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TRADUCCION OFICIAL No. 260207 del inglés al espafiol realizada por Jaime
Amando Garavito Burgos, cédula de ciudadanla No. 18.130.702 de Bogota,
Traductor e Intérprete Oficial inglés-espafiol-inglés segin Resolucién No. 034 de
enero 11 de 1983 expedida por el Ministerio de Justicia de la Repdblica de

Colombia
PODER OTORGADO POR WYETH
APOSTILLA
1. Palis: Estados Unidos de América

Este documento publico
2. Ha sido firmado por MICHELLE L. MC GOWAN
3. Quien actua en calidad de NOTARIO PUBLICO DE NUEVA JERSEY
4. Lieva el sello de MICHELLE L MC GOWAN NOTARIO

Certificado
5. En Trenton, Nueva Jersey 4 ﬁdj-)? .
B

6.  El11de enero de 2007 AIME. A. GARAV:;‘;S

raapuETon . -'.‘\':‘. ¥
7.  PorBradley Abelow, Tesorero de Nueva Jersey - 034 :::;: Lugncis

s TE

8. N°® A280417
9. Sello (Aparece adherido sello dorado)

10. Firma (fimnado) Bradley Abelow

Texto en inglés y en espafiol mediante el cual WYETH con oficinas en Five Giralda
Farms, Madison, NJ 07940, Estados Unidos de América, otorga poder a ALVARO
CORREA ORDONEZ y/o OLGA GEORGETTE OTERO y/o RICARDO METKE
y/o JUAN PABLO CONCHA todos miembros de la firma de abogados Raisbeck,
Lara, Rodriguez & Rueda domiciliada en Bogota, D.C., Colombia y ratifica todo lo

actuado en derecho hasta el momento por cualquiera de los mencionados
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apoderados con respecto a la solicitud de patente en Colombia titulada
“FENOLES DE CARBONIL FENANTRIDINA COMO MODULADORES DE

CITOQUINA"

Dado y firmado a los 10 dias del mes de enero de 2007 / M
WYETH (AIME A GARAVITO B.
. . . rmagucron § wrrEAPRITE ﬂll:’:

(Fira ilegible) S o34 de taere 11 do

William H. Calnan; Subsecretario e TEWO O JUSTICIA

ESTADO DE NUEVA JERSEY )
) DECLARACION JURAMENTADA
CONDADO DE MORRIS )
Hoy 10 de enero de 2007, comparecié ante mi personalmente William H.
Calnan, Subsecretario de Wyeth, a quien conozco y de quien doy fe se trata de la

persona descrita en el anterior instrumento y quien suscribié el mismo y reconocio

ante mi haberlo suscrito.

(Firmado) Michelle L. McGowan, Notario Publico

(Aparece sello realzado que dice: “Michelle L. McGowan, Notario Pablico, Nueva
Jersey")

(Sello en tinta que dice: “Michelle L. McGowan, Notario Pablico, Estado de Nueva
Jersey, No. 2108903. Calificado en el Condado de Morris. Comisién vence el 09

de febrero de 2011%)

La anterior es traduccion fiel y completa de la cual se deja copia en esta oficina

para su confrontacion.

aime Armando Garavito Burgos
c.c. N® 19.130.702 de Bogota
Traductor e Intérprete Oficial seglin Resolucion N° 034 de enero 11 de 1983
expedida por el Ministerio de Justicia

BOGDMS # 70959
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
MICHELLE L MC GOWAN

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

BEARS THE SEAL/STAMP OF:
MICHELLE L MC GOWAN, NOTARY

CERTIFIED

5. AT TRENTON, NEW JERSEY =
6. THE 11TH DAY OF JANUARY 2007

7. BY: Bradley Abelow, NEW JERSEY TREASURER

8. NO. A280417

9. SEAL/STAMP: 10. SIGNATURE
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POWER OF ATTORNEY

The undersigned.

WYETH

with offices at

Five Giralda Farms, Madison, NJ 07940,
United States of America

declares that it hereby grants to

ALVARO CORREA-ORDONEZ and/or

OLGA GEORGETTE OTERO and/or

RICARDO METKE and/or

JUAN PABLO CONCHA

@11 membess of the law firm Raisbeck, Lars, Rodriguez & Rucda,
with domicile at Av. 82 No, 10 — 62, 6Th floor, of Bogotd D. C.,,
Colombia, and for so long as they remain members of the law
firm, a full and sufficient power of attorney with respect to
Colombian patent application(s) based on PCT/US2005/031053
and entitled “PHENANTHRIDINE CARBONYL PHENOLS AS
CYTOKINE MODULATORS"

and to obtain patent protection thereof, for which purpose I {we)
authorize the said sitomeys to represent me (us) before any
authorities or persans, with or without jurisdiction, specially those
administrative, administrative contentious and judicial, as well as
before Arbitration Court, in all matters concerning the following:
a) Obtainment of a patent(s) based upon said patent spplication(s),
including filing of assignments, change of name or address,
voluntary cancellation; and defending oppoaitions, cancellations,
rullity, writ mandamus, and in general the civil, penal, an
administrative processes relating to those rights.

I hereby ratify all lawful actions previcusly taken on behalf of this
company by the aforementioned attorneys with respect to the
mentioned matters,

Done and subscribed in

Onthe VO™  dayof Jarwory of2007

Sigoature of the person Issuing the Pawer
WYETH
V47 A .

William H. Calnan
Assistant Secretary

T V%
AM10]547.Coltimbis
Relsbeck, Lara, Rodriguex & Ruada \O

Av. 82 No. 10 - §2 &th Fioor
Bogotl, Colombla

NIT: 800.088.840-3
Tek +37 1 834 1500
Fauc +57 1 378 21
www.bakpmet.com

DE AB
La abajo firmada,
WYETH

con oficinas en

Five Giralda Farms, Madison, NJ 07940,
Estados Unidos de América

declars por ¢l presente que otorgs &

ALVARO CORREA-ORDONEZ y/o

OLGA GEORGETTE OTERO y/o

RICARDO METKE y/o

JUAN PABLO CONCHA
Todos miembros de la firma de abogados Raisbeck, Lara,
Rodriguez & Rueda, con domicilio en la Av. 82 No. 10 - 62
Piso 6 en Bogoth D. C., Colombia, y hasta tanto ellos contimien
siendo miembros de la firma, poder especial amplio y suficiente
con respecto a la solicitud(es} de patente en Colombia basada(s)
en PCT/US2005/031053 y titulada

y pam obtener 1a proteccién de pateate de Ia misma, 8 cuyo
efecto autorizo (amos) a los dichos epoderados para que me
(nos) representen ante cualesquiers sutoridades o personas,
ejerzan o no jurigdiccién, especialmente ante las del orden
administrativo, contencioso-administrativo y judicial, as{ como
los tribunales de arbitramento, en todo lo concemiente a los
siguicntes asuntos: 8) Obtencién de ln(s) patente(s) de invencién
basada(s) en la mencionada solicitud de patente, incluyendo
presentacién de tragpasos, cambio de nombre ¢ direccitn,
cancelacién volunteria; y defensa en oposiciones, cancelaciones,
mulidades, 1a tutela, y general procesos civiles, penales,
adminigtrativos relacionados con estos derechos.

Iguaimente, matifico todo lo actuado derecho hasta el
momento en nombre de estn compadia por cuslquiera de los
mencionados apoderados en los casos mencionados.

Dado y firmado en

Alos dias del mes de

Firma de la persona que firma el Poder
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STATE OF NEW JERSEY )
) SS:
COUNTY OF MORRIS )

On this 10* day of January 2007, before me personally appeared William H.
Calnan, Assistant Secretary of Wyeth, to me known and known to me to be the individual
described in and who executed the foregoing instrument, and he acknowledged to me that
he executed the same.

Notary Public

.
o
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DPHENANTHRIDINE CARBONYL PHENOLS AS CYTOKINE MODULATORS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001)] This application claimg priority to provisional application serial number
60/606,784 filed on September 2, 2004 incorporated herein by reference in iis entirety.

BACKGROUND
[0002] The present invention relates generally to phenanthridine carbonyl
compounds such ag substituted phenanthridine carbonyl phenols and methods of using
them.
[0003] The ability of ligands for the estrogen receptor to inhibit inflammatory
gene expression and canse a reduction of cytokines, chemokines, adhesion molecules and
inflammatory enzymes is well known. A common component of chronic inflammatory
conditions is polymorphonuclear leukocyte and monocyte infiltration into the site of
damage through increased expression of cytokines and adhesion molecules responsible
for their recruitment. Overproduction of the cytokine interleukin (IL~6) has been
associated with states of chronic inflammation (Banexr M. A., Herrmann F., Ann.
Hematol,, 1991, 62, 203). Synthesis of the IL-6 gene is believed to be induced by the
transcription factor nuclear factor xB (NF-xB). Interference at this step in the
inflammatory process cen effectively regulate the uncontrolled proliferative process that
occurs in these chronic conditions.
[0004] Activation of the estrogen receptor provides a means to treat the
inflammatory component of diseases such as atherosclerosis, myocardial infarction (MI),
congestive heart failure (CHF), inflammatory bowel disease and arthritis, in part by
interfering with cytokine expression. Other therapeutic indications for these type of
molecules include type II diabetes (Cefalu, J Womens Health & Gender-based Med.
2001, 10, 241; Yuan et al., Science, 2001, 293, 1673), osteoarthritis (Pelletier et al.,

-1-
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Arthr. & Rheum., 2001, 44:1237; Pelson et al., Curr Opinion Rheum, 1998, 10, 269)
asthma (Chin-Chi Lin et.al, Jmmunol. Lett., 2000, 73, 57), Alzheiemer’s disease (Roth,
A. et al,; J. Neurosci. Res., 1999, 57, 399) and autoimmune diseases such as multiple
sclerosis and theumatoid arthritis.

[0005} In view of the foregoing, there exists a need for the identification of
ligands for the estrogen receptor and for methods of using the identified ligands to
modulate the activity of the receptor and, preferably, treat disease.

SUMMARY
[0006] The present invention provides, inter alia, phenanthridine carbonyl
compounds and compositions, particularly those that find use as ligands for the estrogen
receptor, and methods of using them. Representative compounds of the invention include
those of Formula 1:

Ry ORsa

Formula 1

wherein

Ry, Rz, R3, aad Ry, are, independently, hydrogen, lower alkyl, halogen, or aryl;

Ry, Rs, Ry, and Ry, are, independently, hydrogen, lower alkyl or halogen;

Rit, Riz, Rys, a0d Ry5 ave, independently, hydrogen, hydroxy, lower alky], alkoxy,
or halogen;

one of Rs and Rg is hydrogen and the other is lower alkyl;

Ry3 is hydrogen, -(C=O)Ry6, -S(O):R17, -S(0)2:N(R15)(Ry5), or D-glucuronidate;

-7.
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R is alkyl, aralkyl or aryl; . n {I}A

Ry7is alkyl, aryl, heteroaryl, cycloalky}, alkenyl, cycioalkenyl, or alkynyl;

Ris and Ry are, independently, hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
monofluoroalkyl, perfluoroalkyl, aryl, arylalkyl, cycloalkenyl, heteroaryl,
heteroarylaikyl, hydroxy-(Cz-Ce)alkyl, alkoxyalkyl, alkylthioalkyl, carbonyl, acyl,
alkoxycarbonyl, ~C(O)NH;, alkylaminocarbonyl, dialkylaminocarbonyl, alkylaminoalkyl,
or dialkylaminoalkyl;

or R;s and R, are taken together with the nitrogen atom to which they are
attached to form a saturated, unsaturated or partialty saturated C4-Cy carbon ring.
[0007] Tn some compounds of the present invention,

Ri, Ra, R3, R4, Ry, Rg, Ry, and Ry, are, independently, hydrogen, lower alkyi or
halogen;

Ri1, Riz, Rus, and Ry are, independently, hydrogen, hydroxy, lower alkyl, alkoxy,
or halogen;

one of Rs and R is hydrogen and the other is lower alkyl;

Ry3 is hydrogen, {(C=O)R;s, -S(O)2R17, -5(0):N(R1s)(R19), or D-glucuronidate;

Ry is alkyl, aralkyl or aryl;

Ry7is alkyl, aryl, heteroaryl, cycloalkyl, slkenyl, cycloalkenyl, or alkynyl;

Rys and Ry are, independently, hydrogen, alkyl, alkenyl, alkynyi, cycloalkyl,
monofluoroalkyl, perfiuoroalkyl, aryl, arylalkyl, cycloalkenyl, heteroaryl,
heteroarylalkyl, hydroxy-(Cz-Ce)alkyl, alkoxyalkyl, alkylthioalky], carbonyl, acyl,
alkoxycarbonyl, -C(O)NH,, alkylaminocarbonyl, dialkylaminocarbonyl, alkylaminoalkyl,
or dialkylaminoalkyl

or R,;3 and R}y are taken together with the nitrogen atom to which they are
attached to form a saturated, unsaturated or partiaily saturated C4-Cg carbon ring.

{0008] The present invention algo provides, inter alia, prodrugs, enantiomers,
hydrates, solvates, or pharmaceutically acceptable salts or esters of Formula 1.
" [0009] Methods of using the compounds of the present ivnention are also

provided. For example, exemplary compounds can be used to modulate cytokine
expression in acell. In some embodiments, an effective amount of one or more
compounds of the present invention can be provided to a subject to inhibit cytokine

e
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expression in the subject. In one aspect, the cytokine is interleukin, eg, IL-6. In some
embodiments, the subject suffers from chronic inflammatory disease. In some
embodiments, the subject suffers from atherosclerosis, myocardial infarction, congestive
henrt failure, inflammatory bowel disease, or arthritis.
[0010] The present invention also provides, inter alia, methods of treating a
condition or disease characterized by increased cytokine expression or activity. Such
methods comprise providing to a subject a pharmacentically effective amount of a
compound of the present invention. In one aspect, the disease is a chronic inflammatory
disease. In some embodiments, the compound is useful in treating the imflammatory
component of a disease such as atherosclerosis, myocardial infarction, congestive heart
failure, inflammatory bowel disease, or arthritis.
[0011] The present invention also provides, inter alia, methods of determining the
activity of a compound of the present invention. The method can include the step of
contacting a compound of the present invention with a cell and measaring cytokine
expression in the cell, 2.g., by Western or Northern Blot. In some embodiments, the cell
will be one that overexpresses cytokines. The step of measuring cytokine expression in
the cell can occur before or after the contacting step. In one aspect, the cytokine is
interleukin, e.g., IL-6.
[0012] The present invention also provides, inter alia, kits for inhibiting cytokine
expression and/or for treating chronic inflammatory disease in a subject comprising a
container, a pharmaceutical composition contained therein comprising a compound of the
present invention, and a package insert indicating that the pharmaceutical composition
can be used for the ivhibition of cytokine expression and/or for the treatment of chronic
inflammatory disease.

DETAILED DESCRIPTION
[0013) The present invention provides substituted phenanthridine carbonyl
phenols and substituted phenanthridine carbonyl phenol derivatives, processes for
preparing such compounds, pharmaceutical compositions comprising such compounds,
and methods for using such compounds. Preferred compounds have properties that are
useful for the treatment, including the prevention and inhibition, of a wide variety of
diseases and disorders affected by the estrogen receptor.

-4-



( ( 7
WO 2006/028875 PCI'IUSIQOSIQ.S.HI?S 0 [%(

[0014] Compounds of the present invention include those of Formula 1:

Formula 1

wherein

Ry, Ra, R, and Ry, are, independently, hydrogen, lower alkyl, halogen, or aryl;

Ry, R, Ry, and Ry, are, independently, hydrogen, lower alkyl or halogen;

Rii, Rua, Rug, and Ry5 are, independently, hydrogen, hydroxy, lower alkyl, alkoxy,
or halogen;

one of Rs and R is hydrogen and the other is lower alkyl;

R;3 is hydrogen, (C=O)R6, -S(O)zR17, -S(0)N(R;s)(R;), or D-glucuronidate;

Ry is alkyl, aralkyl or aryl;

Ry7is alkyl, aryl, heteroaryl, cycloalkyl, alkenyl, cycloalkenyl, or alkynyl;

Rq; and Ryp are, independently, hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
monofluoroalkyl, perfluoroalkyl, aryl, arylalkyl, cycloalkenyl, heteroaryl,
heteroarylalkyl, hydroxy-(Cz-Ce)alkyl, alkoxyalkyl, alkylthioalkyl, carbonyl, acyl,
alkoxycarbonyl, -C(O)NH;, alkytaminocarbonyl, dialkylaminocarbonyl, aikylaminoalkyl,
or dialkylaminoalkyi;

or Ryg and R, are taken together with the nitrogen atom to which they are
atiached to form a saturated, unsaturated or partially saturated C4-Cs carbon ring.

[0015) In some compounds of the present invention,

Ry, Rz, Ry, Rs, Ry, Re, Ry, and Ry, are, independently, hydrogen, lower alkyl or

halogemn;
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Ry1, Riz, Rus, and Ry; are, independently, hydrogen, hydroxy, lower alkyl, alkoxy,
or halogen;

one of Rs and Rg is hydrogen and the other is lower alkyl;

R;3 is hydrogen, (C=O)Ri¢, -S(0)2R;7, -S(0)2N(R18)(R19), or D-glucuronidate;

Ry is alkyl, aralkyl or aryl;

Ry7 is alkyl, aryl, heteroaryl, cycioalkyl, alkenyl, cycloalkenyl, or alkynyl;

Ry and Ry are, independently, hydrogen, alkyl, alkenyl, alkyny, cycloalkyl,
monofluoroalkyl, perfluoroalkyl, aryl, arylalkyl, cycloalkenyl, heteroaryl,
heteroarylalkyl, hydroxy-(C:-Ce)alkyl, alkoxyatkyl, alkylthioalkyl, carbonyl, acyl,
alkoxycarbonyl, -C(O)NHa, alkylaminocarbonyl, dialkylaminocarbonyl, alkylaminoalkyl,
or dialkylaminoalkyl

or R and Ry are taken together with the nitrogen atom to which they are
attached to form a saturated, unsaturated or partially saturated Cy-Cs carbon ring.

[0016] In some compounds of the present invention

Ry, Ry, R, and Ry, are, independently, hydrogen, C, .6 alkyl, halogen, or Ce.14 aryl;

Rz Rs, Ry, and Ry, are, independently, hydrogen, Ci alkyl or halogen;

Ri1, Riz, Ri4, and Ry are, independently, hydrogen, hydroxy, Ci.¢ alkyl, Ci4
alkoxy, or halogen;

one of R and R is hydrogen and the other is Cys alkyl;

Ry is hydrogen, (C=O)R¢, -S(0):R17, -S(0)2N(R12)R1s), or D-ghucuronidate;

Ri¢ is Cy5 alkyl, Ce.14 ar(Cy.g)alkyl or Cq.14 aryl;

Ry7is Cy alkeyl, Cs14 aryl, heteroaryl, C15 cycloalkyl, Cz.5 alkenyl , Co15
cycloalkenyl, or Cy.15 alkynyi,

Ris and Ry are, independently, hydrogen, C;.¢ alkyl, Cy.15 alkenyl, Cy.15 alkynyl,
C3.15 cycloalkyl, monofluoro(Ci.10)alkyl, perfluoro(Ci.s)alkyl, Cs.14 aryl, Cs-14 aryl(C;.
galkyl, C;.15 cycloalkenyl, heteroaryl, heteroary)(C.¢)alkyl, hydroxy-(Cz-Ce)alkyl, Ci.5
alkoxy(C,-¢)alkyl, Ci.¢ alkylthio(C,.¢)alkyl, carbonyl, acyl, C;.¢ alkoxycarbonyl, -
C(O)NH;, Cy alkylaminocarbonyl, di(C,.¢)alkylaminocarbonyl, Cy alkylamino(C;.
s)alkyl, or di(C)g)alkylamino(Cy.s)alkyl
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or Rys and Ry are taken together with the nitrogen atom to which they are
attached to form a saturated, unsaturated or partially saturated C4-Cs carbon ring.
[0017] Compounds of the present invention also include prodrugs, enantiomers,
diastereomers, racemates, geometric isomers, hydrates, solvates, or pharmacentically
acceptable salts or esters of Formula 1.
[0018] Exemplary compounds of Formula 1 include those wherein at least one of
Ry, R, Ra, R4, Ry, Rg, Ry, and Ry, is halogen. For exemple, in one exemplary
embodiment, R3 or Rg is halogen. In another exemplary embodiment, both R3 and Ry are
halogen. In another exemplary embodiment, Rj or Ry is chlorine or fluorine or R; and
Ry are chlorine or fluorine. Exemplary embodiments of compounds of Formuia 1
include those wherein Ry, Rz, Rz, Ry, Ry, Ry, Ry, and Ryp are hydrogen or halogen.,
[0019]) Exemplary compounds of Formula 1 include those wherein R;2, R4 and
R;5 are hydrogen, halogen, hydroxy, or alkoxy. For example in some embodiments, R;3,
Ri4 and R,s are hydrogen, chlorine, bromine, fluorine, hydroxy, or methoxy.

[0020] - Exemplary compounds of Formula 1 include those wherein Ry, is
hydrogen.
§0021] Exemplary embodiments of Formula 1 include those wherein at least one

of R, Ra, Ri, Ry, Ry, Rg, Ry, and Ryp, is halogen, Ry, Ri4 and R;s are hydrogen, chlorine,
bromine, fluorine, hydroxy, or alkoxy (e.g., methoxy) and R;3 is hydrogen.

[0022] Further exemplary embodiments of Formula 1 include those wherein at
least one of R;, Rz, Rs, R4, Ry, Rs, Ry, and R, i8 halogen and the others are hydrogen.
Further embodiments include those where at least one of R;3, Rj4 and R;5 is hydrogen,
chlorine, bromine, fluorine, hydroxy, or alkoxy (e.g., methoxy) and the others are
hydrogen. For both of these embodiments R,; is preferably hydrogen.

(0023} Representative compounds of the present invention include compounds of
formulas 2 to 12:
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Ry
Ru

(L

Rs
Re ' Ao
R ORn Ry ORa

4

Formula 2 Formnula 3

Ry N Re
Ry
Ry Re
Reg Ry
Ry Rys )
Formula 4 Formaula 5
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Formula 10 Formula 11

Formnla 12

wherein Ry, Rz, Rs, R4, Rs, Rs Ry, Ry, Ry, Ryg, Ri1, Riz, Ry, and Rys are as defined
herein for Formula 1. '
[0024] The present invention also provides, infer alia, prodrugs, enantiomers,
diastereomers, racemates, geometric isomers, bydrates, solvetes, or pharmaceuticaily
acceptable salts or esters of compounds of Formulas 2 to 12.
[0025]) Comapounds of Formulas 2 to 12 include those wherein at least one of R;,
R, Ry, Ry, R, Ry, Ro, and Ry, is halogen. For example, in one exemplary embodiment,
Rj or Rg is halogen. In another exemplary embodiment, both R; or Ry are halogen. In
another exemplary embodiment, Rs or Ry is chlorine or fluorine or Ry and Ry are chlorine

-10-
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or fluorine. Exemplary compounds of Formulas 2 to 12 include those wherein at R, 'R;,[ ) Gf[
R, R4, R7, Rs, Ry, and Ry are hydrogen or halogen.

{0026]) Exemplary compounds of Formulas 2 to 12 include those wherein R;a, R4
and R;s are hydrogen, halogen, hydroxy, or alkoxy. For example in some embodiments,
Ry, Ri4 and Ry5 are hydrogen, chiorine, bromine, fluorine, hydroxy, or methoxy.

[0027] . Exemplary embodiments of Formulas 2 to 12 include those wherein at
least one of Ry, Ry, R3, R4, Ry, Re, Ry, and Ry, is halogen and Ry;, Ry¢ and R;s are
hydrogen, chlorine, bromine, fluorine, hydroxy, or methoxy.

[0028] Exemplary substituted 6-substituted-phenanthridin-5(6F)-
yicarbonylphenyl derivatives of the present invention include, but are not limited to, 4-
{[(6R)-8-fluoro-6-methylphenanthridin-5(6 H)-yllcarbonyl} phenol; 3- {[(6S)-8-fluoro-6-
methylphenanthridin-5(6 H)-yljcarbomryl} phenol; 4-{[(65)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl}phenol; 3-{[(6})-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol; 3-fluoro-4- {[(6R)-8-flucro-6-
methyiphenanthridin-5(6H)-yl]carbonyl} phenol; 3-fluoro-4-{[(65)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl}phenol; 4-fluora-3- {[(6R)-8-fluoro-6-
methylphenanthridin-5(6 H)-yilcarbonyli}phenol; 4-fluoro-3-{[(6S)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol; 2-fluoro-4- {{(6R)-8-flucro-6-
methylphenanthridin-5(6)-yl]carbonyl} phenol; 2-fluoro-4-{[(6S)-8-flnoro-6-
methylphenanthridin-5(6H)-ylJcarbonyl} phenol; 2-chloro-5- {[(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-yllcarbonyl}phenol; 2-chloro-5- {[(65)-8-{luoro-6-
methylphenanthridin-5(6H)-yllcarbonyl} phenol; 2-bromo-4- {[(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-ylJcarbonyl} phenol; 2-bromo-4- {[(65)-8-fluoro-6-
methyiphenanthridin-5(6H)-yl]carbonyl} phenol; 4-bromo-3-{[(6GR)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbony!} phenol; 4-bromo-3-{[(6S)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenot; 4- {[(6R)-8-fluoro-6-
methyiphenanthridin-5(6H)-yljcarbonyl}-2-methoxyphenol; 4- {[(6S)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl}-2-methoxyphenol; 4-{[(65)-6-ethyl-8-
fluorophenanthridin-5(6H)-yl]carbonyl) phenol; 4- {[(6R)-6-cthyl-8-fluorophenanthridin-
5(6H)-yl]carbonyl} phenol; 3-{[(6R)-6-cthyl-8-fluorophenanthridin-5(6.H)-

yilearbonyl} phenol; 4-{[(6R)-6-cthyl-8-fluorophenanthridin-5(6H)-yl]carbonyl} benzene-
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1,3-diol; 4-[(6-ethyl-8-fluorophenanthridin-5(6H)-yI) carbonyl}-3-fluorophenol; 3-[(3-
chloro-6-methylphenanthridin-5(6H)-yi)carbonyl]phenol; 3-{[(6R)-3-chloro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol; 3-{[(65)-3-chloro-6- '
methylphenanthridin-5(6H)-yljcarbonyl} phenol; 4-[(3-chloro-6-methylphenanthridin-
5(6H)-y)carbonyl]phenol; 4- {[(6R)-3-chloro-6-methylphenanthridin-5(6H)-
yi)carbonyl}phenol; 4- {[(6S)-3-chloro-6-methylphenanthridin-5(64)-
yljcarbonyl}phenol;
4-{3-chloro-6-methylphenanthridin-S(6H)-yl]carbonyliJbenzene-1,3-dio}; 4- {[(6R)-3-
chloro-6-methylphenanthridin-5(6H)-ylJcarbonyl} benzene-1,3-diol; 4-{[(6S)-3-chloro-6-
methylphenanthridin-5(64)-yl]carbonyl}benzene-1,3-diol; 3-[(3-fluoro-6-
methylphenanthridin-5(6H)-yl)carbonyi}phenol; 3-{{(6R)-3-fluoro-6-
methylphenantbridin-5(6H)-yljcarbonyl} phenol; 3-{[(65)-3-flnoro-6-
methylphenanthridin-5(6 H)-yi]carbonyl}phenol; 4-{(3-fluoro-6-methylphenanthridin-
S(6H)-ycarbonyl]phenol; 4-{[(6R)-3-fluoro-6-methylphenanthridin-5(6H)-
ylJcarbonyl}phenol; 4-{[(65)-3-fluoro-6-methylphenanthridin-5(6H)-yl]carbonyl}phenol;
4-[(3-fluoro-6-methylphenanthridin-S(6H)-yl)carbonylJbenzene-1,3-diol; 4-{[(6R)-3-
fluoro-6-methylphenanthridin-5(6H)-yl]cerbonyi} benzene-1,3-diol; 4-{[(6S)-3-fluoro-6-
methylphenanthridin-5(6H)-yl}carbonyl} benzene-1,3-diol; 4-[(3,8-diflnoro-6-
methylphenanthridin-5(6H)-yl)carbonyljphenol; 4-{[(6R)-3,8-Difluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl}phenol; 4-{[(6S5)-3,8-Difluoro-6-
methylphenanthridin-5(64)-yl]carbonyl}phenol and pharmaceutically acceptable salt and
ester forms thereof.
[0029] As used herein alone or as part of a group, the term “alkyl” includes both
branched and straight-chain saturated aliphatic hydrocarbon groups having the specified
numbet of carbon atoms, e.g. methyl (Me), ethyl (Et), propyl (Pr), isopropyl (i-Pr),
isobutyl (i-Bu), secbuty] (s-Bu), tertbuty! (t-Bu), isopentyl, isohexyl and the like. The
term “alkyl” further includes both unsubstituted and mono-, di- and tri-substituted
hydrocarbon groups, suitable substituents are selected from acyloxy, hydroxy, acyl, alkyl
of 1 to 6 carbon atoms, alkoxy of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms,
alkynyl of 2 to 6 carbon atoms, amino, amino substituted by one or two alkyi groups of
from 1 to 6 carbon atoms, aminoacyl, acylamino, azido, cyano, halo, nitro, thicalkoxy of
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from 1 to 6 carbon atoms, thioalkoxy of from 1 to 6 carbon atoms mono- or di-substituted * © | (yf
with lower alkyl or alkoxy, trihalomethyl, aryl, and heteroaryl, with halogen substitution
particularly preferred. Preferred alkyl groups have from 1 to 12 carbon atoms, more
preferably from 1 to 6 carbon atoms unless otherwise defined. A lower alkyl has from 1
to 6 carbon atoms.

[0030] The carbon number as used in the definitions herein refers to carbon
backbone and carbon branching, but does not include carbon atoms of the substituents,
such as alkoxy substitutions and the like.

[0031] The term “alkenyl” as used herein alone or as part of a group refers to an
unsaturated or partially unsaturated aliphatic hydrocarbon group having the specified
mumber of carbon atoms, for example ethenyl, 1-propenyl, 2, butenyl, etc. The term

“ y1” further includes both unsubstituted and mono-, di- and tri-substituted
hydrocarbon groups, suitable substituents are selected from acyloxy, hydroxy, acyl, alkyl
of 1 to 6 carbon atoms, alkoxy of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms,
alkynyl of 2 to 6 carbon atoms, amino, amino substituted by one or two alkyl groups of
from 1 to 6 carbon atoms, aminoacyl, acylamino, azido, cyano, halo, nitro, thicalkoxy of
from 1 to 6 carbon atoms, thioalkoxy of from 1 to 6 carbon atoms mono- or di-substituted
with lower alkyl or alkoxy, trihalomethyl, aryl, and heteroaryl, with halogen substitution
particularly preferred. Preferred alkenyl groups have from 1 to 12 carbon atoms.

[0032] The term “‘alkynyl”, as used herein alone or as part of a group refers to a
substituted or unsubstituted aliphatic hydrocarbon chain and inchudes, but is not limited
to, straight and branched chains and containing at least one triple bond. Preferably, the
alkynyl moiety has 2 to 10 carbon atoms. In certain embodiments, the alkynyl can
contain more than one triple bond and, in such cases, the alknyl group must contain at
least three carbon atoms. Specifically included within the defimition of “alkynyl” are
those aliphatic hydrocarbon chainas that are optionally substituted. Suitable substituents
are selected from acyloxy, hydroxy, acyl, alkyl of 1 to 6 carbon atoms, alkoxy of 1 to 6
carbon atoms, glkeny] of 2 to 6 carbon atoms, alkynyl of 2 to 6 carbon atoms, amino,
amino substituted by one or two alkyl groups of from 1 to 6 carbon atoms, aminosacyl,
acylamino, azido, cyano, halo, vitro, thicalkoxy of from 1 to 6 carbon atoms, thioalkoxy
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of from 1 to 6 carbon atoms mono- or di-substituted with lower alkyl or alkoxy,
trihalomethyl, aryl, and heteroaryl.

[0033] The term “perfluoroalkyl”, as used herein, whether used alone or as part of
another group, refers to an alkyl group substituted with two or more fluorine atoms and
includes, but is not limited to, straight or branched chains, such as -CF3, -CH,CF,,
-CFCF; and -CH(CF;),.

[0034] The term “carbonyl” as used herein alone or as part of a group refers to the
group ~C(=0).
[0035] The term “acyl”, employed alone or in combination with other terms, is

defined herein as, unless otherwise stated, cither an arylalkyl, heteroarylalkyl, (C,-Cio)
straight chain, or (C4-Cy;) branched-chain monovalent hydrocarbon moiety; wherein the
carbon atom, covalently linked to the defined chemical structure, is oxidized to the
carbonyl oxidation state. Such hyxdrocarbon moieties may be mono or polyunsaturated,
and may exist in the B or Z configurations. The compounds of this invention are meant
to includs &ll possible E and Z configurations. Examples of acyl moieties include, but are
not limited to, chemical groups such as acetyl, propionyl, butyryl, 3,3-dimethylbutyryl,
trifluoroacetyl, pivaloyl, hexanoyl, hexenoyl, decanoyl, benzoyl, nicotinyl, isonicotinyl,
and homologs, isomers, and the like. '

[0036] The term “alkylamino™ as used herein alone or as part of a group refers to
the group —-NH-alkyl

[0037) The term *alkylaminocarbonyl™ as used herein alone or as part of a group
refexs to an alkylamino group bonded through a carbonyl group.

[0038] The term “dialkylamino™ herein alone or as part of a group refers to the
group ~N(alkyl),, where the alkyl group is the same or different.

{0039] The term “dialkylaminocarbonyl” as used herein alone or a8 part of a
group refers to a dialkylamino group bonded through a carbonyl group.

[0040] The term “alkylaminocarbonyl™ as used herein alone or as part of a group
refers to an alkylamino group bonded through a carbonyl group.

[0041) The term “alkoxy” as used herein alone or as part of a group refers to the
group R,-O- wherein R, i8 an alkyl group as defined above.
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[0042] The term™ alkoxycarbonyl” as used herein alone or as part of a group
refers to an alkoxy group bonded through a carbonyl group.
[0043] The term “cycloalkyl” includes cyclized alky] chains having the specified
number of carbon atoms, ¢.g., cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.
[0044]) The term “cytloalkenyl” includes cyclized alkyl chains containing an
alkenyl group having the specified number of carbon atoms, e.g., cyclopentenyl,
cyclohexenyl, and the like. Specifically included within the definition of cyclolalkyl and
cycloalkenyl are those cycloalkyl groups that are optionally substituted. Suitable
substituents are selected from acyloxy, hydroxy, acyl, alkyl of 1 to 6 carbon atoms,
alkoxy of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyl of 2 to 6 carbon
atoms, amino, amino substituted by one or two alkyl groups of from 1 to 6 carbon atoms,
aminoacyl, acylamino, azido, cyano, halo, nitro, thioalkoxy of from 1 to § carbon atoms,
thioalkoxy of from 1 to 6 carbon atoms mono- or di-substituted with lower alkyl or
alkoxy, trihalomethyl, aryl, and heteroaryl. Prefemred cycloalkyl and cycloalkenyl groups
contain from 3 to 15 carbon atomas.
[0045) The term "halogen" includes fluorine, chlorine, iodine, and bromine.
[0046) The term "aryl" refers to an aromatic carbocyclic moiety of up to 20
carbon atoms, which can be a single ring (monocyclic) or multiple rings (bicyclie, up to
three rings) fused together or linked covalently. Any suitable ring position of the aryl
moiety can be covalently linked to the defined chemical structure. BExamples of aryl
moieties incinde, but are not limited to, chemical groups such as phenyl, 1-naphthyl, 2-
naphthyi, dihydronaphthyl, tetrahydronaphthyl, biphenyl, anthryl, phenanthryl, fluorenyl,
indanyl, biphenylenyl, acenaphthenyl, acenaphthylenyl, and the like. Specifically
included with the term “aryl” are those aryl groups that are optionally substituted
Suitable substituents are selected from acyloxy, hydroxy, acyl, alkyl of 1 to 6 carbon
atoms, alkoxy of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyl of 2 to 6
carbon atoms, amino, amino substituted by one or two alkyl groups of from 1 to 6 carbon
_ atoms, aminoacyl, acylamino, azido, cyano, halo, nitro, thioalkoxy of from 1 to 6 carbon
atoms, thioalkoxy of from 1 to 6 carbon atoms mono- or di-substituted with lower alkyl

or alkoxy, trthalomethyl, aryl, and heteroaryl. Preferred aryl groups contain from 6 to 14
carbon atoms.
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[0047] The tetm “arylalkyl”, as used herein, whether used alone or as part of
another group, refers to the group -R,-Ry, where R, is an alkyl group as defined above,
substituted by Ry, &n aryl group, as defined above. In a preferred embodiment, the alkyl
chain is either a (Cy-C) straight or (C;-C;) branched-chain saturated hydrocarbon moiety.
Examples of arylalkyl moicties include, but are not limited to, chemical groups such as
benzyl, 1-phenylethyl, 2-phenylethyl, diphenylmethyl, 3-phenylpropyl, 2-phenylpropyl,
fluorenylmethyl, and homologs, isomers, and the like. These may be optionally
substituted as discussed for the aryl and alkyl groups defined above.

[0048] The term “heterocyclic ring or ring system”, employed alone or in
combination with other terms, is defined herein as an unsaturated, partially unsaturated or
saturated ring or ring system, which can be a single ring (monocyclic) or multiple rings
(bicyclic, up to three rings) fused together or linked covalently. The rings can contain
from one to four hetero atoms selected from nitrogen (N), oxygen (O), or sulfur (S),
wherein the nitrogen or sulfur atom(g) are optionally oxidized, or the nitrogen atom(s) are
optionally quarternized. Any suitable ring position of the heteroaryl moiety can be
covalently linked to the defined chemical structure. Examples of unsaturated

heterocyclic ringg or ring systems include, but are not limited to, heterocycles such as
futem, thiophene, pyrrole, N-methylpyrrole, pyrazole, N-methylpyrazole, imidazole, N-
methylimidazole, oxazole, isoxazole, thiazole, isothiazole, 1H-tetrazole, 1-
methyltetrazole, 1,3.4-oxadiazole, 1H-1,2,4-triazole, 1-methyl-1,2 4-triazole 1,3,4-
triazole, 1-methyl-1,3,4-triazole, pyridine, pyrimidine, pyrazioe, pyridazine, benzoxazole,
benzisoxazole, benzothiazole, benzofuran, benzothiophene, thianthrene,
dibenzo[b,d]furen, dibenzofb,d]thiophene, benzimidazole, N-methylbenzimidazole,
indole, indazole, quinoline, isoquinoline, quinazoline, quinoxaline, purine, pteridine, 9H-
carbazole, B-carboline, and the like. Examples of saturated or partially unsaturated
heterocyclic rings or ring systems include, but are not limited to, chemical groups such as
azetidinyl, 1,4-dioxanyl, hexahydroazepinyl, piperazinyl, piperidinyl, pyrrolidinyi,
morpholinyl, thiomorpholinyl, dihydrobenzimidazolyl, dihydrobenzofuranyl,
dihydrobenzothienyl, dihydrobenzoxazolyl, dihydrofuranyl, dihydroimidazoly],
dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyi,
dihydrooxazolyl, dihydropyrrazinyl, dihydropyrazolyl, dihydropyridimyl,
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dihydropyrimidinyl, dihydropyrrolyl, dihydroquinolinyl, dibydrotetrazolyl,
dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl,
dihydroazetidinyl, dihydro-1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothienyl,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, and the like. Specifically included within
the term *“heterocycle” are those heteracyclic groups that are optionally substituted.
Suitable substituents are selected from acyloxy, hydroxy, acyl, alkyl of 1 to 6 catbon
atoms, alkoxy of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyl of 2 to 6
carbon atoms, amino, amino substituted by one or two alkyl groups of from 1 to 6 carbon
atoms, aminoacyl, acylamino, azido, cyano, halo, nitro, thioalkoxy of from 1 to 6 carbon
atoms, thioalkoxy of from 1 to 6 carbon atoms mono- or di-substituted with lower alkyl
or alkoxy, and trikalomethyl,

{0049] As used herein, the term “heteroaryl”, whether used alone or as part of
another group, is defined as a substituted or unsubstituted aromatic heterocyclic ring
system (monocyelic or bicyclic). Heteroaryl groups can have, for example, from about 3
to about 50 carbon atoms (unless explicitly specified otherwise) with from about 4 to
about 10 being preferred. In some embodiments, heteroaryl groups are aromatic
heterocyclic rings systems having about 4 to about 14 ring atoms and containing carbon
atoms and 1, 2, 3, or 4 heteroatoms selected from oxygen, nitrogen or sulfur.
Representative heteroaryl groups are furan, thiophene, indole, azaindole, oxazole,
thiazole, isoxazole, isothiazole, imidazole, N-methylimidazole, pyridine, pyrimidine,
pyrazine, pyrrole, N-methylpyrrole, pyrazole, N-methylpyrazole, 1,3,4-oxadiazole,
1,2,4-triazole, 1-methyl-1,2,4-triazole, 1H-tetrazole, 1-methyltetrazole, benzoxazole,
benzothiazole, benzofuran, benzisoxazole, benzimidazole, N-methylbenzimidazole,
azabenzimidazole, indazole, quinazoline, quinoline, and isoquinoline. Bicyclic aromatic
heteroaryl goups include phenyl, pyridine, pyrimidine or pyridizine rings that are (a)
fused to a 6-membered aromatic (unsaturated) heterocyclic ring having one nitrogen
atom; (b) fused to a 5- or 6-membered aromatic (unsaturated) heterocyclic ring having
two nitrogen atoms; (c) fused to a S-membered aromatic (unsaturated) heterocyclic ring
having one nitrogen atom together with either one oxygen or one sulfur atom; or (d)
fused to a 5-membered aromatic (unsaturated) heterocyclic ring having one heteroatom
selected from O, N or S. Specifically included within the definition of “heteroaryl” are
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those aromatic heterocyclic rings that are substituted, for example with 1 to 5 substituents
selected from the group consisting of acyloxy, hydroxy, acyl, alkyl of 1 to 6 carbon
atoms, alkoxy of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyl of 2 to 6
carbon atoms, amino, amino substituted by one or two alkyl groups of from 1 to 6 carbon
atoms, aminoacyl, acylamino, azido, cyano, halo, nitro, thioalkoxy of from 1 to 6 carbon
atoms, thioalkoxy of from 1 to 6 carbon atoms mono- or di-substituted with lower alkyl
or alkoxy, and trihalomethyl. Where there is more than one substituent the substituents
may be the same or different.

[0050] The compounds of the present invention can be converted to salts, in
particuler pharmaceutically acceptable salts using art recognized procedures. The
compounds of formulas 1 to 12 that have a basic center can form acid addition salts.
These are formed, for example, with strong inorganic acids, such as mineral acids for
example sulfuric acid, phosphoric acid or a hydrohalic acid, with strong organic
carboxylic acids, such as alkanecarboxylic acids of 1 to 4 carbon atoms which are
unsubstituted or substituted, for example, by halogen, for example acetic acid snch as
saturated or unsaturated dicarboxylic acids, for example oxalic, malonic, succinic,
maleic, fumaric, phthalic, or terephthalic acid, such as hydroxycarboxylic acids, for
example ascorbic, glycolic, lactic, malic, tartaric or citric acid, such as amino acids, for
example aspartic or glutamic acid, or such as benzoic acid, or with organic sulfonic acids,
such as alkane- (of 1 to 4 carbon atoms) or arylsulfonic acids, for example methane- or p-
toluenesulfonic acid. Corresponding acid addition salts can also be formed baving, if
desired, an additionally present basic center. The compounds of formulas 1 to 12 having
at least one acid group can form salts with bages. Suitable salts with bases are, for
example, metal gaits, such as alkahh metal or alknline earth metal salts, for example
sodium, potasgium or magnesium salts, or salts with ammonia or an organic amine, such
as morpholine, thiomorpholine, piperidine, pyrrolidine, a mono-, di- or tri-lower
alkylamine, for exanmmple ethyl-tert-butyl-, diethyl-, diisopropyl-, triethyl-, tributyl- or
dimethylpropylamine, or a mono-, di-, or trihydroxy lower alkylamine, for example
mono-, di~ or triethanolamine. Intemnal salts can furthermore be formed. Salts which are
unsuitable for pharmaceutical uses but which can be employed, for example, for the
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isolation or purification of free compounds of formulas 1 to 12 or their pharmaceutically
acceptsble salts, are also included.

{0051} Pharmaceutically acceptable esters refers to esters that are
pharmaceutically acceptable and have the desired pharmacological properties.
Pharmaceutically acceptable esters include esters formed from carboxy, sulfonyloxy, and
phosphonoxy groups present in the compounds, e.g. Cy.6 alkyl esters. When there are two
acidic groups present, a pharmaceutically acceptable ester can be a mono-acid-mono-
ester or a di-ester; and similarly where there are more than two acidic groups present,
somne or all of such groups can be esterified.

[0052] As used in accordance with this invention, the term "providing," with
respect to providing a compound or substance covered by this invention, means either
directly administering such a compound or substance, or administering a prodrug,
derivative, or analog which will form the effective amount of the compound or substance
within the body.

[0053] - Certain of the compounds of Formulas 1 to 12 contain stereogenic carbon
atoms or other chiral elements and thus give rise to stereoisomers, including enantiomers
and diastereomers. All stereoisomers of the compounds of the instant invention are
contemplated, either in admixture or in pure or substantially pure form. The definition of
the compounds according to the invention embraces all possible stereoisomers and their
mixtures. Throughout this application, the name of the product, where the absolute
configuration of an asymmetric center is not indicated is intended to embrace the
individual sterecisomers as well as mixtures of sterecisomers.

[0054] ‘Where an enantiomer (or a particular blend of enantiomers) is preferred, it
can, in some embodiments, be provided substentially free of the corresponding
enantiomer(s). Thus, an enantiomer substantially free of the corresponding enantiomer
refers to a compound that is isolated or separated via separation techniques or prepared
free of the corresponding enantiomer. “Substantially free,” as used herein, means that the
compound is made up of a significantly greater proportion of one enantiomer. In
preferred embodiments, the compound is made up of at least about 90% by weight of a
prefetred enantiomer. In other embodiments of the invention, the compound is made up
of at least about 99% by weight of a preferred enantiomer. Preferred enantiomers can be
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isolated from racemic mixtures by any method known to those skilled in the art, n
including high performance liquid chromatography (HPLC) and the formationand =~ l [')A
crystallization of chiral salts, or preferred enantiomers can be prepared by methods
described herein. The racemic forms can be resolved by physical methods, such as, for
example, fractional crystallization, separation or crystallization of diastereomeric
derivatives or separation by chiral column chromatography. The individual optical
isomers can be obtained from the racemates by conventional methods, such as, for
example, sait formation with an optically active acid followed by crystallization.

Methods for the preparation of preferred enantiomers are described, for example, in
Jacques, et al., Enantiomers, Racemates and Resolutions (Wiley Interscience, New York,
1981); Wilen, S.H., et al., Tetrahedron 33:2725 (1977); Eliel, E.L. Stercochemistry of
Carbon Compounds (McGraw-Hill, NY, 1962); and Wilen, S.H. Tables of Resolving
Agents and Optical Resolutions p. 268 (E.L. Eliel, Ed., Univ. of Notre Dame Press, Nofre
Dame, IN 1972), each of which is incorporated herein by reference in its entirety and for
all purposes. Accordingly, the present invention embraces the racemic forms of the
claimed compounds and the isolated optical isomers having the specified activity.

[0055] It should be understood that the present invention includes prodrug forms
of the compounds of Formulas 1 to 12, Various forms of prodrugs are well known in the
art. For examples of such prodrug derivatives, see: (8) Design of Prodrugs, edited by H.
Bundgaard (Elsevier, 1985); and Methods in Enzymology, Vol. 42, pp. 309-396, edited
by K.Widder et al., (Academic Press, 1985); (b) A Textbook of Drug Design and
Development, edited by Krosgasrd-Larsen end H. Bundgaard, Chapter S, "Design and
Application of Prodrugs," by H. Bundgaard, pp. 113-191 (1991); (c) H. Bundgaard,
Advanced Drug Deliver Reviews, 8, pp. 1-38 (1992); (d) H. Bundgaard et al., Journal of
Pharmaceutical Sciences, 77, 285 (1988); and (¢) N. Kaycka et al., Chem. Phar. Bull, 32,
692 (1984), each of which is incorporated herein by reference in its entirety and for all
purposes. For example, a representative scheme for synthesizing an exemplary prodrug of
the present invention is as follows:
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[6056]) Solvates (e.g., hydrates) are also within the scope of the present invention.

Methods of solvation are generally known in the art. Accordingly, the compounds of the
instant i:_wmﬁoncanbeintheﬁeeorhydra.te form, and can be obtained by methods
exemp]}'ﬁed by the following schemes below.

[0057) Compounds of the present invention can be prepared by those skilled in
the art of organic synthesis employing conventional methods that utilize readily available
reagents and starting materials. The compounds of the present invention can be prepared
from os;mmemially available starting materials, compounds known in the literature, or
readﬂy prepared intermediates, by employing standard synthetic methods and procedures
known to those skilled in the art. Standard synthetic methods and procedures for the
preparation of organic molecules and functional group transformations and manipulations
can be readily obtained from the relevent scientific literature or from standard textbooks
in the field. Although not limited to any one or several sources, classic texts such as
Smith, M. B.; March, J. March’s Advanced Organic Chemistry: Reactions, Mechanisms,
and Structurs, 5® ed.; John Wiley & Sons: New York, 2001; and Greene, T. W.; Wats, P.
G. ML Protective Groups in Organic Synthesis, 3 ed.; Jobn Wiley & Sons: New York,
1999 are useful and recognized reference textbooks of organic synthesis known to those
in the art. The following synthetic schemes sre designed to illustrate, but not limit,
general procedures for the preparation of representative compounds of the present
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invention. The skilled practitioner will know how to make use of variants of these
process steps.

[0058] In scheme I the compounds can be conveniently prepared from an
appropriately substituted phenanthridine. A general preparation of the phenanthridines is
described by M. Lysen, J. L. Kristensen, M. Begtrup; Organic Letters, 2002, 4, 257.
Several other methads of preparation of substituted phenanthridines are known in the
literatyre (see P K. Patry, J. R. Suresh, H. la, H. Junjappa, Tetrakedron, 1998, 54,
10167). In scheme L, step a, a suitably substituted phenanthridine (1), either
commercially available, known in the literature, or prepared according to methods known
and established for the preparation of said phepanthridines, including the schames
described below; wherein, R, through R;; are herein before defined, is reacted with an Rs-
Li reagent, either commmercially available, known in the literature, or prepared according
to methods known and established for the formation of lithium reagents, in a suitable
solvent, such as diethyl ether, tetrahydrofuran, 1,4-dioxane, or the like, at temperatures
between —78 °C and room temperature. The lithinm amide salt (2A) is reacted in situ
with a suitably substituted benzoyl chloride (3), either commercially available, known in
the literature, or prepared according to methods known and established for the
preparation of said benzoyl chlorides. Altematively, the suitably substituted
phenanthridine is reduced in situ to the intermediate dihydrophenanthridine (2B) in the
presence of a suitable benzoyl chloride (3), as previously described, in e non-reactive
solvent, such as diethyl ether, tetrahydrofuran, and the like, at temperatures between 78
°C and room tempezature to provide the protected phenol (4). A methyl ether (4);
wherein, Ry is a methyl group, can be de-methylated in step d to the corresponding
phenol (5) by reacting (4) with boron tribromids in the presence of an excess of olefin or
cycloolefin, such as cyclobexene, acting as 2 bromine and hydrogen bromide scavenger,
in a suitably balogenated solvent such as chloroform, 1,2-dichloroethane, or
dichloromethane, and the like. Alternatively, the methyl ether (4) can be de-methylated
to phenol (5) by reacting (4) with boron trichloride, in the presence of quaternary
ammonium iodides, such as tetrabutylammonium iodide, in a suitably halogenated
solvent, such as chloroform, 1,2-dichlorocthane, or dichloromethane, and the like, at
temperatures between —78 °C and room temperature for two to twenty-four hours.
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[0059] IfRy; is a benzyl or diphenylmethy] protecting group, removal by smtably ! (’)’;‘(
compatible hydrogenolysis techniques, known in the literature for effecting such

transformations, such as hydrogen and 5% palladium-on-carbon catalysts will afford the

desired phenol {5).

[0060) If -ORy3 is a carbopate moiety, treatment of (4) with a 1 N sodium

hydroxide solution in methanol at typically 40 °C to 75 °C, for a length of time, typically

about twelve hours, will remove the protecting group to afford the desired phenol (5).
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a. RslLi, ether solvent, -78 °C to RT; b. (3) at -78 °C to RT; c. (3), DIPEA, THF; or
when Rs=H (CHa)-BHja, (S)-2-methyl-CBS-oxazaborolidine, THF d. Whenh Rya Is
methyl: BBr3, cyclchexene, methyiene chloride, 2 - 24h., (when Rg =H, preparative
chiral HPLC resolution)

[0061] In Scheme I1, step aa, a suitably substituted arylboronic acid or ester (6),
cither commercially available, known in the litersture, or prepared according to methods
known and established for the preparation of said arylboronic acids or esters, including
procedures exemplified in the experimental section of this application; wherein, L is a

-24-



{ ( 177

WO 2006/028875 rcmrszoosmsmss' 0 G//
fluorine or chlorine atom, R, through R;s, are herein before defined and Ry, and Ry can
be hydrogen, lower alkyl or bridged alkyl, in the presence of a coupling catalyst, is
reacted with a suitably substituted alkyl ary] ketone (7), either commercially aveilable,
known in the literature, or prepared according to methods known and established for the
preparation of said alkyl aryl ketones, including procedures exemplified in the
experimental section of this application; wherein, W and R through R are herein before
defined. The biphenylketone (8) is reacted in step bb with an ammonium source, such as
ammonium chloride or ammonium acetate, and the like, either commercially available, or
known in the literature, in a suitable solvent such as methanol, toluene, tetrahydrofuran,
1,2-dichloroethane, and the like, optionally in the presence of an acid catalyst such as p-
toluenesulfonic acid or pyridinium p-toluenesulfonate, followed in a second step cc by
reduction of the intermediate imine with an acceptable hydride source, such as sodium
. cyanoborohydride, sodium borohydride, lithium atuminum hydride, or
diisobutylaluminum hydride, or the like. The intermediate imine can be isolated or not
isolated. The conjugate base of a suitable, mucleophilic Rs, such as methyllithium, terz-
butyllithium, and the like, can be substituted for the hydride source to afford a tertiary
biphenylamine as the product of step ec. The biphenylamine (9) can be separated into it’s
respective enantiomers (95) and (9.R) by subjecting (9) to either an analytical chiral
scparation, an enzymatic or chemical resolution, or a de novo enantiospecific synthesis of
cither (95) or (9R) according to methods known and established in the literature for the
enantiospecific synthesis of benzylic amines. The chemical resolution of (9) is carried
out by employing a guitable chiral acid, either commercially available or known in the
literature, according to methods known and established for the resolution of benzylic
amines. The biphenylamine (9), either as the racemate or enantiomerically pure, is then
reacted in step dd with an acid chloride or anhydride, in a suitable solvent such as
acetonitrile, 1,2-dichloroethane, or dichloromethane, and the like, optionally in the
presence of an acid scavenger such as triethylamine, diisopropylethylamine, pyridine, or
potassium carbonate, snd the like, and further optionally in the presence of a known
acylation promoter or catalyst, such as 4-(N,N-dimethylamino)pyridine at —20 °C to room
temperature for several hours. In step ee, treatment of the carboxamideamide (10) with
lithium or potassium hexamethyldisilamide, LDA and the like, either commercially
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available, or kniown in the literature in a suitable solvent such as tetrahydrofuran at 70 °C
for 24 - 48 hours afforded phenanthridine (4). ‘The protected phenol can be de-protected
in step ff to pheriol (5) as previously described. .
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Scheme Il
Ry o2 Re Re
Ra BogrR2t  Ruo Ra Rio Rg
Rg L * w R7J-+Rz T O Ry
Re R O LY “Re

Ry Ra Ry
Re e, 1L La
R3 N Rs Ry N Rs
Ry o R o
Ris Rig
R R4 Rig Rq4
O Rq H Ri2
Ris

(4) 5
ag. Pd(OAc), K3CO,, tetrabutylammonium bromide, THF, 60 °C, 2 - 12h; bb,
NH,OAc, MeOH, 60 °C; cc. When Rs is hydrogen, NaCNBH3, MeOH, 60 °C, 12h; dd.
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ArCOCI wherein Ry; is methyl: triethylamine, CH;Cl,, 2 - 12h; ee. KHMDS, THF, 70 l: ;
°C, 16h; ff. When R,3 is methyl: BBr;, cyclohexens, dichloromethans, 2 — 24h
[0062] In preferred embodiments, the present invention concerns methods of

treating a subject comprising the step of providing a therapeutically effective amount of a
ligand which modulates NF-kB transcription factor by interaction with estrogen receptor
ER-a, estrogen receptor ER-B, or both ER-o and ER-f estrogen receptors, preferably with
a substantial absence of creatine kinase stimulation. In certain preferred embodiments,
the administration is with a substantial absence of uterotropic activity. Preferred
compounds of the present invention modulate NF-kB transcription factor by interaction
with estrogen receptor ER-a, estrogen receptor ER-B, or both ER-a and ER-f estrogen
receptors preferably with a substantial absence of creatine kinase stimulation.

[0063] . Preferred compounds of the present invention modulate, e.g., inhibit
cytokine expression. For example, preferred compounds inhibit NF-B activity and thus
I1-6 expression. Accordingly, preferred compounds of the present invention possess
anti-inflammatory activity and are anti-inflammatory compounds useful for the treatment
of diseases associated with increased cytokine, .g., IL.-6, expression, such as chronic
inflammatory disease., In a particularly preferred embodiment, compounds of the present
invention do not induce creatine kinase expression and accordingly, unlike classic
estrogens, do not stimmlate uterine and breast cell proliferation.

[0064] The compounds according to the present invention have pharmacological
properties that can be confirmed by a number of pharmacological assays, including the
I1-6 and creatine kinase assays described in the example section herein. Preferably the
compounds of the present invention can be used to treat chronic inflammatory disease
such as atherosclerosis, myocardial infarction (MI), congestive heart failure (CHF),
inflammatory bowel discase, e.g., ulcerative colitis and Crohn’s digease, and arthritis,
e.g., theumatoid arthritis, and other diseases and conditions including those disclosed
herein. For the purposes of the present invention, a chronic inflammatory disease is any
disease characterized by chronic inflammation.

[6065] Preferred compounds of this invention are useful in treating osteoporosis
and in the inhibition of bone demineralization, which may result from an imbalance in an
individual's formation of new bone tissues and the resorption of older tissues, leading to a
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net loss of bone. Such bone depletion results in a range of individuals, particularly in
post-menopausal women, women who have undergone bilateral oophorectomy, those
receiving or who have received extended corticosteroid therapies, those experiencing
gonadel dysgenesis, and those suffering from Cushing's syndrome. Special needs for
bone, including teeth and oral bone, replacement can also be addressed using these
compounds in individuals with bone fractures, defective bone structures, and those
receiving bone-related surgeries and/or the implantation of prosthesis. In addition,
preferred compounds can be used in treatment or inhibition for osteoarthritis,
hypocalcemia, hypercalcemia, Paget's disease, osteomalacia, osteohalisteresis, multiple
myeloma and other forms of cancer having deleterious effects on bone tissues.

[0066) Preferred compounds of the present invention are also active in the brain
and are therefore nseful for inhibiting or treating Alzheimer’s disease, cognitive decline,
decreased libido, senile dementia, neurodegenerative disorders, depression, anxiety,
insomnia, schizophrenia, and infertility, Preferred compounds of the present invention
are also useful in treating benign or malignant abnormal tissue growth including,
glomerulosclerosis, prostatic hypertrophy, uterine leiomyomas, breast cancer,
scleroderma, fibromatosis, endometriosis, endometrial cancer, polycystic ovary
syndrome, endometrial polyps, benign breast disease, adenomyosis, ovarian cancer,
melanoma, prostate cancer, cancers of the colon, CNS cancers, such as glioma or
astioblastomia.

[0067] Preferred compounds of the present invention are cardioprotective and are
antioxidants, and are useful in lowering cholesterol, triglycerides, Lp(a), and LDL levels;
inhibiting or treating hypercholesteremia, hyperlipidemia, cardiovascular discase,
atherosclerosis, peripheral vascular disease, restenosis, and vasospasm, and inbibiting
vascular wall damage from cellular events leading toward immune mediated vascular

*  ({amage.

[0068] Preferred compounds of the present invention are also useful in freating
disorders associated with inflammation or autoimmune diseases, including inflammatory
bowel disease (Crohn’s disease, ulcerative colitis, indeterminate colitis), arthritis
(rheumatoid arthritis, spondyloarthropathies, osteoarthritis), pleurisy,
ischemia/reperfusion injury (e.g., stroke, transplant rejection, myocardial infarction, etc.),
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asthma, giant cell arteritis, prostatitis, uveitis, psoriasis, muitiple sclerosis, systemic lupus
arythematosus and sepsis.

[0069] Preferred compounds of the present invention are also useful in treating
ocular disorders including cataracts, uveitis, and macular degeneration and in treating
skin conditions such as aging, alopecia, and acne.

[0070] Preferred compounds of the present invention are also useful in treating
metabolic disorders such as type-II diabetes, of lipid metabolism, appetite (e.g. anorexia
nznmmaandﬁuﬁnﬁa}

[0071] Preferred compounds of the present invention are also useful in treating
bleeding disorders such as hereditary herorrhagic telangiectasia, dysfunctional uterine
bleeding, and combating hemorthagic shock.

{0072] Preferred compounds of the present invention are useful in disease states
where amenorrhea is advantageous, such as leukemia, endometrial ablations, chronic
renal or hepatic disease or coagulation diseases or disorders.

[0073] The compounds of the present invention can be administered to a subject
for a variety of purposes. Except when noted, the terms “subject” or “patient” are used
interchangeably and refers to all mammalian species. For example, the term includes
mammals such as lniman patients and non-hwmean primates, as well as experimental
animals such as rabbits, rats, and mice, and other animals. Accordingly, the term
“subject” or “patient” as used herein means any mammalian patient or subject to which
the compounds of the invention can be administered. Patients for treatment according to
the methods of the invention preferably are identified using accepted screening methods
to determine risk factors associated with a targeted or suspected disease or condition or to
determine the status of an existing disease or condition in a subject. These scroening
methods include, for example, conventional work-ups to determine risk factors that may
be associated with the targeted or suspected disease or condition. These and other routine
methods allow the clinician to select patients in need of therapy using the methods and
formulations of the present invention. A subject “in need thereof” is a subject suffering
or suspected to be suffering from a certain condition or disease state treatable by the
methods of the present invention.
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[0074) As used herein, the term “treating” or “treatment” refers to any indicia of
success in amelioration of an injury, pathology, or condition, including any objective or
subjective parameter such as abatement; inhibition; remission; diminishing of symptoms
or making the injury, pathology, or condition more tolerable to the patient; slowing in the
tate of degeneration or decline; making the final point of degeneration less debilitating;
or improving a subject’s physical or mental well-being. The treatment or amelioration of
symptoms can be based on objective or subjective parameters; including the results of a
physical examination, neurological examination, and/or psychiatric evaluation.
“Treating” or “treatment of a disease or condition characterized by chronic
inflammation” includes preventing the onset of symptoms in a subject that may be
predisposed to an inflammatory disease but does not yet experience or exhibit symptoms
of the disease (prophylactic treatment), inhibiting the symptoms of the disease (slowing
or arresting its development), providing relief from the symptoms or side-effects of the
disease (inclnding palliative treatment), and/or relieving the symptoms of the disease
(causifig regression). Treating or treatment of any disease or condition disclosed herein
includes preventing the onset of symptoms in a subject that may be predisposed to said
disease or condition but does not yet experience or exhibit symptoms of the disease or
condition (prophylactic treatment), inhibiting the symptoms of the disease or condition
(slowing or arresting its development), providing relief from the symptoms or side-effects
-of the disease or condition (including palliative treatment), and/or relieving the symptoms
of the disease or condition (cansing regression). Accordingly, the term “treating”
includes the administration of the compounds or agents of the present invention to a
subject to prevent or delay, to alleviste, or to arrest or inhibit development of the
symptoms or conditions associated with a disease state. A skilled medical practitioner
will know how to use standard methods to determine whether a patient is suffering from a
disease characterized by chronic inflammation and/or increased cytokine expreasion.
[0075] “Concomitant administration” of a known drug or treatment with a
pharmaceutical composition of the present invention means administration of the drug (or
treatment) and the compound of the present invention at such time that both the known
drug (or treatment) and the composition of the present invention will have a therapeutic
effect. Such concomitant administration can involve concurrent (i.e. at the same time),
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prior, or subsequent administration of the drug (or treatment) with respect to the
administration of a compound of the present invention. A person of ordinary skill in the
art, would have no difficulty determining the appropriate timing, sequence and dosages of
administration for particular drugs and compositions of the present invention. For
example, the compounds of this invention can be used in combination (administered
together or sequentially) with known drugg useful in the treatment of chronic
inflammation.

[0076] The present invention provides compositions comprising a compound of
the present inveation in combination with a pharmaceutically acceptable carrier. Ina
preferred embodiment, the compounds are formulated as pharmaceuticals to diseases
associated with chronic inflammation

[0077] In general, compounds of the present invention can be administered as
pharmaceutical compositions by any method known in the art for administering
therapeutic drugs including oral, buccal, topical, systemic (e.g., transdermal, intranasal,
or by suppository), or parenteral (e.g., inframuscular, subcutaneous, or intravenous
injection). Compositions can take the form of tablets, pills, capsules, semisolids,
powders, sustained release formulations, solutions, suspensions, emulsions, syrups,
elixirs, aerosols, or any other appropriate compositions; and comprise at least one
compound of this invention in combination with at least one pharmaceuticslly acceptable
excipient. Suiteble excipients are well known to persons of ordinary skill in the art, and
they, and the methods of formulating the compositions, can be found in such standard
references as Alfonso AR: Remington’s Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton PA, 1985. Suitable liquid carriers, especially for injectable
solutions, include water, aqueous saline solution, aqueous dextrose solution, and glycols.
In some embodiments of the present invention, compounds of the present invention
suitable for use in the practice of this invention can be administered either singly orin
combination with at least one other compound of this invention. Compounds suitable for
use in the practice of the present invention can aiso be administered with at least one
other conventional therapeutic agent for the disease baing treated.

[0078] Aqueous suspengions of the invention can contain a compound of the
present invention in admixtore with excipients suitable for the mamfacture of aqueous
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suspensions. Such excipients can include, for example, a suspending agent, such as
sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethylceitulose, sodium
alginate, polyvinylpyrrolidone, gum tragacenth and gum acacia, and dispersing or wetting
agents such as a naturally occurring phosphatide (e.g., lecithin), a condensation product
of an alkylene oxide with a fatty acid (e.g., polyoxyethylene stearate), a condensation
product of ethylene oxide with a long chain aliphatic alcohol (e.g., heptadecaethylene
oxycetanol), a condensation product of ethylene oxide with a partial ester derived from a
fatty acid and a hexitol (e.g., polyoxyethylene sorbitol mono-oleate), or a condensation
product of ethylene oxide with a partial ester derived from fatty acid and a hexitol
anhydride (e.g., polyoxyethylene sorbitan mono-oleate). The aqueous suspension can
also, for example, contain one or more preservatives such as ethyl or n-propyl p-
hydroxybenzoate, one or more coloring agents, one or more flavoring agents, and one or
more sweetening agents, such as sucrose, aspartame or saccharin. Formulations can be
adjusted for osmolarity.
[0079]- Qil suspensions can be formulated by suspending a compound of the
present invention in a vegetable oil, such as amachis oil, olive oil, sesame oil or cocomut
oil, or in a mineral oil such as liquid paraffin; or a mixture of these. The oil suspensions
can contain & thickening agent, such as beeswax, hard paraffin or cetyl alcohol.
‘Sweetening agents can be added to provide a palatable oral preparation, such as glycerol,
:gorbitol or sucrose. These formulations can be preserved by the addition of an
antioxidant such as ascorbic acid. As an example of an injectable oil vehicle, see Minto,
J. Pharmacol. Exp. Ther. 281:93-102, 1997. The pharmaceutical formulations of the
invention can also be in the form of oil-in-water emulsions, The oily phasecanbe a
vegetable oil or a mineral oil, described above, or a mixture of these. Suitable
emulsifying agents include naturally-occurring gums, such as gum acacia and gum
tragacanth, naturally occurring phosphatides, such as soybean lecithin, esters or partial
esters derived from fatty acids and hexitol anhydrides, such as sorbitan mono-oleate, and
condensation products of these partial estars with ethylene oxide, such as
polyoxyethylene sorbitan mono-oleate. The emulsion can also contain sweetening agents
end flavoring agents, as in the formulation of syrups and elixirs. Such formulations can
also contain a demulcent, a preservative, or a coloring agent.
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[0080] The compound of choice, alone or in combination with other suitable
components, ¢an be made into aeroso} formulations (i.e., they can be “nebulized™) to be
administered via inhalation. Aerosol formulations can be placed into pressurized
acceptable propellants, such as dichlorodifluoromethane, propane, nitrogen, and the like,
[0081]) Formulations suitable for parenteral administration, such as, for example,
by intraarticular {in the joints), intravenous, intramuscular, intradermal, intraperitoneal,
and subcutaneous routes, include aqueous and non-aqueous, isotonic sterile injection
solutions, which can contain antioxidants, buffers, bacteriostats, and solutes that render
the formulation isotonic with the blood of the intended recipient, and agueous and non-
aqueous sterile suspensions that can include suspending agents, solubilizers, thickening
agents, stabilizers, and preservatives. Among the acceptable vehicles and solvents that
can be employed are water and Ringer's solution, an isotonic sodium chloride. In
addition, sterile fixed oils can conventionally be employed as a solvent or suspending
medium, For this purpose any bland fixed oil can be employed including synthetic
mono- or diglycerides. In addition, fatty acids such ag oleic acid can likewise be used in
the preparation of injectables. These solutions are sterile and generelly free of
undesirable matter. Where the compounds are sufficiently soluble they can be dissolved
directly in normal salipe with or without the use of suitable organic solvents, such as
propylene glycol or polyethylene glycol. Dispersions of the finely divided compounds
can be made-up in aqueous starch or sodium carboxymethyl cellulose solution, or in
suitable oil, such as arachis oil. These formmnlations can be sterilized by conventional,
well known sterilization techniques. The formulations can contsin pharmaceutically
acceptable aumxiliary substances as required to approximate physiological conditions such
as pH adjusting and buffering agents, toxicity adjusting agents, e.g., sodium acetate,
sodium chloride, potassium chloride, calcium chloride, sodium lactate and the like. The
concentration of compounds of the present invention in these formulations can vary
widely, and will be selected primarily based on fluid volumes, viscosities, body weight,
and the like, in accordance with the particular mode of administration selected and the
patient's needs. For IV administration, the formulation can be a sterile injectable
preparation, such as a sterile injectable aqueous or oleaginous suspension. This
suspension can be formulated according to the known art using those suitable dispersing

-34-



( ( .nnz'ﬂf

WO 2006/028875 PCT/US2005/031053

or wetting agents and suspending agents. The sterile injectable preparation can also be a
sterile injectable solution or suspension in a nontoxic parenterally-acceptable diluent or
solvent, such as 2 solution of 1,3-butanediol. The formulations of commends can be
presented in unit-dose or multi-dose sealed containers, such as ampules and vials.

