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CARLOS R. OLARTE, mayor de edad y vecino de Bogota, identificado tal como aparece al pie de
mi firma, en mi caracter de apoderado de la sociedad solicitante, me permito manifestar lo siguiente
ante el auto emanado por ese Despacho, dentro del plazo legal de prorroga previsto en el articulo 45

de la Decision 486, en los siguientes términos:

1. En primer lugar, con el 4nimo de brindar mayor claridad a la materia reivindicada, me

permito presentar un Capitulo Reivindicatorio Modificade, que reemplaza en su totalidad al

Capitulo Reivindicatorio presentado el 30 de noviembre de 2012 junto con mi respuesta al primer

examen de fondo.

Asi entonces, el Capitulo Reivindicatorio Modificado contiene los siguientes cambios:

- se limité el alcance de la materia de la Reivindicaciéon 1 al compuesto especifico del
Ejemplo E-5: 2-{2-[((2R,5R)-5-{[(5-fluoropiridin-2-il)oxi]metil }-2-metilpiperidin-1-
il)carbonil]-4-metilfenil } pirimidina o una sal farmacéuticamente aceptable del mismo;

- las nuevas reivindicaciones dependientes 2 a 6, reclaman la base libre del compuesto, sus

sales farmacéuticamente aceptables y sus composiciones.
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Valga anotar que las modificaciones efectuadas al Capitulo Reivindicatorio cumplen a cabalidad
con lo estipulado en el Articulo 34 de la Decision 486, ya que éstas de ninguna manera implican
una ampliacién de la proteccién correspondiente a la divulgacion contenida en la solicitud inicial,

éstas por el contrario, corresponden a una dréstica limitacion de la materia reivindicada.

2. a- La Examinadora argumenta que los documentos WO02006/0117669 (D1) y
W02004/026866 (D3) afectan el nivel inventivo de la presente solicitud.

La Examinadora sefiala que el documento D1 divulga compuestos derivados de resorcinol de
formula I (Pag 2, linea 5 a Pag 4, linea 16), con actividad moduladora o inhibidora de HSP90 para
el tratamiento de estados asociados con el crecimiento celular anormal (Pag 1, lineas 6-10) y que,
por su parte, el documento D2 da a conocer compuestos derivados de amina ciclicos N-arilo de
formula 1 (Pag 2, linea 33 a Pag 5, linea 8), que son antagonistas de los receptores de orexin, en
particular el receptor orexin-1, con potencial actividad en el tratamiento de la obesidad en pacientes
diabéticos no-insulino dependientes y/o desordenes del suefio, asi como en el bloque de la respuesta

emética y accidente cerebrovascular isquémico o hemorragico (Pag 2, lineas 24-29).

La Examinadora resalta especificamente entre los compuestos divulgados en D1 el Ejemplo 60
(Pagina 58), argumentando que la diferencia entre el arte previo y la presente invencion es que ésta
no comprende un fragmento resorcinol enlazado al grupo carbonilo (sino un benceno sustituido con

un grupo heteroarilo) e incluye un sustituyente halégeno del fragmento piridilo.

Con respecto a D3, la Examinadora sefiala que este documento divulga derivados de N-arilaminas
ciclicas, que son utiles como antagonistas del receptores orexin, mas especificamente sobre el
receptor orexin-1, que comprende fragmentos fenilo con sustituciones tipo heteroarilo y
piridil/pirimidinilos con sustituyentes hal6geno, como en la presente solicitud (Ejemplos 10 y 32 de
D3). La Examinadora sefiala que la diferencia entre la solicitud y D3 recae sobre el uso de un
puente etér entre los grupos piperidina y el grupo piridin/pirimidina, mientras que D3 divulga el uso

de un puente amina.

La Examinadora reconoce que estas diferencias mejoran las propiedades inhibitorias del receptor
orexin, sin embargo, concluye que D3 ensefia que este tipo de compuestos tiene valores de Ki en un
rango de 0.2-100nM para el receptor OX R, como se demostrd en ensayos con células CHO-DG44
que expresan dicho receptor humano. Adicionalmente, la Examinadora argumenta que los grupos
NH y O son bioisostéricos y que, consecuentemente, cualquier persona medianamente versada en la
materia facilmente hubiera reemplazado dicho puente amino por un grupo etér, como en la presente

invencion.

Pégina2 de 7



OLARTEMOURE

OLARTE MOURE & ASOCIADOS LTDA.

Con base en todo lo anterior, la Examinadora concluye que la presente solicitud no cumple con el
requisito de nivel inventivo ya que los compuestos divulgados en D1 y D3 tienen propiedades

estructurales semejantes, sin ningln resultado sorprendente.

b- i) En primer lugar, me permito llamar respetuosamente la atenciéon de la
Examinadora sobre las drasticas limitaciones incluidas en el Capitulo Reivindicatorio Modificado

adjunto, que ahora reclama exclusivamente el compuesto especifico del Ejemplo E-5.

i) En cuanto a los argumentos de la Examinadora respecto a D1, me permito
resaltar, nuevamente, que dicho documento no divulga o siquiera sugiere compuestos con las
propiedades estructurales de la presente invencién, ya que D1 divulga derivados de resorcinol, en

donde sélo_existe un_compuesto (Ejemplo 60) que comprende un fragmento piperidin-metoxi-

piridina, entre 218 ejemplos. Evidentemente, no existe sugerencia alguna en D1 que llevara a la

persona medianamente versada en la materia a incluir un grupo piperidin-metoxi-piridina unido a
un grupo fenil-carbonilo ademaés sustituido con un grupo pirimidin-2-il, como en la presente

solicitud y esperar que tengan propiedades inhibitorias de orexin, actividad que es completamente

diferente a lo divulgados en D1 que se refiere a la inhibicion de HSP-90.

Me
Me,,,
OH 0 = O\/
~ AR
(- O A
HO . v
Ejemplo 60 (D1) Compuesto reclamado en la Reivindicacion 1

En este punto me permito Ilamar respetuosamente la atencioén del Examinador sobre las diferencias
estructurales especificas entre el compuesto de la presente solicitud y el Ejemplo 60 de D1; en

particular, D1 no brinda sugerencias sobre la obtenciéon de un compuesto que:

- contenga un grupo oxi-metil-piperidina sustituyendo la posicién 1 del grupo
fenilo;

- contenga un grupo metilo sustituyendo la posicién 5 del grupo fenilo;

- contenga un sustituyente flior en posicioén 5 del anillo piridinio;

- contenga un grupo pirimidin-2-il como sustituyente en la posicién 2 del grupo

fenilo;

Es mads, a partir de las ensefianzas de D1 y en particular del Ejemplo 60, la persona medianamente

versada en la materia no encontraria sugerencia alguna que particularmente conlleve a:
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- NO incluir sustituyentes hidroxi en las posiciones 2 y 3 grupo fenilo;

- NO incluir un sustituyente metil en la posicion 5 de la piridina;

Con base en la comparacién anterior, es importante resaltar que adicionalmente a las evidentes
diferencias que existen entre ambos compuestos en términos de grupos funcionales y fragmentos de

ellas, la estereoquimica definida del compuesto reclamado en la presente solicitud es definida y

absoluta, aspecto que no es ensefiado ni sugerido por D1.

iii)  Con respecto a D3, este documento divulga compuestos estructuralmente
similares a los reclamados en el antiguo Capitulo Reivindicatorio Modificado (presentado el 30 de
Noviembre de 2012). En particular, D3 divulga compuestos derivados de 1-(2-(((5-
bromopiridin/pirimidin-2-il)amino)metil)piperidin-1-il)-carbonilo-arilo/heteroarilo, con propiedades
inhibitorias significativas sobre el receptor orexin. Sin embargo, es de notar y resaltar que existen
diferencias evidentes y que no deben tomarse a la ligera al realizarse un anélisis estructural detallado de

ambos grupos de moléculas, en vista que:

- D3 unicamente divulga grupos 5-bromopiridilo o 5-bromopirimidinilo
enlazados al grupo piperidinil-metil-oxi;

- D3 no menciona ni sugiere el uso de flior, como posibles sustituyentes del
grupo piridinio en posicion 5;

- D3 comprende un grupo metilamino en posicién 2 del anillo piperidina,
mientras que la presente solicitud comprende un grupo metiloxi en posicién 3
del anillo;

- D3 divulga el uso de un puente amina entre el grupo pirimidina/piridina y la
piperidina, que en la presente solicitud es un grupo éter. Esta diferencia, que
no es divulgada ni sugerida por D3, cambia las propiedades quimicas entre
los grupos, como son la reactividad y basicidad,;

- D3 divulga en la mayoria de sus ejemplos (24 ejemplos) un anillo quinolina
enlazado al fragmento carbonilo, que no es contemplado en la presente

solicitud.

En relacion con el argumento de la Examinadora sobre el bioisosterimo de los grupos amina y éter,
a pesar de que el documento citado (Moreira et. al.) ensefia que los grupos bioisostéricos pueden
generar cambios dramaticos sobre las propiedades farmacéuticas de un compuesto, el mismo

articulo concluve que las propiedades biolégicas de un firmaco sometido a cambios bioisostéricos

dependen fuertemente sobre la actividad del compuesto y de su estructura per se (Moreira et. al.,
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paginas 25-27)".  En gracia de discusion. podria esperarse que moléculas estructuralmente
semejantes presenten actividad biologica similar, si se realizasen cambios bioisosteros, sin embargo,

como lo expliqué anteriormente, el puente etér no es la Gnica diferencia entre lo divulgado en D3 y

la presente solicitud, por lo que resulta evidente que son moléculas diferentes vy por lo tanto los

resultados biologicos obtenidos no son predecibles.

