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NOMBRE:_], JAN RAISBECK FIRMA:

ANEXOS

Comprobante de pago de Ja tasa de presentacidn de la solicitud.

Documento que acredita la existencla y representacidn legal cuando el solicitante sea persona juridica. :
Poderes, sl fuere el caso, Adjunto copla simple ver expediente No. 06-057.472 Sustitucién
Documento de ceslén del Inventor ai sollcitante o a su causante.

Declaraciones. !
Copla de la solicitud Intemacional. (Resumen, descripcién, relvindicaciones, dibujos).

Traduccifn de la solicitud intermacional al castellano. (Resumen, descripcidn, relvindicaclones, dibujos).

Copla del examen preliminar Internacional efectuado por la Autoridad Internacional de Examen Preliminar .
{IPEA).

Traducclén del examen preliminar Intemaclonal efectuado por la IPEA.
De ser el caso, copla del contrato de acceso.

De ser el caso, documento que acredite Ia licencia o autorizadén de uso de conocimientes tredicionales de las
comunidades Indigenas. .

De ser el caso, certificado de depésito del material blolégico.
Arte final 12 x 12,

De ser el caso, Informacitin sobre otras solicitudes de patente o titulos obtenidos en el extranjero por &l mismo '
titular o su causante, relaclonadas parcial o totaimente con la Invencién de esta solldtud.

De ser el caso, modificaciones efectuadas a la sclicdtud Intemadeonal.
Otros. Blsqueda Internacional

Solicito la concesion de la patente,

C.C. 79.376.996 Bt# T.P.

L.




LISTA DE INVENTORES PCT/US2005/020446

Zhaoning ZHU,

6 Cypress Court, Plainsboro,
NJ 08536

Estados Unidos de America
Nacionalidad: Estadounidense

Brian MCKITTRICK,

14 Millbrook Road, New Vernon,
N] 07976

Estados Unidos de America
Nacionalidad: Estadounidense

Zhong-Yue SUN,

12 Straton Court, Parlin,
NJ 08859

Estados Unidos de América
Nacionalldad: China

Yuanzan, C. YE,

103 Othen Street, Edison,
N] 08817

Estados Unidos de América
Naclonalidad: China

J hannes, H. VOIGT,

10 willow Street, Cranford,
N] 07016

Estados Unildos de América
Nacionalldad: Alemania

Corey STRICKLAND,

825 Newmans Lane, Martinsville,
N] 08836

Estados Unidos de América
Naclonalidad: Estadounidense

Elizabeth, M. SMITH,
166 Grove Street, Verona,
NJ 07044

Estados Unldos de América
Nacionalidad: Canadlense

Andrew STAMFORD,

27 Overlook Road,
Chatham Township,

NJ 07928

Estados Unidos de América
Nacionalidad: Austria



William, J. GREENLEE,

115 Herrick Avenue, Teaneck,
New Jersey 07666

Estados Unidos de América
Nacionalidad: Estadounidense

Robert MAZZOLA,

6 Greenwich Church Road, Stewartsville,
NJ] 08886

Estados Unidos de América
Nacionalidad: Estadounidense

John CALDWELL,

86 Upper Lakeview Avenue,
Ringwood, NJ 07456

Estados Unidos de América
Nacionalldad: Estadounidense

Jared CUMMING,

417 Center Street, Garwood,
New Jersey 07027

Estados Unidos de Ameérica
Nacionalidad: Estadounidense

Lingyan WANG,

41 Cortland Drive,

East Brunswick, NJ 08816
Estados Unldos de América
Naclonalldad: China

Yusheng WU,

235 East 40th Street, Apt. 20C,
New York, NY 10016

Estados Unldos de América
Naclionalidad: Estadounidense

Uirich ISERLOH,

1110 Park Avenue, Apt. 2L,
Hoboken, NJ 07030
Estados Unidos de América
Nacionalldad: Alemana

Tao GUO,

1606 Dahlia Circle,

Dayton, NJ 08810

Estados Unidos de América
Naclonalidad: Estadounidense

Thuy, X., H. LE,

16 Black Gum Drive,
Monmouth Junction, NJ 08852
Estados Unidos de América
Naclonalidad: Estadounidense



Kurt, W. SAI NZ,

508 Linden Place,

Cranford, NJ 07016

Estados Unldos de América
Naclonalidad: Estadounidense

Suresh, D. BABU,

1407 Aspen Drive,

Plainsboro, NJ 08536

Estados Unidos de América
Naclonalidad: Estadounidense

Rachael, C. HUNTER,

27 Chestnut Street,
Princeton, NJ 08542
Estados Unidos de América
Nacionalidad: Britdnica

Michelle, L. MORRIS,

10 Carla Way,

Lawrenceville, N) 08648

\ Estados Unidos de América
Nacionalidad: Estadounidense

Huizhong GU,

22 Cotoneaster Court,
Monmouth Junction, NJ 08852
Estados Unidos de América
Naclonalidad: Estadounidense

Gang QIAN,

59 Colleen Court,

Kendall Park, NJ 08824
Estados Unidos de América
Nacionalldad: China

Dawit TADESSE,

U-15 Avon Drive,

East Windsor, NJ 08520
Estados Unidos de América
Nacionalldad: Estadounidense



RECIBD DE CAJA APLICADO AL EXPEDIENTE No.

SUPERINTENDENCIA DE INDUSTRIA ¥ COMERCIO

No. 07-058189- -00000-0000

Fecha: 2007-08-12 16:468:14 _ Dep. 2020 NUECREACIONI
Tre. 11 PATENTEIYI Eve: 378 FASENAGIONALI
Act. 411 PRESENTACION Follos: 827

SUPERINTENDEMCIA DE INDUSTRIA Y COMERCID

NIT : 800174089-2

RECIBO OFICIAL GECAJA : 07 - 45,380
FECHA : JUNID 9 DE 20.07
i CONSTONACTON sitd
PEPOSITANTE TIPD PAGO BANCO CUENTA No. PAGD FECHA P50 Yr. PAGD
OLARTE RAISBECK CONSIGMACION  BANCD POPULAR  050-00110-6 87533363  03/0672007 6,757,000.00
mit C O NCEPT O $ts
CANT. RENTISTICO CONCEPTO TOTAL COMCEPTD
1 30003-01-01 SOLICITUDES 1 TRAMITES DE SOL. DE PATENTE D2E IN 482,000.20

TOTAL 3 $ 482,000.00

S50M: CUATROCIENTOS OCHENTA Y BIL PESOS




OLARTERAISBECK

OLARTE RAISBECK & FRIERI LTDA.

Sefiores

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

—— —

Ref:: Nueva solicitud de Patente de Invencién titulada: “INHIBIDORES
HETEROCICLICOS DE ASPARTIL PROTEASA”
Solicitantes: Schering Corporation y Pharmacopela Inc.

SUSTITUCION DE PODER

CARLOS R. OLARTE, mayor de edad y vecino de Bogotd D.C., identificado como aparece al
pie de mi firma, en mi cardcter de apoderado de la sociedad de la referencia, respetuosamente me
permito manifestar que SUSTITUYO el poder a mi conferido por la mencionada sociedad, en el
doctor J. IAN RAISBECK LLINAS, mayor de edad, domiciliado en Bogotd D.C., identificado
con la Cédula de Ciudadania No. 79.376.996 de Bogotzi y portador de la Tarjeta Profesional No.

135.799 del Consejo Superior de la Judicatura, para que sea é] quien en adelante asuma el tramite
de la presente accién.

El apoderado sustituto conserva las mismas facultades del principal.

Atentamente,

: E
C.C. No. 79.782.747 de Bogotd
T.P. 74.295 del C. S. de la J.

World Trade Center - Tome A, Calle 100 No. 8A — 37, Piso 10, Bogoté D.C.. Colombia
Tel + 57 1 6017700, Fax + 37 1 601-7799, officefAolartemizberk.com, www,olartergisbeck,com
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Traduccién oficial del Inglés por.Marién Neira Castro, resolucién 2117 del

Ministerio de Justicia de Colombia
APOSTILLA EN PODER DE REPRESENTACION DE
SCHERING CORPORATION

APOSTILLA

(Convencién de la Haya del 5 de octubre de 1881)
1. Pafs: Estados Unidos de América
- Este documento Pidblico

2. ha sido firmado por Marguerite La Corte
3. Quien ejerce funciones de Notario pliblico de Nuava Jersey
4. Lleva el sello de Marguertie La Corte Notario
CERTIFICADO
5. En Trenton, Nueva Jerssy

6. E1 20 de agosto 2003
7. Por John E. McCormac Contador Publico- Tesorerc de Nueva
Jersey 8. No. A 180345
9. Gran Sello del Estado de Nuava Jersey
10. Firma lepible de John M.
PODER DE REPRESENTACION
Biiingde inglés- espafiol otorgado sn Kenilworth, Nuesva Jersey,

Estados Unidos, a1 7 de agosto de 2003 y firmado por Edward H.
Mazer - Director Juridico senior.
CERTIFICADO NOTARIAL

Bilingle inglés- espaifiol, fechado el 7 de agosto, 2003 certificando
las funciones de Edward H. Mazer - Director Juridico senior, de
Schering Corporation.

Las ceartificaciones anteriores se basan en el Poder de
representacidén fechado el 4 noviembre de 2002.

Sello: Marguerite La Corte- Notario piblico,

Estado de Nueva Jersey

Su comisién vence el 7 de octubre de 2003.
Sello en alto relieve del Notario Piablico

Es traduccién fiel del inglés, con copt arghi
confrontacién, Bogotd 5 septiembre, 2003. #hkj;ha dﬁ
. NEI TND
froductor a Intérprate Oficlol
inglés - Espatiol - Inglés
Resclucién No. 2117 dal 7 Oci 1987

&
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)
% 1. COUNTRY: UNI'TED STATES OF AMERICA

. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
(== MARGUERITE LA CORTE

e
2= 3. ACTING IN THE CAPACITY OF:
(e== NOTARY PUBLIC OF NEW JERSEY

% 4. BEARS THE SEAL/STAMP OF:
== MARGUERITE LA CORTE, NOTARY

— CERTIFIED

AT TRENTON, NEW JERSEY

THE 29TH DAY OF AUGUST 2003

NO. A180345

\o @ -] [+,} n
L[] » L] . []

BY: John E McCormac, CPA, NEW JERSEY TREASURER

SEAL/STAMP: " 10. SIGNATURE

(!
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OLARTERAISBECK

OLARTE RAISBECK & FRIER|, LTDA
LEGAL & PROFESSIONAL SERVICES

WonLn TRADE CENTER ~ TORRE C
CaLLE 100 No. BA-55 P1so 50
BOGOTA, COLOMBIA
Tereprone: +57-1 838-8200
Fax +57-1 638-8201

www.olarleraisback com

Power of Attorney

The undersigned,
SCHERTEG

domiclled in

Poder
Il suscrito,

domiciliado en

2000 Gslloping Hill Roed, Kenilworth, New Jermey 07033-0532, U.S.A.

by mcans of these presenis hercby grmts o Carlos
R. Olartc and/or Ang Maria Fricr! full ond
sufficient Power of Altomcy to file, prosceute,
obtaln, defend and enforce any and all of the
company's Patents, Ulility Models and Industrisl

Designs In the Republic of Colombia, w which end It

empowers them to take all steps necessary belore
sny administrative or judicisl suthorfty of any class
for the objects stated, to file petitions, appeals,
replics and sppasitions, pay (axes snd annuitics,
request testimonles, recelve documents and
sucuritics, abandon applications and collcet refunds,
Sufficlent power Is hereby granted 1o recelve
notifications on behalf of the Company, lo confer
powers on those who are to represent the company
Judicislly and extrajudiclally, 10 answer in court in
the malicr of all claims and demands that may be
presenicd in connection with the objects siated,
giving them Hkewlze power to substitule these
presents and revoke such substifutions,

Signature/Firma:

Date/Fecha:

por medio del presenta otorga & Carlos R.
Olarte y/o Ana Maria Frierl poder
mpecial, amplio y suflclente para presentar,
tramliar, obleney, defcoder y hmcer respetar todas y
cualquicra dc Patentes, Modelos de Udllidad y
Disefios Industrisies de ls compafia cn In
Ropiblica de Colombis, a cuyo efecto los facula
pare dar 1odos Jos pasos nccesarios ante cusiquler
autoridad administrativa o judicial de cualquler
jerarquia para cumplir con ko encomendado, elcvar
solicitudcs, spclaciones, respucstas ¥

pagar Impucsios y anualidndes, solicitar
testimonios, recibir documentos y valores, desistir
y percibir, Se concede poder bastante pary rocibi
nolificaclones a nombre de la campaltfa, oforgar
podcres B quicnes vayan a representara fa
compalifa Judicial y extrajudicieiments, responder
en Julcio a todas las reciamacioncs o demandas
yue por molivo de Jo encomendado se preseniaren,
dindoles astimismo faculimd para sustituir cf
presente y revocar dichas sustituclones,

August 7, 2003

City,Country/Ciudad,Pais; Kenilworth, Rew Jersey, U.S.A.



OLARTERAISBECK

WORLD TrRADE CENTER ~TORRE C
- CaLz 100 No. BA-55 Pso 10
BoGOTA, COLOMMA
TELEAONE; #57-1 838-8200
Fx +57-1 6388201

www olartersisbeck.com

Notarial Certification
Ou this date, August 7, 2003
The undersigned Notary Public certlfies:
1. Tht Edward H. Mazer

of lsgal age and domiciled in

Certificgcién Notayial

Fau csta fecha,
&] Notarlo Piblico suscrito cettifica:
3 Qe

]

maww da edad = ¢ym' cilindo

19 GrebmwobidiDridEysMillburn, Few JErsey 07041, U.5.A.

:lg_ml the forcgoling document.

2. That the grantor hus executed the forcgoing
docunent as Senior Legal Director
of SCHERTRGC CORPURATION

3. Thm SCHERING CORPORATION
having its principal place of busincss Jocaled In

suscribio e documento que entecede.

2. Que el oinrgante ha suscritu ¢l referldo
documenio en su carbcter de

dge

4, Que
con sede principal ublenda en

2000 Galloping Hi1l Road, Kenilworth, New Jersey 07033-0530, D.SA..

Is duly incorporstea, Is-currenily in existence, and
that the purpases for which the Power of Anomey Is
panicd are whhin the scope of its corpomte

purposes.

4. That the grantor has the authority to execute the
Power of Altorney and that his’her representalion is
legal.

5. The foundation for my cerlificulions contalned in
points 2, 3 midd 4 was the exhibhilon of the following
suthentlc documer_ll(s):

Power of Attorney, dated
NHovenmber 4, 2002.

-

caid legalmente constitulds, que ticne existencla
legal vipente y que lox propdshos parn los cuales

se olorga ¢l poder se encuentra dentro de Yoz que

comprenden su objcio social.

4. Que ¢l otorgante tlene a represeniacién para
suscribir el poder, y quc éxta es leghima,

5. El fundamento de mis coriificaciones
conienldas en 1ns puntos 2, 3 y 4 foe 1a exhibicién
de los (del) sipulentz(s) documento(s) auléntico(s):

r
Marguerit¢/La Corte

Notary Public of Hew Jersey.
My Commission Expires October 7, 2003

- — -

\



Traduccién oficial del Inglés por Marlén Neira Castro, resolucién \:11~
2117 de) Ministerio de Juaticia de Colombia

PODER DE REPRESENTACION DE PHARMACOPEIA, INC.

PHARMACOPEIA, INC, una compafifa con oficinas principales en el nimero 300

Eastpark Boulevard, por el presente otorga a Carlos R. Olarte y a Ana Marfa
Frieri, poder relacionado con patentes, modelos de utilidad y disefios
industriales.

Firmado /cargo: Michael G. Lenahan, Vicepresidente Ejecutivo y Asesor General el
17 de septiembre de 2003.

Ciudad, pafs: Cranbury, Nuveva Jersey, Estados Unidos de América.

Este poder de representacidn es nuestra autorizacidén para presentar una solicitud
de patente titulada:

"3,4~ Di-sustituido Ciclobuteno-1,2- Diones como CXC antagonistas receptores de
chemokina"

{"3,4- Di-substituted Cyclobutene-1,2- Diones as CXC chemokine receptor
antagonists)."

CERTIFICACION NOTARIAL
E1 17 de septiembre da 2003 la suscrita notaria Salma Cuadrado certifica que:
1. Michael G. Lenahan, de Pharmacopeia, Inc. mayor y domiciliada en el Estado de
Nueva Jersey, Estados Unidoa, firmé el documento anterior
2 en su caracter de Vicepresidente Ejecutivo/Asesor General de Pharmacopeia, Inc.
3~ Pharmacopeia, Inc. tiene sede principal en el no. 3000 Eastpark Boulevard
Cranburry, Nueva Jersey, 08512, Estados Unidos.
4. E1 otorgante y tiene 1a capacidad legal para firmar el instrumento.
6. E1 otorgante firmd el instrumento anterior basado en los siguientes
documentos: Este poder de representacién es nuvestra autorizacion para presentar
una solicitud de patente titulada:

n3,4- Di-sustituido Ciclobuteno-1,2- Diones como CXC antagonistas receptores de
chemokina® '

("3,4- Di-substituted Cyclobutene-1,2- Dfones as CXC chemckine receptor
antagonists)."

Firma de 1a Notaria Salma Cuadrado- _

Sello en alto relieve y otro azul de Salma Cuadrado ~ notario piblico de Nueva
Jersey. Sus funciones vencen el junio _ - 200_- ilegible. Sello en alto relieve
Es traduccién del inglés con copia para la traductora. Bogota, octubre 8- 2003

ﬂ RLEN NEIRA CASTRO

Troductor e Intérpreta Oficial
inglés - Espadol - Inglés
kwaolutidn No. 2117 del 7 Oct 1987

S0 NOTAL o coTl

SFCUD K - A R 22TA
il TN CIOE CON EL

TF : TEMG 5 LA VIRTA,

" b S —
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OLARTERAISBECK

OLARTE RAISBECK & FRIERI, LTDA
LecAL & PROFESSIONAL SERVICES

WoRrLD TRADE CENTER ~ TORRE C
CalLs 100 No. 8BA-55 P1zo 10
Bosora, CoLonpia
Tastevone: +57-1 838.6200
Fax: +57-1 638-6201

www.olarteraisback.com

Power of Attorney

The undersipned, Michael G. Lenahan of
PHARMACOFPEIA, INC.

dom i

gt Eapeaeh YevieyiTdesio
by means of these proscnts hereby grants o Carlos
R. Olarte and/or Ana Maria Frierd fll and
sufficient Power of Altorncey Lo file, prascoute,
obtaln, defend and enforce any and all of the
company’s Putexts, Utility Models and Industrisl
Designa In the Republic of Colombia, to which end It
empowers them 10 take alf stepy necessary before
any administrative or Judiciol authorlty of any class
for the objects stated, to Sie peticlons, appeals,
replics and oppusitions, pay taxcs and annuitics,
request testimonles, recelve documents and
securitics, abandon applications and colleet refunds.
Sufficlent power Is hereby pranted 1o recelve
notlfications on behalf of the Cumpany, lo eenfer
powers on thosc who are to represent the company
Judiclolly and extrajudiclally, to answer in courl in
the maller ol all claims and dcmands that may be
preseated In connection with the abjects stuled,
giving them likewisz power 1o substllute these
presenls and revuke such substitutions.

Title: Michael G. Lenshan, Executive Vice President and General Counse

t 1
W D’i%:I‘Fcclm: September 17, 2003

Poder
£ suserito,
dunicili._r-dc_v en

por medio del presente otorga & Carlos R,
Olarte y/o Ana Maria Frieri poder
espeeinl, amplio y suficlente pars presentar,
texmitar, oblener, defender y hacer respetar todas y
cualquicra de Patentes, Modelos de Utllidad y
Disclics Industrisies de la compafiia cn Ia
Repiblics dc Colombis, a cuyo efecto los facula
para dar todos los pasas ncccsarios ante cuglquier
autoridad adminisimativa o judicial de cualquler
Jerarquia para cumplir con lo encomendado, clcvar
soliciludcs, spelaciones, respuesias y oposiclones,
pagar impuestos y anvsildudes, soliciter
testimonios, recibir documentos y valores, desistir
y pereibir. Se concede poder bastanie paru recibir
notificaclones a nombre de la compaiila, olorgar
pudcres & quicnes voyon a representar o lu
compahls Judicial y eximjudicialmente, responder
en Juiclo a todas las reclamaciones o demandaa
que por molive de Jo encomendado se presentarcn,
dindoles asimlsmo facultad paru susthuir cl
presenic y revocar dichas sustituclones.

XCity,Country/Ciudad,Pais; Cranbury, New Jersey, USA

THIS POWER OF ATTORREY IS OUR

AUTHORTZAYION TO FILE A PATENT APPLICATION
ENTITLED: ™3,4-DI-SUBSTITUTED CYCLOBUTERE-1 .Z-I!I,OIES AS CXC CHEMOKINHE

RECEPTUR ANTAGONISTS"
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! . OLARTE RAISBECK & FRIERL LTDA.
Leoal & PROFESSIONAL SERVICES
WORLD TRADE CENTER—TORRE C
Caure 100 No. BA-55 Pwo 10
BOGCTA, COLOMBIA
TELEmHONE: +57-1 638-8200
Fax +57-1 930-8201
www.olarieraisbeck.com
Notarial Certification Certificacién Notarial
On this dmc, September 17, 2003, En csta fecha,
The undersigned Natary Public cenifies: ¢l Notario Piblice suserito certifica:
Michael G. Lenahan of
1. That PHARMACOPEIA, INC. 1, Qs
of Jegn! nge and domlciled in the séate maw de ey’ = ¢m cillada
of New Jersey, U.S5.A.,
signed the forcgoing document. susctibi6 ] documento que antcecde.
% 2. That the grantor has exccuted the ﬁ)rc;oir-ng 2. Que el otnrgante hy suscrito ef referldo
. dosument as Executive VP and Geum. CoungeXocumcnio ensu caricter de
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HETER P PR E INHIB

LD OF TH
This Invention relates to heterocyclic aspartyl pratease inhibitors,
pharmaceutical compositions comprising sald compounds, their use In the treatment
of cardlovascular diseases, cognitive and neurodegenerative diseases, and thelr ee
as Inhibitors of the Human Immunodeficiency Virus, plasmepsins, cathepsin D and

protozoal enzymes.

BCKGROUND : :

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

The role of renin-anglotensin system (RAS) In regulation of blood pressure and
fluld electrolyte has been well establlshed (Oparil, S, stal. N Engl J Med 1874;
291:381-401/446-57). The octapeptide Angiotensin-il, a potent vasoconstrictor and
stimulator for release of adrenal aldosterone, was processed from the precursor
decapeptide Angiotensin-l, which in tum was processed from angiotensinogen by the
renin enzyme, Anglotensin-Il was also found to play roles in vascular smooth muscle
cell growth, Inflammation, reactive oxygen specles generation and thrombosis,
influence atherogenesis and vascular damage. Clinically, the benefit of interruption of
the generation of angiotensin-Il through antagonism of conversion of anglotensin-|
has been well known and there are a number of ACE Inhibltor druga on the market.
The blockade of the eariler conversion of anglotensinogen to angioctensin-l, .e.the
inhibltion of renin enzyme, s expected to have similar but not identical effects: Since
renin Is an aspartyl protease whose only natural substrate is anglotensinogen, it Is
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belleved that there would be less frequent adverse effect for controlling high'blood
pressure and related symptoms regulated by anglotenain-ll through its inhibition.

Another protease, Cathepsin-D, Is Involved In lysosomal biogenesis and
protein targeting, and may also be involved In antigen processing and prasentation of
peptide fragments. It has been linked o numierous diseases Including, Aizheimer’s,
disease, connective tissue disease, muscular dystrophy and breast ¢ancer.

Alzheimer's disease (AD) Is a progressive neurodegenerative diaease that Is
ultimately fatal. Disease progression is associated with gradual loss of cognitive
function related to memory, reasoning, orientation and judgment. Behavioral '
changes including confuslon, depression and aggression also manifest as the
disease progresses. The cognitive and behavioral dysfunction is belleved to result
from altered neuronal function and neuronal losa in the hippocampus and cerebral
cortex. The currently avallable AD treatments are pélllatlvo, and while they '
ameliorate the cognitive and behavioral disorders, they do not prevent disease
progression. Therefore thers ie an unmet medical need for AD treatments that halt
disease progression. '

Pathological halimarks of AD are the deposition of extracellular B-amyiold (AB)
plaques and intracellular neurofibrillary tangles comprised of abnormnally
phosphorylated protein tau. Individuals with AD exhibit characteristic A deposits, in
brain reglons known to be Important for memory and cognition. H Is belleved that AR
Is the fundamental causative agent of neuronal cell loss and dysfunction which ls
assoclated with cognitive and behavioral decline. Amylotd plaques consist
predominantly of AB peptides comprised of 40 — 42 amino acid residuse, which are
derived from processing of amylold precursor protsin (APF). APP is processad by
multiple distinct protease activities. AP peptides resuit from the cleavage of APP hy-
f-secretase af the position corresponding to the N-terminus of Ap, and at the C-
terminus by y-secretase activity.- APP is also cleaved by a-secretase activity resulting
in the secreted, non-amyloldogenic fragment known as soluble APP._

An asparty! protease known as BACE-1 has bean Identified as the f-secretase
activity responsible for cleavage of APP at the position corresponding to the N-
terminus of Ap peptides.

Accumulated blochemical and genetic evidence supports a central role of Ap In
tha etiology of AD. For example,.Af has baen shown to be toxic to neuronal cells in



10

16

20

-25

WO 2006/065277 PCT/US2005020446 / 7
-9

vitro and when injected into rodent brains. Furthermore Inherited forms of early-onset
AD are known in which well-defined mutations of APP or the presenliins are preaen't.
These mutations enhance the production of AB and are considered causative of AD.

Since AP paptides are formed as a rasult f-secretase activity, Inhibition of
BACE-1 should Inhiblt formation of AB peptides. Thus inhibition of BACE-1is a
therapeutic approach to the treatment of AD and other cognitive and
neurodegenerative diseases caused by AP plaque depoeition.

Human immunodeficiency virus (HIV), Is the causative agent of acquired
immune deficlency syndrome (AIDS). It has been clinically demonstrated that
compounds such as Indinavir, ritonavir and saquinavir which are Inhibitora of the HIV
aspartyl protease result In lowering of viral load. As such, the compounds described
heréln would be expected to be usetul for the treatment of AIDS. Traditionally, a
major target for researchers has been HIV-1 proteass, an aspartyl protease related to- .
renin. ] .

In addition, Human T-cell leukemla virus type | (HTLV-I) Is a human retrovirus
that has been clinically associated with adult T-cell leuksmia and other chronic
diseases. Llke other retroviruses, HTLV-I requires an aspartyl protease to process
viral precursor proteins, which produce meature virions. This makes the protease an
attractive target for Inhibltor design. (Moore, st al. Purffication of HTLV-l Protease
and Synthesis of Inhibitors for the treatment of HTLV-| Infection 55™ Southeast
Reglonal Meeting of the American Chemica! Society, Atlanta, GA, US November 16-
19, 2003 (2003), 1073. CODEN; 69EUCH COnfe'renée. AN 2004:187641 CAPLUS.)

Plasmepeins are essential asparlyl protease enzymes of the malarial parasite.

Compounds for the inhibltion of aapartyl proteases plasmepsins, particulary 1, Il, IV _

—and-HAP; are-in-development-for the-treatment-of-malaria: -{Frelre,-et al. WO
2002074719, Na Byoung-Kuk, et al. Aspartic proteasas of Plasmodium vivax are
highly conserved in wild isolates Korean Joumal of Prasitology (2004 June), 42(2)} 61-
8. Joumal code: 9435800) Furthermore, compounds used to target aspartyl
proteases plasmepsins (e.g. |, Ii. IV and HAP), have been used to kill malartal
parasttes, thus treating patients thus afflictad.

S E INVENT ]
The present Invention relates to compounds having the structural formula 1
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or a stereolsomer, tautomer, or pharmacseutically acceptable salt or solvate thereof,

.. wherein

W is a bond, -C(=8)-, —S(0)-, -S(0Q)g-, -C(=0)-, -O-, -C(R*(R")-,
-N(R%)- or -C(=N(R")-;

X I8 =O-, -N(R%- or -C(n")(n’ -i provided that when X is -O-, U s not -O-,
-8(0)-, -8(O)z-, -C{=0)- or -C(=NR%-;

" Uls abond, ~8(O)-, -S(O)e-, -C(O)-, -O-, -P(O)(OR") -C(=NR%-,
~{C(R®(R"))s- or -N(R%)-; wherein b Is 1 or 2; provided that when W Is =S(0), -S{O)z, °
-O-, or -N(R%-, U Is not —-S(0)-, -S(0)z-, -O-, or -N{R®)-; provided that when X Is —
N(R%)- and W Is —S(O)-, -S(O)¢~, -O-, or -N(R"-, then U Is not a bond;

R', R? and R® are Independentty selected from the group consieting of H, alky!,
alkenyl, cycloalkyl, cycloalkylalkyl, heterocycioalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, hetercarylalkyl, arylcycloalkyl, -OR'5, -CN, -C(O)R®, -C(O)OR®,
-8(0)R", -5(0)=R", -C(ON(R"')}(R™), -S(OIN(R'")(R"™), -S(O)N(R™")(R"),

-NOg, -N=C(R%2 and ~-N{R, provided that R' and R® are not both selected from
-NOg, -N=C(R%2 and ~N(R%;;

R R*, R°and R” are Independently selected from the group conslsting of H,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycioalkyl, heterocycloalkylalkyl, aryl, arylalkyi,
heteroaryl, heteroarylalkyl, halo, -CH-O-SI(R*)(R'®)(R'™), -8H, -CN, -OR®, -C(O)R®,
“CIOYOR", TONR™(A'™), -SR™, SONR™)(R™), S(O)N{H")(R'), -N(R")R"™),
-N(R™)C(O)R®, -N(R™)S(O)R", -N(R')C(O)N(R™)(R"®), -N(R")C(O)OR" and
~C(=NOH)R?; provided that when U is -O- or -N(R®)-, then R®, R*, R® and R” are not
halo, -SH, -OR®, -SR™, -S(O)N(R"')(R*), -S(0)N(R")(R'), -N(R')(R"™),
-N(R')C(O)R?, -N(R')S(O)R'?, -N(R")C(OIN(R'®)(R"®), or -N(R'")C(O)OR®;
provided that when W Ia -O- or -N(R®)-, then R® and R* are not halo,

-SH, -OR®, -SR™, -S(0)N(R™)(R™), -S(O):N(R")(R'), -N(R")R'3),”
N(R')C(O)R®, -N(R")S(O)R", -N(R")C(O)N(R'2)(R"3), or -N(R")C{O)OR®;
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and provided that when X Is ~N(R®)-, W 18 ~C(O)- and U Is a bond, R® and R* are not
halo, -CN, -SH, -OR®, -8R, -S(O)N(R")(R'®) or -S(0)N(R'")(R'¥); 'or R®, R*, R® and
R, together with the carbon to which they are attached, form a 3-7 membered
cycloalkyl group optionally substituted by R' or a 3-7 membered cycloalkylather
optionally substituted by R'; ' '

or R®and R? or R® and R togather with the carbon to which they are attached,
are combined to form multicyclic groups such as ' '

L o
R1 | q H14 R14‘ M): :

wherein M is -CHz-, S, -N(R™- or O, A and B are Independently aryl or hetsroaryl
and qis 0, 1 or 2 provided that when q is 2, one M must be & carbon atom and when
qis 2, M Is optionally a double bond; and with the proviso that when R®, R*, R® and R’
form sald muiticyclic groups '

N N
or o Lo1a
H114 H“C‘afl\zn |

then adjacent R* and R* or R and R” groups cannot be combined to form sald
multicyclic gi'oupa; i -

R? Is independently selected from the group consisting of H, alkyl, alkenyl,
alikynyi, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloatkyl,
heterocycloalkylaliyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, -OR'®, -N(R'®)(R'®),
-N(R'™)C(O)R™, -N(R™)S(O)R"®, -N(R')S(0)eR"®, -N(R"®)S(0):N(R"*)(R"),
-N(R™)S(O)N(R™)(R"), -N(R")C{O)N(R")(R"") and -N(R"®)C(O)OR™;

R? is Independently selected from the group consisting of H, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroary! and
heteroarylalky!;
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R s independently selectad from the group consisting of H, alkyl, alkeny,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkylalltyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl and -N{R'®)(R"®);

R", R™? and R" are Independently selected from the group consisting of H,
alkyl, cycloaliyl, cycloalkylalkyl, heteracycloalkyl, heterocycioalkylaliyl, aryl, arylalkyl,

heteroaryl, heteroarylalkyl, -C(O)R?, -C{O)OR®, -S(O)R™, -S(O):R", -C(O)N(n")(n“’),

-S(O)N(R')(R"®), -S(0):N(R"®)(R") and -CN;

" R"is 1-5 substituents Independently selectsd from the group conslsting of
alkyl, atkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkanyi. heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, halo, -CN, -OR®,
-C{O)R"®, -C(O)OR'®, -C{O)N(R'®)(R"®), -SR'5, -S(O)N(R'*)(R"®), -S(O)N{R'*)(R"®),
—C(=NOR'™)R", -P(0)(OR™)}(OR™), -N(R")(R"®), -N(R')C(O)R™, -N(R")S(O)R™,
-N(R™)S(0).R", -N(R™)S(0)eN(R")(R"™), -N(R')S(O)N(R"*)(R"™),
-N(R'®)C(O)N(R'®){R"") and -N(R'®)C(O)OR"®; :

R'6, R'® and R'” are Independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, cycioalkyl, cycloatkylalkyl, heterocycloalkyl, '
heterocycloalkylalkyl, aryl, arylalkyi, heteroaryl, heteroarylalkyl, arylcycloalkyl,
arylheterocycloalkyl, R*-alkyl, R"®-cycloalkyl, R'®-cycloalkylalkyl, R'®-heterocycioalkyl,
R'®-heterocycloalkylalkyl, R*®-aryl, R'®-arylalkyl, R"®heteroaryl and R'-

W %W

R R'®and R are
Wharam R® numbers O to 5 substituents, misOto8andnis 1 fo 5;

R™ is 1-5 substituents Independently selectsd from the group consisting of
alkyl, alkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, -NO>, halo, heteroaryl, HO-
alkyoxyalkyl, -CFs, -CN, alkyl-CN, -C(O)R'", -C(O)OH, -C(O)OR™, -C(ONHR™,
~C{O)NHg, -C{O)NHz-C{O)N(alkyl)s, -C(O)N(alkyl)(aryl), -C(O)N(alkyl)(heteroary)),
-SR", -8(0)zR", -S(O)NHs, -S{O)NH(alkyl), -S(O)N(alkyl)(alkyl), -S(O)NH(ary),
-S(0)sNHg, -S(0):NHR", -S{0)zNH(heterocycloalkyl), -S(0)N(alkyl),
-S(O)eN(alkyl)(aryl), -OCFs, -OH, -OR™, -O-heterocycloalkyl, -O-cycloalkylalkyl, -O-

L
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heterocycioalkylaliyl, -NHz, -NHR®, -N(alkyl)z, -N(arylalkyl)s, -N{arylalkyl)-
(heteroarylalky), -NHC(O)R®, -NHC(O)NHs, -NHC(O)NH(alkyl),
-NHC(O)N(alkyl)(alkyl), -N(alkyl) C{O)NH(alky), -N(alky)C(O)N(alkyi){alkyl),
-NHS(0)2R™, -NHS(O)zNH(alkyl), NHS(O)2N(alkyl)(alkyl), -N(alkyl)S(O):NH(alkyl)
and —N(alkyl)S(O)eN(alkyl){alkyl);

or two R' moleties on adjacent carbons can be linked together to form

D5 n)

R is alkyl, cycloalkyl, aryi, arylalkyl or heteroaryialkyl;
R is alkyl, cycloalkyl, aryl, halo substituted aryl, arylalkyl, heteroaryl or

heteroarylalkyt;

and wherein each of the alkyl, cycloalkyl, cycloalkylaikyl heterocycioalkyl,
heterocycloalkylalkyl, aryl, aryialkyl, heteroaryl, heteroarylalkyl, alkeny! and alkynyl
groups in R', R%, R®, R*, R®, R%, R, R®, R®, R", R"", R"%, R"® and R" are
independently unsubstituted or substituted by 1 to 5 R*' groups independently
selected from the group consisting of alkyl, alkanyl, alkynyl, cycloalkyl, cycloalkylalkyl,
cycloalkenyl, heterocycloalkyl, heterocycioalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, helo, -CN, -OR'®, -C(O)R", -C(O)OR'®, -C(O)N(R™)(R"), -SR",
-S(OIN(R™)}(R"), -CH(R'®)}(R"), -S(0}:N(R")(R"®), ~C(=NOR"*)R",
-P(O)(OR)(OR™), -N(R™)(R"), -alkyl-N(R")(R'®, -N(R'®)C(O)R"®, -CH
N(R'®)C(O)R'®, -CHe-N(R'®)C{O)N(R'®)}(R'), -CHz-R'®; -CHN(R™)(R'S),
-N(R'®)S(O)R™, -N(R™)S(0):R", -CHz-N(R'%)S(0)zR"®, -N(R'®)S(0)N(R'®)(R"),
-N(R")S(ON(R™)(R"), -N(R™)COIN(R'(R™), -CHe-N(R™IC(O)N(R')(R™),
-N(R*)C(O)OR", -CHz-N(R'™®)C(O)OR™®, -S(O)R"®, =NOR®, -Ns, -NO, and -§(0);R"™;
and whereln each of the alkyl, cycloalkenyl, cycioalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycioalkylalkyl, aryl, arylalkyt, heteroaryi, heteroarylalkyl,
alkenyl and alkynyl groups In R*! are independently unsubstituted or substituted by 1
to 5 R* groups Independently selected from thie group consisting of alkyl, cycloaliyl,
cycloalkenyl, heterocycloalkyl, aryl, heteroaryl, halo, -CFs, -CN,
-OR'™, -C(O)R™, -C(O)OR'™, -alkyl-C(O)OR!'S, C(O)N(R'®)(R"®), -SR'®,
-S(O)N(R™)(R'®), -S(0)N(R™)(R'®), -C(=NOR'®)R", -P(0)(OR'*}(OR'®),
-N(R"®)(R"®), -alkyF-N{R™®}(R'®), -N(R™®)C(O)R"®, -CHz-N(R'®)C(O)R", -N(R')S(O)R"®,
-N(R'%S(0):R"®, -CHz-N(R"™)S(0)2R"®, -N(R'®)S(0)N(R'*)(R""),
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-N(R™)S(O)N(R'®)(R™), -N(R")C{O)N(R'®)(R"), -CH-N(R™)C(O)N(R'")(R™),
-N(R'®)C(O)OR'S, -CH-N(R'®)C(O)OR!, -Ng, =NOR™, -NO,, -S(O)R'® and -S(0).R";
or two R*' or two A% moietiea on adjacent carbons can be linked together to

D i)

and when R*' or R™ are salected from the group conslstlng of
~C(=NOR'")R', -N(R'C(O)R", -CHz-N(R'})C(O)R", -N(R"™)S(O)R",
-N(R'*)S(0)zR"™, -CH-N(R'%)S(0)zR"®, -N(R'S(0):N(R'*)(R"),
-N(R™)S(O)N(R™)(R""), -N(R")C(O)N(R'*)(R"), -CHzN(R'"®C(O)N(R'*)(R"),

form

N(R'®)C(O)OR™ and -CHz-N(R'%)C(O)OR™, R'® and R'® together can be a Cz to Cs

chain wherein, optionally, one, two or three ring carbons can be replaced by —-C(0O)-

. or=N(H)- and R'® and R'®, together with the atoms to which they are attached, form a

5 to 7 membered ring, optionally substituted by R=;

R® is 1 to 5 groups independently selected from the group conslsting of alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl,
heterocycioalkylalkyl, aryl, arylaikyl, heteroaryl, heteroarylalkyl, halo, -CN, -OR*,
-C(O)R¥, -C(O)OR™, -C(OIN(R™)(R™), -SR™, -S(O)N(R*)(R™), -S(0):N(R*(R™),
~C(=NOR*)R™, -P(O)(OR*(OR™), -N(R*)(R™), -alkyl-N(R™)(R™), -N(R*)C(O)R™,
CH-N(R™C(O)R%, -N(R*)S(O)R%, -N(R™S(0):R®, -CHg-N(RZS(0):R™,
NR™S(O)NR™HR™), -NR™SIOINR™)R™), N(R*ICOINR™)R™),
-CHg-N(H”)C(O)N(FI“)(H“) -N(R*C(O)OR?, -c:l-iz-N(n’“)c(O)onzls -S(0)R* and
-5(0)zR™; and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycioalkylalkyl, ary, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and alkyny!
groups in R™ are independently unsubstituted or substituted by 1 to 5 R groups
Independently selected from the group consisting of alkyl, cycloalkyl, heteracycloatkyi,
aryl, heteroary, halo, -CFs, -CN, -OR™, -C(O)R*, -C(O)OR®, alkyl-C{O)OR*,
C(OIN(R™)(R™), -SR™, -S(O)N(R™)(R™), -S(0)N(R*)(R™), —C(=NOR*)R",
-P(O)(OR™)(OR™), -N(R™)(R™), -alky-N(R*)(R™), -N(R*/C(O)R™,
-CHe-N(R™)C(O)R™, -N(R™)S(0)R™, -N(R™)S(0)eR"", -CHz-N(R*)S(0):R™,
-N(R*)S(0)N(R™}R™), -N(R™)S(O)N(R®)(R™), -N(R*)C(O)N(R™)(R™),

* -CHe-N(R*)C(O)N(R™)(R™), -N(R")C(O)on" -CH-N(R*)C(O)OR™, -S(0)R* and

-S(0)R*;



10

15

WO 2006/065277 PCT/US2005020446

A%, R and R* are independently selected from the group conslsting of H,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, aryicycloalkyl, RZ-alkyl, R¥-cycloalkyl, R7-cycloalkylalkyl,
R%-heterocycloalkyl, R7-heterocycloalkylalkyl, RT-aryl, R¥-arylalkyl, R’ -heteroary|
and R¥-heteroarylalkyi;

RY is 1-5 substituents independently selocted from the group consisting of
alkyl, aryl, arylalkyl, -NO, halo, -CFs, -CN, alkyl-CN, -C(O)R, -C(O)OH, -C(O)OR®,
-C(O)NHR®, -C(O)N(alkyl), -C(O)N(alkyl)(aryl), -C(O)N{alkyl)(heteroaryl), -SR™;
-5(0)zR*, -S(O)NH;, -S(O)NH(alkyl), -S(O)N(alkyl){alkyl), -S(O)NH(aryl), -S(O)zNHs,
-5(0):NHR™, -5(0):NH(ary!),.-S(0)zNH{heterocycloalkyl), -S(0)2N(alkyDe,
-S(0)zN(alkyl)(aryl), -OH, -OR™, -O-heterocycloalkyl, -O-cycloalkylalkyl,
-O-heterocycloalkylalkyl, -NHg, -NHR®, -N(alkyl)s, -N(arylalkyl)s,
-N(arylalkyf)(heteroarylalkyl), -NHC(O)R®, -NHC(O)NHa, -NHC(O)NH(alkyl),
-NHC{O)N(alkyl){aikyl), -N(alkyl)C{O)NH(alkyl), -N{aliy)C(O)N(alkyl)(alkyl),
-NHS(0)=R%, -NHS(0)NH(alkyl), -NHS(O)N(alkyl)(atky), -N(alky])S(O)NH(alkyl)
and ~N(alky)S(O)zN(alkyl)(alkyl); _

R Is alkyl, cycloalkyl, arylalkyl or heteroarylalkyl; and

R™ is alkyl, cycloalkyl, ary), arylalkyl, heteroaryl or heteroarylalkyl;

provided that when W Is —~C(0)- and U Is a bond, R’ is not optionally
substituted bhenyl and that when U is —C(O)- and W Is a bond, R® Is not optionally
substituted phenyl;

provided that neither R' nor R® is -C(O)-alkyl-azetldlnona or alkyl di-substituted
with (-COOR' or —C(O)N(R'®)(R'%).and (-N(R'®)(R"?%, -N(R')C(O)R",

© N(R'™)S(O)R", -N(R"™)S(0)=R"®, -N(R'©)S(0)N(R'®)(R™), N(R“)S(O)N(n“)(n"

25 —-N(R'HC(ON(R')(R™),.or.-N(R')C(0O)OR'®);.

provided that when R' Is methyl, X Is -N(R®)-, R% is H, W Is —C(O)-and U is a
bond, (R?, R is not (H, H), (phenyi, phenyl), (H, phenyl), (benzyl, H), (benzyl,
phenyl), (i-butyl, H), (i-butyl, phenyl), (OH-phenyl, phenyl), (haio-phenyl, phenyl), or
(CHz0-phenyl, NOz-phenyi); and when W Is a bond and U Is -C(O)-, (R°, R} Isnot
{H, H), (pheny, phenyl), (H, phenyl), (benzyl, H), (benzyl, phenyl), (Hbutyl, H), (i-butyl,
phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl), or (CHsO-phenyl, NOgz-phenyl);

provided that when X is —N(R®)-, R' and R® are each H, W I8 -C{O)-and U s a
bond, (H’, RY s not (optionally substituted phenyl, optionally substituted benzyf),
(optionally substiiuted phenyl, heteroarylalkyl) or (heteroaryl, heteroarylalkyl);
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provided that when U Is a bond, W is —C(O)-, and R® and R* form a ring with -

the carbon to which they are attached, R’ Is not 2-CFy-3-CN-phenyf;
provided that when X is -N(R®)-, U is ~O- and W Is a bond or ~C(RO)(H')-,
(R*,R") Is not (H, -NHC(0)-alkyi-heteroaryl) or (H, alkyl-NHC(O)-alky-heteroaryl); and
5 provided that when X is -N(R-, R' and R® are not —alkylaryery-SO; '
N(R'™®)(R"®) wherein R™ is H and R'® Is heteroaryl;
provided that when R' is R%'-aryi or R?'-arylalkyl, wherein R?' is —OCFs;,
-S(0)CFs, -S(0)2CFs, -S(O)alkyl, -S(O)zalkyl , -S(0)2CHFg, -S(0)CF2CFs,
-OCF’CHF», -OCHF3, -OCH3CF3, -SF;5 or -S(0)sNR'R'®:
10  wherein R' and R™ are Independently selected from the group consisting of H, alkyl,

alkenyl, cycloalkyl, heterocycloalkyt, aryl and heteroaryl, R*®-alkyl, R"-cycloalkyl, R'™-

heterocycioalkyl, R**-aryl and R'®-heteroaryl; U Is a bond or -CHg; and X Is —N(R®)-;

then R® Is H: .
provided that when U Is a bond,
15 R® and R* are alkyl,
X S
5O e O
2 A 21 \
H21 R . H21

where R?! is halo, -CN,; alkyl, alkoxy, halcalkyl or haloalkoxy, or R® and R*, together
with the carbon to which they are attached form a 3-7 membered cycloalkyl group,
andR'is

XHO‘FF“ -or "i%

20 ‘R21a
where a Is 0 to 6 and RZ Is alkyl, alkoxy, halo, -CN, -OH, -NO; or haloalky!;

16
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then R2™ is not H, =C(0)zR"®, wherein R'® is selected from the group
consisting of alkyl, cycloalkyl and alkyl substituted with phenyl, alkyl or alkyl-R™,
wherein RZ is selected from the group consisting of

phenyl,
5 phenyl substituted with alkyl,

a)\ whereln R Is selected from the group consisting of

H methoxy. nﬂro oxo. -OH, halo and alkyl,

@’—J L
R A
O
H S, <j/_‘/ll":.
: jj—| N
l l ‘~/| and (\)ﬁ;/: |

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

In another aspect, the invention comprises the method of Inhibiting aspartyl
protease comprising administering at least one compound of formula | to a patient In

15  need of such treatment. .

More specifically, the invention comprises: the method of treating a

cardiovascular disease such as hypertension, renal fallure, or a dieease modulated by

renin inhibition; the method of treating Human Immunodeficlency Virus; the method
of treating a cognitive or neurodegenerative disease such as Alzheimer's Diseass;
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the method of inhibiting plasmepins 1 and Il for treatment of malaria; the method of
inhibiting Cathepsin D for the treatment of Alzhelmer's Diseass, breast cancer, and
ovarian cancer; and the method of Inhiblting protozoal enzymes, for example
Inhibition of plasmodium falcipamum, for the treatment of fungal Infections. Sald
method of treatment comprise administering at least one compound of formula | to a
patient In need of such treatment. In particular, the Invention comprises the method
of treating Alzheimer's disease comprising administering at least one compound of
formule | to a patlent in need of such treatment. :

In another aspect, the inventlon comprises the method of treating Alzhoimer'a
disease comprising administering to a patient | need of such treatment a combination
of at least one compound of formula 'l and a cholinesterase inhibitor or a muscarinic
my agonist or m; antagonist.

In a final aspact, the invention relates to a kit comprising In separate
contalners in a single package pharmacseutical compositions for use in combination,
In which one container comprises a compound of formula | in a pharmacsutically
acceptable carrier and a second container comprises a cholinesterasa inhibitor or a
muscarinic my agonist or m; antagonist in a pharmaceutically acceptable carrier, the
combined quantities being an effective amount to treat a cognitive disease or
neurodegenerative disease such as Alzhsimer's disease. ' .

E ON:
Gompounds of formula | wherein X, W and U are as defined above Include the
following lndapandently preferred structures:

N’H. N’Hz N"H!
R, ,JL L WAL ,JL e A Mmoo
N" N N" R N
I B3| R |
U\ks(o)m U\kko U\I/S(O)m
A4 R* R‘ R‘
1A IB IC
N—F2 N—R%
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IE IF IG IH

In compounds of formulas JA to IF, U is preferably a bond or <(RY(R"-. In
compounds of formula IG and [H, U Is preferably —C{QO)-.

It will be understood that since the definition of R’ Is the same as the definition
of R®, when X is ~N(R"-, compounds of formula | wherein W is a bondand U is a
bond, —S(0)-, -8(0)z~, -C(O)-, -O-, -C(R®)(R")- or -N(R®)- are equivalent to compounds
of formula | wherein U is a bond and W s a bond, -S(0)-, -8(0)2-, -C(0)-, -O-,
-C(RO(R)- or -N(RF)-.

More preferred compounds of the invention are those of formula IB whereln U
ls a bond or those of formula IB whereln U Is -C(R%(R")-.

Another group of preferred compounda of formula | is that whereln R® Is H.

R®, R*, R® and R’ are preferably selected from the group consisting of alkyl,
cycloalkyl, cycloalkylalkyl, heterocycioalkyl, heterocycioalkylalkyl, aryl, arylalkyl,
heteroary!, heteroarylalkyl, haio, -CHz-O-SI(R®)(R'®)(R"?), -SH, -CN, -OR®, -C(O)R®,
~C(O)OR”, -C(O)N(R"'}(R'), -SR™, -S(O)N(R"')}(R"™), -S(0)N(R"')(R™), -N(R"')}(R"),
-N(R™C(O)R®, -N(R")S(O)R", -N(R'")C(O)N(R')}(R"3), -N(R"")C(O)OR"® and
~C(=NOH)R®. _

_R®, R%, R® and R’ are preferably selected from the group consisting of ary),
heteroaryl, heteroarylalkyl, arylelkyl, cycloalkyl, heterocycioalkyl, heterocycloalkylalkyl,
alkyl and cycloalkylalkyl.

In a group of prefemed compounds

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

W is a bond or =C(O)-;

X is =N(R®)-;

R is H, alkyl, R*'-alkyl, arylalkyl, R2'-arylalky], cycloalkylalkyl, R?'-
cycloalkylalkyl, heterocycloalkyalkyl or R¥!-heterocycloalkylaliyl,

R%is H;

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

R* is alkyl, cycloalkylaikyl, cycloalkyl, aryl, arylalkyl, R*'-aliyl, R*'-
cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl or R*'-arylalkyl;

RS Is H, alkyl, R*'-alkyl, arylalkyl, R*'-arylalkyi, cycloalkylalkyl, R*'-
cycloalkylalkyl, heterocyciocalkyalkyl or R*'-heterocycloalkylalky!;
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€ is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, n’"-alkyl n"
cycloalkyla]kyl R®'-cycloalkyl, R*'-aryl or R*'-arylalkyt;

_ R'is alkyl, cycloalkytalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycioalkylalkyl, R®*-cycloalkyl, R*'-aryl or R*'-arylalkyl;

W

. (LP)

5 " R R"™and R Is M, R aligl, alkylor ) :

R 1s alkyl, aryl, halo, -OR"S, -NO3, -C(O)R'®, -CH,-N(H")G(O)N(R“')(H") or

-CH(R')(R'®); -
‘nis1;

mis 1;
10 R'® is -OR®

R® s aryl;

and
R™ Is alky.
In a group of preferred compounds .
15 R®, R*, R® and R are

""\’O.“’\/(j-.\’\’an1 i : ._LQ":

R! and R® Is H, CHs,

20
In an additional group of prefemmed compounds;
U Is a bond or —-C(O)-;
W Is & bond or —C(O)~-
X I8 —N(R®)-;
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R‘ Is H, alkyl, R*'-alkyl, arylalkyl, R*'-arylalkyl, cycloalkylalkyl, RY-
cycloalkylalkyl, heterocycloalkyalkyl or RY- hetemcycloalkylalkyl.

R%Is H;

R® is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R¥-alkyl, R*'-
cycloaliylalkyl, R?'-Gycloalkyl, R*'-aryl, R®'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalkyl, heterocycioalkylalkyl, R*'-heteroarylaliyl, R®'-heteroaryl, R?'-
heterocycioalky! or R2'-heterocycloalkylalkyl; '

" R*is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'- _
cycloalkylalkyl, R*'-cycloalkyl, R%'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalkyl, hetarocycloatkylalkyl, R*'-heteroarylalkyl, R*'-heteroaryl, R?*'-
heterocycloalkyl or R2'-heterocycloalkylalkyl; '

. R%ia H, alkyl, R¥'-alkyl, arylalkyi, R®'-arylalkyl, cycloalkylalkyl, R*'-
cycloalkylalkyl, heterocycloalkyalicyl or R*'-heterocycloalkylalkyl;

R® is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloalkylalkyl, R*'-cycloaliyl; R*'-aryl, R**-arylaikyl, heteroarylalkyl, heteroaryl,
heterocycioalkyl, heterocycioalkylalkyl, R*’-heteroarylalkyl, R*'-heteroaryl, R*'-
heterocycioalkyl or R*'-heterocycioalkylalkyl;

R’ ia alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloalkylalkyl, R*'-cycloalkyl, R¥'-aryl, R¥'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R*'-heteroarylalkyl, R*'-heteroaryl, R*'-
heteracycloalkyl or R*'-heterocycloalkylalkyl; '

R'®, R* and R" e H, cycloalkyl, cycioalkylalikyl, R*-alkyl, alkyl, aryl, R'-aryl,

. ' Hu ~ p
W,
R"™.arylaliyl, arylalky), "L /m o "

nis1or2;

misOor1;

R'" is ~OR® or halo;

R® Is aryl or halo substituted aryl; _

R is alkyl, aryl, heteroaryl, R%-alky!, R®-aryl, R®-heteroaryl, halo,
heterocycloalkyl, -N(R'®)(R'®), -OR™, -NO,, -C(O)R'S, -N(R™)C(O)R'®,
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-N(R™®)S(0)2R", -CH-N(R'C(OIN(R™)(R"), -N(R'})C(O)N(R'(R") or
-CH(R™)}(R™); -

A2 is ~OR" or halo
and

R® is H or alkyl.

It Is noted that the carbons of formula | may be replaced with 1 to 3 silicon
atoms so long as all valency requirements are satisfied.

As used above, and throughout the specliiication, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Patient"® includes_both human and animals.

“Mammal* means humans and other mammalian animals.

"Alkyl" means an allphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms In the chain. Prefermed
alky! groups contain about 1 to about 12 carbon atoms In the chaln. More preferred
alkyl groups contain about 1 to about 8 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a

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

atoms in the chain which may be straight or branched. Non-limiting examples of
sultable alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyi, n-
pentyl, heptyl, nonyl and decyl. R¥'-substituted alkyl groups include flucromethyl,
trifiuoromethyl and cyclopropyimethyi .

*Alkenyl" means an allphéﬂc hydrocarbon' group containing at least one
carbon-carbon double bond and which may be straight or branched and comprising
about 2 o about 15 carbon atoms In the chain. Praferred alkenyl groups have about 2
to about 12 carbon atoms in the chain; and more preferably about 2 to about 6
carbon atoms In the chain. Branched means that one or more lower alkyl groups such
as methyl, ethyl or propy, are attached o a linear alkenyl chaln. "Lower alkenyi”
means about 2 1o about 6 carbon atoms In the chaln which may be straight or
branched. Non-limiting examples of suitable alkenyl groups Include ethenyl,
propenyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyl, octenyt and deceny!.

*Alkynyl" means an aliphatic hydrocarbon group contalning at least one
carbon-carbon triple bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have about
2 to about 12 carbon atoms In the chain; and more preferably about 2 to about 4

18
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carbon atoms In the chain. Branched means that one or more lower alkyl groups such
as methyl, ethyl or propyl, are attached to a linear alkynyl chalin, *Lower alkynyl®
means about 2 to about & carbon atoms In the chain which may be straight or
branched. Non-limiting examples of sultabie alkyny! groups Include ethynyl, propyny!,
2-butynyl, 3-msthyibutynyl, n-pentyny!, and decynyl.

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

N % Ej
} Z> or 5% Non-limiting examples of suitable aryl groups Include

pheny! and naphthyl.

*Heteroaryl® means an aromatic monocyclic or mutticyclic ring systam
comprieing about 5 to about 14 ring atoms, preferably abhout 5 to about 10 ring atoms,
in which one to eight of the ring atoms is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain
about § to about 6 ring atoms. The “heteroaryl® can be optionally substituted by one
or more R*! substituents which may be the same or different, and are as defined
herein. The prefix aza, oxa or thia before the heteroaryl root name means that at least
a nitrogen, oxygen or sulfu_r atom respectively, is present as a ring atom. A nitrogen
atom of a hetercaryl can be optionally oxidized to the corresponding N-oxide. Non-
limiting examples of sultable heteroaryla Include pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, isoxazolyl, isothlazolyl, oxazolyl, thiazolyl, pyrazolyi, furazanyt, pyrrolyl,
pyrazolyl, triazolyl, 1,2,4-thladiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl,
imidazo[1,2-a]pyridinyl, Imidazof2, 1-bjthiazolyl, benzofurazanyl, indolyl, azaindolyi,
benzimidazolyl, benzothlenyl, quinolinyl, imidazolyl, thlenopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, Imidazopyridyl, Isoquinolinyl, benzoazaindolyi, 1,2,4-
triazinyl, benzothiazolyl and the like.

*Cycloalkyl" means.a non-aromatic mono- or multicyclic ring system

' oomprising about 3 to about 10 carbon atoma, preferably about 5 to about 10 carbon

atoms. Preferred cycloalky! rings contain about 5 to about 7 ring atoms. The

.cycloalkyl can be optionally substituted with one or more R®' substituents which may
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be the same or different, and are as defined above. Non-limiting examples of suitable

monocyciic cycloalkyls include cyclopropyl, cyclopentyl, cyciohexyl, cycloheptyl and

the like. Non-limiting examples of sultable multicyciic cycloalkyls include 1-decalin,

norbomyl, adamanty! and the like. Further non-llmltlng examples of cycioalkyl include
5 the following

LAMLL
TEk 4
%,

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

10  substituents Joined to the ring through an oxygen, nitrogen or sulfur atom.
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"Cycioalkenyl” means a non-aromatic mono or multicyclic ring systam
comprising about 3 to about 10 carbon atoms, preferably about & to about 10 carbon
atoms which contalns at least one carbon-carbon double bond. The cycloalkenyl ring
can be optionally substituted with one or more R*! substituents which may be the
same or different, and are as defined above. Preferred cycloalkeny! rings contain
about 5 to about 7 ring atoms. Non-limiting examples of sultable monocyclic
cycloalkenyls include cyclopentenyl, cyclohaxenyl, cycloheptenyl, and the like. Non-

" limiting example of a suitable multicyclic cycloalkenyl is norbomylenyl.

"Heterocyclenyl" means a non-aromatic monocyclic or multicyclic ring systemn
comprising about 8 o about 14 ring atoms, preferably about 5 to about 10 ring atoms,
In which one or more of the atoms In the ring system s an element other than carbon,
for example nitrogen, oxygen or sulfur atom, alone or in combination, and which
contains at least one carbon-carbon double bond or carbon-nitrogen double bond.
There are no adjacent oxygen and/or sulfur.atoms present In the ring system.
Preferred heterocyclenyl ringe contaln about § to about 6 ring atoms. The prefix aza,
oxa or thla before the heterocyclenyl root name means that at least a nitrogen,
oxygen or sulfur atom respectively is present as a ring atom. The heterocyclenyl can
be optionally substituted by one or more ring system substituents, wherein "ring
gystem substituent” |s as defined ahuvs The nitrogen or sulfur atom of the
heterocyclel:\yl can be optionally oxidized to the corresponding N-oxide, S-oxide or
8,5-dioxide. Non-limiting examples of suitable monocyclic azaheterocyclenyl groups
Include 1,2,3,4- tetrahydropyridine, 1,2-dihydropyridyl, 1,4-dihydropyridyl, 1,2,3,6-
tetrahydropyridine, 1,4,5,6-tetrahydropyrimidine, 2-pyrmrolinyl, 3-pyrrolinyl, 2-
Imidazolinyl, 2-pyrazolinyl, and the like. Non-limiting examples of suitable
axaheterocyclenyl groups include 3,4-dihydro-2H-pyran, dihydrofuranyi,
fluorodihydrofuranyl, and the llke. Non-limiting example of a aultable multicyclic
oxaheterocycleny! group is 7-oxabicyclof2.2.1]heptenyl. Non-limiting examples of
suitable monocyclic thiaheterocyclenyl rings include dihydrothiophenyl,
dihydrothiopyranyl, and the Ilke.

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

"Haloalkyl" means &n alkyl as defined above whereln one or more hydrogen
atoms on the alkyl is replaced by a halo group defined above.
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*Heterocyclyl® (or heterocycloalkyl) means a non-aromatic saturated
monocyclic or multicyclic ring system comprising about 3 to about 14 ring atoms,
preferably about 5 to about 10 ring atoms, in which 1-3, preterably 1 or 2 of the atoms
in the ring system is an element other than carbon, for example nitrogen, oxygen or
sulfur, alone or In combination. There are no adjacent oxygen and/or sulfur atoms
present in the ring system. Preferred heterocyclyls contain about 5 to about 8 ring
atomns. The prefix aze; oxa or thia before the heterocyclyl root name means that at
loast a nitrogen, oxygen or sulfur atom respectively is present as a ring atom. The '
heterocycly! can be optionally substitutad by one or more R*' substituents which may
be the same or different, and are as.defined hersin. The nitrogen or sulfur atom of the
heterocycly! can be optionally axidized to the comresponding N-oxide, S-oxide or S,S-
dioxide. Non-limiting examples of suitable monocyclic heterocyclyl rings include
piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorphalinyl, thiazolidinyl, 1,3-
dioxolanyl, 1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiopheny,
tetrahydrothiopyranyl, and the like.

“Arylaliy” 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 molety Is through the alkyl.

“Aryicycloalkyl® means a group derived from a fused aryl and cycloalkyl as
defined herein. Preferred arylcycloalkyls are those wherein aryl is phenyl and
cycloalkyl consists of about 5 to about 8 ring atoms. The arylcycloalkyl can be
optionally substituted by 1-5 R?! substituents. Non-limiting examples of suitable
arylcycioalkyls Include Indanyl and 1,2,3,4-tetrahydronaphthyl and the llke. The bond
to the parent molety Is through a non-aromatic carbon atorn.

“Arytheterocycloalkyl” means a group derived from a fused aryl and
heterocycioalkyl as defined herein. Preferred aryicycloalkyls are those whereln aryl ls
phenyl and heterocycloalkyl consists of about 5 to about 8 ring atoms. The
arylheterocycloalkyl can be optionally substituted by 1-5 R*' substituents. Non-
limiting examples of suitable arylheterocycloalkyls Include
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The bond to the parent moiety is through a non-aromatic :;arbon atom.

Similarly, "heteroarylalkyl® “cycloalkylalkyl® and “heterocycloatkylalkyl” mean a
heteroaryl-, cycloalkyl- or heterocycloalkyl-alkyl- group In which the heteroaryl,
cycloalkyl, heterocycloalkyl and alkyl are as previously described. Preferred groups
contaln a lower alkyl group. The bond to the parent moiety is through the alkyl.

"Acyl" means an H-C{O)-, alkyl-C{Q)-, alkenyl-C(0)-, alkynyl-C(O)- or
cycloalkyl-C(O)- group in which the various groups are as previously described. The
bond to the parent molety Is through the carbonyl. Preferred acyls contaln a lower
alkyl. Non-limiting exampies of sultable acyl groups include fomryl acetyl, propanoyl,
2-methylpropanoyl, butanoyl and cyclohexanoyl.

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

' "Alkyoxyalky” means a group derived from an alkoxy and alky! as defined
herein. The bond to the parent molety is through the alkyl.

"Arylalkenyl" means a group derived from an aryl and alkenyl as defined
herein. Preferred arylalkenyls are those wherein aryl Is phenyl and the alkenyl
consists of about 3 to about 8 atoms. The arylalkeny! can be optionally substituted by
one or more R” substituents. The bond to the parant molety is through a non-
aromatic carbon atom.

*Arylalkyny!® means a group derived from a aryl and alkynyl as defined herain.
Preferved arylalkynyls are those wherein.aryl is phenyl and the alkynyl conalsts of
about 3 to about 6 aioms. The arylalkynyl can be optionally substituted by one or

25. ...mora.BZ substituents.The bond.to the.parent.molety Is through a non-aromatic

30

carbon atom. .

The suffix "ene” on alkyl, aryl, hetercycioalkyl, etc. indicates a dlvalant moisty,

8.g., -CHzCHg- I8 ethylene, and &_O'é is para-phenylenae.
The term “optionally substituted® means optional substitution with the spacified

" groups, radicals or moleties, in avallable position or pasitions.
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Substitution on a cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, or
heteroarylalkyl molety inciudes substitution on the ring portion and/or on the alkyl
portion of the group.

When a variable appears more than once in a group, e.g., R? in -N(R%s, ora
variable appears more than once in the structure of formula 1, e.g., R™® may appeer in
both R’ and R, the variables can be the same or different.

With referance to the number of moieties (e.g., substituents, groups or rings) in

" acompound, unless ctherwise defined, the phrases “one or more" and "at least one"

mean that there can be as many moieties as chemically permitted, and the
determination of the maximum number of such moieties Is well within the knowledge
of those skilled in the art. With respect to the compositions and methods comprising
the use of "at least one compound of formula ),” one to three compounds of formula |
can be administered at the same time, preferably one.

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

The wavy line "\ ag a bond generally indicates a mixture of, or alther of,
the poasible Isomers. a.g., containing (R)- and (S)- stereochemistry. For exampla

Ej,. neare contaiing bt UOH O WOH

Unes drawn into the ring ayatoms, auch as, for example

S

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

As well known in the art, a bond drawn from a particular atom wherein no
molety is depicted at the terminal end of the bond indicates a methyl group bound
through that bond to the atom, unleas stated otherwise. For example:
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It should also be noted that any heteroatom with unsatisfied valences in the
text, schemes, examples, structural formulae, and any Tables hereln is assumed to
have the hydrogen atom or atoms to satisfy the valences.

5 Those skilled In the art will recognize that certaln compounde of formula | are
t&utomarlc, and all such tautomeric forms are contemplated herein as part of the
present invention. For exampla, a compound wherein X is -N(R®%- and R! and R® are
each H can be represented by any of fhe following structures:

AR R® R?
OO G
R
U W v W U W
A Sl o
10 When R*' and R, are, for example, -N(R'%)C(O)N(R'*(R"”) and R" and R'®

&Nj\ E""Nj\N

N )
form a ring , the molety formed, is, for example, \b\nﬂ or A%,
Prodrugs and solvates of the compounds of the Invention are also
contemplated herein. The term "prodrug®, as employed herein, denctes a compound
that Is a drug precursor which, upon administration to a subject, undergoes chemical
-15-——converstorrby metabolicorchemicat processas-toyleid a-compound-offormula | or a
salt and/or solvate thereof. A discuesion of prodrugs Is provided in T, Higuchl and V.
Stella, Pro-drugs as Nove!l Dslivery Systems (1987) Volume 14 of the A.C.S.
Symposium Serles, and in Bioreversible Carriers in Drug Design, (1987) Edward B.
Roche, ed., American Pharmaceutical Association and Pergarmon Press, both of
20  which are incorporated herein by reference thereto.
"Solvate" means a physical assoclation of a compound of this Invention with
one or more solvent molecules. This physical association Involves varying degrees of
ionic and covalent bonding, Including hydrogen bonding. In certaln instances the
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solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal lattice of the crystailine solid. *Soivate* encompasses
both solution-phase and Isolatable solvates. Non-limiting exampies of suitable
solvates include sthanclates, methanolates, and the like. "Hydrate" Is a solvate
whereln the solvent molecule Is Hz0. i

"Effective amount® or “therapeutically effective amount® Is meiant to describe
an amount of compound or a composition of the presant Invention effective In.
lnhlb]ting asparlyl protease and/or Inhiblting BACE-1 and thus producing the desired
therapeutic effect 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 | hereln ls understood to include
reference to salis thereof, unless otherwise Indicated. The term "salt(s)", as employed
herein, denotes acldic salts formed with inorganic and/or organic acids, as well as
basic salts formed with Inorganic and/or organic bases. In addition; when a
compound of formula | contalns both a basic molety, such as, but not limited to a
pyridine or imidazole, and an acldic molety, such as, but not limied to a carboxylic
acid, zwiiterions (“Inner salts*) may be formed and are included within the term

"salt(s)" as used herein. Phammaceutically acceptable (l.e., non-toxic, phyelologlcally
acceptable) salts are preferred, although other salts are also useful. Salts of the
compounds of the formula | may be formed, for example, by reacting a compound of
formula | with an amount of acid or base, such as an equivalent amount, in a medium
such as one In which the salt precipitates or In an aqueous medium followed by
lyophilization. Acids (and bases) which are generally. considered sultable for the
formation of pharmaceutically useful salts from basic (or acldic) pharmaceutical

-25. —compouRds-ara-discussed,for-example, by-S.-Berge. et-al-Joumal of Pharmaceutical

30

Sciences (1977) 88(1) 1-19; P. Gould, Intemational J. of Pharmaceutics (1986) 33
201-217; Anderson et al, The Practice of Medicinal Chemistry (1896), Academic
Press, New York; In The Orange Book (Food & Drug Administration, Washington,
D.C. on thelr webslte); and P. Helnrich Stahl, Camlile G. Wermuth (Eds.), Handbook
of Pharmaceutical Salis: Propertles, Selection, and Use, (2002) Int'l. Unlon of Pure
and Applled Chemistry, pp. 330-331. These disclosures are incorporated herein by
reference thereto.

Exemplary acid addition salts Include acetates, adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates,
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cit}ates. camphorates, camphorsulfonates, cyclopentanepropionates, digluconates,
dodecyisulfates, ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides,
hydrolodides, 2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates,
methyl sulfates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pamoates,
pectinatés, persulfates, 3-phenylpropionates, phosphates, picrates, pivalates,
proplonates, salicylates, succinates, sulfates, sulfonates (such as those mentioned
herein), tartarates, thiocyanates, toluenesulfonates (also known as tosylates,)
undecanoates, and the llke.

Exemplary baslic salts include ammonium salis, alkall metal salts such as
sodium, lithium, and potassium salis, alkaline earth metal salts such as calcium and
magnesium salts, aluminum salts, zinc salts, salts with organic basas (for example,
organic amines) such as benzathines, disthylamine, dicyclohexylamines,
hydrabamines (formed with N,N-bis(dehydroabietyl)ethylenediamine), N-methy}-D-’
glucamines, N-methyl-D-glucamides, t-butyl amines, piperazine, .
phenylcyclohexylamine, choline, tromethamine, and salts with amino acids such as
arginine, lysine and the like. Basic nitrogen-containing groups may be quarternized

with agents such as lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides,

bromides and iodides), dlalky! sulfates (e.g. dimethyl, diethyl, dibutyl, and diamy
sulfates), long chaln halides (e.g. decyl, lauryl, myristyl and stearyl chiorides,
bromides and iodides), aralkyl halides (e.g. benzyl and phenethyl bromides), and
others. . )

All such acid salts and base salts are Intended to be phamaceutically
acceptable salts within the scope of the invention and all acid and base salts are
considered equivalent to the free forms of the cormesponding compounds for
purposas of the Invention. . _

All stereoisomaers (for axample, 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 aolvates of the prodrugs), siich as those
which may exist due to asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even.in the absence of asymmetric carbona),
rotameric forms, atropisomers, and dlastereomeric forrhs. are contemplated within the
scope of this invention. Individual sterecisomers of the compounds of the Invention
may, for example, be substantially free of other isomers, or may be admixed, for

A\
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example, as racemates ar with all other, or other selected, sterecisomers. The chiral
centers of the present Invention can have the S or R configuration as defined by the
IUPAC 1974 Recommendations. The use of the terms "salt", "solvate" "prodrug” and
the like, is intended to equally apply to the salt, solvate and prodrug of enantiomers,
stereolsomers, rotamers, tautomers, racemates or prodrugs of the Inventive
compounds. .

Polymorphic forms of the compounds of formula 1, and of the salts, solvates

“and prodrugs of the compounda of formula |, are intended to be Included in the

present invention

Compounds of formuia | can be made using procedures known In the art,
Preparative methods for preparing starting materials and oompounds'of formula | are
show below as general reaction schemes (Method A, Method B, etc.) followed by
specific procedures, but those skilled in the art will recognlze that other procedures
can also be suitable. In the Schemes and In the Exampies below, the following
abbreviations are used:

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

high presasure liquid chromatography: HPLC

liquid chromatography mass spectroscopy: LCMS

room temperature: RT or rt

day: d; hour: h; minute: min

retention time: R, '

microwave: pW

saturated: sat,; anhydrous: anhyd

25 __Lwdmxybenzotriezole, HOBt- - e coeeme e —  -mm

30

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

ethyl acetate: EtOAc

Benzyloxycarbonyl: CBZ

[1-(chloromethyl)-4-fluoro-1,4-diazonlabicyciof2.2 2] octane bis(tetrafluoro-

borate)): Selectfluor

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

tstrahydrofuran: THF; N,N-dimethylformamide: DMF; methanol: MeOH; diethyi
ether: Etz0; acetic acld: AcOH; acetonltrlie; MeCN; trifluoroacetic acld: TFA;
dichloromethane: DCM; dimethoxyethane: DME; dipheny!phosphinoferrocene (dppf);



10

15

20

WO 2006065277 PCT/US2005/020446

-27 -

n-butyliithium: n-BuLi; lithium diisopropylamide: LDA

1-hydroxy-7-azabenzotriazole: HOAt

4-N.N-dimethylaminopyridine: DMAP; diisopropylethylamine: DIEA;
N-methyimorpholine: NMM

Microporoua Toluene sulfonic acid resin (MP-TsOH resin)

trie-(2-aminoethyl)aminomethyl polystyrene (PS-trisamine)

methylisocyanate palystyrene (PS-NCO)

Saturated {sat.); anhydrous. (anhyd); room temperature (ri); hour (h);
Minutes (Min), Retention Time (Ry); molecular welght (MW); milliilter (mL); gram
(g). miliigram (mg); equivalent (eq); day (d); microwave (uW); microliter(uL);

All NMR data were collected on 400 MHz NMR spectrometers uniess
otherwise indicated. LC-Electrospray-Mass sﬁocbosoopy with a G-18 column and 5%
to 85% MeCN in water as the moblle phase was used to determine the molecular
mass and retention time. The tables contain the compounds with retention
time/observed MW and/or NMR data. '

For intemnal consistency in the reaction schemes shown in Methods A to DF,
the product of each method Is shown as structure A4, B4, C3, efc., whereln certain
variables are as defined for that method, but it will be apparent that, for example, A4
has the same structure as C3. That is, different methods can be used 10 prepare
similar compounds.

The compounds in the Invention may be produced by processes known to
those skilled in the art and as shown in the following reaction schemes and in
the preparations and examples described bsiow. The tables coniain the
compounds with observed m/e values from mass spactroacopy and/or NMR
data. These compounds can be obtained with synthetic methods simillar to
thase listed in the last column using appropriate reagents.

Method A

é‘i ' AN, Rt
- c-u R R‘llln _g1 {CH3}hCOOH A

H‘H, . CHyOH ¥

At A2 A3

A3
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Meihod A, Step 1:

To a solution of A1 (R® = CHs & R* = CH;CH(CHs)2) (10 mmol, 1 eq) in
30mi of anhyd. CH.Cl, was added thiocarbonyi dipyridone (1.2 eq). After stirring
overnight the solution was diluted with CHzCl, washed with 1N HCI, Hz20 (2x),
and a saturated aqueous NaCl solution (2x). The organic solution was dried
over NazSQ,, filtered and concentrated. The crude material was purified via

- flash chromatography to afford A2 (R® = CHs & R* = CHzCH(CHa)g).

Method A, Step 2:

A solution of 3,6-dffluorobanzyl amine (0.15 mmol, 1.5 eq) in THF (0.15
mL) was added to a solution of A2 (R*=CHs & R* = CH2CH(CHs)z) (0.1 mmol, 1
eq) in anhydrous CHzClk: (1 mL). The reaction mixture was refluxed overnlght:
The reaction solution was added to MP-TsOH resin (2-3 eq) and diluted with
CHsCN. The suspension was agitated overnight. The mixiure was filtered and
the filtrate was concentrated to afford A3 (R' =3,5-dlfluorobenzyi, R® = CHs, & R*

= CHoCH(CHas)g).

Method A, Step 3: _

To a solution of A3 (R' = 8,5-dlfiuorobenzyl, R® = CHa, & R*=
CHCH(CHs)2) (10 mg) in CHzOH (1 mL) was added NH,OH (0.44 mL) and *
butyt hydrogen peroxide (0.1 mt) and the reaction mixture was agitated for 2 d.
The solution wes concentrated, the resulting reeidue was dissolved in CHsOH
(1.2 mL) and was treated with sulfonic acid resin. The suspension was agitated
ovemnight-and-the-resin.was washed with CH;OH (4 x 10 min) before it was

. treated with 2 N NHs in CHzOH for 1 h. The suspension was filtered and the

filtrate was concentrated to give the crude material which was purified by
preparative HPLC/LCMS eluting with a CHsCN/H:O gradient to afford A4 (R =
3,5-difluorobenzyl, R? = H, R® = CHj;, & R* = CHzCH(CHa)2). NMR (CDsOD):
88.9, m, 3H; 84.8-4.9, m; §1.75, d, 2H; 81.5, m, 1H; §1.42, s, 3H; §50.85, d,

3H; 80.85, d, 3H. ES_LCMS (mv/e) 296.1. '

The following compounds were synthesized using simflar methods:
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Method B

RINH, + n'”‘m U "c- c,.m,., RI':;_U'

e =

) N

 HCI, pW “';ninﬁ RiNHy "’-ujluu-
CH3CH,OH R H R4

180°C .0 A
B3 " B4

'5 A modified litorature procedure was used (Ugl, I. Angew. Chem. 1962, 74 8-22).

Method B, Step 1:
To a solution of B1 (HCl ealt, R' = = 3-chlorophenethyl) (1.1 g, 5.73 mmol)
in anhydrous CHsOH (15 mL) was added potassium thiocyanate (0.56 g, 5.73
10 mmol). The reaction mixture was heated to 80 °C for 1 h. The suspension was
filtered and the filtrate was added to BS (R*Me, R*='Bu) (0.72 mL, 5.73 mmol)
and benzyl Isocyanide (0.77 mL, 6.3 mmol). The mixture was stimed overnight
before the solution was concentrated and the residue was purified via flash



10

15

WO 2006/065277 PCT/US2005/020446 '6@/

-54 -

chromatography eluting with ethyl acstate in hexane to yleld 0.28 g of B2 (R®=
CHs, R* = CHzCH(CHg)z, and R' = 3-Chlorophensthyl).

Method B, Step 2:

A solution of 40% concentrated HCI in CHsCHzOH was added to B2 (R® =
CHs, R* = CH2CH(CHs)z, and R’ =3-Chiorophenethyl) and the solution wae
heated in a microwave at 160 °C for 30 min. The solution was concentrated and
purifled via reverse phase preparative HPLC aluting with a CHsCN/H20 (with
0.1% formic acid) gradient to afford B3 (R®= CHs, R* = CHzCH(CHa)z, and R" =
3-Chlorophenathyl). '

Method B, Step 3:

Compound B4 (R®=H, Ry=CHj, R*= CHgCH(CHa)z and R' =3-
Chlorophenethyl) was prepared from B3 (R® = CHs, R* = CH2CH(CHb)2, and R’
=3-Chlorophenethyl) following a procedure similar to Method A, Step 8.
NMR(CDsOD): 5 8.1, br, 1H; 5 7.35, &, 1H; § 7.25, m, 3H; § 3.6, m, 1H; 5 3.4, m,
1H;83.0,m,1H; 628, m,1H;61.75,m,1H; 1.6, m, 1H; 51.35, m, 1H; § 1.2
8, 3H; § 0.8, m, 6H. ES_LCMS (mve): 308.1

The following compounds were prepared using similar méthods

Qbs. . Obs.
# Structure MW ] Structure MW
me
¥ NH
NH
. Qa
Q 251 252 549 an

NH

) &,E:Lc,m _ mﬂ%fo
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Method.C, Step 1:

A solution of €1 (R = R* = CH:CH,CHeCHs) (50 mg, 0.25 mmol) and C4
(R'=3-chlorophenyl) (38 pL, 0.26 mmol) was refluxed ovemight. Trisamine resin
(2 eq) and polystyrene [socyanate resin (2 eq) was added and the mixture was
10 ggltated. After 3 h, the suspension was filtered and the reain was washed with
‘CHeClz (3x) and CHsOH (3x). The filirate was concentrated to afford C2 (R' = 3-

C1-CeHs, R = R* = CHoCH.CH,CH) (80 mg, 68%).

Method C, Step 2:
Compound €3 (R* = 3-CI-CqHs, R? = H, R® = R* = CH2CHzCH2CHs) was
15  preparsd from C2 (R' = 3-CHCgH4, R? = Rt* = CH.CH2CH2CH) following a
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55.0, 8, 2H; 8 1.7, m, 4H; § 1.1, m, 8H; § 0.7; m, 6H. ES-LCMS (m/e): 336.1.

The followirig compounds were prepared using similar method.

Obs. Obs,
# Structure MW ¥ Structure MW ’
mie m/e
H ' - ' '
- | JO W
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HO,
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Method D
KCN -
(NHCO, _INKOH ﬂ
mim _ H H msoun. A
CH,CHOH/MN,0 w H:O.W ..4 K3 R'R?
5 D1 : D3 " DA

Method D, Step 1:

A mixture of D1 (R® = R* = CH,CeHg) (20 g), potassium cyanide (40 g)
and ammonium carbonate (15 g) in ethanol (100 mL) and H:O (260 ml) was
heated in a sealed flask at 130 °C overnight to yield 25 g of D2 (R® = R*=

10 CH;CqHs) after filtration followad by washing with water.

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

Method D, Step 3:
A solution of trimethylsilyldiazomethane in hexane (2 N) (2 eq) was added
20  drop wise to a solution of D3 (R® = R* = CHeCaHs) (1 eq) in anhydrous CHsOH
(30 mL). After 1 h, an additional 2 eq of trimethylsilyldiazomethane In hexane (2
N) was added and the reaction was stirred for 20 minutes before It was was
concenirated. The residue was dissoived In a 0.2 N HCI solution (25 mL) and
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'washad with ether (3x). A saturated solution of Na,COywas added to the

aqueous phase untll the pH of the solution was baslc. The solution'was
extracted with ethyl acetate (3x). The organic extracts were combined, dried
over NagSOy, and ‘concentrated to afford D4 (R® = R* = CH,CeH).

The following &mino esters were prepared using a similar r_nethod.

T A
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cH2” —_—_ H’"ﬁﬂ\ﬂ/
CHyOH HCI
» A R o R RS
40 psi
E4 E5
Method E, Step 1:

Thionyl chloride (0.47, 6.38 mmol) was added drop wise to a solution of
E1 (R® = CHzCH.CsHs) (2g, 6.38 mmol) and benzaldehyde dimethyl acetal {0.96
mL, 6.38.mmol) in anhydrous THF at 0°C under Nz. After 5 min, ZnCl. (0.87 g,
6.38 mmol) was added and the reaction mixture was stirred at 0 °C. After 3 h,
an additional amount of ZnCl, (0.18 g, 1.28 mmol) and thionyl chloride (0.1 mL,
1.28 mmol) were added and stirred for 1 h at 0 °C. The reaction midure was
poured into a stired suspension of ice/Hz0O. The mixture was stirmed
occaslonally untll the ice melted. The aqueous solution was exiracted with ether
(3x). The combined organic extracts were washed with HeO (3x), a sat. aquecus
solution of NaHCOj (1x), and H20 (2x). The organic solution ‘'was dried over
NazSQ,, filtered and concentrated. The crude matetial was purified via flash
chromatography eluting with ethyl acetate In hexane to yleld compound E2 (R® =

CH2CHgCsHg).

