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MNovel Aminopyridine-Derivatives

Eield ot application of the invention

The invention relates to novel aminopyridine derivatives, which are used in the pharmaceutical Ardustry for
the praduction of pharmaceutical compositions.

Known technical background
In the German Patent Application DE 2504252 an d in the European Patent Application EP O 425756 3H-
imidazo(4,5-blpyridine derivatives with anti-ulcer ac=tivity are described.

The International Application WO 0049015 describ es pyridine compounds with inhibitory activi—ty on the
production of nitric oxide.

Desgcription of the invention
it has now been found that the aminopyridine deriswatives, which are described in greater detaills below,
have unarticipated, originative and sophisticated Structural features and surprising and partic slarly

advantageous properties.

The Invention thus relates in a first embodiment (embodiment a) to compounds of formuia |

R1 R4
e A\
7
R3 N N=
" NH,

in which

RY1  is hydrogen or 1-4C-alkyl,

R2 is hydregen, haiogen, hydroxyl, nitro, amiano, 1-7C-alkyl, trifluoromethyl, 3-7C-cycloalyl, 3-7C-
cycloatkyl-1-4C-alkyl, 1-4C-alkoxy, compieately or predominantly fluorine-substituted 1. -4C-alkoxy,
1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C—alkoxy, 1-4C-alkoxycarbonyl, mono- or di-1 -4C-
alkylaminocarbonyl, mono- or di-1 -4C-alkywlaminosutfonyl, 1-4C-alkylcarbonylamino, 1 -4C-
alkylsulfonylamino, phenyi, R21- and/or R=211-substituted phenyl, phenyi-1-aC-alkyl, foheny!-1-4C-
alkyl wherein the pheny! moiety is substitmuted by R22, pheny!-1-4C-alkoxy, pyridyl, p-yridyl

substituted by R23, pyridyl-1-4C-alkyl, py fidyl-1-4C-alkyl wherein the pyridyl moiety i=s substituted
by R24, in which
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R21

Het

R210
R211
R22
R23
R24
R3
R4

-2-
is cyano, halogen, carboxyl, ~4-4C-alkyl, 1-4C-alkoxy, aminocarbonyl, mono- of di-1-4C-
alkylaminocarbonyl, 1-4C-alkwyicarbonylamino, 1-4C-alkoxycarbonyl, aminosulfonyl, mono- cr di-1-
4C-alkylaminosulfonyl, aminos, mono- of di-1-4C-alkylamino, trifluoromethyl, hydroxyl,
phenylsultonylamino, phenyi- 1-4C-alkoxy, or -5{0)Het, in whith
is bondad to the adjacent sulffonyl group via a fing nitrogen atom, and is a 3-to 7-memberec fully
saturated heterocydlic fing coomprising one nitrogen atom, 1o which the sulfonyl group is att=ached,
and aptionally one further hefteroatom selacted from N(R210), oxygen and sulfur, in which
is 1-4C-alkyl,
is halogen or 1-4G-alkoxy,
is halogen, 1-4C-alkyl or 1-4CC-alkoxy,
is halogen, 1-4C-alkyl or 1-4CC-alkoxy,
is halogen, 1-4C-alky! or 1-4CC-atkoxy,
is hydragan, halogen, 1-4C-amikyl or 1-4C-alkoxy,
is 1-4C-alkyl, or 1-4C-alkoxy ,

and the salts, the N-oxides and them salts of the N-oxides of these compounds.

1-4C-Alkyl is a straight-chain or bremnched alky! radical having 1 1o 4 carbon atoms. Examples are  the
butyl, isobutyt, sec-butyl, tert-dbutyl propyl, isopropyl, and, particutarly, the athyl and methy! radiczals.

1-7C-Alkyl is a straight-chain or braanched atkyl radical having 1 to 7 carbon atoms. Examples are the
heptyl, isoheptyl (5-methylhexyl), tmexyl, isohexy! (4-methylpentyl), neohexyl (3.3-dimethylbutyl), pentyl,
isopentyl (3-methylbutyl), neopenty=! (2,2<dimethylpropyi), butyl, isobutyl, sec-butyl, tert-butyl, pro pyl, .
isopropyl, ethyl and methyl radicals.

1-4C-Alkoxy is a radical which, in axddition to the oxygen atom, contains a straight-chain or branciiihed
alky! radical having 1 to 4 carbon a-toms. Alkoxy radicals having 1 to 4 carbon atoms which may toe
mentioned in this context are, for e-xample, the butoxy, isobutoxy, sec-butoxy, tert-butoxy, propo :xy, iso-
propoxy, and, particularly, the etho=xy and methoxy radicals.

3-7C-Cycloalkyl stands for cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl and cycloheptyl, of wihich
cyclopropyl, cyclobutyl and cyclopemntyl are preferred.

3-7C-Cycloalkyl-1-4C-alkyl stands feor one of the abovementioned 1-4C-alky! radicals, which is sukostituted
by one of the abovementioned 3-7Cs-cycloalkyl radicals. 3-7C-Cycloalkyl-1-2C-alkyl, particularty 3—7C-
cycloalkylmethyl, radicals are to bes emphasized in this connection. Examples which may be mer—tioned
are the cyclopropylmethyl, the cycl ohexylmethyl and the cyclohexylethyl radicals.

Halogen within the meaning of the [oresent invention is iodine, bromine, chlorine or flucrine.
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Campletely or predomminantly fluorine-substituted 1-4C-alkoxy is, for eaxample, the
2,2,3,3,3-pentafiuoroparopoxy, the perfluoroethoxy, the 1,2,2-triflucroeathoxy and in particular the
1,1,2,2atrafluoroethoxy, the 2,2 2-trifluoroethoxy, the trifluorometho-xy and the diflucromethoxy radical, of
which the difluoromet@hoxy radical is preferred. *Predominantly” in th™is connection means that more than
half of the hydrogen a-toms of the 1-4C-alkoxy groups are replaced b~y fluorine atoms.

1-4C-Alkoxy-1-4C-alkexy stands for one of the abovementioned 1-4C=-alkoxy radicals which is substituted
by the same or anothear of the abovementioned 1-4C-alkoxy radicals. Examples which may ba mentioned
are the 2-(methoxy)et-hoxy (O-CHrCHO-CHa) and the 2-(ethoxy)etlhoxy radical {-O-CHCH,O-CH,CHy).

1-4C-Alkoxy-1-4C-alkwyl stands for one of the abovementioned 1-4C-aalkyl radicals which is substituted by
one of the abavernent ioned 1-4C-alkoxy radicals. Examples which muay be mentioried are the 2-
ethoxyethyl and the 3-methoxypropy! radical.

Mono- or Di-1-4C-alky-lamino radicals contain in addition to the nitrogsen atom, one or two of the
abovementioned 1-4C—alkyl radicals. Preferred are the di-1 -4C-alkylasmina radicals, especially the dimeth-
ylamino, the diethylarmnino and the diisopropylamino radicals.

Mono- or Di-1-4C-alky laminocarbony! radicals contain in addition to t#he carbonyl group one of the
abovementioned mono- or di-1-4C-alkylamino radicals. Examples wh ich may be mentioned are the N-
methyl- the N,N-dimefthyl, the N-ethyt-, the N-propyl-, the N,N-diethywl- and the N-isopropylaminocarbonyl
radical.

Mono-or Di-1-4C-alkyl=aminosulfonyl stands for a sulfony! group to whaich one of the abovementioned
mono- or di-1-4C-alkyl-amino radicals is bonded. Examples which ma_y be mentioned are the
methylaminosutfonyl, sthe dimethylaminosutfonyl and the ethylaminossulfonyl radical.

An 1-4C-Alkylcarbonyl amino radical is, for example, the propionylarmmino [CsH;C{O)NH-] and the
acetylamino radical [C=H.C{O)NH-].

An 1-4C-Alkylsutfonylam mino radical is, for example, the propylsutfony=lamino [CH;S(O)NH-] and the
methylsulforylamino raadical [CHyS(O)NH-].

1-aC-Alkoxycarbonyl iss a carbony! group to which one of the abovem:entioned 1-4C-alkoxy radicals is
bonded. Exampies arew the methoxycarbonyt [CHO-C(0)-] and the et-hoxycarbony! [CHsCHLO-C(O)]
radicals.
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Phenyl-1-4C-alkoxy stands for one of the abovementioned 1-4C-alkoxy radicals, which is substituted by
the pheny! radical. Examples which may be mentioned are the benzyloxy and the phenethoxy radical.

Phenyl-1-4C-alkyl stands for one of the abovementioned 1-4C-alky! radicals, which is substituted by a
phenyl radical. Examples which ma.y be mentioned are the phenethyi and the benzyl radical.

Pyridyl-1-4C-alkyl stands for one of the abovementioned 1-4C-alky! radicals, which is substituted by a
pyridy! radical. Examples which masy be mentioned are the pyridylethyl and the pyridylmethyl radical.

Pyridy! includes pyridin-2-yl, pyridir-3-yl and pyridin-4-yl.

N-oxide denotes the N-oxide on the pyridine which is substituted by R4.

Het is bonded to the adjacent sulfo nyl group via a ring nitrogen atom, and is a 3 to 7-membered fully
saturated heterocyclic ring compris. ing one nitrogen atom, to which the sulfony! group is attached, and
optionally one further heteroatom s elected from N(R210), oxygen and sulfur.

Examples of Het may include, witrwout being restricted thereto, aziridin-1-yl, azetidin-1-yl, pyrolidin-1-wl,
piperidin-1-yl, homopiperidin-1-yl, rrorpholin-4-yl, thiomorpholin-4-yl, 4N-(1 -4C-alkyl)-homopiperazin-1-y|,

or 4N{1-4C-alkyl)-piperazin-1-yl su ch as e.g. 4N-methyl-piperazin-1-yl.

Compounds according to thig inwention which may be mentioned include for example compoundss of
formula la

1 R4
A
7 N\
=
() NH,

in which R1 and R4 have the meamings given above and A suitably includes 3H-imidazo[4,5-b]pyridin-2-y,
7-methyl-3H-imidazo[4,5blpyridin—2-yl, 5,7-dimethyl-3H-imidazo[4,5-b]pyridin-2-yl, S-methoxy-3H-
imidazo[4,5-b]pyridin-2-yl, 6-brom-3H-imidazo[4,5-b]pyridin-2-yl, 7-methoxy-3H-imidazo(4,5-b]pyridin-2-yl,
7-hydroxy-3H-imidazo{4,6-b]pyridir-2-yt, 7-ethoxy-3H-imidazo(4,5blpyridin-2-yl, 7-(2-methoxy-ethoxy »-
imidazo[4,5-b]pyridin-2-yt, 7-(1,1,1 -trifluoroethoxy)-3H-imidazo[4,5-b]pyridin-2-yl, 7-{phenylethoxy)8H—
imidazo[4,5-blpyridin-2-y}, 7-(phen ylethyl)-3H-imidazo[4,5-b]pyridin-2-yi, 7-tolylethy!)-3H-imidazo[4,5
b)pyridin-2-yl, 7-{pyrid-4-ylethyl)-3H-imidazo[4,5-b]pyridin-2-yi, 7-(pyrid-2-ylethyl)-3H-imidazo[4,5-b]pyridin-
21, 7-(pyrid-3-ylethyl)-3H-imidazos(4,5-blpyridin-2-yl, 7-{4-methoxypyrid-2-ylethyl)-3H-imidazo([4,5-
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bpyridin-2-yl, 6~pheny\-3H—imidazo[d,&b]pyridin—a-yl, S-nbutyl\'iH-imidazo[4,5b]prridin-2-yl, 6-(4-
methoxypheny!)-38--imidazo[4,5-blpyridin-2-yl, 6-(4-methylphenyl)eH-imidazo[nt,S-b]pyridin-a-yl, 6-nitro-
3Himidazo[4,5b]pyridin-2-yl, G(pyrid-s-yl)-3H-imidazo[4.5—b]pyﬁdin-2-y\, 6-{4-cyan ophenyl)-3H-
imidazo{4.5-b]pyriedin-2-yl, 6-methyl-3H-imidazo[4,5-b]pyridin-2-yl, 6-trifluoromethyl—3H-imidazo[4,5
b]pyridin-2-yl, 6-ioedo-3H-imidazo|4,5-bpyridin-2-yl, 6-(4-aminophenyl)-3H-imidazo[4,5-b]pyridin-2—y|, 6-(4-
dimeﬂwlaminophony\)-SH-imidazoM,S—b]pyridin-a-yl, 6—(4-hydroxyphenyl)-3H—imidazo[4,5-b]pyridin-2—yl, 6-
(4-trifluoromethyip henyl)-3H-imidazo[4,5-b)pyridin-2-y!, 6-(4-phenylsuIfonylaminophenyl)-aHimidazo[4.5
blpyridin-2-yl, 6—(3,Mmemoxyphenyl)-sH-Imidazo[At,5-b]pyridin-2-y|, 6(3.4dichior-ophenyl)-3H-
imidazo[4,5-b]pyridin-2-yl, 6{3.5—diohlorophenyl)3H4‘midazo[4,5b]pyridin-2-yl, 6-(<3-banzyloxyphenyl)-3H-
imidazo[4,5b]pyridin-2-yl, 6{4-benzyloxy-3—ﬂuoro—phenyl)-3H—imidazo[4,5-b]pyridir‘-2-yl, 6-(3-methyl-
butyl)-3H-imidazo {4,5-blpyridin-2-yl, scyclohexylmemyl-sH-imidazo[ct.Sb]pyrldin-2-yl, 6-benzyl-3H-
imidazo[4,5-b]pyrEdin-2-yl, 6-athyl-3H-Imidazo[4,5-bjpyridin-2-yl, Grlsopropy|-3H-imi’dazo[4,£‘rb]pyridin-2-yl,
6-n-pentyl-3Himiclazo|4,5-b)pyridin-2-y}, 6-(4-ch|oropheny1)-3H~imk1azo[4,5b]pyrid‘m-z-yl, 64
fluorophenyl)-3H-iamidazo(4,5-b]pyridin-2-yl, Hz-ﬂuorophenyl)eH-lmldaon,Sb]pyr-ldln-z-yl, 6-(4-
bromophenyl)-3H—imidazo[4,5-blpyridin-2-yl, 6—(3-bromophenyl)-aH-imidazo[4,5-b]p-yr‘ndln-2-y|, 6-(3-
methylphenyl)-3HF -imidazo[4,5-blpyridin-2-yl, 6-phenethyl-3H-imidazo[4,5-blpyridin—2y\, 6-(3-phenyipropyl)-
3H-imidazo[4,5-bRpyridin-2-yl, 6-(4-bromo-phenylmemyl)-SHimidazo[é.,Sb]pyﬁdin—2-y|. 6-{4-acetamido-
phenyl)-3H{mida=zo[4,5blpyridin-2-yl, 6-{4-methoxycarbonyl-phenyl)-3H-imidazo(4- 5b)pyridin-2-yl, 6(4-
mrboxy-phenyl)-SH-imidazo[4,5b]pyridin-2-yl, Grmethoxycarbonyl-SH-imidazo[4.5—b]pyridin-2—yl. 6-(4-
dlmethylamino—carbonyl-phenyl)aH-imidazo[ti,S—b]pyridin-z-yl, §-(4-dimethylamino sulphonyl-phenyl)-3H-
imidazo[4,5-b)pyr-idin-2-yl, 6{4-diethylaminosulphonyl—phenyl)-aH—imidazo[4‘5-b]pyridin-2-yl, 6(4-
methylaminosuIphonyl—phenyi)-aH-imidazo[4,5b]pyridin-2-yI, 6{4-aminosulphonyl—phenyl)-3H-imidaza{4,5-
bipyridin-2-yi, 6-(-4~ethylaminosulphonyl-phenyl)-SH-imIdazo[4.5b]pyridln-2-yl or 6—(3-fluoro-4-
dimethylaminosulphonyl-phenyl)-aH-imidazo[4,5b]pyridin-a-yl, or
6{4-{azetidine-1 -s3ulfonyl)-phenyl)-3H-imidazo[4,5-b]pyridin-2-yl, 8{4-{pyrrolidine-1—sulfonyl)-phenyl]-3H-
imidazo[4,5-b)pyr-idin-2-yl, 6{4-(piperidine-1 -sulfonyl)-phenyl]-3H-imidazof4,5-blpyr-idin-2y1,
6-{4{4-methyl-pierazine-1 -sulfonyl)-phenyl}-3H-imidazo[4,5-b]pyridin-2-yl,
6—(3~hydroxy-phenyl)-aH-imidazo[4,5b]pyridun-2-y|, 6{3,Sdiohloro-phenyl)-aH-imidazo[4.5-b]pyridin-2—yl or
6—(4-benzyloxy-phenyl)—3ﬂ~imidazo[d,s-b]pyridin-z-yl.

