
1 8 O CT 1005 WO 02108 866 PCT/SE02/00769 NOVEL COMPOUNDS Field of the
invention.  The present invention is directed to novel compounds and salts
thereof which are  agonists at the CB2 receptor. The compounds are useful in
therapy, in particular for the  therapy of pain. The present invention also
relates to processes for the manufacture of the  novel compounds, to
pharmaceutical compositions containing them, and to the use of the
compounds in therapy, particularly for the therapy of pain. 10 Background of
the Invention Two cannabinoid receptors are known: one is expressed
predominately in the central  nervous system (CB 1), whereas the other is
located in the periphery and is primarily restricted  to cells and tissues
derived from the immune system (CB2). (Abood and Martin Int. Rev. of  15
Neurobio. 39 197-221, (1996). While agonists at the CB1 receptor, and mixed
agonists, are highly effective in anti- nociception models in animals, it
has not proved possible to separate the desired analgesic  actions from the
undesired CNS side-effects to any great degree. These undesired CNS side-
effects are known to be mediated by the CBI receptor. 20 A number of reports
indicate an important role for CB2 in pathophysiology. In  particular, Munro
et.al. [Nature 365 61-65 (1993)] have found that the expression of the CB2
receptor is induced under conditions of immune cell activation. Hanus et. al
(PNAS 96  14228-14233 (I999)] have -recently provided evidence that a CB2
agonist elicits anti- inflammatory and peripheral analgesic activity.
Moreover, Mazzari et. at. f Soc. Neurosci. 25 Abstr. 23 652 (1995)] have
shown that CB2 activation inhibits mechanical hyperalgesia  associated with
nerve injury. These results indicate that the CB2 receptor-is an interesting
target for the discovery of novel analgesics which would be expected to
be-devoid of CB1 mediated side-effects associated with conventional
cannabinoid agonists, e.g.,  tetrahydrocannabinol (THC). Moreover, as the
CB2 receptors are limited to the periphery, 30 selective CB2 agonists maybe
expected to reduce pain without the psychoactive side effects  and the
commonly perceived abuse potential of centrally acting cannabimimetic (CBI)
or  opiate drugs. 13OCT2005 



W O 621085866 PCT/SE02/00769  2 Analgesics that have been identified and are
existing in the prior art have many  disadvantages among which are poor
pharmacokinetics and loss of analgesic activity when  administered by
systemic routes. s Detailed Description of the Invention: The compounds
according to the present invention are defined by the formula I, and a
pharmaceutically acceptable salt thereof, and diasteriomers, and enantiomers
and mixtures  thereof: 10 R3 X-Ar-O R2 I wherein  R1 is selected from the
group consisting of -(C1-C8)alkyl, -(C2-C8)alkenyl, R42N(C1 C6)alkyl-,
R42NC(=O)(C,-C6)alkyl-; R4O(C1-C6)alkyl-, R4OC(=O)(C1-C6)alkyl-, R4C(=O)(C1-
15 C6)alkyl-, R4C(=O)NR4(C1-C6)alkyl-, R42NSO2(C1-C6)alkyl-,
R4CSO2NR4(C1-C6)alkyl-,  R42NC(=O)NR4(C1-C6)alkyl-, R42NSO2NR4(C1-C6)allyl-,
aryl(C1-C6)alkyl-, aroyl(C1- C6)alkyl, heteroaryl(C1-C6)alkyl,
heteroaroyl(C1-C6)alkyl, heterocycloalkyl(C1-C6)alkyl,  bicyclic
heteroaryl(C1-C6)alkyl and bicyclic heteroaroyl(CJ-C6)alkyl; RI moieties
comprise unsubstituted -(C2-C8)alkenyl, and -(C1-C8)alkyl unsubstituted or
20 substituted by one or more moieties independently selected from the group
consisting of  halogen, cyano, acetoxymethyl, and nitro; Ar is an optionally
substituted aryl moiety; R2 is -(C1-C6)alkyl, unsubstituted or substituted
(on 1-6 carbons) by one or more  fluorine substituents, or
(C3-C6)cycloalkyl; 25 R3 is selected from the group consisting of: , 18OCT2
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Nom/ Qs N "// 0  (a) R5  R~S; N )  0 0 0  (b) 7 5 RNA 5 .% II - 7 .w 0  (C)
7 (g) and S (d) (h) (k) R4 is a moiety independently selected from the group
consisting of -H, -(C!-C6)alkyl, - (C2-C6) alkenyl and -(C2-C6)alkynyl;
11rR42 comprises compounds wherein NR42 forms- a heterocyclyl ring system,
e.g.,  pyrrole, piperidine, piperazine, or pyrrolidinone; R5 moieties are
independently selected from the group consisting of-H, -(C1-C6)alkyl,  -(C
2-Cs)alkenyl and heterocyclyl; "NTRsz comprises compounds wherein NR52 forms
a heterocyclyl ring system, e.g.,  ao pyrrole, piperidine, piperazine, or
pyrrolidinone; Rs moieties are independently selected from the group
consisting of -H, -(C1-C6)alkyl,  -(C2-C6)alkenyl and -(Ci-C6)alkanoyl,
heterocyclyl, heterocyclyl(C1-C3)alkyl, aryl, aryl(C1- C3)alkyl, heteroaryl,
heteroaryl(C1-C3)alkyl, bicyclic heteroaryl, and bicyclic heteroaryl(C1-
C3)alkyl; is Rs and R6 may combine to form a 5-7 membered heterocycle, e.g.,
pyrrole, piperidine, 



piperazine, pyrrolidinone, homopiperazine, or hexamethyleneimine; X is
selected from the group consisting of-C(R')2-, NRS-, C(O)-, -CH2-CH2-, -
CH=CH-, -0-, -C(R)(R')-, and -S(0)B- (where n = 0, 1 or 2), where R and R'=:
(C,-CG)alky[, 1 8 O C T 2005 WO 021085866 PCT/SE02/00769  4 OR", or H, and
R"-= H or (C,-C6}alkyl; and  Y is C or N. The term alkyl, when used herein
includes straight chain, branched chain and cyclic  s substituents, for
example, methyl, ethyl, n-propyI, isopropyl, n-butyl, isobutyl, t-butyl,
cyclopropylmethyl and cyclopentyl, and moieties on alkyl chains maybe
anywhere on the  chain, such that amino (C1-C6)alkyl includes 1-aminopropyl
and 2-aminopropyl. The term halogen, when used herein comprises fluorine,
chlorine, bromine and iodine.  The term aryl moiety includes aromatic
carbocycles, five-membered heteroaromatic Io ring systems, six-membered
heteroaromatic ring systems and bicyclic heteroaromatic ring  systems.
Aromatic carbocycle includes phenyl and naphthyl. A five-membered
heteroaromatic ring system is a monocyclic aromatic ring system  having five
ring atoms wherein 1, 2 or 3 ring atoms are independently selected from N, 0
and  is S. Preferably, five-memb ered- hetero aromatic ring systems are
selected from the group  consisting of thienyl, furyl, pyrrolyl, imidazolyl,
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl,  isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyI,
1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl,
and 1,3,4 oxadiazolyl. 20 A six-membered heteroaromatic ring system is a
monocyclic aromatic ring system  having six ring atoms wherein 1, 2 or 3
ring atoms are N. Preferably, six-membered heteroaromatic ring systems are
selected from the group  consisting of pyridyl, pyrazinyl, pyrimidinyl,
triazinyl and pyridazinyl. A bicyclic heteroaromatic ring system is a ring
system having two five- or six 25 membered heteroaromatic rings, or a phenyl
and a five- or six-membered heteroaromatic ring,  or a phenyl and a
heterocyclyl ring, or a five- or six-membered heteroaromatic ring and a
heterocyclyl ring; connected by a ring fusion, said bicyclic heteroaromatic
ring system  comprising 8 to 12 ring atoms wherein 1, 2 or 3 of the ring
atoms are independently selected 



from T, 0 and S. 30 Bicyclic heteroaromatic ring systems are preferably
selected from the group consisting  of indole, indoline, quinoline,
tetrahydroquinoline, isoquinoline, tetrahydroisoquinoline, 1,4- benzodioxan,
coumarin; dihydrocoumarin, banzofuran, 2,3-dihydrobenzofuran, 1,2-
benzisoxazole, benzothiophene, benzoxazole, benzthiazole, benzimidazole,
benztriazole, I 18OCT2005 WO 02/083866 PC1/SE02/00769  5 pyrolizidine, and
quinolizidine. A heterocyclyl or heterocyclic moiety is a saturated or
partially saturated ring system  having 3 to 7 ring atoms wherein 1, 2 or 3
ring atoms are independently selected from N, 0 and S. Heterocyclyl moieties
are preferably selected from the group consisting of aziridine,  oxirane,
thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline,
imidazolidine,  pyrazolidine, dioxolane, sulfolane 2,3-diihydrofurany4,
2,5-dihydrofuranyl, tetrahydrofuranyl,  thiophanyl, piperidine, piperazine,
morpholine, 2,3-dihydropyranyI, tetrahydropyranyl, 1,4- dihydropyridinyl,
1,4-dioxanyl, 1,3-dioxanyl, dioxanyl, homopiperidinyl, homopiperazinyl, 1Q
1,3-dioxepane, 4,7-dihydro-l,3-dioxepin, and hexamethylene oxide. Aromatic,
heteroaromatic, heterocyclyl, and bicyclic heteroaromatic moieties are
unsubstituted or substituted on ring carbons preferably by moieties
independently selected  .from the group consisting of halogen,
trifluoromethyl, cyano, nitro, hydroxy, N;R42,  - C(=O)OR4, -C(=O)R4,
-C(=O)NR42, -NR4C(=0)R4, -(C1-C6)alkyl, -(C2-C6)alkenyI, -(C2 ]5 C6)alkynyl,
-OR4, -SR4, -S02R;, oxo (=0),*imino (=NR4), thio (=S), and oximino (=N-OR),
Ring nitrogen atoms, of five-membered heteroaromatic, heterocyclyl or
bicyclic  heteroaromatic ring systems are =substituted or substituted, if
such substitution is chemically  possible without quaternization of said
ring nitrogen, preferably with moieties independently selected from the
group consisting of -(C,-C6)alkyl, and -C(=O7 R4. 20 Substituents
-(Ct-C6)alkyl, -(C2-C6)alkenyl and -(C1-C6)alkanoyl are unsubstituted or
substituted on one or more carbons by moieties independently selected from
the group  consisting halogen, hydroxy, -OR4 and -NTR42. It will be
understood that when compounds of the present invention contain one or  25
more chiral centers, the compounds of the invention may exist in, and be
isolated as, 



enantiomeric or diastereomeric forms, or as a racemic mixture. The present
invention  includes any possible enantiomers, diastereomers, racemates or
mixtures thereof, of a  compound of Formula I which acts as a CB2 agonist.
The synthesis of optically active forms may be carried out by standard
techniques of organic chemistry well known in the art, for  30 example by
chiral chromatographic separation of a racemate, by synthesis from optically
active starting materials or by asymmetric synthesis. It will also be
appreciated that certain compounds of the present invention may exist as
geometrical isomers, for example E and Z isomers of alkenes. The present
invention includes 1 8 0 CT 2005 \YO 02108-4866 PCTISE02100769  6 any
geometrical isomer of a compound of Formula I which acts as a CB2 agonist.
It will  further be understood that the present invention encompasses
tautomers of the compounds of  the formula I. It will also be understood
that certain compounds of the present invention may exist in  s solvated,
for example hydrated, as well as unsolvated forms. It will further be
understood that - the present invention encompasses all such solvated forms
of the compounds of the formula I  which act as CB2 agonists. In preferred
embodiments of formula I, if R1 represents R42N(C1-C6)alkyl-, wherein  10
both occurrences of R4 represent -(C1-C6)alkyl, then R3 is selected from the
moieties (as-set forth above) (a), (c), (d), (e), (f), (g), (h), and (k),
and optionally (b) and (i) (except where R"- is -(C1-C6)alkyl (especially
methyl, e.g., R3 represents acetyl or acetamido)) and (j) (except  where R5
is H for both occurrences, e.g., R3 represents a primary amine).. Preferred
compounds' of the present invention are those of Formula I wherein; is R' is
selected from the group consisting of -(C1-C8)alkyl -(C2-C8)alkenyl,
aryl(C1- C6)alkyl, R42N(C1-C6)alkyl-, R4O(C1-C6)alkyl-,
-heterocycloalkyl(C1-C6)alkyl (4- to 8- membered), and
heteroaryl(C1-C6)alkyl; wherein aryl and heteroaryl R' moieties are
unsubstituted or substituted by -(C1-C6)alkyl,  acetoxymethyl, or halogen;
20 R'- is selected from the group consisting of -CH3, -CH2CH3, -CH(CH3)2,
(C3- Cs)cycloalkyl, and CF3; R3 is selected from the group consisting of:  1
8 OCT 2005 



W'O 02/08866 7 PCT/SE02/00769 1 5 R5  r s R~ N  N~~ S O 0 (a) (d) ~~ rr R, .
g Rk K  Rk (e) N and N- )  96 ~s R6 } 6 (f) (9) (h) (k) Ar is an aryl
moiety; unsubstituted or substituted by one or more moieties  independently
selected from the group consisting of (C1-C6)alkyl, halogen,
trifluoromethyl,  s cyano, nitro, hydroxy and -OR4; X is selected from the
group consisting of -CH2-, -CH2CH2-, -C(=O)-, -S-, -O~, - C(R)(R')-, and
-N(R)-, where R and R' = (C1-C6)alkyl, OR", or H, and R" = H or (C1-
C6)alkyl; when Ar is a phenyl or six-membered heteroaromatic ring system, X
is positioned on  10 ring Ar in a 1,4 relationship with respect to the -O-R2
group; when Ar is a 5-membered heteroaromatic ring system, X is positioned
on ring Ar in a  1,3 relationship with respect to the -0-R2 group; R4 is
independently selected from the group consisting of -H and -(C1-C6)alkyl;
R5 is independently selected from the group consisting of -1-L -(Cj-C6)alkyl
and  15 -(C2-C6)alkenyl; and 



R6 is independently selected from the group consisting of -H, -(C1-C6)alkyl,
-(C2- C6)alkenyl, and heteroaryl; wherein said heteroaryl is unsubstituted
or substituted by -(CI-C6)alkyl. 20 More preferred compounds of the present
invention are those of Formula I wherein;  R1 is selected from the group
consisting of cyclopropylmethyl, ethyl, propyl, allyl, isopentyl, benzyl,
metboxyethyl, dimethylamino ethyl, 4-pyridylmethyl, 2-pyridylmethyl, l 1 8
OCT 2005 NVO 02/086866 PCT/SE02100769 pyrrolylethyl, 1-morpholinoethyl,
cyclohexylmethyl, 2-p}molidylmethyl, N-methyl-2- pyrrolidylmethyl,
2-piperidylmethyI, N-methyl-2-piperidylmethyl, 3-thienylmethyl, 2-
tetrahydrofuranylmethyl, (2-nitrothiophene-S-yl)methyl,
(1-methyl-IH-imidazole-2-yl)methyl, (5-(acetoxymethyl)-2-furanyl)methyl,
(2,3-dihydro-lH-isoindole-1-yl)methyl, and 5-(2- s methylthiazolyl); R2 is
selected from the group consisting of -CH3, -CH2CH3, -CH(CH3), and CF3;  R4
is -(C1-C6)alkyl; R' is selected from the group consisting of-H, -CH3,
-CH2CH3, -CH=CH2 and  -CH2-CH=CH2; to R6 is selected from the group
consisting of -CH3, -CH2CH3, -CH=CH2, -CH2- -CH=CH2, -CH2-CH2-CH=CH2,
-CH2CH(CH3)2 and 5-methyl-3-isoxazole; Ar is- a phenyl or six-membered
heteroaromatic ring system, either of which may be  unsubstituted -or
substituted by one or more moieties independently selected from the group
consisting of (C,-C6)alkyl, halogen, trifluoromethyl, cyano, nitro, hydroxy
and -OR4; 15 X is selected from the group consisting of -CH2-, -CH2CH2-,
-S-, -0-, -C(=0)-, - C(R)(R')-, and - N(R)-, where R and R' = (C1-C6)alkyl,
OR", or H,_ and R" = H or (C1- C6)alkyl; and X is positioned on ring Ar in a
1,4 relationship with respect to the -O-R2 group. 20 Most preferred
compounds of the present invention are those of Formula I wherein:  R2 is
-CH2CH3; Ar is unsubstituted phenyl or pyridyl; X is selected from the group
consisting of -CH2-, -CH2CH2-, -S-, -0-, -C(R)(R')-, and  -H(R)-, where R
and R' = (CI-C6)alkyl, OR", or H, and R" = H or (Ct-C6)alkyl; :s X is
positioned on ring Ar in a 1,4 relationship with respect to the -O-R2 group;
and  R4 is methyl.  



In certain preferred compounds, X is selected from the group consisting of
CH(CH3)-,  -C(CH3)2-, -CH(OH)-, -NH-, and -i~'(CH3)-; most preferably
CH(CH3). 30 .We have now found that the compounds of the present invention,
exhibit selective  activity at the CB2 receptor site, and are useful in the
relief of pain, particularly chronic pain,  e.g., chronic inflammatory pain,
neuropathic pain, back pain, cancer pain and visceral pain. 1 8 O CT 2005 WO
02/083866 PCT/SE02100769  9 Compounds of the present invention will also be
useful in treating acute pain. Additionally,  compounds of the present
invention are useful in other disease states in which degeneration or
dysfunction of CB2 receptors is present or implicated. s Within the scope of
the invention are also salts of the compounds of the formula I.  Generally,
pharmaceutically acceptable salts of compounds of the present invention may
be  obtained using standard procedures well known in the art, for example by
reacting a  sufficiently basic compound, for example an alkyl amine with a:
suitable acid, for example,  HCl or acetic acid, to afford a physiologically
acceptable anion. It may also be possible to 10 make a corresponding alkali
metal (such as sodium, potassium, or lithium) or an alkaline earth.  metal
(such as a calcium) salt by treating a compound of the present invention
having a  suitably acidic proton, such as a carboxylic acid or a phenol with
one equivalent of an alkali' metal or alkaline earth metal hydroxide or
alkoxide (such as the ethoxide or methoxide), or a suitably basic oiganic
amine (such as choline or meglumine) in an aqueous medium, followed  is by
conventional purification techniques. Also within the scope of the present
invention is use of compounds of the present  invention in therapy. 20 The
novel compounds of the present invention are useful in therapy, especially
for the  therapy of various pain conditions including, but not limited to:
acute pain, chronic pain,  neuropathic pain, acute pain, back pain, cancer
pain, and visceral pain. In use for therapy in a warm-blooded animal such as
a human, a CB2 agonist will  25 generally be administered in the form of a
conventional pharmaceutical composition, and generally the composition may
be in a form suitable for oral or sublingual administration, for  example as
a tablet or capsule, for parenteral injection (including intravenous,
subcutaneous,  intramuscular, intravascular or infusion) for example as a
sterile solution, suspension or  emulsion, for topical administration for
example as an ointment or cream or for rectal 



30 administration for example as a suppository. In general, the above
compositions maybe  prepared in a conventional manner using conventional
carriers. The compositions of the  present invention are advantageously
presented in unit dosage form. 1 8 OCT 2005 WO 02/085966 PCT/SE02/00769  10
A therapeutically effective amount for the practice of the present invention
may be  determined, by the use of known criteria including the age, weight
and response of the  individual patient, and interpreted within the context
of the disease which is being treated or  which is being prevented, by one
of ordinary skill in the art. 5 Also within the scope of the invention is
the use of any compound acooTding to  formula I above, for the manufacture
of a medicament for the therapy of pain. Additionally provided is the use of
any compound according to' Formula I for the  to manufacture of a medicament
for the therapy of various pain conditions including, but not limited to:
acute pain, chronic pain, neuropathic pain, acute pain, back pain, cancer
pain, and  visceral pain. A further aspect of the invention is a method for
therapy of a subject suffering from 15 any of the conditions discussed
above, whereby an effective amount of a compound according  to the formula I
above, is administered to a patient in need of such therapy. Additionally,
there is provided a pharmaceutical composition comprising a compound of
Formula I, or a pharmaceutically acceptable salt thereof, in association
with a  pharmaceutically acceptable carrier. 20 Particularly, there is
provided a pharmaceutical composition comprising a compound  of Formula I,
or a phatmaceutically acceptable salt thereof, in association with a
pharmaceutically acceptable carrier for therapy, more particularly for
therapy of pain. a Further, there is provided a pharmaceutical composition
comprising a compound of  Formula I, or a pharmaceutically acceptable salt
thereof, in association with a  pharmaceutically acceptable carrier use in
any of the conditions discussed above. The term therapy within the context
of the present invention means to administer a an  effective amount of a
compound of the present invention, to mitigate either a pre-existing  30
disease state, acute or chronic, or a recurring condition, This definition
also encompasses 



prophylactic therapies for prevention of recurring conditions and continued
therapy for  chronic disorders. i 180CT2005 WO 02/085866 PCT/SE02/00769
Pharmaceutical compositions The novel compounds according to the present
invention maybe administered orally,  sublingually, intramuscularly,
subcutaneously, topically, intranasally, intraperitoneally, s
intrathoracially, intravenously, epidurally, intrathecally,
intracerebroventricularly and by  injection into the joints. Preferred
routes of administration are orally, intravenously or intramuscularly. The
dosage will depend on the route of administration, the severity of the
disease, age  and weight of the patient and other factors normally
considered by the attending physician, IQ when determining the individual
regimen and dosage level as the most appropriate for a  particular patient.
For preparing pharmaceutical compositions from the compounds of this
invention,  inert, pharmaceutically acceptable carriers can be either solid
or liquid- Solid form  preparations include powders, tablets, dispersible
granules, capsules, cachets, and is suppositories. A solid carrier can be
one or more substances which may also act as diluents, flavoring  agents,
solubilizers, lubricants, suspending agents, binders, or tablet
disintegrating agents; it  can also be an encapsulating material. In
powders, the carrier is a finely divided solid which is in a mixture with
the finely  20 divided active component. In tablets, the active component is
mixed with the carrier having  the necessary binding properties in suitable
proportions and compacted in the shape and size desired. For preparing
suppository compositions, a low-melting wax such as a mixture of fatty  acid
glycerides and cocoa butter is first melted and the active ingredient is
dispersed therein 25 by, for example, stirring. The molten homogeneous
mixture is then poured into convenient  sized molds and allowed to cool and
solidify. Suitable carriers include magnesium carbonate, magnesium stearate,
talc, lactose,  sugar, pectin, dextrin, starch, tragacanth, methyl
cellulose, sodium carboxymethyl cellulose, a  low-melting wax, cocoa butter,
and the like. 



30 Salts include, but are not limited to, pharmaceutically acceptable salts.
Examples of  pharmaceutically acceptable salts within the scope of the
present invention: include: acetate,  benzenesulfonate, benzoate,
bicarbonate, bitartrate, carbonate, citrate, fumarate, gluconate,
glutamate, hydrobromide, hydrochloride, lactate, maleate, mandelate,
mesylate, 1 8 O C T 2005 \it0 021085866 PCT/SE02/00769  12
phosphate/diphosphate, salicylate, succinate, sulfate, tartrate, choline,
diethanolamine,  ethylenediamine, meglumine, aluminum, calcium, magnesium,
potassium, sodium, and zinc. Examples of pharmaceutically unacceptable salts
within the scope of the present  invention include: hydroiodide,
perchlorate, tetrafluoroborate, lithium. s Preferred pharmaceutically
acceptable salts are hydrochlorides, sulfates and bitartrates.  The
hydrochloride and sulfate salts are particularly preferred. The term
composition is intended to include the formulation of the active component .
with encapsulating material as a carrier providing a capsule in which the
active component  (with or without other carriers) is surrounded by a
carrier which is thus in association with it.  10 Similarly, cachets are
included. Tablets, powders, cachets, and capsules can be used as solid
dosage forms suitable for  oral administration.  Liquid from compositions
include solutions, suspensions, and emulsions. Sterile water  or
water-propylene glycol solutions of the active compounds may be mentioned as
an example  15 of liquid preparations suitable for parenteral
administration. Liquid compositions can also be  formulated in solution in
aqueous polyethylene glycol solution. Aqueous solutions for oral
administration cah be prepared by dissolving the active  component in water
and adding suitable colorants, flavoring agents, stabilizers, and thickening
agents as desired. Aqueous suspensions for oral use can be made by
dispersing the finely 20 divided active component in water together with a
viscous material such as natural synthetic  gums, resins, methyl cellulose,
sodium carboxymethyl cellulose, and other suspending agents  known to the
pharmaceutical formulation art. Preferably the pharmaceutical compositions
is in unit dosage form. In such form, the  composition is divided into unit
doses containing appropriate quantities of the active 25 component. The unit
dosage form can be a packaged preparation, the package containing  discrete
quantities of the preparations, for example, packeted tablets, capsules, and
powders in  



vials or ampoules. The unit dosage form can also be a capsule, cachet, or
tablet itself, or it can  be the appropriate number of any of these packaged
forms. 1 8 O C T 2005 NVO 02/085866 PCTISE02100769  13 Methods of
preparation Process Al Process Al for manufacture of compounds with the
general Formula I R X-Ar-O R2 s comprises the following steps: Compounds of
the general Formula II R` NH2 II  wherein RI, R3 and Y are as defined for
Formula I, can be reacted with compounds of the  io general Formula III; IQ
wherein R2, Ar, and X are as defined for Formula I and L is -OH or a leaving
group such is a  halide, O-tosyl, or O-mesyl. It is convenient to conduct
this reaction in an inert solvent such  as toluene at ambient temperature
for 20 minutes- Following this, a catalytic amount of as concentrated HCl is
added and the mixture is heated for 12 hours at 85CC. Work up is by  aqueous
extraction and purification of the product is by normal or reverse phase
chromatography. Process A2 20 Process A2 for manufacture of compounds with
the general Formula II comprises the  following steps: Compounds of the
general Formula IV 1 8 OCT 2005 W'i'O 02/085866 PCTISEO2/00769  14 wherein
R', R3 and Y are as defined for Formula I, can be reduced to the
corresponding.  



aniline (Formula II) by reaction with hydrogen under a pressure of 10-50
pounds per square.  inch. It is convenient to conduct this reaction in an
inert solvent such as ethanol, methanol or s tetrahydrofuran at ambient
temperature. The reaction is catalyzed by a transition metal  catalyst,
conveniently 5-10%.palladium on finely divided carbon. I0 Process A3 Process
A3 for manufacture of compounds with the general Formula IV comprises the
following steps: _ Compounds of the general Formula V: R 2  NO2 3 NO HzN Ri
} I Y~F Y N-R1 V IV H wherein R', R3 and Y are as defined for Formula I, is
reacted with a primary amine.  It is convenient to conduct this reaction in
a protic solvent such as 90% ethanol at a '5 temperature of 50-100C. Work-up
is conveniently accomplished by aqueous extraction, and  purification is
conveniently performed by normal phase chromatography. Process A4 Process A4
for manufacture of compounds with the general Formula III comprises the  io
following steps: Compounds of the general Formula VI: 0 HO k~~r""OR2. Ar m
L' X~ OR2 wherein R2, Ar, and X are as defined for Formula I and L is -OH or
a leaving group such as a 1 8 OCT 2005 WYO 0210 8 5 8 6 6 PCT/SE02100769  



15 halide, 0-tosyl, or 0-mesyl, is reacted with a halogenating agent such as
thionyl chloride.  It is convenient to conduct this reaction in an inert
solvent such as benzene or toluene at a  temperature of 25-100C. Work up is
conveniently accomplished by removing the solvent  under reduced pressure
and purification is conveniently performed by distillation. 5 Process AS
Process AS for manufacture of compounds with the general-Formula VIII
comprises  the following steps: Compounds of the general Formula VII
(prepared via process Al) NC ,0 KUM Ar-OR2  Y ~ I VII wherein R', R2, Ar, X
and Y are as defined for Formula I and are prepared via general  processes
described above, are hydrolyzed using KOH. This reaction is conveniently
performed in an aqueous solvent mixture such as one to one ethanol/water at
reflux  temperature. After neutralization, the product is conveniently
isolated by filtration of the  Is cooled reaction-mixture. Process A5
Alternately, Process A6 for manufacture of compounds with the general
formula VIII  comprises the following steps: 20 Compounds of general formula
X (prepared via process AI); 0 MeC x Ar-0 Rz wherein R', R2, Ar, X and Y are
as defined for Formula I and are prepared via general  processes described
above, are converted to the corresponding carboxylic acid VIII by  



hydrolysis of the ester X using an aqueous base such as sodium hydroxide to
the 25 corresponding carboxylic acid. 1 8 OCT 2005 WO 021085866 16
PCTISE02/00769 Process A7 Process A7 for manufacture of compounds with the
general Formula IX comprises the following steps. s Compounds of Formula
VIII  0 HO nr R I ' N HN R5 2, HATU -1I " N Ar--OR2 R6 yh VI11 IX N Ar-:O R2
wherein R', R2, Ar, X and Y are as defined for Formula I and are prepared
via general  processes described above are converted to the corresponding
amide by reaction with a primary or secondary amine in the presence of an
acid activating agent such as H,ATU [0-(7 io
azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate],
HBTU [0- benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
] or TBTU [0-(1H- Benzotriazol-1-yt)-N,N,N',N'-pentamethylene-uronium
tetrafluoroborate]. The reaction is  conveniently performed in a polar
aprotic solvent such as D;vIF at ambient temperature in association with a
tertiary amine such as triethyl amine or diisopropylethylamine which serves
13 as an acid scavenger. The product is conveniently isolated by an, aqueous
extraction and  purified by normal phase chromatography. Process AS Process
AS for manufacture of compounds with the general Formula XI comprises the
20 following steps: Compounds of Formula IX (prepared via Process Al or A7);



X Ar-`O R2 Y Ix R' P2Ss, pyridine wherein R', R2, R6, Ar, X and Y are as
defined for Formula I and are prepared via general  processes described
above, are converted to the corresponding thio amide (Formula XI) by 2$
reaction with P2S5. The reaction is conveniently performed in pyridine at a
temperature of 1 8 O C T 2005 WO (c)21085866 PCT/SE02/00769 17 5 100'. The
product is conveniently isolated by an aqueous extraction of the decanted
portion  of the reaction mixture and purified by normal phase
chromatography. Process A9 Process A9 for manufacture of compounds with the
general Formula XII comprises the  following steps: Compounds of formula VII
(prepared via Process AI); NC X YJ~Nt Ar-OR2  VII Raney Ni,  HC 2.  N Ar-fl(
2 XII wherein R', R2, Ar, X and Y are as defined for Formula I and are
prepared via general 3o processes described above, are catalytically reduced
using a catalytic amount of Raney nickel  in 50% aqueous formic acid. This
reaction is conveniently performed in an acidic aqueous  



solvent mixture such as in 50% aqueous formic acid at 90'C. The product is
conveniently  isolated by filtration of the cooled reaction mixture through
a pad of diatomaceous earth,  concentration and purification via normal
phase chromatography. . 15 Process Al 0 Process AI0 for manufacture of
compounds with the general Formula XLEI comprises  the following steps:
Compounds of formula XII N  N Ar--0 2 Xll 20 H N (R5)2 NaBH(OAc)3 0 X N
Ar-0R2  XIn hI wherein R', R2, R5, Ar, X and Y are as defined for Formula I
and are prepared via general  processes described above, are reductively
aminated using a primary or secondary amine in  the presence of a suitable
reducing agent such as sodium tdacetoxyborohydride. This reaction  is
conveniently performed in tetrahydrofuran with 1-1.5 equivalents of acetic
acid and 1-1.5  equivalents of sodium triacetoxyborohydride at ambient
temperature. The product is 1 8 OCT 2005 WO 021085866 18 PCTISE02100769
conveniently isolated by decomposition of the borate ester intermediate with
1 N HC1  followed by an aqueous extraction. Concentration of the organic
extract yields-the crude  product and purification is accomplished via
normal phase chromatography. s Process A 11 Process Al 1 for manufacture of
compounds with the general Formula XIV comprises  



the following steps:  Compounds of formula XI 1) R6-MgBr I}- 2) TPAP, NMO
Ar-OR2 ' . XII I Y ~ N~ A r-O R2 XIV ~' to wherein R', R2, Rs, Ar, and X are
as defined for Formula I and are prepared via general  processes described
above, are coupled with an organometellic agent such as a Grignard  reagent
followed by oxidation of the intermediate alcohol to the ketone. The
Grignard reaction is conveniently performed in tetrahydrofuran with six
equivalents of an organomapesium  halide such as methyl magnesium bromide at
O 'C. The product is conveniently isolated by  is decomposition of excess
organometallic reagent by adding water followed by an aqueous extraction and
concentration of the organic extract. Oxidation of this intermediate alcohol
is  accomplished by reaction with a catalytic amount (about 5 mol%) of
tetrapropylammonium  perruthenate (TPAP) and 1-1.5 equivalents of
N-methylmorpholine-N-oxide (NMO) in the  presence of 4A- molecular sieves.
This reaction is conveniently done-in dichloromethane at 20 ambient
temperature. The product is conveniently isolated by concentration of the
reaction  mixture and purification via normal phase chromatography. Process
A12 . Process A12 for the manufacture of compounds with the general formula
XVI  2$ comprises the following steps: Compounds of the formula XV (which
are prepared via process A 1) 1 8 OCT 2005 WO 02/08866 19 PCTYSE02/00769
wherein R', R2, R6, Ar, X and Y are as defined for Formula I and are
prepared via general  processes described above are converted to the
corresponding aniline by hydrolysis using a  base such as potassium
hydroxide in an aqueous solvent such as 50% aqueous ethanol. The 5 reaction
is conveniently performed at reflux temperature over an extended period of
time (8- 