[0082] Injection solutions and suspensions can be prepared from sterile powders,
granules, and tablets of the kind previously described.
[0083] Compounds suitable for use in the practice of this invention can be

administered orally. The amount of a compound of the present invention in the
composition can vary widely depending on the type of composition, size of a unit dosage,
kind of excipients, and other factors well known to those of ordinary skill in the art.
[0084] Pharmacentical formulations for oral administration can be formulated
using pharmaceutically acceptable carriers well known in the art in dosages suitable for
oral administration. Such carriers enable the pharmaceutical formulations to be
formulated in upit dosage forms as tablets, pills, powder, dragees, capsules, liquids,
lozenges, gels, syrups, slurries, suspensions, efc. sujtable for ingestion by the patient.
Formulations suitable for oral administration can consist of (a8) iquid solutions, such as
an effective amount of the packaged mucleic acid suspended in diluents, such as water,
saline or PEG 400; (b) capsules, sachets or tablets, each containing a predetermined
amount of the active ingrediont, as liquids, solids, granules or gelatin; (c) suspensions in
an appropiiate liquid; and (d) suitable emulgions,

[0085] Pharmeceutical preparations for oral use cean be obtained through
combination of tha compounds of the pregent invention with a solid excipient, optionally
grinding a resulting mixture, and processing the mixture of granules, after adding suitable
additional compounds, if desired, to obtain tablets or dragee cores. Suitable solid
excipients are carbohydrate or protein fillers and include, but are not Iimited to sugars,
including lactose, sucrose, mannitol, or sorbitol; starch from comn, wheat, rice, potato, or
other plants; cellulose such as methyl cellulose, hydroxymethyl cellulose,
hydroxypropylmethyl-celiulose or sodium cerboxymethylcellulose; and gums inciuding
arabic and tragacanth; as well as proteins such as gelatin and coliagen. If desired,
disintegrating or solubilizing agents can be added, such as the cross-linked polyvinyl
pyrrolidone, agar, alginic acid, or a salt thereof, such as sodium alginate, Tablet forms
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cen include one or more of lactose, sucrose, mannitol, sorbitol, calcium phosphates, corn
starch, potato starch, microcrystalline cellulose, gelatin, colloidal silicon dioxide, talc,
magnesjum stearate, stearic acid, and other excipients, colorants, fillers, binders, diluents,
buffering agents, moistening agents, preservatives, flavoring agents, dyes, disintegrating
agents, and pharmaceutically compatible carriers. Lozenge forms can comprise the
active ingredient in a flavor, e.g., sucrose, as well as pastilles compriging the active
ingredient in an inert base, such as gelatin and glycerin or sucrose and acacia emulsions,
gels, and the like containing, in addition to the active ingredient, carriers known in the
art.

[0086] The compounds of the present invention can also be administered in the
form of suppositories for rectal administration of the drug. These formulations can be
prepared by mixing the drug with a suitable non-itritating excipient which is solid at
ordinary temperatures but liquid at the rectal temperatures and will therefore melt in the
rectum to release the drug. Such materials are cocoa butter and polyethylene glycols.
[0087] The compoumds of the present invention can also be administered by
intranagal, intraocular, intravaginal, and intrarectal routes including suppositories,
ingufflation, powders and aerosol formulations (for examples of stercid inhalants, see
Rohatagi, J. Clin. Pharmacol. 35:1187-1193, 1995; Tiwa, Ann. Allergy Asthuna Immumol.
75:107-111, 1995).

[oo08s] The compounds of the present invention can be administered in sustained
or controlled release dosage forms (e.g., employing a slow release bioerodable delivery
system), including depot injections, osmotic pumps (such as the Alzet implant made by
Alza), pills, transdermal and transcutaneous (including electrotransport) patches, and the
ke, for prolonged administration at a predetermined rate, preferably in unit dosage forms
suitable for single administration of precise dosages. The compositions will typically
include a conventional pharmaceutical carrier or excipient and a compound of the
invention. In addition, these compositions can include other active agents, carriers,
adjuvants, and the like.

[0085]) The compounds of the present invention can be delivered transdermaily,
by a topical route, formulated as applicator sticks, solutions, suspensions, emulsions,
gels, creams, ointments, pastes, jellies, paints, powders, and aerosols,
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[0090] Encapsulating materials can also be employed with the compounds of the
present invention and the term “composition” is intended to include the active ingredient
in combination with an encapsulating material as a formulation, with or without other
carriers. For example, the compounds of the present invention can also be delivered as
microspheres for slow release in the body.

{0091] In another embodiment, the compounds of the present invention cen be
delivered by the use of liposomes which fuse with the cellular membrane or are
endocytosed. By using liposomes, particularly where the liposome surface carries
ligands specific for target cells, or are otherwise preferentially directed to a specific
organ, one can focus the delivery of the compound into the target cells in vivo. (See, 2g.,
Al-Muhammed, J. Microencapsul, 13:293-306, 1996; Chonn, Curr. Opin. Biotechnol.
6:698-708, 1995; Ostro, Am. J. Hosp. Pharm. 46:1576-1587, 1989).

[0092] In other cases, the preferred preparation can be a lyophilized powder
which can contain, for example, any or all of the following: 1 mM-50 mM histidine,
0.1%-2% sucrose, 2%-7% mannitol, at a pH range of 4.5 to 5.5, that is combined with
buffer prior to use.

[0093] A pharmacentical composition of the invention can optionally contain, in
addition to a compound of the present invention, at least one other therapeutic agent
useful in the treatment of a disease or condition agsociated with chronic inflammation.
[0094] The pharmaceutical compositions are generally formulated as stexile,
substantially isotonic and in full compliance with all Good Manufacturing Practice
(GMP) regulations of the U.S. Food and Drug Administration.

[0095] The present invention provides, inter alia, methods of inhibiting cytokine
expression, e.g., JL-6 expression, in a subject for the treatment of diseases and conditions
associated with increased cytokine activity. In an exemplary embodiment of the present
inveation, a skilled practitioner will treat a subject having a disease associated with
chronic inflammation with the compounds of the present invention.

[0096] For treatment purposes, the compositions or compounds disclosed herein
can be administered to the subject in a single bolus delivery, via continuous delivery
(e.g., continuous transdermal, mucosal, or intravenous delivery) over an extended time
period, or in a repeated administration protocol (e.g., by an hourly, daily or weekly,
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repeated administration protocol). The pharmaceutical formulations of the present
invention can be administered, for example, one or more times daily, 3 times per week, or
weekly. In am exemplary embodiment of the present invention, the pharmaceutical
formulations of the present invention are orally administered once or twice daily.

[0097) In this context, a therapeutically effective dosage of the biologically active
agent(s) can include repeated doses within a prolonged treatment regimen that will yield
clinically significant results to alleviate one or more symptoms or detectable conditions
associated with increased cytokine activity. Determination of effective dosages in this
context is typically based on animal model studies followed up by human clinical trials
and is guided by determining effective dosages and administration protocols that
gignificantly reduce the occurrence or severity of targeted exposure symptoms or
conditions it the subject. Suitsble models in this regard include, for exemple, murine,
rat, and other accepted animal model subjects known in the art. Alternatively, effective
dosages can be determined using in vitro models. Using such models, only ordinary
calculations and adjustments are typically required to determine an appropriate
concentration and dose to administer a therapeutically effective amount of the
biologically active agent(g) (e.g., amnounts that are intranasally effective, transdermally
effective, intravenously effective, or intramuscularly effective to elicit a desired
response). In alternative embodiments, an “effective amount™ or “therapeutically
effective dose” or “pharmaceutically effective doss” of the biologically active agent(s)
will simply inhibit or enhance one or more selected biological activity(ies) correlated
with a disease or condition, as set forth above, for either therapeutic or diagnostic
PuIpOscs.

[0098) The actual dogage of biologically active agents will of course vary
according to factors such as the extent of exposure and particular status of the subject
(e.g., the subject's age, size, fitness, extent of symptoms, susceptibility factors, etc), time
and route of administration, as well as other drugs or treatments being administered
concurrently. Dosage regimens can be adjusted to provide an optimum prophylactic or
therapeutic response. By “therapeuticaily effective dose” or “pharmaceutically effective
dose” is meant a dose that produces effects for which it is administered. More
specifically, a therapeutically or pharmaceutically effective dose of the compound(s) of
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the inventton preferably alleviates symptoms, complications, or biochemical indicia of
diseases associated with increased cytokine activity. The exact dose will depend on the
purpose of the treatment, and will be ascertainable by one skilled in the art using known
techniques (see, e.g., Licberman, Pharmacentical Dosage Forms (Vols. 1-3, 1992); Lioyd,
1999, The Art, Science, and Technology of Pharmaceutical Compounding; end Pickar,
1999, Dosage Calculations). A therapeutically effective dose or pharmaceutically
effective dose is also one in which any toxic or detrimental side effects of the active agent
is outweighed in clinical terms by therapeutically beneficial effects. It is to be further
noted that for each particular subject, specific dosage regimens should be evaluated and
adjusted over time according to the individual need and professional judgment of the
person administering or supervising the administration of the compounds.
[0099] In an exemplary embodiment of the present invention, unit dosage forms
of the compounds are prepared for standard administration regimens. In this way, the
composition can be subdivided readily into smaller doses at the physicians direction. For
example, unit dosages can be made up in packeted powders, vials or ampoules and
preferably in capsule or tablet form.
[0100] 1t is understood that the effective dosage of the active compounds of this
invention can vary depending upon the particular compound utilized, the mode of
administration, the condition, and severity thereof, of the condition being treated, as well
as the various physical factors related to the individual being treated. For treating
atherosclerosis, myocardial inferction, congestive heart failure, arthritis and/or
inflammatory bowe] disease, generally satisfactory resulis may be obtained, for example,
when the compounds of this invention are administered to the individual in need ata
daily dosage of from about 0.1 mg to about 1 mg per kilogram of body weight, preferably
administered in divided doses two to six times per day, or in a sustained release form.
For most large mammals, the total daily dosage is, for example, from about 3.5 mgto
about 140 mg, preferably from about 3.5 to about 5 mg. In the case of a 70 kg human
adult, the total daily dose will generally be from about 7 mg to about 70 mg and may be
adjusted to provide the optimal therapeutic result.
[0101] After a pharmaceutical comprising a compound of the present invention
has been formulated in a suitable carrier, it can be placed in an appropriate container and
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labeled for treatment of, for example, a disorder associated with chronic inflammation.
Additionally, another pharmaceutical comprising at least one other therapeutic agent
useful in the treatment of disorder associated with chronic inflammation can be placed in
the container as well and labeled for treatment of the indicated disease. Altematively, a
single pharmaceutical comprising a compound of the present invention and at least one
other therapeutic agent useful in the treatment of a disorder associated with chronic
inflammation can be placed in an appropriate container and labeled for treatment. For
administration of pharmaceuticals comprising compounds of the present invention and of
pharmaceuticals comprising, in a single pharmaceutical, compounds of the present
invention and at least one other therapeutic agent useful in the treatment of disorder
associated with chronic inflammation , such Iabeling would include, for example,
instructions concerning the amount, frequency and methad of administration. Similarly,
for adminigtration of multiple pharmaceuticals provided in the contziner, such labeling
would include, for example, instructions concerning the amount, frequency and method
of administration of each pbarmaceutical.

EXAMPLES
f0102] Example 1: Synthesis of 4- {[(6R)-8-fluoro-6-methylphenanthridin-5(6H)-
yljcarbonyl}phenol
[0103] Step A: 8-fluoro-5{(4-methoxybenzoyl)-6-methyl-5,6-

dihydrophenanthridine -~ A solution of 8-fluoro-6-methyl-5,6-dihydrophenanthridine
(0.05g, 0.23 mmol), 4methoxybenzoyl chloride (0.04 g, 0.23 mmol) and 0.08 mL of
diisopropylethylamine in 5 mL of THF was stirred at embient temperature overnight.
The reaction mixture was partitioned with IN NaOH. The organic phase was washed
with brine and dried (Na;SO,). The reaction mixture was purified by flash
chromatography (gilica gel 60, methylene chloride) to give the product as a white solid
(0.05g, 40% yield). MS (ESI) m/z 348 ((M+H]) _

{0104] Step B: 4-{[(6R)-8-fluoro-6-methylphenanthridin-5(6H)-
yllcerbonyi}phemol - To a solution cooled to —78°C of 8-fluoro-5-(4-methoxybenzoyl)-6-
methyl-5,6-dihydrophenanthridine (2.3 g, 6.6 mmol) in 50 mL of methylene chioride
containing 2.0 mL of cyclohexene under N; atmosphere was added boron tribromide (2.9
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ml, 26 mmol). The reaction was allowed to warm to ambient temperature and stir
overnight. The excess boron tribromide was decomposed by the dropwise addition of
methanol to the ice cooled reaction mixture. The reaction mixture was diluted with
methylene chloride and partitioned with 2N HC]. The organic phase was separated and
concentrated in vacuo. The residual product was purified by flash chromatography (
silica gel 60, methylene chloride/ethyl acetate, 19:1) to give 1.85 g of the racemate.
Isomer separated by chiral prep HPLC (Chiralcel AD, 25X5 c¢m, 100% EtCH, 12
mL/min) to give 0.536 g of the product as °C, 99.86% ec);a white solid (m.p. 165 [a]p>
=-756° (c = 0.010G/ML, McOH);

'H NMR (400 MHz, DMSO-de) 8 ppm 0.86 (s, 1 H) 1.19 (d, J=6.98 Hz, 3 H) 5.74 (q,
J=6.73 Hz, 1 H) 6.65 (d, /~=8.79 Hz, 2 H) 6.68 (d, /~8.28 Hz, 1 H) 7.05 (dt, /~7.70, 1.42
Hz, 1 H) 7.12 (d, /~8.54 Hz, 2 H) 7.18 (m, 1 H) 7.27 (td, /=8.79, 2.85 Hz, 1 H) 7.38 (dd,
J=9.31, 2.85 Hz, 1 H) 7.91 (dd, J/=17.76, 1.55 Hz, 1 H) 8.04 (dd, /=8.79, 5.43 Hz, 1 H)
9.96 (s, 1 H); MS (BSI) m/& 334 (M+H]");MS (ESI) m/z 332 (IM-H]);

[0105]) Example 2: Synthesis of 3-{[(6S5)-8-fluoro-6-methylphenanthridin-5(6H)-
yl]carbonyl} phenol

[0106] Step A: 8-fluoro-5-(3-methoxybenzoyl}-6-methyi-5.6-
dihydrophenanthridine - A solution of 8-fluoro-6-methyl-5,6-dihydrophenanthridine
(0.05g, 0.23 mmol), 3-methoxybenzoyl chiloride (0.033 mL, 0.23 mmol) and 0.08 mL of
diiisopropylethylamine in 5 mL of THF was stirred at ambient temperature overnight.
The reaction mixture was partitoned with IN NaOH. The organic phase was washed
with brine and dried (Na;SOy). The reaction mixture was purified by flash
chromatography (silica gel 60, methylene chloride) to give the product as a white solid
(0.045g, 56% yield). MS (ESI) m/z 348 ([M-+H]").

[0107] Step B: 3-{[(65)-8-fluoro-6-methyiphenanthridin-5(6)-
yilcarbonyl} phenol - To a solution cooled to —78°C of 8-fluoro-5-(3-methoxybenzoyl)-6-

methyl-5,6-dihydrophenanthridine (0.39 g, 1.1 mmol) in 5 mL of methylene chloride
containing 0.5 mL of cyclohexene under N2 atmosphere was added boron tribromide
(0.495 mL, 4.48 mmol). The reaction was allowed to warm fo ambient temperature and
stir overnight. The excess boron tribromide was decomposed by the dropwise addition of
methenol to the ice cooled reaction mixture. The reaction mixture was diluted with
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methylene chloride and partitioned with 2N HCL. The organic phase was separated and
concentrated in vacuo. The residual product was purified by flash chromatography (
silica gel 60, methylene chloride/ethyl acetate, 19:1) to give the product (0.318 g, 85%
yield) as a white solid. The pure enantiomer was isolated by chiral HPL.C (Xterra MS
C18, ethanol/hexane 1:1) to give the product as a white solid (0.047 g, 97.6% e¢).
mp sinters 92, meits 138 °C; [aJp™ =+484° (c = 0.010G/ML, MeOH); "H NMR (400
MHz, DMSO-ds) 6 ppm 1.19 (d, /6.73 Hz, 3 H) 5.76 (broad s, 1 H) 6.65 (d, /=9.05 Hz,
2 H) 6.66 (s, 1 H) 6.79 (m, 2 H) 7.08 (m, 2 H) 7.21 (dt, 2 H) 7.28 (dt, 1 H) 7.38 (dd, 1H)
7.91 (dd, /~7.76, 1.29 Hz, 1 H) 8.04 (dd, 1 H) /=8.79, 5.43 Hz, 1 H) 9.59 (s, 1 H); MS
(BSD) m/z 334 ((M-+H]");
MS (BSID) m/ 332 ((M-H]).

[0108] Example 3: Synthesis of 4-{[(6S5)-8-fluoro-6-methylphenanthridin-5(6H)-
yl]carbonyl}phenol. Isomer separated by chiral prep HPLC from Example 1 reaction
mixture (Chiralcel AD, 25X5 cm, 100% EtOH, 12 mI/min) to give 0.542 C, 99.9%
ce); [1g of the product as a white solid (m.p. 175 [a]p> = +562° (¢ = 0.0101G/ML,
MeOH); *H NMR (400 MHz, DMSO-dg) 5 ppm 1.19 (d, J=6.73 Hz, 3 H) 5.75 (g, J/=6.64
Hz, 1 H) 6.65 (d, /9.05 Hz, 2 H) 6.68 (d, /~8.28 Hz, 1 H) 7.05 (dt, /=7.70, 1.42 Hz, 1
H) 7.12 (m, /~8.79 Hz, 2 H) 7.19 (dt, 2 H) 7.27 (dt, /~8.79, 2.85 Hz, 1 H) 7.91 (dd,
J=1.76, 1.29 Hz, 1 H) 8.04 (dd, 1 H) /=8.79, 5.43 Hz, 1 H) 9.97 (s, 1 H)

MS (ESD m/z 334 ((M+H]"); MS (BST) m/z 332 ([M-H]).

[0109] Example 4: Synthesis of 3-{[(6R)-8-fluoro-6-methylphenanthridin-5(6H)-
yljcarbonyl}phenol. The pure enantiomer was isolated by chiral HPL.C (Xterra MS
C18, ethanol/hexane 1:1) to give the product as a white solid (0.20 g, 99.8% ce). mp 162
°C; [0]p> = -566° (c = 0.010G/ML, MeOH); '"H NMR (400 MHz, DMSO-d¢) 8 ppm 1.19
(d, /~6.73 Hz, 3 H) 5.75 (broad s, 1 H) 6.65 (d, /~9.05 Hz, 2 H) 6.66 (m, 1 H) 6.79 (m, 2
H) 7.08 (m, 2 H) 7.21 (dt, 2 H) 7.28 (dt, 1 B) 7.38 (dd, 1H) 7.91 (dd, /=7.76, 1.29 Hz, 1
H) 8.04 (dd, 1 H) .%=8.79, 5.43 Hz, 1 H) 9.59 (s, 1 H); MS (ESI) m/ 334 (IM+H]"); MS
(ESD) m/z 332 (IM-H]); Anal caled for Cz;H FNO; * 0.20 H;0: C:74.85 H:4.91 N:4.16
Found: C:74.74 H:4.88 N:3.87.

[0110] Example 5: Synthesis of 3-fluoro-4- {{(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbony}} phenol
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[0111] Step A: 8-fluoro-5-(2-fluoro-4-methoxybenzoyl)-6-methyl-5.6-
dihyirophenanthridine - A solution of 8-flaoro-6-methylphenanthridine (0.211 g, 1.0
mmol) and 2-fluoro-4-methoxybenzoyl chloride (0.253 g, 1.35 mmol) in 5 mL of
methylene chloride was slowly added over 1 hour to a stirred solution of 1M borane-
methyl sulfide complex 1.0 mL in methylene chloride. The reaction mixture was stirred
at ambient temperature ovenight. The reaction mixture was partitioned with 1N NaOH.
The organic phase was washed with brine and dried (N&2SO4). The crude product was
purified by flash chromatography (silica gel 60, methylene chloride) to give the product
as a white solid (0.127 g, 35% of theory%)

MS (ESI) m/ 366 (IM+H]").
[0112] Step B: 3-fluoro-4- {[(6R)-8-finoro-6-methylphenanthridin-5(64)-

yilcarbonyi}phenol - To a solution cooled to —78°C of 8-fluoro-5-(2-fluoro-4-
methoxybenzoyl)-6-methyl-5,6-dihydrophenanthridine (0.111 g, 0.3 mmol) in 5 mL of
_methylene chloride containing 0.2 mL of cyclohexene under N; atmosphere was added
“boron tribromide {0.11 mL, 1.0 mmol). The reaction was allowed to warm to ambient
temperature and stir overnight. The excess boron tribromide was decomposed by the
dropwise addition of methanol to the ice cooled reaction mixture. The reaction mixture
was diluted with methylene chloride and partitioned with 2N HC1. The organic phase
was scparated and concentrated in vacuo. The residual product was purified by flash
chromatography (silica gel 60, methylene chloride/ethyl acetate, 19:1) to give 0.10 g of
the racemate. Isomer separated by chiral prep HPLC (Pirkle Covalent (R,R) Whelk-01,
250X4.6 mm, EtOH/hexane 1:1) to give 0.038 g of the product as a white solid (99.8%
ec)
[a]p® = 409° (¢ = 0.010G/ML, MeOH); "H NMR (400 MHz, DMSO-d¢) § ppm 1.17 (4,
3 H) 5.81 (broad s, 1 H) 6.34 (broad s, 1 H) 6.62 (broad d, 1 H) 6.77 (broad s, 1 H) 7.07
(broad m, 1 H) 7.25 (m, 3 H) 7.38 (dd, 1 H) 7.90 (dd, 1 H) 8.04 (dd, 1 H) 10.35 (s, 1 H);
MS (ESI) m/z 352 ([M-+HT"); MS (BSI) m/ 350 ([M-H]).

[0113) Example 6: Synthesis of 3-fluoro-4-{[(65)-8-fluoro-6-
methylpbenanthridin-S(6H)-yl]carbonyl} phenol
[0114] Isolated in the above chiral prep as a white solid (0.035 g, 99.8%ee).

[a]p® = +472° (c = 0.0095G/ML, McOH); 'H NMR (400 MHz, DMSO-d¢) 5 ppm 1.17
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(d, 3 H) 5.8 (broad s, 1 H) 6.35 (broad s, 1 H) 6.62 (broad &, 1 H) 6.77 (broad s, 1 H) 7.07
(broad m, 1 H) 7.25 (m, 3 H) 7.38 (dd, 1 H) 7.90 (dd, 1 H) 8.04 (dd, 1 H) 10.35 (s, 1 H);
MS (BST) m/z 352 (M+H]');

MS (EST) m/z 350 ((M-H]).

[0115] Example 7: Synthesis of 4-fluoro-3- {[(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl}phenol

[0116] Step A: §-fluoro-5-(2-fluoro-5- _6-methyl-5.6-
dihydrophenanthridine - A solution of 8-fluoro-6-methylphenanthridine (0.268 g, 1.27

mmol) and 2-fluoro-5-methoxybenzoyl chloride (0.239 mg, 1.27 mmol) in 5 mL of
methylene chloride was slowly added over 1 hour to a stirred solution of (S)-2-methyl-
CBS-oxazaborolidine (0.11 mL, 1M solution in toluene) and borane-methyl sulfide
complex (0.75 mL,IM solution in methylene chloride). The reaction mixture was stirred
at ambient temperature overnight. The reaction mixture was partitioned with IN NaQH.
The organic phase was washed with brine and dried (Na;SO4). The crude product was
purified by flash chromatography (silica gel 60, methylene chloride) to give the product
ag a white solid (0.250 g, 65% of theory, e.e.= 37.6% of the R isomer); MS (ESI) m/z 366
(Ov+H]).

[0117] Step B: 4-fiuoro-3- -fluoro-6-meth

vi]carbonyl} phenol - To a solution cooled to —78°C of 8-fluoro-5-(2-fluoro-5-
methoxybenzoyl)-6-methyl-5,6~-dihydrophenanthridine (0.206 g, 0.57 mmol) in 5 mL of
methylene chloride containing 0.5 mL of cyclohexene under N; atmosphere was added
boron tribromide (0.25 mL, 2.25 mmol). The reaction was allowed to warm to ambient
temperature and stir overnight. The excess boron tribromide was decomposed by the
dropwise addition of methanol to the ice cooled reaction mixture. The reaction mixture
was diluted with methylene chloride and partitioned with 2N HCl. The organic phase
was separated and concentrated in vacuo. The residual product was purified by flagh
chromatography ( silica gel 60, methylene chloride/ethyl acetate, 19:1) to give 0.27 g, of
intermediate. The chirally pure enantiomer was isolated by chiral HPLC (Chiralpak AD,
4.6X250 mm, ethanol/hexane 1:1) to give the product as a white solid (0.092 g, 99.94%
ee).
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[a]p™® = -604° (c = 0.010G/ML, MeOH); '"H NMR (400 MHz, DMSO-dg) 5 1.09 (s, 1 H)
1.18 (d, /=6.72 Hz, 3 H) 3.38 (8, 1 H) 6.77 (s, 1 H) 7.05 (5, L H) 7.26 (td, /=8.77, 2.59
Hz, 4 H) 7.40 (s, 2 H) 7.92 (d, /~7.49 Hz, 1 H) 8.02 (dd, /8.79, 5.43 Hz, 1 H) 9.62 (br.
5, 1 H); MS (ESI) m/ 352 ([M+H]'); MS (ESI) m/z 350 ((M-H]).

[0118] Example 8: Synthesis of 4-fluoro-3-{[(6S5)-8-fluoro-6-
methylphenanthridin-5(64)-yl]jcarbonyl} phenol
[0119] Isolated in the above chiral prep (0.033 g, 99.6% ee); [a]p® =-+594° (c =

0.010G/ML, MeOH); 1H NMR (400 MHz, DMSO-ds) 5:1.09 (s, 1 H) 1.18 (d, /=6.73 Hz,
3 H) 3.38 (s, 1 H) 6.77 (8, 1 H) 7.05 (s, 1 H) 7.26 (td, /~8.79, 2.59 Hz, 4 H) 7.40 (s, 2 H)
7.92 (d, /7.50 Hz, 1 H) 8.02 (dd, /=8.79, 5.43 Hz, 1 H) 9.62 (br. &, 1 H); MS (ESD) m/%z
352 ((M+H]TH);MS (BSD m/z 350 ((M-H]).

[0120] Example 9: Synthesis of 2-fluoro4-{[(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol
[0121] Step A: B- 53-fI methox 1)-6-methyi-5.6-

.dihydrophenanthridine - A solution of 8-fluoro-6-methylphenanthridine (0.268 g, 1.27
mmol) and 3-fluoro-4-methoxybenzoyl chloride (0.239 g, 1.27 mmol) in 5 mL of
methylene chloride was slowly added over 1 hour to a stirred solution of (S)-2-methyl-
CBS-oxazaborolidine (0.20 mL, 1M solution in toluene) and borane-methyl sulfide
complex (0.75 mL,1M solution in methylene chloride). The reaction mixture was stirred
at ambient temperature overnight. The reaction mixture was partitioned with 1N NaOH.
The organic phase was washed with brine and dried (N2,SO,4). The crude product was
purified by flash chromatography (silica gel 60, methylene chloride) to give the product
as & white solid (0.209 g, 57% of theory). MS (BSI) m/z 366 ((M+H]").

[0122] Step B: 2-fI -flupro- 1 idin-S(6H)-
yl]carbonyl}phenol - To a solution cooled to —78°C of 8-fluoro-5-(3-fluoro-4-

methoxybenzoyl)-6-methyl-5,6-dihydrophenanthridine (0.191 g, 0.52 mmol) in 5 mL of
methylene chloride containing 0.2 mL of cyclohexene under N, atmosphere was added
boron tribromide (0.231 mL, 2.09 mmol). The reaction was allowed to warm to ambient
temperature and stir overnight. The excess boron tribromide was decomposed by the
dropwise addition of methanol to the ice cooled reaction mixture. The reaction mixture
was diluted with methylene chloride and partitioned with 2N HCl. The organic phase
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was scparated and concentrated in vacuo. The residual product was purified by flash
chromatography ( silica gel 60, methylene chloride/ethyl acetate, 19:1) to give the
product mixture (0.174 g). The chirally pure enantiomer was isolated by chiral HPL.C
(Chiralpak AD, 4.6X250 mm, cthanol/hexane 1:1) to give the product as a white solid
(0.077 g, 99.8% ee).

[a]p® =-676° (c = 0.010G/ML, McOH); 'H NMR (400 MHz, DMSO-d) & ppm 1.19 (d,
J=6.92 Hz, 3 H) 5.74 (q, /=6.83 Hz, 1 H) 6.73 (d, /~7.69 Hz, 1 H) 6.84 (m, 2 H) 7.08 (m,
2 H) 7.22 (dt, /=7.62, 1.15 Hz, 1 H) 7.27 (dt, 1 H) 7.39 (dd, /=9.22, 2.56 Hz, 1 H) 7.93
(dd, /=7.81, 1.41 Hz, 1 H) 8.05 (dd, /=8.71, 5.38 Hz, 1 H); MS (BSI) m/z 352 ((M+H]";
MS (BSI) m/ 350 ((M-H]).

[0123] Example 10: Synthesis of 2-fluoro4-{[(65)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol.
[0124] Isolated in the above chiral prep (0.027 g, 99.8% ee). 'H NMR. (400 MHz,

DMSO-dg) 5 ppm 0.84 (s, 1 H) 1.19 (d, /=6.92 Hz, 3 H) 5.73 (q, /=6.66 Hz, 1 H) 6.76
(m, 2 H) 6.85 (m, 1 H) 7.07 (m, 2 H) 7.21 (dt, /=7.56, 1.02 Hz, 1 H) 7.27 (dt, J~8.84,
2.82 Hz, 1 H) 7.38 (dd, J<9.22, 2.82 Hz, 1 H) 7.93 (dd, J=7.81, 1.15 Hz, 1 H) 8.05 (dd,
J=8.71, 5.64 Hz, 1 H); MS (EST) m/ 352 ((M-+H]"); MS (BSD) n/z 350 ((M-H]).

[0125] Example 11: Synthesis of 2-chloro-5-{[(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol

[0126] Step A: 5-(4-chloro-3-m enzoyl)-8-fl -methyl-5.6-
dihydrophenanthridine - A solution of 8-fluoro-6-methylphenanthridine (0.211 g, 1.0
mmol) and 4-chloro-3-methoxybenzoyl chloride (0.205 g, 1.0 mmol) in 5 mL of
methylene chloride was slowly added over 1 hour to a stirred solution of (S)-2-methyl-
CBS-oxazaborolidine (0.2 mL, 1M solution in toluene) and borane-methyl sulfide
complex (0.7 mL,1M solution in methylene chloride). The reaction mixture was stirred
t ambient temperature overnight. The reaction mixture was partitioned with 1N NaOEL
The organic phase was washed with brine and dried (Na;SO;4). The crude product was
purified by flagh chromatography (silica gel 60, methylene chioride) to give the product
as a white solid (0.087 g, 29% of theory); MS (BSI) m/4 382/384 (M-+-H]").
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[0127] Step B: 2-chloro-5-{[{6R)-8-fluoro-6-methylphenanthridin-S{65)-

yl]carbony]}phenol - To a solution cooled to —78°C of 8-fluoro-5-(4-chloro-3-
m yl)-6-methyl-5,6-dihydrophenanthridine (0.076 g, 0.2 mmol) in 5 mL of

methylene chloride containing 0.5 mL of cyclohexene under N, atmosphere was added
boron tribromide (0.088 mL, 0.8 mmol). The reaction was allowed to warm to ambient
temperature and stir overnight. The excess boron tribromide was decomposed by the
dropwise addition of methanol to the ice cooled reaction mixture. The reaction mixture
was diluted with methylene chloride and partitioned with 2N HCL. The organic phase
was scparated and concentrated in vacuo. The residual product was purified by flash
chromatography ( silica gel 60, methylene chloride/ethyl acetate, 19:1) to give the
product mixture (0.70 g). The pure enantiomer was isolated by chiral HPLC (Chiralpak
AD, 4.6X250 mm, acetonitrile/ ethanol, 9:1) to give the product as a white solid (0.015 g,
99.8% ee).

'H NMR (400 MHz, DMSO-d¢) 8 ppm 1.19 (d, 3 H) 5.74 (broad s, 1 H) 6.65 (broad d, 1
H) 6.77 (broad 5, 1 H) 6.91 (5, 1H) 7.23 (t, 1 H) 7.5 (m, 3 H)) 7.39(dd, 1 H) 7.93 (dd, 1
H) 8.05 (dd,1 H) 10.42 (s, 1H); MS (ESI) mz 368/‘379 (M-+HTY); MS (ESY) m/z 366/368
(IM-H]).

[0128] Example 12: Synthesis of 2-chloro-5- {[(65)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol.
[0129] Isolated from the above chiral prep to give 0.02 g (99.8%e¢) of the pure

enantiomer. [a]p® =+577° (¢ = 0.0082G/ML, McOH); MS (ESI) m/ 368/370 ([M+H]Y;
MS (ESI) m/z 366/368 ([M-H]).

[0130] Example 13: Synthesis of 2-bromo-4- {[(6R)-8-fluoro-6-
methylphenanthridin-5(6/)-yl]carbonyl}phenol.
[0131] Step A: 5-(3-bromo-4- enzoyl)-8-fl methyl-5.6-

dihydrophepanthridine - A solution of 8-fluoro-6-methylphenanthridine (0.211 g, 1.0
mmol) and 3-bromo-4-methoxybenzoyl chloride (0.249 g, 1.0 mmol) in 5 mL of
methylene chloride wes slowly added over 1 hour to a stirred solution of (S)-2-methyl-
CBS-oxazaborolidine (0.2 mL, 1M solution in toluene) and borane-methyl sulfide
complex (0.7 mL,1M solution in methylene chloride). The reaction mixture was stirred
at ambient temperature overnight. The reaction mixture was partitioned with IN NaOH.
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The organic phase was washed with brine and dried (Na;SO¢). The crude product was
purified by flash chromatography (silica gel 60, methylene chloride) to give the product
as a white solid (0.180 g, 42% of theory); MS (BSI) m/z 426/428 (IM+H]").

[0132] Step B: 2-bromo-4-{[(6R)-8-fluoro-6-methylphenanthridin-5(6H)-
yllcarbonyl}phenol - To a sohstion cooled to —78°C of 8-fluoro-5-(3-bromo-4-
methoxybenzoyl)-6-methyl-5,6-dihydrophenanthridine (0.175 g, 0.41 mmol) in 5 mL of
methylene chioride containing 0.1 mL of cyclohexene under N; atmosphere was added
boron tribromide (0.181 mL, 1.63 mmol). The reaction was allowed to warm to ambient
temperature and stir overnight. The excess boron tribromide was decomposed by the
dropwise addition of methanol to the ice cooled reaction mixture. The reaction mixture
was diluted with methylene chloride and partitioned with 2N HC1. The organic phase
was separated and concentrated in vacuo. The residual product was purified by flash
chromatography ( silica gel 60, methylene chloride/ethyl acetate, 19:1) to give the
product mixture (0.160 g). The chirally pure enantiomer was isolated by chiral HPLC
(Chiralpak AD, 4.6X250 mm, acetonitrile/ethanol, 9:1) to give the product as a white
solid (0.041 g 99.98% ce). "H NMR (400 MHz, DMSO-dg) 5 ppm 1.19 (d, 3 H) 5.74 (m,
1H)6.74(d, 1 H) 6.77 (d, 1 H) 7.01 (dd, 1H) 7.21 dt, 1 H) 7.25 (m, 3 H) 7.39 (dd, 1H)
7.42 (d, 1H) 7.93 (dd, 1 H) 8.05 (dd,1 H) 10.90 (s, IH);MS (ESI) m/z 412/414 ((M+H]");
MS (BST) m/z 410/412 (IM-H])-

[0133] Example 14: Synthesis of 2-bromo-4- {[(65)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol.

Isolated from the above chiral prep to give 0.049 g (99.8%ee) of the tifle compound.
[a]p™® =+533° (c = 0.0104G/ML, MeOH); "H NMR (400 MHz, DMSO-dg) 5 ppm 1.19
(d,3 H) 5.74 (m, 1 H) 6.74 (d, 1 H) 6.77 (d, 1 H) 7.01 (dd, 1H) 7.22 dt, 1 H) 7.25 (mm, 3
H) 7.39 (dd, 1H) 7.43 (d, 1H) 7.93 (dd, 1 H) 8.05 (dd,1 H) 10.89 (s, 1H); MS (ESI) m/
412/414 M+H]"); MS (ESD m/z 410/412 (M-H]).

[0134] Example 15: Synthesis of 4-bromo-3-{[(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-yi]carbonyl}phenol.
[0135] Step A: 5-(2-bromo-5-methoxybenzoyl)-8-fluoro-6-methyl-5.6-

dihydrophenanthridine - A solution of 8-fluoro-6-methylphenanthridine (0.211 g, 1.0
mmol) and 2-bromo-5-methoxybenzoyl chloride (0.231 g, 1.0 mmol) in 5 mL of
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methylene chloride was slowly added over 1 hour to a stirred sohition of (S)}-2-methyl-
CBS-oxazaborolidine (0.2 mL, 1M solution in toluene) and borane-methyl sulfide
complex (0.7 mL,1M solution in methylene chloride). The reaction mixture was stirred
at ambient temperature overnight. The reaction mixture was partitioned with 1N NaOH.
The organic phase was washed with brine and dried (Na;SO4). The crude product was
purified by flash chromatography (silica gel 60, methylene chloride) to give the product
as a white solid (0.258 g, 60% of theory); MS (ESI) m/z 426/428 (M-+H]").

[0136) Step B: 4-bromo-3-{[(6R)-8-flucro-6-methylphenanthridin-5(6H)-
yllcarbonyl} pheno] - To a solution cooled to —78°C of 8-fluoro-5-(2-bromo-5-
methoxybenzoyl)-6-methyl-5,6-dihydrophenanthridine (0.243 g, 0.57 mmol) in 5 mL of
methylene chloride containing 0.2 mL of cyclohexene under N; atmosphere was added
boron tribromide (0.252 mL, 2.28 mmol). The reaction was allowed to warm to ambient
temperature and stir ovemight. The excess boron tribromide was decomposed by the
dropwise addition of methanol to the ice cooled reaction mixture. The reaction mixture
was diluted with methylene chloride and partitioned with 2N HCL The organic phase
was separated and concentrated in vacuo. The residual product was purified by flash
chromatography ( silica gel 60, methylene chloride/ethy! acetate, 19:1) to give the
product mixture (0.210 g). The pure enantiomer was isolated by chiral HPL.C (Whelk-01
(S,8), cthanol/hexane 1:1) to give the product as a white solid (0.080 g, 99.8% ee).'H
NMR (400 MHz, DMSO-dg) 8 ppm 1.19 (d, /=6.98 Hz, 3 H) 6.06 (d, /=5.69 Hz, 1 H)
6.70 (m, 2 H) 6.85 (dd, 1 H) 7.03 (m, 1 H) 7.22 (m, 2 H) 7.44 (m, 2 H) 7.88 (d, ~1.76
Hz, 1 H) 799 (m, 2 H) 10.03 (3, 1 H)

MS (ESD) m/ 412/414 ((M+H]); MS (BST) m/z 410/412 ((M-H]).

[0137] Example 16: Synthesis of 4-bromo-3-{[(65)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol.

[0138] Isolated in the above chiral prep to give 0.055 g (98.6% ee) of the title
compound.

[a]p® =+476° (c = 0.0104G/ML, MeOH); MS (ESY) m/z 412/414 ([M+HT"); MS (ESI)
m/z 410/412 ([M-HJ).

[0139) Example 17: Synthesis of 4-{[(6R)-8-fluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl} -2-methoxyphenol.
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[0140] A solution of 8-fluoro-6-methylphenanthridine (0.211 g, 1.0 mmol) and
3-methoxy-4-hydroxybenzoyl chloride (0.168 g, 1.0 mmol) in 5 mL of methylene
chloride was slowly added over 1 hour to a stirred solution of (S)}-2-methyl-CBS-
oxazaborolidine (0.2 mL, 1M solution in toluene) and borane-methyl sulfide complex
(0.7 mL,1M solution in methylene chloride). The reaction mixture was stirred at ambient
temperature overnight. The reaction mixture was partitioned with IN NaOH. The
organic phase was washed with brine and dried (Na;SO4). The crude product was
purified by flash chromatography (silica gel 60, methylene chloride) to give the product
mixture (0.053 g). The pure enantiomer was isolated by chirel HPLC (AD,
acetonitrile/ethanol, 9:1) to give the product es a white solid (0.033 g, 99.8% ee). 'H
NMR (400 MHz, DMSO-ds) 6 ppm 1.20 (d, /<6.98 Hz, 3 H) 3.61 (s, 3 H) 5.76 (q, /=6.64
Hz, 1 H) 6.64 (m, 2 H) 6.71 (d, /~8.28 Hz, 1 H) 6.89 (d, /1.03 Hz, 1 H) 7.06 (td,
J=1.70, 1.42 Hz, 1 H) 7.20 (td, /=7.57, 1.16 Hz, 1 H) 7.26 (td, /=8.79, 2.85 Hz, 1 H) 7.39
(dd, /9.31, 2.85 Hz, 1 H) 7.92 (dd, /~8.02, 1.29 Hz, 1 H) 8.05 (dd, /=8.67, 5.56 Hz, 1
H); MS (BSD m/z 364 (M+H]');

MS (EST) m/z 362 ((M-H]).

[0141] Example 18: Synthesis of 4-{[(65)-8-flnoro-6-methylphenanthridin-
5(6H)-yllcarbonyl}-2-methoxyphenol

[0142] Isolated from the above chiral prep to give 0.02 g (98.6 % cc) of the title
compound. .

[a]p® = +493° (c = 0.008G/ML, McOH); 'H NMR (400 MHz, DMSO-dg) & ppm 1.19 (d,
J=6.73 Hz, 3 H) 3.61 (s, 3 H) 5.76 (g, /=6.64 Hz, 1 H) 6.64 (m, 2 H) 6.71 (d, /=8.02 Hz,
1 H) 6.88 (d, J=1.03 Hz, 1 H) 7.06 (td, /=7.70, 1.42 Hz, 1 H) 7.20 (td, /=7.57, 1.16 Hz, 1
H) 7.26 (td, /=8.79, 2.85 Hz, 1 H) 7.39 (dd, /~9.31, 2.85 Hz, 1 H) 7.92 (dd, J=7.89, 1.42
Hz, 1 H) 8.05 (dd, /=8.79, 5.43 Hz, 1 H) 9.63 (s, 1 H); MS (ES]) m/z 364 ((M+H]"); MS
(BSD m/z 362 ((M-H]).

[0143]) Example 19: Synthesis of 4-{[(6S5)-6-¢cthyl-8-fluorophenanthridin-5(6H)-
yl]carbonyl}phenol
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[0144] Step A: 6-Ethyl-8-methyl-phenanthridine - To cold (dry ice /acetone)
ethylmagnesium bromide (20 mL of 1.0 M in THF) was added a mixture of 4, 2’-
difluoro-biphenyl-2-carbonitrile ( 4.6 mmol, 1.0 g) in 10 mL of THF, dropwise (15
min,). Stirring was continned overnight, and the reaction mixture was diluted with 10 %
ammonium chioride and ethyl acetate. The organic portion was washed with water and
brine and dried over magnesium sulfate. The solvent was removed and the crude product
flashed (dichloromethane) giving a white solid: mp 74-75 °C (0.44 g, 52%); MS m/z 216
(MHHT).

[0145] Step B: 6-ethyl-8-fluoro-5-(4-methoxyhenzoyl)-5.6-
dihydrophenanthridine - To a mixture of borane methyl sulfide complex (2.5 mL of1 M

solution in dichloromethane), S-2-Methyl-CBS-oxazaborolidine (1 mL of 1 M solution in
toluene) and anhydrous dichloromethane (25 ml) was added a solution of 6-Ethyl-8-
methyl-phenanthridine (0.906 g, 5 mmol) and 4-Methoxybenzoyl chloride (0.938 g, 5.5
mmol) in dichloromethane (10 mL), dropwise. The reaction mixture was stirred at room
temperature overnight. Sodium hydroxide (10 mL of 2 N solution) was added, the
organic portion dried over anhydrous magnesium sulfste and the solvent removed to
provide a dark liquid. The crude material was purified by flash chromatography
(dichloromethane) to afford a white solid (0.95 g, 52%): mp 71-72 °C; MS m/z 362
(MiHH).;

[0146] Step C: 4-{[(65)-6-ethy]-8-fiuorophenanthridin-5(6H)-yl]carbonyl} phenol
- To a mixture of neat boron tribromide (1.2 mL) and cyclohexene (2 mL) in anhydrous
dichloromethane (20 mL) cooled with dry ice/isopropanol was added & mixture of 6-
cthyl-8-fluoro-5-(4-methoxybenzoyl)-5,6-dihydropbenanthridine (0.90 g, 2.5 mmol) in
dichloromethane (10 mL), dropwise (20 min.) The reaction mixture was stirred overnight
as the temperature rose to room temperature. The excess boron fribromide was
decomposed by adding a small quantity of methanol, followed by 2 N HC! (5 mL). The
organic portion was dried over anhydrous magnesium sulfate, the solvent was removed
and the crude product was purified by chromatography (5% ethyl acetate-
dichloromethane) to afford a tan solid (0.583g), The compound was purified by chiral
HPLC to give 0.220 g of title compound, mp 103-104 °C; 'H NMR (DMSO-ds): 5 0.86
(3 H, t, ~7.4 1z), 1.33-1.43 (1H, m), 1.45-1.54 (1 H, m), 5.57-5.61 (1 H, m), 6.62 (2 H,
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d, /=8.8 Hz), 6.68 (1H, d, /~8.0 Hz), 7.04-7.08(3 H, m), 7.17-7.21 (1 H, m), 7.25-7.30 (1
H, m), 7.38 (1 H, dd, /=9.3 Hz, /2.7 Hz), 7.91 (1H, dd, /=7.8 Hz, J/=1.2 Hz), 8.04 (1H,
dd, J/=8.7 Hz, /=5.5 Hz), 9.92 (1H, br 8); MS m/z 348 ((M+H]+).

[0147] Example 20: Synthesis of 4-{[(6R)-6-ethyl-8-fluorophenanthridin-5(6.-)-
yl]carbonyl} phenol

[0148] The minor isomer was also isolated in the above separation. (0.100 g): mp
105-106; "H NMR (DMSO-d): 5 0.86 (3 H, t, /=7.4 Hz), 1.33-1.43 (1 H, m), 1.45-1.55
(1 H, m), 5.57-5.61 (1 H, m), 6.62 (2 H, d, /~8.8 Hz), 6.68 (1 H, d, /~7.9 Hz), 7.04-7.09
(3 H, m), 7.17-7.21 (1 H, m), 7.25-7.30 (1 H, m), 7.38 (1 H, dd, /9.2 Hz, /2.7 Hz),
7.91 (1 H, dd, , /7.9 Hz, 1.3 Hz), 8.04 (1 H, dd, /~8.7 Hz, J=5.5 Hz), 9.92 (1 H, br
8);

MS m/z 348 ((MF+HH).

[0149] Example 21: Synthesis of 3-{[(6R)-6-ethyl-8-fluorophenanthridin-5(6H)-
yl]carbonyl}phenol

[0150] To a mixture of borane methy! sulfide complex (0.6 mL of 1 M solution
in dichloromethane), S-2-Methyl-CBS-oxazaharolidine (0.2 mL of 1 M solution in
toluene) and anhydrous dichloromethane (5 mL) was added a solution of 6-Ethyl-8-
methyl-phenenthridine (0.225 g, 1 mmol) and 3-methoxybenzoyl chloride (0.188 g, 1.1
mmol) in dichloromethane (5 mL), dropwise. The reaction mixture was stirred at room
temperature overnight. Sodium hydroxide (10 mL of 2N solution) was added, the
organic portion dried over anhydrous magnesium sulfste and the solvent removed to
provide a dark liquid. The crude material was purified by chromatography
(dichloromethane) to afford a white solid (.08 g, 22%). The material was taken forward
without getting analyses. To a mixture of neat boron tribromide (.2 mL) and cyclohexene
(0.2 mL) in anhydrous dichloromethane (10 mL) cooled with dry ice/isopropanol was
added a mixture the methoxy derivative above 0.080 g, 0.2 mymol) in dichloromethane
(10 mL), dropwise (20 min.) The reaction mixture was stirred overnight as the
temperature rose to room temperature. The excess boron tribromide was decomposed by
adding a small quantity of methanol, follwed by 2 N HCI (5 mL). The organic portion
was dried over anhydrous magnesium sulfate, the solvent was removed and the crude
product was purified by chromatography (5% ethyl acetate-dichloromethane) to afford a
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solid (0.045g), which was purified by chiral HPLC to give the major isomer: 0.030 g: mp
101-102; 'H NMR (DMSO-dg): 5 0.86 (3 H, t, /7.3 Hz), 1.31-1.42 (1 H, m), 1.46-1.54
(1 H, m), 5.59 (1 H, br s), 6.56 (1 H, d, J14 Hz), 6.61 (1 H, s), 6.76 (2 H, dd, /~8.1 Hz,
J=1.7 Hz), 7.04-7.09 (2 H, m), 7.19-7.23 (1 H, m), 7.26-7.31 (1 H, m), 7.36-7.39 (1 H,
m), 7.92 (1 H, dd, /~7.9 Hz, /~1.2 Hz), 8.06 (1 H, dd, /~8.7 Hz, /~5.5 Hz), 9.56 (1 H, s);
MS m/z 348 ((M+H]+).

[0151]) Example 22: Synthesis of 4- {[(6R)-6-ethyl-8-fluorophenanthridin-5(6H)-
yl]carbonyl} benzene-1,3-diol
[0152] Step A: 5{2.4dim enzoyl)-6-ethyl-8-fluoro-5.6-

dihydrophenanthridine - To a mixture of borane methyl sulfide complex (0.6 mL of 1 M
solution in dichloromethane), S-2-Methyl-CBS-oxazaborolidine (0.2 mL of 1 M solution
in toluene) and anhydrous dichloromethane (5 mL) was added a solution of 6-Ethyi-8-
methyl-phenanthridine (0.225 g, 1 mmol) and 2,4-dimethoxybenzoyl chloride (0.221 g,
1.1 mmoles) in dichloromethane (5 mL), dropwise. The reaction mixture was stirred at
room temperature overnight. Sodium hydroxide (10 mL of 2 N solution) was added, the
organic portion dried over anhydrous magnesium sulfate and the solvent removed to
provide a dark liquid. The crude material was purified by chromatography
(dichloromethane) to afford a white solid (0.18 g, 32%): mp 125-126 °C;

MS (EST) m/z 392 ([M-+H]").

10153] Step B: 4-{{(6R)-6-ethyl-8-fluorophenanthridin-5(6.17)-
yl]carbonyl}benzene-1.3-diol - To a mixture of neat boron tribromide (.2 mL) and
cyclohexene (0.2 mL) in anhydrous dichloromethane (10 mL) cooled with dry
ice/isopropanol was added a solution of 5(2,4-dimethoxybenzoyl)-6-ethyl-8-fluoro-5,6-
dihydrophenanthridine (0.080 g, 0.2 mmol) in dichloromethane (10 mL), dropwise (20
min.) The reaction mixture was stimred overnight as the tempersture rose to room
ternperature. The excess boron tribromide was decomposed by adding a small quantity of
methanol, then 2 N HC] was added (5 mL). The organic portion was dried over
enhydrous magnesium sulfate, the solvent was removed and the crude product was
purified by chromatography (5% ethyl acetate-dichloromethane) to afford a solid (0.05g),
which was submitted for chromatographic separation of the isomers. The major isomer:
0.012 g: mp 98-100; 'H NMR (DMSO-ds): 5 0.84 (3 H, t, /=7.3 Hz), 1.34-1.41 (1 H, m),
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1.49-1.56 (1 H, m), 5.55 (1 H, brs), 6.10 (1 H, d, /~1.9 Hz), 6.14 (1 H, dd, /=8.4 Hz,
J=2.2 Hz), 6.85 (1 H, d, /8.3 Hz), 7.05 (1 H, t, =74 Hz), 7.15-7.19 (1 H, m), 7.21-7.26
(1 B, m), 7.31-7.33 (2 H, m), 7.85 (1 B, dd, /=7.8 Hz, /=13 Hz), 7.96 (1 H, dd, /<8.7
Hz, J=5.5 Hz), 9.53 (1 H, s), 9.61 (1 H, s); '

MS m/ 364 (MHH]H).

[0154] Example 23: Synthesis of 4-[(6-ethyl-8-fluorophenanthridin-5(6H)-y1)
carbonyl]-3-fluorophenol

[0155] Step A: -8-fluoro-5-(2-fluoro-4-methoxybenzoyl)-5.6-

dihydrophenanthridine - To a mixture of borane methyl sulfide complex (0.5 mL of 1M
solution in dichloromethane), S-2-Methyl-CBS-oxazaborolidine (0.2 mL of 1 M solution
in toluene) and anhydrous dichloromethane (5 mI) was added a solution of 6-Ethyl-8-
methyl-phenanthridine (0.225 g, 1 mmol) and 2-fluoro-4-methoxybenzoyl chloride (0.20
& 1.1 mmol) in dichloromethane (5 mL), dropwise. The reaction mixture was stirred at
room temperature overnight. Sodium hydroxide (10 mL of 2 N solution) was added, the
organic portion dried over anhydrous magnesium sulfate and the solvent removed to
provide a dark liquid. The crude material was purified by chromatography
(dichloromethane) to afford a white solid (0.13 g, 33 %):

MS (ESI) m/ 380 (MH+H]*);
[0156] Step B 4-[(6-ethyl-8-fiuorophenanthridin-5(6/7)-yl) carbonyl]-3-

fluoropheno] - To a mixture of neat boron tribromide (0.1 mL) and cyclohexene (0.2 mL)
in anhydrous dichloromethane (10 mL) cooled with dry ice/isopropanol was added a
solution of 6-ethyl-8-fluoro-5-(2-fluoro-4-methoxybenzoyl)-5,6-dihydrophenanthridine
(0.120 g, 0.3 mmol) in dichloromethane (10 mL), dropwise (20 min.) The reaction
mixture was stirred overnight as the temperature rose to room temperature. The excess
boron tribromide was decomposed by adding a amall quantity of methanol, then 2 N HCI
was added (5 mL_). The organic portion was dried over anhydrous magnesium sulfate, the
solvent was removed and the crude product was purified by chromatography (10% ethyl
acetate-dichloromethane) to afford a solid (0.045g): mp 109-111 °C; "H NMR (DMSO-
dg): 8 0.86 (3 H, t, /7.2 Hz), 1.27-1.35 (1 H, m), 1.48-1.54 (1 H, m), 5.69 (1 H, br 5),
6.33 (1 H, br 8), 6.60 (1 H, d, /~6.7 Hz), 7.06 (1 H, br 5), 7.19-7.28 (2 H, m), 7.38 (1 H,
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d, /=8.0 Hz), 7.89 (1 H, d, /~7.0 Hz), 8.01 (1 H, dd, /=8.5 Hz, /=5.3 Hz), 10.32 (1 |§, b, B/
8); MS m/z 366 ((M-+H]+).

[0157] Example 24: Synthesis of 3-{(3-chloro-6-methylphenanthridin-5(6H)-
yl)carbonyli]phenol

[0158] Step A: 1-(4'-chloro-2'-fluore-1.1"-biphenyl-2-yl)ethanone - 2-
Acetylphenyl boronic acid (5g, 30.5 mmol) and 4-chloro-2-fluorciodobenzene (8.6 g,
33.5 mmol) were dissolved in toluene/ethanol mixture (6:1, 175 mL). An aqueous
solution of potassium carbonate (2M, 60 mL) and tetrakis(triphenylphosphine) palladium
(0) (1.06 g, 0.91 mmol) were added to the solution and the entire mixture was degassed
using vacuum and stirring with intermittent nitrogen purge. The mixture was heated (85
°C) with stirring for 14 h. The mixture was allowed to cool and then water was added.
The organic phase was geparated from the aqueous phase and the aqueous phase was
extracted with ethyl acetate (3 x 100 mL). The organic phases were combined, dried
(Na;SO,), filtered, and concentrated to a crude oil. The product was isolated via flash
column chromatography (Biotage® 40 Mi, 5-20%, méthyl tert-butylether in hexane) and
afforded 4.07 g (54%) of the desired product as a yellow oil. MS (EI) m/z 248.0/250.0
(M+);

"H NMR (400 MHz, DMSO-ds) § ppm 2.45 (s, 3 H) 7.37 (m, 3 H) 7.44 (m, 1 H) 7.57 (t4,
J=1.63, 1.29 Hz, 1 H) 7.65 (td, /~7.57, 1.42 Hz, 1 H) 7.90 (ddd, /=7.63, 1.42, 0.52 Hz, 1
H) .

[0159) Step B: 1-(4-Chloro-2"-fluoro-biphenyl-2-vl)-ethylamine - To a stirred
solution of 1-(4'-Chloro-2'-fluoro-biphenyl-2-yl)-ethanone (3.2 g, 12.9 mmol) in
anhydrous methanol (200 mL) was added solid ammonium acetate (19.8 g, 257 mmol).
The reaction mixture was heated (60 °C, 1h) followed by the addition of a methanolic
solution of sodium cyanoborohydride (1.62g, 25.8 mmol). After 16h, the methanol was
removed in vacuo and aqueous ammonium hydroxide was added. The agqueous phase
was extracted with diethyl ether (3 x 200 mL) until the amine was no longer present in
the aqueous phase. The organic phase was then washed with 2N aqueous HCI (3 x 100
mL) and the aqueons phases combined. The solid formed during the acid wash was
determined to be the dialkyated amine and was segregated from the aqueous phase,
Aqueous sodium hydroxide was then added to the acidic aqueous phase until the sohstion
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waas basic (pH 8-9). The basic aqueous phase was extracted with diethyl ether until the
primary amine was no longer detected in the aqueous phase. The combined organic
phases were dried (Na;SOy), filtered, and concentrated to afford a clear oil that was used
without further purification.

MS [(ES+), m/]: 233 [M-16]", benzylic cation as a result of loss of NH;

[0160] i
methoxybenzamide - To a solution of 1-(4'-Chloro-2'-fluoro-biphenyl-2-yl)-ethylamine (1
g, 4 mmol) and triethylamine (614 uL, 4.4 mmol) in acetonitrile was added 3-
methoxybenzoyl chloride (683 mg, 4 mmol). The reaction was mixed overnight (16 h)

on an orbital mixer at room temperature. The acetonitrile was removed in vacuo and the
resulting solid dissolved in dichloromethane and applied directly to a Biotage® (40Mi)
column for flash column chromatography (5-30% methyl tert-butylether in hexane)
regulting in the isolation of 1.22 g (79%) of a white solid. mp 176.2-177.9 °C; 'TH NMR
(400 MHz, DMSO-d¢) 5 ppm 1.31 (d, J=5.69 Hz, 3 H) 3.79 (s, 3 H) 4.96 (m, 1 H) 7.07
(dd, /~8.02, 1.81 Hz, 1 H) 7.16 (d, /~7.24 Hz, 1 H) 7.36 (m, 7 H) 7.60 (m, 2 H) 8.80 (s, 1
H); MS (ESI) m/ 384/386 ((M+H]");Anal. calcd for C;H;gCIFNO;: C:68.84 H:4.99
N:3.65 Found: C:68.88 H:5.25 N:3.64.

[0161] Step D: 3-chloro-5-{3-methoxybenzoyl)}-6-methyi-5.6-
dihydrophenanthridine - N-[1-(4'-Chloro-2'-fluoro-biphenyl-2-yl)-ethyl]-3-methoxy-

benzamide (1.04 g, 2.7 mmol) was dissolved in anhydrous THF (10 mL) and the vial was
capped and purged with an inert atmosphere. Lithium bis(trimethylsilyl)amide (4.1 mL,
1M in THF) was added to the solution and the mixture heated (70 °C). The reaction
progress was monitored by LCMS and heating was discontinued upon the expense of the
starting material. The THF was removed and the resulting residue was purified by flash
* column chromatography (Biotage® 40 Mi, 30-50% methyl tert-butylether in hexane)
affording 537 mg (54%) of the desired product. MS [(ES+), m/A): 364/366 [M+H]", 1 C1
pattern.

[0162] Step E: 3-[(3-chloro-6-methyiphenenthridin-5(G4)-yl)carbonyilphenol -
To a solution of (3-chloro-6-methyl-6H-phenanthridin-5-yI)-(3-methoxy-phenyl)-
methanone (484 mg, 1.33 mmol) in dichloromethane was added cyclohexene (900 uL,
8.9 mmol). The vial was capped and purged with an inert atmosphere foliowed by the
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addition of a2 1 M solution of boron tribromide in dichloromethane (5.3 mL). The solution
wag mixed at room temperature using an orbital shaker. After 3 hours the reaction was
cooled in an ice bath (0 °C) and quenched upon the slow addition of methanol. The clear
solution was concentrated and the resulting residue was immediately purified using a
Biotage® 40 Mi column of prepacked silica gel (90g), eluting with a gradient of 5-30%
methyl tert-butylether in hexane at a flow rate of 50 mL/min. The fractions containing the
desired product were combined and concentrated to afford 397 mg (85%) of a white
solid. "H NMR (400 MHz, DMSO-ds) § ppm 1.17 (d, /=6.73 Hz, 3 H) 5.60 (d, /=6.21
Hz, 1 H) 6.66 (d, /~7.50 Hz, 1 H) 6.69 (s, 1 H) 6.80 (ddd, /=821, 2.52, 0.91 Hz, 1 H)
6.88 (s, 1 H) 7.13 (1, /=7.89 Hz, 1 H) 7.25 (dd, /~8.41, 2.20 Hz, 1 H) 7.38 (m, 3 H) 7.94
(d, /=8.54 Hz, 2 H) 9.63 (s, 1 H); MS (ESI) m/z 350352 ((M+H]"); MS (ESD) m%
348/350 ([M-H]).

[0163) Example 25: Synthegis of 3- {[(6R)-3-chloro-6-methylphenanthridin-
5(6H)-yl]carbonyl}phenol
[0164] The enantiomers of 3-[(3-chloro-6-methylphenanthridin-5(6H)-

yl)carbonyl]phenol (367 mg, 1.05 mmol) were separated by automated, preparative,
normal phase, chiral chromatography on a Chiralpak AD (20 mm x 250 mm) column
eluting with 100% ethanol at a flow rate of 10 mL/min. After combination of fractions
and evaporation of the solvent in vacuo, one peak with a retention time of 3.801 minutes
was isolated as a white solid (144 mg, 79% based upon a 1:1 ratio of enantiomers with a
theoretical maximum amount of 183.5 mg). [a]o> =-398° (¢ = 0.010 g/mL, CHCL); 'H
NMR (400 MHz, DMSO-dg) 8 ppm 1.21 (d, /~6.73 Hz, 3 H) 5.65 (d, /~6.47 Hz, 1 H)
6.70 (d, /=7.50 Hz, 1 H) 6.73 (s, 1 H) 6.84 (ddd, /=8.15, 2.46, 0.78 Hz, 1 H) 6.92 (s, 1 H)
7.17 (t, J=7.89 Hz, 1 H) 7.28 (dd, /~8.41, 2.20 Hz, 1 H) 7.39 (m, 2 H) 7.45 (m, 1 H) 7.98
(d, /=8.54 Hz, 2 H) 9.68 (s, 1 H); MS (ESI) m/& 350/352 ([M+H]"); MS (ESI) m/z
348/350 ([M-H]"); HRMS: calcd for Cz;H;4CINO;, 349.0870 (M), 350.09424 ([M+H]);
found (ESI+), 350.09353.

[0165] Example 26: Synthesis of 3- {[(65)-3-chloro-6-methylphenanthridin-
5(6H)-yl]carbonyl}phenol
[0166] The enantiomers of 3-[(3-chloro-6-methylphenanthridin-S(6H)-

yDcarbonyl]phenol (367 mg, 1.05 mmol) were sepearated by automated, preparative,
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normal phase, chiral chromatography on a Chiralpak AD (20 mm x 250 mm) column
eluting with 100% ethanol at a flow rate of 10 mL/min. After combination of fractions
and evaporation of the solvent in vacuo, one peak (99.9%) with a retention time of 9,771
minutes was isolated as a white solid (135 mg, 74% based upon a 1:1 ratio of
enantiomers with a theoretical maxirmum amount of 183.5 mg).

[a]p® =+440° (c = 0.010 g/mL, CHCl,); 'H NMR (400 MHz, DMSO-ds) 5 ppm 1.21 (d,
J=6.73 Hz, 3 H) 5.64 (d, /<6.21 Hz, 1 H) 6.69 (d, /~7.50 Hz, 1 H) 6.72 (s, 1 H) 6.83 (dd,
J=2.59,1.03 Hz, 1 H) 6.85 (m, 1 H) 6.92 (5, 1 H) 7.16 (¢, /~7.89 Hz, 1 H) 7.28 (dd,
J=8.41, 2.20 Hz, 1 H) 7.39 (m, 2 H) 7.45 (m, 1 H) 7.98 (d, /=8.54 Hz, 2 H); MS (ESI)
m/z 3501352 (MHH]D;

MS (ESI) m/z 348/350 ([M-H]); HRMS: calcd for Cz;H;6CINO;, 349.0870 (M),
350.09424 (M+H]'"); found (BSI4), 350.09345.

[0167] Example 27: Synthesis of 4-[(3-chloro-6-methylphenanthridin-5(6H)-
yl)carbonyl}phenol
[0168] Step A: N-[1-(4'chloro-2'- 1,1'-bipheny}-2- -4-

methoxybenzamide - The title compound was prepared from 1-(4'-chloro-2'-fluoro-
biphenyl-2-yl)-ethylamine (1 g, 4 mmol), triethylamine (614 vl,, 4.4 mmol), and 4-
methoxybenzoyl chioride (683 mg, 4 mmol) according to the procedure and in the same
manner as described in Example 24, step c. The crude residue was immedisately purified
on a Biotage® (40Mi) column for flash colummn chromatography (5-30% methyl tert-
butylether in hexane) resulting in the isolation of 1.22 g (79%) of a white solid. mp 165-
165.9 °C; "H NMR (400 MHz, DMSO-dg) § ppm 1.31 (s, 3 H) 3.80 (s, 3 H) 4.94 (s, 1 H)
6.97 (d, /~8.79 Hz, 2 H) 7.15 (d, /~7.50 Hz, 1 H) 7.30 (s, 1 H) 7.43 (m, 2 H) 7.60 (m, 3
H) 7.82 (d, /=7.50 Hz, 2 H) 8.66 (s, 1 H). MS (ESI) m/z 384/386 ((M-+H]"); Anal. calcd
for C2H1gCIFNO;: C:68.84 H:4.99 N:3.65 Found: C:68.81 H:5.07 N:3.65.

[01691 Step B: 3-chloro-5-(4-methox D-6-methyl-5
dihydrophenanthridine ~ The title compound was prepared from N-[1-(4'-chloro-2'-
fluoro-biphenyl-2-yl)-ethylj-4-methoxy-benzamide (1.04 g, 2.7 mmol), anhydrous THF
(10 mL), and lithium bis(trimethylsilyl)amide (4.1 mL, 1M in THF) according to the
procedure and in the same manner ag described in Example 24, step d. The THF was
removed and the resulting residue was purified by flash column chromatography
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(Biotage® 40 Mi, 30-50% methyl tert-butylether in hexane) affording 738 mg (75%) of
the desired product. MS [(ES+), m/z]: 364/366 [M+H]", 1 Cl pattern;

[0170] Step C: 4-[(3-chloro-6-methylphenanthridip-5(6 H)-vl)carbonyl]phenol -
The title compound was prepared from (3-chloro-6-methyl-6H-phenanthridin-5-y1)-(4-
methoxy-phenyl)-methanone (622 mg, 1.71 mmo!), cyclohexene (900 uL, 8.9 mmol), and
1 M solution of boron tribromide in dichloromethane (6.8 mL) according to the procedure
and in the same manner as described in Example 24, step e. The crude residue was
immediately purified using a Biotage® 40 Mi column of prepacked silica gel (50g),
eluting with a gradient of 5-30% methyl rerz-butylether in hexane at a flow rate of 50
mI/min. The fractions containing the desired product were combined and concentrated to
afford 450 mg (75%) of a white solid. "H NMR (400 MKz, DMSO-dg) § ppm 1.21 (d,
J=6.73 Hz, 3 H) 5.67 (q, /6.73 Hz, 1 H) 6.71 (d, /~8.79 Hz, 2 H) 6.79 (d, /~2.07 Hz, 1

. H) 7.17 (d, /=8.54 Hz, 2 H) 7.26 (dd, /~8.54, 2.07 Hz, 1 H) 7.41 (m, 3 H) 7.98 (m, 2 H)
10.03 (s, 1 H); MS (ESI) m/z 350/352 ((M+H]"); MS (BSD) m/z 348/350 (IM-H]).

f0171) Example 28: Synthesis of 4-{[(6R)-3-chloro-6-methylphenanthridin-
5(6H)-yl]carbonyl}phenol
[0172] The enantiomers of 4-[(3-chloro-6-methylphenanthridin-5(6/)-

yl)carbonyl}phenol (400 mg, 1.14 mmol) were separated by automated, on-column
solvent change, preparative, normal phase, chiral chromatography on a Chiralpak AD (20
mm x 250 mm) column eluting with 20% ethanol in hexane at a flow rate of 12 mL/min
with. After combination of fractions and evaporation of the solvent ir vacuo, one peak
(99.9%) with a retention time of 3.571 minutes was isolated as a white solid (194 mg,
97% based upon a 1:1 ratio of enantiomers with a theoretical maximum amount of 200
mg). mp 273.5-276 °C; [a]p® = -321° (c = 0.010 g/mL, CHCly); "H NMR (400 MHz,
DMSO0-dg) 8 ppm 1.21 (d, /6.73 Hz, 3 H) 5.67 (q, /=6.90 Hz, 1 H) 6.71 (d, /=8.79 Hz,
2H)6.79(d, /~=2.07Hz, 1 H) 7.17 (m, 2 H) 7.26 (dd, /=8.54, 2.07 Hz, 1 H) 7.41 (m, 3
H) 7.98 (dd, 2 H) 10.04 (s, 1 H); MS (BST) m/z 350/352 ([M+H]"); MS (BSI) m/z 348/350
(M-H]).

[0173] Example 29: Synthesis of 4- {[(65)-3-chloro-6-methylphenanthridin-
5(6H)-yl]carbonyl}phenol
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The enantiomers of 4-[(3-chloro-6-methylphenanthridin-5(6H)-yi)carbonyllphenol (400
mg, 1.14 mmol) were separated by avtomated, on-columnn solvent change, preparative,
normal phase, chiral chromatography on a Chiralpak AD (20 mm x 250 mm) column
eluting with 20% ethanol in hexane at a flow rate of 12 mL/min with. After combination
of fractions and evaporation of the solvent in vacuo, one peak (99.8%) with a retention
time of 8.078 minutes was isolated as a white solid (200 mg, 100% based upon a 1:1 ratio
of enantiomers with a theoretical maximum amount of 200 mg). mp 273.7-276 °C; [a]p®
=+393° (¢ = 0.010 g/mL, CHCly); '"H NMR (400 MHz, DMSO-d¢) § ppm 1.21 (d,
J=6.73 Hz, 3 H) 5.67 (q, /~6.73 Hz, 1 B) 6.71 (d, /~8.79 Hz, 2 H) 6.79 (d, /~2.07 Hz, 1
H) 7.17 (4, /=8.54 Hz, 2 H) 7.26 (dd, /~8.41,2.20 Hz, 1 H) 7.41 (m, 3 H) 7.98 (m, 2 H)
10.04 (s, 1 H); MS (ESI) m/z 350/352 ([M-+H]");

MS (ESI) m/z 348/350 ([M-H]).

[0174] Example 30: Synthesis of 4-[3-chloro-6-methylphenanthridin-5(6H)-
ylJcarbonyl]benzene-1,3-diol.