Compounds according to this invention which may be in particular mentoned ineclude for example those
compounds of formula la as shown above,

in which R1 is Fydrogen, R4 Is methyl, and A has one of the meanings merwmtioned in the foregoing
paragraph.

Suitable salts for compounds of formula 1 - depending on substitution - are all acid addition salts or all
salts with bases. Particular mention may be made of the pharmacologically tolera=ble inorganic and
organic acids ancd bases customarily used in pharmacy. Those suitable are, on th @ one hand, water-
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insoluble and, particularly, water-soluble acid addition salts with acids such as, feor example, hydrochloric
acid, hydrobromic acid, gohosphoric acid, nitric acid, sulphuric acid, acetic acid, citric acid, D-gluconic
acld, benzoic acid, 24—hydroxybenzoyl)benzoic acid, butyric acid, sulphosalicy®ic acid, maleic acid,
lauric acid, malic acid, fsumaric acid, succinic acid, oxalic acid, tartaric acid, emtonic acid, stearic acid,
toluenesulphonic acid, rmnethanesulphonic acid or 3-hydroxy-2-naphthoic acid, thes acids being employed
in salt preparation - depending on whether a mono- or polybasic acid is concerne«d and depending on
which salt is desired - i an equimolar quantitative ratio or one differing therefrom .

On the ather hand, saltsa with bases are - depending on substitution - also suitabmle. As examples of saits
with bases are mentioneed the lithium, sadium, potassium, calcium, aluminium, rnagnesium, fitanium,
ammonium, meglumine or guanidinium salts, here, 100, the bases being employe=d in salt preparation in
an equimolar quantitativ=e ratio or cne differing therefrom.

Pharmacologically intolearable salts, which can be obtained, for exampie, as procsess products during the
preparation of the comp=ounds according to the invention on an industrial scale, & re converted into
pharmacologically toleraable salts by processes known to the person skKilled in thee art.

According to expert's krowledge the compounds of the invention as well as theimr saits may contain, e.g.
when isolated in crystall ine form, varying amounts of solvents. Included within thea scope of the invention
are therefore all solvatess and in particular all hydrates of the compounds of formeala | as well as all
solvates and in particulaar all hydrates of the salts of the compounds of formula I.

A person skilled in the =art knows on the base of histher expert knowledge that ttme compounds according
to this invention can exi=st, with regard to the fused imidazo ring, in difierent tautoomeric forms such as e.g.
in the 1-H form or, prefe=rably, in the 3H form, which is shown in formula . The irmvertion includes all
conceivable tautomers imn pure form as well as in any mixing ratio. Particularly the> present invention
includes the pure 1-H- a_nd, preferably, 3H-tautomers as well as any mixtures theaceot.

Compounds according t-o embodiment a of this invention worthy to be mentionecs are those compounds of

formula 1in which

R1 is hydrogen or 1-22C-alkyl,

R2 s hydrogen, haloggen, phenyl, or R21- and/or R211-substituted phenyl, in wahich

R21 is 1-4C-alkyl, cyamno, halogen, mono- or di-1 -4C-alkylamino, triflucromethyl, mone- or di-1-4C-
alkylaminosulfonyw|, hydroxyl, pheny!-1-4C-alkoxy, or -S(O)-Het, in which

Het is azefidin-1-yl, pywroolidin-1-yl, piperidin-1-yi, or 4N~(R210)-piperazin-1-yl, ir which

R210 is 1-4C-alkyl,

R211 is halogen,

R3 is hydrogen,
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R4  is methyl, or methoxy,
and the salts, the N-oxides and the saits of the N-oxides of these compounds.

Compounds according to embodiment a of this inventiomn more worthy to be mentioned are those

compounds of formula | in which

Rt s hydrogen, methyl or ethyl,

R2 s hydrogen, iodine, bromine, phenyl, or R21- and/or R211-substituted phenyl, in which

R21 is methyl, cyano, chiorine, fluorine, dimethylamino, trifluoromethyl, dimethylaminosulfonyt,
hydroxyl, banzyloxy, or -S(O)-Het, in which

Het is azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yi, or aN-meathyl-piperazin-1-yl, in which

R211 is chlorine,

R3 s hydrogen,

R4 is methyl, or methoxy,

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

Compounds according to embodiment a of this invention ir particular worthy to be mentioned are those

compounds of formula | in which

R1 s hydrogen or methyl, ]

R2 s bonded in the 6position of the 3H-imidazo[4,5-b]pywridine ring, and is hydrogen, iodine, bromine,
phenyl, 3-hydroxyl-phenyi, 4-(R21)-phenyl, or 3,5-di-cshloro-phenyl, in which

R21 is methyl, cyano, chiorine, fluorine, dimethylamino, tr-ifluoromethyl, dimethylaminosulfonyl,
benzyloxy, or -S(O)Het, in which

Het is azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, or 4N-meethyl-piperazin-1-yl, in which

R3 Is hydrogen,

R4  is methyl, or methoxy,

and the salts, the N-oxides and the satts of the N-oxides of these compounds.

The invention relates in a second embodiment (embodiment - b) to compounds of formula i,

in which

R1 is hydrogen or 1-4C-alkyl,

R2 is hydrogen, halogen, hydroxyl, nitro, amino, 1-7C-alb=<y, trifluoromethyl, 3-7C-cycloalkyl, 3-7C-
cycloalkyl-1-4C-atkyl, 1-4C-alkoxy, completely or preedominantly fluorine-substituted 1-4C-alkoxy,
1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy, 1-4C-alkoxycarbonyl, mono- or di-1-4C-
alkylaminocarbonyi, mono- or di-1 -4C-alkylaminosulfonyl, 1-4C-alkylcarbonylamino, 1-4C-
alkylsutfonylamino, phenyl, R21- and/or R21 1substitcated phenyl, phenyl-1-4C-alkyl, phenyi-1-4C-
alkyl wherein the phenyl moiety is substituted by R222, phenyl-1-4C-alkoxy, pyridyl, pyridyl
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substituted by R23, pyridyl-1 -4C-alkyl, pyridy!-1-4C-=alkyl wherain the pyridy! moiety is substituted
by R24, in which

R21 is cyano, halogen, carboxyl, 1-4C-alkyl, 1-4C-alkox y=, aminocarbonyl, mono- or di-1-4C-
alkylaminocarbonyl, 1-4C-alkylcarbonylamino, 1-4C~—alkoxycarbonyl, aminosulfonyl, mono- or di-1-
4C-alkylaminosulfonyl, amino, mono- of di-1-4C-alkyrlamino, trifluoromathyl, hydroxyl,
phenyisutfonylamino or phenyl-1 -AC-alkoxy,

R211 is halogen or 1-4C-alkoxy,

R22 is halogen, 1-4C-alkyl or 1-4C-alkoxy,

R23 s halogen, 1-4C-alkyl or 1-4C-alkoxy,

R24 is halogen, 1-<4C-alkyl or 1-4C-alkoxy,

R3 s hydrogen, halogen, 1-4C-alky! or 1-4C-alkoxy,

R4 is 1-4C-akyl,

and the satts, the N-oxides and the salts of the N-oxides of these compounds.

Compounds according to embodiment b of this invention worthy to be mentioned are those compounds of
formula | in which

R1 s hydrogen or 1-2C-alkyl,

R2 s hydrogen, halogen, pheny!, or R21 -substituted gohenyl, in which

R21 is 1-4C-alkyl, cyano, halogen, mono- or di-1 -4C-altikylamino or trifiluoromethyl,

R3 is hydrogen,

R4 is methyl,

and the saits, the N-oxides and the salts of the N-oxidess of these compounds.

Compounds according to embodiment b of this inveanton more worthy to be mentioned are those
compounds of formula 1in which

Ri s hydrogen, methyl or ethyl,

R2 Is hydrogen, iodine, bromine, phenyl, or R21 subsstituted phenyl, in which

R21 is methyl, cyano, chlorine, fluorine, dimethylaminuo or trifluoromaethyl,

R3  is hydrogen,

R4 is methyl,

and the salts, the N-oxides and the salts of the N-oxide -s of these compounds.

The invention relates in a third embodiment (embodimemt c) to compounds of formula |,
in which

R1  is hydrogen or 1-4C-alkyl;

and in which

either
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R2 is R21- and R211-substituted phenyl, inwhich

R21 is 1-4C-alkyl, cyano, halogen, mono- or di-1-4C-alkylamino, triflucromethyl, mono- or di-—14C-
alkylaminosulfonyl, hydroxyl, phenyt-—1 -4C-alkoxy, or -S(0)Het, in which

Het is azetidin-1-yl, pyrroiidin-1-yl, piperichin-1-y), of aN-{1-4C-alky!)-piperazin-1-yl, and

R211 is halogen,

or

R2 is R21-substituted phenyl, in which

R21 is mono- or di-1<4C-alkylaminosulformyl, hydroxyl, phenyl-1-4C-alkoxy, or -5(O)rHet, in “which

Het is azetidin-1-yl, pyrrolidin-1-yl, piperiedin-1-yi, of 4N-(1-4C-alkyl}-piperazin-1-y};

and in which

R3 is hydrogen,

R4 is 1-4C-alkyl,

and the salts, the N-oxides and the salts osf the N-oxides of these compounds.

Compounds according to embodiment ¢ o f this invention worthy to be mentioned are those c=ompounds of

formula 1 in which

R1 s hydrogen or 1-2C-alkyl;

and in which

either

R2 is R21- and R211-substituted phenxyl, in which

R21 is methyl, cyano, chiorine, fluorine,. dimethylamino, tritluoromethyl, dimethylaminosulf=onyl,
hydroxyl, benzyloxy, or -S(O)Het.. in which

Het s azetidin-1-y!, pyrrolidin-1-yl, pipe=ridin-1-yl, or 4AN-methyl-piparazin-1-yl, and

R211 is chlorine,

or

R2 is R21-substituted phenyl, in whict

R21 is dimethylaminosutionyl, hydroxy®, benzyloxy, or -S(O)zHet, in which

Het is azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, or 4N-methyl-piperazin-1-yl;

and in which
R3 is hydrogen,
R4 is methyl,

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

Compounds according to embodiment ¢ of this invention more worthy to be mentiomned are those
compounds of formula 1in which

Rt is hydrogen or methyl;

and in which
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R2 is bonded in the 6-position of the 3H-imidazo[4,5-b]pyriedine ring, andis
either
dichlorophenyl, such as e.g. 3 5-dichlorophenyl,
or
R21-susbtituted phenyl, in which
R21 is dimethylaminosulionyl, hydroxyl, benzyloxy, of S(O)Het, in which
Het is azetidin-1-yl, pyrrofidin-1-yl, piperidin-1-yl, o 4N-me-thyl-piperazin-1-yl;

and in which
R3 is hydrogen,
R4 is methyl,

and the salts, the N-oxides and the salts of the N-oxides of fthese compounds.

The invention relates in a fourth embodiment (embodiment d7) to compounds of formuta f,
in which

R1 s hydrogen or methyl,

R2 is R21-substituted phenyl, in which

R21 is aminosulphony!, mono- or di-1 -4C-alkylaminosulfomyl, or -S(O)-Het, in which
Het is azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, or 4N-(1 -4C-alkyl)-piperazin-1-yl,

R3 is hydrogen,

R4 is methyl, or methoxy,

and the .salts. the N-oxides and the salts of the N-oxides of~ these compounds.

Compounds according to embodiment d of this invention weprthy 10 be mentioned are those compounds  of
formula | in which

R1 is hydrogen,

R2 s bonded in the 6position of the 3H-imidazo[4,5-b]peyridine ring, and is 4-{R21)-phenyl, in which

R21 is aminosulphonyl, mono- or di-1-2C-alkylaminosulfoeryl, o -S(0)Het, in which

Het is azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, or 4N-(—1 -2C-alkyl)-piperazin-1-yl,

R3 s hydrogen,

R4 is methyl, or methoxy,

and the salts, the N-oxides and the saits of the N-oxides ot these compounds.

Compounds according to embodiment d of this invention more worthy to be mentoned are thcose
compounds of formula la as shown above, in which

Rt is hydrogen,

R4  is methyl or methoxy, and
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A is 6—(4-dimethylar‘hinosu|phonyl-phenyl)-@H—imidazoM.5b]pyridin-2-yl, 6-{4-diethylaminosulphonyl-
phenyl)-3H-imida:zo|4,5-b]pyridin-2-y1, s—(4—methy|aminosulphonyl—-phenyl)-SH-imidazo[4,5-b]pyridin-
2y, 6(4-aminosmlphonyl-phenyl)-aH-imidazo[4,5blpyridin-2-yl, 63-(4-emylam1nosu1phonyl1>henyl)—
3H-imidazo{4,5-m]pyridin-2-yl,
6-{4-(azetidine-1 —sguifonyl)-phenyl] 3H-imidazo[4,5-b)pyridin-2-yl, S-4-(pyrrolidine-1 -sulfonyl)-phenyl]-
3H-imidazo[4,5t)pyridin-2-yl, 6-{4-(piperidine-1 -sulfonyl)phenyl]&H-imidazo[d,Sb]pyridin-z-yl, or 6
[4—(4-methylpiperazine-1-suﬁonyl)-phenyl]-3H4'midazo[4,5b]pyric:iin-2-yl,

and the salts, the N-ox ides and the salts of the N-oxides of these comgounds.

Compounds according 1o embodiment d of this invention in particular worthy to be mentioned are those

compounds of formula  1a as shown above, in which

R1 s hydrogen,

R4  is methyl, and

A is 6-(4dimemylaminosu|phony|1:>heny\)-SH-im'ldazo[4,S-b]pyridir--2-y|. 6-{4-diethylaminosulphonyl-
phenyi)-3H-imid *az0[4,5-b]pyridin-2-yl, 6-(4-methylaminos ulphonykphenyl)\‘!H-imidazo[4,5b]pyridin—
2-yl, 6—(4amino-subhonyl-phenyl)ﬁH—imidaon,5-b]pyn'din-2-yl, &(4-ethylaminosulphonyl-phenyl)-
3H-imidazo[4,5—blpyridin-2-yl,
6-{4-(azetidine-"1 -sulfonyl)-pheny(]-smmidazo[4,5b]pyﬁdin-2—y|, &]4-(pyrrolidine-1 —sulfonyl)-phenyl]-
3Himidazo{4,5—bjpyridin-2-yi, 6-{4-(piperidine-1 -sulfonyl)-phenylR -8H-imidazo[4,5-b]pyridin-2-yl, or 6-
|4-{4-methyl-piroerazine-1 -Suifonyl)-phenyl]-SH*’midazo[at.s—b]pyr-icﬁn-z-yl,

and the salts, the N-o xides and the salts of the N-oxides of these compounds.

The compounds of for-mula | according to the invention are, depending on the meanings of R1, chiral
compounds. The inve ntion includes all conceivable enantiomers in pur—e form as well as in any mixing ratio
including the racematte.

A spacial embodiment of the compounds of the present invention inclLade these compounds of formula | in
which R4 is methyl.

Another special embcodiment of the compounds of the present invention include those compounds of
formula | in which R4 is methoxy, and all the other substituents are a=s defined in any embodiment atod,
or as defined in any csompound according to the present invention saic 1o be mentioned above.

Another special embeodiment of the compounds of the present inventieon include those compounds of
formula | in which R3- Is hydrogen.
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Another spacial embodiment of the «compounds of the present invention include those compouands of
formula | in which R1 is ethyl or, pamrticularly, methyl.

Another special embodiment of the compounds of the present invertion include those compouinds of
formula | in which R1 is hydrogen.

Ancther special embodiment of the compounds of the present invention include those compo unds of
formula | in which R1 is hydrogen &and R4 is methyl.

Another special embodiment of thea compounds of the prasent invention include those compoeunds of
formuta | in which R1 is hydrogen mand R4 is methoxy.

Ancther special embodiment of the compounds of the present invention include those compounds of
formula | in which R4 is methyl ansd R3 is hydrogen.

Ancther special embodiment of the compounds of the present invention include those compeoaunds of
formula 1 in which R4 is methoxy &and R3 is hydrogen.

Another special embodiment of thes compounds of the present invention include those comp=ounds of
formula 1 in which R4 is methyl, R-3 is hydrogen and R1 is ethyl, or in particular methyl, or irs more
particular hydrogen.

Another special embodiment of th-e compounds of the present invention include those compsx ounds of
formuta | in which R4 is methoxy, R3 is hydrogen and R1 is ethyl, or in particular methyl, or- in more
particular hydrogen.

Another special embodiment of thwe compounds of the present invantion include those compmounds of
formula | in which the substituent R2 is bonded to the 6-position of the imidazopyridine ringm system.

The substituents R2 and R3 of campounds of formula | according to this invention can be acttached at any
possible ring carbon atoms of the- pyridine portion of the 3H-imidazo[4,5-b]pyridine ring systtem, whereby
a special embodiment of the com pounds of the present invention include those compounds  of formula | in
which R2 is bonded to the 6-posittion of the imidazopyridine ring system and R3is hydrogemn.