16 hours)- The product is conveniently isolated by allowing the reaction
mixture to cool to  ambient temperature, acidifying the mixture with-I N HCI
and collecting the precipitated  product by filtration. 10 Process A13
Process A13 for the manufacture of compounds with the general formula XVII
comprises the following steps:  Compounds of the formula XVI H2N xv1 R'
NaNO2, HC1, HOAc;  SO2, CuC1 C102S ~ A .N r-QR2 XVII is - wherein R', R2,
Ar, X and Y are as defined for Formula I and are prepared via general
processes described above are converted to the corresponding sulfonyl
chloride by reaction  with sodium nitrite in aqueous HCl and acetic acid to
give the intermediate diazon.ium salt- This reaction is conveniently
performed at <-10C. This intermediate diazonium salt is  immediately
converted to the sulfonyl chloride by dropwise addition to a freshly
prepared 20 saturated solution of sulfur dioxide in acetic. acid in the
presence of copper (I) chloride. This  reaction is conveniently performed at
between -10 and -5C. The product is conveniently  isolated by pouring the
reaction mixture into ice water and extracting with dichlorometharze  and
concentrating under vacuum. Sulfonyl chlorides of formula XVII are typically
used without further purification. 25 18OCT2005 WO 021085866 20
PCTVSE02100769 Process A14 



Process A14 for the manufacture of compounds of general formula XVIII
comprises  the following steps: Compounds of formula XVII C102S HN(R61 Rk 'S
Ar-OR 2 pyrldirie N Ft6 I ' ~XA Y r-0 z 5 XVII wherein R', R22, R6, Ar, and
X are as defined for Formula-! and are prepared via general  processes
described above are converted to the corresponding sulfonamide by reaction
with a  primary or secondary amine. The reaction is conveniently performed
in a nonpolar solvent  such as dichloromethane at ambient temperature in the
presence of an acid scavenger such as io pyridine. The product is
conveniently isolated by an aqueous extraction and purified by  normal phase
chromatography. Process A1S Process Al 5 for the manufacture of compounds of
general formula XX comprises the is following steps: Compounds of formula
X[X R3, R3  N Pd(o), RSiH3 X!X }Q{ Y- N U \ p' - Ar--OR2  wherein R2, R3,
Ar, X and Y are as defined for Formula I and are prepared using the above
described Process Al and are converted to compounds of formula XX by using
palladium (0) 20 mediated de-allylation reaction in the presence of a
cation-scavenger, such as phenylsilane,  The product is conveniently
isolated by an aqueous extraction and purified by normal phase
chromatography. 23 



Process A16 Process A16 for the manufacture of compounds of general formula
XX comprises the 1 8 O CT 2005 WO 02/085866 21 H23 Pd/C PCT/SE02l00769 \  2
tL r 0R % A --`% Rz XX wherein R2, R3, Ar, X and Y are as defined for
Formula I and are prepared using the above  s described Process A2 and are
converted to compounds of formula XX under a palladium catalysed
hydrogenation condition. The product is conveniently isolated by filtration
and  purified by normal phase chromatography or used directly without
chromatography  purification. io Process All Process A17 for the manufacture
of compounds of general formula I comprises the  following steps: Compounds
of formula XX R xx Ar--CR2 R1CHa  Py. BH3 H2w- rt or 80C } 1; wherein R',
R2, R3, Ar, X and Y are as defined for Formula I and are converted to the .
corresponding compounds of general formula I by reacting with an aldehyde
followed by  borane reduction, in a one pot fashion. The reaction is
conveniently performed in a mixed  



solvent such as 1,2-dichloroethane and acetic acid at ambient or elevated
temperature. The  product is conveniently isolated by an aqueous extraction
and purified by normal phase 20 chromatography or reverse phase
chromatography. a following steps: Compounds of formula XXI  R3- 9 Process
A18 A further aspect of the invention is a method for selectively reducing a
nitro moiety  ortho to an amino substituent on a phenyl or pyridyl ring of a
compound in the presence of a  nitro moiety Para to the amino substituent,
comprising treating a solution of the compound in  a solvent, preferably a
non-polar solvent such as ethyl acetate, with a palladium catalyst, such  as
Pd/C in the presence of hydrogen, optionally under pressure (e.g., 1-10
atmospheres, 1 8 0 C Z 2005 WO 02/085866 PCTISE02100769 ?2 preferably 1-5
atmospheres, even more preferably 2-4 atmospheres of pressure). In certain
embodiments, both nitro substituents are locatedpara to the nitrogen of a
pyridine ring. See  Example 58B below for an exemplary protocol. A further
aspect of the present invention is intermediates of the general formulae
V1fl  X and XIQ, below, and their use in the synthesis of compounds of
formula I. HO Meo 0  A r-OR2  Ar-(R2 R' X XVI The compounds of the present
invention may be synthesized according to the procedures  



described below in Schemes 1-15 on the following pages. 1 8 OCT 2005 WO
02/085866 -23 PCT/SE02100769 x it 0  j4 1 8 OCT 2005 WO 02/085866 0 cs 0  V
c~ x 24 T R - 3p x  0  Y I_r z  x' U I 0 4 PCTISEO2/00769 Vl T 3 OCT 2005 WO
0 210 85 8 6 6 PC17SEO2100769  25 N N 
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0 N fG Z 0  U N z  .Z V  P% PCT/SE02100169 1 8 0 C 1 2005 WO 021085866
PCT/SE02/00769  27 o  il x xe  kzl-l~ oz zS C" r N 18OCT2005 WO 02/08 866 28
HO2C 1. SOCI2 NO2 2. HNR2 N 0 ~'R' 4 NRi n 



2.8H3.PY 3. HCI, heat. Scheme 6: Synthetic route to Examples 40-42 and
43-45. i 0 PCTISE02100769 NH,  NO2 R-COCI  Zn to Scheme 7: Synthetic route
to Example 46. 1 8 O C T 2005 5 1. R"'CHO 2. BH3.PY  3. HCI. heat 10 WO
02/085866 Pd1C  H2 Y OYR' R' I. R"'CHO R.N  2. BH3.PY 3. HG, hear 29 Scheme
8: Synthetic route to Examples 47-49. Scheme 9: Synthetic route to Example
50. tBuOK  CuCt  MaONH2 NO2 R'C_OCI  



zn r HC11AcOH bac R"N R  i HNyN  O PCT/SE02/00769 R' H R' 1 8 O C T 2005 WO
02/085866 30 s to H  i R,N boc20  alp R' -Scheme 10: Synthetic route to
Example 51. HO2C - NO2 Allylamine HO2C Cl Pd(PPh3J4  O H AcOH R2N 0 R2N I 1.
R"CHO  



2. BH3, py 3. HCI, heat Scheme 11: Synthetic route to Example 57 NO2 NH 1.
KHMDS  2. Mel R'COCl PCTISE02100769 boc  i R HCUdioxane R. NH2 NH 1 8 OCT
2005 %%'0 02/085866 31 oyOMe FAN s 10 NO2 RNH2 Cr Off  McO~`C1 R'  Scheme
12: Synthetic route to Example 53. HN R"COC1 R" Scheme 13: Synthetic route
to Example 59. 



1  HN R"RNCO N Scheme 14: Synthetic route to Example 60. 1 PCT/SE02/00769
Pd/C, H2 O,N EtOAc R Pd/C, H2 EWA R'COCi V AcOH O2N I is I a Q C r 2005 WO
02/085866 PCTISEOIIO0769  32 1  HN R" R`" NSO2GI R Scheme 15: Synthetic
route to Examples 61 and 62. EXAMPLES 3 The invention will further be
described in more detail by the following Examples  which describe methods
whereby compounds of the present invention may be prepared,  purified,
analyzed and biologically tested, and which are not to be construed as
limiting the  invention. io Example 1: Biological Evaluation  hCB1 and hCB2
receptor binding Human CB I (from Receptor Biology) or CB2 (from BioSignal)
membranes are thawed  at 37 C, passed 3 times through a 25-gauge blunt-end
needle, diluted in the cannabinoid  



binding buffer (50 mil Tris, 2.5 m-M EDTA, 5 MM MgCl2, and 0.5 mg/mL BSA
fatty acid u free, pH 7.4) and aliquots containing the appropriate amount of
protein are distributed in 96- well plates. The IC50 of compounds at hCB1
and hCB2 are evaluated from 10-point dose- response curves- done with
3H-CP55,940 at 20000 to 25000 dpm per well (0.17-0.2164) in a  final volume
of 304d. The total and non-specific binding are determined in the absence
and  presence of 0.2 M of HU210 respectively. The plates are vortexed and
incubated for 60 20 minutes at room temperature, filtered through Unifilters
GF/B (presoaked in 0.1 %  polyethyleneimine) with the Tomtec or Packard
harvester using 3mL of gash buffer (50 mM Tris, 5 mM MgCl2, 0.5 mg BSA pH
7.0). The filters are dried for 1 hour at 55 C. The  radioactivity (cpm) is
counted in a TopCount (Packard) after adding 65 l/well of MS-20
scintillation liquid. 23 hCBI and hCB2 GTPyS binding Human CB 1 (Receptor
Biology) or CB2 membranes (BioSignal) are thawed at 37 C,  passed 3 times
through a 25-gauge blunt-end needle and diluted in the GTPyS binding buffer
(50 mM Hepes, 20 mM NaOH, 100 mM NaCl, 1 mM EDTA, 5 mM MgCI2, pH 7.4, 0.1%
30 BSA). The EC50 and Emax of compounds are evaluated from 10-point
dose-response curves 1 0 O C T 2005 WO 02/055866 PCTISE02100769  33 done in
3001 with the appropriate amount of membrane protein and 100000-130000 dpm
of  GTPg3sS per well(0.11--0.14 mM). The basal and maximal stimulated
binding are  determined in absence and presence of I iM (CB2) or 10 gM (CBI)
Win 55,212-2  respectively. The membranes are pre-incubated for 5 minutes
with 56.25 }iM (CB2) or 112.5 s p.M (CBI) GDP prior to distribution in
plates (15 p.M (CB2) or 30 uM (CBI) GDP final).  The plates are vortexed and
incubated for 60 minutes at room temperature, filtered on  Unifrlters GFIB
(presoaked in water) with the Tomtec or Packard harvester using 3 ml of
wash buffer-(50 miM Tris, 5 mM MgCI2, 50 mM NaCl, pH 7.0). The filters are
dried for 1  hour at 55 C: The radioactivity (cpm) is counted in a TopCount
(Packard) after adding 65 to l/well of MS-20 scintillation liquid.
Antagonist reversal studies are done in the same way  except that (a) an
agonist dose-response curve is done in the presence of a constant
concentration of antagonist, or (b) an antagonist dose-response curve is
done in the presence  of a constant concentration of agonist. Biological
data for selected compounds is listed in  



Table 1 below. Table 1: Biological Data for Selected Compounds from Examples
1-39.. Ex.NameKi(hCB2)EC50,hCB2; nunM (%Emax) Methyl 3-[5-[(diethylamino)
carbonyl]-2-(414265(53%) ethoxybenzyl) -IH-benzimidazol-1-y1]- propanoate
71-{2-[Acetyl(methyl)ainino] ethyl}-2-(4-858380(63%)
ethoxybenzyt)-NV,N-diethyl-l H-bend mid- azole-5-carboxamide
111-[2-(DimethyIamino)-I-methylethyl)-2-(4-75185(64%0) ethoxybenzyl)
N,N-diethyl-IH-benz- imidazole-5-carboxamide
131-(Cyclopropyhnethyl)-2-[(6-ethoxy-3-13397(93/a)
pyridinyl)methyl]N,~NN-diethyl-1H--benz- imidazole-5-c arb oxamide.
241-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-17881(62%)
5-(4morpbolinylmethyl)-IH-benzirnidazole
26Methyl-l-(cyctopropyl-methyl)-2-(4 F430295(41%) 1 8 OCT 2005 W O 021085866
PCTISEO2/00769 34 ethoxybenzyl)-l H-benzamidazol-5-y1  carbamate 33NV
Allyl-l-(cyclopropyl- methyl)-2-(4-308146(54%) ethoxybenzyl)- i
H-benz-imidazo I-5-amine 392-(4-Ethoxyanilino)-N,NV diethyl-l-98 .64 (64%) i
sopentyl- I H-beaziraidazole-5- carboxamide Example 2:
2-(4-Methoxybenzyl)-N,N-diethyl-l-[2-(4-morpholinyl) ethyl]-IS
benzimidazole-5- 



carboxamide. 2A: NV V diethyl-4-flu oro 3) -nitrobenzamide: A stirred
solution of 4-fluoro-3-nitrobenzoic acid (25.0 g, 135 mmol) and thionyl
chloride (40.0 mL, 548 mmol) in CH2CI2 (40 mL) was refluxed until starting
materials were  consumed. The solvent was evaporated in vacuo,
co-evaporating with toluene (2 x 20 mL).  The acyl chloride thus obtained
was dissolved in CH2CI2 (60 mL) and cooled to 0 C before io the addition of
diisopropylethylamine (DIPEA)(28.2 mL, 162 mmol) and diethylamine (14.0  mL,
135 mmol) under vigorous stirring. After 2 hours at room temperature, the
solvent was  evaporated in vacuo and the resulting oil was dissolved in Et20
(200 mL), washed with 5%0  NaOH (3 x 100 mL), 5% KHSO4 (100 mL) and brine
(100 mL). The organic layer was dried  over MgSO4, filtered and evaporated
in vacuo. The crude oil leas dissolved in EtOAc (10 is mL) and, after
overnight (0/N) at -20'C, the bright orange solid was filtered, washed with
cold EtOAc (5 mL) and cold hexanes (10 mL) to provide the title compound
(19.6 g). The  filtrate was evaporated and crystallized similarly in EtOAc
(2 mL) to provide another 6.7g of  the title compound (80.5%) as a bright
orange solid. iH NMR (CDC13): S 8.11 (dd, T-7.6Hz,.  J 1.8Hz, 1H), 7.71-7.67
(m, lH), 7.36 (dd, J 10.8Hz, J 8.4Hz, 1H), 3.56 (br s, 2H), 3.28 (br  20 s,
2H), 1.22 (br s, 6H). 2B: N,N-diethyl-4- {[2-(4-morpholinyl)ethyl)amino)
-3-nitrobenzamide. A mixture of N.NV diethyl-4-fluoro-3-nitrobenzamide (1.00
g, 4.16 mmol), 2-(4- morpholinyl)ethanamine (0.600 mL, 4.58 mmol) in 80% aq.
EtOH (50 nL) was refluxed for 4  2s hours. The reaction was then
concentrated in vacuo, and the residue was taken up into EtOAc  (40 mL). The
organic phase was washed with saturated NaHCO3 (2 x 10 mL), and the 1 a OCT
2005 WO 02/085866 2CT7SE02/00769  35 combined aqueous phases were extracted
with additional EtOAc (2 x 20 mL). The combined  organic phases were dried
over MgSO4, filtered, and concentrated in vacuo to provide the title
compound. The crude product was purified by silica gel column chromatography
(100% EtOAc to 5% trietiylamine/EtOAc) to provide the title compound (1.12
g, 77%) as a bright  5 yellow solid. 'H N (CDCI3): 6 8.67 (s, IH), 8.28 (d,
J1.2 Hz, IH), 7.56 (dd, J=8.8 Hz,  J=1.6 Hz, 1H), 6.85 (d, J=8.8 Hz, 1H),
3.77 (t, J=5.2 Hz, 4H), 3.55-3.20 (br m, 611), 2.74 (1,  J=6.4 Hz, 2H), 2.53
(br s, 4H), 1.22 (t.):--6.8 Hz, 6H). MS (ESI) (M+H)+ = 351. 2C: 3-amino-NNV
diethyl-4--{[2-(4-morpholinyl)ethyl}amino}benz?mzde. 



10 A mixture of
N,NVdiethyl-4-{[2-(4-morpholinyl)ethyl)amino}-3-nitrobenzamide (1.10- g,
3.14 mmol) and 10% Pd/C in MeOH (50 mL) was hydrogenated for 2 hours at 40
psi. After  the reaction was complete, the reaction mixture was filtered
through diatomaceous earth.  Removal of solvent provided the title compound
(0.958 g, 95%) which was used without further purification- MS (EST) (M .
H)' 321. 15 2D: 2-(4-Methoxybenzyl)
N,N-diethyl-l-[2-(4-morpholinyl)ethyl]-IH-benzimidazole-5- carboxamide.
(4-methoxyphenyl)acetyl chloride (0.063 g, 0.343 mural) was added to
3-amino-N.AV,- diethyl--([2-(4-morpholinyl)ethyl]amino} benzamide (0.100 g.
0.312 mmol) in acetic acid (2  20 tL)and the mixture was stirred at 95 C
overnight. The reaction was then concentrated in vacua, and the residue was
taken up into EtOAc (15 mL). The organic phase was washed  with I N NaOH (2
x 8 inL) and the combined aqueous phases were extracted with additional
EtOAc (2 x 15 nL). The combined organic phases were dried over MgSO4,
filtered, and  concentrated in vacua. The crude product was purified by
reverse-phase high pressure liquid 25 chromatography (HPLC) to provide the
title compound as a trifluoroacetic acid (1 FA) salt  (0.132 g, 53%). 'H N v
R (DMEO-d6): 5 7.74 (d, J=8.0 Hz, 1H), 7.57 (s, 1H), 7.34 (d, J8.0  Hz, 1H),
7.25 (d, J=8.0 Hz, 2H), 6.91 (d, J=8.0 Hz, 2H), 4.64 (t, J=7.6 Hz,, 2H),
4.36 (s, 21.1)  3.76 (br s, 2H), 3.71 (s, 3H), 3.35 (br s, 4H), 3.20 (br s,
6H), 1.07 (br s, 6H). MS (ES1) (M+H) = 451. Anal. Calcd for C2rH39N4O3 + 3.0
TFA + 0.6 H20: C, 47.84; H, 4.79; N,  30 6.97. Found: C, 47.83; H, 4.83; N,
6.96. 1 8 OCT 2005 WO 021083866 PCTISE02100169  36 Example 3:
2-(4-Ethoxybenzyl)
NV,N-diethyl-l-(2-methoxyethyl)-IH-benzmidazole-5-carboxamide.  3A: N,NV
diethyl-4-[(2-methoxyethyl)amino]-3-nitrobenzamide. Following general
procedure 2B: A mixture of1V,1Vdiethyl-4-fluoro-3-nitrobenzamide  s (0.200
g, 0.833 mmol), 2-methoxyethanamine (0.065 mL, 0.757 mmol) in 80% aq. EtOH
(5  mL) was heated at 90 C overnight: After work-up, the crude product was
purified by silica  gel column chromatography (33% EtOAc/Hexanes to 50%
EIOAc/Hexanes) to provide the  title compound (0.191 g, 85%) as a bright
yellow solid. 'H-iNilVIR (CDC13): 8 8.34 (s, 1H),  8.28 (d, J==2.8 Hz, 1H),
7.56 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 6.91 (d, J=9.2 Hz, IH), 3.69 (t, 



do J=5.6 Hz, 2H), 3.53 (q, J=5.6 Hz, 2H), 3.44 (s overlapping with br s,
711), 1.22 (t, J=6.4 Hz,  6H). MS (ESI) (M+H){ = 296 3B: 3-amino-N"NY
dietbyl-4-[(2-methoxyethyl)amino]. Following general procedure 2C: A mixture
of N,t- diethyl-4-[(2 is, me thoxyethyl) amino] -3 -nitrobenzamide (0.150 g,
0.508 pimol) and 10% Pd1C in EtOAc (15  mL) was hydrogenated overnight at 40
psi. Usual work-up provided the title compound (0.159  g) which was used
without further purification. 'H-NMR (CDC13): 8 6.86 (dd, J=8.4 Hz,  J=2.0
Hz, 1H), 6.80 (d, J=1.6 Hz, IH), 6.60 (d, J=8.0 Hz, 1H), 3.66 (t, J==5.6 Hz,
2H), 3.41 (s  overlapping with br s, 71D, 3.31 (t, J=5.6 Hz, 2H), 1.18 (t,
J==7.6 Hz, 6H). MS (ES1) (M+H)4  20 = 266. 3C: (4-ethoxyphenyl)acetyl
chloride. To a stirred solution of (4-ethoxyphenyl)ace tic acid (10.0 g,
55.5 mmol) in benzene  (100 mL) was added thionyl chloride (50 mL, 68.5
mrnol) and the reaction mixture was stirred 25 at 80C for 2 hours. The
solvent was evaporated in vacua and the crude product was purified  by
distillation (bp 86 C, 0.4 Torr) to provide the title compound (10.39g, 94%)
as a yellow  oil. MS of methyl ester: MS (ESI) (M+H)- = 194 . 3D:
2-(4-Ethoxybenzyl)-1V,N-diethyl-l
-(2-methoxyethyl)-1H-benzimidazole-5-carboxamide.  30 Following general
procedure 2D: (4-ethoxyphenyl)acetyl chloride (0.107 g, 0.539 mmol) was
added to 3-amino -N,rY diethyl-4-[(2-methoxyethyl)amino]beazamide (0.130 g,
0,490 mmol) in toluene (2.5 mL). After 20 minutes, one drop of conc. HCl was
added and the 1 0 OCT 2005 \VO 02/085866 PCTISE02/00769 37 mixture was
heated at 85 C for 12 hours. After usual work-up, the crude product was
purified  by reverse-phase BPLC to provide the title compound as a TFA salt
(0.120 g, 36%) as an oil.  1H NMR (DMSO-d6): S 7.86 (d, J9.2 Hz, 1H), 7.63
(s, 1), 7.43 (d, J=8.4 Hz, 1H), 7.25 (d, - J=8.4 Hz, 2H), 6.90 (d, .x-9.2
Hz, 2H), 4.60 (t, J=4.8 Hz, 2H), 4.47 (s, 2H), 3.97 (q, J=7.6 Hz,  2H), 3.57
(m, 2H), 3.40 (br s, 2H), 3.20 (br s, 2H),3.15 (s, 3H), 1.28 (t, J=7.6 Hz,
31), 1.07 (br s, 6H). MS (ES1) (M+H)' = 411. Anal. Calcd for C24H311\1303 +
2.2 TFA + 0.6 H2O: C,  50.82; H, 5.17; N, 6.26. Found: C, 50.85; H, 5.30;
Vii, 6.06. Example 4: 10 1-[2-(Acetylamino)ethyl] -2-(4-ethoxybenzyl) NY,N
diethyl-IH-benzamidazole-5- 



carboxamide. 4A: 4-([2-(acetylamino)ethyl] amino}
N,N-diethyl-3-uitrobenzamide._ Following general procedure 2B: A mixture
ofN,N-diethyl-4-fluoro-3-iaitrobenzamide  (0.200 g, 0.833 mmol), N
(2-arivnoethyl)acetamide (0.077 g, 0.757 mmol) in 80% aq. EtOH  is (5 mL)
was heated at 90 C overnight After work-up, the crude product was purified
by silica gel column chromatography (100% EtOAc to 5% McOH/ EtOAc) to
provide the title  compound (0.152 g, 63%) as a bright yellow solid. 1H-NI U
R (CDC13): 5 8.27 (d overlapping  with br s, J=2.0 Hz, 2H), 7.55 (dd, J--8.4
Hz, J=2.0 Hz, 1H), 6.99 (d, r---9,2 Hz, 1H), 6.06 (br  s, 1H), 3.58-3.50
(ru, 4H), 3.44 (br s, 4H), 2.02 (s, 311), 1.22 (t, J=7.2 Hz, 6H). MS (ES1)
20 (M+H)+ -- 323. 4B: 4- {[2-(acetylamino) ethyl] amino)
-3-aminoNN-diethylbenzamide. Following general procedure 2C: A mixture of 4-
{[2-(acetylamino)ethyl] amino}N,r- diethyl-3-nitrobenzamide (0.150 g, 0.465
mmol) and 10% Pd/C in EtOAc (15 mL) was 23 hydrogenated overnight at 40 psi.
Usual work-up provided the title compound (0.164 g,  100%) which was used
without further purification. 1H-1NMR (CDC13): 5 6.83 (dd, .1---8.0 Hz,
J=2--0 Hz, 1H), 6.76 (d, J=2.0 Hz, 1H), 6.53 (d, J`=8.4 Hz, 1H), 6.26 (br t,
1H), 3.53 (q, J=5.6  Hz, 2H), 3.43 (br s, 4I-1), 3.23 (t, J=5.6 Hz, 2H),
1.99 (s, 3H), 1.17 (t, J=6.4 Hz, 6H). MS  (EST) (M ; H)+ = 293. 30 4C:
1-[2-(Acetyl amino)ethyl]-2 -(4-ethoxybenzyl)-N,N-diethyl-1
H-benzimidazole-5- carboxamide. 1 8 OCT 2005 WO 02/085866 PCT/SE02/00769  38
Following general procedure 2D: (4-ethoxyphenyl)acetyl chloride (0.097 g,
0.490  mmol) was added to 4-{(2-(acetylamino)ethyl]amino}-3-amino
N,X-diethylbenzamide (0.130  g, 0.445 mmol) in toluene (2.5 mL). After 20
minutes, one drop of HCl cone. was added and  the mixture was heated at 85 C
for 12 hours. After usual work-up, the crude product was s purified by
reverse-phase HPLC to provide the title compound as a TFA salt (0.042 g,
14%)  as a tan solid. 'H "_MR (DYfS.O-Q: a 8.01 (t, J=5.6 Hz, 1H), 7.81 (d,
J=8.4 Hz, 1H), 7.63 (s,  1), 7.45 (d, J=8.4 Hz, 1H), 7.26 (d, J=8.4 Hz, 2H),
6.90 (d, J=8.4 Hz, 21-1), 4.43 (m, 411), 3.97  (q, J7.2 Hz, 2H), 3.40 (br s,
2H), 3.38 (t, J.8 Hz, 2H), 3.20 (br s, 2H), 3.15 (s, 3H), 1.61  (s, 3H),
1.28 (t, .J7.2 Hz, 3H), 1.06 (br s, 6H). MS (ESI) (M+H)+ 437. Anal. Calcd
for 



10 C25H32N403 + 2.1 TFA + 0.8 H2O: C, 50.80; H, 5.21; N, 8.11. Found: C,
50.87; H, 5.87; N,  8.09. Example 5: Methyl
3-[5-[(diethylamino)carbonyl]-2-(4-ethoxyb enzyl)-LEI-benzimidazol-1-
yl]propanoate. i s 5A: Ethyl 3 - {4-((diethylamino)carbonyl]-2-nitroanilino}
propanoate. Following general procedure 2B: A mixture ofAr,NV
diethyl-4-fluoro-3-nitrobenzamide  (0.200 g, 0.833 mmol), ethyl
3-aminopropanoate (0.116 g, 0.757 mmol) in 80% aq. EtOH (5  mL) was heated
at 90 C overnight. After work-up, the crude product was purified by silica
gel column chromatography (50% EtOAc/Hexanes to 100% EtOAc) to provide the
title 20 compound (0.162 g, 63%). 'H-f (CDC13): S 8.34 (br t, J=5.6 Hz, IH),
8.29 (d, J2.0 Hz,  1H), 7.58 (dd, J=8.4 Hz, J=2. 0 Hz, 1H), 6.92 (d, J=9.2
Hz, 111), 4.21 (q, r=7.2 Hz, 2H), 3.69  (q, J=6.4 Hz, 21-1), 3.44 (br s,
4H), 2.72 (t, J6.4 Hz, 2H), 1.30 (t, J=6.4 Hz, 3H), 1.22 (t,  J=6.8 Hz, 6H).
MS (ESI) (M+H)T = 338. 25 5B: Ethyl
3-{2-amino-4-[(diethylamino)carbonyl]anilino}propanoate. Following general
procedure 2C: A mixture of ethyl 3-{4-[(diethylamino)carbonyl]-2-
nitroanili.no}propanoate (0.150 g, 0.445 mmol) and 10% PdIC in EtOAc (15 mL)
was  hydrogenated overnight at 40 psi. Usual work up provided the title
compound (0.158 g)  which was used without further purification. 'H-N t
(CDC13): S 6.86 (dd, J=8.4 Hz, J=2.0 30 Hz, IH), 6.80 (d, J=2.0 Hz, 1H),
6.62 (d, J8.4 Hz, 1H), 4.18 (q, J=7.2 Hz, 2H), 3.46 (t and  overlapping br
s, J-5.6 Hz, 61f), 2.66 (t, J=6.8 Hz, 21-17, 1.28 (t, J=7.2 Hz, 3H), 1.18
(t, J=6.8  Hz, 6H). MS (ESI) (M+H)- = 308. 1 8 OCT 2005 'O 02/085866
PCT/SE02100769  39 5C:
Methyl3-[5-[(diethylamino)carbonyl]-2-(4ethoxybenzyl)-1.H-bcinzixnidazol-l-
yl]propanoate. Following general procedure 2D: (4-ethoxyphenyl)acetyl
chloride (0.092 g, 0.465 s mmol) was added to ethyl
3-(2-wino-4-[(diethylamino)carbonyl]anilino}propanoate (0.130  g, 0.423
mmol) in toluene (2.5 mL).. After 20 minutes, one drop of HC1 cone. was
added and  the mixture was heated at 85'C for 12 hours. After work up, the
crude product was purified  by reverse-phase HPLC (which was accompanied by
trans--esterification with McOH) to  provide the title compound as a TFA
salt (0.084 g, 30%) as an all. 1H NMR. (DMSO-d6): a 



10 7.88 (d, J=9.2 Hz, IH), 7.62 (s, 1H), 7.41 (d, J=8.4 Hz, IH), 7.25 (d,
J=8.0 Hz, 2H), 6.90 (d,  J=8.4 Hz, 2H), 4.59 (t, J6.4 Hz, 21-1), 4.49 (s,
2H), 3.97 (q, J=6.4 Hz, 2H), 3.55 (s, 3H), 3.40  (br s, 2H), 3.16 (br s,
2H), 2.77 (t, .x--6.4 Hz, 2B), 1.28 (t, J--7.6 Hz, 3H),1.07 (br s, 6H). MS.
(ESI) (IMI+fff = 438. Anal. Calcd for C2H31N304 +1.8 TFA + 0.8 H2O: C,
52.27; I-, 5.28;  N, 6.39. Found: C, 52.31; H, 5.22; N, 6.37. 15 Example 6:
1-(2-Aminoethyl)-2-(4-ethoxybenzyl) N,A diethyl-1
H-benzimidazole-5-carboxamide.  6A: tert-Butyl 2-
f4-[(diethylamino)carbonyl]-2-nitroanilino}ethylcarbamate. Following general
procedure 2B: A mixture ofN,iV-diethyl-4-fluoro-3 nitrobenzamide  20 (0.200
g, 0.833 mmol), tert-butyl 2-amincethylcarbamate (0.121 g, 0.757 mmol) in
80% aq.  EtOH (3 mL) was heated at 85 C overnight. After work-up, the crude
product was purified  by recrystallization from EtOAc to provide the title
compound (0.165 g, 57%) as a bright  yellow solid. 1H-NMR (CDC13): 5 8.31
(br s, 1H), 8.29 (d, J--1.6 Hz, 1H), 7.57 (dd, J=9.6  Hz, J2.0 Hz, 1H), 6.97
(d, J=9.6 Hz, 1H), 4.83 (br s, 1H), 3.55-3.40 (in, 8H), 1.47 (s, 9H), 25
1.22 (t, J=7.6 Hz, 6H). MS (ESI) (M+1)'' = 381. 6B:
tert-butyl2-{2-amino-[(diethylamino)carbonyl]anilino}ethylcarbamate.
Following general procedure 2C: A mixture of tert-butyl 2-{4
[(diethylamino)carbonyl]-2-nitroanilino}ethylcarbamate (0.155 g; 0.407 mmol)
and 10% Pd/C  30 in EtOAc (15 mL) was hydrogenated overnight at 40 psi.
Usual work-up provided the title  compound (0.164 g) which was used without
further purification. 'H-N VIR (CDC13). 5 6.85  (dd, J-8.4 Hz, .J`=1.6 Hz,
IN), 6.80 (d, J--2.0 Hz., 11-1), 6.57 (d, J=7.6 Hz, 1H}, 4.87 (br s, III), 1
8 OCT 2005 WO 021085866 PCT/SE02/00769 40 3.48-3.38 (br s, 6H), 3.27 (t,
J=5.6 Hz, 2H), 1.46 (s, 9H), 1.18 (t, J=6.8 Hz, 6H). MS (ESI)  (M+H)r = 3
51. 6C: 1-(2-Amnnoethyl)-2-(4-ethoxybenzyl) N,N di ethyl-IH
benzimidazole-5-carboxamide.  Following general procedure 2D:
(4-ethoxyphenyl)aeetyl chloride (0.085 g, 0.424 mmol) was added to
-ten-butyl 2-{2-amino4-[(diethylamino)carbonyl]aailinolethylearbainate
(0.135 g, 0.385 mmol) in toluene (2.5 mL). After 20 minutes, one drop of HCI
conc, was  added and the mixture was heated at 85 C for 12 hours. After
work-up, the crude product  was purified by reverse-phase HPLC to provide
the title compound as a TFA salt (0.123 g, 



to 44%) as a white solid. 1H I'flvtR (CD30D): S 7.91 (d, J=8.4 Hz, 1H), 7.73
(s, 1H), 7.57 (dd,  J=8.4 Hz, J=2.0 Hz, 2H), 7.30 (d, J=8.4 Hz, 2H), 6.97
(d, J=8.4 Hz, 2H), 4.75 (t, J=6.8 Hz,  2H), 4.55 (s, 2H), 4.03 (q, J=6.8 Hz,
2H), 3.58 (br s, 21), 3.36 (t, J=6.4 Hz, 2H), 3.29 (br s,  2H), 1.37 (t,
J=6.4 Hz, 3H), 1.27 (br s, 3H), 1.12 (br s, 3H). MS (ES1) (M+H)} = 395.
Anal.  CaIcd for C23H301~T4O2 + 2.8 TFA + 0.8 H2O: C, 47.17; H, 4.76;1;,
7.69 Found: C, 47.16; H,  u 4.80; I`;, 7.52. Example 7: 1-(2
-[Acetyl(methyl)amino) ethyl) -2-(4-etho_xybenzyl)-1V,N-diethyl
-IH-benzimidazole-.5- carboxamide. 20 To a solution of the product 6C, the
TFA salt of 1-(2-aminoethyl)-2-(4-ethoxybenzyl)-
NV,rV-diethyl-iH-benzimidazole-5-earboxamide (0.085 &.0. 117 mmol),
triethylamine (0.070  ML, 0.50 mmol) in CH2C12 (3 mL) was added acetyl
chloride (0.015 g, 0.200 mmol) and the  resulting mixture was stirred at
room temperature for 15 minutes. The mixture was washed  with saturated
aqueous NaHCO3, brine and the organic phase was dried over N19SO4, filtered,
2$ and concentrated in vacuo. The above crude product was dissolved in
dimethylformamide (DMF) (2 mL), NaH  (60% dispersion in oil, 0.005 g, 0.217
mmol) was added and the mixture was stirred at room  temperature for 20
minutes. The solvent was evaporated in vacrro and the residue was taken  up
into EtOAc. The organic phase was washed with saturated aqueous NaHCO3,
brine, dried 30 over IvlgSO4, filtered, and concentrated in vacuo. The crude
product was purified by reverse- phase HPLC to provide the title compound as
a TFA salt (0.017 g, 26%) as a white solid. 1H  N1R (CD3OD): S 7,97 (d,
J=8.4Hz, 1H), 7.69 (s, 1H), 7.59 (d, J=7.2Hz, 1H), 7.33 (d,  J=8.4Hz, 2H),
6.96 (d, J=8.4Hz, 2H), 4.66 (t, J=6.OHz, 2H), 4.60 (s, 2H), 4.02 (q,
J=7.lHz, 1 8 OCT 2005 WO 021085866 PCT/5E02100769  41 2H), 3.72 (t, J 6.0Hz,
2H), 3.56 (br, 2H), 3.28 (br, 4H), 3.06 (s, 3H), 1.79 (s; 3H), 1.36 (t,
J=8.6Hz, 3H), 1.25 (br, 3H), 1.10 (br, 3H). MS (ESA (M+IW = 451. Example 8:
s 2-(4=Ethoxybenzyl)1V,N-diethyl methyl-1H benzim.idazole-5-carboxamide.
8A: N,.?V-diethyl-4-(methylamino)-3-nitrobenzamide. Following general
procedure 2B: A mixture ofN,Ndiethyl-4-fluoro-3-nitrobenzamide  (0.125 g,
0.521 mmol), methylamine hydrochloride (0.035 g, 0.521 mmol) in 80% aq. EtOH



