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NOVEL TYROSINE KINASE INHIBITORS

RELATED APPLICATIONS
This application claims the benefit under 35 U.S.C. Section 119(e) of U.S.

Provisional Patent Application No. 60/279,327 filed March 28, 2001.
FIELD OF INVENTION

The present invention relates generally to the field of tyrosine kinase enzyme
inhibition using novel small molecules.

BACKGROUND OF THE INVENTION

Tyrosine Kinases are a class of enzymes, which catalyze the transfer of the
terminal phosphate of adenosine triphosphate to the phenolic hydroxyl group of a
tyrosine residue present in the target protein. Tyrosine kinases play a critical role in
signal transduction for several cellular functions including cell proliferation,
carcinogenesis, apoptosis, and cell differentiation (Plowman, G. D.; Ullrich, A.;
Shawver, L. K.: Receptor Tyrosine Kinases As Targets For Drug Intervention.
DNA&P (1994) 7: 334-339). Therefore inhibitors of these enzymes would be useful for
the treatment or prevention of proliferative diseases which are dependent on these
enzymes. Strong epidemiologic evidence suggests that the overexpression or
activation of receptor protein tyrosine kinases leading to constitutive mitogenic
signaling is an important factor in a growing number of human malignancies.
Tyrosine kinases that have been implicated in these processes include Abl, CDK's,
EGF, EMT, FGF, FAK, Flk-1/KDR, HER-2, IGF-1R, IR, LCK, MET, PDGF, Src,
and VEGF (Traxler, P.M. Protein Tyrosine Kinase Inhibitors in Cancer Treatment.
Exp. Opin. Ther. Patents (1997) 7: 571-588; incorporated herein by reference).
Hence, there is an ongoing need to investigate novel compounds that can be used to

regulate or inhibit tyrosine kinase enzymes.

SUMMARY OF THE INVENTION
The present invention relates to compounds which inhibit tyrosine kinase
enzymes, compositions which contain tyrosine kinase inhibiting compounds and
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methods of using inhibitors of tyrosine kinase enzymes to treat diseases which are
characterized by an overexpression or upregulation of tyrosine kinase activity such as
cancer, diabetes, restenosis, arteriosclerosis, psoriasis, angiogenic diseases and
jmmunologic disorders (Powis, G.; Workman, P. Signaling targets For The
Development of Cancer Drugs. Anti-Cancer Drug Design (1994), 9: 263-277;
Merenmies, J.; Parada, L. F.; Henkemeyer, M. Receptor Tyrosine Kinase Signaling
in Vascular Development. Cell Growth Differ (1997) 8: 3-10; Shawver, L. K.;
Lipsosn, K. E.; Fong, T. A. T.; McMahon, G.; Plowman, G. D.; Strawn, L. M.
Receptor Tyrosine Kinases As Targets For Inhibition of Angiogenesis. Drug
Discovery Today (1997) 2: 50-63; all herein incorporated by reference).

In addition to being used as single agents, it is contemplated that tyrosine
kinase inhibitors can enhance the activity of cytotoxic or cytostatic treatments when
used in combination with standard therapies known in the art.

The present invention is directed to compounds having formula I

g R?
R? N W
R { Y l)_ o
RS R W
I

its enantiomers, diastereomers, pharmaceutically acceptable salts, hydrates, prodrugs

and solvates thereof;

wherein

X is selected from the group consisting of N, C, C,-Cs alkyl, C|-C; alkyl
substituted with one or more R’ and a direct bond;

Y is selected from the group consisting of Oand S ;

W is selected from the group consisting of N, C, O, and S, provided that when
W is O or S, R? is absent;
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R, R% R3, R, R%, RS, R, R®, R® are each independently selected from the
group consisting of H, C;alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, halo,
amino, OR%, NO;, OH, SR®, NR¥R®! , CN, CO,R®, CONR®R®!, CO,NR*R®',
NRZCONR¥RY', NR¥SO,R®' , SO:NRR®, CINR®)NR®R®!, aryl, heteroary!,
(CH2),0R”, (CHz)NR*R®, (CH2):SR¥, (CHa)a ary}, (CHy)s heteroaryl, ,

{CHa), heterocycloalkyl, NH-Z-aryl, and NH-Z-heteroaryl;
whereinnis 1 to 3; and

Z is selected from the group consisting of C; — C, alkyl, alkenyl, and alkynyl
chain; Z having one or more hydroxy, thiol, alkoxy, thioalkoxy, amino, halo,
NR¥SO,R® groups; Z optionally incorporating one or more groups selected from the
group consisting of CO, CNOH, CNOR%®, CNNR%®, CNNCOR® and CNNSO,R¥"
and

R%, R®, and R® are indépendently selected from the group consisting of H,

alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, hydroxy, alkoxy, aryl, heteroaryl,
heteroarylalky!, and alkyl-R® wherein

R? is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino,
alkylamino, dialkylamino, aryl, heteroaryl, cyano, halo, sulfoxy, sulfonyl, -
NR*COORY, -NR¥C(O)RY, -NR¥SO;RY, -C(O)NR*R?', heteroaryl or
heterocycloalkyl; and _

R and R3! are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%,

In preferred embodiments, R', R?, R%and R® are H;

R?’and R*are H or F;

Y is O;

X is selected from the group consisting of N and CH;

Wis N;

R is selected from the group consisting of H, methyl, ethyl, isopropyl,
secondary butyl, cyclopropyl, F, and CF;;

RS is selected from the group consisting of H, 2-aminomethylpyridine,
NHCH(CH;OH)CH,Ph, NHCH2CH(OH)aryl, and NHCH(CH;OH)CHaaryl; and
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R? is selected from the group consisting of OR®, C(NH)NHR®, C(O)NHR®
imidazole, imidazoline, tetrahydropyrimidine, piperazine, morpholine,
homomorpholine, piperidine, pyrrolidine, homopiperazine and amino; wherein

R% is selected from the group consisting of H, alkyl, cycloalkyl,

5 heterocycloalkyl, and alkyl-R? wherein R¥ is hydrogen, alkenyl, hydroxy, thio),
thioalkoxy, alkoxy, thioalkoxy, halo, cyano, sulfoxy, sulfonyl, -NR*COOR?, -
NR¥C(O)RY, -NR¥SO,R*, -C(O)NR¥R?, or a heteroaryl or heterocycloalkyl; and

Ry and Ry, are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%.

The invention also provides a pharmaceutical composition comprising a

10 compound of formula I, as defined above, and a pharmaceutically acceptable carrier.

The invention further provides a pharmaceutical composition comprising a
compound of formula I, as defined above, in combination with pharmaceutically
acceptable carrier and at Ieast one other anti-cancer agent optionally formulated as a
fixed dose.

15 Additionally provided is a method of treating a condition associated with at
least one tyrosine kinase enzyme comprising administering to a mammalian species in .
need of such treatment an cffective amount of a compound of formula I, as defined
above. Furthermore, the invention provides a method of treating a condition
associated with at least one tyrosine kinase enzyme comprising administering to a

20 mammalian species at least one other anti-cancer agent in combination with a
compound of formula I, as defined above.

DESCRIPTION

25 The present invention provides for compounds of formula I, as defined above,
pharmaceutical compositions employing such compounds and methods of using such
compounds.

Listed below are definitions of various terms used to describe the compounds
of the instant invention. These definitions apply to the terms as they are used

30 throughout the specification (unless they are otherwise limited in specific instances)

either individually or as part of a larger group.
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The term "alkyl" herein alone or as part of another group refers to a
monovealent alkane (hydrocarbon) derived radical containing from 1 to 12 carbon
atoms unless otherwise defined. An alkyl group is an optionally substinuted straight,
branched or cyclic saturated hydrocarbon group. When substituted, alkyl groups may
be substituted with up to four substituent groups, R as defined, at any available point
of attachment. When the alkyl group is said to be substituted with an alkyl group, this
is used interchangeably with “branched alkyl group”. Exemplary unsubstituted such
groups include methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl, isobutyl, pentyl,
hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decy!,
undecyl, dodecyl, and the like. Exemplary substituents may include but are not
limited to one or more of the following groups: hydroxy, halo (such as F, CI, Br, I),
haloalkyl (such as CCl3 or CF3), alkoxy, alkylthio, cyano, carboxy (-COOH),
alkylcarbonyl (-C(O)R), alkoxycarbonyl (-OCOR), amino, carbamoyl (-NHCOOR or
-OCONHR), urea (-NHCONHRY), thiol, (-SH), sulfoxy, sulfonyl, aryl, heteroaryl, and
heterocycloalkyl. Alkyl groups as defined may also comprise one or more carbon to
carbon double bonds or one or more carbon to carbon triple bonds. Alkyl groups may
also be represented by the formula alkyl-R®. In preferred embodiments, the alkyl
group is a methyl, ethyl, propyl or butyl group and include substituted methyl, ethyl,
propyl or butyl groups.

The term “alkenyl” herein alone or as part of another group refers to a
hydrocarbon radical straight, branched or cyclic containing from 2 to 12 carbon atoms
and at least one carbon to carbon double bond. An alkenyl group may be optionally
substituted in the same manner as described for an alkyl group.

The term “alkynyl” herein alone or as part of another group refers to a
hydrocarbon radical straight, branched or cyclic containing from 2 to 12 carbon atoms
and at least one carbon to carbon triple bond. An alkynyl group may be optionally
substituted in the same manner as described for an alkyl group.

The term "alkoxy"” as used alone or in combination herein refers to a straight
or branched chain alky! group covalently bonded to the parent molecule through an
oxygen atom linkage containing from one to ten carbon atoms and the terms "C.¢
alkoxy" and "lower alkoxy" refer to such groups containing from one to six carbon
atoms, examples include, but are not limited to, methoxy, ethoxy, propoxy,
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isopropoxy, butoxy, t-butoxy and the like. The term "optionally substituted” when
used in connection with an alkoxy substituent refers 10 the replacement of up to two
hydrogens, preferably on different carbon atoms with a radical selected form the
group of lower alkyl, phenyl, cyano, halo, triflucromethyl, nitro, hydroxy, alkanoyl,

5 amino, monoalkyl amino and dialkylamino. Alkoxy groups may be substituted in the

same manner that alkyl groups can be substituted as described above.

The term “sulfoxy” herein alone or as part of a group refers to —-SO and may
be substituted with, for example, alkyl or ary! groups.

The term “'sulfonyl” herein alone or as part of a group refers to —-SO> and may

10  be substituted with alkyl or aryl groups.

The term “amino™ herein alone or as part of another group refers to -NH2. An
"amino” may optionally be substituted with one or two substituents, which may be the
same or different, such as alkyl, aryl, arylalkyl, alkenyl, alkynyl, heteroaryl,
heteroarylalkyl, cycloheteroalkyl, cyclobeteroalkylalkyl, cycloalkyl, cycloalkylalkyl,

15 haloalkyl, hydroxyalkyl, alkoxyalkyl or thioalkyl. Preferred substituents include
alkylamino and dialkylamino, such as methylamino, ethylamino, dimethylamino, and
diethylamino. These substituents may be further substituted with a carboxylic acid or
any of the alkyl or aryl substituents set out herein. In addition, the amino substituents
may be taken together with the nitrogen atom to which they are attached to form 1-

20 pyrrolidinyl, 1-piperidinyl, 1-azepinyl, 4-morpholinyl, 4-thiamorpholinyl, 4-
sulfoxymorpholine, 4-sulfonylmorpholine, 1-piperazinyl, 4-alkyl-1-piperazinyl, 4-
arylalkyl-1-piperazinyl, 4-diarylalkyl-1-piperazinyl , 1-homopiperazinyl, 4-alkyl-1-
homopiperazinyl, 4-arylalkyl-1-homopiperazinyl, 4-diarylalkyl-1-homopiperazinyl; 1-
pyrrolidinyl, 1-piperidinyl, or 1-azepinyl, optionally substituted with alkyl, alkoxy,

25  alkylthio, halo, trifluoromethyl or hydroxy .

The term "aryl" herein alone or as part of another group refers to monocyclic
or bicyclic aromatic rings, e.g. phenyl, substituted phenyl and the like, as well as
groups which are fused, e.g., napthyl, phenanthrenyl and the like. An aryl group thus
contains at least one ring having at least 6 atoms, with up to five such rings being

30 present, containing up to 22 atoms therein, with altemating (resonating) double bonds
between adjacent carbon atoms or suitable heteroatoms. Aryl groups may optionally
be substituted with one or more groups including, but not limited to halogen, alkyl, .
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alkeayl, alkynyl, alkoxy, hydroxy, carboxy, carbamoyl, alkyloxycarbonyl,
alkylaminocarbonyl, nitro, trifluoromethyl, amino, cycloalkyl, cyano, alkyl S(O)y,
(m=0, 1, 2), or thiol. Aryl groups may also be substituted with heterocycloalkyl and
heterocycloaryl groups to form fused rings, such as dihydrobenzfuranyl, oxindoly],
indolyl, indolinyl, oxindolyl, benzoxazolidinonyl, benzoxazolinyl and
benzoxazolidinone.

The term “cycloalkyl” herein alone or as part of another group refers to fully
saturated and partially unsaturated hydrocarbon rings of 3 to 9, preferably 3 to 7
carbon atoms. Further, a cycloalkyl may be substituted. A substituted cycloalkyl
refers to such rings having one, two, or three substituents, preferably one, selected
from the group consisting of halo, alkyl, substituted alkyl, alkenyl, alkynyl, nitro,
cyano, oxo (=0), hydroxy, alkoxy, thioalkyl, -CO>H, -OC(=0)H, COralkyl, -
OC(=0O)alkyl, =N-OH, =N-O-alkyl, aryl, heteroaryl, heterocyclo, a five or six
membered ketal (i.e. 1,3-dioxolane or 1,3-dioxane), -NR'R”, —-C(=O)NR’R", —
OC(=O)NR'R'’, -NR"CO;2'R", -NR'C(=0)R", —-SO;NR'R", and -NR'SO;'R",
wherein each of R’ and R” is independently selected from hydrogen, alkyl, substituted
alkyl, and cycloalkyl, or R* and R" together form & heterocyclo or heteroaryl ring.
Cycloalkyl groups may also be substituted with hetero atoms such as O, N, and S to
form heterocycloalkyl groups. Preferred heterocycloalkyl groups include optionally
substituted morpholine, homomorpholine (7 membered ring), thiomorpholine,
piperazine, homopiperazine (7 membered ring), and piperidine.

The term *heteroaryl” herein alone or as part of another group refers to
substituted and unsubstituted aromatic 5 or 6 membered monocyclic groups, 9 or 10
membered bicyclic groups, and 11 to 14 membered tricyclic groups which have at
least one heteroatom (O, S or N) in at least one of the rings. Each ring of the
heteroaryl group containing a heteroatom can contain one or two oxygen or sulfur
atoms and/or from one to four nitrogen atoms provided that the total number of
heteroatoms in each ring is four or less and each ring has at least one carbon atom.
The fused rings completing the bicyclic and tricyclic groups may contain only carbon
atoms and may be saturated, partially saturated, or unsaturated. The nitrogen and
sulfur atoms may optionally be oxidized and the nitrogen atoms may optionally be
quaternized. Heteroaryl groups which are bicyclic or tricyelic must include at least
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one fully aromatic ring but the other fused ring or rings may be aromatic or non-
aromatic. The heteroaryl group may be attached at any available nitrogen or carbon
atom of any ring. The heteroaryl ring system may contain zero, one, two or three
substituents selected from the group consisting of halo, alkyl, substituted alkyl,
alkenyl, alkynyl. nitro, cyano, hydroxy, alkoxy, thioaltkyl, <CO:H, -OC(=0)H, -CO;-
alkyl, -OC(=0)alkyl, phenyl, benzyl, phenylethyl, phenyloxy, phenylthio, cycloalkyl,
substituted cycloalkyl, heterocyclo, hetercaryl, -NR'R", -C(=O)NR'R", —
OC(=O)NR'R", -NR’CO;'R", -NR'C(=O)R", -SO;NR'R", and -NR"'SO:R",
wherein each of R’ and R” is independently selected from hydrogen, alkyl, substituted
alkyl, and cycloalkyl, or R’ and R" together form a heterocyclo or heteroaryl ring.

Exemplary monocyclic heteroaryl groups include pytrolyl, pyrrolidinyl,
imidazolinyl, pyrazolyl, pyrazoliny}, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
thiadiazolyl, isothiazolyl, furanyl, thienyl, oxadiazolyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, triazinyl, and the like.

Exemplary bicyclic heteroaryl groups include indolyl, indolinyl, oxindolyl,
benzoxazolidinone, benzothiazolyl, benzodioxolyl, benzoxazolyl, benzothienyl,
quinolinyl, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl,
indolizinyl, benzofuranyl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl,
quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl, dihydroisoindolyl,
tetrahydroquinolinyl and the like.

Exemplary tricyclic heteroaryl groups include carbazolyl, benzindolyl,
phenanthrollinyl, acridinyl, phenanthridinyl, xantheny! and the like,

The term "halogen” or "halo” herein alone or as part of another group refers to
chlorine, bromine, fluorine or iodine selected on an independent basis.

The term "hydroxy” herein alone or as part of another group refers to -OH.

The term "thioalkoxy” herein alone or as part of another group refers to an
alkyl group as defined herein attached to the parent molecular group
through a sulfur atom. Examples of thioalkoxy include, but are not limited to,
thiomethoxy, thioethoxy, and the like.

Abbreviations: “Ph” represents phenyl; “Me" represents methyl; and “Et”

represents ethyl.

%
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An “anti~cancer agent™ as used herein includes known anti-cancer treatments
such as radiation therapy or with cytostatic or cytotoxic agents, such as for example,
but not limited to, DNA interactive agents, such as cisplatin or doxorubicin;
topoisomerase II inhibitors, such as etoposide; topoisomerase I inhibitors such as
CPT-11 or topotecan; tubulin interacting agents, such as paclitaxel, docetaxel or the
epothilones; hormonal agents, such as tamoxifen; thymidilate synthase inhibitors,
such as 5-fluorouracil; anti-metabolites, such as methotrexate; tyrosine kinase
inhibitors such as Iressa and OSI-774; angiogenesis inhibitors; EGF inhibitors; VEGF
inhibitors; CDK inhibitors; Her1/2 inhibitors and monoclonal antibodies directed
against growth factor receptors such as erbitux (EGF) and herceptin (Her2).

‘When a functional group is termed “protected”, this means that the group is in
modified form to preclude undesired side reactions at the protected site. Suitable
protecting groups for the compounds of the present invention will be recognized from
the present application taking into account the level of skill in the art, and with
reference to standard textbooks, such as Greene, T. W. et al., Protecrive Groups in
Organic Synthesis, Wiley, N.Y. (1991).

When C¢alkyl, alkenyl, alkynyl, cycloalkyl are substituted, they are
preferably substituted with one or more hydroxy, cyano, carbamoyl, hydroxy, alkoxy,
thiol, alkenyl, thioalkoxy, amino, alkylamino, amido, sulfonyl, sulfoxy, sulfonamido,
halo, heterocycloalkyl, aryl or heteroaryl.

When aryl or heteroary] are substituted, they are preferably substituted with
one or more alkyl, alkenyl, alkynyl, cyano, carbamoyl, hydroxy, alkoxy, thioalkoxy,
amino, amido, sulfonamido, halo or with R’, R'* wherein R’, R’’ form a ring that is
fused to the aryl group. When CHaaryl or heteroaryl are substituted, they are
preferably substituted with one or more alkyl, alkyenyl, alkynyl, cyano, carbamoyl,
hydroxy, alkoxy, thioalkoxy, amino, amido, sulfonamido, or halogen. .

When NH-Z-aryl or NH-Z-heteroaryl groups are substituted, they are

. preferably substituted with one or more alkyl, alkenyl, alkynyl, hydroxy, alkoxy,

thioalkoxy, amino, halogen, nitro, nitrile, carboxylate, alkoxycarbonyl, carbamoyl,
ester, amide, aryl, or heteroaryl

The numbers in the subscript afier the symbol] "C" define the number of
carbon atoms a particular group can contain. For example "Cj_g alkyl"” means a
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straight or branched saturated carbon chain having from one to six carbon atoms;
examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, t-
butyl, n-pentyl, sec-pentyl, isopentyl, and n-hexyl. Depending on the context, "Cj.g
alkyl" can also refer to Cj.g alkylene which bridges two groups; examples include
propane-1,3-diyl, butane-1,4-diyl, 2-methyl-butane-1,4-diyl, etc. "Cg_g alkenyl”
means a straight or branched carbon chain having at least one carbon-carbon double
bond, and having from two to six carbon atoms; examples include ethenyl, propenyl,
isopropenyl, butenyl, isobutenyl, pentenyl, and hexenyl. Depending on the context,
"Cp._¢ alkenyl” can also refer to Co_g alkenediyl which bridges two groups; examples
include ethylene-1,2-diyl (vinylene), 2-methyl-2-butene-1,4-diyl, 2-hexene-1,6-diyl,
elc. ';02-6 alkynyl” means a straight or branched carbon chain having at least one
carbon-carbon triple bond, and from two to six carbon atoms; examples include

" ethynyl, propynyl, butynyl, and hexynyl.

The term “alkyl-R®” includes optionally substituted alkyl groups such as
methyl, ethyl, propy!, and butyl, attached to an R*group. R”generally includes
hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino, alkylamino,
dialkylamino, aryl, heteroaryl, cyano, halo, sulfoxy, sulfonyl, -NHCOOH, -NHC(O)-,
~-NHSO;-, -C(O)NH;, heteroaryl or heterocycloalkyl groups such as morpholinyl or
group having the formula:

(s ] (o]
N N Nz Ny
g I B o e R,
Ran
N\

Ray - B N~
I O G

The terms “imidazole™ and “imidazoline” herein alone or as part of another
group includes substituted imidazoles and substituted imidazolines. Similarly, the
term “tetrahydropyrimidine” includes substituted tetrahydropyrimidines. Likewise,
the terms “piperazine”, “piperidine” “morpholines”, “*homopiperazines”,
“homomorpholines” and “pyrrolidine” include substituted piperazines, substituted

10
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piperidines, substituted morpholines, substituted homomorpholines and substituted
pyrrolidines, respectively.
Compounds of the present invention have the general formula L

R R’ R®
R? N W
4, R
R* N X
RS R® R’

its enantiomers, diastereomers, pharmaceutically acceptable salts, hydrates, prodrugs
and solvates thereof:

wherein

X is selected from the group consisting of N, C, C;-C; alkyl, C,-C; alkyl
substituted with one or more R’ and a direct bond;

Y is selected from the group consistingof Oand S ;

W is selected from the group consisting of N, C, O, and S, provided that when
W is Oor S, R? is absent;

R, RL R, R, R%, RS R, R®, R” are each independently selected from the
group consisting of H, Cy¢alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, halo,
amino, OR®, NO,, OH, SR®, NR¥R% , CN, CO,R®, CONR®R®', CO;NR*RY ,
NRS2CONR®R®!, NR®SO,R? , SO,.NRPR®', CINR)NR®R®', aryl, heteroaryl,
(CH2,O0R®, (CH2),NR*R®, (CH2)uSR®, (CHa)» aryl, (CHo)a heteroaryl, ,

(CHy)y heterocycloalkyl, NH-Z-aryl, and NH-Z-heteroaryl;
wherein n is 1 to 3; and

Z is selected from the group consisting of C; — C, alkyl, alkenyl, and alkynyl
chain; Z having one or more hydroxy, thiol, alkoxy, thioalkoxy, amino, halo,
NR%SO,R' groups; Z optionally incorporating one or more groups selected from the
group consisting of CO, CNOH, CNOR®, CNNR®, CNNCOR® and CNNSO,R%"
and

R™, and R are independently selected from the group consisting of H, alkyl,




\%
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alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, hydroxy, alkoxy, aryl, heteroaryl,
heteroarylalkyl, and alkyl-R® wherein

R is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino,
alkylamino, dialkylamino, aryl, heteroaryl, cyano, halo, sulfoxy, sulfonyl, -
NR*COOR?, -NR¥C(O)R?', -NR¥SO,R¥, -C(O)NR*R*, heteroaryl or
heterocycloalkyl; and

R¥ and RY are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%.

In some embodiments of the present invention, R? is —OR%®. R® s alkyl, or ~
alkyl-R*, wherein R? is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy,
amino, halo, cyano, alkylsulfoxy, alkylsulfonyl, -R¥COOR?, -NR¥C(O)R?Y, -
NRYSO,RY, -C(O)NRYR, heteroaryl or heterocycloalkyl; and Rsq and Ry, are,
independently, hydrogen, alkyl, cycioalkyl, or alkyl-R?. In preferred embodiments,
R® is methyl, -(CH3),CH20H, or (CHz),CHaN(CH,CH,);0, and n is 0, 1, or 2.

In some embodiments, R? is piperazine, homopiperazine, 3-methylpiperazine,
or 3,5-dimethylpiperazine being optionally substituted at the 4-N position with a
compound selected from the group consisting of alkyl, aryl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, alkyl-R?, -C(O)-R'%, or -CO,R"® wherein R" is
hydrogen, alkyl, aryl, alkyl-R*, amino or aryl; and R is hydrogen, alkenyl, hydroxy,
thiol, alkoxy, thioalkoxy, amino, alkylamino, dialkylamino, cyano, halo, sulfoxy,
sulfonyl, arylsulfonyl, -NR*¥COOR?, -NR¥C(O)R?!, -NR¥SO,R?Y, -C(O)NR¥R¥,
heteroaryl or heterocycloalkyl and R* and R are, independently, hydrogen, alkyl,
cycloalkyl, or alkyl-R¥. In preferred embodiments, piperazine is substituted with Me,
CHzcyclopropyl, CH,CH2NMe;, CH;CH2NEt;, CH2CHaNH;, CH,CH,NHMe,
CH;CH,NHEt, N-CH;CH;N(CH;CH;z);0, (CH2).CHz-R;s wherein R? is OH, OMe,
F, CN, CF;, SOCH; or SO,CH; whereinnis 0, 1, or 2.

In some embodiments, R? is an amino group. Preferred amino groups include
NHCH,CH,0H, NMeCH,CH,OH, NE(CH,CH;OH, NHCH,CH:NH,,
NMeCH,CH2NH,, NEICH,;CH,NH,, NHCH2CH;NMe;, NMeCH,CH;NMe;,
NEtCH,CH;NMe,, NHCH,CH;NEt;, NMeCH,CH;NEta, NEtCH,CH,NEt,,
NHCH,CH;N(CH2CH,):0, NMeCH;CH3N(CH2CH3),0, NEtCH,CH,N(CH;CH,);0.

In some embodiments, R? is an optionally substitued piperidine. Preferred
substituents are selected from the group consisting of hydroxy, thiol, amino,

12
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alkylamino, dialkylamino, alkoxy, thioalkoxy, 1,3 dioxolane (-OCHR"),, 1,3 dioxane
(-OCHR"*CHR'*CHR'*0-) -NHC(O)R "%, -NHCO:R"*, wherein R'® is hydrogen, alkyl
or alkyl-R? wherein R? is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thicalkoxy,
amino, halo, cyano, alkylsulfoxy, alkylsulfonyl, -NR¥COOR?', -NR¥*C(O)R?, -
NR3’sO;R?!, -C(O)NR¥R?!, heteroaryl or heterocycloalkyl; and R* and R are,
independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%.

In some embodiments R? is an optionally substituted morpholine,
homomorpholine, thiomorpholine, sulfoxymorpholine, or sulfonylmorpholine.
Preferred substituents include hydroxy, thiol, amino, alkylamino, dialkylamino,
alkoxy, thioalkoxy, alkyl-R%, -NHC(O)R'S, -NHCO,R ', wherein R" is hydrogen,
alkyl or alkyl-R” wherein R? is hydrogen, alkenyl, hydroxy, thiol, alkoxy,
thicalkoxy, amino, halo, cyano, alkylsulfoxy, alkylsulfonyl, -NR**COOR?, -
NR¥C(O)RY, -NR¥SO,R*, -C(O)NR¥*R?, heteroaryl or heterocycloalkyl; and R
and R are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%.

In-some embodiments, R?is a pyrrolidine. Preferred pyrrolidines include, 3-
hydroxyl pyrrolidine, 3- alkoxy pyrrolidine, and 3-alkylamino pyrrolidine.

According to one embodiment of the present inveation, R? is an optionally
substituted N-tetrahydropyrimidine or N-imidazoline wherein the substituents are,
preferably, alkyl, hydroxyalkyl, alkoxyalkyl, haloalkyl, cyanoalky}l, carboxyl, or
carboxamide.

In some embodiments, R® is is selected from the group consisting of H, 2-
aminomethylpyridine, NHCH,CH(OH)aryl, and NHCH(CH,OH)CH.aryl, wherein
the aryl group is optionally substituted. In preferred embodiments, the aryl group is
substituted with Br, Cl, F, or methoxy. In some embodiments, RS has one of the

following formulae:

13
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wherein R* is hydrogen or alkyl, preferably methyl, and R" is hydrogen or halogen,

such as Br, Cl or F.

Preferred compounds of the present invention have one of the following

formulae:

14
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wherein
5 R'? and R" are, independently, hydrogen, alkyl, or alkyl-R%;

R"is hydrogen, alkyl, or alkyl-RZ;

R'S is independently, hydrogen or methyl;

R", R'® and R" are, independently, hydrogen, halogen, or alkoxy,or R*® and
R'? together form a heterocycloalkyl or heteroaryl group;

10 RS is hydrogen, hydroxy, thiol, alkenyl, alkoxy, thioalkoxy, amino, halo,
cyano, suifoxy, sulfonyl, -NR*'COOR", -NRY'C(O)RY, -NRYSOR", -
C(O)NR>R?!| heteroaryl or heterocycloalkyls and

R* and R* are, independently, hydrogen, alky), cycloalky! or alkyl-R%,

15
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In preferred embodiments, R'? is hydrogen, methyl, hydroxymethyl,
methoxymethyl, CH,F, CH,CN, CO:H, or -CONR*R? wherein R* and R?' are,
independently, hydrogen, or alkyl-R%;

R"is H;

5 R'’is Br, Clor F;

R'® is halo or methoxy; and

R7isH.

Suitable examples of salts of the compounds according to the invention
include inorganic or organic acids. These include, but are not limited to,

10  hydrochloride, hydrobromide, sulfate, methanesulfonate, maleate, fumarate,
phosphate and other pharmaceutically acceptable salts. Salts which are unsuitable for
pbharmaceutical uses but which can be employed, for example, for the isolation or
purification of free compounds of formula I or their pharmaceutically acceptable salts,
are also included.

15 All sterecisomers of the compounds of the instant invention are contemplated,
either in admixture or in pure or substantially pure form. The definition of the
compounds according to the invention embraces all possible stereoisomers and their
mixtures. It very particularly embraces the racemic forms and the isolated optical
isomers having the specified activity. The racemic forms can be resolved by physical

20 methods, such as, for example, fractional crystallization, separation or crystallization
of diastereomeric derivatives or separation by chiral column chromatography. The
individua) optical isomers can be obtained from the racemates by conventional
methods, such as, for example, salt formation with an optically active acid followed
by crystallization.

25 It should be understood that the present invention includes prodrug forms of
the compounds of formula I. Various forms of prodrugs are well known in the art. For
examples of such prodrug derivatives, see:

(a) Design of Prodrugs, edited by H. Bundgaard (Elsevier, 1985); and Methods in
Enzymology, Vol. 42, pp. 309-396, edited by K.

30  Widderet al., (Academic Press, 1985);

(b) A Textbook of Drug Design and Development, edited by Krosgaard-Larsen and H.
Bundgaard, Chapter 5, "Design and

16
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Application of Prodrugs,” by H. Bundgaard, pp. 113-191 (1991);

(c) H. Bundgaard, Advanced Drug Deliver Reviews, 8, pp. 1-38 (1992),

(d) H. Bundgaard et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
(e) N. Kayeka et al., Chem. Phar. Bull., 32, 692 (1984).

The invention also provides a pharmaceutical composition comprising a
compound of formula ], as defined above, and a pharmaceutically acceptable carrier
and at least one other anti-cancer agent formulated as a fixed dose. Preferred anti-
cancer agents are selected from the group consisting of: tamoxifen, toremifen,
raloxifene, droloxifene, iodoxyfene, megestrol acetate, anastrozole, letrazole,
borazole, exemestane, flutamide, nilutamide, bicalutamide, cyproterone acetate,
goserelin acetate, luprolide, finasteride, herceptin, methotrexate, 5-fluorouracil,
cytosine arabinoside, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin, mithramycin, cisplatin, carboplatin, melphalan, chlorambucil,
busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotephan, vincristine, taxol,
taxotere, etoposide, teniposide, amsacrine, irinotecan, topotecan, an epothilone; a
tyrosine kinase inhibitor such as Iressa or OSI-774; an angiogenesis inhibitor; an EGF
inhibitor; 8 VEGF inhibitor; a CDK inhibitor; a Herl/2 inhibitor and monoclonal
antibodies directed against growth factor receptors such as erbitux (EGF) and
herceptin (Her2).

The invention further provides a method of treating a condition via moduiation
of at least one tyrosine kinase enzyme comprising administering to a mammalian
species in necd of such treatment an effective amount of a compound of formula I, as
defined above.

Additionally, the invention provides a method of treating a condition via
modulation of at least one tyrosine kinase enzyme comprising administering to a
mammalian species in need of such treatment an effective amount of a compound of
formula ], as defined above, in combination (simultaneously or sequentially) with at
least one other anti-cancer agent.

A preferred condition, treated by said methods of the instant invention, is
cancer. Additionally, the tyrosine kinase enzyme may include (but is not limited to):
Abl, CDX's, EGF, EMT, FGF, FAK, Flk-1/KDR, HER-2, IGF-1R, IR, LCK, MET,
PDGF, Src, and VEGF.

17
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The invention also provides a method for treating cancer, comprising
administering to a mammalian species in need of such treatment, a therapeutically
effective amount of at least one of the pharmaceutical compositions defined above.

The invention further provides a method for treating proliferative diseases,
comprising administering to a mammalian species in need of such treatment a
therapeutically effective amount of at least one of the pharmaceutical compositions
defined above.

Certain compounds of formula I may generally be prepared according to the
following schemes and the knowledge of one skilled in the art. Solvates (e.g.,
hydrates) of the compounds of formula I are also within the scope of the present
invention. Methods of solvation are generally known in the art. Accordingly, the
compounds of the instant invention may be in the free or hydrate form, and may be
obtained by methods exemplified by the following schemes below.

More specifically, Schemes I-VII illustrate the preparation of compounds
claimed in this invention, The examples, which follow, illustrate the compounds that
can be synthesized by these schemes. The schemes are not limited by the examples
listed or by any substiments employed for illustrative purposes.

Scheme I describes the preparation of the benzimidazoles. The starting
diamines 1 are readily available using literature methods or are obtained
commercially. The diamine is then condensed with an aldehyde 2 to provide the
benzimidazole 3. Further modification of the functional groups on the ary} group of
the benzimidazole or heterocycle of 3 are then eavisioned.

heme I.

“ R? Nz1 . N'n' " R? :!l;—tﬁn' .

- NH, :)_t '>_nl e ” .{ x‘)—R
R® nh x.n., RS R® R’
1 2 3

PCT/US02/09402 )2
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Altemnatively, the benzimidazole could be formed in a step-wise manner (see
Scheme 1I} by amide formation using the acid chloride of § or any of the commonly
used peptide coupling reagents such as DCC (dicyclohexylcarbodiimide), EDCI (1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride), etc. Once the amide 6
was formed the nitro group could be reduced using catalytic hydrogenation, transfer
hydrogenation or chemical reduction such as SnCl, or iron powder or other methods
known in the art for reduction of aryl nitro groups. Treatment of the aniline with acid
would then form the benzimidazole.

Scheme
F’
A? R! R? ']
R NH R R NR' BX
d-hvdrlﬂ! on R® R’
H" No: o \\ 'H' H‘ Noﬂ
H' H' x‘ T H‘
4 5 6
n.
H’ 0 / H n! R 1 R'
R NR' Y—X R y |
R® R’ —acygtiog,.. - an Py
n‘ s "ol n. n' x"
[ ] 3

For example, Scheme IIJ illustrales the use of 4-iodo-2-methoxy-pyridine-3-
carbaldehyde 7 to provide the functionalized benzimidazole 8. Hydrolysis of the
methoxy group using protic acid conditions, TMSI (trimethylsilyl iodide), BBrs, or
other conditions known in the art for cleaving a methyl ether would provide the '
halopyridone 9. Addition of heteroatom nucleophiles using amines, alcohols or thiols

would then provide the substituted pyridones 10. Other functionality could be
incorporated into the aldehyde and the above example is included for illustrative

purposes only.



0

WO 02/079192 ) PCT/US02/0940

Scheme I

o e R
3% o2 i3

leew:se the aryl ring of the benz.lmldazole prepared using Schemes I or II

5 can be modified. For example introduction of a cyano group for R on the
benzimidazole allows for the formation of heterocycles such as imidazole,
imidazolines, oxazolines, thiazolines, amides, or amidines. Scheme IV illustrates
such transformations. Starting from the cyano-substituted benzimidazole 11 the
heterocycle can be modified as illustrated in Scheme IV to provide 12. Imidate

10 formation preferably using ethanol and acid provides intermediate 13. Imidate 13 can
be transformed using diamines to form imidazolines, amino alcohols to form

oxazolines, amino acetals to form imidazoles, and amino thiols to form thiazolines 14.

Alternatively the imidate can be hydrolyzed to the acid and coupled with amines

using any of the standard amide formation reagents (DCC, EDCI, etc.) to form amides
15 15. Imidate 13 is also a useful intermediate for the preparation of amidines 16 by

reacting with amines.
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Scheme V illustrates further transformation of benzimidazoles that bear a
halogen atom using palladium catalysis using conditions developed by Suzuki [Yang
et al. Acta Chem. Scand. (1993) 221; Suzuki et al. Synth. Commun. (1981) 11: 513]
or Buchwald/Hartwig [Buchwald et al. J. Am. Chem. Soc. (1994) 116: 7901; Hartwig
etal. J. Am. Chem. Soc. (1994) 116: 5969; Hartwig. Angew. Chem., Int. Ed. Engl.
(1998) 37: 2046] and variations of these methods. Preparation of a bromide
substituted benzimidazole 17 could be envisioned to provide a substrate for Suzuki
coupling with aryl, vinyl, and heterocyclic boronic acids to provide benzimidazoles
18. Likewise, amines and heterocycles such as piperazine or morpholine derivatives
19 can be prepared from the same bromide using amines under conditions described

by Buchwald and Hartwig or variations thereof.

2]
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Alternatively amine and heterocyclic derivatives such as 19 can be prepared
using intermediate 6 described in Scheme II. When the R? of 6 is a halogen,
preferably F, the halogen can be displaced with amines, alcohols, heterocyclic amines

10  and other nitrogen containing heterocycles such as piperazine, piperidine, 4-amino
piperidine, morpholine, imidazole, etc (Scheme VI). The terminal nitrogen of
piperazine or 4-amino piperidine can then be alkylated using standard alkylation
conditions or reacted with aldehydes in a reductive amination reaction to provide
alkylated derivatives. Alternatively the terminal nitrogen atom of piperazine or 4-

15 amino piperidine can be acylated or carbamoylated using any number of conditions
that are routine for someone skilled in the art of organic synthesis. Following the
example illustrated in Scheme II compounds such as 19 could be prepared.

Scheme V],
20
)
»—t's_ HNYZ ZYN: i :|? X
: reduction N " h"
H’
6 18
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Alternatively amines, heterocycles, and alcohols can be introduced at R; using
a nucleophilic aromatic substitution reaction started from an intermediate 20 were Rj
is halogen, preferably F, the halogen can be displaced with amines, alcohols,
heterocyclic amines and other nitrogen containing heterocycles such as piperazine,
piperidine, 4-amino piperidine, morpholine, imidazole, etc (Scheme VII). The
terminal nitrogen of piperazine or 4-amino piperidine can then be alkylated using
standard alkylation conditions or reacted with aldehydes in a reductive amination
reaction to provide alkylated derivatives. Alternatively the terminal nitrogen atom of
piperazine or 4-amino piperidine can be acylated or carbamoylated using any number
of conditions that are routine for someone skilled in the art of organic synthesis. The
resulting nitro aniline could be reduced to the diamine 21 and processed as illustrated

in Scheme III.

Sc A1 8
R? il
NH, Nu Nu Hy
r* NO, reduction A RS NH,
H.
20 21
Utility

‘The compounds according to the invention have pharmacological properties;
in particular, the compounds of formula I are tyrosine kinase enzyme inhibitors. The
novel compounds of formula I are thus useful in the therapy of a variety of
proliferative diseases (including but not limited to diseases associated with tyrosine
kinase enzymes) such as cancer, autoimmune diseases, viral diseases, fungal diseases,
neurodegenerative disorders and cardiovascular disease.

More specifically, the compounds of formula I are useful in the treatment of a
variety of cancers, including. but not limited to, the following:

a) carcinoma, including that of the bladder, breast, colon, kidney,

liver, lung, including small cell lung cancer, esophagus, gall bladder,
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ovary, pancreas, stomach, cervix, thyroid, prostate, and skin, including
squamous cell carcinoma;

b) hematopoietic tumors of lymphoid lineage, including leukemia,
acute lymphocytic leukemia, acute lymphoblastic leukemia, B-cell
lymphoma, T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins
lymphoma, hairy cell lymphoma and Burkeit's lymphoma;

c) hematopoietic tumors of myeloid lineage, including acute and
chronic myelogenous leukemias, myelodysplastic syndrome and
promyelocytic Jeukemia;

d) tumors of mesenchymal origin, including fibrosarcoma and
rhabdomyosarcoma;

e) tumors of the central and peripheral nervous system, including
astrocytoma, neuroblastoma, glioma and schwannomas; and

f) other tumors, including sacroma, melanoma, seminoma,
teratocarcinoma, osteosarcoma, xenoderoma pigmentosum,
keratoctanthoma, thyroid follicular cancer and Kaposi’s sarcoma.

Due to the key role of tyrosine kinases in the regulation of cellular
proliferation in general, inhibitors could act as reversible cytostatic agents which may
be useful in the treatment of any disease process which features abnormal cellular
proliferation, e.g., benign prostatic hyperplasia, familial adenomatosis polyposis,
nevro-fibromatosis, atherosclerosis, pulmonary fibrosis, arthritis, psoriasis,
glomerulonephritis, restenosis following angioplasty or vascular surgery, hypertrophic
scar formation, inflammatory bowel disease, transplantation rejection, endotoxic
shock, and fungal infections.

Compounds of formula I may induce apoptosis. The apoptotic response is
aberrant in a variety of human diseases. Compounds of formula I, as modulators of
apoptosis, will be useful in the treatment of cancer (including but not limited to those
types mentioned herein above), viral infections (including but not limited to
herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus), prevention
of AIDS development in HIV-infected individuals, autoimmune diseases (including
but not limited to systemic Jupus, erythematosus, autoimmune mediated
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glomerulonephritis, rheumatoid arthritis, psoriasis, inflammatory bowel disease, and
autoimmune diabetes mellitus), nevrodegenerative disorders (including but not
limited to Alzheimer’s discase, AIDS-related dementia, Parkinson’s disease,
amyotrophic lateral sclerosis, retinitis pigmentosa, spinal muscular atrophy and
cerebellar degeneration), myelodysplastic syndromes, aplastic anemia, ischemic
injury associated with myocardial infarctions, stroke and reperfusion injury,
arthythmia, atherosclerosis, toxin-induced or alcohol related liver diseases,
hematological diseases (including but not limited to chronic anemia and aplastic
anemia), degenerative diseases of the musculoskeletal system (including but not
limited to osteoporosis and arthritis) aspirin-sensitive rhinosinusitis, cystic fibrosis,
multiple sclerosis, kidney diseases and cancer pain,

Compounds of formula I may modulate the level of cellular RNA and DNA
synthesis. These agents would therefore be useful in the treatment of viral infections
(including but not limited to HIV, human papilloma virus, herpesvirus, poxvirus,
Epstein-Barr virus, Sindbis virus and adenovirus).

Compounds of formula I may also be useful in the chemoprevention of cancer.
Chemoprevention is defined as inhibiting the development of invasive cancer by
cither blocking the initiating mutagenic event or by blocking the progression of pre-
malignant cells that have already suffered an insult or inhibiting tumor relapse.

Compounds of formula I may also be useful in inhibiting tumor angiogenesis
and metastasis.

The compounds of this invention may also be useful in combination
(administered together or sequentially) with known anti-cancer treatments such as
radiation therapy or with cytostatic or cytotoxic ageats, such as for example, but not
limited to, DNA interactive agents, such as cisplatin or doxorubicin; topoisomerase II
inhibitors, such as etoposide; topoisomerase I inhibitors such as CPT-11 or topotecan;
tubulin interacting agents, such as paclitaxel, docetaxel or the epothilones; hormonal
agents, such as tamoxifen; thymidilate synthase inhibitors, such as 5-fluorouracil; and
anti-metabolites, such as methotrexate; tyrosine Kinase inhibitors such as Iressa and
OSI-774; angiogenesis inhibitors; EGF inhibitors: VEGF inhibitors; CDK inhibitors;
Her1/2 inhibitors and monoclonal antibodies directed against growth factor receptors
such as erbitux (EGF) and herceptin (Her2).
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If formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described below and the other
pharmaceutically active agent or treatment within its approved dosage range.
Compounds of formula I may also be administered sequentially with known
anticancer or cytotoxic agents when a combination formulation is inappropriate. The
invention is not limited in the sequence of administration; compounds of formula I
may be administered either prior to or after administration of the known anticancer or
cytotoxic agent(s).

Further subject matter of the invention also includes pharmaceuticals for use,
as described above, including controlling cancer, inflammation and arthsitis, which
contain at least one compound of the formula I as defined above or at least one of its
pharmacologically acceptable acid addition salts, and the use of a compound of the
formula I as defined above for the preparation of a pharmaceutical having activity
against proliferative diseases as described previously including against cancer,
inflammation and/or arthritis.

The pharmacological properties of the compounds of this invention may be
confirmed by a number of pharmacological assays. The exemplified pharmacological
assays which follow have been carried out with the compounds according to the
inveation and their salts. '

Biological Assays
A. CDK 2/cyclin E Kinase Assay

Kinase reactions consisted of 5 ng of baculovirus expressed GST-
CDK2/cyclin E complex, 0.5 pg GST-RB fusion protein (amino acids 776-928 of
retinoblastoma protein), 0.2 uCi 3p Y-ATP, 25 uM ATP in 50 pl kinase buffer (50
mM Hepes, pH 8.0, 10 mM MgCl;, 1| mM EGTA, 2 mM DTT). Reactions were
incubated for 45 minutes at 30° C and stopped by the addition of cold trichloroacetic
acid (TCA) to a final concentration of 15%. TCA precipitates were collected onto
GF/C unifilter plates (Packard Instrument Co., Meriden, CT) using a Filtermate
universal harvester (Packard Instrument Co., Meriden, CT) and the filters were
quantitated using a TopCount 96-well liquid scintillation counter (Packard Instrument
Co., Meriden, CT). Dose response curves were generated to determine the
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concentration required inhibiting 50% of kinase activity (ICsp). Compounds were
dissolved at 10 mM in dimethylsulfoxide (DMSO) and evaluated at six
concentrations, each in triplicate. The final concentration of DMSO in the assay
equaled 2%. ICsp values were derived by non-linear regression analysis and have a
coefficient of variance (SD/mean, n=6) = 14%.

B. EMT Kinase Assay

A filter-based kinase assay, measuring the phosphorylation of Gst-SLP76 by
Gst-Emtk, was employed to determine the compound inhibitory activity against Emt.
The kinase reaction was performed in a 96-well plate at room temperature for 15 min
before being terminated by adding 100 pl of 20% trichloroacetic acid (TCA)
containing 0.1 M sodium pyrophosphate. The kinase reaction mixture (60 pl )
contained 25 mM HEPES, pH 7.0, 0.1 mg/ml BSA, 5 mM MgCl;, 5 mM MnCl,, 8 ng
of enzyme (Gst-Emtk), 5 pg of the substrate protein (Gst-SLP76), 1 uyM ATP, 0.4 pCi
of ['r-P”]ATP and the tested compound (at various concentrations). After
termination, the proteins were allowed to precipitate in the presence of TCA for 1 hr
at 4 °C. The precipitated proteins were then harvested on a filter plate (UniFilter-96,
GF/C, Packard Instrument) and washed to remove excess [7-P>*JATP. The
radioactivity was determined using a TopCount NXT (Packard Instrument) after
adding 35 pl of Microscint 20 (Packard Instrument).

C. FAK Tyrosine Kinase Assay

The Focal Adhesion kinase was assayed using the synthetic polymer
poly(Glu/Tyr) (Sigma Chemicals) as a phosphoacceptor substrate. Each reaction
mixture consisted of a total volume of 50 ul and contained 100 ng of baculovirus- z
expressed enzyme, 2)1g of poly(GlwTyr), IuM of ATP, and 0.2 pCi of [T-”P]ATP. .
The mixtures also contained 40 mM Tris.HCI, pH 7.4, 1| mM MnCly, 0.5 mM DTT,
and 0.1 mg/ml bovine serum albumin. The reaction mixtures were incubated at 26°C
for 1 hour and kinase activity was determined by quantitation of the amount of
radioactive phosphate transferred to the poly(Glw/Tyr) substrate. Incorporation was
measured by the addition of cold trichloroacetic acid (TCA) precipitation of the
proteins which were collected onto GF/C unifilter plates (Packard Instrument Co.,
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Meriden, CT) using a Filtermate universal harvester and the filters were quanti

using a TopCount 96-well liquid scintillation counter (Packard Instrument Co.,
Meriden, CT). Compounds were dissolved in dimethyl sulfoxide to a concentration of
10 mM and were evaluated at six concentrations, each in triplicate. The final
concentration of DMSO added to the kinase assays was 0.5%, which has been shown
to have no effect on kinase activity. ICS0 values were derived non-linear regression

analysis and have a coefficient of variance (SD/mean, n=6) = 16%.

D. HER-1/HER-2 Kinase Assay

Kinase reactions consisted of 10 ng of baculovirus expressed GST- HER1, 100
ng of HER2, 100 ng/ml poly(Glu/Tyr) (Sigma), 0.2 pCi 33P -ATP, 1 uM ATP in 50
pl kinase buffer (50 mM Tris, pH 7.5, 10 mM MnC12, 0.5 mM DTT). Reactions
were incubated for 1h at 27 C and stopped by the addition of cold trichloroacetic acid
(TCA) to a final concentration 15%. TCA precipitates were collected onto GF/C
unifilter plates (Packard Instrument Co., Meriden, CT) using a Filtermate universal
harvester (Packard Instrument Co., Meriden, CT) and the filters were quantitated
using a TopCount 96-well liquid scintillation counter (Packard Instrument Co.,
Meriden, CT). Dose response curves were generated to determine the concentration
required to inhibit 50% of kinase activity (ICsp). Compounds were dissolved at 10
mM in dimethylsulfoxide (DMSO) and evaluated at six concentrations, each in
triplicate. The final concentration of DMSO in the assay equaled 1%. ICsp values
were derived by non-linear regression analysis and have a coefficient of variance
(SD/mean, n=6) = 16%.

E. IGF- Recepior Tyrosine Kinase Assay

The 1GF-1 receptor tyrosine kinase was assayed using the synthetic polymer
poly(Glu/Tyr) (Sigma Chemicals) as a phosphoacceptor substrate. Each reaction
mixture consisted of a total volume of 50 ul and contained 125 ng of baculovin_:s
expressed enzyme, 2.5ug of poly(Glu/Tyr), 25uM of ATP, and 0.1 uCi of [y
BP]ATP. The mixtures also contained 20 mM MOPS, pH 7.0, 5 mM MnCl;, 0.5 mM
DDT, and 0.1mg/ml bovine serum albumin. The reaction mixtures were incubated at

30°C for 45 minutes and kinase activity was determined by quantitation of the amount
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of radioactive phosphate transferred to the poly(Glw/Tyr) substrate. Incorporation
was measured by the addition of cold trichloroacetic acid (TCA) precipitation of the
proteins which were collected onto GF/C unifilter plates (Packard Instrument Co.,
Meriden, CT) using a Filtermate universal harvester and the filters were quantitated
using a TopCount 96-well liquid scintillation counter (Packard Instrument Co.,
Meriden, CT). Compounds were dissolved in dimethy sulfoxide to & concentration of
10 mM and were evaluated at six concentrations, each in triplicate. The final
concentration of DMSO added to the kinase assays was 0.5%, which has been shown
to have no effect on kinase activity. IC50 values were derived by non-linear
regression analysis and have a coefficient of variance (SD/mean, n=6) = 16%.

F. Insulin Receptor Tyrosine Kinase Assay

The Insulin Receptor Tryrosine kinase was assayed using the synthetic
polymer poly(Glu/Tyr) (Sigma Chemicals) as a phosphoacceptor substrate. Each
reaction mixture consisted of a total volume of 50 ul and contained 90 ng of
baculovirus-expressed enzyme, 2.51g of poly(Glw/Tyr), 25uM of ATP, and 0.1 uCi of
[+ P]ATP. The mixtures contained also 20 mM Tris.HCI, pH 7.4, 5 mM MnCl,, 0.5
mM DTT, and 0.1 mg/ml bovine serum. The reaction mixtures were incubated at
26°C for 1 hour and kinase activity was detcrmined by quantitation of the amount of
radioactive phosphate transferred to the poly(Glu/Tyr) substrate. Incorporation was
measured by the addition of cold trichloroacetic acid (TCA) precipitation of the
proteins which were collected onto GF/C unifilter plates (Packard Instrument Co.,
Meriden, CT) using a Filtermate universal harvester and the filters were quantitated
using a TopCount 96-well liquid scintillation counter (Packard Instrument Co.,
Meriden, CT). Compounds were dissolved in dimethyl sulfoxide to a concentration of
10 mM and were evaluated at six concentrations, each in triplicate. The final
concentration of DMSO added to the kinase assays was 0.5%, which has been shown
to have no effect on kinase activity. IC50 values were derived non-linear regression

analysis and have a coefficient of variance (SD/mean, n=6) = 16%.
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Kinase reactions consisted of 10 ng of baculovirus expressed 10ng GST-Lck,
100 ng/ml poly(Glu/Tyr) (Sigma), 0.2 pCi 33P y-ATP, 1 uM ATP in 50 pl kinase
buffer (50 mM Tris, pH 7.5, 10 mM MnCl12, 0.5 mM DTT). Reactions were
incubated for 1h at 27 C and stopped by the addition of cold trichloroacetic acid
(TCA) to a final concentration 15%. TCA precipitates were collected onto GF/C
unifilter plates (Packard Instrument Co., Meriden, CT) using a Filtermate universal
harvester (Packard Instrument Co., Meriden, CT) and the filters were quantitated
using a TopCount 96-well liquid scintillation counter (Packard Instrument Co.,
Meriden, CT). Dose response curves were genemed to determine the concentration
required to inhibit 50% of kinase activity (ICsp). Compounds were dissolved at 10
mM in dimethylsulfoxide (DMSO) and cvaluated at six concentrations, each in
triplicate. The final concentration of DMSO in the assay equaled 19%. ICsq values
were derived by non-linear regression analysis and have a coefficient of variance
(SD/mean, n=6) = 16%.

H. MET Kinase Assay

Kinase reactions consisted of 10ng of baculovirus expressed GST-Met, 2.5ug
poly(Glw/Tyr) (Sigma), 0.2uCi 33P -ATP, 10 uM ATP in 50 yl kinase buffer
(40mM Tris, pH 7.5, ImM MnCJ2, 0.50 mM DTT). Reactions were incubated for 1h
at 27 C and stopped by the addition of cold trichloroacetic acid (TCA) to a final
concentration 3.5%. TCA precipitates were collected onto GF/C unifilter plates
(Packard Instrument Co., Meriden, CT) using a Filtermate universal harvester
{Packard Instrument Co., Meriden, CT) and the filters were quantitated using a
TopCount 96-well liquid scintillation counter (Packard Instrument Co., Meriden, CT).
Dose response curves were generated to determine the concentration required to
inhibit 50% of kinase actjvity (ICss). Compounds were dissolved at 10 mM in
dimethylsulfoxide (DMSO) and evaluated at seven concentrations, each in triplicate.
The final concentration of DMSO in the assay equaled 1%. ICsp values were derived
by non-linear regression analysis and have a coefficient of variance (SD/mean, n=6) =
16%.
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1. PDGF Receptor Kinase Assay

Kinase reactions consisted of 70ng of bacnlovirus expressed GST-PDGFbR,
0.3ug biotinylated poly(Gluw/Tyr) (Sigma), in 50 pl kinase buffer (20 mM Hepes, pH
7.5, 0.7uM ATP, 10mM MnCl2, 0.5mM DTT, 0.15mM NaCl, 0.1mg/ml BSA).
Reactions were incubated for 30 minutes at room temperature with shaking and
stopped by the addition of 10ul of 0.2M EDTA, pH8.0. 150ul of HTRF detection
buffer was added and incubated for 1 hour and 30 minutes at room temperature.
Counts were quantitated on Discovery HTRF Packard Instrument.

J. VEGFR-2 (KDR) Kinase Assay

Kinase reactions consisted of 7.5ng of baculovirus expressed GST-KDR,
1.5ug poly(Glw/Tyr) (Sigma), 0.04uCi 33P y-ATP, 2.5 uM ATP in 50 ul kinase
buffer (25 mM Tris, pH 7.5, 1.8 mM MnCl2, 0.0.625 mM DTT). Reactions were
incubated for 1h at 27 C and stopped by the addition of cold trichloroacetic acid
(TCA) to a final concentration 15%. TCA precipitates were collected onto GF/C
unifilter plates (Packard Instrument Co., Meriden, CT) using a Filtermate universal
harvester (Packard Instrument Co., Meriden, CT) and the filters were quantitated
using a TopCount 96-well liquid scintillation counter (Packard Instrumeat Co.,
Meriden, CT). Dose response curves were generated to determine the concentration
required to inhibit 50% of kinase activity (ICsy). Compounds were dissolved at 10
mM in dimethylsulfoxide (DMSO) and evaluated at six concentrations, each in
triplicate. The final concentration of DMSO in the assay equaled 1%. ICsy values
were derived by non-linear regression analysis and have a coefficient of variance
(SD/mean, n=6) = 16%.

K. Cytotoxicity assay (HT-29-colon; Colo205, MCF-7-breast)

Tumor cell lines are maintained in McCoy’s 5A medium (GIBCO) and 10%
heat inactivated fetal bovine serum (GIBCOQ). The in vitro cytotoxicity is assessed in
tumor cells by a tetrazolium-based colorimetric assay which takes advantage of the
metabolic conversion of MTS (3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethox yphenyl)-2-(4-sulphenyl)-2H-tetrazolium, inner sait) (Promega) to a
reduced form that absorbs light at 492 nm (1). Cells are seeded 24 hr prior to drug
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addition. Following a 72 hour incubation at 37°C with serially diluted test compound,
MTS (Riss, T.L, et al., Comparison of MTT, XTT, and a novel tetrazolinm compound
MTS for in vitro proliferation and chemosensitivity assays.,” Mol Biol. Cell 3
(Suppl.):184a, 1992), in combination with the electron coupling agent phenazine
methosulfate, is added to the cells. The incubation is continued for 3 hours, then the
absorbency of the medium at 492 am is measured with a spectrophotometer to obtain
the number of surviving cells relative to control populations. The results are
expressed as median cytotoxic concentrations (ICsp values). -

Table 1 - Biological Activity (uM); all compounds in the table had kinase activity of
<25uM against one or more of the following kinases CDK, EMT, FAK, Herl, Her2, IGF,
IR, LCK, MET, PDGF, VEGF. HT-29 and Colo205 are buman colon tumor cell lines, and
MCF-7 is a human breast tumor cell line.

Example HT-29 | MCF-7 | Colo205
1 1.0
3 2.0
399 0.4 0.8
400 0.8 0.9
411 0.7 0.9

517 0.3
519 0.3 0.6
520 0.6 0.2
521 0.5
522 - 0.7 0.1 0.1
523 0.6
524 0.6
525 1.1
526 1.4
527 1.3 0.1 0.3
534 0.4
538 0.9
544 0.3 0.6
553 0.9 0.3 0.2
554 0.7 0.2 0.3
555 0.2 0.1 0.2
559 0.6 0.3
574 0.2
581 0.2 0.3
582 0.1 0.2
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583 0.1 0.2
584 0.3 0.2
585 0.7 0.3
590 0.8 0.2 0.2
593 0.7
eral Procedure for i roXy- tuted-phenyl)-

ethylamines:

o
1-(3-Chloro-phenyl)-2-nitro-ethanol: To a solution of 3-chloro-benzaldehyde (20 g,
0.142 mol) in nitromethane (100 mL) were added magnesium sulfate (37.6 g, 0.312
mol) and phosphazene base Py-t-bu-tris(tetramethylene) (4.43 g, 0.014 mol). The
reaction mixture was stirred at room temperature for 2 h. After concentration in
vacuo, the residue was purified by flash chromatography (25% EtOAc / hexane) to
yield the title compound (26.4 g, 100%) as a green-yellow oil. '"H NMR (300 MHz,

DMSO-dg) & 7.53 (1H, s), 7.35 - 7.42 (3H, m), 6.23 (1H, broad s), 5.32 - 5.33 (IH,
m), 4.90 (1H, dd, J = 3.2, 12.4 Hz), 4.60 (1H, dd, J = 1.2, 12.4 Hz).

]

o
[1-(3-Chloro-phenyl)-2-nitro-ethoxy]-triethyl-silane: To a solution of 1-(3-chloro-
phenyl)-2-nitro-ethanol (26 g, 0.14 mol) in DMF (50 mL) were added imidazole (28.6
g, 0.42 mol) and chlorotriethylsilane (25.3 g, 0.17 mol). The reaction mixture was
stirred at room temperature for 2 h. After quenching with water, the mixture was
extracted with ethyl acetate. The combined organic layers were washed with water -
and brine, dried over Na;SO,, and filtered. After removal of solvent, the crude
product was purified by flash chromatography (2% EtOAc / hexane) to yield the title
compound (37 g, 91%) as a colorless oil. '"H NMR (300 MHz, CDCl;) 5 7.40 (1H, s),
7.27 -17.32 (3H, m), 5.40 (1H, dd, J =3.2, 9.5 He), 4.51 (1H, dd, /=9.5, 12.1 Hz2),
4.36 (1H, dd, J = 3.3, 12.1 Hz), 0.85 (9H.t, J = 7.5 Hz), 0.54 (6H, q, J= 7.5 Hz).

KX )
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2-(3-Chloro-phenyl)-2-triethylsilanyloxy-ethylamine: Raney nickel (1 g) was
washed with distilled water five times and methanol three times. [1-(3-Chloro-
phenyl)-2-nitro-ethoxy]-triethyl-silane (10 g, 0.032 mol) and Raney nickel in
methanol (100 mL) was hydrogenated (35 psi) at room temperature for 14 h. The
reaction mixture was filtered through a pad of celite and rinsed with methanol.
Concentration of the filtrate to dryness gave the title compound is 6g,62%)asa
colorless oil which was used for the next step without purification. 'H NMR (300
MHz, CDCl) § 7.32 (1H, s), 7.18-7.26 (3H, m), 4.70 (1H, t, J = 5.8 Hz), 2.86 (2H,
m), 0.89 (9H, t, J = 7.9 Hz), 0.56 (6H, q, J = 7.8 Hz). LRMS (M+H)" m/z 286.

neral ure for the Pre tion of 2-Hydroxy-2-(substituted-phenyl)-
ethylamines:

4-methoxy-3-bromophenyl chloroacetophenone: To a suspension of AICl; (13.4g,
0.10 mol) in methylene chloride (40mL) was added a solution of 2-bromoanisole
(12.5 mL, 0.10 mol) and chloroacetyl chloride (8 mL, 0.10 mol) at 0°C. The solution
was warmed to ambient temperature for two hours and poured onto ice and extracted
with methylene chloride, washed with saturated sodiam bicarbonate solution, brine,
and dried over MgSO,. The solution was filtered, concentrated and crystalized from
EtOH to give 15.37g of white solid. LRMS [M-H]- 260.8; IR (KBr) 1697, 1048, 1255
cm’’; '"H NMR (300MHz, CDCl,) 8 8.18 (s, 1H), 7.94 (dd, J= 8.67 Hz, 1H), 6.96 (d,

J=8.67 Hz, 1H), 4.62 (s, 2H), 3.98 (s, 3H); 13C NMR (CDCl,, 75.5 Hz) § 188.8,
160.3, 134.1, 1299, 128.2, 112.4, 111.3, 56.6, 45.3.
General Procedure for chiral reduction of chloroketones and ammonolysis :
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(S)-1-[4-methoxy-3-bromophenyl] ~2-chloro ethanol : To a solution of (S)-Methyl-
CBS-oxazaborolidine (1M in toluene, 0.745 mL, 0.745 mmol) and BHy-THF (8mlL., 8
mmol) was added at the same time a solution of BHs-THF (19mL., 19 mmol) and a
solution of the chloroketone (10.03g, 37.98 mmol) in 19 mL of THF. Both solutions
were added dropwise over 30 minutes. The solution was stirred for 1 hour and
quenched with the slow addition of methanol (50mL). The solution was concentrated
and the residue chromatographed over a short silica gel column (1:1 hexane/ethyl
acetate) to give a quantitative yield (10.0g) of chlorohydrin as a clear oil. IR (KBr)
1053, 1258, 3406 cm™; '"HNMR (300MHz, CDCl,) § 7.59 (s, 1H), 7.30 (dd, J=2.16
Hz, 1H), 6.90 (d, J=8.46 Hz, 1H), 4.83 (dd, J= 3.57 Hz, 1H), 3.90 (s, 3H), 3.64 (ddd,
J=3.6, 111,87, 2H), 2.04 (b5, 1H). ''CNMR (CDCl,, 75.5 MHz) § 155.9, 133.5,
131.1, 126.3, 111.9, 73.1, 60.4, 56.3, 50.7.

e

(S) 2-Amino-1-[3-chloro-4-methoxyphenyl]ethanol Hydrochloride : To a solution
of the chlorohydrin (10.0g, 37.9 mmol) in 120 mL of methanol at -40°C was added
100 grams of ammonia. The solution was sealed in a pressure bottle and warmed to
ambient temperature and stirred for 48 hours. The solution was cooled and opened.
The ammonia was allowed to evaporate and solution concentrated. The residue was
crystalized from ethanol/ethyl acetate to give 3.83g of white solid (35%). The
material was reacted with BoczO in ethyl acetate and saturated sodium bicarbonate
and analyzed by chiral HPL.C using a chiralcel OJ column using 95% hexane/ethanol
as clutant and determined to by 98%ee. Additional crops were collected — 2.96g and
1.41g for a total of 75% yield. LRMS [M+H]+ 246; IR (cm’, KBr) 1055, 1261,

3001, 2948, 3356; 'H NMR (500MHz, DMSO) 6 8.09 (b s, 2 H), 7.58 (s, 1H), 7.36
(dd, J=2.05, 6.45 Hz, 1H), 7.11 (d, J=8.5 Hz, 1H) 6.10 (s, 1H), 4.80 (m, 1H), 3.84 (s,
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3H), 3.00 (ddd, J=2.7, 12.6, 9.5 Hz, 2H); 'C NMR (DMSO, 75.5 MHz) § 154.8,
135.4, 130.4, 126.6, 112.4, 110.4, 67.9, 56.2, 45.4.

G\O}Lmﬁ

(S) 2-Amino-1-[3-chlorophenyl]ethanol Hydrochloride : was prepared according to
the general procedure outlined above. LRMS [M+H}+ 172; IR (KBr, cm-1) 3048,

3351, 2952; 'H NMR (300MHz, McOD) 6 7.48 (s, 1H), 7.35 (m, 3H), 3.31 (ddd, J=
1.5, 3.12, 9.15 Hz 2H).

-\O}{,M

(S)-2-Amino-1-[3-bromophenyl]ethanol Hydrochloride : was prepared according
to the general procedure outlined above. LRMS [MH]+ 217.9; IR (KBr, cm-1) 3025,
3443, 2891; 'H NMR (500MHz, DMSO) 8 7.93 (b s, 2H), 7.60 (s, 1H), 7.52 (d, 1H),
7.41 (s, 1H), 7.35 (d, J=7.7 Hz, 1H) 6.17 (s, 1H), 4.82 (m, 1H), 3.08 (ddd, J=2.6,
12.7,9.6 Hz, 2H); "C NMR (DMSO, 75.5 MHz) § 144.4, 130.5, 128.7, 125.0, 1216,
68.3, 45.1.

o

(S)-2-Amino-1-[3-chloro-4-methylithiophenyl]ethanol Hydrochloride : was
prepared according to the general procedure outlined above. LRMS [M+H]+ 217.9;
IR (KBr, cm-1) 3007, 3358; 'HNMR (500MHz, DMSO) 8 8.12 (b s, 2H), 746 (s,
1H), 7.37 (s, 1H), 7.35 (d, 1H) 6.19 (d, 1H), 4.83 (m, JH), 3.01 (ddd, J=3.2, 12.8, 9.3
Hz, 2H); “c NMR (DMSO, 75.5 MHz) 5 139.6, 136.5, 129.8, 126.6, 125.4, 68.0,
452, 14.2.

rcrmsomio)/l:-L/
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(S)-2-Amino-1-[3-chloro-4-fluoro-phenyljethanol Hydrochloride : was prepared
according to the general procedure outlined above. LRMS [M+H]+ 189.9; IR (KBr,
cm-1) 1509, 3008, 3359; 'HNMR (500MHz, DMSO) 5 8.21 (b s, 2H), 7.61 (d,
J=7.85 Hz, 1H), 7.42 (m, 2H), 6.29 (s, 1H), 4.88 (m, 1H), 3.03 (ddd, J=3.4, 12.8,9.2
Hz, 2H); “cNMR (DMSO, 75.5 MHz) § 157.5, 155.5, 139.7, 128.1, 126.7, 119.3,
116.7, 109.0, 67.8, 45.2.

' u!

a MirHC!

ST
(S)-2-Amino-1-[3-chloro-4-methoxyphenyllethanol Hydrochloride : was prepared
according to the general procedure cutlined above. LRMS [M+H]+ 202; IR (KBr,
cm-1) 3354, 3003, 2949, 1288, 1064; 'H NMR (500MHz, DMSO) & 8.18 (brs, 3H),
7.43 (d, J=2.0Hz, 1H), 7.31 (dd, J=8.5, 2.0Hz, 1H), 7.14 (d, J=5.1Hz, 1H), 6.11 (s,
1H), 4.81 (m, 1H), 3.84 (s, 3H), 2.99 (dd, J=13, 3.5Hz, 1H), 2.83 (dd, J=12.5, 9Hz,
1H); 'C NMR (DMSO, 125MHz) & 153.9, 135.0, 127.3, 125.8, 120.8, 112.6, 68.,
56.1, 45.5; Elemental Analysis Calcd for CoH;2CINO2>-HCI: C, 45.39; H, 5.50; N,
5.88. Found: C, 45.38; H, 5.43; N, 5.70.

Ir-: ; A, NHpHC
o
(S)-2-Amino-1-(7-bromo-2,3-dihydrobenzfuran-5-yl)-2-aminoethanol
Hydrochloride : was prepared according to the general procedure outlined above.
LRMS [M+H]+ 258; IR (KBr, cm-1) 3349, 3006, 2928, 1485, 1045, 983; 'H NMR

(500MHz, DMSO) 4 8.13 (brs, 3H), 7.29 (s, 1H), 7.23 (s, 1H), 6.08 (d, J=4 Hz, 1H),
4.76 (m, 1H), 4.61 (1, J=5Hz, 2H), 3.29 (1, J=OHz, 2H), 2.96 (dd, J=13, 3.5Hz, 1H),
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2.82 (dd, 1=13,9.5Hz, 1H); "'C NMR (DMSO, 125MHz) § 156.3, 135.9, 129.1,
128.1, 122.1, 100.9, 71.5, 68.2, 45.6, 29.9; Elemental Analysis Calcd for
CioH12BtNO-HCI: C, 40.77; H, 4.44; N, 4.75. Found: C, 40.77; H, 4.63; N, 4.63.

eneral Procedure for the Preparation of 2-Amino-3-(su ted- ]
propanol:

RCAN el

{8)-[2-(3-Bromo-phenyl)-1-hydroxymethyl-ethyl]-carbamic acld zert-butyl ester:
To a solution of (S)-3-(3-bromo-phenyl)-2-ters-butoxycarbonylamino-propinic acid
(500 mg, 1.45 mmol) in THF (30 mL) was added borane-tetrahydrofuran complex
(1.0 M solution) (4.35 mL, 4.35 mmol). The reaction mixture was stirred at room
temperature for 14 h and quenched with acetic acid (1 mL). After removal of most
solvent, the residue was extracted with EtOAc, washed with brine, dried over Na;SO,.
After concentration, the crude product (400 mg, 83%) was used for the next step
without purification. LCMS (M+H)" m/z 330 (t = 1.61 min

nrm:n

(S)-Z-AmIno-3-(3-bmmo-|;henyl)-propan-l-ol: To a solution of (S)-[2-(3-bromo-
phenyl)-1-hydroxymethyl-ethyl]-carbamic acid terr-butyl ester (400 mg, 1.21 mmol)
in methanol (30 mL) was added 4 M HCl in dioxane (2 mL, excess). The reaction
mixture was stirred at room temperature for 14 h. After concentration in vacuo, the
residue was used for the next step without purification. LCMS (M+H)* m/z 230 (t =
0.78 min.)

8
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S-Chloroacetyl-7-chlorooxindole: To a suspension of AlCl3 (13.4g, 0.10 mol) in
methylene chloride (40mL) is added a solution of 7-Chlorooxindole (0.10 mol) and
chloroacetyl chloride (8 mL, 0.10 mol) at 0°C. The solution is warmed to ambient
temperature for two hours and poured onto ice and extracted with methylene chloride,
washing with saturated bicarbonate solution, brine, and drying over MgSO, would
provide the desired chloroketone.

-

(S)-7-Chiloro-5-(2-chloro-1-hydroxy-ethyl)-2-oxoindole : To a solution of (S)-
Methyl-CBS-oxazaborolidine (1M in toluene, 0.745 ml, 0.745 mmol) and BH3-THF
(8mL, 8 mmol) is added at the same time a solution of BHy-THF (19mL, 19 mmol)
and a solution of the 5-Chloroacetyl-7-chlorooxindole (37.98 mmol) in 19 mL of
THF. Both solutions are added dropwise over 30 minutes. The solution is stirred for
1 hour and quenched with the slow addition of methanol (50mL). The solution is
concentrated and the residue chromatographed over a short silica gel column (1:1
hexane/ethy] acetate).

o
a A~ NHrHO
7"
(S)-2-Amino-1-(7-chlorooxindole-5-yI)-ethanol Hydrochloride : To a solution of
the chlorohydrin (37.9 mmol) in 120 mL of methanol at —40°C is added 100 grams of
ammonia. The solution is sealed in a pressure bottle and warmed to ambient
temperature and stirred for 48 hours. The solution is cooled and opened. The

ammonia is allowed to evaporate and solution concentrated to provide the

hydrochloride salt, which can be crystallized from ethanol/ethyl acetate.
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6-Chloroacetyl-4-chloro-2-benzooxazolinone: To a suspension of AlCl; (13.4g,0.10
mol) in methylene chloride (40mL) is added a solution of 4-chloro-2-
benzooxazolinone (0.10 mol) and chloroacetyl chloride (8 mL, 0.10 mol) at 0°C. The
solution is warmed to ambient temperature for two hours and poured onto ice and
extracted with methylene chloride, washing with saturated bicarbonate solution, brine,
and drying over MgSOy4 would provide the desired chloroketone.

b

ok—o

(S)-6-(2-Chioro-1-hydroxy-ethyl)-4-chloro-2-benzooxazolinone: To a solution of
(S)-Methyl-CBS-oxazaborolidine (IM in toluene, 0.745 mi., 0.745 mmol) and BH;-
THF (8mL, 8 mmol) is added at the same time a solution of BH5-THF (15mL, 19
mmol) and a solution of the 6-Chloroacetyl-4-chloro-2-benzooxazolinone (37.98
mmol) in 19 mL of THF. Both solutions are added dropwise over 30 minutes. The
solution is stirred for 1 hour and quenched with the slow addition of methanol
(50mL). The solution is concentrated and the residue chromatographed over a short
silica gel column (1:1 hexane/ethyl acetate).

(S)-2-Amino-1-(4-chloro-2-benzooxazolinone-6-yl)-ethanol Hydrochloride: Toa
solution of the chlorohydrin (37.9 mmol) in 120 mL of methanol at —40°C is added
100 grams of ammonia. The solution is sealed in a pressure bottle and warmed to
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ambient temperature and stirred for 48 hours. The solution is cooled and opened.
The ammonia is allowed to evaporate and solution concentrated to provide the
hydrochloride salt, which can be crystallized from ethanol/ethyl acetate.

o
N-Methyl-7-chloroindoline: To a solution of the 7-Chloroindoline (0.10 mol) in 500
mL of acetone is added K;COs (0.15mol) and Mel (0.15mol) and refluxed until the

starting material is consumed. The reaction is filtered and washed with water and
saturated bicarbonate solution, drying over MgSO4 would provide the N-Me -7-

GIE ; JL o - |

"

N-Methyl-5-chloroacetyl-7-chloro-indoline: To a suspension of AICl; (13.4g, 0.10
mol) in methylene chloride (40mL) is added a solution of N-Me-7-Chloroindoline
(0.10 mol) and chloroacetyl! chloride (8 mL, 0.10 mol) at 0°C. The solution is
warmed to ambient temperature for two hours and poured onto ice and extracted with

methylene chloride, washing with saturated bicarbonate solution, brine, and drying
over MgSOy4 provides the desired chloroketone.

chloroindoline

g

(S)-N-Methyl-5-(2-chloro-1-hydroxylethyl)-7-chloro-indoline: To a solution of (S)-
Methyl-CBS-oxazaborolidine (1M in toluene, 0.745 mL, 0.745 mmol) and BH;-THF
(8mL, 8 mmol) is added at the same time a solution of BHy-THF (19mL, 19 mmol)
and a solution of N-Methyl-5-chloroacetyl-7-chloro-indoline (37.98 mmol) in 19
mL of THF. Both solutions are added dropwise over 30 minutes. The solution is

4}
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stirred for 1 hour and quenched with the slow addition of methanol (50mL). The
solution is concentrated and the residue chromatographed over & short silica gel
column (1:1 hexane/ethyl acetate).

(S)-2-Amino-1-(7-chloro-N-methyl-indoline-5-yl)-ethanol Hydrochloride : To a
solution of the chlorohydrin (37.9 mmol) in 120 mL of methanol at —-40°C is added
100 grams of ammonia. The solution is scaled in a pressure bottle and warmed to
ambient temperature and stirred for 48 hours. The solution is cooled and opened.
The ammonia is allowed to evaporate and solution concentrated to provide the
hydrochloride salt, which can be crystallized from ethanol/ethyl acetate.

oo

(S)-2-Chloro-1-(7-chloro-N-methyl-indol-5-yl)-ethanol: A solution (S)-N-Methyl-
5-(2-chloro-1-hydroxylethyl)-7-chloro-indoline (0.10 mmol) in 100mL of t-butyl
methyl ether is treated with o-chloroanil (0.10mmol) at ambient temperature. The
solution is concentrated and the residue chromatographed over silica gel (1:1
hexane/ethyl acetate) to provide the corresponding indole.

o

(S)-2-Amino-1-(7-chloro-N-methyl-indol-5-yl)-ethanol Hydrochloride : To a
solution of the chlorohydrin (37.9 mmol) in 120 mL of methanol at —40°C is added
100 grams of ammonia. The solution is sealed in a pressure bottle and warmed to
ambient temperature and stirred for 48 hours. The solution is cooled and opened.
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The ammonia is allowed to evaporate and solution concentrated to provide the
hydrochloride salt, which can be crystalized from ethanol/ethyl acetate.

4-Chloro-2-methyl-benzooxazole : To a solution of the 4-chloro-2-
benzooxazolinone (0.10 mol) in 200 mL cthanol is added LiOH (0.20 mol) in 100 mL
of water. The solution is refluxed for 8 hr and cooled. The solution is neutralized
with IN HCI and extracted with ethyl acetate followed by drying over MgSO,. The
solution is concentrated and taken up in 200 mL of toluene and 0.10 mol of acetic
acid. The solution is refluxed in a Dean Stark trap for 12 hours, concentrated and
purified by flash chromatography.

6-Chloroacetyl-4-chloro-2-methyl-benzooxazole: To a suspension of AlCl; (13.4g,
0.10 mol) in methylene chloride (40mlL) is added a solution of 2-Methyl-4-chloro-
benzooxazole (0.10 mol) and chloroacetyl chloride (8 mL, 0.10 mol) at 0°C. The
solution is warmed to ambient temperature for two hours and poured onto ice and
extracted with methylene chloride, washing with saturated bicarbonate solution, brine,
and drying over MgSO, would provide the desired chloroketone.

a'p;'l,

}-o

(S)-6-(2-chloro-1-hydroxy-ethyl)-4-chloro-2-methyl-benzooxazole: To a solution
of (S)-Methyl}-CBS-oxazaborolidine (1M in toluene, 0.745 mL, 0.745 mmol) and

43
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BH;-THF (8mL., 8 mmol) is added at the same time a solution of BH3-THF (19mL, 19
mmol) and a solution of 6-Chloroacetyl-4-chloro-2-methyl-benzooxazole (37.98
mmol) in 19 mL of THF. Both solutions are added dropwise over 30 minutes. The
solution is stirred for 1 hour and quenched with the slow addition of methanol
(50mL). The solution is concentrated and the residue chromatographed over a short
silica gel column (1:1 hexane/ethyl acetate).

GE ? G

)
(S)-2-Amino-1-(4-chioro-2-methyl-benzooxazol-6-yl)-ethanol Hydrochloride : To
a solution of the chlorohydrin (37.9 mmol) in 120 mL of methanol at —40°C is added
100 grams of ammonia. The solution is sealed in a pressure bottle and warmed to
ambient temperature and stirred for 48 hours. The solution is cooled and opened.

The ammonia is allowed to evaporate and solution conceatrated to provide the
hydrachloride salt, which can be crystallized from ethanol/ethyl acetate.

tion of 3-(6- -1 m -1H. zimidazol-2-yl)-4-iodo-1H-
pyridin-2-one:

4\,-{?“

1-(3-Methyl-4-nitro-phenyl)-1H-imidazole: To a solution of 4-fluoro-2-methyl-1-
nitro-benzene (300 mg, 1.84 mmol) in DMSO (2 mL) were added KOH (20 mg, 3.87
mmol) and imidazole (263 mg, 3.88 mmol). The reaction mixture was heated to
100°C for 3.5 h, cooled to room temperature, and diluted with ice-cold water. The
resulting precipitate was filtered, washed with ice-cold water, and dried under vacuum
to give the title compound (310 mg, 80%) as a yellow powder. 'H NMR (300 MHz,

PCT/U SOMO[\M
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DMSO-ds) & 8.46 (1H, 5), 8.16 (1H, d, J = 8.9 Hz), 7.90 - 7.92 (2H, m), 7.78 (1H, dd,
J =215, 8.9 Hz), 7.17 (1H, 5), 2.61 (3H, 5). LRMS (M+H)" m/z 204.

&
\Q\ﬂ"l

4-Imidazol-1-yl-2-methyl-phenylamine: To 1-(3-methyl-4-nitro-phenyl)-1H-

imidazole (200 mg, 0.98 minol) and 10% Palladium on carbon (35 mg) was added

degassed methanol (3 mL). The suspension was flushed and evacuated with hydrogen

/ vacuum line. The suspension was allowed to stir at room temperature for 14 h under

hydrogen atmosphere (hydrogen balloon). The dark reaction mixture was filtered

through a pad of celite and rinsed with methanol. Concentration of the filtrate gave

the title compound (166 mg, 98%) which was used for the next step without

purification. "H NMR (300 MHz, DMSO-ds) 5 7.95 (1H, 5), 7.48 (1H, 5), 7.16 (1H, P
narrow d, J = 2.5 Hz), 7.09 (1H, dd, J = 2.5, 8.4 Hz), 7.01 (1H, ), 6.67 (1H,d, /=84

Hz), 5.03 (2H, broad s), 2,10 (3H, s).

C\" NOy
r

N-(4-Imidazol-1-yl-2-methyl-6-nitro-phenyl)-acetamide: To a solution of 4-
imidazol-1-yl-2-methyl-phenylamine (1 g, 5.78 mmol) in CH,Cl; (20 mL) was added

AczO (0.7 mL, 7.28 mmol) at 0°C. The reaction mixture was stir at room temperature

for 14 h and diluted with water. The aqueous layer was extracted with CHzClz and the ]
combined organic layers were washed with saturated NaHCO; and brine, dried over

Na;SO4, and concentrated in vacuo to give a white solid. The white solid was
suspended in H2SO;4 (conc.) (15 mL). Then HNO; (conc.) (0.312 mL) was added to
the suspension at 0°C. The reaction mixture was slowly warmed to room temperature
and stirred at room temperature for 4 h. After cooling to -10°C, the reaction mixture
was neutralized with ammonium hydroxide and extracted with ethyl acetate. The
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combined organic layers were washed with brine, dried over Na;SOy, and
concentrated. The residue was purified by flash chromatography (1:9:5 MeOH / THF
/ hexane) to yield the title compound (0.61 g, 41%). 'H NMR (300 MHz, CD;0D) §
8.11 (1H, s), 7.45 - 7.56 (2H, m), 7.38 (1H, dd, J= 2.4, 8.4 Hz), 7.14 (1H, s5), 2.33
(3H, 5), 2.18 (3H, 5).

Q;u Oy
e
4-Imidazol-1-yl-2-methyl-6-nitro-phenylamine: To a suspension of N<{4-imidazol-
1-yl-2-methyl-6-nitro-phenyl)-acetamide (279 mg, 1.07 mmol) in ethanol (3 mL) was
added 2 N HCI (2 mL). The reaction mixture was heated to reflux for 14 h, cooled to
room temperature, and neutralized with saturated NaHCO;. The resulting bright
orange solid was filtered and dried under vacuum. The title compound (179 mg, 76%)

was obtained as an orange solid. '"H NMR (300 MHz, CD;0D) § 8.78 (1H, s), 8.24
(LH, s), 7.78 (1H, ), 7.64 (1H, 5), 7.46 (1H, s), 2.36 (3H, s).

C"\g:[::

5-Imidazol-1-yl-3-methyl-benzene-1,2-diamine: To 4-imidazol-1-yl-2-methyl-6-
nitro-phenylamine (350 mg, 1.61 mmol) and 10% Palladium on carbon (40 mg) were
added degassed methanol (5 mL) and TFA (5 drops). The reaction mixture was
flushed and evacuated with hydrogen / vacuum line, stirred at room temperature for
14 h under hydrogen atmosphere (hydrogen balloon). The dark reaction mixture was
filtered through a pad of celite and rinsed with methanol. Concentration of the filtrate
gave the residue, which was diluted with water, extracted with ethyl acetate. The
combined organic layers were washed with saturated NaHCO;, brine, dried over
Na;SO4. Concentration to dryness gave the title compound (275 mg, 91%) as a solid.
'H NMR (300 MHz, CD;0D) 8 7.87 (1H, 5), 7.34 (1H, 5), 7.05 (1H, 5), 6.72 (1H, d, J
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=2.4 Hz), 6.65 (1H, d, J = 2.4 Hz) 2.21 (3H, s). LCMS (M+H)" m/z 189 (t = 0.23

5

4-Iodo-2-methoxy-pyridine-3-carbaldehyde (WO 95/29917): A 5-liter three-necked
round bottom flask was equipped with an overhead mechanical stirrer under nitrogen,
the flask was charged with THF (1 L) and cooled to -78°C. To this stirred solution
was added tert-butyllithium (1.7 M solution in pentane) (800 mL., 1.36 mol) via
canula followed by 2-methoxypyridine (132.2 g, 1.21 mol) at -78°C. The mixture was
stirred for 1 h at -78°C. To the mixture was added N-formyl-N, N’, N'-
trimethylethylenediamine (176 mL, 1.37 mol) dropwise at -78°C. The reaction
mixture was stirred for ca. 30 min at -78°C before warming to -23°C over ca. 30 min.
To the mixture at -23°C was added ethylene glycol dimethy] ether (1 L) followed by
n-butyllithium (2.5 M solution in hexane) (800 mL, 2.0 mol). The resulting mixture
was stirred for ca. 2 h during which time the reaction mixture turned deep green. A
12-L 4-necked round flask was charged with iodine (571 g, 2.25 mol) and ethylene
glycol dimethyl ether (2 L) and the resultant solution was cooled to -78°C. The
contents of the 5-L. flask were transferred via canula to the mixture of iodine and
ethylene glycol dimethyl ether in the 12-L flask at -78°C. After the addition was
complete, the reaction mixture was stirred for an additional 1 h at -78°C. The cooling
bath was removed and the mixture was allowed to warm to about 0°C and treated with
2 L of water and 2 L of 1 N hydrochloric acid. Methyl ¢-butyl ether (2L) was added
and the layers were separated. The aqueous layer was extracted with 2 x 1 L of methyl
¢-butyl ether. The combined organic layers were washed with saturated Na;S205 (1.2
L), brine (1.2 L), dried over Na;SO4. After concentration in vacuo, the thick slurry
was diluted with hexane (1 L). The mixture was cooled with an ice / water bath for ca.
30 min. The precipitate was filtered and dried in vacuum to yield the titie compound
as a light yellow solid. 'H NMR (300 MHz, CDCl3) § 10.22 (s, 1H), 7.86 (1H, d, J =
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5.3 Hz), 7.54 (1H, d, J = 5.3 Hz), 4.06 (3H, 5). LCMS (M+H)" m/z 364 (t =2.26

MaesSy

6-Imidazol-1-yl-2-(4-iodo-2-methoxy-pyridin-3-yl)-4-methyl-1H-benzimidazole:
To a solution of 5-imidazol-1-yl-3-methyl-benzene-1,2-diamine (175 mg, 0.93 mmol)
in methano! (8 mL) was added a solution of 4-iodo-2-methoxy-pyridine-3-
carbaldehyde (245 mg, 0.93 mmol) in methanol (5 mL) at 0°C. The reaction mixture
was stirred at 0°C for 1.5 h and then at room temperature for 2 h. After concentration,
the residue was purified by flash column chromatography (10% MeOH / CH;Cl) to
give the title compound (291 mg, 60%). 'H NMR (300 MHz, CD>OD) § 8.13 (1H, s),
7.98 (1H,d, J=5.4 Hz), 7.62 (1H, d, J = 5.4 Hz), 7.59 (2H, s), 7.33 (1H, 5), 7.16 (1H,
8), 3.90 (3H, s), 2.67 (3H, s). LCMS (M+H)* m/z 432 (t = 0.99 min.).

jaessy

3-(6-Imidaxol-1-yi-4-methyl-1H-benzimidazol-2-yl}-4-iodo-1H-pyridin-2-one:
The suspension of 6-imidazol-1-yl-2-(4-iodo-2-methoxy-pyridin-3-yl)-4-methyl-1H-
benzimidazole in 1 N HCI (6 mL) was heated to 70°C for 3 days, cooled to room
lemperature, and diluted with ethyl acetate. After extraction, the combined organic
layers were washed with brine, dried over NazSO4 and concentrated. The residue was
purified by flash chromatography (1% NH,OH / 10% MeOH / CH,Cl,) to yield the
title compound (78 mg, 81%) as a solid. '"H NMR (300 MHz, CD;0D) § 8.12 (1H, s),
7.58 (2H, 5), 7.29 - 7.31 (2H, m), 7.16 (1H, s), 7.01 (1H, J = 6.8 Hz), 2.66 (3H, s).
LCMS (M+H)* m/z 418 (1 =0.75 min.)

ration of 2-(4-Chloro-2-0xo0-1,2-dihyd ridin-3-y1)-7-methyl-3H-
benzimidazole-S-carbonitrile:

48
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4-Amino-3-methyl-benzonitrile: To a solution of 3-methyl-4-nitro-benzonitrile (20
g, 0.123 mol) in HOAc (200 mL) was added iron powder (17.55 g, 0.309 mol). After
10 min, the reaction was exothermic and tumed to dark color. The reaction mixture
was allowed to stir at room temperature for 14 h and then diluted with EtOAc (200
mL). The brown precipitate was filtered through a pad of celite and the filtercake was
rinsed with EtOAc. The filtrate was concentrated in vacuo and the residue was
purified by flash chromatography (40% EtOAc / hexane) to yield the title compound
(15.3 g, 92%). '"H NMR (300 MHz, CDCl5) § 7.30 - 7.34 (2H, m), 6.64 (1H, d, J =
8.7 Hz), 2.16 (3H, s). LCMS (M+H)* m/z 133 (t = 0.93 min).

N-(4-Cyano-2-methyl-6-nitro-phenyl)-2,2,2-trifluoro-acetamide: To the ice-cold
trifluoroacetic anhydride (60 mL} was added 4-amino-3-methyl-benzonitrile (14.33 g,
0.108 mol) in portion. The resulting white slurry was stirred at 0°C for 30 min. Then
ammonium nitrate (17.28 g, 0.216 mol) was added. The reaction mixture was allowed
to stir at 0°C for 1 h and at room temperature for 14 h. After removal of most solvent,
the reaction mixture was cooled with ice and quenched with ice. The yellow
precipitate was filtered, washed with cold water, and dried under vacuum. The crude
product (15.5 g, 52% yield, and ca. 80% pure) was used for the next step without
purification. 'H NMR (300 MHz, CDyOD) 5 8.05 (1H, s), 7.74 (1H, s), 2.30 (3H, s).

LRMS (neg. ES], (M-H)) m/z 272.
e o,
B "
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4-Amino-3-methyl-5-nitro-benzonitrile: A mixture of N-(4-cyano-2-methyl-6-nitro-
phenyl)-2,2 2-trifluoro-acetamide (S g, 18.3 mmol) and 2 M ammonia in methanol
(80 mL) was heated to reflux for 14 h and then cooled to room temperature. After
concentration ir vacuo, the residue was purified by flash chromatography (20%
EtOAc / hexane) to yield the title compound (3.24 g, 100%, ca 80% pure). '"H NMR
(300 MHz, CDCl,) 8 8.40 (1H, s), 7.47 (1H, s), 6.6 — 6.8 (2H, broad s), 2.89 (3H, s).

e Wy
R

3,4-Diamino-5-methyl-benzonitrile: To a solution of 4-amino-3-methyl-5-nitro-
benzonitrile (3.24 g, 18.3 mmol) in ethano) (80 mL) was added tin chloride dihydrate
(8.67 g, 49.75 mmol). The reaction mixture was heated to reflux for 14 h, then cooled
to room temperature, and concentrated in vacuum. The residue was diluted with ethyl
acetate (100 mL) and treated with triethylamine (20 mL). The resulting shurry was
filtered through 2 pad of celite and the filtercake was rinsed with three-portion ethyl
acetate (50 mL). The filtrate was washed with saturated NaHCOQ;, water, and brine,
then dried over Na;SQ, and filtered. After removal of solvent, the residue was
purified by flash chromatography on silica gel (30% - 50% EtOAc / hexane) to yield

the title compound (2.17 g, 81%) as a light yellow solid. 'H NMR (300 MHz, CDCl,)
86.94 (1H, s), 6.85 (1H, 5), 2.16 (3H, 5). LCMS (M+H)* m/z 148 (t = 0.67 min.).

NC i 4 N
e
]
2-(4-lodo-2-methoxy-pyridin-3-yl)-7-methyl-3H-benzimidazole-S-carbonitrile: To
a solution of 3,4-diumino-5-methyl-benzonitrile (2.00 g, 13.6 mmol) in MeOH (40
mL) was added 4-iodo-2-methoxy-pyridine-3-carbaldehyde (3.6 g, 13.6 mmol) in
MeOH (20 mL) at 0°C. The resulting slurry was stirred at 0°C for 1 h, lodine (1.73 g,

8.8 mmol) in MeOH (10 mL) was added dropwise via a dropping funnel to the
reaction mixture at 0°C. The reaction mixture was stirred at room temperature for 14
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h. After removal of MeOH, the residue was diluted with saturated Na;S20; and
extracted with EtOAc. The combined organic layers were washed with water and
brine, dried over Na;SO4. The crude product was purified by flash column
chromatography (3% MeOH / CH,Cl3) to yield the title compound (1.81 g, 46%). 'H
NMR (300 MHz, CDCl,) & 7.90 (1H, 8), 7.49 (1H, d, J = 5.4 Hz), 7.46 (1H, 5), 7.41

(1H, d, J = 5.3 Hz), 3.78 (3H, 5), 2.68 (3H, 5). LCMS (M+H)* m/z 391 (t = 1.27 min.).

e

2-(4-Chloro-2-oxo0-1,2-dihydro-pyridin-3-yl)-7-methyl-3H-benzimidazole-5-
carbonitrile: A suspension of 2-(4-iodo-2-methoxy-pyridin-3-yl)-7-methyl-3H-
benzimidazole-5-carbonitrile (1.8 g, 4.63 mmol) in 4 M HC] dioxane (40 mL) was
heated to 80°C for 6 h and cooled to room temperature. The precipitate was filtered
and dried. The crude product (1.08 g, 82%) was used for the next step without
purification. LRMS (neg. ESI, (M-H)") m/z 283.

Preparation of (S)-4-(1-Benzyl-2-trityloxy-ethylamino)-3-{6-bromo-4-methyl-1H-
benzimidazol-2- o] din-2-one;

“C

5-Bromo-3-methyl-benzene-1,2-diamine: To a suspension of 4-bromo-2-methyl-6-
nitro-phenylamine (20 g,'0.086 mol) in ethanol (200 mL) was added tin chloride
dihydrate (49.2 g, 0.258 mol). The reaction mixture was heated to reflux for 14 h,
cooled to room temperature, and concentrated in vacuo. The residue was diluted with
ethyl acetate (150 mL) and treated with triethylamine (40 mL). The resulting slurry
was filtered through a pad of celite, and the filtercake was rinsed with three portions
cthyl acetate (50 mL). The filtrate was washed with saturated NaHCOs, water, and
brine, then dried over Na;SO, and filtered. After removal of the solvent, the residue

]|
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was purified by flash chromatography on silica gel (30% EtOAc / hexane, then 5%

MeOH / CH,Cl,) to yield the title compound (10.26 g, 59%) as a yellow oil. '"H NMR

(300 MHz, CDCly) § 6.77 (1H,d, J =2.0 Hz), 6.74 (1H, d, 7= 2.0 Hz), 2.16 (3H, s).
LCMS (M+H)" m/z 201. (t = 0.83 min.).

o | e N
T

6-Bromo-2-(4-iodo-2-methoxy-pyridin-3-yl)-4-methyl-1H-benzimidazole: To a
solution of 5-bromo-3-methyl-1,2-phenylenediamine (4 g, 19.9 mmol) in methanol
(80 mL) was added 4-jodo-2-methoxy-pyridine-3-carbaldehyde (5.23 g, 19.9 mmol)
in methanol (20 mL) dropwise at 0°C. The resulting slurry was stirred for 30 min at
room temperature. Then iodine (2.53 g, 9.95 mmol) in methano! (20 mL) was added
via a dropping funnel. After 14 h, the reaction mixture was concentrated in vacuo,
diluted with 5% Na;S,0;, and extracted with ethyl acetate. The combined organic
layers were washed with water, brine, and dried over Na;SO,. After removal of
solvent, the residue was purified by careful flash chromatography (20% EtOAc /
hexane) to yield the title compound (4.05 g, 46%) as a yellow foam. "H NMR (300
MHz, CDCly) 8 7.86 (1H, d, J = 5.31 Hz), 7.53 (1H, d, J = 5.3 Hz), 7.26 (2H, broad
s), 3.91 (3H, s), 2.63 (3H, s). LCMS (M+H)"* m/z 444 (t = 1.39 min.).

T

3-(6-Bromo-4-methyl-1H-benzimidazol-2-yl)-4-chloro-1H-pyridin-2-one: The
suspension of 6-bromo-2-(4-iodo-2-methoxy-pyridin-3-yl)-4-methyl- 1H-
benzimidazole (4 g, 9.03 mmol) and 60 mL of 4 M HCI in dioxanc was heated to

80°C for 6 h and cooled to room temperature. The precipitate was filtered and dried to

yield the title compound (3.0 g, 100%) as a brown powder. The crude product was
used for the next step without purification. "H NMR (300 MHz, CD;0OD) § 7.55 (1H,
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s). 742 (1H,d, J = 6.0 Hz), 7.17 (1H, 5), 691 (1H, d, J = 6.0 Hz), 2.55 (3H, 5). LC
MS (M+H)"* m/z 338 (t = 1.33 min.).

(5)-4-(1-Benzyl-2-hydroxy-ethylamino)-3-(6-bromo-4-methyl-1H-benzimidazol-
2-yl)-1H-pyridin-2-one: To a solution of 3-(6-bromo-4-methyl-1H-benzimidazol-2-
yl)-4-chloro-1H-pyridin-2-one (1.42 g, 3.78 mmol) in DMF (15 mL) were added (S)-
(-)-2-amino-3-phenyl-1-propanol (1.43 g, 9.45 mmol) and N-methyl morpholine (1.5
mL). The reaction mixture was heated to 80°C for 6 h and cooled to room
temperature, The solvent was removed with high vacuum and the residue was purified
by flash chromatography (5% MeOH / CH2Ch) to yield the title compound (1.26 g,
74%) as a yellow foam. 'H NMR (300 MHz, CDCls) § 6.9 ~ 7.2 (8H, m), 5.86 (1H, d,
J=17.1 Hz), 3.7-3.9 (3H, m), 2.9-3.1(2H, m), 2.57 (3H, s). LCMS (M+H)* m/z 453 (t

Rary
o

(S)-4-(1-Benzyl-2-trityloxy-ethylamino)-3-(6-bromo-4-methyl-1H-benzimidazol-
2-yl)-I1H-pyridin-2-one: To a solution of (S§)-4-(1-benzyl-2-hydroxy-ethylamino)-3-
(6-bromo-4-methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one (0.9 g, 1.98 mmol) in
THF (30 mL), was added Cs;CO; (1.29 g, 3.96 mmol) followed by triphenylmethyl
chloride (1.10 g, 3.56 mmaol). The reaction mixture was heated 10 reflux for 14 b
under nitrogen and then cooled to room temperature. After removal of the solvent, the
residue was diluted with ethyl acetate and washed with water. The aqueous fraction
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was extracted with ethyl acetate and the combined organic layers were washed with
water and brine, dried over Na2SO4. After concentration in vacuo, the residue was
purified by flash column chromatography (30% EtOAc / hexane) to yield the title
compound (1 g, 73%) as a white solid. 'H NMR (300 MHz, DMSO-d¢) § 11.77 (1H,
broad s), 11.73 (1H, d, /= 5.2 Hz), 11.46 (1H, broad s), 7.13 - 7.54 (23H, m), 5.87
(1H, d, J = 4.5 Hz), 4.09 - 4.14 (1H, m), 3.07 - 3.42 (4H, m), 2.54 (3H, 5). LCMS
(M+H)" m/z 695 (t = 2.79 min.).

1-[4-(4-Amino-3-methyl-5-nitro-phenyl)-piperazin-1-yl]-ethanone: A mixture of 4-
bromo-2-methyl-6-nitro-phenylamine (5g, 21.64 mmol), 1-acetylpiperazine (4.2g, 32.46
mmol), palladium acetate (244 mg, 1.08 mmol), tri-ters-butylphosphine (440 mg, 2.16
mmol) and sodium rerr-butoxide (4.2 g, 43.29 mmol) in toluene (70 mL) was heated to
100°C for 14 h under nitrogen. The reaction mixture was cooled 10 room temperature and
diluted with EtOAc. After extraction, the combined organic layers were washed with
water, brine, dried over Na;SO,. Concentration gave a brownish residue which was
purified by flash column chromatography (10% MeOH / CH2Clb) to yield the title
compound (4.21 g, 70%). 'H NMR (400 MHz, CDs0D) § 7.42 (1H, d, J = 2.8 Hz), 7.23
(1H, d,J =28 Hz), 3.71 (2H,,J=5.1 Hz), 3.67 (2H, t, J=5.1 Hz), 3.04 (2H,t,J=5.2
Hz), 2.98 (2H, t, J = 5.2 Hz), 2.24 (3H, s), 2.13 (3H, 5). LCMS (M+H)" m/z 279 (1 = 1.46

min.).

X,

k,N\(P:::
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1-[4-(3,4-Diamino-5-methyl-phenyl)-piperazin-1-yl]-ethanone: To 1-[4-(4-amino-3-
methyl-5-nitro-phenyl)-piperazin-1-yl]-cthanone (4.5 g, 16.2 mmol) and 10% palladivm
on carbon (400 mg) were added methanol (50 mL) and acetic acid (S mL) under nitrogen.
The reaction mixture was stirred under bydrogen atmosphere (hydrogen balloon) for 14 h.
The dark solution was filtered through a pad of celite and the filtercake was washed with
methanol. Concentration of the filtrate gave the title compound (4.00 g, 100%) which was
used for the next step without purification. LCMS (M+H)" m/z 207 (t = 0.41 min.).

oty

1~{4-[2-(4-Iodo-2-methoxy-pyridin-3-yI)-7-methyl-3H-benzimidazol-5-yl]-piperazin-
1-yl}-ethanone: To a solution of 1-[4-(3,4-diamino-5-methyl-phenyl)-piperazin-1-yl]-
ethanone (4.00 g, 16.18 mmol) in methanol (100 mlL) was added 4-iodo-2-methoxy-
pyridine-3-carbaldchyde (4.25 g, 16.18 mmol). The reaction mixture was stirred at room
temperature for 14 h. After concentration, the residue was purified by flash column
chromatography (10% McOH / CH.Cl,) to yield the title compound (5.25 g, 66%). 'H
NMR (400 MHz, CDyOD) 8 7.81 (1H, d, /= 5.4 Hz), 7.48 (1H, d, J = 5.4 Hz), 7.26 (1H,
5), 6.85 (1H, s), 3.85 (3H, 5), 3.78 (2H, t, J = 5.0 Hz), 3.64 (2H, t, J = 5.0 Hz), 3.16 (2H, t,
J=5.2Hz), 3.11 (2H, t, J = 5.2 Hz), 2.62 (3H, s), 2.13 (3H, 5). LCMS M+H)" m/z 492 (1
= 1.71 min.).

O

3-[6-(4-Acetyl-piperazin-1-yl)-4-methyl-1H-benzimidazol-2-yl]-4-chloro-1H-
pyridin-2-one: To a solution of 1-{4-[2-(4-lodo-2-methoxy-pyridin-3-yl)-7-methyl-
3H-benzimidazol-5-yl]-piperazin-1-yl }-ethanone (5.2 g, 10.6 mmol) in 4 M HCl in
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dioxane (60 mL) was added water (5 mL). The reaction mixture was stirred at room
temperature for 14 h. Concentration of the reaction mixture gave the title compoun
(4.02 g, 100%) which was used for the next step without purification. LCMS (M+H)*
m/z 486 (t = 1.55 min.).
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(S)-3-[6-(4-Acetyl-piperazin-1-yl)-4-methyl-1H-benzimidazol-2-yI}-4-(1-
hydroxymethyl-2-phenyl-ethylamino)-1H-pyridin-2-one: To a solution of 3-[6-(4-
acetyl-piperazin-1-yl)-4-methyl-1H-benzimidazol-2-yl]-4-chloro-1H-pyridin-2-one (1 g,
2.6 mmol) in DMF (10 mL) was added (§)-(-)-2-amino-3-pheny!-propanol (0.78 mg, 5.2
mmol) and N-methyl morpholine (2 mL). The reaction mixture was heated to 80°C for 12
h, cooled to room temperature and concentrated with high vacuum. The residue was
purified by flash column chromatography (10% MeOH / CH;Cla) to yield the title
compound (0.90 g, 69%). 'H NMR (400 MHz, CD;0D) § 7.36 (1H, s), 7.02 - 7.23 (6H,
m), 6.80 (1H, s), 5.98 (1H, d, J =7.5 Hz), 4.10-4.12 (3H, m), 3.67 — 3.78 (6H, m), 3.06 —
3.11 (3H, m), 2.90 (1H, dd, J = 7.8, 13.6 Hz), 2.54 (3H, s), 2.12 (3H, 5). LCMS (M+H)"
m/z 501 (t = 1.30 min.).
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(S)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-(4-methyl-6-piperazin-1-yl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one: To a solution of (S)-3-[6+(4-acetyl-piperazin-
l-yl.)-4—methyl-1H-benzimidazol-2—yl]-4—(l-hydroxymethyl-2-phenyl-ethylamino)—
1H-pyridin-2-one (900 mg, 18 mmol) in 4 M HCI in dioxane (10 mL) was added
water (1 mL). The reaction mixture was heated to 80°C for 14 h and cooled to room
temperature. Concentration with high vacuum gave the title compound (0.83 g, 100%)
which was used for the next step without purification. LCMS (M+H)" m/z 459 (t=
1.13 min.).

Preparation of 2-(4.6-Dichlo: midin-5-yi)-6-imidazol-1-yl-4- 1-1H-
benzimidazole:

52

4,6-Dichloro-pyrimidine-5-carbaldehyde: DMF (7 mL, 0.09 mol) was added to
POCl3 (21 mL, 0.23 mol) at 0°C. The reaction mixture was stirred st room
temperature for 0.5 h. 4,6-Dihydroxy-pyrimidine-5-carbaldehyde (5 g, 0.045 mol)
was added in small portions. The reaction mixture was heated to 90°C for 6 h and
cooled to room temperature. A large excess of crushed ice was added to the reaction
mixture very slowly under ice-bath. The mixture was extracted with CHxCl>. The
combined organic layers were washed with water, brine, and dried over Na;SO,. After
concentration, the residue was purified by column chromatography (20% EtOAc /
hexane) to yield the title compound (4 g, 50%). "H NMR (400 MHz, CDCl5) § 8.91
(1H, s), 7.87 (1H, 5). LRMS (M+H)" m/z 177.

«'lq}%:}

2-(4,6-Dichloro-pyrimidin-5-yl)-6-imidazol-1-yl-4-methyl-1H-benzimidazole: To
a solution of 5-imidazol-1-yl-3-methyl-benzene-1,2-diamine (180 mg, 0.96 mmol) in
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methano] (4 mL) was added a solution of 4,6-dichloro-pyrimidine-5-carbaldehyde (
183 mg, 0.96 mmol) in methanol (1 mL). The reaction mixture was stirred at room
temperature for 14 h. After concentration, the residue was purified by flash column
chromatography (5% methanol / CH,Cl,) to yield the title compound (180 mg, 55%).
LCMS (M+H)" m/z 344 (t = 1.3]1 min.).

ure for the ration of 2-Amino-4-Fluo, methyl ni

s ens

2-(3,5-Diflucro-2-nitro-phenyl)-malonic acid di-rers-butyl ester: To a suspension of
NaH (54.6g, 60%, 1.365 mol) in 600mL of DMF was added di--Butyl malonate
(118g, 0.546 mol) at °C and stirred for 30 min. 2,4,6 trifluoronitrobenzene was
added as a solution in 400 mL of DMF (75 g, 0.42mol) over 3 hours and the solution
stirred at ambient temperature for 12 hours. The reaction mixture was extracted with
cthyl acetate (3X’s). The ethyl acetate was washed with water (3X's) and with brine
and dried over MgSO, and concentrated to give 62 g of crude product. LCMS
[M+Na] - 396; '"H NMR (500MHz, DMSO) 5 7.81 (m, 1H), 7.27 (m, 1H), 5.00 (s,

1H), 1.41 (m, 18H).
F. Ny
N
rr

2-(3-Amino-5-fluoro-2-nitro-phenyl)-malonic acid di-fer-butyl ester: To the
crude 2-(3,5-Difluoro-2-nitro-phenyl)-malonic acid di-tert-butyl ester (62g, 0.42 mol)
was added 700 mL of 2M ammonia in methanol in a pressure bottle. The vessel was

sealed and heated to 85°C for 18 hours. The reaction mixture was cooled and the

" vessel opened carefully and the methanol solution concentrated to provide 140 g of

crude material. LCMS [M+Na] - 393; 'H NMR (500MHz, DMSO) & 6.76 (dd,
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J=10.8 2.8Hz, 1H), 6.29 (dd, J=10.8, 2.8Hz, 1H), 4.99 (brs, 2H), 4.80 (s, 1H), 1.40
(m, 18H).

3-Amino-5-fluoro-2-nitro phenyl acetic acid: To the 2-(3-Amino-5-fluoro-2-nitro-
phenyl)-malonic acid di-fert-butyl ester (140g) in 500 mL of 4N HCI in dioxane
was added 50 mL of water and heated to 40°C for 2 days. The solution was extracted
with ethyl acetate (3X's) and the ethyl acetate washed with water (3X's) and brine.
The organic fraction was dried over MgSO; and was concentrated to give 78g of
crude (66% pure by LC/MS); 'H NMR (500MHz, DMSO) & 12.40 (brs, 1H), 7.04 (s,
2H), 6.68 (dd, J=10.9 2.8Hz, 1H), 6.47 (dd, J=10.9, 2.8Hz, 1H), 3.80 (s, 2H).

r Mg
e

2-Amino-4-fluoro-6-methyl nitrobenzene: To the crude 3-Amino-5-fluoro-2-njtro
phenyl acetic acid (3.6g, 16.8 mmol) was added Cu,0 (10.1g, 70.6 mmeol) in 120 mL
of acetonitrile along with SOuL of methanol and the suspension was refluxed for 12
hours. The reaction mixture was filtered through Celite and the Celite pad washed
with water and ethyl acetate. The filtrate was extracted with ethyl acetate, washed
with water and brine, dried over Na;SO, and concentrated to give 2.95 g of material
which by '"H NMR was 80% pure. ESIMS [M+Na] — 193; 'H NMR (500MHz,

DMSO) 8 6.67 (s, 2H), 6.56 (dd, J=11, 2.8Hz, 1H), 6.39 (dd, J=11, 2.8Hz, 1H), 2.50
(s, 3H).

Procedure for the preparation of 4-Chloro-3-(4-methyl-6-morpholin-4-yl-1H-

ridin-2-one and 4-Iodo-3-(4-methyl-6-morpholin-4-vi-
1H- imidazol-2-vl)-1H-pyridin-2-one
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2-Methyl-4-morpholin-4-yi-6-nitro-phenylamine: To a 800 ml pressure flask was
added Tris(dibenzylidencacetone)dipalladium (2.64 g, 2.88 mmol), 2-(Di-t-
butylphosphino)biphenyl (1.42 g, 4.75 mmol) and sodium tert-butoxide (17.5 g, 182
mmol). Then dry THF (500 mL), 4-bromo-2-methyl-6-nitroaniline (30.0 g, 130
mmol) and morpholine (34 ml, 390 mmol) were added. Argon was bubbled through
the solution for 1 minute and the flask was sealed. The reaction mixture was stirred at
85 °C for 3 days. THF was evaporated in vacuo and the crude product was
preabsorbed on silica and this then transfecred on top of a silica gel column. Elution
with hexane-cthyl acetate (6:4 to 4:6 to 0:1 gradient) gave, after evaporation of
solvents, the title compound (15.2 g red-brown solid, 49.3%). LCMS (M+H)" m/z 238
(t = 0.64 min.) '"H NMR (500 MHz, DMSO-d¢) § 7.32 (1H, 8), 7.22 (1H, s), 6.96 (2H,
5), 3.72 (4H, broad s), 2.96 (4H, broad s), 2.21 (3H, s).

“ei

2-(4-Iodo-2-methoxy-pyridin-3-yl)-4-methyl-6-morpholin-4-yl-1H-
benzoimidazole:

2-Methyl-4-morpholin-4-y!-6-nitro-phenylamine (15.2 g, 64 mmol) was suspended in
methanol (200 ml) in a PARR flask. Palladium on carbon (1.0 g, 10% Pd) was added
and the suspension shaken under 60 psi of hydrogen overnight. The mixture was
filtered through a pad of celite (under argon) into a 3-neck flask, the celite rinsed with
methanol and the filtrate diluted with methanol to a total volume of 500 ml and cooled
to 0°C. A solution of 4-Jodo-2-methoxy-pyridine-3-carbaldchyde (14.6 g, 55.5 mmol)
in methanol (500 ml) was added slowly (during 3 hours). After addition of ~ ¥ of the
solution the system was opened to air and stirred over the weekend, thereby reaching
room temperature. The reaction mixture was concentrated in vacuo, filtered through a
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pad of silica (eluent: methylenechloride - ethyl acetate - methanol 55-40-5) then
crystallized from ethyl acetate. The title compound was isolated as brown solid (12.68
g, 31%). Flash column chromatography of the mother liquor {gave additional 2.90 g
(12%). [pack column with methylene chloride, elute compound with methylene
chloride - ethyl acetate 6-4, then methylenechloride - ethyl acetate - methanol 58-40-
2]. LCMS (M+H)* m/z 451 (t = 1.03 min.). "H NMR (500 MHz, CDCl;) § 7.76 (1H,
d,J=5.3 Hz),), 742 (1H, d, J = 5.3 Hz), 6.85 (1H, broad s), 6.82 (1H, s), 3.86 (4H, t,
J=4.5 Hz),3.79 (3H, 5), 3.12 (4H, t, J = 4.5 Hz), 2.60 (3H, 5), 2.21 (3H, s).

“odd
Rap

4-Chloro-3-(4-methyl-6-morpholin-4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-
one and 4-Iodo-3-(4-methyl-6-morpholin-4-yl-1H-benzoimidazol-2-yl)-1H-
pyridin-2-one:
2-(4-1odo-2-methoxy-pyridin-3-yl)}-4-methyl-6-morpholin-4-yl- 1H-benzoimidazole
(15.58 g, 34.6 mmol) was suspended in 1,4-dioxane (300 ml) and conc. aqueous HCI
(50 ml) was added. The mixture was stirred at ambient temperature overnight, then 3
hours at 50°C. The mixture was cooled to room temperature and poured into an ice
cold solution of NaHCO; (67 g, 0.8 mol) and filtered. The aqueous phase was
extracted with ethyl acetate. The solid material was dissolved in CH,Cl; with some
methanol, then extracted between water and CH2C)z . The combined organic layers
were dried over Na;SO;, and concentrated in vacio to give an inseparable mixture of
the 4-Chloro- and 4-lodo- title compounds. The product was used without further
purification. LCMS (M+H)" m/z 437 and m/z 345 (both t = 0.92 min.).

Procedure for the preparation of 4] 2-(4-Chloro-2-ox0-1,2-djhydro-pyridin-3-yi)-
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4-(3-Amino-5-methyl-4-nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl
ester: To a stirred solution of 3-fluoro-5-amino-6-nitrotoluene (10 g, 58.79 mmol) in
anhydrous NMP (160 mL) under nitrogen was addded BOC-piperazine (39 g, 209.4
mmol) and 4-methylmorpholine (25.9 mL). The resulting dark solution was heated to
reflux for 72 h, cooled to room temperature and diluted with ethyl acetate (4000 mL).
The organic layer was washed with water (8 x 1500 mL), brine (1 x 1500 mL), dried
over sodium suvifate and evaporated in vacuo. The resulting dark oil was dissolved in
boiling absolute ethanol (800 mL.) and concentrated 10 a total volume of 400 mL and
left to stand overnight at room temperature. The solution was further cooled to -20
°C for 5 h and the resulting solid was filtered off and dried in vacuo to give 16.3 g
{83%) of a light yellow solid. 'H NMR (500 MHz, CDC}3) 8 6.16 (brs, 1K), 6.04
(brs, 1H), 3.70 — 3.60 (m,4H), 3.38 - 3.25 (m, 4H), 2.53 (s, 3H), 1.48 (5, 9H); LCMS
M+H)* m/z 337.

ML"‘;I:

4-(3,4-Diamino-5-methyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester:
To a stirred solution of 4-(3-Amino-5-methyl-4-nitro-phenyl)-piperazine- | -carboxylic
acid tert-butyl ester (15 g, 44.6 mmo]) in methanol (2200 mL) was added 20%
Pd(OH)2/C (1.6 g) and the suspension flushed well with nitrogen, followed by

'hydrogen. The resulting suspension was stirred overnight at room temperature under

an atmosphere of hydrogen (ca. 1 aim). The resulting suspension was filtered under
nitrogen through a pad of Celite and washed with methanol (400 - 500 mL). The
resulting material was used immediately. LCMS (M+H)* m/z 307.
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4-{2-(4-Iodo-2-methoxy-pyridin-3-yl)-7-methyl-3H-benzoimidazol-5-yi}-
piperazine-1-carboxylic acid tert-butyl ester: To a stirred solution of 4-(3,4-
Diamino-5-methyl-phenyl)-piperazine-1-carboxylic acid tert-buty! ester (44.6 mmol —
assuming 100% conversion in previous step) in methanol (ca 2700 mL) at 0 oC under
a nitrogen atmosphere was slowly added (2 h) via addition funnel, a solution of 4-
iodo-2-methoxy-pyridine-3-carbaldehyde (15.0g, 57.1 mmol) in anhydrous methanol
(225 mL). The resulting solution was then stirred at 0 °C for an additional 30 min,.
the cooling bath was removed, and the reaction mixture was allowed to stir at room
temperature in the presence of air for 72 h. The resulting solution was concentrated in
vacuo and the residue was dissolved in dichloromethane (1500 mL) and the solvent
removed in vacuo (repeated 3x). The resulting dark foamy solid was dried under high
vacuum. 'H NMR (500 MHz, CDC13) §7.82 (d, 1H, J = 5.4 Hz), 7.50 (d, 1H, J = 5.4
Hz), 6.98 (brs, 1H), 6.90 (brs, 1H), 4.05 (s, 3H), 3.67 - 3.58 (m, 4H), 3.18 - 3.09 (m,
4H), 2.63 (s, 3H), 1.49 (s, 9H);. LCMS (M+H)" m/z 550.

ok

4-lodo-3-(4-methyl-6-piperazin-1-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one:
To a stirred solution of 4-[2-(4-Iodo-2-methoxy-pyridin-3-yl)-7-methyl-3H-
benzoimidazol-5-yl]-piperazine-1-carboxylic acid tert-buty! ester (24g, 43.7 mmol)
was added 1,4-dioxane (750 mL) and 6 N aqueous HCI (30 mL) and the mixture was
heated to 75 °C overnight. The solution was cooled to room temperature, the
supernatent was poured off, and the resulting dark gummy solid was washed with
anhydrous diethyl ether (3 x 500 mL) and dried in vacuo to give 17.7 g (93%) of the
title compound as a dark solid that was used as described to prepare 4-[2-(4-Chloro-2-
oxo-1,2-dihydro-pyridin-3-yl)-7-methyl-3H-benzoimidazol-5-yl]-piperazine-1-
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carboxylic acid tert-buty] ester and 4-[2-(4-Jodo-2-0x0-1,2-dihydro-pyridin-3-yl)-7-
methyl-3H-benzoimidazol-5-yl]-piperazine-1-carboxylic acid tert-butyl ester; LCMS
(M+H)" m/z 436. (Note: A small peak (4-chloro-pyridin-2-one) in the LC/MS shows
m/z 344, 346).