Numbering of the imidazopyridinez ring system:
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Anothe=r special embodiment of the compounds of the present invertion include those compounds which
comprisse one or more of the following:

R1 s hydrogen,

R2 is bonded to the 6-position of the 3H-imidazol4,5-b]pyridine r-ing,

R3 is hydrogen, and

R4 is methyt.

The swabstituents R21 and R211 of compounds according 1o this in—vention can be attached in the ortho,
meta & para position with respect to the binding position in which the phenyl ring is bonded to the
imida=zopyridine ring system, whereby a spectal embodiment of thea compounds of the present invention
includ e those compounds of formula | in which the substituent R2—1 is attached in the meta or,
particsularly, para position, and whereby another special embodimeant of the compounds of the present
invericion include those compounds of formula | in which R211 is hmydrogen and the substituent R21 is
attached in the para position.

The c=ompounds of formula | according to the invention can, for exaample, be prepared according to those
synthuesis routes specified and shown below or in a manner described by way of example in the following
examaples or analogously or similarly thereto.

Reac=tion scheme 1 below shows by way of example the preparation of compounds of formula |, in which
R1, FR2, R3 and R4 have the meanings indicated above. In a first sreaction step, diamino compounds of
formuta V, in which R2 and R3 have the meanings indicated abovee, are converted into 3H-imidazo{4.5
blpyr-idine derivatives in & mannaer known from the literature or wit-h analogous or similar use of processes
Kknowen from the literature. For example, said compounds of form_ula V can be reacted with carboxytic
acidss or carboxylic acid derivatives of formula IV, in which R1 hass the meanings indicated above, Yisa
suitadble leaving group, advantageously chlorine, and X is & cyanos or carboxyl radical, to give in a
concRensation reaction cormpounds of formuta Ili, in which R1, R2,. R3 and Y have the meanings mentioned
abowre. This condensation reaction can be carried out as known teo one of ordinary skill in the art or as
desc=ribed by way of example in the following examples, for example, by using a suitable condensing
agert such as preferably polyphosphoric acid In a suitable inert ssolvent or, preferably, without further
solveant using an excess of condensing agent, preferably at elovamted temperature, in particular at 130
170=C.
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Alternat-ively, compounds of the formula Iii can be also obtained by art-known procedures according to
literatur-e (e.g. as described in L. Bukowski et al., Pharmazie 1999, 54(9), 651-654 or G. Cleve et al.,
Liebigs Ann.Chem. 1971,747, 158-171).

Composunds of formula i, in which R, R2, R3 and Y have the meanings mentioned above, can be
conver-ted with certain phosphanes into corrasponding phosphonium salts. Preferably, compounds of
formulea Wil are reacted with tributylphosphane or triphenylphosphaane to give corresponding compounds of
formulax II, in which R1, R2, R3 and Y have the meanings mentiored above and R is buty! or phenyl. Said
reactiosn can be carried out in a manner habitual per se or as desscribed in the following examples ina
suitabl e solvent such as, for example, acetonitrile or N N-dimeth yliormamide or a mxture thereot, at
elevatead temperature, preferably at 90 -150°C, optionally in the poresence of an auxiliary suchas
tetrabuatylammonium iodide.

Reactlion scheme 1:

h C S @m

(ur) Y ()

Q 1. Wittig reaction
2. Pmtscivn group
PG1—
Vi)

Compgpounds of formula 1i, in which Rt, R2, R3 and Y have the smeanings mentioned above and R is butyl

or prmenyl, are reacted with compounds of formula VI, in which R4 has the meanings given above and PGa 1
repre>sents a suitable amino protective group, for axample trityll, or acetyl (i.e. compounds of formula ViaD),
or ore of those mentioned in “Protective Groups in Organic Sy-nihesis” by T. Greene and P. Wuts (John
Wilewy & Sons, Inc. 1999, 3¢ £d.) or in "Protecting Groups (Thiieme Foundations Organic Chemistry
Seriezs N Group” by P. Kocienski (Thieme Medical Publishers, 2000). Said reaction can be carried out inm
a meanner as described in the following examples or as known to the person skilled in the art according txo
a Wi ttig reaction. in the scope of this invention, said Wittig reaction is preferably carried out in a suitable>
solveant such as, for example, methanol, tetrahydrofurane, tolueena ar a mixture thereof, using a suitable
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base such as, for example, sodium hydride or sodium methanolate, at room tamperature or at elevated
temperature, preferably at 20°-80C. With regard to the corffiguration of the exocyclic double bond
obtained by Wittig reaction, the outcome can ke a Z- or E-configurated product or, in particular, & mixture
thereof.

in the step following the Witlig reaction, the cosmpound(s) obtained are converted into the corresponding
free@ amino compound(s) by removal of the abovementioned protective group PG1 in @ manner customary
per se. For example, when PG1 is trityl, detritzylation can be obtained, for example, with the aid of
aqueous acetic acid according to the procedu re specified in the following examples, o, when PG1 is
acetyl, desacetylation can be obtained, for @xzample, in aqueous sulphuric acid at elevated temperature,
such as e.g. in 10% strength aqueous sulphu ric acid at boiling temperature.

The reduction of the abovementioned exocycl ic double bond following the deprotection reaction leads to
desired compounds of formula |, in which R1, A2, R3 and R4 have the meanings given above. This
reaction can be carried out as hydrogenation reaction according to pracedures known to the person
skilled in the art or according to the following examples in the presence of a suitable catalyst, such as,
for example, palladium on active carbon or pt-atinum dioxide, in a suftable solvert (e.g. in a lower alcohol,
such as, for example, methanol). If necessary, acid, such as trifluoracetic acid or acefic acid, can be
added to the solvent.

Compounds of formula IV are commercially a_vailable or can be obtained in a known manner.

Compounds of formula V are also commerciaally available or are known a.g. from S.-X. Caiet al., J. Med.
Chem. 1997, 40(22), 3679-3686 or from Cugenla et al., Bicorg. Med. Chem. Lett. 1996, 22, 2749-2754 or
can be prepared according to reaction schene 2.

Reaction scheme 2:

w1 R2 /2
/3 — R3 — R3
p - -
N NH, NH, H,
Vi) ) , ™

As shown in reaction scheme 2, in a first ste p compounds of formula VLI, in which R3 has the meanings
mentioned above and W1 is a suitable leavirmg group (e.g. lodine or bromine), are reacted with boronic
acids or boronic acid esters of formula R2-Z1, In which R2 Is suitably phenyl or, in particular, R21- and/or
R211-substituted pheny! and Z1 is a boronic  acid group or a boronic acid ester group, under conditions
appropriate for a Suzuki reaction to occur 10 -give the correspanding compounds of formula Vil.
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Suitably, the Suzuki reaction is caried @ut as it is known 10 the person of ordinary skill in thex art and/or
in a manner as it is described below an«d specified by way of example in the following examp les or

analogously or similarly thereto.

The nitro group of compounds of formul @ VIl is reduced in an art-known manner or as descricaed in the
following examples {e.g. with the aid of tin dichloride or by hydrogenation in the presence of a palladium
catalyst) to give the corresponding diarmino compounds of formula V.

Compounds of formula VIii are known €e.g. commercially available) or can be prepared accomrding 10
known procedures or analogously or similarly thereto.

Compounds of formula R2-21 are also known (e.g. commercially available) or can be obtained in an an-
known manner or analogously or similarly thereto.

Compounds of formula VI, in which R4- has the meanings mentioned above and PG1 represeents said
suitable protective group, can be obtai ned, for example, as described in the following exampples or as
outlined in reaction scheme 3.

In a first step the amino group of ester compounds of formula X, in which R4 has the meanimngs indicated
above and the moiety -CO.R’ is preferably a methyi ester group, is protected by abovementioned suitable
protective group PG1, preferably trityl, under standard conditions to afford corresponding co mpounds of
formula IX.

Reaction scheme 3:

Ra R4 na
> N X
S - O —
HNT N Scof pa1—N~ N “coR pa1—” N cHi0
) ax) L)

In a second step the ester group of compounds of formula IX, in which R4 has the meaninges mentioned
above and PG1 represents said suitabole protective group, is reduced to give the desired commpounds of
formula V1. Said reduction reaction is carried out as described In the following examples or  as known to
the person skilled in the art using selective reducing agents such as, for example, suitables metal hydrids,
particularly diisobutylaluminium hydricde, in suitable solvents {e.g. toluane), optionally at recuced
temperature.
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Compounds of formula X, in which R4 has the meanings given above, are gither known (see eg. D.

Markees et al. J. Am. Chem. Soc_ 1956, 78, 4130-4133) or can be prepared as shown in the reaction
scheme 4.

Reaction scheme 4 shows by wayy of example the synthesis ot compounds of formula X, in which R4 is 1-
4C-alkyl, particularty methyl, starti ng from corresponding compounds of formula X, in which PG2
represents a suitable protective g Toup, preferably acetyl. Thusin a first step, said compounds of formula
X1 are subjected to an oxidation reaction. This oxidation can be carried out in an art-known manner or as
described in the following examp Yes using a suitable oxidizing agent, such as, for example, potassium
permangante. In a second step following oxidation the compounds obtained are converted into
corresponding ester compounds — preferably the methyl ester compounds — of formula X. Said conversion
can be carried out according to am art-known manner or as described in the following examples, e.g.
using methanolic hydrochloric acsid, preferably at boiling temperature, to obtain the methyl ester.

Reaction scheme 4:
R4 . R4
2. Egterificafion and
= deprotecton
I P
PG2— Hy COR’
(xn 00

Compounds of formula X! are kreown {e.g. from M. Belcher, J. Am. Soc. 1952, 74, 1916-1918) or can be
prepared analogously or similarisy to known procedures.

Alternativaly, compounds of formmula VI, in which R4 is methyl and PG1 has the meanings given above, a=s
well as compounds of formula V™ la, in which R4 is methyl, can be also prepared according to the processs
outlined in reaction scheme 5.

Reaction scheme 5:

c“a

C OH 1. HBOCH COOH

S «eN " 2, Acetylation
L\_/ =. Aoetyat |

CN CN Br

l 1. C-Vinylation
2. Ozonolysis

z ontealon by PG N/@\
PG—1—

(Via)
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in an alternative, compoiunds of formulta I, in which R1 is hydrogen and R2, R3 armd R4 have the meanings
given above, can be alsae obtained by the process shown in reaction scheme 6, d- escribed below and and
spacified by way of exarmple In the following examples.

Thus, carbonic acid conrapounds of formula V, in which Rt and R2 have the mearwmings given above, are
amidified with diamino csompounds of formulae Xii or X, in which R4 and PG1 h. ave the meanings
mentioned above, in a rnanner customary per se to the skilled person using suit=able amide bond linking
reagents (e.g. O{(ethoxycarbonyl)canomethylene-amino]-N,N.N'.N’-tetramemyluronium tetra-
fiuoroborate), the protec=tive group PG1 is removed in an art-known manner and —the amide is cyclized with
the aid of an appropriatee condensing agent (e.g. polyphosphoric acid) at olevateed temperature. If the
process started from cor mpounds of formula XM, the double bond is hydrogenatesed afterwards using
standard procedures.

Accordingly, compoundis of formula Xl can be cbtained from compounds of formmuita Xili by selactive
hydrogenation of the esxocyclic double bond in a manner known to the skilled person (e.g. in the presence
of palladium on carbon).

Compounds of formula. Xlii can be prepared starting from compounds of formula_ VI by lengthening of the
exocyclic carbon chairm, for example, by a Wittig reaction or, particularly, by a c>ondensation reaction
(with a malonic acid dexrivative, particularly with a malonic acid ester derivative) and subsequent
saponification of the esster group. Said reactions can be carried out in a mannessr known to the skilled
person or as describecd in the following examples or analogously or similarly theereto.

Reaction scheme 6:
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A4
,f;\(.,
PG1—N
H
(vp ©
l 1. Condensation with a sultable malenic acid ester dervative
3 é
(2] R4
H Hydrogenation R
- ‘ O—H
o—H &
PG1—N o :z) PGI—N~ N
[y (1)) o (Xn) o
1. Amide formation RS 1. Amide tormation
2. Removal of PGY NH, 2. Removal of PG1
3, Cycilzation 3.Cyclization
4. Hydrogenation W)

In a further attemative_, compounds of formula |, in which R1, R3, R4 have the meanings given &bove and
A2 is phenyl or R21- sand/or R211-substituted phenyl, can be also qbtained as shown in reacti on scheme
7 and specified by wamy of example in the following examples.

Reaction scheme 7:

* Compounds of formulaa X1V, in which R1, R3 and R4 have the meanings mentioned above and W2isa
suitable leaving groups (e.g. iodine or bromine), are reacted with beronic acids or boronic acid easters of
formula R2-Z1, in whiech R2 is suitably phenyl or, in particutar, R21- and/or R211-substituted p heny! and
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21 is a bo ronic acid group or a boronic acid ester group, under conditionss appropriate for a Suzuki
reaction t© occur.

Compouneds of formula XIV, in which R1, R3 and R4 have the meaninggs mentioned above and W2 is @
suitable leaving group (e.g. iodine or bromine), can be prepared ac=cording to the synthesis routes
disclosad in this invention or as described in the following examples or =analogously of similarly thereto.

In still a further atternatve, compounds of formula |, in which R1 is hydrogen, R3 and R4 have the
meaningss given above and R2 is pheny! or R21- and/or R211-substitutead phenyl, ¢an be also obtained as
shown in reaction scheme 8 and specified by way of example in the foll owing examples.

Reaction scheme 8:

N~ NH, l’Gi—M
xv (xi) o
1. Amida formation

2. Removal of PG1
3. Suzukd reaction with R2-Z1/c—yclization

As show n in reaction scheme 2, compounds of formula XV, in which RS has the meanings given above
and W3 is a suitable leaving group (@.g. icdine or bromine), can be corverted with compounds of formula
XIi, in which R4 and PG1 has the meanings mentioned above, via amid_e bond formation reaction, removal
of the preotective group PG1 and, finally, Suzuki reaction with compouneds of formyla R2-Z1, in which R2 is
phenyl o ¢ R21- and/or R211-substituted phenyl and Z1 has the meaningys given above, into corresponding
compousds of formula 1, whereby under the conditions appropriate for tthe Suzuki reaction to occur
simultary @ously cyclization takes place.

Suitably.. the Suzuki reactions according 1o this invention are carried owut as it is known to the person of
ordinary skill in the art and/or in a manner as itis described below andll spacified by way of axample in the
followings examples or analogously or similarly thereto.
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In more detail , the Suzuki reactions mentioned can be carried out in organic- solvents alone, for example
in toluene, benzene, dimethytformamide or in ethareal (e.g. dimethoxyethary e or, in particular, dioxane) of
alcohol solver—s or in a mixture thereof, or preferably in a mixture comprising an organic solvent (in
particular dioxcane) and water, with organic (e.g. triethylamine) or preferably inorganic base (e.g.
potassium hy=droxide, thallium hydroxide, sodium bicarbonate, casium carbsonate, cesium fluoride or
potassium camrbonate} in the presence of a transition metal catalyst, for example, a nickel or, in particular,
palladium ca-talyst {e.g. Pd{OAC), PdCli{PPhg)z, Pd(PPhala) OF PdCI{PCys) =, and, optionally, lithium
chioride. The- reaction is carried out at a temperature in the range from 20° %o 160°C, usually 60°to 130°C
for 10 minuteas to 5 days, usually 30 minutes 10 24 hours, or 48 10 70 hourss. Advantageously, the solvents
used are deggassed and the reaction is carried out under protective gas.

Boronic acid=s or boronic acid esters (e.g. pinacol esters) of formuta R2-Z1, in which R2 and Z1 have the
meanings ghwren above, are known or can be obtained in an art-known maner or analogously or similarty
to known cowmpounds. Boronic acid esters (e.g. pinacol esters) of formula §R2-Z1 can be prepared, for
example, as dsscribed in the following examples starting from phenyi trifia-tes or, particularly, phenyl
halides, pref-erably the bromides or iodides, using e.g. bis-{pinacolato)-dibceron in the presence of a
transition meatal, preferably paliadium, catalyst. Optionally the boronic acid esters obtained can be
isolated or, poreferably, they are generated In situ and used in the subsequeent Suzuki reaction without
isolation.

Compounds  of formula XV are known or can be prepared according to knowwn procedures analogously or
similarly to t-he preparation of known compounds.

Compounds  of formula |, in which R1, R2 and R3 have the meanings given: above and R4 is 1-4C-alkoxy,
can be obtasined from corresponding compounds of formutae Vi and Il according to reaction scheme 1 or
as describead by way of example in the following examples.