(3 mL) was heated at 85 C for 4 hours. Usual work-up provided the title
compound (0.130 g,  '0 100%) which was used without further purification. MS
(ESI) (M+H); = 252. I 8B: 3 -amino-N,N-diethyl-4- (methylamino)benzamide.
Following general procedure 2C: A mixture ofN,NV diethyl-4-(methylamino)-3-
nitrobenzamide (0.130 g, 0.517 mmol) and 10% Pd/C in EtOAc (10 mL) was
hydrogenated at  is 40 psi. Usual work-up provided the title compound (0.124
g) which was used without further  purification. MS (ESI) (M+H)+ = 222. 8C:
2-(4 -Ethoxybenzyl)-N,1V-diethyl-l -methyl-lH-benzimidazole-5-carb oxamide.
Following general procedure 2D: (4-ethoxyphenyl)acetyl chloride (0.119 g,
0.596 20 mmol) was added to 3-am ino-N V diethyl-4-(methylamino)benzamide
(0.120 g, 0.542 mmoi)  in acetic acid (2 mL) and the mixture was stirred at
90 C overnight. After work-up, the crude  product was purified by
reverse-phase HPLC to provide the title compound as a TFA salt  (0A87 g,
26%) as a red oil. 'H-1 1R (DMSO-d6): 8 7.90 (d, J=8.4 Hz, 1H), 7.70 (s,
1H), 7.49  (d, J=8.4. Hz, 1H), 7.29 (d, J=8.4 Hz, 2H), 6.92 (d, J=8.4 Hz,
2H), 4.50 (s, 2H), 3.98 (q, .=7.6 23 _ Hz, 2H), 3.93 (s, 3H), 3.42 (br s,
2H), 3.14 (br s, 2H), 1.28 (t, ..1 6.8 Hz, 3H), 1.11 (6r s, 3H),  1.04 (br
s, 3H). MS (ESI) ( 1+H)T = 366. Anal. Calcd for C22H27N3O2 + 2.1 TFA + 0.2
H2O:  C, 51.71; H, 4.89; N, 6.91. Found: C, 51.73; H, 4,82; N, 6.93. Example
9: 3o 2-(4-Ethaxybenzyl)
N,[V-diethyl-l-(2-phenylethyl)-IH-benzimidazole-5-carboxamide.  9A:
NW-diethyl-3-nitro-4-[(2-phenyl ethyl)amino)benzamide. 1 8 OCT 2005 WO
02/085866 PCTISE02109769 42 Following general procedure 2B: A mixture ofN,~V
diethyl-4-fluoro-3-nitrobenzamide  (0.125 g, 0.521 mmol), 2-phenylethanamine
(0.065 mL, 0.521 mmol) in 80% aq. EtOH (3  mL) was heated at 85 C for
4.hours. Usual work-up provided the title compound (0.170 g,  96%) which was
used without further purification. MS (ESI) (M+H)} = 342. 5 9B: 3-amino-N,NY
diethyl-4-((2-phenylethyl)amino]benzamide. Following general procedure 2C: A
mixture of.,N-diethyl-3-nitro -4-[(2- phenylethyl)amino]benzamide (0.170 g,
0.498 mmol) and 10% Pd/C in EtOAc (10 mL) was  hydrogenated at 40 psi. Usual
work-up provided the title compound (0.156 g) which was used  



to without further purification. MS (ESI) (M+H)~ = 312. 9C:
2-(4-Ethoxybenzyl)-N,N
diethyl-l-(2-phenylethyl)-IH-benzimidazole-5-carboxamide.  Following general
procedure 2E: (4-ethoxyphenyl)acetyl chloride (0.105 g, 0.530 mmol) was
added to 3-amino NN -diethyl-4-[(2-phenylethyl)amino]benzamide (0.150 g, is
0.482 mmol) in acetic acid (2 mL)and the mixture was stirred at 90 C
overnight. After work- up, the crude product was purified by reverse-phase
HPLC to provide the title compound as a  TFA salt (0.100 g, 36%) as a purple
solid. 'H-Nr fl (DMSO-d,5): S 7.74 (d, J=8.4 Hz, IH),  7.62 (s, IH), 7.34
(d, J=7.2 Hz, 1H), 7.24-7.19 (m, 5H), 7.10 (d, J=8.4 Hz, 2H), 6.91 (d, J=8.4
Hz, 2H), 4.56 (t, J=7.2 Hz, 2H), 4.23 (s, 2H), 3.97 (q, J =6.8 Hz, 2H), 3.40
(br s, 2H), 3.19 (br 20 s, 2H), 2.86 (t, J=7.2 Hz, 2H), 1.28 (t, J=6.8 Hz,
3H), 1.08 (br s, 6H). MS (ESI) (M+H)+ _  456. Anal. Calcd for C29H33N302 +
1.0 TFA + 0.2 H2O: C, 64.96; H, 6.05; N, 7.33. Found:  C, 65.05; H, 6.09; N,
7.29. Example 10: 25 2-(4-Ethoxybenzyl)-1Y,N
diethyl-1-[2-(1-piperidtnyrl)ethyl]-1H-ben7imidazole-5- carboxamide. 10A:
N,NV diethyl- 3-nitro-4-{[2-(1-pip eridinyl)ethyl] amino}benzamide.
Following general procedure 2B: A mixture ofN,rV-diethyl-4-fluoro
3-nitrobenzamide  (1.0 g, 4.2 mmol), 2-(I-piperidinyl)ethanamine (0.564 mL,
3.96 mmol) in 80% aq. EtOH (30  30 02L) was heated at 85 C for 10 hours.
After the usual work-up, the crude mixture was dissolved in i N HC1(40'mL)
and washed with CH2C12 (2 x 10 m L). The aqueous layer was  basified with 5
NI NaOH (10 mL) and extracted with CH2C12 (3 x 10 mL). The combined 1 8 OCT
2005 WO 02/083866 PCT7SE02/00769  43 organic phases were dried over Na2SO4,
filtered and concentrated in vaci o to provide the title  compound (0.800 g,
57%) as a bright yellow solid which was used without further  purification.
'H-NMYlR (CDC13): S 8.64 (br s, 1H), 8.25 (d, J=2.4 Hz, 1H), 7.53 (d, J=8.8
Hz,  1H), 6.82 (d, J=8.8 Hz, 1H), 3.41 (br s, 4H), 3.35 (br s, 2H), 2.64 (br
s, 2H), 2.53 (br s, 4H), s 1.61 (br s, 4H), 1.44 (br s, 2H), 1.19 (t, J=7.0
Hz, 614). 1OB: 3-amino-N,N-diethyl-4-{[2-(1
piperidinyl)ethyI]amino}benzamide.  Following general procedure 2C: A
mixture ofN,1V-diethyl-3-nitro-4-{[2-(1 piperidinyl)ethyl]am no}benzamide
(0.800 g, 2.30 mmol) and 10% Pd/C in EtOAc (30 mL) io was hydrogenated for
24 hours at 30 psi. Usual work-up provided the title compound (0.724 g,  



99%) which was used without further purification. IOC:
2-(4-Ethoxybenzyl)N,N-diethyl-l-[2-(1 piperidinyl)ethyl]-1H-benzimidazole-5-
carboxamide. 15 Following general procedure 2D: A solution of I M
(4-ethoxyphenyl)acetyl chloride in  toluene (0.095 mL, 0.095 mmol) was added
to 3-aminoN,N-diethyl-4-{(2-(1- piperidinyl)ethyl]annino}benzamide (0.027 g,
0.856 mmol) in toluene (1.0 mL), After 20  minutes, one drop of HCI conc.
was added and the mixture was heated at 85 C overnight.  After work-up, the
crude product was purified by reverse phase HPLC to provide the title 20
compound as a TFA salt (0.026 g, 39%). 'H-N-MR (CD3OD): 5 7--89.(d, J=8.0
Hz, 1H), 7.70  (s, 1H), 7.52 (d,.,"--8A Hz, 1H), 7.27 (d, J7.6 Hz, 2H), 6.96
(d, J7.2 Hz, 2H), 4.52 (s, 2H),  4.02 (q, J=7.6 Hz, 2H), 3.56 (br s, 4H),
3.34 (t, J7.6 Hz, 2H), 3.28 (br s, 4H), 3.00 (br s, 2H),1.88 (br s, 4H),
1.53 (br s, 2H), 1.36 (t, d~=6.4 Hz, 3H), 1.25 (br s, 3H), 1.11 (br s, 311).
-MS (ES1) (M+11) = 463. Anal. Calcd for C2sH3sN402 2.6 TFA  0.5 H2O: C,
51.92; H,  25 5.46; N, 7.29. Found: C, 51.94; H, 5.43; N, 7.25. Example 11:
1-[2-(Dimethylamino)-1-methyl ethyl)-2-(4-ethoxybenzyl)
NV,N-diethyl-lH-benzimidazole- 5-carboxamide. 30 11A: 4- {
[2-(dimethylamino)-I-methylethyl] amino} N,N-diethyl-3-nitrobenzamide. A
mixture ofN,Ndiethyl-fluoro-3-nitrobenzamide (0.500 g, 2.08 mmol), N ,.M-
di3netIzyl-l,2-propanediamine (0.636 g, 6.24 mmol), DIPEA (2.2 mL, 12.5
mmol) and DMF 1 8 0 C T 2005 WO 02/085866 PCT/SE02100769 (12 mL) was stirred
4 hours at room temperature. The reaction was then concentrated in  vacuo,
the residue was dissolved in 2 N NaOH (30 mL) and extracted with CH2CI2 (3 x
40  mL). The combined organic phases Were washed with brine (10 nL) dried
over M8SO4,  filtered, and concentrated in vacuo. The crude reaction mixture
was purified by silica gel  column chromatography (100% CH2CI2 to 5%
McOH/CH2C12) to provide the title compound  (0.621 g, 93%) as a bright
yellow solid. 'H N (CDC13): S 8.33 (d, J=6.4 Hz,1H), 8.27 (d,  J=2.0 Hz,
IH), 7.55 (dd, J8.8 Hz, J=2.0 Hz, 1H), 6.91 (d, J=9.6 Hz, IM, 3.79.(heptet,
J=7.2  Hz, 1H), 3.45 (br d, J=S.2 Hz, 4ED, 2.55 (dd, J12.0 Hz, J=7.6 Hz,
1H), 2.39 (dd, J12.4 Hz,  J5.8 Hz, 1 H), 2.29 (s, 6H), 1.69 (br s, I H),
1.31 (d, J=6.8 Hz, 2H), 1.22 (t, J=7.4 Hz, 6H). 10 IS (ESI) (ICI+H)~ = 323.
11B: 3 -amino-4- { (2-(di methylamino) -1-methylethyl] awino } -jV,-diethylb
enzamide.  



Following general procedure 2C: A mixture of 4-{[2-(dimethylamino)-1
methylethyl]amino}-i\r,Al-diethyl-3-nitrobenzamide (0.516 g, 1.60 mmol) and
10% Pd/C in  is EtOAc (20 int..) was hydrogenated overnight at 35 psi. Usual
work-up provided the title  compound (0.408 g, 87%) which was used without
further purification. 'H-NMR (CDC13): 8  6.82 (dd, J=8.0 Hz, J=2.0 Hz,1H),
6.77 (d, J=2.4 Hz, 1H), 6.62 (d, J=8.0 Hz, 1H), 3.52-336  (m, 6H), 2.52 (dd,
J=12.0 Hz, J=9.6 Hz, 2H),'2.28-2.19 (m, 7H), I.17 (m, 8H). MS (ESI)  (I
:-H)} 293. 20 11C:
I-[2-(Dimethylamino)-1-methylethyl]-2-(4-ethoxybenzyl)-1V,N diethyl-IH
benzimidazole-5-carboxamide. Following general procedure 2D: A solution of I
M (4-ethoxyphenyl)acetyl chloride in  toluene (0.095 mL, 0,095 mmol) was
added to 3-amino-4-{[2-(dimethylamino)-1 2; methylethyl]amino}
NA'-diethylbenzamide (0.025 g, 0.0856 mmol) in toluene (1.0 n3L).  After 20
minutes, one drop of conc. HCl was added and the mixture-was heated at 85 C
overnight. After work-up, the crude product was purified by reverse-phase
HPLC to provide  the title compound as a TFA salt (0.024 g, 38%). 'H-NMR
(CD30D): S 7.96 (d, J=8.4 Hz,  1H), 7.72 (s, 1H), 7.47 (d, J=7.6 Hz, 2H),
7.24 (m, 2H), 6.94 (m, 2H), 5.20 (br s, 1H), 4.50 (s; 3o 2H), 4.03-3,95 (m,
3H), 3.77 (dd, J=14.0 Hz, J=5.6 Hz, IM, 3.56 (br s, 2H), 3.28 (m, 2H),  2.81
(s, 6H), 1.56 (d, j=6.8 Hz, 3H), 1.35 (t, J=6.4 Hz, 3H), 1.25 (br s, 3H),
1.14 (br s, 3H). 1 8 0 C T 2005 WO 021085866 PCT/SE02/00769  45 MS (ESI)
(M+H)-'' = 437. Anal. Calcd for C26H36N402 + 2.5 TFA + 0.7 H20: C, 50.71; H,
5.48; NT, 7.63. Found: C, 50.76; H, 5.46; N, 7.61. Example 12: 5
1-(Cyclopropylmethyl) 2-(4-ethoxybenzyl)N,N-diethyl-iH-benz m dazole-5-
carboxamide. 12A: 4-[(Cyclopropylmethyl)amino] N,N-diethyl-3 nitrobenzamide.
Following general procedure 2B: N,NY-diethyl fluoro-3-nitrobenzamide (0.823
g,  3.42 mmol) and cyclopropylmethanamine (0.39 mL, 4.50 mmol) in 80%
aqueous ethanol (17  10 mL) were stirred at 85 C for 16h. The crude product
(1.00 g), an orange solid, was used in subsequent steps. IH NTMR (CD30D): 8
8.23 (d, J=2.0 Hz,11-1), 7.55 (dd, .=9.2 Hz, J=2.0  Hz, 1Id), 7.09 (d, J 9.2
Hz, IH), 3.47 (br s, 3H), 3.31 (q, J 2.0 Hz, 2H), 33.27 (d, .x=6.4 Hz,  



2H), 1.23 (overlapping t and in, J=7.0 Hz, 7H), 0.68-0.60 (m, 2H), 0.40-0.34
(m, 2H). MS  (ESf(M+H)'=292. Is .12B: 3-Amino-4-[(cyclopropylmethyl)amino]
N,N-diethylbenzamide. Following general procedure 2C,
4-[(cyclopropylmethyl)amino]-N,1j- diethyl-3- nitrobenzaznide (1.00 g) was
hydrogenated for 24 h to give the title compound (0.889 g) as a
greenish-tan solid. The crude product was used in subsequent steps. 'H-N-MRt
(CD3OD): 6 20 6.72-6.78 (m, 2H), 6.58 (d, J8.4 Hz, 111), 3.43 (br s, 4H),
2.99 (d, .1 6.4 Hz, 2H),1.18  (overlapping br t and m, .J6.4 Hz, 711),
0.59-0.52 (m, 2H), 0.30-0.24 (m, 2H). MS (ESI)  (M+H)+ = 262. 12C:
1-(Cyplopropylmethyl)-2-(4-ethoxybenzyl)-N,rl~ diethyl-IH beriziinidazole-5-
25 carboxamide. Following general procedure 2D: (4-ethoxyphenyl)acetyl
chloride (0.109 g, 0.547  mmol) was added
3-amino-4-[(cyclopropylmethyl)amino]-N)V-diethylbenzamide (0.130 g,  0.497
mmol) in acetic acid (2 mL) and the mixture was stirred at 90 C overnight.
After work  up, the crude product was purified by reverse phase HPLC to
provide the title compound as a 34 TFA salt (0.042 g, 14%) as an oil. IH NMR
(DMSO-d6): S 7.59 (d, J8.4 Hz, IH), 7.30 (s,  1H), 7.08 (d, J=7.2 Hz, 1H),
6.91 (d, J=9.2 Hz, 2H), 6.53 (d, J--8.4 Hz, 2H), 4.14 (s, 2H), 3.97  (d,
J=7.2 Hz, 2H), 3.60 (q, J=6.4 Hz, 2H), 3.04 (br s, 2H), 2.80 (br s, 2H),
0.90 (t, .x-6.4 Hz, 1 aaCr2005 WO 02/085866 PCT/SE02100769  46 3H), 0.78 (br
in, 7H), 0.10-0.03 (m, 4H). MS (ESI) (M+H)r = 406. Anal. Calcd for
C25H31N302 -'r- 1.9 TFA: C, 55.60; H, 5.33; N, 6.75. Found: C, 55.51; H,
5.25; NT, 6.74. Example 13 1 -(Cycl op ropylm ethyl)-2 -
[(6-ethoxy-3-pyridinyl)methyl] IV N diethyl-1..8 benzimidazole-
5-carboxamide. 13A: (6-ethoxy-3-pyridinyl)acetic acid. To a stirred solution
of (6-chloro-3-pyridinyl)acetic acid (0.094 g, 0.545 mmol) in  EtOH (1.6 mL)
was added 3.1 M EtONa in EtOH (0.7 mL, 2.17 mmol) and the reaction io
mixture was stirred at 100 C room temperature for 24 hours after which an
excess of NaH  (60% dispersion in oil) was added together with 1 mL EtOH and
heating at 100 C was  continued for 96 h. The solvent was evaporated in
vacuo and the residue was taken up into  



diethyl ether (5 mL). The organic phase was washed with diluted HCI (2 x 2
mL) and brine (2  mL), dried over MgSO4, filtered, and concentrated in vacuo
to provide the title compound 1s (0.031 g, 82%) as a pale brown solid, which
was used without further purification. 1H NUR  (CDCl3): 8 10.06 (br s, 1H),
8.06 (s, 1H), 7.55 (d, J9.2Hz, 1H), 6.72 (d, J=8.4Hz, 1H), 4.30  (q, J
=6.11-1z, 2H), 3.58 (s,'2H) 1.38 (t, J=8.0, 3H). MS (ESI) (M+H). = 182. 13B:
1-(CyclopropylmethyI)-2-[(6-ethoxy-3-pyridinyl)methyl]--N,NV diethyl-lH- 20.
benzimidazole-5-carboxamide. To a stirred solution of
(6-ethoxy-3-pyridinyl)acetic acid (0.081 g, 0.448 mmol) in  DMF (2 mL) was
added O-(7-azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU) (0.178 g, 0.468 mmol) and DIPEA (0.156 mL, 0.895
mmol)  and the reaction mixture was stirred at room temperature for 10 min.
3-amino-4 25 [(cyclopropylmethyl)amino]-NN diethylbenzamide (0.111 g, 0.448
mmol) was added and the  resulting mixture was stirred 1 hour at room
temperature. The mixture was diluted with  EtOAc (15 mL), washed with
saturated NaHCO3 (8 mL) and then brine (8 mL), dried over  MgSO4 and
concentrated in vacuo to give a crude amide which was used without further
purification. 30 The above crude intermediate was dissolved in acetic acid
(5 mL) and the mixture was  heated at 90 C overnight. The reaction mixture
was concentrated and the residue was taken  up into EtOAc (15 mL). The
organic phase was washed with I N NaOH (2 x 8 mL) and then  brine (8 mL),
dried over MgSO4 and concentrated in vacuo. The crude product was purified
18OCT2U5 WO 02108866 PCT/SE02100769  47 by silica gel column chromatography
(2% MeOHJBtOAc) to provide the title compound  (0.111g, 65%) as a pale brown
solid. 1H-1R (CDC13): S 8.05 (s, 1H), 7.75 (s, M),7.49 (d,  .J-8.4 Hz, 1H),
7.38-7.30 (m, 2H), 6.68 (d, J=8.4 Hz, 1H), 4.32 (qd, J=7.2 Hz,..-2.2 Hz,
21-1),  4.25 (s, 2H), 3.55 (br s, 2H), 3.38 (br s, 2H), 1.38 (td, J=6.8 Hz,
J=2.0 Hz, 3H), 1.22 (br s,  6H), 1.12-1.03 (m, 1H), 0.60-054 (m, 21-1),
0.33-0.28 (m, 2H). MS (ESI) (M+H)"= 407.  Anal. Calcd for CAH23N402 + 0.2
H20: C, 70.63; H, 7.01; N, 13.73. Found: C, 70.83; H,  7.50; N, 13.67.
Example 14: 10
1-[2-(Dimethylamino)ethyl]-2-[2-(4-ethoxypheuy1)ethyl]-N,,Ydiethyl-lH
benzimidazole- 5-carboxamide. 



14A: 4-{[2-(Dimethylamino)ethyl] amino} N,N diethyl-3-nitrobenzaride.
Following general procedure 2B, N,N-diethyl-4--fluoro-3-nitrobenzamide
(0.534 g,  2.22 mmol) and Ni,NI-dimethyl-l,2-ethanediamine (0.22 mL, 2.02
mmol) were stirred at 85C  is for 14 h. The crude product was purified
through dissolution in I N HCI and extraction with Et20 (2 x 15 mL). The
aqueous phase was adjusted to pH 11 with 5 N NaOH and then  extracted with
CH2CI2 (4 x 15 mL). The combined CH2C12 phases were dried over MgSO4,
filtered, and concentrated in vacuo to provide the title compound (0.560 g,
82%) as an orange  oil. 'H-N1-MLR (CD30D): 3 8.22 (d, J2.8 Hz, 1H), 7.56
(dd, J=8.4 Hz, J=2.8 Hz, 111), 7.09 (d, 20 J--S.4 Hz, l.H), 3.53-3.40
(overlapping t, .J-6.4 Hz, and br s, 6H), 2.67 (t, . 6.4 Hz, 2H), 2.33  (s,
6H), 1.22 (t, .x-7.6 Hz, 613). MS (ESI) (M+H)} = 309 14B: 3-Amino-4 - { [2-
(dime thyl am_i no) e thyl] a mino } -N,N-diethylb enzamide. Following
general procedure 2C, 4-{[2-(dimethylamino)ethyl]amino} N,N-diethyl-3- z5
nitrobenzamide (0.560 g, 1.82 mmol) was hydrogenated for 3 h to give the
title compound  (0.531 g) as a greenish-tan solid. The crude product was
used in subsequent steps. 'H-N s  (CD30D): S 6.77, 6.76 (overlapping, s and
dd, J=6.4 Hz, ..)=2.0 Hz, 211}, 6.61 (d, J=8.4 Hz, I H), 3.45 (br s, 4H),
3.29 (t, J=6.4 Hz, 2H), 2.66 (t, J=6.4 Hz, 2H), 2.34 (s, 6f), 1.19 (hr t,  J
6.8.Hz, 6H): MS (ESI) (M+H)+ = 279 30 14C:
I-[2-(Dimethylamino)ethyl]-2-[2-(4-ethoxyphenyl)ethyl]-N,N-diethyl-lH-
benzirnidazole-5-carboxamide_ 1 8 OCT 2005 WO 02108 866 PCTISEO2/00769  48
Following procedure 13B, 3-(4-ethoxyphenyl)propanoic acid (0.0386 g, 0.198
mmol),  HATU (0.0756 g, 0.199 mmol), DIPEA (0.047 mL, 0.27 mmol), and 4-{[2-
(dimethylamino)ethyl] amino }-iV,N-diethyl-3-aminobenzamide (0.0503 g, 0.180
mmol) were  combined. The crude product was purified by column
chromatography (9:1 CH2CI2,MeOH) $ to provide the title compound (0.0234 g,
36%). 1H-My (CD3OD): 5 7.64 (s, 1H), 7.53 (d,  .1-8.4 Hz, 1H), 7.29 (d,
J=8.4 Hz, 1H), 7.06 (d, J=8.4 Hz, 2H), 6.78 (d, J=8.4 Hz, 2H), 4.14 (t,
J8.0 Hz, 2H), 3.96 (q, J=7.2 Hz, 2H), 3.57 (br s, 2H), 3,35 (br s, 211),
3.21-3.10 (m, 4H),  2.43 (t, J=7.6 Hz, 2H), 2.26 (s, 6H), 1.34 (t, J=7.2 Hz,
3H), 1.26, 1.16 (2 overlapping br s, 6H) 13C-I\ (CD30D): S 174.03, 159.16,
158.09, 142.67, 136.55, 133.78, 132.24, 130.54,  10 122.10, 117.34, 115.65,
111.44, 64.43, 58.74, 45.80, 45.16, 42.64, 41.00, 34.46, 30.53, 15.18,  



14.43, 13.12. MS (ES1) (M + ITT = 437,The HCI salt was prepared using HCI in
Et2O. A  white solid was obtained after lyophilization. Anal. Calcd for
C26H36N402.2.8 HC1.2.2 H20:  C, 54.00; H, 7.53; N, 9.69. Found: C, 54.12; H,
7.53; N, 9,36. is. Example 15:
1-(Cyclopropylmethyl)-2-[2-(4-ethoxyphenyl)eth'l]-N,Ndiethyl-IH-benzimidazol
e-5- carboxamide. Following general procedure 13B,
3-(4-ethoxyphenyl)propanoic acid (0.0409 g, 0.211  mmol), HATU (0.0801 g,
0.211 mmol), DIPEA (0.050 mL, 0.29.mmol), and 3-amino-4 20
((cyclopropylmethyl)amino] -1V,N diethylbenzamide (0.0500 g, 0.191 mmol)
were combined.  The crude product was purified by column chromatography
(19:1 CH2C12:MeOH) to provide  the title compound (0.0457 g, 57%). 'H-1 Mkt
(CD}OD): S 7.64 (s, 1H), 7.55 (d, .=8.4 Hz,  IH), 7.27 (d, J=8.4 Hz, 1H),
7.08 (d, J=8.4 Hz, 2H), 6.77 (d, J=8.4 Hz, 2H), 3.97 (d, J=7.2  Hz, 2H),
3.95 (q, J=6.8 Hz, 2H), 3.57 (br s; 21-1), 3.34 (br s, 2H), 3.23-3.07 (m,
4H), 1.34 (t, 25 J-6.4 Hz, 3H}, 1.36-1.02 (overlapping 2 x br s and m, 7H),
0.55-0.46 (m, 2H}, 0.40-0.32 (m,  2H). f3C-N' /IR (CD30D): 6 174.08, 159.08,
157.72, 142.60, 136.95, 133.70, 132.03, 130.46,  121.97, 117.21, 115.59,
111.83, 64.41, 48.69, 45.15, 40.98, 34.38, 30.54, 15.18, 14.43, 13.12,
12.15, 4.54. MS (E SD (M+H)4 = 420. The HC1 salt was prepared using HC1 in
Et20. A  white solid wqs obtained after lyophilizatiou. Anal. Calcd for
C26H33N3O2.1.0 HCl0.8 H20: 30 C, 66.38; H, 7.63; IN, 8.93. Found: C, 66.35;
H, 7.60; N, 8.81. 1 8 OCT 2005 WO 021085866 PCT/SE02100769  49 Example 16:
2-(4-Ethoxyhenzyl) N,N diethyl-l-isopentyl-IR benzimidazole-5-carboxamide.
16A: N,,N-Diethyl-4-(isopentylamino)-3-nitrobenzamide. Following general
procedure 2B, N,N-diethyl-4-fluoro-3-nitrobenzamide (1.077 g, s 4.48 mmol)
and 3-methyl-l-butanamine (0.68 mL, 5.83 mmol) were stirred at 85 C for 14
Ia  to provide the title compound (1.425 g) as an orange oil. The crude
product was used in  subsequent steps. 'H-NMR (CD3OD): S 8.22 (d, J 2.0 Hz,
1H), 7.56 (dd, J=9.2 Hz, J=2.0  Hz, 1H), 7.09 (d, J=9.2 Hz, IH), 3.52-3.40
(br m, 61), 1.83-1.72 (m, IH), 1.64 (q, J=7.6 Hz,  2H), 1.23 (t, J=7.6 Hz,
6H), 1.01 (d, J=6.8 Hz, 6H). MS (ESI) (MH)+ = 308. 10 16B: 3-AminoN,1V
diethyl-4-(isopentylamino)benzamide. 