Method E, Step 2:

A solution of lithium hexamethyldisilazide In hexane (1.0 M, 1.65 mL, 1.64
mmol) was added drop wige to a solution of E2 (R® = CHCHzCsHs) (800 mg,
1.49 mmol) and HMPA (0.85 mL) In THF (6.5 mL) cooled at -78 °C under Na.
After 15 min, isobutyl lodide (0.52 mL, 4.48 mmol) was added drop wise and the
reaction mixture was stimed at -78 °C for 3 h. The reaction was warmed to -65
°C, stirred for 2 h and warmed to rt ovemnight. The reaction solution was poured
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into & mixture of sat. NaHCOs (aq)/etherfice. The aqueous layer was extracted

with ether (3x). The organic extracts were combined and washed with brine (2x).
The organic solution was dried over Na,SO,, filtered and concéntrated. The
crude material was purified via flash chromatography eluting with ethyl acetate in
hexane to yleid compound E3 (R® = CH;CHzCoHs, R* = CH2CH(CHs)z).

Method E, Step 3: }

" A solution of lithlum methoxide (1 N in CH;OH) (0.36 mL, 0.36 mmol) was
added to compound E3 (R® = CHiCHzCeHs, R* = CH2CH(CHs)z). The reaction
mixture was shaken at rt for 50 min.. An edditional 0.55 eq of lithium methoxide
were added. After 2.5 h, a sat. aqueous solution of NaHSO3 (0.756 mL) and ethyl
acetate (3 mL) was added to the reaction mixture and shaken for 15 min. The
suspengion was filtered. The resulting white solid was washed with a sat.
aqueous solutiori of NaHSOs (1x) and ethy! acetate (1x). The aqueous phase of
the filtrate was separated and extracted with ethyl acetate (2x). The organic
extracts were combined and washed with a sat. aqueous solution of NaHSOs

* (8x). The organic solution was dried over NagS0Oj, filtered and concsntrated to-

afford E4 (R® = CH2CH:CoHs, R* = CH2CH(CHs)g) (109 mg, 87%).

Method E, Step 4: _ .

To a solution of E4 (R® = CHzCHzCeHs, R* = CHzCH(CHs)z) (109 mg, 0.28
mmol) in CH3OH (4 mL) was added 1 N HCI (0.28 mL, 0.28 mmol) and 20%
palladium hydroxide on carbon (22 mg). The reaction mixture was hydrogenated
at 40 psi. Aftar 2.5 h, the reaction was fitered and the catalyst was washed with
CHsOH (3x). The filirate was concentrated to afford ES (R* = CHCHaCeHe, R* =

CHCH(CHa)e) (78 mg, 96%).

The following aminoesters were prepared using similar method.
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D5 F
A 500 mL methanol solution of 20 g of DS (R° = benzyl, n = 1) with 1.58q
of HCl was hydrogenated with-1 g of RW/C (5% w/w) and 2 g of PY/C (5% w/w) at
80 pel for 2 days. The solid was flitered and washed with excessive methancl.
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The combined solution was evaporated to give 20 g of F1 (R*=
cyclohexylmethyl, n = 1) as HCI ealt.

The following amino esters ware examples prepared using simllar
method.

FERt
A

i b
J LUIOH HOBT
o HNYN-B1 cuﬁ:,on o HHTN'-IF THF/CHyCN
8 ' 8
G1 G2
H1.5 RS ) - *15 o
]
HMNM .E..:!Ii. n""‘g/\ﬁ(
O HN__ N-g1 HN_N-p!
Y Y
S Hz-“
10 G3 a4
Method G, Step 1:

To a solution of G1 (R’ = CHz(3-CICsHs) and R® = CHs) (400 mg, 1.23
mmol, generated following a procedure similar to Method C, Step 1) In ethanol (5
15  mlL) was added {ithium hydroxide monohydrate (100 mg, 2.45 mmol) in HgO (0.5



10

156

WO 2006/065277 PCT/US2005/020446

-65-

mL). After 2.5 h, another portion of lithium hydroxide monchydrate (100 mg,’
2.45 mmol) was added. After 5.5 h, the reaction mbxture was dliuted with HoO
(15 mL) and exiracted with ether (2x). A solution of 30% HCI was added to the
aqueous phase until lts pH = 1 to 2. The solution was saturated with NaCl and
axtracted with ethyl acetate (3x). The organic solution was dried over NagSO,,
filtered and concentrated to afford G2 (R' = CHa(3-CICeHy) and R = CHy) (357
mg, 93%). '

Method G, Step 2:

A solution of benzyl amine (1.2 eq) was added to G2 (R' = CHa(3-CICeHs)
and R*= CHs) (1 eq), HOBT (1.5 eq) and polystyrene EDC resin (94 mg, 1.53
mmol/g, 3eq) In 1:1 THF:CHSCN (1 mL). The reaction mixture was shaken
ovemight at rt. Trisamine resin (85 mg, 3.38 mmol/g, 8 eq) and isocyanate resin
(100 mg, 1.47 mmol/g, 3 eq) was added. After 6 h, the suspension was filtered
and the filtrate was concentrated to afford G3 (R' = CHx(3-CICeHs), R*=CHa,
R'® = CHCgHs and R'® = H). '

Method G, Step 3: _

Compound G4 (R' = CHg(3-CICsHa), R? = H, Rs = CHa, R"® = CHoCsHs
and R" = H) was prepared from G3 (R' = CHy(3-CICsHs), R® = CHs, R" =
CHyCsHs and R'® = H) following a procedure simllar to Method A, Step 3.

The following compounds were prepared using similar methods.

Obs. - Oba.

8 Siructure MW # Structure MW
mle : mie
. NH
889 NH 322 223 682 412 413
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Method H, Step 1:
To a solution of H1 (R® ='CHg) (5 g, 39 mmol) in a 1:1 mixture of 0.5 M
Ncho, :CHsCH;OH was added 'R'-NCS (R'=3-chlorchenzyl) (11.5 mL, 78
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mmal). The reaction mixture was heated at 50 *C ovemight. The reaction was
cooled and diluted with water. The aqueous phase was exiracted with ethyl
acetate (5x). The organic extracts were combined, washed with water (2x) and
dried over NeeSO,. The solution was filtered and solvant was removed to give a
small volume of solution. Hexane was added and the resulting suspension was
filtered to yield 6.8 g of a solid H2 (R® = CHj, R* = CH(3-CICsHy)) (81%).

Method H, Step 2: _

Compound H3 (R® = CHy, R' = CHa(3-CICgH,))was synthesized from H2
(R® = CHs, R' = CH3(3-CICqH,)) following & procedure similar to Method A, Step
3.

Method H, Step 3: _

To a solution of crude H3 (R® = CHs, R = CHy(3-CICgHy)) (14 mmol) In a
1:3 mixture of CHsOH:THF was added 0.5 M NaHCOjy In H2O (28 mL, 14 mmof)
and di-tert-butyl dicarbonate(3.89 g, 16.9 mmol). The reaction was stirred at rt

“for 2.5 h and then stored at -10 °C ovemnight. The reaction was dliiuted with
‘brine and extracted with ethyl acetate (4x). The organic extracts were combined

and washed with brine (1x). The organic solution was dried over NagSOQ,,
fitered and concentrated. The crude material was purifled via flash
chromatography eluting with ethyl acetate In hexane to afford 1.5 g of H4 (R =
CHe(3-CICgHa) and R® = CHg).

Method H, Step 4:

A solution of triflic anhydride (128 pL, 0.76 mmol) In CHsClz (5 mL) was
added drop wise to a solution of H4 (R' = CHx(3-CICgHy) and R®= CHs) (200 mg,
0.55 mmol) and 2,6-lutidine {176 pL, 2.18 mmol) at -30 °C. The reaction mixture
was stirred for 1.5 h. Water (10 mL) was added at -20 *C and the ice bath was
removed. The reaction was stirred until it reached 0 °C. The organic layer was
separated, dried over Na;SO,, filtered and concentrated to afford 310 mg of H5

(R" = CHy(3-CICaHa) and R = CH).

Method H, Step 5:
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A solution of crude H5 (R' = CH,(3-CICeHy) and R® = CHg) (0.11 mmoi)
and 7N ammonla In.Methanol (R¥'-H = NHz-H) (10 eq) was stimed ovemight at rt.
The reaction solution was concentrated. The crude material was purified using
reverse phase pre;iarative HPLC eluting with a CHsCN/Hz0 gradient with 0.1%
formic acid to yield H8 (R' = CHa(3-CICoHs), R = CHs, RE' = NHy).

Method H, Step 6:

A solution of 50% trifluoroacstic acid In CH.Ck (2 mL) was added to H6
(R = CHy(3-CICeHs), R® = CHs, R¥' = NHg). After 40 min the solvent was _
evaporated and residue purified by preparative HPLCALCMS eiutlng witha
CH3sCN/H20 gradient to afford H7 (R' = CHa(3-CICeH,), Rj = CH, R%*''= NH2).
NMR (CDCly),  7.45, m, 3H; § 7.35, m, 1H; 5 4.8, m, 2H: § 3.5, m, 2H; 5 1.85, 8,
3H. ES_LCMS (m/e) 267.07.

The following compounds were prepared using similar methods.

Oba. ] Obas.
# Structure MW ; # Structure MW
m/a mie.
HIS_
N NH, ~
694 238 230 T2 320 321

€98 257 258 704 334 335
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Method |, Step 1: :

Diethylaminomethyl polystyrene resin (5 eq) was added to a solution of
the formate salt of 11 (R! = CHa(3-CiCeHs), R® = CHeand R'®=H) in CH.Cl: and
the suspension was agitated. After 15 min, the mixture was filtered and the
resin was washed with CHzClp (4x). The filtrate was concentrated to afford the
free bass 11(R! = CHa(3-CICeHy), R° = CHsand R'*=H).

A solution of R™COOH (R"*=Phenethyl) (1.3 aq) was added to a mixture
of EDC resin (41 mg, 1.53 mmol/g, 3eq), HOBT (1.5 eq), and the free base of I
(R' = CHy(3-CICsHy), R®=CHsand R™=H) (0.021 mmol) in 1:1 CHyCN:THF.
The suspension was agitated ovemight. Polystyrene Isocyanate resin (45 mg, 3
eq), polystyrene trisamine resin (40 mg, 6 eq) and & 1:1 mixture of CHsCN:THF
(0.5 mL) was added. The mixture was agitated for 6 h. The suspension was
fitered and the fitrate was concentrated to afford I2 (R' = CHg(3-CICeHs), R =
CHs, R'®=H and R'® = CH,CHzCsHs).
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Method i, Step 2:-

13 (R' = CHa(3-CICsHy), R®=CHy R"™=H and R'™® = CHeCHyCeHs) was
prepared from 12 (R’ = CHx(3-CiCaHy), R®= =CHa, n“—H and R'® = CHyCHzCoHz)
using method similar to method H step 6.

The following compounds were prepared using simllar method.

M Obs. ' Obs
¥ Struciure # Structure MW
W mle . mle
X
i
280 281 718 398 399

. N
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Method J, Step 1:

Dlethylaminomethyl polystyrene resin (5 eq) was added to a solution of J1
(TFA salt, R' = CH2(3-CICgHs) and R® = CHg) In CHzClo and the suspension was
agitated. After 15 min, the mixture was filisred and the resin was washed with
CH:Cl; (4x). The filtrate was concentrated to afford the free base. A solution of
R'NCO (R"®= butyl) (2 eq) In CH:Cl, was added to the free base of J1 (R'=

'CHa(3-CICsH,) and R® = CHs) (0.021 mmol) In 1:1 CHyCN:THF. The suspenslon

was agitated ovemnight. Polystyrene Isocyanate resin (45 mg, 3 eq), polystyrene
trisamine resin (40 mg, 6 eq) and a 1:1 mixture of CHsCN:THF (0.5 mL) was
added. The mixture was agltated for 6 h. The suspension was filtered and the
filtrate was concentrated to afford J2 (R = CHz(3-CICsHx), R® = CH3, and R'® =

CHzCHgCHzCH).

Method J, Step 2:

o
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Compound J3 {R' = CH(3-CICsHy), R® = CHs, and R =
CH2CH2CHzCHs) was prepared from J2 (R' = CHa(3-CICsHd), R® = CHs, and R™®
= CHaCH>CHzCHs) following the procedure described In Method H, Step 2.

The following compounds were prepared using similar method.

QObs, Obs.
# Structure MW # Structure MW
m/e me

i

7268 323 324 731 o%mm

XY 337 338 ™2 ﬁli 413 414

728 5_ 52 789 . M7 418
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K1 K2 ) K3
ST ;JBt;ID-dE, étnp 1:

A solution of R™804C! (R'"®=Propyl)(1.5 eq) was added fo a suspension
of polystyrene diisoprapylethylamine resin (18 mg, 3.45 mmol/g, 8 eq) and the
free base of K1 prepared using method H {R' = CHa(3-CICeH,) and A® = CHa)
(0.021 mmol) In 1:1 CHsCN:THF. The suspension was agitated overnight.
Polystyrene Isocyanate resin (45 mg, 3 eq}, polystyrene trisamine reain (40 mg,
6 eq) and a 1:1 mixture of CHsCN:THF (0.5 mL) was added. The mixture was

O‘

4
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agitated for 6 h. Thesuspension was filtered and the filtrate was concentrated
to afford K2 (R' = CHa(3-CICgHs), R® = CHs, and R'™® =CHgCHzCHa).

Method K, Step 2:

Compound K3 (R' = CHx(3-CICH4), R® = CHs, and R'® = CHaCH2CHa)
was prepared from K2 (R' = GHy(3-CICgHy), R® = CHj, and R'® = CH;CH.CHy)
following the procedure described In Method H, Step 6,

The following compounds werae prepared using similar method.

: Oba. .
# Structure MW # Structure Mw

Obs.
mho mle

E o T Q;.Lﬁ« |
o g\ 318 317 740 - o‘l]% 'd,, 42 as3

o 454 485
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8=C=N HBN'Z HN N—Z H“co:"
- : R PS-EDC
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HN N~
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L3 L4

(In the scheme, -Z-NH-C(O)R" - Is equivalent to R' substituted by R*', or
R' Subaltituted by alkyl-R™, whereln R*' and R™ are -N(R'®)C(O)R"® and R*® Is
- H, and wherein Z is optionally substituted alkylene-arylene, alkylene-arylene-
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.alkylone. alkylene-heteroarylene, alkylene-heteroarylene-alkylene, alkylene- -
cycloalkylene, alkylene-cycloalkylene-alkylene, alkylene-heterocycloalkylene,
alkylene-hetarocycloalkylene—alkylene arylene, heteroarylene, cycloalkylene or

heterocycloalkylsna)

Method L, Step 1:

A solution of LT (R®= CHj and R*= CH,CH(CHs)z) (1 eq) and Z = -para-
methylene-benzyl) (1.05 eq) In CH:Cl, was stirred at it. The reaction solution
was concentrated and purified via flash chromatography. The material was .
treated with 50% triflucroacsetic acid in CHxCl. for 30 min. The solution was
concentrated. The residue was dissolved in 1 N HCI (10mL) and washed with
ether (2x). A saturated solution of NazCOs in HzO was added to the aqueous
phase until the solution became basic. The solution was extracted with CHeClz
(3x). The CHCl, extracts were combined, dried over NeeSO,, flitered and
concentrated to yleld L2 (R® = CHs, R* = CHzCH(CHs)s, Z = para-
(CHz)CsHa(CHz)-).

Method L, Step 2:

Compound L3 (R® = CHs, R* = CHeCH(CHs)z, Z = para-(CHz)CeH4(CHa)-,
R'® = CH;CH,CH,CHs) was prepared from L2 (R® = CHs, R* = CHCH(CHs)z, Z =
para-(CHz)CsH4(CHz)-) following the procedure described in Method |, Step 1.

Method L, Step 3:
Compound L4 (R°=CHs, R* = CHgCH(CHg)g Z= para-(CH,)c.l-u(CH,)-
= CHyCHzCHgCHs) was prepared from (R® = CHs, R* = CHeCH(CHs)z, Z =
para-(CHz)Gel-h(CHg)- R'® = CH,CHZCH2CHj,) following the procodure
described in Method A, Step 3. .

The following compounds were prepared uslnd simllar method.
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Method M
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. {In the scheme, -2-NH-C{0)-NHR' - is equivalent to R’ substituted by
R, or R' Subsitituted by alkyl-R®, wherein R* and R are -N(R'®)-C(O)-NHR'®
and R'® ia H, and wherein Z Is optionally substituted alkylene-arylene, alkylene-
arylene-alkylene, alkylene-hetaroarylens, alkylene-heteroarylene-alkylens,
alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene, alkylene-
hetarocycioalkyiene, alkylene-heterocycloalkylene-alkylene, arylens,
hetaroarylens, cycloalkylene or heterocycloalkylens)

Method M, Step 1:

Compound M2 (R® = CHs, R*= CHCH(CHy)z, Z = para-(CHs)CeH«(CHz)- .
R'® = 8,4-difluorophenyl) was prepared from M1 (R® = CHs, R* = CHzCH(CHa)g,
Z = para-(CHg)CaH((CHz)- ) following the procedure described in Method J, Step
1.

Method M, Step 2:.

Compound M3 (R? = GHj, R* = CHoCH(CHa)z, Z = para-(CHz)CgHs(CHa)- ,
R'® = 3 4-difluorophenyl) was prepared from M2 (R® = CH,, R*= CHzCH(CHa)e, Z
= para-(CHs)CeHs(CHz)- , R'® = 3,4-dHluorophenyl) following the procedura
described In Method A, Step 3. NMR(CD:OD) §7.45, m, 1H; 5 7.26, m, 4H;
724, m,1H; 6698, m, 1H; 54.8, m; 54.3,8,2H;51.69, m,2H; § 1.44, m, 1H; 8
1,37, s, 3H; § 0.8, m, 3H; 5 0.83, m, 3H. ES_LCMS (m/e) 430.27

The following compounds were prepared using similar method.

Obs. Obs.
# Structure MW S Structure - MW
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Method N
8 NH, & HN- '.—.;:' H{)IN\ HN ":a
B O R © ” o
N1 N2 N3
5 (In the scheme, -Z-NH-S(0).R"® - Is equivalent to R' substituted by R*', or

R’ Subsltituted by alkyl-RZ, wherein R?! and RZ are -N(R"®)-C(0)-NHR'" and
R'® Is H, and wherein Z Is optionally substituted alkylene-arylene, alkylene-
arylene-alkylene, alkylene-heteroarylene, alkylene-heteroarylene-alkyiene,
alkylene-cycioalkylene, alkylene-cycloalkylene-alkylene, alkylene-
10  heterocycloalkylens, alkylene-heterocycloalkylene-alkylene, arylene,
* heteroarylene, cycloalkylene or heterocycloalkylene)

Method N, Step 1:
Compound N2 (R® = CHs, R* = CH;CH(CHa)e, Z = para-(CHz)CaH(CHz)-,
15 R = CHzCH(CHbs)z) was prepared from N1 (R® = CHg, R* = CHyCH(CHa)e, Z =
para-(CHz)CgHi(CHz)-) following the procedure described in Method K, Step 1.

Method N, Step 2:
Compound N3 (R® = CHs, R* = CHCH(CHa)e, Z = para-(CHz)CgH4(CHz)-,
20 R =CH.CH(CHa)2) was prepared from N2 (R® = CHs, R* = CH:CH(CHa)z, Z =

\
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para-(CHg)CsHa(CHz)-, R™® = CHaCH(CHa)z) following the procedure described In
Method A, Step 3. '

The following compounds were prepared using similar method.

# Structure MW Obs. ¢ Structure C aw Obe.
mie - mle
3 &bo
o [+]
NH 380 381 987 484 485
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Method O, Step 1:

A solution of indole-8-methanoal (400 mg, 2.72 mmol), teri-
butyldimethysilyl choride (816 mg, 5.41 mmol) and imidazole (740 mg, 10.8
mmol} in CHzCle was stirred at rt. overnight before the soivent was evaporated
and residue chromatographed using ethylacetate/hexane to give product O2.
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Method O, Step 2:

To a solution of 02 (200 mg, 0.77 mmol) in THF (10 mL.) at -78 °C was
added buty! iithium (1.2 eq). The solution was stimed at -78 °C for 5 min and
then warmed to rt. The reaction mixture was cooled to -78 °C and p-
toluenesulionyl chioride was added. The solution was warmed to rt and stirred
ovemight. The reaction was quenched with a saturated aqueous K,coa
solution, extracted with ethy! acetate and CHzCle. The crude materlal was
purified via flash chromatography using etirylacetate/hexane to afford 360 mg of
03.

Method O, Step 3: _

A solution butyl lithium (1.2 eq) was added to a solution of O3 (340 mg,
0.829 mmoi) In THF (20 mL). The reaction mixture was stirred for 15 min at -78
°C then sulfur dioxide was bubbled through the solution for 15 min. Hexane

(100 mL)-was added to the reaction mixture. The reaction mixture was

evaporated to afford O4 which was used in the next step without further
purification.

Method O, Step 4:.

To a solution of 04 (0.829 mmol) in CHeCle cooled to 0 °C was addad N-
chlorosuccinimide (220 mg, 1.66 mmol). After 2 h of stirring, the solution was
fitered through a Calite plug. The filtrate was concentmted to afford O5.

Method O, Step 5:

To a solution of O5 in anhydrous pyridine {3 mL) was added butyl amine
(100 uL). The reaction was agltated at rt for 4 d. The reaction mixture was
pariitioned between 1 N HC| and CHzCl>. The organic layer was separated and
washed with 1 N HCI (3x). The organic solution was dried over NagSQ,, filtered
and concentrated. The crude material was purifled via flash c'hromaiography
using ethylacetate/hexane to yield O8.

Method O, Step 6:
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To a solution of 06 (70 mg) in THF was added TBAF. The reaction was
stimed at 1t. before the reaction mixture was chromatographed using
ethylacetate/hexane to afforded 50 mg of O7 (85%).

Method O, Step 7:
To a solution of O7 (50 mg) in CHeClp (6 mL) was added thionyl chloﬂde
(1 mL) the reaction was stirred for 5 min and then evaporated to afford O8.

Method O, Step 8: _

To a solution of O8 in CHsOH (5 mL) was added sodium azide (50 mg).
The solution was stirred at rt ovemight and solvent evaporated. The residue
was chromatographed using ethylacetate/hexane to afforded 09 after
purffication.

" Method O, Step 9:

To a suspension of 09 (70 mg) in CHsOH was added 1 eq HCI (aq) and
palladium on carbon. The reaction mbdure was hydrogenaied at 1 atm for 20
min to yield 90 mg of crude product 010.

Method O, Step 10:

A solution of lithlum hydroxide (30 mg) In H.O was'added to a solution of
010 (40 mg) in CHsOH (3 mL). The reaction was stirred at rt for 2 h and an
additional portion of LIOH (40 mg) was added and solution was stimed for 2 more
hours. The solvent was evaporated and residue chromatographed using
ethylacetate/hexane to afforded O11.

A G EE e A R s E——— w
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Method P, Step 1: _ .

A 300 mL 'of THF solution of 100 g of P1 (R®=n-Pr) was added to a
suspension of 38 g of LAH in 2 L of anhydrous THF at 0 C. The reaction mixture
Is stirred at r.t. for 1h before 30 ml of H,0, 90 mi of 15% NaOH was added at 0

*C. The mixture was stired at r.t, for one hour before NazSO, (anh) was added, _

the-mixture was filtered, and the solution evaporated to give a product which was
dried under vacuo ovemight. This product was dissclved in 600 ml of DCM and
the solution was added Into a solutlon of oxaly! chloride (37.3 ml) and DMSO
(60.8 ml) in 1.4 L of DCM at -78 °C over 40 min before Dilsopropylethylamine
(299 ml) was added at-78 °C. The reaction wasallowed to reach -10 °C. The
reaction was quenched with 1 L H20 at -10 “C and the mixture was extracted
with DCM. After removal of solvent, P2 (R®=Pr, 106 g) was obtained. The
crude material was used for next step without purlfication.

Method P, Step 2:
, To a 1.5 L DCM solution of P2 (R®=Pr, 106 g) was added p-Boc-
aminomethylbenzylamine (1.1 eq) and sodium triacetexyborohydride (1.1 eq)
and the reaction was stirred at r.t. ovemight. The reaction was quenched with
H20 and content extracted with DCM. After removal of sclvents the residue was
chromatographed using a silica gel column eluted with 3% MeOH In DCM to give
42.5 g of P3 (R®=Pr).

Method P, Step 3:

A 10 ml MeOH solution of P3 (R®=Pr, 110 mg) was hydrogenated using
Pd/C (5%, 11 mg) at 1 atm of hydrogen to give product P4 (R*=Pr) after
removal of solvent and catalyst.
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Method P, Step 4:

To a 10 ml DCM solution of P4 at 0 °C {Res=Pr) was added triphosgens (
1.2 eq) and triethylamine i2.4 eq) and the solution was stirmed at 0 Cfor2h
before the reaction was extracted with DCM/H20. After removal of the solvent,

5 the residue was chromatographed using a silica gel column eluted with

EtOAc/Hexane to give a white solid which was treated with 2N HCI In dioxane for
2 h. After removal of the solvent, compound P5 (R*=Pr) as a white solld was
obtained {80 mg). )

10  The following compounds were synthesized using similar methods:

Method Q
15
Rt - ,,.H R®NH, R,E)_( ‘.,j;(}'":-'
HaN ey ﬂ@_( L]
,s,na (* n-n.t?"" 12 m ""{ Ay 20
a1 Qs a2 ' @
(Boc)0
DIEA
CHiCl

n'-H” e »H” -
1,: 012 H, " N ped2.
PS-EDG T\H: n=0,1,2

]"m T ¥

’”"’V%;

n=o,1 2

A\



10

15

30

WO 2006065277 PCT/US2005/020446

-126-

Method Q, Step 1

At room temperature, Q1 (R°=Me; R*=iBu) (1.00 g) and @8 (n=1, p=2,
m=1) (1 .;'!4 ) in dichloromethane (30 mL) were stirred for 42 h. This mixture was
concentrated /n vacuo to give an amber oil which was purified on a column of
sliica get (200 mL) eluted with ethylacetate/hexane to give Q2 (n=1, p=2 m=1,
R*=Me; R*= iBu), a colorless ofl (1.59 g).

Method Q, Step 2

Compound Q3 (n=1, p=2, m=1, R%=H, R®=Me; H'-. iBu) was prepared
from Q2 (n=1, p=2, m=1, R°=Me; R‘- iBu) using method simllar to method A
step 3.

Method Q, Step 3
" Compound Q3 (n=1, p=2, m=1, R%=H, R*=Me; R*= IBu) (1.37 g) in
anhydrous dichloromathane (25 mL) was treated with di-tert-butyl dicarbonate
(0.68 g, 1.1 equiv.) and diisopropylethylamine (0.668 mL, 1.1.equiv.). The
resulting solution was stirred at room temperature for 20 h before it was diluted
with dichioromethane and washed with 1N hydrochloric acid. The dried
dichloromethane solution was concentrated in vacuo to give a coloriess film
(1.32 g) which was purified on a column of silica gel (125 mL) and eluted with
hexane : ethyl acetate to give compound Q4 (n=1, p=2, m=1, R*=H, R*~Me; R*'=
I-Bu ) as a white foam (0.74 g).
Method Q, Step 4
--Compound Q4-(n=1, p=2, m=1, R*=H, R°=Me; R*= 'Bu) (0.540 g) in
absoiute EtOH (20 mL) was hydrogenated with 10% Pd/C (0.400 g) at 1atm for 2
h. The reaction mixture was filtered and the filtrate was concentrated in vacuo to
give @5 (n=1, p=2, m=1, R*=H, R°=Me; R*='Bu) as a coloriess oil (0.35 g).

Method Q, Step 5

Compound Q5 (p=1, p=2, m=1, R®*=H, R*=Me; R*= IBu) (0.012 g) and
HOBt (0.005 g) dissolved in acetonitrile (0.8 mL) and tetrahydrofurén (0.25 mL)
was treated with EDC resin (0.080 g, 3 eq., 1.53 mmoVl/g) In a microtiter plate

%



WO 2006/065277 PCT/US2005/020446

-127 -

well followed by addttion of a 1M dichloroethane solution of R'5-COOH (40uL,
1.25 eq.). After the well was capped and shaken for 18 h, the mixture was
filtered and the resin washed with acetonitrile (0.5 mL). The combined solution
was treated with Trisamine resin (0.050 g, 8 eq., 4.23 mmol/g)-and Isocyanate

5 resin (0.067 g, 3 eq., 1.53 mmoVg) for 18 h before the solution was fitered and
the solvent was removed in vacuo 1o give.Q6 (n=1, p=2, m=1, R®=H, R’=Me; R*=
'Bu, R™ = Me).

Method Q, Step 6.

10 A dichloromethane solution (1.0 mL) of Q6 (n=1, p=2, m=1, R®=H,
R*-Me; R'= By, R = Me) was mixed with trifluoroacetic acid (1.0 mL) and the
solution was shaken for 2 h before it was concentrated. Dl-athyl ether (0.5 mL) -
was added and then concentrated in vacuo to glve a residue, which was was '
purifled on a Prep LCMS untt to give Q7 (=1, p=2, m=1, R2=H, Rs=Me; R=Bu,

15  Rys =Me). NMR (CDCl): 5 8.38, br, 2H; 54.58, m, 1H; 53.79, m, 1H; § 3.57, m,
2H; 52.99, m, 1H; §2.48, m; 1H; 52.04,8,3H;51.95, m, 1H; 8§ 1.5-1.8, m,5H; §
1.5, 8, 3H; 1.25, m, 2H; 5 0.95, m, 3H; § 0.85, m, 3H. ES_LCMS (mle_) 300.17.

The following compounds were prepared using similar methods:
20

Obe. Obe.
# Structure MW . L ‘Structure MW
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Method R, Step 1,

A solution of R (n=1, p=2, m=1, R>=H, R*=Me; R*= 'Bu) (0.010 g) in
acetonitrile (0.85 mL) and dichloroethane (0.15 ml_.) was put into a microtiter
plate well followed by addition of 0.12 ml of 0.5M phenylisocyanate solution In
dlchloroe.lthane. The well was sealed and the plate shaken for 20 h before the
mixture was filtered and the solid weshed with acstonitrile (0.5ml). The
combined solution was treated with Trisamine resin (0.050 g, 6.eq., 4.23
mmol/g) and Isocyanate resin (0.087 g, 3 eq., 1.53 mmol/g) and the mbdure was
shaken for 18 h. The mixture was filtered and the solution was evaporated to
give R2 (n=1, p=2, m=1, R%=H, R*-Me; R*='Bu and R"=Ph).

Method R, Step 2.
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Procedure simllar fo Method Q, step B8 was used for the transformation of

R2 (n=1, p=2, m=1, R?=H, R*=Me; R*= 'Bu and R"®=Ph) to R3 (n=1, p=2, m=1,
R2=H, R®=Me; R*= 'Bu and R"®=Ph). -

The following compounds were prepared using similar methods;

Obs. Obs.
# Structure MW # Structure MW
mle mie
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Method S, Step 1.

A solution of 81 (n=1, p=2, m=1, R°*=H, R*=Me; R*= IBu) (0.010 g) in
acetonlitrile (0.85 mL) and dichlorosthane (0.15 mL) was put Into a microtiter
plate followed by addition of DIPEA-MP resin (0.030 g, 4 eq) and phenylsulfonyl

10  chloride in dioxane (1M, 45 uL, 0.045 mmol. The well was capped and shaken
for 18 h before it was filtered and residue washed with acetonitrile (0.5 mL). The
combined solution was treated with Trisamine resin (0.040 g,'8 eq., 4.23
mmol/g) and Isocyanate resin (0.060 g, 3 equiv., 1.53 mmol/g) and shaken for
18 h before the mixture was filtered and tha solvent removed 1o glvo $2 (n=1,

15 p=2, m=1, R%H, R°=Me; R'= iBu and R"*=Ph).

Method S, Step 2.
Procedure similar to Method Q, step 8 was used for the transformation of
S2 to 83 (n=1, p=2, m=1, R%=H, R®=Me; R*='Bu and R"®=Ph).
20 The following compounds were prepared using similar methods:
Obe. Obs,

$ Structure MW [ ] Structure Mw
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Method T, Step 1.

To a microtiter plate welil contalning 1 ml solution of T1 (n=1, p=2, m=1,
R%=H, R*=Me; R*= IBu) in DCM (0.010 g) and R'*C(O)R"® (5 equlv, R"=H,
R'=Ph) wias added Sodium cyanoborohydride In dichloroethane (14.3 mg / mL,"
2 equiv.). The well was capped and shaksn for 20h betore MP-TsOH Resin
(100 mg, 1.29 mmol/g) was added to the well followed by additional MP-TeOH
resin (S0 mg) after 2 h. After the mixture was shaken for another 1 h, the mixture
was filtered and the resin washed with dichloroethane (1 mL) (3 X), then MeOH
(1 mL) (2 X).The resin waa treated with 7N ammonia In MeOH (1 mL) for 30 min
(2X) followed by filtration and evaporation of solvent to give T2 (n=1, p=2, ms=1,
R®=H, R*=Me; R*= 'Bu and R'®*=Ph and R"°=H).

Method T, Step 2.
Procedure similar to Method Q, step 6 was used for the transformation of
T2 (n=1, p=2, m=1, R*=H, R*=Me; R*= IBu and R"=Ph and R'*=H) to T3 {n=1,
p=2, m=1, R%=H, R*=Me; R*= 'Bu and R"=Ph and R'*=H). '
The following compounds were prepared using similar methods:
Oba, Obs.

# Structure Mw # Structure MW
m/e m/e
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Alternatively, similar synthetlc method can ba used for the generation of other types
of compounds. l.e. '

N : _
At RUB(OR), PdidppnCt, )\ A
pr. TN N Toluene, H,0 - n"
Re o
5 n
| us

In a microwave vial was charged U1 (R®= H; R%= i-Bu, R* = Me) (0.025 g)
in toluene (4 mL.), potassium carbonate (0.035 g), Pd(dppf)Cl (0.020 g). water
10 (0.02mL) and R*'B(OH)2 (R*' = m-Methoxyphenyl) (3 eq.) wers placed. The vial
was placed in a microwave for 10 min. at 150°C. The reaction mixture was
diluted with dichloromethane and extracted with 2.6N NaOH. The dried (MgSO«)
dichioromethane solution was concentrated in vacuo to give a brown residue”
which was purified via a RP Prep LCMS system to give product U2 (R:="H; R’=
15  'Bu: R* = Me; R*'= m-methoxyphenyl). ‘
The following compounc}s were prepared using similar methods:
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Meathod V, Step 1:
Compound V1 (R® = R* = Me) (14.76mmole), EDC! (14.76mmola), HOAt
(14.76mmole), and DIEA (14.78mmole) were mixed with 36 ml DCM. This



10

15

20

WO 2006065277 PCT/US2008/0204:46

-190-

mixture was stirred at RT for 15min before 3-chlorobenzylamine was added.
After the reaction solution was stirred at RT ovemnight, It was washed with
sodium carbonate (3X), water, 1N HCI {4 X), and aq sodium bicarbonate and
dried over anhydrous sodlum sulfate. The solvent was evaporated and the
resldue was purified on flash column to give the amide product V2 (R' = 3-
chiorobenzyl; R® = R* = Me).

Method V, step 2

Compound V2 (R = 3-chlorobenzy!; R® = R* = Me) (8.33mmole) was
dissolved in 35 ml anhydrous DCM, and cooled to 0-5°C. Thlophosgiane
(9.16mmole) in 10ml DCM was added dropwise under Ng followed by addition of
DIEA (11.96mmole). The solution was stirred in ice bath for 0.5 h before the
reaction mixture was washed with saturated sodlum bicarbonate (3 X), brine,
and dried over anhydrous sodlum sulfate. The solvent was evaporated and
residue purified on flash column using ethylacetate/hexane to give the
thiohydantoin V3 (R' = 3-chiorobenzyl; R* = R* = Ma).

Method V, step 3:

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

The following compounds were prepared using simliar method.

Obs. . Oba.

# Structure MW # Structure NW

=N

1417 NH 251 252 1420 ”‘f 307 308
oj("” S’fxm
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Compound W1 obtained using method A (n=1, FI’=m-CI-Bn. R’=Me) was
hydrolyzed to W2 (n=1, R*=m-Cl-Bn, Fl’_=Me) using two equivalent of LIOH In

MeOH.
The followlng oompounds were synthesized In s:mllar fashlon:
: Structure w P, Structure w
mle min
1423 NH 205 296 1428 WL\» 411 412
H
O
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Method X

: N'ZFHI - A "’FE |-|"l ‘Hzl“'Eh-H" Hnj[mﬂil{ﬂ‘n“
,.ﬁﬁh e L

(In the scheme, -Z-NH-C(0)-N(R'®(R'"} - Is equivaient to R' substituted
by R*', or R! Subsitituted by alkyl-RZ, wherein R*! and R* are -NH-C{0)-
N(R'®)(R") and R" Is H, and whereln Z Is optionally substituted alkylene-
arylene, alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-
heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylens,
heteroarylene, cycloalkylene or heterocycloalkylene)
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Method X, Step1:
To'a mixture of the amine X1 obtained ueing method L (R® = Me; R*="-
Bu; Z = pare-(CHg)CasH4(CHz)-) (10 mg) in DCM and sat. NaHCOs (1:1 by
5 wvolume) was added triphosgene (0.33 eq) at r.t. The solution was stirred
vigorously for 40 minutes befofe the organic Iayor was separated and dried over
anhydrous Naz50,. The organic solution was avaporated to give compound X2
" (R® = Me; R* = -Bu; Z = para-(CHz)CeHa(CHz)-).

10 * Mathod X, Step2:
Compound X3 (R™® = H; R'® = = cyclopropylmethyl; Fl’ =Me; R'=Bu; 2=
para~{CHg)CsH4(CHs)-) was prepared from X2 (R® = Me; R*= -Bu; Z = para-
(CHg)Q.H4(CHg)- ) using method similar to method M, step 1.

15 Method X, Step3:
Compound X4 (R'"® = H; R'” = cyclopropyimaethyl; R® = H; R® = Me; R*=
Bu; Z= para-(CHz)CoH«(CHz)- ) was prepared from X3 (R™ = H; R" =
cyclopropylimethyl; R® = H; R® = Me; R* = 'Bu; Z = para-(CHg)CgHa(CHy)- ) using
method similar to method A Step 3. NMR (CDsOD): § 7.25, 8, 4H; § 4.8, m, 2H;
20 54.25,s, 2H; 52.9, m, 2H; § 1.68, m, 2H; § 1.44, m, 1H; & 1.36, 8, 3H; § 0.9, m,
1H; 50,82, m, 3H; § 0.66, m, 3H; 3 0.4, m, 2H; §0.12, m, 2H., ESJ.CMS(mIe)

386.1.
The following compounds were prepared using a similar method.

Obe. Oba.
8 Structure MW & Structure Nw
mle mie
; o
1428 385 388 1443 518 6519

X
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=L
(inthescheme, Z © -is equivalent to R* substituted by R*', or R'

Substtituted by alkyl-R=, whereln R*' and R are -N(R"-C(O)-N(R'®)}(R"") and
R'® and R"® form a ring as defined above, and whersin Z Is optionally substituted
alkylene-arylene, alkylene—ﬁrylene—a!kylena, alkylene-heteroarylene, alkylene-
heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkyiens,
alkylene-heterocycloalkylens, alkylene-heterccycloalkylene-alkylens, arylene,

heteroarylene, cycloalkylene ar heterocycloalkylene)

Method Y, Step 1:

The reaction mbxure of compound Y1 obtained from Method L (R® = Mo.
R* = I-Bu; Z = para-{CHg)CeH4(CHz)-) (0.1639mmole), Y2 (R* = H; R® = Pr)
(0.1967mmole), PS-EDC resin (0.4917mmole) and HOBT (0.2458mmole) In 3.5
ml of mixture of THF, MeCN and DMF (1:1:0.3) was shaken ovemnight at RT
before 6 eq of PS-trisamine rasin 3 eq of PS-isocyanate resin were added. After
6hrs the reaction mixture was filtered and the resin was washed with THF, DCM
and MeOH. The.combined filirate was evaporated and the crude was treated
with 40% TFA in DCM for 40 min before the solvent was evaporated and residue
purified on RP HPLC system to give product Y3 (R® = Me, A*= i-Bu; Z = pare-
(CHe)CeHy(CHo)-, R™ = H; R™ = Pr).

Method Y, Step 2:

The reaction solution of Y3 (R® = Me; R* = I-Bu; Z = para-(CHz)CsH4(CHz)-
, R® = H; R® = Pr) (0.030mmole), carbonyl diimidazole (0.032mmole), and DIEA
(0.09rmmaoale) In 0.5 ml DCM was shaken overweekend at RT. The crude was
then purifled on reverse column 1o give the thiohydantoin product which was
converted Into Y4 (R® = H; R® = Me; R* = 'Bu; Z = para-(CHg)CgH4«(CHz)-, R= =
H; R® =Pr). '

VS
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The following compounds were prepared using similar method.

’ Structure Mo Obe Structure w O
. W_me o i
A
o
o
o'aNTHNH
Method Z
“1 .zl.“Ha ?;,Qrg =r'..n1ﬂ l H:‘z“;"“ inﬁg H"nu
caghpls
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(In the scheme, -Z-NH-C(0)-N(R'"®)(R"") - Is equivalent to R’ substituted
by R*', or R Subsitituted by alkyl-R%, wherein R*' and R™ are N(H“)—C(O)-
N(H")(R") and R'® i H, and wherein Z is optionally substitutsd alkylene-
arylene, alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-
heteroarylene-alkyléﬁe. -alkylene~cycloalkylene, alkﬁlene—cycloalkylene—alkylone.
alkylene-heterocycloalkylane, alkylene-heterocycloalkylene-alkylens, arylens, -
heteroarylene, cycloalkylene or heterocycioalkylene)

" Method Z, Step 1:

To the solution of the Phoxime™ resin (1.23 mmol/g) in DCM was added
the amine 21 obtalned from method-L (R® = Me; R* = 'Bu; Z = pare- _
(CH2)CeH(CHa)-) (2 ©q). The mixture was shaken overnight before the resin was
filtered and washed with DCM, MeOH, THF (3 cycles), then DCM (x2), drled In
vacuum fo get resin Z2 (R®=Me; R*="Bu; Z= para-(CHz)CgHa(CHoz)-).

Method Z, Step 2:

To the resin Z2 (R* = Me; R*='Bu; Z = para-(CHg)C.H4(CHg)-) swelled In
DCM, in toluene was added N-methylbenzylamine (4 eq). The mbdure was
heated at 80-80°C ovemight before MP-TSOH resin (1.3 mmol/g, 12 eq) was
added. The mixture was shaken for 1.5 hours, the solution was filtered and the
resin washed with DCM and MeOH. The combined organic solution was
concentrated in vacuo to get Z3 (R® = Me; R* = 'Bu; Z = para-(CHz)CaH4(CHa)-;
R"™ = Me; R' = Bn).

Method Z, Step 3: . _
Compound Z4 (R® = Me; R* = 'Bu; Z = para-(CHz)CaHs{CHz)-; R"® = Me;
R' = Bn) was generated from 23 (R* = Me; R* = 'Bu; Z = para-(CHa)CaHy(CHg)-;
R'® = Me; R' = Bn) using method similar to Method A step 3.
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The following compounds were prepared using similar method.

8 Structure Mw Obs. # " Structure NW Obs.
) m/e . mle
1480 . . 457 458 1474 531 532

; [{"ﬁ
N *

489 470 1475 533 534

.nipr’_"‘.' ‘}rp_

1482 471 472 1478 533 554
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8,11-Dichloro-6,11-dihydro-5H-banzo[5,6]cyclohepta[ 1,2-b]pyridine (AA2)
(18 mg) was reacted with AA1, obtalned from method Q, and '
diisopropylethylamine (14 uL) in acetonitrile (2.5 mL). The resulting mixture was
heated at 85 °C for 18 h. The reaction mixture was placed on a preparative silica
gel plate and eluted with hexane : ethyl acetate 3:1 o give the desired product '
which was treated with 40% TFA. Evaporation of the solvent followed by
purtfication afforded compound AA3.

The following compourkds were prepared by similar methods:

Oba. ) Obs
# Structure MW # Structure - MW
mfe ] mie

,.,,S%%f e SO

Method AB
nu\lrn'r :i(n)-(q-)- tBl::SONH. R® R7 sty Re ).fi
0 2 CHyCOSCHy, LDA, 12N . N-Hoo: SCN’ OCH,
ABt 3. HCl, MeOH
Rt R

RINH;, "\(! tBUOOH, NH,OH, MeOH (E'I:FNH
— > NH > '

NH
DIEA,CHCN <, -

AB4 - AB5
Method AB, Step 1:
To a solution of (R)-~(+)-2-methyl-2-propane sulfinamide (1.0 g, 8.3 mmol,
1 eq) and AB1 (R®=Ph, R’=n-Bu) (3 mL, 9.1 mmol, 1.1eq) in anhydrous THF

225
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(30 mL) at room temperature was added TI{OEt), (7 mL, 17 mmol, 2 eq). The
mixture was heated at 70 °C for 24 h. After cooling to room temperature, the
mixture was poured into 30 mL of brine under vigourous etirring. The resulting
suspension was filtered through a pad of Celite and the solld was washed with
EtOAc (2 x 20 mL). The filtrate was washed with brine (30 mL), dried (NazSOy4),
and concentrated in vacuo. The residue was chromatographed on sflica by
eluting with hexane/EteO (5:1) ta give 1.9 g (85%) of (R)-2-methyl-N-(1-

. phenylpentylidens)propane-2-sulfinamide. 'THNMR (CDCls, 300 MHz): § 7.91 (m,

2H), 7.62-7.37 (m, 3H), 3.27 (m, 1H), 3.15 (m, 1H), 1.73-1.81 (m, 2H), 1.47-1.38
(m, 2H), 1.31 (8, SH), 0.95 (m, 3H). MS(ESI): MH* = 285.9. HPLC 15 =7.24, 7.58
min (E/Z = 5.5:1).

" To a solution of methyl acetate (0.8 mL, 6.9 mmol, 2 eq) in THF (5 mL),
LDA (2M in heptane/THF, 3.4 mL, 6.9 mmol, 2 eq) was added dropwise via a

syringe at -78 °C. After stiming at -78 °C for 30 min, a solution of CITi(OFPr)a (1.8

mL, 7.8 mmol, 2.2 ad) in THF (5 mL) was added dropwise. After stirring for
another 30 min, a solution of (R)-2-methyl-N-(1-phenylpentylidene)propane-2-
sulfinamide (0.9 g, 3.4 mmol, 1 eq) in THF (2 mi.) was added dropwise via a
syringe. The mixture was stirred at -78 °C for 8 h and TLC showed no starting
material left. A saturated aqueous solution of NHCI (10 eq) was added and the
suspension was warmed to room iemperature. The mixture was difuted with HzO
(50 mL) and stirred for 10 min. The mixture was then partitioned between H20
(50 mL) and EtOAc (50 mL). The organic layer was separated and the aqueous
layer was extracted with EtOAc (3 x 50 mL). The combined organic layers were
washed with brine, dried (MgSO,) and concentrated to give 1.1 g of a brown oll.
Chromatography on sllica gel using 50% EtOAc/hexanes as eluent gave 0.8 g
(76%) of methyl 3-((R)-2-methyipropan-2-yisulfinamido)-3-phenytheptanoate as
a yellow oil. ‘HNMR (CDCls, 300 MHz): 57.156-7.07 (m, 5H), 3.35 (s, 1H), 3.19
(dd, J=16, 5.8Hz, 1H), 3.01 (dd, J=15.8, 5.5Hz, 1H), 2.07 (m, 2H), 1.71 (m, 2H),
1.35-1.26 (m,4H), 1.17 (s, 8H), 0.89 (m, 3H). MS(ESI): MH" = 339.9. HPLC tg=
7.50, 7.8 min (E/Z = 1.5:1)

To a eolution of methyl 3-((R)-2-methylpropan-2-yisulfinamido)-3-
phenylheptancate (0.4 g, 1.9 mmol) in 12 mL of MeOH was added 16 mL of 4N
HCVdioxane. After stirring for 30 min, the volatiles were removed In vacuo. The

g
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residue was re-dissolved In MeOH (6 mL), stirred for 5 min, and evaporated
again to afford 0.30 g (97%) of AB2 (R°<Ph, R’= n-Bu) as a yellow solid.
"HNMR (CDCls, 300 MHz2): 59.01 (br s, 2H), 7.37-7.12 (m, 5H), 3.64 (m, 1H),
;&54 (s, 3H), 3.31 (m, 1H), 2.09 (m, 2H), 1.8 (m, 2H), 1.1 (m,4H), 1.07 (s, 9H),
0.7 (m, 3H). MS(ESI): MH* = 235.9. HPLC 15 = 4.72 min.

Method AB, Step 2:

Treatment of compound AB2 (R®=Ph, R'=n-butyl) with thiophosgene in
CHxCl. in the presence of aqueous NaHCO; at 0 °C generates Isothiocyanate
AB3 (R’=Ph, R’=n-butyl) which was converted into final product using method
similar to Method A Step 2 and Method A Stap 3 to give product AB5 (R°<Ph,
R’=n-butyl, R'=Me). "HNMR (CDCl, 300 MHz): 5 10.4 (br 8, 1H), 7.25-7.11 (m,
5H), 3.23 (dd, J = 16, 5.6 Hz, 1H), 3.03{s, 3H), 2.8 (dd, J = 15.8, 5.5 Hz, 1H),
2.49 (s, 1H), 1.78 (m, 2H), 1.1-1.0 (m, 4H), 0.99 (m, 3H). MS(ESI): MH* = 260.2.
HPLC tg = 5.09 min. '

The following compounds were synthesized using similar methods:

, Obe. Obs
# Structure MW . # - Structure .- MW
: - I I n .

- --—19——-/—[}——--9— 239240195 ~" TGS T M8 a4

725
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193 199 205 298
a
o
194 349 350 200 205 208
Method AC
R! NH
1 S
RV ot +A'NHOH + NN ——~ NH
AC1 - AC2
AC3

The synthesls was adapted from a procedure by Hull, R. et al, J. Chem.
Soc. 1963, 6028-6033. Thus, 1o a solution of. AC2 (R'=Benzyl) (0.72 g, 5.9
mmol) In AC1 (R*=Me, R’=Me) (1.4 mL) was added a 50% aqueous solution of
cyanamide (0.31 mL, 8.0 mmol). The reaction was heated with stirring at reflux
(~40 °C) for 0.5 h, then cooled to 25 °C and etirred for an additional 16 h. The
volatiles were removed in vattio antd the residue was partitioned betwgen ether
and He0. The organic layer was dried over NasSO,, flltered and the volatiles
were removed /n vacuo. The residue was purified by column chromatography
using 5-10% CHsOH/CHClL as eluent followed by reverse phase preparative
HPLC to give 0.15 g (8.0%) of AC3 (R'=benzyl, R*=Me and R®<Ma) as a white
solid. 'H NMR (CHsOH, 300 MHz): §7.95-7.33 (m, 5H), 4.71 (s, 2H), 1.486 (s,
6H); *C NMR (CDCls, 75 MHz) § 157.8, 135.8, 129.1, 128.5, 127.9, 104.2, 59.6,
28.8. MS (ESI) m/e 208.1 (M+H)*.
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# Structure MW Obs. m/e

Method AD

NHa NCS 1. NBS,CCl, hv \,u—(s : \,N—(/NH '
n"Ln' o n""n‘ 2 CHaNHOH, :x"“ )("H
| . BN, THF -

AD1 AD2 AD3 AD4

Method AD, Step 1:
AD2 (R°=Ph, R*='Butyl) was prepared from AD1 using method
similar to Method AB, step 2.

Method AD, Step 2:

The synthesls was adapted from a procedure by Husssin, A. Q. et &/,
Chem. Ber. 1979, 112, 1948-1955. Thus, to a mbdure of AD2 (R*<Ph, R‘=tert-
Butyl) (0.56 g, 2.7 mmol) and bolling chips In CCl, (25 mL) was added N-
bromosuccinimide (0.49 g, 2.7 mmol). The mixture was irradiated with a 200 watt

‘light source for 1 h. The reaction was cooled, the solid filtered off and the

—— -.——nlatlios wera_ramowved Jn vacuo. .Chromatography on sllica gel by eluting with

20

25

5% EtOAc/hexane gave 0.57 g (73%) of 1-(1-bromo-1-sothlocyanato-2,2-
dimethylpropyl)benzene as & beige powder. 'H NMR (CDCls, 300 MHz): § 7.63-
7.61 (m, 2H), 7.37-7.26 (m, 3H), 1.17 (s, BH); 3¢ NMR (CDCls, 75 MH2): §
139.1, 120.0, 128.9, 128.8, 127.5, 91.2, 45.6, 26.8. MS (ESI) m/e 284.9 (M+H)"*.

To a solution of 1-(1-bromo-1-iaothiocyanato-2,2-dimethylpropyl)benzene
(0.13 g, 0.47 mmol) and the hydrochloride galt of N-methylhydroxylamine (0.047
g, 0.67 mmol) in THF (3 mL) was added triethylamine (0.18 mL, 1.32 mmol). The
mixture was stirred at 25 °C for 16 h, filttered and the volatiles were removed in
vacuo. The residue was purifled by column chromatography using
CH;OH/CH:CIz as eluent to give 0.050 g (42%) of AD3 (R*=Ph, R*=tert-Butyl) as
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a glassy solid. 'H NMR (CDCls,- 300 MHz): § 7.35-7.26 (m, &H), 3.98 (s, 3H), 1.0
(s, 9H); MS (ESI) m/e251.1 (M+H)*.

Method AD, Step 3:

To a solutlon of AD3 (R°=Ph, R*=tert-Butyl) (0.085 g, 0.26 mmol) In
CHsOH (5 mL) at 0 °C was added a solution of aqueous ammonia (2 mL)
followed by a 70% aqueous solution of +butylhydroperoxide (2 mL). The reaction
was aillowed to wam to 25 °C and stirred for 16 h, The volatiles were removed
and the residue was purified by reverse phase HPLC to give 2.0 mg (2.2%) of
AD4 (R’<Ph, R*=tert-Butyl) as a colorless oil. 'H NMR (CDCl, 300 MHz) & 7.47-
7.43 (m, 2H), 7.39-7.35 (m, 3H), 3.23 (8, 3H), 1.0 (8, SH); MS (ES) m/é 234.2
(M+H)*.

The following compounds were syntheslzed using similar methods: -

Oba, Obs.
m/e m/a

# Structure MW
HN .
—N H _
202 213 214 204 d* 308 310

8 Structure MW

Method AE
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Rl I Ho RL e
H <~1AOH/MHBFs !
R RS 2}“’ [ o
AES AES

Method AE, Step 1:
) TBDMS-C! (5.3g, 35.19mmole) and Imidazole {2.4g, 35.19mmole) were.
5 added to a suspension of H2 (R'=Me, R®=cyciohexylmethyl) (8.2g, 31.99mmole)

in 220 ml DCM. The reaction mbdure was stimed at room temperature overnight._

The reaction mixture was filtered, and the filtrate was diluted with 1200ml EtOAc.
The organic phase was washed with saturated NaHCO3; 3X and brine 3X, and

dried over anhydrous NagSOj4 to give 12g of AE2 (R'=Me, R*=cyciohexylmethyl),

10  which was used for next step without further purification.

Method AE, Step 2:
AE2 (R'=Me, R*=cyclohexylmethyl; 12 grams crude) was converted to -

Iminohydantoin using condltions similar to Method A Step 3, which was
15  subsequently treated with 75% TFA in DCM at room temperature for 24 hrs. The
solvent was evaporated in vacuo to give 13.6g of a product that was reacted with
- . ——Boc anhydride.to.give.5.8g-AE3.(R'=Me, B2=cyclohexyimethyi)-after column
purification.

20 Method AE, Step 3:
AE4 (R'=Me, R®=cyclohexylmethyl )(8.2 g) was obtained from AE3 (5.8g)

according to the step 4 of the method H.

Method AE, Step 4:
25 To a solution of AE4 (R'=Me, R’=cyclohexyimethyl ) ( (3.95 g, 8.38 mmol)

in anhydrous THF (98 mL) was added dilsopropylethylamine (7 mL, 40 mmol).



10

15

WO 2006/065277 PCT/US2005/M20446
-215 - . Zq-)-\

The reaction was stirred under N3 (gas) at room temperature. After 5.5h, the
reaction was concentrated and the crude material was purified via flash
chromatography eluting with a gradient of 0 to 75% ethyl acetate in hexane to
afford AE5 (R'=Me, R®=cyclohexyimethyl) (2.48 g, 92%).

Method AE, Step 4:
To a solution of R'°OH (R"=cyclobutyl) (10 w) and HBF, (1 equiv) In

anhydrous methylene chloride (0.5 mL) was added a solution of AE5 (R'=Me, -
H’=cyclohexylmathyl) (20 mg; 0.062 mmol) in methylene chloride (0.5 mL). The
reaction was agltated ovemnight at rt. Trifluoroacetic acid (1 mL) was added to
the reaction mixture and the solution was agitated for 1 h at . The reaction was
concentrated and the crude materfal was purified via reverse phase preparative
HPLC/MS eluting with a 7 min gradient of 5 to 95% CHsCN in H2O with 0.1%
formic acid to afford AES (R'=Me, R°=cyclohexylmethyl, R'® = cyclobutyi).

The following compounds were synthesized using simllar method:

Obas. " Obs.
# Stiucture MW # Structure MW
/e , mw/e

|
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Method AF
' ' H
AL ’{lﬂne : Rl i‘
ajﬁa:l 1) ArOHABoOK dJ*AH
THE :
R & 2) S0%TRADCM R? O-p18
AB4 AF4

To a solution of tBuOK (8.5mg, 0.0848mmole) In 0.5ml anhydrous THF
.was added ArOH (Ar=m-Chlorophenyl)(13l, 0.1273mmole) in 0.5ml anhydrous
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THF foliowed by addition of AE4 (R'=Me, R®=cyclohexyimethyl) (20mg,
0.0424mmole) in 0.5ml anhydrous THF. The reaction mixture was stimed at
room temperature for 2 days before It was diluted with 1ml MeCN, treated with
100mg MP-TsOH resin and 100mg Amberlyst A26 resin. The resin was
5  removed by filtration and the filtrate was evaporated down to give.a product that

was treated with 50% TFA for 1 hr. After evaporation of TFA in vacuo, the
residue was dissolved in 2ml MeCN, and treated with 100mg MP-TsOH resin.
The resin was washed thoroughly with THF, MeCN and MeOH, and then treated
with 2M NH; In MeoH to give AF2 (R'=Me, R®=cyciohexyimethyl and R**=3-

10  chiorophenyl). ' '

The following compounds were synthesized using similar method:

Obs. -,
# Structure MW mie ¥ Structure . Mw

38

g 2 OC,.? se 37 e O 0'8 365 966

EH ;
- H TN NH ;
o - 0O
o] (o)
247 316 317 310 3685 388

248 o e N7 M 306 387
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Method AG
Y LN R
N\ _B.H/NaH " WH  sexTRADCM N N
R? - L R? P
5 AE4 AG1 AG2

Method AG, Step 1:

R®'-H (R*' =PhS-) (3321, 0.318mmole) was treatad with NaH (10. 2mg.
80% In mineral olf) in 0.5ml anhydrous THF. A solution of AE4 (R'=Me,
R°=Cyclohexylmethyl) (20mg, 0.0424mmol) in 0.5ml anhydrous THF was added.

10  The reaction mbdure was stirmed at room temperature ovemight before It was

partitioned between ether and saturated NaHCO, water solution. The aqueous
phase was extracted with ether 2 fimes. The combined organic phase was
washed with brine 2 times, and dried over anhydrous NaSO,. The crude was
purified on flash column with EtOAc / hexane to give 9 mg of AG1 (R*'=PhS-,

15  R'=Me, R?=cyclohexyimethyl) (49.2 % yleld).
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Method AG, Step 2:
AG1 (R¥'=PhS-, R'=Me, R°=cycichexyimethyl) was treated with 50% TFA
according to the Step 8 of the method H to give AG2 (R*'=PhS-, R'=Me,
5 R’=cyclohexyimethyl). - .
The following'compounda were synthesized using similar method: -

Oba. Obs.

# Structure MW e # suur.:lurn . IIW. mie
Ty, . oy s
;2 © O'O 356 916 g4 C 337 338
Y
0
;s © 331 332
Method AH
10 on )
~g Ha Ph 1) RBr/KH ~
aj\fm’ . ™ \‘g 18-Crown-6 NH, HCI
) - DCM s 2) INHQ1 Ll ™
AH1 AH2 AH3
Method AH, Step 1:

Benzophenone Imnine (3.27g, 18.04mmole) was added to a suspension of
15  AH1 (R’=cyclohexyimethyi) (4g, 18.04mmole) in 65ml DCM. The reaction
mixture was stirmed at room temperature ovemight under N2 before the sollkd was
fitered, and the solvent was evaporated. The residue was dissolved in 100 mi
ether, washed with water 2X and drled over anhydrous MgSO,. The crude was

Se
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15
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purified on flash column to give 5.08 g (80.57% yield) of AH2
(R’=cyclohexylmethyi).

Method AH, Step 2: .

A solution of AH2 (R®=cyciohexylmethyl) (1g, 2.88mmole) in 12 ml
anhydrous THF was added to a suspension of 18-crown-6 (0.76g, 2.86mmole)
and 30% KH In mineral oll (1.18g, 8.586mmole) In 4ml anhydrous THF under N2.
The mixture was cooled In Ice-bath and R*Br (R*=3-pyridyimethyl, as a
hydrobromide salt) was then added. The reaction mixture was stirred in ice-bath
for 30min and at room temperature for 2 more hrs before the reaction was '
quenched with 2mi of HOAG/THF/H,O (0.25:0.75:1). The mixture was diluted
with 40ml EtOAc/H:O (1:1). The agueous phase was exiracted with EXOAC 3 .
times. The combined organic phase was washed with brine 3 times and dried
over anhydrous MgS04. The crude was purified on flash column to give 0.44g
(35.14% yield) of product which was treated with1N HCI (2.2ml, 2.22mmole) In
3ml ether in ice-bath followed by stirred at r.t. overnight. The aqueous phase
was evaporated and purified on C-18 reverse phase column to give 0.22g (66%
yield) of AH3 (R*=3-pyridyimethyl; R?=cyclohexylmethyl).

Method Al

Al . AR

To a solution of compound Al1 (R'=Me, R*=n-Bu) (34mg, 0.105mmol) in
methanol (1ml) was added 10% Pd/C (5mg). The mixture was kept under an Hz
balloon for 1 hr.-After filtration of the catalyst, the filtrate was concentrated to get
crude product, This residue was purified by RP HPLC tp get compound Al2
(R'=Me, R*=n-Bu) (25mg, 100%). Observed MW (M+H) 248.1; exact mass
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245.15. *H NMR (400 MHz, CDsOD): 5 = 7.59 (m, 2H), 7.38 (m, 3H), 3.17 (s,
3H), 2,17 (m, 2H), 1.27 (m, 4H), 0.88 (t, 3H, /=7.2Hz). '

The foliowing compounds were synthesized using similar method:

. Oba.
# Structure- MW # uw

"4

3 f

NH
74 283 284 380

NH

rr 209 300 as

ﬁe _
'wo
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Metho& AJ
Rl NHBoc Rl Ni
b 1) BuZnBr, Pa(dppnCI N
S _ mEeec R
Br 2) N HCV dioxane
AJ1 . A2

To a mixture of compound AJ1 (R'=Me, R®=n-Bu) (70mg, 0.165mmol)
and butylzincbromide (1.32mi, 0.6mmol) was added Pd(dppf)Cl. The mixture

=
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was degassed, sealed and heated at 55 °C for 1 day. The mixture was diiuted

with CH2Cla and NHy/H:0. The organic layer was separated, dried,

concentrated, and purified by RP HPLC to get product which was then treated

with 4N HCU/dioxane for 30min to give compound AJ2(R'=Me, R*=n-Bu) (12mg,
5  25%). Observed MW (M+H) 302.1; 'H NMR (400 MHz, CDsOD): 5 = 7.32 (m,

3H), 7.22 (m, 1H), 3.19 (8, 3H), 2.65 (m, 2H), 2.20 (m, 2H), 1.60 (m, 2H), 1.38

(m, 4H); 1.24 (m, 2H), 0.92 {m, 8H).

The foliowing compound was synthesized in a similar fashion:

. Obs. Obs.
& Structure MW - # Structure MW
s mle _ mis
518 519 385 NH 301 302
10 .
Method AK :

AL NH Rl NH
§£ﬂ _PYCRWVC_ NH
R? MeOH g
AK1 AK2

To a solutian of AK1 (R'=Me, R*=n-Butyl, R¥'=n-Bu) (3mg, 0.03mmoa!) In
methanol (1ml) was added 5% PY/C (5mg), Rh/C (5mg) and conc. HCI (0.05mi).
16  The mixiure was kept under Hz (50 pel) for 2 days, After the filtratlon of the
catalyst, the filtrate was concentrated to get compound AK2 (R'=Me, R*=n-butyl,
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R*'=n-Bu) Observed MW (M+H) 308.1. 'H NMR (CDsOD): 5 = 3.16 (8, 3H), 1.80
(m, 6H), 1.26 (m, 18H), 0.88 (m, 6H),
The following compounds were synthesized using similar method:

Structure

o Obs. '
m/e

217 8 W1

201 292 382

Structure

&

&

NW
0
.
[+
3

Obs.

1H
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Method AL
s MHy
NHg Onnc. [ (]
B cH,cI,
N
AL1
5 Methaod AL, Step 1:

To a solution of compound AL1 (R’=n-Bu) (418mg, 1.39mmol) In
methanol (8Bml) was added PtO; (40mg) and conc. HCI (0.4mf). The mixture was
hydrogenated (50psl) for 1 day. After flltration of the catalyst, the filirate was .
concentrated. The crude residue was basified fo pH=11-12 by 1N NaOH. This

10  mixture was extracted with ethyl acetate. The organic layer was separated, dried
and concentrated to get compound AL2 (R%=n-Bu) (318mg, 100%).

Method AL, Step 2:

To a solution of compound AL2 (R*=n-Bu) (300mg, 1.32mmol) In
dichloromethane (6ml) was added (BOC)eO (316mg, 1.45mmol). The mixture

15  was stimed at RT for 1.5hr. It was dlluted with water and dichloromethane. The
organic layer was separated, dried and concentrated to get compound AL3
(R*=n-Bu) (484mg, 100%).

Method AM
1 NH
NH _aNHCY _ Ri*coci
R dlmm CHyCh
AM1 AM2

Method AM, Step 1:
Compound AM1 (R'=Me, R*=n-Butyl) was treated with 4N HCI In dioxane
for 2 hr. The mixture was concentrated to get compound AM2 as an HCI salt
25  (R'=Me, R*>=n-Butyl). Observed MW (M+H) 470.1; 'H NMR (CDsOD): 5 =7.28
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(m, 2H), 6.96 (m, 3H), 4.80 (m, 2H), 4.56 (m, 1H), 4.00 (m, 1H), 3.64 (m, 4H),

3.37 (m, 2H), 3.12 (m, 1H), 3.00 (m, 1H), 2.80 (m, 1H), 2.72 (m, 1H), 2.38 (m,
1H), 2,12-1.62 (m, 8H), 1.35 (m, 6H), 1.12 (m, 1H), 0.91 (m, 3H).

MOd AM. SNP 2:
To a solution of compound AM2 (R'=Me, R°=n-Butyl) (3%: . 0.068mmol)

- In dichloromethane (1ml) was added acetyl chloride (Sul, 0.072mm:.1). The

mixture was stirrad for 2 hr. It was then dlluted with CH:=Ci, and water. The
organic layer waa separated, dried, concentrated and purified by RP HPLC to
get compound AM3 (R'=Me, R’=n-Butyl and R'®=Me) Observed MW (M+H)
512.3; '"H NMR (400 MHz, CDCly): 5 = 7.27 (m, 2H), 6.98 (m, 1H), .92 (m, 2H),
4.65 (s, 2H), 4.50 (m, 2H), 3.98 (m, 1H), 8.70 (m, 1H), 3.41 (m, 2H), 2.98 (m,
2H), 2,62 {m, 1H), 2.50 (m, 1H), 2.47 (m, 1H), 2.02 (m, 5H), 1.75 (m, 6H), 1.26
(m, TH), 0.84 (m, SH). ‘

The f-ollowlng compounds were synthesized using similar method:

Obs. Obs.

# Structure MW 8 Structure MW

NJIH
N NH

mie : m/e

Q |

| o
‘s O Hma'ssm Q’ﬁ"”'-mm
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Method AN

Bo *5{
H  NaBH(OAc
_ niinil + _DG(E—_),‘ N-)
. H1 18
AN2 AN3

To a solution of compound AN2 (R'=4-N-{g-
phenoxyacetyl)plperidinyimethyl, R3=n-Butyl) (28mg, 0.06mmol) In
dichloroethane (2ml) was added butyraldehyde (5.3ul, 0.06mmol), triethylamine
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. (8.4ui, 0.08mmol) and NaBH(OAC)s (18mg, 0.084mmol). The mixture was stirred
ovemight. It was then diluted with dichloromethane and water. The organic layer
was separated, dried, concentrated and purifiad by RP HPLC to gat AN2 (R'=4-
N-(a-phenoxyacetyl)piperidinyimethyl, R>=n-Butyl, R"*=propyl and R'*=H)

5 (5.4mg, 17%). Observed MW (M+H) 526.1; exact mass 525.37. '"H NMR
(CDsOD): & = 7.28 (m, 2H), 8.86 (m, 3H), 4.76 (m, 2H), 4.55 {m, 1H), 4.05 (m,
1H), 3.77 (m, 1H), 3.81 (m, 3H), 8.50 (m, 1H), 3.11 (m, 4H), 2.85 (m, 1H), 2.68 -
(m, 1H), 2.38 (m, 1H), 2.05 (m, 2H), 1.85 {m, 2H), 1.73 (m, 5H), 1.39 (m, 8H),
1.10 (m, 1H), 0.98 (m, 3H), 0.92 (m, 3H).

10

The following compound was synthesized using similar method:

# Structure

15

MW Obe. ) Structure oW Obe.
me’ m/e
0
308 3080 402 626 528
308 300
Method AO
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.m“gc' , cuq_ucl ngn‘

AO1 AO2

A mixture of copper chloride (2.06g, 20.8mmol) and lithium chloride
(1.76g, 41.6mmoi) in 100ml of THF was cooled down to -78 °C. To this mixture,
5 a2.0M solution of AO1{R*=n-butyl) (10mi, 20mmol) was added gradually. The

reaction was warmed up to -80 °C, and AO2 (R*=m-Br-Ph) (2.9mi, 22mmol) was
injected. The mixture was stirred at -680 °C for 15 minutes and then quickly
warmed up to RT by removing the dry-ice bath. The reaction was quenched with
water and sat. NaHCOs. After addition of diethyl ether, & lot of preciptiate formed

10  and was fitered. From the biphasic filtrate, the organic layer was separated,
dried, concentrated and purified by silica gel chromatography-(10% EtOAc/
hexane) to get ketone AQ3 (R*=m-BrPh, R*=n-Bu) (3.93g, 82%). Observad MW
(M+H) 241.1; exact mass 240.01. 'H NMR (400 MHz, CDCla): & = 8.07 (m, 1H),
7.88 (m, 1H), 7.64 (m, 1H), 7.34 (m, 1H), 2.94 (t, 3H, J=7.2Hz), 1.71 (m 2H),

15  1.40 (m, 2H), 0.95 (t, 3H J=7.6Hz).

Tha following ketones were made according to Method 9:

Struciure Observed MW " BExact mass
' (M+H)
2421 - 241.01
20
Method AP
0
o) R3MgCI 0
9 — K o BMc 9
R4 “OH A R+ RS

AP1 AP2 - AP3
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Method AP, Step 1:

To & solution of AP1 (R*=3-Bromophenyl) (5g, 25mmol) in
dichioromethane (10mf) were added N,O-dimethylhydroxylamine hydrochloride
(2.58g, 26.25mmol) and 4-methyimompholine (2.95ml, 26.25mmol). EDCI (5.04g,
26.25mmol) was then added portionwise. The reaction mixture was'stimed at RT
ovemight and was then quenched with 1N HCI (80ml). The mixiture was
extracted with dichioromethane. The organic layer was washed with 1N HCI and
brine, dried over Na;SO,, and concentrated to give the Welnreb amide AP2
(R*=m-BromoPhenyl) (5.96g, 98%). Observed MW (M+H) 244.1; exact mass
243.99. 'H NMR (CDCly): § = 7.78 {m, 1H), 7.58 {(m, 2H), 7.24 (m, 1H), 3.51 (8,
3H}, 3.32 (s, 3H). This material was used In the next step without purification.

Method AP, Step 2:

To a suspension of magnesium tumnings (1.19g, 48.8mmol} in 30ml of
THF was added dropwise a solution of R*Br (R®=cyclohexylethyl) (5.73ml,
36.86mmol) in 24ml of THF. After addition of half of the solution of bromide,
gseveral crystals of iodine were added to initiate the reaction. The mixture
became cloudy and heat evolved. The rest of the solution of bromide was added
dropwise. The mixture was stirred at RT for 30 minutes and then was cooled to 0
°C, and the AP2 (R*=m-BromoPhenyl) (5.96g, 24.4mmol) was added. The
mixture was stimed at RT for 3 hr and then quenched with 1N HCl untll no
residual Mg(0) was left. The phases was separated, and the water layer was
extracted with ether. The combined organic layers were washed with brine,
dried, and concentrated. The crude was purified by sllica chromatography (15%
EtOAc/hexans) to get ketone AP3 (R*=m-BromoPhenyl, R*=Cyclchexylethyl)
(8.08g, 100%). Observed MW (M+H) 295.2; exact mass 294.05. 'H NMR (400
MHz, CDCly): 5 =8.18 (m, 1H), 7.85 (m, 1H), 7.64 (m, 1i-l). 7.33 (m, 1H), 2.94 {t,
3H, J=7.2Hz), 1.70 (m, 8H), 1.63 (m, 4H).

Method AQ
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AQ1 AQ3 : A

To & -78 °C solution of AQ1 {R* = cyclopropyf) (2.55 g, 38.0 mmol) in

diethyt ether (100 mi) was added AQ3 (R*=n-Bu) (38 ml, 1.5 M In hexanes, 57

5 mmol). After 45 min, the cooling bath was removed. After 3h at RT, the reaction
was quenched by dropwise addition of water and then diluted further with EtOAc
and watar. The phases werse separated and the aqueous layer was extracted
with EtOAc (2X). The organic bonions were combined, washed with brine, dried
over MgSO,, and concentrated. This crude residue was subjected to column

10  chromatography (silica gel, 0%->100% CHsClghexanes) to provide the desired

ketone AQ4 (R'=cyclopropyl, R*=n-Butyl) (2.57 g, 20.4 mmol, 54%). 'H NMR
(CDCl) 8 252 (t, J=7.2 Hz, 2 H), 1.80 (m; 1 H), 1.57 (m, 2 H), 1.80 (m, 2 H),
0.98 (m, 2 H), 0.89 {t, J= 7.6 Hz, 3'H), 0.83 (m, 2 H).

15 Method AR

A%
R Nim-l H_'Ni,_'_ R‘-"i

A4 tBUOOH NH
At N-R° I

B2 . T AR2

Method AR:
Compound B2 (R'=m-Ci-Phenethyl, R*<Me, R*=-butyl and
20  R%benzyl) was converted into AR2 {R'=m-Cl-Phenethyi, R’=Me. R*‘=-butyt and
R3=benzyl) using method A step 3.

The following compounds were synthasized using similar methods:

Obs. Oba.
# Structure MW # Structure MW
n/e . mie
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A81 AS2 AS4
MI"H' NEL,
| b EOH
ASs
[
R
HN. N.pq
NH
ASE
Method AS, Step 1:

To a mixture of AS1 (R°<Ph) (3.94 g) In toluene (10'ml) was addad thiony!
chloride (1.61 ml) and the resulting mixture as heated under reflux for 8 h (until
HCI evolution ceased). The reaction mixture was kapt ovemight at rt before It
was concentrated /n vacuo. Toluene (10 mi) was added and the mbxure was
concentrated in vacuo agalin. The reaction mixture was dissolvad in CHzClz, solld
sodium bicarbonate added, fitered and then the CHeCiz solution was -

" concentrated in vacuo to give AS2 (R°=Ph).

Method AS, Step2: :
To AS2 (R°=Ph) (0.645 g) and AS5 (H‘=¢!—ch[orophenyl) (0.464 g), and
1,3-dimethylimidazollum lodide (0.225 g) in anhydrous THF (20 mi) was added

.60% sodium .hydride In oll (0.132 g). The reaulting mixture was stirred at rt for 18

h. The reaction mixtura was concentrated and partitioned between H20 and
EO. The diied EBO Solttion was concentrated in vécuo to give a yellow residue
which was placed on preparative sfilca gel plates and eluted with CHzClz to give
AS3 (R*=Ph, R*=p-CIPh). (Miyashita, A., Matsuda, H., Hiagaskino, T., Chem.
Pharm. Buill., 1992, 40 (10), 2627-2631).
" Method AS, Step 3:

Hydrochloric acid (1N, 1.5 ml) was added to AS3 (R*=Ph, R*=p-CIPh) in
THF (10 mi) and the resulting solution was stirred at rt for 20 h. The reaction
mixture was concentrated /n vacuo and then partitioned between CHzCl and
Hz20. The dried CH2Cle was concentrated /n vacuo to give a residue which was
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placod on preparative silica ge! plates and eluted with CHz2Ck: hexane 1:1to’
afford AS4 (R°=Ph, Fi‘-p—CIPh)

Method AS, Step 4:

5 . AS4 (R%=Ph, R*=p-CIPh) (0.12 g) and methylguanidine, HCI (AS8, R'=
Me) (0.055 g) were mixed in absolute EtOH (5 mi) with trigthylamine (0.2 mf)
and then heated under refiux for 20 h. The resulting mixture was concentrated -
and then partitioned between CHzClz and HeO. The dried CHeCle was
concentrated /n vacuo to give a residue which was placed on pmparaﬂv'e silica

10  gel plates and eluted with CHzClz:MeOH 9:1 to afford ASS (R°=Ph, FI‘=p-CIPh
and R'=Me). :

The following compounds were synthesized using simllar methods:

Obs. . Obes.
# Structure MW # Structure MW
m/e mie
H
e
419 L) 200 300

411 2685 286 420 ) 0 808 310

M2 285 268 421 ) 26 328
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Method AT
. [} B ) : R'®
Boc. RS )
N 0 Boe\ "H B -
), -Neonmeon j“\ OH 1" g 7% )[‘\ Nopre
H': NV . RI;N N )I'I . EDG I:.lllll HN N )n
4, 3 TFAIDCM
r* O At z) - At

AT1 AT2 i ATY

Method AT, Step1:

AT1, preparad using a method slmiiar to Method H, Step1,2 and 3, (n=4,
R*=R*=n-Bu) (0.146 g) In MeOH (3 ml) and 1N NaOH (0.727 mi) were stimed
ovemight at rt. The mixture was concentrated and then partitioned In water (pH
~3, adjusted using conc. HCI) and EtOAc. The dried EtOAc layer was
concentrated in vacuo to afford AT2 (n=4, R’>=R*=n-Bu).

Method AT, Step 2: _

Compound AT2 (n=4, R°=R*=n-Bu) (0.012 g) in MeCN (1 ml) was treated
with EDC resin (0.12 g, 1.44 mmol/g), HOBT (0.004 g) In THF (1 ml), and n-
butylamine (R15=H, R18=n-butyl) (0.007 ml). The reaction was carmied out
overnight at rt, before Argonaut PS-NCO resin (0.150 g), PS-polyamine resin
(0.120g) and THF (2 ml) were added and the mixture shaken for 4 h. The
reaction mixture was filtered and resin washed with THF (2 mi). The combined
organic phase was concentrated in vacuo before the resldue was treated with
1N HCI in MeOH (1ml) for 4 h followed by evaporation of solvent to give AT3
(n=4, R°%=R*=n-Bu, R'*=H and R"*=n-Butyl).

‘The following compounds were syntheslzed using asimilar method:

¢ Structure MW ¥ Structure MW
mie mle

BT
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Method AU

1lmn1l + ll’ I Mﬂ
- m n._lv ~pl — -

AUl AL2

A published procedure was adapted (Varga, I.; Nagy, T.; Kovesd), |.;
Benet-Buchholz, J.; Dormab, G.; Urgs, L.; Darvas, F. Tetrahedron, 2008, (59)
655-662). _

AU1 (R'*=H, R'®=H) (0.300 g), prepared according to procedure

10  described by Fumiss, B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchell, A. R.,

A A
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(Vogel's Textbook of Practical Organic Ghemistry. 5™ ed. Longman: new York,
1989; pp1034-1035), AU2 (HCI salt, R'=Ms) (0.237 g), 50% KOH (0.305 mi),
~ 30% H202 (0.115 mi) and EtOH (4.6 mi) were heated in a sealed tube for 2 h.
Reaction mixture was concentrated and extracted with CHzCle. The dried organic
solution was concentrated in vacuo to give a residue which was placed on
preparative silica gel plates eluting with CHzCl2:MeOH 9:1 to afford AU3 (R'*=H,
R'%=H, R'= Me). '
The following compounds were synthesized using simllar method:

Oba. : Obs.
# Structure MW # Structure MW

mle . mle

H -~
a4 o | 285 268 448 o s 285 286

: a,
449 C 209 310
T H —~

446 0o 280 281 450 o Lo~ 309 30
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Method AV
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Method AV, Step 1: _
in a microwave tube, AV1 (R°=Me, R*=Bu-1) (0.0012 g) and
AV2 (R*=0Ph) (0.0059 ml) In Isopropanol (2 ml) was placsd In a microwave at
125°C for 5 min. The reaction mixture was concentrated /n vacuo to'give AVS -
(R°=Me, R*=i-Bu; RZ=0Ph).

Method AV, Step 2:

AV3 (R’~Me, R*=I-Bu, R®=0Ph) in CHCle (1 ml) and TFA (1 ml) was
shaken for 2h and the concentrated In vacuo and purified on Prep LCMS to
afford AV4 (R>=Me, R*=i-Bu, RZ=0Ph).

The following compounds were synthesized in a similar fashion.

M Obs. ) M Obe.
| Structure ¥ Structure
W mbe W ombe

451 : a8 379 - 483 . --418 - 417
452 fﬁ% 396 387
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Method AW
R,
R*'B(OR)z, Pd(dppf)Cl, ﬁ\ _R!

Toluene, HO Rt HN
KaCOy, uW i ‘n‘-L(.,TK
S 0
n

Method similar to Method U was used for this transformation. The
5 following compounds were generated using similar methods.
The following compounds were synthesized in a similar fashion:

Obs. Obs.
MW # MW
mie m/e
341 342 458 347 348
iH
. (s
341 342 458 B9 360
32 343 480 a23
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Method AX, Step 1.

A Irterature procedure was adapted.(J-Q Yu and E. J. Coray. Organic
Letters, 2002 4, 2727-2730).

To a 400 ml DCM solution of AX1{n=1, R*=phenethyl) (52 grams) in & Ice
bath was added 5 g of Pd/C (5% wiw), 50 g of potassium carbonate and 100 ml
of anhydrous -BuOOH. The mixiure was stirred in air for overnight before it was
diluted with DCM hnd washed with water. The residue after removal of organic
solvent and drying was chromatographed uslng ethylacetate/hexane to glve 25¢9
of AX2 (n=1, R*=phenethy?).

0%
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Method AX, Step 2.

" A solution of AX2 (4.5 g, n=1, R*=phenethyl) in MeOH (50 mi) was treated
with 0.4 g of Sodium borohydride and the reaction was stirred for 30 min before
the solvent was removed and residue chromatographed to give a mixtrue of AX3

5 (n=1, R*=phenethyl) and AX4 (n=1, R‘=phenethyl) which was separated using-
an AS chiralpak column eluted with 8% IPA in Hexane (0.05% DEA) to give 2.1 .
g of AX3 (n=1, Rd4=phenethyl) as the firet fraction and 2.2 g of AX4 (n-1
R —phenethyl) as the second fraction.