Compoundss of formula VI, in which PG1 has the meaning mentioned abowse, 8.¢. trityl, and R4 is 1-4C-
alkoxy, can be obtained from corresponding compounds of formula X according to reaction schemse 3.
Compoundss of formula X, in which R4 is 1-4C-alkoxy, particularly methoxyy, and the moiety -CO.R’ is
preferably an methyl ester group, can be obtained according to reaction scBeme 9 using the alcohol R4-H.
Correspond irg steps are described by way of example in the following ex&amples.

Reaction scsheme 9:
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o J{l )il
Ho.C COH cOo Mo COo,Me
R4
/ V
00,C H, Mo0,C

(1) a: chlorination; b: methanol, diester formmation; (li) R4-H, nucleophilic substitution; (i} mono-
saponffication, (iv) (PhO).P(O)N,, 1-BuOH, CSurtius rearrangement {v) Boc deprotection

it is to be stated, that optionally compoundss of formula | can be converted into further compounds of
tformula | by methods known to one of ordirary skill in the art or as described in the following examp les.
More specifically, such as for example, fromm compounds of formula |, in which

R2 or B3 is bromine or iodine, the correspsonding arylated compounds can be obtained by

abovementioned Suzuki reaction;

or from compounds of formula I, in which

R21 is banzyloxy, the corresponding free thydroxyl compound can be obtained by debenzylation rezxaction;
or from compounds of formula I, in which

R2 is phenyl, the correspanding compoun-as, in which R2 is phenyl substituted by -SO.Het, can bem
obtained via two steps by chlorosulfonylation and then reaction with the corresponding heterocyclic amine
Het-H.

Optionally, compounds of formula | can bee converted into their salts, or, optionally, salts of the
compounds of formula | can be converted into the free compounds. Corresponding processes are krown
to the person skilled in the art.

The compounds of formula | can be conveeried, optionally, into thelr N-oxides, for example with the &aid ot
hydrogen peroxide in methanol or with the aid of m-chloroperoxybenzoic acid in dichloromethane. T~ he
person skilled in the art is familiar on the basis of his/har expert knowledge with the reaction condi~tions
which are spacifically necessary for carrying out the N-oxidation.

it is known to the person skilled in the art= that if there are a number of reactive centers on a startingg or
intermediate compound it may be necesssary to block one or more reactive certers temporarily by
protective groups in order fo allow a reaction to proceed specifically at the desired reaction center. A
detailed description for the use of a large number of proven protective groups is found, for example,, in T.
Greene and P. Wuts, “Protective Groupss In Organic Synthesis” (John Wiley & Sons, Inc. 1999, 3 £d) or
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in P. Kocienski, “Protecting Groups (Thieme Foundations Organic Chemistry Series N Group” (Thiieme
Medical Publishers, 2000).

The substances according to the invention are isolated and purified In & manner known per se. eg. by
distilling off the solvent in vacuo and recrystallizing the residue obtained from a suitable sclvent or
subjacting it to one of the customary purification methods, such as column chromatography on am suitable
support material.

Salts are obtained by dissolving the free cormpound in a suitable solvent (for example a ketone likea
acetone, methylethyiketone, or methylisacbutylketone, an ether, like diethy! ether, tetrahydrofuran or
dioxane, a chlorinated hydrocarbon, such as methylene chloride or chloroform, or a low molecula_r weight
aliphatic alcohol, such as ethanol, isopropanal) which contains the desired acid, or to which the lesired
acid is then added. The salts are obtained by filtering, reprecipitating, precipitating with a non-sol=vent for
the addition salt or by evaporating the solvent. Salts obtained can be converted by basification infio the
free compounds which, in turn, can be conwerted into salts. In this manner, pharmacologically nos n-toler-
able salts can be converted into pharmacologically tolerable salts.

Sultably, the conversions mentioned in this invention can be carried out analogously or similarly —to
methods which are familiar per se to the person skilled in the art, for example, in the manner wh-ich is
described by way of example in the following examples.

The person skilled in the art knows on the basis of his/her knowledge and on the basis of those synthesis
routes, which are shown and described within the description of this invention, how to find other goossible
synthesis routes for compounds according to this invention. All these ather possible synthesis ncutes are
also part of this invention.

Having described the invention in detail, the scope of the present invention is not limited only to ®hose
described characteristics or embodiments. As will be apparent to persons skilled in the art, mocdifications,
analogies, variations, derivations, homologisations and adaptations 1o the described invention ca_n be
made on the base of art-known knowledge and/or, particularty, on the base of the disclosure (e.3. the
expiicite, implicite or inherent disclosure) of the present invention without departing from the spiriit and
scope of this invention as defined by the scope of the appended claims.

The following examples ilustrate tha invention in greater detail, without restricting it. As well, furt=her
compounds according 1o the present invention, of which the preparation is explicitly not describexd, can be
prepared in an analogous way or in a way which is known by a person skilled in the art using cumstomary
preparation methods and process techniques.
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in the examples, m.p. stan<ds for metting point, h for hours, d for days, min for minutes, TLC for thin layer

chromatography, Rf for retexrtion factor, MS for mass spectrum, M for molecular ion, other abbreviations
have their meanings custosmary per se for the skilled person.

The compounds which ave mentioned in the examples as well as their salts or saltfree forms are
preterred compounds of the invention.



WO 2005/061496 PCT/EP2004/052 373

2277gof 4-methy!-2-(trityl-amino)-picolinaldehydie (compound A1) and 2609 of (3H-imidazo[4,5-b)oyridin-
2-y W -methyl)-triphenyl-phosphonium chioride (cornpound A2) are suspended in a mbdure of 41 ml of
ma=thanol, 9.1 ml of tetrahydrofuran and 4.5 ml of toluene. 4.60 ml of a solution of sedium methanol ate in
me-—thanol (1.31 M) are added dropwise. The reaction mixture is stired at 40<C for 3.5h and evaporaated to
dry-ness. The resulting residue is chomatograptsed on silica gel using toluenelethyl acetate 1:1 to geive
3.9+3 g of a light yellow foam, which is suspendexdin 78 m! of 50% strength aqueous acetic acid aned
heaated at 80°C for 0.5 h. The reaction mixture is fitered, rinsed with water, and the filtrate is extracted
twi=cs with foluene. The combined organic phases are reextracted twice with water and the combinesd
aquueous phases are evaporated to dryness to give 1.85 g of a yeliow, amorphous solid, which is di.ssolved
as obtained in 250 mi of methanol. 2.40 mi of trifluoroacetic acid and 430 mg of palladium on active
casrbon (10% Pd) are added and the suspensior is stirred at room temperature for 3.5 d under hydr-ogen
atrmosphere. Then the catalyst is filtered off over kieselguhr and the reaction mixture is conconcentrated
to dryness. The residue is dissolved in dichioro methane and washed twice with a mixture of saturaated
sosdlium hydrogencarbonate solution/saturated =sodium chioride solution (1:1). The organic phase iss dried
usTing sodium sulfate and concentrated to dryness. After chromatographical purification of the resiciue on
silica gel (dichoromethane/methano! 8:1, 1% NB,N-diisopropylethylamine), evaporation of the eluentts and
lycophillization from dioxane, 1.20 g of the title compound are cbtained as a colorless lyophilisate. M.p.
452 °47°C. MS: 2541 (MH"). TLC: Rf = 0.40 {dichloromethane/methanol 8:1}.

1am.

31 mgof 2-[2-(2-Amino-4-¢neﬂ1y|pyridin-S-yl)ethyl]-3H-imidazo[4,5-b]pyridine (compound 1) are dis-solved
in 16 mi of dichloromethane. Under ice-cooling .. 61 pi of a solution of hydrochloric acid in diethylether (2M
sterength) are added. The mixture is evaporated 1o dryness and the residue lyophillized from 15 mi  water to
ghwre 35 mg of the title compound as colorless Syophilisate. M.p. 136°C. MS: 254.2 (MH"), 628.8 (2WNa’).

1.

52 mg of 2-[2-(2-Amino-¢-memylpyridin6-yl)ethyl]-3H-imidazo[4.&b]pyridine (compound 1) are disssolved
in 25 mi of dichloromethane. 2 ml of aqueous ®cetic acid (50% strength) are added. The mixture i 8
conoentrated and coevaporated successively with water and dichloromethane to give 65 mg of thea title
ccompound as foam. Mp. 54°C. MS: 254.2 (M), 528.8 (2MNa").
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Starting from 4—methyl-2-(1rityl-amiho)-pioolinaldehyde (compound A1) and {1 {3H—imidazo[4,5b]pyridin—2—
yl)-ethyl}-triphenyl-phosphonium chloride (compound A3) the title compound can be obtained as

described below or analogously to the procedure as in example 1. M.p. 48°C. MS: 268.1 (MH").

TLC: Rf = 0.20 {dichloromethane/nethanol 10:4).

944 mg of 4methyl-2-(trityl-amino)s -picolinaldehyde {compound A1) and 1.11 g of {1-(38H-imidazo[4,5
b]pyridin-z-yl)-ethyl}-triphenyl-phosphonium chloride (compound A3) are suspended in a mixture of 17.0

mi of methanol, 3.6 ml of tetrahydwrofuran and 2.1 ml of toluene. 1.9 ml of a solution of sodium

methanolate in methano! (1.31 M) are added dropwise. The reaction mixture is stimed at 60°C for 5 h ard
evaporated to dryness. The result’ing residue is chomatographed on silica gel using toluene/ethyl aceta-te
1:1 to give 1.5 g of a light yellow Foam, which is suspended in 30 ml of 50% strength aqueous acetic accid
and heated at 80°C for 0.5 h. Them reaction mixture is fitered, rinsed with water, and the filtrate is

extracted twice with toluene. The combined organic phases are reextracted twice with water and the
combined aqueous phases are ewraporated to dryness o give 501mg of a yellow, amorphous solid, whicch
is dissolved as obtained in 173 m | of methanol. 1.97 ml of trifluoroacetic acid and 408 mg of palladium =on
active carbon (10% Pd) are addead and the suspension Is stirred at room temperature for 2.5 d under
hydrogen atmosphere. Then the «catalyst is fittered off over kieselguhr and the reaction mixture is
conconcentrated to dryness. The residue is dissolved in dichloromethane and washed twice with a

mixture of saturated sodium hyd—ogencarbonate solution/saturated sodium chloride solution (1:1). The
organic phase is dried using sodiium sulfate and concentrated to dryness. After chromatographical
purification of the residue on silicza gel (dichoromethane/methanol 8:1, 1% N,N-diisopropylethylamine),
evaporation of the eluents and ty=ophillization from dioxane, 514 mg of the tite compound are obtained as
a colorless lyophilisate.

A solution of 0.632 g of tributyl-{—t -(3H-imidazo[4,5b]pyridin-2-yl)-propyl}—phosphonium chioride (compcound
A4) in tetrahydrofuran is added t~0 a suspansion of 63 mg of sodium hydride (60% strength suspensior in
paraffin) In 3.75 ml of tetrahydrof~uran. After 15 min stirring, a solution of 0.500 g of 4methyl-2-{trityl-
amino)-picolinaidehyde (compou nd At} in tetrahydrofuran is added dropwise and the reaction mixture is
heated at 80°C for 6 h. The mixt-ure is then evaporated to dryness and the resulting residue

chomatographed on silica gel ussing toluene/ethyl acetate 5:1 to give 0.266 g of a light yellow oil, whicshis
suspended in 6 mi of 50% strenggth aqueous acetic acid and heated at 80°C for 0.5 h. The reaction

mixture is filtered, rinsed with waater, and the filtrate is extracted twice with toluene. The combined orcyanic
phases are reextracted twice witth water and the combined aqueous phases are evaporated to drynes sto
give 0.146 g of a yellow, waxen solid, which is dissolved as obtained in 19 ml of methanol. 0.21 m! of
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trifiuoroacetic acid and 3= mg of paliadium on active carbon (10% Pd) are added and the suspension is
stirred at room temperatiure for 2.5 d under hydrogen atmosphere. Then the catalyst is fittered off and the
reaction mixture is conccancentrated to dryness. The residue is dissolved in dichloro methane and washed
twice with a mixture of s-aturated sodium hydrogencarbonate solution/ saturated socium chioride solution
(1:1). The organic phasea is dried using sodium suifate and concantrated to dryness - After
chromatographical purifi cation of the residue on silica gel (dichoromethanelmethanol 8:1), evaporation ot
the eluents and lyophillizzation from dioxane, 0.170 g of the title compound are obta.ined as a hygroscopic
lyophilisate. M.p. 164°-166°C. MS: 282.1 (MH").

TLC: Rf = 0.24 (dichlorcs methane/methanol 10:1).

A soluton of 122 ga of (6bromo-3H-imidazo[4.5-b]pyridln-2-y|-methyl)-tributyl-phosphonium chloride
{compound AS) in tetraahydrofuran is added to a suspension of 109 mg of sodium hydride (60% strength
suspension in paraffin’) in 15.3 mi of tetrahydrofuran. After 15 min stirring, a ssolution of 0.856 ¢ of 4
methyl-2-{trity!-amino)—picolinaldehyde {compound A1) in tetrahydrofuran is acided dropwise and the
reaction mixture is hezated at 80°C for 6 h. The mixture is then evaporated to dryness and the resulting
residue chomatographmed on silica gel using toluenefethy! acetate 5:1 to give 0.4672 g of a yellow solid,
which is suspended e 14 mi of 50% strength aqueous acetic acid and heated a 80°C for 1.5 h. The
reaction mixture is fi ltered, rinsed with water, and the filtrate is extracted twice with toluene. The
combined organic ph.ases are reextracted twice with water and the combinexd aqueous phases are
evaporated to drynesss to give 0.355 g of a yellow, amorphous solid. 0.300 g of said solid are dissolved in
112 mi of methanol. ©.14 mi of glacial acetic acid and 14 mg of platinum dioxxide are added and the
suspension is stimed at room temperature for 25 d under hydrogen atmosphexre. Then the catalyst is
filtered off and the reaction mixture is conconcentrated to dryness. The residue is dissolved in
dichloromethane ancd washed twice with a mixture of saturated sodium hydrogencarbonate
solution/saturated soedium chioride solution (1:1). The organic phase is dried wsing sodium sulfate and
concentrated to dr-yness. After chromatographical purification of the residue on silica gel
(dichoromethane/met&nanol 20:1) and evaporation of the eluents, 0.118 g of the tite compound are
obtained as an amoerphous solid. M.p. M.p. 216°C. ESHMS: 332.3/334.2 (MHE", 100%/96%). TLC: Rf =
0.35 (dichloromethan=e/methanol 10:1).

In an altemative:

930 mg of 6-[(E}Z—«(Sbrom0-3H-imidazo[4.5b]pyridin—2-yl)-vinyl]-4-methyl-pyridin-2—y|amine {compound
Ai1) are suspendecdl in 300 ml of methanol. Subsequently, 805 p! acetic acid and $6 mg of Adam’s
catalyst [platin(iV) oxcide] are added. The suspension Is vigorously sfirred for 65 h. Thereafter, the solution
is passed through ki-@selguhr, which is rinsed with methanol. The filtrate is evap»orated to dryness and the
remaining residue (1 .20 g) purified by chromatography on silica gel (eluant: dichloromethane/methanol =
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20:1) to afford 630D mg of the title compound as colorless powder after lyophilizatiora trom 15.0 ml dioxane
and 30 ml water. Mp. 216°C. ESHMS: 332.1/334.2 (MH*, 97%/100%-). TLC: Rt = 0.35
_ (dichioromethane/rmethano! 10:1).

350 mg of 2—[2-(amino-4methylpyridin-6-yl)eﬂ1yl]-6-bromo$H-imidazo[4.Sb]pyrid‘lne (compound 4) are
dissoived in 5.6 rm! of anoxic dioxane under a nitrogen atmosphere. Subsequently, 3.15 ml of an aqueous
sodium bicarbon.ate solution (20 M), 183 mg of 2-phenyl1,3,2dioxaborinane, ad 49 mg of trans-
dichloro-bis(tricycclohexylphosphane)palladium-(Il) are added. The reaction mixture is refiuxed at 110°C for
.. 46 hours. There=after, the volatie components are ramoved in vacuo and thee remaining residue is
" redissolved in 2030 m! of a mixture of water/dichloromethane {1:1). The aqueous yohase is extracted twice
each with 125 ! of dichioromethane. The organic layer is separated, dried usimng sodium sulfate, and
evaporated to d ryness to yield a colorless, crude solid. Subsequently, the resi due is purified by flash
chromatography on silica gel (eluent: dichloromethane/methancl 8:1) to affor-d 279 mg of the ftitle
compound as a colorless solid of mp. 230°C. MS: 3303 (MH* ). TLC: Rf = 034
{dichloromethanea/methanol 8:1).