[0175] Step A: N-[1-(4'-chloro-2'-fluoro-1.1"-biphenyi-2-ylethyl]-2.4-
dimethoxybenzamide - The title compound was prepared from 1-(4'-chloro-2'-fluoro-
biphenyl-2-yl)-ethylamine (500 mg, 2 mmol), triethylamine (293 uL, 2.1 mmol), and 2,4-
dimethoxybenzoyl chloride (342 mg, 2 mmol) according to the procedure and in the game
manner as described in Example 24, step c. The acetonitrile was removed in vacuo and
the resulting solid dissolved in dichloromethane and applied directly to a Biotage®
(40Mi) column for flash column chrometography (5-30% methyl tert-butylether in
hexane) resulting in the isolation of 820 mg (99%) of a white solid.

MS (ESI) m/ 414/416 ((M-+H]".
[0176] Step B: 3-chloro-5-(2,4-dimethoxybenzovi)-6-methyi-5.6-

dihydrophenanthridine - The title compound was prepared from N-[1-(4'-chloro-2'-
fluoro-biphenyl-2-yl)-ethyl]-4-methoxy-benzamide (800 mg, 1.9 mmol), anhydrous THF
(10 mL), and lithium bis(trimethylsilyl)amide (3.8 mL, 1M in THF) according to the
procedure and in the same manner as described in Example 24, step d. The THF was
removed and the resulting residue was purified by flash column chromatography
(Biotage® 40 Mi, 30-50% methyl tert-butylether in hexane) affording 564 mg (75%) of
the desired product. MS [(ES+), m/&]: 394/396 [M+H]", 1 Cl pattem;
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[0177] Step C: 4-[3 henanthridin-5(65)-vl]carbonyl

1,3-diol - The title compound was prepared from (3-chloro-6-methyl-6H-phenanthridin-
5-yl)-(4-methoxy-phenyl)-methanone (564 mg, 1.43 mmol), cyclohexene (1.45 mlL, 14.5
mmol), end 1 M solution of boron tribromide in dichloromethane (8.59 mL) according to
the procedure and in the same manner as described in Example 1, step e. The resulting
residue was immediately purified using a Biotage® 40 Mi column of prepacked silica gel
(90g), eluting with a gradient of 5-50% methyl ferz-butylether in hexane at a flow rate of
50 mL/min. The fractions containing the desired product were combined and
concentrated to afford 516 mg (98%) of an oil. MS [(ES+), m/z]: 366/368 [M+H]*, 1 Cl
pattern; MS [(ESI-) m/]: 364/366 (IM-HJ), 1 Cl pattern.

[0178] Example 31: Synthesis of 4-{[(6R)-3-chloro-6-methylphenanthridin-
5(6H)-yl]carbonyl}benzene-1,3-diol
(0179 The enantiomers of 4-[3-chioro-6-methylphenanthridin-5(6H)-

yl]carbonyl]benzene-1,3-diol (410 mg, 1.12 mmol) were separated by sutomated,
p::gparative, normel phasge, chiral chromatography on a Chiralpak AS (20 mm x 250 mm)
column eluting with 15%isopropy] alcohol in hexane at a flow rate of 20 mI/min. After
combination of fractions and evaporation of the solvent in vacuo, one peak (99.9%) with
a retention time of 7.479 minutes was isolated as a white solid (114 mg, 28% based upon
a 1:1 ratio of enantiomers with a theoretical maximum amount of 205 mg). [a]p® =-
367.6° (c = 0.0101 g/mL, CHCl,); "H NMR (400 MHz, DMSO-d¢) 5 pprn 1.16 (d, /=6.98
Hz, 3 H) 5.64 (d, /~6.73 Hz, 1 H) 6.16 (4, /~1.81 Hz, 1 H) 6.23 (dd, /~8.41,2.20Hz, 1
H) 6.99 (d, /~8.02 Hz, 2 H) 7.23 (dd, J/=8.54, 2.07 Hz, 1 H) 7.35 (m, 2 H) 7.40 (m, 1 H)
7.92 (m, 2 H) 9.60 (s, 1 H) 9.69 (s, 1 H); MS (ESI) m/& 366/368 (IM+HT");

MS (ESD) m/z 364/366 ([M-H]); HRMS: calcd for C31H;¢CINOs, 365.0819 (M),
366.08915 (IM+H]"); found (BSI+), 366.08918.

{0180] Example 32: Synthesiz of 4-{{(65)-3-chloro-6-methylphenanthridin-
5(6H)-yljcarbonyl}benzene-1,3-diol
[o181] The enantiomers of 4-[3-chloro-6-methylphepanthridin-5(6H)-

yl]carbonyl]benzene-1,3-diol (410 mg, 1.12 mmol) were separated by automated,
preparative, normal phase, chiral chromatography on a Chiralpak AS (20 mm x 250 mm)
column eluting with 15%isopropyl alcohol in hexane at a flow rate of 20 mL/min. After
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combination of fractions and evaporation of the solvent in vacuo, one peak (99.6%) with
a retention time of 9.360 minutes was isolated as a white solid (115 mg, 28% based upon
a 1:1 ratio of enantiomers with a theoretical maximum amount of 205 mg). [a]p? =
+359.5° (¢ =0.010 g/mL, CHCl;); "H NMR (400 MHz, DMSO-d¢) & ppm 1.16 (d, /=6.73
Hz, 3 H) 5.64 (d, /=6.47 Hz, 1 H) 6.16 (d, J=1.55 Hz, | H) 6.23 (dd, J=8.28, 2.33 Hz, 1
H) 6.99 (d, /=8.28 Hz, 2 H) 7.23 (dd, /=8.54, 2.07 Hz, 1 H) 7.35 (m, 2 H) 7.40 (m, 2 H)
7.92 (dd, 2 H) 9.60 (s, 1 H) 9.69 (s, 1 H); MS (BSI) m/z 366/368 (IM-+H]*);

MS (BSI) m/ 364/366 ((M-H]); HRMS: calcd for CyH;sCINO;, 365.0819 (M),
366.08915 ((M+H]"); found (ESI+), 366.0892.

[0182] Example 33: Synthesis of 3-[(3-fluoro-6-methylphenanthridin-5(6H)-
yl)carbonyl]phenol
[0183] Step A: 1-(2'.4’-difluoro-1.1"-bj 1-2-y)ethanone - 2.4-Difluorophenyl

boronic acid (9.47 g, 60 mmol), tetrabutylammonium bromide (16.1 g, 50 mmol), and
potassium carbonate (20.7 g, 150 mmol) were added to a flask followed by water (50
mL). The contents were mixed until most of the dissolvable solids were in solution. To
the remaining slurry was added 2’-bromoacetophenone (9.95 g, 50 mmol) and pailadium
acetate (1.12 g, 5 mmol). The flask was equipped with a condenser and the contents were
heated (70 °C) with stirring while the system was immersed with a nitrogen atmosphere.
After 12 h, TLC analysis indicated the formation of a single product at the expense of 2’-
bromoacetophenone. Heating was discontinued and the reaction was allowed to cool.
Ethyl acetate (500 mL) was added and the organic phase was extracted with water (3 x
100 mL). The combined water phase was extracted once with additional ethyl acetate
and the organic phases were combined, dried (Na;SOy), filtered and concentrated to
provide a crude oil. The product was isolated via flash column chromatography
(Biotage® 40 Mi, 5-20%, methyl zerz-butyl ether in hexane) and afforded 5.7 g (49%) of
the desired product as a yellow oil. MS (BI) m/z 233 (M+.); 'H NMR (400 MHz, DMSO-
ds) & ppm 2.42 (8, 3 H) 7.16 (m, 1 H) 7.27 (ddd, /=10.57, 9.29, 2.43 Hz, 1 H) 7.39 (m, 2
H) 7.56 (id, /~7.56, 1.54 Hz, 1 H) 7.64 (td, /=7.49, 1.41 Hz, 1 H) 7.86 (dd, /~7.43, 1.28
Hz, 1 H).
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[0184] Step B:1-{(-2'4"-difluoro-biphenyl-2-y])-ethylamine - The title compound
was prepared from 1-2',4’-difluoro-1,1"-biphenyl-2-yl)ethanone (3.67 g, 15.8 mmol),
anhydrous methanol (200 mL), ammonium acetate (12.2 g, 158 mmol), and sodium
cyanoborohydride (1.99 g, 31.6 mmol) according to the procedure and in the same
manner as described in Example 24, step b resulting in the isolation of a clear oil that was
used without further purification. MS [(ES+), m/4]: 217 [M-16]", benzylic cation as a
result of the loss of NHa. '
[0185] Step C: N-
methoxybenzamide - 3-Methoxybenzoyl chloride (731 mg, 4.28 mmol) was added to a
solution of 1-(-2',4’-difluoro-biphenyl-2-yl)-ethylamine (1.0 g, 4.28 mmol) and
triethylamine (717 uL, 5.1 mmol) in dichloromethane (10mL). The reaction was mixed
overnight (16 h) on an orbital mixer at room temperature. The volume of
dichloromethane was reduced in vacuo by 50% and the reaction contents were applied
directly to a Biotage® (40Mj) column for flash cohumn chromatography (5-30% methyl
test-butylether in hexane) resulting in the isolation of 1.52 g (97%) of a white solid. mp
163.9-165 °C; "H NMR (400 MHz, DMS0-ds) & ppm 1.30 (br d, /=6.21 Hz, 3 H) 3.79 (s,
3 H) 4.96 (brm, 1 H) 7.07 (dd, /~8.02, 1.81 Hz, 1 H) 7.15 (d, /=7.50 Hz, 2 H) 7.32 (m, 4
H) 7.44 (m, 2 H) 7.63 (s, 2 H) 8.79 (s, 1 H); MS (ESI) m/z 368 ((M+H]"); Anal. calcd for
CyHigFaNOa: C:71.92 H:5.21 N:3.81 Found: C:71.54 H:5.27 N:3.73

[0186] Step D: 3-fluoro-5-3-methoxybenzoyl}-6-methyl-5.6-
dihydrophenanthridine - N-[1-(2',4'-difluoro-1,1"-biphenyl-2-yl)ethyl}-3-

methoxybenzamide (1.29 g, 3.5 mmol) was dissolved in anhydrons THF (10 mL) and the
vial was capped and purged with an inert atmosphere. Lithium bis(trimethylsilyl)amide
(4.0 mL, 1M in THF) was added to the solution and the mixture heated (70 °C). The
reaction progress was monitored by LCMS and heating was discontinued upon the
expense of the starting material. The THF was removed and 2N aqueous HC] was added.
The product was extracted with ethyl acetate (3x) and the combined organic phases were
dried (Na;SO,), filtered, and concentrated to provide a crude oil. The residue was
purified by flash column chromatography (Biotage® 40 Mi, 30-50% methy] tert-
butylether in hexane) affording 1.0 g (82%) of the desired product. '"H NMR (400 MHz,
DMSO0-dg) é ppm 1.22 (d, /~6.76 Hz, 3 H) 3.71 (8, 3 H) 5.67 (8, 1 H) 6.77 (d, /~7.28 Hz,
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2 H) 6.93 (s, 1 H) 7.03 (ddd, /=8.32, 2.73, 0.91 Hz, 1 H) 7.10 (td, /=8.71, 2.60 Hz, 1 H)
7.26 (t, ~7.93 Hz, 1 H) 7.40 (m, 3 H) 7.97 (d, /<7.54 Hz, 1 H) 8.01 (dd, /=8.84, 6.24
Hz, 1 H); MS (EST) m/z 348 ((M+HT");

HRMS: calcd for Co2H sFNO;, 347.1322 (M), 348.13944 (IM+H]"); found (ESI FT),
348.13903; Anal. Calcd for CooH;gFNO;: C, 76.07; H, 5.22; N, 4.03. Found: C, 76.02; H,
5.32; N, 3.97.

[0187) Step E: 3-[(3-fluoro-6-methylphenanfhridin-S(6H)-yl)carbonyllphenol -
To a solution of 3-fluoro-5-(3-methoxybenzoyl)-6-methyl-5,6-dihydrophenanthridine
(878 mg, 2.5 mmol) in dichloromethane was added cyclohexene (1.0 mL, 10.1 mmol).
The vial was capped and purged with an inert atmosphere followed by the addition of a 1
M solution of boron tribromide in dichloromethane (10 mL). The solution was mixed at
room temperature using an orbital shaker. After 3 hours the reaction was cooled in an ice
bath (0 °C) and quenched upon the slow addition of methanol. The clear solution was
concentrated and the resulting residue was immediately purified vsing a Biotage® 40 Mi
column of prepacked silica gel (90g), eluting with a gradient of 5-30% methyl tert-
butylether in hexane at a flow rate of 50 mL/min. The fractions containing the desired
product were combined and concentrated to afford 731 mg (85%) of a white solid.

'H NMR (400 MHz, DMSO-d¢) 8 ppm 1.21 (d, /=6.73 Hz, 3 H) 5.66 (g, 1 H) 6.71 (m, 3
H) 6.84 (ddd, /=821, 2.52, 0.9]1 Hz, 1 H) 7.09 (id, /=8.54, 2.59 Hz, 1 H) 7.16 (t, ~7.76
Hz, 1 H) 7.37 (m, 2 H) 7.44 (td, /~7.37, 1.81 Hz, 1 H) 7.97 (d, /~7.50 Hz, 1 H) 8.00 (dd,
J=8.79, 6.21 Hz, 1 H) 9.66 (s, 1 H); MS (BSD) m/z 334 ((M+H]"); MS (BSD) m/ 332 ([M-
H]).

[0188) Example 34: Synthesis of 3- {[(6X)-3-fluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl} phenol
[0189] The enantiomers of 3-[(3-fluoro-6-methylphenanthridin-5(6H)-

yl)carbonyi]phenol (660 mg, 1.98 mmol) were separated by automated, preparative,
normal phase, chiral chromatography on a Chiralpak AD (20 mm x 250 mm) column
eluting with 100% acetonitrile at 2 flow rate of 20 mL/min with. The fractions containing
the first peak were combined and concentrated in vacuo, to provide one peak (99.9%)
with a retention time of 2.708 minutes was isolated as a white solid (270 mg, 82% based
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upon a 1:1 ratio of enantiomers with a theoretical maximum amount of 330 mg). [a]p? =
-545° (¢ = 0.0105 g/mL, CHCL); '"H NMR (400 MHz, DMSO-d¢) 8 ppm 1.21 (d, /<6.98
Hz, 3 H) 5.66 (g, /=6.38 Hz, 1 H) 6.69 (d, /=7.24 Hz, 2 H) 6.72 (s, 1 H) 6.83 (ddd,
J=8.15, 2.46, 0.78 Hz, 1 H) 7.09 (td, /=8.67, 2.59 Hz, 1 H) 7.16 (t, /~7.89 Hz, 1 H) 7.37
(m, 2 H) 7.4 (td, 1 H) 7.96 (d, /=7.76 Hz, 1 H) 8.00 (dd, /=8.79, 6.47 Hz, 1 H) 9.66 (s, 1
H) MS (ESI) m/ 334 ((M+HT); MS (BST) m/z 332 ([M-H]"); HRMS: calcd for '
Cz1H1sFNO, 333.1165 (M), 334.12379 ([M+H]"); found (BST+), 334.12345.

[0190}) Example 35: Synthesis of 3- {[(65)-3-fluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl} phenol
[0191] The enantiomers of 3-[(3-fluoro-6-methylphenanthridin-5(6H)-

yl)carbonyl}phenol (660 mg, 1.98 mmeol) were separated by automated, preparative,
normal phase, chiral chromatography on 2 Chiralpak AD (20 mm x 250 mm) column
eluting with 100% acetonitrile at a flow rate of 20 mI/min with. The fractions containing
the second peak were combined and concentrated in wacuo, affording a white solid (270
mg, 82% based upon & 1:1 ratio of enantiomers with a theoretical maximum amount of
330 mg one peak (99.9%) with a retention time of 3.894 minutes; [a]p® =+490° (c=
0.0102 g/mL, CHCls); 'H NMR (400 MHz, DMSO-ds) 5 ppm 1.21 (d, /=6.98 Hz, 3 H)
5.66 (9, 1 H) 6.69 (d, /~7.50 Hz, 2 H) 6.72 (s, 1 H) 6.83 (ddd, /=8.15, 2.46, 1.03 Hz, 1
H) 7.09 (m, 1 H) 7.16 (t, ~7.89 Hz, 1 H) 7.37 (m, 2 H) 7.44 (m, /~7.37, 7.37, 1.81 Hz, 1
H) 7.96 (d, =7.50 Hz, 1 H) 8.00 (dd, /~8.79, 6.21 Hz, 1 H) 9.66 (s, 1 H); MS (ESI) m/
334 ([M+H]"); MS (EST) m/z 332 ((M-H]"); HRMS: calcd for Cp;H;FNO,, 333.1165
(M), 334.12379 ((M+H]"); found (ESH), 334.12344.

[0192] Example 36: Synthesis of 4-[(3-fluoro-6-methylphenanthridin-5(6H)-
yl)carbonyljphenol
[0193) Step A:

methoxybenzamide - The title compound was prepared from 4-methoxybenzoyl chloride
(731 mg, 4.28 mmol), 1<-2',4’-difluoro-biphenyl-2-yl)-ethylamine (1 g, 4.28 mmol), and
triethylamine (717 uL, 5.1 mmol) according to the procedure and in the same manner as
described in Example 33, step c. The product was isolated from a Biotage® (40Mi)
column for flash column chromatography (5-30% methyl tert-butylether in hexane)
regulting in the isolation of a white solid, 1.53 g (97%).
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mp 134.5-135 °C; 'H NMR (400 MHz, DMSO-d¢) 5 ppm 1.29 (d, J=5.43 Hz, 3 H) 3.80
(s, 3 H) 4.96 (m, J=5.95 Hz, 1 H) 6.97 (d, /9.05 Hz, 2 H) 7.18 (m, 2 H) 7.36 (m, 3 H)
7.64 (d, #=4.14 Hz, 2 H) 7.83 (d, /7.50 Hz, 2 H) 8.66 (s, 1 H); MS (EST) m/z 368

(IM+H];
Anal. caled for C2;H;9FaNO2: C:71.92 H:5.21 N:3.81 Found: C:72.11 H:5.23 N:3.77
[0194] Step B: 3-fluoro-5-(4-methoxybenzoyl)-6-methyl-5.6-

dihydrophenanthridine - The title compound was prepared from N-{1-(2',4'-difluoro-1,1'-
biphenyl-2-yl)ethyi]-4-methoxybenzamide (1.29 g, 3.5 mmol), anhydrous THF (10 mL),
and lithium bis(trimethylsilyl)amide (4.0 mL, 1M in THF) according to the procedure and
in the same manner as described in Example 33, step d. The residue was purified by
flash colnmn chromatography (Biotage® 40 Mi, 30-50% methyl tert-butylether in
hexane) affording 1.1 g (90%) of the desired product. 'H NMR (400 MHz, DMSO-dg) 8
ppm 1.21 (d, /=6.76 Hz, 3 H) 3.77 (s, 3 H) 5.68 (g, /~6.67 Hz, 1 H) 6.60 (dd, /10.39,
2.60 Hz, 1 H) 6.90 (d, /~8.84 Hz, 2 H) 7.07 (td, /~8.64, 2.73 Hz, 1 H) 7.27 (d, /=8.58
Hz, 2 H) 7.40 (m, 3 H) 7.97 (m, 1 H) 8.00 (dd, /~8.84, 6.24 Hz, 1 H); MS (ESI) m/ 348
(IM+H]"); HRMS: calcd for CooH;sFNO3, 347.1322 (M), 348.13944 (IM+HT"); found
(ESI_FT), 348.13914.

[0195] Step C: 4-[(3-fluoro-6-methylphenanthridin-5(6H)-yl)carbonyl]phenol -
The title compound was prepared 3-fluoro-5-(4-methoxybenzoyl)-6-methyl-5,6-
dihydrophenanthridine (977 mg, 2.8 mmo}), cyclohexene (1.2 mL, 11.3 mmol), and 1 M
solution of boron tribromide in dichloromethane (11.3 mL) according to the procedure
and in the same mamner as described in Example 33, step ¢. The crude residue was
immediately purified using a Biotage® 40 Mi column of prepacked silica gel (90g),
eluting with a gradient of 5-30% methy] zerz-butylether in hexane at a flow rate of 50
mL/min. The fractions containing the desired product were combined and concentrated to
afford 773 mg (90%) of a white solid.

'H NMR (400 MHz, DMSO-ds) & ppm 1.21 (d, J=6.98 Hz, 3 H) 5.67 (q, /=6.73 Hz, 1 H)
6.56 (dd, /~10.60, 2.59 Hz, 1 H) 6.70 (d, /~8.79 Hz, 2 H) 7.06 (td, /~8.54, 2.59 Hz, 1 H)
7.16 (d, J=8.28 Hz, 2 H) 7.39 (m, 3H) 7.96 (d, /~7.76 Hz, 1 H) 7.99 (dd, /8.92, 6.34
Hz, 1 H) 10.03 (s, 1 H); MS (BSI) m/ 334 ((M+H]"); MS (ESD) m/z 332 ((M-H]).

-66 -



( ( SN
WO 2006/028875 PCT/US2005/031053

[0196] Example 37: Synthesis of 4-{[(6R)-3-fluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl}phenol

[0197) The enantiomers of 4-{(3-fluoro-6-methylphenanthridin-5(6.4)-
yl)carbonyl]phenol (720 mg, 2.16 mmol) were separated by automated, on-column
solvent change, preparative, normal phage, chiral chromatography on a Chiralpak AD (20
mm x 250 mm) column eluting with 35% hexane in ethanol st 2 flow rate of 15 mL/min
with. The fractions containing the first peak were combined and concentrated in vacuo,
to provide one peak (99.9%) with a retention time of 3.620 minutes was isolated as a
white solid (318 mg, 88% based upon a 1:1 ratio of enantiomers with a theoretical
maximum amount of 360 mg). mp 235.7-236.8 °C; [a]p> = -648° (c = 0.010 g/mL,
CHCls); 'H NMR (400 MHz, DMSO-d¢) 5 ppm 1.21 (d, /=6.98 Hz, 3 H) 5.68 (q, /6.73
Hz, 1 H) 6.56 (dd, J/<10.48, 2.46 Hz, 1 H) 6.70 (d, J=8.79 Hz, 2 H) 7.06 (td, /~8.60, 2.72
Hz, 1 H) 7.16 (m, 2 H) 7.35 (m, 1 H) 7.42 (m, 2 H) 7.98 (td, /~8.73, 7.11 Hz, 2 H) 10.04
(s, 1H)

MS (BSD) m/z 334 ([M-+H]"); MS (BSI) m/z 332 (IM-H]).

[0198] Example 38: Synthesis of 4-{[(65)-3-fluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl}phenol
[0199] The enantiomers of 4-[(3-fluoro-6-methylphenanthridin-5(6 H)-

yl)carbonyllphenol (720 mg, 2.16 mmol) were separated by automated, on-columnn
solvent change, preparative, normal phase, chiral chromatography on a Chiralpak AD (20
mm x 250 mm) column eluting with 35% hexane in ethanol at a flow rate of 15 mL/min
with. The fractions containing the second peak were combined and concentrated in
vacuo, to provide one peak (99.8%) with a retention time of 8.095 minutes was isolated
as a white solid (345 mg, 96% based upcon a 1:1 ratio of enantiomers with a theoretical
maximum amount of 360 mg). mp 236.6-237.8 °C; [a]p® = +581° (c = 0.0107 g/mL,
CHCl); 'H NMR (400 MHz, DMSO-d¢) 5 ppm 1.21 (d, /=6.73 Hz, 3 H) 5.68 (g, /~6.73
Hz, 1 H) 6.56 (dd, /=10.60, 2.59 Hz, 1 H) 6.70 (d, /~8.79 Hz, 2 H) 7.06 (td, /~8.54, 2.59
Hz, 1 H) 7.16 (m, 2 H) 7.35 (m, 1 H) 7.42 (m, 2 H) 7.98 (td, /~8.79, 6.98 Hz, 2 H) 10.04
(5,1 H)

MS (ESI) m/z 334 ([M+H]"); MS (BSI) m/z 332 ((M-H]).
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[0200] Example 39: Synthesis of 4—[(3—ﬂuoro-6-methyl-phenanthridin—5(6H)-
yl)carbonyl]benzene-1,3-diol

[0201] Step A: N-[1-(2' 4'-difluoro-1,1'"-biphenyl-2-yl)ethyl]-2.4-
dimethoxybenzamide - The title compoumd was prepared from 2,4-dimethoxybenzoyl
chloride (860 mg, 4.28 mmol), 1-(-2',4’-diflnoro-biphenyl-2-yl)-ethylamine (1 g, 4.28
mmol), and triethylamine (717 ulL, 5.1 mmol) according to the procedure and in the same
msnner as described in Example 33, step ¢ resulting in the isolation of 1.47 g (86%) of a
white solid. mp 134.8-135.2 °C; "H NMR (400 MHz, DMSO-ds) 5 ppm 1.29 (d, /=5.95
Hz, 3 H) 3.81 (s, 3 H) 3.92 (s, 3 H) 4.93 (d, /=6.73 Hz, 1 H) 6.59 (dd, /=8.79,2.33 Hz, 1
H) 6.64 (d, /<2.33 Hz, 1 H) 7.18 (m, 2 H) 7.49 (m, 6 H) 8.29 (s, 1 H); MS (ESI) m/z 398
(IM+H]"); Anal. caled for Cz3Hy FaNOs: C:69.51 H:5.33 N:3.52 Found: C:69.27 H:5.30
N:3.39

[0202] Step B: 3-fluoro-5-(2 4-dimethoxybenzoyl}-6-methyl-5.6-
dibydrophenanthridine - The title compound was prepared from N-[1-(2',4"-difluoro-1,1'-

biphenyi-2-y1)ethyl]-2,4-dimethoxybenzamide (1.29 g, 3.2 mmol), anhydrous THF (10
ml), and lithium bis(trimethylsityl)amide (4.0 mL, IM in THF) according to the
procedure and in the same manner as described in Example 33, step d. The resulting
residue was purified by flash column chromatography (Biotage® 40 Mi, 30-50% methyl
tert-butylether in hexane) affording 1.2 g (99%) of the desired product. "H NMR (400
MHz, DMSO-dg) 5 ppm 1.16 (d, /=6.76 Hz, 3 H) 3.79 (br m, 6 H) 3.92 (s, 1 H) 6.28 (s, 1
H) 6.62 (m, 1 H) 7.06 (s, 1 H) 7.34 (brm, 1 H) 7.42 (br m, 3 H) 7.52 (br d, /=7.54 Hz, 1
H) 7.96 (m, 2 H); MS (ESD) m/ 378 ((M+H]");

HRMS: calcd for CasHz0FNOs, 377.1427 (M), 378.15000 ((M+HT"); found (BSI_FT),
378.14878

[0203] Step C: 4-[(3-flyoro-6-methylphenanthridin-5(6H)}-yi)carbopyl]benzene~
1.3-dig] - The title compound was 3-fluoro-5-(2,4-dimethoxybenzoyl)-6-methyi-5,6-
dihydrophenanthridine (1.25 mg, 3.3 mmol), cyclohexene (1.74 mL, 16.5 mmol), and 1
M solution of boron tribromide in dichloromethane (16.5 mL) according to the procedure
and in the same mammer as described in Example 33, step e. The crude residue was
immediately purified using a Biotage® 40 Mi column of prepacked silica gel (90g),
eluting with a gradient of 5-30% methyl tert-butylether in hexane at a flow rate of 50
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mlL/min. The fractions containing the desired product were combined and concentrated to
afford 1.0 g (85%) of a white solid. '"H NMR (400 MEz, DMSO-d¢) § ppm 1.16 (d,
J=6.98 Hz, 3 H) 5.65 (d, /=6.73 Hz, 1 H) 6.16 (d, /=1.81 Hz, 1 H) 6.22 (dd, /~8.41, 2.20
Hz, 1 H) 6.75 (d, /<9.83 Hz, 1 H) 6.98 (d, /~8.28 Hz, 1 H) 7.04 (td, /=8.60, 2.72 Hz, 1
H) 7.36 (m, 3 H) 7.90 (d, J/=7.50 Hz, 1 H) 7.94 (dd, /=8.92, 6.34 Hz, 1 H) 9.62 (s, 1 H)
9.70 (s, 1 H)

MS (ESI) m/ 350 ([M+H]"); MS (ESD) m/z 348 ((M-H]); HRMS: calcd for C;;HigFNO3,
349.1114 (M), 348.10414 ([M+H]"); found (ESI-), 348.10418.

[0204] Example 40: Synthesis of 4- {[(6R)-3-fluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl} benzene-1,3-diol
[0205] The enantiomers of 4-[(3-fluoro-6-methylphenanthridin-5(6H)-

yl)carbonyl]benzene-1,3-diol (800 mg, 2.29 mmol) were separated by automated,
preparative, normal phase, chiral chromatography on a Chiralpak AS (20 mm x 250 mm)
column eluting with 15% isopropyl alcohol in hexane at a flow rate of 20 mL/min with.
The:fractions containing the first peak were combined and concentrated in vacuo, to
provide one peak (99.9%) with a retention time of 7.971 minutes was isolated as a white
solid (224 mg, 56% based upon a 1:1 ratio of enantiomers with a theoretical maximum
amount of 400 mg). mp 184-187 °C; [a]p> = -665° (¢ = 0.0104 g/mL, CHCL); 1H NMR
(400 MHz, DMSO-ds) 5 ppm 1.16 (d, /6.73 Hz, 3 H) 5.65 (m, /~6.73 Hz, 1 H) 6.16 (d,
J=1.81 Hz, 1 H) 6.22 (dd, /=8.41, 2.20 Hz, 1 H) 6.75 (d, /~5.83 Hz, 1 H) 6.98 (d, /~8.28
Hz, 1 H) 7.04 (td, /=8.67, 2.59 Hz, 1 H) 7.33 (m, 2 H) 7.39 (m, 1 H) 7.90 (d, /~7.76 Hz,
1 H) 7.54 (dd, /=8.79, 6.21 Hz, 1 H) 9.62 (3, 1 H) 5.70 (s, 1 H); MS (ESI) m/z 350
MHH]Y;

MS (ESI) m/z 348 ((M-H]); HRMS: calcd for C21HiFNOs, 349.1114 (M), 350.1187
(IM+HT"); found (BSH), 350.1181.

[0206] Example 41: Synthesis of 4- {[(6S)-3-fluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl}benzene-1,3-diol
[0207] The enantiomers of 4-[(3-fluoro-6-methylphenanthridin-5(6H)-

yl)carbonyl]benzene-1,3-diol (800 mg, 2.29 mmol) were separated by automated,
preparative, normal phase, chira] chromatography on a Chiralpak AS (20 mm x 250 mm)
column eluting with 15% isopropyl alcohol in hexane at a flow rate of 20 mL/min with.
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The fractions containing the second peak were combined and concentrated in vacuo, to
provide one peak (99.3%) with a retention time of 9.345 minutes was isolated as a white
solid (220 mg, 55% based upon a 1:1 ratio of enantiomers with a theoretical maximum
amount of 400 mg). mp 182-184 °C; [a]p®* = +618° (c = 0.0101 g/mL, CHCly); 1H NMR
(400 MHz, DMSO-dg) & ppm 1.16 (d, /=6.73 Hz, 3 H) 5.65 (d, /=6.73 Hz, 1 H) 6.16 (d,
J=1.81 Hz, 1 H) 6.22 (dd, /~8.41, 2.20 Hz, 1 H) 6.75 (d, /~10.35 Hz, 1 H) 6.98 (d,
J=8.28 Hz, 1 H) 7.04 (td, J=8.60, 2.72 Hz, 1 H) 7.33 (m, 2 H) 7.39 (ddd, /~7.70, 6.79,
2.07 Hz, 1 H) 7.90 (d, /=7.50 Hz, 1 H) 7.94 (dd, /=8.79, 6.47 Hz, 1 H) 9.62 (s, 1 H) 9.70
(s, 1 H)

MS (ESI) m/z 350 ((M+H]'); MS (ESI) m/z 348 ((M-H]); HRMS: calcd for Ca,HFNO;,
349.1114 (M), 350.1187 ((M+H]"); found (ESI+), 350.11817.

[0208] Example 42: Synthesis of 4-[(3,8-difluoro-6-methylphenanthridin-5(6H)-
yl)carbonyllphenol

{0209] Step A: A M -N-[142',4 4'trifluoro-1,1"-biphenyl-2-
yl)ethyl]benzamide - A stirred solution of 1-(2°,4,4'-trifluoro-1,1'-biphenyl-2-
yl)ethylamine (0.71 g, 2.84 mmol) in dichloromethane (5 mL) was treated with 4-
methoxybenzoyl chloride (0.51 g, 3.0 mmol), and N, N-diisopropylethylamine (0.77 g, 6.0
mmol). The reaction was stirred at room temperature for twelve hours, and the solvent
evaporated in vacuo to a crude oil. The crude oil was purified by preparative liquid
chromatography on a Biotege® 40 Mi column of pre-packed silica gel (90 g), eluting
with a gradient of between 5% and 50% methyl zerz-butyl ether in hexane at a flow rate
of 40 mL/min to afford, after evaporation of the solvent, a colorless oil. Crystallization
of the colorless oil from ethyl acetate-hexane yielded the title compound (0.98 g, 2.54
mmol, 90%) as a homogeneous, colorless, crystalline solid, m.p. 163-165 °C; MS
[(+BSD), m/A]: 386 [M+H]';

IR (Solid), Mue: 3257, 1620, 1606, 1503, 1329, 1249, 1175, 1032, 844, 777, 670 cm™;
'H NMR (400 MHz, DMSO-dy) 8: 1.29 (d, J= 5.4 Hz, 3H), 3.80 (&, 3H), 4.93 (broad s,
1H), 6.93 (d, J= 8.8 Hz, 2H), 7.14 (td, /= 8.5, 2.7 Hz, 1H), 7.22 (dd, J=8.5, 5.9 Hz,
2H), 7.37 (t, 2H), 7.46 (d, J=9.1 Hz, 1H), 7.61 (d, J=4.7Hz, 1H), 7.83 (d,J=7.2 Hz,
2H), 8.66 (d, J= 3.9 Hz, 1H), exists as approximate 2:1 mixture of rotamers; Anal. caled
for CpH;gFaNO,: C, 68.57; H, 4.71; N, 3.63. Found: C, 68.65; H, 4.80 N, 3.48.
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[0210} . Step B: 3,8-Difluoro-5-(4-methoxybenzovl)-6-methyl-5.6-

dih henanthridine - A stirred solution of 4-methoxy-N-[1-(2',4,4'-trifluoro-1,1-

biphenyi-2-yl)ethyl]benzamide (0.95 g, 2.46 mmol) in tetrahydrofuran was treated under

nitrogen with a 1.0 M solution of lithium bis(trimethylsilyl) amide in tetrahydrofirran (5

mL, 5.0 mmol) and heated at 70 °C for fifteen hours. The reaction mixture was cooled to

room temperature and the solvent removed in vacuo to afford a residue. The residue was

dissolved in ethyl acetate and washed sequentially with a 1 N hydrochloric acid solution

and water. The organic phase was dried over anhydrous sodium sulfate, filtered, and the

solvent removed in vacuo to afford a crade solid. The crude solid wes purified by

preparative liquid chromatography on a Biotage® 40 Mi column of pre-packed silica gel

(90 g), cluting with a gradient of between 3% and 15% methyl tert-butyl ether in hexane

to afford, after crystallization from ethyl acetate-hexane, the title compound (0.36 g, 0.99

mamol, 40%) as a homogeneous, colorless, crystalline solid, m.p. 98-100 °C; MS [(+ESD),

m/z): 366 [M+H]"; IR (Solid), wua: 2920, 1630, 1600, 1580, 1510, 1495, 1385, 1320,

1256, 870, 840, 810 cm™; 'H NMR (400 MHz, DMSO-ds) 8: 1.22 (d, J=7.0 Hz, 3H),

3.77 (s, 3H), 5.73 (q, /= 6.7 Hz, 1H), 6.59 (dd, J=10.3, 2.3 Hz, 1H), 6.90 (d, /=8.8 Hz,

2H), 7.07 (id, J= 8.6, 2.7 Hz, 1H), 7.27 (d, J= 8.3 Hz, 2H), 7.27 (td, J=8.5, 3.2 Hz,

1H), 7.39 (dd, J = 9.2, 2.7 Hz, 1H), 7.98 (dd, J= 8.9, 6.3 Hz, 1H), 8.02 (dd, J=8.5,5.4

Hz, 1H); Anal. calcd for CxH,7FaNO,: C, 72.32; H, 4.69; N, 3.83. Found: C, 71.82; H,

4.52; N, 3.76.

[0211] Step C: 4-[(3.8-Difluoro-6-methvlphenanthridin-5(6H)-
1 lphenol - A stirred suspension of 3,8-diflnoro-5-(4-methoxybenzoyl)-6-

methyl-5,6-dibydrophenanthridine (0.20 g, 0.55 mmol) and cyclohexene (1.64 g, 20.0
mmol) was treated at room temperature under nitrogen with a solution of 1.0 M boron
tribromide in dichlororaethane (4.0 mL, 4.0 mmmol). After stirring for approximately two
hours at room temperature, the reaction was cooled to —20 °C and quenched with
methanol (5 mL). The solvent was evaporated in vacuo to a derk oil. The dark oil was
purified by preparative liquid chromatography on a Biotage® 40 Mi columm of pre-
packed silica gel (90 g), eluting with a gradient of between 5% and 30% methyl tert-butyl
cther in hexane at a flow rate of 50 mL/min to afford, after evaporation of the solvent in
vacuo and trituration with diethyl ether-hexane, the title compound (0.19 g, 0.54 mmol,
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99%) as a homogeneous, colorless, racemic solid, m.p. 193-195 °C; MS [(+ESI), m/%]:
352 [M+H]';
MS [(-ESD), m/z): 350 [M-H]'; 'H NMR (400 MHz, DMSO-d) & 1.21 (d, /= 7.0 Hz,
3H), 5.71 (g, /= 6.8 Hz, 1H), 6.55 (dd, J=10.5, 2.5 Hz, 1H), 6.70 (d, J= 8.6 Hz, 2H),
7.06 (td, J= 8.6, 2.6 Hz, 1H), 7.16 (d, J= 8.6 Hz, 2H), 7.27 (td, /= 8.8, 2.7 Hz, 1H), 7.38
(dd, J=9.2, 2.7 Hz, 1H), 7.97 (dd, /= 9.0, 6.4 Hz, 1H), 8.01 (dd, /=9.1, 6.0 Hz, 1H),
10.04 (5, 1H).

{0212] Example 43: Synthesis of 4- {[(6X)-3,8-Difluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl}phenol*
[0213) The enantiomers of 4-[(3,8-difluoro-6-methylphenanthridin-5(6H)-

yl)carbonyl]phenol (0.15 g, 0.43 mmol) were separated by automated, preparative,
normal phase, chiral chromatography on a Chiralpak AD-H® (2 x 25 cm) column eluting
with ethanol at a flow rate of 10 mL/min. After evaporation of the solvent in vacuo, peak
one with a retention time at 6.0 minutes and monitored by ultraviolet detection yielded,
after trituration with diethyl ether-hexane, 4-{[(6R)-3,8-difluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl}phenol* (0.05 g, 0.14 mmol, 33%) as a homogeneous, colorless,
amorphous solid, m.p. 138-140 °C; Tg = 6.0 minutes;

[a]p® = -560° (¢ = 10.0 mg/mL in CHCly); MS [(+ESI), m4]: 352 [M+H]"; MS [(-ESD),
m/z]: 350 [M-HJ; IR (Solid), vima: 3300, 1606, 1570, 1510, 1495, 1390, 1330, 1265,
1225, 870, 810 em™; "H NMR (400 MHz, DMSO-dg) 8: 1.21 (d, J= 6.8 Hz, 3H), 5.71
(q, J= 6.8 Hz, 1H), 6.55 (dd, J=10.5, 2.5 Hz, 1H), 6.70 (d, J= 8.8 Hz, 2H), 7.06 (td, J=
8.6, 2.6 Hz, 1H), 7.16 (d, J= 8.6 Hz, 2H), 7.27 (td, J=8.8, 2.7 Hz, 1H), 7.38 (dd4, /=9.2,
2.7 Hz, 1H), 7.07 (dd, J= 9.0, 6.4 Hz, 1H), 8.01 (dd, J=9.0, 5.6 Hz, 1H), 10.06 (s, 1H);
Anal, calcd for Cp,HysFaNO;: C, 71.79; H, 4.30; N, 3.99. Found: C, 71.83; H, 4.96; N,
3.54,
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*The stereochemical configuration is not absolute and was assigned arbitrarily.

[0214] Example 44: Synthesis of 4- {[(6S5)-3,8-Difluoro-6-methylphenanthridin-
5(GH)-yl]carbonyl}phenol® '
[0215] The enantiomers of 4-{(3,8-difluoro-6-methylphenanthridin-5(6 H)-

yDcarbonyi}phenol (0.15 g, 0.43 mmol) were separated by automated, preparative,
normal phase, chiral chromatography on & Chiralpak AD-H® (2 x 25 cm) column eluting
with ethanol at a flow rate of 10 mI/min, After evaporation of the solvent in vacuo, peak
two with a retention time at 9.5 minutes and monitored by ultraviolet detection yielded,
after trituration with hexane, 4-{[(65)-3,8-difluoro-6-methylphenanthridin-5(6H)-
yl]carbonyl}phenol* (0.04 g, 0.11 mmol, 26%) as a homogeneous, colorless, amorphous
solid, m.p. 135-138 °C; Tg = 9.5 minutes; [a]p> =+561° (¢ = 10.0 mg/mL in CHCly);
MS [(+ESD), m/]: 352 IM+H]"; MS [(-ESD), m/]: 350 [M-HJ;

IR (Solid), Ve 3300, 1606, 1570, 1510, 1495, 1390, 1330, 1265, 1225, 870, 810 cm™;
'H NMR (400 MHz, DMSO-dg) 5 121 (d, J=6.8 Hz, 3H), 5.71 (g, J= 6.8 Hz, 1H), 6.55
(dd, 7= 10.4, 2.6 Hz, 1H), 6.70 (d, J= 8.6 Hz, 2H), 7.06 (td, /= 8.7, 2.6 Hz, 1H), 7.16
(d, J=18.6 Hz, 2H), 727 (1d, J= 8.8, 2.7 Hz, 1H), 7.38 (dd, J=09.1, 2.6 Hz, 1H), 7.97
(dd, J=8.7, 6.4 Hz, 1H), 8.01 (dd, /= 8.8, 5.5 Hz, 1H), 10.05 (m, 1H); Anal. calcd for
CnHl_f..FzNOQ: C,71.79; H, 4.30; N, 3.99. Found: C, 70.68; H, 4.50; N, 3.69.

*The stereochemical confignration is not absolute and was agsigned arbitrarily.

[0216] Example 45: Synthesig of 4-{[(6R)-3,8-difluoro-6-methylphenanthridin-
5(6H)-yl]carbonyl}-2-fluorophenol
[0217] 4-{[(6R)-3,8-difluoro-6-methylphenanthridin-5(6H)-ylJcarbonyl}-2-

fluorophenol was prepared in a similar fashion as outlined in example 42. It was purified
by chiral HPLC.
[a]D25 = -453.7° (c = 10 mg/mL, MeOH);MS (ES) m/z 369.8.

Example 46:
[0218] Representative compounds of this invention were evaluated in the
following standard pharmacological test procedures which demonstrated
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antiinflammatory activity. The test procedures used and the resulis obtained are briefly
described below.

Test procedures:
Cells
[0219] T-175 flasks of 100% confluent HAECT-1 cells (immortalized human

aortic endothelial cells) were washed with 8 ml of HBSS (HEPES buffered saline
solution) and infected for four hours with 6 ml of a 1:10 dilution of Ad5-wi-hERaq virus
(an adenovirus transfection vector that mediates CMV promoter driven expression of
human ERe) in phenol red free Endothelial Cell Basal medium (Clonetics, San Diego
CA, Catalog # CC-3129) containing 0.25% bovine serum albumin (EBM-BSA). After
four hours, cells were washed with EBM-BSA and incubated overnight in the same
medium. Following ovemnight incubation, cells were washed with EBM-BSA and
infected for 2 hours with 6 m! of a 1:10 dilution of Ad5-3x(NFxB).Luc virus (Adenovirs
luciferase expression vector driven by 3 repeats of the MHC NFxb site 5° to the
thymidine kinase promoter) in EBM-BSA. After two hours, cells were washed and
incubated at 34°C for 1 hour. Cells were then washed, trypsinized, counted and
resuspended in 95%FRS / 5% dimethylsulfoxide at a concentration of 4x10° cells/ml,
frozen as 1 or 5 ml aliquots in cryo-vials and stored at -150°C. Control (no ER infection)
cells were processed as above without Ad5-wt-hERa virus infection.

IL-6 and Creatine Kinase Asspys

[0220] ERo infected HABCT-1 cells or control cells were thawed, diluted 42x in
warm EBM-BSA, plated into 96-well plates at 0.1 ml/well and incubated for 4h at 34°C.
Test compounds were added to the cells as 2x stocks in EBM-BSA containing 2 ng/ml
IL-1B AdS-IL-6(1250bp).Luc virus and plates were returned to the incubator (34°C).
After 15-20h, cells are lysed with 50 ul of Promega Cell Culture Lysis reagent for ~5
min at room temp on shaker. After lysing, 15ul of lysate is transferred to luminometer
plates for luciferase determination. Luciferase activity is evaluated using a Perkin Elmer
Victor2 1420 multilabel counter. Creatine kinase was determined from the rate of
increase in Aagp following addition of 100 ul. of CK assay reagent (Sigma, cat. No 47-10)
to the remainder of the cell lysate.

Data Analyses
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[0221] For ICsp and ECs calculations, mean IL-6, luciferase or CK values versus
log1g of the compound concentration were fitted to a four parameter logistic equation,
The ICs0/ ECsp value, Hill slope’, upper and lower limits of the curve were iteratively
estimated.

Mice

[0222) Ovariectomized C57BL/6 mice (16-20g) (Taconic) were separated into
groups of 8. After 5-7 days of recuperation, the mice were fed a chow diet or an
atherogenic diet (15.75% fat, 1.25% cholesterol and 0.5% sodium cholate) (Purina diet
#21539). EE or test compound was administered once daily by gavage in a
methylcellulose/tween vehicle (0.1 ml per mouse) for 5 weeks. At the end of the
experimental period, the liver was collected and uterine wet weight was recorded.

RNA i8

[0223] Liver total RNA was prepared by using Trizol reagent (BRL). Bstrogen
and compound regnlation of NF-xB target penes were verified by real time RT-PCR
using an ABI PRISM 7700 Sequence Detection System according to the manufacturer’s
protocol (Applied Biosystems). The data was analyzed using the Sequence Detector v1.7
software (Applied Biosystems) and normalized to GAPDH using the Applied Biosystems
primer set.

[0224] The following table summarizes the results obtained in the standard
pharmacological test procedures described above:

Ru
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Example |Stereo |R2\R7|R9 |RIO|RI1l|RI2|RI3 IL6-Iuc CcK
# ICso nM | ECsp nM
(%E2) (%E2)
3 1 F |Me OH 414 114%)
2 1 F | Me OH 38 (53%) 1A
1 1 F | Me OH 5 (100%) 1A
31 1 Cl Me | OH OH 3(87%) IA
32 1 CI Me | OH OH 789 1A
(125%)
20 1 F |Et OH 6 (95%) IA
19 1 F |Et OH 85 (88%) IA
4 1 F | Me OH 47 (102%) |IA
5 1 F |Me|F OH 9097%) | IA
6 1 F |[Me|F OH 403 (90%) | IA
24 racemic | CI Me OH Not tested
25 1 CI Me OH 9 (103%) 141 (26%)
26 1 CI Me OH 377 (49%) | IA
27 racemic | CI Me OH Not tested
28 1 CI Me OH 6 (120%) 69 (32%)
29 1 CI Me OH 1000 IA
(75%)
7 1 F |Mel|F OH | 263 (70%) |IA
8 1 _ F |Mel|F OH | IA IA
33 racemic | F Me OH Not tested
34 1 F Me OH 11 (188%) |IA
35 1 F Me OH 1A
36 racemic | F Me OH Not tested
37 1 F Me OH 6 (114%) 28 (20%)
38 1 F Me OH IA
39 racemic | F Me | OH OH Not tested
40 1 F Me | OH OH 1 (107%) 8 (20%)
41 1 F Me | OH OH 272 (88%) | IA
22 1 F |Et |OH OH 2 (106%) 3 (38%)
21 1 F |Et OH 40 (134%) |50% @
1M
10 1 F | Me F OH 1473 IA
(68%)
Example | Stereo |R2{R7|R9 |RIO|R1l |RI12|RI3| IL6-luc CK
# ICso nM | ECs9 nM
(%RE2) (%E2)
9 1 F | Me F OH 31(81%) {IA
23 racemic F |Et |F OH 1(107%) |IA
17 1 F | Me 0O- |OH 364 TA
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Me (113%)
18 1 F |Me O- OH IA
. Me
11 1 F |Me OH |CI 271 307(-29%)
(107%)
12 1 F |Me OH |C] 1A
13 1 F | Me Br OH 51 (102%) | IA
14 1 F |Me Br OH 1A
15 1 F |Me|Br OH | 301 (76%) | IA
16 1 F |Me|Br OH | 832 (91%) | IA
42 racemic [F (F | Me OH 4.5 (95%) | 90 (37%)
43 1 F |F | Me OH 1.5 (147%)
44 1 B |F [Me OH 130
(132%)

If not otherwise indicated, the R)-R,4 substituent represents hydrogen.

[0225] E2 inhibits NF-xB and IL-6 expression in AdS5-wt-ER infected HAECT-1
cells with an ICsp value around 1 nM and induces expression of creatine kinase in the
same cells with similar potency (5.8 nM). In contrast, preferred compounds of the
present invention potently and efficaciously inhibit NF-xB and IL-§ expression in Ad5-
wt-ER infected HAECT-1 cells but do not induce CK. expression in an ER-dependent
manner. The ability of preferred compounds of the present invention to inhibit NF-xB
and IL-6 expression without inducing CK activity demonstrates anti-inflammatory
acumty in the absence of classic estrogenic activity.

[0226] Based on the results obtained in the standard pharmacological test
procedures, the compounds of this invention are selective anti-inflammatory compounds
useful for the treatment and prevention of chronic inflaTnmatory diseases without
stimulating uterine and breast cell proliferation as found with classic estrogens.

[0227] Example 47; The processes detailed below are illustrative of processes for
evalnating the compounds of the present invention.

Evaluation of test compound using an ERB-reporter test procedure in MCF-7 breast
cancer cells

* [0228] Stock solutions of test compounds (usually 0.1 M) are prepared in DMSO
and then diluted 10 to 100-fold with DMSO to make working solutions of 1 or 10 mM.

The DMSO stocks are stored at cither 4 °C (0.1 M) or—20 °C (< 0.1M). MCF-7 cells are
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passaged twice a week with growth medium [D-MEM/F-12 medium containing 10%
(v/v) heat-inactivated fetal bovine serum, 1% (v/v) Penicillin-Streptomycin, and 2 mM
glutaMax-1]. The cells are maintsined in vented flasks at 37 °C inside a 5% CO,/95%
humidified air incubator. One day prior to treatment, the cells are plated with growth
medium at 25,000 cells/well into 96 well plates and incubated at 37 °C overnight.

[0229] The cells are infected for 2 hr at 37 °C with 50 pl/well of a 1:10 dilution of
adenovirus 5-ERE-tk-luciferase in experimental medium [phenol red-free D-MEM/F-12
medium containing 10% (v/v) heat-inactived charcoal-stripped fetal bovine serum, 1%
(v/v) Penicillin-Streptomycin, 2 mM glutaMax-1, 1 mM sodium pyruvate]. The wells are
then washed once with 150 pl of experimental medium. Finally, the cells are treated for
24 hr st 37 °C in replicates of 8 wells/treatment with 150 pl/well of vehicle (< 0.1% v/v
DMSO0) or compound that is diluted > 1000-fold into experimental medium.

[0230} Initial screening of test compounds is done at a single dose of 1 M that is
tested alone (estrogen receptor agonist mode) or in combination with 0.1 nM 17-
estradiol (ECg0); estrogen receptor antagonist mode). Bach 96 well plate also includes a
vehicle control group (0.1% v/v DMSO) and an estrogen receptor agonist control group
(either 0.1 or 1 nM 17p-estradiol). Dose-response experiments are performed in either
the estrogen receptor agonist and/or estrogen receptor antagonist modes on active
compounds in log increases from 107 to 10° M. From these dose-response curves,
ECsg and IC5( values, respectively, are generated. The final well in each treatment
group contains 5 pl of 3 x 10° M ICI-182,780 (10" M final concentration) as en estrogen
receptor antagonist control.

[0231] After treatment, the cells are lysed on a shaker for 15 min with 25 pl/well
of 1X cell culture lysis reagent (Promega Corporation). The cell lysates (20 ul) are
transferred to a 96 well luminometer plate, and luciferase activity is measured in a
MicroLumat LB 96 P luminometer (EG & G Berthold) using 100 ul/well of luciferase
substrate (Promega Corporation). Prior to the injection of substrate, a 1 second
background measyrement is made for each well. Following the injection of substrate,
luciferase activity is measured for 10 seconds after a 1 second delay. The data are
transferred from the luminometer to a Macintosh personal computer and snalyzed using
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the JMP software (SAS Institute); this program subtracts the background reading from
the luciferase measurement for each well and then determines the mean and standard
deviation of each treatment.

[0232] The luciferase data are transformed by logarithms, and the Huber M-
estimator is used to down-weight the ouflying transformed observations. The JMP
software is used to analyze the transformed and weighted data for one-way ANOVA
(Dunnett's test). The compound treatments are compared to the vehicle control results in
the estrogen receptor agonist mode, or the positive estrogen receptor agomist control
results (0.1 nM 17B-estradiol) in the estrogen receptor antagonist mode. For the initial
single dose experiment, if the compound treatment results are significantly different from
the appropriate control (p<0.05), then the results are reported as the percent relative to the
17B-estradiol control [i.e., ((compound - vehicle control)/(17f-estradiol control - vehicle
control)) x 100]. The JMP software is also used to determine the EC5( and/or ICs5(
values from the non-linear dose-response curves.

B!alu:ﬁon of uterotrophic activity

[0233] Uterotrophic activity of a test compound can be measnred according to the
following standard pharmacological test procedures.

{0234) Procedure 1: Sexually immature (18 days of age) Sprague-Dawley rats

are obtained from Taconic and provided unrestricted access to & casein-based diet (Purina
Mills 5X96C) and water. On day 19, 20 and 21 the rats are dosed subcutaneously with
17a-ethinyi-17p-estradiol (0.06 pg/rat/day), test compound or vehicle (50% DMSO/50%
Dulbecco’s PBS). To assess estrogen receptor antagonist, compounds are coadministered
with 17a-ethinyl-17p-estradiol (0.06 pg/rat/day). There are six rats/group and they are
euthanized approximately 24 hours after the last injection by CO, asphyxiation and
pneumothorax. Uteri are removed and weighed after trimming associated fat and
expressing any internal fluid. A tissue sample can also be snap frozen for analysis of
gene expression (e.g. cormplement factor 3 mRNA).

[0235) Procedure 2: Sexnally immature (18 days of age) 129 SvE mice are
obtained from Taconic and provided unrestricted access to a casein-based diet (Purina
Mills 5X96C) and water. On day 22, 23, 24 and 25 the mice are dosed subcutaneously
with compound or vehicle (corn oil). There are six mice/group and they are euthanized
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approximately 6 hours after the last injection by CO; asphyxiation and pneumothorax.
Uteri are removed and weighed after trimming associated fat and expressing any internal
fluid.

Evaluation of gis and lipid modulation ioprotection

[0236] Female Sprague-Dawley rats, ovariectomized or sham operated, are
obtained 1 day after surgery from Taconic Farms (weight range 240 - 275 g). They are
housed 3 or 4 rats/cage in a room on a 12/12 (light/dark) schedule and provided with food
(Purina 5K96C rat chow) and water ad libitum. Treatment for all studies begin 1 day
after arrival and rats are dosed 7 days per week as indicated for 6 weeks. A group of age
matched sham operated rats not receiving any treatment serve as an intact, estrogen
replete control group for each study.

[0237] All test compounds are prepared in a vehicle of 50% DMSO (JT Baker,
Phillipsburg, NJ) / 1x Dulbecco’s phosphate saline (GibcoBRIL, Grand Island, NY) at
defined concentrations so that the treatment volume is 0.1 mI/100 g body weight.
17p—estradiol is dissolved in com oil (20 pg/ml) and delivered subcutaneously, 0.1

ml /rat. All dosages are adjusted at three week intervals according to group mean body
weight measurements, and given subcutaneously.

[0238) Five weeks after the initiation of treatment and one week prior to the
termination of the study, each rat is evaluated for bone mineral dengity (BMD). The total
and trabecular density of the proximal tibia are evaluated in anesthetized rats using an
XCT-960M (pQCT; Stratec Medizintechnik, Pforzheim, Germany). The measurements
are performed as follows: Fifteen minutes prior to scanning, each rat is anesthetized with
an intraperitoneal injection of 45 mg/kg ketamine, 8.5 mg/kg xylazine, and 1.5 mg/kg
acepromazine.

[0239] The right hind limb is passed through a polycarbonate tube with a
diameter of 25 mm and taped to an acrylic frame with the ankle joint at a 90° angle and
the knee joint at 180°. The polycarbonate tube is affixed to & sliding platform that
maintains it perpendicular to the aperture of the pQCT. The platform is adjusted so that
the distal end of the femur and the proximal end of the tibia is in the scanning field. A
two dimensional scout view is run for & length of 10 mm and a line resolution of 0.2 mm.
After the scout view is displayed on the monitor, the proximal end of the tibia is located.
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The pQCT scan is initiated 3.4 mm distal from this point. The pQCT scan is 1 mm thick,
has a voxel (three dimensional pixel) size of 0.140 mm, and consists of 145 projections
through the slice.
[0240) After the pQCT scan is completed, the image is displayed on the monitor.
A region of interest including the tibia but excluding the fibula is outlined. The soft
tissue is mathematically removed using an iterative algorithm. The density of the
remaining bone (total density) is reported in mg/cm®. The outer 55% of the bone is
mathematically pecled away in a concentric spiral. The dengity of the remaining bone
(Trabecular density) is reported in mg/cm?’.
|0241] One week after BMD evalusation the rats are euthanized by CO,
agphyxiation and pneumothorax, and blood is collected for cholesterol determination.
The uteri are also removed and the weighed after trimming associated fat and expressing
any luminal fluid. Total cholesterol is determined using a Boehringer-Mannheim Hitachi
911 clinical analyzer using the Cholesterol/HP kit. Statistics were compared using one-
way analysis of variance with Dunnet’s test.

Evaluation of antioxidant activity
[0242] Porcine aortas are obtained from an abattoir, washed, transported in
chilled PBS, and aortic endothelial cells are harvested. To harvest the cells, the
intercostal vessels of the aorta are tied off and one end of the aorta clamped. Fresh,
sterile filtered, 0.2% collagenase (Sigma Type I) is placed in the vessel and the other end
of the vessel then clamped to form a closed system. The aorta is incubated at 37 °C for
15-20 minutes, after which the collagenase solution is collected and centrifuged for 5
minutes at 2000 x g. Each pellet is suspended in 7 mL of endothelial cell culture medium
consisting of phenol red free DMEM/Ham’s ¥12 media supplemented with charcoal
stripped FBS (5%), NuSerum (5%), L-glutamine (4 mM), penicillin-streptomycin (1000
U/ml, 100 pg/ml) and gentamycin (75 pg/ml), seeded in 100 mm petri dish and incubated
at 37 °C in 5%CO0;. After 20 minutes, the cells are ringed with PBS and fresh medium
added, this was repeated again at 24 hours. The cells are confluent after approximately 1
week, The endothelial cells are routinely fed twice a week and, when confluent,
trypsinized and seeded at a 1:7 ratio. Cell mediated oxidation of 12.5 pg/mL LDL is
allowed to proceed in the presence of the compound to be evaluated (5 pM) for 4 hours at

-81-

%



Q) @ .0 [,)ﬂ
WO 2006/028875 PCT/US2005/031053 R
37 °C. Results are expressed as the percent inhibition of the oxidative process as C\
measured by the TBARS (thiobarbituric acid reactive substances) method for analysis of
free aldehydes (Yagi, Biochemical Medicine 15: 212-6 (1976)).
Pro 1es regulation standard acological tegt ure
[0243] This test procedure can be used to evaluate the estrogenic or antiestrogenic
activity of compounds from this invention (Shughrue, et al., Endocrinology 138: 5476-
5484 (1997)).
Rat Hot Flush Test Procedure
[0244] The effect of test compounds on hot flushes can be evaluated in a standard
pharmacological test procedure which measures the ability of a test compound to blunt
the increase in tail skin temperature which occurs as morphine-addicted rats are acutely
withdrawn from the drug using naloxone (Merchenthaler, et al,, Maturitas 30: 307-16
(1998)). It can also be used to detect estrogen receptor antagonist activity by co-dosing
test compound with the reference estrogen.
Evaluation of vasomotor fimction in isolated rat aortic rings
[0245] Sprague-Dawley rats (240-260 grams) are divided into 4 groups:
1. Normal non-ovariectomized (intact)
2. Ovariectomized (ovex) vehicle treated
3. Ovariectomized 17p—estradiol treated (1 mg/kg/day)
4. Ovariectomized animals treated with test compound (various doses).
[0246] Animals are ovariectomized approximately 3 weeks prior to treatment.
Each animal receives either 17-B estradiol sulfate (1 mg/kg/day) or test compound
suspended in distilled, deionized water with 1% tween-80 by gastric gavage. Vehicle
treated animals received an appropriate volume of the vehicle used in the drug treated
groups.
[0247] Animals are euthanized by CO, inhalation and exsanguination. Thoracic
aortae are rapidly removed and placed in 37 °C physiological solution with the following
composition (mM): NaCl (54.7), KCI (5.0), NaHCO, (25.0), MgCl, 2H,0 (2.5), D-
glucose (11.8) and CaCl, (0.2) gassed with CO,-O,, 95%/5% for a final pH of 7.4. The
advantitia is removed from the outer surface and the vessel ig cut into 2-3 mm wide rings.
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Rings are suspended in a 10 mL tissue bath with one end attached to the bottom of the
bath and the other to a force transducer. A resting tension of 1 gram is placed on the
rings. Rings are equilibrated for 1 hour, signals are acquired and analyzed.

[0248] After equilibration, the rings are exposed to increasing concentrations of
phenylephrine (10-8 to 104 M) and the tension recorded. Baths are then rinsed 3 times
with fresh buffer. After washout, 200 mM L-NAME is added to the tissue bath and
equilibrated for 30 minutes. The phenylephrine concentration response curve is then
repeated.

Evaluation of cardioprotective activity .

[0249] Apolipoprotein B-deficient C57/B1J (apo E KO) mice are obtained from
Taconic Farms. All animal procedures are performed under strict compliance to IACUC
guidelines. Ovariectomized female apo E KO mice, 4-7 weeks of age, are housed in shoe-
box cages and were allowed free access to food and water. The animals are randomized
by weight into groups (n=12-15 mice per group). The animals are dosed with test
compounds or estrogen (17p-estradiol sulfate at 1 mg/kg/day) in the diet using a Precise-
dosing Protocol, where the amount of diet consumed is measured weekly, and the dose
adjusted accordingly, based on animal weight.' The diet used is a Western-style diet
(57U5) that is prepared by Purina and contains 0.50% cholesterol, 20% lard and 25
IU/KG Vitamin E. The animals are dosed/fed using this paradigm for a period of 12
weeks. Control animals are fed the Western-style diet and receive no compound. At the
end of the study period, the animals are euthanized and plasma samples obtained. The
hearts are perfused in sito, first with saline and then with neutral buffered 10% formalin
solution.

[0250]) For the determination of plasma lipids and lipoproteins, total cholesterol
and triglycerides are determined using enzymatic methods with commercially available
kits from Boehringer Marmheim and Wako Biochemicals, respectively and analyzed
using the Boehringer Mannheim Hitachii 911 Analyzer. Separation and quantification of
plasma lipoproteins were performed using FPLC size fractionation. Briefly, 50-100 mlL
of serum is filtered and injected into Superose 12 and Superose 6 columns connected in
series and eluted at a constant flow rate with 1 mM sodium EDTA and 0.15 M NaCl.
Arcas of each curve representing VLDL, LDL and HDL are integrated using Waters
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Milleonium™ software, and each lipoprotein fraction is quantified by multiplying the
Total Cholestero! value by the relative percent area of each respective chromatogram
peak.
i0251] For the quantification of aortic atherosclerosis, the aortas are carefully
isolated and placed in formalin fixative for 48-72 hours before handling. Atherosclerotic
lesions are identified using Oil Red O staining. The vessels are briefly destained, and
then imaged using a Nikon SMUS800 microscope fitted with a Sony 3CCD video camera
system in concert with IMAQ Configuration Utility (National Instrument) as the image
capturing software. The lesions are quantified en face along the aortic arch using a
custom threshold utility software package (Coleman Technologies). Automated lesion
assessment is performed on the vesgels using the threshold function of the program,
specifically on the region contained within the aortic arch from the proximal edge of the
brachio-cephalic trunk to the distal edge of the left subclavian artery. Aortic
atherosclerosis data are expressed as percent lesion involvement strictly within this
defined fuminal area.
Evaluation of cognition enhancement
[0252] . Ovariectomized rats (n=50) are habituated to an 8-arm radial arm maze for
10-min periods on each of 5 consecutive days. Animals are water-deprived prior to
habituation and testing, A 100 pL aliquot of water placed at the ends of each arm serves
as reinforcement. Acquisition of a win-shift tack in the radial arm maze is accomplighed
by allowing the animal to have access to one baited arm. After drinking, the anima] exits -
the arm and re-enters the central compartment, where it now has access to the previously
visited arm or to a novel arm. A correct response is recorded when the animal chooses to
enter a novel arm. Each animal is given 5 trials per day for 3 days. After the last
acquisition trial, the animals are assigned to one of the following 4 groups:

1. Negative controls: injected with 10% DMSO/ sesame oil vehicle ance daily for

6 days (1 mL/kg, SC)

2. Positive controls: injected with 17B-estradiol benzoate for 2 days and tested 4

days after the second injection (17B-estradiol benzoate at 10 pug/0.1 mL per rat)

3. Estradiol: 17p-estradiol will be injected daily for 6 days (20 pg/kg, SC)

4. Test compound: injected daily for 6 days (doses vary).
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[0253) All injections will begin after testing on the last day of acquisition. The
last injection for groups 1, 3, and 4 will take place 2 hours before testing for working
memory.

[0254] The test for working memory is a delayed non-matching-to-sample task
(DNMS) utilizing delays of 15, 30, or 60 seconds. This task is a variation of the
acquisition task in which the rat is placed in the central arena and allowed to enter one
arm as before. A second arm is opened once the rat traverses halfway down the first am,
and again the rat is required to choose this arm. When it has traveled halfway down this
second arm, both doors are closed and the delay is instituted. Once the delay has expired,
both of the original two doors, and a third novel door, are opened simultaneously. A
correct response is recorded when the animal travels halfway down the third, novel arm.
An incorrect response is recorded when the animal travels halfway down either the first
or second arms. Each animal will receive 5 trials at each of the three delay intervals for a
total of 15 trials per subject.

Bvaluation of effect on pleurisy

[0255] The ability to reduce the symptoms of experimentally-induced pleurisy in
rats can be evaluated according to the procedure of Cuzzocrea (Endocrinology 141:
1455-63 (2000)). .

Bvalmation of protection against glntamate-induced cytotoxicity (neuroprotection)
[0256] The neuroprotective activity of compounds of this inventicn can be
evaluated in an in vitro standard pharmacological test procedure using glutamate
challenge (Zaulyanov, et al., Cellular & Molecular Neurobiology 19: 705-18 (1999);
Prokai, et al., Journal of Medicinal Chemistry 44: 110-4 (2001)).

Evaluation in the Mammary End Bud Test Procedure

[0257] Estrogens are required for full ductal elongation and branching of the
mammary ducts, and the subsequent development of lobulo-alveolar end buds under the
influence of progesterone. In this test procedure, the mammotrophic activity of selected
compaunds of the invention can be evaluated according to the following standard
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pharmacological test procedure. Twenty-cight day old Sprague-Dawley rats (Taconic
Farms, Germantown, NY) are ovariectomized and rested for nine days. Animals are
housed under a 12-hour light/dark cycle, fed a casein-based Purina Laboratory Rodent
Diet 5K96 (Purina, Richmond, IN) and allowed free access to water. Rats were then
dosed subcutaneously for six days with vehicle (50% DMSO (JT Baker, Phillipsburg, NJ)
/ 50% 1x Dulbecco’s Phosphate buffered saline (GibcoBRL, Grand Island, NY), 17B-
estradiol (0.1 mg/kg) or test compound (20 mg/kg). For the final three days, rats are also
dosed subcutaneously with progesterone (30 mg/kg). On the seventh day, rats are
euthanised and a mammary fat pad excised. This faf pad is analyzed for casein kinase II
mRNA as a marker of end bud proliferation. Casein kinase Il mRNA is analyzed by real-
time RT-PCR. Bricefly, RNA is isolated following Trizol (GibcoBRL, Grand Island, NY)
according to the manufacture’s directions, Samples are treated with DNAse I using
DNA-free kit (Ambion), and casein kinase Il mRNA levels are measured by real-time
RT-PCR using the Tagman Gold procedure (PE Applied Biosystems). A total of 50 ng of
RNA is analyzed in triplicate using casein kinase II specific primer pair (5°-primer,
CACACGGATGGCGCATACT (SEQID NO. 1); 3’ primer,
CTCGGGATGCACCATGAAG (SEQ ID NO. 2)) and customized probe (TAMRA-
CGGCACTGGTTTCCCTCACATGCT-FAM (SEQ ID NO. 3)). Casein kinase I

mRNA levels are normalized to 18s ribosomal RNA contained within each sample

reaction using primers and probe supplied by PE Applied Biosystems.

[0258] Representative compounds can be evaluated in the HILA rat standard
pharmacological test procedure which emulates inflammatory bowel disease in humans.
The following briefly describes the procedure used and results obtained. Male HLA-B27
rats are obtained from Taconic and provided unrestricted access to food (PMI Lab diet
5001) and water. Ratg are dosed subcutaneously once per day with either vehicle (50%
DMSO0 / 50% 1x Dulbecco’s Phosphate Buffered Saline) or test compound (0.1 to 10
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mg/kg) for at least one week. Stool quality is observed daily and graded according to the
following scale: Diarrhea = 3; soft stool = 2; normal stool = 1. At the end of the study,
serum is collected and stored at —70 °C. A section of colon i8 prepared for histological
analysis and an additional segment is analyzed for myeloperoxidase activity. .
[0259] For histological analysis, colonic tissue is immersed in 10% neutral
buffered formalin. Each specimen of colon is separated into four samples for evaluation,
The formalin-fixed tissues are processed in a Tissue Tek vacuum infiltration processor
(Miles, Inc; West Haven, Connecticut) for paraffin embedding. The samples are
sectioned at 5 um and then stained with hematoxylin and eosin (H&E) for blinded
histologic evaluations using a scale modified after Boughton-Smith. After the scores are
completed the samples are unblinded, and data are tabulated and analyzed by ANOVA
linear modeling with multiple mean comparisons.  Sections of colonic tissue are
evaluated for several disease indicators and given relative scores.

Evaluation in three models of arthritis

[0260] Lewis rat assay of adjuvant-induced arthritis. Sixty, female, 12 weeks
old, Lewis rats are housed according to standard facility operating procedures. They
receive a standard regimen of food and water ad Iibitum. Each animal ig identified by a
cage card indicating the project group and animal number. Each rat number is marked by
indelible ink marker on the tail. At least 10-21 days before study they are anesthetized
and ovariectomized by standard aseptic surgical techniques.