10 Method AX, Step 3. _
A 100 ml methanolic solution of AX4 (n=1, R*=phenethyl) ( 2.2 g) and
1,1"-bis(di-+propylphosphino)ferrocens (1,5-cyclooctadiene)rhodium (1)
tetrafiuproborate (0.4 g, 0.57 mmof) was hydrogenated at 55 psi ovemight. The
reaction was concentrated, and the brown oll was purified by slilca gel
15  chromatography to yield AX8 (n=1, R*=phenathyl) (1.7g).
The following compoundé were generated using similar method.

AX12

Method AY
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n'OH
AY2

A solution of AY1 (n = 1; 1.6g, 3.4 mmol), 5% Rh/C (1.5g), 5% Pd/C
- (0.5g) In AcOH (30 mL) was shaken in a Parr apparatus at 55 psi for 18 hours.
The vessel was flushed with Nz, and the reaction was ﬂltered through a pad of
5 oelito.. After concentration AY2 was obtained which was carried on without
purification. MS m/e: 312.0 (M+H).
AY3 was generated using simllar method.

10
1 R : R!
+* R .
"\Ya . n&" "
AZ1 AZ3 AZA
Method AZ, Step 1 .
15 To a solution of AZ1 (n=1, R'=Me, R’=2-cyclohexylethyl) (0.441 g, 1.01

mmol), generated from AY2 using Method C and Method H Step 3, in DCM was
added Dess-Martin Periodinane (0.880 g, 2.07 mmol). The reaction was stirred
for 3 hours at room temperature. The reaction was quenched with HzO and
diluted with EtOAc. After removal of the organic phase, the aqueous layer wes
20 extracted with EtOAc (3x). The combined organics were dried (NazSQ,), filtered,
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and concenirated. The residue was purified by silica gel chromatography (0-
100% EtOAc/hexanes) to yleld AZ2 (n=1, R'=Me, n’=2-cyc|ohaxy|emy|) (0.408
g. 0.94 mmol, 93% yleld). MS m/e: 434.1 (M+H).

Method AZ Stnp 2:

To a solution of AZ2 (n=1, R'=Me, R’=2-cyclohoxylethyl) (0.011 g, 0.025
mmol) and AZ5 (R'°<H and R16=m-pyridyimethyl) (0.0067 mL, 0.066 mmol) in
DCE (1.8 mL) and MeOH (0.2 mL) wes added AcOH (4 drops) and MP- '
cycanoborohydride resin (.095 g, 2.42 mmol/g). The reaction was agitated for
40 hours at room temperature. The reaction was treated with 7N NHy/MeOH,
and solution was flltered. After concentration, the residue was purifled by sllica
gel HPLC (0-4% [(5% 7N NHyMeOH)MeOH}/(50%DCMMhexanes) to fumish
fraction 1 and fraction 2 which, after femoval of solvent, were treated with 20%
TFA in DCM for 3h at r.t. to give AZ4 (n=1, R'=Me, R®=2-cyclohexylethyl, R™*=H
and R'*=m-pyridyimethyl) (0.005 g, 0.008 mmol) and the AZ3 (n=1, R'=Me,
R*=2-cyclohexylethyl, R'®<=H and R"*=m-pyridylmethyl) (0.012 g, 0.022 mmol)
respactively.

Tpa following compounds were generated using similar methods:

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

- bg%r) = "“‘"% o ar
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501 ¢ 408 407 543 450 480
L
‘«ﬂ,m
408 407 6544 H 458 460
408 407
Method BA
:001“0 ({OH (_f‘Br
N —_— N. _—> N
) o1 1
Bn Boc Boc
BA1 BA2 BA3
Method BA, Step 1:

BA1, prepared according to a literature procedure (Terao, Y; Kotaki, H;
imai, N and Achiwa K. Chemical and Pharmacseutical Bulletin, 33 (7), 1985,
2762-2766) was converted to BA2 using a procedure described by Coldham, |;
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Crapnell, K.M; Fernandez, J-C; Moseley J.D. and Rabot, R. (Joumal of Organic
Chemistry, 67 (17), 2002, 6185-8187). '

H NMR(CDClL) for BA2: 1.42 (s, SH), 4.06 (d, 4H), 4.09 (s, 1H), 4.18 (s,
2H), 5.62 (d, 1H).

5 Method BA, Step 2:

BA3 was gen-emted from BA2 using a fiterature procedure described by
Winkler J. D.; Axten J.; Hammach A. H.; Kwak, Y-S; Lengweller, U.; Lucero, M.
J.; Houk, K. N. (Tetrahedron, 54 1808, 7045-7056). Analytical data for
compound BAS: MS m/e: 262.1, 264.1 (M+H)..'H NMR(CDCls) 1.43 (s, 9H), 3.98

10 (s, 2H), 4.11 (d, 4H),5.78 (d, 1H). -

Method BB
. 0 R}
HgN ) _{‘SH
Rr3 SCN-R! o
. +
H
MN ) n w“ ) n
BB1 BB2 i

[

H1 1
N—{’s ™ i
NH o NH
R +
H WH
HN_E ) HN )

BB4 . BBS
Method BB, Step 1; :

15 Compound BB1 (n=1, R'=Me, R’=cyclohexylethyl) was converted to BB2
(n=1, R'=Me, R’=cyclohexylethyl) and BB3 (n=1, R'=Me, R°=cycichexylethyl)
which were separated via a silica gel column aluted with EtOAc In Hexane (0-
15%).
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Method BB, Step 2;

Compound BB4 (n=1, R'=Me, R®=cyclchexylethyl) was generated from
BB2 (n=1, R'=Me, R°=cyclohexylethyl) using 20% TFA in DCM.

The following compounds were generated using simllar method:

H
HN
BB6 BB6 BB?
Method BC
A! ' R! NH
R N
ol g s
— R? —_— R?
A H H
H
AL NE) R N )
HN n n
o ¥ ¥
BC1 BC2 BC3
Method BC, Step 1;

Compound BC2 (n=1, R'=Me, R*=cyclohexylethyl and R'®=m-Pyridy}) was
obtained from BC1.(n=1, R’=Mq, R°=cyclohexylethy|) using method L step 2.

Mathod BC, Step 2;

Compound BC3 (n=1, R'=Me, R*=cyciohexylethyl and R'5=m-Pyridy)
was obtained from BC2(n=1, R'=Me, R’=cycichexylethyl and R'*=m-Pyridy})
using method L step 3.

The following compounds were generated using a similar method:

Obs. Obs.
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Method BD
. ' R! R!  NH
Y L. 4
HN ) n F:;Sg’" ) n l:;g’ ) n-
5 BD1 BD2 BD3

Method BD, Step 1;
Compound BD2 (n=1, R'=Me, R*cyclohexylethy! and R"®=Ph) was
obtalned from BD1 (n=1, R®=Me, R®=cyclohexylethyl) using Method N, Step 1.
Method BD, Step 2;
10 Compound BD3(n=1, R'=Ms, R®=cyclohexylethyl and R'®=Ph) was
obtained from BD2 {n=1, R'=Me, R*=cyrichexylethyl and R'®=m-Pyridyl) using
Mathod N, Step 2.
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The following compounds were generated using a similar method:

: Obe. ' Obs.
# Structure MW # Structure” MW
mle m/e

R .93,-{5';'

480 481
Method BE .
A! R' _NH
RI 8 Y, . N
N A, g
NH
- H - H
H |?1a ﬁ""'
HNC )n Rwﬂ\ng )n R1JHEN )n
BEt BE2 l BE3

Method similar to Method M was adapted for these transformations. The
following compounds were generated simiiar msthods.

Obs. : Obs.
# Structure MW ] Structure MW
n/a m/e

. ﬁdﬁ” T

Method BF
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_ BFY BF3
Method BF, Step 1: °

Method simllar to Method T, Step 1 was used for the synthesis of BF2 (n
=1, R'=Me and R®=phenethyl, R"®=H and R'®=n-propy).

Method BF, Step 2: ]

Method similar to method L Step 3 was adapted for this traneformation.

The following compounds were generated using similar methods.

Structure MW ] Structure MW

O .
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Method BG
o{‘E’—z oy O

-G

8G1 ) BG 2
Method BG: '
To a solution of BG1 (n=1, R%=cyciohexylethyi) (0.136 g, 0.31 mmol) in
CH.Cl; was added 2,6-lutidine, AgOTT, and buty! iodide. The reaction was
- stirred at room temperature for 96 houra. The reaction was filtered through a
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pad of Celite, and the solution was concentrated. The residue was purified by
silica chromatography (0-100% EtOAc/hexanes) to fumish BG2 (n=1,
RP=cyclohexylethyl, R"®=n-butyl) (0.124 g, 0.25 mmol, 80% yleid). MS m/e:
428.1 (M-OBu). ‘

The following compound was prepared using similar method:

Method BH, Step 1.

Compound BH1 (n=1, R®=cyciohexylethyl and R™=n-butyl) (0.060 g, 0.12
mmol) and §% Pd{OH)4/C (0.040 g} in EtOAc (1 mL)/MeOH (0.2 mL) was stirred
under an atmosphere of Hp for 20 hours at room iemperature. The reaction was
filtered through a pad of Cellte, and the solution was concentrated. The crude
product mixture BH2 (n=1, R*=cyclohexylethyl and R'*=n-butyl} was carrled on
to the next step without purification.

Method BH, Step 2.
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A solution of BH2 {n=1, R=cyciohexylethyl and R*=n-butyl) was
converted to a product mixture of BH4 and BH3 using a method similar to
Method C Step 1. The mixture was purified by silica gel chromatography using
EtOAc/hexanes to yield BH4 (n=1, R>=Me, R*=cyclohexylethyl and R**=n-butyl)
(0.032 g, 0.078 mmol, 56% vield) and BH3 (n=1, R*=Me, R®-cyciohexylethyl and
R™=n-butyl) (0.008 g, 0.020 mmol, 14% yield). For BH4 (n=1, R%=Me, '
R’=cyciohexylethyl and R'*=n-butyl), MS m/e: 408.1M+H). For BH3 (n=1,
R%=Me, R®=cyclohexylethyl and R**=n-butyl), MS m/e: 409.1 (M+H). -

Method BH, Step 3.

Compound BH4 (n=1, R%=Me, R2=cyclohexylsthyl and R'™=n-buty]) {0.032
g, 0.078 mmol) was converied o BH5 (n=1, R®=Me, R’=cyciohexylethyl and .
R'"*=n-butyl) (0.016 g, 0.043 mmol, 57% yield)using a method simliar to Method
A, step 3. MS m/e: 392.1 (M+H).

The following compound was generated using a simllar method:

Obe. Obe.
¢ Structure MW # Structure MW
mle m/e

) id“%“ R -

Method Bi
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A solution of BI1(0.020 g, 0.040 mmol} in DCM (1 mL) was degassed
using freeze/pump/thaw (4xj method. At the end of the fourth cycle Crabtree’s
catalyst was added and the system was evacuated. While thawing, the system
was charged with hydrogen gas, and the reaction was stirred at room
temperature for 16 hours under an Hz atmosphere. The reaction was
concentrated, and the brown oll was purified by reverse phase HPLC to fumish
BI2(0.011 g, 0.022 mmol, 55% yield). MS m/e; 368.2 (M+H).

Method BJ

- At
BJ1 - " B2 ' BJ3
Method BJ, Step 1

A mixture of 2 ml dioxane solution of BJ1 (R1=Me. R*=Me) (140 mg, 0.5
mmo!) genserated using Method BK Steps 1 & 2, indole (1.2 eq), potassium t-
Butoxide (1.4 eq), Pdz(dba)s (0.02 eq) and 2-dI-t-butylphospinobiphenyl (0.04 eq)
in a sealed tube was Irradlated in a microwave oven at 120 °C for 10 min and
the mixture was separated via a silica gel column to give BJ2(R'=Ma, R*-Ms)
(0.73 mg).

Method BJ, Step 2

BJ2(R'=Me, R®=Ma) was converted to BJ3 (R'=Me, R°=Me) using
Method BK, Steps 3 & 4. Obs. Mass for BJ3 (R'=Me, R®=Me): 318.2.

98
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# Structure MW
me
\ _(NH
NH'
614 B 318 319
Method BK

1 -osuco, - ] NH. megent_,.
il R R . R
BK1 BK2 BK3
. _{s + \ _(s o, ucon \ _(NH.HOI
C I e
5 Method BK, Step 1: -

Hydantoin BK2 (R%=N-benzyl-3-piperidyl, R*=n-Bu) was prepared
according to Mathod D, Step 1-from the corresponding ketone BK1 (R*=N-

benzyi-3-piperidyl, R*=r-Bu). Analytical data for BK2 (R°=N-benzyl-3-plperidyl,
R*=n-Bu): (M+H) = 330.1.
10
Method BK, Step 2:
To a suspension of hydantoin BK2 (H’=N-benzyl-3-plpeﬂdyl. R*=n-Bu)
~ (138 mg, 0.419 mmol) In DMF (1.5 ml) was added dimethylformamide
dimethylacetal (0.11 mi, 0.84 mmol). The resulting mixture was heated in a 100
15  °C oll bath for 16h and then cooled to RT and concentrated under vacuum. This
crude residue was purifled by column chromatography (MeOH/DCM) to give
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product BK3 (R*=N-benzyl-3-piperidyl, R‘=ri»Bu) (140 mp, 0.408 mmol, 97%),
(M+H) = 344.1, '

Method BK, Step 3: _ :

To a solution’of a portion of BKS (R*=N-benzyl-3-plperidyl, R*=n-Bu) (70
mg, 0.20 mmol) in toluene (1 mf) was added Lawssson’s reagent (107 mg, 0.26
mmol). The resulting mixture was placed In an ofl bath at 60 °C for 16h and then
at 100 °C for 24h. After cooling to RT, the reaction was quenched by addition of
several drops of 1 N HCI and then diluted with EtOAc and 1 N KOH. The
phases were separated and the aqueous layer extracted with EtOAc (2X). The
organic portions were combined, washed with brine, dried over MgSO,, fiitered,
and concentrated. This crude residue was purified by preparative TLC (1000 um
silica, 15% EtOAG/DCM) to give two separated-diastereomers BK4 (R*=N-
benzy}+-3-piperidyl, A*=n-Bu) (24 mg, 0.067 mmol, 33%, MS: (M+H) = 360.2) and
BK5 (R’=N-benzyl-m-piperidyl, R*=n-Bu) (22 mg, 0.062 mmol, 31%, MS: (M+H)
= 360.2).

Method BK, Step 4:

Dlastereomer BK5 (R*=N-benzyl-3-piperidyl, R*=n-Bu) was treated
with NH,OH (2 ml) and #butyl hydrogen peroxide (70% aqueous, 2 ml) In MeOH
(4 mi) for 24 h. After concentration, the crude sample was purified by
preparetive TLC (1000 mm sllica, 7.5% 7N NHyMeOH In DCM). The resulting
sample was dissolved in DCM (1 mi), treajed with 4N HC! in dioxane for 5 min,
and finally concentrated to give diastereomeric products BK7 (R*=~N-benzy-3-
piperidyl, R*=n-Bu) (12 mg, 0.029 mmol, 43%). 'H NMR (CDsOD) § 7.60 (m, 2
H), 7.49 (m, 3 H), 4.39 (ABQ, Jaa = 12.8 Hz, Avas = 42.1 Hz, 2 H), 3.69 (m, 1 H),
3.39 (brd, J= 13.6 Hz, 1 H), 3.20 (8, 3 H), 2.98 (m, 2 H), 2.45 (m, 1 H), 1.99 (m,
1 H), 1.92-1.78 (m, 3 H), 1.68 {(br d, J=12.4 Hz, 1 H), 1.50 (dq, Ju=3.6 Hz, J; =
12.8 Hz, 1 H), 1.36-1.22 (m, 4 H), 1.08 (m, 1 H), 0.80 {t, /= 7.2 Hz, 3 H). LCMS:
ta (doubly protonated) = 0.52 min, (singly protonated) = 2.78 min; (M+H) for both
peaks = 343.2. .

The following compounds were synthesized using simllar methods:
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Method BL
R! - 1
\N~(/N R1. R\ H
oK " ":o BL3 i
A R? . 2 . o R
NaBH,CN
(Y =G
n 2} TFA R n
BL1 ' BL2

_ To a 2ml Methanolic solution of BL1 (n=1, R®=cyclohexylethyl, R'=Me)
(10 mg) was added BL3 (HCI salt, R"=H, 2 eq) and NaOAc (2 eq) and the
mixture was heated to 60 C for 18 h. After removel of solvent, the residue was
treated with 20% TFA tn DCM for 30 min bsfore the solvent was evaporated and
residue purified using a reverse phase HPLC to give BL2 (n=1,
R=cyclohexylethyl, R! = Me and R = H).

The following compounds ware synthesized using simflar methods.

& Structure ° NW ] Structure Mw

w0 wn W NBO

Method BM
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B4 BM5

Method BM, Step 1:

To & toulenae solution (3mf) of BM1 (n=1, R®=cyciohexylethyl, R"=Me)
(0.050 mg) was added 1.5 eq of diphenyiphosphorylazide and 1.5 eq of DBU
and the solution was stirred at r.t. overnight. The reaction mixture was diluted
with EtOAc and washed with 1% aq HOAc before the organic layer was dried
and solvent evaporated. The residue was chromatographed using EtOAc/Hex to
give a product that was treated with triphenylphosphine (2 eq) In THF (1% water)
ovemight to give BM2 (n=1, R’=cyclohexylethyl, R*=Me) after reveree phase
purification. . .

Method BM Step 2:

To a DCM solution of BM2 (n=1, R’=cyciohaxylsthy!, R%<Me) was added
1 eq of benzyloxycarbonyl-OSu and the reaction was stimed ovemight before the
solvent was evaporated and residue chromatographad to give BM3 (n=1,
R°=cyclohexylethyl, R>=Ms). _

Compound BM4 {n=1, R®=cyclohaxylethyl, R®=Ma) and BM5 (n=1,
R°=cyclohexylethyl, R%=Ms) wera generated from BM2 (n=1, R®=cyclohexylethyl,
R®=Me) and BM3 (n=1, R°=cyclohexylethyl, R>=Me) through Boc-deprotection.
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The following compounds were synthesized using similar method:

: Oba, Obs.

# Structure NW ] Structure T MW
m/s m/s
618, ' 332 333 619 468 489

HN O\fl' ri-:

Method BN
@ 0
Cl 0 —
Cbz—NH
@
BN{
5 A mixture of Pd(OAc)z (8 mg), triethylamine (17 microliter),

triethylisflane (11 microfiter) and BN1 (20 mg) in DCM was hydrogenated at 1atm
at it for 1.5 h before the reaction was filtered through'a Cellis pad to give BN2
after removal of solvent. '

10 | Method BO
- ----_—'I'-he.follpwdng.oompounds-waro.qonoratad through.boc-deprotection of the
corresponding starting material using 50% TFA In DCM, rt 30 min.

Obes.
# Structure MW me e : Structure MW

Obs.
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" Method BP, Step 1

To a solution of BP1 (n=1, R'=Me, R*=H, R* = cyclohexylethyl)
(0.012 g, 0.028 mmol) In.CH:Cl (0.5 mL) was added 2,6-utidine (0.010 mL,
0.086 mmol), AgOTF (0.024 g, 0.093 mmol), and benzyl bromide (0.010 mL,
0.084 mmol). The reactlon was stirred at room temperature for 18 hours. The-
solid was filtered, and after concentration the residue was purified by reverae
phase HPLC to yield BP2 (n=1, R'=Me, R*=H, R® = cyclohexylethyl) (0.010 g,
0.019 mmol). MS m/e: 526.1 (M+H). '

Method BP, Step 2

BP3(n=1, R'=Ms, R°=H, R? = cyclohexylethyl) was prepared from
BP2(n=1, R'=Ms, R?=H, R” = cyciohexylethyl) using 30% TFA/DCM. MS m/e:
428.1 (M+H). '

M Obe.
W me

L

$ Structure -

Method BQ

206
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BQ1 BQ3
Method BQ Step 1:
BQ1 was prepared according to Method AZ,

5 To a solution of BQ1(n=1, R'=Me, R®=H, R® = cyciohexylethy})

(0.004 g, 0.007 mmol) in CHzCk (0.3 mL) was added DIEA {(0.007 mL, 0.040
mmol), acetic acid (0.001 mL, 0.017 mmol), HOBt (0.003 g, 0.019 mmol), and
EDCI (0.003 g, 0.016 mmol). The reaction was stirmed at room temperature for
16 hours. The reaction was concentrated and purifled by reverse phase'HPLC

10  to provide BQ2 (n=1, R'=Me, R®=H, R® = cyclohexylethyl) (0.003 g, 0.005 mmoi).
MS m/e: 627.1 (M+H).

Method BQ Step 2: _
BQ2 (n=1, R'=Me, R’=H, R® = cyclohexylethyl) {0.003 g, 0.005
16  mmol) was treated with 20% TFA/CHzCl: (1 mL) in the presence of PS-
thiophenol resin (0.030 g, 1.42 mmol/g) for 8 hours. The solution was filtered

and concentrated to produce BQ3 (n=1, R'=Me, R®=H, R® = cycichexylethyl)
(0.002 g, 0.005 mmol). MS m/e: 377.2 (M+H). ‘

L

20 Method BR
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Method BR, Step 1:

5 To a solution of BR1(n=1, R'=Me, R*=H, R? = cyciohexylethyl)
(0.004 g, 0.007 mmoi) in pyiidino (0.2 ml) was added DMAP (a few crysiaia) and
methylsuifonyl chloride (3 drops). The reaction was stirred at room temperature
for 6 days. The reaction was quenched with water and dlluted with CHzCls. The
organic layer was removed, and the aqueous phase was extracted with CHgCl

10 (3x). After concentration, the brown residue was purified by reverse phase
HPLC 1o yield BR2(n=1, R'=Me, R*=H, R® = cyciohexylathyl) (0.003 g, 0.004
mmol). MS m/e: 663.2 (M+H).

Method BR, Step 2: _ _
15 BR3 (n=1, R'=Me, R’=H, R® = cyclohexylethyl) was prepared from
BR2(n=1, R'=Me, R?=H, R® = cyclohexylethyl) following a procedure similar to
Method BQ Step 2. MS mve: 413.1 (M+H). '

Oba.
m/e

o inn R
829 ‘H < 5 412 413

: Structure MW

0 . Method BS



WO 006/065277 PCT/USZN05/020446

Method BS Step 1: y
To a solution of BS1({n=1, R'=Me, R?=H, R® = cyciohexylethyl)
5  (0.003 g, 0.008 mmol) in CH:Ck (0.3 mL) was edded pheny! isocyanate (2

drops). The reaction was stimed at room tempaiature for 16 hours. The reaction

was concentrated and purlffiad by reverse phase HPLC to provide BS2 (n=1,
R'=Me, R*=H, R? = cyciohexyiethy) (0.002-g, 0.002 mmol). MS m/e: 823.5
{M+H).
10
Method BS Step 2:

Compound BS2 (n=1, R'=Me, A’=H, R" = cycichexylethy) was subjected
to the same conditlons in Method BQ Step 2. The crude mixture prepared above

was treated with LIOH (0.006 g, 0.25 mmol) in MeOH (0.3 mL) for 2 hours. The

15 reaction was concentrated, and the residue was purified by reverse phase HPLC

1o furnish BS3 (n=1, B'=Me, R%<H; R? = cyclohexylethyl} (0.0012 g, 0.002
mmol). MS m/e: 454.1 (M+H).

Obe.

# Structure MW
mle
630 453 454

Method BT

09
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Method BT:

To a round bottom fiask were added compound BT1 (R'=Me, R’=Me)
(100 mg, 0.29 mmol), anhydrous toluene (2 mi), 3-aminopyridine (55 mg, 0.58 mmol)
and 2-(di-tert-butyl phosphinc) biphenyl (17 mg, 0.058). The solution was then
degassed by N for 2 minutes before NaO-Bu (61 mg, 0.638 mmol) and Pdz(dba)s
(27 mg, 0.029 mmol) were added. The reaction was stired at B0 °C for 22 hours.
After cooling down to room temperature, the reaction was poured to cold water and
exiracted by CHzCle. The combined organic layer was then dried over Ne;SO,. After
the filtration, the concentrated residue was separated by TLC (CHsOH:CHxCl=1:10)
and reverse phase HPLC (10%-100% acetonitrile in water w/0.1%formic acid) to
produce the desired compound BT2 (R'=Me, R®=Me and R®'= m-pyridyl) as a
formate salt (23.6 mg, white solid, 20%). 'HNMR (CDCl) & 7.50-6.80 (m, 13 H),
3.14 (s, 3H) MS m/e 358 (M+H).

Obs. ' Obs.
Structure 3 Structure ')

631 Q’b’”" 347 348 632 ND%:
633 &?%: 37 958 635 O—?:g: 357 358
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To a round bottmed flask containing BU1 (m =1, n = 1, R'=Me,
R®=Cyclohexylethyl) (99 mg, 0.307 mmol) of the trifiuroacetic acid salt of pyroliidine

>\

derivative in 5 ml of DCM was added (88 uL, 0.614 mmol) of triethylamine followed by

addition of (76 mg, 0.307 mmol) N-(banz_yyloxycarbényloxy)aucclnlmide. Stir at room
10  temperature for 18h. Dilute the mixture with DCM and extract with sat'd NaHCOs

soln, then water. Collect the organic portion and dry over NagSQ,, filter and
concentrate /n vacuo. Purify by sllica gel chromatography (eluting with 0 to 60%
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EtOAc/hexanes) fo yield BU2 (m =1, n=1, R'=Me, H’—Cyclohexylemyl) (130 mg,
0.284 mmol, 93% yield). MS m/e: 458.1 (M+H).

Method BU, Step 2,

To a solutlon of BU2 (m =1, n = 1, R'=Me, R*=Cyciohexylethyl) (130 mg) In 1 '

ml of MeOH In a reaction vial was added 0.5 ml of a solution of 70% tBuOOH In water
and 0.5 ml of NH,OH. Seal the vial and shake at room temperature for 72h. The
mixture was concentrated./n vacuo. The mixture was diuted with 1 ml of MeOH and
a mixture 30 mg of NaHCOs and BoczO (87 mg, 0.398 mmol) were added. The
solution mixture was stimed at rbom temperature for 18h before it was concentrated
and the residue puiified by silica gel chromatography using EtOAc/hexanes to yield
the BU3 (m =1, n =1, R'=Me, R*=Cyclohexylethyl) (80 mg, 0.167 mmoi, 53% yleld).
MS m/e: 541.1, 441.1 (M+H).

Method BU, Step 3,
A solution of BU3 (m =1, n=1, R'=Me, H’=Cyc|ohexylothyl) (90mg, 0.167
mmol) in 5 ml of MeOH was hydrogenated using100 mg of Pd(OH):-C (20%_ w/w) at

"1 atm for 1 h. The reaction mixture was filtered through a pad of diatomaceous earth

and the pad was washed with MeOH. Concentration of the collected.organic portions
in vacuo yielded BU4 (m =1, n = 1, R'=Me, R®%=Cyclohexylethyl) (47 mg 0.118 mmol,
70% yield). MS m/e: 407.1 (M+H).

Method BU, Step 4,

To a vial contalning 10 mg of powdered 4 4  molecular sieves was added 3-
methoxyphenyl boronic acid (60 mg, 0.395 mmol) then 3 mi of anhydrous MeOH. To
this mixture wae added pyridine (100 ml, 0.650 mmol), Cu(OAc)2 (7 mg, 0.038 mmol),
and BU4 (m =1 , n = 1, R'=Me, R*=Cyclohexylethyl) (7.83 mg, 0.019 mmo) and the
mixture was stirred at room temperature for 86 h before it was quenched with 0.25 mi
of 7N ammonia in methanol solution. The reaction mixture was extracted with water
and DCM and the organic layers were dried and concentrate /n vacuo. The residue
was purified via a reverse-phase HPLC to give a product which was treated with Smi
of 40% of TFA in DCM for 5 h. After removal of the volatlles, the residue was purified
using a reverse phase HPLC system fo fumish BUS (m =1, n = 1, R'=Me,

/19\'1«
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H"—Cycxonexylethyl and A*'=m-MeOPh) as the formic acid salt (0.7 g, 0.0015
mmol, 30.1% yield). MS rnle 413.1 (M+H).

Obs. Oba.
" Structure MW ¥ Structure L.
m/e m/s
’ v NH N

Method BV

: y R
CHO I_..nl “‘___n. M_ H\N—fu
U % l{ o=

5 BV Bv2 BV3 BV4 BVS

Method BY Step 1:
The method was adapted from a Iiterature procedure (Page et al., Teirahedron
1992, 35, 7265-7274) -

10 A hexane aolutxon of nBull (44 mL, 11 mmol) was added to a -78 C solution of
BV2 (R* = phenyl) (2.0 g, 10 mmol) in THF (47 mL). After 60 minutes at -78 C, a
solution of BV1 (R®= 3-bromo-4-fluorophenyl) (2.24 g, 11 mmol) was.added and the
reaction slowly warmed to RT over 18 h. The reaction mixture was quenched with
saturated ammonium chioride solution and extracted with CHeClp (2 x), dried over

15 MgSO4 and concentrated under vacuum. The resulting oll was subjected to sliica gel
chromatography using 4-10% EtOAc/Hexanes to give a white sofid BV3 (R’ = 3
bromo-4-fluorophenyl and R* = phenyl) (1.69 g, 4.23 mmol, 42%)."H NMR (CDCl) &

.7.61 (m, 2 H), 7.27 (m, 3 H), 8.94 (m, 1 H), 8.92 (m, 1 H), 6.68 (m, 1 H), 3.15 (bs, 1
H), 2.57-2.73 (m, 4 H), 1.89 (m, 2 H).
0
Method BV Step 2:
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A eolution of BV3 (R® = 3-bromo-4-flucrophenyi and R* = phenyl) (1.89 g, 4.23
mmol) In acetone (40 mL) was slowly added via addition funnel to a 0 °C solution of
N-bromosuccinimide (NBS, 11.3 g, 63.3 mmol) in eceione (200 mL) and water (7.5
mL). The mixture was slowly warmed to RT, and quen;':hed after 60 minutes with 10%
aqueous Na:SO,. After diluting with CHeCl, the layers were separated, and the
organic layer washed with water (2x), brine {1x) and dried over MgSO,. Concentration
under vacuum afforded an oll which was subjected to sllica gel chromatography using
5% EtOAc/Hexanes o give a solid BV4 (R® = 3-bromo-4-fluorophenyl and R* =
phenyl) (690 mg, 2.24 mmol, 53%). 'H NMR (CDCl) § 8.18 (m, 1 H), 7.93 (m, 3 H),
7.88 (m, 1 H), 7.50 {m, 2 H), 7.20 (m, 1 H). '

Method BV Step 3:

BV5 (R® = 3-bromo-4-flucropheny! and R* = phenyl and R'=Me and R® = H)
was prepared from BV4 (R® = 3-bromo-4-flucrophenyl and R* = phenyl) using Method
AS, Step 4. B

. Obs. Obs.
# Structure Mw # . Structure MW me
. m/e :
N N
& \ NH Br
a%s 361 . 382 &40 * 881 NA
F

- - — Py A e . are—— e #m 2P

rb\o\
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Method BW
1 R‘l

1. 2B )
o a4 W

' i ~Phosphine Ligand
2. TFA
*”’d) - u—C(S)

BW1
To an oven-dried vial was added Pdg(dba); (15.4 mg, 0.0168 mmol) and 2-(DI-#-
butylphosphino)biphenyl-(10.0 mg, 0.0338 mmol) foliowed by addltion of a solution of
BW1 (R* =Me; R' = Me and n=1) (56.8 mg, 0.168 mmol) In 2 mL of anhydrous THF.
2:Bromopyridine (17.0 mL, 0.178 mmol) was added followed by addition of 0.80 mL of
1.0 N LHMDS solution in THF. The reaction mixtures was stirred at 35 °C for 80 min
followed by addition of iw_eOH and filteratlon through a silica gel pad. Purification by
sllica gel chromatography (0'to 100 % EtOAc in hexanaes) yielded the product which
was treated with 5 mL of a 30% TFA In DCM solution to give BW2 after concentration

_and purification via & reverse phasa column (R* = Me; R' = Me; R™ = 2-pyridyl and

n=1) (89.3 mg, 89%). ES_LCMS (mve): 416.2

Method BX, Step 1
To a solution of BX1 (R* = Me and n = 1) (0.78g, 3.63 mmol) in 10 mL of anhydrous
DMF, was added N-Boc-N'-methy! thiourea (0.70g, 3.70 mmol), EDCI.HCI {0.90g,

4.71 mmol), and diisopropylethylamine (2.5 mL). The mixture was stirmed at RT for
16h before It was quenched with water and extractéd with EtOAc (3 x 50 mL). The
organic solution was dried, concentrated and the resldue chromatographed via a sllica
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gel column to yieid BX2 (R* = R4 = Me and n = 1) (1.23g, 100%). ES_LCMS (mve):
340.1

Method BX, Step 2

To & solution of BX2 (R' = R* = Me and n = 1) (1.23g, 3.63 mmol) In 40 mL of
anhydrous THF was added triphenylphosphine (1.43g, 5.44 mmol) and the mixture
wes cooled to 0°C folfowed by slow addition of dlisopropylcarbodiimide (1.07 mi.. 5.44
mmol). After the mixture was stirred for 15 min at 0°C, nicotinoyl azide (Synthesis,
2004 (17), 2886) (0.66g, 4.71 mmol) was added in one portion and the reaction was
allowed to warm to RT and stir for 3h. The reaction was diiuted with EtOAc (200 mL.)
and washed with water (3 x 100 mL). The residue from the organic layer was purifled
through a sliica gel column to yleld the product azide which was hydrogenation using
20% Pd(OH)2 /C (0.64 mg) in MeOH to give BX3 (R' = R* =Me and n =1).
ES_LCMS (m/e). 339.1.

Method BY
The foliowing compounds were synthesized using methods similar to Methods AO or

L]

Method B2
The following aminoacids were generated using methods almllar to Method D

Method CA
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Compound CA2 (R® = R* = Ph; Z = m-phenylene, R =H and R" =
cyclopertyl) was obtained from CA1 (R® = R* = Ph; Z= m-phenylene, R'® = H and R*®
5  =cyclopentyl) using a method similar to Method G. .

Method CB
The following compounds were synthesized using methods similar to Method E
and/or AX. )
Ha 0— NHy 0—
H o )
10 _
CB1 cB2 CB3 ' CB4
Method CC

g
§
g

cc1 cc2 ccs

15 Method CC, Step 1.

To a methanol solution (20 mL) of CC1 (5 g) cooled to 0 °C was added sodium

borohydride (1 eq) and the reaction was stirred for 30 min before the reaction mixture

was evaporated to dryness then exiracted with DCM/water. The DCM fractions were

pooled, dried (MgSQy), filtered and concentrated to drynesa. The crude product was
20 dissolved In 20 mL. of anhydrous DCM. To this solution was added t-

butyldimethyichlorosilane (2 eq.) and imidazole (2 eq.). The reaction was stirred

ovemight at RT before it was quenched DCM and saturated NaHCOs. The organic
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phase was dried (MgSQ,), filtered and evaporated to dryness to give crude product
cca. '

Method CC, Step 2.

A literature procedure was adapted (Aust. J. Chem. 1990, 43(7), 1196). Compound
CC2 (50 g) In 80 mL. THF was added to mercuric oxide (1.5 eq.) and borontrifluoride
etherate(1.6 eq.) In 540 mL. of THF/H0 (5:1) and the mixture was stirmed under
nitrogen for 2 h before the reaction was quenched with saturated NaHCOs (aq.) and
ether. The ether phase was dried over anhyd. Na.SOj, filterad through a silica pad
and concentrated to give crude CC3. '

Method CC, Step 3.

To CC3 (10.4 grams) in 200 mL. MeOH was added 1.1 eq. of sodium borohydride and
the mixture was stirred for 30 min before the reaction mixture was concentrated and
the residue partitioned In DCM/HgO. The organic phase was dried over NagSO,,
fitered and concentrated. The residue was chromatographed to give product CC4.

Method CC, Step 4.

Compound CC4 (2.5) In 5 mL. anhydrous DCM was added Bis(1,2-
diphenyiphosphino)ethane (DPPE; 1.2 eq.) followed by carbon tetrabromide (1.1eq.)
at 0 °C and the reaction was stirred for 30 min. The reaction was quenched with
hexane and poured over a sflica pad. The organic aolution was evaporated to give

product CC5 as an oil, 'H-NMR (le)CI;)' 85.72, brs, 1H; 4.18, 1, 1H; 3.83, q, 2H; 2.00- .
" 2.10, m, 2H; 1.76-1.81, m, 2H; 1.43-1.58, m, 2H; 0.84, s, 9H; 0.03, s, 6H..

Method CC, Step 5.

Compound CC6 was generated from CC5 using a simllar procedure In Method E.
Crude compound CC8 was purified by flash chromatography (gradient 0-10% EtOAc
in hexans). Two isomers were isolated during purification isomer A which eluted first
followed by Isomer B.

ISOMER A: 'H-NMR (CDCls) § 7.26-7.37, m, 6H; 6.57, 8, 1H; 5.38, s, 1H; 5.02, q, 2H;
4.08, br 8, 1H; 3.67, 8, 3H; 3.08, d, 1H; 2.58, d, 1H; 1.80-1.92, m, 1H; 1.80-1.75, m,
3H; 1.32-1.44, m, 3H; 0.83, 8, 8H; 0.35-0.45, m, 4H; 0.01, 8, 8H.

NS
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ISOMER B: "H-NMR (CDCls) 8 7.286-7.36, m, 5H; 5.56, s, 1H; 5.39, 8, 1H; 5.08, q,
2H; 4.15, br s, 1H; 3.71, 8, 3H; 3.06, d, 1H; 2.70, d, 1H, 1.60-1.80, m, 4H; 1.33-1.48,
m, 3H; 0.87, s, 9H; 0.37-0.51, m, 4H; 0.03, s, 6H. Yield 26% Isomer A and 22%
isomer B.

Method CC, Step 8.

Compound GC7 was obtained from CC8 (lsomer B) through troatment with 1 N TBAF
in THF for 30 min followed by exiraction with ether/water, The organic phase was
separated and washed four times with water. The aqueous phase was pooled and
washed once with Et2O (pH ~8 to 7). The organic phase was dried over NaxSO,,
filtered and evaporated to give product CC7 in 94% yield. TH-NMR (CDCIa). 57.28-
7.39, m, 5H; 5.58, br 8, 1H; 5.49, br s, 1H; 5.10, d, 1H; 5.02, d, 1H; 4,09, brs, 1H;
3.72, 8, 3H; 3.14, d, 1H; 2.70, 8, 1H; 1.79-1.87, m, 2H; 1.67-1.79, m, 1H; 1.53-1.67, m,
2H; 1.44-1.53, m, 2H. ; 1.31-1.39, m, 1H; 0.35-0.54, m, 4H

Method CD
H NHBoc n—4&_NHBoo RINH, "y
R* 1BX » - NHBoc
' reductive amination R
¥ oo cD2 coa
R nH Rl ?NH '
1. TEA NH R?1B(OH), NH
2. BiCN Suzuld R R* = aryl, heteroary!
br ' CD5

cD4

Siep 1: teri-Butyl 2-(3-bromophenyl)-1-oxopropan-2-ytcarbamate

To a solution of ter-butyi 2-(3-bromophenyl)-1-hydroxypropan-2-yicarbamate (CD1;
R* = Me) (1.5 g, 4.8 mmol) in EXOAc (150 mL) at reflux was added IBX (3.82 g, 13.8.
mmol, 3 eq). Reflux was continued for another 2 h and then the mbdure was cooled to
RT. The white precipitate was flitered and the filirate was concentrated. The residue
was purified by chromatography on silica gel by eluting with EtOAc/hexanes to give
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1.0 g (86%) of tertbutyl 2-{3-bromophenyl)-1-axopropan-2-yl carbamate (CD2; R* =
Me) s a coloriess oll. 'H NMR (CDCl) 5 9.42 (s, 1H), 7.89 (m, 1H), 7.60 (m, 1H),
7.55-7.40 (m, 2H), 5.85 (bs, 1H), 1.96 (s, 3H), 1.56 (s, SH).

Step 2: ter+-Butyl 2-(3-bromophenyl)-1-(methylamino)propan-2-yicarbamate

To a solution of tert-butyl 2-(3-bromophenyl)-1-oxopropan-2-ylcarbamate (CD2; R* =
Me) (1.0 g, 3 mmol) In dichloroethane (50 mL) was added methylamine (0.48 g, 6.1
mmol, 2 eq) In water (40%) and 1 mL of AcOH, The solution was allowed to stir at RT
for 1 h followed by the addition of sodium triacetoxyborohydride (1.8 g, 8.5 mmal, 2.8
aq). The resulting mixture was stirred at RT for 18 h and quenched with MeOH. After
stirring for 30 min the mixture was concentrated In vacuo. The residue was purifiad by

chromatography on silica gel by aluting with EtOAc/MeOH to give 0.62 g (60%) of fert-

butyl 2-(3-bromophenyl)-1-{methylamino)propan-2-yicarbamate (CD3; R' = Me, R* =
Me) as a colorieas oll. 'TH NMR (CDCls) 5 7.47( bs, 1H), 7.37 (m, 1H), 7.27 (m, 1H),
7.23 (m, 1H), 5.97 (bs, 1H), 3.18-2.82 (m, 2H), 2.45 (s, 3H), 1.74 (8, 3H), 1.40 (s, OH).
MS (ESI) mve 342.9 (M+H)*.

Step 3: 4-(3-Bromophenyi)-1,4-dimethylimidazolidin-2-Imine

tert-Butyl 2-(3-bromophenyl)-1-~(methylamino)propan-2-yicarbamats (CD3; R' = Me,
R* = Me) (0.62 g, 1.8 mmol) was dissolved in 25% TFA in DCM (25 mL) and the
mixture was left stirring at RT for, 1 h. The mbdure was concentrated in vacuo and the
residue was redissolved In CHCls (20 mL). The solution was washed with 15% NaOH
(10 mL) and the aqueous layer was extracted with CHCls (3 x 10 mL). The combined
organic layer was dried over MgSO, and concentrated In vacuo to give 0.33 g (76%)
of crude 2-(3-bromophenyl)}-N'-methyipropan-1,2-diamine as a colorless oil. 'TH NMR
(CDCly) 8 7.65( t, J = 1.7 Hz, 1H), 7.41-7.34 {(m, 2H), 7.21 (t, J = 7.8 Hz, 1H), 2.86 (dd,
J =117, 0.6 Hz, 1H), 2.84 (dd, J = 11.7, 0.8 Hz, 1H), 2.38 (s, 3H), 1.54 (bs, 3H), 1.43
(s, 9H). MS (ESI) m/e 242.9 (M+H)". The compound was used In the next step
witl16ut further purification. -

To a solution of 2-(3-bromophenyl)-N'-methylpropan-1,2-dlamine (0.12 g, 0.50 mmol)
in EtOH (10 mL) was added BrCN (0.073 g, 0.70 mmol, 1.4 eq). The mixture was

. stired at RT for 16 h and then concentrated in vacuo. The residue was redissolved in

CHCh (20 mL) and the solution was washed with 15% NaOH (10 mL). The aqueous
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layer was extracted with GHCls (3 x 10 mL) and the combined organic layer was dried
(MgSO,), and concentrated to give 0.14 g (100%) of 4-(3-bromophenyl)-1,4-
dimethylimidazolidin-2-imine (CD4; R' = Me, R* = Me) as a colorless oli. 'H NMR
(CDCls) 8§ 7.42 {1, J = 1.7 Hz, 1H), 7.35 (dd, J = 8.1, 1.7 Hz, 2H), 7.15 (t, J = 8.1 Hz,

1H), 3.62 (d, J = 9.3 Hz, TH), .68 (d, J = 8.0 Hz, 1H), 3.08 (s, 3H), 1.56 (be, 3H). MS

(ESI) m/e 288.1, 270.1 (M+H)*.

Step 4: 4-(3-(3,4-Difluorophenyl)phenyi)-1,4-dimethylimidazolidin-2-imine
A mixture of 4-(3-bromophenyl)-4-methyloxazolidin-2-imine (0.027 g, 0.1 mmol,

1 8q), 3,4-dlfluorophenyl boronic acid (0.020 g, 0.13 mmol,- 1.3 eq), F.IbraCat (20 mg),
anhydrous ethanoi (2 mL), and a 1N K<COs aqueous solution (0.12 rL, 0.12 mmol,
1.2 eq) was heated In a microwave reactor (Emrys Optimizer) at 110°C for 15 min,
The mixture was transferred to a prepacked column of Sl-carbonate (2 g, 0.79
mmol/g), which had been conditioned with MeOH/DCM {1:1). The column was eluted
‘with 1:1 MeOH/DCM (3 x 3 mL) and the eluants were collected and concentrated to
give 0.019 g (63%) of 4-(3-(3,4~diflucrophenyl)phenyl)-1,4-dimethylimidazolidin-2-
imine (CD5; R' = Me, R* = Me, R?' = 3,4-difluorophenyi) as a white solid. '"H NMR
(CDCls) & 7.60 (8, 1H), 7.50-7.20 (m, 6H), 3.48 (m, 2H), 2.79 (s, 3H), 1.66 (s, 3H).
MS(ESI) m/e 302.2 (M+H)*, HPLC (A) R: = 5.48 min. .

Alternative for Method CD for compound : R' = OR™

Alternative Method CD, Step 2: tért-Butyl 2-(3-bromophenyl)-1-
(mﬂoxyamlnp)propnn-ﬂ-ylearbamaie

To a solution of fert-butyl 2-(3-bromophenyl)-1-oxopropen-2-yicarbamate {CD2; R* =
"Me) (2.7 g, 8.2 mmol) In dichlorosthana (40 mL) was added methoxylamine
hydrochloride (0.89 g, 10.7 mmol, 1.3 eq) and 1 mL of AcOH. The solution was
allowed to stir at RT for 16 h. The reaction mixture was concentrated to give the
oxime intarmedlate. The oxime was dissolved in EtOH (20 mL) and borane-pyridine
complex (0.74 g, 7.9 mmol) was added dropwise. After stirring at r.t for 20 min, the
reaction mixture was concentrated in vacuo. The rasldue was redissolved [n DCM (50
mL) and washed with water (3x20 mL). The organic layer was dried (NapSO,) and
concantrated to give 1.6 g (64%) of tert-butyl 2-(3-bromophenyl)-1-

(methoxyamino)propan-2-yicarbamats (CD3; R = OMe, R* = Me). "H NMR (CDCl;) 8
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7.80-7.10 (m, 4H), 5.82 (s, 1H), 3.90 (s, 3H), 3.70 (m, 2H), 1.80 (s, 8H), 1.40 (s, 9H).
The crude compound was used in the next step without further purification.

Aiternative Method CD, Step 3: 4-{3-Bromophenyl)-1-methoxy-4-
methylimidazolidin-2-imine

tert-Butyl 2—(3-bromophenyi)-1-(methoxyamino)pmpan—2—yl carbamate (CD3; R' =
OMe, R* = Me) (1.6 g, 4.4 mmol) was dissolved In 25% TFA In DCM (25 mL) and the
mixture was left stirring at-RT for 1 h. The mixture was concentrated in vacuo. The
residue was redissolved in CHCls (20 mL) and washed with 15% NaOH (10 mL). The
aqueous layer was extracted with CHCly (3 x 10 mL). The combined organic layer was
dried over MgSO, and concentrated in vacuo. The residue was dissolved In EtOH (10
mL) and BrCN (0.086 g, 0.81 mmol) was added. After stirring at AT for 16 h, the
mixiture was concentrated In vacuo. The residue was redissolved In CHCl; (20 mL)
and washed with 15% NaOH (10 mL). The aqueous layer was extracted with CHCls (3
x 10 mL). The combined organic layer was dried over MgSO, and concentrated to
give 0.2 g (16%) of 4~(3-bromophenyf)-1-methoxy-4-methylimidazolidin-2-imine (CD4;
R' = OMe, R* = Me) as & colorless oil. 'H NMR (CDCls) 5 7.85-7.35 (m, 4H), 4.02 (s,
3H), 3.98 (d, 1H), 3.81 (d, 1H), 1.94 (s, 3H).

Alternative Method CD, Step 4: 4-(3-(3-Chlorophenyf)phenyl)-1-methoxy-4-
methylimidazolidin-2-imine _

A mixture of 4-(3-bromophenyf)-4-methyloxazolidin-2-imine (CD4; R’ = OMe, R* = Me)
{0.027 g, 0.1 mmal, 1 eq), 3-chloro phenylboronic acld (0.023 g, 0.13 mmol, 1.3 eq),
FibreCat (0.020 g), anhydrous ethanol (2 mL), and 1N K:CO5 aqueous salution (0.12
mL, 0.12 mmol, 1.2 eq) was heated in a microwave reactor (Emrys Optimizer) at 110
*C for 15 min. The mixture was transferred to a prepacked column of Si-carbonate (2
g, 0.79 mmol/g), which had been conditioned with MeOH/DCM (1:1). The column was
eluted with 1:1 MeOH/DCM (3x3 mL) and the eluants were collected and
concentrated to give 0.008 g (25%) of 4-(3~(3-chlorophenyl)phenyl)-1-methoxy-4-
methylimidazolidin-2-imine (CD5; R' = OMe, R* = Me, R*! = 3-CICsHy) a8 a white
solid. "H NMR (CDCls) § 7.75-7.80 (m, 5H), 7.58-7.42 (m, 3H), 4.00 (m, 2H), 3.97 (s,
3H), 1.97 (s, 3H). MS(ESI) m/e 316.0, 318.0 (M+H)", HPLC (A) R;=5.64 min.
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Method CE

N, __NBoc N, __NBoo
F\&E‘ | LDA, TI-I:‘:l:.:l “"\éi}?:

cgy M=Brl X=Br,l|

1. R*B(OH), R’
Fibre Cat, K;COy . NYNH
DME or +-BuOH

110°C,15 min, mlcw R R I
2 TFA/DCM \© )
CE3 R*' a aryl, hetarcaryl

Method CE, Step 1
The syntheeis of CE2 (R'= R*=Me, R*'=Br and R*=Me) was adapted from the
procedure of Spanu, P. et. al., Tet. Left., 2003, 44, 671-675. Thus, to a solution of (S)-
tart-butyl 4-(3-bromophenyl)-1,4-dimethyl-8-oxo-tetrahydropyrimidin-2(1H)-
ylidenecarbamate (CE1; R' = R® = Me, R*' = Br} (0.24 g, 0.6 mmol,  eq) In THF (4
mL), LDA (2M in heptane/THF, 0.6 mL, 0.12 mmeol, 2 eq) was added dropwise via a
syringe at -78 °C. After stiring at -78 °C for 30 min, a solution of lodomethane (0.080
mL, 0.12 mmol, 2 eq) In THF (4 mL) was added dropwise to form an orange-colored
snolate solution. The mixture was stirred at -78 °C for 3 h. Water was added to
quench the reaction and the suspension was warmed to RT. The mixture was then
partitioned between H.O and Et,0. The organic layer was separated and the aqueous
layer was extracted with Et2O (3 x 25 mL). :
The combined organic layers were washed with brine, dried {MgSO,) and
concentrated to give 0.38 g of a brown oll. Chromatography on silica gel using 50%
EtOAc/hexanes as eluent gave 0.14 g (54%) of tert-butyl (4S,5R)-4~(3-bromophenyl)-
1.4,5-trimethyl-8-axo-tetrahydropyrimidin-2(1H)-ylidenecarbamate (CE2; R'= R*=Me,
R*'=Br and R°=Me) as a white eolid. "HNMR (CDCl, 300 MHz): § 10.18 (s, 1H),-7.46
(m, 2H), 7.28 (m, 2H), 3.21 (8, 1H), 3.01 (m, 3H), 3.02 (m, 1H), 1.51(s, 12H), 1.17 (d,
J= 7.1 Hz, 3H). MS(ESI): MH' = 441.7 HPLC (A) Ry = 7.20 min.

7)'273
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Method CE, Step 2
A mixture of (S)-tert-butyt 4-(3-bromophenyl)-1,4-dimethyl-8-oxo-tetrahydropyrimidin-
2(1H)-ylidene carbamate (CE2; R' = R* = Me, R’ = Me, A" = Br) (0.25 g, 0.6 mmol),

. 5-cyanothlen-1-ylboronic acid (0.2 g, 1.3 mmal, 2 eq), Fibrecat (4.28% Pd, 0.7g), and

1N aqg. KoCOs (0.5 mL) was heated at 110 °C in a 20 mL Smith process vial using the
Emrys microwave synthesizer. After cooling, the reaction mixture was transferred to a
pre-packed column of SI-Carbonate column and eluted with with MeOH/CHzCla (1:1).
The eluent was concentrated to give 0.32 g of a yeliow oil, which was purified by sllica
gel chromatography (20-50% EtOAc/hexanss to give 0.13 g (0.3 mmol, 48% Yyield,
syn:anti ratio: 6:1) of (S)-tert-butyl 4-(3-(5-cyanothien-1-yl)phenyi)-1,4-dimettryl-6- _
oxotetrahydro-pyrimidin-2(1H)-ylidenecarbamate as a white solld. '"HNMR (CDCls, 300
MHz): & 10.15 (s, 1H), 7.58-7.53 (m, 3H), 7.53-7.88 (m, 2H), 7.23 (m; 1H), 3.32 (s,
3H), 3.16(m ,1H),1.57 (s, 9H), 1.23 (d, J = 8.9 Hz, 3H). MS (ES!): MH"* = 438.7; M+-56
= 383.1. HPLC R, = 7.28 min (syn Isomer).

{S)-tert-Butyl 4-(3-(5-cyancthilen-1-yl)phenyl)-1,4-dimethyl-6-oxo-tetrahydropyrimidin-
2(1H)-ylidenecarbamate (23 mg, 0.05 mmo!) was treated with 1 mL of
30%TFA/CHCl» at RT for 30 min. The volatiles were removed In vacuo-and the
residue was re-dissolved in acetonitrile (5 mL) and evaporated again to afford 17 mg
of crudae iminopyrimidinone as a yellow solid. The crude product was purified by

_ reverse phase HPLG (B) to provide 10 mg {80%) of (S)-6-(3-(5-cyancthien-1-

yl)phenyl)-6-ethyl-2-imino-3-methyl-tetrahydropyrimidin-4({1H)-one (CE3; R' = R* =
Me, R® = Me, R?' = 5-cyanothlen-1:yl) as a white solid. "HNMR (CDCls, 300 MHz): §
11.1 (br s, 1H), 10.0 (8, 1H), 7.58-7.53 {m, 3H), 7.44 {m, 1H), 7.40-7.28 (m, 2H), 3.30
(m,"1H), 3.16(a ,3H),1.80 (s, 3H), 1.27 (d, J = 7.2 Hz, 3H). MS (ESI): MH* = 438.7;

" M+-58'=339.1. APLC Ry =7.24 mli (syn isomer).

" * Method CF
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-NaH l ar "N ap OO NH DME
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EOCI, DIEA, DMF 11':°c, 15 min
. oR ~ cr

oc q'l to.
_ "‘"cl"a 30% TFA/DCM N
NH

RN WG DA gt

CF3

Msthod CF, Step 1.

" To a solution of t-butylcarbamate (0.5 g, 4.3 mmo, 1 eq) in anhydrous THF (5.0 mL)

at RT was added NaH (0.17 g, 4.3 mmol, 1 eq). The mixiure was stirred at RT for 15
min. Then a solution of methyt isocyanate (0.3 g, 4.2 mmol, 1 eq.) in anhydrous THF
(5.0 mL) was added dropwise. -The reaction mixture was allowed to stir at 25 °C for
15 min. The mixture was then poured into 30 mL of lce-water under vigorous stirring.
The reaction solution was extracted with Eho (2 x 25 mL). The organic layers were
combined and washed with brine (30 mL), dried (Na;S0,), and concentrated in vacuo
to give 0.42 g (50% Yield) of tert-butyl methylcarbamothioylcarbamate CF1 (R'=Me)
as a white solid. "HNMR (CDCl,, 300 MHz): 5 8.3 (br &, 1H), 3.19 (d, 3H, J = 4.8 Hz),
1.8 (brs, 1H), 1.5 (s, 9H).

Method CF, Step 2.

To a solution of an HCI salt of AB2 (R® = 3-bromophenyl and R’ = Me) (0.2 g, 0.7
mmol) and CF1 (R' = Me) in DMF (2 mL) at AT was added DIEA (0.5 mL, 2.8 mmol, 4
eq) and 1-{3-(dimethylamino)propyl}-3-ethylcarbodiimide HCI (EDCI, 0.2g, 1.0 mmol,
1.4 eq). After stiring at RT for 16 h, the mixture was diluted with EtOAc (10 mL),
washed with brine, dried (MgSO,), and filtered. The filtrate was evaporated under
reduced preasure to afford 0.34 g of crude product as a yellow oil which was purified
using silica gel chromatography by eluting with 20% EtOAc/hexanes to give 0.17 g
(0.4 mmol, 60%) of (S)-tert-butyl 4-(3-bromophenyl)-1,4-dimethyl-8-oxo-
tetrahydropyrimidin-2(1H)-ylidenecarbamate (CF2; R'=R®=Me) as a white solid.
"HNMR (CDCls, 300 MHz): 5 10.63 (8, 1H), 7.42 (m, 2H), 7.24 (m, 2H), 8.21 (8, 3H),

HES
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3.2(d, 1H, J = 16.3 Hz), 2.87 (d, 1H, J = 16.1 Hz), 1.65 (s, 3H), 155(5,9H) MS(ESI):

MH* = 3957 398.7. HPLC Ry =7.11 min.

Method CF, Step 3.

A mixture of (S)-tert-buty! 4-(3-bromophenyl)-1,4-dimethyk-6-oxo-tatrahydropyrimidin-

2(1H)-ylidenecarbamate (CF2; R'=R?=Ma) (0.26 g, 0.6 mmol), 5-chloro-2-
hydroxyphenylboronic acld (R*' = 5-chioro-2-hydroxyphenyt; 0.2 g, 1.2 mmol, 2 eq),
Fibrecat (4.26% of Pd, 0.7 g) and 1N aq. KoCOs (0.5 mL) in dimethoxysthane (DME,

10 mL) or tert-butanol (10 mL) in a 20 mL Smith proceas vial equipped with stir a bar '

was sealed and heated In an Emrys optimizer at 110 °C for 15 min. After cooling, the
reaction mixture was transfetred to a pre-packed Si-Carbonate column and eluted '
with MeOH/CHzClz (1:1). The eluant was collected and concentreted under raduced

pressure to glve 0.32g of the crude proguct as an oll. The crude product was purified .

by silica gel chromatography (20-50% EtOAc/hexanes gradient) to yield 0.13 g (0.3
mmol, 48%) of (S)-teri-butyl 4-(3-(3-chloro-6-hydroxyphenyl)-phenyl)-1,4-dimethyl-6-
oxo-tetrahydropyrimidin-2(1H)-ylidenecarbamate (CF3; R’ = R® = Me, R*! = 3-chioro-

6-hydroxyphenyl) as a white solld. ‘HNMR (CDCls, 300 MHz): § 7.48-4.32 (m, 2H),

7.20 (m, 3H), 8.84 (m, 2H), 5.68 (br s, 1H), 3.28 (d, J= 15.7 Hz, 1H), 3.21 (s, 3H),
2.96(d, J = 15.3 Hz ,1H),1.88 (s, 3H), 1.53 (8, 9H). MS (ESI): MH* = 443.7, 445.7; M"-
56 = 388.0. HPLC R, (A) = 6.99 min.

Method CF, Step 4.

_ _(S)-tart-butyl 4-(3-(3-0hloro-6—hydmxyphenyl)phaﬁyl)—1 ,4-dimethyl-8-oxo-

tetrahydropyrimidin-2(1H)-ylidenecarbamate (CF3; R' = R® = Me, R*' = 3-chioro-6-
hydroxyphenyl) (23 mg, 0.05 mmol) was treated with 1 mL of 30%TFA/CHzCl: at AT
for 30 min. The volatlies were removed In vacuo. The resldue was redissolved In
acetonilirile (5 mL) and evaporated again to afford 17 mg of the crude product as a
yellow solid. The crude product was purified via reverse phase HPLC to provide 10
mg (80%) of (S)-6-(3-(3-chloro-8-hydroxy-phenyl)phenyl)-8-ethyl-2-imino-3-methyl-
tetrahydropyrimidin-4(1H)-one (CF4; R' = R® = Me, R' = 3-chloro-8-hydroxyphenyl)
as a white solid. "HNMR (CDClg, 300 MHz): 511.4 (br s, 1H), 7.6-4.25 (m, 3H), 7.24-
6.84 (m, 3H), 3.68 (brs, 1H), 5.18 (br 8, 1H), 3.39 (d, J= 16.1 Hz, 1H), 3.20 (s, 3H),

2.95(d, J = 15.8 Hz,1H),1.74 (8, 3H). MS(ESI): MH* = 344.1. HPLC (A) R, = 5.07 min.

26
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Method CG
EDcI. HOBL, .
HRATA™, NE; iRy .
O cas
pqm)..
uume)oo.u-

[1] NEts, NB l [2] TFA

H .
Method CG, Step 1;
A solution of CG1 (R*' = Br, 12.28 g, 45 mmol) and NaOH (1.93 g, 49 mmol) in MeOH
vacuum, the aqueous residue was adjusted to pH 3 and the resulting solid fittered off,
dried under vacuum to give CG2 (H2' =Br, 11.41 g, 98%). 'H NMR (400 MHz,

év 1)A:Ho
1Bp1eR | I]
..._ 18Rt Oulle
cG7
(70 mL) and water (10 mL) was refluxed for 3 h. After removal of MeOH under
CD3OD) § 8.49 (m, 1 H), 8.27 (m, 1 H), 3.80 (s, 3 H).

Method CG, Step 2;

" A mixure of CG2 (R** = Br, 11.41 g, 44 mmol}, EDCI (8.8 g, 45 mmol), dipropylamine

(6.2 mL, 44.8 mmol), HOBL (8.0 g, 44.4 mmol) and NEt, (10 mL, 72 mmol) In CH:Cl;
(100 mL) was stirred at AT for 48 h. The reaction was washed with sat. NaHCO,,
water (1x), NH4ClI (1x), water (1x), brine (1x}, dried over MgSO,, filtered and
concentrated under vacuum. The resulting material was subjected to silica gel
chromatography (0% — 40% EtOAthexanea) fo give CG3 (R*' =Br, R'®=R"®=Pr,
3.62 g, 24%).
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Method CG, Step 3;

A mixture of CG3 (R®' = Br, A" = R"= Pr, 3.6 g, 10.5 mmol), HN(Me)SOsMe (1.4 mL,
16.3 mmol), Pd(OAC).. (355 mg, 1.68 mmol), Xantphos (1.41 g, 2.44 mmol), Cs.COs
(5.17 g, 15.8 mmoi) In toluene (40 mL.) was degessed under a stream of N; for 10
min, then heated at 95 °C for 18 h. The reaction was cooled to AT, filtered through
celite, and the filtrate partitioned between EtOAc and water. The organic iayer was
washed with water (1x), brine (1x), dried over MgSO,, filtered, and evaporated under
vacuum. The resulting residue was subjected twice to allica gel chromatography (0%
s+ 3% MeOH/CH.Clg) 1o give CG4 (R*! = N(Me)SOMse, R'® = R'® = Pr, 2.65 g, 68%).

Method CG, Step 4;

LiBH, {2 M THF, 8 mL, 16 mmoal) was added to a solution of CG4 (R®' =
N{Me)SO:Me, R'® = R"=Pr, 2.65 g, 7.15 mmol) in THF (40 mL) at 0" C. Atter 18 h at
RT, the reaction was quenched with 1 M HC| and extracted with EtOAc. The organic
layer was washed with brins (1x), dried over MgSO,, filtered, and evaporated under
vacuum. The resulting residue was subjected to silica gel chromatography {0% — 5%
MesOH/CH:Cl) to give CGS5 (R®' = N(Me)SO:Me, R'® = R'*= Pr, 1.77 g, 72%).

Method CG, Step 5; .

A mbdure of CG5 (R*' = N(Me)SO2Me, R'* = R'®= Pr, 1.77 g, 5.17 mmol), sodium
azide (404 mg, 6.21 mmol), and PPhs (2.85 g, 10.87 mmol) In CCl, (5 mL) and DMF
(20 mL) was stirred at 90° C for 5 h, then at RT for 18 h. The reaction was stired with
water (10 mL) for 10 min, then diluted with EtzO. The organic layer was triturated with
water, fiitered, dried over MgSO,, and evaporated under vacuum. The resulting
material was directly used in the next step (azlde reduction).

Method CG, Step 6;

The product from method CG, step 5 was dissolved in EtOH (5 mL) and stimed in the
presence of 10% Pd/carbon under an atmosphere of hydrogen (50 psi) for 18 h at RT.
The reaction mixture was passed through a PTFE-filter, and the fiitrate evaporated
under reduced pressure, The resulting material was subjected to preparative thin
layer chromatography (5% MeOH/CH,Cl) to give CG6 (R*! = N(Me)SO:Me, R™ = R*®
= Pr, 130 mg, 7.5% from CGS).
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Method CG, Step 7;

A mixture of CG6 (R*! = N(Me)SO;Me, R"® = R'®= Pr, 130 mg, 0.38 mmol), 1,3-
di{tert-butoxycarbonyl)-2-methylisothlourea (110 mg, 0.38 mmol), NEts (55 pL, 0.38
mmol) in DMF (1.5 mL) was stirred at RT for 48 h. After removal of the volatiles in-
vacuo, the rasulting material was subjected to preparative thin layer chromatography .
(5% MeOH/CH:Cl; as eluent). The resulting Intermedlate (140 mg, 0.24 mmol) was
treated with 50% TFA/ CH:Cl; at RT for 3 h, followed by removal of all volatiles under
vacuum to give CG7 (R*' = N(Me)SOzMe, R = R'®= Pr, 140 mg, 74% from CGS).

Method CG, Step 8;

A mixture of CG7 (R*' = N(Me)SO:Me, R"® = R'®= Pr, 120 mg, 0.24 mmol), benzil (50
mg, 0.24 mmol) and NEts (134 pL, 0.96 mmol) In EtOH (5 mL) was heated at 100 °C
foi' 18 h. Aiter evaporating all volatlles, the residue was partitioned between water and
CHCle. The organic layer was washed with brine (1x), dried over MgSO,, filtered and
avaporated. The resulting material was subjected to preparative thin layer
chromatography (10% MeOH/CH:Cl, as eluent) to give CG8 (R*' = N(Ma)SOMe, R'
=R'"= Pr, R%= R*= Ph, 69 mg, 50%) as the formate sait. 'H NMR (400 MHz, CDClg)
§7.10-7.40-(m, 13 H), 4.72 (m, 2 H), 3.34 (m, 2 H), 3.08 (s, 3 H), 3.00 (m, 2H), 2.60
(s, 3 H), 1.59 (m, 2H), 1.39 (m, 2 H), 0.82 {m, 3 H), 0.84 (m, 3 H); LCMS: 576.3
(M+H).

Method CH

CH1

A solution of 0.5 mL of 1 M BBrs in DCM (0.35 mmole) was added dropwise to a
solution of CH1 (52 mg, 0.11 mole) in 1.5 mL anhydrous DCM In ice bath. The
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reaction solution was stirred in ice bath for 10 min. and 2 hrs at RT. The reaction was
quenched with 5 mL MeOH In ice bath. After concentration the crude was purified on
C18 reverse phase column to give CH2 (37.3 mg, 687.% yleld) as a formate.

5 Method CI

YOA%‘Q _\3«0"%{(

A solution of Ci1 (20 mg as a formate; 0.042 mmole) in 4mL of DCM was treated with .

10  mCPBA (0.42 mmole) at RT for 2 hrs. The crude mixture wes purified on C18 reverse
phase column to give compound CI2.

Method CJ

BOC Br ' J!:l
" 1 H1
& HN” NP = T
15 Re - ﬁ'

To a solution of CJ1 (n‘ = R® = Me; 324 mg, 0.87 mmole) In 2.5 mL CHCls and 2.5
. mL HOAc In Ice bath was added NBS (312mg, 1.75 mrnole) and the reaction mixture
was stirmed at RT. Upon reaction completion, the crude mixture was dliiuted with DCM,
20 and washed with saturated aqueous Naz5,03, aqueous NaHCOs and brine. The
crude was purified on flash column to give a product which was treated with 50% TFA
In DCM to give CJ2 (R' = R® =Me 220mg, 56.% Yield) after evaporation.

Method CK
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Y O rQ«»- s

HN)H‘r KeCOs, DIF %gr‘f*" —”TﬂF

“"n" cK2

Le BE Sr

\Fun
T amide °‘§r Bu00OH, Nn.n‘ oi_u
n" n. coupling
CK4

Method CK, Step 1;
Similar to a literature procedure (Moloney et al., J. Med. Chem. 1997, 2347-
2362), methyl bromomethylbenzoate (7.00 g, 30.5 mmol) was added to a
suspension of CK1 (R*= R* = Ph, 7.00 g, 27.8 mmol) and K:COs (3.85 g, 27.8
mmol) in DMF (50 mL) at RT. After 18 h, the reaction mixture was diluted with
water and extracted with CHzClz (3x). The combined organic layers were washed
with NaHCO3 (1x), water (3x), dried over MgSO,, filtered and concentrated under
vacuum to give compound CK2 (12.7 g, 100%) '

Method CK, Step 2;
Compound CK3 was obtained from CK2 using method BK, step 3.

Method CK, Step 3;

CK3 (1.18 g, 2.83 mmoi) In THF (15 mL) and 2 N LiOH (4 mL, 8 mmol) was
stimed overnight at RT. The mixture was quenched with 8 N HCI (2 mL, 12 mmol)
and then partitioned between water and EtOAc. The dried EtOAc layer was
concentratad in vacuo and the residue subjected o reverse-phase HPLC
{gradient from 10%-—85% CH3CN/H:0 with 0.1 % HCOzH, 30 mL/min flow rate
on a preparative C18 reverse-phase column) to afford CK4.

Method CK, Step 4;
Compounds CK5 were obtained from CK4 using method G, step 2.

Method CK, Step 5;
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Compounds CK8 were obtained from CK5 using method A, step 3.

Method CL
TMSC - PdCly(PPha)s,
LnAm" Cul, HN'Prp
R%-X
CcL3
NEt,, l!l
R \FNH
H NH
° "lﬂ“iﬂﬂg W
CL5 cLe

Method CL, Step 1; ]

CL2 was obtained from CL1 (3-chlorophenyl boronic acid) following method AW.
Method CL, Step 2;

Trimethylsilyldiazomethane (2 M hexanes, 2.5 mL, 5.0 mmol) was added to a
solution of LDA (freshly prepared from DIPA and "BuLl) In THF at -78° C. After
30 min at -78° C, a solution of aldehyde CL2 (800 mg, 4.13 mmol) in THF {6 mL)
was added and the reaction slowly warmed to RT over 3 h. The reaction was
quenched with water, then extracted with Et2O (2x 100 mL). The combined
organic layers were washed with.brine (1x), dried over MgSO,, fiitered, and
evaporated under vacuum. The resulting material was subjected to silica gel
chromatggraphy {100% hexanes) to give CL3 (752 mg, 86%). ‘H NMR (400
MHz, CDCls) 5 7.21-7.65 (m, 8 H), 3.08 (s, 1 H).

Method CL, Step 3;

A mbdure of CL3 (202 mg, 0.95 mmol), aryl bromide (Ar = 3,5-pyrimidinyl, 181
mg, 1.14 mmol), Pd(dba), (27 mg. 47.5 unol), PPhg (25 mg, 95 pmol), Cul (18
mg, 85 umol) and DIPA (400 uL, 285 umol) in DMF (2 mL) was degassed for 10
min under a stream of Ng, then heated at 100° C for 30 min In a Smith
Synthesizer microwave. The reaction was cooled to RT, filtered and diluted with
EtOAc. The organic layer was washed with water (1x), brine (1x), dried over
MgSO;, filtered, and evaporated under vacuum, The resulting material was
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subjected to sllica gel chromatography (0 — 20% EtOAc/hexanes) to give CL4
(R® = 3,5-pyrimidinyl, 220 mg, 80%). :

Method CL, Step 4; _
A mixture of CL4 (R® = 8,5-pyrimidinyl, 210 mg, 0.72 mmol), KMnO, (297 mg, 1.88
mmol), tetrabuty‘lammonluﬁ bromide (TBAB, 55 mg, 0.17 mmol) in AcOH (263 L)
and CHCl, (5 mL) was stirred for 3 h at RT. The reaction mixture wes filtered through

" a plug of sllica gel, eluting.with MeOH, and the filirate was concentrated under

vacuumn. The residue was subjected to preparative thin layer chromatography (5%
MeOH/DCM) to give CLS (R® = 3,5-pyrimidinyl, 154 mg, 66%).

Method CL, Step 5; . .
Diketone CL5 was converted into CL8 as described in Method CG, step 8. LCMS
(CL6, R® = 3,5-pyrimidinyl): 378.2 (M+H).

Method CM
LA Ay AL N-Boc
N M, 10% Pa/C, MeOH : NH
o s _.H!N .
cm CM2
Method CM, Step 1

To & round bottom flask were added CM1 (R' = Me, R*=Ph; 500 mg, 1.22 mmol),
methanol (20 mL) and 10% Pd/C (200 mg). The mixture was hydrogenated by a
hydrogen balloon for 3 hour 40 min at stirring. After filtration, the concentrated
residue was purified by Analogix flash column chromatography
(EtOAc/Hexane=0%-50%) to produce CM2 (R = Me, R*=Ph; 443 fng. 92%) as
white solid. Observed MW (M+H) 881.2. (400 MHz, CD3OD): 5= 8.13 (s, br,
1H), 7.36-7.26 (m, 5H), 7.09 (m, 1H), 6.68-6.57 (m, 3H), 3.13 (s, 3H), 1.49 (s,
9H).

Method CN

TS5
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NH 4. Pe(dppf)Cly CHyCly, KOAS
? DMSO, 120 °C
B : 2. R?'X, 1M K,CO,, DMBO, 120 °C

CN1 " CN2 _
To an Ace pressure tube were added CN1 (R*=phenyl; R'=Me; 100 mg, 0.280
mmol), bis(pinacolato)diboron (81.0 mg, 0.319 mmol), KOAc (85.0 mg, 0.87
mmol), PdClg(dppf)e:CHzClz (24 mg, 0.029 mmol) and anhydrous DMSO (1.0
mL). The reaction was then heated to 120 *C (oll bath temperature) at stiring
for 2 hour 15 min. After cooling down to RT, the reaction were added 35
dibromo pyridine (206 mg, 0.87 mmol), anhydrous DMSO (1.0 mL) and 1M aq.
K2COs (1.45 mL, 1.45 mmol). The reaction was than heated to 120 *C at stirring
for 45 min. After cooling down to RT, the reaction was poured 1o cold water. The
aqueous layer was exiracted by DCM (3x50 mL) and the combined organic layer
was dried over Na;SO4. The concentrated residue was purified first by
preparative TLC (7M NHs/MeOH:DCM=1:10) and then preparative HPLC
(reveras phase, C-18 column, 0.1% HCOOQH/CHsCN:.0.1% HCOOH/H20 =10%-~
100%) to afford the desired product CN2 (formic acid salt; R*=phenyl; R'=Me;
R%'=3'-(5-bromopyridyl; 53.5 mg, 40%) as a white solid. Observed MW (M+H)
421.1. (400 MHz, CD50D): & = 8.83-8.50 (m, br. 2H), 8.21 (s, 1H), 7.65 (m, 2H),
7.50 (m, 2H), 7.37 (m, 5H), 3.22 (s, 3H). '

Method CO
R2 RR.
r' R?'SnBu P

1 3 1
_ - PS-Ph,P-Pd o

R? PhCF; R
B n % Tmicrowave R/~ n

\ #

co1 CO2

A microwave tube was charged with CO1 (R' = Me, R®= H; R"= cyclopropyl, n = 0) (30
mg, 0.097 mmol), PS-PhaP-Pd (49 mg, 0.12 mmol), and R*'SnBus (R*! = 2-pyrezinyl)
(43 mg, 0.12 mmol) as a soiution In 1 mL of PhCFs. The tube was sealed, and

- evacuated and back-filled with Nz {5X). The mixture was then exposed to microwave
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irradiation (110 °C, 30' min). The resulting mixture was filtered with copious MeOH.

" washes. Concentration of the filtrate gave a crude product that was subjected to RP-

HPLC o give CO2 (R' = Me, R? = H; R® = ¢-Pr, n = 0, R** = 2-pyrazinyl) ds a formate
salt (12 mg, 0.063mmol, 35%). LCMS R, = 3.58 min, m/e = 308.2 (M+H).

Method CP

”*°~ ______ 3;%" Lavamm'y (CﬂahC-OOH \5_7'""

cP2 . " CP4 CP5

Method CP; Step 1: 1 4,2-Dlmphocpholldln-5-one, 2-methoxy-1-methyl-3,3-
diphenyl-2-oxide (CPS) :

Using methods similar to those described by I. V. Konovalova et al. (Zhumal )
Obshchei Khimit, 50(7), 1653-1654), 1.0 equivalent of phosphorisocyanatidous acid
dimethyl ester (Csz. ls added to a solution of banzophenone Imine (CP1) in toluene
and the mixture is warmed to reflux for 4 h. Removal of solvent and purification by
flash chromatogréphy provides the title compouhd (CP3)."

Method CP, Step 2: 1,4,2-Diazaphospholidin-5-thione, 2-methoxy-1-methyl-3,3-
diphenyl-2-oxide (CP4)

To a solution of CP3 in toluene (or xylene) Is added Lawesson’s reagent (1.2
equivalents), and the mixture s stirred at reflux for 2 h. .The mixture is cooled and
poured into cold water. The organic phase is dried (MgSQ,) and fiitered, and soilvent
is removed. The crude product Is purified by flash chromatography to provide the title
compound (CP4). '

Method P1, Step 3: 1,4,2-Diazaphospholidin-S-imine, 2-methoxy-1-methyi-3,3-
diphenyl-2-oxide (CP5)

Using a route similar to that described In Method A, step 3, CP4 is used to prepare
the title compound (CP5). '
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As a variant of Method CP, benzophenone imine (CP1) is treated with 1.0 equivalent
of phosphorisocyanatidous acid dimethyl ester [(CHs0)sP-N=C=8}, giving directly
CP4, which is coverted to CP5 as described in Method CP, Step 3.

.Mel'.hod cQ
: A N\
= iy
4-cnp

cat ca2
Method CQ, Step'1: 1,4,2-Diazaphospholidin-5-thione, ,2-methoxy-1 -methyl-3-
methyl-3-{4-chloro)phenyl-2-oxide (CQ2)
Using an approach simliar to that described by R. Merten et al. [((Chem. Ber., 102
2143 (1969)], mamyllaotl_'llocyanate (1.2 aqulvalsnts) Is added to a solution of dimethyl
[1-amino-1-(4-chloro)phenyl]ethylphosphonate (CQ1) in chloroform and the mixture |s
gradually warmed to reflux. After 2 h at reflux, the mixture Is cooled and solvent is
removed by evaporation. Purification of the crude product by flash chromatography
provides the fitle compound.

Method CQ, Step 2: 1,4,2-Diszaphospholidin-5-imine, 2-methoxy-1-methyl-3-
methyl-3-(4-chioro)phenyi-2-oxide (CQS)

Using a route similar to that described in Method A, step 3, CQ2 is used to prepare
the title compound.

- T = "'_'—Wﬂ'l'd'dCH -
e R
FO(OCH:). “BPh H
CR1 0H2

Method CR, Step 1: 1,4.2-Dlnzaphospholldln-5-om. 2-meﬂloxy-1 -methryl-a—
methyl-3-{4-bromo)phenyi-2-oxide (CR2)

Using an approach similar to that described by R. Merten at al. [(Chem. Ber., 102,
2143 (1869)), methylisocyanate (1.2 aquivalents) is added to a solutlon of dimethyl [1-
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amino-1-(4-broma)phenyl]ethylphosphonate (CR1) in chloroform and the mbxture is
gradually warmed to reflux. After 2 h at reflux, the mixture is cooled and solvent ia
removed by evaporation. Purification of the crude product by flash chromatography
provides the titie compound (CR2).

Method CR, Step 2: 1,4,2-Diazaphospholidin-5-thlone, 2-methoxy-1-methyl-3-
methy}-3-(4-bromo)phenyl-2-oxide (CR3) '

To a solution of CR2 In toluene or xylene Is added Lawesson’s reagent (1.2
equivalents), and the mbxdure is stirmed at refiux for 2 h. The mixture is cooled and
poured Into cold water. The organic phase is dried (MgSO,) and filtered, and solvent
Is removed. The crude product e purified by flash chromatography to provide the titie
compound. )

Method CR, Step 3: 1,4,2-Dlazaphospholidin-5-imine, 2-methoxy-1-methyi-3-
methyl-3-{4-bromo)phenyl-2-oxide (CR4)

Using a route similar to that described in Method A, step 3, CR3 is used to prepare
the title compound.

Method CS

P
NH,
CHyNCs b {Ba00"
CH Oz e
cs1 cs2

Method CS, Step 1: 1,4,2-Diazaphospholidin-5-thione, 2-methoxy-4-(4-
methoxy)phenylmethyl)-1-methyi-3-phenyimethyl-2-oxide ({CS2)

Using an approach similar to that described by R. Merten et al. [(Chem. Ber., 102,
2143 (1969)), methylisothiocyanate (1.2 equivalents) Is added to a solution of
dimethyl [1 -(4—mathoxy)phenylmathyIamiﬁq-Z-(d—bromo)phenyl]aﬂwlphoaphonate
(CS1) In chioroform and the mixture ls gradually wanmed o reflux. After 2 h at refiux,
the mixture Is cooled and solvent Is removed by evaporation. Purlfication of the crude
product by flash chromatography provide tha title compound.
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Method CS, Step 2: 1,4,2-Diazaphospholidin-5-imine, 2-methoxy-4-{(4-
methoxy)phenyimethyl)-1-methyl-3-phenyimethyi-2-oxide (CS3)

Using a route similar to that described in Method A, step 3, CS2 Is used to prepare
the title compound.

Method CS, Step 3: 1,4,2-Diazaphospholidin-5-imine, 2-methoxy-1-methyl-3-
phenylmethyl-z-oxlde (CS4).

A solution of CS3 in methanol is hydrogenated at 1 atm In the presence of 5 mol%
Pd/C, ylelding the title compound after filtration and purification by flash
chromatography.

Method CT
! ;
o 2 L B AL
- Voo “sea™ T CH,0H
g ) nC .
Br Br
em CcT2 CTS CcT4

Method CT, Step 1: Dimethyl{(4-bromophenyl)-1-

_ Isothiocyanato]ethylphosphonate

To a mixture of CT1 in DCM and 0.1 N aqueous sodium bicarbonate (1.0 equivalent)
Is added thiophosgene (1.5 equivalents), and the mixiure Is stimed for 4 h at AT.
Water is added, and the organic phase is dried (MgSO.), filtered and concentrated to

glive the product CT2 which is used without purification.

Method CT, Step 2: 1,4,2-Diazaphospholidin-5-thione, 2-methoxy-1-ethyl-3-(4-
bromo)phenyl-2-oxide (CT3)

To a solution of CT2 in acetonitrile Is addad ethylamine (2 equivalents) and
diisopropylethylemine (2 equivaients) and the solution Is siowly warmed to reflux for 2
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h. After removal of solvent, the product is purified by flash chromatogrnphy to give
the title product.

Method CT Step 3: 1,4,2-Diazaphospholildin-5-imine, 2-methoxy-1-ethyl-3-(d-
bromo)phenyl-2-oxide (CT4)

Using a route similar to that described In Method A, step 3, CT3 Is used to prepare
the title compound. ' '

Method CU

. : ?‘.l’
n,u&ﬂqocﬂah CHOE oo L?s b ?.?J\N/T:H
cul _ Cus

Method CU, Step 1: 1,5,2-Diazaphosphorine-8(1H)-thlone, 1-methyl-2-methoxy-
3-phenyl-2-oxide (CU2) .

Using an approach simliar to that described by R. Merten et al. [(Chem. Ber., 102,
2143 (1969)), methylisothiocyanate (1.2 equivalents) Is added to a solution of
dimethyl (2-amino-1-phenyl)ethylphosphonate (CU1) In chloroform and the mixture ts
gradually warmed to reflux. After 2" h at refiux, the mixture is cooled and salvent is
removed by evaporation. Purification of the crude product by flash chromatography
provides the title compound. -

Method CU, Step 2: 1,5,2-Diazaphosphorine-6(1H)-Imine, 1-methy|-2-mcthoxy-3-'
phenyl-2-oxide (CU3)

Using a route similar to that described in Method A, step 3, CU2 Is used to prepare
the titile compound.

Method CV
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Method cv, Step 1: Dlmethyl (z-laothlocynnntod -phenyl)elhylphoaphonah
(Cv2) '

To a mixture of CV1 In methylene chloride and 0.1 N aqueous sodium bicarbonate
(1.0 equivalent) is added thiophosgene (1.5 equivalents), and the mbdure Is stirred for
4 h gt RT. Water Is added, and the organic phase is dried (MgSO4), filtared and
concentrated 1o give the product which Is used without purification. .