296 mg of 2-{2-(amino-4-methylpyridin-s-yl)emyl]%mmoGH-imidazo[4,5b]pyri—dine (compound 4) are
dissolved in 4.7=4 ml of anoxic dioxane under a nitrogen atmosphere. Subsequenttly, 2.7 ml of an agueous
sodium bicarbomnate solution (2.0 M), 231 mg of benzonitrile-4-boronic acid pinaacolester, and 42 mg of
trans-dichloro-biis{tricyclohexylphosphane)palladium-(ll) are added. The reactio mixture is refluxed at
110 for 70 horurs. Thereatter, the volatile components are removed in vacuo andl the remaining residue is
redissolved in 1 50 ml of a mixture of water/dichloromethane (1:1). The aqueous phase is extracted twice
each with 100 mi of dichloromethane. The organic layer is separated, dried ussing sadium sulfate, and
evaporated to cryness 1o yield a colorless, crude solid. Subsequently, the res tdue is purified by flash
chromatographyy on silica gel (eluent: dichloromethana/methanol 8:1) to affcord 127 mg of the ttle
compound as a colorless solid of m.p. 218°C. MS: 3553 (MHZ*). TLC: Rf = 035
(dichtoromethare/mathanol 8:1).

To a solution. of 340 mg of (E,Z)-2{2{2—aminoMnemylpyridin-s-yl)vinyllj-Gp-tolyi-SH-imidazo[4.5
blpyridine (commpound A6) in 28 mi of methanol is added 0.308 ml of trifluoroaccetic acid and 153 mg of
palladium on amctive carbon (10% Pd). The suspension is vigorously stirred at  50°C for 4.5 d under a
hydrogen atmawsphere. Then the catalyst is filtared off and the reaction mixtu:re is conconcentrated to
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dryness. The residue is dissolved in dichloromethane and washed twice with a mixture of saturated
sodium hydrogencarbonate solutiorvsatuarated sodium chloride solution (1:1). The organic phmase is dried
using sodium sulfate and concentrated o dryness. After chromatographical purification of thes residue on
silica gel {dichoromethane/methanol 8:13 and evaporation of the eluents 52 mg of the titte commpound are
obtained as an oil. MS: 344.4 (MH"). TLE&C: Rt = 0.37 (dichloromethane/methanol 8:1).

Ta.

41 mg of a{2—(2—amin04-methylpyridin-6-y|)ethyl]-6-p-tolyl-3H-imidazo[4,5—b]pyrid‘me {compound 7) are
dissolved in 8.4 mi of dichloromethane. After cooling the solution 10 0°C, 61 ! of hydrechlomride in diethyl
ether (strength 2.0 M) is added under sstiting. Subsequently, the solvents are evaporated iry vacuo. The
remaining residue is redissolved in pestrol ether/dichloromethane (3:1) and concentrated t-o dryness to
afford 40 mg of the title compound as &n amorphous powder of m.p. 186°C. MS: 344.4 (M. TLC: Rt =
0.37 (dichloromethane/methanot 8:1).

Starting trom the appropriate starting coampounds, which are described below or which can bee prepared
analogously or similarly to the describesd compaunds in a manner known to the person skille=d in the art,
the following Examples 8 to 9a are obtamined as described below or according to the procedumre as in
Examples 7 or 7a, and the following Ex amples 10 to 12 are obtained as described below or ®&n such a way
as disclosed in the description of this irvention.

. Al * oIl 1l IS M aclamitgliof:rAs]JC Roa RYTIQING
(i.e. 6-{2-[6-{4-Fluoro-pheny!)3t-imiciazo[4 s-b]pyridin-z-yl}ethyl}-d-methyl-pyridln-z-ylamlne)

To a solution of 138 mg of 6-{(E,Z)-2-[6—(4-ﬂuoro—phenyl)-3H-imidazo[4,5-b]pyridin-2—yI]-vinyl}—Amethyl-
pyridin-2-ylamine (compound A7) in 11 mi of methanol is added 42 i of trifluoroacatic acid amnd 35 mg of
paliadium on active carbon (10% Pd). T he suspension is vigorously stired at 50°C for3 d urmder a
hydrogen atmosphere. Subsequent wowrkup according to the procedure described herein for e@xample 7
affords 29 mg of the title compound as an amorphous solid. M.p. 228°C. ESHMS: 348.3 (MH"). TLC: Rf =
0.37 (dichloromethane/methanol 8:1).

(i.e. 6-{2-{5-(4-Dimethylamino-phenyI)3H-imidazo[4,5-b]pyrldIn-2-y|}-othyl}-4-methyl-pyridln-z-
ylamine)

To a solution of 314 mg of 6{(5,2)—2—[6-(4-dimethylaminophenyl)-?;H—imidazo[4.5b]pyridin-2:-yl]-vinyl}-4-
methyl-pyridin-2-ylamine (compound A8} in 60 ml of methanol is added 487 pl of trifiuoroacemtic acid and
140 mg of paliadium on active carbon (10% Pd). The suspension is vigorously stirred at 50°CC for 6 d under
a hydrogen atmosphere. Subsequent wsorkup according to the procedure described herein fcor example 7
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affords 43 mg of the fitle compound as a viscous oil. ESS1MS: 373.4 (MH'), TLC: Rf = 0.40
(dichloromethane/methanol 8:1).

blpvridine hydrochloride

{i.e. 6-{2-[6(4-Dlmethylamlno-phenyl)-all-imidazo[4,5-blpyridin-2-yl}-ethyl}—4-methyl-pyridin-:-
ylamine hydrochloride)

40 mg of 6{2—{6-(4dimethylamino-phenyl)-SH—imidazo[4.5b]pyridin-2-yl]-ethyl}-4-methyl-pyridin-2-y-rlamine
are dissolved in 8.0 ml of dichloromathane. After cooling the solution to 0°C, 53 ul of hydrochleride in
diethy! ether (strength 2.0 M) is added under stirring— Subsequently, the solverts are evaporated in. vacuo.
The remaining residue is re-dissolved in 4 mi of dio=xane containing 0.8 ml each of water and acefonitrile.
The solution is lyophilized to yield 43 mg of the tit-le compound. M.p. 142°C (decomp.) TSP-MS3:3733
(MH*). TLC: Rf = 0.40 (dichioromethane/methanol 8=1).

Compound 10 can be prepared as describad below -or it can ba prepared by a person skilled in them art
according to reaction scheme 6 specified above in a&n art-known manner applying customary prepaaraton
methods and similarly to the Examples described exxplicitly herein starting with reaction of a comp=ound of
formula XII, in which PG1 is trityl and R4 is methyl, with compound F4.

(i.e. 6-{2-{6-(&0hloro1:henyl)-aﬂ-lmidazo[d,s-b]pyridin-z-yl}ethyl}-4methyi-pyridin-z-ylami ne)

36 mg of N{Z—amlno-5-(4-d1|oro-pheny|)-pyridln-3-yl ]-3{6—amino-4-meﬁ1yl-pyridin-2-yl):propionamide
(compound A9) are treated with 2 g polyphosphoric- acid at 125<C for 24 h. Subsequent workup acscording
to the procedure described herein for example A6 wields 6 mg of the title compound as a viscous il after
chromatography {dichloromethane/methanol 8:1). E=SIMS: 364.4 / 366.4 (MH®*, 100% / 36%). TLCC: Rf =
0.30 (dichloromethane/methanc! 8:1).

6.0 mg of 6{2-[6—(4-dﬂorophenyl)-3H-lmidazo[4,5-b]pyridirr2—yl]-ethyl}-4-methyl-pyridin-2-ylamina are
dissolved in 1.5 ml of dichloromethane. After coalirg the solution to 0°C, 8.0 ! of hydrochloride ir diethyl
ether (strength 2.0 M) is added under stirring. Sub sequently, the solvents are evaporated in vacueo o yield
6.4 mg of the titte compound as an amorphous sol id M.p. 228-230°C. ESHMS: 364.4/ 366.4 (MH—", 100%
1 29%). TLC: Af = 0.30 {dichloromethane/methanok 8:1).

Compound 11 can be prepared as described belova or it can be prepared by a person skilled in tte art
according to reaction scheme 6 specified above in  an art-known manner applying customary prefaration
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methods and sinilarly to the Examples described axplicitly herein startingg with reaction of a compound of
formula Xil, in winich PG1 is trityl and R4 is methyl, with art-known 2,3-disamino-5-iodo-pyridine.

1. din-6-yl)e
(i.e. 642-{6-lo O-3H-imidazo[4,5-blpyridin

-z-yl)-ethyl}-A-methyl-pyridlin-z-ylamlne)

364 mg N{z-am-ino-5-iodopyricﬁn-3~yl)-3r(6-amlno-44nethyl-pyridin-2-y|)-.3ropionamide (compound A10)
are treated with 21 g polyphosphoric acid at 110°C for 24 h. Subsequent= workup according to the
*_procedure desceribed herein for example A6 yields 65 mg. Chromatograpehy on silica ge! (eluent:

" dichloromethanea/sthanol 8:1) affords 2.5 mg of the title compound as arm amorphous solid. ESHMS: 380.2
" (MH"). TLC: Rf = 0.30 (dichloromethane/methanol 8:1).

Compound 12 c=an be prepared as described below or it can be preparead by a person skilled in the art
according to resaction scheme 8 specified above in an art-known mannesr applying customary preparation
methods and s@milarly to the Examples described explicitly herein starting with reaction of a compound of
formula Xil, in wavhich PG1 is trityt and R4 is methyl, with art-known 2,3-diamino-5-iodo-pyridine.

12.

(i.e. mmhyl-s-{z-[s-(ﬁtrmuoromethyl-phenyl)-GH-Imidazo[4_5b]pyridin-2-yl}-ethy|}-pyrldin-z-
ylamine)

96 mg N{Z-arr-im-Sﬂfodo-pyridin%yl)-3—(6-amino-4-memyl-pyﬁd|n-2-y|)—proplonamide (compound A10) is
dissolved in 3.@D ml anoxic dioxane under a nitrogen atmosphere. Subseequently, 0.7 ml of an aqueous
sodium bicarbonate solution (2.0 M), §2 mg 4-{trifluoromethyl)phenyl-beoronic acid, and 14 mg trans-
dichloro-bis(triccyclohexylphosphane)palladium-(H) are added. The reactition mixture is refluxed at 110°C for
20 h. Thereaftear, the volatile components are removed in vacuo and thes remaining residue is re-dissolved
in a mixture of water/dichloromethane (1:1). The aqueous phase is extrracted several times with
dichloromathasne. The organic layer is separated, dried using sodium swulfate, and evaporated to dryness
to yield 161 meg of a colourless, crude solid. Subsequently, the residuem is purified by flash
chromatograpty on silica gel (eluent: dichloromethane/ethanol 8:1) to atfiord 52 mg of the title compound.
M.p. 170°C. EESHVS: 398.3 (MH"). TLC: Rt = 0.25 (dichloromethane/ nmethanol 8:1).

The following ecompounds 13 to 15 can be prepared according to the fcllowing general procedure A and as
described in gareater details below.

Gengral Prapcsdure A: 2{2—(2-Amino-4-methylpyridin-6-yl)ethyl]-6—bromoaH4'midazo[4,S-b]pyridine
(compound 4 Is dissolved in anoxic dioxane under a nitrogen atmoasphere. Subsequertly, an aqueous
sodium bicar-bonate solution (2.0 M), the corresponding arylboronic acid, and trans-dichloro-
bis(tricyclohexcylphosphane)palladium-(ll) are added. The reaction mbx—ture is refluxed at 110°C - 120°C for
several hours Thereafter, the volatile components are removed in vaccuo and the remaining residue is re-
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dissolved in a mixture of dichloromethane/ water (3:1). T he aqueous phase is extracted with
dichioromeathane. The organic layer is separated, dried using sosdium suliate, and evaporated to dryn-ess.
Purificatiosn is achieved by recrystallisation as described betow.

yllanipe

The title c=ompourd is synthesized according to General Procedare A. 150 mg of 2{2-(2-amino-4-
methylpyr’idn-s-yl)ethyl]-s-bromo-3H—imidazo[4,5b]pyridine in 75 mi dioxane, 1.36 ml Na,COs solutican,
116 mg o—F 3berzyloxyphenylboronic acid, 20 mg of PACL{PCys_)z 120°C for 48 h, 20 mi of CH.Cl/HLO,
220 mg o-f crude titte compound is purified by re-crystallization fwrom 6.0 mi isopropy! alcohol to yield ~120
mg of thee ftle compound. M.p. 181°C. ESHMS: 436.3 (MH"). TLC: Rf = 0.30 (dichioromaethane/methemnol

101).

14,

The title scompound is synthesized according to General Proceciure A. 100 mg of 2{2-{(2-amino-4-
methylpytidln-6-yl)ethyl]-S«bromo-SHJmidazo[A,SO]pyﬂdine in 5.0 ml dioxane, 903 pl Na COs solutiomn, 65
mg of 3,5-dichlorophenylboronic acid, 13 mg of PACILPCys) 1220°C for 64 h. During extraction with =20 mi
of CH.Cl=/HO the title compound starts precipitating in the orgaxnic layer. Subsequently, 37 mg of thee
pure tite compound can be obtained as a colorless powder after filtration and lyophilization from20 ml
dioxane and 1.0 ml water. Mp. 224°C. ESHVS: 398.3, 400.2, a402.3 (MH’; 100%, 65%, 13%). TLC: Rf=
0.24 (dic-hloromethane/methanal 10:1).

15.

The title compound is synthesized according to General Proce=dure A. 100 mg of 2-[2-(2-amino-4-
methylpyridin-s-yl)emyl]-s-bromo-aH-imidazo[4.5b]pyridine in 550 ml dioxane, 803 ul Na,CO; solutiosn, 78
mg of 4-Toenzoxyphenylboronic acid, 13 mg of PdCIAPCya)a 11 O for 70 h, 20 mi of CHCl/H0, 1220mg
of crude tille compound is purified by re-crystallization from 5.0 ml isopropy! alcohol to yield 57 mg <t the
pure titles compound as colorless solid. M.p. 225°C. ESFMS: 4-36.3 (MH'). TLC: Rf=0.35
(dichlorommathane/methanol 10:1).

16. - B-A 4-me pyrid : dazo[4.5-blpvridin-6-yli-phenol

110mg of 642{6-(3-benzyloxy-phenyt)-3H-imidazo[4,5-b]pyridm n-2-yl}-athyl}-4-methyl-pyridin-2-ylamaine
(compowund 13) and 33 mg palladium on active carbon (10% Pc) are suspended in 12 mi of methanasl. The
suspenssion is vigorously stirred at r.1. for 64 h under a hydroge=n atmosphere. The suspension is pa_ssed
through kieselguhr and rinsed with methanol. The fiftrate is corcentrated to dryness to aftord 53 mg o
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crude product. Purificaation by HPLC yields 20 mg of the titie compound as a colorless solid— M.p. 162°C.
ESIMS: 346.2 (MH"). TLC: Rf =0.17 {dichloromethane/methanol 10:1).

The foliowing compour—xs 17 10 21 can be prepared according to the following general proceedure B and as
described in greater destails below.

Ganeral Procedure B. 4—Methyl6—[2-(6-phenyl-3l-i-imidazo[4.5b]pyridm-2-y|)ﬁthyl]-pyﬁdin-z—yiamine
(compound ) is dissoslved in neat chiorosulfonic acid. The solution is heated for 2hat80°C undera
nitrogen atmosphere. Subsequently, the solution is cooled to 0°C and an excass of corresp onding
secondary amine is caarefully added under stirring. The reaction mixture is allowed 1o warm up to r.t. while
stirring is continued fosr 18 h. Thareafter, the reaction mixture is diluted by adding dichloromeethane and
extracted 3 times witr water and once with sat. sodium bicarbonate solution. The organic laayer is
separated, dried usingg sodium sulfate, and evaporated to dryness. Purification of the crude products is
achieved by preparatiwsae HPLC:
Prep. HPLC conditiors:

Column: Supsplier YMC, specification: ODS AQ 75%30, S-5um, 12 nm, 40 miA

Gradient: CH sCN + 4.0% HO + buffer 30 mid — H/O + 4% CHCN + bufter 30 miA

Buffer. 63.08 . gl NHHCO,, 53.20 mi1 HCOM

17.

pyridin-2-yiammine

The title compound isS synthesized according to General Procedure B. 100 mg of 4methyl—6{2-(6-phenyl-
3H-imidazof4,5-b)pyriidin-2-yl)-ethyl]-pyridin-2-ylamine in 134 pl CISO:H, 1.02 ml azetidine, 50 ml
dichloromethane, ext racted 3 times each with 15 mi of water, 20 m! sat. NaHCO; solution, 120 mg of
crude product, HPLC  purification yields 14 mg of title compound as coloriess powder after  tyophilization
from 5 mi dioxane/wzater 10:1. M.p. 168°C. ESHUS: 449.3 (MH"). TLC: Rf = 0.62
(dichloromethane/me-thanol 5:1).