Por consiguiente, y teniendo en cuenta las dificultades de sintesis estercoespecifica y
estereoselectiva, junto con su separacion quiral del compuesto reclamado por la presente solicitud.
la persona medianamente versada en la materia no se veria guiada por los documentos D1 o D3 para

obtener el compuesto que se pretende proteger.

iv) Con respecto a los argumentos de la Examinadora respecto a los resultados de
inhibicion, D3 divulga inhibicion de la OX R cuya Kb es de 0.2-100nM v una inhibicion de OX5R
= o -

cuva Kb es de 6.31-51nM.

Sin embargo. especificamente en relacion con el compuesto reclamado en la presente solicitud,
Coleman et. al.. realizaron un estudio donde se corroboran sus propiedades inhibitorias.” En la
tabla 2 del articulo se muestra como compuestos con un grupo metilo en la posicion 2 del anillo
piperidina (compuesto 18 del articulo) tiene una mayor potencia de inhibicion sobre los receptores
OX|R v OX,R, sobre los compuestos que no comprenden tal sustituyente (compuesto 22 del

articulo).

Table 2. The effect of a-methylation on piperidine potency.

Ka

. “F
Compd R ® K )
OX,R Ox.R
22 H H 36 29
18 e H 14 a2
21 H e 01% 43

Adicionalmente. el articulo citado muestra para el compuesto 28 (que es el compuesto que reclama
la presente solicitud) los valores de inhibicion e 1Csy sobre receptores OX R y OX;R en la tabla 3.
Los resultados de este estudio concluyen que la molécula de la presente solicitud tiene propiedades

inhibitorias relevantes y significativas, como se puede ver a continuacion:

' Lidia Moreira Lima and Eliezer ] Barreiro. “Bioisosterism: A Useful Strategy for Molecular Modification and Drug
Design,” Current Medicinal Chemisiry 12, no. 1 (2005): paginas 23-49.

* Paul 1. Coleman et al., “Discovery of [(2 R .5 R )-5-{[(5-Fluoropyridin-2-Y1)oxy|methyl}-2-MethyIpiperidin-1-y!][ 5-
Methyl-2-(pyrimidin-2-Y1)phenyllmethanone (MK-6096): A Dual Orexin Receptor Antagonist with Potent Sleep-
Promoting Properties.” ChemMedChem 7, no. 3 (Marzo 5, 2012): paginas 415-24.
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Table 3. Optimization of the blany carboxamide
e N
R. ,_.N\J..L, O
0
\/"'F
i Compd K [naa]® (1., Inm)€) HP (%} Sol. [pm
(0) 11 QxR
Y T 18 1.0(14) 0.2 (10) 978 <10
Mo— 7»—N AN L
N/ .
=N AN 24 0.7 (48] 0.1 (58) > 99 <10
Me—\ /N /
.{J"q-’
e 25 250 {47) 07 () 99.1 NA
Me—<, _{\-’— i
I N
S 26 32(28) 0.4 (13) 97.9 NA
Me—\ /7~ 7
=N, e 27 10 32 05 (10) 9% 174
D = 62) &L
- A
P ey 28 25(M) 03 (1) 94.1 192
Me—, T\ 4
b\ N
[a] Values are the mean of two mare expenments. [b] X, of binding [c] Determined by FUPR assay. [d] Human
plaima protein binding. [e] Solubility: measwred at pH 7 by highthroughput solubiity assay

V) Teniendo en cuenta lo anterior. en este punto vale la pena sefalar que el
Manual Andino de Patentes (MAP) establece que para que pueda negarse la existencia de nivel
inventivo, es necesario no solamente que la combinacion de las ensehanzas pueda hacerse, sino
también que exista una sugerencia o razon tal. que lleve al técnico con conocimientos medios a
combinar las ensefanzas de los documentos.’ Ademas, el MAP también establece que las
invenciones en el campo de la quimica tienen nivel inventivo cuando la materia reclamada tiene

caracteristicas estructurales inesperadas (no derivable por la persona medianamente versada en la

materia) o cuando presentan un efecto _técenico_inesperado o mejorado _impredecible del arte

o 4 - . . 2 . '
previo™. En ¢l presente caso. nada en el arte previo sugiere ni ensefa la materia de la presente
invencion, ni mucho menos sus propiedades inesperadas en relacion con los efectos sorprendentes e
inesperados aqui evidenciados, por lo que la presente invencion reviste nivel inventivo sobre el arte

previo citado.

Manual Andino de Patentes. (2004). Seccion 10.2.1 Ljemplo [
(http://www.comunidadandina.org/public/patentes.pdf).
! Ibidem Seccion 10.8.1.
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En conclusion, el compuesto reclamado por la presente invencion no hubiera podido ser obtenido
por una persona medianamente versada en la materia a partir de las ensefianzas del arte previo sin
una actividad inventiva que implicase una experimentacion exhaustiva que permitiera obtener dicho

compuesto y mucho menos que presenten las cualidades y propiedades demostradas anteriormente.

3. Finalmente. y solo a titulo ilustrativo no vinculante, me permito informar que para ¢l
concepto inventivo comprendido en la presente solicitud. ha sido otorgado hasta el momento ¢l

privilegio de patente en Estados Unidos (US Patent 8,242.121) y Europa (EEP 2152690).

Si bien es cierto que las concesiones de patentes en oficinas de otros paises no son vinculantes en el
sentido que obliguen a la SIC a tomar una decision en el mismo sentido, considero que dicha
concesion sugiere el cumplimiento de los requisitos de patentabilidad de la materia reivindicada, ya
que los criterios de evaluacion y estudio aplicados para concluir la aceptacion de dichas patentes

resultan equivalentes a los que la SIC debe emplear.

4. Por todo lo anterior, considero que las objeciones presentadas por la Examinadora en su

y por consiguiente solicito respetuosamente que el

primer examen de fondo. han sido resueltas y
Despacho tenga por cumplidos los requisitos de patentabilidad y proceda con la concesion de la

patente.

Atentamente.

(.‘ART Og l{ OL/\R I'E .

C.C. No. 79.782.747 de Bogota
T.P. 74.205

ANEXO:
—  Capitulo Reivindicatorio Modificado

— Articulo: Paul J. Coleman et al., “Discovery of [(2R, 5R)-5-{[(5-Fluoropyridin-2
Yhoxy |methyl}-2-Methylpiperidin-1-yl][5-Methyl-2-(pyrimidin-2-Y])phenyl Jmethanone {MK-
6096): A Dual Orexin Receptor Antagonist with Potent Sleep-Promoting Properties,”
ChemMedChem 7. no. 3 (Marzo 5. 2012): paginas 415-24.
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Expediente No. 09-133.050
Segundo Examen de Fondo
P2009/000184

REIVINDICACIONES

(Segundo Examen de Fondo)

Un compuesto que es 2-{2-[((2R,5R)-5-{[(5-fluoropiridin-2-il)oxi|metil } -2-
metilpiperidin-1-il)carbonil]-4-metilfenil | pirimidina o una sal farmacéuticamente
accptable del mismo.

El compuesto de la Reivindicacion 1 que es 2-{2-[((2R.5R)-5-{[(5-fluoropiridin-2-
ihoxi|metil}-2-metilpiperidin-1-il)carbonil J-4-metilfenil | pirimidina.

El compuesto de la Reivindicacion 1 que es 2-{2-[((2R.5R)-5-{[(5-fluoropiridin-2-
il)oxi|metil } -2-metilpiperidin-1-il)carbonil |-4-metilfenil } pirimidina en forma de

una sal farmacéuticamente aceptable.

Una composicion farmacéutica que comprende un vehiculo inerte del compuesto de
la Reivindicacion 1 o una sal farmacéuticamente aceptable del mismo.

Una composicion farmacéutica que comprende un vehiculo inerte del compuesto de
la Reivindicacion 2.

Una composicion farmacéutica que comprende un vehiculo inerte y el compuesto de
la Reivindicacion 3 en la forma de una sal farmacéuticamente aceptable del mismo.

ook skodeokok ok ok ik ko ok
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Discovery of [(2R,5R)-5-{[(5-Fluoropyridin-2-yl)oxylmethyl}-
2-methylpiperidin-1-yl][5-methyl-2-(pyrimidin-2-
yl)phenyllmethanone (MK-6096): A Dual Orexin Receptor
Antagonist with Potent Sleep-Promoting Properties

Paul J. Coleman,*® John D. Schreier,”® Christopher D. Cox,® Michael J. Breslin,"

David B. Whitman,® Michael J. Bogusky,” Georgia B. McGaughey,™ Rodney A. Bednar,
Wei Lemaire,' Scott M. Doran,' Steven V. Fox,* Susan L. Garson,'” Anthony L. Gotter,"

C. Meacham Harrell,'” Duane R. Reiss,'” Tamara D. Cabalu,” Donghui Cui,"”

Thomayant Prueksaritanont,”® Joanne Stevens,'”’ Pamela L. Tannenbaum,'®’ Richard G. Ball "
Joyce Stellabott,'¥ Steven D. Young,”” George D. Hartman,” Christopher J. Winrow, and

John J. Renger*

Insomnia is a common disorder that can be comorbid with
other physical and psychological illnesses. Traditional manage-
ment of insomnia relies on general central nervous system
(CNS) suppression using GABA modulators. Many of these
agents fail to meet patient needs with respect to sleep onset,
maintenance, and next-day residual effects and have issues re-
lated to tolerance, memory disturbances, and balance. Orexin
neuropeptides are central regulators of wakefulness, and
orexin antagonism has been identified as a novel mechanism
for treating insomnia with clinical proof of concept. Herein we
describe the discovery of a series of a-methylpiperidine car-

Introduction

Insamnia is defined by difficulty in initiating sleep, maintaining
sleap, or finding sleep to be non-restorative. It is a common
disorder that affects 10-15% of the general population, with a
higher incidence among the elderly." Insomnia is also associat-
ed with other diseases including depression, cardiovascular dis-
ease, and chronic pain.” The total direct and indirect costs as-
sociated with insomnia are projected at greater than $100 bil-
lion per year in the US.” Current regimens for treating insom-
nia involve the use of central nervous system (CNS) depres-
sants® that modulate GABA receptor function and
associated with risks of dependence, next-day residual effects,
amnesia, rebound insomnia, and myorelaxation” Given the

are

limitations of current treatments, novel approaches that ad-
dress both sleep onset and maintenance while providing excel-
lent tolerability are needed.