Method CV, Step 2: 1,5,2-Diazaphosphorine-8(1H)-thione, 1-cyclopropy-2-
methoxy-3-phenyl-2-oxide (CV3)

To a solution of CV2 In acstonitrile is added qyclopropylamlne (2 equivalents) and
diisopropylethylamine (2 equivalents) and the solution is heated at reflux for 2 h. After
removal of solvent, the product Is purified by flash chromatography to give the title
product.

Method CV Step 3: 1,4,2-Diazaphospholidin-54mine, 2-methoxy-1-cyclopropyl-
3-(4-broma)phenyl-2-oxide (CV4) '

Using a route similar to that described in Method A, step 3, CV3 Is used to prepare
the title compound., -

Method CW

Qﬁm —a %ﬂl‘m e -@tﬁ

Method CW; Step 1: Boe-1 5O Mlmphosphorlns-s-lmlne. 2-methoxy-1-methyl-
4-(3-aryiphenyl)-2-oxides (CW2)

Reaction of tert-butyl memylcarbamoﬂ'uaylcalbamahs with CW1 (R® = Me)
using EDCI and DIEA In DMF affords CW2 (R® = Me) after purification.

PO
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Method CW; Step 2: 1,5,2-Diazaphosphorine-5-imine, 2-methoxy-1-methyl-4-(3-
(m-cynnopheny)phenyl)-z-oxldes (CW3)

Following the procedure of Sauer, D. R. &f a/, o:y Letf., 2004, 6, 2793-2796,
Suzuki reaction of CW2 (R® = Me) with aryl boronic acids using polymer-support Pd
catalysts such as Fibré Cat or PS-PPh3-Pd under microwave heating conditions
provides CW3 (R® = Me and R*' = m-CN-Ph) of the Invention after subsequent Boc-
deprotection.

| . | cx
N._.NBoc NBoc
. 1. cycitzat
\nﬁl RuCly, NaiO, | TH _t-cyolaation Qi
O R®  CHyCh/MeCNM,0 R® "2 TeAIDOM
) . OH
cX1 S > ¢ _ cX3

Method CX, Step 1, (S)-2-{tert-Butoxycarbonyl)-1,4-dimethyi-8-oxo-

- hexahydropyrimidine-4-carboxylic acid

To a'solution of (S)-tert-butyl 4-(furan-2-yl) -1 4—dlmethyl-6—oxo—tatrahydropyﬂm|dln-
2(1H)-ylidenecarbamate CX1 (R® = Me) (1.12 g, 3.84 mmol, prepared using Method
CF) in DCM (7 mL) was added MeCN (7 mL) and HsO (10.5 mL), followed by
RuCls*Hz0 (7.6 mg, 0.036 mmol, 1 moi%), and NalO, (11.6 g. 54.2 mmol, 15 eq). The
mibxture was stirred at RT for 2 h. The mixture was diluted with DCM (100 mL) and the
organic layer was separated, dried (NazS0O,), and concentrated to give 0.90 g (86%)

of (S)-2-(tert-butoxycarbonyl)-1,4-dimethy}-8-oxo-hexahydropyrimidine-4-carboxylic

acid CX2 (R® = Me) as a brown solid. "H NMR (CDsOD): 5 3.17 (s, 3H), 3.02 (m, 2H),
1.63 (s, 8H), 1.57 (8, 3H).

Method CX, Step 2, (6S)-2-imino-3,6-dimethyl-6-(3-(3-(trifluoromethyl)phenyl)
1,2,4-oxadlazol-5-yl)-tetrahydropyrimidin-4(1H)-one (CX3)

To a solution of (S)-2-(tert-butoxycarbonyl)-1,4-dimethyl-8-oxo-hexahydropyrimidine-
4-carboxyfic acid (CX2, R = Me, 0.035 g, 0.12 mmol) in DMF (0.24 mL) was added
TBTU (0.040 mg, 0.12 mmol, 1 eq), HOBt (0.0035 mg, 0.024 mmol, 0.2 ag), and
DIEA (0.107 mL, 0.60 mmol, 5 eq). The mixture was stimed at RT for 10 min and then
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N-hydroxy-3-(trifluoromethyl)benzamidine (0.028 mg, 0.13 mmol, 1.1 eq) was added.
After stimring for another 2 h, the reaction mixture was diluted with EtOAc (20 mL),
washed with HgO (10 mL) and saturated brine (10 mL), and concentrated In vacuo.
The crude residue was dissolved In THF (0.4 mL) and then TBAF (1M in THF, 0.099
mL, 0.9 eq) was added. The mixture wase stirred at RT for 2 h, EtOAc (20 ml) was
added to the reaction mixture, which was washed with H:O (10 mL) and saturated
brine (10 mL), and concentrated In vacuo. The residue was treated with 30%
TFA/DCM (1 mL) at RT for 1. The reaction mixture was concentrated in vacuo and the
crude product was purified on.reverse phase HPLC (B) to give 0.015 g (26%) of (6S)-
2-Imino-3,6-dimetfiyl-6-{3-(3-(triflucromethyl)phenyi)-1,2,4-oxadlazol-5-yl)-
tetrahydropyrimidin-4(1H)-one (CX3; R®= Me, R’ = 3(3-(triflucromethyl)phenyl)-1,2,4-
oxadiazol-5-y1)) as a whita solid. '"H NMR (CDsOD): 5 8.40 (m, 2H), 8.04 (d 1H,J=
6.9 Hz), 7.90 (1, 1H, J = 8.1 Hz), 3.81 (m, 2H), 3.38 (s, 3H), 1.82 (s, 3H) MS (ESI):
MH"* = 354.2, HPLC (A) R = 8.234 min.

Method CY
| ) |
ﬁ:b&m 1. TMSCHN,, MeOH/toluarie NYNB”
: Sl NH
e R® 2. NHzNH,, EtOH ) (]
' HNHy
CcX2 ] CY1

(S)-2-{tert-Butoxycarbonyl)-1,4-dimethyl-8-oxo-hexahydropyrimidine-4-

_ carbohydrazide

To a solution of (S)-2-(tert-butoxycarbonyl)-1,4-dimethyl-8-oxo-hexahydropyrimidine-
A-carboxylic acld €X2 (R® = Me) (0.357 g, 1.25 mmol) in 1:5 MeOH/toluene (3 mL) .
was added TMSCHN2 (2M in hexane, 1.8 mL, 3.8 mmol, 3 eq).-The mixiure was
stirred at RT for 2 h. The mixture was concentrated in vacuo to give 0.37 g (100%) of
(S)-methyl 2-(tert-butoxycarbonyl)-1,4-dimethyt-6-oxo-hexahydropyrimidine-4-
carboxylate as a brown solid. *H NMR (CDCly): § 8.80 (s, 1H), 3.70 (s, 3H), 3.14 (s, -
1H), 2.79 (s, 2H), 1.53 (s, 8H), 1.50 (8, 3H).

To a solution of (S)-methyl 2-(tent-butoxycarbonyl)-1,4-dimethyl-6-oxo-
hexahydropyrimidine-4-carboxylate (0.074 g, 0.25 mmol) in EtOH (0.5 mL) was added
NHzNH;z (0.023 mL, 0.75 mmol, 3 eq) and the mixture was stirred at RT for 4 h. The

AL
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mixture was concentrated in vacuo to glve 0.074 g (100%) of (S)-2-(tert-
butoxycarbonyl)-1,4-dimethyl-6-oxo-hexahydropyrimidine-4-carbohydrazide (CY1,
R®%=Me) as a yellow solid. 'H NMR {CDCk) 5 8.85 (s, 1H), 3.11 (s, 3H), 2.28 (m, 2H),
1.50 (s, 9H), 1.47 (s, 3H).

1.
o~y
N\@im
N.__NBoc
oﬁ:‘\rﬁi St oM
* 2. TsCl, EtzN, DMAP, DCM

< At
NHNH, 3. TFADCM

CvY1
3-(5(S)-2-imino-1,4-dimethyl-8-oxo-hexahydropyrimidin-4-yi)-1,3,5-oxadiazol-2-
ybenzonitrile ‘

To a solution of (S)-2-(tert-butoxycarbonyi)-1,4-dimethyl-6-oxo-hexahydropyrimidine-
4-carbohydrazide (CY1; R®= Me, 0.037 g, 0.12 mmol) In DCM (0.3 mL) at 0 °C was
added EgN (0.035 mL, 0.24 mmol, 2 eq) followed by 3-cyanobenzoyl chloride (0.027
g, 0.16 mmol, 1.3 eq). The mixture was stirred at RT for 6 h. The mixture was diluted
with DCM (20 mL), washed with HzO (10 mL) and saturated brine (10 mL), and
concentrated in vacuo, The rasidue was then treated with TeCl (0.035 g, 0.18 mmol,
1.5 eq), EisN (0.046 mL, 0.31 mmol, 2.6 eq), and DMAP (0.002 g, 0.016 mmol, 0.13
eq) in DCM (0.25 mL) at RT for 16 h. The 5nlxture was dlluted with DCM (20 mL),
washed with HzO (10 mL) and saturated brine (10 mL), and concentrated in vacuo.
The residue was treated with 30% TFA/DCM (1 mL) at RT for 1 h. The mixture was
concentrated In vacuo and the residue was purified on reverse phase HPLC (B) to
give 0.006 g (12%) of 3-(5-({S)-2-imino-1,4-dimethyl-8-oxo-hexahydropyrimidin-4-yi)-
1,3,4-oxadiazol-2-yl)benzonitrile as a white solid (CZ1; R® = Me) ."HNMR (CD;OD,
300 MHz): § 8.48 (m, 2H), 8.12 (d, 1H), 7.92 {t, 1H), 8.75 (m, 2H), 3.386 (s, 3H), 1.82
(s, 3H). MS (ESI): MH* = 311.2, HPLC (A) Ry = 4.175 min.

Method CZ

Method DA
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' ) c NH
(:5(:-" 2.1-:::5“, Dm,pc: u—q' _@ R*

VN, . STFADCM

Ccvy1 DA1
(S)-6-{5<(3-Chlorophenylamino)-1,3,4-oxadlazo}-2-yi)-2-imino-3,6-dimathyk-
tetrahydropyrimidin-4(1H)-one
To a solution of (S)-2-(tert-butoxycarbonyl)-1,4-dimethyl-8-oxo-hexahydropyrimidine-
4-carbohydrazide (CY1, R® = Me, 0.030 g, 0,10 mmol) in DCM (0.25 mL) was added
3-chlorophenylisocyanate (0.015 mL, 0.20 mmol, 2 eq). The mixture was stimed at RT -
for 3 h and volatiles were then removed in vacuo. The resldue was treated with TsCl
(0.020 g, 0.10 mmol, 1 eq), EigN (0.083 mL, 0.80 mmol, 6 eq), and DMAP {0.002 g,

1.

-0.016 mmol, 0.16 eq) in DCM (0.25 mL) at RT for 16 h. The mixture was diluted with

DCM (20 mL), washed with H20 (10 mL) and saturated brine (10 mL), and
concentrated in vacuo. The residue was treated with 30% TFA/DCM (1 mL) at RT for
1 h. The mixture was concentratad In vacuo and the residue was purified on reversa
phase HPLC (B} to give 0.006 g (10%) of (S)-6-(5-(3-chlorophenylamino)-1,3,4-
oxadiazol-2-yl)-2-imino-3,6-dimethyktetrahydropyrimidin-4(1H)-one (DA1; R® = Me).
'"HNMR (CDsOD, 300 MHz): 5 7.78 (t, 1H), 7.47 (m, 2H), 7.17 (dt, 1H), 3.53 (m, 2H),
3.36 (s, 3H), 1.78 (8, 3H). MS (ESI): MH* = 335.3, HPLC(A) R;=5.710 min.

Method DB
. N .
B THMS—N=C=N-—-TMB, ﬂGI-._ B » RINHOHMNaOE -
CHzCly . " BOH

DB1
M{  Pdostalym :
n.‘ K.CO,IEIOHIH.O nl

]

110 *C, microwave R

DB2 DB3
Method DB, Step 1; (1-(3-Bromophenyt)ethylidene)cyanamide (DB1, R* = Me)

0
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Following the procedure of Cuccla, S.J.; Fleming, L.B.; France, D.J. Synth. Comm.
2002, 32 (18), 3011-3018: 3-Bromoacetophenone (2.0 g, 10 mmol, 1 eq), was
dissolved In 20 mL DCM. A 1.0 N solution of titanium tetrachioride in DCM (20 mL, 20
mmol, 2 eq) was added dropwise over 15 min and the resulting mixture was stirred at
25 °C for 1 h. Ble-trimethylsitylcarbodiimide (5.0 mL, 22 mmol, 2.2 eq) In 5 mL of DCM
was added over 15 min and the reaction was stirred for 18 h under argon. The
reaction was poured onto 200 mL of an ice/water mixture and extracted with 3 x 200
ml of DCM. The combined organic phase was dried over MgSQ,, filtered, and
concentrated to give 2.3 g (100%) of (1-(3-bromophenyl)ethylidene)cyanamide (DB1, '
R* = Me) as a white sofid: 'H NMR (CDCls) § 8.16 (1, J = 1.8 Hz, 1H), 7.84 (dd, J =
1.7, 1.1 Hz, 1H), 7.76 (dd, J = 1.7, 1.1 Hz, 1H), 7.38 (t; J = 8.0 Hz, 1H), 2.82 (s, 3H).

Method DB, Step 2; 5-(3-Bromophenyl)-2,5-dimethyl-1,2,4-oxadlazolidin-3-imine
(DB2, R' = Me)

To a solution of the HCI sali of-methylhydroxylamine (0 18 g, 2.2 mmol, 1 aq) )]
ethanol (26 mL) at 25 °C was added a 21% solution of NaOEt in ethanol (0.75 mL, 2.0
mmol, 0.9 eq) followed by (1-(3-bromophenyl) ethylldene) cyanamide (0.50 g, 2.2
mmol, 1 eq). After sthing at 25 °C for 10 min, the solvent was remaved in vacuo. The
residue was redissolved In CH2Clz (25 mL), the mixture was filtered; and the solvent
was removed /n vacuo to give 0.5 g (83%) of 5-(3-bromophenyl)-2,6-dimethyl-1,2.4-
oxadiazofidin-3-imine (DB2, R' = Me, R* = Me) as a colorless oll: 'H NMR (CDCk) 5
7.83 (t, J = 1.8 Hz, 1H), 7.52 (dd, J = 2.0, 1.1 Hz, 1H), 7.38 (dd, J = 2.0, 1.1 Hz, 1H),

_ 7.20 (t, J = 7.9 Hz, 1H), 3.28 (s, 3H), 1.88 (s, 3H). MS (ESI) m/e 270.0, 272.0 (M+H)*.

Method DB, Step 3; 5-(3-(3-chlorophanyl)phenyl)-z.s-dlmethyl-i 12,4~
oxadiazolidin-3-Imine :
To a solution of 5-(3-bromophenyl)-2,5-dimethyl-1 .2,4—ondlazol|din-3-lmlne (25 mg,
0.083 mmol) and 3-chlorophenyl boronic acid (17 mg, 0.11 mmol) in sthanol (1 mL)
was added a 1 M aqueous solution of KzCOs (0.22 mL., 0.22 mmoi) and PS-PPhs-Pd
(48 mg, 0.0046 mmol). The sampie was heatad In an Emrys Optimizer Microwave at
110 °C for 10 min. The resin was flitered off and rinsed altemately 1i1rea times with
CHxCk (5 mL) and CHsOH (5 mL). The‘combined filirates were concentrated and the
residue was purified by reverse phase prep-HPLC to give 12.3 mg (44%) of 5-(3-(3'-
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chlorophenyl)—phenyl)-z,s-diméthyl—1 ,2,4-oxadlazolidin-3-imine (DBS; R! = Me, R* =
Me, R2' = 3-chlorophenyl) as a coloriees oll: 'H NMR (CDCk) 5 7.68 (s, 1H), 7.58 (m,
2H), 7.49 (m, 3H), 7.37 (m, 2H), 3.20 (s, 3H), 1.94 (s, 3H). MS (ESI) mve 302.0, 304.0
(M*H)*.

Usling a similar procedure, the following compounds were also propa.red.

5-(3-(3-Methoxyphenyl)phenyl}-2,5-dimethyi-1,2,4-oxadlazolidin-3-Imine
PCHy

M
4 oAl

'H NMR (CDCls) § 7.72 (8, 1H), 7.62 (dt, 1H), 7.49 (m, 2H), 7.38 {t, J = 8.2Hz, 1H),
7.20 (m, 1H), 7.14 (1, 1H), 6.93 (m, 1H), 3.88 (s, 3H), 3.27 (s, 3H), 1.85 (g, 3H). MS
m/e 298.1 (M*H)

5-(3-(2,5-Dimethoxyphenyl)phenyl)-2,5-dimethyl-1,2,4-oxadlazolidin-3imine
\
OCH, YNH
g a
n-o

'H NMR (CDCls) 5 7.67 (8, 1H), 7.57 (m, 1H), 7.4 (m, 2H), 8.92 (m, 3H), 3.62 (s, SH),
3.77 (8, 3H), 3.27 (s, 3H), 1.85 (s, 3H). MS m/e 328.1 (M"H)

5-(3-(3-Fluorophenyl)phenyl)-2,5-dimethyl-1,2,4-oxadlazolidin-3-imine

'H NMR (CDCls) 5 7.71 (8, 1H), 7.80 {m, 1H), 7.50 (m, 2H), 7.41 (m, 2H), 7.31 (m,
1H), 7.08 (m, 1H), 3.29 (s, 3H), 1.94 (s, 3H). MS m/a 286.0 (M*H)

_ 5433-Trifluoromethoxyphenyl)phernyl)-2,5-dimethyl-1,2,4-oxadiezolldin-3-imine
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"H NMR (CDCls) § 7.70 (s, TH), 7.59 (m, 1H), 7.55 (i, 1H), 7.50 (m, 2H), 7.46-7.48
(m, 2H), 7.26 (m, 1H), 3.29 (s, 3H), 1.95 (s, 3H). MS m/e 352.1 (M*H)

5<3-{3-Pyridyl)phenyi)-2,5-dimethyl-1,2,4-oxadlazolidin-3-imine

i

'H NMR (CDsOD) 5 .17 (s, 1H), 8.84 (m, 2H), 8.08 (m, 1H), 7.99 (s, 1H), 7.88'(m,
1H), 7.72 (m, 2H), 8.37 (s, 3H), 2.00 (s, 3H). MS m/e 260.1 (M'H) _

5-(3+3,5-Dichlorophenyl)phenyl)-2,5-dimethyl-1,2,4-oxadlazolidin-3-imine

'H NMR (CDCls) § 7.66 (s, 1H), 7.54 (m, 1H), 7.52 (m,-2H), 7.47 (m, 2H), 7.38 (m,
1H), 3.30 (s, 3H), 1.94 (s, 3H). MS m/e 336.1 (M*H)

5<(3-(2-Chiorophenyl)phenyl)-2,5-dimethyl-1,2,4-0xadlazolidin-3-imine
\

.y H
J 0' J
"H NMR (CDCl) § 7.58 (m, 1H), 7.50 (m, 4H), 7.34 (m,. 3H), 3.28 (s, 3H), 1.95 (8, 3H).
MS m/e 302.1 (M'H)

5-{3-(3-Chloro-4-fluorophenyl)phenyl)-2,5-dimethyl-1,2 4-oxadlazolldIin-3-imine
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"H NMR (CDCls) 5 7.65 (m, 2H), 7.48-7.54 (m, 4H), 7.22 (m, 1H), 3.30 (s, 3H), 1.94
(s, 3H). MS m/e 320.1 (M*H)

5 ) Method DC
dezOO; n\éf . Qoc
Kcu EtOH AH &\&ﬁaﬁ%ﬁ B'\O"><;°«
8 LAH .
Des
1. aocwacnl
2. RuO¢/Nal0,
N E:_I " sztlnm' MaH g~ 1. TFAIDCM m:ﬁ
E\O)Qr 2 Poldaly 2 o~
bes 3. HCWaxane ocs oce
l BCN :
L m X
H"‘ﬁ
! Bunid “‘OB‘:
ey pcs

Method DC, Step 1, 5-(3-Bromophenyl)-5-methylimidazolidine-2,4-dlone

10 A mixture of 3-bromoacetophanone (10 g, 50 mmol), KCN (8.16 d. 130 mmol, 2.5 eq)
and (NH,).CO5 (21.7 g, 225 mmol, 4.5 eq) In EtOH/H0 (1:1, 110 mL) was heated at
80 °C for 16 h. The reaction mixture was cooled to 0 °C. The resulting precipltate was
filtered, washed with water, hexane, and then dried to give 12.8 g (83%) of 5(3-
bromophenyl)-5-methylimidazolidine-2,4-dione as an off-white solid (DC1; R?= Me).

15 'H NMR (CDsOD) 5 7.84 (s, 1H), 7.45 {t, J = 8.7 Hz, 2H), 7.26 {t, J = 7.8 Hz, 1H), 1.68
(s, 3H).
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Method DC, Step 2, 2-Amino-2-(3-bromophenyl)propancic acld
5-(3-Bromophenyl)-5-methylimidazolidine-2,4-dione (DC1; R? = Me) '(1 .5 g, 5.6 mmol)
was dissolved in 16 mL of TN KOH, heated to 185 °C In a microwave reactor (Emrys
Optimizer) for 2 h. Afterward the mixture was camfully acidified using conc. HCI to pH
~2. The mixture was extracted once with Etzo (20 mL) The aqueous layer was
concentrated in vacuo to give 1.8 g (100%) of 2-amino-2-{3-bromophanyl)-2-
prapanoic acid {DC2; R® = Me) as an off white solid. 'H NMR (CDsOD) § 7.75{t, J =
2.0, 1H), 7.66 (m, 1H), 7.56 (m, 1H), 7.45 (, J = 8.1 Hz, 1H), 1.99 (s, 3H).

Method DC, Step 3, 2-(3-Bromophenyl)-2-(terl-butoxycarbonyl)pmpénéle acld
To a solution of 2-amino-2-(3-bromophenyl)-propanolc acid (DC2; R® = Me) (10.5 g,
43 mmol) in 1N KOH (105 mL) and dioxane (70 mL) at 0 °C was added (Boc)0 (20.6
g, 95 mmol, 2.2 eq). The mixture was stirred at RT for 18 h. The reaction mixture was
concentrated to 100 mL. EtOAc¢ (100 mL) was added and the mixture was cooled to 0

*C. After acidifying with 2N KHSO, to pH 2 — 3, the aqueous layer was extracted with -

EtOAc (3 x 50 mL). The combined EtOAc layer was washed with HxO (2 x 50 mL),
dried (NaeSO4), and concentrated to give 11.7 g (79%) of 2-(3-bromophenyl)-2-(tert-
butoxycarbonyl) propanaic.acid as a whita solld. 'H NMR (CDCla) § 7.61 (s, 1H), 7.41
(m, 2H), 7.24 (m, 1H), 1.98 {s, 3H), 1.44 (s, SH).

To a solution of 2-(3-bromophenyi)-2-(teri-butoxycarbonyl) propanoic acld (11 .3'9.
32.8 mmol) in MeOH (35 mL) was added toluene (175 mL) followed by TMSCHN:
(2M in hexane, 44 mL, 58 mmol, 3 eq). 'i'he mixture was stimed at RT for 16 h.
Solvents were evaporated and the residue. was chromatographed on sliica by eluting
with EtOAc/hexanes to give 11.8 g (100%) of methyi 2-(3-bromopheny|);2:(tart-
butoxycarbonyl)propanoate as a yeliow oll. 'H NMR (CDCIy) 57.59 (t, J = 1.8 Hz, H),

7.36-7.44 (m, 2H), 7.21 (1, J = B.0 Hz, 1H), 6.92 (s, 1H), 3.70 (s, 3H), 1.97 (s, 3H),

1.36 (br 8, SH).

To a solution of methyl 2-(3-bromophenyl)-2-(tert-butaxycarbonyl) propanoate (11 80
33 mmol) In THF (150 mL) at -78 °C was added LAH powder (3.1 g, 82.0 mmol, 2.5
eq). The mixture was stirred at -78 °C and allowed to warm to RT over 16 h. The
mixture was cooled to 0 °C and the reaction was quenched by slowly adding 3 mL of
Hz0. The mixture waa diluted with DCM (500 mL.) followed by the addition of 1N
NaOH (6 mi.) and HgO (8 mL). After stirring at 0 *C for 30 min, the mixture was flitered

N
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and the filtrate was concentrated to give 10 g (85%) of fertbutyl 2-(3-bromophenyl)-1-
hydroxypropan-2-ylcarbamate (DC3; R® = Me) as a coloriess oil. 'H NMR (CDCi) §
7.49 (t, J = 1.8 Hz, 1H), 7.35-7.39 (m, 1H), 7.27-7.30 {m, 1H), 7.21 (t, J = 7.8 Hz, 1H),
3.72 (m, 2H), 1.57 (s, 3H), 1.41 (br &, 9H).

Method DC, Step 4; 3-(teri-Butoxycarbonyl)-4-(3-bromophenyl}-4-methyl-[1,2,3]}-
oxathlazolidine-2,2-dloxide

To a solution of SOCI2 (5.7 mL, 2.5 eq) In dry CHsCN (37 mL) under argon was
cooled to -40 °C was added tert-butyl 2-(3-bromophenyl)-1-hydroxypropan-2-
ylcarbamate (DC3; R* = Me) (10.3 g, 31 mmol) In dry CH;CN (27 mL) was added
dropwisé, followed by the addition of dry pyridine (12.4 mL, 160 mmol, 5 eq). The
mixture was then allowed to warm to RT In 1 h. The mixture was concentrated to -
about 30 mL. EtOAc (30 mL) was added and the precipitate was flitered off. The
fikrate was concentrated In vacuo to give 10.4 g (89%) of 3-(terl-butoxycarbonyl)-4-(3-
bromophenyl)-4-methyi-{1,2,3}-oxathiazolldine-2-oxide as a colorless oil. '"H NMR
(CDCls) 5 7.64 (¢, J = 2.0 Hz, 1H), 7.36-7.53 (m, 2H), 7.24 (m, 1H), 4.52 (q, J = 9.5 Hz,
2H), 1.86 (s, 3H), 1.42 (br s, BH).

To a solution of 3-(tert—butoxycarbonyl)-4—(3bromophenyl)-4—msthyl—{1 2,3]-
oxathiazolldine-2-oxide (10.4 g, 28 mmeol) in CHsCN (50 mL) at 0 °C was added RuO,
(0.5% in stabilized aq., 50 mg, 0.1% by weight) in HeO (10 mL) amd NalO, (8.9 g,
41.5 mmol, 1.5 eq) in HzO (35 mL). The mixture was stired at RT for 2 h. The mixture
was partitioned between Et.O (200 mL) and HzO (50 mL). The organic layer was

separated and the aqueous layer was extracted with E2O (3 x 50 mL). The combined -

organic layer was dried (NaxSD,), and concentrated to give 10.8 g (100%) of 3-(tert-

a0

butoxycarbonyl)-4-(3-bromophenyl)-4-methyH1,2,3}-oxathiazolidine-2,2-dioxide (DC4;
R® = Me) as & white solid (~ 10.8 g, yield: 100%). "H NMR (CDCly) § 7.56-{t, J = 1.8
Hz, 1H), 7.48-7.52 (m, 1H), 7.38-7.44 (m, 1H), 7.0 (t, J = 8.0 Hz, 1H), 4.41 (dd, J1 =
9.3 Hz, J2 = 20.4 Hz, 2H), 2.01 (s, 3H), 1.39 (s, 9H).

Method DC, Step 5; 3-Allyl-4-(3-bromophenyl)}-4-methyl-{1,2,3]-oxathlazolidine-
2,2-dloxide

3-(ten‘-Butoxycarbonyl)—tt-(a-bromophenyl)-4-methyl-[1 2.3}-oxathlazolidine-2,2-dioxide
(DC4; R® = Me) (10.8 g, 28 mmol) was dissolved in 25% TFA In DCM (40 mL, 5 eq)
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and the mixture was left standing at RT for 3 h. The mixture was concentrated In
vacuo to give 7.3 g (81%) of 4-(3-bromophenyl)-4-methy}-[1,2,3]-oxathiazolidine-2,2-
dioxide as a yeliow oil. ' NMR (CDCle) §7.59 {1, J = 1.8 Hz, 1H), 7.48-7.52 (m, 1H),
7.39-7.42 (m, 1H), 7.30 (t, J = 8.1 Hz, 1H), 4.59 (m, 2H), 1.82 (8, 3H).

To a solution of 4-(3-bromophenyl)}-4-methyl{1,2,3}-oxathlazolidine-2,2-dioxide (7.3 g,
25 mmol) in DCM (77 mL) was added allyl lodide (9.1 mL, 100 mmol, 4 eq), followed
by BnBusNC} (0.38 g, 1.3 mmoi) and 40% NaOH (28 mL). The mixture was stirred at
RT for 16 h. The organic layer was separated and the solvent was evaporated. Silica
gel chromatography using 5-20% EtOAc/hexanes gave 8.3 g (100%) of 3-ally}-4-(3-
bromophenyl)}-4-methyl{1,2,3}-oxathiazolidine-2,2-dloxkie (DCS; R%= Me) as a
colorless oil. 'H NMR (CDCh) 5 7.64 (t, J = 1.8 Hz, 1H), 7.46-7.54 {m, 2H), 7.3t (t, J =
8.0 Hz, 1H), 5.77-5.88 {(m, 1H), 5.19-5.33 (m, 2H), 4.38B (dd, J1 =8.7 Hz, J2=23.7
Hz, 2H), 3.46-3.68 (m, 2H), 1.83 (s, 3H).

Method DC, Step 6; N~{2-{3-bromophenyi)-2-amino)prop-1-oxy)-methylamine
To a suspenasion of NaH (80%, 0.14 g, 1.5 aq) in 0.5 mL of anhydrous DMF was
added tert-butyl hydroxy(methyl)carbamate (0.52 g, 1.5 eq) in 1.5 mL of DMF. After
stiming at RT for 15 min, a solution of 3-allyl-4-(3-bromophenyl)-4-methyi-[1,2,3}
oxathiazolidine-2,2-dioxide (DCS5; R® = Me) (0.78 g, 2.3 mmol) in 8 mL of anhydrous
DMF was added dropwise. The mixture was stirred at RT for 16 h. The mixture was
partitioned between EtOAc (10 mL) and 1N HCI (3 mL). The organic layer was
separated and the aqueous layer was extracted with EtOAc (3 x 5 mL). The combined
organic layer was dried over NagSO, and concentrated to glve 0.45 g (41%) of a
product which was used without purification. '

To a solution of the above product (3. 88 g. 8.1 mmol) In THF (30 mL) was added a
pre-stimed (15 min) mixture of Pd.(dba)s (0.51 g, 0.41 mmol) and 1,4-

-bis(diphenyiphosphio)butane (0.25 g, 0.41 mmol) In THF (5 mL), followed by

ﬂ\iosallcyllacld (2.2 g, 1.2 8q). The mixture was stirrad at RT for 18 h. Solvent waa
evapomted and the residue was chromatographed on silica by eluting with 50%
EtOAc/hexanes to give 1.3 g (37%) product as a oil which was dissolved in 4M
HCVdioxane (11 mL) and the mbxure was stimed at RT for 2 h. Solvent was
evaporated in vacuo and the residue was dliuted with CHCly (10 mL.) foliowed by
treatment with 1N NaOH iol pH ~ 12. The organic layer was separated and the
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aqueous layer was extracted with CHCIs {3 x 10 mL). The combinad organic iayerwas
dried(NaeS04) and concentrated to give 0.56 g (76%) of N-(2-(3-br6mophany|)—2—
amino)prop-1-oxy)-methylamine (DC8; R® = Me, R' = Me) as a coloriess oll. 'H NMR
(CDCls) 5 7.74 (1, J = 1.8 Hz, 1H), 7.41-7.50 (m, 2H), 7.26 (t, J = 8.0 Hz, 1H), 3.85 (dd,
J1 =9.6 Hz, J2 = 28.8 Hz, 2H), 2.72 (3, 3H), 1.48 (s, 3H).

Method DC, Step 7; 5-(3-Bromophenyl)-2,5-dimethyi-1,2,4-oxadlazinan-3-mine
To a solution of N-{2-(3-bromaphenyl)-2-amino)prop-1-oxy)-methylamine (DCS; R* =
Me, R = Me) (0.76 g, 2.9 mmol) In E{OH (10 mL) was added BrCN (0.48 g, 4.4 mmol,
1.5 eq). After stirring at RT for 16 h, the mixture was concentrated. The 'ros.i_du'o was
redissolved in CHCls (20 mL) and washed with 2N NaOH (10 mL). The aqueous layer
was extractad with CHCl (3 x 10 mL). The combined organic layer was dried over
NasS04 and concentrated to give 0.82 g (100%) of 5-(3-bromophenyl)-2,5-dimethyl-
1,2,4-oxadlazinan-3-imine (DC7: R®= Ma, R' = Me) as a light yeliaw oll. "H NMR
(CDCls) 5 10.59 (s, 1H), B.12 (br 8, 1H), 7.46 (m, 2H), 7.28 (m, 2H), 4.14 (dd, J1 =
11.5 Hz, J2 = 57.7 Hz, 2H), 3.39 (s, 3H), 1.69 (8, 3H).

Method DC, Step 8; 5-(3-(3-Cyanophenyl)phenyl)-2,5-dimethyl-1,2,4-oxadlazinan-
3-imine

A mixture of 5-(3-bromophenyl)-2,5-dimethyi-1,2,4-oxadlazinan-3-Imine (DC7;
R® = Me, R' = Me) (0.025 g, 0.088 mmol, 1 eq), 3-cyanophenylboronic acld (0.019 g,
0.13 mmol, 1.5 eq), FibreCat (40 mg), anhydrous ethanol (1.5 mL), and aiN KoCOs
aqueous solution (0.12 mL, 0.12 mmol, 1.4 eq) in a microwave vial was heated in &
microwave reactor ( Emrys Optimizer) at 110 °C for 15 min. The mbxture was filtered,
concentrated and purified by prep HPLC (B) to give 0.012 g (44%) of 5~(3-(3-
cyanophenyl)phenyl)-2,5-dimethyl-1,2,4-oxadlazinan-8-imine (DC8; R® = Me, R' = Me,
R2' = 3-cyanophenyl) as a white solid. 'H NMR (CDCls) § 10.67 (s, 1H), 8.05 (br s,
1H), 7.85 {m, 2H), 7.50-7.66 (m, 5H), 7.35 (m, 1H), 4.22 (dd, J1 = 11.8 Hz, J2=48.8
Hz, 2H), 3.40 (s, 3H), 1.78 (s, 3H). MS m/e 307.3 (M'H)

Using a similar procadure, the following compounds were also prepared:

'5-{3-(3-Pyridyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3~imine
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'H NMR (CDCls) 5 10.85 (s, 1H), 8.13 (s, H), 8.76 {m, 1H), 8.65 (m, 1H), 7.92 (m,
2H), 7.81 (s, 1H), 7.60 (m, 2H), 7.4 (m, 1H), 4.26 (dd, J1 = 11.8 Hz, J2 = 37.4 Hz,
2H), 3.41 (8, 3H), 1.7 (s, 3H). MS m/e 283.2 (M'H)

WO 2006065277

5-(3-(5-Pyrimidyl)phenyl)-2,5-dimethyi-1,2,4-0xadlazinan-3-imine

o

'H NMR (CDCls) 5 10.77 (br 8, 1H), 10.42 {s, 1H), 9.26 (s, 1H), 8.07 (s, 1H), 7.84 (br
8, 1H), 7.57-7.63 (m, 3H), 7.46 (m, 1H), 4.23 (dd, J1 = 11.5 Hz, J2 = 45.9 Hz, 2H),
3.41 (s, 3H), 1.77 (s, 3H). MS m/6 284.2 (M*H)

5-{3-(3-Chiorophenyl)phenyl)-2,5-dimethyl-1 ,z#:_;xadlazlmn-s-lmlno

L

'H NMR (CDCls) 5 10.83 (s, 1H), 8.00 (br s, 1H), 7.46-7.55 (m, 5H), 7 31-7.7.40 (m,
3H), 4.20 (dd, J1 = 11.5 Hz, J2 = 54.4 Hz, 2H), 3.39 (s, 3|-|). 1.76 (s, 3H). MS m/e
316.2 (M‘H)

5+(3-(3-Trifluoromethoxyphenyl)phenyi)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine

OCFs IIINH

"H NMR (CDCls) § 10.72 (s, 1H), 8.03 (br 8, 1H), 7.55 (m, 1H), 7.51 (m, 2H), 7.46 (m,
2H), 7.41 (m, 1H), 7.32-7.34 (dt, J1 = 1.8 Hz, J2 = 7.2 Hz, 1H), 7.21-7.23 (m, 1H),
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4.21 (dd, J1 = 11.8 Hz, J2 = 53.0 Hz, 2H), 3.39 (s, 3H), 1.76 (s, 3H). MS mve 366.2
(M*H) :

5-(34{3-Toluyl)phenyl)-2,5-dimethyl-1,2,4-oxadlazinan-3-imine

Mo A
NH

H NMR (CDCl) § 10.61 (s, 1H), 8.07 (br 8, 1H), 7.53 (m, 2H), 7.45 (m, 1H), 7.33-
7.37 (m, 3H), 7.287.32 (m, 1H), 7.17-7.19 (m, 1H), 4.20 (dd, J1 = 11.8 Hz, J2 = 58.2
Hz, 2H), 3.38 (s, 3H), 2.42 (8, 3H), 1.76 (s, 3H). MS m/e 286.4 (M*H)

5-(3-(3,5-Dichlorophenyl)phenyi)-2,5-dimethyl-1,2,4-oxad|azinan-3-imine

"H NMR (CDCh) 5 10.71 (s, 1H), 8.08 (br s, 1H),-7.47 (m, 3H), 7.43 (m, 2H), 7.35 (m,
2H), 4.20 (dd, J1 = 11.7 Hz, J2 = 54.9 Hz, 2H), 8.40 (a, 3H), 1.76 (8, 3H). MS M/
350.2 (M*H)

5-{3«(2-Filuoro-5-cyanophenylf)phenyl)-2,5-dimethyi-1,2,4-oxadiazlnan-3-imine
N |
N.NH
b

F
H NMR (CDCls) § 10.50 (s, 1H), 7.86 (br 8, 1H), 7.77 (dd, J1 = 2.1 Hz, J2 = 6.9 Hz,
1H), 7.65 (m, 1H), 7.50 (m, 2H), 7.42 (m, 1H), 7.27 (t, J = 5.0 Hz, 2H), 4.20 (dd, J1 =
12.0 Hz, J2 = 50.4 Hz, 2H), 3.40 (8, 8H), 1.76 (s, 3H). MS m/e 325.1 (M'H)

5-(3-(2-Fluoro-5-methoxyphenyl)phenyl)-2,5-dimethyi-1,2,4-oxadlazinan-3-imine



10

15

20

WO 2006/065277 PCTAUSI005/020446

-839 - . ﬂ;’jg

H Al\rNH
NH
F
H NMR (CDCls) 5 10.53 (s, 1H), 7.84 (br 8, 1H), 7.47 (m, 3H), 7.37 (m, 1H), 7.07 (1, J

= 9.5 Hz, 1H), 6.93 (m, 1H), 6.86 (m, 1H), 4.18 (dd, J1 = 11.7 Hz, J2 = §8.5 Hz, 2H),
3.82 (s, 3H), 3.38 (s, 3H), 1.75 (s, 3H). MS nve 330.1 (M*H)

5-(3-(3-Dimethylaminocarbonyiphenyl)phenyl)-2,5-dimethyi-1,2,4-cxadlazinan-3-
Imine )

'H NMR (CDCly) § 10.58 (s, 1H), 7.95 (br 8, 1H), 7.26-7.65 (m, 8H), 4.20 (dd, J1 =
11.5 Hz, J2 = 54.7 Hz, 2H), 3,38 (¢,.3H), 3.14 (s, 3H), 3.02 (s, 3H), 1.75 (s, 3H). MS
m/e 353.2 (M'H) '

5-(3<(2,5-Dimethoxyphenyl)phenyl)-2,5-dimethyl-1,2,4-oxadlazinan-3-imine
: .
N._,NH
e

JHNMR (CDCls) § 10.50 (s, 1H), 7.99 (br 8, 1H), 7.40-7.50.(m, 3H), 7.28-7.33 {m,

1H), 8.84-6.94 (m, 8H), 4.18 (dd, J1 = 11.5 Hz, J2 = 65.4 Hz, 2H), 3.80 (s, 3H), 3.74
(s, 3H), 3.37 (s, 3H), 1.74 (s, 8H). MS mve 342.2 (M'H)

5-(3-(3-Hydroxyphonyl)phenyl)—?,5-dlmethy.l-1 ,2,4-0xadlazinan-3-Imine
H PIiYNH
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'H NMR (CDCls) § 9.75 (s, 1H), 7.38-7.54 (m, 3H), 7.21-7.30 (m, 2H), 7.10-7.12 (i,
2H), 6.82-8.84 (m, 1H), 5.83 (br s, 2H), 4.15 (dd, J1 = 11.5 Hz, J2 = 35.7 Hz, 2H),
3.36 (s, 3H), 1.74 (8, 3H). MS m/e 288.3 (M'H)

5-(3-(3-Fluorophenyl)phenyl)-2,5-dimethyl-1 .z.ﬁxadlwnan-a-lmlno

"H NMR (CDCly) § 10.77 (s, 1H), 8.15 (8, 1H), 7.25-7.56 (m, 7H), 7.01-7.08 (m, 1H),
4.20 (dd, J1 = 11.5 Hz, J2 = 53.0 Hz, 2H), 3.40 (s, 3H), 1.76 (s, 3H). MS m/e 300.2
(M'H)

5-(3-(4-Cyanophenyl)phenyl)-2,5-dimethyi-1,2,4-oxadlazinan-3-imine .

0

'H NMR (CDCls) 5 10.67 (8, 1H), 8.01 (br s, 1H), 7.74 (s, 4H), 7.63 (s, 1H), 7.48-7.56
(m, 2H), 7.33-7.35 (m, 1H), 4.28 (dd, J1 = 11.5 Hz, J2 = 47.2 Hz, 2H), 3.40 (s, 3H),
1.76 (8, 3H). MS mve 307.2 (M*'H)

5-(3-{4-Methoxy-3-pyridyl)phenyl)-2,5-dimethyi-1,2,4-oxadlazinan-3-mine
il i A gdieaae

'H NMR (CDCls) 5 10.55 (s, 1H), 8.74 (d, J = 6.0 Hz, 1H), 8.64 (s, 1H), 7.83 (br s, 1H),
7.49-7.58 (m, 3H), 7.37-7.42 (m, 2H), 4.20 (dd, J1 = 11.5 Hz, J2 = 49.4 Hz, 2H), 4.11
(s, 3H), 3.39 (s, 3H), 1.786 (s, 3H). MS m/e 313.2 (M'H)

Method DD
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Method DD, Step 1;
To a 10 mL MeOH solution of DD1 (R® = R® = H, R" = Me, 1 g) was added p-
methoxybenzaldehyde (1 eq) and 4 A molecular sleves (4 g). The solution was stirred
5 ovamight before sodium borohydride (1 eq) was addaed and reaction stirred for 1 h.
The reaction mixture was filted and solvent evaporated. The residue was
chromatographed using MeOH/DCM fo afford compound DD2 (R® = R® = H, R = Me).

Method DD, Step 2; :
0 Procedure simllar to Method CF, step 2 was used for generation of DD3 (R' =
Me, R® =R%=H, R” =Ma,).

Method DD, Step 3; .
Procedure simliar to Method CF, step 3 was used for generation of DD4 (R‘ =
5 Me, R®=R®=H, R’ = Me) from DD3

Method DD, Step 4;
Compound DD4 was hydrogenated using Pd(OH)2/C In Methanol. After
removal of the catalyst and solvent the crude product was treated with 20% TFA In
)  DCM to give product DD5 (R' = Me, R® = R® = H, R” = Me) after purification.
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Method DE, Step 1: 5-(4-Chiorophenyl)-3-methyisulfanyl-5, G-dlhydro-4H-
[1,2,41thladlazine 1,1-dioxIde

2-(4-Chlorophenyf)ethenesuffonyl chloride DE1 is treated with 1.2 equwalents
of S-methyl isothiourea hemisuifate and a slight excess of 1N NaOH In acetone. After
12 h at RT the mixture Is concentrated In vacuo and the precipitate collected to give
the title compound.

Method DE, Step 2: N-{2-{4-Chicrophenyl)ethene-1-sulfonyl)-S-methyllacthiourea
Using a method simllar to that deacribed by K. Hasegawa and S. Hirooka (Bull. Chem.
Soc. Jap., 1972, 45, 1893), N-(2-(4~clorophenyl)ethylene-1-sulfonyl)thiourea DE2 In
DMF is treated with 1N NaOH (2.4 equivalents) and dimethyl suifate (1.2 aqu'lvalonta)
at 0-10 °C. After 3 h at RT, the reaction mixture is poured into Ice water. The
precipliate is collected, washed with water.and dried to give the titie compound DES3.

Method DE, Step 2: 5<(4-Chlorophenyl)-1,1-dioxo-{1,2,4]1thladiazinan-3-one

Using a method similar to that described by K. Hasegawa and S. Hirooka (Bull. Chem.
Soc. Jap., 1972, 45, 1893), 5-(4-chlorophenyl)-3-methylsulfanyl-5,6-dihydro-4H-
[1,2,4]thiadiazine 1,1-dloxide DE2 In acetone s treated with 1N NaOH and the mixture
Is refluxed for 2 h. The acetone Is evaporated and the mixture is acldifled with conc.
HCl to afford the title compound DEJ.

Method DE, Step 3: 5<(4-Chlorophenyl)-2-methyl-1,1-dloxo-{1,2,4thiadlazinan-3-
one
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Using a method similar to that described by A. Etlenne et al. (Bull. Soc. Chim. Fr.,

1974, 1395) 5-(4-chlorophenyl)-1,1-dloxo-{1,2,4]thladlazinan-3-one I:JEs is treated

with sodium methoxide (1 equivalent) In methanol. Add methyl lodide (1.2 equivalent) '
in DMF and allow to stlr for 12 h. Pour the mixture into ice water and collect the

precipitate of the title compound DE4.

Method DE, Step 4: 5-(4-Chlorophenyl)-2-methyl-1,1-dloxo-[1 ,2.4]lhladlazllian-3-
thione - .

To a solution of DE4 in toluene (or xylene) is added Lawesson's reagent (1.2
equivalents), and the mbxture le stimed at reflux for 2 h. The mixture ls cooled and
poured Into cold water. The organic phase is dried (MgSO,) and filtered, and solvent
is removed. The crude product is purified by flash ‘chromatography to provide the title
compound (DES).

Method DE, Step 5: 5-(4-Chlorophenyl)-2-methyl-1,1-dloxo-{1,2,4]thiadlazinan-3-
ylldeneamine

Using a route simllar to that described in Method A, step 3, DES Is used to prepare
the title compound (DES). -

As a variant of this method, DE2 is treated with ammonila and the resultant
product le treated with sodium hydride and methyl lodide in DMF to give the product
DE6

Method DF
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G

DF4 DFB

Method DF, Step 1: 2-Hydrazinocarbonyipropane-2-sulfonic acld
cyclohexylamide _

Using a method similar to that described by S. Palk and E.H. White (Tetrahedron,
1996, 52, 5303), 2-cyclohexylsulfamoyl-2-methyipropionic acid ethyl ester DF1 (which
is prepared by the method of A. De Blic et al. (Synthesis, 1982, 281)) in ethanol is

" treated with 1.2 equivalent of 95% hydrazine under Ng and the mixture Is allowed to
‘stand at RT for 12 h. The reaction mixtura Is concentrated to give the title compound

DF2 which is used directly in Step 2.

Method DF, Step 2: 2-Cyclohexyl-5,5-dimethyl-1,2,4-thladlazolidin-3-one-1,1-
dioxide '

A solution of DF2 in CHyCl; is refluxed under a N2 for 10 h. The solvent is removed In
vacuo and the crude product is purified by flash chromatography to provide the title
compound DF3.

Method DF, Step 3: 2-Cyciohexyl-5,5-dimethyl-1,2,4-thladiazolidin-3-thione-1,1-
dioxide

To a solution of DFS In toluene (or xylene) is added Lawessan's reagent 1.2
equivalents), and the mixture is stirred at reflux for 2 h. The mixture Is cooled and
poured into cold water. The organic phase is dried (MgSQ,) and filteraed, and eolvent
Is removed. The crude product is purified by flash chromatography to provide the titie
compound (DF4).
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Method DF, Step 4: 2-Cyclohexy)-5,5-dimethyl-1 .2,4-thlqdlamlldln-3—lmlne-1.1-

dioxide

Using a route simllar to that described In Method A, step 3, DF4 s uged to prepare
the titie compound (DF5). .

The'folluwlng table contains example compounds which were synthesized with
procedure(s) similar to methods listed in the correaponding column and whose LCMS

data (obs. mass) are aiso listed.

Ot ' Oba.

# Compounds Mehed Mass é Compounds Method Mam
aten

1481 ) CF 27 o2 Aw  mea2

1482 b‘# CF 338 108 bg AW a2

CH,
1483 [y CF 3885 1084 " CE 32
1404 =’q E o s 1w '“’bg AW Due
RE-~
1498 AW 281 1008 AW 32
1400 {r[bqf o e 1067 \Ug CF  m2

6
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Human Cathepsin D FRET assay.

This assay can be run in elther continuous or endpolint format. The substrate used
below has been described (Y.Yasuda et al., J. Blochem. , 125, 1137 (1989)).
Substrate and enzyme are commercially available.’

The assay is run in a 30ul final volume using a 384 well Nunc black plate. 8
concentrations of compound are pre-incubated with enzyme for 30mins at 37C
followed by addition of substrate with continued Incubation at 37C for 45 mins. The
rate of increase In fluorescance Is linear for over 1h and is measured at the end of the
incubation perlod using a Molecular Devices FLEX station plate reader. Kis are
interpolated from the IC50s using a Km value of 4uM and the substrate concentration
of 2.5uM.

Reagents

Na-Acetate pH 5

1% Bri}-35 from 10% stock (Calbiochem)

DMSO

Purifled (>95%) human liver Cathepsin D (Athens Research & Technology Cat# 16-12-030104)
Peptide substrate(Km=4uM) Mca-Gly-Lys-Pro-lie-Leu-Phe-Phe-Arg-Leu-Lys{Dnp)-D-
Arg-NHz Bachem Cat # M-2455 .

Pepstatin Is used as a control inhibitor (Ki~0.5nM) and is available from Sigma.

Nunc 384 well black plates

Final Assay buffer conditions
100mM Na Acetate pH 5.0
0.02% Brij-35

1% DMSO

Compound s diluted to 3x final concentration in assay buffer containing 3% DMSO.

- 10ul of compound Is added to 10ul of 2.25nM enzyme(3x) diluted in assay bufier

without DMSO, mixed briefly, spun, and Incubated at 37C for 30mins. 3x substrate
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(7.5uM) is prepared In 1x assay buffer without DMSO. 10ul of substrate I8 added to
each well mixed and spun briefly to initiate the reaction. Assay plates are Incubated
at 37 C for 45mins and read on 384 compatible fluorescence plate reader using a .

328nm Ex and 383nm Em.

5 Compounds of the present invention exhibit hCathD Kl data rangea from about
0.1 to about 500 nM, preferably about 0.1 to about 100 nM more preferably about 0.1

o about 75 nM.

The following are examples of compounds that exhibit hCathD Ki data under

75 nM.
10

structure
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has a hCath D Kl value of 0.45 nM.

E-1 ing, Protein | urification. .

A predicted soluble form of human BACE1 (sBACE1, comresponding to amino
acids 1-454) was generated from the full length BACE1 cDNA (full length human
BACE1 cDNA In pCDNA4/mycHIisA construct; University of Toronto) by PCR using
the advantage-GC cDNA PCR kit (Clontech, Palo Alto, CA). A Hindlll/Pmel fragment
from pCDNA4-sBACE1myc/His was blunt ended uaing Klenow and subcloned into the
Stu | site of pFASTBACI(A) (Invitrogen). A sBACE1mycHis recombinant bacmid was
generated by transposition in DH10Bac celis(GIBCO/BRL). Subsequently, the
sBACE1mycHis bacmid construct was transfected into sf9 cells using CellFectin
(Invitrogen, San Diego, CA) In order to generate recombinant baculovirus. Sf9 cells
were grown in SF 800-I! medium (Invitrogen) supplemented with 3% heat Inactivated
FBS and 0.5X penicillin/streptomycin solution (lnviﬁogen). Five milliiters of high titer
plaque purified sSBACEmyc/His virus was used to infect 1L of logarithmically growing
8f8 celis for 72 hours. Intact cells were pelleted by centrifugation at 3000xg for 15
minutes. The supernatant, containing secretad sBACE1, was collected and diluted
§0% v/v with 100 mM HEPES, pH 8.0. The diluted medium was loaded onto a Q-



10

16

20

30

WO 2006/065277 PCT/US2003/020446 6%\

-385 -

sépharoso column. The Q-sepharose column was washed with Buffer A (20 mM
HEPES, pH 8.0, 50 mM NaCl). '

Proteins, were eluted from the Q-sepharose column with Buffer B {20 mM
HEPES, pH 8.0, 500 mM NaCl). The protein peaks from the Q-sepharose column
were pooled and loaded orto & Ni-NTA agarose column. The Ni-NTA column was
then washed with Buffer C (20 mM HEPES, pH 8.0, 500 mM NaCl). Bound proteins
were then eluted with Buffer D (Buifer C+250 mM imidazole). Peak protsin fractions
as determined by the Bradford Assay (Blorad, CA) were concentrated using a
Centricon 30 concentrator (Millipore). sSBACE1 purity was estimated to be ~90% as
assessed by SDS-PAGE and Commassle Blue staining. N-terminal sequencing
indicated that greater than 80% of the purified sSBACE1 contained the prodomain;
hence this protein Is referrad to as sproBACET1.

Peptide H A

The inhibitor, 25 nM EuK-biotin labaled APPsw substrate (EuK-
KTEEISEVNLDAEFRHDKC-biotin; CIS-Bio Intemational, France), 5 pM uniabeled .
APPsw peptide (KTEEISEVNLDAEFRHDK; American Peptide Company, Sunnyvale,
CA), 7 nM sproBACE1, 20 mM PIPES pH 5.0, 0.1%Brij-35 (protein grade,
Calbiochem, San Diego, CA), and 10% glycerol were preincubated for 30 min at
30°C. Reactions were Inltiated by addition of subatrate In a 5 ul aliquot resuiting in a
total volume of 25 ul, After 3 hr at 30" C reactions were terminated by addltion of an
equal volume of 2x stop buffer containing 50 mM Tris-HCI pH 8.0, 0.5 M KF, 0.001%
Bri]-35, 20 ug/ml SA-XLE85 (croas-linked allophycocyanin protein coupled to
streptavidin; CIS-Blo Intemational, France) (0.5 pg/well). Plates were shaken briefly
and spun at 1200xg for 10 seconds to pellet all liquid to the bottom of the plate before
the Incubation. HTRF measurements were made on a Packard Discovery® HTRF
plate reader using 337 nm laser light to exclie the safnple followed by a 50 us delay
and simultaneous measurernents of both 620 nm and 865 nm emissions for 400 us.

ICs determinations for inhibitors, (/), were determined by measuring the
percent change of the relative fluorescence at 665 nm divided by the relative

fluorescence at 620 nm, (665/620 ratio), in the presence of varying concentrations of /

and a fixed concentration of enzyme and substrate. Nonlinear regression analysis of
this data was performed using GraphPad Prism 3.0 sofiware selecting four parameter
logistic equation, that allows for a variable siope, Y=Bottom + (Top-Bottom)/

>p&
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(14104(LogEC50-X)*Hill Slope)); X Is the logarithm of concentration of I, Y Is the

percent change in ratio and Y staris at bottom and goes to top with a sigmold shape.
Compounds of the present invention have an iCs range from about 0.001 to

about 500 M, preferably about 0,001 to about 100 uM, more preferably about 0,001

to about 20 uM. -
Examples of compounds with human BACE 1 IC50 < 1 uM are listad below:
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Human mature Renin enzyme assay:

Human Renin was cloned from a human kidney cDNA library and C-terminally

epitope-tagged with the V5-6His sequencs Into pPCDNAS3.1. pCNDA3.1-Renin-V5-
5 8His was stably expressed in HEK293 cells and purifled to >80% using standard Ni-

Affinity chromatography. The prodomaln of the recombinant human renin-V5-8His
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was removed by limited proteclysis using Inmobilized TPCK-trypsin to give mature-
human renin. Renin enzymatic activity was monltored using a commerclally avallable
fluorescence resonance energy transfer(FRET) peptide substrate,RS-1(Molecular
Probes, Eugene, OR) In 50mM Tris-HCI pH 8.0, 100mM NaCl, 0.1%Brij-35 and 5%
DMSO buffer for 40mins at 30 degrees celsius in the presence or absence of different
concentrations of test compounds. Mature human Renin was present at
approximately 200nM: Inhibitory ectivity was defined as the percent decrease In renin
Induced fluorescence at the ‘end of the 40min incubation compared to vehicle controls
and samples lacking enzyme. '

1% of hRenin at 100 pM

75.3

M 76.9

In the aspect of the invention relating to a combination of at least one
compound of formula | with at least one cholinesterase Inhibitor, acetyl- and/or
butyryichiolinesterase inhibitors can be used. Examples of cholinesterase inhibitors
are tacrine, donepezil, rivastigmine, galantamine, pyridostigmine and neostigmine,
with tacrine, donepezll, rivastigmine and galantamine being preferred. Preferably,
these combinations are directed to the treatment of Alzheimer's disease.
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In the aspect of the invention relating to a combination of at least one
compound of formule | with at least one muscarinic ms agonist or mg antagonist can
be used. Examples of m; agonists are known in the ert. Exampies of m, antagonists
are also known In the art; In particular, mg antagonists are disclosed In US patents
5,883,086; 6,037,352; 5,889,006; 6,043,255; 5,952,349; 5,935,958; 6,066,636;
5,977,138, 6,294,554; 6,043,255; and 6,468,812; and In WO 03/031412, all of
which are Incorporated herein by refersnce.

" In other aspacts of the Invention relating to a combination of at least one
compound of formula | and at least one other agent, for example a beta secretase
inhibitor; a gamma secretase Inhibitor; an HMG-CoA reductase inhibitor such'as
atorvastatin, lovastatin, slmvlstatzn. pravastatin, fluvastatin and msuvaatatln. non-
steroidal antl-Inflammatory agents such as, but not neceasarily limited to ibuprofen,
relafen or naproxen; N-methyl-D-aspartate receptor antagonists auch as memantine;
anti-amylold antibodies Including humanized monocional antibodies; vitamin E;
nicotinic acetyicholine receptor agonists; CB1 receptor Inverse agonists or CB1
receptor antagonists; antibiotics such as doxycycline; growth hormone secretagogues;
histamine H3 antagonists; AMPA agonists; PDE4 inhibltors; GABA, inverse agoniats;
inhibitors of amyloid aggregation; glycogen synthase kinase beta inhibitors; promoters -
of alpha secratase activity. Preferably, these combinations are directed to the
treatment of Alzheimer’s disease.

For preparing pharmaceutical compositions from the compounds descﬂbod by
this invention, Inert, pharmaceutically acceptable carriers can be either solid or IIquId.
Solld form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from about
5 to about 85 percent active ingredient. Sultable solid carriers are known in the art,
e.g. magnesium carbonate, magnesium stearats, taic, sugar or lactoss. Tablets,
powders, cachets and capsules can be used as solld dosage forms sultable for oral
administration. Examples of pharmaceutically acceptable carriers and methods of
manufacture for various compositions may be found In A. Gennaro (ed.), Remington's
Phamaceutical Sciences, 18th Edition, (1990), Mack Publishing Co., Easton,
Pennsylvania.

Liquid form preparations include solutions, suspensions and emuisions. As an
example may be mentioned water or water-propylene glycol solutions for pamnteral
injection or addition of sweeteners and opecifiers for oral solutions, suspanslons and
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emulsions. Llquid form preparations may alsc include solutions for intranasal
administration.

Aerosol preparations suitable for inhalation may include soiutions and solids In.
powder form, which may be In combination with a pharmacsutically acceptable
camier, such as an Inert compressed gas, .g. hitrogen.

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

The compounds of the.Invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, asrosols and/or
emulsions and can be Included In a transdermal patch of the matrix or reservoir type
as are conventional In the-art for this purpose.

Preferably the compound is adminlstered orally.

Preferably, the pharmaceutical preparation Is in a unit dosage form. In such
form, the preparation Is subdivided Into suitably sized unlt doses containing
appropriate quantities of the active component, e.d.. an effective amount to achleve
the desired purpose. _

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

The actual dosage empioyed may be variéd depending upon the requirements
of the patient and the severily of the condition being treated. Determination of the
proper dosage raglmen for a particular situation Is within the skill of the art. For
convenience, the total daily dosage may be divided and administered in ;;ortlons
during the day as required.

The amount and frequency of administration of the compounds of the Invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to the
judgment of the attending clinician considering such factors as age, condition and size
of the patient as well as severity of the symptoms being treated. A typical
recommended dally dosage regimen for oral administration can range from about 1
mg/day to about 300 mg/day, preferably 1 mg/day to 50 mg/day, In two to four divided
doses.
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When a compound of formula | Is used in combination with a cholinesterase

'Inhibitor to treat cognitive disorders, these two active components rriay be co-

adrministered simultanecusly or sequentially, or & single pharmaceutical composition
comprising a compound of formula | and a cholinesterase inhibitor in a
pharmaceutically acb.eptabla carrler can be administered. The components of the
combination can be administered Individually or togethér In any conventional oral or
parenteral dosage form such as capsuie, tablet, powder, cachet, suspension, sblution.
supf:oaitory, nasal spray, etc. Tho' dosage of the cholinesterase inhiblor can be
determined from published material, and may range from 0.001 to 100 mg/kg body
welght.

When separate phamaceutical compositions of a compound of fom:lula {and a
cholinesterase inhibltor are to be administered, they can be provided in a kit
comprising in a single package, one contalner comprising a compound of formula | in
a pharmaceutically acceptable carier, and a separate container comprising a
cholinesterase Inhibltor in a pharmaceutically acceptabie carrier, with the compound
of formula | and the cholinesterase inhibltor being present In amounts such that the
combination Is therapeutically effective. A kit Is advantageous for administering a
combination when, for example, the components must be administered at different '
time Intervals or when they are In different dosage forms.

While the present invention has been described in conjunction with the specific
embodiments set forth above, many atemnatives, 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 present invention.
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We claim;

1. Acompound selected from the group consisting of
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2. A phamaceutical composition comprising an effective amount of a compound
of claim 1 and a pharmacaeutically effective carmier. '

3. A method of Inhibiting aspartyl protease comprising administering to a patient
In need of such treatment an effactive amount of a compound of claim 1.

4, A method of treating cardiovascular diseases, cognitive and neurodegenerative
diseases, and the methods of inhibiting of Human Immunodeficlency Virus,
plasmepins, cathepsin D and protozoal enzymes comprising adminletering to a patient
in need of such treatment an effective amount of a compound of claim 1. -

b The method of clalm 4 wherein a cognitive or neurodegenerative disease is

treated.
6. The method of claim 5 wherein Alzhelmer's disease is treated.

7. A pharmaceutical composition comprising an effective amount of a compo_und
of claim 1, and an effective amount of a chollnesterase inhiblor or a muscarinic m¢
agonist or mg antagonist in a pharmacsutically effective carler.

8. A method of treating a cognltive or neurodegenerative disease comprising
administering to a patlent in need of such treatment an effective amount of a
compound of ciaim 1 in ooml?lnatlon with an effective amount of a cholinesterase
Inhibitor. )

9. The method of claim 8 whereln Alzhelmer's-disease Is treated.

10. A method of treating a cognltive or neurodegenerative disease comprising
administering to a patient In need of such treatment an effective amount of a
compound of claim 1 in combination with an effective amount of a gamma secretase

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

11. The method of claim 10 wherein Alzhelmer's disease Is treated.
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12. The method of claim 10 wherein said HMG-CoA reductase inhibitor is
atorvastatin, lovastatin, simvistatin, pravastatin, fluvastatin or rosuvastatin,

13. The method of claim 10 wherein sald non-steroldal ant-inflammatory agent Is
ibuprofen, relafen or haproxen. ' '

14. 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 -
reductase Inhibltor or a non-steroidal antHnflammatory. agent.

15. A method of treating a cognitive or neurodegenerative disease comprising
administering to a patient in need of such treatment an effective amount of at least
one compound of claim 1 In combination with an effective amount of one or more
compounds selected from the group consisting of a cholinesterase inhibitor,
muscarinic my agonist or mp antagonist, gamma secretase inhibitor, an HMG-CoA
reductage inhibitor and non-steroidal anti-inflammailory agent.
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INHIBIDORES HETEROCICLICOS DE ASPARTIL PROTEASA _Q’ﬁ

CAMPO DE LA INVENCION

Esta invencion se refiere a inhibidores heterociclicos de aspartil proteasa, a las
composiciones farmacéuticas que comprenden dichos compuestos, a su uso en el
tratamiento de enfermedades cardiovasculares, a enfermedades cognitivas vy
neurodegenerativas, y a su uso como inhibidores del Virus de Inmunodeficiencia
Humana, plasmepsinas, catepsina D y enzimas protozoarias.

ANTECEDENTES

Se conocen ocho proteasas asparticas humanas de la familia A1 (de tipo
pepsina) actualmente: papsina A y C, renina, BACE, BACE 2, Napsina A, catepsina D
en estados patologicos.

La funcidon que cumple el sistema de renina-angiotensina (RAS) en I[a
regulacion de la presién sanguinea y del electrolito de los fluidos ha quedado bien
establecida (Oparil, S, etal. N Engl J Med 1974; 291:381-401/446-57). El octapéptido
Angiotensina-ll, un potente vasoconstfrictor y estimulador para la liberacion de
aldosterona adrenérgica, fue procesado a partir del precursor decapéptido
Angiotensina-l, el cual fue procesado a su vez a partir del angiotensindgeno mediante
la enzima renina. La angiotensina-ll demostré también que cumplia varios roles en el
crecimiento celular del masculo liso vascular, en la inflamacién, en la generacién de
especies de oxigeno reactivo en trombosis, influenciando la aterogénesis y el
deterioro vascular. Clinicamente, el beneficio de la interrupcién de la generacion de
angiotensina-ll a través del antagonismo de la conversion de angiotensina-l ha
quedado bien establecida y existe en una variedad de firmacos inhibidores ACE en el
mercado. El bloqueo de la conversion precoz del angiotensinégeno a angiotensina-l,
es decir, la inhibicion de la enzima renina, se espera que tendra efectos similares
pero no idénticos. Debido a que |a renina es una proteasa aspartilo cuyo Unico
sustrato natural es el angiotensinbgeno, se cree que se producirlan menos
frecuentemente efectos adversos para controlar la elevada presion sanguinea y los
sintomas relacionados regulados por angiotensina-ll a través de su inhibicién.

Otra proteasa, la Catepsina-D, esta involucrada en la biogénesis lisosomal y
en la diana (targeting), de proteinas, y puede estar también involucrada en el
procesamiento de antigenos en la presentacion de fragmentos peptidicos. Ha sido

212.718
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conectada con numerosas enfermedades incluyendo la enfermedad de Alzheimer,
enfermedad del tejido conectivo, distrofia muscular y cancer de mama.

La enfermedad de Alzheimer (AD) es una enfermedad neurodegenerativa
progresiva que es finalmente fatal. El avance de la enfermedad est4 asociado con la
pérdida gradual de la funcidén cognitiva relacionada con la memoria, razonamiento,
orientacidn y opinibn. Los cambios de comportamiento incluyendo confusion,
depresion y agresiéon se manifiestan también como avances de la enfermedad. La
disfuncién cognitiva de comportamiento se considera que el resultado de la funcién
neuronal alterada de la pérdida neuronal en el hipocampo en la corteza cerebral. Los
tratamientos para AD corrientemente disponibles son paliativos, y aunque mejoran los
desdérdenes cognitivos del comportamiento, no previenen el avance de I[a
enfermedad. Por lo tanto, existe una necesidad médica no lograda para descubrir
tratamientos para AD que detengan el avance de la enfermedad.

Los sellos distintivos patolégicos de AD son la deposicion de placas pB-
amiloides extracelulares (AB) y enmarafiamientos neurofibrilares intracelulares
constituidos por la proteina tau anormalmente fosforilada. Los individuos con AD
exhiben depdsitos AP caracteristicos, en regiones cerebrales que se saben que son
importantes para la memoria y el conocimiento. Se cree que Ap es el agente
causante fundamental de la pérdida de células neuronales y de la disfuncién que esta
asociada con la declinaciéon cognitiva y de comportamiento. Las placas amiloides
consisten predominantemente en péptidos AP constituidos por 40 — 42 residuos
aminoacidos, que derivan del procesamiento de la protelna precursora amiloide
(APP). El APP se procesa mediante miiltiples actividades de proteasa distintas. Los
péptidos AP son el resultado de la disociacion de APP mediante p-secretasa en la
posicién que corresponde al N-término de AB, y al C-término mediante la actividad de
y-secretasa. La APP disociada por la actividad de a-secretasa que da como resultado
el fragmento no-amiloidogénico, secretado que se conoce como APP soluble.

Se ha identificado una aspartil proteasa conocida como BACE-1 como
responsable de la actividad de la p-secretasa para la disociacién de APP en la
posicién que corresponde al N-término de los péptidos AB.

Evidencia genética y bioquimica acumulada, apoya el rol central de Ap en la
etiologla de AD. Por ejemplo, AR ha demostrado que es tdxica para las células
neuronales in vitro cuando se inyecta a cerabro de roedores. Ademas, se conocen
formas heredadas de AD de comienzo precoz, en las cuales estdn presentes
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mutaciones bien definidas de APP o de las presenilinas. Estas mutaciones aumentan
la produccién de Ap y se consideran las causantes de AD.

Debido a que los péptidos Ap se forman como resultado de la actividad de la B-
secretasa, la inhibicién de BACE-1 deberfa inhibir 1a formacién de los péptidos Ap.
Por lo tanto la inhibicién de BACE-1 es una realizacion terapéutica para el tratamiento
de AD y otras enfermedades cognitivas neurodegenerativas causadas por la
deposicién de placas Ap.

El vius de immunodeficiencia humana (HIV), es el agente causante del
sindrome de deficiencia de inmunidad adquirida (SIDA). Se ha demosirado
quimicamente que los compuestos tales como indinavir, ritonavir y saquinavir los
cuales son inhibidores de la aspartil proteasa HIV dan como resultado una
disminucién de la carga viral. De este modo, loes compuestos descriptos aqul
resultarian dtiles para el tratamiento de SIDA. Tradicionalmente, un objetivo mayor
para los investigadores ha sido la proteasa HIV-1, una aspartil proteasa relacionada
con la renina.

Ademés, el virus de tipo | de leucemia de células T humana (HTLV-I) es un
retrovirus humano que ha sido clinicamente asociado con leucemia de células T en
adultos y otras enfermedades crénicas. Tal como ofros retrovirus, el HTLV-| requiere
una aspartil proteasa para procesar las protelnas precursoras virales, que producen
viriones maduros. Esto hace que las proteasas sean un objetivo atractivo para el
disefio inhibidor. "Moore, et al. Purificacién de HTLV-l Proteasa y Sintesis de
Inhibidores para el tratamiento de la Infeccién de HTLV-l, 55° de la Reunién Regional
del Sudeste de la Sociedad Quimica Americana, Atlanta, GA, US Noviembre 16-19,
2003 (2003), 1073. CODEN; 68EUCH Conferencia, AN 2004:137641 CAPLUS".

Las plasmepsinas son enzimas aspartil proteasa esenciales del parasito de la
malaria. Los compuestos para la inhibicibn de las plasmepsinas de proteasas
aspartilo, particularmente |, 1, IV y HAP, estdn siendo desarrolladas para el
tratamiento de malaria. "Freire, et al. en 1a WO 2002074718. Na Byoung-Kuk, et al.
Aspartii Proteasas de Plasmodium vivax altamente conservadas en aislados
silvestres Korean Journal de Prasitology (Junio de 2004 ), 42(2) 61-8. Journal code:
9435800°. Ademds, los compuestos usados para las dianas, plasmepsinas aspartil
proteasas (por ejemplo. |, Il, IV y HAP), han demostrado ser Utiles para matar los
pardsitos de la malaria, y por lo tanto para tratar agentes que la sufren.

N
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COMPENDIO DE LA INVENCION
La presente invencién se refiere a compuestos que tienen la férmula
esiructural |

R4 I
0 a un esterecisémero, tautdbmero, o sal o solvato de los mismos farmacéuticamente
aceptables, en la cual

W es un enlace, -C(=8)-, =8(0)-, -8(0)z-, -C(=0)-, -O-, -C(RH(R")-, -N(R%)- o
-C(=N(R")-;

X es —O-, -N(R%- 0 -C{R®}{(R")-; con la condici6n de que cuando X es -O-, U no
sea -O-, -S(0)-, -S(0)2-, -C(=0)- 0 -C(=NR%)-;

U es un enlace, -S(0)-, -S(0)z, -C(0)-. -O-, -P(O)}OR'S)-, -C(=NR%)-,
-(C(RY(R"))- 0 -N(R%)-; donde b es 1 & 2; con la condicidn de que cuando W es
-S(0)-, -S(0)z-, -O-, 0 -N(R%-, U no sea -S(0)-, -S(0)z-, -O-, 0 -N(R%)-; con la
condicién de que cuando X es —N(R%- y W es =S(0)-, -S(0)z-, -O-, 0 -N(R%-,
entonces U no sea un enlace;

R', R? y RS estan independientemente seleccionados del grupo que consiste
en H, alquilo, alquenilo, cicloaquilol, cicloalquilalquilo, heterocicloalquilo,
heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo, heteroarilalquilo, arilcicloalquilo,
-OR™, CN, -C(O)R®, -C(O)OR® -S(O)R', -S(O)2R', -CONR'")RY,
-S(O)N(R')}(R'?), -S(0):N(R"'){R'3), -NO2, -N=C(R%)z y ~N(R®)2, con Ia condicién de
que R' y R® no estén ambos seleccionados de -NO;, -N=C(R%2 y -N(R%z;

R% R% R® y R’ estdn independientemente seleccionados del grupo que
consiste en H, alquilo, cicloalquilo, cicloalquilaiquilo, heterocicloalquilo,
heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo, heteroarilaiquilo, halo, -CHx>-O-
Si(R%R'M(R'"), -SH, -CN, -OR®, -C(O)R®, -C(O)OR®, -C(O)N(R')(R'™), -SR",
-S(ONR")(R™), -S(01NR')R™), -NR™)R™), -N(R")C(O)R®, -N(R')S(O)R",
N(R™MCO)N(R™)(R'™), -N(R")C(O)OR? y —C(=NOH)R®, con Ia condicién de que
cuando U es -O- o -N{(R%-, entonces R®, R*, R® y R” no son halo, -SH, -OR®, -SR",
-S(O)NR")(R'?), -S(0RNR')R™), -NR")R™), -N(R™)C(O)R®, -N(R')S(O)R",
-N(R"MC(O)N(R'™)(R™), o -N(R'")C(O)OR®; con la condicién de que cuando W es -O-
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o -N(R%-, entonces R® y R* no son halo, -SH, -OR®?, -SR', -S{O)N(R"')(R"}),
-S(0)2N(R"'}(R™®), -N(R")R™), -N(R")C(O)R®, -N(R")S(O)R™,
-NR"C(O)N(R'®)(R'Y), o -N(R'")C(O)OR?; con la condici6n de que cuando X es
-N(R%-, W es -C(O)- y U es un enlace, R®, R* y R® no son halo, -CN, -SH, -OR®,
-SR", -S(OIN(R"')(R™) o0 -S(0)N(R')(R'®; 0 R®, R*, R® y R”, conjuntamente con el
carbono al cual estdn unidos, forman un grupo cicloalquilo de 3-7 miembros que esta
opcionalmente sustituido con R™ o un éter cicloalqullico de 3-7 miembros
opcionalmente sustituido con R,

o R’y R* o R® y R conjuntamente con el carbono al cual estdn unidos se
combinan para formar grupos multiciclicos tales como;

A, N

o

G 9 R4
14 N 14 R4

R q R®R M’: .

en los cuales M es —CHz-, S, -N(R'®- u O, A y B son independientemente arilo o

heteroarilo y g es 0, 1 6 2 con la condicién de que cuando q es 2, una M debe ser un

dtomo de carbono y cuando g es 2, M es opcionalmente un doble enlace; y con la
condicién de que cuando R?, R*, R® y R” formen dichos grupos multiciclicos;

N

"--.R1 4
T

y entonces grupos adyacentes R® y R* o R® y R” no pueden combinarse para formar
dichos grupos multiciclicos,
R® estd independientemente seleccionado del grupo que consiste en H, alquilo,

alquenilo, alquinilo, cicloalquilo, cicloalquilalquilo, cicloalquenilo, heterocicloalquilo,
heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo, heteroarilalquilo, -OR',
-N(R'$)(R9), -N(R'*)C(O)R"®, -N(R'™S(O)R", -N(R'®)S(0).R"®,
-NR™)S(O)NR™R'), -NR™SONR"™)R'), -NRCONR')R") vy
-N(R'"}C(O)OR®;

»pefs
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R® esta independientemente seleccionado del grupo que consiste en H, alquilo,
cicloalquilo, cicloalquilalquilo, cicloalquilalquilo, heterocicloalquilo,
heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo y heteroarilalquilo;

R estd independientemente seleccionado del grupo que consiste en H,
alquilo, alquenilo, cicloalquilo, cicloalquilaiquilo, cicloalquenilo, heterocicloalquilo,
heterociclosalquilalquilo, arilo, arilalquilo, heteroarilo, heteroarilalquilo, y -N(R'*)(R'®);

R", R'? y R™ estdn independientemente seleccionados det grupo que consiste
en H, alquilo, cicloalquilo, cicloalquilalquilo, heterocicloalquilo, heterocicloalquilalquilo,
arilo, arilalquilo, heteroarilo, heteroarilalquilo, -C(O)R®, -C(O)OR®, -S(O)R™,
-§(0):R", -C(O)N(R™)(R'), -S(O)N(R™}(R"®), -8(0):N(R'*)(R'®) y CN;

R' representa 1-5 sustituyentes independientemente seleccionados del grupo
que consiste en alquilo, alquenilo, alquinilo, cicloalquilo, cicloalquilalquilo,
cicloalquenilo, heterocicloalquilo, heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo,
heteroarilalquilo, halo, -CN, -OR', -C(O)R', -C(O)OR™, -C(O)N(R'*)(R'®), -SR'®,
-S(OINR¥)R'),  -S(ORNR')R™). -C(=NOR'™)R™,  -P(O)OR™)(OR™),
-N(R*)(R'), -N(R')C(O)R", N(R™)S(O)R™, -N(R**)S(0).R",
-NR™)S(OLNR'}R"),  -NR¥)SONR™)R"), -NR™)COINR™)R") y
-N(R'%C(O)OR™;

R'%, R'® y R'” estdn independientemente seleccionados del grupo que consiste
en H, alquilo, alquenilo, alquinilo, cicloalquilo, cicloalquilalquilo, heterocicloalquilo,
heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo, heteroarilalquilo, arilcicloalquilo,
arilheterocicloalquilo, R'-alquilo, R'®_cicloalquilo, R*®-cicloalquilalquilo,
R'®-heterocicloalquile,  R'-heterocicloalquilalquilo, R"™-arilo,  R'®-arilalquilo,
R'®-heteroarilo y R'%-heteroarilalquilo; o

RS R'® y R" son

R A o R -
PLE%),,, (\N%)m (\f%)m G

donde R* es 0 a 5 sustituyentes, mes0a6ynes 1 a5;
R'® representa 1-5 sustituyentes independientemente seleccionados del grupo
que consiste en alquilo, alquenilo, arilo, arilalquilo, arilalquenilo, arilalquinilo, -NOg,

)l'l'L
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halo, heteroarilo, HO-alcoxialquilo, -CF3, -CN, alquilo-CN, -C(O)R'™, -C(O)OH,
-C(O)OR", -C(O)NHR™, -C(O)NHa, -C{O)NHz-C(O)N(alquilo)z, -C(O)N(alquilo)(arilo),
-C{O)N(alquilo)(heteroarilo), -SR', -S(0),R¥®, -S(O)NHz, -S(O)NH(alquilo),
-S(O)N(alquilo)(alquilo), -S(O)NH(arilo), -5(0)2NHa, -S{0)2NHR'®,
-5(0)2NH(heterocicloalquilo), -S(0)2N(alquilo)z, -S(O)zN(alquilo)(arilo), -OCFs, -OH,
-OR®, .O-heterocicloalquilo, -O-cicloalquilalquilo, -O-heterocicloalquilalquilo, -NHg,
-NHR®, -N(alquilo)2, -N(arilalquilo)z, -N(arilalquilo)-(heteroarilaiquilo), -NHC(O)R%,
-NHC(O)NH_, -NHC(O)NH(alquilo), -NHC(O)N(alquilo)(alquilo),
-N(alquilo)C(O)NH(alquilo), -N{alquilo)C(O)N(alquilo)(alquilo), -NHS(O).R?,
-NHS(0)z2NH(alquilo), -NHS{O)2N(alquilo)(alquilo), -N(alquilo)S(O)NH(alquilo) y
-N(alquilo)S(0)2N(alquilo){alquilo);
o dos porciones R'® en carbonos adyacentes pueden estar ligadas

conjuntamente para formar,

c.O

'%') -o°.r"o.