The title compound iss synthesized according to General Procedure B. 100 mg of 4-methyl—6{2-(6-phenyl-
3H-imidazo[4.5-b]pyri<ﬂn-2—yl)-ethyl]-pyridin-z-ylamine in 134 i CISO;H, 1.26 mi pyrrolidines, 50 mi
dichloromethane, ext-racted 3 tmes each with 15 ml of water, 20 ml sat. NaHCOs solution, 170 mg of
crude product, HPLC= purification yields 14 mg of title compound as colorless powder after lyophilization
from 5 ml dioxane/wzater 10:1. Mp. 171°C. ESHVS: 463.3 (MH'). TLC: Rf = 0.69
(dichloromethane/me~thanol 5:1).
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19.

pyridin-=2-ylamine
The tite compousd is synthesized according to General Procedure B. 1030 mg of 4methyi-6-{2-(6-phenyl-
3H4’mldazo[4,5—I>]pyridin-2-yl)-emyll-pyricﬁn-z-ylamlne in 134 pl CISO:H, 1.29 mi piperidine, 50 mi
dichloromethane . extracted 3 times each with 15 mi of water, 20 mi sat. NaHCO; solution, 100 mg of
crude product, H PLC purification yields 8.3 mg of title compound as powarder after lyophilization from 4 mi
_dioxane/water 6= 1. M.p. 233°C. ESHMS: 477.3 (MH'). TLC: Rf = 0.15 (dichioromethane/methanol 10:1).

benzen=esulfonamide

The title compotand is synthesized according to Ganeral Procedure B. 1 00 mg of 4 methyl-6-{2-(6-phenyl-
SH-Imldazo[4,S-b]pyridin-2-yl)-ethyll1>yridin-2-ylamine in 134 Wl CISOH., 1.71 ml N.N-dimethylamine
solution (strengt-h 40% in water), 50 mi dichloromethane, extracted 3 tirmes each with 15 ml of water, 20
mi sat. NaHCOas solution, 101 mg of crude product, HPLC purification yRelds 16.4 mg of tile compound as
powder after iyo philization from 5 ml dioxane/water 6:1. M.p. 157°C. ESSHMS: 437.2 (MH"). TLC: R = 0.13
{dichlorometharee/methanol 10:1).

21.

The title compo und is synthesized according to Ganeral Procedure B. =200 my of 4-methyl-6{2-(6-phenyl-
3H-imidazol4,5—blpyridin-2-yl)-ethyl}-pyridin-2-ylamine in 268 pl CISO;HR, 3.38 mi N-methylpiperazine, 100
mi dichlorometiane, extracted 3 times each with 30 ml of water, 40 ml  sat. NaHCO; solution, 296 mg of
crude product, BHPLC purification yields 10 mg of title compound as powsvder after lyophilization from 5 mi
dioxane/water 6:1. Mp. 135°C. ESHMS: 492.2 (MH"). TLC: Rt = 0.48 (edichloromethane/methanol 5:1).

1.0 g of 4meth oxy-2-{trityl-amino)-picolinaidehyde (compound A12) aned 1.3 g of (3H-Imidazof4,5-
b]pyridin-2-yl-muethyl)-triphenyl-phosphonium chioride (compound A2) amre suspended in a mixture of 23.4
mi of methanol and 5.3 mi of tetrahydrofuran. 1.94 mi of sodium methos xide solution in methanol (strength
1.31 M) are adeded dropwise. The reaction mixture is stirred at room ternperature for 4.5 h and,

subsequently, eavaporated to dryness. The residue is chromatographecd on silica gel using toluene/ethyl
acetate 1:1 to cgive 1.93 g of an amorphous soiid, which is suspended Tin 27.4 ml of aqueous acetic acid
(50% strength) and heated at 80°C for 1.3 h. The reaction mixture is filltered, rinsed with water, and the
filtrate is extracsted twice with toluene. The combined organic phases amre reextracted twice with water and
the combined eaqueous phases are evaporated 10 dryness to give 463 mmg of a yellow, amorphous solid,
which is dissolwed as obtained in 57 mi of methanol. Subsequently, 50 5 ul of trifluoroacetic acid and 129
mg of palladiuren on active carbon (10% Pd) are added and the suspen=sion is stirred at room temperature
for 2.5d under a hydrogen atmosphere. Then the catalyst Is fitered off (kieselguhr) and the reaction
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mixture is concentrated to dryness. The crude product is purifiesd by chromatography (eluent:
dichoromethane/methanol 5:1) and lyophilized from 20 m! ot aceatonitrile and 8 mi of ethanol to afford 385

mg of the title compound as a colorless powder. M.p. 189-191 %C. MS: 270.3 (MH"). TLC: Rt =0.36
(dichloromethane/methanol 5:1).
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Starting meterials

A1l a-M - n

A solution of 1.0 g of 4-methy!-2-(trityl-amino)-picolinic acid methyl ester (compound B1) in 35 mi of dry
toluene is treated dropwise at —70°C with 2.9 mi ©f a 1.5 M solution of diiscbutylaluminium hydride in
toluene. After 0.5 h 5 mi of diethylether and 2.9 mi of diluted aqueous acetic acid (20% strength) are
added. After further 0.5 h the reaction mixture is warmed 10 room temperature and 29 mi of an aqueou €
solution of ammonia (25% strength) are added. T he colorless precipitate is filtered off with suction and :
washed with toluene. The filtrate is extracted with brine, the organic phase is dried using sodium sulfa-te
and concentrated to dryness. After purification of the crude product on silica ge! (eluent: toluene/ethyl
acetate 20:1) and evaporation of the eluents, 0.4-38 ¢ of the title compound are obtained as a colorles=s,
amorphous solid. M.p. 213°C. MS: 3791 (MH"). TLC:Rf = 0.66 (toluens/acetone 10:1).

3.18 g of chioromethyl-3H-imidazoj4 S-bjpyridines (G. Cleve et al., Liebigs Ann. Chem. 1971, 747, 1568—
171) are suspended in 16 ml of N,N-dimethylorranamide and 50 ml of acetonitrile. 4.98 g of
triphenylphosphine are added and the mixture is heated 10 100G for 3 h. The mixture is concentratec to
dryness and the crude product purified by chromatography on silica gel (eluent:

dichioromethane/methanol 10:1 to 8:1) to afford 3.15 g of the titte compound as a beige, amorphous ssolid.
Mp. 302°C. MS: 394.3 (M"). TLC: Rf=0.17-0.50 (dichloromethane/methanol 10:1).

8.66 g of a(i-ohloroethyl) -3H-imidazol4, 5-b]pyr|d ne (compound B2) are suspended in 40 mi of N,N-
dimethylformamide and 120 mi of acetonitrile. 122.6 g of triphenylphosphine are added and the mixtures is
heated 1o 150°C for 17 h. The mixture is concerstrated to dryness and the crude product purified by
chromatography on silica gel (eluent: dichloromethane/methanol 20:1) to afford 4.16 g of the title
compound as an oil. MS: 408.0 (M"). TLC: Rf = 0.22-0.47 (dichloromathane/methano! 10:1).

8.66 g of 21 -chloropropyl)-3H-nmndazo[4 va]pyndlne {compound B3) are suspended in 18 mi of N,N—
dimethytformamide and 61 ml of acetonitrile. 6.3 mi of triphenylphosphine are added at 40°C and the
mixture is heated to 90°C for 16 h. The mixture is concentrated to dryness to give 11.9 g of the title
compound as an oil, which is used as obtained . MS: 362.2 (M"). TLC: Rf = 0.26-0.43
{dichloromethane/mathanol 10:1).
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: 4 jin-2-yi-metn ribe )
4.0 g of 6bromo-2-chlorom 1-3H-imidazo[4,5-b]pyridime (compound B4) are suspended in 16 ml of N,N-
dimethytformamide and 54 mi of acetonitriie. 4.9 mi of triphenylphosphine and 0.599 g of
tetrabutylammonium iodide are added sequentially at 40<C and the mixture is heated to 90°C for 20 h.
The mixture is concentrated to dryness to give the 8.94 gof the crude title compound as an oll, which is
used as obtained. MS: 412.3, 414.2 (M"). TLC: Rf = 0.4800.55 (dichloromethane/methanol 10:1).

)

AG. 242{2-Ami ipyridin Vi 4

436 mg of (E,Z)-3-N-{(2-amino4-methylpyridin-61l)-prc>pen-1 on-a-yl)-2,3danﬂno-5-p—tolyl-pyﬂdine amide
(compound B5) are treated with 17 g polyphosphoric amcid at 125°C for 24 h. Thereafiar, 190 m! of water
are carefully added at 100°C under continuous stinirg. Subsequently, the solution is cooled to room
temperature and treated with 35 mi of an aqueous sosdium hydroxide solution (strength 9.0 M) adjusting
pH = 7. The neutral solution is extracted four times e=ach with 100 ml of ethyl acetate. The combined
organic phases are reextracted twice each using 80 m 1 of brine, subsequently dried using sodium sulfate,
fitored with suction, and concentrated in vacuo to obta in 340 mg of the title compounds as an amorphous
solid. MS: 342.4 (MH"). TLC: Rf = 0.53 (dichlorometha ne/methanol 8:1).

o 285 mg of (E,Z)-N{z-amino-s—(d-ﬂuomﬂhenyl)pyridin-:B—yI]8-(6-amino-4-methylpyridin-2-yl)-acrylamide

. ('oompound B6) are treated with 12 g polyphosphoric aecid at 125°C for 24 h. Subsequent workup
according to the procedure described herein tor exampole A6 ylields 146 mg of the title compound as an
amorphous solid. TSP-MS: 346.1 (MH"). TLC: Rt = 0.487 (dichloromethane/methanol 8:1).

533 mg of (E,Z)-N-{a-amino-5{4—dimethy|amlno~phenyl)-pyridm{i-yl]-3-(6-amino-4-methyl-pyridin—2—yl)-
acrylamide (compound B7) are treated with 21 g polyp-hosphoric acid at 125°C for 24 h. Subsequent
workup according to the procedure described herein fosr example A6 yields 324 mg of the title compound
as an amorphous solid. ESHMS: 371.4 (MH'). TLC: R = 0.46 (dichloromethane/methanol 8:1).

405 mg ot N{aaminoS—(Mhloro-phenyl)—pyricﬁn—&yI]-:s-[4—methyl-6—(trityl-amino)-pyridin—2-yl]-
propionamide (compound B8) are dissolved in 24 ml o—f aqueous acetic acld (50% strength) and heated at
80°C for 3 h. Subsequent workup according to the proacedure described herein for example B5 yields 36
mg of the title compound as an oil. ESFMS: 382.2 / 3834.2 (MH", 100% / 36%). TLC: Rf = 0.40
(dichtoromethane/methanol 10:1).
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f - 672 mg of N-(2-amino-54'odo—pyrid‘m-3~yl)-3—{4—methyl-6-(tr'rtyl-amino)-pyridin-z-ylj-proplon-amide

% (compound B9) are dissolved in 133 mi of aqueous acetic acid (§0% strength) and heated at 80°CS for 4 1.
Subsequant workup according to the procedure described herein for example B5 yields 116 mg «of the title
compound as an oil after chromatography on silica gel (eluent: dichloromethane/methanol 8:1). ESHMS:
308.0 (MH). TLC: Rt = 0.32 (dichvloromethane/ methanol B:1).

: din-2-ylamine

1.20gof N-{G-{(E)-Z—(s-bromo-aH-imidazo[4,&b]pyridin-z-yl)-vinyl]-44nethyl-pyridin-2-yl}-acetamide
(compound B10) are suspended in 12 mi of aqueous sulphuric acid (10% strength) at 1156°C for 17 h.
Subsequently, the mixture is cooled t0 0°C and conc. aqueous ammonia is added until pH = 10.
Thereafter, the mixture is extracted 3 times each with 70 mi of ethyl acetate. The combined orgganic
layers are dried using sodium su Iphate, fitered with suction, and evaporated 10 dryness to yield 8380 mg of
the title compound as an oil, which solidifies upon standing. M.p. 280°C. ESI—MS: 330.2/332.2 (MH";
100%/90%). TLC: Rf = 0.36 (dichicromethane/methanol 10:1).

A12.  g-Methoxy-2-(frityl-amimo)-picolinaidehvde

1.19 g of methyl 4-methoxy-2-{tri tyl-amino)-picolinic acld {compound B12) are dissolved in 41 ) of
toluene. Subsequently, the solution is cooled to —70°C and 3.36 mi of diisobutylaluminium hydr-ide in
toluene (strength 1.5 M) are add ed dropwise. After 30 min, 6.0 mi of diethyl ether and 3.5 ml of~ agueous
acetic acid (20% strength) are acided. After further 30 min, the mixture is allowed to wam up tO room
temperature. Subsequantly, 34 rnl of aqueous ammonia (25% strength) is added and the mixtumre is
filtered through a celite pad. Ther fiter cake is rinsed with 50 mi of toluene. The filtrate is extractited three
times each with 70 ml of sat soclium chloride solution. The organic layer is dried using sodium sulphate,
filtared with suction and concentrated in vacuum. The crude product (1.36 g) is purified by
chromatography (elusnt: toluenea/ethy! acetate 10:1) to yleld 898 mg of the title compound as aan
amorphous solid. M.p. 172°C. TSP-MS: 395.2 [MH]. TLC : Re = 0.40 (toluenelethyl acetate 109:1).

B1.  4Methvi-2trityl-amin}picolinic acid methy| ester

A solution of 40.0 g of 2-acetylamino-4,6-dimethyl-pyridine (M. Belcher, J. Am. Chem. Soc. 19852, 74,

1916-1918) in a mixture of 127 rml of tert-butanol and 375 mi of water is freated portionwise (m=ax3.09

A each) over a pericd of 3.5 h at 75C with 82 g of potassium permanganate. After completion of the

' addition, the reaction mixture is heated at 80°C for 3 h. Afterwards, the reaction mixture is filter-ed over
calite and the filter cake is rinsexd with 100 mi of water. Under cooling unreacted 2-acetylamine~4,6~
dimethylpyridine precipitates from the filirate and is filtered off with suction. The mother liquor 1s
concentrated to V4 of its volume and adjusted to pH 5 with the aid of 13.0 ml of concentrated heydrochloric
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acid. The precipitate is filttered off, dried, dissolve-d in 300 ml of methanolic hydrochloric acid (2.2 AA
strength) and heated at 80°C for 15 h. After avapworation to dryness, the residue is dissolved in 2008 ml of
water, 100 ml of dichloromethane are added and the mixture is neutralized by addition of sodium
hydrogencarbonate. The phases are separated aand the water phase is reextracted twice each witt— 200 ml
of dichloromethane. The combined organic phasees are dried using sodium sulfate and concentratexd 1o
dryness to give 12.1 g of crude 2-amino-4-methy 1-picolinic acid methyl ester, which is dissolved i 180 ml
of dichioromethane and treated with 22.2 g of trifyl chloride and 15 mi of N,N-diisopropylethylamirme. After
16 h the reaction mixture is extracted with a mixxzture of saturated sodium hydrogencarbonate
solution/saturated sodium chioride solution (1:1) , the organic phase is dried over sodium suifate amnd the
solvents are avaporated. The crude product is paurified by chromatography (eluent: toluene/ethyl a_cetate
15:1) on silica gel to give 18.5g of the titte comgpound as a colorless foam. MS: 409.1 (MH'"). TLCC: Rt =
0.37 {toluene/acetone 10:1).

B2.  2{1-Chloroethy[}3H-imidazol4.S-blpwyridine

5.2 g of 2,3-diaminopyridine in 209 g of polypho =sphoric acid are heated at 120°C for 0.5 h. The scolution is
cooled to 80°C and 4.6 ml of 2chloropropionitrilie are added. Thereatter, the reaction mixture is h-eated to
180°C for 2.5 h. After cooling, the potyphosphoric acid is hydrolysed with 150 mi of water. After r-eheating
10 90°C, charcoal is added under vigorous stirriFg. Subsequently, the suspension is filtered thromgh a
celita pad while still hat (70°C). The filter cake iss rinsed with 100 ml of water and the pH value of the
filtrate is adjusted to pH 4 using 9 M aqueous Sodium hydroxide solution. The mixture is oxtractend twice
each with 250 mi of ethyl acetate, the combinesd organic phases are dried using sodium sulfate,
concentrated and lyophilised from ethanol/wateer 0 give 3.56 g of the tile compound as a light berown,
amorphous solid. MS: 182.2/184.2 (MH", 100%=/32%). Mp. 132<C. TLC: Rf=0.60
(dichioromethane/methanol 8:1).