Orexin neuropeptides were discovered in 1998 by two inde-
pendent research groups and found to bind to the previously
identified orphan G-protein-coupled receptors (GPCRs):
orexin 1 receptor (OX,R) and orexin 2 receptor (OX,R)." Orexin-
secreting neurons are localized in the hypothalamus, and both
orexins A and B are proteolytically derived from a common
prepro-orexin peptide. The neurppeptide receptors have dis-

ChemMedChem 2012, 7, 415-424

£ 2012 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

boxamide dual orexin 1 and orexin 2 receptor (OX,R/OX;R) an-
tagonists (DORAs). The design of these molecules was inspired
by earlier work from this laboratory in understanding preferred
conformational properties for potent orexin receptor binding.
Minimization of 1,3-allylic strain interactions was used as a
design principle to synthesize 2,5-disubstituted piperidine car-
boxamides with axially oriented substituents including DORA
28. DORA 28 (MK-6096) has exceptional in vivo activity in pre-
clinical sleep models, and has advanced into phase Il clinical
trials for the treatment of insomnia.

{al Dr. F J. Coleman, J,D. Schreier, Or. C. D, Cox, M. J, Breslin, D, 8. Whitman,
Dr. M. J. Bogusky, Dr. 5. D. Young, Dr. G. D. Hortman
Departments of Medicinal Chemistry, Merck Research Laboratories
RO. Box 4, Sumneytown Pike, West Palnt, PA 19486 (USA)
E-mail: paul_coleman@merck.com
[b] Dr. G. B. McGaughey
Chemistry Modeling and informatics, Merck Research Laboratories
PO Box 4, Sumneytown Pike, West Point, PA 19486 (USA)
le] Dr. R. A, Bednar, W. Lemaire
In Vitro Sciences, Merck Research Laboratories
PO. Box 4, Sumneytown Plke, West Pomnt, PA 19486 (USA)
[d] Or. 5. M. Doran, 5. V. Fox, 5. L. Garson, Dr. A, L. Gotter, C. M. Harrell,
D, R. Reiss, J, Stevens, Or. P. L. Tannenbaum, Or. C J. Winrow, Dr. J. J. Renger
Neuroscience Research, Merck Research Laboratories
PO. Box 4, Sumneytown Pike, West Point, PA 19486 (LISA)
Dr, T. D. Cabaly, Or. D. Cui, Dr. T. Prueksaritanont
Drug Metabalism and Pharmacokinetics, Merck Research Laborarories
BO. Box 4, Sumneytown Pike, West Point, PA 19486 (USA)
Dr, R, G, Ball
Department of Pharmaceutical Research, Merck Research Laboratories
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la) 1. Stelisbort
Basic Pharmaceutical Sciences, Merck Research Laboratories
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le]

Supporting information for this article is available on the WWW under
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tinct but partially overlapping distributions in the CNS and
project into regions of the brain that regulate arousal and the
sleep/wake cycle. Orexin A binds with similar affinity to OX,R
and OX,R, while orexin B binds more avidly to OX,R.

There is strong genetic linkage between orexin hypofunction
and regulation of wakefulness. Inbred dogs with inheritable
loss-of-function mutations in OX,R have a narcoleptic pheno-
type. ! Human narcolepsy is associated with a loss of orexin-
producing neurons in the hypothalamus, with low to absent
levels of orexins in cerebrospinal fluid (CSF)." Significant dysre-
gulation of the sleep/wake cycle is observed in genetically
modified mice with loss of orexinergic neurons or deletion of
the prepro-orexin gene.” Secretion of orexin in the CNS occurs
with circadian frequency; orexinergic neurons become more
active during periods of wakefulness and become quiescent
during sleep.'” When administered centrally, orexin peptides
are sufficient to induce wakefulness and locomotor activity
across species including mice, rats, dogs, and monkeys."TAs
further validation of the role of orexins, small-molecule arexin
antagonists dose-dependently promote sleep in rats, dogs,
mice and humans.'”

Our laboratory recently described the discovery of suvorex-
ant (1, MK-4305), a dual orexin receptor antagonist {DORA) cur-
rently in phase Il clinical studies for the treatment of insomnia
(Figure 1)."* Suvorexant has high affinity for both the OX, and
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Figure 1. DORAs entering clinlcal studies.

OX, receptors and promotes sleep across multiple
species, including humans. Indeed, clinical proof-of-
concept studies have established that suvorexant
dose-dependently increases sleep efficiency in pa-
tients with primary insomnia.” Suvorexant is a

P J. Coleman et al.

clinical proof of concept in treating symptoms of insomnia,'"”
although clinical development was subsequently halted. SB-
649868 (3) was identified by GlaxoSmithKline as a potent
DORA and entered clinical trials in 2005."" Preclinically, SB-
649868 was shown to be efficacious in rodent and primate
sleep models;" it was placed on clinical hold in late 2007 fol-
lowing phase Il studies due to the emergence of reported pre-
clinical toxicity.

Herein we describe the discovery of [(2R,5R)-5-{[(5-fluoropyri-
din-2-yljoxy]methyl}-2-methylpiperidin-1-yl][5-methyl-2-(pyrimi-
din-2-yl)phenyllmethanone (MK-6096), a potent and reversible
dual orexin receptor antagonist currently in clinical develop-
ment for the treatment of primary insomnia.

Results and Discussion

The efforts described herein began with known piperidine car-
boxamide 4."" Newly synthesized compounds were evaluated
in a radioligand displacement assay to measure binding affinity
(expressed as K values) and subsequently assayed in a fluori-
metric imaging plate reader (FLIPR) format, which provides a
functional readout of receptor antagonism in CHO cells that
overexpress human receptors (data reported as [C,, values).
Orexin antagonist 4 possessed good potency with respect to
OX,R and OX,R receptor binding. Despite excellent potency,
DORA 4 had high plasma clearance in preclinical species and
poor physicochemical properties. Our initial investigation
probed the transpaosition of the a-substituent from the 2-posi-
tion to the 3-position while maintaining a three-carbon-atom
linkage between the piperidine nitrogen atom and the oxygen
of the aryl ether to give compound 5 (Figure 2). This transposi-
tion resulted in a =>40-fold foss in potency at both orexin re-
ceptor subtypes. Earlier work from this laboratory indicated
the cyclic constraint found in the piperidine is not essential for
good receptor potency.*® In fact, the unconstrained amidopro-
poxy aryl ether 6 was only fourfold less potent with respect to
OX,R binding. Acyclic DORA 6 also exhibited high clearance in
preclinical species and poor physicochemical properties. Qur
initial efforts focused on understanding why the «-substituted
piperidine carboxamide 4 was preferred for high potency rela-
tive to the 3-substituted analogue 5, given the results with the
unconstrained linear carboxamide 6.

e

o
L/N\}k/\()@/ F (r;\j/ PTE'NMO/LSF

member of the 1,4-diazepane-based structural class, '~"B"’\"N ] B Mﬁ—“(’N‘; o Mﬂ“—{’N\‘f)%o

a chemotype that we have previously described."” - !,’\\, N s%

Two structurally distinct DORAs, almorexant (2} and K—ﬂ O Nz

SB-649868 (3) have also entered clinical studies 4 5 6
OX,R = 0.06 NM OX,R =23 nM OX:R=8nM

(Figure 1),
Almorexant (2] has been reported to decrease
wakefulness in both rats and dogs, and first achieved
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Figure 2. Constrained and unconstrained amidopropoxy ethers,
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Minimization of 1,3-allylic strain governs the preferred con-
formations for 2-substituted piperidines when the nitrogen
atom is sp® hybridized.?"! In the case of compound 4, the 2-
substituent would be predicted to adopt a pseudo-axial orien-
tation to minimize eclipsing interactions between the amide
carbonyl and the 2-alkyl substitution.”™ In contrast, the 3-sub-
stituted piperidine carboxamide would be predicted to have
the 3-alkyl substitution oriented
pseudo-equatorially in  the
lowest-energy ground state. Pre-
viously we reported conforma-
tional analyses of potent diaze-
pane-based DORAs using single-
crystal X-ray, molecular model-
ing, and 'H NMR solution analy-
ses, suggesting that diazepane
DORAs prefer to adopt a U-
shaped conformation both in so-
lution and in the solid state®”
The conformational properties of
these cyclic carboxamides can
be complex, with multiple ring
conformers present and restrict-
ed rotation around the N-C=0
bond of the amide. Additional studies with more highly con-
strained molecules have suggested that this U-shaped confor-
mation, which is partly stabilized by a m—m interaction, may
represent a bioactive conformation for orexin receptor bind-
ing.”! Inspection of 4 reveals that the 2-substituted piperidine
carboxamide might potentiate a similar 7-71 interaction ob-
served in the diazepane series and provide access to a bioac-
tive conformation (Figure 3).

