
HETEROCYCLIC ANTIVIRAL ARYLPYRIDONE DERIVATIVES The present invention
provides non-nucleoside compounds of formula I, and certain derivatives
thereof, which are inhibitors of RNA-dependent RNA viral polymerase. These
compounds are useful for the treatment of RNA-dependent RNA viral
infection. They are particularly useful as inhibitors of hepatitis C virus
(HCV) NS5B polymerase, as inhibitors of HCV replication, and for the
treatment of hepatitis C infection. Hepatitis C virus is the leading cause
of chronic liver disease throughout the world. (Boyer, N. et al, J.
Hepatol. 2000 32:98-1 12). Patients infected with HCV are at risk of
developing cirrhosis of the liver and subsequent hepatocellular carcinoma
and hence HCV is the major indication for liver transplantation. HCV has
been classified as a member of the virus family Flaviviridae that includes
the genera flaviviruses, pestiviruses, and hapaceiviruses which includes
hepatitis C viruses (Rice, C. M., Flaviviridae: The viruses and their
replication. In: Fields Virology, Editors: B.N. Fields, D. M. Knipe and P.
M. Howley, Lippincott-Raven Publishers, Philadelphia, Pa., Chapter 30,
931-959, 1996). HCV is an enveloped virus containing a positive-sense
single-stranded RNA genome of approximately 9.4 kb. The viral genome
consists of a highly conserved 5' untranslated region (UTR), a long open
reading frame encoding a polyprotein precursor of-approximately 301 1 amino
acids, and a short 3' UTR. Genetic analysis of HCV has identified six main
genotypes which diverge by over 30% of the DNA sequence. More than 30
subtypes have been distinguished. In the US approximately 70% of infected
individuals have Type Ia and Ib infection. Type Ib is the most prevalent
subtype in Asia. (X. Forns and J . Bukh, Clinics in Liver Disease 1999
3:693-716; J . Bukh et al, Semin. Liv. Dis. 1995 15:41-63). Unfortunately
Type 1 infectious is more resistant to therapy than either type 2 or 3
genotypes (N. N. Zein, Clin. Microbiol. Rev., 2000 13:223-235). Viral
structural proteins include a nucleocapsid core protein (C) and two
envelope glycoproteins, El and E2. HCV also encodes two proteases, a
zinc-dependent metalloproteinase encoded by the NS2-NS3 region and a serine
protease encoded in the NS3 region. These proteases arerequired for
cleavage of specific regions of the precursor polyprotein into mature
peptides. The carboxyl half of nonstructural protein 5, NS5B, contains the
RNA-dependent RNA polymerase. The function of the remaining nonstructural
proteins, NS4A and NS4B, and that of NS5A (the amino-terminal half of
nonstructural protein 5) remain unknown. It is believed that most of the 



non-structural proteins encoded by the HCV RNA genome are involved in RNA
replication Currently a limited number of approved therapies are available
for the treatment of HCV infection. New and existing therapeutic approaches
for treating HCV infection and inhibiting of HCV NS5B polymerase activity
have been reviewed: R. G. Gish, Sem. Liver. Dis., 1999 19:5; Di Besceglie,
A. M. and Bacon, B. R., Scientific American, October: 1999 80-85; G.
Lake-Bakaar, Current and Future Therapy for Chronic Hepatitis C Virus Liver
Disease, Curr. Drug Targ. Infect Dis. 2003 3(3):247-253; P. Hoffmann et al,
Recent patent on experimental therapy for hepatitis C virus infection
(1999-2002), Exp. Opin. Ther. Patents 2003 13(1 1): 1707-1723; M. P. Walker
et al, Promising Candidates for the treatment of chronic hepatitis C, Exp.
Opin. Investing. Drugs 2003 12(8):1269-1280; S.-L. Tan et al, Hepatitis C
Therapeutics: Current Status and Emerging Strategies, Nature Rev. Drug
Discov. 2002 1:867-881; J . Z.Wu and Z. Hong, Targeting NS5B RNA-Dependent
RNA Polymerase for Anti-HCV Chemotherapy, Curr. Drug Targ. - Infect. Dis.
2003 3(3):207-219. Ribavirin
(l-((2R,3R,4S,5R)-3,4-Dihydroxy-5-hydroxymethyl-tetrahydro-furan-2-yl)-lH-
[l,2,4]triazole-3-carboxylic acid amide; Virazole(r)) is a synthetic,
non-interferon- inducing, broad-spectrum antiviral nucleoside analog.
Ribavirin has in vitro activity against several DNA and RNA viruses
including Flaviviridae (Gary L. Davis. Gastroenterology 2000 118:S104- Sl
14). Although, in monotherapy ribavirin reduces serum amino transferase
levels to normal in 40% of patients, it does not lower serum levels of
HCV-RNA. Ribavirin also exhibits significant toxicity and is known to
induce anemia. Viramidine is a ribavirin prodrug converted ribavirin by
adenosine deaminase to in hepatocytes. (J. Z. Wu, Antivir. Chem. Chemother.
2006 17(l):33-9) Interferons (IFNs) have been available for the treatment
of chronic hepatitis for nearly a decade. IFNs are glycoproteins produced
by immune cells in response to viral infection. Two distinct types of
interferon are recognized: Type 1 includes several interferon alphas and
one interferon beta, type 2 includes interferon gamma. Type 1 interferons
are produced mainly by infected cells and protect neighboring cells from de
novo infection. IFNs inhibit viral replication of many viruses, including
HCV, and when used as the sole treatment for hepatitis C infection,
IFNsuppresses serum HCV-RNA to undetectable levels. Additionally, IFN
normalizes serum amino transferase levels. Unfortunately, the effects of
IFN are temporary. Cessation of therapy results in a 70% relapse rate and
only 10-15% exhibit a sustained viro logical response with normal serum
alanine transferase levels. (Davis, Luke-Bakaar, supra) 



One limitation of early IFN therapy was rapid clearance of the protein from
the blood. Chemical derivatization of IFN with polyethyleneglycol (PEG) has
resulted in proteins with substantially improved pharmacokinetic
properties. PEGASYS(r) is a conjugate interferon a-2a and a 40 kD branched
mono-methoxy PEG and PEG-INTRON(r) is a conjugate of interferon a-2b and a
12 kD mono-methoxy PEG. (B. A. Luxon et al, Clin. Therap. 2002 24(9): 1363
1383; A. Kozlowski and J . M. Harris, J. Control. Release 2001 72:217-224).
Combination therapy of HCV with ribavirin and interferon- a currently is
the optimal therapy for HCV. Combining ribavirin and PEG-IFN (infra)
results in a sustained viral response (SVR) in 54-56% of patients with type
1 HCV. The SVR approaches 80% for type 2 and 3 HCV. (Walker, supra)
Unfortunately, combination therapy also produces side effects which pose
clinical challenges. Depression, flu-like symptoms and skin reactions are
associated with subcutaneous IFN-a and hemolytic anemia is associated with
sustained treatment with ribavirin. A number of potential molecular targets
for drug development as anti-HCV therapeutics have now been identified
including, but not limited to, the NS2-NS3 autoprotease, the NS3 protease,
the NS3 helicase and the NS5B polymerase. The RNA-dependent RNA polymerase
is absolutely essential for replication of the single-stranded, positive
sense, RNA genome. This enzyme has elicited significant interest among
medicinal chemists. Nucleoside inhibitors can act either as a chain
terminator or as a competitive inhibitor that interferes with nucleotide
binding to the polymerase. To function as a chain terminator the nucleoside
analog must be taken up by the cell in vivo and be converted in vivo to its
triphosphate form to compete as a substrate at the polymerase nucleotide
binding site. This conversion to the triphosphate is commonly mediated by
cellular kinases which impart additional structural limitations on any
nucleoside. In addition this requirement for phosphorylation limits the
direct evaluation of nucleosides as inhibitors of HCV replication to
cell-based assays (J. A. Martin et al., U.S. Patent No. 6,846,810; C.
Pierra et al., J. Med. Chem. 2006 49(22):6614-6620;-AJ . W. Tomassini et
al., Antimicrob. Agents and Chemother. 2005 49(5):2050; J . L. Clark et
al., J. Med. Chem. 2005 48(17):2005). There is currently no preventive
treatment of Hepatitis C virus (HCV) and currently approved therapies,
which exist only against HCV, are limited. Design and development of new
pharmaceutical compounds is essential. 



The present invention provides a compound according to formula I , or a
pharmaceutically acceptable salt thereof, wherein: R 1 is (alkylene)o-
6COX, (alkylene) 0-6NR aRb, (alkylene) 0-6CN, Ci-6 hydroxyalkyl or Ci-3-
alkylsulfonyl-(alkylene)o-3; X is hydrogen, hydroxy, Ci_6 alkoxy, NRcRd ;
R2 is hydrogen, Ci_6 alkoxy, Ci_3 alkyl or halogen; R a is (a) hydrogen,
(b) Ci-6 alkyl, (c) Ci-6 acyl, (d) aroyl, (e) -SO 2-C L 6 alkyl, (f) -SO
2-aryl, (g) - SO2-C L 3 arylalkyl, (h) aryl-Ci -3 alkyl, or (i) S0 2NReRf
wherein Re and Rf are independently hydrogen or Ci_3 alkyl, (J) pyridinoyl,
(k) C3-7 cycloalkyl-carbonyl or (1) CONHR eRf or (m)-SO 2-C3_6 cycloalkyl
or (n) 4-methanesulfonylamino-pyrrolidine-2- carbonyl wherein said
cycloalkyl moiety is substituted by Ci_3 alkylsulfonylamino and wherein
said aryl, said aroyl and said pyridinoyl are each independently optionally
substituted with one to three groups independently selected from hydroxy, C
L alkoxy, C L alkoxy, amino, Ci_3 alkylamino, Ci_3 dialkylamino, C L
acylamino,Ci_6 alkylsulfonylamino, alkylsulfonylamino, C L alkyl and
halogen; Rb is hydrogen C L alkyl, optionally substituted aryl, C L
hydroxyalkyl, Ci_3 acyloxy-Ci_6 alkyl, heterocyclyl-Ci_3 alkyl; C3_
cycloalkyl-Ci_3 alkyl, pyrrolidin-3-ylmethyl, 1-acetylpyrrolidin-
3-ylmethyl, piperidin-4-yl, or pyridinyl; or,.Ra and Rb together are
C(=0)C(Me) 2NHC(=0), (CH 2)3-5S(=O)2, (CH 2)2 5C(=O), C(=O)CH 2C(Me)
2CH2C(=O), HC=CC(Br)=CHC(=O), C(=O)(CH 2)2 4C(=O), HC=CC(=O)CEt 2(=O),
S(=O) 2NR6(CH 2)3-5 wherein R6 is hydrogen, Ci-6 alkyl or Boc; or, Ra and
Rb together with the nitrogen to which they are attached are (a) phthaloyl
(b)l-methyll, 3-dihydro-2-oxo-benzoimidazol-3-yl, (c) 5-oxo-pyrrolidin-l-yl
optionally substituted by Ci_6 carboalkoxyl or carboxy Ci_3 hydro xymethyl,
(d) 3-hydroxymethyl-pyrrolidin-l-yl, (e) 2-oxo-oxazolidin-3-yl optionally
substituted with Ci_6 alkyl or (f) 3-oxo-2,3-dihydro-lHisoindolyl
optionally substituted with Ci_6 alkylsulfonylamino or C
cycloalkylsulfonylamino ; Rc is hydrogen, Ci_6 alkyl; Rd is hydrogen, Ci_6
alkyl; pyridinyl-Ci_3 alkyl, cyano-Ci_ 3 alkyl, 4-Ci_3 alkoxy-Ci_6 alkyl,
aryl- Ci_3 alkyl optionally substituted with halogen; or Rc and Rd together
are (CH 2)2X1(CH 2)2 wherein X1 is O, SO2 or NR7 wherein R7 is hydrogen, 



Ci_6 alkyl, Ci_3 alkoxy-Ci_ 3 alkyl or Ci_3 acyl, or, Rc and Rd together
with the nitrogen to which they are attached are
4,4-difluoro-piperidin-l-yl, 4-phenoxy-piperidin-l-yl, 3-hydroxy-azetidine,
4-cyano-piperidin-l-yl, 3- (hydroxylmethyl)pyrro lidin- 1-yl or
2-hydroxymethyl-morpho lin-4-yl; R3a, R3b and R3c (i) when taken
independently are selected independently from Ci_3 alkyl, Ci_2 alkoxy or
Ci_2 fluoroalkyl or (ii) when taken together, R3a and R3b together are C2_
methylene and R3c is Ci_3 alkyl; R4 is hydrogen, Ci_6 alkyl; R5 is
hydrogen, halogen or Ci_3 alkyl; or, pharmaceutically acceptable salts
thereof. In one embodiment of the present invention there are provided
compounds of formula I wherein R1 is (alkylene) 0-6COX, (alkylene) 0-6NR
aRb, (alkylene) 0-6CN or Ci_6 hydroxyalkyl; X is hydrogen, hydroxy, Ci_6
alkoxy, NRcRd ; R2 is hydrogen, Ci_6 alkoxy, Ci_3 alkyl or halogen; Ra is
(a) hydrogen, (b) Ci-6 alkyl, (c) Ci-6 acyl, (d) aroyl, (e) -SO 2-C L 6
alkyl, (f) -SO 2-aryl, (g) - SO2-Ci_3 arylalkyl, (h) aryl-Ci_3 alkyl, or
(i) S0 2NReRf wherein Re and Rf areindependently hydrogen or Ci_3 alkyl,
(j) pyridinoyl, (k) C3_7 cycloalkane-carbonyl or (1) C0NHR eR f or
(m)-SO2-C3_6 cycloalkyl wherein said cycloalkane moiety is substituted by
Ci_3 alkylsulfonylamino and wherein said aryl, said aroyl and said
pyridinoyl are each independently optionally substituted with one to three
groups independently selected from hydroxy, Ci_6 alkoxy, Ci_6 alkoxy,
amino, Ci_3 alkylamino, Ci_3 dialkylamino, Ci_6 acylamino,Ci_6
alkylsulfonylamino, alkylsulfonyl)amino, Ci_6 alkyl and halogen; R b is
hydrogen Ci_6 alkyl, optionally substituted aryl, Ci_6 hydroxyalkyl, Ci_3
acyloxy-Ci_6 alkyl, heterocyclyl-Ci_3 alkyl; C3_6 cycloalkyl-Ci_3 alkyl,
piperidin-4-yl, or pyridinyl; or,. R a and R b together are C(=O)C(Me)
2NHC(=O), (CH 2)3-5S(=O) 2, (CH 2)2-5C(=O), C(=O)CH 2C(Me) 2CH2C(=O),
HC=CC(Br)=CHC(=O), C(=O)(CH 2)2-4C(=O), HC=CC(=O)CEt 2(=O), S(=O) 2NR 6(CH
2)3-5 wherein R 6 is hydrogen, Ci-6 alkyl or Boc; or, R a and R b together
with the nitrogen to which they are attached are (a) phthaloyl
(b)l-methyll, 3-dihydro-2-oxo-benzoimidazol-3-yl, (c) 5-oxo-pyrrolidin-l-yl
optionally substituted Ci_6 carboalkoxy, carboxy Ci_3 hydroxymethyl, (d)
3-hydroxymethyl-pyrrolidin-l-yl, (e) 2-oxooxazolidin- 3-yl optionally
substituted with Ci_6 alkyl or (f) 3-oxo-2,3-dihydro-lHisoindolyl 



optionally substituted with Ci_6 alkylsulfonylamino or C3_6
cycloalkylsulfonylamino ; R c is hydrogen, Ci_6 alkyl; R d is hydrogen,
Ci_6 alkyl; pyridinyl- Ci_3 alkyl, cyano-Ci_3 alkyl, 4-Ci_3 alkoxy-Ci_6
alkyl, aryl- Ci_3 alkyl optionally substituted with halogen; or R c and R d
together are (CH 2 X1(CH 2)2 wherein X1 is O, SO2 or R c and R d together
with the nitrogen to which they are attached are
4,4-difiuoro-piperidin-l-yl, 4-phenoxy-piperidin-lyl, 4-hydroxy-azetidine,
2-hydroxymethyl-morpholin-4-yl; R 3a, R 3b and R 3c (i) when taken
independently are selected independently from Ci_3 alkyl, Ci_2 alkoxy or
Ci_2 fiuoroalkyl or (ii) when taken together, R 3a and R 3b together are
C2-4 methylene and R 3c is Ci_3 alkyl; R 4 is hydrogen, Ci_6 alkyl; R 5 is
hydrogen, halogen or Ci_3 alkyl; or, pharmaceutically acceptable salts
thereof.The present invention also provides for the use of compounds
according to formula I as antiviral agents alone or in combination with
other antiviral compounds or immunomodulators for the manufacture of a
medicament for treating a disease caused by the Hepatitis C Virus (HCV)
virus. The present invention also provides for the use of compounds
according to formula I as a inhibitors of the replication of HCV in a cell.
The present invention also provides for medicaments based ona compound
according to formula I . The present invention also provides a method for
treating a disease caused by the Hepatitis C Virus (HCV) virus by
administering a therapeutically effective quantity of a compound according
to formula I to a patient in need thereof. The compound can be administered
alone or co-administered with other antiviral compounds or
immunomodulators. The present invention also provides a method for
inhibiting replication of HCV in a cell by administering a compound
according to formula I in an amount effective to inhibit HCV. The present
invention also provides a pharmaceutical composition comprising a compound
according to formula I and at least one pharmaceutically acceptable
carrier, diluent or excipient. The phrase "a" or "an" entity as used herein
refers to one or more of that entity; for example, a compound refers to one
or more compounds or at least one compound. As such, the terms "a" 



(or "an"), "one or more", and "at least one" can be used interchangeably
herein. The phrase "as defined herein above" refers to the broadest
definition for each group as provided in the broadest claim. In all other
embodiments provided below, substituents which can be present in each
embodiment and which are not explicitly defined retain the broadest
definition provided in the broadest claim. As used in this specification,
whether in a transitional phrase or in the body of the claim, the terms
"comprise(s)" and "comprising" are to be interpreted as having an
open-ended meaning. That is, the terms are to be interpreted synonymously
with the phrases "having at least" or "including at least". When used in
the context of a process, the term "comprising" means that the process
includes at least the recited steps, but may include additional steps. When
used in the context of a compound or composition, the term "comprising"
means that the compound orcomposition includes at least the recited
features or components, but may also include additional features or
components. The term "independently" is used herein to indicate that a
variable is applied in any one instance without regard to the presence or
absence of a variable having that same or a different definition within the
same compound. Thus, in a compound in which R" appears twice and is defined
as "independently carbon or nitrogen", both R"s can be carbon, both R"s can
be nitrogen, or one R" can be carbon and the other nitrogen. When any
variable (e.g., R1, R4a, Ar, X1 or Het) occurs more than one time in any
moiety or formula depicting and describing compounds employed or claimed in
the present invention, its definition on each occurrence is independent of
its definition at every other occurrence. Also, combinations of
substituents and/or variables are permissible only if such compounds result
in stable compounds. The symbols "*" at the end of a bond or " " drawn
through a bond each refer to the point of attachment of a functional group
or other chemical moiety to the rest of the molecule of which it is a part.
Thus, for example: MeC(=O)OR4 wherein R4 = *- or -H > MeC(=O)O- A bond
drawn into ring system (as opposed to connected at a distinct vertex)
indicates that the bond may be attached to any of the suitable ring atoms.
The term "optional" or "optionally" as used herein means that a
subsequently described event or circumstance may, but need not, occur, and
that the description includes instances where the 



event or circumstance occurs and instances in which it does not. For
example, "optionally substituted" means that the optionally substituted
moiety may incorporate a hydrogen or a substituent. The term "about" is
used herein to mean approximately, in the region of, roughly, or around.
When the term "about" is used in conjunction with a numerical range, it
modifies that range by extending the boundaries above and below the
numerical values set forth. In general, the term"about" is used herein to
modify a numerical value above and below the stated value by a variance of
20%. As used herein, the recitation of a numerical range for a variable is
intended to convey that the invention may be practiced with the variable
equal to any of the values within that range. Thus, for a variable which is
inherently discrete, the variable can be equal to any integer value of the
numerical range, including the end-points of the range. Similarly, for a
variable which is inherently continuous, the variable can be equal to any
real value of the numerical range, including the end-points of the range.
As an example, a variable which is described as having values between 0 and
2, can be 0, 1 or 2 for variables which are inherently discrete, and can be
0.0, 0.1, 0.01, 0.001, or any other real value for variables which are
inherently continuous. Compounds of formula I exhibit tautomerism.
Tautomeric compounds can exist as two or more interconvertable species.
Prototropic tautomers result from the migration of a covalently bonded
hydrogen atom between two atoms. Tautomers generally exist in equilibrium
and attempts to isolate an individual tautomers usually produce a mixture
whose chemical and physical properties are consistent with a mixture of
compounds. The position of the equilibrium is dependent on chemical
features within the molecule. For example, in many aliphatic aldehydes and
ketones, such as acetaldehyde, the keto form predominates while; in
phenols, the enol form predominates. Common prototropic tautomers include
keto/enol (-C(=O)-CH- -C(-OH)=CH- ), amide/imidic acid (-C(=O)-NH-
-C(-OH)=N-) and amidine (-C(=NR)-NH- -C(- NHR)=N-) tautomers. The latter
two are particularly common in heteroaryl and heterocyclic rings and the
present invention encompasses all tautomeric forms of the compounds. It
will be appreciated by the skilled artisan that some of the compounds of
formula I may contain one or more chiral centers and therefore exist in two
or more stereoisomeric forms. The racemates of these isomers, the
individual isomers and mixtures enriched in one enantiomer, as well as
diastereomers when there are two chiral centers, and mixtures partially
enriched with 



specific diastereomers are within the scope of the present invention. It
will be further appreciated by the skilled artisan that substitution of the
tropane ring can be in either endo- or exo-configuration, and the present
invention covers both configurations. The present invention includes all
the individual stereoisomers (e.g. enantiomers), racemic mixtures or
partially resolved mixtures of the compounds of formulae I and, where
appropriate, the individual tautomeric forms thereof.The racemates can be
used as such or can be resolved into their individual isomers. The
resolution can afford stereochemically pure compounds or mixtures enriched
in one or more isomers. Methods for separation of isomers are well known
(cf. Allinger N. L. and Eliel E. L. in "Topics in Stereochemistry", Vol. 6,
Wiley Interscience, 1971) and include physical methods such as
chromatography using a chiral adsorbent. Individual isomers can be prepared
in chiral form from chiral precursors. Alternatively individual isomers can
be separated chemically from a mixture by forming diastereomeric salts with
a chiral acid, such as the individual enantiomers of 10-camphorsulfonic
acid, camphoric acid, .alpha.-bromocamphoric acid, tartaric acid,
diacetyltartaric acid, malic acid, pyrrolidone-5-carboxylic acid, and the
like, fractionally crystallizing the salts, and then freeing one or both of
the resolved bases, optionally repeating the process, so as obtain either
or both substantially free of the other; i.e., in a form having an optical
purity of >95%. Alternatively the racemates can be covalently linked to a
chiral compound (auxiliary) to produce diastereomers which can be separated
by chromatography or by fractional crystallization after which time the
chiral auxiliary is chemically removed to afford the pure enantiomers. The
compounds of formula I contain at least one basic center and suitable acid
addition salts are formed from acids which form non-toxic salts. Examples
of salts of inorganic acids include the hydrochloride, hydrobromide,
hydroiodide, chloride, bromide, iodide, sulphate, bisulphate, nitrate,
phosphate, hydrogen phosphate. Examples of salts of organic acids include
acetate, fumarate, pamoate, aspartate, besylate, carbonate, bicarbonate,
camsylate, D and L-lactate, D and L-tartrate, esylate, mesylate, malonate,
orotate, gluceptate, methylsulphate, stearate, glucuronate, 2-napsylate,
tosylate, hibenzate, nicotinate, isethionate, malate, maleate, citrate,
gluconate, succinate, saccharate, benzoate, esylate, and pamoate salts. For
a review on suitable salts see Berge et al, J. Pharm. ScL, 1977 66:1-19 and
G. S. Paulekuhn et al. J. Med. Chem. 2007 50:6665. 



