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1. Yo, Emilio FERRERO, obrando como apoderado de las
solicitantes en referencia, atentamente presento con este escrito
la copia certificada de la solicitud de patente estadounidense
No. 60/257,492 del 21 de diciembre de 2000, junto con su
respectiva traduccién de sus reivindicaciones y certificaciones,
de la cual se reclama prioridad en esta solicitud de patente.

2. Ruego a la Sefiora Jefe se sirva aceptar este escrito con
Bus anexos, y se continfie con el tramite de la solicitud.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Ansistant Commissioner For Patents
Box Provisional patent Application

Washington, DC 20231

COVER SHEET FOR FILING PROVISIONAL PATENT APPLICATION

© e~ DearSir:
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Attorney Docket No. N2000.016 ,
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The accompanying application, entitled Benzimidazole Derivatives as Ligands for GABA, Receptors,

is a provisionsl patent application under 37 CER. § 1.51 (a)(2) and § 1.53 (b)(2).
1. D The names and addresses of the inventors of this epplication are as follows:
Last Name First Name Middle Residence
1. Li Guiying #8 Valley Court
.| Branford, CT 06504
2. |Peterson John M. 28 Highland Terrace
Madison, CT 06443
H 3. Albangh Pamela 81 Long Hill Road
Clinton, CT 06413
4 Currie Ksvin S. 33 Clear Lake Manor Road
North Branfiord, Ct 06471
5 Cai Guolin 38 Grey Ledge Conrt
Guilford, CT 06437
6 Gustavson Linda M. 3 Chestmut Court
Guilfard, CT 06437
7 Lee Kyungae 6 Finch Lane
. Guilfard, CT 06437
8. Hutchison Alm 29 Kimberly Lane
Madison, CT 06443
9. Singh Vinod 4056, IT Campus
Kanpu — 208016
India
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US Expresa Mallihg Nb.
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Attorney Docket No. NZG‘

2. ] This invention was made by an agency of the United States Governmnent or under contract with
an agency of the United States Goverument. The name of the U.S. Government agency and the
Government contract number are:

Agency:
Contract No.:

3. ) The following documents are enclosed: .
[X] _243 peges of Specification and Claims
X __1__ pageof abstract
4. [J A verified statemeat to establish small entity status under 37 CFR 1.9 and 1.27 is enclosed.

5. [ 1 An Assignment of the invention to is enclosed. A check in the smount of
$40.00 for recording this assignment and a recordation form cover sheet (Form PTO 1595) are
also enclosed.

6. D The fee for filing this provisional application, as set forth in 37 CFR 1.16(k), is $150.00. -
a [ A check for this filing ks enclosed.
b. X Charge the filing fee to Deposit Account No. 5011186.
c. (] The filing fee is not being paid at this time.
7. [{ Plcase charge any fee deficiencies associated with this filing to Deposit Account No. S01116.
A duplicate copy of this sheet is enclosed.
Please address all future communications to:
Patent Department
Neurogen Corporation

35 Northeast Industrial Road
Branford, CT 06405

and direct telephone calls to: i H
Respectfully submitted,

Aates forre et

/2 //6 A o Leslie-Anne Horvath
* Date

L]

Registration No. 44,778

' .Neumgm Corporation

35 Northeast Industrial Road
Branford, CT 06405
203-488-8201 '
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APPFLICAYION FOR UNITED STATES LETTERS PATENT
IN THE ONITED STATRS PATENT AMD TRADENARK OFFICE

TITLE: BENZIMIDAZOLE DERIVATIVES

RECEPTORS

Inventors:
Guiying Li
#8 valley Court
Branford, CT 06405

John M. Petarson
28 Highland Terrace
Madison, CT 06443

Pamela Albaugh
81 Long Hill Road
Clinton, CT 06413

Kavin E. Currie

33 Clear Lake Manor
Road

North Branford, CT
06471

Assignes: Neurogen Corporaticn
Branford, Connecticut

LIGANMDS FOR GABA,

Guolin Cai
38 Grey Ledge Drive
Guilford, CT 06437

Linda M. Gustaveson
3 Chestnut Court
Guilford, CT 06437

Ryungas Lee
6 Finch Lane
Guilford, CT 064137

Alan Hutochison
29 Kimberly lLane
Maclison, CT 06443

Vinod Singh
4056, IIT Campus
Kanpur - 208016
India

A Corporation of the State of Delaware
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BENEIMIDAROLE DERIVATIVES AS LIGANDS FOR GRBA, RECRPTORS

Field of the Invention N

This invention relates to novel benzimidazole and
hetercarylimidazcle derivatives that bind with high selectivity
and high affinity to the benzodiazepine site of GABR, receptors.
This invention also relates to pharmaceutical compositions
comprising such compounds and to the use of such compounds in
treatment of certain central nervous system (CNS) diseases. This
invention also relates to the use of these benzimidazole and
heterocarylimidazole derivatives in combination with one or more
other CNS agents to potentiate the effects of the other CNS
agents. Additionally this invention relates to the use such

compounds as probes for the localization of GABA, receptors in
tissue smections.

Background

The GABA, receptor superfamily represents one of the classes
of receptors through which the major inhibitory neurotransmitter,
y-aminobutyric acid, or GABA, acts. Widely, although unequally,
distributed through the mammalian brain, GABA medlates many of
its actions through a complex of proteins called the GABA,
raceptor, which causes alteration in chloride conductance and
membrane polarization.

A number of cDNAs for GABA, receptor subunits have been
characterized. To date at least 6a, 38, 3y, 1le, 18 and 2p
subunits have been identified. It 1s generally accepted that
native GABA, receptors are typically composed of 2a, 2p, and 1ly
subunits. Evidence such as message distribution, genome
localization and bilochemical study results suggest that the major
naturally occurring receptor combinations are aifaya, ®aPsyz, GaPayz,
and aspsyz.
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Benzodiazepines exert their pharmacological actions by
interacting with the benzodiazepine binding sites assoclated with
the GABA, receptor. In addition to the benzodiazepine site, the
GABA, receptor contains sites of interaction for several other
classes of drugs. These include a steroid binding site, a
picrotoxin site, and the barbiturate site. The benzodiazepine
site of the GABA, receptor is a distinct site on the receptor
complex that does not overlap with the site of interaction for
GABA or for other clasaes of drugs that bind to the receptor.
Barly electrophysiological studies indicated that a major action
of the benzodiazepines was enhancement of GABAergic inhibition.
Compounds that selectively bind to the benzodiazepine site and
enhance the ability of GABA to open GABA, receptor channels are
agonists of GABA receptors. Other compounds that interact with
the same site but negatively modulate the action of GABA are
called inverse agonists. Compounds belonging to a third class
bind selectivaly to the benzodiazepine site and yet have little
or no effect on GABA activity, but can block the action of GABA,
receptor agonists or inverse agonists that act at this site.
These compounds are referred to as antagonists.

The important allosteric modulatory effects of drugs acting
at the benzodiazepine site were recognized early and the
distribution of activities at different receptor subtypes has
been an area of intense pharmacological discovery. Agonists that
act at the benzodiazepine site are known to exhibit anxiolytic,
sedative, and hypnotic effects, while compounds that act as
inverse agonists at this site elicit anxiogenic, cognition
enhancing, and proconvulsant effects. While benzodiazepines have
a long history of pharmaceutical use as anxiolytics, these
compounds often exhibit a number of unwanted side effects. These
may include cognitive impairment, sedatlion, ataxia, potentiation

of ethanol effects, and a tendency for tolerance and drug
dependence.
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GABA, selective ligands may also act to potentiate the
effects of certaln other CNS active compounds. For example,
there i1s evidence that selective serotonin reuptake inhibitors
(SSRIs) may show greater antldepressant activity when used in
combination with GABA, selective ligands than when used alonse.

Sumnazy of the Inventiom

This invention relates to certain novel benzimidazole and
hetercarylimidazole derivatives, that preferably bind with both
high affinity and high selectivity to the benzodiazepine site of
the GABA, receptor, including human GABA, receptors.

The invention provides novel compounds of Formula I (shown
below), and pharmaceutical compositions comprising compounds of
Formula I.

The invention further comprises methods of treating patients
suffering from certain CNS disorders with an effective amount of
a compound of the invention. The patient may bea a human or other
mammal . Treatment of humans, domesticated companion animals
(pet) or livestock animals suffering from certain CNS disorders
with an effective amount of a compound of the invention 1is
encompassed by the invention.

In a separate aspect, the invention provides a method of
potentiating the actions of other CNS active compounds. This
method comprises administering an effective amount of a compound
of the invention with another CNS active compound.

Additionally this invention relates to the use of the
caompounds of the invention as probes for the localization of
GABA, receptors in tissue sections.

Accordingly, a broad aspect of the invention is directed to
compounds of Formula I:
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Yormula I

or the pharmaceutically acceptable salts, prodrugs or solvates

thereof, wherein:

2, 23, 23, and 2, independently represent nitrogen or CR;, CRj,

CR3, and CR;, respactively, provided that no more than two of 2Z;,

22, 23, and Z4 are nitrogen;

&1, Rz, Ry, and Ry are independently selected from

i) hydrogen, halogen, hydroxy, nitro, cyano, amino, haloalkyl,
oxo, trifluoromethoxy, trifluoromethyl, trifluorosulfonyl,
and carboxylic acld,

ii) mono or dialkylamino, aminoalkyl, mono- or dialkylaminoalkyl,
alkoxy, alkyl, cycloalkyl, alkenyl, alkynyl,
(cycloalkyl)alkyl, alkanoyl, alkoxycarbonyl, alkylsulfonyl,
alkylthio, mono- or dialkylaminocarbonyl, heterocycloalkyl,
aryl, and heterocaryl, each of which may be optionally
substituted,

iii) a group of the formula:

£~

where G 1is alkyl, -0-, -C(=0)-, Br —CC{=0)-, and

Ra 18 cycloalkyl, heterocycloalkyl, aryl, or heteroaryl, each of
which may be opticnally substituted,

iv) a group of the formula

z*f‘
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where J is N or CH and Ry and R are independently hydrogen, C;-
Cs alkyl, cylcoalkyl, heterocycloalkyl, aryl, or heteroaryl,
each of which may be optionally substituted; or
Ry and R: and the atom to which they are attached form a 4-

to 1l0-membered menocyclic or bicyclic ring, which may
contain one or more double bonds or one or more of oxo,
O, 8, 80, S0z, or N-Ry; wherein Ry is hydrogen, Ar,, C;-Cg
alkyl, Ci~Cg cycloalkyl, C3-Cas heterocycloalkyl, or C;~Cg
alkyl-Ar;; wherein Ar; 1s aryl or heterocazryl, each of
which may be optionally substituted; and wherein the
monocyclic or bicyclic ring is optionally substituted;

v) -OC(=Q)Rg, -C(=0)NHz, ~C(=0)NHRg, -C(=O)NRgRy, -S(O)sRe, -
S{0)nNH2, —5(0)NHRg, -S{0)aNReRy, -NHC(=O)Rg, -C(=NRg)Rr, -
C=N-OH, -C=N(alkoxy), - C=N(alkyl), —NRC|=0)Ry, —NHS{O)gRg,
and =~NRgS(O)nRy, where n is 0, 1 or 2, and
Re and Ry are independently selected at each occurrence from
alkyl, cycloalkyl, heterocycloalkyl, alkoxy, mono- or
diaminoalkyl, aryl, or hetercaryl, each of which may be
optionally substituted:;

Ry represents optionally substituted alkyl, cycloalkyl, or
{cycloalkyl)alkyl, each of which may contain one or more double
or triple bonds, or Rs represent optionally substituted aryl,
arylalkyl, heteroaryl, or heterocarylalkyl:

Q represents CRgRy, NR¢, or
oxygen when X; is not nitrogen;
Rs and Ry represent hydrogen, halogen, hydroxy, or alkyl;
Re¢r reprasants hydrogen or alkyl;
the group:

O

\

w



g

™

BOTAAT" 264

represents 5 to 7 membered heterocaromatic ring containing up to 4
hetercvatoms selected from nitrogen, sulfur, and oxygen, said

5 to 7 membered hetercaromatic ring is optionally

substituted at each carbon atom by R, and optionally

substituted at each nitrogen atom available for substitution

by R',

R is independently chosen at each occurrence from halogen,
hydroxy, nitro, cyano, amino, alkyl, alkoxy, alkoxy
substituted with amino or mono- or dialkylamino,
cycloalkyl, (cycloalkyl)alkyl, alkenyl, alkynyl,

haloalkyl, haloalkoxy, carboxamide, mono or
dialkylamino, aminoalkyl, and monoc- or
dialkylaminoalkyl,

R’ is C;~-Cg alkyl:
X; and X; independently represent nitregen or carbon; and

W represents aryl or heteroaryl, either of which i1s optionally
substituted with up to three groups selected- independently from
halogen, hydroxy, nitro, cyano, amino, alkyl, alkoxy, alkoxy
aul::stituted with amino or mono~ or di-alkylamino, cycloalkyl,
(cycloalkyl)alkyl, cycloalkylalkoxy, heterocycloalkyl, alkenyl,
alkynyl, haloalkyl, halocalkoxy, mono or dialkylamino, aminoalkyl,
and mono- or dialkylaminoalkyl, ~C{O)Rg, and -S{0O).Rg, where Rg
is as defined above and m is 0, 1 or 2.

Datailad Dn-u:inti.on of tha Invantion

The invention further includes compounds of Formula I,
wherein the wvariables 2,, Z3, 23, 24, Rs, X1, ¥a, Q, and W are
defined as follows:

646
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21, Zz, 23, and 2, independently represent nitrogen or CR;, CRz,
CRa, and CRs, respectively, provided that no more than two of 2,,
22, 23, and Z,4 are nitrogen;

Ry, Ra, Ry, and Ry are independently selected from

1) hydrogen, halogen, hydroxy, nitro, cyano, amino, haloalkyl,
oxo, trifluoromethoxy, trifluoromethyl, trifluorcosulfonyl,
and carboxylic acid,

ii) mono or di (Ci1-Cg¢)alkylamino, amino(Ci-Cs¢)alkyl, mono- or
dil{Ci1~-Cs)alkylamine {C;-Cg)alkyl, C;-Cealkoxy, Ci1-Cqalkyl, Ci.
Cacycloalkyl, Ca.Cgalkenyl, C2-Csalkynyl, (Ci-Cgcycloalkyl)C;-
Cealkyl, C;-Cgalkanoyl, C,-Cealkoxycarbonyl, C;-
Ceéalkylsulfonyl, C;-Cgalkylthlo, mono- or di(C;-
Cs)alkylaminocarbonyl, heterocycloalkyl, aryl, and
heteroaryl, each of which may be optionally substitutad with
up to three groups Ry,

iii) a group of the formula:

é’e\&

where G is C;~Cgalkyl, -0-, -C(=0)-, or -CC(=0)-, and

Ra 13 C3.Caeycloalkyl, heterocycloalkyl, aryl, or heteroaryl, each
of which may be optionally substituted with up to three
groups Ry,

iv) a group of the formula
1+3

f’"\f‘

where J is N or CH and Ry and R are independently h_ydrogen, Ci~
Cs alkyl, Cy.Cgcycloalkyl, heterocycloalkyl, aryl, or
heteroaryl, each of which may be optionally substituted with
up to three groups Rgx; or
Ry and Re and the atom to which they are attached form a 4-
tec l0-membered monocyclic or bicyclic ring, which may
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contain one or more double bonds or one or more of oxo,
0, 8, 80, S03, or K-Rp wherein Rp is hydrogen, Ar,, C;-Cs
alkyl, Ca-.Cycycloalkyl, heterocycloalkyl, or C;-Cg
alkyl-Ar;; wherein Ar; is aryl or heterocaryl, each of
which may be optionally substituted with up to three
groups Rx; and wherein the monocyclic or bicyclic ring
is optionally substituted with up to three groups Rx;
v) -0C(=0)Rg, -C(=0)NHz;, -C(=O)NHRg, -C(=O)NRfRz, -5(0}aRe, -
S(0) nNH2, —=S(O) NHRz, ~S(O).NRgRy, -NHC{=0)Rgz, -C(=NRg}Rp,
-C=N-OH, -Cw=N{alkoxy), -C=N(alkyl), =NRgC(=0)Ry, -NHS(O),Rg,
and -NRgS{(0O)nRy, where n is 0, 1 or 2, and
Ry and Ry are independently selected at each occurrence from
Ci-Cealkyl, Ci.Cacycloalkyl, heterocycloalkyl, C;—Cgalkoxy,
mono- or diamino(C;-Cg¢}alkyl, aryl, or heterocaryl each of
which may be optionally substituted with up to three groups
Rxi

Rs represents C;-C¢ alkyl, Ci-Cgcycloalkyl, or (Ci.Cgcycloalkyl)Cy-
Csalkyl, each of which may contain one or more double or triple
bonds and each of which may be optionally substituted with up to
three groups Ry, or Rs represents aryl, aryl (C,-C,alkyl},
heterocaryl, or heteroaryl (C;~Cs;alkyl);

Q represents CRgRy, NRg, O

oxygen when X; is not nitreogen;
Rg and Ry represent hydrogen, halogen, hydroxy, or C;-Cg alkyl;
R¢r represents hydregen or C;-Cq alkyl;:

the group:

O)
=1

w

R
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represents a 5 to 7 membered hetercaromatic ring, containing up
to 4 hetercatoms selected from nitrogen, sulfur, and oxygen,
sald 5 to 7 membered heterocaromatic ring is optionally
substituted at each carbon atom with R, and optionally
substituted at each nitrogen atom avallable for substitution

with R/,

R is independently chosen at each occurrence from halogen,
hydroxy, nitro, cyano, amino, C;-C¢ alkyl, C,~C¢ alkoxy,
Ci-C¢ alkoxy substituted with amino or mono- or di(C;-
Cs)alkylamino, C3;-Cycycloalkyl, (Ca—Cecycloalkyl)Cy-
Cealkyl, Cz—Cealkenyl, C2—Csalkynyl, haloalkyl,
haloalkoxy, carboxamide, mono or di(C;—C¢)alkylamino,
amino {C1-C¢)alkyl, and mono- ox di(C,-Cg)alkylamino (Cy-
Cg)alkyl,

R’ is Cy-C¢ alkyl:

X, and X; independently represent nitrogen or carbon;

Ry is independently selected at .each occurrence from halogen,
hydroxy, nitro, cyano, amino, C;-Cealkyl, C;-Csalkoxy, Ci;-
Cgalkoxy substituted with amino or mono- or di(Ci-
Ce)alkylamino, Cs3-Cpcycloalkyl, (Cs-Cscycloalkyl)}Ci;-Cealkyl,
(Ca-Cecycloalkyl)C;-Csalkoxy, heterocycloalkyl, Cz-Csalkenyl,
Ca2—Cgalkynyl, haloalkyl, haloalkoxy, mono or di{C;-
Ce}alkylamino, amino(C;-Cg)alkyl, and mono- or di(C;-
Cs)alkylamino(C;-Cg)alkyl; and

W represents aryl or heteroaryl, either of which is optionally
substituted with up to three groups selaected independently from
halogen, hydroxy, nitro, cyano, amino, C;-Cealkyl, C;~Cgalkoxy,
C1~-C¢alkoxy substituted with amino or mono~- or di(C;~
Cs) alkylamino, Cj3~Cgcycloalkyl, (Cy-Cscycloalkyl) Ci-Cealkyl, ({(Ca-
Cscycloalkyl) Ci-Csalkoxy, heterocycloalkyl, C,-Csalkenyl, C;-

10



Csalkynyl, haloalkyl, haloalkoxy, mono or di(C2-Cs)alkylamino,
amino(Cz;-Cgs)alkyl, and mono- or di (Cz;-C¢)alkylamino{C3-Cg¢)alkyl, -
COOH, —-(C=O)}ORz, -(C=O)NRg, -C(O)Rg, and -S{O)yRx where Rz 1s as
defined above and m is 0, 1 or 2. Such compounds will be
referred to as compounds of Formula Ia.

A particular embodiment of the invention includes compounds
of Formula II,

P
A N 3:0\/"
B
L0
Rg

Formula IT
and the pharmaceutically acceptable salts, prodrugs, or s.olvate
thereof, wherain X;, X2, X3, and X, independently represent CR, N,
0, 8, or NR’' provided that at least one of X;, Xa, X3, and X, is
CR; and the remaining variables, including 2;, Z2, 23, 24, R, R/,
R2, Ra» R4y Rs, Q, and W, are defined as for Formula Ia.

Preferred compounds of the invention include compounds of

Formula III, Formula IV, Formula V, Formula VI, and Formula VII
{(shown below).

Formula III

11
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X3, \

R, O
N AR
R N v

Re
Formula IV

Ry Xa
Ra N ﬁ’ )‘

1 I~"™,
%

Formula V

Formula VII

In Formulae III-VII, shown above, Ri, Ra,

W are defined as for compounds of Formula I. The variables Ry,
R2; Ri, Ry, Rs, Q, and W may alternatively be defined as for

12
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compounds of Formula Ia. X1, X2, X3, and X, independently
represent CR, N, O, S, or NR’ provided that at least one of X;,
X2, X, and X; 1s CR, wherein, R and R’ are as defined for Formula
I or may alternatively be defined as for Formula Ia.

The invention further includes compounds of Formula VIII,

.and Formula IX (shown below)

~ X4

On

30,
Ry

Formula VIII

/lIN Nﬁ(xé?"
L2
ks :

Formula IX

In Formulae VIII and IX, shown above, the varlables 2, 2z, 2i,
Zss Rs, R¢’, Q, and W are defined as for compounds of Formula I.
The variables 2;, 22, 23, 2Z4, Rs, R¢’, Q, and W may alternatively
be defined as for compounds of Formula Ia. X1, Xa, and X,
independently represent CR, N, O, S, or NR’ wherein, R and R’ are
as defined for Formula I or may alternatively be defined as for
Formula Ia.

Preferably, the invention includes compounds of Formula X

13
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R
Rz N O /
N w
Ry \
Ry

Formula X
defined for Fornmula I. Alternatively, for compounds of Formula

X, Ri, R2s R, Re; Rs, X3, X;, Q, and W may be defined as for
compounds of Formula Ia.

The invention further provide compounds of Formula XI,
wherein

Formula XT
wherein R;, Ra, Ri, R4, Rs, Rs;, Ry, and W are as defined as for
Formula I. Alternatively, for compounds of Formula XI, R;, Rz, Ra,
Re,» Rs, Rg, Ry, Xi, X2, Q, and W may be defined as for Formula Ia.

Another embodiment of the invention includes compounds of

Formula XII,
R

14
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Formula XII

wherein R, 2., Z3, 23, 24, Ry, Q, and W are as defined in for
Formula I. Alternatively R, Zi, 22, 23, Zi, Rs, Q, and W may carry
the definitions set forth for Formula Ia. Preferred compounds of
Formula XII may be described by Formula XIII:

R
Ry R
Rz N /
Rs “{ ,
Re Rs

Formula XIII

wherein R, R;; Rz, Ry, R4, Ry, R, Ry, and W are as defined as for

Formula I, or may alternatively be carry the definitions of R,

Ri, Ra, Ri, R4, Rs, Rs, Ry, and W set forth for Formula Ia. For

more preferred compounds of Formula XIII:

R, Ri, and R are independently selected from hydrogen, halogen,
hydroxy, nitre, cyano, amino, C,-C¢ alkyl, C:-Cg¢ alkoxy, Ca-
Cscycloalkyl, (C3-Cecycloalkyl) C;-Cealkyl, Cz-Csalkenyl, C;p-
Csalkynyl, haloalkyl, haloalkoxy, mono or di(C;-
Cg) alkylamino, amino(C;-Cg)alkyl, and mono— or di(C;-
Ce)alkylamino (C,~Cg)alkyl:

Rs represents C;-Cs alkyl, Ci.Cecycloalkyl, or (Cy-.Cecycloalkyl)C,—
Csalkyl, phenyl, benzyl, thiophenyl, pyridyl, imidazolyl,
pyrazolyl, or pyrimdinyl;

Rg and Ry represent C;~Cg alkyl; and

W represents phenyl, thiophenyl, pyridyl, imidazolyl,
pyrazolyl, or pyrimdinyl, optionally substituted with up to
4 groups independently chosen from halogen, hydroxy, nitro,
cyano, amino, C;-Cgalkyl, C;-Cgalkoxy, C;-Cgalkoxy substituted
with amino or mono- or di{(C;~Cg¢)alkylamino, C3;—Cycycloalkyl,
(Ca—Cecycloalkyl)Ci,-Cealkyl, (Ca—-Cycycloalkyl)Ci-Cealkoxy,

15
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heterocycloalkyl, Ca=Cgalkenyl, Ca-Csalkynyl, haloalkyl,
haloalkoxy, mono or di(C;-Cg¢)alkylamino, amino(C;~C¢)alkyl,
and mono- or di (C1-Cg)alkylamino (C;-Cg}alkyl.
The variables Ra and R; carry the definitions set forth for
compounds of Formula I, or alternatively for compounds of Formula
Ia.

The invention further includes compounds of Formula XIV,
' R

R
Zy N
ﬂ( ] HN
L, N w
&\
Rs
Formula XIV
wherein R, 21, 22, 23, 24, Rs, Q, and W are as defined for Formula
I. Alternatively R, Z;, Zz, 23, 2, Rs, Q, and W may carry the

definitions set forth for Formula Ia. Preferrad compounds of
Formula XIV may be described by Formula XV:

R
Ra N \(
Ry 'L W
Formula XV

wherein R, Ry, Ra, Ra, Ry, Rs, Rs, Ry, and W are as defined as for

Formula I, or may alternatively be carry the definitions of R,

Ri, Ra, Ris, Rey Rs, Rg; Ry, and W set forth for Formula Ia., For

more preferred compounds of Formula XV:

R, Ry, and Ry are independently selected from hydrogen, halogen,
hydroxy, nitro, wvyano, amino, C;~-C¢ alkyl, C;-Cs alkoxy, Ci-

16
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Cecycloalkyl, {C3~Cpcycloalkyl) C;-Cealkyl, Cr-Csalkenyl, Cz-
Cealkynyl, haloalkyl, haloalkoxy, mono or di(C.-
Cs)alkylamino, amino(C;-Cs)alkyl, and mono- or di(C,-
Cs)alkylamino (C;-Cg)alkyl;

Ry represents C;-C¢ &lkyl, Ci;-Cecycloalkyl, or (C;.Cacycloalkyl)C;-
Cealkyl, phenyl, benzyl, thiophenyl, pyridyl, imidazolyl,
pyrazolyl, or pyrimdinyl;

R¢ and Ry represent C;~Cg alkyl; and

W represents phenyl, thiophenyl, pyridyl, imidazolyl,
pyrazolyl, or pyrimdinyl, optionally substituted with up to
4 groups independently chosen from halogen, hydroxy, nitro,
cyano, aminc, C;—-Cgalkyl, C;-Cgalkoxy, Ci1-Cgalkoxy substituted
with amino or mono-= or di(C,-Cq)alkylamino, C3;-Cacycloalkyl,
(Ca-Cacycloalkyl)C,-Cealkyl, (Ca-Cgcycloalkyl)C;~Cgalkoxy,
heterocycloalkyl, Cz-Cealkenyl, Ci;—Csalkynyl, halocalkyl,
haloalkoxy, mono or di(C;-Cs)alkylamino, amino(Ci-Cg)alkyl,
and mono- or di(C;-Cg)alkylamino (C1—Cg¢)alkyl.

The variables Ra2 and R; carry the definitions set forth for

compounds of Formula I, or alternatively for compounds of Formula
Ia.

In still further embodiments the Iinvention includes
compounds of Formula XVI and preferred compounds of Formula XVII

szZz:«TN{ I‘FMT%

Formula XVI Formula XVII
wherein R, 2,, 22, 23, Z¢, R1, Ra, R3, Ra; Rs, Rs, Ry, Q, and W are
as defined for Formula I. Alternatively R, 2y, 2a, 23, 24 Ri, Rz,
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Ry, R4; Rs, Rg;, R3, Q, and W may carry the definitions set forth

for Formula Ia.

The invention also includes compounds of Formula XVIII and

XIX
R

”‘ry«% ;(ﬁm

Formula XVIII Formula XIX
wherein R, 2;, Z2, 21, 2%« Ri, Rz, Ry, Re; Rs, Rsy Ry, Q, and W are
as defined for Formula I. Alternatively R, Z;, Z;, 23, 24, Ri, Rz,

Ry, Ri Rs, R, Ry, Q, and W may carry the definitions set forth
for Formula Ia.

Another embcdiment of the invention is representad by
compounds of Formula XX and by preferred compounds of Formula

XXTI:

eo-MN oo X
¢ T

Formula XX Formula XXI

wherein R, 21, 22, 23, 24, R1, R2, Ry, Ra; Rs, Rs, Ry, Q, and W are
as defined for Formula I. Alternatively R, 2Zi, 22, %3, Z4, Ri, Ra,

Ry, Rar Rs, Rs, Ry, Q, and W may carry the definitions set forth
for Formula Ia.

18
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In still another embodiment, the invention includes
compounds of Formula XXII and preferred compounds of Formula
XXIII (shown below):

R R

N N

Rz
POV )2{
\ \
w W
by Ry \
k, ke
rormula XXII. Formula XXIII

HhBIEin R' zl' z;, 23' z‘, RI' R:, R" R‘, Rs, R‘; R"f Q' and " are
as defined for Formula I. Alternatively R, 2i, Za, 23, Zi«r Ri, Ra,

Ra, Rir Rs, Rg, Ry, Q, and W may carry the definitions set forth
for Formula Ia.

The invention includea compounds of Formula XIV and
preferred compounds of Formula XXV:

R
Ry ’J\
RN
Ra N
Ry \ W
. Ry Rs
Formula XIV Formula XXV

wherein R, R’, Z), Z3, 23, 24, Ry, Rz, R3s, R¢, Rs, Rg, Ry, Q, and W
are as defined for Formula I. Alternatively R, Zi, 2i, Z3, 24 Ri,

Ra;, Ra, Re; Rs;, Rs, Ry, Q, and W may carry the definitions set
forth for Formula Ia.
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Other representative compounds of the invention include
compounds of Formula XXVI and preferred compounds of Formula

(A RI?D;& .,.,

Formula XXVI E‘ormt_:la xxv::

This invention relates +to novel benzimidazole and
hetercarylimidazole derivatives, preferred examples of which bind
with high affinity to the benzodlazepine site of GABA, receptors,
including human GABA, receptors. Preferred benzimidazole and
heterocarylimidazole derivatives,that bind with high selectivity
to the benzodiazepine site of GABA, recsptors, including human
GABA, receptors, are alsc included in this invention. Without
wishing to be bound to any particular theory, it is believed that
the interaction o¢f the compounds of Formula I with the
benzodiazepine slte results in the pharmaceutical utility of
these compounds.

The invention further comprises methods of treating patients
in need of such treatment with an amount of a compound of the
invention asufficient to alter the aymptoms of a CNS disorder.
Compoundas of the inventions that act as agonists at cafsy2 and
aifsy2 receptor subtypes are useful in treating anxiety disordars
such as panic disorder, obseasive compulsive disorder and
generalized anxiety disorder; stress disorders including post-
traumatic stress, and acute stress disorders. Compounds of the
inventions that act as agonists at azfsya and o3f;p2 receptor
subtypes are also useful in treating depressive or bipolar
disorders and in treating sleep disorders. Compounds of the

20
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invention that act as inverse agonists at the osfsyz receptor

subtype or oPzy2 and asPyyz receptor subtypes are useful in
treating cognitive disorders including those resulting from Down
Syndrome, neurodegenerative diseases such as Rlzheimer’s disease
and Parkinson’s disease, and stroke related dementia. Compounds
of the invention that act as agonists at the omPsy; receptor
subtype are useful in treating convulsive disorders such as
epilepsy. Compounds that act as antagonists at the
benzodiazepine site are useful in reversing the effect of
benzodiazepine overdose and 1in treating drug and alcohol
addiction.

The diseases and/ or disorders that can also be treated
using compounds and campositions according to the invention
include:

Depression, e.g. depression, atypical depression, bipolar
disorder, depressed phase of bipolar disorder.

Anxiety, e.g. general anxiety disorder (GAD), agoraphobia, panic
disorder +/- agoraphobia, social phobia, specific phobia, Post
traumatic Bstress disorder, obsessive compulsive disorder (OCD),
dysthymia, adjustment disorders with disturbance of mood and
anxiety, separation anxlety disorder, anticipatory anxiety acute
stress disorder, adjustment disorders, cyclothymia.

Sleep disorders, e.g. sleep disorders including primary insomnia,
clrcadian rhythm sleep disorder, dyssomnia NOS, parasamnias,
including nightmare disorder, sleep terror disorder, sleep
disorders secondary to depression and/or anxiety or other mental
disorders, substance induced sleep disorder.

Cognition Impalrment, e.g. cognitlon impairment, Alzheimer’s
disease, Parkinson’s disease, mild cognitive impairment (MCI),
age-related cognitive decline (ARCD}, stroke, traumatic brain
injury, AIDS associated dementia, and dementia associated with
depression, anxidty or psychosis.

21
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Attention Deficit Disorder, e.g. attention deficit disordexr
(ADD), and attention deficit and hyperactivity disorder (ADHD).

The invention also provides pharmaceutical compositions
comprising compounds of the invention, including packaged
pharmaceutical campositions for treating disorders responsive to
GABA; receptor modulation, e.g., treatment of anxiety,
depression, sleep disorders or cognitive impairment by GABA,
receptor modulation. The packaged pharmaceutical compositions
include a container holding a therapeutically effective amount of
at least one GABA, receptor modulator as described supra and
instructions (e.g., labeling) indicating the contained GABRA,
receptor ligand is to be used for treating a disorder responsive
to GABA, receptor modulation in the patient.

In a geparate aspect, the invention provides a method of
potentiating the actions of other CNS active compounds, which
comprises administering an effective amount of a compound of the
invention in combination with another CNS active compound. Such
CNS active compounds include, but are not 1limited to the
following: for anxiety, serotonin receptor (e.g. 5-HT;x) agonists

and antagonistsa; for anxiety and depression, neurokinin receptor
antagonists or corticotropin releasing factor receptor (CRFi)
antagonists; for sleep disorders, melatonin receptor agonists;
and for neurodegenerative disorders, such as Alzheimer’s
dementia, nicotinic agonists, muscarinic agents,
acetylcholinesterase inhibitors and dopamine receptor agonists.
Particularly the invention prbvides a wmmethod of potentiating the
antidepressant activity of selective serotonin reuptake
inhibitors (SSRIs) by administering an effective amount of a
GABA agonist compound of the invention in combination with an
SSRI.

Combination administration can be carried out in a fashion
analogous to that disclosed 1n Da-Rocha, et al., J.
Psychopharmacology (1997) 11(3) 211-218; Smith, et al., A=m. J.
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Psychiatry (1998) 155(10) 1335-45; or Le, et al., Alcohol and
Alcoholism (1996) 31 Suppl. 127-132. Also see, the discussion
of the use of the GABA, receptor ligand 3-(5-methylisoxazol-3-
yl})-6-{l-methyl-1,2,3-triazol-4-yl) methyloxy-1,2,4-trlazolo
[3,4-alphthalzine in combinatien with nicotinic agonists,
muscarinic agonists, and acetylcholinesterase inhibitora, in PCT
International publications Nos. WO 99/47142, WO 99/47171, and WO
99/47131, respectively. Also see in this regard PCT
International publication No. WO 99/37303 for its discussion of
the use of a class of GABA,; receptor ligands, 1,2,4-triazolol4,3-
blpyridazines, in combination with SSRIs.

The present invention also pertains to methods of inhibiting
the binding of benzodiazepine compounds, such as Rol5-1788, to
the GABA, receptors which methods involve contacting a compound
of the invention with cells expressing GABA, receptors, wherein
the compound is present at a concentration sufficlent to inhibit
benzodlazepine binding tc GABA, receptors in vitro. This method
includes inhibiting the binding of benzodiazepine compounds to
GABA, receptors in vive, e.g., in a patient given an amount of a
compound of Formula I that would be sufficient to inhibit the
binding of benzodiazepine compounds to GABA, receptors in vitro.
In one embodiment, such methods are useful in treating
benzodiazepine drug overdose. The amount of a compound that would
be sufficient to inhibit the b:l.nd:l.ﬁg of a benzodiazepine compound
to the GABA, receptor may be readily determined via an GABAy
receptor binding assay, such as the assay described in Example
23. The GABA, receptors used to determine in vitro binding may be
obtained from a variety of sources, for example from preparations
of rat cortex or from cells expressing cloned human GABA,
receptors.

The present invention alsc pertains to methods for altering
the signal-transducing activity, particulary tche chloride ion
conductanc of GABA, receptors, said method comprising exposing
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637—1‘



cells expressing such receptors to an effective amount of a
compound of the invention. This method includes altering the
signal-transducing activity of GABA, receptors in vive, e.g., in
a patient given an amount of a compound of Formula I that would
be sufficient to alter the signal-transducing activity of GABA,
receptors in vitro. The amount of a compound that would be
sufficient to alter the signal-transducing activity of GABA,
receptors may be determined via a GABA; receptor signal
transduction assay, such as the assay described in Example 24.

The GA3A, receptor ligands provided by this invention and
labeled derivatives thereof are also useful as standards and
reagents in determining the ability of a potential pharmaceutical
to bind to the GABA, receptor.

Labeled derivatives the GABA, receptor ligands provided by
this invention are also useful as radioctracers for positron

emission tomography (PET) imaging or for single photon emission
computerized tomography (SPECT).

Definitions

If the compounds of the present invention have asymmetric
centers, then this invention includes all of the optical isomers
and mixtures thexreof.

In addition, compounds with carbon-carbon double bonds may
occur 1in Z- and E- forms, with all isomeric forms of the
compounds being included in the present invention.

When any variable occurs more than one time in any
constituent or formula for a compound, its definition at each
occurrence 1s independent of its definition at every other
occurrence. Thus, for example, If a group 18 shown to be
substituted with 0-2 R’, then said group may optionally be
substituted with up to two R° groups and R* at each occurrence is
selected independently from the definition of R‘. Also,
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combinations of substituents and/or variables are permissible
only if such combinations result in stable compounds.

By “alkyl”, 1n the present invention 1s meant straight or

branched chain alkyl groups having from 1 to about 8 carbon
atoms, i.e. C;=Cy alkyl, such as, for example, methyl, ethyl,
propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, 2-
pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, and 3-
methylpentyl. Preferred alkyl groups are C,-Cg alkyl groups.

"Alkenyl” is intended to include hydrocarbon chains of
elther a straight or branched configuration comprising one or
more unsaturated carbon-carbon bonds which may occur in any
stable point along the chain, such as ethenyl and propenyl.

"Alkynyl™ 1is intended to include hydrocarbon chains of
either a straight or branched configuration comprising one or
more triple carbon-carbon bonds which may occur in any stable
point along the chain, such as ethynyl and propynyl.

"Alxoxy" represents an alkyl group as defined above having
from 1 to about 8 carbon atoms, i.e. C;-Cs alkoxy, attached
through an oxygen bridge. Examples of alkoxy include, but are not

limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, 2-.

butoxy, t-butoxy, n-pentoxy, 2-pentoxy, 3-pentoxy, isopentoxy,
neopentoxy, n-hexoxy, 2-hexoxy, 3-hexoxy, and 3-methylpentoxy.
Preferred alkoxy groups include C.-Cg alkoxy.

The term “aryl” in the present invention means a monocyclic
or blcyclic aromatic group having preferably 6 to 10 carbon
atoms, such as, for example, phenyl or naphthyl or carbocyclic
multiple condensed rings in which at least one is aromatic (e.g.
naphthyl, 1,2,3,4-tetrahydropnapthyl).

By “arylalkyl” or “hetercarylalkyl” in the present invention
1s meant a branched or straight-chain alkyl group having from 1
to about 6 carbon atoms and substituted on one of the carbon
atoms by an optlonally substituted aryl or heterocaryl ring, such
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as, for example, benzyl, phenethyl, methylpyridyl, ethylpyridyl,
and the like.

By “cycloalkyl”, or in the present invention is meant alkyl
groups having from 3 to abcut 10 carbon atoms, i.e. Ci-Cyo
cycloalkyl, forming a mono-, bi-, or polycyclic ring system, such
as, for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, norbornyl, and the 1llke. The term
cycloalkyl includes bridged cycloalkyl groups. Preferred
cycloalkyl groups are C3-C,; cycloalkyl groups.

By “{cycloalkyl}alkyl” in the present invention is meant a
straight or branched alkyl substituent formed of 1 to about 6
carbon atoms attached tc a mono-, bi, or polycyclic ring system
having 3 to about 10 carbon atoms, such as, for aexample,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclohexylmethyl, cycloheptylmethyl, and the 1like. Unless
otherwise specified the point of attachment i1s in the alkyl
group. Preferred (cycloalkyljalkyl groups include (Cy-
Cscycloalkyl)}Ci—-Cialkyl.

By the terms “halo” or “halogen” in the present invention is
meant fluoro, chloro, bromo, and iodo.

"Haloalkyl™ is intended to include both branched and
straight-chain saturated aliphatic hydrocarbon groups having the
specified number of carbon atoms, substituted with 1 or more
halogen {(for example -C,Fy where v = 1 to 3 and w =1 to (2v+l).
Examples of haloalkyl include, but are not limited to,
trifluoromethyl, trichloromethyl, pentafluoroethyl, and
pentachlozroethyl.

By “heteroatom” in the present invention is meant oxygen or
sulfur, or a nitrogen atom optionally substituted by C;-C¢ alkyl,
C;-Cs arylalkyl, C;-Cjo cycloalkyl, (Cy-Cip cycloalkyl) Ci~Cs alkyl,
Cz-Cy alkanoyl, Ci-C¢ sulfonyl.

As used herein, the term "heterocycle" is intended to mean a
stable 5-to 7-membered monocyclic or bicyclic or 7-to 1l0-membered
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blcyclic heterocyclic ring which is saturated
{"heterocycloalkyl®™), or partially unsaturated or unsaturated
(*heteroaryl”), and which consists of carbon atoms and from 1 to
4 heterocatoms independently selected from N, 0 and S and
including any bicyclic group in which any of the above-defined
heterocyclic rings is fused to a benzene ring. The nitrogen and
sulfur hetercatoms may optionally be oxidized.

The heterocyclic ring may be attached to its pendant group
at any heteroatom or carbon atom that results in a stable
structure. The heterocyclic rings described herein may be
substituted on carbon or on a nitrogen atom if the resulting
compound is stable. A nitrogen in the heterocycle may optionally
be quaternized. It 1s preferred that when the total number of S
and 0 atoms in the heterocycle exceeds 1, then these hetercatoms
are not adjacent to one another. It is preferred that the total
number of 8 and 0 atoms in the heterocycle is not more than 1. As
used herein, the term "aromatic heterocyclic syatem" is intended
to mean a stable 5-to 7-membered monocyclic or bicyclic or 7- to
l0-membered bicyclic heterocyclic aromatic ring which conaists of
carbon atoms and from 1 to 4 heteroatoms independently selected
from N, O and S. It is preferred that the total number of S and O
atoms in the aromatic heterocycle is not more than 1.

Examples of heterocycles include, but are not limited to,
acridinyl, azocinyl, benzimidazolyl, benzofuranyl, benzothio-

furanyl, benzothiophenyl, benzoxazolyl, benzothiazolyl,
benzotriazolyl, benoztetrazolyl, benzisoxazolyl,
benzisothlazolyl, benzimidazolinyl, carbazolyl, NH-carbazolyl,
carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl,
dihydrofuro([2, 3-b)tetrahydrofuran, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,

indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, i1soindolinyl,
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isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, morpholinyl,

naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl,
1,2,3-oxadliazolyl, 1,2,4-oxadiazolyl; - 1,2,50xadilazolyl,
1,3,4-oxadiazolyl, oxazolidinyl, - oxazolyl, oxazolidinyl,

pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,
plperazinyl, plperidinyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazole, pyridoimidazole, pyridothlazole, pyridinyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl,

pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl,

6H4-1,2,5~-thiadiazinyl, 1,2,3~thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4thiadiazolyl, thianthrenyl, thiazolyl,
thienyl, thienothiazolyl, thienocoxazolyl, thienoimidazolyl,
thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl.

Preferred heterocycles include, but are not limited to
thienyl, furanyl, {(iso)thiazolyl, pyrrolyl, pyrazolyl,
imidazolyl, (is)oxazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrimidyl,
(iso)quinolinyl, napthyridinyl, benzimidazolyl, benzoxazolyi,
tetrazolyl, piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
tetrahyropyranyl, and tetrahydrofuranyl.

The term “oxo” (i.e. =0) indicates that two geminal hydrogen
atoms are replaced by a double-bond oxygen group.

The term "substituted"”, as used herein, means that any one
or more hydrogen atoms on the designated atom is replaced with a
selection from the indicated group, provided that the designated
atom's normal valence is not exceeded, and that the substitution
results in a stable caﬁpound. A stable compound is defined herein
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as one that can be isolated, characterized, and tested for
biological activity.

When a substituent ia keto (i.e., =0), then 2 hydrogens on
the atom are replaced. Keto substituents are not preaent on
aromatic moleties. The present invention is intended to include
all isotopes of atoms occurring in the present compounds.
Isotopes include those atoms having the same atomic number but
different mass numbers, By way of general example and without
limitation, isotopaes of hydrogen include tritium and deuterium.
Isotopes of carbon include !¢, ¥c, and %c.

As indicated above, various substituents of the variouas
formulae are “optionally substituted”, e.g. R;, Ra2, R;, and Ry of
Formula I, and such substituents as recited in the sub-formulae
such as Formula II and the like. When substituted, those
substituents (e.g. e.g. R;, Ra, R3;, and R4} may be substituted by
other than hydrogen at one or more available positions, typlcally
l1 to 3 or 4 positions, by one or more suitable groups such as
those disclosed herein. Sultable groups that may be present on a
“substituted” e.g. e.g. Ri, Rz, R3, and Ry group or other
substituent include e.g. halogen such as fluoro, chlore, bromo
and lodo; cyano; hydroxyl; nitro; azido; COOH, alkanoyl such as a
Ci-¢ alkanoyl group such as acyl and the like; carboxamido; alkyl
groups including those groups having 1 to about 12 carpon atoms,
or 1, 2, 3, 4, 5, or 6 carbon atoms; alkenyl and alkynyl groups
including groups having one or more unsaturated linkages and from
2 to about 12 carbon, or 2, 3, 4, 5 or 6 carbon atoms; alkoxy
groups having those having one or more oxygen linkages and from 1
to about 12 carbon atoms, or 1, 2, 3, 4, 5 or 6 carbon atoms;
aryloxy such as phenoxy; alkylthio groups including those
moieties having one or more thioether linkages and from 1 to
about 12 carbon atoms, or 1, 2, 3, 4, 5 or 6 carbon atoms;
alkylsulfinyl groups including those moieties having one or more
aulfinyl linkages and from 1 to about 12 carbon atoms, or 1, 2,
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3, 4, 5, or 6 carbon atoms; alkylsulfonyl groups including those
moieties having one or more sulfonyl linkages and from 1 to about
12 carbon atoms, or 1, 2, 3, 4, 5, or 6 carbon atoms; aminoalkyl
groups such as groups having one or more N atoms and fram 1 to
about 12 carbon atoms, or 1, 2, 3, 4, 5 or 6 carbon atoms:
carbocyclic aryl having 6 or more carbons, particularly phenyl
(e.g. an Ar group being a substituted or unasubstituted biphenyl
molety); aralkyl having 1 to 3 separate or fused rings and from 6
to about 18 carbon ring atoms, with benzyl being a preferred
group; aralkoxy hawving 1 to 3 separate or fused rings and from 6
to about 18 carbon ring atoms, with O-benzyl being a preferred
group; or a heteroaromatic or heteroalicyclic group having 1 to 3
separata or fused rings with 3 to about 8 members per ring and
one or more N, O or 5 atoms, e.g. coumarinyl, gquinolinyl,
pyridyl, pyrazinyl, pyrimidyl, furyl, pyrrolyl, thienyl,
thiazolyl, oxazolyl, imidazolyl, indolyi, benzofuranyl,
benzothiazolyl, tetrahydrofuranyl, tetrahydropyranyl,
piperidinyl, morpholino and pyrrolidinyl.