R'® es alquilo, cicloalquilo, arilo, arilalquilo o heteroarilaiquilo;

R? es alquilo, cicloalquilo, arilo, halo arilo sustituido, arilalquilo, heteroarilo o
heteroarilalquito;

y donde cada uno de de los grupos alquilo, cicloalquilo, cicloalquilaiquilo,
heteracicloalquilo, heaterocicloalquilalquilo, arilo, arilalquilo, heteroarilo,
heteroarilalquilo, alquenilo y alquinilo en R', R?, R®, R*, R%, R%, R”, R®, R, R'%, R,
R'2, R y R™ estdn independientemente no sustituidos o estédn sustituidos con 1 a 5
grupos R?' independientemente seleccionados del grupo que consiste en alquilo,
alquenilo, alquinilo, cicloalquilo, cicloalquilalquilo, cicloalquenilo, heterocicloalquilo,
heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo heteroarilalquilo, halo, -CN,
-OR", -C(O)R'S, -C(O)OR', -C(ONR™)(R™), -SR'S, -S(O)N(R™)R™),
-CH(R")(R™), -S(0):N(R*)}(R*), —-C(=NOR'*)R™, -P(O}OR™)(OR"), -N(R")(R"),

-alquilo-N(R5)(R®), -N(R')C(O)R®, -CHz-N(R")C(O)R™, CHy-
N(R'®)C(O)N(R'®)(R'), -CHz-R'%; -CH:N(R"®)(R'®), -N(R')S(O)R"®, -N(R'*)S(O):R",
-CHz-N(R'%)S(0):R"™, -N(R*)S(0)N(R")R"), -N(R')S(OIN(R™)(R"),

NR'CONR'R), -CH-NRUCONR®YR'). -N(R™C(O)OR', -CH,-
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N(R'®)C(O)OR'®, -S(O)R'5, =NOR'3, -Nj, -NO2 y -S(0)2R"5: y cada uno de los grupos
alquilo, cicloalquenilo, cicloalquilo, cicloalquilalquilo, heterocicloalquilo,
heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo, heteroarilalquilo, alquenilo y
alquinilo en R*' estdn independientemente no sustituidos o sustituidos con 1 a 5
grupos R? independientemente seleccionados del grupo que consiste en alquilo,
cicloalquilo, cicloalquenilo, heterocicloalquilo, arilo, heteroarilo, halo, -CFas, -CN,
-ORY, -C(O)R, -C(O)ORY, -alquilo-C(O)OR', C(O)N(R™)XR'®, -SR",
-S(ONR™)(R™),  -S(O:N(R'(R'™), -C(=NOR™R™,  -P(O)OR'®)}(OR'),
-N(R'®)R™),  -alquilc-N(R™)}R'),  -N(R™)C(O)R™, -CH2-N(R™)C(O)R™,
-NR')S(O)R™, -N(R™)S(O):R"™, -CHzN(R™)S(O):R'™, -N(R')S(ORN(R')R™),
NR¥)SONR")YR™),  -NR™CONR'}R"),  -CH-NR')C(ONRR")R"),
-N(R'*)C(O)OR'™®, -CH.-N(R'5)C(O)OR'™, -N3, =NOR", -NO,, -S(O)R" y -S(0).R";

o dos porciones R 0 dos porciones R% en carbonos adyacentes pueden estar
ligadas conjuntamente para formar

o o
250 )

o

y cuando R? o R? estin seleccionados del grupo que consiste en
-C(=NOR'®R'®, -NR™C(O)R'™,  -CHN(R')C(O)R™, -N(R"¥)S(O)R"®,
-N(R')S(0).R", -CH-N(R™)S(O)z:R", -N(R'%)S(0)N(R")(R""),
-NR™SONR™R'),  -NR™ICOINR)R"),  -CH-N(R")CONR™)R"),
-N(R'™)C(O)OR™ y -CH2-N(R'®)C(O)OR'™, R' y R conjuntamente pueden ser una
cadena C; a C4, en la cual opcionalmente, uno, dos o tres carbonos del anillo pueden
ser reemplazados con -C(0)- o -N(H)- y R™ y R, conjuntamente con los 4tomos a
los cuales estdn unidos, forman un anillo de 5 a 7 miembros, opcionalmente sustituido
con R%;

R representa 1 a 5 grupos independientsmente seleccionados del grupo que
consiste en alquilo, alquenilo, alquinilo, cicloalquilo, cicloalquilaiquilo, cicloalquenilo,
heterocicloalquilo, heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo,
heteroarilalquilo, halo, -CN, -OR?*, -C(O)R®, -C(O)OR*, -C(O)N(R*)(R*), -SR*,
-S(OIN(R*)(R®),  -S(ORN(R*)(R*¥),  -C(=NOR*™)R¥,  -P(O)}(OR™)(OR®),



A{LO\

-9-
-N(R*)(R%), -alquilo-N(R*)(R®), -N(R*)C(O)R?, -CH,-N(R“)C(O)R”,'Bm
-N(R*)S(O)R®, -N(R*)S(0):R?, -CHrN(R*)S(O)R®, -N(R*™)S(O)N(R*)(R™),
-NR*)S(ON(R*)(R®),  -N(R*)C(OIN(R®)(R™),  -CHx-N(R*)C(O)N(R®)(R™),
-N(R*)C(O)OR?, -CH2-N(R*)C(O)OR%, -S(O)R* y -S(0)2R*; y donde cada uno de
los grupcs alquilo, cicloalquilo, cicloalquilalquilo, heterocicloalquilo,
heterocicloalquilalquilo, arilo, arilalquilo, heteroarilo, heteroarilalquilo, alquenilo y
alquinilo en R® estén independientemente no sustituidos o estdn sustituidos con 1a 5
grupos R? independientemente seleccionados del grupo que consiste en alquilo,
cicloalquilo, heterocicloalquilo, arilo, heteroarilo, halo, -CFs, -CN, -OR%, -C(O)R%,
-C(O)OR®,  alquilo-C(O)OR%, C(O)N(R*)(R*), -SR¥, -S(O)N(R*)(R®),
-S(0)2N(R*)(R®), -C(=NOR*)R®, -P(O)}OR*)(OR%), -N(R*)(R*), -alquilo-
N(RZ*){(R?5), -N(R*)C(O)R®, -CHz-N(R*C(O)R%, -N(R*%)S(O)R?5, -N(R?S(0).R%,
-CHxN(R*)S(0).R%, -N(R*)S(0):N(R*)(R™), -N(R*)S(O)N(R*)(R™),
NRMCONRR®)(R?), -CH-N(R*)C(ON(R*)R?®), -N(R*C(O)OR®, -CHi-
N(R*)C(O)OR®, -S(O)R** y -S(0).R*;

R?*, R® y R? estan independientemente seleccionados del grupo que consiste
en H, alquilo, cicloalquilo, cicloalquilalquilo, heterocicloalquilo, heterocicloalquilalquilo,
arilo, arilalquilo, heteroarilo, heteroarilalquilo, arilcicloalquilo, R#¥-alquilo, R?-
cicloalquilo, R¥-cicloalquilalquilo, R¥-heterocicloalquilo, R¥-heterocicioalquilalquilo,
R¥-arilo, R?-arilalquilo, R¥"-heteroarilo y R¥-heteroarilalquilo;

R? representa 1-5 sustituyentes independientemente seleccionados del grupo
que consiste en alquilo, arilo, arilalquilo, -NO3, halo, -CFa, -CN, alquilo-CN, -C(O)R®,
-C(O)OH, -C(O)OR®, -C(O)NHR®*, -C(O)N(alquilo)s, -C(O)N(alquilo)(arilo),
-C(O)N(alquilo)(heteroarilo), -SR?®, -S(O)2R®, -S(O)NHz, -S(O)NH(alquilo),
-S(O)N(alquilo)(alquilo), -S(O)NH(arilo), -S(0):NH,, -S{0):NHR, _S(O).NH(arilo),
-S(0)2NH(heterocicloalquilo), -S(0O)z:N(alquilo)z, -S{O)2N{alquilo)(arilo), -OH, -OR?*,
-O-heterocicloalquilo, -O-cicloalquilalquilo, -O-heterocicloalquitalquilo, -NHz, -NHR®,
N(alquilo),,  -N(arilalquilo);,  -N(arilalquilo)(heteroarilalquilo), ~ -NHC(O)R?,
-NHC(O)NH_, -NHC(O)NH(alquilo), -NHC(O)N(alquilo)(alquilo),
-N(alquilo)C(O)NH(alquilo), -N(alquilo)C(O)N(alquilo){alquilo), -NHS(0).R%,
-NHS(O);NH(alquilo), -NHS{O).N(alquilo)(alquilo), -N(alquilo)S{O)NH(alquilo) vy
—N(alquilo)S(0O)2N(alquilo) (alquilo);

R?® es alquilo, cicloalquilo, arilalquilo o heteroarilalquilo; y

R gs alquilo, cicloalquilo, arilo, arilalquilo, heteroarilo o heteroarilalquilo;
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con la condicién de cuando W es -C(O)- y U es un enlace, R' no sea fenilo
opcionaimente sustituido, y que cuando U es —C(0)- y W es un enlace, R® no sea
fenilo opcionalmente sustituido;

con la condicién de que ni R' ni R® sea —C(O)-alquil-azetidinona o alquil di-
sustituido con (—-COOR' o —C(OIN(R)}R') y (-N(R')(R™), -NR')C(O)R™,
-NR'™)SO)R™, -N(R')S(O)R', -N(R™)S(0):N(R'™)(R"), -N(R™)S(O)N(R'*)R""),
-N(R™)IC(O)N(R'®)(R""), 0 -N(R*¥)C(O)OR"®);

con la condicién de que cuando R' es metilo, X es —-N(R®)-, R? es H, W es
—C(0)- y U es un enlace, (R, R*) no sea (H, H), (fenilo, fenilo), (H, fenilo), (bencllo,
H), (bencilo, fenilo), (i-butilo, H), (i-butilo, fenilo), (OH-fenilo, fenilo), (halo-fenilo,
fenilo), o (CHsO-fenilo, NOx-fenilo); y cuando W es un enlace y U es -C(O)-, (R?, RY
no sea (H, H), (feniio, fenilo), (H, fenilo), (bencilo, H), (bencilo, fenilo), (i-butilo, H), (i-
butilo, fenilo), (OH-fenilo, fenilo), (halo-fenilo, fenilo), o (CH3O-fenilo, NOz-fenilo);

con la condicién de que cuando X es —N(R%)-, R' y R® son cada uno H, W es
—C(O)- y U es un enlace, (R}, R*) no sea (fenilo opcionalmente sustituldo, bencilo
opcionalmente sustituido), (fenilo opcionaimente sustituido, heteroarilalquilo) o
(heteroarilo, heteroarilalquilo);

con la condicién de que cuando U es un enlace, W es ~C(0)-, y R® y R* forman
un anillo con el carbono al cual estdn unidos, R' no sea 2-CF3-3-CN-fenilo:

con la condicién de que cuando X es —-N(R%)-, U es —O- y W es un enlace o
—C(R®(R")-, (R* RY) no sea (H, -NHC(O)-alquil-heteroarilo) o (H, alquil-NHC(O)-alquil-
heteroarilo); y

con la condicidn de que cuando X es ~N(R%-, R' y R® no sea —alquilaril-aril-
SO;-N(R™)(R'®) donde R es H y R" es heteroarilo;

con la condicién de que cuando R! es R¥'-arilo o R*'-arilalquilo, donde R?' es
-OCF;, -S(O)CF3, -S(0).CFs, -S(O)alquilo, -S(O)alquilo , -S(0):CHF3,
-5(0)2CF;CF3, -OCF2CHF3, -OCHF3, -OCHCF3, -SF5 0 -S(0):NR'®R'®; donde R y
R'™ estdn independientemente seleccionados del grupo que consiste en H, alquilo,
alquenilo, cicloalquilo, heterocicloalquilo, arlo y heteroariio, R'-alquilo,
R'®_cicloalquilo, R*-heterocicloalquilo, R"-arilo y R'™-heteroarilo; U es un enlace o
—CH;; y X es -N(R®)-; entonces R°® es H;

con la condicién de que cuando U es un enlace,

R®y R* son alquilo,

%
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donde R?' es halo, -CN, alquilo, alcoxi, haloalquilo o haloalcoxi, o R?® y R*,
conjuntamente con el carbono al cual estdn unidos forman un grupo cicloalquilo de 3-
7 miembros

yR'es

‘H21a

donde a es 0 a 6 y R?2 es alquilo, alcoxi, halo, -CN, -OH, -NO2 o haloalquilo;

entonces R*" no sea H, -C(O):R'%, donde R'® est4 seleccionado del grupo
que consiste en alquilo, cicloalquilo y alquilo sustituido con fenilo, alquilo o alquilo-R%,
donde R% est4 seleccionado del grupo que consiste en

fenilo,

fenilo sustituido con alquilo,

O )/\
y donde R% esta seleccionado del grupo que consiste en

H, metoxi, nitro, oxo, -OH, halo y alquilo,
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En otro aspecto, la invencidn se refiere a una composicion farmacéutica que
comprende por lo menos un compuesto de férmula | y un portador farmacéuticamente
aceptable.

En otro aspecto, la invencién comprende el método para inhibir aspartil
proteasa que comprende administrar por o menos un compuesto de férmula | a un
paciente que necesita dicho tratamiento.

Mas especificamente, la invencién comprende: el método de tratamiento de
una enfermedad cardiovascular tal como hipertension, insuficiencia renal, o una
enfermedad modulada por la inhibicién de renina; el método de tratamiento de Virus
de Inmunodeficiencia Humana; el método de tratamiento de una enfermedad
cognitiva, o neurodegenerativa tal como la Enfermedad de Alzheimer; el método para
inhibir las plasmepsinas | y || para el tratamiento de malaria; el método para inhibir
Catepsina D para el tratamiento de la Enfermedad de Alzheimer, cancer de mama, y
cidncer ovarico; y el método para inhibir enzimas protozoarias, por ejemplo la
inhibicidn de plasmodium falciparum para el tratamiento de infecciones fungales.
Dicho método de tratamiento comprende administrar por o menos un compuesto de
formula | a un paciente que necesita dicho tratamiento. En particular, la invencién
comprende el método para el tratamiento de la enfermedad de Alzheimer que
comprende administrar por lo menos un compuesto de formula | a un paciente que
necesita dicho tratamiento.
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En ofro aspecto, la invencién comprende el método de tratamiento de la
enfermedad de Alzheimer, que comprende administrar a un paciente que necesita
dicho tratamiento una combinacion de por o menos un compuesto de férmula | y un
inhibidor de colinesterasa o un antagonista muscarinico m; o antagonista m..

En un aspecto final, la invencién se refiere a un equipo que comprende en
recipientes separados en un solo paquete, composiciones farmacéuticas para ser
usadas en combinacion, donde uno de los recipientes comprende un compuesto de
férmula | en un portador farmacéuticamente aceptable y un segundo recipiente que
comprende un inhibidor de colinesterasa o un antagonista muscarinico en un portador
farmacéuticamente aceptable, siendo las cantidades combinadas cantidades que son
eficaces para tratar una enfermedad cognitiva 0 una enfermedad neurodegenerativa
tal como la enfermedad de Alzheimer.

DESCRIPCION DETALLADA:
Los compuestos de férmula | en los cuales X, W y U son tal como se definieron
anteriomente incluyen las siguientes estructuras independientemente preferidas:

. N r oRe /t R' R )I\ R 7R° | &
SNT_SN N o N~ “N" R N
| R | R | R I R
U\|/5(0)1.z u o u\l/o U\l/s(oh-z

R* R4 Ly R4
1A IB IC ID
—~R2 ~R?

R. NI ; Rﬂ Nl ] N--Rz N—-Rz
R'I /R RT N’R R! I 1 Re I R1
%N R? | ‘N)\N’R R N”

U (o) [

P L L
R4 R* R* R*
IE tF IG IH

En los compuestos de férmulas |IA a IF, U es preferiblemente un enlace o
-C(RY(R)-. En los compuestos de férmula IG y de IH, U es preferiblemente
-C(0)-.

Se comprenderd que debido a que la definicion de R' es igual que la definicién
de R% cuando X es —N(R%)-, los compuestos de formula | en los cuales W es un
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enlace y U es un enlace, -S(0)-, -S(0)z~, -C(0)-, -O-, -C(R®)(R")- 0 -N(R%- son
equivalentes a los compuestos de férmula | en los cuales U es un enlace y W es un
enlace, —S(0)-, -S(0)z-, -C(0)-, -O-, -C(R*(R")- 0 -N(R")-.

Compuestos mdas preferidos de la invencidn son aquellos de férmula 1B en los
cuales U es un enlace o aquellos de férmula IB en los cuales U es —C(R®)(R")-.

Otro grupo de compuestos preferidos de férmula | es aquel en el cual R? es H.

R?, R* R®y R’ estan preferiblemente seleccionados del grupo que consiste en
alquilo, cicloalquilo, cicloalquilalquilo, heterocicloalquilo, heterocicloalquilalquilo, arilo,
arilalquilo, heteroarilo, heteroarilalquilo, halo, -CH-O-Si(R?)(R')(R'®), -SH, -CN,
-OR®?, -C(O)R®, -C(O)OR?, -COIN(R™(R™), -SRY, -S(ON(R')R'™),
-S(0)zN(R'")(R™), -N(R")(R"), -N(R'")C(O)R, -N(R")S(O)R™,
-N(RMC(O)N(R'})(R'), -N(R'")C(O)OR® y -C(=NOH)R®.

R3, R* R®y R” estdn preferiblemente seleccionados del grupo que consiste en
arilo, heteroarilo, heteroarilalquilo, arilalquilo, cicloalquilo, heterocicloalquilo,
heterocicloalquilalquilo, alquilo y cicloalquilalquilo.

En un grupo de compuestos preferidos

U es un enlace 0 —-C(O)-;

W es un enlace o =C(0)-;

X s —N(R®%-;

R' es H, alquilo, R*-alquilo, arilalquilo, R*'-arilalquilo, cicloalquilalquilo,
R¥'cicloalquilalquilo, heterocicloalquilalquilo o R*'-heterocicloalquilalquilo,

R? es H;

R® es alquilo, cicloalquilalquilo, cicloalquilo, arilo, arilalquilo, R'-alquilo,
R¥ cicloalquilalquilo, R*'-cicloalquilo, R¥'-arilo o R*'-arilalquilo;

R* es alquilo, cicloalquilalquilo, cicloalquilo, arilo, arilalquilo, R%'-alquilo,
R*!-cicloalquilalquilo, R*'-cicloalquile, R*'-arilo o R*'-arilalquilo;

RS es H, alquio, R*'-alquilo, arilalquilo, R*'-arilalquilo, cicloalquilalquilo,
R*'-cicloalquilalquilo, heterocicloalquitalquilo o R*'-heterocicloalquilalquilo;

R® es alquilo, cicloalquilaiquilo, cicloalquilo, arilo, arilalquilo, R*'-alquilo,
R¥'-cicloalquilalquilo, R¥'-cicloalquilo, R?*-arilo o R*'-arilalquilo;

R’ es alquilo, cicloalquilalquilo, cicloalquilo, arilo, arilalquilo, R*'-alquilo,
R¥ -cicloalquilalquilo, R*'-cicloalquilo, R*'-arilo o R*-arilalquilo;
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R™, R®y R"" es H, R™-alquilo, alquilo o wine
R?' es alquilo, arilo, halo, -OR'S, -NO,, -C(O)R5, -CH-N(R')C(O)N(R')(R') o
-CHR™)(R);
nes1;
mes1;
R'® es -OR?®

R es arilo;

R2 es alquilo.
En un grupo de compuestos preferidos
R} R*, R%y R” son

O 0 Q0 H3

« 0 VEOJVQ:, v

Un grupo adicional de compuestos preferidos:
U es un enlace o —C(O)-;
W es un enlace o -C(O)-;
X es —N(R%)-;
R' es H, alquilo, R¥-alquilo, arilalquilo, R*-arilalquilo, cicloalquilalquilo,
R?'_cicloalquilalquilo, heterocicloalquilalquilo o R?'-heterocicloalquilalquilo,
R%es H;



"\

6. OVFY'S

R?® es alquilo, cicloalquilalquilo, cicloalquilo, arilo, arilalquilo, R*'-alquilo,
R¥cicloalquilalquilo, R*'-cicloalquilo, R*-arilo, R*-arilalquilo, heteroarilaiquilo,
heteroarilo,  heterocicloalquilo,  heterocicloalquilalquilo,  R?'-heteroarilalquilo,
R*!-heteroarilo, R?'-heterocicloalquilo 0 R*-heterocicloalquilalquilo;

R* es alquilo, cicloalquilalquilo, cicloalquilo, arilo, arilalquilo, R*'-alquilo,
R¥'cicloalquilalquilo, R*'-cicloalquilo, R¥'.arilo, R?'-arilalquilo, heteroarilaiquilo,
heteroarilo, heterocicloalquilo, heterocicloalquilalquilo, R*'-heteroarilalquilo,
R¥-heteroarilo, R?'-heterocicloalquilo 0 R¥'-heterocicloalquilaiquilo;

R® es H, alquilo, R*-alquilo, arilalquilo, R*'-arilalquilo, cicloalquilalquilo,
R*'-cicloalquilalquilo, heterocicloalquilalquilo o R¥'-heterocicloalquilalquilo;

R® es alquilo, cicloalquilalquilo, cicloalquilo, arilo, arilalquilo, R*'-alquilo,
R¥'-cicloalquilalquilo, R?'-cicloalquilo, R¥-arilo, R¥'-arilalquilo, heteroarilalquilo,
heteroarilo,  heterocicloalquilo,  heterocicloalquilalquilo,  R*'-heteroarilalquilo,
R?'-heteroarilo, R¥'-heterocicloalquilo 0 R*!-heterocicloalquilalquilo;

R’ es alquilo, cicloalquilalquilo, cicloalquilo, arilo, arilalquilo, R*'-alquilo,
R?'cicloalquilalquilo, R¥'-cicloalquilo, R2!-arilo, R¥'-arilalquilo, heteroarilaiquilo,
heteroarilo, heterocicloalquilo,  heterocicloalquilalquilo, R¥-heteroarilaiquilo,
R2'-heteroarilo, R?'-heterocicloalquilo o R*'-heterocicloalquilalquilo;

R, R"™ y R' es H, cicloalquilo, cicloalquilalquilo, R*®-alquilo, alquilo, arilo,

b M
R"®-arilo, R"-arilalquilo, arilalquilo, ( L):) )m o ( L?')S. Im.

nes1942;

mes0041;

R'® es —-OR® 0 halo;

R es arilo o arilo halo sustituido;

R? es alquilo, arilo, heteroarilo, RZ-alquilo, RZ-arilo, RZ-heteroarilo, halo,
heterocicloalquilo, -N(R')(R™), -OR'™, -NO;, -C(O)R', -N(R™)C(O)R',
NR™S(O):R'®,  -CH:-NR™)COINR'H(R"7), -NR¥)CONR™R7) o
-CH(R"’)(R");

R% es -OR' o halo

R® es H o alquilo.
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Se observa que los carbonos de férmula | pueden ser reemplazados por 1 a 3
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atomos de silicona siempre que se satisfagan todos los requisitos de valencia.

Tal como se usaron anteriormente, y a través de toda la memoria, términos
siguientes, a menos que se indique lo contrario, tendrén los siguientes significados:

*Paciente” incluye seres humanos y animales.

“Mamifero” significa seres humanos y otros animales mamiferos.

*Alquilo® significa un grupo hidrocarbonado alifatico que puede ser recto o
ramificado y que comprende aproximadamente 1 hasta aproximadamente 20 atomos
de carbono en la cadena. Los grupos alquilo preferidos contienen aproximadamente 1
hasta aproximadamente 12 4tomos de carbono en la cadena. Los grupos alquilo mas
preferidos contienen aproximadamente 1 hasta aproximadamente 6 atomos de
carbono en la cadena. Ramificado significa que uno o mas grupos alquilo tal como
metilo, etilo o propilo, estdn unidos a una cadena alquilo lineal. “Alquilo inferior”
significa un grupo que tiene aproximadamente 1 hasta aproximadamente 6 dtomos de
carbono en la cadena, que puede ser recta o ramificada. Ejemplos no limitativos de
grupos alquilo apropiados incluyen metilo, etilo, n-propilo, isopropilo, n-butilo, t-butilo,
n-pentilo, heptilo, nonilo y decilo. Los grupos alquilo R*-sustituidos incluyen
fluormetilo, trifluormetilo y ciclopropilmetilo.

“Alquenilo” significa un grupo hidrocarbonado alifatico que contiene por lo
menos un doble enlace de carbono a carbono y que puede ser de cadena recta o
ramificada y que comprende aproximadamente 2 hasta aproximadamente 15 atomos
de carbono en la cadena. Los grupos alquenilo preferidos tienen aproximadamente 2
hasta aproximadamente 12 4tomos de carbono en la cadena; y més preferiblemente
aproximadamente 2 hasta aproximadamente 6 a4tomos de carbono en la cadena.
Ramificado significa que uno o més grupos alquilo tales como metilo, etilo o propilo,
estdn unidos a una cadena alquenilo lineal. “Alquenilo inferior® significa
aproximadamente 2 hasta aproximadamente 6 dtomos de carbono en la cadena, la
cual puede ser recta o ramificada. Ejemplos no limitativos de grupos alquenilo
apropiados incluyen etenilo, propenilo, n-butenilo, 3-metilbut-2-enilo, n-pentenilo,
octenilo y decenilo.

“Alquinilo” significa un grupo hidrocarbonado alifdtico que contiene por lo
menos un tripie enlace de carbono a carbono y que puede ser de cadena recta o
ramificada y que comprende aproximadamente 2 hasta aproximadamente 15 atomos
de carbono en la cadena. Los grupos alquinilo preferidos tienen aproximadamente 2
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hasta aproximadamente 12 dtomos de carbono en la cadena; y méds preferiblemente
aproximadamente 2 hasta aproximadamente 4 dtomos de carbono en la cadena.
Ramificado significa que uno o més grupos alquilo inferior tales como metilo, etilo o
propilo estdn unidos a una cadena alquinilo lineal. "Alquinilo inferior® significa
aproximadamente 2 hasta aproximadamente 6 dtomos de carbono en la cadena que
puede ser recta o ramificada. Ejemplos no limitativos de grupos alquinilo apropiados
incluyen etinilo, propinilo, 2-butinilo, 3-metilbutinilo, n-pentinilo, y decinilo.

“Arilo” significa un sistema de anillo aromatico monociclico o multiciclico que
comprende aproximadamente 8 hasta aproximadamente 14 atomos de carbono,
preferiblemente aproximadamente 6 hasta aproximadamente 10 4tomos de carbono.
El grupo ariio puede estar opcionalmente sustituido con uno o méds sustituyentes (por
ejemplo R'®, R*!: RZ, etc.) que pueden ser iguales o diferentes, y que son tal como se
han definido aqul o dos sustituyentes en carbonos adyacentes pueden estar ligados
conjuntamente para formar.

. .0
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Ejemplos no limitativos de grupos arilo
apropiados incluyen fenilo y nattilo.

"Heteroarilo" significa un sistema de anillo monociclico o multiciclico aromatico
que comprende aproximadamente 5 hasta aproximadamente 14 atomos en el anillo,
preferiblemente aproximadamente 5 hasta aproximadamente 10 atomos en el anilio,
en el cual uno a ocho de los dtomos del anillo es un elemento distinto de carbono, por
ejemplo nitrégeno, oxigeno o azufre, solos o en combinacién. Los heteroarilos
prefaridos contienen aproximadamente 5 hasta aproximadamente 6 atomos en el
anillo. El “heteroarilo® puede estar opcionalmente sustituido con uno o mas
sustituyentes R?! que pueden ser iguales o diferentes, y que son tal como se definen
aqul. Los prefilos aza, oxa o tia antes de nombre de ralz heteroarilo significan que por
lo menos un atomo de nitrégeno, oxigeno o azufre, respectivamente, estd presente
como atomo del anillo. Un atomo de nitrégeno de un heteroarilo puede estar
opcionalmente oxidado al correspondiente N-Oxido. Ejemplos no limitatives de
hetervarilos apropiados incluyen piridilo, pirazinilo, furanilo, tienilo, pirimidinilo,
isoxazolilo, isotiazolilo, oxazolilo, tiazolilo, pirazolifo, furazanilo, pirrolilo, pirazolilo,
triazolilo, 1,2,4-tiadiazolilo, pirazinilo, piridazinilo, quinoxalinilo, ftalazinilo, imidazof1,2-
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ajpiridinilo, imidazof2, 1-bjtiazolilo, benzofurazanilo, indolilo, azaindolilo,
benzimidazolilo, benzotienilo, quinolinilo, imidazolilo, tienopiridilo, quinazolinilo,
tienopirimidilo, pirrolopiridilo, imidazopiridilo, isoquinolinilo, benzoazaindolilo, 1,2,4-
triazinilo, benzotiazolilo y similares.

"Cicloalquilo” se refiere a un sistema de anillo mono- o multiciclico no
aromatico que comprende aproximadamente 3 hasta aproximadamente 10 dtomos de
carbono, preferiblemente aproximadamente 5 hasta aproximadamente 10 atomos de
carbono. Los anillos cicloalquilo preferidos contienen aproximadamente 5 hasta
aproximadamente 7 atomoes de anillo. El cicloalquilo puede estar opcionaimente
sustituido con uno o mds sustituyentes R®', los cuales pueden ser iguales o
diferentes, y son tal como se han definido anteriormente. Ejemplos no limitativos de
cicloalquilos monociclicos apropiados incluyen ciclopropilo, ciclopentilo, ciclohexilo,
cicloheptilo y similares. Ejemplos no limitativos de cicloalquilos multiciclicos
apropiados incluyen 1-decalina, norbomilo, adamantilo y similares. Otros ejemplos no
limitativos de cicloalquilo incluyen los siguientes

LLLA
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"Cicloalquiléter® significa un anillo no aromatico de 3 a 7 miembros que
comprende un atomo de oxigeno y 2 a 7 atomos de carbono. Los datomos de carbono
del anillo pueden estar sustituidos, con la condicion de que los sustituyentes
adyacentes al oxigeno del anillo no incluyan halo o sustituyentes unidos al anillo a
través de un atomo de oxigeno, nitrégeno o azufre.

"Cicloalquenilo” significa un sistema de anillo no aromatico mono o multiciclico
que comprende aproximadamente 3 hasta aproximadamente 10 atomos de carbono,
preferiblemente aproximadamente 5 hasta aproximadamente 10 atomos de carbono
que contiene por lo menos un doble enlace de carbono a carbono. El anillo
cicloalquenilo puede estar opcionalmente sustituido con uno més sustituyentes R?'
que pueden ser iguales o diferentes, y que son tal como se han definido
anteriormente. Los anillos cicloalquenilo preferidos contienen aproximadamente 5
hasta aproximadamente 7 atomos de anillo. Ejemplos no limitativos de cicloalquenilos
monociclicos apropiados incluyen clclopentenilo, ciclohexenilo, cicloheptenilo, y
similares. Ejemplos no limitativos de un cicloalquenilo multiciclico apropiado es
norbomilenilo.

"Heterociclenilo" significa un sistema de anillo monociclico o muilticiclico no
aromaético que comprende aproximadamente 3 hasta aproximadamente 14 dtomos en
el anillo, preferiblemente aproximadamente 5 hasta aproximadamente 10 atomos en
el anillo donde uno o mas de los atomos en el sistema de anillo es un elemento
distinto de carbono, por ejemplo un atomo de nitrégeno, oxigeno o azufre, solo o0 en
combinacién, y que contiene por loc menos un doble enlace de carbono a carbono o
un doble enlace de carbono-nitrégeno. No existen atomos de oxigeno y/o azufre
adyacentes presentes en el sistema de anillo. Los anillos heterociclenflicos
precedidos contienen aproximadamente 5 hasta aproximadamente 6 dtomos en el
anillo. El prefijo aza, oxa o tia antes del nombre de ralz heterociclenilo significa que
estd presente como dtomo del anillo por lo menos un dtomo de nitrégeno, oxigeno o
azufre, respectivamente. E| heterociclenilo puede estar opcionalmente sustituido con
uno o mas sustituyentes del sistema de anillo donde "sustituyente del sistema de
anillo® es tal como se ha definido anteriormente. El atomo de nitrégeno o azufre o el
heterociclenilo puede estar opcionalmente oxidado al correspondiente N-Oxido, S-
6xido o S,Sdidxido. Ejemplos no limitativos de grupos azaheterociclenllicos
monociclicos apropiados incluyen 1,2,3,4-tetrahidropiridina, 1,2-dihidropiridilo, 1,4-
dihidropiridiio, 1,2,3,8-tetrahidropiridina, 1,4,5,6-tetrahidropirimidina, 2-pirrolinilo, 3-

L—\O
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pirrolinilo, 2-imidazolinilo, 2-pirazolinilo, y similares. Ejemplos no limitativos de grupos
oxaheterociclenllicos apropiados Incluyen 3,4-dihidro-2H-pirano, dihidrofuranilo,
fluordihidrofuranilo, y similares. Un ejemplo no limitativo de un grupo
oxaheterociclenilo multiciclico apropiado as 7-oxabiciclo[2.2.1}heptenilo. Ejemplos no
limitativos de anillos tiaheterociclenilo monociclicos apropiados incluyen
dihidrotiofenilo, dihidrotiopiranilo, y similares.

"Halo" significa grupos fitior, cloro, bromo, o yodo. Se prefiere fitior, cloro o
bromo, y son ain mas preferidos fidor y cloro.

“Haloalquilo® significa un alquilo tal como el definido anteriormente en el cual
uno o mas atomos de hidrégeno en el alquilo son reemplazados con un grupo halo
definido anteriormente.

"Heterociclilo” (¢ heterocicloalquilo) significa un sistema de anillo mono
monociclico o multiciclico no aromatico saturado que comprende aproximadamente 3
hasta aproximadamente 14 dtomos en el anillo, preferiblemente aproximadamente 5
hasta aproximadamente 10 dtomos en el anillo, en el cual 1-3, preferiblemente 1 0 2
de los atomos en ‘el sistema de anillo son un elemento distinto de carbono, por
ejemplo nitrégeno, oxigeno o azufre, solos o en combinacién. No existe ningun dtomo
de oxigeno y/o azufre adyacente presente en el sistema de anillo. Los heterociclilos
preferidos contienen aproximadamente 5 hasta aproximadamente 6 atomos de anillo.
El prefijo aza, oxa o tia antes del nombre de ralz heterociclilo significa que esta
presente como atomo del anillo por lo menos un atomo de nitrégeno, oxigeno o
azufre respectivamente. El heterociclilo puede estar opcionalmente sustituido con uno
o méas sustituyentes R?' que pueden ser iguales o diferentes, y que son tal como se
han definido aqul. El 4tomo de nitrégenc o azufre del heterociclilo puede estar
opcionalmente oxidado al corespondiente N-Oxido, S-éxido o S,S-diéxido. Ejemplos
no limitativos de anillos heterocicllo monociclicos apropiados incluyen piperidilo,
pirrolidinilo, piperazinilo, morfolinilo, tiomorfolinilo, tiazolidinilo, 1,3-dioxolanilo, 1,4-
dioxanilo, tetrahidrofuranilo, tetrahidrotiofenilo, tetrahidrotiopiranilo, y similares.

*Arilalquilo® significa un grupo aril-alquilo en el cual el arilo y el alquilo son tan
como se han descripto previamente. Los aralquilos preferidos comprenden un grupo

alquilo inferior. Ejemplos no limitativos de grupos aralquilo apropiados incluyen °

bencilo, 2-fenetilo y naftalenilmetilo. El enlace con la porcion principal se efectua a
través del alquilo.

)
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“Arilcicloalquilo® significa un grupo derivado de un arilo y cicloalquilo
fusionados tal como se define aqul. Los arilcicloalquilos preferidos son aquellos en los
cuales arilo es fenilo y cicloalquilo consiste en aproximadamente 5 hasta
aproximadamente 6 atomos de anillo. El arilcicloalquilo puede estar opcionalmente
sustituido con 1-5 sustituyente R?" Ejemplos no limitativos de arilcicloalquilos
apropiados incluyen indanilo y 1,2,3,4-tetrahidronaftilo y similares. El enlace con la
porcién principal se efectué a través de un atomo de carbono no aromatico.

"Arilheterocicloalquilo® significa un grupo derivado de un arlo vy
heterocicloalquilo fusionados tal como se definen aqul. Los arilcicloalquilos preferidos
son aquellos en los cuales arilo es fenilo y heterocicloalquilo consiste en
aproximadamente 5 hasta aproximadamente 6 &atomos del anillo. El
arilheterocicloalquiio puede estar opcionalmente sustituido con 1-5 sustituyentes R**:
Ejemplos no limitativos del arilheterocicloalquilo apropiados incluyen

d
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El enlace con la porcién principal se efectia a través de un 4tomo de carbono
no aromatico.

De manera similar, "heteroarilalquilo” “cicloalquilalquilo® Yy
"heterocicloalquilalquilo” significa un grupo heteroaril-, cicloalquil- o heterocicloalquil-
alquilo- en el cual el heteroarilo, cicloalquilo, heterocicloalquilo y alquilo son tal como
se han descripto previamente. Los grupos preferidos contienen un grupo alquiio
inferior. El enlace con la porcién principal se efectia a través del alquilo.

"Acilo” significa un grupo H-C(O)-, alquilo-C(O)-, alquenilo-C(O)-, alquinilo-
C(O)- o cicloalquilo-C(O)- en el cual los varios grupos son tal como se han descripto
previamente. El enlace con la porcién principal se efectla a través del carbonilo. Los
acilos preferidos contienen un alquilo inferior. Ejemplos no limitativos de grupos acilo
apropiados incluyen formilo, acetilo, propanoilo, 2-metilpropanoilo, butanoilo y
ciclohexanoilo.

"Alcoxi" significa un grupo alquilo-O- en el cual el grupo alquilo estd como se
ha descripto previamente. Ejemplos no limitativos de grupos alcoxi apropiados
incluyen metoxi, etoxi, n-propoxi, isoprbgoxi, n-butoxi y heptoxi. El enlace con la
porcidn principal se efectia a través del oxigeno del éter.
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"Alcoxialquilo™ significa un grupo derivado de un alcoxi y un alquilo tal como se
definen aqul. El enlace con la porcién principal se efectiia a través del alquilo.

"Arilalquenilo” significa un grupo derivado de un arilo y un alquenilo tal como se
definen aqul. Los arilalquenilos preferidos son aquellos en los cuales arilo es fenilo y
el alquenilo consiste en aproximadamente 3 hasta aproximadamente 6 atomos. El
arilalquenilo puede estar opcionalmente sustituido con uno o més sustituyentes RZ.
El enlace con la porcién principal se efectia a través de un atomo de carbono no
aromatico.

"Arilalquinilo” significa un grupo derivado de un arilo y alquinilo tal como se
definen aqui. Los arilalquinilos preferidos son aquellos en los cuales arilo es fenilo y el
alquinilo consiste en aproximadamente 3 hasta aproximadamente 5 atomos. El
arilalquinilo puede estar opcionalmente sustituido con uno o més sustituyentes RZ. El
enlace con la porcién principal se efectia a través de un atomo de carbono no
aromatico.

El sufijo "eno" en el alquilo, arilo, heterocicloalquilo, etc. indica una porcién

divalente, por ejemplo, -CH.CHz- es etileno, y é_@'& es para-fenileno.

El término "opcionalmente sustituido" significa sustitucion opcional con los
grupos radicales o porciones especificadas, en una posicion o posiciones disponibles.

Las sustitucion en la porcién cicloalquilalquilo, heterocicloalquilalquilo,
arilalquilo, o heteroarilalquilo incluye sustituciéon en la porcién del anillo y/o en la
porcion alquilo del grupo.

Cuando una variable aparece més de una vez en un grupo, por ejemplo, R%en
—-N(R®%)., 0 una variable aparece més de una vez en la estructura del a férmula |, por
ejemplo, R'® puede aparecer tanto en R' como en R?, las variables pueden ser
iguales o diferentes.

Con referencia a la cantidad de porciones (por ejemplo, sustituyentes, grupos o
anillos) en un compuesto, a menos que se defina lo contrario, las frases "uno o mas”
y "por lo menos una" significan que puede haber tantas porciones como se permita
quimicamente, y la determinacién de la cantidad maxima de dichas porciones esta
dentro de los conocimientos de un experto en la materia: Con respecto a las
composiciones y métodos que comprenden el uso de "por lo menos un compuesto de
férmula I, uno a tres compuestos de la formula | pueden administrarse al mismo
tiempo, preferiblemente uno.

WA
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Tal como se usa aqul, el término "composicién” abarca un producto que comprende
los ingredientes especificados en las cantidades especificadas, as/ como también
cualquier producto que es el resultado, directo o indirecto, de la combinacion de los
ingredientes especificados en las cantidades especificadas.

La linea ondulada ~vvv como enlace indica en general una mezcla de, o
cualquiera de, los posibles isémeros, por ejemplo que contienen estereoquimica (R)-
y (S)-. Por ejempilo,

H OH .l\OH
(_j’o significa que contiene I:’jr Y O

N ambas W N

Las lineas trazadas en los sistemas de anillo, tales como por ejemplo:

XO_

indica que la linea (enlace) indicado puede estar unido a cualquiera de los atomos de
carbono del anillo sustituibles.

Tal como es bien conocido en el arte, un enlace trazado desde un étomo
particular donde no se describe ninguna porcion en el extreme terminal del enlace,
indica un grupo metilo unido a través de ese enlace al atomo, a menos que se indique
lo contrario. Por ejemplo:

%@ reprosant %«O’Niu, |

Al observar que cualquier heterodtomo con valencias no satisfechas en el
texto, esquemas, ejemplos, formulas estructurales, y cualquiera de las Tablas
presentes, se considera que fiene el 4tomo o 4tomos de hidrégeno para satisfacer las
valencias.

Los expertos en la materia reconoceran que ciertos compuestos de formula |
son tautoméricas, y todas dichas formas tautoméricas estdn contempladas aqul como
parte de la presente invencién. Por ejemplo, un compuesto en el cual X es
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—N(R»- y R' y R® cada una H puede estar representado por cualquiera de las
siguientes estructuras:

H? Hz FIE
”~
R R
3 3 3
| ”? | | R? | | R® |
u\|/w u\l/w u\|/w
R4 | R‘ o H4 .

Cuando R* y R%, son, por ejemplo, -N(R™¥)C(O)N(R'®)(R') y R"® y R"
forman un anillo, la porcion formada, es por ejemplo,

1 X
S~N" N
-~
J Nl o0 M
R23 o] ,
Los profarmacos y solvatos de los compuestos de la invencién estan también
contemplados aqul. El término "profarmaco”, tal como se emplea aqul, denota un
compuesto que es un precursor de una droga, el cual, mediante administracién a un
sujeto, es sometido a conversidn quimica mediante procesos metabdlicos 0 quimicos
para proveer un compuesto de fémula | o una sal y/o un solvato del mismo. Una
discusién de los profarmacos se provee T. Higuchi y V. Stella, Pro-drugs as Novel
Delivery Systems (1987) Volumen 14 de A.C.S. Symposium Series, y en Bioreversible
Carriers en Drug Design, (1987) Edward B. Roche, ed., American Pharmaceutical
Association y Pergamon Press, incorporandose ambos aqul como referencia.
"Solvato" significa una asociacidn flsica de un compuesto de ésta invencién
con una 0 mas moléculas de solvente. Esta asociacion fisica involucra varios grados
de unién i6nica y covalente incluyendo unién de hidrégeno. En algunos casos, el
solvato ser4 capaz de aislacion, por ejemplo cuando se incorporan uno o mas
moléculas de solvente en los reticulos cristalinos del sélido cristalino "solvato" abarca
tanto los solvatos de fase en solucién como los aislables. Ejemplos no limitativos de
solvatos apropiados incluyen etanolatos, metanolatos, y similares. "Hidrato" es un
solvate en el cual la molécula de solvente es H;0.

46

o



-26- l/\op

"Cantidad eficaz” o "cantidad terapéuticamente eficaz" describe una cantidad
de compuesto o0 composicién de la presente invencién que es eficaz para inhibir la
aspartil proteasa y/o para inhibir BACE-1 y producir por lo tanto el efecto terapéutico
deseado en un paciente apropiado.

Los compuestos de formula | forman sales que estan también dentro del
alcance de la invencion. La referencia que se hace aqul a un compuesto de formula |
incluye referencia a las sales del mismo, a menos que se indique lo contrario. El
término "sai(s)", tal como se emplea aqul, denota sales dcidas formadas con acidos
inorgédnicos y/o orgdnicos, asi como también sales bdsicas formadas con bases
inorgénicas y/o orgdnicas, ademas, cuando un compuesto de férmula | contiene a
ambas, una porcidn basica tal como pero sin limitarla a una piridina o un imidazol, y
una porcién acida, tal como, pero sin limitarla a un acido carbox(lico, zwitteriones
("sales intemas") puede formarse y se incluird dentro del término "sales(s)" que se
usa aqul. Se prefieren las sales farmacéuticamente aceptables (es decir, no toxicas,
fisioldgicamente aceptables) aunque también son Utiles otras sales. Las sales de los
compuestos de formula | pueden formarse, por ejemplo, por reaccién de un
compuesto de férmula | con una cantidad de édcido o base, tal como una cantidad
equivalente, en un medio tal como uno en el cual precipita la sal o en un medio
acuoso seguido de liofilizacion. Los dcidos (y bases) que se consideran generalmente
apropiados par ala formacion de sales farmacéuticamente utiles a partir de
compuestos farmacéuticos basicos (o0 acidos) han sido discutidos por ejemplo por S.
Berge et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-18; P. Gould,
international J. of Pharmaceutics (1886) 33 201-217; Yerson et al, The Practice of
Medicinal Chemistry (1996), Academic Press, New York; en The Orange Book (Food
& Drug Administration, Washington, D.C. en su red); y P. Heinrich Stahl, Camille G.
Wermuth (Eds.), Handbook of Pharmaceutical Salts: Properties, Selsection, and Uss,
(2002) Int'l. Union of Pure y Applied Chemistry, pp. 330-331, Estas descripciones se
incorporan aqul como referencia.

Ejemplos de sales de adicién de &cido incluyen acetatos, adipatos, alginatos,
ascorbatos, aspartatos, benzoatos, bencensulfonatos, bisulfatos, boratos, butiratos,
citratos, alcanforatos, alcanforsulfonatos, ciclopentanopropionatos, digluconatos,
dodecilsulfatos, etansulfonatos, fumaratos, glucoheptanoatos, glicerofosfatos,
hemisulfatos heptanoatos, hexanoatos, clorhidratos, bromihidratos, iodihidratos, 2-
hidroxietansulfonatos, lactatos, maleatos, metansulfonatos, sulfatos de metilo, 2-
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naftalensulfonatos, nicotinatos, nitratos, oxalatos, pamoatos, pectinatos, persuifatos,
3-fenilpropionatos, fosfatos, picratos, pivalatos, propionatos, salicilatos, succinatos,
sulfatos, sulfonatos (tales como los mencicnados aqul), tartratos, tiocianatos,
toluensulfonatos (conocidos también como tosilatos) undecanoatos, y similares.

Ejemplos de sales bdsicas incluyen sales de amonio, sales de metales
alcalinos tales como sales de sodio, litio, y potasio, sales de metales alcalino témreos
tales como sales de calcio y magnesio, sales de aluminio, sales de zinc, sales con
bases orgdnicas (por ejemplo, aminas orgdnicas) tales como benzatinas, dietilamina,
diciclohexilaminas, hidrabaminas (formadas con  N.N-bis(deshidroabietil)
etilendiamina), N-metil-D-glucaminas, N-metil-D-glucamidas, t-butii aminas,
piperazina, fenilciclohexilamina, colina, trometamina y sales con amino acidos tales
como arginina, lisina y similares. Los grupos que contienen nitrégeno bésico pueden
cuaternizarse con agentes tales como haluros de alquilo inferior (por ejemplo
cloruros, bromuros y yoduros de metilo, etilo, propilo y butilo), sulfatos de dialquilo
(por ejemplo sulfatos de dimetilo, dietilo, dibutilo, y diamilo), haluros de cadena larga
(por ejemplo cloruros, bromuros y yoduros de decilo, laurilo, miristilo y estearilo),
haluros de aralquilo (por ejemplo bromuros de bencilo y fenetilo), y otros.

Todas dichas sales &cidas y sales basicas son sales farmacéuticamente
aceptables dentro del alcance de la invencién, y todas dichas sales dcidas y basicas
se consideran equivalentes a ias formas libres de los compuestos correspondientes
para los propédsitos de la invencion.

Todos los esterecisbmeros (por ejemplo, los isbmeros geométricos, los
isémeros Opticos y similares) de los presentes compuestos (incluyendo aquelios de
las sales, solvatos y profirmacos de los compuestos asl como también las sales y
solvatos de los profdrmacos) tal como aquellos que pueden existir debido a los
carbonos asimétricos en varios sustituyentes, incluyendo las formas enantioméricas
(que pueden existir incluso en ausencia de carbonos asimétricos), formas
rotaméricas, atropisdmeras, y formas diastereoméricas, estan contempladas dentro
del alcance de esta invencién. Los esterecisémeros individuales de los compuestos
de la invencién pueden estar por ejemplo, sustanciaimente libres de otros isémeros, o
pueden estar mezclados por ejemplo, en forma de racematos o con todos los
restantes, o con otros estereocisdmeros seleccionados. Los centros quirales de la
presente invencién pueden tener la configuracién S o R tal como se ha definido en las
Recomendaciones de /UPAC 1874. El uso de los términos "sal", "solvato"
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"profdrmaco” y similares, puede aplicarse iguaimente a la sal, solvato y a los
profdrmacos de enantiémeros, esterecisémeros, rotameros, tautémeros, racematos o
profdrmacos de los compuestos de la invencion.

Las formas polimérficas de los compuestos de férmula |, y de las sales,
solvatos y profarmacos de los compuestos de fdrmula I, se incluirdn en la presente
invencién.

Los compuestos de formula 1| pueden prepararse usando procedimientos
conocidos en el arte. Los métodos preparativos para preparar materiales de partida y
compuestos de fédrmula | se mostraran a continuacién como esquemas de reaccion
generales (Método A, Método B, etc.) seguidos de procedimientos especificos, pero
los expertos en la materia reconocerdn que son también apropiados ofros
procedimientos. En los Esquemas y en los Ejemplos siguientes, se usaran las
siguientes abreviaturas:

metilo: Me; etilo: Et; propilo: Pr; butilo: Bu; bencilo: Bn; butiloxicarbonilo
terciario: Boc o BOC

cromatografia liquida de alta presion: HPLC

espectrometria de masa por cromatografia liquida: LCMS

temperatura ambiente: RT o rt

dla: d; hora: h; minutos: min

tiempo de retencion: R,

micro-onda; yW

saturado: sat.; anhidro: anhid.

1-hidroxibenzotriazol: HOBt

clorhidrato de 1-(3-dimetilaminopropil)-3-etilcarbodiimida: EDCI

acetato de etilo: EtOAc

benciloxicarbonilo: CBZ

[1-(clorometil)-4-flGior-1,4-diazoniabiciclo[2.2.2] octano Dbis(tetrafiGor-borato)]:

Selectfluor

1,8-diazabiciclo[5,4,0]undec-7-eno: DBU

tetrahidrofurano: THF; N,N-dimetilformamida: DMF; metanol: MeOH; éter
dietllico: Et;O; acido acético: AcOH; acetonitrilo: MeCN,; acido trifluoracético: TFA,
diclorometano: DCM; dimetoxietano: DME; difenilfosfinoferroceno (dppf);

n-butillitio: n-BuLi; diisopropilamida de litio: LDA

1-hidroxi-7-azabenzotriazol: HOAt
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4-N,N-dimetilaminopiridina: = DMAP;  diisopropiletiamina: DIEA; N-
metiimorfolina: NMM

Resina sulfénica de tolueno microporosa (resina MP-TsOH)

tris-(2-aminoetiljaminometil poliestireno (PS-trisamina)

poliestireno de isocianato de metilo (PS-NCQO)

Saturado (sat.); anhidro (anhid); temperatura ambiente (rt); hora (h), Minutos
(Min), Tiempo de Retencién (R;); peso molecular (PM); mililiro (mL); gram (g).
miligramo (mg); equivalente (eq); dfa (d); microondas (JW); microlitro{uL);

Todos los datos de RMN se recogieron en espectrémetros de RMN de 400
MHz a menos que se indique io contrario. La espectrometria de Masa-Electro-rocio-
LC con una columna C-18 y 5% a 95% de MeCN en agua como fase movil se usd
para determinar la masa molecular y el tiempo de retencién. Las tablas contienen los
compuestos con los datos del tiempo de retencion/PM observado y/o RMN.

Para consistencia interna en los esquemas de reaccién que se muestran en los
Métodos A a DF, el producto de cada método se muestra como estructura A4, B4,
C3, efc., donde ciertas variables son tal como se han definido para ese método, pero
que tal como resultara aparente, por ejemplo A4 tiene la misma esiructura que C3. Es
decir, pueden usarse diferentes métodos para preparar compuestos similares.

Los compuestos de !a invencién pueden producirse por procedimientos
conocidos por los expertos en la materia y tal como se muestran en los
esquemas de reaccion siguientes y en las preparaciones y ejemplos que se
describen a continuacién. Las Tablas contienen los compuestos con los valores
m/e observados a partir de los datos de espectrometria de masa y/o RMN. Estos
compuestos pueden obtenerse con métodos de sintesis similares a los que se
enumeran en la Ultima columna usando los reactivos apropiados.

Método A
SRS Ty
"’"\(ﬁ‘o’ 8=C=N RN L n-R _(CHalsCOOH L N-R'
R RS CHyCly Ré R THF n'_)_% CHyOH ﬁ
Al A2 A3 M

Método A, Etapa 1:
A una solucion de A1 (R? = CHs & R* = CH;CH(CHa)2) (10 mmoles, 1 eq)
en 30 ml de CH;Cl: anhidro se le agreg¢ tiocarbonil dipiridona (1,2 eq). Después

B

HE°
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de agitar durante la noche la solucion se diluy6é con CH2Cl, se lavd con HCI 1N,
H20 (2x), y una solucidon acuosa saturada de NaCl (2x). La solucién organica se
secd sobre Na;SO,, se filtrd y se concentré. El material crudo se purificd a través
de cromatografla evaporativa para proporcionar A2 (R* = CHy & R* =
CHzCH(CHa)z).

Método A, Etapa 2:

Se agreg6 una solucién de 3,5-difluorbencil amina (0,15 mmoles, 1,5 eq)
en THF (0,15 mL) a una solucién de A2 (R® = CH; & R* = CHCH(CHa)2) (0,1
mmoles, 1 eq) en CH2Cl; anhidro (1 mL). La mezcla de reaccidén se refiujéd
durante la noche. La solucién de reaccion se agregé a una resina MP-TsOH (2-
3 eq) y se diluyé con CH,CN. La suspensiéon se agité durante la noche. La
mezcla se filtré y el filtrado se concentrd para proporcionar A3 (R' =3,5-
difluorbencilo, R® = CH,, & R* = CH2CH(CHa)y).

Método A, Etapa 3:

A una solucion de A3 (R' = 3,5-difluorbencilo, R®* = CHy, & R* =
CH2zCH(CHa)2) (10 mg) en CHsOH (1 mL) se le agregé NHOH (0,44 mL) y
peréxido de hidrégeno de t-butilo (0,1 mL) y la mezcla de reaccién se agitd
durante 2 dlas. La solucion se concentré, el residuo resultante se disolvid en
CH1OH (1,2 mL) y luego se traté con resina de acido sulfénico. La suspensién se
agité durante la noche y la resina se lavd con CH3OH (4 x 10 min) antes de
tratarla con NHs 2N en CH;OH durante 1 hora. La suspension se filtré y el
filtrado se concentrd para proporcionar el material crudo el cual se purificé por
HPLC/ALCMS preparativa fluyendo con un gradiente de CH3;CN/H;O para
proporcionar A4 (R' = 3,5-difluorbencilo, R2 = H, R? = CH,, & R* =
CHZCH(CHs)2). RMN (CDsOD): 86,9, m, 3H; 54,84,9, m; 81,75, d, 2H; 1,5, m,
1H; 51,42, s, 3H; 50,85, d, 3H; 50,65, d, 3H. ES_LCMS (m/e) 296,1.

Se sintetizaron los siguientes compuestos usando métodos similares.
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Estructura
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Método B
0 v KSCN R. j\
R‘NH‘ + R’kR‘ + 0\"’ - w R3"! N:\ H
B1 BS 60°C R N—\<
B2
8 ﬂ.Rz
HCI, pW R1‘NJ\HH RINH, R1‘N)\NH
CHyCHZOH R95—{ R
160 °C R' © RO O
B3 B4

Se usd un procedimiento modificado de la literatura (Ugi, |. Angew. Chem. 1962,
74 9-22).

Método B, Etapa 1:

A una solucién de B1 (sal de HCI, R' = 3-clorofenetilo) (1,1 g, 5,73
mmoles) en CH;OH anhidro (15 mL) se le agregd tiocianato de potasio
(0,56 g, 5,73 mmoles). La mezcla de reaccion se calenté a 60°C durante 1 hora.
La suspensién se filtrd y el filtrado se agregd a BS (R>=Me, R*='Bu) (0,72 mL,
5.73 mmoles) e isocianuro de bencilo (0,77 mL, 6,3 mmoles). La mezcla se agitd
durante la noche antes de concentrar la solucién y el residuo se purificé por
cromatografla evaporativa eluyendo con acetato de etilo en hexano para
proporcionar 0,28 g of B2 (R? = CHs, R* = CH2CH(CHa)z, y R' = 3-Clorofenetilo).

Método B, Etapa 2:

Una solucién de HCI concentrado al 40% en CHyCH;OH se agregé a B2
(R® = CHs, R* = CH,CH(CHs)z, y R' =3-Clorofenetilo) y la solucién se calentd en
un microondas a 180°C durante 30 minutos. La soluciobn se concentré y se
purificé por HPLC preparativa de fase inversa eluyendo con un gradiente de
CH3CN/Hz0 (con 0,1% de Acido férmico) para proporcionar B3 (R*= CH,, R* =
CHzCH(CHs)2, y R’ = 3-Clorofenetilo).
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Método B, Etapa 3:

Se prepard el compuesto B4 (R? = H, Ry = CHy, R* = CH2CH(CH3)z, ¥ R!
=3-Clorofenetilo) a partr de B3 (R® = CHj, R* = CHCH(CHa) Yy
R! =3-Clorofenetilo) seguido de un procedimiento similar al Método A, Etapa 3.
NMR(CD,OD): 6 8,1, br, 1H; 5 7,35, s, 1H; 7,25, m, 3H; § 3,6, m, 1H; 5 3,4, m,
1H:830,m 1H;628, m 1H;81,75, m, 1H; §1,6, m, 1H; 5§ 1,35, m, 1H; 5 1,2
8, 3H; 0,8, m, 6H. ES_LCMS (m/e): 308,1

Se prepararon los siguientes compuestos usando métodos similares

Obs. Obs.
» Estructura PM # Estructura PM
mie mlie

o lLFNH

545 Ojn:zha 251 252 549 \OG 371 372

(o) NH
°=§N|
a
547 a 307 o8 561 285
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H_NH
548 357 358
Método C

.R?

N

0 N=C=8 |
H’"ﬁej‘o’ R HNj\N‘m - . HN)\II'R1
R* R? & R34 R3—4
THF R © R ©

c1 c2 c3

Método C, Etapa 1:

Una solucién de €1 (R? = R* = CH,CH2CH2CHa) (50 mg, 0,25 mmoles) y
C4 (R'=3-clorofenilo) (38 yL, 0,26 mmoles) se reflujé durante la noche. Se
agregaron resina de trisamina (2 eq) y resina de isocianato de poliestireno (2 eq)
vy la mezcla se agité. Después de 3 horas la suspension se filtr6 y la resina se
lavé con CH2Cl (3x) y CH3OH (3x). El filtrado se concentré para proporcionar C2
(R! = 3-CI-CgHs, R? = R* = CH,CH,CH,CHs) (60 mg, 68%).

Método C, Etapa 2:

Se prepard el compuesto C3 (R' = 3-CI-CsHy, R = H, R® = R* =
CHzCH2CH2CHa) a partir de €2 (R' = 3-Cl-CgHs, R* = R* = CH,CH2CH;CHs)
seguido de un procedimiento similar al Método A, Etapa 3. NMR(CDCI3): 5 7.4,
m,2H; 872, m, 2H; § 5,0, s, 2H; 5 1,7, m, 4H; § 1,1, m, 8H; 5 0,7; m, 8H. ES-
LCMS (m/e): 336,1.

Se prepararon los compuestos siguientes usando métodos similares.
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Estructura PM # Esatructura PM

o peioW

H e
""NJI\NH e
HO &
o'):t’v 21 22 e Yy 329 330
JTH
N 'NH

N-._sNH
0@ 215 216 857 (o :[; 335 338

H
o g £
225 228 658 ? 335 338

jl\H
~N" “NH N

o)_%.l 239 240 659 o)—é\—o 335 338
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Método D
KCN o
’im (NH);COs H"JL,,H INKOH o °|| TMSCHN, H,u\(ﬁ\ o
R CHCHOHM0 e %, Houw [, O cH,oH R R
D1 D2 D3 D4

Método D, Etapa 1:

Una mezcla de D1 (R® = R* = CH,CqgHs) (20 g). cianuro de potasio (40 g) y
carbonato de amonio (15 g) en etanol (100 mL) y H20 (200 mL) se calentaron en
un frasco sellado a 130°C durante la noche para proporcionar 25 g of D2 (R® =
R*= CH,Cg¢Hs) después de filtracion seguida de lavado con agua.

Método D, Etapa 2:

Se agregd una solucidon de KOH 2N (3eq) a D2 (R® = R* = CH;CgHs) (1
eq) y se irradié y a través de microondas a 185°C durante 3 horas seguido de
adicién de HCI concentrado a la solucién hasta que se obtuvo un pH = 2-3. El
solido se filtrd y lavé con agua para proporcionar D3 (R} = R* = CHzCeHs).

Método D, Etapa 3:

Se agregd una solucioén de trimetilsiliidiazometano en hexano (2 N) (2 eq)
por goteo a una solucién de D3 (R® = R* = CH,CqHs) (1 eq) en CH5OH anhidro
(30 mL). Después de 1 hora, se agregaron 2 equivalentes adicionales de
trimetilsiliidiazometano en hexano (2 N) y la reaccidn se agité durante 20
minutos antes de concentrarla. El residuo se disolvié en una solucién de HCI
0,2N (25 mL) y se lavé con éter (3x). Se agregd una solucién saturada de
NazCOj a |a fase acuosa hasta que el pH de la solucion fue basico. La solucién
se extrajo con acetato de etilo (3x). Se combinaron los extractos organicos, se
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secaron sobre Na2SO,, y se concentraron para proporcionar D4 (R® = R* = bl \ 5
CH2CgHs).
Se prepararon los siguientes amino ésteres usando un método similar.

S
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o~ o~ —
o~
- = °§Kﬂi’\, w\,
Br—\ " Br
D10 D11 D12 D13
0/
NHg
D14
Método E
- R4X
0
H gl pn  LIN(BICHgls), tﬁ%"h
CBZ” OH N,
R SOCl; oj—ﬂ\c HMPA R* CBZ
ZnCl; R BZ  THFMexane
THF
E1 E2 E3
Ha2 o
LIOCH, i Pd(OH),/C
cBz’ o~ “3"\,(lLo/
CHyOH HCl
: R R CH,OH Ll
40 pal
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Método E, Etapa 1:

Se agregd por goteo cloruro de tionilo (0,47, 6,38 mmoles) a una solucién
de E1 (R® = CH2CHzCeHs) (2 g, 6,38 mmoles) y dimetil acetal de benzaldehldo
(0,96 mL, 6,38 mmoles) en THF anhidro 0°C bajo N2, después de 5§ minutos se
agregd ZnCl; (0,87 g, 6,38 mmoles) y la mezcla de reaccién se agité a 0°C.
Después de 3 horas se agregaron una cantidad adicional de ZnCl; (0,18 g, 1,28
mmoles) y cloruro de tionilo (0,1 mL, 1,28 mmoles) durante 1 hora a 0°C. La
mezcla de reaccién se vertid en una suspension agitada de hielo/HzO. La mezcla
se agitd ocasionalmente hasta que fundié el hielo. Se extrajo la solucién acuosa
con éter (3x). Los extractores organicos combinados se lavaron con HaO (3x),
una solucién acuosa saturada de NaHCO; (1x), y H20 (2x). La solucién orgénica
se sect sobre NaSOy, se filtrd y concentrd. El material crudo se purifico a través
de cromatografia evaporativa eluyendo con acetato de etilo en hexano para
proporcionar el compuesto E2 (R® = CH2CH,CgHs).

Método E, Etapa 2:

Se agregd por goteo una solucién de hexametildisilazido de litio en
hexano (1,0 M, 1,65 mL, 1,64 mmoles) a una solucién de E2 (R3 = CHCH2CgHs)
(600 mg, 1,49 mmoles) y HMPA (0,85 mL) en THF (6,5 mL) enfriada a -78°C
bajo N2, Después de 15 minutos, se agreg6 por goteo ioduro de isobutilo (0,52
mL, 4,48 mmoles) y la mezcla de reaccién se agit6é a -78°C durante 3 horas. La
reaccién se calentd a -65°C, se agitd durante 2 horas y se calentd a temperatura
ambiente durante la noche. La solucién de reaccién se vertié6 en una mezcla de
NaHCO, saturado (aq)/éter/hielo. La capa acuosa se extrajo con éter (3x). Los
extractos organicos se combinaron y lavaron con salmuera (2x). La solucién
orgénica se secd sobre Na;SO,, se filtrd y concentré. El material crudo se
purificd por cromatografia evaporativa eluyendo con acetato de etilo en hexano
para proporcionar el compuesto E3 (R® = CHCHzCgHs, R* = CH2CH(CHa)a).

Método E, Etapa 3:

Se agregd una solucién de metdxido de litio (1N en CH3OH) (0,36 mL,
0,36 mmoles) al compuesto E3 (R® = CH,CHzCgHs, R* = CHzCH(CHs)z). La
mezcla de reaccion se agitd a temperatura ambiente durante 50 minutos. Se
agregaron 0,55 eq adicionales de metéxido de litio. Después de 2,5 horas, se
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agregd una solucién acuosa saturada de NaHSOs (0,75 mL) y acetato de litio (3
mL), a la mezcla de reaccién y se agitd durante 15 minutos. La suspension se
filtré. El sdlido blanco resultante se lavé con una solucion acuosa saturada de
NaHSO; (1x) y acetato de etilo (1x). La fase acuosa del fillrado se separé y se
extrajo con acetato de etilo (2x). Los extractos organicos se combinaron y
lavaron con una solucién acuosa saturada de NaHSQO; (8x). La solucién organica
se secd sobre Na;SO., se fitrd y se concentré para proporcionar E4 (R? =
CH2CH;CgHs, R* = CH2CH(CHj3)2) (109 mg, 87%).

Método E, Etapa 4:

A una solucién de E4 (R® = CHCH;CeHs, R* = CH,CH(CHa)z) (109 mg,
0,28 mmoles) en CH3;OH (4 mL) se le agregd HCI 1N (0,28 mL, 0,28 mmoles) y
20% de hidréxido de paladio sobre carbon (22 mg). La mezcla de reaccién se
hidrogend a 275 kPa (40 psi). Después de 2,5 horas, la reaccién se filtré y el
catalizador se lavé con CHJyOH (3x). El filtrado se concentré para proporcionar
ES (R = CH2CHzCeHs, R* = CH2CH(CHys)2) (78 mg, 96%).

Se prepararon los siguientes aminoésteres usando un método similar.
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Método F
0 o]
H
aN ) o _— HaN . -
n Hg )n
DS F1

Se hidrogené una solucion de 500 mL de metanol de 20 g de D§ (R =
bencilo, n = 1) con 1,5 eq de HCI, con 1 g de Rh/C (§% p/p) y 2 g de PU/C (5%
p/p) a 413 kPa (60 psi) durante 2 dlas. El sélido se filtré y se lavd con un exceso
de metanol. La solucién combinada se evaporé para proporcionar 20 g de F1 (R®
= ciclohexiimetilo, n = 1) como sal de HCI.
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Los siguientes amino ésteres son ejemplos preparados usando métodos W
similares.

TIY T8
Gy ot & o

Fi0

Método G
R1l R1INH
R o R3 PS-EDC
S LIOH H HOBT
O HN_ N-gt CH3CH,OH O HN__N-g!  THF/CH;CN
Y H,0 Y
s s
G1 G2
R15 RS 3
) R’ 2 ) R o
p1eN R™NH, rieN
0 HNTN-R1 (o] HNY"-R1
|
8 Rz'"
G3 G4

Método G, Etapa 1:

A una solucion de G1 (R' = CHz(3-CICeH,) y R® = CHy) (400 mg, 1,23
mmoles, generada siguiendo un procedimiento similar al Método C, Etapa 1) en
etanol (5 mL) se le agregdé monohidrato de hidréxido de litio (100 mg, 2,45
mmoles) en HzO (0,5 mL). Después de 2,5 horas, se agregé otra porcién de
monohidrato de hidroxido de litio (100 mg, 2,45 mmoles). Después de 5,5 horas,
se diluy6 la mezcla de reaccidn con H2O (15 mL) y se extrajo con éter (2x). Se



agrego® una solucion de 30% de HCI a la fase acuosa hastaquesupH =1 a 2.
La solucidn se saturd con NaCl y se extrajo con acetato de etilo (3x). La solucién
orgdnica se secd sobre Na;SO,, se filtrd y se concentrd para proporcionar G2
(R' = CH3(3-CICqHs) ¥ R? = CHs) (357 mg, 93%).

Método G, Etapa 2:

Se agregé una solucién de bencilamina (1,2 eq) a G2 (R' = CHx(3-
CICgHq4) y R® = CH3) (1 eq), HOBT (1,5 eq) y resina de poliestireno EDC (94 mg,
1,53 mmoles/g, 3eq) en 1:1 THF:CHiCN (1 mL). La mezcla de reaccion se agité
durante la noche a temperatura ambiente. Se agregaron resina de trisamina (85
mg, 3,38 mmoles/g, 6 eq) y resina de isocianato (100 mg, 1,47 mmoles/g, 3 eq).
Después de 6 horas, la suspension se filtré y el filrado se concentré para
proporcionar G3 (R = CHz(3-CICgHs), R*= CHa, R'® = CH;CeHs y R" = H).

Método G, Etapa 3:

Se prepard el compuesto G4 (R! = CH3(3-CiCgHs), R2 = H, Ry = CH,, R'
= CHyCgHs y R'® = H) a partir de G3 (R' = CHx(3-CICgH4), R? = CHj, R =
CH2CgHs y R™ = H) seguido de un procedimiento similar al Método A, Etapa 3,

Se prepararon los siguientes compuestos usando métodos similares.

Obe. Obs.
# Estructura PM # Estructura PM
mie m/a

a
NH
N-p 322 323 682 %:; 412 413

4R

o
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GQ N N
NH,
681 {—\_\ 406 407
Método H
N-c-s (Boc)0 ]
"% ol Hof\)n:‘(o 0.5 M NaHCO,
0.5 M NaHCO, Hu\n,n-na uuTu-R1 THFICH3OH ‘lf“""
CHCHOH 8 NH Neog
™o ol RYM.H Rm»\}'l{p TFA n"' fa
2,8-Lutidine N-R!  CHyCh HN,_N-gt CHeCly N-g
CHyCly T \,}, 1.1.’
*Boc Boc

Método H, Etapa 1:

A una solucién de H1 (R® = CHa) (5 g, 39 mmoles) en una mezcla de 1:1
de 0,5 M NaHCO1:CHsCH2OH se le agregé R'-NCS (R'=3-clorobencilo) (11,5
mL, 78 mmoles). La mezcla de reaccién se calentd a 50°C durante la noche. La
reaccion se enfrid y diluy6 con agua. La fase acuosa se exirajo con acetato de
etilo (5x). Los extractos organicos se combinaron, se lavaron con agua (2x) y se
secaron sobre Na SO, La solucién se filtrd y el solvente se extrajo para
proporcionar un pequefio volumen de solucidn. Se agregd hexano y la
suspension resultante se filtrdé para proporcionar 6,8 g de un sélido H2 (R? =

CHa, R' = CH2(3-CICgHy)) (81%).

Método H, Etapa 2:

Se sintetizd el compuesto H3 (R® = CHj;, R! = CHy(3-CICgHy)) a partir de
H2 (R? = CHa, R' = CH3(3-CICgH4)) seguido de un procedimiento similar al

Método A, Etapa 3,

400
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Método H, Etapa 3:

A una solucién de H3 crudo (R? = CHj, R' = CHa(3-CICeHy)) (14 mmoles)
en una mezcla de 1:3 de CH;OH:THF se le agregdé NaHCO; 0,5M en H0O (28
mL, 14 mmoles) y dicarbonato de di-fer-butilo (3,69 g, 16,9 mmoles). La reaccién
se agitd a temperatura ambiente durante 2,5 horas y luego se almacené a -10°C
durante Ia noche. La reaccién se diluyé con salmuera y se exirajo con acetato de
etilo (4x). Los extractos orgdnicos se combinaron y lavaron con salmuera {1x).
La solucién orgdnica se secd sobre NazSO,, se filtré y concentré. El material
crudo se purificéd por cromatografia evaporativa eluyendo con acetato de etilo en
hexano para proporcionar 1,5 g of H4 (R' = CH2(3-CICgHs) ¥ R? = CHa).

Método H, Etapa 4:

Se agregd por goteo una solucién de anhldrido ftriflico (128 pL, 0,76
mmoles) en CHzClz (5 mL) a una solucién de H4 (R' = CHa(3-CICgH,) y R® =
CHy) (200 mg, 0,55 mmoles) y 2,6-lutidina (176 pL, 2,18 mmoles) a
-30°C. La mezcla de reaccion se agité durante 1,5 horas. Se agregé agua (10
mL) a -20°C y se extrajo el banho de hielo. La reaccién se agitd hasta que
alcanzé 0°C. La capa organica se separd, se secO sobre Na:SQ,, se filtrd y
concentrd para proporcionar 310 mg de H5 (R = CH2(3-CiCsHs) y R® = CHj).

Método H, Etapa §5:

Una solucién de HS crudo (R! = CH2(3-CICeHy) y R® = CHa) (0,11 mmoles)
y amoniaco 7N en metanol (R*'-H = NH;-H) (10 eq) se agité durante la noche a
temperatura ambiente. La solucidn de reaccién se concentrd. El material crudo
se purificd usando HPLC preparativa de fase inversa eluyendo con un gradiente
CH3CN/MHz0 con 0,1% de écido férmico para proporcionar H8 (R = CHax(3-
CICgHa4), R? = CH3, R*! = NH,).

Método H, Etapa 6:

Se agregd una solucién de écido trifluoracético al 50% en CHiClz
(2 mL) a H6 (R' = CH,(3-CICeH.), R® = CH3, R*' = NH,). Después de 40 minutos
el solvente se evaporé y el residuo se purificd por HPLC/LCMS preparativa
eluyendo con un gradiente de CH3CN/H,0 para proporcionar H7 (R' = CHx(3-



AV

CICgH,), R3 = CHs, R?' = NH2). RMN (CDCl3), 5 7,45, m, 3H; 5 7,35, m, 1H; 54,9, %
m, 2H; § 3,5, m, 2H; § 1,65, s, 3H. ES_LCMS (m/e) 267,07.

Se prepararon los compuestos siguientes usando métodos similares.

Obs. Obas.
# Estructura PM # Estructura PM
mie mle

HN n

Y_ H

~N NH, ~N
694 & 238 239 702 o 320 321
605 o N 248 249 703 N%O 328 329

/
I

X

"N-H e,
N a
698 X 257 258 704 © 334 335
JILH
N 'NH ~ H L/O
N . (]
897 o ; N 264 265 705 342 343

a
698 ( 266 267 706 354 355
NH
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0 TH
6909 202 203 707 372 373

]
NH
“'NJLNH O -~
700 o)_% 308 308 708 O 418 419
8&:"‘1

iH

~N"“NH
r—=
701 O H—@ 314 315 708 483 484
~~N ©
Método |
o
1 Ry
/:l/(""" RH':::'H 13"(5;«"'“' T S s,
~ pogpec | R® ‘(\ CHClz R Je HN\\(N
N-Boc N-Boc NH
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Método |, Etapa 1:

Se agreg6 resina de dietilaminometil poliestireno (5 eq) a una solucién de
la sal de formiato de 11 (R' = CHy(3-CICgHy), R® = CH3 y R'®=H) en CHCl, y la
suspension se agitd. Después de 15 minutos la mezcla se filtrd y la resina se
lavé con CH,Cl, {4x). El filtrado se concentrd para proporcionar la base libre
M(R' = CH2(3-CICgH,), R® = CH3y R"°=H).

Se agregé una solucién de R™*COOH (R'*=fenetilo) (1,3 eq) a una mezcla
de resina EDC (41 mg, 1,53 mmoles/g, 3eq), HOBT (1,5 eq), y la base libre de 11
(R! = CH2(3-CICqH4), R® = CHy y R'®=H) (0,021 mmoles) en 1:1 CH;CN:THF. La
suspension se agitd durante la noche. Se agregé resina de isocianato de
poliestireno (45 mg, 3 eq), resina de frisamina de poliestireno (40 mg, 6 eq) y
una mezcla de 1:1 de CH3CN:THF (0,5 mL). La mezcla se agité durante 6 horas.
La suspension se fitrd y el filtrade se concentrd para proporcionar 12 (R' =
CHx(3-CICgH4), R? = CH;, R'®=H y R'® = CH;CHCgHs).

Método |, Etapa 2:

Se prepard I3 (R' = CHz(3-CICqH,), R? = CH; R™=H y R"
CH2CHzCsHs) a partir de 12 (R' = CHy(3-CiCgHs), R® = CH3, R"®=H y R"
CH2CHzCgHs) usando un método similar al método H etapa 6.

Se prepararon los siguientes compuestos usando un método similar.

Obe, Oba.

# Estructura PM # Estructura PM
mie m/s

H
""NIILNH ¢ agﬁ

o o -g_f{_\_o 388 399
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T3

T4

308
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342

309

335

M3
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T19

720

T21

T22

11

1

15
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Método J, Etapa 1:

Se agregé resina de dietilaminometil pofiestireno (5 eq) a una soiucién de
J1 (sal de TFA, R' = CHz(3-CICaH,) ¥ R® = CHs) en CHxCl; y la suspensi6n se
agitd. Después de 15 minutos, la mezcla se filtrd y la resina se lavé con CHaCla
(4x). El filtrado se concentrd para proporcionar la base libre. Una solucién de
R'NCO (R'= butilo) (2 eq) en CH;Cl, se agregé a la base libre de J1 (R' =
CHz(3-CICgH,4) y R® = CH3) (0,021 mmoles) en 1:1 CHaCN:THF. La suspensién
se agité durante la noche. Se agregaron resina de isocianato de poliestireno (45
mg, 3 eq), resina de frisamina de poliestireno (40 mg, 6 eq) y una mezcla de 1:1
de CHaCN:THF (0,5 mL). La mezcla se agitdé durante 6 horas. La suspension se
filtrd y el filtrado se concentrd para proporcionar J2 (R! = CH2(3-CICgHs), R? =
CHa, y RS = CHzCHzCHzCHa).

Método J, Etapa 2:

Se prepard el compuesto J3 (R' = CHy(3-CIC¢H), R® = CHa, ¥y R"®
CH;CH,CH2CHa) a partir de J2 (R' = CHy(3-CICgHs), R® = CHa, y R
CH2CH2CH2CHs) siguiendo el procedimiento descripto en el Método H, Etapa 2.

Se prepararon los compuestos siguientes usando un método similar.

Obs. Obas.
# Estructura PM # Estructura PM
mie mle

e 2

o

80






Método K
RS R“SO:Cl o\ Io R3 (o] q\'o 3
PS-DIPEA k4 - )
e~ ) o L g
R HN ""-R1
\"ﬁ Y
“Boe N"Boc NH
K1 K2 K3

Método K, Etapa 1:

Se agregd una solucion de R'™S0.Cl (R'°=Propil)(1,5 eq) a una
suspension de resina de diisopropiletiamina de poliestireno (18 mg, 3,45
mmoles/g, 3 eq) y se preparé la base libre de K1 usando el método H (R =
CHz(3-CIC¢H4) y R® = CH3) (0,021 mmoles) en 1:1 CHsCN:THF. La suspensién
se agité durante la noche. Se agregd resina de isocianato de poliestireno (45
mg, 3 eq), resina de trisamina de poliestireno (40 mg, 6 eq) y una mezcla 1:1 de
CH;CN:THF (0,5 mL). La mezcla se agité durante 8 horas. La suspensién se
fiitré y el filtrado se concentrd para proporcionar K2 (R' = CHz(3-CICgH4), R® =
CHs, y RS =CHzCHZCHa).

Método K, Etapa 2:

Se preparé el compuesto K3 (R' = CHz(3-CIC¢Hs), R® = CH,y, y R® =
CH,CH2CHa) a partir de K2 (R = CHx(3-CICgHs), R? = CHa, y R'® = CH,CH,CHj)
siguiendo el procedimiento descripto en el Método H, Etapa 6.

Se prepararon los compuestos siguientes usando un método similar.

Obs. Obs.

# Estructura PM # Estructura PM
mle ml/e

~G u:
736 o o 318 317 740 oﬁﬁ S 442 443
o*

NH
e
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a
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a Nt HN
o \ o
738 =5(_"H 72 3713 142 % 492
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H
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NH
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Método L
m\
8=C=N 581\0, HaN” N N2 R1%CO,H
R 4—& PS-EDC
R! R? (2) TFA R* HOBT
L1 L2
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(En el esquema, -Z-NH-C(O)R'® - es equivalente a R' sustituido con R?, o R’
sustituido con alquilo-R%, donde R?' y RZ son -N(R"¥)C(O)R'® y R'S es H, y donde Z
es alquileno-arileno opcionalmente sustituido, alquileno-arileno-alquileno, alquileno-
heteroarileno, alquileno-heteroarileno-alquileno, alquileno-cicloalquileno, alquileno-
cicloalquileno-alquileno, alquileno-heterocicloalquileno, alquileno-heterocicloalquileno-
alquileno, arileno, heteroarileno, cicloalquileno o heterocicloalquileno})

Método L, Etapa 1:

Una solucién de L1 (R¥= CHj; y R*= CHCH(CHa)2) (1 eq) y Z = -para-metilen-
bencilo) {1.05 eq) en CH.Cl; se agité a temperatura ambiente. La solucién de
reaccién se concentrd y se purificd por cromatografia evaporativa. El material se traté
con 50% de acido trifluoracético en CH2Cl2 durante 30 min. La solucién se concentrd.
El residuo se disolvié en HCI 1 N (10 mL) y se lavé con éter (2x). Se agregd una
solucion saturada de Na;CO; en H;O a la fase acuosa hasta que la solucién se
basificd. La solucién se extrajo con CHpCl; (3x). Los extractos de CHxCl; se
combinaron se secaron sobre NaSO,, se filiraron y se concentraron para
proporcionar L2 (R? = CHs, R* = CH,CH(CHa)2, Z = para-(CHz)CgH4(CHa2)-).

Método L, Etapa 2:

Se prepard el compuesto L3 (Ra = CHs, R* = CHzCH(CHa)2, Z = para-
(CH2)CeH4(CH2)-, R = CHzCHCH;CHj) a partir de L2 (R® = CH;, R* =
CH2CH(CHjs)2, Z = para-(CHz)CeH+(CH2)-) seguido del procedimiento descrito en
Método |, Etapa 1.

Método L, Etapa 3:

Se prepar6 el compuesto L4 (R® = CH;, R* = CH,CH(CH3)2, Z = para-
(CH2)CsH4(CH2)-, R' = CH2CH;CHZCH;) a partir (R® = CHj, R* = CH;CH(CHa)2, Z
= para-(CH2)CeH((CH2)-, R'® = CH2CH2CH.CHs) seguido del procedimiento
descrito en Método A, Etapa 3.

Se prepararon los compuestos siguientes usando un método similar.

60
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B Estructura PM Oba. # Estructura PM Obs
mie mle
)
i b\ 8_ "I_Q_\ y
743 o jt;” a6 317 761 OZ é 450 451
NH
{LOﬁ . O
744 %(N?( 316 317 762 )_5:} ?‘ 450 451
\(0
lfifbj ~ °
745 NH 330 331 763 450 451
SO R3aY,
746 330 331 764 ub};g 450 451
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L\\,o .
755 U%, 400 401 773 JJJ‘)‘% 492 493
NH

0%

L7

9,

~
0N ~
756 dﬂo "Q_r; @ 421 T8 é"{; 519 520

%
757 OJ}" 434 435 715 ﬁu& w519 520
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H
0
759 gﬁ' «6 437 M7 W 533 534

)
O
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Método M
R2
s 8 N
NH N:C0 . N-rs | H“R"'"
I=!I;IN N—Z R16 HNJkN—'Z' ‘\( HH)\N—Z‘ “‘\(
R [+ ] - R 0

R 0o R © R ©

M1 M2 M3

(En el esquema, -Z-NH-C(O)-NHR" - es equivalente a R’ sustituido con
R¥, o R sustituido con alquilo-R%, donde R*' y R* son -N(R'®)-C(0)-NHR" y

50
HE
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R'® es H, y donde Z es alquileno-arileno, alquileno-arileno-alquileno, alquileno-
heteroarileno, alquileno-heteroarileno-alquileno, alquileno-cicloalquileno,
alquileno-cicloalquileno-alquileno,  alquileno-heterocicloalquileno,  alquileno-
heterocicloalquileno-alquileno, arileno, heteroarileno, cicloalquileno o
heterocicloalquileno opcionalmente sustituido)

Método M, Etapa 1:

Se prepart el compuesto M2 (R® = CH;, R* = CH,CH(CHa), Z = para-
(CH2)CeHs(CHa)- , R'® = 3,4-difluorfenilo a partr de M1 (R® = CH;, R* =
CH2CH(CHs)2, Z = para-(CH2)CgH4(CHz)- ) siguiendo el procedimiento descrito
en el Método J, Etapa 1.

Método M, Etapa 2:

Se preparé el compuesto M3 (R?® = CHs, R* = CH,CH(CHa)2, Z = para-
(CH2)CsH4(CH2)- , R'® = 3 4-difluorfenilo) a partir de M2 (R® = CH,;, R* =
CH2CH(CHs)2, Z = para-(CH2)CeHe(CHz)- , R'® = 3,4-difluorfenilo) siguiendo el
procedimiento descrito en el Método A, Etapa 3. RMN (CD,OD) & 7,45, m, 1H, &
7.26,m 4H; 7,24 m, 1H; 5 6,96, m, 1H; 5 48, m; 54,3, 8, 2H; 5 1,69, m, 2H; 5
144, m, 1H; 8 1,37, 8, 3H; 5 0,8, m, 3H; & 0,63, m, 3H. ES_LCMS (m/e)
430,27.

Se prepararon los siguientes compuestos usando un método similar.

P Estructura PM # Eatructura PM

Obs. Oba.
mie mle

H ubi

778 331 332 870 481 482
NfNH o NH
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Dl (=0
868 a 481 462 960 559 580
NH

F
a5 e
869 N 481 462 961 " ae7
Método N
E-O R 0
3 NH, 8 HN-S N 822,
z' )L —z k [ R
HN N~ R1'SO=C| l;" N HN "-Z
R R RS
R 0 R © R 0
N1 N2 N3

(En el esquema, -Z-NH-S(O)zR" - es equivalente a R' sustituido con R?,
o R’ sustituido con alquilo-R?, donde R*' y RZ son -N(R'®)-C(O)-NHR" y R™
es H, y donde Z es alquilenc-arileno, alquileno-arileno-alquileno, alquileno-
heteroarileno,
alquileno-cicloalquileno-alquileno,

alquileno-heteroarileno-alquileno, alquileno-cicloalquileno,
alquileno-heterocicloalquileno,  alquileno-
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heterocicloalquileno-alquileno, arileno, heteroarileno, cicloalquileno o
heterocicloalquileno opcionalmente sustituido).