Technical and scientific terms used herein have the meaning commonly
understood by one of skill in the art to which the present invention
pertains, unless otherwise defined. Reference is made herein to various
methodologies and materials known to those of skill in the art. Standard
reference works setting forth the general principles of pharmacology
include Goodman and Gilman's The Pharmacological Basis of Therapeutics,
10th Ed., McGraw Hill Companies Inc., New York (2001). The starting
materials and reagents used in preparing these compounds generally are
either available from commercial suppliers, such as Aldrich Chemical Co.,
or areprepared by methods known to those skilled in the art following
procedures set forth in references. Materials, reagents and the like to
which reference are made in the following description and examples are
obtainable from commercial sources, unless otherwise noted. General
synthetic procedures have been described in treatise such as Fieser and
Fieser's Reagents for Organic Synthesis; Wiley & Sons: New York, Volumes
1-21; R. C. LaRock, Comprehensive Organic Transformations, 2nd edition
Wiley-VCH, New York 1999; Comprehensive Organic Synthesis, B. Trost and I .
Fleming (Eds.) vol. 1-9 Pergamon, Oxford, 1991; Comprehensive Heterocyclic
Chemistry, A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1984, vol.
1-9; Comprehensive Heterocyclic Chemistry II, A. R. Katritzky and C. W.
Rees (Eds) Pergamon, Oxford 1996, vol. 1-1 1; and Organic Reactions, Wiley
& Sons: New York, 1991, Volumes 1-40 and will be familiar to those skilled
in the art.. In on embodiment of the present invention there is provided a
compound according to formula I wherein R 1, R2, R3a, R3b, R3c, R4, R5, R6,
R a, Rb, Rc, Rd, Re, Rf, X, X1, n and p are as defined herein above. The
phrase "as defined herein above" refers to the broadest definition for each
group as provided above or in the broadest claim. In all other embodiments
provided below, substituents which can be present in each embodiment and
which are not explicitly defined retain the broadest definition provided
above. In a second embodiment of the present invention there is provided a
compound according to formula I wherein R2 is hydrogen or ci-6 alkoxy and
R3a, R3b and R3c are methyl. In a third embodiment of the present invention
there is provided a compound according to formula I wherein R 1 is
(alkylene)o-6NR aR b, R a is optionally substituted aroyl, C3_7
cycloalkanecarbonyl, -SO 2C 6 alkyl, -SO 2-C3-6 cycloalkyl, SO2NReRf,
pyridinoyl, Rb is hydrogen, Ci_6 alkyl, aryl or pyridinyl. In another
embodiment of the present invention there is provided a compound according
to 



formula I wherein R 1 is (alkylene)o-6NR aR b, R a is optionally
substituted aroyl, Rb is hydrogen, Ci_6 alkyl, aryl or pyridinyl. In yet
another embodiment of the present invention there is provided a compound
according to formula I wherein R 1 is (alkylene)o-6NR aR b, C3-7
cycloalkanecarbonyl, Rb is hydrogen, Ci_6 alkyl, aryl or pyridinyl.In a
still another embodiment of the present invention there is provided a
compound according to formula I wherein R 1 is (alkylene) 0-6NR aR b, R a
is -SO 2C 6 alkyl, Rb is hydrogen, Ci_6 alkyl, aryl or pyridinyl. In
another embodiment of the present invention there is provided a compound
according to formula I wherein R 1 is (alkylene) 0-6NR aR b, R a is -SO
2-C3-6 cycloalkyl, Rb is hydrogen, Ci_6 alkyl, aryl or pyridinyl. In a
another embodiment of the present invention there is provided a compound
according to formula I wherein R 1 is (alkylene)o-6NR aR b, R a is
optionally substituted aroyl, C3_7 cycloalkanecarbonyl, -SO 2Ci_6 alkyl,
SO2NReRf, pyridinoyl, Rb is hydrogen, Ci_6 alkyl, aryl or pyridinyl. In a
fifth embodiment of the present invention there is provided a compound
according to formula I wherein R 1 is (alkylene) 0-6NR aR b and R a and Rb
together are S(=O) 2NR6(CH 2)P wherein p is 3 to 5. In a sixth embodiment
of the present invention there is provided a compound according to formula
I wherein R 1 is (alkylene) 0-3NR aR b and R a and Rb together are S(=O)
2NR6(CH 2)P wherein p is 3 to 5, R2 is hydrogen or Ci_6 alkoxy and R3a, R3b
and R3c are methyl. In a seventh embodiment of the present invention there
is provided a compound according to formula I wherein R 1 is (alkylene)o-
6NR aR b and R a and Rb together with the nitrogen to which they are
attached are (a) phthaloyl, (b)l -methyl-
l,3-dihydro-2-oxo-benzoimidazol-3-yl, (c) 5- oxo-pyrrolidin-1-yl optionally
substituted Ci_6 carboalkoxy, carboxy Ci_3 hydro xymethyl, (d) 3-
hydroxymethyl-pyrrolidin-1-yl (e) 2-oxo-oxazolidin-3-yl optionally
substituted with Ci_6 alkyl or (f) 3-oxo-2,3-dihydro-lH-isoindolyl
optionally substituted with Ci_6 alkylsulfonylamino or C3 6
cycloalkylsulfonylamino In an eighth embodiment of the present invention
there is provided a compound according to formula I wherein R 1 is
(alkylene) 0-6COX, X is Ci_6 alkoxy or NRcRd. In an ninth embodiment of the
present invention there is provided a compound according to 



formula I wherein R 1 is (alkylene)o- 3COX, X is Ci_6 alkoxy or NRcRd, R2
is hydrogen or Ci_6 alkoxy and R3a, R3b and R3c are methyl.In a tenth
embodiment of the present invention there is provided a compound according
to formula I selected from the group consisting of compounds 1-1 to 1-91
and 1-92 in Table I or a pharmaceutically acceptable salt thereof. In a
eleventh embodiment of the present invention there is provided the use of a
compound of formula I as an antiviral agent or for the manufacture of a
medicament for the control of a disease caused by HCV. In a twelfth
embodiment of the present invention there is provided the use of a compound
of formula I as an antiviral agent in combination with at least one immune
system modulator and/or at least one antiviral agent that inhibits
replication of HCV. In a thirteenth embodiment of the present invention
there is provided the use of a compound of formula I as an antiviral agent
in combination with at least one immune system modulator selected from
interferon, interleukin, tumor necrosis factor or colony stimulating
factor. In a fourteenth embodiment of the present invention there is
provided the use of a compound of formula I as an antiviral agent in
combination with an interferon or chemically derivatized interferon. In a
fifteenth embodiment of the present invention there is provided the use of
a compound of formula I as an antiviral agent in combination with another
antiviral compound selected from the group consisting of a HCV protease
inhibitor, another HCV polymerase inhibitor, a HCV helicase inhibitor, a
HCV primase inhibitor and a HCV fusion inhibitor. In a sixteenth embodiment
of the present invention there is provided d the use of a compound of
formula I as an inhibitor of the replication of HCV in a cell. In a
seventeenth embodiment of the present invention there is provide a method
of treating a disease caused by HCV in a patient in need thereof comprising
administering a therapeutically effective amount of a compound according to
formula I wherein R1, R2, R3a, R3b, R3c, R4, R5, R6, Ra, Rb, Rc, Rd, Re,
Rf, X, X1, n and p are as defined herein above. In a eighteenth embodiment
of the present invention there is provide a method of treating a disease
caused by HCV in a patient in need thereof comprising co-administering a
therapeutically effective amount of a compound according to formula I
wherein R1, R2, R3a, R3b,R3c, R4, R5, R6, Ra, Rb, Rc, Rd, Re, Rf, X, X1, n
and p are as defined herein above and at least one immune system modulator
and/or at least one antiviral agent that inhibits replication of 



HCV. In a nineteenth embodiment of the present invention there is provide a
method of treating a disease caused by HCV in a patient in need thereof
comprising co-administering a therapeutically effective amount of a
compound according to formula I wherein R1, R2, R3a, R3b, R3c, R4, R5, R6,
Ra, Rb, Rc, Rd, Re, Rf, X, X1, n and p are as defined herein above and at
least one immune system modulator selected from interferon, interleukin,
tumor necrosis factor or colony stimulating factor. In a twentieth
embodiment of the present invention there is provide a method of treating a
disease caused by HCV in a patient in need thereof comprising
co-administering a therapeutically effective amount of a compound according
to formula I wherein R1, R2, R3a, R3b, R3c, R4, R5, R6, Ra, Rb, Rc, Rd, Re,
Rf, X, X1, n and p are as defined herein above and an interferon or
chemically derivatized interferon. In a further embodiment of the present
invention there is provide a method of treating a disease caused by HCV in
a patient in need thereof comprising co-administering a therapeutically
effective amount of a compound according to formula I wherein R1, R2, R3a,
R3b, R3c, R4, R5, R6, Ra, Rb, Rc, Rd, Re, Rf, X, X1, n and p are as defined
herein above and another antiviral compound selected from the group
consisting of a HCV protease inhibitor, another HCV polymerase inhibitor, a
HCV helicase inhibitor, a HCV primase inhibitor and a HCV fusion inhibitor.
In a further embodiment of the present invention there is provided a method
of inhibiting the replication of HCV in a cell comprising administering a
therapeutically effective amount of a compound according to formula I
wherein R1, R2, R3a, R3b, R3c, R4, R5, R6, Ra, Rb, Rc, Rd, Re, Rf, X, X1, n
and p are as defined herein above. In a further embodiment of the present
invention there is provided a composition containing a therapeutically
effective amount of a compound according to formula I wherein R1, R2, R3a,
R3b, R3c, R4, R5, R6, Ra, Rb, Rc, Rd, Re, Rf, X, X1, n and p are as defined
herein above admixed with at least one pharmaceutically acceptable carrier,
diluent or excipient.The term "alkyl" as used herein without further
limitation denotes an unbranched or branched chain, saturated, monovalent
hydrocarbon residue containing 1 to 10 carbon atoms. The term "lower alkyl"
denotes a straight or branched chain hydrocarbon residue containing 1 to 6
carbon atoms. "Ci-io alkyl" as refers to an alkyl composed of 1 to 10
carbons. Examples of alkyl 



groups include, but are not limited to methyl, ethyl, propyl, /-propyl,
n-butyl, /-butyl, /-butyl or pentyl, isopentyl, neopentyl, hexyl, heptyl,
and octyl. Lower alkyl groups include methyl, ethyl, propyl, /-propyl,
n-butyl, /-butyl, /-butyl or pentyl, isopentyl, neopentyl, hexyl. When the
term "alkyl" is used as a suffix following another term, as in
"phenylalkyl" (or "arylalkyl") or "hydroxyalkyl," this is intended to refer
to an alkyl group, as defined above, being substituted with one to two
substituents selected from the other specifically-named group. Thus, for
example, "phenylalkyl" denotes the radical R'R"-, wherein R' is a phenyl
radical, and R" is an alkylene radical as defined herein with the
understanding that the attachment point of the phenylalkyl moiety will be
on the alkylene radical. Examples of arylalkyl radicals include, but are
not limited to, benzyl, phenylethyl, 3-phenylpropyl. The terms "arylalkyl"
or "aralkyl" are interpreted similarly except R is an aryl radical. The
terms "(het)arylalkyl" or "(het)aralkyl" are interpreted similarly except R
is optionally an aryl or a heteroaryl radical. The term "pyridinyl Ci_6
alkyl refers to a group wherein R ' is pyridinyl and R" is alkylene. The
term "alkylene" as used herein denotes a divalent saturated linear
hydrocarbon radical of 1 to 10 carbon atoms (e.g., (CH2)n)or a branched
saturated divalent hydrocarbon radical of 2 to 10 carbon atoms (e.g.,
-CHMe- or -CH2CH(/-Pr)CH 2-), unless otherwise indicated. "C0-4 alkylene"
refers to a linear or branched saturated divalent hydrocarbon radical
comprising 1-4 carbon atoms or, in the case of Co, the alkylene radical is
omitted. Except in the case of methylene, the open valences of an alkylene
group are not attached to the same atom. Examples of alkylene radicals
include, but are not limited to, methylene, ethylene, propylene,
2-methyl-propylene, 1,1- dimethyl-ethylene, butylene, 2-ethylbutylene. The
term "aryl" as used herein denotes a phenyl radical which can be optionally
substituted with one or more, preferably one or three substituents
independently selected from hydroxy, thio, cyano, alkyl, alkoxy, lower
haloalkoxy, alkylthio, halogen , haloalkyl, hydroxyalkyl, nitro,
alkoxycarbonyl, amino, alkylamino, dialkylamino, aminoalkyl, alky lamino
alkyl, and dialkylamino alkyl, alkylsulfonyl, arylsulfinyl,
alkylaminosulfonyl, arylaminosulfonyl, alkylsulfonylamino,
arylsulfonylamino, carbamoyl, alkylcarbamoyl and
dialkylcarbamoyl,arylcarbamoyl, alkylcarbonylamino, arylcarbonylamino,
unless otherwise indicated. Alternatively two adjacent atoms of the aryl
ring may be substituted with a methylenedioxy or ethylenedioxy group. The
term "cycloalkyl" as used herein denotes a saturated carbocyclic ring
containing 3 to 8 



carbon atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl. "C3_7 cycloalkyl" as used herein refers to an
cycloalkyl composed of 3 to 7 carbons in the carbocyclic ring. The term
"cycloalkylalkyl" as used herein refers to the radical R'R"-, wherein R' is
a cycloalkyl radical as defined herein, and R" is an alkylene radical as
defined herein with the understanding that the attachment point of the
cycloalkylalkyl moiety will be on the alkylene radical. Examples of
cycloalkylalkyl radicals include, but are not limited to,
cyclopropylmethyl, cyclohexylmethyl, cyclopentylethyl. C3_7 cycloalkyl-Ci_
3 alkyl refers to the radical R'R" where R' is C3_7 cyclolalkyl and R" is
Ci_3 alkylene as defined herein. The term "halo alkyl" as used herein
denotes a unbranched or branched chain alkyl group as defined above wherein
1, 2, 3 or more hydrogen atoms are substituted by a halogen. Examples are
1-fluoromethyl, 1-chloromethyl, 1-bromomethyl, 1-iodomethyl,
difluoromethyl, trifluoromethyl, trichloromethyl, tribromomethyl,
triiodomethyl, 1-fluoro ethyl, 1-chloroethyl, 1- bromoethyl, 1-iodoethyl,
2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2-iodoethyl, 2,2- dichloro
ethyl, 3-bromopropyl or 2,2,2-trifluoroethyl. The term "alkoxy" as used
herein means an -O-alkyl group, wherein alkyl is as defined above such as
methoxy, ethoxy, n-propyloxy, z-propyloxy, n-butyloxy, z-butyloxy,
-butyloxy, pentyloxy, hexyloxy, including their isomers. "Lower alkoxy" as
used herein denotes an alkoxy group with a "lower alkyl" group as
previously defined. "Cl-IO alkoxy" as used herein refers to an-O-alkyl
wherein alkyl is Cl-IO. The terms "alkoxycarbonyl" and "aryloxycarbonyl" as
used herein denotes a group of formula - C(=O)OR wherein R is alkyl or aryl
respectively and alkyl and aryl are as defined herein. For example, Ci
alkoxycarbonyl refers to -C(=O)Me.The term "haloalkoxy" as used herein
refers to a group -OR where R is haloalkyl as defined herein. The term
"halo alky It hio" as used herein refers to a group -SR where R is
haloalkyl as defined herein. The terms "hydroxyalkyl", "alkoxyalkyl",
"acyloxyalkyl" or "cyanoalkyl"as used herein denote an alkyl radical as
herein defined wherein one to three hydrogen atoms on different carbon
atoms is/are replaced by hydroxyl, alkoxy, acyloxy or cyano groups
respectively. A Ci_3 alkoxy-Ci_6 alkyl moiety refers to a C1-6 alkyl
substituent in which 1 to 3 hydrogen atoms are replaced by a C1-3 alkoxy
and the point of attachment of the alkoxy is the oxygen atom. 



The terms "hydroxyalkoxy" and "alkoxyalkoxyl" as used herein denotes alkoxy
radical as herein defined wherein one to three hydrogen atoms on different
carbon atoms is/are replaced by hydroxyl or alkoxy groups respectively. A
Ci_3 alkoxy-Ci_6 alkoxy moiety refers to a Ci_6 alkoxy substituent in which
1 to 3 hydrogen atoms are replaced by a Ci_3 alkoxy and the point of
attachment of the alkoxy is the oxygen atom. The term "Ci_6 fluoroalkyl" as
used herein denotes a unbranched or branched chain alkyl group as defined
above wherein 1, 2, 3 or more hydrogen atoms are substituted by a fluorine.
The term "halogen" or "halo" as used herein means fluorine, chlorine,
bromine, or iodine. The term "acyl" as used herein denotes a group of
formula -C(=O)R wherein R is hydrogen or lower alkyl as defined herein. The
term or "alkylcarbonyl" as used herein denotes a group of formula C(=O)R
wherein R is alkyl as defined herein. The term C1-6 acyl refers to a group
- C(=O)R contain 1 to 6 carbon atoms. The Cl acyl group is the formyl group
wherein R = H and a C6 acyl group refers to hexanoyl when the alkyl chain
is unbranched. The term "arylcarbonyl" or "aroyl" as used herein means a
group of formula C(=O)R wherein R is an aryl group; the term "benzoyl" as
used herein an "arylcarbonyl" or "aroyl" group wherein R is phenyl. The
term "pyridinoyl" refers to a moiety of formula (z): The terms "amino",
"alkylamino" and "dialkylamino" as used herein refer to -NH , -NHR and - NR
respectively and R is alkyl as defined above. The two alkyl groups attached
to a nitrogen ina dialkyl moiety can be the same or different. The terms
"aminoalkyl", "alkylaminoalkyl" and "dialkylaminoalkyl" as used herein
refer to NH2(alkylene)-, RHN(alkylene)-, and R2N(alkylene)- respectively
wherein R is alkyl, and both alkylene and alkyl are as defined herein. "C1-
K alkylamino" as used herein refers to an aminoalkyl wherein alkyl is C1-10
. C1- K alkyl-amino-C2-6 alkyl" as used herein refers to a Cl-IO
alkylamino(alkylene)2-6 wherein alkyl is C1-10 and the alkylene is (CH
2)2-6 . When the alkylene group contains three or more carbon atoms, the
alkylene can be linear, e.g. -(CH2)4- or branched, e.g., -(CMe 2CH2)-. The
term "phenylamino" as used herein refers to -NHPh wherein Ph represents an
optionally substituted phenyl group. The term "Ci_3 acylamino-Ci_3 alkyl"
as used herein refers a -(CH )i_3NHC(=O)R where R is hydrogen, methyl or
ethyl The terms "alkylsulfonyl" and "arylsulfonyl" as used herein denotes a
group of formula - S(=O)2R wherein R is alkyl or aryl respectively and
alkyl and aryl are as defined herein. The term Ci_3 alkyl sulfonylamido as
used herein refers to a group RSO2NH- wherein R is a Cl -3 



alkyl group as defined herein. The term "sulfamoyl" as used herein refers
to the radical -S(O) NH . The terms "Nalkylsulfamoyl" and "N,
N-dialkylsulfamoyl" as used herein refers to the radical -S(O) 2NRR",
wherein R' and R" are hydrogen and lower alkyl and R' and R" are
independently lower alkyl respectively. Examples of N-alkylsulfamoyl
substituents include, but are not limited to methylaminosulfonyl,
o-propylaminosulfonyl. Examples of N,N-dialkylsulfamoyl substituents
include, but are not limited to dimethylaminosulfonyl,
o-propyl-methylaminosulfonyl. The prefix N-alkyl or N,N-dialkyl can be
replaced with aryl, heteroaryl, heterocyclyl or other radical to indicate a
case where the amine is substituted with a group other than alkyl. The term
"sulfamide" refers to a group NH2SO2NH2. Sulfamides can be substituted on
either of the nonequivalent nitrogen atoms and are distinguished as N or N'
substituted sulfamides. A radical, -NHSO 2NH2, is referred to herein as a
"sulfamoylamino" radical. If it is necessary to distinguish specifically,
-NHSO 2N'R 2 the nitrogen atom which is not linked to the core structure is
designated N'. Thus N'-methyl sulfamoylamino refers to -NHSO 2NHMe,
N-methyl sulfamoylamino refers to -NMeSO 2NH2 and N,N'-dimethyl
sulfamoylamino refers to - NMeSO 2NHMe. In there is no designation, either
nitrogen can be substituted.The term "alkylsulfonamido" refers to the
radical -NH-S(O)2-alkyl. The term alkyl can be replaced by other chemically
relevant radicals such as aryl or heteroaryl to indicate, e.g.
phenylsulfonamido -NH-S(O)2-Ph. Thus "Ci_6 alkylsulfonamido" represents
-NH-S(O) 2-C 6 alkyl "N-alkylalkylsulfonamido" refers to the radical
-NR-S(O)2-alkyl where R is a lower alkyl group. The term " Ci_6
alkylsulfonamido-Ci_3 alkyl-" refers to the radical -NRH-S(O) 2-C 6 alkyl
wherein R represents (CH2)i_3. The term alkyl can be replaced by other
chemically relevant radicals such as aryl or heteroaryl to indicate, e.g.
phenylsulfonamido -NH-S(O)2-Ph. "Nalkylalkylsulfonamido" refers to the
radical -NR-S(O)2-alkyl where R is a lower alkyl group. The term
"carbamoyl" as used herein means the radical -CONH2. The prefix
"N-alkylcabamoyl" and "N,N-dialkylcarbamoyl" means a the radical CONHR' or
CONRR" respectively wherein the R and R" groups are independently alkyl as
defined herein. The prefix N-arylcabamoyl" denotes the radical CONHR'
wherein R' is an aryl radical as defined herein. The term "heterocyclyl" or
"heterocycle" as used herein denotes a monovalent saturated monocyclic
radical, consisting of three to eight atoms per ring, incorporating one or
more ring 



heteroatoms (chosen from N,0 or S(O)0-2), and which can optionally be
independently substituted with one or more, preferably one or two
substituents selected from hydroxy, oxo, cyano, lower alkyl, lower alkoxy,
lower haloalkoxy, alkylthio, halo, haloalkyl, hydroxyalkyl, nitro,
alkoxycarbonyl, amino, alkylamino, alkylsulfonyl, arylsulfonyl,
alkylaminosulfonyl, arylaminosulfonyl, alkylsulfonylamino,
arylsulfonylamino, alkylaminocarbonyl, arylaminocarbonyl,
alkylcarbonylamino, arylcarbonylamino, unless otherwise indicated. Unless
otherwise indicated the term "heterocyclyl" or "heterocycle refers to
azetidinyl, pyrrolidinyl, hexahydroazepinyl, oxetanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, morpholinyl, piperidinyl, tetrahydropyranyl,
thiomorpholinyl, and imidazolinyl moieties The terms "azetidine"
("azetidinyl"), "pyrrolidine" ("pyrrolidinyl"), "piperidine"
("piperidinyl") and "azepine" refer to a 4-, 5-, 6- or 7-membered
cycloalkane respectively wherein one carbon atom is replaced by a nitrogen
atom. The term "morpholine" refers to cyclohexane ring in which the 1 and 4
carbon atoms are replace by nitrogen and oxygen. "Thiomorpholine" refers to
cyclohexane ring in which the 1 and 4 carbon atoms are replace by nitrogen
and sulfur. The terms "oxetane" (oxetanyl), "tetrahydrofuran"
(tetrahydrofuranyl) and "tetrahydropyran"(tetrahydropyranyl") refer to a
four, five and six-membered non-fused heterocyclic ring respectively, each
containing one oxygen atom. The term pyridinyl-Ci_6 alkyl refers to a
substitutent with the following formula: Compounds of the present invention
and their isomeric forms and pharmaceutically acceptable salts thereof are
also useful in treating and preventing viral infections, in particular,
hepatitis C infection, and diseases in living hosts when used in
combination with each other and with other biologically active agents,
including but not limited to the group consisting of interferon, a
pegylated interferon, ribavirin, protease inhibitors, polymerase
inhibitors, small interfering RNA compounds, antisense compounds,
nucleotide analogs, nucleoside analogs, immunoglobulins, immunomodulators,
hepatoprotectants, anti-inflammatory agents, antibiotics, antivirals and
antiinfective compounds. Such combination therapy may also comprise
providing a compound of the invention either concurrently or sequentially
with other medicinal agents or potentiators, such as ribavirin and related
compounds, amantadine and related compounds, various interferons such as,
for example, interferon-alpha, interferon-beta, interferon gamma and the
like, as well as alternate forms of interferons such as pegylated
interferons. Additionally combinations of ribavirin and interferon, may be
administered as an additional combination therapy with at least 