Following general procedure 2C,
.NV,N-diethyl-4(isopentylamino)-3-nitrobenzamide  (1.425 g, 4.64 mmol) was
hydrogenated for 41 h to give the title compound (1.312 g) as a  deep blue
solid. The crude product was used in subsequent steps. 'H-N~VIR (CD3OD): b
6.78-_ is 6.74 (m, 2H), 6.58 (d, J=8.4 Hz, 1H), 3.45 (br s, 4H), 3.17
(t,.1-1-7.6 Hz, 2H), 1.83-1.72 (m,  1H), 1.59 (q, J=7.2 Hz, 2H), 1.19 (t,
J=6.4 Hz, 6H), 0.98 (d, J=6.4 Hz, 6H). MS (ESI) (MH}T  = 278 16C:
2-(4-Ethoxybenzyl)-l~jV-diethyl-l-isopentyl-lH-benzimidazoie-5-carboxamide.
20 Following general procedure 13B, (4-ethoxyphenyl)acetic acid (0.110 g,
0.612 mmol),  HATU (0.233 g, 0.611 munol), DIPEA (0.15 pal`., 0.86 mmol),
and 3-amino -N,N-diethyl-4- (isopentylamino)benzamide (0.154 g, 0.556 mniol)
were combined. he crude product was  purified by column chromatography (19:1
CH2C12:MeOH) to provide the title compound  (0.211 g, 90%). 'H-NMR (CD3OD):
5 7.67 (s, IH), 7.50 (d, , =8.4 Hz, i1), 7.30 (dd, J--8.4 25 Hz, J=2.0 Hz,
1H), 7.16 (d, J=9,2 Hz, 21-1), 6.86 (d, .1=8.4 Hz, 21j), 4.28 (s, 2H), 4.12
(m, 2H),  3.98 (q, J7.6 Hz, 2H), 3.57 (br s, 2H), 3.34 (br s, 2H), 1.62-1.48
(in, 111), 1.34 (t, J=7.6 Hz,  3H), 1.36-1.07 (overlapping 2 x br s and in,
8H), 0.88 (d, J=6.8 Hz, 6H). MS (ES1) (M+H)1=  422. Anal. Calcd for
C26H35N302.1.7 TFA0.2 H20: C, 57.05; H, 6.04; N, 6.79. Found: C,  57.11; H,
6.09; N, 6.69. 30 1 8 OCT 2005 "'O 02/08866 PCTISE02100769  s0 Example 17:
2-(4-Ethoxybenzyl) NV,1Y-diethyl-l-(4-pyridLny1methyl)-1B-beuzinudazole-S-
carboxamide. 17A: N,r-Diethyl-3-nitro-4-[(4-pyridinylmethyl)amino]benzamide.
s Following general procedure 2B, NY-diethyl-4-fluoro-3-nitrobenzamide
(0.272 g,  1.13 mmol) and 4-pyridinylmetbanamine (0.11 mL, 1.12 mmol) were
stirred at room  temperature for 87 h. The crude product was purified.by
column chromatography (100%  EtOAc, then 9:1 CH2CI2:Me0H) to provide the
title compound (0.181 g, 60%). 'H-Nava  (CD30D): 6 8.49 (d, J=6.4 Hz, 2H),
8.27 (d, J=2.8 Hz, 1H), 7.50-7.42 (m, 3H), 6.87 (d, J 8.4 io Hz, 1H), 4.77
(s, 2H), 3.44 (br s, 4H), 1.21 (t, J=7.2 Hz; 6H). MS (ESt) (M ; H)~ = 329
17B: 3 -Amino-iV~A'-di ethyl-4- ((4-pyridinylmethyl)amino] b enzamide.
Following general procedure 2C, N,N-diethyl-3-nitro-4-[(4-pyridinylmethyl)- 



am:ino]benzamide (0.181 g, 0.551 mmol) was hydrogenated for 20 h to give the
title 15 compound (0.172 g) as a viscous brown oil. The crude product was
used in subsequent steps.  'H-NMR (CD30D): 8 8.45 (d, J=6.8 Hz, 2H), 7.46
(d, J=6.4 Hz, 2H), 6.79 (d, J=2.0 Hz, IH),  6.64 (dd, J=7.2 Hz, J=2.0 Hz,
IH), 6.36 (d, J=8.4 Hz, 11 , 4.51 (s, 2IT), 3.42 (br s, 4H), 1.17  (br t,
6H). MS (ES1) (11Y1+H)T = 299 20 I7C:
2-(4-Ethoxybenzyl)-NN-diethyl-1-(4-pyridinylmethyl) -IH-b enzimidazole-5-
carboxamide. Following general 13B, (4-ethoxyphenyl)acetic acid (0.0364 g,
0.202 mmol), HATU  (0.0768 g, 0.202 mmol), DIPEA (0.048 mL, 0.23 mmol), and
3-amino-N,N diethyl-4-[(4- pyridinylmethyl)amino]benzamide (0.0548 g, 0.184
mmol) were combined. The crude 25 product was purified by reverse phase MPLC
(gradient 10-50% CH3CN in H2O) to provide  the title compound (0.0459 g,
36%) as its TFA salt. This material was lyophilized from  H2O/dioxane to
produce a white solid. 'H-NMR (CD3OD): 8 8.60 (br s, 2H), 7.87 (s, 1H),
7.70 (d, J=8.4 Hz, IH), 7.52 (dd, J=8.4 Hz, J2.0 Hz, 1H), 7.42 (d, J5.6 Hz,
2H), 7.13 (d,  J=8.4 Hz, 2H), 6.71 (d, J9.6 Hz, 2H), 6.06 (s, 2H), 4.54 (s,
2H), 3.93 (q, J=7.2 Hz, 2H), 3.59 30 (br s, 2H), 3.31 (br s, 2H), 1.35 (t,
J=6.8 Hz, 3H); 1.38-1.04 (2 x br s, 6H). MS (ES1) (M+H)'  443. Anal. Calcd
for C27H30Nr402.2.1 TFA-0.8 H20; C, 53.81; H, 4.88; N, 8.04. Found:  C,
53.74; H, 4.89; Ni, 8.07. 1 8 O CT 2005 WO 02/085866 PCT/5E02100769  51
Example 18: 2-(4-Ethoxybenzoyl)-N,N dlethyl-1-isopentyl-IH-benzimi.dazole-S
carboxamide. MMn02 (0.641 g, 7.37 mmol) was added to a stirred solution of
2-(4-ethoxybenzyl)11T,~V  s
diethyl-l-isopentyl-1H-benzimidazole-5-carboxamide (0.211 g, 0.500 mmol) in
dry dioxane  (4 mL) under an atmosphere of N2. The reaction was heated to 50
C. After 64 h, an  additional portion of Mn02 (0.600 g, 6.90 mmol) was added
and heating was continued at 50   C for another 24 h. The reaction was
cooled to room temperature, diluted with CH2C12, and  filtered through
diatomaceous earth. The solids were washed well with additional CH2Cl2, 10
and the filtrate was concentrated to provide the crude product. Purification
by column  chromatography (1:1 EtOAc:Heptane) afforded the title compound
(0.139 g, 64%) as a  viscous, colorless oil. 'H-NUR (CD3OD): 5 8.19 (d, J9.6
Hz, 2H), 7.83 (s, 1H), 7.72 (d,  ..F-8.4 Hz, 11-1), 7.48 (dd, J8.4 Hz,
,---1.6 Hz, lED, 7.01 (d, ,T-9.2 Hz, 2H), 4.53 (dd, J=7.6 Hz,  



J=7.2 Hz, 211), 4,13 (q, J6.4 Hz, 2H), 3.58 (br s, 2H), 3.36 (br s, 2H),
1.78-1.70 (m, 211), is 1.72-1.56 (m, 1H), 1.41 (t.1-7.2 Hz, 3H),1.34-1.10 (2
x brs, 6H), 0.94 (d, J=6.8 Hz, 6H).  13C-NMR (CD30D): S
185-72,173.32,165.47,149-57,142.00,137.18, 134.65,133.57,  130.19, 124.88,
119.93, 115,31, 112.75, 65.10,45-12,44.94,41.00,40.13,27.18,22.79,  14.99,
14.46, 13.12. MS (ESI (M+HT7 = 436. Anal. Calcd for C2SH33N303.0.5 H20: C,
70.24; H, 7.71; N, 9.45. Found: C, 70.40; H, 7.64; N, 8.97. 20 Example 19:
2-(4-Ethoxybenxoyl)-N,tV-diethyl-l-isopentyl-1
-benziuzidazole-5-carbothioamide.  Lawesson's reagent (0.0963 g, 0.238 mmol)
was added to a stirred solution of 2-(4-
ethoxybenzoyl)-1V,N-diethyl-l-isopentyl-1H benzimidazole-5-carboxamide
(0.0451 g, 0.104 25 mmol) in dry toluene (5 mL) under an atmosphere of N2.
The reaction was heated to reflux  for 0.5 h, and then cooled to room
temperature and concentrated. The residue was purified by column
chromatography (3:1 Hexanes:EtOAc) to provide the title compound (0.0137 g,
29%)  as a glassy yellow solid. IH-NMR (CD30D): 8 8.19 (d, J=9.2 Hz, 2H),
7.67 (d, J 8.4 Hz,  lli), 7.64 (s, 11-1), 7.36 (d, J=8.4 Hz, IH), 7.06 (d,
J=9.2 Hz, 2H), 4.55 (dd, J8.4 Hz, J--7.2 30 Hz, 2H), 4.17 (q, .t=7.6 Hz,
4H), 3.53 (q, J--7.6 Hz, 2H), 1.80-1.71 (in, 2H), 1.71-1.58 (m,  1H}, 1.44
(t, J=7.6 Hz, 3H), 1.41 (t, J=7.6 Hz, 3H), 1.17 (t, 1=7.6 Hz, 3H), 0.97 (d,
J`=6.4 Hz,  6H). "C-NMfR (CD30D): 5 201.23, 185.95, 165.57, 149.55, 141.87,
141.18, 136.28, 134.64, I 1 8 OCT 2005 WO 02/085866 PCT/SE02/00769  52
130.31, 124.56, 118.20, 115.41, 112.36, 65.15, 47.48, 44.89, 40.18, 27.20,
22.77, 14.95,  14.07, 11.44. MS (ESI) (M+H)'' = 452, Anal. Calcd for
C26H33N302S0.3 H20: C, 68.33; H,  7.41; N'', 9.19. Found: C, 68.4-4; H,
7.52;N, 9.01. Example 20: N-Cyclohexyl-X-(eyclopropylmethyl)-2-(4-eth oxyb
enzyl)-N-methyl-1H-b enzlmid azole-5- carboxamide. 20A: 4- [(Cyclop ropylme
thyl)amino]-3 -nitrobenzonitrile. Following the general procedure 2B, 733 mg
(4.42 mmol) of 4-fluro-3 io nitrobenzonitrile in 80% aqueous ethanol (20 mL)
was added cyclopropylmethylamine (377  mg, 5.3 mmol) at room temperature.
The mixture was stirred at 60 C for 3 h before work-up.  



The crude product (920 mg, 96%) was used for the next step without further
purification. 1H NIV R (400 NfRz, CDC13): S 8.52 (s, IH), 8.51-8.47 (br,
1H), 7.59 (d, J=8.4 Hz, 1H), 690 (d,  J: 8.4 Hz, 1H), 3.22-3.20 (in, 21-1),
1.25-1.15 (m, IH), 0.73-0.59 (m, 213), 0.42-0.35 (m, 2H).  1s MS (ESI) [2 x
(MH)+): 436. 20B: 3 -amino-4-[(Cyclopropylmethyl)amino]benzonit rile.
Following the general procedure 2C, crude 4-[(cyclopropylmethyl)-amino)-3--
nitrobenzonitrile (920 mg, 4.24 mmol) was hydrogenated for 2 h (35 psi) in
40 mL ofEtOAc  20 to yield 750 mg crude product (95%) and was used for the
next step without further  purification. MS (ESI) (M+H)' W 188, 20C:
1-(Cyclopropylmethyl)-2-(4 -ethoxybenzyl)-1H-benzimi dazo le-5-carbonitrile.
Following the general procedure 2D, the freshly prepared
(4-ethoxyphenyl)acetyl 2s chloride (from 793 mg of acid, 4.4 mmol) and crude
3-arnino-4- [(cyclopropylmethyl)ami.nojbenzonitrile (750 mg, 4.01 mmol) were
heated in acetic acid  (HOAc) overnight. After work-up, the crude residue
was purified by silica gel column  chromatography to afford pure product
(1.04 g, 78%) as an off-white solid. 1H Nv1R (400  MHz, CDCI3): 6 8.08 (s,
IH), 7.50 (d, J=8.4 Hz, 1H), 7.38 (d, J= 8.4 Hz, IH), 7.14 (d, 7= $.4 30 Hz,
2H), 6.84 (d, J= 8.4 Hz, 2H), 4.29 (s, 2H), 4.01 (d, J= 7.6 Hz, 2H), 3.96
(q, J= 7.6 Hz,  2H), 1.39 (t, J= 7.6 Hz, 3H), 1.04-1.00 (m, 1H), 0.58.0.53
(rh, 2M, 0.29-0.25 (m, 2ff). MS 1 3 O C T 2005 WO 02/085866 PCTYSE02100769
53 (ESI) (M+H)} = 332. Anal. Calcd for C21H21N30.0.1H20: C, 75.50; H, 6.41;
N, 12.61.  Found: C, 75.76; H, 6.72; N, 12.45. 20D: I
-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH-benzimidazole-5-carboxylic acid.
s To a solution of
I-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH-benzimidazole-5 carbonitrile
(500 mg,1.51 mmol) k 1:1 EtOH:H2O (16 mL) was added KOH (338 mg, 6.04
mmol). The resulting mixture was refluxed for 36 h. The mixture
was-acidified with 1 N HC1  to pH-6.0, the precipitate was collected by
filtration to give white solids (520 mg, 99%)  which was used for the next
step without further purification. The analytically pure compound to was
obtained by recrystallization (from EtOH:H20). 'H NMR (400 i12Hz, CD30D): 5
8.25 (s,  1 H), 7.89 (d, J=8.4 Hz, 1 H), 7.47 (d, J= 8.4 Hz, 1 H), 7.18 (d,
J= 8.2 Hz, 2H), 6.82. (d, 3 8.2  Hz, 2H), 4.28 (s, 2H), 4.06 (d, J= 6.8 Hz,
2H), 3.89 (q, J= 7.6 Hz, 2H), 1.32 (t, J= 7.6 Hz, 3H),  1.06-0.92 (m, 11-1),
0.50-0.48 (m, 2H), 0.32-0.26 (in, 2H). MS (ESI) (M+H)-"= 351. Anal.  



Calcd for C2 IHuN203.0.7HCI: C, 67.09; H, 6.09; N, 7.45. Found: C, 66.98; H,
6.31; NT, 7.09. 15 20E:
N-Cyclohexyl-l-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-N-methyl-lH-ben
imidazole- 5-carboxamide.
1-(Cyclopropylmethyl)-2-(4-echoxybenzyl)-1H-beuzimidazole-5-carboxylic acid
(80  mg, 0.228 mmol) was dissolved in DMF (2 mL) and then HATU (104 mg,
0.274 mmol) was  20 added followed by DIPEA (48 L, 0.274 mm.ol). After
stirring for 10 min; cyclohexylmethyl amine (0.456 mmol) was added and the
resulting mixture was stirred overnight. The mixture  was diluted with EtOAc
(50 mL), washed with saturated NaHCO3 (2 x 10 niL) and then H2O  (2 x 10
mL), dried over MgS 04, and concentrated to give a crude amide. The crude
residue  was purified by silica gel column chromatography to give pure
product which was treated with 25 1 M HCI solution in diethyl ether to form
a HCI salt as white solids (93 mg, 78%). sH N IR  (400 MHz, CD3OD): 5 7.66
(s, 1H), 7.58 (d,1=8.0 Hz, 1H), 7.30 (d, J= 8.0 Hz, 1H), 7.16 (d,  J= 8.6
Hz, 2H), 6.84 (d, J= 8.6 Hz, 2H), 4.30 (s, 2H), 4.10-4.04 (m, 5H), 3.96 (q,
J= 7.6 Hz,  2H), 3.66-3.54 (rn, 1H), 1.90-1.50 (m, 10H), 1.33 (t, J= 7.6 Hz,
3H), 1.10-0.98 (m, 1H), 0.50- 0.42 (m, 2H), 0.32-0.27 (m, 2H). MS (ESI)
(M+H)4 = 446. Anal. Calcd for 30 C25H35N302.2.2HC1: C, 63.96; H, 7.13; N,
7.99. Found: C, 64.11; H, 7.24; NT, 7.73. 1 8 O CT 2005 WO 02/085866
PCTISE02100769 54 Example 21:
1-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-5-(1-pyrrolidinylcarbonyl)-IH-
benzimidazole. Following the general procedure 20E,
1-(cyclopropy1methyl)-2-(4-ethoxybenzyl)-IH- s benzimidazole-5-carboxylic
acid (80 mg, 0.228 mmol) was dissolved in DMA' (2 mL) and  then HATU (104
mg, 0.274 mmol) was added followed by DIPEA (48 L, 0.274 mmol),  After being
stirred for 10 min, pyrrolidine (0.456 mmol) was added and the resulting
mixture  was stirred overnight. The crude residue after work-up was purified
by silica gel column  chromatography to give pure product which was treated
with 1 M HCl solution in diethyl to ether to form a HCt salt as white solids
(82 mg, 79%). 114 aNMR (400 MHz, CD30D): S 7.85  (s, 1H), 7.59 (d, J=8.6 Hz,
1H), 7.48 (d, J= 8.6 Hz, 1H), 7.18 (d, J= 8.1 Hz, 21-1), 6.87 (d, J=  8.1
Hz, 2H), 4.32 (s, 2H), 4.07 (d, J= 6.8 Hz, 2H), 4.00 (q, J= 7.6 Hz,. 2H),
3.64 (t, J=.7.2 Hz,  2H), 3.53 (t, J= 7.2 Hz, 2H), 2.06-1.96 (m, 2H),
1.96-1.85 (m, 2H), 1.36 (t, J= 7.6 Hz, 3H),  



1.10-1.04 (m, IH), 0.52-0.46 (m, 2H),.0.34-0.28 (m, 2H). MS (ES1 (M+H)y =
404. Anal. 1s Calcd for C?SH29N302.1.5HC1: C, 65.53; H, 6.71; N, 9.17.
Found: C, 65A48; H, 6.77; N, 8.75.. . Example 22:
1-(Cyclopropylmethyl)-2-(4-ethoxyb enzyl)-5.(1-pyrrolidinylcarb othioyl)-1H-
benzimidazole. 20 To a solution of free base 1-
(cyclopropylmethyl)-2-(4-ethoxybenzyl)-5-(1 .
pyrrolidinylcarbonyl)-IH-benzinudazole (Example 21, from 80 mg
I-(cyctopropylmethyl)-2- -(4-ethoxybenzyl)-1H-benzimidazole-5-carboxylic
acid) in pyridine (2 mL) was added P2S5  (507 mg, 1.14 mmol). The mixture
was heated at 100 C for 24 h and cooled to room  temperature. After being
decanted, the supernatant was concentrated and the residue was 2s diluted
with EtOAc (20 mL), washed with 1 N NaOH (2 x 10 niL). and then Hz0 (2 x 10
niL).  The organic layer was dried over MgSO4 and was evaporated. The crude
residue was purified  by silica gel column chromatography to give an oil (59
mg, 62% for 2 steps). 1E NMR (400  MHz, CD30D): S 7.70 (s, 11-1), 7.39 (d,
J=8.0 Hz, 1H), 7.28 (d, J= 8.0 Hz, IH), 7.12 (d, J= 8.4  Hz, 2H), 6.81 (d,
J= 8.4 Hz, 2H), 4,27 (s, 2H), 4.08-3.95 (m, 4H), 3.89 (d, J= 6.8 Hz, 2H), 30
3.57 (t, J= 7.2 Hz, 2H), 2.14-2.03 (m, 2H), 2.00-1.92 (m, 211), 1.38 (t, J=
7.2 Hz, 3H), 1.06- 0.98 (m, 1H), 0.54-0.48 (m, 2H), 0.28-0.22 (m, 2H). MS
(ESI) (M+H)- = 420. i 4 3 O C T 2005 WO 021085866 PCTVSE02/00769  55 Example
23: 1-(Cyclopropylmethyl)-2-[(5-ethoxy 2-pyridinyl)methyl)-5-(1
pyrrolidinylcarbonyl)-15- benzimidazole. 23A: [5-(Benzyloxy)-2
pyridinyl]acetic acid. To a solution of 1.45 g (6.46 mmol) [5-(benzyloxy)
2-pyrid nyl]acetonitrile (obtained  in 6 steps from 6-methyl-3-pyridinol,
see: W.M. Golebiewski and J.T. Wrobel, Bull. Pol.  Acad. Sci., 1990, 38, 17)
in McOH (9 mL) was added 25% NaOH (3 mL). The reaction  mixture was stirred
at reflex for 48 h. After being cooled, most of the MeOH was removed in
vacua, water (10 mL) was added and the aqueous solution was washed with
diethyl ether (2.x io  10 mL) followed by acidification (pH --- 6.0). The
mixture was extracted with EtOAc (3 x 20  mL), dried over MgSO4 and
concentrated to give pale yellow crystals (1.4 g, 89%). MS (FSI) /~
\_._+H)-" = 244. 



23B: 2- {[S-(B
enzyloxy)-2-pyridinyl]methyl}-l-(cyclopropyhnethyl)-lH-benzimidazole-5- is
carbonitrile. Following the general procedure 13B, 360 mg (1.48 mmol) of
[5-(benzyloxy)-2- pyridinyl]acetic acid was coupled with
3-amino-4-[(Cyclopropylmethyl)amino]benzonitri.le  using HATU. The resulting
intermediate was heated in HOAc (20 mL) at 90 C overnight:  After being
concentrated, the crude residue was purified by silica gel column
chromatography 20 to afford the pure product (230 mg, 40% for 2 steps) as an
oil. MS (ESI) (M+H)+ = 395. 23C: 1-(cyclopropylnnethyl)-2-[(5-hydroxyl
pyridinyl)methyl]-1H-benzimidazole-5- carbonitrile. To a solution of
2-{[5-(benzyloxy)-2 pyridinyl]methyl}-1-(cyclopropylm(,-thyl)-IH- 23
benzimidazole-5-carbonitrile (200 mg, 0.51 mmol) in EtOH (10 mL) was added
10% PdIC  (20 mg). The mixture was hydrogenated overnight (40 psi). After
filtration and concentration,  the crude product was obtained as a pale
yellow oil (120 mg, 77%) which was used in the next  step without further
purification. MS (ESI) (M+H)+ = 305. sa 23D:
I-(Cyclopropylmethyl)-2-[(5-ethoxy-2-pyridinyl)methyl]-IH-benzimidazole-5-
carbonitrile. To a solution of
1-(cyclopropylmethyl)-2-[(5-Eydroxy-2-pyridinyl)methyl]-111
benzimidazole-5-carbonitrile (120 mg, 0.394 mmol) in DMSO (1 mL) was added
MeONa 1 8 O C T 2005 WO 02/085866 PCT/SE02100769 56 (25% in MeOH,'0.47
mmol). After being stirred at room temperature for 30 min, MeOH was  removed
in vacuo and EtI (0.47 mmol) was added, and the resulting mixture was
stirred at  room temperature overnight. The solution was diluted with H2O
(10 mL), extracted with  EtOAc (2 x 20 mL), washed with H2O (2 x 10 mL), and
lastly dried over MgSO4. The residue s obtained after evaporation was
purified by silica gel column chromatography to give the pure  product as an
oil (84 mg, 64%). 1H N vIR (400 MHz, CDC13): S 8.19 (d, J= 3.0 Hz, 1H), 8.04
(s, 1 H), 7.49 (d, J=8.4 Hz, I H), 7.42 (d, J= 8.4 Hz, 1 H), 7.24 (d, J= 8.8
Hz, I H), 7.13 (dd, J=  10.0 Hz, J= 2.8 Hz, 1H), 4.47 (s, 2H), 4.15 (d, J=
6.8 Hz, 2H), 4.04 (q, J= 7.0 Hz, 2H), 1.41 (t,  J= 7.0 Hz, 3H), 1.14-1.08
(m, 1H), 0.60-0.54 (m, 2H), 0.36-0.30 (m, 2H). MS (ESI) (M+H)' _  10 333.
23E: I
-(cyclopropy1methyl)-2-[(5-ethoxy-2-pyridinyl)methyl]-lH-benzi.midazole-5-
carboxylic acid. 



To a solution 1-(cyclopropylmethyl)-2-[(5-ethoxy-2-pyridinyl)methyl]-1H 1s
benzimidazole-5-carbonitrile (400 mg, 1.203 mmol) in 1:1 EtOH:H20 (12.mL)
was added  KOH (269 mg, 4.81 mmol). The resulting mixture was refluxed for
36 h. The mixture was  acidified with I N HCl to pH---6.0. The precipitate
(397 mg, 94%) was used in the subsequent.  step without further
purification. MS (ESI) (M+H)"' = 352.. 20 :. F:
I-(cyclopropylmethyi)-2-[(5-ethoxy-2-pyridinyl)methyl]-5-(1-pyrrolidinyl-car
bonyl)  IH-benzimidazole. Following the general procedure 20E,
1-(cyclopropylmethyl)-2-[(5-ethoxy-2-
pyridinyl)methyl]-1H-benzimidazole-5-carboxylic acid (80 mg, 0.228 mmol) was
dissolved in  DyiF (2 mL) and HATU (104 mg, 0.274 mmol) was added followed
by DIPEA (48 li.L, 0.274 2s- mmol), After being stirred for 10 min,
pyrrolidine was added and the resulting mixture was  stirred overnight. The
crude residue obtained after work-up was purified using reverse phase
preparative HPLC to give a TFA salt as white solids (42 mg, 37%), 'H NIvfR
(400 MHz,  CD30D): 8 8.18 (d, J= 2.8 Hz, 1H), 7.98 (d, 3=9.2 Hz, 1H), 7.87
(s, 1H), 7.72 (dd, J= 9.2 Hz,  J= 2.0 Hz, 1H), 7.52 (d, J= 9.2 Hz, 1H), 7.46
(dd, J= 9.2 Hz, J= 2.8 Hz, iH), 4.89 (s, 2H), 30 4.43 (d, J= 6.8 Hz, 2H),
4.09 (q, J= 7.2 Hz, 2H), 3.60 (t, J= 7.6 Hz, 2H), 3.44 (t, J= 7.6 Hz)  2H),
2.02-1.94 (m, 2H), 1.92-1.86 (m, 2H), 1.37 (t, J= 7.2 Hz, 3H), 1.30-1.22 (m,
IH), 0.64 1 8 OCT 2005 WO 02/085866 PCTISE02100769  57 0.58 (m, 2H),
0.48-0.44 (m, 2H). MS (ESI) (llri+H)+ = 405. Anal. Calcd for
C24_Hi3N4O2.0.8TFA.0.2H2O: C, 55.32; H, 5.12; N, 9.49. Found: C, 55.30; H,
4.91; N, 9.23. Example 24: 5
1-(Cyelopropylmethyl)-2-(4-ethoxybenzyl)-5-(4-morpholinylmethyl)-18-b
enzimidazole.  24A: 1-(cyclopropylmethyl)-2-(4-ethoxyb enzyl)-1H-benzimidazo
le-5-carbaldehyde. To a solution of 1-(cyclopropylmethyl)
2-(4-ethoxybenzyl)-IH-benzimidazole-5- carbonitrile (0.049 g, 0.149 mmol) in
50% aqueous formic acid (I mL) was added a catalytic  amount of Raney nickel
(50% suspension in water) and the resulting mixture was heated at 90  10 C
for 6 hours. The mixture was filtered through a short pad of diatomaceous
earth and washed with EtOAc. The solvent was evaporated in vacua and the
-residue was taken up into  EtOAc (5 mL). The organic phase was washed with
1 N NaOH (2 x 2 mL) and brine (2mL),  dried over MgSO4i filtered, and
concentrated in vacua. The crude product was purified by  silica gel column
chromatography (40% EtOAc/hexanes) to provide the title compound 



15 (0.041g, 82%) as a white solid. 1H NMR (acetone-4): & 10.16 (s, 1H), 829
(s, 1H), 7.90 (d,  J 8.4Hz, 114), 7.76 (d, J 8.4X7, 1H), 7.34 (d, J=8.4Hz,
2H), 6.94 (d, J 8.4Hz, 2H), 4.44 (s,  2H), 4.24 (d, J 5.4i z, 2H) 4.07 (c3,
J=6.SHz, 2H), 1.40 (t, t=7.OHz, 3H), 1.27-1.14 (m, IH),  0.58-0.49 (m, 21),
0.48-0.38 (in, 2H). MS (ESI) (M+HT = 335. 20 24B:
1-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-5-(4-morpholinylmethyl)-1H-
benzimidazote. To a solution
1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)!.1H-benzimidazole-5- carbaldehyde
(0.077 g, 0.231 ramol) and acetic acid (0.135 mL, 0.236 mmol) in
tetrahydrofuran (THF) (0.25 naL) was added sodium triacetoxyborohydride
(0.245g, 0.268 25 mmol) and the resulting mixture was stirred at room
temperature for 6 hours. Water (2 mL)  and I N HCl (5 mL) were added and the
mixture was stirred 10 minutes before being washed  with EtOAc (2 x 5 mL).
The aqueous layer was basified with 5 N NaOH (5 mL) and  extracted with
EtOAc (3 x 10 niL). The combined organic phases were washed with brine (5
mL), dried over MgSO4, filtered, and concentrated in vacua. The crude
product was purified 30 , by silica gel column chromatography (5%
McOHIEtOAc) to provide the title compound  (0.0445 g, 47%) which was
dissolved in 1 M HCI is diethyl ether to provide; after evaporation  of the
solvent, the HCI salt an oil. 1H 1`'t (free base, CDC13): 8 7.68 (s, 1H),
728-7.23 (m,  2H), 7.14 (d, J 8.4Hz, 2H), 6.81 (d,.t=8.4Hz, 2H), 4.26 (s,
2H), 3.98 (q, J 7.2Hz, 2M, 3.88 1 8 O CT 2005 WO 02/085866 PCTISE02100769 58
(d, 6.4H), 3.72-3.65 (m, 4H) 3.63 (s, 2H), 2.53-2.44 (m, 4H), 1.38 (t, J
8.6Hz, 3H), 1.07-1.00  (m, 1H), 0.53-0.48 (m, 2H), 0.29-0.22 (m, 2H). MS
(ESI) (M+H)+ = 406. Example 25 I
-(1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1Hf b enzimidazol-5-yl]ethanone.
25A: 1-[ 1-(cyclopropylmethyl)-2-(4-ethoxybeazyl)-
lH-benzimidazol-5-yl]ethanol.  To a solution
I-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazole-5 carbaldehyde
(2.32 g, 6.94 mmol) in THE (60 mL) at 0 C was added 3 M methyl magnesium
bromide in THE (13.9 mL, 41.7 mmol) and the resulting mixture was stirred at
0 C for 90 to minutes. Water (50 mL) was added and the mixture was stirred
10 minutes before being  extracted with EtOAc (3 x 100 mL). The combined
organic phases were washed with brine  (50 mL), dried overMgSO4J filtered,
and concentrated in vacua. CH2CI2 (5 rnL) was added to  the crude product,
the resulting suspension was filtered, the solid was washed with'CH2Cl2 (2  



mL) and dried to provide the title compound (1.915 g, 79%) as a white solid.
tH NTy. is (CDCI3): 6 7.74 (s, 1H), 7.31 (s, 2H), 7.12 (d, J=8.4Hz, 2H),
6.79 (d, J=8.OHz, 2H), 5.03 (q,  J=6.3Hz, 2H), 4.27 (s, 2ffj, 3.98 (q,
J=6.8Hz, 2H) 3.90 (d, J 6.4Hz, 2H), 2.33 (br s, lH , -1.56  (d,. J=6.4Hz,
3H), 1.38 (t, J=7.OHz, 3H), 1.05-0.99 (m, 1H), 0.53-0.48 (m, 2H), 0.26-0.23
(m,  2H). MS (ESf (_YI+H) = 35.1. Anal. Calcd for C22H26N2O2: C, 75.40; H,
7.48; N, 7.99.  Found: C, 75.22; H, 7.32;17, 7,99. 20 25B: 1-[
1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)- IH-benzimidazol-5-yl] ethanone. To
a mixture 1-[1-(cyclopropylmethyl)-2-(4-ethoxyoenzyl)-1H-benzimidazol-5- .
yl]ethanol (1.35 g, 3.86 mmol), N-methylmorpholine-N-oxide (0.497 g, 4.24
mmol) and 4 A  molecular sieves (2.0 g) in CH2CI2 (10 mL) was added
tetrapropylammonium perruthenate 25 (0.068 g, 0.193 mmol) and the resulting
mixture was stirred at room temperature for 90  minutes.
N-methylmorpholine-N-oxide (0.124 g, 1.06 mmol) and acetonitrile (1 mL) were
added and the mixture was stirred at room temperature overnight. The solvent
was  concentrated in vacuo and the crude product was purified by silica gel
column  chromatography (30% EtOAc/hexanes to 60% EtOAc/hexanes) to provide
the title compound 30 (0.880 g, 65%) as a white solid.- tH NMR (CDC13): 6
8.34 (s, 1H), 7.94 (dd, J 8.4Hz,  J=2. OHz, I1-I)17.3 5 (d, J--8.4H2, 1 H),
7.15 (d, J=8.4Hz, 2H), 6.91 (dd, J=6.4Hz, J=2. OHz,  21-I}, 4.29 (s, 2H),
3.98 (q, J=7.2Hz, 2H) 3.41 (d, J=6.SHz, 2H), 2.67 (s, 3H), 1.38 (t, J 7.OHz,
3H , 1.07-1.00 (m, IH), 0.55-0.51 (m,-2H), 0.29-0.26 (m, 2H). t3C NN
(CDC13): 5 198.71, 1 8 OCT 2005 WO 02/085866 PCT/SE02/00769  59 159.01,
156.43, 143.29,140.01, 132.68, 130.44, 128.67,123.50,121.95,115.83, 110.73,
64.38, 49.23, 34.63, 27.63, 15.76, 11.99, 5.20. MS (ESI) (M+H7 = 349. Anal.
Calcd for  CnH24N202+ 0.1 H2O: C, 75.44; H, 6.96; IN, 8.00. Found: C, 75.48;
H, 7.13; N, 8.01. s Example 26:
Methyl-1-(cyelopropylmethyl)-2-(4-ethoxybenzy)).-I -benzimidazol-5-yl
car-bamate.  26A: Methyl 4-fluoro-'J-uitrophenylcarbamate. To a stirred
solution of 4-fluoro 3 nitro-aniline (10.30 g, 6597 mmol), DIPEA (15.00  mL,
86.11 mmol) in CH2CI2 (150 mL) was added dropwise methyl chloroformate (6.86
g, is 72.59 mmol) at 0 C. The reaction was allowed to warm to room
temperature and then stirred  at room temperature overnight. The mixture was
diluted with CH2C12 (100 mL), washed with  



3 N HCI (50 mL), brine (20 mL), and dried over sodium sulfate. Removal of
solvent afforded  crude carbamate as light brown solid (13.03 g, 92%). 15 .
26B: Methyl 4-[(cycl6propylmethyl)amino]-3 -nitrophenylcarbamate. Following
general procedure 2B: To methyl 4-fluoro-3-nitrophenylcarbamate (6.50 g,
30.35 mmol, from previous step) in 80% aqueous ethanol (100 mL) was added
cyclopropanemethylamine (5.00 mL, 57,65 inmol) at room temperature. The
reaction mixture  was heated at 60 OC overnight. After the usual work up,
the crude product, which precipitated 20 out, was collected (8.21 g). MS
(EST) (MH)j = 266, 26C: Methyl
3-amino-4-[(cyclopropyhnethyl)amino]phenylcaibamate.  Following general
procedure 2C: methyl 4-[(cyclopropy1methyl)amino]-3 nitrophenylcarbamate
(8.21 g) was hydrogenated in ethyl acetate (100 mL) catalyzed by  25 10%Pd/C
(500 mg) at 15-25 psi H2 for 1 h. The reaction mixture was filtered through
diatomaceous earth, and removal of solvent gave the desired diamine (4.0 g,
56% for two  steps). This material was used in the subsequent step without
further purification. MS (EST) (MH); = 236. 30 26D:
rMethyl-l-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH-benzimidazol-5-ylcarbama
te.  Following general procedure 13B: Methyl
3-amino-4-[(cyclopropylmethyl)amino] phenylcarbamate (4.0 g, 17.0 mmol),
DIPEA (5 nL), 4-ethoxyphenylacetic acid (3.06 g, 17.0  mmol) and HATU (710
g, 18.7 mmol) were combined. The desired product (3.34 g, 52%) 1 8 O C T
2005 WO 02/085866 PCT/SE02100769  60 precipitated out of the reaction
mixture. '1RF fR (CDC13): S 7.65 (d, 3 = 2.0 Hz, 1H), 7.37  (br., 1H), 7.26
(d, J = 4 Hz), 7.12 (d, J = 9.0 Hz, 2H), 6.81 (d, J = 9.0 Hz, 2H), 6.74
(br., IH),  4.25 (s, 2H), 3.98 (q, J = 7.4 Hz, 2H), 3.87 (d, J = 7.2 Hz,
21-1), 3.79 (s, 3x),1.38 (t, J = 7.4  Hz, 31-1), 1.05-0.97 (m, 1H),
0.52-0.47 (m, 2H), 0.25-0.20 (m, 2H), MS (EST) (i\AH)i = 380. s Example 27:
Nor
[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH-benzimidazol-5-y1j-N,5-dimethyl
-3- isoxazolecarboxamide. 27A:
1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-N-methyl-1 H-benzimidazol-5-amine.
10
Methyl-l-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-ylcaroamat
e  