Método N, Etapa 1:

Se prepard el compuesto N2 (R® = CHy, R* = CH,CH(CH3)z, Z = para-
(CH2)CeHa(CH2)-, R'® = CH:CH(CHs);) a partir de N1 (R} = CHs, R* =
CH2CH(CHs)2, Z = para-{CHz)CeH4(CH3)-) siguiendo el procedimiento descrito en
el Método K, Etapa 1.

Método N, Etapa 2:

Se prepard el compuesto N3 (R? = CH;, R* = CH,CH(CHa)2, Z = pare-
(CH2)CeH4(CH2)-. R'™ = CH.CH(CHa)2) a partir de N2 (R’ = CHy, R* =
CHzCH(CHa)2, Z = para-(CHz)CgH4(CHz)-, R'® = CH.CH(CH,)2) siguiendo el
procedimiento descrito en el Método A, Etapa 3.

Se prepararon los compuestos siguientes usando métodos similares.

Obs. Oba.
# Estructura PM # Esfructura PM

0

I
o« Oy D e
=& e

e O
263 %{I 380 381 9868 484 485
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Método O, Etapa 1:

Una solucién de indol-6-metanol (400 mg, 2,72 mmoles), cloruro de ter-
butildimetilsililo (816 mg, 5,41 mmoles) y imidazol (740 mg, 10,9 mmoles) en
CHxCl, se agité a temperatura ambiente durante la noche antes de evaporarse el
solvente y el residuo se cromatografié usando acetato de etilo/hexano para
proporcionar el producto O2.
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Método O, Etapa 2:

A una solucién de 02 (200 mg, 0,77 mmoles) en THF (10 mL) a -78 °C se
le agregé butil litio (1,2 eq). La solucién se agité a -78°C durante 5 minutos y
luego se calentd a temperatura ambiente. La mezcla de reaccién se enfrié a
-78°C y se agregé cloruro p-toluensulfonilo. La solucidn se calentd a temperatura
ambiente y se agité durante la noche. La reaccién se apagd con una solucién
acuosa saturada de K;CO,, se exirajo con acetato de etilo y CHxCl>. El material
crudo se purificé por cromatografia evaporativa usando acetato de etilo/hexano
para proporcionar 360 mg de O3.

Método O, Etapa 3:

Se agreg6 una solucién de butil litio (1,2 eq) a una solucién de 03 (340
mg, 0,828 mmoles) en THF (20 mL). La mezcla de reaccion se agit6é durante 15
minutos a -78°C y luego se hizo burbujear didxido de azufre a través de la
solucién durante 15 minutos. Se agregé hexano (100 mL) a la mezcla de
reaccién. La mezcla de reaccién se evapord para proporcionar O4 que se usé
para la etapa siguiente sin purificacién adicional.

Método O, Etapa 4:

A una solucién de 04 (0,829 mmol) en CH.Cl; enfriada a 0°C se le agregé
N-clorosuccinimida (220 mg, 1,66 mmoles). Después de 2 horas de agitacion, la
solucion se filtrd a través de un tapén de Celite. El filtrado se concentrd para
proporcionar O5.

Método O, Etapa 5:

A una solucién de OS5 en piridina anhidra (3 mL) se le agregé butil amina
(100 uL). La reaccién se agitd a temperatura ambiente durante 4 dlas. La
mezcla de reaccion se dividié entre HCl 1 N y CH2Clz. La capa orgédnica se
separd y lavé con HCI 1 N (3x). La solucién organica se seco sobre NazS0,, se
fitrd y concentré. El material crudo se purificé a través de cromatografia
evaporativa usando acetato de etilo/hexano para proporcionar O6.
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Mdétodo O, Etapa 6:

A Una solucién de 06 (70 mg) en THF se le agregé TBAF. La reaccién se
agité a temperatura ambiente antes de cromatografiar la mezcla de reaccién
usando acetato de etilo/hexano para proporcionar 50 mg de O7 (95%).

Método O, Etapa 7:

A una solucion de O7 (50 mg) en CHxCl; (5 mL) se le agreg6 cloruro de
tionilo (1 mL) la reaccién se agitd durante 5 minutos y luego se evapor6 para
proporcionar O8.

Método O, Etapa 8:

A una solucion de 08 en CHsOH (5 mL) se le agregd azido de sodio (50
mg). La solucién se agité a temperatura ambiente durante la noche y se evaporé
en solvente. El residuo se cromatografié usando acetato de etilo/hexano para
proporcionar O9 después de la purificacion.

Método O, Etapa 9:

A una suspensién de 09 (70 mg) en CH3OH se le agregd 1 eq de HCI
(acuoso) y paladio sobre carbon. La mezcla de reaccién se hidrogend bajo 1
atmésfera durante 20 minutos para proporcionar 90 mg del producto 010 crudo.

Método O, Etapa 10:

Una solucién de hidroxido de litio (30 mg) en H2O se agregdé a una
solucién de O10 (40 mg) en CH;OH (3 mL). La reaccidn se agité a temperatura
ambiente durante 2 horas y se agregé una porcion adicional de LIOH (40 mg) y
la solucién se agitdé durante 2 mas. El solvente se evapord y el residuo se
cromatografié usando acetato de etilo/hexano para proporcionar O11.
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Método P, Etapa 1:

Una solucién de 300 mL de THF de 100 g de P1 (R**=n-Pr) se agrego a
una suspension de 38 g de LAH en 2 L de THF anhidro a 0°C. La mezcla de
reaccién se agitdé a temperatura ambiente durante 1 hora antes de agregar 30 ml
de H,O, 80 ml de NaOH al 15% a 0°C. La mezcla se agitd a temperatura
ambiente durante una hora antes de agregar Na>SO4 (anh), l]a mezcla se filtrd, y
la solucién se evapord para proporcionar un producto que se seco bajo vaclo
durante la noche. Este producto se disolvié en 600 ml de DCM y la solucioén se
agregd a una solucién de cloruro de oxalilo (37.3 ml) y DMSO (60,8 ml)en 1.4 L
de DCM a -78°C durante 40 minutos antes de agregar diisopropiletilamina (269
ml) a-78°C. La reaccién se dejé llevar a -10°C. La reaccién se apagé con 1 L de
H20 a -10°C y la mezcla se extrajo con DCM. Después de remocién del solvente
se obtuvo P2 (R®=Pr, 106 g). El material crudo se usd para la etapa siguiente
sin purificacion.

Método P, Etapa 2:

A una solucién de 1,5 L DCM de P2 (R¥=Pr, 106 g) se la agregé p-Boc-
aminometilbencilamina (1,1 aq) y triacetoxiborohidruro de sodio (1,1 eq) y la
reaccién se agitd a temperatura ambiente durante la noche. La reaccién se
apagé con Hz0 y el contenido se extrajo con DCM. Después remocion de los
solventes, el residuo se cromatografi6 usando una columna de gel de sflice
eluida con 3% de MeOH en DCM para dar 42,5 g de P3 (R*=Pr).

517

&=t
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Método P, Etapa 3:

Una solucién de 10 ml de MeOH de P3 (R®=Pr, 110 mg) se hidrogent
usando Pd/C (5%, 11 mg) a 1 atm de hidrégeno para proporcionar el producto
P4 (R¥=Pr) después de remocidn del solvente y el catalizador.

Método P, Etapa 4:

A una solucién de 10 ml de DCM de P4 a 0°C (Rz»=Pr) se le agreg6
trifosgeno (1,2 eq) y trietilamina (2,4 eq) y la solucion se agitd a 0°C durante 2
horas antes de de extraer la reaccién con DCM/H20. Después de remocion del
solvente, el residuo se cromatografié usando una columna de gel de sllice eluida
con EtOAc/Hexano para proporcionar un sélido blanco que se tratd con HCI 2N
en dioxano durante 2 horas. Después de remocion del solvente, se obtuvo el
compuesto P5 (R¥=Pr) en forma de un sdlido blanco (80 mg).

Se sintetizaron los compuestos siguientes usando métodos similares.

ﬂf—t:@\,uu. —(Tﬁ—t;jo\.uﬂa /—/qui:O\,m: hf—t:o\,nn.

Método Q
R‘
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Q8 Qs Q4
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Método Q, Etapa 1

Se agitaron durante 42 horas, a temperatura ambiente, Q1 (R*=Me; R*=
iBu) (1.00 g) y Q8 {n=1, p=2, m=1) {1.24 g) en diclorometano (30 mL). Esta
mezcla se concentrd al vaclo para proporcionar un aceite de color ambar el cual
se purificé sobre una columna de gel de sllice (200 mL) eluida con acetato de
etilo/hexano para proporcionar @2 (n=1, p=2, m=1, R*=Me; R*= iBu), en forma
de un aceite incoloro (1,59 g).

Método Q, Etapa 2

Se prepar6 el compuesto Q3 (n=1, p=2, m=1, R>=H, R3=Me; R*= iBu) a
partir de Q2 (n=1, p=2, m=1, R*=Me; R*= iBu) usando un método similar al
método A Etapa 3.

Método Q, Etapa 3

Se tratd el compuesto Q3 (n=1, p=2, m=1, R%=H, R*=Me; R*= iBu) (1.37
g) en diclorometano anhidro (25 mL) con dicarbonato de di-ter-butilo (0,68 g, 1,1
equiv.) y diisopropiletilamina (0,66 mL, 1,1.equiv.). La solucién resuitante se
agitd a temperatura ambiente durante 20 horas antes de diluifa con
diclorometano y se lavé con écido clorhidrico 1N. La solucién de diclorometano
seca se concentré al vaclo para proporcionar una pellcula incolora (1,32 g) la
cual se purificd sobre una columna de gel de sllice (125 mL) y se eluy6 con
hexano:acetato de etilo para proporcionar un compuesto Q4 (n=1, p=2, m=1,
R%=H, R’>=Me; R*=i-Bu ) en forma de una espuma blanca (0,74 g).

Método Q, Etapa 4

Se hidrogent el compuesto Q4 (n=1, p=2, m=1, R%*=H, R*=Me; R*= 'Bu)
(0,540 g) en EtOH absoluto (20 mL) con 10% Pd/C (0,400 g) a 1 atmésfera
durante 2 horas. La mezcla de reaccién se filiré y el filtrado se concentré al vaclo
para proporcionar @5 (n=1, p=2, m=1, R*=H, R3%=Me; R*= 'Bu) en forma de un
aceite incoloro (0,35 g).

Método Q, Etapa 5
El compuesto Q5 (n=1, p=2, m=1, R*=H, R>=Me; R*= iBu) (0,012 g) ¥
HOBt (0,005 g) disuelto en acetonitrilo (0,8 mL) y tetrahidrofurano (0,25 mL) se
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traté con resina EDC (0,080 g, 3 eq., 1,53 mmoles/g) en un receptaculo de una
placa microtituladora mediante adicién de una solucién de dicloroetano 1M, R'-
COOH (40uL, 1,25 eq.). Después de tapar el recepticulo y agitario durante 18
horas, la mezcla se filtré y la resina se lavé con acetonitrilo (0,5 mL). La solucién
combinada se tratd con resina de Trisamina (0,050 g, 6 eq., 4,23 mmoles/q) y
resina de Isocianato (0,067 g, 3 eq., 1,53 mmoles/g) durante 18 horas antes de
filtrar la solucién y el solvente se exirajo al vaclo para proporcionar Q6 (n=1,
p=2, m=1, R%=H, R*=Me; R*= By, R = Me).

Método Q, Etapa 6.

Se mezcld una solucion de diclorometano (1.0 mL) de Q6 (n=1, p=2, m=1,
R%=H, R*=Me; R*= 'Bu, R'® = Me) con 4cido trifluoracético (1,0 mL) y la solucién
se agitd durante 2 horas antes de concentraria. Se agregé éter dietllico (0,5 mL)
y luego se concentrd al vaclo para proporcionar un residuo el cual se purificd
sobre una unidad de LCMS para proporcionar Q7 (=1, p=2, m=1, R2=H, Ry=Me;
R4= iBu, R15 = Me). RMN (CDCls): § 8,38, br, 2H; 54,56, m, 1H; 6 3,79, m, 1H; &
3,57, m,2H; § 2,99, m, 1H; 6 2,48, m, 1H; § 2,04, s, 3H; 5 1,85, m, 1H; § 1,5-1,8,
m, 5H; & 1,5, s, 3H; 1,25, m, 2H; § 0,85, m, 3H; § 0,85, m, 3H. ES_LCMS (m/e)
309.17.

Se prepararon los siguientes compuestos usando métodos similares.

Obs. PMM Obs.
# Estructura PM # Estructurs
mis W m/a
0:(
N E (o]
N NH
71 o 308 3080 1074 428 429
NH

oﬁ*
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Método R
K o R
n‘H m‘ .‘ll"m ":::_":1' # m=0,1 .R“
Y ”n' 2 ”,1 2 HN. .N N{CO)—NH
m=0,1,2 Y =0,1.2 p=0,1,2
R1 R2 R3

Método R, Etapa 1.

Una solucién de R! (n=1, p=2, m=1, R%=H, R*=Me; R*='Bu) (0,010 g) en
acetonitrilo (0,85 mL) y dicloroetano (0,15 mL) dentro de un receptéiculo de una
placa microtituladora, seguido de adicién de 0,12 ml de una solucion de
fenilisocianato 0,5M en dicloroetano. El receptaculo se sellé y la placa se agitd
durante 20 horas antes de filtrar la mezcla y el sélido se lavé con acetonitrilo (0,5
ml). La solucién combinada se tratd con una resina de Trisamina (0,050 g, 6 eq.,
4,23 mmoles/g) y una resina de Isocianato (0,067 g, 3 eq., 1,53 mmoles/g) y la
mezcla se agité durante 18 horas. La mezcla se filird y la solucién se evapor6
para proporcionar R2 (n=1, p=2, m=1, R*=H, R*=Me; R*='Bu y R'*=Ph).

Método R, Etapa 2.

Se usdé un procedimiento similar al Método Q, Etapa 6 para la
transformacién de R2 (n=1, p=2, m=1, R¥*=H, R*=Me; R*= 'Bu y R'®=Ph) a R3
(n=1, p=2, m=1, R?%=H, R*=Me; R*='Bu y R'*=Ph).

Se prepararon los compuestos siguientes usando métodos similares.
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# Estructura PM Obe. ¥ Estructura PM Obe.
mile mle
O#NHZ
N
$ OHO,
1176 Npt¥ 309 310 1215 °'§¢*< 419 420
o8
" =~
177 C}tﬁ' 309 310 1216 419 420
F
I.I‘}_;{—\_ F"O‘?' O~
1178 311 312 1217 mj;_&( 421 422
1179 }EC 325 326 1218 'OD-}(_'L(- 421 422
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368
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432
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F

%
1231 445
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400

1232
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1235
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- e
1242 °'§€H< 463

ao BVRE
1244 f}cjh?ﬂ(Q;QE;' 467
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468
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1214 M 419 420
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Método S
R}
s \‘ f’ ,,.,_o' : é) m=0,1 r3 _)_é’ }qu
R“SOQC| NBOsR'™™ TFA N N SO.R“
o2 a2 Y 1.2
n=0,1,2 Boc’" R2 n=0,1,2
$1 82 83

Método S, Etapa 1.

Una solucién de 81 (n=1, p=2, m=1, R%*=H, R*=Me; R*= iBu) (0,010 g) en
acetonitrilo (0,85 mL) y dicloroetano (0,15 mL) se colocé dentro de una placa
microtituladora seguido de adicion de resina DIPEA-MP (0,030 g, 4 eq) y cloruro
de fenilsulfonilo en dioxano (1M, 45 uL, 0,045 mmol. El receptdculo se tapd y se
agitd durante 18 horas antes de filtrarlo y el residuo se lavé con acetonitrilo (0,5
mL). La solucidn combinada se traté con resina de Trisamina (0,040 g, 6 eq.,
4,23 mmoles/g) y resina de Isocianato (0,060 g, 3 equiv., 1,53 mmoles/g) vy se
agitd durante 18 horas antes de filtrar la mezcla y el solvente se extrajo para
proporcionar 82 (n=1, p=2, m=1, R%=H, R3=Me; R*= iBu y R'*=Ph).

Método S, Etapa 2.
Se usé un procedimiento similar al Método Q, Etapa 6 para la
transformacion de 82 a 83 (n=1, p=2, m=1, R?*=H, R*=Me; R*= 'Bu y R'°=Ph).

Se prepararon los siguientes compuestos usando métodos similares.

Oba. Obas.
# Estructura PM # Estructura PM
mis m/e
o]
A
o=

1253

29,

344 345 1293 &Q’:\;E.;H 448 449
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345
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465



1262

1263

1264

1265

406

406

412

416

- 166 -

407

407
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Método T
H'% E'D, me0q RE_R® R"% f me0,1 R‘% ,{0 m=0,1
¥ M \g’ ¥ l ;E;lu—f " l :;En—fs
Ny N . Ny N pe TFA. N N R1®
X O]} 2 T (302 Y p=0,1.2
Boc” N g2 Boc" Mgz 012 Boc Mgz 012
0 T2 ]

Método T, Etapa 1.

A un recepticulo de una placa microtituladora que contenla 1 ml de
solucién T1 (n=1, p=2, m=1, R=H, R*=Me; R*= iBu) en DCM (0.010 g) y
R'8C(O)R" (5 equiv, R'®*=H, R'=Ph) se le agregé cianoborohidruro de sodio en
dicloroetano (14,3 mg / mL, 2 equiv.). El receptaculo se tapé y se agitd durante
20 horas antes de agregar MP-TsOH (100 mg, 1,29 mmoles/g) al receptaculo,
seguido de resina de MP-TsOH (50 mg) después 2 h. Después de agitar la
mezcla durante 1 hora mas, la mezcla se filtrd y la resina se lavd con
dicloroetano (1 mL) (3 X), luego con MeOH (1 mL) (2 X). La resina se tratd con
amoniaco 7N en MeOH (1 mL) durante 30 min (2X) seguido de filtracion y
evaporacién del solvente para proporcionar T2 (n=1, p=2, m=1, R%=H, R3=Me;
R*='Buy R'"™=Ph y R'%=H).

Método T, Etapa 2.

Se usdé un procedimiento similar al Método Q, Etapa 6 para la
transformacién de T2 (n=1, p=2, m=1, R?=H, R*=Me; R*= iBu y R'*=Ph y R'®=H)
a T3 (n=1, p=2, m=1, R?*=H, R*=Me; R*='Buy R"”>=Ph y R'®=H).

Sald
6o
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Se prepararon los compuestos siguientes usando métodos similares.

Estructura

PM

Obe.

m/e

Estructura

PM

Obes.

mie

1333

1334

1335

1336

1337

OO
2%
=

348

350

350

356

362

349

351

351

357

363

1339

1340

1341

1342

1343

vl

364

400

446

448

385

385

401

447

449
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1338 ° 370 371
Método U
HrR' R"NOH] "-RI
I Pd{dppt)CI
R'i'"*" .un.._H:O_.RE"‘JL"
o, OB O
[1}] U2

Alternativamente, se puede usar un método sintético similar para la
generacion de otros tipos de compuestos, es decir,

R"LN Rz"n
/Il\ _R! R21B(ORY),, Pd(dppf)Cl /Ik R
Br HN N Tolueno , Ha0 2! HN N
g o, KOsuW “R o
R3 R
n n
0 ue

En un frasco para microondas se cargdé U1 (R%*= H; R*= i-Bu, R* = Me)
(0,025 g) en tolueno (4 mL), carbonato de potasio (0,035 g), Pd(dppf)Clz (0,020
g) agua (0,02 mL) y se introdujeron R2'B(OH)2 (R?' = m-Metoxifenilo) (3 eq.). El
frasco se colocé en un microondas durante 10 minutos a 150°C. La mezcla de
reaccién se diluyé con diclorometano y se extrajo con NaOH 2,5N. Se concentré
la solucién de diclorometano seca (MgSO,) al vacio para proporcionar un
residuo de color castafio, el cual se purificé mediante un sistema RP Prep LCMS
para proporcionar el producto U2 (R%= H; R%= 'Bu: R* = Me; R¥= m-
metoxifenilo).

Se prepararon los compuestos siguientes usando métodos similares.
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Obs. Obe.
# Estructura PM mie # Estructura PM mie
\N _fhl-i
NH
1344 Q Q 279 280 1391 368
\N _(NH E
NH
1345 / 285 286 1382 o I:H 365 366
-
1346 293 264 1383 367
H
H
1347 OW 299 300 1384 372
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351
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1406
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~
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395

388

390

390

393

396



1371
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1375

357

359

360

360

360
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358

360

361

361

361

1408

1409

1410

1411

1412

%;_ﬁ; 403

H 403

IOP}%}O 405

Hr

406

413

404

404

406

407

414
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ﬁ\H

HN™ "N

1376 NH 350 361 1413 419 420
NH \..s'-
o0

360 361 1414 O«TOP ;%{} 497 498

1377
H

0

1378 360 361 1415 j 398 TBD
g

(o]

1379 © 365 366 1416 399 TBD
)

1380 365 366
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Método V
RS Rg R* [ ) 3 R* (o]
R* R*H 1) TFA nw R\f,q
Boc. ,K“,OH Boc. krn 2 1
N —_— -~ N-Ry -R
N N Ry 2)CSCl, HN —— KN
0 \
o LT
Vi V2 Vi v4

Método V, Etapa 1:

Se mezclé el compuesto V1 (R? = R* = Me) (14,76 mmoles), EDCI (14,76
mmoles), HOAt (14,76 mmoles), y DIEA (14,78 mmoles) con 36 mi de DCM.
Esta mezcla se agitd a temperatura ambiente durante 15 minutos antes de
agregar 3-clorobencilamina. Después de agitar la solucibn de reaccién a
temperatura ambiente durante la noche, se lavé con carbonato de sodic (3X),
agua, HCI| 1N (4 X), y bicarbonato de sodio acuoso y se secd sobre sulfato de
sodio anhidro. El solvente se evaporo y el residuo se purificé sobre una columna
evaporativa para proporcionar un producto de amida V2 (R! = 3-clorobencilo; R®
= R* = Me).

Método V, Etapa 2

Se disolvié el compuesto V2 (R! = 3-clorobencilo; R® = R* = Me) (8,33
mmoles) en 35 ml de DCM anhidro, y se enfri6 a 0-5°C. Se agregd por goteo
Tiofosgeno (9,16 mmoles) en 10 ml de DCM bajo N2 seguido de adicion de DIEA
(11,96 mmoles). La solucién se agité en un bafio de hielo durante 0,5 horas
antes de lavar la mezcla de reaccién con bicarbonato de sodio saturado (3 X),
salmuera, y se secd sobre sulfato de sodio anhidro. El solvente se evapord y el
residuo se purificé sobre columna evaporativa usando acetato de etilo/hexano
para proporcionar la tiohidantoina V3 (R' = 3-clorobencilo; R? = R* = Me).

Método V, Etapa 3:

Se trat6 la tiohidantoina V3 (R! = 3-clorobencilo; R® = R* = Me) con
hidroperéxido de t-butilo e hidréxido de amonio en MeOH a temperatura
ambiente durante 48 horas para proporcionar el compuesto V4 (R' = 3-
clorobencilo; R? = H; R¥= R* = Me).

Se prepararon los compuestos siguientes usando métodos similares.
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Obs. Obs.
] Estructura PM # Estructura PM
mle mle
a G~< ?
NH
1417 <N v 251 252 1420 ol 307 308
O NH
% o
a
° O
NH
1418 NoNH 265 266 1421 o NT;-I 357 358
°=S(NH
C{
} >p
NH
371 372

a
i: A NH
1419 o=t 203 284 1422 o= L,
}3("“ %
o]
\

Método W

El Compuesto se W1 obtenido usando el Método A (n=1, R?>=m-CI-Bn,
R?=Me) se hidrolizé a W2 (n=1, R%=m-Cl-Bn, R*=Me) usando dos equivalentes

de LiOH en MeOH.
Se sintetizaron los compuestos siguientes de manera similar:
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Obs. Obs. %
# Estructura PM # Estructura PM
mle mle
NH o
1423 03"” 295 298 1426 o‘n{f/ 411 412

}H}'LH
1424 }*“{/ a1 312 14z "X s 425 426

1425 325 326

Método X

o]

¥ 4 : 18 : - :
HN" N ——  uN ON-Z R HN” 'N-Z Ri® » HN" "N-< Ri®

R;'H" Raﬁo Rsﬁ R':‘HO

x1 x2 X3 X4

(En el esquema, -Z-NH-C(O)-N(R'®)(R"") - es equivalente a R' sustituido
con R?, o R! sustituido con alquilo-R%, donde R?' y R?*? son -NH-C(O)-
NR'™R') y R es H, y donde Z es alquileno-arileno, alquileno-arileno-o
alquileno, alquileno-heteroarileno, alquileno-heteroarileno-alquileno, alquileno-
cicloalquileno, alquileno-cicloalquileno-alquileno, alquileno-heterocicloalquileno,



®
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alquileno-heterocicloalquileno-alquileno, arileno, heteroarileno, cicloalquileno o
heterocicloalquileno opcionalmente sustituidos).

Método X, Etapa 1:

A una mezcla de la amina X1 obtenida usando el método L (R’ =Me; R*=
LBu; Z = para-(CHz)CgH«(CHz2)-) (10 mg) en DCM y NaHCO, sat (1:1 en
volumen) se le agregé trifosgeno (0,33 eq) a temperatura ambiente. La solucién
se agité vigorosamente durante 40 minutos antes de separar la capa organica y
se secé sobre Na;SO, anhidro. La solucibn organica se evaporb para
proporcionar el compuesto X2 (R® = Me; R* = i-Bu; Z = para-(CH2)CgH4(CHa)-).

Método X, Etapa 2:

Se preparé el compuesto X3 (R'% = H; R'® = ciclopropilmetilo; R? = Me; R*
='Bu; Z = para-(CH2)CeH4(CHz)- ) a partir de X2 (R® = Me; R* = i-Bu; Z = para-
(CH32)CgH4(CHz)- ) usando el método similar al método M, etapa 1.

Método X, Etapa 3:

Se preparé el compuesto X4 (R = H; R"” = ciclopropilmetilo; R? = H; R® =
Me; R* = 'Bu; Z= para-(CH;)CgHs(CHo)- ) a partir de X3 (R™ = H; R" =
ciclopropilmetilo; R2= H; R? = Me; R* = 'Bu; Z = para-(CHz)CsH4(CHz)- ) usando
el método similar al método A Etapa 3. RMN (CD,OD): & 7,25, s, 4H; 5 4,8, m,
2H;54,25,8,2H; 529, m, 2H; 51,68, m, 2H; 51,44, m, 1H; 5 1,36, s, 3H; 5 0,9,
m, 1H; 5 0,82, m, 3H; 5 0,66, m, 3H; 5§ 0,4, m, 2H; 5 0,12, m, 2H. ES_LCEM (m/e)
386,1.

Se prepararon los siguientes compuestos usando un meétodo similar.

P
415
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N i
1428 too’,‘_rm 385 386 1443 :Q;:) 518 519
£

(oY
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1442 )2:}- 5 :“: 513 514
Método Y
F
R‘ ‘1 N} Rﬂ
R NH, RD Ca.Epc 7 lr2 Ci s B O J-p22
A R OBT Z R0 @ 7 ©
Bm,llﬂ (2) Hn{ HN
NH,OH/MeOH n\r
Y4 Y2 vs Y4

(Enelesquema, Z © - es equivalente a R' sustituido con R, o R!

sustituido con alquilo-R%, donde R?' y R son -N(R'%)-C(O)-N(R™)}(R") y RS y
R'® forman un anillo tal como el definido anteriormente, y donde Z es alquileno-
arileno, alquileno-arileno-alquileno, alquileno-heteroarileno, alquileno-
heteroarileno-alquileno, alquileno-cicloalquileno, alquileno-cicloalquileno-
alquileno, alquileno-heterocicloalquileno, alquileno-heterocicloalquileno-
alquileno, arileno, heteroarileno, cicloalquileno o heterocicloalquileno
opcionalmente sustituidos).

Método Y, Etapa 1:

La mezcla de reaccién del compuesto Y1 obtenida a partir del Método L
(R? = Me; R* = i-Bu; Z = para-(CHz)CeH«(CHa)-) (0,1639 mmol), Y2 (R® = H; R®
= Pr) (0,1967 mmol), resina PS-EDC (0,4917 mmol} y HOBT (0,2459 mmol) en
3,5 ml de una mezcla de THF, MeCN y DMF (1:1:0,3) se agité durante la noche
a temperatura ambiente antes de agregar 6 eq de PS-resina trisamina, 3 eq de
PS-resina de isocianato. Después de 6 horas la mezcla de reaccién se filtré y la
resina se lavé con THF, DCM y MeOH. El filtrado combinado se evaporo y el
producto crudo se traté con 40% de TFA en DCM durante 40 minutos antes de

AN
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evaporar el solvente y el residuo se purificé sobre un sistema de RP HPLC para
proporcionar el producto Y3 (R? = Me; R* = i-Bu; Z = para-(CHz)CgH«(CHz)-, R®
= H; R¥ = Pr).

Método Y, Etapa 2:

La solucibn de reaccion de Y3 (R* = Me; R* = i-Bu; Z = pars-
(CH2)CgH4(CH2)-, R® = H; R® = Pr) (0,030 mmol), carbonil diimidazol (0,032
mmol), y DIEA (0,09 mmol) en 0,5 ml de DCM se agit6é durante el fin de semana
a temperatura ambiente. Luego se purificé el producto crudo sobre una columna
inversa para proporcionar el producto de tiohidantolna el cual se convirtié a Y4
(R? = H; R? = Me; R* = 'Bu; Z = para-(CH2)CgH4(CHz)-, R® = H; R® = Pr).

Se prepararon los compuestos siguientes usando un método similar.

Obs. Obs.

# Estructura PM ¥ Estructura PM
mie m/e

W:/O:[& 13 O{aéo

1457

i 427 428
=&

S
0)\ °

1458 413 414

o N\FNH

NH
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N '::E_ h;".'; NE LA n-¥ m? lm‘)—{'
3,
" o Rn‘! % o &
- 4
n 2

(En el esquema, -Z-NH-C(O)-N(R'®)(R") - es equivalente a R' sustituido
con R?, o R' sustituido con alquilo-R%, donde R*' y RZ son -N(R'%)-C(0)-
N(R')R') y R es H, y donde Z es alquilenc-arileno, alquileno-arileno-
alquileno, alquileno-heteroarileno, alquileno-heteroarileno-aiquileno, alquileno-
cicloalquileno, alquileno-cicloalquileno-alquileno, alquileno-heterocicloalquileno,
alquileno-heterocicloalquileno-aiquileno, arileno, heteroarileno, cicloalquileno o
heterocicloalquileno opcionalmente sustituidos).

Método Z, Etapa 1:

A [a solucidn de la resina Phoxime™ (1,23 mmol/g) en DCM se le agregé
la amina Z1 obtenida en el método L (R® = Me; R* = 'Bu; Z = para-
(CH2)CaH4(CH2)-) (2 eq). La mezcla se agitdé durante la noche antes de filtrar la
resina y se lavé con DCM, MeOH, THF (3 ciclos), y luego DCM (x2), y se secé al
vaclo para obtener la resina Z2 (R® = Me; R* = 'Bu; Z = para-(CH3)CsH4(CHz)-).

Meétodo Z, Etapa 2:

A la resina Z2 (R® = Me; R* = 'Bu; Z = para-(CH3)CgH4(CHz)-), hinchada
en DCM, en tolueno se le agregd N-metilbencilamina (4 eq). La mezcia se
calenté a 80-90°C durante |la noche antes de agregar la resina MP-TSOH (1,3
mmol/g, 12 eq). La mezcla se agité durante 1,5 horas, la solucién se filtré y la
resina se lavé con DCM y MeOH. La solucién orgénica combinada se concentrd
al vaclo para obtener Z3 (R? = Me; R* = 'Bu; Z = para-(CH2)CgH4(CH2)-; R"® =
Me; R = Bn).
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Método 2, Etapa 3:

Se generé el compuesto Z4 (R® = Me; R* = 'Bu; Z = para-(CHz)CsHy(CHz2)-,
R'® = Me; R'” = Bn) a partir de Z3 (R* = Me; R* = 'Bu; Z = para-(CH2)CaH4(CH2)-;
R = Me; R = Bn) usando un método similar al Método A etapa 3.

Se prepararon los compuestos siguientes usando un método similar.

Obs. Obs.

m/e mle

(cf ol pﬁulrp

NH
1460 \;g;— 457 458 1474 :g{_) 531 532

y 3

o]
1461 :2 469 470 1415 ° 533 534

(crn&u’ﬂ" o hﬂm

1482 f% 4T1 472 1478 oﬁm 533 534

L\4
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2t
Qﬁ-!_c;_\ i %"x %D

H
- HN N~
1488 O 384 385

H
1489 N\'\O%: 377 377
1490 Oﬂdj%?d 513 514

Q NH P c%
H"I'::O N - "%1:\’0 N



-199-

Se hizo reaccionar 8,11-dicloro-6,11-dihidro-5H-benzo[5,6]ciclohepta{1,2-
bjpiridina (AA2) (18 mg) con AA1, obtenida en el meéetodo Q, Yy
diisopropiletilamina (14 uL) en acetonitrilo (2,5 mL). La mezcla resultante se
calent6 a 65°C durante 18 horas. La mezcla de reaccion se colocéd en una placa
preparativa de gel de sllice y se eluyd con hexano: acetato de etilo 3:1 para
proporcionar el producto deseado el cual se traté con 40% de TFA. La
evaporacion del solvente seguida de purificacion proporcioné el compuesto AA3.

Se prepararon los siguientes compuestos usando un método similar.

Oba. Obs

# Estructura PM # Estructura PM

187 ¢ l?%m"‘ 491 492 188 a ?%ﬁ“ 493 494

Método AB
RL R7 1(R){+)}-tBuSONHs, R8¢ R’ o
THOEt),, THF o ocH csclz. RN
2. CH;CO2CH,, LDA, "2 3 NaHCO, SCN OCHj
AB1 CITI(OI-Pr)y, THF AB2 CHCly AB3
3. HCI, MeOH
1
1 $ R1
R'NHz "\(’ {BUOOH, NH,OH, MeOH N. _NH
NH > Y
DIEA, CHyCN X NH
R. R R.“ R?

AB4 ABS
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Método AB, Etapa 1:

A una solucién de (R)-(+)-2-metil-2-propan sulfonamida (1,0 g, 8,3
mmoles, 1 eq) y AB1 (R®%=Ph, R’= n-Bu) (3 mL, 9,1 mmoles, 1,1 eq) en THF
anhidro (30 mL) a temperatura ambiente se le agregd Ti(OEt), (7 mL, 17
mmoles, 2 eq). La mezcla se calenté a 70°C durante 24 horas. Después de
enfriar a temperatura ambiente, la mezcla se vertié en 30 mL de salmuera bajo
agitacion vigorosa. La suspension resultante se filtré a través de una almohadilla
de Celite y el sblido se lavé con EtOAc (2 x 20 mL). El filtrado se lavé con
salmuera (30 mL), se secd (Na;SO,), y se concentré al vaclo. El residuo se
cromatografié sobre sllice eluyendo con hexano/Et;O (5:1) para proporcionar 1,8
g (85%) de (R)-2-metil-N-(1-fenilpentiliden)propan-2-sulfinamida. '"HRMN (CDCls,
300 MHz): 8 7,91 (m, 2H), 7,52-7,37 (m, 3H), 3,27 (m, 1H), 3,15 (m, 1H),
1,73-1,81 (m, 2H), 1,47-1,38 (m, 2H), 1,31 (s, 9H), 0,95 (m, 3H). EM(ESI): MH" =
265,9. HPLC tr =7,24, 7,58 min (E/Z = 5,5:1).

A una solucién de acetato de metilo (0,6 mL, 6,9 mmoles, 2 eq) en THF (5
mL), LDA (2M en heptano/THF, se agregaron por goteo 3,4 mL, 6,9 mmoles, 2
eq) a través de una jeringa a -78°C. Después de agitar a -78°C durante 30
minutos, se agregd por goteo una solucién de CITi(Oi-Pr); (1,8 mL, 7,6 mmoles,
2,2 eq) en THF (5 mL). Después de agitar durante 30 minutos mas se agregé
por goteo una solucién de (R)-2-metil-N-(1-fenilpentiliden)propan-2-sulfinamida
(0,9 g, 3,4 mmoles, 1 eq) en THF (2 mL) a través de una jeringa. La mezcla se
agité a -78°C durante 3 horas y la TLC mostré que no quedaba material de
partida. Se agregd una solucién acuosa saturada NH,CI (10 eq) y la suspension
se calenté a temperatura ambiente. La mezcla se diluyé con Hz0 (50 mL) y se
agitd durante 10 minutos. Luego la mezcla se dividié entre H0 (50 mL) y EtOAc
(50 mL). La capa orgédnica se separé y la capa acuosa se extrajo con EtOAc (3 x
50 mL). Las capas organicas combinadas se lavaron con salmuera, se secaron
(MgSO,) y se concentraron para proporcionar 1,1 g de un aceite de color
castafio. La cromatografia sobre gel de sllice usando 50% de EtOAc/hexanos
como eluyente proporcioné 0,8 g (76%) 3-((R)-2-metilpropan-2-ilsulfinamido)-3-
fenilheptanoato de metilo en forma de un aceite de color amarillo. 'HRMN
(CDCls, 300 MHz): 5 7,15-7,07 (m, 5H), 3,35 (s, 1H), 3,19 (dd, J=16, 5,6Hz, 1H),
3,01 (dd, J=15,8, 5,5Hz, 1H), 2,07 (m, 2H), 1,71 (m, 2H), 1,35-1,26 (m,4H), 1,17

1
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(s, 9H), 0,89 (m, 3H). EM(ESI): MH* = 339,9. HPLC tr = 7,50, 7,6 min (E/Z =
1,5:1)

A una solucién de 3-((R)-2-metilpropan-2-ilsulfinamido)-3-fenilheptanoato
de metilo (0,4 g, 1,1 mmoles) en 12 mL de MeOH se le agregaron 16 mL de HCI
4N/dioxano. Después de agitar durante 30 minutos, se extrajeron los voléatiles al
vacio. El residuo se re-disolvié en MeOH (6 mL), se agité durante 5 minutos y se
evapord nuevamente para proporcionar 0,30 g (87%) de AB2 (R®=Ph, R"= n-Bu)
en forma de un sélido de color amarillo. '"HRMN (CDCls, 300 MHz): § 9,01 (br s,
2H), 7,37-7,12 (m, 5H), 3,64 (m, 1H), 3,54 (s, 3H), 3,31 (m, 1H), 2,09 (m, 2H),
1,8 (M, 2H), 1,1 (m, 4H), 1,07 (s, SH), 0,7 (m, 3H). EM(ESI): MH* = 235,9. HPLC
tr = 4,72 min.

Método AB, Etapa 2:

El tratamiento del compuesto AB2 (R%=Ph, R’=n-butilo) con tiofosgeno en
CHzClz en presencia de NaHCO,; acuoso a 0°C genera el isotiocianato AB3
(R®=Ph, R’=n-butilo) el cual se convirtié al producto final usando un método
similar al Método A Etapa 2 y al Método A Etapa 3 para proporcionar el producto
ABS5 (R®=Ph, R”=n-butilo, R'=Me). 'THRMN (CDCls, 300 MHz): 5 10,4 (br s, 1H),
7.25-7,11 (m, 5H), 3,23 (dd, J = 16, 5,6 Hz, 1H), 3,03 (s, 3H), 2,8 (dd, J = 15,8,
5,5 Hz, 1H), 2,49 (s, 1H), 1,78 (m, 2H), 1,1-1,0 (m, 4H), 0,89 (m, 3H). EM(ESI):
MH* = 260,2. HPLC tg = 5,09 min.

Se sintetizaron los compuestos siguientes usando métodos similares.
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Estructura

Estructura

185

240

239

&
HN” NN

180

N-H

HNJI\N/

637 538

191
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NH OEH\N
HN" N~
o)
192 333 34 198 o 537 &38
HN™ “NH
0
193 333 334 199 285 298
a
o
194 349 350 200 295 296
Método AC
R' NH
i N
RV RS *RINHOH+H;NCN ——— NH
AC1 AC2 R
AC3

Se adaptd la sintesis a partir de un procedimiento de Hull, R. et &/, J.
Chem. Soc. 1963, 6028-68033. De este modo, a una solucibn de AC2
(R'=bencilo) (0,72 g, 59 mmoles) en AC1 (R*=Me, R>=Me) (1,4 mL) se le
agregd una solucién acuosa al 50% de cianamida (0,31 mL, 8,0 mmoles). La
reaccion se calenté con agitacién a reflujo (~40°C) durante 0,5 horas, y luego se
enfrid a 25°C y se agité durante 16 horas adicionales. Los volétiles se extrajeron
al vaclo y el residuo se dividid entre éter y HO. La capa organica se seco sobre

A%,
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NazSO,, se filtrd y se removieron los volatiles al vaclo. El residuo se purificé por
cromatografia en columna usando 5-10% de CH,OH/CH:Cl2 como eluyente
seguido de HPLC preparativa de fase inversa para proporcionar 0,15 g (8,0%)
AC3 (R'=bencilo, R*=Me y R*=Me) en forma de un sdlido blanco. '"H RMN
(CH30OH, 300 MHz): § 7,35-7,33 (m, 5H), 4,71 (s, 2H), 1,46 (s, 6H); 1°C RMN
(CDCls, 75 MH2) 6 157,8, 135,6, 129,1, 128,5, 127,9, 104,2, 58,6, 28,8. EM (ESI)
m/e 206,1 (M+H)".

Obs.
# Estructura PM
mle
e
201 205 208
Método AD
NH
NHg NCS 1. NBS, CCl, hv \,u—(f \,u—(
—. —iier o
R‘J\ RS n‘J\m 2. CH3NHOH, O)(NH )%:H
EtsN, THF R* R? R* R?
AD1 AD2 AD3 AD4

Método AD, Etapa 1:
Se prepard AD2 (R*=Ph, R*="butilo) a partir de AD4 usando un método
similar al Método AB, etapa 2.

Método AD, Etapa 2:

La sintesis se adapté de un procedimiento de Hussein, A. Q. ot al, Chem.
Ber. 1979, 112, 1948-1955. Por lo tanto, a una mezcla de AD2 (R*=Ph, R*=ter-
butilo) (0,56 g, 2,7 mmoles) y trozos bajo ebullicién en CCL, (25 mL) se le agregé
N-bromosuccinimida (0,49 g, 2,7 mmoles). La mezcla se irradié con una fuente
luminica de 200 vatios durante 1 hora. La reaccion se enfrio, el sdlido se separd
por filtracién y los volatiles se exirajeron al vaclo. La cromatografia sobre gel de

A

633
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sllice, eluyendo con 5% de EtOAc/hexano proporciond 0,57 g (73%) de 1-(1-
bromo-1-isotiocianato-2,2-dimetilpropil)benceno en forma de un polvo de color
beige. '"H RMN (CDCls, 300 MHz): & 7,63-7,61 (m, 2H), 7,37-7,26 (m, 3H), 1,17
(s, OH); ®C RMN (CDCla, 75 MHz): 5 139,1, 129,0, 128,9, 128,6, 127,5, 81,2,
45,8, 26,6. EM (ESI) m/e 284,8 (M+H)".

A una solucién de 1-(1-bromo-1-isotiocianato-2,2-dimetilpropil)benceno
(0,13 g, 0,47 mmol) y la sal de clorhidrato de N-metfilhidroxilamina (0,047 g, 0,57
mmol) en THF (3 mL) se le agregd trietlamina (0,18 mL, 1,32 mmoles). La
mezcla se agité a 25°C durante 16 horas, se filtré y los voldtiles se exirajeron al
vacio. El residuo se purificd por cromatografia en columna usando
CH3OH/CH2Cl; como eluyente para proporcionar 0,050 g (42%) de AD3 (R*=Ph,
R*=ter-Butilo) en forma de un sdlido vitreo. 'H RMN (CDCls, 300 MHz): 5 7,35-
7.26 (m, 5H), 3,38 (s, 3H), 1,0 (s, SH); EM (ESI) m/e 251,1 (M+H)".

Método AD, Etapa 3:

A una solucién de AD3 (R*=Ph, R*=ter-Butilo) (0,065 g, 0,26 mmol) en
CHyOH (5 mL) a 0°C se le agregé una solucién de amoniaco acuoso (2 mL)
seguido de una solucién acuosa al 70% de hidroperdxido de #-butilo(2 mL). La
reaccion se dejé calentar a 25°C y se agité durante 16 horas. Se extrajeron los
volétiles y el residuo se purificé por HPLC de fase inversa para proporcionar 2,0
mg (2,2%) de AD4 (R*=Ph, R*=ter-Butilo) en forma de un aceite incoloro. 'H
RMN (CDCly, 300 MHz) § 7,47-7,43 (m, 2H), 7,39-7,35 (m, 3H), 3,23 (s, 3H), 1,0
(s, 9H); EM (ESI) m/e 234,2 (M+H)".

Se sintetizaron los compuestos siguientes usando métodos similares.

Obs.
# Estructura PM # Estructura PM
m/e
Hi
< >—\ NH
—N H ,N-{
0 O. _NH

202 213 214 204 Cﬁ( 308

Obs.

mle

310

oS
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~N""NH
203 i@ 233 234
Método AE
NBoo BOC
ﬁ:&" TS0 AL y  VBUOOH Al e, R
Bridmxol —NH/MSOH,_ N H
" pt ) TFA/DCM
OH OTEE 3)EOC0 R rt
H2 AR ABY AEs
luwmp
ML H [ 1}
< DBDHHBFs
N 2TFADCM -
AES AER

Método AE, Etapa 1:

Se agregaron TBDEM-CI (5,3 g, 35,19 mmoles) e imidazol (2,4 g, 35,19
mmoles) a una suspensidon de H2 (R'=Me, R=ciclohexiimetilo) (8,2 g, 31,99
mmoles) en 220 ml de DCM. La mezcla de reaccién se agitd a temperatura
ambiente durante la noche. La mezcla de reaccion se filtr, y el filtrado se diluyd
con 1200 ml de EtOAc. La fase organica se lavé con NaHCO, saturado 3X y
saimuera 3X, y se seco sobre Na;SO, anhidro para proporcionar 12 g de AE2
(R'=Me, R%=ciclohexilmetilo), el cual se usdé para la etapa siguiente sin
purificacién adicional.

Método AE, Etapa 2:

AE2 (R'=Me, R’=ciclohexiimetilo; 12 gramos crudo) se convirtié a
iminohidantolna usando condiciones similares al Método A Etapa 3, que
subsiguientemente se traté con 75% de TFA en DCM a temperatura ambiente
durante 24 horas. El solvente se evaporo al vaclo para proporcionar 13,6 g de un
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producto que se hizo reaccionar con anhidrido Boc para proporcionar 5,8 g de
AE3 (R'=Me, R*=ciclohexilmetilo) después de purificacién en columna.

Método AE, Etapa 3:
Se obtuvo AE4 (R'=Me, R3=ciclohexiimetilo) (8,2 g) a partir de AE3 (5,8
g) de acuerdo con la etapa 4 del método H.

Método AE, Etapa 4:

A una solucion de AE4 (R'=Me, R3=ciciohexiimetilo) (3,95 g, 8,38
mmoles) en THF anhidro (98 mL) se le agregé diisopropiletilamina (7 mL, 40
mmoles). La reaccién se agitd bajo N (gas) a temperatura ambiente. Después
de 5,5 horas, la reaccién se concenird y el material crudo se purificod a través de
cromatografia evaporativa eluyendo con un gradiente de 0 a 75% de acetato de
etilo en hexano para proporcionar AE5 (R'=Me, R=ciclohexilmetilo) (2,48 g,
92%).

Método AE, Etapa 4:

A una solucion de R'OH (R'=ciclobutilo) (10 ul) y HBF, (1 equiv) en
cloruro de metileno anhidro (0,5 mL) se le agregé una solucién de AES (R'=Me,
R=ciclohexilmetilo) (20 mg, 0,062 mmol) en cloruro de metileno (0,5 mL). La
reaccién se agitdé durante la noche a temperatura ambiente. Se agregé 4cido
trifluoracético (1 mL) a la mezcla de reaccién y la solucién se agité durante 1
hora a temperatura ambiente. La reaccion se concentré y el material crudo se
purificé por cromatografia preparativa de fase inversa HPLC/EM eluyendo con
un gradiente de 7 minutos de 5 a 95% de CH,CN en H;O con 0,1% de acido
férmico para proporcionar AE5 (R'=Me, R*=ciclohexilmetilo, R'® = ciclobutilo).

Los compuestos siguientes se sintetizaron usando un método similar:

Obs. Obs.
# Estructura PM ¥ Estructur PM

mie m/e
,EH

HN?_ N/
~N""NHg— HN__*0
208 d 267 268 226 b 335 336



207

210
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205
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204

208

298

206

308

227

M

HN (o]

335

335

335

335

335

336

336

336

336
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308

310

310

310

310

234

37

337

337

348

349

349

349

338

350

350

350

350
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HN?_ /
0 0 64-6
NH
oY
223 333 334 244 p 38s 390
F
FF

HN 7 HN /
Hz_ \ o I-N7- o
: Ol
224 \O 335 336 245 321 NA
HN?_ /
H 0
225 Q 335 336
Método AF
NBoc NH
RGA RyA
N \H 1) ArOH/ABuOK H
R® otr 2) S0%TFA/DCM Ot
AE4 AF4

A una solucién de tBuOK (8,5 mg, 0,0848 mmol) en 0,5 ml de THF
anhidro se agregé ArOH (Ar=m-clorofenilo)(13 ul, 0,273 mmol) en 0,5 mi de
THF anhidro seguido de adicién de AE4 (R'=Me, R¥=ciclohexilmetilo) (20 mg,
0,0424 mmol) en 0,5 ml de THF anhidro. La mezcla de reaccion se agitd a
temperatura ambiente durante 2 dias antes de diluifa con 1 ml de MeCN, se
traté con 100 mg de resina MP-TsOH y 100 mg de resina Amberlyst A26. La
resina se extrajo por filtracion y el filtrado se evapord para proporcionar un
producto que se tratd con 50% de TFA durante 1 hora. Después de evaporaciéon
de TFA al vaclo, el residuo se disolvié en 2 ml de MeCN, y se traté con 100 mg
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de resina MP-TsOH. La resina se lavd cuidadosamente con THF, MeCN y
MeOH, y luego se tratd con NH; 2M en MeOH para proporcionar AF2 (R'=Me, @'r
R3=ciclohexilmetilo y R'*=3-clorofenilo).

Se sintetizaron los compuestos siguientes usando un método similar.

Obs. Obs.
# Estructura PM # Estructura PM

N" “NH ~
us o O_Q 38 37 300 o 08 385 366

47 e 317 M0 385 366

H
H N/—_/(
~ 4 4 “-N’w‘ H
=N
248 o) 8 7 M o 08 388 387

\
o N‘IG
249 /O’?;O 320 330 312 ° 08 386 367
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F
3
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-
NH
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-
K S50
F
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Método AG
NBoc NH
RU 4 Rl
N N
}\AH SU%TFA/DCM o}\'qu
o
R R 3 R
AG1 AG2
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Método AG, Etapa 1:

Se tratdé R¥'-H (R?' =PhS-) (33 pl, 0,318 mmol) con NaH (10,2 mg, 60%
en aceite mineral) en 0,5 ml de THF anhidro. Se agreg6é una solucién de AE4
(R'=Me, R*=ciclohexilmetilo) (20 mg, 0,0424 mmol) en 0,5 ml de THF anhidro.
La mezcla de reaccidn se agité a temperatura ambiente durante la noche antes
de dividirla entre éter y una solucién acuosa saturada de NaHCO,. La fase
acuosa se extrajo con éter dos veces. Las fases organicas combinadas se
lavaron con salmuera dos veces y se secaron sobre NaSQO, anhidro. El producto
crudo se purificéd por columna evaporativa con EtOAc/hexano para proporcionar
9 mg de AG1 (R?'=PhS-, R'=Me, R=ciclohexilmetilo) (49,2% de rendimiento).

Método AG, Etapa 2:
Se traté AG1 (R?'=PhS-, R'=Me, R3=ciclohexilmetilo) con 50% de TFA de
acuerdo con la Etapa 6 del método H para obtener AG2 (R?'=PhS-, R'=Me,

R3=ciclohexilmetilo).
Se sintetizaron los compuestos siguientes usando métodos similares.

# Estructura PM ¥ Estructura PM

M5 36 34 337 338

373 331 332
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Método AH
~ HC ~ PhYPh 1) R*Br/KH ~0
o NHp O % 18comnes ).»(NHa HQ
s DCM {, DINHQ T OR,
AH1 AM2 AH3

Método AH, Etapa 1:

Se agregd benzofenona imina (3,27g, 18,04 mmoles) a una suspension
de AH1 (R=ciclohexilmetilo) (4 g, 18,04 mmoles) en 65 ml de DCM. La mezcla
de reaccién se agitd a temperatura ambiente durante la noche bajo N2 antes de
filtrar el sélido, y el solvente se evapord. El residuo se disolvié en 100 mi de éter,
se lavd dos veces con agua y se secd sobre MgSO, anhidro. El producto crudo
se purificdé por columna evaporativa para proporcionar 5,08 g (80,57% de
rendimiento) de AH2 (R3=ciclohexilmetilo).

Método AH, Etapa 2:

Una solucién de AH2 (R*=ciclohexilmetil) (1g, 2,86mmoles) en 12 ml THF
anhidro, se agregé a una suspensién de 18-corona-8 (0,76g, 2,86mmoles) y
30% de KH en aceite mineral (1,16g, 8,58mmoles) en 4ml THF anhidro bajo N2.
La mezcla se enfri6 en un bafio de hielo y se agregd luego R*Br (R*=3-
piridilmetil, en forma de la sal de bromhidrato). La mezcla de reaccién se agitd
en un bafio de hielo durante 30 minutos y a temperatura ambiente durante 2
horas més antes de apagar la reaccién con 2ml de HOAS/THF/H20 (0,25:0,75:1).
La mezcla se diluyé con 40ml de EtOAc/H20 (1:1). La fase acuosa se extrajo con
EtOAc 3 veces. La fase organica combinada se lavd con salmuera 3 veces y se
secod sobre MgSO4 anhidro. El preducto crudo se purificd por cromatografia en
columna para proporcionar 0,44g (rendimiento 35,14%) del producto, el cual se
traté con HCl 1N (2,2ml, 2,22mmoles) en 3ml de éter en un bafic de hielo
seguido de agitacion a temperatura ambiente durante la noche. La fase acucsa
se evaporé y purificé sobre columna de fase inversa C-18 para proporcionar
0,22g (66% de rendimiento) de AH3 (R*=3-piridilmetilo; R3=ciclohexilmetl).
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Método Al

R! _(NH R! _(ul-l
NH 5% Pd/C, Hp NH
MeOH 3

Al1 A2

A una solucién del compuesto Al1 (R'=Me, R*=n-Bu) (34mg, 0,105mmol)
en metanol (1ml) se le agregd 10% de Pd/C (5mg). La mezcla se mantuvo bajo
un balén de Hz durante 1 hora. Después de filtracion del catalizador, el filtrado se
concentré para obtener el producto crudo. El residuo se purificd por RP HPLC
para obtener el compuesto Al2 (R'=Me, R*=n-Bu) (25mg, 100%). PM observado
(M+H) 246,1; Masa exacta 245,15. H RMN (400 MHz, CD;0OD): & = 7,59 (m,
2H), 7,36 (m, 3H), 3,17 (s, 3H), 2,17 (m, 2H), 1,27 (m, 4H), 0,86 (t, 3H, J=7,2Hz).

Se sintetizaron los compuestos siguientes usando un método similar:

Obs. Obs.

# Estructura PM # Estructura PM
mle mle

NH

\
N
0 NH
375 Q O 283 284 380
N

463 464
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Método AJ
1 NHBoc RY, NH
R, H-—i
H
0 1) BuZnBr, Pd(dppf)Cl, 0 3
3 THF, 55° C

2) 4N HCV dioumne

A una mezcla del compuesto AJ1 (R'=Me, R*=n-Bu) (70mg, 0,165mmol)
y bromuro de butilzinc (1,32ml, 0,6mmol) se le agregd Pd(dppf)Cl>. La mezcla se
desgasific, se sell6 y se calenté a 55°C durante 1 dia. La mezcla se diluyé con
CH2Cl; y NHy/H:0. La capa organica se separd, se sec, se concentrd y purificé
por RP HPLC para obtener un producto que se traté luego con HCl/dioxano 4N
durante 30 minutos para proporcionar el compuesto AJ2(R'=Me, R=n-Bu)
(12mg, 25%). PM observado (M+H) 302,1; '"H RMN (400 MHz, CDsOD): 5 = 7,32
(m, 3H), 7,22 (m, 1H), 3,19 (s, 3H), 2,65 (m, 2H), 2,20 (m, 2H), 1,60 (m, 2H),
1,38 (m, 4H), 1,24 (m, 2H), 0,92 (m, BH).

Se sintetizé el compuesto siguiente de manera similar:

Obs. Obs.

# Estructura PM # Estructura PM

0
J

N
H
386 Lejt 518 518 385 301 302
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Método AK

5L o

PYC, RhiC NH
R Conc. HCI 3
R? MeOH R

AK1 AK2

A una solucién de AK1 (R'=Me, R*=n-Butilo, R*'=n-Bu) (8mg, 0,03mmol)
en metanol (1ml) se le agregd 5% de PY/C (5mg), Rh/C (5mg) y HCI concentrado
(0,05ml). La mezcla se mantuvo bajo Hz 345 Kpa (50 psi) durante 2 dfas.
Después de filtracidn del catalizador, el filtrado se concentré para obtener el
compuesto AK2 (R'=Me, R*=n-butilo, R¥'=n-Bu) PM observado (M+H) 308,1. 'H
RMN (CDsOD): & = 3,16 (s, 3H), 1,80 (m, 6H), 1,28 (m, 16H), 0,88 (m, 6H).

Los compuestos siguientes se sintetizaron un método similar:

Obs. Obs.
# Estructura PM # Estructura PM
mie m/e
H
X Ok
=N 'N °Q::(5’
387 277 278 381 6 ° 391 3e2

o Qe

38 O 201 292 392 (5 ° 391 382
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389 305 306
380 ,‘,\éR'\, 307 308
Método AL
- PtO,, NH NH
"3“3 Conc. HCI RS 2 Boc 3 2
Br MeOH CH3Cly
N N
Boc
AL1 AL2 AL3

Método AL, Etapa 1:

A una solucién del compuesto AL1 (R%=n-Bu) (418mg, 1,3Smmoles) en
metanol (8ml) se le agregd PtO; (40mg) y HCI concentrado (0,4ml). La mezcla
se hidrogend 345 kpa (50psi) durante 1 dia. Después de filtracion del
catalizador, el filtrado se concentrd. El residuo crudo se basificé a pH=11-12 con
NaCH 1N. Esta mezcla se extrajo con acetato de etilo. La capa orgdnica se
separd, se secd y se concentrd para proporcionar el compuesto AL2 (R*=n-Bu)
(318mg, 100%).



-232- ng

Método AL, Etapa 2: -6'6‘@

A una solucion del compuesto AL2 (R®=n-Bu) (300mg, 1,32mmoles) en
diclorometano (6mi) se le agregé (BOC):0 (316mg, 1,45mmoles). La mezcla se
agité a temperatura ambiente durante 1,5 horas. Se diluyé con agua y
diclorometano. La capa organica se separd, se secd y se concentrd para obtener
el compuesto AL3 (R*=n-Bu) (464mg, 100%).

Método AM
RL NH 1 NH R _ﬂ'"
0 o MNHCY O n gscoc 0 a "
digzano CHzClz
Bod I RS
AM1 Az AN

Método AM, Etapa 1:

Se trat6 el compuesto AM1 (R'=Me, R3=n-Butilo) con HCI 4N en dioxano
durante 2 horas. La mezcla se concentrd para obtener el compuesto AM2 en
forma de sal de HCI (R'=Me, R3>=n-Butilo). PM observado (M+H) 470,1; '"H RMN
(CDsOD): & = 7,28 (m, 2H), 6,96 (m, 3H), 4,80 (m, 2H), 4,56 (m, 1H), 4,00 (m,
1H), 3,64 (m, 4H), 3,37 (m, 2H), 3,12 (m, 1H), 3,00 (m, 1H), 2,90 (m, 1H), 2,72
(m, 1H), 2,38 (m, 1H), 2,12-1,62 (m, 8H), 1,35 (m, 6H), 1,12 (m, 1H), 0,91 (m,
3H).

Método AM, Etapa 2:

A una solucién del compuesto AM2 (R'=Me, R3=n-Butilo) (32mg,
0,068mmol) en diclorometano (1ml) se le agregd cloruro de acetilo (5ul,
0,072mmol). La mezcla se agitdé durante 2 horas. Luego se diluyé con CHzCl: y
agua. La capa orgdnica se separd, se seco, se concentré y se purificé por RP
HPLC para obtener el compuesto AM3 (R'=Me, R=n-Butilo y R'*=Me) PM
observado (M+H) 512,3; 'H RMN (400 MHz, CDCls): § = 7,27 (m, 2H), 6,98 (m,
1H), 6,92 (m, 2H), 4,65 (s, 2H), 4,50 (m, 2H), 3,98 (m, 1H), 3,70 (m, 1H), 3,41
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(m, 2H), 2,88 (m, 2H), 2,62 (m, 1H), 2,50 (m, 1H), 2,47 (m, 1H), 2,02 (m, 5H),
1,75 (m, BH), 1,26 (m, TH), 0,84 (m, 3H).

Se sintetizaron los compuestos siguientes usando un método similar:

Oba. Oba.
# Estructura PM # Estructura PM mle

mie
EH
N 'NH

34 O 252 253 397 Q NH 488 470
NH

W

) °TH

N 'NH

Iz

3 O 252 253 398 1 498 499

N

52
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N
396 Nﬂ” 456 457 399 LeNi“ 511 512
NH
H )§o
Método AN
{ NH RL NH
—{:H EtsN, NH
? NaBH{OAc)y
R‘ll R“ DCE
H Rl RS
AN2 AN3

A una solucion del compuesto AN2 (R'=4-N-(a-fenoxiacetil)
piperidiniimetilol, R3=n-Butilo) (28mg, 0,08mmol) en dicloroetano (2ml) se le
agregd butilaidehido (5,3ul, 0,06mmol), trietilamina (8,4ul, 0,06mmol) y
NaBH(OAc)s (18mg, 0,084mmol). La mezcla se agitd durante la noche. Luego se
diluyd con diclorometano y agua. La capa orgdnica se separd, se sec), se
concentrd y se purificd por RP HPLC para obtener AN2 (R'=4-N-(a-
fenoxiacetil)piperidiniimetilo, R*=n-Butilo, R'*=propilo y R'*=H) (5,4mg, 17%). PM
observade (M+H) 526,1; masa exacta 525,37. '"H RMN (CDsOD): & = 7,28 (m,
2H), 6,96 (m, 3H), 4,76 (m, 2H), 4,55 (m, 1H), 4,05 (m, 1H), 3,77 (m, 1H), 3,61
(m, 3H), 3,50 (m, 1H), 3,11 (m, 4H), 2,85 (m, 1H), 2,68 (m, 1H), 2,38 (m, 1H),
2,05 (m, 2H), 1,95 (m, 2H), 1,73 (m, 5H), 1,39 (m, 8H), 1,10 (m, 1H), 0,99 (m,
3H), 0,92 (m, 3H).

Se sintetizd el compuesto siguiente usando un método similar:
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# Estructura PM # Estructura PM
m/e mie

\ _NH Oifo

400 &,‘SQ‘:\, 308 309 402 Q 525 526

e

\ NH

401 \.65_&\— 308 309
Método AO
R _CI cuclLICI R4
+ h
g 0 THF R{c')r
AO1 AO2 AO3

Una mezcla de cloruro de cobre (2,069, 20,8mmoles) y cloruro de litio
(1,76g, 41,6mmoles) en 100ml de THF se enfrié hasta -78°C. Esta mezcla, se le
agregd gradualmente una solucion 2,0M de AO1(R*=n-butilo) (10ml, 20mmoles).
La reaccién se calentd hasta -80°C, y se inyects6 AO2 (R*=m-Br-Ph) (2,9mi,
22mmoles). La mezcla se agitd a -60°C durante 15 minutos y luego se calentd
rapidamente a temperatura ambiente removiendo el bafio de hielo seco. La
reaccién se apagé con agua y con NaHCO, saturado. Después de adicion de
éter dietllico, se formd un montén de precipitado y se filtrd. A partir del filtrado
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bifasico, se separd la capa orgdnica, se secd, se concentré y se purificé por 68'—
cromatografla de gel de sllice (10% EtOAc/hexano) para obtener la cetona AO3 ?
(R*=m-BrPh, R¥=n-Bu) (3,93g, 82%). PM observado (M+H) 241,1; masa exacta

240,01. '"H RMN (400 MHz, CDCly): 5 = 8,07 (m, 1H), 7,88 (m, 1H), 7,64 (m, 1H),

7.34 (m, 1H), 2,94 (t, 3H, J/=7,2Hz), 1,71 (m, 2H), 1,40 (m, 2H), 0,95 (t, 3H,

J=7,6Hz).

Se prepararon las cetonas siguientes de acuerdo con el Método 9:

Estructura PMobservada  Masa exacta
(M+H)
2421 241,01
Método AP
0o jj)\ R3MgClI o/
2N - rONON '}
R4 “OH | R4 “R3
AP1 AP2 AP3
Método AP, Etapa 1:

A una solucibn de AP1 (R*‘=3-Bromofenilo) (53, 25mmoles) en
diclorometano (10ml) se le agregd clorhidrato de N,O-dimetilhidroxilamina
(2,56g, 26,25mmoles) y luego se le agregd en porciones 4-metimorfolina
(2,95ml, 26,25mmoles). EDCI (5,049, 26,25mmoles). La mezcla de reaccion se
agité a temperatura ambiente durante la noche y luego se apagd con HCI 1N
(60ml). La mezcla se extrajo con diciorometano. La capa orgdnica se lavd con
HCI 1N y saimuera, se secd sobre Na,SO,, y se concentré para proporcionar la
amida de Weinreb AP2 (R*=m-Bromofenilol) (5,96g, 98%). PM observado (M+H)
244,1; masa exacta 243,99. '"H RMN (CDCls): § = 7,78 (m, 1H), 7,58 (m, 2H),
7,24 {m, 1H), 3,51 (s, 3H), 3,32 (s, 3H). Este material se usé en la etapa
siguiente sin purificacion.
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Método AP, Etapa 2:

A una suspensién de doladuras de magnesio (1,19g, 48,8mmoles) en
30ml de THF se le agregd por goteo a una solucidn de R?Br (R3*=ciclohexiletilo)
(5,73ml, 36,6mmoles) en 24ml de THF. Después de la a de la mitad de la
solucion de bromuro, se agregaron varios cristales de iodo para iniciar la
reaccién. La mezcla se tomé turbia y emané calor. El resto de la solucién de
bromuro se agregé por goteo. La mezcla se agité a temperatura ambiente
durante 30 minutos, y luego se enfri6 a 0°C, y se agregd AP2 (R‘=m-
BromoFenilo) {5,96g, 24,4mmoles). La mezcla se agité a temperatura ambiente
guante 3 horas y luego se apagé con HCI 1N hasta que no quedd Mg(0)
residual. Las fases se separaron, y la capa acuosa se exirajo con éter. Las
capas orgénicas combinadas se lavaron con salmuera, se secaron Yy
concentraron. El producto crudo se purificd por cromatografia evaporativa (15%
de EtOAc/hexano) para obtener la cetona AP3 (R*=m-BromoFenilo,
R=Ciclohexiletilo) (8,069, 100%). PM observado (M+H) 29852; masa exacta
294,06. 'H RMN (400 MHz, CDCly): & = 8,18 (m, 1H), 7,85 (m, 1H), 7,64 (m, 1H),
7.33 (m, 1H), 2,94 (t, 3H, J=7,2Hz), 1,70 (m, 9H), 1,63 (m, 4H).

Método AQ
R*
Rley + Ry, —— R%
AQ1 AQ3 AQH

A una solucion a -78°C de AQ1 (R* = ciclopropilo) (2,55 g, 38,0 mmoles)
en éter dietilico (100 ml) se le agregé AQ3 (R*=n-Bu) (38 ml, 1,5 M en hexanos,
57 mmoles). Después de 45 minutos, el bafio refrigerante se extrajo. Después
de 3 horas a temperatura ambiente, se apagé la reaccién por adicion de agua
por goteo y luego se diluyé adicionalmente con EtOAc y agua. Las fases se
separaron y la capa acuosa se extrajo con EtOAc (2X). Las porciones orgdnicas
se combinaron, se lavaron con salmuera, se secaron sobre MgSQ,, y se
concentraron. Este residuo crudo se sometié a cromatografia en columna (ge! de
sllice, 0%->100% CH:Cl/hexanos) para proporcionar la cetona AQ4
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(R*=ciclopropilo, R®*=n-Butilo) (2,57 g, 20,4 mmol, 54%). 'TH RMN (CDCly) 5 2,52
{t, J = 7.2 Hz, 2 H), 1,90 (m, 1 H), 1,57 (m, 2 H), 1,30 (m, 2 H), 0,98 (m, 2 H),
0,89 (t, J = 7,6 Hz, 3 H), 0,83 (m, 2 H).

Método AR
(-] R?

X R2NH, ]! )"I\

R.
N~ °NH —i,

R ®uooH N NH
R‘ \""'R. RRI- \N..-R'
B2 AR2

Método AR:

El compuestos B2 (R'=m-Cl-Fenetilo, R>=Me, R*=i-butilo y R’=bencilo) se
convirti6 a AR2 (R'=m-Cl-Fenetilo, R>=Me, R‘=i-butiloc y R®=bencilo) usando el
método A etapa 3.

Se sintetizaron los compuestos siguientes usando métodos similares.

Obs. Obs.

# Estructura PM # Estructura PM

mie mie

N—j
% 396 397 407 j_("" 340 NA

"D e

404 ?’\j‘{é‘:b 354 NA 408 E_Yﬁ:p 362 NA
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Método AS
0 c OLR‘ ASS
SOCI
g SR, Lk _ NaH, THF ANHCI, n'?\,r“'
R N bl:inn RN H,c..,, ~a-CHy IO.O THF X
AS1 AS2 ' AS3
HINY"H’ NEt,
M., | ubs-EtOH
A
ASS
R4
RI
HN_N.
NH
ABS

Método AS, Etapa 1:

A una mezcla de AS1 (R*=Ph) (3,94 g) en tolueno (10 mi) se le agregé
cloruro de tionilo (1,61 ml) y la mezcla resultante se calenté bajo refiujo durante
6 horas (hasta que cesé el desprendimiento de HCI). La mezcla de reaccion se
mantuvo durante la noche a temperatura ambiente antes de concentraria al
vaclo. Se agregé tolueno (10 ml) y la mezcla se concentré nuevamente al vaclo.
La mezcla de reaccién se disolvid en CHxCl;, se agregé bicarbonato de sodio
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solido, se filtrdé y luego la soluciébn de CHCl; se concentré al vac/o para
proporcionar AS2 (R*=Ph).

Método AS, Etapa 2:

A AS2 (R*=Ph) (0,645 g) y ASS5 (R*=4-clorofenilo) (0,484 g), y ioduro de
1,3-dimetilimidazolio (0,225 g) en THF anhidro (20 ml) se le agregd hidruro de
sodio al 60% en aceite (0,132 g). La mezcla resultante se agité a temperatura
ambiente durante 18 horas. La mezcla de reaccién se concentrd y dividié en H2O
y Et20. La solucién de Et;O seca se concentré al vacio para proporcionar un
residuo de color Amarillo que se colocé scbre placas de gel de sllice
preparativas y se eluyé con CH.Cl; para proporcionar AS3 (R*=Ph, R*=p-CIPh).
(Miyashita, A., Matsuda, H., Hiagaskino, T., Chem. Phamn. Bull., 1882, 40 (10),
2627-2631).

Método AS, Etapa 3:

Se agregd acido clorhidrico (1N, 1,5 ml) a AS3 (R*=Ph, R*=p-CIPh) en
THF (10 ml) y la solucién resultante se agité a temperatura ambiente durante 20
horas. La mezcla de reaccién se concentré al vaclo y luego se dividid entre
CH:Cl; y H20. El CH,Cl; seco se concentrd a/ vac/o para proporcionar un
residuo el cual se colocd sobre placas de gel de silice preparativas y se eluyd
con CH.Cly-hexano 1:1 para proporcionar AS4 (R*=Ph, R*=p-CIPh).

Método AS, Etapa 4:

Se mezclaron AS4 (R*=Ph, R*=p-CIPh) (0,12 g) y metilguanidina, HCI
(AS6, R'= Me) (0,055 g) en EtOH absoluto (5 ml) con trietilamina (0,2 mt) y luago
se calentd bajo reflujo durante 20 horas. La mezcla resultante se concentré y
luego se dividié entre CH2Clz y Hz0. El CH;Cl> seco se conceniré al vaclo para
proporcionar un residuo el cual se colocé sobre placas de gel de sllice
preparativas y se eluyé con CH2Cl;:MeOH 9:1 para proporcionar AS6 (R3*=Ph,
R*=p-CIPh y R'=Me).

Se sintetizaron ios compuestos siguientes usando métodos similares.

A



411

412

413

414

415

Estructura

PM

265

265

271

271

279
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266

266

272

272

280

419

420

421

422

423

424

299

309

325

343

343

421

3 ¢

300

310

326

422
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205 2068 425 0""‘1’0’; %3 482 483

O
\ &»ﬁ)}%}
a1 4 295 206 426 512 513

&5
=~ a
a8 @ 200 300 427 %‘m{»@ 560 561

Método AT
Boc.y, oj,({ Boc.y, Oy _OH 1) R¥NH Boc., ©. :I‘“:
NaOH/MeOH 1e ‘R'®
HNJL\N )n H"kﬂ )I'l EDC rasina H"J"‘rp;n "
R,H R? 2) TFA/DCH R
R¢ O Rt R4
AT1 AT2 AT

Método AT, Etapa 1:

AT1, preparado usando un método similar al Método H, Etapa 1,2 y 3,
(n=4, R*=R*=n-Bu) (0,146 g) en MeOH (3 ml) y NaOH 1N (0,727 ml) se agitaron
durante la noche a temperatura ambiente. La mezcla se concentrd y luego se
dividié en agua (pH ~3, se ajustd usando HCI concentrado) y EtOAc. La capa de
EtOAc seca se concentrd af vaclo para proporcionar AT2 (n=4, R3*=R*=n-Bu).
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Método AT, Etapa 2:

Se tratd el compuesto AT2 (n=4, R®=R*=n-Bu) (0,012 g) en MeCN (1 mi)
se tratd el compuesto con resina EDC (0,12 g, 1,44 mmoles/g), HOBT (0,004 g)
en THF (1 ml), y n-butilamina (R15=H, R16=n-butilo} (0,007 ml). La reaccién se
llevé a cabo durante la noche a temperatura ambiente antes de agregar
Argonaut PS-resina NCO (0,150 g), PS-resina de poliamina (0,120g) y THF (2
ml) y la mezcla se agité durante 4 horas. La mezcla de reaccion se filtré y la
resina se lavdé con THF (2 ml). La fase organica combinada se secd y concentré
al vacfo antes de tratar el residuo con HC| 1N en MeOH (1ml) durante 4 horas
seguido de evaporacién del solvente para proporcionar AT3 (n=4, R*=R*=n-Bu,
R'®=H y R'®=n-Butilo).

Se sintetizaron los compuestos siguientes usando un método similar:

Obs.
# Estructura PM mie # Estructura PM

3 o
428 }*K/ 324 325 436 }\_\;q/ 400

429 _}_\_\_?;K/ 325 326 437 0_5_\_\;%/ 408

430 n{\—\'}% 338 339 438 ‘Olrﬁa‘}%ﬂ 414

Obs.

401

407

415



431

432

433

434

435

339

368

380

382
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340

367

369

381

383

439

440

441

442

443

414

420

428

gz;'\

415

421

428

445

459
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Método AU
0 HaN_ _NH, 50% KOH,
. L YT ogeoi
R“T,\ ——R N\R" A
AU1 AU2

Se adapté un procedimiento publicado (Varga, |.; Nagy, T.; Kovesdi, |.;
Benet-Buchholz, J.; Domab, G.; Urge, L.; Darvas, F. Tetrahedron, 2003, (59)
655-662).

AU1 (RY¥=H, RM™=H) (0,300 g), preparado de acuerdo con el
procedimiento descrito por Fumiss, B. S.; Hannaford, A. J.; Smith, P. W. G;
Tatchell, A. R., (Vogel's Texthook of Practicai Organic Chemisiry. 5" ed.
Longman: new York, 1989; pp1034-1035), AU2 (sal de HCI, R'=Me) (0,237 g),
50% KOH (0,305 ml), 30% H.0, (0,115 ml) y EtOH (4,6 ml) se calentaron
durante 2 horas. La mezcla de reaccién se conceniré y extrajo con CHzClz. La
solucién organica seca se concentrd al vacio para proporcionar un residuo el
cual se colocd sobre placas de gel de sllice preparativas fluyendo con
CH.Cl2:MeOH 9:1 para proporcionar AU3 (R'3=H, R'*=H, R'= Me).

Se sintetizaron los compuestos siguientes usando un método similar:

Obs. Obs.
" Estructura PM # Esfructura PM
mie m/e
H H
HN'ENH ~ JI\ H
444 0 2656 266 448 0 |s 285 286

309 310
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IILH

™N 'NH:

7T | Y 280 281 4s0 309 310
IH
-~ H
8
447 o |_/ 285 286
Método AV
Boc- Boc. H
HN’lNLN + Dot — Hn’luku TEA. ""1"'\O OH
AL L0 e e w3, (A T
AW AvV2 AV3 AvVa

Método AV, Etapa 1:

En un tubo de microondas, AV1 (R*=Me, R*=Bu-) (0,0012 g) y AV2
(R*#=0Ph) (0,0059 ml) es decir isopropanol (2 ml) se coloct en un microondas a
125°C durante 5 minutos. La mezcla de reacciéon se concentird al vacfo para
proporcionar AV3 (R3=Me, R*=i-Bu, R?=OPh).

Método AV, Etapa 2:

AV3 (R’>=Me, R*=i-Bu, R2=0Ph) en CH:Cl> (1 ml) y TFA (1 ml) se agité
durante 2 horas y se concentré al vaclo y se purific6 sobre Prep LCMS para
proporcionar AV4 (R3>=Me, R*=i-Bu, R*=0Ph).

Se sintetizaron los compuestos siguientes de manera similar:
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b=

# Estructura PM # Estructura PM

g et
451 [FQO;E 378 379 453 OFQ D'QE:(« 416 417

452 396 397

Método AW
RZ
~ N R?\N
st R¥B(OR), Pd(dppCiy M
HN™ N Tolueno ~R
Br< : H20 gzt HN© N
R K2COy, pW > ~gd
R? 0 RS 0
n n
AWl AW2

Se usé un método similar al Método U para esta transformacion. Se generaron
los compuestos siguientes usando métodos similares.
Se compuestos siguientes se sintetizaron de manera similar:



455

456

457

341

341

342

342
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342

342

343

343

458

459

460

461

|
H o

<
HNYI'Ii 0

H -

35

348

360

324

295
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Método AX
W © o9 H % H 9
chz M ~ PdC chz-N < D NsBH, chz M -~ cheN -~
K Ry JAs Ry .
R i:.%’a:i ChiraiPak
- n n'bH n'bH
A1 AX2 AX3 AX4
::l-eltllllldnl- :_--n“. ador ]
,ﬂ 0
Chz -
R H
n
AXS

Método AX, Etapa 1.

Se adapté a un procedimiento de la literatura (J-Q Yu and E.J. Corey,
Omganic Letters, 2002, 4, 2727-2730).

A una solucién de 400 ml de DCM de AX1 (n=1, R*=fenetilo) (52 gramos)
en un bafio de hielo se agregaron 5 g de Pd/C (5% w/w), 50 g de carbonato de
potasio y 100 mi de t-BuOOH anhidro. La mezcla se agitd al aire durante la
noche antes de diluifa con DCM vy lavaria con agua. El residuo después de
remocion del solvente orgdnico y secado, se cromatografié usando acetato de
etilo/hexanos para proporcionar 25 g de AX2 (n=1, R*=fenetilo).

Método AX, Etapa 2.

Una solucion de AX2 (4.5 g, n=1, R*=fenetilo) en MeOH (50 ml) se trat6
con 0,4 g de borohidruro de sodio y la reaccién se agité durante 30 minutos
antes de remover el solvente y el residuo se cromatografié para proporcionar
una mezcla de AX3 (n=1, R*=fenetilo) y AX4 (n=1, R*=fenetilo) que se separd
usando una columna AS chiralpak eluida con 8% IPA en Hexano (0,05% DEA)
para obtener 2,1 g de AX3 (n=1, R4=fenetilo) como primera fraccién y 2,2 g de
AX4 (n=1, R*=fenetilo) como segunda fraccién.
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Método AX, Etapa 3.

A 100 ml de una solucién metabdlica de AX4 (n=1, R*=fenetilo) ( 2,2 g) ¥
1,1'-bis(di-~propilfosfino)ferroceno tetrafluorborato de (1,5-ciclooctadieno)rodio
() (0,4 g, 0,57 mmol) se hidrogend a 379 kpa (55 psi) durante la noche. La
reaccién se concentrd y el aceite de color castafio se purificé por cromatografia
con gel de sllice para proporcionar AX6 (n=1, R*=fenetilo) (1,7g).

Se generaron los compuestos siguientes usando un método similar.

I A I
Chz” Chz”
H H
OH
AXT AXa
H o
Cix” o~
0
AX12

Método AY

H © 0
HyN
cbz” o~ 2 o~
Y RhPd/H, H
n OH n OH
AY1 AY2

Una solucién de AY1 (n = 1; 1,59, 3,4 mmoles), 5% Rh/C (1,5g), 5% Pd/C
(0.5g) en AcOH (30 mL) se agité en un aparato Parr a 379 kpa (55 psi) durante
18 horas. El recipiente se inundd con N, y la reaccién se filtré a través de una
almohadilla de celite. Después de concentracion, se obtuvo AY2 que se llevo a
cabo sin purificacion. EM m/e: 312,0 (M+H).

Se generd AY3 usando un método similar.




Método AZ
R'  N-Boc R! Boc RiS R' e Rl NH
o-tﬁu o’ti: 1) A1 AZS 0”:;5:1 \ Ta:
(__(-5.*' R — NaBH,CN R‘" 3 R!' "
HO» g 0= [% ) 2|,:$||__5i MeOH . ] n# ]
AZ1 AZ2 AZd AZ4

Método AZ, Etapa 1

A una solucién de AZ1 (n=1, R'=Me, R*=2-ciclohexiletilo) (0,441 g, 1,01
mmoles), generada a partir de AY2 usando Método C y Método H Etapa 3, en
DCM se le agregd Periodinano de Dess-Martin (0,880 g, 2,07 mmoles). La
reaccion se agitd durante 3 horas a temperatura ambiente. La reaccion se apagd
con HzO y se diluyé con EtOAc. Después de remocién de la fase orgénica, la
capa acuosa se extrajo con EtOAc (3x). Los organicos combinados se secaron
(NazSOy), se filtraron, y se concentraron. El residuo se purificé por cromatografia
de gel de silice (0-100% EtOAc/hexanos) para proporcionar AZ2 (n=1, R'=Me,
R?=2-ciclohexiletilo) (0,408 g, 0,94 mmol, 93% de rendimiento). EM m/e: 434,1
(M+H).

Método AZ Etapa 2:

A una solucién de AZ2 (n=1, R'=Me, R*=2-ciclohexiletiio) (0,011 g, 0,025
mmol) y AZ5 (R'°=H y R16=m-piridiimetilol) (0,0067 mL, 0,066 mmol) en DCE
(1,8 mL) y MeOH (0,2 mL) se le agregé AcOH (4 gotas) y MP-resina de
cianoborohidruro (0,095 g, 2,42 mmol/g). La reaccion se agitd durante 40 horas
a temperatura ambiente. La reaccién se traté con NHs 7N/MeOH, y la solucién
se filtré. Después de concentracién, el residuo se purificé por HPLC de gel de
sllice (0-4% [(5% 7N NHyMeOH)/MeOH}/(50%DCM/Mhexanos) para proporcionar
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la fraccion 1 y la fraccion 2, en las cuales, después de remocién del solvente, se
trataron con 20% de TFA en DCM durante 3 horas a temperatura ambiente para
proporcionar AZ4 (n=1, R'=Me, R3=2-ciclohexiletilo, R'>=H y R"*=m-piridilmetilo)
(0,005 g, 0,009 mmol) y el AZ3 (n=1, R'=Me, R3¥=2-ciclohexiletilo, R'°=H y
R'®=m-piridiimetilo} (0,012 g, 0,022 mmol) respectivamente.

Se generaron los compuestos siguientes usando métodos similares.