4-[2-(4-Chloro-2-0x0-1,2-dihydro-pyridin-3-yl)-7-methy)-3H-benzoimidazol-5-
yl)-piperazine-1-carboxylic acid tert-butyl ester and 4-{2-(4-Iodo-2-0x0-1,2-
dihydro-pyridin-3-yl)-7-methyl-3H-benzoimidazol-5-yl]-piperazine-1-carboxylic
acid tert-butyl ester: To a stirred suspension of 4-Iodo-3(4-methyl-6-piperazin-1-
yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one (17.7 g, 40.7 mmol) in dichloromethane
(750 mL) was added di-rerr-butyl dicarbonate (9.8 g, 44.8 mmol) and triethylamine
(67.4 mL, 483.6 mmol). The mixture was stirred at room temperature for 30 min. and
purified via flash chromatography on silica gel. After elution with dichloromethane
followed by 2.5% methanol/ethyl acetate, homogencous fractions were combined and
partially evaporated in vacuo to give the product as a yellow solid, following filtration
(8.9 g, ca41%, 2 crops). 'H NMR (500 MHz, CD;0D) 8 7.25 (d, 1H, ] = 6.9 Hz),
6.97 (d, 1H, J = 6.9 Hz), 6.97 (brs, 1H), 6.89 (brs, 1H), 3.65 — 3.56 (m, 4H), 3.16 -
3.07 (m, 4H), 2.55 (s, 3H), 1.49 (s, 9H); LCMS (M+H)" m/z 536. (Note: A small
peak (4-chloro-pyridin-2-one) in the LC/MS shows m/z 444, 446).

o
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[1-(3-Amino-5-methyl-4-nitro-phenyl)-piperidin-4-yl]-carbamic acid tert-butyl
ester: 5-Fluoro-3-methyl-2-nitro-phenylamine (0.97 g, 5.7 mmol), 4-N-BOC-
aminopiperidine (1.60g, 8.0 mmol), diisopropylethylamine (2.5 ml, 14 mmol) and
DMSO (10 ml) are combined and stirred at 85°C for 3 hours. The reaction mixture
was poured on saturated aqueous NaHCO; solution and extracted with ethyl acetate.
The organic layers were washed with water (3x) and brine, dried over Na;SO, and
concentrated. Flash column chromatography on silica (eluent hexanes-ethyl acetate -
triethylamine 50-50-1, then 33-66-1) gave the title compound as a yellow solid. (1.57
g. 79%). LCMS (M+H)* m/z 351 (t = 1.55 min.). '"H NMR (500 MHz, CD;OD) &
6.70 (1H, broad s), 6.22 (1H, d, J = 2.5 H2)), 6.13 (1H, d, /= 2.5 Hz), 3.88 (2H,d, /=
13.3 Hz), 3.58 (1H, broad s), 2.98 (2H, t, J = 11.8 Hz), 2.48 (3H, s5), 1.92 (2H,d, J =
11.3 Hz), 1.48 (2H, m), 1.45 (9H, 5).

{1-[2-(4-Iodo-2-methoxy-pyridin-3-yl)-7-methyl-3H-benzoimidazol-5-y1}-
piperidin<4-yl}-carbamic acid tert-butyl ester: [1-(3-Amino-5-methyl-4-nitro-
phenyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (1.54 g, 4.4 mmol) was
dissolved in methanol (100 ml). Palladium on carbon (0.3 g, 109% Pd) was added and
the suspension stirred vigorously under a balloon pressure of hydrogen overnight. The
mixture was filtered through a pad of celite (under argon) into a 3-neck flask, the
celite rinsed with methanol and the filtrate cooled to 0°C. A solution of 4-Iodo-2-
methoxy-pyridine-3-carbaldehyde (1.21 g, 4.6 mmol) in methanol (50 ml) was added
slowly (during 2 hours). The mixture was stirred overnight under air at ambient
temperature, then concentrated in vacuo. Flash column chromatography on silica
(eluent hexanes-ethyl acetate -methanol 5-4-1 gave the title compound. (0.79 g, 32%).
LCMS (M+H)* m/z 564 (t = 1.31 min.).
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3-[6-(4-Amino-piperidin-1-yl)-4-methyl-1H-benzoimidazol-2-yl]-4-lodo-1H-
pyridin-2-one and 3-[6-(4-Amino-piperidin-1-yl)-4-methyl-1H-benzoimidazol-2-
yl}-4-chloro-1H-pyridin-2-one : { 1-{2-(4-lodo-2-methoxy-pyridin-3-yl)-7-methyl-
3H-benzoimidazol-5-yl]-piperidin-4-yl } -carbamic acid test-butyl ester (330 mg, 0.59
mmol) was suspended in 4M HCl in 1,4-dioxane (20 ml) and water (3 ml) was added.
(exothermic reaction). The mixture was stirred at ambient temperature overnight, then
concentrated in vacuo to give an inseparable mixture of the 4-Chloro- and 4-Iodo-
title compounds. The product was used without further purification. LCMS (M+H)"*
m/z 450 and m/z 358 (both t = 0.69 min.).

Sh v

NOy
3-Methyl-5-(2-morpholin-4-ethoxy)-2-nitro-phenylamine: To a solution of 2-
morpholin-4-yl-ethanol (5 g, excess) in THF (30 mL) was added NaH (0.21 g, 8.82
mmol) in portion under ice bath. The reaction mixture was stirred at room temperature
for 30 min. Then 5-fluoro-3-methyl-2-nitro-phenylamine was added. The reaction
mixture was heated to reflux for 6 h, cooled to room temperature, and concentrated.
The residue was diluted with water and extracted with EtOAc. The combined organic
layers were washed with water, brine, and dried over Na;SO4. After concentration, the
residue was purified by column chromatography (20% EtOAc / hexane) to yield the
title compound (0.70 g, 85%). 'H NMR (400 MHz, CD3;0D) & 6.10 (1H, s), 6.09 (1H,
s), 4.38 — 4.42 (2H, m), 3.92 -4.08 (4H, m), 3.72(1H, d, /= 12 Hz), 3.53 - 3.56 (2H,
m), 3.05 - 3.10 (2H, m), 2.48 (3H, s). LCMS (M+H)" m/z 282 (t = 0.73 min.).
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(S)-7-Bromo-2-{4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-
dibydro-pyridin-3-yl}-3H-benzimidazole-5-carbaldehyde: To a solution of (§)-7-
Bromo-2-{4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-
3-yl1}-3H-benzimidazole-5-carbonitrile (150 mg, 0.31 mmol) in THF (50 mL) was
added DIBAL-H (1 M toluene solution, 1.55 mL, 1.55 mmol) at -78°C. The reaction
mixture was stirred at -40°C for 10 h and cooled to -78°C. EtOAc (0.5 mL) was
added. The reaction mixture was stirred for 30 min at-78°C before water (1 mL) was
added. The reaction mixture was warmed to room temperature and concentrated. The
residue was passed through a small pad of celite. The filtrate was concentrated and
purified by prep. HPLC to give the titled compound (67 mg, 43%). "H NMR (400
MHz, CD;0D) & 9.45 (1H, s), 7.62 (1H, s), 7.56 (1H, narrow d, J = 1.6 Hz), 7.44 (1H,
narrow d, J = 1.0 Hz), 7.32 - 7.42 (2H, m), 7.24 - 7.30 (3H, m), 6.24 (1H,d, J=7.6
Hz), 5.01 (1H, m), 3.65 - 3.76 (2H, m). LCMS (M+H)" m/z 487 (t = 1.76 min.).

S
e
5-(1,4,5,6-Tetrahydropyrimidin-1 -yl)-3-.methyl-2-nltro aniline: Toa

stirred solution of 2.0 g (11.76 mmol) of the 5-Flouro-3-methyl-2-nitro aniline in 10
mL of DMSO was added 1.2 g (14.11 mmol) of 1,4,5,6-Tetrahydropyrimidine, and
2.43 g (17.64 mmol) of potassium carbonate, and the mixture was heated at 100°C for
10 hrs, cooled, diluted with water, and extracted with Ethylacetate containing 5%
methanol. The combined organic extract was washed with water, brine and dried

(Na;SO,). Evaporation of the solvent furnished the residue, which was
chromatographed (20% of 2M ammonia in methanol and dichloromethane) to produce

67
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1.85 g (67%) of the product as red solid. 'H NMR (400 MHz, CD;0D) § 7.89 (1H,s),
6.53 (1H,d, J = 2.57 Hz), 6.44 ((1H,d, J = 2.1 Hz), 7.04 (1H, d, J = 2.1Hz), 3.70 (2H,
t, J=6.0 Hz), 3.41 (2H, t, J = 5.65 Hz, 2.43 (3H, 5), 2.05 (2H, m) LCMS (M+H)*
m/z 235 (t = 0.78 min).

Example 1 (General procedure for examples 1-21)

.O"(FE'RD"
S

(S)-4-(2-Hydroxy-1-phenyl-ethylamino)-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one: To a solution of 3-(6-imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-4-iodo-1H-pyridin-2-one (30 mg, 0.072 mmol) in DMF (1
mL) were added (S)-(-)-2-phenyiglycinol (26 mg, 0.18 mmol) and N-
methylmorpholine (0.1 mL). The reaction mixture was heated to 80°C for 6 h and
cooled to room temperature. The solvent was removed under vacuum and the residue
was purified by prep. HPLC 1o yield the title compound (16 mg, 52%). 'H NMR (300
MHz, CD30D) & 8.07 (1H, narrow t, J = 1.7 Hz), 7.76 (2H, 5), 7.27 - 7.48 (7H, m),
7.21 (1H,d, J=7.5 Hz), 6.11 (1H, d, J=7.5 Hz), 492 (1H, m), 4.03 (1H, dd, J=4.5,
11.2 Hz), 3.95 (1H, dd, J = 6.2, 11.2 Hz), 2.75 (3H, 5). LCMS (M+H)* m/z 427 (t =
1.44 min.)

Example 2
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(1)-4-[2-Hydroxy-2-3-iodo-phenyl)-ethylamino}-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CDs0D) § 9.41 (1H, s),
8.06 (1H, s), 7.88 (1H, 5), 7.76 (1H, 5), 7.71 (1H, 5), 7.59 (1H, d, J = 7.8 Hz), 7.47
(1H,d,J=7.8 Hz) 7.32 (1H, 5) 7.29 (1H, d, /= 7.6 Hz) 7.09 (1H, t, J = 7.8 Hz), (6.24
(IH,d,J=17.6 Hz),4.97 (1H, dd, J = 5.0, 6.0 Hz), 3.75 (1H, dd, J = 5.0, 13.5 Hz2),
3.67 (1H, dd, J = 6.0, 13.5 Hz), 2.68 (3H, s). LCMS (M+H)"* m/z 553 (t = 1.43 min.).

Example 3

Yo

(+)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(6-imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CD;0D) § 9.39
(1H, narrow t, J = 1.4 Hz), 8.04 (1H, narrow t, J = 1.7 Hz), 7.76 (1H, namow t, J= 1.7
Hz), 7.69 (1H, narrow d, J = 1.9 Hz), 7.55 (1H, s), 7.23 - 7.42 (5H, m), 6.25 (1H, d,J
= 7.6 Hz), 5.01 (1H, dd, J =48, 6.4 Hz), 3.76 (1H, dd, J= 4.8, 13.4 Hz), 3.66 (1H,
dd, J=6.4, 13.4 Hz), 2.67 (3H, s). LCMS (M+H)" m/z 461 (t = 1.46 min.).

Example 4

oY
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{#)-4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino)-3-(6-imidazol-1-yl-4-methyi-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CD+0D) 5 9.38
(1H, s), 8.02 (1H, 5), 7.74 (1H, s), 7.69 (1H, s), 7.66 (1H, namrow d, J = 1.4 Hz), 7.20
—7.48 (5H, m), 6.21 (IH, d, J = 7.6 Hz), 4.99 (1H, dd, J = 4.8, 6.3 Hz), 3.73 (1H. dd,
J = 4.8, 13.5 Hz), 3.64 (1H, dd, J = 6.3, 13.5 Hz), 2.65 (3H, 5). LCMS (M+H)* m/z
505 (t = 1.47 min.).

Example §

iR
..o%}a

G

(£)-N-(2-Chloro-4-{1-hydroxy-2-[3-(6-imidazo]-1-y)-4-methyl-1H-benzimidazol-
2-yl)-2-0x0-1,2-dihydro-pyridin-4-ylamino]-ethy}}-phenyl)-methanesulfonamide:
'"H NMR (300 MHz, CD;0D) 5 9.39 (1H, s), 8.05 (1H, 5), 7.76 (1K, s), 7.68 (1H, s),
7.62 (1H, narrow d, J = 1.5 Hz), 7.52 (1H, 5), 7.42 - 7.49 (2H, m), 7.31 (1H, s), 7.30
(IH,d, J =1.6 Hz), 6.26 (1H, d, J = 7.6 H2), 5.01 (1H, dd, J = 5.0, 5.6 Hz), 3.76 (1H,
d,J=5.0, 13.4 Hz), 3.74 (1H, dd, J = 5.6, 13.4 Hz), 2.98 (3H, s), 2.68 (3H, 5). LCMS
(M+H)* m/z 554 (t= 1.11 min.).

Example 6
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3-Bromo-benzoic-acld N°-[3-(6-imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-4-yl}-hydrazide: 'H NMR (300 MHz, CDyOD) § 9.40 (1H,
narrow t, J = 1.4 Hz), 8.14 (1H, namrow t, J = 1.7 Hz), 8.05 (1H, narrow t, J = 1.7 Hz),
7.95 (1H, d, J = 7.9 Hz), 7.81 (1H, d, J = 7.9 Hz), 7.74 - 7.77 (2H, m), 7.49 (1H, v, J
=7.9 Hz), 741 (1H, d, J = 7.4 Hz), 7.34 (1H, 5), 6.38 (1H, d, J = 7.4 Hz), 2.70 (3H,
5). LCMS (M+H)* m/z 504 (t = 1.44 min.).

Example 7

4-Amino-benzolc-acid N’-[3-(6-imidazol-1-yl-4-methyl-1H-benzimidazol-2-yI)-2-
oxo-1,2-dihydro-pyridin-4-yl]-hydrazide: '"H NMR (300 MHz, CD;0D) §9.41 (1H,
s), 8.06 (1H, s), 7.76 - 7.79 (4H, m), 7.39 (1H, d, J = 7.4 Hz), 7.36 (1H, 5), 6.81 (2H,
d,J=8.6 Hz), 6.36 (1H, d, J = 7.4 Hz), 2.70 (3H, 5). LCMS (M+H)* m/z 441 (t=
0.96 min.).

Example 8

(5)-4-[2-(2-Chloro-phenyl)-1-hydroxymethyl-ethylamino}-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CD;0D) &
9.41 (1H, s), 8.05 (1H, narrow t, J = 1.7 Hz), 7.76 (1H, narrow t, J = 1.7 Hz), 7.72
(1H, narrow d, J = 1.9 Hz), 7.08 - 7.36 (6H, m), 6.10 (1H,d, J = 7.7 Hz), 3.98 - 4.24

T
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(1H, m), 3.84 (1H, dd, J =44, 11.2 Hz), 3.79 (1H, dd, J = 4.8, 11.2 Hz), 3.35 (1H, dd,
J=5.4,13.6 Hz), 3.09 (1H, dd, 7= 7.8, 13.6 Hz), 2.72 (3H, 5). LCMS (M+H)" m/z
475 (t = 1.56 min.).

Example 9

(5)-4-[2-(3-Chloro-phenyl)-1-hydroxymethyl-ethylamino}-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CD:0OD) §
9.42 (1H, 5), 8.07 (1H, narrow t, J = 1.7 Hz), 7.75 - 7.78 (2H, m), 7.14 - 7.37 (6H,
m), 6.18 (1H, d, J = 7.7 Hz), 4.07 - 4.11 (1H, m), 3.76 - 3.77 (2H, m), 3.17 (1H, dd, J
=5.1,13.7 Hz), 2.98 (1H, dd, J =82, 13.7 Hz), 2.71 (3H, 5). LCMS (M+H)" m/z 475
(t = 1.57 min.).

Example 10

($)-4-[2-(4-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CD;0D) §
9.42 (1H, s5), 8.07 (1H, narrow t, J = 1.6 Hz), 7.77 (1H, narrow t, J = 1.6 Hz), 7.73
(1H, narrow d, J = 1.9 H2), 7.16 - 7.37 (6H, m), 6.19 (1H, d, J = 7.7 Hz), 4.06 - 4.10
(1H, m), 3.72-3.77 (2H, m), 3.14 (1H, dd, /= 5.3, 13.8 Hz), 298 (1H,dd, /= 7.8,
13.8 Hz), 2.69 (3H, s). LCMS (M+H)" m/z 475 (t = 1.61 min.).

72
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Example 11

5 (5)-4-[2-(2-Bromo-phenyl)-1-hydroxymethyl-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CD;0D) §
9.41 (1H, s), 8.06 (1H, s), .75 - 7.77 (2H, m), 7.52 (1H, dd, J = 1.5, 7.5 Hz), 7.36
(1H,d,J = 1.9 Hz), 7.34 (1H, 5), 7.03 - 7.16 (3H, m), 6.09 (1H, d, J = 7.7 Hz), 4.15 —
4.27 (1H, m), 3.82 (2H, m), 3.35 (1H, dd, J = 5.0, 13.6 Hz), 3.10 (1H, dd, = 9.0,
10 13.6 Hz), 2.74 (3H, s). LCMS (M+H)* m/z 519 (t = 1.56 min.).

Example 12

15  (S)4-[2-(3-Bromo-phenyl)-1-hydroxymethyl-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CD-OD) §
9.41 (1H, s), 8.06 (1H, 5), 7.74 - 7.77 (2H, m), 7.47 (1H, s), 7.24 - 7.31 (4H, m), 7.11
(1H,d,J =7.7 Hz), 6.16 (1H, d, J = 7.7 Hz), 4.05 - 4.11 (1H, m), 3.76 (2H, m), 3.15
(!H, dd, J = 5.0, 13.6 Hz), 2.96 (1H, dd, J = 8.3, 13.6 Hz), 2.70 (3H, s). LCMS

20 (M+H)' m/z 519 (t = 1.54 min.).

3
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Example 13

N w2y,

(1)-4-(1-Hydroxymethyl-2-pentafluorophenyl-ethylamino)-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CD;0OD) §
9.40 (1H, s), 8.06 (1H, narrow t, J = 1.8 Hz), 7.77 (1H, narrow ¢, J = 1.7 Hz), 7.74
(1H, narrow d, J = 1.8 Hz), 7.35 (1H, 5), 7.29 (1H, d, /= 7.6 Hz), 6.22 (1H,d, J = 7.6
Hz), 4.24 (1H, m), 3.82 (2H, dd, J = 2.6, 4.5 Hz2), 3.23 (2H, t, J = 6.5 Hz), 2.70 (3H,
8). LCMS (M+H)* m/z 531 (t = 1.6] min.).

Example 14

(S)4-(1-Hydroxymethyl-2-pyridin-4-yl-ethylamine)-3-(6-imidazol-1-yi-4-methyl-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (400 MHz, CD30D) § 9.42
(1H, s), 8.67 (2H, d, J = 6.6 Hz), 8.07 (2H, d, J = 6.6 Hz), 8.06 (IH, ), 7.77 (2H, 5),
7.36 (1H, 5), 7.28 (1H, d, J=7. 6 Hz), 6.24 (1H, d, J = 7.6 Hz), 4.35 (1H, m), 3.82
(2H, d, J = 4.4 Hz), 3.50 (1H, dd, J = 4.4, 13.6 Hz), 3.40 (1H, dd, J = 8.7, 13.6 Hz),
2.71 (3H, s). LCMS (M+H)* m/z 442 (t = 0.96 min.).
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Example 15 .

C‘Qa_b.

(4

(S)-4-(1-Hydroxymethyl-2-naphthalen-2-yl-ethylamino)-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CDsOD) &
7.99 (1H, narrow t, J = 1.7 Hz), 7.26 - 7.75 (11H, m), 7.15 (1H, d, J = 7.6 Hz), 6.19
(1H, d, J = 7.6 Hz), 4.16 —4.20 (1H, m), 3.75 — 3.86 (2H, m), 3.30 (1H, dd, J = 5.4,
13.6 Hz), 3.15 (1H, dd, J = 7.6, 13.6 Hz), 2.60 (3H, 5). LCMS (M+H)* m/z 491 (t =
1.71 min.).

Example 16

(S)-4-(2-Cyclohexyl-1-hydroxymethyl-ethylamino)-3-(6-imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz, CD;0D) § 9.40

(1H, s), 8.06 (1H, narrow t, J = 1.7 Hz), 7.76 (1H, narrow t, J = 1.7 Hz), 7.73 (1H,

parrow d, J = 1.7 Hz), 7.34 (1H, d, J = 7.6 Hz), 7.33 {1H, s), 6.34 (1H, d, /= 7.6 Hz),
3.89-3.94 (1H, m), 3.68 (2H, d, J = 4.9 Hz), 2.68 (3H, s), 1.62 — 1.83 (7H, m), 0.95 .
- 1.26 (6H, m). LCMS (M+H)" m/z 447 (t = 1.7] min.).
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Example 17

(35,4R)-4-(3-Hydroxy-2,2-dimethyl-chroman-4-ylamino)-3-(6-imidazol-1-yl-4-
5  methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CDs0OD) 5
9.36 (1H, s), 8.02 (1H, narrow t, J = 1.7 Hz), 7.73 (1H, narrow t, J = 1.7 Hz), 7.69
(1H, narrow d, J = 2.0 Hz), 7.37 (1H, d, J = 7.6 Hz), 7.18 - 7.30 (3H, m), 6.89 (1H, ¢,
J=17.6 Hz), 6.85 (1H, d, J = 8.4 Hz), 6.61 (1H, d, J= 7.6 Hz), 493 (1H, d, /= 8.2
Hz), 3.80 (1H, d, J = 8.2 Hz), 2.46 (3H, s), 1.48 (3H, s), 1.35 (3H, 5). LCMS (M+H)*
10 m/z 483 (t=1.70 min.).

o
5

15 3-(6-Imldazo!-l-yl-4-metllyl-lH-benzl_miduol-Z-ylH-(Z-thiophen-Z-yl-
ethylamino)-1H-pyridin-2-one: '"H NMR (500 MHz, DMSO-dg) § 13.17 (1H, broad
s), 11.32 (1H, broad s), 11.03 (1H, broad s), 9.59 (1H, broad s), 8.22 (1H, broad s),
791 (1H, 5), 7.82 (1H, d, J =2.0 Hz), 7.41 (1H,+,J=6.9 Hz), 7.36 (1H,dd, J= 1.0,
5.1 Hz), 7.30-7.40 (1H, m), 7.05 (1H, broad s), 7.01 (1H, t, J =4.2 Hz), 6.23 (1H, d,
20 J =7.5Hz),3.74 (2H,1, J=6.5 Hz), 3.25 (2H, t, J = 6.5 Hz), 2.58 (3H, 5).
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Example 19

QT‘IIIHZ__,;.

3-(6-Imidazol-1-yl-4-methyl-1H-benzimidazol-2-yi)-4-[2-(1H-Indol-3-yl)-
ethylamino]-1H-pyridin-2-one: '"H NMR (500 MHz, DMSO-dg) & 13.17 (1H, broad
5), 11.27 (broad s, 1H), 11.00 (1H, broad s), 10.89 (1H, s), 9.58 (1H, broad s), 8.30
(1H, broad s), 7.91 (1H, s), 7.80 (1H, 5), 7.63 (1H, d, J = 7.9 Hz), 7.40 (1H, 1, J = 6.9
Hz), 7.34 (1H, d, J = 8.0 Hz), 7.30 - 7.40 (2H, m), 7.07 (1H, t, J = 7.5 Hz), 6.99 (1H,
t,/=7.6 Hz), 6.23 (1H, dd, J = 0.8, 7.2 Hz), 3.76 (2H, broad 5), 3.17 (2H, t, J = 6.7
Hz), 2.50 (3H, s).

Example 20

t‘.ﬂ:[. "

3-(6-Imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-4-(pyridin-2-ylmethoxy)-1H-
pyridin-2-one: To a solution of 3-(6-imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-
4-iodo-1H-pyridin-2-one (25 mg, 0.06 mmol) in DMF (2 mL) were added pyridine
carbinol (26 mg, 0.24 mmol) and cesium fluoride (36 mg, 0.24 mmol). The reaction
mixture was heated to 130°C for 14 h and cooled to room temperature. After
concentration in vacuo, the residue was purified by prep. HPLC to yield the title
compound (8.2 mg, 34%). '"H NMR (300 MHz, CD;OD) § 9.58 (1H, narrow d, J = 1.2
Hz), 8.92 (1H, d, J=4.9 Hz), 8.19 (IH, narrow t, J = 1.2 Hz), 8.12 (1H, s), 7.97 -
8.02 (2H, m), 7.85 (1H, narrow t, J = 1.8 Hz), 7.81 (1H, narrow t, J = 1.0 Hz), 7.63
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(1H, d, J =79 Hz), 7.54 (1H, t, J = 6.2 Hz), 6.81 (1H, J = 7.5 Hz), 5.86 (2H, s), 2.86
(3H, s). LCMS (M+H)"* m/z 399 (1= 1.07 min.).

Example 21

(1)4-[2-(3-Bromo-phenyl)-2-fluoro-ethylamino)-3-(6-imidazol-1-yl-4-methyl-1H -
benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (300 MHz, CDyOD) §9.40 (1H, t, J
= 1.4 Hz), 8.06 (1H, t, J = 1.9 Hz), 7.76 (1H, t, J = 1.7 H2), 7.72 (1H, d, J = 1.9 H2),
7.66 (1H, s), 7.27 — 7.50 (SH, m), 6.29 (1H, d, J = 7.6 Hz), 5.75 — 5.94 (1H, m), 3.86
~4.06 (2H, m), 2.64 (3H, s). LCMS (M+H)* m/z 507 (t = 1.70 min.).

Example 22 (General procedure for examples 22-28)

n\gm

(S)-2-{4-(1-Hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-
yl]-7-methyl-3H-benzimidazole-5-carbonitrile: To a solution of 2-(4-chloro-2-oxo-
1,2-dihydro-pyridin-3-yl)-7-methyl-3H-benzimidazole-5-carbonitrile (0.7 g, 2.19
mmol) in DMF (15 mL) were added N-methylmorpholine (0.66 g, 6.57 mmol) and
{5)-(-)-2-amino-3-phenyl-1-propanol (0.40 g, 2.63 mmol). The reaction mixture was
heated to 80°C for 6 h and then cooled to room temperature. After concentration in
vacuo, the residue was purified by flash chromatography (3% MeOH / CH,Cl,) to
yield the title compound (0.59 g, 68%) as a yellow foam."H NMR (400 MHz,
CD;0D) § 7.74 (1H, 5), 7.63 (1H, 5), 7.12 - 7.27 (6H, m), 6.07 (1H, d, J= 7.5 Hz),
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3.97 (1H, m), 3.74 (2H, t, J=5 H2), 3.14 (1H,dd, /= 5.5, 14.0 Hz), 294 (1H, dd, J =
7.9, 14.0 Hz), 2.60 (3H, 5). LCMS (M+H)" m/z 400 (t = 1.71 min.).

G "
-

(1)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-0xo0-1,2-dihydro-pyridin-
3-y1}-7-methy)-3H-benzimidazole-5-carbonitrile: 'H NMR (300 MHz, DMSO-d¢) &
7.92 (1H, s5), 7.59 (1H, 5), 7.28 — 7.47 (5H, m), 6.19 (1H, d, 7 = 7.3 Hz), 4.92 — 4.96
(1H, m), 3.53 - 3.73 (2H, m), 2.58 (3H, 5). LCMS (M+H)" m/z 420 (t=1.99 min.).

..c(;[w

Example 23

Example 24

(5)-2-{4-[2-(3-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-2-0xo-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzimidazole-5-carbonitrile: 'H NMR (400 MHz,
CD,OD) & 7.86 (1H, s), 7.10-7.33 (6H, m), 6.12 (1H, d, J = 7.6 Hz), 4.01 - 4.05
(1H, m), 3.75 (2H. d, J = 4.9 Hz), 3.15 (1H, dd, /= 4.9, 13.5 Hz), 2.86 - 3.00 (1H,
m), 2.63 (3H, s). LCMS (M+H)" m/z 434 (t=1.81 min.).



WO 02/079192 rcrmsomw&f

10

15

Example 25

RoRY

(1)-2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-methyl-3H-benzimidazole-5-carbonitrile: 'H NMR (300
MHz, CDyOD) § 7.86 (1H, ), 7.75 (1H, 5), 7.67 (1H, s5), 7.28 — 7.40 (2H, m), 6.95
(1H,d, J = 8.5 Hz), 6.24 (1H, d, J = 7.4 Hz), 4.93 (1H, m), 3.65 — 3.97 (2H, m), 3.82
(3H, s), 2.57 (3H, 5). LCMS (M+H)" m/z 494 (t = 2.10 min.).

QeRY;
-2

(£)-2-{4-[2-(3-Fluoro-phenyl)-2-hydroxy-ethylamino]-2-0x0-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-5-carbonitrile: 'H NMR (400 MHz, CD;OD) §
7.70 (1H, s), 749 (1H, s), 7.22 - 7.32 (4H, m), 6.92 (1H, d, J = 8.9 Hz), 6.17 (1H, d, J
=7.2Hz), 492 (1H,t, J = 6.3 Hz), 3.66 (2H, d, J = 5.9 Hz), 2.56 (3H, 5). LCMS
(M+H)* m/z 404 (t = 1.65 min.).

Example 26

Example 27

Rers
"o
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(1)-2-{4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino]-2-0xo-1,2-dihydro-pyridin-

3-y1}-7-methyl-3H-benzimidazole-5-carbonitrile: 'H NMR (300 MHz, CD;OD) 8

7.92 (1H, s), 7.72 (1H, 5), 7.26 - 7.50 (SH, m), 6.19 (1H,d, /= 7.1 Hz),4.93 (1H,t,J
5 =4.3Hz), 3.47 -3.73 (2H, m), 2.58 (3H, 5). LCMS (M+H)* m/z 464 (t = 2.00 min.).

n 59—2_:;
‘%I...ug

10 (S)-2-[4-(2-Hydroxy-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yi}-7-
methyl-3H-benzimidazole-5-carbonitrile: "H NMR (400 MHz, CD;0D) § 8.04 (1H,
s), 7.74 (1H, s), 7.24 - 7.51 (6H, m), 6.22 (1H, d, J = 7.5 Hz), 5.00 (1H, m), 3.64 -
3.74 (2H, m), 2.60 (3H, s). LCMS (M+H)* m/z 386 (t = 1.65 min.).

Example 28

15 Examples 29-35 were prepared from commercially or readily available diamines
which were prepared and condensed with 4-iodo-2-methoxy-pyridine-3-carbaldehyde

as described in Scheme IIL
Example 29
| -
o
F HN
HO:
20 Ole

(£)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4,5,6-trifluoro-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: '"H NMR (500 MHz, CD>COCD3) &
13.26 (1H, broad s), 10.93 (IH, broad s), 10.27 (1H, broad s), 7.76 (1H, s), 7.54 -
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A

7.56 (2H, m), 7.41 - 7.42 (1H, m), 7.06 (1H, d, J = 8.2 Hz), 6.29 (1H, d, J= 7.5 Hz),
5.05 - 5.07 (1H, m), 3.87 (3H, s), 3.74 - 3.79 (1H, m), 3.65 — 3.69 (1H, m).

P

Example 30

(1)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-3-(4,6-dibromeo-
1H-benzimidazol-2-yI)-1H-pyridin-2-one: '"H NMR (500 MHz, CD;COCD») &
13.18 (1H, broad 5), 11.18 (1H, broad s), 10.20 (1H, broad s), 7.92 (1H, s), 7.78 (1H,
s), 7.52 — 7.55 (3H, m), 7.03 (1H, d, J = 8.5 H2), 6.28 (1H, d, J = 7.4 Hz), 5.06 — 5.08
(1H, m), 3.86 (3H, s), 3.73 - 3.77 (1H, m), 3.66 —3.70 (1H, m).

R

Example 31

(£)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(5,6-dichloro-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (500 MHz, CD;COCD3) 8 7.79
(3H, m), 7.53 (1H, dd, J = 2.0, 8.4 Hz), 741 - 7.44 (1H, m), 7.08 (1H, 4, J = 8.4 Hz),
6.29 (1H, d, J= 7.5 Hz), 5.05 - 5.08 (1H, m), 3.89 (3H, 5), 3.74 — 3.78 (1H, m), 3.70
~3.72 (1H, m).
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Example 32

b3
”6-

(#)-3<(1H-Benzimidazol-2-yl)-4-[2-(3-bromo-phenyl)-2-hyd roxy-ethylamino]-1H-
pyridin-2-one: '"H NMR (500 MHz, CD,COCD:) & 7.80 (1H, s), 7.64 — 7.69 (2H, m),
7.60 (1H,d, J=7.7 Hz), 746 - 748 (2H, m), 7.33 (1H, t, J = 7.8 Hz), 7.19 - 7.22
(2H, m), 6.59 (1H, d, J = 4.5 Hz), 5.12 - 5.14 (1H, m), 5.13 (1H, dd, J = 4.5, 7.2 Hz),
3.82 (1H, dd, J=4.5, 13.6 Hz), 3.71 (1H, dd, J = 7.2, 13.6 Hz).

Y
2

3-(1H-Benzimidazol-2-yl)4-[(pyridin-2-ylmethyl)}-amino]-1H-pyridin-2-one: 'H

NMR (500 MHz, CD>COCD») b 8.96 - 8.98 (1H, m), 8.46 — 8.49 (1H, m), 8.03 (1H,
d, 7= 8.0 Hz), 7.93 (1H, t, J = 6.4 Hz), 7.69 — 7.73 (2H, m), 7.53 (1H, d, J = 7.5 Hz),
7.28 —7.32 (2H, ), 6.34 (1H, d, J = 7.5 Hz), 5.29 (2H, m).

C37

HN
%,

o

Example 33

Example 34

83
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(S)-3-(1H-Benzimidazol-2-yl)-4-(1-hydroxymethyl-2-phenyl-ethylamino)-1H-
pyridin-2-one: "H NMR (500 MHz, CD;COCD3) 8 7.67 - 7.69 (2H, m), 7.15 - 7.44
(8H, m), 6.31 (1H, d, J = 7.5 Hz), 4.10 — 4.13 (1H, m), 3.76 — 3.82 (2H, m), 3.23 (1H,
dd, J = 5.6, 13.7 Hz), 3.04 (1H, dd, J = 8.1, 13.7 H2).

C7

Example 35

(+)-3-(1H-Benzimidazol-2-yl)-4-[2-(3-bromo-4-methoxy-pheny))-2-hydroxy-
ethylamino]-1H-pyridin-2-one: 'H NMR (500 MHz, CD;COCD;) § 7.78 (1H, s),
7.68 (2H, 5), 7.50 - 7.55 (2H, m), 7.21 - 7.24 (2H, m), 7.06 (1H, d, J = 8.4 Hz), 6.44
(1H, d, J = 7.5 Hz), 5.08 (1H, dd, J = 4.6, 7.2 Hz), 3.87 (3H, 5), 3.79 (1H, dd, J = 4.6,
13.4 Hz), 3.71 (1H,dd, J = 7.2, 13.4 Hz).

Examples 36 - 43 were prepared according to Scheme V.

Example 36 (General procedure for examples 36-43)

AL

B

(S)-4-{2-[4(1-Hydroxymethyl-2-phenyl-ethylamino)-2-0x0-1,2-dihydro-pyridin-
3-yl]-7-methyl-3H-benzimidazol-5-y1}-piperazine-1-carboxylic acid
isopropylamide: To a solution of (§)-4-(1-hydroxymethyl-2-phenyl-ethylamino)-3-
(4-methyl-6-piperazin- 1-yl-1H-benzimidazol-2-yl)- IH-pyridin-2-one (30 mg, 0.063
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mmol) in methanol (2 mL) was added isopropyl isocyanate (2 drops). The reaction
mixture was stirred at room temperature for 5 min. Concentration gave the residue,
which was purified by prep. HPLC to yield the title compound (23.8 mg, 69%). 'H
NMR (400 MHz, CD>OD) & 7.55 (1H, ), 7.14 — 7.28 (7H, m), 6.12 '(lH. dJ=178
Hz), 4.01 - 4.03 (1H, m), 3.92 (quintet, J = 6.6 Hz), 3.80 (4H, m), 3.76 (1H, dd, J =
48, 11.2 Hz),3.70 (1H, dd, J = 5.2, 11.2 Hz), 3.61 - 3.64 (4H, m), 3.09 (1H, dd, J =
5.6, 13.7 Hz), 2.91 (1H, dd, J = 8.0, 13.7 Hz), 2.64 (3H, 5), 1.19 (6H, d, J= 6.8 Hz).
LCMS (M+H)" m/z 545 (t = 1.99 min.).

Example 37

A

($)-4-{2-[4-(1-Hydroxymethyl-2-phenyl-ethylamino)-2-ox0-1,2-dihydro-pyridin-3-yI]-
7-methyl-3H-benzimidazol-5-y1}-piperazine-1-carboxylic acid ethylamide: '"H NMR
(400 MHz, CD;0D) 8 7.55 (1H, 5), 7.12 - 7.28 (7H, m), 6.12 (1H, d, / = 7.8 Hz), 4.01 -
4,05 (1H, m), 3.62 —3.81 (10H, m), 3.24 (2H, q, J= 7.2 Hz), 3.08 (1H, dd, J = 5.6, 13.7
Hz), 2.91 (1H, dd, J = 8.0, 13.7 Hz), 2.65 (3H, 8), 1.14 (3H, t, 7= 7.2 Hz). LCMS (M+H)"
m/z 531 (t=1.93 min.).

20 Example 38

OO
G
35..
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(8)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-{4-methyl-6-[4-(1-phenyl-
methanoyl)-piperazin-1-yl]-1H-benzimidazol-2-yl}-1H-pyridin-2-one: To a solution of
(8)-4-(1-hydroxymethyl-2-phenyl-ethylamino)-3-(4-methyl-6-piperazin-1-yl- 1H-
benzimidazol-2-yl)-1H-pyridin-2-one (30 mg, 0.063 mmol) in methano! (2 mL) was added
benzoyl chloride (1 drop). The reaction mixture was stirred for 5 min. and concentrated.
The residuc was purified by prep. HPLC to yield the title compound (11 mg, 33%). 'H
NMR (400 MHz, CD;0D) § 7.48 — 7.54 (5H, m), 7.37 (1H, s), 7.13 — 7.26 (7TH, m), 6.08
(1H,d, J =7.7 Hz), 3.79 - 4.02 (5H, m), 3.76 (1H, dd, J = 4.7, 11.2 Hz), 3.67 (1H, dd. J =
5.7, 11.2 Hz), 3.54 (4H, m), 3.03 (1H, dd, 7=5.7, 13.7 Hz), 2.89 (1H, dd, /= 8.0, 13.7
Hz), 2.62 (3H, s). LCMS (M+H)* m/z 563 (t = 2.19 min.).

Example 39

AO *(l:d_t;'

(5)-4-(1-Hydroxymethyl-2-phenyl-ethylaminoe)-3-[6-(4-isopropyl-piperazin-1-ylI)-4-
methyl-1H-benzimidazol-2-yl]-1H-pyridin-2-one: To a solution of (§)-4-(1-
hydroxymethyl-2-phenyl-ethylamino)-3-(4-mcthyl-6-piperazin-1-yl-1 H-benzimidazol-2-
yl)-1H-pyridin-2-one (25 mg, 0.054 mmol) in methanol (0.5 mL) was added acetone (0.25
mL) and 1 M THF solution of NaCNBH3 (0.2 mL). The reaction mixture was stirred at
room temperature for 1 h and concentrated in vacuo. The residue was purified by prep.
HPLC to yield the title compound (12 mg, 44%). 'H NMR (400 MHz, CD;0D) § 7.10 -
7.24 (6H, m), 7.08 (1H, s), 7.06 (1H, 5), 6.06 (1H, d, J = 7.9 Hz), 3.58 — 4.0]1 (10H, m),
3.34 (1H, m), 3.14 (1H, m), 2.98 (1H, dd, J=5.9, 13.7 Hz), 283 (IH,dd, /= 7.9, 13.7
Hz), 2.60 (3H, s), 1.44 (6H, d, J = 6.7 Hz). LCMS (M+H)* m/z 501 (t = 1.80 min.).
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Example 40

(8)-3-[6-(4-Benzyl-piperazine-1-yl)-4-methyl-1H-benzimidazol-2-yl]-4-(1-
hydroxymethyl-2-phenyl-ethylamino)-1H-pyridin-2-one: 'H NMR (400 MHz, CD;OD)
8750 - 7.57 (6H, m), 7.04 — 7.27 (7H, m), 6.07 (1H, d, 7= 7.8 Hz), 4.22 (2H, s), 3.97 -
4.00 (1H, m), 3.34 - 3.77 (2H, m), 2.82 — 3.04 (10H, m), 2.58 (3H, s). LCMS (M+H)* m/z
549 (t = 1.93 min.),

Example 41
BN

k,-(ll}_b

(z)-3-[6-(4-Acety)-piperazine-1-yl)-4-methyl-1H-benzimidazol-2-yI]-4-[2-(3-chloro-
phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one: 'H NMR (400 MHz, CDs0OD) § 7.50
(1H, ), 7.25 - 7.49 (SH, m), 7.20 (1H, s), 6.25 (1H, d, J = 8.0 Hz), 4.94 (1H, dd, J = 4.6,
7.1 Hz), 3.88 - 3.92 (4H, m), 3.50 - 3.65 (6H, m), 2.62 (3H, s), 2.20 (3H, 5). LCMS
(M+H)* m/z 521 (t = 2.13 min.).
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Example 42

(#)4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-piperazin-1-yl-1H-
benzimidazol-2-yl) -1H-pyridin-2-one: 'H NMR (400 MHz, CD;OD) 5 7.47 (1H, s), 7.25
—17.38 (4H, m), 7.07 (2H, 5), 6.25 (1H, d, J = 7.6 Hz), 4.90 (1H, m), 3.42 — 3.66 (10 H, m),
2.59 (3H, s). LCMS (M+H)* m/z 479 (t = 1.90 min.).

Example 43

,L.q
pReRY
gas

(£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-[6-(4-isopropyl-piperazine-
1-yl)-4-methyl-1H-benzimidazol-2-yI]-1H-pyridin-2-one: '"H NMR (400 MHz,
CD;0D) & 747 (1H, s), 7.25 - 7.38 (4H, m), 7.06 (2H, 5), 6.26 (1H, d, J= 7.6 Hz),
4.91 -4.93 (1H, m), 3.89 - 3.92 (2H, m), 3.51 - 3.64 (5H, m), 3.31 - 3.37 (2H, m),
3.09 - 3.30 (2H, m), 2.59 (3H, 5), 1.44 (6H, d, J = 6.6 Hz). LCMS (M+H)" m/z 521 (t
= 1.95 min.).

Example 44
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(S)-6-(1-Hydroxymethyl-2-phenyl-ethylamino)-5-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-3H-pyrimidin-4-one:

(5)-2-[6-Chloro-5-(6-imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-pyrimidin-4-
ylamino]-3-phenyl-propan-1-ol: To a solution of 2-(4,6-dichloro-pyrimidin-5-yl)-6-
imidazol-1-yl-4-methyl-1H-benzimidazole (40 mg, 0.16 mmol) in isopropanol (S mL)
was added (S)-(-)-2-amino-3-phenyl-propanol (35 mg, 0.23 mmol) and tricthylamine
(0.5 mL). The reaction mixture was heated to 80°C for 4 h, cooled to room
temperature and concentrated with high vacuum. The crude product was used for the
next step without purification. LCMS (M+H)* m/z 460 (t = 2.13 min.).

(5)-6-(1-Hydroxymethyl-2-phenyl-ethylamino)-5-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-3H-pyrimidin-4-one: To a solution of (S)-2-{6-chloro-5(6-
imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-pyrimidin-4-ylamino]-3-phenyl-
propan-1-ol in 4 N HC! (0.5 mL) and acetic acid (0.5 mL}) was added two drops of
water. The reaction mixture was heated to 100°C for 8 h, cooled to room temperature,
and neutralized with ammonia in methanol. After concentration, the residue was
purified by prep. HPLC to yield the title compound (26 mg, 37% for two steps). 'H
NMR (400 MHz, CD;0D) & 9.41 (1H, narrow t, J = 1.5 Hz), 8.06 (1H, narrow dd, J =
1.6, 1.9 Hz), 7.93 91H, s), 7.77 (1R, namrow dd, J = 1.6, 1.8 Hz), 7.73 (1H, narrow d,
J=19Hz), 7.11 - 7.21 (6H, m), 4.70 — 4.74 (1H, m), 3..74 (2H, d, J =4.7 Hz), 3.11
(1H, dd, 7 = 6.1, 13.5 Hz), 3.00 (1H, dd, J = 7.8, 13.5 Hz), 2.70 (3H, s). LCMS
(M+H)" m/z 442 (1 = 2.17 min.).

Examples 45 - 383 were prepared according to the general methods described
above (Scheme III)

LCMS conditions:

a) YMC CI8 S5 4.6 x 50 mm; 0 — 100% gradient over 4 min*; 4 mlL/min flow rate

b) YMC ODS-A CI8 57 3.0 x 50 mm; 0 — 100% gradient over 2 min*; 5 mL/min
flow rate

¢) YMCCIi8 85 4.5 x 50 mm; 0 - 100% gradient over 8 min*; 2.5 mL/min flow rate
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YMC C18 S7 3.0 x 50 mm; 0 - 100% gradient over 3 min*; 5 mL/min flow rate
YMC ODSA 83 6.0 x150 mm; 0— 100% gradient over 5 min*; 1.5 mL/min flow
rate

f) PHS-PRIMESPHERE C18 4.6 x 30 mm; 0 - 100% gradient over 2 min*; 5
5 mL/min flow rate a
g) YMC CI18 S7 3.0 x 50 mm; 0 - 100% gradient over 4 min*; 5§ mL/min flow rate
h) YMC ODS-A C18 S§7 3.0 x 50 mm; 0 - 100% gradient over 2 min*; 5§ mL/min
flow rate
i) YMC ODS-A C18 87 3.0 x 50 mm; 0 - 100% gradient over 1.5 min*; 5 mL/min
10 flow rate
) YMC Xterra Ci18 S7 3.0 x 50 mm; 0 - 100% gradient over 2 min*; 5 mL/min flow
rate
k) YMC Pro-ODS CI18 S5 4.6x33 mm; 0 - 100% gradient over 3 min*; 4 mL/min
flow rate
15 1) YMCODS-A C18 87 3.0 x 50 mm; 0 — 100% gradient over 4 min*; 4 mL/min
flow rate
* Gradient begin with 10% methanol/90% water (0.1% TFA) and end with 90%
methanol/10% water (0.1% TFA)
Example # Name structure T (min.) | Mass (M+H)"
m/z
4-2-Fluoro- )
benzylamino)-3-(6- ‘Q}'b
45 imidazol-1-yl-4-methyl- 143 (1) 415
1H-benzimidazol-2-yl)-
1H-pyridin-2-one _
4-(3,4-Dimethoxy- !
benzylamino)-3-(6- -\(F[}gj
imidazol-1-yl-4-methyl-
46 1H-benzimidazol-2-yl)- 1.37Q) | 457
1H-pyridin-2-one
3-(6-Imidazol- 1yl4- <IN
methyl-1H- ""‘q:(")_;_'_';' 2.17 (a) 398
47 benzimidazol-2-yl)-4- "
[{pyridin-2-ylmethyl)-
amino}-1H-pyridin-2-one AY,
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($)4-(1-Hydroxymethyl- G
2-phenyl-ethylamino)-3- 'Lb
(6-imidazol-1-yl-4- ; 4 1.48 (b) 441

48 methyl-1H-
benzimidazol-2-yl)-1H-

pyridin-2-one

(R)4-(1-Hydroxymethyl- ,\‘:T_
2-phenyl-ethylamino)-3- }_b
(6-imidazol-1-yl-4- R:: 1.48 (b) 441

49 methyl-1H- '
benzimidazol-2-yl)-1H-

pyridin-2-one

N-{2-[3-(6-Imidazol-1- {j,
yl-4-methyl-1H- ‘(F
benzimidazol-2-yl)-2- .

oxo-1,2-dihydro-pyridin- el
4-ylamino}-ethyl }-
acelamide

1.55q) |392

51 1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.97 (@) 429

4-(3,4-Dihydroxy- &
benzylamino)-3-(6- ’(P:}—b
imidazol- 1-yl-4-methyl- 3

4[2-(3H-Imidazol4-yl)- | L

ethylamino)-3-(6- }_b 1.91 (a) 401
52 imidazol-1-yl-4-methyl- IFE

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

4-(3,4-Dihydro-2H-

’\,-i
quinolin-1-yi)-3-(6- ‘(F[}b 1.88 (a) 423
53 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)- Cb
1H-pyridin-2-one

3{6-Imidazol-1-yH4-— | 05

methyl-1H- il 1.83 (a) 398
benzimidazol-2-yl)-4- N

54 [(pyridin-3-ylmethyl)- "
aminol- 1H-pyridin-2-one cg
—

9
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3-(6-Imidazol-1-yl-4- tq Y -
methyl-1H- N " 11.74 (a) 398
benzimidazol-2-yl)4- N

55 [(pyridin-4-ylmethyl)- o
amino]-1H-pyridin-2-one d
3-(6-Imidazol-1-yl-4- &
methyl-1H- 'B_b 199 (2) 412
benzimidazol-2-yl)-4-(2- (F- o
36 pyridin-2-yl-
ethylamino)-1H-pyridin- \b
2-one

4-[Benzyl-(2-hydroxy- G‘ l.
ethyl)-amino]-3-(6- )_b 1.86 (a) 441
57 imidazol-1-yl-4-methyl- \QH .

1H-benzimidazol-2-yl)- ot \_O

1H-pyridin-2-one

(£)4-[1-(4-Chloro- \ P
pheayl)-2-hydroxy- ‘[F[

ethylamino]-3-(6-

58 imidazol- 1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

33(a) 461

amino]-3+(6-imidazol-1-

yl-4-methyl-1H-
benzimidazol-2-yl)-1H- 4
pyridin-2-one

(2)4-[(1-Ethyl- O
pyrrolidin-2-yimethyl)- ‘(F[')_b" 1.88 (2) 418
59

(1R 25)4-(2-Hydroxy-!- {"1

methyl-2-phenyl- . "
ethylamino)-3-(6- “ 3.01 (a) 441

imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

(+)-4-(2-Hydroxy-2-

[s
phenyl-ethylamino)-3-(6- ‘(F[}—b
61 imidazol-1-yl-4-methyl- L 2.96 (a) 427
1H-benzimidazol-2-yl)- “8
1H-pyridin-2-one

3-(6-Imidazol-1-y4- [ {4 %
methyl- 1H- (F[ ?%:) 1.94 (a) 415
62 benzimidazol-2-yl)-4-(3-

imidazol-1-yl- e
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propylamino)-1H-
pyridin-2-one

63

(5)-4-(2-Hydroxy-2-
phenyl-ethylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.27 (b)

427

(K)-4-(2-Hydroxy-2-
phenyl-ethylamino)-3-(6-
imidazol-1-yl-4-methy}-
1H-benzimidazo!-2-yl)-
1H-pyridin-2-one

1.27 (b)

427

65

(+)-4-(1-Benzyl-
pyrrolidin-3-ylamino)-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.19 (b)

466

3-(6-Imidazol-1-yl4-
methyl-1H-
benzimidazol-2-yl)-4-[2-
(5-nitro-pyridin-2-
ylamino)-ethylamino]-
1H-pyridin-2-one

1.37 (b)

472

67

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-(2-
morpholin-4-yi-
ethylamino)-1H-pyridin-
2-one

0.98 (b)

420

68

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yi)-4-[2-
(2-methyl-5-nitro-1H-
imidazol-1-yl)-
ethylamino}- 1 H-pyridin-
2-one

1.31 (b)

69

3-(6-Imidazol-1-yl-4-
methyl- L H-
benzimidazol-2-yl)-4-[2-
(3-methyl-3H-imidazol-
4-yl)-ethylamino}-1H-
pyridin-2-one

097 (b)

415

93
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(£)4-(4-Diethylamino-1-

Chot '
methyl-butylamino)-3- ‘(F 353 1.13 (b) 448
(6-imidazol-1-yl-4-

70
methyl-IH-
™S

benzimidazol-2-yl)-1H-
pyridin-2-one

3-(6-Imidazol-1-yl-4- a
methyl-1H-
benzimidazol-2-yl)-4-(2-

H
}_b' 0.87 (b) 404
n pyrrolidin-1-yl-
ethylamino)- 1H-pyridin-

2-one

(+)4-(1,2-Diphenyl-

ethylamino)- 3-(6- O"(F[}gj 1.72 (b) 487
72 imidazol-1-yl-4-methyl-

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

4-Benzylamino-3-(6- a

- imidazol-1-yl-4-methyl- ")_2_"; 1.49 (b) 397
1H-benzimidazol-2-yl)- "
IH-pyridin-2-one 2

[ 1H-benzimidazol-2-yl)-

1H-pyridin-2-one

4-(3-Dimethylamino- (‘] .
propylamino)-3-(6- ‘Q:'}_zj 1.03 (b) 392
imidazol-1-yl-4-methyl- N

"\_\_.(

4[(Adamantan-1- «":q

yimethyl)-amino}-3-(6- N T)_g:'; 1.87 (b) 455
imidazol-1-yl-4-methyl- III"

75 1H-benzimidazol-2-yl)-

1H-pyridin-2-one Q

3-(6-Imidazol-1-yl4- {f‘ M
methyl-1H- N N 1.57 (b) 423
benzoimidazol-2-yl)-4- N

76 (indan-2-ylamino)-1H- NH
pyridin-2-one
4-(3,5-Bis- 5 %
trifluoromethyl- ‘(‘rr rz} 1.68 (b) 533
17 benzylumino)-3-(6- " {‘
imidazol-)-yl-4-methyl-
1H-benzimidazol-2-yl)- "

1H-pyridin-2-one
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78

(£)-4-(1,1-Dioxo-
tetrahydro- 1AS-
thiophene-3-ylamino)-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

i.03 (b) 425

79

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)4-
(3,4,5-rimethoxy-
benzylamino)-1H-
pyridin-2-one

1.33 (b) 487

4-[(Furan-2-ylmethyl)-
amino)-3-(6-imidazol-1-
yl-4-methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.34 (b) 387

81

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)4-
[(thiophen-2-ylmethyl)-
amino]-1H-pyridin-2-one

1.42 (b) 403

82

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-[3-
(2-oxo-pyrrolidin-1-yl)-
propylamino]-1H-
pyridin-2-one

1.15 (b) 432

83

4-[(1H-Benzimidazol-2-
yimethyl)-amino]-3-(6-

imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

0.98 (b) 437

4-[2-(6-Fluoro-1H-indol-
2-yl)-ethylamino]-3-(6-
imidazol-1-y!-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.53 (b) 468

85

{2-[3-(6-Imidazol-1-yl-
4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino}-ethyl}-
carbamic acid benzyl

1.31 (b) 484

95
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ester

(IS2R)y4-(2-Hydroxy- | £,

1,2-diphenyl- "}_t;‘
ethylamino)-3-(6- 142 (b) 503

86 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

(+)-4-(2-{1,3]Dioxolan-

"n‘
3 yi-cthylamino) 3.(6. | & '}_b
imidazol-1-yl-4-methyl- 1.24 (b) 407

87 1H-benzimidazol-2-y1)-
1H-pyridin-2-one ‘b

(£)-2-[3(6-Imidazol-1- (‘3 "
yl-4-methyl-1H- !_b
benzimidazol-2-yl)-2- \q:[ 1.44 (b) 469
88 oxo-1,2-dihydro-pyridin-

4-ylamino]-3-phenyl-

propionic acid methyl
ester

3-(6-Tmidazol-1-yl-4- -

methyl-1H- S Yo
benzimidazol-2-yl)-4-(2- N 1.05 (b) 402
89 2H-(1,2,3)triazol-2-yl- —

cthylamino)-1H-pyridin- -
2-one "J3

(@)-3-(6-Imidazol-1-yl4-
methyl-1H- Gt
benzimidazol-2-yl)-4- d 1.35 (b) 474

90 [(1-phenyl-1-pyridin-2- -
yl-methyl)-amino}-1H-

pyridin-2-one

(IR2S5)4(1-Hydroxy- | Lo
indan-2-ylamino)-3-(6-

[-)
N N
imiduzol-1-yl4-methyl- III}{)
91 1H-benzimidazol-2-yl)- "%‘

1.35 (b) 439

1H-pyridin-2-one
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3(6-Imidazol-1-yl-4-
methyl-1H-

92 benzimidazol-2-yl)-4-
phenethylamino- 1H-
pyridin-2-one

1.51 (b) 411

S
(2)4-[2-Hydroxy-23- | O -
hydroxy-phenyl)- Lb
93 ethylamino)-3-(6- » 1.15 (a) 443
imidazol-1-yl-4-methyl- 8
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

(S)4-[1-Hydroxymethyl-
2-(4-hydroxy-phenyl)- C.
ethylamino]-3-(6- .

]
‘(F}_b 1.1(b) 457
94 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)- O 3—\
1H-pyridin-2-one

(R)4-(2-Hydroxy-2- o}
pyridin-2-yl- T;E
ethylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

95

}_3'_'-7& 1.09 (a) 428

96 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

S)4--Hydoxy2- [t
pyridin-2-yl- " ‘(F[)}"j'
ethylamino)-3-(6- \_g 1.09 (a) 428

(S)-4-(2-Benzylsulfanyl- \ H

1-hydroxymethyl- &T{F['s_gj

ethylamino)-3-(6- » 1.4 (b) 487
97 imidazol-1-yl-4-methyl-

1H-benzimidazol-2-yl) o
1H-pyridin-2-one

4-(2-Hydroxy- 1‘?

ethylamino)-3-(6- "‘Q 0.93 (b) 351
98 imidazol-1-yl-4-methyl-

1H-pyridin-2-one

3-(6-Imidazol-1-yl-4- \
methy!-1H- F‘:F[_
benzimidazol-2-yl)-
{methyl-(2-pyridin-2-yl-
ethylamino)- 1H-pyridin-
2-one

0.43 (b) 426

1H-benzimidazol-2-y})- ...\_\w
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100

(8)-4-(1-Hydroxymethyl-
2-pyridin-2-yl-
ethylamino)-3<6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

0.93 (f) 442

101

(R)4-(1-Hydroxymethyl-
2-pyridin-2-yl-
ethylamino)-3-(6-
imidazol}-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

0.94 (f) 442

102

Dimethylamino-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
IH-pyridin-2-one

0.70 () . 335

103

(15,25)4-(2-Hydroxy-1-
hydroxymethyl-2-
phenyl-ethylamino)-3-(6-
imidazol-1-y]-4-methyl-
1H-benzimidazol-2-yl)-
IH-pyridin-2-one

1.10 (b) 457

104

(+)-4-[2-Hydroxy-3-
(naphthalen-1-yloxy)-
propylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.53 (b) 507

105

(1R, 2R)-4-(2-Benzyloxy-
1-hydroxymethyl-
propylamino)-3-(6-
imidazol- | -yl-4-methyl-
1H-benzoimidazol-2-yl)-
1H-pyridin-2-one

3.14 (a) 485

106

(5)-3-Hydroxy-2-[3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-oxo-1,2-dihydro-
pyridin-4-ylamino]-
propionic acid benzyl
ester

2.95 (a) 485

98
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(5)-3-Hydroxy-2-{3-(6- (tq
imidazol-1-yl-4-methyl- |
1H-benzimidazol-2-yl)- \gu 2.29 (a) 409

107 2-ox0-1,2-dihydro-
pyridin-4-ylamino]- Io—{_\m
propionic acid methyl
ester

(8)-2-[3(6-Imidazol-1- G

yl-d-methyl-1H- }_2:';'
benzimidazol-2-yl)-2- 0.94 (9) 456

oxo-1,2-dihydro-pyridin- Q_’j-{'
4-ylamino]-3-pyridin-2-
yl-propionic acid

108

3-(6-Imidazol-1-yl4- &

methyl-1H- ‘(F&-Zj 1.15 (a) 384
109 benzimidazol-2-yl)-4- "

(pyridin-3-ylamino)- 1H- b
pyridin-2-one

3-(6-Imidazol-1-yl4- IS
methy!-1H- " 065(D 384
110 benzimidazol-2-yl)4-

(pyridin-4-ylamino)-1H-
pyridin-2-one

(S4-[2-(3.4-Dihydroxy- | {4 .
phenyl)-2-hydroxy- a‘[?:}-b
ethylamino]-3-(6- 1.04 (b) 459

111 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

(5)-4-[1-Hydroxymethyl- {’:\

2-(3-methyl- . ey -
benzylsulfanyl)- t’:[% 149 (b) 501
112 ethylamino}-3-(6- j_\
imidazol-1-yl-4-methyl- b—) o

1H-benzimidazol-2-yl)-

1H-pyridin-2-one

(5)-4-[1-Hydroxymethyl- Q"\ R

2-(4-methyl- " ")_b

benzylsulfanyl)- N 1.49 (b) 501

113 ethylamino]-3-(6-
imidazol-1-yl-4-methyl- _O_f')_\"
1H-benzimidazol-2-yl)-

1H-pyridin-2-one
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(1)4-[2-Hydroxy-2-(4-
hydroxy-3-methoxy- “ ‘(F[

benzimidazol-2-yl)-1H-
pyridin-2-one

4-(2-Hydroxy-2-

naphthalen-1-yl- a‘q

115 ethylamino)-3-(6- 1.49 (b) 477
imidazol-1-yl-4-methyl- .\'83
1H-benzimidazol-2-yl)-

1H-pyridin-2-one _
(S)-N-(1-Carbamoyl-2- C;

phenyl-ethyl)-3-hydroxy- ‘(I:E
2-[3-(6-imidazol-1-yl-4-
methyl-1H- —5_9 1.07 (b) 541

benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-

)pionamide

phenyl)-ethylamino]-3- 3 1.10 (b) 473
114 (6-imidazol-1-yl-4-
methyl-1H-

116

[3«(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2- 1.34 (b) 596
oxo-1,2-dihydro-pyridin-
4-ylamino}-cthyl}-
biphenyl-2-yl)-
methanesulfonamide

(#)-N-#-{1-Hydroxy-2- | &1 ":P:

117

(1)-N-(4-{ 1-Hydroxy-2-
[3-(6-imidazol-1-yl-4- ‘[FE
methyl-1H-
benzimidazol-2-yl)-2-
oxo0-1,2-dihydro-pyridin-
4-ylamino]-cthyl }-
phenyl)-
methanesulfonamide

1.11 (b) 520
118

(£)-N-(3-{ 1-Hydroxy-2-

Ol
[3-(6-imidazol-1-yl4- ‘EF'%.T

- venzimides 1.14 (b) 520
119 benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-

4-ylamino]-ethyl})-
phenyl)-
methanesulfonamide

100
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120

(£)-N-(5-{ 1-Hydroxy-2-
[3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-ethyl)-2-
methoxy-phenyl)-
methanesulfonamide

1.12 (b)

550

121

(+£)-N-(2-{ 1-Hydroxy-2-
[3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-ethyl}-
phenyl)-
methanesulfonamide

1.19 (b)

520

122

(£)-N-(3-{ 1-Hydroxy-2-
[3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino}-ethyl }-
phenyl)-4-methyl-
benzenesulfonamide

133 (b)

596

123

(£)-2,2,2-Trifluoro-N-(3-
{ 1-hydroxy-2-[3-(6-
imidazol-1-yl-4-methyl-

| H-benzimidazol-2-yl)-
2-ox0-1,2-dihydro-
pyridin-4-ylamino]-

ethyl }-phenyl)-acetamidé

2.97 (a)

538

124

(£)-N-(2-Chloro-5-{ 1-
hydroxy-2-[3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-oxo-1,2-dihydro-
pyridin-4-ylamino]-
ethyl }-phenyl)-
methanesulfonamide

2.75 (a)

554

125

(£)-N-(5-{ 1-Hydroxy-2-
[3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-cthyl}-2-
methyl-phenyl)-
methanesulfonamide

[y

2.73 (a)

534

101
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126

(S)-2-[3-(6-Imidazol-1- .
yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-3-phenyl-
propionic acid

1.50 () 455

127

($)-2-[3«(6-Imidazol-1-
yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino}-N-methyl-3-
phenyl-propionamide

1.43 ()

128

(8)-2-[3-(6-Imidazol-1-
yl-4-methyl-]1 H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-3-phenyl-
propionamide

1.39 (f) 454

129

(5)-2-[3«6-Imidazol-1-
yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-N,N-
dimethyl-3-phenyl-
propionamide

1.48 (f) 482

130

(R)-4-(2-Hydroxy-1-
pheayl-ethylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

e

1.44 () 427

131

3(6-Imidazol-1-yl-4-
methyl- 1H-
benzimidazol-2-yl)-4-(3-
pyridin-2-yl-
propylamino)-1H-
pyridin-2-one

1.0 (b) 426

132

(S)4-(1-Benzyl4-
hydroxy-2-oxo-
butylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.41 (F) 483

102
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3-(6-1midazol-1-yl4-

methyl-1H- a(‘:[}:?j' 106(d) | 440
benzimidazol-2-yl)-4-(4-

133 pyridin-2-yl-n-
butylamino)-1H-pyridin-
2-one

(5)-4-(1-Aminomethyl-2- C\
phenyl-ethylamino}-3-6- | > Y ;:'"a
imidazol- 1-yl-4-methyl- N 1.27 (f) 440

134 1H-benzimidazol-2-yl)- _
1H-pyridin-2-one Q—j_\ [

methyl-1H-
benzimidazol-2-yl)-4-(1-

o8
135 methylaminomethyl-2- &

(S)-3-(6-1midazol-1-yl-4- O g 2 -

1.27 (f) 454

phenyl-ethylamino)-1H-
pyridin-2-one

($)-4-(1- a "
Dimethylaminomethyl-2- "P ; "';
phenyl-ethylamino)-3-(6- ‘(FE 1.25 (D 468

136 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)- QJ_)._
1H-pyridin-2-one

4-(4-Hydroxy- C'l.
butylamino)-3-(6-
137 imidazol-1-yl-4-methyl-

1H-benzimidazol-2-yl)- '\—\_\'

1H-pyridin-2-one

1.19 (f) 379

()-4-[2-Hydroxy-2-3- | ()

|
trifluvoromethyl-phenyl)- | I}—b
) d ol 1.40 (b) 495

138 ethylamino}-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)- {}-.

1H-pyridin-2-one

(4)-4-{2-Hydroxy-2- [y}
(3.4,5-trimethoxy- ‘(F

7
phenyl)-ethylamino)-3- -
139 (6-imidazol-1-yl-4- é:i
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.18 (b) 317

103
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(5)-4-(1-Benzyl-2- (‘:’1 o

methoxy-ethylamino)-3- | SR ;:"; 1.67 () 455

(6-imidazol-1-yl-4- ‘(F[l

140 methyl-1H- "
benzimidazol-2-yl)-1H-

pyridin-2-one

4-(3-Hydroxy- O
propylamino)-3-(6- ‘(F[
141 imidazol-1-yl-4-methyl-

095 (D) 365

1H-pyridin-2-one

(£)-4-12-Hydroxy-1-(4-
nitro-benzyl)- G’EF[
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.51 (a) 486

1H-benzimidazol-2-yI)- '.LL..

142

ethylamino]-3-(6- 1.57 (a) 459
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

143

LW
et S

(@)-4-{1-(3-Fluoro-
benzyl)-2-hydroxy- - ‘(F}:;_')

ethylamino}-3-(6- 1.57 (a) 459
jmidazol-1-yl-4-methyl-

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

144

(5)4-[2-Hydroxy-1-(4- 'y
methoxy-benzyl)- ‘Q;}_b 1.54 (a) 471

145 cthylamino]-3-(6-
imidazol-1-yl-4-methyl- . Q 5-\
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

(1)-4-[2-Hydroxy-1-(3- 9, u
hydroxy-benzyl)- { tF[")—;:'; 1.38 (a) 457
ethylamino}-3-(6- "

146 imidazol-1-yl-4-methy!-
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

3-(6-midazol-1-y-4- | &)

methyl-1H- ‘(F[}j‘j‘ 115 (d) 448
benzimidazol-2-yl)-4- :s' }

[(isoquinolin-3-
yimethyl)-amino}-1H-
pyridin-2-one

147

104
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»

148

3-(6-Imidazol-1-yl4-
methyl-1H-
benzimidazol-2-yl)-4-
{[4-(3-phenyl-propyl)-
pyridin-2-ylmethyl}-
amino }-1H-pyridin-2-
one

1.31 (d)

516

149

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(3-methyl-pyridin-2-
ylmethyl)-amino]-1H-
pyridin-2-one

1.00 (d)

412

150

4-[(3,5-Dimethyl-
pyridin-2-ylmethyl)-
amino]-3-(6-imidazol-1-
yl-4-methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.00 (d)

426

151

4-[(3-Hydroxymethyl-
pyridin-2-ylmethyl)-
amino]-3-(6-imidazol-1-
yl-4-methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

0.93 (d)

428

152

(5)4-[2-Hydroxy-1-(4-
hydroxy-3-nitro-benzyl)-
cthylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl}-
1H-pyridin-2-one

1.47 (a)

A86

153

(5)-4-[2-Hydroxy-1-(4-
iodo-benzyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.73 (a)

567

154

{(S)-4-[2-Hydroxy-1-(4-
hydroxy-3-iodo-benzyl)-
ethylamino]-3-(6-
imidazol- 1-yl-4-methyl-
1H-benzimidazol-2-yl)-
IH-pyridin-2-one

1.44 (a)

583

105
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3«(6-Imidazol-1-yl-4- G-

methyl-1H- &_b
155 wlzu. nidaZOl'z'yn-4- N o 0.71 (b) 412

[(6-methyl-pyridin-2- \_d
yimethyl)-amino}-1H-

pyridin-2-one

4-[2-(5-Ethyl-pyridin-2-
yl)-ethylamino)-3-(6- 5’{?}%‘;‘
imidazol-1-yl-4-methyl- 1.01 (b) 440

156 1H-benzimidazol-2-yl)-
1H-pyridin-2-one

(#)4~(2,3-Dihydroxy- a

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

(5)-4-[2-Hydroxy-1-(4- G‘
hydroxy-3-methoxy-

benzyl)-ethylamino]-3- \EF‘E

158 (6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-

pyridin-2-one

propylamino)-3-(6- 5:;3 111 (a) 381
157 imidazol-1-yl-4-methyl- "\—Cm
437

129 (f) 491

(5)-4-[1-(4-Fluoro- (‘:1 o
benzyl)-2-hydroxy- w }_{r}i
ethylamino]-3-(6- \q 1.57 (a) 459
159 jmidazol-1-yl-4-methy)-
F:

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

(5)-4-[2-Hydroxy-1-
(naphthalen-1-yl- G‘ i
methyl)-ethylamino]-3- \Q" 171 (a) 491

(6-imidazol-1-yl-4-

160 methyl-1H-

benzimidazol-2-yl)-1H-

pyridin-2-one

4-(2-Hydroxy-1- {j .

Hydroxymethyl * * (1000 | 381
161 ethylamino)-3-(6- \EF:"

imidazol-1-yl-4-methyl- KN OH

1H-benzimidazol-2-yl)- Ho

1H-pyridin-2-one

106
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42Hydboxy-1160- [ 85
hydroxymethyl- N o
ethylamino)-3-(6- \q ,?b 0.89 (ﬂ 411

162 imidazol-1-yl-4-methyl- w
1H-benzimidazol-2-yl)-
1H-pyridin-2-one o

(£)-4-[2-(3-Fluoro- 'y

phenyl)-2-hydroxy- ‘qf}-}\j
ethylamino]-3-(6- 1.38 (b) 445

163 imidazol-1-yl-4-methyl- ‘-ﬁ :
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

(1)4-[2-Hydroxy-2-3- | {3}
methoxy-phenyl)- ‘q}—b
164 ethylamino}-3-(6- 1.35 (b) 457
imidazol-1-yl-4-methyl- 8

1H-benzimidazol-2-yl)-

1H-pyridin-2-one

@4-R2-Hydroxy-2-4- | & °
methoxy-phenyl)- ‘]:F
ethylamino]-3-(6-

}_g 1.35 (b)
165 imidazol-1-yl-4-methyl- \'&

457

LH-benzimidazol-2-yl)-
1H-pyridin-2-one

(1)-4-(2-Hydroxy-3- oL
phenyl-propylamino)-3- EF 1.44 (b) 441
(6-imidazol-1-yl-4-

methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

166

3-(6-Imidazol-1-yl-4-
methyl-1H- > }_2:';‘

6 benzimidazol-2-yl)-4- " 1.53 (d) 466
167 [(3-trifluoromethyl- ) \—D

pyridin-2-ylmethyl)- e
amino}-1H-pyridin-2-one

4-[(6-Ethoxy-pyridin-2- [{% 4 % ..
ylmethyl)-amino}-3-(6- ‘q:[ .| 151 442
168 imidazol- 1-yl-4-methyl- o \_‘-j
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

4-[(4-Chloro-pyridin-2-

yimethyl) amino}3-(6- | “_)_g

169 imidazol- 1-yl-4-methyl- J 1.38 (d) 432
1H-benzimidazol-2-yl)- 2

1H-pyridin-2-one a
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170

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(4-phenyl-pyridin-2-
yimethyl)-amino}-1H-
pyridin-2-one

1.24 (d)

474

1m

3-(6-Imidazol-t-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(4-benzyloxy-pyridin-2-
ylmethyl)-amino}-1H-
pyridin-2-one

1.14 (d)

504

172

(28,3S8)-{2-Hydroxy-3-
[3-+(6-imidazo}-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-4-phenyl-
butyl }-carbamic acid
benzyl ester

1.59 (f)

173

(5)-4-[1(4-Benzyloxy-
benzyl)-2-hydroxy-
ethylamino]-3-(6-
imidazol-]-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.74 (f)

547

174

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(4-methyl-pyridin-2-
ylmethyl)-amino]-1H-
pyridin-2-one

0.95 (d)

412

175

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(4-methoxy-pyridin-2-
ylmethyl)-amino]-1H-
pyridin-2-one

0.92 (d)

428

176

4-{[6-(3-Hydroxy-
propyl)-pyridin-2-
ylmethyl]-amino }-3-(6-
imidazol- 1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

0.96 (d)

456
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4-[(6-Aminomethyl- & %

pyridin-2-yimethyl)- ‘[F}p 0.99 (b) 427
177 amino]-3-(6-imidazol-1- \_d"'

yl-4-methyl-1H-

benzimidazol-2-yl)-1H- :

pyridin-2-one

N-(6-{[3-(6-imidazol-1- | & : 2
yl-4-methyl-1H- 1.02 (b) 455
benzimidazol-2-yl)-2- -\_d'"'

178 oxo-1,2-dihydro-pyridin-
4-ylamino]-methyl } -
pyridin-2-ylmethyl)-
formamide

3(G-Imidazol-1-yl4- | Lo,

methyl-1H- ‘(F[}%‘_‘} 1.16 (b) 448
179 benzimidazol-2-yl)-4- ‘-CSD

[(quinolin-2-ylmethyl)-
amino]-1H-pyridin-2-one

4-(2-Cyclohex-1-enyl- _*C-:?-

ethylamino)-3-(6- e |61 @) 415
imidazol-1-yl-4-methyl- "

180 1H-benzimidazol-2-yl)-
IH-pyridin-2-one

(S)-4-[2-(4-tert-Butoxy- {:1

phenyl)-1- N 5__2:'}“ 1.61 (f) 513
hydroxymethyl- ‘Q:

181 ethylamino]-3-(6-
imidazol-1-yl-4-methyl- _Q_]"\,...

1 H-benzimidazol-2-yl)- 7{
1H-pyridin-2-one

(#)4-[2-(23-Dichloro- | £

phenyl)-2-hydroxy- "(F}—b

182 ethylamino]-3-(6- i 1.52 (b) 495
imidazol-1-yl-4-methyl- "8.:

1H-benzimidazol-2-yl)-

1H-pyridin-2-one

(+)4-[2-(3,4-Difluoro- \ -
phenyl)-2-hydroxy- e ‘(F 3—;:1
ethylamino]-3-(6- 1.34 (b) 463

|
183 imidazol-1-yl-4-methyl-
1 H-benzimidazol-2-yl)- ’

1H-pyridin-2-one

109
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184

(5)-4-[2-(3,4-Dichloro-
phenyl)-1-
hydroxymethyl-
ethylamino}-3-(6-
imidazol-1-yl-4-methy!-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.67 (f)

505

185

(5)-4-[ 1-Hydroxymethyl-
2-(4-hydroxy-2-
trifluoromethyl-phenyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.46 (f)

525

186

3-(6-Imidazol-1-y}4-
methyl-1H-
benzimidazol-2-yl)-4-
[(isoquinolin-1-
ylmethyl)-amino]-1H-
pyridin-2-one

1.14 (d)

448

187

(5)4-[2-(3.4-Difluoro-
phenyl)-1-
hydroxymethyl-
ethylamino]-3-(6-
imidazol-1-yl-4-methy]-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.52 (f)

477

188

4-[(4-Hydroxy-pyridin-2-
ylmethyl)-amino]-3-(6-
imidazol- 1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

0.91 (d)

414

189

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-(2-
piperidin-1-yl-
ethylamino)- 1 H-pyridin-
2-one

092 (b)

418

190

(1)>-4-(2-Hydroxy-2-p-
tolyl-ethylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

5.74 (c)

441

110
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4[2-(3,5-Bis- . $L
trifluoromethyl-phenyl)- tF
2-hydroxy-ethylamino]-

191 3-(6-imidazol-1-yl4-
methyl-1H-
benzoimidazol-2-yl)-1H-
pyridin-2-one

6.40 (c) 563

(£)-4-[2-(3-Chloro- O -
phenyl)-2-methoxy- ‘(F
ethylamino]-3-(6-

imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)- a
1H-pyridin-2-one

192 6.5 (c) 475

4-[(4-Hydroxymethyl- | {3
pyridin-2-ylmethyl)- ‘(F[_ 09 (b) 428
amino]-3-(6-imidazol-1-

yi-4-methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

193

(£)4-[2-(3,5-Dichloro-
phenyl)-2-hydroxy- m—b
ethylamino]-3-(6- 1.54 (b) 495

194 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-

1H-pyridin-2-one @

(2)4-[(4-tert-Butyl-1- | O,
hydroxy- u}_b

cyclohexylmethyl)- - O ¢ 3.82(a) 475
195 amino}-3-(6-imidazol-1-

yl-4-methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

(£)-{2-Hydroxy-3-[3(6-

imidazol-1-yl-4-methyl- ‘[I:[&-b

1H-benzimidazol-2-yl)- ""_c- 1.23 (b) 480
2-oxo-1,2-dihydro-

pyridin-4-ylamino]-
propy!l }-carbamic acid
terr-butyl ester

196

(£)-3-(6-Imidazol-1-yl4- t"
methyl-1H- " a_b'
197 benzimidazol-2-yl)-4- (;*ru 1.17 (b) 419
(3,3,3-trifluoro-2- ""\_(::
hydroxy-propylamino)- 3

1H-pyridin-2-one

111
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198

(£)-4-[2-(3-Chloro-4-
fluoro-phenyl)-2-
hydroxy-ethylamino]-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
yridin-2-one

1.40 (b)

479

199

(£)4-(2-Hydroxy-2-m-

tolyl-ethylamino)-3-(6-

imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
IH-pyridin-2-one

1.37 (b)

441

200

(5)4-(1-Hydroxymethyl-
3-phenyl-propylamino)-
3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.56 ()

455

201

(5)-4-(1-Hydroxymethyl-
2-p-tolyl-ethylamino)-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.57 (f)

455

202

(5)-4-[2-(3-Fluoro-
phenyl)-1-
hydroxymethyl-
ethylamino}-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.48 (f)

459

203

(15,2R)4-(1-Benzyl-2 4-
dihydroxy-butylamino)-
3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.39 (f)

485

204

(5)4-[1-Hydroxymethyl-
2-(3-trifluoromethyl-
phenyl)-ethylamino]-3-
{6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.56 (f)

112
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3-(6-Imidazol-1-yl-4-
methyl-1H- @'

}_b 1.16 (b) 399
205 benzimidazol-2-yl)-4-

[(pyrimidin-2-ylmethyl)- "
amino)-1H-pyridin-2-one \_D

3-(6-Imidazo}-1-yl-4-
methyl-1H-

206 benzimidazol-2-yl)-4-
[(pyrazin-2-ylmethyl)-
amino}-1H-pyridin-2-one

2

1.14 (b) 399

(1)-3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-(2-
phenyl-1-pyridin-2-yl-
ethylamino)- 1 H-pyridin-
2-one

a

R

1.26 (b) 488

(£)-3-(6-Imidazol-1-yl4-
methyl-1H-
benzimidazol-2-yl)-4-(3-
208 phenyl-1-pyridin-2-yl-
propylamino)-1H-
pyridin-2-one

a

o5

1.34 (d) 502

F

(1)4-[2-(3-Fluoro-
phenyl)-1-pyridin-2-yl-
ethylamino}-3-(6-

209 imidazol-1-yl-4-methyl-
I'H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.31 (d) 506

B

|

(1)-4-[2-(3-Chloro-
phenyl)-I-pyridin-2-yl-
ethylamino]-3-(6-

210 imidazol-1-yl-4-methyl-
IH-benzimidazol-2-yl)-
1H-pyridin-2-one

_Qf‘
&

1.39 (d) 522

5

4-[2<(2-Fluoro-phenyl)-
1-pyridin-2-yl-
ethylamino]-3-(6-

211 imidazol-1-yl-4-methyl-
|H-benzimidazol-2-yl)-
1H-pyridin-2-one

n

o

1.33 (d) 506

113
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212

(1)4-[2-(3-Bromo-
phenyl)-1-pyridin-2-yl-
cthylamino]-3-{6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.40 (d)

566

213

(£)4-[2-(2-Bromo-
phenyl)-1-pyridin-2-yl-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

145 (d)

566

214

(+)-3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-[2-
(2-iodo-phenyl)-1-
pyridin-2-yl-
ethylamino]-1H-pyridin-
2-one

1.47 (d)

614

215

(£)4-[2-(2-Chloro-
phenyl)-2-hydroxy)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.21 (i)

461

216

4-(3-(4-
Cyclopentylamino-6-
propoxy-[1,3,5]triazin-2-
yloxy)-propylamino}-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.67 (b)

585

217

(£)-3-{ 1-Hydroxy-2-[3-
(6-imidazol-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-0x0-1,2-dihydro-
pyridin-4-ylamino]-
ethyl }-benzonitnle

1.20 (b)

452

218

(1)4-(2-Biphenyl-3-yl-
2-hydroxy-cthylamino)-
3-(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.51 (b)

503

114
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(£)-4-[2-(3-Chloro- ') N
pheayl)-2-hydroxy- L
ethylamino]-3-(6- 1.35 () 447
imidazol-1-y)-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

219

(5)-4-[1-Hydroxymethyl- {j b N
2-(2-methoxy-phenyl)- ‘(]:(
ethylamino]-3-(6- " 1.52 (D 471
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

220

(S)4-[1-Hydroxymethyl- G

2-(3-methoxy-phenyl)- ‘(F[

ethylamino}-3-(6- “
imidazol- I-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

221 1.42 (f) 471

(S)4-[1-Hydroxymethyl- [ {5, q
2-(3-nitro-phenyl)- ‘(F rb
ethylamino}-3(6- 1.27 () 486

222 imidazol-1-yl-4-methyl- Q}\_
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

o
(5)-4-[3-(2-Benzothiazol- | { " .
2-yl-phenoxy)-2-
hydroxy-propylamino]-3-
223 (6-imidazol-1-yl-4- 1.47 () 590
methyl-1H-

benzoimidazol-2-yl)- 1H-
pyridin-2-one

@4-[2-3-Bromo4- | L

methoxy-phenyl)-2- .\(P:}—b

hydroxy-ethylamino]-3- 1.350) 535

224 (6-imidazol-1-yl-4-

methyl-1H- -
benzimidazol-2-yl)-1H-

pyridin-2-one

(5)-4-(1-Benzyl-2- (‘j\ H 9
hydroxy-2-methyl- " N "

propylamino)-3+(6- \qn 22.07 HPLC
225 imidazol-1-yl-4-methyl- e

1H-benzoimidazol-2-yl)-
I1H-pyridin-2-one

115
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226

(R)-4-(1-Benzyl-2-
hydroxy-2-methyl-
propylamino)-3-(6-
imidazol-1-yl-4-methyl-
1H-benzoimidazol-2-yl)-
1H-pyridin-2-one

22.09

227

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(5-methyl-pyridin-2-
ylmethyl)-amino]-1H-
pyridin-2-one

0.99 (d)

412

228

(+)-3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-(2-
phenyl-2-pyridin-2-yl-
pent-4-enylamino)-1H-
pyridin-2-one

141 (d)

528

229

(£)-3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-(2-
phenyl-2-pyridin-2-yl-
ethylamino)-1H-pyridin-
2-one

1.22 (d)

488

230

6-{[3-(6-Imidazol-1-yl-
4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino}-methyl }-
nicotinonitrile

1.22 (d)

423

231

(£)4-[2-(5-Bromo-2-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pynidin-2-one

1.27 (i)

535

232

(#)-3-(6-Imidazol-1-y]-4-
methyl-1H-
benzimidazol-2-yl)-4-(1-
pyridin-2-yl-
cthylamino)-1H-pyridin-
2-one

1.12 (d)

412

116
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(1)-3-(6-Imidazol-1-yl-4- @ -

methyl-{H- 3_2:) LIT@) | 426
benzimidazol-2-yl)-4-(1- t;‘(" ol

pyridin-2-yl- {—O
propylamino)-1H-

yridin-2-one

233

(£)-4-[2-(3-Bromo-4-
fluoro-phenyl)-2-
hydroxy-ethylamino}-3- 1.24 (i) 523

234 (6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

(£)-4-[2-(5-Bromo-2- «

fluoro-phenyl)-2- P }—b

hydroxy-ethylamino]-3- i 1.15 (i) 523

235 (6-imidezol-1-yl-4- ‘:&_’
methyl-1H-

benzimidazol-2-yl)-1H-
pyridin-2-one

(®)4-[23,5-Dibromo- | )
phenyl)-2-hydroxy-

cthylamino}-3-(6- ) 1.30 (i) 583
236 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)- >

1H-pyridin-2-one

phenyl)-2-hydroxy-

237 propylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

(£)4-[2-(3-Bromo- {:. °
; 1.90 (d) 519

(E)-4-[2<(3-Bromo-
phenyl)-2-hydroxyimino- G‘(F}—;_'}'

238 ethylamino]-3-(6- 7.81 (e) 518
imidazol-1-yl-4-methyl- -\_g_
1H-benzimidazol-2-yl)- i
1H-pyridin-2-one

(Z)-4-[2-(3-Bromo- ‘:3-

phenyl)-2-hydroxyimino- L?j
ethylamino]-3-(6- N 7.91 (e) 518

239 imidazol-1-yl-4-methyl- "
1H-benzimidazol-2-yl)- ‘"“s

1H-pyridin-2-one

117
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(R)-4-(3-Hydroxy-1-
phenyl-propylamino)-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

148

441

241

(5)4-(3-Hydroxy-1-
phenyl-propylamino)-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.48 (f)

4]

242

(5)-4-[3-Hydroxy-1-(2-
iodo-phenyl)-
propylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.61 (f)

567

243

(5)-4-[2-(3-Bromo-
pheayl)-2-hydroxy-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.35 (b)

505

(5)-4-[2«(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.30 (b)

461

245

(R)4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.37 (b)

461

246

(R)-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino}-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
| H-pyridin-2-one

1.35 (b)

505

247

4-[2-(3-Chloro-phenyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.53 (b)

445

118
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(£)-4-[2-(3-Chloro-4- )
hydroxy-phenyl)-2- (F
hydroxy-ethylamino]-3-

248 (6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.15 (b) 477

(B)4-[2(3-Chloro-4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
249 (6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.24 (b) 491

4
r‘?ﬁ? rqg%-r

O

A

(£)4-{2-[3-Chloro-4-(2-
methyl-allyloxy)- 1:;
phenyl]-2-hydroxy-
250 ethylamino}-3-(6-
imidazol- 1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.46 (b) 531

(£)-[2-(5-Bromo-
biphenyl-3-yl)-2-
hydroxy-ethylamino]-3-
251 (6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

&

1.4 (i) 581

Cr

(£)-4-(2-Hydroxy-2-
[1,1",3".1"'lterphenyl-5°-
yl-ethylamino)-3-(6-
252 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.48 (i) 579

(£)4-[2-(3-Chloro4-
propoxy-phenyl)-2-
hydroxy-ethylamino)-3-
253 (6-imidazol-1-yl4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

¢

1.76 (b) 519

Ao

19
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254

3-[3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-N-phenyl-
propionamide

L.13 (1) 454

— 107&

255

(£)4-[2-Hydroxy-2-(3-
nitro-phenyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyi-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.20 (i) 472

256

4-[2<{5-Bromo-2-
methoxy-phenyl)-
ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

1.51 (i) 519

257

2-[3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino}-N-phenyl-
acetamide

1.25 (i) 440

258

(R)-N-{2-[3-(6-Imidazol-
1-yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-2-phenyl-
ethyl}-
methanesulfonamide

1.35 (h) 504

259

(S)-N-{2-[3-(6-Imidazol-
1-yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino}-1-phenyl-
ethyl}-
methanesulfonamide

1.32 (h) 504

260

(£)-N-(2-Chloro-4-{ 1-
fluoro-2-{3-(6-imidazol-
1-yl-4-methyl-1H-
benzimidazol-2-yl)-2-
ox0-1,2-dihydro-pyridin-
4-ylamijno]-ethyl }-
phenyl)-2,2,2-trifluoro-
acetamide

1.30 (b) 574
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261

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-
[(piperidin-4-ylmethyl)-
amino}-1H-pyridin-2-one

6.90 ()

262

(£)4-[2-(3-Bromo-5-
pyridin-3-yl-phenyl)-2-
hydroxy-ethylamino}-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.18 (a)

582

263

(+)-(2-Chloro-4-{ 1-
hydroxy-2-[3(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-0x0-1,2-dihydro-
pyridin-4-ylamino]-
ethyl }-phenyl)-carbamic
acid ethyl ester

1.36 (b)

548

264

(£)-N-(2-Chloro4-{ 1-
hydroxy-2-[3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-ox0-1,2-dihydro-
pyridin-4-ylamino}-
ethyl}-phenyl)-2,2-
dimethyl-propionamide

1.42 (b)

360

(5)-3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-(1-
hydroxymethyi-2-
pyridin-3-yl-
cthylamino)-1H-pyridin-
2-one

0.78 (b)

442

266

(5)-3-Hydroxy-2-[3-(6-
imidazol- 1-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-0x0-1,2-dihydro-
pyridin-4-ylamino]-N-
naphthalen-1-yl-
propionamide

1.41 (b)

520

121
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()36 Imidazol 1514 | £,
methyl-1H- " HB t"";
benzimidazol-2-yl)-4-[1- @u 1.22 (b) 480

267 (1 H-indol-3-ylmethyl)-2-
hydroxy-ethylamino]- HN
1H-pyridin-2-one

(5)-4-[3-Hydroxy-1-(1H-

imidazol-4-yl)- %
propylamino]-3+(6- 0.75 (b) 431
imidazol-1-yl-4-methyl-

1H-benzimidazol-2-yl)-
1H-pyridin-2-one

268

(£)-4-[2-(3,4-Dichloro-

&
phenyl)-2-hydroxy- )| I}—b
1.48 (b) 495

ethylamino]-3-(6-
269 imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-

1H-pyridin-2-one

(#)-1-(2-Chioro-ethyl)-3-
(2-chloro4-{ 1-hydroxy-
2-[3-(6-imidazol-1-yl-4- 1.26 (b) 581
methyl-1H-

benzimidazol-2-yl)-2- _-("x.
ox0-1,2-dihydro-pyridin-
4-ylamino}-ethyl }-
phenyl)-urea

270

(+)-(2-Chloro4-{1- ]
hydroxy-2-{3-(6- ‘(FE
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-oxo-1,2-dihydro- .-{_<
pyridin-4-ylamino}-
ethyl }-phenyl)}-carbamic
acid isopropyl ester

141 (b) 562
271

(%)-(2-Chloro4-{1- O
hydroxy-2-[3-(6- ’(F"-b
imidazol-1-yl-4-methyl- 1.49 (b) 576
1H-benzimidazol-2-yl)-

2-0x0-1,2-dihydro- '-{_>_
pyridin-4-ylamino}-

ethyl }-phenyl)-carbamic
acid isobutyl ester

272

(5)-3-Hydroxy-2-[3-(6- {"‘:l,

| -
. imidazol-1-yl-4-methyl- (F
1H-benzimidazol-2-yl)- "-Cp 1.36 (b) 520

2-0x0-1,2-dihydro-
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pyridin-4-ylamino]-N-
naphthalen-2-yi-
propionamide

(5)-3-Hydroxy-2-[3-(6- [ Q)
imidazol-1-yl-4-methyl- '
1H-benzimidazol-2-yl)- _ce 1.45 (b) 550

274 2-oxo-1,2-dihydro-
pyridin-4-ylamino]-N«(4-
methoxy-naphthalen-2-
yl)-propionamide

(5)-Bthanesulfonic acid | &% ¢
(2-[3-(6-imidazol-1-yl-4- ‘(F[}-p
methyl-1H- 1.47 (b) 518

275 benzimidazol-2-yl)-2- 8

oxo-1,2-dihydro-pyridin-
4-ylamino]-1-phenyl-
ethyl }-amide

(£)-(2-Chloro-4-{1- o)
hydroxy-2-[3-(6- ‘(F
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
2-ox0-1,2-dihydro-
pyridin-4-ylamino]-
ethyl}-phenyl)-carbamic
acid methyl ester

1.23 (b) 534
276

s
(H)4-[1-Hydroxymethyl-
. 2-(2-hydroxy-3-methyl- O W t"';
phenyl)-ethylamino]-3- N 1.29 (b) 471
277 (6-imidazol-1-yl-4- )
methyl-1H- Q)_\-
benzimidazol-2-yl)-1H- -
pyridin-2-one

(S)4-[2-(5-Bromo-2- IS "
methoxy-phenyl)-1- " " .
hydroxymethyl- Qu 1.48 (b) 549

278 ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-

1H-pyridin-2-one Br

4-(25-Hydroxy-1-indan- {j W
1-yl-cthylamino)-3(6- " N
imidazol- 1-yl-4-methyl- QN
1H-benzoimidazol-2-yl)-

9 "
27 1H-pyridin-2-cne @

1.42 (b) 467
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(£)-4-[2-(3-Bromo4-
methyl-phenyl)-2-
hydroxy-ethylamino]-3-
280 (6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

3-(6-Imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-4-[2-
281 (1H-indol-5-yl)-
ethylamino]-1H-pyridin-
2-one

1.54 (b)

450

(5)-3-(5-Bromo-2-
methoxy-phenyl)-2-[3-
(6-imidazol-1-yl4-
methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-propionic
acid

282

1.09 (b)

563

(5)-Propane-2-sulfonic
acid {2-[3-(6-imidazol-1-
yl-4-methyl-1H-

283 benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino)-1-phenyl-
cthyl})-amide

1.34 (b)

532

(S)-Thiophen-2-sulfonic
acid {2-[3-(6-imidazol-1-
yl-4-methyl-1H-

284 benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino]-1-phenyl-
ethyl | -amide

245 (a)

572

(8)-N-{2-[3-(6-Imidazol-
1-yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino}-1-phenyl-
ethyl }4-
methanesulfonyl-
benzenesulfonamide

285

1.34 (b)

124
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(5)-N-{2-[3-(6-Imidazol- G 1
1-yl-4-methyl-1H-
benzimidazol-2-yl)-2- 1.60 (b) 566
286 oxo-1,2-dihydro-pyridin-
4-ylamino]-1-phenyl-
cthyl}-
benzenesulfonamide

(S)»-2-{3-Hydroxy-2-[3- {j
(6-imidazol-1-yl-4- g
methyl-1H-
benzoimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino}-propyl}-
benzonitrile

e
1

LI6®) | 466
287

i

(5)4-(1-Hydroxymethyl-
2-o-tolyl-ethylamino)-3-
(6-imidazol-1-yl-4-

288 methyi-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.33(b) 455

_Qﬂ'
S

($)-5-Bromo-3-{6-(2-
bromo-imidazol-1-yl)-4-
methyl-1H-

289 benzimidazol-2-yl]-4-(1-
hydroxymethyl-2-
phenyl-ethylamino)-1H-
pyridin-2-one

136 (b) 597

_Q*ZI
B

|

(5)-4-[2-(2-Chloro-6-
fluoro-phenyl)-1-
hydroxymethyl-

290 ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yI)-
1H-pyridin-2-one

r

_Q
&

1.40 (a) 493

s

(5)-4-[2-(2,5-Difluoro-
phenyl)-1-
hydroxymethyl-

291 ethylamino]-3-(6-
imidazol-1-yl-4-methyl-
IH-benzimidazol-2-y])-
1H-pyridin-2-one

1.44 (a) 477

2

125
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292

(5)-4-[1-hydroxymethyl-
2-(2-methoxy-phenyl)-
ethylamino}-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
1H-pyridin-2-0One

_QQ‘
§ e

471

293

(5)-4-[2-(2,6-Difluoro-
phenyl)-1-
hydroxymethyl-
ethylamino]-3-(6-
imidazol-1-yl-4-methyi-
1H-benzimidazol-2-yl)-
1H-pyridin-2-one

_Qﬁ
5%

142 (a)

477

294

(5)-4-[2-(2,6-Dichioro-
phenyl)-1-
hydroxymethyl-
ethylamino}-3-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yi)-
1H-pyridin-2-one

_ﬁﬁ
D%

1.42 (a)

509

295

(5)4-[1-Hydroxymethyl-
2~(2-trifluvoromethoxy-
phenyl)-ethylamino])-3-
(6-imidazol-1-yl-4-
methyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

‘Qﬁ'
Gl

1.48 (a)

525

296

(5)>-N-{2-[3-(6-Imidazol-
1-yl-4-methyl-1H-
benzimidazol-2-yl)-2-
oxo-1,2-dihydro-pyridin-
4-ylamino)-3-phenyl-
propyl}-
methanesulfonamide

m;fi;

1.31 (a)

518

297

(5)-2-{4-[2-(2-Chloro-
phenyl)-1-
hydroxymethyl-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-
methyl-3H-
benzimidazole-5-
carbonitrile

B

1.80 (b)

434

298

($)-2-[4-(1-
Hydroxymethyl-2-
pyridin-3-yl-
ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl]-7-
methyl-3H-

2

1.07 (b)

401

67
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benzimidazole-5-
carbonitrile

|

299

(5)-2-[4-(1- -
Hydroxymethyl-2-
pyridin-4-yl-
ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl]-7-
methyl-3H-
benzimidazole-5-
carbonitrile

1.16(d) -{ 401

300

(5)-2-[4-(1-
Hydroxymethyl-2-
thiophen-2-yl-
ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-
methyl-3H-
benzimidazole-5-
carbonitrile

1.73 (b)

301

(5)-2-[4-(2-
Benzo[b]thiophen-3-yl-
1-hydroxymethyl-
ethylamino)-2-oxo-1,2-
dibydro-pyridin-3-yl}-7-
methyl-3H-
benzimidazole-5-
carbonitrile

1.84 (b) 456

7-Methyl-2-(2-0x0-4-
[(pyridin-2-ylmethyl)-
amino]-1,2-dihydro-
pyridin-3-yl }-3H-
benzimidazole-5-
carbonitrile

1.30 (b) 357

303

(£)-2-{4-[2(3-Bromo4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-2-
oxo-1,2-dihydro-pyridin-
3-yl}-7-chloro-3H-
benzimidazole-5-
carbonitrile

1.74 (d) 514

304

()-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl }-7-
chloro-3H-
benzimidazole-5-
carbonitrile

1.78 (d)
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(£)-2-(4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino}-2-ox0-1,2-
305 dibydro-pyridin-3-yl}-7-
chloro-3H-
benzimidazole-5-
carbonitrile

.

1.77 (d) 484

(1)-2-{4-[2«(3-Bromo-
phenyl)-2-hydroxy-

306 cthylamino}-2-o0xo-1,2-
dihydro-pyridin-3-yl}-7-
cthyl-3H-benzimidazole-
S-carbonitrile

STl

1.82 (d) 478

k4

($)-2-{4-[2-(3-Bromo4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-2-
307 oxo-1,2-dihydro-pyridin-
3-yl}-7-cthyl-3H-
benzimidazole-5-
carbonitrile

G

1.76 (d) 508

(£)-2-{4-[2-(3-Chloro-

phenyl)-2-hydroxy-

308 ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl)-7-

ethyl-3H-benzimidazole-

S-carbonitrile

1.80 (d) 434

(1)-(2-Chloro-4-{2-[3-
(6-cyano-4-methyl-1H-
benzimidazol-2-yl)-2-
309 oxo-1,2-dihydro-pyridin-
4-ylamino}-1-hydroxy-
ethyl }-phenyl)-carbamic
acid isobutyl ester

1.93 (b) 535

Rl
A A o

(5)-7-Ethyl-2-[4-(1-
hydroxymethyl-2-
phenyl-ethylamino})-2-
oxo-1,2-dihydro-pyridin-
3-yl]-3H-benzimidazole-
S-carbonitrile

310 1.75 (d) 414

B

(S)-7-Bromo-2-{4-(1-
hydroxymethyl-2-
phenyl-ethylamino)-2-
oxo-1,2-dihydro-pyridin- o
3-yl)-3H-benzimidazole- o

S-carbonitrile

9
11

311 191 (b) 464

128




WO 02079192

a
PCT/US02/09402

312

(5)4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-3-
[4-methyl-6-(4-methyl-
piperazin-1-yl)-1H-
benzimidazol-2-yl]-1H-
pyridin-2-one

1.08 (f)

473

313

(5)-4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-3-
[4-methyl-6-(4-n-butyl-
piperazin-1-yl)-1H-
benzimidazol-2-yl]-1H-
pyridin-2-one

1.29 (k)

515

314

(5)-3-{6-[4-(2-Hydroxy-
ethyl)-piperazin-1-yl]-4-
methyl-1H-
benzimidazol-2-yl } 4-(1-
hydroxymethyl-2-phenyl-
ethylamino)-1H-pyridin-
2-one

1.62 (k)

503

315

(5)-3-[6-(4-Cyclohexyl-
piperazin-1-yl)-4-methyl-
1H-benzimidazol-2-yl}-
4-(1-hydroxymethyl-2-
phenyl-ethylamino)-1H-
pyridin-2-one

316

(5)-3-[6-(4-benzyl-
piperazin-1-yl)-4-methyl-
1H-benzimidazol-2-yl]-
4-(1-hydroxymethyl-2-
phenyl-ethylamino)-1H-
pyridin-2-onc

1.34 ()

541

1.93 (f)

349

317

(5)4-{2-[4-(1-
Hydroxymethyl-2-
phenyl-ethylamino)-2-
0x0-1,2-dihydro-pyridin-
3-yl}-7-methy!-3H-
benzimidazol-5-yl }-
piperazine-1-carboxylic
acid amide

1.26 (f)

318

(S)-3-[6-(4-
Benzenesulfonyl-
piperazin-1-yl)-4-methyl-
1H-benzimidazol-2-yl]-
4-(1-hydroxymethyl-2-
phenyl-ethylamino)-1H-
pyridin-2-one

2.30 (k)

599
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319

(S)4-(1-Hydroxymethyl-
2-phenyl-cthylamino)-3-
[6-(4-methanesulfonyl-
piperazin-1-yl)-4-methyl-
1H-benzimidazol-2-yl]-
1H-pyridin-2-one

—Q

1.93 (k)

537

320

($)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-(4-methyl-
6-piperazin-1-yl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.90 (f)

479

321

(1)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-[6-(4-
cyclopropylmethyl-
piperazin-1-yl)-4-methyl-
1H-benzimidazol-2-yl]-
1H-pyridin-2-one

1.97 (k)

533

322

(*)4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-{6-[4-
(2,2-dimethyl-propyl)-
piperazin-1-yl]-4-methyl-
1H-benzimidazol-2-y1}-
1H-pyridin-2-one

2.06 (k)

54%

323

(£)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-[6-(4-
cyclobutyl-piperazin-1-
yl)-4-methyl-1H-
benzimidazol-2-yl}-1H-
pyridin-2-one

1.97 (k)

533

324

(£)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
cthylamino]-3-[6-(4-
ethyl-piperazin-1-yl)-4-
methyl-1H-
benzimidazol-2-yl]-1H-
pyridin-2-one

1.88 (k)

325

(+)-4-[2~(3-Chloro-
pheayl)-2-hydroxy-
ethylamino]-3-{6-[4-(2-
hydroxy-ethyl)-
piperazin-1-yl]-4-methyl-
1H-benzimidazol-2-yl }-
1H-pyridin-2-one

1.82 (k)

524

130




WO 02079192

“
PCT/US02/09402

326

@-4-2-{4-12-3-
Chloro-phenyl)}-2-
hydroxy-ethylamino]-2-
oxo-1,2-dihydro-pyridin-
3-yl}-7-methyl)-3H-
benzoimidazol-5-yl)-
piperazin-1-yl]-acetic
acid ethyl ester

Nage

2.03 (k)

565

327

(¥)4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-{6-[4-(3-
dimethylamino-2,2-
dimethyl-propyl)-
piperazin--yl]-4-methyl-
1H-benzoimidazol-2-yl}-
1H-pyridin-2-one

1.84 (k)

592

328

(£)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-(4-methyl-
6-morpholin-4-yl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.19 (a)

480

329

()4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino}-3-(4-methyl-
6-morpholin-4-yl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.21 (=)

524

330

(+)-4-[2-(3-Bromo-4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
(4-methyl-6-morpholin-
4-yl-1H-benzimidazol-2-
yl)-1H-pyridin-2-one

1.16 (a)

554

331

(H)4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino)-3-{4-
methyl-6-[4-(tetrahydro-
pyran-4-yl)-piperazin-1-
yl]-1H-benzoimidazol-2-
yl}-1H-pyridin-2-one

1.19 (f)

563

332

(£)4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-[6-(4-
imidazol-2-ylmethyl-
piperazin-1-yl)-4-mcthyl-
1H-benzimidazol-2-yl)-
|H-pyridin-2-one

119 (f)

559

131
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333

()-4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-[4-methyl-
6-(4-propyl-piperazin-1-
yl)-1H-benzimidazol-2-
“y1}-1H-pyridin-2-one

1.19 (f) 521

334

()-4-{2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-3-{4-
methyl-6-{4-(1-methyl-
piperidin-4-yl)-piperazin-
1-yl]-1H-benzimidazol-
2-yl}-1H-pyridin-2-one

1.08¢(H) |576

335

{(£)4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino}-3-{6-[4-(2-
hydroxy-ethyl)-
piperazin-1-yl]-4-methyl-
1H-benzimidazol-2-yl }-
1H-pyridin-2-one

1.79(¢f) | 567

336

(2)4-[2-(3-Bromo-
phenyl)-2-hydroxy-
cthylamino]-3-(4-methyl-
6-piperazin-1-y}-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

183¢) |s523

337

(1)-4-[2-(3-Bromo-4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
(4-methyl-6-piperazin-1-
yl-1H-benzimidazol-2-
yl)-1H-pyridin-2-one

1.72 (f) 553

338

(1)-3-[6-(4-Acetyl-
piperazin-1-yl)-4-methyl-
1H-benzimidazol-2-yl}-
4-{2-(3-bromo-phenyl)-2-
hydroxy-ethylamino]-
1H-pyridin-2-one

1.90 (D 565

339

(£)-3-(6-Amino-5-
methyl- 1H-
benzimidazol-2-yl)-4-[2-
(3-bromo-phenyl)-2-
hydroxy-ethylamino)-
1H-pyridin-2-one

1.41 ) 454

132
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pyrazol-1-yl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

(£)-4-[2-(3-Chloro- Ch
phenyl)-2-hydroxy- u}gj
ethylamino]-3-(6- ( E 1.86 (f) 447

methyl-1H-

(3~chloro-phenyl)-2- .\—84

hydroxy-ethylamino]-
1H-pyridin-2-one

(1)-3-(6-Amino4- qu -

ethylamino]-3-(6-
[1,2,3}triazol-1-y)-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

342

(2)4-[2-(3-Chloro- & N
phenyl)-2-hydroxy- ‘C[}-t)
xg-‘ 2.04 (D) 448

(1)-N-(2-{4-[2-(3- ]
Chloro-Phenyl)-2- T \[P:}'b
hydroxy-ethylamino]-2- 1.62 (f) 452
343 oxo-1,2-dihydro-pyridin- .\_8_,

3-yl}-7-methyl-3H-

benzimidazol-5-yl)-
acetamide

(£)-(2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy- urlrl:(
ethylamino]-2-oxo-1,2- 1.49 (f) 453
dihydro-pyridin-3-yl }-7-
methyl-3H-
benzimidazol-5-yl)-urea -

(£)-1-(2-{4-[2-(3-Chloro- | ~I, A -
phenyl)-2-hydroxy- IT ‘(P:}g)
ethylamino]-2-oxo-1,2- ‘-i 1.64 (f) 481
345 dihydro-pyridin-3-yl}-7-

methyl-3H-
benzimidazol-5-yl)-3-
ethyl-urea

(£)-1-(2-{4-[2-(3-Chloro- "
phenyl)-2-hydroxy- \rlT ‘(FE-
ethylamino]-2-ox0-1,2- 1.71 () 495
346 dihydro-pyridin-3-yl}-7-
methyl-3H-
benzimidazol-5-yI)-3-
isopropyl-urea

133
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347

(S5)-4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-3-
{4-methyl-6-(2-
morpholin-4-yl-
cthylamino)-1H-
benzimidazol-2-yl]-1H-
pyridin-2-one

1.05 (f)

503

348

(£)-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino}-3-(4,5,6-
trifluoro-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.76 (d)

479

349

4-[(Pyridin-2-ylmethyl)-
amino]-3-(4,5,6-
trifluoro-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.36 (d)

372

350

($)4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-3-
{4,5,6-trifluoro-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.73 (d)

415

351

3-(4,6-Dibromo-1H-
benzimidazol-2-yl)-4-
[(pyridin-2-ylmethyl)-
amino}-1H-pyridin-2-one

1.66 (d)

474

352

(+)4-[2-(3-Bromo-
phenyl)-2-hydroxy-
cthylamino]-3-(4,6-
dibromo-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.95 (d)

581

353

(5)-3-(4,6-Dibromo-1H-
benzimidazol-2-yl)-4<(1-
hydroxymethyl-2-
phenyl-ethylamino)-1H-
pyridin-2-one

1.92 (d)

517

134

7/



WO 02/079192

L]
PCT/US0209402

354

(£)4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino}-3-(5,6-
dichloro-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.85 (d) 493

355

3-(5,6-Dichloro-1H-
benzimidazol-2-yl)-4-
[(pyridin-2-ylmethyl)-
amino)-1H-pyridin-2-one

148 (d) 386

356

(S)-3-(5,6-Dichloro-1H-
benzimidazol-2-yl}-4-(1-
hydroxymethyl-2-
phenyl-ethylamino)-1H-
pyridin-2-one

1.82 (d) 429

357

(3)-3-(4,6-Bis-
triflvoromethyl- 1 H-
benzimidazol-2-yl)-4-[2-
{3-bromo-phenyl)-2-
hydroxy-ethylamino}-
1H-pyridin-2-one

1.56 (b) 561

358

3-(4,6-Bis-
trifluoromethyl-1H-
benzimidazol-2-yl)-4-
[(pyridin-2-ylmethyl)-
amino]-1H-pyridin-2-one

?

1.39 (b) 454

359

(5)-3-(4,6-Bis-
trifluoromethyl-1H-
benzimidazol-2-yl)-4-(1-
hydroxymethyl-2-
phenyl-ethylamino)-1H-
pyridin-2-one

1.53 (b) 497

360

(1)-3-(4,6-Bis-
trifluoromethyl-1H-
benzimidazol-2-yl)-4-[2-
(3-bromo-4-methoxy-
phenyl)-2-hydroxy-
ethylamino]- 1H-pyridin-
2-one

1.51 (b) 591

361

(£)>-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino]-3-{(4-chloro-
6-trifluoromethyl-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.54 (b) 527
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3-{-Chioro-6- o & 2 -

trifluoromethyl-1H- 1.34 (b) 420
362 benzimidazol-2-yl)-4- ; "
[(pyridin-2-ylmethyl)- )

amino}-1H-pyridin-2-one

(5)-3-(4-Chloro-6- w -
trifluoromethyl-1H- e " Y
benzimidazol-2-yl)-4-(1- N 1.51 (b) 463

363 hydroxymethyl-2-
phenyl-ethylamino)-1H- D—/_\an
pyridin-2-one

(£)-4-[2-(3-Bromo4- v
methoxy-phenyl)-2-

hydroxy-ethylamino]-3- a 1.50 (b) 557
364 (4-chloro-6-
trifluoromethyl-1H- -

benzimidazol-2-yl)-1H-
pyridin-2-one

365 trifluoromethyl-1H-

benzimidazol-2-yl)-1H-
pyridin-2-one

-(1)4-[2-(3-Bromo- .
phenyl)-2-hydroxy- M,O: 1.42 (b) 493
ethylamino]-3-(5- \ E

4-[(Pyridin-2-ylmethyl)-

amino}-3-(5- ( :[5—2:'}' 1.16 (b) 386
366 trifluoromethyl- 1 H- " " "\—G

benzimidazol-2-yl)-1H-
pyridin-2-one

(5)4-(1-Hydroxymethyl-

2-phenyl-ethylamino)-3- K(I“».Z:’;‘ 141 (b) 429
(5-trifluoromethyl-1H- F N

367 benzimidazol-2-yl)-1H- Ny

pyridin-2-one O—/_\:u

(¥)4-[2-(3-Bromo-4-
methoxy-phenyl)-2- ,O:

hydroxy-ethylamino]-3- - 1.38 (b) 523
368 (5-trifluoromethyl-1H-

benzimidazol-2-yl)-1H- *

pyridin-2-one

(4)-4-[2-(3-Bromo- <l -
phenyl)-2-hydroxy- )—2:)

369 ethylamino]-3-(5-fluoro- ' 1.10 (b) 509
6-imidazol-1-yl-1H- “&

benzimidazol-2-yh-1H-
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pyridin-2-one

3-(5-Fluoro-6-imidazol- G

1-yl-1H-benzimidazol-2- I;[}_b 0.73 (b) 402

370 yI)-4-{(pyridin-2- '

ylmethyl)-amino]-1H-
yridin-2-one

(S)-3-(5-Fluoro-6- T‘E\
imidazol-1-yl-1H- ":C[R;' 1.04 (b) 445
benzimidazol-2-yIy4-(1- | ¢

n hydroxymethyl-2-
phenyl-ethylamino)-1H- o4
pyridin-2-one

(+)-4-[2-(3-Bromo4- 8
methoxy-phenyl)-2- &.II
hydroxy-ethylamino]-3- ' 1.05 (b) 539
372 (5-fluoro-6-imidazol-1-
yl-1H-benzimidazol-2-
yl)-1H-pyridin-2-one

(+)-3-(4-Bromo-6- e -

trifluoromethyl-1H- ‘(E[.

173 benzimidazol-2-yl)4-[2- - E 1.97 (d) 571
L 4

(3-bromo-phenyl)-2-
hydroxy-ethylamino]-
1H-pyridin-2-one
(£)-3-(4-Bromo-6- RE -~
trifluoromethyl-1H- u.
benzimidazol-2-yl)-4-[2- > 1.95 (d) 327
(3-chloro-phenyl)-2-
hydroxy-ethylamino]- @
1H-pyridin-2-one
(£)-4-[2-(3-Bromo-
phenyl)-2-hydroxy-
175 ethylamino]-3-(4,6-
difluoro-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

(£)-4-[2-(3-Chloro- " ; §

374

1.72 (d) 461

phenyl)-2-hydroxy- 1.70 (d) 417

ethylamino}-3-(4,6- 1o
316 difluoro-1H-
benzimidazol-2-yl)-1H- o

pyridin-2-one

137
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377

(£)4-[2-(3-Bromo-4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
(4,6difluoro-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.65 (d)

PCI‘IIJS.ZI.’-II_ZX'§
/

491

378

(¥)-4-[2-(3-Chlioro-
phenyl)-2-hydroxy-
cthylamino]-3-[4-methyl-
6-(2-methyl-imidazol-1-
yl]l-1H-benzimidazol-2-
y1)-1H-pyridin-2-one

1.38 (d)

475

379

(£)>4-[2-(3-Bromo-4-
methoxy-phenyl)-2-
hydroxy-ethylamino]-3-
[4-methyl-6-(4-methyl-
imidazol-1-yI)-1H-
benzimidazol-2-yl}-1H-
pyridin-2-one

1.35 (d)

549

380

()4-[2<(3-Bromo-
phenyl)-2-hydroxy-
ethylamino]-3-(5,6-
difluoro-1H-
benzimidazol-2-yl)-1H-
pyridin-2-one

1.67 (b)

461

381

3-(5,6-Difluoro-1H-
benzimidazol-2-yl)- 4-
[(pyridin-2-yl-methyl)-
amino]- | H-pyridin-2-one

1.18 (b)

354

382

6-Hydroxy-5-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
3H-pyrimidin-4-one

0.96 (f)

383

(1)-6-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-5-(6-
imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-
3H-pyrimidin-4-one

2.30 ()

462

138
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Intermediate Imidate Formation (Scheme IV, 13)

op

(S)-2-[4-(1-Hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-
yl]-7-methyl-3H-benzimidazole-5-carboximidic ethyl ester: To a suspension of (S)-
2-[4-(1-hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl)-7-
methyl-3H-benzimidazole-5-carbonitrile (0.8 g, 2.0 mmol) in ethanol (anhydrous, 80
mL) was bubbled HCl (anhydrous) at 0°C until saturation. The mixture became a
clear solution after a few minutes of bubbling and the solution was stirred at room
temperature for 14 h. After concentration in vacuo, the crude product (0.89 g, 100%)
was directly used for the next step without purification. LCMS (M+H)" m/z 446 (t =

oy
...%»

(1)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-o0xo-1,2-dihydro-pyridin-
3-y1}-7-methyl-3H-benzimidazole-5-carboximidic ethyl ester: The title compound
was prepared using the General Procedure for Imidate Formation. LCMS (M+H)" m/z
466 (t = 1.43 min.).

General Procedure for Examples 384 - 397 — Imidazoline Formation (Scheme IV, 14)
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Example 384

ey

(S)-3-[6-(4,5-Dihydro-1H-imidazol-2-yl)-4-methyl-1H-benzimidazol-2-yl]-4-(1-
hydroxymethyl-z-phenyl-ei.hylan-lino)-IH-pyridin-Z-one: The crude imidate ester
(60 mg, 0.135 mmol) was diluted with methanol followed by addition of
ethylenediamine (24 mg, 0.40 mmol). The reaction mixture was heated to reflux for 6
h. After concentration in vacuo, the residue was purified by prep. HPLC to yield the
title compound (37 mg, 62%). "H NMR (300 MHz, CD,0D) § 7.94 (1H, s), 7.50 (1H,
§), 7.12 - 7.30 (6H, m), 6.16 (1H, d, J=7.7 Hz), 4.04 - 4.10 (5H, m), 3.75 - 3.77
(2H, m), 3.15 (1H, dd, J =5.2, 13. 6 Hz), 2.96 (1H, dd, 7= 8.1, 13.6 Hz), 2.67 (3H, s).
LCMS (M+H)" m/z 443 (t = 1.50 min.).