(1.65 g, 4.35 mmol) was added portionwise to a cold (0 C) solution of A.1H3
(-.0.3 M), which  was freshly prepared by adding drapwise conc. H2S04 (0.80
g, 8.10 mmol) to 1 M LiA I-L  THE solution (16 ml, 16 mmol) in THE (30 mL)
at 0 C. The reaction mixture was stirred at  room temperature overnight, and
subsequently quenched carefully by adding EtOAc (5 mL), is H2O (3 mL) and
Et2O (100 mL), and then Na2SO4S H2O (10 g). The reaction mixture was
stirred until a clear solution: was produced, and the solid was filtered
off. The filtrate was dried  over Na2SO4 and concentrated in vacuo to afford
desired compound (1.21 g). The*crude  product was used for next step without
further purification. 20 27B:
N-[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-ylj
N,5-dimethyl-3- is oxaz olec arb oxamide. To a solution of
1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-N-methyl-IH- benzimi.dazol-5-amine
(100 mg, 0.30 mmol) and Et3N (200 mg, 0.20 mmol) in CH-C12 (5 mL)  was added
5-methyl-3-fsoxazolecarbonyl chloride (0.1 mL) at room temperature. The
reaction 2s mixture was stirred at room temperature overnight and quenched
with saturated NaHCO3 (1  mL). The mixture was diluted with Et20 (30 mL),
washed with saturated NaHCO3, and then  brine, and finally dried over Na2S
04. Following concentration, the resulting residue was  purified by
preparative HPLC to give desired material as the TFA salt (40 mg, 24%). The
TFA  salt was dissolved in H2O (10 mL) and neutralized with saturated
NaHC03, extracted with 30 Et20 (2 x 20 mL). The combined ethereal solution
was washed with brine, dried overNa2S04,  and concentrated. The free base
was converted to its HC1 salt (20 mg). 1HNMR (CD30D): 8  7.86 (br., 1H),
7.62 (br., 1H), 7.45 (br., 11-), 7.24 (d, J =.8.4 Hz, 21-1), 6.93 (d, J =
8.4 Hz, 2H),  4.53 (s, 2H), 4.34 (d, J = 6.8 Hz, 2H), 4.00 (q, J = 7.0 Hz,
2H), 3.50 (s, 3H), 2.26 (s, 3H), 1.34 1 8 OCT 2005 WO 02/085866
PCT/SE02/00769  61 (t, J = 7.0 Hz, 3H), 1.26-1.16 (m, 111), 0.62-0.55 (m,
2H), 0.46-0.40 (m, 21-i). MS (ESI)  (M+H)T = 445. Anal. Calcd. for C
H28N403.1.15HC1: C, 64.19; H, 5.92; N, 11.51. Found: C,  64.59; H, 5.74; N,
10.97. 5 Example 28: Isopropyl-l-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H
benzimidazal-5-yl- .methyl)earbamate. - To a solution of I
-(cyclopropylwethyl)-2-(4 ethoxybenzyi) N-methyl-lH benzimidazol-5-amine (67
mg, 0.20 mmol) and Et3N (0.1 mL) in CH2C12 (3 mL) was added  



to isopropyl chloroformate (1 M in toluene, 0.24 m.L, 0.24 mmol) at room
temperature. The  reaction mixture was stirred at room temperature
overnight, and quenched with saturated  NaHCO3 (1 raL). The mixture was
diluted with Et20 (30 mL), washed with saturated  NaHCO3 and brine, dried
over Na2SO4 and then concentrated. The resulting residue was  purified by
preparative HPLC to give TFA salt (10 mg, 9%). 'IR 1MR (CD30D): -5 7.87 (d,
J = 15 8.4 Hz,IH),7.62(d,J=I.6Hz,
1H),7.50(dd,J=1.6,8.4Hz,IH),7.24(d,J=8.4Hz,2H),  6.93 (d, J = 8.4 Hz, 2Id),
4.95-4.85 (m, IM, 4.54 (s, 2H), 4.35 (d, J = 7.2 Hz, 2H), 4.01 (q, J  6.8
Hz, 2H), 3.31 (s, 3H), 1.343 (t, J = 6.8 Hz, 3H), 1.27-1.19 (m, 1H), 1.19
(d, J = 5.6 Hz,  6H), 0:63-0.56 (m, 2H), 0.47-0.42 (m, 2H). MS (ESi) (M+H)T
= 422. Anal. Calcd. for  C2sH31N303.1.35TFA.0.05H2O: C, 57.72; H, 5.67; IN,
7.29. Found: C, 57.68; H, 5.33; N, 7.23. 20 Example 29: (2S)_N
[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH-bea nidazol-5-yl]
JV1-di.methyl- 2-pyrrolidinecarboxamide. To a stirred solution of
1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-N-methyl-IH- 25
benzimidazol-5-amine (80 mg, 0.24 mmol) in DMF (3 ml) was added DIPBA (0-2
ml) and (25)-1-methyl-2-pyrrolidinecarboxylic acid (80 mg, 0.62 mmol). The
reaction mixture was  stirred at room temperature for 5 min, and then HATU
(280 mg, 0.73 mmol) was added. The  reaction mixture was then stirred at
room temperature overnight. Saturated NaHCO3 (I ml)  and H2O (20 ml) were
added and the mixture was extracted with EtOAc (2 x 20 ml). The 30 combined
extracts were washed with saturated NaHCO3 (5 ml) and brine,. dried over
Na2SOa,  and concentrated in vacuo to give a crude amide which was purified
by preparative HPLC to  give its TFA salt (18 mg, 13%). MS (ES]) {M+H)} =
447. 1 8 a C T 2005 WO 021085866 PCTISE02/00769 62 Example 30: .fin-tent
butyl N [1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H b enzimidazol-5-yl]-N
methylurea. tent-Butylisocyanate (0.1 mL) was added to a solution of
1-(cyclopropylmethyl)-2-(4- s ethoxybenzyl)-N-methyl-1H benzimidazol-5-amine
(34 mg, 0.10 mmol) in ethylene chloride  (5 mL), and the reaction mixture
was then heated at 60 C overnight. The chide product was  purified by flash
chromatography on silica gel (EtOAc) to give desired urea (26 mg, 59%).  



1HN,\rFR (CDC13): Free base 81.61 (d, J = 2.0 Hz, IH), 7.33 (d, J = 8.4 Hz,
IH), 7.16 (d, J =  8.4 Hz, 2H), 7.10 (dd, J = 2.0, 8.4 Hz, IH), 6.83 (d, J =
8.4 Hz, 2H), 4.28 (s, 1H), 4.27 (s, 2H), 10 4.00(q;J=TO
Hz,2H),3.93(d,J=6.8Hz,2H),3.26(s,3H), 1.40(t,J=7.0Hz,3H),1.28- 1.20 (m, 1H),
1.25 (s, 91f), 0.58-0.53 (m, 2H), 0.31-0.26 (m, 2H). MS (ES1) (yI+H)r = 435.
The HC1 salt was prepared using HCl in diethyl ether. Anal. Calcd for
C26H34N'402.I.20HC1.1.10C2H60: C, 64.03; H, 7.96; N, 10.59. Found: C,
64.10; H, 7.53; H, 10.30. 15 Example 31: A'
[1-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-yll4Y'-(2-
methoxyphenyl)-N)l methylthiourea. 1-Isothiocyanato-2-methoxybenzene (100
mg, 0.61 mmol) was added to a solution of  20
1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-N-methyl- lH-benzimidazol-5-amine
(100 mmol,  0.30m ol) in DMF (5 mL). The reaction mixture was heated at 50 C
overnight. he crude product isolated following removal of the solvent was
purified by chromatography on silica  gel (EtOAc/CH2CI21:1) giving the
desired product (85 mg, 57%) 1HNMR (CDC13): free base  8 8.26 (dd, J = 2.0,
8.4 Hz, 1H), 7.74 (d, J = 2.0 Hz, 111), 7.50 (s, 1H), 7.43 (d, J = 8.4 Hz,
25 1H), 7.20 (dd, J = 1.6, 8.4 Hz, 1H), 7.15 (d, J = 8.4 Hz, 2H), 7.08-7.02
(m, 1H), 6.98-6.92 (m,  11-1), 6.83 (d, J = 8.4 Hz, 2H), 6.75 (d, J = 8.4
Hz, 1H), 4.29 (s, 2H), 4.00 (q, J = 7.0 Hz, 2H),  3.96 (d, 3 = 6.8 Hz, 2H),
3.80 (s, 3H), 3.58 (s, 3H), 1.37 (t, J = 7.0 Hz, 3H), 1.10-1.00 (m,  1H),
0.59-0.52 (m, 2H), 0.32-0.25 (m, 2H). MS (ES1) (?vi+H)+ = 501. 30 Example
32: 1V Allyi-N
[I-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-yl]acetamide.
32A: !V-(4-fluoro-3-nitrophenyl)acetanlide. 1 8 O CT 2005 WO 02/085866
PCT/SE02100769  63 4-Fluoro-3-nitro-aniline (45.0 g) was added portionwise
to acetic_anhydride (150 mL)  at room temperature. The reaction mixture was
stirred at room temperature for 2 h. The  desired product precipitated and
it was collected and dried in vacuo (42.0 g, 70%). 5 32B: NV
{4-[(cyclopropylmethyl)amino]-3 nitrophenyl}acetamide. Following general
procedure 2B: To a solution of N-(4-Fuoro-3 nitrophenyl)acetamide  (15.4 g,
77.7 mmol) in 80% aqueous ethanol (150 mL) was added
cyclopropanemethylauaine  



(10 mL) at room temperature. The reaction mixture was heated to reflux
overnight. After  cooling to room temperature, H2O (300 mL) was added and
the desired product precipitated 10 out as an orange solid (18 g, 92%). 32C:
N- {3-amino-4-[(cyclopropylmethyl)amino]phenyl} acetamide.  Following
general procedure 2C: N-14-[(cyclopropylmeth}ri)amino]-3 nitrophenyl}
acetamide (7.0 g, 28 mmol) was hydrogenated in ethyl acetate (00 xnL) with
is 10% Pd/C (0.8 g) at 25 psi H2 in Parr shaker. After work up, isolated the
desired product (5.5  g, 89%). 32D:
N-[1-(cyclopropyhnethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-yl]acetamide.
Following procedure 13B, N-{3-amino-4 20
[(cyclopropylmetbyl)amino]phenyl}acetamide (5.50 g, 25.11 mmol), DIPEA (6.50
ml, 37.5  xnmol), 4-ethoxyphenylacetic acid (5.40 g, 30.0 mnol) and HATU
(11.40 g, 30.0 mmol) in  DMF (100 ml) were stirred at room temperature
overnight. Isolated the desired product (4.5 g,  86%). 'HNMR (CD30D): 6 7.89
(s, 1H), 7.44-7.36 (m., 2H), 7.13 (d, 7 = 8.4 Hz, 2H), 6.83 (d, J = 8.4  25
Hz, 2H), 4.25 (s, 211), 4.03-3.94 (m, 4H), 2.14 (s, 3H), 1.34 (t, J = 7.0
Hz, 3H), 1.06-0.96 (m,  1H), 0.48-0.41 (m, 2H), 0.29-0.22 (m, 2H). ISIS
(ESI) (M + H)* = 364. Anal. Calcd for C22H25N3O2.1.5H2O: C, 67.67; H, 7.23;
N. 10.76. Found: C, 67.50; H, 7.12; N, 10.65. 32E: N-allyl-N
[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-yl]acetamide.
30 Allyl bromide (0.3 mL) was added to a well-stirred two phase solution of
50% KOH (5 ML),
N-[1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-yl]acetamide
(545.  mg, 1.50 mmol) and n-Bu4NBr (64 mg, 0.2 mmol) in CH2C12 (15 mL) at
room temperature  under nitrogen. The reaction mixture was stirred at room
temperature for 2 h, and then diluted 1 8 O C T 2005 NVO 021085866
PCTJSE02/00769  64 with H2O (30 mL), extracted with CH2Cl2 (2 x 50 mL), The
extracts were combined and  washed with saturated NaHCO3, brine, dried over
Na2SO4. Removal of solvent gave a  yellowish residue (530 mg) which was
purified by flash chromatography on silica gel  (MeOH/CH2CI2, 1:10) to
afford product (510 mg, 84%). 'H INIR (CDC13): S 7.54 (d, J = 2.0 Hz, IH),
7.31 (d, 7 = 8.4 Hz, 1H), 7.16 (d, J = 8.4 Hz,  211), 7.02 (dd, J = 2.0, 8.4
Hz, 1H), 6.84 (d, J = 8.4 Hz, 211),-5.98-5.84 (m, 111), 5.12-5.04 (m,  2H),
4.34 (d, J = 5.6 Hz, 2H), 4.27 (s, 21), 4.01 (q, J = 7.6 Hz, 211), 3.93 (d,
J = 6.4 Hz, 211),  



1.88 (s, 3H), 1.39 (t, J = 7.6 Hz, 311), 1.10-1.00 (m, 111), 0.59-0.52 (m,
211), 0.31'-0.26 (m,  2H). MS (ESI) (M+H)T = 404. The HCI salt was prepared
using HCI in diethyl ether. Anal. 10 Calcd for C2;H24N302..HC1.1.5H20: C,
64.24; H, 7.07; N, 8.99. Found: C, 63.96; H, 6.80; N,  8.84. Example 33: .
N-A11y1-1-(cyclop ropylmethyl)-2-(4-ethoxy benzyI)-1S-b enzimid
azol-5-amine. is To a solution N-allyl stir
[1-(cyclopropylmethyl)-2-(4-ethoxybenzyI)-IH-benzimidazol- 5-yl]acetamide
(510 mg) in EtOH (20 mL) was added 20% KOH (20 mL). The reaction  mixture
was heated to reflux overnight, and then allowed to cool to room
temperature. The  mixture was concentrated in vacuo to around 20 mL, and
extracted with CH2C12 (2 x 100 ML).  The combined extracts were washed with
brine, dried over N,-S04 and concentrated in vacuo. 20 The residue was
purified by chromatography on silica gel (CH2C12:MeOH 25:1) to give light
yellow oil (400 mg, 87%). 'IThIMR (CD3OD): 8 8.03 (br., 1H), 7.64 (br., 11),
7.54 (br., 111), 7.28 (d, f = 8.4 Hz, 211),  6.96 (d, J = 8.4 Hz, 21-1),
6.03-5.92 (m, 1H), 5.43 (d, 7 =24.8 Hz, 11),5.40 (d, J =18.8 Hz,
111),4.59(s,2H),4.41-(d,I=7.6Hz,2H),4.04(d,3=6.4Hz,2H),4.03
(q,J=6.413z,211), 25 1.36 (t, J = 6.4 Hz, 311), 1.30-1.18 (rn, 1H), 0.66
--0.58 (in, 211), 0.50-0.42 (m, 211). MS (ESI)  (M+H)T = 362. The HCI salt
was prepared using HCI in diethyl ether, Anal. Calcd. For
C23H27N3O.2HCI.1.25H2O: C, 60.46; H, 6.89; N, 9.19. Found: C, 60.53; H,
6.64; N,'8.89. Example 34: 30 1-(1-(cyclopropylmethyl)
-2-(4-ethoxybenzyl)-1H-benzimidazol-5-yl]-2-pyrrolidinone.  34A:
1-(Cyclopropylmeth yl)-2-(4 -et.hoxybenzyl)- I H-b enzi mid azol-5-amine. A
solution of
N-[I-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-1H-benzimidazol-5-yl- acetamide
(727 mg, 2 mmol) in 1:1 20% KOH:EtOH (20 mL) was stirred at reflux
overnight. 1 8 O CT 2005 WO 02/085866 PCTISE02/00769 65 After being cooled,
the mixture was acidified with 1 N HC1 to pH --- 6.0, and the precipitate
was collected by filtration to give the desired product as a pale yellow
solid 611 mg (95%).  MS (ESI) (M , H)y = 322. 5 34B;
1-[1-(cyclopropylmethyl)
2-(4-ethoxybenzyl)-IH-benzimidazol-5-yl]-2-pyrrolidinone.  To
1-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH-benzimidazol-5-amine (72 mg,
0.22 mmol) and DIPEA (150 pL) in CH2Cl2 (3 mL) was added 4-bromobutyryl
chloride (40 pL,  



0.35 mmol). The reaction was stirred at room temperature for 3 h, then 50%
KOH (3 mL) and  n-Bu4NBr (5 mg) were added to the reaction mixture. The
reaction was vigorously stirred for  to 4 h, diluted with H2O (10 mL), and
extracted with CH2C12 (2 x 20 mL). The combined extracts were washed with
H20, then brine, dried over Na2SO4, and concentrated in vacuo to  give the
crude lactam which was purified by pzeparative TLC, and subsequently by
preparative.HPLC to afford desired products the TFA salt (11 mg, 10%).'BN1N
(CD30D): 5  9.14 (d, I = 2.0 Hz, I H), 7.91 (d, J = 9.2 Hz, 11-1), 7.80 (dd,
J = 2.0, 9.2 Hz, I H), 7.26 (d, J = i 9.2 Hz, 2H), 6.95 (d, J = 9.2 Hz, 2H),
4.56 (s, 2H), 4.37 (d, J = 6.4 Hz, 211), 4.03 (t, J = 7.6  Hz, 2H), 4.01 (q,
J = 6.S Hz, 2H), 2.63 (t, J = 8.4 Hz, 2H), 2.20 (tt, J = 7.6, 8.4 Hz, 2H),
1.36  (t, J = 6.8 Hz, 3H), 1.28-1.18 (m, 111), 0.64-0.57 (rn, 2H), 0.49-0.42
(m, 2H). MS (ESI)  (M+H)' = 390. Anal. Calcd for C24H27N302.TFA.0.1H2O: C,
61.80; H, 5.63; N, 8.32. Found:  C, 61.75; H, 5.3 0; N, 7.99. 20 Example 35:
.
3-(Cyciopropylmethyl)-2-(4-ethoxybenzyl)1V,N-diethyl-3S-imidazo[4,5-b)pyridi
n-e-6- carboxamide. 35A: 6-[(cyclopropylmethyl)amino]-5-nitronicotinic acid.
25 Cyclopropanemethylamine (1.70 g, 23.90 mmol) was added to a solution of
6-chloro- 5-nitronicotinic acid (1.12 g, 5.53 mmol) in MeOH (25 mL) at room
temperature. The reaction  mixture was stirred at room temperature for 2 h
and concentrated in vacuo. The residue was  dissolved in H2O (20 mL), and
the solution was acidified by adding 3N HCl until pH = 3. The  mixture was
extracted with EtOAc and CH2CI2 (2 x 100 mL) and the combined extracts were
30 washed with brine, dried over Na2S O4, concentrated in vacuo to give a.
bright yellow solid  (1.30 g) which was used in the following reaction
without further purification. 35B: Methyl
6-[(cyclopropylmethyl)amino]-5-nitronicotinate. 1 8 O C T 2005 W0 021085866
PCT/SEO2/00769 66 6-[(eyclopropylmethyl)amino] -5-nitronicotinic acid (1.30
g) was dissolved in  McOHltoluene(1:1, 60 mL), and TMSCHN2 (2 M in hexane, 6
mL) was added dropwise. The  reaction mixture was stirred at room
temperature overnight, and concentrated in vacuo to give  crude methyl ester
(1.5 g) which was used for next step without purification. 5 



3 5C: Methyl 5- amino- 6- C(cyclopropylmethyl)amino]nicotinate. Following
general procedure 2C: Methyl 6-[(cyelopropylmethyl)aminoj-5- nitronicotinate
(1.5 g) was hydrogenated in ethyl acetate (50 mL) with 10% Pd/C (100 mg) at
20 psi H2 in Parr shaker for 2 h. The reaction mixture was filtered through
diatomaceous earth  io and the solvent removed to give the diamine (1.12 g)
which was used without additional purification in the next step. 35D: Methyl
3-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-3H-imidazo[4,5-b]pyridine-6-
carboxylate. is Following general procedure 13B: Combined methyl 5-amino-6-
[(cyclopropylmethyl)amino]nicotinate (950 mg, -4.3 mmol), DIPEA (1.1 ml), 4-
ethoxyphenylacetic acid (850 mg, 4.72 mmol) and HATU (1.80, 4.74 mmol) in
D1vIF (15  mL). The crude product was purified by flash chromatography on
silica gel (EtOAc) to  produce the desired product (530 mg, 34%). 20 'HN!vIR
(CDCI3): S 9.00 (d, J = 2.0 Hz, 1H), 8.61 (d, J =.2.0 Hz, 1H), 7.17 (d, J
=8.0 Hz, 2H), 6.84 (d, J = 8.0 Hz, 2H), 4.33 (s, 2J1), 4.06 (d, J = 7.2 Hz,
2H), 4.00 (c1, J = 7.0 Hz, 2H), 3.97  (s, 3H), 1.39 (t, J = 7..0 Hz, 3H),
1.16-1.06 (m, 1H), 0.52-0.45 (m, 2H), 0.44-0.38 (m, 2H). 3 SE:
3-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-3H-iwidazo(4,5-b)pyridine-6-carboxy
lic  25 acid. To a solution of methyl
3-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-3H-imidazo[4,5-
b]pyridine-6-carboxylate (260 mg, 0.71 mmol) in THF/MeOH (1:1, 6 ml) was
added 1 N  NaOH (3 ml, 3mmol). The reaction mixture was stirred at room
temperature for 3 h, and  concentrated in vacua. The residue was dissolved
in H2O (10 ml), and acidified by adding 1 N 30 HCI solution to pH = 5. The
solid was collected (230 mg), and the filtrate was extracted with  EtOAc (2
x 50 ml). The extracts were dried over NNTa2SO4 and concentrated in vacua to
afford  an additional crop of product (20 mg). The desired acid was produced
in quantitative yield. 1 8 OCT 7005 WO 02/085866 PCT/SE02/00769  67 'HNMR
(CD30D): S 8.93 (d, J = 1.6 Hz, 1H), 8.50 (d, J =1.6 Hz, IIT), 7.15 (d, I =
9.2 Hz,  2H), 6.82 (d, J = 9.2 Hz, 2H), 4.33 (s, 2H), 4.11 (d, J = 6.4 Hz,
2H), 3.95 (q, J = 7.2 Hz, 2H),  1.31 (t, J = 7.2 Hz, 3H), 1.16-1.03 (m, 1H),
0.43-0.32 (m, 4H). s 35F:
3-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-21i,N-diethyl-3H
imidazo[4,5-b]pyridine-6- carboxamide. 



To a stirred solution of
3-(cyclopropyimethyl)-2-(4-ethoxybenzyl)-3H-imidazo[4,5-
b]pyridine-6-carboxylic acid (150 mg, 0.43 mmol) in DMF (5 ml) was added
DIPEA (0.12  ml, 0.69 mmol) and diethylamine (60 4, 0.58 mmol). The reaction
mixture was stirred at to room temperature for 5 min, and then HATU (200 mg,
0.53 mmol) was added. The reaction  mixture was stirred at room temperature
overnight and subsequently poured in ice water (20  ml) with stirring. The
mixture was extracted with EtOAc (100 ml) and the extract was washed  with
H2O (20 ml), dried with Na2SO4, and concentrated in vacuo. The residue was
purified by  flash chromatography on silica gel (EtOAcfMeOH, 20:1) to give
desired amide (115 mg, is 64%) which was converted to the corresponding HCl
salt'using HC1 in diethyl ether with  methanol as co-solvent. 'HIi MR
(CD30D): S 8.46 (d, J = 2.0 Hz, IH), 8.04 (d, J = 2.0 Hz,  IH), 7.21 (d, J =
8.4 Hz, 2H), 6.88 (d, 3 = 8.4 Hz, 2H), 4.46 (s, 2H), 4.24 (d, J = 7.2 Hz,
213),  3.98 (q, J = 7.0 Hz, 2H), 3.57 (br, .2H), 3.32 (br, 2H), 1.33 (t, J =
7.0 Hz, 31-1),1.32-1.10 (m,  7H), 0.56-0.44 (m, 4H). MS (ES1) (M ; H)- =
423. Anal. Calcd for 20 C24H30N402HCl0.20CH30H: C, 64.68; H, 7.07; N, 12.48.
Found: C, 65.07; H, 7.13; N,  12.13. Example 36:
N-Cyclopentyl-l-(cyclopropylmethyl)-2-(4-ethoxyben41)-IH benzimidazole-5- 25
sulfonamide. 36A:
1-(Cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH-benzimidazole-5-sulfoiryl
chloride.  To a mixture of conc. HC1(0.6 mL) and HOAc (0.18 mL) was added I-
(cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH-benzimidazol-5-amine (193 mg, 0.6
mmol). The  resulting mixture was stirred and cooled to <--10 C, and then a
solution ofNaNO2 (44.8 mg, 30 0.65 mmol) in H2O (0.065 mL) was added slowly
and the mixture was stirred between -10 C  and --5C for 45 min. In a
separate flask, SO2 was bubbled for 30 min into acetic acid (0.6  mL). CuCI
(15 mg) was then added and more S02 was bubbled until the yellow-been
suspension became blue-green. The mixture containing the copper was then
cooled to <10 C, 1 8 OCT 2005 W O 02/085866 PCT/SE02100769  68 and the
diazotization mixture was added dropwise with stirring. After all the
diazoaium salt  were added, the mixture was poured into ice water (1:1, 4
mL) and then extracted with  dichloromethane (3 x 15 n3L), washed with H2O
(2 x 10 mL), dried over MgS04 and  concentrated to give an yellow oil (190
mg, 78%), which was used in the subsequent reaction 



s soon after formation and without further purification. MS (ESI) (M+H)+ =
405. 36B: N-CyclopentyI-i-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH-b
enzimidazole-5- sulfonamide. To a crude solution of
I-(cyclopropylmethyl)-2-(4-ethoxybenzyl)-IH benzimidazole- io 5-sulfonyl
chloride (from 0.2 mmol of aniline precursor)' in dichloromethane (4 mL) was
added cyclopentyl amine (0.4 mmol) followed by pyridine (0.5 mL). The
resulting mixture  was'stirred at room temperature overnight. Water (10 mL)
was added and the mixture was  extracted with CH2C12 (2 x 10 mL), dried over
MgSO4 and concentrated. The residue was  purified by silica gel column
chromatography to give the pure product which was treated with is 1 M HC1
solution in diethyl ether to form the HCl salt (62 mg, 81%). 'H NMR (400
MHz,  CD30D): 5 8.29 (s, 1H), 7.78 (d, J=8.0 Hz, 1H), 7.42 (d, J= 8.0 Hz,
Iii), 7.16 (d, J= 8.4 Hz,  2H), 6.84 (d, J= 8.4 Hz, 2H), 4.32 (s, 2H),
4.02-3.94 (m, 4H), 3.62-3.58 (m, IH), 1.80-1.74  (m, 2H), 1.64-1.56 (m, 2H),
1.50-1.42 (m, 2H), 1.39 (t, J= 8.2 Hz, 3H), 1.42-1.34 (m, 21-1),  1.08-1.00
(m, 1H), 0.58-0.54 (m, 2H), 0.30-0.25 (m, 2H). MS (ESI) (M+H)+= 454. Anal.
20 Calcd for C25H31N303S.O.3HCI: C, 64.64; H, 6.79; N, 9.05. Found: C,
64.45; H, 6.97; N, 8.66. Example 37:
1-(CycIopropylnaethyl)-2-(4-ethoxybenzyl)-5-[(4-methyl-l-piperazinyl)sulfony
ll-1H- benzimidazole. 25 Following general procedure 36B: Used
1-(cyclopropylmethyl)-2-(4-ethoxy'oenzyl)- 1H-benzimidazole-5-sulfonyl
chloride (from 0.2 nunol of aniline precursor), 1- methylpiperazine (0.4
enrol) pyridine (0.5 mL) in CH2C12 (4 mL). The resulting mixture was
stirred at room temperature overnight. Isolated the desired product as the
HCI salt after  column chromatography and treatment with I M HCI solution in
diethyl ether (59 mg, 75%). 30 "H AMR (400 IvfHz, CD30D): S 8.02 (s, 1H),
7.71 (d, J=8.6 Hz, 1H), 7.64 (d, J= 8.6 Hz, 1H),  7.13 (d, J= 8.8 Hz, 2H),
6.83 (d, J= 8.8 Hz, 2H), 4.80 (s, 3H), 4.31 (s, 2H), 4.10 (d, J= 7.2 Hz,
18OCT2055 WO 0 2/0858 6 6 PCT/SE02/00769  69 2H), 3.95 (q, J= 8.0 Hz, 2H),
3.04 -2.96 (m, 4H), 2.50-2.44 (m, 4H), 1.32 (t, J= 8.0 Hz, 3H),  1.08-0.98
(m, 1H), 0.47-0.43 (m, 211), 0.31-0.26 (m, 2H). MS(ELS1) (M+1)}: 469. Anal.
Calcd for C25H32N4035.2.7HCI.0.4H20: C, 52.29; H, 6.23; RT, 9.76. Found: C,
52.54; H,  6.21; N, 8.67. 5 



Example 38: 1-(Cyclopropylmethyl)2-(4-ethoxybenzyl) N-ethyl-IH
benzimidazole-5-sulfonamide.  Following general procedure 368: Used
1-(cyclopropylmethyl)-2-(4-ethoxybenzyl)- IH-benzimidazole-5-suifonyl
chloride (from 0.2 mmol of aniline precursor), ethyl amine (2M Ta solution
in THF, 0.4 mmol) and pyridine (0.5 mL) in. CH2CI2 (4 mL). The resulting
mixture  was stirred at room temperature overnight. Isolated the desired
product as the HC1 salt after  column chromatography and treatment with 1 M
HCI_solution in diethyl ether (61- mg, 87%).  `H N (400 MHz, CD30D): s 8.28
(5,11 , 7.78 (d, J=8.0 Hz, 1H), 7.42 (d, J= 8.0 Hz, IM,  7.15 (d, J= 8.8 Hz,
2H), 6.83 (d, J= 8.8 Hz, 2H), 4.32 (s, 2H), 4.02-3.93 -(m, 4H), 3.06-2.98 ~s
(m, 2H), 1.38 (t, J= 7.6 Hz, 3H}, 1.10 (t, J= 8.0 Hz, 3H), 1.07-1.00 (m, IM,
0.55-0.52 (m,  2H), 0.30-0.24 (i, 2H). MS (ESI) (MTH)= = 414. Anal. Calcd
for CiI27N303S.1.1HC1: C,  58.25; H, 6.24; IN, 9.26. Found: C, 58.19; H,
6.73; N, 8.62. Example 39: 20 2-(4-Ethoxyanilino)
N,\T..diethyl-l-isopentyl-l -benzimidazole-5-carboxamide. A solution of
methyl 4-ethoxyphenyldithiocarbamate (0.0274 g, 0.121 mmol) in DhT  (0.2 mL)
was added to a mixture of 3-aminoN,N-diethyl-4-(isopentylamino)benzavlide
(0.0334 g, 0.120 mmol) and red mercury(11) oxide (0.0261 g, 0.121 mmol) in
DMF (0.2 mL).  The resulting suspension was stirred vigorously for 5.5 h,
and an additional portion of red zs mercury(II) oxide (0.0130 g, 0.0600
mmol) was added. After stirring an additional 16 h, the  reaction was
diluted with 9;1 CH2CI2:MeOH, loaded onto a small plug of silica gel, and
eluted with the same solvent system. The eluant was concentrated, and the
residue was purified by  reverse. phase HPLC (gradient 20-70% CH3CN in H20)
to provide the title compound (0.0287  g, 45%) as its TFA salt. This
material was lyophilized from H20/dioxane to produce a white 30 solid.
'H-NMR (CD30D): 5 7.60 (d, T=8.4 Hz, 1H), 7.44-7.38 (2 overlapping d; 3H),
7.35 (s,  1H), 7.11 (d, J==9.2 Hz, 2H), 4.32 (br t, J=7.2 Hz, 2H), 4.12 (q,
J=7.6 Hz, 2H), 3.56 (br s, 2H),  3.32 (br s, 2H), 1.85-1.76 (br in, 3H),
1.43 (t, J=7.6 Hz, 3H), 1.25 (br s, 3H), 1.14 (br s, 3H), 1 8 O C T 2005 WO
02/085866 70 PCT/5E02/00769 1.08 (d, J=6-4 Hz, 6H). 13C-NMR (CD3OD): 5
172.51, 160.57, 151.15, 134.20, 132.87,  130.29, 128.70, 128.44, 123.46,
117.18, 111.54, 111.23, 65.02, 45.07, 43.16, 41.13, 37.49,  27.26, 22.76,
15.07, 14.35, 13.07. Anal. Calcd for MS (ES1) (M+H 423. 