B3.  2{1-Chloropropyt3Himidazol4.5 Ipyridine

5.0 g of 2,3-diaminopyridine in 200 g of polyphwosphoric acid are heated at 120°C for 0.5 h. The solutlonis
cooled to 80°C and 5.7 m! of 2chiorobutyric amcid are added. Thereatter, the reaction mixture iss heated to
130°C for 22 h. Atter cooling, the polyphosphcaric acid is hydrolysed with 136 mi of water. After— reheating
1o 90°C, charcoal is added under vigorous s-timing. Subsequently, the suspension is filttered through a
celite pad while still hot (70°C). The filter cakze is rinsed with 160 ml of water and the pH 4 using 9 M
aqueous sodium hydroxide solution. The mi=xture is extracted three times each with 200 rnenl of ethyl
acetate, the combined organic phases are edried using sodium sulfate, concentrated and pourified by
chromatography on silica gel (eluent: toluene/eethyl acetate 1:1) to give 5.19 g of the title compaound as a
colorless, amorphous solid. Mp. 137°C. MS: 196.0/198.0 (MH', 100%/32%). TLC: ERf = 050
(dichloromethane/methanol 10:1).
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B GBromo2chloromethyl-3H-imidazol4.5-blovridine

30g of 5bromo-2,3<diaminopyridine (S.-X. Cai et al, J. Med. C=hem. 1997, 40(22), 3679-3686) in 120 g of
polyphosphoric acid are heated at 1680°C for 0.5 h. The solsution is cooled to 100°C and 1.26 ml of
chloroacsetonitrile are added. Thereatter, the reaction mixture is heated to 170° C for 22 h. After cooling,
the polyphosphoric acid is hydrolysad with 81 mi of water. A—fter reheating to 90°C, charcoal is added
under vigorous stirring. Subsequently, the suspension is fiterec through a celite pad while still hot (70°C).
The fiter cake is rinsed with 85 m! of water and the pH 4 usinag 9 M aqueous sodium hydroxide solution.
The precipitate is collected, suspended in 100 ml of hot metimanol and filtered over celite. The filtrate is
concentrated to dryness to afford 2.78 g of the title compound as a beige, amorphous solid. M.p. >3256°C.
MS: 246.2/248.2/250.3 (MH', 77%/100%/26%). TLC: Rf = 0.42 (dichloromethane /methanol 10:1).

1.30 g of (E,Z)—s—N-{[MethyI-(2-trityl-amino)-pyridin-6-y|]-propem -on-3-yl}-2, 3-diamino-5-p-tolyl-pyridine
amide (compound C1) are dissolved in 75 ml of aqueous acetics acid (50% strength) and heated at 80°C
for 2 h. Subsequently, the resulting colorless preciphate is fittewred off and rinsed with water. The filtrate is
concentrated to dryness and coevaporated twice each with 20 mi of toluene. The residue is purified by
chromatography on silica gel (eluent: dichloromethane/metharmal 10:1) to yield 436 mg of the title
compounds after evaporation of eluents as a colortess oil. MS= 360.2 (MH'), 718.9 (2MH"). TLC: Rf=0.15
(dichloromathane/methanol 10:1).

1.60 g of (E,Z)—N-{z-amino-5-(44luoro-phenyl)-pyridin-a-yl]-3~[4—-methyl-6—(trityl-amino)-pyricﬁn-2-yl]-
acrylamide (compound C2) are dissolved in 95 ml of aqueous  acetic acid (50% strength) and heated at
80°C for 2 h. Subsequent workup according to the procedure edescribed herein for example BS yiekis 294
mg of the title compound as an amorphous solid. ESHVS: 36-4.1 (MH"). TLC: Rf = 0.45
(dichloromethane/methanol 10:1).

1.14 g of (E.Z)-N-{2-amino-5-(4-dimethylamino-phenyl)-pyridin—ayI]-3—{4~methyl—&(trity|-amino)-pyridin-z-
yi]-acrylamide (compound C3) are dissolved in 65 ml of aquecous acetic acid (50% strength) and heated at
80°C for 1.5 h. Subsequent workup according to the procedur-e described harsin for example 85 yields
543 mg of the title compound as an amorphous solid. ESHVSS: 389.2 (MH"). TLC: Rf = 0.29 —0.43
(dichloromethane/methanol 10:1).
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propionamide
3000 mg of 3{4-methyl-6- -(trityl-amino)-pyridin-2-yl)-propionic acid (compound C4) and 156 mg of 2,3-
dizamino-5-{(4-chlorophenyl)-pyridine (compound F4) are dissolvad in 13 ml of pyridine and sequentially
treaated with 280 mg of O{(emoxycarbonyl)canomemylene-armno] -N,N,N' N'-tetrarethyl-uronium
tetrafluoroborate and 153 yl of diisopropylethyt amine. The reeaction mixture is warmed 1o 40°C for 120 h.
P wrification of the crude product by chromatography on silicaa get (eluent: dichloromethane/methanot 8:1)
afiforded 405 mg of the title compound as an oil. ESHMS: 6244.1/ 626.1 (MH*, 100% / 38%). TLC: Rf =
0 .32 (dichloromethane/methanol 8:1).

1 .30 g of 3{4-methyl-6-(trityl-amino)pyridin -2-yl]-propionic acid acid and 724 mg of 2,3-diamino-5-odo-
peyridine are dissolved in 37 m! of pyridine and sequentially tweated with 1.06 g of O-
[(eﬂwoxycarbony!)canomethylene—amino]-N.N,N‘,N'-teu'ameﬂ—\yl-uronium tetrafluoro-borate and 579 ! of
ciliisopropylethy! amine. The reaction mixture is warmed to S0°C for 24 h. Thereafter the solvents are
eavaporated in vacuo. The remaining residue is coevaporatedl twice with toluene yielding 3.55 g of crude
poroduct. Purification by chromatography on LiChroprep® NH 5 (25-40 pum, Merck, Darmstadt) (75 g, eluen—t:
tenluene / ethyl acetate 1:1) affords 1.08 g of the tile compo wnd as an amorphous solid. ESHMS: 640.0

( MH"). TLC: Rf = 0.16 (toluene / ethyl acetate 1:1, LiChropresp® NH; HPTLC).

5.0gof 6brom-3H4mldazo[4 5-b]pyndm-2-y|-methyl}-!rlbutyl-phosphomu m-chiorid (compound A5) are
suspended in 50 mi of tetrahydrofuran and added to a suspeansion of sodium hydride (60% strength) in 5e0
T tetrahydrofuran at room temperature. After vigorausly stirving for 10 min, 1.43 g of N-{6-formyl-4-methwy|-
pPoyridin-2-yl)-acetamide (compound B11) is added in portioras (10 min). Subsequently, the suspension is
teated at 90°C for 22 h. Thereafter, the mixture is filtered writh suction and the remaining residue Is rinse=d
with tetrahydrofuran. The pure title compound is cbtained by evaporating the filtrate

o dryness to afford 1.88 g of an amorphous solid. M.p. > 3%50°C. ESEMS: 372.1/ 374.1 (MH";

99%/100%). TLC: Rf = 0.50 (dichioromethane/methanol 10=1).

B11.  {6-Acetylamino-4-methyl-pyridin-2-viyproplomic acid

865.15 g of 3-(6-acetylamino-4-methyl-pyridin-2-yl)-propionic acid methyl ester (compound C5) is dissolvedll
#n 100 ml methanol and 70 mi water. Subsequently, 30.44 el of a 1.0 M solution of NaOH is added whiles
sstiming is continued for 18 h atr.t. 2.0 g of amberiite IR-120 [H'} is added und the suspension is stirred For
-10 min to neutralize the reaction mixture. The ion exchange resin is removed by filtration and 7.1 g of thee
acrude product s isolated as a colouriess solid after evaporaxtion of solvent. Purification by chromatograp hy
«On silica gel (eluent: dichloromethane/ethanol 10:1) affords 532 g of the the title compound. M.p. 202CS.
ES1-MS: 2231 (MH'). TLC: Rf = 0.13 (cyclohexane/ethyl a-cetate 1:1 + 1.0 vol % acetic acid).
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B12 4 X -ami linic acid

1.70 g of methyl 2-amino-4-methoxy-icolinic acid (compound C6) are dissolved in 44 ml of
dichloromethane. Subsequently, 1.92 mi of diisapropylethylamine, 630 mg of tetrabutylammeonium iodide,
and 3.12 g of trityl chloride are added . The solution is stirred for 48 h at room temperature. Thereafter, the
. mixture is extracted three times eachs with 50 mi of sat sodium hydrogencarbonate solution. The organic
layer is dried using sodium sulphate, fitered with suction and concentrated in vacuum. The crude product
(5389 is purified by chrematograph'y (eluent: toluane/ethyl acetate 5:1) to afford 3.499 of the title
compound as a colorless oil. TSP-MSS:425.2 [MH]. TLC : R, = 0.37 (toluene/ethyl acetate 5:1).

ri al

1.20 g of (E,2)-4-methyl-2-(trityl-ami no)-pyridine-6-{propen-3-ylic) acid (compound D1) and 568 mg of 23
diamino-5-p-tolyl-pyridine (compound F1) are dissolved in 53 ml of pyridine and sequentially treated with
1.12 g of O{(athoxycarbonyl)canomethylene-amino]-N,N,N',N'-tetramethyluronium tetra-flucroborate and
0.611 ml of diisopropylethyl amine. The reaction mixture is warmed to 65°C for 24 h. After completion of
the amide formation (TLC), the soluttion is concentrated in vacuo and coevaporated three times each with
20 ml of toluene. The crude product is purified by chromatography on silica gel (eluent:
dichloromethane/methanol 15:1) to zafford 1.30 g of the title compounds as colorless oil. MS: 602.3 (MH").
TLC: Rf = 0.45-0.47 {dichloromethare/methanol 10:1).

c2. -Ami h id hyl - idin-2-
acrylamide
1.20 g of (E,2)-4-methyl-2-(trityl-ami no)-pyridine-6-(propen-3-ylic) acid {compound D1) and 580 mg of 2,3-
diamino-5-(4-fluoro-phenyl)-pyridine (compound F2) are dissolved in 54 ml of pyridine and sequentially
treated with 1.08 g of 0-|(ethoxycatbonyI)canomethylene—amino]-N,N,N‘,N‘-tetramethylﬁronium
tetrafluoroborate and 586 ! of dilsogoropylethyl amine. The reaction mixture is warmed to 70°C for 44 h,
Purification of the crude product by chromatography on silica gel (eluent: dichloromethane/methanol 15:1)
afforded 1.63 g of the title compourad as an amorphous solid. ESHMS: 606.2 (MH"). TLC: Rf = 0.47
{dichloromethane/methancl 10:1).

850 mg of (E,2)-4-methyl-2-(trityl-armino)-pyridine-6-(propen-3-ylic) acid (compound D1) and 462 mg of 2,3-
diamino-5{4-N,N-gimethylaminopheanyl)-pyridine (compound F3) are dissolved in 45 ml of pyridine and
sequentially treated with 636 mg of Of{(ethoxycarbonyljcanomethylene-amino]-N,N,N',N'-tetramethy!-
uronium tetrafiuoroborate and 586 1! of diisopropylethyl amine. The reaction mixture is warmed to 50°C for
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24 h. Puriflication of the crude product by chromatograph y on silica ge! (eluent: dichloromethane/methaanol
15:1) afforccied 1.14 g of the title compound as an amorphous sofid. ESHMS: 631.1 (MH). TLC: Rt = 060
—0.70 (diczhioro-methane/methanol 10:1).

1.80gof CF, Z)4methyl-2-(tmyl-am|no)-pyndme-s—(propen-a-yl|c) acid (compound D1) and 180 mg
palladium on active carbon (10% Pd) are suspended in 100 mi of methanol. The suspension is vigoro usly
stirred at ar 1. for 19 h under a hydrogen atmosphere. Theen the catalyst Is filtered off over kieseiguhr ard
rinsed witth methanol. The filtrate is concentrated to dryress to afford 1.63 g of the fitte compound as a
colourlesss powder. ESHMS: 423.1 (MH"). TLC: Rf = 0.4A5 (dichloromethane/methanal 10:1).

6.2g (E)—~3—(6-aoetylammo-4—methyl—pyrid n-2-yl)-acrylk= acid methyl ester (compound D2) are dissohwred in
250 ml o—¥ ethy! acetate. Subsequently, 1.86 g palladiun™ on active carbon (10% Pd) are added. The
suspensilion is vigorously stirred at r.t. for 14 h under a  hydrogen atmosphera. Then the catalyst is
removedl by filtration over kieselguhr and rinsed with efthy! acetate. The filtrate is concentrated to dryrness
to afford 6.16 g of the title compound as a colourless sold. Mp. 82°C. ESEMS: 237.1 (MH'). TLC: Rf=
0.18 (cyeclohexane/ethyl acetate 2:1).

C6.  _Methyl 2amino-4-methoxy-picolinic acid

2.87 g onf methyl 2- tert-butyloxycarbonylamino-dwmethmxy—pyndmﬁmrboxyhc acid (compound D3) aare
dissolveed In 72 ml of formic acid. Subsequently, the solution is warmed to 40°C for 2.5 h. After oornpletuon
of the reaction, the solution is concentrated in vacuums and coevaporated with toluene. The remainirg
residue is redissoived in 150 ml of dichloromethane a wd extracted three times each with 50 ml of s=at
sodium hydrogencarbonate solution. The organic layemr is dried using sodium sulphate, filtered with

suction and concentrated in vacuum to yleld 1.85 g o~f the title compound as a coloress oil. ESHM=S:
183.1 (EMH']. TLC: R, = 0.28 (dichicromethane/metharol 10:1).

DI.  (E2M4-Methyl-2{trityl-amino)-pyridin-6-y Wloropen-3-yiic acid

1.62 g =0t (E,Z)-[-t-methyl-2-(trityl-amino)-pyridin-6—yl-]—-propen-s-ylic acid methyl ester (compound E=1) are
cissolvead in 70 ml of tetrahydroturan, Subsequently, 373 miofa 1.0 M solution of aqueous sodiurm
hydroxiide are added and the reaction mixture is warmined to 50<C for 27 h. At room temperature 22 g of
ambert-ite IR-120 [H*] are added und the suspension is stirred for 15 min neutralizing the reaction smixture.
The ior1 exchange resin is removed by filtration and 1 .19 g of the title compounds are isolated as am
colorle=ss solid after evaporation of solvent of m.p. 14:7°C. MS: 421.0 (MH').

TLC: Ff = 0.45 (dichloromethane/methanol 10:1).
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The title compound can be s-ynthesized analogousiy to the prooedure described for example E1: 6.0 gof
N- (G-formyl-d-methyl-pyndln-z-yl)-acetamide (compound E2) and 10. 62 g of methy! diethyl
phosphonoacetate in the premsence of 1.75 g NaH (60% strength suspension in paraffin); yield after a_
reaction time of 15 h and ch'womatography on silica gel (eluent; cyclohexane/ ethyl acetate 2:1) 622 . g of
(E)-3-(6-acetylamino-4-meth-yl-pyridin-2-yl)-acrylic acid methyl ester as a colourless solid. M.p. 139=C.
ESIMS: 235.1 (MH). TLC: Rf=0.35 (cyclohexane/ethyl acetate 2:1).

2.0g of methyl 4-methoxy-pyndin-2 6-dicarboxylic acid (oompound E3) are suspended in 40 ml of

dioxane and 5.63 mi of tert-Soutanol. 2.63 ml of triethylamine and 4.08 mi of diphenylphosphoryl azid .e are
added to the mixture. Subseaquently, the reaction mixture is heated at 80°C for 72 h with vigorous sHRirning
under a nitrogen atmospher=e. Further 0.41 ml each of diphenylphosphoryl azide are added after 24 #h and
48 h, raspectively. Thereafteer, the mixture is cooled to room temperature, diluted with 300 mi of eth: yi
acetate and extracted four times each with 80 mi of sat sodium hydrogencarbonate. The organic la~yer is
dried using sodium sulphate, filtered with suction and concentrated in vacuum. The crude product (55.08 g)
is puritied by chromatograp hy (eluent: toluene/ethyl acetate 5:1) to afford 1.10 g of the tite compoumnd as
a colorless oil. TSP-MS: 26833.1 [MH']. TLC : R, = 0.24 (toluene/ethyl acetate 5:1).

El.
Under ice-cooling, a suspersion of 190 mg of sodium hydride (60% strength suspension in paraffin) in 15
mi of tetrahydrofuran is trezated with a solution of 1.78 g of methyl disthyl phosphonoacetate in 7.6 wml of
tetrahydrofuran. After stirrirmg at 0°C for 30 min, a suspension of 2.3 g of 4—me1hyl-2-(trhyl~amino)-
picolinaldehyde (compoundll A1) in 15 ml of tetrahydrofuran is added. The reaction mixture is stirred® for 70
h at room temperature. Theareafter, the mixture is treated with 20 m! of a saturated aqueous ammomnium
chloride solution for 30 mirm. The solution is diluted with 30 ml of water and extracted three times e=ach
with 50 mi of diethyl ether. The organic layer is separated, dried using sodium sutfate, filtered with

suction, and concentrated &n vacuo to yield a crude oil of the tille compound. After chromatographi cal
purification of the residue on silica gel (toluene/ethy! acetate 20:1) and evaporation of the eluents, &.6 g of
the title compounds are obwtained as a colorless oil. MS: 435,0 (MH"). TLC: Rf = 0.45 (toluene/ethyw|
acetate 20:1).