Example 385

(1£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-3-[6-(4,5-dihydro-1H-
imidazol-2-yl)-4-methyl-1H-benzimidazol-2yl]-1H-pyridin-2-one: 'H NMR (300
MHz, CD;0D) § 7.93 (1H, s), 7.54 (1H, s), 7.23 - 7.45 (5H, m), 6.26 (1H, d, J= 7.6
Hz), 5.01 (1H,1, 7= 6.3 Hz), 4.01 (4H, 5), 3.78 (1H, dd, J = 4.7, 13.5 Hz), 3.67 (1H,
dd, J = 6.6, 13.5 Hz), 2.66 (3H, s). LCMS (M+H)"* m/z 463 (t = 1.54 min
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Example 386

4-[2-(3-Chloro-phenyl)-2R-hydroxy-ethylamino)-3-[4-methyl-6-(4S-methyl4,5-
$ dihydro-1H-imidazol-2-yI)-1H-benzoimidazol-2-yl]-1H-pyridin-2-one and 4-[2-
(3-Chloro-phenyl)-2S-hydroxy-ethylamino)-3-[4-methyl-6-(4S-methyl-4,5-
dihydro-1H-imidazol-2-yl)-1H-benzoimidazol-2-yl]-1H-pyridin-2-one: 'H NMR
(300 MHz, CD,0D) § 7.90 (2H, s), 7.53 (2H, 5), 7.22 - 7.47 (10H, m), 6.23 (2H,d, J
= 7.5 Hz), 5.00 (2H, t, J = 6.4 Hz), 4.49 - 4.57 (2H, m), 4.2]1 (2H,t, J=11.0 Hz),
10 3.61-3.78 (6H, m), 2.63 (6H, s), 1.48 (6H, d, J = 6.3 Hz). LCMS (M+H)" m/z 477 (1

= 1.71 min.).

— fosp
-

(1)4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(1-methyl-4,5-
dihydro-1H-imidazol-2-y1)-1H-benzimidazol-2yl}-1H-pyridin-2-one: '"H NMR
(300 MHz, CD,0D) & 7.94 (1H, 5), 7.57 (1H, 5), 7.23 - 7.52 (5H, m), 6.22 (1H,d, J =
7.5 Hz), 4.99 (1H, m), 4.00 - 4.15 (2H, m), 3.57 - 3.75 (4H, m), 2.77 (3H, s), 2.61

20 (3H,s). LCMS (M+H)" m/z 477 (t = 1.60 min.).

15

Example 388
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IT\QIH}

-

(£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-[6-(4,4-dimethyl-4,5-
dihydro-1H-imidazol-2-yl)4-methyl-1H-benzimidazol-2yl]-1H-pyridin-2-one: 'H
NMR (300 MHz, CD;0D) 8 7.89 (1H, s), 7.52 (IH, s), 7.22 ~ 7.45 (5H, m), 6.19 (1H,
d, J=7.4 Hz),4.99 (14, t, J = 6.2 Hz), 3.84 (2H, 5), 3.78 (1H, dd, J = 4.4, 13.4 Hz),
3.60 (1H, dd, J = 6.7, 13.4 Hz), 2.61 (3H, s), 1.55 (6H, 5). LCMS (M+H)* m/z 491 (t
= 1.73 min.).

T ey
b

2-(2-{4-[2-(3-Chloro-phenyl)-2R-hydroxy-ethylamino}-2-oxo-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yI)-4,5-dihydro-1H-imidazole-4S-
carboxylic acid and 2-(2-(4-[2-(3-Chloro-phenyl)-2S-hydroxy-ethylamino}-2-oxo-
1,2-dihydro-pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yI)-4,5-dihydro-1H-
imidazole-4S-carboxylic acid: 'H NMR (300 MHz, CDs0OD) 5 7.88 (2H, s), 7.52
(2H, s), 7.22 - 7.44 (10H, m), 6.17 (2H, d, J = 7.4 Hz), 5.05 (2H, m), 4.23 — 4.38 (4H,
m), 3.56 — 3.72 (6H, m), 2.58 (6H, s). LCMS (M+H)* m/z 507 (t = 1.64 min.).
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(+)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(1,4,5,6-
tetrahydro-pyrimidin-2-yl)-1H-benzimidazol-2-yl]-1H-pyridin-2-one: 'H NMR
(300 MHz, CD,OD) 8 7.90 (1H, s), 7.53 (1H, 5), 7.22 — 7.47 (5H, m), 6.23 (1H, d, J =
7.6 Hz), 5.00 (1H, t, J = 6.3 Hz), 4.49 — 4.57 (1H, m), 3.60 - 3.77 (5H, m), 3.24 —
3.34 (2H, m), 2.63 (3H, 5). LCMS (M+H)* m/z 477 (t = 1.59 min.).

Example 391

()-4-[2-(3-Chloro-4-methoxy-phenyl)-2-methoxy-ethylamino]-3-[6-(4,5-dihydro-
1H-imidazol-2-yl)-4-methyl-1H-benzimidazol-2-yi]-1H-pyridin-2-one: 'H NMR
(300 MHz, CD;OD) & 7.88 (1H, s), 7.46 (1H, 5), 7.44 (1H, 8), 7.31 (1H,d, 7= 6.4
Hz), 7.28 (1H,d, J = 5.6 Hz), 7.01 (I1H, d, /= 6.4 Hz), 6.19 (1H, d, J = 5.6 Hz), 4.49
(1H, dd, J = 3.4, 5.0 Hz), 4.09 (4H, s), 3.82 (3H, s), 3.36 (3H, s), 3.63 - 3.67 (2H, m),
2.62 (3H, s). LCMS (M+H)" m/z 507 (t = 1.72 min.).
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(£)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-3-[6-(4,5-dihydro-
1H-imidazol-2-yl)-4-methyl-1H-benzimidazol-2-yf}-1H-pyridin-2-one: The title
compound was prepared following hydrolysis of the benzylic chloride to the
hydroxyl. 'H NMR (400 MHz, CDyOD) § 7.90 (1H, ), 7.67 (1H, 5), 7.48 (1H, s),
7.38 (14, dd, J = 2.0, 8.5 Hz), 7.31 (1H, d, J=7. 6 Hz), 6.95 (1H, d, J = 8.5 Hz), 6.26
(1H, d, J =7.6 Hz), 4.94 (1H. m), 4.10 (4H, s), 3.80 (3H, 5), 3.62 - 3.74 (2H, m), 2.62
(3H, s). LCMS (M+H)" m/z 537 (t = 1.49 min.).

fff’:[wm

Example 393

(5)-3-[6-(4,4-Dimethyl-4,5-dihydro-1H-imidazol-2-yl)-4-methyl-1H-
benzimidazol-2-yl]l-4-(1-hydroxymethyl-2-phenyl-ethylamino)-1H-pyridin-2-one:
'"H NMR (300 MHz, CD;0D) & 7.94 (1H, s), 7.50 (IH, s), 7.12 - 7.30 (6H, m), 6.15
(1H, dd, 7 = 7.7 Hz), 4.02 - 4.10 (1H, m), 3.85 (2H, s), 3.75 - 3.77 (2H, m), 2.96 -
3.17 (2H, m), 2.67 (3H, s), 1.56 (6R, s). LCMS (M+H)" m/z 471 (t = 1.62 min.).
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(S)-2-{2-[4-(1S-Hydroxymethyl-2-phenyl-ethylamino)-2-0xo0-1,2-dthydro-pyridin-
3-yl}-7-methyl-3H-benzimidazol-5-yl}-4,5-dihydro-1H-imidazole-4S-carboxylic
acid. '"H NMR (300 MHz, CD;OD) 5 8.03 (IH, 5), 7.60 (1H, 5), 7.11 ~ 7.29 (6H, m),
6.15 (1H, d, J = 7.3 Hz), 5.07 (14, dd, = 6.9, 11.8 Hz), 4.25 — 4.41 (2H, m), 4.05 —
4,07 (1H, m), 3.70 - 3.82 (2H, m), 3.12 (1H, dd, J = 5.5, 13.6 Hz), 2.95 (1H, dd, J =
8.0, 13.6 Hz), 2.69 (3H, s). LCMS (M+H)" m/z 487 (t = 1.35 min.).

("I(,IW
5

(S)4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-[4-methyl-6(1,4,5,6-tetrahydro-
pyrimidin-2-yl)-1H-benzimidazol-2-yi]-1H-pyridin-2-one: 'H NMR (300 MHz,
CD;OD) 8 7.76 (1H, 5), 7.32 (1H, 5), 7.09 - 7.29 (6H, m), 6.15 (1H, d, J = 7.6 Hz),
4.02 - 4.07 (1H, m), 3.71 - 3.79 (2H, m), 3.61 (4H, 1, J = 5.6 Hz), 3.14 (1H, dd, J =
5.3, 13.6 Hz), 2.95 (1H, dd, J = 8.1, 13.6 Hz), 2.65 (3H, 5), 2.09 ~ 2.16 (2H, m).
LCMS (M+H)* m/z 457 (t = 1.49 min.).

Example 395
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Example 396

C\EIW

(S)4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-[4-methyl-6-(1-methyl-4,5-
dihydro-1H-imidazol-2-yl)-1H-benzoimidazo-2-yl]-1H-pyridin-2-one: 'H NMR
(300 MHz, CD,0OD) § 7.77 (1H, 5), 7.10 - 7.30 (7H, m), 6.16 (1H, 4, J=7.6 Hz),
3.97 — 4.20 (5H, m), 3.73 - 3.77 (2H, m), 3.26 (3H, s5), 3.15 (1H, dd, J =5.3, 13.6
Hz), 2.96 (1H, dd, J = 8.0, 13.6 Hz), 2.68 (3H, 5). LCMS (M+H)* m/z 457 (1 = 1.53

min.)

Example 397

(S)-3-[6-(4,5-Dihydro-1H-imidazol-2-yl)-4-methyl-1H-benzimidazol-2-yl]-4-(2-
hydroxy-2-phenyl-ethylamino)-1H-pyridin-2-one: 'H NMR (400 MHz, CD,OD) §
7.91 (1H, s), 7.50 (1H, s), 7.48 (2H, 5), 7.24 — 7.35 (4H, m), 6.25 (1H, d, J = 7.6 Hz),
5.01 (1H, dd, J = 4.6, 7.0 Hz), 4.10 (4H, s), 3.65 — 3.76 (2H, m), 2.64 (3H, 5). LCMS
(M+H)* m/z 429 (t = 1.48 min.).
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Example 398

(S)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-[6-(1H-imidazol-2-yl)-4-methyl-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: To a solution of the imidate ester (150
mg, 0.31 mmol) in methanol (10 mL) was added aminoacctaldehyde diethyl acetal (97
mg, 0.93 mmol). The mixture was stirred at room temperature for 14 h. The solvent
was removed in vacuo and the residue was treated with 60% HCIO,4 (5 mL) at room
temperature for 14 h. The reaction mixture was then neutralized with ammonium
hydroxide (conc.). The inorganic salt was filtered. The filtrate was concentrated and
purified by prep. HPLC to yield the title compound (37 mg, 27%) as a white solid. 'H
NMR (300 MHz, CD;OD) § 7.94 (1H, narrow d, J = 1.3 Hz), 7.58 (2H, s), 7.53 (1H,
narmow d, J = 0.6 Hz), 7.12 - 7.31 (6H, m), 6.16 (1H,d, J=7.7 Hz), 4.04 - 4.08 (1H,
m), 3.76 —3.79 (2H, m), 3.16 (1H, dd, J = 5.4, 13.6 H2), 3.97 (1H, dd, J=8.1, 13.6
Hz), 2.69 (3H, 5). LCMS (M+H)" m/z 441 (t = 1.60 min.).

General Procedure for Amidine Formation, Examples 399 - 412 (Scheme IV, 16)

T e
5

(S)-2-[4-(1-Hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-
yi]-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: The crude imidate ester (60
mg, 0.135 mmol) was diluted with methanol (10 mL), then methylamine (2.0 M
methanol solution, 0.5 mL, excess) was added to the solution. After stirring for 2 b,
the reaction mixture was concentrated and purified by prep. HPLC to yield the title
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compound (32 mg, 55%) as a white solid. 'H NMR (300 MHz, CDyOD) § 7.82 (1H,
s), 7.38 (1H, 5), 7.10 — 7.30 (6H, m), 6.15 (1H, J = 7.7 Hz), 4.03 - 4.07 (1H, m), 4.72
-4.76 (2H, m), 3.06 — 3.18 (1H, m), 3.12 (3H, 5), 2.96 (1H, dd, J = 8.0, 13.5 Hz),
2.67 (3H, s). LCMS (M+H)* m/z 431 (t = 1.34 min.).

o
"D

(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-d thydro-pyridin-
3-yl}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: 'H NMR (300 MHz,
CD,0D) 8 7.81 (1H, s), 7.54 (1H, s), 7.23 - 7.54 (5H, m), 6.26 (1H, d, /= 7.6 Hz),
5.01 (1H, 1, J = 4.8 Hz), 3.77 (1H, dd4, J =4.5, 13.4 Hz), 3.67 (1H, dd, J= 6.6, 13.4
Hz), 3.12 (3H, 5), 2.66 (3H, 5). LCMS (M+H)" m/z 451 (t = 1.32 min.).

Rar’
"b-

{£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]}-2-oxo-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-5-carboxamidine: '"H NMR (300 MHz, CD;0OD)
87.90 (1H, s), 7.26 -7.57 (6H, m), 6.25 (1H, d, J= 7.6 Hz), 5.01 (1H, t, J = 6.4 Hz),
3.75(1H, dd, J=4.8, 13.4 Hz), 3.66 (1H, dd, J = 6.7, 13.4 Hz), 2.62 (3H, s). LCMS
(M+H)" m/z 437 (1 = 1.59 min.).

Example 400

Example 401
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(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-o0xo0-1,2-dihydro-pyridin-
3-yl}-7,NN,-trimethyl-3H-benzimidazole-5-carboxamidine: '"H NMR (300 MHz,
CDyOD) § 7.63 (1H, 5), 7.54 (1H, 5), 7.18 - 7.41 (5H, m), 6.26 (1H, d, J = 7. 6 Hz),
5.01 (1H,t, J = 6.3 Hz), 3.77 (1H, dd, J= 4.7, 13.5 Hz), 3.67 (1H, dd, J= 6.6, 13.5
Hz), 3.34 (6H, 5), 2.66 (3H, s). LCMS (M+H)" m/z 465 (t = 1.57 min.).

e
m%}.,

(£)-2-{4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-o0xo0-1,2-dihydro-pyridin-
3-yl}-N-cyclopropyl-7-methyl-3H-benzimidazole-5-carboxamidine: 'H NMR (300
MHz, CD,OD) & 7.78 (1H, s), 7.54 (1H, 5), 7.22 - 7.41 (5H, m), 6.25 (1H,d, J = 7.6
Hz), 5.01 (1H, t, /= 6.4 Hz), 3.76 (1H, dd, J = 4.7, 13.5 Hz), 3.67 (1H, dd, J = 6.6,
13.5 Hz), 2.77 - 2.83 (1H, m), 2.65 (3H. 5), 1.03 - 1.10 (2H, m), 0.86 - 0.92 (2H, m).
LCMS (M+H)* m/z 477 (t = 1.43 min.).

Example 403
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Example 404

(£)-2-{4-[2-(3-Chloro-4-methoxy-phenyl)-2-methoxy-ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-y1}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: 'H
NMR (300 MHz, CDyOD) 87.79 (1H, narrow d, J = 1.0 Hz), 7.45 (1H, narrow 4, J =
1.5 Hz), 7.38 (1H, s), 7.28 — 7.31 (2H, m), 7.02 (IH, d, J = 6.4 Hz), 6.22 (1H, &, J =
5.7 Hz), 4.52 (1H, t, J = 5.9 Hz), 3.83 (3H, 5), 3.60 — 3.71 (2H, m), 3.36 (3H, 5), 3.13
(3H, s), 2.65 (3H, 5). LCMS (M+H)" m/z 495 (1= 1.64 min.). -

\,thl)gj.

Example 405

(£)-2-{4-{2-(3-Chloro-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-0xo-1,2-
dihydro-pyridin-3-y1}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: To a
solution of 2-{4-[2-(3-chloro-4-methoxy-phenyl)-2-methoxy-ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-yl }-7,N-dimethyl-3H-benzimidazole-5-carboxamidine (40 mg, 0.08
mmol) in methanol (5 mL) was added 2 N NaOH (0.5 mL) and the reaction mixture
was stirmed at room temperature for 14 h. After concentration in vacuo, the residue
was purified by prep. HPLC to yield the title compound (7.2 mg, 19%) as oil. 'H
NMR (300 MHz, CD;0D) 8 7.78 (1H, narrow d, J = 1.6 Hz), 7.52 (1H, narrow d, / =
2.1 Hz), 7.30 - 7.36 (3H, m), 6.99 (IH, d, J = 8.5 Hz), 6.27 (1H, d, J = 7.6 Hz), 4.94
(1H,t, J= 5.9 Hz), 3.82 (3H, s), 3.68 — 3.72 (2H, m), 3.13 (3H, 5), 2.63 (3H, 5).
LCMS (M+H)" m/z 481 (t = 1.44 min.).
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Example 406

(1)-2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-y1}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: ‘H
NMR (400 MHz, CDs0D) & 7.77 (1H, s), 7.67 (1H, s5), 7.29 - 7.39 (3H, m), 6.95 (1H,
d, J=8.4 Hz), 6.23 (1H, d, J = 4.4 Hz), 4.92 (1H, m), 3.80 (3H, s), 3.69 (2H, m), 3.13
(3H, 5), 2.61 (3H, 5). LCMS (M+H)* m/z 525 (t = 1.44 min.).

A\,tqhb
S

(S)-N-Cyclopropyl-2-[4-(1-hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl]-7-methyl-3H-benzimidazole-5-carboxamidine: '"H NMR
(300 MHz, CD;0D) 5 7.81 (1H, 5), 7.37 (1H, 5), 7.10 - 7.30 (6H, m), 6.16 (1H,d, J =
7.6 Hz), 4.03 — 4.08 (1H, m), 3.74 - 3.76 (2H, m), 3.15 (1H, dd, J = 5.3, 13.6 Hz),
2.96 (1H, dd, J = 8.1, 13.6 Hz), 2.78 — 2.84 (1H, m), 2.67 (3H, s), 1.03 - 1.10 (2H,
m), 0.87 - 0.92 (2H, m). LCMS (M+H)* m/z 457 (t = 1.51 min.).

Example 407
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(S)-N-Ethyi-2-[4-(1-hydroxymethyl-2-phenyl-ethylamino)-2-0x0-1,2-dihydro-
pyridin-3-yI]-7-methyl-3H-benzimidazole-5-carboxamidine: 'H NMR (400 MHz,
CD;0D) 5 7.82 (1H, s), 7.38 (1H, s), 7.12 - 7.30 (6H, m), 6.15 (1H, d, J= 7.8 Hz),
4.04 - 4.07 (1H, m), 3.75 - 3.77 (2H, m), 3.51 (2H, q,J = 7.3 Hz), 3.15 (1H, dd, J =
5.4, 13.7 Hz), 2.96 (1H, dd, J = 8.1, 13.7 Hz), 2.67 (3H,s), 1.40 (3H, t, J= 7.3 Hz).
LCMS (M+H)* m/z 445 (t = 1.44 min.).

Example 409

(5)-2-{4-[2-(3-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-2-o0xo-1,2-dthydro-
pyridin-3-yl}-7,N-dimethyl-3H-benzimidazole-S-carboxamidine: '"H NMR (400
MHz, CD;OD) & 7.83 (1H, s), 7.38 (1H, 5), 7.31 (1H, 5), 7.10 — 7.24 (4H, m), 6.16
(1H, d, J = 7.6 Hz), 4.06 — 4.09 (1H, m), 3.72 - 3.77 (2H, m), 3.16 (3H, 5), 3.15 (IH,
m), 2.96 (1H, dd, J = 8.2, 13.7 Hz), 2.67 (3H, 5). LCMS (M+H)" m/z 465 (t = 1.49

min.).

152

¢ 0



WO 02079192 PCT/US02/09402

10

15

20

Example 410

(S)-2-{4-[2-(2-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-2-0xo-1,2-dihydro-
pyridin-3-y1}-7,N-dimethyl-3H-l;enzimidazole-S-carboxamidine: "H NMR (400
MHz, CD;0D) & 7.84 (1H, 5), 7.41 (1H, s), 7.32 - 7.35 (2H, m), 7.06 — 7.18 (3H, m),
6.10 (1H, d, J=7.5 Hz); 4.20 - 4.24 (1H, m), 3.76 - 3.85 (2H, m), 3.30 - 3.34 (1H,
m), 3.06 - 3.14 (1H, m), 3.13 (3H, 5), 2.64 (38, s). LCMS (M+H)" m/z 465 (t = 1.48

min.).
Example 411

(1)-2-{4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino}-2-0xo-1,2-dihydro-pyridin-
3-yl}-7,N-dimethyl-3H-benzimidazole-5-carboxamidine: '"H NMR (300 MHz,
CD,yOD) 8 7.80 (1H, s), 7.69 (1H, s), 7.20 — 7.45 (SH, m), 6.25 (1H, d, J= 7.3 Hz),
5.00 (1H, t, 7= 5.9 Hz), 3.64 - 3.80 (2H, m), 3.12 (3H, s5), 2.66 (3H, s). LCMS
(M+H)* m/z 495 (t = 1.49 min.).

Example 412
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(S)-2-[4-(2-Hydroxy-2-phenyl-ethylamino)-2-o0x0-1,2-dihydre-pyridin-3-yl}-7,N-
dimethyl-3H-benzimidazole-5-carboxamidine: 'H NMR (400 MHz, CD50D) §
7.78 (1H, 5), 7.24 - 7.49 (7TH, m), 6.21 (1H, d, /= 7.0 Hz), 4.00 - S.bS (1H, m), 3.61

5 —3.74 (2H, m), 3.12 (3H, s), 2.63 (3H, s). LCMS (M+H)" m/z 417 (t = 1.28 min.).
Example Mass
# Name Structure ( T ) (M+H)*

min. miz
(1£)-4-[2-(3-Chloro-phenyl)- )
2-hydroxy-ethylamino}-3-16- |
413 (1-imino-1-morpholin-4-yl- 1.55 507
methy!)-4-methyl-1H- ®
benzimidazol-2-yl]-1H-
pyridin-2-one _
(D)-4-[2-(3-Bromo-4-
methoxy-phenyl)-2-hydroxy-
414 ethylamino}-3-[6-(4,5- 1.49 537
dihydro-1H-imidazol-2-yl)- (b)
. | 4-methyl- 1H-benzimidazol-
2-yl)-1H-pyridin-2-one
(2)-2-{4-{2-(3-Chloro- “%‘b
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2- “8 1.77 553
415 dihydro-pyridin-3-yl}-N- ®
(2,2-diethoxy-ethyl)-7-
methyl-3H-benzimidazole-5-
carboxamidine
(2)-4-[2-(3-Chloro-pheny})- {
2-hydroxy-ethylamino]-3-[6- $3_7
416 (1H-imidazol-2-yl)-4- 1.71 461
methyl-1H-benzimidazol-2- \_8_, H
yl)-1H-pyridin-2-one
(£)4-[2-(3-Chloro-phenyl)- | {9
2-hydroxy-ethylamino}-3- '>-b
417 (7’-methyl-1H, 3'H- '\-8_ 1.82 511
[2,5")bibenzimidazolyl-2’- - b)
yl)-1H-pyridin-2-one _
(2)-Cis-4-[2-(3-chloro- -
418 phenyl)-2-hydroxy- !
ethylamino}-3-(7'-methyl- 1.75 517
3a,4,5,6,7,7a-hexahydro- (b)
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1H,3'H-
[2,5"]bibenzimidazolyl-2’-
yl)-1H-pyridin-2-one

419

(¥)-Trans-4-[2-(3-chloro-
phenyl)-2-hydroxy-
ethylamino]-3-(7"-methyl-
324,5,6,7,7a-hexahydro-
1H,3’H-
[2,5’]bibenzimidazolyl-2'-
yl)-1H-pyridin-2-one

®)

1.75

517

420

(£)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl }-N-
cyclopentyl-7-methyl-3H-
benzimidazole-5-
carboxamidine

1.55
(®)

505

421

(1)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
cthylamino}-2-oxo-1,2-
dihydro-pyridin-3-yl }-N-
cyclohexyl-7-methyl-3H-
benzimidazole-5-
carboxamidine

A A A

1.61
(®)

519

422

(£)-2-(4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl }-7-
methyl-N-propyl-3H-
benzimidazole-5-
carboxamidine

148
®)

479

423

(£)-2-{4-{2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl }-7-
methyl-N, N’ -dipropyl-3H-
benzimidazole-5-
carboxamidine

1.61
(b)

521

424

(£)-2-{4-[2<(3-Chloro-
phenyl)-2-hydroxy-
cthylamino)-2-oxo0-1,2-
dihydro-pyridin-3-yl}-N-
isopropyl-7-methyl-3H-
benzimidazole-5-
carboxamidine

141
(b)

479
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(£)-2-{4-[2-(3-Chloro- Q.

pheayl)-2-hydroxy-

cthylamino}-2-oxo-1,2- 1.27 550
425 dihydro-pyridin-3-yl }-7- (b)

methyl-N-(2-morpholin-4-yl-
cthyl)-3H-benzimidazole-5-
carboxamidine

(2)-2-{4-[2-(3-Chloro-

phenyl)-2-hydroxy- Q..

ethylamino]-2-oxo-1,2- 1.22 663
26 dibydro-pyridin-3-yl}-7- ®)

methyl-N N"-bis-(2-
morpholin-4-yl-ethyl)-3H-
benzimidazole-5-
carboxamidine

(1)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
cthylamino]-2-oxo-1,2- 1.38 481
427 dihydro-pyridin-3-yl }-N-(2- (b)
hydroxy-ethyl)-7-methyl-3H-
benzimidazole-5-
carboxamidine

(£)-4-[2-(3-Chloro-phenyl)-
2-hydroxy-ethylamino}-3-[4-
428 methyl-6-(5-methyl-1H- 1.62 475
imidazol-2-yl)-1H- i }-e (b)
benzimidazol-2-yi}-1H-
pyridin-2-one

2
&

(£)-2-{4-[2-(3-Chloro- -
phenyl)-2-hydroxy-

429 ethylamino]-2-oxo-1,2- 1.44 452
dihydro-pyridin-3-yl} 4- 63)

methyl-1H-benzimidazole-6-
carboxamidic acid hydrazide

(1)-2-{4-[2-+(3-Chloro- M °
phenyl)-2-hydroxy-
cthylamino}-2-oxo-1,2- 1.58 480
430 dihydro-pyridin-3-yl}4- )
methyl- 1 H-benzimidazole-6-
carboxamidic acid N-
formylhydrazide

£

(£)-4-[2-(3-Chloro-phenyl)-

2-hydroxy-ethylamino]-3-[4- L(F}—b

431 methyl-6-(4H-{1,2 4]triazol- - 1.82 462
3-yl)-1H-benzimidazol-2-yl]- \'8,, t))

1H-pyridin-2-one
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432

(x)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl}-N-
hydroxy-7-methyl-3H-
benzimidazole-5-
carboxamidine

U]

1.34

453

433

(+)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl }-N-
methoxy-7-methyl-3H-
benzimidazole-5-
carboxamidine

141
®

467

434

(*)-2-{4-[23-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl}-N-
hydroxy-7,N-dimethyl-3H-
benzimidazole-5-
carboxamidine

1.39
®

467

435

(1)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl }-N-
ethyl-7-methyl-3H-
benzimidazole-5-
carboxamidine

1.62
6]

465

436

(£)-2-{4-[2(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-
methyl-N-(2,2,2-trifluoro-
ethyl)- 3H-benzimidazole-5-
carboxamidine

1.75
6y

519

437

(£)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-yl}-
7,N,N'-trimethyl-3H-
benzimidazole-5-
carboxamidine

1.58
0]

465

438

(+)-2-{4-[2-(3-Fluoro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl}-7,N-
dimethyl-3H-benzimidazole-
S-carboxamidine

1.28
®

435
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439

(£)-3-[6(4,5-Dihydro-1H-
imidazo}-2-yl)-4-methyl-1H-
benzimidazol-2-yl]-4-[2-(3-
fluoro-phenyl)-2-hydroxy-
ethylamino]-1H-pyridin-2-
one

1.46
(®)

H/%3

447

(£)-3-[6<5.5-Dimethyl-4,5-
dihydro-1H-imidazol-2-yl)-
4-methyl-1H-benzimidazol-
2-yl}-4-[2-(3-fluoro-phenyl)-
2-hydroxy-ethylamino}-1H-
pyridin-2-one

1.59
®)

475

441

(8)-3-[6-(4,5-Dihydro-1H-
imidazol-2-yl)-4-phenyl-1H-
benzimidazol-2-yl]-4-(1-
hydroxymethyl-2-phenyl-
ethylamino)-1H-pyridin-2-
one

2.90
(b)

505

442

(S)-3-[4-Bromo-6-(4,5-
dihydro-1H-imidazol-2-yl)-
1H-benzimidazol-2-yl1]-4-(1-
hydroxymethyl-2-phenyl-
ethylamino)-1 H-pyridin-2-
one

1.57
(b)

443

(#)-[2-Chloro-4-(1-hydroxy-
2-{3-[4-methyl-6-(N-
methylcarbamimidoyl)-1H-
benzimidazol-2-yl]-2-oxo-
1,2-dihydro-pyridin-4-
ylamino}-ethyl)-phenyl]-
carbamic acid isobutyl ester

1.64
®)

566

(5)-2-{4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-2-oxo-
1,2-dihydro-pyridin-3-yl]-7-
methyl-N-(2-morpholin-4-yl-
ethyl)-3H-benzimidazole-5-
carboxamidine

445

(5)-2-[4-(1-Hydroxymeihyl-
2-phenyl-ethylamino)-2-oxo-
1,2-dihydro-pyridin-3-yl}-7-
methyl-N-(2-thiophen-2-yl-
ethyl)-3H-benzimidazole-5-
carboxamidine

1.33
)

530

1.62
(®)

527

446

(S5)-2-[4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-2-oxo-
1,2-dihydro-pyridin-3-yl]-7-
methyl-N-(2-pyridin-2-yl-
ethyl)-3H-benzimidazole-5-

1.40
(®)

522
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carboxamidine

447

($)-2-[4-(1-Hydroxymethy}-
2-phenyl-ethylamino)-2-oxo-
1,2-dihydro-pyridin-3-yl]-7-
methyl-N-(2-pyridin-3-yl-
ethyl)-3H-benzimidazole-5-
carboxamidine

1.37
(b)

522

(5)-2-[4-(1-Hydroxymethyl-
2-phenyl-cthylamino)-2-oxo-
1,2-dihydro-pyridin-3-yl]-7-
methyl-N-(2-pyridin-4-yl-
ethyl)-3H-benzimidazole-5-
carboxamidine

1.25
®)

522

(5)-2-[4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-2-o0xo-
1,2-dihydro-pyridin-3-yl}-7-
methyl-N,N'-bis-(2-pyridin-
3-yl-ethyl)-3H-
benzimidazole-5-
carboxamidine

1.24
(®)

627

450

(5)-2-[4-(1-Hydroxymethyl-
2-phenyl-ethylamino)-2-oxo-
1,2-dihydro-pyridin-3-yi]-7-
methyl-N,N’-bis-(2-pyridin-
4-yl-ethyl)-3H-
benzimidazole-5-
carboxamidine

1.16
®)

627

451

(5)-4-[2-(2-Chloro-phenyl)-
1-hydroxymethyl-
cthylamino]-3-[6-(4,5-
dihydro-1H-imidazol-2-yl)-
4-methyl-1H-benzimidazol-
2-yl}-1H-pyridin-2-one

_c‘{il
g3

1.53
(b)

477

452

(5)-2-[4-(1-Hydroxymethyl-
2-pyridin-3-yl-ethylamino)-
2-oxo-1,2-dihydro-pyridin-3-
yl}-7,N-dimethyl-3H-
benzimidazole-5-
carboxamidine

o8

0.80
(®)

432

453

(5)-3-[6-(4,5-Dihydro-1H-
imidazol-2-yl)-4-methyl-1H-
benzimidazol-2-yl]-4-(1-
hydroxymethyl-2-pyridin-3-
yl-ethylamino)- | H-pyridin-
2-one

e

0.98
®)

[59
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454

(5)-2-[4-(1-Hydroxymethyl-
2-pyridin-4-yl-ethylamino)-
2-ox0-1,2-dihydro-pyridin-3-
yi)-7,N-dimethy)-3H-
benzimidazole-5-
carboxamidine

0.73
(®)

432

455

(8)-3-[6-(4,5-Dihydro-1H-
imidazol-2-yl)-4-methyl-1H-
benzimidazol-2-yl)-4-(1-
hydrox ymethyl-2-pyridin-4-
yl-ethylamino)-1H-pyridin-
2-one

0.98
®)

456

(5)-2-[4(1-Hydroxymethyl-
2-thiophen-2-yl-ethylamino)-
2-ox0-1,2-dihydro-pyridin-4-
yl]-7,N-dimethyl-3H-
benzimidazole-5-
carboxamidine

1.24
(®)

437

457

(S)-3-[6-(4,5-Dihydro-1H-
imidazol-2-yl)-4-methyl-1H-
benzimidazol-2-yl}-4-(1-
hydroxymethyl-2-thiophen-
2-yl-ethylamino)-1H-
pyndin-2-one

1.46
®)

449

458

) 214-C-
Benzo[bjthiophen-3-yl-1-
hydroxymethyl-ethylamino)-
2-ox0-1,2-dihydro-pyridin-3-
ylI]-7 .N-dimethyl-3H-
benzimidazole-5-
carboxamidine

1.47
®

487

459

7,N-Dimethyl-2-{2-oxo0-4-(2-
pyridin-2-yl-cthylamino)-
1,2-dihydro-pyridin-3-yl]-
3H-benzimidazole-5-
carboxamidine

0.86
()

3-{6-(4,5-Dihydro-1H-
imidazol-2-yl)-4-methyl-1H-
benzimidazol-2-yl]-4-(2-
pyridin-2-yl-ethylamino)-
1H-pyridin-2-one

0.91
(®)

414

461

(S)-7-Bromo-2-]4(1-
hydroxymethyl-2-phenyl-
ethylamino)-2-ox0-1,2-
diydro-pyridin-3-yl)-N-
methyl-3H-benzimidazole-5-
carboxamidine

1.47
®)

495

160



WO 02/079192

PCT/USO2/09402

462

(£)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-
ethyl-N-methyl-3H-
benzimidazole-5-
carboxamidine

1.51
(d)

465

463

7,N-Dimethyl-2-[2-ox0-4-(2-
pyridin-2-ylmethylamino)-
1,2-dihydro-pyridin-3-yl]-
3H-benzimidazole-5-
carboxamidine

0.98
(®)

388

3-[6-(4,5-Dihydro-1H-
imidazol-2-yl)}-4-methyl-1H-
benzimidazo}-2-yl]-4-
[(pyridin-2-ylmethyl)-
amino]-1H-pyridin-2-one

1.07
(b)

7,N-Dimethyl-2-[2-ox0-4-(2-
thiophen-2-yl-ethylamino)-
1,2-dihydro-pyridin-3-yl]-
3H-benzimidazole-5-
carboxamidine

1.53
®

407

466

3-[6-(4,5-Dihydro-1H-
imidazol-2-yl)-4-methyl-1H-
benzimidazol-2-yl]-4-(2-
thiophen-2-yl-ethylamino)-
1H-pyridin-2-one

1.62
®)

419

467

(H)-2-{4-[2-(3-Chloro-
phenyl)-ethylamino]-2-oxo-
1,2-dihydro-pyridin-3-yl }-
7,N-dimethyl-3H-
benzimidazole-5-
carboxamidine

1.57
®)

435

468

(£)-4-[2-(3-Chloro-phenyl)-
ethylamino]-3-[6-(4,5-
dihydro-1H-imidazol-2-yl)-
4-methyl-1H-benzimidazol-
2-yl]-1H-pyridin-2-0one

1.66
(®)

447

469

(+)-3-[4-Chloro-6-(4,5-
dihydro-1H-imidazol-2-yl)-
1H-benzimidazol-2-yl]-4-[2-
(3-chloro-phenyl)-2-
hydroxy-ethylamino]-1H-
pyridin-2-one

1.40
@

483

161
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(+)-3-[4-Chloro-6-(5,5- - v
dimethyl-4,5-dihydro-1H-
imidazol-2-yl)-1H- T 1.52 511

470 benzimidazol-2-yl]-4-[2-(3- (d)
chloro-phenyl)-2-hydroxy-
ethylamino]-1H-pyridin-2-
one

(£)-4-[2<(3-Chloro-phenyl)- -
2-hydroxy-ethylamino]-3-{6-
(5,5-dimethyl-4,5-dihydro-
1H-imidazol-2-yl)}-4-ethyl-
1H-benzimidazol-2-yl}-1H-
pyridin-2-one

1.57 505

471 @

(£)-4-[2-(3-Chloro-phenyl)-
2-hydroxy-ethylamino]-3-[6-

yl)-4-ethyl-1H- (d)
benzimidazol-2-y1}-1H-
pyridin-2-one

(5)-3-[6-(4,5-Dihydro-1H-

imidazol-2-yI)-4-ethyl-1H-
473 benzimidazol-2-ylJ-4-(1-
hydroxymethyl-2-phenyl-
ethamino)-1H-pyridin-2-one

-’1

147 457
C)

(S)-7-Ethyl-2-[4-(1- -
hydroxymethyl-2-phenyl- “
ethylamino)-2-0x0-1,2-

412 (4,5-dihydro-1H-imidazol-2- 5336—- 1.49 477
O™

474 1.42 445
dihydro-pyridin-3-yl]}-N- (d
methyl-3H-benzimidazole-5-
carboxamidine

Amide Formation
Intermediate Synthesis

mgw

(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-ox0-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-5-carboxylic acid ethyl ester: A solution of (1)-
2-{4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino-]-2-oxo0-1,2-dihydro-pyridin-3-yl } -

162
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7-methyl-3H-benzimidazole-5-carboximidic acid ethyl ester (400 mg, 0.90 mmol)
was diluted with 2 N HC] (20 mL) solution and the mixture was allowed to stir at
room temperature for 14 h. After concentration to dryness, the crude product (419 mg,
100%) was used for the next step without purification. Small amount was purified by
prep. HPLC to yield the title compound. '"H NMR (300 MHz, CD;OD) 5 8.11 (1H, s),
7.74 (1H, s), 7.25 - 7.54 (SH, m), 6.25 (1H, d, J = 7.6 Hz), 4.99 (1H, t, /= 7.2 Hz),
4.38 (2H, q, J = 7.1 Hz), 3.61 - 3.76 (2H, m), 2.61 (3H, 5), 1.42 (3H, q, J = 7.1 Hz).
LCMS (M+H)* m/z 467 (t =2.23 min.).

M(F,&_b

(1)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-o0xo0-1,2-dlhydro-pyridin-
3-yl)-7-methyl-3H-benzimidazole-S-carboxylic acid: The ethyl ester (419 mg, 0.90
mmol) obtained above was diluted with methanol (15 mL) and water (5 mL) followed
by addition of sodium hydroxide (180 mg, 4.5 mmol). The mixture was stirred at
room temperature for 14 h. After removal of methanol, the residue was neutralized
with 2 N HCI solution. The resulting slurry was filtered and washed with ice-cold
water. The solid was collected after drying over high vacuum. The crude product (395
mg, 100% yield, 80% pure) was used for the next step without further purification.
'NMR (300 MHz, CD;0D) 5 8.20 (1H, s), 7.92 (1H, s), 7.27 - 7.47 (5H, m), 6.27
(tH, d, J=7.6 Hz), 4.85 (1H, m), 3.63 (2H, m), 2.67 (3H, 5). LCMS (M+H)* m/z 439
(t= 1.88 min.).

T ey
5
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76

(S)-2-[4-(1-Hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-
yl)-7-methyl-3H-benzimidazole-5-carboxylic acid ethy! ester: The imidate ester
(30 mg, 0.067 mmol) was dilute with methanol (10 mL) and two drops of water was
added. The reaction mixture was stirred at room temperature for 20 h. After
concentration in vacuo, the residue was purified by prep. HPLC to yield the title
compound (18.2 mg, 61%) as a white solid. 'H NMR (300 MHz, CD,0D) § 7.74 (1H,
8), 7.11 - 7.30 (7H, m), 6.10 (1H, d, J = 6.9 Hz), 4.37 (2H, q, J = 6.6 Hz), 4.02 (1H,
broad s), 3.69 — 3.81 (2H, m), 3.10 (1H, dd, J= 4.8, 13.5 Hz), 2.93 (1H,dd, 7= 7.8,
13.5 Hz), 2.62 (3H, 5), 1.41 (3H, t J = 6.6 Hz). LCMS (M+H)" m/z 447 (t = 1.95

min.).

Preparation of Amides Starting from (1)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-
ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl}-7-methyl-3H-benzimidazole-5-
carboxylic acld, Examples 476 - 504, Scheme IV, 15

Example 476

(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-o0xo-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-5-carboxylic acid methylamide: To a solution of
the acid (50 mg, 0.11 mmol) in DMF (5 mL) was added diphenylphosphoryl azide (38
mg, 0.14 mmol). The mixture was allowed to stir for 5 min. Then methylamine (2.0 M
solution in THF)(0.11 mL, 0.22 mmol) was added. The mixture was stirred at room
temperature for 14 h. Afier removal of DMF with high vacuum, the residue was
purified by prep. HPLC to yield the title compound (18 mg, 36%) as a white solid. 'H
NMR (300 MHz, CD;0D) § 7.89 (1H, s), 7.18 - 7.53 (6H, m), 6.23 (1H,d, /= 7.6
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Hz), 4.98 (1H, m), 3.70 (1H, dd, J = 4.7, 13.5 Hz), 3.61 (1H, dd, J = 7.0, 13.5 Hz),
2.94 (3H, s), 2.61 (3H, 5). LCMS (M+H)" m/z 452 (t = 1.57 min.).

, RS

(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-S-carboxylic acid dimethylamide: 'H NMR
(300 MHz, CD>0D) & 7.52 (1H, s), 7.24 — 7.40 (5H, m), 7.15 (1H, 5), 6.25 (1H, d, J =
10 7.6Hz),4.98 (1H, dd, J=5.0, 6.9 Hz), 3.70 (1H, dd, J= 4.8, 13.5 Hz), 3.62 (1H, dd,
J=17.0, 13.5 Hz), 3.3 (3H, 5), 3.08 (3H, 5), 2.62 (3H, 5). LCMS (M+H)" m/z 466 (t =

ey
3.

(2)-2-{4-[2-(3-Chlore-phenyl)-2-hydroxy-ethylamino]-2-0x0-1,2-dlhydro-pyridin-

3-yl}-7-methyl-3H-benzimidazole-5-carboxylic acid tert-butylamide: 'H NMR

(300 MHz, CD10OD) § 7.82 (1H, s), 7.53 (1H, s), 7.48 (1H, s5), 7.24 — 7.40 (4H, m),

6.25(1H, d, J = 7.6 Hz), 5.00 (1H, m), 3.64 - 3.70 (2H, m), 2.62 (3H, s), 1.49 (9H, s).
20 LCMS M+H)" m/z 494 (t = 1.79 min.).

Example 477

15

165
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-

(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-0xo-1,2-dihydro-pyridin-
3-y1})-7-methyl-3H-benzimidazole-5-carboxylic acid butyl-methyl-amide: 'H NMR
(300 MHz, CD;OD) §7.51 (1H, s), 7.48 (1H, 5), 7.24 - 7.39 (4H, m), 7.13 (1H, 5),
6.22 (14, d, J = 7.6 Hz), 4.95 (1H, m), 3.55 - 3.70 (3H, m), 3.34 (1H, m), 3.05 (3H,
5), 2.62 (3H, s), 0.79 - 1.69 (7H, m). LCMS (M-+H)* m/z 508 (t = 1.88 min.).

P
-

(1)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-0x0-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-5-carboxylic acid (2-morpholine-4-yl-ethyl)-
amide: '"H NMR (300 MHz, CD,OD) § 7.58 (1H, s), 7.52 (1H, 5), 7.05 — 7.42 (5H,
m), 6.22 (1H, d, J = 7.6 Hz), 4.97 (1H, dd, J =4.9, 6.7 Hz), 2.60 - 4.07 (14H, m),
2.61 (3H, 5). LCMS (M+H)* m/z 551 (t = 1.49 min.).

adacy

Example 480

Example 481

<7
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(£)4-{1-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yl)-methanoyl]-piperazine-1-
carboxylic acid tert-butyl ester: 'H NMR (300 MHz, CD,OD) § 7.52 (1H, s), 7.50
(1H, ), 7.24 — 7.38 (4H, m), 7.18 (1H, m), 6.22 (1H, d, J = 7.6 Hz), 4.97 (1H, m),
3.49 - 3.69 (10H, m), 2.62 (3H, s), 1.47 (9H, 5). LCMS (M+H)* m/z 607 (t = 1.90

SareRy
"‘f},

(£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-[4-methyl-6-(1-piperazin-1-
yl-methanoyl)-1H-benzimidazol-2-yI}-1H-pyridin-2-one: To a solution of (+)-4-{1-
(2-{4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-yl } -
7-methyl-3H-benzimidazol-5-yl)-methanoyl]-piperazine-1-carboxylic acid fert-butyl
ester (40 mg, 0.06 mmol) in methanol (5 mL) was added 4.0 M HCI dioxane solution
(0.1 ml., excess). The reaction mixture was stirred at room temperature for 14 h. After
concentration, the residue was purified by prep. HPLC to give the title compound (16
mg, 63%) as a white foam, '"H NMR (300 MHz, CDyOD) § 7.56 (1H, 5), 7.53 (1H, s),
7.23-7.41 (4H, m), 7.17 (1H, m), 6.26 (1H, d, J=7.6 Hz), 499 (1H, dd, /= 4.7, 6.4
Hz), 3.91 (4H, broad s), 3.74 (1H, dd, J = 4.7, 13.5 Hz), 3.65 (1H, dd, J = 64, 13.5
Hz), 3.31 (4H, broad s), 2.63 (3H, s). LCMS (M+H)" m/z 507 (t = 1.38 min.).

RAeRY
”f},

167

Example 482

Example 483
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(1)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-0x0-1,2-dlhydro-pyri gg
3-y}}-7-methyl-3H-benzimidazole-5-carboxylic acid cyclopropylamide: '"H NMR

(300 MHz, CD-0D) 8 7.80 (1H, s), 7.21- 7.53 (6H, m), 6.22 (1H, d, J = 7.6 Hz),

4.99 (1H, t, J = 6.4 Hz), 3.59 ~ 3.76 (2H, m), 2.83 — 2.90 (1H, m), 2.60 (3H, s), 0.81 -

0.89 (2H, m), 0.64 - 0.73 (2H, m). LCMS (M+H)" m/z 478 (t = 1.60 min.).

o A -
gty
ges

(4)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-0xo-1,2-dihydro-pyridin-
3.yl}-7-methyl-3H-benzimidazole-5-carboxylic acid cyclopentylamide: 'H NMR
(300 MHz, CD;0D) § 7.97 (1H, 8), 7.16 — 7.60 (6H, m), 6.22 (1H, d, J = 7.6 Hz),
4.35 (1H, m), 3.58 - 3.68 (2H, m), 2.62 (3H, s5), 1.29 — 2.07 (9H, m). LCMS (M+H)*
m/z 506 (t = 1.86 min.).

T b
3,

(£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(1-piperidin-1-
yl-methanoyl)-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: '"H NMR (300 MHz,
CD;0D) 6 7.53 (1H, 5), 7.46 (1H, s), 7.18 — 7.41 (4H, m), 7.07 (1H, 5), 6.23 (1H, d, J
= 7.6 Hz), 4.98 (1H, dd, J = 4.8, 6.6 Hz), 3.60 - 3.74 (5H, m), 3.18 - 3.24 (1H, m),
2.60 (3H, m), 1.43 - 1.7 (6H, m). LCMS (M+H)* m/z 506 (t = 1.78 min.).
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ol

(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-0xo-1,2-dihydro-pyridin-
3-y1}-7-methyl-3H-benzimidazole-5-carboxylic acid cyclohexylamide: '"H NMR
(300 MHz, CD;0D) § 7.88 (1H, s), 7.54 (1H, s), 7.52 (1H, 5), 7.16 — 7.40 (4H, m),
6.22 (1H, J = 1.6 Hz), 4.97 (1H, dd, /= 4.7, 6.9 Hz), 3.89 (H, m), 3.69 (1H, dd, J =
4.7, 13.5 Hz), 3.61 (1H, dd, J= 6.9, 13.5 Hz), 2.61 (3H, s), 1.19 - 2.00 (10H, m).
LCMS (M+H)* m/z 520 (t = 1.93 min.).

fopecty
""f},

(1)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-{1-(4-methyl-
piperidin-1-yl)-methanoyl}-1H-benzimidazol-2-yl)-1H-pyridin-2-one: 'H NMR
(300 MHz, CD30D) & 7.51 (1H, s5), 7.49 (1H, s), 7.21 — 7.39 (4H, m), 7.14 (1H, s),
6.24 (1H, d, J = 7.6 Hz), 4.96 (1H, dd, J = 4.7, 7.0 Hz), 3.68 (1H, dd, J=4.7, 13. 6
Hz), 3.60 (1H, dd, J = 7.0, 13.6 Hz), 2.62 (3H, s), 1.93 - 1,72 (9H, m), .00 3H, d, J
=6.3 Hz). LCMS (M+H)* m/z 520 (t = 1.97 min.).

Example 487
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.

(£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-[6-(4,5-dihydro-thiazol-2-
y1)-4-methyl-1H-benzimidazol-2-yl]-1H-pyridin-2-one: To a solution of (£)-2-{4-
[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-yl }-7-
methyl-3H-benzimidazole-5-carbonitrile (100 mg, 0.24 mmol) in methano] (20 mL)
was added 2-aminoethanethiol hydrochloride (41 mg, 0.36 mmol) and triethylamine
(0.1 mL, excess). The reaction mixture was heated to reflux for 14 h and cooled to
room temperature. After concentration, the residue was purified by prep. HPLC to
yield the title compound (76 mg, 66%) as a yellow solid. '"H NMR (300 MHz,
CD;0D) 6 8.10(1H, s), 7.71 (1H, s), 7.66 (1H, s), 7.25 - 7.53 (4H, m), 6.33 (1H,d, J
= 7.6 Hz), 5.01 (1H, dd, J=4.2, 7.0 Hz), 4.58 (2H, t, J = 8.6 Hz), 3.91 (2H, t,J=8.6
Hz), 3.73 (1H, dd, J=4.2, 13.7 Hz), 3.63 (1H, dd, /= 7.0, 13.7 Hz), 2.64 (3H, s).
LCMS (M-+H)* m/z 480 (t = 1.70 min.).

R o1

b-

(£)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazole-5-carbaldehyde: To a suspension of (+)-2-{4-[2-
(3-chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-yl }-7-methyl-
3H-benzimidazole-5-carbonitrile (76 mg, 0.18 mmol) in toluene (anhydrous, 20 mL)
was added diisobutylaluminium (1.4 M toluene solution) (0.65 mL, 0.97 mmol) at -
78°C under nitrogen. The mixture was stirred at -78°C for 6 h. Ethyl acetate (1 mL)
was then added followed by water (0.5 mL). The mixture was stirred at room
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temperature for 20 min. The mixture was then passed through a pad of celite and the
filtrate was concentrated. The crude product was purified by prep. HPLC to yield the
title compound (4 mg, 2.5%) as a brown solid. 'H NMR (300 MHz, CD;0OD) 8 7.65
(1H, s), 7.57 (1H, s5), 7.24 - 7.50 (5H, m), 6.26 (1H, d, J = 7.6 Hz), 5.49 (1H, s), 4.96
(1H, m), 3.53 - 3.79 (2H, m), 2.62 (3H, 5). LCMS (M+H)" m/z 423 (t = 1.79 min.),

erY
=

(£)-4-[2-(3-Chiloro-phenyl)-2-hydroxy-ethylamino}-3-[6-(1-hydroxy-1-methy}-
ethyl)-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: To a solution of (1)-2-
{4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-yl } - 7-
methyl-3H-benzimidazole-5-carboxylic acid ethyl ester (40 mg, 0.08 mmol) in THF
(5 mL) was added methyllithium (1.4 M THF solution, 0.57 mL, 0.8 mmol) at -78°C
under nitrogen. The reaction mixture was gradually warmed to room temperature
ovemight. After quenching with water, the mixture was partitioned between ethyl
acetate and water. The organic layers were washed with brine, dried over NazSO,, and
concentrated in vacuo. The residue was purified by prep HPLC to yield the title
compound (13 mg, 36%) as a colorless oil. 'H NMR (300 MHz, CDs0D) 8 7.66 (1H,
5), 7.47 (1H, s), 7.26 - 7.41 (5H, m), 6.26 (IH, d, 7=7.6 Hz), 4.92 (1H, m), 3.54 -
3.61 (2H, m), 2.62 (3H, s), 1.60 (6H, s). LCMS (M+H)* m/z 453 (t = 1.46 min.).

Example 490

T ep
1.

17
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(£)-3-(6-Aminomethyl-4-methyl-1H-benzimidazol-2-yl)-4-[2-(3-chloro-phenyl)-2 ?0
hydroxy-ethylamino]-1H-pyridin-2-one: To a solution of (£)-2-{4-[2-(3-Chloro-
pheayl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridin-3-yl } -7-methyl-3H-
benzimidazole-5-carboxylic acid amide (20 mg, 0.046 mmol) in THF (1 mL) was
added borane-tetrahydrofuran complex (1 M solution) (0.45 mL, 0.45 mmol). The
reaction mixture was stirred at room temperature for 10 h and quenched with acetic
acid (2 drops). After removal of most solvent, the residue was extracted with EtOAc,
washed with brine, dried over Na;SO4. After concentration, the crude product was
purified by prep. HPLC to yield the title compound (11.5 mg, 60%). '"H NMR (400
MHz, CD,0D) 8 7.53 (1H, s), 7.50 (1H, s), 7.39 (1H, d, J = 7.5 Hz), 7.24 - 7.32 (3H,
m), 7.13 (1H, 5), 6.26 (1H, d, J = 7.5 Hz), 4.99 (1H, dd, J = 4.8, 6.8 Hz), 4.19 (2H, s),
3.72 (1H, dd, /= 4.8, 13.6 Hz), 3.64 (1H, dd, J = 6.8, 13.6 Hz), 2.62 (3H, s). LCMS
(M+H)" m/z 424 (t = 2.10 min.).

Example 492

ey

(+)-4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-(6-hydroxymethyl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one: To a solution of (1)-2-{4-[2-(3-Chloro-phenyl)-2-
hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-yl }- -3H-benzimidazole-5-carboxylic
acid ethyl ester (25 mg, 0,054 mmol) in methanol (2 mL) and acetic acid (1 mL) was
added NaBH, (10 mg, 0.27 mmol) at -20°C. The reaction mixture was stirred at -20°C for
30 min. and quenched with isopropanol (5 drops). After removal of most solvent, the
residue was extracted with EtOAc, washed with water and brine, dried over Na;SO,. After
concentration, the crude product was purified by prep. HPLC to yield the titlt': compound
(18 mg, 62%). 'H NMR (300 MHz, CD,0D) §7.50 (1H, 5), 7.48 (1H, 5), 7.25 - 7.38 (4H,
m), 7.22 (1H, s). 6.25 (1H, d, J = 7.6 Hz), 4.89 — 4.94 (1H, m), 4.76 (2H, s), 3.51 - 3.62
(2H, m), 2.62 (3H, s).

LCMS (M+H)" m/z 425 (1 = 1.64 min.).
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Example Name BMS-# T | ovem*

(m/z)

(1)-2-{4-[2-(3-Chloro- n %

phenyl)-2-hydroxy- ¢:.

493 ethylamino]-2-oxo-1,2- 1.68 437
dihydro-pyridin-3-yl }-7- a |D

methyl-3H-benzimidazole-5-

carboxylic acid amide

()-2-{4-[2-(3-Fluoro- . ,1 ;
phenyl)-2-hydroxy- i
ethylamino]-2-oxo-1,2- “ 1.90 451
dihydro-pyridin-3-yl }-7- (b)
methyl-3H-benzimidazole-5-
carboxylic acid ethyl ester

494

(£)-7-Chloro-2-{4-[2-(3-
chloro-phenyl)-2-hydroxy- X
495 ethYIaInil'IOJ'Z'OXO" 1 .2' 2.06 487
dihydro-pyridin-3-yl }-3H- - (d)
benzimidazole-S-carboxylic
acid ethyl ester

(£)-7-Chloro-2-{4-[2-(3-
chloro-phenyl)-2-hydroxy-
cthylamino)-2-oxo-1,2- 1.54 458
dihydro-pyridin-3-yl }-3H- (d)
benzimidazole-5-carboxylic
acid amide

496

(£)-7-Chloro-2-(4-[2-G3-
chloro-phenyl)-2-hydroxy- 1.69 459
ethylamino]-2-oxo-1,2- @

dihydro-pyridin-3-yl }-3H-
benzimidazole-S-carboxylic
acid

497

(1£)-2- {4-[2-(3-Chloro-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl }-7-
ethyl-3H-benzimidazole-5-
carboxylic acid ethyl ester

g

1.98 481

498 @

(+)-2-{4-[2-(3-Chloro-
phenyl)-2-hydroxy-

499 ethylamino]}-2-oxo-1,2-
dihydro-pyridin-3-yl }-7-
cthyl-3H-benzimidazole-5-
carboxylic acid amide

1.51 452
(d)
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(8)-7-Bromo-2-[4-(1-
hydroxymethyl-2-phenyl-
ethylamino)-2-oxo-1,2-
dihydro-pyridin-3-y1]-3H-
benzimidazole-5-carboxylic
acid ethyl ester

2.06
(b)

511

501

(1)-2-{4-[2-(3-Bromo-
phenyl)-2-hydroxy-
ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl1}-7-
methyl-3H-benzimidazole-5-
carboxylic acid ethyl ester

1.99
®

511

502

(S)-2-{4-[2-(2-Chloro-
phenyl)-1-hydroxymethyl-
ethylamino]-2-oxo0-1,2-
dihydro-pyridin-3-yl}-7-
methyl-3H-benzimidazole-5-
carboxylic acid ethyl ester

1.89
(®)

481

503

(5)-2-[4-(2-Hydroxy-2-
phenyl-ethylamino)-2-oxo-
1,2-dihydro-pyridin-3-yl]-7-
methyl-3H-benzimidazole-5-
carboxylic acid ethyl ester

1.84
(b)

433 |

504

(£)4-[2-(3-Chloro-phenyl)-
2-hydroxy-ethylamino)-3-[4-
methyl-6-(1H-tetrazol-5-yl)-
1H-benzimidazol-2-yl]-1H-
pyridin-2-one

1.92
®

463

General Procedure for Suzuki couplings, Example 505 -509 (Scheme V, 18)

Example 505

Yd
8,"

5  (S)-4-(1-Benzyl-2-hydroxy-ethylamino)-3-(4-methyl-6-phenyl-1H-benzimidazol-
2-yl)-1H-pyridin-2-one: To a solution of (§)-4-(1-benzyl-2-trityloxy-cthylamino)-3-

[6-bromo-4-methyl- 1 H-benzimidazole-2-yl]-1H-pyridin-2-one (50 mg, 0.072 mmol),

phenylboronic acid (13 mg, 0.11 mmol), and 2 M K>COs (0.108 mL., 0.22 mmol) in
THF (5 mL) was added Pd(PPhy)4 (8.3 mg, 0.007 mmol). The mixture was heated to

10  reflux 14 h. Upon cooling, the reaction mixture was diluted with CHaCly, washed with
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saturated NaHCO,, dried over Na;SO,, and concentrated in vacuo. The residue was
used for the next step without purification. LCMS (M+H)* m/z 693 (t = 2.82 min.).
The crude product was treated with 4 N HC1 dioxane solution (5 mL) at room
temperature for 6 h. After concentration in vacuo, the residue was purified by prep.
HPLC to yield the title compound (17 mg, 34%) as a white solid. 'H NMR (300 MHz,
CD;0D) §7.13 7. 67 (13H, m), 6.15 (1H, d, J = 7.4 Hz), 3.99-4.11 (1H, m), 3.74
-3.77 (2H, m), 3.16 (1H, dd, J = 5.4, 13.6 Hz), 2.97 (1H, dd, J = 7.8, 13.6 Hz), 2.69
(3H, s). LCMS (M+H)* m/z 451 (t = 2.04 min.).

? :n -
"

e
8“
(S)-4-(1-Benzyl-2-hydroxy-ethylamino)-3-(4-methyl-1H-benzimidazol-2-yl)-1H-
pyridin-2-one: 'H NMR (300 MHz, CD;OD) 5 6.98 - 7.46 (9H, m), 6.15 (1H, d, J =

7.5 H2), 3.99 - 4.04 (1H, m), 3.75 (2H, d, J = 5.1 Hz), 3.16 (1H, dd, J = 5.1, 13.6 Hz),
295 (1H, dd, /= 8.1, 13.6 Hz), 2.61 (3H, 5). LCMS (M+H)"* m/z 375 (t=1.72 min.).

QesRY;
-%‘8

(S)-4-(1-Benzyl-2-hydroxy-ethylamino)-3-{6-(2-methoxy-phenyl)-4-methyl-1H-
benzimidazol-2-yl]-1H-pyridin-2-one: '"H NMR (300 MHz, CD;OD) § 6.99 - 7.59
(12H, m), 6.16 (1H, d, 7 =7.5 Hz), 4.04 (IH, m), 3.81 (3H, 5), 3.76 (2H, 4, /= 4.1
Hz), 2.96 — 3.20 (2H, m), 2.66 (3H, 5). LCMS (M+H)* m/z 481 (t = 2.00 min.).

Example 506

Example 507
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Example 508

n(;tfrb
IS
(§)-4-(1-Benzyl-2-hydroxy-ethylamino)-3-[6-(4-fluoro-phenyl)-4-methyl-1H-
benzimidazol-2-yi}-1H-pyridin-2-one: 'H NMR (300 MHz, CD30D) 57.10-7.66
(12H, m), 6.13 (1H, d, J = 7.6 Hz), 3.99 - 4.04 (1H, m), 3.76 (2H, d, J = 5.0 Hz), 3.16

(1H, dd, J = 5.0, 13.6 Hz), 2.96 (1H, dd, J = 8.1, 13.6 Hz), 2.65 (3H, 5). LCMS
(M+H)* m/z 469 (t = 2.07 min.).

s

(S)-4-(1-Benzyl-2-hydroxy-ethylamino)-3-{6-(4-methoxy-phenyl)-4-methyl-1H-
benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR (300 MHz, CD30D) § 6.97 - 7.65
(12H, m), 6.14 (1H, d, J = 7.6 Hz), 4.00 - 4.04 (1H, m), 3.83 (3H, 5), 3.76 (2H, d, J =
5.0 Hz), 2.95-3.19 (2H, m), 2.67 (3H, s). LCMS (M+H)* m/z 481 (t = 2.01 min.).

Example 509

General Procedure for Buchwald couplings, Examples 510 - 516 Scheme V, 19

O(F}b

5
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(§)4-(1-Benzyl-2-hydroxy-ethylamino)-3-(4-methyl-6-morpholin-4-yl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one: A mixture of (§)-4-(1-benzyl-2-trityloxy-
ethylamino)-3-[6-bromo-4-methyl-1H-benzimidazol-2-yl]-1H-pyridin-2-one (150 mg,
0.216 mmol), morpholine (28.2 mg, 0.324 mmol), palladium acetate (2.4 mg, 0.01
mmol), tri-tert-buylphosphine (4.4 mg. 0.02 mmol), and sodium rert-butoxide (104
mg, 1.08 mmol) in toluene (5 mL) was heated to 100°C for 14 h under nitrogen. The
reaction mixture was cooled to room temperature and diluted with EtOAc. Afier
extraction, the combined organic layers were washed with water, brine, dried over
Na3SQ,4. Concentration gave a brownish residue, which was treated with 4 N HCl
dioxane solution (3 mL) at room temperature for 6§ h. After removal of the solvent, the
residue was purified by prep. HPLC to yield the title compound (18 mg, 18%). 'H
NMR (400 MHz, CD;0D) 6 7.59 (1H, 5), 7.12 - 7.28 (TH, m), 6.12 (1H,d, 7= 7.6
Hz), 4.01 - 4.08 (5H, m), 3.76 (1H,dd, J=4.8, 11.1 Hz),3.71 (1H,dd,J=5.2, 11.]
Hz), 3.32 - 3.10 (4H, m), 3.09 (1H, dd, J = 5.6, 13.7 Hz), 2.92 (1H, dd, 7= 8.0, 13.7
Hz), 2.65 (3H, s). LCMS (M+H)" m/z 460 (t = 1.30 min.).

37
o

(£)-4-[2-(3-Chioro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-1H-
benzimidazol-2-yi)-1H-pyridin-2-one: '"H NMR (300 MHz, CD;0D) §7.17 - 7.64
(8H, m), 6.23 (1H, d, J = 10.2 Hz), 4.94 (1H, m), 3.61 (1H, dd, J= 4.8, 13.8 Hz), 3.54
(1H, dd, J = 7.4, 13.8 Hz), 2.61 (3H, s). LCMS (M+H)" m/z 395 (t = 1.65 min.).

Example 511

1n
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Example 512

hoad;
RS

PCT/US02/0

(1)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-pyridin-3-yl-
1H-benzimidazol-2-yl)-1H-pyridin-2-one: "H NMR (300 MHz, CD;0D) §9.14
(1H, s), 8.88 (1H, d, /= 8.2 Hz), 8.72 (1H, d, J=5.4 Hz), 8.08 (1H, dd, J = 5.8, 8.2
H2), 7.82 (1H, 5), 7.56 (1H, s), 7.24 - 7.45 (SH, m), 6.26 (1H, d, J = 7.6 Hz), 5.02
(1H,dd, J=5.0, 6.5 H2),3.77 (1H, dd, J = 5.0, 13.5 Hz), 3.68 (1H, dd, J = 6.5, 13.5
Hz), 2.68 (3H, s). LCMS (M+H)* m/z 472 (t = 1.66 min.).

Mass

;Example Name Structure -(rmin) £M+H)

mfz
(2)-3-(6-Bromo-4-methyl-
1H-benzimidazol-2-yl)-4- .\(F

513 [2<(3-chloro-phenyl)-2- 208 473
hydroxy-ethylamino]1H- (f
pyridin-2-one
(1)-4-[2-(3-Chloro-
phenyl)-2-hydroxy-

514 ethylamino}-3-[6-(4- 1.96 501
methoxy-phenyl)-4- ®
methyl-1H-benzimidazol-
2-yl]- | H-pyridin-2-one _

(£)-4-[2-(3-Chloro- n}_b
phenyl)-2-hydroxy- (P:- 1.65 395

515 ethylamnino]-3-(4-methyl- "'\—E (f
1H-benzimidazol-2-yl)-
1H-pyridin-2-one
(5)-4-(1-Benzyl-2- O "
hydroxy-ethylamino)-3-(4- *(F»b 1.39 458

516 methyl-6-piperidin-1-yl- ) (b
1H-benzimidazol-2-yl)- 03_\.. .
{H-pyridin-2-one
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The following examples 517-519 were prepared according to Schemes VII and
L.

Example 517

Mo
gk S

(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-piperazin-1-yl-
1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (500 MHz, CD;0D) 5 7.54
(brs, 1H), 7.40 ~ 7.20 (m, 4H), 7.03 (brs, 1H), 6.84 (brs, 1H), 6.25 (d, 1H, ] = 7.60
Hz), 5.01 - 4.91 (m, 1H), 3.73 (dd, 1H), 3.65 (dd, 1H), 3.45 - 3.25 (m, 8H), 2.56 (s,
3H); LCMS (M+H)* m/z 479,481.

Mac

Example 518

(1)-4-{2-(3-Chloro-4-methylsulfanyl-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-
6-piperazin-1-yl-1H-benzolmidazol-2-yl)-1H-pyridin-2-one: 'H NMR (500 MHz,
CD;0D) & 7.47 (brs, 1H), 7.38 - 7.29 (m, 2H), 7.19 (d, 1H, J = 8.3 Hz), 7.03 (brs,
1H), 6.98 (brs, 1H), 6.26 (d, 1H, J = 7.7 Hz), 4.90-4.81 (m, 1H), 3.65 - 3.35 (m,
10H), 2.56 (s, 3H), 2.42 (s, 3H); LCMS (M+H)" m/z 525, 527.
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Example 519

(S)-4-[2-(3-Chloro-4-fluoro-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-
piperazin-1-yl-1H-benzoimidazol-2-yI)-1H-pyridin-2-one: 'H NMR (500 MHz,
CD,OD) § 7.61 (dd, 1H, I = 2.1, 7.2 Hz), 7.40 (ddd, 1H), 7.28 (d, 1H, J = 7.5 Hz),
7.17 (dd, 1H, J = 8.9, 8.8 Hz), 7.02 (brs, 1H), 6.87 (brs, 1H), 6.25 (d, 1H, J = 7.6 Hz),
4.99 - 4.90 (m, 1H), 3.73 - 3.60 (m, 2H), 3.45 — 3.30 (m, 8H), 2.54 (s, 3H); LCMS
(M+H)* m/z 497, 499.

The following examples (520-522) were prepared according to Scheme VII and
III and illustrate the alkylation of a piperazine derivative

Example 520 (General procedure for examples 520-522)

(S)-3-[4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-o0xo-1,2-dthydro-
pyridin-3-yl}-7-methyl-3H-benzolmidazol-5-yI)-piperazin-1-yl}-propionitrile: To
a stirred solution of 4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyi-6-
piperazin-1-y]-1H-benzoimidazol-2-yl)-1H-pyridin-2-one (17 mg, 0.02] mmol) in
anhydrous methanol (1 mL) was added Hunigs base (36 gL). The resulting solution
was cooled to 0 °C and acrylonitrile (5 uL) was added in portions until the reaction
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was complete as judged by LCMS. The reaction was warmed to room temp-erature
and the solvent evaporated in vacuo. The resulting residue was purified on reverse
phase preparative HPLC using a methanol / water / 0.1% trifluoroacetic acid gradient.
The fractions were evaporated to give the title compound as a trifluoroacetic acid salt
(12.1 mg): 'H NMR (500 MHz, CD;0D) § 7.49 (brs, 1H), 7.39 - 7.23 (m, 4H), 7.15
(brs, 1H), 7.06 (brs, 1H), 6.25 (d, 1H, J = 7.7 Hz), 4.97 — 4.88 (m, 1H), 3.70 - 3.40
(m, 12 H), 3.06 (t, 2H, J = 7.0 Hz), 2.59 (s, 3H); LCMS (M+H)" m/z 532,534. The
trifluoroaceticacid salt of the pure title compound was dissolved in methanol and
applied to a Varian Mega Bond-Elute SCX cartridge. Elution with methanol followed
by 2.0 M NH3 / MeOH gave the free base. This material was suspended in MeOH
and 1.00 N agueous HC1 (2 equiv.) was added. The resulting solution was filtered
through a 45 pm filter and evaporated to give the bis HCI salt of the title compound:
'"H NMR (300 MHz, CD;0D) § 7.50 — 7.25 (m, 5H), 7.16 (brs, 1H), 7.13 (brs, 1H),
6.27 (d, 1H, Y= 7.7 Hz), 4.95 — 4.87 (m, 1H), 3.70 - 3.40 (m, 12H), 3.13(t, 2H,J =
7.0 Hz), 2.62 (s, 3H); LCMS (M+H)" m/z 532,534.

Example 521

"~

o=N=0

'L,»th

sHGX HOB~

- (S)4-[2-(3-Chiloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-methanesulfonyl-

ethyl)-piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H
NMR (500 MHz, CD30D) 8 7.53 (brs, 1H), 7.41 - 7.20 (m, 4H), 7.13 (brs, 1H), 6.92
(brs, 1H), 6.24 (d, 1H, ] = 7.6 Hz), 5.00 — 4.92 (m, 1H), 3.80 — 3.25 (m, 14H), 3.13 (s,
3H), 2.57 (s, 3H); LCMS (M+H)"* m/z 585, 587.
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Example 522 "

(S)-3-[4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-0xo-1,2-
dihydro-pyridin-3-y1}-7-methyl-3H-benzoimidazol-5-yl)-piperazin-1-yi}-
propionitrile: 'H NMR (500 MHz, CD;0D) 8 7.59 (brs, 1H), 7.41 (d, 1H,J = 7.5
Hz), 7.34 (dd, 1H, ] = 2.0, 8.5 Hz), 7.17 (brs, 1H), 7.12 (brs, 1H), 7.00 (d, 1H,J=8.5
Hz), 6.25 (d, 1H, J = 7.5 Hz), 4.85 — 4.76 (m, 1H), 3.85 (s, 3H), 3.80 - 3.30 (m, 12H),
3.16 (1, 2H, ] = 7.0 Hz), 2.55 (s, 3H); LCMS (M+H)"* m/z 606, 608.

The following examples (523-528) were prepared according to Scheme VII and
IIX and illustrate the carbamoylation of a piperazine derivative

Example 523 (General procedure for examples 523-528)

..,"‘8’

(S)-4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-0x0-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzolmidazol-5-yl)-piperazine-1-carboxylic acid 2-
fluoro-ethyl ester: To a stirred solution of 4-[2-(3-Chloro-phenyl)-2-hydroxy-
ethylamino]-3-(4-methyl-6-piperazin-1-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one
(~ 2 TFA sal, 80 mg, ~0.] mmol) in methanol (2 mL) at 0 °C was added N,N-
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diisopropylethylamine (170 uL) and 2-fluoroethyl chloroformate (37 mg). The
cooling bath was removed and the solution was stirred at room temperature for 30
minutes, after which LC/MS analysis showed the reaction to be complete. The
reaction mixture was then purified on reverse phase preparative HPLC using a
methanol / water / 0.1% trifluoroacetic acid gradient. The fractions were evaporated
to give the title compound as a triflucroacetic acid salt, which was dissolved in
methanol and applied to a Varian Mega Bond-Elute SCX cartridge. Elution with
methanol followed by 2.0 M NH3 / MeOH gave the free base (46.2 mg). This
material was suspended in MeOH and 1.00 N aqueous HCI (1 equiv.) was added. The
resulting solution was filtered through a 45 pum filter and evaporated to give the mono
HCI salt of the title compound (46 mg): ‘H NMR (500 MHz, CD,0OD) § 7.50 (brs,
1H), 7.45 — 7.20 (m, 6H), 6.26 (d, 1H, J = 7.7 Hz), 4.98 - 4.91 (m, 1H), 4.64 (dm, 2H,
J = 47.9 Hz), 4.39 (dm, 2H, J = 29 Hz), 3.95 - 3.50 (m, 10H), 2.63 (s, 3H); . LCMS
(M+H)" m/z 569,571.

Example 524

MJ’L.%q:

....s}a

(S)-4-(2-{4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo0-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid 2-
methoxy-ethyl ester: 'H NMR (500 MHz, CD;0D) § 7.53 — 7.22 (m, 7H), 6.26 (d,
lH, J =7.6 Hz), 4.96 (dd, 1H, J =7.0, 4.6 Hz), 4.31 - 4.27 (m, 2H), 4.05 - 3.55 (m,
12H), 3.39 (s, 3H), 2.64 (s, 3H); LCMS (M+H)* m/z 581, 583.
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Example 525
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(S)-4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dthydro-
pyridin-3-yl }-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid tert-
butyl ester: 'H NMR (500 MHz, CD;0OD) 5 7.51 (brs, 1H), 7.40 — 7.22 (m, 6H), 6.26
(d, 1H, J = 7.7 Hz), 4.96 - 4.90 (m, 1H), 3.90 - 3.30 (m, 10H), 2.64 (s, 3H), 1.51 (s,
9H); LCMS (M+H)* m/z 579, 581.

fakig 3;

(S)-4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-2-o0x0-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzolmidazol-5-yI)-piperazine-1-carboxylic acid
prop-2-yny) ester: 'H NMR (500 MHz, CD;0D) 5 7.50 (brs, 1H), 7.43 - 7.20 (m,
5H), 7.19 (brs, 1H), 6.25 (d, IH, J = 7.6 Hz), 4.98 -4.90 (m, 1H),4.78 (d,2H,J = 2.5
Hz), 3.95 - 3.30 (m, 10H), 2.97 (¢, IH, J = 2.5 Hz), 2.62 (5, 3H); LCMS (M+H)" m/z
561, 563.

Example 526

Example 527
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(8)-4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic
acid tert-butyl ester: '"H NMR (300 MHz, CD;OD) 8 7.65 (brs, 1H), 7.48 — 7.28 (m,
3H), 7.25 (brs, 1H), 6.97 (d, 1H,J =8.5 Hz), 625 (d, 1H, J = 7.7 Hz), 4.94 — 4.86 (m,
1H), 3.90 - 3.45 (m, 10H), 3.82 (s, 3H), 2.61 (s, 3H), 1.52 (s, 9H); LCMS (M+H)*
m/z 653, 655.

Example 528

~Hn
paosRv

(5)-4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yl)-piperazine-1-carboxylic acid
ethyl ester: 'H NMR (400 MHz, CD;OD) § 7.80 (1H, s), 7.63 (1H, narrow d, J = 1.8 Hz),
7.52 (1H, s), 742 (IH,d, J=7.5Hz), 7.37 (1H,dd, J = 1.8, 8.4 Hz), 7.00 (1H,d, /=84
Hz), 6.31 (1H, d, J = 7.5 Hz), 4.89 (1H, m), 4.22 (2H, q, J = 7.1 Hz), 3.98 (4H, br s), 3.84
(3H, 5), 3.70 - 3.72 (4H, m), 3.59 - 3.60 (2H, m), 2.67 (3H, 5), 1.31 (3H,t, /= 7.1 Hz).
LCMS (M+H)" m/z 625 (1 = 1.45 min.).
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The following examples (529-540) were prepared according to Scheme VII and
III and illustrate an alternative method of alkylation of a piperazine derivative

Example 529 (General procedure for examples 529-540)

(S)-4-[2-(3-Chloro-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(3-fluoro-
propyl)-piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: To a
stirred solution of 4-[2~(3-Chloro-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4-
methyl-6-piperazin-1-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one (100 mg, 0.162
mmol) in 1,4-dioxane (4.0 mL), ethanol (0.8 mL), methanol (0.8 mL) was added N.N-
diisopropylethylamine (0.30 mL) and 1-bromo-3-fluoropropane (85 pl). The reaction
was heated at 80 °C for 12 h. The reaction mixture was then purified on reverse phase
preparative HPLC using a methanol / water / 0.1% trifluoroacetic acid gradient. The
fractions were evaporated to give the title compound as a trifluoroacetic acid salt,
which was dissolved in methanol and applied to a Varian Mega Bond-Elute SCX
cartridge. Elution with methanol followed by 2.0 M NH3 / McOH gave the free base
(39.3 mg). This material was suspended in MeOH and 1.00 N aqueons HCI (2
equiv.) was added. The resulting solution was filtered through a 45 um filter and
evaporated to give the bis HCI salt of the title compound (43.5 mg): '"H NMR (400
MHz, CD;OD) & 7.43 - 7.37 (m, 2H), 7.28 (dd, 1H, J = 2.0, 8.6 Hz), 7.16 (brs, 1H),
7.08 (d, 1H,J =1.7Hz), 7.01 (d, 1H, ] =8.5 Hz), 6.24 (d, 1H, ] =7.7 Hz), 4.84 - 4.78
(m, 1H), 4.60 (dt, 2H, J = 5.7, 47.1 Hz), 3.95 — 3.88 (m, 2H), 3.83 (s, 3H), 3.78 - 3.71
(m, 2H), 3.53 - 3.14 (m, 8H), 2.59 (s, 3H), 2.31 - 2.16 (m, 2H); LCMS (M+H)"* m/z
569, 571.
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Example 530

(5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-fluoro-ethyl)-
piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
(400 MHz, CD50D) § 7.45 — 7.20 (m, 5H), 7.16 (brs, IH), 7.09 (brs, 1H), 6.25 (d, 1H,
J =7.6 Hz), 5.00 - 4.92 (m, 1H), 492 — 4.78 (m, 2H), 3.98 —3.15 (m, 12H), 2.60 (s,
3H); LCMS (M+H)" nv/z 525, 527.

Example 531

- Uedd

(5)-4-[2-(3-Chloro-4-fluoro-phenyl)-2-hydroxy-ethylamino}-3-{6-[4-(3-fluoro-
propyl)-piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1 H-pyridin-2-one; 'H
NMR (400 MHz, CD,0D) § 7.52 (dd, 1H, J= 2.1, 7.2 Hz), 7.40 (d, 1H,J = 7.6 Hz),
7.35-17.12 (m, 3H), 7.08 (d, 1H, } = 1.7Hz), 6.25 (d, 1H, ] = 7.7Hz), 4.90 — 4.82 (m,
IH), 4.60 (dt, 2H, ] = 5.4, 47.1 Hz), 3.96 - 3.10 (m, 12H), 2.60 (s, 3H), 2.28 - 2.13
(m, 2H); LCMS (M+H)* m/z 557, 559.
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Example 532

MA(II

(S)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(3-fluoro-
propyl)-piperazin-1-yl]-4-methyl-1H-benzolmidazol-2-yl}-1H-pyridin-2-one: 'H
NMR (400 MHz, CD:0D) 57.58 (d, 1H, ] = 2.0 Hz), 7.43 (d, 1H, J = 7.6 Hz), 7.34
(dd, 1H, J =2.0, 8.5 Hz), 7.19 (brs, 1H), 7.11 (brs, 1H), 7.00 (d, 1H, J =8.5 Hz), 6.26
(d, 1H, ) =7.7 Hz), 5.90 - 4.82 (m, 1H), 4.61 (dt, 2H, J = 5.4, 47.1 Hz), 3.95 - 3.12
(m, 12H), 3.85 (s, 3H), 2.62 (s, 3H), 2.30 - 2.14'(m, 2H); LCMS (M+H)* m/z 613,
615.

Example 533

ety
- “$}=

(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{4-methyl-6-[4-(3,3,3-
trifluoro-propyl)-piperazin-1-yl}-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: 'H
NMR (300 MHz, CD;0D) § 7.50 — 7.10 (m, 7H), 6.26 (d, 1H, J = 7.5 Hz), 4.96 — 4.88
(m, 1H), 4.00 - 3.15 (m, 12H), 3.00 - 2.82 (m, 2H), 2.61 (s, 3H); LCMS (M+H)* m/z
575, 577.
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(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(3-fluoro-propyl)-
piperazin-1-yi]-4-methyl-1H-benzolmidazol-2-y1}-1H-pyridin-2-one: '"H NMR
(300 MHz, CD;0D) & 7.46 — 7.25 (m, SH), 7.19 (brs, 1H), 7.11 (brs, 1H), 6.27 (d, 1H,
J=7.7 Hz), 4.95 — 4.86 (m, 1H), 4.62 (dt, 2H, J = 5.4, 47.1 Hz2), 3.98 - 3.15 (m, 12H),

2.62 (s, 3H), 2.35 - 2.12 (m, 2H); LCMS M+H)" m/z 539, 541.

Example 535

(S)4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{4-methyl-6-[4-(3,4,4-
trifluoro-but-3-enyl)-piperazin-1-yl]-1H-benzolmidazol-2-yl}-1H-pyridin-2-one:
LCMS (M+H)" m/z 587, 589.

Example 536

fha~ty
- »ﬁ}u
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4-{2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino]-3-{6-[4-(3-fluoro-2-hydroxy:
propyl)-piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one:
LCMS (M+H)" m/z 555, 557.

Example 537

-ty
-4

(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-hydroxy-2-methyl-
propyl)-piperazin-1-yi]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: 'H
NMR (400 MHz, CD;0D) 8 7.44 — 7.22 (m, 5H), 7.15 (brs, 1H), 7.08 (brs, 1H), 6.25
(d, 1H, J = 7.6 Hz), 4.88 — 4.80 (m, 1H), 3.86 ~ 3.81 (m, 4H), 3.55 - 3.32 (m, 6H),
3.28 (s, 2H), 2.60 (s, 3H), 1.38 (s, 6H); LCMS (M+H)* m/z 551, 553.

Example 538

"o\/\u

S
...é}

(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-hydroxy-ethyl)-
piperazin-1-yi]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'HNMR (400
MHz, CD50D) 8 7.50 (1H, s), 7.25 - 7.35 (4H, m), 7.04 (IH, s), 6.97 (1H, s5), 6.22
(1H, d, J = 6.8 Hz), 4,93 - 4.95 (1H, m), 3.21 - 3.96 (14H, m), 2.57 (3H, s). LCMS
(M+H)* m/z 523 (t = 1.11 min.).
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Example 539

JRt=RY

ar

(S5)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-3-{6-[4-(2-
hydroxy-ethyl)-piperazin-1-yl]-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-
one: 'H NMR (400 MHz, CD;0D) & 7.60 (1H, narrow d, J = 2.0 Hz), 7.40 (1H, d,J =
7.6 Hz), 7.35 (1H, dd, J = 2.0, 8.4 Hz), 7.13 (1H, 5), 7.09 (1H, 5), 6.99 (I1H,d, /=84
Hz), 6.25 (1H, d, 7 = 7.6 Hz), 4.82 - 4.87 (1H, m), 3.76 — 3.97 (6H, m), 3.84 (3H, s).
3.24 - 3.52 (8H, m), 2.60 (3H, s). LCMS (M+H)" m/z 597 (t = 1.09 min.).

Example 540

068
- ms}a

(5)-[4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazin-1-yl]-acetonitrile: 'H .
NMR (400 MHz, CD;0OD) & 7.50 - 7.25 (m, 7H), 6.28 (d, 1H, J = 8.0 Hz), 4.95 — 4.88

(m, 1H), 4.32 (s, 2H), 3.75 - 3.62 (m, 4H), 3.60 — 3.35 (m, 6H), 2.63 (s, 3H); LCMS

(M+H)* m/z 518, 520.

The following examples (541-553) were prepared according to Scheme VII and
ITI and illustrate the acylation of a piperazine derivative

9
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Example 541 (General procedure for examples 541-553)

oA
jeRy
- .....s}a

(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{6-[4-(4-fluoro-butyryl)-
piperazin-1-yl])-4-methyl-1H-benzolmidazol-2-yl}-1H-pyridin-2-one: To a stirred
solution of 4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-piperazin-
1-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one (70 mg, 0.136 mmol) in anhydrous
N,N-dimethylformamide (750 pl) was added I-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (112 mg, 0.584. mmol), 1-hydroxybenzotriazole
hydrate (59 mg, 0.438 mmol), N-methylmorpholine (0.048 mL, 0.438 mmol) and 4-
fluorobutyric acid (31 mg, 0.291 mmol; see O'Hagan,D., J. Fluorine Chem., 43,
(1989), 371-377) and the mixture heated to 80 °C for 3 h. The reaction mixture was
then purified on reverse phase preparative HPLC using a methanol / water / 0.1%
trifluoroacetic acid gradient. The fractions were evaporated to give the title
compound as a trifluoroacetic acid salt, which was dissolved in methano! and applied
to a Varian Mega Bond-Elute SCX cartridge. Elution with methanol followed by 2.0
M NH3 / MeOH gave the free base (35.9 mg). This material was suspended in MeOH
and 1.00 N aqueous HCI (2 equiv.) was added. The resulting solution was filtered
through a 45 pm filter and evaporated to give the bis HCI salt of the title compound
(37.6 mg): "H NMR (400 MHz, CD;0D) 5. 7.61 (brs, 1H), 7.47 (brs, 1H), 7.44 - 7.20
(m, 5H), 6.27 (d, IH, ] = 7.6 Hz), 492 (dd, 1H, ] =4.4, 7.3 Hz), 4.50 (dt, 2H, ] = 5.9,
47.3 Hz), 4.05 — 3.40 (m, 10H), 2.64 (s, 3H), 2.63 (1, 2H, ] = 7.6 Hz), 2.09 ~ 1.95 (m,
2H); LCMS (M+H)" m/z 567,565.
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Example 542

A
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(8)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4(2,2-difluoro-acetyl)-
piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: LCMS
(M+H)* m/z 557, 559.

Example 543

i
ey
"“"ﬁ},

(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-methanesulfonyl-
acetyl)-piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one:
LCMS (M+H)* m/z 599, 601.

RavsRY
- ..,..S}u

(S)-3-[6-(4-Acetyl-piperazin-1-yl)-4-methyl-1H-benzoimidazol-2-yl}-4-[2-(3-
chloro-phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one: 'H NMR (500 MHz,
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CD;0D) & 7.57 (brs, 1H), 7.49 (brs, 1H), 7.40 —7.20 (m, 5H), 6.29 (d, 1H, J =7.6 !

Hz), 4.98 - 4.90 (m, 1H), 4.02 — 3.91 (m, 4H),.3.70 — 3.50 (m, 6H), 2.66 (s, 3H), 2.21
(s, 3H); LCMS (M+H)* m/z 521, 523.

5 Example 545

-
(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-{4-[2-(1-0x0-

10  1M4-thiomorpholin-4-yl)-acetyl]-piperazin-1-yl}-1H-benzoimidazol-2-yl)-1H-
pyridin-2-one: LCMS (M+H)* m/z 638, 640.

Example 546

) O N
R
2vc ...s}

(5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-3-(6-{4-[2-(1,1-dioxo-1-16-
thiomorpholin-4-yl)-acetyl]-piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-yl)-
1H-pyridin-2-one: LCMS (M+H)* m/z 654, 656.

15

20 Example 547
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(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{4-methyl-6-[4-(2-
thiomorpholin-4-yl-acetyl)-piperazin-1-yl]-1H-benzoimidazol-2-yl}-1H-pyridin-
2-one: LCMS (M+H)* m/z 622, 624.

Example 548

A
o
- ....84

4-{2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino]-3-{ 6-[4-(2-methanesulfinyl-
scetyl)-piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one:
LCMS (M+H)" m/z 583, 585.

Example 549

e T
JRt=s
....2}‘:

(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-melhoxy-acetyl)-
piperazin-1-yl)-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
(500 MHz, CDyOD) § 7.49 (brs, 1H), 7.40 - 7.18 (m, 6H), 6.26 (d, 1H, ] = 7.7 Hz),
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LCMS (M+H)" m/z 551, 553.

Example 550

(5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-[4-(2-
methylsulfanyl-acetyl)-plperazin-1-yl]-1H-benzoimidazol-2-yl}-1H-pyridin-2-
one: 'HNMR (500 MHz, CD;OD) 8 7.49 (brs, 1H), 7.45 - 7.20 (m, 6H), 6.26 (d, 1H,
J =7.60 Hz), 4.98 — 4.90 (m, 1H), 3.97 — 3.40 (m, 12H), 2.63 (s, 3H), 2.20 (s, 3H);
LCMS (M+H)" m/z 567, 569.

Example 551

ey
ey
ama .....i}a

(5)-3-{6-[4-(2-Chloro-acetyl)-piperazin-1-yl]-4-methyl-1H-benzolmidazol-2-yl}-4-
[2-(3-chloro-phenyl)-2-hydroxy-ethylamino)-1H-pyridin-2-one: 'H NMR (500
MHz, CD;0D) 4 7.49 (brs, 1H), 7.38 — 7.20 (m, SH), 7.15 (brs, 1H), 6.25 (d, 1H,J =
1.6 Hz), 4.98 - 4.90 (m, 1H), 4.35 (s, 2H), 3.90 - 3.80 (m, 4H), 3.66 — 3.30 (m, 6H).
2.61 (s, 3H); LCMS (M+H)" m/z 555, 557.
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HJLu’ﬁ o

iy

(5)-4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-0xo-1,2-
dihydro-pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yl)-piperazine-1-
carbaldehyde: 'H NMR (400 MHz, CD;0D) 5 8.18 (1H, s), 7.65 (1H, s), 7.61 (1H,
narrow d, J = 2.0 Hz), 7.46 (1H, s), 7.43 (1H, d, J = 7.6 H2), 7.36 (1H, dd, J = 2.0, 8.5
Hz), 7.00 (1H, d, J = 8.5 Hz), 6.32 (1H, d, J = 7.6 Hz), 4.86 — 4.89 (1H, m), 3.91 -
3.96 (4H, m), 3.84 (3H, s), 3.57 - 3.67 (TH, m), 2.66 (3H, 5). LCMS (M+H)" m/z 581
(t= 1.24 min.).

Example 553
O

...,....2}"

(S)-4-(2-{4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo0-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yl)-piperazine-1-carbaldehyde: 'H
NMR (400 MHz, CD;OD) 6 8.12 (1H, s), 7.50 (1H, s), 7.24 - 7.38 (6H, m), 6.23 (1H,
d, J=7.6 Hz), 4.93 — 4.96 (1H, m), 3.54 — 3.79 (10H, m), 2.58 (3H, s). LCMS
(M+H)" m/z 507 (t = 1.29 min.).
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The following examples (Examples 554-575) were prepared according to Scheme
VIl and III 10

Example 554

Yol
s = b

(5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-morpholin-4-
yl-1H-benzoimidazol-2-yl)-1 H-pyridin-2-one: To a suspension of 4-Chloro-3-(4-
methyl-6-morpholin-4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one and the

10 cormesponding iodo compound 4-Iodo-3-(4-methyl-6-morpholin-4-yl-1H-
benzoimidazol-2-yl)-1H-pyridin-2-one (4.43 g, ~ 11 mmol) in acetonitrile (100 ml)
u-iethyla':.mine (7.0 ml, 50 mmol) and 2-(5)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamine
hydrochloride (2.55 g, 12.2 mmol) were added. The mixture was stirred at 85°C
overnight. LCMS showed some starting material pyridone left. 2-(5)-2-(3-Chloro-

15 phenyl)-2-hydroxy-ethylamine hydrochloride (0.22 g, 1.06 mmol) was added and the
mixture stind at 85°C another 24 hours. After evaporation of volatiles an aqueous
solution of Cs2COj3 (200 ml, 10%) was added, the suspension sonicated for 5 minutes
and stirred overnight. The product was filtered, washed with water and recrystallized
from methanol - chloroform. The title compound was isolated as yellow crystals.

20 (3.951 g, 75%). LCMS (M+H)" m/z 480 (t = 1.31 min.). HPLC t = 4.93 min, YMC-
Pack ODS-A 3.0 x 50 mm; 0 - 100% gradient over 8 min; 2.5 mL/min flow rate. 'H
NMR of mono-HCI salt (500 MHz, DMSO-dg) 6 13.3 (1H, broad s), 11.22 (1H, s),
10.9 (1H, broad s), 7.65 (1H, broad s), 7.60 (1H, s), 7.45 (d, / = 7.6 Hz), 7.38-7.30
(4H, m) 6.19 (1H,d, J = 7.5 Hz), 4.92 (1H, t, J = 5.3 Hz), 4.00 (6H, broad), 3.67 (1H,

25 m), 3.52 (5H, m), 2.58 (3H, 5).

General procedure for preparation of mono- and bis- HCI saits:

A solution or suspension of free base in methanol is treated with 1.00 (or 2.00 resp.)

equivalent of 1.00 N aqueous HCI. If significant amounts of compound remain
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insoluble an equal volume of dichloreth;me is added to improve solubility. The
mixture is filtered and concentrated in vacuo. .Small amounts were evaporate to
dryness, large-scale preparations for in vivo studies were concentrated until most of
the compound crystallized, then filtered.

ety

(S)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-

morpholin-4-yl-1H-benzoimidazol-2-yt)-1H-pyridin-2-one: 'H NMR (300 MHz,
CD;0D) & 7.68 — 7.60 (m, 2H), 7.43 — 7.28 (m, 3H), 6.98 (d, 1H, J = 8.50 Hz), 6.26
(d, 1H, J = 7.7 Hz), 4.97 — 4.89 (m, 1H), 4.18 — 4.04 (m, 4H), 3.82 (s, 3H), 3.73 - 3.55
(m, 6H), 2.63 (s, 3H); LCMS (M+H)" m/z 554, 556.

Example 556

Cedd

(S)-4-[2-(3-Chloro-4-fluoro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-
morpholin-4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H NMR (300 MHz,
CD3;0D) § 7.65 - 7.50 (m, 2H), 7.43 — 7.20 (m, 3H), 7.18 (dd, 1H, ] = 8.9, 8.8 Hz),
6.27 (d, 1H, J = 7.6 Hz), 5.00 — 4.91 (m, 1H), 4.15 - 4.02 (m, 4H), 3.75 - 3.60 (m,
6H), 2.64 (s, 3H); LCMS (M+H)" m/z 498, 500.

199



WO 02/079192 PCT/USO

10

15

104

Example 557

as

(S)-4-[2-(3-Chloro-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-
morpholin-4-yl-1H-benzolmidazol-2-yl)-1H-pyridin-2-one: 'H NMR (400 MHz,
CD40D) §7.67 (brs, 1H), 7.45 (brs, 1H), 7.40 - 7.28 (m, 3H), 7.00 (d, 1H, J = 8.4
Hz), 6.27 (d, 1H, ] =7.6 Hz), 4.95 — 4.84 (m, 1H), 4.15 - 4.05 (m, 4H), 3.82 (s, 3H),
3.75 — 3.55 (m, 6H), 2.64 (s, 3H); LCMS (M+H)" m/z 510, 512.

Example 558

Ceddr

(S)-4-[2-(7-Bromo-2,3-dihydro-benzofuran-5-yl)-2-hydroxy-ethylamino]-3-(4-
methyl-6-morphelin-4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H NMR
(400 MHz, CD30D) & 7.54 (brs, 1H), 7.35 — 7.30 (m, 2H), 7.27 (brs, 1H), 7.22 (brs,
1H), 6.27 (d 1H, J = 7.6 Hz), 4.95 — 4.87 (m, 1H), 4.60 - 4.50 (m, 2H), 4.10 - 4.00
(m, 4H), 3.75 — 3.60 (m, 6H), 3.25 — 3.13 (m, 2H), 2.62 (s, 3H); LCMS (M+H)" m/z
566, 568.
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Example 559

D
=
" "b-

4-[2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino}-3-[4-methyl-6-[2(S),6(R)-
dimethyl-morpholine-4-yl}-1H-benzoimidazol-2-yl]-1H-pyridine-2-one. 'H NMR
(400 MHz, CD;0D) § 7.23-7.57 (7H, - m), 6.22 (1H, d, J = 7.6 Hz), 4.97 (1H, m),
4.06 (2H, m), 3.62-3.68 (4H, m), 3.20-3.34 (2H, m), 2.63 (3H, 5), 1.30 (6H, d, J =
6.28 Hz), LCMS (M+H)" m/z 508 (t = 2.12 min.)

w— .
gateaY
"

4-[2-(3-Bromo-4-methoxy-phenyl)-2(S)-hydroxy-ethylamino}-3-{4-methy]-6-
[2(S),6(R)-dimethyl-morpholine-4-yl]-1H-benzoimidarol-2-yl]-1H-pyridine-2-
one.'H NMR (400 MHz, CD;OD) § 7.73 (1H- 5), 7.63 (1H, 5), 7.42 (1H, s), 7.34 (2H,
m), 6.96 (1H, d, J = 8.48 Hz), 6.21 (1H, d, J = 7.48 Hz), 4.87 (1H, m), 4.23 (2H, m),
3.57-3.67(4H, m), 3.34 (3H, s) 3.30-3.32(2H, m), 2.60 (1H, s), 1.30 (6H,d, J =6.2
Hz) LCMS (M+H)" m/z 582 (t = 2.03 min.)
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Example 561

4-[2-(3-Chloro-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(R)-2-fluoromethyl-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one and 4-[2-(3-
chloro-phenyl)-(S)-2-hydroxy-ethylamino}-3-{6-[(S)-2-fluoromethyl-morpholin-
4-yi]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one : '"H NMR (400 MHz,
CD,0D) 87.47 (1H, s5), 7.23 - 7.43 (6H, m), 6.22 (1H,d, J= 7.2 Bz), 4.87 - 4.94
(1H,m),4.60 (1H,d, J=3.4 Hz), 448 (1H,d, /= 3.;1 Hz), 4.04 —4.15 (3H, m), 3.28
- 3.62 (6H, m), 2.56 (3H, 5). LCMS (M+H)* m/z 512 (t = 1.35 min.).

ot

Example 562

4-[2-(3-Bromo-4-methoxy-phenyl)-(§)-2-hydroxy-ethylamino]-3-{6-[(R)-2-
fluoromethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-one
and 4-[2-(3-bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(S)-2-
fluoromethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yt}-1H-pyridin-2-
one: '"H NMR (400 MHz, CD20OD) § 7.60 (1H, narrow d, J = 2.0 Hz), 7.56 (1H, 5),
7.39 (1H, brs), 7.34 (1H, dd, J = 2.0, 8.4 Hz), 6.97 (1H, d, J B4 Hz), 6.27 (1H,d, /=

08
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6.4 Hz), 4.86 (1H, m), 4.61 (1H, m), 4.50 (IH, m), 4.77 — 4.19 (3H, m), 3.82 (3H, 5),
3.38 — 3.74 (8H, m), 2.63 (3H, 5). LCMS (M+H)" m/z 586 (t = 1.31 min.).

ot

Example 563

4-[2-(3-Chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino}-3-{6-[(R)-2-
fluoromethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one
and 4-[2-(3-chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino}-3-{6-{(S)-2-
fluoromethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-y1}-1H-pyridin-2-
one: 'H NMR (400 MHz, CD;OD) & 7.45 (1H, s), 7.28 — 7.30 (3H, m), 7.10 (1H, 5),
6.97 (1H, d, J= 8.0 Hz), 6.20 (1H, 4, J = 6.4 Hz), 4.85 (1H, m), 4.58 (1H, br 5), 4.46
(1H, br 5), 3.93 — 4.10 (3H, m), 3.80 (3H, s), 3.59 (4H, m), 3.07 — 3.29 (2H, m), 2.55
(3H, 5). LCMS (M+H)"* m/z 542 (t = 1.28 min.).

Example 564

S
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4-[2-(7-Bromo-2,3-dihydro-benzofuran-5-yl)-(§)-2-hydroxy-ethylamino)-3-{6-
{(R)-2-fluoromethyl-morpholin-4-yi]-4-methyl-1H-benzimidazol-2-yl}-1H-
pyridin-2-one and 4-[2-(7-bromo-2,3-dihydro-benzofuran-5-yl)-(S)-2-hydroxy-
ethylamino]-3-{6-[(S)-2-fluoromethyl-morpholin-4-yi]4-methy)-1H-
benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR (400 MHz, CD;OD) § 7.26 -7.40
(4H, m), 7.19 (1H, s), 6.24 (1H, d, J= 7.6 Hz), 4.81 - 4.82 (1H, m), 4.49 - 461 (4H,
m), 3.18 - 4.18 (11H, m), 2.59 (3H, s). LCMS (M+H)" m/z 598 (t = 1.32 min.).

5@5@

4-[2-(3-Chloro-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(R)-2-hydroxymethyl-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one and 4-[2-(3-

Example 565

_ chloro -phenyl)-(S)-2-hydroxy-ethylamino}-3-{6-[(S)-2-hydroxy-methyl-

morpholin-4-yI]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
(400 MHz, CD;0OD) 4 7.49 (1H, s), 7.23 — 7.37 (6H, m), 7.10 (1H, 5), 6.24 (1H,d, J =
7.6 Hz), 4.95 — 4.96 (1H, m), 4.19 (1H, m), 3.94 - 4.80 (2H, m), 3.59 - 3.71 (8H, m),
2.63 (3H, s). LCMS (M+H)"* m/z 510 (t = 1.2]1 min.).

Example 566
HO.

ot

Br

/06
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| 4-[2-(3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino}-3-{6-[(R)-2-
hydroxymethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-
one and 4-[2-(3-bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(S)-
2-hydroxy-methyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-
s 2-one: 'H NMR (400 MHz, CD;0D) § 7.62 (1H, narrow d, J = 2.0 Hz), 7.54 (1H, 5),
7.29 —7.36 (3H, m), 6.95 (1H, d, /= 8.4 Hz), 6.23 (1H, d, J= 7.6 Hz), 4.88 — 4.89
(1H, m), 3.56 — 4.19 (11H, m), 3.80 (3H, s), 2.60 (3H, 5). LCMS (M+H)"* m/z 584 (t =

1.16 min.).
e

10 Example 567

ey

Noi

4-[2-(3-Chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino}-3-{6-[(R)-2-
hydroxymethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yi}-1H-pyridin-2-

15  one and 4-[2-(3-chloro-4-methoxy-phenyl)<(S)-2-hydroxy-ethylamino]-3-{6-[(S)-
2-hydroxy-methyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-
2-one: "H NMR (400 MHz, CD-0D) 8 7.68 (1H, s), 7.54 (1H, 8), 7.45 (1H, 5), 7.39
(1H, 5), 7.30 - 7.32 (2H, m), 6.98 (1H, d, = 8.4 Hz), 6.22 (1H, d, J = 7.6 Hz), 4.89
(1H, m), 4.11 - 4.19 (3H, m), 3.80 (3H, s), 3.49 - 3.72 (8H, m), 2.60 (3H, s). LCMS

20 (M+H)" m/z 540 (t = 1.09 min.). .
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Example 568

d B
1At

HN

HOb-
ad

4-{2-(3-Chloro-phenyl)-(S)-2-hydroxy-ethylamino}-3-{6-[(R)-2-methyl-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one and 4-[2-(3-
chloro-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(S)-2-methyl-morpholin-4-yl]-4-
methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR (400 MHz, CD;OD) &
7.75 (1H, s), 7.48 (1H, 5), 7.42 (1H, 8), 7.23 - 7.37 (4H, m), 6.24 (1H, d, J= 7.2 H2),

4.94 - 4.97 (1H, m), 4.11 —4.16 (3H, m), 3.61 — 3.68 (SH, m), 3.38 (1H, m), 2.64
(3H, 5), 1.29 (3H., d, J = 6.4 Hz). LCMS (M+H)" m/z 494 (t = 1.32 min.).

Example 569

S

4-[2-(3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(R)-2-
methyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one and
4-{2-(3-bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(S)-2-methyl-
morpholin-4-yl)-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR
(400 MHz, CD,0D) § 7.63 (1H, 5), 7.62 (1H, 5), 7.30 - 7.61 (3H, m), 6.95 (1H, d, J =
8.4 Hz), 6.22 (1H, d, J = 7.6 Hz), 4.88 — 4.90 (1H, m), 4.08 - 4.18 (3H, m), 3.80 (3H,
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8), 3.61 - 3.67 (5H, m), 3.32 - 3.34 (1H, m), 2.60 (3H, s), 1.28 (3H, d, /= 6.0 Hz).
LCMS (M+H)" m/z 568 (t = 1.31 min.).

Example 570

e

4-[2-(3-Chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino}-3-{6-[(R)-2-
methyl-morpholin-4-ylj-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one and .
4-[2-(3-chloro-4-methoxy-phenyl)-(5)-2-hydroxy-ethylamino]-3-{6-{(S)-2-methyl- -
10 morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one: '"H NMR
(400 MHz, CD;0D) & 7.48 (1H, narrow d, J = 2.0 Hz), 7.40 (1H, br s), 7.31 (1H,
narrow d, J = 2,0 Hz), 7.29 (1H, narrow d, J = 2.0 Hz), 6.97 (1H, d, J = 8.4 Hz), 6.22
(lH,d, J = 7.6 Hz), 4.87 — 4.90 (1H, m), 4.11 (1H, m), 3.95 — 4.01 (2H, m), 3.80 (3H,
s), 3.47 (4H, m), 3.32 (1H, m), 3.25 (1H, m), 2.57 (3H, 5), 1.27 (3H, d, J = 6.4 Hz).
15 LCMS (M+H)" m/z 525 (t=1.27 min.).

Example 571
OMe

o

HOJ

20  4-[2-(3-Chloro-phenyl)(S)-2-hydroxy-ethylamino]-3-{6-[(R)-2-methoxymethyl-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one and 4-[2-(3-
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chioro -phenyl)-(5)-2-hydroxy-ethylamino}-3-{6-[(S)-2-methoxy-methy]-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one; 'H NMR
(400 MHz, CD1OD) & 7.49 (1H, narrow d, J = 2.0 Hz), 7.23 - 7.36 (6H, m), 6.22 (1H,
d, J=7.2 Hz), 493 - 4.96 (1H, m), 4.08 - 4.2] (11H, m), 3.38 (3H, s), 2.60 (3H, s),
1.27 (3H, d, J = 6.4 Hz). LCMS (M+H)" m/z 524 (t = 1.35 min.).

Example 572

4-[2<3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(R)-2-
methoxymethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-
one and 4-[2-(3-bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(S)-
2-methoxymethyl-morpholin-4-yf]-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-
2-one: 'H NMR (400 MHz, CD;0OD) § 7.63 (1H, narrow d, J = 2.0 Hz), 7.40 (1H, br
§), 7.30 -7.36 (3H, m), 7.19 (1H, br s), 6.95 (1H, d, J= 8.4 Hz), 6.23 (I1H,d, /= 7.2
Hz), 4.87 - 4.89 (1H, m), 4.18 (1H, m), 3.97 - 4.03 (3H, m), 3.80 (3H, 5), 3.54 — 3.66
(7H, m), 3.39 (3H, 5), 2.5% (3H, 5). LCMS (M+H)* m/z 598 (t = 1.31 min.).

Example 573
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4-[2-(3-Chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(R)-2-
methoxymethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-
one and 4-[2-(3-chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(S)-
2-methoxymethyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl}-1H-pyridin-
2-one: 'H NMR (400 MHz, CD;OD) § 7.52 (1H, s), 7.46 (1H, narrow d, J = 1.6 Hz),
7.29 -7.34 (3H, m), 6.99 (1H, d, J = 8.4 Hz), 6.24 (1H, d, J = 7.2 H2), 4.89 (1H, m),
4,06 - 4.17 (3H, m), 3.81 (3H, s), 3.54 - 3.68 (8H, m), 3.38 (3H, s), 2.60 (3H, s).
LCMS (M+H)* m/z 554 (t = 1,28 min.).

Example 574

4-[2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino]-3-[4-methyl-6-(4-methyl-
piperazin-1-yl)-1H-benzoimidazol-2-yl}-1H-pyridine-2-one. '"H NMR (400 MHz,
CD;0D) & 7.46 (1H, s), 7.24-7.36 (m, 4H), 7.04 (2H, 5), 6.22 (1H, d, J = 7.64 Hz),
4.89 (1H, m), 3.30-3.82 (10H, m) 2.97 (3H, s), 2.57 (3H, ). LCMS (M+H)" mlz 493
(t=1.56 min.)

Example 575

.

&

k,,q

3

4-{2-(3-Bromo-4-methoxy-phenyl)-2(S)-hydroxy-ethylamino}-3-[4-methyl-6-(4-
methyl-piperazin-1-yl)-1H-benzoimidazol-2-yl]-1H-pyridine-2-one. 'H NMR

209
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(400 MHz, CD:0D) § 7.61 (1H, d, J=2.0 Hz), 7.32-7.37 (2H, m), 7.05 (2H, s), 6.97 /

(1H,d, J = 8.52 Hz), 6.24 (1H, d, J = 7.64 Hz), 4.82 (1H,m), 3.82 (3H, s) 3.30-3.64
(10H, m), 2.98 (3H, s), 2.56 (3H, s) LCMS (M+H)" m/z 567 (t = 1.53 min.)

The following examples (376-581) were prepared according to Scheme VII and
IX and illustrate the acylation of & 4-amino-piperidine derjvative

Example 576 (General procedure for Examples 576-581)

Y
" .---S}u

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(acetamido)-piperidin-1-
yl]l-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one: A solution of the 4-
amino-piperidine compound (~ 50-100 umol) in 5 ml MeOH is cooled to 0°C. Then
~10 equivalent of Huenigs base and ~ 3 equivalent of acyl chloride are added. The
vial is shaken once and allowed to stand at ambient temperature for 1 hour.
Evaporation of volatiles and purification by prep. HPLC gives the 4-acyl-
aminopiperidine compounds. "H NMR (500 MHz, CD,0OD) 5 8.06 (1H, 5), 7.68 (1H,
s), 7.49 (1H, s), 7.44 (1H, d, J = 7.6), 7.27 - 7.38 (4H, m), 6.33 (1H, d, J = 7.6 Hz),
496 (1H,dd,J=4.1,7.6 Hz),4.17 (1H, m), 3.87 (4H, m), 3.65 (I1H,dd, J=4.2, 14
Hz), 3.58 (1H, dd, J = 7.8, 13.8 Hz), 2.72 (3H, s). 2.31 (2H, m), 2.19 (2H, m), 2.02
(3H, s). LCMS (M+H)* m/z 535 (t = 1.03 min, YMC Xterra C18 $7 3.0 x 50 mm; O -
100% gradient over 1.5 min; 5 mL/min flow rate).

210
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Example 577

2y

o

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-hydroxyacetamido)-
piperidin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one:

LCMS (M+H)" m/z 551 (t = 1.27 min.). HPLC t = 5.01 min, Waters Xterra C18 S5
4.6 x 30 mm; 0 - 100% gradient over 12 min; 5 mL/min flow rate.

’T"Ci? -

Example 578

4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-flucroacetamido)-
piperidin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one;

LCMS M+H)" m/z 597 (t = 1.31 min.). HPLC t = 6.90 min, YMC-Pack ODS-A 3.0 x
50 mm, O - 100% gradient over 12 min; 2.5 mL/min flow rate.

Example 579

e aY

211
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4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(acetamido)-
piperidin-1-yi]-4-methyl-1 H-benzoimldniold-yl}-IH-pyrldin-z-one:

LCMS (M+H)" m/z 609 (t = 1.27 min.). HPLC t = 5.00 min, Waters Xterra C18 S5
4.6 x 30 mm; O - 100% gradient over 12 min; 5 mL/min flow rate.

ey
- ms}-

4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino}-3-{6-[4-(2-hydroxyacetamido)-
piperidin-1-yl}-4-methyl-1H-benzoimidazol-2-yi}-1H-pyridin-2-one:

LCMS (M+H)" m/z 595 (t = 1.30 min.). HPLC t = 5.09 min, Waters Xterra C18 85
4.6 x 30 mm; 0 - 100% gradient over 12 min; 5 mL/min flow rate.

Example 580

Example 581

"TMOQ,:

“HCZ HOJ-

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{6-[4-(2-fluoroacetamido)-
piperidin-1-yl}-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one:

LCMS (M+H)* m/z 553 (1 = 1.35 min.). HPLC t = 5.90 min, YMC-Pack ODS-A 3.0 x
50 mm; 0 - 100% gradient over 10 min; 2.5 mL/min flow rate.

The following examples (582-584) were prepared according to Scheme VII and
III and illustrate the carbamoylation of a 4-amino-piperidine derivative

General Procedure for Examples 582-584
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A solution of the 4-amino-piperidine compound (~ 50-100 umol) in 5 ml MeOH is
cooled to 0°C. Then ~10 equivalent of Huenigs base and ~ 3 equivalent of carbamoyl
chloride are added. The vial is shaken once and allowed to stand at ambient
temperature overnight. Evaporation of volatiles and purification by prep. HPLC gives
the 4-carbamoyl-aminopiperidine compounds.

Example 582

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{6-{4-(2-
methoxyethoxycarbamoyl)- piperidin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-
1H-pyridin-2-one: 'H NMR (500 MHz, CD;0D) & 7.90 (1H, 5), 7.26 -7.52 (6H, m),
6.29 (1H, d, J = 7.5 Hz), 4.97 (1H, dd, J = 4.1, 7.0 Hz), 4.20 (24, m), 3.93 (1H, m),
3.60 - 3.84 (8H, m), 3.37 (3H, 5), 2.69 (3H, 5), 2.33 (2H, m), 2.13 (2H, m). LCMS
(M+H)* m/z 595 (1 = 1.09 min, YMC Xterra C18 $7 3.0 x 50 mm; O - 100% gradient

over 1.5 min; § mL/min flow rate).

)IHO‘:FQ?

Example 583

”%}«

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-3-{6-[4-(methoxycarbamoyl)-
piperidin-1-yl]-4-methyl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one: 'H NMR
(500 Mt=, CD;0D) 5 8.00 (1H, 5), 7.63 (1H, s), 7.26 -7.49 (SH, m), 6.32 (1H,d, J =
7.6 Hz), 4.96 (1H, dd, J = 4.2, 7.6 Hz), 3.93 (1H, m), 3.79 - 3.88 (4H, m), 3.67 (3H,
s), 3.56 -3.65 (2H, m), 2.71 (3H, s), 2.32 (2H, m), 2.17 (2H, m). LCMS (M+H)" mv/z
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551 (t = 1.07 min, YMC Xterra C18 $7 3.0 x 50 mm; 0 - 100% gradient over 1.5 mup; ///
5 mL/min flow rate).

Example 584

T e
-4

4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{6-[4-(2-fluoroethoxy
carbamoyl)- piperidin-1-yl]-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one:
'"H NMR (500 MHz, CD>0D) & 7.92 (1H, s), 7.26 -7.54 (6H, m), 6.3 (1H, d, J=7.5
i-lz). 497 (1H, dd, J=4.5, 7.5 Hz), 4.63 (1H, broad 5), 4.53 (1H, d, ] = 2.5 Hz), 4.32
(1H, broad s), 4.27 (1H, broad s), 3.93 (1H, m), 3.79 — 3.85 (4H, m), 3.58 - 3.72 (2H,
m), 2.70 (3H, s), 2.33 (2H, m), 2.15 (2H, m). LCMS (M+H)" m/z 583 (t = 1.29 min,
YMC Xterra C18 S7 3.0 x 50 mm; 0 - 100% gradient over 2 min; 5 mL/min flow
rate).

The following examples (585-590) were prepared according to Scheme VI and

IIT and illustrate the use of an alcohol as the nucleophile in Scheme VII
Example 585 (General procedure for Examples 585-590)

SAReYEY)

(8)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamina}-3-[4-methyl-6-(2-morphaolin-
4-yl-ethoxy)-1H-benzimidazol-2-yl]-1H-pyridin-2-one: 'H NMR (400 MHz,
CD»OD) 6 7.53 (1H, 5), 7.37 -7.39 (1H, m), 7.23 - 7.30 (3H, m), 7.01 (1H, s), 6.75
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(1H,s),6.21 (1H, d, J=7.2 Hz), 498 (1H, t, J = 5.6 Hz), 4.40 (2H, br 5), 3.97 (4H, br
5), 3.45 - 3.73 (8H, m), 2.54 (3H, 5). LCMS (M-l-l-l)* m/z 524 (t = 1.24 min.).

Example 586

O

HOjw:

(S)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(2-
morpholin-4-yl-ethoxy)-1H-benzimidazol-2-yl]-1H-pyridin-2-one : 'H NMR (400
MHz, CD;OD) 8 7.67 (1H, narrow d, J = 1.6 Hz), 7.36 (1H, dd, J = 1.6, 8.4 Hz), 7.25"
(1H,d, J=7.2 Hz), 6.98 (1H, 5), 6.92 (1H, d, J = 8.4 Hz), 6.75 (1H, 5), 6.22 (1H, d, J
= 7.2 Hz), 4.89 - 4.92 (1H, m), 4.41 (2H, br ), 3.97 (4H, br s), 3.79 (3H, 5), 3.34 -
3.66 (8H, m), 2.51 (3H, 5). LCMS (M+H)" m/z 598 (t = 1.22 min.).

Example 587

o...%}ﬂ

(S)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-[4-methyl-6-(2-methoxy-
ethoxy)-1H-benzimidazol-2-yl]-1H-pyridin-2-one : '"H NMR (400 MHz, CD;OD) §
7.48 (1H, s), 7.25 -7.36 (4H, m), 6.96 (1H, 5), 6.81 (1H, s), 6.20 (1H, d, J = 7.4 Hz),
4.90-4.93 (1H, m), 4.13 —4.14 (2H, m), 3.76 — 3.77 (2H, m), 3.50 - 3.61 (2H, m),
3.43 (3H, 5), 2.53 (3H, 5). LCMS (M+H)" m/z 469 (1 = 1.52 min.).

e
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Example 588

(5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(2-hydroxy-
ethoxy)-1H-benzimidazol-2-yI}-1H-pyridin-2-one: 'H NMR (400 MHz, CD;0D) §
7.43 - 7.45 (2H, m), 7.27 -7.34 (3H, m), 7.08 (1H, s), 7.04 (1H, narrow d, J = 1.0
Hz), 6.28 (1H, d, J = 7.6 Hz), 4.87 (1H, m), 4.13 (2H, t, J = 4.6 Hz), 3.92 2H, t, J =
4.6 Hz), 3.45 - 3.54 (2H, m), 2.60 (3H, 5). LCMS (M+H)* m/z 455 (t = 1.35 min.).

/ﬁ o 3 NH |
TG

Example 589

(5)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(3-
morpholin-4-yl-propoxy)-1H-benzimidazol-2-yl}-1H-pyridin-2-one: '"H NMR
(400 MHz, CD50OD) & 7.66 (1H, s), 7.35 (1H, dd, J = 1.6, 7.9 Hz), 7.25 (1H, br 5),
6.93 (1H, s), 6.91 (1H, s), 6.68 (1H, 5), 6.19 (1H, br s), 4.86 (1H, m), 4.05-4.10
(4H, brs), 3.79 (3H, s), 3.17 - 3.73 (12H, m), 2.50 (3H, s). LCMS (M+H)* m/z 612 (t

= 1.16 min.).
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Example 590
Doy

(S)-4-[2-(3-Chloro-phenyi)-2-hydroxy-ethylamino]-3-[4-methyl-6-(3-morpholin-
S  4-yl-propoxy)-1H-benzimidazol-2-yl}-1H-pyridin-2-one: 'H NMR (400 MHz,
CD,OD) & 7.52 (1H, s), 7.36 — 7.38 (1H, m), 7.23 - 7.30 (3H, m), 6.92 (1H, s), 6.67
(1H, 5), 6.18 (1H, d, J = 6.9 Hz), 4.96 (1H,t,J=5.9 H2), 4.04 — 4.08 (4H, m), 3.82
(24, m), 3.56 - 3.65 (8H, m), 3.15 - 3.18 (2H, m), 2.52 (3H, 5). LCMS (M+H)" m/z
538 (t=1.19 min.). )
10
The following examples (591-593) were prepared according to Scheme VII and
III wherein a cyano group (Scheme IV) Is converted to an aldebyde which
undergo reductive amination with an amine

15 Example 591 (General Procedure for Examples 591-593)

speeny)

(S)-3-(4-Bromo-6-morpholin-4-ylmethyl-1H-benzimidazol-2-yl)-4-[2-(3-chloro-
phenyl)-2-hydroxy-ethylamino}-1H-pyridin-2-one: To a solution of (§)-7-Bromo-
20  2-{4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridin-3-yl }-
3H-benzimidazole-5-carbaldehyde (130 mg, 0.27 mmol) in methanol (60 mL) was
added morpholine (0.2 mL, excess). The reaction mixture was stirred 1 h at room
temperature. Then NaCNBHj; (1M THF solution, 1.35 mL, 1.35 mmol) was added.
The reaction mixture was stirred at room temperature overnight and concentrated in
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vacuo. The residue was purified by prep. HPLC to yield the title compound (68 mg,
45%)."H NMR (400 MHz, CD;0D) & 7.83 (1H, s), 7.69 (1H, s), 7.68 (IH, s), 7.24 -
7.54 (4H, m), 6.30 (1H, d, J = 7.6 Hz), 4.89 - 5.02 (1H, m), 4.50 (2H, s), 3.66 - 3.71
(4H, m), 3.17 - 3.43 (6H, m). LCMS (M+H)* m/z 558 (t = 1.41 min.).