Table 2. Biological data on Examples 40-62. Ex. NohCB2 IC50 (mM)hCB2 EC;a
(n,I)Emax (%) 402.81.274 41I100-2152 4223576 43262.8100 44181.7106
454-48123101 461006970 473.31.470 4827933 49326.867 50832 52227.841
53366.746 5415.53.4 -66 55715 565.41.588 579.52.872 593286467 60970 61Ki
hCB2-Sf9 (n=2): 11.4 62 Ki hCB2-Sf9 (n=2):  4.5 For Nos. 61 and 62, the K.
has been measured from 2 compounds made in a plate. 1 8 O C T 2005 WO
021085866 PCT/SE02100769 71 5 Example 40
2-[(4-Ethoxyphenyl)methyl]-N,N-diethyl-l-(3-thieny!methyl)-IH-benzxmidazole-
5- 



carboxamide 40A: N,N-Diethyl-3-fluoro-4-nitro-benzamide 3
Fluoro-4-nitrobenzoic acid (5.0 g, 27.0 mmol) was refluxed in a mixture of
2:1  CH2CI2/SOCl2 (150 mL) overnight. The solvent was concentrated and the
residue dissolved in CHaCl2 (50 mL). Another CH2Cl2 solution (50 mL) of
diethylamine (3.35 mL, 1.2 eq) and  triethylamine (7.5 ml,, 2 dg) was then
added dropwise to the cold stirring solution (0 C) of  the acid chloride.
The solution was stirred at it for I h. The solution was then washed with 10
5% KHSO4 solution, saturated NaHCO3 solution, brine and dried over anhydrous
MgSO4.  The crude product was purified by flash chromatography using
2:1/hex:EtOAc on silica gel to  afford the title compound (5.1.0 g, 79%
yield); 1H NMR (400 MHz, CDCI3) 5 8.12 (m, 114),  7.29 (m, 2H), 3.56 (br d,
2H), 3.23 (br d, 2H), 1.27 (br s, 3H), 1.15 (br s, 3H). 1s_ 40B:
3-Amino-N,NT-diethyl-4-nitro-benzamide
N,.N-Diethyl-3-fluoro-4-nitro-benzamide (5.1 g, 21.2 mmol) was refluxed in a
2:1 mixture of NH4OH/EtOH (150 mL) for 48 h. The solution was cooled tort
and the solvent  concentrated. The solution was -then extracted (3X) with
EtOAc. The combined organic  phases were washed with brine and dried over
anhydrous MgSO4. The crude product was 20 crystallized from EtO Ac/hexanes
to give the title compound (4.35 g, 86% yield). 'H ItiTMR  (400 MHz, CD30D)
5 8.12 (d, J = 8.8 Hz, 1H), 6.92 (s, 114), 6.56 (d, J = 8.8 Hz, IH), 3.51
(q,  J = 7.2 Hz, 2H), 3.28 (m, 2H), I. 3 (t, J = 7.2 Hz, 3H),1.13 (t, J =
7.2 Hz, 3H).  40C: N
[5-[(Diethylamino)carbonyl]-2-nitrophenyl]-4-ethoxy-benzeneacetamide 25 To.a
stirring toluene solution (100 nL) of 3-amino-N Mdiethyl-4-nitro-benzamide
(1.00 g, 4.21 mmol) were added 4-ethoxyphenylacetyl chloride (1.25 g, 1.5
eq) and zinc dust  (415 mg, 1.5 eq). The solution was stirred at rt
overnight. Another 0.5 eq of acid chloride  and zinc dust were then added
and the solution stirred at rt for another 24 h. The solution was  then
filtered through celite and rinsed with EtOAc. The organic phase was washed
with 30 saturated NaHCO3 solution, brine and dried over anhydrous MgSO4. The
crude product was  purified by flash chromatography using 1:I/hex:EtOAc on
silica gel to furnish the desired  product (1.52 g, 90% yield). 'H hrMR (400
MHz, CDC13) d 8.81 (s, 1H), 8.20 (d, J =8.8 Hz,  IH), 7.26 (m, 3H), 7.15 (d,
J =8.8 Hz, 111), 6.94 (d, J = 8.4 Hz, 2H), 4.06 (q, J = 7.2 Hz, 211),
180CT2005 WO 02/085866 PCT/SE02100769  72 3.75 (s, 2H), 3.54 (q, J = 6.8 Hz,
2H), 3.24 (q, J = 6.8 Hz, 2H), 1.59 (br s, IH), 1.42 (t, J =6.8  



Hz,3H),1.25(t,J=6.8Hz,3H),1,16(t,3=6.8Hz,3H). 40D: N
[2-Amino-5-[(diethylamino)carbonyl]phenyl]-4-ethoxy-benzeneacetamide S iV
[5-[(Diethylamino)carbonyl]-2-nitrophenyl]-4-ethoxy-benzeneaeetamide (1.00
g,  2.50 mmol) was dissolved in EtOAc (50 mL) containing a catalytic amount
of 10% Pd/C. The  solution was shaken under H2 atmosphere (35 psi) at rt
overnight. The solution was filtered  through celite and the solvent was
concentrated. LC/MS analysis showed that the title  compound was pure enough
(>95%) and could directly be used for next step. Yield: 927 mg '0 (99%); 'H
NI-MR (400 MHz, CDC13) S 7.54 (s, 1H), 7.25 (d, J =7.6 Hz, 2H), 7.07 (s,
11D, 7.01  (d, 3 = 8.0 Hz, 1H), 6.91 (d, J = 7.2 Hz, 2H), 6.66 (d, J = 8.4
Hz, 1H), 4.04 (q, J = 6.8.Hz, 214),  3.69 (s, 2H), 3.39 (br s, 4H), 1.42 (t,
J = 6.8 Hi, 3H),- 1.15 (br s, 61-1). 40E: 2-[(4-Ethoxyphenyl)methyl]-N
N-diethyl-l-(3-thienylmethyl)-IH-benzimidazole-5- Is carboxamide NNr
[2-Amino-5-[(diethylamino)carbonyl]phenyl]-4-ethoxy-benzeneacetamide (100
mg,  0.271 mrnol) was dissolved in 3 mL of 2:1 mixture of DCE:AcOH.
Thiophene-3- carboxaldehyde (37 mL, 1.5 eq) was added and the solution was
stirred at rt for-15 aim. The  borane/pyridine complex solution (55 mL, 2
eq) was added and the solution was stirred at rt 20 for 1 h. A few drops of
concentrated HC1(S drops) were added and the solution stirred at 85  C for 3
h. The solution was cooled to It and the solvent was concentrated. The crude
product was directly purified by reversed-phase chromatography (C-18 column)
using a gradient of 15-65% CH3CN/H2O and then lyophilized. The title product
was isolated as the  corresponding TFA salt. Yield: 118 mg (78%). 'H NMR
(400 iv1Hz, CD30D) S 7.78 (d, J 2s =8.4 Hz, 1H), 7.70 (s, 1H), 7.48 (d, J =
8.4 Hz 1H), 7.38 (m, IH), 7.23 (s, IH), 7.18 (d, J =7.2  Hz, 2H), 6.84 (m,
3H), 5.69 (s, 2H), 4.53 (s, 2H), 3.97 (q, 3 = 7.2 Hz, 2H), 3.54 (br s, 2H),
3.27 (br s, 2H), 1.34 (t, J = 7.2 Hz, 3H),1.23 (br s, 3H), 1.10 (br s, 3H);
MS (ESI) (M+H)} _  448.32; Anal. Calcd for C26H29N302S + 1.7 TFA + 0.1 H20:
C, 54.90; H, 4.84; N, 6.53.  Found: C, 54.88; H, 4.86; N, 6.53. 30 Example
41 2-[(4-Eth oxyphenyl)methyl]-N,N-diethyl-l-[(2R)-2-pyrrolidinylmethyl]-1H-
b enzimidazole-5-carboxamide 1 8 OCT 2005 WO 02/085866 PCT/SE02/00769  73 



Following the procedure 40E
usingN-[2-Ar.Wino-5-[(diethylamino)carbonyl]phenyl]-4-
ethoxy-benzeneacetamide (100 mg, 0.270 mmol) and N-
(tert-butoxycarbonyl)-D-prolinal (76  mL, 1.5 eq). The crude product was
directly purified by reversed-phase-chromatography (C- 18 column) using a
gradient of 5-50% CH3CN'IH2O and then lyophilized. The title product 5 was
isolated as the corresponding TFA salt. Yield: 86 mg (78%). 'H NMR (400
MYIIzz,  CD3OD)57.94(d,J=8.8Hz, IH),7.70(s, IH), 7.55 (d, J = 8.4 Hz,
lH),7.28(d,J=8.8Hz,  2H), 6.94 (d, J =8.8 Hz, 2H), 4.83 (d, J =7.2 Hz, 2H),
4.55 (s, 2H), 4.02 (q, J = 7.2 Hz, 211),  3.96 (m, IM, 3.56 (br s. 2H), 3.48
(m, 1H), 3.27 (m, 3H), 2.24 (m, 1H), 2.14 (m, 1H), 2.04  (m, 1H), 1.87 (m,
114), 1.36 (t, J = 7.2 Hz, 31-1), 1.26 (br s, 3H), 1.11 (br s, 3H); MMS
(ESI) io (MH) ` = 435.45; Anal. Calcd for C26H34N402 + 2.2 TFA + 1.6 H20: C,
51.12;.H, 5.56; N,  7.84. Found: C, 51'.12; H, 5.62;-N, 7.82. Example 42
2-[(4-Ethoxyphenyl)methyl] N,N-diethyl-1-f f(2S
-tetrahydra-2-furanyl]methylJ'-1H- 15 benzimidazole-5-carboxamide A mixture
of N,N diethyl-4-fluoro-3-nitrobenzamide (120 mg, 0.500 mmol), -
triethylamine (0.105 nil., 1.5 eq) and S-(+)-tetrahydrofurylamin.e (55 mg,
1.1 eq) were stirred  in 3 mL of EtOH at 85 C for 3 h. The solution was
cooled to rt and the solvent concentrated.  The residue was dissolved in
EtOAc and washed with saturated NaHCO3 solution, brine and  20 dried over
anhydrous MgSO4. The adduct was purified by flash chromatography using
3:1/hex:EtOAc on silica gel. Yield: 147 nag (92%). 'H NIv1R (400 MHz, CDCI3)
S 8.35 (s,  1H), 8.25 (s, 1H), 7.53 (d, J = 8.8 Hz, 1H), 6.89 (d, J = 8.8
Hz, 1H), 4.17 (in, 1H), 3.92 (m,  1H), 3.82 (m, 1H), 2.08 (m, 5H), 2.05 (m,
M), 1.93 (m, 2H), 1.69 (m, 2H),1.19 (t, j = 6.8  Hz, 3H). 25 This nitro
compound (125 mg, 0.389 mmol) was then dissolved in 20 mL of EtOAc
containing a catalytic amount of 10% Pd/C. The.solution was shaken under H2
atmosphere  (40 psi) at rt for 6 h. The solution was filtered through celite
and the solvent concentrated to give the desired aniline. Yield: 113 mg
(99%); MS (ESL) (b1+H)+= 292.31. This aniline (113 mg, 0.388 mmol) along
with 4-ethoxyphenylacetyl chloride (85 mg,  30 1.1 eq) were stirred in 2 mL
of dichloroethane at it for 30 min, A few drops of concentrated  HCl (5
drops) were added and the solution stirred at 85C for 3 h. The solution was
cooled to  rt and the solvent concentrated. The crude product was directly
purified by reversed-phase  chromatography (C-18 column) using a gradient of
15-65% CH3CN/H2O and then Lyophilized 1 8 OCT 2005 



WO 02/085866 PCTISE02100769  74 affording the title compound. The product
was isolated as the corresponding TFA salt. Yield:  148 mg (69%); 'H NMR
(400 MHz, CD30D) 8 7.99 (d, J = 8.4 Hz, 1H), 7.68 (s, 1H), 7.58 (d,
J=8.8.Hz, 1H),7.28(d,J=8.8Hz,2H), 6.97 (d, J 8.4 Hz,2H),4.70(d,J=14.8Hz,
1H),  4.60 (s, 2H), 4.51 (m, 1H), 4.21 (m, 1H), 4.02 (q, 1= 7.2 Hz, 2H),
3.89 (m, 1H), 3.73.(m, IH), 5 3.57 (br d, 2H), 3.27 (br s, 2H), 2.18 (m,
1H), 1.97 (m, 2H), 1.76 (m, IM, 1.36 (t, J = 7.2 Hz,  3H), 1.26 (br.s, 3H),
1.11 (br s, 3H); MS (ESI) (14+H)+= 436.43; Anal. Calcd for C26H33hT303  -t-
2.5 TFA + 0.4 H2O: C, 52.64; H, 5.23; IN, 6.06. Found: C, 52.59; H, 5.08; N,
6.33. Example 43 . is 2-[(4-Ethoxyphenyl)methyl]
-N,N-diethyl-l-[[(2R)-1-methyl-2-pyrrolidinyl]methyl]-1$-
benzimidazole-5-carboxamid e !fir
[2-Amino-5-[(diethylamino)carbanyl]phenyl]-4-ethoxy-benzeneacetamide (85 mg,
0.230 mmoi) and N (te)7-butoxycarbonyl)-D-prolinal (0.06 mL, 1.5 eq) were
coupled and  cyclized following the procedure in example 40E. The solvent
was then concentrated The 15. . residue was dissolved in MeOH and 37%
formaldehyde in water (formalin) (few drops,  excess) was added, followed by
sodium cyanoborohydride (43 mg, 3 eq). The solution was  then stirred at it
for 1 h. The crude product was directly purified by reversed-phase
chromatography (C-18 column) using a gradient of 15-65% CH3CN-/H2O and then
lyophilized  affording the title compound (46 mg, 36% yield) as the
corresponding TFA salt; 'H NMR 20 (400 IVIHz, CD30D) 8 7.80 (d, I = 8.8'Hz,
1H), 7.69 (s, 1H), 7.48 (d, J = 8.4 Hz, 1H), 7.22 (d,  J = 8.8 Hz, 2H), 6.92
(d, J = 3.4 Hz, 2H), 4.85 (m, 1H), 4.66 (m, 1H), 4.49 (s, 214), 4.'01 (q, J
7.2 Hz, 2H), 3.78 (br s, 2H), 3.56 (br s, 2H), 3.27 (bra, 3H), 2.95 (s,
311), 2.02 (m, 3H), 1.85 (m, IH), 1.35 (t, J ='7.2 Hz, 3H), 1.25 (br s, 3H),
1.11 (br s, 3H); MS (ESI) .(M+H)' =449.45;  Anal. Calcd for C27H3r~N402 +
2.4 TFA + 1.1 H20: C, 51.47; H, 5.51; N, 7.55. Found: C, 25 51.46; H, 5.43;
N, 7.67. Examples 44 and 45 2-[(4-Ethoxyphenyl)methyl] -N,1Y
diethyl-l-[[(2R)-I-methyI-2-piperidinyl]in ethyl]-1.H-
benzimidazole-5-carboxamide and 2-[(4-ethoxyphenyl)methyl]
-N,,N-diethyl-l-[[(3S)-].- 3o
methyl-2-piperidinyl]methyl]-1H-benzimidazole-5-carboxamide Following the
procedure in example 40E. N-[2-Amino-5-
[(diethylami.no)carbonyl]phenyl]-4-ethoxy-benzeneacetamide (70 mg, 0.189
mmol) and 2-N 1 8 O C T 2005 
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(tertbutoxycarbonyl)-lpiperidiuecarboxaldehyde (52 mg, 1.5 eq). The crude
product was  then dissolved in MeOH (3 mL) containing a few drops of glacial
acetic acid. An excess of  37% HCHO/H2O was added followed by NaCNBH3 (24
mg, 2 eq). The solution was stirred  at rt for 30 min. - The solvent was
concentrated and the crude product was directly purified by s reversed-phase
chroInf atography (C-18 column) using a gradient of 5-50% CH3ChN/H20 and
then lyophilized affording the desired product as a mixture of two
enantiomers. The product  was isolated as the corresponding TFA salt. Yield:
53 mg (50%). The two enantiomers were  separated by chiral chromatography
using a Chiral AD column with an isocratic eluent of 30%  iPrOH/hexanes
containing 0.1% diethylamine to give the two enantiomers 2-[(4 10
ethoxyphenyl)methyl] N,NVdiethyl-l-[[(2R)-1-methyl-? piperidinyl]methyl]-IH
benzimidazole-5-carboxamide (20mg, 50%) and 2-[(4-ethoxyphenyl)methyl]
N,N-diethyl-l- [[(25)-1-methyl-2-piperidinyl]methyl]-1H
benzi.midazole-5-carboxamide (20 mg, 50%). Enantiomer:
2-[(4-ethoxyphenyl)methyl]-N,Ndiethyl-l-[[(2R)-1-methyl-2-
piperidinyl]methyl]-IH-banzimidazole-5-carboxamide:'HNTIMR (400 MHz, CD30D)
S 7.71  is (br's, 1H), 7.68 (s, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.21 (d, I =
8.6 Hz, 2H), 6.92 (d, J = 8.6 Hz, 2H), 4.85 (s, 2H), 4.42 (s, 2H), 3.97 (q,
J =72 Hz, 2H), 3.55 (br s, 2H), 3.27 (m, 5H), 3.03 (s,  3H), 2.98 (br s, 1
H), 1.85 (br s, 1H), 1274 (m, 3311), 1.50 (br s, 1H), 1.34 (t, J = 72 Hz,
3H),  1.25 (br s, 3H), 1.11 (br s, 3H). MS (ESI) (IM+H)- = 463.51; Anal.
Calcd for C3sH38N4O2 +  2.1 TFA + 0.6 H20: C, 54.25; H, 5.84; N, 7.86.
Found: C, 54.24; H, 5.69; N, 8.17; HPLC k': 20. 1.99 (column: Chiral AD,
gradient: 30% B in 25min, flow 1mLJmin, 25 C; Solvent A: 0.1%  DEA in
hexane-s, Solvent B: 0.1 % DEA in iPrOH). Enantiomen
2-[(4-ethoxyphenyl)methyl]N,N-diethyl-l-[[(2:S)-1-methyl-2-
piperidinyl]methyl]-1H- benziniidazole-5-carboxamide: 'H NMR., MS and
elemental analysis  identical to its enantiomer; HPLC k': 4.97 (column:
Chiral AD, gradient: 30% B in 25min, 25 flow lrn-Urn , 25 C; Solvent A: 0.1%
DEA. in hexanes, Solvent B: 0.1% DEA in iPrOH). Example 46
2-[(4-Ethoxyphenyl)hydroxymethyl]N,N
d.iethyl-1.-(3-methylbutyl)-lH-benzimidazole-5- carboxamide 30
2-(4-ethoxybenzoyl)-N)V
diethyl-l-(3-methylbutyl)-1H-benzimidazole-5-carboxamide  (110 mg, 0.252
mmol) was dissolved in 3 mL of EtOH. NaBH4 (12 mg, 1.2 eq) was added  and
the solution stirred at rt for 1 h. The solvent was concentrated and the
residue dissolved  



in EtOAc. The organic phase was washed with saturated NaHCO3 solution, brine
and dried 1 a O C T 2005 WO 02/085866 PCT/SE02100769  76 over anhydrous
MgSO4. The crude product was directly purified by reversed-phase
chromatography (C-18 column) using a gradient of 10-65% CH3CN/H20 and then
lyophilized  affording the title compound. The product was isolated as the
corresponding TFA salt, Yield:  102mg (73%); 'H NMR (400 MHz, CD30D) 6 7.85
(br s, 2H), 7.62 (br s, 1H), 7.40 (br s, 2H), 5 7.01 (br s, 2H), 6.33 (br s,
1H), 4.29 (br s, 2H), 4.06 (br s, 2H), 3.62 (br s, 2H), 3.32 (br s,  2H),
1.55 (br, 2H), 1.38 (br s,'3H), 1.30 (br s, 3H), 1.17 (br s, 2H), 0.90 (s,
3H), 0.83 (s, 3H);  MS (ESI) (M+H)+ = 438.30; Anal. Calcd for C26H35N303 .+
1.2 TFA: C, 59,38; H, 6.35; N,  7.32. Found: C, 59.36; H, 5,97; N, 7.37. io
Example 47
1N'-[2-[(4-Ethoiyphenyl)methyl]-1-(3-thienylmethyl)-LH-ben2imidazol-5-y1]
N3- dimethyl-butanamide 47A: Methyl (4-nitrophenyl)-carbamic acid,
1,1-dimethylethyl ester To a stirring solution of NaH (1.15g, 1.Seq, 60% in
oil) in dry DMF (100 mL) was is added a DMF solution (25 mL) of
N-methyl-4-nitro aniline (3.00 g, 19.7 mmol) at 0 C. The  solution was then
stirred at 0.C for 15 min. A DMF solution (50 mL) of di-tent-butyl
dicarbonate (4,30 g, 1.2 eq) was then added and the solution was vigorously
stirred at rt for 3  h. The solution was quenched by addition of saturated
NH-4CI solution and the solvent was  concentrated. The residue was dissolved
in EtOAc and washed with saturated NaHCO3 20 solution, brine and dried over
anhydrous MgSO4. The crude product was purified by flash  chromatography
using 4:l/hex:EtOAc on silica gel to give 4.50g (90% yield) of the desired
product methyl (4-nitrophenyl)-carbamic acid, 1,1-dimethylethyl ester. 1H
NMR (400 MHz, CDCI3) 8 8.19 (d, J = 8.8 Hz, 2H), 7.46 (d, J = 8.8 Hz, 2H),
3.35 (s, 3H), 1.51 (s, 9H). 25 47B: (33-Amino-4-nitrophenyl)methyl-carbamic
acid, 1,l-dimethylethyl ester To a cold (0 C) DMF solution (50 mL) of t-BuOK
(9.0 g, 4,5 eq) and CuCI (176 mg,  0.1 eq) under N2 was added a DMF (100 mL)
solution of the methyl (4-nitrophenyl)-carbamic  acid, 1,1-dimethylethyl
ester (4.49 g, 17.8 mmol) and methoxylamine hydrochloride (1.85 g,  1.25
eq). The solution was let to warm up tort over 1. h. The reaction mixture
was then 30 quenched with saturated N4C1 and the solvent was concetitrated.
The residue was diluted  with water and extracted with EtOAc. The organic
phase was washed with brine and dried  



over anhydrous MgSO4. The crude product was purified by flash chromatography
using 1 a OCT 2005 5 WO 021055966 PCTISE02100769  77 2:1/hex:EtOAc on silica
gel to afford the desired product (3-Amino-4--nitrophenyl)methyl- carbamic
acid, 1,1-dimethylethyl ester (1.10 g, 24% yield). 'H NTIMR (400 MHz, CDC13)
6  8.06 (d, J = 9.2 Hz, 1H3, 6.78 (s, 1H), 6.67 (d, J = 9.2 Hz 1H), 6.10 (hr
s, 2H), 3.28 (s, 311),  1.50 (s, 911). 47C:
[3-[[(4-Ethoxyphenyl)acetyl]amino]-4-nitrophenyl]methyl-carbamic acid,1,1
dimethylethyI ester To a stirring toluene solution (100 mL) of
(3-Amino-4-nitrophenyl)methyl-carbamic  acid, 1,1-dimethylethyl ester (1.10
g, 4.12 mmol) were added 4-ethoxyphenylacetyl chloride  10 (980 mg, 1.2 eq)
and zin:: dust (400 mg, 1.5 eq). The solution was stirred art overnight.
Another 0.5 eq of acid chloride and zinc dust were then added and the
solution was stirred at  it for another 24 h. The solution was then filtered
through celite and rinsed with EtOAc. The  organic phase was washed with
saturated NaIlCO3 solution, brine and dried over anhydrous  Mg504. The crude
product was purified by flash chromatography using 2:llhex:EtOAc on is
silica gel to yield the desired product [3-[[(4-Ethoxyphenyl)acetyl]amino]--
nitrophenyl]methyl-carbamic acid, I,1-dimethylethyl ester (1.18 g, 67%
yield); 'H NMR (400  MHz, CDC13) 6 8.77 (s, 11-1), 8.11 (d, J = 9.2 Hz, 1H),
7.22 (m, 3H), 6.93 (d, J = 9.2 Hz, 2H),  4.40 (m, 2H), 3.75 (s, 2H), 3.33
(s, 3H), 1.50 (s, 9HJ, 1.42 (t, J = 6.8 Hz, 3H). 20 47D:
4-Ethoxy-N-[5-(methylami_uo)-2-nitrophenyl]-benzeneacetamide
[3-[[(4-Ethoxyphenyl)acetyl]aminoj-4nitrophenyl]methyl-carbamic acid, 1,1
dimethylethyI ester (1.10 g, 2.56 mmol) was stirred in 15 mL of 1 M HCI/AcOH
at rt for 2 h. The solvent Was concentrated. The residue was dissolved in
EtOAc and washed with  saturated NaHCO3 solution, brine and dried over
anhydrous MgSO4. The product was directly 25 used for the next step. Yield
845 mg (99%); 'H hTMR (400 MHz, CDCI3) 6 8.80 (d, J = 9:2 Hz, IH),8.02(s,
IH), 7.25 (d, J = 6.8 Hz, 2H), 6.91 (d, J= 8.4 H2; 21-1), 6.22 (d, J 9.2 Hz'
111), 4.74 (br d, I H), 4.04 (q, J = 7.2 Hz, 2H), 3.73 (s, 2H), 2.94 (s,
3H), 1.41 (t, J = 72 Hz,  3H). 30 47E: 4-Ethoxy N
[5-(methyl(3-methyl-l-oxobutyl)amino]-2-nitrophenyl]- benzeneacetamide  To a
1:1/DCE:CH3CN solution (50 mL) of 4-ethoxy-N-[5-(methylamino)-2 



nitrophenyl]-benzeneacetamide (845 mg, 2.56 mmol) and DMAP (470 mg, 1.5 eq)
was added 1 8 O C T 2005 W O 02/08866 PCT/SE02100769  78 isovaleryl chloride
(0.47 u3L, 1.5 eq). The solution was stirred at rt for 48 h. The solution
was then washed with 5% KHSO4, saturated NaHCO3 solution, brine and dried
over  anhydrous MgSO4. The crude product was purified by flash
chromatography using  7:l/CH- CI2:ether to give the desired product
4-ethoxy-N-[5-[methyl(3-methyl-l s oxobutyl)amino]-2-nitrophenyl]-
benzeneacetamide (1.06 g, 99% yield); 'H NMR (400 MHz,  CDCI3) 8 8.72 (s,
1H), 8.21 (d, J = 8.8 Hz, IH), 7.26 (m, 3H), 6.96 (in, 2H), 4.06 (m, 2H),
3.76 (s, 2H), 3.31 (s, 3H), 2.15 (m, 3H), 1.42 (t, J = 7.2 Hz, 3H), 0.88 (d,
J = 6.8 Hz, 6H). 47F:
4-Ethoxy-N-[2-amino-5-[methyl(3-methyl-l-oxobutyl)amino]phenyl]-benzeneaceta
mide  10 4-Ethoxy N [5-[methyl(3-methyl-l-oxobutyl)ami.no]-2-nitrophenyl]
benzeneacetamide (1.05 g, 2.53 mmol) was dissolved in EtOAc (50 mL)
containing a catalytic  amount of 10% Pd/C. The solution was shaken under H2
atmosphere (35 psi) at it overnight.  The solution was filtered through
celite and the solvent concentrated. LC/MS analysis  showed that title
compound was pure (>95%) and could directly be used for next step. Yield: u
965 mg (99%). 'H NMR (400 MHz, CDC13) 8 7.23 (d, J =8.8 Hz, 2H), 7.12 (s,
IH), 7.00 (s,  1H),6.93(d,J=8.8Hz,1H),6.78(m,2H),4.01(q,J7.0Hz,2H), 3.69 (s,
2H), 3.13 (s,  3H), 2.05 (m, 1H), 1.93 (d, J = 7.2 Hz, 2H), 1.39 (t, J = 7.2
Hz, 3H), 0.78 (d, J-= 6.8 Hz, 611).
47G:1V-[2-[(4-Ethoxyphenyl)methyl]-1-(3-thienylmethyl)-1H-benzimidazol-5-yl]
-1V,3- 20 dimethyl-butanamide . Following the procedure in example 40E using
4-ethoxy-iV [2-amino-5-[methyl(3-
methyl-l-oxobutyl)amino]phenyl]-benzeneacetauiide (75 mg, 0.196 mm.ol) and
thiophene-3- carboxaldehyde (26 mL, 1.5 eq). The crude product was directly
purified by reversed-phase  chromatography (C-18 column) using a gradient of
15-65% CH3CN/H2O and then 25 lyophilized. The title compound was isolated as
the corresponding TFA salt. Yield: 55 mg  (50%); 'H NMR (400 MHz, CD30D) 6
7.54 (m, 2H), 7.30 (d, J = 4.8 Hz, 1H), 7.17 (d, J = 8.4  Hz, 1H), 7.12 (d,
J = 8.4 Hz, 211), 7.05 (s, 1H), 6.80 (d, J = 8.8 Hz, 2H), 6.70 (d, J = 5.2
Hz,  1H), 5.45 (s, 2H), 4.35 (s, 2H), 3.95 (q, J = 7.2 Hz, 2H), 3.23 (s,
3H), 2.03 (br s, 1H), 1.94 (br  s, 21.1), 1.31 (t, J = 7.2 Hz, 3H), 0.76 (br
s, 6H); MS (EST) (M+H)' = 462.43; Anal. Calcd for 30 C21H31N302S T 0.7 TFA +
0.5 H20: C, 61.97; H, 5.99; N, 7.63. Found: C, 61.88; H, 6.03; N,  7.62. 