Combinationa of substituents and/or variables are
permissible only if such combinations result in stable compounds.
A stable compound or stable structure 1s meant to imply a
compound that 1is sufficiently robust to survive isolation to a
useful degree of purity from a reaction mixture, and formulation
into an effective therapeutic agent. ]

The phrase "pharmaceutically acceptable" is employed herein
to refer tc those compounds, materials, compeositions, and/orx
dosage forms which are, within the sccpe of socund medical
judgment, sujitable for use in contact with the tissues of human
beinga or animals without excessive toxicity, irritation,
allergic response, or other problem or complication, commensurate
with a reasonable benefit/risk  ratio. As used herein,
"pharmaceutically acceptable salts"” refer to derivatives of the
disclosed compounds wherein the parent compound is modified by
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making acid or base salts thereof. Examples of pharmaceutically
acceptable salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines; alkali or
organic salts of acidic residues such as carboxylic acids; and
the like. The pharmaceutically acceptable salts 1include the
conventional non-toxic salts or the quaternary ammonium salts of
the parent compound formed, for example, from non-toxic inorganic
or organic acids. For example, such conventional non-toxic salts
include those derived from inorganic acids such as hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like:
and the salts prepared from organic aclds such as acetlic,
proplionic, succinic, glycolic, atearlc, lactic, malic, tartaric,
citric, ascorbic, pamoic, malefic, hydroxymaleic, phenylacetic,
glutamic, benzolc, salicylic, sulfanilic, 2-acetoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic,
oxallc, HOOC-(CH2)n-COOH where n is 0-4, and the like. The
pharmaceutically acceptable salts of the present invention can be
synthesized from the parent compound, which contains a basic or
acidic molety, by conventional chemical methods. Generally, such
salts can be prepared by reacting the free acid or base forms of
these compounds with a stoichiometric amount of the appropriate
base or acid in water or in an organic solvent, or in a mixture
of the two; generally, nonaqueous' media like ether,” ethyl
acetate, ethanol, isopropanol, or acetonitrile are preferred.
Lists of suitable salts are found in Remington's Pharmaceutical
Sciences, 17th ed., Mack Publishing Coﬁpany, Easton, PA, p. 1418
(1985) .

In the present invention, the terms “high affinity” in the
context of compounds that bind to GABA, receptors qualifies a
binding affinity with a Ki of leas than 10 micramolar, preferably
less than 1 micromolar, and more preferably less than 100
nanocmolar in a human in vitro GABA, binding assay, such as the
assayg given in Example 23.
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"Prodrugs™ are intended to include any covalently bonded
carriers which release the active parent drug according to
Formula I, 4in vivo when such prodrug 1s administered to a
mammalian subject. Prodrugs are prepared by modifying functional
groups present in a compound in such a way that the modifications
are cleaved, either in routine manipulation or in vivo, to the
parent compound. Prodrugs include compounds of formula 1Ia,
formula 1Ib, and formula Ic wherein a hydroxy, amino, or
sulfhydryl group is bonded to any group that, when the prodrug or
compound of formula Ia, formula Ib, or formula Ic is administered
to a mammalian subject, cleaves to form a free hya:oxyl, free
aminc, or free sulfhydryl group, respectively. Examples of
prodrugs include, but are not limited to, acetate, formate and
benzoate derivatives of alcohol and amine functional groups in
the compounds of formula Ia, formula Ib, or formula Ic, and the
like.

The term "therapeutically effective amount™ of a compound of
this invention means an amount effective to antagonize abnormal
level of NPY or treat the symptoms of feeding disorders,
including obesity and bulimla nervosa, some psychiatric
disorders, and cardiovascular disorders.

Fharmaceutical Preparations

Those skilled in the art will recognize various synthetic
methodologies that may be employed to prepare non-toxic
pharmaceutically acceptable prodrugs of the compounds encompassed
by Formula I. Those skilled in the art will recognize a wide
variety of qmn-tcxic pharmaceutically acceptable solvents that
may be used to prepare solvates of the compounds of the
invention, such as water, ethanol, mineral oil, vegetable oil,
and dimethylsulfoxide.

32
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The compounds of general Formula I may be administered
orally, topically, parenterally, by inhalation or spray or
rectally in dosage unit formulations containing conventional non-
toxic pharmaceutically acceptable carriers, adjuvants and
vehicles. Oral administration in the form of a pill, capsule,
elixir, syrup, lozenge, troche, or the like is particularly
preferred. The term parenteral as used herein includes
subcutaneous injections, intradermal, 1intravascular (e.g.,
intravenous), intramuscular, spinal, intrathecal injection or
like injection or infusion techniques. In addition, there is
provided a pharmaceutical formulation comprising a compound of
general Formula I and a pharmaceutically acceptable carrier. One
or more compounds of general Formula I may be present in
assoclation with one or more non-toxic pharmaceutically
acceptable carriers and/or diluents and/or adjuvants and if
desired other active ingredients. The pharmaceutical
compositions containing compounds ¢of general Formula I may be in
a form sultable for oral use, for example, as tablets, troches,
lozenges, aqueous or oily suspensions, dispersible powders or
granules, emulsion, hard or soft capsules, or syrups or elixirs.

Compositions intended for oral use may be prepared according
to any method known to the art for the manufacture of
phafmaceutical compositions and such compositions may contain one
or more agents selected from the group consisting of aweetening
agents, flavoring agents, coloring agents and preserving agents
in order to provide pharmaceutically elegant and palatable
preparations. Tablets contain the active ingredient in admixture
with non-toxic pharmaceutically acceptable excipients that are
suitable for the manufacture of tablets. These excipients may be
for example, inert diluents, such as calcium carbonate, scdium
carbonate, lactose, calcium phosphate or sodium phosphate;
granulating and disintegrating agents, for example, corn starch,
or alginic acid; binding agenta, for example starch, gelatin or
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acacia, and lubricating agents, for example magnesium stearate,
stearic acid or tale. The tablets may be unccated or they may be
coated by known techniques to delay disintegration and absorption
in the gastrointestinal tract and thereby provide a sustained
action over a longer period. For example, a time delay material
such as glyceryl monosterate or glyceryl distearate may be
employed.

Formulations for oral use may also be presented as hard
gelatin capsules wherein the active ingredient is mixed with an
inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules wherein the
active ingredient is mixed with water or an o0il medium, for
example peanut oll, liquid varaffin or olive oil.

Aqueous suspensions contain the active materials in
admixture with excipients suitable for the manufacture of agqueous
suspensions. Such exciplients are suspending agents, for example
sodium carboxymethylcellulose, methylcellulose,
hydropropylmethylcellulose, sodium alginate,
polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing
or wetting agents may be a naturally-occurring phosphatide, for
example, lecithin, or condensation products of an alkylene oxide
with fatty acids, for example polyoxyethylene stearate, or
condensation products of ethylene oxide with long chain aliphatic
alcohols, for exanple heptadecaethyleneoxycetanaol, or
condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene
sorbitol monooleate, or condensation products of ethylene oxide
with partial esters derived from fatty acids and hexitol
anhydrides, for example polyethylene sorbitan monooleate. The
agqueous suspensions may also contain one or more preservatives,
for example 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 or saccharin.
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Oily suspensions may be formulated by suspending the active
ingredients in a vegetable o0il, for example arachis oll, olive
oll, sesame oll or coconut oil, or in a mineral oil such as
liquid paraffin. The oily suspensions may contain a thickening
agent, for example beeswax, hard paraffin or cetyl alcchol.
Sweetening agents such as those set forth above, and flavoring
agents may be added to provide palatable oral preparations.
These compositions may be preserved by the additlion of an anti-
oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of
an aqueous suspension by the addition of water provide the active
ingredient in admixture with a dispersing or wetting agent,
suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are
exemplified by those already mentioned above. Additional
excipients, for example sweetening, flavoring and c¢oloring
agents, may also be present.

Pharmaceutical composltions of the invention may also be in
the form of oil-in-water emulsions. The oily phase may be a
vegetable oil, ;‘.'or example olive oil or arachis oil, or a mineral
oil, for example liquid paraffin or mixtures of these. Suitable
emulsifying agents may be naturally-occurring gums, for example
gum acacla or gum tragacanth, naturally-occurring phosphatides,
for example soy bean, lacithin, and esters or partial esters
derived from fatty acids and hexitol, anhydrides, for example
sorbitan monoleate, and condensation products of the said partilial
esters with ethylene oxide, for example polyoxyethylene sorbitan
monoleate. The emulsions may also contaln sweetening and
flavoring agents.

Syrups and elixirs may be formulated with sweetening agents,
for example glycerol, propylene glycol, sorbitol or sucrose.
Such formulations may also contain a demulcent, a preservative
and flavoring and coloring agents. The pharmaceutical
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compositions may be in the form of a sterile injectable aqueous
or oleaginous suspension. This suspension may be formulated
according to the known art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned

" above. The sterile injectable preparation may also be sterile

injectablé solution or suspension in a .non-toxic parentally
acceptable diluent or solvent, for exampls as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that may
be employed are water, Ringer's solution and isotonic sodium
chloride solutien. In addition, sterile, fixed olls are
conventionally employed as a solvent or suspending medium. For
this purpose any bland fixed o0il may be employed including
synthetic mono- or diglycerides. In addition, fatty acids such
as oleic acid find use in the preparation of injectables.

The compounds of general Formula I may also be administered
in the form of suppositories, e.g., for rectal administration of
the drug. These compositions can be prepared by mixing the drug
with a suitable non-irritating exciplent that is solid at
ordinary temperatures but liquid at the rectal temperature and
will therefore melt in the rectum to release the drug. Such
materials are cocoa butter and polyathylene glycols.

Compounds of general Formula . I may be administered
parenterally in a sterile medium. The drug, depending on the
vehicle and concentration used, can either be suspended or
dissolved in the vehicle. Advantageocusly, adjuvants such as
local anesthetics, preservatives and buffering agents can be
dissolved in the vehicle.

For administration to non-human animals, the composition may
also be added to the animal feed or drinking water. It will be
convenient to formulate these animal feed and drinking water
campositions so that the animal takes in an appropriate quantity
of the composition along with its diet. It will also be
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convenient to presant the composition as a premix for addition to
the feed or drinking water. )

Dosage levels of the order of from about 0.1 mg to about
140 mg per kilogram of body weight per day are useful in the
treatment of the above~indicated conditions (about 0.5 mg to
about 7 g per patient per day). The amount of active ingredient
that may be combined with the carrier materials to produce a
single dosage form will vary depending upon the host treated and
the particular mode of administration. Dosage unit forms will
generally contain between from about 1 mg to about 500 mg of an
active ingredient.

Frequency of dosage may also vary depending on the compound
used and the particular disease treated. However, for treatment
of most disorders, a dosage regimen of 4 times daily or less is
preferred. For the treatment of anxiety, depression, or
cognitive impairment a dosage regimen of 1 or 2 times daily is
particularly preferred. For the treatment of sleep disorders a
single dose that rapidly reaches effective concentrations is
desirable.

It will be understood, however, that the specific dose level
for any particular patient will depend upon a variety of factors
including the activity of the apecific compound employed, the
age, body weight, general health, sex, dlet, time of
administration, route of administration, and rate of excretion,
drug combination and the severity of the particular disease
undergoing therapy.

Preferred compounds of the invention will have certain
pharmacological properties. Such properties include, but are not
limited to high solubility (preferably 500 ng/ ml or more) in
aqueous solutions, oral biocavailability, low toxiclity, low serum
protein binding, lack of clinically relevant EKG effects, and
desirable in vitro and in vivo half-lifes. Penetration of the
blood brain barrier for compounds used to treat CNS disorders ias
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necessary, while low brain levels of compounds used to treat
periphereal disorders are often preferred.

Assays may be used to ©predict these desirable

pharmacological properties. Assays used to predict
bicavailability include transport acroass human intestinal cell
monolayers, Iincluding Caco-2 cell monolayers. Toxicity to

cultured hepatocyctes may be used to predict compound toxicity.
Penetration.of the blood brain barrier of a compound in humans
may be predicted from the brain levels of the compound in
laboratory animals given the compound intravenously.

Serum protein binding may be predicted from albumin binding
assays. Such assays are described in a review by Oravcova, et
al. (Journal of Chromatography B {1996) volume 677, pages 1-27).

Compound half-life is inversely proportional to the
frequency of dosage of a compound. In vitre half-lifes of
compounds may be predicted from assays of microsomal half-life as

described by Kuhnz and Gieschen (Drug Metabolism and Disposition,
{1998) volume 26, pages 1120-1127).

Preparation of Compounds

An illustration of the preparaton of compounds of the present
invention is given in Schemes I-V.

Scheme 1 -
o’ NCa RN, KO0, zr’ 10% PUC ZH’ M
z.ul... F OMF L, . 12, POt I Ny BtOH &
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The invention is 1llustrated further by the £following
examples, which are not to be construed as limiting the invention
in scope or spirit to the specific procedures described in them.
Additional compounds encompassed by this invention beyond the
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accompanying Examples may be prepared using standard methods well
known to thecse skilled in the art of chemical synthesis. Those
having skill in the art will recognize that the starting
materials may be varied and additional steps employed to produce
compounds encompassed by the present inventions, as demonstrated
by the following examples. In some cases, protection of certain
reactive functionalities may be necessary to achieve some of the
above transformations. In general, such need for protectling
groups, as well as the conditions necessary to attach and remove

such groups, will be apparent to those skilled in the art of
organic synthesis.

Examples

Preparation of starting materials and intermediates

The starting materials and various intermediates may be
obtained from commercial sources, prepared from commercially
available organic compounds, or prepared using well-known
synthetic methods. Representative examples of methods for
preparing intermediates of the inventlon are set forth below.

Ezample 1
Synthesis of 1-Propyl-2-{[2-{2-fluoropyrid-6-vl)-lH-imidazol-1~-
llmathyl}-5~cyano-lH-benzimidazole

1. Preparation of 4-n-Propylamino-3-nitrobenzonitrile

To a stirring suspension of 4-chloro-3-nitrobenzonitrile
(7.30g, 40 mmol) in isopropanol (30 ml) ls added n-propylamine
(.87 mL, 120 mmol} . The mixture is stirred at room
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temperature for 5 h, and the solid ig then collected by
filtration ¢to give 7.63 g of 4-n-propylamino-3~
nitrobenzonitrile as a yellow solid. !H NMR (CDCl,) B8.51 (1H,
q), 8.42(1H, br s), 7.60(1K, m), 6.91(1H, d), 3.33(2H, q), 1.84-
1.74(25, m), 1.07{3H, t). ©LRMS 206.3 {(MH+).

2, Preparation of 3-Amino=-4-n-propylaminobenzonitrile

'1‘.0 a Parr bottle containing 4-n-propylamino-3-
nitrcbenzonitrile (7.63 g, 37.2 mmol) in ethyl acetate (38 mL) is
added 5% Pd/C (50% wet, 633 mg). The Parr bottle is sealed in a

mechanical shaker, evacuated, and then purged with nitrogen

followed by hydrogen. The aystem i1s pressurized to 50 PSI of
hydrogen at room temperature and mechanical shaking engaged.
After 2 hours, shaking is stopped, and the system purged with
nitrogen prior to opening the vessel. The reaction mixture 1s
filtered through celite, concentrated in vacuo, and the obtained
solid recrystallized by dissolving in ethyl acetate (15 mL)},
heating, and adding hexanes (15 mL), to give 5.72 g of 3-Amino-4-
n-propylaminobenzonitrile as gray crystals. H NMR (CDCl;)
7.14(1H, dd), 6.92(1H, d), 6.56(1H, d}, 3.98(1H, br s), 3.30(2H,
br s), 3.12(2H, t), 1.75-1.65{2H, m), 1.03(3H, t). LRMS calcd
175.23, found 176.2 (MH+).

3. Preparation of 1l-Propyl-2-{[2-{2-fluoropyrid-6-yl)-1H-
imidazol-1-yl]methyl}-5-cyano-lH-benzimidazole

Mathod A

{(A) Preparation of 1-n-Propyl-2-chloromethyl-5-cyanocbenzimidazole
hydrochloride

i) A solution of 3-amino-4-n-propylaminobenzonitrile (7.38g, 42.1
mmol) and ethyl chloroacetimidate hydrochloride (9.52 g, 63.2
mmol) in ethanol (100 mL) 1is heated at reflux for 17 h, then
coocled and concentrated to give 1-n-Propyl-2-chloromethyl-5-
cyancbenzimidazole hydrochloride. Prior to use in the next step,
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this material 1s converted to free base by adding aqueous
bicarbonate and extracting with dichloromethane, drying (NazS80,),
and concentrating.

ii) Alternatively, chloroacetylchloride rather than ethyl
chlorcacetimidate can by used: To a solution of 3-amino-4-n-

propylaminobenzonitrile (5.15 g, 29.4 mmol) and triethylamine

{4.51 mL) in ethyl acetate (52 mL) at room temperature,
chloroacetyl chloride (2.57 mL) is added slowly. After stirring
the reaction mixture for 30 minutes at room temperature, acetic
acid (5 mL) 1s added and the reaction mixture heated to reflux.
After heating for 20 h, the reaction mixture i1s cooled to room
temperature and diluted with water (50 mlL). The organic solution
is washed twice with 1.0 M sodium hydroxide (2 x 50 mL), then
washed with an aqueous solution of 0.25 M KH;PO, (50 mL),
followed by brine (50 mL). The organic layer is dried (sodium
sulfate), concentrated in vacuo, and the solid recrystallized by
heating in ethyl acetate {20 mL), adding hexane (40 mL) and
cooling to room temperature with stirring to afford 5.32 g 1-n-
Propyl-2-chloromethyl-5-cyanobenzimidazole as brown crystals. !H
NMR (CDCl3): 8.08 (d, J = 0.8 Hz, 1H), 7.57 (dd, J = 1.65, 8.52
Hz, 1H), 7.45 (d, J = 8.24 Hz, 1H), 7.26 (s, 1H), 4.84 (s, 2H),
4.24 (t, J = 7.6 Hz, 2H), 1.94 (pentet, J = 7.4. 7.6 Hz, 2H),
1.03 (t, J = 7.4 Hz, 3H).

{B) Preparation of 1-Propyl-2-{[2-(2-fluoropyrid=-6-yl)-~1H-
imidazol-1l-yl]methyl}-5-cyano-lH~benzimidazole

To a stirring suspension of sodium hydride (2.25g of 60% in oil)
in DMF (10 mL) at 0° a solution of 2-Fluoro-6-(1H-imidazol-2-yl)-
pyridine (7.7 g, 47.2 mmol) in DMF (20 mL) 1is added. After
stirring for 5 minutes, a solution of 1-n-Propyl-2-chloromethyl-
S-cyanobenzimidazole (11 g, 47.2 mmol) and sodium iodide (20 mg)
in DMF (80 mL) is added. The reaction mixture is stirred for 6
h, gradually warmed to room temperature. The reaction mixture is
cooled, water added, the solid collected, rinsed with water and
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dried to afford 20 g of the title compound, l-Propyl-2-{[2-(2-
fluoropyrid-6-yl)-1H-imidazol-1-yl}methyl )-5~cyano-1H-
benzimidazole.

Mathod B

Trimethylaluminum (0.54mL of 2.0M in toluene, 1.05mmol) is
added dropwisa to a solution of 3-Amino-4-propylamincbenzonitrile
{152nmg; 0.87mmol) in dichloromethane (10mlL), and the mixture was
stirred at room temperature for lhr. A solution of [2-({2~
Fluoropyridin-6~-yl}-imidazol-1-yl] acetic acid methyl ester
(102mg; 0.43mmol) in dichloromethane (S5mL) is added all at once,
and the mixture heated at reflux for 16 hr. The brown solution
is cocled to room temperature and treated dropwise with methanol
(lmL) then water (2mL) and stirred at room temperature ‘for 15
min. Anhydrous sodium sulfate is added until the gel becomes
solid, the mixture is diluted with dichloromethane (100mlL) and
filtered through celite. The flltrate is concentrated to give a
brown oil which is dissolved in acetic acid (7 mL) and heated at
100° for 72 hr. The mixture is cooled to room temperature and
concentrated. The residue is dissolved in ethyl acetate (15ml),
washed with saturated aqueous NaHCOs; (1 x 50mL), then brine (1 =
S50mL}, dried (MgSO4), and concentrated, and the residue purified
by preparative thin layer chromatography to give 1-n-Propyl-2-
{{2-(2-fluoropyrid-6-yl)-1H-imidazol-1-yl]methyl}-S-cyano-1H-
benzimidazcle as a light brown semi-solid (57mg).

Mathod C )

A solution of [2-(6~Fluoropyridin-2-yl)-imidazol-i-
yllacetic-acid hydrochloride (274mg; 1.06mmol) and triethylamine
{(0.15mL; 1.06mmol) in dichloromethane (10mlL) is treated dropwise
with oxalyl chloride (0.64mL of a 2M sclution in dichloromethane;
1.27mamol), and the resulting suspension stirred at room
temperature for 2 hr.

The mixture is concentrated and the residue suspended in
dichloromethane {10mL} . A solution of 3-Amino~-4-



propylamincbenzonitrile (185mg; 1.06mmol) in dichloromethane
(Snl) is added and the mixture stirred at room temperature for
léhr, then concentrated. The residue is dissolved in acetic acid
{10mL) and heated at 100° for lhr. The mixture is cooled to room
temperature, concentrated, taken up in ethyl acetate (150mlL),
washed with saturated aqueous NaHCO; (50mL)and then washed with
brine (50mlL), dried (MgSO4), and concentrated to give the crude
product as a waxy brown solid (338mg). This crude product is
slurried with diethyl ether (ca. 4mL) and a few drops of
methanol, then filtered to give l1-n-Propyl-2-{[2-(2-fluoropyrid-
6~-yl)-1H-imidazol-1-yl]lmethyl}-5~cyano-1H-benzimidezole a5 a pale
brown solid (230mg).

I MMR (399.96MHz, CDCls): &5 8.17(dd, J = 2.0, 7.6Hz, 1H, H-18),
8.05{s, 1H, H-4), 7.98{(q, 0 = 8.0Hz, 1lH, H-19), 71.52(d4, T =
8.4Hz, 1lH, B-6), 7.41(d, J = 8.4Hz, 1H, H-7), 7.21(s, 1H, H-14},
7.18(s, 1H, H-15), 6€.28(s, 2H, H-13), 4.28{t, J = 7.6Hz, 2K, H-
10), 1.68(dt, J = 7.6Hz, 2H, H-11), 0.84(t, J = 7.6Hz, 3H, H-12).
¢ WMR (100.57MHz, CDCl;, 'H decoupled at 399.957MHz): 5,
162.36{d, Jc-r = 239.6Hz), 152.53, 148.69(d, Jer = 13.0Hz),
142.36{(d, Jec.r = 7.6Hz), 142.31, 142.28, 138.42, 129.96, 126.55,
125,31, 124.23, 120.27{d, Jc-r= 3.8Hz), 119.96, 111.23, 108.52(d,
Je-p = 35.9Hz), 105.70, 46.10, 44.57, 23.43, 11.27.

Example 2

Synthesais of l1-Ethyl-2-{[2-(3-fluorophenyl)-pyrazol-3-yl]lmethyl}-
5-cyano-lH-benzimidazole

1. Preparation of 1-(3-Fluorophenyl)-5-carboxymethylpyrazole
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To a stirring solution of ethyl vinyl ether (340 mL, 3.55
mol) in diethyl ether (200 mlL), cooled in an ice bath, is added
dropwise a solution of malonyl dichloride (69 mL, 0.71 mol) in
ether (20 mL}. Stirring is continued at 0°C for 2h, then a
solution of triethylamine (196 mlL) and ethanol (350 mL) in ether
(210 mL) is added with cooling. More ether is added to further
preciplitate triethylamine hydrochloride, the mixture is then
filtered, and the filtrate concentrated. The residue is taken up
in ethanol (710 mL), then triethyl orthoformate (177 mL, 1.07
mol) and concentrated HCl (5 mL) is added. The mnixture is
stirred overnight then concentrated. To the residue is added
ethanol (500 mlL) and 3-Fluorophenylhydrazine hydrochloride ({27.6
g, 0.17 mol). The mixture is heated at reflux for 2 h, then
cooled and concentrated. Ethyl acetate is added, the mixture is
washed with aqueous bicarbonate, then with water, dried (Nai2S0).
concaentrated, and the residue ©purified by silica gel
chromatography. Ethanol {20mL) and 1 N NaOH (100 mL) are added,
and heated at reflux for 1 h. The mixture is cooled and washed
with ethyl acetate. The aqueous layer is cooled and acidified,
the solid collected by filltration, rinsed well with water and
dried to give 10.9 g of 1~ (3-Fluorophenyl)-5-
carboxymethylpyrazole as a gold solid. !H NMR (CDCls): 7.68 (d,
J= 1.8 Hz, 1H), 7.41-7.48 (m, 1H), 7.10-7.26 (m, 3H), 6.44 (d, J
= 2.1 Hz, 1H), 3.77 (s, 2H). LCMS: 221.2 (MH%), 219.2(MH").

2. Preparation of 1-Ethyl-2-{[2-(3-fluorophenyl)-pyrazol-3-
yllmethyl }-5-cyano-1H-benzimidazole

To a stirring solution of 3-amino-4~ethylaminobenzonitrile
(867 mg, 5.5 mmol) and 1-(3-Fluorophenyl)-5-carboxymethylpyrazole
(1.10 g, 5 mmol) in pyridine (5 mL) is added 1-{(3-
dimethylaminopropyl) ~3-ethylcarbodiimide hydrochloride (1.15 g, 6
mnol}. The mixture is stirred at room temperature for 17.5 h,
then concentrated. The residue is cooled in an ice bath, aqueoua-l
HCl 1is added with stirring, the precipitate is collected by
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filtration, rinsed well with water and dried. The solid 1s added
to acetic acid (75 mL) and heated at zreflux for 5.5 h. The
mixture is cooled, concentrated, and purified by silica gel
chromatography to give 1-Ethyl-2-{[2-(3-fluorophenyl)-pyrazol-3-
yllmethyl}-5-cyano-1H-penzimidazole. The product is converted to
the mesylate salt in acetone. !B NMR (CDCl3): 8.17 (s, 1H), 7.89
{(d, J = 8,52 Hz, 1H), 7.68-7.75 (m 1lH), 7.44-7.54 (m, 2H), 7.37-
7.40 (m, 1H), 7.21-7.28 (m, 1H), 6.35 (d, J = 1.65 Hz, 1H), 4.65
(s, 2H), 4.28 (q, J = 7.14 Hz, 2H), 2.34 (s, 3H), 1.19 (t, J =
7.14 Hz, 3H). LCMS 346.0 (MH'), 344.4 (MH).

Exanple 3
Synthesis of 1-Ethyl-2-{[1-(3-fluorophenyl)-1,2,4-triazol-~5-
ylimethyl}-5-cyano-l1E-benzimidazole

: Y

L

1. Preparation of 1-(3-Fluorophenyl}-1,2,4-triazole

A mixture of 1,3,5~triazine (1 g, 12,3 mmol) and 3~
Fluorophenylhydrazine hydrochloride {2 g, 12.3 mmol) in ethanol
(20 mL) is heated at reflux overnight. After concentrating,
ethyl acetate 1s added, the mixture is washed with aqueous
bicarbonate followed by saturated aqueous sodium chloride, dried
(MgS804), and concentrated to give 1.B g of crude 1-(3-
Fluorophenyl)-1,2,4~triazole. *H NMR (CDCl;): 8.57 (s, 1H), 8.12
(s, 1H), 7.46-7.51 (m, 3H), 7.08-7.15 (m, 1H). LCNS 164.1 (MH").
2. Preparation of 1-(3-Fluorophenyl)-5-hydroxymethyli-1,2,4-
triazole

A mixture of the crude l=-(3~-Fluorophenyl)-1,2,4-triazole and
formaldehyde (10 mL of 37 wt % in water) 1s heated at 150°C in a
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sealed tube for 48 h. After cooling the reaction vessel, the
reaction mixture is extracted with dichloromethane, dried
(MgS0O4), concentrated, and the residue purified using silica gel
chromatography to afford 1.7 g of 1-(3-Fluorophenyl) -5~
hydroxymethyl-1,2,4-triazole. *H NMR (CDCly): 8.02 (s, 1H),
7.42-7.53 (m, 3H), 7.22-7.29 (m, 1H), 4.8]1 (s, 2H). ©LCMS 194.2
(MH) .
3. Preparation of 1-(3-Fluorophenyl)-~5-cyanomethyl-l,2,4~triazole

1-(3-Fluorophenyl)-5~hydroxymethyl-1,2,4~-txriazole (1.7 g} is
treated with thionyl chloride ( 10 mL) in dichloromethana (20 mL)
at room temperature overnight. The solvent is then removed. To
the residue is added acetonitrile (20 mlL), tetraethylammonium
cyanide (2.75 g, 17.6 mmol), and triethylamine (2.5 mL, 17.6
mmol). The mixture is stirred at room temperature for 2 h. The
mixture 1s diluted with ethyl acetate, washed with aqueous
bicarbonate, and then with saturated aqueocus sodium chloride,
dried (Na;SO,}, concentrated and the residue purified by eilica
gel chromatography to give 0.9 g of crude of 1-(3-
Fluorophenyl)-5-cyanomethyl-1,2,4-triazole. 11 NMR (CDCly):
B.06 (s, 1H), 7.52-7.62 (m, 1H), 7.20-7.30 (m, 3H), 3.98 (s, 2H).
LCMS 203.0 (MK'), 201.2 (MH). . )
4, Preparation of 1-(3-Fluorophenyl)}-5-carboxymethyl-1,2, 4~
triazole

Crude 1-(3-Fluorophenyl)-5-cyanomethyl-1,2,4-triazole (0.9
g) is taken up in ethanol {50 mlL) and cooled in an ice bath. KCl
gas is bubbled through for 0.5 h. Water (10 mL) is added and the
mixture heated at 65°C for 2 h. After cooling, most of the
ethanol i1s removed on a roto-evaporator, 3 N NaOH (25 mL) and
ethanol (25 mL) are then added. The solution is heated at reflux
for 2 h, cooled, and then extracted with diethyl ether ({3X).
The agueous layer is acidified to pH 2, extracted with ethyl
acetata. The organic layer is washed with saturated aqueous
sodium chloride, dried (Na;50,), and concentrated to give 0.8 g
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of 1-(3~Fluorophenyl)-5-carboxymethyl-1,2,4-triazole. ‘H ~MR
{(CDC1l3): 8.08 (s, 1H), 7.50-7.57 (m, 1H), 7.22-7.32 (m, 3H),
4.01 (s, 2H).
5. Preparation of 1-Ethyl-2-{[1l(3-flucrophenyl)-1,2,4-triazol-5-
ylimethyl}-5-cyano-l1H-benzimidazole

Using the procedure described in Example 2, Step 2, 1-(3-
fluorophenyl) -5-carboxymethyl-1,2,4-triazole 1is converted to 1-
Ethyl-2-{[1~(3-flucrophenyl)-1,2,4-triazol-5-yl]mathyl}~5~-cyano-
1H-benzimidazole. I!H NMR (CDCly): 8.03 (s, 1H); 8.01 (s, 1H);
7.42-7.56 {m, 5H); 7.22 (m, 1H); 4.51 (s, 2H); 4.43 (g, 2H); 1.45
(t, 3H). LCMS 347.3 (MH").

Exampla 4
Synthesis of l-Propyl-2-[(5-phenyl-1H-tetrazol-l-yl)methyl]-1H-

e =

1. Preparation of 2-(Tri-n-butyltin)-5-phenyl -lH-tetrazole

A mixture of S-phenyl-lH-tetrazole (200 mg, 1.22 mmol) and
bis({tri-n-butyltin)oxide (0.31 mL, 0.61 mmol) in ethanol (2 mL)
is heated at reflux for 10 minutes. The mixture is cocled,
concentrated, and the crude 2-(Tri-n-butyltin)-5-phenyl -1H-
tetrazole used directly.
2. Preparation of 1-Propyl-2-[5-phenyl-lH-tetrazol-l-yl)methyl]-
1H-benzimidazole

Crude 2-(tri-n-butyltin)-5-phenyl-lH-tetrazole (2.09 g, 4.8
mmol) and l-propyl-2-chloromethylbenzimidazole (1.0 g, 4.8 mmol)
are heated in teluene (5 mL) at reflux overnight. The solvent is
removed in vacuo, the residue washed with hexane, and then




purified by preparative chromatography to give 1-Propyl-2-[(5-
phenyl-lH-tetrazol-l-yl)methyl]-1H-benzimidazole as the minor
isomer. H NMR (CDCl;): 8.05-8.12 (m, 2H); 7.77 (m, 1H):; 7.58-
7.62 (m, 2H); 7.29-7.43 (m, 3H): 5.86 (5, 2H); 4.40 (t, 2h}; 1.85
(m, 2H}; 1.01 {(t, 3H).

Exsample 5

Synthesis of 1-Ethyl-2-{[2-(3~-fluorophenyl)-pyrazol-3-yllimethyl}-
S5-acetyl-1H-benzimidazole

A nmixture of 1-Ethyl-2-{[2-{3-fluorxophenyl}-pyrazol-3-
yl]methyl}~5-bromo-1K~benzimidazole (200mg, 0.5 mmol),
tributyl {(1-ethoxyvinyl)tin {0.34 ml, 1.0 mmol), and
tetrakis(triphenylphosphine)palladium(0) (29 mg) in toluene (10
mL) is heated at reflux for 1 h under argon. The soclvent is
removed in vacuo, the residue is then dissolved in 10% HCl1 (5 mL)
and THF (5 mL). The mixture is stirred at room temperature for
0.5 h, then extracted with ethyl acetate. The aqueous layer is
adjusted to pH 9, extracted with dichloromethane, and the organic
layer dried (Na2S04), concentrated, and the residue purified by
preparative silica gel chromatography to give 1-Ethyl-2-{[2-(3-
fluorophenyl)-pyrazol-3-yljmethyl}-5-acetyl-1H-benzimidazole. |
NMR (CDCly): 8.36 (d, 1H); 7.99 (dd, 1H); 7.645 (d, 1H); 7.25-
7.4%9 (m, 4H); 7.14 (m, 1H); 6.21 (d, 1h); 4.36 (s, 2H); 4.02 (g,
2H); 2.68 (B, 3H); 1.24 (t, 3H).

Exanple 6
Synthesis of 1-Ethyl-2-{[2-(3-fluorophenyl)-pyrazol-3-yl]methyl}-
5-]1-{methoxyimino)ethyl)-1H-benzimidazole

50



aoTdsaT" EthEEDQ

J*Cttﬁb»

A mixture of 1-Ethyl=2-{[2~(3-fluorophenyl)-pyrazol-3-
yl)methyl)-5-acetyl-lH-benzimidazole (23 mg), methoxylamine
hydrochloride (15 mg, 3 eq.), and sodium acetate (15 mg, 3 eq.)
in methanol (1 mL) is stirred at room temperature overnight. The
solvent is removed in vacuo and agqueous sodium bicarbonate added
to pH 9, then extracted with ethyl acetate. The organic layer is
dried {N2;804) and concentrated to give 1-Ethyl-2-{(2-(3-
fluorophenyl)~pyrazol-3-yllmethyl}-5-[1- (methoxyimino)ethyl]-1H~
benzimidazole. !H NMR {CDCl;): 7.594 (d, 1H); 7.73 ( dd, 1H);
7.73 (dd, 1H):; 7.63 (d, 1H):; 7.52 (m, 1H); 7.3B-7.40 (m, 3H):
7.27 (m ,1H); 6.19 (d, 1H); 4.32 (s, 2H); 3.87-4.10 {m, 5H):;
2.30 (s, 3H); 1.22 (t, 3H}.

Exaxple 7

Synthesis of 1-Ethyl-2-{[2-{2,5-difluorophenyl)-pyrazol-3-
yl]methyl}-5-[5- (4-fluorophenyl) -1, 3, 4-oxadiazol-2-yl] -1H-
benzimidazole

S

A mixture of 1l-Ethyl-2-{[2-(2,5~difluorophenyl)-pyrazol-3-
yl)methyl}-1H-benzimadol~5~-carboxylate (152 mg) and 4~
fluorobenzhydrazide (1.05 eq.) in phosphorous oxychloride (6 mL)
is heated at reflux for 1.5 h, The mixture is cooled and
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concentrated, and then water (5 mL) is' added to the residue,
After adjusting to pE >7 with saturated agueous bicarbonate, the
solution is extracted with ethyl acetate (3X}, and the combined
organic layers are washed with water (2X} then with saturated
agueous sodium chloride, dried {MgSO,), concentrated, and the
residue purified by preparative silica gel chromatography to give
i—Ethyl-z-{[2—12,5—difluorophenyl)—pyrazol-3-yl]methy1}—5-[5—(4—

fluorophenyl)-1, 3, 4-oxadiazol~-2-yl]-1H-benzimidazole. LCMS MH'
501.068.

Exanple B
Synthesis of 1-Ethyl-2-{[2~(3-fluorophenyl)-1lH-imidazol-1-
ylimethyl}-5-(1,3,4-oxadiazol-2-yl) -lH-benzimidazole

oy

A mixture of l-ethyl-2-{[2-(3-fluorophanyl)-l1H-imidazol-1-
yljmethyl}-lH-benzimadol-5-hydrazide (177 mg).,
triethylorthoformate (8 mL) and acetic acid (2 mL) i1s heated at
reflux for 5 h. The reaction is cocled, concentrated, and the
residue purified by preparative silica gel chromatography to give
1-Ethyl-2-{ {2-{3-fluorophenyl}~l1H-imidazol-l~yl]methyl}~-5-(1,3, 4~
oxadiazol-2-yl)-1B-benzimidazola, which was converted to the
hydrochloride salt in ethyl acetate. !H NMR {d6 DMSO):
9.32(s,1H), 8.19(s,1H), 8.03(d,1H), 7.97-7.95(m,2Hm), 7.87(d,1H),
7.72{m,1H), 7.66-7.60(m,2H), 7.54-7.50(m,1H), 5.99(s,2H),
4.34(q,2H), 1.31(t,3H), LCMS MH* 389.4

Exanplae 9

Synthesis of 1l1~-Ethyl-2-{[2-(2,5-difluorophanyl)-1H-imidazol-1-
yl]methyl]} -5-amino-lH-benzimidazole
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1. Preparation of 4-Fluoro-3-nitroacetanilide

4-Fluoro~3-nitroaniline (5.2 g) is treated with acetic
anhydride {l.1 eq.) in dichloromethane at room temperature for 1
h. The reaction 18 concentrated, the residue taken up in
dichloromethane and washed with aqueous sodium bicarbonate (2X)
then with saturated aqueous sodium chloride, dried (MgSO4)}, and
concentrated to give 4.7 g of crude 4-Fluoro-3-nitrecacetanilide.
2. Preparation of 3-Nitro—4-(ethylamino)acetanilide

A mnmixture of crude 4-Fluoro-3-nitroacetanilide (4.6 g),
ethylamine (23 mL of 2M in THF), and potassium carbonate (3.5 g}
in DMF (100 mL) is stirred at room temperature for 4h, then
heated at 60°C for 5 h. The reaction is allowed to cool, water
{150 mL) is added, and extracted with ethyl acetate {3X). The
combined organic extracts are washed with water (3X), then washed
with saturated aqueous sodium chloride, dried (MgSO4), and
concentrated to glve 4.88 g of crude 3-Nitro-4-
{ethylamino)acetanilide,
3. Preparation of N-[3-Amino-4-{ethylamino)phenyl] acetamide

Crude 3-Nitro-4-{ethylamino)acetanilide (4.8 g), 108 Bd/C
(0.5 g), methanol (50 mL) and ethyl acetate (200 mL) are placed
in a Paar apparatus under hydrogen at 50 pasi for 5 h. The
mixture is filtered through Celite and concentrated to give 4 g
of crude N-[3-Amino-4-{ethylamino)phenyl] acetamide
4. Preparation of N-{2-{[2-(2,5-Difluorophenyl)-1H~imidazol-1-
yljmethyl)}~l-ethyl -l1H-benzimidazcl-5-yl} acetamide

Using the procedurae described in Example 1 Method A, crude
N~[3-amino-4- (ethylamino)phenyl] acetamide is converted to N-{2-
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{[2-{2,5-Difluorophenyl)-1H-imidazol-1-yllmethyl}-1l-ethyl =14~
benzimidazol-5-yl} acetamide.
5. Preparation of 1-~-Ethyl-2-{(2~(2,5-difluorophenyl)-1H-imidazol-
l1-yl]lmethyl} -5-amino-lH-benzimidazole

Crude N-{1-Ethyl-2-{([2-(2,5-difluorophenyl)}-1H-imidazol-1-
yljmethyl)-1H-benzimidazol-5-yl} acetamide is treated with 10%
agueous HCl (20 mL) in methanol (10 mL) at reflux for 1.5 h.

After cooling, the methanol is removed in vacuec, and the agueous:

layer washed with ethyl acetate. The aqueous layer is adjusted
to pH 10 with 3 N NaOH, then extracted with ethyl acetate (3X),
and the combined organic extracts washed with water (2X} then
saturated agueous sodium chloride, dried (MgS0y) , and
concentrated to give 986 mg of 1-Ethyl-2-{[2-(2,5~
difluorophenyl)-1H-imidazol=-1-yllmethyl} =5-amino-1H-
benzimidazole. LCMS MH* 354.4. .
Example 10

Synthesis of l-Ethyl-2-{[2-(3-fluorophenyl)-pyrazol-3-ylimethyl}-
5-(1,2,4-triazol-1-yl)-1H-benzimidazole )

(.

1-Ethyl-2-{[2~ (S-fluorophenyl) -pyrazol-3-yllmethyl }-5-amino-
1H-benzimidazole (274 mg) 1s treated with N,N-dimethylformamide
azine hydrochloride (1 eq) in toluene (10 mL) and methoxyethanol
(10 mL) and refluxed for 6 h. After cooling and concentrating,
the residue 1is treated with watexr and extracted with
dichloromethane (2X). , The aqueous layer is adjusted to pH 8
with agqueous sodiunm bicarbonate and extracted with

dichloromethane (2X). The combined organic extracts are washed
with saturated aqueous sodium chloride, dried (MgSO0y) ,
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concentrated, purified by preparative silica gel chromatography,
and triturated with ether to afford 1-Ethyl-2-{([2-(3-
fluorophenyl)-pyrazol-3-ylimethyl}-5-(1,2,4~triazol-1-yl)-1H-
benzimidazole, which is converted to the hydrochloride salt in
ethyl acetate. LCMS MH' 406.2. '

Example 11
Synthesis of 1l-ethyl-2-{[2-(2,5-difluorophenyl)-1H-imidazol-1-
limethyl}=-5-{1,2,3-triazol-1-yl-4-carboxvlate)-1H-benzimidazole

)

1. Preparation of l1l-Ethyl-2-{[2-(2,5-difluorophenyl)-1H-imidazol-
l-yllmethyl }-5-azido-1H-benzimidazole

To an ice-cold solution of l-ethyl-2-{[2~-({2,5~
difluorophenyl)~l1H8-imidazol-1-ylimethyl} -5-amino-1H~-
benzimidazole (466 mg) in acetic acid (8 mL) a solution of sodium
nitrite (1.1 eq) in water (4 mL) 1s added dropwise. After
stirring at 0°C for 1 h, a solution of sodium azide (1.3 eq) in
water (5 mL) is added dropwise. Stirring is continued for 0.5 h
at 0°C, and then at room temperature for 0.5 h. The reaction
mixture is concentrated to 1/3 volume, water (10 mL)} is addad and
then mixture 1s then extracted with ethyl acetate (3X). The
combined organic layers are washed with aquecus sodium
bicarbonate (2X), then washed with saturated aqueous sodium
chloride, dried (Mg380,), and concantrated to give 641 mg of crude
1-Ethyl-2-{[2-(2, 5~difluocrophenyl)~1H-imidazol-1-yllmethyl} -5~
azido-1lH-benzimlidazole.
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2. Preparation , of 1-{2-[2-(2,5-Difluoro-phenyl)-imidazol~1-
ylmethyl]-1-ethyl-1H-benzoimidazol-5-yl}~1H-[1,2,3])triazole-4~
carboxylic acid ethyl ester

A mixture of crude l-ethyl-2~{[2- (2, 5-difluorophenyl)-1H-
imidazol-l-yl]lmethyl} -5-azido-1H-benzimidazole (143 mg) and
ethyl propilolate (1 eq.) in ethanol (10 mL) 1s heated at reflux
for 6 h. The mixture is cooled, concentrated, and the residue
purified by preparative silica gel chromatography to give 1-{2-
[2-{2,5-Difluoro-phenyl)-imidazol-1-ylmethyl] -1-athyl-1H-
benzoimidazol-5-yl}-1H-[1,2,3]triazole-4~carboxylic acid ethyl
ester. 1H NMR {CDC1,4): 8.51s, (1H), B.05(s, 1H), 7.74{m,1lH),
7.50-7.39(m, 4H), 7.21-7.17{m, 2H), 7.06(s,1E}, 5.54(s,2H),
4.47(q,2H), 3.86(q,2H), 1.43(t,3H), 1.04(t,3H), LCMS MH* 460.6.