Example 592

(S)-3-[4-Bromo-6-(4-methyl-piperazin-1-ylmethyl}-1H-benzimidazol-2-yl]-4-[2-
(3-chloro-phenyl)-2-hydroxy-ethylamino}-1H-pyridin-2-one: 'H NMR (400 MHz,
CD;0D) 8 7.70 (1H, 5), 7.55 (2H, 5), 7.42 (1H, d, J = 7.6 Hz), 7.24 - 7.32 (3H, m),
6.22 (1H,d, J=7.6 Hz), 5.01 (1H, t, J = 6.2 Hz), 4.35 (2H, br s), 3.48 - 3.71 (10H,
m), 2.98 (3H, s). LCMS (M+H)" m/z 571 (t = 1.37 min.).

Example 593

fogoesy

(S)4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(4-methyi-
piperazin-1-ylmethyl)-1H-benzimidazol-2-yl]-1H-pyridin-2-one: Through a
mixture of (§)-3-[4-Bromo-6-(4-methy!-piperazin-1-ylmethyl)-1H-benzimidazol-2-
ylJ-4-[2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one (80 mg, 0.14
mmol), tetramethyl tin (2.5 mL, excess), PAdCI2 (PPh3)4 (10 mg, 0.014 mmol), and
KF (40 mg, 0.7 mmol) in DMF (2 mL) in a vial was bubbled nitrogen, sealed, and -
heated to 100°C for two days. The reaction mixture was passed through a small pad of
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celite. After concentration, the residue was purified by prep. HPLC to give the titled
compound (34 mg, 48%). '"H NMR (400 MHz, CDyOD) § 7.53 (1H, s), 7.45 (1H, 5),
7.24 - 7.40 (4H, m), 7.09 (1H, 5), 6.22 (1H, d, J = 7.6 Hz), 4.99 (1H, t, /= 6.4 Hz),
4.04 (2H, br s), 3.61 - 3.74 (2H, m), 2.98 - 3.34 (8H, m), 2.80 (3H, sj. 2.58 (3H, 5).
LCMS (M+H)* mv/z 507 (t = 1.29 min.).

The following examples (594-595) were prepared according to Scheme VII and
H1 and illustrate the use of tetrahydropyrimidine as the nucleophile in Scheme
v

RavsRY
5-

4-[2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino]-3-[4-methyl-6-(1,4,5,6-
tetrahydropyrimidine-1-yl)-1H-benzoimidazol-2-yl]-1H-pyridine-2-one: 'H
NMR (400 MHz, CD;0D) & 8.38 (1H, s), 7.52 (1H,5), 7.21-7.41 (5H, m), 7.04 (1H, d,
J=1.2Hz), 6.21(1H, d, J = 7.6Hz), 4.97 (1H, t, J = 4.9 Hz) 3.97(2H, m) 3.60-3.73
(2H, m),3.52(2H, t, ] = 5.74 Hz) 2.60 (3H, 5), 2.25 (2H, m) LCMS (M+H)" m/z 477 (t
= 1.79 min.)

Example 595
[Sea Y

4-[2-(4-Methoxy-3-chloro-phenyl)-2(S)-hydroxy-ethylamino]-3-[4-methyl-6-
(1,4,5,6-tetrahydropyrimidine-1-yl)-1H-benzolmidazol-2-yl]-1H-pyridine-2-one:
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‘H NMR (400 MHz, CDsOD) 5 8.37 (IH, s), 7.52 (1H,5), 7.04-7.52(4H, m), 7.04 (1H, N q
d, J = 1.2Hz), 6.21(1H, d, J = 7.6Hz), 4.98 (1H, t, 7 = 4.92 H2) 3.97(5H, m) 3.60-3.73

(2H, m),3.52(2H, t, ] = 5.74 Hz), 2.60 (3H, s), 2.26 (2H, m). LCMS (M+H)* m/z 507

(t=1.67 min.)

It is understood that the examples described above in no way serve to limit the

true scope of this invention, but rather are presented for illustrative purposes. All
references cited herein are incorporated by reference in their entirety.
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What is claimed is:
1. A compound according to formula I
" R? 'ni Y PR
N)_{tw
VA ,'>—H'
R N X
n’ ] R’

its enantiomers, diastereomers, pharmaceutically acceptable saits, hydrates, prodrugs
and solvates thereof;

wherein

X is selected from the group consisting of N, C, C;-C; alkyl, C,-C; alkyl
substituted with one or more R’, and a direct bond;

Y is selected from the group consisting of Oand S ;

W is selected from the group consisting of N, C, O, and S; provided that if W
is O or S, R is absent;

R',R% R}, R, RS, RS, R7, R®, R? are each independently selected from the
group consisting of H, C,.alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, halo,
amino, OR®, NO,, OH, SR®, NR®R® , CN, CO,R®, CONR®R®!, OCONR*R®!,
NR%CONR®R®', NR¥SO,RY , SO,NR¥R®!, C(NR®)NR¥R®', aryl, heteroaryl,
(CH2}OR®, (CH2)-NR*R®, (CH2)uSR, (CHa)a aryl, (CHa)a hetervaryl, ,

(CHa), heterocycloalkyl, NH-Z-aryl, and NH-Z-heteroaryl;
wherein n is 1 to 3; and

Z is selected from the group consisting of C; — C4 2lkyl, alkenyl, and alkynyl
chain; Z having one or more hydroxy, thiol, alkoxy, thioalkoxy, amino, halo,
NR®SO,R® groups; Z optionally incorporating one or more groups selected from the
group consisting of CO, CNOH, CNOR®, CNNR®, CNNCOR® and CNNSO,R¥"
and

R%, and R®' are independently selected from the group consisting of H, alkyl,
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alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, hydroxy, alkoxy, aryl, heteroaryl,
heteroarylalkyl, and alkyl-R* wherein

R? is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino,
alkylamino, dialkylamino, aryl, heteroaryl, cyano, halo, sulfoxy, sulfonyl, -
NR¥COOR?, -NR¥C(O)RY, -NR¥SO,RY, -C(O)NR¥R*', heteroaryl or
heterocycloalkyl; and

R% and R* are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%.

2. The compound according to claim 1 wherein

R, R, R'andR’arc H;

R?andR*are Hor F;

YisO;

X is selected from the group consisting of N and CH;

WisN;

R’ is selected from the group consisting of H, methyl, ethyl, isopropyl,
secondary butyl, cyclopropyl, F, and CF;;

RS is selected from the group consisting of H, 2-aminomethylpyridine,
NHCH,CH(OH)Ph, NHCH2CH(OH)(3-Cl-Ph), NHCHCH(OH)3-Br-Ph),
NHCH,CH(OH)(3-Br-4-OMe-Ph), NHCH(CHzOH)CH,Ph, NHCH,CH(OH)aryl,
and NHCH(CH,OH)CHzaryl; and

R is selected from the group consisting of OR%®, CONH)NHR®, C(O)NHR®
imidazole, imidazoline, tetrahydropyrimidine, piperazine, morpholine,
homomorpholine, piperidine, pyrrolidine, homopiperazine and amino; wherein

R% is selected from the group consisting of H, alkyl, cycloalkyl,
heterocycloalkyl, and alkyl-R** wherein R” is hydrogen, alkenyl, hydroxy, thiol,
thioalkoxy, alkoxy, thioalkoxy, halo, cyano, sulfoxy, sulfonyl, -NR**COOR?!, -
NR*C(O)RY!, -NR*SO;RY, -C(O)NR™R™, or 2 heteroary! or heterocycloalkyl; and

Ro and Ry, are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%.

3. The compound according to claim 2 wherein R? is -OR% and R¥is alkyl, or -
alkyl-R%, wherein
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R is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino, halo,
cyanpo, sulfoxy, suifonyl, -NR**COORY, -NR’"C(O)R". -NR¥s0,RY, -
C(O)NR*R, heteroaryl or heterocycloalkyl; and

Ry and Ry, are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%.

4, The compound according to claim 3 wherein R js methyl, -(CH,),CH20H, or
«CH2),CH;N(CH2CH3)20, and n is 0, 1, or 2.

5. The compound according to claim 3 wherein R? is morpholine,

0 0
Ny N N

+3 <1 < < —% .

wherein R*is hydrogen, alkyl, or substituted alkyl,

6. The compound according to claim 2 wherein R? is piperazine,
homopiperazine, 3-methylpiperazine, or 3,5-dimethylpiperazine being optionally
substituted at the 4-N position with a compound selected from the group consisting of
alkyl, cycloalkyl, cycloalkylalkyl, alkyl-R®, -C(0)-R'*, or -CO;R'® wherein R' is
hydrogen, alkyl, aryl, alkyl-R%, amino or aryl; and

R? is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino,
alkylamino, dialkylamino, cyano, halo, sulfoxy, sulfonyl, arylsulfonyl, -
NR¥COOR?Y, -NR¥C(O)R?, -NR¥SO,R*, -C(O)NR¥R3!, heteroaryl or
heterocycloalkyl; and

R¥ and R* are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%,

7. The compound according to claim 6 wherein said piperazine is substituted
with methyl, ethyl, CHa-cyclopropyl, hydroxyethyl, 2-dimethylaminoethyl, 2-
diethylaminoethyl, 2-aminoethyl, 2-methylaminoethyl, 2-ethylaminoethyl,
methoxyethyl, ethoxyethyl, morpholine, and morpholinylethyl.
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8.  The compound according to claim 2 wherein R? is an amino group selected
from the group consisting of hydroxyalkylamino, aminoalkylamino,
dialkylaminoalkylamino, and heterocycloalkylalkylamino.

9. The compound according to claim 8 wherein said amino is selected from the
group consisting of NHCH;CH,0H, NMeCH2CH;0H, NEtCH,CH,0H,
NHCH2CH,NHz, NMeCH2CH;NH;, NEtCHCH,NH2, NHCH,CH,NMe;,
NMeCH,CHzNMe;, NEtCH2CHaNMe;, NHCH;CH2NEL;, NMeCHZCH,NEt,
NEtCH2CH;,NEt;, NHCH>CH;N(CHzCH2);0, NMeCH,CH;N(CH,CH3):0, and
NEtCH,CHaN(CH2CH3);0.

10.  The compound according to claim 2 wherein R? is piperidine, optionally
substituted with hydroxy, thiol, amino, alkylamino, dialkylamino, alkoxy, thioalkoxy,
1,3 dioxolane, 1,3 dioxane, -NHC(O)R'?, -NHCO,R"’, wherein R" is hydrogen, alkyl,
aryl or alkyl-R® wherein R® is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy,

amino, halo, cyano, sulfoxy, sulfonyl, -NR¥COOR*', -NR*C(O)R*, -NR*SO,R?, -.

C(O)NR¥R?', heteroaryl or heterocycloalkyl; and
R*® and R are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%,

11.  The compound according to claim 2 wherein R? is morpholine,
thiomorpholine, sulfoxymorpholine, sulfonylmorpholine, or homomorpholine, or a
substituted morpholine, thiomorpholine, sulfoxymorpholine, sulfonylmorpholine, or
homomorpholine. '

I2.  The compound according to claim 1] wherein said morpholine,
thiomorpholine, sulfoxymorpholine, sulfonyl morpholine, or homomorpholine is
substituted with hydroxy, thiol, amino, alkylamino, dialkylamino, alkoxy, thioalkoxy,
alkyl-R®

-NHC(O)R', -NHCO;R", wherein R'? is hydrogen, alkyl, aryl or alkyl-RZ wherein
R% is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino, halo, cyano,
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sulfoxy, sulfonyl, -NR*¥COOR*, -NR*C(O)R¥, -NR*’SO:R*, -C(O)NR*RY,
heteroaryl or beterocycloalkyl; and
R and R are, independently, hydrogen, alkyl, cycloalkyl, or alkyl-R%.

13.  The compound according to claim 2 wherein R® is (CH,),-morpholine or
(CHa),- piperazine, wherein n is 1 to 3.

14.  The compound according to claim 2 wherein R? is an optionally substituted N-
tetrahydropyrimidine or N-imidazoline.

15.  The compound according to claim 14 wherein at lcast one of said substituents
is alkyl, hydroxyalkyl, alkoxyalkyl, haloalkyl, cyanoalkyl, carboxyl, or carboxamide.

16.  The compound according to claim 2 wherein R? is pyrrolidine.

17.  The compound according to claim 2 wherein said pyrrolidine is selected from
the group consisting of 3-hydroxyl pyrrolidine, 3- alkoxy pyrrolidine, and 3-
alkylamino pyrrolidine, 3-dialkylamino pyrrolidine.

18.  The compound according to claim 2 wherein R® is selected from the group
consisting of H, 2-aminomethylpyridine, NHCHCH(OH)aryl, and

NHCH(CH;OH)CHaaryl.

19.  The compound according to claim 18 wherein said aryl is an optionally
substituted phenyl.

20.  The compound according to claim 19 wherein said phenyl is substituted with a
Br, Cl, F, alkoxy or-NHSO-CH;.

2].  The compound according to claim 19 wherein said substituent is 3-Br, 3-Cl or
3-F.
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22. The compound according to claim 19 wherein said substituent is 4-F or 4-
methoxy.

23.  The compound according to claim 19 wherein R%is
N

“nn -
HO,
Ry Ry Py
) Mg Mg
N
L ~e
m a
P Ry
Mo Rer
5 r "o N
wherein R' is H, Br, Cl, or F and R® is H or alkyl.
24, A compound having the formula:
Ry
)‘j i 8
HN
HOw-
Ryy
10 . 19 Rya

wherein R'Z and R™ are, independently, hydrogen, alkyl, or alkyl-RZ wherein
R® is hydrogen, hydroxy, thiol, alkenyl, amino, alkoxy, thioalkoxy, halo,
cyano, sulfoxy, sulfonyl, -CO:H, -C(O)NR* R, -NR¥SO,R*, -NR¥C(O)R?, -
15 NR¥C(O)OR*, heteroaryl or heterocycloalkyl;
R'7, R'" and R" are, independently, hydrogen, halogen, or alkoxy, or R'® and
R'? together form a heterocycloalkyl or heteroaryl group; and
R¥and R* are, independently, hydrogen, alkyl, or alkyl-R%.
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25.  The compound according to claim 24 wherein R is morpholine,

wherein R¥is hydrogen, alkyl, or substituted alkyl.
26. The compound according to claim 24 wherein R'? is hydrogen, methyl,
hydroxymethyl, methoxymethyl, CHF, CH:CN, CO,H, or—~CONR*R? wherein R®

and R*' are, independently, hydrogen, or alkyl-R,

27.  The compound according to claim 24 incorporating the side chain

““NH et

Ryy Ryy Ry
o MRy NRe

N P
Ho HO. b \'.I
i}
o Py \{g\ ’ ;; ;;
2' e e " \=nN r

wherein R*? is hydrogen or alkyl, and R™ hydrogen or halogen.
28.  The compound according to claim 24 wherein R'2and R' are H; RY is Br, F,

or CI; R"® is methoxy or fluoro; and R" is H; or R'® and R"? together form 4-0, 5
dihydrofuranyl.
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29.  The compound according to claim 24 wherein R'? and R" are methyl; R"7 is
Br, For ClI, R' is hydrogen or methoxy; and R is H. /

30. A compound having the formula

Ris
Ry~
15~y H O
)\/N N
Ryg \g p
HO™
Ry
5 19 18

wherein Rs is hydrogen, alkyl, aryl, or -alkyl-R>, wherein
R? is is-hydrogen, hydroxy, thiol, alkenyl, amino, alkoxy, thicalkoxy, halo,
cyano, sulfoxy, sulfonyl,
-NRYCOOR*, -NR¥C(O)R*, -NR¥SO;R*, -C(O)NR*R, heteroaryl or
10  heterocycloalkyl;
R' is each independently hydrogen or methyl;
R'7, R'"® and R" are, independently, hydrogen, halogen, or alkoxy; or R'® and
R together form a heterocycloalkyl or heteroary! group; and
RY and RY are, independently, hydrogen, alkyl or alkyl-R%.
15
31.  The compound according to claim 30 wherein R? is morpholine,

thiomorpholine,
o 0
o ,N\ IN — JN\ -'N
0 - 0 -G -0 -

20 32. Thecompound according to claim 30 incorporating the sidechain
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NH NH NH
HO. HO m? ;
Ryy Ry Ryy
o NRg NRe
NH RH NH
MO, HO Ko
OR
Ry Ry Ryr
o rm. ' \=H
wherein R¥ is hydrogen or alkyl and R'” hydrogen or halogen.
5 33.  Thecompound according to claim 30 wherein R is hydrogen, methyl, cthyl,
or
(CH2),CH2-R® wherein R® is OH, OMe, F, CN, CF3, SOCH; or SO,CHj, wherein n
isOorl.
10 34, The compound according to claim 30 wherein R"? is cyanoethyl,
hydroxyethyl, CH;CH.SOCH3, CHCH,CH,F, CHCH,CH,CN, or CH,CH;CFs, RS

and R" are H; R is Br, or Cl; and Ryg is hydrogen or methoxy.

35. A compound having the formnla:

0 Ry

H|5)LN H O

R H

|Seny
H
HOm

Rz
15 19 Pia

wherein
R' is hydrogen, alkyl, ary] or alkyl-R™ ;
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R? is hydrogen, hydroxy, thiol, alkenyl, alkoxy, thioalkoxy, amino, halo,
cyano, sulfoxy, sulfonyl, -NR*¥COORY, -NR¥C(O)R*, -NR¥SO;RY, - / M
C(O)NR*R*, heteroaryl or hezerocycloalkyl;
R'® is each independently hydrogen or methyl;
5 RY, R" and R" are, independently, hydrogen, halogen, or alkoxy, or R'S and
R" together form a heterocycloalkylor heteroaryl group; and
R and R are, independently, hydrogen, alkyl, cycloalkyl or alkyl-R%,

36.  Thecompound according to claim 35 wherein R” is morpholine,
10 thiomorpholine,

o 0 N

Ry
N Rar ~ N
+J = <7 <, < <

15
wherein R® is hydrogen, alkyl, or substituted alkyl.

37.  The compound according to claim 35 incorporating the sidechain

N N “un
HO HO. HOD
Ryy Ryy Ry
0 NAgy NRg
hY
NH -~
HO HO - S
HO
OR
My
Ryy
MR Riz
r NReo \=N
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wherein R* is hydrogen or alkyl and R'” hydrogen or halo.

38.  The compound according to claim 35 wherein R' is hydrogen or methyl; R*?
5  is bromo, chioro or fluoro; R'" is hydrogen or methoxy; and R'? is hydrogen .

39. A compound having the formula

m?p

10
wherein
Ris is hydrogen, alkyl, or, -alkyl-R”;
R% is hydrogen, hydroxy, thiol, alkenyl, alkoxy, thicalkoxy, amino, halo,
cyano, sulfoxy, sulfonyl,
s -NR*COOR?, -NR¥C(O)RY, -NR¥SO,RY, -C(O)NR*R*!, heteroaryl or
heterocycloalkyl;
R'S is each independently hydrogen or methyl;
R, R'® and R" are, independently, hydrogen, halogen, or alkoxy; or R'*'and
R'? together form a heterocyclo or heteroaryl group; and
20 R* and R*' are, independently, hydrogen, alkyl, cycloalkyl or alkyl-R%.

40.  The compound according to claim 39 incorporating the sidechain
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S “un i
HO HO HO.
Ry Ry Ry
Q NRg Ny
N\,
NH -~
HO HO " .
OR
Ry
Py
WP Ry
}' NRe \e=N

wherein R* is hydrogen or alky} and R'? hydrogen or halo.

41.  The compound according to claim 39 wherein R" is hydrogen, methyl, ethyl,
or -(CH2),CHz-R® wherein n is 0, 1, or 2; and R? is OH, OMe, F, CN, CFs;, SOCH;
or SO;CHj, -NR¥CORY, -NR¥COOR* -NR¥SO;R*, -C(O)NR*R?, or has the
formula;

0 0
) ‘N\ -"'-. ,N\ 'N'\'N
0 3 9 = 8-
Ry An

Q< 1

NN
wherein R* is hydrogen, alkyl, or substituted alkyl.

or

42,  The compound according to claim 39 wherein R'® is ethyl, methoxyethyl,
CH,CHSF, or CH,CH,CN; R'” is bromo or chloro; R'® is methoxy or hydrogen; and
R"is hydrogen.
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43, A compound having the formula:

R“r:\O‘ = H“OWIN

i

HO-

wherein
5 R;s is hydrogen, alkyl, aryl, or -alkyl-R%;

R is hydrogen, hydroxy, thiol, alkenyl, alkoxy, thioalkoxy, amino, halo,
cyano, sulfoxy, sulfonyl, -NR*COOR?, -NR¥C(O)R*; -NR¥SO:R?, -
C(O)NR*R*!, beteroaryl or heterocycloalkyl;

RY, R'® and R" are, independently, hydrogen, halogen, or alkoxy; or R"® and

10 R"together form a heterocyclo or heteroaryl group; and
R* and R* are, independently, hydrogen, alkyl, cycloatkyl or alkyl-R.

44.  The compound according to claim 43 wherein R'* is (CH2)nCH,R® nis 0, 1,
2 or 3 and R? is OH, OMe, F, CN, CF;, SOCH; or SO;CH; , -NR¥COOR?!, -
15 NR¥C(O)R*, -NR¥SO,R*!, -C(O)NR*'R* or has the formula:

o] (o]

20  wherein R*is hydrogen, alkyl, or substituted alkyl.
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45.  The compound according to claim 43 wherein R'® is methyl, ethyl, CH,F, 12d
methoxyethyl, CH,CH,F, or CH;CH,CH;SOCH;; R is bromo; R'® is hydrogen,
methoxy, or fluoro; and R"? is H.

46. The compound according to claim 45 incorporating the sidechain

S ““NH “SNH
Ho; ; nog ; HO.
Rz Ry? Ryy
0 \_ Mg NRe
o

N
NH 7
HO HA : “SNH
HO Ho
OR

o Ryy Ryy

R
2’— e NRe o\su N

wherein R* is hydrogen or alkyl, and R'” is hydrogen or halo.

47. A compound having the formula:

wherein each R" is independently hydrogen, 2lkyl, aryl, or -alkyl-R%;
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R? is hydrogen, hydroxy, thiol, alkenyl, alkoxy, thioalkoxy, amino, halo,
cyano, sulfoxy, sulfonyl, -NR¥COOR®, -NR¥C(O)R*, -NR¥SO,RY, -
C(O)NR*’R®!, heteroary! or heterocycloalkyl;

R", R'® and R'? are, independently, hydrogen, halogen, or alkoxy; or R'® and
R'® together form a heterocyclo or heteroaryl group; and

R* and R?' are, independently, hydrogen, alkyl, cycloalkyl or alkyl-R%.

48. The compound according to claim 1 selected from the group consisting of :

A compound according to claim 1 having the formula:
(5)4«2-Hydroxy-1-phenyl-ethylamino)-3-(6-imidazol-1-yl-4-methy}- 1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(1)4-[2-Hydroxy-2-(3-iodo-phenyl)-ethylamino]-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(£)4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(1+)-4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino]-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
($)-4-[2-(2-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one;
($)-4-[2-(3-Chloro-phenyl)-1-hydroxymethyl-cthylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one; _
(5)-4-[2-(4-Chloro-phenyl)-1-hydroxymethyl-ethylamino}-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one;
(5)-4-[2-(2-Bromo-phenyl)-1-hydroxymethyl-ethylamino}-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one;
(5)4-[2-(3-Bromo-phenyl)-1-hydroxymethyl-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one;
(+)4-(1-Hydroxymethyl-2-pentafluorophenyl-ethylamino)-3-(6-imidazol-1-yl-4-
methyl- 1 H-benzimidazol-2-yl)-1H-pyridin-2-one;
(5)-4-(1-Hydroxymethyl-2-pyridin-4-yl-ethylamino)-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one; '
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(S)4-[1-Hydroxymethyl-2-(2-naphthalenyl)-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1 H-pyridin-2-one;
3-(6-Imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-4-(pyridin-2-ylmethoxy)-1H-
pyridin-2-one;
(£)-4-[2-(3-Bromo-phenyl)-2-fluoro-ethylamino)-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(5)-2-{4-(1-Hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl]-7-
methyl-3H-benzimidazole-5-carbonitrile;
(1)-2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-o0x0-1,2-dihydro-pyridin-3-
yl}-7-methyl-3H-benzimidazole-5-carbonitrile;
(5)-2-(4-[2-(3-Chloro-phenyl)-1-hydroxymethyl-ethylamino]-2-oxo-1,2-dihydro-
pyridin-3-yi }-7-methyl-3H-benzimidazole-5-carbonitrile;
(1)-2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-
pyridin-3-yl}-7-methyl-3H-benzimidazole-5-carbonitrile;
(+)-2-{4-[2-(3-Fluoro-phenyl)-2-hydroxy-ethylamino]-2-o0xo-1,2-dihydro-pyridin-3-
yl1}-7-methyl-3H-benzimidazole-5-carbonitrile;
(+)-2-{4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-
yl }-7-methyl-3H-benzimidazole-5-carbonitrile;
(5)-2-[4-(2-Hydroxy-2-phenyl-ethylamino)-2-0xo-1,2-dihydro-pyridin-3-yI]-7-
methyl-3H-benzimidazole-5-carbonitrile;
(1)-3-(1H-Benzimidazol-2-yl}4-[2-(3-bromo-phenyl)-2-hydroxy-ethylamino]- 1H-
pyridin-2-one;
(5)-3-(1H-Benzimidazol-2-yl)-4-(1-hydroxymethyl-2-phenyl-ethylamino)-1H-
pyridin-2-one;
(1)-3-(1H-Benzimidazol-2-yl)-4-[2-(3-bromo-4-methoxy-phenyl)-2-hydroxy-
ethylamino}-1H-pyridin-2-one;
(5)-4-(2-[4-(1-hydroxymethyl-2-phenyl-ethylamino)-2-0xo-1,2-dihydro-pyridin-3-
yl]-7-methyl-3H-benzimidazol-5-yl } -piperazine-1-carboxylic acid isopropylamide;
(5)-4-{2-[4-(1-hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1,2-dihydro-pyridin-3-yl]-7-
methyl-3H-benzimidazol-5-yl }-piperazine-1-carboxylic acid ethylamide;
(S)4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-{4-methyl-6-[4-(1-phenyl-methanoyl)-
piperazin-1-yl}-1H-benzimidazol-2-y1)- 1H-pyridin-2-one;
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(5)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-[6-(4-isopropyl-piperazin-1-yi)-4-
methyl-1H-benzimidazol-2-yl}-1H-pyridin-2-one;

(S)-3-[6-(4-Benzyl-piperazine- 1-yl)-4-methyl-1H-benzimidazol-2-yl]-4-(1-
hydroxymethyl-2-phenyl-ethylamino)-1H-pyridin-2-one;
(£)-3-[6-(4-Acetyl-piperazine-1-yl)-4-methyl-1H-benzimidazol-2-yl]-4-[2-(3-chloro-
phenyl)-2-hydroxy-ethylamino}-1H-pyridin-2-one;
(£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-piperazin-1-yl-1H-
benzimidazol-2-yl) -1H-pyridin-2-one;

(4)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[6-(4-isopropyl-piperazine- 1-yl)-4-

methyl-1H-benzimidazol-2-yl]-1 H-pyridin-2-one;
(5)-6-(1-Hydroxymethyl-2-phenyl-ethylamino)-5-(6-imidazol-1-yl-4-methyl}-1H-
benzimidazol-2-yl)-3H-pyrimidin-4-one;
(5)-2-[6-Chloro-5-(6-imidazol-1-yl-4-methyl-1H-benzimidazol-2-yl)-pyrimidin-4-
ylamino]-3-phenyl-propan-1-ol;

(5)-4-(2-Hydroxy-2-phenyl-ethylamino)-3-(6- imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H- pyridin-2-one;
(R)-4-(2-Hydroxy-2-phenyl-cthylamino)-3-(6-imidazol- 1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(15,2R)-4-(1-Hydroxy-indan-2-ylamino)-3-(6-imidazol- 1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(1)4-[2-Hydroxy-2-(3-hydroxy-phenyl)-ethylamino}-3<(6-imidazol-1-yl-4-methyl-
1H-benzimidazol-2-yl)-1H-pyridin-2-one;
(S)4-(2-Hydroxy-2-pyridin-2-yl-ethylamino)-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;

(£)-N-(3-{ 1-Hydroxy-2-[3-(6-imidazol- 1-yl-4-methyl- |H-benzimidazol-2-yl)-2-o0x0-
1,2-dihydro-pyridin-4-ylamino]-ethyl } -phenyl)-methanesulfonamide;
(£)-4-[2-(3-Fluoro-phenyl)-2-hydroxy-ethylamino]-3-(6-imidazol-1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(1)-4-[2-(3-Chloro-4-fluoro-phenyl)-2-hydroxy-ethylamino]-3-(6-imidazol- 1 -yl-4-
methyl-1H-benzimidazol-2-yl)- | H-pyridin-2-one;
(5)-4-[2-(3-Fluoro-phenyl)-1-hydroxymethyl-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1 H-benzimidazol-2-yl)-1H-pyridin-2-one;
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(£)-4-[2«3-Chloro-phenyl)-2-hydrox y-ethylamino}-3-(6-imidazol- 1-yl- 1 H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(£)4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1H-pyridin-2-one;
(5)-4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino]-3-(6-imidazol- 1-yl-4-methyl- 1 H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(S)-4-[2—(3-Chloro-phenyl)-z-hydroxy-ethylamino]-3—(6-in;idazol- 1-yl-4-methyl-1H-
benzimidazol-2-yl)- 1H-pyridin-2-one;
(R)-4-[2-(3-Chloro-phenyl)-2-hydroxy-cthylamino]-3-(6-imidazol- 1-yl-4-methyl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(£)-4-[2-(3-Chloro-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(6-imidazol-1-yl-4-
methyl-1H-benzimidazol-2-yl)-1 H-pyridin-2-one;

(1)-(2-Chloro-4-{ 1-hydroxy-2-[3-(6-imidazol- 1-yl-4-methyl-1H-benzimidazol-2-yl)-
2-oxo-1,2-dihydro-pyridin-4-ylamino]-ethyl }-phenyl)-carbamic acid methyl ester;
(5)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-[4-methy}-6-(4-methyl-piperazin-1-
yl)-1H-benzimidazol-2-yI]-1H-pyridin-2-one;
(8)-4-(1-Hydroxymethyl-2-phenyl-ethylamino)-3-[4-methy!-6-(4-n-butyl-piperazin-1-yl)-
1H-benzimidazol-2-yl]- 1H-pyridin-2-one; '
(8)-3-{6-[4-(2-Hydroxy-ethyl)-piperazin-1-yl]-4-methyl- 1 H-benzimidazol-2-yl } -4-(1-
hydroxymethyl-2-phenyl-cthylamino)- 1H-pyridin-2-one;
(5)-4-{2-[4-(1-Hydroxymethyl-2-phenyl-ethylamino)-2-oxo-1 »2-dihydro-pyridin-3-
yl]-7:methyl-3H-benzimidazol-5-yl }-piperazine- } -carboxylic acid amide;
(£)4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-piperazin-1-yl- 1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
(+)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{6-(4-ethyl-piperazin-1-yl)-4-
methyl- | H-benzimidazol-2-yl]- 1 H-pyridin-2-one;
(£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-eth ylaminp]-3- {6-[4(2-hydroxy-
ethyl)piperazin-1-yl}-4-methyl-1H-benzimidazol-2-yl } - 1Hpyridin-2-one;
(£)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-3-(4-methyl-6-morpholin-4-yl-
1H-benzimidazol-2-yl)-1H-pyridin-2-one;
(+)4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-morpholin-
4-yl-1H-benzimidazol-2-yl)-1H-;
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(1)-4-[2+(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-
morpholin-4-yl-1 H-benzimidazoi-2-yl)-1H-pyridin-2-oue;
(1)-4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino]-3- { 6-[4(2-hydroxy-ethyl)- piperazin-
1-yl}-4-methyl- | H-benzimidazol-2-yl }-1H-pyridin-2-one;
(1)-4-[2-(3-Bromo-phenyl)-2-hydroxy-ethylamino}-3-(4-meth yl-6-pipera_zin-
1-yl-1H-benzimidazol-2-yl }-1H-pyridin-2-one;
(1)4-[2-(3-Bromo-phenyl)-2-hydroxy-cthylamino]-3-(4-methyl-6-piperazin-
1-yl-1H-benzimidazol-2-yl }-1H-pyridin-2-one;
(1)-3-[6-(4-Acetyl-piperazin-1-yl)}-4-methyl-1 H-benzimidazol-2-yl]-4-[2-(3-bromo-
phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one;
(S)y4-(1-hydroxymethyl-2-phenyl-ethylamino)-3-[4-methyl-6-(2-morpholin-4-yl-
ethylamino)-1H-benzimidazol-2-yl})-1H-pyridin-2-one;
(1)-6-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-5-(6-imidazol- 1-yl-4-methyl-1H-
benzimidazol-2-yl)-3H-pyrimidin-4-one;
(#)-4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[6-(1-hydroxy-1-methyl-ethyl)-
4-methyl-1H-benzimidazol-2-yl]-1H-pyridin-2-one;
(1)-3-(6-Aminomethyl-4-methyl- 1 H-benzimidazol-2-yl)-4-[2-(3-chloro-phenyl)-2-
bydroxy-ethylamino]- 1H-pyridin-2-one;
(1)-4-[2«(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(6-hydroxymethyl-4-methyl-
1H-benzimidazol-2-yl)-1H-pyridin-2-one;
(S)-4«1-Benzyl-2-hydroxy-ethylamino)-3-(4-methyl-6-morpholin4-yl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one; and
(5)4-(1-Benzyl-2-hydroxy-ethylamino)-3-(4-methyl-6-piperidin-1-yl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;

49.  The compound according to claim 1 selected from the group consisting of:
(S)-4-(1-Benzyl-2-hydroxy-ethylamino)-3-(4-methyl-6-piperidin-1-yl-1H-
benzimidazol-2-yl)-1H-pyridin-2-one;
4-[2-(3-Chloro-4-methylsulfanyl-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-
piperazin-1-yl-1H-benzoimidazol-2-y1)- 1 H-pyridin-2-one;
4-[2-(3-Chloro-4-fluoro-phenyl)-2-hydrox y-ethylamino)-3-(4-methyl-6-piperazin-1-
yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one;
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3-[4-(2-(4-[2-(3-Chloro-phenyl)-2-hydrox y—e!h}lmnino]d-oxo—1.2-dihydro-pyridin-
3-y1}-7-methyl-3H-benzoimidazol-5-yl)-piperazin-1-yi]-propionitrile;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-methanesulfonyl-ethyl )
piperazin- 1-yl]-4-methyl- 1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
3-[4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl }-3H-benzoimidazol-5-yl)-7-methyl-piperazin-1-yl}-
propionitrile;
4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-
yl}-7-methy}-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid 2-fluoro-ethyl
ester;
4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-
yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid 2-methoxy-ethyl
ester;
4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridin-3-
yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid tert-butyl ester;
4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-2-oxo-1,2-dihydro-pyridin-3-
yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid prop-2-ynyl ester;
4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-
pyridin-3-yl }-7-methyl-3H-benzoimidazol-5-yl)-piperazine-1-carboxylic acid tert-
buty] ester;

(5)-4-(2-{ 4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-
dihydro-pyridin-3-yl}-7-methyl-3H-benzimidazol-5-yl)-piperazine-1-carboxylic acid
cthyl ester;
4-[2-(3-Chloro-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3- { 6-[4-(3-fluoro-propyl)-
piperazin- 1-yl}-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-fluoro-ethyl)-piperazin-1-
yl]-4-methyl-1H-benzoimidazol-2-yl }- 1 H-pyridin-2-one;
4-[2-(3-Chloro4-fluoro-phenyl)-2-hydroxy-ethylamino]-3- { 6-[4-(3-fluoro-propyl)-
piperazin- 1-yl}-4-methyl-1H-benzoimidazol-2-yt } - IH-pyridin-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydrox y-ethylamino}-3- { 6-[4-(3-fluoro-propyl)-
piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
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4-[2-(3-Chloro-pbenyl)-2-hydroxy-ethylamino}]-3- { 4-methyl-6-[4-(3,3,3-trifluoro-
propyl)-piperazin-1-yl]}-1H-benzoimidazol-2-y! }- 1H-pyridin-2-one;
4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-{ 6-[4-(3-fluoro-propyl)-piperazin-
1-yl]-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{4-methyl-6-[4-(3.4,4-trifluoro-but-
3-enyl)-piperazin-1-yl)-1H-benzoimidazol-2-yl } - 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(3-fluoro-2-hydroxy-propyl)-
piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl } - 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-3-{ 6-[4-(2-hydroxy-2-methyl-
propyl)-piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl } -1H-pyridin-2-one;
(S)>4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3- { 6-[4-(2-hydroxy-ethyl)-
piperazin-1-yl]-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-one;
(5)-4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-3- { 6-[4-(2-hydroxy-
ethyl)-piperazin-1-yl)-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-one;
[4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-3-
yl}-7-methyl-3H-benzoimidazol-5-yl)-piperazin-1-yl]-acetonitrile;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(4-fluoro-butyryl)-piperazin-
1-yl}-4-methyl-1H-benzoimidazol-2-yl }-1 H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2,2-difluoro-acetyl)-
piperazin-1-yl]-4-methyl-1 H-benzoimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-methancsulfonyl-acetyl)-
piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
3-[6-(4-Acetyl-piperazin- 1-yl)-4-methyl-1H-benzoimidazol-2-yl]-4-[2-(3-chloro-
phenyl)-2-hydroxy-ethylamino]-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3<(4-methyl-6-{4-[2-(1-0x0- 114~
thiomorpholin-4-yl)-acetyl]-piperazin-1-yl } -1 H-benzoimidazol-2-yl)- 1 H-pyridin-2-
one;

4-{2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(6-{4-[2-(1,1-dioxo-116-
thiomorpholin-4-yl)-acetyl]-piperazin-1-y} }-4-methyl- | H-benzoimidazol-2-yl)- 1H-
pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{4-methyl-6-[4-(2-thiomorpholin-
4-yl-acetyl)-piperazin-1-yl)- 1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
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4-[2(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-methanesulfinyl-acetyl)-
piperazin-1-yl]-4-methyl-1H-benzoimidazol-2-yl }- 1H-pyridin-2-one;
4-[2«(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-methoxy-acetyl)-
piperazin-1-yl}-4-methyl-1H-benzoimidazol-2-y1 }- 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3- {4-methyl-6-[4-(2-methylsulfanyl-
acetyl)-piperazin-1-yl]-1H-benzoimidazol-2-yl }- 1H-pyridin-2-one;
3-{6-[4-(2-Chloro-acetyl)-piperazin-1-yl]-4-methyl- 1H-benzoimidazol-2-yl } -4-[2-(3-
chloro-phenyl)-2-hydroxy-ethylamino]- 1H-pyridin-2-one;
(S)-4-(2-{4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-2-0xo-1,2-
dihydro-pyridin-3-yl }-7-methyl-3H-benzimidazol-5-yl)-piperazine- 1-carbaldebyde;
(5)-4-(2-{4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-2-oxo-1,2-dihydro-pyridin-
3-yl}-7-methyl-3H-benzimidazo]-5-yl)-piperazine- 1-carbaldehyde;
(S)-4—[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-.morpholin-4—yl-
1H-benzoimidazol-2-yl)-1 H-pyridin-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-morpholin-
4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one;
4-[2-(3-Chloro-4-fluoro-phenyl)-2-hydroxy-ethylamino]-3-(4-methyl-6-morpholin-4-
yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one;
4-[2-(3-Chloro-4-methoxy-phenyl)-2-hydroxy-ethylamino}-3-(4-methyl-6-morpholin-
4-yl-1H-benzoimidazol-2-yl)-1H-pyridin-2-one;
4-[2-(7-Bromo-2,3-dihydro-benzofuran-5-yl)-2-hydroxy-ethylamino}-3-(4-methyl-6-
morpholin-4-yl-1H-benzoimidazol-2-yl)- 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino}-3-[4-methyl-6-[2(S),6(R)-
dimethyl-morpholine-4-yl]-1B-benzoimidazol-2-yl}-1H-pyridine-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-2(S)-hydroxy-ethylamino]-3-[4-methyl-6-
[2($).6(R)-dimethyl-morpholine-4-yl}-1H-benzoimidazol-2-yl}-1H-pyridine-2-one;
4-[2-(3-Chloro-phenyl)-(5)-2-hydroxy-ethylamino]-3-{ 6-{(R)-2-fluoromethyl-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl }- |H-pyridin-2-one and 4-[2(3-
chloro-phenyl)-($)-2-hydroxy-ethylamino]-3-{ 6-[{S)-2-fluoromethyl-morpholin-4-yl]-
4-methyl- 1 H-benzimidazol-2-yl }-tH-pyridin-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{ 6-[(R)-2-
fluoromethyl-morpholin-4-yl]-4-methyl- 1H-benzimidazol-2-yl }- 1H-pyridin-2-one
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and 4-[2-(3-bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{ 6-{(S)-2-
fluoromethyl-morpholin-4-y1]-4-methyl-1H-benzimidazol-2-yl } -1H-pyridin-2-one;
4-[2-(3-Chloro-4-methoxy-phenyl)<(S)-2-hydroxy-ethylamino]-3-{ 6-[(R)-2~
fluoromethyl-morpholin-4-yl}-4-methyl- 1H-benzimidazol-2-yl }-1H-pyridin-2-one
and 4-[2-(3-chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{6-[(S)-2-
fluoromethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl } -1H-pyridin-2-one;
4-[2-(7-Bromo-2,3-dihydro-benzofuran-4-yl){(S)-2-hydroxy-ethylamino]-3- { 6-{(R)-2-
fluoromethyl-morpholin-4-yl}-4~methyl- 1H-benzimidazol-2-yl } - 1H-pyridin-2-one
and 4-[2-(7-bromo-2,3-dihydro-benzofuran-4-yl)-(S)-2-hydrox y-ethylamino}-3-{ 6-
[(S)-2-fluoromethyl-morpholin-4-yl]-4-methyl- 1H-benzimidazol-2-yl } - 1H-pyridin-2-
one;

4-[2-(3-Chloro-phenyl)-(S)-2-hydroxy-ethylamino}-3-{6-[(R)-2-hydroxymethy]-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-one and 4-[2-(3-
chloro -phenyl)-(S)-2-hydroxy-ethylamino)-3- { 6-[(S)-2-hydroxy-methyl-morpholin-4-
yl]-4-methyl- 1H-benzimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{ 6-[(R)-2-
hydroxymethyl-morpholin-4-yl]-4-methyl- 1 H-benzimidazol-2-yl } -1H-pyridin-2-one
and 4—[2-(3-bromo-4-methoxy-phmyl)-(S)-Z—hydroxy-etliylm;ino]-3-(6-[(8)-2-
hydroxy-methyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-onc;
4-[2-(3-Chloro-4-methoxy-phenyl)(S)-2-hydroxy-ethylamino]-3-{ 6-[(R}-2-
hydroxymethyl-morpholin-4-yl]-4-methyl- 1 H-benzimidazol-2-yl }-1H-pyridin-2-one
and 4-[2-(3-chloro-4-methoxy-phenyl)-($)-2-hydroxy-ethylamino]-3-(6-[(S)-2-
hydroxy-methyl-morpholin-4-yl}-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-one;
4-[2+(3-Chloro-phenyl)-(S)-2-hydroxy-ethylamino]-3-[ 6-[(R)-2-methyl-morpholin-4-
yl}-4-methyl- 1H-benzimidazol-2-yl } - 1H-pyridin-2-one and 4-[2-(3-chloro-pheny})-
(S)-2-hydroxy-ethylamino]-3-{ 6-[(S)-2-methyl-morpholin-4-yl]-4-methyl- 1 H-
benzimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-($)-2-hydroxy-ethylamino]-3-{ 6-[(R)-2-methyl-
morpholin-4-yl]-4-methyl- 1 H-benzimidazol-2-yl } - 1H-pyridin-2-one and 4-[2-(3-
bromo-4-methox y-phenyl)-(S)-2-hydrox y-ethylamino]-3-{ 6-[(5)-2-methyl-morpholin-
4-yl]-4-methyl- 1 H-benzimidazol-2-yl } - 1H-pyridin-2-one;
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4-[2-(3-Chloro-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3- { 6-[(R)-2-methyl-
morpholin-4-yl]-4-methyl-1H-benzimidazol-2-y!l }-1H-pyridin-2-one and 4-[2-(3-
chloro-4-methoxy-phenyl)-(5)-2-hydroxy-ethylamino]-3-{ 6-[(S)-2-methyl-morpholin-
4-yl]-4-methyl-1H-benzimidazol-2-yl }-1H-pyridin-2-one;

5 4-[2-(3-Chloro-phenyl)-(S)-2-hydroxy-cthylamino]-3-{ 6-[(R}-2—mcthoxymethyl-
morpholin-4-yl]-4-methy}- |H-benzimidazol-2-y! }-1H-pyridin-2-one and 4-[2-(3-
chloro -pbenyl)-(S)-2-hydroxy-ethylamino]-3-{ 6-{[(S)-2-methoxy-methyl-morpholin-
4-yl]-4-methyl-1 H-benzimidazol-2-yl } - lLH-pyridin-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-(S)-2-hydroxy-ethylamino]-3-{ 6-[(R)-2-

10  methoxymethyl-morpholin-4-yl]-4-methyl-1H-benzimidazol-2-yi }-1H-pyridin-2-one
and 4-[2-(3-bromo-4-methoxy-phenyl)-(5)-2-hydroxy-ethylamino]-3-{ 6-[(S)-2-
methoxymethyl-morpholin-4-yl}-4-methy}-1H-benzimidazol-2-y1 } - 1H-pyridin-2-one;
4-[2-(3-Chloro-4-methoxy-phenyl)-(5)-2-hydroxy-cthylamino]-3-{ 6-[(R)-2-
methoxymethyl-morpholin-4-yl}-4-methyl- 1H-benzimidazol-2-yl } -1H-pyridin-2-one

15  and 4-[2-(3-chloro-4-methoxy-phenyl)-(5)-2-hydroxy-ethylamino]-3-{ 6-[(S)-2-
methoxymethyl-morpholin-4-yl)-4-methyi- 1 H-benzimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino]-3-[4-methyl-6-(4-methyl-
piperazin-1-yl)-1H-benzoimidazo]-2-yl]-1 H-pyridine-2-one;
4-[2-(3-Bromo-4-methoxy-phenyl)-2(S)-hydroxy-ethylamino)-3-[4-methyl-6-(4-

20 methyl-piperazin-1-yl)-1H-benzoimidazol-2-yl]-1H-pyridine-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3- { 6-f4-(acetamido)- piperidin-1-yl]-
4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-hydroxyacetamido)-
piperidin-1-yl]-4-methyl-1H-benzoimidazol-2-yl }- 1 H-pyridin-2-one;

25  4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino)-3-{ 6-[4-(2-fluoroacetamido)-
piperidin- 1-yl}-4-methyl-1H-benzoimidazol-2-yl } - 1H-pyridin-2-one;
4-[2-(3-Bromo-4-methox y-phenyl)-2-hydroxy-ethylamino]-3- { 6-[4-(acetamido)-
piperidin-1-yl]-4-methyi-1H-benzoimidazol-2-yl } -1H-pyridin-2-one;
4-[2-(3-Bromo -phenyl)-2-hydroxy-cthylamino]-3-{ 6-[4-(2-hydroxyacetamido)-

30 piperidin-1-yl]-4-methyl- 1 H-benzoimidazol-2-yl } - 1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-fluoroacetamido)-
piperidin-1-yl]-4-methyl-1 H-benzoimidazol-2-yl }- 1H-pyridin-2-one;
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4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-{4-(2-
methoxyethoxycarbamoyl)- piperidin -1-yl]-<4-methyl-1H-benzoimidazol-2-y1}-1H-
pyridin-2-one; _
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3- { 6-[4-(methox ycarbamoyl)-
piperidin -1-yl}-4-methyl-1H-benzoimidazol-2-yl}-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-{ 6-[4-(2-fluorocthoxy carbamoyl)-
piperidin -1-yl}-4-methyl-1H-benzoimidazol-2-yl }-1H-pyridin-2-one;
(S)4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(2-morpholin-4-yl-
ethoxy)-1H-benzimidazol-2-yl}-1H-pyridin-2-one;
(5)4-[2-(3-Bromo-4-methoxy-phenyl)-2-hydroxy-ethylamino}-3-[4-methyl-6-(2-
morpholin-4-yl-ethoxy)- |H-benzimidazol-2-yl]-1H-pyridin-2-one;
(S)4-[2-(3-Chloro-phenyl)-2-hydroxy-cthylamino]-3-[4-methyl-6-(2-methoxy-
ethoxy)-1H-benzimidazol-2-yl]-1H-pyridin-2-one;
(5)4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-[4-methyl-6-(2-hydroxy-
ethoxy)- 1 H-benzimidazol-2-yl}- 1H-pyridin-2-one;
(5)-4-12-(3-Bromo-4-methoxy-phenyl}-2-hydroxy-ethylamino]-3-[4-methyl-6-(2-
morpholin-4-yl-propoxy)-1H-benzimidazol-2-yl]-1H-pyridin-2-one;
(5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-3-[4-methyl-6-(2-morpholin-4-yl-
propoxy)-1H-benzimidazol-2-yl}-1H-pyridin-2-one;
(5)-3-(4-Bromo-6-morpholin-4-ylmethyl-1H-benzimidazol-2-yl)}-4-{2-(3-chloro-
phenyl)-2-hydroxy-ethylamino]- 1 H-pyridin-2-one;
(S)-3-[4-Bromo-6-(4-methyl-piperazin- 1-ylmethyl-1H-benzimidazol-2-yl)-4-[2-(3-
chloro-phenyl)-2-hydroxy-ethylamino]- 1H-pyridin-2-one;
(5)-4-[2-(3-Chloro-phenyl)-2-hydroxy-ethylamino}-3-[4-methyl-6-(4-methyl-
piperazin-1-ylmethyl)-1H-benzimidazol-2-yl]-1H-pyridin-2-one;
4-[2-(3-Chloro-phenyl)-2(S)-hydroxy-ethylamino]-3-[4-methyl-6-(1,4,5,6-
tetrahydropyrimidine-1-yl)-1H-benzoimidazol-2-yl]-1H-pyridine-2-one; and
4-[2-(4-Methoxy-3-Chloro-phenyl)-2(S5)-hydroxy-ethylamino]-3-[4-methyl-6-
(1,4.5,6-tetrahydropyrimidine-1-yl)- | H-benzoimidazol-2-yl]- 1 H-pyridine-2-one.

50. A pharmaceutical composition comprising a compound according to claim 1
and a pharmaceutically acceptable carrier.
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51. The pharmaceutical composition according to claim 50 further comprising at
least one other anti-cancer agent formulated as a fixed dose.

52. The pharmaceutical composition according to claim 51, wherein said anti-
cancer agent is selected from the group consisting of: tamoxifen, toremifen,
raloxifene, droloxifene, iodoxyfene, megestrol acetate, anastrozole, letrazole,
borazole, exemestane, flutamide, nilutamide, bicalutamide, cyproterone acetate,
goseselin acetate, luprolide, finasteride, berceptin, methotrexate, 5-fluorouracil,
cytosine arabinoside, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin, mithramycin, cisplatin, carboplatin, melphalan, chlorambucil,
busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotephan, vincristine, taxol,
taxotere, etoposide, teniposide, amsacrine, irinotecan, topotecan, an epothilone, Iressa,
OSI-774, angiogenesis inhibitors, EGF inhibitors, VEGF inhibitors, CDK inhibitors,
Herl and Her2 inhibitors and monoclonal antibodies.

53. A method of treating 2 condition associated with at least one tyrosine
kinase enzyme comprising administering to 2 mammalian species in need of such
treatment an effective amount of a compound according to claim 1.

54. The method according to claim 53 wherein said tyrosine kinase enzyme is
Abl, CDX's, EGF, EMT, FGF, FAK, Fik-1/KDR, HER-2, IGF-1R, IR, LCK, MET,
PDGF, Src, or VEGF.

55. The method according to claim 53 further comprising administering to said

mammalian species at least one other anti-cancer agent in combination with said

compound.

56. The method according to claim 53 wherein the condition is cancer.
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57. A method for treating cancer, comprising administering to a mammalian
species in need of such treatment, a therapeatically effective amount of the
composition of claim 50 or 51.

5 58. A method for treating proliferative diseases, comprising administering to a
mammalian species in need of such treatment a therapeutically effective amount of
the composition of claim 50 or 51.
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INHIBIDORES DE TIROSINA CINASA NOVEDOSOS

SOLICITUDES RELACIONADAS

Esta solicitud reivindica el beneficio bajo 1la
seccién 35 U.S.C. 119 e de la solicitud de patente
provisional estadounidense No. 60/279,327 presentada en

marzo 28, 2001.

CAMPO DE LA INVENCION

La presente invenciédn se relaciona de manera general
con el campo de la inhibicién de la enzima tirosina

cinasa utilizando moléculas pequeflas novedosas.

ANTECEDENTES DE LA INVENCION

Las tirosina cinasas son una clase de enzimas, que
catalizan la transferencia del fosfato terminal de 1la
adenosina trifosfato al grupo hidroxilo fenélico de un
residuo de tiroxina presente en la proteina objetivo. Las
tirosinas cinasas Jjuegan un papel critico en 1la

traduccién de la seflal de varias funciones celulares que



incluyen proliferacién celular, carcinogénesis,
apoptosis, y diferenciaciétn celular (Plowman, G. D.;
Ullrich, A.; Shawver, L. K.: Receptor Tyrosine Kinases As
Targets For Drug Intervention, DN&P (1994) 7: 334-339).
Por lo tanto los inhibidores de estas enzimas serian
titiles para el tratamiento o prevencién de enfermedades
proliferativas que son dependientes de estas enzimas.
Fuerte evidencia epidemiolégica sugiere que la sobre
expresiébn o la activaciétn de las proteinas receptoras
tirosina cinasas que conducen a seflalizacién mitogénica
constitutiva es un factor importante en el desarrollo de
malignidades humanas. Las tirosina cinasas que se han
implicade en estos procesos incluyen Abl, CDK's, EGF,
EMT, FGF, FAK, Flk,-1/KDR, HER-2, IGF-1R, IR, LCK, MET
PDGF, Src, y vega (Traxler, P. M. Protein Tyrosine Kinase
Inbitors in CancerTreatmen. Exp. Opin. Ther. Patents
(1997) 7: 571-588; incorporado aqui como referencia). De
esta manera, existe una necesidad actual de investigar
compuestos novedosos que puedan ser utilizados para

regular o inhibir las enzimas de la tirosina cinasa.

RESUMEN DE LA INVENCION

La presente invencidén se relaciona con compuestos

que inhiben las enzimas de la tirosina cinasa,



composiciones que contengan compuestos que inhiban 1la
tirosina cinasa y métodos de utilizacién de inhibidores
de enzimas de tirosina cinasa para tratar enfermedades
que son caracterizadas por una sobre expresién o sobre
regulacién de actividades de tirosina cinasa tal como
céancer, diabetes, restenosis, arteriosclerosis,
psoriasis, enfermedades angiogénicas Y desordenes
inmunolégicos (Powis, G,; Workman, P. Signaling targets
For The Development of Céancer Drugs. Anti-CaAncer Drug
Design (1994), 9: 263-277; Merenmies, J.; Parada, L. F.;
Henkemeyer, M. Receptor Tyrosine Kinase Signaling in
Vascular Development. Cell Growth Differ (1997)8: 3-10;
Shawver, L. K.; Lipsosn, K. E.; Fong, T. A. T.; McMahon,
G.; Plowman, G. D.; Strawn, L. M. Receptor Tyrosine
Kinase As Targets For Inhibition of Angiogenesis. Drug
Discovery Today (1997)2: 50-63; todas incorporadas aqui

como referencial.

Ademads de ser utilizado como agentes simples, se
contempla que los inhibidores de tirosina cinasa puedan
mejorar la actividad de tratamientos citotébxicos o
citostdticos cuando se wutilizan en combinacidén con

terapias esténdar conocidas en la técnica.

La presente invencidén estéd dirigida a compuestos que

tienen la férmula I

)20



n? 1 =)
" : Sw
N ¢

ol R° R R

Sus enantiémeros, diastereomeros, sales farmacéuticamente

aceptables, hidratos, prodrogas y solvatos de estos;

En donde

X se selecciona del grupo dque consiste de
N,C,alquilo C;-Ci3, alquilo C;-C3; sustituido con uno o mas
R’, y un enlace directo;

Y se selecciona del grupo que consiste de O y S;

W se selecciona del grupo que consiste de N, C, 0, ¥y
S, siempre que cuando W sea O o S, R? este ausente;

R}, R?}, R? R‘ R5 RS R’. R R% son cada uno
independientemente seleccionados del grupc que consiste
de H, alquilo C;-C¢, alquenilo, alquinilo, cicloalquilo,
heterocicloalquilo, halo, amino, OR®®, NO;, OH, SR®,
NRS°RS!, CN, COsto, CONR®°R®*, CO,NR®°R®: , NR“CON‘RWR“,
NR®SsO,R®!, SO,NR®“R®, C(NR®*})NR®°R®’, arilo, heteroarilo,
(CHz) nOR®?, (CHz) WNRSRS!, (CH,) nSR®?, (CHz) sarilo,
{CHz) heteroarilo, (CH),heterocicloalquilo, NH-Z-arilo, y
NH-Z-hetercarilo;

En donde nes 1 a 3; y
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Z se selecciona del grupo que consiste de la cadena
alquilo ¢;-C*, alquenilo, y alquinilo; Z tiene uno o mas
grupos hidroxi, tiol, alcoxi, tioalcoxi, amino, halo,
NR®°SO,R®, Z opcionalmente incorpora uno © mAs grupos
seleccionados del grupo que consiste de CO, CNOH, CNOR®*®,
CNNR®®, CNNCOR®*® y CNNSO:R®’; y

R%°, R®, y R®2 son independientemente seleccionados
del grupo que consiste de H, alquile, alquenilo,
alquinilo, «c¢icloalquilo, cicloalquilalquilo, hidroxi,
alcoxi, arilo, heteroarilo, hetercarilalquilo, y alquil-

R?*® en donde

R*® es hidrégeno, alquenilo, hidroxi, tiol, alcoxi,
ticalcoxi, amino, alquilamino, dialquilamino, arilo,
heteroarilo, ciano, halo, sulfoxi, sulfonilo, -NR¥COOR%:,
~NR¥C(0)R*, -NR¥sO,R*, -C(O)NR*R*, heterocarilo o

heterocicloalquilo, y

R*® y R son, independientemente, hidrogeno,

alquilo, cicloalquilo, o alquil-R%.

En las modalidades preferidas, R!, R’, R? y R’ son
H;
R? Y R' son H o F;
Y es O;

X se selecciona del grupo que consiste de N y CH;
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W es N;
Rs.se selecciona del grupo que consiste de H, metilo,
etilo, isopropilo, butilo secundario, ciclopropilo, F, ¥y
CF*;
R® se selecciona del grupo que consiste de H, 2-
aminoimetilpiridina, NHCH({CH,0H), CHzph, NHCH:CH(OH)arilo,
y NHCH (CH20H)CHz arilo; y

R?® se selecciona del grupo que consiste de OR®,
C (NH) NHR®?, C (0) NHRS? imidazol, imidazolina,
tetrahidropirimidina, pirazina, morfolino, homomorfolino,
piperidina, pirrolidina, homopiperazina, y amino; en
donde

R®® se selecciona del grupo que consiste de H,
alquilo, cicloalquilo, heterocicloalquilo, y alquil-R%*® en
donde R?»® es hidrogeno, alquenilo, hidroxi, tiol,
tioalcoxi, alcoxi, tioalcoxi, halo, cano, sulfoxi,
sulfonilo, -NR°COOR®, -NR3eC(0)R>, -NR1oS0:R™, -C(0O)NR*’R%,

0 un heterocarilo o heterocicloalquilo;

Rag y Ra; son, independientemente, hidrégeno,

alquilo, cicloalquilo, o alquil-R?®.

La invenciétn también suministra una composicién
farmacéutica que comprende un compuesto de f6érmula 1,
como se definié anteriormente, Y un portador

farmacéuticamente aceptable.



La invencién ademds suministra wuna composicién
farmacéutica que comprende un compuesto de férmula I,
como se definié anteriormente, en combinacién con
portador farmacéuticamente aceptable y al menos uno de
otro agente anticanceroso opcionalmente formulado como

una dosis fija.

Adicionalmente se suministra un método de
tratamiento de una condicidédn asociada con al menos una
enzima de tiroxina cinasa que comprende administrar a
unas especies de mamifero necesitados de tal tratamiento
una cantidad efectiva de un compuesto de férmula I como
se definié anteriormente. Adicionalmente, la invencién
suministra un método para tratar una condicién asociada
con al menos una enzima de tiroxina cinasa que comprende
administrar a especies de mamiferos al menos otro agente
anticanceroso en combinacién con un compuesto de férmula

I como se definidé anteriormente.

DESCRIPCION

La presente invenciétn suministra compuestos de
f6rmula I, como se definié anteriormente, composiciones
farmacéuticas que emplean tales compuestos y métodos de

utilizacién de tales compuestos.
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Listadas adelante estdn las definiciones de varios
términos utilizados para describir los compuestos de la
presente invencién. Esta definicién aplica a los términos
_como ellos son utilizados a través de la especificacién
(a menos que ellos estén limitados de otra manera en
casos especificos) o individualmente como parte de un

grupo mayor.

El término “alquilo” aqui solo o como parte de otro
grupo se refiere a un alcano monovalente (hidrocarburos)
radical derivado que contiene de 1 a 12 &tomos de carbono
a menos que se defina otra cosa. Un grupo alquilo es un
grupo de hidrocarburo saturado, recto, ramificado o
ciclico opcionalmente sustituido. Cuando estén
sustituidos, los grupos alquilo pueden ser sustituidos
con hasta 4 grupos sustituyentes, R como se definié, en
cualquier punto disponible de unién. Cuando el grupo
alquilo se dice que es sustituido con un grupo alquilo,
este se utiliza intercambiablemente con “un grupo alquilo
ramificado”. Ejemplos no sustituidos de tales grupos
incluyen metilo, etilo, propilo, isopropilo, n-butilo, t-
butilo, isobutilo, pentilo, hexilo, isohexilo, heptilo,
4,4-dimetilpentilo, octilo, 2,2,4-trimetilpentilo,
nonilo, decilo, undecilo, dodecilo, Y similares.

Sustituyentes de ejemplc pueden incluir pero no estéan



limitados a uno o mis de los siguientes grupos: hidroxi,
halo, (tales como F, Cl, Br, I) haloalquilo (tales como
CCLs o CFi), alcoxi, alquiltio, ciano, carboxi (-COOH},
alquilcarbonilo (-C{O)R), alcoxicarbonilo (-OCOR}, amino,
carbamoilo (-NHCOOR o —-OCONHR), urea {(-NHCONHR), tiol, (-
SH}, sulfoxi, sulfonilo, arilo, heteroarilo, Yy
heterocicloalquilo. Los grupos alquilc como se definieron
también pueden comprender uno o mas dobles enlaces
carbono a carbono o uno o mAs triples enlaces carbono a
carbono. Los grupos alquilo pueden también estar
representados por la férmula alquilo -R®®>. En las
modalidades preferidas, el grupo alquilo es un grupo
metilo, etilo, propilec o butilo e incluye grupos metilo,

etilo, propilo o butilo sustituidos.

El término “algquenilo” aqui solo o como parte de
ctro grupo se refiere a un radical de hidrocarburo recto,
ramificado o ciclico que contiene de 2 a 12 Atomos de
carbono y al menos un enlace doble carbono a carbonc. Un
grupo alquenilo puede ser opcionalmente sustituido de 1la

misma manera como se describié para un grupo alquilo.

El término “alquinilo” aqui so0lo © como parte de
otro grupo se refiere a un radical hidrocarburo recto,
ramificado o ciclico que contiene de 2 a 12 Atomos de

carbono y al menos un triple enlace carbonc a carbonec. Un
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grupo alquinilo puede ser opcionalmente sustituido de 1la

misma manera como se describié para un grupo alquilo.

El término “alcoxi” como 8Se utilizdé solo o en
combinacién se refiere aqui a un grupo alquilo de cadena
recta o ramificada covalentemente unido a la molécula
padre a través de una unién al &tomo de oxigeno que
contiene 1 a 10 Atomos de carbono y los términos “alcoxi
Ci-¢” y “alcoxi inferior” se refieren a tales grupos dque
contienen desde unc a 6 a&tomos de carbono, los ejemplos
incluyen, pero no estdn limitados a, metoxi, etoxi,
propoxi, isopropoxi, butoxi, t-butoxi y similares. El
término “opcionalmente sustituido” cuando se utiliza en
conexién con un sustituyente alcoxi se refiere al
reemplazo de hasta 2 hidrdgenos, preferiblemente sobre
diferentes Aatomos de carbono con un radical seleccionado
del grupo de alquile inferior, £fenilo, ciano, halo,
trifluorometilo, nitro, hidroxi, alcanoilo, amino,
monoalquilo, amino y dialquilamino. Los grupos alcoxi
pueden ser sustituidos de la misma manera que los grupos
alquilo pueden ser sustituidos como sSe describid

anteriormente.

El término “sulfoxi” aqui solos como parte de un
grupo se refieren a —-SO y pueden ser sustituidos con, por

ejemplo, grupos alquilo o arilo.
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El termino “sulfonilo” aqui solos o como parte de un
grupo se refieren a -5S0; y pueden ser sustituidos con

grupos alquilo o arilo.

El término “amino” aqui solos como parte de otros
grupos se refieren a -NH;. Un ‘“amino” puede ser
opcionalmente sustituido con 1 o 2 sustituyentes, que
pueden ser iguales o diferentes, tales como alquilo,

arilo, arilalquilo, alquenilo, alquinilo, heteroarilo,

heterocarilalquilo, ciclohetercalquilo,
ciclochetercalquilalquilo, cicloalquilo,
cicloalquilalquila, haloalquilo, hidroxialquilo,

alcoxialquilo, o tiocalquilo. Los sustituyentes preferidos
incluyen alquilamino y dialquilamino, tal como
metilamino, etilamina, dimetilamino, y dietilamino. Estos
sustituyentes pueden ser adicionalmente sustituidos por
un 4acido carboxilico o cualquiera de los sustituyentes
alquilo o arilo establecidos aqui. Ademéas, los
sustituyentes amino pueden ser tomados juntos con el
atomo de nitrédgeno al cual ellos estian unidos para formar
l-pirrolidinilo, l-piperodinilo, l-azepinilo, 4-
morfolinilo, 4-tiamorfolinilo, 4-sulfoximorfolino, 4-
sulfonilmorfolino, l-piperazinilo, 4-alquil-1-
piperazinilo, 4-arilalquil-l-piperazinilo, 4-

diarilalquil-l-piperazinilo, l-homopiperazinilo, 4-
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alquil-l1-homopiperazinilo, 4,arllalquilo-1-
homopiperazinilo, 4-diarilalquil-l-homopiperazinilo; 1-
pirrolidinilo, l-piperidinilo, o l-azepinilo,
opcionalmente sustituidos con alquilo, alcoxi, alquitio,

halo, trifluorometilo o hidroxi.

El término “arilo” aqui solo o como parte de otro grupo
se refiere a anillos aromidticos monociclicos o
biciclicos, por ejemplo fenilo, fenilo sustituido y
similares, y también grupos que estdn fusionados. Por
ejemplo, naftilo, fenantrenilo, y similares. El grupo
arilo contiene asi al menos un anillec que tiene al menos
6 atomos, con hasta 5 de tales anillos estando presentes,
conteniendo hasta 22 &atomos alli, con enlaces dobles
alternantes (resonantes) entre dtomos de carbono
adyacente o heterocAdtomos adecuados. Los grupos arilo
pueden opcionalmente ser sustituidos con uno mas grupos,
incluyendo pero no limitados a halégeno, alquilo,
alquenilo, alquinilo, alcoxi, hidroxi, carboxi,
carbamoilo, alquiloxicarbonilo, alquilaminocarbonilo,
nitro, trifluorometilo, aminos, cicloalquilo, <ciano,
alquil S(0), (m-o; l, 2), o tiocl. Los grupos arilo
también pueden ser sustituidos con grupos
heterccicloalquilo y heterocicloarilo para formar anillos

fusionados, tales como dihidrobenzofuranilo, oxindolilo,
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indolilo, indolinilo, oxindolilo, benzoxazolidinonilo,

benzoxazolinilo, y benzoxazolidinona.

El termino “cicloalquilo” aqui solc o como parte de
otro grupo se refiere a anillos de hidrocarburo
completamente saturados o parcialmente saturados de 3 a
9, preferiblemente 3 a 7 Atomos de carbono. Ademas, un
cicloalquilo puede ser sustituido. Un <cicloalquilo
sustituido se refiere a tales anillos que tienen uno dos
o tres, sustituyentes, preferiblemente uno, seleccionado
del grupoc que consiste de halo, alquilo, alquilo
sustituido, alquenilc alquinileo, nitro, ciano, oxo(=0),
hidroxi, alcoxi, tiocalquilo, ~COQsH, -OC(=0)H, COx-alquilo,
-0C(=0)alquilo, =N-OH, =N-O-alquilo, arilo, hetercarilo,
heterociclo, un cetal de 5 o 6 miembros (es decir 1,3-
dioxolano (o} 1,3-dioxano), -NR'R"*, -C(=O)NR*R* ", -
OC{=O)NR'R"", -NR'COz'R"*,-NR'C=0}R"*,-SO,NR'R" ", Y -
NR'SC;'R*™ ", en donde cada uno de R y R'' es
independientemente seleccionado de hidrdégeno, alquilo,
alquilo sustituido y c¢icloalquilo, o R'y R°" 3Jjuntos
forman un anillo heterociclo o heterocarilo. Los grupos
cicloalquilo pueden también ser sustituidos con
heterocatomos tales como O, N, y S para formar grupos
heterocicloalquilo. Los grupos heterocicloalquilo
preferidos incluyen opcionalmente morfolino sustituido

homomorfolino (anillo de 7 miembros), tiomorfolino,
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piperazina, homopiperazina, (anillo de 7 miembros), Yy

piperidina.

El término “hetercarilo” aqui solo o como parte de
otro grupo se refiere a grupos monociclicos de 5 o 6
miembros aromaticos sustituidos y no sustituidos, grupos
biciclicos de 9 o 10 miembros, o grupos triciclicos de 11
a 14 miembros que tienen al menos un heterocatomo (O, S o
N) en al menos unc de los anilles. Cada anillo del grupo
de heteroarilo que contiene un heteroidtomo puede contener
uno o dos A&tomos de oxigeno o de azufre y/o de 1 a 4
Atomos de nitrégeno siempre y cuando el numero total de
hetercdtomos en cada anillo sea 4 0 menos y cada anillo
tenga al menos un atomo de carbono. Los anillos
fusionados que completan 1los grupos biciclicos vy
triciclicos pueden contener solo Atomos de carbono y
pueden ser saturados, parcialmente saturados o
insaturados. Los atomos de nitré6genoc y azufre pueden
opcionalmente ser oxidados y 1los &tomos de nitrbégeno
pueden opcionalmente ser cuaternalizados. Los grupos
heteroarilo que son biciclicos o triciclicos deben
incluir al menos un anillo completamente aromdtico pero
el otro anillo fusionado o anillos pueden ser aromaticos
o no aromidticos. El grupo heterocarilo puede estar unido a
cualquier &tomo de nitrégeno o carbono disponible de

cualquier anillo. El sistema de anillo heteroarilo puede
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contener cero, uno, dos, o tres sustituyentes
seleccionados del grupo que consiste de halo, alquilo,
alquilo sustituido, alquenilo, alquinilo, nitro, ciano,
hidroxi, alcoxi, tiocalquilo, -COsH, -0OC(=0)H, COr-alquilo,
~-0Cc{=0)alquilo, fenilo, benzilo, feniletilo, feniloxi,
feniltio, cicloalquilo, cicloalquilo sustituido,
heterociclo, hetercarilo, -NR'R™ ", -C(=O)NR'R" ", -
OC(=0O)NR'R" ", =NR'CO;'R"*,-NR*C=0)R"*,-S0,NR'R" ", Y -
NR*SO2°'R" ", en donde cada wuno de R' y R'" es
independientemente seleccionado de hidrégeno, alquilo,
alquilo sustituido, y cicloalquilo, o R** y R"" juntos

forman un anillo heterociclo o heterocarilo.

Grupos de heterocarilo monociclicos de ejemplo
incluyen pirrorilo, pirrolidinilo, imidazolinilo,
pirazolilo, pirazolinilo, imidazolilo, oxazolilo,
isoxazolilo, tiazolilo, tiadiazolilo, isotiazolilo,
furanilo, tienilo, oxadiazolilo, piridilo, pirazinilo,

pirimidinilo, piridazinilo, triazinilo, y similares.

Grupos heteroarilo biciclicos de ejemplo incluyen

indolilo, indolinile, oxindolilo, benzoxazclidinona,

benzotiazolilo, benzodioxclilo, benzoxazolilo,
benzotienilo, quinolinilo, tetrahidroisoquinolinilo,
isoquinolinilo, benzimidazolilo, benzopiranilo,

indolizinilo, benzofuranilo, cromonilo, coumariniloe,
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benzopiranilo, cinolinilo, quinoxalinilo, indazolilo,
pirrolopiridilo, furopiridinilo, dihidroisoindolilo,

tetrahidroquinolinilo y similares.

Grupos heteroarilos triciclicos de ejemplo incluyen

carbazolilo, benzindolilo, fenantrolinilo, acridinilo,

fenantridinilo, xantenilo, y similares.

El término “halégeno” o “halo” aqui solo o como
parte de otros grupos se refiere a cloro, bromo, fluor o

yodo seleccionado de una manera independiente.

El término “hidroxi” aqui solo o como parte de otros

grupos se refiere a -OH.

El término “tiocalcoxi” aqui solo o como parte de
otro grupo se refiere a un grupo alquilo como se definié
aqui unido al grupo molecular padre a través de un &atomo
de azufre. Ejemplos de ticalcoxi incluyen, pero no estan

limitados a, tiometoxi, tioetoxi, y similares.

Abreviaturas: “Ph* representa fenilo; “Me”

representa metilo; y “Et” representa etilo.

Un “agente anticanceroso” como se utiliza aqui

incluye tratamientos anticancerosos conocidos tales como
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terapia de irradiacién o con agentes citostéticos o
citotéxicos, tales como por ejemplo, perc no limitados a,
agentes interactivos de ADN, tales como cisplatina o
doxorubicina, Inhibidores de topoisomeraza II, tales como
etoposido; inhibidores de topoisomerasa I tales como CPT-
11 o topotecano; agentes interactuantes de tubulina,
tales como paclitaxel, docetaxel, o 1las epotilonas;
agentes hormonales, tales como tamoxifeno; inhibidores de
timidilato cintaza, tales «como 5-fluoroacil; anti-
metabolitos, tales como metotrexato, inhibidores de
tirosina cinasa tales como Iresa y OSI-774; inhibidores
de angiogénesis; inhibldores de EGF; inhibidores de VEGF,
inhibidores de CDK; inhibidores de Herl/2 y anticuerpos
monoclonales dirigidos contra receptores del factor de

crecimiento tales como erbitux (EGF) y herceptina (Her2).

Cuando un grupo funcional se denomina “protegido”,
esto significa que el grupo estid en forma modificada para
precluir las reacciones colaterales indeseables en el
sitio protegido. Los grupos protectores adecuados para
los compuestos de la presente invencldén se reconoceran de
la presente solicitud tomando en cuenta el nivel de
experticio, y con referencia a los textos esténdar, tales
comoc Greene, T. W. et al., Protective Groups in Organic

Synthesis, Wiley, N. Y. (1991).
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Cuando el alquilo Ci—-g, alquenilo, alquinilo,
cicloalquuilo son sustituidos, ellos son preferiblemente
sustituidos con uno o mas hidroxi, ciano, carbamoilo,
hidroxi, alcoxi, tiol, alquenilo, tioalcoxi, amino,
alquilamino, amido, sulfonileo, sulfoxi, sulfonamido,

halo, heterocicloalquilo, arilec o hetercarilo.

Cuando el arilo o heteroarilo son sustituides, ellos
son preferiblemente sustituidos con uno ¢ mads alquilo,
algquenilo, alquinilo, c¢iano, carbamoilo, hidroxi, alcoxi,
ticalcoxi, amino, amido, sulfonamido, halo o con R*, R"®
en donde R°, R'' forman un anillo que esta fusionado al
grupo arilo. Cuando CHzarilo 0 heteroarilo son
sustituidos, ellos son preferiblemente sustituidos con
uno mas alquilo, alquenilo, alquinilo, ciano,
carbamoilo, hidroxi, alcoxi, tiocalcoxi, amino, amido,

sulfonamido, o alégeno.

Cuando los grupos NH-Z-arilo o NH~Z-heteroarilo son
sustituidos ellos son preferiblemente sustituidos con uno
o mas alquilo, alquenilo, alquinilo, hidroxi, alcoxi,
tiocalcoxi, amino, halégeno, nitro, nitrilo, carboxilato,
alcoxicarbonilo, carbamoilo, éster, amida, arilo, o

heteroarilo.

14S
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Los nimeros en el subindice después del simbolo “C”
definen el nuimero de &tomos de carbono que un grupo
particular puede contener. Por ejemplo”alquilo C;~¢”
significa una <cadena de carbono saturada recta
ramificada de 1 a 6 Atomos de carbono; los ejemplos
incluyen metilo, etilo, n-propilo, isopropile, n-butilo,
sec-butilo, isobutillo, t-butilo, n-pentilo, sec-pentilo,
isopentilo, vy n~hexilo. Dependiendo del contexto
“Yalquilo C;-¢” también se puede referir a alquileno C;-¢
que puentea dos grupos; ejemplos incluyen propano -1, 3-
diilo, butano-1,4-diilo, 2-metil-butano-1,4-diilo etc.
“Yalquenilo Cz—¢” significa una cadena de carbono recta o
ramificada que tiene al menos un doble enlace carbono-
carbono, y que tiene de 2 a 6 &Atomos de carbono; los
ejemplos incluyen etenilo, propenilo, isopropenilo,
butenilo, isobutenilo, pentenilo, y hexenilo. Dependiendo
del contexto, “alquenilo C;-¢” también se puede referir a
alcanodiilo, C2-¢ <que puentea dos grupos; ejemplos
incluyen etileno -1,2-diilo (vinileno), 2Z-metil-2-buteno-
1,4-diilo, 2-hexano-1, 6-diilo, etc. “alquinilo Cz—¢”
significa una cadena de carbono recta o ramificada que
tiene al menos un enlace triple carbono-~carbono, y de 2 a
6 Aatomos de carbono; los ejemplos incluyen etinilo,

propinilo, butinilo y hexinilo.
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El término “alquilo-R*®” incluye opcionalmente grupos
alquilo sustituidos tales como metilo, etilo, propilo, ¥
butilo, unidos a un grupo R**. R?® incluye generalmente
Hidrégeno, alquenilo, hidroxi, tiol, alcoxl, tiocalcoxi,
amino, alquilamino, dialquilamino, arilo, eteroarilo,
ciano, halo, sulfoxi, sulfonilo, -NHCOOH, -NHC{O)-,-
NHSO,-, -C(O})NHz2, grupos hetercarilc o heterocicloalquilo

tales como morfolinilo o grupos que tienen la férmula:

—~?J*L"j’ﬂ¢3 "J. 3
~2 1, A< —c, &

Los términos “imidazol” y imidazolina” aqui solos o
como parte de otro grupo incluyen imidazoles sustituidos
y imidazolinas sustituidas. Similarmente, el término
“tetrahidropirimidina” incluye tetrahidropirimidina
sustituidas. De manera similar los términos “piperazina”,
“piperidina”, *morfolino”, “*homopiperazinas”,
“homomorfolino” vy “pirolidina” incluyen piperazinas
sustituidas, piperidinas sustituidas, morfolinos
sustituidos, homomorfolinos sustituidos y pirreclidinas

sustituidas, respectivamente.

T
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Los compuestos de la presente invencién tienen la

férmula general I

R® N W
R ':,
RS R W
I
Sus enantiomeros, diastereomeros, sales

farmacéuticamente aceptables, hidratos, prodrogas Yy

solvatos de estos,

En donde

X se selecciona del grupec que consiste de N, C,
alquilo C;-Cs, alquilo C;-Cs; sustituido con uno o més R’, y
un enlace directo;

Y se selecciona del grupo que consiste de O y S;

W se selecciona del grupo que consiste de N, C, O, ¥y
S, siempre que cuando W sea 0 o S, R® este ausente;

R, R?, R’ R', R® RS R'. R? R son cada uno
independientemente seleccionados del grupo gque consiste
de H, alquilo C;~C¢, alquenilo, alquinilo, cicloalquilo,
heterocicloalquilo, halo, amino, OR®®, NO;, O©OH, SR%,
NRRE!, CN, CO,R®, CONRS*R®!, CO,NR®*R®* , NRS2CONRS°R®,

NR®*°S0,R®, SO,NR®°R®', C (NR®?)NR®°R®!,
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arilo, heteroarilo, (CHz),OR®, (CHz)»NR®*R®!, (CH;),sR®’,
(CHz)parilo, {CH;) heteroarilo, {CHz) sheterocicloalquilo,
NH-Z-arilo, y NH-Z-heteroarilo;

En donde nes 1 a 3; y

2 se selecciona del grupo que consiste de la cadena
alquilo C;-C4, alquenilo, y alquinilo; Z tiene uno o mas
grupos hidroxi, tiol, alcoxi, tiocalcoxi, amino, halo,
NR%°sO,R®}, 2 opcionalmente incorpora uno o m&s grupos
seleccionados del grupo que consiste de CO, CNOH, CNOR®,
CNNR®°, CNNCOR®® y CNNSOR*’; y

R%°, RS!, y son independientemente seleccionados del
grupo que consiste de H, alquilo, alquenilo, alquinilo,
cicloalquilo, cicloalquilalquilo, hidroxi, alcoxi, arilo,

heteroarilo, heteroarilalquilo, y alquil-R?® en donde

R?® es hidrégeno, alquenilo, hidroxi, tiol, alcoxi,
ticalcoxi, amino, alquilamino, dialquilamino, arilo,
heteroarilo, ciano, halo, sulfoxi, sulfonilo, -NR?COOR*,
~NR*C (0)R¥,  -NR*S0,R*, -C(O)NR*R*, heterocarilo o

heterocicloalquilo, y

R¥® y R¥ son, independientemente, hidrégeno,

alquilo, cicloalquilo, o alquil-R25.

En algunas modalidades de la presente invencién, R3?

es-o R%. R%® es alquilo, o-alquil-R?»®>, donde R?® es
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hidrégeno, alquenilo, hidroxi, tiol, alcoxi, tioalcoxi,
amino, halo, ciano, alquilsulfoxi, alquilsulfonilo, -
R*°COOR?, -NR3°%C(0)R¥, -NR¥’SO,R*, -C(0)NR*°R*, heteroarilo
o heterocicloalquilo; Y R* Y R* son, independientemente,
hidrégeno, alquilo, cicloalquilo, o alq‘uilo—R"’. En las
modalidades preferidas R%® es metilo -(CHz).CH;0H, o-

(CHz) \CH,N (CH2CH2)20, Y n es 0, 1, o 2.

En algunas rmodalidades, R* es piperazina,
homopiperazina, 3-metilpiperazina, o 3,5-
dimetilpiperazina siendo opcionalmente sustituida en la
posicién 4-N con un compuesto seleccionado del grupo que
consiste de alquilo, arilo, cicloalquilo,
cicloalquilalquilo, heterocicloalquilo, alquil-R?®, -C{0)-
R'®>, o -CO;R!® donde R'® es hidrbgeno, alquilo, arilo,
alquil-R25, amino, © arilo; R25 es hidrégeno, alquenilo,
hidroxi, tiol, alcoxi, ticalcoxi, amino, alquilamino,
dialquilamino, ciano, halo, sulfoxi, sulfonilo,
arilsulfonilo, -NR¥CoOR3!, -NR¥C(O)R*, -NR%°sO,R*, -
C(O)NRR3, heteroarilo o heterocicloalquilo y R*® y R¥
son, independientemente, hidrégeno, alquilo,
cicloalquilo, o alquil-R?®, En modalidades preferidas, la
piperazina es sustituida con Me, CH2 ciclopropilo,
CH2CH;NMe;, CHCHzNet:, CH:CHpNH;, CH,CH,NHMe, CHCH;NHEt, N-
CH2CHaN (CH,CHz) 20, (CH2) nCH2-Rps en donde R*® es OH, OMe, F,

CN, CF3;, SOCH; o S0:CHs, en donde n es 0, 1, o 2.



En algunas modalidades, R’ es un grupo amino. Los
grupos aminos preferidos incluyen NHCHCHOH, NMeCH,CHOH,
NEtCH2CH:0H, NHCH,CH;NH2, NMeCH;CH;NH2, NEtCH,CH,NH;,
NHCH,CH;NMez, NMeCH.CH;NMez,  NEtCHCH;NMeZ2,  NHCH:CHZNEt;,
NMeCH,CHsNet;, NEtCH;CHNEL,, NHCH,CH2N (CH2CH;) 20,

NMeCH2CH,N (CH2CH2) 20, NEtCH;CH,N (CH2CHz) 20.

En algunas modalidades, R? es una piperidina
opcionalmente sustituida. Los sustituyentes preferidos se
seleccionan del grupo que consiste de hidroxi, tiol,
amino, algquilamino, dialquilamino, alcoxi, tioalcoxi,
1,3-dioxolano (-OCHR'®),, 1,3 dioxano (-OCHR'®*CHR'SCHR!®Q-)-
NC (0) R}®, -NHCO,R!®>, donde R'® es hidré6geno, alquilo o
alquil-R?*® donde R?® es hidrégeno, alquinilo, hidroxi,
tiol, alcoxi, tioalcoxi, amino, halo, ciano,
alquilsulfoxi, alquilsulfonilo, -NR*COOR™, -NR¥C(Q)R¥ -
NR**s0,R¥, -Cc(0)NR*°R*, heteroarilo, o heterocicloalquilo;
Y R* y R son, independientemente, hidrégeno, alguiloc,

cicloalquilo, o alquil-R?°.

En algunas modalidades R?> es un morfolino
opcionalmente sustituido, homomorfolino, tiomorfolino,
sulfoximorfolino, o sulfonilmorfeolino. Los sustituyentes
preferidos incluyen hidroxi, tiol, amino, alquilamino,

dialquilamino, alcoxi, tioalcoxi, alquil-R2?%, -NHC(O)R!®,-

ISt
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NHCO,R!®, en donde R} es hidrégeno, alquilo o alquil-R*
en donde R?® es hidrégeno, alquenilo, hidroxi, tiol,
alcoxi, tioalcoxi, amino, halo, c¢iano, alquilsulfoxi,
alquilsulfonilo, ~NR*°COOR*, -NR*°C (0} R*, -NR*°S0.R¥, -
C(O)NR*R¥, heteroarilo o heterocicloalquilo; y R* y Ra
son independientemente, hidrégeno, alquilo, cicloalquilo,

o alquil-R25.

En algunas modalidades R*® es pirrolidina. Las
pirrolidinas preferidas incluyen, 3-hidroxil pirrolidina,

3-alcoxi pirrolidina, y 3-alquilamino pirrolidina.

De acuerdo ¢ a una modalidad de 1la presente
invencién, R3 es una N-tetrahidropirimidina opcionalmente
sustituvida o N-imidazolina en donde los sustituyentes
son, preferiblemente, alquilo, hidroxialquilo,
alcoxialquilo, haloalquilo, cianoalquilo, carboxilo, o

carboxamida.

En algunas modalidades, R® se selecciona del grupo
que consiste de H, 2-aminometilpiridina,
NHCH,CH (OH)arilo, y NHCH(CH.OH)CHzarilo, en donde el grupo
arilo es opcionalmente sustituido. En las modalidades
preferidas, el grupo arilo es sustituido con Br, C1l, F, o
metoxi. En algunas modalidades, R® tiene una de las

siguientes férmulas:

|S%-
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En donde R'® es hidrogeno o alquilo, preferiblemente
metilo, y R} es hidrégeno o halégeno, tal como Br, Cl o

F.

Los compuestos preferidos de la presente invencidn

tienen una de las siquientes férmulas:
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154

En donde

R'? y R!® son independientemente, hidrégeno, alquilo,
o alquil-R?;

R es hidrégeno, alquilo, o alquil-R?;

R!® es independientemente, hidrégeno o metilo;

R'?, R!®, Y R!Y son, independientemente, hidrégeno,
halégena, o alcoxi, o R!® y R'? juntos forman un grupo

heterocicloalquilo o hetercarilo;
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R?® es hidrégenoc, hidroxitiol, alquenilo, alcoxi,
tioalcoxi, amino, halo, ciano, sulfoxi, sulfonilo,
NR3°COORY, -NR¥C(0)R*,-NR*’S0?R*,-C(0)NR™Ra;, heteroarilo
o heterocicloalquilo; Y

R*® y R son, independientemente, hidrégeno,

alquilo, cicloalquilo o alquil-R%.

En las modalidades preferidas, R'? es hidrégeno,
metilo, hidroximetilo, metoximetilo, CHpF, CHCN, COH, O
~CONRagRs; en donde R y R¥ son, independientemente,
hidrégeno o alquil-R?3;

R'® es H;

R!” es Br, Cl, o F;

R!®* es halo o metoxi; y

R'® es H.

Los ejemplos adecuados de las sales de los
compuestos de acuerdo con la invencién incluyen &cidos
inorganicos u organicos. Estos incluyen, pero no estan
limitados a, clorhidrico, bromhidrido, sulfato,
metanosulfato, maleato, fumarato, fosfato y otras sales
farmacéuticamente aceptables. Las sales que son
inadecvadas para usos farmacéuticos pero que se pueden
emplear, por ejemplo, para el aislamiento o purificacién
de compuestos 1libres de 1la férmula I o sus sales

farmacelticamente aceptables, también estan incluidas.

15§
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Todos los estereoisémeros de los compuestos de la
invencién presente se contemplan, bien sea en mezcla o en
forma pura o sustancialmente pura. La definicién de los
compuestos de acuerdo con la invencién abarca todos los
estereoisbmeros posibles y sus mezclas. Esta muy
particularmente abarca las formas racémicas y los
isémeros o6pticos aislados que tienen la actividad
especificada. Las formas racémicas se pueden resolver
mediante métodos fisicos, tales c¢omo, por ejemplo,
cristalizacién fraccional, separacidén o cristalizacidén de
los derivados diastereoméricos o separacién mediante
cromatografia de columna quiral. Los isbmeros Opticos
individuales se pueden obtener de los racematos mediante
métodos convencionales tales como, por ejemplo, formacién
de sal con un &cido Optimamente activo seguido por

cristalizacién.

Se debe entender que la presente invencidn incluye
formas de prodroga de los compuestos de férmula I. Varias
formas de prodroga son bien conocidas en la Técnica. Para

ejemplos de tales derivados de prodroga, ver:

(a) Designo £ Prodrugs, edited by H. Bundgaard
(Elsevier, 1985); y Methods in Enzimology, Vol. 42, pp.

309-396, editado por K.

\(
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Widder et al., (Academia Press, 1985);

(b) A Textbook of Drug Design and Development, editado
por Krosgaard-Larsen y H, Bundgaard, capitulo 5,
“Design and Application of Prodrugs,” por H. Bundgaar,
pp. 113-191 (1991);

(c) H. Bundgaard Advanced Drug Deliver Reviews, 8, pp. 1-
38 (1992);

(d) H. Bundgaar et al., journal of Pharmaceutical
Sciences, 77, 285, (1988);

(e) N. Kayeka et al., Chem. Phar. Bull., 32, 692 (1984).

La invencién también suministra wuna composicién
farmacéutica dque comprende un compuesto de férmula I,
como se definié anteriormente, Yy un portador
farmacéuticamente aceptable y al menos otro agente
anticancerigeno formulado como una dosis fija. Los
agentes anticancerigenos preferidos se seleccionan del
grupo que consiste de: tamoxifen, toremifen, raloxifene,
droloxifeno, yodoxifeno, megestrol, acetato, anastrozol,
letrazol, borazol, exemestano, flutamida, nilutamida,
bicalutamida, acetato de ciproterona, acetato de
goserelina, luprolida, finasterida, herceptina,
metotrexato, 5-fluoracilo, citosina arabinosida,
doxorubicina, daunomicina, epirubicina, idarubicina,
mitomicin-C, dactinomicina, mitramicina, cisplatina,

carboplatina, melfalan, clorambucil, busulfan,

IST
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ciclofosfamida, ifosfamida, nitrosoureas, tiotefan,
vincristina, taxol, taxotere, etoposido, teniposido,
amsacrina, irinotecan, topotecan, y epotilona; un
inhibidor de tirosina cinasa tal como Iresa o 0SI-774; un
inhibidor de angiogénesis; un inhibidor de EGF; un
inhibidor de VEGF; un inhibidor de CDK; un inhibidor de
Herl/2 unos anticuerpos monoclonales dirigidos contra
receptores del factor del crecimientc tales como erbitux

{(EGF)} y herceptina (Her2).

La invencidén ademds suministra un método de
tratamiento para tratar una condicién por via de la
modulacié4n de al menos una enzima de tirosina cinasa que
comprende administrar a especies de mamiferos necesitados
de tal tratamiento una cantidad efectiva de un compuesto

de férmula I, comoc se definidé anteriormente.

Adicionalmente, la invencién suministra un método
para tratar una condicién por via de modulacién de al
menos una enzima de tirosina cinasa que comprende
administrar a unas especies de mamiferos necesitados de
tal tratamiento una cantidad efectiva de un compuesto de
férmula I como se definié anteriormente, en combinacién
(simultanea o secuencialmente) con al menos u otro agente

anticancerigeno.
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Una condicién preferida, tratada mediante dichos
métodos de la invencién precedente, es cancer.
Adicionalmente, la enzima de tirosina c¢inasa puede
incluir (pero no esta limitada a): Abl, CDK, EGF, EMT,
FGF, FAK, Flk,-1/KDR, HER-2, IGF-1R, IR, LCK, MET, PDGF,

Src, y VEGF.

La invenciétn también suministra un mnétodo para
tratar cidncer, que comprende administrar a unas especies
de mamifero necesitados de tal tratamiento, una cantidad
terapéuticamente efectiva de al menos una de las

composiciones farmacéuticas definidas anteriormente.

La invencién proporciona ademds un método para
tratar enfermedades proliferativas, que comprende
administrar a unas especies de mamiferos necesitadas de
tal tratamiento una cantidad terapéuticamente efectiva de
al menos una de las composiciones farmacéuticas definidas

anteriormente.

Ciertos compuestos de férmula I pueden generalmente
ser preparados de acuerdo con los siguientes esquemas y
el conocimiento de un experto en la técnica. Solvatos
(por ejemplo, hidratos (de los compuestos de férmula I
estan también dentro del alcance de la presente

invencién. Los métodos de solvatacién son generalmente
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conocidos en la técnica. De acuerdo con esto, los
compuestos de la presente invencién pueden estar en forma
libre o de hidrato, o se pueden obtener mediante métodos

ejemplificados por los siguientes esquemas de adelante.

Mas especificamente, los esquemas I-VII ilustran 1la
preparaciétn de los compuestos reivindicados en esta
invencién. Los ejemplos, que siguen ilustran 1los
compuestos que sSe pueden sintetizar mnediante estos
esquemas. Los esquemas no estdn limitades por los
ejemplos listados ¢ por ningunos sustituyentes empleados

con propésitos ilustrativos.

El esquema I describe la preparacién de
benzimidazoles. Las diaminas 1 de partida son faAcilmente
disponibles utilizando métodos de 1literatura o se
obtienen comercialmente. La diamina es entonares
condensada con aldehido 2 para suministrar el
benzimidazol 3. La modificacién adicional de los grupos
funcionales del grupo arile del Dbenzimidazol o

heterociclo de 3 son entonces previstas.

b0
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Esquema I
¥ “'::1 o id R T "I‘ "_n'
N —» A"
R* Ny d 7 [ of N X
R* R R R* R R
1 2 3

Alternativamente, el benzimidazol se podria formar
de una manera en forma de etapa (ver esquema II) mediante
formacién de amida utilizando el cloruro &cido de 5 o
cualquiera de los reactives acoplantes de péptido
cominmente utilizados tales como DCC
(diciclohexilcarbodiimida), clorohidrato de EDCI (1-(3-
dimetilaminopropil)-3-etilcarbodiimida), etc. Una vez la
amida 6 se forma el grupo nitro se puede reducir
utilizando hidrogenacién catalitica, hidrogenacién de
transferencia o reduccidén quimica tal como SnClz o polvo
de hierro u otros métodos conocidos en la técnica para
reduccién de grupos aril nitro. El1 tratamiento de 1la

anilina con &cido formaria entonces el benzimidazol.



35

Esquema II
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Por ejemplo, el esquema III ilustra e uso de 4-yodo-
2-metoxi-piridina-3-carbaldehido 7 para suministrar el
benzimidazol funcionarizado 8. La hidr6lisis del grupo
metoxi utiliza condiciones Acidas préticas, TMSI
(trimetilsilil vyoduro), BBrj, u otras condiciones
conocidas en la técnica para dividir un metileter
suministraria la halopiridina 9. La adicién de
nucleéfilos de heterocatomo utilizando aminas, alcoholes o
tiocoles suministraria entonces las piridonas sustituidas
10. Otra funcionalidad podria ser incorporado dentro del
aldehido y el anterior ejemplo se incluye solamente con

propésitos de ilustracién.
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Esquema III

De manera similar el anillo de arilo del
benzimidazol preparado utilizando los esquemas I o II se
puede modificar. Por ejemple la introduccién de un grupo
ciano para R® sobre el benzimidazol permite la formacién
de heterociclos tales como imidazel, imidazolinas,
oxazolinas, tiazolinas, amidas, o amidinas. El esquema IV
ilustra tales transformaciones. Partiendo del
benzimidazol 11 ciano-sustituldo el heterociclo se puede
modificar como se ilustra en el esquema IV para
suninistrar 12. La formacién de imidato preferiblemente
utiliza etanol y 4cido suministra el intermedio 13. El
imidato 13 se puede transformar utilizando diaminas para
formar imidazolinas, amino alcoholes ©para formar
oxazolinas, amino acetales para formar imidazoles, ¥y
amino tioles para formar tiazolinas 14. Alternativamente

el imidato se puede hidrolizar al &cido y acoplar con

/6%
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aminas wutilizando cualgquiera de los reactivos de
formacién de amida esténdar (DCC, EDCI, etc.) para formar
amidas 15. El imidato 13 también es un intermedio util
para la preparacién de amidinas 16 al reaccionar con

aminas.

Esquema IV

El esquema V ilustra la transformacién adicional de
benzimidazoles que llevan un a&tomo de halégeno utilizando
catdlisis de paladio utilizando condiciones desarrolladas
por Suzuki [Yang et al. Acta Chem. Scand. (1993) 221,

Suzuki et al. Synth. Comiin. {(1981) 11. 513] o

174
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Buchwald/Hartwig [Buchwald et al. J. Am. Soc. (1994) 116:
7901; Hartwig et al. J. Am. Chem. Soc. (1994) 116: 5969;
Hartwig. Angew. Chem. Int. Ed. Engl. (1998) 37: 2046] y
variaciones de estos métodos. La preparacién de un
benzimidazol sustituido con bromo 17 podria ser prevista
para suministrar un sustrato para acoplamiento Suzuki con
arilo, wvinilo, y &cidos borénicos heterociclicos para
suministrar benzimidazoles 18. De manera similar, 1las
aminas y los heterociclicos tales comc piperazina o
derivados de morfolina 19 se pueden preparar del mismo
bromo utilizando aminas bajJo condiciones descritas por

Buchwald y Hartwig o variaciones de estos.

Esquema V
[ nl
. ]
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mm..u/ 17 \Hllﬂ.l'd
R g R g
v N
R
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Alternativamente la amina y los derivados

heterociclicos tales como 19 se pueden preparar

/6%
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utilizando el intermedio 6 descrito en el esquema II.
Cuando el R® de 6 es un haldgeno, preferiblemente F, el
halégeno se puede desplazar con aminas, alcoholes, aminas
heterociclicas y otro nitrégeno que contiene heterociclos
tales como piperazina, piperidina, 4-amino piperidina,
morfolino, imidazol, etc. (esquema VI). El1 nitrdgeno
terminal de la piperazina o la 4-amino piperidina pueden
entonces ser alquilatados utilizando funciones de
alquilacién estidndar o reacclonar con aldehidos en
reaccién de animacién reductiva para suministrar
derivados alquilatados. Alternativamente el atomo de
nitrégeno terminal de la piperazina o 4-amino piperidina
se pueden acilar o carbamoilatar utilizando cualquier
nimero de condiciones que son de rutina para alguien
experto en la técnica de la sintesis organica. Siguiendo
el ejemplo ilustrado en el esquema II los compuestos

tales como 19 se pueden preparar.

Esquema VI
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Alternativamente, las aminas, heterociclos y
alcoholes se pueden introducir en R’ utilizando una
reaccién de sustitucién aromatica nucleofilica que parte
de un intermedio 20 donde R3 es halégeno, preferiblemente
F, el halbgeno se puede desplazar con aminas, alcoholes,
aminas heterociclicas y otro nitrégeno que .contiene
heterociclos tales como piperazina, piperidina, 4-amino
piperidina, morfolino, imidazol, etc. {(esquema VII). El
nitrégeno terminal de la piperazina o 4-amino piperidina
puede entonces ser aquilatado utilizando condiciones de
alquilacién esténdar o reaccionar con aldehidos en una
reaccién de aminacién reductiva para suministrar
derivados alquilatados. Alternativamente el Atomo de
nitrégeno terminal de la piperazina o 4-amino piperidina
se puede acilar o carbamoilatar utilizando cualquier
nimerc de condiciones gqgue son de rutina para alguien
experto en la técnica de sintesis orgdnica. La nitro
anilina resultante se puede reducir a diamina 21 ¥y

procesar como se ilustra en el esquema II.

67
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Esquema VII
R?
NM, Nu Nu
o NO, reduccdon R &5 NH,
o
20 F 1|
UTILIDAD

Los compuestos de acuerdo con la invencién tienen
propiedades farmacoldgicas; en particular, los compuestos
de la férmula I son inhibidores de la enzima tirosina
cinasa. Los compuestos novedosos de la fé4rmula I son asi
Utiles en terapia de una variedad de enfermedades
proliferativas {(que incluyen pero no estdn limitadas a
enfermedades asociadas con enzimas de tirosina cinasa)
tales como céncer, enfermedades autoinmunes, enfermedades
virales, enfermedades fungosas, desordenes

neurodegenerativos y enfermedad cardiovascular.

Mas especificamente, los compuestos de férmula I son
itiles en el tratamiento de una variedad de céanceres,

incluyendo, pero no estando limitados a, lo siguiente:
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a) carcinoma incluyendo aquella de la vejiga, pecho,
colén, rifiébn, higado, pulmén, incluyendo cancer pulmonar
de célula pequefia, es6fago, vesicula biliar, ovario,
pancreas, estémago, cérvix, tiroide, préstata y piel,

incluyendo carcinoma celular escamoso;

b) tumores ematopoiéticos de linaje linfoide,
incluyendo leucemia, leucemia linfositica aguda, leucemia
linfobladstica agquda, linfoma de célula B, Linfoma de
célula T, linfoma Hodgkins, linfoma no Hodgkins, linfoma

de célula vellosa y linfoma de Burketts:

c) tumores ematopoiéticos de linaje mieloide,
incluyendo leucemias milelégenas agudas y crénicas,

sindrome mielodisplastico y leucemia promielocitica;

d) tumores de origen mesenquimal, incluyendo

fibrosarcoma y rabdomiosarcoma,

e) tumores del sistema nervioso central y periférico,
incluyendo astrocitoma, neurcblastoma, glioma, Y

schuanomas; y

f) otros tumores, incluyendo sacroma, melanoma,

seminoma, teratocarsinoma, osteosarcoma, xenoderoma, Yy

161
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pigmentoso, keratoctantoma, céncer folicular tiroide y

sarcoma kaposi.

Debido al papel clave de las tirosinas cinasas en la
requlacién de la proliferacidén celular en general, los
inhibidores podrian actuar como agentes citostaticos
reversibles que pueden ser Utiles en el tratamiento de
cualquier proceso y enfermedad que se caracteriza por
proliferacién anormal celular, por ejemplo, hiperplacia
prostatica benigna, por poliposis adenomatosis familiar,
neuro—-fibromatbésis, aterosclerosis, fibrosis pulmonar,
artritis, soriasis, glomerulonefritis, restenoides que
sique a la angioplastia o cirugia vascular, formacién de
cicatriz  hipertréfica, enfermedad inflamatoria del
intestino rechazo de transplante, ataque endotéxico, e

infeccién fungosa.

Los compuestos de férmula I pueden inducir
apoptosis. La respuesta apopt6sica es aberrante en una
variedad de enfermedades humanas. Los compuestos de
férmula I, como modulares de la apoptésis, serén uttiles
en el tratamiento del caAncer (incluyendo pero no estando
limitados a aquellos tipos mencionados aqui
anteriormente), infecciones wvirales (incluyendo pero no
estando limitadas a herpes virus, pox virus, virus

Epstein-Barr, virus Sindbis y adenovirus), prevensidn de



desarrollo de SIDA en individuos infectados con HIV,
enfermedades auto inmunes (incluyendo perco no estando
limitadas a lupus sistémico, eritematoso,
glomerulonefritis mediada auto inmune, artritis
reumatoide, soriasis, enfermedad inflamatoria del
intestino, y diabetes mielitus autoinmune), desordenes
neurodegenerativos (incluyendo pero no limitados a
enfermedad de Alzheimer, demencia relacionada con SIDA,
enfermedad de parkinson, esclerosis lateral amiotréfica,
retinitis pigmentosa, atrefia muscular espinal y
degeneracidén cereberal), sindromes mielodisplasticos,
anemia aplastica daflo isquémico asociado con infartos del
miocardio, ataques y dafic de reperfusiébn, arritmia,
arteriosclerosis, enfermedades del higado relacionadas
por alcohol o©o inducidas por téxina, enfermedades
hematolégicas (incluyendo pero no estando limitadas a
anemia crénica Y anemia aplistical, enfermedades
degenerativas del sistema musculoesqueletal (incluyendo
pero no estando limitadas a osteoporosis y artritis)
rinosinusitis sensible a la aspirina, fibrosis sistica,
esclerosis miltiple, enfermedades del rifién y dolor de

cancer.

Los compuestos de férmula I pueden modular el nivel
de sintesis de ARN y ADN celular. Estos agentes serian

por lo tanto 1itiles en el tratamiento de infecciones

7
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virales {(que incluyen pero no estan limitadas a HIV,
virus de papiloma humano, herpes virus, poxvirus, virus

Epstein-Barr, virus Sindbisy adenovirus).

Los compuestos de férmula I pueden también ser
itiles en la quimio prevencién del céncer. La quimio
prevenciédn se define como la inhibicién del desarrcllo de
céncer imbasivo mediante el bloqueo del evento mutagénico
iniclante o por el bloqueo de la progresién de células
pre malignas que ya han sufrido un insulto o recaida de

inhibicién de tumor.

Los compuestos de férmula I también pueden ser
Utiles para inhibir 1la angiocgénesis y la metastasis

tumoral.

Los compuestos de esta invenci6tn también pueden ser
Gtiles en combinacién (administrados juntos o
secuencialmente) con tratamientos anti cancerigenos
conocidos tales como terapia de radiaciétn o con agentes
citostaticos o citotdédxicos tales como, por ejemplo, pero
no limitados a, agentes interactivos de ADN tales como
ciplastina o doxorubicina, inhibidores de topoisomerasa
II, tales comoc etoposido; inhibldores de topoisomerasa I
tales como CPT-11 o topotetan; agentes interactuantes de

tubulina, tales comc paclitaxel, docetaxel, o las
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epotilonas, agentes hormonales, tales como tamoxifen;
inhibidores de timidilato <cintaza tales como 5-
fluorocacilo, y anti-metabolitos, tales como metotrexato;
inhibidores de tirosina cinasa tales como Iresa y OSI-
774; inhibidores de angiogenesis; inhibidores de EGF;
inhibidores de VEGF; inhibidores de CDK; inhibidores de
Herl/2 y anticuerpos monoclonales dirigides contra
receptores de factor del crecimiento tales como erbitux

(EGF) y herceptina (Her2).

Si se formula como una dosis fija, tal combinacién
de productos emplea los compuestos de esta invencién
dentroc del rango de dosis descrito adelante y el otro
agente farmacéuticamente activo o tratamiento dentro de
su tratamiento de rango de dosis aprobado. Los compuestos
de férmula I también se pueden administrar
secuencialmente con agentes anticancerigenocs o]
citotdxicos conocidos cuando una formulacién de
combinacién es inapropiada. La invencién no esta limitada
a la secuencia de administracién; los compuestos de
f6rmula I se pueden administrar bien sea antes o después
de la administracién de los agentes anticancerigenocs o

citot6bxicos conocidos.

La materia objeto adicional de la invencién también

incluye farmacéuticos para uso, como se describié

/75
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anteriormente, incluyendo control de céancer, inflamacidn
y artritis, que contiene al menos un compuesto de fdrmula
I como se definié anteriormente o al menos una de sus
sales de adicidén Acida farmacéuticamente aceptables, y el
uso de un compuesto de la fébrmula I como se definié
anteriormente para la preparacién de un farmacéutico que
tiene actividad contra enfermedades proliferativas como
se describi® previamente incluyendo contra céancer,

inflamacidén y/o artritis.

Las propiedades farmacoldgicas de los compuestos de
esta invencién se pueden confirmar mediante un nimero de
ensayos farmacoldgicos. Loa ensayos farmacoldgicos
ejemplificados que siguen se han llevado a cabo con 1los

compuestos de acuerdo con la invencién y sus sales.

Ensayos blolégicos

A. Ensayo de CDK 2/ciclina E cinasa

Las reaccicneas de c¢inasa consistieron de 5 ng de
complejo GST-CDK 2/ciclina E expresado en baculovirus,
0,5 ug de proteina de fusién GST-RB (aminoadcidos 776-928
e proteina retinoblastoma), 0,2 nCi **Py-ATP, 25 ym ATP en
50 pl de amortiguador de cinasa (50 mM Hepes, pH 8,0, 10

mM de MgCl,, un mM de EGTA, 2 mM de DTT). Las reacciones
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se incubaron durante 45 minutos a 30°C y se pararon
mediante la adicién de &cido tricloroacético frio (TCA) a
una concentracién final del 15%. Los precipitados PCA se
recolectaron sobre platos unifiltro GF/C (Packard
Instrument Co., Meriden, CT) wutilizando un cosechador
universal Filtermate (Packard Instrument Co., Meriden,
CT) y los filtros se cuantificaron utilizando un contador
de centelleo 1liquido de 96 pozos counter (Packard
Instrument Co, Meriden, CT). Las curvas de respuesta de
dosis fueron generadas para determinar la concentracién
requerida que inhibe el 50% de la actividad de cinasa
{(ICso) . Los compuestos fueron disueltos a 10 mM en
dimetilsulféxido (DMSO) ' se evaluaron en 6
concentraciones cada uno en triplicado. Las
concentraciones finales de DMSO en el ensayo igualaron el
2%. Los valores IC50 se derivaron mediante andlisis de
regresién no lineal y tenian un coeficiente de varianza

{(SD/medioc, n=6) = 145.

B. Ensayo de Cinasa EMT

Un ensayo de cinasa Dbasado en flltro, mide 1la
fosforilacién de Gst-SLP76 mediante Gst-Emtk, se empleo
para determinar la actividad inhibitoria del compuesto
contra Emt. La reaccién de cinasa se desarrollo en un

plato de 96 pozos a temperatura ambiente durante 15

(7
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minutos antes de ser terminad agregar 100 pl de &cido
tricloroacético, al 20% (TCA) que contlene pirofosfato de
sodio 0,1 M. La mezcla de reacciétn de quinaza (60 ul)
contenia 25 mM HEPES, pH 7,0 0,1 mg/ml BSA, 5 Mm MgClp;, 5
mM MnCl,, 8 ng de enzima (Gst-Emtk), 5 pug de proteina de
sustrato (Gst-SLP76), 1 pm de ATP, 0,4 pCi de [y-P3]ATP y
el compuesto ensayado (en concentraciones varias).
Después de la terminacién, a las proteinas se les
permitid precipitarse en la presencia de TCA durante 1 h
a 4°C. Las proteinas precipitadas fueron entonces
cosechadas sobre un plato de filtro (unifilter-96, GF/C,
Packard Instrum;nt) Yy lavada para remover el exceso [y-
P¥]ATP. La radioactividad se determindé utilizando un
TopCount NXT (Packard Instrument) después de agregar 35

pl de Microscint 20 (Packard Instrument).
C. Ensayo FAK de tirosina cinasa

La adhesidtn focal de la cinasa se analizé utilizando
el polimero sintético poli(Glu/Tyr) (SigmaChemicals) como
un sustrato fosfoaceptor. Cada mezcla de reaccién
consisti® de un volumen total de 50 ul y contenia 100 ng
de enzima expresada en baculovirus, 2 ug de poli
(Glu/Tyr), 1pM de ATP, y 0,2 uci de [y-3*P]ATP. Las
mezclas también contenfian 40 mM de Tris, HCl, pH 7,4, 1

mM MnCl,, 0,5 mM DTIT, y 0,1 mg/ml de albumina de suero
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Bovina. Las mezclas de reaccién se incubaron a 26°C
durante 1 hora y la actividad de la c¢inasa se determiné
mediante cuantificacién de 1la cantidad de fosfato
radioactivo transferido al sustrato de poli(Glu/Tyr). La
incorporacién se midié mediante 1la adicién de &cido
tricloracético frio (TCA) la precipitacién de las
proteinas que se recolecté sobre platos unifiltros GF/C
{Packard Instrument Co., Meriden, CT) utilizando un
cosechador universal Filtermate y los filtros fueron
cuantificados utilizando un contador de centelleo liquido
de 96 pozos TopCount (Packard Instrument Co., Meriden,
Ct). Los compuestos se disolvieron en dimetil sulfdxido a
una concentracién de 10 mM y se evaluaron a 8Seis
concentraciones, cada una en tipicado. La concentracién
final de DMSO agregado al ensayo de cinasa fue de 0,55%,
el cual habia mostrado no tener efecto sobre la actividad
de la cinasa. Los valores IC50 fueron derivados por
andlisis de regresiétn no lineal y tienen un coeficiente

de varianza {SD/medio, n = 6) = 16%.

D. Ensayo De cinasa HER-1/HER-2

Las reacciones de cinasa consistieron de 10 ng GST-
HER1, expresados en baculoviros, 100 ng de HER2, 100
ng/ml de poli(Glu/Tyr) (Sigma) 0,2 uCi 33p y-ATP, 1 uM

ATP en 50 ul de un amortiguador de cinasa (50 mM de Tris,

177
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pE 7,5, 10 mM de MnCl2, 0,5 mM de DTT). Las reacciones se
incubaron durante 1 hora a 27°C y se pararon durante la
adicién de &cido tricloroacético f£fri6é (TCA) para una
concentracién final del 15%. Los precipitados TCA se
recolectaron sobre platos unifiltros GF/C {Packard
Instrument Co., Meriden, CT) utilizando un cosechador
universal filtermate (Packard Instrument Co., Meriden,
CT) vy los filtros se cuantificaron utilizando un contador
de centellédn liquido de 96 pozos TopCount (Packard
Instruments Co., Meriden, CT). Las curvas de respuesta de
dosis se generaron para determinar la concentracién
requerida para inhibir el 50% de la actividad de cinasa
(ICso) . Los compuestos se disolvieron a 10 mM en
dimetilsulfoxido (DMSO) Yy se evaluaron en seis
concentraciones, cada una en triplicado. La concentracién
final DMSO en el ensayo iguald el 1%. Los valores ICsp Se
derivaron mediante analisis de regresién no lineal y
tienen un coeficiente de varianza (SD/medio, n = 6) =

16%.

E. Ensayo de Tirosina Cinasa de Receptor IGF

La tirosina cinasa de receptor IGF-1 se ensayd
utilizando el polimero sintético poli(Glu/Tyr) (Sigma
Chemicals) como un sustrato fosfoaceptor. Cada mezcla de

reaccién consisti® de un volumen total de 50 ul vy
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contenia 125 ng de enzima expresada en baculovirus, 2,5
ug de poli(Glu/Tyr), 25 uM de ATP, y 0,1 uCi de [y-**P]
ATP. La mezcla también contenia 20 mM de MOPS, Ph 7,0, 5
mM MnCl,, 0,5 mM de DDT, y 0,1 mg/ml de albimina de suero
bovino. Las mezclas de reaccidtn se incubaron a 30°C
durante 45 minutos y la actividad de cinasa se determiné
mediante cuantificacién de la cantidad de fosfato
radiactivo transferido al sustrato de poli(GluTyr). La
incorporacién se midié mediante la adicién de
precipitacién de &cido tricloracético frio (TCA) de las
proteinas que fueron recolectadas sobre 1los platos
unifiltro GF/C (Packard Instruments Co., Meriden, CT)
utilizando un cosechador wuniversal Filtermate y 1los
filtros se cuantificaron utilizando un contador de
centelleo liquido de 96 pozos TopCount (Packard
Instrument Co., Meriden, CT). Los compuestos se
disolvieron en dimetil sulfoxido a una concentraciédn de
10 mM y se evaluaron a seis concentraciones, cada una en
triplicado. Las concentraciones finales en DMSO agregado
a los ensayos de cinasa fue de 0,5%, el cual habia
mostrado no tener efectos sobre la actividad de cinasa.
Los valores IC50 se derivaron mediante andlisis de
regresidén no lineal y tienen un coeficiente de wvarianza

(SD/medio, n = 6) = 168%.
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F. Ensayo de Tirosina Cinasa de Receptor de Insulina

La tirosina cinasa de receptor de insulina se
ensayd utilizando el polimetro sintético poli(Glu/Tyr)
(Sigma Chemicals) como un sustrato fosfoaceptor. Cada
mezcla de reacciédn consistié de un volumen total de 50
ul y contenian 50 ng de enzima expresada en baculovirus,
2,5 pg de poli(Glu/Tyr), 25 uM de ATP, y 0,1 uCi de [y-
33p]ATP. Las mezclas también contenian 20 mM de Tris. HCL,
Ph 7,4, 5 Mm de mM MnCl,, 0,5 mM de DDT, y 0,1 mg/ml de
suero bovino. La mezcla de reacciétn se incubé a 26°C
durante 1 hora 1la actividad de cinasa se determiné
mediante cuantificacién de 1la cantidad de fosfato
radiactivo transferido al sustrato de poli(Glu/Try). La
incorporacién se midié mediante la adicién de
precipitacién de A4cido tricloracético frio (TCA) de las
proteinas que se recolectaron sobre los platos unifiltro
GF/C ({(Packard Instrument Co., Meriden, CT) utilizando un
cosechador universal Filtermate y 1los filtros se
cuantificaron utilizando un contador de centelleoc liquido
de 96 pozos TopCount (Packard Instrument Co., Meriden,
CT). Los compuestos se disolvieron en dimetilsulfoxido a
una concentracién de 10 mM y se evaluaron a seis
concentraciones, cada una en triplicado. La concentracién
final del IMSO agregada a los ensayos de cinasa fue del

0,5%, lo cual habia mostrado no tener efecto sobre la
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actividad de cinasa. Los valores IC50 se derivaron
mediante analisis de regresié4n no lineal y tienen un

coeficiente de varianza (SD/medio, n = 6 = 16%.

G. Ensayo de Cinasa LCK.

Las reacciones de cinasa consistieron de 10 ng de
Baculovirus expresado 10 ng GST-Lck, 100 ng/ml
poli(Glu/Tyr) (Sigma ), 0, uCi 33p y-ATP, 1 pyM ATP en 50
pl de amortiguador de cinasa (50 mM, Tris, Ph 7,5, 10 Mm
de mM MnCl;, 0,5 mM de DDT). La reaccidén se incubb
durante 1 h a 27°C y se pararon mediante la adicién de
dcido triclorocacético frio (TCA) a wuna concentracién
final del 15%. Los precipitados TCA se recolectaron
sobre platos unifiltro GF/C (Packard Instrument Co.,
Meriden, CT) utilizando un cosechador universal
Filtermate (Packard Instrument Co., Meriden, CT) y los
filtros se cuantificaron utilizando un contador de
centelleo liquido de 96 pozos TopCount (Packard
Instrument Co., Meriden, CT). Las curvas de respuesta de
dosis generadas para determinar 1las concentraciones
requirieron inhibir el 50% de la actividad de cinasa
(IC50}. Los compuestos se disolvieron en 10 mM de
dimetilsul féxido (DMSO) Yy se evaluaron en seis
concentraciones, cada una en triplicado. La concentracién

final de DMSO en el ensayo igualaron e 1l%. Los valores
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IC50 se derivaron mediante andlisis de regresién no
lineal y tienen un coeficiente de varianza (SD/medio, n =

6 = 16%.