Example 48 1 8 O C T 2005 WO 021085866 PCT/SE02100769  79 N
[2-[(4Ethoxyphenyl)methyl]-1-[(2R)-2-pyrrolidinylmethyl]-1H-benzi.midazol-5-
yl]- N,3-dimethyl-butanamide Following the procedure in example 40E using
4-ethoxy--N-{2-amino-5-[methyl(3-
methyl-l-oxobutyl)amino]phenyl]-benzeneacetamide (75 mg, 0.196 mmol)
andN-(tert s butoxycarbonyl)-D-prolinal (55 mL, 1.5 eq). The crude product
was directly purified by reversed-phase chromatography (C-18 column) using a
gradient of 5-50% CH3CN/H2O and  then lyophilized. The title compound was
isolated as the corresponding TPA salt Yield: 81  mg (73%); 1H N Na (CD30D)
8 7.91 (d, I = 8.8Hz,1H), 7.59 (s, 1H), 7.43 (d, J = 8.8 Hz,  IH), 7.26 (d,
J = 8.8 Hz, 2H), 6.93 (d, J = 8.8 Hz, 2H), 4.79 (d, J = 7.2 Hz, 21-1),4.53
(s, 2H), io 3.98 (q, j = 7.2 Hz, 2H), 3.88 (m, 111), 3.44 (m, 1H), 3.23 (s,
3H), 2.18 (m, lH), 2.13 (in, 1H),  2.05 (m, 2H), 1.98 (m, 3H), 1.81 (m, 1H),
1.33 (t, J = 7.2 Hz, 3H), 0.78 (br s, 6H); MS (ESI)  (MTV} = 449.50; Anal.
CaIcd for CnH36N402 + 2.37FA + 1.8 H20: C, 51.06; H, 5.68; N,  7.54. Found:
C, 51.06; H, 5.73; N, 7.26. is Example 49 N
[1-[[5-[(Acetyloxy)methyl]-2-furanyl]methylj-2-[(4-ethoxyphenyl)methyl]-1ff-
b en.zimid azol-5-yl]-N,3-dimethyl-butan amide Follovring the procedure in
example 40E. Using 4-ethoxy-N-[2-amino-5-[methyl(3-
methyl-l-oxobutyl)aminojphenyl]-benzeneacetamide (75 mg, 0.196 mmol) and 5
20 [(acetyloxy)methylJ-2-furancarboxaldehyde (50 mg, 1.5 eq). The crude
product was directly  purified by reversed phase chromatography (C-18
column) using a gradient of 15-65%  CH3CNIH20 and then lyophilized. The
title compound was isolated as the. corresponding  TFA salt. Yield: 63 mg
(51%); 'HIKINM (400 MHz, CD30D) 6 8.01(d,'J = 8.8 Hz, 1H), 7.64  (s,
1H),7.49 (d, J = 8.8 Hz, 1H),7.27(d,J=8.4Hz,2H),6.94 (d, J = 8.4 Hz, 2H),
6.50 (d, J 75 3.2 Hz, IH),6.39(d,J=3.2Hz,
IH),5.75(s,2H),4.92(s,211),4.68(s,2H),4.00(q,I 7.2 Hz, 211), 3.27 (s, 3H),
2.02 (m, 111), 1.96 (br s, 5H), 136 (t, J = 7.2 Hz, 3H), 0.79 (s, 6H);  MS
(ESI) (M+H)+= 518.49; Anal. Calcd for C30H35N305 + 1.6 TFA - i- 0.6 H20: C,
56.10; H,  5.36; N, 5.91. Found: C, 56.14; H, 5.40; N, 5.95. 3o Example 50
Al [2-(4-Ethoxyb enzyl)-1-1(25)-2-pyrt'olidinylmethyl]-1S-benzimidazol-5-yl]
IV' N-(3- 



isopropyl) urea 50A: N-[5-[methyl[[isopropylamino]carbonyljamiuo]
2-nitrophenylj-4-ethoxy 1 8 OCT 2005 WO 02/085866 PCT/SE02/00769  80
benzeneacetamide  A mixture of
4-ethoxy-N-[5-(methylamino)-2-nitrophenyl]-benzeneacetamide (2.20 g, 6.69
mmol) in 1,2-dichloroethane (100 rnL) was stirred at room temperature under
nitrogen as  triphosgene (1.99 g, 6.69 mmiol) and TEA (0.93 mL, 6.69 mmol)
were added. After 30 s minutes, DMAP (817 mg, 6.69 mmol), and isopropylamine
(3.42 mL, 40.0 mmol) were  added, and the contents were stirred for 16 hours
at 45 C. The mixture was quenched with  saturated aqueous NaHCO3 (40 mL) and
the layers were separated. The aqueous phase was  extracted with
dichloromethane (2 x 50 mL) and the organic layers were combined and  washed
with brine (50 mL), and dried with Na2SO4, The solids were filtered off and
the 10 filtrate concentrated in vacuo to a residue which was purified by
column chromatography  (75% EtOAc, 25% heptane on silica gal) to give the
title compound (2.4-4 g, 88%). EHIhrIvfR  (400 MHz, CDC13): 6 1.14 (d, J=
6.4, 6H),-1.38 (t, J=-7.1 Hz, 3H), 3.29 (s, 3H), 3.71 (s,  2H), 4.01 (q, J=
7.1 Hz, 2H), 4.70 (s, 1H), 6.90 (d, J= 8.8 Hz,.2H), 7.00 (dd, J= 2.5, 9.2
Hz,  1H), 7.22 (d, J= 8.8 Hz, 2H), 8.13 (d, J= 9.2 Hz, 1H), 8.61 (d, J= 2.5
Hz, 1H). MS (ESI) (M  {5 I H)T=415. SOB:
NV-[2-amino-5-[methyl[[isopropylamino]carbonyl]arnino]phenyl]-4-ethoxy-
benzeneacetamide A mixture of N-[5-[methyl[[ isopropylamino]carbonyl]
ami.no]-2-nitrophenyl]--ethoxy 20 benzeneacetamide (190 mg, 0.46 mmol) and
10% Pd/C in EtOAc (5.0 mL) was hydrogenated  for 4 hours at 30 psi. The
contents were filtered through Celite, and the Celite was washed  with EtOAc
(2 x 10.0 mL). The solvent was removed in vacuo to provide the title
compound  (170 mg, 99%), which was used without further purification. 1HN-[R
(400 1'Y[Hz, CDC13): 5  0.98 (d, J= 6.5 Hz, 6H), 1.38 (t, J= 7.1 Hz, 3H),
3.09 (s, 3H), 3.69 (s, 214), 3.86 (spt, J= 6.7 2s Hz, 1H), 3.99 (q, J= 7.0
Hz, 2H), 4.11-4.13 (m, 1H), 6.71 (d, J= 8.4 Hz, IH), 6.82 (dd, J=  2.4 Hz,
J= 8.4 Hz, 1H), 6.87 (d, J= 8.6 Hz, 2H), 6.96 (d, J= 2.3 Hz, 11-1), 7.24 (d,
J= 8.6 Hz,  2H), 7.58 (s, 1H). MS (ES!) (M + H)"= 385.  50C:
N-[2-(4-ethoxybenzyl)-1-[(2S)-2-pyrrolidinylmethyl]-IH-benzimidazol-5-yl]
AP- r (I- 30 isopropyl) urea 



Following the procedure in example 40E. A mixture of N-[2-amino-5-
[methyl[[isopropylamino]carbonyl]am.ino]phenyl]-4-ethoxy-b enzeneacetamide
(83 mg, 0.22  mmol) and 2-(S)-N-Boc-prolinal (56 L, 0.30 mmol) in a mixture
of 1,2 1 8 OCT 2005 WO 02/085866 PCT/SE02/00769  81 dicblozoethane/AcOH (2 :
1, 7.5 ML) was stirred at room temperature for 2.5 hours. BH3  pyridine
complex (43 L, 0.42 mmol) was added via syringe and the contents were
stirred for  16 hours. The mixture was heated to reflex for 6 hours. Usual
work up gave a residue which  was purified by reverse phase high pressure
liquid chromatography (R?LC, C-18 column) to s give the title compound as a
trifluoroacetic acid (TFA) salt (25 mg, 26%). 'HTMR (400  MHz, MeOH-d4): S
1.08 (d, J= 6.6 Hz, 6H), 1.36 (t, J= 6.9 Hz, 3H),1.75-1.85 (m, 1H),
1.96-2.05 (m, IH), 2.10-2.20 (m, 2H), 3.26 (s, 3H), 3.44 (m, IH), 3.85-3.93
(m, 2H), 4.01 (q,  J= 7.1 Hz, 21-1), 4.47 (s, 2H), 4.70 (d, J= 7.2 Hz, 2M,
6.93 (d, J= 8.6 Hz, 2H), 7.24 (d, J=  8.6 Hz, 2H), 7.38 (dd, J= 2.0, J= 8.8
Hz, 1H), 7.57 (d, J= 2.0 Hz), 7.77 (d, J= 8.6 Hz). MS  10 (ESI) (M +H)-" =
450. Example 51 1-(Cycl op ropylmethyl)-2-
jl-(4-ethoxyphenyl)ethyl]-N-methyl-1H-ben21midazol-5-amine  Method A: is
51AA: 1-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-N
methyl-IH-benzimidazol-5 amine To a suspension of methyl
[1-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-IH- benzimidazol-5-yl]
carbamate (0.781 g, 2.06 mmol) in THE was added LAH (0.32 g, 8.43  mmol) at
0 C. The mixture was stirred for 1 h at 0 C and 2.5 h at reflex, cooled town
to -78 20 C, and quenched with MeOH (5 mL) and H2O (5 mL). After
addingNa2SO4 (10 g), the  resulting mixture was stirred for 1 h at room
temperature. After filtration and concentration,  the residue was purified
by MPLC using EtOAc on silica gel to give 641.7 mg (93%) of the  title
compound as an off-white solid. 'BN , (CDC13): 8 0.22 (m, 2H), 0.48 (m, 2H),
1.26  (m, IM, 1.38 (t, J= 7.0 Hz, 3H), 2.89 (s, 3H), 3.83 (d, J= 6.6 Hz,
2H), 3.98 (q, J= 7.0 Hz, 25 2H), 4.23 (s, 21-1), 6.64 (dd, J= 8.6, 2.2 Hz,
11-1), 6.80 (d, J= 8.6 Hz, 2H), 6.99 (d, J= 2.1 Hz,  1 H), 7.13 (m, 31D. MS
(ESI) (M+H f = 336.42. 51AB: 1,1-dimethylethyl
[1-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-IH-
benzzimidazol-5-yl]methyl carbamate 



30 A solution of 1-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]
N-methyl-lH- benzimidazol-5-amine (816.9 mg, 2.44 mol) and Boc2O -(930.1 mg,
4.26 mmol) in THE (60  mL) was stirred over weekend at room temperature.
Upon evaporation of the solvent, the  1 0 OCT 2005 WO 021085866
PCTISE02/00769  82 residue was purified by MPLC using Hex/EtOAc (1:1) on
silica gel to give 917.7 nag (87%) of  the title compound as a white solid.
MS (ESI) (MH){ = 436.49. 51AC: 1,1-dimethylethyl,
[1-(cyclopropylmethyl)-2-(1-(4-ethoxyphenyl)ethyl]- 1H- 5 b6azimidazol-5-y1]
methyl carbamate To a solution of 1,1-dimethylethyl
[1-(cyclopropylmethyl)-2-[(4- ethoxyphenyl)methyl]-IH-benzimidazol-5-yl)
methyl carbamate (654.3 mg, 1.50 mmol) in  THE was added KHMDS (0.5 M, 4 mL,
2.0 mmol) at -78 C. After stirring for 40 min, Mel  (283.9 mg, 2.0 mmol) was
added. The mixture was stirred overnight at room temperature, 10 quenched
with MeOH (0.5 mL) and sat. NaHCO 3 (10 mL), Two phases were separated. The
aqueous was extracted with EtOAc (3x30 ml). The combined organic phases were
washed  xYtith brine (2x30 mL) and dried with Na2SO4. After concentration,
the residue was purified by  MPLC using Hex/EtOAc (I; 1) on silica gel to
give 541.3 mg (80%) of the desired product as  a yellow syrup. MS (ES1)
(M+H)r = 450.44 51AD: 1-(cyclopropylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]
iVmethyl-lH-benzimidazol-5- amine A mixture of 1,1-dimethylethyl,
[1-(eyclopropylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]-1H- benzimidazol-5-yl]
methyl carbamate (541.3 mg, 1.20 mmol) in 4N HClldioxane (20 mL) was  20
stirred for 2.5 h at room temperature. Upon evaporation of the solvent, the
residue was dissolved in water (30 mL), neutralized with 2 N'NaOH and
extracted with EtOAc (4x30 mL).  The combined organic phases were washed
with sat. NaHCO3 and dried over Na2SO4. After  filtration and concentration,
523.0 mg (100%) of the title compound as a syrup was obtained.  MS (ESI)
(lei+H)+= 350.35. 23 Method B: 51 BA: ethyl 4-ethoxyphenyl-2-propionate To a
solution of 4-hydroxyphenyl-2-propionic acid (5.83 g, 35.1 mmol) in DMF (100
mL) was added K2CO3 (12.12 g, 87.7 mmol) at 0 C. After stirring for 1 h, EtI
(7.0 n3L, 13.68  



3o g, 87.7 mmol) was added. The mixture was stirred over weekend at room
temperature which  was diluted with water (400 mL) and extracted with EtOAc
(4x100 mL). The combined organic phases were washed with water (2x100 mL)
and brine (100 mL), and dried with 1 8 OCT 2005 WO 02/085866 PCT15E02100769
83 Na2SO4. Upon filtration and concentration, the residue was purified by
MPLC using  Hex1EtOAc (4:1) on silica gel to give 7.61 g (98%) of the title
compound as a colorless liquid.  'H NMR (400 MHz, CDC13): 81.18 (t, J= 7.2
Hz, 3H),1.38 (t, J = 7.0 Hz, 3H),1.44 (d, J=  7.0 Hz, 3H), 3.62 (q, J= 7.0
Hz, 2H), 3.99 (q, J= 7.1 Hz, 2H), 4.1 (m, 1H), 6.8 (m, 2H), 7.2  (m, 2H)
51BB: 4-ethoxyphenyl-2-propionic acid To a solution of ethyl
4-ethoxyphenyl-2-propionate (1.33 g, 5.98 mmol) in 30 mL of  THE-H20 (7:3)
was added LIOH (0.29 g, 12.0 mmol). The mixture was heated for 24 h at 40
10 C, and diluted with water (20 mL). The aqueous phase was extracted with
ether, acidified with 2 N HCI and then extracted with ether (4x20 mL). The
combined organic phases were  washed with brine and dried with Na_SO4. After
filtration and concentration., 1.14 g (98%) of  the title compound as a
white solid was obtained- 1H-NMR (400 U, CDCI3): 81.38 (t, J=  7.0 Hz, 33H),
1.47 (d, J= 7.2 Hz,3H),3.66(q,J=7.2Hz, IM, 3.99 (q, J= 7.0 Hz,2H),6.8  (m,
2H), 7.2 (m, 2H). 51BC:
A'-[1-(cyclopropylmethy1)-2-[1-(4-ethoxyphenyl)ethyl]-lH-benzimidazol-5-yl]
acetamide To a solution of N-[3-amino-4-((cyclopropylmethyl)amino]phenyl]
acetamide (1.28 g,  20 5.82 mmol) and 4-ethoxypheny_i-2-propionic acid (1.13
g, 5.32 mmol) in DMF (40 mL) was  added DIPEA (1.52 mL, 1.13 g, 8.73 mmol)
at room temperature. After stirring for 10 HATU (2.66 g, 6.98 mmol) was
added in one portion. The mixture was stirred overnight at  room
temperature, concentrated to a small volume (10 mL), followed by addition of
H2O (100  mL), which was extracted with EtOAC (4x50 mL). The combined
organic phases were as washed with brine and dried with Na_,S04. Upon
filtration and evaporation, the residue was  dissolved in acetic acid (40
mL) and then heated for 20 h at 100 C. Amer evaporation of the solvent, the
residue was dissolved in EtOAc (200 rL), and washed with 10% Na2CO3 and
dried with Na2SO4. After concentration, the crude product was purified by
MPLC using  EtOAc to give 2.14 g (97%) of the title compound as a light
yellow solid. 'H-NM R (400 



3o MHz, CDCI3): d 0.11 (m, IM, 0.27 (m, 1H), 0.47 (m, 2M, 0.94 (m, IM, 1.38
(t, J= 7.0 Hz,  3H), 1.81 (d, J= 7.0 Hz, 3H), 2.21 (s, 3H), 3.76 (dd,
J=15.0, 6.8 Hz, IH), 3.86 (dd, J=15.0,  6.5 Hz, 111), 3.97 (q, J= 6.8
Hz,2H),4.23 (q, J= 7.0 Hz, IH), 6.79 (d, J= 8.6 Hz, 2H),7.10 I 1 a OCT 2005
WO 021085866 PCTJSEO2/00769  s (d, J= 8.6 Hz, 2 H), 7.23 (d, J= 8.6 Hz, IH),
7.43 (s, IH), 7.53 (dd, J = 8.6, 1.9 Hz, IH), 7.78  (d, J- 2.0 Hz, 1H). MS
(ESl (M+H)} = 378.38. 51BD:
N-[1-(cyclopropy]methyl)-2-[1-(4-ethoxyphenyl)ethyl]-IH-benzimidazol-5-yl]-N
s methyl acetamide To a solution ofNV
[l-(eyclopropylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]-1H-
benzimidazol-5-yl]-acetamide (2.13 g, 5.64 mmol) in THF (100 mL) was added
INraH (0.45 g,  11.28 mmol) at 0 C. After stirring for 2 h, iodomethane
(1.60 g, 11.28 mmoi) was added at  room temperature. The mixture was stirred
overnight, quenched with MeOH (2 mL) and to diluted with ether (200 mL)
which was washed with saturated solution of ammonium chloride  (100 mL) and
dried with Na2SO4. After filtration and evaporation, the title compound
(2.43 g,  100%) as a crude product was obtained. MS (ES1) (vI ; H)l =
392.40. 51BE: 1-(cyclopropylmethyl)-2-[
1-(4-ethoxyphenyl)ethyl]-NN-methyl-IH benzinnidazol-5- 1s amine A mixture
ofN [1-(cyclopropylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]-1H-benzimidazol-
5-yl]-Nmethyl acetamide (2.43 g, 5.64 mmol) and 40% KOH (50 mL) in EtOH was
heated  for 20 h at reflux. After being cooled down, the mixture was
concentrated to a small volume  (50 tnL) and diluted with H2O (50 mL) which
was extracted with dichloromethane (4x50 mL). 20 The combined organic phases
were dried with Na2SO4, After filtration and evaporation of the  solvent,
the residue was pUrif"ied by MPLC using EtOAc on silica gel to give 1.93 g
(99%) of  the title compound as an off-white solid. MS (ESI) (M+H)' =
350.37. Example 52 1s N
[1-(CyclopropyLmethyl)-2-[1-(4-ethoxypheny])ethyl]-1H-benzimidazol-5-yl]
N,3- dimetbyl- butanamide To a solution of
1-(cyclopropy]methyl)-2-[l-(4-ethoxyphenyl) ethyl] .NY-methyl-IH-
benzimidazol-5-amino (349.5 mg, 1.0 mthol) in McCN (25 mL) was added DIPEA
(258.5 mg,  2.0 mrnol), DMAP (10 mg) and isovaleryl chloride (180,9 mg, 1.5
mmol) at 0 C. The 



30 reaction mixture was stirred overnight at room temperature which was
quenched with H2O  (150 mL) and extracted with EtOAc (4x50 mL). The combined
organic phases were washed  with brine and dried with Na2SO4. Upoia
filtration and evaporation of the solvent, the residue  was purified by
?YfPLC using EtOAc on silica gel to give 431.9 mg (99%) of the desired 1 a o
CT 2005 WO 02/085866 PCT/5E02100769  85 product as a colorless syrup, which
was converted to a TFA salt as a white solid. '> NMR  (400 MHz, CD3OD): S
0.22 (in, 1H), 0.45 (m, 2H), 0.57 (m, 1H), 0.86 (d, J= 5.9 Hz, 613),  1.02
(m, 11-1), 1.38 (t, J= 7.0 Hz, 3H), 1.83 (d, J= 7.0 Hz, 3H), 2.06 (m, 2H),
2.10 (m, 1H),  3.34 (s, 3H), 4.02 (m, 3H), 4.21 (dd, J=15.0, 6.6 Hz, 1H),
4.65 (q, J= 7.0 Hz, 1H), 6.90 (d, J 5 = 8.6 Hz, 2H), 7.21 (d, J= 8.6 Hz,
2H), 7.28 (d, J= 8.4 Hz, 1H), 7.62 (s, IM, 7.72 (d, J= 8.6  Hz, IH). MS
(ESI) (M+H)} = 434.42 (M+1)}. Anal. Calcd for C27H3iN302+0.80 TFA+0.90
-MeOH: C, 64.00; H, 7.17; N, 7.54. Found: C, 63.98; H, 7.02; N, 7.34.
Example 53, 54 and 55 10 (iac) N
11.--(Cyclopropylmethyl)-2-11-(4-ethoxyphenyl)ethyl]-1_$ henzimidazol-5 ylJ
-N- methyl .V'-(1-methylethyl) -urea, (J 1Y 11-(Cyclopropylmethyl)-2-11-(4-
ethoxyphenyl)ethyl}-iR-benzimidazol-5-ylJNmethyl N'-(1-methylethyl)-urea and
()-N  [1-(Cyclopropylmethyl)-2-[1-(4-ethox)-phenyl) ethyl]-7S bewr
midazol-5-yl] N methyl- lY'-(1-m e thyleth yl)-ure a. . 15. To a solution of
1-(cyclopropylmethyl)-2-[I-(4-ethoxyphenyl)ethyl]-N-methyl-1H
benzimidazol-5-amine (523.0 mg, 1.20 mmol) in 1,2-dichloroethane (25 niL)
was added  isopropyl isocyanate (1.02 g, 12 mmol) at room temperature. The
mixture was heated for 14 h  at 60 C. After concentration, the residue was
purified by MPLC using EtOAc on silica gel to  give 477.9 mg (92%) of the
desired product (racemic) as a light yellow solid, which was 20 converted to
a TFA salt as a white solid. 'H TMR (400 MHz, CD30D): 8 0.27 (m, 1H), 0.51
(m, 21-1), 0.60 (rn, IH), 1.08 (m, 1H), 1.15 (d, J= 6.4 Hz, 6 H), 1.39 (t,
J= 7.0 Hz, 31-1), 1.90  (d, J= 7.1 Hz, 3H), 3.35 (s, 3H), 3.97 (sep, J= 6.7
Hz, IH), 4.04 (q, J= 7.0 Hz, 2H), 4.26  (dd, J=14.8, 7.0 Hz, 1H), 4.38 (dd,
J=15.0, 7.2 Hz, IH), 4.89 (q, J=7.0 Hz, 1H), 6.97 (d, J  =8.8Hz,2H),726 (d,
J= 8.6 Hz,2H),7.52(dd,J=8.6, 1.8 Hz, 1H),7.71(s, 1H),7.91 (d,J z5 = 9.0 Hz,
1H). MS (ESI) (M+H)' _: 435.44 (M+1)4. Anal. Calcd for C25H34N4O2+1.20
TFA+0.10 H2 0: C, 59.51; H, 6.22; N, 9.77. Found: C, 59.64; H, 6.22; N,
9.53. The racemic mixture (rac) N
[1-(cyclopropylmethyl)-2-[l-(4-ethoxyphenyl)ethyl]-1H- 



benzimidazol-5-yi]-N methyl-N-(1-methylethyl)-urea was separated by
AD-chiral column  using hex/iPrOH (9:1). 3D Enantiomer:
()-N-[I-(cyclopropylmethyl)-2[1-(4-ethoxyphenyl)ethyl]-lH-benzimidazol-5-
yl] N methyl N-(1-metbylethyl)-urea: 221.2 mg (40%), TFAsalt, white solid.
[u)o -11.7 (c 1 8 0 C T 2005 WO 02/085866 PCT/5E02100769  86 0.25, EtOH).
1HNIVIR (400 MHz, CD30D): 8 0.27 (m, 1H), 0.51 (m, 2H), 0.60 (m, 1H), 1.08
(m, 1H), 1.15 (dd, J= 6.6,1.6 Hz, 6 14),1.39 (t, J= 7.0 Hz, 3H), 1.90 (d, J=
7.2 Hz, 3H),  3.35 (s, 3H), 3.97 (sep, J= 6.6 Hz, 1H), 4.04 (q, J= 7.0 Hz,
2H), 4.26 (dd, J= 15.2, 7.2 Hz,  1H), 4.39 (dd, J= 15.0, 6.8 Hz, 11-i), 4.90
(q, J= 7.0 Hz, 1H), 6.97 (m, 2H), 7.25 (m, 2H), s 7.51 (dd, J= 8.8, 1.8 Hz,
1H), 7.71 (d, J= 1.8 Hz, IH)1 7.91 (d, J= 9.0 Hz, Iii). MS (ESD  (M+H)T =
435.47 (M-=1);. Anal.Calcd for C26H341N402+1.10 TFA+0.10 H20: C, 60.29; H,
6.33; IN, 9.97. Found: C, 60.33; H, 6.33; N, 10.02. Enantiomer:
(+)-N-[1-(Cyclopropylmethyl)-2-[ 1-(4-ethoxyphenyl)ethyl]-1H benzimidazol-5-
10 yl]-N-methyl-N-(1-methylethyl)-urea: 186.4 mg (34%), TFA salt, white
solid. [a]D +12.2(c 0.27, EtOH). 1H-NM (400 MHz, CD30D): S 0.27 (m, 1H),
0.51 (m, 2H), 0.60 (m, IH), 1.08  (m, IH), 1.15 (dd, J= 6.6, 1.6 Hz, 6 H),
1.39 (t, J= 7.0 Hz, 3H), 1.90 (d, J= 7.2 Hz, 3H),  3.35 (s, 3H), 3.97 (sep,
J= 6.6 Hz, 1H), 4.04 (q, J= 7.0 Hz, 2H), 4.26 (dd, J= 15.0, 7.2 Hz,  1H),
4.39 (dd, J= 15.0, 6.8 Hz, 1H), 4.90 (q, J= 7.2 Hz, 1H), 6.97 (m, .2H), 7.26
(m, 2H),  7.51 (dd, J= 9.0 , 2.0 Hz, 1H), 7.71 (d, J= 1.8, 1H), 7.91 (d, J =
9.0 Hz, 114). MS (ESI)  (ltii+H+= 435.46 (M+1) . Anal. Calcd for
C26H34N'402+1.10 TFA+0.20 H20: C, 60.10; H,  5.35; NT, 9.94. Found: C,
60.02; H, 6.28; N, 10.07. EXAMPLE 56 20 J V- methyl- N'-(1-methylethyl)-urea
56A: [4-((Cyclohexylmethyl)amino) -3-nitrophenyl]-methyl ester carbamic acid
To a stirring mixture of methyl 4-fluoro-3-nitrophenylcarbamate (3 g, 14
mmol) in 4:1  ethanolwater (40 mL + 10 mL) was added cyclohexylmethyla mine.
(3.6 mL, 28. mmol) at ')s room temperature. The reaction mixture was heated
at 60 C overnight, cooled to room  temperature. Water (20mL) was added to
the mixture and a deep orange solid was  precipitated from solution and
collected as the desired product (6 g, 100%). MS (ES1)  



(M-1 M+: 308.32 (Nf+1)_. 30 56B:
[3-amino-4-[(cyclohexylmethyl)amino]phenyl]-methyl ester carbamic acid
[4-[(Cyclohexyl.methyl)amino] -3-nitrophenyl]-methyl ester carbamic acid was
hydrogenated in ethyl acetate catalyzed by 10% Pd/C at 30-40 psi for 6
hours. The reaction 1 8 O C T 2005 W O 02/085866 PCT/SE02100769  87 mixture
was subjected to filtration through celite and the solvent was removed to
afford the  desired product as a dark purple solid (2.02 g, 37%). M5 (ESI)
(1YI+H)+: 278.30 (M+1)+, 56C:
[1-(cyclohexyliuethyl)-2-41-(4-ethoxyphenyl)ethylj-lH-benzimidazol-5-yl]-met
hyI ester  s. carbamic acid To a stirring solution of
[3-amino-4-[(cyclohexylmethyl)amino]phenyl]-methyl ester  carbamic acid
(2.02 g, 7.3 mmol), 4-ethoxy-a-methyl benzeneacetic acid (1.4 g, 7.3 mmol)
and diisopropylethylamine (2.2 mL, 12.4 mmol) in dry DMF (24 mL) was added
HATU (3.1  g, 8.1 mmol) in one portion, at room temperature. The solution
was partitioned between to CH2C12 and water and was extracted (3x30 m.L).
The combined organic layers were washed  with-brine (30 mL), dried over
Na2S04 and were subjected to filtration and concentration  The residue was
dissolved in acetic acid (180 mL) and was heated at 80 C overnight. The-
solvent was evaporated, the residue was dissolved in EtOAc (200 mL), washed
with 2 N  NaOH, brine and dried over Na2SO4. The mixture was subjected to
filtration and is concentration to afford the title compound as a yellow
foam (2.44 g, 77%), AB (ESD (M+1-1)+  W 436.42 (M+1)-" 56D:
1-(cyclohexylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]
N-.methyl-l-H-benzitnidazol-5-amine  To a solution of
[1-(cyclohexylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]-1H-benzimidazol 20
5-yl]-methyl ester carbamic acid (2.44 g, 5.6 mmol) in Et20-MeOH (100 mL,
just enough  MeOH to dissolve the compound) was added a I M solution of HCI
in Et20, dropwise, until  no further precipitate formed (6 mL). The solvent
was removed in vacua. The HCI salt was  dissolved in dry Et20 (120 mL) and
THE (60 mL), the mixture was cooled to. 0 C and LIA H4  (986 mg, 25.2 mmol)
was added in one portion. The solution was warmed slowly to room z>
temperature and was stirred overnight, followed by cooling to -:-78 C,
quenching with MeOH  '(12 niL) and water (12 mL), warming to room
temperature, addition ofNa2S04 (25 g) and  stirring at room temperature for
3 hours. Filtration through celite, washing with EtOAc and  concentration
afforded the title compound as a brown foam. (2.1 g, 96%). MS (ESI) (MH)'~  



392.46 (M+ l)T . 30 56E:
N-[I-(cyclohexylmetbyl)-2-[I-(4-ethoxyphenyl)ethyl]-IH-benzimidazol-5
yI]-N-methyl- N'-(1-methylethyl)-urea To a solution of
1-(cyclohexylmethyl)-2-[1-(4-ethoxyphenyl)ethyl]-N methyl-lH 180C1 2005 WO
02/085866 PCTISE02100769  88 benzimidazol-5-amine (2.1 g, 5.4 mmol) in
1,2-diehloroethane (270 mL) was added isopropyl  isocyanate (1.1 mL, 10.8
mmol) at room temperature and the reaction mixture was heated at  60 C
overnight. The solution was cooled to room temperature, the solvent was
evaporated  and the brown residue was purified by MPLC (EtOAc on silica gel)
to afford the title  compound as a beige foam (1.5 g, 58%). 'H N r1R (400
MHz, CD30D) 5 0.95-1,18 (m, 11H),  1.36 (t, i=7.0 Hz, 3H), 1.41-1.68 (m,
611), 1.82 (d, J=7.0 Hz, 2H), 3.31 (s, 3H), 3.89-3.95 (m,  1H), 4.01 (apq,
J=7.0.Hz, 2H), 4.13-4.18 (m, 1H), 4.68 (q, 3=7.2 Hz, 1H), 7.17-7.20 (m, 2H),
7.35 (dd, 7=2.0, 8.8 Hz, 1H), 7.63 (d, 3=2.0 Hz, 1H), 7.71 (d, J=8:8 Hz,
1H).  MS (ESI)  (!A+H)T = 477.48 (M+1)''. Anal. Calcd for C gH40N4O2 + 0.5
HCl + 0.8 CH3OH: C, 68.76; io H, 8,46; N, 10.26. Found: C, 68.75; H, 8.61;
N, 10.98. Example 57  2-[(4-Ethoxyphenyl)methylJ-JY
,r-diethyl-3-[(5-nitro-2-thienyl)methyl]- 3H imidazo[4,5-
bjpyridine-6-carboxamide is 57A: N,N-Diethyl-5-nitro
-6-(2-propenylarnino)-3-pyridinecarlooxamide To 'a solution of
6-chloro-5-nitro-3-pyridinecarboxylic acid (4.72 g, 23.30 mmol) in  methanol
(70 mL) at room temperature was added allyl amine (5,25 mL, 70.0 mmol) and
the  mixture was stirred overnight. The reaction was then concentrated in
vacuo and the residue  taken up into water (100 mL). The solution was
brought to pH 3 by addition of 1 M HCI  20 aqueous solution. The resulting
suspension was extracted with EtOAc (50 mL). The aqueous  phase was
back-extracted with additional EtOAc (2 x 50 mL). The organic phases were
combined, dried with MgSO4, and filtered. The solution was concentrated in
vacuo providing  5-nitro -6-(2-propenylamino)-3.-pyridinecarboxylic acid
which was used without further  purification. is This residue was then taken
up in diethylamine (100 niL). To this solution was added  



HATU (9.30 g, 24.47 mmol). The mixture was stirred for 48 hours at room
temperature. The  reaction was then concentrated in vacuo and the residue
taken up into NaHCO3 saturated  aqueous solution (100 mL) and EtOAc (100
mL). The phases were separated and the aqueous  phase was back-extracted
Evith additional EtOAc (2 x 50 mL). The organic phases were 30 combined,
dried with MgSO4, filtered and concentrated in vacuo. The residue was
purified  using silica gel flash chromatography ([2% MeOH + 1% NH4OH aq] in
CH2CI2) to provide  4.83 g of the title compound
INN-diethyl-5-nitro-6-(2-propenylamino)-3-pyridinecarboxamide  (74.5% yield
from 6-cb[oro-5-nitro-3-pyridinecarboxylic acid).'H-N'vIR (400 MHz, CDC13):
1aOCZ2005 WO 021085866 PCTISE02100769  89 31.26 (m, 6H), 3.28 (br s, 1H),
3.47 (m, 4H), 4.26 (m, 2H), 5.22 (m, 1H), 5.30 (m, 1H), 7.40  (d, J= 8.2 Hz,
1H), 7.70 (d, J= 8.2 Hz, 1M. MS (ES1) (M+H)': 279. 57B : 5-amino
N)N-diethyl-6-(2-propenylamino)-3-pyridinecarboxamide s To a solution of
N,N-diethyl-5-nitro-6-(2-propenylamino) --J'pyridinecarboxamide  (4.83 g,
17.25 mmol) in DINO (50 mL) at room temperature was added tin dichloride
dihydrate (8.56 g, 37.95 rnmol)_ The mixture was stirred overnight at 80 C.
The reaction was  brought to room temperature and concentrated in vacuo. The
residue was taken up into  NaHCO3 saturated aqueous solution (100 mL) and
EtOAc (100 mL). The suspension was to - filtered and the phases separated.
The aqueous phase was back-extracted with additional  EtOAc (100 mL). The
organic phases were combined, dried with MgSO4, filtered and  concentrated
in vacuo. The residue was purified using silica gel flash chromatography
([5%  MeOH + I% NI-{OH aq] in CHZCI2) to provide 2.10 g of the title
compound 5-amino N,N- diethyl-6-(2 propenylami.no)-3-pyridinecarboxamide
(49.0% yield from NN-diethyl-5-nitro is 6-(2-propenylamino) 3
pyridinecarboxamade).'H NMR (400 MBz, CDC13): 6 1.20 (t,J=7.2  Hz, 6H), 3.23
(br s, 1H), 3.45 (m,4H), 4.12 (m, 2H), 4.44 (br s, 2H), 5.17 (d, J= 12.5 Hz,
1H),  5.26 (d, J= 17.2 Hz, IH), 6.04 (in, 1H), 7.00 (d, J= 2.0 Hz, IH), 7.83
(d, J= 2.0 Hz, 1H). MS  (ESI) (M-. H)+: 2.49. 20 57C:
5-[[(4-ethoxyphenyl)acetyljamino]N,N-diethyl-6-(2 propenylamino)- 3-
pyridinecarboxamide To a solution of 5-amino NN-diethyl-6-(2
propenylamino)-3 pyridiuecarboxarnide  (1.61 g, 6.50 mmol) in
dichloromethane (50 mL) at 0 C was added 4-ethoxy-benzeneacetyl  chloride
(1.35 g, 6.80 mmol). The mixture was stirred for 3 hours at room
temperature. The 