[0261] Freund’s Adjuvant-Complete (Sigma Immuno Chemicals, St. Louis, MO)
is used to induce arthritis, each mL containing 1 mg Mycobacterium tuberculosis heat
killed and dried, 0.85 mL mineral oil and 0.15 mL mannide monooleate Lot No.
084H8800.

[0262] The following are examples of two test procedures. Inhibition test
procedure: Thirty rats are injected intradermally with 0.1 mL of Freund’s Adjuvant-
Complets at the base of the tail. The animals are randomized to four groups, each group
containing six rats. Each day, the groups receive vehicle (50% DMSO (JT Baker,
Phillipsburg, NJ) / 1x Dulbecco’s phosphate saline (GibcoBRL, Grand Island, NY)) or
test compound (0.1-10 mg/kg, administered subcutaneously). All rats begin treatment on
Day 1.
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[0263] Treatment test procedure: Thirty rats are injected intradermally with 0.1
mL of Freund’s Adjuvant-Complete at the base of the tail. The animals are randomized to
four groups, each group containing six rats. Bach day, the groups receive vehicle (50%
DMSO (JT Baker, Phillipsburg, NJ) / 1x Dulbecco’s phosphate saline (GibcoBRL, Grand
Island, NY)) or test compound (0.1-10 mg/kg, administered subcutaneously). All rats
begin treatment on Day 8 after adjuvant injection.

[0264] Statistical analysis is performed using Abacus Concepts Super ANOVA.
(Abacus Concepts, Inc., Berkeley, CA). All of the parameters of interest are subjected to
Analysis of Variance with Duncan’s new multiple range post hoc testing between groups.
Data are expressed throughout as mean + standard deviation (SD), and differences are
deemed significant if p<0.05.

[0265] The degree of arthritis severity is monitored daily in terms of the
following disease indices: Hindpaw erythema, hindpaw swelling, tenderness of the joints,
and movements and posture. An integer ecale of 0 to 3 is used to quantify the level of

" erythema (0=normal paw, 1= mild erythema, 2= moderate erythema, 3= severe
erythemn) and swelling (0=normal paw, 1=mild swelling, 2= moderate swelling, 3=
severe swelling of the hind paw). The maximal score per day is 12.

[0266]) At the end of the study the rats are euthanized with CO,, hindlimhs
removed at necropsy and fixed in 10% buffered formalin, and the tarsal joints decalcified
and embedded in paraffin. Histologic sections are stained with Hematoxylin and Eosin or
Saffranin O - Fast Green stain.

[0267] Slides are coded so that the examiner is blinded to the treatment groups.
Synovial tissue from tarsal joints is evaluated based on synovial hyperplasia,
inflammatory cell infiltration, and pannus formation (Poole and Coombs, International
Archives of Allergy & Applied Immmology 54: 97-113 (1977)) as ouflined below.

Category Grade

1. Synovial lining cells

a. No change 0

b. Cells enlarged, slightly thickened 1

¢. Cells enlarged, increase in mimbers, moderstely thickened. No villus present 2

d Cells enlarged, thickened. Villlus present 3
2. Fibroplasia

a. No change 0

0 s
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b. Fibroplasia present under lining cells

¢. Small areas of areolar tissue replaced by fibrous tissne

(F13 0.8 ] o)

d. Replacement of areolar tissue by fibrous tissue

3. Inflanxnatary cells

a. Occamonally seen, scattered throughout selection

b. Cells present in amall mmbers in or just under lining cell layer and/or around blood
vegsels

c. Smn:llfomleollectimofcelllmybeprum

Wik =IO

d. Large numbers of cells present in capsule and in ar under lining cell layers. Large
foci often scen.

4. Panmu

o Not detectable

)

b. Detectable

[0268] In addition, articular cartilage and bone is evsluated using Mankin’s
histological grading system (Mankin, et al., Journal of Bone & Joint Surgery - American
Volume 53: 523-37 (1971)) as shown below.

Category Grade
1. Structure
a. Norma] 0
b. Surfiace irregularity 1
. Pamuns and surfuce irropularity 2
d Clefls to trensitional zone 3
e, Clefts to radial zone 4
£ Clafts to calcified zone 5
& Complete disorganization 6
2. Cells
a. Noomal 0
b._Diffuse hypercellnlarity 1
¢. Cloning 2
d. Hypocellularity 3
3. Safranin-O staining
a. Normal 0
b. Slight reduction 1
¢. Modest reduction 2
d. Severe reduction 3
e. No dye noted 4
4. Tidemark integrity
a. Intact 0
b. Crossed by blood vessels 1
Evaluation in the HLA-B2 of arthritis.
[0269] Representative compounds are evaluated in the HLLA-B27 rat standard

pharmacological test procedure which emulates arthritis in humans. The following
briefly describes the procedure used. Male HLLA-B27 rats are obtained from Taconic and
provided unrestricted access to a food (PMI Lab diet 5001) and water. Rats are dosed
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subcutaneously once per day with either vehicle (50% DMSO / 50% 1x Dulbecco’s \07/
Phosphate Buffered Saline) or test compound (0.1 to 10 mg/kg) for at least one week.

Joint scores and histology are evaluated as described above for the Lewis rat model of
adjuvant-induced arthritis.

Evalugtion ir the collagen induced arthritis models.
[0270] Compounds are evaluated in BALB/c mice, 6-8 weeks of age, in which
arthritis is induced by monoclonal antibodies raised against type II collagen, plus
lipopolysaccharide (LPS). The animals are administered intravenously with a
combination of 4 different mAbs totaling 4 mg/mounse on day 0, and followed by
intravenous 25 ug of LPS 72 hours later (day 3). From day 3, one hour after LPS
application, tested compounds are give orally once daily for 15 days. For each mmimal,
increase in volume of both hind paws is measured using a plethysmometer with water cell
(12 mm diameter) on days 0, 5, 7, 10, 14 and 17. Percent inhibition of increase in
volume is calculated.

ion in vivo 8 of carcinogeneisi
[0271) The ability of compounds of this invention to treat and inhibit various
malignancies or hyperprolific disorders can be evaluated in standard pharmacological test
procedures that are readily available in the literature, and include the following two
procedures.
[0272] Breast cancer. Athymic nu/nu (nude) mice are obtained ovariectomized
from Charles River Laboratories (Wilmington, MA). One day prior to tumor cell
injection, animals are implanted with time-release pellets containing 0.36-1.7 mg 178-
estradiol (60 or 90 day release, Innovative Research of America, Sarasota, FL) ora
placebo. The pellet is introduced subcutaneously into the infrascapular region using a 10-
gauge precigion trochar. Subsequently, mice are injected subcutaneously into the breast
tissue with either 1x10” MCF-7 cells or 1x10” BG-1 cells. The cells are mixed with an
equal volume of matrigel, a basement membrane matrix preparation to enhance tumor
establishment. Test compounds can be evaluated either by dosing one day after tumor
cell implauntation (inhibition regimen) or after tumors have reached a certain size
(treatment regimen). Compounds are administered either intraperitonesally or orally in a
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vehicle of 1% tween-80 in saline each day. Tumor size is evaluated every three or seven
days. :

[0273] Colon cancer. The ability to treat or inhibit colon cancer can be evaluated
in the test procedure of Smirnoff (Oncology Research 11: 255-64 (1999)).

Evaluation o tection in two in vivo test procedures

[0274]) Transient global ischemia in the Mongolian gerbil. The effect of test
compounds on preventing or treating brain injury in response to oxygen
deprivation/reperfusion can be measured using the following test procedure.

[0275] Female Mongolian gerbils (60-80 g; Charles River Laboratories, Kingston,
NY) are housed in the Wyeth-Ayerst animal care facility (AAALAC certified) with a 12-
hour light, 12-hour dark photoperiod and free access to tap water and a low-estrogen
casein diet (Purina; Richmond, IN). After acclimation (3-5 days), gerbils are anesthetized
with isoflurane (2-3% mixture with Og), ovariectomized (Day 0). Beginning the
following morning (Day 1), gerbils are treated subcutaneously each day with either
vehicle (10% ETOH/com oil), 17p-estradiol (1 mg/kg) or an experimental compound
(0.1-20 mg/kg). On Day 6, gerbils (n=4-5/group) are anesthetized with isoflurane, the
common carotid arteries visualized via a mid-line neck incision and both arteries
simultaneously occluded for 5 minutes with non-traumatic micro aneurysm clips. After
occlusion, the clips are removed to allow cerebral reperfusion and the neck incision
closed with wound clips. All animals are fasted overnight prior to the global ischemia
surgery, a step that facilitates consistent ischemic injury. On Day 12, gerbils are exposed
to a lethal dose of CO;, and the brains frozen on dry ice and stored at -80 °C.

[0276) The degree of neuronal protection is evaluated by in situ hybridization
analyzis of neurogranin mRNA. Briefly, 20 pm coronal cryostat sections are collected on
gelatin-coated slides, dried and stored at -80 °C. At the time of processing, the desiccated
slide boxes are warmed to room temperature, the slides postfixed in 4%
paraformaldehyde, treated with acetic anhydride and then delipidated and dehydrated
with chloroform and ethanol. Processed section-mounted slides are then hybridized with
200 pl (6x10° DPM/ slide) of an antisense or sense (control) riboprobe for Neurogranin
(3*S-UTP-labeled NG-241; bases 99-340). in & 50% formamide hybridization mix and
incubated overnight at 55 °C in a humidified slide chamber without coverslipping. The
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following moming, the slides are collected in racks, immersed in 2xSSC (0.3 M NaCl,
0.03 M sodium citrate; pH 7.0) / 10 mM DTT, treated with RNase A (20 pg/mi) and
washed (2 x 30 min) at 67 °C in 0.1x SSC to remove nonspecific label. After
dehydration, the slides are opposed to BioMax (BMR-1; Kodak) X-ray film ovemight.
[0277] The level of nenrogranin hybridization signal is used to quantitatively
assess the degree of neuronal loss in the CA1 region after injury and to evaluate the
efficacy of 17B-estradiol and experimental compounds. Neurogranin mRNA is selected
for thege studies because it is highly expressed in the hippocampal neurons including
CAl, but absent in glia and other cell types present in this brain region. Therefore,
measurement of the amount of neurogranin mRNA present represents surviving neurons.
Relative optical density measurements of nemmogranin hybridization signal are obtained
from film autoradiograms with a computer based image analyxis system. (C-Imaging Inc.,
Pittsburgh, PA). The resuits from 6 sections (40 pm apart) per animal are averaged and
statistically evaliated. Numerical values are reported as the mean + SEM. One-way
analysis of variance is used to test for differences in the level of neurogranin mRNA and
all statements of non-difference in the results section imply that p>0.05.

[0278] Middle cerebral artery occlusion in mice. Neuroprotection can be
evalusated according to the test procedures described by Dubal (see, Dubal, et al.,
Proceedings of the National Academy of Sciences of the United States of America 98:
1952-1957 (2001), Dubal, et al., Journal of Neuroscience 19: 6385-6393 (1999)).

ion inhibition ogical ure
[0279) The test procedure is used to determine whether test compounds can
inhibit or change the timing of ovulation. It can also be used to determine the number of
oocytes ovulated [Lundeen, et al., J Steroid Biochem Mol Biol 78: 137-143 (2001)).
[0280] To test the ability of the test compounds to prevent transplant rejection.
Compounds can be tested in animal models of heart transplantation (Stetson et al.
Circylation 104:676-682 (2001) or transplant atherosclerosis (Deitrich et al. Arterioscler.
Thromb. Vasc Biol. 20:343-352 (2000), Lou et al., Circulation 94:3355-3361 (1996).
P ion of Restenosi :
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[0281] The test procedure is used to determine whether test compounds can
inhibit vascular smooth muscle cell proliferation after carotid artery injury similar to what
occurs after balloon angioplasty. The test compounds can be tested in animal models
previously described (Karas et al. Circ Res. 89:534-539 (2001), Cerek et al.
Atherosclerosis 131:59-66 (1997).

Treatment of Myocardial Infarction

[0282] Test compounds can be tested in animal models of ischemia/reperfusion to
determine whether they would inhibit cell death occurring during a myocardial infarction.
The compounds can be tested in models described previously (Delyani et al. J Mol & Cell
Cardiology 28:1001-1008 (1996), Izumi et al. J Clin Invest. 108:203-213 (2001) &
Chandrasekar et al. Circulation 103:2296-2302 (2001)).

Treatment for Myocarditis and Congestive Heart Failure

[0283] Test compounds can be tested in models of heart fajlure to determine
whether compounds could be an effective therapy and improve cardiac function.
Compounds can be tested in animals ag described previously (Yokoseki et al. Circ Res.
89:1-9 (2001), Wallen et al. Hypertension 36:774-779 (2000) & Toshiaki et al.
Circulation 104:1094-1103 (2001)).

Treatment for Diabetes

[0284] Test compounds can be tested in models of diabetes to determine their
effect-on reversal of obesity and diet-induced insulin resistance. Compounds can be
tested in animal models as previously described (Yuan et al. Science 293:1673-1677
(2001).

Treatment for Asthma

[0285] Pulmonary Inflammation Model Mice are sensitized with OVA emulsified
in alum on days 0 and 14 (ip injection). On days 28 and 29, mice are challenged with an
aerosol of OVA for 20 min (1%-5% OVA) and then on Day 30 the animals are sacrificed
and harvest BAL and/or lung tissue for analysis of pulmonary inflammation.

[0286] Airway Hyperresponsiveness. This model is similar to that described
above however animals are challenged on 3 consecutive days with an aerosol of OVA

-93-



WO 2006/028875 C) O Pcrmszoosm:'..m.m i }LV;&

and airway hyperresponsiveness is measured 48 h after the last challenge. BAL can also
be taken at this stage if required.

[0287] To look more directly at the effects of mast cells in conjunction with ER, a
passive cutaneous anaphylaxis model in which IgE is injected into the ear and ﬂ]ﬂ} 24
hours later DNP-HSA iv is injected DNP-HSA iv can be used. Ear thickness and an early
and late phase reaction are measured. Tissues are fixed in K2. embedded in Bpoxy resin
and cut into 1pum sections. These can be stained for mast cells and the degree of mast
cell degranulation can be quantified.
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What is Claimed:
1. A compound of Formula 1:

Ry ORy,
Ry
Formula 1
or a pharmaceutically acceptable salt or ester form thereof

wherein

Rj, Rz, R;, and Ry, are, independently, hydrogen, optionally substituted lower
alkyl, halogen, or opﬁoﬁally substituted aryl;

R3, Ra, Ry, and Ry, are, independently, hydrogen, optionally substituted lower
alkyl or halogen;

Ru, Rz, Ry4, and Ry are, independently, hydrogen, hydroxy, optionally
substituted lower alkyl, optionally substituted alkoxy, or halogen;

one of Rs and R is independently, hydrogen and the other is optionally
substituted lower alkyl;

Ris is hydrogen, -(C=O)Ri6, -S(0)2R17, -S(O)2:N(R;s)(R19), or D-ghucuronidate;

Ry is optionally substituted alkyl, optionally substituted arylalkyi or optionally
substituted aryl;
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Ry7is optionally substituted alkyl, optiopally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted alkenyl,
optionally substituted cycloalkenyl, or optionally substituted alkynyl;

Rys and Ry ars, independently, hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
monofluoroalkyl, perfluoroalkyl, optionally substituted aryl, optionally substituted
arylalkyl, optionally substituted cycloalkenyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted hydroxy-(C;-Ce)alkyl,
optionally substituted alkoxyalkyl, optionally substituted alkylthioalkyl, carbonyl,
optionally substituted acyl, optionally substituted alkoxycarbonyl, -C(O)NH3, optionally
substituted alkylaminocarbonyl, optionally substituted dialkylaminocarbonyl, optionally
substituted alkylaminoalkyl, or optionally substituted dialkylaminoalkyl;

or R;z and R, are taken together with the nitrogen atom to which they are
attached to form a saturated, unsaturated or partially saturated Cy-Cg carbon ring,

2. A compound of claim 1 having Formuia 2 or Formula 3:

Formula 2 Formula 3
or a pharmaceutically acceptable salt or ester form thereof.

3. A compound of claim 1 having Formula 4:
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Ry

Formula 4
or a pharmaceutically acceptable salt or ester form thereof.

4. A compound of claim 3 having Formula 5 or 6:

Formula 5
or a pharmaceurtically acceptable salt or ester form thereof.

5. A compound of Claim 1 having Formula 7:

Formula 6
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Riz

Reg

Ry
Formula 7

or a pharmaceutically acceptable salt or ester form thereof.

6. A compound of claim 5 having Formula 8 or 9:

Formula 8 Formula 9
or a pharmaceutically acceptable salt or ester form thereof.

7. A compound of claim 1 having formula 10:
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Formula 10
or a pharmaceutically acceptable salt or ester form thereof.

8. A compound of claim 7 having Formula 11 or 12:

Re Ra
Ry ‘ Ry

Ry N Ry Ry N %Rs

Ry Ry

Ry R
Ry Ry Ry Ry
‘ -
Formulza 11 Formuia 12

or a pharmacentically acceptable salt or ester form thereof.

9. A compound as claimed in any one of claims 1 to 8 wherein at least one of R,
RZ: RﬁnR%RT! Rﬂ! R’: delO ishalogun.
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10. A compound of claim 9 wherein Ry, Ry, Ra, Re, Ry, Ry, Ry, and R, are hydrogen
or halogen.

11. A compound as claimed in claim 9 or claim 10 wherein at least one of Rz orRg_
is halogen.

12. A compound of claim 10 wherein R; and Ry are halogen.

13. A compound of claim 10 wherein R or R; is chlorine or fluorine or Ry and Rg
are chlorine or flourine.

14. A compound of any one of claims 1 to 13 wherein Ryz, Ri4 and R5 are
hydrogen, halogen, hydroxy, or alkoxy

15. A compound of claim 14 wherein R)2, Ri4 and Rys are hydrogen, chlorine,
bromine, fluorine, hydroxy, or methoxy.

16. A compound of any one of claims 1 to 8 wherein at least one of R;, Rz, R3, R,
R.1, Ry, Rp, and Rm, is halogcn, Ru, Risand R]s are hydrogen, chlorine, bmmine,
fluorine, hydroxy, or methoxy and R;3 is hydrogen.

17. A compound of claim 1 that is 4- {[(6X)-8-fluoro-6-methylphenanthridin-5(6.51)-
yl]carbonyl} phenol; 3-{[(6S)-8-fluoro-6-methylphenanthridin-5(6H)-yl]carbonyl}phenol;
4 {[(65)-8-fluoro-6-methylphenanthridin-5(6H)-ylJcarbonyl} phenol; 3-{[(6R)-8-fluoro-
6-methylphenanthridin-S(6H)-yl]carbonyl} phenol; 3-fluoro4-{[(6R)-8-flucro-6-
methylphenanthridin-5(6H)-yl]carbonyl}phenol; 3-flaoro-4-{[(65)-8-fluoro-6-
methylphenanthridin-5(6H)-yt)carbonyl} phenol; or a pharmaceutically acceptable salt,
ester, or solvate form thereof.
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18. A compound of claim 1 that is 4-fluoro-3-{[(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol; 4-flnoro-3-{[(65)-8-fluoro-6-
methylphepanthridin-5(6H)-yl]carbonyl} phenol; 2-fluoro-4-{[(6R)-8-fluoro-6-
methylphenanthridin-5(6 H)-yl]carbonyl} phenol; 2-fluoro-4- {[(65)-8-fluoro-6-
methylphenanthridin-5(6)-yl]carbonyl} phenol; 2-chloro-5-{[(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl}phenol; or a pharmaceutically acceptable salt,
ester, or solvate form thereof.

19. A compound of claim 1 that is 2-chloro-5-{[(65)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl}phenol; 2-bromo-4-{[(6R)-8-fluoro-6-
methylphenanthridin-5(6H)-yl]carbonyl} phenol; 2-bromo-4-{[(6S)-8-fluoro-6-
methylphenanthridin-5(64)-yI]carbonyl}phenol; 4-bromo-3-{[(6R)-8-fluoro-6-
methylphenanthridin-5(6 H)-yI]carbonyi} phenol; 4-bromo-3-{[(6S)-8-flnoro-6-
methylphenanthridin-5(6 H)-yl]carbonyl} phenol; or a pharmaceutically acceptable salt,
ester, or solvate form thereof. |

20. A compound of claim 1 that ig 4-{[(6R)-8-fluoro-6-methylphenanthridin-5(6H)-

yl]carbonyl}-2-methoxyphenol; 4-{[(6:S5)-8-fluoro-6-methylphenanthridin-5(6H)-
yl]carbonyl}-2-methoxyphenol; 4-{[(6S)-6-ethyl-8-fluorophenanthridin-5(6H)-
yl]carbonyl}phenol; 4- {{(6R)-6-ethyl-8-fluorophenanthridin-5(6/)-yl]carbonyl} phenol;

3-{[(6R)-6-ethyl-8-fluorophenanthridin-5(6/)-yl]lcarbonyl} phenol; or a pharmaceutically

acceptable salt, ester, or solvate form thereof.

21. A compound of claim 1 that is 4-{[(6R)-6-¢cthyl-8-fluorophenanthridin-5(6H)-
yl]carbonyl} benzene-1,3-diol; 4-[(6-cthyl-8-fluorophenanthridin-5(6H)-yl) carbonyl]-3-

fluorophenol; 3-[(3-chloro-6-methylphenanthridin-5(6H)-yl)carbonyl}phenol; 3-{[(6R)-3-

chloro-6-methylphenanthridin-5(6H)-yl]carbonyl} phenol; 3-{[(65)-3-chloro-6-

methylphenanthridin-5(6H)-yl]carbonyl} phenol; or a pharmaceutically acceptable salt,
ester, or solvate form thereof.
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22. A compound of claim 1 that ig 4-[(3-chloro-6-methylphenanthridin-5(6 H)-

yl)carbonyllphenol; 4-{[(6R)-3-chloro-6-methylphenanthridin-5(6H)-yl]carbonyl} phenol;
4-{[(6S)-3-chloro~6-methylphenanthridin-5(6H)-yl]carbonyl} phenol;
4-[3-chloro-6-methylphenanthridin-5(6H)-yl]carbonyl]benzene-1,3-diol; 4-{[(GR)-3-
chloro-6-methylphenanthridin-5(6H)-yl]carbonyl} benzene-1,3-diol; ora
pharmaceutically acceptable salt, ester, or solvate form thereof.

23. A compound of claim 1 that is 4-{[(6S)-3-chloro-6-methylphenanthridin-5(6H)-
yl]carbonyl} benzene-1,3-diol; 3-[(3-fluoro-6-methylphenanthridin-5(64)-
yl)carbonyl]phenol; 3-{[(6R)-3-fluoro-6-methylphenanthridin-5(6H)-yl]carbonyl} phenol;
3-{[(6S)-3-fluoro-6-methylphenanthridin-5(6H)-ylJcarbonyl} phenol; 4-[(3-fluoro-6-
methyiphenanthridin-5(6H)-yl)carbonyl]phenol; or a pharmaceutically acceptable salt,
ester, or solvate form thereof.

24. A compound of claim 1 that is 4- {[(&R)-3-fluoro-6-methylphenanthridin-5(651)-
yl]carbonyl}phenol; 4-{[(65)-3-fluoro-6-methylphenanthridin-5(6H)-yl]carbonyl} phenol
4-[(3-fluoro-6-methylphenanthridin-5(6H)-yl)carbonyl]benzene-1,3-diol; 4-{[(6R)-3-
fluoro-6-methylphenanthridin-5(6F)-ylJcarbonyl} benzene-1,3-diol; 4-{[(6S)-3-fluoro-6-
methylphenanthridin-5(6 H)-yl]carbonyl} benzene- 1,3-diol; or a pharmaceutically
acceptable salt, ester, or solvate form thereof

25. A compound of claim 1 that is 4-{(3,8-difluoro-6-methylphenanthridin-5(6 H)-
yl)carbonyljphenol; 4-{[(6X)-3,8-Difluoro-6-methylphenanthridin-5(64)-
yi]carbonyl} phenol; 4-{[(65)-3,8-Difluoro-6-methylphenanthridin-5(6.)-
yl]carbonyl}phenol; or a pharmaceutically acceptable salt, ester, or solvate form thereof,

26. A compound of claim 1 that is 4-[(3,8-difluoro-6-methylphenanthridin-5(6 H)-
yl)carbonyi]phenol; 4- {{(6R)-3,8-Difluoro-6-methylphenanthridin-5(6H)-
yllcarbonyl} phenol; 4-{[(65)-3,8-Difluoro-6-methylphenanthridin-5(6H)-
yiJcarbonyl} phenol; 4-{[(6R)-3,8-difluoro-6-methylphenanthridin-5(6H)-yl}carbonyl}-2-
fluorophenol; or a pharmaceutically acceptable salt, ester, or solvate form thereof.
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27. A method of modulating cytokine expression in a subject comprising providing
to the subject a pharmaceutically effective amount of a compound as claimed in any one
of claims 1 to 26.

28. The method of claim 27 wherein said cytokine is IL-6.

29, The method of claim 27 wherein said subject has chronic inflammatory
disease.

30. The method of claim 29 wherein said chronic inflammatory disease is

atherosclerosis, myocardial infarction, congestive heart failure, inflainmatory bowel
disease, or arthritis.

31. A method of treating chronic inflammatory disease comprising providing
to a subject in need thereof a pharmaceutically effective amount of a compound as
claimed in any one of claims 1 to 26.

32. A method of treating rhetmatoid arthritis, spondyloarthropathies,
osteoarthritis, psoriatic arthritis, or juvenile arthritis comprising providing to a subject in
need thereof a pharmaceutically effective amount of a2 compound as claimed in any one
of claims 1 to 26.

33, A method of treating inflammatory bowel disease, Crohn's disease,
ulcerative colitis, or indeterminate colitis comprizing providing to a subject in need
thereof a pharmaceutically effective amount of a compound as claimed in any one of
claims 1 to 26.
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34. A method of treating psoriasis comprising providing to a subject in need \\!0
thereof a pharmaceutically effective amount of a compound as claimed in any one of
claims 1 to 26.

35. A method of treating asthma or chronic obstiructive pulmonary disease
comprising providing to a subject in need thereof a pharmaceutically effective amount of
a compound as claimed in any one of claims 1 to 26.

36. A method of treating stroke, ischemia, or reperfusion injury comprising
providing to a subject in need thereof a pharmaceutically effective amount of a
compound as claimed in any one of claims 1 to 26.

7. A method of lowering cholesterol, triglycerides, Lp(a), and LDL levels;
inhibiting or treating hypercholesteremia, hyperlipidemia, cardiovascular disease,
atherosclerosis, acute coronary syndrome, peripheral vascular disease, restenosis, or
vasospasm comprising providing to a subject in need thereof a pharmaceutically effective
amount of a compound as claimed in any one of claims 1 to 26.

38. A method of treating Alzheimer’s disease, cognitive decline, or senile
dementia comprising providing to a subject in need thereof a pharmaceutically effective
amount of a compound as claimed in any one of claims 1 to 26.

39. A method of treating type II diabetes comprising providing to a subject in
need thereof a pharmaceutically effective amount of a compound as claimed in any one
of claims 1 to 26.

40. A method of treating sepsis in a mammal comprising providing to a

subject in need thereof a pharmaceutically effective amount of a compound as claimed in
any one of claims 1 to 26.
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41. A kit for modulating cytokine expression in a subject, the kit comprising a
container, a pharmaceutical composgition contained therein comprising 8 compound as
claimed in eny one of claims 1 to 26.

42 A kit for treating chronic inflammatory disease in a subject, the kit
comprising a container, a pharmaceutical composition contained therein comprising a
compound as claimed in any one of claims 1 to 26.

43. A composition comprising a compound as claimed in any one of claims 1
to 26 and a pharmaceutically acceptable carrier.

44, A method comprising contacting a compound ag claimed in any one of
claims 1 to 26 with & cell.

45. The method as claimed in claim 44 wherein the cell is characterized by an
overexpression of cytokine.

46. The method as claimed in claim 45 wherein said cytokine is IL-6.

47. The method as claimed in claim 44 further comprising determining the

level of expression of said cytokine.

48. The method of as claimed in claim 47 wherein said determining step is
made before said contacting step.

49, The method as claimed in claim 47 wherein said determining step is made
after said contacting step.

50. A compound as claimed in any one of claims 1 to 26 foruse as a
medicament.
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51. Use of a compound as claimed in any one of claims 1 to 26 in the
preparation of a medicament for the modnlation of cytokine expression in a subject.

52. Use ag claimed in claim 51 wherein said cytokine is IL-6.

53. Use as claimed in claim 51 for the treatment of chronic inflammatory
disease.

54. Use of a compound as claimed in any one of claims 1 to 26 in the

preparation of a medicament for the treatment of chronic inflarmmatory disease.
55. Use of a compound as claimed in any one of claims 1 to 26 in the
preparation of a medicament for the treatment of rheumatoid arthritis,

spondyloarthropathies, osteoarthritis, psoriatic arthritis, or juvenile arthritis,

for the treatment of inflatnmatory bowel disease, Crohn's disease, ulcerative colitis, or
indeterminate colitis,

for the treatment of psoriasis,

for the treatment of asthma or chronic obstructive pulmonary disease,

for the treatment of stroke, ischemia, or reperfusion injury,

for the lowering of cholestero), triglycerides, Lp(a), and LDL levels; for the inhibition or
treatment of hypercholesteremia, hyperlipidemia, cardiovascular disease, atherosclerosis,
acute coronary syndrome, peripheral vascular disease, restenosis, or vasospasm,

for the treatment of Alzheimer's disease, cognitive decline, or senile dementia,

for the treatment of type II diabetes,

- 106 -



WO 2006/028875 *

or for the treatment of sepsis in a mammal.
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FENOLES DE CARBONTILO FENANTRIDINA COMO

MODULADORES DE CITOQUINA

REFERENCIA CRUZADA A SOLICITUDES RELACIONADAS

[0001] Esta solicitud reivindica 1la prioridad para la
solicitud provisional nGmero de serie 60/606,784 presentada en

septiembre 2, 2004 incorporada aqui como referencia en su

totalidad.

[0002] La presente invencién se relaciona de manera general
con compuestos de carbonilo fenantridina tal como fenoles de
carbonllo fenantridina sustituidos y métodos para usar los

mismos.

[0003] La capacidad de los ligandos para que el receptor de
estrdgeno inhiba la expresién del gen inflamador y origine una
reduccién de citoquinas, quimoquinas, y moléculas de adhesién y
enzimas inflamatorias es bien conocida. Un componente comin de
las condiciones inflamatorias crénicas es la infiltracién de
monocito y leucocito polimorfo nuclear dentro del sitio del daifio
a través de la expresién incrementada de citoquinas y moléculas
de adhesién responsables por su recrudecimiento. La
sobreproduccién de la interleuquina citoquina (IL-6) se ha
asociado con estados de inflamacién crénico (Bauer .M. A.,
Herrmann F., Ann. Hematol, 1991, 62, 203). La sintesis del gen

IL-6 se cree se induce por el factor nuclear de factor de
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transferencia kB{(NF-kB). La interferencia en esta etapa en el
proceso inflamatorio regula efectivamente el proceso
proliferativo no controlado que ocurre en estas condiciones

crbdnicas.

[0004] La activacién del receptor de estrdgeno suministra un
medio para tratar el componente inflamatorio de enfermedades
tales como aterosclerosis, infarto del miocardio (MI), falla
cardiaca congestiva (CHF), enfermedad inflamatoria del intestino
y artritis, en parte por interferir con 1la expresién de
citoquina. Otras indicaciones terapéuticas de este tipo de
moléculas incluyen diabetes tipo 1@ (Cefalu, J Womens Health &
Gender-based Med. 2001, 10, 241; Yuan et al, Science, 2001, 293,
1673), osteo artritis (Pelletier et al, Arthr. & Rheum., 2001,
44:1237; Felson et al, Curr Opinion Rheum, 1998, 10, 269) asma
(Chin~Chi Lin et.al, Immunol. Lett., 2000, 73, 57), enfermedad de
Alzgimer (Roth, A. et. al.,; J. Neurosci. Res., 1999, 57, 399) y

enfermedades auto inmunes tales c¢omo esclerosis miltiple vy

artritis remautoide.

[0005] En vista de lo anterior, existe la necesidad para 1la
identificaciétn de ligandos para el receptor de estrbébgenc y para
métodos para utilizar los ligandos identificados para modular la

actividad del receptor, y, preferiblemente, tratar la enfermedad.

[0006] La presente invencién suministra, inter alia,

compuestos de fenantridina carbonilo Yy composicién,
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particularmente aquellas gue encuentran uso como ligandos para el
receptor de estrégeno y métodos para utilizar los mismos. Los

Compuestos representativos de la invencién incluyen aquellos de

la f6rmula 1:

‘Férmula 1

En donde:

Ry, R2, Ri, y R4, son, independientemente, hidrégeno, alquilo

inferior, halégeno, o arilo;

R7, Reg, Rs, ¥y Rip, son, independientemente, hidrégeno, alguilo

inferior o halégeno;

Rija, Riz, Ri, ¥y Ris son, independientemente, hidrégeno, hidroxi,

algquilo inferior, alcoxi,

0 halégeno;

Uno de Rs ¥ Rs es hidrbgeno y el otro es alquilo inferior;
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R;3 es hidrégeno, -{(C=0)R s, -S(0)2R;7, =-S({0)2N(Rig) (R1s), © D-

glucuronidato;

Ris es alquilo, aralquilo o arilo;
1
Ri7 es alquilo, arilo, hetercarilo, cicloalquilo, alquenilo,

cicloalquenilo, o alquinilo;

Rie ¥ Ris son, independientemente, hidrégeno, alquilo, alquenilo,
alquinile, cicloalquilo, monofluoro alquilo, perfluoro alquilo,
arilo, arilalquilo, cicloalquenilo, hetercarilo,
hetercarilalquilo, hidroxi- (C2-Cg) alquilo, alcoxi alquilo,
alquil tio alquilo, carbonilo, acilo, alcoxi carbonilo, -C(Q)NH,,
alquil amino carbonilo, di alquil amino carbonilo, alquil amino

alquilo, o di alquil amino alquilo;

O Ris Y Ri9g se toman juntos con el atomo de nitrégeno al que ellos
se unen para formar un anillo de carbono C4~C¢ saturado, no

saturado o parcialmente saturado.
[0007] En algunos compuestos de la presente invencién, R, Rz,
Ri;, Rs;, Ry, Re;, Re, ¥y Rig, 8on, independientemente, hidrégeno,

alquilo inferior o halégeno;

Rii, Riz, Ry, ¥ Ris son, independientemente, hidrégeno, hidroxi

alquilo inferior, alcoxi, o haldgeno;

Uno de Rs y Rg es hidrégeno el otro e alquilo inferior;
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Ri3 es hidrégeno, -(C=0)Ris, -S(0)2R17, -S(O)aN(Rjs) (R1s)), o D-

glucuronidato;
Ris es alquilo, aralquilo o arilo;

R;7 es alquilo, arilo, heterocarile, cicloalquilo, alquenilo,

cicloalquenilo, o alquinilo;

Ris ¥ Ris son, independientemente, hidrégeno, alquilo, alquenilo,
alquinilo, cicloalquilo, monoflucrcalquilo, perfluorocalquiloe,
arilo, arilalquilo, cicloalquenilo, heteroarilo,
heteroarilalquilo, hidroxi- (Ca-C¢) alquilo, alcoxi alquilo,
alquil tio alquilo, carbonilo, acilo, alcoxi carbonilo, -C(0O)NHa,
alquil amino carbonilo, di alquil amino carbonilo, alquil amino

alquilo, o di alquil amino alquilo.

O Ris ¥ Rig se toman juntos con el 4tomo de nitrégeno al que ellos
se unen para formar un anillo de carbono C4~C¢ saturado, no

saturado o parcialmente saturado.

[0008] La presente invencién también suministra, inter alia,
prodrogas, enantiémeros, hidratos, solvatos, o sales

farmacéuticamente aceptables o esteres de Formula 1.

[0009] Métodos para utilizar los compuestos de la presente
invencidén también se suministran. Por ejemplo, se pueden utilizar
compuestos de ejemplo para modular la expresién de citoquina en
una célula. En algunas modalidades, una cantidad efectiva de uno

o mas compuestos de la presente invencién se pueden suministrar a
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un sujeto para inhibir la expresién de citoquina en el sujeto. En
un aspecto, la citoquina es interleuquina, por ejemplo IL-6. En
algunas modalidades, el sujeto sufre de enfermedad inflamatoria
crénica. En algunas modalidades, el sujeto sufre de
aterosclerosis, infarto del miocardio, falla cardiaca congestiva,

enfermedad inflamatoria del intestino o artritis.

[0010] La presente invencién también suministra, inter alia,
métodos para tratar una condicién o enfermedad caracterizada por
la actividad o expresién incrementada de citoquina tales métodos
comprenden suministrar a un sujeto una cantidad farmacéuticamente
efectiva de un compuesto de la presente invencién. En un aspecto,
la enfermedad e una enfermedad inflamatoria crénica. En algunas
modalidades, el compuesto es (til en el tratamiento del
componente inflamatorio de una enfermedad tal como
aterosclerosis, infarto del miocardio, falla cardiaca congestiva,

enfermedad inflamatoria del intestino o artritis.

[0011] La presente invencién también suministra, inter alia,
métodos para determinar la actividad de un compuesto de la
presente invencién. El método puede incluir la etapa de poner en
contacto un compuesto de la presente invencién con una célula y
medir la expresién de citoquina en la célula, por ejemplo,
mediante Western o Northern Blot. En algunas modalidades, la
célula serd una que sobre expresa citoquinas. La etapa de medir
la expresidén de citoquinas en la célula puede ocurrir antes o
después de la etapa del contacto. En una aspecto, la citoquina es

interleuquina, por ejemplo, IL-6.

'2(\’6'
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[0012] La presente invencién también suministra, inter alia,
kits para inhibir la expresién de citoquina y,o0 para tratar
enfermedad inflamatoria crénica en un sujeto que comprende un
contenedor, una composicién farmacéutica contenida alli que
comprende un compuesto de la presente invencién, y un inserto de
paquete que indica que la composicién farmacéutica se puede
utilizar para la inhibicldén de expresidén de citoquina y/o para el

tratamiento de enfermedad inflamatoria crénica.

DESCRIPCION DETALLADA

[0013] La presente invencién suministra fenoles carbonilo de
fenantridina sustituidos y derivados del fenol carbonilo
fenantridina sustituidos, procesos para preparar tales
compuestos, composiciones farmacéuticas que comprenden tales
compuestos, y métodos para utilizar tales compuestos. Compuestos
preferidos tienen propiedades que son utiles para el tratamiento,
que incluyen la prevencién e inhibicién de una amplia variedad de

enfermedades y trastornos afectados por el receptor estrégeno.

[0014] Compuestos de la presente invencién incluyen aquellos

de Férmula 1:

<t
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Férmula 1

En donde:

R;, R2, Ra, y Ry, son, independientemente, hidrégeno, alquilo

inferior, halégeno, o arilo;

Ry, Rs, Rs, ¥y Rjp, son, independientemente, hidrégeno, alquilo

inferior o halégeno;

Rii, Riz, Ry, Yy Ris son, independientemente, hidrégeno, hidroxi,

alquilo inferior, alcoxi,

o halégeno;

Uno de Rs y Rg es hidrégeno y el otro es alquilo inferior;

Rj3 es hidrbgeno, -=(C=0)Ris, -S{0)}2Riy7, -S(O)2N(Ryg) (R1s), o D-

glucuronidato;

R;s es alquilo, aralquilo o arilo;
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Ri;7 es alquilo, arilo, heterocarilo, cicloalquilo, alquenilo,

cicloalquenilo, o alquinilo;

Ris Y Ris son, independientemente, i'lidrégeno, alquilo, algquenilo,
alquinilo, cicloalquile, monofluoro alquilo, perfluoro alquilo,
arilo, - arilalquilo, cicloalquenilo, heterocarilo,
hetercarilalquilo, hidroxi-(cz—cs)' alquilo, alcoxi alquilo,
alquil tio alquile, carbonilo, acilo, alcoxi carbonilo, -C(0O)NH,,
alquil amino carbonilo, di alquil amino carbonilo, alquil amino

alquilo, o di alquil amino alquilo;

O Rip ¥ Rig se toman juntos con el Atomo de nitrégeno al que ellos
se unen para formar un anillo de carbonce C;-C¢ saturado, no
saturado o parcialmente saturado.

[0015] En algunos compuestos de la presente invencién, R;, Rz,
Ra;, Re; Ri, Rs, Rs, y Rio, 5on, independientemente, hidrégeno,

alquilo inferior o halégeno;

Rii, Riz, Risy ¥ Ris son, independientemente, hidrégeno, hidroxi,

alquilo inferior, alcoxi, o halééeno;
Uno de Rs ¥ Rg¢ @8 hidrégeno el otro e alquilo inferior;

R;3 es hidrégeno, -~ (C=O)Rzs, -S(O)2R;7, -S(O)2N(Rye}(R1s)), © D-

glucuronidato;

Ris es alquilo, aralquilo o arilo;
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Ri7 es alquilo, arilo, heterocarilo, cicloalquilo, alquenilo,

cicloalquenilo, o algquinilo;

Ris ¥ Ri9 son, independientemente, hidrégeno, alquilo, alquenilo,
alquinilo, cicloalquilo, monofluoro alquilo, perfluoro alquilo,
arilo, arilalquilo, cicloalquenilo, heteroarilo,
heteroarilalquilo, hidroxi- {(C>-Cg) alquilo, alcoxi alquilo,
alquil tio alquilo, carbonilo, acilo, alcoxi carbonilo, -C(Q)NHa,
alquil amino carbonilo, di alquil amino carbonilo, alquil amino

alquile, o di alquil amino alquilo.

O Rig ¥ Riy se toman juntos con el atomo de nitrégeno al que ellos

se unen para formar un anillo de carbono C4~-C¢ saturado, no

saturado o parcialmente saturado.

[0016] En algunos compuestos de la presente invencién

Ri, R2, Ri, y R4, son, independientemente, hidrégeno, alquilo Cj.g,

halégeno, o arilo ¢-142

R7, Ra, Re, Y Rio, Son, independientemente, hidrégeno, alquilo Cj-¢

o halégeno;

Rz, Ri2, Ru, ¥y Ris son, independientemente, hidrégeno, hidroxi,

alquilo C;-g, alcoxi C;—,

0 halégeno;

Uno de Rs y R¢ es hidrégeno y el otro es alquilo ¢i1-s;

A



WO 2006/028875 11 PCTfuszooéldngsM\,bo

Ri13 es hidrégeno, -(C=O)Ris, -S(O)2Ri7, -S(O)z2N(Rip){Ris), o D-

glucuronidato;
Rig es alquilo Ci.s, ar (C;-¢) alquilo Cg-34 © arilo Cg-14;

Ri7 es alquilo Cj-s, arilo Ce¢-14, heterocarilo, cicloalquilo Cj-g,

alquenilo Cz-15, cicloalquenilo C4-35, © alquinilo Cjz.3s;

Ris y Ris son, Iindependientemente, hidrégeno, alquilo Cj-g,
alquenilo Cz.;5, alquinilo Ci.is, ciclo alcoxi Ci.;5, monofluoro (C;-
s)alquilo, perfluoro (C;-) alquilo, arilo Cg-14, aril (Cj;-¢) alquilo
Cé-14, cicloalquenilo Cz.;5, heteroarilo, heteroaril (C;-¢)alquilo,
hidroxi-(Ca..g) alquilo, alcoxi (C;-¢) alquilo Ci-¢, alquil tio (Ci-¢)
alquilo C;.4, carbonilo, acilo, alcoxi carbonilo C;-s, -C(O)NHz,
alquil amino carbonilo Cj-g, di (Ci-¢) alquil amino carbonile, Cj—g

alquil amino (C;-¢) alquilo, o di (C;-¢)alquil amino (C;-g) alquilo;

0 Ry ¥ Ris se toman juntos con el 4tomo de nitrdégenc al que ellos
se unen para formar un anillo de carbono C;.C¢ saturado, no

saturado o parcialmente saturado.

[0017] Compuestos de la presente invencién también incluyen,
prodrogas, enantidmeros, diasterebémeros racematos, isémeros
geométricos, hidratos, solvatos, o sales farmacéuticamente

aceptables o esteres de la Formula 1.

[0018] Compuestos de ejemplo de la férmula 1 incluyen aquellos

en donde al menos uno de Ry, Rz, Ri3, R, R1, Ry, Ro, ¥y Rig, es
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halégeno. Por ejemplo, en una modalidad de ejemplo, Ry © Ry es
halégeno. En otra modalidad de ejemplo, R; y Rg son halégenos. En
otra modalidad ejemplo R; o Rg es cloro o flidor o R; ¥y Rs son
cloro o fldor. Modalidades de ejemplo de los compuestos de 1la
formula 1 incluyen aquellos en donde Ri, Rz, Ra, Ry; R7, Rg, Ry, ¥

Rio, son halégeno e hidrégeno.

[0019] Compuestos de ejemplo de la férmula 1 incluyen aquellos
en donde R;2, Ri« ¥ Ris son hidrégeno, halégeno, hidroxi, o alcoxi.
Por ejemplo en algunas modalidades, R;z, Rix y R;s son hidrégeno,

cloro, bromo, fldor, hidroxi, o metoxi.

[0020] Compuestos de ejemplo de la férmula 1 incluyen aquellos

en donde R;3 es hidrdgeno.

[0021] Modalidades de ejemplo de 1la férmula 1 incluyen
aquellos en donde al menos uno de R;, Rz, Ra, Rs, R, Rg, Rs, ¥ Rip,
es halégeno, Rj2, Ris y Ris son hidrégeno, cloro, bromo, flior,

hidroxi, o alcoxi (por ejemplo, metoxi) y R;3 es hidrégeno .

[0022] Modalidades adicionales de ejemplc de la férmula 1
incluyen aquellos en donde al menos uno de Ry, Ra, Ri, Ry, R, Rg,
Ry, Y Rip, es halégeno y los otros son hidrdédgeno. Modalidades
adicionales incluyen aquellas en donde al mencs uno de Rz, Ry ¥y
Ris es hidrégeno, cloro, bromo, flGor, hidroxi, o alcoxi (por
ejemplo, metoxi) y los otros son hidrdgeno. Para ambas de estas

modalidades R;3 es preferiblemente hidrégeno.
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[0023] Compuestos representativos de la presente invenciédn

incluyen compuestos de las férmulas 2 a 12:

Férmula 2 Férmula 3

Fémulad Férmula 5
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Ra
Férmula b Formule 7
N
An
1]
L
Formula 8

Férmula 8
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Faormula 10 Formula 11

Férmula 12

En donde:

Ri, R2;, Ri, Rer Rs, Rg¢ R7, Rp, Rs, Rio, Ri1, Ria, Risy Y Ris son como

se define aqui para la férmula 1.

[0024] La presente invencién también suministra, inter alia,
prodrogas, enantiémeros, diastereémeros, racematos, isOmerocs
geométricos, hidratos, solvatos, o sales farmacéuticamente

aceptables o esteres de los compuestos de las fdédrmulas 2 a 12
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[0025] Compuestos de las férmulas 2 a 12 incluyen aquellos en
donde al menos uno de Ri, Rz, Ri, Ry, Rz, Rp, Re, ¥y Ryp, es
halédgeno. Por ejemplo en una modalidad de ejemplo R3; © Ry es
halégeno. En otra modalidad de ejemplo, ambos R; o Ry son
halégenos. En otra modalidad de ejemplo, Ry o Ry es cloro. o flior
© R3 y Re son cloro o flGor. Compuestos de ejemplo de las
férmulas 2 a 12 incluyen aquellos En donde R;, Rz, Ry, R4, Ry, Ra,

Ry, Yy Riga son hidrédégeno o halébégeno.

{00261 Compuestos de ejemplo de las férmulas 2 a 12 incluyen
aquellos En donde R;z, Ri; Y Ris son hidrégeno, halédgeno, hidroxi,
o alcoxi. Por ejemplo en algunas mecdalidades, Rz, Ri4 Y Ris son

hidrégeno, cloro, bromo, flbor, hidroxi, o metoxi.

[0027] Modalidades de ejemplo de las férmulas 2 a 12 incluyen
aquellos En donde al menos uno de Ri, Rz, Ra, Ry, Ry, Ra, Re, ¥ Rig
son halégeno y Rj2, Riy y Rys son hidrégeno, cloro, bromo, flior,

hidroxi, o metoxi.

[0028] Derivados de 6-sustituldo-fenantridin-5(6H) -
ilcarbonilofenilo sustituido de ejemplo de la presente invencién
incluyen, pero no se limitan a, 4- {[(6R)-B-fluoro-6-
metilfenantridin-5(6H)-il]carbonil}fenol; 3-{[(6S)-8- fluoro-6-
metilfenantridin-5(6H)-il]lcarbonil}fenol; 4- ([{6S)-B8-fluoro-6-
metilfenantridin-5(6H)-il]carbonil} fenol; 3- {[{(6S) B8-fluoro-6-
metilfenantridin-5(6R)-11]carbonil}fenol; 3-fluoro-4-{ [ (6H)-8-
fluoro-6- metilfenantridin-5(6H)-il]carbonil}fenol; 3-fluoro-4-
{[(65)~-B~fluoro-6- metilfenantridin-5(6H)-il]carbonil}fenocl; 4-
fluoro-3-{ [ (6H) -8-fluoro-6- metilfenantridin-5{6H)-
il]jcarbonil}fenol; 4-fluoro-3-{[(6S)-8-fluoro-6—-

metilfenantridin-5(6H)-il]carbonil}fenol; 2-fluoro-4-{[(6H)-8-

0 15
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fluoro-6- metilfenantridin-5(6H)-il]lcarbonil}fencl; 2-fluoro-4-
{[{65)-B-flucro-6- metilfenantridin-5(6H)-il]lcarbonil}fencl; 2-
cloro-5-{ [ (6H)-8-fluoro-6- metilfenantridin-5(6H) -
il)jcarbonil}fenol; 2-cloro-5-{[(6S)-8-fluoro-6- metilfenantridin-
5(6H)-il]carbonil}fenol; 2-bromo-4-{ [ (6H) -8-fluoro-6-
metilfenantridin-5(6H)~il]carbonil}fenol; 2-bromo-4-{ [ (65)-8-
fluoro-6~ metilfenantridin-5(6H)-il]carbonilo}fenol; 4-bromo-3-
{[(6H) -8-fluoro~-6- metilfenantridin-5(6H)}-il] carbonil}fenol; 4-
bromo-3-{ [ (6S)-8-fluoro-6- metllfenantridin-5(6R) -
il]carbonil}fenocl; 4- {[(6H)-B-fluoro-6- metilfenantridin-5(6H)-
il)carbonil}-2-metoxi fenol; 4-{[(65)-8~fluoro-6~-
metilfenantridin-5{6H)-il]lcarbonil}-2-metoxi fenol; 4-{[(66)-6-
etll-8- fluorofenantridin-5(6H)-il)carbonil}fenol; 4-{[(6S)-6~
" etil-8-fluorofenantridin- 5(6H)-il)carbonil}fenol; 3-{[(6R) -6~
etil-8-fluorofenantridin-5(6H)- 1il]carbonil}fenol; 4-{{(6H)-6-
etil-8-fluorofenantridin-5(6H)-il]carbonil}benceno- 1,3-diol; 4-
[(6-etil-B8-fluorofenantridin-5(6H)-1l) carbonil]-3-fluoro fenol;
3-[(3- cloro-6-metilfenantridin-5(6H)~il)carbonil] fenol; 3-
{[(6H)-3-cloro-6- metllfenantridin-5(6H)-il]carbonil}fenol; 3-
{[(65)-3-cloro-6- metilfenantridin-5(6S-il]lcarbonil}fenol; 4-[(3-
cloro-6-metilfenantridin- 5(6H)-il)carbonil]fenol; 4-{[(6H-)-3-
cloro-6-metilfenantridin-5(6H)~- il]lcarbonil}fenol; 4- ({[(6S)-3~
cloro-6-metilfenantridin-5(6H)- il]lcarbonil}fenol; 4-[3-cloro-6-
nietlilfenantridin-5(6H)-il]carbonil]benceno-1,3-diol; 4-{[(6H)-
3- cloro-6-metilfenantridin-5(6H)~1il]carboenil }benceno-1, 3-diol;
4-{[(65)-3,cloro-6- metilfenantridin-5(6H)-il]carbonil}benceno-
1,3-diol; 3=-[(3-fluoro-6- metilfenantridin-5(6H) -
il)carbonil] fenol; 3- {[(6H)-3-fluoro-6- metilfenantridin-5(6H)-

il]carbonilf fenol; 3- {[(6,S)-3-fluoro-6- metilfenantridin-
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5(6310-il)carbonil}fenol; 4-[(3-fluoro-6-metilfenantridin- 5(6H)-
il)carbonil] fenol; 4-{[(6R)-3-fluoro-6-metilfenantridin-5(6H) -
il]carbonil}fenol; 4-{[(6(S)-3-fluoro-6-metilfenantridin-5{(6H) -
il]carbonil}fenol; 4-[(3-fluoro-6-metilfenantridin-5(6H)-
il}carbonil]benceno-1, 3-diol; 4-([(6R)-3- fluoro-6-
metilfenantridin-5(6H)-il] carbonil}benceno-1 ,3-diol; 4- {[(6S)-
3-fluoro-6- metilfenantridin-5(6H)-il]carbonil}benceno- 1, 3-diol;
4-[(3,8-di fluoro-6- metilfenantridin-5(6H)-il)carbonil)fenol; 4-
[((6R)-3.8-Di fluoro—-6- metilfenantridin-5(6H)-il)carbonil}fencl;
4-{[(6H)-3,8-Di fluoro-6- metilfenantridin-5(6H) -
il)carbonil}fenol y sales farmacéuticamente aceptables y formas

de éster de estas.

[0029] Como se utiliza aqui solo o como parte de un grupo, el
término “alquilo” incluye grupos de hidrocarburo alifitico de
cadena recta y ramificada que tienen el numero especifico de
datomos de carbono, por ejemplo metilo (ME), etilo (ET)cloruro de
calcio, propilo (PR), isopropilo (I-PR), isobutilo (I-BU),
secbutilo (s-Bu), tercbutilo (t-Bu), isopentilo, 1sohexilo y
similares. E1 término “alquilo” incluye adicionalmente grupos de
hidrocarburo no sustituidos y mono-, di- y tri sustituidos, los
sustituyentes adecuados seleccionados de alcoxi, hidroxi, acilo,
alquilo de 1 a 6 Atomos de carbono, alcoxi de 1 a 6 &tomos de
carbone, alquenilo de 2 a 6 atomos de carbono, alquinilo de 2 a 6
dtomos de carbono, amino, amino sustituido por uno o dos grupos
alquilo de 1 a 6 &tomos de carbono, amino acilo, acilamino,
azido, ciano, halo, nitro, tiocalcoxi de uno a seis &tomos de

carbono, tiocalcoxi de 1 a 6 Atomos de carbono, mono- o di-
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sustituidos con alquilo a alcoxi inferior, trihalometilo, arilo,
y heterocarilo, se prefiere particularmente con sustituciédn de
halégeno. Grupos alquilo preferidos de uno a doce atomos de
carbono, mis preferiblemente de uno a seis Atomos de carbono a
menos que se defina otra cosa. Alquilo inferior de uno a seis

dtomos de carbono.

[0030] El nimero de carbonoc comc se utiliza en las
definiciones aqul se refiere a la estructura de carbono y a la
ramificacién del carbono, pero no incluye Atomos de carbono de

los sustituyentes, tal como sustituyentes alcoxi y similares.

[0031] El término “alquenilo” como se utiliza aqui sélo o como
parte de un grupo se refiere a un grupo de hidrocarburo alifatico
insaturado o parcialmente insaturado que tiene el nGmero
especifico de &tomos de carbono, por ejemplo etenilo, 1-
propenilo, 2, butenilo, etc. El1 término “alquenilo” incluye
adicionalmente grupos de hidrocarburo no sustituido y mono, di- y
tri sustituido, sustituyentes adecuados se seleccionan de alcoxi,
hidroxi, acilo, alquilo de uno a seis Atomos de carbono, alcoxi
de uno a seis Atomos de carbono, alquenilo de dos a sels Atomos
de carbono, alquinilo de dos a seis Atomos de carbono, amino,
amino sustituido por uno o dos grupos alquilo de uno a seis
atomos de carbono, aminoacilo, acilamino, .azido, ciano, halo,
nitro, tioalcoxi de uno a seis Atomos de carbono, mono o di
sustituido con alquilo o alcoxi inferior, trihalometilo, arilo y
heterocarilo se prefiere particularmente con sustitucién de
halégeno. Grupos alquenilo preferidos tienen de uno a doce Atomos

de carbono.



WO 2006/028875 20 PCT/US2005/03 ﬂ)s;ﬁ( \fg\

[0032] El término “alquinilo”, como se utiliza aqui sélo o
como parte de un grupo se refiere a una cadena de hidrocarburo
alifatico sustituido o no sustituido e incluye, pero no se limita
a, cadenas rectas y ramificadas y que contiene al menos un triple
enlace. Preferiblemente, la porcién alquinilo tiene dos a diez
atomos de carbono. En ciertas modalidades, el alquinilo puede
contener mads de un enlace triple y, en tales casos, el grupo
alquinilo debe contener al menos tres &tomos de carbono.
Especificamente incluido dentro de la definicién de ™“alquinilo”
estdn aquellas cadenas de hidrocarburc alifatico que se
sustituyen opclonalmente. Sustituyentes adecuados se seleccionan
de acilooxi, hidroxi, acilo, alquilo de 1 a 6 A4tomos de carbono,
alcoxi de 1 a 6 4&tomos de carbono, alquenilc de 2 a 6 Atomos de
carbono, alquinilo de 2 a 6 atomos de carbono, amino, amino
sustituido por uno © dos grupos alquilo de 1 a 6 &tomos de
carbono, amincacilo, aciloamino, azido, ciano, halo, nitro,
tioalcoxi de uno a seis Atomos de carbono, ticalcoxi de uno a
seis Atomos de carbono, mono- o di sustituido con alquilo o

alcoxi, trihalometilo, etilo, y heteroarilo.

[0033] El término “perfluorocalquilo”, como se utiliza aqui,
ciando se usa solo o como parte de otro grupo, se refiere a un
grupo alquilo sustituido con dos ¢ mas atomos fléGor e incluye,
perc no se limita a, cadenas rectas o ramificadas, tal como -CF3

CHaCFy, -CF2CF3 y -CH(CF3)2.
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[0034) El términc “carbonilo” como se utiliza aqui sélo o como

parte de un grypo se refiere al grupo -C (=0).

[0035] El término “acilo”, empleado séloc o en combinacién con
otros términos, se define aqui como, a menos que se establezca
otra cosa, un arilalquilo, heterocarilalquilo, cadena recta (C;-
Cio), © porcién de hidrocarburo monovalente de cadena ramificada
(Ca—Cn1), o, cadena recta (C2-Cio); en donde el atomo de carbono,
ligado covalentemente a la estructura quimica definida, se oxida
para el estado de oxidacién carbonilo. Tales porciones de
hidrocarburos pueden ser mono o poliinsaturados, y pueden existir
en las configuraciones E o 2. Los compuestos de esta invencién
significa que incluyen todas las configuraciones E y Z posibles.
Ejemplos de porciones acilo incluyen, pero no se limitan a,
grupos quimicos tales como acetilo, propienilo, butirile, 3,3-
dimetilbutirilo, trifluorcacetilo, pivaloilo, hexanoilo,
hexenoilo, decanoilo, benzilo, nicotinilo, isonicotinilo, vy

homélogos, isémeros, y similares.

[0036] El término “alquilamino” como se utiliza aqui sélo o

como parte de un grupo se refiere al grupo -NH- alquilo.

[0037] El término “alquilamino carbonilo” como se utiliza aqui
sélo o como parte de un grupo se refiere a un grupo alquilamino

unido a través de un grupo carbonilo.
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[0038] El término “dialquilaminc” aqui sélc o como parte de un
grupo se refiere al grupo -N(alquilo)z, en donde el grupo alquilo

es el mismo o diferente.

[0039] El término “dialquilamino carbonilo” como se utiliza
aqui 86lo o como parte de un grupo se refiere a un grupc

dialquilamino unido a través de un grupo carbonilo.

[0040] El término “alquilamino carbonilo” como se utiliza aqui
sélo o como parte de un grupo se refiere a un grupo alquilamino

unido a través de un grupo carbonilo.

[0041] El término “alcoxi” como se utiliza aqui sélc o como
parte de un grupo se refiere a un grupo se refiere al grupo R,-O-

En donde R, es un grupo alquilo como se definié anteriormente.

[0042] El término “alcoxi carbonilo” como se utiliza aqui sélo
o como parte de un grupo se refiere a un grupo alcoxi unido a

través de un grupo carbonilo.

[0043] El término “cicloalquilo” incluye cadenas alquilo
ciclizadas que tienen el nGmero especificado de A4tomos de
carbono, por ejemplo, ciclec propilo, ciclo butilo, ciclo pentilo,

y ciclo hexilo.
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[0044] El término “cicloalquenilo” incluye cadenas alquilo
ciclizadas que contienen un grupo algquenilo que tiene el ndmero
especifico de 4tomos de carbono, por ejemplo, ciclo pentenilo,
ciclo hexenilo, y similares. Incluido especificamente dentro de
la definicién de cicloalquilo y cicloalquenilo estédn aquellos
grupos cicloalquilo que se sustituyen opcionalmente.
Sustituyentes adecuados se seleccionan de aciloxi. Hidroxi,
acilo, alquilo de unc a seis atomos de carbono, alcoxi de uno a
seis 4tomos de carbono, alquenilo de dos a seis é&tomos de
carbono, alquinilo de dos. a seis a&tomos de carbono, amino, amino
sustituido por uno o dos grupos alquilo de unc a seis &tomos de
carbono, amincacilo, acilamino, azido, ciano, halo, nitro,
tioalcoxi de uno a seis &atomos de carbono, tiocalcoxi de uno a
seis A4Atomos de carbono mono- o di- sustituido con alguilo
inferior o alcoxi, trihalometilo, arilo y heterocarilo. Grupos
cicloalquilo y cicloalquenilo preferidos contienen de tres a

quince atomos de carbono.

[0045] El término “haldgeno” incluye f£flior, cloro, yodo, Yy
bromo.

[0046] El término “arilo” se refiere a una porcién
carbociclica aromidtica de hasta 20 atomos de carbono, que puede
ser de anillo Gnico (mono ciclico) o miltiples anillos (bi
ciclico hasta tres anillos) fusionados juntos o ligados
covalentemente. Cualquier posicién de anillo adecuado de 1la
porcién arilo se puede ligar covalentemente a la estructura

quimica definida. Ejemplos de porciones arile incluyen, pero no

0 a8
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se limitan a, grupos quimicos tales como fenilo, l-naftilo, 2-
naftiilo, dihidronaftilo, tetrahidronaftilo, difenilo, antrilo,
fenantrilo, fluorenilo, indanilo, bifenilenilo, acenaftenilo,
acenaftilenilo, y similares. Incluido especificamente con el
término “arilo” estdn aquellos grupos arilo que se sustituyen
opcionalmente. Sustituyentes adecuados se seleccionan de aciloxi,
hidroxi, acilo, alquile de uno a seis Atomos de carbono, alcoxi
de uno seis Atomos de carbono, alquenilo de dos a seis atomos de
carbono, alquinlilo de dos. a seis &tomos de carbono, amino, amino
sustituido por uno o dos grupos alquilo de uno a seis atomos de
carbono, aminoacileo, ac¢ilamino, azido, <ciano, halo, nitro,
tioalcoxi de uno a seis &tomos de carbono, tiocalcoxi de uno a
seis Atomos de carbono mono- o di- sustituido con alquilo
inferior o alcoxi, trihalometilo, arilo y heterocarilo. Grupos

arilo preferidos contienen de seis a catorce 4tomos de carbono.

[0047] El término “arilalquilo” como se utiliza aqui cuando se
utiliza sélo o como parte de otro grupo se refiere al grupo =-R,-
Rp, en donde R, es un grupc alquilo como se definidé anteriormente,
sustituido por Rp, un grupo arilo como se definié anteriormente.
En una modalidad preferida, la cadena alquilo es una porcién de
hidrocarburo saturado de cadena recta (C1-Cs) , © cadena
ramificada (C,-C,, Ejemplos de porciones arilalquilo incluyen,
pero no se limitan a, grupos quimicos tales como bencilo, 1-
feniletilo, 2-feniletilo, difenilmetil, 3-fenilpropilo, 2-
fenilpropilo, fluorenilmetil, y homélogos, isémeros, y similares.
Estos se pueden sustituir opcionalmente como se discutid para los

grupos arilo y alquilo definidos anteriormente.
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[0048] El término “anillo heterociclico o sistema de anillo”,
empleado sélo o en combinacién con otros términos, se define aqui
come un anillo saturado o parcialmente insaturado o sistema de
anillo, que puede ser anillo dnico (mono ciclico) o mialtiples
anillos (bi ciclico, hasta tres anillos) fusionados juntos o
ligados covalentemente. Los anillos pueden contener de uno a
cuatro heterodtomos seleccionados de nitrégeno (N), oxigeno (O) o
azufre (S), en donde los Atomos de nitrdgeno o azufre se oxidan
opcionalmente, o los 4&tomos de nitrdégeno se cuaternarizan
opcionalmente. Cualquier posicién de anillo adecuado de 1la
posicién hetercarile se puede ligar covalentemente a 1la
estructura quimica definida. Ejemplos de anillos heterociclicos
insaturados o sistemas de anillo incluyen, pero no se limitan a
heterociclos tales como, pero no se limitan a, grupos quimicos
tales como furano, tiofeno, pirrol, N-metilpirreol, pirazol, N-
metilpirazol, imidazol, N-metilimidazol, oxazol, isoxazol,
tiazol, isotiazol, 1lH-tetrazol, l-metiltetrazol, 1,3,4-oxadiazol,
1H-1,2,4-triazol, l-metil- 1,2,4-triazol 1,3,4- triazol, l-metil-
1,3,4-triazol, piridino, pirimidino, pirazino, piridazina,
benzoxazol, benzisoxazol, benzotiazol, benzofuran, benzotiofeno,
tiantreno, dibenzo{b, d] furano, dibenzo[b,d]tiofeno,
benzimidazol, N-metilbenzimidazol, indol, indazol, quinolina,
isoquinolina, quinazolina, quinoxalina, purina, pteridina, 9H-
carbazol, B-carbolina, y similares. Ejemplos de anillos
heterociclicos parcialmente insaturadoes o sistemas de anillo
incluyen, pero no se limitan a grupos quimicos tales como
azetidinilo, 1,4-dioxanilo, hexahidroazepinilo, piperazinilo,

piperidinilo, pirrolidinilo, morfolinilo, tiomorfolinilo,
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dihidrobenzimidazolilo, dihidrobenzofuranilo,
dihidrobenzotienilo, dihidrobenzoxazolilo, dihidrofuranilo,
dihidroimidazolilo, dihidroindolilo, dihidroisocoxazolilo,
dihidroisotiazolilo, dihidrooxadiazolilo, dihidrooxazolilo,
dihidropirazinilo, dihidropirazolilo, dihidropiridinilo,
dihidropirimidinilo, dihidropirrolilo, dihidroquinolinilo,
dihidrotetrazoilo, dihidrotiadiazolilo, dihidrotiazolilo,

dihidrotienilo, dihidrotriazolilo, dihidroazetidinilo, dihidro-
1,4-dioxanil, tetrahidrofuranilo, tetrahidrotienilo,
tetrahidroquinolinilo, tetrahidroisoquinolinilo, y similares.
Incluido especificamente dentro del término “hetero ciclo” estan
aquellos grupos heterociclicos que se sustituyen opcionalmente.
Sustituyentes adecuados se seleccionan de aciloxi, hidroxi,
acilo, alquilo de 1 a 6 &tomos de carbono, alcoxi de 1 a 6 atomos
de carbono, alquenilo de 2 a 6 &tomos de carbono, alquinilo de 2
a 6 Atomos de carbono, amino, amino sustituido por uno o mas
grupos alquilo de uno a 6 atomos de carbono, aminoacilo,
aciloamino, azido, ciano, halo, nitro, ticalcoxi de 1 a 6 a&tomos
de carbono, tiocalcoxi de 1 a 6 atomos de carbono mono- o di-

substituido con alquilo inferior o alcoxi, y trihalometilo.

[0045] Como se utiliza aqui, el término “heteroarilo”, cuando
se utiliza sélo o como parte de otro grupo, se define como un
sistema de anillo heterociclico aromAtico sustituido o no
sustituido (mono ciclico © bi ciclico). Los grupos heteroarilo
pueden tener, por ejemplo, de aproximadamente 3 aproximadamente
50 atomos de carbono (a menos que se especifique otra cosa

explicitamente) con aproximadamente 4 a aproximadamente 10 se
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prefiere. En algunas modalidades, 1los grupos heterocarilo son
sistemas de anillo heterociclico aromaticos que tiene
aproximadamente 4 a aproximadamente 14 Aatomos de anillo vy
contienen A&Atomos de <carbono y 1, 2,3 o 4 heteroatomos
seleccionados de hidrégeno, nitrégeno o azufre. Grupos
heteroarilo representativos son furano, tiofeno, indol, asaindol,
oxazol, triazol, isoxazol, isotiazol, imidazol, N-metil imidazol,
piridino, pirimidino, pirazina, pirrol, N-*metil pirrol, pirazol,
N-metil pirazol, 1,3,4-oxadiazol, 1,2,4-triazol, l-metil- 1,2,4-
triazol, 1lH-tetrazol, l-metiltetrazol, benzoxazol, benzotiazol,
benzofuran, benzisoxazol, benzimidazol, N-metilbenziniidazol,
azabenzimidazol, indazol, quinazolina, quinolina, y isoquinolina.
Grupos heteroarilo aromdticos biciclicos incluyen fenilo,
piridino, pirimidino o anillos piridizina que se fusionan a un
anillo heterociclico (insaturado) aromidtico de seis miembros que
tiene un atomo de nitrégeno; (b) fusionado a un anillo
heterociclico (insaturado) aromidtico de cinco o seis miembros que
tienen dos atomos de nitrégeno (c) fusionado a un anillo
heterociclicp (insaturado) aromdtico de cinco miembros que tiene
un éFomo de nitrégeno junto con un dtomo de azufre u oxigeno, o
(d) fusionado a un anillo heterociclico (insaturado) aromitico de
cinco miembros que tiene un heterodtomo seleccionado o, N o S.
Especificamente incluido dentro de la definicién “heteroarilo”
estdn aquellos anillos heterociclico aromaticos que son
sustituidos, por ejemplo con uno a cinco miembros seleccionados
del grupo que consiste de aciloxi, hidroxi, acilo, alquilo de 1 a
6 atomos de carbono, alcoxi de 1 a 6 aAtomos de carbono, alquenilo
de 2 a 6 4&tomos de carbono, algquinilo de 2 a 6 atomos de carbono,

amino, amino sustituido por unc o dos grupos alquilo de 1 a 6
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dtomos de carbono, aminoacilo, aciloamino, azido, c¢iano, halo,
nitro, tioalcoxi de 1 a 6 Atomos de carbono, tiocalcoxi de 1 a 6
dtomos de carbono mono- o di-sustituidos con alquilo inferior o
alcoxi, y trihalometilo. Cuando existe mas de un sustituyente los

sustituyentes pueden ser los mismos o diferentes.