H. Ensayo de Cinasa MET.

Las reacciones de cinasa consistieron de 10 ng de
baculovirus expresados GST-Met, 2,5 ug poli(Glu/Tyr)
(Sigma) 0,2 npCi 33p y-ATP, 10 puM ATP en 50 pul de un
amortiguador de cinasa (40 mM Tris, pH 7,5, 1 mM de
MnClz, 0,5 mM de DTT). Las reacciones se incubaron
durante 1 hora a 27°C y se pararon durante la adicién de
dcido triclcroacético frié (TCA) para una concentracién
final del 3,5%. Los precipitados TCA se recolectaron
sobre platos unifiltros GF/C (Packard Instrument Co.,
Meriden, CT) utilizando un cosechador universal
filtermate (Packard Instrument Co., Meriden, CT) y los
filtros se cuantificaron utilizando un contador de
centellén liquidoc de 96 pozos TopCount (Packard
Instruments Co., Meriden, CT). Las curvas de respuesta de
dosis se generaron para determinar la concentracién
requerida para inhibir el 50% de la actividad de cinasa
(ICsq) . Los compuestos se disolvieron a 10 mM en
dimetilsulfoxido (DMSO) Yy se evaluaron en siete
concentraciones, cada una en triplicado. La concentracién

final DMSO en el ensayo iguald el 1%. Los valores ICsg se
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derivaron mediante andlisis de regresién no lineal y
tienen un coeficiente de varianza (SD/medio, n = 6) =

16%.
I. Ensayo de Cinasa Raceptor PDGF

Las reacciones de cinasa consistieron de 70 ng de
baculovirus expresado GST-PDGFbR, ,0,3 ug de poliGlu/Tyr)
biotinilado (Sigma), En 50ul de amortigquador de cinasa
(20 mM HHepes, pH 7,5, 0,7 uM ATP, 10 mM de MnCl2, 0,5 mM
de DTT), 0,15 mM NaCl 0, 1 mg/ml de BSA). Las reacciones
se incubaron durante 30 minutos a temperatura ambiente
con agitacién y detencién mediante la adiciédn de 10 ul de
de 0,2 M de EDTA DpH8,0. 150 ul de amortiguador de
deteccidén HTRF se agregdé y se incubd durante 1 hora y 30
minutos a temperatura ambiente. Los conteos fueron

cuantificados sobre un HTRF Discovery Packard Instrument.
J. Ensayo de Cinasa VEGFR-2 (KDR)

Las reacciones de cinasa consistieron de 7,5 ng de
baculovirus expresado GST-KDR, 1,5 ug de poli(Glu/Tyr)
(Sigma), 00,0042 pCi 33p y-ATP, 2,5 mM ATP en 50 ul de un
amortiguador de c¢inasa (25 mM de Tris, pH 7,5, 1,8mM de
MnCl2, 0,0,625 mM de DTT). Las reacciones se incubaron

durante 1 hora a 27°C y se pararon durante la adicién de



57

dcido tricloroacético frié (TCA) para una concentracién
final del 15%. Los precipitados TCA se recolectaron sobre
platos unifiltros GF/C (Packard Instrument Co., Meriden,
CT) wutilizando un <cosechador universal filtermate
(Packard Instrument Co., Meriden, CT) y los filtros se
cuantificaron utilizando un contador de centellén liquido
de 96 pozos TopCount (Packard Instruments Co., Meriden,
CT). Las curvas de respuesta de dosis se generaron para
determinar la concentraci6ém requerida para inhibir el 50%
de la actividad de cinasa (ICse). Los compuestos se
disolvieron a 10 mM en dimetilsulfoxido (DMSO) y se
evaluaron en seis concentraciones, cada una en
triplicado. La concentracién final DMSO en el ensayo
iguald el 1%. Los valores ICsp Se derivaron mediante
anadlisis de regresiétn no lineal y tienen un coeficiente

de varianza (SD/medio, n = 6) = 16%.

K. Ensayo de Citotoxicidad (HT-29-colon, Colo 205, MCF-7-

breast)

Las lineas celulares de tumor se mantuvieron en un
medio McCoy 5A (GIBCO) y suero bovino fetal inactivado
con calor al 10% (GIBCO). La cltotoxicidad in wvitro es
estimada en las células tumorales mediante un ensayo
colorimétrico basado en tetrazolium que toma ventaja de

la conversiétn metabolica de MTS (3-{4,5-dimetiltiazol-2-

/8y
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il)-5-(3-carboximetoxifenil)-2-(4-sulfenil)-2H-

tetrazolium, sal inerte) (Promega) a una forma reducida
que absorbe luz a 492 nm (l1). Las células son sembradas
24 horas antes para adicién de droga. Luego de una
incubacién de 72 horas a 37°C con un compuesto de ensayo
diluido serialmente, MTS (Riss, T.L. et al., Comparison
of MTT, XTT, and a novel tetrazolium compund MTS for in
vitro proliferation and chemosensitivity assays,” Mol.
Biol., Cell. 3 (suppl.): 1l84a 1992), en combinacidén con el
agente acoplante de electrones fenazina metosulfato, se
agrega a las células. La incubacién se continua durante 3
horas, luego la absorbancia del medio a 492 nm se mide
con un espectrofotémetro para obtener el nimero de
células scbrevivientes con relacién a las poblaciones de
control. Los resultados son expresados como

concentraciones citotédxicas medias (valores ICsg) .

Tabla 1 - Actividad Biolégica (uM):; todos los compuestos
de la tabla tuvieron actividad de cinasa de <25uM contra
uno o mis de los siguientes cinasas CDK, EMT, FAK, Herl,
Her2, IGF, IR, LCK, MET, PDGF, VEGF, HT,-29 y colon -205
son lineas de células de tumotes de colon humano y MCF-7

es una linea de células de tumor de pecho humano.
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Ejaemplo HT-29 MCF-7 Colo205
1 1,0
3 2,0
399 0,4 '
400 0,8 ' 9
411 0,7 ' 9
517 0,3
519 0,3 ’
520 0,6 0,2
521 0,5
522 0,7 0,1 0,1
523 0,6
524 0,6
525 1,1
526 1,4
527 1,3 0,1 0,3
534 0,4
538 0,9
544 0,3 ’
553 0,9 ’ ’
554 0,7 0,
555 0,2 P 0,2
559 0,6 0,3
574 0,2
581 0,2 0,3
582 0,1 0,2
583 0,1 0,2
584 g,3 0,2
585 6,7 0,3
590 0,8 0,2 0,2
593 0,7
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Procadimiento General ra la pr racién de 2-hidroxi-2-

{fenilsustituido)-etilaminas:

\OL“

1-(3-cloro-fanil)-2-nitro-etanol: A una solucién de

3 -cloro-benzaldehido (20 g, 0,142 mol) en niS9trometano
(100 ml) se agregd sulfato de magnesio (37,6 g, 0,312
mol} y base de fosfazeno P,-t-bu-tris(tetrametileno)
{(4,43G, 0,014 mol). La mezcla d reaccién se agitd a
temperatura ambiente durante 2 h. Después de
concentracién in vacuo, el residuo se purificé mediante
cromatografia de destello (25% EtOAc/hexano) para
producir el compuesto del titulo (26,4 g, 100%) como un
aceite amarillo verdoso. 'H NMR (300 MHz, DMS-dg) & 7,53
(I#), s), 7,35-7,42 (3H, m), 6,23 (l1H, broad s), 5,32-
5,33 (1H, m) 4,90 (1H, dd, J = 3,2, 12, 4 Hz), 4,60 (1H,

dd, Jd=1,2, 12, 4 Hz).
o

[1-cloro-fenil)-2-nitro—-etoxi]-trietil—-silano: A una

solucién de 1-(3-cloro-fenil)-2-nitro-etano (26 g 0,14

187
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mol) en DMF ((50 ml se agregd imidazol (28, 6 g, 0,42
mol) y clorotrietilsiano (25, 3 g, 0,17 mol). La mezcla
de reaccién se agitdé temperatura ambiente durante 2 h.
Después se apagbé con agua, la mezcla se extrajo con
acetato de etilo. Las capas organicas combinadas se
lavaron con agua y agua salobre, se secaron sobre Na;S04

y se filtraron. Después de la remocién del solvente, el
producto crudo se purificé mediante cromatografia de
destello (2% EtOAc/hexano) para producir el compuesto del

titulo (37 g, 91%) como aceite incoloro.

'H NMR (300 MHz, CDCl;) § 7.40 (IH, s),
7.27-17.32 3K, m), 5.40 (IH, dd. J = 3.2, 9.5 He), 4.51 (1H. dd, 7=9.5, 12.1 Hu),
4.36 (1H, dd, J = 3.3, 12.1 Hz), 0.85 (9H,t,J = 7.5 Hz), 0.54 (6H, q, = 7.5 Hz).

o mml.ﬁ

2-{(3-cloro-fenil)-2-trietilsilaniloxi-etilamina: Nickel
Raney (1 g) se lavdé con agua destilada 5 veces y metanol
3 veces. [l1-(3-cloro-fenil)-2-nitro-etoxi]-trietil-silano
(10 g, 0,032 mol) y nickel Raney en metanol (100 ml) se
hidrogeno (35 psi) a temperatura ambiente durante 14 h.
La mezcla de reaccién se filtré a través de una
almohadilla de selita y se enjuagd con metanol. La

concentracién del filtrado hasta sequedad dio el

compuesto del ¢titulo (5, 6 G, 62%) como un aceite
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incoloro el cual se utilizé para la siguiente etapa sin

purificacién.

TH NMR (300
MHz, CDCly) § 7.32 (1H. ), 7.18-7.26 (3H, m), 4.70 (1H, t, = 5.8 Hz), 2.86 (2H,
m), 0.89 (SH, t, J = 7.9 Hz), 0.56 (6H, q, J = 7.8 Hz). LRMS (M+H)* m/z 286.

Procedimiento general para preparacién de 2-hidroxi-2-

{fenil sustituido)-etilaminas:

-]
B oag

4-metoxi-3-bromofenil cloroacaetofaenona: A una
suspensién de AlCls (13, 4 g, 0,10 mol) en cloruro de
metileno (40 ml) se agrega una solucidén de 2-bromoanisol
(12, 5 ml, 0,10 mol) y cloruro de clorcacetilo 6 ml, 0,10
mol) a 0°C. La solucién se calentd a temperatura ambiente
durante 2 horas y se verti6é en hielo y se extrajo con
cloruro de metileno, se lavdé con solucién de bicarbonato
de sodio saturado, con agua salobre, y se secd sobre
MgSO;. La solucién se filtrd, se concentrdé y se

cristalizdé de EtOH para dar 15,37 g del sélido blanco.

LRMS [M-H]-260,8; IR/{KBr) 1967, 1048, 1255 cm™;

%4
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'H NMR (300MHz, CDCI,) 5 8.18 (s, 1H), 7.94 (dd, J=8.67 Hz, 1H), 6.96 (d,

1=8.67 Hz, 1H), 4.62 (s, 2H), 3.98 (s, 3H); " 'C NMR (CDCl,, 75.5 Hz) § 188.8,
160.3, 134.1, 129.9, 128.2, 112.4, 111.3, 56.6, 45.3.

Procedimiento General para la

reducecién quiral de
clorocetonas y amonolisis:
on
o
(8) -1-[4-matoxi-3-braomofenil]-2-cloro etanol: A una

solucién de (S)-metil-CBS-oxazaborolidina (1M) en
tolueno, 0,745 ml, 0,745 mmol}) y BH3~-THF (8 ml, 8 mmol)

se agregd al mismo tiempo una solucidédn de BH3—-THF (19 ml,

19 mmol} y una solucién de clorocetona
mmol)

(10,03 g, 37,98
19 ml de THF. Ambas soluciones se agregaron gota a
gota durante 30 minutos.

La solucién se agitdé durante 1
hora y se apagd con adicién lenta de metanol

{50 ml). La
solucién se concentré y el residuo se cromatografié sobre

una columna corta de silica gel (l:1 hexano/etil acetato)
para dar un

rendimiento cuantitativo
clorohidrina como un aceite claro.

IR
3406 cm™;

(10,0 g) de

(KBr} 1053, 1258,



'H NMR (300MHz, CDCl,) 57.59 (s, 1H), 7.30 (4, =2.16
Hz, 1H), 6.90 (d, J=8.46 Hz, 1H), 4.83 (dd, J= 3.57 Hz, 1H), 3.90 (s, 3H), 3.64 (ddd,
J=3.6. 111,87, 2H), 2.04 (s, 1H). ''CNMR (CDCL,, 75.5 MHz) § 155.9, 133.5,
131.1, 126.3, 111.9, 73.1, 604, 56.3, 50.7.

o

Clorhidrato de (8)2-amino-l-[3-clorc-4-metoxifenil]
etanol: A una solucién de la clorohidrina (10,0 g, 37,9
mmol) en 120 ml, de metanol a -40°C se agregaron 100
gramos de amonio. La solucibén se sellé en una botella a
presién y se calenté a temperatura ambiente y se agitéd
durante 48 horas. La soluciédn se enfrié y se abrié. El
amonlo se le permitié evaporarse y 1la solucién se
concentrd. El residuo se cristalizé de etanol/acetato de
etilo para dar 3, 83g de sélido blanco (35%). El material
reacciond con Boc;0 en acetato de etilo y carbonato de
sodio saturado y se analizé6 mediante HPLC quiral
utilizando una columna quiralcel OJ utilizando 95% de
hexano/etanol como eluente y se determiné mediante 98%
ee. Se recolectaron cultivos adicionales -2,96 g y 1,41 g

para un total de 75% de rendimiento.

Al
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LRMS [M+H}+ 246; IR (cm”, KBr) 1055, 1261,
3001, 2948, 3356; H NMR (500MHz, DMSO) 5 8.09 (b s, 2 H), 7.58 (s, 1H), 7.36
(4d, J=2.05, 6.45 Hz, 1H), 7.11 (d, J=8.5 Hz, 1H) 6.10 (s, 1H), 4.80 (m, 1H), 3.84 (s,
3H), 3.00 (ddd, J= 2.7, 12.6, 9.5 Hz, 2H); "'C NMR (DMSO, 75.5 MHz) 5 154.8,
135.4, 1304, 126.6, 112.4, 110.4, 67.9, 56.2, 45.4.

.,\O,{,m

Clorhidrato de (8) 2-amino-2-[3-clorofenil] etanol:
Se prepard de acuerdo con el procedimiento general

subrayado anteriormente.

LRMS [M+H}+ 172; IR (KBr, cm-1) 3048,
3351, 2952; 'H NMR (300MHz, MeOD) 3 7.48 (3, 1H), 7.35 (m, 3H), 3.31 (ddd, J=
1.5, 3.12, 9.15 Hz 2H).

-

Clorhidrato de (8)2-amino-l-[3-bromofenil] etanol:
se prepard de acuerdo con el procedimiento general
subrayado anteriormente.

LRMS [MH]+ 217.9; IR (KBr, cm-1) 3025,
3443,2891; 'H NMR (500MHz, DMSO) §7.93 (b s, 2H), 7.60 (s, 1H), 7.52 (d, 1H),
7.41 (s, 1H), 7.35 (d, J=7.7 Hz, IH) 6.17 (s, LF), 4.82 (m, 1H), 3.08 (ddd, J= 2.6,
12.7,9.6 Hz, 2H); "'C NMR (DMSO, 75.5 MHz) 5 144.4, 130.5, 1287, 125.0, 121.6.
68.3, 45.1.
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b oans

Clorhidrato de (8) -2-amino-1-[3-cloro-4-
metiltiofenil] etanol: se prepard de acuerdo con el

procedimiento general subrayado anteriormente.

LRMS [M+H)}+ 217.9,
IR (KBr, cm-1) 3007, 3358, 'HNMR (500MHz, DMSO) 5 8.12 (b s, 2H), 7.46 (s,
1H), 7.37 (s, 1H), 7.35 (d, 1H) 6.19 (d, 1H), 4.83 (m, 1H), 3.01 (ddd, J=3.2, 128, 9.3

Hz, 2H); IJC NMR (DMSO, 75.5 MHz) 5 139.6, 136.5, 129.8, 126.6, 125.4, 68.0,
45.2, 14.2.

poaan

Clorhidrato de (8) -2-amino-1-[3-cloro-4-fluoro-
fenil] etanol: se prepard de acuerdo con el procedimiento

general subrayado anteriormente.

LRMS [M+H}+ 189.9; IR (KBr,
cm-1) 1509, 3008, 3359; 'H NMR (500MHz, DMSO) 8821 (b s, 2H), 7.61 (d,
1=7.85 Hz, 1H), 7.42 (m, 2H), 6.29 (5. 1H), 4.88 (m, 1H), 3.03 (ddd, J=3.4, 12.8,9.2
Hz, 2H); C NMR (DMSO, 75.5 MHz)  157.5, 155.5, 139.7, 128.1, 126.7, 1193,
116.7, 109.0, 67.8, 45.2.

0

)12
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Clorhidrato de (8)-2-amino-l1-[3-cloro-4-metoxifenil]
etanol: se preparé de acuerdo con el procedimiento

general subrayado anteriormente.

LRMS [M+H]+ 202; IR (KB,
cm-1) 3354, 3003, 2949, 1288, 1064; 'H NMR (SOOMHz, DMSO) 5 8.18 (brs, 3H),
7.43 (d, J=2.0Hz, 1H), 7.31 (dd, J=8.5, 2.0Hz, 1H), 7.14 (d. J=5.1Hz, IH), 6.11 (s,
1H), 4.81 (m, 1H), 3.84 (s, 3H), 2.9 (dd, J=13, 3.5Hz, 1H), 2.83 (dd, J=12.5, 9Hz,
1H): "°C NMR (DMSO, 125MHz) 5 153.9, 135.0, 127.3, 125.8, 120.8, 112.6, 68.0,

56.1,45.5; Anilisis Elomental Calculado para CsH\\2CINO-HCI: C, 45.39; H, 5.50; N,
588, Ec: C 45.38;H, 543; N, 5.70.

i
Clorhidrato de (S) -2-amino-1- (7-bromo-2,3-
dihidrobenzofurano-5-il)-2-amincetanol: se prepard de
acuerdo con el procedimiento general subrayado
anteriormente.
LRMS [M+H]+ 258 IR (KBr, cm-1) 3349, 3006, 2928, 1485, 1045, 983; ll-l NMR

(S00MHz, DMSO) § 8.13 (brs, 3H), 7.29 (s, 1H), 7.23 (s, 1H), 6.08 (d, J=4 Hz, 1H),

4.76 (m, 1H), 4.61 (1, J=9Hz, 2H), 3.29 (1, J=9Hz, 2H), 2.96 (dd, J=13, 3.5Hz, 1H),
2.82 (dd, J=13,9.5Hz, IH); "C NMR (DMSO, 125MHz2) § 156.3, 135.9, 129.1,
128.1, 122.1, 100.9, 71.5, 68.2, 45.6, 29.9; Anilisis Elemental Calculado pera
CioH12BINO;-HCL: C, 40.77; H, 4.44; N, 4.75. pc: C,40.77: H, 463N, 4.63.

Procedimiento general para la preparacién de 2-amino-3-

(fenil sustituido) -propanol:

/1y
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oCry

-Butil éster de Acido (8)-[2-(3-bromo-fenil)-1-
hidroximetil-etil]-carbamico: A una solucién de A4cido
(S)-3-bromo-fenil)-2-tert-butoxicarbonilamino-propinico
{500 mg, 1,45 mmol) en THF (30 ml) se agregdé complejo de
borano-tetrahidrofuranoc (solucién 1,0 M} (4,35 ml, 4,35
mmol). La mezcla de reaccidén se agitdé a temperatura
ambiente durante 14 h y se apagd con Acido acético (1
ml). Después de remover la mayoria del solvente, el
residuo se extrajo con EtOAc, se lavdé con agua salobre, y
se secd sobre NapSO,. Después de concentracidén, el
producto crudo (400 mg, B83%) se utilizd para la siguiente

etapa sin purificacién. LCMS (M+H)* m/z 330 (t = 1,61 min

o
(S) -2-amino-3- (3-bromo-fenil) -propan-1l-ol: A una
solucidén de tert-butil ester de Aacido (S)-[2-(3-bromo-
fenil)-1-hidroximetll-etil] carbamico (400 mg, 1,21 mmol)
en metanol (30 ml) se agregé a HCL 4 M en dioxano (2 ml

exceso). La mezcla de reaccibn se agitd a temperatura

ambiente durante 14 h. Después de concentracién in vacuo,
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el residuco se utilizé para la siguiente etapa sin

purificacién LCMS (M+H)* m/z 230 (t = 0,78 min.)

5-cloroacetil-7-clorooxindol: A una suspensién de
AlCls (13,4 g, 0,10 mol) en cloruro de metileno (40 ml)
se agrega una solucién de 7-cloroxindol (0,10 mol) vy
cloruro de cloroacetil (8 ml, 0,10 mol) a 0°C. La
solucién se calienta a temperatura ambiente durante 2
horas y se vierte sobre hielo y se extrae con cloruroc de
metileno, lavando con soluciétn de bicarbonato saturada,
agua salobre, y secando sobre MgSO, suministraria 1la

clorocetona deseada.

(8) -7-cloro-5-(2-cloro-1-hidroxi-etil) -2-oxoindol: A
una solucién de (S)-metil-CBS-oxaborolidino (1 M en
tolueno, 0,745 ml, 0,745 mmol) y BHy~-THF (8 ml, 8 mmol)
se agrega al mismo tiempo una solucién de BHs-THF (19 ml,
19 mmol) y una solucién de 5-cloroacetil-7-clorooxindol

(37,98 mmol) en 19 ml de THF. Ambas soluciones se agregan

4

/1%
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gota a gota durante 30 minutos. La solucién se agita
durante 1 hora y se apaga con adicién lenta de metanol
(50 ml). La solucién se concentra y el residuo se
cromatografia sobre una columna corta de silica gel 1:1

hexano/etil acetato.

a|&

NN

Clorhidrato de (8)-2-amino-1-(7-clorooxindol-5-
il)-etanol: a una solucién de la clorohidrina (37, 9
mmol) en 120 ml de metanol a -40°C se agrega 100 gramos
de amonio. La solucién se sella en una botella a presién
y se calienta a temperatura ambiente y se agita durante
48 horas. La solucién se enfria y se abre. E1l amonio se
le permite evaporase y la soluciétn se concentra para
suministrar 1la sal de clorhidrato, que Se puede

cristalizar de etanol/etil acetato.

Boag

&Lm
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6-cloroacetil—4-cloro-2-benzcoxazolinona: A una
suspensién de AlCly /13,4 g, 0,10 mol) en cloruro de
metileno (40 ml) se agregdé una solucién de 4-cloro-2-
benzooxazolinona (0,10 mol) y cloruro de cloroaceitlo (8
ml, 0,10 mol) a 0° C. La solucién es calentada
temperatura ambiente durante dos horas y vertida en hielo
y se extrajo con cloruro de metileno, lavando con
solucién de bicarbonato saturado, solucién salina, ¥y

secado sobre MgSO, suministrarid la clorocetona deseada.

™

L

)—o
(S) -6-{2-Cloro-1-hidroxi-atil)-4-cloro-2-
benzooxazolinona: A una solucién de (S)-Metil-CBS-
oxazaborolidina (1M en tolueno, 0,745 ml, 0,745 mmol) y
BH3-THF (8 ml, 8 mmoles) se agregd al mismo tiempo una
solucién de BH3-THF (19 ml, 19 mmol) y una solucién de el
6-cloroacetil~4-cloro-2-benzooxazolinona (37,98 mmoles)
en 19 ml de THF. Ambas soluciones se agregan gota a gota
durante 30 minutos. La solucién se agita durante una hora
Yy sSe apaga con adicién lenta de metanol (50 ml). La
solucién se concentré y el residuo se cromatografié sobre
una columna de silica gel corta (l1:1 hexano/acetato de

etilo).



Clorhidrato de (8)-2-Amino-1-{4-cloro-2-benzooxazolinona-
6-il)-etanol: A una sclucién de clorohidrina (37,9
mmoles) en 120 ml en 120 ml de metanol a -40° C se agregd
100 gramos de amonic. La solucién es sellada en una
botella a presién y calentada a temperatura ambiente y
agitada durante 48 horas. La sclucién es enfriada vy
abierta. Al amonio se le permitié evaporar y la solucién
se concentr$ para dar la sal de hidrocloruro, que puede

ser cristalizada a partir de etancl/acetato de etilo.
.:\?

N-Metil-7-cloreindolino: A una solucién de 7-
cloroindol (0,10 mol) en 500 ml de acetona se aqgrega KiCOi
(0,15 mol) y Mel (0,15 mol) y se refluye hasta que se
consume el material de partida. La reaccién se filtra y
se lava con aqua ¥y solucidén de bicarbonato saturada,
secando sobre MgS50, suministraria el N-Me-T7-

clorocindolino.



N-metil-5-cloroacetil-7-cloro-indol: A una
suspensién de AlCLs (13,4 g, 0,10 mol) en clorurc de
metileno (40 ml) se agrega una solucién de N-Me-7-
cloroindol (0,10 mol} y cloruro de cloroacetilo (8 ml,
0,10 mol) a 0°C. La solucidtn se calienta a temperatura
ambiente durante 2 horas y se vierte sobre hielo y se
extrae con cloruro de metileno, lavando con solucién de
bicarbonato saturado, agua salcbre, y secado sobre MgSO,

suministra la clorocetona deseada.

g

(8) -N-metil-5-(2-cloro-1l-hidroxietil)-7-cloro-indol:
A una solucién de (S)-metil-CBS-oxazaborolidina (1M en
tolueno, 0,745 ml, 0,745 mmol) y BH3~THF (8 ml, 8 mmol)
se agrega al mismo tiempo una solucién de BH3-THF (19 ml,
19 mmol}) y una solucidén de N-metil-5-~cloroacetil-7-cloro-
indolino (37,98 mmol) en 19 ml de THF. Ambas soluciones
se agregaron gota a gota durante 30 minutos. La solucién

es agitada durante 1 hora y apagada con la adicién lenta
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de metanol (50 ml). La solucién se concentra en residuo
cromatografiado sobre columna corta de silica gel (1:1

hexano/acetato de etilo).

™
GE; g T
H
Clorhidrato da - (8)—2-aminol-{7-cloro-N-matil-

indolino-5-il)-etanol: A una soluciédn de la clorhidrina
(37,9 mmol) en 120 ml de metanol a -40°C se agregan 100
gramos de amon{o. La solucién se sella en una botella de
presién y se calienta a temperatura ambiente y se agita
durante 48 horas. La solucién se enfria y se abre. El
amonio se le permite evaporarse y 1la solucién se
concentra para suministrar la sal de clorhidrato, que se

puede cristalizar de etanol/etil acetato.

boas

(8) -2-cloro-1-(7-cloro-N-metil-indol-5-il)-etanol: A
una soluciétn de (S) -N-metil-5-(2-cloro-l-hidroxietil)-7-

cloro-indeolino (0,10 mmol) en 100 ml de t-butil metil

—
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éter se trata con o-cleoroanil (0,10 mmol) a temperatura
ambiente. La solucién se concentra y el residuo se
cromatografia sobre silica gel (l1:1 hexano/etil acetato)

para suministrar el indol correspondiente.

Clorhidrato de (8)-2-amino-1l-(7-cloro-N-metil-indol-
5-il)-etanocl: A una soluciétn de clorhidrina (37,9 mmol)
en 120 ml de metanol a -40°C se agregan 100 gramos de
amonio. La solucibén se sella en una botella de presién y
se calienta a temperatura ambiente y se agita durante 48
horas. La solucidén se enfria y se abre. Al amonio se le
permite evaporarse y la solucién se concentra para
suministrar la sal de clorhidrato, la cual se puede

cristalizar del etanol/acetato de etilo.

57

4-cloro-2-matil-benzooxazol: A una solucién de 4-

cloro-2-benzooxazolinona (0,10 mol) en 200 ml, de etano,
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se agrega LiOH (0,20 mol) en 100 ml de agua. La solucidén
se refluye durante 8 horas y se enfria. La solucibén se
neutraliza con HCl 1N y se extrae con acetato de etilo
fluido al secar sobre MgSOs. La solucién se concentra y
se toma en 200 ml de tolueno y 0,10 mol de &cido acético.
La solucién se refluye en una trampa Dean Stara durante
12 horas concentrada y purificada mediante cromatografia

de destello.

6-Cloroacetil-4-cloro-2-metil-benzooxazol: A una
suspensién de AlCLs (13,4 g, 0,10 mol} en cloruro de
metileno (40 ml) se agrega una solucién de 2-metil-4-
cloro-banzooxazol (0,10 mol) y cloruro de cloroacetilo
(8 ml, 0,10 mol) a 0°C. La solucién se calienta a
temperatura ambiente durante 2 horas y se vierte sobre
hielo y se extrae con cloruro de metileno, lavando con
solucidén de bicarbonato saturado, agua salobre, y secando

sobre MgS0,; suministraria la clorocetona deseada.
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{8) -6~ (2-cloro-1-hidroxi-atil)-4-cloro-2-matil-
benzooxazol : A una solucién de (S) -metil-CBS-
oxazaborolidina (1M en tolueno, 0,745 ml, 0,745 mmol) y
BHs-THF (8 ml, 8 mmol) se agrega al mismo tiempo una
solucién de BH3-THF (19 ml, 19 mmol) y una solucién de 6-
cloroacetil-4-cloro-2-metil-benxooxazol (37,98 mmol) en
19 ml de THF. Ambas soluciones se agregan gota a gota
durante 30 minutos. La solucién es agitada durante 1 hora
y apagada con la adicién lenta de metanocl (50 ml). La
soluciédn se concentra y el residuo se cromatografia sobre

una columna corta de silica gel (1:1 hexano/acetato de

etilo).
L
?/.\'m
Clorhidrato de {5)-2-amino-1- (4-cloro-2-metil-
benzooxazol-6-IL) -etanol: A una solucidn de la

clorhidrina (37,9 mmol) en 120 ml de metanol a -40°C se
agregan 100 gramos de amonio. La soluciédn se sella en una

botella de presibn y se calienta a temperatura ambiente y

)
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se agita durante 48 horas. La solucién se enfria y se
abre. Al amonio se le permite evaporarse y la solucién se
concentra para suministrar la sal de clorohidrato, 1la

cual se puede cristalizar de etanol/etil acetato.

Preparaciédn da 3-(6-imidazol-1-il-4-metil-l1H-banzimizaol-

2-il)-4-yodo-1H-piridin-2-ona:

.=\ll
$ .

1-{3-matil-4-nitro-fenil)-1H-imidazol: A una
solucién de 4-fluoro-2-metil-l-nitro-benzeno (300 mg,
1,84 mmol) en DMSO (2 ml) se agregd KOH (20 mg, 3,87
mmol} e imidazol (263 mg, 3,88 mmol). La mezcla de
reaccidén se calentdé a 100°C durante 3,5 h, se enfri6 a
temperatura ambiente, y se diluyé con hielo—agqua fria. El
precipitado resultante se filtr6 se lavé con hielo-aqua
fria y se secé bajo vacio para dar el compuesto del
titulo (310 mg, 80%) como un polvo amarillo. 'H-RMN (300

MHz,

DMSO-de) 5 8.46 (1H, 5), 8.16 (1H, d, J = 8.9 Hz), 7.90 - 7.92 (2H, m), 7.78 (1H, dd,
J=2.5, 8.9 Hz), 7.17 (1H, s5), 2.61 (3H, 3). LRMS (M+H)* m/z 204.

208
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4-imidazol-1-il-2-metil-fenilamina: A 1-(3-metil-4-
nitro-fenil)-1H-imidazol (200 mg, 0,98 mmol) y 10% de
paladio sobre carbono (35 mg) se agregdé metanol
desgasificado (3 ml). La suspensién se refluybd y se
evacud con hidrogeno/linea de vacio. La suspensién se le
prermitié agitase temperatura ambiente durante 14 horas
bajo atmésfera de hidrégeno (balén de hidrégeno). La
mezcla de reaccién es oscura se f[iltré6 a través de una
almohadilla de celita y se enjuagd con metanol. La
concentracién del filtrado dio el compuesto del titulo
(166 mg, 98%) la cual se utiliz6 para la siguiente etapa

sin purificacién.

'H NMR (300 MHz, DMSO-dg) 5 7.95 (1H, 5), 748 (1H, s), 7.16 (1H,

agoste g J=2.5 Hz),7.09 (1H, dd, J = 2.5, 8.4 Hz), 7.01 (I1H,5),6.67(1H,d, J=84

Hz), 5.03 (2H, Ancho 5), 2,10 (3H, 5).

o
P

N-{4-Imidazol-l1-il-2-maetil-6-nitro-fenil)-acetamida:
A una solucién de 4-imidazol-1-il-2-metil-fenilamina (1

g, 5,78 mmol) en CH.Cl, (20 ml) se agregd Ac0 (0,7 ml,
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7,28 mmol) a 0° C. La mezcla de reaccidébn se agitd a
temperatura ambiente durante 14 h y se diluyé con agua.
La capa acuosa se extrajo con CH),Cl, y las capas orgénicas
combinadas se lavaron con NaHCO; saturado y agua salobre,
se secd sobre Na,S0,, y se concentré in vacuo para dar un
s6lide blanco. El1 s6lide blanco se suspendi6é en H,SO4
(conc.) (15 ml). Luego el HNO3 (conc.) (312 ml) se agregd
a la suspensidén a 0°C. La mezcla de reaccién se calentd
lentamente a temperatura ambiente y se agitd a
temperatura ambiente durante 4 h. Después de enfriar a -
10°C, la mezcla d reacciédn se neutralizo con hidréxido de
amonio y se extrajo con acetato de etilo. Las capas
organicas combinadas se lavaron con agua Salobre, se
secaron Ssobre NazSO, y se concentraron. El1 residuc se
purificé mediante cromatografia de destello (1:9:5
MeOH/THF/hexano) para producir el compuesto del titulo
(0,61 g, 41%).
'H NMR (300 MHz, CD;OD) &

8.11 (1H, ), 7.45 ~ 7.56 (2H, m), 7.38 (1H, dd, J = 2.4, 8.4 Hz), 7.14 (1H, s),2.33
(3H, s), 2.18 (3H, 5).

O
&\EF(:

4-imidazol-1-il-2-metil-6-nitro-fenilamina: A una

suspensién de N-(4-imidazol-1-il-2-metil-6-nitro-fenil)-
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acetamida (279 mg, 1,07 mmol} en etanol (3 ml)} se agregd
2 N HCl (2 ml). La mezcla de reacciétn se calentd a
reflujo durante 14 h, se enfridé a temperatura ambiente, y
se neutralizdé con NaHCOs. El sodio resultante naranja
brillante se filtrd y se secdé bajo vacic. El1 compuesto
del titulo (179 mg, 76%) se obtuvo como un sélido

naranja.

'H NMR (300 MHz, CD,0D) § 8.78 (1H, 3), 8.24
(1H. s), 7.78 (1H, 5), 7.64 (1H, 5), 7.46 (1H, 5), 2.36 (3H. 5).

ii} L

o
S5-imidazol-1-il-3-metil-benzeno-1,2-diamina: a 4~
imidazol-1-il-2-metil-6-nitro-fenilamina (350 mg, 1,61
mmol) y 10% de paladioc sobre carbono (40 mg) se agregd
metanol desgasificado (5 ml) y TFA (5 gotas), La mezcla
de reaccibédn se refluyé y se evacud con hidrédgeno/linea de
vacio, se agitd temperatura ambiente durante 14 h bajo
atmésfera de hidrdgeno (baldén de hidrdgeno)}. La mezcla de
reaccién oscura se filtré a través de una almohadilla de
celite y se enjuagd con etanol. La concentracién del
filtrado dio el residuo, el cual se diluyd con agua, se

extrajo con acetato de etilo. Las capas organicas

combinadas se lavaron con NaHCOs, saturado, agua salobre,

20%
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se secaron scbre Na;SO;. La concentracién hasta que se dio
el compuesto del titulo {275 mg, 91%) como un sélido.

'"H NMR (300 MHz, CDy0D) 5 7.87 (1H, 5), 7.34 (1H, 5), 7.05 (1H, s), 6.72 (H, d, J
=24 Hz), 6.65(1H, d, J=2.4 Hz) 2.2] (3H, 5). LCMS (M+H)" m/z 189 (t =0.23

min.).

4-yodo-2-metoxi-piridina-3-carbaldehido {wo
95/29917): A un recipiente de 5 litros con tres cuellos
de fondo redondeado se equipo con un agitador mecénico de
sobre cabeza bajo nitrégeno, el recipiente se cargo con
THF (1L) y se enfrié a -78°C. A esta solucibn agitada se
agregd tert-butillitio (1,7 M solucién en pentano) (800
m}, 1,36 mol) wvia canula segquido por 2-metoxipiridina
{132, 2 g, 1,21 mol) a -78°C. La mezcla se agitd durante
1l h a -78°C. A la mezcla se agreqdé N-formil-N, N°, N'-
trimetiletilenodiamina (176 ml, 1,37 mmol} gota a gota a
-78°C., La mezcla de reaccidédn se agitd para ca por 30 min
a -78°C antes de calentar a -23°C sobre ca. 30 min. A la
mezcla a -23°C se le agregd etileno glicol de dimetil
eter (1 1) seguido por N-butilitio (2,5 M solucién en
hexano) (800 ml, 2,0 mol). La mezcla resultante se agitd
para ca. 2 h tiempo durante el cual la mezcla de reaccién

se volvidé un verde profundo. A un recipiente de 12 1 de 4
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cuellos redondo se cargdé con yodo (571 g, 2, 25 mol) y
etileno glicol y metil eter (2 1) y la solucién
resultante se enfri6 a -78°C. Los contenidos del
recipiente de 5 1 se transfirieron via cénula a la mezcla
de yodo y etilenglicol dimetil eter en el recipiente de
12 1 a -78°C. Despues de que la adicién se completd 1la
mezcla de reaccién se agité durante 1 hora adicional a -
78°C. El pafio de enfriamiento se removié y a la mezcla se
le permitid calentarse a aproximadamente 0°C y se tratd
con 2 L de agua y 2 L de acido clorhidrico 1N. Se agregb
metil t-butil éter (2L) y las capas se separaron. La capa
acuosa se extrajo con 2 x 1 L de metil t-butil eter. Las
capas orgdnicas combinadas se lavaron con NazS0O; saturado
(1, 2L), agua salobre (1,2 L), se secaron sobre NayS0,.
Después de concentraciébn in wvacuo, la lechada espesa se
diluyé con hexano (1 L). La mezcla se enfrié con
hielo/bafio de agua para ca. 30 min. El precipitado se
filtrd y se secd in vacuo para producir el compuesto del
titulo en un s6lido amarillo claro.

"H NMR (300 MHz, CDCls) 5 10.22 (s, 1H), 7.86 (1H, d, J =

5.3 Hz), 7.54 (1R, d, J = 5.3 Hz), 4.06 (3H, 5). LCMS (M+H)"* m/z 364 (t = 2.26
min.).

s

\ 2z/0
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6-imidazol-1-il-2-(4-yodo-2-metoxi-piridin-3-il) -4-
metil-1H-benzimidazol: A una solucidén de 5-imidazol-1-il-
3-metil-benzeno-1,2-diamina (175 ng, 0,93 mmol) en
metanol (B ml) se agregé una solucidén de 4-yodo-2-metoxi-
piridina-3-carbaldehido (245 mg, 0,93 mmol) en metanol (5
ml) a 0°C. la mezcla de reaccién se agitdé a 0°C durante
1, 5 h y luego a temperatura ambiente durante 2 h.
Después de concentracién, el residuo se purificé mediante
cromatografia de columna de destello (10% MeOH/CH.Cl,)

para dar el compuesto del titulo (291 mg, 60%).

'H NMR (300 MHz, CDyOD) 8 8.13 (1H, 5),
7.98 (1H, d, J = 5.4 Hz), 7.62 (1H, d, J = 5.4 Hz), 7.59 (2H, 3), 7.33 (1H, 5), 7.16 (1H,
5), 3.90 (3H, 5), 2.67 (3H, 5). LCMS (M+H)" m/z 432 (t == 0.99 min.).

Vo3

3-(6-imidazol-~1-il-4-metil-1H-benzimidazol-2-il)-4-yodo-

l1H-piridin-2-ona: La suspensién de 6-imidazol-1-il-2-(4-
yodo-2-metoxi-piridin-3-il)-4-metil-1H-benzimidazol en
HCl 1N (6 ml) se calentd a 70°C durante 3 dias, se enfrié
a temperatura ambiente y se diluyb® con acetato de etilo.
Después de la extraccién las capas orgdnicas ombinadas se

agregaron con agua salobre, se secaron sobre Na;SO, y se
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concentraron. El residuo se purificéd mediante

cromatografia de destello (1% NH,OH/10% MeOH/CH.Cl:) para

producir el compuesto del titulo (78 mg, 81%) como un

sélido.

'H NMR (300 MHz, CD;0D) 8 8.12 (IH, 5).
7.58 (2H, s), 7.29 — 7.31 (2H, m), 7.16 (1H, 5), 7.01 (1H, J = 6.8 Hz), 2.66 (3H, ).
LCMS (M+H)* m/z 418 (t = 0.75 min.)

Preparaciédn 2-(4-cloro-2-oxo-1,2-dihidro-piridin-3-il)-7-

metil-3H-benzemidazol-5-carbonitrilo:

R

4-amino-3-metil-benzonitrilo: A una solucién de 3-
metil-4-nitro-benzonitrilo (20 g, 0,123 mol) en HOAC (200
ml) se agregdé polvo de hierro (17,55 g, 0,309 mol).
Después de 10 min, la reaccidn fue exotérmica y se volviéd
de color oscuro. lLa mezcla de reaccién se le permitiéd
agitarse a temperatura ambiente durante 14 h y luego se
diluydé con EtQAc (200 ml) el precipitado café se filtré a
través de una almohadilla de celita y la torta de filtro
se enjuagd con EtOAc. El filtrado se cencentrd in vacuo y

el recibo se purificé mediante cromatografia de destello

2T
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(40% EtOAc/hexano) para producir el compuesto del titulo

(15,3 g, 92%).

'H NMR (300 MHz, CDCY,) 8 7.30 - 7.34 (ZH, m), 6.64 (1H. d, J =
8.7 Hz), 2.16 (3H, s). LCMS (M+H)" m/z 133 (1 = 0.93 min).

O

N-(4-ciano-2-metil-6-nitro-fenil)-2,2,2-trifluoro-
acetamida: Al hielo-anhidrido trifluoroacético frio (60
ml) se agregd 4d-amino-3-metil-benzonitrilo (14, 33g,
0,108 mol) en porcién. La lechada blanca resultante se
agité a 0°C durante 30 min. Luego se agregd nitrato de
amonio (17,28 g, 0,216 mol). La mezcla de reaccibén se le
permiti$é agitarse a 0°C durante 1 h y a temperatura
ambiente durante 14 h. Después de la remocién de la
mayoria del solvente, la mezcla de reaccién se enfrié con
hielo y se apagd con hielo. El precipitado amarillo se
filtr6d, se lavé con agua fria y se secd bajo vaclio. El
producto crudo (15,5 g, 52% de rendimiento, y ca. BO% de
pureza) se utilizé para la siguiente etapa sin

purificacién.
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'H NMR (300 MHz, CD;OD) § 8.05 (1H, 5), 7.74 (1H, s), 2.30 (3H, 5).
LRMS (neg. ESI, (M-H)) m/z 272,

o

4-amino-3-metil-5-nitro-benzonitrilo: Una mezcla de
N- (4-ciano-2-metil-6-nitro-fenil)=-2,2,2-trifluoro-
acetamida (5 g, 18,3 mmol)y amonio 2 M en metanol (80 ml)
se calentaron a reflujo durante 14 h y luego se enfriaron
a temperatura ambiente. Después de concentracién in
vacuo, el residuo se purificé mediante cromatografia de
destello (20% EtOAc/hexano) para producir el compuesto

del titulo (3,24 g, 100%, ca 80% de pureza).

'HNMR
(300 MHz, CDCl,) 8 8.40 (1H, s), 7.47 (1H, 5), 6.6 — 6.8 (2H,
Amplio s8), 2.89 (3H, s3).

o

3,4-diamino-5-metil-benzonitrilo: A una solucién de
4-amino-3-metil-5-nitro-benzonitrilo (3,24 g, 18,3 mmol)

en etanol (80 ml) se agregé dihidrato de cloruro de
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estafio (8,67 g, 49,75 mmol). La mezcla de reaccidédn se
calenté hasta reflujo durante 14 h, luego se enfrié a
temperatura ambiente, y se concentrdé in vacuo. El residuo
se diluyé con acetatc de etilo (100 ml) y se tratdé con
trietilamina (20 ml). La lechada resultante se filtré a
través de una almohadilla de celita y la torta de filtro
se enjuagd con tres porciones de acetato de etilo (50
ml). E1 filtrado se lavdé con NaHCOs; agua, agua Salobre, ¥y
se secd sobre NaSOy y se filtr6. Después de remocién del
solvente, el residuo se purificé mediante cromatografia
de destello sobre silica gel (30%-50% de EtOAc/hexano)
para producir el compuesto del titulo (2,17 g, 81%) como

un s6lido amarillo claro.

'"H NMR (300 MHz, CDCl)
§ 6.94 (1H, s), 6.85 (1H, 5), 2.16 (3H, 5). LCMS (M+H)* m/2 148 (t = 0.67 min.).

2-(4-yodo-2-matoxi-piridin-3-il)-7-metil-3H-
benzimidazol-5-carbonieileo: A una solucién de 3,4-
diamino-5-metil-benzonitrilo (2,00 g, 13,6 mmol) en MeOH
(40 ml) se agregd 4-yodo-2-metoxi-piridina-3-carbaldehido

(3,6 g, 13,6 mmol) en MeOH (20 ml) a 0° C. La lechada
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resultante se agitdé a 0°C durante 1 h. Se agregd yodo
(1,73 g, 6,8 mmol) en MeOH (10 ml) gota a gota por via de
un embudo de goteo a la mezcla de reaccién de 0° C. ILa
mezcla de reacciédn se agitd a temperatura ambiente
durante 14 h. Después de la remociédn del MeOH, el residuo
se diluyd con NazS20; saturado y se extrajo con EtOAc. Las
capas organicas combinadas se lavaron con agua Yy agua
salobre, se secaron sobre NazS0,. El preducto crudo se
purificé mediante cromatografia de columna de destello
(3% MeOH/CH,Cl,;) para producir el compuesto del titulo

(1,81 g, 46%).

(

H
NMR (300 MHz, CDCls) 5 7.90 (1H, s), 7.49 (1H, d, 7 = 5.4 Hz), 7.46 (1H, »), 7.41
(14, d, J = 5.3 Hz), 3.78 (3H, 5), 2.68 (3H, s). LCMS (M+H)" m/z 391 (t = 1.27 min.).

Ne ] %
=Ry
2-{4-cloro-2-oxo0-1,2-dihidro-piridin-3-il)-7-metil-
3H-benzimidazol-5-carbonitrilo: Una suspensién de 2-{4-
yodo-2-metoxi-piridin-3-il)-7-metil-3H-benzimidazol~-5-
carbonitrilo (1,8 g, 4,63 mmol) en 4 M HCl dioxano (40
ml) se calenté6 a B80% C durante 6 h y se enfrié a

temperatura ambiente. El precipitado se filtrd y se sechd.

El producto crudo (1,08 g, 82%) se utilizé para 1la

16
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siguiente etapa sin purificacién. LRMS (neg. ESI, (M-H)~

ym/z 283.

5-bromo-3-matil-benzeno-1,2-diamina: A una
suspensién de 4-bromo-2-metil-6-nitro-fenilamina (20 g,
0,086 mol) en etanol (200 ml) se agregd hidrato de
cloruro de estafio (49,29, 0,258 mol). La mezcla de
reaccién se calentd a reflujo durante 14 h, se enfrié a
temperatura ambiente, y se concentré in vacuo. El residuo
se diluyd con acetato de etilo (150 ml) y se tratd con
trietilamina (40 ml). La lechada resultante se filtr6 a
través de una almohadilla de celita, y la torta de filtro
se enjuagd con 3 porciones de acetato de etilo de (50
ml). El filtrado se lavd con NaHCOs saturado, agua y agua
salobre, luego se secd sobre NaSOy; y se filtré6. Después
de la remociétn del solvente, el residuo se purificd
mediante cromatografia de destelloc scbre silica gel (30%

EtOAc/hexano, luego 5% MeOH/CH.Cl,;) para producir el

z/r
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compuesto del titulo (10,26 g, 59%) como un aceite

amarillo.

'HNMR
(300 MHz, CDCly) 8 6.77 (1H. d, J = 2.0 Hz), 6.74 (1H, d, J = 2.0 Hz), 2.16 (3H, 5).
LCMS (M+H)" m/z 201. (t = 0.83 min.).

2

6-bromo-2- (4-yodo-2-matoxi-piridin-3-il)-4-metil-1H-
benzimidazol: A una solucién de 5-bromo-3-metil-1,2-
fenilenodiamina (4 g, 19,95 mmol) en metanol (80 ml) se
agregd 4-yodo-2-metoxi-piridina-3-carbaldehido (5,23 g,
19,9 mmol) en metanol (20 ml) gota a gota a 0°C. La
lechada resultante se agité durante 30 minutos a
temperatura ambiente. Luego yodo (2,53 g, 9,95 mmol) en
metanol {20 ml) se agregaron por via de un embudo de
goteo. Después de 14 h, la mezcla de reaccidédn se
concentré in vacuo, se diluyé con Na;$;0; al 5% y se
extrajo con acetato de etilo. Las capas organicas
combinadas se lavaron c¢on agua, agua salobre, y se
secaron NazSQO4. Después de la remocién del solvente, el
residuo se purificdé mediante cromatografia de destello
cuidadosa (20% EtOAc/hexano) para producir el compuesto

del titulo (4,05 g, 46%) como una espuma amarilla.

21¥
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TH NMR (300
MRz, CDCl) § 7.86 (1H, d, J = 5.31 Hz), 7.53 (1H, d, J = 5.3 Hz), 7.26 (2H, Amplio
5), 3.91 (3H, 5), 2.63 (3H, 5). LCMS (M+H)* m/z 444 (t == 1.39 min.).

G

3- (6-Bromo-4-metil-1H-benzimidazol-2-il)-4-cloro-1H-
piridin-2-ona: La suspensiétn de 6-bromo-2-(4-yodo-2-
metoxi-piridin-3-il)-4-metil-1H-benzimidazol (4 g, 9,03
mmol) y 60 ml de HCL 4 M en dioxano se calentaron a 80°C
durante 6 h y se enfriaron a temperatura ambiente. El
precipitado se filtré y se secd para producir el
compuesto del titulo (3,0 g, 100%) como un polvo café. El
producto crudo se utilizdé para la siguiente etapa sin
purificacién.

'H NMR (300 MHz, CDsOD) & 7.55 (1H

5), 742 (1H.d, J = 6.0 Hz), 7.17 (1H, 5), 6.91 (1H. d, J = 6.0 Hz), 2.55 (3H, 5). LC
MS (M+H)* m/z 338 (t = 1.33 min.).

peeay
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(8) -4- (1-benzil-2-hidroxi-etilamino}-3- (6-bromo-4-
metil-1H-benzimidazol-2-il) -1H-piridin-2-ona: A una
solucién de 3-(6-bromo-4-metil-l1H-benzimidazol~2-il)-4-
cloro-1H-piridin-2-ona (1,42 g, 3,78 mmol) en DMF (15 ml)
se agregd (S)-(-)-2-amino-3-fenilo-l-propanol (1,43 g,
9,45 mmol) y N-metil morfelino (1,5 ml). La mezcla de
reaccibn se calenté a 80°C durante 6 h y se enfrid a
temperatura ambiente. El1 solvente se removié con alto
vacio y el residuo se purificé mediante cromatografia de
destello (5% MeOH/CH,Cl,) para producir el compuesto del

titulo (1,26 g, 74%) como una espuma amarilla.

'H NMR (300 MHz, CDCly) § 6.9 - 7.2 (8H, m), 5.86 (1H. d,
J=17.1 Hz), 3.7-3.9 (3H, m), 2.9-3.1(2H, m), 2.57 (3H, 5). LCMS (M+H)"* m/z 453 (1
=2.03 min.).

P

(8)-4-(1-benzil-2-tritiloxi-etilamino)-3-(6-bromo-4-

metil-1H-benzimidazol-2-il)-1H-piridin-2-ona: A una
solucién de  (S)-4-(l-benzil-2-hidroxi-etilamina)-3-(6-
bromo-4-metil-l1H-benzimidazol~2-il)~-1H-piridin-2-ona (0,9

g, 1,98 mmol) en THF (30 ml}, se agregd CsCOs (1,29 g,



3,96 mmol) seguido por cloruro de trifenilmetilo (1,10 g,
3,96 mmol). La mezcla de reacclén se calentdé hasta
reflujo durante 14 h bajo nitrégeno y luego se enfrié a
temperatura ambiente. Después de la remociétn del
solvente, el residuo se diluyd con acetato de etilo y se
lavé con agua. La fraccién acuosa se extrajo con acetato
de etilo y las capas organicas combinadas se lavaron con
agua y agua sSalobre, se secaron sobre NazS0O4. Después de
la concentracién in vacuo, el residuo se purificé
mediante cromatografia de columna de destello (30%
EtOAc/hexano) para producir el compuesto del titulo (1 g,

73%) como un sélido blanco.

'"H NMR (300 MHz, DMSO-dg) 5 11.77 (1H
Amglio  5), 11.73 (1H,d, J=5.2 Hz), 1146 (IH,opy). 8), 7.13 ~7.54 (23H, m), 5.87
(1H, d, J = 4.5 Hz), 4.09 — 4.14 (1H, m), 3.07 - 3.42 (4H, m), 2.54 (3H.5). LCMS
(M+H)" m/z 695 (1 = 2.79 min.).

gggparacibn da 3-[6-(4-acaetil-piperazin-1-il)-4-metil-1H-

banzimidazeol-2-il]-4-cloro-1H-piridin-2-ona:
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o

)LO .

o

1-[4-(4-Amino-3-metil-5-nitro-fenil)-piperazin-1-

il]-etanona: Una mezcla de 4-bromo-2-metil-6é-nitro-
fenilamina (5 g, 21,64 mmol), l-acetilpiperazina (4,2 g,
32,46 mmol), acetato de paladio (244 mg, 1,08 mmol), tri-
tert-butilfosfina (440 mg, 2,16 mmol) y tert—butoxlido de
sodio (4,2 g, 43, 29 mmol) en tolueno (70 ml) se
calentaron a 100°C durante 14 h bajo nitrégeno. La mezcla
de reaccién se enfrié a temperatura ambiente y se diluyb
con EtOAc. Después de la extraccidédn, las capas orgénicas
combinadas se lavaron con agua, agua salcbre, se secaron
sobre Na;S0O,. La concentracién dio un residuo café que se
purificé mediante cromatografia de columna de destello
(108 MeOH/CH:Cl;) para producir el compuesto del titulo

(4,21 g, 70%).

'H NMR (400 MHz, CDyOD) §7.42(1H, d, /= 2.8 Hz), 7.23
(1H.d./=2.8 Hz),3.71 (2H.1, J =5.1 H2), 3.67 (2H,1,/= 5.1 Hz), 3.04 (2H,1, J =52
Hz), 298 (2H, 1, J = 5.2 Hz), 2.24 (3H, 5), 2.13 (3H, 5). LCMS (M+H)* m/z 279 (1 = 1.46



C
o

1-[4-(3,4-Diamino~-5-matil-fenil) -piperazin-1-il]-
etanona: A 1-[4-(4-amino-3-metil-5-nitro-fenil)-
piperazin-1-il]-etanona (4,5 g, 16, mmol) y 10% de
paladio sobre carbonc (400 mg) se agregd metanol (50 ml)
y &cido acético (5 ml) bajo nitrégeno. La mezcla de
reaccidn se agitd bajo atmbésfera de hidrédgeno (balébn de
hidrégeno) durante 14h. La solucién oscura se filtrd a
través de una almohadilla de celita y la torta de filtro
se lavé con metanol. La concentracién del filtrado dioc el
compuesto del titulo (4,00 g, 100%) que se utilizé para
la siguiente etapa sin purificacién. LCMS (M+H)* m/z 207

(t = 0,41 min.}).

aeisy

1-{4-[2~- (4-yodo-2~-metoxi-piridin-3-il)-7-metil-3H-
benzimidazol-5-il]-piperazin-~l-il}-etanona: A una
solucién de 1-[4-3,4-diamino-5-metil-fenil)-piperazin-1-
il]-etanona (4,00 g, 16,18 mmol) en metanol (100 ml) se
agregd 4-yodo-2-metoxi-piridina-3-carbaldehido (4,25 g,
16, 18 mmol). La mezcla de reaccldn se agité a

temperatura ambiente durante 14 h. Después de



concentracifn, el residuo se purificé mediante
bromatologia de columna de destello (10% MeOH/CH.Cl;) para

producir el compuesto del titulo (5,25 g, 66%).

oty
s
3-[6-(4-acetil-piperazin-1i-il)-4-metil-1H-

benzimidazol-2-il]-4-cloro-l1H-piridin-2-ona: A una
solucién de 1-{4-[2- (4-yodo-2-metoxi-piridin-3-il)-7-
metil-3B-benzimidazol-5-il]-piperazin-l1-il}-etanona (5,2
g, 10, 6 mmol} en 4 HCL 4 M en dioxano (60 ml) se agregd
agua (5 ml). La mezcla de reaccidn se agitd a temperatura
ambiente durante 14 h. La concentracién de la mezcla de
reaccién dio el compuesto del titule (4,02 g, 100%) que
se utilizdé para la siquiente etapa sin purificacién. LCMS

(M+H)* m/z 486 (t = 1,55 min).

Preparacién de (8)-4-l-hidroximetil-2-fenil-etilamino)-3-

(4-metil-6-piperazin-l1-il-1H-benzimidazol-2-il) -1H-

piridin-2-ona:




o8

(8)-3-[6-(4-acetil-piperazin-1-il)-4-matil-1H-
benzimidazol-2-il]~4-1-hidroximetil-2-fenil-etilamino) -
1H-piridin-2-ona: A una solucién de 3-[6-(4-acetil-
piperazin-1-il)-4-metil-1H-benziminazol-1-il]-4-cloro-1H-
piridin-2-ona(l gmmol)en DMF (10 ml) se agregd (S)-(-)-2-
amino-3-fenil-propanol (0,78 mg, 5,2 mmol) y N-metil
morfolino (2 ml). La mezcla de reaccién se calentd a 80°C
durante 12 h, se enfrié a temperatura ambiente y se
concentr® con vacio alto. El residuo se purificé mediante
cromatografia de columna de destello (10% MeOH/CH,Cl;z)

para producir el compuesto del titulo (0,90 g, 69%).

. "H NMR (400 MHz, CD;OD) 8 7.36 (14, 5), 7.02 - 7.23 (6H,
m), 6.80 (1H, 5), 5.98 (1H. d, J = 7.5 Hz), 4.10 - 4.12 (3H, m), 3.67 — 3.78 (6H, m), 3.06 -
3.11 (3H. m), 2.90 (1H, dd, J = 7.8, 13.6 Hz), 2.54 (3H, 5), 2.12 (3H, 5). LCMS (M+H)"
m/z 501 (t = 1.30 min.).

k’"‘q':‘)'zj

I%

8..
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{8)—4-(1-hidroximetil-2-fenil-etilamino)-3-4-metil -
6-piperazin-l1-il-l1H-benzimidazol-2-il)-1H-piridin-2-ona:
A una solucidn de (S)-3-[{6-(4-acetil-piperazin-1-il)-4-
metil-1H-benzimidazol-2-il] -4~ (1-hidroximetil-2-fenil-
etilamino)-1H-piridina-2-ona (900 mg, 18 mmol) en HCL 4 M
en dioxano (10 ml) se agregd agua (1 ml). La mezcla de
reaccién se calenté a 80°C durante 14 h y se enfrié a
temperatura ambiente. La concentracidén con vaclo alto dio
el compuesto del titulo (0,83 g, 100%) y tal fue
utilizado para la siguiente etapa sin purificaciétn. LCMS

(M+H)+ m/z 459 (t=1,13 min).

Praeparacién de 2-(4,6-Dicloro-piridin-5-il)-6-imidazol-1-

il-4-metil-1H-benzimidazol:

Ne

4,6-Dicloro-pirimidina-5-carbaldehido: DMF (7 ML,
0,09 mol) se agregd a POCly (21 ml, 0,21 mol) a 0°C. La
mezcla de reaccién se agité a temperatura ambiente
durante 0,5 h. Se aqregd 4,6-dihidroxi-pirimidina-5-
carbaldehido (5 g, 0,045 mol) en porciones pequeflas. La
mezcla de reaccién se calentdé a 90°C durante 6 h y se

enfrié a temperatura ambiente. Un gran exceso de hielo
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molido se agregé a la mezcla de reaccién muy lentamente
bajo un bafio de hielo. La mezcla se extrajo con CHzCl:.
Las capas organicas combinadas se lavaron con agua, agua
salobre, y se secaron scbre NazSO4. Después de
concentracién, el residuo se purificé mediante
cromatografia de columna (20% EtOAc/hexanc) para producir

el compuesto del titulo (4 g, 50%).

'H NMR (400 MHz, CDCl,) 8 8.91
(1H, 5), 7.87 (1H, 5). LRMS (M+H)* m/z 177.

2-(4,6-Dicloro-pirimidin-5-il)-6-imidazol-1-il-4-
metil-l1H-benzimidazol: A una solucién de 5-imidazol-1-il-
3-metil-benzeno-1,2-diamina (180 mg, 0,96 mmol) en
metanol (4 ml) se le agregd a una solucién de 4, 6-
diclore-pirimidina-5-carbaldehido (183 mg, 0,96 mmol) en
metanol (1 ml). La mezcla de reaccidn se agitd a
temperatura ambiente durante 14 h. Después de
concentraciébn, el residuo se purificé mediante

cromatografia de columna de destello (5% metanol/CH,Cl;)

T
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229

Ejemplos 45 — 383 se prepararon de acuerdo a los métodos

generales descritos anteriormente (Esquema III)

Condiciones LCMS:

a) YMC C18 s5 4,6 X 50 mm; 0-100% gradiente durante 4
min*; indice de flujo 4 ml/min

b) YMC ODS-A C218 S7 3,0 x 50 mm; 0-100%8 gradiente
durante 2 min*; indice de flujo 5 ml/min

c) YMC C18 S5 4,5 x 50 mm; 0-100% gradiente durante 8
min*; indice de flujo 2 ml/min

d) YMC C 18 87 3,0 x 50 mm; gradiente 0 — 1008 durante 3
min*; indice de flujo 5 ml/min

e) YMC ODSA S3 6,0 x 150 mm; gradiente 0 - 100% durante 5
min*; indice de flujo 1,5 ml/min

f) PHS-PRIMESPHERE Cl18 4,6 x 30 mm; gradiente 0 - 100%
durante 2 min*; indice de flujo 5 ml/min

g) YMC C 18 S7 3,0 x 50 mm; gradiente 0 - 100% durante 4
min*; indice de flujo 5 ml/min

h) YMC ODS-A Cl18 S7 3,0 x 50 mm; gradiente ¢ - 100%
durante 2 min*; indice de flujo 5 ml/min

i) YMC oODs-A Cl8 sS7 3,0 x 50 mm; gradiente 0 - 100%
durante 1,5 min*; indice de flujo 5 ml/min

j) YMC Xterra Cl8 S7 3,0 x 50 mm; gradiente 0 - 100%

durante 2 min*; indice de flujo 5 ml/min
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k} YMC Pro-0ODS (18 S5 4,6 x 33 mm; gradiente 0 - 100%
durante 3 min*; indice de flujo 4 ml/min
1) YMC ODS-A Cl8 87 3,0 x 50 mm; gradiente 0 - 100%

durante 4 min*; indice de flujo 4 ml/min

* gradiente el gradiente comienza con 10% de metanmol

/90% agua (0,1% TFA) y termina con 90% metanol/l10% agua

(0,1% TFA)

Ej. Nombre Estructura T(min.) | Masa
(MHH)*

# m/z

4- (2-Fluoro-

45 |benzilamino)-3-(6- 1,43(1) | 415

imidazol-1-il-4-metil- (1(;'

1H-benzimidazol=-2-il)-

lH-piridin-2-ona

4-(3,4~-Dimetoxi-

46 |benzilamino)-3- (6- . 1,3701) 457
imidazol-1-il-4-metil- .r;[}gj
1H-benzimidazol-2-il) - ﬁ

1H-piridin-2-ona




130

47

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[{piridin-2-
ilmetil)-amino]-1H-

piridin-2-ona

2,17(a)

398

48

(S)-4-(1-Hidroximetil-
2-fenil-etilamino)-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il}-1H-piridin-2-ona

1,48(b)

441

49

(R)-4-(1-Hidroximetil-
2-fenil-etilamino)-3-

(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,48(b)

441

S0

N-{2-[3-(6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il)-2-
oxo-1,2-dihidro-
piridin-4-ilamino] -

etil}-acetamida

151(1)

392
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4-(3,4-Dihidroxi-
benzilamino)~3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,97(1)

429

52

4-[2-(3H-Imidazol-4-
il})-etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-1il) -

l1H-piridin-2-ona

1,51{a)

4101

53

4-(3,4-Dihidro-2H-
quinolin-1-il)-3-(6-
imidazol-1-il-4-metil-
l1H~-benzimidazol-2-il) -

1H-piridin—-2-ona

1,88(a)

423

54

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[ (piridin-3-
ilmetil)-amino]-1H-

piridin-2-ona

1,83(a)

398

55

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[(piridin-4-
ilmetil)-amino]-1H-

piridin-2-ona

1,74 (a)

398

25!
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56

3-(6-Imidazol-1-il-4-
metil~1H-benzimidazol-
2-il)~4-[(piridin-4-~
ilmetil)-amino]=-1H-

piridin-2-ona

1,99(a)

412

57

4-[Benzil-{2~hidroxi-
etil)-amino]-~3-(6-

imidazol-1-il-4-metil-
l1H-benzimidazol-2-il) -

IH-piridin-2-ona

1,86(a}

441

58

() -4-[1- (4-Cloro-
fenil)-2-hidroxi-
etilamino]l-3-(6-
imidazol-1-il=-4-metil-
1H-benzimidazol-2-il) -

l1H-piridin-2-ona

3,3(a)

461

59

(£)-4-[(1-Etil-
pirrolidin-2-ilmetil) -
amino]-3-(6-imidazol-
1-il-4-metil-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,88(a)

418
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60

(1R, 2S5} -4- (2-Hidroxi-
l-metil-2-fenil-
etilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

l1H-piridin-2-ona

3,01(a)

441

61

(+) -4-{2-Hidroxi-2-

fenil-etilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

2,%6(a)

427

62

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-(3-imidazol-1-
il-propilaminmo)-1H-

piridin-2-ona

1,94(a)

415

63

(S)-4-({2-Hidroxi-2-

fenil-etilamino)-3-(6-
imidazol-1-il-4-metil-
lH-benzimidazol-2-il) -

lH-piridin-2-ona

1,27 (b)

427
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64

(R)-4- (2-Hidroxi-2-

fenil-etilamino) -3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,27(b)

427

65

(£)~-4-(1-Benzil-
pirrolidin-3-ilamino)-
3-({6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il1)-1H-piridin-2-ona

1,19(b)

466

66

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[2-(5-nitro-
piridin-2-ilamino) -
etilamino]-1H-piridin-

2-ona

1,37(b)

472

67

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-(2-morfolin-4-
il-etilamino)-1H-

piridin-2-ona

0,98 (b}

420

23Y
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68

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[2-(2-metil-5-
nitro-1H-imidazol-1-
il)-etilamino)-1H~

piridin-2-ona

1,31 (b)

460

69

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il}-4-[2-(3-metil-
3H-imidazol-4-il) -
etilamino)-1H-piridin-

2-ona

0,87 (b)

415

170

() -4- (4-Dietilamino-
l-metil-butilamino)-3-
{6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)~-1H-piridin-2-ona

1,13 (b}

448

71

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il})-4-(2-pirrolidin-
l1-il-etilamino)-1H-

piridin-2-ona

0,87 (b)

404
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(+)-4-(1,2-Difenil-

72 letilamino)-3-(6- ) }b ikl Bk
imidazol-1-il-4-metil- th[ ol
1H-benzimidazol-2-il) - d-b
l1H-piridin-2-ona
4-Benzilamino-3- (6~

73 |imidazol-1-11-4-metil- 1,43(b) | 397
1H-benzimidazol-2-il) - Gt":[}'b
1H-piridin-2-ona -\_O
4- (3-Dimetilamino-

74 |propilamino)-3-(6- 1,03(b) | 392

gy
imidazol-1-il-4-metil- ‘[P:}-zj
l1H-benzimidazol-2-il)- -\-\_.(
lH-piridin-2-ona
4[ (Adamantan-1-

75 |ilmetil)-amino)-3-(6- | &5 1,87(b) | 455
imidazol-1-il~-4-metil- \Q:n)-?
1H-benzimidazol-2-il) - Q
1H-piridin-2-ona
3-(6-Imidazol-1-il-4-

76 |metil-1H-benzimidazol- [ {9, K 1,57(b) | 423
2-il)-4-(indan-2- ‘EIH)_G

M
ilamino)-1H-piridin-2- (9

ona

236



157

4-(3,5-Bis-

trifluorometil- cj 1,68(b) | 533
.,

]
benzilamino) -3-(6— Q{:b
imidazol-1-il-4-metil- E:
lH-benzimidazol-2-il) -

1H-piridin-2-ona

() -4-(1, 1-Dioxo~-
tetrahidro-1A%-tiofeno- (:‘- 2
3-ilamino}-3-(6- ; :"

imidazol-1-il-4-metil- 5;2

1,03{b) | 425

lH-benzimidazol-2-il} -

l1H-piridin-2-ona

3-({6-Imidazol-1-il-4-

metil-1H-benzimidazol- a 1,33(b) | 487

2-i1)-4-(3, 4, 5- tF'L.
trimetoxi-
benzilamino)-1H-

piridin-2-ona

4-[furan-2-ilmetil) -
1,34(b) 3B7

amino]-3-{6-imidazol-

Qo
1-il-4-metil-1H- \(F[
benzimidazol-2-il)-1H~ \*t]

piridin-2-ona
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B8l

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[(tiofen-2-
ilmetil)-amino]-1H-

piridin-2-ona

1,42 (b)

403

82

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[3-(2-oxo~
pirrolidin-1-
il)propilamino]-1H-

piridin-2-ona

1,15(b}

432

83

4-[ (1H-Benzimidazol—2-
ilmetil)-amino]-3-(6-

imidazol-1-il-4-metil-
lH-benzimidazol-2-1il)-

lH-piridin-2-ona

0,98 (b)

437

84

4-[2-(6-Fluoro-1H-
indol)-2-
il)etilamino]-3-(6-
imidazol-1~il-4-metil-
1H-benzimidazol-2-il)-

1H-piridin-2-ona

1,53(b)

468
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85

Acido {2-[3-(6-
Imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-
2-oxo-~1, 2-dihidro-
piridin-4-ilamino]-
etil}~carbamico

benzilo

1,31(b)

484

86

(15,2R) -4- (2-Hidroxi~-
l,2-difenil~-
etilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il1) -

lH-piridin-2-ona

1,42(b)

503

87

(+)-4-(2-[1,3]-
dioxolan-2-il1-
etilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-

1H-piridin-2-ona

1,24 (b)

407
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88

Acido (f)-2-[3-{6~
Imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-oxo~1,2-dihidro-
piridin-4-ilamino]-3-
fenil~propibnico metil

éster

1,44 (b)

469

89

3-(6-Imidazol~1-il-4-
metil~1H-benzimidazol-
2-1il)~-4- (2-2H-
[1,2,3]triazol-2-i1~-
etilamino)-1H-piridin-

2-ona

1,05(b)

402

90

(t)-3~-({6-Imidazol~1-
il-4-metil-1H~-
benzimidazol-2-il)-4-
[{(l1-fenil-1-piridin-2-
il-metil)-amino]-1H-

piridin-2-ona

1,35(b)

474

9l

(1S, 2R)-4- (1-Hidroxi-

indan~2-ilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,35(b)

439

249
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92

3-({6-Imidazol-1-il-4-
metil-iH-benzimidazol-
2-jil)-4-fenetilamino-

l1H-piridin—2-ona

1,51(b)

411

93

() -4~ [2-Hidroxi-2-(3-
hidroxi-fenil)-
etilamino]-3-{6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il)-

l1H-piridin-2-ona

1,15(a)

443

94

(S)-4~-[1-Hidroximetil-
2- (4-hidroxi-fenil)-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-

1H-piridin-2-ona

1,1 (b}

457

95

(R) -4~ (2-Hidroxi-2-
piridin-2-1i1-
etilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

v

1,09 (a)

428
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96

(S}-4- (2-Hidroxi-2-
piridin-2-etilamino) -
3-(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,09(a)

428

97

(S)-4-(2-
Benzilsulfanil-1-
hidroximetil-
etilamino}-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-

1H-piridin-2-ona

1,4(b)

487

98

4- (2-Hidroxi-
etilamino)-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-11)~-

1H-piridin-2-ona

0,93(b)

351

9%

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-[metil-(2-
piridin-2-il-
etilamino]-1H-piridin-

2-ona

0,43 (b)

426

¢l
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(S)-4-(1-Hidroximetil-
2-piridin-2-il-
etilamino)-3- (6~
imidazol-1-il-4-metil-
1H-benzimidazol-2-1il) -

1H-piridin-2-ona

0,93(f)

442

101

(R)-4-(1-Hidroximetil-
2-piridin-etilamino) -
3-{6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

0,94(f)

442

102

Dimetilamino- (6-
imidazol-1-ild4-metil-
lH-benzimidazol-2-il) -

l1H-piridin-2-ona

€, 70 (L)

335

103

(15,25) -4-(2-Hidroxi-
l-hidroximetil-fenil-
etilamino)-3-(6-

imidazol-1-il-4-metil-
l1H-benzimidazol-2~il)-

1H-piridin-2-ona

1,10(b)

457

‘fﬁ
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(1) -4-[2-Hidroxi-3-

104 | (naftalen-1-iloxi) - Sy
propilamino]-3-{6- "(Fr}]

imidazol-1-il-4-metil- \_CBD

1H-benzimidazol-2-il}-

1,53(b) | 507

l1H-piridin-2-ona

(1R, 2R} -4~ (2-

105 |Benziloxi-1- M 3,14(a) | 485

YT
hidroximetil- TEF[;
propilamino)-3-(6- ' O_/:z"\.

imidazol-1-il-4-metil-
1H-benzimidazel-2-il) -

1H-piridin-2-ona

Acido (S)-3-Hidroxi-2-
106 | [3- (6~1-i1-4-metil-1H- - 2,95(a) | 485
. gv' l )
benzimidazol-2-il)-2- ]:F[
N
oxo-1,2-dihidro- 2:1
piridin-4-ilamino]-

propiénico benziléster
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107

Acido (S5)-3-Hidroxi-2-
[3-(6-imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-2-oxo0-1, 2-
dihidro-piridin-4-
ilamino] -propiénico

metil éster

2,29(a)

409

108

(S)-2-[3-(6-Imidazol-
1-il-4-metil~1H-
benzimidazol-2-il) -2-
oxo-1,2-dihidro-
piridin-4-ilamino]-3-

piridin-2-ona

0,94 (f)

456

109

3-{6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-(piridin-3-
ilamino)-1B-piridin-2-

ona

1,15(a)

384

110

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-(plridin-4-
ilamino)-1H-piridin-2-

ona

0,65(f)

384

L )

W

2



166

111

(8)-4-[2-(3,4-
Dihidroxi-fenil)-2-
hidroxi-etilamino]-3-

(6-imidazol-1-il-4-
metil-1H-benzimidazel-

2-il)~1H-piridin-2-ona

1,04 (b)

459

112

(8)=4~[1l-Hidroximetil-
2-(3-metil-
benzilsulfanil) -
etilamino]-3~(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,49(b)

501

113

(S)-4-[1-hidroximetil-
2-(4-metil-
benzilsulfanil)-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,49(b)

501

N}
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(+) -4-[2-Hidroxi-2- (4-

114 [hidroxi-3-metoxi- 1,100y 473
fenil)etilamine]-3-(6- &
imidazol-1-il-4-metil- i(;}_p
1H-benzimidazol-2-il) - h&-
1H-piridin-2-ona
4- (2-Hidroxi-2-

115 | (naftalen-1-il— 1,43(b) [ 477
etilamino)-3-(6- c}
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
l1H-piridin-2-ona
(S)-N-(l-carbamoil-2-

116 |fenil~etil)-3-hidroxi- 1,07(b) | 541

2-[3-(6-imidazol-1-il-
4-metil-1H~
benzimidazol-2-il)-2-
oxo-1, 2-dihidro-
piridin—4-ilamino]-

propionamida




117

(1) -N- {4’ -{1-Hidroxi-
2-[3-(6-imidazol-1-il-
4-metil-1H-
benzimidazol-2-il)~2-
oxo-1, 2-dilhidro-
piridin—4-ilamino]-
etil}-bifenil-2-il) -

metanosulfonamida

1,34(b)

596

118

(£) -N- (4-{1-Hidroxi-2-
[3-(6~imidazol-1-i1-4-
metil-~1H-benzimidazol-
2-il)-~2-oxo0-1, 2-
dihidro-piridin—4-
ilamino]-etil}-fenil)-

metanosulfonamida

1,11(b)

520

119

(+) -N-{3-{1-Hidroxi-2-
[3-{6~imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-2-oxo0-1,2-
dihidro-piridin—4-
ilamino]-etil}-fenil)-

metanosulfonamida

1,14 (b)

520




169

120

(£} -N-(5-{1-Hidroxi-2-
[3-(6-imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-2-ox0-1,2-
dihidro-piridin—4-
ilamino]-etil}-2-
metoxi-fenil) -

metanosulfonamida

1,12(b)

550

121

() -N-(2-{1-Hidroxi-2-
[3-(6-imidazcl-1-11-4-
metil-l1H-benzimidazol-
2-1l1)~2-ox0-1, 2-
dihidro-piridin—4-
ilamino]-etil}-fenil)-

metanosulfonamida

1,18(b)

520

122

(£) -N- (3-{1-Hidroxi-2-
[3-(6-imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-2-oxo0-1,2-
dihidro-piridin—4-
ilamino]-etil}-fenil)-
4-metil-

bencenosulfonamida

1,33(b)

596

249



170

123

(£)-2,2,2-trifluoro-N-
(3-{1-Hidroxi-2-[3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-oxo-~1, 2-dihidro-
piridin-4-ilamino]-

etil}-fenil)-acetamida

2,57(a)

538

124

(£) -N- (2-Cloro-5-{1-
hidroxi-2-[3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-ox0~1,2-dihidro-
piridin—4-ilaminc]-
etil}-fenil)-

nmetanosul fonamida

2,75(a)

554

125

(+) -N- (5-{1-Hidroxi-2-
{3-(6~-imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)~2-ox0-1, 2-
dihidro-piridin-4-
ilamnino]-etil}-2-
metil-fenil)-

metanosul fonamida

2,73 (a)

534




171

126

Acido (S)-2-[3-(6-
Imidazol-1-il-4-metil-
1H-benzimidazol-2-il)~-
2-oxo-1,2-dihidro-
piridin-4-ilamino]-3-

fenil-propiénico

1,50(f)

455

127

(S5)-2-{3-(6-Imidazol~-
l1-il-4-metil-1H-
benzimidazol-2-il)-2-
oxo-1,2-dihidro-
piridin-4-ilamino]-N-
metil-3-metil-3-fenil-

propionamida

1,43(f)

460

128

(5)-2-[3-(6-Imidazol-
1-il-4-metil-1K-
benzimidazol-2-il)-2-
oxo-1, 2-dihidro-
piridin-4-ilaminoj-3-

fenil-propionamida

1,39(£)

454

251



172

129

(S)-2-[3~-(6-Imidazol~-
1-il-4-metil-1H-
benzimidazol-2-il)-2-
oxo-1,2-dihidro-
piridin-4-ilamino]-
N,N-3-fenil-

propionamida

1,48(f)

482

130

(R)-4- (2-Hidroxi-1-

fenil-etilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin—-2-ona

1,44(1)

427

131

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-~
2-il)-4-(3-piridin-2-
il-propilamino)-1H-

piridin-2-ona

1,0(b)

426

132

(S)-4-(1-Benzil-4-
hidroxi-2-oxo-
butilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

l1H-piridin-2-ona

1,41 (f)

483




173

133

3-(6-Imidazol-1~il-4-
metil-1H-benzimidazol~
2-il)-4-(4-piridin-2-
il-n-butilamino) -1H-

piridin-2-ona

1,06(d)

440

134

(S)-4~(1-Aminometil-2-
fenil~etilamino}-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin—-2-ona

1,27(f)

440

135

3-(6-Imidazol-1-il-4-
metil-~1H-benzimidazol-
2-il)-4-(1-
metilaminoetil-2-
fenil-etilamino)-1H-

piridin-2-ona

1,27(f)

454

136

(S)-4-(1-
Dimetilaminometil-2-
fenil-etilamino)-3-(6-
imidazol-1~il-4-metil-
1H-benzimidazol-2-il)-

lH-piridin-2-ona

1,25(f)

469




174

284

137

4- (4-Hidroxi-
butilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

_.q\.’.f
Pt

1,18(f)

379

138

(1) -4-[2-Hidroxi-2- (3~
trifluorometil-fenil) -
3-etilamino]-3-(6-

imidazol-1~il-4-metil-
1H-benzimidazol-2-11)-

1H-piridin-2-ona

1,40(b)

455

139

(1) -4-[2-Hidroxi-2-
(3,4, 5-trimetoxi-
fenil)-etilamino]-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,18({b)

517

140

(S)-4-{1-Benzil-2-
metoxi-etilamino)-3-

(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il}-1H-piridin-2-ona

1,97(fL)

455




175

141

4- (3-Hidroxi-
propilamino}-3— (6~
imidazol-1-il-4-metil-
1H-benzimidazol-2-il} -

1H-piridin-2-ona

0,95(£)

365

142

(+)-4-[2-Hidroxi-1-(4-
nitro-benzil)-
etilamino]-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il) -

lH-piridin-2-ona

1,51(a)

143

(£)=-4-[1-(2-Fluoro-
benzil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-11)-

1H-piridin-2-ona

1,57 (a)

459

144

{+)-4-[1- (3-Fluoro-
benzil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,57 (a)

459




176

28b

145

(S)-4-[hidroxi-1-(4-
metoxi-
benzil)etilamino]-3-

(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,54 (a)

471

146

(t) -4-[2-Hidroxi-1-{3-
hidroxi-benzil)-
etilamino] -3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il)-

l1H-piridin-2-ona

1,38(a)

457

147

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-i1)-4-[(3-
isoquinolin-3-il-
metil)-amino]-1H-

piridin-2-ona

1,15(d)

448

148

3-(6-Imidazol-1-il-4-
metil-l1H-benzimidazol-
2-il)-4-{[4-(3-fenil-
propil)-piridin-2-
ilmetil]-amino}-1H-

piridin-2-ona

1,31(d)

516




177

149

3~(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[{3-metil-
piridin-2-ilmetil)-
amino)}-1B-piridin-2-

ona

1,00¢{d)

412

150

4-[(3,5-Dimetil-
piridin-2-ilmetil) -
amino]}-3-{6-imidazol-
1-il-4-metil-1H-
benzimidazol-2-il)}-1H-

piridin-2-ona

1,00(d)

426

151

4-[ (3-Hidroximetil-
piridin-2=-ilmetil) -
amino]-3- (6-imidazol-
1-il-4-metil-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

0,93(d)

428

152

{S)~4-[2-Hidroxi-1-(4-
hidroxi-3-nitro-
benzil)-etilamino]-3-
{6—-imidazol-1-i1-4-
metil-1H-benzimidazol-

2-il)=1H-piridin-2-ona

1,47 (a)

486




178

153

{S)-4-[2-Hidroxi-1-(4-
yodo-benzil) -
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,73(a)

567

154

(S)-4-[2-Hidroxi-1- (4-
hidroxi-3-yodo-
benzil)-etilaminoj-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-cna

1,44(a)

583

155

3-(6-Imidazol-1-il-4-
metil-l1H-benzimidazol-
2-il)-4-[(6-metil-
piridin-2-ilmetil) -
amino]-1H-piridin-2-

ona

C,71(b)

412

156

4-[2~ {5=-Etil=-pirdin-2-~
il)-etilamino]-3-(6-

imidazol-1-il-4-metil-
l1H-benzimidazol-2-il)-

1H-piridin-2-ona

1,01 (b)

440




179

157

() -4- (2, 3-Dihidroxi-
propilamino) -3~ (6=
imidazol-1-il-4-metil-
1H-benzimidazol-2-11)~

1H-piridin-2-ona

1,11 (a)

3o

158

{S)-4-(2-Hidroxi-1-{4-
hidroxi-3-metoxi-
benzil)-etilamino]-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,29(f)

491

159

(S)-4-[1-(4-Fluocro-
benzil)-2-hidroxi-~
etilamino]-3-(6-
imidazol-1-il-4-metil-
lH-benzimidazol-2-il) -

1H-piridin-2-ona

1,57 (a}

459

160

(5)-4-[2-Hidroxi-1-
(naftalen-1-il-metil)-
etilamino]-3-(6-
imidazol-1~il-4-metil-
1H-benzimidazol-2-il) -

l1H-piridin-2-ona

1,71 (a)

481




180

161

4- (2-Hidroxi-1-
hidroximetil-
etilamino)-3-(6-
imidazol-1-il-4-metil-
1B-benzimidazol-2-il) -

1H-piridin-2-ona

1,00(£)

381

162

4-[2-Hidroxi-1,1-bis-
hidroximetil-
etilamino]-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il) -

1H-piridin-2-ona

0,89(f)

411

163

() -4~[2-(3-Fluoro-
fenil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,38(b)

445

164

(£} -4-[2-Hidroxi-2- (3-
metoxi-fenil)-
etilamino]-3-(6-
imidazol-i-il-4-metil-
l1H-benzimidazol-2-1il)-

1H-piridin-2-ona

1,35(b)

457




181

165

(£)-4-[2-Hidroxi-2- (4-
metoxi-fenil) -
etilamino] -3~ {6~
imidazol-1-il-4-metil-
l1H~-benzimidazol-2-il) -

1H-piridin-2-ona

1,35(b)

457

166

(+)-4- (2-Hidroxi-3-
fenil-propilamino)-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,44(b)

441

167

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)~4-[(3-
trifluorometil-
piridin-2-ilmetil) -
amino]-1H-piridin-2-

ona

1,53(d)

466

le8

4-[ (6-Etoxi-piridin-2-
ilmetil)-amino)-3-{6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-

1H-piridin-2-ona

1,51(d)

442

S
\



182

169

4-[ (4-Cloro-piridin-2-
ilmetil)-amino]-3-(6-

imidazol-1-il-4-metil-
1H-benzimidazol-2-il)~

1H-piridin-2-ona

1,38(d)

432

170

3-{6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[ (4-fenil-
piridin-Z2-ilmetil)-
amino] -1H-piridin-2-

ona

1,24 (d)

4

474

171

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[ (4-benziloxi-
piridin-2-ilmetil) -
amino]-1H-piridin-2-

ona

1,14 (d)

S04

172

Acido (2S,38)-(2-
Hidroxi-3-[3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-~il) -
2-oxo—-1,2-dihidro-
piridin—-4-ilamino]-4-
fenil-butil}-carbémico

benziléster

1,55(f)

604




183

26%

173

(S)-4-[1-(4-Benziloxi-
benzil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,74(f)

547

174

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[ (4-metil~
piridin-2-ilmetil) -
amino]-1H-piridin-2-

ona

0,95(d)

412

175

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[ (4-metoxi-
piridin-2-ilmetil)-
amino]-1H-piridin-2-

ona

0,92 (d)

428

176

4-{[6-(3-Hidroxi-
propil)-piridin-2-
iletil]-amino}-3-{6-
imidazel-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

0,96(d)

456




177

4-[ (6-Aminometil-
piridin-2-iletil)~
amino] -3-(6-imidazol-
1-il-4-metil-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

0,99(b)

427

178

N-(6-{[3- (6-Imidazol-~-
l1-il-4-metil-1H-
benzimidazol-2-il)-2-
oxo-1, 2-dihidro-
piridin-4-ilamino] -
metil}-piridin-2-

ilmetil-formamida

1,02(b)

455

179

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[ (quinolin-2-
ilmetil)-amino]-1H-

piridin-2-ona

1,16(b)

448

180

4-(2-Ciclihex-l1l-enil-
etilamine)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-

1H-piridin-2-ona

1, 61 (b}

415




181

(S})-4-[2- (4-terc-
butoxi-fenil)-1-
hidroximetil-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,61(f)

513

182

() -4-{2-(2,3-Dicloro-
fenil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1B-piridin-2-ona

1,52 (b)

495

183

(£)-4-[2-(3,4-
Difluoro-fenil)-2-
hidroxi-etilamino] -3~
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)~1H-piridin-2-ona

1,34 (b)

463

184

(S)-4-[2-(3,4-Dicloro-
fenil)-1-hidroximetil-
etilamino]-3-(6-

imidazol-1-il-4-metil-
l1H-benzimidazol-2-il) -

l1H-piridin-2-ona

1,67(f)

508




185

(S)-4-[(1-Hidroximetil-
2-{4-hidroxi-2-
trifluorometil-
fenil)etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

lH-piridin—-2-ona

1,46(f)

525

186

3-(6-Imidazol-1-11-4-
metil-1H-benzimidazol-
2-il)-4-[ (isoquinolin-
l-ilmetil)-amino]-1H-

piridin-2-ona

1,14(d)

448

187

(S)-4-[2~-(3,4-
Difluoro-fenil)-1-
hidroximetil-
etilamino]-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il)-

lH-piridin-2-ona

1,52 (f)

147

188

4-[ (4-Hidroxi-piridin-
2-ilmetil)amino]-3-(6-
-imidazol-1-il-4-

metil-1H-benzimidazol-

2-il}-1H-piridin-2-ona

0,91 (d)

414

246



187

189

3—£G-Imidazol—1—il—4—
metil-1H-benzimidazol-
2-il)-4-(2-piperidin-
l1-il-etilamino)-1H-

piridin-2-ona

0,92(b)

418

190

() -4- (2-Hidroxi-2-p-

tolil-etilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

5,74 (c)

441

191

4-[2-(3,5-Bis~
trifluorometil-fenil)-
2-hidroxi-etilamino]-
3-(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

6,400

563

192

() ~4-[2- (3-Cloro-
fenil)-2-metoxi-
etilamino]-3-(6-
imidazol~-l-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

6,5(c)

475




188

193

4-[ (4-Hidroximetil-
piridin-2-ilmetil}) -
aminol-3-{6-imidazol-
1-il-4-metil-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

0,9(b)

428

194

(1) -4-[2- (3, 5-Dicloro-
fenil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
lH-benzimidazol-2-il) -

1H-piridin-2-ona

1,54 (b)

4585

195

(£) ~4-[ (4-terc-Butil-
l1-hidroxi-
ciclohexilmetil)-
amino]-3-(6-imidazol-
1-il-4-metil-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

3,082(a)

475

72}



L

189

196

Acido (1)-{2-Hidroxi-
3-(3-(6-imidazol-1-il-
4-metil-1H-
benzimidazol-2-il)-2-
oxo-1, 2-dihidro-
piridin-4-ilamino]-
propil}lcarbamico Terc-

butiléster

1,23(b)

480

197

() -3- (6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il}-4-
(3,3,3-trifluoro-2-
hidroxi-propilamino)-

1H-piridin-2-ona

1,17(b)

419

198

(£} -4-[2- (3-Cloro-4-
fluoro-fenil)-2-
hidroxi-etilamino}l-3-
{6-imidazol~1-il-4-
metil-l1H-benzimidazol-

2-il)-1H-piridin-2-ona

“od

1,40(b)

479

U



190

199

(¥)-4- (2-Hidroxi-2-m-

tolil-etilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-

1H-piridin-2-ona

1,37(b)

441

200

(S)-4-(1-Hidroximetil-
3-fenil-propilamino) -
3-(6~imidazol~1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,56(f)

455

201

(S)~-4-(1-Hidroximetil-
2-p-tolil=-etilamino) -
3-(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,57(f)

455

202

(S)-4—-[2-{3-Fluoro-
fenil)-1-hidroximetil-
etilamino]-3-(6-
imidazol-1-il-4-metil-
lH-benzimidazol-2-il) -

1H-piridin-2-ona

1,48(f)

459




191

203

{1S, 2R) -4- (1-Benzil-
2,4-dihidroxi-
butilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,39(f)

485

204

(S)-4-[1-Hidroximetil-
2- (3-trifluorometil-
fenil)-etilamino]-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,56(f)

509

205

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[(pirimidin-2-
ilmetil)-amino]-1H-

piridin-2-ona

1,16 (b)

3589

206

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[ (pirazin-2-
ilmetil)-amino]-1H-

piridin-2-ona

1,14 (b)

399

271



192

207

(t)-3-(6-Imidazol-1-
il-4-metil-1H~
benzimidazol-2-il)-4-
(2-fenil-1-piridin-2-
il-etilamino}~1H-

piridin-2-ona

1,26(b)

488

208

() -3-{6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il)-4-
(3-fenil-1-piridin-2-
il-propilamino)~-1H-

piridin-2-ona

1,34(d)

502

208

(+)~-4-[2~ (3-Fluoro-
fenil)-1-piridin-2-11-
etilamino]-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il) -

l1H-piridin-2-ona

1,31(d)

506

210

()~-4-[2-(3-Cloro-
fenil)-1-piridinil-2-
il-etilamino]-3-(6-
imidazol-1-il-4-metil-
lH-benzimidazol-2-il)-

lH-piridin-2-ona

1,39(d)

522

Z7t



193

() -4-[2-(2~Fluoro-

1,33(d) 506
21l | fenjl)-1-piridin-2-il-
etilamino]-3-({6- {? .
imidazol-1-il-4-metil- .\(F):,b
1H-benzimidazol-2-il)- Q'
lH-piridin-2-ona
(£) -4-[2- (3-Bromo-
1,40(d) 566
212 | fenil)-1-piridin-2-il- -
L
etilamino]-3- (6- ‘(‘rr
]
imidazol-1-il-4-metil- P_)'O
l1H-benzimidazol-2-il) -
l1H-piridin-2-ona
(t)-4-{2- (2-Bromo-
213 1,45(d) | 566

fenil)-1l-piridin-2-il-
etilamino]-3-(6-

imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

277



194

214

(£) -3-(6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il) -4~
[2- (2-yodo-fenil)-1-
piridin-2-il-
etilamino]-1H-piridin-

2-ona

1,471(d)

614

215

(1) -4-{2- (2-Cloro-
fenil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il)-4-
metil-1H-benzimidazol-

2-il-1H-piridin-2-ona

1,21(i)

461

216

4-[3-(4-
Ciclopentilamino-6-
propoxi-
[1,3,5]triazin-2~-
iloxi)-propilamino] -3-
{(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,67{b)

585

%



)

195

217

(£) ~3—-{1-Hidroxi-2-[3-
(6-imidazol-il-4-
metil-1H-benzimidazol—
2-il)-2-oxo-1,2-
dihidro-piridin-4-
ilamino]-etil}-

benzonitrilo

1,20{b)

452

218

(1} -4-(2-Bifenil-3-il-
2-hidroxi-etilamino) -
3-(6-imidazol-1-1il1-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,51 (b)

503

219

(t}~-4-[2-(3-Cloro-
fenil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-

l1H-piridin-2-ona

1,35({£)

447

220

(S)~4-[1-Hidroximetil-
2- (2-metoxi-fenil) -
etilamino]-3- (6~
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-

1H-piridin-2-ona

1,52(f)

471




196

221

{(S)-4-[1-Hidroximetil-
2- (3-metoxi-fenil)-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,42(1)

471

222

{S)-4-[1-Hidroximetil-
2-(3-nitro-fenil)~
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-

l1H-piridin-2-ona

1,27(5)

486

223

{S)~-4-[3-({2~
Benzotiazol-2-il-
fenoxi)-2-hidroxi-
propilamino}-3-(6-
imidazol-2-il-4-metil-
l1H-benzimidazol-2-il} -

l1H-piridin-2-ona

1,47(3}

550

224

() ~4-[2- (3—-Bromo—-4-
metoxi-fenil)-2-
hidroxi-etilamino]-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il}-1H-piridin-2-ona

1,35(3)

535

230



197

225

{(S)-4-{1-Benzil-2-
hidroxi-2-metil-
propilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

l1H-piridin-2-ona

22,07

HPLC

226

(R} -4~ (1-Benzil-2-
hidroxi-2-metil-
propilamino)-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il) -

1H-piridin-2-ona

22,09

HPLC

227

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[{5-metil-
piridin-2-ilmetil) -
amino]-1H-piridin-2-

ona

0,99 (d)

412

228

(£) ~3- (6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il)-4-
(2-fenil-2-piridin-2-
il-pent-4-enilamino) -

l1H-piridin-2-ona

4’

1,41(d)

528




193

229

() ~3- (6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il)-4-
(2-fenil-2-piridin-2-
il-etilamino)-1H-

piridin-2-ona

1,22(d)

488

230

6-{[3-(6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il)-2-
oxo-1, 2-dihidro-
piridin-4-ilamino]-

nmetil}-nicotinonitrilo

1,22(d)

423

231

() -4-[2- (5-Bromo-2-
metoxi-fenil)-2-
hidroxi-etilamino]-3-
(6-imidazol-1-il-4~-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,271(1)

5335

232

() -3-(6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il)-4-
(l-piridin-2-il-
etilamino)-1H-piridin-

2-ona

1,12(d)

412




199

233

() -3-(6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il)-4-
(l-piridin-2-il-
propilamino)-1H-

piridin-2-ona

1,17(d}

426

234

{t)-4-[2-(3-Bromo-4-
fluoro-fenil)-2-
hidroxi-etilamino]-3-
{6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,24(1)

523

235

{t)-4-[2- {5-Bromo-2-~
fluoro-fenil)-2-
hidroxi-etilamino]-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,15(1)

253

236

() -4-[2- (3, 5-Dibromo-
fenil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il}-

1H-piridin-2-ona

1,30(i)

583




237

()~-4-[2- (3-Bromo-
fenil)-2-hidroxi-
propilamino]-3-{6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il} -

1H-piridin-2-ona

1,90(d)

51%

238

(E)~4-[2- (3-Bromo-4-
metoxi-fenil)-2-
hidroxiimino]-
etilamino] -3- (6~
imidazol-1-il~4-metil-
l1H-benzimidazol-2-il) -

1H-piridin-2-ona

7,81 (=)

518

239

{(Z2)-4-[2- (3—-Bromo-
fenil)-2-hidroxiimino-
etilamino]-3-(6-
imidazol-1-il-4-metil-
lH-benzimidazol-2-il)-

1H-piridin—-2-ona

7,91 (e}

518

240

{R) -4-(3-hidroxi-1-
fenil-propillamino)-3-
(6-imidazol-1-il-4-
metil-l1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,48(f)

441

240



201

241

(S)~4-({3-Hidroxi-1-
fenil-propilamino)-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol~-

2-il)-1H-piridin-2-ona

i,48(f)

441

242

(S})~-4-(3-Hidroxi-1-(2-
yodo-fenil) -
propilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,61(f)

567

243

(S)-4-[2- (3-Bromo-
fenil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il)-

1H-piridin-2-ona

1,35(b}

505

244

(S)-4-[2- (3-Cloro-
fenil)-2-hidroxi-
etilaming]-3-(6-
imidazol-1-il1-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,30(b)

461

28/



202

245

(R)-4-[2- (3—-Cloro-
fenil)-2-hidroxi-
etilamino]=-3-~(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-cna

1,37(b)

46l

246

(R}-4-~[2- (3-Bromo-
fenil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-11)-

1H-piridin-2-ona

1,35(b)

505

247

4-[2-(3-Cloro-fenil) -
etilamino]-3-(6-

imidazol-1-il-4-metil-
lH-benzimidazol-2-il) -

1H-piridin-2-ona

1,53(b)

445

248

{£)-4-[2-{3-Cloro-4-
hidroxi-fenil)-2-
hidroxi-etilamino}-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,15(b)

477

282



203

249

() -4-[2- (3-Cloro—-4-
metoxi-fenil)-2-
hidroxi-etilamino]-3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-~-1H-piridin-2-ona

1,24(b)

491

250

() -4~ {2- (3-Cloro-4-
(2-metil-aliloxi) -
fenil]-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il1) -

l1H-piridin-2-ona

1,46(b)

531

251

(£) - [2- (5-Bromo-
bifenil-3-il)-2-
hidroxi-etilamino]-3-
{(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il}-1H-piridin-2-ona

1,44(i)

581




204

252

(£} -4~ (2-hidroxi-2-
(1,1’,3’,1”]terfenil-
5/-il-etilamino)-3- (6~
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

lH-piridin-2-ona

1,48(1)

578

253

(t)-4-[2- (3-Cloro-4-
propoxi-fenil)-2-
hidroxi-etilamino)-3-
{(6—imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)~1H-piridin-2-ona

1,76(b)

519

254

3-[3-(6-Imidazol-1-il-
4-metil-1H-
benzimidazol-2-il)-2-
oxo-1,2-dihidro-
piridin-4-ilamino]-N-

fenil-~propionamida

1,13(1)

454

255

() -4[2-Hidroxi-2-(3-
nitro-~fenil)-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2=-il) -

1H-piridin-2-ona

1,20¢1)

472

By



205

256

4-[2- (5-Bromo-2-
metoxi-fenil)-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,51(1)

518

257

2-[{3-(6-Imidazol-1-il-
4-metil-1H-
benzimidazol-2-il)-2-
oxo-1, 2-dihidro-
piridin-4-ilamino] -N-

fenil-acetamida

1,25(1)

440

258

{R)-N-{2-[3-(6-
Imidazol-1-il-4-metil-
l1H-benzimidazol-2-11) -
2-oxo0-~1, 2-dihidro-
piridin-4-ilamino)-2-
fenil-

etil)metancosulfonamida

1,35(h)

504




206

259

(S)-N-{2-[3-(6-
Imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-oxo-1, 2-dihidro~
piridin-4-ilamino]-1-
fenil-

etil jmetanosulfonamida

1,32(h)

504

260

(t}-N-(2-Cloro-4-{1~
fluoro-2-[3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-oxo-1, 2-dihidro-
piridin—4-ilamino])-
etil}-fenil)-2,2,2-

trifluoroacetamida

1,30(b)

574

261

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[(piperidin-4-
ilmetil)-amino]-1H-

piridin-2-ona

0,90(b)

404




207

262

(+) -4-[2- (3-Bromo-5-
piridin-3-il-fenil)-2-
hidroxi-etilamino]-3-
(6-imidazol-1-il-4-
metil-l1H-benzimidazol-

2-il)~1H-piridin-2-ona

1,18{a)

582

263

Acido (+)-(2-Cloro-4-
{1-hidroxi-2-[3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-oxo-1,2-dihidro-
piridin—4-ilamino] -
etil}-fenil)-carbamico

etll éster

1,36(b)

548

264

(1) -N- (2-Cloro—-4-{1-
hidroxi-2-[3- (6~
imidazol-1-il-4-metil-
1H-benzimidazol-2-11)-
2-oxo-1, 2-dihidro-
piridin—4-ilamino]-
etil}-fenil)-2,2-

dimetil-propionamida

1,42(b)

560

237



208

265

{5)-{6-Imidazol-1-il-

4-metil-1H-

benzimidazol-2-il)-4-

(1-hidroximetil-2-
piridin-3-il-
etilamino)-1H-piridin-

2=-ona

0,70 (b}

442

266

(S)-3-Hidroxi-2-[3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-oxo0-1,2-dihidro-
piridin-4-ilamino]-N-
naftalen-1-il-

propionamida

1,41(b)

520

267

(S)-3-(6-Imidazol-1-
il-4-metil-1H-
benzimidazol-2-il)-4-
[1- {1H-indol-3-
ilmetil-)-2-hidroxi-
etilamiuno]-1H-

piridin-2-ona

1,22 (b)

480




209

268

(S)-4-[3-Hidroxi-1-
{imidazol-4-il}-
propilamino]-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-1il1)-

1H-piridin-2-ona

0,75(b)

431

269

{(t)-4-(2-(3,4-Dicloro-
fenil)-2-hidroxi-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

1,48 (b)

495

270

(t)-1-(2-Cloro-etil)-
3-(2-cloro-4-{1~
hidroxi-2-[3- (6~
imidazol-1-il-4~metil-
l1H-benzimidazol-2-il}-~
2-oxo-1,2-dihidro-
piridin—4-ilamino]-

etil}-fenil)urea

1,26(b)

5081

ui



210

271

Acido (+)-(2-Cloro-4-
{1-hidroxi-2-[3-{6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-ox0-1,2-dihidro-
piridin—4-ilamino]-
etil}-fenil)-carbémico

isopropiléster

1,41 (b}

562

272

Acido (t)-(2-Cloro-4-
{1-hidroxi-2-[3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-
2=-ox0-1,2-dihidro-
piridin—4-ilamino} -
etil}-fenil)-carbamico

isobutiléster

1,49(b)

576

273

{S)~-3-Hidroxi-2-[3-(6—
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-
2-oxo0-1, 2-dihidro-
piridin-4-ilamino] -N-
naftalen-2-il-

propionamida

1,36(b)

520




211

274

{S)-3-Hidroxi-2-[3-{6-
imidazol-1-il-4-metil-~
1H-benzimidazol-2-il)-
2-oxo0-1,2-dihidro-
piridin-4-ilamino]-N-
(4-metoxi-naftalen-2-

il-propionamida

1,45(b)

550

275

Acido (S)-
Etanosulfénico {2-[3-
(6—imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)~2-oxo0-1,2-
dihidro-piridin-4-
ilamino]-1-fenil-

etil}-amida

1,47 (b)

518

276

Acido (+)-(2-Cloro-4-
{1-hidroxi-2-[3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-1il1)-
2-oxo0-1,2-dihidro-
piridin—4-ilamino] -
etil}-fenil)-carbamico

metil éster

1,23(b)

534




212
(+)~4-[1-Hidroximetil-
1,29(b) 471
277 |2~ (2-hidroxi-3-metil-
g} -
fenil)etilamino]-3-(6- ql
E ]

imidazol-1-il-4-metil- ;t)‘\,.

1H-benzimidazol-2-il) -

1H-piridin-2-ona

(S)-4-[2-{5-Bromo-2-

278 |metoxi-fenil)-1- 1,48(b}| 549

hidroximetil- G‘(F[}_b'
etilamino]-3-(6-

imidazol-1-1il1-4-metil- &-\
1H-benzimidazol-2-il) -

1H-piridin-2-ona

4- (2S-hidroxi-l-indan-
279 |1-il-etilamino)-3- (6~ ] 1,42(b) [ 467

! N
imidazol-1-il-4-metil- &"‘Q'

1H-benzimidazol-2-il) - %
ot

l1H-piridin-2-ona

() -4-[2- (3-Bromo—-4-

1,43¢(b 519
280 |metil-fenil)-2- (k)

o

|
hidroxi-etilamino]-3- '37
(6-imidazol-1-il-4- ‘-Ez.
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona




213

281

3-(6-Imidazol-1-il-4-
metil-1H-benzimidazol-
2-il)-4-[2-(1H-indol-
5-il)-etilamino]-1H-

piridin-2-ona

=

1,54 (b}

450

282

Acido (S)-3~{5-Bromo-
2-metoxi-fenil)-2-[3-
{6-imidazol~1-11-4-
metil-1H-benzimidazol-
2-il)~2o0x0-1,2-
dihidro-piridin—-4-

ilamino]-propiénico

1,09(b)

563

283

Acido (S)-Propano-2-
sulfénico (2-{3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-0x0-1,2-dihidro-
piridin-4-ilamino}-1-

fenil-etil)-amida

0r

1,34(b)

532

29



214

284

Acido (S)-Tiofeno-2-
sulfénico {2-[3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-
2-ox0-1,2-dihidro-
piridin-4-ilamino]-1-

fenil-etil}-amida

2,45a)

572

285

(S)-N-{2-[3-(6-
Imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-
2-oxo~1,2-dihidro-
piridin-4-ilamino]-1-
fenil-etil}-4-
metanosulfonil-

bencenosulfonamida

1,34(b)

644

286

(S)-N-{2-[3-(6-
Imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-oxo~1, 2-dihidro-
piridin-4-ilamino]-1-
fenil~etil}-

bencencsulfonamida

1,60(b)

566

—my



215

287

(S)-2-{3-Hidroxi-2-[3-
(6-imidazol-1-il-4-
metil-1H-benzimidazol-
2-il-)-2-oxo-1,2-
dihidro-piridin-4-
ilamino]-propil}-

benzonitrilo

1,16(b)

466

288

(S)-4-(1-Hidroximetil-
2-o-tolil-etilamino)-
3-(6-imidazol-1-il-4-
metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,33(b)

455

289

(S) -S-Bromo-3-[6-(2-
bromo-imidazol-1-il)-
4-metil-1H-
benzimidazol-2-il]-4-
(1-hidroximetil-2-
fenil-etilamino)-1H-

piridin-2-ona

1,36(b)

597

24§



216

290

(S)-4~[2-(2-Cloro-6-
fluoro-fenil) -1-
hidroximetil-
etilamino]-3-(6-
imidazol-1-il)-4-
metil~1H-benzimidazol-

2-il-1B-piridin-2-ona

1,40(a)

4583

291

(S)-4~-[2~-(2, 5-
Difluoro-fenil)-1-
hidroximetil-
etilamino]-3-(6-
imidazol-1-il-4-metil-
lH-benzimidazol-2-1il) -

1H-piridin-2-ona

1,44 (a)

41477

292

(S)-4~-[1-Hidroximetil-
2-(2-metoxi~fenilo) -
etilamino)-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

l1B-piridin-2-ona

1,52(f)

4171

b



293

(S)-4~[2- (2, 6-Difluoro
fenilo)-1-
hidroximetil-
etilamino]-3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -

1H-piridin-2-ona

217

1,42(a)

477

294

(S)-4~[2- (2, 6-Difluoro
fenilo)-1-
hidroximetii-
etilamino]-3-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il) -

l1H-piridin-2-ona

1,42(a)

509

295

(S} -4~ (1-Hidroximetil-
2-(2-trifluorometoxi-
fenilo)-etilamino]-3-
(6-imidazol-1-il-4-

metil-1H-benzimidazol-

2-il)-1H-piridin-2-ona

1,48(a)

525

117



296

(s)-n-{2-[3-(6-
imidazol-1-il-4-metil-
1H-benzimidazol-2-il) -
2-oxo-1,2-dihidro-
piridin-4 ilamino]-3-
fenil-propil}-

metanesul fonamida.

218

1,31(a)

518

297

(S)-2~{4-[2-(2-Cloro-
fenilo)-1-
hidroximetil-
etilamine]-2-oxo-1, 2-
dihidro-piridin-3-il}-
7-metil-3H-
benzimidazol-5-

carbonitrilo.

1,80(b)

434

298

(S)-2~[4~-

(1Hidroximetil-2-
piridin-3-il-
etllamino)-2-oxo-1,2-
dihidro-piridin-3-il]-
7-metil-3H-
benzimidazol-5-

carbonitrilo.

1,07(b)

401

2%



299

(S)=-2~{4-(1-
Hidroximetil-2-
piridin-4-il-
etilamino)-2-oxo0-1,2-
dihidro-piridin-3-il]-
7-metil-3H-
benzimidazol-5-

carbonitrilo.

219

1,15(b)

401

300

(S)-2-[4-(1~
Hidroximetil-2-tiofen-
2-il-etilamino)-2-oxo-
l,2-dihidro-piridin-3-
il]-7-metil-3H-
benzimidazol-5-

carbonitrilo.

1,73(b)

406

301

(S)-2~-[4-(2-
Benzo[b]tiofen-3-il-1-
hidroximetil-
etilamino)-2-oxo-1, 2-
dihidro-piridin-3-il]-
7-metil-3H-
benzimidazol-5-

carbonitrilec

1,84(b)

456

199



302

7-metil-2-{2-oxo0-4-
[ (piridin-2-ilmetilo) -
amino]-1,2-dihidro-
piridin-3-il-3H-
benzimidazol-5-

carbonitrilo

1,30(b)

303

(X)-2-{4-[2- (3-Bromo-
4- metoxo-fenilo)-2-
hidroxi-etilamino]-2-
oxo-1, 2~-dihidro-
piridin-3-i1]1-7-Cloro-
3H-benzimidazol-5-~

carbonitrilo

1,74(d)

304

(+)-2-{4-[2-{3-Cloro-
fenilo)-2-hidroxi~
etilamino]-2-oxo-1, 2-
dihidro-piridin-3-il}-
7-Cloro-3H-
benzimidazol-5-

carbonitrilo

1,78 (d)




305

(£)-2-{4-[2- (3-Bromo-
fenilo)-2-hidroxi-
etilamino]-2-oxo-1, 2-
dihidro-piridin-3-il]-
7-Cloro-3H-
benzimidazol-5-

carbonitrilo

221

1,77(d)

484

306

(t}-2-{4-[2-(3-Bromo-
fenilo)-2-hidroxi-
etilamino]-2-oxo-1,2-
dihidro-piridin-3-il]-
7-etil-3H-
benzimidazol-5-

carbonitrilo

1,82(d)

478

307

(t}-2-{4-[2- (3-Bromo-
4-metoxi-fenilo)-2-
hidroxi-etilamino]-2-
oxo-1,2-dihidro-
piridin-3-il]-7-etil-
3H-benzimidazol-5-

carbonitrilo

1,76(4)

508




-

308

()-2-{4~-[2- (3-Cloro-
fenilo)-2-hidroxi-
etilamino]l-2-oxo0-1, 2~
dihidro-piridin-3-il}-
7-etil-3H~
benzimidazol-5-

carbonitrilo

222

1,80(d)

434

308

Isobutil éster de
acido (%)-{2-Cloro-4-
{2-[3- (6~-ciano-4-
metil-1H-benzimidazol-
2-il)-2-oxo-1, 2~
dihidro-piridin-4-
ilamino] -1-hidroxi-
etil}-fenilo)-

carbamico

1,5%3(b)

535

310

(S) -7-Bromo-2-(4- (1~
hidroximetil-2-fenil-
etilamino)-2-oxo0-1, 2-
dihidro-piridin-3-il]-
3H-benzimidazol-5-

carbotilo

1,75(d)

414

30L



311

{(S)-7~Bromo—-2-[4-(1-
hidroximetil-2-fenil-
etilamino)~2-oxo-1,2-
dihidro-piridin-3-il]-
3H-benzimidazol-5-

carbotilo

1,91(b)

464

312

(S)-4- [1-Hidroximetil-
2-fenil-etilamino}-3-
[A-metil-6-(4-metil-
piperazin-1-il}-1H-
benzimidazol-2-il]-1H-

piridin-2-ona

1,08(f)

473

313

(S})-4~[1-Hidroximetil-
2-fenil-etilamino]-3-
[4-metil-6- (4-n-butil-
piperazin-1-il)-1H-

benzimidazol-2-il]-1H-

piridin-2-ona

1,28(k)

515




314

{5)-3-{6-[4- (2~
Hidroxi-etil) -
piperazin-1-il]-4-~
metil-1H-benzimidazol-
2-il] }-4-(1-
hiroximetil-2-fenil-
etilamino)~-1H-piridin-

2-ona

1,62 (k)

503

315

{s)-3-{6-[4-
Ciclohexil-piperazin-
1-il]-4-metil-1H-
benzimidazol-2-11)-4-
(1-hiroximetil-2-
fenil-etilamino)-1H-

piridin-2-ona

1,34({f)

541

316

(S)-3-[6-({4-benzil-
piperazin-1-il) -4~
metil-1H-benzimidazol-
2-il)-4-(1-
hidroximetil-2-fenilo-
etilamino)-1H-piridin-

2-ona

1,93(f)

549




317

Acido (S)-4-{2-[4-(1-
Hidroximetil-2-fenilo-
etilamino)-2-oxo0-1,2-
dihidro-piridin-3-il}-
7-metil-3H-
benzimidazol-5-il}-
piperazin-1-

carboxilico~-amida.