Exarple 12

Synthesis of l-ethyl—-2-{[2-(2, 5~-difluorophenyl)-pyrazol-3-
1Imethyl}-5-{1,2,3,4-tetrazol-1-vl)-1H-benzimidazola

S {

1-Ethyl-2~{ [2-(2, 5-difluorophenyl)-pyrazol-3-yl]methyl}-5-amino-
lH-benzimidazole (104 mg) is treated with triethylorthoformate (4

eq) i1in acetic acid (10 mL) at reflux for 4 h. After .

concentrating the solution, acetic acid is re-added, sodium
azide (4 eq ) added, and the mixture heated at 70°C for 3 h.
After cooling, water (15 ml) is added and the mixture
concentrated. The residue is taken up in ethyl acetate, washed
with aqueous sodium bicarbonate (2X) then saturated aqueous
sodium chloride, dried (MgSO;), concentrated, and purified by
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preparative silica gel chromatography to give l-ethyl-2-({2-(2,5-
difluorophenyl)-pyrazol-3-yljmethyl}-5-(1,2,3, 4-tetrazol-i-yl)-
1H-benzimidazole, which is converted to the hydrochloride salt in
ethyl acetate. LCMS MH' 395.018 .

Example 13
Synthesis of 1-Ethyl-2-{{2-(2,5-difluoxrophenyl)-pyrazol-3-
yl]methyl}-5-(5-methyl-oxazol-2-yl)}-1H-benzimidazole

S

1. Preparation of N-propargyl l-ethyl-2-{[2-(2,5-difluorophenyl)-
pyrazol-3-yl]methyl} -lE-benzimidazole-5-carboxamide

Oxalyl chloride (2.5 eq of 2M in dichloromethane) is added
dropwise to a solution of 1l-ethyl-2-{[2-(2,5-difluorophenyl)-
pyrazol-3-yl]lmethyl} -1H-benzimidazole-5-carboxylate (368 mg) in
DMF (5 drops) and dichlormethane (30 mL) at 0°C. The mixture is
stirred at 0°C for 0.5 h, then at room temperature for 1 h. The
solution is concentrated, the residue taken up in DMEF (30 ml),
excess propargylamine added, and the mixture stirred for 6 h.
Dilute aqueous sodium bicarbonate is added then extracted with
dichloromethane (3X), the combined organic layers washed with
saturated aqueous sodium chloride, dried (MgSO4) , and
concentrated to give 462 mg of crude N-propargyl l-ethyl-2-{(2-
(2,5-difluorophenyl)-pyrazol-3-yl]imethyl} -1H-benzimidazole-5-
carboxamide.

2. Preparation of 1-Ethyl-2-{[2-(2,5-difluorophenyl)-pyrazol-3~
yllmethyl}-5-(5~methyl-oxazol-2-yl)-1H-benzimidazole

A mixture of crude N-propargyl l-ethyl-2-{[2-(2,5-
difluorophenyl)-pyrazol-3-yllmethyl} -1lH-benzimidazole-5-
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carboxamide (450 mg) and mercury(II) acetate {1 eq) is heated at
reflux in acetic acid (15 mL) for 6 h. The mixture is
concentrated, saturated aqueous potassium carbonate added and
extracted with ethyl acetate (3X). The combined organic layers
were washed with water then with saturated aqueous sodium
chloride, dried (MgSO,), concentrated, and triturated with ether
to give l-ethyl-2-{{2~(2,5-difluorophenyl)-pyrazol-3-ylimethyl}-
5-(5-methyl-oxazol—-2-yl)-1H-benzimldazole, which is converted to
the hydrochloride salt in ethyl acetate. 'H NMR (d6é DMSO):

B.16(s, 1H), 8.09-9.0im. (2H), 7.78(m,1H), 7.62(m,1H), 7.49-

7.45(m,3H), 7.04(m,18), 6.56(s,1R), 4.70(s,2H), 4,36{qg, 2R},
2.41(s,3H), 1.21(t,3H). LCMS MH' 420.5.

Example 14
Synthesis of 2-{[2-(3-Fluorophenyl)-1H-imidazol-l-yljmethyl}-1-
ethyl-5-(1,2,4-oxadiazol-3-yl) -1H-benzimidazole

QR0

1. Preparation of 1-Ethyl-2-{{2-(2,5-difluorophenyl)-1H-imidazol-
l-ylimethy-1H-benzimidazol]~-5-carboxamide oxime

1-Ethyl-2-( [2- (3-fluorophenyl)-1H-imidazol-1-yl]methyl}-5-cyano-
1E-benzimidazole (340 mg) is added to a ssclution of hydroxylamine
hydrochloride (137 mg, 2eq) and triethylamine (0.3 mL, 2.2 eq) in
methanol (3 ml), then heated at reflux for 2.5 h. The reaction
is cooled, concentrated, water added, the solid collaected and
rinsed well with water and dried to give 305 mg of 1-Ethyl-2-{([2-
(2,5-difluorophenyl)-1H-inidazol-1-yllmethy-1B-benzimldazol} -5~
carboxamide oxime.
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2. Preparation of 1-Ethyl-2-{[2-(2,5-difluorophenyl)-1H-imidazol-
l-yl]methy-1H-benzimidazol]}-5-carboxamide oxime
1-Ethyl-2-{[2-(3-flucrophenyl)-1H-imidazol-1~yllmethy-1HK-
benzimidazol}-5-carboxamide oxime (161 mg) is treated with
triethylorthoformate (3 mL) and boron trifluoride-THEF complex
(0.1 mL) at 100°C for 2.5 h. 1N HCl (0.5 mL) is added to the hot
mixture; the reaction 1s then cooled and concentrated. After
cooling in an lce bath, agueous sodium hydroxide is added. The
a0lid is collected, rinsed with water, then ether and dried to
give 146 mg of 1-Ethyl-2-{[2-(2,5-difluorophenyl)-1H-imidazol-~1-
yvylimethy-1H-benzimidazol}-5-carboxamide oxime, which is converted
to the methanesulfonate salt in acetone. Mp 1B83-1B86°C.

Example 15

Synthesis of 4-amino~3-ethylaminobenzonitrile

HaN

N

H
1. 4-nitro-3-chlorobenzonitrile
To an ice cold sclution of 4-amino-3-chlorobenzonitrile (1 g, 6.6
mmol) in concentrated HCl (2.5 mL) plus water (2.5 mL) a chilled
solution of sodium nitrite (0.74 g, 1.62 eqg) in water (3.6 mL) is
added dropwise to maintain the reaction temperature <0°C. After
atirring at 0°C for 10 min, the mixture is added portion-wise to
an ice cold solution of sodium nitrite (3.29 g, 7.22 eq) and
copper (I) oxide (349 mg, 0.37 eq) in water 14.5 mL}. Stirring is
continued at 0°C for 40 min, and then at room temperature for 0.5
h. The reaction mixture i1s extracted with dichloromethane (2X),
the combined organic layers washed with saturated aguecus sodium
chloride, dried (MgS0,), concentrated, and purified by silica gel
chromatography to give 0.80 g of 4-nitro-3-chlorcbenzonitrile.
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H NMR (CDCly): 7.96 (d, J = 8.24 Hz, 1lh), 7.88 (d, J = 1.65 Hz,
1H), 7.63 {dd, J = 1.65, 8.24 Hz, lH.

2. Preparation of 4-Ethylamino~-3-chloro benzonitrile

A mixture of d4-nitro-3-chlorobenzonitrile (0.74 g, 4.1 mmol),
potassium carbonate (1.68 g, 12.2 mmcl), and ethylamine(d mL, 2M
in THF) in DMF (2 mL) is stirred at ambient temperature for 3 h.
Additional ethylamine (2.1 mL, 2M in THF) is added, the flask
stoppered, and stirring continued an additional 15.5 h. Water
(50 mL) is added and extracted 2X with ethyl acetate (50 mL), and
the combined organic layers are washed with water, then brine,
dried (MgSO,), and concentrated to give a mixture of 3-
Ethylamine-4-nitrobenzonitrile and 4-Ethylamino-3-chloro
benzonitrile which was carried forward without purification.

3. Preparation of 4-Amino-3~ethylaminobenzonitrile

To a suspension of crude é4-sethylamino-3-chloro benzonitrile
(abova) in conc. HCl (4 mL) tin{II) chloride dihydrate (3.16 g)
is added. After stirring at ambient temperature for 1.5 h, the
mixture 1s poured onto ice and the solution mad alkaline with 10
N aqg. NaOH. The agueous soclution is extracted 2X withs
dichloromethane, and the combined organic layers washed with
brine, dried (MgSO,), and concentrated. Trituration with ether
affords 4-Amino-3-ethylamincbenzonitrile as a white solid. 'H
BMR (CDClz): 7.00 {(dd, J = 1.65, 7.97 Hz, 1H), €.83 (d, T = 1.65
Hz, 1H), 6.67 (d, J = 7.97 Hz, 1h), 3.13 {(q, J = 7.14 Hz, 1.31
(t, J = 7.14 Hz, 3H).

Example 16
Synthesis of 2-Fluoro-6-{(1H-imidazol-2-yl)-pyridine

C

1. Preparation of 2-Fluoropyridine-6-carboxaldehyde
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Method A

2-Fluoro~6-methylpyridine (14.4 g, 0.13 mol) and tert-
butoxybis (dimethylaminc;)methane (Bredereck's reagent; 34.9 gq,
0.20 mol) are heated at 140 °C for 24 h. The reaction is cooled
and diluted with THF (100 mL). Sodium periodate (75 g) in water
(400 mL) is added at 0-5 °C, and the reaction mixture is then
stirred for 24 h at room temperature. The precipitate is
filtered through celite, and the filtrate extracted 5X with
diethyl ether. The combined ether layers are washed with water,
brine, and dried (MgSO4). Moat of the solvent is removed by
concentration at 0 °C (by keeping ice in the bath) to provide 2-
Fluoropyridine-é-carboxaldehyde.

Method B

2-Fluoropyridine-6-carboxaldehyde can also be prepared as
follows: To a solution of diisopropylamine (6.54 mlL, 1.2 eguiv)
in 30 mL of THF at 0 °C a sclution of n-butyllithium (17.1 mL,
2.5M In hexanes) is added dropwlse. Stirring ls contlinued for 15
minutes at 0 °C, the reaction is then coocled to -78 °C. 2-
Fluoro-6-methylpyridine (4.00 mL, 38.9 mmol) is added dropwise to
the cecld solution. The reaction mixture is stirred at -78 °C for
1 h and then guenched with DMF (4.52 mL, 1.5 equiv). The
reaction is maintained at -78 °C for 30 minutes and then warmed
to 0 °C. The cold solution is added to a mixture of sodium
periodate (24.9 g) in 120 mL of water at 0 °C. The reaction
mixture is allowsd to gradually warm to room temperature over 1 h
and then stirred at room temperature for 24 h. The reaction
mixture is filtered through a plug of celite to remove the
precipitate and the plug is washed with ether. The organic layer
ls separated, washed with aqueous sodium bicarbenate (1 x 40 mL),
then with 0.25M KH,POq (1 x 40 mL) and then brine (1 x 40 mL).
The organic solution is dried (NasSO4) and concentrated in vacuo.
2. Preparation of 2-Fluoro-6-(l1H-imidazol-2-yl)-pyridine
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To a solution of the crude aldéhyde from step 1, Method B (above)
in methanol (12 mL) aqueous glyoxal (6.21 mL, 40 wt.% in water)
is added dropwise. The sclution is cooled to 0 “C and aqueocus
ammonium hydroxide (6.0 mL, 28 wt.¥% in water) is added. The
reaction is allowed to warm to room temperature gradually over
about an hour and then stirred another 3 h at room temperature.
Most of the methanol is removed in vacuo, the reaction mixture
diluted with water (10 mL) and extracted with ethyl acetate (30
mL). The organic layer is washed with brine (20 mL), diluted
with hexanes (15 mL), passed through a plug of silica gel (1/4
inch deep x 1 % inch diameter), and the piug washed with more 2:1
ethyl acetate/hexanes (20 mL)}. The combined eluents are
concentrated in vacuo to crude 1.98 g of 2-Fluoro-6-{lH-imidazol-
2-yl)-pyridine.

Exexple 17

Synthesis of 2-~-Fluoro—-6-(l1H-imidazol-2-yl)-pyridine acetic acid
1. Preparation of [2-(6-fluoropyridin-2-yl)-imidazol-l-yl]acetic
acid tert-butyl ester

A mixture of 2-Fluoro-6-{l1H-imidazol-2-yl)pyridine (410mg;
2.51mmol), tert-butyl bromoacetate (539mg; 2.76mmol), potaasium
carbonate (520mg; 3.77mmol), and N,N~dimethylformamide (20mL) is
stirred at room temperature for 16h. Water (60mL) is added and
the mixture extracted with ethyl acetate (3 x 70mL). The organic
extracts are washed with water {3 x 40mL) and brine (1 x 40mL),
dried (MgSO4), and concentrated to give [2-(6-Fluoropyridin-2-
yl)-imidazol-l-yl]acetic acid tert-butyl ester as an orange oil
(630mg) . !H NMR (CDCly) 8.12 (dd,1H), 7.82(q,1H)}, 7.16(s,1H)},
6.98(s,1H), 6.81(dd,1H), 5.14(s,2H), 1.44s, (9H),

LCMS: 276.1(M").

2. Preparation of 2-Fluoro-6-(lH-imidazol-2-yl)-pyridine acetic
acid




A Bsolution of [2-(6-fluoropyridin-2-yl)-imidazol-l-yl]acetic
acid tert-butyl ester (630mg; 2.27mmol) and trifluorcacetic acid
(4mL) in dichloromethane (4mL) is stirred at room temperature for
Shr. The reaction mixture is concentrated. The residue 1is
treated with 3M HCl in ethyl acetate {10mL) and the suspension
stirred at room temperature for 1lhr. The precipitate 1is
collected, washed with ethyl acetate, and dried to give 2-Fluoro-
6- (1H-imidazol-2-yl)-pyridine acetic acid as a tan solid (5B81lmg),
H NMR (deDMSO) 8.35-8.26(m,2H), 7.83(s,1H), 7.76(s,1H), 7.44-
7.41(m.1H), 5.40(s,2H). LCMS: 222.1(MH").

Example 18

Synthesis of 2-{[2-(2,5-di-fluorovhenyl)-1H-imidazol-1~
yllmethyl}-1l-ethyl-lE-imidazo[4,5-b]lpyridine

PicSee

1. Preparation of 3-ethylamino-2-nitro-pyridine

Ice cold ethylamine (0.55 mL) was added to a solution of 3-
fluoro-2-nitropyridine (400 mg, 2.8 mmol; prepared according to
N. Plé and G. Quéguiner, J. Heterocyclic Chem, 1989, 26, 475-476)
in 2:1 DMF:THF (6mL) at ambient temperature, and the mixture
stirred foxr 0.75 h. Water was added, then extracted 2X with
ethyl acetate. The combined organic layers were washed with
water then with saturated agueocus sodium chloride, dried (MgS0y),
and concentrated to give 404 mg of 3-ethylamino-2-nitro-pyridine
as a gold solid. !H NMR (CDCls): 7.87 (d, 1h0, 7.43 (dd, 18),
7.35 (4, 1H), 3.38 (pentet, 2H), 1.4 (t, 3H). LCMS: 121.1(MR*-
NOz) .

2. Preparation of 2-Amino-3d-ethylaminopyridine
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A mixture of 3-ethylamino~-2-nitro-pyridine (400 mg), 10%
palladium on carbon (40 mg) and 1:1 ethyl acetate:methanol (30
mL) were placed in a Parr apparatus under hydrogen (50 psi) for
50 min. The mixture was filtered through Celite, concentrated,
and the product triturated with hexane to give 0.2 g of 2-Amino-
3-ethylaminopyridine as a brown solid. More material was
recovered fron; the filtzate. !H NMR (CDCla): 7.59 (d, J = 4.94
Hz, 1H), 6.8l (d, J = 6.32 Hz, 1lH), 6.71 (dd, J = 4.94, 7.69 Hz,
1H), 3.12 (4, J = 7.14 Hz, 2h), 1.31 (£, J = 7.14 Hz, 3H).

3. Preparation of 2-{[2-{2,5-Difluorophenyl)-1H-imidazol-1-
yllmethyl)}-1l-ethyl-1h-imidazo{4, 5-blpyridine
2-Amino-3-ethylaminopyridine (60 mg, 0.43 mmol) and methyl 1-
carboxymethyl-2- (2, 5-difluorophenyl) -imidazole (193 mg, 0.76
mmol) were used according to Example 1 Method B to prepare 2-{{2-
(2, 5-Difluorophenyl)-1H~imidazol-1-yl]methyl}-i-ethyl-1H-
imidazo([4, 5-blpyridine, which 1s converted to the hydrochloride

salt in ethyl acetate. m.p. 214-216 °C. LCMS MH' 322.2, MH-
320.3.

Example 19
Synthesis of 2-({2~(3-Fluorophenyl)-lH-imidazol-l-vlimethyl}-1-

ethyl-3H-imidazo[4,5-¢c ridine

F
1. Preparation of 3-Chloro-4-nitropyridine N-oxide

Aquecus hydrogen peroxide (30 mL of 30%) is added dropwise to an
ice cold mixture of 3-chloropyridine (6.0 g, 53 mmol) in acetic
anhydride (30 mL). The mixture is allowed to atir at ambient
temperature for 24 h, water is then added and the mixture
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concentrated. The residue is taken up in concentrated sulfuric
acid (10 mL) and fuming sulfuzic acid (5 mL), and then cooled to
0°C. Concentrated nitric acid (24 mL) is added slowly, and the
ice bath removed. The reaction is then heated at reflux for 2 h,
cooled, and poured into ice water. Ammonium bicarbonate is added
carefully until pH B8 is achieved, the solution 1s then extracted
with dichloromethane. The organic layer is washed with water,
dried (NaSO;), and concentrated to give 2.93 g of 3-Chloro-4-
nitropyridine N-oxide as a yellow solid. 'H NMR (CDCla}: 8.47
(d, J = 4 Hz, H), 8.35 (dd, T = 5, 12 Hz, 1H), 7.73 (ddd, J = 4,
9, 12 Hz, 1H).

2. Preparation of 3-Ethylamino-4-nitro-3-pyridine N-~oxide

To an ice cold solution of 3-chloro-4-nitropyridine N-oxide (2.93
g, 16.8 mmol) in ethanol (30 mL) ethylamine (25 mL of 2M in THF)
is added. The mixture is allowed to stir overnight at ambient
tenperature, then concentrated in wvacuo to afford crude 3-
Ethylamino-4-nitro~3-pyridine N-oxide as a yellow oil. 'H NMR
{CDC1ly): 8.01 (d, J = 7 Hz, H), 7.91 (s, 1H), 7.45 (d, J = 7 Hz,
1K), 3.31 (g, J = 7 Hz, 2H}, 1.40 (t, J =7 Hz, 3H).

3. Preparation of 3-Ethylamino-4-aminopyridine

Crude 3-ethylamino-4-nitro-3-pyridine N-~oxide and 10% palladium
on carbon (1 g) in methanol (30 mL) are placed in a Parr
apparatus under hydrogen (60 psi) for 2 days. Additional 10%
palladium on carbon (880 mg) 1s added and returned under hydrogen
(60 psi) for 2 days. The mixture was filtered through Celite,
concentrated, and the product triturated with hexane-ether to
afford 1.3 g of 3-Ethylamino-4-aminopyridine. !H NMR (d6-DMSO):
7.63 {(d, J = 6 Hz, 1lH), 7.47 (s, 1H), 6.57 (d, J = 6 Hz, 1lH),
3,05 {g, J =7 Hz, 2H), 1.21 (t, J = 7 Hz, 3H).

4, Preparation of 2-{[2~-(3-Fluorophenyl)-1H-imidazol-1-
yllmethyl}-l-ethyl-3H-imidazo[4,5-clpyridine
3-Ethylamino~4-aminopyridine (548 mg, 3.99 mmol) and methyl 1-
carboxymethyl-2-(3-fluorophenyl)-imidazole (467 mg, 1.99 mmol)
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were used according to Example 1 Method B to prepare 2-{[2-(3-
Fluorophenyl)-1H-imidazol-1-yllmethyl}-l-ethyl-3H~imidazo[4, 5~
clpyridine (193 mg). 'H NMR (CDCla): 1.08(t, J = 7 Hz, 3H),
3.89(q, J = 7 Hz, 2H), 5.52(s, 2H), 7.04(s, 1H), 7.16~7.20(m,
2H), 7.37-7.50(nn, 3H), 7.68(d, J = 6 Hz, 1lH), 8.47{(d, J = 6 Hz,
1H), B8.78(s, 1lH).

Expmple 20
The following compounds are prepared essentially according to
the procedures described in Examples 1-19:

{a) 2-{[2-(2,5-Difluorophenyl)-1H~-imidazol-1-yl]methyl}-1-
propyl-iH-benzimidazole. 7.78 (m, 1H), 7.38 (m, 1H), 7.17-7.31
(m, 6H), 7.03 (d, 1H), 5.36 (s, 2H), 3.73 (t, 2H,), 1.44 (m, 2H),
0.76 (t, 3H).

(b) 2-{[2-{2-Fluorophenyl)-1H-imidazol-l-yl]methyl}-1-propyl-1k-
benzimidazole. 7.78 {m, 1H), 7.66 (m, 1lH), 7.51 (m, 1H), 7.23-
7.37 (m, 5H), 7.17 (4, 1H), 7.03 (d, 1H), 5.35 (s, 2H), 3.68 (t,
2H,), 1.40 (m, 2KH), 0.72 (t, 3H).

(e} 2-{[2-(3-Trifluoromethylphenyl)-1H-imidazol-1l-yl)methyl}-1-
propyl-iH-benzimidazole. !3 NMR (CDCly): 7.61-8.00 (m, 5H),

7.08-7.31 (m, 5H), 5.47 (s, 2H), 3.69 (t, 2H), 1.43 (m, 2H), 0.73
{t, 3H).

(d) 2-{{2-({3-Chlorophenryl)-1H-imidazol-l-ylimethyl}-l1-propyl-1H=
benzimidazole. 1 NMR (CDCls): 7.79 {m, 1lH)}, 7.69 (m, 1H),
7.44-7.58 (m, 3H), 7.27-7.30 (m, 3H), 7.14 (d, 1H), 7.07 (4, 1H),
5.49 (s, 2H), 3.69 (t, 2H), 1.42 (m, 2H), 0.75 (t, 3H).

(e} 2-{[2-(3-Chloro—-4-fluorophenyl)-1H-imidazol-l1-yllmethyl}-1-
propyl-lH-benzimidazole. !H NMR (CDCly): 7.76-7.81 (m, 2H),
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7.56 (m, 1E), 7.25~7.32 (m, 4H), 7.14 (d, 1H), 7.05 (d,1H), 5.46
(s, 2H), 3.74 (t, 2RH,), 1.47 (m, 2H), 0.78 (t, 3H).

(f) 2-{[2-(3-Fluorophenyl)-1H-imidazol-l-yl]methyl}-l-propyl-1H-
benzimidazole. 'H NMR (CDCly): 7.80 (m, 1¥), 7.41-7.53 (m, 3H),
7.29-7.31 (m, 3R), 7.14-7.22 (m, 2H), 7.06 (d, 1H), 5.51 (s, 2H),
3.69 {t, 2H,), 1.43 (m, 2H), 0.74 {t, 3H).

g} 2-{{2-(4-Fluorophenyl)-1H-imidazol-l-yl]lmethyl}-l1-propyl~lH-
benzimidazole. H NMR (CDCls): 1.80 (m, 1H), 7.65-7.69 (m, 2H),
7.18-7.32 {(m, 5H), 7.13 (d, 1H)}, 7.04 (d, 1H), 5.47 (s, 2H), 3.68
(t, 2E,), 1.42 (m, 2H), 0.74 (t, 3H).

(h) 2-(4-Methyl-2-phenyl-imidazol-l-ylmethyl)-1-propyl-1H—
benzoimidazole. *H NMR (CDCls): 7.80 (m, 1H), 7.25-7.67 (m, BH),
6.74 (q, 1H), 5.43 (s, 2H), 3.62 (t, 2H), 2.20 (d, 3H), 1.38 (m,
2H,), 0.65 (t, 3H).

{1) 2-{[2-(2,5-Difluorophenyl)-1H-imidazol-1l-yl]lmethyl}-1-
propyl-3H-imidazo(4,5-blpyridine. !H NMR (CDCl;): B.40 (dd,
1H), #B8.05 (dd, 1H), 7.38 (m, 1lH), 7.17-7.28 {(m, 4H), 7.08 (d,
1H), 5.39 (s, 2H), 3.89 (t, 2H), 1.50 (m, 2H), 0.79 (t, 3H).

(i) 2-{[2-(3-Trifluoromethylphenyl)-1H-imidazol-1-yl]methyl}-1-
propyl-3H-imidazo[4, 5~b]pyridine. H NMR (CDCl;): B8.40 (dd,
1H), 7.60-8.07 (m, S5H), 7.21-7.26 {(m, 2H), 7.11 (d, 1RH), 5.49 (s,
2E), 3.B9 (t, 2H), 1.51 {m, 2H)}, 0.76 (t, 3H).

(k) 2~{[2-(3-Chlorophenyl)-l1H-imidazol~l-yl)methyl}-1-propyl-3H-
imidazo{4,5-blpyridina. H NMR (CDCl3): B.40 (dd, 1H), 8.06
{(dd, 1H), 7.68 {(m, 1H), 7.43-7.56 {(m, 3H), 7.26 (m, 1H), 7.18 (d,
1H), 7.09 (d, 1B), 5.50 (s, 2H), 3.89 (t, 2H), 1.52 (m, 2H), 0.79
(t, 3H).
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(1) 2-{[2=(3-Fluorophenyl)-1H-imidazol-l-yl]methyl}-l-propyl-3H-
imidazo(4,5-blpyridine. *H NMR (CDCl3): 8.40 (dd, 1H), 8.06
(dd, 1H), 7.39-7.50 (m, 3E), 7.15-7.29 (m, 3H), 7.08 (d, 1lH),
5.52 (s, 2H), 3.88 (t, 2H,), 1.51 (m, 2H), Q.77 (t, 3H).

{m) 2-{ {(2-Phenyl-4-methyl-1H-imidazol-1l-yl)methyl]-1-propyl-3H-
imidazo[4,5-blpyridine. “H NMR (CDCl;): B.39 (dd, 1H), 8.06 (dd,
18), 7.63-7.65 (m, 2H), 7.45-7.55 (m, 3d), 7.26 {m, 1H), 6.77 {(q,
1H), 5.46 (s, 2H), 3.82 (t, 2H), 2.23 (d, 3H), 1.46 (m, 2H), 0.73
{t, 3H).

(n) 2-{{2-(2,5-Difluorophenyl)-1H-imidazol-l-yl]lmethyl}-1-
methyl-3H-imidazo[4,5-blpyridine. !H NMR (CDCl;): 8.40 (dd,
14), 8.03 (dd, 1H), 7.36 (m, 1H), 7.15-7.27 (m, 4H), 7.03 (d,
1H), 5.41 (s, 2H), 3.51 (s, 3H).

(o) 2-{[2~{3-Fluorophenyl)-l1H-imidazol-l-yl}methyl}-1-methyl-3H-
imidazo{4,5-b]pyridine. H NMR (CDCl;): 9.40 (dd, 1H), 8.05
{dd, 1H), 7.40-7.51 (m, 3H), 7.13-7.29 (m, 3H}, 7.02 (d, 1R),
5.53 (s, 2H), 3.51 (s, 3H).

(p) 2-{{2-(2,5-Difluorophenyl)-l1H-imidazol~l-yl}methyl}-1-

. isobutyl-38-imidazo[4,5-blpyridine. !H NMR (CDCla): 8.38 (dd,

1K), 8.04 (ad, 1H), 7.38 (m, 1H), 7.16-7.2T7 (m, 4H), 7.09 ({4,
1H), 5.38 (s, 2H), 3.73 (d, 2H), 1.98 (m, 1H), 0.72 (d, 6H).

(q) 2-{[2-(3-Trifluoromethylpheényl)-1H-imidazol-1-yl]jmethyl}-1-
isobutyl-3H-imidazo[4,5-blpyridine. H NMR (CDCly): 8.39 {(dd,
1H), 7.60-8.07 {(m, S5H), 7.21-7.26 (m, 2H), 7.12 (d, 1H), 5.49 (s,
28, 3.71 {d, 2H), 1.98 {(m, 1H), 0,6% (4, 6H).
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{r) 2-{(2-(3-Trifluoromethylphenyl)-1R-imidazol-l~yl]jmethyl}-1-
ethyl-3H-imidazo{4,5-b]pyridine. 'H NMR (CDCl;): 8.40 (dd, 1H),
7.60-8.06 (m 5H), 7.21-7.28 (m, 2H)}, 7.09 (d, 1H), 5.49 (s, 2H),
4.01 (q, 2H), 1.09 (t, 3H).

(s) 2-{[2-(3-Chlorophenyl)-iH-imidazol-l-yl]methyl}-l-ethyl-3H-

imidazo{4,5-blpyridine. H NMR (CDCl,}: 8.40 (dd, 1H), 8.06
{dd, 1H), 7.67 (m, 1H), 7.43-7.57 (m, 3H), 7.26 (m, 1lH), 7.19 (d,
iH), 7.08 (d, 1H), 5.51 {a, 2H), 4.00 (g, 2H), 1.09 (t, 3H).

{t) 2-{{2-{3-Fluorophenyl}-4-methyl-l1H-imidazol-1l-yl]lmethyl}-1i-
ethyl-3H-imidazo[4, 5-b]pyridina. 1H NMR (CDCly): B8.39 {dd, 1H),
8.06 {dd, 1K), 7.38-7.50 {(m, 3H), 7.12-7.29 {m, 2H), 6.77 (g,
1H), 5.46 (s, 2H), 3.98 (q, 2H), 2.22 (d, 3H), 1.08 (t, 3H).

(ﬁ) 2-{ [2-(3-Trifluoromethylphenyl)-1H-imidazol-1-yl)}methyl}-1-

cyclopropylmethyl-3F-imidazo[4, 5-blpyridine. IH NMR {CDCly):
8.39 (dd, 1H), 7.60-8.03 {m, 5H), 7.21-7.26 (m, 2H), 7.11 (d,
1H), 5.51 (s, 2H), 3.84 (d, 2H), 0.70 (m, 1H), O.44 (m, 2R), 0.24
(m, 2H).

(v) 1-Cyclopropylmethyl-2~{ [2-(2,5-difluorophenyl)-imidazol-
1~ylimethyl}-3H-imidazo[4,5-b]pyridine. 'H NMR (CDCly): 8.37
(dd, 1H), B.04 (dd, 1H), 7.38 (m, 1H), 7.09-7.28 (m, 4H), 7.09
(d, 1H), 5.42 (s, 2H), 3.83 (d, 2H), 0.68 (m, 1H), 0.38-0.43 (m,
2H), 0.24-0.29 (m, 2H).

(w) 1-Cyclopropylmethyl-2-[2-{2,5-difluorophenyl) -4-methyl-
imidazol-1-yllmethyl}-1H-imidazo[4,5-blpyridine. 'E NMR (CDClj):
8.38 (dd, 1H), 6.04 (dd, 1H), 7.40 (m, 1H), 7.15-7.27 (m, 3H),
6.79 (d, 1H), 5.35 (s, 2H), 3.82 (4, 2H), 2.22 4, 3H), 0.75 (m,
1H), 0.39-0.44 (m, 2H), 0.23-0.28 (m, 2H).
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(x) 2-{[2=(3-Chlorophenyl}~1H-imidazol~1l-yl]methyl)-1-
cyclopropylmethyl~3H-imidazo[4,5-b)pyridine. 14 NMR (CDCly):
8.39 (dd, 1H), 8.06 (dd, 1H), 7.68 (m, 1H), 7.40-7.68 {m, 3H),
7.27 (m, 1H), 7.18 (d, 1H), 7.10 (d, 1H), 5.53 (s, 2H), 3.83 (d,
2H), 0.73 (m, 1H), 0.40-0.46 {(m, 2H), 0.24-0.28 {m, 2K).

{y) 2-{[2-({2,5-Di1fluorcphenyl) -4-methyl-1H~imidazol-1-
vllmethyl}-1-(2,2,2~trifluoroethyl)-3H~imidazo[4, 5-b]lpyridine.
LCMS MH* 394.2.

{z) 2-{[2-(3-Trifluoromethylphenyl)-4-methyl-1H-imidazol-1-
yllmethyl}-1~(2,2,2-trifluorcethyl)~3H-imidazo[4, 5-b]pyridine.

14 NMR (CDC1l3): B8.44 (dd, 1H), 8.07 (dd, 1H), 7.54-7.89 (m, 4H),
7.24-7.34 (m, 2H), 7.12 (d, 1H), 5.51 (s, 2H), 4.51 (q, 2H).

(aa) 2-{[{2-(3-Chlorophenyl)-4-methyl-1K-imidazol-1-yl]methyl}-
1-(2,2,2-triflucroethyl) -3H-imidazo(4,5-blpyridine. LCMS M
392.2.

(bb) 2-{ [2-(3-Fluorophenyl} -4-methyllH-imidazol-1-yl]lmethyl}-
1-(2,2,2-trifluorcethyl)-3H-imidazo(4,5-b)pyridine. LCMS Myt
376.2.

(cc) 2-{[2-{(3-Trifluoromethylphenyl)-l1H-imidazol-l~yl]methyl}-
1-propyl-6-chloro-3f-imidazo{4,5-b]pyridine, IH NMR (CDCly):
7.60-7.97 (m, 5H), 7.22-7.27 (m, 2H), 7.09 (4, 1H), 5.45 (a, 2H),
3.85 (t, 2H), 1.51 (m, 2H), 0,76 {(t, 3H). '

{dd} 2-{{2-{2,5-Difluorcphenyl)-lHi-imidazol-1-yljmethyl}-1-
cyclopropylmethyl-5-chloro-1H-benzimidazole. H NMR (CDClj):
7.68 (d, 1H), 7.38 {m, 1H), 7.32 {(d, 1H), 7.19-7.28 {(m, 4H), 7.04
(d, 1H), 5.36 (d, 2H), 3.62 (d, 2H), 0.65 (m, 1H), 0.46-0.51 (m,
21}, 0.07-0.11 (m, 2H).
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(ee) 2-{[2-(3-Trifluoromethylphenyl)-1H~imidazol~l-yllmethyl)}-
l-cyclopropylrnethyl-5=chloro-iH-benzimidazole. H NMR (CDClj):
7.60-7.96 (m, 5H), 7.05-7.31 (m, 4H), 5.45 (s, 2H), 3.58 (d, 2H),
0.65 (m, 1H), 0.47 (m, 2H), 0.05 {(m, 2H).

(££) 2-{ [2- (3-Chlorophenyl) ~1H-imidazol-1-y1]methyl}-1~-
cyclopropylmethyl-5-chloro-1H-benzimidazole. IH NMR (CDCl,):
7.67-7.71 (m, 2H), 7.42-7.56 (m, 3R), 7.24-7.33 (m, 2H), 7.15 (d,
1H), 7.06 (d, 1H), 5.47 (s, 2H), 3.58 (d, 2H), 0.69 {m, 1H),
0.47-0.53 (m, 2H), 0.03-0.09 (m, 2H).

{gg) 2-{[2-{2,5-Difluorophenyl)-iH-imidazo}l~-1-yl]methyl}-1-~
propyl-5-chloro-1H-benzimidazole. R NMR (CDCls): 7.67 (d, 1H),
7.37 (m, 1H), 7.17-7.29 (m, S5H), 7.02 (d, 1H), 5.34 (a, 2H), 3.69
(t, 2H), 1.43 (m, 2H)}, 0.77 (t, 3H).

(hh) 2-{[2-{2-Fluorophenyl) -1H-imidazol~-l-yl]lmethyl}-1l-propyl-
S-chloro-1H-benzimidazole. -H NMR (CDCly): 7.62-7.6€9 (m, 2H),
7.51 (m, 1H), 7.22-7.34 (m, 4H), 7.18 (d, 1K), 7.02 (d, 1H), 5.34
(s, 2H), 3.64 (t, 2H,), 1.40 (m, 2H), 0.73 (t, 3H).

(ii) 2-{(2-(3-Chloro-4-fluorophenyl)-1H-imidazol-1-yljmethyl}-
1-propyl-6~chloro~-1H-benzimidazole. !H NMR (CDCls): 7.75 (dd,
1H), 7.69 (dd, 1H), 7.55 {(m, 1H}, 7.24-7.30 (m, 3H), 7.15 |(d,
1H), 7.03 (d, 1H), 5.43 (s, 2H,), 3.71 (t, 2H), 1.47 (m, 2H),
0.79 (&, 38).

(33) 2-{[2-{3-Fluorophenyl)-4~chloro-1B~imidazol-1l~yl]methyl}~
1-propyl-6-chloro-1H-benzimidazole. 'H NMR (CDCl,): 7.70 (d,
iH), 7.37-7.50 (m, 3H), 7.17-7.32 (m, 3H), 6.96 {8, 1H), 5.43 (s,
2R), 3.70 (t, 2H), 1.49 {m, 2H), 0.77 (t, 3H).
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(kk) 2-{[2-{3-Fluorophenyl)-1H-imidazol-1-yl]methyl}-1-pxopyl-
6-chloro-1H-benzimidazole. 'H NMR (CDClj;): 7.69 (d, 1H), 7.38-
7.52 (m, 3H), 7.15-7.29 (m, 4H), 7.04 {(d, 1H), 5.48 (s, 2H), 3.65
(t, 2H), 1.42 (m, 2H), 0.75 (t, 3H).

{11) 2-{[2-(4-Fluorophenyl)-1H-imidazol-1-ylimethyl}-l-propyl-
6-chloro-1H-benzimidazole. H NMR (CDCls): 7.62-7.70 (m, 3H),
7-13-7-28 (m' SH), 7-02 (d’ IH}' 3- 64 (tg ZH), 1-41 (m, ZH)' 0-75
{t, 3H).

() 2-[{2-Phenyl-4-methyl-1li-imnidazol-1-yl)methyl]-1-propyl-
6-chloro-1H-benzimidazole. !H NMR (CDCl;): 7.62-7.71 (m, 3H),
7.45-~7.53 (m, 3H), 7.23-7.27 (m, 2H), 6.74 (q, 1K), 5.42 (=3, 2H),
3.59 (t, 2H), 2.21 (4, 3H,), 1.37 (m, 2H), 0.70 (t, 3H).

{nn) 2=-{ (2= (3~Fluorophenyl)-~1lH-imidazol-1~yl]methyl}-l-ethyl-
6-chloro-1iH-benzimidazole. 'H NMR (CDCls): 7.69 (d, 1H), 7.39-
7.51 (m, 3B), 7.16-7.30 {(m, 4H), 7.03 (d, 1H), 5.49 (s, 2H), 3.75
{q, 2H), 0.98 (t, 3H).

{00} 2-{[2~({2,5-Difluorophenyl)-l1H-imidazol-l-yllmethyl}-1-
ethyl-6-chlozo-1H-benzimidazole. 'H NMR (CDCly): 7.67 (d, 1H),
7.37 (m, 14), 7.17-7.30 (m, S5H), 7.01 (d, 1H), S5.35 (s, 2H), 3.79
{gq, 2H), 0.99 (t, 3H).

(pp) 2-{[2-(3-Chlorophenyl)-1H-imidazol-1~yl]methyl}-l1-ethyl-
6-chloro-1H-benzimidazole. 'H NMR (CDCly): 7.67-7.71 (m, 2H),
7.45-7.56 (m, 3H), 7.24-7.30 (m, 2H), 7.16 (d, 2H), 7.04 (d, 1BH),
5.47 (s, 2H), 3.76 (g, 2K}, 0.99 (t, 3H).

{gq) 2-{{2-({3~-Fluorophenyl) -1li-imidazol-1~-yl]lmethyl}-l-ethyl-
6-cyano-lH-benzimidazole. LCMS MH' 346.2, MH™ 344.3.
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(rx) 2~{[2-(3-Cyanophenyl)-1H-imidazol-1-yl]methyl}-1l-ethyl-5-
methylsulfonyl-lH-benzimidazole. LCNS 406.3 (MH'), 404.3 (MH").

{as) 2-{ [2-{3-Fluorophenyl)-1H-imidazol-1~yl]methyl}-1-ethyl-
S5-trifluoromethylsul fonyl-1H-benzimidazole. ;cus: MH* 453.89,
MH™ 451.2.

{tt) 2-{[2-(2,5-Difluorophenyl)-1H-imidazol-1-yl]methyl}-1-
ethyl-5-trifluoramethoxy-1H-benzimidazole. 'H NMR (CDCly): 7.65
(s, 1H), 7.18-7.41 (m, 6H), 7.06 (s, 1H), 5.35 (s, 2H), 3.82 (q,
2H), 1.0 {t, 3H).

{uu) 2-{ [2-(3-Cyanophenyl)-1h-imidazol-1-yl]methyl}-1-ethyl-5-
trifluoromethoxy-1H-benzimidazole LCMS: MH' 412.2, MH™ 410.2.

(vw) 2-{[2-{2,5-Diflucrophenyl)-1R-imidazol-1-yl}methyl}-1-
ethyl-5-nitro-1H~benzimidazole. Hydrochloride !H NMR (d6 DMSO):
8.42(IH, d), 8.17(1H, dd), 8.00(1H, s), 7.90(1H, s), 7.85(1H, d),
7.70(1H, m), 7.56-7.51(2H, m), 5.90 (2H, ),  4.31(2H, q),
1.24(3H, <), LCMS MH+ 384.1.

{ww) 2-{[2-(3-Chlorophenyl)-1H~-imidazol-1-ylImethyl}-l-ethyl-
5-nitro-l1H-benzimidazole. LCMS MH* 381,95.

(xx) 2-{{2-(3-Fluorophenyl)-1H-imidazol-1-yl]lmethyl}-l-ethyl-
S-nitro-1lH-benzimidazole. Hydrochloride 11 NMR (d6 DMSO):
8.47(1H, d), 8.19(1H, dd)}, 8.00(1H, m), 7.96(1H, m), 7.8B(1H, d),
7.71-7.50(4H, m), 5.98(2H, s), 4.35(2H, q), 1.30(3H, t), LCMS MH*
366.2.

(yy) 2-[(2-Pyrid-2-yl-1H-imidazol-1-yl)methyl]-1~ethyl-5-
nitro-lH-benzimidazole. LCMS: MH' 345.1.
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(zz) 2-{[2-(2,5-Difluorophenyl}-~1H~imidazol-1-yllmethyl}-1-
ethyl—s-(l,2,4-tria:ol-4-§l]-1H—benzimidazole. Hydrochloride !H
NMR (d6é DMSO): 9.57(2H, s8), 8.11(1H, m), B.01-7.99(1H, m),
7.86(1H, d), 7.78-7.74(1H, m), 7.66-7.52(3H, m), 5.95(2H, ),
4.31(2H, q), 1.26(3K, t), LCMS MH" 406.5.

(aaa) 2-{[2-({3-Fluorophenyl)-lH-imidazol-l-yl]methyl}-l-ethyl~
5-(1,2,4-trlazol-4-yl)-1H-benzimidazole. LCMS 388.2 (MH').

(bbb} 2-{[2-(2-Fluorophenyl)-1H-imidazol-l-yl)methyl}-l1-ethyl-
5-fluoro-l1H-benzimidazole. (L)-Tartrate salt H NMR (CDyOD):
7.07-7.58 (m, 9H), 5.53 (s, 2H), 4.51 (s, 2H), 4.03 (g, 2H), 1.07
{t, 3H).

(cce) 2-{[2-(3-Pyrid-2-ylphenyl)-l1H-imidazol-1-yl]lmethyl)}-1-
ethyl-5-fluoro-l1H-benzimidazole. LCMS MH+ 398.18.

(dad) 2-{{2-(3-Bromophenyl)-l1H-imidazol-1-yl]metnyl}-l-ethyl-5-
fluoro-1H-benzimidazole. Hydrochloride 'H NMR (d6-DMSO): 7.41~
8.00 (m, 8H), 7.18 (m, 1lH), 5.92 (s, 2H), 4.28 (g, 2H), 1.27 (t,
3H).

(eee}) 2-{[2-(3-Chlorophenyl)-1H-imidazol-l-yl]lmethyl}-l-ethyl~
5-fluoro-1H-benzimidazole. (L) -Tartrate salt 'H NMR (CDyOD):

7.08-7.60 (m, 9H), 5.66 (s, 2H), 4.51 (s, 2H), 4.12 (s, 2ZH), 1.18
(t, 3H).

(£££) 2-{[2—(3—Cyanopheny1)—1H-£midazol-1-y1]methyl}-1-athy1-5-
fluoro-1H-benzimidazole. LCMS MH+ 346.11.

(ggg) 2-{[2-(2,5-Difluorophenyl)-l1H~imidazol~1l-yllmethyl}-1-
propyl-5-fluoro-1H-benzimidazole. 'H NMR (CDCl;}: 7.43 (m, 1H),
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7.37 (m, 1H), 7.19-7.25 (m, 4H), 7.03-7.10 (m, 2H), 5.35 (s, 2H),
3.82 (q, 2H), 1.00 (t, 3H).

(hhh) 2-{[2-({3-Carboxyphenyl)-1H-imidazol-1-yl]methyl}-1-ethyl-
5~fluoro-lH-benzimidazolae. LCMS MH+ 364.10.

{iii) 2~{[2-(3-Methylphenyl)-lH-imidazol-l1-yl]methyl}-1-ethyl-
5-fluoro-1H-benzimidazole.

(333) 2-{[2-(3-Methoxyphenyl)-1H~imidazol-l-yl]lmethyl}-l-ethyl-
5~fluoro-lH-benzimidazole. LCMS MH+ 351.15.

{kkk} 2-{[2=-{3~-Fluoro-4-hydroxyphenyl) -1H-imidazol-1-
ylimethyl}-l-ethyl-5-fluoro-1H-benzimidazole. LCMS MH+ 355.12.

{11ll) 2-{[(2-(3-Fluorophenyl) -lH-imidazol-1l-yllmethyl}-l-ethyl-
5-cyano-6-chloro-1H-benzimidazcle. LCMS MH' 380.4, MH™ 378.2.

{mmm) 2-{[2-(3-Fluorophenyl)-lH-imidazol-l-yljmethyl}-l-ethyl-
5, 6-dicyano-1H-benzimidazole. LCMS MH' 371.0.

(nnn) 2-{[2-{2,5-Difluorophenyl)~-1H-imidazol-1-yl]methyl}~-1-
propyl-5-cyano-1H-benzimidazole. LCMS 378.2 (MH%).

{ooo) 2<{[2-(3-Chlorophenyl)-lH-imidazol-l-yl]methyl}-l=-propyl-
S5-cyanc-1H-benzimidazole. LCMS 376.2 (MH'), 374.2 (MK).

(pPP) 2-{(2-(3-Chloro-4-fluorophenyl}-1H-imidazol-1-yl]lmethyl}-
l-propyl-5-cyanc-1H-benzimidazole. LCMS 3%94.4 (MH"), 392.1
(MH™) .