Oba. Obs.
# Estructura PM # Esfructura PM
m/e m/e

o _(SIH BN
462 D.: 333 334 504 408 407

0
463 t 348 349 505 410 411
HN, N~
NH NWI‘;H
464 374 375 506 410 411
465 374 375 507 410 411




466

487

468

469

470

374

374

376

376

376

- 2563 -

375

375

377

377

377

510

511

512

411

411

411

416

416

412

412

412

417

417



471

472

473

474

475

\ NH

376

377

377

378

378
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377

378

378

379

379

813

514

515

516

517

416

416

417

417

424

(97\‘\ ,6&

417
417

418

418

425



476

477

478

479

388

388

388

388

- 255 -

389

389

389

3689

518

519

520

521

424

424

424

425

425

425

425

426
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I

el

425 426

gt
480 Che C?\St) 388 389 522

g
o
#

481 O _@S 388 389 523 q 425 426
b
\, _NH
o<t
\ _NH O’\i. NH
o \ -fm nH
482 D—}L® 388 380 524 425 428

00

483 388 389 525 425 426

5,
A

-
I

J

—



484

485

486

487

488

390

380

390

390

391
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391

391

391

391

392

527

425

425

425

425

425

426

426

426

426

426



490

491

492

493

391

391

391

392

392
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392

392

392

393

393

531

534

425

425

428

428

439

426

426

429

429

440



494 H"'

392

392

402

402

402

393

393

403

403

403

G\
6"}%}

440

443

443

443

443



499

501

503

405

406

406

406
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407

407

407

407

541

445

459

459

445

446

460

460
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Método BA

gz
g g

BA1 BA2

Método BA, Etapa 1:

BA1, preparado de acuerdo con un procedimiento de la literatura (Terao,
Y; Kotaki, H; Imai, N and Achiwa K. Chemical and Pharmaceutical Bulletin, 33
(7), 1985, 2762-2766) se convirti6 a BA2 usando un procedimiento descrito por
Coldham, I; Crapnell, KM; Fernandez, J-C; Moseley J.D. and Rabot, R. (Jounal
of Organic Chemistry, 67 (17), 2002, 6185-6187).

H RMN(CDCls) para BA2: 1,42 (s, SH), 4,06 (d, 4H), 4,09 (s, 1H), 4,18
(s, 2H), 5,62 (d, 1H).

Método BA, Etapa 2:

Se generd BA3 a partir de BA2 usando un procedimiento de la literatura
descrito por Winkler J. D.; Axten J.; Hammach A. H.; Kwak, Y-S; Lengweiler, U.;
Lucero, M. J.; Houk, K. N. (Tetrahedron, 54 1998, 7045-7056). Datos analiticos
para el compuesto BA3: EM m/e: 262,1, 264,1 (M+H). '"H RMN(CDCl) 1,43 (s,
9H), 3,98 (s, 2H), 4,11 (d, 4H), 5,78 (d, 1H).
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Método BB
o Rl
HaN N
. o NH
R3 SCN-R RY +
H
N
n
BB1 BB2 BB3

Método BB, Etapa 1;

El compuesto BB1 (n=1, R'=Me, R3=ciclohexiletilo) se convirti6 a BB2
(n=1, R'=Me, R’=ciclohexiletilo) y BB3 (n=1, R'=Me, R’=ciclohexiletilo) los
cuales se separaron a través de una columna de gel de sllice eluida con EtOAc
en Hexano (0-15%).

Método BB, Etapa 2;

Se generd el compuesto BB4 (n=1, R'=Me, R=ciclohexiletilo) a partir de
BB2 (n=1, R'=Me, R*=ciclohexiletilo) usando 20% TFA en DCM.

Se generaron los compuestos siguientes usando un método similar:
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Método BC
] R! R! NH
R\N S N N
° \H o NH o NH
- R3 - RS
R3 H H
H
R_N_V) RS N )
HN n n
In ¥ T
BC1 BC2 BC3
Método BC, Etapa 1;

Se obtuvo el compuesto BC2 (n=1, R'=Me, R*=ciclohexiletilo y R'=m-
Piridilo) a partir de BC1 (n=1, R*=Me, R3=ciclohexiletilo) usando el método L

etapa 2.

Método BC, Etapa 2;

Se obtuvo el compuesto BC3 (n=1, R'=Me, R*=ciclohexiletilo y R'®=m-
Piridilo) a partir de BC2(n=1, R'=Me, R*=ciclohexiletilo y R'3>=m-Piridilo) usando

el método L etapa 3.
Se generaron los compuestos siguientes usando un método similar:

Oba.
# Estructura PM mla # Estructura PM

HWJ‘ 0
552 A?dio 374 375 574
H

411

412
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388

388

388

368

389

389

389

369
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575

576

577

578

416

416

4186

416

417

417

417

417



557

390

380

402

402

391

391

403

403
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579

581

424

424

424

424

425

425

425

425
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404

410

410

405
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411
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587

425

425

425

430

426

426

426

431



570

571

572

573

411

411

411

411

411

412

412

412

412

412
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591

594

438

438

439

431

439

439

440



269 (SN %

Método BD
Rl s R! NH
RL 8 N—¢ N
N—{ o NH 0PN NH
o NH ) s
3 —— R ————— R
R H H
H
RE__N RS __N
HN_{ ) ot Jn o )n
n o o]
BD1 BD2 BD3

Método BD, Etapa 1;
El compuesto BD2 (n=1, R'=Me, R3=ciclohexiletilo y R'*=Ph) se obtuvo a
partir de BD1 (n=1, R*=Me, R*=ciclohexiletilo) usando el Método N, Etapa 1.

Método BD, Etapa 2;

El compuesto BD3 (n=1, R'=Me, R3=ciclohexiletilo y R'>=Ph) se obtuvo a
partir de BD2 (n=1, R'=Me, R®=ciclohexiletilo and R'*=m-Piridilo) usando el
Método N, Etapa 2.

Se generaron los compuestos siguientes usando un método similar:

Obs. Obs.
# Estructura PM # Estructura PM
m/e m/e

-

440 441 596




Método BE

) R .8 R! NH
R\N N N

\H o NH o NH
") ) . RY . R?

R H H

H $15 |?1s
N N
) R n rd A )
n 0 0
BE1 BE2 BE3

Se adapté un método similar al Método M para estas transformaciones.
Los compuestos siguientes generaron meétodos similares.

# Estructura PM Obs. " Estructura PM Obe.
m/s mis
NH St
OLni P,
597 405 408 598 U’ 439 440
Método BF
1 1
Rl 8 R\N _(s R! _(NH
N R1Y°' NH NH
NH (o] 0
Lo R1I R] R’
3 — —
R " BFs H H
RY N RS __N
HN )n Le )n \RC' )n
BF1 BF2 BF3
Método BF, Etapa 1:

Se usé un método similar al Método T, Etapa 1 para la sintesis de BF2 (n
=1, R'=Me y R*=fenetilo, R'*=H y R*®*=n-propiio).
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Método BF, Etapa 2: (0 ﬂﬁ i

Se adaptd un método similar al método L Etapa 3 para esta

transformacion.
Se generaron los compuestos siguientes usando métodos similares.

# Estructura o # Estructura PM Obe.
mie mie

\ NH

NH

° O
589 o~ are 377 604 397 398
N

390 391 605 397 398

390 391 606 397 398




603

H t
390 391 607

O
397 398

Método BG

Ho..(J%“E-Z Lnbg‘;ﬂz

Método BG:

A una solucién de BG1 (n=1, R?=ciclohexiletilo} (0,136 g, 0,31 mmol) en
CHzCI; se le agregd 2,6-lutidina, AgGOTT, y ioduro de butilo. La reaccién se agité
a temperatura ambiente durante 96 horas. La reaccién se filtré a través de una
almohadilla de Celite, y la solucién se concentré. El residuo se purificd por
cromatografia de sflice (0-100% EtOAc/hexanos) para proporcionar BG2 (n=1,
R=ciclohexiletilo, R'*=n-butilo) (0,124 g, 0,25 mmol, 80% de rendimiento). EM
m/e; 426,1 (M-OBu).
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Se prepard el compuesto siguiente usando un método similar: ]

Método BH

BH1 lnp.zTﬂ
P

Meétodo BH, Etapa 1.

El compuesto BH1 (n=1, R*=ciclohexiletilo y R'*=n-butilo) (0,060 g, 0,12
mmol) y 5% Pd(OH)2/C (0,040 g) en EtOA¢ (1 mL)/MeOH (0,2 mL) se agit6 bajo
una atmoésfera de Hz durante 20 horas a temperatura ambiente. La reaccién se
filtrd a través de una aimohadilla de Celite, y la solucién se concentrd. La mezcla
de producto crudo BH2 (n=1, R*=ciclohexiletilo y R'*=n-butilo) se llevé a cabo en
la etapa siguiente sin purificacién.
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Método BH, Etapa 2.

Se convirtié una solucién de BH2 (n=1, R*=ciclohexiletilo y R'*=n-butilo) a
una mezcla del producto de BH4 y BH3 usando un método similar al Método C
Etapa 1. La mezcla se purificd por cromatografia de gel de sllice usando
EtOAc/hexanos para proporcionar BH4 (n=1, R=Me, R*=ciclohexiletilo y R'*=n-
butilo) (0,032 g, 0,078 mmol, 56% de rendimiento) y BH3 (n=1, R*=Me,
R3=ciclohexiletiio y R'5=n-butilo) (0,008 g, 0,020 mmol, 14% de rendimiento).
Para BH4 (n=1, R%=Me, R’=ciclohexiletilo y R'5=n-butilo), EM m/e: 409, 1M+H).
Para BH3 (n=1, R*=Me, R*=ciclohexiletilo y R'*=n-butilo), EM m/e: 409,1 (M+H).

Método BH, Etapa 3.

El compuesto BH4 (n=1, R>=Me, R*=ciclohexiletilc y R*=n-butilo) (0,032
g, 0,078 mmol) se convirtié a BHS (n=1, R%=Me, R*=ciclohexiletilo y R'3=n-butilo)
(0,016 g, 0,043 mmol, 57% de rendimiento) usando un método similar al Método
A, etapa 3. EM m/e: 392,1 (M+H).

Se prepard el compuesto siguiente usando un método similar:

Obs.
# Estructura PM mie # Estructura PM
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Método Bl

Una solucién de BI1(0,020 g, 0,040 mmol) en DCM (1 mL) se desgasificd
usando un método de congelacion/bombeo/descongelacion (4 veces). Al finalizar
el cuarlo ciclo se agregd catalizador de Crabiree y el sistema se evacud.
Mientras se descongelaba, el sistema se cargd con gas hidrégeno, y la reaccion
se agité a temperatura ambiente durante 16 horas bajo atmésfera de H,. La
reaccion se concentré, y el aceite de color castafio se purificd por HPLC de fase
inversa para proporcionar BI2(0,011 g, 0,022 mmol, 55% de rendimiento). EM
m/e: 366,2 (M+H).

BJ1 BJ2 BJ3

Método BJ, Etapa 1

Una mezcla de 2 ml de solucién de dioxano de BJ1 (R'=Me, R*=Me) (140
mg, 0,5 mmol) generada usando el método BK Etapas 1 & 2, indol (1,2 eq), t-
Butéxido de potasio (1,4 eq), Pda(dba), (0,02 eq) y 2-di-t-butilfosfinobifenilo (0,04
eq) se iradi® en un homo de microondas a 120°C durante 10 minutos y la
mezcla se separé a través de una columna de gel de sllice para proporcionar
BJ2(R'=Me, R*=Me) (0,73 mg).
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Método BJ, Etapa 2

(A©

BJ2 (R'=Me, R>=Me) se convirti6 a BJ3 (R'=Me, R=Me) usando el
Método BK, Etapas 3 & 4. Obs. Masa para BJ3 (R'=Me, R’=Me): 319,2,

Ohs.
# Estructura PM
mie
\ ,NH
N
0 NH
614 318 319
N
o8
Método BK
OMe
0 i ot Mo
el THE oA
BK1 BK2
S NH,0H, BuOOH
[re.

T - By

Método BK, Etapa 1:

Se prepar6 hidantoina BK2 (R*=N-bencil-3-piperidilo, R*=n-Bu) de
acuerdo con el Método D, Etapa 1 a partir de la corespondiente cetona BK1
(R3=N-bencil-3-piperidilo, R*=n-Bu). Datos analiticos para BK2 (R3=N-bencil-3-

piperidilo, R*=n-Bu): (M+H) = 330,1.

v
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Método BK, Etapa 2: o %

A una suspensién de hidantoina BK2 (R=N-bencil-3-piperidilo, R*=n-Bu)
(138 mg, 0,419 mmol) en DMF (1,5 ml) se le agregé dimetiformamida
dimetilacetal (0,11 mi, 0,84 mmol). La mezcla resultante se calenté en un bafio
de aceite a 100°C durante 16 horas y luego se enfri a temperatura ambiente y
se concentrd al vaclo. Este residuo crudo se purificd por cromatografia en
columna (MeOH/DCM) para proporcionar el producto BK3 (R*=N-bencil-3-
piperidilo, R*=n-Bu) (140 mg, 0,408 mmol, 97%), (M+H) = 344, 1.

Método BK, Etapa 3:

A una solucién de una porcién de BK3 (R3=N-bencil-3-piperidilo, R*=n-Bu)
(70 mg, 0,20 mmol) en tolueno (1 ml) se ie agregd reactivo de Lawesson's (107
mg, 0,26 mmol). La mezcla resultante se colocéd en un bafio de aceite a 60°C
durante 16 horas. Luego a 100°C durante 24 horas. Después de enfriar a
temperatura ambiente la reaccién se apagé por adicién de varias gotas de HCI
1N y luego se dividié con EtOAc y KOH 1N. Las fases se separaron y la capa
acuosa se extrajo con EtOAc (2X). Las porciones organicas se combinaron, se
lavaron con salmuera, se secaron sobre MgSO,, se filtraron, y se concentraron.
El residuo crudo se purificé por TLC preparativa (1000 um de sllice, 15% de
EtOAc/DCM) para proporcionar dos diasteredmeros BK4 separados (R3%=N-
bencil-3-piperidilo, R*=n-Bu) (24 mg, 0,067 mmol, 33%, EM: (M+H) = 360,2) y
BK5 (R3>=N-bencil-m-piperidilo, R*=n-Bu) (22 mg, 0,062 mmol, 31%, EM: (M+H)
= 360,2).

Método BK, Etapa 4:

Se traté el diasteredbmero BK5 (R3=N-bencil-3-piperidilo, R*=n-Bu) con
NH,OH (2 ml) y peréxido de hidrégeno de #-butilo (70% acuoso, 2 ml) en MeOH
(4 ml) durante 24 horas. Después de concentracion, la muestra cruda se purifico
por TLC preparativa (1000 mm de sflice, 7,5% NH; 7N/MeOH en DCM). La
muestra resultante se disolvi6 en DCM (1 ml), se traté con HC! 4N en dioxano
durante 5 minutos, y finalmente se concentrd para proporcionar los productos
diastereoméricos BK7 (R?>=N-bencil-3-piperidilo, R*=n-Bu) (12 mg, 0,029 mmol,
43%). *H RMN (CD10OD) 5 7,60 (m, 2 H), 7,49 (m, 3 H), 4,39 (ABq, Jas = 12,8 Hz,
Avag = 42,1 Hz, 2 H), 3,69 (m, 1 H), 3,39 (br d, J = 13,6 Hz, 1 H), 3,20 (s, 3 H),
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2,98 (m, 2 H), 245 (m, 1 H), 1,99 (m, 1 H), 1,92-1,78 (m, 3 H), 1,68 (brd, J =
12,4 Hz, 1 H), 1,50 (dq, Jy = 3,6 Hz, J, = 12,8 Hz, 1 H), 1,36-1,22 (m, 4 H), 1,03
(m, 1 H), 0,90 {t, J=7,2 Hz, 3 H). LCEM: tr (doblemente protonado) = 0,52 min,
(simplemente protonado) = 2,79 min; (M+H) para ambos picos = 343,2.

Los compuestos siguientes se sintetizaron usando métodos similares.

Obs.
# Estructura PM
mie
JI\H
~ H
615 o 281 282
Br
Método BL
R' N-

"_(, Boc R‘Il

“3N NH
\
0=K<NH ) o 8L o —ﬁu
w 3 HZN W'
1) R’

R —————————
NaBH,CN
o DCE, MeOH =
n 2) TFA RT0 n

BL1 BL2

2ml de Solucidn metabdlica de BL1 (n=1, R3=ciclohexiletilo, R'=Me) (10
mg) se le agregd BL3 (sal de HCI, R'=H, 2 eq) y NaOAc (2 eq) y la mezcla se
calentd a 60 C durante 16 horas. Después de remocién del solvente, el residuo
se traté con 20% de TFA en DCM durante 30 min antes de evaporar el solvente
y el residuo se purificé usando HPLC de fase inversa para proporcionar BL2
(n=1, R®*=ciclohexiletilo, R' = Me y R"® = H).

Se sintetizaron los compuestos siguientes usando métodos similares.

Oba. Oba.
# Estructura PM # Estructura PM
mle mje

X

"y
616 o %{{_O 348 349 617 Ll:. Négf\_o 368 389
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Método BM
Bog, Boc, B
RN RN RN
\ & v
" oeea_ O™ au_ 9™
u
R? 2) TPP R — R
n OH n NHz HN-Chz
BM1 BM2 BM3
20% TFA/DCM 20% TFA/IDCM
RZ NH RZ NH
N—( Nn—{
R3 R3
o NHg HN-Cbz
BM4 BM6
Método BM, Etapa 1:

A una solucién de tolueno (3ml) de BM1 (n=1, R*=ciclohexiletilo, R%=Me)
(0,050 mg) se le agregd 1.5 eq de difenilfosforilazida y 1,5 eq de DBU y la
soluciébn se agitd a temperatura ambiente durante la noche. La mezcla de
reaccion se diluyd con EtOAc y se lavéd con 1% de HOAc acucso antes de secar
la capa orgdnica y el solvente se evapord. El residuo se cromatografio usando
EtOAc/Hex para proporcionar un producto que se fratd con trifenilfosfina (2 eq)
en THF (1% de agua) durante la noche para proporcionar BM2 (n=1,
R3=ciclohexiletilo, R?=Me) después de purificacién de fase inversa.

Método BM Etapa 2:

A una solucién en DCM de BM2 (n=1, R=ciclohexiletilo, R>=Me) se
agregé un equivalente de benciloxicarbonilo-OSu y la reaccidon se agité durante
la noche antes de evaporar el solvente y el residuo se cromatografi¢ para
proporcionar BM3 (n=1, R?>=ciclohexiletilo, R*=Me).

AN
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Los compuestos BM4 (n=1, R=ciclohexiletio, R*=Me) y BM5 (n=1,
R3¥=ciclohexiletilo, R?=Me) se generaron a partir de BM2 (n=1, R3=ciclohexiletilo,
R2=Me) y BM3 {n=1, R3=ciclohexiletilo, R*=Me) a través de desproteccién Boc.

Los compuestos siguientes se sintetizaron usando un método similar;

# Estructura PM Obe. # Estructura M Obe.
mle mle
H
X A
—~N
618 332 333 619 468 469

BN1 BN2
Se hidrogend una mezcla de Pd(OAc)z (9 mg), trietilamina (17 microlitro),
trietilsilano (11 microlitro) y BN1 (20 mg) en DCM a 1 atmésfera a temperatura
ambiente durante 1,5 horas antes de filtrar la reaccién a través de una
almohadilla de Celite pad para obtener BN2 después de remocion del soivente.

Método BO
Se generaron los compuestos siguientes a través de desprotecciéon boc
del correspondiente material de partida usando 50% de TFA en DCM, a
temperatura ambiente durante 30 minutos.



621

PM

266

266

274

274
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Obs.

mie

267

267

275

275

624

626

288

320

320

Oba.

289

321

321



-282 -

Método BP
2
Rl N-gp2 \ N~g2 N%

=~ RY —
oS %0}

BP1 BP2

Método BP, Etapa 1

A una solucién de BP1 (n=1, R'=Me, R?*=H, R? = ciclohexiletilo)
(0,012 g, 0,028 mmol) en CH:Cl; (0,5 mL) se le agregd 2,6-lutidina (0,010 mL,
0,086 mmol), AgOTf (0,024 g, 0,093 mmol), y bromuro de bencilo (0,010 mL,
0.084 mmol). La reaccién se agitd a temperatura ambiente durante 16 horas. El
solido se filtr6, y después de concentracion el residuo se purificé por HPLC de
fase inversa para proporcionar BP2 (n=1, R'=Me, R*=H, R® = ciclohexiletilo)
{0,010 g, 0,019 mmol). EM m/e: 526,1 (M+H).

Método BP, Etapa 2
BP3 (n=1, R'=Me, R*=H, R® = ciclohexiletilo) se prepard a partir de
BP2(n=1, R'=Me, R*=H, R? = ciclohexiletilo) usando 30% de TFA/DCM. EM m/e:
426,1 (M+H).
Obs.
mie

# Estructura PM

627 O_‘o-d & 45 4
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Método BQ

, BoC, , BOC,
R, N-p? R.  N-g? H

2 2 S
43 _z}$ e

<

MO
BQl

Método BQ Etapa 1:

Se prepar6 BQ1 de acuerdo con el Método AZ.

A una solucién de BQ1(n=1, R'=Me, R%=H, R? = ciclohexiletilo)
(0,004 g, 0,007 mmol) en CH2Clz (0,3 mL) se le agregd DIEA (0,007 mL, 0,040
mmol), acido acético (0,001 mL, 0,017 mmol), HOBt (0,003 g, 0,019 mmol), y
EDCI (0,003 g, 0,016 mmol). La reaccién se agitd a temperatura ambiente
durante 16 horas. La reaccién se concentrd y purificé por HPLC de fase inversa
para proporcionar BQ2 (n=1, R'=Me, R%*=H, R? = ciclohexiletilo) (0,003 g, 0,005
mmol). EM m/e: 627,1 (M+H).

Método BQ Etapa 2:
Se traté BQ2 (n=1, R'=Me, R?>=H, R® = ciclohexiletilo) (0,003 g,
0,005 mmol) con 20% de TFA/CH:Cl: (1 mL) en presencia de PS-resina de
tiofenol (0,030 g, 1,42 mmol/g) durante 3 horas. La solucion se filtré y concentré
para producir BQ3 (n=1, R'=Me, R%*=H, R® = ciclohexiletilo) (0,002 g, 0,005
mmol). EM m/e: 377,2 (M+H).
Obs.
mle

# Estructura PM

376 377

S
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Método BR

G G, *’ﬂqj.

Método BR, Etapa 1:

A una solucién de BR1 {(n=1, R'=Me, R?*=H, R?® = ciclohexiletilo)
(0,004 g, 0,007 mmol) en piridina (0,2 ml) se le agregd DMAP (unos pocos
cristales} y cloruro de metilsulfonilo (3 gotas). La reaccién se agité a temperatura
ambiente durante 6 dias. La reaccién se apago con agua y se diluyé con CHxCla.
La capa orgénica se exirajo en la fase acuosa con CH;Cl; (3 veces). Después de
oor!centracién se purificd el residuo de color castafio mediante HPLC de fase
inversa para proporcionar BR2(n=1, R'=Me, R%=H, R® = ciclohexiletilo) (0,003 g,
0,004 mmol). EM m/e: 663,2 (M+H).

Método BR, Etapa 2:

Se preparé BR3 (n=1, R'=Me, R?=H, R? = ciclohexiletilo) a partir de
BR2(n=1, R'=Me, R%=H, R? = ciclohexiletilo) siguiendo un procedimiento similar
al Método BQ Etapa 2. EM m/e: 413,1 (M+H).

Obs.
# Estructura PM
mile
|
0. N),,m
"
629 ° 412 413
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Método BS

N-'Rz N"-Rz RI R;

o=§< NHOA<N B o’le

OMe d BS3

Método BS Etapa 1:

A una solucién de B81 (n=1, R'=Me, R?*=H, R® = ciclohexiletilo)
(0,003 g, 0,006 mmol) en CHxCl> (0,3 mL) se le agregd isocianato de fenilo (2
gotas). La reacciéon se agitd a temperatura ambiente durante 16 horas. La
reaccidn se concentrd y purificd por HPLC de fase inversa para proporcionar
BS2 (n=1, R'=Me, R%=H, R® = ciclohexiletilo) (0,002 g, 0,002 mmol). EM m/e:
823,5 (M+H).

=

Método BS Etapa 2:

El compuesto BS2 (n=1, R'=Me, R?=H, R?® = ciclohexiletilo) se sometit a
las mismas condiciones del Método BQ Etapa 2. La mezcla cruda preparada
anteriormente se traté con LIOH (0,006 g, 0,25 mmol) en MeOH (0,3 mL) durante
2 horas. La reaccidn se concentrd y el residuo se purificd por HPLC de fase
inversa para proporcionar B83 (n=1, R'=Me, R%=H, R? = ciclohexiletilo) (0,0012
g, 0,002 mmol). EM m/e: 454,1 (M+H).

Obs.
m/e

# Estructura PM

-
S;d L 453 454

S
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Método BT
R NH

Ry MM —(H "
o’(\;{'“ o’(\<R3

AN
H
R

Br
BT1 BT2

Método BT:

Se agregaron al frasco de fondo redondo el compuesto BT1 (R'=Me,
R?=Me) (100 mg, 0,29 mmol), tolueno anhidro (2 mi), 3-aminopiridina (55 mg, 0,58
mmol) y 2-(di-fer-butil fosfino) bifenilo (17 mg, 0,058). La solucién fue luego
desgasificada con N, durante 2 minutos antes de agregar NaO--Bu (81 mg, 0,638
mmol) y Pdax(dba); (27 mg, 0,029 mmol). La reaccion se agitd a 80°C durante 22
horas. Después de enfriar a temperatura ambiente, la reacclén se vertié en agua fria
y se extrajo con CH2Cla. La capa orgdnica combinada se secd luego sobre NasSO,.
Después de filtracion, el residuo concentrado se separd por TLC
(CHsOH:CH;Cl;=1:10) y HPLC de fase inversa (10%-100% de acetonitrilo en agua,
p/0,1% de &cido férmico) para producir el compuesto deseado BT2 (R'=Me, R*=Me
and R*'= m-piridilo) como la sal de formiato (23,6 mg, sélido blanco, 20%). 'HRMN
(CDCla) §7,50-6,80 (m, 13 H), 3,14 (s, 3H) EM m/e 358 (M+H).

Obs. Obs.
# Estructura PM # Estructura PM
m/e mle

Qi

H

631 347 348 632 O 356 357
o

H H
633 o 357 358 635 O{So a57 358
Ot o
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cy s oCe
634 o] 357 358 636 (o] 358 359

Método BU
R R R
N N N oc
ORJ:S B 0;&;?8 Ok?:n
TFA Hlén R cu’éﬂ " Cbl"“én
BU1 BUZ BU3
!
R r! -\

ojm;:?:m B o;'g:'zﬁum B O;Q‘;fuau
A4

N
n
BUS BL4

é)
m@" .
BUS

Método BU, Etapa 1,

A un frasco de fondo redondo que contenla BU1 (m =1 , n = 1, R'=Me,
R3=Ciclohexiletilo) (99 mg, 0,307 mmol) d la sal de 4cido trifluoracético del derivado
pirrolidina en 5§ ml de DCM se le agregaron (86 ul, 0,614 mmol) de frietiamina
seguido de adicién de (76 mg, 0,307 mmol) N-(bencilloxicarboniloxi)succinimida. La
temperatura ambiente durante 18 horas. La mezcla se diluyé con DCM y se extrajo
con solucion saturada de NaHCO;, y luego agua. La porcién orgdnica se recogié y se
secd sobre Nax;SO,, se filtrd y se concentrd al vaclo. Se purificd por cromatografia
con gel de sllice (elusién con 0 a 60% de EtOAc/hexanos) para proporcionar BU2 (m
=1, n = 1, R'=Me, R*=Ciclohexiletilo) (130 mg, 0,284 mmol, 93% de rendimiento). EM
m/e: 458,1 (M+H).

Método BU, Etapa 2,

A una solucion de BU2 (m =1, n = 1, R'=Me, R3=Ciclohexiletilo) (130 mg) en 1
m| de MeOH en un frasco de reaccién se le agregé 0,5 ml de una solucion de 70% de

o
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tBuOOH en agua y 0,5 ml de NHOH. El frasco se sellé y se agitd a temperatura
ambiente durante 72 horas. La mezcla se concentrd al vaclo. La mezcla se diluyé con
MeOH y se agregé una mezcla de 30 mg de NaHCO; y BoczO (87 mg, 0,398 mmol).
La mezcla de la solucién se agité a temperatura ambiente durante 18 horas antes de
concentrarla y el residuo se concentrd por cromatografla de sllice usando
EtOAc/hexanos para proporcionar BU3 (m =1, n = 1, R'=Me, R*=Ciclohexiletilo) (30
mg. 0,167 mmol, 58% de rendimiento). EM m/e: 541,1, 441,1 (M+H).

Método BU, Etapa 3,

Una solucién de BU3 (m =1, n = 1, R'=Me, R’=Ciclohexiletilo) (30mg, 0,167
mmol) en 5 ml de MeOH se hidrogend usando 100 mg de Pd(OH)2-C (20% w/w) a 1
atmésfera durante 1 hora. La mezcla de reaccién se filtré a través de una almohadilla
de tierra de diatomeas y la alimohadilla se lavd con MeOH. La concentracién de las
porciones orgédnicas recogidas al vacfo proporciond BU4 (m =1, n = 1, R'=Me,
R3=Ciclohexiletilo) (47 mg 0,116 mmol, 70% de rendimiento). EM m/e: 407,1 (M+H).

Método BU, Etapa 4,

Un frasco que contenla 10 mg de tamices moleculares 4 4A en polvo se
agregaron acido 3-metoxifenil borénico (60 mg, 0,385 mmol) y luego 3 ml de MeOH
anhidro. A esta mezcla se le agregé piridina (100 ml, 0,850 mmol), Cu(OAc)z (7 mg,
0,038 mmol), y BU4 (m =1, n = 1, R'=Me, R¥*=ciclohexiletilo) (7,83 mg, 0,019 mmol) y
la mezcla se agité a temperatura ambiente durante 986 horas antes de apagaria con
0,25 ml de amonlfaco 7N en solucién de metanol. La mezcla de reaccion se extrajo
con agua y DCM y las capas orgdnicas se secaron y concentraron al vacio. El residuo
se purificé por HPLC de fase inversa para proporcionar un producto que se trat con
5 ml de 40% de TFA en DCM durante 5 horas. Después de remocién de los volatiles,
el residuo se purificé usando un sistema de HPLC de fase inversa para proporcionar
BU5 (m =1, n = 1, R'=Me, R*=ciclohexiletilo y R%'=m-MeOPh) como sal de &cido
férmico (0,7 mg, 0,0015 mmol, 30,1% de rendimiento). EM m/e: 413,1 (M+H).
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Obs. Oba.
# Estructura PM # Estructura PM

b e e DO

Método BV
[, o j’;( RA o Ri\ _;;l
I R N IR N
Sniic hnle Santety
BV BV2 BV3 BV4 BVS

Método BV Etapa 1:

El método se adaptd de un procedimientc de la literatura (Page et al.,
Tetrahedron 1992, 35, 7265-7274)

Una solucién de hexano de nBuLi (4,4 mL, 11 mmoles) se agregd a una
solucion a -78°C de BV2 (R* = fenilo) (2,0 g. 10 mmoles) en THF (47 mL). Después
de 60 minutos a -78°C, se agregé una solucién de BV1 (R = 3-bromo-4-fluorfenilo)
(2,24 g, 11 mmoles) y la reaccién se calentd lentamente a temperatura ambiente
durante 18 horas. La mezcla de reaccién se apagdé con una solucién saturada de
cloruro de amonio y se extrajo con CHxClz (2 x), se secé sobre MgSO, y se concentrd
al vacio. El aceite resultante se sometié a cromatografia de gel de sllice usando 4-

10% de EtOAc/Hexanos para proporcionar un sélido blanco BV3 (R® = 3-bromo-4-
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fiuorfenilo y R* = fenilo) (1,69 g, 4,23 mmoles, 42%). 'H NMR (CDCla) § 7.61 (m, 2 H),
7.27 (m, 3 H), 6,94 (m, 1 H), 6,92 (m, 1 H), 6,68 (m, 1 H), 3,15 (bs, 1 H), 2,57-2,73 (m,
4 H), 1,89 (m, 2 H).

Método BV Etapa 3:

Una solucién de BV3 (R® = 3-bromo-4-fluorfenilo y R* = fenilo) (1,69 g, 4,23
mmoles) en acetona (40 mL) se agregé lentamente mediante un embudo de adicién a
una solucion a 0°C de N-bromosuccinimida (NBS, 11,3 g, 63,3 mmoles) en acetona
(200mL) y agua-(7.5 mL). La mezcla se calentd lentamente a temperatura ambiente y
se apagd después de 60 minutos con 10% de Naz;SO; acuoso. Después de diluir con
CH:Clz, las capas se separaron, y la capa orgénica se lavé con agua (2x), saimuera
(1x) y se secd sobre MgSO4. La concentracion al vaclo proporciond un aceite, el cual
se sometid a cromatografla de gel de sllice usando 5% de EtOAc/Hexanos para
obtener un sélido BV4 (R® = 3-bromo-4-fluorfenilo y R* = fenilo) (690 mg, 2,24
mmoles, 53%). 'TH NMR (CDCl3) § 8,19 (m, 1 H), 7,93 (m, 3 H), 7,68 (m, 1 H), 7,50 (m,
2H), 7,20 (m, 1 H).

Método BV, Etapa 4:

BV5 (R® = 3-bromo-4-fluorfenilo y R* = fenilo y R' = Me y R? = H) se prepard a
partir de BV4 (R3 = 3-bromo-4-fluorfenilo y R* = fenilo) utilizando el Método AS, Etapa
4

Oba.
ohl m

¥ Estructura PM p # Estructura PM
mle

o ™~

NH NH
\N _( \

o NH o NH
839 O O 361 362 640 381 NA
F F

A
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Método BW

‘ﬂﬂnc 1.R -EI’
Pdo(dba)yLHMDS

Tigando de foslna

'd 2. TFA R:l L

H

BW2

Aun reclplente secado en homo se agregd Pdy(dba); (15.4 mg, 0.0168 mmol)
y 2-(Di-t-butilfosfino)bifenilo {10.0 mg, 0.0336 mmol) seguido de la adicién de una
solucién de BW1 (R* = Me; R' = Me y n=1) (56.8 mg, 0.168 mmol) en 2 mi de THF
anhidro. Se afiadié 2-bromopiridina (17.0 ml, 0.178 mmol) y luego 0.80 ml de una
solucién 1.0 N de LHMDS en THF. La mezclas de reaccién se agitaron a 35°C
durante 90 min seguido de la adicién de MeOH v filtracién con una almohadilla de gel
de sllice. La purificacién por cromatografla en gel de sllice (0 a 100% EtOAc en
hexanos) dio el producto que luego se traté con 5 ml de una solucién al 30% de TFA
en DCM para dar BW2 luego de concentracién y purificacién mediante columna de
fase reversa (R* = Me; R' = Me; R* = 2-piridilo y n=1) (69.3 mg, 99%). ES_LCMS
(m/e): 416.2

Método BX
c') ||‘1 ﬁ 31 poc
C;": —
) "N ), 'QS)
BX1 BX2

Método BX, Etapa 1
A una solucién de BX1 (R* = Me y n = 1) (0.78g, 3.63 mmol) en 10 ml de DMF
anhidra, se afiadi® N-Boc-N'-metil tiourea (0.70g, 3.70 mmol), EDCI.HCI {0.90g, 4.71

mmol), y diisopropiletilamina (2.5 ml). La mezcla se agitd a temperatura ambiente
durante 16h antes de interrumpir la reaccién con agua y se exirajo con EtOAc (3 x 50
ml). La solucién organica se seco, se concentrd y el residuo fue cromatografiado
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usando una columna de gel de sllice para dar BX2 (R' = R4 = Me y n = 1) (1.23g,
100%). ES_LCMS (m/e): 340.1

Método BX, Etapa 2

A una solucién de BX2 (R' = R* = Me y n = 1) (1.23g, 3.63 mmol) en 40 ml de
THF anhidro se anadié trifenilfosfina (1.43g, 5.44 mmol) y la mezcla se enfrié hasta
alcanzar 0°C seguido de la lenta adicién de diisopropilcarbodiimida (1.07 ml, 5.44
mmol). Luego de que la mezcla se agitara durante 15 min a 0°C, se anadié nicotinoil
azida (Synthesis, 2004 (17), 2886) (0.66g, 4.71 mmol) en una porcién y se dejé que
la reaccién alcanzara temperatura ambiente, tras lo cual se agitd durante 3h. La
reaccién se diluyd con EtOAc (200 mi) y se lavé con agua (3 x 100 ml). El residuo de
la capa orgénica se purificé usando una columna de gel de sllice para dar el producto
azida que se hidrogend usando 20% Pd(OH)z /C (0.64 mg) en MeOH para dar BX3
(R'=R*=Meyn=1). ES_LCMS (m/®): 339.1.

Método BY
Los siguientes compuestos se sintetizaron usando métodos similares a los
Métodos AO o AP.

0
0
Br R Br@)\/ BrO)‘\[?
\O)K ) «
Br
BY1 BY2 BY3

Método BZ
Se generaron los siguientes aminogcidos usando métodos similares al Método D
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Método CA
T
e
s§('!'/ o Nrfo
HN
#
HN RSR4 HN%
CA1 CA2

El compuesto CA2 (R? = R* = Ph; Z = m-fenileno, R"® = H y R"® = ciclopentilo)
se obtuvo a partir de CA1 (R* = R* = Ph; Z= m-fenileno, R = H y R" = ciclopentilo)
usando un método similar al Método G.

Método CB
Se sintetizaron los siguientes compuestos usando métodos similares al
Método E y/o AX.

NHz 0— NH; o—
NH; NH10— H Y
H o H o
CB2 CcB3 CB4

CB1
Método CC
b 8-8-5-3-35

Método CC, Etapa 1.

A una solucién metandlica (20 ml) de CC1 (5 g) enfriada a 0 °C se le anadi6
borohidruro de sodio (1 eq) y la reaccién se agitd durante 30 min antes de que la
mezcla de reaccién se evaporara hasta sequedad, luego se extrajo con DCM/agua.
Se reunieron las fracciones de DCM, se secaron (MgSO,), se filtraron y se
concentraron hasta sequedad. El producto crudo se disolvi6 en 20 ml. de DCM
anhidro. A esta solucion se le afadié t-butildimetilclorosilano (2 eq.) e imidazol (2
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eq.). La reaccién se agitd durante la noche a temperatura ambiente hasta
interrumpirla con DCM y NaHCO, saturado, La fase orgdnica se sect (MgSO,), se
filtré y se evapord hasta sequedad para dar el producto crudo CC2.

Método CC, Etapa 2.

Se adapté un procedimiento de la literatura (Aust. J. Chem. 1980, 43(7),
1195). Se afiadié el compuesto CC2 (50 g) en BO ml. deTHF a 6xido mercdrico (1.5
eq.) y borotrifluoruro eterato (1.6 eq.) en 540 ml. de THF/H;O (5:1) y la mezcla se
agitdé en nitrégeno durante 2 h hasta interrumpir la reaccién con NaHCO; saturado
(ac.) y éter. La fase de éter se secd en Na;SO, anh., se filtr6 usando una
almohadilla de sflice y se concentré para dar CC3 crudo.

Método CC, Etapa 3.

A CC3 (10.4 grams) en 200 m| de MeOH se le afiadié 1.1 eq. de borohidruro
de sodio y la mezcla se agitdé durante 30 min hasta que la mezcla de reaccién se
concentrd y el residuo se particioné en DCM/H,O. La fase orgdnica se seco sobre
Nas;SOy, se filird y se concentrd. El residuo se cromatografi6 para dar el producto
CC4.

Método CC, Etapa 4.

Al compuesto CC4 (2.5) en 5 ml. de DCM anhidro se le afiadié Bis(1,2-
difenilfosfino)etano (DPPE; 1.2 eq.) seguido de tefrabromuro de carbono {1.1eq.) a
0°C y la reaccién se agitdé durante 30 min. La reaccién fue apagada con hexano y
aplicada a una aimohadilla de sllice. La solucién orgénica se evaporé para dar el
producto CC5 en forma de aceite. H-NMR (CDCly) 55.72, br s, 1H; 4.18, t, 1H; 3.83,
q, 2H; 2.00-2.10, m, 2H; 1.76-1.81, m, 2H; 1.43-1.56, m, 2H; 0.84, s, 9H; 0.03, s, 6H.

Método CC, Etapa 5.

El compuesto CCB8 se generd a partir de CCS5 usando un procedimiento similar
al Método E. El compuesto crudo CC8 se purificé por cromatografla evaporativa
(gradiente 0-10% EtOAc en hexano). Se aislaron dos isdmeros durante la
purificacién, el isomero A eluyd en primer lugar seguido por el isémero B.
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ISOMERO A: 'H-NMR (CDCh) 8§ 7.28-7.37, m, 5H; 5.57, s, 1H; 5.38, s, 1H; 5.02, q, A%g)
2H; 4.08, br s, 1H; 3.67, s, 3H; 3.08, d, 1H; 2.58, d, 1H; 1.80-1.92, m, 1H; 1.60-1.75,

m, 3H; 1.32-1.44, m, 3H; 0.83, s, 9H; 0.35-0.45, m, 4H; 0.01, s, 6H.

ISOMERO B: 'H-NMR (CDCly) § 7.286-7.38, m, 5H; 5.56, s, 1H; 5.39, s, 1H; 5.08, q,

2H; 4.15, br s, 1H; 3.71, s, 3H; 3.06, d, 1H; 2.70, d, 1H, 1.60-1.80, m, 4H; 1.33-1.48,

m, 3H; 0.87, s, 9H; 0.37-0.51, m, 4H; 0.03, s, 6H. Rendimiento: 26% isémero A y

22% isébmero B.

Método CC, Etapa 8.

El compuesto CC7 se obtuvo a partir de CC6 (isémero B) por medio de
tratamiento con 1 N TBAF en THF durante 30 min seguido de extracciébn con
éter/agua. La fase organica se separd y se lavd cuatro veces con agua. Se reunié la
fase acuosa y se lavd una vez con Et;0 (pH ~6 to 7). La fase orgdnica se secd sobre
NazS0O,, se filtré y se evapord para dar el producto CC7 con un 94% de rendimiento,
TH-NMR (CDCl3) 6 7.28-7.39, m, 5H; 5.58, br s, 1H; 5.49, br s, 1H; 5.10, d, 1H; 5.02,
d, 1H; 4.09, br s, 1H; 3.72, s, 3H; 3.14, d, 1H; 2.70, s, 1H; 1.79-1.87, m, 2H; 1.67-1.79,
m, 1H; 1.53-1.67, m, 2H; 1.44-1.53, m, 2H. ; 1.31-1.39, m, 1H; 0.35-0.54, m, 4H

Método CD
NHBoc
hl-anl:
'5" NHBuc
aminacion ruu:ﬂw
B ep1
R R
N NH N NH
1. TFA NH  RE'BOH), NH
2. BrCN Swzukl R21 R21 = arilo, heterosariio
Br cD4 CD5

Etapa 1: ter-butil 2-(3-bromofenll)-1-oxopropan-2-licarbamato

A una solucion de terbutil 2-(3-bromofenil)-1-hidroxipropan-2-ilcarbamato
(CD1; R* = Me) (1.5 g, 4.6 mmol) en EtOAc (150 mi) a reflujo se le afadi6 IBX (3.82
g, 13.6 mmol, 3 eq). Se continué el reflujo durante ofras 2 h y luego la mezcla se
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enfrié hasta temperatura ambiente. El precipitado de color blanco se filtré y el
fitrado se concentr6. El residuo se purificé por cromatografia en gel de sllice
eluyendo con EtOAc/hexanos para dar 1.0 g (66%) de ter-butil 2-(3-bromofenil)-1-
oxopropan-2-il carbamato (CD2; R* = Me) en forma de aceite incoloro. 'H NMR
(CDCly) & 9.42 (s, 1H), 7.68 (m, 1H), 7.60 {m, 1H), 7.55-7.40 (m, 2H), 5.85 (bs, 1H),
1.96 (s, 3H), 1.56 (s, 9H).

Etapa 2: ter-Butil 2{(3-bromofenll)-1-{metllamino)propan-2-ilcarbamato

A una solucién de ter-butil 2-(3-bromofenil)-1-oxopropan-2-ilcarbamato (CD2;
R* = Me) (1.0 g, 3 mmol) en dicloroetano (50 ml) se le afladié metilamina (0.48 g, 6.1
mmol, 2 eq) en agua (40%) y 1 ml de AcOH. Se dejé la solucién en agitacién a
temperatura ambiente durante 1 h y se agregé triacetoxiborohidruro de sodio (1.8 g,
8.5 mmol, 2.8 eq). La mezcla resultante se agité a temperatura ambiente durante 16
h y se apagd con MeOH. Luego de agitar durante 30 min, la mezcla se concentrd al
vaclo. El residuo se purificd por cromatografia en gel de sllice eluyendo con
EtOAc/MeOH para dar 062 g (60%) de (ferbutl 2-(3-bromofenil)-1-
(metilamino)propan-2-ilcarbamato (CD3; R' = Me, R* = Me) en foma de aceite
incoloro. '"H NMR (CDCls) 8 7.47( bs, 1H), 7.37 (m, 1H), 7.27 (m, 1H), 7.23 (m, 1H),
5.97 (bs, 1H), 3.18-2.82 (m, 2H), 2.45 (s, 3H), 1.74 (s, 3H), 1.40 (s, 9H). MS (ESI)
m/e 342.9 (M+H)".

Etapa 3: 4-(3-Bromofenil)-1,4-dimetllimidazolidin-2-imina

Se disolvié ter-butil 2-(3-bromofenil)-1-(metilamino)propan-2-ilcarbamato (CD3;
R' = Me, R* = Me) (0.62 g, 1.8 mmoal) en TFA al 25% en DCM (25 ml) y la mezcia se
dejdé en agitacién a temperatura ambiente durante 1 h. La mezcla se concentrd al
vaclo y el residuo se redisolvié6 en CHCI3 (20 ml). La solucién se lavd con 15% NaOH
(10 ml) y la capa acuosa se extrajo con CHCI3 (3 x 10 ml). La capa orgénica
combinada se secd sobre MgSO, y se concentrd al vaclo para dar 0.33 g (76%) de 2-
(3-bromofenil)-N'-metilpropan-1,2-diamina cruda en forma de acelte incoloro. 'H NMR
(CDCls) 8 7.65 (t, J = 1.7 Hz, 1H), 7.41-7.34 (m, 2H), 7.21 (t, J = 7.8 Hz, 1H), 2.86 (dd,
J =117, 0.6 Hz, 1H), 2.64 (dd, J = 11.7, 0.8 Hz, 1H), 2.38 (s, 3H), 1.54 (bs, 3H), 1.43
(s, 9H). MS (ESI) m/e 242.9 (M+H)". El compuesto se usé en la etapa siguiente sin
purificacién adicional.
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A una solucién de 2-(3-bromofenil)}-N'-metilpropan-1,2-diamina (0.12 g, 0.50
mmol) en EtOH (10 ml) se le afadié BrCN (0.073 g, 0.70 mmol, 1.4 eq). La mezcla se
agité a temperatura ambiente durante 16 h y luego se concentr6 al vacio. El residuo
se redisolvié en CHCI; (20 ml) y la solucién se lavé con 15% NaOH (10 ml). La capa
acuosa se extrajo con CHCI; (3 x 10 ml) y la capa organica combinada se secd
(MgSO,), y se concenir6 para dar 0.14 g (100%) de 4-(3-bromofenil)-1,4-
dimetilimidazolidin-2-imina (CD4; R' = Me, R* = Me) en forma de aceite incoloro. 'H
NMR (CDCls) 5 7.42 (t, J = 1.7 Hz, 1H), 7.35 (dd, J = 8.1, 1.7 Hz, 2H), 7.15 (t, = 8.1
Hz, 1H), 3.62 (d, J = 9.3 Hz, 1H), 3.53 (d, J = 9.0 Hz, 1H), 3.08 (s, 3H), 1.56 (bs, 3H).
MS (ESI) m/e 268.1, 270.1 (M+H)".

Etapa 4: 4-(3-(3,4-Difluorofenii)fenlil)-1,4-dimetilimidazolidin-2-imina

Una mezcla de 4-(3-bromofenil)-4-metiloxazolidin-2-imina (0.027 g, 0.1 mmol,
1 eq), 4cido 3,4-diflucrofenil bérico (0.020 g, 0.13 mmol, 1.3 eq), FibreCa (20 mg),
etanol anhidro {2 ml), y una solucién acuosa 1N de K>CO; (0.12 ml, 0.12 mmaol, 1.2
eq) se calenté en un reactor de microondas (Emrys Optimizer) a 110°C durante 15
min. La mezcla se transfirid a una columna pre-rellena de Si-carbonato (2 g, 0.79
mmol/g), la cual habla sido acondicionada con MeOH/DCM (1:1). La columna se
eluyd con 1:1 MeOH/DCM (3 x 3 ml) y los eluyentes se recogieron y concentraron
para dar 0.019 g (63%) de 4-(3-(3,4-difluorofenil)fenil)-1,4-dimetilimidazolidin-2-imina
(CD5; R' = Me, R* = Me, R = 3,4-difluorofenil) en forma de sélido de color blanco.
'H NMR (CDCly) & 7.60 (s, 1H), 7.50-7.20 (m, 6H), 3.48 (m, 2H), 2.79 (s, 3H), 1.66 (s,
3H). MS(ESI) m/e 302.2 (M+H)", HPLC (A) R; = 5.48 min.

Alternativa al Método CD para el compuesto : R' = OR"
Método CD Alternativo, Etapa 2: ter-Butil 2-(3-bromofenil)-1-
{metoxiamino)propan-2-licarbamato

A una solucién de ter-butil 2-(3-bromofenil)-1-oxopropan-2-iicarbamato (CD2;
R* = Me) (2.7 g, 8.2 mmol) en dicloroetano (40 ml) se le afadié clorhidrato de
metoxilamina (0.89 g, 10.7 mmol, 1.3 eq) y 1 ml de AcOH. La solucién se dejé
agitando a temperatura ambiente durante 18 h. La mezcla de reaccién se concentré
para dar el intermediarioc oxima. La oxima se disolvié en EtOH (20 ml) y se afiadié
por goteo complejo de borano-piridina (0.74 g, 7.9 mmol). Luego de agitar a
temperatura ambiente durante 20 min, la mezcla de reaccién se concentrd al vaclo.
El residuo se redisolvi6 en DCM (50 ml) y se lavé con agua (3x20 ml). La capa
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organica se secO (Na;SO,) y se concenird para dar 1.6 g (54%) de fer-butil 2-(3-
bromofenil)-1-{metoxiamino)propan-2-ilcarbamato (CD3; R' = OMe, R* = Me). 'H
NMR (CDCl) 6 7.60-7.10 (m, 4H), 5.82 (s, 1H), 3.90 (s, 3H), 3.70 (m, 2H), 1.80 (s,
3H), 1.40 (s, 9H). El compuesto crudo se usé en la etapa posterior sin purificacién
adicional.

Método CD Alternativo, Etapa 3: 4{(3-Bromofenll)-1-metoxi-4-metilimidazolidin-2-
imina

Se disolvid ter-Butil 2-(3-bromofenil)-1-(metoxiamino)propan-2-il carbamato
(CD3; R' = OMe, R* = Me) (1.6 g, 4.4 mmol) en TFA al 25% en DCM (25 ml) y la
mezcla se dejé en agitacién a temperatura ambiente durante 1 h. La mezcla se
concentrd al vacfo. El residuo se redisolvi6 en CHCl3 (20 ml) y se lavé con 15%
NaOH (10 mi). La capa acuosa se extrajo con CHCIl; (3 x 10 ml). La capa organica
combinada se sect sobre MgSQ, y se concentrd al vaclo. El residuo se disolvié en
EtOH (10 ml) y se afiadié¢ BrCN (0.096 g, 0.91 mmol). Luego de agitacién a
temperatura ambiente durante 16 h, la mezcla se concentrd al vaclo. El residuo se
redisolvi6 en CHCl; (20 ml) y se lavd con 15% NaOH (10 ml). La capa acuosa se
extrajo con CHCIs (3 x 10 ml). La capa orgénica combinada se secd sobre MgSO, y
se concentrd para dar 0.2 g (16%) de 4-(3-bromofenil)-1-metoxi-4-metilimidazolidin-2-
imina (CD4; R' = OMe, R* = Me) en forma de aceite incoloro. 'H NMR (CDCly) 5 7.65-
7.35 (m, 4H), 4.02 (s, 3H), 3.98 (d, 1H), 3.91 (d, 1H), 1.94 (s, 3H).

Método CD Afternativo, Etapa 4: 4-{3-(3-Clorofenil)fenil)-1-metoxi-4-
metitimidazolidin-2-imina

Una mezcla de 4~(3-bromofenil)-4-metiloxazolidin-2-imina (CD4; R' = OMe, R*
= Me) (0.027 g, 0.1 mmol, 1 eq), acido 3-cloro fenilbérico (0.023 g, 0.13 mmol, 1.3
eq), FibreCat (0.020 g), etanol anhidro (2 ml), y solucién acuosa 1N de KoCO; (0.12
ml, 0.12 mmol, 1.2 eq) se calentd en un reactor de microondas (Emrys Optimizer) a
110°C durante 15 min. La mezcla se transfiri6 a una columna pre-rellena de Si-
carbonato (2 g, 0.79 mmol/g), que habla sido acondicionada con MeOH/DCM (1:1).
La columna se eluyé con 1:1 MeOH/DCM (3x3 ml), se recolectaron los eluyentes y se
concentraron para dar 0.008 g (25%) de 4-(3-(3-clorofenil)fenil)-1-metoxi-4-
metilimidazolidin-2-imina (CD5; R' = OMe, R* = Me, R*' = 3-CICgH,) en forma de
sélido de color blanco. 'H NMR (CDCl3) § 7.75-7.60 (m, 5H), 7.58-7.42 (m, 3H), 4.00
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(m, 2H), 3.97 (s, 3H), 1.97 (s, 3H). MS(ESI) m/e 316.0, 318.0 (M+H)", HPLC (A) Rt =
5.64 min.

Método CE
R1 R1
0 ﬂTHBnc N.__NBoc
Rtx
R2! j;(n." — - j:}g."

0
R4
\© LDA, THF, -78°C, 3 h “’{@
R21=Br, | X=Br,l

CE1 CE2

1. RB(OH), R
Fibre Cat, K,CO, 0. N__NH
DME or t-BuOH R* \;'
110°C45 min, micmondes  pat 3

2. TFA/DCH

CE3 R2!.- ailo, hetaroaria

Método CE, Etapa 1

La sintesis de CE2 (R'= R*=Me, R¥'=Br y R* =Me) fue adaptada a partir del
procedimiento de Spanu, P. el. al., Tet. Lett., 2003, 44, 671-675. Por lo tanto, a una
solucion de (S)-ter-butil 4-(3-bromofenil)-1,4-dimetil-8-oxo-tetrahidropirimidin-2{1H)-
ilidenocarbamato (CE1; R' = R? = Me, R*' = Br) (0.24 g, 0.6 mmol, 1 eq) en THF (4
ml), se le afadié por goteo LDA (2M en heptano/THF, 0.6 ml, 0.12 mmol, 2 eq) con
una jeringa a -78 °C. Luego de agitacién a -78 °C durante 30 min, una solucién de
iodometano (0.080 ml, 0.12 mmol, 2 eq) en THF (4 mi) se afiadié por goteo hasta
obtener una solucién de enolato de color naranja. La mezcia se agité a -78 °C
durante 3 h. Se afadié agua para interrumpir la reaccién y la suspension se llevé a
teamperatura ambiente. La mezcla luego se particioné entre H;O y Et;O. La capa
orgénica se separd y la capa acuosa se extrajo con Et;O (3 x 25 ml).

Las capas orgdnicas combinadas se lavaron con salmuera, se secaron
(MgSO,) y se concentraron para dar 0.38 g de un aceite de color mamén. La
cromatografla en gel de sllice usando 50% EtOAc/hexanos como eluyente
proporciond 0.14 g (54%) de ter-butil (4S,5R)-4-(3-bromofenil)-1,4,5-trimetil-6-oxo-
tetrahidropirimidin-2(1H)-ilidenocarbamato (CE2; R'= R*=Me, R*'=Br y R® =Me) en
forma de sélido de color blanco. 'HNMR (CDCla, 300 MHz): § 10.16 (s, 1H), 7.46 (m,

AN
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2H), 7.28 (m, 2H), 3.21 (s, 1H), 3.01 (m, 3H), 3.02 (m, 1H), 1.51(s, 12H), 1.17 (d, J=
7.1 Hz, 3H). MS(ESI): MH" = 441.7 HPLC (A} Rt = 7.20 min.

Método CE, Etapa 2

Una mezcla de (S)-ter-butil 4-(3-bromofenil)-1,4-dimetil-8-oxo-
tatrahidropirimidin-2(1H)-ilideno carbamato (CE2; R' = R* = Me, R® = Me, R?! = Br)
(0.25 g, 0.6 mmol), dcido 5-cianotien-1-ilbérico (0.2 g, 1.3 mmol, 2 eq), Fibreca
(4.26% Pd, 0.7g), Yy 1N KCO; ac. (0.5 ml) se calenté a 110 °C en un recipiente para
procesos Smith de 20 ml usando el sintetizador de microondas Emrys. Luego de
enfriar, la mezcla de reaccién fue transferida a una columna pre-reliena de Si-
Carbonato columna y se leuyé con MeOH/CH,Cl; (1:1). Se concentré el eluyente
para dar 0.32 g de un aceite amarillo que se purificd por cromatografia en gel de
sllice (20-50% EtOAc/hexanos para dar 0.13 g (0.3 mmol, 48% de rendimiento,
sinnanti  ratio:. 5:1) de (S)ter-butii 4-(3-(5-cianotien-1-il)fenil)-1,4-dimetil-6-
oxotetrahidro-pirimidin-2(1H)-lidencarbamato en forma de sdlido de color blanco.
THNMR (CDCl3, 300 MHz): 5 10.15 (s, 1H), 7.58-7.53 (m, 3H), 7.53-7.38 (m, 2H), 7.23
(m, 1H), 3.32 (s, 3H), 3.16 {(m ,1H),1.57 (s, 9H), 1.23 (d, J = 6.9 Hz, 3H). MS (ESI):
MH' = 438.7; M+-56 = 383.1. HPLC Rt = 7.28 min (isémero sin).

Se tratd(S)-ter-Butil 4-(3-(5-cianotien-1-il)fenil)-1,4-dimetil-8-oxo-
tetrahidropirimidin-2(1H)-ilidencarbamato (23 mg, 0.05 mmol) con 1 ml de
30%TFA/CH,Cl; a temperatura ambiente durante 30 min. Se eliminaron los volatiles
al vaclo y el residuo se redisolvié en acetonitrilo (5 ml) y se evapord nuevamente para
dar 17 mg de iminopirimidinona cruda en forma de sélido de color amarillo. El
producto crudo se purificé por HPLC (B) de fase reversa para proporcionar 10 mg
(60%) de (S)-8-(3-(5-cianotien-1-il)fenil)-6-etil-2-imino-3-metil-tetrahidropirimidin-
4(1H)}-ona (CE3; R! = R* = Me, R® = Me, R?' = 5-cianotien-1-il) en forma de sélido de
color blanco. "HNMR (CDCls, 300 MHz): 5 11.1 (br s, 1H), 10.0 (s, 1H), 7.58-7.53 (m,
3H), 7.44 (m, 1H), 7.40-7.26 (m, 2H), 3.30 (m, 1H), 3.16 (s ,3H),1.60 (s, 3H), 1.27 (d,
J = 7.2 Hz, 3H). MS (ESI): MH' = 438.7; M+-56 = 339.1. HPLC Rt = 7.24 min
(isémero sin).
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Método CF

10
o i | >€/Locu, HOC. R 1B(OH),, FibraCat

ANGS o o ¥ 22 11nic. samn ™
THF Enc|. DEA, DMF
microondas
R'
E 3u|t. TFAIDCM o H
THICT| oy R21 H

CF4

Método CF, Etapa 1.

A una solucidn de t-butilcarbamato (0.5 g, 4.3 mmol, 1 eq) en THF anhidro (5.0
mi) a temperatura ambiente se le afiadié NaH (0.17 g, 4.3 mmol, 1 eq). La mezcla se
agitd a temperatura ambiente durante 15 min. Luego una solucién de maetil
isocianato (0.3 g, 4.2 mmol, 1 eq.) en THF anhidro (5.0 ml) se afiadié por goteo. La
mezcla de reaccién se dejé en agitacion a 25 °C durante 15 min. La mezcla luego se
verti6 en 30 ml de hielo-agua con agitacion vigorosa. La solucién de reaccion se
extrajo con Et;0 (2 x 25 ml). Las capas orgédnicas fueron combinadas y se lavaron
con salmuera (30 ml), se secaron (Na;SO,), y se concentraron al vacio para dar 0.42
g (50% rendimiento) de ter-butil metilcarbamotioilcarbamato CF41 (R' = Me) en forma
de soélido de color blanco. '"HNMR (CDCla, 300 MHz): 5 8.3 (br s, 1H), 3.19(d, 3H, J =
4.8 Hz), 1.8 (br s, 1H), 1.5 (s, 9H).

Método CF, Etapa 2.

A una solucién de una sal HC! de AB2 (R® = 3-bromofenilo y R” = Me) (0.2 g,
0.7 mmol) y CF1 (R'=Me) en DMF (2 ml} a temperatura ambiente se le afiadié DIEA
(0.5 ml, 2.8 mmol, 4 eq) y 1-[3-(dimetilamino)propill-3-etilcarbodiimida HCI (EDCI,
0.2g, 1.0 mmol, 1.4 eq). Luego de agitacién a temperatura ambiente durante 16
horas, la mezcla se diluyé con EtOAc (10 ml), se lavd con salmuera, se secd
(MgS0,), y se filtrd. El filtrado se evapord bajo presién reducida para proporcionar
0.34 g de producto crudo en forma de aceite amarillo que se purificé usando
cromatografia en gel de sllice eluyendo con 20% EtOAc/hexanos para dar 0.17 g (0.4
mmol, 60%) de (S)-ter-butil 4-(3-bromofenil)-1,4-dimetil-6-oxo-tetrahidropirimidin-



302

2(1H)-lidenocarbamato (CF2; R'=R® =Me) en forma de sélido de color blanco,
HNMR (CDCls, 300 MHz): 5 10.83 (s, 1H), 7.42 (m, 2H), 7.24 (m, 2H), 3.21 (s, 3H),
3.2(d, 1H, J = 16.3 Hz), 2.87 (d, 1H, J = 16.1 Hz), 1.65 (s, 3H), 1.55 (s, 9H). MS(ESI):
MH® = 395.7, 398.7. HPLC Rt = 7.11 min.

Método CF, Etapa 3.

Una mezcla de (S)-ter-butil 4-(3-bromofenil)-1,4-dimetil-6-oxo-
tetrahidropirimidin-2(1H)-ilidenocarbamato (CF2; R'=R® =Me) (0.25 g, 0.6 mmol),
dcido 5-cloro-2-hidroxifenilbérico (R** = 5-cloro-2-hidroxifenilo; 0.2 g, 1.2 mmol, 2 eq),
Fibreca (4.26% de Pd, 0.7 g) y K2CO3 1N ac. (0.5 ml) en dimetoxietano (DME, 10 ml)
o ter-butanol (10 ml) en un recipiente para procesos Smith de 20 ml equipado con
barra agitadora se sell6 y calenté en un optimizador Emrys a 110 °C durante 15 min.
Luego de enfriar, la mezcla de reaccién se transfirié a una columna pre-rellena de Si-
carbonato y se eluyé con MeOH/CH,Cl; (1:1). El eluyente se recolectd y se
concentrd a presién reducida para dar 0.32g del producto crudo en forma de aceite.
El producto crudo se purificé por cromatografia en gel de sllice (gradiente 20-50%
EtOAc/hexanos) para dar 0.13 g (0.3 mmol, 48%) de (S)-ter-butil 4-(3-(3-cloro-6-
hidroxifenil)-fenil)-1,4-dimetil-6-oxo-tetrahidropirimidin-2(1H)-ilidenocarbamato  (CF3;
R' = R® = Me, R* = 3-cloro-6-hidroxifenilo) en forma de sdlido de color blanco.
'HNMR (CDCls, 300 MHz): & 7.48-4.32 (m, 2H), 7.20 (m, 3H), 6.84 (m, 2H), 5.68 (br s,
1H), 3.28 (d, J= 15.7 Hz, 1H), 3.21 (s, 3H), 2.96(d, J = 15.3 Hz ,1H),1.68 (s, 3H), 1.53
(s, 9H). MS (ESI): MH*® = 443.7, 445.7; M*-56 = 388.0. HPLC Rt (A) = 6.99 min.

Método CF, Etapa 4.

Se traté (S)-ter-butil 4-(3-(3-cloro-6-hidroxifenil)fenil)-1,4-dimetil-6-oxo-
tetrahidropirimidin-2(1H)-ilidenocarbamato (CF3; R' = R? = Me, R*' = 3-cloro-6-
hidroxifenilo) (23 mg, 0.05 mmol) con 1 ml de 30%TFA/CHxCl; a temperatura
ambiente durante 30 min. Se eliminaron los volatiles al vaclo. El residuo se redisolvié
en acetonitriio (5 ml) y se evapord nuevamente hasta proporcionar 17 mg del
producto crudo en forma de sdlido de color amarillo. El producto crudo se purificd
usando HPLC de fase reversa para proporcionar 10 mg (60%) de (S)-6-(3-(3-cloro-8-
hidroxi-fenil)fenil)-8-etil-2-imino-3-metil-tetrahidropirimidin-4{1H)-ona (CF4; R'=R®=
Me, R?' = 3-cloro-6-hidroxifenil) en forma de s6lido de color blanco. 'HNMR (CDCl,
300 MHz): 511.4 (br s, 1H), 7.6-4.25 (m, 3H), 7.24-6.84 (m, 3H), 3.68 (br 8, 1H), 5.18
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/X’@
(br s, 1H), 3.39 (d, J= 16.1 Hz, 1H), 3.20 (s, 3H), 2.95(d, J = 15.8 Hz,1H),1.74 (s, 3H). f%

MS(ESI): MH® = 344.1. HPLC (A) Rt = 5.07 min.

Método CG
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Método CG, Etapa 1;

Una solucién de CG1 (R?' = Br, 12.29 g, 45 mmol) y NaOH (1.93 g, 49 mmol)
en MeOH (70 ml) y agua (10 ml) se sometié¢ a reflujo durante 3 h. Luego de la
eliminacion de MeOH al vaclo, el residuo acuoso se ajustd a pH 3 y el sdlido
resultante se filtrd, se secd al vacio para dar CG2 (R*' = Br, 11.41 g, 98%). 'H NMR
(400 MHz, CD50OD) 5 8.49 (m, 1 H), 8.27 (m, 1 H), 3.90 (s, 3 H).

Método CG, Etapa 2;

Una mezcla de CG2 (R* = Br, 11.41 g, 44 mmol), EDCI (8.6 g, 45 mmol),
dipropilamina (6.2 ml, 44.8 mmol), HOBt (8.0 g, 44.4 mmol) y NEt3 (10 ml, 72 mmol)
en CH.Cl (100 ml) se agitdé a temperatura ambiente durante 48 h. La reaccién se
lavé con NaHCO; sat., agua (1x), NH.CI (1x), agua (1x), saimuera (1x), se sect sobre
MgSO,, se filtré6 y se concentré con vaclo. El material resultante fue sometido a
cromatografia en gel de sflice (0% — 40% EtOAchexanos) para dar CG3 (R*' = Br,
R =R"™= Pr, 3.62 g, 24%).
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Método CG, Etapa 3;

Una mezcla de CG3 (R = Br, R” = R = Pr, 3.6 g, 10.5 mmol),
HN(Me)SO;Me (1.4 ml, 16.3 mmol), Pd(OAc). (355 mg, 1.58 mmol), Xantphos (1.41
g, 2.44 mmol), CszCOj5 (5.17 g, 15.8 mmaol) en tolueno (40 ml) se desgasificd con una
comriente de N2 durante 10 min, luego se calent6 a 85 °C durante 18 h. La reaccién se
enfri6 hasta temperatura ambiente, se filtré con celite, y el fillrado se particioné entre
EtOAc y agua. La capa organica se lavé con agua (1x), saimuera (1x), se secd sobre
MgSO,, se filtrd, y se evaporé con vaclo. El residuo resultante fue sometido a
cromatografia en gel de sllice en dos oportunidades (0% — 3% MeOH/CHxCl,) para
dar CG4 (R*' = N(Me)SO:Me, R = R =Pr, 2.65 g, 68%).

Método CG, Etapa 4;

Se afiadié LiBH4 (THF2 M, 8 ml, 16 mmol) a una solucién de CG4 (R*! =
N(Me)SO.Me, R'® = R'® = Pr, 2.65 g, 7.15 mmol) en THF (40 ml) a 0° C. Luego de 18
h a temperatura ambiente, la reaccion fue interrumpida con HCl 1 M y se extrajo con
EtOAc. La capa orgdnica se lavé con salmuera (1x), se seco sobre MgSQ,, se filtrd, y
se evapord al vaclo. El residuo resultante fue sometido a cromatografia en gel de
sllice (0% — 5% MeOH/CH,Cl;) para dar CG5 (R?' = N(Me)SO:Me, R** = R"™ = Pr,
1.77 g, 72%).

Método CG, Etapa 5;

Una mezcla de CG5 (R*' = N(Me)SO:Me, R = R*® = Pr, 1.77 g, 5.17 mmol),
azida de sodio {404 mg, 6.21 mmol), y PPhy (2.85 g, 10.87 mmol) en CCl, (S ml) y
DMF (20 ml) se agitd a 90°C durante 5 h, luego a temperatura ambiente durante 18
h. La reaccién se agité con agua (10 ml) durante 10 min, luego se diluyé con Et;O. La
capa organica se trituré con agua, se filtré, se sect sobre MgSO,, y se evapord al
vaclo. El material resultante se usé directamente en la siguiente etapa (reduccion de
azida).

Método CG, Etapa 6;

El producto del método CG, etapa 5 se disolvié en EtOH (5 ml) y se agité en
presencia de 10% Pd/carbono bajo atmésfera de hidrégeno (50 psi) durante 18 h a
temperatura ambiente. Se hizo pasar la mezcla de reaccién por un filtro-PTFE, y el
filtrado se evapord bajo presién reducida. El material resultante fue sometido a
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cromatografla preparativa de capa delgada (5% MeOH/CH,Cl;) para dar CG8 (R*' =
N(Me)SO:Me, R'® = R"= Pr, 130 mg, 7.5% a partir de CG5).

Método CG, Etapa 7;

Una mezcla de CG6 (R*' = N(Me)SO,Me, R'"® = R"® = Pr, 130 mg, 0.38 mmal),
1,3-di(ter-butoxicarbonil)-2-metilisotiourea (110 mg, 0.38 mmol), NEt; (55 pl, 0.38
mmol) en DMF (1.5 ml) se agité a temperatura ambiente durante 48 h. Luego de
eliminar los voldtiles al vaclo, el material resultante fue sometido a cromatografia
preparativa de capa delgada (5% MeOH/CH;Cl; como eluyente). El intermediario
resultante (140 mg, 0.24 mmol) se fraté con 50% TFA/ CH;Cl, a temperatura
ambiente durante 3 h, seguido de la eliminacién de todos los volétiles al vaclo para
dar CG7 (R*' = N(Me)SO;Me, R'® = R'® = Pr, 140 mg, 74% a partir CG6).

Método CG, Etapa 8;

Una mezcla de CG7 (R*! = N(Me)SO:Me, R' = R' = Pr, 120 mg, 0.24 mmol),
bencilo (50 mg, 0.24 mmol) y NEt; (134 ulL, 0.96 mmol) en EtOH (5 ml) se calentd a
100°C durante 18 h. Luego de la evaporaciéon de todos los volatiles, el residuo se
particiond entre agua y CH2Clz. La capa organica se lavé con salmuera (1x), se secd
sobre MgSO,, se filtrd y se evapordé El material resultante fue sometido a
cromatografia preparativa de capa delgada (10% MeOH/CH:Cl; como eluyente) para
dar CG8 (R?' = N(Me)SO;Me, R'® = R'" = Pr, R?= R*= Ph, 69 mg, 50%) como la sal
formiato. 'H NMR (400 MHz, CDCl) 5 7.10-7.40 (m, 13 H), 4.72 (m, 2 H), 3.34 (m, 2
H), 3.08 (s, 3 H), 3.00 {m, 2H), 2.60 (s, 3 H), 1.59 (m, 2H), 1.39 (m, 2 H), 0.82 (m, 3
H), 0.64 (m, 3 H); LCMS: 576.3 (M+H).

YOXE O
3 e

CH1 CH2
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Se afiadié por goteo una solucién de 0.35 ml de 1 M BBrs en DCM (0.35 mmol)
a una solucién de CH1 (52 mg, 0.1 mole) en 1.5 ml DCM anhidro en una bafio de
hielo. La solucién de reaccién se agité en bafio de hielo durante 10 min. y 2 horas a
temperatura ambiente. La reaccién se interrumpié con 5 mli de MeOH en bafio de
hielo. Luego de la concentracién, el producto crudo se purificd en columna fase
reversa C18 para dar CH2 (37.3 mg, 67% de rendimiento) como formiato.

Método Ci
. Ok . O’:"I:H
] - 3 o
ci1 . Cl2 .

Se tratd una solucién de Cl1 (20 mg como formiato; 0.042 mmol) en 4ml de
DCM con mCPBA (0.42 mmol) a temperatura ambiente durante 2 horas. La mezcla
cruda se purificd en columna fase reversa C18 para dar el compuesto Cl2.

Método CJ
NBOC Br NH
= R A R
NN HN™ N
s ! 8 3
CJ1 CJ2

A una solucion de CJ1 (R = R? = Me; 324 mg, 0.87 mmol) en 2.5 ml CHCly y
2.5 mi HOAc en bafio de hielo se afladié6 NBS (312mg, 1.75 mmol) y la mezcla de
reaccidn se agité a temperatura ambiente. Una vez finalizada la reaccién, la mezcia
cruda se diluyé con DCM, y se lav6 con NazS,0, acuoso saturado, NaHCO; acuoso y
salmuera. El producto crudo se purificé en columna instantdnea para dar un producto
que se fratd con 50% TFA en DCM hasta obtener CJ2 (R' = R® =Me 220mg, 56%
rendimiento) luego de la evaporacion.
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Método CK

‘g’ =

Método CK, Etapa 1;

De manera similar a un proceso de la literatura (Molonay et al., J Mad.
Chem. 1997, 2347-2362), se afiadid metil bromometilbenzoato (7.00 g, 30.5
mmol) a una suspension de CK1 (Ra = R* = Ph, 7.00 g, 27.8 mmol) y K,.CO,
(3.85 g, 27.8 mmol) en DMF (50 ml) a temperatura ambiente. Luego de 18 h, la
mezcla de reacciéon se diluyé con agua y se extrajo con CH;Cl2 (3x). Las capas
combinadas orgdnicas se lavaron con NaHCO, (1x), agua (3x), se secaron
sobre MgSQ,, se filtraron y se concentraron al vaclo para dar el compuesto CK2
(12.7 g, 100%)

Método CK, Etapa 2;

El compuesto CK3 se obtuvo a partir de CK2 usando el método BK,
etapa 3.

Método CK, Etapa 3;

Se agitd CK3 (1.18 g, 2.83 mmol) en THF (15 mi) y IOH 2 N (4 ml, 8
mmol) durante la noche a temperatura ambiente. La mezcla se apagé con HCI 6
N (2 ml, 12 mmol) y luego se particioné entre agua y EtOAc. La capa seca de
EtOAc se concentré al vaclo y el residuo se someti6 a HPLC de fase reversa
(gradiente de 10%—95% CH3;CN/H20O con 0.1 % HCOzH, 30 ml/min de caudal
en una columna preparativa C18 de fase reversa) hasta obtener CK4.
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Método CK, Etapa 4;
Los compuestos CKS5 se obtuvieron a partir de CK4 usando el método G,
etapa 2.

Método CK, Etapa 5;
Los compuestos CK8 se obtuvieron a partir de CK5 usando el método A,

etapa 3.

Método CL

T Pd(PPhy)y, KCO;, g mscuu,. PdCIz(PPhy)y,
@ 3-Br-PhCHO, EtOH O Cul, HN'Pr,
B{OH)2
cL1 cL3
cl
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ma AeOI-I
m-lu NH;

CL4

Método CL, Etapa 1;
Se obtuvo CL2 a partir de CL1 (acido 3-clorofenil bérico) siguiendo el
método AW.

Método CL, Etapa 2;

Se afiadid trimetilsiliidiazometano (hexanos2 M, 2.5 mi, 5.0 mmol) a una
solucién de LDA (recién preparada a partir de DIPA y nBuLi) en THF a -78°C.
Luego de 30 min a -78°C, se afiadié una solucién de aldehido CL2 (800 mg,
4,13 mmol) en THF (5 ml) y la reaccién lentamente fue llevada a temperatura
ambiente en el curso de 3 h. La reaccién fue interrumpida con agua, luego se
extrajo con Et;O (2x 100 ml). Las capas orgdnicas combinadas se lavaron con
salmuera (1x), se secaron sobre MgSO,, se filtraron, y se evaporon al vaclo. El
material resultante fue sometido a cromatografia en gel de sllice (100%
hexanos) para dar CL3 (752 mg, 86%). 'H NMR (400 MHz, CDCl3) 5 7.21-7.65
(m, 8 H), 3.08 (s, 1 H).
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Método CL, Etapa 3;

Una mezcla de CL3 (202 mg, 0.95 mmol), bromuro de arilo (Ar = 3,5-
pirimidinilo, 181 mg, 1.14 mmol), Pd{dba)a (27 mg. 47.5 umol), PPh; (25 mg, 85
umol), Cul (18 mg, 95 umol) y DIPA (400 ulL, 285 umol) en DMF (2 ml) se
desgasificé durante 10 min en corriente de N, luego se calentd a 100°C durante
30 min en un Sintetizador Smith de microondas. La reaccion se enfrid hasta
alcanzar temperatura ambiente, se filtr6 y se diluyd con EtOAc. La capa
organica se lavd con agua (1x), salmuera (1x), se secd sobre MgSO,, se filtr6, y
sa evapord al vaclo. El material resultante fue sometido to cromatografia en gel
de sllice (0 — 20% EtOAc/hexanos) para dar CL4 (R’ = 3,5-pirimidinilo, 220 mg,
80%).

Método CL, Etapa 4;

Una mezcla de CL4 (R3 = 3,5-pirimidinilo, 210 mg, 0.72 mmol), KMnO, {297
mg, 1.88 mmol), bromuro de tetrabutilamonio (TBAB, 55 mg, 0.17 mmol) en AcOH
(263 puL) y CH;Cl; (5 mi) se agité durante 3 h a temperatura ambiente. La mezcla de
reaccién se filtré con un taco de gel de sllice, eluyendo con MeOH, y el filtrado se
concentrd al vacio. El residuo se someti6 a cromatografia preparativa de capa
delgada (5% MeOH/DCM) para dar CL5 (R? = 3,5-pirimidinilo, 154 mg, 66%).

Método CL, Etapa 5;
Se convirtié dicetona CL5 a CL6 tal como se describe en el Método CG, etapa
8. LCMS (CLS6, R® = 3,5-pirimidinilo): 378.2 (M+H).

Método CM
R1\ _(IN—BOG R1\ /N‘-BOG
NH Hy, 10% Pd/C, MeOH oA NH
R’ Rl
OzN H,N
CM1 CM2

Método CM, Etapa 1
A un recipiente de fondo redondo se afiadié CM1 (R' = Me, R3=Ph; 500
mg, 1.22 mmol), metanol (20 ml) y 10% Pd/C (200 mg). La mezcla se hidrogend
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usando un balén de hidrégeno durante 3 horas 40 min con agitacion. Luego de
la filtracién, el residuo concentrado se purificd usando cromatografia de columna
instantdnea Analogix (EtOAc/Hexano=0%-50%) para producir CM2 (R' = Me,
R3=Ph; 443 mg, 92%) como s6lido de color blanco. MW observado (M+H)
381.2. (400 MHz, CD30D): 5 =9.13 (s, br, 1H), 7.36-7.26 (m, 5H), 7.09 (m, 1H),
6.68-6.57 (m, 3H), 3.13 (s, 3H), 1.49 (s, SH).

Método CN
R, NH RL HNH
NH 4 Pd(dppfiCI;-CH.Cl,, KOAC o\ NH
- DMSO, 120 °C R
B 2. R¥'X, 1M K,CO, DMSO, 120'C R
CN1 CN2

A un tubo de presion Ace se afiadié CN1 (R*=fenilo; R'=Me; 100 mg,
0.290 mmol}, bis(pinacolato)diboro (81.0 mg, 0.319 mmol), KOAc (85.0 mg, 0.87
mmol), PdCla{dppf)2-CH2Cla (24 mg, 0.029 mmol) y DMSO anhidro (1.0 ml). La
reacciébn luego se calentdé a 120°C (temperatura del bafo de aceite) con
agitaciéon durante 2 horas 15 min. Luego de enfriar hasta alcanzar temperatura
ambiente, se agregd a la reaccién 3,5-dibromo piridina (206 mg, 0.87 mmol),
DMSO anhidro (1.0 mi) y K2COs 1M ac. (1.45 mil, 1.45 mmol). La reaccién se
calentd luego a 120°C con agitacién durante 45 min. Luego de enfriar hasta
alcanzar temperatura ambiente, la reaccién fue vertida en agua fria. La capa
acuosa se extrajo por DCM (3x50 ml) y la capa orgénica combinada se sect
sobre Na;SO,. El residuo concentrado se purificé en primer lugar por TLC
preparativa (7M NHyMeOH:DCM=1:10) y luego HPLC preparativa (fase reversa,
columna C-18, 0.1% HCOOH/CH3CN: 0.1% HCOOH/H:O =10%-100%) para dar
el producto deseado CN2 (sal de dcido formico; R*=fenilo; R'=Me; R*'=3'-(5-
bromopiridilo; 53.5 mg, 40%) en forma de sdlido de color blanco. MW
observado (M+H) 421.1. (400 MHz, CD,OD): 5 = 8.83-8.50 (m, br. 2H), 8.21 (s,
1H), 7.65 (m, 2H), 7.50 (m, 2H), 7.37 (m, 5H), 3.22 (s, 3H).
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Método CO
R2 R2
*N 21 *N
1 R“'SnBujy I 1
HN'LN"Rll PS-PhyP-Pd HM’I\N'R
R PhCFy R
Br../~— n© microondas R — n O
N\ / \ 4
co1 co2

Se cargd un tubo de microondas con CO1 (R' = Me, R?= H; R®= ciclopropilo, n
= 0) (30 mg, 0.087 mmol), PS-PhsP-Pd (49 mg, 0.12 mmol), y R*SnBu, (R* = 2-
pirazinilo) (43 mg, 0.12 mmol) como una solucién en 1 ml de PhCF;3. Se sellé el tubo,
se evacud y se volvié a llenar con Nz (5X). La mezcla se expuso luego a irmadiacion
de microondas (110°C, 30 min). La mezcla resultante se filtrd con copiosos lavados
de MeOH. La concentracién del filtrado proporcioné un producto crudo que se
someti6 a RP-HPLC para dar CO2 (R' = Me, R = H; R* = ¢-Pr, n = 0, R¥ = 2-
pirazinilo) en forma de sal formiato (12 mg, 0.063 mmol, 35%). LCMS Rt = 3.58 min,
m/e = 308.2 (M+H).

Método CP
cu
' 0 }« NE, 0 )l
< r° (Ghcoon ‘vﬁr "
1._ —-—""0
- nee )F?: il PhA;.N‘H CHAH Ph mz‘:
I=r)—m-l + whuane
CP2 CP1 CP3 CP4 CP5

Método CP; Etapa 1. 1,4,2-Diazafosfolidin-5-ona, 2-metoxi-1-metil-3,3-difenll-2-
éxido (CP3)

Usando métodos similares a los descriptos por I. V. Konovalova et al. (Zhumal
Obshchei Khimii, 50(7), 1653-1854), se afade 1.0 equivalente de dimetil éster del
acido fosforisocianatidoso (CP2), a una solucién de benzofenona imina (CP1) en
tolueno y la mezcla se calienta a reflujo durante 4 h, La eliminacion del solvente y la
purificacidén por cromatografia evaporativa proporciona el compuesto del titulo (CP3).

Método CP, Etapa 2: 1,4,2-Diazafosfolidin-5-iona, 2-metoxI-1-metil-3,3-difenll-2-
6xido (CP4)
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A una solucion de CP3 en tolueno (o xileno) se afiade reactivo de Lawesson
(1.2 equivalentes), y la mezcla se agita a reflujo durante 2 h. La mezcla se enfrfa y
se vierte sobre agua frla. La fase orgdnica se secd (MgSQ,) y se filtrd, y se eliming
el solvente. El producto crudo se purificé6 por cromatografla evaporativa para
proporcionar el compuesto del titulo (CP4).