225

1,26(f)

502

318

(S)-3-[6-(4-
benzenesulfonil-
piperazin-1-il)-4-
metil-l1H-benzimidazol-
2-i1}-4-(1-
hidroximetil-2-fenilo-
etilamino)-1H-piridin-

2-ona

2,30(k)

599

319

(S)-4-[1-Hidroximetil-
2-fenil-etilamino)-3-
[6- (4-metanesulfonil-
piperazin-1-il)-4-
metil-1H-benzimidazol-

2-il]-1H-piridin-2-ona

1,93(k)

537




320

(£)-4-[2- (3-Cloro~-
fenilo)-2-hidroxi-
etilamino)-3-(4-metil-
6 piperazin-1-il-1H-
benzimidazol-2-il]-1H-

piridin-2-ona

1,90(f)

479

321

(t)-4-[2- (3-Cloro~
fenilo)-2-hidroxi-
etilamino]-3-(4-metil-
6 piperazin-l1-il-1H-
benzimidazol-2-il]-1H-

piridin-2-ona

1,97(k)

533

322

{)-4-[2-(3-Cloro~
fenilo)-2-hidroxi-
etilamino]-3-{6-[4-
(2,2-dimetil-propil} -
piperazin-1-il]-4-
metil-1H-benzimidazol-

2-il}-1H-piridin-2-ona

2,06 (k)

549




323

(¥)-4~[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-3-[6- (4~
ciclobutil piperazin-
1-il}~4-metil-1H-
benzimidazol-2-il}-1H-

piridin-2-ona

227

1,97 (k)

533

324

(1) -4~[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino}-3—-[6-{4-
etil piperazin-1-il)-
4-metil-1H-
benzimidazol-2-il}-1H-

piridin-2-ona

1,88(k)

507

325

(X)-4~[2- (3-Cloro-
fenilo)-2-hidroxi-
etilamino]-3-{6-[4-(2-
hidroxi-etil)-
piperazin-1-il)}-4-
metil-1H-benzimidazol-

2-il]-~1H-piridin-2-ona

1,82 (k)

524




326

Etil éster de acido
(£)-[4-(2-{4-[2-(3-
Cloro-fenilo)-2-
hidroxi-etilamino]-2-
oxo-1,2-dihidro-
piridin-3-il} -7-
metil-3H-benzimidazol-
5-il)-piperazin-1-il]-

acético

228

2,03(k)

965

327

() -4-[2-(3-Cloro-
fenilo)}-2-hidroxi-
etilamino]-3-{6-[4-(3-
dimetilamino-2, 2-
dimetil-propil) -
piperazin-1-il]-4-
metil-l1H-benzimidazol-

2-il}-1H-piridin-2-ona

1,84 (k)

592

328

()-4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-3- (4-metil-
6-morfolin-4-il-1H-
benzimidazol-2-il}-1H-

piridin-2-ona

1,19(a)

480

30%



&

329

(x)-4-[2- (3-Bromo-
fenilo)-2-hidroxi-
etilamino]-3-(4-metil-
6-morfolin—-4-il-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

229

1,21 (a)

524

330

(£)-4-[2- (3-Bromo-
metoxi-fenilo)-2-
hidroxi-etilamino]-3-
(4-metil-6—morfolin-4-
il-1H-benzimidazol-2-

il)-1H-piridin-2-ona

1,16(a)

554

331

(t)-4-[2-(3-Cloro-
fenilo}-2~hidroxi-
etilamino]-3-{6-[4-(3-
dimetilamino-2, 2-
dimetil-propil) -
piperazin-1-il]-4-
metil-1H-benzimidazol-

2-il}-1H-piridin-2-ona

-

1,19(f)

563




&

332

()-4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-3-[6-(4-
imidazol-2-ilmetil-
piperazin-1-il)-4-
metil~1H-benzimidazol-

2-il]~1H-piridin-2-ona

230

1,19(f)

559

333

(x)-4-[2-(3-Cloro-~
fenilo)-2-hidroxi-
etilamino]-3-[4-metil-
6-(4-propil-piperazin-
1-il)-1H-benzimidazol-

2-il]-1H-piridin-2-ona

1,18(f)

521

334

(¥)-4-[2-(3-Cloro~
fenilo)=-2-hidroxi-
etilamino]-3-[4-metil-
6~[4-(1 metil-
piperadin-4-il) -
piperazin-1-ilj-1H-
benzimidazol-2-il}-1H-

piridin-2-ona

1,08(f)

576

ZFS

310



335

(£)-4-[2- (3-Bromo-
fenilo)-2-hidroxi-
etilamino]-3-{6-[4-(2-
hidrixi-etil)-
piperazin-1-il]-4-
metil~1H-benzimidazol-

2-il)~-1H-piridin-2-ona

231

1,79(f)

567

336

{£)-4~[2- (3-Bromo-
fenilo)-2-hidroxi-
etilamino]-3-(4-metil-
6-piperazin-1H-
benzimidazol-2-il)-1H-

piridin-2~-ona

1,83(f)

523

337

{£)-4-[2- (3-Bromo-4-
metoxi-fenilo)-2-

hidroxi-etilamino]-3-
(4—metil-6-piperazin-
1-il-1H-benzimidazol-

2-il)~1H-piridin-2-ona

1,72(%)

553

3/



338

(£)-3-[6-(4-Acetil-
piperzin-1-il)-4-
metil~-1H-benzimidazol-
2-il]-4-[2-(3-bromo-
fenil)-2-hidroxi-
etilamino]-1H-piridin-

Z2-ona

232

1,90(f)

565

339

() -3-(6-Amino-5-
metil-1H-benzimidazol-
2-il]~4-[2- (3-bromo-
fenil)-2-hidroxi-
etilamino]-1H-piridin-

2-ona

1,14¢(3)

454

340

{(X)-4-[2-(3-Cloro-
fenilg) -2-hidroxi-
etilamino]-3-(6-
pirazol-1-il-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,86(f)

4147

341

(t)-3~({6-Amino-4-
metil-1H-benzimidazol-
2-il]~4-[2-{3-cloro-
fenil)-2-hidroxi-
etilamino]-1H-piridin-

2-ona

1,51(f)

410

(\) 3/C



342

(*)-4-[2-(3-Cloro-
fenilo) -2-hidroxi-
etilamino]-3-(6-
[1,2,3] triazol-1l-il-
1H-benzimidazol-2-il) -

1H~piridin-2-ona

233

2,04(£f)

448

343

() -N-(2-{4-[2-(3-
Cloro-fenilo)-2-
hidroxi-etilamino]-2-
oxo-1, 2-dihidro-
piridin-3-il}-7-metil-
3H-benzimidazol-5-il) -

acetamida

1,62 (£)

452

344

(£)-(2-{4-[2- (3-Cloro-
fenilo)-2-hidroxi-
etilaming] -2-oxo0-1, 2-
dihidro-piridin-3-il}-
T-metil-3H-
benzimidazol-5-1il) -

urea

RA=rY

1,49(f)

453

3D



(£)-1~(2-{4-[2- (3~

234

345 |Cloro-fenilo) -2- 1,64(£) | 481
s
hidroxi-etilamino]-2-
oxo-1, 2-dihidro-
piridin-3-il}-7-metil-
3H-benzimidazol-5-il) -
3-etil-urea
346 | (£)-1-(2—-{4-[2- (3~
Cloro-fenilo)-2- A
hidroxi-etilamino]-2- 7‘7
oxo-1,2-dihidro-
piridin-3-il}-7-metil-
JH-benzimidazol-5-il) -
3-isopropil-urea
(S)-4-[l-Hidroximetil-
1,05(f)| 503

347

2-fenil-etilamino)-3-
[4-metil-6-(2-
morfolin-4-il-
etilamino)-1H-
benzimidazol-2-il]-1H-

piridin-2-ona

4



348

{+)-4-[2- (3-Bromo-
fenilo)-2-hidroxi-
etilamino]-3-(4,5,6-
trifluoro-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

235

1,76(d)

479

349

4-[(piridin-2-
ilmetil)amino]-3-
(4,5, 6-trifluoro-1H~
benzimidazol-2-il)-1H~

piridin-2-one

1,36(d)

372

350

(S)-4- (1-Hidroximetil-
2-fenil-etilamino)-3-
(4,5, 6-trifluoro~-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,73{ad)

415

351

3-(4, 6-Dibromo-1H-

benzimidazol-2-1il)-4-
[ (piridin-2-ilmetil) -
amino]-1H-piridin-2-

ana

1,66(d)

474

4%



352

() -4-{2- (3-Bromo~
fenilo)-2-hidroxi-
etilamino]-3- (4,6~
dibromo~1H-
benzimidazol-2-il)-1H-

piridin-2-ona

2316

1,95(d)

581

353

(S)-3-(4, 6-Dibromo-1H-
benzimidazol-2-il)-4-
{l1-hidroximetil-2-
fenil-etilamino)-1H-

piridin-2-ona

1,92(d)

517

354

() -4-[2~ (3-Bromo~
fenilo)-2-hidroxi-
etilamino]-3-(5, 6-
dicloro-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,85(d}

493

355

3-(5,6-Dicloro-1H-
benzimidazol-2-il)-4-
[(piridin-2-
ilmetil)amino]-1H-

piridin-2-ona

1,48 (d)

386




356

(S)-3-(5,6-Dicloro-1H-
benzimidazol-2-11)-4-
(l1-hidroximetil-2-
fenilo-etilamino)-1H-

piridin-2-ona

237

1,082(d)

429

357

(£)-3- (4, 6-Bis-
trifluorometil-1H-
benzimidazol-2-il) -4-
[2-{3-bromo-fenilo) -2-
hidroxi-etilamino] 1H-

piridin-2-ona

1,56(b)

561

358

3-(4,6-Bis-
trifluorometil-1H-
benzimidazol-2-il) -4-
[(piridin-2-ilmetil)-

amine] 1H-piridin-2-ona

1,35(b)

454

359

(S)-3-(4, 6-Bis-
trifluorometil-1H-
benzimidazol-2-il)-4-
(1-hidroximetil-2-
fenil-etilamino) 1H-

piridin-2-ona

P

1,53(b)

4197




360

(1)-3- (4, 6-Bis-
trifluvorometil-1H-
benzimidazol-2-il})-4-
(2= {3-bromo—-4-metoxi-
fenil)-2-hidroxi-
etilamino] 1H-piridin-

2-ona

238

1,51 (b)

591

361

(£)-4-[2- (3-Bromo-
fenilo)-2-hidroxi-
etilamino]-3-(4-
cloro-6-
trifluorometil-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,54 (b)

527

362

3-(4-Cloro—6-
trifluorometil-1H-
benzimidazol-2-il)-4-
[{(piridin-2-ilmetil) -
amino]-1H-piridin-2-

ona

1,34(b)

3/f



363

(1)-3- (4-Cloro-6-
trifluorometil-1H-
benzimidazol-2-il)-4-
(l1-hidroximetil-2-
fenil-etilamino)1H-

piridin-2-ona

239

1,51(b)

463

364

(x)-4-[2- (3-Bromo-4-
metoxi-fenilo)-2-
hidroxi-etilamino]-3-
(4-cloro-6-
trifluorometil-1H-
benzimidazol-2-11)-1H-

piridin-2-ona

1,50(b)

557

365

(£)-4-[2- (3-Bromo-~
fenilo)-2-hidroxi-
etilamino]-3-(5-
trifluorometil-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,42(b)

493

366

4-[ (piridin-2-
ilmetil)-amino}-3-)5-
trifluorometil-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,16(b)

386




(]

367

(S)}-4- (1-hidroximetil-
2-fenil-etilamino) -3-
(5-trifluorometil~1H-
benzimidazol-2-il)-

1H-piridin-2-ona.

1,41(b)

429

368

{£)-4-[2-({3-Bromo-4-
metoxi-fenilo)-2-
hidroxi-etilamino]-3-
(5-trifluorometil-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,30(b)

523

369

(x)-4-[{2- (3-Bromo-~
fenilo}-2-hidroxi-
etilamino]-3-(5-
fluoro-6-imidazol-1-
il-1H-benzimidazol-2-

il)-1H-piridin-2-ona

1,10(bk)

209

370

3~ (5-fluoro-6-
imidazol-1-il-1H-
benzimidazol-2-il)-4--
[(piridin-2-ilmetil) -
amino]-1H-piridin-2-

ona

0,73(b)

402
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(S) -3~ (5-fluoro-6-
imidazol-1-il-1H-
benzimidazol-2-il)-4-
(1-hidroximetil-2-
fenil-etilamino)-1H-

piridin-2-ona

241

1,04(b)

445

372

(f)-4~[2-(3-Bromo-
netoxi-fenilo)-2-
hidroxi-etilamino]~-3-
{5-fluoro—-6-imidazol-
1-il-1H-benzimidazol-

2-il)~1H-piridin-2-ona

1,05(b)

539

373

() -3~ (4-Bromo-6-
trifluorometil-1H-
benzimidazol-2-il)-4-
[2-(3~cloro-fenilo)-2-
hidroxi-etilamino]1H-

piridin-2-ona

1,87(d)

5711

374

() -3~ {4-Bromo-6-
trifluorometil-1H-
benzimidazol-2-il)-4-
[2- (3~bromo-fenilo)-2-
hidroxi-etilamino)] 1H-

piridin-2-ona

1,95(d)

527

< S
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(X)-4-[2- (3-Bromo-
fenilo)-2-hidroxi-
etilamino]-3-(4, 6~
difluoro-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

242

1,72(d)

461

376

() -4-[2-(3-Cloro~
fenilo)-2-hidroxi-
etilamino]-3-(4, 6-
difluoro-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,70(4)

417

371

{(X)-4-[2- {(3-Bromo-
metoxi-fenilo)-2-
hidroxi-etilamino]}-3-
{4, 6-difluoro-~1R-
benzimidazol-2-il)}-1H-

piridin-2-ona

1,65(d)

491

378

(t}-4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino] -3-[4-metil-
6- (2-metil-imidazol-1-
il]-1H-benzimidazol-2-

il)-1H-piridin-2-ona

1,38(d)

475

3l
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(£)-4-[2- (3-Bromo-4-
metoxi-fenilo) -2~
hidroxi-etilamino]-3-
(4-metil-6-(4-metil-
imidazol-1-1il1)-1H-
benzimidazol-2-il)-1H~-

piridin-2-ona

243

1,35(d)

549

380

()-4-[2-(3-Bromo-
fenilo)-2-hidroxi-
etilamino]-3-[5, 6-
difluoro-1H-
benzimidazol-2-il)-1H-

piridin-2-ona

1,67(b)

451

381

3-(5, 6-Difluoro-1H-
benzimidazol-2-il)-4-
[(piridin-2-il-metil)-
amino]-1H-piridin-2-

ona

1,18(b)

354

382

6-Hidroxi-5-(6-
imidazol-1-il-4-metil-
l1H-benzimidazol-2-il) -

3H-pirimidin-4-one

0,56(f)

308

3%



{t)-6-[2-(3-Cloro-

383 | fenilo) -2-hidroxi- 2,30(£) | 462

etilamino]=-5- (6- GIFE%-C:'
imidazol-1-il-4-metil- "'\—{C'

1H-benzimidazel=-2-il) -

lH-piridin—-2-ona

Formacién de Imidato Intermedio (Esquema IV, 13)

Etil éster de (8) -2-[4-(1-Hidroximetil-2-fenilo-
etilamino)-2-ox0-1,2-dihidro-piradin-3-il]-7-metil-3H-

banzimidazol-5-carboximidico: A una suspensién de (S)-2-
[4- (1-Hidroximetil-2-fenilo-etilamino)-2-oxo0-1,2-dihidro-
piradin-3-il]-7-metil-3H-benzimidazol-5-carbonitrile (0,8
g, 2,0 mmoles) en etanol (anhidro, 80 ml) se burbujed HClL
(anhidro) a 0° C hasta saturaci6tn. La mezcla se convirtié
en una solucidén clara después de pocos minutos de

burbujeo y la soluciétn se agitdé a temperatura ambiente
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durante 14 horas. Después de concentracién in vacuo, el
producto crudo (0.89 g, 100%) se utilizo directamente
para el siguiente paso sin purificacién. LCMS (M+H)® m/z

446 (t=1,55 min).

TP
"o-

Etil éster de (x)-2-{4-[2-(3-Cloro-fenilo)-2-hidroxi-
etilamino]-2-oxo0-1,2-dihidro-piridin-3-il}-7-metil-3H-

benzimidazol-5-carboximidico: El procedimiento del titulo
se prepard utilizando el procedimiento general. LCMS

(M+H)* m/z 466 (t=1,43 min).

Procedimiento genaral para los ejemplos 384-397 -

Formacién de imidazolina (Esquema IV, 14).
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para producir el compuesto del titulo (180 mg, 55%). LCMS

(M+H)* m/z 344 (t= 1,31 min.)

Procedimiento para la pr racién de 2-amina-4-fluor-6-

metil nitrobenceno:

di-taert-butil ester de 4&cido 2-)3,5-difluor -2-
nitro-fenil)-malénico: A una suspensién de NaH (54,6 g,
60%, 1,365 mol) en 600 ml de DMF se agregd di-t-butil
malonato (118 g, 0,546 mol) a 0° C y se agité6 durante 30
min. 2,4,6 trifluoronitrobenceno se agregé como una
solucién en 400 ml de DMF (75 g, 0,42 mol) durante 3
horas y la solucién se agoté a temperatura ambiente
durante 12 horas. La mezcla de reacciéfdn se extrajo con
etil acetato (3X). El etil acetatc se lavd con agua (3X)
y con agua salobre y se secd sobe MgSO, y se concentré

para dar 62 g del producto crudo. LCMS [M+Na]-396;

. '"H NMR (500MHz, DMS0) & 7.81 (m, 1H), 7.27 (m, 1H), 5.00 (s,
1H), 1.41 (m, 18H).
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Yrvr

di-tert-butil ester de &acido 2-(3-amino-5-fluoro-2-
nitro-fenil)-malénico: A di-tert-butil ester de dcido 2-
(3,5-difluoro-2-nitro-fenil)-malénico crudo (62 g , 0,42
mol) se agregdb 70 ml de amonio 2 M y metano en una
botella de-presibén. El vaso se selld y se calentd en 85°
C durante 18 horas. La mezcla de reaccién se enfrié y el
vaso se abrié cuidadosamente y la soluciédn de metano se
concentré para suministrar 140 g de material crudo. LCMS

[M+Na]-393;

'H NMR (500MHz, DMSO) 3 6.76 (dd,

J=10.8 2.8Hz, 1H). 6.29 (dd, }=10.8, 2.8Hz, 1H), 4.99 (brs, 2H), 4.80 (s, IH), 140
(m, 18H).

227
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4cido 3-amino-5-fluor-2-nitro fenil acético: Al di-
tart-butil éster de acido 2(3-amino-5-floro-2-nitro-
fenil)-malénico (140 g) en 500 ml de HCL 4N en dioxano se
agregé 50 ml de agua y se calenté a 40° C durante 2 dias.
La solucién se extrajo con acetato de etilo (3X) y el
Acetato de etilo se lavd con agua (3X) y agua salobre. La
fraccidén orgénica se secd sobre MgS0, y se concentré para

dar 78 g de crudo (66% puro por LC/MS);

"H NMR (500MHz, DMSO) 5 12.40 (brs, 1H), 7.04 (s,
2H), 6.68 (dd, J=10.9 2.8Hz, 1H), 6.47 (dd, J=10.9, 2.8Hz, 1H), 3.80 (s. 2H).

o

2-amino-4-floro-6-metil nitrobenceno: Al &cido 3-
aminoo-5-fluoro-2-nitro fenil acético crudo (3,6 g, 16, 8
mmol) se agregd Cu0 (10,1 g, 70, 6 mmol) en 120 ml de
acetonitrilo junto con 50 ul de metancl y la suspensién
se refluy® durante 12 horas. La mezcla de reaccién se
filtré a través de celita y la almchadilla de celita se
lavé con agua y acetato de etilo. El1 filtrado se extrajo
con acetato de etilo, se lavd con agua y agqua solubre, se

secd sobre Na,S0; y se concentré para dar 2,95 g del
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material el cual por medio de 1H RMN fue 80% puro. ESIMS
[M+Na]-193;

'H NMR (500MHz,
DMSQ) & 6.67 (s, 2H), 6.56 (dd, J=11, 2.8Hz, 1H), 6.39 (dd, J=11, 2.8Hz, 1H), 2.50
(s, 3H).

Procadimiento ra la racién de 4-cloro-3-(4-metil-

6-morfolin-4-1H-benzoimidazol-2-il)-1H-piridin-2-ona y 4-

=-3=-{4-matil-6-morfolin-4-il-1H-banzoimidazol-2-il) -

1H-piridin-2-ona.

2-metil-4-morfolin-4-il-6-nitro-fenilamino: A un
recipiente de presiébn de 800 ml se agregd tris
(dibenzilidenoacetona) dipaladio (2,64 g, 2,88 mmol), 2-
(Di-t-butilfosfino)bifenil (1,42 g, 4,75 mmol) vy tert
butoxido de sodio (17,5 g, 182 mmol) luegoc THF seco (500
ml), 4-bromo-2-metil-6-nitroanilina (30,0 g, 130 mmol) y
morfolino (34 ml, 390 mmol} se agregaron. El argén se
burbujeo a través de la solucién durante 1 minuto y el
recipiente se selldé. La mezcla de reaccién se agitd a

85°C durante 3 dias. THF se evapord in vacuo y el
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producto crudo se preabsorbié sobre silica y este luego
se transfirié sobre la parte superior de la columna de
silica gel. La elusién con hexano-acetato de etilo (6:4 a
4:6 a 0:1 de gradientes) dio, después de la evaporacién
de los solventes, el compuesto del titulo (15,2 g de un

sblido café rojo-café, 49,3%).

LCMS (M+H)* m/z 238
(t =0.64 min.) "H NMR (500 MHz, DMSO-d¢) § 7.32 (1H, s), 7.22 (1H, 5), 6.96 (2H,
5), 3.72 (4H, AmP g), 2.96 (4H, Amr g), 221 (3H, 5).

R

2= (4-yodo-2-metoxi-piridin-3-il)-4-metil-6-morfolin-
4-il-1H-benzoimidazol: 2-metil-4-morfolin-4-il-6-nitro-
fenilamina (15,2 g, 64 mmol) se suspendieron en metanol
(200 ml) en un recipiente PARR. Se agregd paladio scbre
carbono (1,0 g, 10% Pd) y la suspensién se agité bajo 60
psi de hidrogeno durante toda la noche. La mezcla se
filtré a través de una almohadilla de Celita (bajo argén)
en un recipiente de 3 cuellos, la celita se enjuagd con
metanol y el filtrado se diluyé con metanocl a un volumen

total de 500 ml y se enfrié a 0°C. Una solucién de 4-
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yodo-2-metoxi-piridino-3-carbaldehido (14,6 g, 55,5 mmol}
en metanol (500 ml) se agregd lentamente (durante 3
horas). Después de la adicién de ~ ¥ de la solucibdn el
sistema se abrié al aire y se agité durante el fin de
semana, alcanzando de esta manera la temperatura
ambiente. La mezcla de reaccidén se concentrd in vacuvo, se
filtré a través de una almchadilla de silica (eluente:
metilenocloruro—-acetato de etilo-metanol 55-40-5) luego
se cristalizé de acetato de etilo. El compuesto del
titulo se aisldé como un sb6blido café (12,68 g, 515). La
cromatografia de columna d destello del licor madre (dio
2,90 g, adicionales 12%). [la columna de empagque con
cloruroc de metileno, compuesto eluide con clorurc de
metileno-acetato de etiloc 6-4, luego metilenocloruro-

acetato de etilo—-metanol 58-40-2].

LCMS (M+H)" m/z 451 (t= 1.03 min.). "H NMR (500 MHz, CDCl;) § 7.76 (1H,
d,/=5.3Hz),), 742 (1H,d, /=53 Hz), 685 (1H, Amp s), 6.82 (1H, 5), 3.86 (4H, t,
J=45Hz),3.79 (3, 5), 3.12 (4H, 1, J = 4.5 Hz), 2.60 OH, 5), 2.21 (3H, s).

“edds

25/
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4d-cloro-3-(4-metil-6-morfolin-4-il-1H-benzoimidazol -
2-il)-1H-piridin-2-ona y 4-yodo-3-(4-metil-6-morfolin-4-

il-1H-benzoimidazol-2-il-1H-piridin-2-ona:

2- (4-yodo-2-metoxi-piridin-3-il)-4-metil-6-morfolin-4-il-
1H-benzoimidazol (15,58 g, 34,6 mmol) se suspendid en
1l,4-dioxano (300 ml) y HC1l con (50 ml) se agreg6. La
mezcla se agitdé a temperatura ambiente durante toda la
noche, luego 3 horas 50°C. La nezcla se enfrié a
temperatura ambiente y se verti6 en hielo solucidén fria
de NaHCO; (67 g, 0,8 mol) y se filtrd. La fase acuosa se
extrajo con acetato de etilo. El1 material sélido se
disolvié en CHoCl; con algo de metanol, luego se extrajo
entre agua y CH:Cl,. Las capas orgadnicas combinadas fueron
secadas sobre Na;SO,. Y se concentré in vacuo para dar una
mezcla inseparable de los compuestos del titulo 4-cloro y
4-yodo. El producto se utilizé sin purificacién adicional

LCMS (M+H)* m/z 437 y m/z 345 (ambos t= 0,92 min.)

Procedimiento para la preparacién de tert-butil éster de
acido 4-[2-{4-cloro-2-oxo-1,2-dihidro-piridin—3-il) -7-

metil-3H-benzoimidazol-5-il]-piperazina-l-carboxilico Y
tert-butil é&éster de &cido 4-[2-4-yodo-2-ox0-1,2-dihidro-

iridin-3-il)-7-metil-3H-benzoimidazol-5-il]-pi

l-carboxilicao.
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Tert-butil éster de acido 4-(3-amino-5-metil-4-
nitro-fenil)-piperazina-l-carboxilico: A wuna solucién
agitada de 3-floro-5-amino-6-nitrotolueno(l10 g, 58,79
mmol) en NMP anhidro (160 ml) bajo nitrdgeno se agregé
BOC-piperazina (39 g, 209,4 mmol) y 4-metilmorfolino
(25,9 ml). La solucién oscura resultante se calenté a
reflujo durante 72 h, se enfrié a temperatura ambiente y
se diluyé con acetato de etilo (4000 ml). La capa
orginica se lavé con agua (8 x 1500 ml) agua salobre (1 x
1500 ml), se secd sobre sulfato de sodio y se evapord in
vacuo. El aceite oscuro resultante se disolvié en etanol
absoluto hirviente (800 ml) y se concentrd a un volumen
total de 400 ml y se dejé que permaneciera durante toda
la noche a temperatura ambiente. La soluciédn se enfrié
adicionalmente a -20°C durante 5 h y el sélido resultante
se filtré y se secd i vacuo para dar 16,3 g (83%) de un

s6lido amarillo claro.

'H NMR (500 MHz, CDC};) 8 6.16 (brs, 1H), 6.04
(brs, 1H), 3,70 - 3.60 (m,4H), 3.38 - 3.25 (m, 4H), 2.53 (5, 3H), 1.48 (s, 9H); LCMS
(M+H)* m/z 337.



Tart-butil éster de &cido 4-(3,4-diamino-5-metil-
fenil)-piperazina -l-carboxilico: A una solucibén agitada
de tert-butil éster de éacido 4-(3-amino-5-metil-4-nitro-
fenil)-piperazina-l-carboxilico (15 g, 44,6 mmol) en
metanol (2200 ml) se agregd 20% de Pd (OH)2/C (1,6 g) ¥y
la suspensidén £fluyd bien con nitrébgeno, seguida por
hidrégeno. La suspensidén resultante se aglté durante toda
la noche a temperatura ambiente bajo una atmésfera de
hidrégeno (ca. 1 atm). La suspensibétn resultante se filtré
bajo nitrégeno a través de una almchadilla de celita y se
lavé con metanol (400~-500 ml). El material resultante se

utilizé inmediatamente. LCMS (M+H)* m/z 307.

[ ]
+0_s
vl
Tert-butil éster de &cido 4-[2-(4-yodo-2-metoxi-piridin-
3-il)-7-metil-3H-benzoimidazol-5-il]-piperazina-l1-
carboxilico: A una solucién agitada de 3-butil éster de
dcido 4-(3,4-diamino-5-metil-fenil)-pipQerazina-1-

carboxilico (44,6 mmol-asumiendo el 100% de conversién
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(en la etapa previa) en metanol (ca 2700 ml) a 0°C bajo
una atmdésfera de nitrbégeno se agreqgd lentamente (2 h) por
via de un embudo adicional, una solucién de 4-yodo-2-
metoxi-piridina-3-carbaldehido (15,0 g, 57,1 mmol) en
metanol anhidro (225 ml). La solucién resultante fue
entonces agitada a 0°C durante 30 minutos adicionales, el
bafio enfriante se removid, y la mezcla de reaccibén se
permitié agitarse a temperatura ambiente en la presencia
de aire durante 72 horas. La solucidn resultante se
concentré in wvacuo y el residuo se disolvié en
diclorometano (1500 ml) y el solvente se removid 1n wvacuo
(repitié 3x). E1 sélido espumoso oscuro resultante se

secd bajo alto vaclo.

"H NMR (500 MHz, CDCI3) §7.82 (d, 1H, ] = 5.4 Hz),7.50(d, 1H,) = 5.4
Hz), 6.98 (brs, 1H), 6.90 (brs, 1H), 4.05 (s, 3H), 3.67 - 3.58 (m, 4H), 3.18 - 3.09 (m,
4H), 2.63 (s, 3H), 1.49 (s, SH);. LCMS (M+H)* m/z 550.

4-yodo-3- (4-metil-6-piperazin-l-il-1H-benzoimidazol~2-
il)-1H-piridin-2-ona: A una solucidn agitada de 3-butil

éster de acido 4-[2-(4-yodo-2-metoxi-piridin-3-11)-7-
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metil-3H-benzoimidazol-5-il] -piperazina-l-carboxilico (24
g, 43,7 mmol) se agregé a 1l,4-dioxano (750 ml) y HCl
acuoso 6 N (30 ml) y la mezcla se calentd a 75°C durante
la noche. La solucién se enfridé a temperatura ambiente,
el supernadante se verti6, y el sbéblido gomoso oscuro
resultante se enfri6 se lavdé con dietil eter anhidro (3 x
500 ml) y se sec6 in vacuo para dar 17,7 g (93%) del
titulo del compuesto como un sélido oscuro que fue
utilizado como se despidié para preparar tert-butil éster
de acido 4-[2-(4-cloro-2-oxo-1,2-dihidro-piridin-3-il)-7-
metil-3H-benzoimidazol-5-il]-piperazina-l-carboxilico Y
tert-butil éster de acido 4-{2-{4-yodo-2-oxo-1,2-dihidro-
piridin~3-il)-7-metil-3H-benzoimidazol-5-il)piperazina-1-
carboxilico; LCMS (M+H)' m/z 436. (nota: un pico pequefio

(4-cloro-piridin-2-ona) en LC/MS mostré m/z 344, 346).

o

tert-butil éster de acido 4-[2-(4-cloro-2-oxo-1,2-
dihidro-piridin-3-il-7-metil-3H-benzoimidazol-5-11]~
piperaina-l-carboxilico y tert-butil éster de &cido 4-[2-

(4-yodo-2-ox0~1,2-dihidro-piridin-3-il)-7-matil-3H-
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benzoimidazol-5-il] -piperazina-l-carboxilico: A una
suspensién agitada de 4-yodo-3-(4-metil-6-piperazin-1-il-
l1H-benzoimidazol-2-il)-1B-piridin-2-ona (17,7 g, 40, 7
mmol) en diclorometano (750 ml) ase agregd di-tert-butil
bicarbonato (9,8 g, 44,8 mmol) y trietilamina (67,4 ml,
483,6 mmol). La mezcla se agit6 a temperatura ambiente
durante 30 min. Y se purificé por via de cromatografia de
destello sobre silica gel. Después de elusién con
diclorometano seguido por 2,5% de metanol/etil acetato,
se combinaron las fracciones homogéneas y se evapord
parcialmente in vacuo para dar el producto como un sélido
amarillo, siguiendo filtracién (8,9 g, ca 41%, 2

cultivos).

'"H NMR (500 MHz, CDsOD) 5 7.25 (d, 1H, J = 6.9 Hz),
6.97 (d, 1H, ] = 6.9 Hz), 6.97 (brs, 1H), 6.89 (brs, 1H), 3.65 — 3.56 (m, 4H), 3.16 -

3.07 (m, 4H), 2.55 (s, 3H), 1.49 (5, 9H); LCMS (M+H)* m/z 536.
(Nota: un pico pequefio (4-cloro-piridin-2-ona) en LC/MS

mostrd m/z 444, 446).

Procadimiento para la preparacién de 3-[6-(4-amino-
piperidin-1-il)-4-metil-1H-benzoimidazol-2-il]-4-yodo-1H-
piridin-2-ona y 3-[6-(4-amino-pipridin-1-il)-4-matil-1H-

benzoimidazol-2-il]-4-cloro-lH-piridin-2-ona.
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Tart-butil éster de &cido 1l-(3-amino-5-metil-4-nitro-
fenil) -piperidin-4-il]-carbamico: 5-fluoro-3-metil-2-
nitro-fenilamina (0,97 g, 5,7 mmol), 4-N-BOC-
aminopiperidina (1,60 g, 8,0 mmol) diisopropiletilamina
(2,5 ml, 14 mmol) y DMSC (10 ml) se combinaron y agitaron
a 85°C durante 3 horas. La mezcla de reaccién se vertiéd
sobre una soluciédn de NaHCO; acucsc saturado y se extrajo
con etll acetato. Las capas orgénicas fueron lavadas con
agua (3x) y agua salobre, se secaron sobre Na2S0, y se
concentraron. La cromatografia de columna de destello
sobre silica (eluente hexano-etil acetato-trietilamina
50-50-1, entonces 33-66-1) dic el compuesto del titulo

como un sb6lido amarillo. (1,57 g, 79%).

LCMS (M+H)* m/z 351 (t = 1.55 min.). '"H NMR (500 MHz, CD>OD) §
6.70 (1H, Amp 5), 6.22 (1H,d, /=25 H2)), 6.13 (1H, d, /= 2.5 Hz), 388 QH,d.7 =

13.3 Hz), 3.58 (1H, Amp ) 2.98 (ZH,1,J=118 Hz), 248 (3H,s), 1.92 PH. d, J =
11.3 Hz), 1.48 (2H, m), 1.45 (9H, 5).
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Tert-butil éster de &cido (1-[2-(4-yodo-2-metoxi-piridin-
3-il)-7-metil-3H-banzoimizal-5-il]-"piperidin-4-il}-

carbamico: Tert-butil éster de &cido [1-(3-amino-5-metil-
4-nitro-fenil)-piperidin-4-il]-carbamico (1,54 g, 4,4
mmol) se disolvié en metanol (100 ml). Se agregd paladio
sobre carbono (0,3 g, 10% Pd) y la suspensién se agitéd
vigorosamente bajo una presién de balén de hidrégeno
durante toda la noche. La mezcla se filtrdé a través de
una almohadilla de celita (bajo argén) en un frasco de 3
cuellos, la celita se enjuagd con metanol y el filtrado
se enfrié a 0°C. Una solucién de 4-yodo-2-metoxi-
piridina-3-carbaldehido (1,21 g, 4,6 mmol) en metanol (50
ml) se agreqgd lentamente (durante 2 horas). La mezcla fue
agitada durante toda la noche bajo aire a temperatura
ambiente, luego se concentré in vacuo. La cromatografia
de columna de destello sobre silica (eluente hexanos-etil
acetato-metanol 5-4-1- dio el compuesto del titulo. (0,79

g, 32%). LCMS (M+H)' m/z 564 (t = 1,31 min).

Oy

3-[6-{(4-amino-piperidin-1-il)-4-mtil-1H-benzoimidazol-2-
il]l-4-yodo-l1H-piridin-2-ona y 3-[6-(4-amino-piperidin-1-

il)-4-metil-1H-benzoimidazol-2-il]-4-cloro-1H-piridin-2-

251
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ona: tert-butil é&ster de &cido (1-[2-{4-yodo-2-metoxi-
piridin-3-il)-7-metil-3H-benzoimidazol-5-il]-piperidin-4-
il}-carbamico (330 mg, 0,59 mmol) se suspendieron en HCl
4qM en 1,4-dioxano (20 ml) ¥y agua (3 ml} se agregaron.
{(Reaccién exotérmica) la mezcla se agité a temperatura
ambiente durante toda la noche, luego se concentré in
vacuo para dar una mezcla inseparable de los compuestos
del titulo 4-cloro y 4-yodo. El producto se utilizé sin
purificacién adicional. LCMS (M+H)' m/z 450 y m/z 358

{ambos t=0,69 min.).

e~ -
O °‘$(,,_

3-metil-5-(2-morfolin-4-atoxi)-2-nitro-fenilamino: A una
solucién de 2-morfolin-4-il-etanol (5 ¢, exceso) en THF
(3° ml) se agregd NaH (0,21 G, 8,82 mol) en porcidn bajo
bafio de hielo. La mezcla de reaccidbn se agitdé a
temperatura ambiente durante 30 min. Luego se agregd 5-
fluoro-3-metil-2-nitro-fenilamina. La mezcla de reaccién
se calentd a reflujo durante 6 h, se enfrié a temperatura
ambiente, y se concentré. El residuo se diluyé con agua y
se extrajo con EtOAc. Las capas organicas combinadas se
lavaron con agua, agua salobre, y se secaron sobre Na,S0,.

Después de la concentracién, el residuo se purificé

340
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mediante cromatografia de columna (20% de EtOAc /hexano)

para producir el compuesto de titulo {0,70g, B85%%).

'"H NMR (400 MHz, CD;OD) § 6.10 (1H, s), 6.00 (1H,
$), 4.38 —'4.42 (2H, m), 3.92 - 4.08 (4H, m), 3.72 (1H, d, J = 12 Hz), 3.53 - 3.56 (2H,
m), 3.05 - 3.10 (2H, m), 2.48 (3H, 5). LCMS (M+H)" m/z 282 (t = 0.73 min.).

(8) -7-bramo-2-{4-[2-(3-cloro-fenil)2~-hidroxi-etilamino]-
2-ox0-1,2-dihidro-piridin-3-il}-3H-benzimidazol-5-
carbaldehido: A una solucién de (S) -7-bromo-2-{4-[2-(3-
cloro-fenil)-2-hidroxi-etilamino]-2-oxo-1,2-dihidro-
piridin-3-il}-3H-benzimidazol-5-carbonitrilc (150 mg,
0,31 mmol) en THF (50 ml) se agregaron DIBAL-H (solucidn
de tolueno 1M, 1,55 ml, 1,55 mmol) a -78°C. La mezcla de
reaccidn se agitd a -40°C durante 10 horas y se enfrid a
-78°C. EtOAc (0,5 ml) se agregd. La mezcla de reaccidén se
agit6 durante 30 min a -78°C antes de que se agregara
agua (1 ml). La mezcla de reaccién se calentd a
temperatura ambiente y se concentr6. El residuo se paso a
través de una pequefia almohadilla de celita. El1 filtrado
se concentr$ y se purificé mediante HPLC prep. Para dar

el compuesto del titulo (67 mg, 43%).
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'H NMR (400
MHz, CDyOD) 8945 (1H, ), 7.62 (1H,5), 7.56 (IH, Ang d.J= 1.6 Hz), 7.44 (1H,
Ang d,J=1.0Hz),7.32- 742 (2H, m), 7.24 - 7.30 (3H, m), 6.24 (1H, d, 7= 7.6
Hz), 5.01 (1H, m), 3.65 - 3.76 (2H, m). LCMS (M-+H)* m/z 487 (t = 1.76 min.),

S

5-(1,4,5,6-tetrahidropirimidin-1-il)-3-metil-2-nitro

anilina: A una solucidén agitada de 2,0 g (11,76 mmol)} de
5-fluoro-3-metil-2-nitro anilina en 10 ml de DMSO se
agregd 1,2 g (14,11 mmol) 1,4,5,6-tetrahidropirimidina, y
2,43 g (17,64 mmol) de carbonato de potasio, y la mezcla
se calenté a 100°C durante 10 horas, se enfrié, se diluyd
con agua y se extrajo con etil acetato que contenia 5% de
metanol. El extracto orgadnico combinado se levdé con agua,
agua salobre y se secd (NaSOq). La evaporaciédn del
solvente adecud el residuo, el cual fue cromatografiado
(20% de amonio 2M en metanol y diclorometano) para

producir 1,85 g (67%) del producto como un sélido rojo.



, 'H NMR (400 MHz, CD;OD) § 7.89 (1H,s),
6.53 (1H.d, J = 2.57 Hz), 6.44 ((1H,d, J = 2.1 H2), 7.04 (1H, d, J = 2.1Hz), 3.70 (2H,
t,J=6.0 Hz), 3.41 (2H, 1, J = 5.65 Hz, 2.43 (3H, 5), 2.05 (2H, m) LCMS (M+H)*
m/z 235 (t = 0.78 min).

Ejamplo 1 (procedimiento general para los ejemplos 1-21).

G‘:Fl"b
3

(S)-4-(-2-hidroxi-l1-fenil-etilamino)-3-(6-imidazol-1-il-

4-metil-lh-benzimidazol-2-il)-l1lh-piridin-2-ona: a una
solucién de 3-(6-imidazol-1-il-4-metil-lh-benzimidazol-2-
il)-4-yodo-lh-piridin-2-ona (30 mg, 0,072 mmol} en DMF (1
ml) se agregd (s) —-(-)-2-fenilglicinol (26 mg, 0,18 mmol)
y N-metilmorfolino (0,1 ml). La mezcla de reaccldn se
calenté a 80°C durante 6 h y se enfri6é a temperatura
ambiente. El1 solvente se removié bajo vacié y el residuo
se purifico mediante HPL prep. Para producir el compuesto

del titulo, (16 mg, 52%).
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'H NMR (300
MHz, CD;OD) 5 8.07 (1H, narrow t, J = 1.7 Hz), 7.76 (2H, 5), 7.27 - 7.48 (7TH. m),
7.21 (1H, d, J = 7.5 Hz), 6.11 (1H, 4, J = 7.5 Hz), 4.92 (1H, m), 4.03 (1H, dd, J = 4.5,
11.2 Hz), 3.95 (1H, dd, 7 = 6.2, 11.2 Hz), 2.75 (3H, 5). LCMS (M+H)* m/z 427 (1 =
1.44 min ) .

Ejemplo 2

b-

(1) -4- [-2-hidroxi-2- (3-yodo-fenil) -atilamino] ~3- (6-
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona:

'H NMR (300 MHz, CD;OD) §9.41 (1H, 5),
8.06 (1H, 1), 7.88 (1H, 5), 7.76 (1H, 5), 7.71 (IH, 5), 7.59 (1H, d, J = 7.8 Hz), 7.47
(1H,d, J=7.8 Hz) 7.32 (1H, 5) 7.29 (1H, d, J = 7.6 Hz) 7.09 (1H, t, / = 7.8 Hz), (6.24
(1H, d,J=7.6 Hz), 497 (1H, dd, J = 5.0, 6.0 Hz), 3.75 (1H, dd, /= 5.0, 13.5 Hz),
3.67 (1H, dd, J = 6.0, 13.5 Hx), 2.68 (3H, 5). LCMS (M+H)" m/z 553 (t = 1.43 min.).

Ejemplo 3
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(t)-4—[2—(3-cloro-feni1)—2—hidroxi—etilamino]-3-(6-

imidazol—l—il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2—

'H NMR (300 MHz, CD;OD) §9.39
(IH, Ang tJ=14Hz),804(IHANg 1,J=17Hz),7.76(IHARg ¢ J=17
Hz),7.69 (IH, AP8 g J=19Hz),7.55(IH,s), 7.23 - 7.42 (5H, m), 6.25 (1H, d, J
=7.6 Hz), 5.01 (1H, dd, J =4.8, 6.4 H2), 3.76 (1H, dd, J = 4.8, 13.4 Hz), 3.66 (1H,
dd, J =6.4, 13.4 Hz), 2.67 (3H, 5). LCMS (M+H)" m/z 461 (t = 1.46 min.).

Ejemplo 4

Ry
..,%}ﬁ

(t)-4—[2—3—bromo-fenil)-2—hidroxi-etilamino]—3-(6—
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridil-2-

ona.

'H NMR (300 MHz, CD;OD) § 9.38
(1H, s), 8.02 (1H, 5), 7.74 (1H, 5), 7.69 (IH, 5), 7.66 (1H, Ang d.J= 1.4 Hz), 7.20
— 748 (5H, m), 6.21 (1H, d, J= 7.6 Hz), 4.99 (1., dd, J = 4.8, 6.3 Hz), 3.73 (1H, dd,
J =438, 13.5Hz), 1.64 (1H, dd, 7= 6.3, 13.5 Hz), 2.65 (3H, 5). LCMS (M+H)* m/z
505 (t = 1.47 min.).
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34b

Ejemplo 5

Ry
3,

<

(£) -N- (2-cloro-4~{1-hidroxi-2-[3-(6-imidazol-1-il-4-
metil-1H-benzimidazol-2-il) -2-oxo-1-1,2-dihidro-piridin-

4-ilamino] -etil}-fenil) -metanosulfonamida:

*H NMR (300 MHz, CD0D) 8 9.39 (1H, s), 8.05 (1H, 5), 7.76 (IH, s), 7.68 (1H, 5),
7.62(1H, ADB 4 J=1.5Hz), 7.52 (1H, 5), 7.42 — 7.49 (2H, m), 7.31 (1H, 5), 7.30
(1H,d, J = 7.6 Hz), 6.26 (1H, d, J = 7.6 Hz), 5.01 (1H, dd, J = 5.0, 5.6 Hz), 3.76 (1H,
d, J=50, 13.4 Hz),3.74 (1H, &d, J = 5.6, 13.4 Hz), 2.98 (3H. 5), 2.68 (3H, 5). LCMS

(M+H)" m/z 554 (t= 1.11 min.).

Ejemplo 6



122

N7

Acido 3-bramo-benzoico-N'-[3-(6-imidazol—1 -il-4-metil-1H-

benzimidazol-1-il) -2-oxo-1,2-dihidro-piridin-4-il]-

hidrazida:

'H NMR (300 MHz, CDyOD) 5 9.40 (1H,
Ang (J=14Hz),8.14(1H, A"8 ¢ J=17Hz),805(1H, A" ¢ J=17H2),
7.95 (1H, d.J= 7.9 Hz), 7.81 (1H, d, J = 7.9 Hz), .74 — 7.77 (2H, m), 749 (1H. ¢, J
=7.9 Hz), 7.41 (1H, d, J = 7.4 Hz), 7.34 (1H. 5), 6.38 (1H, d, J = 7.4 H2), 2.70 OH,

5). LCMS (M+H)* m/z 504 (t = 1.44 min.).

Ejemplo 7

Acido 4-aminobenzoico N'-[3-(6-imidazol-l-il-4-metil-1H-

benzimidazol-1-il) -2-oxo-1,2-dihidro-piridin-4-il]-

hidrazida:
'H NMR (300 MHz, CDsOD) § 9.41 (1H,

5), 8.06 (1H, 5), 7.76 — 7.79 (4H, m), 7.39 (1H, d, J = 7.4 Hz), 7.36 (1H, 5), 6.81 (2H,
d.J =8.6 Hz), 6.36 (1H. d, J = 7.4 Hz), 2.70 (3H, 5). LCMS (M+H)* m/z 441 (t =

0.96 min.).
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Ejemplo 8

(8)-4-[2-{(2-cloro-fenil)-1-hidroximetil-etilamino]-3-(6

imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona:

'H NMR (300 MHz, CD,OD) &

9.41 (1H, s), 8.05 (1H. T,B LJ=17Hz). 776 (11, A" ¢ J=1.7H), 7.72
(1H,Ang  d, /=19 Hz), 7.08 - 7.36 (6H, m), 6.10 (1H, d, J = 7.7 Hz), 3.98 — 4.24

Ejamplo S

(8)-4-[2=-(3-cloro-fanil)-l-hodroxmetil-etilamino] -3-(6-

imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona:
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'H NMR (300 MHz, CD;0D) §
9.42 (1H, 5),8.07 (1H, Ang t,J=17Hz), .75 -7.78 (2, m), 7.14 - 7.37 (6H,
m), 6.18 (1H, &, J = 7.7 Hz), 4.07 - 4.11 (1H, m), 3.76 - 3.77 (2H, m), 3.17 (1H, dd, J
=5.1,13.7 Hz), 298 (IH, dd, J = 8.2, 13.7 Hz), 2.71 (3H, 5). LCMS (M+H)* m/z 475
(t = 1.57 min.).

Ejemplo 10

(8)-4-[2- (4-cloro-fenil) -1-hidroximetil-etilamino}-3-(6-
imidazol-1-il-4-matil~1H-benzimidazol-2-il) -1H-piridin-2-

ona.

'H NMR (300 MHz, CD)OD) §
9.42 (1H,5), 807 (1H,1A18 1, J=1.6Hz), 7.77 (1L, A  J=16Hz),7.73
(1H. Ang  d,J =19 Hz),7.16 - 7.37 (6H, m). 6.19 (1H, d, J = 7.7 H2), 4.06 - 4.10
(1H, m), 3.72-3.77 (2H, m), 3.14 (1H, dd, J = 5.3, 13.8 Hz), 298 (1H,dd, J = 7.8,
13.8 Hz), 2.69 (3H, ). LCMS (M+H)* m/z 475 (t = 1.6! min.).

Ejemplo 11
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(S)-4-[2-(2-bromo—fenil)—1-hidroximetil-etilamino]—3-(G-

imidazol-l-il-4—matil-1H—benzimidazol-2—il)—1H-piridin-2—
ona:

. '"H NMR (300 MHz, CDyOD) &
9.41 (1H, 5), 8.06 (1H, 5), 7.75 - 7.77 (2H, m), 7.52 (1H, dd, J = L5, 7.5 H2), 7.36
(1H, d, J = 1.9 Hz), 7.34 (1H, 5), 7.03 - 7.16 (3H, m), 6.09 (1K, d, J = 7.7 Hz), 4.15 -
4.27 (JH, m), 3.82 (2H, m), 3.35 (1H, dd, J = 5.0, 13.6 Hz), 3.10 (1H, dd, J = 9.0,
13.6 Hz), 2.74 (3H, s). LCMS (M+H)* mvz 519 (t = 1.56 min.).

Ejemplo 12

C":Fn*b

(S8) -4-[2- (3-bromo-fenil) -1-hidroximetil-etilamino]-3-(6-

imidazol-1-il—4—matil-1H-bonzimidazol—2-il)—1H-piridin—2-

ona:
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TH NMR (300 MHz, CDsOD) &
9.41 (1H, s), 8.06 (1H, 5), 7.74 - 7.77 (2H, m), 7.47 (1H, 5), 7.24 - 7.31 (4H, m), 7.11
(14, d, J = 7.7 Hz), 6.16 (1H, d, J = 7.7 Hz), 405 - 4.11 (1H, m), 3.76 (2H, m), 3.15
(1H. dd, J = 5.0, 13.6 Hz),-2.96 (1H. dd, J= 8.3, 13.6 Hz), 2.70 (3H, 5). LCMS
(M+H)* m/z 519 (1 = 1.54 min.).

Ejemplo 13
ToRy

(1) -4- (l-hid.roximet:i.l—2—pentaf1uorofeni1—etilamino) -3-(6-
imidazol-1-il-4-matil-1H-benzimidazol-2-1il) -1H-piridin-2-

ona:

'"H NMR (300 MHz, CDsOD) §
9.40 (1H, 5). 8.06 (1H, Ang t,J=1.8Hz),7.77(1H, A% (,J=1.7Hz),7.74
(IH, A"& d J=1.8Hz),735(IH,s),7.29 (1H,d, J=7.6 Hz), 6.22 (1H, d, J = 7.6
Hz), 4.24 (1H, m), 3.82 (2H, dd, J = 2.6, 4.5 Hz), 3.23 (2H. ¢, J = 6.5 Hz), 2.70 OH,
5). LCMS (M+H)" m/z 531 (¢t = 1.61 min.).

Ejemplo 14



127 3 S.L

C";I’*b"

{8)-4- (1—hidroximetil—2-pirid.in-4 -atlamino)-3—-(6-

imidazol-1-il-4-metil-1H-benzimidazol -2-il) -1H-piridin-2-

ona.

'H NMR (400 MHz, CDYOD) & 9.42
(1H, 5), 8.67 (2H, d, J = 6.6 Hz), .07 (2H, d, J = 6.6 Hz), 8.06 (1H, s), 7.77 (2H, 5),
7.36 (1H, 5), 7.28 (1H. d, J = 7. 6 Hz), 6.24 (1H, d, J = 7.6 Hz), 4.35 (1H, m), 3.82
(2H,d, J = 4.4 Hz), 3.50 (1H, dd, J = 4.4, 13.6 Hz), 3.40 (1H, dd, J= 8.7, 13.6 Hz),
2.71 (3H, s). LCMS (M+H)" m/z 442 (t = 0.96 min.).

Ejemplo 15

(8)-4- (1—hidroximetil-2-nafteleno-2-il-etilamino) -3-(6-
imidazol-1-il-4-metil-1H~-benzimidazol-2-11) -1H-piridin—-2-

ona:
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'H NMR (300 MHz, CD,OD) §
7.99 (1H, A"8 ¢, J=1.7 Hz), 7.26 - 7.75 (11H, m), 7.15 (iH, d, J = 7.6 Hz), 6.19
(1H. d, 7 = 7.6 Hz), 4.16 - 4.20 (1H, m), 3.75 — 3.86 (2H, m), 3.30 (1H, dd, J =54,
13.6 Hz), 3.15 (1H, dd, J = 7.6, 13.6 Hz), 2.60 (3H, 5). LCMS (M+H)" m/z 491 (1=
1.71 min.).

Ejemplo 16
M
O
‘[F_

(8) -4- (2-ciclohaexil-1-fenil) -1-hidroximetil-etilamino) -3-
{6-imidazol-1-il-4-metil-1H-benzimidazol-2-il) -1H-

piridin-2-ona:

‘H NMR (300 MHz, CD,0D) 5 9.40
(1H,s5),8.06 (1H, Ang tJ=1.7Hz),7.76 (1H, Ang ,J=1.7Hz),7.73 (1H,
Ang g J=1.7Hz),7.34 (1H, d,J="7.6 Hz), 7.33 (1H, 8), 6.34 (1H,d, J= 7.6 Hz),
3.89 - 3.94 (1H, m), 3.68 (2H, d, J = 4.9 Hz2), 2.68 (3H, s5), 1.62 - 1.83 (7H, m), 0.95
- 1.26 (6H, m). LCMS (M+H)" m/z 447 (t = 1.71 min.).

Ejemplo 17
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Sosts
%

(38,4R) -4~ (3-hidroxi-2,2-dimaetil-croman-4-ilamino) -3- (6-
imidazol-1-il-4-matil-1H-benzimidazol-2-il)-1H-piridin-2-

'"H NMR (300 MHz, CD,0D) &
9.36 (1H,5), 802 (IH, 1Ang ¢ J=17Hz).7.73(1H, A% ¢t J=1.7 Hz),7.69
(1H, Ang d,J=2.0Hz),7.37(1H,d,J=7.6 Hz), 7.18 - 7.30 (3H, m), 6.89 (1H, ¢,
J=7.6Hz), 6.85 (1H,d, J =84 Hz), 6.61 (1H,d, J=7.6 Hz), 493 (IH.d, /= 8.2
Hz), 3.80 (1H, d, J = 8.2 Hz), 2.46 (3H, 5), 1.48 (3H, s), 135 (3H, 5). LCMS (M+H)"
m/z 483 (t = 1.70 min.).

Ejemplo 18

Cuqm

o

3-(6-imidazol-1-il-4-metil-1H-benzimidazol-2-il)-4- (2~

tiofen-2-il-etilamino)-1H-piridin-2-ona:
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'H NMR (500 MHz, DMSO-d¢) § 13.17 (1H,
s), 11.32 (1R, Amp s), 11.03 (1H, broad 5), 9.59 (1H.Amp s), 8.22 (IH,1 Amps),
7.91 (1H, 5), 782 (1H, d. J =2.0 Hz), 7.41 (H,, J =69 Hz), 7.36 (1H, dd, J = 1.0,
5.1 Hz), 7.30 — 7.40 (1H. m), 7.05 (1H, broad s), 7.01 (1H, t, J = 4.2 Hz), 6.23 (1H, d,
J =7.5Hz),3.74 (2H,1, J = 6.5 Hz), 3.25 (2H, t, J = 6.5 Hz), 2.58 (3H, s).

Ejemplo 19

R otRe

3-(6-imidazol-1-il-4-matil-1E-benzimidaocl-2-il)-4-[2- (18-

indol-3-il)-etilamino] -1H-piridin-2-ona:

'H NMR (500 MHz, DMSO-dg) 5 13.17 (1H, "
8), 11.27 C*™ " x, 1H), 11.00 (1H, Amp 3), 10.89 (1H, 5), 9.58 (1H, “Amp" g), 8.30
(1H," Amp 5), 7.91 (1H, 5), 7.80 (1H, 5), 7.63 (1H, d, J=7.9 Hz), 740 (1H, , J = 6.9
Hz), 7.34 (14, d, J = 8.0 Hz), 7.30 - 7.40 (2H, m), 7.07 (1H, , J = 7.5 Hz), 6.99 (1H,
t.J=17.6 Hz), 6.23 (1H, dd, J = 0.8, 7.2 Hz), 3.76 2H, "Amp s),3.17 2H,1, J= 6.7
Hz), 2.50 (3H, s).

Ejemplo 20
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Baesy;

e
c
3-(6-imidazol-1-il-4-metil-1H-benzimidaol-2-il)-4-
[piidin-2-ilmetoxi-1H-piridini-2-ona: A una solucibén de
3-(6-imidazol-1-il-4-metil-1H-benzimidazol-2-11)-4-yodo-
l1H-piridin-2-ona (25 mg, 0,06 mmol)}) DMF (2 ml) se agregd
piridina carbinol (26 mg, 0,24 mmol) y fluoruro de cesio
(36 mg, 0,24 mmol). La mezcla de reacciétn se calenté a
130°C durante 14 h y se enfrio a temperatura ambiente.
Después de concentraciédn in vacuo, el residuo se purificé
mediante HPLC prep. Para producir el compuesto del titulo

(8,2 mg, 34%).

."H NMR (300 MHz, CD:0D) 59.58 (1H, Ang d,J=12
Hz),8.92 (IH,d, /=49 Hz), 8.19(1H, Ang ¢, /= 1.2Hz), 8.12(IH, s), 7.97 -
8.02 (2H, m), 7.85 (IH,1 AT6 ¢, j= 1.8 Hz), 7.61 (1H, A"8 ¢, J=1.0Hz),7.63
(1H,d, /=79 Hz), 7.54 (1H, 1, = 6.2 Hz), 6.81 (1H, J = 7.5 Hz), 5.86 (2H, 5), 2.86
(3H, 5). LCMS (M+H)" m/z 399 (1 = 1.07 min.).

Ejemplo 21
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(1) -4-[-2 (3-bromo-fenil) -2-fluoro-etilamino]-3- (6-
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona:;

'H NMR (300 MHz, CD;0D) §9.40 (1H, 1, /
= 1.4 Hz), 8.06 (1H,t,J = 1.9 Hz), 7.76 (1H, t, J = 1.7 Hz), 7.72 (1H, d, = 1.9 Hz),
7.66 (1H, 5), 7.27 - 7.50 (SH, m), 6.29 (1H. d. J = 7.6 Hz), 5.75 — 5.94 (1H, m), 3.86
—4.06 (2H, m), 2.64 (3H, 5). LCMS (M+H)* m/z 507 (t = 1.70 min.).

Ejemplo 22 (procedimiento general para los ejemplos 22 -

28)

Y

(8)-2-[4-(1-hidroximetil-2-fenil-etilamino)-2-oxo-1,2~
dihidro-piridin-3-il]-7-meatil-3H-benzimidazol-5-
carbomitrilo: A una solucién de 2-(4-cloro-2-oxo-1,2-
dihidro-piridin-3-il)-7-metil-3HK-benzimidazol-5-
carbonitrilo (0,7 g, 2,19 mmol) en DMF {15 ml) se agregd

N-metilmorfolino (0,66 g, 6,57 mmol) y (S)-(-)-2-amino-3-
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fenil-l-propanol (0,40 g, 2,63 mmol) la mezcla de
reaccidén se calentd a 80°C durante 6 h luego se enfrid a
temperatura ambiente. Después de concentracibén in vacuo,
el residuo se purificé mediante cromatografia de destello
{3% MeOH/CH:Cl;) para producir el compuesto del titulo

(0,59 g, 68%) como a una espuma amarilla.

'H NMR (400 MHz,
CD,OD) 57.74 (1H, 5), 7.63 (1H, 5), 7.12 - 7.27 (6H, m), 6.07 (1H, d, J = 7.5 Hz),

3.97 (1H, m), 3.74 (2H,1,J =5 Hz), 3.14 (1H, dd, J = 3.5, 14.0 Hz), 294 (1H,dd, J =
1.9, 14.0 Hz), 2.60 (3H, 5). LCMS (M+H)" m/z 400 (t = 1.71 mib.).

Ejemplo 23

ey
5.

(t)-2-{4-[2-(3-cloro-fenil)-2-hidroxi-etilamino]-2-oxo-
1l,2-dihidro-piridin-3-il]-7-metil-3H-benzimidazol-5-
carbonitrilo:

'"H NMR (300 MHz, DMSO-dg) &

71.92(1H, 5), 7.59 (1H, 5), 7.28 — 747 (5H, m), 6.19 (1H, d, J= 7.3 Hz), 492 -4.96
(1H, m), 3.53 - 3.73 (2H, m), 2.58 (3H, s). LCMS (M+H)" m/z 420 {t=1.99 min.).
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2332

Ejemplo 24
peeny

{8)-2-{4-[2-(3-cloro-fenil) -l-hidroximetil-etilamineo}-2-
oxo-1,2-dihidro-piridin-3-il}-7-metil-3H-benzimidazol-5-

carbonitrilo:

'H NMR (400 MHz,
CD;OD) § 7.86 (1H, 5), 7.10 - 7.33 (6H, m), 6.12 (1H, d, J = 7.6 Hz), 4.01 — 4.05

(1H, m), 3.75 (2H,d, J= 4.9 Hz), 3.15 (1H, dd, J = 4.9, 13.5 Hz), 2.86 — 3.00 (1H,
m), 2.63 (3H, s). LCMS (M+H)" m/z 434 (t = 1.81 min.).

Ejemplo 25

sy

(t)-2-{4-[2- (3-bromo-4-matoxi-fanil)-2-hidroxi-
etilamino]-2-oxo-1,2~-dihidro-piridin-3-il}-7-metil-3-

benzimidazol-5-carbonitrilo:
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'H NMR (300

MMz, CD,0D) & 7.86 (1H. 5), 7.75 (1H, 5), 7.67 (1H, 5), 7.28 — 7.40 (2H, m), 6.95
(1H, d, J = 8.5 Hz), 6.24 (1H, d, J = 7.4 Hz), 4.93 (1H, m), 3.65 — 3.97 (2H, m), 3.82

(3H. 3), 2.57 (3H, 5). LCMS (M+H)" m/z 494 (t = 2.10 min.).

Ejemplo 26
o
L
[ ]
"’f}
() -2-{4-[2-(3-fluoro-fenil) -2-hidroxi-etilamino] -2-oxo-
1,2-dihidro-piridin-3-il}-7 -metil-3H-benzimidazol-5-

carbonitrilo:

'H NMR (400 MHz, CD;0D) §

7.70(1H, s), 7.49 (I1H, 5), 7.22 - 7.32 (4H.-m). 692(i1H.d,/=89H2),6.17(I1H,d,J
=7.2Hz2),4.92 (1H.t,J=6.3 Hz), 3.66 (2H, d, J= 5.9 Hz), 2.56 (3H, s). LCMS
(M+H)* m/z 404 (t = 1.6S min.).

Ejemplo 27
o

oL
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(t) -2-{4-[2-(3-bromo-fenil) -2-hidroxi-etilamino] -2-oxo-
1,2-dihidro-piridin-3-il}-7-metil-3H-benzimidazol-5-

carbonitrilo:

'"H NMR (300 MHz, CD;0D) §
7.92 (1H, 5). 7.72 (1H, 5), 726 - 7.50 (SH, m), 6.19 (1H, d, J = 7.1 Hz), 4.93 (1H, ¢, J
=4.3 Hz), 3.47 - 3.73 2H, m), 2.58 (3H, 5). LCMS (M+H)* m/z 464 (1 = 2.00 mis.).

Ejemplo 28

437
=

(8) 2-[4-(2-hidroxi-2-fenil-aetilamino)-2-oxo-1,2-dihidro-
piridin-3-il]~7-metil-3H-banzimidazol-5-carbonitrilo:
'"H NMR (400 MHz, CD;0D) & 8.04 (1H

s). 7.74 (1H, 5), 7.24 - 7.51 (6H, m), 6.22 (1H, d, J = 7.5 Hz), 5.00 (1H, m), 3.64 -
3.74 (2H, m), 2.60 (3H, 5). LCMS (M+H)" m/z 386 (1 = 1.65 min.).

Ejemplo 29-35 Se prepararon de diaminas comercial o

facilmente disponibles que fueron preparadas Yy

condensadas con 4-yodo-2-metoxi-piridina-3-carbaldehido

como se describié en el esquema III.
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Ejemplo 29

R

(£) -4-[2- (3-bromo-4-metoxi-fenil)-2-hidroxi-etilamino] -3-

(4,5,6-trifluoro-1H-benzimidazol-2-il)-1H-piridin-2-cona :

"H NMR (500 MHz, CD5COCD;3) &
13.26 (1H, Amp 5), 10.93 (1H, Amp 5), 10.27 (IH, Amp s), 7.76 (1H, 5), 7.54 —
7.56 2H, m), 7.41 - 7.42 (1H, m), 7.06 (1H, d, / = 8.2 Hz), 6.29 (1H, d, J=7.5 Hz),
5.05 —5.07 (1H, m), 3.87 (3H, 5), 3.74 ~ 3.79 (1H, m), 3.65 - 3.69 (1H, m).

Ejemplo 30

() -4-[2-(3-bromo-4-metoxi-fenil)-2-hidroxi-metilamino] -

3-({4,6-dibromo-1H-benzimidazol-2-il) -1H-piridin-2-ona:
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'H NMR (500 MHz, CD;COCD;) §
13.18 (1H, Amp  5), 1118 (1H, Amp s), 10.20 (1H, A= 3), 7.92 (1H. s), 7.78 (I1H,
5), 7.52 - 7.55 (3H, m), 7.03 (1H, d, J = 8.5 Hz), 6.28 (1H, d, J = 7.4 Hz), 5.06 — 5.08
(1H, m), 3.86 (3H, s), 3.73 - 3.77 (1H, m), 3.66 -3.70 (1H, m).

Ejemplo 31

(1) -4-[2- (3-bromo-4-metoxi-fenil) -2-hidroxi-metilamino] -

3-(5,6-dicloro-1H-benzimidazol-2-il) ~1H-piridin-2-ona:

'H NMR (500 MHz, CDyCOCD») §7.79
(3H, m), 7.53 (1H, dd, J = 2.0, 8.4 Hz), 7.41 — 7.44 (1H, m), 7.08 (1H, d, J = 8.4 Hz),
6.29 (1H, d,J = 7.5 Hz), 5.05 ~ 5.08 (1H, m), 3.89 (3H., s), 3.74 — 3.78 (1H, m), 3.70
-3.72 (1H, m).

Ejemplo 32

(1) -3- (1H-benzimidazol-2-il) -4-[2- (3-bromo-fenil) -2-

hidroxi~etilamino]-1H-piridin-2-ona:
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3bY

.'H NMR (500 MHz, CDsCOCDs) 5 7.80 (1H, 5), 7.64 — 7.69 (2H, m),
7.60 (1H, d, J = 7.7 Hz), 7.46 — 7.48 (2H, m), 7.33 (1H, ¢, /= 7.8 H2), 7.19 - 7.22
(2H, m), 6.59 (1H, d, /=45 Hz), 5.12 - 5.14 (1H, m), 5.13 (1H, dd, 7= 4.5, 7.2 Hz2),
3.82 (1H, dd, J = 4.5, 13.6 Hz), 3.71 (1H, dd, 7 =72, 13.6 Hz).

Ejemplo 33

o
o

3-(1R-benzimidazol-2-il)-4-[ (piridin-2-ilmetil) -amino] -
1H-piridin-2-ono:
. 'H
NMR (500 MHz, CD:COCD») & 8.96 — 8.98 (1H, m), 8.46 - 8.49 (1H, m), 8.03 (1H,

d, 7=8.0 Hz), 7.93 (1H, t, = 6.4 Hz), 7.69 - 7.73 (2H, m), 7.53 (1H, d, J = 7.5 Hz2),
7:28-7.32 (2H, 5), 634 (1H, d, 7 = 7.5 Hz), 5.29 (2H, m).

Ejemplo 34.

Selw)

(8) -3- (lh-benzimidazol-2-il)-4-(l-hidroximetil-2-fenil-
etilamina)-1H-piridin-2-ona:
'H NMR (500 MHz, CD,COCD:) 8 7.67 - 7.69 (2H, m), 7.15 —7.44

(8, m), 6.31 (1H, d, 7= 7.5 Hz),4.10-4.13 (IH, m), 3.76 - 3.82 (2H, m), 3.23 (1H,
dd,J=5.6, 13.7 Hz), 3.04 (1H, dd, J=8.1, 13.7 Hz).
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S0

(1) -3- (1H-baenzimidazol-2-il) -4-[2~- (3-bromo-metoxi-fenil) -
2-hidroxi-etilamino}-1H-piridin-2-ona:

'H NMR (500 MHz, CD;COCD) 5 7.78 (1H, 5),
7.68 (21, 5), 7.50 - 7.55 (2H, m), 7.21 - 7.24 (2H, m), 7.06 (1H, d, J = 8.4 Hz), 6.44
(1H,d, J=7.5 Hz), 5.08 (1H, dd, J = 4.6, 7.2 Hz), 3.87 (3H, 5), 3.79 (IH, dd, J = 4.6,
13.4 Hz), 3.71 (1H, dd, J = 7.2, 13.4 Hz).

Ejemplo 36-43 Se prepararon de acuerdo con el esquema V.

Ejemplo 36 (procedimiento general para los ejemplos 36-

43)

Isopropilamida de &cido (S)-4-{2-[4-(l-hidroximetil-2-
fenil-etilamino)-2-ox0-1,2-dihidro-piridin-3-il]-7-metil-

3H-benzimidazol-5-il)-piperazina-l-carboxilico : A una

365
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solucién de (S)-4-({l-hidroximetil-2-fenil-etilamino)-3-
(4-metil-6-piprazin-1-il-1H-benzimidazol-2-il)-1H-
piridin-2-ona (30 mg, 0,63 mmol) en metanol (2 ml) se
agregé isopropil isocianato (2 gotas). La mezcla de
reacciébn se agité a temperatura ambiente durante 5
minutos, la concentracién dio el residuo, el cual se
purificé mediante HPLC prep. Para producir el compuesto
del titulo (23,8 mg, 69%).
'H

NMR (400 MHz, CD;0D) & 7.55 (1H, 5), 7.14 - 7.28 (7H, m), 6.12 (IH,d,J=78

Hz), 4.01 - 4.03 (1H, m), 3.92 (quintet, J = 6.6 Hz), 3.80 (4H, m), 3.76 (1H, dd, J =
48,112 Hz),3.70 (1H, dd, J= 5.2, 11.2 Hz), 3.61 — 3.64 (4H, m), 3.09 (1H, dd, J =

5.6, 13.7 Hz), 2.91 (1H, dd, J = 8.0, 13.7 Hz), 2.64 (3H, ), 1.19 (6H, d, J=6.8 Hx).
LCMS (M+H)" m/z 545 (1 = 1.99 min.).

Ejamplo 37

Etilamina de 4&cido (B)-4-{2-[4-(l-hidroximetil-2-fenil-
etilamina)-2-oxo-1,2-dihidro-piridin-3-il]-7-metil-3-

benzimidazol~-5-il}-piperazina-l-carboxilico:
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36T

1 IH m
(400 MHz, CDsOD) 8 7.55 (1H, 5), 7.12 - 7.28 (7H, m), 6.12 (1H. d, J = 7.8 Hz), 4.01 -
4,05 (1H, m), 3.62 — 3.81 (10H, m), 3.24 (2H, q, J = 7.2 Hz), 3.08 (1H, dd, J = 5.6, 13.7
Hz), 2.91 (1H, dd, J = 8.0, 13.7 Hz), 2.65 (3H, s), 1.14 (3H., t, J = 7.2 Hz). LCMS (M+H)*
m/z 531 (t = 1.93 min.).

Ejemplo 38

OO 3
103y
IS

(8) -4- (1-hidroximetil-2-fenil-etilamina)-3-{4-metil-6-[4-
(1-fenil-metanocil-piperazin-1-il]-1H-benzimidazol-2-il}-
l1H-piridin-2-ona. A una solucién de (S)-4-(1-
hidroximetil-2-fenil-etilamino)-3-(4-metil-6-piperazin-1-
il-1H-benzimidazol-2-il)~-1H-piridin-2-ona (30 mg, 0,063
mmol) en metanol (2 ml) se agregd benzoil cloruro (1
gota). La mezcla de reacciédn se agitd durante 5 minutos y
se concentré6. El residuo se purificd mediante HPLC prep.
Para producir el compuesto del titulo (11 mg, 33%).

'H
NMR (400 MHz, CDyOD) & 7.48 ~ 7.54 (SH, m), 7.37 (1H, s), 7.13 - 7.26 (7H, m), 6.08
(IH,d, /=7.7 Hz), .79 - 4.02 (SH, m), 3.76 (1H, dd, J =4.7, 11.2 Hz), 3.67 (1H, dd, J =

5.7, 11.2 Hz), 3.54 (4H, m), 3.03 (1H, dd, 7= 5.7, 13.7 Hz), 2.89 (1H, dd, J = 8.0, 13.7
Hz), 2.62 (3H, s). LCMS (M+H)" m/z 563 (t = 2.19 min.).
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A
Ol?".!’—b'

(8) -4-(1-hidroximetil-2-fenil-etilamino) -3-[6-(4-
isopropil-piperazin-1-il)-4-metil-1H-benzimidazol-2-il]~-
lH-piridin-2-ona: A una solucién de (S)-4-(1-
hidroximetil-2-fenil-etilamino)-3-(4-metil-6-piperazin-1-
il-1H-benzimidazol-2-il)=-1H-piridin-2-ona (25 mg, 0,054
mmol) en metanol (0,5 ml) se agregbd acetona (0,25 ml) y
una solucién de THF 1 M de NaCNBH3 (0,2 ml). La mezcla de
reaccidn se agitd a temperatura ambiente durante 1 h se
concentrd in vacuo. El residuo se purificdé mediante HPLC

prep. Para producir el compuesto del titulo (12 mg, 44%).

. '"H NMR (400 MHz, CD;0D) § 7.10 -
7.24 (6H, m), 7.08 (1H, s), 7.06 (1H, 5), 6.06 (1H, d, J = 7.9 Hz), 3.58 - 4.01 (10H, m),
3.34 (1H, m), 3.14 (1H, m), 2.98 (1H, dd, J = 5.9, 13.7 Hz), 2.83 (I1H. dd, J = 7.9, 13.7
Hz), 2.60 (3H. s), 1.44 (6H, d, J = 6.7 Hz). LCMS (M+H)* m/z 501 (t = 1.80 min.).

Ejemplo 40



(8)-3-[6-(4-benzil-piperazina-1-il)-4-metil-1H-
benzimidazol-2-il]-4-(l-hidroximetil-2-fenil-etilamino) -
1H-piridin-2-ona:

'H NMR (400 MHz, CDs0D)
8750 ~7.57 (6H, m), 7.04 — 7.27 (TH. m), 6.07 (1H, d, J=7.8 Hz), 4.22 (2H, 5), 3.97 -

4.00 (1H, m), 3.34 - 3.77 (2H, m), 2.82 - 3.04 (10H, m), 2.58 (3H, s). LCMS (M+H)" m/z
549 (t = 1.93 min.).

Ejemplo 41

() -3-[6-(4-acetil-piperazina-1-il)~4-maetil-1H-
benzimidazol-2-il]-4~-[2-(3-cloro-fenil)-2-hidroxi-

etilamino]-1H-piridin-2-ona:

369
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'H NMR (400 MHz, CD,OD) § 7.50
(1H, 5), 7.25 - 7.49 (SH, m), 7.20 (1H, 5), 6.25 (1H, d, J = 8.0 Hz), 4.94 (1H, dd, J = 4.6,
7.1 Hz), 3.88 - 3.92 (4H, m), 3.50 - 3.65 (6H, m). 2.62 (3H, 5), 2.20 (3H, 5). LCMS
(M+H)" m/z 521 (t = 2.13 min.).

harse
“b-

() -4-[2-(3-cloro-fenil)-2-hidroxi-metilamino]-3-(4-
metil-6-piperazin-1-il-1H-benzimidazol-2-il)-1H-piridin-

2-ona:

'H NMR (400 MHz, CD;0D) § 7.47 (1H, 5), 7.25
~7.38 (4H, m), 7.07 (2H, s), 6.25 (1H, d, J = 7.6 Hz), 4.90 (1H, m), 3.42 — 3.66 (10 H, m),
2.59 (3H, s). LCMS (M+H)" m/z 479 (1 = 1.90 min.).

Ejemplo 43.

Osts
=8
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(t)-4-[2-(3-cloro-fenil)-2-hidroxi-etilamino]-3-{6-({4-
isopropil-piperazina-1-il)-4-metil-l1H-benzimidazol-2-il]-

l1H-piridin-2-ona:

"H NMR (400 MHz,
CD;0D) & 7.47 (1H, s), 7.25 - 7.38 (4H, m), 7.06 (2H, s), 6.26 (1H, d, J = 7.6 Hz),
4.91 - 4.93 (1H, m), 3.89 - 3.92 (2H, m), 3.51 - 3.64 (5H, m), 3.31 - 3.37 (2H. m),

3.09 - 3.30 (2H, m), 2.59 (3H, 5), 1.44 (6H, d, J = 6.6 Hz). LCMS (M+H)* m/z 521 (1
= 1.95 min.).

Ejemplo 44

(8) -6-(1l-hidroximetil-2-fenil-etilamino)-5-(6-imidazol~1-

il-4-metil-1H-benzimidazol-2-il)-3H-pirimidin-4-ona:

(8) -2-[6-cloro-5-(6-imidazol-1-il-4-metil-1H-

benzimidazol-2-il)-pirimidin-4-ilamina]-3-fenil-propan-1-
ol: A una solucidn de 2-4,6-dicloro-pirimidin-5-il)-6-
imidazol-1~il-4-metil-1H-benzimidazol (40 mg, 0,16 mmol)
en isopropanol (5 ml) se agregd (S)-(-)-2-AMINO-3-FENIL-
propanol (35 mg, 0,23 mmol) y triatilamina (0,5 ml). La
mezcla de reaccién se calenté a 80°C durante 4 h se

enfrié a temperatura ambiente y se concentrd con vacio
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alto. El1 producto crudo se utilizé para la siguiente
etapa sin purificacién. LCMS (M+H)* m/z 460 (t = 2,13

min).

(8)-6-(1-hidroximetil-2-fenil-etilamina)-5-(6-imidazol-1-
il-4-metil~1H-benzimidazol-2-il)-3H-pirimidin-4-ona: A
una solucién de (S)-2-[6~cloro-5-(6-imidazol-1-il1-4-
metil-1H-benzimidazol-2-il)pirimidin-4-ilamina]-3-fenil-

propan-1-ol en HCL 4 de N (0,5 ml) y &4cido acético (0,5
ml} se agregaron 2 gotas de agua. La mezcla de reaccibn
se calenté a 100°C durante 8 H, se enfrid a temperatura
ambiente, y se neutralizé con amonioc y metal en metanol.
Después de la concentracidén, el residuo se purificé
mediante HPLC prep. Para producir el compuesto del titulo

{26 mg, 37% para dos etapa).

'H
NMR (400 MHz, CDsOD) 8941 (1H, Ay ,J=1.5Hz), 806 (IH, Ang  dd, J=
1.6, 1.9 Hz), 793 91H,5), 7.77 (1H, A"  gd J= 1.6, 1.8 Hz), 7.73 (IH, ‘Ang d,
J=1.9 Hz), 7.11 —7.21 (§H, m), 4.70 - 4.74 (1H, m), 3.74 2H. d, J = 4.7 Hz), 3.11
(1H, dd, J = 6.1, 13.5 Hz), 3.00 (1H, dd, J = 7.8, 13.5 Hz), 2.70 (3H, 5). LCMS
(M+H)* m/z 442 (t = 2.17 min.).

371



Ejemplo 384

T3

{8) -3-[6~-(4,5-Dihidro-1H-imidazol-2-il) -4-metil-1H-
benzimidazol-2-il]-4-(l1-hidroximetil-2-faenil-etilamino) -
1H-piridin-2-ona: el é&ster de imidato crudo (60 mg, 0,135
mmol) fue diluido con metanol seguido por la adicién de
etilenediamina (24 mg, 0,40 mmol). La mezcla de reaccién
fue <calentada a reflujo durante 6h. Después de
concentracién en vacio, el residuo fue purificado por
preparacién HPLC para proporcionar el compuesto titulado
(37 mg, 62%). 'H RMN (300 MHz, CD;OD) & 7,94 (l1H, s), 7,50
(14, s), 7,50 (iH, s8), 7,12-7,30 (6H, m), 6,16 (1H, d, J
= 7,7 Hz), 4,04-4,10 (SH, m), 3,75-3,77 (2H, m), 3,15(1H,
dd, J = 5,2, 13,6 Hz}, 2,96 (1H, dd, J = 8,1, 13,6 Hz),

2,67 (3H, s). LCMS (M+H)* m/z 443 (t = 1,50 min.).

Ejemplo 385
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(£)-4-[2-(3-cloro-fenil)-2-hidroxi-etilamino]-3-[6-(4,5-
dihidro-l1H-imidazol~2-il)-4-metil-1H-benzimidazol-2il]-

1H-piridin-2-ona: Iy RMN (300 MHz, CD;OD) & 7,94 (1H, s),
7,54 (1H, s), 7,23-7,45 (5H, m), 6,26 (1H, d, J = 7,6
Hz), 5,01 (1H, t, J = 6,3, Hz), 4,01 (4H, s), 3,78 (1H,
dd, = 4,7, 13,5 Hz), 3,67 (l1H, dd, & 6,6, 13,5 Hz),

2,66 (3H, s). LCMS (M+H)" m/z 463 (t = 1,54 min.).

Ejemplo 386

"D

4-[2-(3-Cloro-fenil) -2R-hidroxi-etilamino]-3-[4-metil-6-
(48-metil-4,5-dihidro-1H-imidazol-2-il)-1H-benzoimidazol-
2-il]-1H-piridin-2-ona y 4-([2-(3-Cloro-fenil)-28-hidroxi-

etilamino] -3-[4-matil-6-(48-metil-4,5-dihidro-1H-
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imidazol-2-il) -1H-benzoimidazol-2-il]-1H-piridin-2-ona:

4 RMN (300 MHz, CDsOD) & 7,90 (2H, s), 7,53 (2H, s),
7,22-7,47 (10H, m), 6,23 (2H, d, J = 17,5 Hz), 5,00 (2H,
t, J = 6,4 Hz), 4,49-4,57 (2H, m), 4,21 (2H, t, J, 11,0
Hz), 361-3,78 (6H, m), 2,63 (6H, s), 1,48 (6H, d J = 6,3

Hz). LCMS (M+H)* m/z 477 (t = 1,71 min.).

Ejemplo 387

Fodds
"b-

() -4-[2- (3-Cloro-fenil) ~2-hidroxi-etilamino] -3-[4-metil-
6-(1-matil-4,5-dihidro-1H-imidazol-2-il) -1H-benzimidazol-
2il]-1H-piridin-2-ona: 'H RMN (300 MHz, CD;OD) & 7,94 (1H,
s), 7,57 (iH, s}, 7,23-7,52 (5H, m), 6,22 (1K, d, J = 7,5
Hz), 4,99 (1H, m), 4,00-4,15 (2H, m), 3,57-3,75 (4H, m),

2,77 (3H, s), 2,61 (3H, s). LCMS (M+H)* m/z 477 (t = 1,60

nin.).
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Ejemplo 388

() -4-[2-({3-Cloro-fenil)-2-hidroxi-etilamino]-3-[6-(4,4~-
dimetil-4,5-dihidro-1H-imidazol-2-il) -4-metil-1H-

benzimidazol-2il]-1H-piridin-2-ona: H RMN (300 MHz,

CDh,oD) & 7,89 (1H, s), 7,22-7,45 (8H, m), 6,18 (1H, d, J

= 7,4 Hz), 4,99 (1H, t, J = 6,2 Hz), 3,84 (2H, s), 3,78
(1H, dd, J = 4,4, 13,4 Hz), 3,60 (l1H, dd, J = 6,7, 13,4
Hz), 2,61 (3H, s), 1, 55 (6H, s). LCMS (M+H)* m/z 491 (t

= 1,73 min.).

Ejemplo 389

o
4.
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2-(2-{4~[2-(3-Cloro-fanil)-2R-hidroxi-etilamino] -2-oxo-
1,2-dihidro-piridin-3-il}-7-metil-3H-benzimidazol-5-il) -
4,5-dihidro-1H-imidazol-48-acido carboxilico y #&cido 2-
(2-{4-[2- (3-Cloro-fenil)-28-hidroxi-etilamino] -2-oxo-1,2-
dihidro-piridin-3-il}-7-metil-3H-banzimidazol-5-il)-4,5-
dihidro~1H-imidazol-48- carboxilico: 'H RMN (300 MHz,
CD,OD) & 7,88 (2H, s), 7,52 (2H, s), 7,22-7,44 (10H, m),
6,17 (2H, d, J = 7,4 Hz), 5,05 (2H, m), 4,23-4,38 (4H,
m), 3,56-3,72 (6H, m), 2,58 (6H, s),. LCMS (M+H)' m/z 507

(t = 1,64 min.).

T

(£) -4-[2- (3-Cloro-fanil)-2-hidroxi-etilamino]-3-[4-metil-
6-(1,4,5,6-tetrahidro-pirimidin-2-il)-1H-benzimidazol-2-
il]-1H-piridin-2-ona: HRMN (300 MHz, CDsOD) & 7,90 {(1H,
s), 7,53 (1H, s), 7,22-7,47 (5H, m), 6,23 (1H, d, J = 7,6

HZ), 5’ 00 (1Hf tl J = 6'3 Hz,, 4'49-4'57 (J.H, m)' 3' 60-

A
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3,77 (5H, m), 3,24-3,34 (2H, m),263 (3H, s). LCMS (M+H)"

n/z 477 (t = 1,59 min.).

Ejemplo 391
cul 3

() -4-[2-(3-Cloro-4-metoxi-fenil)-2-metoxi-etilamino]-3-
[6-(4,5~-dihidro-1H-imidazol-2-il) -4-metil-1H-
benzimidazol-2-il]-1H-piridin-2-cna: 'H RMN (300 MHz,
cDs0D) & 7,88 (1H, s), 7,46 (1H, s), 7,44 (1H, s}, 7,31
(1H, d, J = 6,4 Hz), 7,28 (1H, d, J = 5,6 Hz), 7,01 (1H,
d, J= 6,4 Hz), 6,19 (1H, d, J= 5,6 Hz), 4,49 (1H, dd, J
= 3,4, 5,0 Hz), 4,09 (4H, s), 3,36 (3H, s), 3,63-3,67
(2H, m), 2,62 (3H, s). LCMS (M+H)" m/z 507 (t = 1,72

min.).

Ejemplo

"o

3%
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37

{t)-4-[2- (3-Bromo-4-metoxi-fenil)-2-hidroxi-etilamino]l-3-
[6-(4,5-dihidro-1H-imidazol-2-il)-4-metil-1H-

benzimidazol-2-il]-1H-piridin-2-ona: El compuesto
titulado fue preparado siguiendo luego de la hidrélisis
del cloruroc bencilico al hidroxilo. 'H RMN (400 MHz,
CDOD) & 7,90 (1H, s), 7,67 (1H, s}, 7,48 (1H, s), 7,38
(l1H, dd, 0= 2,0 8,5 Hz), 7,31 (1H, d, Jg= 7,6 Hz), 6,95
(1H, d, J = 8,5 Hz), 6,26 (1H, d, J= 7,6 Hz), 4,94 (lh,
m), 4,10 (4H, s), 3,80 (3H, s}, 3,62-3,74 (2H, m), 2,62

(3, s). LCMS (M+H)* m/z 537 (t = 1,49 nin.).

Ejamplo 393

3

(8)-3-[6-{4,4-Dimetil-4,5-dihidro-1H-imidazol-2-il)-4-
metil-l1H-benzimidazol-2-il)-4~(1-hidroximetil-2-fenil-
etilamino) -1H-piridin-2-ona: H RMN (300 MHz, CDsOD) &
7,94 (1K, s), 7,50 (1H, s), 7,12-7,30 (6H, m), 6,15 (1H,

dd, g = 17,7 Hz), 4,02-4,10 (1H, m), 3,85 (2H, s8), 3,75-
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3,77 (2H, m), 2,96-3,17 (2H, m), 2,67 (3H, s), 1,56 (6H,

s). LCMS (M+H)' m/z 471 (t = 1,62 min.).

Ejemplo 394

Acido (8)-2-{2-[4-(18-Hidroximetil-2-fenil-etilamino)~2-
oxo-1,2~dihidro-piridin-3-il]-7-metil -3H-benzimidazol-5-
il}-4,5~dihidro-1H-imidazol-48-carboxilico. 'H RMN (300
MHz, CD,oD) &5 8,03 (1H, s), 7,60 (1H, s), 7,11-7,29 (6H,
m), 6,15 (1H, d, J = 7,3 Hz), 5,07 (1H, dd, J = 6,9, 11,8
Hz), 4,25-4,41 (2H, m), 4,05-4,07 (1H, m), 3,70-3,82 (2H,

my, 3,12 (1H, dd, J = 5,5, 13,6 Hz), 2,95 (1H, dd, J =

8,0, 13,6 Hz), 2,69 {(3H, s). LCMS (M+H)' m/z 487 (t

1,35 min.).

Ejemplo 395

240
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3%\

(8) -4-(1-hidroximetil-2-faenil-etilamino)-3-[4-metil-
6(1,4,5,6-tetrahidro-pirimidin-2-il)~1H-benzimidazol-2-
il)-1B-piridin-2-ona: 'H RMN (300 MHz, CD,OD) & 7,76 (1H,
s), 7,32 (1H, s), 7,09-7,29 (6H, m), 6,15 (1H, d, J = 7,6
Hz), 4,02-4,07 (1H, m), 3,71-3,79 (2H, m), 3,61 (4H, t, J
= 5,6 Hz), 3,14 (1H, dd, J = 5,3, 13,6 Hz), 2,95 (1H, dd,
J =8,1, 13,6 Hz), 2,65 (3H, s), 2,09-2,16 (2H,r). LCMS

(M+H)* m/z 457 (t = 1,49 min.).

Ejemplo 396

{8) -4-(1-Hidroximatil-2-fenil-etilamino)-3-[4-matil-6-({1-
matil-4,5-dihidro-1H-imidazol-2-il) -1H-benzoimidazo-2-

il]-1H-piridin-2-ona: H RMN (300 MHz, CD;OD) & 7,77 (1H,
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s" 7'10-7'30 (TH' m), 6’16 ‘IH' d, J = 7,6 HZ)' 3,97_
4,20 (5B, m), 3,73-3,77 (2H, m), 3,26 (3H, s}, 3,15 (1K,
dd, J = 5,3, 13,6 Hz), 2,96 (1H, dd, J = 8,0, 13,6 Hz),

2,68(3H, s). LCMS (M+H)" m/z 457 (t = 1,53 min.).

Ejemplo 397

ey

(S)-3-[6-(4,5-Dihidro-1H-imidazol-2-il)-4-metil-1H-
benzimidazol-2-il)-4-(2-hidroxi-2-fenil-etilamino)-1H-

piridin-2-ona: 'H RMN (400 MHz, CDsOD) &5 7,91 (1H, s),
7,50 (1H, s), 7,48 (2H, s), 7,24-7,35 (4H, m), 6,25 (1H,
d, J= 17,6 Hz), 5,01 (1H, dd, J = 4,6, 7,0 Hz), 4,10 (4H,
s), 3,65-3,76 (2H, m), 2,64 (3H, s). LCMS (M+H)* m/z 429

(t = 1,48 min.).

Ejemplo 398

337
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(s8)-4-(1-Hidroximetil-2-fenil-etilamino)-3-[6- (1H-
imidazol-2-il)-4-metil-1H-benzimidazol-2-il]-1H-piridin-
2-ona: a una solucién de ester de imidato (150 mg, o,31
mmol) en metanol (10 ml) se agrego aminoacetaldehido
dietil acetal (97 mg, 0,93 mmol). La mezcla fue agitada a
temperatura ambiente durante 14h. El1 disolvente fue
removido en vaclo y el residuo fue tratado con 60% de
HelOy (5 ml) a temperatura ambiente durante 14h. ILa
mezcla de reaccidén fue entonces neutralizada con
hidréxido de amonio (conc.). La sal inorgénica fue
filtrada. El1 filtrado fue concentrado y purificado por
prep.. HPLC para proporcionar el compuesto titulado (37
mg, 27%) como un sélido blanco. H RMN (300 MHz, CDsOD) 3
7,94 (lH,narrow d, J = 1,3 Hz), 7,5B (2H, s), 7,53 (1H,
narrow d, J = 0,6 Hz), 7,12-7,31 (6H, m), 6,16 (1H, d, J
= 7,7 Hz), 4,04-4,08 (1H, m), 3,76-3,79 (2H, m), 3,16
(14, dd, v = 5,4. 13,6 Hz), 3,97 (1H, dd, J = 8,1, 13,6

Hz), 2,69 (3H, s). LCMS (M+H)® m/z 441 (t = 1,60 min.).

29
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Procedimiento General para la Formacién de Amidina,

Ejemplos 399-412 (Esquema IV, 16)

Ejemplo 399

(S)-2-[4-(1-Hidroximetil-2-fenil-etilamino)-2-oxo-1,2-
dihidro-piridin-3-il]-7,N-dimetil-3H-benzimidazol-5-
carboxamidina: El éster de imidato crude (60 mg, 0,135
mmol) fue diluido con metanol (10 ml), luego se agrego
metilamina (2,0 M en solucidtn de metancl, 0,5 ml, exceso)
a la solucibén. Después de agitaciédn durante 2h, la mezcla
de reaccién fue concentrada y purificada por prep. HPLC
para proporcionar el compuesto titulado (32 mg, 55%) como

un sé6lido blanco.

'"H NMR (300 MHz, CD,0D) & 7.82 (1H.
5).7.38 (1H, 5). 7.10 - 7.30 (6H, m), 6.15 (1H, J = 7.7 Hz), 4.03 — 4.07 (1H, m), 4.72
= 4.76 (2H, m), 3.06 - 3.18 (1H, m), 3.12 (3H. 5), 2.96 (IH, dd, J = 8.0, 13.5 Hz),
2.67 (3H, 5). LCMS (M+H)" m/z 431 (t = 1.34 min.).
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Ejemplo 400

Bacy
-

{(£)-2-{4-[2-(3-Cloro-fenil) -2-hidroxi-etilamino] ~2-oxo-
1,2-dihidro-piridin-3-il}-7,N-dimetil-3H-benzimidazol-5-

carboxamidina:

'H NMR (300 MHz,
CD;0D) 87.81 (IH, 5), 7.54 (1H. 5), 7.23 - 7.54 (5H, m), 6.26 (1H, d, J = 7.6 Hz),
5.01 (1H, t, /= 4.8 Hz), 3.77 (1H, dd, J = 4.5, 13.4 Hz), 3.67 (1H, dd, J = 6.6, 13.4
Hz), 3.12 (3H, 5), 2.66 (3H, 5). LCMS (M+H)* m/z 451 (t = 1.32 min.).

Ejemplo 401
iy e
|
]

(£)-2-{4-[2-(3-Cloro-fenil) -2-hidroxi-atilamino] ~2-oxo-
1,2-dihidro-piridin~3-il}-7-metil-3H-benzimidazol-5-

carboxamidina:
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- 'H NMR (300 MHz, CD:0D)
8190("{ s), 7.26 -7.57 (6H, m), 6.25 (1H, d, J = 7.6 Hz), 5.01 (1H, ,J = 6.4 Hz),
3.75 (1H, dd, J = 4.8, 13.4 Hz), 3.66 (1H, dd, J = 6.7, 13.4 Hz), 2.62 (3H, 5). LCMS
(M+H)* m/z 437 (t = 1.59 min.).

are
"o-

(t)-2-{4-[2-(3-Cloro-fenil) -2-hidroxi-etilamino]-2-oxo-
1,2-dihidro-piridin-3-il}-7,N,N,-trimetil-3H-
banzimidazol-5-carboxamidina:
'H NMR (300 MHz,
CD;0D) §7.63 (1H, 5), 7.54 (1H, 5), 7.18 - 7.41 (SH, m), 6.26 (1H, d, J = 7. 6 Hz),

5.01 (1H,t, J=6.3 H2),3.77 (1H,dd, J = 4.7, 135 Hz), 3.67 (1H, &d, J = 6.6, 13.5
Hz), 3.34 (6H, 5), 2.66 (3H, s). LCMS (M-+H)" m/z 465 (t = 1.57 min.).

Ejemplo 403
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(1) -2-{4-[2- (3-Cloro-fenil) -2-hidroxi-etilamino]-2-oxo-
1,2-dihidro-piridin-3-il}-N-ci clopropil-7-metil -3H-
benzimidazol-5-carboxamidina:
'H NMR (300
MHz, CD;0D) & 7.78 (1H, 5), 7.54 (1H, 5), 7.22 - 7.41 (SH, m), 6.25 (1H,d,/=7.6
Hz), 5.01 (1H,t, J = 6.4 Hz), 3.76 (1H, dd, J= 4.7, 1.5 Hz), 3.67 (1H,dd. J = 6.6,

13.5 Hz), 2.77 - 2.83 (1H, m), 2.65 (3H, s), 1.03 — 1.10 (2H, m), 0.86 - 0.92 (2H, m).
LCMS (M+H)" m/z 477 (t = 1.43 min.).

Ejemplo 404

(1) -2-{4-[2- (3-Cloro-4-matoxi-fenil) -2 -matoxi-atilamino]-
2-oxo0-1,2-dihidro-piridin-3-11}-7,N-dimetil -3H-
benzimidazol-5-carboxamidina:
'
NMR (300 MHz, CI?JOD)B'I.‘N(IH. Ang d,7=10Hz), 745(1H,  Ang d.J=
1.5 Hz), 7.38 (1H, s), 728 - 7.31 (2H, m), 7.02 (1H,d, J = 6.4 Hz), 6.22 (1H,d, J=

5.7 Hz), 4.52 (11, t, J=5.9 Hz), 3.83 (3H, 5), 3.60 - 3.71 (2H, m), 3.36 (3H, 5), 3.13
(3H, 5), 2.65 (3H, s). LCMS (M+H)" m/z 495 (t = 1.64 min.). -

Ejemplo 405
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(1) -2-{4-[2- (3-Cloro-4-metoxi-fenil) -2-hidroxi-
etilamino]-2-oxo-1,2-dihidro-piridin-3-11}-7,N-dinetil -
3H-benzimidazol-5-carboxamidina: A una solucién de 2-{4-
[2-(3-cloro-4-metoxi-fenil) -2-metoxi-etilamino]-2-oxo-
1,2-dihidro-piridin-3-il}-7,N-dimetil-3H-benzimidazol-5-
carboxamidina (40 mg, 0,08 mmol) en metanol (5 mL) se
agrego NaOH al 2N (0,5 mL) y la mezcla de reaccién fue
agitada -a temperatura ambiente durante 14h. Después de
concentracién en vacio, el residuo fue purificado por
prep. HPLC para proporcionar el compuesto titulade (7,2
mg, 19%) como aceite.

'H
NMR (300 MHz, CD;0D) §7.78 (1IH, . d,J=1.6Hz), 7.52 (1H,, d,J=
2.1 Hz), 7.30 - 7.36 (3H. m), 6.99 (1H, 409 = 8.5 Hz), 6.27 (14, d, J = 7.8 Hz), 4.94

(1H,t, /=59 Hz), 3.82 (OH, 5), 3.68 - 3.72 (2H, m), 3.13 (3H, ), 2.63 (3H, s).
LCMS (M+H)* m/z 481 (1 = 1.44 min.).

Ejemplo 406
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(1) -2-{4-[2- (3-Bromo-4 -metoxi-fenil)-2-hidroxi-
etilamino]-2-oxo-1,2-dihidro-piridin-3-il}-7, N-dimetil-
3H-benzimidazol-5-carboxamidina:
‘"
NMR (400 MHz, CD;0D) 5 7.77 (1H, ), 7.67 (1H, 5), 7.29 - 7.39 (38, m), 6.95 (1H,

d, /= 8.4 Hz), 6.23 (1H, d, J = 4.4 Hz), 492 (1H, m), 3.80 (3H, s), 3.69 (2H, m), 3.13
(3H, 5), 2.61 (3H, 5). LCMS (M+H)" m/z. 525 (t = 1.44 min.).

Ejamplo 407

*@!,é

(8) -N-Ciclopropil—-2-[4-(1-hidroximetil-2-fenil-
etilamino)-2-oxo-1,2-dihidro-piridin-3-il] -7-matil-3H-
benzimidazol-5-carboxamidina:
'H NMR
(300 MHz, CD,0D) § 7.81 (1H, g), 7.37 (1H, 5), 7.10-7.30 (6H, m), 6.16 (1H.d, J =
7.6Hz), 403 -4.08 (1H, m), 3.74 -3.76 2H, m), 3.15(1H. dd, /= 5.3, 13.6 Hz),

2.96 (1H. dd, J = 8.1, 13.6 Hz), 2.78 — 2.84 (1H, m), 2.67 3H, s), 1.03 - 1.10 (2H,
m), 0.87 - 0.92 (2H, m). LCMS (M+H)* m/z 457 (1 = 1.51 min.).

A,tqm

Ejemplo 408

°
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(8) -N-Etil-2-[4- (1—hidroximtil—2-feni1-etilamino) -2-0x0-
1,2-dihidro-piridin-3-il] -7-matil-3H-benzimidazol-5-
carboxamidina:

: 'H NMR (400 MHz,
CD,OD) 5 7.82 (1H, 5), 7.38 (1H, 5), 7.12 - 7.30 (6H, m), 6.15 (1H, d, J = 7.8 Hz),
4.04 - 4.07 (14, m), 3.75 - 3.77 (2H, m), 3.51 (2H, q,J = 7.3 Hz), 3.15 (1H, dd, J =
5.4, 13.7 Hz), 2.96 (1H, dd, J=8.1, 13.7 Hz), 2.67 (3H.3), 1.40 (3H. t, J=7.3 Hx).
LCMS (M+H)* m/z 445 (1 = 1.44 min.).

Ejemplo 409

Mo

(8) -2-{4-[2-(3-Cloro-fenil) =1-hidroximetil-etilamino]-2-
oxo-1l,2-dihidro-piridin-3-il}-7, N-dimetil-3H-
benzimidazol-5-carboxamidina:

: '"H NMR (400
MHz, CD;OD) §7.83 (1H, s), 7.38 (1H, 5), 7.31 (1H, 5), 7.10 - 7.24 (4H, m), 6.16
(1H, 4, J = 7.6 Hz), 4.06 — 4.09 (1H, m), 3.72 — 3.77 (2H, m), 3.16 (3H, s), 3.15 (IH,
m), 2.96 (1H, dd, J = 8.2, 13.7 Hz), 2.67 (3H. 5). LCMS (M+H)* m/z 465 (t = 1.49

min.).

Ejemplo 410

240
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(8) -2-{4-[2-(2-Cloro-fanil) -1-hidroximetil-aetilamino]-2-
oxo-1,2-dihidro-piridin-3-il}-7,N-dimetil-3H-

banzimidazol-5-carboxamidina:

'H NMR (400
MHz, CDyOD) § 7.84 (1H, 5), 7.41 (1H, 5), 7.32 — 7.35 (2H, m), 7.06 — 7.18 (3H, m),
6.10 (1H, d, J = 7.5 Hz); 4.20 — 424 (1H, m), 3.76 ~ 3.85 (2H, m), 3.30 — 3.34 (1H,
m), 3.06 — 3.14 (1H, m), 3.13 (3H, 5), 2.64 (31, 5). LCMS (M+H)* m/z 465 (1= 1.48

min.).

Ejemplo 411

(t) -2-{4-[2~ (3-Bromo-fanil) -2 -~hidroxi-etilamino] -2~-oxo~
1,2-dihidro-piridin-3-il]-7 ,N-dimetil-3H-benzimidazol-5-
carboxamidina:

'H NMR (300 MHz,
CDyOD) & 7.80 (1H, 5), 7.69 (1H, s), 7.20 - 7.45 (5H, m), 6.25 (1H, d, J =7.3 H2),

5.00(1H, t, J=5.9 Hz), 3.64 - 3.80 (2H, m), 3.12 (3H, s), 2.66 (3H, s). LCMS
(M+H)"* m/z 495 (t = 1.49 min.).

<))
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Ejemplo 412

(8) -2-[4-(2-Hidroxi~2-fenilo-atilamino) -2-oxo0-1,2-
dihidro-piridin-3-il]-7,N-dimetil-3H-benzimidazol-5-
carboxamidina: 'H NMR (400 MHz, CD;oD) & 7,78 (1H,s),
7,24-7,49(74,m), 6,21(1H,d, 3j=7,0 Hz), 4,00-5,05(1H,m),
3,61-3,74(2H,m), 3,12(3H,s), 2,63(3H,s), LCMS(M+H)* m/z

417(t=1,28 min.).

Ej. Nombre Estructura T(min.) | Masa
(M+H) *
# m/z

(£)-4~[2-(3-Cloro-

413 | fenilo)-2-hidroxi- 1.55(n | 507

etilamino]-3-[6-(1- i : 3
imino~-l-morfolin-4-il- \ E

metil-1H-benzimidazol-

2-il}-1B-piridin-2-ona




414

()-4~[2- (3-Bromo-4-
metoxi-fenilo)-2-
hidroxi-etilamino]-3-
[6-(4, 5-dihidro-1H-
imidazol-2-il)-4-
metil~1H-benzimidazol-

2-ill~1H-piridin-2-ona

1.4%(b)

537

415

(£)-2-{4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-2-oxo-1,2-
dihidro-piridin-3-il}-
N-({2,2-dietoxi-etil) -
7-metil-3H-
benzimidazol-5-

carboxamidina

Ry

1.77(f)

553

416

() -4~[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]=3-[6- (1H-
imidazol-2-il)-4-
metil~1H-benzimidazol-

2-il]-1H-piridin-2-ona

1.7 (%)

461
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417

(t)~-4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino}-3-(7'metil-
1H-,3"H-

[2,57 ]bibenzimidazolil
-2’-il)-1H-piridin-2-

ona

1.82(b)

511

418

(t)-Cis-4-[2- (3-Cloro-
fenilo)~-2-hidroxi-
etilamino])-3-(7'"-
metil-3a,4,5,6,7,7a-
hexahidro-1H, 3' H-
[2,5’ ]bibenzimidazolil
-2'-il)=-1H-~piridin-2-

ona

1.75(b)

517

419

(t)-Trans-4-[2- (3~
Cloro-fenilo) -2-
hidroxi-etilamino]-3-
(7' -metil-
3a,4,5,6,7,7a-
hexahidro-1H, 3’ H-
[2,5’ ]bibenzimidazolil
-2'-il)-1H-piridin-2-

ona.

1.75(b)

517

3‘1‘[
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420

(t)-2-{4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-2-oxo0-1,2-
dihidro-piridin-3-il}-
N-ciclopentil-7-metil-
3H-benzimidazol-5~

carboxamidina

1.55(b)

505

421

{t)-2-{4-[2-(3-Cloro-
fenilo)-2-hidroxi-~
etilamino]-2-oxo0-1,2-
dihidro-piridin-3-il}-
N-ciclohexil-7-metil-
3H-benzimidazol-5-~

carboxamidina

1.61(b)

519

422

()-2-{4-[2-(3-Cloro-
fenilo)=-2-hidroxi-
etilamino]-2-oxo-1,2-
dihidro-piridin-3-il}-
7-metil-N-propil-3H-
benzimidazol-5-

carboxamidina

1.48(b)

479




423

(t)-2-{4-[2- (3-Cloro-
fenilo)-2-hidroxi-
etilamino]-2-oxo0-1, 2-
dihidro-piridin-3-il}-
7-metil-N,N’-dipropil-
3H-benzimidazol-5-

carboxanidina

1,61(b)

521

424

(£)-2-{4-[2- (3-Cloro-
fenilo)-2-hidroxi-
etilamino)-2-oxo0-1,2-
dihidro-piridin-3-il}-
N-isopropil-7-metil-
3H-benzimidazol-5-

carboxamidina

1,41(b)

475

425

(t)-2-{4-[2- (3-Cloro-
fenilo)-2-hidroxi-
etilamino)-2-oxo0-1, 2-
dihidro-piridin-3-1il1}-
7-metil-N- (2-morfolin-
4-il-etil)-3H-
benzimidazol-5-

carboxamidina

1,27 (b)

550
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AT

426

(t)-2-{4-[2- (3-Cloro-
fenilo)-2-hidroxi-
etilamino]-2-oxo0-1, 2-
dihidro-piridin-3-il}-
7-metil-N,N’~bis- {2-
morfolin-4-il-etil) -
3H-benzimidazol-5-

carboxamidina

1,22 (k)

663

427

(£)-2-{4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-2-oxo0-1,2-
dihidro-piridin-3-il}
-N-(2-hidroxi-etil) -
7-metil-3H-
benzimidazol-5-

carboxamidina

138({b}

481

428

() -4-[2- (3-Cloro-
fenilo)-2-hidroxi-
etilamino]-3-[4-metil-
6-(5-metil-1H-
imidazol-2-il)-1H-
benzimidazol-2-il]-1H~

piridin-2-ona

1,62({b)

475
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429

Acido (+)-2-{4-[2-(3-
Cloro-fenilo) -2-
hidroxi-etilamino]-2-
oxo~1,2-dihidro-
piridin-3-il) -4-
metil-1H-benzimidazol-
6-carboxamidico

hidrazido

T

1,44(£)

452

430

Acido (%)-2-{4-[2-(3-
Cloro-fenilo)-2-
hidroxi-etilamino]-2-
oxo~1, 2-dihidro-
piridin-3-il}-4-metil-
1H-benzimidazol-6-
carboxamidico N-

formilhidrazido

1,58 (f}

480

431

(£)~4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-3-[4-metil-
6-(4H-[1,2,4]triazol-
3-il)-1H-benzimidazol-

2-il]-1H-piridin-2-ona

tey
b-

1,82(f)

462
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432

(t)-2-{4-[2- (3-Cloro-
fenilo}-2-hidroxi-
etilamino]-2-oxo-1,2-
dihidro-piridin-3-il}-
N-hidroxi-7-metil-3H-
benzimidazol-5-

carbeoxamidina

1,34(f)

453

433

(t)-2-{4-~[2-{3-Cloro-
fenilo)-2-hidroxi-
etilamino]-2-oxo0-1, 2-
dihidro-piridin-3-il}-
N-metoxi-7-metil-3H-
benzimidazol-5-

carboxamidina

1,41(f)

467

434

(¥)-2-{4-[2- (3—Cloro-
fenilo)-2-hidroxi-
etilaming]-2-oxo-1,2-
dihidro-piridin-3-il}
-N-hidroxi-7N’ -
dimetil-3H-
benzimidazol-5-

carboxamidina

1,35(f)

467




m

435

(£)-2~{4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-2-oxo-1, 2-
dihidro-piridin-3-1il}
-N-etil-7-metil-3H-
benzimidazol-5-

carboxamidina

1,62 (f)

465

436

(£)-2~{4-(2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-2-oxo-1,2-
dihidro-piridin-3-il}
-N-(2,2,2-trifluoro-
etil)-3H-benzimidazol-

5—-carboxamidina

1,75(f)

519

437

(1) -2~{4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino)~2-oxo0-1,2-
dihidro-piridin-3-il}-
7,N,N'-trimetil-3H-
benzimidazol-5-

carboxamidina

1,58(f)

465

Yoo
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438

(+)-2~{4-[2-{3~fluoro-
fenilo)-2-hidroxi-
etilamino]-2-oxo-1,2-
dihidro-piridin-3-il}-
7,N,-dimetil-3H-
benzimidazol-5-

carboxamidina

1,28(b)

435

439

(£)-3-[6-(4,5-Dihidro-
1H-imidazol=-2-il)-4-
metil~1H-benzimidazol-
2-il}~4-[2-(3-fluoro-
fenil)-2-hidroxi-
etilamino]-1H-piridin-

2-ona

1,46(b)

447

440

(S)-2-[4-(1-
hidroximetil-2-fenil-
etilamino)-2-oxo-1, 2-
dihidro-piridin-3-1i1]-
7-metil-N-{2-piridin-
3-il-etil)-3H-
benzimidazol-5-

carboxamidina

1,59(b)

475
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441

(¥)-3~[6-(4,5-Dihidro-
1H-imidazol-2-il) -4-
fenil-1H-benzimidazol-
2-il)-4-(1-
hidroximetil-2-fenil-
etilamino)-1H-piridin-

2-0ona

2,90(b)

505

442

(x)-3~-[4,Bromo-6- (4, 5-
dihidro-1H-imidazol-2-
il)-1H-benzimidazol-2-
il]-4-~(1-hidroximetil-
2-fenil-etilamino)-1H-

piridin-2-ona

1,57(b)

507

443

Acido (*)-[2-Cloro-4-
(1-hidroxi-2-{3-[4-
metil-6- (N-
metilcarbamimidoilo)}1lH
-benzimidazol-2-il]-2-
oxo-1, 2-dihidro-
piridin-4-ilamino}-
etil)-fenilo]-
carbamico isobutil

éster

1,64(b)

566

l.{ozr
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{S)-2-[4-(1-
444 |hidroximetil-2 fenil- 1.33(p) | 530
etilamino)-2-oxo-1, 2-
dihidro-piridin-3-i1]- | Ch~
7-metil-N-(2-morfolin-
4-il-etil)-3H-
benzimidazol-5-
carboxamidina
(8)-2-(4-(1-
445 |hidroximetil-2 fenilo- 1.62(p) | 527
etilamino}-2-oxo-1, 2-
dihidro-piridin-3-il]- (:vﬁga;[
7-metil-N-(2-tiofen-2-
il-etil)-3H-
benzimidazol=-5-
carboxamidina
(S)-2-[4-(1-
446 |hidroximetil-2-fenil- 1.40(b) 522

etilamino)-2-oxo-1, 2-
dihidro-piridin-3-il]-
7-metil-N-(2-piridin-
2-il-etil)-3H-
benzimidazol-5-

carboxamidina

1{0
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(S)-2-[4-(1-

447 |hidroximetil-2-fenil- 1.37(b) | 522
etilamino)-2-oxo0-1, 2- ]
dihidro-piridin-3-i1]- O""‘t(F'
7-metil-N-(2-piridin-
3-il-etil)-3H-
benzimidazol-5-
carboxamidina
(§)-2-[4-(1-

448 |hidroximetil-2-fenil- 1.25(b} | S22
etilamino)-2-oxo-1,2- -
dihidro-piridin-3-il]-
7-metil-N-(2-piridin-
4-il-etil)-3H-
benzimidazol-5-
carboxamidina
(S)-2-[4-(1-

449 |hidroximetil-2-fenil- 1.24(b) | 627

etilamino)-2-oxo0-1,2-
dihidro-piridin-3-il]-
7-metil-N, N’ -bis-(2-
piridin-3-il-etil)-3H-
benzimidazol-5-

carboxamidina
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450

(5)-2-[4-(1-
hidroximetil-2-fenil-
etilamino)-2-oxo0-1, 2~
dihidro-piridin-3-il]-
7-metil-N,N’-bis-(2-
piridin-4-il-etil) -3H-
benzimidazol-5-

carboxamidina

1.16(h)

627

451

(S)-4-[2-(2-Cloro-
fenilo)-1-
hidroximetil-
etilamino]-3-(6-(4, 5-
dihidro-1H-imidazol-2-
il)-4-metil-1H-
benzimidazol-2-il]-1H-

piridin-2-ona

1.53(b)

47

452

(8)-2-[4-(1-
hidroximetil-2-
piridin-3-il-
etilamino)-2-oxo-1, 2-
dihidro-piridin-3-il]-
7,N-dimetil-3h-
benzimidazol-5-

carboxamidina

0.80(b)

432
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(s)-3-[6-(4,5-Dihidro-

453 |1H-imidazol-2-il)-4- 0.96(b) | 444
metil-1H-imidazol-2- I .
il}=-4-{l-hidroximetil- -‘kq}-b
2-piridin-3-il- Dj_\"'
etilamino)-1H-piridin-
2-ona
(s)-2-[4-(1-

454 |[hidroximetil-2- 0.73(b) | 432
piridin-4-il-

-
etilamino)-2-oxo-1,2- \.J\(P:
dihidro-piridin-3-il]- . N
7,N-dimetil-3h-
benzimidazol-5-
carboxamidina
(s)-3-[6-(4,5-Dihidro-
455 | 1H-imidazol-2-il)-4- 0.98(b) [ 444

metil-1H-benzimldazol-
2-il1}-4-(1-
hidroximetil-2-
piridin-4-il-
etilamino)-1H-piridin-

2-ona
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(S)-2-[4-(1-

456 {hidroximetil-2-tiofen- 1.24(B) ) 437
2-il-etilamino)-2-oxo- P
1l,2~-dihidro-piridin-4- '
il]-7,N-dimetil-3h-
benzimidazol-5-
carboxamidina
(s)-3-[6-(4,5-Dihidro-

457 | 1H-imidazol-2-il)-4- 1.46(8) | 449
metil-1H-benzimidazol-
2-il}-4-(1- O-\(FLb
hidroximetil-2-tiofen- (}3—\'
2-il-etilamino)-1H-
piridin-2-ona
(S)-2-[4-(1-

458 |Benzo[b]tiofen-3-il- 1.47(b) | 487

hidroximetil-
etilamino)-2-oxo-1, 2-
dihidro-piridin-3-il]-
7,N-dimetil-3H-
benzimidazol-5-

carboxamidina

‘.C(P:a -
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459

7,N-Dimetil-2[-2-oxo0-
4 (2-piridin-2-il-
etilamino)-1, 2-
dihidro-piridin-3-il]-
3H-benzimidazol-5~

carboxamidina

0.86(b)

402

460

3-[6-(4,5-Dihidro-1H-
imidazol-2-il)-4-
metil-1H-benzimidazol-
2-il}-4-(2-piridin-2-
il-etilamino)-1H-

piridin-2-ona

0.91(B)

414

46l

(S)-7-Bromol-2([4(1-
hidroximetil-2-fenil-
etilamino)-2-oxo-1, 2-
diidro-piridin-3-il)-
N-metil-3H-
benzimidazol-5-

carboxamidina

1.47(b)

495
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462

(¥)-2-{4-[2-(3=Cloro-
fenilo)2-hidroxi-
etilamino)-2-oxo-1, 2-
dihidro-piridin-3-il]-
7-metil-N-metil-3H-
benzimidazol-5-

carboxamidina

1.51(d)

465

463

7,N-Dimetil-2[-2-oxo0o-
4 (2-piridin-2-
ilmetilamino)-1,2-
dihidro-piridin-3-il]-
3H-benzimidazol-5-

carboxamidina

0.98(b)

380

464

3-{6-(4,5-Dimetil-1H-
imidazol-2-il)-4-
metil-1H-benzimidazol-
2-il)4-[({piridin-2-
ilmetil)-amine]-1H-

piridin-2-ona

1.07{b)

400

465

7,N-Dimetil-2[-2-oxo0-
4 (2-tiofen-2-il-
etilamineo)-1,2-
dihidro-piridin-3-il]-
3H-benzimidazol-5-

carboxamidina

1.53(B)

407
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466

3-[6-(4,5-Dihidro-1H-
imidazol-2-il)-4-
metil-l1H-benzimidazol-
2-il]l4-(2-tiofen-2-il-
etilamina))-1H-

piridin-2-ona

1.62 (b}

418

467

(£)-2-{4-[2-(3-Cloro-
fenilo)etilaminal-2-
oxo-1, 2-dihidro-
piridin-3-il}-7,N-
dimetil-3H-
benzimidazol-5-

carboxamidina

1.57(b)

435

468

(t)~-4-[2-{3-Cloro-
fenilo)-etilamino)-2-
[6-(4,5-dihidro-1H-
imidazol-3-il)-4-
metil~1H-benzimidazol-

2-1)]~1H-piridin-2-ona

1.66(b)

447

3
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469

(£)-3-[4-Cloro-6-
(4,5)-dihidro-1H-
imidazol-2-il}-1H~
benzimidazol-2-1il]-4-
[2-{3-cloro-fenilo) -2~
hidroxi-etilamino]-1H-

piridin-2-ona

1.40(4d)

483

470

(£)-3-[4-Cloro-6-
(5,5)~dihidro-1H-
imidazol-2-il)-1H-
benzimidazol-2-il]-4-
[2- (3-cloro-fenilo) -2~
hidroxi-etilamino]-1H-

piridin-2-ona

1.52(d)

511

471

(£) -4-[2-(3-Cloro-
fenilo)-2-hidroxi-
etilamino]-3-[6-(5, 5-
dimetil-4, 5-dihidro-
1H-imidazol-2-il) -4~
etil-1H-benzimidazol-

2-il]-1H-piridin-2-ona

1.57(d)

505

i
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472

() -4-[2-(3-Cloro~
fenilo)-2-hidroxi-
etilamino)-3-[6-(4, 5-
dihidro-iH-imidazol-2-
il)-4-etil-1BH-
benzimidazol-2-il]-1H-

piridin-2-ona

1.49(d)

477

473

(S)-3-[6-(4,5-Dihidro-
1H-imidazol-2-1il)-4-
etil-1H-benzimidazol-
2-i1)4-(1-
hidroximetil-2-fenil-
etilamino)-1H-piridin-

2-ona

i

1.47(d)

457

474

(s)-7-etil-2[4-(1-
hidroximetil-2-fenil-
etilamino)-2-oxo0-1, 2-
dihidro-piridin-3-il]-
n-metil- 3h-
benzimidazol-5-

carboxamidina

1.42(d)

445

Formaciédn de Amida

S8intesis de intermedios



R
"B

Acido (1)-2-{4-[2-(3-Cloro-fenil)-2-hidroxi-etilamine]-2-
oxo-1,2-dihidro-pyridin-3-il}-7-metil-3H-benzimidazol-5-
carboxilico etil éster: una solucién de &cido (*)-2-{4-
[2-(3-Cloro-fenilo)-2-hidroxi-etilamino-]-2-oxo0-1,2-
dihidro-piridin-3-il]}-7 metil-3H-benzimidazol-5-
carboximidico etil éster (400mg, 0,90 mmol) se diluyo con
una solucién HCl1 (20mL) al 2 N y la mezcla se le
permitié agitarse a temperatura ambiente durante 14
horas. Después de concentracién para secado, el producto
crudo (419 mg, 100%) se utiliza para la tapa siguiente
sin purificacién. Pequeflas cantidades se purificaron
mediante la preparacién de HPLC para producir el

compuesto del titulo.

'H RMN(300 MHz, CDOD) & 8,11 (1H,s), 7,74(lH,s), 7,25
(5H,m), 6,25 (1H,d, j07,6Hz), 4,99 (1H, t 07, 2Hz), 4,38
(2H, gq, Jj=7,1Hz),3,61-3,76(2H,m), 2,61(3H,s), 1,42 (3H,

a, j=7,1 Hz), LCMS (M+H)* m/z 467 (t=2,23 min).



287

3

Acido (i)-2-{4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-2-
oxo-1,2-dihidro-pyridin-3-il}-7-metil-3H-benzimidazol-5-

carboxilco: el etil éster (419 mg, 0,90 mmol) obtenidos
anterior mente se diluyeron con metanol (15 mL) y agua (5
ml) sequido por la adicién de hidréxido de sodio (180 mg,
4,5 mmol). La mezcla se agito a temperatura ambiente
durante 14 horas después de la remocién de metanol, el
residuo se neutralizo con solucién de HCl al 2 N 1la
lechada resultante se filtré y lavé en agua helada. El
sblido se recolecto después de secado de alto vacio. El
producto crudo (395 mg, rendimiento %, puro 80%) se
utilizo para 1la siguiente etapa sin purificacién

adicional

INMR (300 MHz , CD2OD) 5 8,20(1H,s),7,92(1H,s),7,27-
7,47(5H,m), 6,27(1H,d, j=7, 6Hz (4,85 (1H,m}, 3, 63 (2H,m), 2, 67 (3

H,s),LCMS (M+H)* m/z 439(t=1,88 min.).
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Ejemplo 475

w

Rty

"’8.

(8) -2-[4-(1-Hidroximetil-2-fenil)-etilamino)-2-oxo-1,2-
dihidro-piridin-3-il]-7-metil-3H-benzimidazol-5-Acido
ester de etilo de &cido carboxilico: El imidato éster (30
mg, 0,067 mmol) fue diluido con metancl (10 mL) y dos
gotas de agua fueron agregadas. La mezcla de reaccibén fue
agitada a temperatura ambiente durante 20h. Después de
concentracién en vacio, el residuo fue purificado por

prep. HPLC para proporc¢lonar el compuesto titulado (18,2

mg, 61%) como un sélido blanco.

. 'H NMR (300 MHz, CD;0D) & 7.74 (1H,
8), 7.11 - 7.30 (7H. m), 6.10 (1H, d, J = 6.9 Hz), 4.37 (2H, q, J = 6.6 Hz), 4.02 (IH,
broad s), 3.69 - 3.81 (2H, m), 3.10 (1H, dd, J = 4.8, 13.5 Hz), 2.93 (1H,dd, /= 7.8,
13.5 Hz), 2.62 (3H, 5), 1.41 (3H, t = 6.6 Hz). LCMS (M-+H)" m/z 447 (1 = 1.95
min.).

Preparacién de Amidas Partiendo de &acido (t)-2-{4-[2-(3-
Cloro-fenil) -2-hidroxi-etilamino] -2-oxo0-1,2-dihidro-
piridin-3-il}-7-metil-3H-benzimidazol~5-carboxilico,

ejemplos 476-504, Esquema IV, 15

ES,
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Ejemplo 476

Matilamina de Acido () -2-{4-[2-(3-cloro-fenil) -2~
hidroxi-etilamino] -2-oxo-1,2-dihidro-piridin-3-il}-7-
motil-3H-benzimidazol-5-carboxilico: A una solucién de
dcido (50 mg, 0,11 mmol) en DMF (5 mL) se agregd azida de
difenilfosforilo (38 mg, 0,14 mmol). La mezcla se le
permiti$ agitarse durante 5 minutos. Entonces se agregbd
metilamina (una solucién al 2,0 M en THF) (0,11 mL, 0,22
mmol). La mezcla fue agitada a temperatura ambiente
durante 14h. Después de remociédn del DMF con alto vacio,
el residuo fue ©purificado ©por prep. HPLC  para
proporcionar el compuesto titulado (18 mg, 36%) como un
s6lido blanco.
'H

NMR (300 MHz, CD;0D) 5 7.89 (1H, 5), 7.18 — 7.53 (6H, m), 6.23 (1H, d, J = 7.6

Hz), 498 (1H, m), 3.70 (1H, dd, J = 4.7, 13.5 Hz), 3.61 (1H, dd, J = 7.0, 13.5 Hz),
2.94 (3H, »), 2.61 (3H, s). LCMS (M+H)" m/z 452 (t = 1.57 min.).