one of the compounds of the present invention. In one embodiment, the
compounds of the present invention according to formula I are used in
combination with other active therapeutic ingredients or agents to treat
patients with an HCV viral infection. According to the present invention,
the active therapeutic ingredient used in combination with the compound of
the present invention can be any agent having a therapeutic effect when
used in combination with the compound of the present invention. For
example, the active agent used in combination with the compound of the
present invention can be interferons, ribavirin analogs, HCV NS3 protease
inhibitors, nucleoside inhibitors of HCV polymerase, nonnucleoside
inhibitors of HCV polymerase, and other drugs for treating HCV, or mixtures
thereof. Examples of the nucleoside NS5b polymerase inhibitors include, but
are not limited to NM-283, valopicitabine, Rl 626, PSI-6130 (Rl 656), IDXl
84 and IDXl 02 (Idenix) BILB 1941.Examples of the non-nucleoside NS5b
polymerase inhibitors include, but are not limited to HCV-796 (ViroPharma
and Wyeth) ,MK-0608, MK-3281 (Merck), NM-107, R7128 (R4048), VCH-759,
GSK625433 and GSK625433 (Glaxo), PF-868554 (Pfizer), GS-9190 (Gilead), A-
837093 and A848837 (Abbot Laboratories), ANA598 (Anadys Pharmaceuticals);
GL100597 (GNLB/NVS), VBY 708 (ViroBay), benzimidazole derivatives (H.
Hashimoto et al. WO 01/47833, H. Hashimoto et al. WO 03/000254, P. L.
Beaulieu et al. WO 03/020240 A2; P. L. Beaulieu et al. US 6,448,281 Bl; P.
L. Beaulieu et al. WO 03/007945 Al), benzo-1,2,4- thiadiazine derivatives
(D. Dhanak et al. WO 01/85172 Al, filed 5/10/2001; D. Chai et al,
WO2002098424, filed 6/7/2002, D. Dhanak et al. WO 03/037262 A2, filed
10/28/2002; K. J . Duffy et al. WO03/099801 Al, filed 5/23/2003, M. G.
Darcy et al. WO2003059356, filed 10/28/2002; D.Chai et al. WO 2004052312,
filed 6/24/2004, D.Chai et al. WO2004052313, filed 12/13/2003; D. M. Fitch
et al, WO2004058150, filed 12/1 1/2003; D. K. Hutchinson et al.
WO2005019191, filed 8/19/2004; J . K. Pratt et al. WO 2004/041818 Al, filed
10/31/2003), 1,1- dioxo-4H-benzo[l,4]thiazin-3-yl derivatives (J. F. Blake
et al. in U. S. Patent Publication US20060252785 and
l,l-dioxo-benzo[d]isothazol-3-yl compounds (J. F. Blake et al. in U. S.
Patent Publication 2006040927). Examples of the HCV NS3 protease inhibitors
include, but are not limited to SCH-503034 (Schering, SCH-7), VX-950
(telaprevir, Vertex), BILN-2065 (Boehringer-Ingelheim, BMS- 605339 (Bristo
Myers Squibb), and ITMN-191 (Intermune). Examples of the interferons
include, but are not limited to pegylated rIFN-alpha 2b, pegylated 



rIFN-alpha 2a, rIFN-alpha 2b, rIFN-alpha 2a, consensus IFN alpha
(infergen), feron, reaferon, intermax alpha, r-IFN-beta, infergen and
actimmune, IFN-omega with DUROS, albuferon, locteron, Albuferon, Rebif,
oral interferon alpha, IFNaIpha-2b XL, AVI-005, PEG-Infergen, and pegylated
IFN-beta. Ribavirin analogs and the ribavirin prodrug viramidine
(taribavirin) have been administered with interferons to control HCV.
Commonly used abbreviations include: acetyl (Ac), aqueous (aq.),
atmospheres (Atm), 2,2'- bis(diphenylphosphino)-l,l'-binaphthyl (BINAP),
te/t-butoxycarbonyl (Boc), di-te/t-butyl pyrocarbonate or boc anhydride
(BOC2O), benzyl (Bn), butyl (Bu), Chemical Abstracts Registration Number
(CASRN), benzyloxycarbonyl (CBZ or Z), carbonyl diimidazole
(CDI),l,5-diazabicyclo[4.3.0]non-5-ene (DBN),
l,8-diazabicyclo[5.4.0]undec-7-ene (DBU), N,N'- dicyclohexylcarbodiimide
(DCC), 1,2-dichloroethane (DCE), dichloromethane (DCM), diethyl
azodicarboxylate (DEAD), di- o-propylazodicarboxylate (DIAD), di-
o-butylaluminumhydride (DIBAL or DIBAL-H), di- o-propylethylamine (DIPEA),
N,N-dimethyl acetamide (DMA), AN, N-dimethylaminopyridine (DMAP),
N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO),
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), ethyl
(Et), ethyl acetate (EtOAc), ethanol (EtOH),
2-ethoxy-2H-quinoline-l-carboxylic acid ethyl ester (EEDQ), diethyl ether
(Et20), O-(7-azabenzotriazole-l-yl)-N, N,N'N'-tetramethyluronium
hexafluorophosphate acetic acid (HATU), acetic acid (HOAc),
1-N-hydroxybenzotriazole (HOBt), high pressure liquid chromatography
(HPLC), o-propanol (IPA), methanol (MeOH), melting point (mp), MeSO2-
(mesyl or Ms), methyl (Me), acetonitrile (MeCN), mchloroperbenzoic acid
(MCPBA), mass spectrum (ms), methyl tert-hvXy\ ether (MTBE),
Nmethylmorpholine (NMM), N-methylpyrrolidone (NMP), phenyl (Ph), propyl
(Pr), o-propyl (i- Pr), pounds per square inch (psi), pyridine (pyr), room
temperature (rt or RT), satd. (saturated), tert-butyldimethylsilyl or
t-BuMe2Si (TBDMS), triethylamine (TEA or Et3N), triflate or CF3SO2- (Tf),
trifluoro acetic acid (TFA),
O-benzotriazol-l-yl-N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU),
thin layer chromatography (TLC), tetrahydrofuran (THF),
tetramethylethylenediamine (TMEDA), trimethylsilyl or Me3Si (TMS),
p-toluenesulfonic acid monohydrate (TsOH or pTsOH), 4-Me-C6H4SO2- or tosyl
(Ts), N-urethane-Ncarboxyanhydride (UNCA). Conventional nomenclature
including the prefixes normal (/?-), iso (/-), secondary {sec-), tertiary
(tert-) and neo- have their customary meaning when used with an 



alkyl moiety. (J. Rigaudy and D. P. Klesney, Nomenclature in Organic
Chemistry, IUPAC 1979 Pergamon Press, Oxford.). Examples of representative
compounds encompassed by the present invention and within the scope of the
invention are provided in the following Table. These examples and the
preparations which follow are provided to enable those skilled in the art
to more clearly understand and to practice the present invention. They
should not be considered as limiting the scope of the invention, but merely
as being illustrative and representative thereof. Compounds encompassed by
the present invention are substituted 3-phenyl- lH-pyridin-2-one
derivatives. The following numbering scheme is used to refer to the
substitution sites on the core substructure.TABLE IHETEROCYCLIC GAMMA
SECRETASE MODULATORS The invention relates to the use of compounds of
formula wherein R1 is a five or six membered heteroaryl group, optionally
substituted by one or two R'; R' is lower alkyl; R2 is hydrogen, lower
alkyl, lower alkoxy, hydroxy, halogen or cyano; Z is N, C, O or S; V is N,
C(R"), O or S; W is N, C(R"), O, or S; Y is N or C; with the proviso that
only one of Z, V or W may be O or S; R' ' is hydrogen, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or is C(O)O-R4; L is a bond, -(CR4
2)n-, -C(O)NR4-, -C(O)NR4CH2-, or -C(O)-; R4 may be the same or different
and is hydrogen or lower alkyl; R is lower alkyl, lower alkoxy, lower alkyl
substituted by hydroxy, phenyl, optionally substituted by one or more R" '
or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or to pharmaceutically active acid addition salts for the
manufacture of medicaments for the 



treatment of Alzheimer's disease, cerebral amyloid angiopathy, hereditary
cerebral hemorrhage with amyloidosis, Dutch-type (HCHWA-D), multi-infarct
dementia, dementia pugilistica or Down syndrome. Some compounds of formula
I, wherein R1 is an oxazol group, L is a bond and R3 is phenyl, are
described in Bioorg. Med. Lett. 12, 2002, 3125 - 3228, which compounds are
IMPDH inhibitors.Furthermore, known compounds from formula I are further
those, wherein the group Het is substituted by amino and the linking group
L is -C(O). These compounds are described in WO2005063022 which compounds
are useful for plant growth regulation. WO2002057240 describes compounds
for use as kinase inhibitors against tumor growth, in which the linking
group L is -C(O)-. Now it has been found that the present compounds of
formula I are modulators for amyloid beta and thus, they may be useful for
the treatment or prevention of a disease associated with the deposition of
b-amyloid in the brain, in particular Alzheimer's disease, and other
diseases such as cerebral amyloid angiopathy, hereditary cerebral
hemorrhage with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia,
dementia pugilistica and Down syndrome. Alzheimer's disease (AD) is the
most common cause of dementia in later life. Pathologically, AD is
characterized by the deposition of amyloid in extracellular plaques and
intracellular neurofibrillary tangles in the brain. The amyloid plaques are
mainly composed of amyloid peptides (Ab peptides) which originate from the
b-Amyloid Precursor Protein (APP) by a series of proteolytic cleavage
steps. Several forms of APP have been identified of which the most abundant
are proteins of 695, 751 and 770 amino acids length. They all arise from a
single gene through differential splicing. The Ab peptides are derived from
the same domain of the APP. Ab peptides are produced from APP through the
sequential action of two proteolytic enzymes termed b- and g-secretase.
b-Secretase cleaves first in the extracellular domain of APP just outside
of the trans-membrane domain (TM) to produce a C-terminal fragment of APP
containing the TM- and cytoplasmatic domain (CTFb) . CTFb is the substrate
for g-secretase which cleaves at several adjacent positions within the TM
to produce the Ab peptides and the cytoplasmic fragment. Various
proteolytic cleavages mediated by g-secretase result in Ab peptides of
different chain length, e.g. Ab38, Ab40 and Ab42. The latter one is
regarded to be 



the more pathogenic amyloid peptide because of its strong tendency to form
neurotoxic aggregates. The b-secretase is a typical aspartyl protease. The
g-secretase is a proteolytic activity consisting of several proteins, its
exact composition is incompletely understood. However, the presenilins are
essential components of this activity and may represent a new group of
atypical aspartyl proteases which cleave within the TM of their substrates
and which are themselves polytopic membrane proteins. Other essential
components of g-secretase may be nicastrin and the products of the aphl and
pen-2 genes. Proven substrates for g-secretase are the APP and theproteins
of the Notch receptor family, however, g-secretase has loose substrate
specificity and may cleave further membrane proteins unrelated to APP and
Notch. The g-secretase activity is absolutely required for the production
of Ab peptides. This has been shown both by genetic means, i.e., ablation
of the presenilin genes and by low-molecularweight inhibitory compounds.
Since according to the amyloid hypothesis for AD the production and
deposition of Ab is the ultimate cause for the disease, it is thought that
selective and potent inhibitors of g-secretase will be useful for the
prevention and treatment of AD. An alternative mode of treatment is the
modulation of the g-secretase activity which results in a selective
reduction of the Ab42 production. This will result in an increase of
shorter Ab isoforms, such as Ab38, Ab37 or others, which have reduced
capability for aggregation and plaque formation, and hence less neurotoxic.
Compounds which show this effect on modulating g-secretase activity include
certain non-steroidal anti-inflammatory drugs (NSAIDs) and related
analogues (Weggen et al. Nature, 414 (2001) 212-16). Thus, the compounds of
this invention will be useful for the treatment or prevention of a disease
associated with the deposition of b-amyloid in the brain, in particular
Alzheimer's disease, and other diseases such as cerebral amyloid
angiopathy, hereditary cerebral hemorrhage with amyloidosis, Dutch-type
(HCHWA-D), multi-infarct dementia, dementia pugilistica and Down syndrome.
Numerous documents describe the current knowledge on g-secretase
modulation, for example the following publications: Morihara et al, J .
Neurochem., 83 (2002) 1009-12 Jantzen et al, J.Neuroscience, 22 (2002)
226-54 Takahashi et al, J . Biol. Chem., 278 (2003) 18644-70 



Beher et al, J . Biol. Chem. 279 (2004) 43419-26 Lleo et al, Nature Med. 10
(2004) 1065-6 Kukar et al, Nature Med. 11 (2005) 545-50 Perretto et al, J .
Med. Chem. 48 (2005) 5705-20 Clarke et al, J . Biol. Chem. 281 (2006)
31279-89 Stock et al, Bioorg. Med. Chem. Lett. 16 (2006) 2219-2223 Narlawar
et al, J . Med. Chem. 49 (2006) 7588-91 The following definitions for
compounds of formula I are used:-AAs used herein, the group denotes the
following 5-membered heteroaryl groups: As used herein, the term "lower
alkyl" denotes a saturated straight- or branched-chain group containing
from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl, isopropyl,
nbutyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are
groups with 1 - 4 carbon atoms. As used herein, the term "lower alkoxy"
denotes a group wherein the alkyl residue is as defined above and which is
attached via an oxygen atom. As used herein, the term "lower alkyl
substituted by halogen" denotes an alkyl group as defined above, wherein at
least one hydrogen atom is replaced by halogen, for example CF3, CHF2,
CH2F, CH2CF3, CH2CH2CF3, CF2CHF2, CH2CF2CF3 and the like. As used herein,
the term "lower alkyl substituted by hydroxy" denotes an alkyl group as
defined above, wherein at least one hydrogen atom is replaced by hydroxy.
The term "halogen" denotes chlorine, iodine, fluorine and bromine. The term
"cycloalkyl" denotes a saturated alkyl ring with 3 - 7 carbon atoms. The
term "a five or six membered heteroaryl group, optionally substituted by
one or two R'" defined for R1 is selected from the group consisting
ofEspescially preferred group for R1is The term "pharmaceutically
acceptable acid addition salts" embraces salts with inorganic and organic
acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric
acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid,
succinic acid, tartaric acid, methanesulfonic acid, p-toluenesulfonic acid
and the like. A further embodiment of the invention are novel compounds of
formula I-A 



wherein R1 is a five or six membered heteroaryl group, optionally
substituted by one or two R', selected from R' is lower alkyl; R2 is
hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano; Z is N, C,
O or S; V is N, C(R"), O or S; W is N, C(R"), O, or S; Y is N or C; with
the proviso that only one of Z, V or W may be O or S; R' ' is hydrogen,
lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R4;
L is -(CR4 2)n-, -C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different
and is hydrogen or lower alkyl; R3 is lower alkyl, phenyl, optionally
substituted by one or more R'" or is cycloalkyl;R'" is halogen, cyano,
lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active acid
addition salts thereof. The following compounds are encompassed by formula
I-A and are therefore an embodiment of the invention:  Compounds of formula
I-Al wherein R1 is R' is lower alkyl; R2 is hydrogen, lower alkyl, lower
alkoxy, hydroxy, halogen or cyano; R' is hydrogen, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is C(O)O-R 4; L is -(CR4 2)n-,
-C(O)NR 4- or -C(O)NR 4CH2-; R4 may be the same or different and is
hydrogen or lower alkyl; R is lower alkyl, phenyl, optionally substituted
by one or more R'" or is cycloalkyl; 



R'" is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or
hydroxy, or is lower alkoxy or is C(O)O-R 4; n is 1, 2 or 3; or
pharmaceutically active acid addition salts thereof. Compounds of formula
I-Al 1 wherein R1 isR' is lower alkyl; R>2 is hydrogen, lower alkyl, lower
alkoxy, hydroxy, halogen or cyano; R' ' is hydrogen, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or is C(O)O-R4; L is -(CR4 2)n-,
-C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and is hydrogen
or lower alkyl; R3 is lower alkyl, phenyl, optionally substituted by one or
more R'" or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof.
Compounds of formula I-A2 wherein R1 is R' is lower alkyl; R2 is hydrogen,
lower alkyl, lower alkoxy, hydroxy, halogen or cyano; L is -(CR4 2)n-,
-C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and is hydrogen
or lower alkyl; R3 is lower alkyl, phenyl, optionally substituted by one or
more R'" or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof.Compounds
of formula I-A3 



wherein R1 is a R' is lower alkyl; R2 is hydrogen, lower alkyl, lower
alkoxy, hydroxy, halogen or cyano; R" is hydrogen, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is C(O)O-R4; L is -(CR4 2)n-,
-C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and is hydrogen
or lower alkyl; R3 is lower alkyl, phenyl, optionally substituted by one or
more R'" or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof.
Compounds of formula I-A4 wherein R1 is R' is lower alkyl; R2 is hydrogen,
lower alkyl, lower alkoxy, hydroxy, halogen or cyano; R" is hydrogen, lower
alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R4;is
-(CR4 2)n-, -C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and
is hydrogen or lower alkyl; R is lower alkyl, phenyl, optionally
substituted by one or more R'" or is cycloalkyl; R'" is halogen, cyano,
lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active acid
addition salts thereof. Compounds of formula I-A5 wherein R1 is R' is lower
alkyl; 



is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano; R" is
hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is
C(O)O-R4; L is -(CR4 2)n-, -C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or
different and is hydrogen or lower alkyl; R3 is lower alkyl, phenyl,
optionally substituted by one or more R'" or is cycloalkyl; R'" is halogen,
cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is
lower alkoxy or is C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active
acid addition salts thereof.  Compounds of formula I-A6 whereinR1 is R' is
lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or
cyano; R" is hydrogen, lower alkyl, lower alkyl substituted by halogen or
hydroxy, or is C(O)O-R4; L is -(CR4 2)n-, -C(O)NR4- or -C(O)NR4CH2-; R4 may
be the same or different and is hydrogen or lower alkyl; R is lower alkyl,
phenyl, optionally substituted by one or more R'" or is cycloalkyl; R'" is
halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy,
or is lower alkoxy or is C(O)O-R4; n is 1, 2 or 3; or pharmaceutically
active acid addition salts thereof.  Compounds of formula I-A7 wherein R1
is R' is lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy, hydroxy,
halogen or cyano; L is -(CR4 2)n-, -C(O)NR4- or -C(O)NR4CH2-; 



R4 may be the same or different and is hydrogen or lower alkyl; R3 is lower
alkyl, phenyl, optionally substituted by one or more R'" or is cycloalkyl;
R'" is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or
hydroxy, or is lower alkoxy or is C(O)O-R4; n is 1, 2 or 3; or
pharmaceutically active acid addition salts thereof.Compounds of formula
I-A8 wherein R1 is R' is lower alkyl; R2 is hydrogen, lower alkyl, lower
alkoxy, hydroxy, halogen or cyano; L is -(CR4 2)n-, -C(O)NR4- or
-C(O)NR4CH2-; R4 may be the same or different and is hydrogen or lower
alkyl; R3 is lower alkyl, phenyl, optionally substituted by one or more R'"
or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof.
Compounds of formula I-A9 wherein R1 is R' is lower alkyl;R2 is hydrogen,
lower alkyl, lower alkoxy, hydroxy, halogen or cyano; L is -(CR 4 2)n-,
-C(O)NR 4- or -C(O)NR 4CH2-; R4 may be the same or different and is
hydrogen or lower alkyl; R is lower alkyl, phenyl, optionally substituted
by one or more R'" or is cycloalkyl; R'" is halogen, cyano, lower alkyl,
lower alkyl substituted by halogen or hydroxy, or is lower alkoxy or is
C(O)O-R 4; n is 1, 2 or 3; or pharmaceutically active acid addition salts
thereof. 



Compounds of formula I-A10 wherein R1 is R' is lower alkyl; R2 is hydrogen,
lower alkyl, lower alkoxy, hydroxy, halogen or cyano; L is -(CR4 2)n-,
-C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and is hydrogen
or lower alkyl; R is lower alkyl, phenyl, optionally substituted by one or
more R'" or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof. A
further embodiment of the invention is the use of compounds of formula
whereinR1 is a five or six membered heteroaryl group, optionally
substituted by one or two R', selected from R' is lower alkyl; R2 is
hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano; Z is N, C,
O or S; V is N, C(R"), O or S; W is N, C(R"), O, or S; Y is N or C with the
proviso that only one of Z, V or W may be O or S; R' ' is hydrogen, lower
alkyl, lower alkyl substituted by halogen, hydroxy or amino, or is lower
alkoxy, cyano, N(R4)2, C(O)N(R4)2, S(O)2N(R4)2, C(O)R4Or C(O)O-R4; L is a
bond, -(CR4 2)n-, -N(R4)-, -C(O)NR4-, -CH(OR4)-, -CH(NR4 2)-, CR4 2O- or
-C(O)-; R4 may be the same or different and is hydrogen or lower alkyl; 



R3 is lower alkyl, aryl, a five or six membered heteroaryl group,
cycloalkyl or heterocycloalkyl, optionally substituted by one or more R'";
R'" is halogen, hydroxy, cyano, N(R4)2, lower alkyl, lower alkyl
substituted by halogen, hydroxy or amino, or is lower alkoxy or is lower
alkoxy substituted by halogen, or is C(O)R4, C(O)N(R4)2, S(O)2N(R4)2, or
C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active acid addition salts
for the manufacture of medicaments for the treatment of Alzheimer's
disease, cerebral amyloid angiopathy, hereditary cerebral hemorrhage with
amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia
pugilistica or Down syndrome. As used herein, the group denotes the
following 5-membered heteroaryl groups:Objects of the present invention are
the use of compounds of formula I for the preparation of medicaments for
the treatment of Alzheimer's disease, cerebral amyloid angiopathy,
hereditary cerebral hemorrhage with amyloidosis, Dutch-type (HCHWA-D),
multiinfarct dementia, dementia pugilistica or Down syndrome, compounds of
formula I-A and their sub-groups per se, their manufacture and medicaments
based on a compound of formula I-A in accordance with the invention.
Further objects of the invention are all forms of optically pure
enantiomers, racemates or diastereomeric mixtures for compounds of formula
I . Preferred compounds of formula I are compounds, wherein R1is and R' is
methyl. Especially preferred are compounds from this group, wherein L is
-C(R 4)2- and R3 is phenyl optionally substituted by R" ' . Such compounds
are 5-[ 1-(4-chloro-benzyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(3-chloro-benzyl)- lH-[ 1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-[ 1-(2-chloro-benzyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(4-cyano-benzyl)- lH-[ 1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile
5-(5-benzyl-[1,2,4]oxadiazol-3-ylamino)-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-(1-benzyl- 1H-pyrazo1-3-ylamino)-2-(4-methyl-imidazo
1- 1-yl)-benzonitrile 



2-(4-methyl-imidazo 1- 1-yl)-5 -[1-(1-phenyl-ethyl)- IH-[1 ,2,4]triazo
1-3-ylamino]-benzonitrile 5-[ 1-(4-fluoro-benzyl)-
lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile2-(4-methyl-imidazol- 1-yl)-5-[
1-(3,4,5-trifluoro-benzyl)- lH-[ 1,2,4]triazol-3-ylamino]- benzonitrile
5-[5-(2,6-dichloro-benzyl)-[
1,2,4]oxadiazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-(l
-benzyl- IH- [1,2,4]
triazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)-benzonitrile
5-[l-(2,4-dichloro-benzyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazo
l-l-yl)- benzonitrile 2-(4-methyl-imidazol- 1-yl)-5-[
1-(3-trifluoromethyl-benzyl)- IH-[1 ,2,4]triazol-3-ylamino]- benzonitrile
5-[ 1-(4-methyl-benzyl)- IH-[1
,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile
2-(4-methyl-imidazol- 1-yl)-5-[ 1-(3,4,5-trifluoro-benzyl)-
lH-pyrazol-3-ylamino]-benzonitrile 5-(3 -benzyl-
[1,2,4]thiadiazol-5-ylamino)-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(3-chloro-benzyl)- lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-[ 1-(2,4-dichloro-benzyl)-
lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(4-chloro-benzyl)- lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile
5-[3-cyano-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-benzy
l)-2 H-pyrazole- 3-carboxylic acid methyl ester 5- [5-(l -hydroxy-
1-methyl-ethyl) - 1-(3,4,5-trifluoro-benzyl) -lH-pyrazol-3-ylamino]-2-(4-
methyl-imidazol- 1-yl) -benzonitrile 1-(3-chloro-benzyl)- IH- [1,2,4]
triazol-3-yl]-(4-pyridin-4-yl-phenyl) -amine [1-(4-fluoro-benzyl)-
lH-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl] -amine
[1-(4-chloro-benzyl)- lH-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-
1-yl)-phenyl] -amine [1-(4-fluoro-benzyl)-5 -methyl-
lH-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)- phenyl] -amine
[1-(3-chloro-benzyl)-
lH-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-
amine
5-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-ben
zyl)-2H-pyrazole- 3-carboxylic acid methyl ester
[3-methoxy-4-(4-methyl-imidazo 1- 1-yl)-phenyl] -[1-(3 ,4,5
-trifluoro-benzyl)- 1H-[1,2,4]triazol-3 - yl]-amine 