(agg) 2-{[2-(3-Fluorophenyl)-lH-imidazol-l1l-yl}methyl)-l-propyl-
5-cyano-1H-benzimidazole. LCMS 360.2 (MI'), 358.2 (MH").
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(rzr) 2-{[2-(2,5~Difluorophenyl)-1K-imidazol-l-yl]lmethyl}-1-
ethyl-5-cyano-1H-benzimidazole. 'H NMR (CDCl;): 8.09 (d, 1H),
7.56 (m, 1H), 7.33-7.40 (m, 2H), 7.16-7.24 (m, 3H), 7.04 (d, 1R),
5.41 (s, 2H), 3.89 (q, 2H), 1.03 (t, 3H). '

(sss) 2-{[2-(2-Fluoro-5-bromophenyl)-1H-imidazol-l-yllmethyl}-
l-ethyl-5~cyano-1H-benzimidazole. LCMS MH+ 425.98.

(ttt) 2-{[2-(3,4-Difluorophenyl)-1H-imidazol=-1l-yl]methyl}-1-
ethyl-5-cyano-1H-benzimidazole. LCMS MH+ 378.11.

{(uuu) . 2-{{2-(3-Chlorophenyl)-l1H-imidazol-1l-yl]lmethyl}-1-ethyl-
5-cyano-l1H-benzimidazoles. 8.00 (s, 1H), 7.38-7.72 (m, 7H), 7.24
(s, 1H), 5.71 (s, 2H), 4.50 (s, 2H), 4.20 (q, 2H), 1.22 (t, 3H).
{vvvw) 2—{[2—(3—Cyanophenyl}-1H—1midazol-1—yl]meghyl}-l-ethyl-s-
cyano-l1H-benzimidazole. LCMS MH+353.15.

(www) 2-{[2-(3=-Fluorophenyl)-1H-imidazol-1l-yl]}methyl}-l-ethyl-
S-cyano-1H-benzimidazole. LCMS 346.3 (MH'), 344.2 (MH").

(xxx) 2-[(2-Pyrid-3-yl-lH-imidazol-l-yl)methyl]-l-ethyl-5-
cyano-1H-benzimidazole. Dihydrochloride 14 NMR (d6 DMSO):
8.96(1H, s), 8.82 (1H, d), 8.24(1H, d), B.14(1H, s), 8.05(1H, d),
7.88(1H, d), 7.85(1H, d), 7.69-7.65(2H, m), 6.01(2H, s), 4.33(2H,
q), 1.29(3H, t).

{yyy) 2-[({2-Pyzid-2-yl-1H~imidazol-1l-yl)methyl]-l-ethyl-5-
cyano-1H-benzimidazole. Dihydrochloride !H NMR (d6 BMSO):
8.55(1H, d), 8.41 (1, d), 8.10-7.986{4H, m), 7.85(1H, d).
7.64(1H, d), 7.54-7.51(1H, m), 6.39 (2H, a8), 4.45(2H, q),
1.42(3H, t), LCMS MH' 325.4,
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(zzz) 2-([2-(3-Nitrophenyl)-1H-imidazol-1l-yl]methyl}-l-ethyl-5~-
cyano-lH-benzimidazole. LCMS MH' 373.15.

{aaaa) 2-{[2~-(2,5-Difluorcphenyl)-l1H-imidazol-l-yl]methyl}-1-
ethyl-5-chloro-1H-benzimidazole. *H NMR (CDCl3): 7.75 (d, 1H),
7.37 (m, 1H), 7.20-7.27 (m, 54), 7.02 (d, 1H), 5.36 (s, 2H),
[0.99 T, 3H), 3.82 (q, 2H).

(bbbb) 2-{(2=-{3-Bromophenyl)-1H-imidazol-l-yl]methyl}~l-ethyl-5-
chloro-1H-benzimidazole. Hydrochloride H MMR (d6-DMSO): 7.32-
8.00 (m, SH), 5.95 (s, 2H), 4.29 (q, 2H), 1.27 (t, 3H).

{(ccec) 2-{[2-(3-Chlorophenyl)-1H~imidazol-l-yllmethyl}-1-ethyl-
S-chloro-lH-benzimidazole. (L)-Tartrate salt !5 NMR (CDyOD):
7.24-7.59 (m, S9H), 5.66 (s, 2H), 4.51 (s, 2H), 4.12 (g, 2H), 1.28
(t' 3H)-

(dddd) 2-{(2-(3-Flucrophenyl)-lH-imidazol-l1-yllmethyl}-l-ethyl-
5-chloro-lH-benzimidazole. 'H NMR (CDCls): 7.22-7.60 (m, 9H),
5.67 (8, 2H), 4.49 (s, 2H), 4.11 (g, 2H), 1.16 (t, 3H).

(eeee) 2-{[2-(2,5-Difluorophenyl)-1H~imidazol-1-yllmethyl}-1-
ethyl-5-trifluoromethyl-1H-benzimidazole. LCMS 407.3 (MH').

(££££) 2-{{2-(3-Trifluorcmethylphenyl]-1H-imidazol-1-yllmethyl}-
l1-ethyl-5~trifluoromethyl-1H-benzimidazole. 'H NMR {CDCly):
B.09 (d, 1H), 7.37-7.95 (m, 6H), 7.19 (d, 1H), 7.05 {(d, 1H), 5.49
(s, 2H), 3.85 (g, 2H), 1.02 (t, 3H).

(gggg) 2-{[2-(3~Fluorophenyl)-1H-imidazol-1l-yl]methyl}-l-ethyl-
5~trifluoromethyl-1lH-benzimidazole. LCMS MH' 389.2.
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(hhhh) 2-{[2-(3-Fluorophenyl)-lH-imidazol-1-yllmethyl)-l-ethyl-
5-(1,2,3,4-tetrazol-5-yl)~1H-benzimidazole. LCMS MH' 389.2.

(1iii) 2-{[2-(3-Chlorophenyl)-l1H-imidazol-1-yl]methyl}~l-ethyl-
S-bromo-1H-benzimidazole. *H NMR (CDCl;): 7.93 (d, 1H), 7.68
{m, 1H), 7.40-7.57 (m, 2H), 7.15-7.19 {m, 2H), 7.03 (d, 1H), 5.48
{s, 2H), 3.77 (g, 28), 0.98 (t, 3H).

{3333) 2-i[2-{3-Cyanophenyl)-1H-imidazol-1-yl]methyl}-l-ethyl-5-
bromo-1H-benzimidazole. Hydrochloride !H NMR (CDsOD): 7.71-8.25
{m, 9H), 6.18 (s, 2H), 4.50 (br s, 2H), 1.50 (br s, 3H).

{kkkk) 2-{[2-{3-Fluorophenyl)-lR-imidazol-l-yl]methyl}-l-ethyl-
S-bromo-1H-benzimidazole. !H NMR (CDCli): 7.93 (d, 1H), 7.39-
7.52 (m, 48), 7.15-7.22 (m, 3H), 7.025 (d, 1H), 5.49 (s, 2H),
3.76 (q, 2H), 0.97 (t, 3H).

(1111) 2-{[2~-{(3-Fluorophenyl)-1H-imidazol-1-yl]methyl}-1l-ethyl-
5-{thien-3-yl)-1H-benzimidazole. *H NMR (CDCli): 8.0 (m, 1H),
7.16-7.59 (m, 10H), 7.07 (d, 1H), 5.52 {s, 2H), 3.81 {(q 2H), 1.01
(t, 3H).

{(mmmm) 2-{[2-(3-Fluorophenyl)-1H-imidazol-1l-yl)methyl}-l-ethyl-
5-(3-fluorophenyl)-l1H-benzimidazole. *H NMR (CDCl3): 7.98 {m,
1H), 7.27-7.54 (m, BH), 7.16-7.22 (m, .2H), 7.01-7.07 (m, 2H),
5.53 (s, 2H), 3.82 (q, 2H), 1.02 (t, 3H).

(nnnn) 2-{[2-(3-Fluorophenyl)-1R-imidazol-l1-yl]methyl}-l-ethyl-
5-(3,5~difluorophenyl)-1H-benzimidazole. H NMR (CDCly): 7.96
(d, 1H), 7.35-7.70 (m, 6H), 7.06=7.23 (m, 4H), 6.78 (m, 1H), 5.52
(s, 2H), 3.81 (g, 2H), 1.00 (t, 3H).
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(ooo0) 2-{[2-({3-Cyanophenyl)-1H~inidazol-1-yl]methyl}-l-ethyl-
5-(3,5-difluorophenyl) -1H-benzimidazole. 'H NMR (CDCls): 7.93-
8.02 (m, 2H), 7.37-7.77 {m, 6H), 7.08-7.19 (m, 3H), 6.77 (m, 1H},
5.49 (s, 2H), 3.89 (q, 2H), 1.10 (t, 3H).

{pPPP) 2-{[2-(3-Fluorophenyl)-1H-imidazol-l~yl]methyl}-1-
ethyl-5-(2, 5-dimethylisoxazol-4-yl) ~1H-benzimidazole. 'H NMR
{CDCla) : 7.66 {d, 1H), 7.34-7.54 (m, 4H), 7.15-7.22 (m, 3H),
7.06 {d, 1H), 5.52 (s, 2H), 3.83 (q, 2H), 2.41 (s, 3H), 2.28 (s,
3H), 1.02 (s, 3H).

(qaaq) 2-{[2~(3-Cyanophenyl)=-1H-imidazol-1-yl]lmethyl}-1-ethyl-
5-(2,5-dimethylisoxazol-4-yl)~1H-benzimidazole. H NMR (CDClj):
7.94-8.01 {m, 2H), 7.75 (m, 1H), 7.61-7.66 (m, 2H), 7.38 (dd,1H),
7.18-7.22 {m, 2H), 7.10 (d, 1H), 5.49 (s, 2H), 3.90 (q, 2H),2.42
(s, 3H), 2.29 (s, 3H), 1l.12 ({t, 3H).

{rrrr) 2-{[2-(2,5-Difluorophenyl)-1H-imidazol-1-yl]methyl}-1-
ethyl-5-(S-trifluoromethyl-1,2,3,4{-tetrazol~-1-yl)-1R~
benzimidazole. LCMS MH' 475.1.

(ssss) 2-{[2-(3-Fluorophenyl)-1H-imidazol-1l-yl]methyl}-1-
ethyl-5-acetyl~lii-benzimidazole. !H NMR (CDCl3): 8.40 (s, 1H),
8.00 (dd, 1E), 7.33-7.53 {m, 4H), 7.17-7.22 {m, 2H), 7.05 {d,
iH), 5.53 (s, 2H), 3.82 (g, 2H), 2.67 (s, 3H), 1.01 (t, 3RH).

(ttet) 2-{[2-(3-Cyanophenyl)-1H-imidazol-1-yl]lmethyl }~1-ethyl-
S5-acetyl-1H-benzimidazole, ‘H NMR (CDCly): 8.40 (d,1H), 7.93-
8.05 (m, 3H), 7.76 (m, 1K), 7.63 (m, 1H), 7.37 (dd, 1H), 7.21 (d,
1H), 7.09 (d, 1H), 5.50 (s, 2H), 3.91 (q, 2H), 2.68 (s, 3H), 1.11
(t, 3H).
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(uuuu) 2-{{2-(3-Chlorophenyl)-1H-imidazol-l-yl]methyl}-1-
ethyl-5-acetyl-1lH-benzimidazole. 'H NMR (CDCls): (B.40 (d, 1H},
8.01 (dd, 1H), 7.68 (m, 1H), 7.55 (m, 1H), 7.45-7.52 (m, 2H),
7.35 (d, 1H), 7.17 (d, 1H), 7.06 {(d,1H), 5.52 (s, 2H), 3.85 (q,
2H), 2.68 (s, 3H), 1.03 (t, 3H).

(vvvv) 2-{[2-(3-Fluorophenyl)-1H-imidazol-1-yl]methyl}~1-
ethyl-5-[1- (methoxyimino)ethyl-1H-benzimidazole. Syn and anti !H
NMR (CDCls): 7.98 (d, 1H), 7.94 (d, 1H'), 7.75 (dd, 1H+H'), 7.14-
7.22 (m, 2H+RY), 7.32-7.52 (m, 4H+H'), [7.03 (d, 1H), 7.01 (d,
1H')]1, 5.49 (s, 2H+H), [4.00 (s, 2H), 3.86 (s, 2HY)], 3.79 (q,
2H+H'), [2.30 (s, 3H), 2.26 (s, 3H)]1, 0.98 (t, 3H+HY).

{wwww) N-Methyl,N-methoxy 2-{[2-(3-fluorophenyl)-1H-imidazol-
i-yllmethyl)-l-ethyl-1H-benzimidazole-5-carboxanide. Iy NMR
(CDCly): B.19 (d, 1iH), 7.71 (dd, 1H), 7.40-7.55 (m, 3H), 7.32
(dd, 1H), 7.16-7.23 (m, 2H), 7.05 (d, 1H)}, 5.53 (s, 2H), 3.80 (q,
2H), 3.59 (s, 3H), 3.41 (s, 3H), 1.00 (t, 3H).

(xxxx) 2-{[2-(3-Fluorcphenyl)-1H-imidazol-1l-yl]methyl}-1-
ethyl-5-(5-methyl-1, 3, 4-oxadiazol-3-yl) -l1H-benzimidazole. LCMS
403.8 (MHY), 401.4 (MH).

(yyyy) 2-{{2-(2,5~-Difluorcphenyl)-1H-imidazol-1-yl]methyl}-1-

ethyl-5-imidazol-2-yl -1H-benzimidazole. Dihydrochloride 'H NMR
(d6 DMSO): 8.43(1H, s), 8.13-8.11(2H, m), 7.99(1H, d), 7.89(1H,
d), 7.79-7.75(3H, m}, 7.60-7.51(3H, m), 5.95(2H, s), 4.31(2H, q),
1.26 {3H, t). LCMS MH* 405.3.

(zzzZ) 2-{[2-(2,5-Difluorophenyl)-1H~imidazol-1-yl]mechyl}-1-
ethyl-5-(l-methyl-imidazol-2-yl) -1H-benzimidazole. MH" 433.2.
(aaaaa) 2-{[2-(3-Fluorophenyl)-1H-imidazol-1l-yllmethyl}-1-
ethyl-5—-(5-methyl-1, 3, 4~oxadiazol-2-yl) -1H-benzimidazole.
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Hydrochloride !H NMR (dé DMSO}: 8.11 (1H, s), B.00(1H, d),
7.95(1H, d), 7.90-7.82(2H, m), 7.74-7.72(1H,m), 7.64-7.58(2H, m),
7.53-7.49(1H, m), ©&5,96{(2H, s), 4.329(2H, q), 2,56(3H, =),
1.30(3H, t). LCMS MH' 403.3.

{bbbbb) 2-{[2—(3—Fluorophenyl)-1H—imidazol-1-y1]mathfl}—1-
ethyl-5-(5-methyl-oxazol-2~yl} -lH-benzimidazcie. Hydrochloride
4 NMR (d6 DMSO): 8.05(1H, s), 7.99(1H, d), 7.97(1H, s), 7.88-
7.86{1H, m), 7.76-7.72{2H, m), 7.65-7.59{24, m), 7.54-7.51(1H,
m), 6.99(IH, sa), 5.9392H, s), 4.31(2H, q)}), 2.36(3H, s), 1.29(3H,
t). LCMS MH' 402.5. '

{cceec) 2-{[2-{3-Fluorophenyl)-1H-imidazol~-l-yl)methyl}-1-
ethyl-5-(5-pyrid-3-yl-1, 3, 4-oxadiazol-2-yl) -1lH-benzimidazole.
Hydrochloride !H NMR {d6 DMSO):  9.36(1H, d), 8.84(1H, dd);
8.57(1H, m), B8.44(1H, s), 8.10(IH, dd), 8.03(14, d), 7.98(1H, d),
7.90(18H, 4}, 7.75-7.51(5H, m), 5.99(2H, s), 4.35(28, g), 1.33(34H,
t). LCMS MH' 466.5.

{(ddddd) 2-{ [2-(3~-Chlorophenyl)-1H~imidazol-1l~yl]methyl)-1~
ethyl-5-ethoxycarbonyl-lh-benzimidazole.

(eeeean) 2-{[2-{3-Chlorophenyl)-1H-imidazol-l-yl)methyl}-i-
ethyl-5-hydroxymethyl-1H-benzimidazole.

(E£fL£f) 2-{ [2-(3-Chlorophenyl)-1H-imidazol-l-yl]lmethyl}-1i~
ethyl-5~[ (4-methylpiperazin-l-yl)methyl]-1H-benzimidazole.

(ggggqg) 2-{[2-(3-Chlorophenyl)-1H-imidazol-1-yl)methyl}-1-
ethyl-5- (morpholin-4-yl)methyl-1H-benzimidazole.

{hhhhh) 2-{[2-(3-Chlorcphenyl)-1H-imidazol-1-yl]methyl}-1-
ethyl-1H-benzimidazol-5-carboxylate.
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(L1iii) 2-{ [2-(3-Chlorophenyl)~1R-imidazol-l1-yl]lmethyl}~-1-
ethyl-1H~benzimidazol-5-carboxamide.

(3333 N-Methyl 2~-{[2-(3-chlorophenyl)-1E~imidazol-1-
yllmethyl)-l-ethyl-lH-benzimidazol-5-carboxamide.

{kkkkk) 2-{[2~{3-Fluorophenyl)-1H-imidazol-1~yl]methyl}-1-
ethyl-5- (morpholin-4-yl)methyl-1H-benzimidazole. LCMS MH* 420.4,
MH™ 418.2.

(11111) 2-{[2-(3-Fluorophenyl)}-~1H-imidazol-1-yl)methyl}-1~-
ethyl-1H-benzimidazol-5-carboxylate. LCMS MH' 365.1.

( rofvormmen ) 2-{{2=-(3-Fluorophenyl)-l1H-imidazol-1-yllmethyl}-1-
ethyl-1H-benzimidazol-5-carboxamide.

(nnnnn) 2-{[2-(2,5-Difluorophenyl)-1H-imidazol-1-yl]methyl}-1-
ethyl-1H-benzimidazol-5-carboxylate. LCMS MH' 383.2.

(o0000) 2-{[2-{3-Fluorophenyl)-1H-imidazol-1-yl]lmethyl}-1-
ethyl-5- (morpholin-4-yl)methyl-1H-benzimidazole. LCMS MH* 432.4.

(pPPPP) N-[ (N, N-Di-n-propylamino)ethyl] 2-{[2-({2,5-
difluorophenyl)~-iH-imidazol-l-yl]methyl}-l-ethyl-1H-benzimidazecl-
5-carboxamide. LCMS MH' 509.5.

{qqqqq) 2-{[2-(4-Fluorophenyl)-1H-imidazol~1l-yl]methyl}=-1-
ethyl-5-fluoro-1K-benzimidazole. 'H NMR(CDClz): 7.65-7.71 (m,
2H), 7.47 (d, 1H), 7.03-7.23 (m, 6H). 5.47 (s, 2H), 3.65 (t, 2H),
1.41 (h, 2H), 0.71 (t, 3H).

(xrrrr)  2-{[2-(3-Chlorophenyl)~1H-imidazol-1-yl]}methyl}~1-
ethyl-5-fluoro-1H-benzimidazole. !H NMR(CDCls): 7.65 (s, 1H),



NOTAAT " S2HhL5200

7.41-7.53 {m, 3H), 7.06-7.24 (m, SH), 5.47 (s, 2H), 3.65 (t, 2H)},
1.47 (h, 2H), 0.71 (t, 3H).

(sssss) 2-{[2-{3-Fluorophenyl)-1H~-imidazol-1-yl]methyl}-1-
ethyl-5-fluoro-1H-benzimidazole. *H NMR{CDCl,): 7.35-7.47 {m,
4H), 7.0-7.1 (m, S5H), 5.47 (s, 2H), 3.65 (t, 2H), 1.35 (h, 2H),
0.71 (t, 3H).

(ttttt) 2-{[2-(2,5-Difluorxophenyl)-l1H-imidazol-1-yllmethyl}-1-
ethyl-5-amino-1H-benzimidazole. LCMS MH" 354.4.

(uuuuu) 2-{[2-(3-Fluorophenyl)-1H-imidazol-1-yl]methyl}-1-
ethyl-5-amino~l1H-benzimidazole. H NMR({CDClj): 7.38-7.5 (m,
4h), 7.15 (t, 3H), 7.1 (s, 1H), 7.05 (t, 2H), 6.7 (d, 1H), 5.4
(s, 2H#), 3.70 (q, 2H), 0.9 (t, 3H).

(vvvvy) 2-{[2-{3~Bromophenyl)-1H-imidazol-1l-yl]methyl}~-l-ethyl-
5-cyano-1H-benzimidazole. -H NMR (CDCl3): 8.11 (d, 1H), 7.81 (s,
14), 7.55-7.67 (m, 3H), 7.35 =-7.41 (m, 2H), 7.19 (m, 1H), 7.04
(d, 1H), 5.51 (s, 2H), 3.84 (g, 2H), 1.04 (t, 3H).

(wwwww) 2-{{2-{3~Hydroxyphenyl)-1H-imidazol-1-yllmethyl}-1-
ethyl-5-fluoro-iH-benzimidazole. ICMS MH+ 337.01.

(xxxxX) 2={[2-(3-Trifluoromethoxyphenyl)-1H-1imidazol-1-
yllmethyl}=-l-ethyl-5-cyano-1H-benzimidazole. LCMS MH+ 411.96.
(Yyyyy) 2-{[2-(3-Nitrophenyl)-1H-imidazol-1-yllmethyl}-l-ethyl-
5~-fluoro-lH-benzimidazole. LCMS MH" 365.95.

(zzzzz) 2~{[2- (3-Methylphenyl)-1H-imidazol-1-yl]methyl}-1-
ethyl-5-cyano-lH-benzinidazole. LCMS MH' 343.06.

{aaaaaa) 2-{[2-(3-Acetylphenyl)-1H-imidazol-1-yl]methyl}-1-
ethyl-5-fluorc-1H-benzimidazole. LCMS MH* 363.05.
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{bbbbbb) 2-([2-(3-Trifluoromethylphenyl)-1H-imidazol-1-
ylimethyl}-l-ethyl-5-cyano-1H-benzimidazole. LCMS MH* 396.06.

{(ccccee) 2-[(2-Thienyl-lH-imidazol-l-yl)methyl]-l-ethyl-5-cyano-
l1H-benzimidazole. LCM: WMH' 334.04.

(dddddd) 2-{[2-(3-Formylphenyl)-lH-imidazol-~l-yl]methyl}-1-
ethyl-5-fluoro~1H-benzimidazole. LCMS MH* 349.17.

{eceece) Methyl 2-{{2-(phenyl-3-carboxylate)-1H-imidazol-]l-
yllmethyl}-1-~ethyl-5-cyano-1H~-benzimidazole. LCMS ME' 386.17.

(EE££££f£f) 2-([2-(3-Fluorophenyl)-1H-imidazol—-1l-yl]methyl}-1-
ethyl-1H-imidazo[4,5-clpyridine. H NMR (CDCla): 9.10 (s, 1H),
8.44 (d, 1H), 7.38-7.52 (m, 3H), 7.18~7.20 (m, 2H), 7.16 (s, 1
H), 7.04 {d, 1H), 5.53 (s, 2H), 3.79 (g, 2H}), 1.00 (£, 3H).

{(gggggg) 2-|[2-({2-Nitrothien-4-yl)-1H-imidazol-l-yllmethyl}-1-
ethyl-5-cyano-l1H-benzimidazole. LCMS MH  379.05.

{hhhhhh) 2~{[2-(2-Aminothien-4-yl)-1H-imidazol-1-yllmethyl)}-1-
ethyl-5-cyano-1H-benzimidazole. LCM: MH' 397.12.

(1iiiii) 2~-{[2-(3-Aminophenyl)-~-l1lH-imldazol-1l-yl]methyl}-l-ethyl-
5-cyano-1H-benzimidazole. LCMS MH® 391.17.

(553393) 2-{(2-(3-Chlorophenyl)~1H-imidazol-1~yl]jmethyl}-1-
ethyl-5-[1-(hydroxyimino)ethyl -1H-benzimidazole. 'H NMR
(CDC1;) : 11.03 (s, 1H), 7.81 (s, 1H), 7.52-7.67 {(m, 4H), 7.40-
7.45 (m, 2H), 7.31 (s, 1K), 7.07 (s, 1H), 5.67 (8, 2H,), 4.17 (g,
2H), 2.18 (s, 3H), 1.16 (t, 3H).
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(kkkkkk) 2-{[2-({3-Chlorophenyl)-1H-imidazol-1-yl]jmethyl}~-1-
ethyl-5-[1- (methoxyimino)ethyl -lH~benzimidazole. Syn and anti
4y NMR (CDCls): 7.99 (dd,1H), 7,95 (dd, 1H'), 7.76 (dd, 1H+H'),
7.65 (m, 1H+H'), 7.44-7.57 (m, 3H+HY), 7.27 (d, 1H+H'), 7.15 (d,
1H+H!}, 7.04 (d, 1H+H'), 5.49 (s, 2H+R'), 4.01 (s, 3H), 3.87 (s,
3y'), 3.80 (g, 2H+HY), [2.30 (s, 3H), 2.27 (s, 3BL], 1.00 (¢,
3H+HY) .

(111111) 2-{[2-(3-Chlorophenyl)-1H~imidazol-1l-ylimethyl}-1-
athyl=-5=-[1~- (ethoxyimino)ethyl -lH-benzimidazole. Syn and anti 'H
NMR (CDCla}: 8.00 (dd, 1H+H!), 7.76 (dd, 1H+H'), 7.69 (m, 1H+H),
7.44-7.57 (m, 3H+H}), 7.27 (dd, 1H+HY), 7.15 (d, 1H+HY), 7.04 (d,
18), 7.03 (d, 1H'), 5.49 (s, 2H+H'), 4.26 (g, 2H), 4.13 (g, 24lY,
3.80 (q, 2H+H'), 2.27 (s, 3HY), 1.34 (t, 3H), 1.25 (t, 3H), 1.00
{t, 3H+uY).

{(mporvmmm)  2-( [2- (3~-Fluorophenyl)-1H-imidazol-l-yl]lmethyl}-1-
propyl-liH-imidazo[4,5-b]pyridine. LCMS MH' 336.2, MH™ 334.2.

{(nnnnnn} 2-{([2-(3-Fluorophenyl)-lH-imidazol-l-yl]methyl}-1-

ethyl-1H-imidazo[4,5-b)pyridine. LCMS ME' 322.2, MH~ 320.3.

{ocoooo) 2-{[2-{3-Fluorophenyl)-lH-imidazol-1l-yllmethyl}-1-
propyl-1H-imidazo[4, 5-c]pyridine. 14 NMR (CDCl3): 9.11 (s, 1H),
8.45 {d, 14), 7.38-7.52 (m, 3H), 7.16-7.26 (m, 3H) 7.06 (8, 1H},
5.53 (s, 2H), 3.71 (t, 2H), 1.43 (q 2H), 0.75 (t, 3H).

(pprEPP) 2-{[2-(2-Fluoropyrid-6-yl)-lH-imldazol~1l-yllmethyl}-1-
ethyl-5-cyano-1H-benzimidazole. LCMS WMH* 347.07.

(gyqaaqg) 2-{{2-(3-Methoxypyrid-2~yl)-1H-imidazol-l-yl]jmethyl}-1-
ethyl-H-benzimidazole. LCMS MH* 359.08.
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(rrrrrr) 2-{[2-{3-Fluorophenyl)-l1H-imidazol-l-yl]methyl}-1-
ethyl-5-[1-(hydroxyimino)ethyl -lH-benzimidazole. Hydrochloride
'H NMR (d6-DMSO): 11.10 s, 1R), 7.52-7.99 {(m, 9H+H'), 5.923 (s,
2H+HY) : 4.30 (g, 2K+H!), 2.18 (s, 3H), 2.14 (s, 3HY), 1.29 [(t,
3H+R') .

{sassss) 2-1[2-(3-E1uorophenyl)—1H—imidazol-1-yl]methyl}-l-
ethyl-5-[1-(ethoxyimino)ethyl-1H-benzimidazole. Hydrochloride i
NMR (d6-DMSO): 7.52~7.99 (m, 9H), 5.93 (s, 2H), 4.28 (g, 2H),
4.14 (q, 2H), 2.20 (s, 3H), 1.23-1.29 (m, 6H).

(ttetett) 2-{[2-(3-Fluorophenyl)-lH-imidazol-l-yl]methyl}-1-
ethyl-5- (1-oxopropyl) -1H-benzimidazole. H NMR (CDCly): 8.42
{d, 1H), 8.02 (dd, 1H), 7.32-7.54 (m, 4H), 7.17-7.24 (m, 2H),
7.06 {d, 1#), 5.53 (s, 2H), 3.83 (g, 2H), 3.09 (q, 2H), 1.27 {(t,
31), 1.02 ({t, 3d). )

{wvauuuu) 2-{[2-({2-Fluoropyrid-6-yl)-1H-imidazol-l-yl]methyl)}-1-
ethyl-5-acyl-1H-benzimidazole. LCMS MH" 364.2, MH™ 362.6.

{(vvevvvv) 2-{[2-(2-Fluoropyrid~6-yl)-1H-imidazol-1~-yllmethyl}-1-
ethyl-5-trifluorcmethyl-1H-benzimidazole. LCMS MH* 1390.2, MH-
388.2.

{wwwwww) 2-{[2-{2-Fluoropyrid-6-yl)-lH-imidazol~1-yl)lmethyl}-1-
propyl-5-cyano-lH-benzimidazole. LCMS M4* 361.2, MH™ 359.2.

{xxxxxx) 2-{[2-(3-Chlorophenyl)-1H-imidazol-l-yl]lmethyl}-1-
ethyl-5-(isoxazol-5-yl}) -lH-benzimidazole. 'H NMR (CDCl;): 8.30
(d, 1H), 8.21 (dd, 1B), 7.78 (dd, 1H), 7.69 (m, 1H), 7.56 (m,
1B), 7.4577.49 (m, 2H), 7.39 (dd, 1H), 7.17 (d, 1R), 7.07 (d,
i1H), 6.53 (d, 1HP, 5.52 (s, 2H), 3.83 ( q, 2H), 1.03 (t, 3H).
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(yyyyyy) 2-{{2-{3-Fluorophenyl)-1H-imidazol-1-yl]methyl}-1-(2-
fluoroethyl)-5-[1-(hydroxyimino)ethy-l1H~-benzimidazole. LCMS Mi"
339.2.

(zzzzzz) 2-{[2-(3-Fluorophenyl)-pyrazol-3-yllmethyl}-l-ethyl-5-

[(4—methylpiperazin-l-yl)methyl]-1K-benzimidazole. x NMR
(CDCly): 7.65 (d, 1H), 7.61 (d, 1H}, 7.45 (m, 1H), 7.22~7.31 (m,
4H), 7.11 (m, 1H), 6.16 (d, 1H), 4.31 (s, 2H), 3.96 (q, 2H), 3.62
(s, 2H), 2.40-2.60 (m, 8H), 2.25 (s, 3H), 1.22 (t, 3H).

(aaaaaaa) 2-{[2-(3~Fluorcphenyl)-pyrazol-3-yl]methyl}-l-ethyl-5-

[ (4-ethylpiperazin-1l-yl)methyl]-1H-benzimidazole. n NMR
(CDCly): 7.65 (d, 1H), 7.62 (d, 1H), 7.45 {(m, 1H), 7.23-7.30 (m,
4H), 7.13 (m, 1H), 6.16 (d, 1K), 4.31 (s, 2B), 3.96 {(q, 2H), 3.62
(s, 2E), 2.40-2,60 (m, 10E), 1.21 (t, 3H), 1.078 (t, 3H}.

(bbbbbbb) 2-{[2-(3-Flucrophenyl)-pyrazol-3-yllmethyl}-1l-ethyl-5-

[ (4-cyclopentylpiperazin-l-ylimethyl]-1H-benzimidazole. 1y NMR
(CDC1l3): 7.65 (d, 1H), 7.61 (d, 1H), 7.45 {m, 1H), 7.22-7.31 (m,
4H), 7.13 (m, 1H), 6.15 (d, 1H), 4.31 (s, 2H), 3.96 (g, 2H), 3.63
(s, 2H), 2.40-2.60 (m, SH), 1.31-1.90 (m, 8H), 1.21 (t, 3H.)

(cccceee) 2-{[2-(3-Fluorophenyl)-pyrazol-3-yl]lmethyl)}-1-ethyl-5-
{ (4-cycloheptylpiperazin-1-yl)methyl]-1H-benzimidazole. LCMS MH'
515.5.

(ddddddd) 2-{[2~(3-Fluorophenyl)-pyrazol~3~yl]methyl}-1l-athyl-5-

({ (4-cyclopentylpiperidin-1-yl)methyl]~1H-benzimidazole. H NMR
(CDCl3): 7.62 (m, 2H), 7.45 (m, 1H), 7.23-7.31 (m, 4B}, 7.13 (m,
1H), 6.16 (4, 1H), 4.31.(5, 2H), 3.96 (q, 2H), 3.61 (s, 2H), 2.90
(m, 2H), 2.60 (m, 4H), 1.55-2.25 (m, 11H), 1.22 (t, 3H).
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{eeeecee) 2-([2-(3-Flucrophenyl)-pyrazol-3-yllmethyl}-l-ethyl-5-

{[4- (piperidin-1~yl)piperidin~1-yl)methyl]~1H-benzimidazole. H
RMR (CDCls): 7.6€3 (d, 1H), 7.61 {d, 1H), 7.44 (m, 1H), 7.2307.31
(m, 4H), 7.13 (m, 1H), 6.16 (d, 1lH), 4.31 (s, 2H), 3.96 (g, 2H),
3.61 (s, 2H), 2.96 {m, 2H), 2.50 (m, 4H), 1.40-2.31 (m, 13H),
1.23 (t, 3H).

(EEEEEEEf) 2-{[2-(3-Fluorophenyl)-pyrazol-3-yllmethyl}-1l-ethyl-5-

| (4-phenylpiperazin-l-yl)methyl]~1l-benzimidazcle. ip NMR
(CDCl3): 7.69 (d, 1H), 7.62 (s, 1H}, 7.45 (m, 1lH), 7.21-7.33 (m,
64), 7.13 {m, 1lH), 6.82-6.94 (m, 3H), 6.16 (d, 1H), 4.33 (s, 2H),
3.97 (q, 2H), 3.69 (s, 2H), 3.15-3.23 (m, 4H), 2.59-2.67 (m, 4H),
1.21 (t, 3H).

{ggggggg) 2-{[2-(3-Fluorophenyl)-pyrazol-3-yllmethyl}-1-ethyl-5-
fluoro-1H-benzimidazole. (L)-Tartrate salt 'H NMR (CDyOD): 7.67
{s, 1H), 7.05-7.46 {m, 7H), 6.31 (s, 1H), 4.53 (s, 2K), 4.47 (s,
2H), 4.14 (q, 2H), 1.21 (t, 3H).

(hhhhhhh)} 2-{[2-({3-Fluorophenyl)-pyrazol-3-yl]methyl}-l-ethyl-5-
bromo-lE-benzimidazole. (L) -Tartrate salt *H NMR {d6-DMSO):
7.72 (d, 1H), 7.65 Sd, i1H), 7.21-7.53 {(m, 6H), 6.26 (s, 1H), 4.48
(s, 2H), 4.30 (s, 2H), 4.16 (g, 2H), 1.14 (t, 3H).

(1i1iiii) 2-{[2-(3-Chlorophenyl)-pyrazol-3-yl]lmethyl}-l-ethyl-5-
bromo-1H-benzimidazole. 2H NMR (CDCly): 7.87 (d, 1lH), 7.63 (d,
1H), 7.50 (m, 1H), 7.35-7.42 (m, 4R), 7.18 (d, 1H), 6.18 (d, 1lH),
4.31 (s, 2H), 3.96 (q, 2H), 1.21 (t, 3H).

(§iiildjij) 2-{[2-(3-Fluorophenyl)-pyrazol-3-yl]lmethyl}l-ethyl--5-
chloro-1H-benzimidazole. (L)~-Tartrate salt 'H NMR (d6-DMSO):
7.65 (8, 1H), 7.21-7.58 {m, 7H), 6.26 (s, 1H), 4.456 (s, 2H), 4.30
(s, 2H), 4.16 (q, 2H), 1.15 (t, 3H).
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(kkkkkkk) 2-{[2-(3-Fluorophenyl)-pyrazol-3-yllmethyl}-l-ethyl-5-

phenyl-1H-benzimidazole. H NMR (CDCly): 7.96 (d, 1H), 7.27-
1.66 (m, 11H), 7.14 (m, 1H), 6.21 (d, 1B), 4.38 (s, 2H), 4.01 {(q,
2H), 1.25 (t, 3H).

(111111l1) 2-{[2-(2,5-Difluorophenyl)-pyrazol-3-yllmethyl}-1-
ethyl-5-cyano-1H-benzimidazole. LCMS MH' 364.2.

(mrmmroem)  2-{ [2- (3-Chlorophenyl) ~pyrazol-3~yllmethyl}-1-athyl-5-
cyano-lH-benzimidazole. H NMR (CDCly): B8.05 {(d, 1H), 7.36-7.65
(m, 7H), 6.21 (d, 1H), 4.36 (s, 2H), 4.02 (g, 2H), 1.24 (t, 3H).
(nnnnnan) 2-{[2-(3-Fluorophenyl)-pyrazol-3-yl)methyl}~l-ethyl-5-
(thiazol-2-yl)-1#-benzimidazole. Hydrochloride IH NMR (CDyOD):
9.725 (s, 1H), 8.67 (s, 1lH), B8.13 (s, 1H), 8.01-8.08 (m, 2H),
7.79 (s, 1H), 7.21-7.57 (m, 4H), 6.5%9 (d, 1H), 4.97 (s, 2H), 4.50
(g, 2H), 1.39 (t, 3H).

(oococoo) N-Methoxy, N-methyl l-ethyl-2-{[2-(3-fluorophenyl) -
pyrazol-3-yllmethyl}-1H-benzimidazole-5-carboxamide. 1y NMR
(CDCl3) : 8.13 (d, 1H), 7.63-7.70 (m, 2H), 7.24-7.49 (m, 4H),
7.13 (m, 1H), 6.19 (d, 1H), 4.36 (s, 2H}, 4.00 (g, 2H), 3.60 (s,
3H), 3.40 (s, 3H), 1.23 (t, 3H).

(pepppPPP) N-Methoxy, N-methyl l-ethyl-2-{[2-(3-chlorophenyl)-
pyrazol-3-ylimethyl}-lH~benzimadazole-5-carboxamide. I NMR
(CDCl;): 8.13 ({d, 1H), 7.63-7.70 (m, 2B), 7.51 (m, 1H), 7.31-
7.41 (m, 4H), 6.20 (d, 1H), 4.35 (s, 2H), 4.00 (q, 2H), 3.60 (s,
3H), 3.40 (s, 3H), 1.23 (t, 3H).

(gaggqaqg) 2-{ {2~ (3-Fluorophenyl)-pyrazol-3-yl]lmethyl}-l-ethyl-5-
(3—cyanophenyl) -1H-benzimadazole. !H NMR (CDCls); 7.84~7.92 (m,

89



TAdAT" d6hisd

a0

3H), 7.40-7.64 (m. 6H), 7.26-7.33 (m, 2H), 7.14 (m, 1K), €6.21 (d,
1H), 4.37 (s, 2H), 4.03 (q, 2H), 1.26 (t, 3H).

(rrrrrrr) 2-{[2-(3—Fluorophenyi)-pyrazol-s-yl]mathyl}—l—ethyl-s-
(3-acetamidophenyl) -1H-benzimadazole. 'H NMR (CDCl3): 7.93 (d,
1H), 7.26-7.72 (m, 10OH), 7.14 (m, 1H), 6.20 (d, 1H), 4.36 (s,
2H), 4.01 (q, 2H), 2.21 (s, 3H), 1l.24 (t, 3H).

(sssssss) 2-{[2-{3-Fluorocphenyl)-pyrazol-3-yllmethyl}-l-ethyl-5-
(4-trifluoromethoxyphenyl)-1H-benzimadazole. 1H NMR (CDCla):
7.92 (d, 1H), 7.27-7.65 {(m, 10H), 7.14 (m, 1H), 6€.20 (d, 1H),
4.37 (s, 2H), 4.08 (q, 2H), 1.25 (t, 3H}.

(ttttttt) 2-{{2~(3-Fluorophenyl)-pyrazol-3-yl]lmethyl}-l-ethyl-5-
(3-chloro-4-fluorophenyl)-1E-benzimadazole. ‘H HNMR (CDCly):
7.897 (d, 1H), 7.63-7.66 (m, 2H), 7.11-7.50 (m, BH), 6.21 (d,
1H), 4.36 (s, 2H), 4.02 (g, 2H), 1.25 (t, 3H).

(uuuuunu) 2-~{{2-{3-Fluorophenyl)-pyrazol-3-yllmethyl}-l1-ethyl-5-
{3-fluorophenyl)-1H-benzimadazole. H NMR (CDCliy): 7.95 (d,
1H), 7.64 (d, 1H), 7.27-7.53 (m, B8H)/ 7.14 (m, 2H), 7.03 (m,
1H), 6.20 (d, 1H), 4.36 (s, 2K), 4.02 (q, 2H), 1.25 (t, 3H}.

{(vvvvvvy) 2-{[2-(3-Fluorophenyl)-pyrazol-3~-yllmethyl}-l-ethyl-5-
{3,5-difluorophenyl) -1H~benzimadazole. 'H NMR (CDCly}: 7.91 (d,
1H}, 7.64 (d, 1H), 7.27-7.50 (m, S5H), 7.10-7.18 (m, 3H), 6.77 (m,
1H), 6.20 (d, 1H), 4.36 (s, 2H), 4.02 (q, 24), 1.25 (t, 3H).

(wwwwwww) 2-{[2-({3-Fluorophenyl)-pyrazol-3~yl)methyl}-l-ethyl-5-
{pyrid-3-yl)-1H-benzimadazole. ‘H NMR (CDClj}: 8.90 (d, 1H),
B.59 (m, 1H), 7.90-7.%5 (m, 2H), 7.64 (d, 1H), 7.25-7.53 (m, BH),
7.4 (m, 1H), 6.21 (d 1H), 4.37 (s, 2H), 4.03 {g 2H), 1.26 (t,
3H).
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{xexxxxx) 2—{[2-(3-Fluorophenyl)-pyrazol-3-y1]meth&1}—1-ethy1-5-

(pyrid-4-yl) -1H-benzimadazole. !H NMR (CDCl3): B.67 (d, 1H),
8.65 (d, 1H), 8.03 (d, 1BH), 7.26-7.65 (m, 8H), 7.15 (m, 1lH)}, 6.21
{d, 1K), 4.37 (s, 2H), 4.03 (q, 2H), 1.26 (t, 3H).

{yyyyyyy) 2-{({2-({3-Fluorophenyl)-pyrazol-3-ylimethyl}-l-ethyl-5-
(5-methoxyphen-2-yl-2-carboxaldehyde)-1H-benzimadazole. 1 NMR
(CDC1y) : 9.86 (s, 1H), 8.03 (d, 1H), 7.26-7.78 (m, 7H), 6.94-
7.18 {m, 3H), 6.22 (dd, 1H), 4.38 (s, 2H), 4.04 (g, 2H), 3.91 (s,
38y, 1.27 {t, 3H).

(zzzzzzz) 2-{[2-({3-Fluorophenyl)-pyrazol-3-yl}methyl}-i-ethyl-5-
(3,5-dimethyliscxazol-4-yl)-1H-benzimidazole. lH NMR (CDCli):
7.62-7.64 (m, 2H), 7.25-7.50 (m, 4H), 7.11-7.18 (m, 2H}, 6.21 (d,
1H), 4.36 (s, 2H), 4.02 (g, 2H), 2.42 (s, 3H), 2.29 (s, 3H), 1.26
(t, 31).

{(aaaaaaaa) 2:{[2-(3-Chlorophenyl)-pyrazol-S-yl]methyl}-l-
ethyl-5-acetyl-1H-benzimidazole. H NMR (CDCly): 8.37 (d, 1H},
8.03 (dd, 1H), 7.65 (d, 1H), 7.38-7.50 (m, SH), 6.24 (d, 1H),
4.49 (s, 2H), 4.03 (g, 2H), 2.68 (s, 3H), 1.24 (t, 3H).

(bbbbbbbb) 2-{[2-(3-Chlorophenyl)-pyrazol-3-yllmethyl}-l-ethyl-5-
{1-hydroxyethyl)-1H-benzimidazole. !B NMR (CDCl3): 7.10-7.73 (m,
BH), 6.16 (d, 2H), 5.04 (g, 1H), 4.43 (s, 2HP, 3.97 (q, 3\24),
1.54 (d 3R), 1.20 (t, 3H).

{cceecceee) 2-{[2-{2,5-Difluorophenyl)-pyrazol-3-ylimethyl}-1-
ethyl-5-nitro-1H-benzimidazole. Mesylate 'H NMR (dé DMSO) 8.38
{1H, d), B.15-8.12(1H,m), 7.77(IH,d), 7.71{(1H,s), 7.51-7.34(3H,
m), 6.40(IH, s), 4.21 (2H, q), 2.32(3H, s), 1.11(3H, t). LCMS my*
384.2.
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{dddddddd) 2-{[2-(2,5-Difluorophenyl)-pyrazol-3-yl]methyl}1l-
ethyl-5-isocyano~1H-benzimidazole. ! H NMR (CDCl3): 7.70~
T.67{2H, m), 7.31-7.14(5H, m), 6.16(1H, s), 4.28(2H, ®), 4.02(2H,
g), 1.22(3H, t), LCMS MH* 64.1.

(eeeceese) 2-{[2~(2,5-Difluorophenyl)~pyrazol-3-ylimethyl}l-
ethyl--5-(1,2,4-triazol-4-yl}~-1H-benzimidazole. LCMS MH*
405. 95, '

(EEEEEELE) 2-{[2-{2,5-Difluorophenyl)-pyrazol-3-yl]lmethyl}l-

ethyl-5-{trifiuvoromethylacetamide)-1H-benzimidazole. LCMS MH*
445.96.

(g9g9399999) 2-{{2-(2,5~Difluorophenyl)~pyrazol-3-yllmethyl}-1-
ethyl-5-(1,2,3,4-tetrazol-1-yl)-1H-benzimidazole. 1H NMR ({DMSO) :
10.07 (s, 1HO, 8.07 (s, 1H), 7.86 (d, 1H), 7.79 (d, 1H), 7.71
(s, 1H), 7.36-7.57 (m, 3H), 6.4 (s, 2H), 4.46 (s, 2H), 4.21 (q,
2HO, 1.14 (t, 3H). '

(hhhhhhhh) 2-{[2-(2,5-Difluorophenyl)-pyrazol-3-yl]methyl}-1-
ethyl-5-[5-trifluoromethyl-(1,2,3,4-tetrazol-1-yl]) -1k~
benzimidazole. LCMS MH' 474.99.

(1iiidiiji) 2-{[2-(2,5-Diflucrophenyl)-pyrazol-3-yl]methyl}-1~
ethyl-5-(5-methyl-1, 3,4-oxadiazol-2-yl)-1H-benzimidazole. LCMS
MH' 437.02.