[0050] Los compuestos de la presente invencién se pueden
convertir a sales en particular sales farmacéuticamente
aceptables que utilizan los procedimientos de 1la técnica
reconocidos. Los compuestos de las férmulas 1 a 12 que tienen un
centro basico pueden formar sales de adicidén &cida. Estos se
forman, por ejemplo, con &cidos inorgénicos fuertes, tal como
dcidos minerales por ejemplo &cido sulfirico, &cido fosférico, o
un &cido hidrohdlico, con &cidos carboxilicos organicos fuertes,
tal como &cidos alcanocarboxilicos de uno a cuatro &Atomos de
carbono que se sustituyen o no se sustituyen, por ejemplo, por
halégeno, por ejemplo acido acético tal como dcidos
dicarboxilicos saturados o insaturados, por ejemplo oxalico,
maldénico, succinico, maleico, fumirico, ftédlico, o Aacido
tereftalico, tal como A&cldos hidroxicarboxilicos, por ejemplo
ascédrbico, glicélico, lactico, malico, tartédrico o acido citrico,
tal como amino Acidos, por ejemplo aspartico o a&cido glutémico, o
tal como acido benzoico, o con acidos sulfénicos orgdnicos tales
como alcaleno- (de 1 a 4 atomos de carbono) o A&cidos
arilosulfénicos, por ejemplo metano- o acido p- toluenosulfénico.
Sales de adicidén &cida correspondientes también se pueden formar
teniendo, si se desea, un centro basico presente adicional. Los
compuestos de loas férmulas 1 a 12 que tienen al menos un grupo
dcidos pueden formar sales con bases. Las sales adecuadas con

bases son, por ejemplo, sales de metal, tal como sales de metales
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alcalinotérreos, por ejemplc sales sodio, potasio, o magnesio, o
sales con amonia © una amina organica. Tal como morfolino,
tiomorfolino, piperidino, pirrolidina, o alquil amina mono-, di-
o tri alquil aminina inferior, por ejemplo etil-terc-butilo,
dietil-, diisopropil-, trietil-, tributil- o dimetilpropilamin, o©
un mono-, di-, o tri hidroxi alquiloamina inferior, por ejemplo
mono-, di- o trietanolamina. También se pueden formar
adicionalmente sales internas. Las sales que no son adecuadas
para uso farmacéutico pero que se pueden emplear, por ejemplo,
para el aislamiento de purificacién de los compuestos de las
formulas 1 a 12 o sus sales farmacéuticamente aceptables, también

estan incluidos.

[0051] Los esteres farmacéuticamente aceptables se refieren a
los esteres que son farmacéuticamente aceptables y tienen las
propiedades farmacoléglcas deseadas. Los esteres
farmacéuticamente aceptables incluyen esteres formados de
carboxi, sulfoniloxi, y fosfonoxi presentes en los compuestos,
por ejemplo, alquil ésteres C,.¢° Cuando existen dos grupos Acidos
presentes, un éster farmacéuticamente aceptable puede ser un mono
acido mono éster o un di-éster; o similarmente cuando son mas de
dos los grupos &aclidos presentes, algunos o todos lo grupos se

pueden esterificar.

[0052] Como se utilizan de acuerdo con esta dimensién, el
término “suministrar”, con respecto a suministrar un compuesto de
sustancia cubierto por esta dimensién, significan administrar

directamente tal compuesto o sustancia, o administrar una

\
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prodroga, derivado, con algo que formara la cantidad efectiva de

compuesto o sustancia dentro del cuerpo.

[0053] Ciertos de los compuestos de las férmulas 1 a 12
contienen Atomos de carbono estereogénico u otros elementos
quirales y san asi origen, a estereoisémeros, que incluyen
enantiémeros y diasteredmeros. Todos los estereoisémeros de los
compuestos de la presente invencidén estdn contemplados, en mezcla
o en forma pura o sustancialmente pura. La definicién de los
compuestos de acuerdo con la invencién abarca todos los posibles
estereoisdémeros y sus mezclas. A través de esta solicitud, el
nombre del producto, donde la configuracidén absoluta del centro
asimétrico no se 1indica estd destinado a abarcar 1los
estereoisémeros individuales asi como las mezclas de 1los

estereoisémeros.

[0054] Donde se prefiere un enantiémero (una combinacién
particular de enantidmeros), estd puede como en algunas
modalidades, ser suministrada sustancialmente 1libre de los
enantiémeros correspondientes. Asi, enantiémeros sustancialmente
libre del enantidémero correspondiente se refiere a un compuesto
que se aisla o se separa por via de técnicas de separacidén o se
prepara libre del correspondiente enantiémero. "“sustancialmente
libre”, como se utiliza aqui, significa que los compuestos se
hacen de una proporcién significativamente mayor de un
enantiémero. En algunas modalidades preferidas, el compuesto se
hace de al menos aproximadamente 90% en peso de un enantibmero
preferido. En otras modalidades de la invencién, el compuesto se

hace de al menos aproximadamente 99 % en peso de un enantidmero

-
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preferido. Los enantidmeros preferidos se pueden aislar de
mezclas racémicas mediante cualquier método conocido por aquellos
expertos en el arte, gque incluyen cromatografia liquida de alto
desempefio (HPLC) vy la formaciébn y cristalizacién de sales
quirales, o los enantidSmeros preferidos se pueden preparar
mediante los métodos descritos aqui. Las formulas racémicas se
resolver mediante métodos fisicos, tales como, por ejemplo,
cristalizacién y fraccional, separacién o cristalizacién de
derivados de diastereoméricos o separacién mediante cromatografia
de columna quiral. Los isémeros épticos individuales se pueden
obtener de los racematos mediante métodos convencionales, tales
como, por ejemplo, formacién de sal con el A&cido O6ptimamente
activo seguido por 1la cristalizacidén. Los métodos para la
preparacién de las modalidades preferidas se describen, por
ejemplo, en jacques, et al., tetrahedron 33:2725 (1977); Eliel,
E.L. estereochemistry of Carbon Compuounds (MacGraw-Hill, NY,
1962); y Wilen, S.H. Tables of Resolving Agents and Optical
REsolutions p. 268 (E.L. Eliel, Ed., Univ. Of Notre Dame Press,
Notre Dame, IN 1972) y para todos los propdésitos. De acuerdo con
esto, la presente dimensién abarca las formas racémicas de los
compuestos reivindicados y los isémeros épticos aislados que

tiene la actividad especificada aparte.

[0055] Se debe entender que la presente dimensidén incluye las
formas de prodroga de los compuestos y formulas 1 a 12. Varias
formas de prodroga son bien conocidas en la técnica. Por ejemplo
de tales derivados de prodroga, ver: (a) Desing of Prodrugs,
edited by H. Bundgaard (Elsevier, 19585); y Methods in Enzymology,

Vol. 42 pp. 309-396, edited by K. Widder et al., (Academia Press,
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1985):; (b) A texbook of Drug Design and Development, edited by
Krosgaard - Larsen and H. Bungaard, Chapter 5, “Design and
Application of Produgs,” by H. Bundgaard, pp. 113-191 {(1991); (c)
H. Bundgaard, Advanced Drug Deliver Reviews, 8, pp. 1-3B (1992);
(d) H. Bundgaard et al., Journal of' Pharmaceutical Sciences,
77,285 {(1988); y (e) N. Kayeka et al., Chem. Phar. Bull., 32, 692
(1984), cada una de las cosas se incorpora aqui como referencia
en su totalidad para todos los propésitos. Por ejemplo, un
esquema representativo para sintetizar una prodroga de ejemplo de

la presente invencién es como sigue:

[0056] Los solvatos {por ejemplo, hidratos} también estéan
dentro del alcance de la presente invencidn. Los métodos de
solvatacién son generalmente conocidos en la técnica. De acuerdo
con esto, los compuestos de la presente invencidén pueden estar en
forma libre o de hidrato y se pueden obtener mediante los métodos

ejemplificados con los siguientes esquemas de adelante.

[0057] Los compuestos de la presente 1invencién se pueden
preparar por aquellos expertos en la técnica de la sintesis

organica empleando métodos convencionales que utilizan reactivos

1
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y materiales de partida fAcilmente disponibles. Los compuestos de
la presente invencién se pueden preparar de materiales de partida
comercialmente disponibles, los compuestos conocidos en la
literatura, o los intermedios fAcilmente preparados, al emplear
métodos sintéticos estandar y procedimientos conocidos por
aquellos expertos en la técnica. Los métodos sintéticos esténdar
y los procedimientos para la preparacién de las moléculas
orgdnicas y las transformaciones del grupo funciocnal y las
manipulaciones se pueden obtener facilmente de 1la literatura
cientifica relevante o de los libros estidndar en el campo. Aungque
no estdn limitados a ninguna o varios fuentes, los textos clasico
tales como Smith, M.B.; March, J. March’s Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure, 5™ ed.; John
Wiley & Sons: New York, 2001; and Greene, T.W.; Wuts, P. G.M.
Protective Groups in Organic Sintesis, 3™ ed.; John Wiley &
Sons: New York, 1999 son textos de referencia Gtiles vy
reconocidos de sintesis organica conocidos por aquellos expertos
en la técnica. Los siguientes esquemas sintéticos son disefiados
para ilustrar, pero no limitar, los procedimientos generales para
la preparacién de compuestos representativos de la presente
invencién. El practicante experto sabrda como hacer uso de

variantes de estas etapas de proceso.

[0058]) En el esquema I los compuestos se pueden preparar
convenientemente de una fenantridina apropiadamente sustituida.
Una preparacién general de la fenantridina se describe por M.
Lysen, J.L Kristensen, M. Begtrup; Organic Letters, 2002. 4, 257.
Otros varios métodos de ©preparacién de la fenantridinas

sustituidas son conocidos en la literatura (verP.K. PATRA, J.R.



0 140

WO 2006/028875 34 PCT/US2005/031053

Zurres, H. Ila, H. Junjappa, Tetrahedron, 1998, 54, 10167). En el
esquema I, etapa a, una fenantridina adecuadamente sustituida
(1), o comercialmente disponible, conocida de 1la literatura
preparada de acuerdo a los métodos conocidos y establecidos para
dichas fenantridinas, incluyen los esquemas descritos adelante;
en donde, R; a R;s estdn aqui antes definidos, reaccionan con un
reactivo Ry -Li, o comercialmente disponible, conocido de la
literatura, o preparado de acuerdo a métodos conocidos vy
establecidos en 1la formacién de reactivos de 1litio, en un
solvente adecuado, tal como dietil é&ter, tetrahidrofurano, 1-4
dioxano, © similares, a temperaturas ente -78°C y temperatura
grado ambiente. La sal de amida de litio {2A) reacciona in situ
con un cloruro de benzilo adecuadamente sustituido (3) o
comercialmente disponible, conocido la literatura, o preparado de
acuerdo a los métodos conocidos y establecidos para la
preparacién de dichos cloruros de benzilo. Alternativamente, la
fenantridinas adecuadamente sustituidas se reducen in ;itu a la
dihidrofenantridina intermedia (2B) en la presencia de un cloruro
de benzilo adecuado (3), como se describié previamente, en un
solvente no reactivo, tal como dietil é&ter, tetrahidrofurano y
similar, a temperaturas entre -78°C y temperatura ambiente para
suministrar el fenal protegido (4). Un metil éter (4);.en donde,
Ria es un grupo metilo, puede ser desmetilado en la etapa de
fenol correspondiente (5) hacer reaccionar (4) con tribromuro de
boro en la presencia de un exceso de olefina o clicloolefina, tal
como ciclohexeno, que actia como un absorbedor y bromuro de
hidrégeno, en un solvente adecuadamente halogenado como
cloroformo, 1l,2- dicloroetano, diclorometano, y similares

alternativamente, el metil éter (4) puede ser desmetilado a fenol

\()'b.
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(5) al reaccionar (4) con tricloruro de Boro, en la presencia de
yoduros de amonio cuaternario, tal como yoduro de
tetrabutilamonio, en un solvente adecuadamente halogenado tal
como cloroformo, 1,2 - dicloroetano, o diclorometano y similares,
a temperaturas entre -78°C y temperatura ambiente durante dos a

veinte cuatro horas.

[0059] Si R;3 es un grupo progenitor benzilo o difenimetilo,
la remocién mediante técnicas de hidrogenélisis adecuadamente
compatibles conocidas en la literatura para efectuar tales
transformaciones, tales como hidrogeno y catélisis de paladio al

5% lograran el fenol deseado (5).

[0060] Si el -ORj;3 es una porcién carbonato, del tratamiento
de (4) con una solucién de hidréxido de sodio en metanol
estéticamente de 40°C a 75°C, durante una longitud de tiempo
tipicamente aproximadamente 12 horas, removeran el producto

protector para lograr el fenol deseado (5)

ESQUEMA T
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a.RsLi, solvente de éter, -78°C a TA; b. (3) a -78°C a TA (3),
DIPEA, THF; o cuando Rs=H {(CH;)z-BHy, (S) -2 -metil -CBS-

oxazaborolidino, THF d. Cuando R;3 es metilo: BBrj3, ciclohexeno,
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clorurec de metileno, 2-24h, ({(cuando Rs=H, resoluciédn de HPLC

quiral preparativos)

[0061] En el esquema II, etapa A, un 4acido o éster o
arilborénico adecuadamente sustituideo (6), comercialmente
disponible, conocido en la literatura, o preparado de acuerdo a
los métodos conocidos y establecidos por la preparacién de dichos
dcidos arilborénicos o esteres, que incluyen procedimientos
ejemplificados en la seccién experimental de esta solicitud; en
donde, L es un Atomo de fluoro cloro, R; a Rj;s5 son aqui antes
definidos y Ra ¥ R?1 pueden ser hidr6geno, alquilo inferior o
alquilo puenteado, en la presencia de un catalizador acoplante,
reacciona con una alquil arilcetona adecuadamente sustituida (7),
comercialmente disponible conocida en la literatura, o preparada
de acuerdo a métodos conocidos y establecidos para la prelacién
de dichas alquilricetonas, incluyendo los procedimientos
identificados de la seccién experimental de esta solicitud; en
donde, W y Rs ARjp estidn aqui antes definidos. La bifenilcetona
(8), reacciona en la etapa bb con una fuente de amonio, tal como
cloruro de amonio o acetato de amonio, y similares,
comercialmente disponibles o conocidos en la literatura, en un
solvente adecuado, tal comc metanol, toluene, tetrahidrofurano,
1,2-dicloroetano, y similares, opcionalmente en la presencia de
un catalizador A4cido como é&cido p-tolurosulfénico o p-
toluenosulfonato de piridinio, sequido en una segunda etapa cc
por la reduccién de la imina intermedia con una fuente de hidruro
aceptable, tal como cianoborohidruro de sodio, borohidruro de
sodio, aluminio, hidruro de 1litio, o hidruro de diisobutil

aluminio, o similar. La imina intermedia se puede aislar o no
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aislar. La base conjugada de un nucleofilico Rs adecuado, tal
como metilitio Pert-butilitio, y similares, se pueden sustituir
por la fuente de hidruro para lograr la bifenilamina terciaria
como el producto de la etapa cc. lLa bifenilamina (9) se puede
separar en sus respetivos enantiémeros (9S) y -(9R) al someter (9)
a una separacién quiral analitica, una resolucibén enzimética o
quimica, o una sintesis en angioespecifica de novo de (9S) o (9R)
de acuerdo as los métodos conocidos y establecidos en la
literatura para la sintesis en anti especifica de las aminas
bencilicas. La resolucién quimica de (9), es llevada acabo al
emplear un &cido quiral adecuado, comercialmente disponible
conocido en la literatura, de acuerdo a los métodos conocidos vy
establecidos para la resolucién de aminas bencilicas. La bifenil
amina (9), como el racemato o el enantioméricamente pura, o
reaccién a nuevo de la etapa dd con clorurc acido o anhidrido, en
un solvente adecuado tal como acetonitrilo, 1,2- dicloroetano o
diclorometanc, y similares, opcionalmente en la presencia de un
absorbedor de 4acido tal como trietilamina, diisopropiletilamina,
piridina, o bicarbonato de potasio y similares, y opcionalmente
adicional en la presencia de un promotor o catalizador acilacidén
conocido, tal como 4-({N-N-dimetilamida) piridina a -20°C
temperatura ambiente durante varias horas. En la etapa ee, el
tratamiento de la carboxamida (10) con hexametildisilamida de
liquido a potasio, LDA, y similares, comercialmente disponibles,
o conocidos en la literatura en un solvente adecuado tal como
tetrahidrofurano a 70°C durante 24-48 horas lograron la
fenantridina (4). El fenal protegido puede ser sub protegido en

la etapa ff a fenol (5) como se describid previamente.



3 j o

WO 2006/028875 39 PCT/US2005/031053 \ :; l

aa. Pd (OAc)z, K2C0O;, bromuro de tetrabutilammonio, THF, 60°C, 2 -
12 h; bb. NH,OAc, MeOH, 60°C; c.c.. cuando Rs; es hidrégeno,

NaCNBHiy, MeCH, 60°C, 12h; dd.

El ArCOCl en don Rj3 es metilo, trietilamida, CHyCla, 2-12h; ee,
KHMDS, THF, 70°C, 16h; ff. Cuando R;; es metil: BBr,, cilclohexeno,

diclorometano, 2-24h.
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[0062] En las modalidades preferidas, la presente dimensién se
relaciona con métodos para tratar un sujeto que comprende 1la
etapa de suministrar una cantidad terapéuticamente efectiva de un
ligando que modula el factor de transcripcidén NF -kB mediante la

interaccién con un receptor de estrégeno ER-x, un receptor de

estrégeno ER-J, o0 ambos receptores de estrédgeno ER-« y ER-B,
preferiblemente con una ausencia sustancial de estimulacién de
creatina quinasa. En ciertas modalidades ©preferidas, la
administracién es con ausencia sustancial de wuna acFividad
uterotrépica. Los compuestos preferidos de la presente dimensién
modulada y factor de transcripcién NF-kB mediante la interaccién

con receptor de estrbégeno ER-«, receptor de estrédgenc ER-B, o

ambos receptores de estrégeno ER-x y ER-B preferiblemente con una

ausencia sustancial de una estimulacidén de creatina quinasa.

[0063] Los compuestos preferidos de la presente invencidn
modulan, por ejemplo, inhiben la expresién de citoquina. Por
ejemplo, los compuestos preferidos inhiben la actividad NF-xB y
asi la expresién de Il -.6. De acuerdo con esto, los compuestos
preferidos de invencién poseen acti;idad antiinflamatoria y los
compuestos antiiflamatorios (Gtiles en el tratamiento de
enfermedades asociadas con la citoquina implementada, por ejemplo
la absorcién de Il-6, tal como enfermedad inflamatoria crénica.
En una modalidad particularmente preferida, los compuestos de la
presente dimensién no inducen la expresiétn de creatina quinasa y
de acuerdo con esto, a diferencia de los estrdgenos clésicos, no

estimulan la proliferacién celular uterina y de mama.
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[0064] Los compuestcs de acuerdo con la presente dimensién
tienen propiedades farmacolégicas que se pueden confirmar
mediante un nimero de ensayos farmacolégicos, que incluyen el Il-
6 v los ensayos de creatinina quinasa descritos en el ejemplo de
la presente seccién. Preferiblemente 1los compuestos de la
presente dimensién se pueden utilizar para tratar enfermedad
inflamatoria crénica tales como arteriosclerosié, infarto del
miocardio (MI}, falla congestiva cardiaca (CHF), enfermedad
inflamatoria del intestino, por ejemplo, colitis wulcerativa y
enfermedad de crohn, y artritis, por ejemplo artritis reumatoide,
y otras enfermedades y condiciones que influyen aquellas
descritas aqui. Para los propdésitos de la presente invencién, una
enfermedad inflamatoria crénica es cualquier enfermedad

caracterizada por la inflamacién crénica.

[0065] Los compuesto preferidos de esta dimensién son wtiles
para tratar la osteoporosis en la inhibicién de la
desmineralizacién de hueso, que puede dar como resultado en un
desbalance de una formacién de individuos de nuevos tejidos de
hueso y la reabsorciétn de los tejidos mas viejos, conduciendo a
una perdida neta de hueso. Tal vaciamiento del hueso resulta en
un rango de individuos, particularmente en mujeres post-
menopdusicas, mujeres que han sufrido ooforectomia bilateral,
aquellas que reciben o quienes han recibido terapias de
corticosteroides prolongadas, aquellas que experimentan
disgénesis gonadal y aquellas que sufren de sindrome de Cushing.
Las necesidades especiales para los huesos, incluyen dientes y

huesos orales, el reemplazo también se puede dirigir utilizando

&
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los compuestos en individuos con fracturas de hueso, estructuras
de huesos defectuosos, y aquellos que reciben «cirugias
relacionadas con los huesos y/o el implante de prétesis. Ademas,
los compuestos preferidos se pueden utilizar en el tratamiento o
inhibicién de osteocartritis, hipocalcemia, hipercalcemia,
enfermedad de Pager, osteomalacia, osteohalisteresis, mieloma
miltiple y otras formas de céncer que tienen efectos deletéreos

sobre los tejidos de hueso.

[0066] Los compuestos preferidos de 1la presente invencién
también son activos en el cerebro y son por lo tanto utiles para
inhibir o tratar la enfermedad de alzheimer, 1la declinacién
congnitiva, 1la libido disminuida, la demencia senil, los
desordenes neurodegenerativos, la depresién, ansiedad, insomnio,
esquizofrenia, e infertilidad. Los compuestos preferidos de la
presente invencién también son (tiles para tratar cimiento de
tejido anormal de benigno (o} maligno que incluye,
glomeruloesclerosis, hipertrofia prostatica, leiomiomas uterinos,
cidncer de mama, escleroderma, fibromatosis, endometriosis, cancer
endometrial, sindrome de ovario policistico, pblipos
endometriales, enfermedad de mama benigna, adenomiosis, cancer de
ovario, melanoma, céncer de préstata, cAnceres de colon, canceres

de CNS tales como glioma y astioblastomia.

[0067] Los compuesto preferidos de la presente dimensién son
cardio protectores y son antioxidantes, y son 1dtiles para
disminuir el colesterol, los triglicérides, Lp(a), y los niveles
LDL; inhibiendo o tratande la hipercolesteremia, hiperlipidemia,

enfermedad cardio vascular, arteosclerosis, enfermedad vascular
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periférica, restenosis, y baso espasmo, e inhibiendo el dafio de
pared vascular de los eventos celulares que conducen hacia el

daflo vascular mediado inmune.

[0068] Los compuestos preferidos de la presente invencién
también son Gtiles para tratar desordenes asociados con la
inflamacién de las o las enfermedades auto inmunes, que incluyen
la enfermedad inflamatoria del intestino (enfermedad de Crohn,
colitis ulcerativa, colitis indeterminada), artritis (artritis
reumatoide, espondiloartropatias, osteartritis), pleurisia,
isquemia, repercusién (por ejemplo, ataque, o© rechazo por
transplante, infarto del miocardio, etc), asma, artritis celular
gigante, prostatitis, uveitis, soriasis, esclerosis maltiple,

lupus sistémico eritomatoso y sepsis.

[0069] Los compuestos preferidos de la presente invencién
también son ttiles para tratar desordenes oculares que incluyen
cataratas, uveitis, y degeneracién macular y para tratar
condiciones de la piel tales como envejecimiento, alopecia, ¥y

acne.

[0070] Los compuestos preferidos de la presente invencién
también son Gtlles para tratar desordenes metabdlicos tales como
diabetes tipo II, del metabolismo de 1lipidos, apetito (por

ejemplo anorexia nerviosa y bulimia).

[0071] Los compuestos preferidos de 1la presente invencidn

también son Utiles para tratar desordenes de sangrado tales como

\b’U
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telangietacia hemorragica hereditaria, sangrado uterino

disfuncional y combatir el choque hemorrégico.

[0072] Los compuestos preferidos de la presente invenciédn son
atiles en estados de enfermedad donde la emenorrea es ventajosa,
tales como la leucemia, a ablaciones endometriales, enfermedades
renal y hepatica crénica o enfermedades o© desordenes de la

coagulacién.

[0073] Los compuestos de la presente invencién se pueden
administrar a un sujeto para una variedad de propésitos. Excepto
cuando se anota como en los términos “sujeto” o “paciente”, son
utilizados intercambiablemente y se refieren a todas las especies
de mamifero. Por ejemplo, el término incluye los mamiferos tales
como los pacientes humanos y los primates no humanos, asi como
también los animales experimentales tales como los conejos,
ratas, y ratones, y otros animales. De acuerdo con esto, el
término “sujeto” o “paciente”, como se utiliza aqui significan
cualquier paciente mamifero o sujeto al cual los compuestos de la
invencién se pueden administrar. Los pacientes con el tratamiento
de acuerdo con los métodos de la invencidédn preferiblemente son
identificados utilizando métodos de seleccién aceptados para
determinar los factores de riesgo asociados con una enfermedad o
condicién blanco o sospechosa o para determinar el estado de una
enfermedad de existente a una condicién en un sujeto. Estos
métodos de seleccibn incluyen, por ejemplo, trabajos
convencionales para determinar los factores de riesgo que pueden
estar asociados con 1la enfermedad o <condicién blanco o

sospechosa. Estos y otros métocdos de rutina le permiten al
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clinico seleccionar 1los pacientes necesitados de terapeuta
utilizando los métodos y formulaciones de la presente invencién.
Un sujeto, necesitado de ello, es un sujeto que sufre o se
sospecha que va a sufrir de cierta condicidén o estado de
enfermedad tratable dentro de los métodos de 1la presente

invencién.

[0074] Como se utiliza aqui, el término “tratar” “tratamiento”
se refiere a cualquier indicio de suceso o mejoramiento de un
daflo, patolegia o condiclién, que incluye cualquier objetivo o
parametro subjetivo tal como abatimiento, inhibicién, remisién,
disminucién de sintomas o hacer el dafio, patolegia o condicién
mas tolerable al p;ciente; haciendo mas lenta 1la tasa de
degeneracién o declinamiento; haciendo el punto final de
degeneracién discapacitante: o mejorando el bienestar fisico o
mental del sujeto. El tratamiento o mejoramiento de los sintomas
pvede estar basado en pardmetros objetivos o subjetivos;
incluyendo los resultados de un eximen fisico, examen
neuroldgico, y/0 evaluacién psiguiatrita. “tratamiento” o
“tratamiento de wuna enfermedad o condicién caracterizado por
inflamacién crénica” incluye la prevencién del ataque de sintomas
en un sujeto que puede estar predispuesto a una enfermedad
inflamatoria perc que aUn no experimenta o inhibe los sintomas de
la enfermedad (tratamiento profilactico), inhibiendo los sintomas
de 1la enfermedad (haciendo mé&s 1lento o disminuyendo su
desarrolle), suministrando alivio de 1los sintomas o efectos
colaterales de la enfermedad (incluyendo el tratamiento
paliativo) y/o aliviando los sintomas de la enfermedad

{originando regresidén). El1l tratar o el tratamiento de cualquier

MK
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enfermedad o condicién descrita aqui incluye evitar el ataque de
sintomas de un sujeto que puede estar predispuesto a dicha
enfermedad o condicién pero ain no experimenta o exhibe sintomas
de la enfermedad o condiciédn (tratamiento profildctico), e inhibe
los sintomas de la enfermedad o condicién (haciendo més lento o
disminuyendo su desarrollo), suministrande alivio de los sintomas
u efectos colaterales de la enfermedad o condicién (que incluye
tratamiento paliativeo), y/o aliviando 1los sintomas de 1la
enfermedad o condicién (originando regresién). De acuerdo con
esto “el término” ™“tratar” incluye la administracién de los
compuestos o agentes de la presente invencién a un sujeto para
evitar o retrasar, aliviar, o disminuir o inhibir el desarrollo
de 1los sintomas o condiciones asociadas con un estado de
enfermedad. Un practicante médico experto sabrd como utilizar los
métodos estdndar para determinar si un paciente estd sufriendo de
una enfermedad caracterizada por una inflamaciédn crénica y/o la

expresién de citoquina incrementada.

[00785] “La administracién concomitante” de una droga conocida
o tratamiento con una composicidén farmacéutica de la presente
invencién significa la administracién de la droga(o tratamiento)
del compuesto de la presente invencién en tal momento que ambas
la droga conocida (o tratamiento) y la composicién de la presente
invencién tendran un efecto terapéutico. Tal administracién
concomitante puede involucrar la administracién anterior a 1la
administracién concurrente (es decir al mismo tiempo), anterior,
o subsecuente de la droga (o tratamiento) con respecto a la
administracién de un compuesto de le presente invencién. Una

persona experta en la técnica, no tendria dificultad en
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determinar el tiempo, secuencia y dosis apropiada de
administracié4n para drogas particulares y composiciones de la
presente invencién. Por ejemplo los compuestos de la invencidn se
pueden utilizar en combinacién (administrar juntos o
secuencialmente) con drogas conocidas (Gtiles en el tratamiento o

de la inflamacidn crénica.

[0076)] La presente invencidén suministra composiciones que
comprenden un compuesto de la presente invenciédn en combinaciédn
con un vehiculo farmacéuticamente aceptable. En una modalidad
preferida, los compuestos se formulan como farmacéuticos a

enfermedades asociadas con la inflamacién crénica.

[0077] En general, los compuestos de la presente invencién se
pueden administrar como composiciones farmacéuticas por cualquier
método conocido en la técnica para administrar drogas
terapéuticas que incluyen oral, bucal, tépica, sistémica (por
ejemplo transdérmica, intranasal, o mediante supositorio), o
parenteral (por ejemplo inyecciédn intramuscular, subcuténea o
intravenosa). Las composiciones pueden tomar la forma de
tabletas, pildoras, capsulas, semisélidos, polvos, formulaciones
de liberacidén sostenida, soluciones, suspensiones, emulsiones,
malazas, elixires, aerosoles o cualquier otras composiciones
apropiadas; y comprende al menos un compuesto de esta invencién
en combinacién con al menos un excipiente farmacéuticamente
aceptable. Los excipientes adecuados asil como también conocidos
para las personas expertas en la técnica, y ellos y los métodos
para formular las composiciones en tales preferencias estéandar

como Alfonso AR: Remington's Pharmaceutical Sciences, 17th ed.,

"k
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Mack Publishing Company, Easton PA, 1985, Los vehiculos liquidos
adecuados, especialmente para soluciones inyectables, incluyen
agua, solucién salina acuosa, solucién de dextrosa acuosa, y
glicoles. En algunas modalidades de la presente invencién, los
compuestos de la presente invenciédn adecuados para uso en la
prdctica de 1la invencidén se pueden administrar simple
recombinacién con al menos un otro compuesto de la invencién. Los
compuestos adecuados para uso en la practica de la presente
invencién se pueden administrar con al menos otro agente
terapéutico convencional para la enfermedad que estd siendo

tratada.

[0078] Las suspensiones acuosas de la invencién pueden
contener un compuesto de la presente invencién en mezcla con
excipientes adecuados para la elaboracién de suspensiones
acuosas. Tales excipientes pueden incluir, por ejemplo un agente
de suspensién tal como carboximetil celulosa o de sodio, metil
celulosa, hidroxipropilmetil celulosa, alginato de sodio,
polivinilpirrolidona, goma tragacanto y goma de acacia, y agentes
dispersantes o humectantes tales como fosfitidos de ocurrencia
natural (por ejemplo lecitina), un producto de condensacidén de un
éxido alcalino con un A4cido graso (por ejemplo) polioxietilen
estearato),un producto de condensacién de 6xido de etileno con un
alcohol alifatico de cadena larga (por ejemplo, heptadecaetileno
oxicetanol), un producto de condensacién de 6xido de etileno con
un éster parcial derivado de un &cido graso y un hexitol (por
ejemplo, polioxietilen sorbitol mono-oleato), o un producto de
condensacién de 6xido de etileno con un éster parcial derivado de

dcido graso y un alivido de hexitol (por ejemplo, polioxietileno
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sorbitan mono-oleato). La suspensién acucsa puede también, por
ejemplo contener uno o mis preservativos tales como etilo o N-
propilo, p- hidroxibenzoato, uno o mids agentes colorantes, uno o
maAs agentes saborizantes, y uno o mis agentes endulzantes, tales
como sucrosa, aspartama o sacarina. Las formulaciones se pueden

ajustar para osmolaridad.

[0079] Las suspensiones en aceite se pueden feormular al
suspender un compuesto de la presente invencién en un aceite
vegetal, tal como aceite araquis, aceite de oliva, aceite de
sésamo, O aceite de coco, o en un aceite mineral tal como
parafina liquida; o una mezcla de estos. Las suspensiones de
aceite pueden contener un agente espesante, tal como cera de
abejas, parafinas, parafina dura o cetil alcohol. Los agentes
endulzantes se pueden agregar para suministrar una preparacién
oral apetitosa, tal como glicerol, sorbitol o sucrosa. Estas
formulaciones se pueden preservar mediante la adicién de un anti
oxidante tal como acido ascérbico. Como un ejemplo de un vehiculo
de aceite inyectable, ver Minto, J. Pharmacol. Exp. Ther. 281:93-
102, 1997. Las formulaciones farmacéuticas de 1la invencién
también pueden estar en la forma de emulsiones de aceite en agua.
La fase aceitosa puede ser un aceite vegetal o aceite mineral
descrito anteriormente o mezclas de estos. Los agentes
emulsificantes adecuados incluyen, de ocurrencia natural, tales
como goma de acacia y goma tragacanto, fosfaturos de ocurrencia
natural, tales como lecitina de frijol de soya, ésteres o ésteres
parciales derivados de &acidos grasos y anhidridos de hexitol,
tales como monooleato de sorbitdn, y productos de condensacién de

estos ésteres parciales con Oxido de etileno, tales como
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ﬁolioxietilensorbital monooleato. La emulsiétn también pueden
contener agentes endulzantes y agentes saborizantes, como en la
formulacién de amilasas y elixires. Tales formulaciones también
pueden contener un desendulzante, un preservativo o un agente
colorante. Tales formulaciones también pueden contener un

desemulsificante, un preservativo, o un agente colorante.

[0080] Los compuestos de eleccidn, solos o en combinacién con
otros componentes adecuados, pueden ser hechos en formulaciones
de aerosol (es decir ellas pueden ser “nebulizados”) para sera
administrados via inhalacién. Las formulaciones de aerosol se
pueden colocar en propulsantes aceptables tales como di cloro, di

fluorometano, propano, nitrédgeno y similares.

[o081] Las formulaciones adecuadas para administracién
parenteral, tales como, por ejemplo, mediante rutas intra
articular (en las articulaciones), intravenosa, intramuscular,
intradérmica, intraperitoneal, incluye soluciones de inyeccién
acuosas y no acuosas, isoténicas estériles, que pueden contener
anti oxidantes, amortiguantes, bacteriostatos, y solutos gque
hacen la formulacidén isoténica con la sangre del receptor
pretendido, y suspensiones estériles acuosas y no acuosas que
pueden incluir agentes de suspensién, solubilizantes, agentes
espesantes, estabilizadores, y preservativos. Entre los vehiculos
y solventes aceptables que se pueden emplear estdn la solucién de
Ringer, o un cloruro de sodio isoténico. Ademds, aceites fijos
estériles y se pueden convencionalmente emplear como un solvente
o medio de suspensién. Para este propésito cualquier aceite fijo

blando se puede emplear incluyendo mono o di glicéridos
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sintéticos. Ademas, los 4cidos grasos tales como el &cido oleico
puede de manera similar ser utilizado en la preparacién de
inyectables. Estas soluciones son estériles y generalmente de
materia indeseable. 5onde los compuestos son suficientemente
solubles ellos se pueden disolver directamente en soluciédn salina
normal con © s8in el uso de solventes organicos adecuados, tales
come propilenglicol o polietilenglicol., La dispersiones de
compuesto finamente divididos se pueden hacer en solucidén de
almidén acuoso o carboxi metilcelulqsa de sodio, o en aceite
adecuado, tal como, aceite de araquis. Estas formulaciones se
pueden esterilizar mediante técnicas de esterilizacién,
convencional, bien conocidas. Las formulaciones pueden contener
sustancias auxiliares farmacéuticamente aceptables como se
requlera para las condicicnes fislo orgadnicas aproximadas tales
como ajuste de ph y agentes de amortiguacidén, agentes de ajuste
de toxicidad, por ejemplo, acetato de sodio, cloruro de sodio,
cloruro de potasio, cloruro de calcio, lactato de sodio vy
similares. La concentracién de los compuestos de la presente
invencién en estas formulaciones puede variar ampliamente y sera
seleccionada principalmente con base en los volumenes de fluido,
viscosidades, peso de cuerpo, y similares, de acuerdo con el modo
particular de administracidén seleccionado y las necesidades del
paciente. Para la administracién ID, las formulaciones puede ser
una preparacién inyectable estéril tal como una suspensiédn acuosa
u oleaginosa inyectable de estéril. Esta suspensién se puede
formular de acuerdo a la técnica conocida utilizando aquellos
agentes dispersantes i humectantes adecuados y agentes de
suspensién. lLa preparacién inyectable estéril también puede ser

una solucidén o suspensidén inyectable estéril en un diluyente o
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solvente parenteralmente aceptable no téxico, tal como una
soluciédn de ,3-butanediol. Las formulaciones de encomendados
pueden ser presentados en recipientes sellados de dosis unitaria

o multi dosis, tales como ampolletas y frascos.

[0082] Las soluciones y suspensiones de inyeccién se pueden
preparar de polvos estériles, grdnulos, y tabletas de la clase

previamente descrita.

[0083] Los compuestos adecuados parados en la prictica de esta
invencién se pueden administrar oralmente. La cantidad de un
compuesto de la presente invencidén y la composicién puede variar
ampliamente dependiendo del tipo de composicién, tamaiio y dosis
unitaria, clase de excipientes y otros factores bien conocidos

por aquellos expertos en la técnica.

[0084] Las formulaciones farmacéuticas para la administracién
oral se pueden formular utilizand; vehiculos farmacéuticamente
aceptables bien conocidos en la técnica en dosis adecuadas para
la administracién oral. Tales vehiculos le posibilitan a las
formulaciones farmacéuticas ser formuladas en formas de dosis
unitarias como tabletas, pildoras, polvos, grageas, capsulas.,
liquidos, genes, amilasas, lechadas, suspensiones, etc. adecuado
para la ingestién por el paciente. Las formulaciones adecuadas
para la administracién oral pueden consistir de (a) soluciones
liquidas, tales como una cantidad efectiva de é&cido nucleico
empacado suspendida en diluyentes, tales como agua, 8olucién
salina o PG 400; (b) capsulas, sacos o tabletas, que contiene

cada uno una cantidad predeterminada del ingrediente activo, como



q'l
t )

WO 2006/028875 53 PCT/US2005/031053

liquidos, sélidos granulo; (c) suspensiones en un liquido

apropiado; y (d) emulsiones adecuadas.

[0085] Las separaciones farmacéuticas para uso oral se pueden
obtener a través de la combinacién de 1los compuestos de 1la
presente invencién con un excipiente sélido, opcionalmente
moviendo una mezcla resultante, y procesande la mezcla de
grdnulos, después de agregar compuestos adicionales adecuados, si
se desea, para obtener tabletas o nlicleos de grageas. Los
excipientes sélidos adecuados son carbohidrato o llenadores de
proteina e incluye, pero no estidn limitados a azlcares,
incluyendo lactosa, sucrosa, manitol o sorbitol; almidén
proveniente de mafiz, trigo, arroz, papa u otras plantas; celulosa
tales como metil celulosa, hidroximetil celulosa,
hidropropilmetil celulosa o carboximetil celulosa de sodio; que
incluyen arabiga y tragacanto; asi como también proteinas tales
como gelatina y ccldgeno. Si se desea, los agentes desintegrantes
o solubilizantes se pueden agregar, tales como polivinil
pirrolidona reticulada, agar, acido alginico, o una sal de estos,
tal como alginato de sodio. Las formas de tableta pueden incluir
una © mis de lactosa, sucrosa, manitol, sorbitol, fosfatos de
calcio, almidén de maiz, almidén de papa, celulosa micro
cristalina, gelatina, diéxido de silicio coloidal, talco,
estearato de magnesio acido estedrico, y otros excipientes,
colorantes, llenadores, ligantes, diluyentes, agentes
amortiguantes, agentes humectantes, preservativos agenfés
saborizantes, tintes, agentes desintegrantes Y vehiculos
farmacéuticamente compatibles. Las formas pueden comprender

ingrediente activo en un sabor, por ejemplo, sucrosa, asi como

\')(b
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también pastillas gque comprenden el ingrediente activo en una
base inerte tal como gelatina y glicerina o sucrosa y emulsiones
de acacia., geles y similares que contienen ademas del

ingrediente activo, vehiculos conocidos en la técnica.

[0086] Los compuestos de la presente invencién se pueden
administrar en la forma de supositorios para administracién
rectal de la droga. Estas formulaciones se pueden preparar al
mezclar la droga con un excipiente no irritante adecuado que es
sélido a temperaturas ordinarias pero 1liquido a temperaturas

rectales y por lo tanto se fundird en el recto para liberar las

drogas. Tales materiales son manteca de cacao Y
polietilenglicoles.
[0087] Los compuestos de la presente invencién también se

pueden administrar mediante rutas intranasal, intraocular,
intravaginal, e intrarectal, . incluyendo supositorios,
insuflacién, polvos y formulaciones en polvos, y aerosoles (por
ejemple de inhalantes y esteroides ver Rohatagi, J. Clin.
Pharmacol. 35:1187-1193, 1995; T}W&, Ann. Allergy Asthma Immunol.

75:107-111, 1995).

[0088] Los compuestos de la presente invenciédn se pueden
administrar en formas de dosis de liberacién sostenida o
controlada (por ejemplo empleando un sistema de suministro
bioerosionable de liberacién lenta), que incluye inyecciones de
depésito, bombas osméticas (tales como el implante Alzet hecho
por Alza), pildoras, parches transdérmicos y transcuténeos (que

incluyen electro transporte), y similares, para la administracién
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prolongada a una tasa predeterminada, preferiblemente en formas
de dosis unitarias adecuadas para la administracién simple de
dosis precisas. Las composiclones tipicamente incluiran un
vehiculo o excipiente convencional farmacéutico y un compuesto de
la invencién. Ademads estas composiciones pueden incluir otros

agentes, vehiculos, adyuvantes, activos y similares.

[0089] Los compuestos de la presente Iinvencién se pueden
suministrar transdérmicamente, mediante una ruto tépica,
formulada como pegantes aplicadores, soluciones, suspensiones,
emulsiones, geles, cremas, ungientos, pastas, gelatinas,

pinturas, polvos y aerosoles.

[0090] Los materiales encapsulantes también se pueden emplear
con los compuestos de la presente invencién y el termino
“composicién” estd destinado a incluir el ingrediente activo en
combinacién con un material encapsulante como una formulacién,
con o sin otros vehiculos, por ejemplo, los compuestos de la

presente invencién también se pueden suministra

[0091] En otra modalidad, los compuestos de 1la presente
invencién se pueden suministrar mediante el uso de liposomas que
se funden con la membrana celular o son endocitosados. Al
utilizar liposomas, particularmente, donde la superficie del
liposoma lleva ligando especificas para células blanco, © son
referencialmente de otra forma dirigidos a un érgano especifico
uno puede enfocar el suministro del compuesto en las células

blanco in vivo. {(Ver, por ejemplo, Al-Muhammed, J. Microencapsul.
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13:293-306, 1996; Chonn, Curr. Opin. Biotechnol. 6:698-708, 1995;

Ostro, Am. J. Hosp. Pharm. 46:1576-1587, 1989).

[0092] En otros casos, la preparacidn preferida puede ser un
polvo liofilizado que puede contener, por ejemplo, cualquiera de
los siquientes: 1 mM-50 de histidina, 0.1%-2% de sucrosa, 2%-7%
manitol, a un rango de pH 4.5 a 5.5, gque es combinado con

amortiguader antes de uso.

[0093] Una composicién farmacéutica de la invencién puede
contener opcionalmente, ademds de un compuesto de la presente
invencidén, al menos otro agente Gtil en el tratamiento de wuna

enfermedad o condicién asociada con inflamacién crénica.

[0094] Las composiciones farmacéuticas son generalmente
formuladas como estériles, sustancialmente isotdénicas y en
cumplimiento completo con las reglamentaciones de buena préactica
de manufactura (CPL) en la administracién de alimentos y drogas

de los Estados Unidos.

[0095] La presente invencién suministra inter alia, métodos
para inhibir la expresién de citoquina, por ejemplo, la expresién
IL-6, en un sujeto para el tratamiento de enfermedades vy
condiciones asocladas con la actividad de citoquina incrementada.
En una modalidad de ejemplo de 1la presente invencién, el
practicante experto tratard un sujeto que tiene una enfermedad
asociada con inflamacién crénica con los compuestos de la

presente invencién.



WO 2006/028875 57 PCT/USZOOSIO3.1E)5'3

[0096] Para propésitos de tratamiento, las composiciones o
compuestos descritos se pueden administrar a un sujeto en un
suministro simple por via de suministro continuo (por ejemplo
suministro transdérmico, mucosal, o intravenoso continuo) durante
un periodo prolongado de tiempo, © en un protocolo de
administracién repetido (Por ejemplo en un protocolo de
administracién repetido por hora, dia o semana). La formulacién
farmacéutica de la presente invencién se puede administrar, por
ejemplo, una o mAs veces diariamente, tres veces por semana, ©
semanalmente. En una modalidad de ejemplo de la presente
invencién, las formulaciones farmacéuticas de la presente

invencién son administradas oralmente una o dos veces diarias.

[0097] En este contexto, la dosis terapéuticamente efectiva de
los agentes bioldégicamente activos pueden incluir dosis repetidas
dentro de un régimen de tratamiento prolongando que producira
resultados clinicamente significativos para aliviar uno o més
sintomas o condiciones detectables asociadas con actividad
citoquina creciente. La determinacién de las dosis efectivas en
este contexto estd tipicamente basada en estudios de modelo
animal seguidos por ensayos clinicos en humanos y e€s guiado al
determinar las dosis efectivas y los protocolos de administracién
que reducen significativamente la ocurrencia o severidad de los
sintomas de exposicién al blanco o condiciones en el sujeto. Los
modelos adecuados a este respecto incluyen por ejemplo, murino,
rata u otros sujetos modelos de animal aceptados conocidos en la
técnica. Alternativamente, las dosis efectivas se pueden
determinar utilizando modelos in Vitro. Utilizando tales modelos,

solamente los calculos ordinarios y los ajustes se requieren

1
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tipicamente para determinar una concentracién apropiada y dosis
para administrar la cantidad terapéuticamente efectiva de los
agentes bioldgicamente activos (por ejemplo las cantidades que
son intranasalmente efectivas, transdérmicamente efectivas,
intravenosamente efectivas, © intramuscularmente efectivas para
incitar una respuesta deseada). En modalidades alternativas, unha
“cantidad efectiva” o “dosis terapéuticamente efectiva” o ™ dosis
farmacéuticamente efectiva” de el o los agentes bioldgicamente
activos simplemente inhibird o mejorard una o mis de las
actividades bioldgicas seleccionadas o relacionadas con una
enfermedad o condicién, como se establecié anteriormente, para

propdsitos terapéuticos o de diagnéstico.

[o098]) La dosis actual de Los agentes biolégicamente activos
variard por supuesto de acuerdo a factores tales como la
extensién de la exposicién y el estado particular del sujeto (por
ejemplo la edad, tamaflo, estado, extensién de los sintomas,
factores de susceptibilidad del sujeto, etc.) el tiempo y ruta de
administracién, asi como también otras drogas © tratamientos que
son administrados concurrentemente. Los regimenes de dosis se
pueden ajustar para suministrar una respuesta profilactica o
terapéutica éptima. Por “dosis terapéuticamente efectivas” o
“respuesta profildctica o terapéutica o6ptima”. Por ‘“dosis
terapéuticamente efectivas o “dosis farmacéuticamente efectivas”
se significa una dosis que produce efectos para los cuales se
administra. MAs especificamente, una dosis terapéutica o
farmacéuticamente efectiva del o los compuestos de la invenciédn
preferiblemente mide los sintomas, complicaciones, o indicios

bioquimicos de enfermedades asociadas con actividades citoquinas
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incrementada. ILa dosis exacta dependerd del propésito del
tratamiento, y serd averiguado por un experto en Jla técnica
utilizando técnicas conocidas (ver, por ejemplo, Lieberman,
Pharmaceutical Dosage Forms (VoIs. 1-3, 1992); Lloyd, 1999, The
Art, Science, and Technology of Pharmaceutical Compounding; and
Pickar, 1999, Dosage Calculations). Una dosis terapéuticamente
efectiva o una dosis farmacéuticamente efectiva es también una de
la cual cualquier efecto colateral téxico o de detrimento del
agente activo es pre ponderado en términos clinicos por los
efectos terapéuticamente benéficos. Se debe notar ademids que para
cada sujeto particular, los regimenes de dosis especificos se
deben evaluar y ajustar durante el tiempo de acuerdo a las
necesidades individuales y al juicio profesional de la persona

que administra o supervisa la administracién de los compuestos.

[0099] En una modalidad de ejemplo de la presente invencién
las formas de dosis unitarias de los compuestos se preparan para
los regimenes de administracién esténdar. De esta manera, la
composicién se puede sub dividir en dosis mds pequeflas bajo la
direccién de los médicos. Por ejemplo, las dosis unitarias se
pueden hacer en polvos empaquetados, frascos o ampollas en

preferiblemente una forma de cipsula o tableta.

[0100] Se entiende que la dosis efectiva los compuestos
activos de esta invencién pueden variar dependiendo de in
compuesto particular utilizado, el modo de administracién, la
condicién y la severidad de estos, de las condiciones a ser
tratadas, asi como también los varios factores fisicos

relacionados con el individuo a ser tratado. Para tratar 1la

oft
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ateroesclerosis, el infarto de miocardio,. la falla cardiaca
céngestiva, la artritis y/o la enfermedad inflamatoria del
intestino, se obtienen generalmente resultados satisfactorios,
por ejemplo, cuando los compuestos de esta invencién se
administrar al hibrido necesitado de un dosis diaria de
aproximadamente 0.1 g a aproximadamente 1 mg por kilogramo de
pesc de cuerpo, preferiblemente administrado en dosis divididas
dos a seis veces por dia o en una forma de liberacién sostenida.
Para la mayoria de los mamiferos grandes, la dosis diaria
totales, por ejemplo, desde aproximadamente 3.5 mg a
aproximadamente 140 mg, preferiblemente desde aproximadamente 3.5
a aproximadamente 5 mg. En el caso de un adulto humano de 70 Kg,
la dosis diaria total generalmente serd de aproximadamente 7 mg a
aproximadamente 70 mg y se puede ajustar para suministrar el

resultado terapéutico é6ptimo.

[0101] Después de que un farmacéutico que comprende un
compuesto de la presente invencién se ha formulado en un vehiculo
adecuado, este se puede colocar en un recipiente adecuado Yy
marcar para tratamiento de, por ejemplo, un desorden asociado con
inflamacién crénica. Tradicionalmente, otro farmacéutico que
comprende al menos otro agente terapéutico Gtil en el tratamiento
del desorden asociado con la inflamacién crénica se puede colocar
en el recipiente asi como también marcar para tratamiento de la
enfermedad indicada. Alternativamente, un farmacéutico simple que
comprende un compuestoc de la presente invencién y al menos otro
agente terapéutico Gtil en el tratamiento de un desorden asociado
con la inflamacién crénica se puede colocar en un recipiente

apropiado y marcar para tratamiento. Para la administracién de
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farmacéuticos que comprenden compuestos de la presente invencién
y de farmacéuticos -que comprenden, en un farmacéutico simple,
compuestos de la presente invencién y al menos otro agente
terapéutico Util en el tratamiento del desorden asociado con la
inflamacién crénica, tal marcacién incluiria, por ejemplo,
instrucciones relacionadas a la cantidad, frecuencia y método de
administracién. De manera similar para la administracién de
farmacéuticos miltiples suministrados en el recipiente, tal
marcacién incluiria, por ejemplo, instrucciones relacionadas a la

cantidad, frecuencia y método de administracién.
EJEMPLOS

[0102] Ejemplo 1: sintesis de 4-{[(6R)-8-fluoro-6-

metilfenantridin-5(6H)- il] carbonil} fenol

[0103] Etapa A: 8-fluoro-5-(4)-metoxibenzil)-6-metilo-5. 6~
dihidro fenantridina - Una solucién de 8-fluoro-6-metilo-5,6-
dihidro fenantridina (0.05 q, 0.23 mmol), cloruro de 4-metoxi
benzil (0.04 g, 0.23 mmol) y 0.08 mL de diisopropiloetilamina en
5 mL de THF se agité a temperatura ambiente durante toda la
noche. La mezcla de reacciédn se particioné con NaOH. La fase
orgadnica se lavé con solucién salina y se secd con (NazSO4). La
mezcla de reaccidén se purificé mediante cromatografia flash (gel
de silice 60, cloruro de metileno) para dar el producto como un
sélido blanco (0.05 g, 40% de rendimiento. MS (ESI) m/z 348

([M+H]+)
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[0104] Etapa B: 4-{[ (6R-8-fluoro-6-metilfenantridin-5(6H) -
ilcarbonilfenol - a una solucién enfriada a -78°C de 8-fluoro-5-
(4-metoxi benzil)-6- metilo-5,6-dihidro fenantridina (2.3 g, 6.6
mmol) en 50 mL de cloruro de metileno que contiene 2.0 mi de
ciclohexano bajo atmésfera de N2 se agregd tribromuro de boro
(2.9 mL, 26 mmol). A la reaccién se le permitié calentarse a
temperatura ambiente y agitarse durante toda la néche. El exceso
de tribromuro de boro se descompuso mediante una adicién gota a
gota de metanol a la mezcla de reaccidén enfriada con hielo. La
mezcla de reaccién se diluyo con cloruro de metileno y se
particiona con HCl 2N. La fase orgédnica se separdé y se concentrd
in vacuo. El producto de residuo se purificé mediante
cromatografia flash (gel de silice 60, cloruro de
metileno/etilacetato, 19:1) para proporcionar 1.85 g del
racemato. El1 isdédmero preparadoc mediante HPLC (Chiralcel AD, 25X5
cm, 100% EtOH, 12 mL/min) para dar 0.536 g del producto como °C,
99.86% ee);un sblido blanco (m.p. 165 [a]D25 = -756° (c =
0.010G/ML, MeOH); 1H RMN (400 MHz, DMSO-d6) & ppm 0.86 (s, 1 H)
1.19 (d, J=6.98 Hz, 3 H) 5.74 (q, J=6.73 Hz, 1 H) 6.65 (d, J=8.79
Hz, 2 H) 6.68 (d, J=8.28 Hz, 1 H) 7.05 (dt, J=7.70, 1.42 Hz, 1 H)
7.12 (d, J=8.54 Hz, 2 H) 7.18 {m, 1 H) 7.27 (td, J-8.79, 2.85 Hz,
1 H) 7.38 (dd, J=9.31, 2.85 Hz, 1 H) 7.91 (dd, J=7.76, 1.55 Hz, 1
H) 8.04 (dd, J=8.79, 5.43 Hz, 1 H) 9.56 (s, 1 H); .MS (ESI) m/z

334 ([M+H]+);Ms (ESI) m/z 332 ([M-E]");

[0105] Ejemplo 2: Sintesis de 3- {[(6S)-B-fluoro-6-

metilfenantridin-5{(6H)- il] carbonil} fencl.

Q\
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[0106] Etapa A: 8-fluoro-5-(3-metoxi benzil)6-metilo-5, 6-
dihidro fenantridina - Una solucién de 8-flucro-6-metileo-5,6-
dihidro fenantridina (0.05 g, 0.23 mmol), clorurc de 3-
nietoxibenzilo (0.033 mL, 0.23 mmol) Y 0.08 mL de
diisopropiloetilamina en 5 mL de THF se agité a temperatura
ambiente durante toda la noche. La mezcla de reaccién se
particiondé con NaOH. La fase organica sé lavé con solucién salina
y se secd (Na,SOQs). La mezcla de reaccién se purificé mediante
cromatografia flash (gel de silice 60, cloruro de metileno) para
dar el producto como un sélido blanco (0.045 g, 56% de

rendimiento). MS (ESI) m/z 348 ([M+H]+).

[0107] Etapa B: 3-{(6S)-8-fluoro-6-metilfenantridin-5(6H) -
ilcarbonilfenol ~ a una solucién enfriada a -78°C de 8-~fluoro-5-
(3-metilbenzil)-6- metil-5,6-dihidro fenantridina (0.39 g, 1.1
mmol) en 5 mL de cloruro de metileno que contiene 0.5 mL de
ciclohexano bajo atmédésfera de N2 se agregé tribromuro de boro
{(0.495 mL, 4.48 mmol). A la reaccién se le permitid calentarse a
temperatura ambiente y agitarse durante toda la noche. El exceso
de tribromuro de boro se descompuso mediante una adicidén gota a
gota de metanol a la mezcla de reaccidén enfriada con hielo. La
mezcla de reaccién se diluyo con cloruro de metilenc y se
particiondé con HCl 2N. La fase orgédnica se separ$ y se concentréd
in vacuo. El producto de residuc se purificé mediante
cromatografia flash (gel de silice 60, cloruro de
metilenco/etilacetate, 19:1) para proporcionar lel producto (0.318
g, 85% de rendimiento) como un sélido blanco. El enantiémero puro
se aislé mediante HPLC (Xterra MS Cl B, etanol/hexano 1 : 1) para

dar el producto como un sélido blanco (0.047 g, 97.6% ee). mp

Y%
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sinters 92, fusién 138 °C; [a)D25 = +484° (c = 0.0106/ML,-ﬁe0H);
1H RMN {400 MHz, DMSO-d6) & ppm 1.19 (d, J=6.73 Hz, 3 H) 5.76
(amplio s, 1 H) 6.65 (d, J=9.05 Hz, 2 H) 6.66 (s, 1 H) 6.79 (m, 2
H) 7.08 (m, 2 H) 7.21 (dt, 2 H) 7.28 (dt, 1 H) 7.38 (dd, IH) 7.91
(dd, J=7.76, 1.29 Hz, 1 H) 8.04 (dd, 1 H) J=8.79, 5.43 Hz, 1 H)
9.59 (s, 1 H); MS (ESI) m/z 334 ([MtH]+); MS (ESI) m/z 332 ([M-

H]") .

[0108] Ejemplo 3: Sintesis de 4- {{({6S)-8-fluoro-6-
metilfenantridin-5(6H)- il) carbonil} fenol. Isémero preparado
mediante HPLC de la mezcla de reaccidén del ejemplo 1 (Chiralcel
AD, 25X5 cm, 100% EtOH, 12 mL/min) para dar 0.542 C, 99.9% ee);0g
de el producto como un sélido balanco {m.p. 175 [a]D25 = +562° (c
= 0.0101G/ML, MeOH):; 1H RMN (400 MHz, DMSO-d6) & ppm 1.19 (d,
J=6.73 Hz, 3 H) 5.75 (q, J=6.64 Hz, 1 H) 6.65 (d, J=9.05 Hz, 2 H)
6.68 (d, J=8.28 Hz, 1 H) 7.05 (dt, J=7.70, 1.42 Hz, 1 H) 7.12 (m,
J=8.79 Hz, 2 H) 7.19 (dt, 2 H) 7.27 (dt, J=8.79, 2.85 Hz, 1 H)
7.91 (dd, J-7.76, 1.29 Hz, 1 H) 8.04 (dd, 1 H) J=8.79, 5.43 Hz, 1

H) 9.97 (s, 1 H) MS (ESI) m/z 334 ([M+H]+); MS (ESI) m/z 332 ((M-

H]") .

[0109] Ejemplo 4: Sintesis de 3~ {[(6R) -8-fluoro~-6-
metilfenantridin-5(6H)- il]lcarbonil}fenol. El enantiémeroc puro se
ligd mediante HPLC quiral (Xterra MS C18, etanol/hexano 1:1) para
dar el producto como un sélido blanco (0.20 g, 99.8% ee). mp 162
°C; [a]D25 = -566° (c = 0.010G/ML, MeOH); 1H RMN (400 MHz, DMSO-
d6) & ppm 1.19 (d, JIJM5.73 Hz, 3 H) 5.75 (amplio s, 1 H) 6.65 (d,
J=9.05 Hz, 2 H) 6.66 (m, 1 H) 6.79 (m, 2 H) 7.08 (m, 2 H) 7.21

(dt, 2 H) 7.28 (dt, 1 H) 7.38 (dd, IH) 7.91 (dd, J=7.76, 1.29 Hz,

e
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1 H) 8.04 (dd, 1 H) J=8.79, 5.43 Hz, 1 B) 9.59 (s, 1 H):; MS (ESI)
m/z 334 ([M+H]+); MS (ESI) m/z 332 ([M-H]"); Anal, calculado para
C21H16FNO2 = 0.20 H20: C:74.85 H:4.91 N:4.16 Encontrado: C:74.74

H:4.88 N:3.87.

[0110] Ejemplo 5: Sintesis de 3-fluoro-4-{[{6R)-8-fluoro-6-

metilfenantridin-5(6H)-1il] carbonil}fenol

[0111] Etapa A: 8-fluoro-5-(2-fluoro-4-metoxi benzil)é6-metil-
5.6- dihidrofenantridina - Una sclucién de B8-fluoro-6-
metilfenantridina (0.211 g, 1.0 mmol) y cloruro de 2-fluoro-4-
metoxi benzil (0.253 g, 1.35 mmol) en 5 mL de cloruro de metileno
se agregd lentamente durante 1 hora a una solucibén agitada de
complejo de borano-sulfuro de metilo 1M 1.0 mL en cloruro de
metileno. La mezcla de reaccién se agité a temperatura ambiente
durante toda la noche. la mezcla de reaccién se particioné con
NaOH. La fase organica se lavé con solucién salina y se secd
(Na2S04). El producto crudo se purificdé mediante cromatografia
flash (gel de silice 60, cloruro de metileno) para dar el
producto como un sélido blanco (0.127 g, 35% de teoria) MS (ESI)

m/z 366 ([{M+H]+).

[0112] Etapa B: 3-fluoro-4-((6R)-8-fluoro-6-metilfenantridin-
" (6H)- il] carbonil) fenol ~ a una solucién enfriada a -78°C de 8-
fluoro-5-{(2-fluoro-4- metoxi benzil)-6-metilo-5, 6-dihidro
fenantridina (0.111 g, 0.3 mmol) en 5 mL de cloruro de metileno
que contiene 0.2 mL de ciclohexano bajo atmbésfera de N2 se agregd
tribromuro de boro(0.11 mL, mmol). A la reaccién se le permitid

calentarse a temperatura ambiente y agitarse durante toda la
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noche. El exceso de tribromuro de boro se descompuso mediante una
adicién gota a gota de metanol a la mezcla de reacclién enfriada
con hielo. La mezcla de reaccién se diluyo con cloruro de
metileno y se particioné con HCl 2N. La fase orgdnica se separé y
se concentré in vacuo. El1 producto de residuo se purificé
mediante cromatografia flash (gel de silice 60, cloruro de
metileno/etil acetato, 19:1) para proporcionar 0.10 g del
racemato. el 1isémero separado mediante HPLC pregquiral (Pirkle
Covalent (R5R) Whelk-0l, 250X4.6 mm, EtOH/hexano 1l:1) para dar
0.038 g de el producto como un sbdlido blanco (99.8% ee) [a]D25 =
-409° (¢ = 0.010G/ML, MeOH); 1H RMN (400 MHz, DMSO-dé6é) & ppm 1.17
(d, 3 H) 5.81 (amplio s, 1 H) 6.34 (amplio s, 1 H) 6.62 (amplio
d, 1 H) 6.77 (amplio s, 1 H) 7.07 (amplio m, 1 H) 7.25 (m, 3 H)
7.38 (dd, 1 H) 7.90 (dd, 1 H) 8.04 (dd, 1 H) 10.35 (s, 1 H): MS

(ESI) m/z 352 ([M+H]+); MS (ESI) m/z 350 ([M-H]").

[0113] Ejemplo 6: Sintesis de 3-fluoro-4-{[(6S)-8-fluoro-6-

metilfenantridin-5{6H)-il] carbonil}fencl

[0114] Aislado en el prep quiral anterior, como un sélido
blanco (0.035 g, 99.8%ee). [x]D25 = +472° (c = 0.0095G/ML, MeOH);
1H RMN (400 MHz, DMSO-dé6) & ppm 1.17 {(d, 3 H) 5.8 (amplio s, 1 H)
6.35 (amplio s, 1 H) 6.62 (amplio d, 1 H) 6.77 (amplio 8, 1 H)
7.07 {ampliom, 1 H) 7.25 (m, 3 H) 7.38 (dd, 1 H} 7.90 (dd, 1 H)
8.04 (dd, 1 H) 10.35 (3, 1 H); MS (ESI) m/z 352 ([M+H]+): MS

(ESI) m/z 350 ([M-H]").

[0115] Ejemplo 7: Sintesis de 4-fluoro-3-{[(6R)-8-fluoro-6-

metilfenantridin-5(6H)-il] carbonil} fencl

6
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[0116] Etapa A: B-fluoro-5-(2-fluoro-5-metoxi benzil)-6-metil-
5,6- dihidro fenantridina - Una solucién de 8-fluoro-6-
metilfenantridina (0.268 g, 1.27 mmol) y cloruro de 2-fluoro-5-
metoxi benzil (0.239 mg, 1.27 mmol) en 5 mL de cloruro de
metileno se agregdé lentamente durante i hora a una soluciédn
agitada de (S)-2-metilo- CBS-oxazaborolidina (0.11 mL, solucidn
1M en tolueno) y complejo de borano- sulfuro de metile (0.75
mL,1M en cloruro de metileno). La mezcla de reacciédn se agitéd a
temperatura ambiente durante toda la noche. La mezcla de reaccién
se particioné con NaCH. La fase orgénica se lavé con solucién
salina y se secé (NazSO-). El producto crudo se purificé mediante
cromatografia flash (gel de silice €0, cloruro de metileno) para
dar el producto como un sélido blanco (0.250 g, 65% de teoria,

e.e.= 37.6% de el isémero R); MS (ESI) m/z 366 ([M+H]+).

[0117] Etapa B: 4-fluoro-3-{((6R)=-8-fluoro~-6-metilfenantridin-
5(6H)- illcarbonil>fenol -~ a una solucién enfriada a -78°C de 8-
fluoro-5-(2-fluoro-5- metoxi benzil)-6-metilo-5, 6~dihidro
fenantridina (0.206 g, 0.57 mmol) en 5 mL de cloruro de metileno
que contiene 0.5 mL de ciclohexano bajo atmésfera de N2 se agregd
tribromuro de boro(0.25 mL, 2.25 mmol). A la reaccién se le
permitié calentarse a temperatura ambiente y agitarse durante
toda la noche. El exceso de tribromuro de boro se descompuso
mediante una adicién gota a gota de metanol a la mezcla de
reaccidédn enfriada con hielo. La mezcla de reacciédn se diluyo con
cloruro de metileno y se particiondé con HCl 2N. La fase orgéanica

se separd y se concentrd in vacuo. El1 producto de residuo se
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purificé mediante cromatografia flash (gel de silice 60, cloruro
de metilenc/etil acetate, 19:1) para proporcionar 0.27 g del
intermedio. El enantiémero finalmente purc se dic mediante HPLC
quiral (Chiralpak AD, 4.6X250 mm, etanol/hexano 1 : 1) para el
producto como un sélido blanco (0.092 g, 99.94% ee). [a]D25 = -
604° (¢ = 0.010G/ML, MeOH); 1H RMN (400 MHz, DMSOd6) & 1.09 (s, 1
H) 1.18 (d, J=6.72 Hz, 3 H) 3.38 (s, ¥ H) 6.77 (s, 1 H) 7.05 (s,
1 H) 7.26 (td, J=8.77, 2.59 Hz, 4 H) 7.40 (s, 2 H) 7.92 (d,
J=7.49 Hz, 1 H) 8.02 (dd, J=8.79, 5.43 Hz, 1 H) 9.62 (br. s, 1

H); MS (ESXI) m/z 352 ([M+H]+); MS (ESI) m/z 350 ([M-H]").

[0118] Ejemplo B8: Sintesis de 4-fluoro-3-([(6S)-8-fluoro-6-

metilfenantridin-5{6//)-1i1l] carbonil}fenol.

[0119] Aislado de la preparacidén quiral anterior (0.033 g,
99.6% ee); [a]D25 = +594° (c = 0.010G/ML, MeOH); IH RMN (400 MHz,
DMSO-d6) 5:1.09 (s, 1 H) 1.18 (d, J=6.73 Hz, 3 H) 3.38 (s, 1 H}
6.77 (s, 1 H) 7.05 (s, 1 H) 7.26 (td, J=8.79, 2.59 Hz, 4 H) 7.40
(s, 2 H) 7.92 (d, J=7.50 Hz, 1 H) 8.02 (dd, J=8.79, 5.43 Hz, 1 H)
9.62 (br. s, 1 H); MS (ESI) m/z 352 ([M+H]+);MS (ESI) m/z 350

([M-H]").

[0120] Ejemplo 9: Sintesis de 2-fluoro-4-{[(6R)-8-fluoro-6-

metilfenantridin-5(6H)-il]carbonil}fenol

N%
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[0121] Etapa A: 8-fluoro-5-(3-fluoro-4-metoxi benzil)6é-metilo-
5.6- dihidro fenantridina - Una solucién de 8-fluoro-6-
metilfenantridina (0.268 g, 1.27 mmol) y cloruro de 3-fluoro-4-
metoxi benzil (0.239 g, 1.27 mmol) en 5 ML de cloruro de metileno
se agregd lentamente durante 1 hora a una solucién agitada de
(S)-2-metilo~ CBS-oxazaborolidina (0.20 mL, solucién 1M en
toluenoc) y complejo de borano- sulfuro de metilo (0.75 nilL,
solucién 1M en cloruro de metileno). La mezcla de reaccidn se
agité a temperatura ambiente durante toda la noche. La mezcla de
reacciédn se particioné con NaOH. La fase orgénica se lavé con
solucidén salina y se seco (NazS04). El producto crudo se purificéd
mediante cromatografia flash (gel de silice 60, cloruro de
metileno) para dar el producto come in sélido blanco (0.209 g,

57% de teoria). MS (ESI) m/z 366 ([MH-H]+).

[0122] Etapa B: 2-fluoro-4- ( ( (6R) -B~fluoro-6-
metilfenantridin-5 (6H)- il]lcarbonil)fencl - a wuna solucién
enfriada a -78°C de B-fluoro-5-(3-fluoro-4- metoxi benzil)-6-
metilo-5,6~dihidro fenantridina (0.191 g, 0.52 mmol) en 5 mL de
cloruro de metilenc que contiene 0.2 mL de ciclohexano bajo
atmésfera de N, se agregd tribromuroc de boro(0.231 mL, 2.09
mmol). A la reaccién se le permitié calentarse a temperatura
ambiente y agltarse durante toda 1la noche. El1 exceso de
tribromuro de boroc se descompuso mediante una adicidén gota a gota
de metanol a la mezcla de reaccién enfriada con hielo. La mezcla
de reaccién se diluyo con clorurc de metileno y se particiond con
HCl 2N. La fase organica se separé y se concentré en vacuo. El

producto residual se purificé mediante cromatografia flash (gel
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de silice 60, cloruro de metileno/acetatc etilo, 19:1) para dar
la mezcla al producto (0.174 g). El enantidmerc quiralmente puro
se aisla mediante HPLC quiral (Chiralpak AD, 4.6X250 mm,
etanol/hexano 1l:1) para dar el producto como un sélido blanco
(0.077 g, 99.8% ee).

[@]D* = -676° (c = 0.010G/ML, MeOH); 'H RMN (400 MHz, DMSO-ds) &
ppm 1.19 (d, J=6.92 Hz, 3 H) 5.74 (q, J=6.83 Hz, 1 H) 6.73 (d,
J=7.69 Hz, 1 H) 6.84 (m, 2 H) 7.08 (m, 2 H) 7.22 (dt, J=7.62,
1.15 Hz, 1 H) 7.27 (dt, 1 H) 7.39 {(dd, J=9.22, 2.56 Hz, 1 H) 7.93
(dd, J=7.81, 1.41 Hz, 1 H) 8.05 (dd, J=8.71, 5.38 Hz, 1 H); MS

(ESI) m/z 352 ([M+H]*); MS (ESI) m/z 350 ([M~H]").

[(0123] Ejemplo 10: Sintesis de 2-fluor-4-{[(6S)-8-fluoro-6-

metilfenantridin-5(6H)-il]cerbonil} fenol.