4/6
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Ejemplo 477

Dimetilamida de &cido (t)-2-{4-[2~(3-cloro-fenil)-2-
hidroxi-etilamino]-2-oxo-1,2-dihidro-piridin-3-il}-7-

metil-3H-benzimidazol-5-carboxilico:

'H NMR
(300 MHz, CD»OD) 5 7.52 (1H, 5), 7.24 — 7.40 (5H, m), 7.15 (1H, s), 6.25 (1H, d, J =
7.6 Hz), 4.98 (1H, dd, J = 5.0, 6.9 Hz), 3.70 (1H, dd, J = 4.8, 13.5 Hz), 3.62 (IH, dd,
J=1.0, 13.5 Hz), 3.3 (3H, 5), 3.08 (3H, 5), 2.62 (3H, 5). LCMS (M+H)* m/z 466 (t =
1.84 min.).

Ejemplo 478

o
.

Tert-butilamida de &cido (%)-2-{4-{2-(3-cloro-fanil)-2-
hidroxi-aetilamino]-2-oxo-1,2-dihidro~piridin-3-il}-7-

metil-3H-benzimidazol-5-carboxilico
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'HNMR
(300 MHz, CDyOD) §7.82 (1H, s), 7.53 (1H, 5), 7.48 (1H, 5), 7.24 - 7.40 (4H, m),
6.25 (1H, d, J = 7.6 Hz), 5.00 (1H, m), 3.64 ~ 3.70 (2H, m), 2.62 (3H, s), 1.49 (9H, s).
LCMS (M+H)" m/z 494 (1= 1.79 min.).

Ejemplo 479

~ess
BES

Butil-matil-amida de &Acido (t)-2-{4-[2-(3-cloro-fenil)-2-
hidroxi-etilamino]-2-oxo-1,2-dihidro-piridin-3-il}-7-
= 'THNMR
(300 MHz, CD,OD) § 7.51 (1H, 5), 7.48 (1H, 5), 7.24 - 7.39 (4H, m), 7.13 (1H, s),

6.22 (1M, d, J = 7.6 Hz), 4.95 (1H, m), 3.55 - 3.70 (3H, m), 3.34 (1H, m), 3.05 (3H,

$), 2.62 (3H, 5), 0.79 ~ 1.69 (TH, ). LCMS (M+H)" m/z 508 (t = 1.38 min.).
metil-3H-baenzimidazol-5-carboxilico:

Ejamplo 480

-

941



292

(2-morfolina-4-il-etil) -amida de &cido (i)-2-{4-[2-(3-
cloro-fenil)-2-hidroxi-etilamino]-2-oxo-1,2-dihidro-
piridin-3-il}-7-metil-3H-benzimidazol-5-carboxilico:

: ‘"H NMR (300 MHz, CD;OD)_S 7.58 (1H, s), 7.52 (1H, 5), 7.05 - 7.42 (5H,
m), 6.22 (1H, d, J = 7.6 Hz), 4.97 (1H, dd, 1 = 4.9, 6.7 Hz), 2.60 - 4.07 (14H, m),
2.61 (3H, 5). LCMS (M+H)* m/z 551 (t = 1.49 min.).

Ejemplo 481

;01(;2%7
ey

Tart-butil é&éster de &cido (f)-4-[l1-{(2-{4-[2-(3-cloro-
fenil)-2-hidroxi-etilamino]-2-ox0-1,2-dihidro-piridin-3-
il}-7-matil-3H-benzimidazol-5-il) -metanoil]-piperazina-1-
carboxilico:

'H NMR (300 MHz, CD,OD) § 7.52 (IH, 5), 7.50

(1H, 5), 7.24 - 7.38 (4H, m), 7.18 (1H, m), 6.22 (1H, d, J = 7.6 Hz), 4.97 (1H, m),

3.49-3.69 (10H, m), 2.62 (3H, 1), 1.47 (5H. 5). LCMS (M+H)" n/z 607 (t = 1.90
min.).

Ejemplo 482

fepredy
b-

91
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(t) -4-[2-(3-cloro-fanil) -2-hidroxi-etilamino]-3-[4-metil-
6- (l-piperazin-l-il-metanoil)-1H-benzimidazol-2-il}-1H-

piridin-2-ona: A una solucién de terc.butil éster de
acido (t)-4-[1-(2-{4-([2-(3-cloro-fenil) -2~hidroxi-
etilamino]-2-oxo-1, 2-dihidro-piridin-3-il}-7-metil-3H-

benzimidazol-5-il)-metanoil)-piperazina-l1-carboxilico (40
ng, 0,06 mmol) en metanol (5mL) se agregé una solucidén de
dioxano de HCL al 4,0 M (0,1 nL, exceso). La mezcla de
reaccién fue agitada a temperatura ambiente durante 1l4h.
Después de concentracién, el residuo fue purificado por
prep. HPLC para dar el compuesto titulado (16 mg, 63%)

como una espuma blanca.
'H NMR (300 MHz, CD;0D) 8 7.56 (1H, 5), 7.53 (1H, 5),
7.23-7.41 (4H, m), 7.17 (1H, m), 6.26 (1H, d, J = 7.6 Hz), 4.99 (1H, dd, J = 4.7, 6.4

Hz). 3.91 (4H, broad ), 3.74 (1H, dd, J = 4.7, 13.5 Hz), 3.65 (1H,dd, /=64, 13.5
Hz), 331 (4H, broad s5), 2.63 (3N, s). LCMS (M+H)* m/z 507 (t=1.38 min.).

Ejemplo 483
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Ciclopropilamida de &cido (t)-2-{4-[2-(3-cloro-fenil)-2-
hidroxi-etilamino]-2-oxo-1,2-dihidro-piridin-3-il}-7-

metil-3H-benzimidazol-5-carboxilico:

'H NMR
(300 MHz, CDyOD) § 7.80 (1H, 5), 7.21 - 7.53 (6H, m), 6.2 (1H, d, /= 7.6 Hz),
4.99 (1H, t, J = 6.4 Hz), 3.59 — 3.76 (2H, m), 2.83 — 2.90 (1H, m), 2.60 (3H, 5), 0.81 —
0.89 (2H, m), 0.64 - 0.73 (2H, m). LCMS (M+H)* m/z 478 (t = 1.60 min.).

Ejemplo 484

N3y
-

Ciclopentilamida de &cido (t)-2-{4-[2-(3-cloro-fenil)-2-
hidrexi-etilamino]-2-oxo-1,2-dihidro-piridin-3-il}-7-

metil-3H-benzimidazol-5-carboxilico:

'H NMR
(300 MHz, CD;0D) § 7.97 (1H, 5), 7.16 - 7.60 (6H, m), 6.22 (1H, d, J = 7.6 Hz),
4.35 (1H, m), 3.58 - 3.68 (2H, m), 2.62 (3H, 5), 1.29 - 2.07 (9H, m). LCMS (M+H)"
m/z 506 (t = 1.86 min.).

Ejemplo 485
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TP
"o

(t)—l-[Z—(S—cloro—fenil)-2—hidroxi-etilamino]—3—[Idmetil-
6-(1—piperidin—l-il-matanoil)-1H-henzoimidazol-2-il]1H—

piridin-2-ona:

'"H NMR (300 MHz,
CD;0D) 8 7.53 (1H, 5), 7.46 (1H, s), 7.18 — 7.41 (4H, m), 7.07 (1H, 5), 6.23 (1H, d, J
=7.6 Hz), 4.98 (1H. dd, J = 4.8, 6.6 Hz), 3.60 — 3.74 (5H, m), 3.18 - 3.24 (1H, m),
2.60 (3H, m), 1.43 - 1.7 (6H, m). LCMS (M+H)" m/z 506 (t = 1.78 min.).

Ejemplo 486

e
3.

Ciclohexilamida de &acido (1) -2-(4-[2- (3-cloro-fanil) -2-
hid:ozi—etilamino]-2-oxo-1,2—dihidro—piridin-3—il}-7—
metil-3H-benzimidazol-5-carboxilico:

'HNMR
(300 MHz, CD,0D) § 7.88 (1H, 5), 7.54 (1H, 8), 7.52 (1H, 5), 7.16 — 7.40 (4H, m),
6.22 (1H, J = 7.6 Hz), 4,97 (1H, dd, J = 4.7, 6.9 Hz), 3.89 (H, m), 3.69 (1H, dd, J =
4.7, 13.5 Hz), 3.61 (1H, dd, J= 6.9, 13.5 Hz), 2.61 (3H, 5), 1.19 - 2.00 (10H, m).
LCMS (M+R)" m/z 520 (t = 1.93 min.).
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Ejemplo 487

O
-

() -4-[2-(3-cloro-fenil) -2-hidroxi-etilamino]-3-{4-metil-
6-[1-(4-matil-piperidin-1-il) -metancil]-1H-benzimidazol-

2-il}-1H-piridin-2-ona:

‘H NMR
(300 MHz, CD30D) § 7.51 (1H, ), 7.49 (1H, 5), 7.21 ~ 7.39 (4H, m), 7.14 (1H, 5),
6.24 (1H,d, 7=7.6 Hz), 496 (IH, dd, J = 4.7, 7.0 Hz), 3.68 (1H, dd, J=4.7, 13. 6
Hz), 3.60 (1H, dd, /= 7.0, 13.6 Hz), 2.62 (3H, 5), 1.93 - 1.72 (9H, m), 1.00 (3H. d, /
= 6.3 Hz). LCMS (M+H)" m/z 520 (1 = 1.97 min.).

Ejaemplo 488

Ry
>

(t)-4-[2-(3-cloro—-fanil)-2-hidroxi-etilamino]-3-[6-(4,5-
dihidro-tiazol-2-il) -4-metil-1H-benzimidazol-2-il]-1H-
piridin-2-ona: A una solucién de (1)-2-{4-[2-(3-cloro-
fenil)-2-hidroxi-etilamino]-2~oxo-1,2-dihidro-piridin-3-

il}-7-metil-3H-benzimidazol-S5~carbonitrilo (100 mg, 0,24

Y3



297

mmol) en metanol (20 mL) se agregd hidrocloruro de 2-
aminoetanotiol (41 mg, 0,36 mmol) y trietilamina (0,1 mL,
exceso). lLa mezcla de reaccién fue calentada a reflujo
durante 14h y enfriada a temperatura ambiente. Después de
concentracién, el residuo fue purificado por prep. HPLC
para proporcionar el compuesto titulado (76 mg, 66%) como

un sélido amarillo.

'"H NMR (300 MHz,
CD,OD) 88.10 (1H, 5), 7.71 (1H, 8), 7.66 (1H, 5), 7.25 - 7.53 (4H, m), 633 (1H,d,J
=7.6 Hz), 5.01 (1, dd, J=4.2, 7.0 Hz), 4.58 (2H, 1, J = 8.6 Hz), 3.91 QH, 1, J=8.6
Hz), 3.73 (1H. dd, 7 = 4.2, 13.7 Hz), 3.63 (1M, dd, J = 7.0, 13.7 Hz), 2.64 GH, 5).
LCMS (M+H)* m/z 480 (1 = 1.70 min.).

Ejemplo 489

o3P

(t)-2-{4-[2-(3-cloro-fanil) -2~-hidroxi-etilamino]-2-oxo-
1l,2-dihidro-piridin-3-il}-7-metil-3H-benzimidazol-5-
carbaldeido. A una suspensién de (t)-2-{4-[2-(3~-cloro-
fenil)-2-hidroxi-etilamino]-2~ox0-1, 2-dihidro-piridin-3-
il1}-7-metil-3H-benzimidazol-5~carbonitrilo (76 mg, 0,18
mmol) en tolueno (anhidroso, 20 mL) se agregd
disobutilaluminio (solucién de tolueno al 1,4 M) (0,65 mL,

0,97 mmol) a -78°C bajo nitrédgeno. La mezcla fue agitada



298

a -78°C durante 6h. Se agregé entonces acetato de etilo
(1 mL) segquido por agua (0,5 mL). La mezcla fue agitada a
temperatura ambiente durante 20 minutos. La mezcla fue
entonces pasada a través de una almohadilla de celita vy
el filtrado fue concentrado. El producto crudo fue
purificado por prep. HPLC para proporcionar el compuesto

titulade (4 mg, 2,5%) como un sblido café.

'H NMR (300 MHz, CD;OD) § 7.65
(1H, 5). 7.57 (1H, 5), 724 - 7.50 (SH, m), 6.26 (1H, d, J = 7.6 Hz), 5.49 (1H, 3), 4.96
(1H, m), 3.53 - 3.79 (2H, m), 2.62 (3H, 5). LCMS (M+H)* m/z 423 (t = 1.79 min.).

'Y
",
{H-a

() -4-[2-(3-cloro—-fenil) -2-hidroxi-etilamino]-3-[6-(1-
hidroxi-l-metil-etil)-4-maetil-1H-benzimidazol-2-il]-1H-
piridin-2-ona: A una solucién de etil éster de &cido (%)-
2-{4-[2-(3-cloro-fenil)-2-hidroxi-etilamino]-2-oxo-1, 2~
dihidro-piridin-3-il}-7-metil~3H-benzimidazol-5-
carboxilico (40 mg, 0,08 mmol) en THF (5 mL) se agregd
metil litio (solucién de THF al 1,4 M, 0,57 mL, 0,08
mmol) a -78°C bajo nitrégeno. La mezcla de reaccibébn fue

gradualmente calentada a temperatura ambiente durante la
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noche. Después de calmarla con agua, la mezcla fue
particionada entre acetato de etilo y agua. Las capas
orgadnicas fueron lavadas con salmuera y, Secadas sobre
Na,S04, y concentradas en vaclio. El residuo fue purificado
por prep. HPLC para proporcionar el compuesto titulado

(13 mg, 36%) como un aceite sin color.

'H NMR (300 MHz, CDyOD) § 7.66 (1H,
s), 7.47 (1H, 5), 7.26 ~ 7.41 (SH, m), 626 (1H, d, J = 7.6 Hz), 4.92 (1H, m), 3.54 -
3.61 (2H, m), 2.62 (3H. 5), 1.60 (6H, s). LCMS (M+H)" m/z 453 (t = 1.46 min.).

Ejemplo 491

sy
"b-

() -3- (6-anminametil-4-metil-1H-benzimidazol-2-il) -4-[2-

(3-cloro-fenil) -2-hidroxi-etilamino)}-1H-piridin-2-ona: A
una soclucién de amida de &cido (t)-2-{4-[2-(3-cloro-
fenil)-2-hidroxi-etilamino]-2-oxo-1,2-dihidro-piridin-3-

il}-7-metil-3H-benzimidazol-5-carboxilico (20 mg, 0,046
mmol) en THF (1 mL) se agregé complejo de borano-
tetrahidrofurano (solucién al 1 M) (0,45 mL, 0,45 mmol).

La mezcla de reacciétn fue agitada a temperatura ambiente



300

durante 10h y calmada con acido acético (2 gotas).
Después de la remocién de la mayor parte del solvente, el
residuo fue extraido con EtOAc, lavado con salmuera,
secado sobre NazS0Q,. Después de concentracién, el producto
crudo fue purificado por prep. HPLC para proporcionar el

compuesto titulado (11,5 mg, 60%).

'H NMR (400
MHz, CD;0D) § 7.53 (1H. 5), 7.50 (1H, 5), 7.39 (1H. d. J = 7.5 Hz), 7.24 - 7.32 (3H,
m). 7.13 (1H, 5), 6.26 (1H, d, J = 7.5 Hz), 4.99 (1H, dd, J = 4.8, 6.8 Hz), 4.19 (21, s),
3.72 (1H. dd, J = 4.8, 13.6 Hz), 3.64 (IH, dd, J = 6.8, 13.6 Hz), 2.62 (3H, 5). LCMS
(M+H)" ovz 424 (1 = 2.10 min.).

Ejemplo 492

P
-

() -4-[2-{3-cloro-fenil)-2-hidroxi-etilamino]-3-(6-
hidroximatil-4-metil-1H-banzimidazol-2-il)-1H-piridin-2-
ona: A una solucién de etll éster de 4&cldo (f)-2-{4-[2-
(3-cloro-fenil)-2-hidroxi-etilamino] -2-oxo0-1,2-dihidro-
piridin-3-il}—-3H-benzimidazol-5-carboxilixo (25 mg, 0,054
mmol) en metanol (2 mL) y 4cido acético (1 mL) se agregd
NaBH; (10 mg, 0,27 mmol) a -20°C. La mezcla de reaccién
fue agitada a -20°C durante 30 min. y calmada con

isopropanol (5 gotas). Después de la remocién de 1la
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mayoria del disolvente, el residuo fue extrafido con EtOAc
lavado con agua y salmuera, secado sobre NazS0,. Después
de concentracién, el producto crudo fue purificado por
prep. HPLC para proporcionar el compuesto titulado (18

mg, 62%).

- . '"H NMR (300 MHz, CDyOD) 8 7.50 (1H, ), 7.48 (1H, 5), 7.25 - 7.38 (4H,
m), 7.22 (1H, 5), 6.25 (1H, d, J = 7.6 Hz), 4.89 - 4.94 (1H, m), 4.76 (2H, 5), 3.51 — 3.62
(2H, m), 2.62 (3H, s).
LCMS (M+H)"* m/z 425 (1= 1.64 min.).

)
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£5. #

Nombre

Ti{min)

Masa
{M+H)

{m/z)

493

Acido amida (*)-2-{4-
[3-Cloro-fenil)-2-
hidroxi-etilamino]-2-
oxo-1,2-dihidro-
piridin-3-11}-7-
mentil-3H-
benzimidazol-5-

carboxlilixo.

1,68(f)

437

494

Acido etil éster (%)-
2-{4~[2- (3-Fluoro-
fenil) -2-hidroxi-
etilamino]}-2-oxo-
1,2dihidro-piridin-3-
il}-7-mentil-3H-
benzimidazol-5~

carboxilixo.

1,50(b)

451

495

Acido etil éster (&)-
7-Cloro -2-{4-[2-(3-
Cloro-fenil)-2-
hidroxi-etilamino]-2-
oxo—-1,2~dihidro-
piridin-3-il}-3H-

benzimidazol-5-

2,06(d)

487

Y4
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carboxilico.

496

Acido amida (£)=-7-
Cloro -2-{4-(2-(3-
Cloro-fenil)-2-
hidroxi-etilamino]-2-
oxo-1, 2-dihidro-
piridin-3-il}-3H-
benzimidazol-5-

carboxilico.

1,54(d)

458

497

Acido- (%) -7-Cloro-2-
{4~[2-({3-Cloro-
fenil)-2-hidroxi-~
etilamino] -2-oxo0-1, 2-
dihidro-piridin-3-
il}-3H-benzimidazol-

5-carboxilico.

1,69(d)

459

498

Acido etil éster-(%)-
2-{4~[3-Cloro-fenil)~-
2-hidroxi-etilamino]-
2-0x0-1, 2-dihidro-
piridin-3-il1}~-7-etil-
3H~benzimidazol-5-

carboxilixo.

1,98 (d)

481

499

Acido amida (x)-2-{4-

1,51 (d)

452

Y30
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[2-(3-Cloro-fenil)-2-
hidroxi-etilamino]-2-
oxo-1,2-dihidro-
piridin-3-il}-7-etil-
3H-benzimidazol-5-

carboxilico.

500

(s) -7-Bromo—-2-{4-(1-
hidroximetil-2-fenil-
etilamino)-2-oxo-1.2-
dihidro-piridin-3-

il]-3H-benzimidazol-

5=-carboxilico

2,06(k)

511

501

Acido etil éster (*)-
2=-{4-~[2- (3-Bromo-
fenil)-2-hidroxi-
etilamino]-2-oxo-1, 2-
dihidro-piridin-3-
il}-7-etil-3H-
benzimidazol-5-

carboxilico.

1,99(b)

511

502

(S)-2-(4-[2-(3-Cloro-
fenil)-2-
hidroximetil-
etilamino]-2-oxo-1, 2-

dihidro-piridin-3-

1,89(d)

481

<
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il}=-7-metil-3H-
benzimidazol-5-

carboxilico.

Acido etil éster (S)-
1,84 (b) 433
503 |2-{4-{2-hidroxi-2-

fenil-etilamino)-2-

oxo-1,2-dihidro- W
piridin-3-11})-7- ‘8

metil-3H-
benzimidazol-5~

carboxilico.

{(t)—-4-[2-({3- Cloro

504 |fenil)-2-hidroxi- 1,84(b) | 433

etilamino]=-3-[4-metil |~
-6-(1H-tetrazol=-5-
i1l)-1H-benzimidazol-

2-il)-piridin-2-ona.

Procedimiento General para los aocoplamientos 8uzuki,

Ejemplo 505-509 (Esquema V, 18)

Ejemplo 505
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oy

(8) -4-(1-benzil-2-hidroxi-etilamino)-3-(4-metil-6-fenil-
1H-benzimidazol-2-il)-1H-piridin-2-ona: A una solucién de
(S)-4-(1-benzil=-2-tritiloxi-etilamino)-3-[6-bromo-4-
metil-1H-benzimidazol-2-il]-1H-piridin-2-ona (50 mg,
0,072 mmol), &acido fenilbordnice (13 mg, 0,11 mmol), ¥y
KoCOs al 2 M (0,108 mL, 0,22 mmol) en THF (5 mL}) se agregd
Pd (PPhs), (8,3 mg, 0,007 mmol). La mezcla fue calentada a
reflujo durante 14h. Luego de enfriamiento, la mezcla de
reacciétn fue diluida con CH.,Cl:, lavada con NaHCOj,
saturade, secada sobre Naz;SQ4, y concentrada en vaclo. E1l
residuo fue wusado para la siguiente etapa sin
purificaciébn. LCMS (M+H)* m/z 693 (t = 2,82 min.). El
producto crudo fue tratado con wuna solucidén de HCI1
dioxano al 4 N (5 mL) a temperatura ambiente durante 6h.
Después de concentracién en vacio, el residuo fue
purificado por prep. HPLC para proporcionar el compuesto

titulado (17 mg, 34%) como un sélido blanco.
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u>
'H NMR (300 MHz,
CDyOD) §7.13 - 7. 67 (13H, m), 6.15 (1H, d, J = 7.4 Hz), 3.99 —4.11 (1H, m), 3.74

—3.77 (2H, m), 3.16 (1H, dd, J = 54, 13.6 Hz), 2.97 (1H, dd, J = 7.8, 13.6 Hz), 2.69
(3H, 5). LCMS (M+H)* m/z 451 (1= 2.04 min.).

>l

(8) -4- (1-benzil-2-hidroxi-etilamino) -3- (4-metil-1H-

benzimidazol-2-il)-1H-piridin-2-ona:

'H NMR (300 MHz, CDyOD) &8 6.98 ~ 7.46 (5H, m), 6.15 (1H,d, J =
7.5 Hz), 3.99-4.04 (1H, m), 3.75 2H, d, J = 5.1 Hz), 3.16 (1H, dd, 7 = 5.1, 13.6 Hz),
2.95 (1H, dd, J=8.1, 13,6 Hz), 2.61 (3H, 5). LCMS (M+H)" m/z 375 (t=1.72 min.).

Ejemplo 507

g

(By-4- (1-benzil-2-hidroxi-etilamino) -3- [6-(2-matoxi-

fenil)-4-metil-1H-banzimidazol-2-il]-1H-piridin-2-ona:



Jos

'"H NMR (300 MHz, CD;0D) & 6.99 —7.59
(13, m), 6.16 (1H, d, J =7.5 Hz), 4.04 (IH, m), 3.81 (3H.5). 3.76 CH, &,/ = 4.1

\Smaay saay

Hz), 2.96 - 3.20 (2H, m), 2.66 (3H, 5). LCMS (M+H)" nvz 481 (t = 2.00 min.).

Ejemplo 508

it

(8)-4-(l-benzil-2-hidroxi-etilamino) -3-[6-{(4-fluor-
fonil)-4-metil-1H-banzimidazol-2-il)-1H-piridin-2-ona:
'H NMR (300 MHz, CD3OD) 5 7.10 — 7.66

(12H, m), 6.13 (1H, d, J =7.6 Hz), 3.99 — 4.04 (1H, m), 3.76 (2H, d, J = 5.0 Hx), 3.16
(1M, dd, J =50, 13.6 Hz), 2.96 (1H, dd, J = 8.1, 13.6 Hz), 2.65 (3H, s5). LCMS

(M+H)" m/z 469 (1 = 2.07 min.).

Ejemplo 509
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(§)-4- (1-banzil-2-hidroxi-etilamino) -3-[6- (4-metoxi-

fenil)-4-matil-1H-benzimidazol-2-il)-1H-piridin-2-ona:

'H NMR (300 MHz, CD30D) 8 6.97 — 7.65
(12H, m), 6.14 (1H, d, J = 7.6 Hz), 4.00 — 4.04 (1H, m), 3.83 (3H, 5), 3.76 2H. d, J =
5.0 Hz), 2.95 ~ 3.19 (2H, m), 2.67 (3H, 5). LCMS (M+H)* m/z 481 (1 = 2.01 min.).

Procedimiento General Para los acoplamientos Buchwald,

Ejemplos 510-516 Esquema V, 19

Ejemplo 510

{(8)-4-(l-banzil-2-hidroxi-atilamineo)-3-({4-matil-6-

morfolin-4-il-1H-benzimidazol~-2-il)~-1H-piridin-2-ona: Una
mezcla de (S)-4-(1-benzil-2-tritiloxi-etilamino)-3-[6-
bromo-4-metil-1H-benzimidazol~-2-il]-1H-piridin-2-ona (150
mg, 0,216 mmol), morfolina (28,2 mg, 0,324 mmol), acetato
de paladio (2,4 mg, 0,01 mmol), tri-tert-butilfosfina
(4,4 mg, 0,02 mmol), y tert-butoxido de sodio (104 mg,
1,08 mmol) en tolueno (5 mL) fueron calentados a 100°C
durante 14h bajo nitrbégeno. La mezcla de reaccidén fue

enfriada a temperatura ambiente y diluida con EtOAc.
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Después de extraccién, las capas organicas combinadas
fueron lavadas con agua, sSalmuera, secadas sobre NazS0s.
la concentracién dio un residuo café, que fue tratado con
una solucién de dioxano y HC1l al 4 N (3 mL) a temperatura
ambiente durante 6h. Después de 1la remocién del
disolvente, el residuo fue purificado por prep. HPLC para
producir el compuesto titulado (18 mg, 18%).

'H
NMR (400 MHz, CD;0D) 8 7.59 (1H, ), 7.12 - 7.28 (7TH, m), 6.12 (1H,d, J = 7.6
Hz), 4.01 - 4.08 (SH, m), 3.76 (14, dd, J = 4.8, 11.1 Hz), 3.7] (1H, dd, J = 5.2, 11.]
Hz), 3.32 -3.10 (4H, m), 3.09 (1H, dd, J = 5.6, 13.7 Hz), 2.92 (1H. dd, /= 8.0, 13.7
Hz), 2.65 (3H, 5). LCMS (M+H)" m/z 460 (t = 1.30 min.).

Ejaemplo 511

ety
-

(t)-4-[2-(3-cloro-fenil) -2-hidroxi-etilamino]-3-(4-matil-

1H-benzimidazol-2-il)-1H-piridin-2-ona:

'H NMR (300 MHz, CD;OD) §7.17 - 7.64
(8H. m), 6.23 (1H. d. /= 10.2 Hz), 4.94 (1H, m), 3.61 (1H, dd, J = 4.8, 13.8 Hz), 3.54
(1H, dd, J = 7.4, 13.8 Hz). 2.61 (3H, 5). LCMS (M+H)" m/z 395 (t = 1.65 min.).
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Ejemplo 512

Sod
"b-

() -4-[2- (3~cloro-fenil)-2-hidroxi-etilamino]-3-(4-matil-

6-piridin-3-il-1H-banzimidazol-2-il)-1B-piridin-2-ona:

'H NMR (300 MHz, CDyOD) 39.14
(1H,s), 8.88 (1H, d, /= 8.2 Hx), 8.72 (1H. d, / = 5.4 Hz), 8.08 (1H, dd, /= 5.8, 8.2
Hz), 7.82 (1H, 1), 7.56 (1H, 5), 7.24 - 7.45 (SH, m), 6.26 (1M, d, J=7.6 Hz), 5.02
(1H,dd, J=5.0, 6.5 Hz), 3.77 (1H, dd, J = 5.0, 13.5 Hz), 3.68 (1H, dd, J= 6.5, 13.5
Hz), 2.68 (3H, 5). LCMS (M+H)* m/z 472 (t = 1.66 min.).

E}. # Nombre BMS# Timin) | Masa
{M+H)

(m/z)

(%) -3~ (6-Bromo-4-
513 {metil-1H- 2,08(£)| 473
benzimidazol-2-il) 4-

[2-(3-cloro-fenil)-2-

hidroxi-etilamino] 1H-

piridin-2-ona




{(£)-4-[2-(3-Cloro-

514 |fenil)-2-hidroxi-

etilamineg]~3-{6-(4-
metoxi-fenil)-4-
metil-1H-

benzimidazol-2-il] -

1H-piridin-2-ona

n

1,96(f)

501

515

(£)-4-[2-(3-Cloro-
fenil)-2-hidroxi-
etilamino]-3-(4-
metil-1H-
benzimidazol-2-il)-

l1H-piridin-2-ona

1,65(f)

395

516

(S)-4- (1-Benzil-2-
hidroxi-etilamino)-3-
(4-metil-6-piperidin-
1-il)-1H-
benzimidazol-2-il) 1H-

piridin-2-ona

1,39({£f)

458

los

siguientes ejemplo 517-519 fueron preparados de

acuerdo con los esquemas VII y III
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Ejemplo 517

Vb
- %

(8)-4-[2-(3-cloro-fanil) -2-hidroxi-etilamino] -3-{4-matil-

6-piperazin-1-il-1H-benzoimidazol-2-il)-1H-piridin-2-ona:

'"H NMR (500 MHz, CD;0D) § 7.54
(brs, 1H), 7.40— 7.20 (m, 4H), 7.03 (bes, 1H), 6.84 (brs, 1H), 6.25 (d, 1H, J = 7.60
Hz), 5.01 -4.91 (m, 1H), 3.73 (dd, 1H), 3.65 (dd, 1H), 3.45 - 3.25 (m, 8H), 2.56 (s,
3H); LCMS (M+H)* m/z 479,481.

Ejemplo 518

Ceddy

‘2TPA

(1) -4-[2-(3-cloro-4d-metilsulfanil-fenil)-2-hidroxi-
etilamino] -3~ (4-metil-6-piperazin-l-il-l1H-benzoimidazol-

2-il)-1H-piridin-2-ona:

4o
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'"H NMR (500 MHz,
CD;OD) 5 747 (brs, 1H), 7.38 - 7.29 (m, 2H), 7.19 (d, 1H, ] = 8.3 Hz), 7.03 (brs,
1H), 6.98 (brs, 1H), 6.26 (d, 1H, J = 7.7 Hz), 4.90 - 4.81 (m, 1H), 3.65 - 3.35 (m,
10H), 2.56 (s, 3H), 2.42 (s, 3H); LCMS (M+H)" m/z 525, 527.

Ejemplo 519

(8) -4-[2-(3-cloro-4-fluor-fenil) -2-hidroxi-etilamino]-3-
(4-metil-6-piperazin-l-il-1H-banzoimidazol-2-il)-1H-

piridin-2-ona:

'H NMR (500 MHz,
CD»0D) § 7.61 (dd, 1H, J =2.1, 7.2 Hz), 7.40 (ddd, 1H), 7.28 (4, 1H, J = 7.5 Hx),
7.17 (dd, 1H, J = 8.9, 8.8 Hz), 7.02 (bes, 1H), 6.87 (brs, 1H), 6.25 (d, 1H, J = 7.6 Hz),
4.99 - 4.90 (m, 1H), 3.73 - 3.60 (m, 2H), 3.45 - 3.30 (m, 8H), 2.54 (s, 3H); LCMS
(M+H)" m/z 497, 499.

Los siguientes ejemplos (520-522) fueron preparados de
acuerdo con el esquema VII y III y ilustran 1la

alquilacién de un derivado de piperazina

Ejemplo 520 (Procedimiento general para los ejemplos 520-

522)

i
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(S)-3-[4-(2-{4-[2- (3-cloro-faenil) -2-hidroxi-etilamino]-2-
oxo-1,2-dihidropiridin-3-il}-7-metil-3H-benzoimidazol-5-

il)-piperazin-l-il]-propionitrilo: A una solucidén agitada
de 4-[2-{3-cloro-fenil)-2-hidroxi-etilamino]-3-(4-metil-
6-piperazin-l1-il-l1H-benzoimidazol-2-il)-1H-piridin-2-ona

(17 mg, 0,021 mmol) en metanol anhidroso (1 mlL) se agregd
base Hunigs (36 pL). La solucién resultante fue enfriada
a 0°C y se agregd acrilonitrile (5 pL) en porciones hasta
que la reaccidén fue completada segliin se juzgo por LCMS.
La reacciétn fue calentada a temperatura ambiente y el
disolvente fue evaporado en vacio. El residuc resultante
fue purificado en fase inversa preparativa de HPLC usando
un gradiente de metanol/agua/0,1% de dcido
trifluorocacético. Las fracciones fueron evaporadas para
dar el compuesto titulade como una sal de acido

trifluoroacético (12,1 mg):

'H NMR (500 MHz, CD;OD) § 7.49 (brs, 1H), 7.39 - 7.23 (m, 4H), 7.15
(brs, 1H), 7.06 (brs, 1H), 6.25 (d, 1H, J = 7.7 Hz), 4.97 — 4.88 (m, 1H), 3.70 - 3.40
(m, 12 H), 3.06 (1, 2H, J = 7.0 Hz), 2.59 (s, 3H); LCMS (M+H)* m/z 5§32,534.
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La sal de A&cido trifluoroacético del compuesto puro
titulado fue disuelta en metanol y aplicada a un cartucho
Varian Mega Bond-Elute SCX. La elusid/n con metanol
sequida por NH3 al 2,0 M/MeOH dio una base libre. Este
material fue suspendido en MeOH y HCL acuoso al 1,00 N (2
equivalente) fue agregado. La solucién resultante fue
filtrada por un filtro de 45 pym y evaporada para dar la

sal de HCL bis del compuesto titulado:

'H NMR (300 MHz, CDsOD) 3 7.50 — 7.25 (m, SH), 7.16 (brs, 1H), 7.13 (brs, 1H),
6.27 (d, 1H, J = 7.7 Hz), 4.95 — 4.87 (m, 1H), 3.70 - 3.40 (m, 12H), 3.13 (1, 2H. J =
7.0 Hz), 2.62 (s, 3H); LCMS (M+H)* m/z 532,534,

Ejemplo 521

(8)-4-[2-(3-cloro—-fenil)-2-hidroxi-etilamino]-3-{6-{4-(2-
matanesulfonil-etil) -piperazin-1-il]-4-metil-1H-

benzoimidazol-2-il)}-1H-piridin-2-ona:

Yy
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1
H
NMR (500 MHz, CD;OD) & 7.53 (brs, 1H), 7.41 - 7.20 (m, 4H), 7.13 (brs, 1H), 6.92
(brs, 1H), 6.24 (d, 1H, J = 7.6 Hz), 5.00 - 4.92 (m, 1H), 3.80 - 3.25 (m, 14H), 3.13 (s,
3H), 2.57 (s, 3H); LCMS (M+H)* m/z 585, 587.

Ejemplo 522

(8)-3-[4-(2-{4-[2- (3-bromo-4-metoxi-fenil) -2-hidroxi-
etilamino] -2-oxo-1,2-dihidro-piridin-3-il}-7-metil-3H-

benzoimidazol-5-il) -piperazin-1-il]-propionitrilo:

*H NMR (500 MHz, CD,0D) § 7.59 (brs, 1H), 741(d, 1R, J =75
Hz), 7.34 (dd, 1H, J =2.0, 8.5 Hz), 7.17 (brs, 1H), 7.12 (brs, 1H), 7.00 (d, 1H, ] = 8.5
Hz), 6.25 (d, 1H, J = 7.5 Hz), 4.85 — 4.76 (m, 1H), 3.85 (s, 3H), 3.80 - 330 (m, 12H),
3.16 (t, 2H, J = 7.0 Hz), 2.55 (s, 3H); LCMS (M+H)" m/z 606, 608.

Los siguientes ejamplos (523-528) fueron preparados de
acuerdo con el esquema VII y III y ilustran 1la

carbamoilacién de un derivado de piperazina

Wy
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Ejemplo 523 (procedimiento general para los ejemplos 523

a 528) fébrmula)

o

Y
>

2-fluor-etil éster de &cido (8)-4-(2-{4-[2-(3-cloro-
fenil)-2-hidroxi-aetilamino]-2-oxo-1,2-dihidro-piridin-3-
il}-7-metil-3H-benzoimidazol-5-il) -piperazina-1-
carboxilico: A una solucién agitada de 4-[2-(3-cloro-
fenil)-2-hidroxi-etilamino]-3-(4-metil-6-piperazin-1-il-
1H-benzoimidazol-2-il)-1H-piridin-2-ona (aproximadamente
2 sales de TFA, 80 mg, aproximadamente 0,1 mmol) en
metanol (2 mL) a 0°C se agrego, N,N-disopropiletilamina
(170 pL) y 2-fluoroetil cloroformato (37 mg). El bafio de
enfriamiento fue removido y la solucién fue agitada a
tenperatura ambiente durante 30 minutos, después de los
cual el andlisis LC/MS mostrdé que la reaccidén estaba
completa. La mezcla de reaccién fue purificada sobre fase
inversa preparativa de HPLC usando un gradiente de
metanol/agua/acido trifluoroacético al 0,18s. Las
fracciones fueron evaporadas para dar el compuesto
titulado como un sal de &4cido trifluorcacético, que fue

disuelta en metancol y se aplico a un cartucho de Varian

445
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Mega Bond-Elute SCX. La dilucién con metanol seguida por
NH3 al 2,0 M/MeOH dio la base libre (46,2 mg). Este
material fue suspendido en MeOH y HCL acuoso al 1,00 N
(un equivalente) fue agregado. La solucién resultante fue
filtrada a través de un filtro de 45 uym y evaporada para

dar la sal de mono HCl del compuesto titulado (46 mqg):

'H NMR (500 MHz, CD;OD) § 7.50 (brs,
1H), 7.45 ~ 7.20 (m, 6H), 6.26 (d, 1H, J = 7.7 Hz), 4.98 ~ 4.9 (m, 1H), 4.64 (dm, 2H
J =479 Hz), 4.39 (dm, 2H, J = 29 Hz), 3.95 — 3.50 (m, 10H), 2.63 (s, 3H); . LCMS
(M+H)" m/z 569,571.

Ejemplo 524

2-metoxi-etil é&éster de 4&cido (8)-4-{(2-{4-[2-(3-cloro-
fenil)-2-hidroxi-etilamino}-2-1,2-dihidro-piridin-3-il}-

7-metil-3H-benzoimidazol-5-il) -piperazina-l-carboxilico:

1Yo
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'H NMR (500 MHz, CDyOD) § 7.53 — 7.22 (m, 7H), 6.26 (d,
1H, J =7.6 Hz), 4.96 (dd, IH, J = 7.0, 4.6 Hz), 4.31 — 4.27 (m, 2H), 4.05 — 3.55 (m,
12H), 3.39 (s, 3H), 2.64 (5, 3H); LCMS (M+H)" m/z 581, 583.

Ejemplo 525

.s}

Tert-butil éster de &cido (8)-4-(2-{4-{2-(3-cloro-fenil)-
2-hidroxi-etilamino] -2-oxo-1,2-dihidro-piridin-3-il}-7-

metil-3H-banzoimidazol-5-il)-piperazina-l-carboxilico:

'"H NMR (500 MHz, CD;OD) & 7.51 (brs, 1H), 7.40 - 7.22 (m, 6H), 6.26
(d. 1H, J = 7.7 Hz), 4.96 — 4.90 (m, 1H), 3.90 - 3.30 (m, 10H), 2.64 (s, 3H), 1.51 (s.
9H); LCMS (M+H)" m/z 579, 581.

Ejemplo 526

A%B?
....s}

W1



321

Prop-2-inil éster de d&cido (8)-4-(2-{4-[2-(3-cloro-
fenil)-2-hidroxi-etilamino]-2-o0x0-1,2-dihidro-piridin-3-
il]-7-metil-3H-benzoimidazol-5-1il)-piperazina-1-

carboxilico:

'H NMR (500 MHz, CDyOD) & 7.50 (brs, 1H), 7.43 -7.20 (m,
5H), 7.19 (brs, 1H), 625 (d, 1H, J = 7.6 Hz), 4.98 —4.90 (m, 1H),4.78 (d, 2H, T = 2.5
Hz), 3.95 — 3.30 (m, 10H), 2.97 (1, 1H, ] = 2.5 Hz), 2.62 (s, 3H); LCMS (M+H)" m/z
561, 563.

Ejemplo 527

Tert-butil éster de 4&cido (8)-4-(2-{4-[2-(3-bromo-4-
metoxi-fenil)-2-hidroxi-etilamino]-2-oxo-1,2-dihidro-
piridin-3-il)}-7-metil-3H-benzoimidazol-5-il)-piperazina-

l-carboxilico:
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v¥q

'H NMR (300 MHz, CDyOD) § 7.65 (brs, 1H), 7.48 — 7.28 (m,
3H), 7.25 (brs, 1H), 6.97 (d. 1H, J = 8.5 Hz), 6.25 (d, 1H, ] = 7.7 Hz), 4.94 — 4.86 (m,
1H), 3.90 ~ 3.45 (m, 10H), 3.82 (s, 3H), 2.61 (s, 3H), 1.52 (s, 9H); LCMS (M+H)"
m/z €53, 655.

Ejemplo 528

Etil éster de é&cido (8)-4-(2-{4-[2-(3-bromo-4-metoxi-
fenil) -2-hidroxi-etilamino]-2-oxo-1, 2-dihidro-piridin-3-
il}-7-metil.3H-benzimidazol-5-il) -piperazina-1-

carboxilico:

'H NMR (400 MHz, CDyOD) § 7.80 (1H, ), 7.63 (1H, d,J=18Hz),
7.52 (1H, 5), 7.42 (1H, d, J = 7.5 Hz), 7.37 (1H, ¢4, J = 1.8, 8.4 Hz), 7.00 (IH,d, / = 8.4
Hz), 6.31 (1H,d, J = 1.5 Hz), 4.89 (1H, m), 4.22 (2H, q, J = 7.1 Hz), 3.98 (4H, brs), 3.84
(3H, 5), 3.70 - 3.72 (4H, m), 3.59 - 3.60 (2H, m), 2.67 (3H. s). 1.3]1 (3H,1, J=7.1 Hz).
LCMS (M+H)" m/z 625 (t = 1.45 min.).

Los siguientes ejemplos (529-540) fueron preparados de
acuerdo con el esquema VII y III e ilustran un método

alternativo de alquilacién de un derivado de piperazina
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libre (39,3 mg). Este material fue suspendido en MeOH ¥y
HCL acuoso al 1,00 N (2 equivalente) fue agregado. La
solucién resultante fue filtrada por un filtro de 45 pym y

evaporada para dar bis sal de HCl del compuesto titulado

(43,5 mg):

'H NMR (400
MHz, CD;0D) § 7.43 — 7.37 (m, 2H), 7.28 (dd, 1H, ] = 2.0, 8.6 Hz), 7.16 (brs, IH),
7.08 (d, 1H, J = 1.7 Hz), 7.0 (d, 1H, ] = 8.5 H2), 6.24 (d, 1H, J = 7.7 Hz), 4.84 — 4.78
(m, 1H), 4.60 (dt, 2H, J = 5.7, 47.1 Hz), 3.95 — 3.88 (m, 2H), 3.83 (5, 3H), 3.78 - 3.71
(m, 2H), 3.53 - 3.14 (m, 8H), 2.59 (s, 3H), 2.31 - 2.16 (m, 2H); LCMS (M+H)* m/z
569, 571.

Ejemplo 530

(8) -4-[2-(3-cloro-fenil)-2-hidroxi-etilamino]-3-{6-[4-(2-
fluoro-etil)-piperazin-1-il]-4-metil-1H-banzoimidazol-2-

il)}-1H-piridin-2-ona:

'H NMR
(400 MHz, CDYOD) § 7.45 - 720 (m, 5H), 7.16 (brs, 1H), 7.09 (brs, 1H), 6.25 (d, 1H,
J=17.6 Hz), 5.00 - 4.92 (m, 1H), 4.92 — 4.78 (m, 2H), 3.98 —3.15 (m, 12H), 2.60 (s,
3H); LCMS (M+H)"* m/z 525, 527.

4i0
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Ejemplo 531

{8) -4-[2-(3-cloro-4-fluoro-fenil) -2-hidroxi-etilamino]-3-
{6-[4-(3-fluoro-propil) -piperazin-l1-il)-4-metil-1H-

benzoimidazol-2-il}~-1H-piridin-2-ona:

'H
NMR (400 MHz, CDyOD) § 7.52 (44, 1H,J = 2.1, 7.2 Hz), 7.40 (4, 1H. J = 7.6 H),
7.35 - 7.12 (m, 3H), 7.08 (d, 1H,J = 1.7THz), 6.25 (d. 1H, J = 7.7Hz), 4.90 — 4.82 (m,
1H), 4.60 (dt, 2H, ] = 5.4, 47.1 Hz), 3.96 ~ 3.10 (m, 12H), z&oa.am 228-2.13
(m, 2H); LCMS (M+H)* m/z 557, 559.

Ejemploc 532

(8) -4-[2- (3-bromo-4-metoxi-fenil) -2-hidroxi-etilamino]-3-
{6-[4-(3-fluoro-propil)-piperazin-1-il)-4-metil-1H-

benzoimidazol-2-il)}-1H~-piridin-2-ona:



P

y 52

'H
NMR (400 MHz, CDyOD) § 7.58 (d, 1H, J = 2.0 Hz), 743 (d, IH, ] = 7.6 Hz), 7.34
(dd, 1H, ) =2.0, 8.5 Hz); 7.19 (brs, 1H), 7.11 (brs, 1H), 7.00 (d, 1H, J = 8.5 Hz), 6.26
(d, 1H, ] =7.7 Hz), 5.90 — 4.82 (m, 1H), 4.61 (dt, 2H, J = 5.4, 47.1 Hz), 3.95 - 3.12
(m, 12H), 3.85 (s, 3H), 2.62 (s, 3H), 2.30 — 2.14 (m, 2H); LCMS (M+H)* m/z 613,
615.

Ejemplo 533

jaeeRy
"o-

(8) -4-[2-(3-cloro-fanil) -2-hidroxi-etilamino}-3-{4-metil-
6-[4-(3,3,3-trifluoro-propil) -piperazin-~1-il]-1H-

benzoimidazol-2-il}-1H-piridin-2-ona:

1

H
NMR (300 MHz, CD;0D) 6 7.50 — 7.10 (m, TH), 6.26 (d, 1H, ] = 7.5 Hz), 4.96 — 4.88
(m, 1H), 4.00 - 3.15 (m, 12H), 3.00 - 2.82 (m, 2H), 2.61 (s, 3H); LCMS (M+H)" m/z
575, 57.

Ejemplo 534

s
-3
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(8)-4-[2-(3-cloro-fenil)-2-hidroxi-etilamino] -3-{6-[4-(3-

fluoro-propil) -piperazin-l1-il]-4-metil-l1H-benzoimidazol-

2~-il}-1H-piridin-2-ona:

'H NMR

(300 MHz, CDyOD) 5 7.46 — 7.25 (m, 5H), 7.19 (tws, 1H), 7.11 (brs, 1H), 6.27 (d, 1H,
1=17.7 Hz), 4.95 - 4.86 (m, 1H), 4.62 (dt, 2H, J = 5.4, 47.1 Hz), 3.98 - 3.15 (m, 12H),
2.62 (s, 3H), 235 — 2.12 (m, 2H); LCMS (M+H)" nv/z 539, 541.

Ejemplo 535

b SUN
el
- -

(8)-4-[2-(3-cloro-fanil)-2-hidroxi-etilamino]-3-(4-metil-
6-[4-(3,4,4-trifluoro-but-3-enil) -piparazin-11)-1H-
benzoimidazol-2-il}-1H-piridin-2-ona: LCMS (M+H)' m/z

587,589.

Ejemplo 536



- o

4-[2-({3-cloro-fenil) -2 (B) -hidroxi-etilamino-3-{6-[4~ (3~
fluoro-2-hidroxi-propil) -piperazin-1-il]-4-metil-1H~
benzoimidazol-2-il}-1H-piridin-2-ona: LCMS (M+H)* m/z

555, 5517.

Ejemplo 537

(8)-4-[2-(3-cloro-fenil)-2-hidroxi-etilamino]-3-{6-[4- (2~
hidroxi-2-metil-propil) -piperazin-1-il]-4-matil-1H-

benzoimidazol-2-il}-l1H-piridin-2-ona:

I
H
NMR (400 MHz, CD;OD) 8 7.44 - 7.22 (m, SH), 7.15 (brs, 1H), 7.08 (brs, 1H), 6.25
(d. 1H, I = 7.6 Hz), 4.88 — 4.80 (m, 1H), 3.86 — 3.81 (m, 4H), 3.55 — 3.32 (m, 6H),
3.28 (s, 2H), 2.60 (s, 3H), 1.38 (s, 6H); LCMS (M+H)"* m/z 551, 553.
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Ejemplo 538

mk,ﬁm,\1

ery

(8) -4-[2-(3-cloro-fenil) -2-hidroxi-etilamino]-3-{6-[4- (2~
hidroxi-etil)-piperazin-l1-il]-4-metil-1H-banzimidazol-2-

il}-1H-piridin-2-ona:

"HNMR (400
MHz, CD;0D) 5 7.50 (1H, 5), 7.25 ~ 7.35 (4H, m), 7.04 (1H, 5), 6.97 (IH, 5), 6.22
(1H.d, J = 6.8 Hz), 493 - 4.95 (1H, m), 3.21 - 3.96 (14H, m), 2.57 (3H, 5). LCMS
(M+H)* m/z 523 (t = .11 min.).

Ejaemplo 539

(8) -4-[2- (3-bromo-4-metoxi-fanil)-2-hidroxi-etilamino]-3-
{6-[4-(2-hidroxi-etil) -piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona:
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"H NMR (400 MHz, CDyOD) § 7.60 (1H,: Ang  d, J=2.0Hz), 740 (IH,d, /=
7.6 Hz), 7.35 (1H. dd, J = 2.0, 8.4 Hz), 7.13 (1H, 5), 7.09 (1H, 5), 6.99 (1H. d, /= 8.4
Hz), 625 (1H. d, J = 7.6 Hz). 4.82 - 4.87 (1H, m), 3.76 — 3.97 (6H, m), 3.84 (3H, 5),
3.24 - 3.52 (8H, m), 2.60 (3H. 5). LCMS (M+H)" m/z 597 (t = 1.09 min.).

Ejemplo 540

Moo
-2u0 ""3
(8)-[4-(2-{4-[2-(3-cloro-fenil)-2-hidroxi-etilamino]-2-

oxo-1,2-dihidro-piridin-3-il}-7-metil-3H-benzoimidazol-5-

il) -piperazin-l-il]-acetronitrilo:

1

H
NMR (400 MHz, CD>;OD) & 7.50 — 7.25 (m, 7H), 6.28 (d, 1H, J = 8.0 Hz), 4.95 - 4.88
(m, 1H), 4.32 (s, 2H), 3.75 - 3.62 (m, 4H), 3.60 - 3.35 (m, 6H), 2.63 (s, 3H); LCMS
(M+H)" m/z 518, 520.

Los siguientes ejemplos (541-553) fueron preparados de
acuerdo con los esquamas 7 vy 3 e ilustran la acilacién de

un derivado de piperazina
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Ejemplo 541 (Procedimiento general para los ejemplos 541-

$53)

(8) -4-[2-(3-cloro-fenil) -2-hidroxi-etilamino]-3-{6-[4-(4-
fluoro-butiril)-piperazin-1-il]-4-metil-1H-benzoimidazol~
2-il}-1H-piridin-2-ona: A una soclucién agitada de 4-{2-
(3-cloro—-fenil)-2-hidroxi-etilamino]-3- (4-metil-6-
piperazin-l-il-l1H-benzoimidazol-2-il)-1H-piridin-2-ona

(70 mg, 0,136 mmol) en N,N- dimetilformamida anhidrosa
{750 pL) se agregd hidrocloruro de 1-(3-
dimetilaminopropil)-3-etilcarbodiimida (112 mg, 0,584
mmol), hidrato de 1-hidroxibenzotriazol (59 mg, 0,438
mmol), N-metilmorfolina (0,048 mL, 0,438 mmol) y &cido 4-
fluorcbutilico (31 mg, 0,291 mmecl; ver O'Hagan, D., J.
Fluorine Chem., 43, (1989), 371-377) y la mezcla fue
calentada a 80°C durante 3h. La mezcla de reaccién fue
entonces purificada sobre fase inversa preparativa de
HPLC usando un gradiente de metanol/agua/acido
trifluoroacético al 0,1%. Las fracciones fueron
evaporadas para dar el compuesto titulado como una sal de

Acido trifluoroacético que fue disuelta en metanol vy
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aplicada a un cartucho de Varian Mega Bond-Elute SCX. La
elusién con metanol seguida por NH3 al 2,0 M/MeOH dio 1la
base libre (35,9 mg). Este material fue suspendido en
MeOH y HCL acucsos al 1,00 N (2 equivalente) fue
agregado. La solucién resultante fue filtrada por un
filtro de 45 ym y evaporada para dar la sal bis HCl1l del

compuesto titulado (37,6 mg):

'"H NMR (400 MHz, CD;0OD) 8. 7.61 (brs, 1R), 7.47 (brs, 1H), 7.44 — 7.20
(m, 5H), 6.27 (d, 1H, J = 7.6 Hz), 4.92 (dd, 1H, ) = 4.4, 7.3 Hz), 4.50 (dt, 2H, ] = 5.9,
47.3 Hz), 4.05 - 3.40 (m, 10H), 2.64 (s, 3H), 2.63 (1, 2H, J = 7.6 Hz), 2.09 — 1.95 (m,
2H); LCMS (M+H)"* m/z 567,569,

Ejemplo 542

(8)-4-[2-(3-cloro-fenil) -2-hidroxi-etilamino]-3-{6-[4-
(2,2-difluoro-acetil)-piperazin-1-il)-4-metil-1H-
banzoimidazol-2-il}-1H-piridin-2-ona: LCMS (M+H)* m/z

557, 559.

Ejemplo 543
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(8) -4-[2-(3-cloro-fenil) -2-hidroxi-etilamino])-3-{6-[4~ (2~
metanesulfonil-acetil)-piperazin-1-il]-4-metil-1H~-
benzoimidazol-2-il}-1H-piridin-2-ona: LCMS (M+H)' m/z

599, 601.

Ejemplo 544

(8) -3-[6-(4-acetil-piperazin-1-il)-4-matil-1H-
benzoimidazol-2-il}l-4-[2-(3-cloro-fenil) -2-hidroxi-

etilamino]-1H-piridin-2-ona:

'H NMR (500 MHz,

CD;0D) 5 7.57 (brs, 1H), 7.49 (brs, 1H), 7.40 — 7.20 (m, 5H), 6.29 (d, 1H, J = 7.6
Hz), 4.98 - 4.90 (m, 1H), 4.02 - 3.91 (m, 4H), 3.70 - 3.50 (m, 6H), 2.66 (s, 3H), 2.21
(s. 3H); LCMS (M+H)" m/z 521, 523.
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Ejemplo 545

e
s

o

(8) -4-[2-(3-Cloro-fenilo) -2-hidroxi-etilamino] -3~ (4-
matil-6-{4-[2-(l-oxo-1H-tiomorfolina-4-il) -acatil]-
piperazin-1-il}-1H-benzoimidazol-2-il}-1H piridin-2-ona:

LCMS (M+H)* m/z 638, 640.

Ejemplo 546

JOQ:.*{?
- ."'5}

(8) -4-[2-(3-Cloro-fenilo) -2-hidroxi-etilamino]-3-(6-{4-

o

[2-(1,1-dioxo-1 1l6-tiomorfolina-4-il)-acetill-piperazin-
1-il)}-4-metil-1B-banzoimidazol~2-il)-1H piridin-2-ona:

LCMS (M+H)' m/z 654,656
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Ejamplo 547

LAY
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(8) -4-[2-(3-Cloro-fanilo) -2-hidroxi-etilamino]-3-(4-
metil-6-[4-(2-tiomorfolin-4-il-acetilo) -piperizin-1-il]-
1H-benzoimidazol-2-il}-1H-piridin-2-ona: LCMS (M+H)* m/z

622,624

Ejemplo 548

-na
-]
4-[2-(3-Cloro-fenilo) -2 (8) -hidroxi-etilamino]-3-{6-[4-(2-
metanesulfonil-acetilo) -piperazin-l1-il]}-4-metil-1H-

benzoimidazol-2-il}-1H-piridin-2-ona: LCMS (M+H)* m/z

582, 585,

Yo\
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Ejemplo 549
]
" b~
(B) -4-[2-(3-Cloro-fenilo) -2-hidroxi-etilamino]-3-{6[4- (2~
metoxi-acetil)-piperazin-1-il)-4-metil-1H-benzoimidazol-
5 7,49

2-il}-1H-piridin-2-ona: 'H NMR (500MHz, CDsOD)

{brs, 1H), 7,40-7,18(m, 6H),6,26(d, 1H, J = 7,7 Hz),4,98-

4,90{m, 1H),4,25(s, 2H),3,95-3,45 (m, 10H),3,44 (s, 3H);

LCMS {M+H)* m/z 551,553.

Ejemplo 550

~o-

(8) -4-[2-(3—Cloro-fenilo)-2-hidroxi-etilamino]-3~{4-

g
g

matil-6-[4-(2-metilsufanil-aceril)-piperazin-1-il]-1H-

benzoimidazol-2-il}~1H-piridin-2-ona: 'H NMR (500MHz,
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CD;0D) & 7.49 (brs, 1H), 7.45-7.20(m.6H)6.26 ({(d,1H,
J=7.60 Hz}, 4.98-4.90(m, 1H),3.97-3.40 (m, 12H),

2.63(s,3H),2.20(s.3H); LCMS (M+H)' m/z 567,569.

Ejemplo 551

(8)-3-{6-[4 (2-Cloro-acatil) -piperazin-1-il]-metil-1H-
benzoimidazol-2-il) -4-[2-(3-Cloro-fanilo)-2-hidroxi-
etilamino}-1H piridin-2-ona: 'H NMR (500 MHz, CDiOD) &
7,49 (brs, 1H),7,38-7,20(m, 5H), 7,15 (brs, 1H), 6,25 (d,
l1H, j = 7,6 HZ) 4,98-4,90 (m, 1H), 4,355H), (s, 2H),3,90-
3,80 (m, 4H),3,66-3,30 (m, 6H), 2,61 (s, 2H); LCMS (M+H)'

m/z 555,557.

Ejemplo 552



338

"oty
....g}.

(8) -4-(2({4-[2(3-Bromo-4-Metoxi-fenil)-2-hidroxi-
etilamino]-2-ox0-1,2-dihidro-piridin-3-il}-7-metil-3H-

benziminidazol-5-il) -piperazina-l-carbaldehido:

'H NMR (400 MHz, CD;0D) §8.18 (1H, 5), 7.65 (1H, 5), 7.61 (1H,
narrow d, J = 2.0 Hz), 7.46 (1H, s), 7.43 (1H, d, J = 7.6 Hz), 7.36 (1H, dd, J = 2.0, 8.5
Hz), 7.00 (1H, d, J = 8.5 Hz), 6.32 (1H, d, J = 7.6 Hz), 4.86 — 4.89 (1H, m), 3.91 -
3.96 (4H, m), 3.84 (3H, s), 3.57 - 3.67 (7H, m), 2.66 (3H, 5). LCMS (M+H)* mvz 581
(t = 1.24 min.).

Ejemplo 553

Oy
...i}u
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(8) -4-(2-{4-[2-(3-cloro-fenil) -2-hidroxi~-etilamino]-2-
oxo-1,2-dihidro-piridina-3-il}-7-metil-3H-benzimidazol-5-
il) -piperacina-l-carbaldehido:

'H
NMR (400 MHz, CD;0D) §8.12 (1H. 5), 7.50 (1H, 5). 7.24 - 7.38 (6H, m), 6.23 (IH,

d,J = 7.6 Hz), 4.93 - 4.96 (I1H, m), 3.54 - 3.79 (10H, m), 2.58 (3H, 5). LCMS
(M+H)" m/z 507 (1 = 1.29 min.).

Los siguientes ejemplos(554-575) fueron preparados de

acuerdo con los esquemas VII Y III

Ejemplo 554

“odd
= b

{8)-4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-({4-

metil-6-morfolina-4-il-1H-banzoimidazol~2-il)~1H piridin-
2-ona: a una suspensién de 4-Cloro-3(4-metil-6-morfolin-
4-il-1H-benzoimidazol-2-il)-1H-piridin-2-ona Y el
compuesto de yodo correspondiente 4-Yodo—-3-(4-metil-6-
morfolin-4-il-1H-benzoimidazol-2-il)-1H-piridin-2-ina

{(4.43gq, ~ 11 mmol) en acetonitrilo (100 ml) trietilamina

(7,0 ml, 50 mmol} y 2-(S)-2-(3-Cloro-fenil)-2-hidroxi-
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etilamina hidrocloruro (2,55 g, 12,2 mmoles) fueron
agregados. La mezcla fue agitada a 85°C durante la noche.
El LCMS mostrdé que algo del material de partida de
piridona dejado 2-(8) -2~ (3-cloro-fenil)-2-hidroxi-
etilamina hidrocloruro (0,22 g, 1,06 mmoles) fue agregado
y la mezcla fue agitada a 85°C durante otras 24 horas.
Después de la evaporacién de los volatiles en solucién
acucsa de Cs:C0; (200 ml, 10%) fue agregada, la suspensién
sonicada por 5 minutos y agitada durante l1la noche. El
producto fue filtrado, lavado con agua y recristalizado
de metanol-cloroformo. El compuesto titulado fue aislado
como cristales amarillos. (3,951 g, 75%). LCMS (M+H)* m/z
480 (t = 1,31 minutos). HPLC t = 4,93 min, paquete YMC
ODS-A 3.0 x 50 mm; gradiente 0 - 100% sobre 8 min; indice

de flujo 2,5 ml/min. 'H RMN de sal de HC1

(500 MHz, DMSO-dg) § 13.3 (1H,Amsl g), 11.22 (1H. s),
10.9 (1H, ampi 5), 7.65 (1H, Azpl 5), 7.60 (1H, 5), 7.45 (d, J = 7.6 Hz), 7.38-7.30
(4H, m) 6.19 (A d, J = 7.5 Hz), 4.92 (1H, t, J = 5.3 Hz), 4.00 (6H, “™” ), 3.67 (1H,
m), 3.52 (SH, m), 2.58 (3H, s).

Procedimiento general para la preparaciédn de sales mono-

Yy bis- HCL:

Una solucidén o suspensiédn de base libre en metanol es

tratada con 1,00 (o 2,00 de respuesta) equivalente a 1,00

bbb
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N de HCL acuoso. Si cantidades significativas del
compuesto permanecen insolubles en igual volumen de
dicloroetano es agregado para mejorar la solubilidad. La
mezcla es filtrada y concentrada en vacio. Pequefias
cantidades fueron evaporadas hasta secadas, preparaciones
a gran escala para estudios en vivo fueron concentradas
hasta que la mayoria de los compuestos cristalizados,

fueron filtrados.

Ejemplo 555

O3

(8)-4-[2- (3-Bromo-4-Metoxi-fenil) -2-hidroxi-etilamino]-3-
(d-matil-6-morfolina-4-il-1H-benzoinidazol-2-il)-1H-

piridina-2-ona:

'"H NMR (300 MHz,
CD;0D) 5 7.68 - 7.60 (m, 2H), 7.43 - 7.28 (m, 3H), 6.98 (d, 1H, J = 8.50 Hz), 6.26
(d, 1H, J = 7.7 Hz), 4.97 - 4.89 (m, 1H), 4.18 — 4.04 (m, 4H), 3.82 (s, 3H), 3.73 - 3.55
(m, 6H), 2.63 (s, 3H); LCMS (M+H)" m/z 554, 556.
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Ejemplo 556
]
]
L]
‘Ha -}

(8)-4-[2-(3-cloro-4-fluoro-fenil) -2-hidroxi-etilamino]-3-
(4—metil-6-morfolina-4-il-1H-benzoimidazol-2.il)-1H-

piridina-2-ona):

'H NMR (300 MHz,
CDs0D) & 7.65 — 7.50 (m, 2H), 7.43 - 7.20 (m, 3H), 7.18 (dd, 1H, J = 8.9, 8.8 Hz),
6.27 (d, 1H, 1 = 7.6 Hz), 5.00 - 4.91 (m, 1H), 4.15 - 4.02 (m, 4H), 3.75 - 3.60 (m,
6H), 2.64 (s, 3H); LCMS (M+H)* m/z 498, 500.

Ejemplo 557
Soids

(8)-4-[2-(3-Cloro-4-maetoxi-fenil)-2-hidroxi-etilamino]-3-
(4-metil-6-morfolina-4-il-1H-benzoimidazol-2-il)-1H-

piridina-2-ona:
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'H NMR (400 MHz,
CDsOD) 8 7.67 (brs, 1H), 7.45 (brs, [H), 7.40 - 7.28 (m, 3H), 7.00 (d, 1H, J =8.4
Hz), 6.27 (d, 1H, J = 7.6 Hz), 4.95 — 4.84 (m, 1H), 4.15 —4.05 (m, 4H), 3.82 (s, 3H),
3.75 — 3.55 (m, 6H), 2.64 (5, 3H); LCMS (M+H)* m/z 510, S12.

Ejemplo 558

Podds

(8) -4-[2-(7-Bromo-2,3-dihidro-benzofuran-5-il) -2-hidroxi-
etilamino]-3-(4-metil-6-morfolina-4-il-1H-banzoimidazol -

2-il)-1H-piridina-2-ona:

'H NMR
(400 MHz, CD;0D) & 7.54 (brs, 1H), 7.35-7.30 (m, 2H), 7.27 (brz, 1H), 7.22 (brs,
1H), 6.27 (d 1H, ] = 7.6 Hz), 4.95 - 4.87 (m, 1H), 4.60 — 4.50 (m, 2H), 4.10 — 4.00
(m, 4H), 3.75 — 3.60 (m, 6H), 3.25 - 3.13 (m, 2H), 2.62 (s, 3H); LCMS (M+H)" m/z
566, 568.

Ejemplo 559
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4-[2-(3~Cloro~fenil) -2 (8) -hidroxi-etilamino]-3-[4-metil-
6-[2(8) ,6-(R)-dimetil-morfolina-4-il]-l1H-benzoimidazol-2-
il]-1H-piridina-2-ona.

'HNMR
(400 MHz, CDyOD) § 7.23-7.57 (TH, - m), 6.2 (1H, d, J = 7.6 Hz), 4.97 (1H, m),
4.06 (2H, m), 3.62-3.68 (4H, m), 3.20-3.34 (2H, m), 2.63 (3H, 5), 1.30 (6H. d, J =
628 Hz), LCMS (M+H)" m/z 508 (t = 2.12 min.)

A
“f@:b

4-[2-(3-Bromo-4-matoxi-fenil) -2- (8) ~hidroxi-atilaming]-3-
[A-matil-6-[2(B) -6-(R) ~dimetil-morfolina-4-il]-1H-

benzoimidazol-2-il]~1H~piridina-2-ona:



345 é

'H NMR (400 MHz, CD;0D) § 7.73 (1H-5), 7.63 (1H, 5), 7.42 (1H, ), 7.34 (2H,
m), 6.96 (1H, d, J = 8.48 Hz), 6.21 (1H, d, J = 7.48 Hz), 4.87 (1H, m), 4.23 (2H, m),
3.57-3.67(4H, m), 3.34 (3H, 5) 3.30-3.32(2H, m), 2.60 (1H, 5), 1.30 (6H,d, 7 =6.2
Hz) LCMS (M+H)* m/z 582 (t = 2.03 min.)

Ejemplo 561

BN
"o-

4-[2-(3-Cloro-fenil)-(8)-2-hidroxi-etilamino]-3-{6-[(R) -
2-fluoramatil-morfolina-4-il]-4-metil-1H-banzimidazol-2-
il}-1H-piridina-2-ona Y 4-[2-(3-cloro-fenil-)-(8)-2-
hidroxi-etilamino]-3-{6-[(8)-2-fluorcmetil-morfolina-4-

il]-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-ona:

'H NMR (400 MHz,
CDsOD) § 7.47 (1H, 5), 7.23 - 7.43 (6H, m), 6.22 (1H, d, J = 7.2 Hz), 4.87 - 4.94
(tH, m), 4.60 (1H, d, J = 3.4 Hz), 4.48 (1H, d, / = 3.4 Hz), 4.04 —4.15 (3H, m), 3.28
—3.62 (6H, m), 2.56 (3H, 5). LCMS (M+H)" m/z 512 (t = 1.35 min.).

Ejemplo 562
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4-[2- (3-Bromo-4-metoxi-fenil) - (8) -2-hidroxi-etilamino]-3-
{6—[(R)-2—f1uoramatil~morfolina-4-il]-Aﬂmetil-ln—
benzimidazol-2-il}-1H-piridina-2-ona y 4-[2-(3-Bramo-4-
metoxi-fenil) - (8) -2-hidroxi-etilamino] -3-{6-[ (8) -2-
fluorcmetil-morfolina-4-il)-4-metil-1H-benzimidazol-2-

il}-1R-piridin-2-ona:

'"H NMR (400 MHz, CD;0D) § 7.60 (1H, Ang  d, J = 2.0 Hz), 7.56 (1H, 5),
7.39 (1H, brs), 7.34 (1H, dd, J = 2.0, 8.4 Hz), 697 (1H, d, ] 8.4 Hx), 6.27 (1H,d, J =
6.4 Hz), 4.86 (1H, m), 4.61 (14, m), 4.50 (1H, m), 4.77 — 4.19 (3H, m), 3.82 (3H, s),
3.38 -3.74 (8H, m), 2.63 (3H, s). LCMS (M+H)" m/z 586 (t = 1.31 min.).

Ejemplo 563

e
e
RS
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4-[2-(3-Cloro-4-matoxi-fenil)-(8)-2-hidroxi-etilamino]-3-
{6-[ (R) -2-fluoromatil-morfolina-4-il]-4-metil-1H-
benzimidazol-2-il}-1H-piridina-2-ona y 4-[2-(3-Cloro-4-
matoxi-fenil) - (8) -2-hidroxi-etilamino]-3-{6-[(8)-2-
fluoromatil-morfolina-4-il]-4-metil-1H-benzimidazol-2-

il}-1H-piridina-2-ona:

'H NMR (400 MHz, CDyOD) 5 7.45 (1H,5), 7.28 - 7.30 (3H, m), 7.10 (1H, s),
6.97 (1H, d, J = 8.0 Hz), 6.20 (1H, d, J = 6.4 Hz). 4.85 (14, m), 458 (1H, br 5), 4.46
(1H, br s), 3.93 - 4.10 (3H, m), 3.80 (3H, 5), 3.59 (4H, m), 3.07 - 3.29 (2H, m), 2.55
(3H, 5). LCMS (M+H)" m/z 542 (t = 1.28 min.).

L
MRy

4-[2-(7-Bromo-2,3-dihidro-banzofurano-5-il)-(8) -2~
hidroxi-etilamino]-3-{6-[(R)-2-fluorometil-morfolin-4-
il]-4-metil-1H-benzimidazol-2-il}-1H-piridina-2-ona y 4-

[2=-(7-bromo-2,3-dihidro-benzofurano-5-il) - (8) -2-hidroxi-
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etilamino]-3-{6-[ (8) -2-fluorometil-morfolina-4-il]-4-

metil-1H-benzimidazol-2-il)}-1H-piridina-2-ona:

'H NMR (400 MHz, CD;0D) § 7.26 -7.40
(4H, m), 7.19 (1H, 5), 6.24 (1H, d, J = 7.6 Hz), 4.81 - 4.82 (1H, m), 4.49 - 4.61 (4H,
m), 3.18 - 4.18 (11H, m), 2.59 (3H, 5). LCMS (M+H)* m/z 598 (t = 1.32 min.).

Ejemplo 565

4-[2-(3~Cloro-fenil) - (S)-2-hidroxi-etilamino]-3-{6[ (R)-2-
hidroximetil-morfolina-4-il]~4-metil-1H-benzimidazol-2-
il}-1H-piridina-2-ona y 4-[2-{3-cloro~-fenil)-(5)-2-
hidroxi-etilamino]-3-{6-[(S)-2-hidroxi-metil-morfolina-4-
il]-4-metil-1H-benzimidazol-2-il}-1H-piridina—-2-ona: |

RMN

(400 MHz, CD;0D) & 7.49 (14, 5), 7.23 - 7.37 (6H, m), 7.10 (1H, 5), 6.24 (I1H.d, J =
7.6 Hz), 4.95 - 4.96 (1H, m), 4.19 (1H, m), 3.94 — 4.80 (2H, m), 3.59 — 3.71 (8H, m),
2.63 (3H, 5). LCMS (M+H)* m/z 510 (t = 1.21 min.).
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Ejemplo 566

4-[2-(3-Bromo-4-metoxi-faenil) - (8) -2-hidroxi-etilamino]-3-
{6[ (R) -2-hidroximetil-morfolin-4-il]-4-metil-1H-
benzimidazol-2-il}-1H-piridina-2-ona y 4-[2-(3-bromo-4-
matoxi-fenil)-(S) -2-hidroxi-atilamino] -3-{6-[ (8) -2-
hidroxi-metil-morfolina-4-il]-4-metil-1H-benzimidazol-2-

il}-1H-piridin-2-ona:

'H NMR (400 MHz, CD;OD) § 7.62 (1H, Ang d,7=20Hz),7.54 (1H, 5),
129 -736 OH, m), 6.95 (1H, d, J=8.4 Hz), 6.23 (1H, d, J = 7.6 Hz), 4.88 — 4.89

(1H, m), 3.56 - 4.19 (11H, m), 3.80 (3H, ), 2.60 (3H, 5). LCMS (M+H)* m/z 584 (t =
1.16 min.). )

Ejemplo 567
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4-[2-(3-Cloro-4-metoxi-faenil) - (8) -2-hidroxi-aetilamino]-3-
{6-[(R) -2-hidroximatil-morfolin-4-il)]-4-metil-1H-
benzimidazol.2.il}-1H-piridin-2-ona Yy 4-[2-(3-cloro-4-
metoxi-fenil)-(8)-2-hidroxi-aetilamino]-3~{6~[(8)-2-
hidroxi-metil-morfolin-4-il]-4-metil-1H-benzimidazol-2-

il}-1H-piridina-2-ona:

'H NMR (400 MHz, CD;OD) § 7.68 (1H, 5), 7.54 (1H, 5), 7.45 (1H, 3), 7.39
(1H, ), 7.30 - 7.32 (2H, m), 6.98 (1H, d, J = B4 Hz), 6.22 (1H, d, J = 7.6 Hz), 4.89
(1H, m), 4.11 —4.19 (3H. m), 3.80 (3H, 5), 3.49 — 3.72 (8H, m), 2.60 (3H, s). LCMS
(M+H)* m/z 540 (1 = 1.09 min.).

Ejemplo 568

SRy
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4-[2-(3-Cloro-fanil) - (8) -2-hidroxi-atilamino]-3-{6-[(R) -
2-metil-morfolina-4-il]-4-metil-l1H-banzimidazol-2-1i1}-1H-
piridin-2-ona Y 4-[2{ (3-cloro-fenil) - (8) -2-hidroxi-
etilamino] -3-{6-[ (8) -2-metil-morfolina-4-il]-4-metil-1H-

benzimidazol-2-il)}-1H-piridin-2-ona:

'H NMR (400 MHliz, CDyOD) §
7.75 (1H, 5), 748 (1H, 5), 7.42 (1H, 5), 7.23 - 7.37 (4H, m), 6.24 (1H. d, J = 7.2 Hz),
4.94 — 497 (1H, m), 4.11 — 4.16 (3H, m), 3.61 - 3.68 (5H, m), 3.38 (1H, m), 2.64
(3H. 5). 1.29 (3H, d, J = 6.4 Hz). LCMS (M+H)" m/z 494 (t = 1.32 min.).

Ejemplo 569

4-[2-(3-Bromo-4-metoxi~fenil) - (8) -2-hidroxi-atilamino]-2-
{6-[(R)-2-matil-morfolina-4-il]-4-metil-1H-benzimidazol-
2-il}-1H-piridin-2-ona y 4-[2-(3-bromo-4-metoxi-fanil)-
(8) -2-hidroxi-etilamino]-3-{6-[ (8) -2-metil-morfolina-4-

il}-4-matil-l1H-benzimidazol-2-il}-1H-piridina-2-ona:
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'H NMR

(400 MHz, CDyOD) 8§ 7.63 (1H, 5), 7.62 (1H, 5), 7.30 - 7.61 (3H, m), 6.95 (1H,d, J =
8.4 Hz), 622 (1H, d, J = 7.6 Hz), 4.88 — 4.90 (1H, m), 4.08 - 4.18 (3H, m), 3.80 (3H,
8), 3.61 —3.67 (5H, m), 3.32 - 3.34 (1H, m), 2.60 (3H, 5), 1.28 (3H, 4, /= 6.0 Hz).
LCMS (M+H)" m/z 568 (t = 1.31 min.).

Ejemplo 570

4-[2-(3-Cloro-4-metoxi-fenil) - (8) -2-hidroxi-etilamino]-3-
{6-[(R) -2-metil-morfolina-4-il]-4-metil-1H-benzimidazol-
2-il}-1H-piridin-2-ona y 4-[2-(3-cloro-4-metoxi-fenil)-
(8) -2-hidroxi-etilamino] -3-{6-[ (8) -2-metil-morfolina-4-

il]-4-matil-1H-benzimidazol-2-il}-1H-piridina-2-ona:

'H NMR
(400 MHz, CD;0D) 57.48 (1H, Ang d, J=20 Hz), 740 (1H, br 5), 7.31 (1H,

Ang d,J=20Hz),7.29(1H, Aog d,J=20Hz), 697 (1H,d, J=8.4 Hz), 6.22
(14, d, J = 7.6 Hz), 4.87 — 4.90 (1H, m), 4.11 {1H, m), 3.95 — 4.01 (2H, m), 3.80 (3H,
s), 3.47 (4H, m), 3.32 (1H, m), 3.25 (1H, m), 2.57 (3H, ), 1.27 (3H. d, / = 6.4 Hz).
LCMS (M+H)* m/z 525 (t = 1.27 min.).
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Ejemplo 571

TR

4-[2-(3-Cloro-fanil)-(8) -2-hidroxi-etilamino]-3-{6-[(R) -
2-metoximetil-morfolina-4-il]l-4-metil-1H-benzimidazol-2-
il}-1H-piridin-2-ona Y 4-[2~-(3-cloro-fenil)-(8) -2-
hidroxi-etilamino]-3-{6-[ (8)-2-metoxi-metil-morfolina-4-

il]-4-metil-l1H-benzimidazol-2-il}-1H-piridin-ona:

'H NMR
(400 MHz, CDOD) § 749 (1H, Ang d.J=2.0 Hz), 7.23 ~ 7.36 (6H, m), 6.2 (1H,
d,J=7.2 Hz), 493 —4.96 (1H, m), 4.08 - 4.21 (11H, m), 3.38 (3H, 5), 2.60 3H, s),
1.27 (3H, d, 7 = 64 Hz). LCMS (M+H)* m/z 524 (t = 1.35 min).

Ejemplo 572
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4-[2-(3-Bromo-4-metoxi-fenil)-(8)-2-hidroxi-etilamino]-3-
{6-[(R)~2-0ona Y 4-[2-(3-bromo-4-metoxi-fenil-(8)-2-
hidroxi-atilamino]-3-{6-[ (S) -2-metoximatil-morfolin-4-

il]-4-matil-1H-benzimidazol-2-il}-1H-piridin-2-ona:

'"H NMR (400 MHz, CDsOD) 57.63 (1H, Ang d.J=2.0 Hz), 7.40 (1H, br
£), 7.30 -7.36 (3H, m), 7.19 (1H, brs), 695 (1H,d, J=8.4 Hz), 623 (1H,d, /= 7.2
Hz), 4.87 - 4.89 (1H, m), 4.18 (1H, m), 3.97 - 4.03 (3H, m), 3.80 (3H, 5), 3.54 - 3.66
(7H, m), 3.39 (3H, s), 2.59 (3H, s). LCMS (M+H)* m/z 598 (t = 1.31 min.).

Ejemplo 573

4-[2-(3-Cloro-4-matoxi-fenil)-(8)-2-hidroxi-etilamina]-3-
{6-[ (R) ~2-metoximatil-morfolin-4-il]-4-metil-1H-
benzimidazol-2-il}-1H-piridin-2-ona y 4-[2-(3-cloro-4-
metoxi-fenil) - (8) -2-hidroxi-atilamino]-3-{6-[ (8) -2~
matoximetil-morfolin-4-il]-4-metil-1H-benzimidazol-2-il}-

1H-piridin-2-ona:
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'H NMR (400 MHz, CD;0D) § 7.52 (1H, 5), 746 (1H, Ang d,J=1.6 H2),
7.29 ~7.34 (3H, m), 6.99 (1H, d, J = 8.4 Hz), 6.24 (1H, d, 7= 7.2 Hz), 4.89 (1H, m),
4.06—4.17 (3H, m), 3.81 (3H, 5), 3.54 - 3.68 (8H, m), 3.38 (3H, 5), 2.60 (3H, 5).
LCMS (M+H)* m/z 554 (t = 1.28 min.).

Ejemplc 574

“edp
- b

4-[2~(3-Cloro-fenil)-2(8) -hidroxi-etilamino]-3-[4-metil-
6- (4-metil-piperacina-1-il) -1H-benzoimidazol-2-il]-1H-

piridin-2-ona:

'H NMR (400 MHz,
CD3OD) § 7.46 (1H, 5), 7.24-7.36 (m, 4H), 7.04 2H, 5), 6.22 (1H, d, J = 7.64 Hz),
4.89 (1H, m), 3.30-3.82 (10H, m) 2.97 (3H, 5), 2.57 (3H. -5). LOMS (M+H)" m/z 493
(t = 1.56 min.)

Ejemplo 575
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ml de MeOH es enfriada a 0°C. luego aproximadamente 10
equivalentes de base Huenigs y aproximadamente 3
equivalentes de #&cldo clorhidrico son agregadas. El
frasco es agitado una vez y se le permitid permanecer a
temperatura ambiente por una hora. La evaporacién de
volatiles y 1la purificacién por prep: HPLC da los

compuestos 4-4cido-aminopiperidina.

'"H NMR (500 MHz, CD-OD) 6 8.06 (1H, 5), 7.68 (1H,
s), 749 (1H, 5), 7.44 (18, d, ) = 7.6), 7.27 - 7.38 (4H, m), 6.33 (1H, d, J= 7.6 Hz),
4.96 (1H, dd, /= 4.1, 7.6 Hz), 4.17 (1H, m), 3.87 (4H, m). 3.65 (I1H, dd, J= 4.2, 14
Hz), 3.58 (1H, dd, J = 7.8, 13.8 Hz), 2.72 (3H, 5), 2.3t (2H, m), 2.19 (2H, m), 2.02

(3R, s). LCMS (M+H)" m/z 535 (1 = 1.03 min, YMC Xterra C18 $7 3.0 x 50 mm:
Gradiente 0-~100% durante 1,5 minutos; indice de flujo 5
ml/min)

s
"%,

4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-3-{6-[4-(2-
hidroxiacetamido) -piperidin-1-il]-4-metil-1H-

benzoimidazol-2-il}-1H-piridin-2-ona:

£

2

‘NI
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LCMS (M + H)Y m/z 551 (t = 1,27 min). HPLC t = 5,01 min,
Waters Xterra Cl8 S5 4,6 x 30 mm; gradiente de 0 - 100%

durante 12 minutos; indice de flujo 5 ml/min

Ejemplo 578

4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-3-{6-[4-(2-
fluoroacetamido) -piperidin-1-il]-4-metil-1H-

benzoimidazol-2-il}-1H-piridin-2-ona:
LCMS (M + H)* m/z 597 (t = 1,31 min). HPLC t = 6,90 min,
YMC-Pack ODS-A 3,0 x 50 mm, gradiente de 0 - 100% durante

12 minutos; indice de flujo 2,5 ml/min

Ejemplo 579
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4-{2-(3-Bromo-4-metoxi-fenil-2-hidroxi-etilamino]-3-{6-
4 (acetamido) -piperidin-1-il]-4-metil-1H-benzoimidazol-2-

il}-1H-piridin-2-ona:

LCMS (M + H)* m/z 609 (t = 1,27 min). HPILC t = 5,00 min,
Waters Xterra C18 S5 4,6 x 30 mm; gradiente de 0 - 100%

durante 12 minutos; indice de flujo 5 ml/min

Ejemplo 580

e

4-[2-(3-Bromo-fenil) -2-hidroxi-etilamino] -3-(6-[4-(2-
hidroxiacetamido) -piperidin-1-il]-4-metil-1H-

benzoimidazol-2-11]1~-1H-piridin-2-ona:
LCMS (M + H)* m/z 595 (t = 1,30 min). HPLC t = 5,09 min,

Waters Xterra C18 S5 4,6 x 30 mm; gradiente de 0 - 100%

durante 12 minutos; indice de flujo 5 ml/min

Ejemplo 581

43y
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4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-3-{6-[4-(2-
fluoroacetamido) -piperidin-1-il]-4-metil-~1H-

benzoimidazol-2-il}~1H-piridin-2-ona:

LcMS (M + H)* m/z 553 (t = 1,35 min). HPLC t = 5,90 min,
YMC-Pack ODS-A 3,0 x 50 mm, gradiente de 0 - 100% durante

10 minutos; indice de flujo 2,5 ml/min

Los siguientes ejemplos (582-584) fueron preparados de
acuerdo al esquema VII y III @ ilustra la carbonilacién

de un derivado 4-amino-piperidin

Procedimiento genaral para los ejemploa 582-584

Una solucién del compuesto de 4-anino-piperidina
(aproximadamente 50 a 100 umoles) en 5 ml de MeOH es
enfriado a 0°C. Luego se agregan aproximadamente 10
equivalentes de base Huenigs y aproximadamente 3
equivalentes de cloruro de carbamoilo. El1 frasco es

agitado una vez y se le permite permanecer a temperatura

ygs
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ambiente durante la noche. La evaporacién de volatiles y

la purificacién por prep. HPLC da los compuestos 4-

carbamoil-aminopiperidina.

Ejemplo 582

4-[2-(3-Cloro-fenil) -2-hidroxi-etilamino] -3-{6-[4- (2~
metoxietoxicarbamoil) -piperidin-1-il]-4-metil-1H-

benzoimidazol-2-il}-1H-piridin-2-ona:

'H NMR (500 MHz, CD;0D) 5 7.90 (1H, s), 7.26 -7.52 (6H, m),
6.29 (1H, d, J = 7.5 Hz), 4.97 (1H. dd, J = 4.1, 7.0 Hz), 4.20 (2H, m), 3.93 (1H, m),
3.60 — 3.84 (8H, m), 3.37 (3H, 5), 2.69 (3H, 8), 2.33 (2H. m), 2.13 (2H, m).

LCMS (M + H)' m/z 595 (t = 1,09 min), YMC Xterra C18 S7

3,0 x 50 mm, gradiente de 0 - 100% durante 10 minutos;

indice de flujo 5 ml/min
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Ejamplo 563

ou
S

4-[2-(3-Cloro-fanil)-2-hidroxi-etilamino]-3-{6-[4-
(metoxicarbamoil) -piperidin-l1-il]-4-metil-1H-

banzoiminidazol-2-il)}-1H-piridin-2-ona:

'H NMR

{500 MHz, CD;OD) § 8.00 (1H, 5), 7.63 (1M, 5), 7.26 -7.49 (SH, m), 632 (1M, d, J =
7.6 Hz), 4.96 (1H, dd, J = 4.2, 7.6 Hz), 3.93 (14, m), 3.79 - 3.8 (4H, m), 3.67 (3H,
5), 3.56 —3.65 (2H, m), 2.71 (3H, 5), 2.32 2H, m), 2.17 (2H, m).

LCMS (M + H)+ m/z 551 (£t = 1,07 min), YMC Xterra Cl8 S7

3,0 x 50 mm, gradiente de 0 -~ 100% durante 1,5 minutos;

indice de flujo 5 ml/min

Ejamplo 584
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4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-3-{6-[4-(2-
fluorocetoxicarbamoil) -piperidina-1-il]-4-metil-1H-

benzoimidazol-2-il}-1H-piridina-2-ona:

'H NMR (500 MHz, CD;OD) 8 7.92 (1H, 5), 7.26 -7.54 (6H, m), 6.3 (1H,d, J="7.5
Hz), 4.97 (1H. dd, J = 4.5, 7.5 Hz), 4.63 (1H, A 3), 4.53 (1H, d, ] = 2.5 Hz), 4.32
(1H, Ampl ), 427 (1HA=M  g), 3,93 (1H, m), 3.79 — 3.85 (4H, m), 3.58 —3.72 (2H,
m), 2.70 (3H, s), 2.33 (2H, m), 2.15 (2H, m). LCMS (M+H)* m/z 583 (t = 1.29 min,

YMC Xterra Cl18 S7 3,0 x 50 mm, gradiente de 0 -~ 100%
durante 2 minutos; indice de flujo 5 mi/min

Los siguientes ejemplos (585-590} fueron prel;arados de
acuerdo al esquema VII y III e ilustran el uso de un

alcohol camo el nucleéfilo en el esquema VII.

Ejemplo 585 (procedimiento general para ejemplos 585-590)
o
I/\./\, ® Ly
°\) N
HN
HOb-

(8)-4-[2-(3-Cloro-fenil) -2-hidroxi-etilamino]-3-[4-metil-
6-(2-morfolin-4-il-etoxi)-1H-benzimidazol-2-il]-1H-

piridina-2-ona:



'H NMR (400 MHz,

CD+OD) § 7.53 (1H, s), 7.37 -7.39 (1H, m), 7.23 - 7.30 (3H, m), 7.01 (1H, s5), 6.75
(1H, 5), 6.21 (1H, d, J= 7.2 H2), 4.98 (1H, 1, J = 5.6 Hz), 4.40 (2H, br s), 3.97 (4H, br

5), 3.45 - 3.73 (8H, m), 2.54 (3H, 5). LCMS (M+H)* m/z 524 (t = 1.24 min.).

OO

(8) -4-[2-(3-Bromo-4-metoxi-fenil) -2-hidroxi-etilamino]-3-
[A-metil-6-{2-morfolin-4-il-etoxi)-1H-benzimidazol-2-il-

l1B-piridina-2-ona:

. 'H NMR (400
MHz, CDyOD) 57.67 (1H, An¢  d, J=1.6 Hz), 7.36 (1H, dd, J = 1.6, 8.4 Hz), 725
(1H,d,J =7.2 Hz), 6.98 (1H, 5), 6.92 (1H, d, J = 8.4 Hz), 6.75 (1H, 5), 6.22 (1H. d, J
=72 Hz), 4.89 - 4.92 (1H, m), 4.41 (2H, br ), 3.97 (4H, brs), 3.79 (3H. 5), 3.34 ~
3.66 (8H, m), 2.51 (3H, 5). LCMS (M+H)* m/z 598 (t = 1.22 min.).

Ejamplo 587
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(8) -4-[2- (3-Cloro-fenil) -2-hidroxi-etilamino]-3-[4-metil -

6~ (2-metoxietoxi)-1H-Benzimidazol-2-il]-1H-piridin-2-ona:

'H NMR (400 MHz, CD-OD) §
7.48 (1H, 5), 7.25 =7.36 (4H, m), 6.96 (1H, 5), 6.81 (IH, s), 6.20 (1H, d, 7 = 7.4 Hz),
4.90 -4.93 (1H, m), 4.13 - 4.14 (2H, m), 3.76 - 3.77 (2H, m), 3.50 - 3.61 (2H, m).
3.43 (3H, s), 2.53 (3H, 5). LCMS (M+H)" m/z 469 (t = 1.52 min.).

Ejemplo 588
o
uu’\’“\qu
u
HM
HOIn-

(8) -4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino] -3-[4-metil-
6-(2-hidroxi-etoxi) -1H-Benzimidazol-2-il]-1H-piridin-2-

ona.
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'H NMR (400 MHz, CD;OD) &
7.43 - 7.45 (21, m), 7.27 =734 (34, m), 7.08 (1H, 5), 7.04 (1H, A" 4,7=1.0
Hz). 628 (1H., d, J =7.6 Hz), 4.87 (1H, m), 4.13 (2H, t, J=4.6 Hz), 3.92 QH, t, J =
4.6 Hz), 3.45 - 3.54 (2H, m), 2.60 (3H, s). LCMS (M+H)" m/z 455 (t = 1.35 min.),

Raa PeR v

(8) -4-[2- (3-Bromo-4-metoxi-fanil) -2-hidroxi-etilamino]-3-
[4-metil-6- (3-morfolin-4-il-propoxi)-1H-benzimidazol-2-

il]-1H-piridina-2-ona:

'H NMR
{400 MHz, CDsOD) & 7.66 (1H, 5), 7.35 (1H, dd, J = 1.6, 7.9 Hz), 7.25 (1H. br 5),
6.93 (1H, s), 6.91 (1H, 5), 6.68 (1H, 5), 6.19 (1H, brs), 4.86 (1H, m), 4.05—4.10
(4H, br 5), 3.79 (3H, 5), 3.17 - 3.73 (12H, m), 2.50 (3H. ). LCMS (M+H)* m/z 612 (t

= 1.16 min.).

Ejemplo 580
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(8)-4-[2-(3-Cloro-faenil)-2-hidroxi-etilamino]-3-[4-metil-
6-(3-morfolina-4.il-propoxi)-1H-Benzimidazol-2-il]-1H-
piridin-2-ona:

'H NMR (400 MHz,
CDyOD) 6 7.52 (1H, 5), 7.36 - 7.38 (1H, m), 7.23 - 7.30 (3H, m), 6.92 (1H, s), 6.67
(1H, 5), 6.18 (1H, d, J = 6.9 Hz), 4.96 (1H,t,J = 5.9 Hz), 4.04 - 4.08 (4H, m), 3.82
(2H, m), 3.56 - 3.65 (8H, m), 3.15 - 3.18 (2H, m), 2.52 (3H, 5). LCMS (M+H)* m/z
538 (t=1.19 min.).

Los sigquientes ejemplos (591-593) fueron preparados da
acuaerdo a los esquemas VII - y III en donde el grupo ciano
(esquema IV) es convertido a un aldehido que scbrelleva

una reduceciédn con una amina.

Ejemplo 591 (Procedimiento general para los ejemplos 591-

593)

‘L
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(8) -3- {4-Bromo-6-morfolin-4-ilmetil-l1H-benzimidazol-2-
il)-4-[2-(3-cloro-fenil)-2-hidroxi-etilamino]-1H~-
piridina-2-ona: Para una solucidén de (S)-7-Bromo—-2-{4[2-
(3—cloro-fenil)-2-hidroxi-etilamino]-2-oxo-1,2-dihidro-
plridina-3-il}-3H-benzimidazol-5-carbaldehido {130 mg,
0,27 mmol) en metanol (60 ml) fue agregada morfolina (0,2
ml, exceso). La reaccidén mezclada fue agitada 1 hora a
temperatura ambiente. Luego se agregd NaCNBH3 (1M THF
solucién, 1,35 ml, 1,35 mmol). La reacciétn mezclada fue
agitada a temperatura ambiente durante la noche vy
concentrada en vacio. El residuo fue purificado por prep.
HPLC para proporcionar todo el compuesto titulado (68 mg,

45%) .

'"H NMR (400 MHz, CD;0D) § 7.83 (1H, 5), 7.69 (1H, 5), 7.68 (IH, 5), 7.24 -
7.54 (4H, m), 6.30 (1H, d, J = 7.6 Hz), 4.89 - 5.02 (1H, m), 4.50 (2H, 5), 3.66 - 3.71
(4H, m), 3.17 - 3.43 (6H, m). LCMS (M+H)* m/z 558 (1 = 1.41 min.).

Ejemplo 552
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(B) -3-(4-Bromo-6- (4-metil-piperacin-l-ilmetil)-1H-
benzimidazol-2-il)-4-[2- (3-cloro-fenil) -2-hidroxi-

atilamino]-1H-piridina-2-ona:

"H NMR (400 MHz,
CD;0D) 87.70 (1H, 5), 7.55 (2H, 5). 7.42 (1H, d, J = 7.6 Hz), 7.24 - 732 (3H, m),
6.22 (1H, d, J = 7.6 Hz), 5.01 (I1H,t, J= 6.2 Hz), 4.35 (2H, br s), 3.48 - 3.71 (10H,
m), 2.98 (3H, 5). LCMS (M+H)* m/z 571 (L = 1.37 min.).

Ejemplo 593

OGS

(8)-4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-3-[{4-metil-
6~ (4-metil-piperazin-l-ilmetil)-1H-Benzimidazol-2-il]-1H-
piridin-2-ona: Mediante una mezcla de (S)-3-(4-Bromo-6-
(4—metil-piperacin-l1-ilmetil)-1H-benzimidazol-2-il)-4-[2-

(3-cloro-fenil)-2-hidroxi-etilamino]-1H-piridina-2-ona (80

lay
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mg, 0,14 mmol), tetrametil estafio (2,5) ml, exceso)},
PdC12 (PPh3)4{(10 mg, 0,014 mmol), y KF {(40mg, 0,7 mmol) en
DMF (2 ml) en un frasco se hizo burbujear Nitrdgeno, se
selldé, y se calentd a 100°C por dos dias. La reaccién
mezclada fue pasada por una almohadilla pequefia de
celita. Después de la concentracidédn, el residuo fue
purificado por prep, HPLC para dar el compuesto titulado

(34 mg, 48 %).

"H NMR (400 MHz, CD5OD) § 7.53 (1H, 5), 7.45 (1H, 5),
7.24 - 7.40 (4H, m), 7.09 (1H, 5), 6.22 (1H, d, J = 7.6 Hz), 4.99 (1H, t, J= 6.4 Hz),
4.04 (2H, br s), 3.61 - 3.74 (2H, m), 2.98 ~ 3.34 (8H, m), 2.80 (3H, 5), 2.58 (3H, 5).
LCMS (M+H)" m/z 507 (t = 1.29 min.).

Los siguientes ejaemplos (594.595) fueron preparados de
acuardo a los esquemas VII y III e ilustran el uso del
tetrahidropirimidina como el nucleéfilo en el esquema

VII.

Ejemplo 594

oo s
Ry
. "o
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4-[2-(3-Cloro-fanil)-2(8) -hidroxi-etilamino]-3-[4-metil-
6-(1,4,5,6-taetrahidropirimidina-1-il) -1H-benzoimidazol-2-

il]-1H-piridina-2-ona:

[
H
NMR (400 MHz, CDyOD) 5 8.38 (1H, 5), 7.52 (1H,5), 7.21-7.41 (SH, m), 7.04 (1H, d,
J =12Hz), 621(1H, d, J = 7.6Hz), 4.97 (1H, t, J = 4.9 Hz) 3.97(2H, m) 3.60-3.73

(24, m),3.52(2H, ¢, J = 5.74 Hz) 2.60 (3H, 5), 2.25 (2H, m) LCMS (M+H)* m/z 477 (t
= 1.79 min.)

Ejemplo 595

o

F. L
4-[2-(4-Metoxi-3-cloro-fenil) -2 (8) -Hidroxi-etilamino] -3~
[4-metil-6-(1,4,5,6-tetrahidropirimidina~1-il) -1H-

benzoimidazol-2-il]~1H-piridina-2-ona:
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'"H NMR (400 MHz, CDs0D) § 8.37 (1H, 3), 7.52 (1H.5), 7.04-7.52(4H, m), 7.04 (1H,
d, 7= 1.2Hz), 621(1H, d, /= 7.6Hz), 4.98 (1H, 1, 7 = 492 Hz) 3.97(5H, m) 3.60-3.73
(2H, m),3.52(2H, ¢, J = 5.74 Hz), 2.60 (3H, 5), 2.26 (2H, m). LCMS (M+H)* m/z 507
(t = 1.67 min.)

Es de entender que los ejemplos descritos anteriormente
no sirven para limitar el verdadero alcance de esta
invencién, si no que son presentados con fines
ilustrativos, Todas las referencias citadas aqui se

incorporan como referencia en su totalidad.
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REIVINDICACIONES:

1. Un compuesto de acuerdo con la férmula I

Sus enantiémeros, diasteredHmeros, sales farmacéuticamente

aceptables, hidratos, prodrogas y solvatos de estos:;

En donde

X se selecciona del grupo que consiste de N,C,alquilo C;-
Ca, alquilo C;-Cs sustituido con uno o mis R’, y un enlace

directo;

Y se selecciona del grupo que consiste de O y S;

W se selecciona del grupo cque consiste de N, C, O, y S,

siempre que cuando W sea O o S, R? este ausente;

R', R} R} R', R% RS R'. R% R% son cada uno
independientemente seleccionadbs del grupo que consiste
de H, alquilo C;-Ce, alquenilo, alquinilo, cicloalquilo,
heterocicloalquilo, halo, amino, OR®®, NO;, OH, SR%,

N-RGORGII. ; CN, COZRGO , CON-RGORGl , cozN-RSORGl , NR62CONREDR61 ,
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NR®°SO,R%!, SO,NR®°R®', C(NR®3)NRS°R®!, arilo, heterocarilo,
(CHz) #ORE?, (CH2) -NR%°R®?, (CHa) nSR®, (CHz) sarilo,
(CH,) heteroarilo, (CH:).,heterocicloalquilo, NH-Z-arilo, ¥

NH-Z-heteroarilo;
En donde n es 1 a 3; ¥y

Z se selecciona del grupo que consiste de la cadena
alquilo C1-C', alquenilo, y alquinilo; Z tiene uno o mas
grupos hidroxi, tiol, alcoxi, tioalcoxi, amino, halo,
NR®®SO,R®*, Z opcionalmente incorpora uno o mAS grupos
seleccionados del grupo que consiste de CO, CNOH, CNORS,

CNNR%®, CNNCOR®? y CNNSO.R®%; y

R®, R%, y R® son independientemente seleccionados del
grupo que consiste de H, alquilo, alquenilo, alquinilo,
cicloalquilo, cicloalquilalquilo, hidroxi, alcoxi, arilo,
heteroarilo, heterocarilalquilo, y alquil-R?»® en donde

R*® es hidrégeno, alquenilo, hidroxi, tiol, alcoxi,
tioalcoxi, amino, alquilamino, dialquilamino, arilo,
heteroarilo, ciano, halo, sulfoxi, sulfonilo, -NRCOOR¥,
-NR*¥*C (0)R¥®,  -NR¥SO0,R*, -C(O)NR™R¥, heterocarilo o

heterocicloalquilo, ¥y

R® y R¥ son, independientemente, hidrogeno, alquilo,

cicloalquilo, o alquil~R?%,
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2. El compuesto de acuerdo a la reivindicacién 1 en donde

R}, R’, R% vy R? son H;

R Y R' son H o F;

Y es O;

X se selecciona del grupo que consiste de N y CH;

W es N;

R® se selecciona del grupo que consiste de H, metilo,

etilo, isopropilo, butilo secundario, ciclopropilo, F, y

R® se selecciona del grupo que consiste de H, 2-
aminometilpiridina, NHCH,CH (CH)pH, NHCH2CH (OH) (3-Cl-pH},
NHCH,CH (CH) (3-Br-pH), NHCH,CH (OH) (3-Br-4-OMe-Ph},

NHCH (CH20H) CH,pH, HCHCH (OH) arilo, y NHCH(CH:0H)CHz arilo;

y

R} se selecciona del grupo que consiste de OR®,
C (NH) NHR®®, C (0) NHR®® imidazol, imidazolina,
tetrahidropirimidina, pirazina, morfolino, homomorfolino,
piperidina, pirrolidina, homopiperazina, y amino; en

donde

R®® se selecciona del grupo que consiste de H, alquilo,
cicloalquilo, heterocicloalquilo, y alquil-R?*®* en donde

R*® es hidrogeno, alquenilo, hidroxi, tiol, tioalcoxi,

500
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alcoxi, tioalcoxi, halo, cano, sulfoxi, sulfonilo, -
NR¥®COOR™, -NR3oC (0} R*,  -NR3gSO:R¥, -C(O)NR*R*, o un

heteroarilo o heterocicloalguile; y

R3s ¥ Ry son, independientemente, hidrégeno, alguilo,

cicloalquilo, o alquil-R%.

3. E1l compuesto de acuerdo con la reivindicacién 2 en
donde R® es -OR®® y R® es alquilo, y alkilo-R?, en

donde

R*® es hidrégeno, alquenilo, hidréxido, tiol, alcéxido,
tiocalcébxrido, amino, halo, ciano, sulfoxi, sulfonilo, -
NR*cooR®, -NR¥ (0)R¥, - NR¥°s0?R*,-C(0)NR*R¥, heteroarilo

o heterocicloalquilo; y

R*® y R® son, independientemente, hidrégeno, alquilo,

cicloalquilo, o alquilo-R?5.

4. E1l compuesto de acuerdo con la reivindicacién 3 en
donde R%® es metil, =-(CHz)n,CH20H, o - (CHz),CHoN (CH,CH;),

O, ynes0,1,0 2.

5. E1l compuesto de acuerdo a la reivindicacidén 3 en donde

R?® es morfolina,
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En donde R¥® es hidrégeno, alquilo, o alquilo sustituido.

50U

6. E1 compuesto de acuerdo a la reivindicacién 2 en donde

R? es piperacina, homopiperacina, 3-metilpiperazina, o

3,5-dimetilpiperazina siendo opcionalmente sustituida

en la posicién 4-N con un compuesto selecclonado de el

grupo consistiendo de, alquilo, cicloalquilo, alquil-

R*®, -c(0)-R¥, o CO,R™ en donde R es hidrégeno,

alquil, arilo, alquil-R?%, amino ¢ arilo; y

R*® es hidré6geno, alquenilo, hidroxi, tiol alcoxi,

ticalcoxi, amino, alquilamino, dialquilamino, clano,

halo, sulfoxi, sulfonilo, arisulfonil, NR3°COOR3:,
NR¥*C(0)R*, -NR¥SO,R¥, -C(O)NR¥™R, heteroarilo

heterocicloalquil; y

0

R*® y R son, independientemente, hidrégeno, alquilo,

cicloalquilo o alquilo-R?®,
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El compuesto de acuerdo con la reivindicacién 6 en
donde dicha piperazina es sustituida con metil, etilo,
CHz-ciclopropilo, hidroxietilo, 2-dimetilaminoetilo, 2-
dietilaminoetilo, 2-aminocetilo, 2-metilaminoetilo, 2-
etilaminoetilo, metoxietilo, etoxietilo, morfolina, ¥

morfolinetilo.

El compuesto de acuerdo a la reivindicacién 2 en donde
R} es un grupo amino seleccionado a partir del grupo
que consiste de hidroxialquilamino, aminocalquilamino,
dialquilamincalquilamino, Yy

heterocicloalquilalquilamino.

El compuesto de acuerdo a la reivindicacién 8 en donde
dicho amino se selecciona del grupo que consiste de
NHCH,CH,COH, NMeCH,CH20H, NEtCH,CH;0H, NHCH2CH,NH3,
NMeCH,CHzNH2, NEtCHCHzNH;, NHCH2CH;NMe,, NMeCH;CH;NMe32,
NEtCHCH;NMe,, NHCH;CH;NEt,, NMeCH:;CH,Net,, NEtCHCH:NEt,,
NHCH.CH2N (CH2CHz) 20, NMeCHzCH,N (CH;CHz) 20,

NEtCH,CH,N (CH2CH3) 20.

10. El1 compuesto de acuerdo a la reivindicacién 2 en

donde R’ es piperidina, opcionalmente sustituida con
hidroxi, tiol, amino, alquilamino, dialquilamino,

alcoxi, tioalcoxi, 1,3 dioxolano, 1,3 dioxano, -
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NHC (O)R'®, NHC(O);R'®>, en donde R'™ es hidrégeno,
alquilo, arilo o alquilo-R?*®* en donde R*® es Hidré6geno,
alquenilo, hidroxi, tiol, alcoxi, tioalcoxi, amino,
halo, ciano, sulfoxi, sulfoxi, sulfonilo, -NR*COOR¥, -
NR*C(O)R*, -NR*SO0,R®, C(0)NR*¥R*, hetercarilo o

heterocicloalquilo; y

R*® y R son, independientemente, hidrégeno, alquilo,

cicloalquilo, o alquilo-R%.

11. El1 compuesto de acuerdo a la reivindicacién 2 en
donde R® es morfolina, tiomorfolina, sulfoximorfolina,
sulfonilmorfolina, © homomorfolina, o una morfolina
sustituida, tiomorfolina, sulfoximorfolina,

sulfonilmorfolina, ¢ homomorfolina.

12. El compuesto de acuerdo a la reivindicacién 11 en
donde dicha morfolina, tiomorfolina, sulfoximorfolina,
sulfonilmorfolina, o© homomorfolina es sustituida con
hidroxi, tiol, amino, alquilamino, dialquilamino,

alcoxi, tioalcoxi, alquil-R%**

-NHC (0)R'®, -NHCO:;R'5, en donde R!® es hidrégeno, alguilo,
arilo o alquilo-R?® en donde R?*®* es hidrégeno, alquenilo,
hidroxi, tiol, alcoxi, tioalcoxi, amino, halo, cilano,
sulfoxi, sulfonilo, -NR°COOR*, -NRC(0)R¥, -NR¥sO,R¥, -

C{O)NR*®R?*!, heteroarilo o heterocicloalquilo; y
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R¥ y R®™ son, independientemente, hidrégeno,

alquilo, cicloalquilo, o alquilo-R?®.

13. El1 compuestoc de acuerdo a la reivindicacién 2 en
donde R® es (CH,)n,-morfolina o (CH:)n-piperazina, en donde

nesla3.

14.E)l compuesto de acuerdo a la reivindicacién 2 en donde

R® es un N- tetrahidropirimidina o N-iminidazolina

opcionalmente sustituidos.

15.E1 compuesto de acuerdo a la reivindicacién 14 en
donde por lo menos uno de dichos sustituyentes es
alquilo, hidroxialquilo, alcoxialquilo, haloalguilo,

ciancalquilo, carboxilo, o carboxamida.

16.E1 compuesto de acuerdo con la reivindicacién 2 en

donde R® es pirrolidina.

17. El compuesto de acuerdo con la reivindicacién 2 en
donde dicha pirrolidina es seleccionada a partir del
grupoe que consiste de 3- hidroxilpirrolidina, 3-
alcoxipirrolidina, y 3- alquilamino pirrolidina, 3-

dialquilamino pirrolidina.

250)
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18. El compuesto de acuerdo a la reivindicacién 2 en
donde R6 es seleccionada a partir de el grupo que
consiste de H, 2-aminometilpiridina, NHCH,CH{OH)arilo,

y NHCH (CH,O0H)CH; arilo.

19. El1 compuesto de acuerdo a la reivindicacién 18 en
donde dicho arile es un fenilo opcionalmente

sustituido.

20. El compuesto de acuerdo a la reivindicacién 19 en
donde dicho fenilo es sustituido con un Br, (Cl, F,

Alcoxi o NHSQO,CH;.

21. El1 compuesto de acuerdo con la reivindicacién 19 en

donde dicho sustituyente es 3-Br, 3-Cl o 3-F.

22. El compuesto de acuerdo con la reivindicacién 19 en

donde dicho sustituyente es 4-F o 4-metoxi.

23. El compuesto de acuerdo con la reivindicacién 19 en

donde R® es

506



382

4

“m o

L A Ty
My

™)

r e é&r

En donde R}’ es H, Br, Cl, o F y R‘° es H o alquilo.

4
R

!

24.Un compuesto teniendo la férmula:

En donde R'? y R'? son, independientemente, hidrégeno,
alquilo o alquilo-R*® en donde R?*®* es hidr6geno, hidroxi,
tiol, alquenilo, amino, alcoxl, tiocalcoxi, halo, ciano,
sulfoxi, sulfonil, -CO;H, -C(O)NR*R*, -NR*SO.R*, -
NR3°C (0) RY, -NR3°C {0) OR3!, heteroarilo o

heterocicloalquilo;

R, R'® y R son, independientemente, hidrégeno,

halégeno, o alcoxi, o R y RY juntos forman un grupo
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heterocicloalquilo o heteroarilo; y R¥® y R son,

independientemente, hidrégeno, alquilo, o alquilo-R%.

25.E1 compuesto de acuerdo con la reivindicacién 24 en

donde R?® es morfolina,

—nb —n»\j’ —H::'—u\j -uﬂ —u’\_’" )

£ D e &

En donde R%® es hidrégeno, alquile o un alquilo

sustituido.

26.E1 compuesto de acuerdo a la reilvindicacién 24 en
donde R'? es hidrogeno,  metil, hidroximetil,
metoximetil, CHzF, CHCN, CO,H, O COONR R¥ en donde
R*® y R son, independientemente, hidrégenoc, o

alquilo-R*®,

27. El1 compuesto de acuerdo con la reivindicacién 24 que

incorpora la cadena lateral
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En donde R'® es hidrégeno, y R’ es hidrégeno o

halégeno.

28.E1 compuesto acuerdo a la reivindicacié4n 24 en donde
R'2 y R son H; R es Br, F, o Cl; R!"® es metoxi o
fluoro; y R es H; o R® y R!Y juntos forman 4-0,5

dihidrofuranilo.

29. El compuesto acuerdo a la reivindicacién 24 en donde
R'?> y R son metilo; RY es Br, F, o Cl, R es

hidrégenc o metoxi; y R'® es H.

30. Un compuesto que tiene la férmula
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En donde R!® es hidrogeno, alquilo, o alquilo-R%?%, en
donde R?»® es hidrégeno, hidroxi, tiol, alquenilo, amino,

alcoxi, tioalcoxi, halo, ciano, sulfoxi, sulfonilo,

-NR*°COOR*, -NR¥C(0)¥, -NR¥SOR¥, -C(O)NR*’R¥,

heteroarilo o heterocicloalquilo:

R'®* es cada uno independientemente hidrégeno o

metilo;

R, R y R!'” son, independientemente, hidrégeno,
halégeno, o alcoxi; o R'™ y R!” juntos forman un grupo
heterocicloalquilo o heterocarilo; y R y R¥® son,

independientemente, hidrégeno, alquilo o alquilo—~R?®,

31.E1 compuesto acuerdo a la reivindicacién 30 en donde

R?® es morfolina, tiomorfolina,



386

0
B e
Ry

eI U oy R, T

32. El1 compuesto de acuerdo con la reivindicacién 30 que

incorpora la cadena lateral
] NH nM

HO MO
L) Ry By

MRy MR
[ ] ] NH

Ho "o, Ho

o

Ry Per Arr

ey N

En donde R* es hidrdgeno o alquilo y R es hidrégeno o

halégeno.

33. El1 compuesto de acuerdo con la reivindicacién 30 en

. donde R'® es hidrégeno, metil, etil o

(CHz) oCH,-R?® en donde R?® es QH, OMe, F, CN, CF3;, SOCHs,

0o S0;CH; en donde n es 0 o 1.
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34. El compuesto acuerdo a la reivindicacién 30 donde R
es clanoetil, hidroxietil, CHzCH,SOCHs, CH,CH2CH,F,
CH,CH,CN, o CH,CH,CFs; R!® y R son H; R es Br, o Cl; y

R!® es hidrégeno o metoxi.

35. Un compuesto tiene la férmula:

Donde

R!% es hidrégeno, alquilo, arilo o alquilo-R2%;

R?® es hidrégeno, hidroxi, tiol, alquenilo, alcéxido,
tioalcéxido, amino, halo, ciano, sulfonilo, -NR*°COOR, -
NR¥C (0)R¥,  -NR*°sOR™, -C(O)NRR*, heterocarilo o
heterocicloalquilo;

R es cada unc independientemente hidrégeno o metil;

R, R y RY son, independientemente, hidrégeno,
halégeno, o alcéxido, o R y R'? juntos forman un grupo
heterocicloalquilo o hetercarilo; y

R*® y R¥ son, independientemente, hidrégeno,

alquilo, cicloalquilo o alquilo-R%®.

5\L
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36. Los compuestos de acuerdo a la reivindicacién 35 en

donde R?*®* es morfolina, tiomorfolina,

R R R R
<7 O e &

En donde R es hidrégeno, alquilo, o alquilo

sustituido.

37. Los compuestos de acuerdo a la reivindicacidén 35 que

incorpora la cadena lateral

S “um ’ m

jﬁiEL‘" :E;é;mn

L™ My
N

en donde R'° es hidrégeno o alquilo y R'’ hidrégeno o

halo.

217
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38.E1 compuesto de acuerdo a la reivindicacién 35 en
donde R!® es hidrégeno o metil; R es bromo, cloro o

fldor: R!® es hidrégeno o metoxi; y R!? es hidrégeno.

39. Un compuesto tiene la férmula

Ryy

En donde

R'® es hidrégeno, alquile, o, alquilo-R?**;

R?% es hidrégeno, hidroxi, tiol, alquenilo, alcéxido,
tioalcébxido, amino, halo, ciano, sulfonilo, -

_NR®COOR®, -NR™C(0)™, -NR®SO,R®, -C(O)NR¥R,
heteroarilo o heterocicloalquilo;

R!®* es cada uno independientemente hidrégeno o
metilo;

R, R'® y R! son, independientemente, hidrogeno,
halégeno, o alcoxi; o R™ y R juntos forman un grupo
heterocicloalquilo © heteroarilo; y RY*® y R¥ son,

independientemente, hidrégeno, alquil o alquil-R?®.

51y
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40.E1 compuesto de acuerdo a la reivindicacién 39 que

incorpora la cadena lateral

Nowt S Swn
Ryy ) Ry }r
o My
N
[ ) "l \'.'
Q
Ry
7= L~

En donde R'" es hidr6geno o alquilo y R!” hidrégeno o

halo.

41.E1l compuesto acuerdo a la reivindicacién 39 en donde
R'® es hidrdgeno, metil, etilo, o -{CHz)nCH;-R?*®* en
donde n es 0, 1, o 2; y R®® es OH, OMe, F, CN, CFs,
SOCHs o S02CHs, “NR3oCOR31, —NR1oCOORa3; , =NR30S502Ra;, —

C (O}NR3oR31, © tiene la férmula

Do IR R
Re R o als Js I

58
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En donde R*® es hidrégeno, alquilo, o alquilo sustituido.

42 .Los compuestos de acuerdo a la reivindicacién 39 en
donde R!® es etilo, metoxietilo, CH;CH.F, O CH,CH.CN;
R es bromo o cloro; R es metoxi o hidrégeno; y R

es hidrégeno.

43.Un compuesto tiene la fbrmula

En donde

R'® es hidrbgeno, alquilo, arilo, o alquilo-R%*3;

R?»®* es hidr6geno, hidroxi, tiol, alquenilo, alcoxi,
tiocalcoxi, amine, halo, cianc, sulfoxi, sulfonilg,

-NR*cooR*, -NR¥C(0)*, -NR¥s0,R*, -C(0O)NR*R*,
heteroarilo o heterocicloalquilo;

R, RY™ y R!Y son, independientemente, hidrégeno,
halégeno, o alcoxi; o R'® y R juntos forman un grupo
heterocicloalquilo o heteroarilo; y R¥*® y R son,
independientemente, hidrogeno, alquilo, cicloalquilo o

alquilo-R?®,
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44. E1 compuesto acuerdo a la reivindicacién 43 en donde
R!® es -(CHz)nCH2-R?® en donde n es 0, 1, 2 o 3 y R*® es
OH, OMe, F, CN, CFs;, SOCHs o SO;CHs, -NR™C({O)R*, -

NR3°COOR?, -NR*°S0,R¥, -C{O)NR®R¥, o tiene la fé6rmula:

(] .
Hb e
' Ry Rn
."-'.-u N N Ry ~N _C h__"
2 = T <X <D <
en donde R** es hidr6geno, alquilo, o alquilo sustituido.

45. E1 compuesto de acuerdo a la reivindicacién 43
en donde R'® es metilo, etilo, CH,F, metoxietilo, CH,CH,F,
0 CHzCHzCH,SOCH;, R!” es bromo; R!'® es hidrégeno, metoxi, o

fluoro; y R!® es H.

46. El1 compuesto de acuerdo a la reivindicacién 45

incorpora la cadena lateral
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5\¢

“an Sne T
HO. HO. HO
Ry Rz Rey
o \ NAg NRg
[+ ]
“uH -
HO. i S
HO.
O
o Ry Ryy
z—-m. Neo ] Ryy

En donde R es hidrégeno o alquilo, y R es

hidrégeno o halo.