(334333311 2-{[2-(2,5-Diflvorophenyl)-pyrazol=-3-yllmethyl}-1-
ethyl-5-(1,3, 4-oxadiazol-2-yl)-1H-benzimidazole, LCMS MH*
425.10.
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{kkkkkkkk) 2-{ [2~(3-Chlorophenyl) -pyrazol-3-yl]methyl}-1-
ethyl=-5-[1- (methoxyimino) ethyl] -1H-benzimidazole. 4 NMR
(CDCls): 7.94 (d, 1B), 7.73 ( dd, 1H), 7.73 (dd, 1H), 7.63 (d,
1H), 7.52 {(m, 1H), 7.38-~7.40 (m, 3H), 7.27 (m ,1H), 6.19 {(d, 1H),
4.32 (s, 2H), 3.87-4.10 (m, SH), 2.30 (s, 3H), 1.22 {t, 3H.).

(11111111) 2~{[2-(3-Fluorophenyl)-pyrazol-3-yl]methyl}-1-
ethyl-5-[1- (ethoxyimino)ethyl]l-1K-benzimidazole. Syn and anti !H
NMR (CDCla): 7.95 (d, 1H+K!), 7.73 (dd, 1H+H'), 7.63 (d, 1H+HY),
7.44 (m, 1H+H'), 7.24-7.33 (m, 3#+H'), [6.18 (d, 1lH+HY), 7.13 (d,
1H+HY}], 4.33 (s, 2H), [4.26 (q, 2H), 4.13 (g, 2H!)], 3.98 (q,
2H+2H'), [2.31 (s, 3H), 2.27 (s, 3H')), [1.35 (t, 3H), 1.28 (t,
3841, 1.22 (t, 3H+HY)].

(remameTrmnm ) 2-{[2-(3~Chlorophenyl)-pyrazol-3-yl]lmethyl}-1-
ethyl-5-[1-(ethoxyimino)ethyl] -1H-benzimidazole. Syn and anti 'H
NMR (CDCla): 7.94 (d,1H), 7.95 (d, 1Y), 7.73 (dd, 1H+H'), 7.63
(d, 1H+HY}, 7.52 {(m, 1H+H'), 7.38-7.40 (m, 3H+K'), 7.29 (s,
1d+H'}, 6.19 (d, 1H), 6.18 (d, 1H'), 4.32 (s, 2H+HY), 4.26 (q,
2H), 4.13 (q, 2H'), 3.99 (q, 2H+HY), 2.31 (s, 3H), 2.27 (s, 34Y),
1.35 (t, 3H), 1.28 (t, 3HY), 1.22 (t, 3H+HY),

(nnnnnnnn) 2-{[2-{3-Fluorophenyl)}-pyrazol-3-yllmethyl}1l-
ethyl-5-[1~(hydroxyimino)ethyl]-1H-benzimidazole. 1y NMR
(CDyOD): 7,81 (d, 1H), 7.64-7.68 (m, 2H), 7.42-7.53 (m, 2H),
7.16-7.32 (m, 3H), 6.28 (d, 1lH), 4.44 (s, 2H), 4.12 (g, 2H), 2.30
(s, 3H), 1.23 (t, 3H).

(00000000) 2-{ (2~ (3-Chlorophenyl)-pyrazol-3-yllmethyl}-1-
ethyl-5-{1-(hydroxyimino)ethyl-l1H-benzimidazole. 1H NMR (CDCl):
10.92 {(br s, 1H), B8.58 (s, 1H), 7.52-7.64 (m, 3H), 7.29 (d, 1H),

6.20 (d, 1H), 4.36 (s, 2H), 3.97 (g, 2H), 2.38 (s, 3H), 1l.21 (t,
3H).
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(pPPPPPPD) 2-{ [2-(3-Chlorophenyl)-pyrazol-3-yllmethyl}-1-

ethyl-5-[1-({t-butoxyimino)ethyl-1H-benzimidazole. Syn and anti
4 NMR (CDCli): B.00 (d, 1H+H'), 7.75 (dd, 1H+H'), 7.63 (d,
1#+HY), 7.27 (d, 1H+HY), 7.38-7.40 (m, 3H+4'), 6.20 (d,
1H) (6.18(d, 1R')], 4.32 (s, 2R+H'), 3.99 (g, 2H+H'), 2.28 (s, 3H),
[2.27(s, 3KE'1), 1.37 (s, 9H), {1.32 (s, 9H']), 1.22 (t, 3H, t3H).

(qqqqaaqqq) 2-{[2-(3-Chlorophenyl)-pyrazol-3-yllmethyl}-1-
ethyl-5-[1-(tetrahydropyranyloxyimino)ethyllH-benzimidazole. ¥
NMR (CDCl3): 7.95 (d, 1H), 7.79 {(dd, 1H), 7.63 (d, 1iH), 7.52 (m,
14}, 7.37-7.40 (m, 3H), 7.26 (dd, 1H), 6.19 {(d, 1lH), 5.43 (m,
1H), 4.32 (s, 2H), 3.85-4.02 (m, 4H), 3.66 {(m, 2H), 1.62-1.92 (m,
4H), 1.22 (£, 3H).

(rrxrrrrr) N, N-Dimethyl 2-{ [2-(3-fluorophenyl)-pyrazol-3-
ylimethyl}-1H-benzimadol-l-ethyl-5-carboxamide. lH NMR (CDClj):
7.78 (s, 1H), 7.63 (s, 1H), 7.10-7.48 (m, 6H), 6.18 (s, 1H), 4.35
(s, 2H), 4.00 (g, 2H), 3.13 (s, 3H), 3.05 (s, 3H), 1.22 (t, 3H).

(sssssass) 2-{[2- (3-Fluorophenyl)-pyrazol-3-ylimethyl}-1-
ethyl-5-cyanomethyl-l1ti-benzimidazole. 7.66 (m, 1H), 7.63 ({4,
1H), 7.24-7.49 (m, 5H), 7.13 (m, 1H), 6.17 (d, 1H), 4.34 (s, 2H),
3.99 (q, 2H,), 3.87 (s, 2H), 1.22 (t, 3H).

(ttttreee) 2-{[2~{2,5-Difluorophenyl)-pyrazol-3-ylimethyl)}-1-
ethyl—5—[5-(pYrid-S-yl)-1,3,4-oxadiazol-2-y1]—1H—bénzimidazole.
Dihydrochloride 'H NMR (dé DMSO): 9.40(1H, s), 9.87(1H, s),
B.63(1H, d), 08.41(1H, s), 8.20(1H, d), 8.01(1H, d}, 7.76(2H, m),
7.59(1H, m), 7.48-7.41(2H, m), 6.50(1H, s), 4.61(2H, s), 4.31(24,
q), 1.19(3K, t), LCMS MH* 484.5.
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{uuuyuuuuu) 2-{[2-(2,5~-Difluorophenyl)-pyrazol-3~yl]lmethyl}-1-
ethyl-5-[5-{pyrid~4-y1)-1,3,4-oxadlazol-2-yl]- 1H-benzimidazole.
Dihydrochloride 'H NMR (d6 DMSO): 8.98(2H, m), B.43(1H, s),
8.35(2H, m), 8.19(1H, d), 7.99(1H, d), 7.75(1H, d), 7.59-7.5691H,
m), 7.50-7.41{2H, m), 6.49{(1H, s), 4.58(2H, s), 4.30(2H”, 4q),
1.19(3H, t), LCMS MH' 484.5.

{(vvvvvevy) 2-{ [2-(3-Fluorophenyl)-pyrazol-3~yl]lmethyl}-1-~
ethyl-5-(5-methyl-1, 3, 4-oxadiazol-2-yl)~-1H~-benzimidazole.
Hydrochloride *H NMR (d6é DMSO): 9.35(1H, s), B.22(1H, s), 8.04-
7.94(2R, m), 7.71(1H, d), 7.55-7.41(3H, m), 7.28-7.24(1H, m)},
6.38(1H, s), 4.71(2H, s), 4.33(2H, q)}, 1.23(3H, t), LCMS MH'
389.4.

{(Wwwwwwww) 2-{ [2-(3-Fluorophenyl)-pyrazol-3~yl)methyl}-1-
ethyl-5-(1, 3,4-oxadiazol-2-yl)-1H-benzimidazole. Hydrochloride
'H NMR (d6 DMSO): B8.17(1H, s), B.04-7.98(2H, m), 7.71(1H, d),
7.55-7.50(2H, m), 7.45-7.43(1H, m), 7.29-7.2491H, m), 6.40(1H,
d), 4.77(2H, s), 4.36(2H, q), 2.58(3H, s), 1.24(3H, t), LCMS MH'
403.6.

{XxXARXKKR) 2~{ (2~ (3~Fluorophenyl)-pyrazol-3-ylimethyl})-1-
ethyl-5-[morhpolin~4~y)methyl] -1H-benzimidazole. LCMS MH' 420.3.

(YYYYYYYY) 2-{[2~ (3-Fluorophenyl)-pyrazol-3~yl)methyl}-1-
ethyl-5-ethoxycarbonyllH-benzimadole. LCMS MH' 393.3.

(zzzz2222) 2~{ [2-(3-Fluorophenyl)-pyrazol-3-yllmethyl}-1-
ethyl-l1H-benzimadol-5-carboxylate. LCMS MH' 365.2.

(aaaaaaaaa) N- (N, N-Dipropylaminoethyl) 2-{[2-(3-fluorophenyl)-
pyrazol-3-yllmethyl}-l-ethyl-1E-benzimado-5-carboxamide. LCMS
MH* 491.4.
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{(bbbbbbbbb) N-Ethyl 2-{[2-(3-fluorophenyl) -pyrazol-3~
ylimethyl}-l-ethyl-1H-benzimadol-5-carboxamide. LCMS MH* 392,13,

{cceeeccec) N~-Phenyl 2-{{2-(3~-fluorcphenyl)-pyrazol-3-
yl)imethyl}-l-ethyl-1H-benzimadol-5~-carboxamide. LCMS ME* 440.3.

(ddddddddd) 2—{[2—(3-ChIorophenyl)-pyrazol-B-yl]methyl}-i-
ethyl-5-[morhpolin-4-y)methyl]-1H-benzimidazole. LCMS ME' 436.3,
MH™ 434.3.

(ececeeecae) N-{4-Cycloheptylpiperazin-1-yl) 2-{[2-(3~
fluorophenyl) ~pyrazol-3-ylimethyl}~-l-ethyl-l1H-benzimadel-5-
carboxamide. LCMS MH' 545.4, MH™ 543.4.

(CELLLLEEE) N-({N,N-Dipropylaminoethyl} 2-{[2-{3-chlorophenyl)-
pyrazol-3-yllmethyl}-l-ethyl-1H-benzimadol-5-carboxamide. LCMS
MH' 487.4.

{(gg99g99999) 2-{[2-(3-Chlorophenyl)-pyrazol-3-yl]lmethyl}-1-
ethyl-1K-benzimadol-5-carboxamide. LCMS MH' 364.6.

{(hhhhhbhhh) 2~{[2-{2,5-Difluorophenyl)-pyrazol-3~yl)methyl) -1~
ethyl-5-amino-l1H-benzimidazole. LCMS MH' 354.2

{1141ii1i4111) 2-{ [2-(3-Fluorophenyl)-pyrazol-3-yl]methyl}-1-~
ethyl-5~[(1,2,4-triazol-l-yl)methyl}~-1H~benzimidazole. LCMS MH*
402.4.

(33333333 2-{ (2~ {3-Fluorophenyl)-pyrazol-3-ylimethyl}-1-
ethyl-5-((1,2,3,4-tetrazol-1-yl}methyl]-1H-benzimidazole. LCMS
MH' 403.2, MH™ 401.4, '
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(kkkkkkkkk) 2={[2-(3~Fluorophenyl)-pyrazol-3-yl]lmethyl}-1-~
ethyl-5-[(1,2,3,4-tetrazol-2-yl)methyl]-1H-benzimidazole, LCMS
MH* 403.4, MH™ 401.4, )

(111111111) 2-{ [2- (3-Fluorophenyl)-pyrazol-3-yl]methyl}-1-
ethyl-5-methylthiomethyl-1H-benzimidazole. LCMS MH' 381.3, MH"
379.3.

{ o rammunTm ) 2-{[2-(3-Fluorophenyl)-pyrazol-3-yllmethyl}-1-
ethyl-1H-imidazo[4,5-¢c]lpyridine. 'H NMR (CD30D): 8.79 (s, 1H),
8.31 (d, 1H), 7.69 (s, 1H), 7.60 (d, H), 7.46 (dd, 1H), 7.30 (d,
2H), 7.16-7.20 (m, 1lH), 6.37 (s, 1H), 4.55 (s, 2H), 4.20 (g, 2H),
1.24 (t, 3H).

(nnnnnnnnn} 2-{ [2-(3-Fluorophenyl)~pyrazol-3-yllmethyl}-1-
ethyl-lE-imidazo{4,5-blpyridine. LCMS MH* 322.3, MH™ 320.3.

(000000000) 2-{ [2~(3~Fluorophenyl)~-pyrazol-3-yl]imethyl}-1-
ethyl-6-cyano-1H-benzimidazole. LCMS MH' 346.3, MH™ 344.3.

(PPPPPEPPPP) 2-{[2-(3~Fluorophenyl)-pyrazol-3-ylimethyl}-1~
ethyl-5-(l-oxopropyl) -1H-benzimidazole. Dihydrochloride 1H NMR
(deDMsO): 9.41(1H, s), 0.88{(1H, d), B.67(1H, d), B.46(1H, =),
8.25(1H, d), 8.10(1H, d), 7.81i-7.72{(2H, m), 7.55-7.46(3H, m),
7.30-7.26(1H, m), 6.43(1H, s}, 4.84(2H, s8), 4.40(2H, q), 1.27(3H,
t).

(qgaggqqqq) 1-(2-Methoxyethyl)-2-{ [2-(3-fluorophenyl)-pyrazol-
3-yllmethyl}-6-cyano-1lH-benzimidazole. ILcMS MH' 376.3, MH"
374.3.
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(rrrrrrrxr) 1~ (3~Methoxypropyl)-2-{{2-(3-fluorophenyl} -
pyrazol-3-yllmethyl}-6-cyano-1H-benzimidazole. LCMS MH* 390.1,
MH™ 388.3.

{sssss8ss8s) 1-(2-Cyanoethyl)-2-{ [2- (3-fluorophenyl)-pyrazol-3-
ylimethyl}-6-cyano-1H-benzimidazole. LCMS MH* 371.3.

(ttetrettkt) 2-~{ [2=(3=-Fluorcphenyl)-pyrazol-3~yllmethyl}-1-

ethyl-5- (5-ethyl-1, 3, 4~oxadiazol-2-yl) ~1H-benzimidazole. ! H NMR
(dépMSO):  B8.17(1H, s),. 8.01-7.94(2H, m), 7.71(1H, s), 7.53-
7.51(2H, m), 7.44-7.42(1H, m), 7.28-7.24(1H, =m), 6.39(1H, =),

4.73(2H, 8), 4.33(2H, q), 2.%4(2H, q), 1.32(3H, t), 1.23(3H, t),
LCMS MH' 417.5.

{uuuuuuuuu) 2-{[2-(3-Fluorophenyl)-pyrazol-3~yl]lmethyl}-1-
ethyl-5-(5-amino-1, 3, 4-oxadiazol-2-yl)-1H-benzimidazole. LCMS
MH' 404.13.

(vvvvvvvvy) 2-Hydroxy-2-{(2-(2, 5~difluorophenyl) -pyrazol-3-
¥l]lrmethyl}-l-ethyl-5-cyanco-lH-benzimidazole. JH NMR (CDCly):
7.93 (d, 1lH), 7.67 (d, 1H), 7.55 (dd, 1H), 7.40 (dd, 1H): 7.24
(m, 1H), 7.10-7.15 (m, 2H), 6.20 (d, 1H), 6.01 (=, 1H), 4.98 (br,
S, 1H): 4.04 (q, 2¥), 1.21 (t, 3H).

(wwwwwwWwww) 2-Fluoro-2-{[2-(2, 5~difluorophenyl)-pyrazol-3-
yllmethyl}-1l-ethyl-5-cyano-1lH-benzimidazole. 4 NMR (CDClj):
B.07 (d, 1H), 7.77 (d, 1H), 7.60 (dd, 1H), 7.47 (dd, 1H), 7.11-

7.23 (m, 3H), 6.B5 {d, 1H, J(H,F)}= 47.4], 6.50 (t, 1H), 4.27 (m,
2H), 1.36 (t, 3H).

{(XXXXKXXXK) 2-{[2-(3-Fluorcophenyl) -pyrazol-3-yllmethyl}-1-
ethyl-5-[5-(pyrid-3-yl) -1, 3,4-oxadiazol-2-yl])-1H-benzimidazole.
'H NMR (d60MSO): 9.41(1H, s), 8.88(1H, d), 8.67(1H, d), B.46(1H,
s), 8.25(1H, d), 8.10(1H, d), 7.81-7.72(2H, m), 7.55-7.46(3H, m),
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7.30-7.26(1H, m), 6.43(1H, =), 4.84(2H, 8), 4.40{2H, q), 1.27(3H,
t).

(Yyyyyyyyyy) 2-{ [2~(3-Fluorophenyl)-pyrazol-~3-yl)methyl}-1-
ethyl-5- (isoxazol-5-yl) -1H-benzimidazole. 'H NMR (CDCly): 8.30
(d, 1H), B.16 (dd, 1H), 7.76 (dd, 1lH), 7.€4 (d, 1H), 7.38-7.50
{m, 2H), 7.25-7.32 {(m, 2H), 7.14 (m, 1H), 6.52 (d, 1H), 6.21 (d,
1H), 4.37 (s, 2H), 4.01 (q, 2H), 1.25 (t, 3H).

{(zzzzz2222) 2-Hydroxy-2~( [2- (3~fluorophenyl)-pyrazol-3-
ylimethyl}-1l-ethyl-5-cyano-1H-benzimidazole. IH NMR (CDCla):
8.02 (dd, 1H), 7.47-7.62 (m 5H), 7.39 (d, 1lH), 7.18 (m, 1H), 6.12
(d, 1H)}, €.00 {s, 1H), 5.05 (brs, 1H), 3.83 (q, 2H}, 1.08 (t,
3H).

(aaaaaasaaaa) 2-Fluoro-2-{ [2- (3-fluorophenyl)-pyrazol-3-
yl)methyl}-l1-ethyl-5-cyano-1H-benzimidazole. ¥ NMR (CDCla):
8.12 {(dd, 1H), 7.73 (d, 1H), 7.62 (dd, 1H), 7.44-7.53 (m, 2H),
7.31-7.39 (m, 2H), 7.17 (m, 1H), 6.83 {d, 1H, JH,F=46.8 MZ), 4.39
(m, 2H)}, 1.43 (t, 3H).

{bbbbbbbbbb) 2-{2-(3-Fluorcphenyl)~4-methoxycarbonyl-pyrazol-3-
ylloxy-l-ethyl-6~cyano-1H-benzimidazole. LCMS MH' 406.3,

{ccecceeece) 2-112-(2,5~-Difluorophenyl) -pyrazol-3-yl]

difluoromethyl}-l-ethyl-5-cyano-l1H-benzimidazole. | NMR
(CpCly): 8,09 (m, 1H), 7.84 (M, 1H), 7.64 (dd, 1H), 7.48 (dd,
1H), 6.96-7.18 (m, 3H), 6,85 (d, 1H), 4.33 (g, 2H), 1.38 (t, 3H).

{ddddddcdddd) 2-[2-(3-Fluorophenyl) ~pyrazol-3-yl]oxy-l-ethyl-6-
cyano-lH-benzimidazole. LCMS MH' 348.2, MH™ 364.2.
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(eecececesecee) 2-{[2-(3~Fluorophenyl)-pyrazol-3-yllmethyl}~-1-
ethyl-6-(1, 3, 4-oxadiazol-2-yl)-1H-benzimidazole. LCMS MH' 389.2.

(ELLLEEL£ELE) 2-{ [2-(3-Fluorophenyl)-pyrazol-3-yl)methyl}1l-
ethyl-6-(5-methyl-1, 3, 4-oxadiaz0l-2-yl)~1H-benzimidazole. LCMS
MH" 403.3.

{gggggaggaqg) 1-(2-Oxopropyl)-2-{[2~(3-fluorophenyl)-pyrazol-3-
yllmethyl}-1H-benzimidazole. LCMS MH' 349.3, MH™ 347.2.

{hhhhhhhhhh) 2-{[2,2-Difluoro-2-(3-fluorophenyl)-pyrazol-3-
yllmethyl}-l-ethyl-5-cyano-1i-benzimidazole. 14 NMR (CDCls):
B.078 (m, 1H), 7.80 {(m, 1H), 7.63 (dd, 1H), 7.48 (dd, 1H), 7.13-
7.28 (m, 3H), 6.99 (m, 1B), 6.8l (d, 1H), 4.35 (q, 2H), 1.39 (t,
3H) .

(iiiidiiiii) 1-{3-Fluoropropyl)-2-{i2-(3-fluorophenyl)~-pyrazol-
3-yl]methyl}-1H-benzimidazole. LCMS MH' 353.2, MH™ 351.2.

(3333333339 1-(2-Fluoroethyl)-2-{ [2-(3-fluorophenyl) -pyrazol-
3-ylimethyl}-1H-benzimidazole. LCMS MH* 339.2,

{kkkkkkkkkk) 1- {3~Cyanopropyl)-2-{{2-(3-fluorophenyl) -pyrazol-
3-yllmethyl}~-1H-benzimidazole. LCMS MH® 360.2, MH~ 358.3.

(1111111111) 2-{[2,2-Difluoro-2—{3-fluorophenyl)-pyrazol-3-

ylimethyl}-5-{trifluoromethylacetyl)-1H-benzimidazole. LCMS MH'
417.2.

{ MmN ) 2-{[2,2-Difluoro-2-(3-chlorophenyl)-pyrazol-3-
ylimethyl}-5~(trifluoromethylacetyl)~1H-benzimidazole. LCMS ME*
433.3.

100



(nnnnonnnnn)  2-[2- (6-Fluoro-pyridin-2-yl)-imidazol-1-ylmethyl] -
l-propyl-1H-benzoimidazole-5~-carbonitrile

7 NMR (399.96MHz, CDCl;): & B.17(dd, J = 2.0, 7.6Hz, 1H, H-18},
8.05({(s, 1H, H-4), 7.88(q, J = 8.0Hz, 1H, H-19), 7.52(d, T =
B.4Hz, 1H, H-6), 7.41(d, J = B8.4Hz, 1H, H-7), 7.21(s, 1lH, H-14),
7.18(s, 1H, H-15), 6.28(s, 2H, H-13), 4.28(t, J = 7.6Hz, 2H, H-
10), l1.68(dt, J = 7.6Hz, 2H, H-11), 0.84(t, J = 7.6Hz, 3H, H-12).
YBe mMR (100.57MHz, CDCl;, 'H decoupled at 399.957MHz): 2-[2-(6-
Fluoro-pyridin-2-yl)-imidazol-1-ylmethyl]-1-propyl-1H-
benzoimidazole—5—carbon}trile.6 162.36(d, Jc—r= 239.6Hz), 152.53,
148.69(d, Je-r = 13.03Hz), 142.36(d, Jc-p = 7.6Hz), 142.31, 142.28,
138.42, 129.96, 126.55, 125.31, 124.23, 120.27(d, Jc-r=~ 3.8Hz),
119.96, 111.23, 108.52(d, Je-r= 35.9Hz), 105.70, 46.10, 44.57,
23.43, 11.27.

Example 21
Additional Compounds

Using the methods described above in examples 1-20 the
following compounds are synthesized. In each of Tables I - V
“X,” indicates the point of attachment of the group in which it
occurs to the core structure shown in that table, i.e. X;
indicates the point of attachment of the group R; to the shown
core structure. The variables shown in the tables, e.g., Ri, Ra,
and Rs do not necessarily correlate to these values of these
variable in Formula 1I.
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TABLEWI
Ex_ Name Anaiytical Data
2-[2-3-F luoropyrid-8-yl)-1H-imidazor- | (HCI sait) H-1 NMR (dmso): 1.05 (t, 3H5), 2.03 (o,
1 Yimelni-1-propyHhimidesold.5- | 251), 4.62 (, 2H), 6.58 (s, 2H), 724(d, 1H), 7.82 (,
ipyridine 1H), 7.95 (s, 1H), 8.05 (m, 2H), 8.25(q, 1H), 8.62(d,
" 1H), 8.93 (d, 1H) LC-MS: M + 1, 337
2-[2-(2F oropyid-6-y)-TFHmkiazor | (HCI salf) B-1 NMR (dmso): 1.63(t, 38), 4.72(q, 25),
1 ymetiy-1-et-AH-midezol4.5- | 6.58(s, 2H), 7.30 (4, 1H), 7.82(m, 1H), 7.96(s, 1H),
pyridine 8.03(m, 2H), 8.24(q, 1H), 8.60(4, 1H), 8.90(d, 1H)
b LC-MS:M+1, 323
2-2(2-F uoropyrid-6-yl)-TrHmidazor | (HCI salt) H-1 NMR (dmso): 1.05 (d, 6H), 2.40 (b,
1yilmethyi}-1-isobutyi-1H-midazof4,5- | 1), 4.50 (d, 2H), 6.57 (s, 2H), 7.30 (¢, 1H), 7.82 (m,
ipyridne 1H), 7.93(s, 1H), 8.03(m, 2H), 823(q, 1H), 8.62(d,
. 1H), 8.95(d,1H) LC-MS: M + 1, 351
2-{12-(2-Fluoropyrid-8-yl)}-1H-Imidazol- (free base) H-1 NMR (CDCI3): 0.30 (m, 2H), 0.57(m,|
M ~cyciopropyimethyk-1H- | 211y, 1,05 (m, 1H), 4.23(d, 2H), 6.38(s, 2H), 6.80(d,
azoj4,5-bipyridine 1H), 7.08(s, 1H), 7.22 (m, 1H), 7.3%(s, 1H), 7.73(d,
1H), 7.90(q, 1H), 8.20(d, 1H), 8.58(d, 1H) LCMS:
g M+1,349
2-J2-(2-F oropyrid-0-yi)-1H-midazor | (HLCI) salt Melting point: 225-231 (decompose) H-1
1-yijmethyi}-1-aly-1Himidsrof4.5- | NMR (dmso): 5.22-5.53 (m, 4H), 6.21(m, 1}1),)5.53
Ypyridne (s, 2E0), 7.24(d, 1H), 7.82 (m, 1H), 7.95(, 1H),
8.05(m, 2H), 8.25(q, IH), 8.62(d, 1H), 8.82(d, 1H)
. ] LC-MS: M + 1, 335
:—hnz4a-ﬂ1tnmwm1 FrimidazorT- | TH par (CDCI3): 7.9%1H, dd), 7.53-TAY(IH, m),
ethyl-1-ethyl-4-fuoro- 7.44-738QH. m), 7.22-7.12(3H. m), 7.04(1H, ),
imidazoj4, 5-clpyridine 5.55Q2H, 5), 3.75(2H, q), 0.96(3HL 1), LRMS calod.
g 339.34, found 340.1 .
WW}Himuﬂ Formate d6-DMSO: 1913,2 7(?9 1(1(1’)’.17.99-3.09 (m, 35),
ethy)-1-propyl-61.2, 7.90 (4, ] = 8.24 Hz, 1H), 7. = 8.79 Hz, 1H),
wadizok-3-yl) -1H-benzimidszole | 5 53 (s, 1H), 7.17 (s, 1H), 7.02 (d, I = 7.41 Hz, 1H),
6.16 (s, 2H), 4.34-4.39 (m, 2H), 1.7-1.84 (m, 2H),
. 0.92 (t, ] = 7.14 Hz, 3H).
ﬂﬂ-ﬁm:uw-m{ﬂmm CDCI3: 8.45 9s, 1H), 8.43 (s, 1H), 8.19 (4, T = 7.14
methyl-1-propyl-5-(1, Hz, 1H), 8.10 (d, = 8.38 Hz, 1H), 7.90(q, J = 7.96
oxadiazoh3-y) -iH-bendimidezole | 11 15y, 7.48 (d, J = 8.52 Hz, 1H), 7.19 (s, 1H), 6.89-
6.92 (m, 1H), 6.33 (s, 2H), 43 (1, ] = 7.42 Hz, 2H),
1.67-1.74 9m, 2H), 0.86 (¢, J = 7.42 Ez, 3H). LCMS
. MH" 404.6, M 402.3.
1 hln;owrld-o-yl)- _:___"Isﬂ‘:mhﬂol- 1H omr (CDC): 9.14(11L d), 8.63(1H, d), 8.51(1H,
MMMW b 5), B26(1H, d), 7.76(1H, t), 7.28-724(3H, m),

bipyridine

636(2H, 9), 4.42(2H, 1), 1.81-1.74(28, m), 0.88(3H,

t), LRMS caled, 420.9, found 421 3(MF+).
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2-{[2-{2-Fluoropyrid-8-y()-1H-imidazol-
1-yiimethy(}-1-propyl-5-(1,3,4~
cvadiazni-3-y1) -3H-imidezo{4,5-

be

LRMS caled. 404.4, found 403.3(ME).

bjpyridine  __________
N-{2-Aza-5-mmbicycio[2.2. 1]hepians)
2-{[2-{2-Muoropyrid-8-yI}-1H-Imidazol-1-
yiimethyl}-1-propyl-1H-berzimidazols-
5-carbaxamide

CDCly: 8.18 (d, 7.97 Hz, 1Hz), 7.85-7.94 (m, 2H),
7.52-7.54 (m, 1H), 7.38-7.42 (m, 1H), 7.17-7.26 (m,
2H), 6.90 (d, ] = 7.96 Hz, 1H), 6.30 (s, 2H), 4.73-5.06
(m, 1H), 4.56 (d, 1H), 4.24-4.35 (m, 2H), 4.044.10
(m, 1H), 3.81-3.89 (m, 1H), 3.51-3.7 (m, 2H, 1.96 (s,
1H), 1.86 (s, 1H), 1.64-1.71 (m, 2H), 0.83 (t, T=7.28
Hz, 3H).

2[2-{2-Fluoropyrid-6-yl)-1H-imidezol-
1-ylimetinl)-1-propy-5-{5-mattyh-1,2.4-
oxadiazoi-3-yi) -1H-benzimidazole

d46-DMSO: 7.94-8.09 (m, 3H), 7.82 (4, 1H), 7.76 (d,
1H), 7.47 (s, 1H), 7.18 (s, 1H), 7.03 (d, 1H), 6.15 (s,

ZH), 4.35 (t, 2H), 2.65 (s, 3H), 1.74-1.82 (m, 2H),
0.94 (t, 3H). LCMS MH" 418.3, MH 416.2.

212 (z-Flucrnpyrld-a-ylH H-imidazol-
1-yimethyl}-1-propyl-5-(5-methyl-1,3.4-
oxadiazal-3-yl) -1H-banzimidazole

CDCly: 8.36 (5, 1H), 8.18 (dd, 1H), 8.03 (ad, 1H),
7.89 (q, 1H), 7.44 (d, 1H), 7.25 (s, 15, 7.17 (s, 1H),
6.90 (dd, 1H), 6.33 (s, 2H), 4.29 (t, 2H), 2.59 (3, 3H),
1.59-1.74 (m, 2H), 0.82 (t, 3H). LCMS MH* 418.3,
MH 4162

e —

2-02-{2-Fkuoropyrid-B-yi)- 1H-midzol-
1-wnmyn-uﬂ1y|-5-(s-mw-1 3,4-

-8-y) -SH-imidazn(4,5-
h]pyrum

TH nmr (COCL3): 9.08(1H, d), 8.58(1H, d), 845
8.43(1H, m), 7.65-7.5%(1H, m), 7.39-7.30(2H, m),
7.18(1H, 5), 6.14(2H, 5), 4.43(2H, q), 2.66(3H, 5),
1.23(3H, 1), LRMS calcd. 404.4, fornd 405.3(ME+).

2-{12-(3-Fuorophemyl)}-1H-midazo-1-
Yijmethyf}-1ettyl-5-(5-methyl-1,3,4-
oxaciiazol-3-yf) -3H-Imidexoi4,5-
bipyridine

m«zﬂmmm
propyl-5~

1-ylimethyi}-1 S-methyl-1,3.4-
oxadiszol-3-y) -3H-Imkdazof4 5-
bjpyridine

NH{(S)-1<2-Hydraxymethylpyrroiidine)] |
2122 -8-y1)-1H-nidezol-1-
yiimethyi}-1-propyl-1H-benzimidazole-
S-carboamide

)-1H-imidezoi-1-
mmum}-1-pnp;|-1|-|-bm:n|mao-

N-l-(s)-__'___1-(2-ﬂdwmwmoldl"' rrolidine)]|
={2-fucropyrid-8-yi

dilydrochloride (KC 1084-118-4) IH nmr (d6

DMSO0): 9.96(1H, d), 8.50(1H, d), 7.98-7.91Q2H, m),
1.72-1.50(4H, m), 6.01(2H, 5), 4.35(2H, q), 2.58(3H,
8), 1.35(3H, 1), LRMS calcd. 403.4, found

404.3 +

(KC 1084-85-2) 1H nmr (CDCI3): 9.07(1K, d),
8.56(1H, d), 8.20(1H, dd), 7.88(1H, q), 726-7.2292H,
m), 6.88(1H, dd), 6.3292H, 1), 4.40(2H, ¢), 2.65(3H,
8), 1.81-1.74(2H, m), 0.88(3H, 1), LRMS calcd 418.4,
found 419.3(MH+

ne)] | CDCl;: B.18 (d,J - 7.69 Hz, 1H), 7.86-7.94 (m, 2H),

7.51 (d, J = 8.52 Hz, 1H). 738 (d, ] = 8.52 Hz, 1H),
722 (s, 1H), 7.17 (s, 1H), 6.9 (d3, T=2.75. 824 Hz,
1H), 6.30 (8, 2H), 4.43-4.46 (m, 1H), 423428 (m,
2H), 3.76-3.79 (m, 2H), 3.52-3.62 (m, 2H), 2.16-2.19
1.25-1.85 0.82(t J=723 .
CDCI3: 8.17 (d, ] = 7.42 Hz, 1H), 7.85-7.93 (m, 2H), | -
7.51-7.53 (m, 1H), 7.35 (d, ] = 8.51 Hz, 1H), 721 (s,
1H), 7.16 (s, 1H), 6.89 (dd, ] = 2.47, 7.97 Hz, 1H),
6.28-6.3 {m, 2H), 4.46 (bs, 1H), 4.21-4.26 (m, 2H),
3.51-3.68 (m, 4H), 3.40 (s, 3H), 1.95-2.05 (m, 41-1).
1.62-1.72 (m, ZH), 0.81 (t, ] = 7.42 Hz, 3H), LCMS
MH" 4752, MIT 4772,
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N-[2-{Pyrid-3-yljpiperkiine] 2-{12-{2-
fiuoropyrid-8-yi)-1H-imidezol-1-
yiimethyl}-1-propy-1 H-benzimidazole-
S-carbaxamide

CDChL: 8.61 93, 1H), 8.52 (d, T = 4.67 Hz, 1H), 8.15
8.18 (m, 1H), 7.87-7.93 (m, 1H), 7.85 (s, 1H), 7.66 (d,
J = 7.69 Hz, 1H), 7.30-7.45 (m, 3H), 721 (s, 1H),
7.16 (s, 1H), 6.88-6.91 (m, 1H), 629 (5, 2H), 4.25 (1, J
=7.42 Hz, 2H), 2.82-2.91 (m, 1H), 2.42-2.46 (m, 1H),
1.60-1.79 (m, 9E), 0.82 (t, ] = 7.42 Hz, 3H)., LCMS
MH'" 524.0, MH 522.4.

N4-{Pyrid-3-yi)piperkiine] 2-{l2-{2-
fluoropyrid-8-yl)-1H-imidazol-1-
Yimethyl)-1-propyl-1H-barzimidazols-
S5-carboxamide

CDCla: 8.15-82 (m, 28), 7.82-7.94 (m, ZH), 7.44-
7.53 (m, 1H), 7.35-7.44 (m, 2H), 7.18 (q, 21, 6.98 (4
1H), 6.71 (s, 1H), 6.65 (s, 1H), 629 (s, 2H), 421-4.29
(m, 2H), 3.53-4.0 (m, 8H), 1.53-1.71 (m, 2H), 0.82 (t,
3H).

2-{12(2,6-DMucrophenyl)-1H-imidazol-
1-ylimethyl]-1ethyl-5-acetyl -1H-
imidazole

(GL1005-149) "H NMR, 3ppm (CDCI3): 8.3%(d4,
1H), 8.01(dd, 1E0), 7.34-7.41(m, 2H), 7.18-724(m,
3H), 7.04(d, 1H), 5.40(s, 2H), 3.88(q, 2H), 2.65(s,3H),
1.03(t, 3H) LC-MS: caled: 380.40, found 381.4
(M+1)

y)meth]-1ethyl-5-acetyl -1H-imidazole

Iimidezol-1-yljmethyl}-1ethyl-5-acety] -
1H-imidazxole

2-{12-(2-Methykhiazol-4-yl}-1H- (GL1101-125) "H NMR, 5ppm (CDCI3): 8.41(d, 1H),
mﬂﬁmﬂ"ﬂ‘!ﬂ"ﬂﬁ*ﬂm' 8.01(dd, 111),)1.39(.. 1H), 7.38 (d, 1H), 7.10(d, 1}1),H)
- | 7.05(d, 1H), 6.30(s, 2H), 4.27(q, 2H), 2.7%(s, 3H),
2.69(s, 3H), 1.12(t, 3H) LC-MS: caled: 365.46, found
366.20M+1) :
24{(2-Pyrimid-2-yi-1H-imiduzol-1- *H NMR, 8ppm (CDCI3): 8.87(d, 2H), .8.41(dd, 1H),

2-{12-(2-Trifluoromethyipyrid-8-yl)-1H-

8.02(dd, 1H), 7.40(dd, 1H), 7.26-7.31(m, 2H), 7.16(d,
1H), 6.4 427 2.6%s, 3H), 1.17(t. 3
H NMR, §ppm (CDCI3): 8.52(d, 1H), 8.40(d, 1H),

7.99-8.03(m, 2H), 7.64(d, 1H), 7.40(d, 1K), 7.20-

722(m, 2H), 6.41(s, 2H), 4.34(q, 2H), 2.68(s, 3H),
1.15(t, 3H) LC-MS: caled: 413.41, found 414.2(M:+1){

2-{[2-(2-Chioropyrid-6-yf)-1 H-imkiazol-
1-yfjmethyl)-1ethyt-S-acetyl -1H-
Imidazole

"H NMR, 8ppm (CDCI3): 8.40(d, 1K), 8.23(d, 1H),
8.01(ad, 1H), 7.77(t, 1H), 7.41(d, 1H), 7.30(d, 1H),
7.24(d, 1H), 7.18(d, 1H), 636(s, 2H), 4.41(q, 2H),
2.68(s,3H), 1.25(t, 3H) LC-MS: caled: 379,85, found
380.3(M+1)

2{12-{(4-Chioropyrid-2-yi)-1H-imidazol-
1-yljmethyl}-1ethy-5-acetyl -1H-
Imkizzole

"H NMR, Sppm (CDCB3): 8.36-8.47(m, 3H), 8.01(ad,
1H), 7.38(d, 1H), 7.29¢dd, 1H), 7.16-7.18(m, 2H),

6.43(s, 2H), 4.30(q, 2H), 2.68(s,3H), 1.14(t, 3H) LC-
MS: caled: 379.85, found 380.3(M+1)

2<{2-Thiazoh2-yi-1H-imidazol-1-
yDmethyl}-1ethyl-5-acetyt -1H-imidezole

"H NMR, 5ppm (CDCI3): 8.39(d, 1H), .8.00(dd, 1H)
7.84 (d, 1H), 7.39(d, 1H), 737(d, 1H), 7.18(¢, 1H),

7.13(d, 1H), 6.35(a, 2H), 4.27(q, 2H), 2.67(s, 3H),

L.12(t 3H) LC-MS: caled: 351.43 found 3522
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2-{[2+(2-Fucropyrid-8-y1}-1H-imkiazol-

1-yiimethyf}-1-propyt-S-acetyl-3H-
imidezo[4,5-blpyridine

1H amr (CDCI3): 9.01(1H, d), 8.53(1H, d), 8.20-
8.17(1H, m), 7.8%(1H, q), 7.24-7.21(2H, m), 6.88-
6.84(1H, m), 6.30(2H, s), 4.40(2H, 1), 2.66(3H, 5),
1.80-1.73(2H, m), 0.88(3H, t), LRMS calcd. 378.4,
found379.3(ME).

2-]2-{2,3-Diflucrophenyl)-1HAmidazol
1-yTimethyl)-1-stiyl-1H-midazo(4, 5-
clpyridine

dihydrochloride 1H nmr (d6 DMSQO): 9.44(1H, 1),
8.70(1H, d), 8.37(1K, d), 8.04(1H, s), 7.8%(1H, 5),
7.73(1K, g), 74%(1H, d), 7.37(1H, t), 6.05(2H, s),
4.44(2H, q), 1.30(38, 1), LRMS calcd. 339.3, found
340.2.

2-]2(2,8-Difiucrophenyf)-1H-imidazol
1-ylimethy(}-1-propyt-1H-imidazo[4,5-
cipyridine

TH nmr (CDCI3) 6 9.05 (. 1H), 8.43 (4, 1 H), 7.5~
7.4 (m, 1 H), 7.27-7.23 (m, 2 H), 7.07 ~ 7.01 (m, 3 H),

5.34 (s, 2 H), 3.75 (t, 2H), 1.47 (9, 2 H), 0.77 (, 3 H);
LRMS m/e 354.

"24{]2+2,8-Difuorophenyl)-1H-imidazol-
1-yiimethyl)-1-sthyl-1H-imidazoj4,5-
clpyridine

'H nmr (CDCI3) 3 9.05 (s, 1 H), 8.43 (d, 1 H), 7.52—
7.42 (m, 1 H), 727 - 723 (m, 2 H), 7.08 - 7.01 (m, 3

H), 5.35 (s, 2 H), 3.85 (g, 2 H), 1.02 (, 3 H); LRMS
m/e 340.

rophanyl)-1H-

2-[2-{2-Mathy+-5-fiou
imidazok-1-jmaethyl}-1-propyl-1H-

imidazoi4,6-clpyridine

'H nmr (CDCI3) 5 9.07 (s, 1 H), 8.43 (d, 1 H), 7.31 -
7.23 (m, 3 H), 7.12 - 7.04 (m, 3 H), 5.24 (s, 2 K), 3.73|
(t, 2 H), 221 (s,3 H), 1.49 (q, 2 H), 0.75 (t, I H);
LRMS m/e 350.

| 2-{12-{2-Methyl-5-fiourophenyl)-1H-

imidazo-1-yjmethyl}-1-ethyl-1H-
imidazof4,5-clpyridine

'H nmr (CDCI13) 5 9.08 (s, 1 H), 8.44 (d, 1 H), 7.31 -
7.24 (m, 3 H), 7.12 - 7.04 (m, 3 H), 525 (s, 1 H), 3.83
(g, 2 H), 2.22 (s, 3 H), 1.06 ¢, 3 H): LRMS m/e 336,

2(-Pyrazin-2-yi-1H-Imkiazol-1-
yDmethyi}-1-propyl-1H-imidaroj4, 5-
clpyridina

'H nmr (CDCI3) 3 5.58 (s, 1 H), 9.09 (d, 1 H), 8.61 -
8.42 (m, 3 H), 7.32-7.24 (m, 3 H), 6.33 (s, 2 H),
4.16 (1, 2H), 1.63 (q, 2 H), 0.81 (t, 3 H); LRMS m/e
320.

'H nmr (CDCI3) § 9.10 (s, 1 H), 8.46 (d, 1 H), 7.56 -
7.51 (m, 1 H), 7.42-7.30 (m, 1 H), 7.31 - 7.26 (m, 2

H),7.16(d, 1 H), 7.03 (d, 1 H), 5.48 (5,2 H), 3.83 (q,
2 H), 1.05 (1, 3 H); LRMS m/e 340.

2-{12-(3-T iflucromethyiphenyl)-1H-
Imidazol-1-yijmethyl}-1-athyl-1H-
imidazof4,5-clpyridine

1H oo (46 DMSO): 10.02(1E, 3),
8.70(1H, d), 8.37(1H, d), 8.08(1H, 5), 7.97-7.94(3H,
m), 7.82(1H, 5), 7.75(1H, 1), 6.09(2H, s), 4.45(2H, q),
1.32(3H. 1).

2212 Triiuoromethyipyri-8-yT)-1H-
Wmidazok1-yfimethyl}-1-progy-1H-
kmidazof4,5-c]pyricine

'H nmr (CDCI3) 5 9.08 (s, 1 H), 8.52 (4, 1 K), 8.44 ( q
1 H), 7.99(dd, 1 H), 7.65 (4, 1 H), 729 (d, 1 H), 7.26
d, 1H),721(d, 1 H), 640(s, 2 H),4.19(t, 2 H),
1.54 (q, 2 H), 0.71 (t, 3 H): LRMS m/e 387.