2s reaction was then quenched with NaHCO3 saturated aqueous solution (100
mL) and extracted  with dichloromethane (50 mL). The aqueous phase was
back-extracted with additional  dichloromethane (2 x 50 mL). The organic
phases were combined, dried with MgSO4, filtered  and concentrated in vacuo.
The residue was purified using silica gel flash chromatography  ([2% MeOH +
0.5 % NH4OH aq] in CH2CI2) to provide 1:69 g of the title compound 5-[[(4 30
ethoxyphenyl)acetyl]aminoj-N,N-diethyl-6-(2-propenylamino)-
3-pyridinecarboxamide  (63.3% yield from 5-amino -N,NV
diethyl-6-(2-propenylamino)-3 pyridinecarboxamide).'H  1!NMR (4001v Hz,
CDCI3): 3 1.18 (t, J= 7.2 Hz, 6ST), 1.41 (t, J= 7.8 Hz, 3H), 3.42 (br s,1H),
3.69 (s, 2H), 4.02 (m, 8H), 5.13 (m, 2H), 5.92 (in, 1H), 6.90 (m, 2H), 7.27
(m, 2H), 7.34 (in, I 18 OCT 2aa5 WO 021085 866 PCT/S02100769  90 . 1H), 8.00
(ra, 1H). MS (ES]) (+H)+: 411. 57D:
6-amino-5-[[(4-ethoxyphenyl)acetyl]amino]-N,N die thyl-3-pyridinecarboxamide
To a degassed solution of 5-[[(4-ethoxyphenyl)acetyl] amino]
-N,Ndiethyl-6-(2 s propenylamino)- 3-pyridi.necarboxamide (1.04 g, 2.53
mmol) in dichloromethane (20 mL) at  room temperature was added palladium
tetrakis (117 mg, 0.10 mmol), followed by acetic acid  (580 L, 10.14 mmol)
and phenyl silane (625 pL, 5.07 mmol). The mixture was stirred for 6  hours.
The reaction was then quenched with NaHCO3 saturated aqueous solution (50
mL) and  extracted with EtOAc (20 mL). The aqueous phase was back-extracted
with additional 10 dichloromethane (2 x 20 mL). The organic phases were
combined, dried with MgSO4, filtered  and concentrated in vacua. The residue
was purified using silica gel flash chromatography ([3% McOH + 1% NH4OHaq]
in CH2C12) to provide 705 mg of the title compound 6-amino-
5-[[(4-ethoxyphenyl)acetyl] amino] -N.N-diethyl-3-pyridinecarboxamide-
(75.2% yield from 5-
[[(4-etboxyphenyl)acetyl]amino)-1V,N-diethyl-6-(2-propenylamino)-
3-pyridinecarboxamide). ~s 1H-NMR (400 MHz, CDCl3): 3 1.18 (br s, 6H), 1.43
(t, J= 7.0 Hz, 3H), 3.42 (br s, 4H), 3.69  (s, 2H), 4.04 (q, J= 7.0 Hz, 2H),
4.73 (s, 2H), 6.91 (d, J= 8.6 Hz, 2H), 7.26 (d, J= 8.6 Hz,  2H), 7.38 (m,
1H), 7.78 (s, 1H), 7.95 (rn, 1H). MS (ES1) (M+H)}: 372. 57E:
2-[(4.ethoxypheuyl)methyl]-1V,N-diethyl-3-[(5-nitro-2-thienyl)methyl]-
3H-imidazo[4,5- 20 b]pyridine-6-carboxamide To a solution of
6-arnbao-5-[[(4-ethoxyphenyl)acetyl]amino]-N,N-diet diethyl-3 -
pyridinecarbox(30 mg, 0.08 mmol) in dichloroethane (0.5 mL) and acetic acid
(0.5 mL)  



at room temperature was added 5-nitro-2-thiophenecarboxaldehyde (19 mg, 0.12
mmol). The  mixture was stirred for 4.5 hours. BH3.pyridine (8.2 L, 0.08
mmol) was added and the zs reaction brought to 84 C. After stirring
overnight, the mixture was cooled to room  temperature and
5-nitro-2-thiophenecarboxaldehyde (19 mg, 0.12 mmol) was added.- The
mixture was stirred for 5 hours. BH3-pyridine (8.2 L, 0.08 mmol) was added
and.the  reaction brought to 84 C. After stirring overnight, the reaction
was quenched with 1 M NaOH  aqueous solution (20 r L) and extracted with
EtOAc (20 mL). The aqueous phase was back 3o extracted with additional
dichloromethane (2 x 20 mL). The organic phases were combined,  dried with
MgSO4, filtered and concentrated in vacuo. The residue was purified using
silica  gel flash chromatography ((3% MeOH + 0.5% NH4OH aq] in CH2C12) to
provide the title  compound 2-((4-ethoxyphenyl)methyl]-iV,N-diethy1
-3-[(5-nitro-2-thienyl)methyl]- 3H 1 a 0 C T 2005 WO 021085866
PCT/SE02100769  91 imidazo[4,5-b]pyridine-6-carboxamide (purity: >84% at 215
nm, >81% at 254 nm, >68% at  280 nm). 'H-N' R (400 MHz, CDC13): 61.23 (m,
6H), 1.40 (t, J= 6.8 Hz, 3H), 3.36 (br s,  2H), 3.60 (br s, 211), 3.98 (q,
J= 6.8 H7,211), 4.29 (s, 2H), 4.84 (s, 2H), 6.80 (d, J= 8.6 Hz,  2H),
7.07(d, J = 8.6 Hz, 2H), 7.66 (d, J = 4.1 Hz, 1 H), 7.77 (d, J = 4.1 Hz,
1H), 8.03 (d, J =  5 2.0 Hz, 1H), 8.03 (d, J= 2.0 Hz, IM. MS (ESI) (M+H)T:
494. Example 58 - 3-(CyclopropylmethyI)-2-[(4-ethoxyphenyl)methyl]
Nmethyl-3H-imidaw[4,5-b]pyridin  6-amine  to SSA:
N-(cyclopropylmethyl)-3,5-dinitro-2 pyridinamine To a solution of
2-chloro'-3,5-dinitro-pyridine (1.00 g, 4.91 mmol) in dichloromethane  (10
mL), kept at room temperature with a water bath, was added dropwise
cyclopropyl  methylamine (852 pL, 9.83 mmol). Upon addition, an instant
orange coloration was observed and precipitates were detected. The mixture
was stirred for 1 hour. The reaction was quenched  is with I M NaOH aqueous
solution (10 mL) and extracted with EtOAc (20 mL). The organic phase Ryas
washed with brine, dried with MgSO4, filtered and concentrated in vacuo. The
process gave 1.117 g of the title compound N
(cyclopropylmethyl)-3,5-dinitro-2-pyridinamine  (96% yield from
2-chloro-3,5-dinitro-pyridine), with purity >96% byHPLC analysis. The
residue was used without further purification.'H-NMR (400 M Iz, CDC13): 5
0.36 (m, 2H), 20 0.66 (m, 2H), 1.18 (m, 11-1), 3.61 (dd, J= 5.3, 7.2 Hz,
2H), 8.85 (m, 1H), 9.23 (m, 2H). MS  



(ESI) (M+H)-'': 239. 58B:
N22-(cyclopropylraethyl)-5-nitro-2,3-pyridinediamine To a solution
ofN-(cyciopropylmethyl)-3,5-dinitro 2-pyridinamine (1.17 g, 4.92 - 25 mmol)
in EtOAc (50 mL) at room temperature was added Pd/C (394 mg, 0.25 mmol, 10%
grade). The mixture was placed in a Parr apparatus under 35 psi H2. The
mixture was shaken  overnight, The reaction was filtered over Celite and
concentrated in vacuo. The residue was purified using silica get flash
chromatography ([2.5% MeOH + I% NH4OH a:q] in CH2CI2) to  provide 792 mg of
the title compound N -(cyclopropylmethyl)-5 nitro-2,3 pyridinediamine 30
(77.3% yield from N (cyclopropylmethyl)-3,5-dinitro-2-pyridinamine). 'H-NMR
(400 MHz,  CDCI3): 8 0.31 (m, 2H), 0,61 (m, 2H),1.14 (m, 1H), 3.34 (br s,
2H), 3.42 (dd, J= 5.3, 7.2 Hz,  2H), 5.15 (br s, 111), 7.62 (d, J= 2.5 Hz,
11-), 8.73 (d, J= 2.5 Hz, 2H). MS (ESI) (M+H)+:  209. 1 0 OCT 2005 WO
02/085866 PCTISE02/00769  92 58C:
3-(cyclopropylmethyI)-2-[(4-ethoxyphenyl)methyl]-6-nitro-3H-imidazo[4,
5-b)pyridine  To a solution ofN2-(cyclopropylmethyl)-5-nitro
-2,3-pyridinediamice (792 mg, 3.80 mmol) in dichloromethane (50 mL) at room
temperature was added 4-ethoxy-benzeneacetyl  5 chloride (795 mg, 4.00
mmol). The mixture was stirred for 10 hours. The mixture was  concentrated
in vacua and the residue dissolved in diehldroethane (25 mL) and acetic acid
(25  mL). The mixture was stirred for 48 hours at 85 C. The reaction was
then cooled to room  temperature and brought to pH = 1.0 by addition of 1 M
NaOH aqueous solution. The mixture  was extracted with EtOAc (SO mL). The
aqueous phase was back-extracted with additional io EtOAc (2 x 50 mL). The
organic phases were combined, dried with M,'-S04, filtered and  concentrated
in vacuo. The residue was purified using silica gel flash chromatography
([2.5% Me0H : 0.5% NH4OH' aq] in CH2C12) to provide 1.02 g of the title
compound 3-
(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-6-nitro-3H-imidazo[4,5-b]pyri
dine (76.0%  yield from N2-(cyclopropylmethyl)-5-nitro-2,3-pyridinediamine).
'H-NqvfR (400 MHz, Is CDC13): S 0.44 (rn, 2H), 0.52 (m, 214), 1.10 (m,
11-1), 1.40 (t, J= 6.8 Hz, 31-1), 4.01 (q, J= 6.8  Hz, 2H), 4.10 (d, J = 7.2
Hz, 2H), 4.35 (s, 2H), 6.86 (d, J= 8.8 Hz, 2H), 7.18 (d, J = 8.8 Hz,  2H),
8.80 (d, J= 2.3 Hz, 1H), 9.26 (d, J= 2.3 Hz, 1H). MS (ESI) (ICI+H) 353. 58D:
3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-
3H-imidazo[4,5-b]pyridin-6-amine  20 To a solution of
3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-6-nitro-3H 



imidazo[4,5-b]pyridine(1.35 g, 3.84 mmol) in EtOAc (20 mL) and acetic acid
(1 mL) at room  temperature was added Pd/C (308 mg, 10% grade). The mixture
was placed in a Parr apparatus under 35 psi H2. The mixture was shaken for
72 hours. The reaction was filtered  over Celite. The filtrate was taken up
into I M NaOH aqueous solution (25 mL) and EtOAc 25 (50 mL) and the phases
separated. The aqueous phase was back-extracted with additional  EtOAc (2 x
50 mL). The organic phases were combined, dried with MgSO4, filtered and
concentrated in vacua. The process gave 1.18 g of the title compound
3-(cyclopropylmethyl) 2-[(4-ethoxypbenyl)methyl]-
3H-imidazo[4,5-b]pyridin-6-amine (95% yield from 3-
(cyclopropylmethyl)-2-[(4-ethoxypbenyl)methyl]-6-nitro-3H-imidazo[4,5-b]pyri
dine), with 30 purity >95% by HPLC analysis. The residue was used without
further purification. }H-NNv[R  (400 MHz, CDC13): S 0.35 (m, 2H), 0.46 (m,
2H), 1.11 (m, 1H), 1.39 (t, J= 6.8 Hz, 3H), 3.26  (br s, 2H), 3.98 (m, 411),
4.25 (s, 2H), 6.83 (d, J= 8.8 Hz, 2H), 7.16 (d, J= 8.8 Hz, 2H), 7.34  (d, J
= 2.3 Hz, 1 H), 7.87 (d, J = 2.3 Hz, 1H). MS (ESI) (M+H)+: 323. 18 OCT 2005
WO 021085866 PCTISE02100769  93 58E:
[3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-3Hr
imidazo[4,5-b]pyridin-6-yl]- carbamic acid methyl ester  To a solution of
3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]- 3H- imidazo[4,5- s
b]pyridin-6-amine (1.18 g, 3.66 mmol) in dichloromethane (20 mL) at 0 C was
-added  Hunig's base (869 p.L, 4.99 mmol) followed by methyl chloroformate
(326 .iL, 4.22 mmol).  The mixture was brought to room temperature and
stirred overnight. The reaction was  quenched with Nl-14C1 saturated aqueous
solution and extracted with dichloromethane (50 ZtL).  i0 The aqueous phase
was back-extracted with additional dichloromethane (2 x 50 mL). The organic
phases were combined, dried with MgSO4, filtered and concentrated in vacuo.
The residue was purified using silica gel flash chromatography ([3'to 7%
MeOH + 1%  NH4OH aq] in CH2C12) to provide 1.02 g of the title compound
[3-(cyclopropylmethyl)-2-((4-
ethoxyphenyl)methyl]-3H-imidazo[4,5-b]pyridin-6-yl]-carbamic acid methyl
ester (73.3% Ii yield from 3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-
3H-imidazo[4,5-b]pyridin-6- amine). 'H-NMR (400 MHz, CDC13): 6 0.38 (m, 2H),
0.45 (m, 2H), 1.11 (m, IH), 1.39 (t, J=  7.0 Hz, 3H), 3.81 (s, 31-1), 4.00
(m, 4H), 4.29 (s, 2H), 6.69 (br s, IH), 6.84 (d, J= 8.6 Hz, 2H),  7.15 (d,
J= 8.6 Hz, 2H), 8.13 (br s, 1H), 8.26 (br s, 1H). MS (ESI) (M+H)+: 381. 



20 58F: 3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl}-N-methyl-3H
imidazo[4,5-b]pyridin- 6-amine To a solution of
(3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-3H-imidazo[4,5-
b]pyridin-6-yl]-carbamic acid methyl ester (550 mg, 1.46 mmol) in
dichloromethane (20 mL)  at room temperature was added I M HCI in diethyl
ether solution (3 mL). The mixture was 25 stirred for 10 minutes and
concentrated in vacuo. The residue was taken up into THE (15 mL) and diethyl
ether (30 mL) and cooled to 0 C. LAH (137 mg, 3.61mmol) was added to the
solution. The mixture was stirred overnight. The reaction was then cooled to
-78'C and  quenched with McOH (3.20 mL) and water (3.20 mL), Na2SO4 was
added to the mixture  which was allowed to slowly warm up to room
temperature. The mixture was filtered over  3a Celite and concentrated in
vacuo. The residue was purified using silica gel flash chromatography ([3.5%
MeOH + 0.5% NH4OH aq] in CH2CI2) to provide 445 mg of the title  compound
3-(cyclopropymmethyl) -2-[(4-ethoxyphenyl)methyl]-N-methyl-3H-imi.dazo[4,5-
b]pyridin-6-amine (90.6% yield from
[3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-3H 1 8 OCT 2005 WO 02108
866 PCT/SE02100769  94 imidazo[4,5-b]pyridin-6-ylj-carbamic acid methyl
ester). 'H-_NrMR (400 MHz, CDC13): 6 0.35  (m, 2H), 0.46 (m, 21-1), 1.11 (m,
1H), 1.39 (t, J= 7.0 Hz, 3H), 2.90 (s, 3H), 3.98 (m, 4H), 4.25  (s, 2H),
6.83 (d, J= 8.8 Hz, 2H), 7.15 (d, J= 8.8 Hz, 2H), 7.23 (d, J= 2.5 Hz, 1H),
7.83 (d, J  = 2.5 Hz, IH). MS (ESI) (M+H)'': 337. 5 Example 59 N.43
-(CycIopropy].methyl)-2-[(4-ethoxyphenyl)methyl]-3Hjimidazo[4,5-bjpyridin-6-
yl]- NV,3-dimethyl-butanamide To a solution of
3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-N-methyl-3H  10
imidazo[4,5-b]pyridin-6-amine (143.6 mg, 0.43 mmol) in dichloroethane (17
mL) at room  temperature was added triethylamine (300 FAT., 2.15 mmol)
followed by isovaleryl chloride  (156 L, 1.25 mrnol). The mixture was
stirred overnight. The reaction was quenched with  Na2C03 saturated aqueous
solution (10 mL) and extracted with EtOAc (25'mL). The aqueous  phase was
back-extracted with additional EtOAc (25 mL). The organic phases were 13
combined, dried with MgSO4, filtered and concentrated in vacuo. The residue
was purified  using preparative HPLC (C-18 column, 10 to 70% [0.1% TFA in
AcCN solution] in 0.1%  TFA aqueous solution) to provide 95.5 mg of the TFA
salt of the title compound N-[3- 



(cyclopropylmethyl)-2-[(4-etho
cyphenyl)methyl]-3H-imidazo(4,5-b]pyridin-6-yl]-N,3- dimethyl-butanamide
(41.5% yield from 3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl] 20 111
ruethyl-3H imidazo[4,5-b]pyridin-6-amine). 'H-NrLvfk (400 MHz, d3-MeOD): S
0.45 (m,  4H), 0.82 (m, 6H), 1.17 (m, 1H), 1.36 (t, J = 7.0 Hz, 3H), 2.00
(m, 2H), 3.32 (s, 3H), 4.00 (t, J  7.0 Hz, 2H), 4.22 (d, J = 7.2 Hz, 2H),
4.44 (s, 2H), 6.90 (d, 7 = 8.6 Hz, 211), 7.23 (d, J = 8.6  Hz, 2H), 7.97 (d,
J = 2.15 Hz, 1H), 8.33 (br s, 1H). MS (ES1) (7rI+H)T: 421. 23 Example 60
1Y-[3-(Cycl opropylm ethyl) -2-[(4- eth oxyp henyl)m ethyl] -3H-imidazo
[4,5-b] pyri din-6-ylj- 1V methyl-Pi'-(1-methylethyl)-urea To a solution of
3-(cyclopropylmethyl)-2-[(4-ethoxypiienyl)methyl]-N-methyl-3H-
imidazo[4,5-b]pyridin-6-amine (163.4 mg, 0.49 mmol) in DMF (20 mL) at room
temperature  30 was added isopropyl isocyanate (48 L, 0.49 mmol). The
mixture was stirred for 72 hours at 50 C. HPLC analysis of the reaction
mixture indicated the presence of starting material. Hence, more isopropyl
isocyanate (144 L, 1.47 mmol) was added. The resulting mixture was  stirred
for 12 hours at 50 C. The reaction was then taken up into water (150 mL) and
ELOAc 1 8 O C T 2905 WO 021085866 PCTISE02190769  95 (150 mL). The aqueous
phase was back extracted with additional EtOAc (100 mL). The  organic phases
were combined, dried with MgSO4, filtered and concentrated in vacua. The
residue was purified using preparative HPLC (C-18 column, 10 to 70% [0.1%
TFA in AcCN  solution]. in 0.1% TFA aqueous solution) to provide 92 mg of
the TFA salt of the title s compound
N-[3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methylj-3H-imidazo[4,5-b]pyridin
- 6-yl]-N-methyl N-(1-methylethyl)-urea (35.0% yield from
3-(cyclopropylmethyl) 2-[(4- ethoxyphenyl)methyl]
i-methyl-3H-imidazo[4,5-b]pyridin 6-amine). 'H-NMR (400 MHz, d3- MeOD): 8
0.46 (m, 411), 1.09 (d, J = 6.6 Hz, 6H), 1.18 (i, 1H), 1.36 (t, J = 7.0 Hz,
3H), 3.30  (s, 3H), 3.92 (m, IH), 4.00 (t, I = 7.0 Hz, 2H), 4.22 (d, J = 7.2
Hz, 2H), 4.44-(s, 2H),6.90 (d, J 10 = 8.6 Hz, 2H), 7.22 (d, J = 8.6 Hz, 2H),
7.933 (d, J = 2.2 Hz, 1H), 8.34 (d, J = 2.2 Hz, IH). ISIS  (ESI) (M .H)+:
422. Example 61 IV
[3-(Cyclopropylmethyl)-2-j(4-ethox)phenyl)methyl]-3H-imidazo[4,5-b]pyridin-6
_ylj- is N methyl-b enzenesulfonamide To a solution of
3-(cyclopropylmethyi)-2-[(4-ethoxyphenyl)methyl] N methyl-3H- 



iznidazo[4,5-b]pyridin-6-amine (237.0 rag, 0.70 mmol) in acetonitrile (5 mL)
at room  temperature was added triethylamine (196 L, 1.41 mmol) followed by
benzenesulfonyl  chloride (156 L, 0.92 mmol). The mixture was stirred
overnight. The reaction mixture was 20 concentrated in vacua. The residue
was dissolved into EtOAc (10 ml) and Na,CO3 saturated  aqueous solution (10
mL). The phases were separated and the aqueous phase was back- extracted
with additional EtOAc (10 mL). The organic phases were combined, dried with
MgSO4, filtered and concentrated in vacua. The residue was purified using
preparative HPLC  (C-18 column, 20 to 80% [0.1% AcOH in AcCN solution] in.
0.1% AcOH aqueous solution) 25 to provide 63 rug of the AcOH salt of the
title compound N-[3-(cyclopropylmethyl)-2-[(4-
ethoxyphenyl)methyl]-3H-imidazo[4,5-b]pyridin-6-yl]-!-methyl-benzenesulfonam
ide (17%  yield from 3 -(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-N
methyl-3H-imidazo[4,5- b]pyridin-6-amine).'H NMR (400 NIHz, d3-McOD): S 0.37
(m, 2H), 0.42 (m, 2H),1.10 (m,  1H), 1.35 (t, J = 7.0 Hz, 3H), 3.31 (s, 3H);
3:99 (t, J = 7.0 Hz, 2H), 4.10 (d, J = 7.2 Hz, 2H), 3D 4.32 (s, 2H), 6.86
(d, J = 8.6 Hz, 2H), 7.17 (d, J = 8.6 Hz, 2H), 7.55 (m, 2H), 7.57 (m, 2H),
7.59 (m, 1.H), 7.70 (m, 1H), 8.11(d, J = 2.2 Hz, 1H). MS (ESI) (M+H)+: 477.
180CT2005 WO 021085866 PCTISE02/00769  96 Example 62 N- [3-(Cyclopropyl
methyl)-2- [(4-ethoxyphenyl)methylj-3H-imidazo[4,5-b]pyridin- 6-yl]-
Nmethyl-2-thiophenesulfonamid e To a solution of
3-(cyclopropylmethyl)-2-((4-ethoxyphenyl)methyl]-N-methyl-3H- 5
imidazo[4,5-b]pyridin-6-amine (250.0 mg, 0.74 mmol) in acetonitrile (5 mL)
at room temperature was added tri ethyl amine.(207 uL, 1.49 mmol) followed
by 2-thiophenesulfonyl  chloride (176 L, 0.96 mmol). The mixture was stirred
overnight. The reaction mixture was  concentrated in vacuo. The residue was
dissolved into EtOAc (10 ml) and Na2CO3 saturated  aqueous solution (10 mL),
The phases were separated and the aqueous phase was back to extracted with
additional EtOAc (10 mL). The organic phases were combined, dried with
MgSO4, filtered and concentrated in vacuo. The residue was purified using
preparative HPLC (C-18 column, 20 to 80% [0.1% AcOH in AcCN solution] in
0.1% A6OH aqueous solution)  to provide 72 mg of the AcOH salt of the title
compound N [3-(cyclopropylmethyl)-2-[(4  ethoxyphenyl)methyl]-3H-imidazo[4,5
-b]pyridin-6-yl]-N-methyl-2-thiophenesulfonamide 15 (18% yield from
3-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methyl]-N-methyl-3H- 



imidazo[4,5-b]pyridin-6-amine). 'H-NNa (400 IyiHz, d3-McOD): 5 0.37 (zn,
2H), 0.43 (m,  2H), 1.10 (in, I H), 1.35 (t, J = 7.0 Hz, 3M,.3.32 (s, 3H),
3.99 (t, J = 7.0 Hz, 2H), 4.10 (d, 7
7.2Hz,2H),4.32(s,2H),6.86(d,I=8.8Hz,2H),7.17(d,3 8.8 Hz, 2H), 7.20 (ta, 1H))
7.44 (d, J= 5.3 Hz, 1H),7.61 (d,J=2.3Hz, IH),7.85(d,J=5.1Hz,
1H),8.15(d,3=2.3Hz,  20 1H). AS (ESD (;vl+H)T: 483. 1 0 OCT 2005 WO
021085866 PCT/SE02/00769  97 a) En  O  N cd z 0 C' M 00  d O  .n  a)  Cd  0
'1 v c~  A  v M  N 0 
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100 Example 110 tar
[1-(cyclopropylmethyl)-2-[(4-ethoxyphenyl)methylJ-lH-benzimidazol-
-yl]-N-methyl- 1-piperidinecarboxamide Into.a solution of
1-(cyclopropylmethyl)-2-[1-(4-ethoxyphenyl)methylJ-N methyl-1H  5
benzimidazol-5-amine (67.2 mg, 0.2 mmol, which was prepared according to a
procedure  described in Example 51AA), DIPEA (51.7 mg, 0.4 mmol) and DMAP (5
mg) in MeCN (8  mL) was added piperidine carbonyl chloride (44.3 nag, 0.3
mmol) at room temperature. The  reaction mixture was heated for 24 h at
reflux, quenched with H2O (50 mL), and extracted  with EtOAc (4x20 nL). The
combined organic phases were washed with NaCl aquesous Eo solution and dried
over Na2SO4. Upon filtration and evaporation of the solvent, the residue
was purified by MPLC using EtOAc on silica gel to give 75.2 mg (84%) of a
colorless syrup,  which was converted to a TFA salt as a white solid. 'H a ,
(CD30D): 5 0.51 (m, 2H), 0.66  (rn., 2H), 1.28 (ro, 1H), 1.41 (m, 7TH, 1.55
(m, 2H), 3.28 (s, 3H), 3.34 (m, 4H), 4.07 (q, J 7.1 Hz, 2H), 4.39 (d, J= 7,2
Hz, 2H), 4.57 (s, 2H), 7.01 (m, 2H), 7.30 (m, 2H), 7.39 (dd, J  is 9.0, 2.1
Hz, 1H)', 7.44 (d, J = 2.0 Hz, l H), 7.90 (d, J = 9.0 Hz, 1H). MS (FSl)
(M+H)+ =  447.36. Anal. Calcd for C27H34N402+0.90 TFA+0.60 H20: C, 61.77; H,
6.50; N, 10.00.  Found: C, 61:90; H, 6.65; N, 9.79. S Example 111 20
N-(1-(cycloprapyimethyl)-2-[(4-ethax-yphenyl)methyl]-JR-benzimidazol-5-yl]-N
-methyl- 1-pyrrolidinecarboxamide Into a solution of
1-(cyclopropylmethyl)-2-[1-(4-ethoxyphenyl)methyl]-N-methyl-IH
benzimidazol-5-amine (67.2 mg, 0.2 mmol, , which was prepared according to a
procedure  



described in Example 51AA), DLPEA (51.7 mg, 0.4 mmol) and DMAP (5 mg) in
McCN (8 25- mL) was added pyrrolidine carbonyl chloride (40.1 mg, 0.3 mmol)
at room temperature. The  reaction mixture was heated for 24 h at reflux,
quenched with H2O (50 mL), and extracted  with EtOAc (4x20 mL). The combi.:.
1 organic phases were washed with NaCl aquesous  solution and dried over
Na2S04. Upon filtration and evaporation of the solvent, the residue  was
purified by MPLC using EtOAc on silica gel to give 79.4 nag (920/0) of a
colorless syrup, 30 which was converted to a TFA salt, white solid. 'H N MR
(CD3OD): 6 0.50 (m, 2H), 0.65 (m,  2H), 1.29 (m, 1H), 1.41 (t, J= 7.2 Hz,
3H), 1.75 (m, 4H), 3.28 (s, 3H), 3.34 (m, 4H), 4.07 (q,  J = 7.0 Hz, 2H),
4.39 (d, J= 7.2 Hz, 2H), 4.58 (s, 21-1),7.01 (m, 2H), 7.31 (m, 2H), 7.43
(dd, 10DCT2H5 WO 02/085866 PCT/SE02100769  101 J= 9.0, 2.1 Hz, 1H), 7.48 (m,
1H), 7.91 (d, J= 8.8 Hz, 1H). MS (ESI) (M+H)~ = 43334.  Anal. Calcd for
C26H32N402T0.90 TFA+0.20 H20: C, 61.97; H, 6,23; N, 10.40. Found: C,  62.01;
H, 6.20; N, 10.04. 5 1 8 OCT 2005 102 What is claimed is: 1. A compound of
formula I or a pharmaceutically acceptable salt thereof; X-Ar-O R2 I wherein
R' is selected from the group consisting of -(Cl- C8)alkyl, -(C2-
C8)alkenyl, R42N (CI C6)alkyl-, R42NC (= O)(CI- C6)alkyl-, R4O(CI-
C6)alkyl-, R4OC(=0)(C1-C6)alkyl-, R4C (=O)(C1- C6)alkyl-, R4C (=O)(C,-
C6)alkyl-, R42NS02(C1-C6)alkyl-, R4CS02,NR4(C1-C6)alkyl,
R42NC(=0)NR4(C1-C6)alkyi-, R42NSO2NR4(CI-C6)alkyl-, aryl (C1-C6)alkyl,
aroyl(C1-C6)alkyl-,  heteroaryl(C1-C6)alkyl, heteroaroyl(C,-C6)alkyl,
(C3-Cs)heterocycloalkyl(Cj-C6)alkyl, bicyclic  heteroaryl(C1-C6)alkyl and
bicyclic heteroaroyl(C1-C6)alkyl; wherein said -(C2-C8) alkenyl, and
-(CI-C8)alkyl of R' are unsubstituted or substituted by one  or more
moieties independently selected from the group consisting of halogen, cyano,
acetoxymethyl, and nitro; 



Ar is an optionally substituted aryl moiety; R2 is -(C1-C6)alkyl,
unsubstituted or substituted on 1-6 carbons by one or more fluorine
substituents, or (C1-C6)cycloalkyl; R3 is selected from the group consisting
of 103 R6 15 i5 Rr N !1 N~ R6 6 N 0 0 (a) (b) R5  1 RkS,N  0 0 (e) ' and R 0
(c) RG R5  RAN Y N"Y , S (d) R6 Y 18OCT2005 I (') 0) R4 is a moiety
independently selected from the group consisting of -H, -( Cl-C6)alkyl, -
(C2-C6)  alkenyl and -( C2-C6)alkynyl; RS moieties are independently
selected from the group consisting of-H, (C1-C6)alkyl, -( C2- C6)alkenyl and
heterocyclyl; R6 moieties are independently selected from the group
consisting of -H, -(CI-C6)alkyl, -(C2- C6)alkenyl and -( Cl-C6)alkanoyl,
heterocyclyl, heterocyclyl(C I -C3)alkyl, aryl, aryl(CI-C3)alkyl,  



heteroaryl, heteroaryl (C1-C3)alkyl, bicyclic heteroaryl, and bicyclic
heteroaryl(C I -C3)alkyl; With a proviso that: When R3 is (b) or (i), R6 is
not -( C1-C6)alkyl;  When R3 is 6), R5 are not both -H; RS and R6 may
combine to form a 5-7 membered heterocycle; X is selected from the group
consisting of -C(RS)2-, NW-, C(=0)-, -CH-CH2-,  CH=CH-, -0-, -C(R)(R')-, and
-S(O) ,- (where n = 0, 1 or 2), where R. and R'= (C i-C6)alkyl,  OR", or H,
and R" = H or (C1-C6)alkyl; and Y is carbon or nitrogen, wherein if R'
represents R4 2N (CI-C6)alkyl-, wherein both occurrences of R4 represent -
(CI- C6)alkyl, then R3 is not acetyl, -NH2, or acetamido. 104 2. A compound
according to Claim 1, wherein: C6)alkenyl, and heteroaryl; wherein said
heteroaryl is unsubstituted or substituted by -(C1-C5)alkyl. 3. A compound
Formula I, X-Ar--O R2 wherein:  R' is selected from the group consisting of
cyclopropylmethyl, ethyl, propyl, allyl, isopentyl, benzyl, methoxyethyl,
dimethylaminoethyl, 4-pyridylmethyl, 2-pyridylmethyl, 1-pyrrolylethyl,
1-morpholinoethyl, 5-(2-methylthiazolyl), cyclohexylmethyl,
2-pyrrolidylmethyl, N-methyl-2- pyrrolidylmethyl, 2-piperidylmethyl,
N-methyl-2-piperidylmethyl, 3-thienylmethyl, 2- tetrahydrofuranylmethyl,
(2-nitrothiophene-5-yl)methyl, (1-methyl-lH-imidazole-2-yl)methyl,
(5-(acetoxymethyl)-2-furanyl)methyl, (2,3-dihydro-1H  isoindole-1-yl)methyl,
and 5-(2-methylthiazolyl); R2 is selected from the group consisting of -CH3,
-CH2CH3, -CH(CH3)2, and CF3;  R3 is selected from the group consisting of:
Rs R$ I- l Rg-- N '-f N>  0 (a) 



0`~0 R~N~'S ~6 R Rs T5 R  N, iN N S 0 (b) I S 0 0  (d) (e) S and 0 10 O C T
2005 (f) (g) (h) (k) 105 R5 is selected from the group consisting of H,
-CH3, -CH2CH3, -CH=C H2 and is - CH2-CH=CH2; R6 is selected from the group
consisting of -CH3, -CH2CH3, -CH=CH2, -CHz  CH=CHz, -CH2-CH2-CH=CH2,
-CH2CH(CH3)2 and 5-methyl-3-isoxazole; Ar is a phenyl or six-membered
heteroaromatic ring system, either of which maybe  unsubstituted or
substituted by one or more moieties independently selected from the group
consisting of (C1-C6)alkyl, halogen, trifluoromethyl, cyan, nitro, hydroxy
and -OR4; X is selected from the group consisting of -CH2-, -CH2CH2-, -S-,
=0-, -CH(CH3)-, - C(CH3)2-, -CH(OH)-, -NH-, -N(CH3)-, and -C(=O)-; and X is
positioned on ring Ar in a 1,4 relationship with respect to the -O-R2 group.
4. A compound according to Claim 1, wherein:  R2 is -CH2CH3; Ar is
upsubstituted phenyl orpyridyl; X is selected from the group consisting of
-CH2:, -CH2CH2-, -5-, -CH(CH3)-, - C(CH3)r, -CH(OH)-, -NH-, -N(CH3)-, and
-0-; X is positioned on ring Ar in a 1,4 relationship with respect to the
-O-R2 group; and R4 is methyl. 



18 O C T 2005 5. A compound of Formula I according to any one of Claims 1-4
for use in therapy 106 6. A compound according to Claim 5, wherein the
therapy is pain management. 18 OCT 2005 7. Use of a compound according to
any one of Claims 1-4 for the manufacture of a medicament  for use in the
therapy of pain. 8. A pharmaceutical composition comprising a compound
according to any one of Claims 1-4 as  an active ingredient in association
with a pharmaceutically acceptable carrier. 9. A method for the therapy of
pain in a warm-blooded animal, comprising administering to said  animal in
need of such therapy a therapeutically effective amount of a compound as
described in  any one of Claims 1 to 4. 