47. Un compuesto tiene la formula

» Ru ' Ay PRy

En donde cada R'® es independientemente hidrégeno,

alquilo, arilo, o -alquil-R%*;
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R?*® es hidré6geno, hidroxi, tiocl, alqguenilo,
tioalcoxi, amina, halo, c¢iano, sulfoxi, sulfonil, -
NR3°COOR?!, -NR¥*C (0)R¥M, -NR?°S0,R¥, -C (0) NR*°R¥,

heteroarilo o heterocicloalquilo;

R, R*® Y R son, independientes, hidrégeno,
halégeno, o alcoxi; o R y R! juntos forman un grupo

heterociclo o heteroarilo; ¥y

R¥® y R son, independientes, hidrégeno, alquilo,

cicloalquilo o alquil-R%5-

El compuesto de acuerdo a 1la reivindicacién 1

seleccionado a partir del grupo que consiste de:

Un compuesto de acuerdo a la reivindicacién 1 que

tiene la f6rmula:

(S)-4-(2-Hidroxi-l1-fenil-etilamino)-3~(6-imidazol-1-

il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-ona;

() -4-[2-Hidroxi-2-{3-iodo-fenilo)~etilamino}-3-(6-
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona;

5\4
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() -4-]2- (3-Bromo-fenilo)-2-hidroxi-etilamino]-3-{6-
imidazol-1-11-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona;

(S)-4-[2- (2-Cloro—-fenilo) -1-hidroximetil-etilamino]-

3-{6-imidazol-1-il-4-metil-1H-benziminazol-2-1i1)-1H-

piridin-2-cona:;

(S)-4-f2- (3—-Cloro-fenilo)j-1-hidroximetil-etilamino}-

3-(6-imidazol-1-il-4-metil-1H~-benziminazol-2-il)-1H-

piridin-2-ona;

(S} -4-[2- (4-Cloro-fenilo)-1-hidroximetil-etilamino]-

3-{6~-imidazol-1-il-4-metil-1H-benziminazol-2-il)-1H-

piridin-2-cna;

(S)—-4-[2- (2-Bromo-fenilo)-1l-hldroximetil-etilamino]-

3-(6-imidazol-1-il-4-metil-1H~benzimidazol-2-il)-1H-

piridin-2-ona;

(S)-4-[2- (3-Bromo-fenilo)-1-hidroximetil-etilamino]-

3-(6-imidazol=-1-il-4-metil-1H-benzimidazol-2-il)-1H-

piridin-2-ona;
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(1) -4- (1-Hidroximetil-2-pentafluorfenil-etilamino) -
3-({6-imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-

piridin-2-ona;

{S}-4- (1-Hidroximetil-2-piridin-4-il-etilamino)-3-
(6-imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-

piridin-2-ona;

(S) -4-[1-Hidroximetil-2- (2-naftalenilo)-etilamino)]-

3-(6-imidazol-1-il1-4-metil-1H-benzimidazol=-2-il)~1KE-

piridin-2-ona;

3-{6-imidazol-1-il-4-metil-1H-benzimidazol-2-il)-4-

(piridin-2-ilmetoxi)-1H-piridin-2-ona:;

{t) -4~[2- (3-Bromo-fenilo) -2-fluoro~etilamino}-3- (6~

imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona;

(S)-2-[4- (1-Hidroximetil-2-fenil-etilamino)-2-oxo-
1,2-dihidro~-piridin~3-il}-7-metil-3H-benzimidazol-5-

carbonitrilo;

521
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() -2-{4-[2- {(3-Cloro-fenilo)}-2-hidroxi-etilamino]-2-
oxo-1,2-dihidro-piridin-3-il}~7-metil-3H-benziminazol-5-

carbonitrilo;

(S)-2-{4-[2- (3-Cloro-fenilo)-1-hidroximetil-
etilamino]-2-o0x0-1,2-dihidro-piridin-3-il}~7-metil~3H-

benziminazol-5-carbonitrilo;

() -2-{4-[2- (3-Bromo-4-metoxi-fenilo)-2-hidroxi-
etilamino}-2-oxo-1,2-dihidro-piridin-3-il}-7-metil-3H-

benziminazol-5-carbonitrilo;

() -2-{4-[2- (3-Fluoro-fenilo)-2-hidroxi-etilamino]-2-
oxo-1,2-dihidro-piridin-3-il}-7-metil-3H-benziminazol-5-

carbonitriloe;

(+)-2-{4-[2- (3-Bromo-fenilo)-2-hidroxi-etilamino]-2-
oxo-1,2-dihidro-piridin-3-il}~7-metil-3H-benziminazol-5-

carbonitrilo;

(S)-2-[4- (2-Hidroxi-2-fenil-etilamino)-2-oxo-1, 2~
dihidro-piridin-3-il}-7-metil-3H-benziminazol-5-

carbonitrile;

52}
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(£)-3- (1H-Benzimidazol-2-il} -4-[2- (3-bromo-fenilo) -

2-hidroxi-etilamino]-1H-piridin-2-ona;

(S)-3-({1H-Benzimidazol-2-jil)-4-(l-hidroximetil-2-

fenil-etilamino)-1H~piridin-2-cna;

(t)-3-(1H-Benzimidazol-2-il)-4-[2- (3-bromo-4-metoxi-

fenilo}-2-hidroxi-etilamino]-1H-piridin~2-ona;

Acido (S)-4-{2-[4-(1l-Hidroximetil-2-fenil-etilamino)-
2-oxo0-1,2~dihidro-piridin-3-il]-7-metil-3H-benzimidazol-

5-il}-piperacina-l-carboxilico isopropilamida;

Acido (S)-4-{2-[4- (1-Hidroximetil-2-fenil-etilamino)-
2-oxo-1,2-dihidro-piridin-3-il]-7-metil-3H-benzimidazol-

5-il}-piperacina-l-carboxilico etilamida;

(S)-4- (1-Hidroximetil-2-fenil-etilamino)-3-{4-metil-
6-[4-(1l-fenil-metanoll)-piperazin-1-il]-1H-benzimidazol-

2-il}-1H-piridin-2-ona:

51
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(S)-4- (1-Hidroximetil-2-fenil-etilamino)-3-[6-(4-
isopropil-piperazin~1-il)-4-metil-1H-benzimidazol-2-il]-

l1H-piridin-2-ona;

(S)-3-[6-(4-Benzil-piperazin-1-il)-4-metil-1H-
benzimidazol-2-il]-4-(1-Hidroximetil=-2-fenil~etilamino) -

1B-piridin-2-ona;

(£)-3-{6-(4-Acetilo-piperazin-1-il)-4~-metil-1H~-
benzamidazol-2-il]-4-[2-(3-cloro-fenilo)-2-Hidroxi~-

etilamino)-1H-piridin-2-ona;

(¥)-4-[2-{3-Cloro-fenil)-2-hidroxi-etilamino]-3-(4-
metil-6-piperazin-1-il-1H-benzimidazol-2-il]-1H-piridin-

2-ona;

(+)-4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-3-[6-
(4-isopropil-piperazin-1-il)-4-metil-l1H-benzimidazol-2-

il)-1H-piridin-2-ona;

(S)-6-(1-Hidroximetil-2-fenil-etilamino)-5-(6-
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-3H-piridin-4-

ona;

{S}-2-[6-Cloro-5-(6-imidazol-1-il-4-metil-1H-
benzimidazol~2-il)-pirimidin-4-ilamino]-3-fenil-propan-1-

il;
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{S§)-4-({2-Hidroxi-2-fenil-etilamino)-3-(6-imidazol-1-

il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-ona;

(R)-4- (2-Hidroxi-2-fenil-etilamino)-3-{6—imidazol-1-

il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-ona;

(1S, 2R) -4- (1-Hidroxi~-indan-2-ilamino) ~3- (6-imidazol-

1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-ona;

(1) -4-[2-Hidroxi-2-(3-hidroxi-fenil)-etilamino]-3-
(6-imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H~-

piridin-2-ona;

(S)-4-(2-Hidroxi-2-piridin-2-il-etilamino)-3-(6-
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona;,

(£)-N-(3-{1-Hidroxi-2-[3-(6-imidazol-1-il-4-metil-
1H-benzimidazol-2-il)-2-oxo0-1,2-dihidro-piridin-4-

ilamino]-etilo}-fenil)-metanesulfonamida;

()-4-[2- (3-Fluoro-fenil)-2-hidroxi-etilamino]-3-(6-
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona;

51
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(£)-4-[2-(3-Cloro-4-fluoro-fenil)-2-hidroxi-
etilamino]-3-(6-imidazol-1-il-4-metil-1H-benzimidazol-2-

il)-1H-piridin-2-ona;

{(S})-4-[2-(3-Fluoro-fenil)-l1l-hidroximetil-etilamino]-
3-(6-imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-

piridin-2-cna:;

{(+)-4-[2-(3-Cloro-fenil)-2-hidroxli-etilamino]-3-(6-

imidazol-1-il-1H-benzimidazol-2-il)-1H-piridin-2-ona;

(£)-4-[2-(3-Bromo-4-metoxi-fenilo)-2-hidroxi-
etilamino]-3-(6-imidazol-1-il-4-metil-1H-benzimidazol-2-

il)-1H-piridin-2-ona;

(S)-4-[2-(3-Bromo~fenilo)-2-hidroxi-etilamino]~3-(6-
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona;

(S)—-4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino] -3-(6-
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

onaj;

(R)-4-[2-{3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6-
imidazol-1-if-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona;
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(£)-4~[2- (3-Cloro-4-metoxi-fenilo)-2-hidroxi-
etilamino]-3-(6-imidazol-1-il-4-metil-1H-benzimidazol-2-

il)=-1H-piridin-2-ona;

Acido (+)-(2-Cloro-4-{1-hidroxi-2-[3-(6—-imidazol-1-
il-4-metil-1H-benzimidazol-2-il)-2-oxo-1,2-dihidro-

piridin-4-ilamino)-etil]-fenil)-carbanico metil éster;

(s)-4-(1-Hidroximetil-2-fenil-etilamino)-3-[4-metil-
6- (4-metil-piperazin-1-il)-1H-benzimidazol-2-il]~-1H-

piridin-2-ona;

(8)-4-({1-Hidroximetil-2-fenil-etilamino)-3-[4-metil-
6- (4~-n-butil-piperazin-1-il)-1H-benzimidazol-2-il]-1H-

piridin-2-ona;

(s)-3-{6-[4-2-Hidroxi-etil)-piperazin-1-il}-4-metil-
1H-benzimidazol-2-il}=-4=-(l~hidroximetil-2-fenil-

etilamino)=-1H-piridin=-2-ona;

Acido (s)=-4-{2-[4~ (1l-Hidroximetil~-2-fenil~-
etilamino)-2-oxo-1, 2-dihidro-piridin-3-il]-7-metil-3H-

benzimidazol-5-il}-piperazin-l-carboxilico amida;

()-4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-3-(4-
metil-6-piperazin-l-il-1H-benzimidazol-2-il)-1H-piridin-

2-ona;
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(+)}-4-[2- (3-Cloro-fenil)-2-hidroxi-etilamino]-3-[6-
(4-etil~-piperazin-1-il)-4-metil-1H-benzimidazol-2-11)-1H-

piridin~2-ona;

() -4-[2- (3-Cloro-fenil) ~2-hidroxi-etilamino]-3-{6-
{4- (2-hidroxi-etil)piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

() -4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-3-(4-
metil-6-morfolin-4-il-1H-benzimidazol-2-il}-1H-piridin-2-

ona;

(£)-4-[2-(3-Bromo-fenil) -2-hidroxi-etilamino] -3-(4-

metil-6~morfolin-4-il-1H-benzimidazol-2-il}-1H-:

() -4-[2- (3-Bromo—4-metoxi-fenil)-2-hidroxi-
etilamino]-3-(4-metil-6-morfolin-4-il-1H-benzimidazol-2-

il)-1H-piridin-2-ona;

()-4-[2-(3-Bromo-fenil)-2-hidroxi-etilamino]-3-{6-
fd- (2-hidroxi-etil)-piperazin-1-il]-4-metil-1H-

benzimidazol-2-il)-1H-piridin-2-ona;



404

(1)-4-[2- (3-Bromo-fenil)-2-hidroxi-etilamino)-3-(4-
metil-6-piperazin-1~il-1H-benzimidazol-2-11}-1H-piridin~-

2-ona;

(t)-4-[2- (3-Bromo-fenil)-2-hidroxi-etilamino]-3-(4-
metil-6-piperazin-l~il-1H-benzimidazol-2-il}-1H-piridin-

2-ona;

(t)-3-[6-(4-Acetilo-piperazin-1-il)-4-metil—~1H-
benzimidazol-2-il]-4-[2- (3-bromo-fenil)-2-hidroxi-

etilamino]-1H-piridin-2-ona;

(s)-4-(1-Hidroximetil-2-fenil=-etilamino)-3-[4-metil-
6- (2-morfolin-4-il-etilamino)-1H-benzimidazel=-2-il]-1H-

piridin-2-ona;

(£)-6-[2-(3-Cloro-fenil)-2-hidroxi-etilamino)-5-(6-
imidazol-1-il-4-metil-1H-benzimidazol-2-il)-3H-pirimidin-
4-ona;

(x)-4-[2- (3-Cloro-fenil)~2-hidroxi-etilamino}-3-[6-
(1-hidroxi-l-metil-etil)-4-metil-1H-benzimidazol-2-il]-

l1H-piridin-2-ona;

()-3-(6-Aminometil-4-metil-1H-benzimidazol-2-il)-4-

[2~(3-Cloro-fenil)-2~hidroxi-etilamino]-1H-piridin-2-cna;

5
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(£)-4-[2-(3-Cloro-fenil)-2-hidroxi-etilamino]-3- (6~
hidroximetil-4-metil-1H-benzimidazol-2-il)-1H-piridin-2-

ona;

{(s)-4-(1-Benzil-2-Hidroxi-etilamino)-3-(4-metil-6-

morfolin-4-il-1H-benzimidazol-2-il)-1H-piridin-2-ona; y

(s)-4-(1-Benzil-2-Hidroxi-etilaming)-3-({4-metil-6-

piperidin-1-il-1H-benzimidazol-2-il)-1H-piridin-2-ona;

49. El1 compuesto de acuerdo a la reivindicacién 1

seleccionado a partir del grupo que consiste de:

(s)-4-(1-Benzil-2-Hidroxi-etilamino)-3-{(4-metil-6-

piperidin-l1-il-1H-benzimidazol-2-il)-1H-piridin-2-ona;

4-[2-(3-Cloro-4-metilsulfanil-fenilo)-2-hidroxi-
etilamino}-3-(4-metil-6-piperazin-l1-il-lH-benzimidazol-2-

il)-1H-piridin-2-ona;

4-[2-(3=-Cloro-4-fluoro-fenilo}-2-hidroxi-etilamino]-
3-{4-metil-6-piperazin-1-il~1H-benzimidazol-2-il)-1H-

piridin-2-ona;
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3-[4-({2-{4-[2- (3-Cloro-fenilo)}-2-hidroxi-etilamino] -
2-0x0-1, 2-dihidro-piridin-3-il}-7-metil-3H-benzimidazol-

5-il]-piperazin-l-il]propionitrilo;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6-[4-
(2-metanosulfonil-etilo)-piperazin-1-il}-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

3-[4-(2-{4-[2- (3-Bromo-4-metoxi-fenilo)-2-hidroxi-
etilamino]-2-ox0-1,2-dihidro-piridin-3-il}-3H-

benzimidazol-5-il)-7-metil-piperazin-1-il]propionitrilo;

Acido 4-(2-{4-[2-(3-Cloro~fenilo)-2-hidroxi-
etilamino]-2-oxo0-1,2-dihidro-piridin-3-il}-7-metil-3H-
benzimidazol-5-il)-piperazin-l-carboxilico 2-fluoro-etil

éster;

Acido 4-(2-{4-{2-(3-Cloro~fenilo)-2-hidroxi-
etilamino]-2-oxo-1,2-dihidro-piridin-3-il}-7-metil-3H-
benzimidazol-5-il)-piperazin-l-carboxilico 2-metoxi-etil

&ster;

Acido 4-(2-{4-[2-{3-Cloro~fenilo)—-2-hidroxi-
etilamino)-2-oxo-1,2-dihidro~piridin-3-il}-7-metil-3H-
benzimidazo0l-5-il)-piperazin-l-carboxilico tert-butil

éster;
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Acido 4-(2-{4-[2-(3-Cloro-fenilo)-2-hidroxi-

etilaminol-2-oxo-1,2-dihidro-piridin-3-il}-7-metil-3H-

benzimidazol-5-il)-piperazin-l-carboxilico prop-2-1nil
éster;
Acido 4-(2-{4-[2- (3-bromo-4-metoxi-fenilo)-2-

hidroxi-etilamino)-2-oxo-1,2-dihidro-piridin-3-il}-7-
metil-3H-benzimidazol-5-il)-piperazin-l1-carboxilico Pert

butil éster;

Acido {s)-4-(2-{4-[2- (3-bromo-4-metoxi-fenilo]-2-
Hidroxi-etilamino)}-2-oxo-1,2-dihidro-piridin-3-il}-7-
metil-3H-benzimidazol-5-il) -piperazin-1-carboxilico etil

éster;

4-[2-(3-Cloro-4-metoxi-fenilo)-2-hidroxi-etilamino]-
3-{6-[4-(3-fluoro-propil) -piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-[2-(3-Cloro-fenileo)-2-hidroxi-etilamino]-3-{6-[4-
{2-fluoro-etil)-piperazin-1-il]-4-metil-1H-benzimidazol-

2-il}-1B-piridin-2-ona;

4-[2-(3—-Cloro-4-fluoro-fenileo)-2-hidroxi-etilamino]-
3-{6-[4-(3-fluoro-propil)-piperazin-i-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;
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4-[2-({3-Bromo-4-metoxi-fenilo)-2-hidroxi-etilamino]-
3-{6-[4-(3-fluoro-propil)-piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilaminoc]-3-{4-
metil-6-[4-(3,3,3-trifluoro-propil)-piperazin-1-i11]-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-(2-(3-Cloro-fenilep)-2-hidroxi-etilamino]-3-{6-[4-
{(3—fluoro-propil)-piperazin-1-il]-4-metil-1iH-

benzimidazol-2-il}~-1HB-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{4-
metil-6-[4-(3,4,4-triflvoro-but-3-enil)-piperazin-1-il]-

1H-benzimidazol-2-il}-1H piridin-2-ona;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6-[4-
(3-fluoro-2-hidroxi-propil)-piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H piridin-2-ona:

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6-[4-
(2-hidroxi-2-metil-propil)-piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

(S)=4-[2=(3-Cloro-fenilo)-2-hidroxi-etilamnino] ~3-{6-
[4- (2-hidroxi-etilo)-piperazin-1-il]-4-metil-1H-

benzimidazol~2-il}-1HB-piridin-2-ona;
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(S)-4-[2- (3-Bromo-4-metoxi~fenilo)-2-hidroxi-
etilamino]-3-{6-[4-{2-hidroxi-etilo)-piperazin-1-il]-4-

metil-1H-benzimidazol-2-il}-1H-piridin-2-ona;

[4-(2-{4-[2- (3-Cloro—-fenilo)-2-hidroxi-etilamino]-2-
oxo-1,2-dihidro-piridin-3-il}-7-metil-3H-benzimidazol-5-

il)-piperazin-l1-il]-acetonitrilo;

4-{2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-(6-[4-
(4-fluoro-butiril)-piperazin-1-ill-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6-[4-
{2,2-difluoro-acetilo)-piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino}-3-{6-(4-
(2-metanosulfonil-acetilo)-piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

3-[6-(4-Acetilo-piperazin-1-il)-4-metil-1H-
benzimidazol-2-il]-4-[2-(3-cloro-fenilo)-2-hidroxi-

etilamina)-1H-piridin-2-ona;

5ol
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4-[2-(3-Cloro-fenilo)-2-hidroxi-gtilamino]-3-(4-
metil-6-{4-[2-(1-oxo-11l4-tiomorfolin-4-il)-acetilo]-

piperazin-1-il}-1H-benzimidazol-2-il}-1H-piridin-2-ona;

4-[2- (3-Cloro-fenilo)-2-hidroxi-etilamino]-3-(6-{4-
[2-(1,1-dioxo-116-tiomorfolin-4-il)-acetilo]-piperazin-1-

il}—4-metil-1H-benzimidazol-2-il}~1H-piridin-2-ona;

4=-[2-{3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{4-
metil-6-[4- (2-tiomorfolin-4-il-acetilo)-piperazin-1-ilj-

1H-benzimidazol-2-il}-1H-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6-[4-
(2-metanosulfonil-acetilo)-piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4- (2~ (3-Cloro-fenilo)-2-hidroxi-etilamino]-3~{6-[4-
(2-metoxi-acetilo)-piperazin-1-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-[{2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{4-
metil-6-[4-(2-metisulfonil-acetilo)-piperazin-1-il]-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

3-{6-[4-(2-Cloro-acetilo)-piperazin-1-il]-4-metil-
1H-benzimidazol-2-i11}-4-[2- (3-cloro-fenilo)-2-hidroxi-

etilaminal ~-1H-piridin-2-ona;
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{S})-4-(2-{4-[2~ (3-Bromo-4-metoxi-feniloc)-2-hidroxi-
etilamino]-2-oxo0-1,2-dihidro-piridin-3-il}-7-metil-3H-

benzimidazol-5-il) -piperazin-l-carbaldehido;

(S)-4-(2-{4-[2~(3-Cloro-fenilo)-2-hidroxi-
etilamino]-2-oxo0-1,2-dihidro-piridin-3-il}-7-metil-3H-

benzimidazol-5-il)-piperazin-l-carbaldehido;

(S)-4-{2-(3-Cloro-fenilo)-2-hidroxi-etilamino}-3-(4-
metil—6-morfolin-4-il-1H-benzimidazol-2-il)-1H-piridin-2-

ona;

4-[2- (3-Bromo-4-metoxi-fenilo)-2-hidroxi-etilamino}-
3-(4-metil—6-morfolin-4-il-1H-benzimidazol-2-il)-1H-

piridin-2-ona;

4-[2-(3-Cloro-4-fluoro—-fenilo)-2-hidroxi-etilamino] -
3-(4-metil—6-morfolin-4-il-1H-benzimidazol-2-il)-1H-

pirtdin-2-ona;

4-[2-(3-Cloro-4-metoxi-fenilo)-2-hidroxi-etilamino]-
3-(4-metil—6-morfolin-4-il-1H-benzinidazol-2-il)-1H-

piridin-2-ona;
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4-[2- (7-Bromo-2, 3-dihidro-benzofuran-5-il) -2-
hidroxi-etilamino]-3-{4-metil—6-morfolin-4-il-1H~

benzimidazol-2-il)-1H-piridin-2-ona;

4-[2-(3-Cloro-fenllo)-2-(S)-hidroxi-etilamino]-3-(4-
metil-6-[2(S), 6 (R)-dimetil-morfolin-4-il}-1H-

benzimidazol-2-il]-1H-piridin-2-ona;

4-[2- (3-Bromo-4-metoxi-fenilo)-2-(S)-hidroxi-
etilamino]-3-[4-metil—6-[2 (S}, 6 (R)-dimetil-morfolin-4-~

il]-1H-benzimidazol-2-il]-1H-piridin-2-~ona;

4-[2-(3-Cloro-fenilo)-(S)-2-hidroxi-etilamino]-3-{6-
[ (R)-2-fluorometil-morfolin-4-il]-4-metil-1H-
benzimidazol-2-il}-1H-piridin-2-ona Yy 4-[2-(3-cloro-
fenilo)-{S)-2-hidroxi-etelamino]-3-{6-[(S)-2-fluorocmetil-
morfolin-4-il]—-4-metil-1H-benzimidazol-2-il}-1H-piridin-

2-ona;

4-[2- (3-Bromo-4-metoxi-fenilo)-{S)-2-hidroxi-
etilamino}-3-{6-{{R)-2-fluocrometil-morfolin-4-il)-4-
metil-1H-benzimidazol-2-il]-1H-piridin-2-ona y 4-[2-(3-
bromo-4-metoxi-fenilo)-(S)-2-hidroxi-etelamino]-3—-{6-
[(5)-2-fluorometil-morfolin-4-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;
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4-[2- (3-Cloro-4-metoxi~fenilo) - (S)-2-hidroxi-
etilamino)-3-{6-[ (R)-2-fluorometil-morfolin-4-il]-4-
meti1—1H—benzimidazol—2—il}le—piridin-Z—ona y 4-[2-(3-
Cloro-4-metoxi-fenilo)~-(S)-2-hidroxi-etilamino]-3-{6-
[(S)-2-fluorometil-morfolin-4-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-[2-(7-Bromo-2, 3-dihidro-benzofuran-4-il-4)-(S)-2-
hidroxi-etilamino]-3-{6-[ (R)-2-fluorometil-morfolin-4-
il]-4-metil-1H-benzimidazol-2-il}-~1H-piridin-2-ona y 4-
[2- (7-Bromo-2, 3-dihidro-benzofuran-4-il}-(S)-2-hidroxi-
etilamino]-3-{6-[{S)-2-fluorometil-morfolin-4-il]-4-

metil-l1H-benzimidazol-2-il}~-1H-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-(S)-2-hidroxi-etilamino]-3-{6-
[(R)=-2-hidroximetil-morfolin-4-il]-4-metil-1H-
benzimidazol-2-il}-1H-piridin-2-ona Y 4-[2-(3-Cloro-
fenilo)-(S)-2-hidroxi-etilamino]-3-{6-[({S)-2-hidroxi-
metil-morfolin-4-il]-4-metil-1H-benzimidazol-2-il}-1H-

piridin-2-ona;

4-[2~ (3-Bromo-4-metoxi-fenilo)}-(S)-2-hidroxi-
etilamino]-3-{6-[(R)-2-hidroximetil-morfolin-4-il]-4-
metil-1H-benzimidazol-2-il}-1H-piridin-2-ona y 4-[2-(3-
Bromo-4-metoxi-fenilo}-(S)-2-hidroxi-etilamino]-3-(6-
[(S)-2-hidroxi-metil-morfolin-4-il}-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;
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4-[2-(3-Cloro-4-metoxi-fenilo)-(S)-2-hidroxi-~
etilamino]-3-{6-[{(R)-2-hidroxinetil-morfolin-4-1il1]-4-
netil-1H-benzimidazol-2-il}-1H-piridin-2-cna y 4-[2-(3-
Cloro-4-metoxi-fenilo) - (S)-2-hidroxi-etilamino]-3-{6-
[(S)-2-hidroxi-—metil-morfolin—-4-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-(S)~2-hidroxi-etilaminp]-3-{6-
[(R)-2-metil-morfelin-4-il]-4-metil-1H-benzimidazol-2-
il}-1H-piridin-2-ona Yy 4-~[2-(3-Cloro-fenilo)-({5)-2-
hidroxi-etilaming]-3-{6-[{S)-2-metil-morfolin-4-11]-4-

metil-1H-benzimidazol-2-il}-1H~piridin-2-ona;

4-[2- (3-Bromo-4-metoxi-fenilo)-(S)-2-hidroxi~
etilamino]-3-{6-[(R)-2-metil-morfolin-4-il]-4-metil-1H-
benzimidazol-2-il}-1K-piridin-2-ona y 4-[2-(3-Bromo-4-
metoxi-~fenilo)-(S)-2-hidroxi-etilamine]-3-{6-[({5)~2-
metil-morfolin-4-il]-4-metil-1H-benzimidazol~2-il}-1H~-

piridin-2-ona;

4-[2-(3-Cloro-4-metoxi-fenilo)-(S)-2-hidroxi-
etilamino]-3-{6-[{R)-2-metil-morfolin-4-il]-4-metil-1H-
benzimidazol-2-il}~1H-piridin-2-ona y 4-[2-(3-Cloro-4-
metoxi~fenilo}- (S)-2-hidroxi-etilamino]-3-{6-[(S)-2-
metil-morfolin-4-il)-4-metil-1H-benzimidazol~2-il}-1H-

piridin-2-ona;



415
\

4-[2-(3-Cloro-fenilo)-(S)-2-hidroxi-etilamino]-3-{6~
[ (R} -2-metoximetil-morfolin-4-il]-4-metil-1H-
benzimidazol-2-il}-1H-piridin-2-ona y 4~[2-(3-Cloro-
fenilo)-(S}-2-hidroxi-etilamino]-3-{6-[(S)-2-metoxi-
metil-morfolin—-4-il]-4-netil-1H-benzimidazol-2-il}-1H-

piridin-2-ona;

4—[2—(3—Bromo-4—metoxi-fenilo)L(S)—2-hidroxi—
etilamino]-3-{6-{ (R) -2-metoximetil-morfoiin-4-il]-4-
metil-1B-benzimidazol-2-il}-1H-piridin-2-ona y 4-[2-(3-
Bromo-4-metoxi-fenilo)}-(S)-2-hidroxi-etilamino]-3-{6-
[(S)-2-metoxi-metil-morfolin-4-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-[2-(3-Cloro-4-metoxi-fenilo)-(S)-2-hidroxi-
etilamino]-3-{6-[ (R)-2-metoximetil-morfolin-4-il]-4-
metil-lH-benzimidazol-2-il}-1H-piridin-2-ona y 4-([2-(3-
Cloro-4-metoxi-fenilo)-(S)-2-hidroxi-etilamino]-3-{6-
[(S)-2-metoxi-metil-morfolin-4-il]-4-metil-1H-

benzimidazol-2-il}-1H-piridin-2-ona;

4-[2-({3-Cloro-fenilo)-2(S)-hidroxi-etilamino}-3-[4-
metil-6-(4-metil-piperadin-1-il}-1H-benzimidazol-2~1il]-

1H-piridin-2-ona;
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4-[2- (3-Bromo-4-metoxi-fenilo)-2(S)-hidroxi-
etilamino]-3-[-4-metil-6-(4-metil-piperadin-1-il)-1H~

benzimidazol-2-il]-1H-piridin-2-ona;

4-[2- (3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6~[4-
(acetamida) ~piperadin-1-il]-4-metil-1H-benzimidazol-2-

il]~1H-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6~-[4-
{2-hidroxiacetamida)-piperidin-1-il]-4-metil-1H-

benzimidazol-2-il]-1H-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino}-3-{6~[4-
(2-fluorocacetamida)-piperidin-1-il]-4-metil-1H-

benzimidazol-2-il]-1H-piridina-2-ona;

4-[2-{3-Bromo-4-nmetoxi-fenilo)-2-hidroxi-etilamino) -
3-{6-[4~(acetamida) -piperadin-1-il)-4-metil-1H-

benzimidazol-2-il]-1H-piridin-2-ona;

4-[2-(3-Bromo-fenilo)-2-hidroxi-etilamino]-3-{6~[4-
{(2hidroxiacetamida)-piperadin-1-il]-4-metil-1H-

benzimidazol-2-il]-1H-piridin-2-ona;

4-[2-(3-Cloro-fenilo)-2-hidroxi-etilaminoj-3-{6-[4-
(2-fluoroacetamida)~piperidin-1-il]-4-metil-1H-

benzimidazol-2-11]1-1H-piridin-2-ona;
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4-[2-{3-Cloro—-fenilo)-2-hidroxi-etilamino]-3-{6-[4-
(2-metoxietoxicarbamoilo) -piperidin-1-il]-4-metil-1H-

benzimidazol=-2-il]-1H-piridin-2-ona;

4~[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6-[4-
metoxietoxicarbamoilo)-piperidin-1-il]-4-metil-1H-

benzimidazol-2-il]-1H-pirldin-2-ona;

4~[2- (3-Cloro-fenilo)-2-hidroxi-etilamino]-3-{6-[4-
(2-fluoroetoxicarbamoilo}-piperidin-1-11)-4-metil-1H-

benzimidazol-2-il]-1H-piridin-2-ona;

(S)-4-[2-(3-Cloro-fenilo)-2-hidroxi-etilamino]-3-[4-
metil-6-{2-morfolin-4-il-etoxi)-1H-benzimidazol-2-il1]-1H-

piridin-2-ona;

(S)-4-[2- (3-Bromo-4-nmetoxi-fenilo)}~2-hidroxi-
etilamino]-3-[4-metil-6-(2-moxrfclin-4-il-etoxy)-1H-

benzimidazol-2-il1]-1H-piridin-2-ona;

(S)-4-[2-(3-Cloro-fenilc) -2-hidroxi-etilaminoc]-3-[4-
metil-6-(2-morfeolin-etoxi)-1H-benzimidazopl-2-11)-1H-

piridin-2-ona;
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(S)-4-[2-(3-Cloro-fenilo)~2-hidroxi-etilamino]-3-[4-
metil-6- (2-hidroxi-etoxi)-~1H-benzimidazol-2-il]-1H-

piridin-2-ona;

(S)-4-[2- (3-Bromo-4-metoxi-fenilo)-2-hidroxi-
etilamino]-3-[4-metil-6-(2-morfolin-4-il-propoxi)~1H-

benzimidazol-2-il]-1H-piridin-2-ona;

(S)-4-[2-{3-Cloro-fenilo)~-2-hidroxi-etilamino]-3-[4-
metil-6-({2-morfolin-4-il-propoxi)-1H-benzimidazol-2-il]-

1H-piridin-2-ona;

{S}-3-(4-Bromo—-6-morfoin-4-ilmetil-1H-benzimidazol-
2-il]}-4-{2-(3-clomo-fenilo)-2-hidroxi-etilamino]-1H-

piridin-2-ona;

(S)~-3-[4-Bromo-6- (4-metil-piperazin-1-ilmeil-1H-
benzimidazol-2-il]-4-[2-(3-clomo-fenilo)-2-hidroxi-

etilamino]-1H-piridin-2-ona;

(S)-4-[2-(3-Cloro-fenilo)~-2-hidroxi-etilamino]-3-[4-
metil-6-{4-etil-6-(4-metil-piperazin-l-ilmetil)-1H-

benzimidazol-2-il)-1H-piridin-2-ona;

4~[2-(3-Cloro-fenilo)=-2(S)-hidroxi-etilamino]-3-[4-
metil-6-(1,4,5,6-tetrahidropirimidina-1-il)-1H-

benzimidazol-2-il]-1H-piridin-2-ona;
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4-[2-(4-metoxi-3-Cloro-fenilo)-2(S)-hidroxi-
etilamino]-3-[4-metil-6-(1,4,5, 6-tetrahidropirimidina-1-

il)-1H-benziridazol-2-1l)-1H-piridin-2-ona;

50. Una composiciétn farmacéutica comprende un
compuesto de acuerdo a la reivindicacién 1 y un portador

aceptable farmacéuticamente.

5l. La composicién farmacéutica de acuerdo a 1la
reivindicaciétn 50 comprende ademids al menos un agente

anti-cancerigeno formulado como una dosis fija.

52. La conmposiciétn farmacéutica de acuerdo a la
reivindicaciétn 51 en donde dicho agente anti-cancerigeno
se selecciona a partir del grupo que consiste de:
tamoxifeno, toremifeno, raloxifeno, droloxifeno,
yodoxifeno, acetato de megestrol, anastrozol, letrazol,
borazol, exemestano, flutamida, nilutamida, bicalutamida,
acetato de ciproterona, acetato de goserelina, luprolida,
finasterida, herceptina, metotrexato, 5-fluorouracilo,
arabinosida citosina, doxorubicina, daunomicina,
epirubicina, idarubicina, mitomicina-C, dactinomicina,
mitramicina, cisplatina, carboplatina, melfalan,
clorambucil, busulfan, ciclofosfamida, ifosfamida,

nitrosoureas, tiotefan, vincristina, taxol, taxotere,

2
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etoposida, teniposida, amsacrina, irinotecan, topotecan,
una epotilona, Iressa, Q0SI-774, inhibidcres de
angiogénisis, inhibidores de EGF, inhibidores de VEGF,
inhibidores de CDK, inhibidores de Herl y Her2 vy

anticuerpos monoclonales.

53. Un método de tratar una condicién asociada con
al menos una encima de tirocina cinasa comprende
administrar a una especie de mamifero en necesidad de tal
tratamiento wuna cantidad efectivo de un compuesto de

acuerdo a la reivindicacién 1.

54. El método de acuerdo a la reivindicaciédn 53 en
donde dicha enzima de tirocina cinasa es Abl, CDK’s, EGF,
EMT, FGF, FAK, Flk-1/KDR, HER-2, IGF-1R, IR, LCK, MET,

PDGF, Src, o VEGF.

55. El método de acuerdo a la reivindicacién 53
comprende ademds administrar a dicha especie de mamifero
al menos otro agente anti-cancerigeno en combinacién con

dicha compuesto.

56. E1l método de acuerdo a la reivindicacién 53 en

donde la condicién es cancer.

57. Un método para tratar céancer comprende

administrar a una especie de mamifero en necesidad de tal

549
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tratamiento una cantidad efectiva terapéuticamente de la

composicién de la reivindicacién 50 o 51.

58. Un método para tratar enfermedades
proliferativas comprende administrar a una espgbie en
necesidad de tal tratamiento wuna cantidad efectiva
terapéuticamente de la composicién de la reivindicacién

50 o 51.
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La presente invencién suministra compuestos de
férmula (de férmula 1) y sales farmacéuticamente
aceptables de estos. Los compuestos de la férmula I
inhiben las enzimas de la tirosina cinasa haciéndolas de
esta manera wUtiles como agentes anticancerosos. Los
compuestos de f6rmula I también son 1tiles para el
tratamiento de otras enfermedades que pueden ser tratadas

al inhibir las enzimas de la tirosina cinasa.
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SIR: IN THE INTERNATIONAL APPLICATION

This is a timely response to the Written Opinion roniled on Juty 24, 2003 in the above-referenced
application. Claim 1 in the subject application has been amended as shown in the attached substitute
sheets to more clearly set forth the substituents at R® and R*. The compounds disclosed in the cited
references, Nawwar et al. (RN 153259-12-2 and RN 153259-13-3); Pednekar (RN 81608-02-8 and RN
81608-03-9); Chimmiri (RN 104152-74-1) are not within the scope of the claims as amended. Thus,
Applicants herewith submit replacement pages 221, 221-1, and 222. Applicants respectfully submit that
no new matter is bereby being introduced into the application.

No fee is believed to be due in conjunction with this submission. However, should any fec be
due, kindly charge such fee to Deposit Account No. 19-3880.

S.
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P.O. Box 4000
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AMENDED SHEET 556 (&
What Is claimed is:

1. A compound according to formula I

R R ]?
R N W
DOrSY
RS R* R

its enantiomers, diastereomers, pharmaceutically acceptable salts, hydrates, prodrugs and
solvates thereof:

wherein

X is selected from the group consisting of N, C, C1~C; alkyl, Cy-C; alkyl
substituted with one or more R, and a direct bond;

Y is selected from the group consisting of Oand S ;

W is selected from the group consisting of N, C, O, and S; provided that if Wis O
or S, R’ is absent;

R, R, R}, RY, RS R, RY, R? are each independently selected from the group
consisting of H, Cy.4 alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, halo, amino,
OR®, NO;, OH, SR®, NR®R® , CN, CO,R®, CONR*R®, OCONR®R"!,
NRZCONR®R®, NR®SO,R®' , SO;NRFR®!, CONR®)NR®R®!, ary}, heteroary],
(CHz):OR®, (CHz).NR*R", (CH2).SR*, (CH,), aryl, (CHz), heteroaryl, ,

(CHa). heteracycloalkyl, NH-Z-aryl, end NH-Z-heteroaryl;
whereinnis 1 to 3;

R’ is H, C,¢alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, halo, amino,
OR%®, NO,, OH, SR®, NR“R® , CN, CO:R®, CONR®R®', OCONR¥R®!,
i\lRCONR“R". NR®SO,R® , SO;NR®R®, C(NR“)NR ¢! (CH;).OR®,
(CH2).NRR®, (CH)SR™, (CHz)n aryl, (CH,)a heteroaryl, (CHz), heterocycloalkyl, NH-
Z-aryl, and NH-Z-heteroaryl provided that R® is not Hif Y is S; and

221
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R' is H, C.alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, halo, amino,
NO,, OH, SR®, NR®R% , CN, CO:R®, CONR®RY, OCONR*R®!,

NRECONR®R®, NR®SO,R®! , SO.NRPRY, CONR®)NR®R?, (CH)WORY,
(CHa)NR*R®, (CH2).SR™, (CH;)a ary1, (CHz)s heteroary], ,
(CH,), heterocycloalkyl, NH-Z-aryl, and NH-Z-heteroaryl;

Z is selected from the group consisting of C; — C, alkyl, alkenyl, and alkynyl
chain; Z having one or more hydroxy, thiol, alkoxy, thioalkoxy, amino, halo, NR®SO,R®!
groups; Z optionally incorporating one or more groups selected from the group consisting
of CO, CNOH, CNOR®, CNNR®, CNNCOR® and CNNSO,R™" and

R®, and R® are independently selected from the group consisting of H, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, hydroxy, alkoxy, aryl, heteroaryl,
heteroarylalkyl, and alkyl-R** wherein

R is hydrogen, alkenyl, hydroxy, thiol, alkoxy, thioalkoxy, amino, alkylamino,
dialkylamino, aryl, heteroaryl, cyano, halo, sulfoxy, sulfonyl, -NR**COOR?, -
NR¥C(O)RY, -NR¥SO,RY, -C(O)NR¥R*, heteroaryl or heterocycloalkyl; and
R* and R*' are, independently, hydrogen, alkyl, cycloalkyi, or alkcyl-R™.

221-1
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2. The compound according to claim 1 wherein

R!, R’,R®*and R’ are H;

R:andR*areHor F;

YisO;

X is selected from the group consisting of N and CH;

WisN;

R’ is selected from the group consisting of H, methyl, ethyl, isopropy},
secondary butyl, cyclopropyl, F, and CFs;

R® is selected from the group consisting of H, 2-aminomethylpyridine,
NHCH;CH(OH)Ph, NHCH,CH(OH)(3-Cl-Ph), NHCH,CH(OH)(3-Br-Ph),
NHCH,CH(OH)(3-Br-4-OMe-Ph), NHCH(CH,OH)CH,;Ph, NHCH,CH(OH)ary},
and NHCH(CH;OH)CHaaryl; and

R? is selected from the group consisting of OR%, CINH)NHR®, C(O)NHR®
imidazole, imidazoline, tetrahydropyrimidine, piperazine, morpholine,
homamarpholine, piperidine, pyrrolidine, homopiperazine and amino; wherein

R® ig selected from the group consisting of H, alkyl, cycloalkyl,
heterocycloalkyl, and alkyl-R? wherein R* is hydrogen, alkenyl, hydroxy, thiol,
thioalkoxy, alkoxy, thioalkoxy, halo, cyano, sulfoxy, sulfonyl, -NR*COOR?, -
NR¥C(O)R®, -NR¥SO:R*!, -C(O)NR¥R?, or a heteroaryl or heterocycloalkyl; and

Ry and Ry, are, independently, hydrogen, alkyl, cycloalky, or alkyl-R™.

3.  The compound according to claim 2 wherein R? is —OR® and R® is alkyl, or —
alkyl-R%, wherein

559
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WRITTEN OPINION PCTIUSOBR 5_6]

L Basly of the opinion

1. With pegard 10 the elements of the inamational application:*
DX e intercational application ss ariginally filed

X e description:
pages 1-220 » 88 ariginafly filed
pages NONE , filed with the demd
pages NONE , filed with the letter of
E the claims:
pages 121-247 5 38 originally filed
pages NONE . &3 amended (together with any statement) undar Article 19
pages NONE » filed with the demand
pagea NONE , filed with the letter of
D the deawings:
pages NONBE , as originally filad
pages NONE » filed with the demand
pages NONE , fled with the letter of
D fhe sequence listing part of the description:
pages NONE , M originally filed
pages NONE , filad with the demand
pages NONE . filad with the leter of .

2. With regard to ths Ianguage, all the elements maried above were available or firnished to this Anthority in the
langnage in which the intermational application was filed, mless otherwise indicated under this fem.
Thess claments were available or famished to this Anthorlty in the following langiags which is;
the language of a translation frnished for the purposes of international search (under Rule23.1(b).
the language of poblication of the internationsl application (under Ruls 48.3(b)).
[} e 1anguage of the transiation furnished for the purposes of internationsl preliminary examination(onder Rules
55.2 axd/ar 55.3).
3. With regand to ey nucleotide and/or emino acid sequence disclosed in the international application, the written
opinion was drawn on the basis of the sequence listing:
contained in the international application in printed foom.
filed together with the international application in computer readable form,
[] furnished subsequently to this Authority in written form.
[[] fumished suheequently to this Antharity in computer readable form_
] The statement that the subsequently frnished written sequeace lsting does nnt g0 beyond the disclosure in the
international spplication ay fled hay been furnished.
[[] Tho statement et the infiormation recorded in computer readable fiorm is ideatical o the written sequence b
has been furnished.

4. [[] The smendments have resnited in the cancellation of:

[(] the descripion_ pages NONE
[]  the claims, Nos. NONE
the drawings, shects/fig NONE
S.D This apinion hes been drawn as if (some of) the smendments had not been mads, sines they have been considered o go
beyand the disclosare as filed, as indicated In the Supplementa] Box (Rale 70.2(c)).
% Replacement sheets which Aave been firnished 1o the recelving Office in rexponse fo an invitotion snder Article 14 ars referred o in
this apinion ar “ariginally flled. *

Form PCT/IPEA/408 (Box I) (uly 1998)
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V. Ressoned statement under Rale 66.2(a)(H) with regard to novelty, inventive step or industrial applicahility;
citations and explanations supporting such stutement

1. STATEMENT
Nowvelly (N) Cledos 2-38 YES
Cladms 1 NO
Inventive Step (IS) Claims 2-38 YES
Claims 1 NO
Indostrial Applicahility (IA) Claima 1-58 YES
Clakms NONE NO

2. CITATIONS AND EXPLANATIONS
Claim 1 lacky novelty under PCT Article 33(2) as being anticipated by NAWWAR et ol. Tho instently clsimed compounds resd on
fhe compounds disciossd fa the reference, sco the compounds RN 153259-12-2 rd RN 133239-13-3,

Clsim 1 lacks novelty under PCT Articie 33(Z) as being anticipated by PEDNEKAR et al. Tho instantly claimed compocnds read on
the compounds disclossd In the raference, see the compounds RN 81608-02-8 and RN 81608-03-9.

Claim 1 lacks novelty under PCT Article 33(2) as being anticipated by CHIMMIRI et o, The nstently clabmed componnds read an
the compound dsclased Iy the refirence, sce the compound RN 104152-74-1.

Clsim 1 lacks an lnvenitive step under PCT Articlo 33(3) as being obvioms over PEDNEKAR et al. The instanty clsimed compoonds
read on the referenco disciosed compounds or alterntively the enslogons compounds wmld have been obvicos to ane of ordinary
sidll in the art in view of the dyeing propertias of the reference compaunds.

Claims 2-58 meet the critayin of novelty and lnventive step set out in PCT Artice 332)-(3), becamme the prior art (e.3., CHIMMIRI
ot al.) does not teach or fidrly suggest the instantly claimad compomnds.

Claims 1-58 mest the critaris set out in PCT Article 33(4), as the claimed compounds are discliosed to be ueeful as therapeutic agents
having entl-cancer activity and thus meet the criferia of fndostrial spplicability becanes the subject matter clsimed cen be mads or

used in indnstry.

Form PCT/IPEA/408 (Box V) (fuly 1998)
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Internaticnal spplication No.
WRITTEN OPINION PCT/USI/08402

565

[ Supplemental Box

{To be used when the space in any of the preceding boxes is not sufficlent)

TIME LIMIT:
The time mit st for respones 1 & Written Opinion may not be extended. 37 CFR 1.484(d). Any responss recatved afier the
expiration of the time limit set in the Written Opinion will not be considered in prepering the Internationsl Preliminsry Examination

Report

Form PCT/IPEA/408 (Supplemental Box) (July 1998)



PATENT COOPERATIONTREATY 5(9({

From the
INTERNATIONAL PRELIMINARY 'i v F

To: ' n
wueevesos RS PATENT %ﬂngm

P.0. BOX 4000 DEMAND BY COMPETENT INTERK
PRINCETON, NEW JERSEY 085434000 NOV 1 § mmﬂvmmﬁ’ﬁ" AL

Docketed item | (PCT Rules 59.3(c) and 61.1(b), first sentence
Dat Wmﬁemmmm}

Aetorne YA S{PR0, 44 NOV 2007

Applicant’s or agents file reference

IMPORTANT NOTIFICATION
Intemational application No. intemational filing date (daymorthyear) Pricrity datr (dusinontivyear)
PCTAUS02/09402 26 Mar 2002 28 Mar 2001

Applicant
BRISTOL-MYERS SQUIBB COMPANY

1. Theapplicant is herchy notifled that this Intemational Preliminery Examining Authority considers the following date a5 the datg
of receipt of the demand for International preliminary exsmination of the intemational application:

23 OCT 2002

2 That dais of receipt is:
El the actual date of recelpt of the demand by this Authority (Role 61.1(b)).
D the actual date of receipt of the demand on behalf of this Aithority (Rule 39.3(¢)).

D the date on which this Authority has, In response to the Invitation to corret defieets in the demand (Form
PCT/IPEA/404), received the required comections.,

3. [] ATTENTION: That dats of receipt is AFTER the expiration of 19 months from the priority date. Comsequently, the
election(s) made In the demand does (do) not have the effiect of pestponing the entry nto the national phase unril 30 months
from the priority date (or later in some Offices) (Article 39(1)). Thercfore, the acts for entry Into the national pheee st
be performed within 20 months from the priority date (or Inter in some Offices) {Article 22). For details, see the PCT
Applicant’s Guids, Volume IL

(] (rappiicadie) This notification confirms the informatton given by telephane, facsimita transmigsion or in person on:

4. Only where paragraph ) applies, a copy of this notification has been sent (o the International Buresu,

Name and mailing sddresy of the IPEA/ Authorized officer
Washington, D.C. 20231 Attn:RORUS
FacsimileNo. 703-305-3230 Telephone No. 703-303-3677

Form PCT/IPEA/402 (July 1998}
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PATENT COOPERATION TREATY
From the INTERNATIONAL SEARCHING AUTHORITY 5 Q
MAUREEN GIBBONS Bhet ot ~ P PCT

mﬁ”wﬁﬁ“ CATERD .l&wmrmonmuop

THE INTERNATIONAL SEARCH REPORT
vjt SEP U3 20 OR THE DECLARATION

US-'lOS | (PCT Rule 44.1)

all) w7 FHA 2[]&?

‘s or agout’s filo 'S
M “tornev "FOR FUNTRER ACTION Slew paragraphs 1 and 4 below

Tternations] application No. Tternational fiing date
PCT/US2/09402 (dizyAvomthyear)
36 March 2002 (26.03.2002)
Amlhn!
BRISTOL-MYERS S5QUIBB COMPANY

D he sppiicent s boretry notified that the internationnl seerch repoet has bocs catablished and ks tnomnitied harewith.
Miing of ssaemdesonts nud stntesnent wnder Articde 19:
'The spplicant is entitled, If be so wishes, to amand the alsims of the intecrtingsl spplication (sve Role 46):

Whm? The time limit for fling soch sneadoents is somully two monthe fram ths deto of Ltmittal of the
iternational search report.

Where? Directly to the Internationsl Boresn of WIPO, 34, chemin das Colombatten
1211 Genevs 20, Switarisnd, Famimile No.: (41-23) 740.14,33

Yor sure detaliad instructions, see the outas an the scooopanying shest

2 [[] 7The applicant is horchy notified that oo intemationsl sserch repart will be evtablished aod thes the decharalion nuder
Article 17¢2)(s) bo thet effect i tremamitied browish,

3. [ Witk regard 1o the protest agsine payment of (us) aditioml foo(s) uoser Ruls 40.2, tae apglicant ke octificd that:

D the protest together with the decislon therson has been tranemited to the Intarostional Bureen together with the
appiicant®s rogquast b forwand the texts of both the protest and the decision therean 1o e dutigtated Offices.

[0 oo decision has becn made yet on tho prosest; the spplicans wilt bo nctified & aoon s & decision I made.

4. Remimiers

Shoetly afier 18 manths from the priority dats, the (nternationsl spplicstion will be published by the Intenwtionsl Burssu. If the
applicsst wishes W avaid or pastpom publication, a natles of withdrewal of the Intwrations] spplicstion, or of the priority cheim, must
mech the Internaticnsl Buresn ss provided in Rules 90 hir.] and 90 Air.3, respectively, bofore the completion of tha techoical
peoparntions for imernationl publication,

Within 19 months from the peiodty date, bt only in respect of same designeied Officas, & demmnd for intemtionsl prefiminery
aamimation uwst b fited If the sppiicant wizhes to posipons the entry ime the oaticosl phase watll 30 mentls from the priarty dete
(in soma Offices even latar); athorwiss e spplicant omst, within 20 sathe from the priority dute, perform the proscyibed scts for
antry Into the setiooa] phase before those designeted Offices,

In respoot of ofher designated Officen, the time himit of 30 menths (or Iater) will apply wven if no doomnd s filed within 19 pwathe.

Sso the Aooex to Form PCT/IB/201 and, for details about the applicable tios limits, Offies by Offies, me the PCT Applicant’s Gulds,
Volume I, Nstioml Chapters and the WIPO Internet site,

Facaimile No. (J05)303-3230 Telephono No. (703) 308-1213
Form PCT/ASA/0 (Ageil 2000)

Name and malling addrens of the ISA/US Aushorized officer
Bax PCT Dicapak

Washingson, D.C. 20231

(Sew noter on aceampanying sheet}
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From the INTERNATIONAL SEARCHING AUTHORITY

To:
BRISTOL-MYERS SQUIRB COMPANY
P.0. BOX 4000 NOTIFICATION OF TRANSMITTAL OF
FRINCETON, NJ -08343-4000 THE INTHRNATIONAL SEARCH REPORT
OR THE DECLARATION
. (PCT Rule 44.1)

sy 27 AUG 2007

Applicant’s or agent's filo reference
LD227

FOR FURTHER ACTION  Seo paragraphs 1 and 4 balow

Tntecrmtional epplication No. Tntermational filing dats
ICT/USO2/09402 (day/month/year)

26 March 2002 (26.03.2002)
Applicsnt
BRISTOL-MYERS SQUIBR COMPANY

¢ The sppicart js hereby notifiad thet the ixtermaticanl search report bas besn sstshiished and Is transmitted herowith,

Hiing of smendmenis and sintenent wader Artide 19:
‘The spplicant ks catitled, If he 80 wishes, to smend the claims of the Lnternationsl spplication (soe Rulo 46):

Whea? The tinw lmit fr Sling soch emendments 1s noonelly teo months from the date of treremiits] of the
intermational sesch report. .

Where? Dirwctly to the Interrstioml Barssn of WIPO, 34, chamin des Colombeties
1211 Gegerva 20, Switzerlond, Faccimils No.: (41-22) 740.14.35

Fer more detalled insirurticas, sce the notey on the soeompusying shest.

2. [] Toe sopiicent is hereby notified that oo interntions! search report will be estabfished and that the declaration uoder

Acticle 17¢Z)(s) to that affect is tranxmitted herewith.

3. [[] it regard tn the protest ageinet paymont of (as) additionn fee(s) nader Ralo 40.2, the spplicast is notified that:

[[] e peotest sogethor with tha decision thecsos baa bems tonaeenitend o the Internationel Buress together with the
applicant’s request to forward the texts of both the protsst and the decision therson (o the designated Offioss,

[[] o ducision has bean mads yes c the protest; the spplicent will be aatified s scon e a decisics is med.

4. Rosledes

Shortly afier 18 monile from the priority dute, the internations] spplication will be published by the Internstional Burcss. IF the
spplicant wishes to avold or postpone publication, & notice of withdrewal of the Intermetionsl spplicstion, or of the prioity daim,
rosch the Intomslionsl Boresu s provided in Rules 90 kis.1 snd 50 bis.3, respectively, before the completion of the techolel
propursticvn for intermation] publiestion.

Within 19 menthe from the priority deto, but anoly in respect of s dusignated Offices, & decand For Internstional prelinsomry
exmimtion must be flled if the applicent wishes to pastpane the sty into the mticm! phass satil 30 moaths from the pdority dts
(n some Officos oven Iater); otharwise the applicant must, within 20 months from the priceity dete, perfiorm the proscribed acts for
In reapest of cther desigrated Offices, the fine Limit of 30 mmthy (or later) will spply even |f no demand is filed within 19 moniba.

3Sas the Aomex to Form PCT/IR/30] and, for datalls about the spplicable time limits, Office by Offico, see the PCT Applicant’s Gulde,
Vohmne I, Natioml Chapters and the WIPO Internet site.

Name sl smiling sddress of the ISA/US

Form PCT/IRAIII0 (April 2000)

e i P Roludd

Washington, D.C. 20231

Paceimile No. (KI5)303-37% Telophone No. (T0I5) 308-1235

(Ses notes on sccampanying shest)
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PCT

INTERNATIONAL SEARCH REPORT

(PCT Articie 18 and Rules 43 and 44)

” *s il Notification of Toassmitin] of Intemations] Sesrch Eage
Applicant’s or agent’s fils refirence mnmgﬂm & -ﬂ:wh: hll;ll
Ttermaticnal spplication No, Tntermational Gling Gai (day/monh/vear) | (Batiest) Priceity Dato
FCT/USOL/0402 26 March 2002 (26.03.2002) 28 March 2001 (28.03.2001)

Applicant
BRISTOL-MYERS SQUIER COMPANY

This international ssarch report has been prepared by this Internationa] Searching Authority and is tranamitted to the
applicant sccording to Article 18. A copy is being transmitted to the Interpational Burean.

mmm—mnmmmmu&m.
It is also accompanied by a copy of each prior art document cited in this report.

1. Eusls of the Report
L With rogerd to the laigenge, the intesnational search was earried ont an the basis of the intcrnational spplication in the
Ianguage in which it was filed, unless otherwise incated under this iteen.

[0 e tniernational search wes caried cut on tho baels of & traalation of the bermtiona! application forished to tis

Anthority (Rule 23.1(b)).
With regard to anry nucleotide and/or smino acld sequence discinesd in the tsternations] spplication, the nternatinpsl
sesrch wes carriad out on the basls of the sequence listing:

contained In the internatiopal spplication in written form.

filed mgether with the ntemational sppiication in computer readahle form.
furnished stibsequantly to tils Anthority in written foem.

furnished subsequently to this Anthority in computer readablo form.

the stateroent that the subseqoently fornished widtien sequence listing does ot g0 boyoad the disclosare in the
international spplication s filed has been fornjshed.

the rtapermnt that the information recorded in computer rendable form is identical to the written sequence listing has
been farnished.
Certaln cisims were foumd msearchable (Seo Box I).

Unity of Sevention fs Iaching (See Box 1).
'With regard to the title,

the text is approved as submitted by the spplicent.
the taxz bas been estabiished by this Anthority 1o read as follows:

000 oOoooO -

»w

J. Wil regard lo the abalruc,
the text Is approved as submiited by the applicant.

the text has been estabiished, according to Rule 38.2(b), by this Antherity as it appesrs in Box I1. The spplicent
may, within cne month fram the date of malling of this Lternational search report, subsmit conepents o this

X

Anthority.
6. The Ogure of the drawings to be published with the abstract is Figore No.
D an suggested by the applicant. D Nons of the figares
D because the applicunt falled to miggeet a figure.

[[]  tecanse this figure better chmracterizms the favention

Form PCT/ISA/210 (first sheet) (Tuly 1998)



INTERNATIONAL SEARCH REPORT nternational sppiication No.
PCT/USIRIC040
[A  CLASSIFICATION OF BUBJECT MATTER
[ 2o 1 CDTD 401/14; ASIK 31/4184
USCL  “: S44/131, 364; S46/16, 193; 514/235.5, 253.09, 278, 318

Mintoram documentation searched (classification system followed by camification symbols)
U.S. : 5447131, 364; 346/16, 193; 314/233.3, 253.09, 278, 313

Documentation sexrched other than minimzn docameniation to the extent that sach docnmenis ave incinded o the fields searched

Electronte duts bass consulted durhng the international sesrch (s of duta base and, where practicable, search terms used)
CAS ONLINE

| C.__ DOCUMENTS CONSIDERED TO BE RELEVANT

| Category * | Citwtion of document, with indication, where sppropriatz, of the relevant pasages Ralevant 10 claim No.

X | CHIMIRRI etal, Synthesis And Stroctural Features of New Cyciofonctiomitzed 1
Bazirideroles. Heterocydes, 2000, Val. 53, No. 3, pages 613-6820, especlally page 615,
compound Jh.

X NAWWAR ot al. 'Soms reaction of 2-(cysnomethyl)beranthiaznle versua the: 1
carresponding benzimideznle derivative,” Chemn. sbetr. no. 164052r, Val. 120, No. 13,
28 March 1994 (Colomiss, OH, USA), page 1172, coluren .

X PEDNEKAR et al. ‘Synthesis of benzimidezale-snbstiinted pyridons s2o disperse dyes.* 1
Chem abetr. no. 1827310, Val. 96, No. 22, 31 May 1982 (Colunbus, OH, USA), page
87, eolunm 2. .

7] Farther documenes are tasd in e contimmion afBox €. [_]  See patent tumily aemex:

. Tecial cepores of Clivd VROERGE T Der Gatus pubiibed S O Itvsaianal (g a or pioTRy
duin and e §n confiict with the ] to tndmstad the
"A" domment defiying the general seme of the art which Is 3t consldered w be perincipls or theory mderiying the
of pactionley relovemes
- docsmet of perticaiar relevence; the clsimad lnvostion cutmet be
“BE*  ewlinr spplicstion or patent pubiished cn or ofer the belemetional Miing dus wenekiured nvvel or cmnst be consdiered to Involve m laventive mep
whes e dormnent s Gl sloos
"1*  docencs which may feow dabts on priorily clalne) o which b olied
antuhlich thy publioation dutn of stther citaion or ather spesial vosscn {m - decmmer of pastanler rolovmncs; fhe chimed lnviin canct b
speeified amsbiared to frrvalve e, irveive sing wine e doomnest b
cxanbinsd with ana or mors ather ooxh decuments, ek combination
0" dcxament refarring o s oyel Aschanre, we, axhilithn or cther meam Iing clrvian o & parecs shiflad Iu the at
T  deamess poblshed prier 10 the detrmariona) fiing dus hat Jter than e - decumens masher of e S patent Tomlly
prinriay duts clskcued
Daiz of (he actinal complation of the internaticrsl search Date of mailing of the j ional sesrch report
16 July 2002 (16.07.2000) 7 AUGZ2002 |
Namwe apd meiling address of the ISA/US Authorfzed aificer .
Commisioner of Petests sod Tradeuris .
Mﬂg&w
B e Dospek D. Robodts dfer
Facsindle No. (703)305-3230 Telephore No. (703) 308-1233

Form PCT/ISA/210 (second sheet) (July 1958)
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NOTES TO FORM PCT/ISA/220

These Notes arc 1aiended Lo gve the basic instructions conceraing the (iling of smendments under Asticle 19. The
Nates sre based on the requirements of the Patent Cooperstion Treaty and of the Regulations and e Administrative ~
lnstructions wnder that Tresty. In case of discrepancy between these Notes sad those wumlu.mh*'
For more dewiled information, see also the Apphcast’s Guide, & publicaticn of 2

[n these Notes, “Anicie”, “Rule” 1ad “Section™ refer %0 the provisioas of the PCT, the PCT Regulstions and the
Administrative lastructions, fespectively. PcT

INSTRUCTIONS CONCERNING AMENDMENTS UNDER AKTICLE 19

mr—&.-ﬁm_ﬂh_—“““- o amend the claises of the
5 r-. ) o emphasized simos al} imteapstions] spplication (clsime,
descaigion and degwings) h_ﬁlﬁ'qll_-'hl exmmingtion ﬁnh(‘n,
==I-ﬂa-¢-h- h“ﬁ“ ”-'ln *-'E.i'-t ihe latter o be =u.|
Faytharmens, it shonld be that provisions} pretsction b in some States caly

What parts of the internstional application may be smended 7
‘The clelms caly.

-
m#mnhwmmh-ﬂmum**

Whea ? E"""ﬁ‘.‘.‘.:'.""‘:f“:."""'& -u-na-::ﬂ
o Bty Socs recaived oo s i ey S moaived by o Tasmmsions! Buveas oot e copiaies o o

Where net # file the amendanenis 7

‘The smeadments sy coly be filed with the fnternationsl Burcau sad not with the mocivisg Office o the
lotemational Scarching Awthority (Rule 46.3).

Wheve 8 domand fov intennstipnal pecliminary exzmingtion has bace/is Gled, son belew.

Bow?  Either by cancelling ane or more emire claims, by addisg cne or 0w new claims or by emending the text of

cas or mowe of the diales o8 flled. .
A veplassustat shest st be sulaploed for sach shet of the dlalms which, oa soosunt of e ameadwicnt or
amegdments, e from the thest origiaafly filed.

i ba sambered in Arshic sumerals. Where o claim &
e e e e i clakos i oquired. 18 all cascs whese claisms o resambesed, they must
be roumbered consecutively (Administrative utructions, Secsion 205(b)).

What decoments musi/ay sccompany the amendments ?

Letier (Soction 205):
The amendments must be submittod with s keter.
The letter will not be published with the interational spplication sad the emended clsims., It should not be
comfounded with the “Sttement ynder Article 19(1)" {(see below, under "Statement under Article 19(1)").
-The Jeticr st indicate the diffescmos between the clsima as Siled aad the claimes as ameaded. & mum, in
“purticalsz, indicywe; in coanection with esch claim sppesring brthe foternationst sppd iextion (it
that identical indications concerning seveml claima may be grouped), whether
(i) tbe claim is uochanged;
(ii) the claim is cancelled;
(iii) the claum = new:
(1v) the claum replaces one or more claur=s as filed;
(v} the caum s the result of the divisica of s claum as filed

Notes 1o Form PCT/ISA/220 (furet shoet) (July 1992)

(
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Int’l. Application No. PCT/US02/09402

Docket No. __LD227

RESPONSE TO INVITATION TO PAY PRESCRIBED FEES TOGETHER WITH LATE
PAYMENT FEE

Express mail mailing label number _EL596928597US

Date of Deposit October 23, 2002

I hereby certify that this paper or fee is being deposited with the United States
Postal Service “Express Mail Post Office to Addressee™ service under 37 CFR 1.10
on the date indicated above and is addressed to the Assistant Commissioner for

Patents, Box PCT, Washington, D.C. 20231.
Lisa Swidra

(Typed or printed of person mailing paper or fee)
(Sigmhn’l.’oipmmailingpnperorfee)




The cleswnd must be fled directly with the competent international Prefissinary Examicing Auttenty or, Anthariths
with the cpe chosen by the spplicant mﬂmwm&wdﬂm”bﬂggmu h::

PEA/US
PCT CHAPTERII |

DEMAND 5¥L -
under Article 31 of the Patent hmg:h ’
The undersigned that the international cathon spect bethenhl.:ltaf
hereby elects all eligihle States ( Where otherwise .

Ideniification of IPEA - - — Ihﬂ’nedﬂﬂm I

BaxNo.I IDENTIFICATION OF THE INTERNATIONAL AFFLICATION | B0 Ty s Ml reference

Internaticnal spplication No. wm&w {Emiiegs) d&%ﬁuﬂ-ﬂ

PCTAUS02/08402 28.MARCH.2002 28.MARCH.01
Tifle of invention
NOVEL TYROSINE KINASE INHIBITORS

BaxNe.lI AFPPFLICANT(S)

N ol sl e Al e L o 453
Bristol-Myers Squibb Company Facsiia No.
P.O. Box 4000 609-252-4526
Princeton, NJ 08543-4000 Telaprinter No.
United States of America
Applicant s registration No. with the Offica |
State (bt &s, country) of nationality: State fthet i, country) of residence:
United States of America United States of America

Name and address: (Faslly s fibwed by ghves sz for 8 Jogal exchy; Al offclel desjguativn, The ackiess et inchale postal code sud seme of coostiy)
WITTMAN, Mark, D.

30 Falirlawn Drive

Wallingford, T 06492

UNITED STATES OF AMERICA

State (that &5, comntry) of ticaality. State thar Iy, of reskdence:
US g e ot

Name and address: (Famlly sase Sllowed ly gives same; S 2 icgal entily, il officiel desigeation. The adkiress sumt inchxds pragal code sxd mess of coostty)

BALASUBRAMANIAN, Neelakantan
26 Horsebam Lane

Madison, CT 06443

UNITED STATES OF AMERICA

State (#5at i, comntry) of nationality: State Shat ks, country) of residence:
Us | us
Further applicants are indicsted on a continnation sheet.

Form PCT/IPEA/401 (first sheat) (March 2001; reprint July 2001) Sen Notes to the demand form




Shest No. 2.

Continoation of Bax No.IIT  APPLICANT(S)
Fnone of the Sxlowing sub-bowes & wsed] thly sbeet siouski not be inckded i she dessd

Name and address: (Fanily ssue fliwed by given ane; b a igal ey, il offichal dmjguation. Th sckivess st inchle postel code aad seme of cowsry)
VELAPARTHI, Upender

1298 Hartford Tumplke #9J

North Haven, CT 06422

UNITED STATES OF AMERICA

fﬁ. {that s, comairy) of nationality: SJ; (that i, comntry) of residance:

Name and address: (FRanlly same followed by ghven ;o 2 kegal ey, i ofici drjguation. The ackirens st Auckode poste! cocks ased s of cocmtiy)
ZIMMERMANN, Kurt

5 Skeetfield Point Road

Durham, CT 06422.

UNITED STATES OF AMERICA

State (that is, comstry) of netionality: State {that iy, country) of residence:
AT us

Name aud address: (Fanlly sume fillwed by ghes cue; S ngal caflly, Sl alicial desjgraiion. The ackiress ssst lockels postel cods el e of comtyy)
SAULNIER, Mark, G.

34 Ponsett Road

Higgannum, CT 06441

UNITED STATES OF AMERICA

State (that is, couniry) of nationality: State (that &, country) of residence:
us us

Name snd addrem: (Raly s flbwed by ghes sum: fr & kgal ey, S oficial dusjpeation. The ackiress st sorierie poutel corls s sgw of commyy)
LIV, Pelying

228 Devonshire Lane

Madison, CT 06443

UNITED STATES OF AMERICA

State {that is, couniry) of nationality: Stata et is, coumtry) of residence:
CA us

[X] Further spplicants sre tadicated on snother conttoastion heet

Form PCT/IPEA/401 (conttmation sheef) (March 2001; reprint July 2001) See Notes o the demand fons



Internafional epplication No,
Sbeet No. .3. PCT/US(2/09402 \r

Continmuation of Box No. I  APPLICANTY(S) ' 5},9
I aoen of the fnllowing subv-ewes is used, this sheet shoukd sot be iackeded i e demend

Name and address: (Family saae filivwed by gives mume; £ 2 dogal cutlly, fall official designatin. The adkires st inchude potel codde sexd mase of coostry)
SANG, Xiaopeng

45 Hawthome Mead Drive

Glastonbury, CT 06033

UNITED STATE OF AMERICA

%ﬂ;“hmyjdm State (that &, country] of restdence:

us
Name and address: (Funly ssme fillowed ly ghon some: fr 8 iogal etty, Sl oliciel designation. The ackiress sest iachade postal codke sd e of coxmry)
FRENNESSON, David, B.

164 Conrad Street

Naugatuck, CT 06770

UNITED STATES OF AMERICA

State (that is, comntry) of nationality: State {iks! it cosniry) of residence:
US us

Name and sddress: (Ramily muss biwed by gives mtee; S & kogul ently, Sl oicial caciynite. The sk st iwvduste postel codle sed smms of comtry)
STOFFAN| Kam' M'

149 Whitney Street -

Hartford, CT 06105

UNITED STATES OF AMERICA

State (that is, comntry) of nationallty: Stale (that is, comtry) of residence:
uUs Us

Name and address: (Rally assse frllowad by given case; s kgl eatity, Adl oficial desigoation. The adivess st lnclude postel code sad samo of comtry )
TARRANT, James, G.

156 Handy Road

Hamden, CT 06518

UNITED STATES OF AMERICA

Stain (thet is, comntry) of natlonality: State (that is, comntry) of residence:
uUs us

D Further applicants are indicated on another coutinnation shest.
Form PCT/IPEA/401 {continoation sheet) (March 2001; regrint July 2001) See Notes to the demsod farm
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BoxNo.III AGENT OR COMMON REPRESENTATIVE:; OR ADDRESS FOR CORRESPONDENCE

The fallowing person i agent ] common reprasentative

and [}{] has been appoiated eartier and repraseuts the spplicant(s) siso for intemationsl preliminary examiration.
[] is heraby appointed and any esriier appotntment of (an) agent(s)/commem representative Is herelyy revokad.

1 mmby. mhuwummwm.umm
Name and address: -nmmgﬂn dﬂ;}"ﬂm Telephone No.
GIBBONS, Maureen "Facsimils No-
Bristol-Myers Squibb Company 600-252-4526
P.O. Box 4000 Teloprinier No.
Princeton, NJ 08543-4000
United States of America _ Agent s eghiration No. with the Office
44,121

Mhmw:mmmm:n or common representative la/bas been appoinied and the
D space above is wsed to indicate a special address to comespondance should be sent.
Bax No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendmenty:*

1. The applicant wishes the international preliminary examination to start on the basls of:
the internationsl spplication ss originally filed
the description as crigimally filed

as smended wnder Article 34

s crigimally filed
s amenciad under Article 18 (together with any sccompanying sistement)
s amanded under Article 34

as originally filed
s amended wnder Article 34

2 D The applicant wishes any smendment to the claims inder Article 18 o be considered as reversed.

3. D The applicant wishes the start of the interuational preliminary examination to be postponed until the expiration of 20 manths
from the priority date unless the International Preliminery Examining Authority recetves a copy of any smenxdmenis made
wnder Articls 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(0)). (This check-
box may be marked anly where the time Himit under Article 19 has not yet expired)

* Where oo check-box iy marked, intemationsl preltminsry examination will stast on the basis of the intermational application
:uh- nal?:mby MWAMHMJ:-M a written opinion
or the international preltminary exsmination report, &3 30 amended. ®

Languags for the purposes of internationsl preliminary examination: English
which i the language in which the interpational application was filed.
[] which is the language of a transiation furnished for the purposes of international search.

[] which is the language of publication of the intemationsl spplication.
[[] which is the langmge of the transiaion (to be) furnished for the purposes of internationsl preliminary examination.

Bax No.V ELECTION OF STATES

rpqgnuwm.nmm (that 15, all States which huve bem designated and which are bownd by Chapier If of

excinding the following States which the applicant wishes not to elect:

tha claims

the drawings

Ok OCed O

Form PCT/IPEA/401 (second sheel) (March 2001; reprint July 2001) See Notes to the demand form
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Intarnational applicstion No. \
Stest No. .5. PCT/US02/08402
BoaxNo.VI CHECK LIST
The demand is accompanied by the following elements, in the langnags referred to in Faor International Preltminary
BuNn.N.ﬁ:upumb':fmlﬂudmlmﬂmym Examining Authority use oaly
recelved ot recelved

1. iranslation of international application sheets (I (|
2. smendments under Asticls 34 shests (| (| !
3. copy (or, where required, translation) of L

smendments under Articis 19 : 0 shests O -
4. copy (or, where required, translation) of

siatement under Articie 19 : 0 shertn O O
5. letter : O sheetn (| (|
6. other fpecify) : 0 sheets Ol ]

The demand is also sccompanded by the ftem(s) marked below:
1.[N] fee calculntion sheet 5.1 statement explaining lack of signainre
2.[] original separste power of attomey 6.[] sequance listing in computer rendable form
3.[] original general power of attomey 1.0 other Careification for POA):
4.[] copy of general power of attorney:
reference mumber, if myy:

Bax No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE
Next o ench signatore, indicele the peme of the person sigelegy and the capacily ia which the perseo siges (f such capacily is sot abvious fron readieg the desse]).

- For Internatjonal Preliminary Examining Authority we cnly
1. Datu of actusl recaipt of DEMAND:

2 Adjusied date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

3 D The date of recelpt of the demand is AFTER the expiration of 19 monthe Tha applicant has hesn
) from the pricrity date and item 4 or 5, below, does not apply. informed accordingly.

The date of of the demand is WITHIN the of 19 months from the date a3 extended of
4 D The date ¢ receipt B period priority ] by virine

the date of of the demand 1s after the of 19 from the
5. D 2 lfh. expination months priority date, the delay In arrival

For Intexpational Buresn use only

Demand received fram IFEA on:

Form PCT/IPEA/401 (last sheet) (March 2001; repurint July 2001) Sew Notzs to the demand form



.- JTES TO THE DEMAND FORM (PCT/IP.. .401)

These Notes sre intended to facilitate the filling in of the demand form and to concerning
ndh&mCmpulﬂmeym . For more detailed information, see

tion, which is available,
wWwW. en/Index himl. The Notes are based on the
Instructions the PCT. In case of any discrepancy between

AT

PCT related documents, at WIPO's W
of the PCT, the Regulations and the
Notes and those requirements, the Laiter are

In the demand form and these Notes, “Article”, “Rule” and “Section® refer to the provisions of the PCT, the PCT Regulations

and the Administrative Instructions, respectively.

Please use a typewriter: check-boxes may be marked by hand with derk ink (Rales 11.9(a) and (b) and 11.14).
The demand form and these Notes may be downloaded from WIPO's Webslie st the address given shove.

IMPORTANT GENERAL INFORMATION
Whe File a Denand? (Article 31(2) (a) and Rule 54):
interational examination)

A demand may
S B S e
the international spplication i

1t
jok
ji?
E'a
il
H

In Which
(Rule 55.1): The must be filed in the In which
in exsmination will be out (see
Notes to Box No. IV)

What Is tha of 7?7 (Rules G6.9
and #2.2 end Section letier lhupﬂhmmllle
IPEA must be In the same a3 the International

. applicants

Which Fees Mst Be Paid and When? (Rules 57 and 58):
Two fees are due in respect of the intarnatianal
examination: the preliminary examination fee and
fee. Both fiees must be paid to the IPEA within one month from
the date on which the demand is suhmiited. The Fee Calculation

Sheet should be used for that For details concerning
the pxyment of the fees, see otes to that Sheet.
BOX No. 1

Applicant's or Agent's File Reference: A file reference
may be indicated, if desired. It should not exceed 12 characters.

Characters in excess of 12 may be disregarded (Section 108).

Identification of the International Application
(Rule 53.6): The international nnm& must be
indicated tn Bax No. I Where the demand Is filed at a time

when the fgternational mumber has not yet been
notified by the the name of that must
be indicated instead of the international application mumber.

International Date and (Earflest) Dats
(Section 110): Dutum:'ﬁtbe indicated hmmmbu
of the day, the name of the month and the pumber of the

ufmmbuofué':;.'ﬂn

pwmerals for of the
moath and the last two of the year, in that order, and
s ted 30"'"""" or , for example,
=20 March 2001 (20.03.01)", “20 2001 (20/03/01)" or
=20 March 2001 (20-03-01)". Where the international

gumdmmmufmmmuam.
date of the eariiest whose B
mmmum-uwmm pelorlly

byﬂ'llthnttlnlmm Hlmﬁﬂehﬂb&ﬂ:ﬁﬂlﬁﬁ
Interpational smmm. must
indicated in Box No. L

BOX No. I
Applicant(s) (Rule 53.4): All the for the elected
Shmmhwllllluﬁh&hln?:m mamed in
the request (Form PCT/RO/101) for s State {s not elected

Mmhmmhhﬂﬁgﬂh%hﬂ:
ersons named as “Inventor only” request pat
gmdlnﬂledmlni

Make in Bax No. II of the demand the required indications
uﬂmh'hnmuNmnlﬁIIIofﬂulqm. The Notes
to the request mutatis mizndis. If theve are two or more

for the States elected in the demsnd, give the
required indications for each of them; if there are more than

Notes 60 the demand form (PCT/IPEA4D) (page 1) (March 2001; reprint Joly 2001)



three applicants, make the required indications on the
'Cmﬁ”lllllmﬂna'.

applicants are indicated in the request for different

Stllu. indicate in Box No. II of the demand only the

hﬁthMNo.Vﬁnlﬂmqf
a

the St mmﬂmmumm

A nnt' tration pumber with the Office
with the national

other indication under which the

BOX No. IT

ar Common (Rules 53.5, 90.1
and 90.2): Mark the hmmmm
pamed Or common

D ben wheiher that persan s boes

ﬁ“ﬁwmﬂﬁhﬁ‘”“ﬂ'"“

will be addressed only to that sdditional person.

A separate power of attorney must be filed with the IPEA,
ﬂ:e!nunaﬂmlleulhe Office, if the person
at the time the desnand is filed (Le., was not v

signs the demand on behalf of the applicant
¢ number with the Office
e e e )
that 1 acting s o
or

Anthority, the demand may indicate the n
indication onder which the agent is 50 registered.

Address for Cnﬂelpondanee (Rule 4.4(d) and
Section 108): Whereanagentis
intended for the will be sent to llu address
for that agent (or for the first-mentioned agent, if more than one
Iuppnlntul) Where one of two or mare applicants is appainted

?umnu. the adiress indicated for that applicant
InBuxNo. will be ased.

Where no agent or common is appointed, any
N nmmﬂwglmbemm ispamed m
o [
udﬂ:qﬂhﬂwbhm :rumm
gfm:hhumdm“ different

tobesenttos
address in such a case, that address may be indicated in Box
No.III instead of the of an agent or common
. In this case, and only in this case, the last check-
bax of Bax No. IIT must be (that s, the last check-bax
must not be marked if elther of the check-boxes * o
*common representative” in Bax No. LT has been X

BOX No. IV
Statement Concerning Amendments (Rules 53.2(a)(v),

53.9, 62, 66.1 and 68.1): The
examination will start on the basis of the application

the check-bax{es) to enshie the IPEA to
on what basis it can start international
cxamination.

Mark the check-bax(es) under No. 1
where the preliminary examination should start
on the basis of the international a3 originally filed
or where amendments are to be oo acconnt, 23 the case

be. Where smendments are to be taken into account, the
must submit with the desmand a of amendments
Inthednhuu:luAﬂldelBﬂhleSS @) snd/or the
amendments of the internatinnal under Article 34
(Rnlei&ﬂ(c)).uﬂncuemyhe. If a check-bax Is marked

by the documents referred
lnlhelllltoﬂntmlﬂmnl examination will be
delayed until the IPEA them,

Mark check-box No. 2 if amendments of the clalms onder
not want
amendments to be taken into account for the mu of

L]

Mark check-bax No. 3 where the time limit for filing
amendments of the claims onder Article 19 has not at

53.9(b) and 68.1(d)). It

that the examination will start in sy event after the
of 20 months from the
for filing amendments Mqﬁdamm

» have been recetved by the

If no check-box Is marked, refor to the footnote st the
botiom of the Bax.

Langoage for the of International Prefiminary
Examination (Rule 55.2): Where neither the language in
the IPEA timt Is to out the interoational
examination, the must furnish with the demand a
whldllsb:lf:? wumm:
language of

Ammdmuﬁlel:us hmmi:einlhem
language as which interpational preliminary
is carried out, as explained in the preceding

Notes to the demand form (PCT/IPEA/OL) (page 2) (March 2001; reprint July 2001)



BOXNo.V

Rlection of States (Rule 53.7): Only States which are
bound by ChapterII of the PCT andwhich have been
inthe international (thatis, States whose
bave been made Rule 4.9(a), confirmed under 4900
or considered as been made under Rale 32.2(2) (1)) can

be elected. They are the “eligible "

For the convenience and of Bax
No. V contains a siatement to the effect that

BOX Ne. VI S}q

Chu::llh: lf:lllsﬂ:::nmmmdddntﬂﬂ:hbeﬂﬂndln
onder IPEA 1o determine o3 soon as
Vi & o f e o o s

e app! t teroational pre
examination to stert.

. Ifthisis the case, check-box No. 5 must he marked.
BOX Neo. VII
?gmmm. 90.3(2) and 80.4(a)): The demand

|

demand. is the persons
mmwmud&mw(.m who 1s
only for a State which s not need oot

Notes io the demand fors (PCT/APEAXO]) (page 3) (March 2001; repriot Jaly 2001)



CHAPTER I
530

PCT

FEE CALCULATION SHERET
Annex to the Demand
For International Preltminary Examining Acthority wse caly  ses

Dppilomt s oc agent's Datn stamp of the IPEA

1. Preliminary examination fee ' 490.00| P

foe) 146.00| H

i
|

mmwnu'roruﬁ':f .............. 636.00
TOTAL
MODE OF PAYMENT
s -
D cheque D revenue stemps
[ postal monmy orter ] coupons
(] ek an O oter pecy:

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
{This mode of payment may oot be avatinhie at all IPEAy)

PeA/US
[K] Authorization to charge the total fees indicuted above. Depostt Account No.: 18-3880
(This chock-bax sy be warked anly if the conditions for Date: Octohar 23, 2000

deposit accoants of the IPEA 30 permit) Authorization

to charge any deficiency or credit any ovarpeyment in Name:!
the total fees indicatad sbove. .
Signatire:

Form PCT/IPEA/401 (Aonex) (March 2001; reprint July 2001) See Notes to the e cakcalation abeet




NOTES TO THE FEE CALCULATIONS. AT
(ANNEX

purpase of the fee calculation sheet is to help tln

TO FORM PCT/IPEA/401) 5? \
thepuulbulfesmlmulcnlmﬂnemnu
_%'mig:n amounts in the boxes
tional Preliminary lhnrny

sopud B
submit the
(IPEA) to verify the calculations and to identify any error in them.

gl
llutntﬂlellmeofﬂllnguﬂhedmﬂ

CALCULATION OF PRESCRIBED FERES
Two fees must be paid for international preliminary
examinstion:
examination fee for the benefit of the
(Rule 58.1);
() the fee for the benefit of the International
nums 7.

() the

Both fees must be paid to the IPEA within one month from
the date on which the demand s submitted The amount
is the amount on the date of submitial
51.3:1!!5!.1(11) fees must be paid in & currency

InfcmﬂnnabmﬂnunmdM&uorlbom

equivalent amounts in other currencies can be obtained from
the IPEA or the Office. This information is also
inthe PCT. ‘sGuide, Volume I/B, Annex E,

and from time to time in Section IV of the PCT Gasefte. .

Box P: The amount of the preliminary examination fee
must be entered in Box P.

mB}?H The amount of the handling fee mast be entered in

Reduction of tha Mﬂml’n far from
Certain States: An
hlSﬂhwhmeperclplhuﬂnul

is 2 pational of and
hmelsbe!owSMﬂllSdolhn
national income used by the mnm
determining iis scale of assessments for the contributions
payable for the 1985, 1896 and 1997) b5 entitled, in
mmgmhgmmmf; Ifthere dm
are

nducﬂu:t;dfllhne.:ndlu i beautomatically avaflable

mluy (onppllum)whnh(urue)nmﬂﬂedmﬂn
the indications of name, nationality and residence

gtvmlanNo.Ilofﬂudﬂnlnd.

'l‘hefuredncﬂunwlllbunlhhlemifuneamof
the applicanis sre not from PCT
that each of them is & national and resident meets
thubwe-mmﬂmedrequhmundﬂltltlentmeoﬂhe
:sllamlunldnnluruldutnhmmmm

thus is entitied to file an international application.

who are oationals of end restde in the
Sutumellglble'ALAlblnll.

BABonhandHnTvln.
. BG Bulgarla, B] Benin, BR

Nnml

BF Butklna F

BY Belarus, BZ Belize, CF Central African Republic,
CG Cango, CI Cote d'Ivoire, CM Cameroon, CN China,
CO Colombia, CR Costa Rica,
DM Dominics, DZ Algeria,
GA Gabon, GD Grenada, GE Georgh. GH Ghana,
GM Gambia, GN Guinea, GW Guines-Bissan, HR Croatia,

HU Hangary, ID Indonesia, IN Illdll KE Kenya,
KG K KP Democratic of Korea,
KZ LC Saint Locia, Srl LR Liberia,

LS Lesotho, LT Lithoania, LV Latvia, MA Morocco,

Mauritania,
NE , PL Poland, RO Romania, RU Russian F
SD Sudan, SK Slovakia, SL Slerra Leone, SN Senegsl,
SZ Swnzlllnd. TD Chad, TG Togo, TJ Tajikistan,
‘T™M Turkmenistan TR TZU

UA Ukmaine, UG U Uzbekistan, VN Viet Nam,
YU Yogoslavia, ZA | Africa snd ZW Zimbabwe. As far
no&nShmmmnd.hquhhMbeMm
the Intermational Bureau.

Calculation of the Fes In Case of Fee
Reduction: Where the is (or all ts are)
entitied to a reduction of the fee, the beentered
at Bax H is 25% of the handling fee.

Total Bax: The total of the amounts inserted in Boxes P
and H is the amount which mast be paid to the IPEA.

MODE OF PAYMENT

In arder to help the IPEA m mode of pxyment of
the prescribed itis mark the applicable
check-bul(u)h "

AUTHORIZATION TO CHARGE
(OR CREDIT) DEPOSIT ACCOUNT

The applicant should check whether the IPEA allows the
nse of depogit accounts for of PCT fees. In addition,
it 1s recommended that the check what are the specific
conditions to the use of deposit accounts with the
IPEA since not all IPEAs pravide the sume services. )

Finally, if the IPEA is not the same national Office or
intergoverumental organization as that with which .the
mmmmﬁfu pmpouofmmh
Wmdmmmmu

The IPEA will not charge fees to deposit accounts unless
deposit account authorization is signed and indicates the
?wmlmbu " wd

Notes o the fee cakalation shest (Annex to Form PCT/PEA/OL) (July 2001)



PCT/U

P. .(ENT COOPERATION TREA' 1

From the INTERNATIONAL BUREAU 5%7/

PCT T
NOTIFICATION CONCERNING -
SUBMISSION OR TRANSMITTAL g:,“;:g_";;:,‘;;;ﬁgh Compary
OF PRIORITY DOCUMENT ol
(PCT Adminlstrative Instructions, Section 411) Princeton, NJ 08543-4000
ETATS-UNIS D'AMERIQUE
Date of meiling {(dey/month/year)
14 June 2002 (14.06.02)

IMPORTANT NOTIFICATION

gent's flle refersnce
.D227

imemational appilcation No.
PCT/AUS02/09402

International filing date (day/month/year)
26 March 2002 (26.03.02)

Priority.dats (day/month/year)
28 March 2001 (28.03.01)

International publication date {day/month/year)
Not yet published

Applicant
BRISTOL-MYERS SQUIBB COMPANY et al

1. The applicant la hereby notified of the dats of recelpt (except whers the letters "NR" appear In the right-hand ocolumn) by the
International Bureau of the priority dooument(s) relating to the earller application(s) indicated balow. Unless ctharwise
Indieated by an astsrisk appearing naxt to a dats of recsipt, or by the letters “NR", In the right-hand aolumn, the priority
dooument concerned was submittad or transmitted to the International Bureau in cgompliance with Rule 17.1(a) or (b).

2. This updatas and replacss any previously Issued notifleation conearning submission or tranamittal of priority documents.

3. An asterial{®) appearing naxt to a dete of receipt, In the right-hand column, denctes a priority document submitted
or transmitted to the intemational Bureau but nat In compliance with Rule 17.1(a) or {(b). In auch a case, the sttention
of the applicant Is directad to Rule 17.1({a) which provides that no designatad Offics may disregard the priority olaim
concsmed before giving the applicant an opportunity, upon entry Into the national phase, to furmnish the priority doournent
within a time limit which Is reasonable under the olrcumstances.

4. The letters "NR" appsaring In the right-hand column denote a priority document which was not recelved by the International
Bureau or which the applicant did not request the recalving Office to prepare and transmit to the International Bursau,
as provided by Rule 17.1(a} or (b), respectively. In auch a cass, the attention of the applicant Is directad to Rule 17.1{a) which
pravides that no designated Office may disregard the priority clalm conoermed before giving the applicant an opportunity,
ulpon entry Into the national phase, to fumish the priority document within a time limit which Is reasonable under the
clrcumstances.

Prigrity date

28 Marc 2001 (28.03.01) 60v279,327 m P MMGVZOONOB 05.02)

JUN 25 262

Dus Date
Aborney
The international Bureau of WIPO Authorized offlosr
34, chemin des Colombettes Sylvaine DESCLOU]
1211 Geneva 20, Switzariand
Facsimile No. (41-22) 740.14.35 Telephone No. (41-22) 338.83.38

Form PCT/B/304 (July 1888) JV] 004921817



TRANSMITTAL LETTE [O THE

26 March 2002

] International Application No. tha
UNITED STATES RECEIVING OFFICE >y 2
L Certifieation uader 37 CFR 1.10 (f applicable) EL&ESEUE?E?US
EL 825206727 US 26 March 2002 <. °
!lp-ll'ﬁllﬂi!llllh' Dute of Doposit :
1 hereby certify that the applicatina/correspondence atiacked hereto Is belng with the United States Postal Servics
“Express Mall Post Office to Addressee” service under 37 CFR 1.10 on the dats indicated above and Is addressed to Assistant
for Patents, Washingtan, D.C. 20231,

Maria Casteido
‘Typed or printed name of person mailing correspondence

Odp. )ﬁ-ﬁb

IL E New International Application

NOVEL TYROSINE KINASE INHIBITORS Harlicst priority date

TITLE (D-ynmu)

28 March 2001
SCREENING DISCLOSURE INFORMATION: In arder to assist in
. ication for purposes of determining whether  license mﬂmld ﬂ 'pmundﬁu
ﬂ hbﬂc:m;mhmmhm.hd. (Nd:mlumybuuu

A [0  Theinvention disclosed was not made in the United States.

B [} Thereisno prior U.S. application relating to this invention.

C X The following prior US. Ml)mmwmwhﬂmdndbﬂnmmhhm
international application. (NOTE: priorily to ihese applications may or may not be claimsd on form PCT/RG/101
Mmﬂﬂlm‘hmmaddnﬁrmiw.

applicstion no, 60/279,327 fidan |28 March 2001 (28.03.01)
application no. filed on

The prescnt intemational lppliudmpilldaﬂal contains less subject matter than that found in the prior U.S.
epplication(s) idemtified in .
ified in paragraph C. above. The

contains sdditional subject matter not found in the pricr U.S. application(s)

subjoct matter is found on pegm (/AZ( OO _ I
and )4 DOES NOT ALTER MIGHT BE CONSIDERED TO ALTER the general nxture of the invention in a
mamner which would require the U.S. application to have been made svailable for inspection by the appropriate defense
agsncies under 35 U.S.C, 18] and 37 CFR 5.1. Se0 37 CFR 5.13

5 O]
»

1118 |j A Response te aa Invitation from the RO/US. The following documeni(s) is (are) enclosed:

A D A Roquest for An Extengion of Time to File a Response

B. [X] A Powerof Attorney (Genersl or Rogular)

C. D Replacement pagres:
pages of the reqoest (FCT/ROVIOL) | pages of the fignres |
[pages of the description pages of ths abstract 1
LL of the clalms

D. D Submission of Pricrity Docoments

Priority docoment Priority document

Foes a8 specified on attached Fee Calculation sheet form PCT/RO/101 snnex
L1 A Sequesce Listing Dinkette

: K
.1 a A Request for Rectification wnder PCT 91
V. IX] Other (please specity): PCT - Easy desliatts with roquest and sbetract /")

L] APetition

mm D Applicant .I::
L 2 1
o i e | IR ’ﬁ Sl

PTO-1382 (Rev. 4-1993) ﬂlﬂdl.ﬂul)



" \

PCT REQUEST Ly
Original (for SUBMISSION) - printed on 26.03.2002 08:31:30 AM qu
) For recalving Office use only v
o4 intemational Application No.
52 [Intemational Fiing Dats
03  |Nama ol recsiving Offica and "PCT
Internationsl Application”
o4 Form - PGT/ROM01 PCT Raquest
041 | Prepared using PCT-EASY Veraion 2.92
(updated 01.01.2002)
08 |Pstition -
The undamsignad requests that the
present intemstional be
processad accanding o the Patent
o8 Racalving Office {(specifiedbythe |United States Patent and Trademark
. ) _ Officea (USPTO) (RO/UB)
07 | Applioant’s or agent’s file reference | 1.227
I Titis of Invention NOVEL TYROSINE KIMASE IMHIBITORS
T Applicant
1 | This person i applicant only
2 | Applicant for all designated States except US
-4 Neme BRISTOL-MYERS SQUIBB COMPANY
5 Address: P. 0. Box 4000
Route 206 and Provincelins Road
Princeton, NJ 08543-4000
United Statas of America
-8 Stats of nationally us
-7 State of residencs Us
I8 Telephone No. 609-252-4000
e Facsimile No. 609-252-4526
K| Applicant andior tventor
W-1-1 | This peraon a: applicant and inventor
U-1-2 |Apphcent for Us only
O-14 | Neme (LAST. First) WITTMAN, Mark, D.
I-1-6 |Address: 30 Fairlwan Dr.
Wallingford, CT 06492
United States of Amarioca
U-1-8 | State of nationality U8
I-1-7 | Stats of residence Us *




PCT REQUEST

Orighnal (for SUBMISSION) - printed on 26.03.2002 08:31:30 AM

27

OCo

™

Applicant andior inventor

55

li2-1 | This person bs: applicant and inventor

W22 | Appicent for U8 only

Ni24 | Name (LAST, Frat) BALASUBRAMANIAN, Neelakantan

28 |Addmes: 26 dHorsebarn Lane
Madison, CT 06443
United States of America

128 | Stale of nationslity us

27 |State of residence us

T3 | Applicant andior inventor

1-3-1 | This person e applicant and inventor

-3-Z |Appicant for U8 only

H-34 | Name (LAST, First) VELAPARTHI, Upender

U5 |Address: 1299 Hartford Turnpike #9J
North Haven, CT 06422
United States of Amarioca

3-8 | Stete of nationalty ™

I-3-7 | Sinte of residence 9] i

W4 | Applicant andior Inventor Y

HH4-1 | This parson ia: afplicant and inventor

W42 |Applcant for US only

k44 | Name (LAST, Fint) 3

45 |Address: 5 Skeatfield Point Rd.
Durham, CT 06422
United States of America

48 | Siate of netionglity AT

47 |Stain of reskience us

Ti8 | Applicant andfor inventor

11-3-1 | This perwon I applicant and inventor

W52 |Applicant for UB only

54 |Name (LAST. Frst) SAULNIER, Mark, G.

158 |Address: 34 Ponsett Rd.
Biggannum, CT 06441
United States of America

UG-8 {Stuin of nationality us

N5-7 | State of residence Us

™8 |Appiicant andior inventor

N8-1 | This pereon be: applicant and inventor

UL8-2 | Appicant for US only

W84 |Nams (LAST, Frst) LIU, Peiying

85 |Address: 228 Devonshire Lane
Madison, CT 06443
United States of America

i8-8 | State of netionality CA

H8-7 |State of residance Ul
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PCT REQUEST '
Original (for SUBMISSION) - printed on 26.03.2002 08:31:30 AM
T [Applcant andior inventor
71 | This parson le: applicant and inventor
II-7-2 | Applicant for US only
B-7-4 | Nams (LAST, First) SANG, Xiaopang
U783 | Address: 45 Eawthozne Mead D=x.
Glastonbury, CT 06033
United States of America
I-7-8 | State of nationality [ §
77 | State of rasidence us
B8 | Appiicant andor inventor
W81 | This parson b applicant and inventor
m82 |Applcant for US oanly
1184 | Numa (LAST, Firet) FRERNESSON, David, B.
-85 |Address: 164 Conxad St.
Naugatuck, CT 06770
United States of America
i8-8 |Siate of nationulity uUs
-8-7 | Gtate of residence uUs
TS | Apsiicant andior inventor '
1191 | This parsan la: spplicant and inventor
g2 |Applcant for US only
94 | Name (LAST, Frst) STOFTAN, Karen, M.
o5 | Address: 149 Whitney S8t.
HBartford, CT 06105
Uaited States of Amexrica
I-0-8 | State of nationelity 08
1097 | Stats of residerce ud
-0 |Appiicant andior inventor
I-10-1 | This person ls: applicant and inventor
I-10-2 | Applicant for US only
I-10-4 | Nama (LAST, Firt) TARRANT, Janas, G.
IN-10-5 | Addrass: 156 Handy Rd.
Hamdean, CT 06518
Onited States of America
N-10-6 | State of nefionality Us
Hi-10-7 | Stats of residence us

5Y6
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PCT REQUEST
Original {for SUBMISSION) - priniad on 26.03.2002 08:31:30 AM
WA |Agent or common representsiive; or
mddress for cormespondence
The peracn kientfied baiow s agen
hersby/has besn foacton t
behalf of the appiicant(s) before the
competent intemationgl Authorities as:
IV-1-1 |Name (LAST, First) GIBBONS, Maureen
N-12 | Addrese: Bristol-Myers Squibb Company
P.0. Box 4000
Princeton, NJ 08543-4000
United States of Amerioa
IV-1-3 | Telaphone No. 609-252-3453
V-1-4 | Facsimie No. 609-252-4526
V-1-5 | Agent’s regisiration No. 44,121
V2 |Aaditional agent(s) additional agent(s) with same address as
first named agent
V-2-1 | Namne(s) ALGIERI, Aldo(31,697); BABAJKO,

s'uluuuﬂz 880) ; BABCOCK,

Timothy (39,097) ; BUCHEOLE,
Briana(39,123) ; D'AMICO,

Stephen (46, 652) ; DUBOFF, Samuel (25,969);
FURMAN, Theodore(30,942) ; WILK-ORESCAN,
Rosemarie (45,220) ; HERMI
Bonald (34,620) ; XKILCOYNE, -‘.l'ohn(33 100);
KLEIN, Christophex(34,363); LANGE,
Keith(44,201) ; MAKUJINA, Shah(41,174);
MORSE, David(25,742); PATEL,

Rana (41,412) ; DAVIS, Stephen(26,693);
FROVOOST, Jonathan(44,292); RODMEY,
Burton (22,076) ; RIAN, Richard(30,491);
SHER, Aundrey(39,024); SWITZER,

Joan (34,740) ; PEIST, Kenneth(45,006);
Q' BRIEN, Maureen (42 ,043) ; WINSLOW,
Anutll:l.n(dlo 875) ; BELFIELD,

.'.l':l.ng(ls 914) ; FERGUSONM, Blair,

Q. (34,329) ; LARSENM, Scott, K. (38,532);
VAMAITEN, Mary, K. (39,408); DOLAN,
Pater, L. (46,307)

5 'ZQ
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PCT REQUEST
Original (for SUBMHSBION) - printed on 26.03.2002 08:31:30 AM
v Designation of States
V41 [FRaglonal Putert AP: GH GM KE L8 M ME 8D 8L SZ TZ UG IX
m:“&“"ml el ‘ |EW and any other State which is a
parenihuses after the designation(s) |Contracting Stats of the Harare Pr tocol
y and of the ECT
EA: AM AX BY KG KZ ND RU TJ T and any
other State which is a Contracting State
of the Eurasian Patent Convention and of
the PCT
EP: AT BE CHELI CY DE DK ES FI FR GB GR
IE IT LU MC NL PT BE TR and any other
State which is a Contracting State f
the Eurcpean Patent Convention and of
the PCT
Ok: BF BJCF CG CI Cf GA GN GQ GN ML MR
KE SR TD TG and any othexr State which is
a menmber State of OAPI and a Contraocting
- gtate of the PCT
va National Patent AE AG AL AM AT AU AZ BA BB BG BR BY BE
o e araid e ™™ |CA CE&LI CK CO CR CU CE DE DK DM DE EC
parenthesss shar tho desigation(s) |EE ES FI GB GD GE GH GM HR HU ID IL IN
) I8 JP XE XG KP KR KE 1C 1K LR LS LT 1T
LV MA MD NG MK MN MN MX ME NO ME OM PH
PL PT RO RU 8D SE SG SI SK 8L TJ IM TN
) TR TT T2 UA UG US UZ VN YU EA ZM ZN
V4 | Precmutionsry Designation Statsment |
in eddition o the made )
under kema V-1, V-2 gnd \.3, the -
appicent siso makee urcier Ruls 4.9(b) | «:
all designatiors which would be ,
under tha PCT except any
s) of the State(s) indiceted | ~-
undes em V-8 below. The applicant )
deciares thet thoss edditionsl ¥
designations are subject 1 confirmation |
and that any designation which i not ol
confimed before the expirslion of 16 '
months from the priority dats ks 1o be
regarded as withdrwn by the applicent
at the expiralion of thet time Emit.
Ve Exciusion{s) from precautionary NONME
designations
Vi1 [Priority ciaim of ewiler national
appliostion
VH-1 | Fling dete 28 Maxch 2001 (28.03.2001)
VE12 | Nuber 60/279,327
VH3 | Country ‘los

¥
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PCT REQUEST D227
Original (for SURBMISSION) - printed on 26.03.2002 08:31:30 AM SBC‘
Vi2 [ Priorty docimment request o
The recelving Offica s requestad v |yT-1
prepare and traremit o the .
intamational Buresu a certifled copy of
the esriler sppiication(s) entified »e
above sa \ gy
V-l |intemational Sewrching Authorty [tUnited States Patent and Trademark
Chosan Office (USPTO) (ISA/US)
Vil |Declarstions Number of decierations
V-1 [Declarstion as © the of the -
Ivenior - —
Vii-2 |Declarstion ss to the appiicant’s -
entitiamant, as st the intemational
dats, 1o apply for snd ba granted a
N T T
entitiernend, s st the intamstional fing
date, to cisim the priority of the earller
Vii4 | Declamtion of irventorship (only for the | -
purposss of the designation of the
United Stutes of Amesica)
ViS5 [Declarstion e o -
disciosures or sxcepiions 1o lack of
L3 Check Bat - number of shests slscironic fle(s) sitached
0¢1  [Request (including decleretion shasts) |7 -
X2 [Description 220 -
s [Caims 27 -
-4 |Abstract 1 EZABSTO00.TXT
X8 [Drawings ) -
X7 AL 255
Accompanying feme papor document(s) sttachad slactronic fie(s} sttachad
-8 {Fes calculaiion shest v -
D6 |[Original sepansts power of stiomey v -
X-17 [PCT-EASY diaketls - Diskette
X-18 [Other (speciiedy Certification -
D19 | Figawe of the drawings which should 7
the sbetract _
Di-20 of fling of the i
Language of flling lng:'u.s /)
X1 | Signetare of applicant, agent or P / .
common . .
%11 | Name (LAST, Frst) é f k
FOR RECEIVING OFFICE USE ONLY
T57 [Duin of actusi recaipt of the n
| pifported Untanational applicstion
102 | Drawings:
1031 |Recaived
10-2-2 | Not recaived
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Cormected dete of actual recsipt dus
to Iater but timaly recelved papare or
drewings compieting the purporied
intamational

 Intsrnational sppleation
Date of timely recaipt of the required
cormactions under PCT Article 11(3)

imtermnationsl Searching Authority

ISA/US

[Transmitial of ssarch copy delayed
until ssarch fes Is pakl

FOR INTERNATIONAL BUREAU USE ONLY

114

Date of recalpt of the record copy by
the Intsinetional Buresu
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PCT (ANNEX - FEE CALCULATION SHEET)
Original {(for SUBMISSION) - printed on 26.03.2002 08:31:30 AM

(This shest s not part of snd does nol count ae a shest of the Intemational spplicetion)

o For receiving Ofios Use only
o1 intemationsl Appiication No.
03 | Date stamp of the receMing Ofice
04 |Form - PCT/ROVMO1 (Annex)
PCT Fes Caiculation Shest
041 |Prepared using b PCT-EASY Version 2.92
(updated 01.01.2002)
08 | Applicants or agents fle elerence |TLD227
3 Applicant BRISTOL-MYERS SQUIRBB COMPANY, et al.
12 Mf- —_|_fos smountimuliipler | _Total amounts (USD)
121 |Transmitsl T = 240
1221 [Searchfes 0 = 700
1222 [Intematonsl ssarch to be carried out by | g8
123 [Tremationsl foe
Basic fes
(Grst 30 sheets) M 407
124 Ramaining shosts 225
125 Addiionsl amourt 9.
12-6 Total additional amount ] 2,025
127 Bi+i= L 2,432
128 mh
Number of designations contained | 93
In Intamationsl application :
129 Number of designation fess 5
12-10 % (gs
1211 [ Total designation foes D 440
1242 | PGT-EASY fee reducion R -125
1213 {Total intemationsl Tes (B0 ] =Y 2,747]
12-14 [Foe for priorty document
Numbsr of priority documents 1
12415 Foa par m[15
12-18 ["Toil pricrily docurmert Tee Pl o 15
1247 | TOTAL FEES PATABLE (T+8+1P) =) 3,702
1210 | Node of peyment authorization to charge deposit account
1530 | Deposk sccount instructions -
The recelving Office: United States Patant and Trademark
Office (USPTO) (RO/US)
[‘Authcrization o charge the total fees |

Incicsind above.




PCT (ANNEX - FEE CALCULATION SHEET)

.

Original (for SUBMISSION) - printed on 28.03.2002 0&:31:30 AM 5942

1220- | Authorization to charge any defidency | v

2 or credit any overpaymant in the tolal

foss indicated sbove.

12-20- | Authoriation to charge tha fes for v

3 document,

1531 | Deposit accourt No. 19-3980

1322 {Date i 26/ March 2002 (26.03.2002)

1223 | Neme and siguture

VALIDATION LOG AND REMARKS

1814 [ Appilcant remarks [CHEMICAL DRAWING)

13-2-7 | Velldation messages Green?

Contants The international application contains
no drawings. Please verify.

1329 |Valkistion messages Green? N

Paymant Pleass ensure that you have a valid
deposit account with the receiving
Office selectad.

13231 | Validetion messages Green?

0 [Annctie All indications that can be made on the
Request form are specifically provided
for by the software. Please oconfirm
validity of additional indication.
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172
PCT POWER OF ATTORNEY LD227
Printed on 11.02.2002 02:28:28 PM 593
01 | PCT Power of Attomay (for an
international applicxtion fled under
the Patant Cooperation Treaty) (PCT
_ |Ruem0.g
011 | Prepared using PCT-EASY Vexraion 2.92
(updated 01.01.2002)
1 The undersigned applicant(s) WITTMAN, Mark,D.; BALASUBRAMANIAN,
Neelakantan; VELAPARTHI, Upendar;
ZIMMERMAMN, Kurt; SAULNIER, Mark, G.;
LIU, Peiying; SANG, Xiacpang;
FRENNESSON, David, B.; STOFFAN, Karen,
M.; TARRANT, Janes, G.
1141 | hersby appoints (appoint) the GIBRBONS, Maureen; BABAJKO, Suszanne;
following persan BABCOCK, Timothy; BUCHHOLE, Briana;
D'AMICO, Staphen; DRVIB, 8 :
DUBOFY, Samuel; EERME ;
KILCOYNE, John; II.IIII, Ch:i- r;
FURMNAN, Theodore; LANGE, Kaith;
MAKUJINA, Shah; MORSE, David; O'BRIEN,
Maureen; PATEL, Rena; FEIST, ;
PROVOOST, Jonathan; RODMEY, Burton;
LOPEEZ, Gabriel; RYAN, Richard; SHER,
Andrey; SWITEER, Joan; WILK-ORESCAN,
Rosemarie; WINSLOW, Anastasia
BRISTOL-MYERS BQUIBB CO.
P.O. BOX 4000, Lawrenceville-Princeton
Rd.
Princeton, MJ 08543
United States of America
112 | hereby appoints (appoint) the ALGIERI, Aldo
Kollowing perscn BRISTOL~MYERS SQUIBB CO.
P.O0. BOX 4000, mm111.-2:1+am
Rd.
Princeton, MJ 08543
United States of America
12 [ ] mt
13 [torepresentthe undersignedbefors |a1] the competent International
_ _____|Aathozities
14 In connection with the international
application identified beiow: -
141 This of the invention NOVEL TYROSINE KINASE INEIBITORS
143 | Applicanteoragentefis D227
—| meforence
143 International epplication number
(¥ alresdy svalizhle)
144 filed with the following Officess |United States Patent and Trademar
Fecelving Office office (USPTO) (RO/US)
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PCTPOWER F ATTORNEY LD227
Printed on 11.02.2002 02:20:28 PM 59,_,
13 [and to make or recelve payments on '
bahaif of the undsrsigned.
23 |Signatws of appiicant
WHewd D P ——
221 {Name WITIMAN, Mark,D.
23 Signature of appiicant
31 ﬁ BALASUBRAMANIAN, Neelakantan
24 | Gignature of appicant
“rpende——
244 |Name VELAPARTEI, Upender
23 | Signatre of appiicent -
MJ Zéww.!.nwa.uu
251 ':"" EDGERMANN, Rurt
28 Signshwre of applicant
261 MMJG£! 2:::' ‘| SAULNIER, Mark, G.
27 Signaiure of
271 [rame 7 LIU, Peiying
F T Signature of applicant o
281 |Name a——=>""" |aANG, Xiacpeng
29 | Signeture of appilcant -
294 M%_-_.mssa, David, B.
340 | Signature of applicant
24104 ! STOFFAN, Karan, M.
241 | Signshure of applicant
2114 ng TARRANT, Jamas, G.
3 Date

11 February 2002 (11.02.2002)
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PCT POWER OF ATTORNEY
Priniad on 08.02.2002 08:50:00 AM
o1 FCT Powar of Attornay (for an
Intarnational application flled under
the Patent Cooperstion Tresty) (PCT
Ruhﬂ_.q
041 | Prepared using PCT~EASY Version 2.92
(updated 01.01.2002)
1 The undersigned appilcant(s) BRISTOL-MYERS SQUIBB COMPANY
1-1-1 | hereby appoints (appoint) the GIBBONS, Maureen; BABAJKO, Susanne;
following parscn BABCOCK, Timothy; BUCHEOLZ, Briana;
D'AMICO, Stephen; DAVIS, Stephen;
DUBOFY, Samuel; HERMENZ ;
KILCOYNE, John; mnl, Christopher;
FURMAM, Theodore; LANGE, Keith;
MAKUJIMA, Shah; MORSE, David; O'BRIEN,
Maureen; PATEL, Rana; PEIST, Kanneth;
PROVOOST, Jonathan; RODNEY, Burton;
LOPEZ, Gabriel; RYAN, Richard; SEER,
Audrey; SWITZER, Joan; WILK-ORESCAN,
1Rosemarie; WINSLOW, Anastasia
BRISTOL-MYERS SQUIBB CO.
P.0. BOX 4000, Lawreancaville~-Princeton
Rd.
Princeton, NJ 08543
United States of Amexrioca
112 | haraby appoints (appoind) the ALGIERTI, Aldo
following person BRISTOL-MYERS S8QUIBB CO.
P.0. BOX 4000, Lawrenceville-Princeton
RA.
Princeton, NJ 08543
United States of Amarica
12 as agent
13 |torepresentthe undersigned before (@11 the competent International
Authorities
14 in connsction with the intamations!
lcation identified below: '
141 Title of the Invantion NOVEL TYROSINE KINASE INHIBITORS
142 | Appiicants or agenta file LD227
| weference
1-4-3 international application number
(f aiready avallshie)
T44 | filedwithtw following Oficess |United States Patent and Trademark
I Messinheinnt office (USPTO) (RO/US)
18 and to make or recelve payments on
behalf of the undersigned.

5495



252
PCT POWER F ATTORNEY LD227
Printed on 08.02.2002 08:50:00 AM ’ sq 6
21 Signature of applicant
Fogi V3 Ve
311  |Name BRISTOL-MYERS SQUIBEB COMPANY
212 | Neme of signetary Stephen B. Davis
243 | Cepacity Patant Counsel
3 Date

08 February 2002 (08.02.2002)




CERTIFICATION

The undersigned, being the Executive Vice President and General Counsel. of
Bristol-Myers Squibb Compeny, hereby designates:

Stephen B, Davis
Christopher Klein
Suzarme Babajko
Theodore Furman
David M. Morse
Richard Ryan
Blair Q. Ferguson

(a) to present to the Patent, Trademark, Copyright end similer Government Offices of all
countries to or to amy competent suthority, all originsl, divisional, contimation and

- reissue applications, petitions and request in the name of Bristol-Myers Squibb Company

and its subsidisry companies, for letters patent for inventions, utility models, industrial
* models and degigns and improvements or additions thereof, trademarks and copyrights;
(b) to initial and prosecute oppositions and appeals; (c) to appear before all officers duly
guthorized, all Ministers, Bureaus, Clerk's Offices and Commissions or Commissioners
. that may be necessary; (d) to sign and approve on behalf o this corporation all documents
and powers of attorney which judgment of the authorized individuals may be nocessary
or desirable to carry out the powers hereby conferred; (o) to request all proceedings; (£) to
pay over or withdraw all tuxes, obtmin receipts therefor end give discharge; (g) to
withdraw applications and all documents relating theretn; (h) to commence proceedings
aguinst infringers and assure the defense in infringement actions; and (i) generally to do
lﬂthltmﬂlejudsmnoﬂhennhmudmdmdmlmbemhmm
of the privileges above-mentioned.

IN WITNESS WHEREOF, I plmdnvhndmdeumdhndof&o
Company 0 be affixed hereto on this 2S"day of famak 2002

John L.. McGoldrick
Vice President
General Counsel
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PCT Lm!'ls
Original (for SUBMISSION) - printad on 20.03.2002 068:31:30 AM qa
PCT-EASY INFORMATION SHEET
(For applicant use only, DO NOT subsmii this ahest with the intemational application)
VALIDATION LOG

Caontents
Qrean? The intarmnational application containe no drawings. Please verlly.

Payment
Green? Please snsure thet you have a valid deposit account with the recaiving Office salactad. .

Annotate
Green? All indications that can be made on the Request form are spacifically provided for by tha softiware. Plsass confirm

vaildity of additional indication,

Bafore submiiting the International Application, please carefully verify that:

«the Information contained on printed Requast form s correct:

-Box X of the Request form and ltem 12-23 of the Annex to the Request form have besn signed;

-all slamenta of the international application as Indicxted In Boxsa VIt and X of the Request form have besn stiached; and,
-the disketin containing the PCT-EASY zip file of the Intemationsl Application has been enclosed snd has been clearly
labaled "PCT-EASY", with the applicant’'s or sgent's file reference, and the first applicant’s name.

DO NOT modify any indications on the Requast form printout. The slecironic version of the PCT-EASY application has besn locked.

i =n aiTor or an amission bs diascoverad at this time, you must reopan the stored form for submission, parform necossary
amendmanis and iImmediaialy resubmit the form. Finally, a NEW submisalon diskatis mizst be created manually by resending the
comaciad storad form to the diskette. The previously creatad printout and submission diskeite must be destroyed in order to prevant

the .

ATTENTION

possibily of enmonsously sanding it to the RO.
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SUPERINDUSTRIA Y COMERCIO SISTEMA DE REGISTRO |
I Fecha 04/11/2003 |

1 1

| MANTENIMIENTO DE PROTOCOLOS |
Numero : 19358 |

[Fecha : 07/05/1999 |

IConferido: BRISTOL-MYERS SQUIBB COMPANY I .
| |

[Pais : US ESTADOS UNIDOS DE AMERICA |
ICiudad : 82 PRINCETON, NEW JERSEY |
[Represent: S Sustitwir: S  Desistir: S |

[No. Radicacion: 03085892 Clase: 0 Seev: 0 Seac: 0 |

L 1

Iscncia Codigo Ctr Nombre I
(1 340 A CASTRODUQUE RAMIRO |
12 3002 GOMEZMEJIA HECTOR i
I I
' I Encontrados (1/1) registro(s)
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fadicacion 8 'I
'“:'m‘w"ﬁmfﬁm A1} PRESENTEC {
Jepevdencias B0 VD !
REQUISITOS NECESARIOS PARA PRESENTACION Y AGILlZACIO
TRAMITE
Ua.m:o umnln
- I
PATENTE DE INVENCION £~ MODELO DE UTILIDAD (1)
Indicacién de que se solicita (a concesidn de una patentz. f'r’ ()
- Datos de identificacién del solicitante o de la persona que se presertalasoliclivd. &~ *~ { ) |
- Deseripcién de la Invencion. % () ¢
- Dibujos de serestos partinentes. () ¢
Comprobanie de Pago de las Gasas sstablecidas. {
COMPLETA () INCOMPLETA { ) { ) '
W
DISENO INDUSTRIAL ( ) .
- Indicaclon de que se solicita e registro de Disefo Industrial () () .
- Datos de dentificacion del solicitante o de la persona que presenta () () |
- lasolicitud. .
- Representacién grifioa y fotogrifica del Disefio Industrial o muestra del . |!
Material que Incorpora el disefio. () () =
Comprobante de pago de ias tasas establecidas () ()
" COMPLETA l () INCOMPLETA () ()
ESQUEMADETRAZADO () \
- Indlcacién de que sollcita ei registro de un Esquema de trazado. {) ()
- Datos de ldentificacion del soicitante o de la persona que presenta .
La soliclud. () , ()
Representaclon grifica del esquema de trazado () . ()
Comprobante de pago de las tasas establecidas. ()Y » () |
COMPLETA NCOMPLETA () . ()
Firma Responeable: ;
Fecha: .
Rl e Th e RO
A L &I e DR e Teondiy
By b o AR

T - R
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Baye 1, la e
T
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Industria y Comerco ¥/

SUPERINTENDENCIA

Bogotd, D.C.,
G1e38
Doctor: Oficio N°
RAMIRO CASTRO DUQUE
Apoderado
BRISTOL MYERS SQUIBB COMPANY
ASUNTO: Radicacién N° 8588
Solicitud intemacional PCTAJS2002/00402
Facha iniclo fase nacional 28/10/2003
Trémite 011
Evento ars
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la Decision 486 de la
Comisién de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Materia de Patentes (PCT),

regla 51 bis del Reglamento y Circular Unica de la Superintendencia de Indusiria y Comerclo, se le comunica
que:

0 La soliciud no contiens la traduccién de las reivindicaciones tal como fueron modificadas. (Numeral
5.2.5, capfulo quinto de! tiiulo décimo de la Circular Unica de la SIC).

0 La solctud no contiene la copia del documento en que consia la cosidn del deracho a la patente del
inventor al solicitants 0 a su causants. (Art. 26-k) Decision 488).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 486, se le requiere para que dentro del
término de dos meses sigulentes a la fecha de nofificacién del presents oficio, complets los requisitos
anteriomente enunclados. En caso de no dar cumplimiento al presenie requerimionto, la solictud se
considerard abandonada y perderd su pralacion.

Notifiquese el presente aficio conforme a lo dispuesto en el numeral 5.2, iteral o), del capitulo quinto del
titulo primero de la Circular Unica N° 10 de 2001.

L

ALIX CARMENZA C DE VERGEL
Jefe de la Divisidn uevas Creaciones.

El anterior requerimients fue natificado por fijacién en sta de facha,