2-[5-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-
benzyl)-2Hpyrazol- 3-yl]-propan-2-ol [1-(4-chloro-benzyl)- lH-[
1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]- amine
[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-[ 1-(4-methyl-benzyl)- IH-[1
,2,4]triazol-3-yl]-amme [3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-[
1-(3-trifluoromethyl-benzyl)- IH-[1 ,2,4]triazol- 3-yl]-amine or
[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-[ 1-(I -phenyl-ethyl)- IH-[1
,2,4]triazol-3-yl]- amine. Further preferred are compounds from this group
for the above described use, wherein L is a bond and R3 is phenyl
optionally substituted by R" ' , for example 5-[
1-(2,4-dichloro-phenyl)-5-methyl- IH-[1
,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)- benzonitrile
2-(4-methyl-imidazol- 1-yl)-5 -(I -phenyl- IH-[1
,2,4]triazol-3-ylamino)-benzonitrile 2-(4-methyl-imidazol- 1-yl)-5-[
1-(2-trifluoromethyl-phenyl)- lH-[ 1,2,4]triazol-3-ylamino]- benzonitrile
5-[l-(4-chloro-phenyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-l-
yl)-benzonitrile
5-[l-(2-chloro-phenyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-l-
yl)-benzonitrile or [l-(2,4-dichloro-phenyl)-5-methyl- IH- [1,2,4]
triazol-3-yl]- [3-methoxy-4-(4-methyl-imidazol- 1- yl) -phenyl] -amine. The
present compounds of formula I and their pharmaceutically acceptable salts
can be prepared by methods known in the art, for example, by processes
described below, which processes comprise a) reacting a compound of formula
with a compound of formula to a compound of formula wherein X is halogen
and the further groups have the meaning as described above and,if desired,
converting the compounds obtained into pharmaceutically acceptable acid
addition salts; or 



b) reacting a compound of formula with a compound of formula x z. Td-w 53
to a compound of formula wherein X is halogen and the further groups have
the meaning as described above, and, if desired converting the compounds
obtained into pharmaceutically acceptable acid addition salts; The
preparation of compounds of formula I of the present invention may be
carried out in sequential or convergent synthetic routes. Syntheses of the
compounds of the invention are shown in the following schemes. The skills
required for carrying out the reaction and purification of the resulting
products are known to those skilled in the art. The substituents and
indices used in the following description of the processes have the
significance given herein before unless indicated to the contrary. In more
detail, the compounds of formula I can be manufactured by the methods given
below, by the methods given in the examples or by analogous methods.
Appropriate reaction conditions for the individual reaction steps are known
to a person skilled in the art. The reaction sequence is not limited to the
one displayed in the schemes, however, depending on the starting materials
and their respective reactivity the sequence of reaction steps can be
freely altered. Starting materials are either commercially available or can
be prepared by methods analogous to the methods given below, by methods
described in the examples, or by methods known in the art.Anilines of
general formula 2, which can be used as starting materials for the
preparation of compounds of formula I may be prepared as described in the
following schemes. Nucleophilic substitution at room temperature or
elevated temperature (e.g reflux or under pressure using a microwave oven)
under neutral conditions or in the presence of a base (like e.g. potassium
carbonate), neat or in a polar solvent (like e.g. THF or DMSO etc.) of
substituted 4-nitro-phenyl halides 4 (X = F, Cl, Br, I) with compounds R1H,
(like 4-methylimidazole) yield nitro derivatives 3 (see scheme 1).
Alternatively, nitro derivatives 3 can be prepared from suitable precursors
5 (PC = -CHO, -(CO)R', -(CO)OR' or -(CS)NH2 with R' = lower alkyl), by
applying standard reaction sequences for the formation of the substituent
R1. Nitro compounds 3 can be reduced to anilines 2 using generally known
procedures, e.g. 



hydrogenation in the presence of a catalyst (like e.g. 10% palladium on
carbon) in a solvent (like e.g. ethanol or ethyl acetate) or, by using a
metal (like e.g. iron) or a metal salt (like e.g. stannous chloride) in a
polar solvent (like e.g. acetic acid or tetrahydrofuran). Alternatively,
anilines 2 can be prepared by introducing a substituent R1 into N-protected
aniline derivatives 6 (PG = protecting group) using generally known
procedures, e.g. displacement reactions under catalytic conditions (like
e.g. palladium(O) or copper(II) catalysis) or, by forming a group R1 in
Nprotected aniline derivatives 7, respectively, and subsequently cleaving
off the protecting group. Scheme 1 see scheme 2 for examples reduction R1
is a hetaryl group and PG is a N-protecting group, such as
tert-butoxycarbonyl (Boc) group, X is a halide, PC is -CHO, -(CO)R' or
-(CO)OR', -(CS)NH2, R' is lower alkyl Heterocyclic anilines like the
oxadiazole derivative 2a (see scheme 2) maybe prepared from the
corresponding esters 5a by conversion to the acylated hydrazide and
subsequent cyclization to the oxadiazole 3a. Treatment of the aldehyde 5_b
with TosMIC (tosylmethyl isocyanide) yieldsthe oxazole 3b. Ketones 5c can
be converted into substizuted oxazoles 3c upon treatment with iodobenzene
diacetate, trifluoromethanesulfonic acid and nitriles. Thiadiazoles 3d can
be prepared from thioamides 5d in the presence of N,N-dimethylacetamide
dimethyl acetal and hydroxyl-amine-O-sulfonic acid. Pyrimidines 3e can be
prepared by building up the pyrimidine ring for example by reacting the
4-nitro-acetophenone derivative 5e with an ortho ester derivative (like
e.g. the Bredereck reagent) and subsequent condensation with an amidine
derivative (R'C(N)NH2) to yield the nitro derivative 3e. Reduction of nitro
derivatives 3 provides the respective anilines 2. Scheme 2 reduction TosMIC
reduction reduction Me2 reduction reduction R' is lower alkyl. 



Heterocyclic anilines like the pyridine 2f or pyrimidine derivative 2g (see
scheme 3) maybe prepared by Suzuki coupling of the corresponding pyridine
respectively pyrimidine halide withthe corresponding aniline boronic acid
respectively ester or by Suzuki coupling of the corresponding heterocyclic
boronic acid or ester (like e.g. the pinacol ester) with the 4-halonitro-
benzene derivative and subsequent reduction to the aniline or directly with
the 4-haloaniline. Aryl boronic acids and esters used as starting materials
are either commercially available or readily prepared by methods known to
one skilled in the art of organic synthesis such as treatment of the
corresponding aryl bromides with bis(pinacolato)diboron in the presence of
a palladium catalyst. Scheme 3 9 H11 2 X is halide (like e.g. bromine or
iodine), R' is lower alkyl or hydrogen Heterocyclic anilines like the
pyrazole derivative 2_h (see scheme 4) can be prepared by Suzuki coupling
of a 4-nitro-phenyl-boronic acid respectively ester (like e.g.
2-(2-methoxy-4-nitrophenyl)- 4,4,5,5-tetramehtyl-[l,3,2]dioxaborolane) with
a heteroaryl halide (like e.g. l-methyl-4- iodo-lH-pyrazole) under
palladium(II) catalysis in the presence of a base in polar or apolar medium
under heating. Scheme 4 X is halide (like e.g. bromine or iodine), R' is
lower alkyl. Heterocyclic anilines like the thiazole derivative 2| (see
scheme 5) maybe prepared from the corresponding halides 4 by palladium(O)
(like e.g. palladium tetrakisphosphine) catalyzed Heckreaction with an
alkyl substituted thiazole 14 in the presence of a base (like e.g.
potassium acetate) in a polar solvent (like e.g. N,N-dimethylacetamide)
under heating (e.g. to reflux or in a microwave oven). Scheme 5 X is halide
(like e.g. bromine or iodine, R' is lower alkyl. Halides of general formula
L5_ (X preferably equals Br or Cl, more preferably Br), which can be used
as starting materials for the preparation of compounds of formula I may be
prepared as described in the following schemes. Amines 2 with suitable
substituents R1 and R2 can be subjected to a diazotation reaction in the
presence of an appropriate halide source which provides the desired halides
L5_ (see scheme 6). Suitable reagents for preparation of bromides (X = Br)
are e.g. -butyl nitrite or isoamyl nitrite 



and copper(II)bromide in acetonitrile. Alternatively sodium nitrite in
aqueous HBr solution in the presence of sodium bromide, copper bromide or
copper sulphate can be used. Analogously the chlorides 15 (X = Cl) can be
obtained by employing the corresponding chloride sources (copper chloride,
HCl etc). Scheme 6 diazotation, see scheme 7 halogenide for examples X is
halide, PC is -NH2, -CHO, -(CO)R' or -(CS)NH2 with R' = lower alkyl
Alternatively, halides L5_ can be prepared from a suitable precursor 16 (PC
= -NH2, -CHO, - (CO)R' or -(CS)NH2 with R' = lower alkyl), by applying
standard reaction sequences for the formation of the substituent R1 (see
scheme 7). Anilines 16a can be converted into imidazoles 15a (as described
for example in EP195021 1 Al, Exp 1.3-1.5) e.g. by sequential formylation
(with acetic anhydride and formic acid) and alkylation (with chloroacetone
in the presence of a base e.g. cesium carbonate and potassiumiodide in
DMF). Ring closure of intermediate 17 can then be achieved by heating with
ammonium acetate and acetic acid neat or in xylene. Ketones 16b can be
converted into substituted oxazoles 15b upon treatment with iodobenzene
diacetate, trifluoromethanesulfonic acid and nitriles as described for
example in WO2006/40192 Al, Exp. 46. Treatment of aldehyde 16c with TosMIC
(tosylmethyl isocyanide) yields oxazole 15c. Thiadiazoles 15d can be
prepared from thioamides 16d in the presence of N,N-dimethylacetamide
dimethyl acetal and hydroxylamine- O-sulfonic acid. Pyrimidines 15e can be
prepared by building up the pyrimidine ring for example by reacting the
acetophenone derivative 16e with a ortho ester derivative (like e.g. the
Brederick reagent) and subsequent condensation with an amidine derivative
(R'C(N)NH2) to yield pyrimidine 15e. The starting materials 16 are either
commercially available or readily prepared by methods known to one skilled
in the art of organic synthesis.Scheme 7 TosMIC Me2 For R2 = CN an
alternative method of producing bromides 15f (X = Br, see scheme 8) useful
to this invention is by a nucleophilic substitution at room temperature or
elevated temperature (e.g reflux or under pressure using a microwave oven)
under neutral conditions or in the presence of 



a base (like e.g. potassium carbonate), neat or in a polar solvent (like
e.g. THF or DMSO etc.) of 5-bromo-2-fluoro-benzonitrile with compounds R1H,
(like 4-methyl-imidazole, see US20060004013, Exp. 9).Scheme 8 16f 15f
Amines of general formula 18, which can be used as starting materials for
the preparation of compounds of formula I may be prepared as described in
the following schemes. Heterocycles of formula 18a or 19 (see Scheme 9) can
be prepared for example by deprotonation of 20 or 2J_ with sodium hydride
in DMF and subsequent alkylation with Q-L-R3. Q represents a leaving group
(e.g. Cl, Br, I, tosylate, mesylate). Nitro compounds 19 can be reduced to
amines 18a using generally known procedures, e.g. catalytic hydrogenation
in the presence of a catalyst such as palladium on carbon or, by metal
reduction e.g. with stannous chloride in HCl or, by hydrazine in the
presence of palladium on carbon. Scheme 9 H2N 20 18a reduction 2 1 19 V, W,
Z represent C or N, L represents -(CR^) n-, n is 1, 2 or 3 and Q represents
a leaving group, The starting materials 20, 2J_ are either commercially
available or readily prepared by methods known to one skilled in the art of
organic synthesis. Examples for 20 are, but not limited to, IH-
[l,2,4]triazol-3-ylamine and lH-pyrazol-3-ylamine. Examples for 2J_ are,
but not limited to, 4- nitro-lH-pyrazole and 4-nitro-2H-[l,2,3]triazole.
Aminotriazoles 18b (see scheme 10) can e.g. be prepared according to M.
Ruccia et al. J.Het. Chem. 1971, 8, 137-139 from formimidic acid ethyl
ester by heating with anilines 22 whichcauses a rearrangement of the
oxadiazole to give the amino triazole 23. Acidic cleavage of the benzoyl
group then provides 18b. Alternatively aminotriazoles 18b can be prepared
from 3-amino-[l,2,4]triazoles by heating with suitable halides X-R3 24 in
the presence of a base like potassium phosphate, potassium carbonate or
cesium carbonate, with copper (I) iodide in a suitable solvent like DMSO,
DMF, N-methyl-pyrrolidine as e.g. described in WO2007120333, Exp.7 or
WO2005044785, Exp.139. Scheme 10 



18b L represents bond, R3 represents aryl or heteroaryl, X represents
halogen (preferably Br, I) Aminopyrazoles 18c (see scheme 11) are either
commercially available or can e.g. be prepared from suitable hydrazines 25
by cyclization with acrylonitrile in the presence of a base such as sodium
ethoxide in ethanol and subsequent oxidation of the dihydropyrazole 26 with
e.g. manganese dioxide in dichloromethane or with
dichloro-5,6-dicyano-p-benzoquinone (DDQ) in dioxane as e.g. described in
WO200754480 Al, Exp.3A and B. Hydrazines 25 are either commercially
available or readily prepared by methods known to one skilled in the art of
organic synthesis such as diazotation of suitable anilines followed by
reduction of the diazonium compound to the aryl hydrazine by e.g. sodium
sulfite. Scheme 11 H2 N 3 + N - NaOEt^ H2N N N L 3 oxidation H2N N N L 3 25
26 18c L represents bond, R3 represents aryl or heteroaryl Aminopyrazoles
18d (see scheme 12) are either commercially available or can e.g. be
prepared by coupling of suitable boronic acids (or boronic esters) 27 with
pyrazole in the presence of copper (II) acetate and pyridine in methylene
chloride as e.g. described in US200434008, Exp 1.1. The pyrazole 28 can
then be nitrated with e.g. nitric acid and acetric anhydride or with nitric
acid and sulphuric acid. Reduction of the nitro group using generally known
procedures, e.g.catalytic hydrogenation in the presence of a catalyst such
as palladium on carbon or, by metal reduction e.g. with stannous chloride
in HCl provides aminopyrazoles 18d. Scheme 12 5 L represents bond, R3
represents aryl or heteroaryl Amines of general formula 18, may also be
prepared by construction of the central ring as described in the following
schemes: 5-substituted 2-aminooxazoles 18e (see Scheme 13) can be prepared
for example from aldehydes 29 by an a-bromination e.g. with bromine in
dichloromethane or with tetrabutylammonium 0 tribromide in acetonitrile.
The a-bromoaldehydes 30 can then be condensed with urea by heating in a
suitable solvent like DMF or ethanol. 



Scheme 13 .- I Bromination 29 30 18e L represents -(CR 42)n- and n is 1, 2
or 3. 5 3-Amino-l, 2,4-oxadiazoles 18k (see Scheme 14) can be prepared e.g.
according to M.J. Dimsdale, J . Het. Chem. 1981, 18, 37-41. Preparation of
an acylcyanamide 4J_ from an acid chloride 40 and cyanamide is followed by
ring closure to oxadiazole 18k with hydroxylamine in the presence of
pyridine. Scheme 14 Q f-O 41 18k L represents -(CR 42)n- or a
bond5-Amino-l, 2,4-oxadiazoles 18m (see Schemel5) can e.g. be obtained by
treatment of nitriles 42 with hydroxylamine which gives hydroxyamidines 43.
Treatment with trichloroacetic acid and trichloroacetic anhydride yields
the ring closed products 44. Heating with ammonia finally provides amino
oxazoles 18m. Scheme 15 CI3CCO2H, NH2OH 2V , (CI3CCO)2O CI3C N N H3 N 42 0
H 44 18m 43 5-Amino-[l,2,4]thiadiazoles 18o (see Schemel b) can e.g. be
prepared from suitable amidines 49 which are either commercially available
or readily prepared by methods known to one skilled in the art of organic
synthesis, e.g. treatment of suitable nitriles 42 with ammonium chloride
and trimethylaluminium in toluene. Amidines 49 can be cyclized with
perchloromethyl mercaptane and sodium hydroxide to provide the
chlorothiadiazol 50 which can be converted to the amine with e.g. ammonia
in ethanol or isopropanol. Alternatively thiadiazoles 18o can be prepared
from suitable amides 5J_ which can be converted to the chloroamidines 52 by
treatment with diemethyl sulphate, ammoinium chloride and sodium
hypochlorite as described e.g. EP1201661 Al, ref.exp. 24. Cyclization with
potassium thiocyanate then provides aminothiadiazoles 18o . Scheme 16 



51 52 18o L represents -(CR 42)n- or a bond Halides of general formula 1_5
(X preferably equals Br or Cl, more preferably Br), and amines of general
formula j_8 can be coupled to provide compounds of general formula I (see
Scheme 17). This reaction can e.g. be accomplished in the presence of a
metal (for example Cu or Pd). A method for the coupling of heteroaryl
amines with aryl halides is e.g. described by J.P. Schulte etal. Synlett
2007, 2331-6 who employ sodium pheno late, Pd2(dba)3, Xantphos as reagents
and dioxane as solvent. Scheme 17 Alternatively, anilines of general
formula 2 and halides of general formula 53 can be coupled to provide
compounds of general formula I (see Schemel8). This reaction can e.g. be
accomplished using generally known procedures, e.g. displacement reactions
under catalytic conditions (like e.g. palladium(O) or copper(II) catalysis)
or under thermal conditions or under basic conditions. Scheme 18 Compounds
of general formula I can also be prepared starting from anilines 2
comprising the construction of the heteroaryl moiety (see Scheme 19).
Scheme 19 Example methods for these heteroaryl syntheses and methods for
the preparation of useful intermediates are described in the following
schemes. Synthesis of intermediates 54 to 58 (see Scheme 20) can be
accomplished using generally known procedures. Phenyl cyanamides 54 can
e.g. be prepared by reaction of suitable anilines 2 withcyanogen bromide.
Isothiocyanates 55 can e.g. be prepared from suitable anilines 2 by
reaction with e.g. 1,1'thiocarbonyldi-2(lH)-pyridone,
1,1'thiocarbonyldiimidazole or thiophosgene. Ureas 56 can e.g. be prepared
by reaction of suitable anilines 2 with sodium or potassium cyanate.
Thioureas 57 can e.g. be prepared by reaction of suitable anilines 2 with
sodium or ammonium thiocyanate or by reaction of suitable anilines 2 with
benzoyl isothiocyanates followed by basic hydrolysis of the benzoly group
with e.g. aqueous potassium carbonate. Guanidines 58 can e.g. be prepared
by reaction of suitable anilines 2 with l,3-di-boc-2- methylisothiourea
followed by cleavage of the boc-groups with e.g. trifluoro acetic acid.
Scheme 20 55 58 



Oxazoles I-A6 (L = -(CR 2)n-, see Scheme 21) can e.g. be prepared by
condensation of ureas 56 with suitable a-bromoaldehydes 30 by heating in a
suitable solvent. Scheme 2 1L represents -(CR 2)11-. Oxazoles I-A6 (L =
bond, see Scheme 22) can e.g. be prepared from a-azido carbonyl compound 59
by phosphine mediated cyclization with isothiocyanate 55_ (e.g. by heating
with triphenylphophine in dioxane) as described in X . Ouyang et al,
Bioorg. Med. Chem. Lett. 2006, 16, 1191-6. Azido compound 59 can e.g. be
obtained by conversion of bromides 33_ with sodium azide in acetone.
Bromides 33_ (with L = bond) can be prepared by a-bromination of suitable
carbonyl compounds 3J_, for a summary o f methods see for example
"Comprehensive Organic Transformations, A Guide to Functional Group
Preparations" R.C. Larock, VCH Publishers. Scheme 22 L represents bond
Synthesis o f oxazoles I-A6 (see Scheme 23) can be accomplished e.g. by
condensation of suitable a-bromo carbonyl compounds 33_ (for synthesis see
description of scheme 22) with suitable ureas 56 by heating in a solvent
like DMF or ethanol. The reaction can also be carried out under microwave
irradiation in the presence of aluminium oxide in dichloromethane (for L
bond) as described in M. Kidwai et al. Chemical Papers 2000, 54(4), 231-4.
Scheme 23 L represents bond Oxadiazoles I-A8 (L = bond, see Scheme 24) can
e.g. be prepared from suitable acylisothiocyanates 64 and anilines 2 (as
e.g. described by T .G.M. Dhar et al. Bioorg. Med. Chem. Lett. 2002, 12,
3125-8). Acylisothiocyanates 64 can e.g. be obtained from the corresponding
acids via conversion to their acid chlorides with e.g. oxalyl chloride and
reaction with e.g. sodium thiocyanate. Thioureas 65 can be methylated with
MeI and NaOH to yield thecorresponding S-methylisothiocarbamoyl
intermediates which cyclize upon treatment with hydroxylamine to provide
the oxadiazoles I-A14. Scheme 24 1. MeI, NaOH L represents bond Oxadiazoles
I-A9 (see Scheme 25) can e.g. be prepared by reaction of anilines 2 with 2-
trichloromethyl oxazoles 44 (for example heating in ethanol or with DBU in
DMSO) as e.g. 



described by I . Kumita et al. Nippon Noyaku Gakkaishi 2001, 26(1), 60-66.
Compounds 44 (with L = -(CR 42)n- or bond) can e.g. be prepared from
hydroxyamidines 43 as described in scheme 20 or from hydroxy guanidines (L
= NR4) by treatment with trichloroacetic anhydride in THF as described by J
.W. Tilley et al. HeIv. Chim. Acta 1980, 63, 832-840. Scheme 25 44 I-A9 L
represents -(CR 2)n- or a bond. Thiadiazoles I-A7 (see Scheme 26) can e.g.
be prepared as described by Y.-J. Wu et al. Tet. Lett. 2008, 49, 2869-71 by
reaction of isothiocyanates 55_ with suitable amidines 49 (L = -(CR 4 2)n-
or a bond) in the presence of diisopropylethylamine in DMF to give
thioureas 70. These cyclize upon treatment with diisopropyl
azodicarboxylate (DIAD) to yield thiadiazoles I-A7.Scheme 26 L represents
-(CR 42)n- or a bond. Oxadiazoles I-A10 (see Scheme 27) can e.g. be
prepared by cyclization of isothiocyanates 55_ with compounds 71 under
heating in the presence of HgO in methanol as solvent. Hydrazides 71 (with
L = -(CR 42)n- or bond) can be readily prepared by methods known to one
skilled in the art of organic synthesis such as conversion of the
corresponding acids to their acid chloride and reaction with hydrazine or
coupling of the corresponding acids with hydrazine in the presence of an
coupling agent such as CDI or EDC or coupling of the corresponding acids
with terbutylcarbazate in the presence of an coupling agent such as HBTU
followed by cleavage of the tert-butyloxycarbonyl group with e.g. TFA.
Semicarbazides 71 or with the corresponding isocyanates OCN-R3. Scheme 27
55 7 1 I-A1 0 L represents -(CR 2)n- or a bond Synthesis of esters 75 are
described in the following schemes. 2-Amino-4-oxazolecarboxylic acid 84
(see scheme 28) is commercially available. It can be esterified and the
product 85 can be coupled under palladium(O) catalysis with suitable aryl
halides 1_5 (e.g. aryl bromides) to yield esters 75e. Alternatively the
2-chloro-oxazole derivative 