/i

0 N

Me

9 (cis, racemic)
OXyR =234 nm
OXaR = 22 7

Figure 3. Predicted of low-energy confarmation of compound 4,

We explored a strategy to induce an axial orientation for the
3-alkyl substituent by installing a methy| group at either «-po-
sition adjacent to the sp™-hybridized nitrogen atom of the pi-
peridine. In either case, 1,3-allylic strain should provide a bias
for the axial orientation of the a-methyl substituent. Provided
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that the {3)-CH,OR substituent is oriented trans to the methyl
substituent on the piperidine ring, it would be expected that
the two substituents on the piperidine would be disposed in a
trans-diaxial orientation.

Installation of the methyl group in the two a-positions of
the piperidine was performed on scaffold 5 (Schemes 1 and 3).
Replacement of the phenylthiazole carboxamide with the tria-

F
F i N"'F_-L'n Me =5
i: = 0 «N,N |
| | = e
= il
(6] N = : | N, N
L /\Q . =1 g 9 N
. Jo_ W NA
Me i \\/l'j
2-mathylation Me ]
Me
T{R=H)
OXyR =15 10 (trans, racemic)
OXzR =16 nM 0X¥;R=03nM
OXA=0.1nM
8 (R = Me)
O¥X\R= GnM
OXzA=9nm

Scheme 1. a-Methylation on piperidine carboxamide 8.

zolyl benzamide improved binding affinity for compound 7
versus 5.7 A further enhancement in potency was realized by
replacing the 4-fluorophenyl ether with a 3-methyl-4-fluoro-
phenyl ether to provide 8. Insertion of a 2-methyl group on 8
provided cis isomers 9 and trans isomers 10. The racemic trans
isomers were exceptionally potent, gaining 20- and 90-fold in
OX;R and OX,R binding affinities, respectively, over the unsub-
stituted 8. In contrast, the cis isomers 9 were less potent than
8. While we anticipated the a-methylation might increase the
binding affinity of 8 by directing the 5-substituent in an axial
orientation, the magnitude of this effect on receptor potency
was remarkable.

The 2,5-disubstituted piperidine derivatives were synthesized
as shown in Scheme 2, Hydrogenation of 6-methyl nicotinate
11 by using platinum oxide in acetic acid under moderate
pressure afforded a mixture of cis/trans piperidines in a 4.5:1
ratio. The carboxylate esters 12 were separable, and both were
independently advanced through the subseguent synthetic se-
quence. Reduction of the ester followed by formation of the
aryl ether through a Mitsunobu reaction provided aryl ether
13. Hydrogenolysis of the benzyl carbamate 13 followed by
amide formation with 2-(2H-1,2,3-triazol-2-yl}-5-methylbenzoic
acid®® provided orexin antagonists 9 and 10.

Additional SAR development was carried out on piperidine
10. The objective was to improve physicochemical properties
while maintaining good receptor potency. For compounds in
this series, high lipophilicity correlated with high intrinsic clear-
ance in human and animal liver microsomes and poor preclini-
cal pharmacokinetics. Heterocyclic replacements for the 3-
methyl-4-fluorophenyl ether were investigated (Table 1), Re-
placing the phenyl ether with aza-heterocycles such as 1,5-
naphthyridine 14, pyrimidine 15, or pyrazine 16 was not toler-
ated. Although replacing the phenyl ether with a 2-pyridine 17
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Scheme 2. Synthesis of 2,5-disubstituted piperidine DORAs. Reagents and conditions:
a) Hyy, PO, AcOH then CBz-Cl, Et,N, 64% ¢is-12 and 14% trans-12; b) LiAIH, THF; ¢} 3
miethyl-4-flugrophenol, PhyP-PS, DIAD; d) PAiOH],, H,y,, ETOH; €] 5-methyl-2-{2H-1,2,3tria-

zol-2-yllbenzoic acid, EDC, HOBT, EtyM.

B J. Coleman et al.

prepared from the commercially available 2,3-substi-
tuted piperidine 19 (Scheme 3).

As shown in Table 2, the 2,3-trans-disubstituted pi-
peridine 21 also gained significant potency versus
the non-methylated piperidine 22, although the
extent of this gain in potency on OX;R was less than
that observed with 6-methyl substitution for com-

Me pound 18. This cbservation is consistent with our
structural hypothesis that a-methylation favors the
trans-diaxially substituted piperidine with axial orien-
tation for the 3-CH,0Ar group. There were na specific
advantages of the 2,3- versus 2,5-disubstitution, so
further SAR exploration centered on compound 18.
Although compound 18 had exceptional potency,
it suffered from poor aqueous solubility (<

[a] Values are the mean of two or mere experiments.

attenuated receptor potency, binding affinity could be re-

gained by reinstallation of the para-fluoro substituent on pyri-

dine 18. Importantly, the incorporation of the pyridine signifi-

cantly improved the physicochemical properties of 18 versus

10, decreasing measured log P from = 3.5 to 2.7.
To this point, optimization in

the piperidine series had primari-

ly focused on 2,5-disubstitution,

As an alternate strategy for in-

| a,b

ducing a trans-diaxial substitu- HN‘\:/ 0. i
tion pattern on the piperidine Me O
{+/-)-19

carboxamide, we could also in-
stall a methyl group in the alter-

Table 1. SAR exploration on the aryl ether,™ Table 2. The effect of a-methylation on piperidine potency.
Me h;le
- Me..__A 2 H‘-']/,\-
o | ! | | |
e N0 = N\/k/oxfﬁ]
[ i I~
N © r!n o R? Ne e
NN NN
oy Wt
R Compd K nm) clogP Compd R Rl K, Inm]
OX,R OX,R {measured) QxR OX,R
F
| = p_— 22 H H % 29
22 10 03 01 " 18 Me H 10 02
.ME \)3.54] -
21 H Me 0.19 43
ﬁ—Nj 14 58 58 3.88
| ij\j .
N7 10 pgmL ") and low oral bioavailability in rats (< 10%). Further
. j 15 340 55 257 optimization focused on the aryl moiety of the carboxamide.
: i For key maolecules listed in this table, the synthetic sequence
)I “I 16 sa 7 S was optimized to provide improved access to the RR-trans-2,5-
N Me disubstituted piperidine (Scheme 4). Hydrogenation of pyridine
= 11 provided a -4:1 ratio of racemic cis/trans piperidines. This
SN L L 8 537 mixture could be equilibrated by treatment with sodium meth-
S F 453 oxide in methanol at 50°C for four days. After equilibration,
/J:j 18 1.0 0.2 {2';?} the ratio of cis/trans inverted, favoring the thermodynamically
N :

more stable trans isomer in a 4:1 ratio. The unpurified product
from this isomerization was reduced, and the crude amino al-
cohol 23 was protected as a carbamate. The adduct from this
reaction was then purified by HPLC on a chiral stationary sup-
port to provide pure (A,R)-CBz-23 in high enantiomeric excess,

Replacement of the triazoyl moiety present in 18 with a
phenyl group (compound 24) improved receptor binding po-
tency, but compromised physicochemical properties (agueous
solubility: 8 ugmL™"). Compounds such as 24 with higher lipo-

Ma l\iﬂa
2 QO
No_sAioH 8 lag N J0: 2
m = I ! (j]\
N, O Me N0 Me LES £
N w20 N 21

Scheme 3. Preparation of the 2,3-disubstituted piperidine carboxamide DORAs. Reagents and conditions: a) LIAIH,,

nate a-position. The 2-methyl-3- 4, b) 5-methyl-2-(2H-1,2,3-triazol-2-ylibenzoy! chloride, CH,Cl,, 55% for two steps: ¢ S-fluoropyridin-2-ol, Ph P,

alkylpiperidine derivatives were  DIAD, chiral HPLC, 77%.
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ratio. The two most abundant isomers both have the
piperidine in a chair conformation with trans-diaxial
substitution, but differ in having slow rotation
around the amide N-C=0 bond. The major isomer
(74%) is depicted in Figure 4, with strong NOEs ob-

ditions: ) PtO,, Hyg,. ACOH: b) NaOMe, MaOH, 50°C, 4 days: ¢) LIAIH,, THF, 0°C; ¢) CBz-cl,  served between the protons on the two aryl moiet-

Et,N, CH.Cl,; ) Chiracel O, 16% overall

philicity tended to have more highly shifted IC;; values in the
FLIPR assay {Table 3). The triazolyl substituent in 18 could be
replaced with a pyrazole 25, pyridine 26, or pyrimidine 27. In
the case of the pyrazole 25, significant OX,R activity was lost.
Pyridyl 26 improved the physicochemical properties with a
modest decrease in potency. The pyrimidinyl substituent in 28
afforded the best balance between OX,R/OX,R potency and
provided an unexpected improvement in agueous solubility.
The pyrimidine substitution also drove an increase in the
plasma-free fraction. Orexin antagonists with higher free frac-
tions generally achieved higher CSF concentrations and greater
sleep-promoting efficacy at comparably lower plasma levels,””
The 5-tolylmethyl substituent in 28 was critical for potency;
deletion of this methyl group or replacement with a flucrine
(compound 27) compromises OX,R potency.