[ 2-{[2-{z-Chioropyrid-6-yi)-1H-midazoF

1-yfjmethyt}-1-propyl-1H-imidazof4,5-
clpyridine

(KL 1028-96) 'H nmr (DMSO-d5)
89.32 (s, 1 H), 8.68 (4,1 H), 8.47 (4, 1 H), 845 (d, 1
H), 8.0 - 8.03 (m, 2 H), 7.80 (4, 1 H), 7.54 (4, 1 H),
6.45 (s, 2 H), 4.61 (1, 2 H), 1.88 (g, 2 H), 0.95 (t, 3 H);
LRMS m/e 352.
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H[2-{2-Cyancpyri-6-yI)-1H-imkiexck | TH nmr (CDCI3) 3 9.03 (s, 1 H), 8.56 (d, 1 H), 8.44
1-v'lm°ﬂw|l-1-ﬂf°wl-1 Himidszo[4.6- | (4 1 H), 7.91 (dd, 1 H), 7.60 (4, 1 H), 7.32 (4, 1 H),
clpyridine 730 (d, 1 H), 725 (4, 1 H), 625 (s, 2 H), 431 (¢, 2

- 1.78 0.90 (t, 3 H); LRMS m/e 344,
ﬁ-u:mlmmﬁmv H-1 NMR (CDCI3): 4.02 (t, 1H), 4.05 (¢, 1H), 432
m - (t, 1K), 4.47 (1, 1H), 5.58 (5, 2H), 7.05-7.33 (m, SH),
midazo}4,5-cipyridine 7.44}?5. 2H), 8.47 (d, 1H), 9.10 (s, 1H) Lc-(ﬁ's:}n{:)+
n 1,340 -

— 2-122-Fluoropyrid-8-yl)-1H-midazoF | TH nmr (CDCI3) 5 9.06 (s, 1 H), 8.42 (4, 1 H), 8.18
1ymetyi-1-propy-{FHmidei S | (4, 1H),7.88(dd, 1 H), 728 (4, 1H), 722 (¢, 1 H),
clpyridine 7.18 (4, 1 H), 6.88 (4, 1 H), 6.29 (s, 2 H), 4.26 (&, 2

H), 1.69 (g, 2 H), 0.84 t, 3 H); LRMS m/e 337,

— fﬂﬂﬂmk}"m" H nmr (CDCI3) 8 9.03 (s, 1 H), 8.35 (d, 1 H), 8.14
Ymethyf)- - (d, 1 H), 7.87 (dd, 1 H), 7.42 (4, 1 H), 7.15 (d, 1 H),
midazoj4,5-clpyridine 7.09 (d, 1 H), 6.87 (d, 1 H), 628 (s, 2 H), 5.08 (septet,

| 1H), 149 (d, 6 H); LRMS m/e 337.
2-[2-2-Fiucropyrid-6-yi)-1H-midazol | 'H nmr (CDCI3) 8 9.03 (s, 1 H), 8.39(d, 1 H), 8.15
1-ylimettyl}-1-mobuly-1H-midazoi4,5- | (4 I-I),(‘I.SS (dd, 1 H), 7.27 (d, 1 H), 7.24 (s, 1 H),
clpyridne 7.17(s, 1 H), 6.85 (d, 1 H), 6.25 (s, 2 H), 4.08 (d, 2

| - - H), 2.09 (septet, L H), 0.85 (d, 6 H); LRMS v 323.
2-[2-(2-Flucropyric-8-yi)-THmidazck | TH amr (CDCIS3) 5 8.82 (s, 1 H), 8.45 (d, 1 H), 8.18
‘]'g'l“mum1 -ethyl-1H-midazof4,5- | 1y, 7.§s (dd, 1) H), 7.65 (d, 1 H), 73(3 (d,IiDH), 'r.z(ud'J
° (d, 1 H), 6.88 (, 1 H), 6.30 (s, 2 H), 4.47 (g, 2 H),

| TDeT - 133 (t, 3 M), LRMS m/e 333,

luorapyrid-8-yf)-1H-midezo | i pmr (CDCI3) & 9,.02 (s, 1 H), 8.41 (d, 1 H), 8.16
1‘”'"%W1H' (d, 1 H), 7.84 (dd, 1 H), 7.36 (4, 1 H), 7.25 (d, 1 H),
midezof 721(d, 1 H), 6.83 (d, 1 H), 6.18 (3, 2 H), 4.57 (t, 2
» — - H), 3.56 (t, 2 H), 320 (3, 3 H); LRMS m/e 353.
midazot | TH nmr (CDCI3) 8 9.05 (s, 1 H), 8.40 (d, 1 H), 8.14 (d}
;M*‘-"M"H*"ws- 1 H), 7.85(dd, 1 H), 726 (4, 1 K), 722 (4, 1 I-I);'I.l('l
pyridin (6.85 (d, 1 H), 6.19 (s, 2 H), 5.82 - 5.70 (m, 1 H),
5.12(d, 1 H), 4.99 - 4.96 (m, 2 H), 4.82 (d, 1 H);
g %M m/e 335,
2 AH-imidezot | TH nmr (CDCI3) 8 9.04 (s, 1 H), 8.46 (4, 1 H), 8.15 (
1-yijmethyi}-1-propargy-1H- 1 H), 7.86 (dd, 1 H), 7.41 (d, 1 H), 726 (d, 1 H), 7.21
Imkdezof4,6-clpyridine (4 1H), 6.85 (d, 1 H), 623 (s, 2 H), 5.21 (d, 2 H),
S S T - 2.33-232 (m, 1 H); LRMS m/e 333.
loropyrid-2-yi)-1H-imidazoF | afhydrochloride 'H amr (DMSO-d6) 3 9.31 (s, 1
"V'J'“":;!ﬂ""“‘w"‘ HHimidezof4,5- | 1) 8,66 (d, 1 H), 8.45 (s, 1 H), 8.41 (d, 1 H), 8.32(d,
cipyid 1 H), 7.86 (d, 1 H), 7.63 (d, 1 H), 7.52(d, 1H), 6.42
(s, 2 H), 4.55 (t, 2 H), 191 (g, 2 H), 0.97 (¢, 3 H);
= LRMS m/e 353,
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-{12-(4-Cyanopyrid-2-y1)-1H-midaxo-
1-y|]mcﬂ1yl}-1-propyl-1l-l-lmldm[4,5—

TH nmr (CDCI3) 6 9.07 (s, 1 H), 8.68 (d, 1 H), .60 (s,
1 H), 8.44 (d, 1 H), 745 (d, 1 H), 729 (d, 1 H), 7.26
(d, 1 H), 722 (d, 1 H), 637 (5,2 H), 4.16 (, 2 1),

ww L 1.63 (q, 2 H), 0.81 (t, 3 H): LRMS m/e 344.
2-{(2-Thigzo}-2-yi-TH-kmidazol-1- "H nmr (CDCI3) 5 9.07 (s, 1 H), 8.41 (d, 1 H), 7.82
vnm-ﬂ;vﬂ-iww HHmidazof4,5- | ¢q 1 H), 7.38 (d, 1 H), 7.25(d, 1 H), 7.19 (s, 1 H),
Clpyidine . 7.12(s, 1 H), 6.35 (s, 2 H), 4.14 (t, 2 H), 1.53 (q, 2 H),

| = 0.74 (t, 3 H); LRMS m/e 325.
24(2-Thiszoh-2-y-1H-imidazol-1- TH omr (CDCI3) §9.08 (s, 1 H), 8.43 (d, 1 H), 7.85
y)methyl}-1-sthyl-1H-imidezof4,6- (d, 1 K), 7.38 (d, 1 H), 7.38 - 7.26 (m, 1 H), 7.17 (s, 1
clpyridine H), 7.14 (s, 1 KD, 6.35 (s, 2 H), 425 (¢, 2 H), 1.11 (1, 3

y H); LRMS m/e 311.
2-{[2-(2,5-Diflucrophenyl)-1H-
imidazol-1-yl]difluoromethyl}-1-
- ethyl-5-chloro-1H-benzimidezole
2-{[2-(2,3-Difluorophenyl)-1H- " 'H NMR, dppm (CDCI3): 8.09(dd, 1K) 7.55 (dd,
imidazol-1-yljmethyl}-1-ethyl-5- | 1H), 7.19-7 4o(m. SH).'mcd. 1H), 5.40(s, 2H),
o cyano-1H-benzimidazole 38
- 2-{[2-(3-Fluoropynd-2-yl)-ll-l- 1Hnmr(d6 DMSO): 8.45(1H, m),
imidezol-1-yljmetiyl}-1-propyl-5- | 8.08-8.02(3H, m), 7.93(1H, s), 7.83(1H, d), 7.69-
cymlH-benm:dmlo 7.62(2H, m), 6.16(2H, s), 429(2H, t), 1.72-1 20(2H,
m), 0.86(3H, t), LRMS caled. 360.4, foand
b 361
2-{[2-(2-Methyl-5-fuorophenyl)- | hvdrochloride 1H nar (46 DMSO): 3.10(1H, u),
1H-imidazol-1-yljmethyl}-1-ethyl- | 8.07(1E, d), 7.95(1H, d), 7.78(1E, d), 7.64(1H, dd),
| S~cyano-1H-benzimidazole 7.52(1H, dd), 7.38-7.35(2H, m), 5.82(2H, 5), 4.23(2H,
con _ q), 2.17GH, 8), 1.18C3H, 1).
2-[(2-Pyrid-2-yl-1H-imidaznl-1-
yl)mstiryl}-1-propyl-5-cyano-1H-
ded benzimidazole : —
2-{(2-Pyrimid-2-yl-1H-imidazol-1- | dilrydrochloride 1H nmr (46 DMSOQ): 8.92(ZH, d),
yDmethyl]-1-propyl-5-cyano-1H- | 8.18(1H, d), 8.00-7.99(2H, m), 7.88(1H, dd), 7.65-
benzimidazole 7.6202H, m), 646(2H, 5), 44202H, 1), 1.93-1.84(2H,
m), 0.97(3H, t), LRMS calod. 343.4, found
ana 344 20MH+).
2-[(2-Quinolin-2-yi-1H-imidezol-1- | gikvdroehloride 1H nmr (36 DMSO): 8.60(1H, d),
yiethyl]-1-propyl-5-cymno-1H- | 8.3591H, d), 8.02-7.99(2H, m), 7.88-7.85(2H, m),
benzimidazole 2.79-7.60(5H, m), 6.54(2H, 5), 4.47(2H, 1), 1.85-
1.77(2H, m), 0.89(3H, 1), LRMS caled, 392.5, found

L m INVAMHY).
2-{[2-(2-Chloropyrid-2-yl)- 1H- 1H nmr(d6 DMSO): 8.02 (1H, &, 1= 7.7 Fz),
imidazol-1-y[}methyl}-1-propyl-5- | 8.08(1H, s), 7.76(1H, t, ] =8 Hz), 7.55(1H, dd, ] = 8,
cyano-1H-benzimidazole 1.4 Hz), 7.428 (1H, 4, ] = 8.5 Hz), 7.18-7.32(3H, m),

6.34(1H, ), 4.29(2H, t, ] =8.7 Hz), 1.66(2H, m),
0.81(3H, t, J =8.7 Hz), LRMS calcd. 376.5, found
- 377.3(MH).
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2-{[2-(2-Chioropyrid-2-yI}1H- | Mesylate d6- DMSO: 8.02-8.14 (m, 3H), 7.57 (,

imidazol-1-yl}methyl}-1-ethyl-5- | 1H), 7.86 (d, J = 8.52 Hz,1H ), 7.77 (s, 1H), 7.6 (d, J =

cyano-1H-benzimidazole 8.51 Hz, 1H, 7.57 (3, ] = 7.97 Hz, 1K), 626 (s, 25),
4.44-4.51 (m, 2H), 2.30 (s, 3H), 139 (t, T =7.14 Hz,

hhh 3H), LCMS: MH"' 363.2.
2-{[2-(2-Fluoropyrid4-yly- 1H- 1H nmr (CDCI3): 8.28(1H, d), 8.04(1H, 5), 7.54-
imidazol-1-ylJmethyl}-1-propyl-5- | 7.49(2H, m), 7.40(1H, d), 7.25-7.2(2H, m), 7.11(1H,
cyano-1H-benzimidazole s), 5.55(2H, s8), 3.89(2H, t), 1.60-1.53(2H, m),

5 0.83(3H, 1), LRMS caled. 360.4, found 361. .
2-{[2-(4-Chloropyrid-2-y[}1H- | 1H nmr(d6 DMSO): 8.42 (1H, d,J =5 Hz), 8.35(1H,
imidazol-1-ylmethyl}-1-propyl-S- | s), 8.08(1H, 8), 7.1~7.65(1H, m), 6.41(1H, s), 4.19(2H,
cyano-1H-benzimidazole t, ] =7.4 Hz), 1.57(2H, m), 0.783H, t, J =7.4 Ha),

3 LRMS caled. 376.5, found 377.3(MH+).
1%"2 mf;m TH omr é(cnaq;): 9it£-(’12}{, (gl){' s.s)?(élg. d), $.19(1H,
othyi)- dd), 7.88(1H, g), 7.26-7. m), 6.89-6.85(1H, m),
bipyridine-5-carbaxylate methyl ester | ¢ 3} oH. 5), 4.35(2H, t), 3.96(H, 5), 1.79-1.722H, )
m), 0.87(3H, ), LRMS calcd. 394.4, found
e | 3953 : _
N-Dimethyl 2-[2-{F uoropyrid-S-yiy-1H- | CDCly: 8.17 (6, J = 7.42 Hiz, 15), 7.85-7.92 (m, 15),
g‘:ﬂﬂ-ﬂlmw*ﬂ%ﬂ 7.80 (s, 1H), 7.34-7.42 (m, 2H). 7.21 (s, 1m.('?ist?.'
midazale-6-carboam 1H), 6.89 (d, J = 7.97 Hz, 1H), 629 (s, 2H), 4.21-4.26
(m, 2H), 3.04-3.11 (br d, 6ED), 1.61-1.69 (m, 25),
| | N _ ] 0.8 IJ=742 .
-Dimethy2-[2-{2-Ethaxypyrid-6-¥)- | 1H nmr (CDCI3): 8.4%(1H, d), 8.10(1H, d), 7.88(1H,
1H¢n|:h:‘aoh1-yumvn-1-pw-3!+ d), 7.71(1H, 1), 7.13(1H, d), 7.00(1H, d), 6-74(l}g. d),
midezoft,Sbipyidine-S-carbaamkle | 6 45(2H, 8), 4.27(2H, ), 4.08(2H, 1), 3.15-3.06(GH br
d), 1.48-1.35(5H, m), 0.67(3H, t), LRMS calcd.
| — 433.5, found 434.6(MH+)
{30 idazoH- | YH pmr (CDCI3) & 8.89 (s, 1 H), 8.15 (s, 1 H), 8.12 —
mﬁlﬂ 4-oadazol- | g 03 (m, 1 H), 7.81 - 7.73 (m, 1 H), 7.40 -I'-II.)'D:Z (o, 6
H), 5.47 (s, 2 1), 3.82 (t, 2 H), 1.55 (q, 2 H), 0.79 (¢, 3
— TS Foorophenyl-Hmidamor T oA
= [ ™H noxr (CDC13) 6 8.50 (s, 1 H), 8.15 (d, 1 H), 7.98—
mwm.mm 7.89 (m, 2 H), 7.56 —7.39 (m, 3 H), 7.24 — 7.05 (m, 3
dazole H), 5.57 (s, 2 H), 3.78 (t, 2 H), 1.47 (q, 2 H), 0.80 (¢, 3
o0 H); LRMS m/e 403.
24122 Fiuoropyrid-&-yl)-TH-midezol- | 5 nmr (CDCI3)  8.46 (s, 1 H), 8.18— 8.14 (m, 2
mwﬂm%m H), 7.95 -7.83 (m, 3 H), 7.24 (d, 1 H), 7.17 (d, 1 H),
6.87(d, 1 H), 631 (s, 2 H), 430 (t, 2 H), 1.71 (g, 2
S — H), 0.35 (1, 3 H) LRMS m/e 404,

Pyridy-2-yipiperazine H nmor (CDCI3) 8 8.19 — 8.16 (m, 2 H), 7.88 (ad, 1
y(fl'mﬂ",f_pm:_';"'m”m" H), 7.77 (d, 1 H), 7.53 (s, 1 H), 7.48 (d, 1 H), 7.32 (4,
Yimettl} 1 propyt-1H-benzimdazole- | ) 1), 7.26 (4, 1 H), 7.17 (d, 1 H), 6.89 (d, 1 H), 6.69

6.65 (m, 2 H), 6.30 (3, 2 H), 4.25 (t, 2 H), 3.59 (br s, §
e H), 1.67 (o, 2 H), 0.82 (t, 3 H); LRMS m/e 525. |
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2{12(3-Fiuorophenyl)-THimidazol1- | YH nmr (CDCI3) & 8.05 (d, 1 H), 8.03 (=, 1 H), 7.85 (
Yimethyl) ;'P“’“ pre{Getii24- | 1 m),7.52-7.41 (m, 3 H), 7.21 - 7.17 (m, 2 H), 7.08

(, 1 H), 5.52 (s, 2 H), 3.76 (t, 2 H), 3.00 (q, 2 H),
1.51 - 1.45 (m, 5 H), 0.77 (¢t, 3 H): LRMS m/e 431.

2{2-{3-Fluorophenyl)-1H-Imidazoi-1-
ylimethyl}-1-propy-6-(5-methyl-1,2,4-
oxadiazol-3-yl) -1H-barzimidazoia

"H nmr (CDCI3) 5 8.03 (d, 1 H), 8.02 (s, | H), 7.85
(d, 1 H), 7.51 - 7.40 (m, 3 H), 7.21 - 7.16 (m, 2 H),
7.07 (4, 1 H), 5.52 (s, 2 H), 3.75 (t, 2 D), 2.67 (s, 3 H),

- 1.47 (g, 2 H), 0.76 (¢, 3 H); LRMS m/e 417,
2-n2-(sFu;ompherwn-1H-lrnlﬁ:l_-1- TH nenr (CDCI3) 5 8.04 (s, 1 H), 7.94 — 7.84 (m, 2
yllmethy}-1-propyr-8-{5-ethyl- H), 7.50 (7.39 (m, 3 H), 722 -7.16 (m, 2 H), 7.08 (4,
coadiezol-2.yi) -H-benzimidazole | '} 1), 5.52 (s, 2H), 3.76 (4, 2 ), 2.63 (3, 3 H), 1.47 (q,|

| W 2 H), 0.77 (t, 3 H); LRMS m/e 417.
312-{2-Fuoropynic-6-yly- 1R-midazor- | TH nmr (CDCI3) 8 8.17 (d, 1 H), 8.07 (3, 1 H), 791~
W1'Pm5'mf-* 7.80 (m, 3 H), 7.23 (d, 1 H), 7.16 (d, 1 H), 6.87 (¢, 1

azok3-v) - H), 6.29 (s, 2 H), 4.28 (¢, 2 ED), 2.61 (s, 3 H), 1.69 (q, 2|

| H), 0.84 (t, 3 H); LRMS m/e 418.
N-2-az8-5-cxabicyclo[2.2. 1leptane) | 'H mmor (CDCI3) 8 8.18 (6,1 H), 7.89 (d4d, 1 H), 7.78-
2 (2 {2-oropyid Sy HEimkdzoN- | 7,72 (m, 1 H), 7.62 (s, 1 H), 742733 (m 1 H), 7.22
Jie- T aromyHH-banzim (s, 1 H), 7.17 (s, 1 H), 6.89 (d, 1 H), 6.30 (5, 2 1),

5.064.51 (m 2 H), 425 (t, 2 H), 4.11-3.48 (m, 4 H),
1.96-1.87 (m, 2 H), 1.68 (g, 2 H), 0.83 (t, 3 H); LRMS
wy _ m/e 461.
3%;”;“"3&?3&“” 1H nmr (GDCB): 7.96(1E, ), 738-734(1H, m),
-athyi8 7.26-7.17(4H, m), 7.04(1H, d), SI7(1H, 5), 3.96(2H,
Imidezo}4,5-bjpyridine q)» 1.06(3H, t), LRMS calcd. 373.8, found
o | s 374 2(MEH).
oropyra 8- TH-iriaesr | 1H nor (CDCE): 8.2(1H, 8, 794(1H, &), 7.75(1H,
h 1-ethyt-8-chioro-3H- t), 7.29-7.20(4H, m), 6.31(2H, s), 4.45(2H, g),
- dazojd,5-blpyridina 1.30(3H, £), LRMS calcd. 373.2, found 373.3(M).
m«wurmm1w1-
| Inmead s lpuidie LRMS caled. 355.8, found 356
2-2-{2-Flucropyrk-6-y)-TFHmKis2or | (KC 1084-36-2) 1H nmr (CDCI3); 8.17(1H, ad),
;Mimm-ﬂ* 7.94-7.84(2H, m), 7.23-7.20(3H, m), 6.89-6.85(1H,
midezoj4 5-t]pyridine m), 6.27(2H, s), 44524, g), 1.31(3H, 1), LRMS
= . celod. 356.8, found 357.2(MH).
TR R 1H amr (46 DMSO): 8.35(1H, dd),
-propyt-8-chioro-3 824(1H, ), 8.02(1H, s), 7.95(1H, dd), 7.90(1H, 5),
imidezold,S-Slpyricine 7.33(1H, dd), 7.28(1H, d), 7.26(1H, d), 6.32Q2H, s),
433(2H, 1), 1.90-1.85(2H, m), 0.94(3H, t), LRMS

| sam calcd. 370.8, found 371.3(ME+).
Z2{4-Chioropyris 2 - mieior | TH nmr (CDCB): 841(1H, &), B35(1F, 48,
1-ylimethyi]-1-ethy}-8-chioro-3 7.94(1H, d), 7.26-7.17(4H, m), 6.36(2H, 1), 4.36(2H,

| [ 'iCei S blpyidne Q). 1.22(3H, 1), LRMS caled. 3732, found 373.2(M) _
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mwmmmmuw "H ooy (CDCD3) 8 8.18 (4, 1 H), 8.05 (s, 1 H), 7.98—
-propyt- 7.87 (m, 2 H), 7.76 (4, 1 H), 724 (s, 1 H), 7.17 (s, 1
berzimidazolo 6 carbaylate met™ | 1), 6.88 (d, 1 H), 631 (s, 2 H), 429 (4, 2 H), 3.94 (3, 3
coos i} L H), 1.69 (g, 2 ), 0.85 {t, 3 H); LRMS m/e 394.
2‘&3‘,?.‘;2';‘;’;.. ﬁﬂﬁgﬁ:;?gm& "H nmr (CDCI3) 5 8.17 (4, 1 11), 7.89 (dd, 1 H), 7.74
. - | (6,1 15),7.49 (s, 1 H), 730 (&, 1 K, 7.21 (4, 1 H),
beraimidazole 8-carbxamide 7.15 (d, 1 H), 6.89 (d, 1 H), 629 (3, 2 H), 4.23 (3, 2
H), 3.07 (b 4, 6 K), 1.66 (g, 2 H), 0.81 (t, 3 H);
aoed ) LRMS m/e 407.
2-12-2,5-Diucrophenyl-1H-imidazor | hydrochloride 1H nmr (36 DMSO): 8.15(1H, 1),
1-vlgn-ﬂwli-1-emvl-:;ﬂm-3ﬂ- 8.08(1H, d), 7.99(1H, d), 7.76-7.72(1H, m), 7.62-
tmidezoi4,5-blpyd 7.50Q2H, m), 7.02(1H, d), 5.922H, 8), 4.20(2H, o),
anss 1.26(3H, t), LRMS caled. 357.3, found 358.20MH-+
2-12-(>-Cyanophanyl)- THHmidezor- | c 1H omr (46 DMSO): 830(1H, s),
yilmety-1-8thyh8-Mloro-3H- 8.16(1H, dd), 8.11(1H, d), 8.04(1H, d), 8.00(1H, d),
Imidazol4,5-blpyridine 7.96(TH, d), 7.74(tH, ©), 7.03(1K, d), 5.97(2H, s),
422021, @), 1.30(3H, f), LRMS caled. 346.4, found
o _ 347.3(MH+)
21243 Fiucrophanyl)-1H-midazo1- 1H nmr(a6 DMSO): 8.18(15, 1), |
ylimethyl)-1-othy-6-fluoro-H- 7.99(1H, ), 7.94(1H, d), 7.72-7.6X1H, m), 7.66-
imkdazoj4.8-bjpyridine 7.61(1H, m), 7.58-7.502H, m), 7.03(1H, d), $.96(2H,
3), 423(2H, q), 1.31(3H, 5), LRMS calcd. 339.3,
| am found 340.2(MH+).
2M¥wm£m ydrochloride 1H nmir (a6 DMSOY): 8.42(1H, d),
-propyl-8-fi 8.26(1H, q), 8.10-8.05(2H, m), 7.96(1H, d), 7.36(1H,
imidazoi4,6-blpyridine dd), 6.97(1H, d), 6.33(2H, 1), 430(2H, £), 1.90-
o 1.83(2H, m), 0.93G3H, 1).
2-u2-<3-Flummnvn-1l-l-ln;§_ml-1- TH nmr (CDCI3) 8 8.95 (s, 1 H), 7.49 — 7.36 (m, 3 H), |
-propyl-6-methy}- 7.19-7.15 (m, 2 H), 7.04 (m, 2 H), 5.48 (s, 2 H), 3.64
ezl A-cpyridne (¢, 2 1), 2.64 (s, 3 H), 1.40 (q, 2 H), 0.73 (&, 3 H);
- . LRMS m/e 772.
2412-{3-F morophenyl)-1H-midezoi-1- *H nmr (DMSO-dS) 8 928 (s, 1 H),
Yimettl-1-o 1H- 824 (s, 1 H), 8.23 (d, 1 H), 7.94 (d, 1 H), 7.69-7.48
idazof4,5-cjpyridine (m, 4 H), 6.12 (s, 2 H), 439 (g, 2 H), 2.77 (s, 3 H),
[ 2-[2{2-FIuoropyrid-o-yi)-1H-imidezol- 11}.11 — :c%cn) 58 l;.Ek(:mlﬁn). 8.16(d, 1 H), 7.87
nmr - 5, . o
3-ymathy}-1-propyt S-metiyt-1H- (dd, 1 H), 720 (d, 1 H), 7.16 (4, 1 H), 7.10 (4, 1 H),
idazof4,5-clpyridine 6.87 (d, 1 H), 626 (s, 2 H), 4.19 (t, 2 H), 2.65 (s, 3 H)|
o S— - 165 (g, 2 H), 0.83 (4, 3 H; ERMS me 351,
uoropysid-6-yl)-1H-imidazok | TH nmr (CDCI3) 6 8.93 (s, 1 H), 8.16 (3, 1 H), 7.87
1 imetyl M_;wm' (a4, 1 H), 7.18 (d, 1 H), 7.12 (s, 1 H), 6.87 (d, 1 H),

6.26 (s, 2 H), 430 (q, 2 H), 2.65 (s, 3 H), 1.22 (¢, 3 H);
LRMS m/e 337 1
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N-Morpholino 2-J2-2-fluoropyrid-8-¥1)- | H nmr (CDCI3)  8.17 (4, 1 H), 7.88 (dd, 1 H), 7.75
mﬂwﬂﬁhﬂwiwﬁ (d, 1 H), 7.51 (s, 1 H), 728 - 725 (m, 1 H), 7.21 (s, 1
azole-8-carboxamide H), 7.16 (s, 1 H), 6.89 (d, 1 H), 629 (s, 2 H), 4.24 (t, 2|
H), 3.69 (br s, 8 H), 1.67 (g, 2 H), 0.82 (t, 3 H);
| v LRMS mle 449.
2-{[2{2-Fiuoropyrid-6-yl}-1H-Imidazol- | TH NMR, 5ppm (CDCL3): 8.39(dd!, 1H), 8.19(m, 1H),
bﬂm@:':ﬂ-*‘"‘?"“"""“"“l‘ & | 8.02(dd, 1H), 7.89(m, 1H), 7.20-7.26(m, 3H), 6.89(m,
Ipyrd 1H), 6.32(s, 2H), 4.47(q, 2H), 1.30(, 3H) LC-MS:
pann T caled: 322.35, found 323.3(M+1)
iH-imidazol- | 'H NMR, &ppm (CDCI3): 8.38(dd, 1H), 8.18(dd, 1H),
;memﬂwmﬂ-'m“mlﬁ- 8.01(dd, 1H), 7.88(m, 1H), 7.20-7.27(m, 3H), 6. 87(dd,r
1H), 629(s, 2H), 4.21(d, 2H), 2.27(m, 1H), 0.87(d,
goo0 L 6H) LC-MS: calcd: 350.40, found 351.3(M+1)
241211, 5-Dimethyipyrezor3y))-1H- | 1H nmr (CDCI3): 8.37(1H, dd), 8.04(1H, dd),
mm'jgmva-:-m%’”- 7.22(1H, dd), 7.06(1H, d), 7.02(1H, d), 6.66(1H, s),
&z0[4,6-bjpyrd 6.20(1H, 5), 4.192H, ©), 3.83(3H, 8), 2.33(3H, 3),
1.60-1.53(2H, m), 0.76(3H, 1), LRMS calcd, 335.4,
- found 336 . _
i 1H- 1H nor (CDCI3): 8.38(1H, dd), 8.05(1H, dd),
imidezol-1-ylmethyi}-1-propyl-3H- 7.42(1H, d), 7.23(1H, dd), 7.09(1H, d), 7.04(1H, d),
imidazoj4,3-bjpyridine 6.91(1H, d), 621(2H, 5), 4.192H, ), 3.97CH, n),
1.61-1.50(2EL, m), 0.76(3H, 1), LRMS calcd. 321.4,
o found 322.3(MH+).
2-{2-(2,3,6-Trifluarophenyf)-1H- 'H NMR, Sppm (CDCI13): 8.40(dd, 1H), 8.02(dd,
o S PP | 1), 7.24-1?51 3H), 7.11(d, 1H), 1.oocm.°?(m.
Imidezol4, 5.36(s, 2H), 4.02(q, 2H), 1.09(t, 3H) LC-MS: calcd:
- 35734 found 358.2
2242, AH-midezok | TH NMR, Sppm (CDCI3): 8.38(dd, 1H), 8.02(dd, 1H),
S-¥melinf-1-propy Sb-imidezotd & | 7.59(dd, 1H), 7.39(dd, 1HD), 7.21-7.29(m, 3H), 7.10(4,
1H), 5.29(s, 2H), 3.90 (¢, 2H), 1.53 (m, 2H), 0.79(,
aees 3H). LC-MS: calod: 386.29, found 386.3
' 2{[242,3-Fluoropheny}-TH-midezol-1- | TH NMR, 8ppm (CDCI3): 8.40(dd, 1H), 8.04(dd, 1H),
@M’Mﬂﬂ‘-& 7.22-7.43(m, 5H), 7.08(d, 1H), 5.40(s, 2H), 3.99 (ql,{)
e Sciiin —_— 2H), 1.05(t, 3H). LC-MS: caled: 339.35 found 340,
[ 2-72-{2.3 Fiuorophenyl)-1FHimidezol-- | TH NMR, sppm (CDCI3): 8.39(dd, 1H), 8.03(dd, 1H),
Yimethyll-1-propyt-aH-imidazoi4.5- | 7.22-7.42(m, SH), 7.09(d, 1H), 5.39(s, 2H), 3.86(s,
Ipyridine 2H), 13.551;.2[—[).0.786. 3H) LC-MS: calcd: 353.38
TR THucopheny T H-1 NMR (CDCI3): line list provided 4.23 (t, 1H
wwﬂfwﬁ-ﬂm}- 4.31 (t, 1H), 4.50 (¢, 1H), 4.66 (t, 1H), 5.40 (s, 2’:?)'
Idazof4, 5-blpyrid 7.01-7.09 (m, 2H), 7.20-7.26 (m, 2H), 7.43 (m, 1H),
vew - — ;!99(d.ll-1),_.32(d.1m LC-MS: M + 1,376
212-2.4,6-Trifucrophenyl H NMR, 3ppm (CDCL3): 8.41(dd, 1H), 8.03(dd, 1H),
e ey} 1-propyk3t- 1 7.50(m, 1K), 7.22-7.29(m, 2H), 7.07-7.15(m, 2H),
azof4 S-bipyridine 537(s, 2H), 3.93(t, 2H), 1.53(m, 2H), 0.82(t, 3H).
— LC-MS: caled: 371,37, found 372.2(M+1)
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anyl)-1H-imidarol-

2{12-(2.4-Difluoroph
1-y|]nnu-|y|}-1-du|-aﬂ-lm 5-
bipyridina

dihvdrochloride
m), 8.07-8.06(1H, m), 7.99-7.96(2H, m), 7.86-

1H nmxr (46 DMSO): 8.35-833(1H,

7.80(1H, m), 7.63-7.57(1H, m), 7.35-732(1H, m),
7.28-7.25(1H, m), 5.89(2H, s), 4.27(ZH, ¢), 1 283K,

oot ), LRMS calcd. 339.3, found 340.20ME+).
2-{[2-2,6-Diiflucrophenyl)}-1H-imidazol- | H-1 NMR (CDCI3): line list provided 4.14 (1, 1H),
ﬂmﬂmﬂ-ﬂ"ﬁ?ﬂw-’-ﬂ- 4,24 (1, 1H), 4.46 (1, 1H), 4.64 (1, 1H), 5.40 (s, 2H),
Imidazofd,5-blpyrid 6.98 (m, 2H), 7.11 (s, 1H), 726740 (m, 3H), 8.01 (d,
Yovy 'IIID, 8.34(d, 1H) LC-MS: M + 1,358
24[2-(2-Trtuoromethyiphenyl-TH-~ | TH NMR, 8ppm (CDC13): 8.39(dd, 1H), 8.02(dd, 1H),
m&*ﬂ?"’"‘mmﬂﬂ"” 7.84 (dd, 1H), 7.53-7.65(m, 2H), 7.45(m, 1H), 7.21-
Sblpyridine 7.27(m, 2H), 7.09(d, 1¥D), 5.17 (s, 2H), 3.93(t, 2H),
1.59(m, 2H), 0.80(t, 3H) LC-MS: calod: 385.40,
= lﬁ)ﬂnd 386.2 (M+1)
2-12-2-Chiorophenyl)-1F-Hmidezor1- | TH NMR, &ppm (CDCI3): 8.38(dd, 1H), 8.02(ad, 1H),
gﬂ;ymﬂw-’""m"-& 7.33-7.56(m, 4H), 7.19-7.27(m, 2H), 7.09(d, 1H), 5.30
(s, 2H), 3.85(t, 2H), 1.50(m, 2H), 0.76(t, 3H) LC-MS:
asasn caled: 351,84, found 352.2(M+1)
2-{R-{2-Cyancpheny)-1H-imidazol-1- | dikrydroehloride 1H nmr (46 DMSO): 8.31(1H, d),
imethy(H-1-propyttHimidazo4 - | 8.15(1H, s), 8.05-8.03(ZH, m), 7.94-7.92(2H, m),
Jpyridine 7.85-7.77(2H, m), 7.27-1.24(1H, m), 5.97(1H, s),
4.14(2H, 0), 1.72-1.64(2H, m), 0.75(3H, t), LRMS
ey - _ calod. 3424, found 343 3MIH+).
2-13-{Z-Fuorophenyl-TF-imidazoF1- | TH NMR, ppm (CDC13): 8.39(dd, 1H), 8.03(dd, 11),
W'IWNHM-*"' 7.65(m, 1H), 7.50(m, 1H), 7-20-7.35(m, 3H), 7.07(d,
1H), 5.38 (s, 2H), 3.84(t, 2H), 1.46(m, 2H), 0.74(t,
_— 3H) LC-MS: calod: 33539, found 336.20M+1)
2{2-(2-Fiuoropyrid-6-y1)-1H-midezol- | T NMR, Sppe (CDCI3): 8.39(dd, 1H), 835(m, 11,
e 1 PropySH-mIAeToi.E- | 8.12(m, 1H), 8.02(dd, 1H), 735(m, 1H), 7.22-7.29(m,
2H), 7 lo(d. lH). 5.43(s, 2H), 3.95 (t, 2H), 1.54 (m,
adekda . LC-MS: calcd: 336.37, found 337.2
2-J2~2-Fioro-S5-rfiuoromethyiphenyl)-| F-1 NMR(CDCB) line list provided 1.08 (t, 3H),
{H-midazoh-1-yljmethyl-1-athyl-3H- | 3 99 (q, 2H), 5.38 (s, 2H), 7.10 (s, 150, 7.22-7.39 (m,
imidazof4,5-bjpyridine 2H), 7.75 (m, 1H), 7.93 (m, 1H), 8.02 (d, 1H), 8.38 (d,|
ssse — 1H) LC-MS: M +1, 390
2{J2-{2-Fluoro-5-melhyighenyl- 1H- | " NMR, &ppm (CDCI3): 8.38(dd, 1H), 8.04(dd, 1H),
midazot-1-ylimethyl}-1-p 7.44(4d, 1H), 7.22-7.30(m, 2H), 7.19(d, 1H), 7.12(dd,
midezof4,5-blpyridine 1H), 7.05(d, 1H), 5.37(s, 2H), 3.84(t, 2H), 2.36 (s,
3H), 1.46(m, 2H), 0.76(t, 3H) LC-MS: caled: 349.41
" - : found 350.3
| 223 woropyrid-2yl)-THimidezor | dihvdrochleride 1H nmr (96 DMSO): 8 48-8A6(1EL,
Lylmetini-1 roryh S i m), 8,30(1H, dd), 8.12-8.03(2H, m), 7.96(1H, d),
Ipyridine 7.90(1H, dd), 7.72-7.65(1H, m), 722(1H, dd),
6.18Q2H, 3), 4.27(2H, 1), 1.83-1.75QH, m), 0.87(3H,
| ponee t), LRMS calcd. 336.4, found 337.2.
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2-{2-{2-Metyiphenyl)-THimiiazo-1- | H-1 NMR (CDCI3): line list provided 0.73 (1, 3H),
%‘hﬁ}mmﬂﬂﬂﬂ"l‘ﬁ- 1.49 (m, 2H), 224 (s, 3H), 3.81 (m, 2H), 522 (s, 2H),
Ipyridine 7.10 (s, 1H), 7.18-7.36 (m, 6H), 8.02 (d, 1H), B37 (d,
wown | . 1H) LC-MS: M +1,332
?ﬁ*ﬂﬂﬂ}ﬁmrfﬁmﬂ; N H-1 NMR (CDCI3): 2.13 (s, 3H), 4.14 (m, 1H), 4.4 |
imidazol-1-yljm ~\&-fluorosinyl) | (m, 1H), 4.48 (m, 1H), 4.64 (m, 1H), 5.29 (s, 2H),
SH-imidazo[4,5-blpyridine 7.09-7.26 (m, 6H), 8.02 (d, 1H), 8.35 (d, 1H) LC-MS:
 m M+1,354
;ﬂz&ﬁwmwﬁwm ) H-1 NMR (CDCI3): line fist provided 2.16 (s, 3H),
-1-yljmatiyl)-1-2-fluorostryl)- | 419 (¢, 1H), 4.26 (¢, 1H), 4.49 (t, 1H), 4.57 (t, 1H),
SHHmidazol4.5-blpyridine 5.28 (s, 2H), 7.02-7.07 (2H), 7.14 (s, 1K), 7.21-7.26
m — - (m, 3H), 8.02 (4, 11D, s.)ss'(d; ::2 lL}cD'h:s 354
-Mathyl5-fluorophenyl)- H NMR, 5ppm (CDCI3): 8.3 03(dd, 1H),
'mﬂﬂﬁjmwﬂ 720-7.31(m, 3H), 7.07-7.13(m, 3H), 5.24(s, 2H),
imidazof4,5-blpyr : 3.38(, 2H), 2.22(s, 3H), 1.54(m, 2H), 0.78(t, 3H) LC
b | _ MS: caled; 349.41 found 350.3
2-[2-{2-Methyithiazol-4-yl)-1H- TH NMR, Sppm (CDCI3): 8.40(dd, 1H), 8.05(dd,
m:rmm* 1H), 7.88(s, 1H), 7.25(m, 1H), 7.11(d, 1H), 7.07(d,
50l 1H), 6.25(s, 2H), 4.35(g, 2H), 2.78(s, 3H), 1.18(;, 3H)
| LC-MS: caled: 324.41, found 325.2(M+1)
22-{2-Methylthiazol-4-y1)-1H- TH NMR, 8ppan (CDCI3): 8.40(dd, 1H), 8.05(dd, 1H),
imidazol-1-yfimethyi-1propy-SH- . | 9 91¢5. 1H), 7.24(m, 1H), 7.11(d, 1H), 7.07(d, 1H),
tmklizot4,6-blpicine 6.30(s, 209), 4.22(t, 2H), 2.78(s, 3H), 1.62(m, 25,
wmmeom | 0.79(t, 3H) LC-MS: calcd: 338.44, found 339.20M+1
2-{2-(2-Methoxyphenyl)-1H-imidazol-1- 1H nmr (46 DMSO): 8.33(1H, 4d),
M1-F°W"Hmm4-5- 8.02-7.99(2H, m), 7.93(1H, d), 7.65-7.59(1H, m),
Ipyrid 7.51-7.48(1H, m), 7.29-7.21(2H, m), 7.11-7.06(1H,
m), 5.75(2H, 5), 4.12(2H, 1), 3.64(3H, 8), 1.69-
1.61(2H, m), 0.74(3H, t), LRMS calcd. 347.4,
I frumfi348.3QMH-),
2 H- H NMR, 8ppm (CDCI3): 8.38(dd, 1H), 8.30(dd,
mw"*w' 1H), 8.03(dd, 1H), 7.87(dd, 1H), 7.19-7.27(m, 2H),
S-bjpyridine 7.01-7.05(m, 2H), 5.33(s, 2H), 3.97(s, 3H), 3.86(,
2HD), 1.47(m, 2D, 0.77(, 3H). LC-MS: calod: 34841,
00000 _ . found 349.3(M+1)
~ | 2242 Methaxy-5-fuorophenyl)-TH- | TH NMR, 8ppm (CDCI3): 8.39(dd, 1H), 8.03(dd,
:::”;:jﬂ“'m"m 1H), 7.15-7.32(m 43), 7.03(d, 1H), 6.96(dd, 1H),
S-lpyridine 5.30(s, 2H), 3.84(t, 2H), 3.79(s, 3H), 1.46(m, 2H),
| oo 0.76(t, 3H) LC-MS: caled: 365.41 found 366.2
2-023.4-Difucrophanyl)-1tidmidezo- | 1H nmr (CDCI3): 8.38(1H, dd), 8.04(1H, dd), 7.56-
;-v'l"':'.mwwﬂm‘-s- 7.50(1H, m), 7.41-7.36(1H, m), 7.30-7.21(2H, m),
Ipyrd 7.15(1H, d), 7.04(1H, d), 5.4592H, 5), 3.92(2H, 1),
1.60-1.50(ZH, m), 0.80(3H, t), LRMS caled. 3534,
| onom found 354.3(ME+).
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2-12-(3 A-Ofiuoropheny-1 Frimidescr | -1 NMR (CDCE): line i provided 4.33 (. 18,
nmum-ﬂmmm 4.42 (t, 1H), 4.56 (t, 1H), 4.73 (¢, 1H), 5.51 (s, 2H),

7.07 (s, 1H), 7.18-7.26 (m, 2H), 7.39 (m, 1H), 7.55
(m, 1H), 8.07 (4, 1H), 837 (s, IH) LC-MS: M +1,
358

- 2-[243,5-Difivorophenyl)-TH-imidazoF | TH NMR, Sppm (CDCI3): 8.41(dd, 1H), 8.06(ad, 1),
;W‘*WM‘-’* 7.19:7.29(m, 4H), 7.08(d, 1H), 6.93(m, 1H), 5.52(s,
2H), 3.96(t, 2H), 1.57(m, 3H), 0.82(t, 3H) LC-MS:
asess - EEDE e ll.‘-llcd: 353.38, found 354.3(M+1)
E-Difiuorophenyly- HNMR, 8ppm (CDCI3): 8.41(dd, 1H), 8.06(dd, 1H),
mmﬂ-ﬂw- 7.19-7.31(m, 4H), 7.0(d, 1H), 6.93(m, 1H), 5.52(s,
,S-bipyridine 2H), 4.05(q, 2H), 1.14(t, 3H). LC-MS: caled: 339.36,
- — found 340.3(M+1) TERTN
=~ | 1H mxor (CDCI3): 9.09(1H, 5), 8.43(1H, d), 793(1H,
mgﬁﬂm-mmﬂ- s), 7.84(1H, d), 7.72(1H, d), 7.62(1H, 1), 7.25(1H, ),
- 7.19(1H, d), 7.09(1H, d), 5.502H, 5), 3.63(2H, 1),
T T : 149-139CH, m), 0.75GH, ).
-Triuoromethylpyrid-6-y>-TH- | 'H NMR, 5ppm (CDCI3): 8.53(d, 1H), 8.39(dd, 1H),
imitazol-1-yljmettyil-1-propyt-3H- 7.96-8.06(m, 2H), 7.64(dd, 1H), 7.20-7.27(m, 3H),
(mikazoid,S-bipyridine 6.42(s, 2H), 4.26(t, 2H), 1.61(m, 2H), 0.72(1, 3H) LC-
e T | T a;::;s_(a'cncn) "s'}z"iﬁ'.‘f;‘& 83
-~ . . 9(“1 IH)I
imidazol-1-ylimethyl}-1-ethy-3H- 7.90-8.05(m, 2H), 7.64(d, 1H), 721-72%(m, 3
imidezo{4,6-bjpyridine 6.42(s, 2H), 4.39(q, 2H), 1.17(t, 3H) LC-MS: ]:d)'ed:
L : 37236, found IT3IMH)
| | nen o e s
3H-imidazof4,5-bipyridine » iy . »
7.88-8.00 (m, 25D, 8.33(d, 1H), 8.49(d, 1H) LC-MS:
| 0omx M+1, 391, M—1, 389
2 WM-MH“ HCl salt H-1 NMR (dmso): line list provided 4.77
-vum-ﬂw- uoroethyl)-3i- (s, ZH), 4.90 (m, 2H), 628 (s, 2H), 7.24 (m, 1H), 7.62
imidazof4,S-blpyridine (4, 1H), 7.93 (m, 2H), 8.12 (m, 2H), 8.36(m, 2H) LC-
| px R R SR miGE g{smng.t - (CDCD): §.39(d3, 1H), 8
Sppm : 8. 23(dd, 1
3 imethyl}1-athyk-3r-midezol4 8- | g,03(ad, 1H), 7.76(s, 1HD), 7.19-7.29(m, 4H), T
2H), 4.48(q, 2H), 1.29(t, 3H) LC-MS: calod: 338.80),
- - _— found 339 2M+1)
2-[2-{2-Chioropyrid-&-yI-1H-midazol- | 'H NMR, Sppm (CDCI3): 8.39(dd, 1H), 8.23(dd,
o enyi-1-propy+HHmIdazol4,5- un. 8. oz(dd. 1H), 7. 76(1. 1), 7. 19-7&;:. f:m.
[TTT° ]
2-[2-{2-Cyanopyrid-8-yl)-1F-imiduzo- 'HNMR. 5ppm (cocu) '8.56(ad, 1H), 8.39(ad, 1
;-vllmﬂwd-proml-l-lmﬂmﬂ-s- 8.00(dd, 1H), 7.92(dd, 1H), 7.63(dd, 1H), 7.20- .
Ipy 7.29(m, 3H), 6.32(s, 2H), 436(t, 2H), 1.80(m, 2H),
| bbbty 0.89(t, 3H) LC-MS: caled: 343.39, found 344.1(M+1)|
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31]2{2-Cyanopyrid Syl TH-imidazo- | 'Hl NMR, dppm (CDCI3): 8.56(dd, 1H), 8.40(ad, 1H),
L ¥imetin}-1-sty-3H-midazoidS- | 8.01(dd, 1), 7.93¢, 1H), 7.63(dd, 1H), 7.21-7.29¢m,
Ipyid 3H), 6.33(s, 2H), 4.44(q, 2H), 1.35(t, 3H) LCMS:
| oo | i calod: 329,37, found 330.10M+1)
%2"“"'1‘"3:"%"5‘.‘1””' H-1 NMR (CDCI3): line list provided 4.74 (m, 1H),
1-yimethy}-1-(2-fiuoro - 4.84-4.95 (m, 3H), 6.16 (s, 2H), 7.19-7.28 (m, 2H),
imldazo[4,5-blpyridine 7.39 (s, 1H), 7.54 (d, 1H), 7.83 (t, 1H), 7.89 (4, 1K),
cckdood . 8.34 (m, 1H), 8.53 (d, 1H) LC-M3: M + 1, 348
(2@ iFHmiazoF | H-1 NMR (CDCI3): line list provided 1.28 (m, 4H),
I-¥imathyl-1 cyclopropy-3h- 3.37 (s, 1H), 3.48 (s, 2H), 6.36 (s, 2H), 7.15-7.28 (m,
szold S-bipyridine 3H), 7.56 (d, 1H), 7.86 (m, 2H), 838 (m, 1H), 8.54 (d,
o 1H) LC-MS: M + 1, 342 M1, 340
2-[2-{2-Pyrid-8-yicarboxamide}-1H- | 'H NMR, Sppm (CDCL3): 8.88(s, 1H), 8.42(dd, 1H),
imidazol 1 ylimethyil-1-propyt3H- | §,38(dd, 1H), 8.15(dd, 1H), 7.98(dd, 1KD, 7.93(d, 1H),
mide2o(4,5-blpy 7.22-12%(m, 3H), 6.18 (3, 2H), 5.67(s, 1H), 4.07(t,
ZH), 1.54(m, 2H), 0.83(t, 3H) LC-MS: caled: 361.41,
e | found 362.2(M+1)
2-{12(3-Fiuorophamyl}-TH-midezoF1- | H-1 NMR (CDCI3): 4.26(t, 1H), #.35(t, 1H), 4.51(,
yiimethy()-1-(2-fuorcethyl)-3H- 1H), 4.67(t, 1H), 5.54(s, 2H), 7.09-7.45 (m, 4H),
_Tﬂ#.&bwﬂh- 8.06(d, 1H), 8.36(d, }H) LC-MS: M+ 1, 340
2 Fuorophenyi TFmidaz-T- | -1 NMR (CDCD): 4.59-4.62 (m, 310, 5.03 (@, 155,
gﬂMﬂH-dM-’H-WHmH-E- 5.43(s, 2H), 5.70 (m, 1H), 7.03 (s, 1H), 7.17 (m, 1H),
Ipyricine 7.25 (m, 2H), 7.43(m, 3H), 8.04 (d, 1H), 8.40 (d, 1H)
. _ LC-MS: M+ 1, 334, M 1 332
2-{[2-(3-Fluorophenyl)-1H-midezol-1- | H-1 NMR (dmso): 3.47 (s, 1H), 4.78 (s, 2H), 5.65 (s,
!b'lm#!‘gnlﬂmwﬂ*ﬂ'ﬂmﬁ-fr 2H), 7.07-745 (w, SH), 7.45(m, 2H), 8.07(m, 1H),
- Py 8.42(m, 1H) LC-MS: M+1,332, M—1, 330
fﬁ '-tz-ﬁuo;npvru-a-w-1u;:n" Wazor | H-1 NMR (CDCI3): line list provided 1.20-1.24 (m,
methyl}-1-cyclopropyt-3 4H), 3.35 (m, 1H), 6.29 (s, 2H), 6.79 (d, 1H), 7.15 (m,
tmiazof4,S-bjpyridine 3H), 7.82 (g, 1H), 7.92 (d, 1H), 8.15 (, 1H), 837(d,
- 1H) LC-MS: M + 1,335
2-2-{2-Fuoropyrid-6yi)-1FHmidazor | H-1 NMR (CDCL3): line list provided 4.87 (d, 1H),
1-vllmcwll-1-allvl-3H-lmldm!4-5- 5.14 (m, 3H), 5.87 (m, TH), 624 (s, 2H), 6.86 (dd,
Ipyridine 1H), 7.23 (m, 3H), 7.84 (m, 1H), 8.02 (4, 1H), 8.15
(m, 1H), 838 (d, 1H) LC-MS: M + 1,335, M—1,
MO0 . 333 _
| 2{fa{2-Fworopyid 8-yl IFHmidazor | HCl salt H-1 NMR (CD30D): 5.42 (g, 2H), 6,40 (3,
1-vgm'ﬂ'vg_-1-ﬂ-2-=4ﬂﬂm'“w')-3"- 2H), 724 (4, 1H), 7.37 (m, 1E), 7.90 (m, 2H), 8.03
imidazof4,5-bipyridine (m, 2H), 8.22 (m, 1H), 8.43 (m, 1H) LC-MS: M +1,
] ar7 '
zuz-m-nun:opynd-s-yn-ﬂ-l-unm “H NMR, Sppm (CDCI3): 8.37(dd, 1H), 8.18(dd, 1H),
1'!"1'""*'9'1-| | WWH- 8.01(dd, 1H), 7.88(m, 1H), 7.20-7.26(m, 3H), 6.87(dd,

1H), 6.31(s, 2K), 4.31(d, 2H), 1.22(m, 1H), 0.42-
0.53(m, 4H) LC-MS: calcd: 348.39, found

349.3(M+1)

172



nnnann

282

"H NMR, &ppm (CDC13): 8.38(dd, 1H), 8.19(m, 1H),

222 8-yl)-1H-imidezol-
_ ;W"W"'""M‘-* 8.02(dd, 1H), 7.85(m, 1H), 7.20-7.26(m, 3H), 6.88(m,
1H), 6.32(s, 2H), 4.35(, 21), 1.74(m, 2H), 0.85(t, 3H)r
LC-MS: caled: 336.37, found 337.20M+1)
2-{[2{2-Fluoropyrid-8-yl)}-1H-Imidazol- | "H NMR, §ppm (CDCI3): 8.36(dd, 1H), 8.18(m, 1
wgmeulvg-;-m%rrwl-m- 8.00(dd, 1H), 7.90(m, 1H), 7.18-7.22(m, 2H), 7.1313:
imidazof4,5-blpyridine 1H), 6.85(m, 1H), 6.32(s, 2H), 5.04(m, 1H), 1.63(d,
6H) LC-MS: caled: 336.37, found 337.20M+1)
2-{]2-(2-Foropyrid-8-y1)-1H-imidazol- oride 1H nmr (d6 DMSO): 8.39(1H, dd),
l;mmemvgmmﬂ- 8.33(1H, dd), 825(1H, q), 8.03(1H, d), 7.95(1H, d),
idezof4,6-tipyridine 7.87(1K, dd), 7.33(1H, dd), 721(1H, dd), 6.34(2H, 1),
5.18(1H, m), 3.28-1.20Q2H, m), 2.58-2.42(2H, m),
2.00-1.86(2H, m), LRMS calcd. 348.4, found
__ 349.3(MH+).