86 (WO2007131953) can be coupled under basic conditions (e.g. with sodium
hydride) with an aniline 2. Compounds 75f may be prepared from the
corresponding ureas 56 through condensation with ethyl bromopyruvate
(WO2007141538).Scheme 28 56 75f Amino oxadiazole 88 (Prabhakar et al.
Tetrahedron 1992, 48, 6335; prepared by reaction of bromo cyan with H
N(NOH)CCO Et) can be coupled in the same way as described above with
halides \5_ to yield esters 75m (see scheme 29). Oxadiazoles 75k may be
prepared from the corresponding anilines 2 by formation of the cyanamide
through coupling with bromo cyan, reaction with hydroxyl amine and
subsequent cylization of the hydroxyguanidine 89 with ethyl oxalate or
stepwise by reaction with mono methyl ester of oxalyl chloride and
condensation in the presence of a base under heating (WO2008064474). Scheme
29 88 75m 89 75kThe tosyl derivative 90 (Bioorganic & Medicinal Chemistry
(2003), 11(24), 5529-5537) can be reacted with nucleophiles (anilines 2)
either under thermic conditions or under palladium(O) catalysis to give
thiadiazoles 75n (see scheme 30). The amino thiadiazole 93 can be prepared
from the amidine 92 (EP7470) and then reacted with an aryl bromides 1_5
under palladium (0) catalysis to the thiadiazoles 75o. Alternatively the
chloro-thiadiazole 91 prepared by diazotation from the amino derivative 93
(EP7470) or from the amidine 92 (WO200 1090095) can be reacted with
anilines 2 under heating and/or under palladium (0) catalyzed conditions to
give the product 75o. Scheme 30 CI3CSCI NaNO2 Cu cat, HCI The oxadiazoles
75p can be prepared from the hydrazones 95 by oxidative cyclization with
bromine (Werber, G. et. al J . Heterocycl.Chem., (1977) 14, 1385). Scheme
31 



95 75p Certain compounds of general formula I can be prepared from the
corresponding methyl or ethyl esters 75 (see scheme 32). Esters 75 can be
converted to their carboxylic acids 76 by hydrolysis(e.g. with potassium
hydroxides in water and ethanol) and to their acid chlorides 77 (e.g. with
thionyl chloride). Esters can be prepared by e.g. transesterif cation from
75 or by ester formation from 76 with suitable alcohols R3-OH. Amides of
formula I (with L = C(O)NH) can be prepared from carboxylic acids 76 by
standard procedures such as coupling with suitable amines R3-NH (e.g. in
the presence of coupling agents like CDI or EDC) or from reaction of acid
chlorides 77 with suitable amines R3-NH . Alcohols of formula I (with L =
bond and R3 is lower alkyl substituted by hydroxy) can be prepared from
esters 75 by reaction with e.g. lithium aluminum hydride (R4 = H) or with
e.g. Grignard reagent. Scheme 32 het is The compounds were investigated in
accordance with the test given hereinafter. Description of g-secretase
assay Cellular g-secretase assay Human neuroglioma H4 cells overexpressing
human APP were plated at 30,000 cells/well/200 ml in 96-well plates in IMDM
media containing 10% FCS, 0.2 mg/1 Hygromycin B and incubated for 2h at 37
0C, 5% CO2 prior to adding test compounds. Compounds for testing were
dissolved in 100% Me2SO yielding in a 10 mM stock solution. Typically 12 ml
of these solutions were further diluted in 1000 ml of IMDM media (w/oFCS).
Subsequent 1:1 dilutions gave a ten point dose response curve. 100 ml of
each dilution was added to the cells in 96-well plates. Appropriate
controls using vehicle only and reference compound were applied to this
assay. The final concentration OfMe SO was 0.4%. After incubation for 22
hrs at 37 0C, 5% CO , 50 ml supernatant was transferred into round-bottom
96-well polypropylene plates for detection of Ab42. 50 ml assay buffer
(5OmM Tris/Cl, pH 7.4, 6OmM NaCl, 0.5% BSA, 1% TWEEN 20) was added to the
wells followed by the addition of 100 ml of detection antibody
(ruthenylated BAP 15 0.0625 mg/ml in assay buffer). 50 ml of a premix of
capture antibody (biotinylated 6E10 antibody, 1 mg/ml) and
Steptavidincoated magnetic beads (Dynal M-280, 0.125 mg/ml) were
preincubated for 1 hr at room temperature before adding the assay plates.
Assay plates were incubated on a shaker for 3 hrs at room temperature and
finally read in the Bioveris M8 Analyser according to the manufacturer's 



instructions (Bioveris). Toxicity of compounds was monitored by a cell
viability test of the compound-treated cells using a colorimetric assay
(CeIlT iter 96TM AQ assay, Promega) according to the manufacturer's
instructions. Briefly, after removal of 50ml cell culture supernatant for
detection of Ab42, 20ml of Ix MTS/PES solution was added to the cells and
incubated for 30 min at 37 0C, 5% CO2. Optical density was then recorded at
490 nm. IC50 values for inhibition of Ab42 secretion were calculated by
nonlinear regression fit analysis using XLfit 4.0 software (IDBS). The
preferred compounds show a ICso< 1.0 (mM). In the list below are described
the data to the inhibition of Ab42 secretion:The compounds of formula I and
the pharmaceutically acceptable salts of the compounds of formula I can be
used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of
tablets, coated tablets, dragees, hard and soft gelatine capsules,
solutions, emulsions or suspensions. The administration can, however, also
be effected rectally, e.g. in the form of suppositories, parenterally, e.g.
in the form of injection solutions. The compounds of formula I can be
processed with pharmaceutically inert, inorganic or organic carriers for
the production of pharmaceutical preparations. Lactose, corn starch or
derivatives thereof, talc, stearic acids or its salts and the like can be
used, for example, as such carriers for tablets, coated tablets, dragees
and hard gelatine capsules. Suitable carriers for soft gelatine capsules
are, for example, vegetable oils, waxes, fats, semi-solid and liquid
polyols and the like. Depending on the nature of the active substance no
carriers are, however, usually required in the case of soft gelatine
capsules. Suitable carriers for the production of solutions and syrups are,
for example, water, polyols, glycerol, vegetable oil and the like. Suitable
carriers for suppositories are, for example, natural or hardened oils,
waxes, fats, semi-liquid or liquid polyols and the like. The pharmaceutical
preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents
or antioxidants. They can also contain still other therapeutically valuable
substances. Medicaments containing a compound of formula I or a
pharmaceutically acceptable salt 



thereof and a therapeutically inert carrier are also an object of the
present invention, as is a process for their production, which comprises
bringing one or more compounds of formula Iand/or pharmaceutically
acceptable acid addition salts and, if desired, one or more other
therapeutically valuable substances into a galenical administration form
together with one or more therapeutically inert carriers. In accordance
with the invention compounds of formula I as well as their pharmaceutically
acceptable salts are useful in the control or prevention of illnesses based
on the inhibition of Ab42 secretion, such as of Alzheimer's disease. The
dosage can vary within wide limits and will, of course, have to be adjusted
to the individual requirements in each particular case. In the case of oral
administration the dosage for adults can vary from about 0.01 mg to about
1000 mg per day of a compound of general formula I or of the corresponding
amount of a pharmaceutically acceptable salt thereof. The daily dosage may
be administered as single dose or in divided doses and, in addition, the
upper limit can also be exceeded when this is found to be indicated. Tablet
Formulation (Wet Granulation) Item Ingredients mg/tablet 5 25 100 500 1.
Compound of formula I 5 25 100 500 2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30 4. Microcrystalline Cellulose 30 30 30 150 5.
Magnesium Stearate 1 1 1 1 Total 167 167 167 831 Manufacturing Procedure 1.
Mix items 1, 2, 3 and 4 and granulate with purified water. 2. Dry the
granules at 50 0C. 3. Pass the granules through suitable milling equipment.
4. Add item 5 and mix for three minutes; compress on a suitable
press.Capsule Formulation Item Ingredients mg/capsule 5 25 100 500 1.
Compound of formula I 5 25 100 500 



2. Hydrous Lactose 159 123 148 - 3. Corn starch 25 35 40 70 4. Talc 10 15
10 25 5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600 Manufacturing
Procedure 1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes. 2.
Add items 4 and 5 and mix for 3 minutes. 3. Fill into a suitable capsule.
Example 1
[5-(l,5-Dimethyl-lH-[l,2,4]triazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)-be
nzonitrile a) 5-Bromo-2-(4-methyl-imidazol- 1-yD-benzonitrile This compound
was prepared from 5-bromo-2-fluorobenzonitrile and 4-methylimidazole, as
described in US2006/0004013. b)
[5-(l,5-Dimethyl-lH-[l,2,4]triazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)-be
nzonitrile A mixture of 5-bromo-2-(4-methyl-imidazol-l-yl)-benzonitrile (50
mg, 0.19 mmol), 1,5- dimethyl-lH-l,2,4-triazol-3-amine (45 mg, 0.40 mmol),
sodium phenoxide (66 mg, 0.57 mmol), tris(dibenzylideneacetone)dipalladium
chloroform complex (3 mg, 0.003 mmol) and 4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene = Xanthphos (7 mg, 0.012 mmol)
in 5 ml of dioxane was heated to 80 0C under argon for 2 hours. The mixture
was diluted with water, extracted with ethyl acetate and the product
purified by by chromatography on silica gel using dichloromethane /
methanol 9:1 v/v as an eluent. The title compound was obtained as a
yellowish solid (6 mg, 11 %). MS ISN (m/e): 292.3 (100) [(M-H) ] .1HNMR
(DMSO-D6, 300 MHz): d (ppm) = 9.71 (s, IH), 8.05 (s, IH), 7.83 (s, IH),
7.81 (dxd, IH), 7.49 (d, IH), 7.20 (s, IH), 3.23 (s, 3H), 2.36 (s, 3H),
2.17 (s, 3H). Example 2
5-(l,5-Dimethyl-lH-pyrazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)-benzonitri
le Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l,5-dimethyl-lH-pyrazol-3-ylamine. The title compound was obtained as a
yellowish solid (Yield = 36 %). MS ISP (m/e): 293.2 (100) [(M+H)+] . 1 NMR
(DMSO-D6, 300 MHz): d (ppm) = 9.04 (s, IH), 7.91 (s, IH), 7.81 (s, IH),
7.63 (dxd, 



IH), 7.42 (d, IH), 7.18 (t, IH), 5.67 (s, IH), 3.66 (s, 3H), 2.22 (s, 3H),
2.17 (s, 3H). Example 3
5-[l-(4-Chloro-benzyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-l-
yl)-benzonitrile a) 1-(4-Chloro-benzvD- lH-[ 1.2.41triazol-3-ylamine Sodium
metal (460 mg, 20 mmol) was dissolved in 30 ml of methanol and 3-amino-
1,2,4- triazole (1.682 g, 20 mmol) added. The resulting clear solution was
stirred for 1 hour at room temperature, evaporated to dryness and the
sodium salt suspended in 45 ml DMF. A solution of 4-chlorobenzyl chloride
(3.221 g, 20 mmol) in 5 ml DMF was slowly added to the heavily stirred
suspension obtained previously. After 3 hours at room temperature, a cloudy
solution was obtained, which was stirred overnight at 20 0C. The resulting
mixture was concentrated in the rotatory evaporator and the oily residue
treated with 100 ml of dichloromethane. Insoluble material was filtered off
and the filtrate concentrated to give a brownish oil which solidified on
standing. Chromatography on silica gel using dichloromethane / methanol
98:2 v/v as an eluent gave a poor separation of the two regioisomers.
However, a pure fraction (215 mg, 5%) of the title compound could be
obtained as a colorless solid after trituration with diethyl ether. MS ISP
(m/e): 209.0 & 2 11.0 (100 & 43) [(M+H)+] .1 NMR (CDCl3, 300 MHz): d (ppm)
= 7.70 (s, IH), 7.34 (d, 2H), 7.19 (d, 2H), 5.09 (s, 2H), 4.1 1 (s broad,
2H). b) 5-[ 1-(4-Chloro-benzyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile Prepared
in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(4-chloro-benzyl)-lH-[l,2,4]triazol-3-ylamine. The title compound was
obtained as a colorless solid (Yield = 49 %). MS ISP (m/e): 390.2 & 392.0
(100 & 48) [(M+H)+] . 1H NMR (CDCl3, 300 MHz): d (ppm) = 8.07 (d, IH), 7.86
(s, IH), 7.68 (s, IH), 7.60 (dxd, IH), 7.38 (d, 2H), 7.35-7.20 (m, 3H),
6.99 (s, IH), 5.25 (s, 2H), 2.32 (s, 3H). Example 4
5-(2-Benzyl-2H-tetrazol-5-ylamino)-2-(4-methyl-imidazol-l-yl)-benzonitrile
Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
2-benzyl-2H-tetrazol-5-ylamine (Journal of the American Chemical Society
76, 923 (1954)). The title compound was obtained as a yellowish solid
(Yield = 29 %). MS ISP (m/e): 357.1 (100) [(M+H)+] . 1H NMR (CDCl3, 300
MHz): d (ppm) = 8.05-7.95 (m, 2H), 7.75-7.65 (m, 2H), 7.45-7.30 (m, 6H), 



7.00 (s, IH), 5.73 (s, 2H), 2.32 (s, 3H). Example 5
5-(l-Cyclopropylmethyl-lH-[l,2,4]triazol-3-ylamino)-2-(4-methyl-imidazol-l-
yl)- benzonitrile a) 1-Cyclopropylmethyl- IH-[1 ,2,4]triazol-3-ylamine
Prepared in analogy to example 3 a) starting with 3-amino-l,2,4-triazole
and methanesulfonic acid cyclopropylmethyl ester (Journal of the American
Chemical Society 128, 3 118 (2006)). Thetitle compound was obtained as a
brownish solid (Yield = 25 %). MS ISP (m/e): 138.1 (100) [M+] . b) 5-(I
-Cyclopropylmethyl- lH-[ 1,2,4]triazol-3-ylamino)-2-(4-methyl-imidazol-
1-yl)- benzonitrile Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-cyclopropylmethyl-lH-[l,2,4]triazol-3-ylamine. The title compound was
obtained as a yellowish foam (Yield = 45 %). MS ISP (m/e): 320.1 (100)
[(M+H)+] . 1 NMR (DMSO-D 6, 300 MHz): d (ppm) = 9.89 (s, IH), 8.38 (s, IH),
8.12 (s, IH), 7.85-7.80 (m, 2H), 7.51 (d, IH), 7.21 (s, IH), 3.98 (d, 2H),
2.17 (s, 3H), 1.35-1.25 (m, IH), 0.60-0.50 (m, 2H), 0.45-0.35 (m, 2H).
Example 6
2-(4-Methyl-imidazol-l-yl)-5-(l-methyl-lH-[l,2,4]triazol-3-ylamino)-benzoni
trile Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-methyl-lH-[l,2,4]triazol-3-ylamine. The title compound was obtained as a
colorless solid (Yield = 36 %). MS ISP (m/e): 280.1 (100) [(M+H)+] . 1H NMR
(DMSO-D 6, 300 MHz): d (ppm) = 9.86 (s, IH), 8.29 (s, IH), 8.08 (s, IH),
7.90-7.80 (m, 2H), 7.51 (d, IH), 7.21 (s, IH), 3.82 (s, 3H), 2.18 (s, 3H).
Example 7
5-[l-(3-Chloro-benzyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-l-
yl)-benzonitrile a) 1-(3-Chloro-benzvD- lH-[ 1.2.4]triazol-3-ylamine
Prepared in analogy to example 3 a) starting with 3-amino-l,2,4-triazole
and 3-chloro benzyl chloride. The title compound was obtained as a
colorless solid (Yield = 9 %). MS ISP (m/e): 2 11.0 & 209.0 (43 & 100) [M+]
. 1 NMR (DMSO-D 6, 300 MHz): d (ppm) = 8.12 (s, IH), 7.40-7.35 (m, 4H),
7.31 (d, IH), 7.22 



(dxd, IH), 5.29 (s, 2H), 5.13 (s, 2H).b) 5-[ 1-(3-Chloro-benzyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile Prepared
in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(3-chloro-benzyl)-lH-[l,2,4]triazol-3-ylamine. The title compound was
obtained as a yellowish solid (Yield = 64 %). MS ISP (m/e): 390. 1 (100)
[(M+H)+] . 1H NMR (DMSO-D6, 300 MHz): d (ppm) = 9.93 (s, IH), 8.53 (s, IH),
8.05 (s, IH), 7.81 (s, IH), 7.80 (d, IH), 7.55-7.35 (m, 4H), 7.30 (d, IH),
7.20 (d, IH), 5.38 (s, 2H), 2.17 (s, 3H). Example 8 5-
[l-(4-Methoxy-benzyl)- IH- [1,2,4] triazol-3-ylamino]
-2-(4-methyl-imidazol- 1-yl)- benzonitrile a) 1-(4-Methoxy-benzyl)- lH-[
1,2,4]triazol-3-ylamine Prepared in analogy to example 3 a) starting with
3-amino-l,2,4-triazole and 4-methoxy benzyl chloride. The title compound
was obtained as a colorless solid, MS ISP (m/e): 205.2 (100) [(M+H)+] . b
5-[ 1-(4-Methoxy-benzvD- lH-[
1.2.4]triazol-3-ylamino1-2-(4-methyl-imidazol- 1-vDbenzonitrile Prepared in
analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-l-yl)-
benzonitrile and l-(4-methoxy-benzyl)-lH-[l,2,4]triazol-3-ylamine. The
title compound was obtained as a colorless oil (Yield = 34 %). MS ISP
(m/e): 386.2 (100) [(M+H)+] . 1H NMR (CDCl3, 300 MHz): d (ppm) = 8.09 (m,
IH), 7.76 (s, IH), 7.66 (s, IH), 7.61-7.57 (m, IH), 7.30-7.26 (m, 3H), 7.08
(br s, IH), 6.99 (s, IH), 6.95-6.91 (m, 2H), 5.20 (s, 2H), 3.82 (s, 3H),
2.31 (d, 3H). Example 9
5-[l-(2-Chloro-benzyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-l-
yl)-benzonitrilea 1-(2-Chloro-benzvD- lH-[ 1.2.41triazol-3-ylamine Prepared
in analogy to example 3 a) starting with 3-amino-l,2,4-triazole and
2-chloro benzyl chloride. The title compound was obtained as a colorless
oil (Yield = 11 %). MS ISP (m/e): 209.0 & 2 11.0 (100 & 44) [(M+H)+] . 1H
NMR (DMSO-D 6, 300 MHz): d (ppm) = 9.1 1 (s, IH), 7.47 (dxd, IH), 7.40-7.30
(m, 2H), 7.19 (dxd, IH), 5.29 (s, 2H), 5.23 (s, 2H). b) 5-[
1-(2-Chloro-benzyl)- lH-[ 1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(2-chloro-benzyl)-lH-[l,2,4]triazol-3-ylamine. The title compound was 



obtained as a colorless solid (Yield = 11 %). MS ISP (m/e): 390.3 (100)
[(M+H)+] . 1H NMR (DMSO-D 6, 300 MHz): (ppm) = 9.96 (s, IH), 8.51 (s, IH),
8.08 (s, IH), 7.83 (s, IH), 7.79 (dxd, IH), 7.55-7.45 (m, 2H), 7.45-7.35
(m, 2H), 7.31 (dxd, IH), 7.20 (s, IH), 5.46 (s, 2H), 2.17 (s, 3H). Example
10 5- [l-(4-Cyano-benzyl)- IH- [1,2,4] triazol-3-ylamino]
-2-(4-methyl-imidazol- l-yl)-benzonitrile a) 4-(3-Amino-[ 1,2,4]triazol-
1-ylmethyD-benzonitrile 3-Amino-l,2,4-triazole (883 mg, 10.5 mmol) was
dissolved in DMF (20 ml) under argon atmosphere, sodium hydride (55%, 436
mg, 10 mmol) added at rt in small portions and stirred at rt for 1 hour. To
the reaction mixture alpha bromotolunitrile (1.96 g, 10 mmol) was added and
stirred at rt overnight. TLC: finished: The reaction mixture was poured
onto water, extracted with ethyl acetate and water, the organic layers
combined, dried over Na SO , filtered and the solvents evaporated.
Purification by flash chromatography with CH2C12 / MeOH 100:0 to 90:10; 35
min over a 100 g silica-gel column gave 650 mg (yield: 32.6 %) white solid.
MS ISP (m/e): 200.2 (100) [(M+H)+] . b) 5-[ 1-(4-Cyano-benzyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile Prepared
in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
4-(3-amino-[l,2,4]triazol-l-ylmethyl)-benzonitrile. The title compound was
obtained as an off-white solid (Yield = 36 %). MS ISP (m/e): 381.2 (100)
[(M+H)+] .1 NMR (DMSO, 300 MHz): d (ppm) = 9.94 (m, IH), 8.54 (m, IH), 8.02
(m, IH), 7.88-7.79 (m, 4H), 7.51-7.47 (m, 3H), 7.20 (m, IH), 5.49 (s, 2H),
2.17 (s, 3H). Example 11
5-(5-Benzyl-[l,2,4]oxadiazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)-benzonit
rile Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
5-benzyl-[l,2,4]oxadiazol-3-ylamine (Zeitschrift fur Chemie 14, 94 (1974)).
. The title compound was obtained as a light yellow solid (Yield = 4 1 %).
MS ISP (m/e): 357.1 (100) [(M+H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 7.89
(m, IH), 7.69-7.64 (m, 2H), 7.39-7.30 (m, 5H), 7.22-7.04 (m, IH), 7.01-6.99
(m, 2H), 4.19 (s, 2H), 2.31 (s, 3H). Example 12
5-(l-Benzyl-lH-pyrazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)-benzonitrile 



Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and 1-benzyl-
lH-pyrazol-3-ylamine. The title compound was obtained as a yellow solid
(Yield = 74 %). MS ISP (m/e): 355.2 (100) [(M+H)+] . 1H NMR (CDCl3, 300
MHz): d (ppm) = 7.66-7.63 (m, 2H), 7.40-7.32 (m, 7H), 7.23 (m, IH), 6.96
(s, IH), 6.28 (s, IH), 5.97 (d, IH), 5.23 (s, 2H), 2.30 (s, 3H). Example 13
5-[l-(4-Fluoro-phenyl)-5-methyl-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-im
idazol-l-yl)- benzonitrilePrepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(4-fluoro-phenyl)-5-methyl-lH-[l,2,4]triazol-3-ylamine (prepared in
analogy to Gazzetta Chimica Italiana 29, 105 (1899)). The title compound
was obtained as a slightly brownish solid (Yield = 24 %). MS ISP (m/e):
374.1 (100) [(M+H)+] . 1H NMR (DMSO, 300 MHz): d (ppm) = 9.99 (s, IH), 8.07
(d, IH), 7.91 (dxd, IH), 7.86 (d, IH), 7.75-7.65 (m, 2H), 7.53 (d, IH),
7.44 (t, 2H), 7.22 (s, IH), 2.46 (s, 3H), 2.19 (s, 3H). Example 14 5-
[l-(2,4-Dichloro-phenyl)-5-methyl- IH- [1,2,4] triazol-3-ylamino]
-2-(4-methyl-imidazol- 1- yl)-benzonitrile Prepared in analogy to example 1
b) starting with 5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(2,4-dichloro-phenyl)-5-methyl-lH-[l,2,4]triazol-3-ylamine (prepared in
analogy to Gazzetta Chimica Italiana 29, 105 (1899)). The title compound
was obtained as a slightly brownish solid (Yield = 54 %). MS ISP (m/e):
424.2 & 426.0 (100 & 76) [(M+H)+] . 1 NMR (DMSO, 300 MHz): d (ppm) = 10.00
(s, IH), 7.99 (d, 2H), 7.95-7.75 (m, 2H), 7.18 (d; IH), 7.52 (d, IH), 7.21
(s, IH), 2.26 (s, 3H), 2.17 (s, 3H). Example 15
2-(4-Methyl-imidazol-l-yl)-5-[l-(l-phenyl-ethyl)-lH-[l,2,4]triazol-3-ylamin
o]-benzonitrile a) 1-(1-Phenyl-ethyl)- IH-[1 ,2.41triazo 1-3 -ylamine
Prepared in analogy to example 3 a) starting with 3-amino-l,2,4-triazole
and (1-bromoethyl) benzene. The title compound was obtained as a colorless
solid (Yield = 10 %). MS ISP (m/e): 189.2.0 (100) [(M+H)+] . 1 NMR
(DMSO-D6, 300 MHz): d (ppm) = 8.1 1 (s, IH), 7.33 (t, 2H), 7.30-7.25 (m,
3H), 5.41 (qa, IH), 5.23 (s, 2H), 1.72 (d, 3H).b 2-(4-Methyl-imidazol-
1-yF)-5-[ 1-(I -phenyl-ethvD- lH-[ 1.2.41triazol-3-ylamino |-benzonitrile 



Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(l-phenyl-ethyl)-lH-[l,2,4]triazol-3-ylamine. The title compound was
obtained as a yellowish solid (Yield = 48 %). MS ISP (m/e): 370.2 (100)
[(M+H)+] . 1H NMR (DMSO, 300 MHz): d (ppm) = 9.91 (s, IH), 8.53 (s, IH),
8.05 (s, IH), 7.86 (s, IH), 7.82 (d, IH), 7.49 (d, IH), 7.40-7.25 (m, 5H),
7.20 (s, IH), 5.66 (qa, IH), 2.17 (s, 3H), 1.83 (d, 3H). Example 16
5-[l-(4-Fluoro-benzyl)-lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-l-yl)-ben
zonitrile a) l-(4-Fluoro-benzyl)-lH-pyrazol-3-ylamine Prepared in analogy
to example 10 a) starting with 3-amino-lH-pyrazole and 4-
fluorobenzylbromide. The title compound was obtained as a colorless solid
(Yield = 34 %). MS ISP (m/e): 192.2 (100) [(M+H)+] . b) 5-[
1-(4-Fluoro-benzyl)- lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(4-fluoro-benzyl)-lH-pyrazol-3-ylamine. The title compound was obtained
as a yellowish oil (Yield = 75 %). MS ISP (m/e): 373.2 (100) [(M+H)+] . IH
NMR (CDCl3, 300MHz): d (ppm) = 7.69 (d, IH), 7.64 (d, IH), 7.39-7.31 (m,
3H), 7.27-7.21 (m, 2H), 7.09-7.03 (m, 2H), 6.96 (s, IH), 6.38 (s, IH), 5.96
(d, IH), 5.20 (s, 2H), 2.30 (s, 3H). Example 17
2-(4-Methyl-imidazol-l-yl)-5-[l-(3,4,5-trifluoro-benzyl)-lH-[l,2,4]triazol-
3-ylamino]- benzonitrile a) 1-(3A5-Trifluoro-benzyl)- lH-r
1.2.41triazol-3-ylamine Prepared in analogy to example 3 a) starting with
3-amino-l,2,4-triazole and 3,4,5- trifluorobenzyl bromide. A pure fraction
of the title compound was obtained as a colorless solid(Yield = 4 %). MS
ISP (m/e): 229.2 (100) [(M+H)+] . 1 NMR (DMSO-D 6, 300 MHz): d (ppm) = 8.1
1 (s, IH), 7.23 (t broad, 2H), 5.32 (s broad, 2H), 5.12 (s, 2H). b)
2-(4-Methyl-imidazol- 1-yl)-5-[ 1-(3.4.5-trifluoro-benzyl)- lH-[
1.2.41triazol-3-ylaminolbenzonitrile Prepared in analogy to example 1 b)
starting with 5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
4-(3-amino-[l,2,4]triazol-l-ylmethyl)-benzonitrile. The title compound was
obtained as a colorless solid (Yield = 30 %). MS ISP (m/e): 410.2 (100)
[(M+H)+] . 