Analogue 28 emerged as the most interesting molecule
from these SAR studies. Low-temperature 'H NMR studies indi-
cated an equilibrating mixture of four isomers at a 74:16:7:3

ies. This preferred conformation was confirmed in the

solid state with a single-crystal X-ray of 28."" Howev-

er, in the solid state, the preferred conformation is

the isomer with the diarylamide substituent rotated into the

configuration where the pyrimidine ring is adjacent to the fluo-

ropyridine group. The X-ray structure of 28 shows the trans-di-
axial arrangement of the 2,5-disubstituted piperidine.

Orexin receptors are conserved across species, and com-

H \-..VHME
i 7
Noz~y, 43
H =2
=N
ol o N /)
Me

Figure 4. a) 'H NMR NOEs observed for compound 28 and b) X-ray crystal
structure of 28.

Table 3. Optimization of the biaryl carboxamide™ pound 28 is highly potent {“
human, rat, dog, mouse, rabbit,
M"‘“O\/ and rhesus in vitro orexin bind-
A M D\I/% ing assays.” Compound 28 has
bt i ineti
o] NJL,F a favorable pharmacokinetic pro-
A Compd K [l (1C.q traal) HP (66 Sol. [ file in pre_c]m.ncal species. The
OX,R O%.R pharmacokinetics of 28 were
ag evaluated in Sprague-Dawley
i i N — - s i rats and beagles (Table 4). After
Me_ﬁ_,;'}_“-' 2 s N ' B i.v. administration, 28 exhibited
1. B high plasma clearance in rats
(=<q" = % 4748 o— 2508 . and low to moderate plasma
MB—"\(\ TN 7‘ ' ' ' : clearance in dogs (Table 4). The
£ terminal half-life is short in both
i ) —
=% o> 25 250 (47) 0.7 (1) 99.1 NA SPEGIES: Tanging from 05 to
. N 2.3 h. The bioavailability for 28
* was 25 and 26% in rats and
fim + .
=t N= 6 33 (28) 0.4 (13) 979 NA dogs, respectlvely: Wlll_'l peak
Me—h, /N 4 plasma concentrations in both
= species achieved rapidly after
; == N=\) 27 1032 06 (10) a5 174 :oral dosing. P[asm? protgln bind-
N/ Yt ing for 28 was high with mea-
o sured values of 94.8, 94.2, and
/=< N= - B - . e 97.5% in rat, dog, .?nd human,
Ma_\\_xf—(\ 4 respectively, The major route of
clearance for 28 in preclinical
[a] Values are the mean of two more experiments. [b] K of binding. [c] Determined by FLIPR assay. [d] Human species was via oxidative metab-
plasma protein binding. [e] Solubility: measured at pH 7 by high-throughput solubility assay. olism with significant oxidation

ChemMedChem 2012, 7, 415-424
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Table 4. Pharmacokinetics of compound 28 in rat and dog.

R p.o.”
Specias Dose [mgkg ') CL{mLmin 'kg | Vi [Lkg 1] tia (M) Dose [mgkg '] AUC [psh] Coray [p24] Ee 11 F |%]
rat 2 af 16 0.5 15 23 19 04 25
dog 0.5 5.8 1.0 23 3 4.6 1.8 04 26

[a] 20% aqueous o-u-tocopheryl poly(ethylene glycol) succinate; values are the means of n =13 experiments.

of the benzylic carbon observed. The rate of liver microsomal
metabolism for 28 in human was closer to that in dog and
lower than that in rat. The microsomal intrinsic clearance
(CL ) is 33-82 mLmin~'{mg protein}™' in dog and human,
while in rat, Cl... Is -390 mLmin~'img protein} '. Com-
pound 28 is not a potent reversible inhibitor of CYP3A4, 25,
or 2D6 (IC.; values: 35, 55, and =100 mm, respectively), It is
also not a potent time-dependent inhibitor of CYP3A4, with re-
spective k.. and K values of 0.12 min~" and 17 um.

DORA 28 dose-dependently promotes sleep in rats and
dogs following oral administration, and decreases locomotor
activity in rats relative to vehicle treatment in seven-day cross-
over studies.” When dosed in the active phase to rats at 3
and 10mgkg™' p.o., DORA 28 elicited dose-dependent de-
creases in active wake (—30.8 to —49,2%) and concomitant in-
creases in both REM (+ 28.9 to 48.4%) and non-REM sleep (9.9
to 21%). In dog EEG-telemetry studies, 28 promoted sleep at
oral dases of 0.25 and 0.5 mgkg ' when dosed in the active
phase. At these doses, significant changes in sleep measures
were recorded (Table 5).

Table 5. Dose-dependent sleep changes in male beagle dogs with com-
pound 28

Dose [makg '] Active wake (%] Sleep (%] REM [%]
Slow wave | Slow wave ||

0.25 -169* +153 +EB8.8B =707

0.5 -22.7* +39.7 +371.3"" +133.6

[a] Quantitation of sleep stage duration expressed as mean percent
change relative ta treatment with vehicle alone in the 3 h following MK-
6096 treatment (*p < 0.05, **p < 0.01, population t-test).

Dog pharmacokinetics were assessed in a cohort of satellite
animals. At effective doses of 0,25 and 0.5 makg ', oral admin-
istration of 28 was associated with C,,, values of 0.19 and
0.47 um, respectively, corresponding to AUC, ., values of 0.38
and 1.3 um h. No attenuation in the response to drug was ob-
served over 5-7 days of cumulative dosing in either rats or
dogs,

Preclinical data suggest that 28 has high potential for brain
penetration in humans. Compound 28 is not a substrate for
human or rat P-glycoprotein (P-gp)-mediated efflux in the P-
gp-expressing LLC-PK-1 cell line, and has high passive permea-
bility in control LLC-PK1 cells (P,,,=29%10 “ems™'). Based on
these preclinical data, 28 was projected to have good brain
penetration and a favorable human PK profile with a predicted
f,,, = 1-6h and rapid absorption following oral administration,

420 www.chemmedchem.org
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consistent with the desired profile for a sedative-hypnotic.
Compound 28 has favorable physicochemical properties as a
neutral crystalline form (mp: 134.8°C) with M, =420 Da, polar
surface area of 61 A, and good solubility in simulated intesti-
nal fluid (fasted state; 0,11 mgmL™"),

DORA 28 also has high selectivity for orexin receptor bind-
ing. Evaluation of 28 in a counter-screen panel of 170 receptor
and enzyme targets revealed no ancillary activities with 1Cg
values < 10 um. Compound 28 is not a potent inhibitar of the
hERG channel®™ with IC.,=46 um, and no treatment-related
cardiovascular changes were observed in preclinical evalua-
tions of this compaound in an anesthetized, vagotomized dog
model at plasma concentrations up to 18 um.™"

Compound 28 achieves high receptor occupancy in a
humanized OX,R-overexpressing transgenic rat brain assay. Fol-
lowing i.v. infusion to anesthetized rats, 28 achieved 90% oc-
cupancy with a plasma exposure of 142 nm.”* Binding of OX,R
by 28 is fully reversible as demonstrated by in vitro kinetic dis-
placement assays, Based on these favorable preclinical data, 28
was selected to move into clinical studies and designated as
MK-6096. MK-6096 has recently advanced into phase Il clinical
studies for the treatment of insemnia,**

Conclusions

In summary, we have identified a dual orexin receptor antago-
nist, MK-6096, with excellent in vitro potency, brain penetra-
tion, physicochemical properties, selectivity, and pharmacologi-
cal activity across multiple preclinical species. We previously
described the discovery and characterization of suvorexant, a
DORA currently in late-stage clinical studies. With respect to
preclinical efficacy, MK-6096 is more patent than suvorexant in
rat and dog EEG studies. Furthermore, the measured receptor
occupancies for MK-6096 versus suvorexant in transgenic rats
overexpressing human OX,R (Occy, values=0.142 and 1.1 pm,
respectively) suggest greater potency for MK-6096. The design
of MK-6096 was driven in part by an understanding of the con-
formational properties anticipated to be favorable for high
orexin receptor activity, Earlier confarmational studies on dia-
zepane carboxamides provided a strong rationale for designing
molecules with a central template that permitted intramolecu-
lar aryl-aryl interactions. In particular, piperidine methylation
adjacent to the amide nitrogen atom provided analogues with
2.5-trans-diaxial substitution and enabled a critical ;r-n interac-
tion, MK-6096 represents a novel therapy far treating insomnia
and other disorders related to sleep/wake dysregulation.

ChemMedChem 2012, 7, 415 - 424

4



A Dual Orexin Receptor Antagonist

Experimental Section

Biology

All animal studies were performed according to the NIH Guide for
the Care and Use of Laboratory Animals, and experimental proto-
cols were reviewed by the Merck Animal Care and Use Committee.
Protocols for the radioligand binding, FLIPR, and receptor occupan-
cy assays as well as polysomnographic analysis in rats and dogs
have been previously disclosed,"***

Chemistry

All solvents used were commercially available "anhydrous” grade,
and reagents were used without purification unless otherwise
noted. Non-aqueous reactions were carried out in oven- or heat-
gun-dried glassware under a N, atmosphere. Magnetic stirring
was used to agitate the reactions and they were monitored for
completion by either TLC {silica gel 60, Merck) or LC-MS. A Smith-
Creatar microwave from Personal Chemistry was used for micre-
wave heating, and a CombiFlash system using RediSep cartridges
by Teledyne Isco was used for silica gel chromatography with frac-
tion collection at A 254 nm. Reversed-phase HPLC purification was
carried out on a Waters HPLC (XBridge Prep C,y 5 um 19x 150 mm
column) using a gradient of 0.1% TFA in H,Q/CH,CN with sample
collection triggered by photodiode array detection. The reported
yields are for isolated compounds of >95% purity, unless other-
wise noted, and were not extensively optimized. Purity analysis
was carried out by HPLC with a Waters 2690 Separations Module
equipped with a YMC Pro 50x3 mm id. C,, column interfaced
with a Waters Micromass ZMD spectrometer using a gradient of
0.05% TFA in H,0/CH,CN with UV detection at A 215 and 254 nm,
'H and "C NMR spectra were recorded on a Varian INOVA 400, 500,
or 600 MHz spectrometer, and all chemical shifts are referenced to
an internal standard of tetramethylsilane or the CDCl; solvent
peak, respectively. High resolving power accurate mass measure-
ment electrospray (ES) and atmospheric pressure chemical ioniza-
tion (APCI) mass spectral data were acquired by use of a Bruker
Daltonics 7T Fourier transform ion cyclotron resonance mass spec-
trometer (FT-ICR MS), Optical rotations were determined at 237C
on a PerkinElmer 241 spectrometer in the solvents and at the con-
centrations specified.