[0124] Aislado en la prep quiral anterior (0.027 g, 959.8B%
ee). H RMN (400 MHz, DMSO-d¢) & ppm 0.84 (,, 1 H) 1.19 (d, J=6.92
Hz, 3 H) 5.73 (q, J=6.66 Hz, 1 H) 6.76 (m, 2 H) 6.85 (m, 1 H)
7.07 (m, 2 H) 7.21 (dt, J=7.56, 1.02 Hz, 1 H) 7.27 (dt, J=8.84,
2,82 Hz, 1 H) 7.38 (dd, JU=9.22, 2.82 Hz, 1 H) 7.93 (dd, J=7.81,
1.15 Hz, 1 H) 8.05 (dd, J=8.71, 5.64 Hz, 1 H); MS (ESI) m/z 352

([M+H]*); MS (ESI) m/z 350 ([M-H]").

[0125) Ejemplo 1l1: Sintesis 2-cloro-5-{[(6R)-8-fluoro-6-

metilfenantridin-5(6H)-il]carbonil}fenol

[0126] Etapa A: 5-(4-cloro-3-metoxibenzil)-8-fluoro-6-metil-

5,6- dihidrofenantridina - Una solucién de 8-fluoro-6-

metilfenantridina (0.211 g, 1.0 mmol) y cloruro de 4-cloro-3-

ﬁ*f\%o\
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metoxibenzil (0.205 g, 1.0 mmol) en 5 mL de cloruro de metileno
se agrego lentamente durante 1 hora a una solucién agitada de
(S)-2-metil-CBS-oxazaborolidina (0.2 mL, soluciétn 1M en tolueno)
y complejo de borano-sulfuro de metil (0.7 mL, solucién 1M en
cloruro de metileno). La mezcla de reacciébn se agito a
temperatura ambiente durante toda la noche. La mezcla de reaccién
se particioné con NaOH 1N. La fase orgdnica se lavé con solucidn
salina y se seco (NazS04). El producto crudo se purifico mediante
cromatografia flash (gel de silice 60, cloruro_de metileno) para
dar el producto como un sélido blanco (0.087 g, 29% de teoria);

MS (ESI) m/z 382/384 ([M+H]").

[0127] Etapa B: 2-cloro-5-{[(6R)-8-fluoro-6-metilfenantridin-

5(6H)-il]carbonil}fenol - A una solucién enfriada a -78°C de 8-

fluoro-5-(4-cloro-3-methoxibenzil) ~6-metil-

5,6dihidrofenanthridina (0.076 g, 0.2 mmol) en 5 mL de cloruro de
metileno que contiene 0.5 mL de ciclohexano bajo atmésfera de N;
se agregd tribromuro de boro (0.088 mL, 0.8 mmol). A la reaccién
se le permitid calentarse a temperatura ambiente y agitar durante
toda la noche. El1 exceso de tribromuro de boro, se descompuso
medlante la adicién gota a gota de metancl a 1la mezcla de
reaccién enfriada con hielo. La mezcla de reaccién se diluyo con
cloruro de metileno y se particioné con 2N HCl. La fase organica
se separd y se concentro en vacuo. El producto residual se
purificé mediante cromatografia flash ( gel de silice 60, cloruro
de metileno /acetato etilo, 19:1) para dar la mezcla al producto
(0.70 g). El enantiémero puro se aisld mediante HPLC quiral
(Chiralpak AD, 4.6X250 mm, acetonitrilo/ etanol, 9:1) para dar el

producto como en sélido blanco (0.015 g, 99.8% ee).
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'H RMN (400 MHz, DMSO-d¢) & ppm 1.19 (d, 3 H) 5.74 (amplio s, 1
H) 6.65 (amplio d, 1 H) 6.77 (amplio s, 1 H) 6.91 (s, 1RH) 7.23
(., 1 H) 7.5 (m, 3 H)) 7.39 (dd, 1 H) 7.93 (dd, 1 H) 8.05 (dd, 1
H) 10.42 (s, 1H); MS (ESI) m/z 368/370 ([M+H]"); MS (ESI) m/z

366/368 ([M-H]).

[0128] Ejemplo 12: Sintesis de 2-cloro-5-{[(65)-8-fluoro-6-

metilfenantridin-5(6H)-il]lcarbonil}fencl.

[0129) Aislado de la prep quiral anterior para dar 0.02 g
(99.8%ee) del enantiémero puro. [a]D®® = +577° (c = 0.0082G/ML,
MeOH); MS (ESI) m/z 368/370 ([M+H)*); MS (ESI) m/z 366/368 ([M-

H]7).

{0130] Ejemplo 13: Sintesis de 2-bromo-4-{[(6R)-8-fluoro-6-

metilfenanthridin-5(6H)-il]carbonil}fenol.

[0131] Etapa A: 5-(3-bromo-4-methoxibenzil)-8-fluoro-6-metil-5, 6-

dihidrofenantridina - Una solucidn de 8-fluoxro-6-

metilfenantridina (0.211 g, 1.0 mmol) y 3-bromo-4-metoxibenzil
cloruro (0.249 g, 1.0 mmol) en 5 mL de metileno, se agregd
lentamente durante una hora a una 8solucidén agitada de (S)-2-
metil-CBS-oxazaborolidina (0.2 mL, solucién IM en tolueno) vy
complejo de borano-sulfurc de metilo (0.7 mL, solucidén 1M en
cloruro de . metileno). La mezcla de reaccién se agito a
temperatura ambiente, durante toda la noche. La mezcla de
reaccién se particioné en NaOH 1N. La fase orgénica se lavd con
solucién salina y se secd (NapSO4). El producto crudo se purifico

mediante cromatografia flash (gel de silice 60, cloruro de

A\
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metileno) para dar el producto como un sélido blanco (0.180 g,

42% de teoria); MS (ESI) m/z 426/428 ([M+H]Y).

[0132] Etapa B: 2-bromo-4-{{[{(6R)-8-fluoro-6-metilfenantridin-

5(6H)-il]carbonil}Fenol - A una solucién enfriada a -78°C de 8-

fluoro-5-(3-bromo-4-metoxibenzil)-6-metil-5, 6-dihidrofenantridina
(0.175 g, 0.41 mmol) en 5 mL de clorurc de metileno que contiene
0.1 mL de ciclohexano bajo atmésfera N; se agregd tribromuro de
boro (0.181 mL, 1.63 mmol). La reaccién se le permitid calentarse
a temperatura ambiente y agitarse durante toda la noche. El
exceso de tribromuro de boro se decompuso mediante la adicién
gota a gota de metanol a la mezcla de reaccidédn enfriada con
hielo. La mezcla de reaccidn se diluyé con cloruro de metileno y
se particioné con HC1l 2N. La fase orgdnica se separé y se
concentré en vacuo. El1 producto residual se purificé mediante
cromatografia flash (gel de silice 60, cloruro de
metileno/acetato de etilo, 19:1) para dar la mezcla del producto
(0.160 g). El enantiémero quiralmente puro se aislé mediante HPLC
gquiral (Chiralpak AD, 4.6X250 mm, acetonitrilo/etanol, 9:1) para
dar el producto como un sélido (0.041 g, 99.98% ee). 'H RMN (400
MHz, DMSO-dg) & ppm 1.19 (d, 3 H) 5.74 (m, 1 H) 6.74 (d, 1 H)
6.77 (d, 1 H) 7.01 (dd, 1H) 7.21 dt, 1 H) 7.25 (m, 3 H) 7.39 {(dd,
1H) 7.42 (d, 1H) 7.93 {(dd, 1 H) 8.05 (dd, 1 H) 10.90 (s, 1H):MS

(ESI) m/z 412/414 ([M+H]"); MS (ESI) m/z 410/412 ([M-H]").

[0133] Ejemplo 14: 2—bromo-4-{[(GR)—B—fluoro—G-metilfenéntridin—

5(6H)-il]carbonil}Fenol.

Es la do del prep quiral anterior para dar 0.049 g (99.8%ee) del

compuesto del titulo. [«]D**=+533° (¢ = 0.0104G/ML, MeOH); H RMN
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H) 6.77 (d, 1 H) 7.01 (dd, 1H} 7.22 dt, 1 H} 7.25 {m, 3 H} 7.39
{(dd, 1H) 7.43 (d, 1H) 7.93 (dd, 1 H) 8.05 (dd, 1 H) 10.89 (s,

1H); MS (ESI) m/z 412/414 ({M+H]*); MS (ESI) m/z 410/412 ([M-H]")

[0134] Ejemplo 15: Sintesis de 4-bromo-3-{[{6R)-8-fluoro-6-

metilfenantridin-5(6H)-il]carbonyl}fenol.

[0135] Etapa A: 5-(2-bromo-5-methoxibenzil)-8-fluoro-6-metil-5, 6-

dihidrofenantridina - Una solucién de g-fluoro-6-

metilfenantridina (0.211 g, 1.0 mmol) y cloruro de 2-bromo-5-
metoxibenzil (0.231 g, 1.0 mmol) en 5 mL de clorurc de metileno
se agregd® lentamente durante 1 hora a una solucibén agitada de
(S)-2-metil-CBS-oxazaborolidina {0.2 mlL, solucién 1M en to¢lueno)
y complejo de borano-metil sulfurc (0.7 mL, sclucién 1M en
cloruro de metileno). La mezcla de la reaccidén se agitd a
temperatura ambiente durante toda la noche. La mezcla de reaccién
se particioné con NaOH. La fase orgénica se lavd con solucién
salina y se seco (Na,S0;). El producto crudo se purifico mediante
cromatografia flash (gel de silice 60, cloruro de metileno) para
dar un producto como un sélido blanco (0.258 g, 60% de teoria);

MS (ESI) m/z 426/428 ([M+H]").

[0136] Etapa B: 4-bromo-3-{ [ (6R)8~fluoro-6-metilfenantridin-

5(6H)- yl] carbonil}fenol - A una solucién enfriada a -78°C de 8-

fluoro-5-(2-bromo~5-metoxibenzil) -6-metil-5, 6-dihidrofenantridina
(0.243 g, 0.57 mmol) en 5 mL de cloruro de metileno que contiene
0.2 mL de ciclohexano bejo atmbésfera Nz se agregd tribromuro de

boro (0.252 mL, 2.28 mmol). La reaccién se le permitidé calentar
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de a temperatura ambiente y agitarse durante toda la noche. El
exceso de tribromuro de borc de descompusc mediante la adicién
gota a gota de metanol a la mezcla de reaccién enfriada con
hielo. La mezcla de reaccién se diluyd con cloruro de metileno y
se particioné con HCl 2N. La fase organica se separd y concentréd
en vacuo. El producto residual se purificé mediante cromatografia
flash (gel de silice 60, clorurc de metileno/acetatoc de etilo,
19:1) para dar la mezcla del producto (0.210 g). El enantiébmero
puro se aisldé mediante HPLC quiral (Whelk-0l1 (S3S), etanol/hexano
1:1) para dar el producto como uh sélido blande (0.080 g, 99.8%
ee). 'H RMN (400 MHz, DMSO-dg) & ppm 1.19 (d, J=6.98 Hz, 3 H)
6.06 (d, J=5.69 Hz, 1 H) 6.70 (m, 2 H) 6.85 (dd, 1 H) 7.03 (m, 1
H) 7.22 (m, 2 H) 7.44 (m, 2 H) 7.88 {(d, J=7.76 Hz, 1 H) 7.99 (m,
2 H) 10.03 (s, 1 H)

MS (ESI} m/z 412/414 ([M+H]*): MS (ESI) m/z 410/412 ([M-H]").

[0137) Ejemplo 16: Sintesis de 4-bromo-3-{[(6S)-B-fluoro-6-

metilfenantridin-5(6H)-il]carbonil}fenocl.

[0138] Aislado en el prep quiral anterior para dar 0.055 g (98.6%
ee) de compuesto del titulo.
[a]D“h+476' (c=0.0104G/ML, MeOH); MS (ESI) m/z 412/414 ([M+H]");

MS (ESI) m/z 410/412 ([M-H]").

[0139] Ejemplo 17: Sintesis de 4-{[(6R) -8-fluoro-6-

metilfenantridin-5(6H)-il]carbonil}-2-metoxifenol.

[0140] Una solucién de 8-fluoro-6-metilfenantridin (0.211 g, 1.0

mmol) y cloruro 3-metoxi-4-hidroxibenzil (0.168 g, 1.0 mmel) en 5

rd



01
WO 2006/028875 76 PCT/US2005/031053

mL de cloruro de metileno se agreqge lentamente durante 1 hora a
una solucién agitada de (S)-2-metil-CBS- oxazaborolidina (0.2 mL,
solucién IM en tolueno) y complejo borano-sulfuro de metil (0.7
mL, solucién 1M en cloruro de metileno). La mezcla de reacciédn se
agité a temperatura ambiente durante toda la noche. La mezcla de
reaccién se particioné con NaOH 1IN. La fase orgdnica se lavdé con
solucién salina y se secd (NazS04). El1 producto de crudo se
purificé mediante cromatografia flash (gel de silice 60, cloruro
de metileno) para dar la mezcla del producto (0.053 g). El
enantidémero puro de aislé mediante HPLC quiral (AD,
acetonitrilo/etanol, 9:1) para dar el producto como un sélido
blanco (0.033 g, 99.8% ee). H RMN (400 MHz, DMSO-dg) & ppm 1.20
(d, J=6.98 Hz, 3 H) 3.61 (s, 3 H) 5.76 (q, J=6.64 Hz, 1 H) 6.64
(m, 2 H) 6.71 (d, J=8.28 Hz, 1 H) 6.89 (d, J=1.03 Hz, 1 H) 7.06
(td, »=7.70, 1.42 Hz, 1 H) 7.20 (td, J=7.57, 1.16 Hz, 1 H} 7.26
(td, »o=8.79, 2.85 Hz, 1 H) 7.39 (dd, J=9.31, 2.85 Hz, 1 H) 7.92
(dd, J=8.02, 1.29 Hz, 1 H) 8.05 (dd, J=B.67, 5.56 Hz, 1 H); MS
(ESI) m/z 364 ([M+H]");

MS (ESI) m/z 362 ([M-H]").

[0141] Ejemplo 18: Sintesis de 4-{[(6S)-8-fluoro-6-

metilfenantridin-5S(6H)=-il]carbonil}-2-metoxifenol

[0142] Aislado del prep quiral anterior para dar 0.02 g (98.6 &
ee) del compuesto del titulo.

[0} D?*=+493° (c=0.008G/ML, MeOH); 'H RMN (400 MHz, DMSO-d¢) & ppm
1.19 (d, J=6.73 Hz, 3 H) 3.61 (s, 3 H) 5.76 (g, J=6.64 Hz, 1 H)
6.64 (m, 2 H) 6.71 (d, J=8.02 Hz, 1 H) 6.88 (d, J=1.03 Hz, 1 H)

7.06 {td, o=7.70, 1.42 Hz, 1 H) 7.20 (td, o=7.57, 1.16 Hz, 1 H)

&
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7.26 (td, J=8.79, 2.85 Hz, 1 H) 7.39 (dd, J=9.31, 2.85 Hz, 1 H)
7.92 (dd, J=7.89, 1.42 Hz, 1 H) 8.05 (dd, J=8.79, 5.43 Hz, 1 H)
9,63 (s, 1 H); MS (ESI) m/z 364 ([M+H]1")Y; MS (ESI) m/z 362 ([M-

H]7).

[0143] Ejemplo 19: Sintesis de 4-{[(65)-6-etil-B-

fluorofenanthridin-5(6H)~-il]carbonil}fencl.

[0144] Etapa A: 6-Etil-8-metil-fenantridina- Para enfriar (hielo

gseco/acetona) bromuro de etilmagnesio (20 mL de 1.0 M in THF) se
agregé una mezcla de 4,2 -difluoro-bifenil-2-carbonitrilo (4.6
mmol, 1.0 g) en 10 mL de THF, gota a gota (15 min). La agitacién
continua durante toda la noche, y la mezcla de reaccién se diluyd
con 1l0% de cloruro de amonioc y acetato de etilo. La porcién
orgdnica se lavdé con agua y solucidén salina y se seco sobre
sulfato de magnesio. El solvente se removid$ y el producto crudo
destelld (diclorometanc) dando un sélido blanco: pf 74-75°C (0.44

g, 52%); MS m/z 216 ([M+H]").

[0145] Etapa B: 6-etil-8-fluoro-5-(4-metoxibenzil) -5, 6-
dihidrofenantridina - A una mezcla de complejo de sulfuro de
metil borano (2.5 mL de solucién 1M en diclorometano), S-2-Metil-
CBS-oxazaborolidina (1 mL de solucién 1 M en tolueno) y
diclorometano anhidro (25 mL) a una solucién de 6-Etil-8- metil-
fenantridina (0.906 g, 5 mmol) y cloruro de 4-Metoxibenzil (0.938
g, 5.5 mmol) en diclorometano (10 mL), gota a gota. La mezcla de
reaccién se agité a temperatura ambiente durante toda la noche.
Se agregdé hidréxido de sodio (10 mL de solucién 2 N), la porcidn

orgadnica se secd sobre sulfato de magnesic anhidro y el solvente
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se removid para suministrar un liquide oscuro. El material crudo
se purificé mediante cromatografia flash (diclorometano) para
lograr un sélido blanco {0.95 g, 52%): pf 71-72°C; MS m/z 362

([M+H]Y).

[0146] Etapa C: 4-{[(6S)-6-etil-8-fluorofenantridin-5(6H)-il]

carbonol}fenol - A una mezcla de tribromuro de boro puro (1.2 mL)

y ciclohexano (2 mL) en diclorometano anhidro (20 mL) enfriado
con hielo seco/isopropanol se agregd una mezcla de 6-etil-8-
fluoro-5-(4-metoxibenzil)-5, 6-dihidrofenantridina (0.90 g, 2.5
mmol) in diclorometano (10 mL), gota a gota (20 min.) La mezcla
de reaccién se agité durante toda la noche, en la medida en que
la temperatura se elevd a temperatura ambiente. El1l exceso de
tribromuro de boro se descompuso al agregar una pequefla cantidad
de metanol, seguida por HCl1 2N (5 mL). La porcién orgénica se
seco sobre sulfato de magnesio anhidro, el solvente se removid, y
el producto crudo se purifico mediante cromatografia (5% de
acetato de etil-diclorometano) para lograr un sélido tostato
{(0.583g), El1 compuesto se purificé mediante HPLC guiral para dar
0.220 g del compuesto del titulo, pf 103-104°C; 'H RMN (DMSO-dg):
5 0.86 (3 H, t, J<7.4 Hz), 1.33-1.43 (1H, m), 1.45-1.54 (1 H, m),
5.57-5.61 (1 H, m), 6.62 (2 H, d, J=8.8 Hz), 6.68 (1H, d, 8.0
Hz), 7.04-7.08(3 H, m), 7.17-7.21 (1 H, m), 7.25-7.30 (1 H, m),
7.38 (1 H, dd, J=9.3 Hz, J-2.7 Hz), 7.91 (1H, dd, J=7.8 Hz, J=1.2
Hz), 8.04 (1H, dd, J=8.7 Hz, J=5.5 Hz), 9.92 (1H, br s); MS m/z

348 ([M+H]Y).

[0147] Ejemplo 20: Sintesis de 4-{[(6R)~-6-etil-8-

fluorofenantridin-5(6H)=il]lcarbonil}fenol.
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[0148] El1 isémero menor también se aisldé de 1la separacién
anterior. (0.100 g): pf 105-106; 'H RMN (DMSO-dg): & 0.86 (3 H,

t, >~7.4 Hz), 1.33-1.43 (1 H, m}), 1.45-1.55 (1 H, m}, 5.57-5.61

(1 H, m), 6.62 (2 H, d, J~8.8 Hz), 6.68 (1 H, d, J=7.9 Hz), 7.04-

7.09 (3 H, m), 7.17-7.21 (1 H, m), 7.25-7.30 (1L H, m), 7.38 (1 H,

dd, J=9.2 Hz, J=2.7 Hz}, 7.91 (1 H, dd,, J=7.9 Hz, J=1.3 Hz),

8.04 (1 H, dd, J=8.7 Hz, J=5.5 Hz), 9.92 (1 H, br s);

MS m/z 348 ([M+H]Y).

[0149] Ejemplo 21: Sintesis de 3-{[{(6R)~6-etil-B-

fluorofenantridin-5(6H)-il]carbonil}fenol.

[0150] A una mezcla de un complejo de sulfuro de metilo (0.6 mL
de solucién 1 M en diclorometano), se agregd S-2-Metil-CBS-
oxazaborolidina {0.2 mL de solucién 1 M en tolueno) y
diclorometano anhidro (5 mL) a una solucién de 6-Etil-8-metil-
fenantridina (0.225 g, 1 mmol) y cloruro 3-metoxibenzilo (0.188
g, 1.1 mmol) en diclorometanoc {5 mL), gota a gota. La mezcla de
reaccién se agitdé a temperatura ambiente durante toda la noche.
Se agregd hidréxido de sodio (10 mL de soclucidén 2 N), la porcién
orgdnica se seco sobre sulfato de magnesio anhidro y el solvente
se removid para suministrar un liquido oscuro. El material crudo
se purifico mediante cromatografia (diclorometano) para lograr un
sélido blanco (.08 g, 22%). El material fue tomado por adelantado
sin conseguir anélisis. A una mezcla de tribromuro de boro puro
(.2 mL) y ciclohexeno (0.2 mL) en diclorometano (10 mL) enfriado
con hielo seco/isopropancol se agregd una mezcla del derivado de

metoxi anterior 0.080 g, 0.2 mmol) en diclorometano (10 mL), gota
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a gota (20 min.) La mezcla de reaccidén se agité durante toda la
noche en la medida en que la temperatura se elevé a su
temperatura ambiente. El exceso de tribromuro de boro se
descompuso al agregar una pequefla cantidad de metanocl, seguilda
por HCL 2N (5 mL). La porcién orgdnica se seco sobre sulfato
anhidro, el solvente se removidé y el producto crudo se purifico
mediante cromatografia (5% de acetato de etil-diclorometano) para
lograr una sélido (0.045g), el cual se purificé mediante HPLC
quiral para dar el isémero mayor: 0.030 g: pf 101-102; 'H RMN
(DMSO-dg): & 0.86 (3 H, t, J=7.3 Hz), 1.31-1.42 (1 H, m), 1.46-
1.54 (1 H, m), 5.59 (1 H, br s), 6.56 (1 H, d, J=7.4 Hz), 6.61 (1
H, s8), 6.76 (2 H, dd, J-8.1 Hz, J=1.7 Hz), 7.04-7.09 (2 H, m),
7.19-7.23 (1 H, m), 7.26-7.31 (1 H, m), 7.36-7.39 (1 H, m), 7.92
(1 H, dd, J=7.9 Hz, J=1.2 Hz), B8.06 (1 H, dd, J=8.7 Hz, J=5.5

Hz), 9.56 (1 H, s); MS m/z 348 ([M+H]").

[0151] Ejemplo 22: Sintesis de 4-{[(6R)-6-etil-8-

fluorofenantridin-5(6H)-il]carbonyl }benceno-1, 3-diol

[0152] Etapa A: 5-(2,4-dimetoxibenzil) 6-etil-8-fluoro-5, 6-

dihodrofenanhridina - A una mezcla de complejo de metil borano

(0.6 mL de solucién 1 M en diclorometano}, S-2-Metil-CBS-
oxazaborolidina (0.2 mL de solucién 1 M en tolueno) vy
diclorometano anhidro(5 mL) se agregdé a una solucidén de 6-Etil-8-
metil-fenantridina (0.225 g, 1 mmol) y cloruro 2,4-dimetoxibenzil
(0.221 g, 1.1 mmoles) en diclorometanoc (5 mL), gota a gota. La
mezcla de reaccidn se agitd a temperatura ambiente durante toda
la noche. Se agregd hidréxido de sodio (10 mL de solucién 2 N),

la porcidén orgédnica se secd sobre sulfato de magnesio anhidro y

146
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el solvente se removid para suministrar un liquido oscuro. El #)
material crudo se purificé mediante cromatografia (diclorometano)
para formar un sélido blanco (0.18 g, 32%): pf 125-126°C;

MS (ESI) m/z 382 ([M+H]™).

[0153] Etapa B: 4-([6R)~6-etil-B-fluorofenantridin-5(6H) -

illcarbonil)benceno-1,3-diol - A una mezcla de tribromurc de boro

puro (.2 mL} y ciclohexeno (0.2 mL) en diclorometano anhidro (10
mL) enfriado con hielo seco/isopropanol se agregdé una solucién de
5-{2,4-dimetoxibenzil)-6-etil-8-fluoro-5, 6-dihidrofenantridina
0.080 g, 0.2 mmol) en diclorometano (10 mL), gota a gota (20
min.) La mezcla de reaccién se agitd durante toda la noche, en la
medida que en que la temperatura se elevd a su temperatura
ambiente. El exceso de tribromuro de boro se descompuso al
agregar una pequefia cantidad de metanol, luego se agregé HC1l 2N
(5 mL). La porcidén orgadnica se seco sobre sulfato de magnesio
anhidro, el solvente se removié y el producto crudo se purificé
mediante cromatografia (5% acetato de etilo-diclorometano) para
lograr un sélido (0.05g), el cual se sometié a separacién
cromatogriafica de los isémeros. El isémero mayeor: 0.012 g: pf 98-
100; H RMN (DMSO-d¢): & 0.84 (3 H, t, J=7.3 Hz), 1.34-1.41 (1 H,
m), 1.49-1.56 (1 H, m), 5.55 (1 H, br s), 6.10 (1 H, d, F1.9
Hz), 6.14 (1 H, dd, J=8.4 Hz, J=2.2 Hz}, 6.85 (1 H, d, J=8.3 Hz},
7.05 (1 H, t, J=7.4 Hz), 7.15-7.19 (1 H, m), 7.21-7.26 (1 H, m)},
7.31-7.33 (2 H, m), 7.85 (1 H, dd, J=7.8 Hz, J=1.3 Hz), 7.96 (1
H, dd, J=8.7 Hz, J=5.5 Hz), 9.53 (1 H, 8), 9.61 (1 H, 8);

MS m/z 364 ([M+H]").
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[0154] Ejemplo 23: Sintesis de 4-[(6-etil-8-fluorofenantridin-

5(6H)-yl)carbonil]-3-fluorofenol.

[0155] Etapa A: 6~etil-fluoro-5-(2-fluoro~-4-metoxibenzil)-5,6-

sihidrofenantridina ~ A una mezcla de complejo de sulfuro de

metil borano (0.5 mL de una solucién 1M de diclorometano), S-2-
Metil-CBS-oxazaborolidina (0.2 mL de solucién 1 M en tolueno) y
diclorometano anhidro (5 mL) a una solucidén de 6-Etil-8- metil-
fenantridina (0.225 g, 1 mmol) y cloruro 2~fluoro-4-metoxibenzil
(0.20 g, 1.1 mmol) en diclorometano (5 mL), gota a gota. La
mezcla de reaccién se agitd a temperatura ambiente durante toda
la noche. Se agregd hidréxido de sodio (10 mL de soluciébn 2 N),
la porcibén organica se seco sobre sulfato de magnesio y el
solvente se removié para suministrar un 1liquido oscuro. El
material crudo se purificé mediante cromatografia (diclorometano)
para lograr un sélide blanco (0.13 g, 33 %):

MS (ESI) m/z 380 ([M+H]%);

[0156] Etapa B 4-[({6-etil-8~fluorofenantridin-5(6H)-y1l)

carbonil]-3-fluorofenol - A una mezcla de tribromuro de borc pure

(0.1 mL) y ciclohexeno (0.2 mL) en diclorometano anhidro (10 mL)
enfriado con hielo seco/isopropanol se agregd una solucién de 6-
etil-8-fluoro-5-(2-fluoro-4-metoxibenzil) -5, 6-dihidrofenantridina
(0.120 g, 0.3 mmol) en diclorometano (10 mL), gota a gota (20
min.) La mezcla de reacciédn se agité durante toda la noche, en la
medida en que la temperatura se elevé hasta temperatura ambiente.
El exceso de tribromuro de boro se descompuso al agregar una
pequefla cantidad de metanol, y luego se agregd HC1l 2N (5 mL). lLa

porcién orgadnica se secd sobre sulfato de magnesio anhidro, el

167
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solvente se removié y el producto crudo se purifico mediante
cromatografia (10% de acetato de etilo-diclorometano) para lograr
un sélido (0.045g): pf 109-111°C; 'H RMN (DMSO-dg¢): & 0.86 (3 H,
t, 7.2 Hz), 1.27-1.35 (1 H, m), 1.48-1.54 (1 H, m), 5.69 ( 1 H,
br s), 6.33 (1 H, br s), 6.60 (1 H, d, J=6.7 Hz}), 7.06 (1 H, br
s), 7.19-7.28 (2 H, m), 7.38 (1 H, d, o=8.0 Hz), 7.8% (1 H, d,
J=7.0 Hz), 8.01 (1 H, dd, J=8.5 Hz, J=5.3 Hz), 10.32 (1 H, br s);

MS m/z 366 ([M+H]Y).

[0157] Ejemplo 24: Sintesis de 3-[(3-cloro-6-metilfenantridin-

5(6H}-il)carbonil] fenol.

[0158] Etapa A: Acido 1-(4'-cloro-2'-fluoro-1.1'-bifenil-2-
il)Detanona-2-Acetilfenil borénico (59, 30.5 mmol) |y 4-cloro-2-
fluoroyodobenceno (8.6 g, 33.5 mmol) se disolvieron en mezcla de
tolueno/etanol (6:1, 175 mL). Una solucidén acuosa de carbonato de
potasio (2M, 60 mL) y tetrakis(trifenilfosfina) paladio (0) (1.06
g, 0.91 mmol) se agregaron a la solucién y la mezcla completa se
desgasificd utilizando vacio y agitando con una purga de
nitrégeno intermitente. La mezcla se calenté (85°C) con agitacidn
durante 14 h. A la mezcla se le permitié6 enfriarse y luego se
agregd agua. La fase orgénica se separd de la fase acuosa, y la
fase acuosa se extrajo con acetato de etilo (3 x 100 mL). Las
fases organicas se combinaron, se secaron (NazS0;), se filtraron,
y se concentraron hasta un aceite crudo. El producto se aislé por
via de cromatografia de columna flash (Biotage® 40 Mi, 5-20%,
metil terc~butiléter en hexano) y logré 4.07 g (54%) del producto

deseado en un aceite amarillo. MS (EI) m/z 248.0/250.0 (M+.);



il
WO 2006/028875 84 PCT/US2005/031053

H RMN (400 MHz, DMSO-ds) & ppm 2.45 (s, 3 H) 7.37 (m, 3 H) 7.44
{(m, 1 H) 7.57 {td, J=7.63, 1.29 Hz, 1 H) 7.65 (td, F=7.57, 1l.42

Hz, 1 H) 7.90 {(ddd, J=7.63, 1.42, 0.52 Hz, 1 H)

[0159] Etapa B: 1-(4'-Cloro-2'-fluoro-bifenil-2-yl)-etilamina - A

una solucién agitada de 1-(4'-Cloro-2'~fluoro-bifenil-2-il)-
etanona (3.2 g, 12.9 mmol) en metanol anhidrc (200 mL) se agregd
acetato de amonio sélido (19.8 g, 257 mmol). La mezcla de
reaccién se calentd (60°C, 1lh) segquido por la adicién de una
solucién metandlica de cianoborohidruro de sodio (1.62g, 25.8
mmol). Después de 16h, el metancl se removié en vacuo y se agregd
hidréxido de amonio acuoso. La fase acuosa se extrajo con dietil
éter (3 x 200 mL) hasta que la amina ya no estaba presente en la
fase acuosa. La fase organica fue entonces lavada con HCl acuoso
2N (3 x 100 mL) y las fases acuosas combinadas. El sélido formado
durante el lavado &cido se determino por ser amina dialquilada y
se segregd la fase acuosa. El hidréxido de sodio acuoso fue
entonces agregado a la fase acuosa Aacida hasta que la solucién
basica (pH 8-9). La fase acuosa bésica se extrae con dietil éter
hasta que la amina primaria ya no se detecta més en la fase
acuosa. Las fases orgdnicas combinadas se secan (NazS504), se
filtran, y se concentran para proporcionar un aceite claro gque se
usa sin purificacién adicional.

MS [(ES+), m/z]: 233 [M-16]*, catién bencilico como un resultado

de la perdida de NH;;

[0160] Etapa C: N-[1l-(4'-cloro-2’fluoro-1.1’-bifenil-2-

il)etil]~-3-metoxibenzamida- A una soluciédn de 1-(4’-Cloro-2'-

fluoro-bifenil~2-il)etilamina(lg, 4 mmoles) y trietilamina (614

o
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uL, 4.4 mmoles) en acetonitrile se agrega cloruro de 3-
metoxibenzollo (683 mg, 4 mmoles). La reaccién se mezcla durante
la noche (16 h) en un mezclador orbital a temperatura ambiente.
El acetonitrilo se removié en vacio y el sélido resultante se
disuelve en diclorometano y se aplica directamente a una columna
Biotage® (40 Mi) para cromatografia por columna flash (5-30% de
terc-butiléter de metilo en hexano) resultando en el aislamiento
de 1.22 g (79%) de un sélido blanco. pf 176.2-177.9 °C; 'H RMN
(400 MHz, DMSO-d6) & ppm 1.31 (d, J=5.69 Hz, 3 H) 3.79 (s, 3 H)
4.96 (m, 1 H) 7.07 (dd, J=8.02, 1.81 Hz, 1 H) 7.16 (d, J=7.24 Hz,
1 H) 7.36 (m, 7 H) 7.60 (m, 2 H) 8.80 (s, 1 H); MS (ESI) m/z
384/386 ([M+H]*);Anal. calculado para CyH;9C1FNOQ,: C:68.84 H:4.99

N:3.65 Encontrado: C:68.88 H:5.25 N:3.64.

[0161] Etapa D: 3-cloro-5-{3-metoxibenzil)-6-metil-5,6 6-

dihidrofenantridina- Se disuelve N-[1-(4’' -Cloro-2’-fluoro-

bifenil-2-il)-etil]-3-metoxi-benzamida (1.04g, 2.7 mmoles) en THF
anhidro (10 mL) y el frasco se tapa y se purga con una atmésfera
inerte. Se agrega bis (trimetilsilil)amida de litio (4.1 mL, 1M
den THF) a la solucién y la mezcla se calienta (70°C). El
progreso de la reaccién se monitorea por LCMS y el calentamiento
se descontinla luego del gasto del material de partida. E1 THF se
remueve y el residuo resultante se purifica por cromatografia de
columna flash (Biotage® 40 Mi, 30-50% de terc-butiléter de metilo
en hexano) proporcionando 537 mg (54%) del producto deseado. MS

[(ES+), m/z): 364/366 [M+H]*, 1 patrén de Cl.

[0162] Etapa E: 3-[(3-cloro-6-metilfenantridin-5(6H} -

il)carbonil]fenocl- A una solucién de (3-cloro-6-metil-6H-

egfai



n
WO 2006/028875 86 PCTIUS2005/0£! 1053l '
fenantridin-5-il)-(3-metoxi-fenil)-metanona (484 mg, 1.33 mmoles)
en diclorometano se agrega ciclohexenoc (%00 uL, B.9 mmoles). El
frasco se tapa y se purga con una atmésfera inerte seguido por la
adicién de una solucién al 1 M de tribromuro de boro en
dichorometano (5.3 mL). La solucidén se mezcla a temperatura
ambiente usando un agitador orbital. Después de 3 horas la
reaccién se enfria en un bafio con hielo (0°C) y calmada luego de
la adicién lenta de metanol. La solucidén clara se concentra y el
residuo resultante se purifica inmediatamente usando una columna
Biotage® 40 Mi de gel de silice preempacado (90g), eluyendo con
un gradiente de 5-30% de terc-butiléter de metilo én hexano a una
velocidad de flujo de 50 mL/min. Las fracciones que contienen el
producto deseado se combinan y se concentran para proporcionar
397 mg (85%) de un sélido blanco. !H RMN (400 MHz, DMSO-dgs) & ppm
1.17 (d, J=6.73 Hz, 3 H) 5.60 (d, J=6.21 Hz, 1 H) 6.66 (d, J=7.50
Hz, 1 H) 6.69 (s, 1 H) 6.80 (ddd, U=8.21, 2.52, 0.91 Hz, 1 H)
6.88 (s, 1 H) 7.13 (t, J=7.89 Hz5 1 H) 7.25 (dd, J=8.41, 2.20 Hz,
1 H 7.38 (m, 3 H) 7.94 (d, J-8.54 Hz, 2 H) 9.63 (s, 1 H); MS

(ESI) m/z 350/352 ([M+H]"); MS (ESI) m/z 348/350 ([M-H]").

[0163] Ejemplo 25: Sintesis de 3-{[(6R)-3-cloro-6-

metilfenantridin-5(6H)-il]carbonil}fencl

f0164] Los enantiémeros de 3-[(3-cloro-6-metilfenantridin-
5(6H)-il)carbonil] fenol (367 mg, 1.05 mmoles) se separan mediante
cromatografia quiral automatizada, preparativa, de fase normal en
una columna Chiralpak AD (20 mm x 250 mm) eluyendo con 100% de
etanol a una velocidad de flujo de 10 mL/min. Después de 1la

combinacién de las fracciones y la evaporacién del solvente en
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vacio, un pico con un tiempo de retencién de 3.801 minutos se
aisla como un sélido blanco (144 mg, 79% con base en una
proporcién de 1:1 de enantidémeros con una cantidad tebrica maxima
de 183.5 mg). [a]D*® = -398° (¢ = 0.010 g/mL, CHCli); 'H RMN (400
MHz, DMSO-dg) & ppm 1.21 (d, J=6.73 Hz, 3 H) 5.65 (d, J=6.47 Hz,
1 H) 6.70 (d, J=7.50 Hz, 1 H) 6.73 (s, 1 H) 6.B4 (ddd, J=8.15,
2.46, 0,78 Hz, 1 H) 6.92 (s, 1 H) 7.17 (£, J=7.89 Hz, 1 H) 7.28B
(dd, J=8.41, 2.20 Hz, 1 H) 7.39 (m, 2 H) 7.45 (m, 1 H) 7.98 (d,
J=8.54 Hz, 2 H) 9.68 (s, 1 H); MS (ESI) m/z 350/352 ([MH-H]"); MS
(ESI) m/z 348/350 ([M-H]"); HRMS: calculado para C;;H;¢C1NOg,

349.0870 (M), 350.09424 ([M+H]*); encontrado (ESI+), 350.09353.

[0165] Ejemplo 26: Sintesis de 3-{[(6S}-3-cloro-6-

metilfenantridin-5{6éH)-il]lcarbonil}fenol

[0166]) Los enantiémeros de 3-[(3-cloro-6-metilfenantridin-
5(6H)~il)carbonil] fenol (367 mg, 1.05 mmoles) se separan mediante
cromatografia quiral automatizada, preparativa, de fase normal,
en una columna Chiralpak AD (20 mm x 250 mm) eluyendo con 100% de
etanocl a una velocidad de flujo de 10 mL/min. Después de la
combinacién de las fracciones y la evaporaciétn del solvente en
vacio, un pico (99.9%) con un tiempo de retencidén de 9.771
minutos se aisla comc un sélido blance (135 mg, 74% con base en
una proporcién de 1:1 de enantidémeros con una cantidad tedrica
méxima de 183.5 mg). [a]lD®*® = +440° (¢ = 0.010 g/mL, CHCl3); 'H
RMN (400 MHz, DMSO-d¢) & ppm 1.21 (d, J=6.73 Hz, 3 H) 5.64 (d,
J=6.21 Hz, 1 H) 6.69 (d, »=7.50 Hz, 1 H) 6.72 (s, 1 H) 6.83 (dd,

J=2.59, 1.03 Hz3 1 H) 6.85 (m, 1 H) 6.92 (s, 1 H) 7.16 (t, J=7.89
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Hz, 1 H) 7.28 (dd, J8.41, 2.20 Hz, 1 H) 7.39 (m, 2 H) 7.45 (m, 1
H) 7.98 (d, J=8.54 Hz, 2 H); MS (ESI) m/z 350/352 ([M+H]");
MS (ESI) m/z 348/350 ([M-H]"); HRMS: calculado para Cjy1H3C1NO2,

349.0870 (M), 350.09424 ((M+H]*); encontrado (ESI+), 350.08345.

[0167] Ejemplo 27: Sintesis de 4-[(3-cloro-6-metilfenantridin-

5(6H)-11)carbonil] fenol

[0168] Etapa A: N-[1-(4’'-cloro-2’'-fluoro-1.1’-bifenil-2-

iljetil]-4-metoxibenzamida - El compuesto titulado se prepara a

partir de 1-(4’-cloro-2’-fluoro-bifenil-2-il)-etilamina (1 g, 4
mmoles), trietilamina (614 pL, 4.4 mmoles), y cloruro de 4-
metoxibenzilo (683 mg, 4 mmoles) de acuerdo con el procedimiento
y de la misma manera como se describidé en el Ejemplo 24, etapa c.
El residuo crudo se purifica inmediatamente sobre una columna
Biotage® (40Mi) para cromatografia por columna flash (5-30% de
terc-butiléter metilc en hexano} resultando en el aislamiento de
1.22 g (79%) de un sélido blanco. Pf 165- 165.9°C; H RMN (400
MHz, DMSO-dgs) & ppm 1.31 (s, 3 H) 3.8B0 (s, 3 H) 4.94 (s, 1 H)
6.97 {(d, J=8.79 Hz, 2 H) 7.15 (d, J=7.50 Hz, 1 H) 7.30 (s, 1 H)
7.43 (m, 2 H) 7.60 {(m, 3 H) 7.82 (d, J=7.50 Hz, 2 H) 8.66 (s, 1
H). MS (ESI) m/z 384/386 ([MH-H]'); Anal, calculado para

Ca2H19C1EFNO,: C:6B.84 H:4.99 N:3.65 Encontrado: C:68.81 H:5.07

N:3.65.
[0169] Etapa B: 3-cloro-5-(4-metoxibenzil)-6-metil-5, 6-
dihidrofenantridina - El1 compuesto titulado se prepara a partir

de N-[1-(4’-cloro~2’'-fluoro-bifenil-2-il)etil}-4-metoxi-benzamida

(1.04 g, 2.7 mmoles}, THF anhidroso (ao mL), y
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bis(trimetilsilil)amida de litio (4.1 mL, 1M en THF) de acuerdo
con el procedimiento y de la misma manera como se describié en el
Eijemplo 24, etapa d. El THF se remueve y el residuo resultante se
purifica por cromatografia de columna flash (Biotage® 40 Mi, 30-
50% de terc-butiléter de metilo en hexano)} proporcionando 738 mg
(75%) del producto deseado. MS [(ES+), m/z]: 364/366 [M+H]*, 1

patrén de Cl;

[0170] Etapa C: 4-[(3-cloro-6-metilfenantridin-5(6H) -

il)carbonil]fenol - El1l compuesto titulado se prepara a partir de

(3-cloro-6-metil-6H~fenantridin-5-il) - (4-metoxi-fenil)-metanona

(622 mg, 1.71 mmoles), ciclohexeno (900 uL, 8.9 mmoles), y una
solucién al 1 M de tribromuro de boro en diclorometanoc (6.8 mL)
de acuerdo con el procedimiento y de la misma manera como se
describié en el Ejemplo 24, etapa e. El residuo crudo se purifica
inmediatamente usando una columna Biotage® 40 Mi de gel de silice
preempacado (90g), eluyendo con un gradiente de 5-30% de terc-
butiléter de metilc en hexano a una velocidad de flujo de 50
mL/min. Las fracciones que contienen el preducto deseado se
combinan y se concentran para proporcionar 450 mg (75%) de un
sélido blanco. 'H RMN (400 MHz, DMSO-dg) & ppm 1.21 (d, J=6.73
Hz, 3 H) 5.67 (q, J=6.73 Hz, 1 H) 6.71 (d, J=8.79 Hz, 2 H) 6.79
(d, J=2.07 Hz, 1 H) 7.17 (d, J=8.54 Hz, 2 H) 7.26 (dd, J=8.54,
2.07 Hz, 1 H) 7.41 (m, 3 H) 7.98 (m, 2 H) 10.03 (s, 1 H); MS

(ESI) m/z 350/352 ([M+H]*); MS (ESI) m/z 348/350 ([M-H]").

[0171] Ejemplo 28: Sintesis de 4-{ [ (6R) -3-cloro-6-

metilfenantridin-5(6H)~-il]carbonil}fenol

X
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[0172] Los enantiémeros de 4-[(3-cloro-6-metilfenantridin-
5(6H)-il)carbonil]lfenol (400 mg, 1.14 mmoles) se separan por
cromatografia quiral automatizada, con cambic de solvente en la
columna, preparativo, de fase normal, sobre una columna Chiralpak
AD (20 mm x 250 mm) eluyendo con 20% de etanol en hexano a una
velocidad de flujo de 12 mL/min con. Después de la combinacién de
las fracciones y la evaporacién del solvente en vacio, un pico
(99.9%) con un tiempo de retencién de 3.571 minutos se aislé como
un sélido blanco {194 mg, 97% con base en una proporcidén de 1:1
de enantidémeros con una cantidad tedérica méxima de 200 mg). pf
273.5-276 %C; [alp®® = -321° (c = 0.010 g/mL, CHCls3): 'H RMN (400
MHz, DMSO-dg¢) & ppm 1.21 (d, J=6.73 Hz, 3 H) 5.67 (q, J6.90 Hz,
1 H) 6.71 (d, J=8.79 Hz, 2 H) 6.79 (d, 5=2.07 Hz, 1 H) 7.17 (m, 2
H) 7.26 {(dd, J=8.54, 2.07 Hz, 1 H) 7.41 (m, 3 H) 7.98 (dd, 2 H)
10.04 (s, 1 H); MS (ESI) m/z 350/352 ([M+H}"); MS (ESI) m/z

34B/350 ([M-H]").

[01#3] Ejemplo 29: Sintesis de 4-{[(68)-3-cloro-6-
metilfenantridin-5(6H)-il]carbonil}fenol

Los enantiémeros de 4-[(3—-cloro-6-metilfenantridin-5(6H) -
il)carbonil] fenol (400 mg, 1.14 mmoles) se separan por
cromatografia quiral automatizada, con cambio de solvente en la
columna, preparativa, de fase normal, sobre una columna Chiralpak
AD (20 mm x 250 mm) eluyendo con 20% de etanol en hexano a una
velocidad de flujo de 12 mL/min con. Después de la combinacién de
las fracciones y la evaporacién del solvente en vacio, un pico
(99.8%) con un tiempo de retencién de 8.078 minutos se aisldé como
un sélido blanco (200 mg, 100% con base en una proporcién de 1l:1

de enantiémeros con una cantidad teérica maxima de 200 mg). pf
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273.7-276 °C; [a]p®® = +393° (c = 0.010 g/mL, CHClz); 'H RMN (400
MHz, DMSO-dg) & ppm 1.21 (d, J=6.73 Hz, 3 H) 5.67 (q, J=6.73 Hz,
1 H) 6.71 {d, J=8.79 Hz, 2 H) 6.79 (d, J=2.07 Hz, 1 H) 7.17 (d,
J=8.54 Hz, 2 H) 7.26 (dd, J=8.41, 2.20 Hz, 1 H) 7.41 (m, 3 H)
7.98 (m, 2 H) 10.04 (s, 1 H); MS (ESI) m/z 350/352 ([M+H]");

MS (ESI) m/z 348/350 ([M-H]").

[0174] Ejemplo 30: Sintesis de 4-[(3-cloro-6-metilfenantridin-

5(6H)-1il)carbonil]lbencenc=-1,3=diol

[0175] Etapa A: N-[1-(4’-cloro-2’-fluoro-1.1l’-bifenil-2-

il}etil]-2,4-dimetoxibenzamida - El compuesto titulado se prepara

a partir de 1-{4’-cloro-2’-fluoro-bifenil-2-il)-etilamina (500
mg, 2 mmoles), trietilamina (293 puL, 2.1 mmoles), y cloruro de
2,4~dimetoxibenzilo (342 mg, 2 mmoles) de acuerdo con el
procedimiento y de la misma manera como se describe en el Ejemplo
24, etapa c. El acetonitrilo se remueve en vacio y el sélido
resultante se disuelve en diclorometano y se aplica directamente
a una columna Biotage® (40Mi) para cromatografia por columna
flash (5-30% de terc-butiléter de metilo en hexano) resultandc en
el aislamiento de 820 mg (99%) de un sélido blanco. MS (ESI) m/z

414/416 [M+H]".

[0176] Etapa B: 3-cloro-5-(2,4-dimetoxibenzil)-6-metil-5, 6-

dihidrofenantridina - El1 compuesto titulado se prepara a partir

N-[1-(4’-cloro-2'-fluoro-bifenil-2-il)-etil])-4-metoxi-benzamida
(800 mg, 1.9 mmoles), THF anhidroso (10 mL}, y
bis(trimetilsilil)amida de litio (3.8 mL, 1M en THF) de acuerdo

con el procedimiento y de la misma manera como se describid en el

s
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Ejemplo 24, etapa d. El1 THF se remueve y el residuo resultante se
purifica poer cromatografia de columna flash (Biotage 40 Mi, 30-
50% de terc-butiléter de metilo en hexano) proporcionando 564 mg
(75%) del producto deseado. MS [(ES+), m/z]l: 394/396 [M+H]Y,

patrén de 1 Cl.

[0177] Etapa C: 4-[(3-cloro-6-metilfenantridin-5 (6H) -

il)carbonil]benceno-1,3-diol - El compuesto titulado se prepara a

partir de (3-cloro-6-metil-6H-fenantridin-5-il)-(4-metoxi-fenil)-
metanona (564 mg, 1.43 mmoles), ciclohexeno (1.45 mL, 14.5
mmoles), y una solucién al 1 M de tribromuro de boro en
diclorometano (8.59 mL) de acuerdo con el procedimiento y de la
misma manera como se describidé en el Ejemplo 1, etapa e. El
residuo resultante se purifica inmediatamente usando una columna
Biotage® 40 Mi de gel de silice preempacado (90g), eluyendo con
un gradiente de 5-50% de terc-butiléter de metilo en hexano a una
velocidad de flujo de 50 mL/min. Las fracciones que contienen el
producto deseado se combinan y se concentran para proporcionar
516 mg (98%) de un aceite. MS [(ES+), m/z]: 366/368 [M+H]",

patrén de 1 Cl; MS [(ESI-), m/z]: 364/366 [M-H] , patrén de 1 Cl.

[0178] Ejemplo 31: Sintesis de 4-{ [ (6R)-3-cloro-6-

metilfenantridin-5(6H)-il]carbonil }benceno-1, 3-diol

[0179] Los enantiémeros de 4-[(3-cloro-6-metilfenantridin-
5(6H)-il)carbonil]benceno-1,3-diocl (410 mg, 1.12 mmoles) se
separaron por cromatografia quiral automatizada, preparativa, de
fase normal, sobre una columna Chiralpak AS (20 mm x 250 mm)

eluyendo con 15% de alcohol de isopropilo en hexano a una

7,\\'



T v g

WO 2006/028875 93 PCT/US2005/031053

velocidad de flujo de 20 mL/min. Después de combinar las
fraccicnes y de la evapcracién del solvente en vacio, un pico
(99.9%) con un tiempo de retencién de 7.479 minutos se aisla como
un sélido blanco (114 mg, 28% con base en una proporcién de 1:1
de enantiémeros con una canéidad teérica maxima de 205 mg). [a]p?®
= -367.6° (c = 0.0101 g/mL, CHClia); 'H RMN (400 MHz, DMSO-d¢) &
ppm 1.16 (d, J=6.98 Hz, 3 H) 5.64 (d, J=6.73 Hz, 1 H) 6.16 (d,
J=1.81 Hz, 1 H) 6.23 (dd, J=8.41, 2.20 Hz, 1 H) 6.99 (d, J=B.02
Hz, 2 H) 7.23 (dd, J=8.54, 2.07 Hz, 1 H) 7.35 (m, 2 H) 7.40 (m, 1
H) 7.92 (m, 2 H) 9.60 (s, 1 H) 9.69 (s, 1 H); MS (ESI) m/z
366/368 ([M+H]"):

MS (ESI) m/z 364/366 ([M-H]"); HRMS: calculado para CzH;gC1NO;,

365.0819 (M), 366.08915 ([M+H]'): encontrado (ESI+), 366.08918.

[0180] Ejemplo 32: Sintesis de 4-{[(65)-3-cloxo-6-

metilfenantridin-5(6H)-il]carbonil}benceno-1,3-diol

[0181] Los enantiémeros de 4-[(3-cloro-6-metilfenantridin-
5(GH)-il?carbonil]benceno-l,3—diol (410 mg, 1.12 mmoles) se
separan por cromatografia quiral automatizada, preparativa, de
fase normal, sobre una columna Chiralpak AS (20 mm x 250 mm)
eluyendo con 15% de alcohol de isopropilo en hexano a una
velocidad de flujo de 20 mL/min. Después de combinar las
fracciones y de evaporar el solvente en vacio, un pico (99.6%)
con un tiempo de retencién de 9.360 minutos se aisla como un
sélido blanco (115 mg, 28% con base en una proporcién de 1l:1 de
enantiémeros con una cantidad teérica méxima de 205 mg). [alp®® =
+359.5° (c = 0.010 g/mL, CHCli); 'H RMN (400 MHz, DMSO-ds) & ppm

1.16 (d, J=6.73 Hz, 3 H) 5.64 (d, J=6.47 Hz, 1] H) 6.16 (d, J=4.55

2w
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Hz, 1 B) 6.23 (dd, J=8.28, 2.33 Hz, 1 H) 6.99 (d, J=8.28 Hz, 2 H)
7.23 (dd, J=8.54, 2.07 Hz, 1 H) 7.35 {m, 2 H) 7.40 (m, 2 H) 7.52
(dd, 2 H) 9.60 (s, 1 H) 9.69 (s, 1 H); MS (ESI) m/z 366/368
([M+H]*);

MS (ESI) m/z 364/366 ([M-H]"); HRMS: calculado para Cz;H;sC1NO;,

365.0819 (M), 366.08915 ([M+H]*); encontrado (ESI+), 366.0892.

[0182]) Ejemplo 33: Sintesis de 3~-[(3-fluoro—-6-

metilfenantridin-5(6H)-il)carbonil] fenol

[0183] Etapa A: 1-(2’,4’-difluoro-1,1’-bifenil-2-il)etanona -

acido 2,4-Difluorofenil borénico (9.47 g, 60 mmoles), bromuro de
tretrabutilamonic (16.1 g, 50 mmoles), y carbonato de potasio
(20.7 g, 150 mmoles) se agregan a un frasco seguido por agua (30
mL). Los contenidos se mezclan hasta que la mayor parte de los
86lidos disolvibles estén en solucidén. Para la pasta restante se
agrega 2’-bromoacetofenona (9.95 g, 50 mmoles) y acetato de
paladio (1.12 g, 5 mmol). El frasco se equipa con un condensador
y los contenidos se calientan a (70°C) con agitacién mientras el
sistema se sumerge con una atmésfera de nitrégenc. Después de 12
h, el andlisis TLC indica la formacién de un producto linice en el
gasto de 2’'-bromoacetofenona. El calentamiento se descontinda y
se le permite a la reaccién enfriarse. Se agrega acetato de etilo
(500 mL) y la fase organica se extrae con agua (3 x 100 mL). La
fase de agua combinada se extrae una vez con acetato de etilo
adicional y las fases organicas se combinan, se secan (NaiSQy),
se filtran y se concentran para suministrar un aceite crudo. El
producto se aisla mediante cromatografia de columna flash

(Biotage 40 Mi, 5-20%, de terc-butil éter de metilo en hexano) y
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proporciona 5.7 g (49%) del producto deseado como un aceite
amarillo.

MS (EI) m/z 233 (M+.); 'H RMN (400 MHz, DMSO- d¢) & ppm 2.42 (s,

3 H) 7.16 (m, 1 H) 7.27 {ddd, J=I 0.57, 9.29, 2.43 Hz, 1 H) 7.39

(m, 2 H) 7.56 (td, J=7.56, 1.54 Hz, 1 H) 7.64 (td, F=7.49, 1l.41

Hz, 1 H) 7.86 (dd, J=7.43, 1.28 Hz, 1 H).

[0184] Etapa B: 1-(-2’,4’-difluoro-bifenil-2-il)-etilamina -

El compuesto titulado se prepara a partir de 1-(2’,4’-difluoro-
1,1’-bifenil-2-il)etanocna (3.67 g, 15.8 mmoles), metanol anhidro
(200 mL), acetato de amonio (12.2 g, 158 mmoles), Y
cianoborohidruro de sodio (1.99 g, 31.6 mmoles) de acuerdo con el
procedimiento y de la misma manera como se describe en el Ejemplo
24, etapa b resultando en el aislamiento de un aceite claro que
se us6 sin purificacién adicional. MS [(ES+), m/z]:217 [M-16}%,

catién bencilico como un resultado de la pérdida de NHa:.

[0185] Etapa C: N-[1-(2’,4'-difluoro-l,1’-bifenil-2-il) etil]-

3-metoxibenzamida - cloruro de 3-metoxibenzil (731 mg, 4.28

mmoles) se agrega a una solucién de 1-(-27,4’-difluoro-bifenil-2-
il)-etilamina (1.0 g, 4.28 mmoles) y trietilamina (717 uL, 5.1
mmoles) en diclorometano (10 mL). La reaccidén se mezcla durante
la noche (16 h) en un mezclador orbital a temperatura ambiente.
El volumen de diclorometano se reduce en vacio en 50% y los
contenidos de la reaccién se aplican directamente a una columna
Biotage® (40Mi) para la cromatografia de columna flash (5-30% de
terc-butiléter de metilo en hexano) resultandc en el aislamiento
de 1.52 g (97%) de un sélido blanco. mp 163.9-165 °C; 1H RMN (400

MHz, DMSOd6) & ppm 1.30 (br d, J=6.21 Hz, 3 H) 3.79 (s, 3 H) 4.96
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(brm, 1 H) 7.07 {(dd, J=8.02, 1.81 Hz, 1 H) 7.15 (d, J=7.50 Hz, 2
HY 7.32 {(m, 4 H) 7.44 (m, 2 H) 7.63 (s, 2 H) 8.79 (s, 1 H); MS
(ESI) m/z 368 ([M+H]+); Anal, calculado para CazH;gF2NOz: C:71.92

H:5.21 N:3.81 Encontrado: C:71.54 H:5.27 N:3.73

[0186] Etapa D: 3-fluoro-5-(3-metoxibenzil)-6-metil-5, 6-

dihidrofenantridina - N-[1-{2" ,4' ~-difluoro-1,1’ -bifenil-2-

il)etil]-3-metoxibenzamida (1.29 g, 3.5 mmoles) se disuelve en
THF anhidro (10 mL) y el frascoc se tapa y se purga con una
atmésfera inerte. Se agrega bis(trimetilsilil)amida de litio (4.0
mL, 1 M en THF) a la solucién y la mezcla se calienta (70°C). El
progreso de la reaccién se monitorea por LCMS y el calentamiento
se descontinba luego del gasto del material de partida. E1 THF se
remueve y se agrega HCl acuosc al 2N. El producto se extrae con
acetato de etilo (3x) y las fases orgénicas combinadas se secan
{(NazS0;), se filtran, y se concentran para suministrar un aceite
crudo. El residuo se purifica por cromatografia de columna flash
{(Biotage® 40 Mi, 30-50% de terc-butiléster de metilo en hexano)
proporcionando 1.0 g (82%) del producto deseado. 1H RMN (400 MHz,
DMSO-d6) & ppm 1.22 {d, J=6.76 Hz, 3 H) 3.71 (s, 3 H) 5.67 (s, 1
H}Y 6.77 (d, J=7.28 Hz, 2 H) 6.93 (s, 1 H) 7.03 (ddd, J=8.32,
2.73, 0.91 Hz, 1 H) 7.10 (td, J=8.71, 2.60 Hz, 1 H) 7.26 (t,
J=7.93 Hz, 1 H) 7.40 (m, 3 H) 7.97 (d, J=7.54 Hz, 1 H) 8.01 (dd,

J=8.84, 6.24 Hz, 1 H); MS (ESI) m/z 348 ([M+H]+);

HRMS: calculado para CgzH1gFNO;, 347.1322 (M), 348.13944 (([M+H]+);
encontrado (ESI_FT), 348.13903; Anal. calculado para C22H18FNO2:
C, 76.07; H, 5.22; N, 4.03. Encontrado: C, 76.02; H, 5.32; N,

3.97.

[
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[0187] Etapa B: 3-[(3-fluoro-6-metilfenantridin-5(6H) -

il}carbonil] fenol - A una solucién de 3-fluoro-5-({3-

metoxibezoil)-6~metil-5, 6~dihidrofenantridina (878 mg, 2.5
mmoles) en diclorometano se agrega ciclohexenc (1.0 mL, 10.1
mmoles). El frasco se tapa y se purga con una atmésfera inerte
seguido por la adicién de una solucién al 1 M de tribromuro de
boro en diclorometano (10 mL). La solucién se mezcla a
temperatura ambiente usando un agitador orbital. Después de 3
horas la reaccién se enfria en un baflo de hielo (0°C) y calmada
luego de la adicién lenta de metanol. La solucién clara se
concentra y el residuo y el residuo resultante inmediatamente se
purifica usando Biotage® 40 Mi de gel de silice preempacado
(90g), eluyendo con un gradiente de 5-30% de terc-butlléter de
metilo en hexano a una velocidad de flujo de 50 mL/min. Las
fracciones que contienen el producto deseado se combinan y se
concentran para proporcionar 731 mg (85%) de un sélido blanco 1H
RMN (400 MHz, DMSO-dé) & ppm 1.21 (d, J=6.73 Hz, 3 H) 5.66 (q, 1
H) 6.71 {m, 3 H) 6.84 (ddd, J=8.21, 2.52, 0.91 Hz, 1 H) 7.09 (td,
J=8.54, 2.59 Hz, 1 H) 7.16 (t, J=7.76 Hz, 1 H) 7.37 (m, 2 H) 7.44
{td, J=7.37, 1.81 Hz, 1 H) 7.97 (d, J=7.50 Hz, 1 H) B8.00 (dd,
J=8.79, 6.21 Hz, 1 H) 9.66 (s, 1 H); MS (ESI) m/z 334 ([M+H]+);

MS (ESI) m/z 332 ([M- H]-).

[01i88] Ejemplo 34: Sintesis de 3-{[(6R)-3-fluoro-6-

metilfenantridin-5(6H}-1l)carbonil] fenol

[0189] Los enantiémeros de 3~[(3-fluoro-6-metilfenantridin-

5(6H)-il)carbonil]fenol (660 mg, 1.98 mmoles) sSe separan por

0 gz
7/\(0
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cromatografia quiral automatizada, preparativa, de fase normal,
sobre una columna Chiralpak AD (20 mm x 250 mm) eluyendo con 100%
de acetonitrilo a una velocidad de flujo de 20 mL/min con. Las
fracciones que contienen el primer pico se combinan y se
concentran en vacio, para suministrar un pico (99.9%) con un
tiempo de retencién de 2.708 minutos que se aisla como un sélido
blanco (270 mg, 82% con base en una proporcién de 1:1 de
enantiémeros con una cantidad tedérica maxima de 330 mg). [alp®® =
-545® (¢ = 0.0105 g/mL, CHCl;); 'H RMN (400 MHz, DMSOd¢) 5 ppm
1.21 (d, J=6.98 Hz, 3 H) 5.66 (g, J=6.38 Hz, 1 H) 6.69 (d, J=7.24
Hz, 2 H) 6.72 (s, 1 H) 6.83 (ddd, J=8.15, 2.46, 0.78 Hz, 1 H)
7.09 (td, J-8.67, 2.59 Hz, 1 H) 7.16 (t, J-7.89 Hz, 1 H} 7.37 {(m,
2 H) 7.44 (td, 1 H) 7.96 (d, J=7.76 Hz, 1 H) 8.00 (ad, J=8.79,
6.47 Hz, 1 H) 9.66 (s, 1 H) MS (ESI) m/z 334 ([M+H]"); MS (ESI)
m/z 332 ([M-H]"); HRMS: calculado para CzH;gFNO2, 333.1165 (M),

334.12379 ([M+H]+); encentrado (ESI+), 334.12345.

[0190] Ejemplo 35: Sintesis de 3-{[(6R)-3-fluoro-6-

metilfenantridin-5(6H)~il)carbonil}fenol

[0191] Los enantiémeros de 3-[(3-fluoro-6-metilfenantridin-
5(6H}-il)carbonil]fenol (660 mg, 1.98 mmoles) se separan por
cromatografia quiral automatizada, preparativa, de fase normal,
sobre una columna Chiralpak AD (20 mm x 250 mm) eluyendo con 100%
de acetonitrilo a una velocidad de flujo de 20 mL/min con. Las
fracciones que contienen el segundo pico se combinan y se
concentran en vacio, proporcionando un sélido blanco (270 mg, 82%
con base en una proporcién de 1:1 de enantiémeros con una

cantidad te6rica maxima de 330 mg de un pico (99.9%) con un

6 243
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tiempo de retencién de 3.894 minutos; [alp?® = +490° (c = 0.0102
g/mL, CHClj): H RMN (400 MHz, DMSOdg) & ppm 1.21 (d, J=6.98 Hz, 3
H) 5.66 (q, 1 H) 6.69 (d, J=7.50 Hz, 2 H) 6.72 (s, 1 H) 6.83
(ddd, J=8.15, 2.46, 1.03 Hz, 1 H) 7.09 (m, 1 H) 7.16 (t, J-7.89
Hz, 1 H) 7.37 (m, 2 H) 7.44 (m, J=7.37, 7.37, 1.81 Hz, 1 H) 7.96
(d, J=7.50 Hz, 1 H) 8.00 (dd, J=8.79, 6.21 Hz, 1 H) 9.66 (s, 1
H); MS (ESI) m/z 334 ([M+H]*); MS (ESI) m/z 332 ([M-H]"); HRMS:
calculado para C;;H;gFNO;, 333.1165 (M), 334.12379 ({[M+H]+):;

encontrado (ESI+)}, 334.12344.

[0192] Ejemplo 36: Sintesis de 4-((3-fluoro-6-

metilfenantridin-5(6H)-il)carbonil] fenol

[0193] Btapa A: N-[1-(2’,4’-difluoro-l,l’-bifenil-2-il)etil]-

4-metoxibenzamida - El1 compuesto titulado se prepara a partir de

cloruro de 4-metoxibenzilo (731 mg, 4.28 mmoles), 1-(-2',4'-
difluoro-bifenil-2-il)-etilamina (1 g, 4.28 mmoles), y
trietilamina (717 uL, 5.1 mmoles) de acuerdo con el procedimiento
y de la misma manera como se describié en el Ejemplo 33, etapa c.
El producto se aisla por una columna Biotage® (40Mi) para 1la
cromatografia por columna flash (5-30% de terc-butiléter de
metilo en hexano) resultando en el aislamiento de un sélido
blanco, 1.53 g (97%).

pf 134.5-135 °C; 'H RMN (400 MHz, DMSO-d¢) & ppm 1.29 (d, J=5.43
Hz, 3 H) 3.80 (s, 3 H) 4.96 (m, J=5.95 Hz, 1 H) 6.97 (d, J=9.05
Hz, 2 H) 7.18 (m, 2 H) 7.36 (m, 3 H) 7.64 (d, J-4.14 Hz, 2 H)
7.83 (d, J=7.50 Hz, 2 H) 8.66 (s, 1 H); MS (ESI) m/z 368

([M+H]™) ;
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Anal, calculado para CzzH;sFaNOz: C:71.92 H:5.21 N:3.81 Encontrado:

C:72.11 H:5.23 N:3.77

[0194] Etapa B: 3-fluoro-5~(4-metoxibenzil)-6-metil-5, 6-

dihidrofenantridina- El compuestc titulado fue preparado a partir

de N-[1-(2’,4’ -difluoro-1,1’-bifenil-2-il)etilo]-4-
metoxibenzamida (1.22 g, 3.5 mmol), THF anhidrosis (10 mL), y bis
(trimetilsilil) amida de litio (4.0 mL, 1M en THF) de acuerdo con
el procedimiento y de la misma manera descrita en el ejemplo 33,
etapa d. el residuo fue purificado por cromatografia de columna
flash (Biotage® 40 Mi, 30-50% de terc- butiléter de metilo en
hexano) proporcionando 1,1 g(90%) del producto deseado 'H RMN
(400 MHz, DMSO-dg) & ppm 1.21 (d, J-6.76 Hz, 3 H) 3.77 (s, 3 H)}
5.68 (q, J=6.67 Hz, 1 H) 6.60 (dd, J=10.39, 2.60 Hz, 1 H) €.90
(d, J=8.84 Hz, 2 H) 7.07 (td, J=8.64, 2.73 Hz, 1 H) 7.27 (d,
J=8.58 Hz, 2 H) 7.40 (m, 3 H) 7.97 (m, 1 H) 8.00 (dd, J=8.84,
6.24 Hz, 1 H); MS (ESI) m/z 348 ([M+H]*); HRMS: calculado para
Ca2H19F2NO2, 347.1322 (M), 348.13944 ([MH-H]"); encontrado

(ESI_FT), 348.13914.

[0195] Etapa C: 4-{(3-fluoro-6-metilfenantridin-5(6H) -

il)carbonil)] fenol- El1 compuesto titulado fue preparadc de 3-

fluoro-5-(4-metoxibenzil) -6-metil-5, 6-~dihidrofenantridina (977
mg, 2.8 mmol), ciclohexeno (1.2mL, 11.3 m mol), y una solucién al
1M de tribromuro de boro en diclorometano (11.3 mL) de acuerdo
con el procedimiento y de la misma manera que se describié en el
ejemplo 33, etapa e. el residuo crudo fue inmediatamente
purificado usando una columna Biotage® 40 Mi de gel de silice

preempacado (90g), eludiendo con un gradiente de 5 a 30% de terc-

0
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butiléter de metilo en hexano a una velocidad de flujo de 50
mL/min. Las fracciones que contenian el producto deseado fueron
combinadas y concentradas para proporcionar 773 mg (90%) del

s6lido blanco.

!4 RMN (400 MHz, DMSO-dg} & ppm 1.21 (d, J=6.98 Hz, 3 H) 5.67 (q,
J-6.73 Hz, 1 H) 6.56 (dd, J=10.60, 2.59 Hz, 1 H) 6.70 (d, J=8.79
Hz, 2 H) 7.06 (td, J=8.54, 2.59 Hz, 1 H) 7.16 (d, J=8.28 Hz, 2 H)
7.39 (m, 3 H) 7.96 (d, J=7.76 Hz, 1 H) 7.99 (dd, J=8.92, 6.34 Hz,
1 H) 10.03 (s, 1 H); MS (ESI) m/z 334 ([MH-H]*); MS (ESI) m/z 332

([M-H]") .

[0196] Ejemplo 37: Sintesis de 4-{[{6R)-3-flucro-6-

metilfenantridin-5(6H)-il]lcarbonil}fenol

[0197] Loa enantiémeros de 4-[(3-fluoro-6-metilfenantridin-S(6H)-
il)carbonil]fenol (720 mg, 2.16 m mol) fueron separados mediante
cromatografia quiral automatizada, con cambio de disolvente en la
ceclumna, preparativo, de fase normal sobre una columna Chiralpak
AD (20 mm x 250 mm) eludiendo con 35% de hexano en etanol a una
velocidad de flujo de 15 mL/min. Las fracciones que contienen el
primer pico fueron combinadas y concentradas en vacid, para
suministrar un pico (89.9%) con un tiempo de retencién de 3.620
minutos fue aislado como un sélido blanco (318 mg, 88% con base
en una proporcién de 1:1 de enantiémeros con una cantidad teérica

maxima de 360 mg.

pf 235.7-236.8 °C; [alp®® = -648° (c = 0.010 g/mL, CHCli); 1H RMN

(400 MHz, DMSO-dg¢) & ppm 1.21 (d, J=6.98 Hz, 3 H) 5.68 (q, J=6.73

0 48
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Hz, 1 H) 6.56 (dd, J=10.48, 2.46 Hz, 1 H) 6.70 (d, J=8.79 Hz, 2
H) 7.06 (td, J=8.60, 2.72 Hz, 1 H) 7.16 (m, 2 H) 7.35 {(m, 1 H)
7.42 (m, 2 H) 7.98 (td, J=8.73, 7.11 Hz, 2 H) 10.04 (s, 1 H) MS

(ESI)} m/z 334 ([M+H]%); MS (ESI) m/z 332 ([M-H]").