1 NMR (DMSO, 300 MHz): d (ppm) = 9.94 (s, IH), 8.48 (s, IH), 8.05 (s, IH),
7.84 (s, IH), 7.81 (d, IH), 7.50 (d, IH), 7.35 (t, 2H), 7.21 (s, IH), 5.36
(s, 2H), 2.17 (s, 3H). Example 18
2-(4-Methyl-imidazol-l-yl)-5-(l-phenyl-lH-[l,2,4]triazol-3-ylamino)-benzoni
trile a) 1-Phenyl- IH-[1 .2.41triazol-3-ylamine This compound was prepared
from 5-phenyl-[l,2,4]oxadiazol-3-ylamine (Journal of Organic Chemistry 28,
1812 (1963) and aniline, via the rearrangement described by Ruccia et al,
Journal of Heterocyclic Chemistry 8, 137 (1971). The title compound was
isolated as a slightly brownish solid in a yield of 87 %. MS ISP (m/e):
161.2 (100) [(M+H)+] . b) 2-(4-Methyl-imidazol- 1-yl)-5-(l -phenyl- lH-[
1,2,4]triazol-3-ylamino)-benzonitrile Prepared in analogy to example 1 b)
starting with 5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-phenyl-lH-[l,2,4]triazol-3-ylamine. The title compound was obtained as a
brownish solid (Yield = 64 %). MS ISP (m/e): 340.4 (100) [(NB-H)+] . 1 NMR
(DMSO, 300 MHz): d (ppm) = 10.19 (s, IH), 9.17 (s, IH), 8.13 (d, IH), 7.98
(dxd, IH), 7.90-7.80 (m, 3H), 7.65-7.55 (m, 3H), 7.39 (t, IH), 7.24 (s,
IH), 2.19 (s, 3H).Example 19
2-(4-Methyl-imidazol-l-yl)-5-[l-(2-trifluoromethyl-phenyl)-lH-[l,2,4]triazo
l-3-ylamino]- benzonitrile a) 1-(2-Trifluoromethyl-phenyl)- lH-[
1,2,4]triazol-3-ylamine Prepared in analogy to example 18 a), starting with
5-phenyl-[l,2,4]oxadiazol-3-ylamine and 2- aminobenzotrifluoride. The title
compound was obtained as brownish solid in a yield of 94 %. MS ISP (m/e):
229.2 (64) [(M+H)+] . 1H NMR (DMSO, 300 MHz): d (ppm) = 8.28 (s, IH), 7.93
(d, IH), 7.84 (t, IH), 7.72 (t, IH), 7.63 (d, IH), 5.57 (s, 2H). b
2-(4-Methyl-imidazol- 1-yl)-5-[ 1-(2-trifluoromethyl-phenyl)- lH-[
1.2.41triazol-3-ylaminolbenzonitrile Prepared in analogy to example 1 b)
starting with 5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(2-trifluoromethyl-phenyl)-lH-[l,2,4]triazol-3-ylamine. The title
compound was obtained as a brownish solid (Yield = 77 %). MS ISP (m/e):
410.2 (100) [(M+H)+] . 1 NMR (DMSO, 300 MHz): d (ppm) = 10.15 (s, IH), 8.77
(s, IH), 8.15 (d, IH), 8.01 (d, IH), 8.00-7.75 (m, 5H), 7.53 (d, IH), 7.22
(s, IH), 2.17 (s, 3H). Example 20 



5- [5-(2,6-Dichloro-benzyl)- [1,2,4] oxadiazol-3-ylamino]
-2-(4-methyl-imidazol- 1-yl)- benzonitrile Prepared in analogy to example 1
b) starting with 5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
5-(2,6-dichloro-benzyl)-[l,2,4]oxadiazol-3-ylamine (MJ. Dimsdale, J .
Heterocyclic Chem. 1981, 18, 37-41). The title compound was obtained as a
white solid (Yield = 17 %). MS ISP (m/e): 425.1 & 426.9 (100 & 84) [(M+H)+]
.1 NMR (CDCl3, 300 MHz): d (ppm) = 7.87-7.86 (m, IH), 7.69 (m, IH),
7.66-7.62 (m, IH), 7.42-7.24 (m, 4H), 7.00 (bs, IH), 6.94 (bs, IH), 4.55
(s, 2H), 2.31 (s, 3H). Example 2 1 5-(l-Benzyl-l
H-pyrazol-4-ylamino)-2-(4-methyl-imidazol-l-yl)-benzonitrile a)
1-Benzyl-4-nitro- lH-pyrazole To a solution of 4-nitro-l H-pyrazole (283
mg, 2.5 mmol) in dry DMF (5 ml) under an argon atmosphere was added NaH
(120 mg, 2.75 mmol) in small portions at 0 0C. The reaction mixture was
stirred at rt for 1 hour, cooled again to 0 0C before benzyl bromide (300
ml, 2.5 mmol) was added and stirred at rt for 12h. The mixture was diluted
with water, extracted with ethyl acetate and the product was purified by
chromatography on silica gel using heptane/ethyl acetate as eluent. The
title compound was obtained as light yellow oil (484 mg, 95 %). MS ISP
(m/e): 226.3 (100) [(M+Na)+] . b) 1-Benzyl- lH-pyrazol-4-ylamine A mixture
of 1-benzyl-4-nitro- lH-pyrazo Ie (33 mg, 0.162 mmol) and 10% Pd/C (10 mg)
was stirred under an hydrogen atmosphere at rt for 12 h. The catalyst was
filtered off, washed with methanol and the solvent was removed under
reduced pressure to give the title compound as dark brown oil (27.4 mg, 97
%). MS ISP (m/e): 174.2.3 (100) [(M+H)+] . c) 5-(l-Benzyl-l
H-pyrazol-4-ylamino)-2-(4-methyl-imidazol-l-yl)-benzonitrile Prepared in
analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-l-yl)-
benzonitrile and 1-benzyl- lH-pyrazol-4-ylamine. The title compound was
obtained as a yellow oil (Yield = 40 %). MS ISP (m/e): 355.2 (100) [(M+H)+]
. 1H NMR (CDCl3, 300 MHz): d (ppm) = 7.60-7.59 (m, IH), 7.49 (m, IH),
7.42-7.34 (m, 4H), 7.29-7.26 (m, IH), 7.18-7.15 (m, 2H), 6.99-6.92 (m, 3H),
5.37 (bs, IH), 5.31 (s, 2H), 2.29 (m, 3H)Example 22 5-(l-Benzyl- IH-
[1,2,4] triazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)-benzonitrile 



a) l-Benzyl-lH-[l,2,4itriazol-3-ylamine Prepared in analogy to example 3 a)
starting with 3-amino-l,2,4-triazole and benzyl bromide. The title compound
was obtained as a colorless solid (Yield =14 %). MS ISP (m/e): 175.3 (100)
[(NB-H)+] . 1 NMR (DMSO, 300 MHz): d (ppm) = 5.1 1 (s, 2H), 5.23 (s, 2H),
7.35-7.25 (m, 5H), 8.10 (s, IH). b) 5-(I -Benzyl- IH-
[1,2,4]triazol-3-ylamino)-2-(4-methyl-imidazol- 1-yl)-benzonitrile Prepared
in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-benzyl-lH-[l,2,4]triazol-3-ylamine. The title compound was obtained as a
white solid (Yield = 25 %). MS ISP (m/e): 356. 1 (100) [(TVBH)+] . 1 NMR
(DMSO, 300 MHz): d (ppm) = 9.91 (s, IH), 8.51 (s, IH), 8.04 (s, IH),
7.85-7.80 (m, 2H), 7.50 (d, IH), 7.40-7.30 (m, 5H), 7.20 (s, IH), 5.35 (s,
2H), 2.17 (s, 3H). Example 23
5-[l-(4-Chloro-phenyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-l-
yl)-benzonitrile a) 1-(4-Chloro-phenvD- lH-[ 1.2.41triazol-3-ylamine
Prepared in analogy to example 18 a), starting with
5-phenyl-[l,2,4]oxadiazol-3-ylamine and Achloro aniline. The title compound
was obtained as brownish solid (Yield = 54 %). MS ISP (m/e): 195.1 (100)
[(M+H) +] . 1 NMR (DMSO, 300 MHz): d (ppm) = 9.00 (s, IH), 7.75 (d, 2H),
7.56 (d, 2H), 5.20 (s broad, 2H). b) 5-[ 1-(4-Chloro-phenyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrilePrepared
in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(4-chloro-phenyl)-lH-[l,2,4]triazol-3-ylamine. The title compound was
obtained as a colorless solid (Yield = 18 %). MS ISP (m/e): 376.2 (100) &
378.2 (35) [(M+H)+] . 1H NMR (DMSO, 300 MHz): (ppm) = 10.20 (s, IH), 9.19
(s, IH), 8.10 (d, IH), 7.98 (dxd, IH), 7.95-7.85 (m, 3H), 7.65 (d, 2H),
7.57 (d, 2H), 7.24 (s, IH), 2.18 (s, 3H). Example 24
5-[l-(2,4-Dichloro-benzyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazo
l-l-yl)- benzonitrile Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(2,4-dichloro-benzyl)-lH-[l,2,4]triazol-3-ylamine (ART-CHEM). The title 



compound was obtained as a colorless solid (Yield = 67 %). MS ISP (m/e):
424.1 (100) & 426.0 (81) [(M+H)+] . 1H NMR (DMSO, 300 MHz): d (ppm) = 9.95
(s, IH), 8.51 (s, IH), 8.06 (d, IH), 7.83 (d, IH), 7.78 (dxd, IH), 7.70 (d,
IH), 7.50-7.45 (m, 2H), 7.33 (d, IH), 7.20 (s, IH), 5.45 (s, 2H), 2.17 (s,
3H). Example 25 2-(4-Methyl-imidazol- l-yl)-5-
[l-(3-trifluoromethyl-benzyl)- IH- [1,2,4] triazol-3-ylamino] -
benzonitrile Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(3-trifluoromethyl-benzyl)-l H-[l,2,4]triazol-3-ylamine. The title
compound was obtained as a white solid (Yield = 5 1 %). MS ISP (m/e): 424.2
(100) [(NB-H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 8.06-8.05 (m, IH), 7.91
(m, IH), 7.67-7.50 (m, 6H), 7.31-7.28 (m, IH), 7.07 (m, IH), 6.99 (s, IH),
5.34 (s, 2H), 2.31 (m, 3H).Example 26 5- [l-(4-Methyl-benzyl)- IH- [1,2,4]
triazol-3-ylamino] -2-(4-methyl-imidazol- 1-yl)- benzonitrile Prepared in
analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-l-yl)-
benzonitrile and l-(4-methyl-benzyl)-l H-[l,2,4]triazol-3-ylamine. The
title compound was obtained as a white solid (Yield = 50 %). MS ISP (m/e):
370.1 (100) [(M+H)+] . 1H NMR (CDCl3, 300 MHz): d (ppm) = 8.08-8.07 (m,
IH), 7.79 (m, IH), 7.66 (m, IH), 7.61- 7.58 (m, IH), 7.30-7.23 (m, 5H),
7.02 (m, IH), 6.99 (s, IH), 5.22 (s, 2H), 2.37 (s, 3H), 2.31 (s, 3H).
Example 27 2-(4-Methyl-imidazol-l-yl)-5-[l-(3,4,5-trifluoro-benzyl)-l
H-pyrazol-3-ylamino]- benzonitrile a) 1-(3,4,5-Trifluoro-benzyl)- l
-pyrazol-3-ylamine Prepared in analogy to example 10 a) starting with
3-amino-l H-pyrazole and 3,4,5- trifluorobenzyl bromide. The title compound
was obtained as a brown oil (Yield = 3 1 %). MS ISP (m/e): 228.2 (100)
[(M+H)+] . b) 2-(4-Methyl-imidazo 1- 1-yl)-5 -[1-(3 ,4,5
-trifluoro-benzyl)- 1H-pyrazo 1-3-ylamino] -benzonitrile Prepared in
analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-l-yl)- 



benzonitrile and l-(3,4,5-trifluoro-benzyl)-lH-pyrazol-3-ylamine. The title
compound was obtained as a white solid (Yield = 56 %). MS ISP (m/e): 409.3
(100) [(M+H)+] . 1H NMR (CDCl3, 300 MHz): d (ppm) = 7.71-7.70 (m, IH), 7.64
(m, IH), 7.42-7.37 (m, 2H), 7.23 (m, IH), 6.97-6.96 (m, IH), 6.88-6.80 (m,
2H), 6.25 (bs, IH), 6.01-6.00 (m, IH), 5.17 (s, 2H), 2.31 (m, 3H).Example
28 5-(3-Benzyl- [1,2,4] thiadiazol-5-ylamino)-2-(4-methyl-imidazol-
l-yl)-benzonitrile a) 3-Benzyl-5-chloro-[l,2,4]thiadiazole To a suspension
of 2-phenyl-acetamidine hydrochloride (1.078 g, 6 mmol) in dichloromethane
(10 ml) was added perchloromethyl mercaptan (0.61 ml, 5 mmol) via syringe.
The mixture was cooled in an ice-methanol bath to -10 0C and a solution of
sodium hydroxide (1.2 g, 30 mmol) in water (3 ml) was added dropwise
keeping the temperature below -8 C. After complete addition the mixture was
stirred 10 min at 0 0C. The reaction mixture was diluted with water and the
aqueous phase was extracted three times with dichloromethane. The combined
organic phases were dried over Na SO , filtered and the solvents were
evaporated. The residue was purified by chromatography on silica gel using
heptane/ethyl acetate as eluent. The title compound was obtained as an
orange liquid (0.779 g, 62 %). MS ISP (m/e): 2 11.0 (100) [(M+H)+] . b
3-Benzyl-r 1.2.41thiadiazol-5-ylamine A mixture of
3-benzyl-5-chloro-[l,2,4]thiadiazole (105 mg, 0.5 mmol) in ammonia (2 N in
MeOH, 2 ml) was heated in a pressure tube at 50 0C for 5 h. The solvents
were evaporated, the residue diluted with dichloromethane, the white solid
(ammonium chloride) was filtered off, the filtrate was concentrated and
then purified by silica gel chromatography using dichloromethane/methanol
as eluent. The title compound was obtained as a light yellow liquid (40 mg,
4 1 %). MS ISP (m/e): 192.1 (100) [(M+H)+] . c) 5-(3-Benzyl-[
1,2,4]thiadiazol-5-ylamino)-2-(4-methyl-imidazol- 1-yl)-benzonitrile
Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
3-benzyl-[l,2,4]thiadiazol-5-ylamine. The title compound was obtained as a
white solid (Yield = 2 1 %). MS ISP (m/e): 373.1 (100) [(NB-H)+] . 1 NMR
(CDCl3, 300 MHz): d (ppm) = 8.47 (m, IH), 7.98-7.97 (m, IH), 7.73-7.72 (m,
IH), 7.68-7.64 (m, IH), 7.42-7.23 (m, 6H), 7.04 (m, IH), 4.17 (s, 2H), 2.32
(m, 3H).Example 29 5-[l-(3-Chloro-benzyl)-l
H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-l-yl)-benzonitrile 



a) 1-(3-Chloro-benzyl)- lH-pyrazol-3-ylamine Prepared in analogy to example
10 a) starting with 3-amino-l H-pyrazole and 3-chlorobenzyl bromide. The
title compound was obtained as a brown oil (Yield = 11 %). MS ISP (m/e):
208.0 (100) [(M+H)+] . b) 5-[ 1-(3-Chloro-benzyl)-
lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile Prepared in
analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-l-yl)-
benzonitrile and l-(3-chloro-benzyl)-l H-pyrazol-3-ylamine. The title
compound was obtained as a light yellow solid (Yield = 56 %). MS ISP (m/e):
389.2 (100) [(M+H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 7.67-7.66 (m, IH),
7.64-7.63 (m, IH), 7.40-7.22 (m, 6H), 7.16-7.12 (m, IH), 6.97-6.96 (m, IH),
6.23 (bs, IH), 5.99-5.98 (m, IH), 5.21 (s, 2H), 2.30 (m, 3H). Example 30
5-[l-(2,4-Dichloro-benzyl)-l
H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-l-yl)-benzonitrile a)
l-(2,4-Dichloro-benzyl)-l H-pyrazol-3-ylamine Prepared in analogy to
example 10 a) starting with 3-amino-lH-pyrazole and 2,4-dichlorobenzyl
bromide. The title compound was obtained as a light yellow solid (Yield =
52 %). MS ISP (m/e): 242.2 (100) [(M+H)+] . b) 5-[ 1-(2,4-Dichloro-benzyD-
lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol- 1-yD-benzonitrile Prepared in
analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-l-yl)-
benzonitrile and l-(2,4-dichloro-benzyl)-lH-pyrazol-3-ylamine. The title
compound was obtained as a light yellow solid (Yield = 72 %). MS ISP (m/e):
423.1 (100) [(M+H)+] . 1H NMR (CDCl3, 300 MHz): d (ppm) = 7.72-7.71 (m,
IH), 7.64-7.63 (m, IH), 7.44 (m, IH),7.40-7.36 (m, 2H), 7.27-7.22 (m, 2H),
7.07-7.04 (m, IH), 6.97-6.96 (m, IH), 6.25 (bs, IH), 5.98- 5.97 (m, IH),
5.31 (s, 2H), 2.30 (m, 3H). Example 3 1 [5-(4-Chloro-phenyl)-[ 1,3,4]
oxadiazol-2-yl]-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenyl]- amine a)
1-(2-Methoxy-4-nitro-phenyl)-4-methyl- 1H-imidazole A solution of
2-chloro-5-nitroanisole (187 mg, 1 mmol), of 4-methyl-l H-imidazole (335
mg, 4 mmol) and of potassium hydroxide (99 mg, 1.5 mmol) in DMSO (0.86 mL)
was stirred for 5 h at 80 0C under an atmosphere of nitrogen. After cooling
to 20 0C the reaction was poured onto icewater. 



A precipitation was formed and the suspension was stirred for 15 min. The
solid was filtered off, washed with water, dissolved in dichloromethane,
dried over sodium sulfate, filtered and the solvent was evaporated under
reduced pressure to yield a yellow solid. The crude product was purified on
silica gel using dichloromethane/methanol (19:1 v/v) as eluent to yield the
title compound (106 mg, 45 %) as a pale-yellow solid. Alternatively the
product can be also crystallized from the crude material from diethyl
ether. MS ISP (m/e): 234.3 (100) [(M+H)+] . 1H NMR (CDCl3, 300 MHz): d
(ppm) = 7.97 (d, IH), 7.96 (s, IH), 7.83 (s, IH), 7.42 (d, IH), 7.00 (s,
IH), 4.00 (s, 3H), 2.31 (s, 3H). b) 3-Methoxy-4-(4-methyl-imidazo 1-
1-yl)-phenylamine l-(2-Methoxy-4-nitro-phenyl)-4-methyl-l H-imidazole (2.52
g, 10.8 mmol) dissolved in ethanol ( 110 mL) was stirred under an
atmosphere of hydrogen at 20 0C for 3.5 h in the presence of 10 % palladium
on charcoal (0.25 g). The catalyst was filtered off and washed with
ethanol. The solvent of the filtrate was evaporated under reduced pressure.
The crude product was purified on silica gel using dichloromethane/methanol
(19:1 v/v) as eluent. The fraction containing the product was suspended in
diethyl ether, stirred for 15 min, filtered and dried to yield the title
compound (1.72 g, 78 %) as a yellow solid. MS ISP (m/e): 204.3 (100)
[(M+H)+] .1H NMR (CDCl3, 300 MHz): d (ppm) = 7.48 (s, IH), 6.91 (d, IH),
6.88 (s, IH), 6.35 (s, IH), 6.17 (d, IH), 3.68 (s, 3H), 2.1 1 (s, 3H). c)
1,3-Bis-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl] -thiourea A
suspension of 3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamine (0.5 g, 2.46
mmol) in 5 ml ethanol was treated with triethylamine (0.37 ml, 2.46 mmol)
and carbon disulfide (1.87 g, 24.6 mmol). The mixture was cooled in an
ice-bath and a solution of di-tert-butyl dicarbonate (0.53 g, 2.44 mmol) in
1ml ethanol slowly added, followed by 5 mg of 4-dimethylaminpyridine. After
about 2 hours, gas evolution ceased and the reaction mixture was
concentrated in vacuo and diluted with diethyl ether. The resulting
precipitate was filtered and dried to yield the title compound as a
brownish solid (0.418 g, 38 %). MS ISP (m/e): 449.1 (45) [(M+H)+] . d)
[5-(4-Chloro-phenyl)-[l,3,4]oxadiazol-2-yl]-[3-methoxy-4-(4-methyl-imidazol
-l-yl)-phenyl]- amine A solution of mercury-(II)-oxide (97 mg, 0.45 mmol)
in 5 ml of methanol was treated with 1,3- 



bis- [3-methoxy-4-(4-methyl-imidazol-l-yl)-phenyl] -thiourea (200 mg, 0.45
mmol) and 4-chlorobenzhydrazide (76 mg, 0.45 mmol). The resulting mixture
was refluxed for 3 hours, concentrated and triturated with ethyl acetate.
Filtering of the suspension and chromatography on silica gel using ethyl
acetate as eluent gave the title compound as a brownish solid (14 mg, 8 %).
MS ISP (m/e): 382.3 (100) & 384.1 (37) [(M+H)+] . 1 NMR (CDCl3, 300 MHz): d
(ppm) = 9.87 (s broad, IH), 7.90 (d, 2H), 7.70 (d, IH); 7.63 (s, IH), 7.48
(d, 2H), 7.19 (d, IH), 7.10 (dxd, IH), 6.88 (s, IH), 3.90 (s, 3H), 2.28 (s,
3H). Example 32
5-[l-(2-Chloro-phenyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-l-
yl)-benzonitrile a) 1-(2-Chloro-phenvD- lH-[ 1.2.41triazol-3-ylamine
Prepared in analogy to example 18 a), starting with
5-phenyl-[l,2,4]oxadiazol-3-ylamine and 2- chloro aniline. The title
compound was obtained as brownish solid (Yield = 6 1 %). MS ISP (m/e):
195.1 (100) [(M+H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 8.22 (s, IH),
7.65-7.35 (m, 4H), 4.22 (s broad, 2H).b) 5-[ 1-(2-Chloro-phenyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile Prepared
in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
l-(2-chloro-phenyl)-lH-[l,2,4]triazol-3-ylamine. The title compound was
obtained as a colorless solid (Yield = 27 %). MS ISP (m/e): 374.3 (100)
[(M+H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 9.61 (s broad, IH), 8.40 (s,
IH), 8.28 (d, IH), 7.92 (dxd, IH), 7.75-7.65 (m, 2H), 7.59 (d, IH),
7.55-7.40 (m, 2H), 7.30 (d, IH), 6.99 (s, IH), 2.30 (s, 3H). Example 33
(5-Benzyl-[ 1,3,4]
oxadiazol-2-yl)-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenyl] -amine
Prepared in analogy to example 3Id) from
l,3-bis-[3-methoxy-4-(4-methyl-imidazol-l-yl)- phenyl] -thiourea and
phenylacetic hydrazide (Yield = 7 %). MS ISP (m/e): 362.3 (100) [(M+H)+] .
1H NMR (CDCl3, 300 MHz): d (ppm) = 9.25 (s broad, IH), 7.58 (d, 2H),
7.40-7.20 (m, 5H), 7.13 (d, IH), 6.99 (dxd, IH), 6.85 (s, IH), 4.14 (s,
2H), 3.84 (s, 3H), 2.28 (s, 3H). Example 34
3-{3-[3-Cyano-4-(4-methyl-imidazol-l-yl)-phenylamino]-[ 1,2,4]
triazol-1-ylmethyl} -benzoic acid methyl ester a)
3-(3-Amino-[l,2,4]triazol-l-ylmethyl)-benzoic acid methyl ester 