TWWHH , H-1 NMR (CDCI3): line list provided 2. 35 (s, 3H),
idaczol-1-ylimathyl}-1-2-fluorosthyl)- | 426 (1, 1H), 4.35 (¢, 1H), 4.51 ¢, 1H), 4.67 (t, 1H),
StHmidazof4,5-bipyridine 5.53 (s, 2H), 7.07 (s, 1H), 7.18 (3, 1H), 7.26-7.34 (m,

41, 8.07 (d, 1H), 8.36 LC-MS: M + 1, 354
z crophenyl-F-midezor1- | HIClaslt H-TNMR (DMSO): Ene lit provided 1.03-
metiyl}-1-cyiciopropyl-3H- 1.22 (m, 4H), 3.37 (m, 1H), 5.96 (s, 2H), 7.22 (m,
imidazo}d,6-blpyridine 1H), 7.45-7.78 (m, 4H), 7.95-8.03 (m, 3H), 8.37 (¢,
- |1 LcMS: M+1334, M1 332
2R wa = H-1 NMR (CDCI3): line list provided 3.89 (s, 3H),
Hrimidezol-1-yljmethyl)-1-(2- 4.55 (s, 2H), 4.9 (m, 1H), 4.71 (m, 1H), 5.93 (s, 2H),
fuoroetiyl}-3H-imidazoid,S-bipyridine | 7 11 (s, 1), 7.25 (m, 2H), 747 (s, 1H), 8.04 (d, 1H),
i 8.36 (d, 1H) LC-MS: M + 1, 360
[ 2-{12-(3-Methoxyphenyl)-1H-midazol-1- 1H nmr (d6 DMSO): 8.35(1H, dd),
Yimethyi}-1-propySH-imidamoi4,6- | §.04-7.98(2H, m), 7.9(1H, d), 748(1H, 1), 7.35-
Ipyridine 7.19(4H, m), 5.95(2H, 5), 4.22(2H, 1), 3.69(3H, 8),
1.79-1.68(2H, m), 0.81(3H, 1), LRMS calcd. 347.4,
found 348 30MEL).
24{2-Thien-3-y1-1H-imklazo}-1- H NMR, Sppm (CDCI3): 8.40(dd, 1H), 8.05(dd, 1H),
yometViH1-propyk-SHHmIdazold,5- | 7.66(dd, 1H), 7.43-7.49(m, 25), 7.25(dd, 1H), 7.14(d,
Ipyridin 1H), 7.02(d, 1H), 5.55(s, 2H), 3.91(t, 2H), 1.51(m,
2H), 0.79(t, 3H) LC-MS: caled: 323.42 found 324.3
2-{12-(1-Methy-4-chioropyrazor-a1 1H nmr (CDCI3): 8.38(1H, dd), 8.04(1H, dd),
1H-lm'dml-1*v'lm°ﬁvﬂ-1-l=f°wl-3"l- 752(1H, 5), 7.26-721(2H, m), 7.05(1H, d), 5.98(2H,
Imidazo{4,5-bjpyridine 5), 4.15(2H, 1), 3.94(3H, ), 1.62-1.52(ZH, m),
0.80(3H, 1), LRMS calcd. 355.8, found 356.2QMH+).
2-{12(2Fioropyrid-5-y1)-1H-miiszol- | 1H nmr (CDCB): 8.53-8.51(1H, m), 8.40(1H, dd),
;W‘WH*“M“- 8.16-8.14(1H, m), 8.03(1H, dd), 7.28-7.23(2H, m),

7.11(1H, d), 7.05(1h, dd), 5.46(2H, 8), 4.00(2H, 1),
1.65-1.59(2H, m), 0.84(3H, 1), LRMS calcd. 3364,

found 337.1(MH+).
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3-{[2-(4-Chioropyrid-2-yl)- 1H-imidezor
1-yljmethyl}-1-ethyl-3H-midezo[4,5-
bipyridine

TH'NMR, éppm (CDCI3): 8.44(dd, 1H), 8.39(m,
1H), 8.03(dd, 1H), 7.18-7.28(m, SH), 6.41(s, 2H),
4.39(q, 2H), 1.20(t, 3H) LC-MS: calod: 338.80, found
339.20M+1)

"2-12-{4-Chioropyrid-2-yi}-1H-imidazol-
1-yijmethyl}-1-propyl-3H-imidazof4,5-
b)pyridine

H NMR, 5ppm (CDCI3): 8.36-8.45(m, 3H), 8.03(dd,
1H), 7.18-7.29(mn, 4H), 6.40(s, 2H), 4.28(t, 2H),
1.66(m, 2H), 0.81(t, 3H)

2{j2-(4-Chicropyrid-2-yl)-1H-imidazol-
1-yiimethy}-1-cyclopropyl-3H-
imideroi4, 5-b]pyridine

HCl selt H-1 NMR (DMSO): line list provided 1.24
(m, 4H), 3.48 (m, 1H), 6.43 (s, 2H), 7.19 (m, 1H),
7.67 (m, 1HD), 7.86 (d, 1H), 7.97 (s, 1H), 8.06(s, 1H),
8.31 (d, 1H), 8.56 (d, 1H), 8.64 (m, 1H) LC-MS: M+
1,351, M1, 349

2-{12-{(4-Chioropyrid-2-y1)-1 H-imidazol-
1-ylimethyl)}-1-(2-fiuoroetiyf)-3H-
Imidazo{4,5-b]pyridine

H-1 NMR (CDCI3): 4.60-4.77 (m, 2H), 4.81 (s, 2H),

6.35(s, 2H), 7.20-7.25 (m, 5H), 8.03 (d, 1H), 8.38 (m,
1H) LC-MS: M +1 357

24[2-{5-Mathyi

2-{f2-{4-Cyanopyrid-2-yi)-1H-imidezoF
1-yljmethyl}-1-propyi-3H-imidazo(4,5-
bjpyridine

dihydrochloride 1H nmr (d6 DMSO): 8.78(1H, s),
8.72(1H, d), 8.32(1H, dd), 7.99(1H, d), 7.93-7.86(3H,
m), 7-21(1H, dd), 6.34(2H, s), 4.37(2H, t), 1.91-
1.82(2H, m), 0.93(3R, t), LRMS calcd. 343.4, found
344.2(MHH).

BOIRZOR3YI-1H-
imkinzol-1-yjmethyl)-1-propyl-3H-
Imidexof4,5-blpyridine

'H NMR, Sppm (CDCI3): 8.39(dd, 1H), 8.04(dd, 1H),
7.19-727(m, 3H), 6.65(d, 1H), 6.10(s, ZH), 4.26(t,

" | ZH), 1.63(m, 2H), 0.83(t, 3H) LC-MS: caled: 322.37

found 323.2

2-{2-(3-F uaropyrid-2-y}-1H-imidazok
1-yfjmethyl}-1-{2-luoroathyl)-3H-

H-1 NMR (CDCI3): line list provided 4.584.66 (m,
2H), 4.75 (s, 2H), 6.03 (s, 2H), 7.21-7.35 (m, 4H),

7.57 (m, 1H), 8.04 (d, 1H), 8.41(m, 1H) LC-MS: M +
1,341

2-{T2-(3-Fuoropyrid-2-yf)-1H-Imidazol-
1-ylimethyl)}-1-ethyl-3H-imidezo}4,6-
bipyridine

TH NMR, 5ppm (CDCI3): 8.47(m, 1H), 8.40(dd, 1H),
8.04(dd, 1H), 7.62(m, 1H), 7.36(m, 1H), 7.23-7.28(m,
2H), 7.16(d, 1H), 6.10(s, 2H), 4.37(q, 2H), 1.19(t, 3H)
LC-MS: caled: 322.35, found 323.3(M+1)

2-{[2-{3-Flucropyrid-2-yi}- Himidazol
1-yijmethyl}-1-propargyl-3H-
imidero{4,6-blpyridina

HCl salt H-1 NMR (dmso): line list provided 3.51 (s,
1H), 5.25 (s, 2H), 6.25(s, 2H), 7.27(m, 1H), 7.72(m,
1H), 7.94-8.15 (m, 4H), 8.35(m, 1H), 8.50(1H) LC
MS:M+1, 333

2-{[2-{3-Fuoropyrid-2-yl)-1H-midazo-

HCl salt H-1 NMR (dmso): line list provided 1.19
(m, 4H), 3.36 (m, 2H), 6.24 (s, 2H), 721 (m, 1H),
7.70 (m, 1H), 7.88 (d, 2H), 8.00 (s, 1H), 8.07 (m, 3H),
8.31 (d, 1H), 8.52 (d, 1H) LC-MS: M +1,335

2{2-Thiazol-2y1H-imidazo-1-
ymethyl}-1-propyl-3H-imidazof4,5-
blpyridine

TH NMR, 8ppm (CDCI3): 8.40(dd, 1H), 8.05(d, 1H),
7.86(d, 1H), 7.40(d, 1H), 7.25(d, 1H), 7.22(d, 111),
7.15(d, 1H), 6.37(s, 2H), 4.27(t, 2H), 1.62(m, 2H),
0.78(t, 3H). LC-MS: calod: 324.41, found
325.3(M+1)
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2-{2-Thiazol- 2 TR-midazol-1- "HNMR, &ppm (CDCI3): 8.37(dd, 1H), .8.02(dd, 1H)
m1mwmﬂmw4.5- 7.84 (d, 1H), 7.39(d, 1H), 7.11-723(m, 3H), 6.32(s,
2H), 4.92(m, 1H), 1.56(d, 6H) LC-MS: caled: 324.41
I T found 325.4
21243 4-Dthuorophenyl)-1H-imidazol- | TH NMR, &ppm (CDCI3): 8.39(dd, 1H), 8.04(dd, 1H),
;im';n"g‘l*e‘hmﬂ-"ﬂldml“ﬁ' 7.54(m 1H), 7.40(m, 1H), 7.26-7.32(m, 2H), 7.16(d,
1H), 7.04(d, 1H), 5.47(s, 2H), 4.02(q, 2H), 1.08(t, 3H)
| mm LC-MS: calcd: 339.35 found 340.2
22~ Thiazok2-y-H-midazol-1- H-1 NMR (CDCD3): Iine list provided 5.32 (q, 2H),
yymethy(}-1--3H-imidazo[4,5-blpyridine | 6,19 (s, 2H), 7.19 (s, 1H), 7.26 (m, 25), 7.43 (s, 1H),
7.79 (d, 1H), 8.04 (d, 1H), 8.41 (m, 1H) LC-MS: M +
| 292 Thiazora - Hmidazor 2
- - dihvdrochloride 1H nmr (46 DMSO): 8.35(1H, dd),
mmﬂl—;gwwﬂ- 7.95(1H, dd), 7.90-7.87(2H, m), 7.81(1H, 8), 7.52(1H,
w20f4.8-blpyridine 5), 7.27(1H, dd), 6.35(2H, s), 4.31(2H, dO, 1.42-
1.38(1H, m), 0.55-0.52(4H, m), LRMS caled. 336.4,
| found 335.1(M-).
2 3-F1 -
{2-(3-F uompluryl)-ﬂ-i-inkhmld M+ 1213
orophenryl)-1H-imidezni-1- | H-1 NMR (CDCI3): 5.38(s, 2H), 6.91-7.17(m, 8H),
e Yﬂ""“’vﬂ"-ﬂ""!H H-benzimkiazole | 7.22.7.45 (m, 6H), 7.84 (d, 1H) LC-MS: 369
f’“’mmm"{""""“"” Hrimidazok | 13 1 NMR: 6.2 (s, 280, 6.78 (m, 1E), 7.03-7.37 (m,
p— 9H), 7.65-7.92 (m, 3H) LC-MS: M-1, 368
;j{lziﬁ-:umm-m-mgﬁd-
malhyi]- -.ﬂwl-&-mlhyl-‘ -
| ppospee | ro-3H-Im ine | LRMS caled. 339.41, found 340.2(MH+)
;ﬁ(m- i Py I_'_h;yI“:'-‘I{rn“l‘:lnul-'l- CD30D: 8.10-8.29 (m, 6H), 8.03 (S, 1H), 7.29 (4,
idazole- | 11), 6.4 (s, 2H), 4.59-4.65 (m, 2H), 2.0-2.12 (m, 2H),
| qooguaq | Ceic ackd Indrazide 1.06-1.07 (m, 3H). LCMS: M+ 394.3
3 Ethyr2{2-(3-fluoro-phenyl)- 21~ THNMR, dppm (CDCD3): 8.36(dd, 1H), 7.9%(dd, 1H),
gvm-ﬂmvﬂ-aﬂ-'mldwﬂ-s 7.65(d, 1H), 7.44(m, 1H), 7.20-730(m, 3H), 7.13(m,
Ipyridine ;:ID), 6.23(d, 1H), 4.36 (s, 2H), 4.15(q, 2H), 1.27(t,
i I —
S-Ethyl-24242,5-difucro-phenyly 2H- | 1H NMR, dppm (CDCI3): 8.35(dd, 1H), 7.95(ad, 1H),
Wmﬂhﬁﬂﬂ% 7.68(d, 1H), 7.09-7.27(m, 4H), 6.21(d, 1H), 4.29(s,
Ipyridine 2H), 4.17(g, 2H), 1.27(t, 3H) LC-MS: calcd: 339.35,
e found 340.2(M+1)
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TABLE VII
Ex. Name Analytical Data
;ﬁydop;opﬂ-:-m—ﬂf; H-1 NMR (CDCD3): 0.22 (m, 2H), 0.54(m,
ucrophanyl)-pyrazol-3- 2H0), 0.95(m, 1H), 3.84(d, 2H), +.32(s, 2H),
{'}m"’"’““’m“-s‘ 6.18(s, 2H), 7.13-7.25 (m, 4H), 7.65 (m,
2H), 8.52 (d, 1H) (line list enclosed) LC-
. _ MS: M+ 1,366
;-Ordomwl-z-ﬂz-(sﬂ H-1NMR (CDCI3): 0.22 (m, 2H), 0.54(m,
uorophenyl)-pyrazo 2H), 0.95(m, 1H), 3.82 (d, 2H), 4.41(g, 2H),
1H-imidezo(4,5-bjpyridine 6.22(s, 2H), 7.05-7.70 {m, 7H), 8.50 (m, 1H)
b )  |Lo-MS:M+12348
1-Propyi-2{[2(2,5-dMluorophenyl)- | H-1 NMR (CDCL3): 0.82(t, 3H), 1.62(h,
MM‘“— 2H), 3.85(t, 2H), 433 (s, 2H), 6.20 (s, 1H),
dazoj4,5-bjpyridine 7.05-7.25(m, 4H), 7.82(m, 2H), 8.53(d, 1H)
o ) _ LC-MS:M+1,35¢
1-Eﬂwl-2-uz{a-nmmpmvn-m 1H nmr (CDC13): 8.19(1H, d), 7.61(1H, d),
pyrazol-3-ylimethyi)-4-chioro~ 7.48-1.44(1H, m), 7.28-7.13(4H, m),
Imitezof4,B-clpyridine 6.14(1H, m), 4.44(2H, 1), 3.93(2H, 9),
1.17(3H, 1), LRMS caled. 355.8, found
| d TR ?SGJ(MH'P)

i H NMR, §ppm (CDCI3): 7.72(dd, 1H),
fuaraphenyf)-pyrezo 2.63(d, 1H), 7.40-7.49 (m, 2H), 7.24-7.34(m,
1H-benzimadatole-8-carboxamide | 411, '7°13(d, 1H), 6.18(d, 1H), 4.35(s, 2H),

:ig(q. 2H), 3.13(s, 2H), 3.07(s, 3H), 1.23(t,
* 1-Ethyr2-{12-{3-ucrophenyl)- LC-MS: calcd: 391.45, found 392.3 (M+1)
1 3H-imidazol4, 5-blpyridine
1-Ethya-{T2-{3-fucrophenyi)-
pyrezol-3-yljmethyl}-3H-
B imidazo[4, 5-bipyridine .
1-Ethyl-2-{2-(2,5-difiuoraphenyl)-
pyrezol-3-yimethyl}-aH-
h | tmidezoi4.6-bipyridine _
1-Heopropyl-2-{[2-{3-flucrophenyl)-
pyrezol-3-yfjmethwl}-3H-
! imidazol4,5-bipyridine
1-Propyl-2-{f2-{3-fluarophenyly-
. | pyrazol-3-yiimethyl}-3H-
| .| imidazol4,5-bipyridine _
1-Ethyl-2-{[2{3-fluorophenyl)-
pyrazol-3-yimethyl}-5-
| k____ | trifluoroacetyl-1H-benzimadazole
1-Ethyl-2-{[2-(3-chlorophenyl)-
pyrazol-3-yiimethyl}-5-
{ trif -1H-banzimadazole T
. 1 2 .
- -Ethyt -Ili-(a-ﬂuomp:mw— _'Hmsppn(cncn). 7.95(m, 1H),
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(ethoxysthaxyimino)ethyl]-1H-
berzimecdazole

7.72(dd, 1H), 7.63(q, TH), 7.45(m, 1H),
7.11-7.31(m, 4H), 6.18(d, 1H), 4.34-4.37(m,
4H), 3.98(q, 2H), 3.77(t, 2H), 3.58(q, 2H),
2.33(s, 3H), 1.18-1 26(m_ 6H)

1{3-Cyanopropyly-2-{2-3-
flugrophenyl)-pyrazol-3-yijmethyl}-
1H-benzimadazole

LC-MS: calcd: 449.53, found 450.30M+1)

1-{2-Fiuorosthyl}-2-2-(F

fiuorophenyl)-pyrazol-3-ylimethyi}-

1H-benzimadazole

1-Ethyi-2-{2-(3-fluarophenyf)-
pyridin-3-yijmethyl)}-5-cyano-1H-
banzimadazols

1-Ethy-2-{J2-(3-chiorophenyl)-
pyridin-3-yfjmethyl}-5-cyano-1H-
benzimadaxala
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Exsmple 22
Preparation of radioclabeled probe compounds of the invention

The compounds of the invention are prepared as radiolabeled
probes by carrying out their synthesis using precursors
comprising at least one atom that is a radioisotope. The
radioisotope 1is preferably selected from of at 1ieast one of
carbon (preferably *C), hydrogen (preferably 3H), sulfur
{preferably *8), or iodine (preferably 257y Such radiolabeled
probes are conveniently synthesized by a radioisotope supplier
specializing in custom synthesis of radiolabeled probe compounds.
Such suppliers include Amersham Corporation, Arlington Reights,
IL; Cambridge Isotope Laboratories, Inc. Andover, MA; SRI
Internationa’., Menlo Park, CA; Wizard Laboratories, West
Sacramento, CA; ChemSyn Laboratories, Lexena, KS; American
Radioclabeled Chemicals, In¢c., St. Louis, MO; and Moravek
Biochemicals Inc., Brea, CA.

Tritium labeled probe compounds are also conveniently
prepared catalytically via platinum-~catalyzed excharge in
tritiated acetic acld, acid-catalyzed exchange in tritliated
triflucroacetic acid, or heterogeneous-catalyzed exchange with
tritium gas. Such preparations are also conveniently carried out
as a custom radiolabeling by any of the suppliers listed in the
praceding paragraph using the compound of the invention as
supstrate. 1In addition, certain precursors may be subjected to
tritium-halogen exchange with tritium gas, tritium gas reduction

of unsaturated bonds, or reduction using sodium borotritide, as
appropriate.

Example 23 .
Receptor autoradiography

Receptor autoradiography (receptor mapping) is carried out
in vitro as described by Kuhar in sections 8.1.1 to 8.1.9 of
Current Protocols in Pharmacology (1998) John Wiley & Sons, New
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York, using radiolabeled compounds of the invention prepared as
described in the preceding Example.

Example 24
Binding Assay

This assay 1s a standard assay for CGABA, binding affinity.
The high affinity and high selectivity.’of caompounds of this
invention for the benzodiazepine site of the GABA, receptor is
confirmed using the binding assay described in Thomas and Tallman
(J. Bio. Chem. 1981; 156:9838-9842, and J. Neurosci. 1983; 3:433-
440) .

Rat cortical tissue 13 dissected and homogenized in 25
volumes (w/v) of Buffer A (0.05 M Tris HCI buffer, pH 7.4 at 4
°C). The tissue homogenate is centrifuged in the cold (4 °C) at
20,000 x g for 20 minutes. The supernatant 1s decanted, the
pellet rehomogenized in the same volume of buffer, and
centrifuged again at 20,000 x gq. The supernatant of this

centrifugation step is decanted and the peliet stored at -20 °C
overnight. The pellet 4is then thawed and resuspended in 25

- volumes of Buffer A (original wt/vol), centrifvged at 20,000 x g

and the supernatant decanted. This wash step is repeated once.
The pellet is finally resuspended in 50 volumes of Buffer A.
Incubations contairing 100 ul of tissue homogenate, 100 pl
of radioligand, (0.5 nM 2H-Rol5-1788 [3E-Flumazenil), specific
activity 80 Ci/mmol), and test compound or control (see below),
and are brought to a total volume of 500 pl with Buffer A.

" Incubations are carried for 30 min at 4°C and then rapidly

filtered through Whatman GFB ~ilters to separate free and bound
ligand. Filters are washed twice with fresh Buffer A and counted
in a liquid scintillation counter. Nonspecific binding (control)
is determined by displacement of 34 Rol5-1788 with 10 pM Diazepam
{Research Biochemicals Internationai, Natick, MA). Data were
collected in triplicate, averaged, and percent inhibition of
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total specific binding (Total Specific Binding = Total -
Nonspecific) was calculated for each compound. |

A competition binding curve is obtained with up to 11 peoints
spanning the compound concentration range from 1072M to 10™M
cbtalned per curve by the method described above for determining
percent inhibition. K. values are calculated according the
Cheng-~Prussof equation. When tested in this assay compounds of
the invention exlihibit K; values of lesél than 1 uM, preferred
compounds of the invention have K; values of leas than 500 nM and

more preferred compounds of the invention have K, values of less
than 100 nM.

Example 25
Slectrophysioclogy

The following assay is used to determine if a compounc of
the invention act as an agonist, an artagonist, or an inverse
agonist at the benzodliazepine aite of the GABA, receptor.

Assays are carried out as described 1n White and Gurley
{NeuroReport 6: 1313-1316, 1995) and White, Gurley, iHartnett,
sti-iing, and Gregory (Receptors and Channels 3: 1-5, 1995} with
modifications. Electrophysiological racordings are carried out
using the two electrode voltage-clamp technique at a membrane
holding potential of -70 mV. Xenopus Laevis oocytes are
enzymatically isolated and injected with non-polyadenylated cRNA
mixed in a ratio of 4:1:4 for o, P and y subunits, respectively.
0f the nine combinacions of «, f and y subunits described in the
White et al. publications, preferred combinations are a;faya,

azBsya, «Piva, and osBiy2, Preferably all of the subunit cRNAs in
each combination are human clones or all are rat clones. The
saquence of each of these cloned subunits is available from
GENBANK, e.g., human oy, GENBANK accession no. X14766, human op,
GENBANK accession no. A28100; human ay, GENBANK accession no.
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A28102; human as, GENBANK accession no. A28104; human §;, GENBANK
accession no: MB82919; human §3, GENBANK accession no. 220136;
human fi;, GENBANK accession no. X15376; rat o;, GENBANK accession
no. L08490, rat oz, GENBANK accession no. 1L08491; rat o), GENBANK
accession no. L08492; rat as;, GENBANK accession no. L08494; rat
Pp., GENBANK accession no. X15467; rat Pi;, GENBANK accession no.
X15468; and rat vy, GENBANK accession ne. L0B8497. For each
subunit combination, sufficient message for each constituent
subunit is injected to provide current amplitudes of >10 nA when

1 pM GABA is applied.
Compounds are evaluated against a GABA concentration that
evokes <10% of the maximal evokable GABA current {(e.g. 1 uM -~ 9

HM) . Each oocyte 1s exposed to increasing concentrations of
compound in order to evaluate a concentration/effect
relationship. Compound efficacy 1s calculated as a percent-
change in current amplitude: 100*({Ic/I)-1), where Ic is the GABA
evoked current amplitude observed 4in the presence of test
compound and I is the GABA evoked current amplitude observed in
the absence of the test compound.

Specificity of a compound for the benzodiazepine site 1is
determined following completion of a concentration/effect curve.
After washing the oocyte sufficiently to remove previously
applied compound, the oocyte is exposed to GABA + 1 uM RO15-1788,
followed by exposure to GABA + 1 uM RO15-_7B8 + test compound.
Percent change due to addition of compound is calculated as
deacribed above. Any percent change observad in the presence of
RO15-1788 is subtracted from ‘the perxcent chances in current
amplitude observed in the absence of 1 pM RC15-1788. These net
values are used for the calculation of average efficacy and ECgp
values by standard methods. To evaluate average efficacy and
ECsp values, the concentration/effect data are averaged across
cells and £it to the leogistic equation.
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What is claimed ia:
1. A compound of the formula:

Tf/z‘ N
1 I
R
Re

.
or a pharmaceutically acceptable salt, predrug or solvate

thereof, wherein:

21, 22, Z3, and 2, independently represent nitrogen or CR;, CRa,
CRy, and CR;, respectively, provided that no more than two of 2,
22, %3, and 2, are nitrogen;

Ry, Ri, Ry, and R are independen:tly selected from

1) hydrogen, halogen, hydroxy, nitro, cyano, amino, haloalkyl,
oxo, trifluoromethoxy, trifluoromethyl, trifluorosulfonyl,
and carboxylic acid,

ii) mono or dialkylamino, aminoalkyl, mono- or dialkylaminoalkyl,
alkoxy, alkyl, cycloalkyl, alkenyl, alkynyi,
{cycloalkyl}alkyl, alkanoyl, alkoxycarbcnyl, alkylsulfonyl,
alkylthio, mono- or dialkylaminocarbonyl, haterocycloalkyl,
aryl, and heteroaryl, each of which may be optionally
subsatituted,

iii) a group of the formula:

£

where G is alkyl, -0-, -C{=0)-, or —CC(=0)-, and
Ra i3 cycloalkyl, heterocycloalkyl, aryl, .or heteroaryl, each of
which may be optionally substituted,

iv) a group of thes formula
0

%/"\J /RI

%
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where J ia N or CH and Rs and R: are independently hydrogen, C;-
Ce alkyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl,
each of which may be optionally substituted; or
Rz and X and the atom to which they are attached form a 4-

to 1l0-menbered monocyciic or bicyclic rirng, which may
contain one or more double bonds or one or more of oxo,
0, S, SO, SOz, or N-Rp wherein Rp is hydrogen,. Ar;, C;-Cg
alkyl, Ci-Cs cycloalkyl, Ci~Cg het':grocycloalkyl, or Ci-Ce
alkyl-Ar;; wherein Ar; is aryl or heterocaryi, each of
which may be optiocnally substituted; and wherein the
monocyclic or bicyclic ring is optionally substituted;

v} ~OC(=0)Rg, -C{=O)NH;, -C(=0)}NHRg, -C(=0)NRgRy, =-S(0).Rx, -
S{0)oNHz, —-S5([0O)cNHRz, -S(0} NRgRp, -NHC{=Q)Rg, -C(=NRg)Rg, -
C=N-OH, -C=N(alkoxy), -C=N{alkyl), =-NRgL{=O)Ry, -NHS(O)nRe,
and =NRgS{O)sRy, where n is 0, 1 or 2,. and
Ry and Ry are independently selected at each occurrence from
alkyl, cycloalkyl, heterocycloalkyl, alkoxy, mono- or
diaminoalkyl, ary-, or hetercaryl each of which may be
optionally substituted;

Rs represents optionally substituted alxkyl, cycloalkyl, or
(cycioalkyl)alkyl, each of which may contain one or more double
or triple bonds, or Rs reprasents optionally substituted aryl,
arylaikyl, heteroaryl, or heteroarylalkyl;

Q- represents CRgR;, NR¢, Or
oxygen when Xz is not nitrogen;
R¢ and R; represent hydrogen, halogen, hydroxy,' or alkyl;
Ry: represents hydrogen or alkyl:; :
the group:

O
\
w
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represents 5 to 7 membered hetercaromatic ring containing up to 4 .
heteroatoms selected from nitrogen, sulfur, and oxygen, said

5 to 7 memberad hetercaromatic ring is optionally

substituted at each carbon atom by R, and optionally

substituted at each nitrogen atom available for substitution

by R',

R is independently chosen at each ocsgurrence from halogen,
hydroxy, nitre, cyano, anmino, alkyl, alkoxy, alkoxy
substituted with anino or mono~ or dialkylamino,
cycloalkyl, (cycloalkyl)alkyl, alkenyl, alkynyl,

haloalkyl, haloaikexy, carboxamide, mono or
dialkylamino, aminoalkyl, and mono- or
dialkylaminoalkyl,

R’ is ¢;-Cg¢ alkyl:;
X; and X; independently represent nitrogen or carbon; and

W represents aryl or heteroaryl, either of which is ootlonally
substituted with up to three groups selected independently
from halogea, hydroxy, nitro, cyano, amino, alkyl, alkoxy,
alkoxy substituted with amino or mcno- or di-alkylamino,

cycloalkyl, (cycloalkyl)alkyl, cycloalkylalkoxy,
heterocycloalkyl, alkenyl, alkynyl, haloalkyl, haloalkoxy,
mono or dialkylamino, aminoaikyl, and mor.o—-  or

dialkylaminoalkyl, -C({O}Rg;, and -S(O)pRg, where Rz 1s as
defined above and m 1s 0, 1 or 2.

2. A compound according to Claim 1, wherein:
2., 22, 23, and Z; independent.y represent nitrogen or CR;, CRj,
CR3, and CR;, respectively, provided that no more than two of Z,,
Z2, 23, and Z, are nitrogen; )
Ry, Rz, Rs, and Ry are independently seiected from
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i) hydrogen, halogen, hydroxy, nitro, cyano, amino, haloalkyl, qqt{
oxo, trifluoromethoxy, trif.luoromethyl, trifluorosulfonyl,
and carboxylic acid, '

i1i) mono or di(Ci-Cg}alkylamino, amino(Ci-Cg)alkyl, mono- or
di (C,-C¢)alkylamino {C;-Ce)alkyl, Ci-Cgalkoxy, Ci-Cealkyl, C;-
Cscycloalkyl, Ca-Cgalkenyl, C;-Cealkynyl, (C3-Cacycloalkyl)C;-
Cesalkyl, C;-Csalkanoyl, Cy-Cgalkoxycaroonyl, Ci—
Cealkylsulfonyl, Ci-Cealkylthio, mono-'or di(Ci-
Ce¢)alkylaninocarbonyl, heterocycicalkyl, aryl, and
heteroaryl, each of which may be optionally substituted with
up to three groups Ry,

iii) a group of the formula:

£

where G is C,-Csalkyl, -0-, -C(=0)-, or -CC(=0)-, and
Ra 13 C3-Cecycloalkyl, heterocycloalkyl, aryl, or heterocaryl, each
of which may be optionally substituted with up to three
groups Ry,
iv) a group of the formuilia
0

é)k.' /Rl
\

Re
where J is N or CH and Ry and R¢ are independently hydrogen, C,-

C¢ alkyl, Ci-Cecycloalkyl, heterocycloalkyl, arxyl, or

heteroaryl, each of which may be optionally substituted with

up to three groups Ryx; or

Rp and R and the atom te which they are attached form a 4-
to 10-membered monocyclic or bicyclic ring,: which may
contain one or mcre double bonds or one or more of oxo,
0, 5, S0, SCz, or N-Rp wherein R; is hydrogen, Ar;, Ci-Csg
alkyl, Cji-Cgcycloalkyl, Leterocycloalkyl, or C-.--Cg
a_kyi-Ar,; wherein Ar; is aryl or heteroaryl, each of
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which may be optionally substiruted with up to taree
groups Rx; and wherein the monocyclic or bicyclie ring
is optionally substituted with up to three groups Ry;.
v} =0C{=0)Rg, —-C{=0)}NH;, -C{=O)NHRg, -C(=0)NRgRy, ~S{O}nRe, ~
S({0):NHz, -S(O) NHRg, ~5{0)sNRgRy, -NHC(=C)Rg, -C(=NRg)Ry,
-C=N-OH, =-Cw=N{alkoxy)}, -C=N{alkyl), -NRgC(=O)Ry, -NHS (0),Rg, and -

NReS (O)nRp, where n is 0, X or 2, and P
Rg and Ry are independently seiected at each occurrence from
C;-Csalkyl, Ci.Cecycloalkyl, heterocycloalkyl, Ci-Csalkoxy,
mono- or dlamino(C;-Cg)alkyl, aryl, or heterocaryl each of
which may be optionally substituted with up to three groups

Rys

R; represents C;~C¢ alkxyl, Cs-Cgcycloalkyl, or (Ci-Cscycloalkyl)C;-
Ce2lkyl, each of which may contain one or more double or t=xziple
bonds and each of which may be optionally substituted with up to
three groups Ry, or Rs represents aryl, aryl{C.-C.alkyl)},
heteroaryl, or hetercaryl(Ci-Csalkyl) each of which may be
optionally substituted with up to three groups Rg: .

Q represents CRgRy, NRg, oOr

oxygen when Xz is not nitrogen:
Rg¢ and Ry represent hydrogen, halogen, hydroxy, or C;-C¢ alkyl;
Rsr represents hydrogen or C,-Cs alkyl;

the group:

}‘:’Q
Y
w .
represents a 5 to 7. membered heteroaromztic ring, containing up
to 4 heteroatoms selected from nitrogen, sulfur, and oxygen,

said 5 to 7 membered hetercaromatic ring is optionally
substituted at each carbon atom with R, and optionally
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substituted at each nitrogen atom available for substitution

with R’, '

R is independently chosen at each occurrence from halogen,
hydroxy, nitro, cyano, amino, C;~Cg alkyl, C,-Cs alkoxy,
C;-Cs alkoxy substituted with amino cr mono- or di(C,-
Cs)alkylamino, C3~Cscycloalxyl, (C3~Cacycloalkyl)Ci—
Cealkyl, Ca~Cqalkenyl, Cg-c.zsalkynyl ’ haloalkyl,
haloalkoxy, carboxamide, mono or di(C;-Cg)alkylamino,
amino(Ci-Cslalkyl, and mono- or di(C.-Cg)alkylamino (Ci-
Ces)alkyl,

R’ 1s C;-Cs alkyl;

X, and X; indeperdently represent nitrogen or carbon;

Ry is independently selected at each o¢scurrence Z£rom halogen,
hydroxy, nitro, cyano, amino, C;—-Cgalkyl, £C;~Cealkoxy, C-
Csalkoxy substituted with amino or mono- or di(C;-
C;)alkylamino, Ci;-Cecycloalkyl, (Ci-Cacycloalkyl)Ci~Csalkyl,
{C3-Cycycloalkyl)C,-Cealkoxy, heterocycloalkyl, CT;-Csalkenyl,
Ca~Csalkynyl, haloalikyl, haloalxoxy, mono or di (C1—
Cgialkylamino, amino(C;-Cg)alkyl, and mono- or di{C;-
Cs)alkylamino (C;-Cg) alkyl; and

W represents aryl or heteroaryl, eilther of which is optionally
substituted with up to three groups selected independently from
haiogen, hydroxy, nitro, cyano, amino, Ci-Cealkyl, Ci-Cealkozny,
Ci-Cealkoxy substituted with amino or mono- or di(Ci-
Cs)alkylamino, Ci3-Cecycloalkyl, (Cs-Cscycloalkyl) C;-Cealkyl, (Ca-
Cicycloalkyl) Ci-Cealkoxy, heterocycloalkyl, C;-Cealkenyl, Ca-
Csalkynyl, haloalkyl, haloalkoxy, monc or di(Ca—Cg)alkylamine,
amiro (Cz~Ce) alkyl, and mono- or di (C;-Cg)alkylamino(C;-Ce)alkyl, -
COOE, -(C=0)ORg, =-(C=0)NRy, =-C(O)Rz, and ~S(O)oRg where Rz is as
defined above and m is 0, 1 or 2.
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3. A compound of the formula:

X
PN,
SN
Rs P

or a pharmaceutically acceptable salt, prodrug, or solvate

thareof, wherein:

Zy, 22, Z3, and Z, independently represent nitrogen or CR;, CRa,

CRa, and CR,;, respectively, provided that no more than two of Z,,

23, 2, and Z, are nitzrogen:

Ri, Rz, Ri, and R, are irdepencently selected from

i) hydrogen, halogen, hydroxy, nitro, cyano, amino, ha_oalkyl,
oxo, trifluoromethoxy, trifluoromethyl, trifluorosulfonyl,
and carboxylic acid,

il) mono or di(Ci-Ce¢)alkylamino, amino(Ci-Cg¢)alkyl, mono—- or
di (C1-Ce) alkylamino (C1-Cg) alkyl, C;-Cealkoxy, Ci-Cegalkyl, Cj.
Cecycloalkyl, C;.Cealkenyl, Cp.Cgalkynyl, (C3-Cacycloalkyl)C,-
C,alkyl, C,-Csalkanoyl, C,~Cgalkoxycarbonyl, Cx-
Ce¢alkylsulfonyl, C;-Cealkylthio, mono- or di(C.-
Ce)alkylaminocarbornyl, heterocycloalkyl, aryl, and
hetercaryl, each of which may be optionally substituted with
up to three groups Ry,

1ii) a group of the. formula:

é’ﬁ\m

where G is C;~Cgalkyl, -0-, -C(=0}~, or -CC({=0D)-, and

Ry is Cj;.Cecycloalkyl, heterocycloalkyl, aryl, or hetercaryl, each
of which may be optionally substituted with up to three
groups Ry,

iv) a group of the formuia
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N

Re
where J is N or CH and Ry and R¢ are independently hydrogen, C;-

Cs alkyl, Ci.Cecycloalkyl, heterocycloalkyl, aryl, or

hetercaryl, each of vwhich may be optionally substituted with

up to three groups Rx; or 0

Ry and Ry and the atom to which they are attached form a 4-
to l0-membered monocyclic or bicyclic ring, which may
contain one or more double bonds or one or more of oxo,
O, S, SO, S0z, or N-Rp wherein Rp is hydrogen, Ar;, C;-Cs
alkyl, C;Cycycloalkyl, heterocycloalkyl, or C3~Cg
alkyl-Ar,; wherein Ar; is aryl.or heteroaryl, each of
which may be optionally substituted with up to three
roups Ry; and wherein the monocyclic or bicyclic ring
1s optionally substituted with up to three groups Ry;

v) —O0C(=0}Rg, -C(=O)}NHz, ~C{=O)}NHRgz, ~C(=O)NRgRy, -S(0)pRg, -

S(0)aNBz, =S(O) NHRy, -S(O),NRgRy, =-NHC(=0)}Rg, -C{=NRg}Ry, -

C=N-OH, -C=N{alkoxy), -C=N(alkyl), -NRgC(=O)Rpy, -NHS{O) Rz,

] a-nd ~NKEzS(O}aRy, where n 13 0, 1 or 2, and

Ry and Ry are independently selected at each occurrence from

Ci-Csalkyl, Ciy.Cegcycloalkyl, heterocycloalkyl, C;—~Csalkoxy,

mono- or diamino(C;-Cg)alkyl, aryl, or heterocarzyl each of

which may be optionally substituted with up to three groups

Ry;

Rs represents C;-C¢ alkyl, Ci;.Cgcycloalkyl, or (Cy-Cgcycloalkyl)C;-
Cealkyl, each of which may contain one or more double or triple
bonds and each of which may be optionalily substituted with up to
three groups Ry, oOr Rs represents aryl, azyl(C;-Csalkyl),
heteroaryl, or heteroaryl(C;~Cialkyl) each of which may be
optichally subsatituted with up to three groups Ry;
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Q represents CRsRy, NRgy, OX

oxygen when X2 1s not nitrogen;
Rs; and Ry represent hydrogen, halogen, hydroxy, or C;-Cs alkyl:
Ry represents hydrogen or C;-C¢ alkyl;

X;, X;, X3, and X; independently represent CR, N, O, S, or NR’
provided that at least one of X;, Xa, .§3, and X, 1s CR;
R is independently chosen at each occurrence from hydrogen,
halogen, hydroxy, nitra, cyano, amino, C;—-Cg¢ alkyl, C;-
Ce alkoxy, C)-Cs alkoxy substituted with amino or mono-
or di (C,~-Cs)alkylamino, Cy-Cpcycloalkyl, (Cy-
Cscycloalkyl)Ci-Csaikyl, C;-Cealkenyl, C2-Csalkyryl,
halocalkyl, haloalkoxy, carboxamide, mono or di(C,-
C¢)alkylamino, amino(C;-C¢)alkyl, and mono- or di{C;-
Ce¢)alkylamino {C;~Cg) aikyl,
R’ is hydrogen or Ci-Cs alkyl;

Rx is independently selected at each occurrence from halogen,
hydroxy, nitro, cyano, amino, C;-Cgalkyl, C;-Cgalkoxy, Ci-
Cealkoxy substituted with amine or mono- or di(Ci~
Ce¢)alkylamino, C3-Cecycloalkyl, (Ci3-Cgcycloalkyl)C,~Cealkyl,
(Ca=Cscycloalkyl)Ci—-Cearkoxy, heterocycloalkyl, Ci;-Cgalkenyl,
Ca-Cealkynyl, haloalkyl, haloalkoxy, mono or di(C;-
Ce¢)alkylamino, amino(C;-C¢)alkyl, and mono- or ci{Cs-
Ce)alkylamino (C,~Cs)alkyl; and

W represents aryl or heteroaryl, either of which 1s optionally
substituted with up to tThree groups selectad independently
from halogen, hydroxy, nitro, cyano, amino, C;-Cgaikyl, C;-
C¢alkoxy, C,-Cgalkoxy substituted with amino or mono- or
di (C;-Ce)alkylamino, C3-Cgcycloalkyl, (C3;—~Cacycloalkyl) C;-
Csalkyl, (Ca—Cecycloalkyl) C,;-Cgalkoxy, heterocycloalkyi, Ca-
Csalkenyl, <C2-Cealkynyl, haloalkyl, haloalkoxy, mono or

9
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di{Ca-Cg)alkylanino, amino(C;-Cg)alkyl, and nmnono- or di(C,-
C¢)alkylamino{Cs~Cg)aikyl, -COOH, -{C=O)ORg, -(C=O)NRg, -
C{O)Rz, and -5(0)oRe wvhere Ry 18 as defined above and m is 0@,
1l or 2.