The substituted piperidine arexin receptor antagonists described in
this manuscript exhibit complex conformations in solution, and
exist in multiple conformations as a result of hindered rotations
that are slow on the NMR timescale. The proton spectra of com-
pounds 5,9, 10, 13, 14, 15, 16, 17, 18, 20, 21, 24, 25, 26, 27, 29,
and 30 consist of broad, overlapping multiplets precluding a de-
tailed coupling constant analysis, and we feel that pictorial repro-
ductions of the NMR spectra are more informative for comparative
purposes; thus, NMR resonances of final compounds will not be
listed in numerical format. Instead, we include reproductions of
the 'H and "C NMR spectra at 25 C of all final compounds in the
Supporting Information. For compound 28 only, 'H and "*C chemi-
cal shifts were assigned from the analysis of COSY, HSQC, and
HMBC spectra acquired on a sample dissolved in CDC; at 25°C.

[3-(Hydroxymethyl)piperidin-1-yli(2-methyl-5-phenyl-1,3-thiazol-
4-yljmethanone: A solution of 2-methyl-5-phenyi-1,3-thiazole-4-
carboxylic acid (381 mg, 1.74 mmoll, piperidin-3-ylmethanol
(200 mg, 1.74 mmal), EDC (399 myg, 2.08 mmol), HOBT (282 mg,
2.08 mmol), and Et;N (0.847 mL, 6.08 mmal) in DMF (5 mL) in a mi-
crowave vessel was sealed and heated at 150°C in a microwave re-
actor for 10 min, The mixture was diluted with EtOAc and washed

ChemMedChem 2012, 7, 415-424
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with saturated aqueous NaHCO,, H,Q, and brine. The arganic layer
was dried over Na,50,, filtered, and concentrated. The crude mate-
rial was purified by gradient elution on silica gel [0—10% EtOH/
NH,OH/H.0 10:1:1 in EtDAC] to vield the product as a colorless
film (228 mg, 42 %). Please see figures at the end of the Supporting
Information for reproductions of 500 MHz 'H and 100.5 MHz
"*C NMR spectra in CDCl, at 25 °C. LRMS5=317.1 [M+H].

{3-[(4-Fluorophenoxy)methyl]piperidin-1-yl}{2-methyl-5-phenyl-
1,3-thiazol-4-yl)imethanone 5: A cooled solution (0°C) of [3-(hy-
droxymethylipiperidin-1-ylj(2-methyl-5-phenyl-1,3-thiazol-4-yl)me-
thanone (228 mg, 0.72 mmol), 4-fluocrophenol (81 mg, 0.72 mmol),
and Ph,P (189 mg, 0.72 mmol) was treated dropwise with diethyl
azodicarboxylate (0.113 mL, 0.72 mmol). After stirring overnight at
room temperature, the mixture was concentrated. The residue was
absorbed onto silica gel and purified by gradient elution on silica
gel (0—100% EtOAc in hexanes) to yield 5 as a pale-yellow solid
(52 mg, 18%). Please see figures at the end of the Supporting In-
formation for reproductions of 500 MHz 'H and 100.5 MHz "“C NMR
spectra in CDCI; at 25°C. IR (KBr): #=2927, 2858, 1634, 1505, 1208,
827, 757¢cm '+ HRMS calcd for C,Hy,FN,0,5 [M-+H): 411.1538,
found: 411.1526.

Synthesis of 9 and 10: (+/-)1-benzyl 3-methyl-6-methylpiperi-
dine-1,3-dicarboxylate cis-12 and trans-12: A solution of methyl
6-methylpyridine-3-carboxylate (1.1 g, 7.28 mmol) in BtOH (25 mL)
was treated with platinum{lV) oxide (0.165g, 0.728 mmol) and
acetic acid (0.417 mL, 7.28 mmol). A Parr bottle was evacuated and
backfilled with H,, three times and stirred under a Hy,, atmos-
phere (45 atm) at room temperature overnight. The mixture was
filtered through Celite, and the filter cake was washed with MeOH,
The filtrate was treated with TEA (4.06 mL, 29.1 mmol) and CBz-Cl
{1.143 mL, 8.00 mmol). The mixture was stirred at room tempera-
ture for 30 min and concentrated. The residue was partitioned be-
tween EtOAc and H,0. The organic phase was dried over Na,50,.
filtered and concentrated, The crude material was purified by gra-
dient elution on silica gel (0—25% EtOAc in hexanes) to yield cis-
12 as a colorless oil (1.36 g, 64%) and trans-12 as a colorless oil
(0.303 g, 14% yield), Please see figures at the end of the Support-
ing Information for reproductions of 500 MHz 'H and 100.5 MHz
"C NMR spectra in CDCl, at 25°C. LRMS =292.1 [M+H].

(+/—)Benzyl-5-[(4-fluoro-3-methylphenoxylmethyl]-2-methylpi-
peridine-1-carboxylate; (cis)-13: A solution of ¢is-12 (300 mg,
1.030 mmol) in THF (10 mL) was cooled to —78°C and treated
slowly with LiAlH, (1.119 mL, 2.57 mmol). The solution was warmed
to 0°C and stirred for 20 min, then treated dropwise with 0.1 mL
H.0, 0.1 mL 15% NaCH, and 0.3 mL H,0 successively. Na 50, was
added ta the mixture. After stirring overnight at room tempera-
ture, the mixture was filtered through a pad of Celite, and the fil-
trate was concentrated to yield alcoho! product ¢is-13, which was
taken on crude into the next step. A solution of the crude alcohol
(270 mg, 1.025 mmol), 3-methyl-4-flugrophenol (155 mg,
1.230 mmol), and Ph,P-resin  bound (572 mg, 1.230 mmol,
215 mmolg ') in CH,Cl, (3 mL) was treated with diisopropyl azodi-
carboxylate (DIAD; 0.239 mL, 1.230 mmol). The mixture was stirred
overnight, filtered, and the filtrate was concentrated. The crude
material was purified by gradient elution on silica gel (0—25%
EtOAc in hexanes) to yield ¢i5-13 as a yellow oil (228 mg, 60%
yield) over two steps. Please see figures at the end of the Suppaort-
Ing Information for reproductions of 500 MHz 'H and 100.5 MHz
C NMR spectra in CDCly at 25°C. LRMS =372.1 [M+H].

{4/~ )cis-{5-[{4-Fluoro-3-methylphenoxy)methyl]-2-methylpiperi-
din-1-yl}[5-methyl-2-(2H-1,2,3-triazol-2-yl)phenylimethanane (9):
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A solution of is-13 {228 mg, 0.614 mmeol) in EtOH (5 mL) was treat-
ed with Pd(QH), on carbon (43.1 mg, 0.061 mmol). The flask was
evacuated and backfilled with H,,, three times and stirred under a
H; atmosphere {1 atm) at room temperature for 30 min. The mix-
ture was filtered though a syringe filter. The filtrate was concentrat-
ed to yield an amine product which was taken on crude into the
next step. A solution of the crude amine (146 mg, 0.615 mmal) in
DMF (4 mL) was treated with S-methyl-2-(2H-1,2,3-triazol-2-yl)ben-
zoic acid (125 mg, 0.615 mmol), EDC (142 mg, 0.738 mmol), HOBT
{113 mg, 0.738 mmal}, and TEA (0.257 mL, 1.846 mmal). After stir-
fing at room temperature overnight, the mixture was diluted with
EtOAc, washed with H.O (3x) and once with brine. The organic
phase was dried over Na,S0,, filtered, and concentrated. This mate-
rial was purified by gradient elution RP HPLC [5-+95% CH,CN in
H,O (0.1% TFA)] to give pure fractions which were concentrated,
diluted with EtOAc, and washed with saturated agueous NaHCO..
The organic phase was dried over Na,50., filtered, and concentrat-
ed to yield 9 as a white solid (149 mg, 57 % yield) over two steps.
Please see figures at the end of the Supporting Infarmation for re-
productions of 500 MHz 'H and 1005 MHz "CNMR spectra in
CDCly at 25 C IR (KBr): #=2929, 2862, 1629, 1499, 1436, 1410,
1202, 951, 823, 731 cm’'; HRMS calcd for CuHpFN,Q, IM4+HE:
423.2191, found: 423.2187,

(+/—|Benzyl-5-[{4-fluoro-3-methylphenoxy)methyl]-2-methylpi-
peridine-1-carboxylate (trans-13): A solution of trons-12 (300 mag,
1.030 mmol) in THF (10 mL) was cooled to —78"C and treated
slowly with LiAIH, (1.119 mL, 2.57 mmol). The solution was warmed
to 0°C and stirred for 20 min, then treated dropwise with 0.1 mL
H,0, 0.1 mL 15% NaOH, and 0.3 mL H,0 successively. Na,S0, was
added to the mixture. After stirring overnight at room tempera-
ture, the mixture was filtered through a pad of Celite, and the fil-
trate was concentrated to yield the alcohol product which was
taken on crude into the next step. A solution of the crude alcohol
(270 mg, 1.025 mmol), 3-methyl-4-flucrophenol (155 mg,
1.230 mmol), and resin-bound Ph,P ({572 mg, 1.230 mmaol,
215 mmolg ") in CH,CL, (3 mL) was treated with DIAD (0.239 miL,
1.230 mmol). The mixture was stirred overnight, filtered, and the
filtrate was concentrated. The crude material was purified by gradi-
ent elution on silica gel (0—25% EtOAc in hexanes) to yield trans-
13 as an orange oil (103 mg, 27 %) over two steps. Please see fig-
ures at the end of the Supporting Information for reproductions of
500 MHz 'H and 1005 MHz "C NMR spectra in CDCl; at 25°C.
LRMS =372 [M+H].