Prepared in analogy to example 3 a) starting with 3-amino-l,2,4-triazole
and methyl-3- (bromomethyl)benzoate. The title compound was obtained as a
colorless solid (Yield = 8 %). MS ISP (m/e): 233.1 (100) [(M H)+] . 1 NMR
(CDCl3, 300 MHz): d (ppm) = 8.02 (t, IH), 7.95 (s, IH), 7.45 (d, IH), 5.17
(s, 2H), 4.21 (s broad, 2H), 3.92 (s, 3H).b) 3-
{3-[3-Cyano-4-(4-methyl-imidazol- 1-yl)-phenylamino]-[ 1,2,4]triazol-
1-ylmethyl} -benzoic acid methyl ester Prepared in analogy to example 1 b)
starting with 5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
3-(3-amino-[l,2,4]triazol-l-ylmethyl)-benzoic acid methyl ester. The title
compound was obtained as a colorless solid (Yield = 40 %). MS ISP (m/e):
414.3 (100) [(M+H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 8.10-8.00 (m, 3H),
7.88 (s, IH), 7.68 (s, IH), 7.60 (dxd, IH), 7.60-7.45 (m, 2H), 7.30 (d,
IH), 7.12 (s, IH), 6.99 (s, IH), 5.32 (s, 2H), 3.93 (s, 3H), 2.31 (s, 3H).
Example 35
5-{l-[3-(l-Hydroxy-l-methyl-ethyl)-benzyl]-lH-[l,2,4]triazol-3-ylamino}-2-(
4-methylimidazol- 1-yl) -benzonitrile A suspension of 3-
{3-[3-cyano-4-(4-methyl- imidazol- 1-yl)-phenylamino]-[ 1,2,4]triazol- 1-
ylmethyl} -benzoic acid methyl ester (65 mg, 0.16 mmol) in 4 ml of THF was
cooled in an icebath and treated with 0.32 ml (0.98 mmol) of a 3 molar
solution of methylmagnesium chloride in THF. The reaction mixture was
allowed to slowly warm up and stirred for 2 hours at room temperature.
Hydrolysis and extraction with ethyl acetate gave the crude product which
was purified by trituration in diethyl ether to give the title compound as
a colorless solid (35 mg; Yield = 54%). MS ISP (m/e): 414.4 (100) [(M+H)+]
. 1 NMR (CDCl3, 300 MHz): d (ppm) = 8.08 (d, IH), 7.83 (s, IH), 7.65 (s,
IH), 7.60-7.50 (m, 3H), 7.47 (d, IH), 7.38 (t, IH), 7.35-7.15 (m, 3H), 6.98
(s, IH), 5.27 (s, 2H), 2.31 (s, 3H), 1.59 (s, 6H). Example 36
5-[l-(4-Chloro-benzyl)-l
H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-l-yl)-benzonitrile a)
l-(4-Chloro-benzyl)-lH-pyrazol-3-yl amine Prepared in analogy to example 10
a) starting with 3-amino-lH-pyrazole and 2,4-dichlorobenzyl 



bromide. The title compound was obtained as a light yellow solid (Yield =
29 %). MS ISP (m/e):208.0 (100) [(M+H)+] . b) 5-[ 1-(4-Chloro-benzyl)-
lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile Prepared in
analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-l-yl)-
benzonitrile and l-(4-chloro-benzyl)-lH-pyrazol-3-yl amine. The title
compound was obtained as a light yellow solid (Yield = 28 %). MS ISP (m/e):
389.2 (100) [(M+H)+] . 1H NMR (CDCl3, 300 MHz): d (ppm) = 7.68-7.67 (m,
IH), 7.64-7.63 (m, IH), 7.39-7.17 (m, 7H), 6.97-6.96 (m, IH), 6.20 (bs,
IH), 5.98-5.97 (m, IH), 5.20 (s, 2H), 2.30 (m, 3H). Example 37
2-[3-Methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-thiazole-4-carboxylic
acid ethyl ester a) [3-Methoxy-4-(4-methyl-imidazo 1- 1-yl)-phenyl]
-thiourea To a solution of 3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamine
(500 mg, 2.46 mmol) in THF (30 ml) at 0 0C was slowly added benzoyl
isothiocyanate (0.366 ml, 2.583 mmol) and the reaction mixture was stirred
at rt for 2 hours. The solvents were evaporated and the residue was
dissolved in methanol (50 ml). A solution of potassium carbonate (1.02 g,
7.38 mmol) in water (23 ml) was added dropwise at rt, the reaction mixture
was stirred for 3 h at rt. The methanol was evaporated, water (10 ml) was
added and stirred at rt for 1 hour. The solids were filtered off, washed
with diethyl ether and dried in vacuo. After trituration with diethyl ether
the title compound was obtained as light yellow solid (490 mg, 76%). MS ISP
(m/e): 263.1 (100) [(M+H)+] . b) 2-[3-Methoxy-4-(4-methyl-imidazol-
1-yl)-phenylamino]-thiazole-4-carboxylic acid ethyl ester A suspension of
[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenyl] -thiourea (131 mg, 0.50 mmol)
and ethyl bromopyruvate (74 ml, 0.50 mmol) in EtOH (3 ml) was stirred at 60
0C for 18 hours. The solid was filtered off and washed with cold EtOH, then
dried in vacuo to give the title compound as light brown solid (130 mg, 72
%). MS ISP (m/e): 359. 1 (100) [(M+H)+] .1 NMR ((CDs)2CO, 300 MHz): d (ppm)
= 10.85 (s, IH), 9.29 (m, IH), 7.98 (m, IH), 7.89 (s, IH), 7.68 (m, IH),
7.53-7.50 (m, IH), 7.28-7.24 (m, IH), 4.27 (q, 2H), 3.87 (s, 3H), 2.34 (m,
3H), 1.30 (t, 3H). Example 38 



2-{2-[3-Methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-thiazol-4-yl}-propa
n-2-ol To a solution of
2-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-thiazole-4-carboxylic
acid ethyl ester (20 mg, 0.056 mmol) in dry THF (2 ml) at 0 0C was added
methylmagnesium bromide (3M solution in THF, 93 ml, 0.279 mmol) added and
stirred at 0 0C for 2 h. The reaction mixture was cautiously quenched with
saturated aqueous ammonium chloride solution. The aqueous phase was
extracted three times with diethyl ether, dried over Na SO , filtered and
the solvents were evaporated. The residue was purified by silica gel
chromatography using dichloromethane/methanol as eluent. The title compound
was obtained as a light brown oil (14.4 mg, 75 %). MS ISP (m/e): 345.1
(100) [(M+H)+] . 1H NMR (CDCl3, 300 MHz): d (ppm) = 8.21 (bs, IH), 7.65 (m,
IH), 7.46 (m, IH), 7.19-7.16 (m, IH), 6.93-6.88 (m, 2H), 6.48 (s, IH), 3.85
(s, 3H), 2.7 (bs, IH), 2.30 (m, 3H), 1.61 (s, 6H). Example 39
5-[3-Cyano-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-benzy
l)-2H-pyrazole- 3-carboxylic acid methyl ester a) 5-Nitro-2-(3
A5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid methyl ester A mixture
of methyl-3-nitro-l-H-pyrazole-5-carboxylate (ART-CHEM) (600 mg, 3.5 mmol),
3,4,5-trifluoromethylbenzyl bromide (789 mg, 3.5 mmol) and cesium carbonate
(1.37 g, 4.2 mmol) in 15 ml of acetonitrile was stirred at 60 0C for 2
hours. The reaction mixture was concentrated, hydro lysed and extracted
with ethyl acetate. The organic phase was dried, evaporated and the residue
triturated with diethyl ether to yield the title compound as a colorless
solid (698 mg, Yield = 63 %). MS ISP (m/e): 333.1 (100) [(M+NH4) +] .1H NMR
(CDCl3, 300 MHz): d (ppm) = 7.43 (s, IH), 7.04 (t, 2H), 5.75 (s, 2H), 3.95
(s, 3H). b) 5-Amino-2-(3 A5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid
methyl ester To a suspension of
5-nitro-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid methyl
ester (649 mg, 2.1 mmol) in 12 ml of methanol was added 100 mg of palladium
10% on charcoal and the mixture hydrogenated for 1.5 hours at room
temperature and normal pressure. The catalyst was filtered off and the
filtrate concentrated to yield the title compound as a colorless solid (47
mg, Yield = 80 %). MS ISP (m/e): 286.0 (100) [(M+H)+] . 1H NMR (CDCl3, 300
MHz): d (ppm) = 6.87 (t, 2H), 6.20 (s, IH), 5.48 (s, 2H), 3.84 (s, 3H). c)
5-[3-Cyano-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-benzy
l)-2H-pyrazole- 3-carboxylic acid methyl ester 



Prepared in analogy to example 1 b) starting with
5-bromo-2-(4-methyl-imidazol-l-yl)- benzonitrile and
5-amino-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid methyl
ester. The title compound was obtained as a colorless solid (Yield = 15 %).
MS ISP (m/e): 467.2 (100) [(M+H)+] . 1 NMR (DMSO, 300 MHz): d (ppm) = 9.42
(s, IH), 7.83 (d, 2H), 7.63 (dxd, IH), 7.46 (d, IH), 7.20 (s, IH), 7.13 (t,
2H), 6.52 (s, IH), 5.65 (s, 2H), 3.84 (s, 3H), 2.17 (s, 3H). Example 40
5-[5-(l-Hydroxy-l-methyl-ethyl)-l-(3,4,5-trifluoro-benzyl)-lH-pyrazol-3-yla
mino]-2-(4- methyl-imidazol- 1-yl) -benzonitrile Prepared in analogy to
example 35 from 5-[3-cyano-4-(4-methyl-imidazol-l-yl)-phenylamino]-
2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid methyl ester and
methyl magnesium chloride. The title compound was obtained as yellowish gum
(Yield = 27%). MS ISP (m/e): 467.2 (100). 1 NMR (CDCl3, 300 MHz): d (ppm) =
7.63 (d, IH), 7.45-7.35 (m, 2H), 7.18 (d, IH), 6.93 (s, IH), 6.85 (t, 2H),
6.39 (s, IH), 5.80 (s, IH), 5.52 (s, 2H), 2.29 (s, 3H), 1.51 (s,
6H).Example 4 1
2-[3-Methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-thiazole-4-carboxylic
acid 4-fluorobenzylamide a) 2-[3-Methoxy-4-(4-methyl-imidazol-
1-yl)-phenylamino]-thiazole-4-carboxylic acid A mixture of
2-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-thiazole-4-carboxylic
acid ethyl ester (210 mg, 0.586 mmol), KOH (3M in water, 1172 1, 3.52 mmol)
and ethanol (3 ml) was heated to 90 0C for 12 h and then cooled to 0 0C. An
aqueous HCl solution ( 1 N) was added until pH7. The solvents were
evaporated, toluene was added to the residue and evaporated again to yield
the title compound as light brown solid (450 mg (purity 43 %), 100 %). MS
ISP (m/e): 331.1 (100) [(M+H)+] . b) 2-[3-Methoxy-4-(4-methyl-imidazol-
1-yl)-phenylamino]-thiazole-4-carboxylic acid 4-fluorobenzylamide To a
suspension of
2-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-thiazole-4- carboxylic
acid (61.5 mg, purity 43%, 0.080 mmol) in dichloromethane (2 ml) were added
l-(3- dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (24.5 mg,
0.128 mmol), 1- hydroxybenzotriazole hydrate (19.6 mg, 0.128 mmol),
triethylamine (30.0 mg, 0.296 mmol) and a solution of 4-fluorobenzyl amine
(12 mg, 0.096 mmol) in dichloromethane ( 1 ml). After 12 h at rt again
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (24.5 mg, 0.128
mmol), 



1-hydro xybenzotriazo Ie hydrate (19.6 mg, 0.128 mmol), triethylamine (30.0
mg, 0.296 mmol) and a solution of 4-fluorobenzyl amine (12 mg, 0.096 mmol)
in dichloromethane ( 1 ml) were added. After 12 h at rt the reaction
mixture was directly purified by silica gel chromatography using
dichloromethane/methanol as eluent. The title compound was obtained as a
off-white foam (23.0 mg, 66 %). MS ISP (m/e): 438.2 (14) [(M+H)+] . 1 NMR
(CDCl3, 300 MHz): d (ppm) = 7.64-7.63 (m, IH), 7.56 (s, IH), 7.39-7.19 (m,
6H), 7.06-7.01 (m, 2H), 6.91-6.86 (m, 2H), 4.57 (d, 2H), 3.73 (s, 3H), 2.30
(m, 3H) Example 42 l-(3-Chloro-benzyl)- IH- [1,2,4]
triazol-3-yl]-(4-pyridin-4-yl-phenyl)-aminePrepared in analogy to example 1
b) starting with 4-(4-bromo-phenyl)-pyridine (Journal of Medicinal
Chemistry, 42, 3572-3587 (1999)) and
l-(3-chloro-benzyl)-lH-[l,2,4]triazol-3- ylamine from example 7 a). The
title compound was obtained as a slightly yellow solid (Yield 39 %). MS ISP
(m/e): 362.1 (100) [(M+H)+] . 1 NMR (DMSO, 300 MHz): d (ppm) = 9.53 (s,
IH), 8.55 (d, 2H), 8.47 (s, IH), 7.72 (d, 2H), 7.65-7.60 (m, 4H), 7.45-7.35
(m, 3H), 7.29 (d, IH), 5.36 (s, 2H). Example 43 [l-(4-Fluoro-benzyl)-l
H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenyl]- amine A
mixture of l-(4-bromo-2-methoxy-phenyl)-4-methyl-l H-imidazole
(WO2009076352, Example 1; 50 mg, 0.19 mmol),
l-(4-fluoro-benzyl)-lH-pyrazol-3-ylamine (45 mg, 0.40 mmol), sodium
phenoxide (35 mg, 0.57 mmol), tris(dibenzylideneacetone)dipalladium
chloroform complex (3 mg, 0.003 mmol) and
4,5-bis(diphenylphosphino)-9,9-dimethylxanthene = Xanthphos (7 mg, 0.012
mmol) in dioxane (2 ml) was heated under an argon atmosphere in the
microwave to 130 0C for 15 min. The mixture was diluted with water,
extracted with dichloromethane and the product purified by chromatography
on silica gel using dichloromethane/methanol as eluent. The title compound
was obtained as a light yellow solid (Yield = 42 %). MS ISP (m/e): 378.4
(100) [(NB-H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 7.57-7.56 (m, IH),
7.31-7.30 (m, IH), 7.27-7.21 (m, 2H), 7.09-6.98 (m, 4H), 6.82 (m, IH),
6.68-6.64 (m, IH), 6.09 (s, IH), 5.99-5.98 (m, IH), 5.17 (s, 2H), 3.75 (s,
3H), 2.29-2.28 (m, 3H). Example 44 



(5-Benzyl-oxazol-2-yl)-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenyl]-amine
a) 2-Bromo-3-phenyl-propionaldehydeTo a solution of 3-phenylpropionaldehyde
(13.4 g, purity 90%, 0.09 mol) in dichloromethane at 0 0C was slowly added
bromine (13.7 g, 0.085 mol). After 12 h at rt the solvent was evaporated to
yield crude title compound (26.0 g (purity about 60%), 81%). 1 NMR (CDCl3,
300 MHz): d (ppm) = 9.46 (s, IH), 7.37-7.20 (m), 4.48-4.42 (m, IH), 3.53-
3.45 (m, IH), 3.22-3.14 (m, IH). b) 5-Benzyl-oxazo 1-2-ylamine To a
solution of 2-bromo-3-phenyl-propionaldehyde (26.0 g, purity 60%, 0.0732
mol) in ethanol (300 ml) was added urea (14.66 g, 0.244 mol) and the
reaction mixture was heated to 90 0C for 12 h. The solvent was evaporated,
the residue was diluted with dichloromethane and washed with aqueous sodium
hydroxide solution (2 N) and water. The organic phase was extracted three
times with aqueous hydrochloric acid solution (2 N). The combined aqueous
phases were adjusted to pH 10 with aqueous sodium hydroxide solution (2 N)
and then extracted three times with dichloromethane. The combined organic
phases were dried over sodium sulfate, the solvent was evaporated and the
residue purified by silica gel chromatography using
dichloromethane/methanol as eluent. The title compound was obtained as a
yellow solid (1.78 g, 14 %). MS ISP (m/e): 175.2 (100) [(M+H)+] . 1H NMR
(CDCl3, 300 MHz): d (ppm) = 7.34-7.22 (m, 5H), 6.40 (s, IH), 4.60 (bs, 2H),
3.85 (s, 2H). c) (5-Benzyl-oxazo 1-2-yl)-
[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenyl] -amine Prepared in analogy to
example 43 starting with l-(4-bromo-2-methoxy-phenyl)-4-methyl-lHimidazole
and 5-benzyl-oxazol-2-ylamine. The title compound was obtained as a yellow
solid (Yield = 22 %). MS ISP (m/e): 361.3 (100) [(M+H)+] . 1H NMR (CDCl3,
300 MHz): d (ppm) = 7.60-7.59 (m, IH), 7.42-7.41 (m, IH), 7.36-7.24 (m,
5H), 7.15-7.12 (m, IH), 7.05 (m, IH), 6.88-6.84 (m, 2H), 6.62 (m, IH), 3.94
(s, 2H), 3.80 (s, 3H), 2.29-2.28 (m, 3H). Example 45 [l-(4-Chloro-benzyl)-l
H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenyl]-
aminePrepared in analogy to example 43 starting with
l-(4-bromo-2-methoxy-phenyl)-4-methyl-lHimidazole and
l-(4-chloro-benzyl)-lH-pyrazol-3-yl amine. The title compound was obtained
as a 



yellow liquid (Yield = 4 1 %). MS ISP (m/e): 394.1 (100) [(M+H)+] . 1 NMR
(CDCl3, 300 MHz): d (ppm) = 7.57-7.56 (m, IH), 7.34-7.30 (m, 3H), 7.20-7.17
(m, 2H), 7.09-7.06 (m, IH), 6.99-6.98 (m, IH), 6.82 (m, IH), 6.68-6.64 (m,
IH), 6.14 (s, IH), 5.99-5.98 (m, IH), 5.17 (s, 2H), 3.74 (s, 3H), 2.29-2.28
(m, 3H). Example 46 [l-(4-Fluoro-benzyl)-5-methyl-l
H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-l-yl)- phenyl] -amine a)
l-(4-Fluoro-benzyl)-5 -methyl- lH-pyrazo 1-3-ylamine Prepared in analogy to
example 10 a) starting with 5-methyl- lH-pyrazo 1-3-ylamine and
Afluorobenzyl bromide. The title compound was obtained as a white solid
(Yield = 14 %). MS ISP (m/e): 206.1 (100) [(M+H)+] . b)
[1-(4-Fluoro-benzyl)-5 -methyl- lH-pyrazo 1-3 -yl]-
[3-methoxy-4-(4-methyl-imidazol- 1-yl)- phenyl] -amine Prepared in analogy
to example 43 starting with
l-(4-bromo-2-methoxy-phenyl)-4-methyl-lHimidazole and
l-(4-fluoro-benzyl)-5-methyl-lH-pyrazol-3-ylamine. The title compound was
obtained as a light yellow oil (Yield = 4 1 %). MS ISP (m/e): 392.2 (100)
[(NB-H)+] . 1H NMR (CDCl3, 300 MHz): d (ppm) = 7.57-7.56 (m, IH), 7.16-6.98
(m, 6H), 6.82 (m, IH), 6.68-6.65 (m, IH), 6.08 (s, IH), 5.80 (s, IH), 5.14
(s, 2H), 3.75 (s, 3H), 2.29-2.28 (m, 3H), 2.22 (s, 3H). Example 47
[l-(3-Chloro-benzyl)- IH- [1,2,4]
triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenyl]- amine Prepared
in analogy to example 1 b) starting with
l-(4-bromo-2-methoxy-phenyl)-4-methyl-lHimidazole (WO2009076352) and
l-(3-chloro-benzyl)-lH-[l,2,4]triazol-3-ylamine from example7 a). The title
compound was obtained as a slightly yellow solid (Yield = 13 %). MS ISP
(m/e): 395.2 (100) [(M+H)+] . 1 NMR (DMSO, 300 MHz): d (ppm) = 9.43 (s,
IH), 8.46 (s, IH), 7.60 (s, IH), 7.52 (d, IH), 7.45 (s, IH), 7.40-7.35 (m,
2H), 7.32 (d, IH), 7.15 (d, IH), 7.07 (dxd, IH), 6.98 (s, IH), 5.33 (s,
2H), 3.73 (s, 3H), 2.13 (s, 3H). Example 48
5-[3-Methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-ben
zyl)-2Hpyrazole- 



3-carboxylic acid methyl ester Prepared in analogy to example 1 b) starting
with l-(4-bromo-2-methoxy-phenyl)-4-methyl-lHimidazole (WO2009076352) and
5-amino-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid methyl
ester from example 39 b). The title compound was obtained as a yellowish
solid (Yield = 34 %). MS ISP (m/e): 472.1 (100) [(M+H)+] . 1 NMR (DMSO, 300
MHz): d (ppm) = 9.01 (s, IH), 7.59 (s, IH), 7.27 (d, IH), 7.20-7.10 (m,
3H), 6.97 (s, IH), 6.92 (dxd, IH), 6.45 (s, IH), 5.62 (s, 2H), 3.74 (s,
3H), 3,64 (s, 3H), 2.13 (s, 3H). Example 49
[l-(2,4-Dichloro-phenyl)-5-methyl- IH- [1,2,4] triazol-3-yl]-
[3-methoxy-4-(4-methyl- imidazoll- yl)-phenyl] -amine Prepared in analogy
to example 1 b) starting with
l-(4-bromo-2-methoxy-phenyl)-4-methyl-lHimidazole (WO2009076352) and
l-(2,4-dichloro-phenyl)-5-methyl-lH-[l,2,4]triazol-3-ylamine (Synthesis
1976, 274). The title compound was obtained as a brownish solid (Yield = 13
%). MS ISP (m/e): 429.1 (100) [(M+H)+] . 1 NMR (DMSO, 300 MHz): d (ppm) =
9.48 (s, IH), 7.97 (s, IH), 7.76 (d, IH), 7.67 (dxd, IH), 7.60 (d, IH),
7.39 (d, IH), 7.23 (dxd, IH), 7.20-7.15 (m, 2H), 6.98 (s, IH), 3.73 (s,
3H), 2.24 (s, 3H), 2.13 (s, 3H).Example 50
[3-Methoxy-4-(4-methyl-imidazol-l-yl)-phenyl]-[l-(3,4,5-trifluoro-benzyl)-l
H-[l,2,4]triazol- 3-yl] -amine Prepared in analogy to example 1 b) starting
with l-(4-bromo-2-methoxy-phenyl)-4-methyl-lHimidazole (WO2009076352) and
l-(3,4,5-trifluoro-benzyl)-lH-[l,2,4]triazol-3-ylamine from example 17 a).
The title compound was obtained as a colorless foam (Yield = 49 %). MS ISP
(mlQ): 415.2 (100) [(M+H)+] . 1H NMR (DMSO, 300 MHz): d (ppm) = 9.45 (s,
IH), 8.41 (s, IH), 7.59 (s, IH), 7.50 (s, IH), 7.37 (t broad, 2H), 7.15 (d,
IH), 7.08 (d, IH), 6.98 (s, IH), 6.74 (d, IH), 5.31 (s, 2H), 3.74 (s, 3H),
2.13 (s, 3H). Example 5 1
2-[5-[3-Methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-
benzyl)-2Hpyrazol- 3-yl]-propan-2-ol 