(0198] Ejemplo 38: Sintesis de 4-{[(65)=-3-fluoro—-6-

metilfenantridin-5(6H)-iljcarbonil}fenol

[0199] Los enantiémeros de 4-[(3-fluoro-6-metilfenantridin-5(6H)-
il)carbonil] fenol (720 mg, 2.16 mmol) fueron separados mediante
cromatografia quiral automatizada, con cambio de disolvente en
columan, preparativo, de fase normal sobre una columna Chiralpak
AD (20 mm x 250 mm) eludiendo con 35% de hexano en etancl a una
velocidad de flujo de 15 mL/min con. Las fracciones que contenian
el segundo pico fueron combinadas y concentradas en vacid, para
suministrar un pico (99.B%) con un tiempo de retencidn de 8.095
minutos que fue aislado como un sélido blanco (345 mg, 96% con
base en una proporcién de 1l:1 de enantidémeros con una cantidad
teérica maxima de 360 mg). .p.f. 236.6-237.8 °C; [alp?® = +581° (c
= 0.0107 g/mL, CHCls); 'H RMN (400 MHz, DMSO-dg) & ppm 1.21 (d,
J=6.73 Hz, 3 H) 5.68 (g, J=6.73 Hz, 1 H) 6.56 (dd, J=10.60, 2.59
Hz, 1 H) 6.70 (d, J=8.79 Hz, 2 H) 7.06 (td, J=8.54, 2.59 Hz, 1 H)
7.16 (m, 2 H) 7.35 (m, 1 H) 7.42 (m, 2 H) 7.98 (td, J=8.79, 6.98B
Hz, 2 H) 10.04 (S, 1 H) MS (ESI) m/z 334 ([M+H]*); MS (ESI) m/z

332 {[M-HI").

[0200) Ejemplo 39: Sintesis de 4-[(3-fluoro-é-metilfenantridin-

5(6H)-il)carbonil]benceno-1, 3-diol
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[0201] Etapa A: N-[1-(2’,4’-difluoro-1,1’~-bifenil-2-il)etil]-2,4-

dimetoxibenzamida - el compuesto titulado fue preparado a partir

de cloruro de 2,4-dimetoxibenziloc (B60 mg, 4.28 mmol), 1-(-2/,4'-
difluoro-bifenil-2-il)-etilamina (1 g, 4.28 mmol), y trietilamina
(717 uL, 5.1 mmol) de acuerdo con el procedimiento y de la misma
manera como se describlé en el ejemplo 33, etapa ¢ resultando en
el aislamiento de 1.47 g(86%) de un sélido blanco. .p.f. 134.8-
135.2 °C; H RMN (400 MHz, DMSO-dg} & ppm 1.29 (d, J=5.95 Hz, 3
H) 3.B1 (s, 3 H) 3.92 (s, 3 H) 4.93 (d, J-6.73 Hz, 1 H)} 6.59 (dd,
J=8.79, 2.33 Hz, 1 H) 6.64 (d, J=2.33 Hz, 1 H) 7.18 (m, 2 H) 7.49
(m, 6 H) B8.29 (s, 1 H); MS (ESI) m/z 398 ([M+H]"); Anal,
calculado para CziHz1F2NO3: C€:69.51 H:5.33 N:3.52 Encontrado:

C:69.27 H:5.30 N:3.39

[0202] Etapa B: 3-fluoro-5-(2, 4-dimetoxibenzil)-6-metil-5, 6-

dihidrofenantridina- El compuesto titulado fue preparado a partir

de N-[1-(2',4'-diflvoro-1,1’-bifenil-2-il)etil]-2,4-
dimetoxibenzamida (1.29 g, 3.2 mmol), THF anhidroso (10 mL), y
bis {(trimetilsilil) amida de litio (4.0 mL, 1M en THF) de acuerdo
con el procedimiento y de la Qisma manera como se describid en el
ejemplo 33, etapa d. el residuo resultante fue purificado por
cromatografia de columna flash (Biotage® 40 Mi, 30-50% de terc-
butiléter de metilo en hexano) proporcionando 1,2 g(99%) del
producto deseado. 'H RMN (400 MHz, DMSO-ds) & ppm 1.16 (d, J=6.76
Hz, 3 H) 3.79 (brm, 6 H) 3.92 (s, 1 H) 6.28 (s, 1 H) 6.62 (m, 1
H) 7.06 (s, 1 H) 7.34 (br m, 1 H) 7.42 (br m, 3 H) 7.52 (br d,
J=7.54 Hz, 1 H) 7.96 (m, 2 H); MS (ESI) m/z 378 ([M+H]"); HRMS:
calculado para CaiHzoFNO;, ' 377.1427 (M), 378.15000 ([M+H1%);

encontrado (ESI_FT), 378.14878
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[0203] Etapa c: 4-[ {3-fluoro-6-metilfenantridin-5(6H) -

il)carbonil]benceno-1, 3-diol- El compuesto titulado era 3-fluoro-

5-(2,4-dimetoxibenzil)-6-metil-5, 6~dihidrofenantridina (1.25 mgqg,
3.3 mmol), ciclohexeno (1.74mL, 16.5 m mol), y una solucién al 1M
de tribromuro de boro en diclorometano (16.5 mL) de acuerdo con
el procedimiento y de la misma manera que se describidé en el
ejemplo 33, etapa e. el residuo «crudo fue purificado
inmediatamente usando una columna Biotage® 40 Mi de gel de silice
preempacado (90g), eludiendo con un gradiente de 5-30% de terc-
butiléter de metilo en hexano a una velocidad de flujo de 50
mL/min. Las fracciones que contenian el producto deseado fueron
combinadas y concentradas para proporcionar 1.0 g (85%) de un
sélido blanco. 'H RMN (400 MHz, DMSO-ds) & ppm 1.16 (d, J=6.98
Hz, 3 H) 5.65 (d, J=6.73 Hz, 1 H) 6.16 (d, J=1.81 Hz, 1 H) 6.22
(dd, J-8.41, 2.20 Hz, 1 H) 6.75 (d, J=9.83 Hz, 1 H) 6.98 (d,
J=8.28 Hz, 1 H) 7.04 (td, J=8.60, 2.72 Hz, 1 H) 7.36 (m, 3 H)
7.90 (d, J-7.50 Hz, 1 H) 7.94 (dd, J=8.92, 6.34 Hz, 1 H) 9.62 (s,
1 H) 9.70 (s, 1 H) Ms (ESI) m/z 350 ([M+H]+); MS (ESI) m/z 348
{[M-H]"); HRMS: calculado para CaiH;gFNO;, 349.1114 (M), 348.10414

({M+H]"); encontrado (ESI-), 348.10418.

[0204] Ejemplo 40: Sintesis de 4-{[(6R)-3-fluoro-6-

metilfenantridin-5(6H)-il]carbonil }benceno=-1, 3-diol

{0205] Los enantidémeros de 4-[(3-fluoro-6-metilfenantridin-5(6H)-
il)carbonil]benceno-1, 3-diol (800 mg, 2.29 mmol) fueron separados
por cromatografia quiral automatizada, preparativa de fase normal

sobre una columna Chiralpak AS (20 mm x 250 mm) eludiendo con 15%



WO 2006/028875 105 PCT/US2005/03 POS;W

de alcohol de isopropilo en hexano a una velocidad de flujo de 20
mL/min con. Las fracciones que contenian el primer pico fueron
combinadas y concentradas en vacid, para suministrar un pico
(99.9%) con un tiempo de retencién de 7.971 minutes y fue aislado
como un sélido blanco (224 mg, 56% con base en una proporcién de
1:1 de enantibémeros con una cantidad tedérica maxima de 400 mg).
p.f. 184-187 0C; [alp®™® = -665° (c = 0.0104 g/mL, CHCl3); 'H RMN
(400 MHz, DMSO-dg¢) & ppm 1.16 (d, J=6.73 Hz, 3 H) 5.65 (m, J=6.73
Hz, 1 H) 6.16 (d, J-1.81 Hz, 1 H) 6.22 (dd, J=8.41, 2.20 Hz, 1 H)
6.75 (d, J=9.83 Hz, 1 H) 6.98 (d, J=8.28 Hz, 1 H) 7.04 (td,
J=8.67, 2.59 Hz, 1 H) 7.33 (m, 2 H) 7.39 (m, 1 H) 7.90 (d, J=7.76
Hz, 1 H) 7.94 (dd, J=8.79, 6.21 Hz, 1 H) 9.62 (s, 1 H) 9.70 (s, 1
H); MS (ESI) m/z 350 ([M+H]'); MS (ESI) m/z 348 ([M-H]"):; HRMS:
calculado para C;lH;6FNO3, 349.1114 (M), 350.1187 ([M+H]+);

encontrado (ESI+), 350.1181.

[0206] Ejemplo 41: Sintesis de 4-{[(6S)-3-fluoro-6-

metilfenantridin-5(6H)-il]carbonil }benceno-1, 3-diol

[0207] Los enantiémeros de 4-[(3-fluoro-6-metilfenantridin-5(6H)-
il}carbonil]benceno-1, 3-diol (800 mg, 2.29 mmol) fueron separados
por cromatografia quiral automatizada, preparativa de fase normal
sobre una columna Chiralpak AS (20 mm x 250 mm) eludiendo con 15%
de alcohol de isopropiloc en hexano a una velocidad de flujo de 20
mL/min con. Las fracciones que contenian el segundo pico fueron
combinadas y concentradas en vacié, para suministrar un pico
(99.3%) con un tiempo de retencién de 9.345 minutos y fue aislado
como un sbélido blanco (220 mg, 55% con base en una proporcién de

1l:1 de enantiémeros con una cantidad méxima tebrica de 400 mg).
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.p.£. 182-184 °C; [alp®® = +618° (c = 0.0101 g/mL, CHCli); 'H RMN
(400 MHz, DMSO-dg) & ppm 1.16 (d, J=6.73 Hz, 3 H) 5.65 (d, J=6.73
Hz, 1 H) 6.16 (d, J=1.81 Hz, 1 H) 6.22 (dd, J=8.41, 2.20 Hz, 1 H)
6.75 (d, J=10.35 Hz, 1 H) 6.98 (d, J=8.28 Hz, 1 H) 7.04 (td,
J=8.60, 2.72 Hz, 1 H) 7.33 (m, 2 H) 7.39 (ddd, J=7.70, 6.79, 2.07
Hz, 1 H) 7.90 (d, J=7.50 Hz, 1 H) 7.94 (dd, J=8.79, 6.47 Hz, 1 H)
9.62 (s, 1 H) 9.70 (s, 1 H) MS (ESI) m/z 350 ([M+H]*); MS (ESI)
m/z 348 {[M-H]"); HRMS: calculado para C;H;sFNO;, 349.1114 (M),

350.1187 ([M+H]*); encontrado (ESI+), 350.11817.

[0208] Ejemplo 42: Sintesis de 4-[(3,8-difluoro-6-

metilfenantridin-5{6H)-il)carbonil] fenol

[0209] Etapa A: 4-Metoxi -N-( 1 -(2',4,4'-trifluoro-1,1’-
bifenil-2-11) etil)benzamida - A wuna solucibén agitada de 1-
(2',4,4'-trifluoro-1,1’-bifenil-2- il)etilamina (0.71 g, 2.84
mmol) en diclorometano (5 mL) se trata con 4- metoxi benzil
cloruro (0.51 g, 3.0 mmol), y N,N-diisopropiloetiloamina (0.77 g,
6.0 mmol). lLa reaccidén se agita a temperatura ambiente por 12
horas, y el solvente evaporado en vacio da un aceite crudo. El
aceite crudo fue purificado por cromatografia preparativa liquida
con columna preempacada de Mi Biotage® 40 de gel de silice (90
g), eluyendo con un gradiente entre 5% y 50% de éter terc-butil
metilo en hexano a un indice de 40 mL/min para proporcionar,
después de evaporacién del solvente, un aceite incoloro. La
cristalizacién del aceite incoloro de acetato-hexano de etilo
proporciona un rendimiento de (0.98 g, 2.54 mmol, 90%) de un
compuesto titulado como un sélido cristalino, incoloro homogéneo.

p-f. 163-165 °C; MS [(+ESI), m/z]: 386 [M+H]+; 1R (s861lido), Vmax:
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3257, 1620, 1606, 1503, 1329, 1249, 1175, 1032, 844, 777, 670 cm”
l; 1H RMN (400 MHz, DMSO-“*) &: 1.29 (d, J= 5.4 Hz, 3H), 3.80 (s,
3H), 4.93 (amplio s, 1H), 6.93 (d, J- 8.8 Hz, 2H), 7.14 (td, J=
8.5, 2.7 Hz, IH), 7.22 (dd, J= 8.5, 5.9 Hz, 2H), 7.37 (t, 2H),
7.46 (d, J= 9.1 Hz, IH), 7.61 (d, J= 4.7 Hz, IH), 7.83 (d, J= 7.2
Hz, 2H), 8.66 (d, J= 3.9 Hz, IH), existe como una mezcla de 2:1
de rotémeros; Anal, calculado para CzH;aF3NOz: C, 68.57; H, 4.71;

N, 3.63. Encontrado: C, 68.65; H, 4.80 N, 3.4B.

[0210] Etapa B: 3,B-Disulfuro—S—(4—metoxibenzil)—6—me;il-5,6-

dihidrofenantridina - Una solucién agitada de 4-metoxi-N-[1-

(27,4’ ,4'-trifluoro-1,1’-bifenil-2-il)etil [benzamida (0.95 g,
2.46 mmoles)en tetrahidrofurano se trata bajo nitré4geno con una
solucién 1.0 M de  Dbis(trimetilsilil)amida de 1litio en
tetrahidrofurano (5 mL, 5.0 mmol) y se calienta a 70°C durante
quince horas. La mezcla de reaccién se disuelve en acetato de
etilo y se lava secuencialmente con una solucién de acido
clorhidrico al 1 N y agua. La fase organica se seca sobre sulfato
de sodio anhidrido, se filtra, y el solvente se remueve en vacio
para lograr un sélido crudo. El1 sélido crudo se purifica por
medio de cromatografia de liquido preparativa sobre Biotage® 40
Mi columna de gel silice preempacado (90g), se eluye con un
gradiente entre 3% y 15% de terc-butil éter de metilo en hexano
para, después de la cristalizacién con etil acetato de hexano, el

titulo del compuesto (0.36 g, 0.99 mmoles, 40%) como un sélido

homogéneo, colorido y cristalino, p-f. 98-100 °C; MS [ (+ESI),
m/z. 366 [M+H]l+; IR (s6lido), vmax : 2920, 1630, 1600, 1580, 1510,
1495, 1385, 1320, 1250, 870, 840, 810 cm"1l; 'H RMN (400 MHz,

DMSO-dg) &: 1.22 (d, J= 7.0 Hz, 3H), 3.77 (s, 3H), 5.73 (q, J=
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6.7 Hz, 1lH)S5 6.59 (dd, J= 10.3, 2.3 Hz, 1H), 6.90 (d, J= 8.8 Hz,
2H), 7.07 (td, J= 8.6, 2.7 Hz, 1H), 7.27 (d, J= 8.3 Hz, 2H), 7.27
(td, J= 8.5, 3.2 Hz, 1H), 7.39 (dd, J= 9.2, 2.7 Hz, 1lH), 7.98
(dd, J= 8.9, 6.3 Hz, 1lH), 8.02 {dd, J= 8.5, 5.4 Hz, 1lH); Anal,
calculado para CyH;;FaNO2: C, 72.32; H, 4.69; N, 3.83. Encontrado:

C, 71.82; H, 4.52; N, 3.76.

[0211] Etapa C: 4-[{(3,8-Difluoro-6-metilfenantridin-5(6H) -

il)carboil] fenol - Una suspensién stirred de 3,8-difluoro-5-(4-

metoxibenzil)-6é-metil-5, 6-dihidrofenantridina {(0.20 g, 0.55
mmoles) y ciclohexano (1.64 g, 20.0 mmoles) se trata a
temperatura ambiente bajo nitrégeno con una solucidén de
tribromuro de boro en diclorometano (4.0 mL, 4.0 mmoles). Después
de agitacién durante aproximadamente dos horas a temperatura
ambiente, la reacciédn se enfria a 20°C y se apaga con metanol (5
mL). El solvente se evapora en vacio en un aceite oscuro. El
aceite oscuro se purifica mediante cromatografia liquida
preparativa en Biotage® 40 Mi columna de gel silice preempacado
(90 g), se eluye con un gradiente entre 5% y 30% de terc-butil
éter de metilo de hexano a una velocidad de flujo de 50 mL/min
para lograr, después de la evaporacién del solvente en vacio y la
trituracién con dietil éter-hexano, el titulo del compuesto (0.19
g, 0.54 mmoles, 99%) como un sélido amorfo y racémico, p-f 193-
195 °C; MS [(+ESI), m/z]: 352 [M+H]+; MS [(-ESI), m/z]: 350 [M-
H1"; H RMN (400 MHz, DMSO-g¢) &: 1.21 (d, J= 7.0 Hz, 3H), 5.71
(q J= 6.8 Hz, 1H), 6.55 (dd, J= 10.5, 2.5 Hz, 1H), 6.70 {d, J=
8.6 Hz, 2H), 7.06 (td, J= B.6, 2.6 Hz, 1H), 7.16 (d, J= 8.6 Hz,

2H), 7.27 (td, J= 8.8, 2.7 Hz, 1H), 7.38 (dd, J= 5.2, 2.7 Hz,
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1H), 7.97 (dd, J= 9.0, 6.4 Hz, 1lH), 8.01 (dd, J= 9.1, 6.0 Hz,

1H), 10.04 (s, 1lH).

[0212] Ejemplo 43: Sintesis de 4-{{({6R)-3,8-Difluoro-6-

metilfenantridin-5(6H)-il]carbonil}fenol*

[0213] Los enantiémeros de 4-[(3,8-difluoro-6-
metilfenantridin-5(6H)-il)carbonil) fenol (0.15g, 0.43 mmoles) se
separan por cromatografia quiral automatizada, preparativa, y de
fase normal sobre una columna Chiralpak AD-H®* (2 x 25 cm)
eluyendo ccn etancl a una velocidad de flujo de 10 mL/min.
Después de evaporacidn del solvente en vacio, el pico uno con una
retencién de tiempo de 6.0 minutos y monitoreado por detecciédn
ultravioleta produjo, después de trituracién con dietil éter-
hexano, 4-{[(6R)~3,8-difluorxo-6-metilfenantridin-5(6H) -
illcarbonil}fenol* (0.05 g, 0.14 mmoles, 33%) como un sdlido
amorfo, sin color y homogéneo, m.p. 138-140°C; Ta = 6.0 minutos;
[@]p®® = -560° (c = 10.0 mg/mL en CHCly): MS [(+ESI), m/z]: 352
[M+H]+; MS [(-ESI), m/z]: 350 [M-H]"; 1R (sélido), vmx: 3300,
1606, 1570, 1510, 1495, 1390, 1330, 1265, 1225, 870, 810 cm"1l; 1H
RMN (400 MHz, DMSO-cfe) &: 1.21 (d, J= 6.8 Hz, 3H), 5.71 (q, J=
6.8 Hz, IH), 6.55 (dd, J= 10.5, 2.5 Hz, 1lH)5 6.70 (d, J= 8.8 Hz,
2H), 7.06 (td, J= 8.6, 2.6 Hz, 1H}, 7.16 (d, J= 8.6 Rz, 2H), 7.27
(td, J= 8.8, 2.7 Hz, 1H), 7.38 (dd, J= 9.2, 2.7 Hz, 1lH), 7.07
{dd, J= 9.0, 6.4 Hz, 1H), 8.01 (dd, J= 9.0, 5.6 Hz, 1H), 10.06
(s, 1H); Anal, calculado para C;lH;sF2NO2: C, 71.79; H, 4.30; N,

3.99. Encontrado: C, 71.83; H, 4.96; N, 3.54.
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La configuracién estereoquimica no es absoluta y se asigné de

manera arbitraria.

[0214] Ejemplo 44: Sintesis de 4-{[(6S)-3,8-Difluoro-6-

metilfenantridin-5(6H)-il]carbonil}fenol*

[0215] Los enantiémeros de 4-[(3,8~difluorc-6-
metilfenantridin-5(6H)-1l)carbonil] fenol (0.15g, 0.43 mmoles) se
separan por cromatografia quiral automatizada, preparativa, y de
fase normal sobre una columna Chiralpak AD-H® (2 x 25 cm)
eluyendo con etanol a una velocidad de flujo de 10 mL/min.
Después de evaporacién del solvente en vacio, el pico dos con un
tiempo de retencién de 9.5 minutos y monitoreado por deteccidn
ultravioleta produjo, después de trituracién con hexano, 4-
{[{6S)-3,8-difluoro-6-metilfenantridin-5(6H)-il]carbonil}fenol*

(0.04 g, 0.11 mmoles, 26%) como un sélido homogéneo, sin color y
amorfo, p.f. 135-138 °C; TR = 9.5 minutes; [a]p?® = +561° (c =
10.0 mg/mL en CHCl3); MS [(+ESI), m/z]: 352 [M+H]+; MS [(-ESI),
m/z\. 350 [M-H]"; IR (sélido), wvmax: 3300, 1606, 1570, 1510, 1495,
1390, 1330, 1265, 1225, B70, Bl0 cm'l; 'H RMN (400 MHz, DMSO-dg) &
1.21 (d, J= 6.8 Hz, 3H), 5.71 (q, J= 6.8 Hz, 1H), 6.55 (dd, J=
10.4, 2.6 Hz, 1H), 6.70 (d, J= 8.6 Hz, 2H), 7.06 (td, J= 8.7, 2.6
Hz, 1H), 7.16 (d, J= 8.6 Hz, 2H), 7.27 (td, J= 8.8, 2.7 Hz, 1lH),
7.38 (dd, J= 9.1, 2.6 Hz, 1H), 7.97 (dd, J= 8.7, 6.4 Hz, 1H),
8.01 (dd, J= 8.8, 5.5 Hz, 1H), 10.05 (m, IH)}; Anal, calculado
para CzH;sF2NOz: C, 71.79; H, 4.30; N, 3.99. Encontrado: C, 70.68;

H, 4.50; N, 3.69.

0 235
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*L.a configuracién estereoquimica no es absoluta y se asigndé de

manera arbitraria.

[0216] Ejemplo 45: Sintesis de 4-{[(6R)-3,8-difluoro-6-

metilfenantridin-5(6H)-il]carbonil}-2~fluorofenol

[0217] 4-{[(6R)-3,8-difluoro-6-metilfenantridin-5(6H) -
il]carbonil}-2-fluorofenol se prepara de una manera similar a 1o
presentado en el ejemplo 42. Este se purificé por HPLC quiral.

[a]D25 =-453.7° (¢ = 10 mg/mL, MeOH);MS (ES) m/z 369.8.
Ejemplo 46:

[0218] Compuestos representativos de esta invencién fueron
evaluados en los siguientes procedimientos de ensayo
farmacolédgico estdndar los cuales demostraron actividad anti
inflamatoria. Los procedimientos de ensayo wusados y 1los

resultados obtenidos se describen brevemente adelante.

Procedimientos de Ensayo:

Células

[0219] Frascos T-175 de 100% de células HAECT-1 confluentes
(células endoteliales adrticas humanas inmortalizadas) se lavan
con 8 ml de HBSS (sclucibén salina amortiguada con HEPES) y se
infectan durante cuatro horas con 6 ml de una dilucién 1:10 del
virus AdS5-wt-hERa (un vector de transfeccién de adenovirus que
media la expresidén accionada por el promotor CMV del Era humano)

en un medio Basal de Células Endotellales libres de rojo fenol
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(Clonetics, San Diego CA, Catédlogo #CC-3129) que contiene 0.25%
de albimina de suero bovino (EBM-BSA). Después de cuatro horas,
las células se lavan con EBM-BSA e incubadas durante la noche en
el mismo medio. Luego de la incubacién durante la noche, 1las
células se lavan con EBM-BSA e infectan durante 2 horas con 6 ml
de una diluecidén 1:10 del virus Ad5-3x(NFxB).Luc (un vector de
expresién de luciferasa del adenovirus accionade por 3
repeticiones del sitio 5’ del MHC NFxb al promotor de timidita
quinasa) en EBM-BSA. Después de dos horas, las células se lavan,
y se incuban a 34°C durante 1 hora. Las células fueron entonces
lavadas, tripsinizadas, contadas y resuspendidas en 95% de FBS /
5% de dimetilsulfoxido en una concentracién de 4x10% células/ml,
congeladas como alicuotas de 1 o 5 en crio-frascos y se almacenan
a -150°C. Las células de control (sin infeccién ER) se procesan

como anteriormente sin la infeccién del virus Ad5-wt-hERa.

Ensayos de IL-6 y Creatina Quinasa

[0220] Las células HAECT-1 infectadas con Era ¢ las células de
control se descongelan, se diluyen en 42x en EBM-BSA caliente, se
colocaron en placas de 96 pozos a 0.1 ml/pozo y se incuban
durante 4h a 34°C. Los compuestos de ensayo se agregan a las
células como 2x material de partida en EBM-BSA que contiene 2
ng/ml del virus IL-1p AdS5-IL-6(1250bp).Luc y las placas se
regresaron a la incubadora (34°C). Después de 15-20 h, las
células se lizaron con 50 pl del reactive Promega Cell Culture
Lysis durante aproximadamente 5 minutos a temperatura ambiente en
un agitador. Después de lizar, 15 pl del lisato se transfiere a

unas placas de luminémetro para 1la determinacién de 1la
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luciferasa. La actividad de la luciferasa se evalGa usando un
contador multimarca Perkin Elmer Victor2 1420. La creatina
quinasa se determina de la rata de incremento en Ay Seguido por
la adicién de 100 pL del reactivo de ensayo CK (Sigma, cat. No

47-10) al resto del lisato de célula.

AnAlisis de loas datoa

[0221] Pa{a los célculos de ICsp Yy ECsp, IL-6 promedio,
luciferasa o los valores de CK contra el 1logy,py de la
concentracién del compuesto se ajustaron a cuatro ecuaciones
logisticas de pardmetro. El valor ICsp/ECsp, la “pendiente Hill”,
los 1limites superior e inferior de 1la curva se estimaron

iterativamente.

Ratones

[0222] Ratones C57BL/6 ovarictomizados (16-20 g) (Tacdnico) se
separan en grupos de B. Después de 5-7 dias de recuperacién, los
ratones se alimentan con una dieta de masticar o una dieta
aterogénica (15.75% de grasa, 1.25% de colesterol y 0.5% de
colato de sodio) (Dieta purina #21539). El compuesto de ensayo ©
el compuesto EE se administra una vez diariamente mediante
alimentacién forzosa en un vehiculo de metilcelulosa/tween (0.1
ml por ratén) durante 5 semanas. Al final del periodo
experimental, el higado se recolecté y el peso himedo uterino se

registré.
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Andlisis de ARN

[0223] El ARN total del higado se preparé mediante el uso del
reactivo Trizol (BRL). La regulacién de estrédgeno y del compuesto
de los genes objetivo NF-kB, se verifican por tiempo real RT-PCR
usando un Sistema de Deteccién de Secuencia ABI PRISM 7700 de
acuerde con el protocolo del fabricante (Applied Biosystems). Los
datos se analizan utilizando el Sequence Detector vl1.7 software
(Applied Biosystems) y se normalizan a GAPDH usando el conjunto

principal de Applied Biosystems.

[0224] La tabla siguiente resume los resultados obtenidos en
los procedimientos de ensayo farmacolégico estdndar descritos

anteriormente:

-

PCT/US2005/031653 U‘m’b
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Ejemplo Stereo |R2 |R7|R9 [RIO| RIJ|RiZ| RI3| IL&dnc K
ICye nM | ECsy nM
(XE3) | (%E2)
3 1 F | Me OH 414 114%)
] 1 F | Ms OH 38 (53%) IA
1 1 F [Ms| OH S(100%) |IA
31 Tl Me | OH OH A(B7%) |TA
2 CI Me | OH OH 789 IA
| (125%)
20 1 F |Et OH 6 (95%) IA
19 1 F | Bt OH 85 (88%) IA
4 1 F_|Me OH 47 (102%) [IA
S 1 F _[Mc|F OH 9P7T%) [IA
6 1 — |F |MelF oH 403(90%) [TA
24 recemic | C1 Mc OH Not tested
25 1 Cli Me OR 9 (103%) | 141 (36%)
26 1 cl Me OH | 377 (49%)_| 1A
27 moemic | C1 Me OH Not testcd
28 ] cl Me OH 6 (120%) | 69 (32%)
29 1 CI Me OH 1000 IA
| _ (75%)
7 1 F_|Mo|F OH | 263 (70%) | 1A
] 1 F_|Me|F | OH [1A IA
33 racemic { F Ma OH Nol tested
34 L F Mc CH 11 (188%) [JA
35 ] b Mo CH IA
36 racemic | F Me OH Not tested
37 1 F Ms OH 6(114%) | 28 (20%)
38 i F Me OH A
39 racemio | F Me | OH OH Not tesied
40 1 F Me | OH OH 1 (107%) | 8 (20%)
(41 1 F Mo | OH 0" 272 (88%) |IA
22 1 ¥ _[Bi |OH OH 2(106%) |3 (38%)
21 1 F IB 40(134%) | 50% @
1pM
10 1 F |Ms F |OH 1473 IA
(68%)
Ejemplo | Svereo |RI|R7 | RS [RIO| RIT |RIZ|RI3| JL6dwc CcK
# ICgp nM | ECsq nM
2, (RE2)
9 1 F |[Mo| |F [ORH 31 (B1%) | 1A
23 racemic F_|Et |F OH 1(107%) |IA
[17 1 F_| Me O-_|OH 364 A
Me {113%)
18 1 B [ Me O- |OH 1A
. Me
11 1 F [Me OH |Ci 271 307(-29%)
_ (107%)
12 1 F_|Me OH |CI IA
13 1 F_|Me Br__|OH 51(102%) |IA
14 1 F_|Me Br |OH 1A
15 I ¥ |Ms|{Br OH | 301 (76%) | IA
16 1 F_|Me|Br OH | 832 (91%) | IA
42 racemic |F [F | Me OH 4.5 (95%) | 90 (37%)
43 1 F [P |Me OH 1.5 (1479%)
44 1 F |F |Me OH 130
{132%)

0
A
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S1 no se indica lo contrario, los sustituyentes R;—-Ris representan

hidrégeno.

[0225] E2 inhibe la expresidén de NF-xB e IL-6 en las células
HAECT-1 infectadas con Ad5-wt-ER con un valor ICsp alrededor de 1
nM e induce la expresidén de creatina quinasa en las mismas
células con potencia similar (5.8 nM). En contraste, los
compuestos preferidos de la presente invencidén de manera potente
y eficaz inhiben la expresién de NF-xB e IL-6 en las células
HAECT-1 infectadas con Ad5-wt-ER pero no inducen expresién de
CK de una manera dependiente de ER. La habilidad de 1los
compuestos preferidos de la presente invencién para inhibir 1la
expresién de NF-xB e IL-6 sin induci; la actividad CK demuestra
la actividad anti-inflamatoria en la ausencia de la actividad

estrogénica clasica.

[0226] Con base en los resultados obtenides en los
procedimientos de ensayo farmacoldégico estédndar, los compuestos
de esta Iinvencidén son compuestos selectivos anti-inflamatorios
itiles para el tratamiento y 1la prevencién de enfermedades
inflamatorias crénicas sin estimular la proliferacié4n uterina y
de células de pecho como 8se encuentra con los estrédgenos

clasicos.

[0227] Ejemplo 47: Los procesos detallados més adelante son
ilustrativos de procesos para evaluar los compuestos de 1la

presente invenciodn.
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Evaluaciédn del compuesto de ensayo usando el procedimiento de

ensayo ERE-reportero en células de cincer de pecho MCF-7

[0228] Soluciones de partida de los compuestos de ensayo
(usualmente 0.1 M) se preparan en DMSO y luego se diluyen 10 a
100 veces con DMSO para hacer las soluciones de trabajo de 1 o 10
mM. Los materiales DMSO se almacenan a 4°C (0.1 M) o a =-20°C
(<0.1M). Las células MCF-7 se pasean dos veces por semana con un
medio de crecimiento [medio D-MEM/F-~12 que contiene 10% (v/v) de
suero bovino fetal inactivado por calor, 1% (v/v) de Penicilina-
Estreptomicina, y 2mM de glutaMax-l1l]. Las células se mantienen en
frascos ventilados a 37°C al interior de una incubadora de aire
humidificado con 5% de C0;/95%. Un dia antes del tratamiento, las
células son plaqueadas con el medic de crecimiento en 25,000
células/pozo en placas de 96 pozos que se incuban a 37°C durante

la noche.

[0229] Las células se infectan durante 2 hr a 37°C con 50
pul/pozo de una dilucién 1:10 del adenovirus 5-ERE-tk-luciferasa
en el medio experimental [D-MEM/F-12 libre de fenol rojo que
contiene el medio 10% (v/v) de suero bovino fetal cortado en
carbén inactivado por calor, 1% (v/v) de Penicilina-
Estreptomicina, 2 mM de glutaMax-1l, 1 mM de piruvato de sodio].
Los pozos son entonces lavados una vez con 150 pl del medio
experimental. Finalmente, las células son tratadas durante 24 hr
a 37°C en replicados de 8 pozos/tratamiento con 150 pl/pozo del
vehiculo (£0.1% v/v de DMSO) o del compuesto que se diluye 2 1000

veces en el medio experimental.
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[0230] El tamizado inicial de los compuestos de ensayo se hace
a una dosis unica de 1 uM que se ensaya solo (modo agonista de
receptor de estrégenc) o en combinacién con 0.1 nM 17B8-estradiol
(ECgo; modo antagonista de receptor de estrdgeno). Cada una de
las placas de 96 pozos también incluye un grupo de control de
vehiculo (0.1% v/v de DMSQO) y un grupo de control del agonista de
receptor de estrégeno (sea 0.1 0 1 nM 17p-estradiol). Los
experimentos dosis-respuesta se llevan a cabo sea en los modos
agonista de receptor de estrégeno y/o antagonista de receptor de
estrdgeno sobre compuestos activos en incrementos logaritmicos de
10 a 10 M. A partir de estas curvas de dosis-respuesta, los
valores ECsg e ICsg, respectivamente, se generan. El pozo final en
cada grupo de tratamiento contiene 5 ul de 3 x 10 M de ICI-
182,780 (10°® M de concentracién f£final) como un control

antagonista del receptor de estrégeno.

[0231] Después del tratamiento, las células son lizadas en un
agitador durante 15 min con 25 ul/pozo de reactivo de lisis de
cultivo de células 1X (Promega Corporation). Los lizatos de
célula (20 pl) se transfieren a una placa de luminometro de 96
pozos, Yy la actividad de 1la 1luciferasa es medida en un
lumindémetro MicrolLumat LB 96P (EG & G Berthold) usan 100 pl/pozo
de sustrato de luciferasa (Promega Corporation). Antes de 1la
inyeccidn del sustrato, una segunda medida de fondo se hace para
cada pozo. Siguiendo la inyecciédn del sustrato, la actividad de
la luciferasa se mide durante 10 sequndos después de 1 segundo de
retardo. Los datos se transfieren del luminémetro a una
computadora personal Macintosh y analizados usando el software

JMP (SAS Institute); este programa resta la lectura de respaldo
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de las medidas de la luciferasa para cada pozo y luego determina

el promedio y la desviacidén estdndar de cada tratamiento.

[0232] Los datos de 1la 1luciferasa son transformados por
logaritmos, y el estimador M de Huber se usa para establecer el
peso de las observaciones transformadas que resultan. El software
JMP se usa para analizar los datos transformados y pesados de
acuerdo con ANOVA de una via (ensayo de Dunnett). Los
tratamientos del compuesto son comparados a los resultados del
control de vehiculec en el modo agonista del receptor de
estrdégeno, o los resultados del control de agonista de receptor
de estrégeno positivos (0.1 nM 17B-estradiocl}) en el modo
antagonista de receptor de estrégeno. Para el experimento inicial
de dosis Gnica, si los resultados del tratamiento del compuesto
son significativamente diferentes del control apropiado (p<0.05),
entonces los resultados se reportan como el porcentaje relativo
al control 17p-estradiol {es decir, ((compuesto - control de
vehiculo)/(17p-control de estradiol - control de vehiculo)) x
100]. El1 software JMP también se usa para determinar los valores

ECso y/0 ICsp de las curvas no lineales de dosis-respuesta.

Evaluacién de la actividad uterotrépica

[0233] La actividad uterotrépica de un compuesto de ensayo se
puede medir de acuerdo con los siguientes procedimientos de

ensayo farmacolédgicos estandar.

[0234] Procedimiento 1l: ratas Sprague-Dawley inmaduras

sexualmente (18 dias de edad) se obtienen de Taconic y provistas
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con acceso no restringido a una dieta a base de caseina (Purina
Mills S5K96C) y agua. En los dias 19, 20 y 21 las ratas se
dosifican subcutdneamente c¢on 1l7a-etinil-17p-estradiol (0.06
pg/rata/dia), el compuesto de ensayo o vehiculo (50% de DMSO/50%
de PBS Dulbecco). Para determinar el antagonista receptor de
estrdgeno, los compuestos se coadministran con l1l7a-etinil-17p-
estradiol (0.06 upg/rata/dia). Existen seis ratas/grupo y ellas se
eutanizan aproximadamente 24 horas después de la dltima inyeccién
mediante asfixia por CO2 y neumotdrax. Los uteros se remueven y
se pesan después de quitarles la grasa asociada y exprimir
cualquier fluido interno. Una muestra de tejido también se puede
congelar para el andlisis de la expresién del gen (por ejemplo,

factor complemento 3 de mARN).

[0235] Procedimiento 2: ratones 129 SvE inmaduros sexualmente
(18 dias de edad) se obtienen de Taconic y se les suministra
acceso no restringido a una dieta a base de caseina (Purina Mills
5K96C) y agua. En los dias 22, 23, 24 y 25 los ratones se
dosifican subcutdneamente con el compuesto o el vehiculo (aceite
de maiz). Existen seis ratones/grupe y ellos se eutanizan
aproximadamente 6 horas después de la Gltima inyeccién mediante
asfixia por CO; y neumotdrax. Los Gteros se remueven y se pesan
después de quitarles la grasa asociada y exprimir cualquier

fluido interno.

Evaluacién de la osteoporosis y la modulacién de lipidos

{(cardioproteccién)
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[0236] Ratas Sprague-Dawley hembra, ovariectomizadas u
operadas, son obtenidas 1 dia después de cirugia de las Fincas
Taconic (rango de peso 240 -275 g). Ellas se encierran 3 o {4
ratas/jaula en un cuarto con una programacién de 12/12
{luz/ocuridad) y se le suministra con comida (Purina 5K96C de
rata) y agua ad limitum. El tratamiento para todos los estudios
se inicia en el dia 1 después de la llegada y las ratas se
dosificaron 1 dias por semana como se indicé durante 6 semanas.
Un grupo de ratas operadas de la misma edad que no recibieron
ningin tratamiento sirven como un grupc de control repleto de

estrédgeno intacto para cada estudio.

[0237] Todos los compuestos de ensayo se preparan en un
vehiculo de 50% de DMSO (JT Baker, Phillipsburg, NJ)/ 1 x salina
de fosfato Dulbecco {GibcoBRL, Grand Island, NY) en
concentraciones definidas de modo que el’ volumen de tratamiento
es 0.1 mL/100 g de peso del cuerpo. l7p-estradiol se disuelve en
aceite de maiz (20 pug/mL) y se suministra subcuténeamente, 0.1
mL/rata. Todas las dosificaciones se ajustan con intervalos de
tres semanas de acuerdo con las medidas de peso del cuerpo

promedio del grupo, y se dan subcutineamente.

[0238] Cinco semanas después de la iniciacién del tratamiento
y una semana antes de la terminacién del estudio, cada rata se
evalia en cuanto a la densidad mineral del hueso (BMD). La
densidad total y trabecular de la tibia préxima se evalian en
ratas anestesiadas usando un XCT-960M (pQCT; Stratec
Medizintechik, Pforzheim, Alemania). Las medidas se llevan a cabo

como Ssigue: quince minutos antes del barrido, cada rata es

Ll
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anestesiada con una inyeccién intraperitoneal de 45 mg/kg de

zetamina, 8.5 mg/kg de xilazina, y 1.5 mg/kg de acepromazina.

[0239] El miembro trasero derecho se pasa por un tubo de
policarbonato con un didmetro de 25 mm y encintado a un macro de
acrilico con la articulacién del tobillo a un &ngulo de 90° y la
articulacién de la rodilla a 180°. El tubo de policarbonato esta
fijo a una plataforma deslizante que lo mantiene perpendicular a
la abertura del pQCT. La plataforma se ajusta de modo que el
extremo distante del fémur y el extremo préximo de la tibia estén
en el campo de barrido. Una vista de dos exploraciones
dimensionales se corre en una longitud de 10 mm y una resolucién
de linea de 0.2 mm. Después de que la vista de exploracién se
muestra en el monitor, el extremo préximo de la tibia se
localiza. El barrido pQCT se inicia a 3.4 mm de distancia de este
punto. El barrido pQCT es de 1 mm de gruezo, tiene un tamafio
voxel (tres dimensionales de pixel) de 0.140 mm, y consiste de

145 proyecciones por tajada.

[0240] Después de que el barrido pQCT se completa, la imagen
se muestra en el monitor. Una regién de interés que incluye la
tibia pero que excluye la fibula se muestra. El tejido suave se
remueve matemdticamente wusando un algoritmo iterativo. La
densidad del hueso restante (densidad total) se reporta en
mg/cm’. El 55% exterior del hueso se pela matemidticamente y se
retira en un espiral concéntrico. La densidad del hueso restante

(densidad trabecular) se reporta en mg/cm’.
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[0241] Una semana después de la evaluacién BMD las ratas se
eutanizan por asfixia de CO; y neumotérax, y se recolecta la
sangre para la determinacidén del colesterol. Los tGteros también
se remueven y se pesan después retirarles la grasa asociada y
exprimir cualquier fluido luminal. El colesterol total se
determina usando un analizador c¢linico 911 Boehringer-Mannheim
Hitachi wusando el kit de Colestercl/HP. Las estadisticas se
comparan usando un analisis de una via de la varianza con el

ensayo Dunnet.

Evaluacién de la actividad antioxidante

[0242] Aortas porcinas se obtienen de un matadero, se lavan,
se transportan en PBS frio, y las células endoteliales aébrticas
se cosechan. Para cosechar las células, los vasos intercostales
de la aorta se amarran y un extremo de la aorta es tapada.
Colagenaza al 0.2% estéril filtrada y fresca (Sigma Tipo I) se
coloca en el vaso sanguineo y el otro extremo del vaso es
entonces cerrado para formar un sistema cerrado. La aorta se
incuba a 37°C durante 15-20 minutos, después de lo cual 1la
solucién de colagenaza se recolecta y se centrifuga durante 5
minutos a 2000 x g. Cada granulo se suspende en 7 mL de medio de
cultivo celular endotelial que consiste de DMEM libre de fenol
rojo/Fl2 de Ham como medio suplementado con FBS curado con carbén
(5%), NuSerum (5%), L-glutamina {4 mM), penicilina-estreptomicina
(1000 U/ml, 100 ug/ml) y gentamicina (75 yg/ml), sembrados en un
plato petri de 100 mm e incubados a 37°C en 5% de CO,. Después de
20 minutos, las células se enjuagan con PBS y se agrega el medio

fresco, esto se repitié nuevamente a las 24 horas. Las células

W
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son confluentes después de aproximadamente una semana. Las
células endoteliales se alimentan rutinariamente dos veces por
semana, y cuando son confluentes, se tripsinizan y se siembran a
una proporcién de 1l:7. La oxidacién mediada por las células de
12.5 pg/mL de LDL se permite para proceder en la presencia del
compuesto a evaluarse (5 pM) durante 4 horas a 37°C. Los
resultados se expresan comc el porcentaje de inhibicién del
proceso oxidativo como medida por el método TBARS (sustancias
reactivas del &cido tiobarbitdrico) para el andlisis de los

aldehidos libres {Yagi, Biochemical Medicine 15: 212-6(1976)).

Procedimiento de ensayo farmacolégico estindar para la regulacién

del receptor de progesterona en mARN

{0243] Este procedimiento de ensayo se puede utilizar para
evaluar la actividad estrogénica o© antiestrogénica de los
compuestos de esta invencidén (Shughrue, et al., Endocrinology

138: 5476-5484 (1997)).

Procedimiento de Ensayo de Enjuagado en Caliente de Rata

[0244] El efecto de los compuestos de ensayo en lavados en
caliente se puede evaluar en un procedimiento de ensayo
farmacolégico estdndar que mide la habilidad de un compuesto de
ensayo para entorpecer el incremento en la temperatura de la piel
de la cola que ocurre a medida que las ratas adictag a la morfina
son retiradas aguadamente de la droga usando naloxona
(Merchenthaler, et al., Maturitas 30: 307-16 (1998)). E£ste

también se puede usar para detectar la actividad del antagonista
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de receptor de estrdgeno mediante co-dosificar el compuesto de

ensayo con el estrdégenc de referencia.

Evaluacién de la Ffuncidn vasomotor en anillos abébrticos aislados

de rata

[0245] Ratas Sprague-Dawley (240-260 gramos} se dividen en 4
grupos:

1. Normales no ovariéctomizadas (intactas)

2. Ovariectomizadas (ovex) tratadas con vehiculo

3. Ovariectomizadas tratadas con 17p-estradiol (1 mg/kg/dia)

4, Animales ovariectomizados tratados con el compuesto de ensayo

(varias dosis).

[0246] Los animales son ovariectomizados aproximadamente 3
semanas antes del tratamiento. Cada animal recibe sea sulfato de
17-p estradiol (1 mg/kg/dia) o el compuesto de ensayo suspendido
en agua destilada, desionizada con 1% de tween-80 mediante
alimentacién forzosa gastrico. Los animales tratados con el
vehiculo recibieron un volumen apropiado de vehiculo que se usa

en los grupos tratados con la droga.

[0247] Los animales se eutanizan por inhalacién de CO, y de
sangre. Las aortas toraxicas se remueven rapidamente y se colocan
en una solucién fisiolégica a 37°C con la siguiente composicién
(mM): NaCl (54.7), KC1 (5.0), NaHCO3; (25.0), MgCla 2H0 (2.5), D-
glucosa (11.8) y CaCl: (0.2) gasificadas con CO;-0;, 95%/5% para
un pH final de 7.4. La adventicia se remueve de la superficie

externa y los vasos se cortan en anillos de 2-3 mm de ancho. Los
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anillos se suspenden en un bafio de tejido de 10 mL con un extremo
sujetado en la parte inferior del bafo y el otro a un transductor
de fuerza. Una tensidén de reposo de 1 gramo se coloca en los
anillos. Los anillos son equilibrados durante 1 hora, y las

seflales son adquiridas y analizadas.

[0248] Después de de equilibrio, los anillos son expuestos a
concentraciones incrementales de feniletrina (10™® a 107'M) y 1la
tensidén es registrada. Los baflos son entonces enjuagados tres
veces con amortiguador fresco. Después de los lavados, se agregd
200 mM de L-NAME baflo de tejido y se equilibrd durante 30
minutos. La curva de respuesta de la concentracidén de feniletrina

es entonces repetida.

Evaluacién de la actividad cambio protectora

[0249] Ratones deficientes en Apolipoproteina E (C57/BIJ (apo E
KO) son obtenidos de 1las cintas Lacénicas. Todos los
procedimientos en los animales se llevan a cabo bajo cumplimiento
estricto con las instrucciones IACUC. Ratones hembras apo EKO
Ovariectomizadas, de 4 a 7 semanas de nacidas, son encerradas en
jaulas de caja de zapatos y se les permite acceso libre a comida
y agua. Los animales son clasificados aleatoriamente por peso en
grupos {n= 12 a 15 ratones por grupo). Los animales se les ha
dosificado con los compuestos de ensayo o el estrdédgeno (sulfato
de 17p-estradiocl en a 1 mg/kg/dia en la dieta usando un protocolo
de clasificacién precisa en donde la cantidad de 1la dieta
consumida es medida semanalmente y la dosis es ajustada de

acuerdo a lo anterior, con base en el peso del animal. La dieta
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usada es una dieta estilo Western (57U5) que es preparada por
purina y contiene 0.50% de colector, 20% de manteca de cerdo y 25
IU/KG de vitamina E. Los animales son dosificados/alimentados
usando este paradigma durante un periodc de 12 semanas. Los
animales de control son alimentados con la dieta estilo Western y
no reciben ningin compuesto. Al final del periodo de estudio, leos
animales son eutanizados y se obtienen muestras de plasma. Los
corazenes son prefundidos in situ, primero con salina y luego con

una solucién de formalina al 10% amortiguada neutra.

[0250] Para la determinacién de los lipidos de plasma y las
lipoproteinas, el colesterol total y los triglicéridos son
determinados wusando los métodos enzimdticos con los kits
disponibles comercialmente de Boehringer Mannheim y Wako
Biochemical, respectivamente y analizados usando el analizador
Boehringer Mannheim Hitachi 911. La separacién y cuantificacién
de las lipoproteinas de plasma se llevé a cabo usando las
fraccionacién de tamafio FPLC. Brevemente, 50 a 100 ml de suero es
filtrado e inyectado en columnas Superose 12, y superose 6§
conectada sen serie y eluidas a una velocidad de flujo constante
con un mM de EDTA de sodio y 0,15 M de NaCl. Las d&reas de cada
curva gque representan VLDL, LDL y HDL son integradas usando el
software Waters millenium™ y cada fraccién de lipoproteina es
cuantificada mediante multiplicar el valor del colesterol total

por el Area porcentual relativa de cada cromatograma respectivo.

[0251] Para la cuantificacién de la aterosclerosis aértica, las
aortas son aisladas cuidadosamente y colocadas en formalina

fixativa durante 48 a 72 horas antes de su manipulacidén. Las

e
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lesiones aterosclerdticas son identificadas usando el manchado
con Aceite Rojo 0. Los vasos son desmanchados brevemente, vy
entonces vistos por imagen usando el microscopio Nikon SMU800
ajustado con un sistema de cdmara de video Sony 3CCD en concierto
con la IMAQ Configuration Utiliti (Nacional Instrument) como el
software de captura de imagen. Las lesiones son cuantificadas en
cara a lo largo del arco aértico usando un paquete de software de
utilidad de umbral adaptado (Coleman Technologies). La
determinacién de la lesién automatizada es llevada a cabo sobre
los vasos usando la funcién de umbral del programa,
especificamente sobre la regién contenida dentro del arco aértico
desde el borde préximo desde el tronco braquicefdlico al borde
distal de 1la arteria subclaviana izquierda. Los datos de
aterosclerosis adértica son expresados como porcentaje de
involucramiento de la lesién estrictamente dentro de esta area

luminar definida.

Evaluacién del Mejoramiento de la Comisidn

[0252] las ratas Ovariectomizadas (n = 50) habituadas a un
laberinto de brazo radial de 8 brazos durante periodos de 10
minutos durante cada uno de los 5 dias consecutives. A los
animales se les priva de agua antes de su habituacién y ensayo,
Una alicota de 100pl de agua colocada en los extremos de cada
brazo sirve como refuerzo, La adquisicién de una tarea de cambio
por ganancia en el laberinto de brazo radial se lleva a cabo
permitiendo que los animales tengan acceso a un brazo con comida.
Después de tomar, los animales salen del brazo reingresan al

compartimiento central, en donde ahora tienen accesoc al brazo
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previamente visitado o a un brazo nuevo. Una respuesta correcta ’2;§‘
es registrada cuando el animal escoge ingresar en un brazo nuevo.
Cada animal se le dan 5 ensayos por dia durante 3 dias. Después
del dltimo ensayo de adquisicién, los animales son asignados a

uno de los siguientes 4 grupos:

1. Controles Negativos: inyectados con 10% de DMSO/aceite de
sésamo como vehiculo una vez diariamente durante 6 dias (1
ml/kg, SC).

2. Controles positivos: inyectados con benzoato de 17B-estradiol
durante 2 dias y ensayado 4 dias después de la segunda
inyeccién (benzoato de 17 f-estradiol a 10 pg /0,1 ml por
rata).

3. Estradiol: 17 pB-estradliol serdn inyectados diariamente
durante 6 dias (20u/kg, SC)

4. Compuesto de ensayo: inyectado diariamente durante 6 dias

{desis varias).

[0253] Todas las inyecciones se iniciaron después del ensayo en
el dltimo dia de adquisicién. La dGltima inyecciédn para los grupos
1, 3, y 4 tomard lugar dos horas antes del ensayo para el trabajo

de memoria.

[0254] Los ensayos para el trabajoc de memoria es un a tarea de no
case a la muestra retardada (DNMS) utilizando retardos de 15, 30
o 60 segundos. Esta tarea es una variacién de la tara de
adquisicién en la cual la rata es colocada en la arena central y
se le permite entrar en un brazc como antes. Un segundo brazo es

abierto una vez que la rata atraviesa la mitad del camino del
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primer brazo, y nuevamente a la rata se le requiere escoger este
brazo. Cuando ella ha viajado la mitad del camino de este segundo
brazo, ambas puertas son cerradas y el retardo es instituido. Una
vez que el retardo estd expirado, ambas de las dos puertas
originales, y una tercera puerta novedosa, son abiertas
simulténeamente. Una respuesta correcta es registrada cuando el
animal viaja a la mitad a la mitad del camino de la tercera
puerta nueva. Una respuesta incorrecta es registrada cuando el
animal viaja la mitad del camino sea por el primero o el segundo
brazo. Cada animal recibe 5 ensayos en cada uno de los tres

intervalos de retardo durante un total de 15 ensayos por sujeto.
Evaluaciédn del Efecto en la Pleuresia.

[0255] lLa habilidad para reducir los sintomas de la pleuresia
inducida experimentalmente en las ratas puede ser evaluada de
acuerdo con el procedimiento de Cuzzocrea (Endocrinology 141:

1455-63 (2000)).

Evaluacién de la Proteccidn contra la citotoxicidad inducida por

el glutamato (neurcproteccién).

[0256] La actividad neuroprotectora de los compuestos de esta
invencién puede ser evaluada en un procedimiento de ensayo
farmacolégico ‘estdndar in Vitro wusando una infeccién por
glutamato (Zaulyanov, et al., Cellular & Molecular Neurobiology
19: 705-18 (1999); Prokai, et al., Journal of Medicininal

Chemistry 44: 110 -4 (2001)).
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Evaluacidén en el procedimiento de ensayo en el Extremco Mamario

[0257] Los estrégenos son requeridos para una elongacién total
completa y una ramificacién de los conductos mamarios, y el
desarrcllo subsecuente de los botones de extremo alveolares baijo
la influencia de la progesterona. En este procedimiento de
ensayo, la actividad mamotréfica de los compuestos seleccionados
de la invencién pueden ser evaluados de acuerdo con el siguiente
procedimiento de ensayo farmacoldédgico estandar. Ratas Sprague
Dawley de veintiocho semanas de nacida (Taconic Farms,
Germantown, NY} son ovariectomizadas y se les deja descansar
durante 9 dias. Los animales son encerrados bajo un ciclo de 12
horas de luz/oscuridad, alimentados con una Dieta 5K96 (Purina
Laboratory Rodent Diet con base en caseina (Purina, Richmond, IN)
y s eles permitid libre acceso al agua. Las ratas fueron entonces
dosificadas subcutdneamente durante 6 dias con un vehiculo {50%
DMSO) (JT Baker, Phillipsburg, NJ)/50% de 1 x de salina
amortiqguada con fosfato Dulbecco) (GibcoBRL, Grand Island NY), 17
B-estradiol (0.1 mg/kg) o el compuesto de ensayo (20 mg/kg). Para
los 3 dias finales las ratas son también dosificadas
subcutAneamente con progesterona (30 mg/kg). En el séptimo dia,
las ratas son eutanizadas y las almohadillas de grasa de las
mamarias son cortadas. Esta almohadilla de grasa es analizada en
cuanto al, ARN de la caseina quinasa II como un marcador de la
proliferacién del botén de extremo. E1l mARN de la caseina quinasa
II es analizado por RT-PCR en tiempo real. Brevemente, el ARN es
aislado luego del Trizol (GibcoBRL, Grand Island, NY) de acuerdo
con las instrucciones del fabricante, las muestras son tratadas

con ADNasa I usando el kit libre de ADN (Ambion) y los niveles de
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mARN de la caseina quinasa II son medidos por RT-PCR en tiempo
real usando el procedimiento Tagman Geld (PE Applied Biosystems).
Un total de 50 ng de ARN es analizado en triplicado usando los
pares cebadores especificos de caseina quinasa II (cebador
5! ,CACACGGATGGCGCATACT {SEQ ID NO 1); cebador 3,
CTCGGGATGCACCATGAAG (SEQ ID NO 2)); y la probeta adaptada (TAMRA-~
CGGCACTGGTTTCCCTCACATGCT-FAM (SEQ ID NO 3)). Los niveles de mARN
de caseina quinasa II son normalizados a 18s ribosomal de ARN
contenidos contra reaccidn de muestra usando los cebadores y la

probeta suministrada por PE Applied Biosystem.

Evaluacién en el Procedimiento de Ensayo Farmacolégico Estéandar

HLA de Rata para la Enfermedad Inflamatoria del Intestino.

[0258] Compuestos representativos pueden ser evaluados en el
procedimiento de ensayo farmacoldgico estdndar HLA de rata que
estimula la enfermedad inflamatoria de los intestinos en humanos.
Lo siguiente describe brevemente el procedimiento usado y los
resultados obtenlidos. Ratas macho HLA-B27 son obtenidas de
Taconic y provistas con un acceso no restringido al alimento (PMI
Lab diet 5001) y agua. Las ratas son dosificadas subcuténeamente
una vez por dia con un vehiculo (50% DMSO/50% 1x Salina
Amortiguada con Sulfato Dulbeco) o el compuesto de ensayo (0,1 a
10 mg/kg) durante por lco menos una semana. La calidad Stool es
observada diariamente y graduada de acuerdo con la siguiente
escala: diarrea = 3; deposicién suave 2; deposicién normal = 1.
Al final del estudio, el suero es recolectado y almacenado a -

70°C. Una secciétn del colén es preparada para el anélisis
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histolégico y un segmento adicional es analizado en cuanto a la

actividad de la mieloperoxidasa.

[0259] Para el anadlisis histolégico, el tejido colénico es
sumergido en 10% de formalina amortiguada neutra. Cada espécimen
de coldén es preparado en 4 nuestras para la evaluacién. Los
tejidos que fijan la formalina son procesados en un procesador de
infiltracién a vacio de Tissue Tek (Miles, Inc; West Haven,
Connecticut) para la infiltracién de parafina. Las muestras son
seccionadas en 5 ym y luego Manchadas con hematoxilina y eosina.
(H&E) para las evaluaciones histoldgicas ciegas usando una escala
modificada después de Boughton -Smith. Luego de que los registros
son completados las muestras se destapan, y los datos son
tabulados y analizados por el modelo ANOVA 1lineal con
comparaciones y promedios miltiples. Las secciones de tejido
colénico son evaluadas para diversos indicadores de enfermedad y

gserin las marcacicnes relativas.

Evaluacién en tres modelos de artritias

[0260] Ensayo de ratas Lewis en cuanto a artritis inducida por
adyuvante. Sesenta, ratas Lewis hembras de doce semanas de
nacidas son encerradas de acuerdo con las instalaciones estandar
de los procedimientos operativos. Ellas reciben un régimen
estdndar de alimento y agua ad 1libitum. Cada animal es
identificado por una tarjeta de jaula indicando el grupo de
proyecto y el nimero de animal. Cada nimero de rata es marcado

con un marcador de tinte indeleble en la cola. Por lo menos de 10

214
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a 21 dias antes del &estudio ella son anestesiadas y

ovariectomizadas por técnicas quirirgicas asépticas esténdar.

[0261] el Adyuvante completo Freund (Sigma Immuno Chemicals, St.
Louis, MO) es usado para inducir la artritis, cada ml contiene un
mg de tuberculosos de Micobacteria muerta por calor y secada,
0,85 ml de aceite mineral y 0,15 ml de monocoleato de manida Lote

No. 0B84H8800.

[0262] Los siguientes son ejemplos de dos procedimientos de
ensayo. El procedimiento de ensayo de inhibicién: 30 ratas son
inyectadas intradérmicamente con 0,1 ml de adyuvante-Completo de
Freund en la base de la cola. Los animales son clasificados
aleatoriamente en cuatro grupos, cada grupo contiene seis ratas.
Cada dia, los grupos reciben el vehiculo (50% DMS (JT Baker,
Phillipsburg, NJ)/1x salina de fosfato Dulbeco (GibcoBRL, Grand
Island, NY)) o el compuesto de ensayo (0,1-10 mg/kg administrado
subcutidneamente). Todas las ratas inician el tratamiento en el

dia 1.

[0263] Procedimiento de ensayo: Se inyectan intradérmicamente
treinta ratas con 0.1 mL de Adyuvante de Freund-Completo en la
base de la cocla. Los animales se aleatorizan para cuatro grupos,
cada grupo contiene seis ratas. Cada dia los grupes reciben el
vehiculo (50% de SMNSO (JT Baker, Phillipsburg, NJ)/Ix Salina
fosfato de Dulbecco ({GibcoBRL, Grand Island, NY)) é el compuesto
de ensayo (0.1-10 mg/kg, administrado subcutidneacmente). Todas
las ratas se tratan en el dia 8 después de inyeccidén del

adyuvante.
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[0264] Se desarrolla andlisis estadistico utilizando Abacus ﬁ
Concepts Super ANOVA. (Abacus Concepts, Inc., Berkeley, CA).
Todos los parametros de interés se someten a analisis de varianza
con ensayo post hoc de rango miltiple nuevo de Duncan entre
grupos. Los datos se expresan a través de media, mas o menos,
desviacién estdndar (DE), y las diferencias se consideran

significantes si p<0.05.

[0265] El grado de severidad de 1la artritis se monitorea
diariamente en términos de los siguientes indices de 1la
enfermedad: Eritema de pata trasera, inflamiento de la pata
trasera, debilitamiento de las articulaciones, y movimientos y
postura. Un escala de enteros de 0 a 3 se utiliza para

cuantificar el nivel de eritema (0

pata normal, 1= eritema
suave, 2= eritema moderado, 3= eritema severo) e hinchamiente (0=
pata normal, l= hinchamiento leve, 2= hinchamiento moderadeo, 3=
hinchamiento severote la pata trasera), La clasificacién maxima

por dia es 12.

[0266] Al final del estudio las ratas se les practica
eutanasia con CO;, se remueven las extremidades traseras en
necropsia, y se fijan en 10% de formalina amortliguada, y las
articulaciones del tarso se descalcifican y se embeben en
parafina. Las secciones histoldgicas se tifien con hematoxilin y

eosin ¢ safranin Q-tefiido Fast Green.

[0267] Se codifican los portaobjetos de tal feorma que el
examinador se cieque a los grupos de tratamiento. El1 tejido

sinovial de las articulaciones del tarso se evalian basado en
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hiperplasias sinovial, infiltracién celular inflamatoria, y
formacién de queratitis vascular (Poole and Coombs, International
Archives of Allergy & Applied Immunology 54: 97-113 (1977)) como

se destaca adelante.

Categoria Grado

1. Células de recubrimiento sinovial.

a. Sin cambio. 0
b. Células alargadas, ligeramente engrosadas 1
c. Células alargadas, incremento en numero, 2

moderadamente gruesas, no se presenta vellosidad.

d. Células alargadas, gruesas, se presenta 3

vellosidad.

2. Fibroplasia.

a. Sin cambio. 0
b. Fibroplasia presente bajo células de lineas. 1
¢c. Areas pequeflas de tejido areolar remplazadas por 2

tejido fibroso.

d. Reemplazo de tejido areolar por tejido fibroso. 3

3. Células inflamatorias.

a. Ocasionalmente vaso, seleccién a través de 0
dispersién.
b. Células presentes en nimeros pequefios en o justo 1

bajo la capa de células de lineas y/o alrededor

de los vasos sanguineos.

c. Pequefla recoleccién focal de células puede estar 2

presente.

d. Grandes nimeros de células presentes en cdpsula y 3
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en o bajo las capas de células de linea. A menudo

se ven grandes focos.

4, Queratitis vascular.

a. No detectable. Q
b. Detectable. 1
[0268] Adicionalmente, se evalGa el hueso y el cartilago

articular utilizando el sistema de graduacidén histolégice de
Mankin (Mankin, et al., Journal of Bone & Joint Surgery -

American Volume 53: 523-37 (1971)) como se muestra adelante.

Categoria Grado
1. Estructura
a. Normal 0
b. Irregularidad de superficie 1
c. Irreqularidad de superficie y vascularizacién 2
d. Fisuras para zona de transicién 3
e. Fisuras para zona radial 4
f. Fisuras para zona calcificada S
g. Desorganizacién completa 6
2. Células
a. Normal 0
b. Hipercelularidad difusa 1
c. Clonacién 2
d. Hipocelularidad 3
3. Teflido Safranin-0
a. Normal 0
b. Reduccién ligera 1
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P
c¢. Reduccién modesta 2
d. Reduccién severa 3
e. No se nota tinte 4

4. Inteqgridad Tidemark

a. Intacto 0

b. Crusado por vasos sanguineos 1

Evaluacién en el modelo de ratas HLA-B27 de artritis

[0269] Se evalGan compuestos representativos en el
procedimiento de ensayo farmacoldégico eatandar para ratas HLA-
B27, que simula la artritis en humanos. Los siguiente describe
brevemente el procedimiento utilizado. Se obtienen ratas macho
HLA-B27 de Taconic y se suministra acceso no restringido al
alimento y agua (dieta PMI Lab 500l1). Las ratas se dosifican una
vez subcutdneamente por dia con el vehiculo (50% DMSO/50% 1x de
salina amortiguada con fosfato de Dulbecco) & compuesto de ensayo
(0.1 a 19 mg/kg}) durante al menos una semana. Se evalua la
histologia y 1las clasificaciones de articulaciones, como se
describid anteriormente para el modelo de rata Lewis de artritis

inducida por adyuvate.

Evaluacién en los modelos de artritis inducidas por colAgeno

[0270] Se evalian compuestos en ratones BALB/c, de 6-8
semanas de edad, en el que la artritis se induce mediante
colageno tipo 2, contra anticuerpos formulados, mas

lipopolisacarido (LPS). Se administra intravenosamente a los
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animales una combinacién de 4 mAbs diferentes que totalizan 4
mg/ratén en el dia 0, y seguido por 25 ug de LPS intravenoso 72
horas después (dia 3). Del dia3, wuna hora después de 1la
aplicacién del LPS, los compuestos ensayados se les da una vez
diaria oralmente durante 15 dias. Para cada animal, el incremento
en volumen de las ©patas traseras, se mide utilizando
pletismémetro con un célula de agua (didmetrc 12 mm) en los dias
0, 5, 10, 14 y 17. El porcentaje de inhibicién de incremento en

el volumen se calcula.

Evaluacidén in vivo de modelos de carcinogénesis.

[0271] La capacidad de los compuestos de ésta invencién, para
tratar e inhibir varias malignidades o trastornos hiperprolificos
se puede evaluar en procedimientos de ensayo farmacolégico
estdndar que estdn faAcilmente disponibles en la literatura, e

incluyen los siguientes dos procedimientos.

[0272] Cincer de mama. Se obtiene ratones (desnudos) nu/nu
actinicos ovarictomizados de Charles River Laboratories
(Wilmington, MA). Un dia antes de la inyeccién de tumor, se le
implantan a los animales glébulos de liberacién en el tiempo que
contienen 0.36-1.7 mg 17p- estradiol (60 o 90 dias de liberacién,
Innovative Research of America, Sarasota, FL)o un placebo. La
pelotilla se introduce subcutineamente dentro de la regidn
intraescapular utilizando un trocar de posicién de diametro 10.
Posteriormente, se inyectan los ratones subcutdneamente en el
tejido mamario con 1x10’ células MCF-7 6 1x10’ células BG-1. Las

células se mezclan con un volumen igual de matrigel, una

0_s#

5b
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preparacién de matriz de membrana base, para mejorar el
establecimiento de tumor. Los compuestos de ensayo se evaldan al
dosificar un dia después de la implantacién de célula de tumor
(rég%men de inhibicién} o después que los tumores han alcanzado
cierto tamafic (régimen de tratamiento). Los compuestos se
administran intraperitonealmente u oralmente en un vehiculo de 1%
tween-80 en salina cada dia. El1 tamafic del tumor se evalia cada

tres o siete dias.

[0273] Cdncer de colon. La capacidad parea tratar o inhibir
el céancer de colon, se puede evaluar en el procedimiento de

ensayo de Smirnoff (Oncology Research 11:255-64 (1999)).

Evaluacién de neuroproteccién en dos procedimiento de ensayo in

vivo.

[0274] Isquemia global transitoria en Jerbo Mongdlico. EL
efecto de los compuestos de ensayo en la prevencién o tratamiento
de lesién cerebral en repuesta a privacién de oxigeno/reperfusién

se puede medir utilizando el sigquiente procedimiento de ensayo.

[0275] Jerbo Mongélico hembra (60-80 g¢g; Charles River
Laboratories, Kingston, NY) se alojan en las instalaciones de
cuidado animal Wyeth-Ayerst, (certificado alLCA) con luz de 12
horas, fotoperiodo de oscuridad de 12 horas y acceso libre al
agua y dieta baja en estrédgeno caseina (Purina; Richmond, IN).
Después de aclimatacién (3-5 dias), los jerbos se anestesian con
isoflurano (2-3% mezcla con 0;), se ovarictomizan {dia 0). Al

inicio de la mafiana siguiente (dia 1), se tratan los jerbos

2P
ﬂ\.
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subcuténeamente cada dia con vehiculo (10% de ETOH/aceite de
maiz), 17p-estradiocl (1 mg/kg) 6 un compuesto experimental (0.1-
20 mg/kg). En el dia 6, se anestesian los jerbos (n=4-5/grupo)
con isoflurano, las arterias carétidas comunes se visualizan por
medio de una incisién en la linea media de la nuca, y se ocluyen
simultdneamente ambas arterias durante 5 minutos con clips de
micro aneurisma no traumatico. Después de oclusidén, se remueven
los clips, para permitir la reperfusién cerebral, y se cierra la
incisién en la nuca con ganchos de costura. Todos los animales se
sujetan durante la noche antes de cirugia de isquemia global, una
etapa que faéilita la lesidn isquémica consistente. En el dia 12,
se exponen los jerbos a una dosis letal de CO;, se congelan los

cerebros en hielo, y se almacenan a -80°C.

[0276) El grado de protecclién neuronal se evallia por analisis
de hibridizacién in situ de mRAN de neurogranin. En resumen, 20
Mm de secciones criocestaticas coronales se recolectan en
portaobjetos cubiertos de gelatina, se secan y almacenan a -80°C.
Al tiempo de procesamiento, las cajas de portacbjetos disecados
se calientan a temperatura ambiente, 1los portaobjetos se
postfijan en 4% de parafolmardehido, se tratan con anhidrido
acético, se delipida, y se deshidrata con cloroformo y etanol.
Los portaobjetos procesado en la seccidédn montada se hibridiza
luege con 20 pul (6x10° DPM portaobjeto) de una ribosonda
(control) sentido o antisentido para neurogranin (¥$-UTP-NG-241
etiquetado; bases 99-340), en un 50% de mezcla de hibridizacién
de formamida, e incubada durante la noche a 55°C, en una cé&mara
de portaobjeto humidificada sin cubierta. La mafiana siguiente,

los portaobjetos se recolectan en estantes, se sumergen 2xSSC

4



0 257
WO 2006/028875 142 PCT/US2005/031053 p ,\

(0.3 M NaCl, 0.03 M de citrato de sodio; pH 7.0)/10 mM DTT, se
trata con RNasa A (20 pg/ml) y se lava {2 x 30 min) a 67°C en
0.1lx SSC para remover la etiqueta no especifica. Después de
deshidratacién, se oponen los portaobjetos a pelicula de rayos X

BioMax (BMR-I; Kodak) durante la noche.