(+/—Jtrans-{5-[(4-Fluoro-3-methylphenoxy)methyl]-2-methylpi-

peridin-1-ylj[5-methyl-2-(2H-1,2,3-triazal-2-yl)phenylJmethanone
(10): A solution of trans-13 (100 mg, 0.269 mmol) in EtOH (5 mL)
was treated with Pd(OH); (18.90 mg, 0.027 mmol). The flask was
evacuated and backfilled with H,,, three times and stirred under a
H; iy atmosphere (1 atm) at room temperature for 30 min. The mix-
ture was filtered though a syringe filter. The filtrate was concentrat-
ed to yield amine product which was taken on crude into the next
step. A solution of the crude amine (64 mg, 0.270 mmol) in DMF
(4 mL) was treated with 5-methyi-2-(2H-1,2,3-triazol-2-yl)benzoic
acid (548 mg, 0.270 mmol}, EDC (62.0 mg, 0.324 mmoal}, HOBT
(49.6 mg, 0.324 mmol), and TEA (0.113 mL, 0.809 mmaol). After stir-
ring at room temperature overnight, the mixture was diluted with
EtOAc, washed with H,O (3x), and once with brine. The organic
phase was dried over Na,SO,, filtered, and concentrated. This mate-
rial was purified by gradient elution RP HPLC [5—95% CH,CN in
H,0 (0.1% TFA)] to give pure fractions which were concentrated,
diluted with EtOAc, and washed with saturated aqueous NaHCO,.
The organic phase was dried over Na,SO,, filtered, and concentrat-
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ed to yield 10 as a white solid (53 mg, 47 %) over two steps. Please
see figures at the end of the Supparting Information for reproduc-
tions of 500 MHz 'H and 100.5 MHz “C NMR spectra in COCl, at
25°C. IR (KBr): #=2934, 2868, 1634, 1501, 1434, 1204, 1033, 962,
834, 765cm '} HRMS caled for CoH,FN,O, [M+H]: 4232191,
found: 423.2193.

{4/~ )[-3-(Hydroxymethyl)-2-methylpiperidin-1-yl][5-methyl-2-
(2H-1,2,3-triazol-2-yl)phenyllmethanone (20): (25,3R)-2-Methylpi-
peridine-3-carboxylic acid hydrochloride (19; 590 g, 2.84 mmoll
was dissolved in THF (14 mL) and cooled to 0 C. To the stirring so-
Jution was added LiAIH, in THF {9942 mL, 9.94 mmol) dropwise.
The solution was allowed to stir at room temperature for 2 h. The
reaction mixture was cooled to 0°C. To the cooled solution was
added successively 378 ul H,0 dropwise, 378 pl 15% NaQH solu-
tion, and 1.2mL H,0 at once, The resulting biphasic mixture was
stirred, and then Na,50, was added and stirred for an additional
30 min. The mixture was filtered through Celite, and the Celite
cake was washed with MeOH/CH,Cl,, and concentrated to yield
crude amino alcohol as an off-white solid, which was used in the
next step as is.

The crude amino alcohal (330 mg, 2.55 mmol] was dissolved in
CH,Cl, (=7 mL) and then Et;N (890 pl, 6.39 mmol] was added and
stirred. In a separate flask 5-methyl-2-(2H-1,2,3-triazol-2-yl)benzoy|
chloride (623 mg, 2.81 mmol) was dissolved in CH,ClL, (-7 mL), the
solution was cooled to 0°C. After 10 min, the solution containing
the amino alcohol was added in small portions and upon complete
addition, the ice bath was removed. The reaction was allowed to
stir for 18 h. The reaction mixture was diluted with CH,Cl,, and
then washed with saturated NaHCO, sclution and brine, dried
(Na;S0.), and concentrated. The residue was purified by silica gel
chromatography (40 g) eluting with 0—50% EtOAc/hexanes. Pure
fractions of desired product were concentrated to yield 20 as a
white solid (440 mg, 55%). Please see figures at the end of the
Supporting Information for reproductions of 500 MHz 'H and
100.5 MHz "*C NMR spectra in CDCl, at 25 C; LRM5=315.5 [M+H).

[(25,3R)-3-{[(5-Fluoropyridin-2-yl)oxylmethyl}-2-methylpiperidin-
1-yll[5-methyl-2-(2H-1,2,3-triazol-2-yl)phenyllmethanone  (21):
Compound 20 (200 mg, 0.636 mmaol) was dissolved in CH,Cl.. 5-
Fluoropyridin-2-ol {80 mg, 0795 mmol) and PhP (334 mg,
1.272 mmol) were added, and the solution was stirred for 10 min.
DIAD (186 pL, 0.954 mmol) was added dropwise, and the solution
was stirred for 1 h. The reaction mixture was diluted in EtOAc,
washed with saturated NaHCO, brine, dried, and concentrated, The
residue was purified on silica gel (40g) eluting with 0—75%
EtOAc/hexanes to yield a residue which was resolved by chiral
SFC: Column AS-H, 4.6 mmx250 mm; eluting with 15% EtOH,
85% CO,, 0.1% DEA at a flow rate of 24 mLmin ' 1o yield 80 mg
(329%) rac-21 as a white solid. Compound 21 elutes first with t,
3.78 min {25 mg, 10%). Please see figures at the end of the Sup-
porting Information for reproductions of 500 MHz 'H and
100.5 MHz "C NMR spectra in CDCl; at 25°C. [ulp= +31.28 (c=
1.49, CHCL); IR (KBr): #=2941, 1634, 1486, 1377, 1268, 1225, 1024,
952, B25cm i HAMS calcd for CoHiFN.O, [M4H): 410.1987,
found: 410.1983.

Benzyl (2R,5R)-5-(hydroxymethyl)-2-methylpiperidine-1-carbox-
ylate (2R, 5R-CBz-23): A solution of the methyl 6-methylpyridine-3-
carboxylate hydrochloride (23 g, 152 mmol) in EtOH (200 ml) was
treated with 5 mol% PtQ, (1.728 g, 7.61 mmal) and AcOH (8,71 mL,
152 mmol). A Parr bottle was evacuated and backfilled with H,,
three times and stirred under a H,,, atmosphere (310kPa, re-
charged four times) at room temperature for 3 h. The mixture was
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filtered through Celite, and the filter cake was washed with MeOH.
The filtrate was concentrated to yield product with a ~3.5:1 cis/
trans ratio, This materfal was diluted with MeOH (300 mL), treated
with NaOMe (32.9 g, 183 mmol), heated at 50°C, and stirred at this
temperature for four days. The mixture was cooled to room tem-
perature, neutralized to pH7 with concentrated HCI, filtered
through Celite and the filtrate was concentrated, The residue was
suspended in MeQH and filtered again. The resulting filtrate was
concentrated to yield 24 g of crude amine hydrochloride (~4:1
trans/cis).

A suspension of the amine hydrochloride, —4:1 trans/cis (24 g,
124 mmol) in THF (900 mL) with overhead stirring was cooled to
0°C and treated dropwise with LIAIH, (315 mL, 315 mmol) via addi-
tion funnel, After stirring for 30 min, maintaining at 0°C, the mix-
ture was treated dropwise via addition funnel with 144 mL H,0,
144mbL 15% NaOH, and 43.2 mL H,O successively. Na,50, was
added to the mixture. After being stirred for 2 h at room tempera-
ture, the mixture was filtered, and the filtrate was concentrated to
yield 15.3 g of crude amino alcohol. A solution of the crude amino
alcohol (15.3 g, 118 mmol) in CH,Cl; (200 mL) was treated with TEA
(33.0 mL, 237 mmol), and CBz-Cl (18.60 mL, 130 mmol). The mixture
was stirred at room temperature overnight and then concentrated.
The residue was partitioned between EtOAc and H,0. The organic
phase was dried over Na,50,, filtered, and concentrated. The crude
material was purified by gradient elution on silica gel (0—100%
EtOAc in hexanes) to yield 17.9 g racemic material (2.5:1 trans/cis).
The trans material was separated away from the cis diastereomers,
and the enantiomers resolved on a 10 em o.d. Chiracel column by
isocratic elution (87:13 hexanes/iPrOH) to yield 28,5R-CBz-23 as a
tan oil (first eluting peak; 5.0 g, 16%) over three steps including
the chiral separation (>99% ee). Please see figures at the end of
the Supporting Information for reproductions of 500 MHz 'H and
100.5 MHz "C NMR spectra in CDCly at 25°C. [a)y=-31.68 {c=
2.02, CHCL,); LRMS = 264.1 [M+HL.