Prepared in analogy to example 35 from
5-[3-methoxy-4-(4-methyl-imidazol-l-yl)-
phenylamino]-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid
methyl ester (example 48) and methyl magnesium chloride. The title compound
was obtained as colorless solid (Yield = 48 %). MS ISP (m/e): 472.2 (100).
1 NMR (DMSO, 300 MHz): d (ppm) = 8.71 (s, IH), 7.56 (d, IH), 7.31 (d, IH),
7.14 (t broad, 2H), 7.08 (d, IH), 6.94 (s, IH), 6.82 (dxd, IH), 5.70 (s,
IH), 5.50-5.45 (m, 2H), 3.66 (s, 3H), 2.12 (s, 3H), 1.50 (s, 6H). Example
52
[l-(4-Chloro-benzyl)-lH-[l,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazo
l-l-yl)-phenyl]- amine lPrepared in analogy to example 1 b) starting with
l-(4-bromo-2-methoxy-phenyl)-4-methyl-lHimidazole (WO2009076352) and
l-(4-chloro-benzyl)-lH-[l,2,4]triazol-3-ylamine from example 3 a). The
title compound was obtained as a colorless solid (Yield = 42 %). MS ISP
(m/e): 395.1 (100) [(M+H)+] . 1H NMR (DMSO, 300 MHz): d (ppm) = 9.41 (s,
IH), 8.43 (s, IH), 7.59 (d, IH), 7.48 (d, IH), 7.45 (d, 2H), 7.38 (d, 2H),
7.14 (d, IH), 7.08 (dxd, IH), 6.97 (s, IH), 5.31 (s, 2H), 3.72 (s, 3H),
2.13 (s, 3H). Example 53 [3-Methoxy-4-(4-methyl-imidazol- l-yl)-phenyl] -
[l-(4-methyl-benzyl)- IH- [1,2,4] triazol-3- yl]-amine Prepared in analogy
to example 43 starting with l-(4-bromo-2-methoxy-phenyl)-4-methyl-l H-
imidazole and l-(4-methyl-benzyl)-lH-[l,2,4]triazol-3-ylamine. The title
compound was obtained as a light yellow solid (Yield = 60 %). MS ISP (m/e):
375.4 (100) [(M+H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 7.77 (m, IH), 7.59
(m, IH), 7.43-7.42 (m, IH), 7.25- 7.17 (m, 4H), 7.14-7.1 1 (m, IH),
6.91-6.87 (m, IH), 6.84 (m, IH), 6.76 (m, IH), 5.19 (s, 2H), 3.81 (s, 3H),
2.36 (s, 3H), 2.29 (s, 3H). Example 54
[3-Methoxy-4-(4-methyl-imidazol-l-yl)-phenyl]-[l-(3-trifluoromethyl-benzyl)
-l H- [1,2,4] triazol-3-yl] -amine Prepared in analogy to example 43
starting with l-(4-bromo-2-methoxy-phenyl)-4-methyl-l H- 



imidazole and l-(3-trifluoromethyl-benzyl)-lH-[l,2,4]triazol-3-ylamine. The
title compound was obtained as a light yellow solid (Yield = 63 %). MS ISP
(m/e): 429.3 (100) [(NB-H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 7.89 (m,
IH), 7.65-7.59 (m, 3H), 7.53-7.51 (m, 2H), 7.40-7.39 (m, IH), 7.14-7.12 (m,
IH), 6.91-6.87 (m, IH), 6.84 (m, IH), 6.70 (m, IH), 5.30 (s, 2H), 3.79 (s,
3H), 2.30-2.29 (m, 3H).Example 55
[3-Methoxy-4-(4-methyl-imidazol-l-yl)-phenyl]-[l-(l-phenyl-ethyl)-l
H-[l,2,4]triazol-3-yl]- amine Prepared in analogy to example 43 starting
with l-(4-bromo-2-methoxy-phenyl)-4-methyl-l H- imidazole and
l-(l-phenyl-ethyl)-lH-[l,2,4]triazol-3-ylamine. The title compound was
obtained as a white solid (Yield = 66 %). MS ISP (m/e): 375.3 (100)
[(M+H)+] . 1 NMR (CDCl3, 300 MHz): d (ppm) = 7.79 (m, IH), 7.59-7.58 (m,
IH), 7.50-7.49 (m, IH), 7.42-7.31 (m, 5H), 7.13-7.10 (m, IH), 6.87-6.83 (m,
2H), 6.76 (m, IH), 5.43 (q, IH), 3.79 (s, 3H), 2.29 (s, 3H), 1.94 (d,
3H).Claims 1. The use of a compound of formula I wherein R1 is a five or
six membered heteroaryl group, optionally substituted by one or two R'; R'
is lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen
or cyano; Z is N, C, O or S; V is N, C(R"), O or S; W is N, C(R"), O, or S;
Y is N or C; with the proviso that only one of Z, V or W may be O or S; R'
' is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy,
or is C(O)O-R4; L is a bond, -(CR4 2)n-, -C(O)NR4-, -C(O)NR4CH2-, or
-C(O)-; R4 may be the same or different and is hydrogen or lower alkyl; R3
is lower alkyl, lower alkoxy, lower alkyl substituted by hydroxy, phenyl,
optionally substituted by one or more R" ' or is cycloalkyl; R'" is
halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy,
or is lower 



alkoxy or is C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active acid
addition salts for the manufacture of medicaments for the treatment of
Alzheimer's disease, cerebral amyloid angiopathy, hereditary cerebral
hemorrhage with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia,
dementia pugilistica or Down syndrome. 2. The use of a compound of formula
I according to claim 1 whereinR1 is a five or six membered heteroaryl
group, optionally substituted by one or two R'selected from R' o r R' . R'
is lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen
or cyano; is a five membered heteroaryl group selected from R" is hydrogen,
lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R4;
L is a bond, -(CR4 2)n-, -C(O)NR4-, -C(O)NR4CH2-, or -C(O)-; R4 may be the
same or different and is hydrogen or lower alkyl; R3 is lower alkyl, lower
alkoxy, lower alkyl substituted by hydroxy, phenyl, optionally substituted
by one or more R" ' or is cycloalkyl; R'" is halogen, cyano, lower alkyl,
lower alkyl substituted by halogen or hydroxy, or is lower alkoxy or is
C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active acid addition salts
for the manufacture of medicaments for the treatment of Alzheimer's
disease, cerebral amyloid angiopathy, hereditary cerebral hemorrhage with
amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia
pugilistica or Down syndrome. I 3. The use of a compound of formula I
according to any one of claims 1 and 2,wherein R' is lower alkyl; R2 is
hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano; 



is a five membered heteroaryl group selected from R' ' is hydrogen, lower
alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R4;. L is
a bond, -(CR4 2)n-, -C(O)NR4-, -C(O)NR4CH2-, or -C(O)-; R4 may be the same
or different and is hydrogen or lower alkyl; R is lower alkyl, lower
alkoxy, lower alkyl substituted by hydroxy, phenyl, optionally substituted
by one or more R" ' or is cycloalkyl; R'" is halogen, cyano, lower alkyl,
lower alkyl substituted by halogen or hydroxy, or is lower alkoxy or is
C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active acid addition salts
for the manufacture of medicaments for the treatment of Alzheimer's
disease, cerebral amyloid angiopathy, hereditary cerebral hemorrhage with
amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia
pugilistica or Down syndrome.4. The use of a compound of formula I
according to any one of claims 1 to 3, wherein the compounds are 5-[
1-(4-chloro-benzyl)- lH-[ 1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-[ 1-(3-chloro-benzyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(2-chloro-benzyl)- lH-[ 1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-[ 1-(4-cyano-benzyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-(5
-benzyl- [1,2,4]oxadiazol-3-ylamino)-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-(1-benzyl- 1H-pyrazo 1-3-ylamino)-2-(4-methyl-imidazo
1- 1-yl)-benzonitrile 2-(4-methyl-imidazo 1- 1-yl)-5 -[1-(1-phenyl-ethyl)-
IH-[1 ,2,4]triazo 1-3-ylamino] -benzonitrile 5-[ 1-(4-fluoro-benzyl)-
lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile
2-(4-methyl-imidazol- 1-yl)-5-[ 1-(3,4,5-trifluoro-benzyl)- lH-[
1,2,4]triazol-3-ylamino]- benzonitrile 5-[5-(2,6-dichloro-benzyl)-[
1,2,4]oxadiazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-(l
-benzyl- IH- [1,2,4] triazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)
-benzonitrile
5-[l-(2,4-dichloro-benzyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazo
l-l-yl)- benzonitrile 2-(4-methyl-imidazol- 1-yl)-5-[
1-(3-trifluoromethyl-benzyl)- IH-[1 ,2,4]triazol-3-ylamino]- 



benzonitrile 5-[ 1-(4-methyl-benzyl)- IH-[1
,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile
2-(4-methyl-imidazol- 1-yl)-5-[ 1-(3,4,5-trifluoro-benzyl)-
lH-pyrazol-3-ylamino]-benzonitrile 5-(3 -benzyl-
[1,2,4]thiadiazol-5-ylamino)-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(3-chloro-benzyl)- lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-[ 1-(2,4-dichloro-benzyl)-
lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(4-chloro-benzyl)- lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile
5-[3-cyano-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-benzy
l)-2 H-pyrazole- 3-carboxylic acid methyl ester 5- [5-(l -hydroxy-
1-methyl-ethyl) - 1-(3,4,5-trifluoro-benzyl) -lH-pyr azol-3-ylamino]-2-(4-
methyl-imidazol- 1-yl) -benzonitrile 1-(3-chloro-benzyl)- IH- [1,2,4]
triazol-3-yl]-(4-pyridin-4-yl-phenyl) -amine [ 1-(4-fluoro-benzyl)-
lH-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl] -amine
[1-(4-chloro-benzyl)- lH-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-
1-yl)-phenyl] -amine [1-(4-fluoro-benzyl)-5 -methyl-
lH-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)- phenyl] -amine
[1-(3-chloro-benzyl)-
lH-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyTJamine
5-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-ben
zyl)-2H-pyrazole- 3-carboxylic acid methyl ester
[3-methoxy-4-(4-methyl-imidazo 1- 1-yl)-phenyl] -[1-(3 ,4,5
-trifluoro-benzyl)- 1H-[1,2,4]triazol-3 - yl]-amine
2-[5-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-
benzyl)-2Hpyrazol- 3-yl]-propan-2-ol [1-(4-chloro-benzyl)- lH-[
1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]- amine
[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-[ 1-(4-methyl-benzyl)- IH-[1
,2,4]triazol-3-yTJamine [3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-[
1-(3-trifluoromethyl-benzyl)- IH-[1 ,2,4]triazol- 3-yl]-amine
[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-[ 1-(I -phenyl-ethyl)- IH-[1
,2,4]triazol-3-yTJamine 5-[ 1-(2,4-dichloro-phenyl)-5-methyl- IH-[1
,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)- 



benzonitrile 2-(4-methyl-imidazol- 1-yl)-5 -(I -phenyl- IH-[1
,2,4]triazol-3-ylamino)-benzonitrile 2-(4-methyl-imidazol- 1-yl)-5-[
1-(2-trifluoromethyl-phenyl)- lH-[ 1,2,4]triazol-3-ylamino]- benzonitrile
5-[l-(4-chloro-phenyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-l-
yl)-benzonitrile 5- [l-(2-chloro-phenyl)- IH- [1,2,4]
triazol-3-ylamino]-2-(4-methyl-imidazol-l-yl) -benzonitrile or
[l-(2,4-dichloro-phenyl)-5-methyl- IH- [1,2,4] triazol-3-yl]-
[3-methoxy-4-(4-methyl-imidazol-lyl) -phenyl] -amine. 5. A compound of
formula I-A encompassed by formula I in claim 1 wherein R1 is a five or six
membered heteroaryl group, optionally substituted by one or two R',
selected fromR' is lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy,
hydroxy, halogen or cyano; Z is N, C, O or S; V is N, C(R"), O or S; W is
N, C(R"), O, or S; Y is N or C; with the proviso that only one of Z, V or W
may be O or S; R" is hydrogen, lower alkyl, lower alkyl substituted by
halogen or hydroxy, or is C(O)O-R4; L is -(CR4 2)n-, -C(O)NR4- or
-C(O)NR4CH2-; R4 may be the same or different and is hydrogen or lower
alkyl; R is lower alkyl, phenyl, optionally substituted by one or more R'"
or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof. 6. A
compound of formula I-Al encompassed by formula I-A according to claim 5
wherein 



R1 is R' is lower alkyl;R2 is hydrogen, lower alkyl, lower alkoxy, hydroxy,
halogen or cyano; R' ' is hydrogen, lower alkyl, lower alkyl substituted by
halogen or hydroxy, or is C(O)O-R4; L is -(CR4 2)n-, -C(O)NR4- or
-C(O)NR4CH2-; R4 may be the same or different and is hydrogen or lower
alkyl; R3 is lower alkyl, phenyl, optionally substituted by one or more R'"
or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof. 7. A
compound of formula I-Al 1 encompassed by formula I-A according to claim 5
wherein R1 is R' is lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy,
hydroxy, halogen or cyano; R' ' is hydrogen, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is C(O)O-R4; L is -(CR4 2)n-,
-C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and is hydrogen
or lower alkyl; R is lower alkyl, phenyl, optionally substituted by one or
more R'" or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof. 8. A
compound of formula I-A2 encompassed by formula I-A according to claim
5wherein R1 is R' is lower alkyl; R2 is hydrogen, lower alkyl, lower
alkoxy, hydroxy, halogen or cyano; L is -(CR4 



2)n-, -C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and is
hydrogen or lower alkyl; R is lower alkyl, phenyl, optionally substituted
by one or more R'" or is cycloalkyl; R'" is halogen, cyano, lower alkyl,
lower alkyl substituted by halogen or hydroxy, or is lower alkoxy or is
C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active acid addition salts
thereof. 9. A compound of formula I-A3 encompassed by formula I-A according
to claim 5 wherein Ri is R' is lower alkyl; R2 is hydrogen, lower alkyl,
lower alkoxy, hydroxy, halogen or cyano; R" is hydrogen, lower alkyl, lower
alkyl substituted by halogen or hydroxy, or is C(O)O-R4; L is -(CR4 2)n-,
-C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and is hydrogen
or lower alkyl; R is lower alkyl, phenyl, optionally substituted by one or
more R'" or is cycloalkyl;R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof. 10. A
compound of formula I-A4 encompassed by formula I-A according to claim 5
wherein R1 is R' is lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy,
hydroxy, halogen or cyano; R' ' is hydrogen, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is C(O)O-R4; L is -(CR4 2)n-,
-C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and is hydrogen
or lower alkyl; R is lower alkyl, phenyl, optionally substituted by one or
more R'" or is cycloalkyl; 



R'" is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or
hydroxy, or is lower alkoxy or is C(O)O-R4; n is 1, 2 or 3; or
pharmaceutically active acid addition salts thereof. 11. A compound of
formula I-A5 encompassed by formula I-A according to claim 5 wherein R1
isR' is lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy, hydroxy,
halogen or cyano; R' ' is hydrogen, lower alkyl, lower alkyl substituted by
halogen or hydroxy, or is C(O)O-R4; L is -(CR4 2)n-, -C(O)NR4- or
-C(O)NR4CH2-; R4 may be the same or different and is hydrogen or lower
alkyl; R is lower alkyl, phenyl, optionally substituted by one or more R'"
or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; or pharmaceutically active acid addition salts thereof. 12. A
compound of formula I-A6 encompassed by formula I-A according to claim 5
wherein R1 is R' is lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy,
hydroxy, halogen or cyano; R' ' is hydrogen, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is C(O)O-R4; L is -(CR4 2)n-,
-C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different and is hydrogen
or lower alkyl; R is lower alkyl, phenyl, optionally substituted by one or
more R'" or is cycloalkyl; R'" is halogen, cyano, lower alkyl, lower alkyl
substituted by halogen or hydroxy, or is lower alkoxy or is C(O)O-R4; n is
1, 2 or 3; 



or pharmaceutically active acid addition salts thereof.13. A compound of
formula I-A7 encompassed by formula I-A according to claim 5 wherein R1 is
R' is lower alkyl; R2 is hydrogen, lower alkyl, lower alkoxy, hydroxy,
halogen or cyano; L is -(CR 4 2)n-, -C(O)NR 4- or -C(O)NR 4CH2-; R4 may be
the same or different and is hydrogen or lower alkyl; R is lower alkyl,
phenyl, optionally substituted by one or more R'" or is cycloalkyl; R'" is
halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy,
or is lower alkoxy or is C(O)O-R 4; n is 1, 2 or 3; or pharmaceutically
active acid addition salts thereof. 14. A compound of formula I-A8
encompassed by formula I-A according to claim 5 wherein R1 is R' is lower
alkyl; R2 is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or
cyano; L is -(CR4 2)n-, -C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or
different and is hydrogen or lower alkyl;R3 is lower alkyl, phenyl,
optionally substituted by one or more R'" or is cycloalkyl; R'" is halogen,
cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is
lower alkoxy or is C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active
acid addition salts thereof. 15. A compound of formula I-A9 encompassed by
formula I-A according to claim 5 wherein R1 is R' is lower alkyl; R2 is
hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano; 



L is -(CR4 2)n-, -C(O)NR4- or -C(O)NR4CH2-; R4 may be the same or different
and is hydrogen or lower alkyl; R3 is lower alkyl, phenyl, optionally
substituted by one or more R'" or is cycloalkyl; R'" is halogen, cyano,
lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R4; n is 1, 2 or 3; or pharmaceutically active acid
addition salts thereof. 16. A compound of formula I-A10 encompassed by
formula I-A according to claim 5 wherein R1 isR' is lower alkyl; R2 is
hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano; L is -(CR4
2)n-, -C(O)NR 4- or -C(O)NR 4CH2-; R4 may be the same or different and is
hydrogen or lower alkyl; R is lower alkyl, phenyl, optionally substituted
by one or more R'" or is cycloalkyl; R'" is halogen, cyano, lower alkyl,
lower alkyl substituted by halogen or hydroxy, or is lower alkoxy or is
C(O)O-R 4; n is 1, 2 or 3; or pharmaceutically active acid addition salts
thereof. 17. Compounds of formula IA according to claim 5, wherein R1 is
and R' is methyl, L is -C(R 4)2- and R3 is phenyl optionally substituted by
R'". 18. A compound of formula I-A according to claim 16, which compounds
are 5-[ 1-(4-chloro-benzyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(3-chloro-benzyl)- lH-[ 1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-[ 1-(2-chloro-benzyl)- lH-[
1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(4-cyano-benzyl)- lH-[ 1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-(5 -benzyl-
[1,2,4]oxadiazol-3-ylamino)-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-(l
-benzyl- lH-pyrazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)-benzonitrile
2-(4-methyl-imidazo 1- 1-yl)-5 -[1-(1-phenyl-ethyl)- IH-[1 ,2,4]triazo
1-3-ylamino] -benzonitrile 



5-[ 1-(4-fluoro-benzyl)- lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile 2-(4-methyl-imidazol- 1-yl)-5-[
1-(3,4,5-trifluoro-benzyl)- lH-[ 1,2,4]triazol-3-ylamino]- benzonitrile
5-[5-(2,6-dichloro-benzyl)-[
1,2,4]oxadiazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-(l
-benzyl- IH- [1,2,4] triazol-3-ylamino)-2-(4-methyl-imidazol-l-yl)
-benzonitrile
5-[l-(2,4-dichloro-benzyl)-lH-[l,2,4]triazol-3-ylamino]-2-(4-methyl-imidazo
l-l-yl)- benzonitrile2-(4-methyl-imidazol- 1-yl)-5-[
1-(3-trifluoromethyl-benzyl)- IH-[1 ,2,4]triazol-3-ylamino]- benzonitrile
5-[ 1-(4-methyl-benzyl)- IH-[1
,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile
2-(4-methyl-imidazol- 1-yl)-5-[ 1-(3,4,5-trifluoro-benzyl)-
lH-pyrazol-3-ylamino]-benzonitrile 5-(3 -benzyl-
[1,2,4]thiadiazol-5-ylamino)-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(3-chloro-benzyl)- lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile 5-[ 1-(2,4-dichloro-benzyl)-
lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol- 1-yl)-benzonitrile 5-[
1-(4-chloro-benzyl)- lH-pyrazol-3-ylamino]-2-(4-methyl-imidazol-
1-yl)-benzonitrile
5-[3-cyano-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-benzy
l)-2 H-pyrazole- 3-carboxylic acid methyl ester 5- [5-(l -hydroxy-
1-methyl-ethyl) - 1-(3,4,5-trifluoro-benzyl) -lH-pyrazol-3-ylamino]-2-(4-
methyl-imidazol- 1-yl) -benzonitrile 1-(3-chloro-benzyl)- IH- [1,2,4]
triazol-3-yl]-(4-pyridin-4-yl-phenyl) -amine [1-(4-fluoro-benzyl)-
lH-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl] -amine [
1-(4-chloro-benzyl)- lH-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-
1-yl)-phenyl] -amine [1-(4-fluoro-benzyl)-5 -methyl-
lH-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)- phenyl] -amine
[1-(3-chloro-benzyl)-
lH-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-
amine
5-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-ben
zyl)-2H-pyrazole- 3-carboxylic acid methyl ester
[3-methoxy-4-(4-methyl-imidazo 1- 1-yl)-phenyl] -[1-(3 ,4,5
-trifluoro-benzyl)- 1H-[1,2,4]triazol-3 - yl]-amine
2-[5-[3-methoxy-4-(4-methyl-imidazol-l-yl)-phenylamino]-2-(3,4,5-trifluoro-
benzyl)-2Hpyrazol- 



3-yl]-propan-2-ol [1-(4-chloro-benzyl)- lH-[
1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]- amine
[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-[ 1-(4-methyl-benzyl)- IH-[1
,2,4]triazol-3-yl]- amine [3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-[
1-(3-trifluoromethyl-benzyl)- IH-[1 ,2,4]triazol- 3-yl]-amine or
[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenyl]-[ 1-(I -phenyl-ethyl)- IH-[1
,2,4]triazol-3-yl]- amine.19. A process for preparing a compound of formula
I-A as defined in claims 5 -18, which process comprises a) reacting a
compound of formula with a compound of formula H2N r L. R3 v-w 18 to a
compound of formula wherein X is halogen and the further groups have the
meaning as described above and, if desired, converting the compounds
obtained into pharmaceutically acceptable acid addition salts; or b)
reacting a compound of formula with a compound of formula Td-w 53 to a
compound of formula wherein X is halogen and the further groups have the
meaning as described above, and, if desired converting the compounds
obtained into pharmaceutically acceptable acid addition salts;20. A
compound according to any on of claims 5 - 18, whenever prepared by a
process as claimed in claim 24 or by an equivalent method. 2 1. A
medicament containing one or more compounds as claimed in any one of claims
5 - 18 and pharmaceutically acceptable excipients. 



22. A medicament according to claim 2 1 for the treatment of Alzheimer's
disease, cerebral amyloid angiopathy, hereditary cerebral hemorrhage with
amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia
pugilistica or Down syndrome. 23. The use of a compound in any one of
claims 5 - 18 for the manufacture of medicaments for the treatment of
Alzheimer's disease, cerebral amyloid angiopathy, hereditary cerebral
hemorrhage with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia,
dementia pugilistica or Down syndrome. 24. The invention as hereinbefore
described. 