[0277] Se utiliza el nivel de seflal se hibridizacién de
neurogranin para avaluar cuantitativamente el grado de pérdida
neuronal en la regién CAl después de lesién, y para evaluar la
eficacia de los compuestos de 1l7f-estradiol y experimentales. El
mARN de neurogranin se selecciona ara estos estudios debido a que
se expresa grandemente en neurcnas del hipocampe que incluyen
CAl, pero ausente en glia y otros tipos celulares presentes en
ésta regién del cerebro. Por lo tanto, la medicién de la cantidad
de mARN presente, representa neuronas supervivientes. Las
mediciones de densidad o6pticas relativas, de la seflal de
hibridizacién de neurogranin, se obtienen de autoradiogramas de
pelicula con un sistema de andlisis de imagen, basado en
computador ((C~tmaging Inc., Pittsburgh, PA}. Los resultados de 6
secciones (40 pm aparte), por animal se promedian y se evalian
estadisticamente. Los valores numéricos se evalian como la media
+ SEM. El andlisis de una via de varianza se utiliza para evaluar
las diferencias en el nivel de mARN neurogranin y todas las
declaraciones de no diferencia en la seccién de resultados,

implica que p>0.05.

[0278] Oclusidén media de arteria cerebral en ratones. La
neuroproteccién se puede evaluar de acuerdo con los

procedimientos de ensayo descritos por Dubal. (ver, Dubal, et
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al., Proceedings of the National Academy of Sciences of the
United States of America 98: 1952-1957 (2001), Dubai, et al.,

Journal of Neuroscience 19: 6385-6393 (1999)).

Procedimiento de ensayc farmacoldgico esténdar de inhibicibén de

ovulacidn

[0279] El procedimiento de ensayo, se utiliza para determinar
si los compuestos de ensayo pueden inhibir o cambiar el tiempo de
ovulacién. Este también se puede utilizar para determinar el
nimero de oocitos ovulados[Lundeen, et al., J Steroid Biochem Mol

Biol 78: 137-143 (2001)].

Rechazo de Transplante

[0280] Probar la capacidad de los compuestos de ensayo para
evitar el rechazo de transplante. Se pueden ensayas compuestos en
modelos animales de transplante de corazén (Stetson et al.
Circulation 104:676-682 (2001) or transplant atherosclerosis
(Deitrich et al. Arterioscler. Thromb. Vase Biol. 20:343-352

(2000}, Lou et al., Circulation 94:3355-3361 (1996).

Prevencidén de Restenosis

[0281] Se utiliza el procedimiento de ensayo, para determinar
se los compuestos de ensayo pueden inhibir la proliferacién de
células de masculo liso wvascular, después de lesibén de arteria
cardétida similar a aquella que ocurre después de angioplastia de

balén. Los compuestos de ensayo se pueden probar en modelos
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animales previamente descritos (Karas et al. Circ Res. 89:534-539

{2001), Cerek et al. Atherosclerosis 131:59%-66 (1997).
Tratamiento de infartc del mliocardio

. [0282] Los compuestos de ensayo se pueden probar en modelos
animales de isquemia/reperfusién, para determinar si ellos pueden
inhibir la muerte celular que ocurre durante un infarto del
miocardic. Los modelos se pueden probar en modelos descritos
previamente (Delyani et al. J Mol & Cell Cardiology 28:1001-1008
(1996), Izumi et al. J Clin Invest. 108:203-213 (2001) &

. Chandrasekar et al. Circulation 103:2296-2302 (2001)).

Tratamiento para miocarditis y falla cardiaca congestiva

[0283] Los compuestos de ensayo se pueden evaluar en modelos
de falla cardiaca, para determinar si los compuestos pueden ser
‘una terapia efectiva y mejorar 1la funcién cardiaca. Los
compuestos Se pueden ensayar en animales comoc se des ribié
previamente {Delyani et al. J MoI & Cell Cardiology 28:1001-1008
(1996), Izumi et al. J Clin Invest. 108:203-213 (2001) &

Chandrasekar et al. Circulation 103:2296-2302 (2001)).

‘ Tratamiento para la diabetes

[0284] Los compuestos de ensayo se pueden probar en modelos
de diabetes para determinar se efecto en la reversién de la

obesidad y la resistencia a la insulina, inducida por dieta. Los
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compuestos sSe pueden probar en modelos animales, como se

describié previamente (Yuan et al. Science 293:1673-1677 (2001).

Tratamiento para el asma

[0285)] Modelos de inflamacidén pulmonar. Se sensibilizan
ratones con OVA emulsificado en albimina en los dias 0 y 14
(inyeccibén ip). En los dias 28 y 29, se inoculan los ratones con
aerosol de OVA durante 20 min (1%-5% OVA) y luego en el dia 30 se
sacrifican los animales en BAL cosechado y/o tejido de pulmén

para andlisis de inflamacién pulmonar.

[0286] Hipersensibilidad de vias aéreas. Este modelo es
similar a aquel descrito anteriormente, sin embargo los animales
se inoculan en 3 dias consecutivos con un aerosol de OVA, y se
mide la hipersensibilidad de las vias aéreas 48 h después de 1la
Gltima inoculacién. El1 BAL también puede ser tomado en ésta etapa

si se requiere.

[0287] Para ver mas directamente en los efectos de las
células madres, en conjunto con ER, un conteo pasivc de modelo
anafilactico en el que IgE se inyecta en la oreja, y luego 24
horas después DNP-HSA IV se inyecta DNP-HSA IV se puede utilizar.
Se mide la reaccién de fase tardia y temprana, y el espesor de la
oreja. Los tejidos se fijan en K2. Se embeben en resina Epoxi y
se cortan en secciones de un um. Estas se pueden teflir para mas

células madre y se cuantifica el grado de desgranulacién de

células madre.
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REIVINDICACIONES

Lo que se reivindica es:

1. Un compuesto de la Férmula 1:

Férmula 1

o una sal farmacéuticamente aceptable o éster de estos

en donde:

Ri, Rz,3, ¥ Ry, B8on, independientemente, hidrégeno, alquilo
inferior opcionalmente sustituido, halégeno, o arilo

opcionalmente sustituido;

R7, Rg, Re, Yy Rip, 8on, independientemente, hidrégeno, alquilo

inferior opcionalmente sustituido o halégeno;

Rji, Riz, R, Y Ris son, independientemente, hidrégeno, hidroxi,
alquilo inferior opcionalmente sustituido, alcoxi

opcionalmente sustituido o halégeno,
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uno de Rs y R¢ es independientemente hidrégeno y el otre es

alquilo inferior opcionalmente sustituido:;

Ria es hidrédgeno, -(C=0)Ris, -S{0}2R;7, -S(0O)2N(Rig) (R13), © D-

glucuronidato;

'ng es alquilo opcionalmente sustituido, aralquilo opcicnalmente

sustituido o arilo opcionalmente sustituido;

Ri7 es alquilo opcionalmente sustituido, arilo opcionalmente
sustituido, heteroarilo opcionalmente sustituido,
cicloalquilo opcionalmente sustituido, alquenilo
opcionalmente sustituido, cicloalquenilo opcionalmente

sustituido, o alquinilo opcionalmente sustituido;

Rie Yy Ris son, independientemente, hidrédgeno, alquilo
opcionalmente sustituido, alquenilo opcionalmente
sustituide, alquinilo opcionalmente sustituido, cicloalquilo
opcionalmente sustituido, monofluorcalquilo opcionalmente
sustituido, perfluoroalquilo opcionalmente sustituido, arilo
opcionalmente sustituido, arilalquilo opcionalmente
sustituido, cicloalquenilo opcionalmente sustituido,
hetercarilo opcionalmente sustituido, heteroarilalquilo
opcionalmente sustituido, hidroxi- (C;-Cg¢}alquilo
opcionalmente sustituido, alcoxialquilo opcionalmente
sustituido, alquilticalquilo opcionalmente sustituido,
carbonilo opcionalmente sustituido, acilo opcionalmente
sustituido, alcoxi carbonilo opcionalmente sustituido, -

C(QO)NHz, alquilaminocarbonilo opcionalmente sustituido,
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dialquilaminocarbonilo opcionalmente sustituido,
alquilaminoalquilo opcionalmente sustituido, o

dialquilaminoalquilo opcionalmente sustituido;

o Rig ¥ Rig se toman juntos con el &tomo de nitrbdbgeno al que ellos
se unen para formar un anillo de carbono C4~C¢ saturado, no

saturado o parcialmente saturado.

2. Un compuesto de la reivindicacién 1 que tiene la Férmula 2 o

Férmula 3:

Fédrmula 2 Formula 3

o una sal farmacéuticamente aceptable o forma de éster de estos.

3. Un compuesto de la reivindicacién 1 que tiene la Férmula 4:
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Férmula 4

o una sal farmacéuticamente aceptable o forma de éster de estos.

4, Un compuesto de la reivindicacién 3 que tiene la Férmula

Férmula § Férmula 6

o una sal farmacéuticamente aceptable o forma de éster de estos.

5. Un compuesto de la reivindicacién 1 que tiene la Férmula 7:
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Férmula 7

o una sal farmacéuticamente aceptable o forma de éster de estos.

6. Un compuesto de la reivindicacién 5 que tiene la Férmula 8 o

9:

Férmula 8

o una sal farmacéuticamente aceptable o forma de éster de estos.

7. Un compuesto de la reivindicacién 1 que tiene la Férmula 10:
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Férmula 10 ‘
0 una sal farmacéuticamente aceptable o forma de éster de estos.

8. Un compuesto de la reivindicacién 7 que tiene la Férmula 11

o 12:

Férmula 11 Férmula 12

o una sal farmacéuticamente aceptable o forma de éster de estos.

9. Un compuesto como se reivindica en una cualquiera de las
reivindicaciones 1 a 8 en donde al menos uno de R;, Ra,3, R,

Ry, Rs, Re, ¥ Rip €3 haldgeno.

10. Un compuesto de la reivindicacién 9 en donde Ri, Ra,3, Ra,

R7, Rg, Ry Y Rip son hidrébgeno o halégeno.
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11. Un compuesto como se reivindica en la reivindicacién 9 o
reivindicacién 10 en donde al menos uno de R3 o0 Ry es

halégeno.

12. Un compuesto de la reivindicacién 10 en donde Rz y Rg son

halégeno.

13. Un compuesto de la reivindicacién 10 en donde Ry o0 Ry es

cloro o fldor o R; y Re son cloro o flilor.

14. Un compuesto de una cualquiera de las reivindicaciones 1 a
13 en donde Rjz, Ris Y Ris son hidrégeno, halégeno, hidroxi, o

alcoxi.

15. Un compuesto de la reivindicacién 14 en donde Rz, Riq ¥ Ris

son hidrégeno, cloro, bromo, flior, hidroxi, o metoxi.

l6. Un compuesto de una cualquiera de las reivindicaciones 1 a 8
en donde al menos unc de R;, Rz, R3, Rs; R, Rs, Rg, ¥ Ryig, €8
halégeno, R;a, Rigy y Ris son hidrégeno, cloro, bromo, fluor,

hidroxi, o metoxi y R;3 es hidrégeno.

17. Un compuesto de 1la reilvindicacién 1 que es 4-{[{6R)-8-
fluoro-6-metilfenantridin-5(6H)-il]carbonil}fenol; 3-{[(6S)-
8-fluoro-6-metilfenantridin-5(6H)-il]carbonil}fenol; 4-
{[({6S)-B-fluoro-6-metilfenantridin-5(6H)~il]carbonil}fenol;
3-{[(6R) -8-fluoro-6-metilfenantridin-5(6H) -

il]carbonil}fenol; 3-fluoro-4—-{ [ (6R)-B~fluoro-6-
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18.

19.

20.

metilfenantridin-5(6H)-il]carbonil}fenol; 3-fluoro-4-{[(6S)-
g-fluoro-6-metil fenantridin-5{6H)-il]lcarbonil)fenol; o una
sal farmacéuticamente aceptable, éster o forma de solvato de

estos.

Un compuesto de la reivindicacién 1 que es 4-fluoro-3-
{[{(6R)-8-fluoro-6-metilfenantridin-5(6H)-il]carbonil}fencl;
4-fluoro~-3-{ [ (65)~8~fluoro-6-metilfenantridin-5(6H) -
il]carbonil}fenol; 2-fluoro-4-{[ (6R) -B-fluorc-6-
metilfenantridin-5(6H)-il]carbonil}fenol; 2-fluoro-4-{[{6S)-
B-fluoro-6-metilfenantridin-5(6H)-il]carbonil}fenol; 2~
cloro-5-{[ (6R)-8-fluoro-6-metilfenantridin-5(6H) -
illcarbonil}fenol; o una sal farmacéuticamente aceptable,

éster o forma de solvato de estos.

Un compuesto de la reivindicacién 1 que es 2-cloro-5-{[(6S)-
8-fluoro-6-metilfenantridin-5(6H)-il]carbonil}fenol; 2-
bromo-4-{ [ (6R) -8-fluoro-6-metilfenantridin-5(6H) -

il]lcarbonil}fenol; 2-bromo-4-{[ (6S)-8-fluoro~6-
metilfenantridin-5(6H)-il]carbonil}fenol; 4-bromo-3-{[(6R}-
8-fluoro-6-metilfenantridin-5(6H)-il]lcarbonil}fenol; 4-
bromo=-3-{ [ (65)-8~fluoro-6-metilfenantridin-5(6H)~-

illcarbonil}fenol; o una sal farmacéuticamente aceptable,

éster o forma de solvato de estos.

Un compuesto de la reivindicacién 1 que es 4-{[(6R)-B-
fluoro-6-metilfenantridin-5(6H)-il]carbonil}~-2-metoxifenol;
4-{[(68)-8-fluoro-6-metilfenantridin~5(6H)-il]lcarbonil}-2~

metoxifencl; 4-{[(6(S)-6-etil-B-fluorofenantridin-5(6H) -

0 3¢
1%
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il]lcarbanil} fenol; 4-{[(6R)-6-etil~-B-fluorofenantridin-
5(6H)-il]carbonil}fenol; 3-{[(6R)~6-etil-B-
fluorofenantridin-5(6H)-il]carbonil}fenol; o una sal

farmacéuticamente aceptable, éster o forma de solvato de

estos.

21. Un compuesto de la reivindicacién 1 que es 4-{[(6R)-6-etil-
8-fluorofenantridin~-5(6H)-il]carbonil }benceno-1, 3-diol:; 4-

[{6-etil-8-fluorofenantridin-5(6H)-il)carbonil]-3-

fluorofenol; 3-{{3-cloro-6-metilfenantridin-5(6H) -
il)carbonil] fenol; 3-{[(6R)=-3-cloro-6-metilfenantridin-
S5(6H)-il]carbonil}fenol; 3~-{[(68)-3-cloro~-6-

metilfenantridin-5(6H)-il)carbonil} fenol; o una sal
farmacéuticamente aceptable, éster o forma de solvato de

estos.

22. Un compuesto de la reivindicacién 1 que es 4-[(3-cloro-6-
metilfenantridin-5(6H)~il)carbonil] fenol; 4-{[(6R)~-3-cloro-
6-metilfenantridin-5(6H)~-il)carbonil}fenol; 4-{[(65)-3-
cloro-6-metilfenantridin-5(6H)-il]carbonil}fenol; 4-[3-
cloro-6-metilfenantridin-5(6H)~il]carbonil]benceno-1,3-diol;
4-{[(6R)-3-cloro-6-metilfenantridin-5(6H) -

il]carbonil }bencenc-1,3-dicl; © una sal farmacéuticamente

aceptable, éster o forma de solvato de estos.

23. Un compuesto de la reivindicacién 1 gque es 4-{[(6S)-3-cloro-
6-metilfenantridin-5{6H)-1il}carbonil }benceno-1, 3-diol; 3-
{ (3-fluoro-6-metilofenantridin-5(6H)~il)carbonil] fenol; 3-

{[(6R)=3-fluoro-6-metilfenantridin-5(6H)-il]carbonil}fenol;
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3 -{[(6S}-3-fluoro-6-metilfenantridin-5(6H) -
illcarbonil} fenol; 4-[ (3-fluoro-6-metilfenantridin-5(6H) -
il}carbonil] fenol; o una sal farmacéuticamente aceptable,

éster o forma de solvato de estos.

24. Un compuesto de la reivindicacién 1 que es 4-{[(6R)-3~-
fluoro-6-metilofenantridin-5(6H)-il]carbonil}fenol; 4-
{[(6S)-3-fluoro-6-metilfenantridin-5(6H)~-il]carbonil}fenol
4-[(3-fluoro-6-metilfenantridin-5(6H)~-il)carbonil]benceno-
1l,3-diol; 4~{[(6R)-3-fluoro-6-metilfenantridin-5(6H) -
il]carbonil }benceno-1, 3-diol; 4-{[(6S)-3-fluoro-6-
metilfenantridin-5(6H)-il]carbonil}benceno-1,3-diol; o una
sal farmacéuticamente aceptable, éster o forma de solvato de

estos.

25. Un compuesto de la reivindicacién 1 que es 4-[(3,8-difluoro-
6-metilfenantridin-5(6H)-il)carbonil]fenol; 4-{[(6R)-3,8B-
Difluoro-6-metilophenantridin-5(6H) -il]carbonil}fenol; 4-
{[(6S)-3,8-Difluoro-6-metilfenantridin-5{6H) -
il]carbonil}fenol; o una sal farmacéuticamente aceptable,

éster o forma de solvato de estos.

26. Un compuesto de la reivindicacién 1 que es 4-[(3,8-difluoro-
6-metilfenantridin-5(6H)-1il)carbonil] fenol; 4-{[(6R)-3,8-
Difluoro-6-metilfenantridin-5(6H)-il]carbonil}fenol; 4-
{[(65)-3,8-Difluoro-6-metilfenantridin-5(6H) -
il]carbonil}fenol; 4-{[((6R)-3,8-difluoro-6-

metilofenantiridip—S((GH)-il]carbonil}—z—fluorofenol; 0 una
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sal farmacéuticamente aceptable, éster o forma de sclvato de

estos.

27. Un método para modular la expresidén de citogquina en un
sujeto que comprende suministrar al sujeto una cantidad
efectiva farmacéuticamente de un compuesto comc Sse

reivindica en una cualquiera de las reivindicaciones 1 a 26.

28. El método de la reivindicacién 27 en donde dicha citoquina

es 1IL-6.

29. El método de la reivindicacién 27 en donde dicho sujeto

tiene enfermedad inflamatoria crénica.

30. El método de la reivindicacién 29 en donde dicha enfermedad
inflamatoria crbnica es aterosclerosis, infarto del
miocardio, falla cardiaca congestiva, enfermedad

inflamatoria del intestino y artritis.

31. Un método de tratamientc de enfermedad inflamatoria crénica
comprende suministrar a un sujeto en necesidad de este una
cantidad farmacéuticamente efectiva de un compuesto como se

reivindica en una cualquiera de las reivindicaciones 1 a 26.

32. Un método de tratamiento de artritis reumatoide,
espondiloartropatias, osteartritis, artritis psoridsica, o
artritis Jjuvenil comprende suministrar a un sujeto en

necesidad de este una cantidad farmacéuticamente efectiva de
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33.

34.

35.

36.

317.

un compuesto como se reivindica en una cualguiera de las

relvindicacicnes 1 a 26.

Un método de tratamiento de enfermedad inflamatoria del
intestino, enfermedad de Crohn, colitis ulcerativa, colitis
indeterminada comprende suministrar a un sujeto en necesidad
de este una cantidad farmacéuticamente efectiva de un
compuesto como sSe reivindica en una cualquiera de las

reivindicaciones 1 a 26.

Un método de tratamiento de soriasis comprende suministrar a
un sujeto en necesidad de este una cantidad
farmacéuticamente efectiva de un compueste como se

reivindica en una cualquiera de las relvindicaciones 1 a 26.

Un método de tratamiento de asma o enfermedad pulmonar
obstructiva crénica comprende suministrar a un sujeto en
necesidad de este una cantidad farmacéuticamente efectiva de
un compuesto como se reivindica en una cualqulera de las

reivindicaciones 1 a 26.

Un método de tratamiento de apoplejia, isquemia o lesidn por
reperfusién comprende suministrar a un sujeto en necesidad
de este una cantidad- farmacéuticamente efectiva de un
compuesto como se reivindica en una cualquiera de las

reivindicacliones 1 a 26.

Un método para disminuir el colesterol, los triglicéridos,

Lp(a), y 1los niveles LDL; inhibiende o tratando 1la

'

2
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38.

39.

40.

41.

hipercolesterolina, hiperlipidemia, enfermedad
cardiovascular, aterosclerosis, sindrome coronario agudo,
enfermedad vascular periférica, restenosis, o espasmos
vasculares comprende suministrar a un sujeto en necesidad de
este una cantidad farmacéuticamente efectiva de un compuesto
como se reivindica en una cualquiera de las reivindicaciones

1 a 26.

Un método de tratamiento de la enfermedad de Alzheimer, la
declinacién cognitiva, la demencia senil comprende
suministrar a un sujeto en necesidad de este una cantidad
farmacéuticamente efectiva de un compuesto como se

reivindica en una cualquiera de las reivindicaciones 1 a 26.

Un método de tratamiento de diabetes tipo II comprende
suministrar a un sujeto en necesidad de este una cantidad
farmacéuticamente efectiva de un compuesto como se

reivindica en una cualquiera de las reivindicaciones 1 a 26.

Un método de tratamiento de sepsis en un mamifero comprende
suministrar a un sujeto en necesidad de este una cantidad
farmacéuticamente efectiva de un compuesto como se

reivindica en una cualquiera de las reivindicaciones 1 a 26.

Un kit para modular expresién de citoquina en un sujeto, el
kit comprende un recipiente, una composicién farmacéutica
contenida en este que comprende un compuesto como se

reivindica en una cualquiera de las reivindicaciones 1 a 26.



42.

43.

44.

45.

46.

47.

48.

Un kit para tratar una enfermedad inflamatoria crénica en un
sujeto, el kit comprende un recipiente, una composicién
farmacéutica contenida en este que comprende un compuesto
como se reivindica en una cualquiera de las reivindicaciones

1l a 26.

Una composicién que comprende un compuesto como se
reivindica en una cualquiera de las reivindicaciones 1 a 26

y un portador farmacéuticamente aceptable.

Un método que comprende poner en contacto un compuesto como
se reivindica en una cualquiera de las reivindicaciones 1 a

26 con una célula.

El método como se reivindica en la reivindicacién 44 en
donde la célula se caracteriza por una Ssobreexpresién de

citoquina.

El método como se reivindica en la reivindicacién 45 en

donde dicha citoquina es IL-6.

El método como se reivindica en 1la reivindicaciéon 44
adicionalmente comprende determinar el nivel de expresién de

dicha citoquina.

El método como se reivindica en la reivindicacién 47 en
donde dicha etapa determinante es hecha antes de la etapa de

contacto.

8 3
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49, El método como se reivindica en la reivindicacién 47 en

donde dicha etapa determinante es hecha después de dicha

etapa de contacto.

50. Un compuesto como se reivindica en una cualquiera de las

reivindicaciones 1 a 26 para uso como un medicamento.

51. El uso de un compuesto como se reivindica en una cualquiera
de las reivindicaciones 1 a 26 en la preparacién de un
medicamento para la modulacién de expresidén de citoquina en

un sujeto.

52. El uso como se reivindica en la reivindicaciédn 51 en donde

dicha citoquina es IL-6.

53. El uso como se reivindica en la reivindicacién 51 para el

tratamientc de enfermedad inflamatoria crénica.

S4. El uso de un compuesto como se reivindica en una cualquiera
de las reivindicaciones 1 a 26 en la preparacién de un
medicamento para el tratamiento de enfermedad inflamatoria

crénica.

55. El uso de un compuesto como se reivindica en una cualquiera
de las reivindicaciones 1 a 26 en la preparacién de un
medicamento para el tratamiento de artritis reumatoide,
espoﬁdiloartropatias, osteartritis, artritis psoriasica, o

artritis juvenil,
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para el tratamiento de enfermedad inflamatoria del intestino,
enfermedad de Crohn, colitis ulcerativa, colitis
indeterminada,

para el tratamiento de soriasis,

para el tratamiento de asma o enfermedad pulmonar obstructiva

crébnica,

para el tratamiento de apoplejia, isquemia o 1lesidén por

reperfusién,

para disminuir el colesterol, los triglicéridos, Lp(a), y los
niveles LDL; inhibiendo o tratando la hipercolesterolina,
hiperlipidemia, enfermedad cardlovascular, aterosclerosis,
sindrome coronario ?gudo, enfermedad vascular periférica,

restenosis, o espasmos vasculares

para el tratamiento de la enfermedad de Alzheimer, la declinacién

cognitiva, la demencia senil,

para el tratamiento de diabetes tipo II, o para el tratamiento de

sepsis en un mamifero.
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La presente invencién suministra compuestos de fenantridina
carbonilo Y composiciones, particularmente aquellas que
encuentran uso como ligandos para el receptor de estrégeno.

Compuestos representativos de la invencién incluyen aquellos de

la férmula 1:

(1)
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1. [x] The appiicant is hereby notified that the intamational search report and the writien opinion of the Intemetional Searching
Authority have basn established and are tranamitied herewith.
Filing of amendments and statement under Article 18:
The applicant Is entitied, it he 8o wishes, 10 amend the claima of the International Apphcation (see Rule 48):

When? The tima Emit for fling such amendments Is normally two months from the date of tranemittal of the
intemational Search Report.

Where? Directy othe Intemational Bureau of WIPD, 34 chemin des Colombetine
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2. D The applicant s hereby notifled that no Imamational search report will bs astablished and that the dediaration under
Article 17(2){(a) I» that effect and the written opinion of the Intemational Bearching Authority are transmitied herewith.

3. D With regard fo the proisst against paymant of (an) addional fee(s) under Rule 40.2, the appiicant ls notified that:

D the protest ngather with the decision theracn has bean tranamitied i the Intemational Bureau together with the
applicant's requast 1o forward the texts of both the protest and the decision therson 1o the designated Offices.

[[] no dectaion has besn made yet on the proteet; the applicant will be notified as soon as a decision ks made.

4. Ramindsns

Shortly after the sxpiration of 18 momntha from the pricrity dais, the imemational appiication will be published by the
Intarnational Bureau. i the applicant wishas o avoid or postpons publication, a notice of withdrawal of the Intermnational
application, or of the priordty clelm, must reach the international Bureau as provided in Rules 8044.1 and 80bis.3, respectively,
bafora the compistion of the tacinical preparations for Inlemetional pubfication,

The applicant may eubmit comments on an informal basis on the written opinion of the Inlemational Searching Authority to the
Intemational Bursau. The intemational Bureau will send a copy of such comments to all designated Offices uniess an
Intemational prefiminary examination report has baen or Is io be astablished. These comments woukl also bs mads avalable &
the public but not before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designaied Offices, a demand for intemational preliminary

clais (i some Offiosa svan laie) Garwlas. o SpbIcant must, within 20 monTha 1o he prioly s, pefor o prascrbed
] v n 3

acts for entry into the national phase bafore mou.pdambdomen.

In mﬁﬂaﬂmﬂimﬁ%hﬂmhhdﬂmm (or later) will apply even if no demand le fled within 12
montha.

S0 the Annex 1o Form PCT/ARA01 and, for detalls about the appiicebie time limits, Office by Office, sse the PCT Appiicant's
Gulde, Vokume If, Naional Chapiers end the WIFO Inteme e,

!
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E—— Patent Office, P.B. 5818 Patentiaan 2
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Theas Notes are intandad to give the baslo Insiructions concaming the Ming of amendments under articie 19. The

Noles sre bazsd on the requiremants of the Palent Cooperalion Trealy, the Reguistions and the Adminkirsiive Instructions

under that Trealy. hmthﬁuﬂhNﬂnmﬂhﬂnW.hHﬁnw.Fﬂm

detalisd information, ses also the PCT Applicant’s Guids, a publiaation of A

in these Nolas, “Asticle”, "Rluls”, arxd "Section™ refer io the provisions of the PCT, the PCT Regulstions and the PCT
Aﬂnhmlmbudhnw’

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having recsived the inlemalional ssarch repart, one oppartunily o amend the slaims of the
Intemational spplicaiion. i should however be emphasized that, since all parts of the inlamational application (claims,
desoriplion and drewings) may be smended dhring the intemations! preliminary examination proosdurs, thers ls usu
no nesd to e amendmenis of the claims under Artile 19 sxoept wher, 9.g. the applioant wanis the latter o be
for the purposss of provisional proteation or has another resson for smending the alaima betore intermationsl
Furthermore, R should be emphasized that provisional protection is avaiisbie in some Sistes only.

mmqmmwmum
" Under Artiole 19, only the olaims may be amended.

During the intemational phase, the cisime may siso be amanded (or further smendad) under Article 34 before

the intamational Prelininary Examining Authorlly. The deseriplion and drewings be amended under
Artisle 34 belore the intemationsl Examining Authorlly. mey ooy

. Upon eniy i the natcnal phase, el pets of the intamationsl apploation may be amersded under Aisi 28
or, where spplioable, Article 41

Whan? Within 2 manths from the daie of traremitsl of the intemational ssarch report or 18 months from the priority
dais, whishever tima imh expires lsler. k should be noted, however, that the amendmsnis wil be conaldered
as having besn recalved on time i they are recsived by the Intemational Bureau after the expiration of the
qﬂnﬂ“ﬁmiﬂhﬂ“hmﬂmoﬂnhﬁnhﬂmﬁ-hmm

Thae amandmenis may only be Sed with the intlemaslional Bureau and net with the recelving Offios or the
inlsmational Searching Authority (Fule 46.2).

Whate a demand for intemslional prefiminary axaminalion has been /s filed, sse below.

How? Eﬁb}uﬁhncmuﬁudhhnﬂqmwmmdﬁmwhmﬁuhﬂd
one or more of the cdalms as fled

A replacament shest must be submitied for each sheet of the claims which, on sscount of an amendmant or
amandmants, differs from the shast originally Sled.

. All the claims sppearing on a repiacement sheel must be rumbamd in Arablo rumerais. Where a olaim is
“Mmmhﬂdh“d&mh“hdm“dﬁunmmm
be enumbaered conssculively (Adminisiralive insirustions, Seclion 208(b)).

The amvendmanta musi be mads in the language in which the intsmational appliication Is to be published.

What doctrnants mustimey accompany the ssnsndments ?
Latier (Section 203(b)):
The amandmanis must be submitted with a ietier.

The ietier will not be published with the intemalional appliesiion and the amended claima. & should nat be
confused with the "Sisbement under Artiale 19(1)" (sse below, under "Statement under Artiole 1801)").

ﬂnhu-dhhaﬂnrm.dhmuh l-l—v'.. the innguage of the

intsrnational applostion is English, the lettar must be in ; i the fanguage of the international application
Is French, the istter must be in French. N

Noles to Form PCTABA/Z20 (et sheel) {lanuary 1994)
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The letier must ixdosie the differances between the olaima as fled and the olaims as amended. it must, in
m Mlnmmmmmhhwmmmm
that identical incdiostions conceming several daims may be grouped),whether

(M  the olaim is unchanged;

M the olaim s canaelled;

() the olaim bs now:

(v} the olaim replases ore or mare olaims x= filed;

{v) the claim s the result of the diviaion of a olaim as Bled.

mm—nhmmomhmmmmdhuﬂﬁdlnh

I

nally there were 48 olaima and sfler amendment of some olaims there are 51]:
1o 29, 31, 32, 34, 35, 37 1o 48 replased by amendsd slalms bearing the same numbers;
30, 33 and 38 unchangad; new claima 49 0 51 sxided.”

f

§s

3 originally there were 15 claims snd afier amencdment of all deims there are 11):
"Clairms 1 to 18 replaced by amendad dalms 1 to 11.°

M.lﬂ?llﬂlh.lm“-d.‘ll and the smandments consist in canceliing soms claima and in adding
new elalme]:

"Clarm 1 hG-ﬂMMM?hISMMMWJBMWﬂ or
"Clagima 7 to 13 cancelied; new elaime 15, 16 and 17 added; all other claima unchanged.”

@

. 4 [Whare various kinda of amendments ars macej;
*Clalma 1-10 unah alalims 11 1o 13, 18 end 19 cancelied; sialme 14, 15 and 18 replased by samandad
claim 14; oleim 17 Hn-n.d-lddn-ii,“-ﬂ?.nudﬂu!ﬂ and 21 adkded.

"Sialament under article 19(1)" (Rule 45.4)

Tha amendments may be accompanied by a slaisment axplaining the amendmants and indioaling sty impact

M-uTmTMMhmmhm and tha drawings (which earnot be amendiad under

The sislement wifl be published with the inlemationsl apploation and #he amended clsim.
R vzt ba (n the language In whish the intersatiensl apppiication is ta be published.
& must be brief, not sxeeecing 500 words It in English or If rarsisind into Engleh.

& should nol be confusad with and dose not repiace the letter indisaling the dilfsrences between the alaime
mm flad ard a8 amended. it must be fied on a separate shest and must be identillad as such by a heading,
preferably by using the words “Sislement under Artiols 19(1).”

Imquﬂwddn disparaging comments on the inlernational ssamh report or the relevance of olations
coniained in ummummu.mﬁn contsined In the intemational search
report may b made only in conneation with an amendment of that olaim.

. Cansequence if a demnand fer international preliminary sxaminstion has siready been Wlad

I, al the time of #ing amendments under Artiols 18, a demand for inlamational preliminary sxaminsiion
MMM&hWMM.hmhdﬁhmmh
inbsmnslional Bursau, aisc fis & copy of such amendments with the Indemational Preliminary Examining
mmmmhnlhlﬂ

Conssqguence with regard ie transialion of the internalional appliostion for entry intno the netional phase

The epplioants sliention s dresm o the faat that, whan -Mhhﬂ-ndbmlﬂi-.ltnldhldﬂ'
ddu--n-ﬁurﬁ-lﬁiimhmbhhn“h dasignatedieiscied Offiogs, insteard of, or
in addiion o, the iremalstion of the eialma e fled.

Fumuﬁnhmdmwom,-vmuuumw
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INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applcant’s or agent's fla referance FOR FURTHER 880 Form PCT/SA/220

WYNC-2151 ACTION as well as, where applicable, fem & below.
intemational application No, international filng date (daymonthear) (Earliest) Pricrity Date (daynontivear}
PCT/US2005/031053 30/08/2005 02/09/2004
Applicant
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This intemational Search Report has been prepared by thie Inlemational Searching Authority and Is transmitiad to the appicant
according to Articls 18. A copy Is being tranemitied to the Intemetional Bureau.

This Intemational Search Aeport conslsts of a total of 5 shoote.
m It le also accompanied by a copy of each prior art document died in thie report.

1. Basls of the repeort

a. With regard to the language, the international search was casried out on the basis of the intemational application In the
language In which it was flied, uniass otherwise indicaind under this lem.

D The Intamational search was carriad out on the basis of a tranalafion of the Inlermnational application fumished to
this Authority {Fule 23.1(b)).

b, D With regard ©©0 any nucieotide and/or amino aoid sequsnos disciosed in the intemational application, see Box No. |.
22 [[] Cortain claime wers found unsearchable (See Box Il).
3. [[] unity ofinvantion ls incking (ese Box Ill).

4. With regard 1o the fitle,
[] thetextis approved as submitied by the applicant.
[K] the exthas been estabiished by this Authority o read &s followe:
PHENANTHRIDINE CARBONYL PHENOLS AS CYTOKINE MODULATORS

5. WIith regard 1 the abstract,
[[] the textis approved as submitied by the appiicant.

E the taxt has been estebliished, according to Rule 38.2(b), by this Authority as It appears in Box No. V. The applicant
may, within one month from the dats of malling of this Intermnational asarch report, submit commants to this Authority.

6. With regand to the drawings,
a. the figure of the drawings to ba pubilshed with the abatract (8 Figure No.
[[] assuggesied by he applicant.
[C] assesiectad by this Authority, because the appiicant falled 1o suggest a figure.
[]  asoslected by this Authority, becauss this figure bstier characterizes the invention.
b. [[] none of the figus is ©© be published with the abstract.

Form PCTASA/210 {firet sheet) (January 2004)
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Box No.IV  Text of the abstmct (Continustion of ltem 5 of the first sheet) “ o’

The present invention provides phenanthridine carbonyl compounds and
compositions, particularly those that find use-as ligands for the estrxogen
rsceptor. Representative caompounds of the inventiom include those of formula 1.

Form PGTASA/210 (contimuation of first shewt (3)) (January 2004)
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PCT/US2005/031053 QF
b1 2 "Mo1k31/473  A61P29/00  AG1P19/02  A61P3/06 57(
AG1P3/10  AGIP9/10  AG1P17/06

According o Intarnalional Palent Claselfication {IPC) or to both national clasalfication and IPC
B. MELDS SEARCHED
Minimurmn documantaiion searchad (clasaification system followed by classificslion symbols)

co7b

Documentstion saarched olher than minimum documantation ko the extent that such documnents ame inchiied In the flekis searched

Elcironic data base consultad during the intamnational search (name of dala base and, whom praclical, saarch terms vsad)
EPO-Internal, CHEM ABS Data, BEILSTEIN Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category ® | Giaflon of document, with indicalion, whare appropriats, of the relevant passpgss Relavant to clalm No.

X WO 2004/050631 A (WYETH; MOLINARI, ALBERT, 1-55
JOHN; ASHWELL, MARK, ANTHONY; RIDGWAY,
BRIAN,) 17 June 2004 (2004-06-17)

the whole document

A WO 2004/031159 A (WYETH CORP ‘US!; STEFFAN 1-65
ROBERT JOHN ‘US!; MATELAN EDWARD MARTIN
‘Us!;) 15 April 2004 (2004-04-15)
claims 1,13~22

A WO 03/050095 A (WYETH) 1-55
19 June 2003 (2003-06-19)
claim 1

A WO 02/05616 A (BYK GULDEN LOMBERG 1-58

CHEMISCHE FABRIK GMBH; GUTTERER, BEATE)
24 January 2002 (2002-01-24) _
page 23; claim 1

D Further documents are lsted In the continuation of bax C. E Patent famlly members are fisted in annex.
pem— s " Wl coumant e wher e isnaon g i
*A' document dafining the o the arnt which Is
onamod 1o oot pber reimrance. ot Chad 0 undarstand the principio or thoory undarying the
"E" asrliar documant bul publishecd on or sfier the intemations! X" documsnt of pasticular rievance; the clakmed invention
fling data x mu’uﬁfnnmuﬁ':mhwn
"L wmwmmmm ﬂm - Invoive an invertive step when the document s talken alons
ciinfion or cther apacial reason (as specified) enmuh:unnngamimmignm-mw-uuuﬂhnun
O document refering 10 an omi disclosure, use, exhibition or document ls combined with one or mors other such docu~
other means menis, such combination being obvious o n peraon skilled
"P* document publishad prior 1o th imemational filing cae but in tha art
Intar than the priority daie claimed *3" documant member of the same patent family
Dute of the actual complation of the Intemational search Dae of maliing of the intsmational ssarch report
13 January 2006 25/01/2006
Name and maling address of the 1SA Authorized officer
European Patant Office, P.B. 5818 Patentinan 2
NL ~ Z280 HV
P Lo 10 Sit-o0ig - Tt B6t epont Schuemacher, A

Fom PCTABAR10 (eseond sheet) (isnuery 2004)
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(: ( Intsmational application No. )
INTERNAT] NAL SEARCH REPORT PCT/US2005,/031053 7/“

Bu_l! Obsearvations where certsin claims were found unssarchable (Continustion of Hem 2 of first sheetl)

This International Ssarch Raport has not been established In respect of cartaln claims undar Article 17(2){a) for the following reasons:

1. m Claims Nos.:

bacaugs they relats to subject matiar not requirad to ba ssarched by this Authority, namely:

Although claims 27-40 and claims 44-49 are directed to a method of treatment
of the human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

2. [:]cnumsNb-

becaunemoymlmlnpanuofheInunmmmmwmtmmﬂymmmmwmwm
an exiant that no meaningful intemational Search can be carried out, specificalty:

3. D Claima Noa.:
because they ame dependent cialmes and are not drafied In accordance with the second and third sentences of Rule 8.4(a).

Box N1 Observations where unity of invention Is lacking (Continuation of item 3 of first sheet)

Thia Intamational Searching Authority found multiple inventions In this intemational application, as followe:

1. As all required addiional seanch fees were timely pakd by the applicant, this Intamational Gearch Report covers all
esarchabie claima.

2. D As all searchabie claims could be ssarched without affort Juetifying an additional fee, this Authority did not invite payment
of any additional fea.

3. AnonlyunedharamlradaddmmrmmHmumlypddbymeapplmuinlnmmmnepm
covers only those claima for which fees were paid, specifically clalm

4, I:I No recuirad atlibnnlucdﬂaumtnolypidlulheapﬂleﬂﬂtcmmﬂy thia intemational Saarch Raport is
restriciad o the invention first mantioned In the claims; It ls covered by claims Noa.

Remark on Protest [:]Thsutﬂbnulnlmhiniwutauxmnlnhdhymalnwuuwbpunut

D No protest accompanied the payment of addiional ssarch fees.

Form PCTASA/210 (continuation of first sheet {2)) (January 2004)
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QNATI NAL SEARCH REPORT
. Amation on putent family members

(f "emational Appiication No

|'§CT/U82005/031053
Patent document Publication Patent family Publication
dited In search report dats mamber(s) dais
WO 2004050631 17-06-2004 AU 2003298819 Al 23-06-2004
BR 0316196 A 27-09-2005
CA 2508329 Al 17-06-2004
EP 1567502 Al 31-08-2005
US 2004167155 Al 26—-08-2004
WO 2004031159 15-04-2004 AU 2003276940 Al 23-04-2004
BR 0314475 A 09-08-2005
CA 2499736 Al 15-04-2004
CN 1692102 A 02-11-2005
EP 1542976 Al 22-06~-2005
WO 03050095 19-06-2003 AU 2002353014 Al 23~06-2003
BR 0214767 A 09-11-2004
CA 2467517 Al 19-06-2003
CN 1646504 A 27-07-2005
EP 1451165 Al 01-09-2004
HU 0500010 A2 28-04-2005
JP 2005520794 T 14-07-2005
WO 0205616 24-01-2002 AU 8196501 A 30-01-2002

Fotm PCTAGANSO (pelant tarmily srnex) (Jarusry 2004)
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( PATENT COOPERATION TR ATY

From the
INTERNATIONAL SEARCHING AUTHORITY

“9@0()

PCT
WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)

Date of malling

{dayimonthiraar) see form PCTASAR210 (second shest)
Applicant’s or agents file reference FOR FURTHER ACTION
sae form PCTASAR220 oo parngraph 2 below
imternational applcation Ne. Intsrnational itng date (dayénonthiear) Priority date {dawinanthimar)
PCTAJS2005031053 30.08.2005 02.09.2004

international Patent Classification (IPC) or both national dassification and IPC
CO07D221112, AG1K31473, A61P28/000, A61P1902, A61P306, AB1P3/10, A81P8/0, AB1P1706

Applicant
WYETH

This opinion contains indications relating to the following items:

® BoxNo.|  Basls of the opinion

0O BoxNo.ll  Priority

BJ Box No. Il  Non-establishment of opinlon with regard to novelty, inverttive step and Industrial applicabilty

O BoxNo. IV Lack of unity of Invention

& BoxNo.V  Reasoned statement under Rule 43his.1(a)(l) with regard to novelty, Inventive step or industriai
applicabliity; citations and explanations supporting such statement

] Box No.Vl  Certaln documents clted

O Box No. VIl Certain defects in the International application

O Box No. VIl Cartaln observations on the International application

FURTHER ACTION

if a demand for Intemational preliminary examination Is made, this opinion will usually be considered 1o be &
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apply where
the applicant chooses an Authority other than this one to be the |PEA and the chosen IPEA has notifed the

intemational Bureau under Rule 88.1bis(b) that written opinlons of this Intemational Searching Authority
will not be sa considared.

Iif this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant |a Invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the explretion of three

morttha from the date of malling of Form PCTASA/220 or before the explration of 22 montha from the priority date,
whichever expires later.

For further options, see Form PCTASA220.
For further detalls, see notes to Form PCTASA220.

Name and maling address of the ISA: Authorized Officer
European Patent Offics d
D-80208 Munich Schuemacher, A l j)'}
Tel. +49 89 2309 - 0 Tx: 523658 epmu d #
Frx; +49 89 2300 - 4485 Telophone No. +48 88 2398-7818 -

Form (PCTABARAT) (Cover Sheet) (January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAJS2005031053

Box No.| Basis of the opinlon

. With regard to the language, this opinion has been established on the basis of the International application in
the language in which it was filed, unless otherwige Indicated under thig item.

[0 This opinion has been established on the basis of a translation from the original language into the following
language . which is the language of a translation furnished for the purposes of intemational search
(under Rules 12.3 and 23.1(b)).

. With regard to any nuclectide and/or amino acld ssquence disciosed in the Internationat apptication and
neceesary to the claimed Invention, this opinion has been established on the basis of:

a. type of material:
I asequence listing
O table(s) related to the sequence listing
b. format of material:
O in written format
O in computer readable form
c. time of filingfumishing:
[0 contained in the intemational application as filed.
O flled together with the intemnational application in computer readable form.
O fumished subsequently to this Authority for the purposes of search.
. O In addition, In the case that more than one version or copy of a sequence listing andbr table relating thersto
has been filed or fumished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or doas not go beyond the application as filed, as
appropriate, were furmished.

. Additional comments:

Form PCTASA/ 237 (January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2005031053

Box No. lli Non-establishment of opinion with regard to noveity, Inventive step and Industrial
applicability

The questions whether the claimed invention appears to be novel, to invoive an inventive step (to be non
obvious), or to be industrially applicable have not baen examined in respect of:

O
&=

the entire intemational application,
claims Nos. 27-40 and 44-49

because:

the sald international application, or the said claims Nog. 27-40 and 4449 relate 10 the following subject
matter which doas not require an international preliminary examination (specify):

$00 separate sheet

the description, claims or drawings (indicate particular elemenis beiow) or said claims Nos. are so
unclear that no meaningful opinion could be formed (specify):

the claims, or said claims Nos. are 80 inadequately supported by the daeacription that no meaningtul opinion
could be formed.

no intemational search report has been established for the whole application or for said claims Nos.

the nucleotide andbr amino acid sequence listing does not comply with the standard provided for in Annex
C of the Administrative Instructions in that:

the written form O has not been fumished
O does not comply with the standard
the computer readable farm O has not been fumished
[0 doses not comply with the standard
the tables ralated to the nuclectide andbr amino acid sequence listing, if in computer readable form only, do
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See separate sheet for further details

Form PCTISA/Z57 (January 2004)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

( !

International application No.
PCTAS2005031053

250

Box No.V Reasoned statement under Rule 43bi/s.1(a)(l) with regard to novelty, Inventive step or
Industriai applicablilty; cltations and explanations supporting such statement

1. Statement

Novetty (N)

Inventive stap (IS)

Industrial applicability (1A)

2. Citations and explanations
see soparate sheet

Form PCTASA/237 (Jaruary 2004)

Yeos:

Yos:

No:

Yes:

Claims
Claims

Claims
Claims

Claims
Claims

1-55

1-55

1-26,41-43, 50-55
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WRITTEN OPINION OF THE international application No. [
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/031053
Re ltem Il

N n-establishment of opinion with regard to novelty, Inventive step and Industrial
applicabliity

Claims 27-40 and claims 44-49 relate to subject-matter considered by this Authority to be
covered by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated
with respect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(1) PCT).

Be ltem V.

Reasoned statement with regard to novelty, inventive step or industrial applicabllity;
chiations and explanations supporting such statement

Reference is made to the following documents:
D1: WO 2004/050631 A (WYETH) 17 June 2004
D2: WO 2004/031159 A (WYETH CORP [US]) 15 April 2004
D3: WO 03/050095 A (WYETH) 19 June 2003
D4: WO 02/05616 A (BYK GULDEN LOMBERG CHEMISCHE FABRIK GMBH) 24
January 2002

1. Novelty, Article 33(2) PCT:

With regard to the prior art disclosed in the documents cited above the subject-matter of the
present application, i.e the [(8-alkyl-phenanthridin-5(6H)-yl)carbonyl]phenol compounds of
claim 1, appears to fulfil the requirements of novelty, cf. Article 33(2) PCT:

The compounds of D1 differ from those presently claimed on account of the sulfonyl linker
instead of the carbonyl linker between the phenanthridine and the phenol ring.

The documents D2 and D4 disclose 4-(indazol-3-yi)phenols or 4-(1,3-benzoxazol-2-yl)phenols
as estrogen receptor ligands.

D4 describes 6-phenyl-1,2,3,4,4a,10b-hexahydrophenanthridine compounds.

2. Inventive step, Article 33(3) PCT:

The present application is related to [(6-alkyl-phenanthridin-5(6H)-yl)carbonyl]phenol

Form PCTASA/237 (Separaie Sheet) (Sheet 1) (EPO-January 2004)
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WRITTEN OPINION OF THE Intamational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/AUS2005/031053

compounds as estrogen receptor ligands and cytokine expression modulators, especially
interleukin IL-6.

D1 is considered to be the closest prior art document: this document describes [(6-alkyl-
phenanthridin-5(6H)-yl)sulfonyllphenol compounds as estrogen receptor ligands.

The compounds of D1 differ from those presently claimed only on account on the sulfonyl
linker between the phenol and the phenanthridine ring.

Henca, the claimed compounds are considered as obvious derivatives/ alternatives of the
estrogen receptor ligands disclosed in D1.

The technical problem underlying the present application has therefore to be seen in the
provision of compounds which present an unexpected effect with regard to the compounds
of D1.

Since the present application does not contain any evidence for such surprising effect when
compared to the structurally closest compounds of D1, the subject-matter of the present
application cannot be considered to satisfy the requirements of Article 33(3) PCT.

3. Industrial applicabliity:

For the assessment of the present claims 27-40 and 44-49 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The patentability
can also be dependent upon the formulation of the claims. The EPO, for example, does not
recognize as industrially applicable the subject-matter of claims to the use of a compound in
medical treatment, but may allow, however, claims to a known compound for first use in
medical treatment and the use of such a compound for the manufacture of a medicament for
a new medical treatment.

Form PCTISA/237 (Separaie Sheet) (Sheet 2) (EPO-January 2004)



X "ENT COOPERATION TREATY (', PCT/US2005/03
RECEIVED / __?
DEC 6 6 7005 JL LJ’" 4

From the INTERNATIONAL BUREAU

=T DEPT
BO&WKMM PCT To:
NOTIFICATION CONCERNING LUCCI, Joseph
SUBMISSION OR TRANSMITTAL Woodcock Washbum LLP
OF PRIORITY DOCUMENT One Liberty Place - 46th Floor RECEIVED

Philadelphla, PA 19103

ETATS-UNIS D'AMERIQUE DEC 0 ¢ 2005
(PCT Administrative Instructions, Section 411)

Dato of railing (dawonts/ear)

21 November 2005 (21.11.2005)  Naakin Woodcock Washbung
Apphunl'l ar agent’s file

WYNC-2151 r“ AM|o) & 41) IMPORTANT NOTIFICATION
Tntemational spplication No. intermational filing date (daymonthApear)

PCT/US2005/031053 30 August 2005 (30.08.2005)
Tntcrmational publication daic (dawimonihear) Priority date (depvimonti/year)

02 September 2004 (02.09.2004)

Applicant

. . WYETH et al

1. By means of this Form, which replaces sny previously issued notification concerning submission or transmittal of priority
documents, the applicant is hercby notified of the date of receipt by the International Bureau of the priority document(s) relating to
all earlier, application(s) whose priority is claimed. Unless otherwise indicated by the letters “NR”", in the right-hand colurm or by an
m-kuppurmsnutwnd-uofmmpt,ﬂupnmtydoumlmmedwsul:mmdormmmdbihelnmmnndﬂm
in compliance with Rule 17.1(z) or (b).

2. (If applicable}) The letters “NR" appearing in the right-hand colunm denoie a priority document which,
this Form, had not yet been received by the Intermational Burean under Rule 17.1(s) or (b). Where, under Rule 17.1(s), the
priority document must be submitted by the applicant to the receiving Office or the Intemationsl Buresn, but the applicant firils to
submit the priority document within the applicable time limit under that Rule, the tteation of the spplicant Is directed to Rule
17.1(c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an
uppomm:ty upon entry into the national phase, to fumish the priority document within a time limit which is reagonable under the
circumstances,

3. (f applicable)An naterbsk (*) sppearing next to a date of receipt, in the right-hand column, denotes a priority docnmeat submitted
or transmiited to the International Bnrullnltlotlneomplhneewlthltnlgﬂl(l)nr(b)(ﬁemontydmmrmved
after the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document was submitted to the
receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was not fumished in
umphlnceunﬂ:nnleI'Jl(l)or(b).ﬁehmmonﬂﬂmmﬂnwuﬁelumtlmpyoﬂhdmlwﬁew
Offices, for their consideration. In case such a copy is not accepted by the designated Office as the priority document, Rule 17.1(c)
provides that no designeted Office may disregard the priority claim concemed before giving the epplicant an opportunity, upon entry
into the national phase, to furnish the priority document within a time limit which is ressonable under the circumstinces.

iari ior i l I i L i .l.. .« . ll
oL PCT meriving Office of priority docoment
02 Septamber 2004 (02.08.2004) 60/800,764 us 31 Oclober 2005 (31.10.2003)
The lntumli_unll Bureau of WIPO Authorized officer
{201 Geneva 20, Sufumtand Althea NEVERS (Fax 338 7010)

, Facsimile-No. (41-22) 338.70.10
Facsimile-No. +41 22 338 82 70 CORY. ST TN CLENT |Telephione No. +41 22 338 8392

Form PCT/IB/304 (January 2004) 2 % CNOPMSOH
w_ (221505 ¢




C ¢ N 29

For receiving Office use only

PCT

International Application No.

REQUEST
 Intermational Filing Date

The undersigned requests that the present
international application be processed
according to the Patent Cooperation Treaty. Name of receiving Office and “PCT Intemational Application”

B st 12 araciars main) WYNC-2151

Box No-I TITLE OF INVENTION
PHENANTHRIDINE CARBONYL PHENOLS

BoxNo.lT  APPLICANT D This person is also mveator

Nume and addresy: (Family nams fillowsd by given nams; fora legal entliy, full official desigmation. | Telephone No.
i e b e e oty 0 e

WYETH Facsimile No.
Five Glralda Farms .
Madison, New Jersey 07940-0874 Telepcinter No.
United States of America

Applicant's registration No. with the Office

St (that &, counery) of uationality: Statc (Shat is, country) of residence:
Us us

B [ae™ Xiteerrot [Ivens [leimeen:

BoxNe.III FURTHER APFLICANT(S) AND/OR (FURTHER) INVENTOR(S)

and nddress: (Fawily followed : antlty, full afficial designation . .
“:L'“&-muu,.u';'&.m.?f;ﬂ‘ rf:::'; the ackdrass bulicated in chiy | 1118 PETSaT is:

Bex b the applicant’s Sexie (that s, country) of residence |f o State of i indicated balow,) "
STEFFAN, Robert John ] my
263 Wheatsheaf Lane applicant and inventor
Langhome, Pennsylvania 19047 mventar : orly (IFthis check-bax il
United States of America U d' m% -

Applicant's registration No. with the Office
State (that iz, country) of nationality: State that iy, country) of residence;
Us Us ‘
ot pumponen gt [ o [ i gt e e, [ Spiind S ] e Joums inicend in

Further applicants end/or (furthar) inventars are indicated on & continuation sheet.

BoxNo. 1V  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

H‘I'ﬂu mﬁmtmpm lnf:'ﬁ:mll o Auﬂ:rlel?aﬁllz’emf m agent D Tepreseniative

Name and address: (Family e followed iy glven nams; for  lagal sntity, full official designation. | Telephone No.
ﬂ:ﬂ-mhizpﬂdl-ﬂmd‘m) 215-568-3100

LUCCI, Joseph; ABERMAN, Leslie E, Facsimile No.

WOODCOCK WASHBURN LLP 215-568-3439

One Liberty Place - 46th Floor Teleprinter No.

Philadelphia, Pennsylvania 19103

United States of America Agent's registration No. with the Office

33,307; 54,836

Address for correspondance: Mark this check-box where no amw’ is’/has been appointed and the
U space abave is uped matead to indicats » special address to which cormspandsnce be sent.

Form PCT/RO/101 (first aheet) (January 2004) Ses Noter to the requsst form



C

C

Continuation of Box No. I  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If nona of the following sub-boxas is uyed, this sheet should not be included in the request.

fl.{-_l-s-fi.

MOLINARI, Albert John

N":ne md:ﬂu: Fﬂ_ﬁbwbgnm 'ﬂamwﬂww;m This persan is:
Boxis the applicent'y State {thai fs, MJMVth Iy indicsrted balow ) D applicant only
MOORE, Willlam Jay i X
108 Fox Run Drive IZI “d;, Ais
Collegeville, Pennsylvania 19426 ] B Ol ot
United States of America
Applicant’sregistration No. with the Office
State (that is, country) of nationality: State {that is, country) of residence:
us us
vt ppone e [ e e [X] SFinmoay [ e Syt in
Name and sddress: (Family nams foliowed by alsgal entlty, fill official devignation. | This person is:
ﬁumﬁmm_:i}nmq : Mhhwsl i D applicant only
TRYBULSKI, Eugene J. . .
3432 Marior Road IZI sppicant and tator
Huntingdon Valley, Pennsylvania 19006 uﬂm_ﬂﬂ in below,)
United States of America - — -
Applicant’s registration No. with the Office
State (that is, country) of tationality: Staie (Shat is, country) of residence:
us us
guugmuqﬂ_mnt D.nulluul th m -u-u-:ulsuu 3Suuindiung;n
el s, et o e il M s, | i pcnis
Bax s the applicant s State {Yhat Iy, country) of residencs if no Stste of s indicated below ) D applicant only

[¥] spplicant and inventer

1053 Overlook Drive
Pottstown, Pennsylvania 19464-2079 i b g A by Faporko
United States of America Applicant's regisation No. with e Office
State (that &s, country) of nationality: State (that Is, country) of residence:
US us
Bl Ois= Difmibrox RifSy [ i
Name and address: (r-nqpmﬁlbwdby man; alﬂ)r.ﬂ m This person is:
The adddrexs must tnclude
Bax I the applicant’s Mﬂhuﬁjdmﬁnhd’r—ﬂ D applicant only
[] sroticant end inventor
[ e ind o w2t i padoney
Applicant’s registration No. with the Office
State {that ix, covmiry) of nationality: State (that iy, country) of reyidence:
E-mzuwnulpphm Dlﬂd-lnlﬂ Dt‘lu-dl?nluﬂ“ dq menulsw Dg%-ﬂ-ug:
[] Futher applicants andfor (father) inveators are indicated on another contimation shect.

Form PCT/ROQ/101 {continmation sheet) (Jamuary 2004)

See Notas 1o the request form
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SheetNo. ..xN... ﬂ

BoxNo.V  DESIGNATIONS

The filing of this request constitutes nnder Rule 4.9(n), the oflll States bound by the PCT on tha international
filing date, for the gmnt of svexy kind of protecticn svatiable grant of both regional and national patents.
However,

[0 DE Geomany is not desiguated for any kind of nstional protection
D KR Republic of Korea is not designated for sy kiad of national protection
O RU Russisn Federation 1s not desigasted for any kind of nations] protection

(The check-bazes above may be wsed to axchude ) the designations concernad in order to avoid the caasing of the ¢ffect, undar
:a;hmndkw ofan m‘:ﬂdm ir claimad See the Notes to Bax No. ¥ as to the consequences of

BoxNo.VI  PRIORITY CLAIM
Tha priority of the following estlier application(s) is hereby clsimed:

Filing date ¢ Number Where earlier application ix:
of carlier spplication of earlier application aationsl application: . - - . o
regiozal spplication:* | international
(dawmonth/year) cmnt:gfor exioni Office vine Office

jtem (1)
02 Saptember 2004 | 80/606,784 us
| ((120904)

item (2)

ftem (3)

[C] Porther priority claima sm indicated in the Sapplements] Box.

'l'hnmnm;Oﬁu:lMbmﬂmmﬂnwnm-mﬁdmuﬂmuﬂuwm;)(allyif
zwmmmwﬂuﬂh%mpmmdmwwn receiving Office) identified
[TH

all itemas [ iemq) O i@ 0O iemE) [[] other, sze Supplemental Box
* Whern the sariier appiication ARIPO indicate at least ans country the Pariy Convention Protection
‘;mywmh;:q"&sr MﬂmmﬂMWmmgtIM)M}..f

Box No. VII.  INTERNATIONAL SEARCHING AUTHORITY

Choics of International lnu:lllgA ﬁorhy(l!:'){!f MWMMﬂMMWMh
7 N = P

Request to nse resoits of earller search; reference to that search (ifan earlisr sexreh har been carried out by or requesied from the
International Searching Autharity):

Date (day/imonth/year) Number Country (or regional Offica)

Box No. VI DECLARATIONS

The following daclarations are contained in Baxes Nos. VIII (i) to (v) (inark the applicable Nomber of

check-boxes below and indicats in the right colwnn the manber of eack type of declaration): daclarations
[} BoxNe. VD@ Declsrution as to the identity of the invenior
D Box No. VIII (i) Declaration as to the applicant's extitiement, as at the international filing

date, to apply for snd be ganted a patent

] BexNo. v (i) Daclamtion as to the applicant’s entitiement, sa at the intermational filing
date, to claim the priority of the earlier application

D Box No. VI (iv) Declaration of inventrship (only for the purposes of the designation of the
United States of America)

D Bax No. VI (¥) Declaration as to non-prejudicial disclosures or exceptions to lsck of novelty

Form PCT/RO/101 (second sheet) (Jamary 2004) See Notes to the request form
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BoxNa.IX CHECK LIST; LANGUAGE OF FILING

Thiy intemational application contalns:
() I.npqlerfbrm.llu following mumber of

raqm (m:lndm% : 4

SheetNo. .......
This mu'uno;:l mm is ammpzl;:’ lzdﬂ:e following
in
g ol he e o aach tlamgr | e

i. 8 foc calculation sheet
2. [0 original scpanate power of attorney

(“‘lm 3.0 original general power of attorney
‘l: "'"T.m) 84 | 40 cq.zyof'ﬁnﬂmofm reference number,
nbm 13 5. [] statement expluining inck of signature
drawings 1 | m document(s) identified in Box No. VI as
wectuiog 0| 0 ol el pplesdonis
tables related thereto : 8 indicati deponited
o bth actnl by of D e ey e
Paper fon
TS| oo
under
::m I 12 O O T tar oy (soul e o pact o the Intrramttns] mo o) :
* : SN+ dphrmperdy LR L |nh|-hrﬁ” for the
®0 nnly(s‘mlnmng (:;;m“m - pwpo-lafmmmmdmh tar ad :
@) [ sequenca listing (iii) wﬂuuﬂlmlcmtmmulnﬂnldmh oflh:eopyor .
a0 Dm 10. ] tablesi mpnlﬂmhblnﬁmmhum . t*I '
in uence lis
() O e (m o read (Indicate type and nmber of carriers) ting
submitted for the of internationa] search under
ég Eh;l“"‘“'“l ""'I“‘I ® D:::onm&-qur)mly(lndn:upm:fﬂwmw _
and rmmber of
ppmies | © Ogprateansoniichy
ofmlﬂ'uuunlllunh Section 802(b-quarer)
limtinge .........00c00e
E w - AN Gin Dng%.Wmm:aﬁthofhmm :
W%.umm 11. (B other (pecify): .Uranamittal, (ee cals alv.mtum poatcard,.check :
items 9(3) 10()), in right cobumn)
Figure of the drawings which Language of fillng of the "
should sccompany the abatract: intermational spplication: English

BoxNe.X  SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 1 anch signaurs, u_u--ﬂumﬂwuwuﬂdﬁp—ﬂmwuumjm reading the raquaes).

rman, Atboray for Applicant

1. Deie of actual recaipt of the
I .W_Pt_ the purported

For receiving Office use only

2. Drawings:

3. Eunﬂadh‘:dofnlndlﬁptdusbhwhl
imely received papers or dmwinga completing
pnpomdmmﬂlpplmp

I:I received:

Date of recaipt of the record
bythlnﬂuﬁnnlmm::m

4. Dute of timely receipt of the not recaived:
corrections undsr l'gl' (1) D e
5. International Searching Authori 3 Transmi search delayed
(iftwucrmo:euempum):ty ISA/ ¢ D mﬁlﬁ.:lh‘gauwdw
For Intemational Buresu use only

Form PCT/RO/10] (last sheet) (Jurmary 2004)

Ses Notss to the reques! form
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 00297
. . DIVISION DE NUEVAS CREACIONES
Industria y Comercio EXTRACTO PARA PUBLICACION
SUPERINTENDENCIA SOLICITUD DE PATENTE DE INVENCION PCT
{21) N*® de solicitud: ABIK 31MT3, ASIP 1708, ASTP 1602, ASIP
(51) int Cx: 2000, ASTP 308, ABP Y10, AS1P 9HD, COTD
2112
22) Fecha de solicitud: (71)Solicitante(s)  WYETH
(30) Prioridad  (31) No. 32) Fecha  (33) Puls
60/608,784 02/06/04 us

(72) Invenior{es)  STEFFAN, Robert John
MOORE, Willlam Jay

(74) Apoderado:  ALVARO CORREA ORDOREZ

(85)  Fecha imita Inidlo fase nacional: 020407 (67) Publicacin nternacional

(68)  Datos relativos & la presentacin de Ia sollcitud PCT Fecha: 18/03/06
Fecha de presentacion de la solictud: ~ 30/08%05 N° publicacion: WO 20081028875
No. de sollciud  PCT/US2005/031053

(54) Titulo:  FENOLES DE CARBONILO FENANTRIDINA COMO MODULADORES DE CITOQUINA

Relvindicacion(es):
1. Un compuesta de la Formula 1:

Férmula 1

0 una sal farmacéuticaments aceptable o éster de estos
en donde:

R1, Ra,3, ¥ R, 300, Independienternents, hidnigeno, aiquiio inferior opcionalments sustituido, haldgeno, o arflo opcionalments sustituldo;
Ry, Re, Rs, ¥ R1o, 30, independientements, hidrégeno, alquilo inferlor opclonaiments sustituido o halGgeno;

Rn, Riz, Ris, y Ris son, independientements, hidrégeno, hidrox, alquilo Inferior opcionaimente sustituido, alcoxi opcionaimente
sustitukio o hatdgeno,

uno de Rs y Ra 8 independienternents hidrdgeno y el ofro es alquilo inferior opclonaimenta sustituido;

Ri3 89 hidrégeno, {C=0)Rw, -S{0)2R17, -S{0)2N(Rwu)(Rw), 0 D-glucuronidatn;
Rie 08 alquiio opclonaiments sustituido, aralquilo opclonaiments sustituida o arflo opclonalmente susiituido;

R1r as alquilo opcionsiments sustitukio, arllo opcioneimente suatituido, heteroarilo opcionaiments sustituido, cicioalquilo opcionaiments
sustituido, slquenlio opcionalments sustituido, cicloalqueniio opcionaiments sustituido, o alquinlio opcionaiments sustituido;

R y Ru son, independientements, hidrdgeno, miquio opcionaimente sustivido, alquenido opcionaimente sustituldo, aiquinlio
opclonaiments sustituiio, cicloalquilo opclonaiments sustituido, menofluorcaiquilc opclonaiments sustituido, perfiucroaiquio
opcionaimente sustifuido, arlio opclonaimenie sustituido, arllalquilo opcionaiments sustituido, cicloalquenlio opclonalmania
sustiuido, heteroarfic opcionaimania sustitvido, heteroariialquiic opcionaimenis sustituido,  hidroxi{Cz-Ca)alquilo
opcionaimente suetituido, alcoxaiquiic opcionaiments sustituido, alquiiticelquiic opcionaiments sustituldo, -carbonfio
opcionaimente sustitvido, aclio opclonaimente susiituido, aikcoxi carbonilo opclonaimente sustituido, -C(O)NHs,
akwilaminocarbonlio opcionaimente  sustituido,  dialquilaminocarbonilo  opcionaimente  sustituido,  alquilaminoalquilo
opclonalmente sustituido, o dialquiaminoalquilo opcionalments sustituldo;

o Ru ¥ Rie e toman juntos con el diomo de nitrdgeno al que ellos 88 unen para formar un anillo de carbono C+-Cs saturado, no
salurado o parcialmente saturado.



REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bq’otél
2020

Doctor (a)

CORREA ORDOREZ ALVARO
Apoderado(a) y/o Representante de
WYETH

REFERENCIA Radicacién No. 07 21211
Solicitud internmacional PCT/UB2005/031053
Fecha inicio fase naciomal 02/04/2007

Tr&mite 11

Evento 3708

Actuacién 430 , .:--—07932
Oficio No.

Camo resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisifn 486 de la Comisifn de la Commidad Andina, articulo 27 del Tratado de
Cooperaciém en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la SBuperintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene 1la copia del documento en que consta la cesifm del
derecho a 1la patemte del inventor al solicitante o a su causante. (Art. 26-k)
Declsién 486. Cuando mse trate de documentos otorgados en el extranjero, deben
legqalizarse de conformidad con lo dispuesto por los articulos 259 y 260 dal CSdigo
de Procedimiento Civil.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisldn 486, se le
requliere para que dentro del término de dos meses siguientes a la fecha de
notificacitn del presente oficio, complete los requisitos anteriormente enuncilados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
conslderari abandonada y perderi su prelaciénm.

Notifigquese el presente oficio conforme a lo dispuesto en el mmeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No.1l0 de 2001.

Bous &
CLARA C. JAIMES
Jefe de 1 ivisién de Ruevas Creaciones (E)

El anterior reguerimiento fue notificado por fijaciém en 1lista da

fecha 5 II am’

adpall



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
BB, O o von JT20NUECREACIONES :
o B RaTE . idustria y Comercio

E’q‘ﬂ?pl;gmﬁﬁl Enline- 78R JPERINTFNDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION - [‘1/ MODELO_ DE UTILIDAD [ ]
4 Indicacién de que se solicita la concesitn.de una patente - . [/f
4 Datos de identificacidn del solicitante.o de la persona que presenta la sollcrtud I ‘]/
¢ Descripcion de la invencién [
¢ " Dibujos de ser estos pertinentes N
4 Comprobante de pago de las tasas establecldas [A/
COMPLETA | ] " INCOMPLETA [ ]
DISENO INDUSTRIAL [ ] _
. ® Indicacién de que.se sollcita el reglstro de Disefip Industrial ' [1
4 Datos de identificacion del solicitante o de la persona que presenta-ia solieitud [ ]
s Representacién grafica’y fotogréfica del Dis?ﬁo Industrial 0 ‘muestra del [}
material que Incorpora el disefio '
¢ Comprobante de pago do las tasas estab!emdas; []
COMPLETA [ ] { INCOMPLETA [ }

4 Indicacion de-que se sth:ta el registro de un Esquema de Trazado )

¢ Datos de identificaclén del solicitante o de la perfona que presenta la solicitud
® Representacién grafica del esquema trazado . : )

4 Comprobante de pago de las tasas es’tablecldas

COMPLETA [ ] _ INCOMPLETA

Olaodia MNevq . .'

Firma Responsable i

ESQUEMA DE TRAZADO | ]

-H.HHH

[.
[
[
[
[

]

- Fecha - . Fanara 13.No. 27-00 Plso 5, 7y 10
Conmutador; 3 82 08 40
Fax: “360 52 20
E-mell: Iifo@sic.gov.co -
* . www.slo.gov.co
) Bogotd, D.C., Colombla