Benzyl (2R,5R)-5-{[(5-fluoropyridin-2-yljoxylmethyl}-2-methylpi-
peridine-1-carboxylate  (29): A solution of 24 (120 mg,
0.456 mmol), 5-fluoro-2-hydroxypyridine (56.7 mg, 0.501 mmol),
and resin-bound Ph;P {0.254 mg, 0.547 mmol, 2.15mmolg™’) in
CH,Cl, (3 mL) was treated with DIAD (0.106 mL, 0.547 mmol). The
mixture was stirred overnight and filtered, and the filtrate was con-
centrated. The crude material was purified by gradient elution RP
HPLC [5—95% CH,CN in H,0 {0.1% TFA)] to give pure fractions,
which were concentrated, diluted with EtOAc, and washed with sa-
turated agueous NaHCO,. The organic phase was dried over
Na,50., filtered, and concentrated to yield 29 as a colorless film
(107 mg, 66%). Please see figures at the end of the Supporting In-
formation for reproductions of 500 MHz 'H and 100.5 MHz "*C NMR
spectra in CDCL at 25°C. [al,=—9.94 (c= 252, CHCL,); LAMS =
359.1 [M+H].

[(2R,5R)-5-{[(5-Fluoropyridin-2-yljoxylmethyl}-2-methylpiperidin-
1-yl]{2-iodo-5-methylphenylimethanone (30); A solution of 29
(107 mg, 0.299 mmol) in EtOH (5 mL) was treated with 10 mol%
Pd(OH), {2096 mg, 0.030 mmol). The flask was evacuated and
backfilled with H,, three times and stirred under a Hy,, atmos-
phere (1 atm) at room temperature for 40 min. The mixture was fil-
tered though a syringe filter. The filtrate was concentrated to yield
desired amine, which was taken on without further purification. A
solution of the crude amine (290 mg, 1.293 mmol} in DMF (5 mL)
was treated with  2-iodo-5-methylbenzoic  acid (339 mg,
1.293 mmol), EDC (297 mg, 1.552 mmol), HOBT (238 mg,
1.552 mmol), and TEA (0.541 mL, 3.88 mmol). After stirring at room
temperature overnight, the mixture was diluted with EtOAc and
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washed with H,0 twice. The organic phase was dried over Na,50,,
filtered, and concentrated. The crude material was purified by gra-
dient elution on silica gel (0—50% EtOAc in hexanes) to yield 30
as a colorless oil (529 mg, 87 %) over two steps. Please see figures
at the end of the Supporting Information for reproductions of
500 MHz 'H and 100.5 MHz “CNMR spectra in CDCl, at 25 C.
[erls=—32.1 (c=2.71, CHCly); LRMS = 468.9 [M+-H].

[{2R.5R)-5-([(5-Fluoropyridin-2-yl)oxylmethyl}-2-methyipiperidin-
1-yll[5-methyl-2-(pyrimidin-2-yl)phenyllmethanone  (28; MK-
6096): A solution of 30 (50 mg, 0.107 mmol) in DMF (1 mL) was
treated with 2-{tributylstannyl)pyrimidine (99 mg, 0.267 mmol), CsF
(324 mg, 0.214 mmol), Cul (4.07 mg, 0.021 mmol), and (Ph,P},Pd
(1234 mg, 10.68 pmoll. The mixture was heated at 100°C and
stirred for 1 h, The mixture was cooled to room temperature, dilut-
ad with EtOAc, and washed with H,0. The organic phase was con-
centrated and was purified by gradient elution RP HPLC [5—95%
CH,CN in H,0 (0.1% TFA)] to give pure fractions which were con-
centrated, diluted with EtOAc, and washed with saturated aqueous
NaHCO,. The organic phase was dried over Na,50,, filtered, and
concentrated to yield 28 as a white solid (26 mg, 58%): mp:
1348 °C; [aly= -37.24 (c=3.84, CHCl,); Compound 28 exists as a
mixture of four rotameric components in chemical exchange in
CDCl, at room temperature (74:16.7:3). 'H and “C chemical shifts
of the two most populated ratamers were assigned from the anal-
ysis of COSY, HSQC, and HMBC spectra acquired on a sample dis-
solved in CDCL, at 25°C.

Rotamer 1: (74% of total) "H NMR (599.458 MHz, CDCl,, 25'C): =
8.75 (2H), B.24 (1H), 8.00 (1H), 732 (1 H), 7.19 (2H), 6.95 {1 H),
6.39 (1H), 504 (1H), 436 (1H), 4.09 (1H), 3.48 (1H), 3.09 (1 H),
1.99 (1H), 1.97 (2H), 1.92 (3H), 163 (1H), 1.50 (1H), 1.35 ppm
(3H); C NMR (150.742 MHz, CDCl,, 25°C): 6=172.4, 164.0, 159.8,
156.8, 155.2, 141.0, 137.7, 133.7, 131.8, 1293, 129.2, 1283, 1189,
111.6, 65.5, 43.9, 41.6, 32.6, 254, 209, 20.9, 14.0 ppm.

Rotamer 2: (16% of total) 'H NMR (599.458 MHz, CDCl,, 25°C): & =
8.92 (2H), 8.26 (1H), 7.99 (1H), 7.35 (1 H), 7.29 (1H), 7.15 (1 H), 7.10
(1H), 6,77 (1H), 4.74 (1H), 4,53 (2H), 3.86 (1H), 3.12 (1H), 2.42 (3H),
2.34 (1H), 1.92 (1 H), 1.89 (1 H), 1.78 (1 H), 1.22 (1 H), 1.21 ppm (3H);
YCNMR (150,742 MHz, [DJOMSO, 25°C): d=171.4, 164.2, 160.1,
156.9, 156.9, 155.3, 1404, 137.6, 133.3, 132.0, 129.7, 129.5, 127.6,
126.7, 1120, 66.2, 49.8, 37.0, 33.0, 256, 21.5, 199, 16.1 ppm. See
the Supporting Information for reproductions of 'H and "*C NMR
spectra. IR (KBr); #=20978, 2940, 1619, 1567, 1485, 1414, 1265,
1224, 1013, 770cm™’; HRMS caled for CoH,FN,O, [M4H):
421.2035, found: 421.2044.

The Supporting Information also includes experimental details for
the syntheses of compounds 7, 8, 14, 15, 16, 17, 18, 24, 25, 26,
and 27.
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Replacing the phenyithiazoyl carboxamide with 2-(2H-1,2,3triazol-2-yl}-
S-methylbenzamide improves physicochemical properties and orexin
binding affinity.

For preparation of 2-(2H-1.2,3-triazol-2-yl}-5-methylbenzoic acid, see
ref. [12].

In related occupancy experiments in rat, higher unbound plasma con-
centration correlated with higher CSF levels of drug.

Compound 28: C,HuFNQ; M.=4204B0, monaclinicc P2, o=
10.8883(5), b=17.8183(15), c¢=12.0063(10) A, f=116.2840(10)", V=
2088503 A, Z=4, D,=1337gcm ', monochromatized radiation
AiMo) = 071073 A, =009 mm~', FODD) =888, T=100K Data were
collected on a Bruker CCD diffractameter to a 0 limit of 28.34°, which
yvielded 23849 reflections. There are 9455 unigue reflections with 112
observed at the 2i level. The structure was soived by direct methods
[SHELXS-97, G. M. Sheldrick, Acta Crystallogr Sect. A Found. Crystallogr.
2008, 64, 112-122) and refined using full-matrix least-squares on F
(SHELXL-97, G. M. Sheldrick, Acta Crystallogr. 2008, Af4, 112-122). The
compound crystallized with two independent molecules in the asym-
metric unit of the fattice. The final model was refined using 563 param
eters and all 9455 data. All non-hydrogen atoms were refined with ani-
sotropic thermal displacements. The final agreement statistics are: A=
0.035 (based on 9112 reflections with | > 2at))), wh = 0.0B8, 5=1.03 with
(A7} gy < 0.01, The maximum peak height in a final difference Fourier
map is 0.219eA™ and this peak is without chemical significance.
CCOC-857980 contains the supplementary crystallographic data for this
paper. These data can be obtained free of charge from The Cambridge
Crystallographic Data Centre via www.ccde.cam.acuk/data_request/cif
C. J. Winrow A. L. Gotter, C. D. Cox, P. L. Tannenbaum, 5. L. Garson, 5. M.
Doran, M. ). Breslin J. D. Schreier, 5. V. Fox, C. M, Harrell, J. Stevens, D. R.
Reiss DR, D. Cui, P. J. Coleman, J. ). Renger, Neuropharm. 2011, 62, 978-
987

Compound 28 was tested for its effect on hERG channels heterologous
ly expressed in CHO K1 cells using standard whole-cell voltage-clamp
technigues. Compound 28 inhibited hERG current with an 1C,, value of
46 .

Compound 2B was administered intravenously over three sequential
30-min periods at 1, 5, and 6 mgkg ' in a vehicle of 30% (w/v) hydrox
ypropyl-fi-cyclodextrin in water to determine its effects on cardiovascu
lar function in three anesthetized, vagotomized dogs. These effects
were compared with vehicle previously tested in a separate set of four
dogs. Heart rate, mean arterlal pressure, and electrocardiographic pa-
rameters (PR, QRS, and QT/QTc intervals] were monitored predose and
during each 30-min infusion period. No treatment-related effects were
observed. Peak compound 2B plasma concentrations {mean) measured
during the 30-min infusions of 1, 5, and 6 mgkg™' were 4, 13, and
19 pm, respectively,

For a description of the eccupancy assay, see ref. [11¢].
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