4. A compound according to _Cla;Lm 3, of the formula:

where X, X2, X3, ¥i; Ri, 22, Ry, Rs, Q, and W are as defined in
Claim 3.

5. A compound according to Claim 3, of the formula

R Xq
XS\
Re vO
NHXPX<
N w

k

where X;, Xa, Xs, X4, Ri, Rz; Rs, Rs, Q, and W are as defined in
Claim 3.

6. A compound according to Clainm 3, of the formula
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where X;, Xz, X3, X4, R:, Ry, Ry, Rs, Q, and W are as defined in
Claim 3.

7. A compound according to Claim 3, of the formula
X,
X7
Ran AN ;\(,O;N

P\a’ s i
\
W

Ry

\
R, Re

where X;, Xz, X3, X4, Ra, R3, Ry, Rs, Q, anc W are as definec in
Claim 3.

8. A compound according to Claim 3, o< the formula

Z, \ -

where X;, X3, Xu: 21, Z2, 23, 24, Ry and W are as defined for Claim
3.

9. A compound according to Claim 3, of the formula
Xe
Xi'
AN o)
I Y R
W
~ N [/
O\ R
Rs

wnere Xy, Xi, X¢» 21, 22, 23, Z%;, Rs, R¢', and W are as defined for
Claim 3.

1¢. A compound according to Claim 1 of the formula
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wherein R;, Rz, Ry, Ry, Rs, Xy, X3, Q, and W are as defined in
Ciaim 1. P

11. A compound according tc Claim 1 of the formula

Ry
K
W
N
Rl Lﬁ 7 ’
Ra
wherein R;, Rz, Rs, Ry, Rs, Rs, Ry, and W aze as defined in Claim

-
1

12. A compound according to Claim 1 of the formula

1:;»;K

wkerein R, 21, 22, 23, 24, s, Q, and W are as defined in Claim 1.

13. A compound according to Clainm 1 of the formula:
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wherein R, Ri;, Ra, Ry, Rae; Rs, Re, Ry, and W are as defined in
Claim 1.

14. A compound according to Claim 13, wherein:

R, R;, and Ry are independently selected from hydrogen, halogen,
hydroxy, nitro, cyano, amino, C;-Cs alkyl, C;-C¢ alkoxy, Cai-
Cecycloalkyl, (Cy-Cecvcloalkyl) C;-Cealkyl, Cz-Cgaikernyl, Cz-
Csalkynyl, haloalkyl, haloalkoxy, mono or di(Cy~
Cs) alkylamino, aminec{C,-C¢)alkyl, and mono—- or di{C;-
Cg)alkylamino (C1-Cs) alkyl;

Ry represents C,~-C¢ alkyl, Cjy-Cecycloalkyl, or (Ci.Cecycloalkyl)Ci-—
Cealkyl, phenyl, benzyl, thiophenyl, pyridyl, imidazolyl,
pyrazolyl, or pyrimdinyl;

Rg and Ry renrasent <:-Cg alkyl: and

W represents phenyl, thiophenyl, pyridyl, imidazolyl,
pyrazolyl, or pyrimdinyl, optionally substituted with up to
4 groups independently chcsen from halogen, hydroxy, nitro,
cyano, amino, C;-Cealkyl, Ci-Cgalkoxy, C;-Cealkoxy substituted
with amino or mono~ or di(C:-Cg)alkylamino, C3;~Cstycloalkyl,
(Cy~Cacycloalkyl)Ci~Csalkyl, (Cy~Cacycloalkyl)C:-Cgalkoxy,
heterocycloalkyl, Ca-Cgalkenyl, Cz-Csalkynyl, halcalkyl,
balecalkoxy, mono or di{C,-Cg)alkylamino, amino{C,-Cg)lalkyl,
and mono- or di({C:-Cg)alkylamino{C,-C¢)alkyl.

+5. A compound according to Claim 1, of the formula
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R%‘
Zy
PH !
3 W
”'24 N\
Rs
vwherein R, Z;, P2, Z3, Z4, Rs, Q, and W are as defined in Claim 1.

16. A compound according tc Claim 1 of the formula:

e

wherein R, Ry, Ra, Ri, Rs, Rs, Rg; Ry, and W are as definec in
Clain 1.

~”. A compound according to Claim 16, wherein:

R, Ri, and Ry are independently selected from hydrogen, halogen,
hydroxy, nitro, cyano, amino, C;-C¢ alkyl, C:-C¢ alkoxy, Ci-
Cscycloalkyl, ({(Ca-Cecycloalkyl) C;-Cgalkyl, Ca-Cealkenyl, Cz-
Ceéalkynyl, haloalkyl, haloalkoxy, mono or di (C;-
Ce¢)alkylamino, amino(C;-Cg)alkyl, and monc- or di{C;-
Ceslalkylamino (C;~Cg) alkyl;

Rs represents Ci-C¢ alkyl, Ci-Cecycloalkyl, or (Ci-.Cecycloalkyl)C;—
Ceéalkyl, phenyl, benzyl, thiophenyl, pyridyl, imidazolyl,
pyrazolyl, or pyrimdinyl;

R¢ and Ry represent C,~C¢ alkyl; and

¥ represents phenyl, thiophenyl, pyridyl, imidazolyl,
pyrazolyl, or pyrimdinyl, opticnally subatituted with up to
4 groups independently chosen from halogen, hydroxy, nitro,
cyano, amino, C;~Cgalkyl, C;-Cgalkoxy, C;-Cgalkoxy substituted

196

_ ¥



" Bhhsel010

with amino or mono- or di(C;-C¢)alkylamino, Ci3-Cecycloalkyl,
(Ca-Cscycloalkyl) Ci-Cealkyl, {C3-Cycycloalkyl) C1~Cealkoxy,
heterocycloalkyl, Cz-Cgsalkenyl, Ci-Cealkynyl, haloalkyl,
haloalkoxy, mono or di(C;-C¢)alkylamino, amine(C;-Cg)alkyl,
and mono- or di(C;-Cg)alkylamino(C;~Cg)alkyl.

18. A compound according to Claim 1, 9f the formula

e

wherein R, Zi, Za2, 23, 24, Rs, Q, ané W are as defined in Claim 1.

19. A compound according to Claim 1, of the formuia

Ry R. N
\N
Re N \<
w
Rs

wherein R, Ri, Rz, Ri, Ry, Rs, Rg, Ry, and W are as defined in
Claim 1.

20. A compound according to Claim 1, of the formula
R

A N NA"
I;I{\«"‘ﬁ
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wherein R, Zi, Za2, 23, Z4, Rs, Q, and W are as defined in Claim 1.

21. A compound according to Claim 1, of the formula

Rﬂ N "L%
y ?‘2&
wherein R, Ry, Ra2, R3, Riy Rs, Rg, Ry, and W are as defined in

Claim 1.

22. A compound according to Claim 1, of the formula
R N‘N
e s
\
4. N w
Tk

wherein R, Z;, 22, 23, Zis Rs, Q, and W are as defined in Claim 1.

- 23. A compound according to Claim 1, of the formula’

“\(;['L. .

wherein R, R;, Rz, Ry, Ry, Rs, R, Ry, and W are as defined in
Claim 1.

24. A compound according to Claim 1, of the formula
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R
A,
el H>Fh1§/n__ /
N
L~%
A
Rs

wherein R, Z3, 23, 23, Z,, Ks, Q, and W are as defined in Claim 1.

25. A compound according to Claim 1, of the formula

R
R,
L
W
F‘cN\R,
Rs

wherein R, Ri, R2, Ris, Rey Rs;, Re, Ry, and W are as defZned in
Claim 1.

26. ~ =ompound according to Claim 1, of the formula

L0~

vwhezein R, R/, 2-, 2z, 23, Z4, Rs, Q, and W are as defined in
Claim 1.

27. A compound according to Claim 1, of the formula
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F

Ry
"
wherein R, R’, R;, Rz, Rs, Ry, Re, Rg, Ry, Q, and W are as defined
in Claim 1.

28. A compound according to Claim 1, of the formula

zIf«" <

wherelrn Z,, Z2, 23, 24, Rs, Q, and W are as defined in Claim 1.
29. A compound according to Claim 1, of the formula
N“N \N

W

where Ry, Rz, Ra» Ry, Rs, Rs, Ry and W are as defined above.

30. A compound according to Claim 1 for use in therapeutic
treatment of a disease or disorder associated with pathogenic

agonism, inverse agonism or antagonism of the GABA, receptor.
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31. A pharmaceutical coﬁposition comprising a compound
according to Claim 1 combined with at least one pharmaceutically

acceptable carrler or excipient.

32. A method for the treatment of a disease or disorder
associated with pathogenic agonism, inversé agonism or antagonism
of the GABA, receptor, said method comprising administering to a

patient ln need of such treatment or prevention an effective

amount of a compound of claim 1.

33. A method according to Claim 9 wherein the disease or
disorder associated with pathogenic agonism, inverse agonism or

antagonism of the GABA, receptor is anxiety, depression, a sleep

disorder, cr cogritive impairment.

34. The use of a compound according to Claim 1 for the
manufacture of a medicament for the treatmenz of a disease or
disorder associated with pathogenlc agonism, inverse agonism or

antagonism of the GABA, receptor.
35." The use of a compound according to Claim 1 for the

manufacture of a medicament for the treatment of anxiety,

depression, sleep disorders, or cognitive impairment.
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36. A method for localizing GABA, receptors in a tissue
sample comprising: -
contacting with the sample a detectably-labeled compound of claim
1 under conditions that permit binding of the compound to GABA,

receptors, washing the samplie to remove unbound compound, and

detecting the bound compound. o

37. A method of inhibiting the binding of a berzodiazepine
compound to a GABA, receptor, said method comprising contacting a
compound of claim 1 with cells expressing such a receptor in the
presence of the benzodlazepine, wherein the compound is present
at a concentration sufficient to inhibit the binding a

benzodlazepine compound to a GABA, receptor in vitro.

38. A method for altering the signal-transducing activity of
GABA, receptors, said method comprising exposing cells expressing
such receptors te a compound according to claim 1 at a
concentration sufficient to inhibit R015-1788B binding to cells

expressing a cloned human GABA, receptor in vitro.

39. A packaged pharmaceutical composition comprising the

M

fv

pharmaceutical composition of Claim 31 in a container and’

instructions for using the composition to <treat a patient
suffering from a disorder responsive to agonism, inverse agonism

or antagonism of the GABA, receptor.
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ho. The packaged pharmaceutical composition of claim 39,
uhezein said patient is suffexing from anxiety, depression, a
sleep disorder, attention deficit disorder, Rlzheimer’s dementia,
or cognitive impairment.

v,
41. A compound according to ciaim 1 wherein in a assay of

GABA, receptor binding the compound exhibits an X. of 1

micromolar or less.

42. A compound according to claim 1 wherein in & assay of

GABA; receptor binding the compound exhibits an K, of 100

nanomolar or lesa.

43. A compeund according to claim 1 wherein ir a assay of
GABA, receptor binding the compound exhibits an K; of 10

nanomolar or less.
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Novel benzimidazole derivatives and related compounds are

ABSTRACT

disclosed. These campounds are highly selective agonists,
antagonists or inverse agonists for GABA, brair receptors or
prodrugs of agonista, antagonists or inverse agonists for GABA,
brain receptcrs and are therefore usefuls in the diagnosis and
treatment of anxiety, depreasion, Down Syndrome, sleep and
seizure disorders, overdose with kenzodiazepine drugs and for
enhancement of memory. Pharmaceutical compcsitions, including
packaged pharmacectical compesitions, are further provided.
Compounds of the invention are also useful as probes for the

-ocaiization of GABA, receptors in tissue samples.
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REIVINDICACIONES

1. Un compuesto que tiene la f6rmula:

7 Z'I" O/
"’ >\Q "X,\
z’\z‘ p{ w
- \
o una sal farmacéuticamente aceptable, prodroga o solvato del

mismo, en la cual:
2, 22, Z3, ¥y Z, son independientemente nitr6geno o CR;, CR;, CRy ¥y

- CRq, respectivamente, con la condicién de que no mis de dos de

Z,, 23, Z3, y 2, sean nitrégeno;

- R;, Ra, R;y ¥ R4y estén independientemente seleccionados de

i) hidrégeno, halégeno, hidroxi, nitro, ciano, amino,

haloalquilo, oxo, trifluorometoxi, trifluorometilo,
trifluorosulfonilo, y &cido carboxilico,

ii} mono o dialquilamino, aminoalquil, mono o
dialquilaminoalquilo, alcoxi, alquilo, cicloalquilo,
alquenilo, alquinilo, (cicloalquil)alquilo, alcanoflo,
alcoxicarbonilo, alquilsulfonilo, alquiltio, mono- o
dialquilaminocarbonilo, heterocicloalquilo, arilo, Y
heterocarilo, cada uno de los cualeas esti opcionalmente
sustituido,

iii) un grupo de la férmula:

G
£

en la cual G es alquilo, -0-, -C(=0), o -CC(=0)-, ¥y

Ra es cicloalquilo, heterocicloalquilo, arilo, heteroarilo,
donde cada uno puede estar opcionalmente sustituido,

iv) un grupo de la £6rmula

0

é,ﬂ\\ulfﬂu
\

Re
en la cual J es N o CH y Rp ¥ Rc estén independientemente

peleccionados de hidré6geno, alquilo C1-Cs, cicloalquilo,
heterocicloalquilo, arilo, o heteroarilo, cada uno de los cuales
estd opcionalmente austituido; o

Rs Y Rc Yy el dtomo al cual estdn unidos forman un anillo
monociclico o biciclico de 4- a 10 miembros, que puede contener
uno o mis dobles enlaces o uno o mis de oxo, O, 8§, SO, S0z, o N-
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-t

i
A

Rp donde Rp es hidr6geno, Ar,, alquilo C;-C¢, cicloalgquilo C3-Cs,
heterocicloalquilo C3-Cy, © Ar;.alquilo C;-Cs; donde Ar; es arilo o
heterocarilo, cada uno de 1los cuales esti& opcionalmente
sustituido; y en donde el anillo monociclico o biciclico esté
opcicnalmente sustituido;

V) 'OC(=0)RE,'. 'c(.o) NH;, -C(=°) NHRg, 'c(-o) NRIR-FJ
-S(0)aRe, ~-S(O)pNH2, -8(O)nNHRg, -S(O) NRgRp, -NHC(=O)Rg,
-C (=NRg) Ry, -C=N-OH, -C=N(alcoxi), -C=N(alquilo),

~NRgC(=O)Ry, -NHS(O)uRg, Y -NRgS(O)nRy, donde nes 0, 1 6 2, y

Re Y Rr est&q__}ndependientemente seleccionados cada vez dque
ocurre entre alquilo, cicloalquilo, heterocicloalquilo,
alcoxi, mono- o dialquilamino, arilo, o heteroarilo cada uno
de loes cuales estd opcionalmente;

Rs representa alquilo, cicloalquilo, o (cicloalquil)alquilo
opcionalmente sustituidos, cada uno de 1los cuales puede
contener uno o mis dobles enlaces o triples enlaces, o Rs

representa arilo, arilalquilo, heterocarilo, o
heteroarilalquilo cada uno de los cuales est& opcionalmente
sustituido;

Q representa -C(Rg) (Ry), NRg- u
oxigeno cuando X; no es nitrdgeno;
R¢ Y Ry representan hidrégeno, haldgeno, hidroxi o alquilo;
R¢- representa hidrégeno o alquilo;
el grupo:

k’ W

representa un anillo hetercaromiatico de 5 a 7 miembroa que

contiene hasta 4 heterodtomos seleccionados entre nitrégeno,

azufre, y oxigeno, y dicho anillo hetercaromitico de 5 a 7

miembros estd opcionalmente sustituido en cada &tomo de carbono

con R, y estd opcionalmente sustituido en cada &tomo de nitrégeno

disponible para sustitucidn con R’, donde

R estd independientemente elegido cada vez que ocurre entre
halégeno, hidroxi, nitro, ciano, amino, alquilo, alcoxi,
alcoxi sustituido con amino o mono- o dialquilamino,
cicloalquilo, (cicloalquil)alquilo, alquenilo, alguinilo,
haloalquilo, haloalcoxi, carboxamido, mono- o dialquilamino,
aminocalquilo, y mono- o dialquilaminoalquilo;

R’ es alquilo C;-Cg;

X; Yy X2 representan independientemente nitrégeno o carbono; y

W representa arilo o heteroarilo, donde el grupec arileo o
heteroarilo estd opcionalmente sustituido con hasta 3 grupos
independientemente seleccionados entre halégeno, hidroxi,
nitro, ciano, amino, alquilo, alcoxi, alcoxi sustituido con
amino o mono- o dialquilamino, cicloalquilo,
(cicloalquil)alquilo, cicloalquilalcoxi, heterocicleoalquilo,
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alquenilo, alquinilo, haloalquilo, haloalcoxi, mono- o
dialquilamino, amincalquilo, y mono- o dialquilaminocalquilo,
-C{O)Rg, Y -S(O)gRg, donde Rz es tal como se ha definido
anteriormente y mes 0, 1 6 2.

2. Un compuesto de acuerdo con la reivindicacién 1, en el
cual
Zy, Z3, Z3, ¥ Z, son independientemente nitrSgeno o CR), CRiz, CRs ¥
CR,, respectivamente, con la condicién de que no mids de dos de
Z,, 23, 23, Yy 2, sean nitrdgeno;
R;, Ra, Ra, Y Ry estén independientemente seleccionados entre

(i) hidrégeno, halégeno, hidroxi, nitro, ciano, amino,
haloalquilo, oxo, trifluorometoxi, trifluorometilo,
trifluorosulfonilo, y &cido carboxilico,

(ii) mono o dialquil (C,-C¢)amino, aminoalquil(C,-Cg), mono o

dialquil (C;-Cg) amincalquilo(C,~Cg), alcoxi (C,-Cg¢), alquilo(C,;-
Cs), cicloalquilo(C3;-Cs), alquenilo(C;-Cg¢)}, alquinilo(Ci-Cg),

(cicloalquil (C3-Cy) Jalquilo (Cy-Cs) , alcanoilo(C1~Cg),
alcoxi (C;-C¢) carbonilo, alquil (C,-C¢)} sulfonilo, alquil (C,-
Cg)tio, mono- o dialquil (C,-C¢) aminocarbonilo,

heterocicloalquilo, arilo, y heterocarilo, cada uno de los
cuales estd opcionalmente sustituido con hasta tres grupos
Ry,

(iii) un grupo que tiene la férmula:

G
fg/ \RA

en la cual G es (C;-Cg¢)alquilo, -0-, -C(=0)-, o -CC(=0)-, ¥

Ra es cicloalquilo(C3-Csg), heterocicloalquilo, arilo o
heteroarilo, cada uno de los cualee puede estar sustituido
con hasta tres grupos Ry,

iv) un grupo de la f6xmula:

R
éJ\J/ B
\
Re
en la cual J ee N o CH y Rpy Y R estdn independientemente
seleccionados del grupo que consiste en hidrbgeno, (Cy-

Cs)alquilo, (C3-Cg)cicloalquilo, heterocicloalquilo, arile, o
heteroarilo, cada uno de los cuales puede estar sustituido con
hasta tres grupos R,; © '

Ras ¥ Rc Yy el Atomo al cual estén unidos forman un anillo
monociclico o biciclico de 4 a 10 miembros, que puede contener
uno o mis dobles enlaces o uno o mis de oxo, O, 8, SO, S0i, o N-
Rp donde Rp es hidrégeno, Ar;, (C;-Cg)alquilo, {Cy-Cg)cicloalquilo,
heterocicloalquilo, © Ar;{C:-Cs)alquilo; donde Ar; es arilo o
heterocarilo, cada uno de los cuales est&i opcionalmente sustituido
con hasta tres grupos Ry;

-
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v) -0C (=0) Rg, -C(=0) NH;, -C (=0) NHRg, -C(=0) NRgRy,
-S(O) aRg, -8 (0) oNHz, -5 (0) NHRg, -5 (O) oNRgRp, -NHC (=0) Rg,
C{=NRg)Rp, -C=N-OH, -C=N{alcoxi), -C=N{alquilo), -NRgC{=0)Ry,
-NHS(O)gRg, ¥ ~NRgS(O)gRy, donde nes 0, 1 6 2, y

Re ¥ Rr estén independientemente seleccionados cada vez que
ocurre entre (C1~Cs) alguilo, (C3~Cq) cicloalquilo,
heterocicloalquilo, (C;-Cg)alecoxi, mono- o di{(C,-
Cs)alquilamino, arilo, o heteroarilo cada uno de los cuales
estd opcionalmente sustituido con hasta con tres grupos Ry;

Rg representa _ (C;-C¢)alquilo, (C3-Cp)cicloalquilo, o (Ca-
C.cicloalquiio) (C1-Cg¢)alquilo, cada uno de los cuales puede
contener uno o mis dobles o triples enlaces, y cada uno de
los cuales estd opcicnalmente sustituido con hasta tres
grupos Ryx; o Rs representa arilo, aril (C;-C4) alquilo,
heterocarilo, o heterocaril(C;-Ci}alquilo cada unoc de 1los
cuales estd opcionalmente sustituido con hasta tres grupos
Rx;

Q representa -C{Rg) (R7), NRg: u
oxigeno cuando X; no es nitrégeno;

R¢ Y Ry representan hidrégeno, halégeno, hidroxi o alquilo(C,-

Ce) ;
R¢. representa hidrégeno o alquilo (C;-Cg);

el grupo:
O

%

representa un anillo heterocaromdtico de 5 a 7 miembros que
contiene hasta 4 hetercltomos seleccionados entre nitrégeno,
azufre, y oxigeno, dicho anillo hetercaromdtico de 5 a 7 miembros
eat& opcionalmente sustituido en cada &tomo de carbono con R, y
estid opcionalmente sustituido en cada &tomo de nitrégeno
disponible para sustitucién con R’, donde
R estd independientemente elegido cada vez que ocurre entre
halégeno, hidroxi, nitro, amino, ciano, C;-Cgalquilo, C;-
Csalcoxi, Ci-Cgalcoxi sustituido con amino o mono- o dialquil

C;-Cgsamino, (C3-Cg) cicloalquilo, (Ca-Cpcicloalquilo) (C:-
C¢)alquilo, (C3-Cg)alquenilo, (C3-Cg)alquinilo, haloalquilo,
haloalcoxi, carboxamido, mono- o dialquilC,;-Cgamino,
amino (C,-Cg) alquilo, Y mono- o dialquilC,-Csamino (C;-
Cglalquilo,

R’ es C;-Cgalquilo;
X, v X; representan independientemente nitrégeno o carbono;

Rx se selecciona independientemente en cada ocurrencia de
haldégeno, hidroxi, nitro, ciano, amino, C;-Csalquilo, C;-Csalcoxi,
C:-Cealcoxi sustituido con amino o mono- o dialquil C;-Cgamino,
(C3-Cg) cicloalquilo, (Ca-Cscicloalquil) (C1-Cgs)alquilo, (Cs-
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Cscicloalquil) C;-Cgalcoxi, heterocicloalquilo, (Cz-C‘)alqu-enilo,

(Ca-Cg¢)alquinilo, haloalquilo, haloalcoxi, mono- o dialquilC;-

Ceamino, amino(C,-C¢)alquilo, y mono- o dialquilC;-Csamino(C;-

Cs)alquilo; y

W representa arilo o heteroarilo, donde el grupoe arilo o
hetercarilo esti opcionalmente sustituido con hasta 3 grupos
independientemente seleccionados entre halSgeno, hidroxi,
nitro, ciano, amino, alquilo(C;-Cg¢), alcoxi{C,-Cg), alcoxi(C;-
C¢) sustituido con amino o mono- o dialquil (C;-Cg)amino,
cicloalquilo(C3-Ce), (cicloalquil (C3-Cs) ) alquilo(C,-Cg) ,
cicloalquil (C3-Cg) alcoxi (Cy-Cs) , heterocicloalquilo,
alquenilo(C;-C¢), alquinilo(C;-C¢), haloalquilo, haloalcoxi,
mono- © dialquil (C;-C¢)amino, aminocalquilo(C;-Cs), y mono- o
dialquil (C;~Cg) aminoalquilo (Ca-Cg) , -COCH, - {C=0) ORg, -
{C=O)NRg, -C(O)Rg, y -S5(0)zRe, donde Rz es tal como se ha
definido anteriormente y mes 0, 1 6 2.

3. Un compuesto que tiene la féxrmula:

AN
421 N \ O/N
%2 | N X
L=
= N
A

Rs

© una sal, prodroga o solvato del mismo farmacéuticamente

aceptables, en donde:

2, 22, Z3, ¥ Z4 son independientemente nitrégeno o CR;, CR;, CRy ¥

CR,, respectivamente, con la condicién de que no mis de dos de

2y, 22, 23, y 2, sean nitrégeno;

Ri, Ra, Ri, ¥y R; estéin independientemente seleccionados entre

(i) hidrégeno, halégeno, hidroxi, nitro, ciano, amino,
haloalquilo, ox0, trifluorometoxi, trifluorometilo,
trifluorosulfonilo, y &cido carboxilico,

(ii) mono o dialquil(C,-C¢)amino, aminoalquil(C,-Ce¢), mono o
dialquil (C,-Cs) aminocalquilo(C,-Cg), alcoxi(Ci-Cg), alquilo({Ci-
Cs), cicloalquilo(C;-Cs), alquenilo(Ci-C¢), alquinilo(Cz-Cg),

(cicloalquil (C3-Cy) Jalquilo{C,-Cs) , alcanoilo(C;-Cs),
alcoxi (C;-Cg) carbonilo, alquil {C,-Cg) sulfonilo, alquil (C,-
Cesltio, mono- o dialquil (C,-C¢) aminocarbonilo,

heterocicloalquilo, arilo, y heterocarilo, cada uno de los
cuales est& opcionalmente sustituido con hasta tres grupos

Ry,
(iii) un grupo que tiene la f6rmula:
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en la cual G es (C:-Cg)lalquilo, -0-, -C{=0)-, o =CC(=0)~, Yy

Ra es cicloalquilo(C3-Cy), heterocicloalquilo, arilo o)
hetercarilo, cada uno de los cuales puede estar sustituido
con hasta tres grupos Ry,

iv) un grupo de la f6rmula:

0

?Jk" _-Ra
\

Re
en la cual J es N o CH y Ra ¥ Rc estdn independientemente

Beleccionados del grupo que consiste en hidrégeno, (Ca-

Ce¢)alquilo, (C3-Cy)cicloalquilo, heterocicloalquile, arilo, o

heteroarilo, cada uno de loB cuales puede estar sustituido con

hasta tres grupos Ry; ©
Rs Y Rc y el dtomo al cual est&n unidos forman un anillo

monociclico o bicficlico de 4 a 10 miembros, que puede contener

uno o mis dobles enlaces o uno o mis de oxo, O, S8, SO, SO;, o0 N-

Rp donde Rp es hidrégeno, Ar;, (C:-Cs)alquilo, (Ci-Cp)cicloalquilo,

heterocicloalquilo, o Ar;(C,-C¢)alquilo; donde Ar, es arilo o

hetercarilo, cada uno de los cuales esti opcionalmente sustituido

con hasta tres grupos Ri; Yy en donde el anillo biciclico o

monociclico estd opcionalmente sustituido con hasta tres grupos

Ry

v) -0C (=0)Rg, -C (=0Q) NH;, -C (=0) NHRg, -C(=0) NRgRp,
-5 (0) nRe, -S(0) NHz, -S(O) oNHRg, -5 (O) oNRgRy, -NHC (=0) Rg,
C(=NRg)Rp, -C=N-OH, -C=N(alcoxi), -Ce=N(alguilo), -NRgC(=O)Rp,
-NHS(O),Rg, ¥ -NRgS(O),Ry, Gonde n es 0, 1 6 2, y

Re ¥ Rr estin independientemente seleccionados cada vez que
ocurre entre (C:-Cs)alquilo, (C3-Cp)cicloalquilo,
heterocicloalquilo, (C,-Cg)alcoxi, mono- o di(C;-
Cs)alquilamino, arilo, o hetercarilo cada uno de los cuales
estd opcionalmente sustituido con hasta con tres grupos Rx;

Rs representa (C1-C¢)lalquilo, (C3-Cg)cicloalquilo, o (Ca-
Cecicloalquilo) (C;-Cg) alquilo, cada uno de los cuales puede
contener uno o mis dobles o triples enlaces, y cada uno de
los cuales estda opcionalmente sustituido con hasta tres
grupos Rx; O Rg representa arilo, aril (C;-Cq)alquilo,
hetercarilo, o heterocaril(C,-Ci}alquilo cada uno de los
cuales estd opcionalmente sustituido con hasta tres grupos
Ry

Q representa -C(Rg) (R,), NRg u
oxigeno cuando X; no es nitrégeno;

R¢ Y Ry representan hidrégeno, halégeno, hidroxi o alquilo(C,;-

Cs) ;
R¢: representa hidrégeno o alquilo(C;-Cs);

4
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Xy, X3, X5, Yy X, representan independientemente CR, N, O, S o NR’
con la condicién que al menos uno de X,, X3, X;, Y X; sea CR;

R estd independientemente elegido cada vez que ocurre entre
hidr6geno, hal6geno, hidroxi, nitro, amino, ciano, C;-
C¢alquilo, C;-Cgalcoxi, C,-Cgalcoxi sustituido con amino o
mono- o dialquil C;-Csamino, (C3-Cq) cicloalquilo, (C3-
Cscicloalquilo) (C1-Cs)alquilo, (C3-Cg)alquenilo, (Ca-
C¢)alquinilo, haloalquilo, halocalcoxi, carboxamido, mono- o
dialgquilC;-Csamino, amino(C;-Cglalquilo, y mono- o dialquilC,-
C¢amino (C,-C¢) alquilo,

R’ es hidr6geno o C;-Cgalquilo;

Rx se selecciona independientemente en cada ocurrencia de
halégeno, hidroxi, nitro, ciano, amino, C;-Csalquilo, C;-Csalcoxi,
C1-Cgalcoxi sustituido con amino o mono- o dialquil C;-Cgamino,
(C3-Cs) cicloalquilo, (C3-Cpcicloalquil) {C1-C¢)alquilo, (C;-
Cecicloalquil) C)-Cgealcoxi, heterocicloalquilo, (C;-C¢)algquenilo,
(C3-Cg)alquinilo, haloalquilo, haloalcoxi, mono- o dialquilC,-
Cgamino, amino(C,-Cg¢)alquilo, y mono- o dialquilC,-Csamino (C;-
Cs¢)alquilo; y
W representa arilo o heteroarilo, donde el grupo arilo o
heteroarilo estd opciocnalmente sustituido con hasta 3 grupos
independientemente seleccionados entre haldgeno, hidroxi,
nitro, ciano, amino, alquilo{C;-~C¢), alcoxi(C;-C¢), alcoxi(C;-
C¢} sustituido con amino o mono- o dialquil {(C;-C¢)amino,
cicloalquilo(C3-Cg), (cicloalquil (C3-Cy) ) alquilo (C1-Cg),
cicloalquil (C3-Cy) alcoxi (C;-Cq) , heterocicloalquilo,
alquenilo(C,-Cs), alquinilo(Ci;-C¢), haloalquilo, halpalcoxi,
mono- o dialquil (C;-C¢)amino, aminoalquilo(C;-Cs), y mono- o
dialquil (C,-Cg) aminoalquilo (C3-Cs), -COOH, - (C=0) ORg, -
(C=O)NRg, -C(O)Rg, Y -5(0O)uRe, donde Ry es tal como se ha
definido anteriormente y mes 0, 1 6 2.

4. Un compuesto de acuerdo con la reivindicacién 3, de la
férmula:

donde X;, Xi, Xi, X, Ri, Ra: Ra, Rs, Q, Yy W se definen comoc en
la reivindicacién 3.

5. Un compuesto de acuerdo con la reivindicacién 3, de la
f6rmula:




Ry _%
Ry | N EO;"
/e
N ;>“° W
\
Rs Rs

donde X;, X;, X3, X4, Ri, Ra, Ry; R5, Q, Yy W se definen como en
la reivindicacién 3.

6. Un comﬁdésto de acuerdo con la reivindicacié6n 3, de la
f6érmula:

R,
X,
X,’ \N
N N \O/
l ﬁy‘ﬂi}& xk
Ry N w
Re Rs

donde X,, Xi, Xa, X4, Ri, Ry, Ry, Rs, Q, Yy W se definen como en
la reivindicacién 3.

7. Un compuesto de acuerdo con la reivindicacién 3, de

la f6rmula:
X
X3\
Ra. Ny _N FON
:E;[ >\ s
@ W
Ry N
\
) R, Rs

donde X;, Xa, X3, X4, Ra, Ra, Ry, Rs, Q, y W se definen como en
la reivindicacién 3.

8. Un compuesto de acuerdo con la reivindicacién 3, de
la fé6rmula:

N

x;iESN
Z
27 N 7/
ﬁ i %o}x\
\
Rs

2y _# W
2,

donde X;, Xs, X, 21, Za, Z3, Z4, Rs;, Y W se definen como en la
reivindicacibn 3.
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9. Un compuesto de acuerdo con la reivindicacidn‘3, de
la f6rmula:

-h

~%
o \ON
iI:‘Z‘Ih{'};IN)\ Xi}N

donde X,, k,, Xey, Z1, Z3, Zy, Z4, Rs, Rg', Yy W Be definen como
en la reivindicacién 3.

10. Un compuesto de acuerdo con la reivindicacién 1, de

la f&6rmula:

) R,
2
=/
Dl
A
Ry ﬂ w

Ry Ry

donde Ry, Ra, Ry, Ry, Rs, X3, Xa, Q, Yy W se definen como en la
reivindicacién 1.

11. Un compuesto de acuerdo con la reivindicacién 1, de

la férmula:
Ry
Ry N g?S\N
I;E*A"""
W
Ry \ ,
Ry

Ra

donde R;, Ra, Ry, Ry, Rs, Rg, Ry, Yy W se definen como en la
reivindicacién 1.

12. Un compuesto de acuerdo con la reivindicacién 1, de
la f6rmula:

R
R
ZIZINH "(
W
=
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donde R, 2;, Z3, Z3, Z4, Rs, Q, y W se definen como en la

reivindicacién 1.

13. Un compuesto de acuerdo con la reivindicacién 1 que
tiene la f6rmula

en la cual R, R;, Ra, R3, Ry, Rs, R¢, R, y W son tal como se han
definido en la reivindicacién 1.

14. Un compuesto de acuerdo con la reivindicacifn 13, en el
cual

R, Ri, Y R; estdn independientemente seleccionados entre
hidrégeno, haléSgeno, hidroxi, nitro, ciano, amino, (C;-
Cs)alquilo, (C:-Cs) alcoxi, (C3-Cp) cicloalquilo, (Ca-
Cs}cicloalquilo (C;-C¢) alquilo, (C2-Cg) alquenilo, (Cy-
Cg¢)alquinilo, haloalquilo, haloalcoxi, mono o di{C,-
Cs¢)alquilamino, amino {(C;-Cg¢)alquilo, y mono- Yy di(C;-
C¢)alquilamino (C;-Cg) alquilo;

Rs representa (Ci1-Cs) alquilo, (Ca-Cs) cicloalquilo, o (Ca-
Ca) cicloalquilo(C,-C¢)alquilo, fenilo, bencilo, tiofenilo,
piridilo, imidazolileo, pirazolilo, © pirimidinilo;

R ¥ Ry representan C;-Cgalquilo; y

W representa fenilo, tiofenilo, piridilo, imidazolilo,
pirazolilo, o pirimidinilo, cada uno de los cuales esta
opcionalmente sustituido con hasta 4 seleccionados
independientemente de haldégeno, hidroxi, nitro, ciano,
amino, (C;-Cg)alquilo, (C;-Cg)alcoxi, (C,-Cg)alcoxi sustituido

con amino o mono- o dialquil (C;-Cg) amino, (C;-
Cs) cicloalquilo, (C3-Cy) cicloalquilo(C;-Cs)alquilo, (C;-
Ce) cicloalquilo (C,-C¢) alcoxi, heterocicloalquilo, (Ca-

C¢)alquenileo, (C;-Cg¢lalgquinilo, haloalquilo, haloalcoxi, mono
o di(C;-Cg)alquilamino, amino(C;-C¢)alquilo, y mono- o di(C;-
Cs)alquilamino (C,-Cg)alquilo.

15. Un compuesto de acuerdo con la reivindicacién 1 que tiene la
f6rmala
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en la cual R, 2;, Z3, 23, 24, Rs, Q, y W son tal como se han
definido en la reivindicacién 1.

16. Un compuesto de acuerdo con la reivindicacién 1 que tiene
la £6rmula

R
R
. 1 R%
Ry N N
MN‘(
w
Ry N\ Rs Ry
R, Ry
en la cual R, R;, Rz, Ra, Ry; Rs, Rs, Ry ¥y W son tal como se han
definido en la reivindicacién 1.

17. Un compuesto de acuerdo con la reivindicacién 16, donde:

R, Ri, Y R4 estén independientemente Beleccionados entre
hidrégeno, haldgeno, hidroxi, nitro, c¢iano, amino, (C;-
Cs)alquilo, (C.-Cs)alcoxi, (Ca-Cg)cicloalquilo, (Cs-
Cg)cicloalquilo(C,-Cg)alquilo, (C2-C¢) alquenilo, {Ca-
Cg¢)alquinilo, haloalquilo, haloalcoxi, mono o. di(C;-
Cs) alquilamino, amino (C;~Cg) alquilo, y mono- y di(C-

Cg¢) alquilamino (C,-C¢) alquilo;

Rg representa (C.-Cg)alquilo, (C3-Cg) cicloalquilo, o (Ca-
Cs)cicloalquilo(C;-Cg)alquilo, fenilo, bencilo, tiofenilo,
piridilo, imidazolilo, pirazolilo, o pirimidinilo;

Rs Y R; representan C,-Cgalquilo; y

W representa fenilo, tiofenilo, piridilo, imidazolilo,
pirazolilo, o pirimidinilo, cada uno de los cuales esti
opcionalmente sustituido con hasta 4 grupos seleccionados
independientemente de halbégeno, hidroxi, nitro, ciano,
amino, (C,-Cg)alquilo, (Ci-Cg¢)alcoxi, {C:-C¢)alcoxi sustituido

con amino o mono- o dialquil (C,-C¢) amino, (Cs-
Ce}cicloalquilo, (Cy-Ca)cicloalquilo(C;-Cg) alquilo, (Cs-
Cg)cicloalquilo (C;-Cg)alcoxi, heterocicloalquilo, (Ca-

Cs}alquenilo, (Ci-Cglalquinilo, haloalquilo, haloalcoxi, mono
o di(C;-Cs)alquilamino, amino(C,-Cg)alquilo, y mono- o di(C,-
Cs)alquilamino(C,-Cs) alquilo.

18. Un compuesto de acuerdo con la reivindicacién 1, de
f6rmula
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en la cual R, 2, Z2, Z3, Z4,, Rs, Q, Yy W son tal como se han

definido en la reivindicacién 1.

159.Un comp-ué'sltc de acuerdo con la reivindicacién 1 que tiene
la f6rmula

O H

en la cual R, R;, Rz, Rs, Ry, Rs, Rs;, Ry Yy W son tal como se han
definido en la reivindicacién 1.

20. Un compuesto de acuerdo con la reivindicacién 1, de

f&érmula
R
PN
\

en la cual R, 2Z2;, 23, 23, Z4, Rs, Q, y W son tal como se han
definido en la reivindicacién 1.

21.Un compuesto de acuerdo con la reivindicacién 1 que tiene
la fé6rmula

R

. A,

Rz N e /

Mﬁ[ N?.%%\gv
R Rs
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en la cual R, Ri, Rz, Rj, Re; Rs, R, Ry ¥ W Bon tal como se han
definido en la reivindicacién 1.

22. Un compuesto de acuerdo con la reilvindicacién 1, de

férmula
N
R \,
e N /
N
T \
- z,\z‘ N w

\
Rs

en la cual R, Z,, 23, 23, Zs, Rs, Q, Yy W son tal como se han
definide en la reivindicacién 1.

23.Un compuesto de acuerdo con la reivindicacién 1 que tiene

- la E6Srmula

Ry }%\I\N
Rz N /
N
W
Ru: i \
R, s

en la cual R, R;, Rz, R3, Ry, Rs, Rg, R, y W son tal como se han
definido en la reivindicacién 1.

24. Un compuesto de acuerdo con la reivindicacién 1, de
f6xrmula

en la cual R, 2Z,, 22, 23, 24, Rs, Q, Y W son tal como se han
definido en la reivindicacién 1.

25.Un compuesto de acuerdo con la reivindicacién 1 que tiene
la f6rmula
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en la cual R, R;, Rz, Ry, R4;, Rs, R¢, Ry y W son tal como se han
definido en la reivindicacién 1.

26. Un compuesto de acuerdo con la reivindicacién 1, de
férmula

Zy N N

-~
£ I~
S
Rs

en la cual R, R’', Z;, 23, Zi, 24, Rs, Q, Yy W son tal como se han
definido en la reivindicacién 1.

27.Un compuesto de acuerdo con la reivindicacién 1 que tiene
la f6rmula

en la cual R, R’, Ry, Ra, Ry, Ry, Rs, R¢, R;, Q y W son tal como se
han definido en la reivindicacién 1.

28. Un compuesto de acuerdo con la reivindicacién 1, de
férmula

. N
z/" N N
f L~
Ry

en la cual Z,, Za, 23, Z;, Rs, Q, Yy W son tal como se han definido
en la reivindicacién 1.
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29.Un compuesto de acuerdo con la reivindicacién 1 que‘tiene

la f6rmula
N
e
;>:2K: w
Rl \RT
Rs

en la cual R;f ﬁ:, Rs, R« Rs, R, R7 y W son tal como se han
definido anteriormente.

o

30. Un compuesto de acuerdo con la reivindicacién 1 para
uso en el tratamiento terapéutico de una enfermedad o desorden
asociado con agonismo patogénico, agonismo reverso o antagonismo
del receptor GABA,.

31. Una composicién farmacéutica que comprende un compuesto
de acuerdo con la reivindicacién 1 en combinacién con por 1lo
menos un portador o excipiente farmacéuticamente aceptable.

32. Un método para el tratamiento de una enfermedad o
desorden asociado con agonismo patogénico, agonismo reverso o
antagonismo  del receptor GABA,, dicho método comprende
administrar a un paciente en necesidad de dicho tratamiento o
como prevencién, una cantidad efectiva de un compuesto de la
reivindicacién 1.

33. Un método de acuerdo con la reivindicacién 9 en donde
el desorden asociado con agonismo patogénico, agonismo reverso o
antagonismo del receptor GABA, es 1la ansiedad, depresién,
desdrdenes del suefio, o deterioro cognitivo.

34. El uso de un compuesto de acuerdo con la reivindicacién
1, para la fabricacién de un medicamento para el tratamiento de
una enfermedad o desorden asociado con agonismo patogénico,
agonismo reverso o antagonismo del receptor GABA,.

35. El uso de un compuesto de acuerdo con la reivindicacién
1, para la fabricacién de un medicamento para el tratamiento de
la ansiedad, depresién, desdérdenes del suefio, © deterioro
cognitivo.

36. Un método para localizar receptores GABA, en unas
muestras de tejido, que comprende:

poner en contacto con la muestra un compuesto rotulado de
acuerdo con la reivindicacién 1, bajo condiciones que permitan la
unién del compuesto a los receptores GABA,;



0
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lavar la muestra para eliminar el compuestc rotulado
adherido; y
detectar la presencia del compuesto adherido.

37.Un método para inhibir la adhesién de un compuesto de
benzodiazepina a un receptor GABA,, donde dicho método comprende
poner en contacto un compuesto de la reivindicacién 1 con células
que expresan dicho receptor en presencia de la benzodiazepina, en
donde el compuesto estd en una concentracién suficiente para
inhibir la adhesién de un compuesto de benzodiazepina al receptor

GABA, in vitro.

38. Un método para alterar la actividad transductora de
sefiales de los receptores GABA,, donde dicho método comprende
exponer las células gue expresan dichos receptores a un compuesto
de acuerde con la reivindicacién 1 en wuna concentracién
suficiente para inhibir la adhesién R015-1788 a las células que
expresan un receptor GABA, humano clonado in vitro.

39. Un paquete de composicién farmacéutica que comprende una
composicién farmacéutica de la reivindicacién 31, en un
recipiente e instrucciones para usar la composicién para tratar
un paciente que sufre de un desorden en respuesta a agonismo,
agonismo reverso o antagonismo del receptor GABA,.

40. Un paquete de composiciébn farmac8utica de 1la
reivindicacién 39, en donde el paciente sufre de ansiedad,
depresién, desbSrdenes del suefio, desorden de deficiencia de
atencién, demencia de Alzheimer o deterioro cognitivo.

41. Un compuesto de acuerdo con la reivindicacién 1 en
donde en un ensayc de adhesién del receptor GABA,, el compuesto
exhibié un Ki de 1 micromolar o menos.

42. Un compuesto de acuerdo c¢con 1la reivindicacién 1 en
donde en un ensayc de adhesién del receptor GABA,, el compuesto
exhibié un Ki de 100 nanomolar o menos.

43. Un compuesto de acuerdo con la reivindicacién 1 en
donde en un ensayo de adhesién del receptor GABA,, el compuesto
exhibié un Ki de 10 nanomolar o menos.
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