Método P1, Etapa 3: 1,4,2-Diazafosfolidin-5-imina, 2-metoxI-1-metli-3,3-difenll-2-
6xido (CP5)

Usando una via similar a la descripta en el Método A, etapa 3, se usa CP4
para preparar el compuesto del titulo (CPS).

Como variante del Método CP, se trata benzofenona imina (CP1) con 1.0
equivalente de dimetil éster de acido fosforisocianatidoso [(CH30)P-N=C=8], lo cual
proporciona directamente CP4, que se convierte a CP5 tal como se describe en el
Método CP, Etapa 3.

Método CQ
Hy CH;
Q I NH, Q. I}
(l-cI)Ph><CH: Cliy-N=C=5 L a2 oon w)P/ "
HN” TPO(OCHy), CHCL HyCo” X, CH;OH Hy o
weh CH:\" u-chp CH, H
cQ1 cQ2 cQqs

Método CQ, Etapa 1: 1,4,2-Diazafosfolldin-5-tiona, 2-metoxl|-1-metil-3-metll-3-{4-
cloro)fenli-2-6xido (CQ2)

Usando un método similar al descripto por R. Merten et al. [[Chem. Ber., 102,
2143 (1969)], se afade metilisotiocianato {1.2 equivalentes) a una solucién de dimetil
[1-amino-1-(4-cloro)fenil]etilfosfonato (CQ1) en cloroformo y la mezcla se calienta
gradualimente a reflujo. Luego de 2 h a reflujo, la mezcla se enfria y el solvente se
elimina por evaporacién. La purificacién del producto crudo por cromatografia
evaporativa proporciona el compuesto del titulo.

Método CQ, Etapa 2: 1,4,2-Diazafosfolldin-5-imina, 2-metox|-1-metil-3-metil-3-{4-
cloro)fenil-2-6xido (CQ3)

Usando una via similar a la descripta en el Método A, etapa 3, se usa CQ2
para preparar el compuesto del titulo.
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Método CR

[4-BrJPh cD % )l )l H
D T e
(4-Br)Ph (4-Br)Ph - Br)Fh

CR1 CR2 CR3 CR4
Método CR, Etapa 1: 1,4,2-Diazafosfolidin-5-ona, 2-metoxi-1-metil-3-metil-3-{4-
bromo)fenli-2-6xido (CR2)

Usando una forma similar a la descripta por R. Merten et al. [(Chem. Ber., 102,
2143 (1969)), se afiade metilisocianato (1.2 equivalentes) a una solucién de dimetil
[1-amino-1-{4-bromo)fenil]etilfosfonato (CR1) en cloroformo y la mezcia se calienta
gradualmente a refiujo. Luego de 2 h a reflujo, la mezcla se enfria y el solvente se
elimina por evaporacién. La purificacién del producto crudo por cromatografla

evaporativa proporciona el compuesto del titulo (CR2).

Método CR, Etapa 2: 1,4,2-Dlazafosfolidin-5-tlona, 2-metoxi-1-metil-3-metil-3-{4-
bromo)fenll-2-6xido (CR3)

A una solucién de CR2 en tolueno o xileno se afiade reactivo de Lawesson
(1.2 equivalentes), y la mezcla se agita a reflujo durante 2 h. La mezcla se enfrla y
se vierte en agua frla. La fase organica se secoé (MgSO,) y se filtr6, y se eliminé el
solvente. El producto crudo se purifica por cromatograffa evaporativa para
proporcionar el compuesto del titulo.

Método CR, Etapa 3: 1,4,2-Diazafosfolldin-5-imina, 2-metoxI-1-metil-3-metll-3{4-
bromo)fenil-2-6xido (CR4)

Usando una via similar a la descripta en el Método A, etapa 3, se usa CR3
para preparar el compuesto del titulo.

Método CS

I“ IS G "»—""
CH,CH 1 con CH;OH m: /
cs2 cSs3 Cs4
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Método CS, Etapa 1: 1,4,2-Diazafosfolidin-5-tiona, 2-metoxi-4-{4-
metoxl)fenilmetil)-1-metil-3-fenilmetil-2-6xido (CS2)

Usando una forma similar a la descripta por R. Merten et al. [[Chem. Ber., 102,
2143 (1969)), metilisotiocianato (1.2 equivalentes) se afiade a una solucién de dimetil
[1-(4-metoxi)feniimetilamino-2-(4-bromo)fenil]etilfosfonato (CS1) en cloroformo y la
mezcla se calienta graduaimente a reflujo. Luego de 2 h a refiujo, la mezcla se enfria
y el solvente se elimina por evaporacion. La purificacién del producto crudo por
cromatografia evaporativa proporciona el compuesto del titulo.

Método CS, Etapa 2: 1,4,2-Diazafosfolidin-5-imina, 2-metoxi-4-(4-
metoxi)fenilmetil)-1-metll-3-fenlimetil-2-6xido (CS3)

Usando una via similar a la descripta en Método A, etapa 3, se usa C82 para
preparar el compuesto del tftulo.

Método CS, Etapa 3. 1,4,2-Diazafosfolidin-5-imina, 2-metoxI-1-metil-3-fenlimetli-
2-6xido (CS4).

Una solucién de CS3 en metanol se hidrogend a 1 atm en presencia de §
mol% Pd/C, tras lo cual se obtuvo el compuesto del titulo luego de filtracién y
purificacion por cromatografia evaporativa.

Método CT
Br Br
i
NaliCOy ELNH, ‘o’ NH, o~ \F
o CH;Ch DIEA \ tBaOOH
HaN g'o\ SCCh scN T,o\ Cll;Q CH;0H
CT1 CT2

Método CT, Etapa 1: Dimetil-[(4-bromofenil)-1-isotloclanato]etilfosfonato
A una mezcla de CT1 en DCM y bicarbonato de sodic acuoso 0.1 N (1.0
equivalente) se afiade tiofosgeno (1.5 equivalentes), y la mezcla se agita durante 4 h
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a temperatura ambiente. Se afiadi6 agua, y se seco la fase organica (MgSQ,), se
filtré y se concentrd para dar el producto CT2 que se usé sin purificacién.

Método CT, Etapa 2: 1,4,2-Diazafosfolidin-5-tiona, 2-metoxi-1-etll-3-(4-
bromo)fenil-2-6xido (CT3)

A una solucidén de CT2 en acetonitrilo se afiade etilamina (2 equivalentes) y
diisopropiletilamina (2 equivalentes) y la solucién se lleva lentamente a reflujo durante
2 h. Luego de eliminar el solvente, el producto se purifica por cromatografia
evaporativa para dar el producto del titulo.

Método CT Etapa 3: 1,4,2-Diazafosfolidin-5-imina, 2-metox|-1-etll-3-{4-
bromo)fenil-2-6xido (CT4)

Usando una via similar a la descripta en Método A, etapa 3, se usa CT3 para
preparar el compuesto del titulo.

Método CU
Ph_ H cunes o § g NH o 1
CHyNC§ N 3 N._NH
HN X CHCly P~ BuOOH PN
PO(OCH;): H;CO' CH,0H H;GO'
P Nw 7 Ph)\’""H
cu1 cu2 Ccul

Método CU, Etapa 1: 1,5,2-Dlazafosforin-8(1H)-tlona, 1-metll-2-metoxi-3-fenil-2-
oxido (CU2)

Usando una forma similar a la descripta por R. Merten et al. [[Chem. Ber., 102,
2143 (1969)), metilisotiocianato (1.2 equivalentes) se afiade a una solucidn de dimetil
(2-amino-1-fenil)etilfosfonato (CU1) en cloroformo y la mezcla se calienta
graduaimente a reflujo. Luego de 2 h a reflujo, la mezcla se enfria y se elimina el
solvente por evaporacion. La purificacion del producto crudo por cromatografia
evaporativa proporciona el compuesto del titulo.

Método CU, Etapa 2: 1,5,2-Diazafosforin-6(1H)-Imina, 1-metil-2-metoxI-3-fenll-2-
6xido (CU3)

Usando una via similar a la descripta en Método A, etapa 3, CU2 se usa para
preparar el compuesto del titulo.
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Método CV
J _Scch, _ pn [ N ‘I” Nil,
o ﬁnco, acN )'\ z:{ﬂ :nuoon Q,P N NH
C( 4CN; 70°C h)\_,u con o7 "
cv1 cva cv3 CV4

Método CV, Etapa 1: Dimetil (2-isotloclanato-1-fenll)etiifosfonato (CV2)

A una mezcla de CV1 en cloruro de metileno y bicarbonato de sodio acuoso
0.1 N (1.0 equivalente) se anade tiofosgeno (1.5 equivalentes), y la mezcla se agita
durante 4 h a temperatura ambiente. Se afadié agua, y la fase orgdnica se secd
(MgSO0.,), se filtrd y se concantré para dar el producto que se usé sin purificacion.

Método CV, Etapa 2: 1,5,2-Dliazafosforin-8(1H)-tiona, 1-ciclopropli-2-metox|-3-
fenil-2-6xido (CV3)

A una solucibn de CV2 en acetonitriio se afade ciclopropilamina (2
equivalentes) y diisopropiletilamina (2 equivalentes) y la solucion se calienta a reflujo
durante 2 h. Luego de eliminar el solvente, el producto se purifica por cromatografia
evaporativa para dar el producto del titulo.

Método CV Etapa 3: 1,4,2-Diazafosfolidin-5-imina, 2-metoxi-1-ciclopropll-3-{4-
bromo)fenil-2-6xido (CV4)

Usando una via similar a la descripta en Método A, etapa 3, se usa CV3 para
preparar el compuesto del titulo.

Método CW
| |
'" NBoc 1) pit B{OH}y, N NH
loeHH u cH,-,o’ "H Fibre Cat,X;CO CHy0’ E
.OGH; DME10 °C, R "
HaN E°°" DIEA, 18 minpW
2) 30% TFA/DCM

cw1 cwa
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Método CW; Etapa 1: Boc-1,5,2-dlazafosforin-5-imina, 2-metoxI|-1-metil-4-(3-
arlifenil)-2-6xidos (CW2)

La reacci6n de ter-butil metilcarbamotioilcarbamato con CW1 (R® = Me)
usando EDC! y DIEA en DMF proporciona CW2 (R® = Me) luego de la purificacién.

Método CW,; Etapa 2: 1,5,2-Diazafosforin-5-imina, 2-metox|-1-metil-4-{3-{m-
clianofenlifenll)-2-6xidos (CW3)

Siguiendo el procedimiento de Sauer, D. R. of &/, Org. Leit., 2004, 6, 2793-
2796, la reaccion de Suzuki de CW2 (R® = Me) con 4cidos aril béricos usando
catalizadores Pd soportados en polimero tales como Fibre Ca o PS-PPh3-Pd bajo
condiciones de calentamiento por microondas proporciona CW3 (R® = Me y R = m-
CN-Ph) de la invencion luego de la posterior desproteccion de Boc.

Método CX

NBoc N NBoc
1: RuCly, Nai0, \II:-I 1. clciizacion T
K CH,Cl,MaCRAH,0 ‘:I%(n" 2 TRAIDGN TY:F

CX1 CX2 CX3

Método CX, Etapa 1, 4cldo (S)-2-{ter-Butoxicarbonll)-1,4-dimetll-6-0x0-
hexahidropirimidina-4-carboxilico

A una solucion de  (S)ter-buti  4-(furan-2-il)-1,4-dimetil-6-oxo-
tetrahidropirimidin-2(1H)-ilidenocarbamato €X1 (R® = Me) (1.12 g, 3.64 mmol,
preparada usando el Método CF) en DCM (7 ml) se afiadié MeCN (7 ml) y H20 (10.5
ml), seguido de RuCls*HzO (7.6 mg, 0.036 mmol, 1 mol%), y NalO4 (11.6 g, 54.2
mmol, 15 eq). La mezcla se agité a temperatura ambiente durante 2 h. La mezcia se
diluyé con DCM (100 ml) y la capa orgédnica se separd, se secd (Na,SO,), y se
concentrdé para dar 0.90 g (86%) de dcido (S)-2-(ter-butoxicarbonil)-1,4-dimetil-6-oxo-
hexahidropirimidina-4-carboxillco CX2 (R® = Me) en forma de sélido de color marrén.
'H NMR (CD3;OD): 5 3.17 (s, 3H), 3.02 (m, 2H), 1.83 (s, 8H), 1.57 (s, 3H).
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Método CX, Etapa 2, (6S)-2-imino-3,8-dimetil-6-(3-{3-(trifluorometli)fenil)-1,2,4-
oxadiazol-5-il)-tetrahldropirimidin-4(1H)-ona (CX3)

A una solucion de 4&cido (S)-2-(ter-butoxicarbonil)-1,4-dimetil-6-oxo-
hexahidropirimidina-4-carboxflico (CX2, R® = Me, 0.035 g, 0.12 mmol) en DMF (0.24
ml) se afadié TBTU (0.040 mg, 0.12 mmol, 1 eq), HOBt (0.0035 mg, 0.024 mmol, 0.2
eq), y DIEA (0.107 ml, 0.60 mmol, 5 eq). La mezcla se agitd a temperatura ambiente
durante 10 min y luego se afiadié N'-hidroxi-3-(trifluorometil)benzamidina (0.028 mg,
0.13 mmol, 1.1 eq). Luego de agitacién durante ofras 2 h, la mezcla de reaccion se
diluyé con EtOAc (20 ml), se lavé con H20 (10 ml) y saimuera saturada (10 ml), y se
concentrd al vaclo. El residuo crudo se disolvié en THF (0.4 ml) y luego se ahadid
TBAF (1M en THF, 0.099 ml, 0.9 eq). La mezcla se agitd a temperatura ambiente
durante 2 h. Se aftadié EtOAc (20 ml) to la mezcla de reaccién, que se lavé con H2.0
(10 ml) y salmuera saturada (10 ml), y se concentrd al vaclo. El residuo se traté con
30% TFA/DCM (1 ml) a temperatura ambiente durante 1. La mezcla de reaccion se
concentrd al vaclo y el producto crudo se purificé en HPLC (B) de fase reversa para
dar 0.015 g (26%) de (6S)-2-imino-3,6-dimetil-6-(3-(3-(trifluorometil)fenil)-1,2,4-
oxadiazol-5-il)-tetrahidropirimidin-4(1H)-ona (CX3;: R®* = Me, R’ = 3(3
(trifluorometil)fenil)-1,2,4-oxadiazol-5-)) en forma de sélido de color blanco. TH NMR
(CD,0OD): 5 8.40 (m, 2H), 8.04 (d, 1H, J = 8.9 Hz), 7.90 (t, 1H, J = 8.1 Hz), 3.81 (m,
2H), 3.39 (s, 3H), 1.82 (s, 3H). MS (ESI): MH" = 354.2, HPLC (A) Rt = 6.234 min.

Método CY

N NBoc N NBoc
1. TMSCHN,, MtOHMIuonoP TH
%{ 2. NHz2NH;z, EtOH O;I%:

CX2 cY1

(S)-2-(ter-Butoxicarbonll)-1,4-dimetil-6-oxo-hexahidropirimidina-4-
carbohidrazida

A una solucibn de &cido (S)-2-(ter-butoxicarbonil)-1,4-dimetil-6-oxo-
hexahidropirimidina-4-carboxllico CX2 (R® = Me) (0.357 g, 1.25 mmol) en 1:5
MeOH#tolueno (3 ml) se afiadi®¢ TMSCHN; (2M en hexano, 1.9 ml, 3.8 mmol, 3 eq).
La mezcla se agité a temperatura ambiente durante 2 h. La mezcla se concentré al

fb%
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vaclo para dar 0.37 g (100%) de (S)-metil 2-(ter-butoxicarbonil)-1,4-dimetil-6-oxo-
hexahidropirimidina-4-carboxilato en forma de solido de color mamdn. 'H NMR
(CDCly): 5 8.80 (s, 1H), 3.70 (s, 3H), 3.14 (s, 1H), 2.79 (s, 2H), 1.53 (s, 8H), 1.50 (s,
3H).

A una solucibn de (S)-meti 2-(ter-butoxicarbonil)-1,4-dimetil-6-oxo-
hexahidropirimidina-4-carboxilato (0.074 g, 0.25 mmol) en EtOH (0.5 ml) se afladi¢
NHzNH2 (0.023 mi, 0.75 mmol, 3 eq) y la mezcla se agité a temperatura ambiente
durante 4 h. La mezcla se concentré al vacio para dar 0.074 g (100%) de (S)-2-(ter-
butoxicarbonil)-1,4-dimetil-6-oxo-hexahidropirimidina-4-carbohidrazida (CY1, R°=Me)
en forma de sdlido de color amarillo. '"H NMR (CDCls) 5 8.95 (s, 1H), 3.11 (s, 3H),
2.28 {m, 2H), 1.50 (s, SH), 1.47 (s, 3H).

Método C2

‘tim"“‘ P)Lc o Tlf

T 2. TsCl, EtsN, DMAP, DCM g RS
- 3. TFAIDCM N
cY1 cz1

34{5-(S)-2-Imino-1,4-dimetil-6-oxo-hexahldropirimidin-4-1)-1,3,4-oxadlazol-2-
il)benzonitrilo

A una solucién de (S)-2-(ter-butoxicarbonil)-1,4-dimetil-6-oxo-
hexahidropirimidina-4-carbohidrazida (CY1; R® = Me, 0.037 g, 0.12 mmol) en DCM
(0.3 ml) a 0 °C se anadid EtaN (0.035 ml, 0.24 mmol, 2 eq) seguido de cloruro de 3-
cianobenzoilo (0.027 g, 0.16 mmol, 1.3 eq). La mezcla se agitd a temperatura
ambiente durante 6 h. La mezcla se diluyé con DCM (20 ml), se lavé con H20 (10 ml)
y salmuera saturada (10 ml), y se concentré al vaclo. El residuo se tratd luego con
TsCI (0.035 g, 0.18 mmol, 1.5 eq), EtzN (0.046 ml, 0.31 mmol, 2.6 eq), y DMAP
(0.002 g, 0.016 mmol, 0.13 eq) en DCM (0.25 ml) a temperatura ambiente durante 16
h. La mezcla se diluyd con DCM (20 ml), se lavé con H:O (10 ml) y saimuera
saturada (10 ml), y se concentré al vacio. El residuc se traté con 30% TFA/DCM (1
mi) a temperatura ambiente durante 1 h. La mezcla se concentrd al vacio y el residuo
se purificé en HPLC de fase reversa (B) para dar 0.008 g (12%) de 3-(5-((S)-2-imino-
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1,4-dimetil-6-oxo-hexahidropirimidin-4-il}-1,3,4-oxadiazol-2-il)benzonitrilo en forma de
sélido de color blanco (CZ1: R® = Me) .'HNMR (CD;OD, 300 MHz): § 8.48 (m, 2H),
8.12 (d, 1H), 7.92 (t, 1H), 3.75 (m, 2H), 3.36 (s, 3H), 1.82 (s, 3H). MS (ESI): MH" =
311.2, HPLC (A) Rt = 4.175 min.

Método DA
1.

QT.';Y p . i‘f

i NH
R - 2. TeCl, Et;N, DMAP, DCM HN_(? 1" R*
NHNH 3. TFAIDCM N
cY1 DA1

(S)-8-(5{(3-Clorofenllamino)-1,3,4-oxadlazol-2-il}-2-imino-3,6-dimetll-
tetrahidropirimidin-4{1H)-ona

A una solucién de (S)-2-(ter-butoxicarbonil)-1,4-dimetil-6-oxo-
hexahidropirimidina-4-carbohidrazida (CY1, R® = Me, 0.030 g, 0.10 mmol) en DCM
(0.25 ml) se afiadié 3-clorofenilisocianato (0.015 mil, 0.20 mmol, 2 eq). La mezcla se
agité a temperatura ambiente durante 3 h y los volatiles se eliminaron al vaclo. El
residuo se traté con TsCl (0.020 g, 0.10 mmol, 1 eq), EtaN {0.083 ml, 0.60 mmol, 6
eq), y DMAP (0.002 g, 0.016 mmol, 0.16 eq) en DCM (0.25 ml) a temperatura
ambiente durante 16 h. La mezcla se diluy$ con DCM (20 ml), se lavd con H20 (10
mi) y salmuera saturada (10 ml), y se conceniré al vaclo. El residuo se traté con 30%
TFA/DCM (1 ml) a temperatura ambiente durante 1 h. La mezcla se concentrd al
vaclo y el residuo se purificé en HPLC de fase reversa (B) para dar 0.006 g (10%) de
(8)-6-(5-(3-clorofenitamino)-1,3,4-oxadiazol-2-il)-2-imino-3,6-dimetil-
tetrahidropirimidin-4(1H)-ona (DA1; R® = Me). "THNMR (CDsOD, 300 MHz): 5 7.78 (t,
1H), 7.47 (m, 2H), 7.17 (dt, 1H), 3.53 (m, 2H), 3.36 (s, 3H), 1.78 (s, 3H). MS (ESI):
MH* = 335.3, HPLC (A) Rt = 5.710 min.
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Método DB
.-

Br y , USN-C-N-TMS,TICl; |, R'NHOHMaDEt
\OAR —— \OAR' —

o M 24
N R<'B{OH),
d —‘l-l catalizador Pd
R*

"

KzCO5/EI0H L0 M

"‘d‘ 190°C, microondss Rﬂ'&
DE3

Método DB, Etapa 1; (1{3-Bromofenll)etilideno)cianamida (DB1, R'= Me)

Siguiendo el procedimiento de Cuccia, S.J.; Fleming, L.B.; France, D.J. Synth.
Comm. 2002, 32 (19), 3011-3018: 3-Bromoacetofenona (2.0 g, 10 mmol, 1 eq), se
disolvié en 20 ml DCM. Una solucién 1.0 N de tetracloruro de titanio en DCM (20 m,
20 mmol, 2 eq) se afnadié por goteo durante 15 min y la mezcla resultante se agit6 a
25 °C durante 1 h. Se afadié bis-trimetilsilicarbodiimida (5.0 mi, 22 mmol, 2.2 eq) en
5 ml de DCM durante 15 min y la reaccién se agitdé durante 16 h bajo argén. La
reaccion se vertid sobre 200 ml de una mezcla de agua/hielo y se extrajo con 3 x 200
ml de DCM. La fase orgdnica combinada se secd sobre MgSO,, se filtrd, y se
concentrd para dar 2.3 g (100%) de (1-(3-bromofenil)etilideno)cianamida (DB1, R'=
Me) en forma de sdlido de color blanco: 'H NMR (CDCls) 5 8.16 (t, J = 1.8 Hz, 1H),
7.94 (dd, J=1.7, 1.1 Hz, 1H), 7.76 (dd, J = 1.7, 1.1 Hz, 1H), 7.38 {t, J = 8.0 Hz, 1H),
2.82 (s, 3H).

Método DB, Etapa 2; 5-(3-Bromofenil)-2,5-dimetil-1,2,4-oxadlazolidIn-3-imina
(DB2, R* = Me)

A una solucién de sal HCI metilhidroxilamina (0.19 g, 2.2 mmol, 1 eq) en etanol
(25 ml) a 25°C se afadié una solucién al 21% de NaOEt en etanol (0.75 ml, 2.0
mmol, 0.9 eq) seguido de (1-(3-bromofenil) etilideno) cianamida (0.50 g, 2.2 mmol, 1
eq). Luego de agitacién a 25 °C durante 10 min, el solvente se eliminé al vacio. El
residuo se redisolvié en CHzClz (25 ml), la mezcla se filtrd, y el solvente se eliminé al
vaclo para dar 0.5 g (83%) de 5-(3-bromofenil)-2,5-dimetil-1,2,4-oxadiazolidin-3-imina
(DB2, R' = Me, R* = Me) en forma de aceite incoloro: '"H NMR (CDCl3) § 7.63 (t, J =
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1.8 Hz, 1H), 7.52 (dd, J = 2.0, 1.1 Hz, 1H), 7.38 (dd, J = 2.0, 1.1 Hz, 1H), 7.209 (t, J =
7.9 Hz, 1H), 3.28 (s, 3H), 1.88 (s, 3H). MS (ESI) m/e 270.0, 272.0 (M+H)".

Método DB, Etapa 3; 5-(3-(3-Clorofenil)fenil)-2,5-dIlmetil-1,2,4-oxadiazolldIn-3-
Imina

A una solucién de 5-(3-bromofenil)-2,5-dimetil-1,2,4-oxadiazolidin-3-imina (25
mg, 0.093 mmol) y écido 3-clorofenil bérico (17 mg, 0.11 mmol) en etanol (1 ml) se
anadio una solucién acuosa 1 M de KzCO;3 (0.22 ml, 0.22 mmol) y PS-PPhs-Pd (46
mg, 0.0046 mmol). La muestra se calentd en un optimizador a microondas Emrys a
110°C durante 10 min. La resina se filtrd y se enjuagé altemativamente tres veces
con CHzCl; (5 ml) y CH3OH (5 ml). Los filtrados combinados fueron concentrados y
el residuo se purificé por HPLC prep de fase reversa para dar 12.3 mg (44%) de 5-(3-
(3'-clorofenil)-fenil)-2,5-dimetil-1,2,4-oxadiazolidin-3-imina {(DB3, R' = Me, R* = Me,
R?' = 3-clorofenilo) en forma de aceite incoloro: 'H NMR (CDCls) 5 7.69 (s, 1H), 7.58
(m, 2H), 7.49 (m, 3H), 7.37 (m, 2H), 3.29 (s, 3H), 1.94 (s, 3H). MS (ESI) m/e 302.0,
304.0 (M'H)".

Usando un procedimiento similar, también fueron preparados los siguientes
compuestos.

5-(3-{3-Metoxifenil)fenil)-2,5-dimetil-1,2,4-oxadlazolldin-3-imina
OCH;, \

'H NMR (CDChy) 5 7.72 (s, 1H), 7.62 (dt, 1H), 7.49 (m, 2H), 7.38 (t, J = 8.2Hz, 1H),
7.20 (m, 1H), 7.14 (t, 1H), 6.93 (m, 1H), 3.88 (s, 3H), 3.27 (s, 3H), 1.95 (s, 3H). MS
m/e 288.1 (M"H)

5-(3-(2,5-Dimetoxifenil)fenil)-2,5-dimetlil-1,2,4-oxadiazolidin-3-imina
v _NH

OCH; N~¢
H3CO O O
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H NMR (CDCl3) § 7.67 (8, 1H), 7.57 (m, 1H), 7.45 (m, 2H), 6.82 (m, 3H), 3.82 (s, 3H),
3.77 (8, 3H), 3.27 (s, 3H), 1.95 (8, 3H). MS m/e 328.1 (M'H)

§(3-{3-Fluorofenil)fenil)-2,5-dimetil-1,2,4-oxadiazolidin-3-imina

'H NMR (CDCly) 5 7.71 (s, 1H), 7.60 (m, 1H), 7.50 (m, 2H), 7.41 (m, 2H), 7.31 (m,
1H), 7.08 (m, 1H), 3.29 (s, 3H), 1.94 (s, 3H). MS m/e 286.0 (M'H)

543-(3-Trifluorometoxifenli)fenll)-2,5-dimetll-1,2,4-0xadlazolidin-3-imina

\ NH

ool
1H NMR (CDCl3) 8 7.70 (s, 1H), 7.58 (m, 1H), 7.55 (m, 1H), 7.50 (m, 2H), 7.46-7.48
(m, 2H), 7.26 (m, 1H), 3.29 (s, 3H), 1.95 (s, 3H). MS m/e 352.1 (M‘H)

of-

54{3-{3-Piridil)fenlil)-2,5-dimetil-1,2,4-oxadiazolidin-3-imina
N \__NH
| NH

/A

'H NMR (CDsOD) 5 8.17 (s, 1H), 8.84 (m, 2H), 8.08 (m, 1H), 7.99 (s, 1H), 7.88 (m,
1H), 7.72 (m, 2H), 3.37 (s, 3H), 2.00 (s, 3H). MS mve 269.1 (M*H)

5-(3-(3,5-Diclorofenil)fenil)-2,5-dimetil-1,2,4-oxadlazolidIn-3-imina
Cl \

P
CI O

'H NMR (CDCly) § 7.66 (s, 1H), 7.54 (m, 1H), 7.52 (m, 2H), 7.47 (m, 2H), 7.38 (m,
1H), 3.30 (s, 3H), 1.94 (s, 3H). MS m/e 336.1 (M'H)
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5-{3<(2-Clorofenil)fenil)-2,5-dimetll-1,2,4-0xadiazolldin-3-imina

"H NMR (CDCly) § 7.59 (m, 1H), 7.50 (m, 4H), 7.34 (m, 3H), 3.28 (s, 3H), 1.95 (s, 3H).
MS m/e 302.1 (M'H)

5-{3-(3-Cloro-4-fluorofenil)fenil)-2,5-dimetll-1,2,4-oxadiazolidin-3-imina

'H NMR (CDCl) 5 7.65 (m, 2H), 7.48-7.54 (m, 4H), 7.22 (m, 1H), 3.30 (s, 3H), 1.84 (s,
3H). MS m/e 320.1 (M*H)

Método DC
(NHJ.L0,
Kegron ar\[?% A g w
1. socw,m
2. M.ﬂdo;
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Método DC, Etapa 1, 5-(3-Bromofenil)-5-metilimidazolidina-2,4-diona

Una mezcla de 3-bromoacetofenona (10 g, 50 mmol), KCN (8.16 g, 130 mmol,
2.5 eq) y (NH4)2CO3 (21.7 g, 225 mmol, 4.5 eq) en EtOH/H;O (1:1, 110 ml) se calentd
a 60°C durante 16 h. La mezcla de reaccién se enfri6 hasta alcanzar 0 °C. El
precipitado resultante se filtr6, se lavé con agua, hexano, y luego se secd para dar
12.6 g (93%) de 5-(3-bromofenil}-5-metilimidazolidina-2,4-diona en forma de sélido
blancuzco (DC1; R® = Me). 'H NMR (CDyOD) 5 7.64 (s, 1H), 7.45 (t, J = 9.7 Hz, 2H),
7.26 (t, J = 7.6 Hz, 1H), 1.68 (s, 3H).

Método DC, Paso 2, Acldo 2-amino-2{3-bromofenli)propanoico

Se disolvid 5-(3-bromofenil)-5-metillimidazolidin-2,4-diona (DC1; R® = Me) (1.5
g. 5.6 mmol) en 15 mL de 1N KOH, se calent6 a 185 °C en un reactor de microonda
(Emrys Optimizer) durante 2 h. A continuacién, la mezcla se acidificd
cuidadosamente usando HCI concentrado hasta pH ~2. La mezcla se extrajo una vez
con EtzO (20 mL). La capa acuosa se concentrd in vacuo para dar 1.6 g (100%) de
dcido 2-amino-2-(3-bromofenil)-2-propanoico (DC2; R® = Me) como un sélido
blancuzco. *H RMN (CDs0OD) § 7.75 (t, J = 2.0, 1H), 7.66 (m, 1H), 7.56 (m, 1H), 7.45
(t, J =8.1 Hz, 1H), 1.99 (s, 3H).

Método DC, Paso 3, &cido 2-(3-bromofenll)-2-{ter-butoxicarbonlil)propanoico

A una solucion del acido 2-amino-2-(3-bromofenil)-propanoico (DC2; R?= Me)
(10.5 g, 43 mmol) en 1N KOH (105 mL) y dioxano (70 mL) a 0°C se agregé (Boc).O
(20.6 g, 95 mmol, 2.2 eq). La mezcla se agité a8 TA durante 16 h. La mezcla de
reaccion se concentré a 100 mL. Se agregé EtOAc (100 mL) y la mezcla se enfrid a 0
°C. Luego de acidificar con 2N KHSOy4 a pH 2 — 3, la capa acuosa se exirajo con
EtOAc (3 x 50 mL). La capa de EtOAc combinada se lavd con H20 (2 x 50 mL), se
secd (NazSO,), y concentré para dar 11.7 g (78%) de éacido 2-(3-bromofenil)-2-(fer-
butoxicarbonil) propanoico como un sélide blanco. '"H RMN (CDCla) § 7.61 (s, 1H),
7.41 (m, 2H), 7.24 (m, 1H), 1.98 (s, 3H), 1.44 (s, 9H).

A una solucién del &cido 2-(3-bromofenil)-2-(ter-butoxicarbonil) propanoico
(11.3 g, 32.8 mmol) en MeOH (35 mL) se agregé tolueno (175 mL) seguido de
TMSCHN; (2M en hexano, 44 mL, 88 mmol, 3 eq). La mezcla se agitd a TA durante
16 h. Los solventes se evaporaron y el residuo se cromatografié sobre sllice
mediante elucién con EtOAc/hexanos para dar 11.8 g (100%) de metil 2-(3-
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bromofenil)-2-(ter-butoxicarbonil)propanocato como un aceite amarillo. 'H RMN
(CDCly) 5 7.59 (t, J = 1.8 Hz, 1H), 7.38-7.44 (m, 2H), 7.21 (t, J = 8.0 Hz, 1H), 5.92 (s,
1H), 3.70 (s, 3H), 1.97 (s, 3H), 1.36 (br s, 8H).

A una solucién de metil 2-(3-bromofenil)-2-(ter-butoxicarbonil) propanoato
(11.8 g, 33 mmol) en THF (150 mL) a -78 °C se agregd polvo de LAH (3.1 g, 82.0
mmol, 2.5 eq). La mezcla se agité a -78 °C y se dej6 calentar a TA durante 16 h. La
mezcla se enfrié a 0°C y la reaccion se templé mediante Ia adicién lenta de 3 mL de
H20. La mezcla se diluyd con DCM (500 mL) seguido de 1a adicion de 1N NaOH (6
mL) y H20 (9 mL). Luego de agitar a 0°C durante 30 min, la mezcla se filtrd y el
fiitrado se concentré para dar 10 g (85%) de {erbutil 2-(3-bromofenil)-1-
hidroxipropan-2-ilcarbamato (DC3; R® = Me) como un aceite incoloro. 'H RMN
(CDCly) 5 7.49 (t, J = 1.8 Hz, 1H), 7.35-7.39 (m, 1H), 7.27-7.30 (m, 1H), 7.21 {t, J =
7.8 Hz, 1H), 3.72 (m, 2H), 1.57 (s, 3H), 1.41 (br s, 9H).

Método DC, Paso 4; 3-{ter-Butoxicarbonll)-4-(3-bromofenll)-4-metil-[1,2,3]-
oxatlazolldin-2,2-d1éxido

A una solucién de SOCl; (5.7 mL, 2.5 eq) en CH3;CN seco (37 mL) bajo argédn
enfriada a -40°C se agregd ter-butil 2-(3-bromofenil)-1-hidroxipropan-2-ilcarbamato
(DC3; R* = Me) (10.3 g, 31 mmol) en CH;CN seco (27 mL) se agregé gota a gota,
seguido de la adicién de piridina seca (12.4 mL, 160 mmol, 5 eq). La mezcla se dejo
entonces calentar a TA durante una hora. La mezcla se concentrd hasta
aproximadamente 30 mL. Se agregé EtOAc (30 mL) y el precipitado se filtrd. El
filtrado se concentré in vacuo para dar 10.4 g (88%) de 3-(ter-butoxicarbonil)-4-(3-
bromofenil)-4-metil-{1,2,3]-oxatiazolidin-2-6xido como un aceite incoloro. 'H RMN
(CDCl3) § 7.64 (t, J = 2.0 Hz, 1H), 7.36-7.53 (m, 2H), 7.24 (m, 1H), 4.52 (q, J = 9.5 Hz,
2H), 1.86 (s, 3H), 1.42 (br s, SH).

A una solucibn de 3-(ter-butoxicarbonil)-4-(3-bromofenil)-4-metil-[1,2,3]-
oxatiazolidin-2-6xido (10.4 g, 28 mmol) en CH;CN (50 mL) a 0°C se agregd RuO,
(0.5% en .ac. estabilizado, 50 mg, 0.1% por peso) en HzO (10 mL) y NaiO4 (8.9 g,
41.5 mmol, 1.5 eq) en H;O (35 mL). La mezcla se agité a TA durante 2 horas. La
mezcla se dividié entre Et;0 (200 mL) y H.O (50 mL). La capa orgédnica se separd y
la capa acuosa se extrajo con Et;O (3 x 50 mL). La capa orgadnica combinada se seco
(Na;SO,), y se concentré para dar 10.8 g (100%) de 3-(terbutoxicarbonil)-4-(3-
bromofenil)-4-metil-[1,2,3]-oxatiazolidin-2,2-diéxido (DC4; R® = Me) como un sélido
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blanco (~ 10.8 g, rendimiento: 100%). 'H RMN (CDCly) & 7.56 (t, J = 1.8 Hz, 1H),
7.48-7.52 (m, 1H), 7.38-7.44 (m, 1H), 7.30 (t, J = 8.0 Hz, 1H), 4.41 (dd, J1 = 8.3 Hz,
J2 = 20.4 Hz, 2H), 2.01 (s, 3H), 1.39 (s, 9H).

Método DC, Paso 5; 3-Alll-4-(3-bromofenil)-4-metll-[1,2,3]-oxatlazolidin-2,2-
diéxido

3-(ter-Butoxicarbonil)-4-{3-bromofenil)-4-metil-{1,2,3}-oxatiazolidin-2,2-di6éxido
(DC4; R® = Me) (10.8 g, 28 mmol) se disolvié en 25% TFA en DCM (40 mL, 5eq) y la
mezcla se dejé reposar a TA durante 3 h. La mezcla se concentrd in vacuo para dar
7.3 g (91%) de 4-(3-bromofenil)-4-metil{1,2,3]-oxatiazolidin-2,2-diéxido como un
sélido amarilio. '"H RMN (CDCly) 8 7.59 (t, J = 1.8 Hz, 1H), 7.48-7.52 (m, 1H), 7.38-
7.42 (m, 1H), 7.30 (t, J = 8.1 Hz, 1H), 4.59 (m, 2H), 1.82 (s, 3H).

A una solucién de 4-(3-bromofenil)-4-metil-[1,2,3]-oxatiazolidin-2,2-dibxido (7.3
g, 25 mmol) en DCM (77 mL) se agregé yoduro de alilo (8.1 mL, 100 mmol, 4 eq),
seguido de BnBuyNCI (0.39 g, 1.3 mmol) y 40% NaOH (28 mL). La mezcla se agité a
TA durante 16 h. La capa organica se separ6 y el solvente se evapord. La
cromatografia de gel de silice empleando 5-20% EtOAc/hexanos dio 8.3 g (100%) de
3-alil-4-(3-bromofenil)-4-metil-[1,2,3)-oxatiazolidin-2,2-diéxido (DCS5; R® = Me) como
un aceite incoloro. 'H RMN (CDCls) 5 7.64 (t, J = 1.8 Hz, 1H), 7.46-7.54 (m, 2H), 7.31
(t, J = 8.0 Hz, 1H), 5.77-5.89 (m, 1H), 5.18-5.33 (m, 2H), 4.38 (dd, J1 =8.7 Hz, J2 =
23.7 Hz, 2H), 3.46-3.68 (m, 2H), 1.83 (s, 3H).

Método DC, Paso 6; N-{2-(3-bromofenil)-2-amino)prop-1-oxi)-metilamina

A una suspension de NaH (60%, 0.14 g, 1.5 eq) en 0.5 mL de DMF anhidro se
agregd ter-butil hidroxi{(metil)carbamato (0.52 g, 1.5 eq) en 1.5 mL de DMF. Luego de
agitar a TA durante 15 min, se agregé gota a gota una solucién de 3-alil-4-(3-
bromofenil)-4-metil-[1,2,3]-oxatiazolidin-2,2-diéxido (DCS; R? = Me) (0.78 g, 2.3 mmo!)
en 6 mL de DMF anhidro. La mezcla se agitd a TA durante 16 h. La mezcla se dividi}
entre EtOAc (10 mL) y 1N HCI (3 mL). La capa organica se separd y la capa acuosa
se extrajo con EtOAc (3 x 5 mL). La capa orgdnica combinada se secd sobre Na,SO,
y se concentrd para dar 0.45 g (41%) de un producto que se utilizé sin purificacion.

A una solucion del producto anterior (3.86 g, 8.1 mmol) en THF (30 mL) se
agregé una mezcla pre-agitada (15 min) de Pdz(dba); (0.51 g, 0.41 mmol) y 1,4-
bis(difenilfosfio)butano (0.25 g, 0.41 mmol) en THF (5 mL), seguida de tiosalicilidcido
(2.2 g, 1.2 eq). La mezcia se agité a TA durante 16 h. El solvente se evaporé y el
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residuo se cromatografié sobre sflice mediante elucién con 50% EtOAc/hexanos para
dar 1.3 g (37%) del producto como un aceite que se disolvié en 4M HCl/dioxano (11
mL) y la mezcla se agitd a TA durante 2 h. El solvente se evapord in vacuo y el
residuo se diluyd con CHCI; (10 mL) seguido del tratamiento con 1N NaOH a pH ~
12. La capa orgénica se separd y la capa acuosa se extrajo con CHCly (3 x 10 mL).
La capa organica combinada se secé (NazSQO,) y se concentr para dar 0.56 g (76%)
de N-(2-(3-bromofenil)-2-amino)prop-1-oxi)}-metilamina (DC6; R® = Me, R' = Me)
como un aceite incoloro. '"H RMN (CDCl3) 5 7.74 (t, J = 1.8 Hz, 1H), 7.41-7.50 (m,
2H), 7.26 (t, J = 8.0 Hz, 1H), 3.85 (dd, J1 = 9.6 Hz, J2 = 28.8 Hz, 2H), 2.72 (s, 3H),
1.48 (s, 3H).

Método DC, Paso 7; 5{3-Bromofenil)-2,5-dimetil-1,2,4-oxadlazinan-3-imina

A una solucion de N-(2-(3-bromofenil)-2-amino)prop-1-o0xi)-metilamina (DC8;
R® = Me, R' = Me) (0.76 g, 2.9 mmol) en EtOH (10 mL) se agregd BrCN (0.46 g, 4.4
mmol, 1.5 eq). Luego de agitar a TA durante 16 h, ia mezcla se concentrd. El residuo
se redisolvié en CHCl; (20 mL) y se lavé con 2N NaOH (10 mL). La capa acuosa se
extrajo con CHClI; (3 x 10 mL). La capa orgdnica combinada se sect sobre NazSOy y
se concentr6 para dar 0.82 g (100%) de 5-(3-bromofenil)-2,5-dimetil-1,2,4-
oxadiazinan-3-imina (DC7; R®= Me, R' = Me) como un aceite amarillo palido. 'H RMN
(CDCl3) 5 10.59 (s, 1H), 8.12 (br s, 1H), 7.46 (m, 2H), 7.29 (m, 2H), 4.14 (dd, J1 =
11.5 Hz, J2 = 57.7 Hz, 2H), 3.38 (s, 3H), 1.69 (s, 3H).

Método DC, Paso 8; 5{(3-(3-Clanofenil)fenil)-2,5-dimetil-1,2,4-oxadlazinan-3-
Imina

Una mezcla de 5-(3-bromofenil)-2,5-dimetil-1,2 4-oxadiazinan-3-imina (DC7; R?
= Me, R' = Me) (0.025 g, 0.088 mmol, 1 eq), dcido 3-cianofenilboronico (0.019 g, 0.13
mmol, 1.5 eq), FibreCat (40 mg), etanol anhidro (1.5 mL), y una solucién acuosa 1N
K2CO; (0.12 mL, 0.12 mmol, 1.4 eq) en un frasco para microondas se calentd en un
reactor de microonda { Emrys Optimizer) a 110°C durante 15 min. La mezcla se filtr6,
se concentré y se purificdé mediante HPLC prep (B) para dar 0.012 g (44%) de 5-(3-
(3-clanofenil)fenil)-2,5-dimetil-1,2,4-oxadiazinan-3-imina (DC8; R® = Me, R' = Me, R*
= 3-cianofenil) como un sélido blanco. 'H RMN (CDCly) § 10.67 (s, 1H), 8.05 (br s,
1H), 7.85 (m, 2H), 7.50-7.66 (m, 5H), 7.35 (m, 1H), 4.22 (dd, J1 = 11.8 Hz, J2 = 48.6
Hz, 2H), 3.40 (s, 3H), 1.78 (s, 3H). EM m/e 307.3 (M'H)
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Usando un procedimiento similar, también se prepararon los siguientes compuestos:

5-(3<{3-Piridil)fenll)-2,5-dimetil-1,2,4-oxadiazinan-3imina

N o,IIIYNH

%u

'H RMN (CDCls) 5 10.85 (s, 1H), 8.13 (s, 1H), 8.76 (m, 1H), 8.65 (m, 1H), 7.92 (m,
2H), 7.81 (s, 1H), 7.60 (m, 2H), 7.44 (m, 1H), 4.26 (dd, J1 = 11.8 Hz, J2 = 37.4 Hz,
2H), 3.41 (s, 3H), 1.77 (s, 3H). EM rve 283.2 (M°H)

5-(3-{5-Pirimidll)fenil)-2,5-dimetil-1,2,4-oxadlazinan-3-imina

" L

'H RMN (CDCly) 3 10.77 (br s, 1H), 10.42 (s, 1H), 8.26 (s, 1H), 9.07 (s, 1H), 7.84 (br
s, 1H), 7.57-7.83 (m, 3H), 7.46 (m, 1H), 4.23 (dd, J1 = 11.5 Hz, J2 = 45.9 Hz, 2H),
3.41 (s, 3H), 1.77 (s, 3H). EM m/e 284.2 (M'H)

5-(3-(3-Clorofenil)fenll)-2,5-dimetll-1,2,4-oxadiazinan-3-imina

'H RMN (CDCly) § 10.63 (s, 1H), 8.00 (br s, 1H), 7.48-7.55 {m, 5H), 7.31-7.7.40 (m,
3H), 4.20 (dd, J1 = 11.5 Hz, J2 = 54.4 Hz, 2H), 3.38 (s, 3H), 1.76 (s, 3H). EM m/e
316.2 (M'H)

54(3«(3-Trifluormetoxifenilyfenll)-2,5-dimetil-1,2,4-oxadlazinan-3-imina

Fa !IIYNH
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"H RMN (CDCly) § 10.72 (s, 1H), 8.03 (br s, 1H), 7.55 (m, 1H), 7.51 (m, 2H), 7.46 (m,
2H), 7.41 (m, 1H), 7.32-7.34 (dt, J1 = 1.6 Hz, J2 = 7.2 Hz, 1H), 7.21-7.23 (m, 1H),
4.21 (dd, J1 = 11.8 Hz, J2 = 53.0 Hz, 2H), 3.39 (s, 3H), 1.76 (s, 3H). EM m/e 366.2
(M'H)

5-(3{3-Toluil)fenil)-2,5-dimetil-1,2,4-oxadlazinan-3-imina
GHa IIJ NH
T

'H RMN (CDCls) § 10.61 (s, 1H), B.07 (br s, 1H), 7.53 (m, 2H), 7.45 (m, 1H), 7.33-7.37
(m, 3H), 7.28-7.32 (m, 1H), 7.17-7.19 (m, 1H), 4.20 (dd, J1 = 11.8 Hz, J2 = 58.2 Hz,
2H), 3.38 (s, 3H), 2.42 (s, 3H), 1.76 (s, 3H). EM m/e 296.4 (M"H)

5-(3-(3,5-Diclorofenli)fenil)-2,5-dimetil-1,2,4-oxadiazinan-3-imina
cl I
0,N NH
s
cl

'H RMN (CDCly) 5 10.71 (s, 1H), 8.08 (br s, 1H), 7.47 (m, 3H), 7.43 (m, 2H), 7.35 (m,
2H), 4.20 (dd, J1 = 11.7 Hz, J2 = 54.9 Hz, 2H), 3.40 (s, 3H), 1.76 (s, 3H). EM m/e
350.2 (M*H)

5-<(3-(2-Fluor-5-cianofenli)fenll)-2,5-dimetll-1,2,4-oxadiazinan-3-imina
CN I
N._NH
he
NH

'H RMN (CDCla) § 10.50 (s, 1H), 7.86 (br s, 1H), 7.77 (dd, J1 = 2.1 Hz, J2 = 6.9 Hz,
1H), 7.65 (m, 1H), 7.50 (m, 2H), 7.42 (m, 1H), 7.27 (t, J = 5.0 Hz, 2H), 4.20 (dd, J1 =
12.0 Hz, J2 = 50.4 Hz, 2H), 3.40 (s, 3H), 1.76 (s, 3H). EM m/e 325.1 (M*H)

5-{3-{2-Fluor-5-metoxifenil)fenil)-2,5-dimetil-1,2,4-oxadlazinan-3-imina



'H RMN (CDCl3) 5 10.53 (s, 1H), 7.94 (br s, 1H), 7.47 (m, 3H), 7.37 (m, 1H), 7.07 (t, J
= 9.5 Hz, 1H), 6.93 (m, 1H), 6.86 (m, 1H), 4.19 (dd, J1 = 11.7 Hz, J2 = 58.5 Hz, 2H),
3.82 (s, 3H), 3.38 (s, 3H), 1.75 (s, 3H). EM m/e 330.1 (M'H)

5-{3<{3-Dimetllaminocarbonlifenil)fenil)-2,5-dimetli-1,2,4-oxadiazinan-3-Imina

TH RMN (CDCls) § 10.58 (s, 1H), 7.95 (br s, 1H), 7.26-7.85 (m, 8H), 4.20 (dd, J1 =
11.5 Hz, J2 = 54.7 Hz, 2H), 3.38 (s, 3H), 3.14 (s, 3H), 3.02 (s, 3H), 1.75 (s, 3H). EM
m/e 353.2 (M'H)

5-4{3-{2,5-Dimetoxifenil)fenll)-2,5-dimetll-1,2 4-oxadlazinan-3-imina

OCH; |
N._NH
Y
NH
OCH,
'H RMN (CDCl3) § 10.50 (s, 1H), 7.99 (br s, 1H), 7.40-7.50 (m, 3H), 7.28-7.33 (m,

1H), 6.84-6.94 (m, 3H), 4.18 (dd, J1 = 11.5 Hz, J2 = 65.4 Hz, 2H), 3.80 (s, 3H), 3.74
(s, 3H), 3.37 (s, 3H), 1.74 (s, 3H). EM m/e 342.2 (M'H)

5-(3-{3-Hidroxifenll)fentl)-2,5-dimetil-1,2,4-oxadlazinan-3-imina

H |
O’N NH

'H RMN (CDCls) § 9.75 (s, 1H), 7.38-7.54 (m, 3H), 7.21-7.30 (m, 2H), 7.10-7.12 (m,
2H), 6.82-6.84 (m, 1H), 5.83 (br 8, 2H), 4.15 (dd, J1 = 11.5 Hz, J2 = 35.7 Hz, 2H),
3.36 (s, 3H), 1.74 (s, 3H). EM m/s 288.3 (M"H)
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5-(3<(3-Fluorfentl)fenll)-2,5-dimetil-1,2 4-oxadlazinan-3-imina

'H RMN (CDCly) & 10.77 (s, 1H), 8.15 (s, 1H), 7.25-7.56 (m, 7H), 7.01-7.08 (m, 1H),
4.20 (dd, J1 = 11.5 Hz, J2 = 53.0 Hz, 2H), 3.40 (s, 3H), 1.76 (s, 3H). EM m/e 300.2
(M'H)

5-(3<{(4-Clanofenli)fenll)-2,5-dimetll-1,2,4-oxadiazinan-3-imina
I
N

NC YNH

"H RMN (CDCly) § 10.67 (s, 1H), 8.01 (br s, 1H), 7.74 (s, 4H), 7.63 (s, 1H), 7.48-7.56
(m, 2H), 7.33-7.35 (m, 1H), 4.23 (dd, J1 = 11.5 Hz, J2 = 47.2 Hz, 2H), 3.40 (s, 3H),
1.76 (s, 3H). EM m/e 307.2 (M'H)

5-(3-{4-Metoxi-3-piridil)fenil)-2,5-dimetil-1,2,4-oxadlazinan-3-imina
I
N NYNH
NH

OCH;
'H RMN (CDCl,) § 10.55 (s, 1H), 8.74 (d, J = 6.0 Hz, 1H), 8.64 (s, 1H), 7.83 (br s, 1H),
7.49-7.53 (m, 3H), 7.37-7.42 (m, 2H), 4.20 (dd, J1 = 11.5 Hz, J2 = 48.4 Hz, 2H), 4.11
(s, 3H), 3.39 (s, 3H), 1.76 (s, 3H). EM m/e 313.2 (M'H)
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Método DD
Bac
NH; R I R | uoe\nj\u.n' %1 1
> ——w Br 0 N o
R NaBH, R’ . EDCLEZN B
DMF R!
DD1 DD2
DD3
R¥B{OH);
KyCOj; Pd-PS
1) Pd[OH)5/CH, 1 1
2) 20% TFA/DCM
F o
Y
DD§ e R
DD4

Método DD, Paso 1;

A una solucién de 10 mL de MeOH de DD1 (R* = R® = H, R” = Me, 1 g) se
agregd p-metoxibenzaldehido (1 eq) y un tamiz molecular 4A (4 g). La solucién se
agité durante la noche antes de Ia adicién de borohidruro de sodio (1 eq) vy la
reaccion se agité durante 1 h. La mezcla de reaccion se filtrd y el solvente se
evapord. El residuo se cromatografié usando MeOH/DCM para dar el compuesto
DD2 (R*=R*=H, R” = Me).

Método DD, Paso 2;
Se usd un procedimiento similar al Método CF, paso 2 para 1a generacién de
DD3 (R' = Me, R®*=R?=H, R" = Me,).

Método DD, Paso 3;
Se usé un procedimiento similar al Método CF, paso 3 para la generacién de
DD4 (R' = Me, R® = R? =H, R” = Me) a partir de DD3

Método DD, Paso 4;
El compuesto DD4 se hidrogené usando Pd(OH)/C en Metanol. Luego de la
remocién del catalizador y el solvente, el producto crudo se traté con 20% TFA en
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DCM para dar el producto DD5 (R' = Me, R* = R® = H, R’ = Me) luego de la
purificacion.

Método DE
s/
og?c | s NlOH §=o NaOH mJ\NH
’ON H,N
a DE1
o S
Jk N NH
1.NaOMe L Raache oo WM e sCOoH HN" N
e (Y = Y o (YE
2, Mel, DMF o toimo CHaOH
a DE4 ¢l DE3 ¢l DES

Método DE, Paso 1: 5-{4-Clorofenil)-3-metiisulfanil-5,6-dihidro-4H-[1,2,4]tladlazin
1,1-diéxido

El cloruro de 2-{4-Clorofenil)etenosulfonilo DE1 se traté con 1.2 equivalentes
de S-metil isotiourea hemisulfato y un exceso leve de 1N NaOH en acetona. Luego
de 12 h a TA la mezcla se concentrd in vacuo y el precipitado se recogi6 para dar el
compuesto del titulo.

Método DE, Paso 2: N-{2-{4-Clorofenlil)ateno-1-sulfonll)-S-metilisotiourea

Usando un método similar al descrito por K. Hasegawa y S. Hirooka (Bull. Chem.
Soc. Jap., 1972, 45, 1893), N-(2-(4-clorofenil)etilen-1-sulfonil)tiourea DE2 en DMF se
tratd con 1N NaOH (2.4 equivalentes) y dimetilsulfato (1.2 equivalentes) a 0-10 °C.
Luego de 3 h a TA, la mezcla de reaccion se vertié en agua hislo. El precipitado se
recogid, se lavd con agua y se secd para dar el compuesto del titulo DE3.

Método DE, Paso 2: 5-{(4-Clorofenil)-1,1-dloxo-[1,2,4]tiadlazInan-3-ona

Usando un método similar al descrito por K. Hasegawa y S. Hirooka (Bull. Chem.
Soc. Jap., 1972, 45, 1893), 5-(4-clorofenil)-3-metilsulfanil-5,6-dihidro-4H-
[1,2 4ltiadiazina 1,1-di6éxido DE2 en acetona se fraté con 1N NaOH y la mezcla se
sometid a reflujo durante 2 h. La acetona se evapord y la mezcla se acidificé con HCI
conc. para dar el compuesto del titulo DE3.
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Método DE, Paso 3: 5<{4-Clorofenlil)-2-metil-1,1-dioxo-[1,2,4]tladlazinan-3-ona
Usando un método similar al descrito por A. Etienne et al. (Bull. Soc. Chim. Fr., 1974,
1395) 5-(4-clorofenil)-1,1-dioxo-[1,2,4ltiadiazinan-3-ona DE3J se traté con metdxido de
sodio (1 equivalente) en metanol. Se agregd yoduro de metilo (1.2 equivalents) en
DMF y se dejo agitar durante 12 h. Verter la mezcla en agua hielo y recoger el
precipitado del compuesto del titulo DE4.

Método DE, Paso 4: 5<(4-Clorofenil)-2-metil-1,1-dioxo-[1,2,4]tladlazinan-3-tiona

A una solucién de DE4 en tolueno (o xileno) se agregé reactivo de Lawesson (1.2
equivalentes), y la mezcla se agitd a reflujo durante 2 h. La mezcla se enfrid y se
vertio en agua frla. La fase organica se secd (MgSO,) y se filtrd, y el solvente se
removié. El producto crudo se purificd por cromatografia flash para dar el compuesto
del titulo (DES).

Método DE, Paso 5: 5-(4-Clorofenil)-2-metil-1,1-dloxo-[1,2,4]tiadlazinan-3-
ilidenamina

Usando una via similar a la descrita en el Método A, paso 3, se us6 DES para
preparar el compuesto del titulo (DES).

Como una variante de este método, DE2 se tratd con amonlaco y el producto
resultante se traté con hidruro de sodio y yoduro de metilo en DMF para dar el
producto DE6

Método DF

Raaciive do

Fon P f’“—ufni?rﬁ—

DF1 DF2 OF3
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Método DF, Paso 1: Ciclohextlamida del &cldo 2-hidrazinocarbonlipropano-2-
sulfénico

Usando un método similar al descrito por S. Paik y E.H. White (Tetrahedron, 1996,
52, 5303), etil éster del dcido 2-ciclohexilsulfamoil-2-metilpropiénico DF1 (preparado
mediante el método de A. De Blic et al. (Synthesis, 1982, 281)) en etanol se tratd con
1.2 equivalente de 95% hidracina bajo N2 y la mezcla se dejé reposar a TA durante
12 h. La mezcla de reaccién se concentrd para dar el compuesto detl titulo DF2 que
se usod directaments en el Paso 2.

Método DF, Paso 2: 2-Ciclohexil-5,5-dimetil-1,2,4-tiadiazolidin-3-ona-1, 1-di6xido

Una solucién de DF2 en CH.Cl, se someti6 a reflujo bajo N; durante 10 h. El
solvente se removié in vacuo y el producto crudo se purificé mediante cromatografia
flash para dar el compuesto del titulo DF3.

Método DF, Paso 3: 2-Ciclohexll-5,5-dimetil-1,2,4-tladlazolidIn-3-tiona-1,1-
diéxido

A una solucién de DF3 en tolueno (o xileno) se agregd reactivo de Lawesson (1.2
equivalentes), y la mezcla se agité a reflujo durante 2 h. La mezcla se enfrid y se
vertid en agua frfa. La fase organica se sec6é (MgSO,) y se filtrd, y el solvente se
elimind. El producto crudo se purificéd por cromatografia flash para dar el compuesto
del titulo (DF4).

Método DF, Paso 4: 2-Ciclohexll-5,5-dimetll-1,2,4-tiadiazolidin-3-imina-1,1-
diéxido

Usando una via similar a la descrita en el Método A, Paso 3, se usé DF4 para
preparar el compuesto del titulo (DF5).

La siguiente tabla contiene compuestos ejemplificativos que se sintetizaron
con procedimiento(s) similar(es) a los métodos consignados en la columna
comespondiente y cuyos datos de LCMS {(obs. masa) también se enumeran.



337

N Compusstos Mot Obs. No. Compusstos Mdtodo Obe.
o P Masa Masa
H HE N
LN JLN.GH. 1,,
1481 | CcF 2 1682 o, AW 3282
T
H HE
) Hy N Ct '{:
1492 Bl CF 3338 1883 AW 3312
iy
H Hy
C
N X o -
1493 s CF 3200 1884 8 CE 2352
CH,
17%{{“ "’ng;
1404 CF 3878 1088 AW 2382
o a
NH
HC-, ru -fN"
1405 ;—%{} AW 281 1086 AW 3372
NH - i
¢ X,
1498 S\ CF 308 1887 CF 3302
.
F HE,
e o
1497 - AB o7 1888 AW 340.2
NH
- -tn
1408 NFO/O lfi"'" CF 314 1080 o M2
N
H
CH, [-]
1499 CF 318 1870 AW 3422
(Y
F
HE ,NH
oA .
1800 CF 325 1671 AW 82
]
I He,
e Ot
1501 B A, CF 3zs 172 AW 3502
CH,
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Ensayo D FRET de calepsina humana

Este ensayo se puede comrer en formato continuo o de punto final. Se ha
descripto el sustrato utilizado debajo (Y.Yasuda et al., J. Biochem. , 125, 1137
(1999)). El sustrato y la enzima estan disponibles en el comercio.

El ensayo se corre en un volumen final de 30 ul utilizando una placa negra
Nunc de 384 pocillos. Se pre-incubaron 8 concentraciones del compuesto con la
enzima durante 30 minutos a 37°C seguido de la adicién del sustrato con incubacion
continuada a 37°C durante 45 minutos. La proporcién de incremento en la
fluorescencia es lineal durante mas de 1 hora y se mide al final del periodo de
incubacién utilizando una estacién lectora de placas Molecular Devices FLEX. Se
interpolaron Kis de los IC50s utilizando un valor de Km de 4 uM y la concentracién de

sustrato de 2,5 uM.
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Reactivos
Na-Acetato pH 5
1% de Brij-35 de reserva de 10% (Calbiochem)
DMSO

Catepsina D de higado humano purificado (>95%) (Athens Research &
Technology Cat# 16-12-030104)

Sustrato de péptido (Km=4uM) Mca-Gly-Lys-Pro-lle-Leu-Phe-Phe-Arg-Leu-
Lys(Dnp)-D-Arg-NH; Bachem Cat # M-2455

Se utiliza Pepstatina como inhibidor de control (Ki~0,5nM) y esta disponible de
Sigma.

Placas negras Nunc de 384 pocillos.

Condiclones de buffer de ensayo final
Acetato Na 100mM pH 5.0

0,02% de Brij-35
1% de DMSO

El compuesto se diluyd hasta la concentracion final 3x en buffer de ensayo
conteniendo 3% de DMSO. Se agregé 10 ul del compuesto a 10 ul de 2,25 nM de
enzima (3x) diluida en buffer de ensayo sin DMSO, se mezclé brevemente, se
rotd, y se incub$ a 37°C durante 30 minutos. Se preparé 3x sustrato (7,5 uM) en
1x buffer de ensayo sin DMSO. Se agreg6 10 ul de sustrato a cada pocillo, se
mezcld y se roté brevemente para iniciar la reaccién. Las placas de ensayo se
incubaron a 37°C durante 45 minutos y se leyeron sobre lector de placa de
fluorescencia compatible 384 utilizando un 328nm Ex y 393nm Em.

Los compuestos de la presente invencién muestran rangos de datos de
CathDh Ki de aproximadamente 0,1 a aproximadamente 500 nM, preferentemente
aproximadamente 0,1 a aproximadamente 100 nM con mayor preferencia
aproximadamente 0,1 a aproximadamente 75 nM.

Los siguientes son ejemplos de compuestos que muestran datos de
CathDh Ki bajo 75 nM.
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El siguiente compuesto

o~

HN=(

tiene un valor hCath D Ki de 0,45 nM.

Clonacion de BACE-1, Expresién de Proteina y Puril ion..

Una forma soluble predicha de BACE1 humano (sBACE1, correspondiente
a los aminoacidos 1-454) se generd a partir del ADNc de BACE1 de longitud
completa (ADNc de BACE1 humano de longitud completa en construccién de
pCDNA4/mycHisA; Universidad de Toronto) mediante PCR utilizando el kit de
PCR de advantage-GC ADNc (Clontech, Palo Alto, CA). Un fragmento
Hindlll/Pmel de pCDNA4-sBACE1myc/His fue terminado en romo utilizando
Klenow y se subclond en el sitio Stu | de pFASTBACI{A) (Invitrogen). Un bacmido
de sBACE1mycHis recombinante se generd por transposicion de células
DH10Bac (GIBCO/BRL). Subsiguientemente, la construccion de bdcmido
sBACE1mycHis se transfectd en células sf9 utilizando CellFectin (Invitrogen, San
Diego, CA) para generar el baculovirus recombinante. Células Sf9 se

desamrollaron en medio SF 900-ll (Invitrogen) suplementado con 3% de FBS
inactivado caliente y 0,5X solucién de penicilina/estreptomicina (Invitrogen). Cinco
mililitros de virus sSBACEmyc/His purificado de placas de alto titulo se utiliz6 para
infectar 1 litro de células sf9 en desarmollo logaritmico durante 72 horas. Las
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ceélulas intactas se convirtieron en pellets por centrifugacion a 3000xg durante 15
minutos. El sobrenadante, conteniendo sBACE1 secretado, se recolecté y se
diluyé 50% v/iv con HEPES 100 mM, pH 8,0. El medio diluido se cargd sobre una
columna de Q-sefarosa. La columna de Q-sefarosa se lavé con Buffer A (HEPES
20 mM, pH 8,0, NaCl 50 mM).

Las proteinas se eluyeron a partir de la columna Q-sefarosa con Buffer B
(HEPES 20 mM, pH 8,0, NaCl 500 mM). Los picos de proteina de la columna Q-
sefarosa se reunieron y se cargaron sobre una ¢olumna de Ni-NTA agarosa. La
columna de Ni-NTA luego se lavé con Buffer C (HEPES 20 mM, pH 8,0, NaCl 500
mM). Las protelnas unidas luego se eluyeron con Buffer D (Buffer C+ imidazol 250
mM). Las fracciones con picos proteicos segin se determiné por el Ensayo de
Bradford (Biorad, CA) se concentraron utilizando un concentrador Centricon 30
(Millipore). La pureza de sBACE1 se estimé en ~80% segun se evalud mediante
SDS-PAGE vy tincibn de Azul Commassie. El secuenciamiento de N-terminal
indicé méas del 90% del sBACE1 purificado contenla el prodominio; de este modo
esta protelna se denomina sproBACE1.

Ensayo de Hidrélisis del Péptido
El inhibidor, sustrato de APPsw marcado EuK-biotin 25 nM (EukK-

KTEEISEVNLDAEFRHDKC-biotin; CIS-Bio Intemational, Francia), péptido APPsw
no marcado de 5 uM (KTEEISEVNLDAEFRHDK; American Peptide Company,
Sunnyvale, CA), sproBACE1 7 nM, PIPES 20 mM, pH 5.0, 0.1% de Brij-35 (grado
proteico, Calbiochem, San Diego, CA), y 10% de glicerol se preincubaron durante
30 min a 30°C. Las reacciones se iniciaron por la adicién del sustrato en una
alicuota de 5 ul dando por resultado un volumen total de 25 ul. Después de 3
horas a 30°C, las reacciones se terminaron por la adicién de un volumen igual de
buffer de detencién 2x conteniendo Tris-HCI 50 mM pH 8,0, KF 0,5 M, 0,001% de
Brij-35, 20 ug/ml de SA-XL665 (proteina de aloficocianina entrecruzada acoplada
a la estreptavidina; CIS-Bio International, Francia) (0,5 pg/pocillo). Las placas se
agitaron brevemente y se centrifugaron a 1200xg durante10 segundos para
convertir en pellet todo el liquido en el fondo de la placa antes de la incubacion.
Se realizaron mediciones de HTRF sobre un lector de placa Packard Discovery®
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HTRF utilizando luz ldser de 337 nm para excitar la muesira seguida de una
demora de 50 ps y mediciones simultadneas de ambas emisiones de 620 nm y 665
nm durante 400 us.

Las determinaciones |Csg para inhibidores, (/), se determiné mediante la
medicién del cambio porcentual de la fluorescencia relativa a 665 nm dividido por
la fluorescencia relativa a 620 nm, (relacibn 665/620), en presencia de
concentraciones variadas de (/) y una concentracion fija de la enzima y el sustrato.
El andlisis de regresién no lineal de estos datos se llevé a cabo utilizando el
software GraphPad Prism 3.0 seleccionando la ecuacién loglstica de cuatro
parametros, que da lugar a una declinacién variable. Y=Fondo + (Parte superior-
Fondo)/ (1+10*((LogEC50-X)* pendiente de Hill)); X es el logaritmo de
concentracién de |, Y es el cambio en porcentaje en la relacién e Y se inicia en el
fondo y va hacia la parte superior con una forma sigmoidal.

Los compuestos de la presente invencidon tienen un rango de ICsy de
aproximadamente 0,001 a aproximadamente 500 uM, preferentemente
aproximadamente 0,001 a aproximadamente 100 uM, con mayor preferencia
aproximadamente 0,001 a aproximadamente 20 uM.

Ejemplos de compuestos con BACE 1 humano con IC50 < 1 pM se
mencionan a continuacion:
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Ensayo enzimitico de renina humana madura:



o A\

La renina humana se clend a partir de una genoteca de ADNc de rifién
humano y se marcé mediante epitope en el C-terminal con la secuencia V5-6His
en pCDNA3.1. La pCNDA3.1-Renin-V5-8His se expresé de manera estable en
células HEK293 y se purificd hasta >80% utilizando cromatografia de Afinidad a Ni
estandar. El prodominio de la renina-vV5-6His humana recombinante se eliminé
por protedlisis limitada utilizando TPCK-tripsina inmovilizada para dar la renina
humana madura. La actividad enzimética de la renina se monitored utilizando
sustrato peptidico de Fluorescencia por transferencla de energla resonante
(FRET), RS-1(Molecular Probes, Eugene, OR) en Tris-HC| 50mM pH 8.0, NaCl
100mM, 0.1% de Brij-35 y 5% de buffer de DMSO durante 40 mins a 30 grados
Celsius en presencia o ausencia de diferentes concentraciones de compuestos de
ensayo. La renina humana madura estuvo presente a 200nM. La actividad de
inhibicion se definié como la disminucién porcentual en la fluorescancia inducida
por renina al final de la incubaciéon de 40 min en comparacion con los controles
con vehiculo y muestras que carecen de anzimas.

1% de Reninah a 100 uM

Compuesto
68.8

75.3
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En el aspecto de la invencién que se refiere a una combinacién de al
menos un compuesto de férmula | con al menos un inhibidor de colinesterasa, se
pueden utilizar inhibidores de acetil- y/o butirilcolinesterasa. Ejemplos de
inhibidores de colinesterasa son tacrina, donepezil, rivastigmina, galantamina,
piridostigmina y neostigmina, prefiiéndose tacrina, donepezil, rivastigmina y
galantamina. Preferentemente, estas combinaciones estdn dirigidas al
tratamiento de la enfermedad de Alzheimer.

En el aspecto de la invencién que se refiere a una combinacion se puede
utiizar al menos un compuesto de formula | con al menos un agonista
muscarinico m4 0 un antagonista mz. Ejemplos de agonistas m; son conocidos en
la técnica. Ejemplos de antagonistas ma también son conocidos en la técnica, en
particular antagonistas m; se revelan en las Patentes Estadounidenses 5.883.086;
6.037.352; 5.889.006; 6.043.255; 5.952.349; 5.935.958; 6.066.636; 5.977.138,
6.294.554; 6.043.255; y 6.458.812;, y en WO 03/031412, las cuales se
incorporan todas como referencia en su totalidad.

En el aspecto de la invencidén que se refiere a una combinacién de al
menos un compuesto de férmula | y al menos otro agente, por ejemplo, un
inhibidor de beta secretasa; un inhibidor de gamma secretasa; un inhibidor de
HMG-CoA reductasa tal como atorvastatina, lovastatina simvistatina, pravastatina,
fluvastatina y rosuvastatina; agentes no-inflamatorios no esteroidales tales como,
pero no necesariamente limitados a ibuprofeno, relafeno o naproxeno;
antagonistas del receptor de N-metil-D-aspartato tales como memantina;
anticuerpos anti-amiloide que incluyen anticuerpos monoclonales humanizados;
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vitamina E; agonistas del receptor de acetilcolina nicotinica; agonistas inversos
del receptor CB1 o antagonistas del receptor CB1; antibidticos tales como
doxiciclina; secretagogos de la hormona del crecimiento; antagonistas de
histamina H3; agonistas AMPA; inhibidores de PDE4; agonistas inversos de
GABA,; inhibidores de agregacion amiloide; inhibidores de glicbgeno sintasa beta
quinasa; promotores de la actividad de aifa secretasa. Preferentemente, estas
combinaciones estan dirigidas al tratamiento de la enfermedad de Alzheimer.

Para preparar composiciones farmacéuticas a partir de los compuestos
descriptos por esta invencién, los vehlculos inertes, aceptables para uso
farmacéutico pueden sdlidos o liquidos. Las preparaciones de forma sélida
incluyen polvo, comprimidos, granulos dispersables, cépsulas, sellos vy
supositorios. Los polvos y comprimidos pueden contener de aproximadamente 5 a
aproximadamente 95 por ciento de ingrediente activo. Los vehiculos soélidos
adecuados son conocidos en la técnica, por ejemplo, carbonato de magnesio,
estearato de magnesio, talco, azicar o lactosa. Los comprimidos, polvos, sellos y
cdpsulas se pueden utilizar como formas de dosificacién sélidas adecuadas para
administracion oral. Ejemplos de vehlculos aceptables para uso farmacéutico y
métodos de obtencion de varias composiciones se pueden hallar en A. Gennaro
(ed.), Remington's Pharmaceutical Sciences, 18th Edition, (1980), Mack
Publishing Co., Easton, Pennsylvania.

Las preparaciones de forma liquida incluyen soluciones, suspensiones y
emulsiones. Como ejemplo se pueden mencionar scluciones acuosas o agua-
propilenglicol para inyeccion parenteral ¢ el agregado de endulzantes y opacantes
para soluciones orales, suspensiones y emulsiones. Las preparaciones de forma
liquida ademas pueden incluir soluciones para administracion intranasal.

Las preparaciones en aerosol adecuadas para inhalacion pueden incluir
soluciones y sélidos en forma de poivo, el cual puede estar en combinacién con
un vehlculo aceptable para uso farmacéutico, tal como un gas comprimido inerte,
por ejemplo, nitrégeno.

Ademds se incluyen preparaciones de forma sdlida las cuales estan
destinadas a ser convertidas, brevemente antes de su uso, en preparaciones de
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forma liquida para administracién oral o parenteral. Tales formas liquidas incluyen
soluciones, suspensiones y emulsionas.

Los compuestos de la invencién ademas pueden administrarse por via
transdérmica. Las composiciones transdérmicas pueden tomar la forma de
cremas, lociones, aerosoles y/o emulsiones y se pueden incluir en un parche
fransdérmico de la matriz o tipo reservorio ya que son convencionales en la
técnica a este fin.

Preferentemente, el compuesto se administra por via oral.

Preferentemente, la preparacién farmacéutica estd en una forma de
dosificacién unitaria. En tal forma, la preparacidn se subdivide en dosis unitarias
de tamafio adecuado conteniendo cantidades apropiadas del componente activo,
por ejemplo, una cantidad eficaz para lograr el fin deseado.

La cantidad de compuesto activo en una dosis unitaria de preparacion
puede variar o ajustarse de aproximadamente 1 mg a aproximadamente 100 mg,
preferentemente de aproximadamente 1 mg a aproximadamente 50 mg, con
mayor preferencia de aproximadamente 1 mg a aproximadamente 25 mg, de
acuerdo con la aplicacién en particular.

La dosificacién real empleada puede variar dependiendo de los
requerimientos del paciente y la severidad de la afeccion a ser tratada. La
determinacion del régimen de dosificacion adecuado para una situacién particular
estd dentro de la capacidad de la técnica. Por conveniencia, la dosificacién diaria
total puede dividirse y administrarse en porciones durante el dla segin sea
necesario.

La cantidad y frecuencia de la administracion de los compuestos de la
invencidon y/o sus sales aceptables para uso farmacéutico estara regulada de
acuerdo con el criterio del profesional actuante tomando en consideracidn factores
tales como la edad, el estado y la contextura del paciente como asl también la
severidad de los sintomas a ser tratados. Un régimen de dosificacion diario
recomendado tipico para administracién oral puede variar de aproximadamente 1
mg/dfa a aproximadamente 300 mg/dia, preferentemente 1 mg/dia a 50 mg/dla,
en dos a cuatros dosis divididas.
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Cuando un compuesto de férmula | se utiliza en combinacién con un inhibidor de
colinesterasa para tratar trastomos cognitivos, estos dos componentes activos
pueden co-administrarse en forma simultdnea o secuencial, o una (nica
composicién farmacéutica que comprende un compuesto de férmula | y se puede
administrar un inhibidor de colinesterasa en un vehliculo aceptable para uso
farmacéutico. Los componentes de la combinacién se pueden administrar en
forma individual o conjunta en cualquier forma de dosificacién parenteral u oral
convencional tal como capsula, comprimido, polvo, sello, suspension, solucion,
supositorio, nasal, aspersion, etc. La dosificacion del inhibidor de colinesterasa
puede determinarse a partir de material publicado, y puede variar de 0,001 a 100
mg/kg de peso corporal.

Cuando deben administrarse composiciones farmacéuticas de un
compuesto de fdrmula | y un inhibidor de colinesterasa, se pueden administrar en
un kit que comprende un Unico envase, un envase que comprende un compuesto
de fSrmula | en un vehiculo aceptable para uso fammacéutico, y un envase
separado que comprende un inhibidor de colinesterasa en un vehiculo aceptable
para uso farmacéutico, estando presentes el compuesto de férmula | y el inhibidor
de colinesterasa en cantidades de modo que Ila combinaciébn sea
terapéuticamente eficaz. Un kit es ventajoso para administrar una combinacion
cuando, por ejemplo, los compuestos deben administrarse a diferentes intervalos
de tiempo o cuando estan en diferentes formas de dosificacion.

Si bien la presente invencion ha sido descripta en conjunto con las
realizaciones especlificas establecidas anteriomente, muchas altemativas,
modificaciones y variantes de las mismas seran evidentes para los expertos en |a
técnica. Dichas altemativas, modificaciones y variantes estédn dentro del espiritu y
alcance de [a presente invencion.
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REIVINDICACIONES
Habiendo asl especiaimente descrito y determinado la naturaleza de la
presente invencion y la forma como la misma ha de ser llevada a la practica, se
declara reivindicar como de propiedad y de derecho exclusivo:
1. Un compuesto seleccionado del grupo integrado por
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2. Una composicién farmacéutica que comprende una cantidad eficaz de un
compuesto de la reivindicacién 1 y un vehlculo eficaz para uso farmacéutico.

3. Un método para inhibir aspartil proteasa que comprende la administracion a
un paciente que necesita tal tratamiento, de una cantidad eficaz de un compuesto
de la reivindicacién 1.

4. Un método para tratar enfermedades cardiovasculares, enfermedades
cognitivas y neurodegenerativas, y los métodos para inhibir el Virus de
Inmunodeficiencia Humana, plasmepsina, catepsina D y enzimas protozoales que
comprende |la administracién a un paciente que necesita de tal tratamiento, una
cantidad eficaz de un compuesto de la reivindicacién 1.

5. El método de la reivindicacion 4 en el cual se trata una enfermedad
cognitiva o neurodegenerativa.

6. El método de la reivindicacidn 5 en el cual se trata la enfermedad de
Alzheimer.

7. Una composiciéon farmacéutica que comprende una cantidad eficaz de un
compuesto de la reivindicacidn 1, y una cantidad eficaz de un inhibidor de
colinesterasa o un agonista my muscarfnico o0 un antagonista mz en un vehlculo
eficaz para uso farmacéutico.

8. Un método para tratar una enfermedad cognitiva 0 neurodegenerativa que
comprende la administracién a un paciente que necesita tal tratamiento de una
cantidad eficaz de un compuesto de la reivindicacién 1 en combinacion con una
cantidad eficaz de un inhibidor de colinesterasa.

9. El método de la reivindicacién 8 en el cual se trata la enfermedad de
Alzheimer.
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10. Un método para tratar una enfermedad cognitiva o neurodegenenrativa qeu
comprende la administraciéon a un paciente que necesita tal tratamiento de una
cantidad eficaz de un compuesto de la reivindicacion 1 en combinacién con una
cantidad eficaz de un inhibidor de gamma secretasa, un inhibidor de HMG-CoA
reductasa o un agente anti-inflamatorio no-esteroidal.

11. El método de la reivindicacién 10 en el cual se trata la enfermedad de
Alzheimer.

12. El método de la reivindicacién 10 en el cual dicho inhibidor de HMG-CoA
reductasa es atorvastatina, lovastatina, simvistatina, pravastatina, fluvastatina o
rosuvastatina.

13. El método de la reivindicacién 10 en el cual dicho agente anti-inflamatorio
no-esteroidal es ibuprofeno, relafeno o naproxeno.

14. Una composicion farmacéutica que comprende una cantidad eficaz de un
compuesto de la reivindicacién 1, y una cantidad eficaz de un inhibidor de gamma
secretasa; un inhibidor de HMG-CoA reductasa o un agente anti-inflamatorio no-
esteroidal.

15. Un método para tratar una enfermedad cognitiva o neurodegenerativa que
comprende |la administracién a un paciente que necesita tal tratamiento, de una
cantidad eficaz de al menos un compuesto de la reivindicacién 1 en combinacién
con una cantidad eficaz de uno 0 mas compuestos seleccionados del grupo
integrado por un inhibidor de colinesterasa, agonista m; muscarinico o
antagonista mg, inhibidor de gamma secretasa, un inhibidor de HMG-CoA
reductasa y agente anti-inflamatorio no-esteroidal.
p.: SHERING CORPORATION *
PHARMACOPEIA DRUG DISCOVERY, INC.
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RESUMEN
Se revelan compuestos de férmula |

R* I
o su estereoisdmero, tautdmero, o sal o solvato aceptable para uso farmacéutico,
en la cual

W es un enlace, -C(=S)-, -S(0)-, -8{(0)-, -C(=0)-, -O-, -C(R®)(R"}-,
-N(R®)- 0 -C(=N(R%)-;

X es —O-, -N(R%)- o -C(R%)(R")-; siempre que cuando X sea -O-, U no sea -
O-, -S(0)-, -S(0)2-, -C(=0)- 0 -C(=NR%)-;

U es un enlace, -S(0)-, -S(0)z-, -C(0)-, -O-, -P(O)}(OR'®)-, -C(=NR®)-,
-(C(RH(RM)p- 0 -N(R%-; donde b es 1 o 2; siempre que cuando W sea ~S(0)-,
-S(0)z~, -O-, 0 -N(R%-, U no sea —-S(0)-, -S(0)z~, -O-, 0 -N(R%-; siempre que
cuando X es -N(R%- y W es —S(0)-, -S(0)z, -O-, 0 -N(R%-, entonces U no es un
enlace;

y R', R% R3 R RS R® y R son segiin se definieron en la memoria
descriptiva;

y composiciones farmacéuticas que comprenden los compuestos de férmula .

Ademéds se revela el método para inhibir la aspartil proteasa, y en
particular, los métodos para tratar enfermedades cardiovasculares, enfermedades
cognitivas y neurodegenerativas, y los métodos para inhibir el Virus de
inmunodeficiencia Humana, plasmepsina, catepsina D y enzimas protozoales.

Ademds se revelan métodos para tratar enfermedades cognitivas y
neurodegenerativas que utilizan los compuestos de férmula | en combinacién con
un inhibidor de colinesterasa o un agonista m, muscarinico o antagonista m,.

s
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Doctor (a)

RAISBECK J. IAN

Apoderado(a) y/o Representante de
SCHERTNG CORPORATION
PHARMACOPEIA, INC.

REFERENCIA Radicacifn No. 7 59189
Solicitud internmaciomal PCT/UB2005/020446
Facha inicio fase nacional 13/07/2007

Trimite 11
Evento 378
Actuacifn 430 -
Oficio No. .

Voo . 8911

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisifn 486 de la Comisién de la Conmunidad Andina, articulo 27 del Tratado de
Cooperacién Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular’
Unica de la Buperintendencia de Industria y Comercio, se le commica gque:

1. La solicitud no contiene la copia del documento an que comnsta la cesifn del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisiém 486. Cuando se trate de documentos otorgados en el axtranjero, deben
legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del Codigo
de Procedimiento Civil.

En cumplimiento de lo dispuesto por el articulo 39 de la Declsifm 486, se le
requiere para qgua dentro del término de dos meses sigulentes a la fecha de
notificacifn del presente oficlo, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerard abandonada y perderi su prelacifn.

Notlfiquese el presente

ofitio conforme a lo dispuesto el numeral 5.2, literal
e), del capitulo g :

tulo primero de la Circular tUnica M6.10 de 2001.

ALIX CARMENZA -'Htl DE VERGEL
Jafe de la yisiﬁn de Nuevas Creaclones

El antertér  requerimiento fue notificado por fijacién en 1lista de

fec ~ -
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