E2  M{6Formyl-4-methyl-pvridin-2ylracetamide

5.0 g N-{4-methyl-6-vinyl-pwyridin-2-yl)-acetamide (compound F5) are dissolved in a mixture of each 200 ml
methanol and dichioromettane and cooled to -80°C. Subsequently, ozone is passed into the solutIon
(flow 20-25 l/h ozone). Afteer 5 min ozone treatment is stopped. Thereafter, nitrogen is applied for 5. min
and 7.44 g of triphenylphosshane are added while stirring is continued. The solution is allowed to waarm up
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to r.t.. Subsequently, the volatile components are removed in vacuo and the re sidue is purified by
chromatography on s=ilica gel (eluent cyciohexane/ethyl acetate 3:1) to afford 22.72 g of the title compound
as colourless solid. NA.p. 202°C. GC-MS: 178.2 (M*). TLC: Rt = 0.50 (cyclohexxane/ethyl acetate 1:1 ).
[Remark: Occasionafily remalining traces of triphenylphosphine oxide ¢an be removed by dissolving crude
product in ethyl acatzate followed by cooling to precipitate tripheny!phosphine ©xide.]

E3.  Methyl &menthoxy-pyridin-2.6-dicarboxyiic acld

3.0 g of dimethyl 4-ethoxy-pyridin-2,6-dicarboxylic acid (compound F6) are cfissolved in 280 mi of water
and 420 ml of methamnol. After cooling to 0°C, 14.65 ml of a sodium hydroxide solution (strength 1.0 M) is
added dropwise (15 min). After 1 h, the mixture is allowed to warm up to room temperature and is stired
for further 21 h duringg which time 2.0 m! of sodium hydroxide solution are graciually added. Subsequently,
6.5 g of acidic ton ex<change resin (Amberiite 1R-120 [H"]) are added for neutraalization. Thereatfter, the
mixture is filtered anmd the filtrate is concentrated in vacuum to yield 2.8 g of the title compound as a
colorless oil. TSP-MAS: 212.1 [MH"]. TLC: Rf= 0.1 - 0.2 (dichlormethane/metlhanol 5:1, 3.0 vol.-% acetic
acid).

Fi.  23Diamineo-5-p-olyl-pyridine

A solution of 3.25 g of 2-amino-5-{p-talyl)-3-nitro-pyridine (compound G3) and 325 mg of Pd/C (10%) in
260 mi of methano! #is treated with hydrogen under vigorous stiring at room teemperature for 18 h. The
suspension is filtere-d with suction through a celite pad. The colorless filtrate ¥ s evaporated to dryness to
afford 2.63 g of the pure tile compound of m.p. 141°C. MS: 200.3 (MH").

TLC: Rf = 0.46 (dichmloromethane/methanol 10:1).

F2.  23Diamin o-5{4fluoro-phenylpyridine

A solution 0f 259 g of 2-amino-5-{4-flucrophenyl)-3-nitro-pyridine (compound «G1) in 36 mi ethanol is
treated with 12.9 g ©1 SnCl; - 2H,0 at 80°C for 24 h under a nitrogen atmosphmere. Thereafter, the solution
is concentrated to dliryness. The residue is dissolved in 600 ml HO and adjussted to pH8usinga 1.0 M
solution of aqueous  sodium hydroxide. Subsequently, the aqueous layer is emxtracted six times each with
50 mi of ethyl aceta~te. The combined organic phases are extracted once witha 100 m! of brine, dried using
magnesium sulfate, fitered with suction, and evaporated to dryness to yleld 2.12 g of the pure title
compound of m.p. 2261°C. MS: 204.3 (MH"). TLC: Rf = 0.50 (dichloromethanea/methanol 5:1).

F3. 23Diamin o-S<(4dimethviamino-phenyl}pyridine

A solution of 330 g of 2-amino-5-(4-dimethylaminophenyl)-3-nitro-pyridine (casmpound G2) and 330 mg of
PAd/C (10%) in 260 rnl of methanol is treated with hydrogen under vigorous sti rring at room temperature for
17 h. Tha suspensicn is filtered with suction through a cefite pad. The colorewrss filtrate is evaporated to
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dryness to afford 2.85 g of the pure titte compound of m.p. 155°C. MS: 229.3 (MH"). WLC: Rf=0.38
{dichloromethanea/methanol 10:1).

F4.  23Diammnino-5{4-chlorophenylypyridine

A solution of 1.129 g of 2-amino-5-(4-chtorophenyl)-3-nitro-pyridine in 17 mi of ethanol Tis treated with 659
of SnCL - 2H,0 =xt 90°C for 17 h under a nitrogen atmosphere. Thereatter, the solutior is concentrated in
vacuo to drynesss, The residue is dissolved in 300 ml of water and adjusted 10 pH B uasing & 1.0 M solution

. of aqueous sodi um hydroxide. Subsequently, the aqueous layer is extracted four timmes each with 50 ml of

_ethyl acetate. Tke combined organic phases are extracted once with 50 mi of brine, dried using MgSO.,
fitered with sucstion, and evaporated to dryness to yield 1.05 g of the pure title compeound of mp. 178<C.
MS: 220.3 (MH*). MS: 220.3/222.3 (MH*, 100%/20%). TLC: Rf = 0.30 {dichlorometh ane/methanol 5:1).

F5.  N-4-Meathyl-Gvinyl-pyridin-2-ylyacetamide

375 g of N-(6=~bromo-4-methyl-pyn'din-z-yl)-aoemmide {compound G4) is dissolv-ed in 750 ml anoxic
dioxane under =a nitrogen atmosphere. Subsequently, 70.3 ml of vinyl tributylstann=ane and 11.5 g trans-
dichloro-bis(tripBhenylphosphane)palladium-(Ii) are added. The reaction mixture is he=ated 10 100°C for 65 h.
Thereafter, the volatie components are removed in vacuo and the remaining mresidue is purified by
chromatograph=y on sifica ge! (eluent: toluene ! ethyl acetate 6:1) to afford 21.0 g of the titte compound.
M.p. 140°C. GCS-MS: 176.2 (M*). TLC: Rf = 0.40 {toluene/ethyl acetate 4:1).

F6. Dimetlhy] 4-methoxv-pvridin-2.6-dicarboxylic acid

The title compound is synthesized from commercially available chelidamic acid in tewo steps according to
J.B. Lamture, T~.G. Wensal, Tetrahedron Lett. 1983, 34(26), 4141-41 44 and J.J. Paerlow, J. Heterocycl.
Chem. 1998, 385(6), 1493-1500.

G1.  2-Amimo-5{4-flugro-phenviy3-nitro-pyridine

5.0 g of 2-amirmc-5-bromo-3-nitropyridine are dissolved in 120 ml of anoxic dioxane Lunder a nitrogen
atmosphere. S ubsequently, 69 ml of an aqueous sodium bicarbonate solution (2.0 M), 5.4 g of 4
fluorophenyl-bcaronic acid, and 1.0 g of trans-dichloro-bis(tricyclohexylphosphane)pealladium-(ll) are added.
The reactionmrmixture is refluxed at 110°C for 17 hours. Thereafter, the volatile comp :cnents are removed in
vacuo and the remaining residue is redissoived in 2.0 | of a mixture of water/dichlorcomethane (1:1). The
aqueous phasea is extracted four times each with 625 ml of dichloromethane. The asrganic layer is
separated, driead using sodium sulfate, and evaparated to dryness to yield a colorleass, crude solid.
Subsequently, the residue is purified by flash chromatography on silica gel (eluent= toluene/ethyi acetate
20:1) to afford 5.35 g of the titte compound as a coloriess solid of m.p. 232°C. MS:- 234.2 (MH'). TLC: Rf
= 0.30 @oiuene=/ethyl acetate 20:1).

G2.  2:Ami no-5{4-dimethylamino-phenyir3-nitroDvridine
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4.36 g of 2-amino-5-bromo-3-nitropyridine are dissolvred in 73 mi of anoxic dioxane under a nitrogen
atmosphere. Subsequently, 60 m! of an aqueous soddium bicarbonate solution (2.0 M), 7.3 g of 4-
dimethylaminophenyl-boronic acid, and 0.886 g of trans-dichlorobis(tricyclohexylphosphane)palladium-(lh)
are added. The reaction mixture is refiuxed at 110°G- for 19 hours. Thereafter, the volatile components are=
removed in vacuo and the remaining residue is redisssoived in 1.0 of a mixture of water/dichioromethane
(1:1). The aqueous phase is extracted four fimas ea ch with 500 mi of dichloromethane. The organic layer—
is separated, dried using sodium sulfate, and evaporated to dryness o yield a colorless, crude solid.
Subsequently, the residue is purified by flash chromatography on silica gel (eluent:
dichloromethanefsthanol 50:1) to afford 3.41 g of thee title compound as a colorless solid of m.p. 212°C.
MS: 259.2 (MH"). TLC: Rt = 0.556 {dichloromethane#sthancl 50:1).

G3.  2-Amino-5-{4p-toly-3Initro-pyridine
Compound G3 can be prepared analogously as desscribed in Example G1 and G2.

Peracstylation of the mixture containing N-{8-brome-4-methyl-pyridin-2-yl)-acetamide and 2-amino-6-
bromo-4-methy|-pyridine (compound H1) can be pezrformed by a person skilled in the art according to
Einhom’s procedure, thereby using pyridine, acetic anhydride, and N,N-dimethylamino-pyridine. The pur-e
titte compound is obtained as a colourless, amorpthous solid in up to 89% yleld after chromatography orm
silica gel (eluent: toluene/ethyl acetate 4:1). M.p. 1 90°C. TSP-MS: 228.9 / 230.8 (MH"; 92%, 100%).

TLC: Rf = 0.50 (toluene/ethyl acetate 4:1).

A mixture of the titte compounds can be obtained by cyclization of 3-hydroxy-3-methyl-pentanedinitrile
(compound 11) in the presence of HBr in glacial acefic acid according to the procedure as described in  F.
Johnsaon et al., J. Org. Chem. 1962, 27, 2473-2478.

(Remark: The more water commercially available HBr in glacial acetic acid contains, the less N-(6-broreno-
4-methyl-pyridin-2-yl)-acetamide and the more 2-a. mino-6-bromo-4-methyl-pyridine are produced.)

. 3Hydroxy-3-methyl-pentanedinitrile
The title compound can be prepared from 2chloro methyl-2-methyl-oxirane and potassium cyanide as
described in EP 052093, the disclosure of which iss incorporated herein.
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Commercial applicability

The compounds according to the invention have valuable pharmacological properties which makee them
commercially utilizable. They are selective inhibitors of e enzyme inducible nitric oxide synthasse. Nitric
oxide synthases (NO-syntases, NOSs) are enzymes that: generate NO and citrulline from the arwnino acid
arginine. In certain pathophysiclogical situations such as arginine depletion or tetrahydrobiopterimn
depletion the generation of O; from NO-synthases insteasd or together with NO has been reporte=d. NO is
long known as a signalling molecule in most living organiisms including mammals and humans. “The most
prominent action of NO is it's smooth muscle relaxing activity, which is caused on the molecula r level by
the activation of soluble guanylate cyclase. In the last yesars a lot of other enzymes have been s—hown to
be regulated by NO or reaction products of NO.

There exist three isoforms of NO-synthases which fall inito two classes and differ in their physiollogic
functions and molecular properties. The first class, knowsn as constitutive NO-synthases, comprises of
the endothelial NO-synthase and the neuronal NO-synth-ase. Both isoenzymes are exprossed
constitutively in various cell types, but are most prominemnt in endothelial cells of blood vessel wealls
(theretore called endothelial NO-synthase, oNOS or NOSSHII) and in neuronal cells (therefore callled
neuronal NO-synthase, nNOS ar NOS-I). Activation of tHese two enzymes is dependent on
Ca*/Calmodulin which is generated by transient increas -es of the intracellular free Ca®* concentmration.
Activation of constitutive isoforms leads to transient burssts of nitric oxide resuiting in nanomolamr callular or
tissue NO concentrations. The endathelial isoform is inv-olved in the physiologic regulation of blcood
pressure. NO generated by the neuronal isoform seems  to have neurotransmitter function and tilhe
neuronal isoform is among other regulatory processes irmvolved in memory function (long term
potentiation).

In contrast to the constitutive isoforms the activation of Enducible NO-synthase (iNOS, NOS-ll), the sole
member of the second class, is performed by transcripti onal activation of the iINOS-promoter.
Proinflammatory stimuli lead to transcription of the gene= for inducible NO-synthase, which is ceatalytically
active without increases in the intracellular Ca*-concen-tration. Due to the long half live of the irnducible
NO-synthase and the unregulated activity of the enzymaee, high micromolar concentrations of NOO are
generated over longer tima periods. These high NO-conezentrations alone or in cooperation with  other
reactive radicals such as Oy are cytotoxic. Tharefore, ir situations of microbial infections, INOSS is
involved in cell killing by macrophages and other immure cells during early nonspecific immune
responses.

There are a number of pathophysiological situations which among others are characterized by sthe high
exprassion of inducible NO-synthase and concomitant Figh NO or O; concentrations. it has be-en shown
that these high NO concentrations alone or in combinat=ion with other radical species lead to tisssue and
organ damage and are causally involved in these pqthophysiologies. As inflammation is charac=terized by
the expression of proinflammatory enzymes, including & nducible NO-synthase, acute and chromical
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inflammatcry processes are promising diseases for the therapeutic application of selective inhibitors ot
" inducible MIO-synthase. Other pathophysiologies with high NO-production from inducible NO-synthase are
several forrms of shock (septic, hemorrhagic and cytokine-indLsced).
It is clear ®hat nonselective NO-synthase inhibitors will lead toe cardiovascular and neuronal side effects
due to corcomitant inhibition of constitutive NO-synthase isofforms.

tt has bee n shown in invivo animal models of septic shock thmat reduction of circulating plasma NO-levels
by NO-sceavenger o inhibition of inducible NO-synthase resto res systemic blood pressure, reduces organ
damage amnd Increases survival (deAngeio Exp. Opin. Pharmaacother. 19-29, 1999; Red! et al. Shock 8,
Suppl. 51.. 1997; Strand et al. Crit.Care Med. 26, 1490-1499, 1998). it has also been shown that
increased NO production during septic shock contributes to cardiac depression and myocardial
dysfunctican (Sun et al. J. Mol.Celi Cardiol. 30, 89-997, 19968). Furthermore there are also reports
showing r-educed infarct size after occlusion of the left anterior coronary artery in the presence of NO-
synthase inhibitors (Wang et al. Am. J. Hyperttens. 12, 174-71 82, 1999). Considerable inducible NO-
synthase activity is found in human cardicmyopathy and myeocarditis, supporting the hypothesis that NO
accounts atleast in part for the dilatation and impaired contraaxctility in these pathophysiologies (de Befder
et al. Br. SHeart. J. 4, 426-430, 1995).

in animal models of acute or chronic inflammation, blockade of inducible NO-synthase by isoform-
solactive  or nonselective inhibitors or genetic knock out imprcoves therapeutic outcome. It is reported that
experimeartal arthritis (Connor et al. Eur. J. Pharmacol. 273, —15-24, 1995) and osteoarthritis (Pelletier et
al. Arthritiis & Rheum. 41, 1275-1286, 1998}, experimental infflammations of the gastro-intestinal tract
(Zingarelll et al. Gut 45, 199-209, 1999), experimental glomer-ulonephritis (Narita et al. Lab. invest. 72, 17-
24, 1995) , experimental diabetes (Corbett et al. PNAS 90, 8392-8995, 1993), LPS-induced experimental
lung injurwy is reduced by inhibition of inducible NO-synthase =or in iNOS-knock out mice (Kristof et al. Am.
J. Crit. C=are. Med. 158, 1883-1889, 1998). A pathophysiologica! role of inducible NO-synthase derived NO
or O, is amiso discussed in chronic inflammatory diseases su ch as asthma, bronchitis and COPD.

Furthermcre, in modets of neurodegenerative diseases of the- CNS such as MPTP-induced parkinsonism,
amyloid pmeptide induced Alzheimer’s disease (Ishii et a., FARSEB J. 14, 1485-1489, 2000), malonate
induced Huntington’s disease (Connop et al. Neuropharmacol. 35, 459-465, 1996), exparimental
menengitis (Korytko & Boje Neuropharmacol. 35, 231 237, 1=996) and experimental encephalitis
(Parkinso n et al. J. Mol. Med. 75, 174-186, 1997) a causal paarticipation of NO and inducible NO-synthase
has been shown.

Increasecll iINOS expression has been found in the brains of AIDS victims and it Is reasonable to assume
a role of IENOS in AIDS related dementia (Bagasra et al. J. Nemurovirol. 3 153-167, 1997).
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Other swdies imp%icated nitric oxide as & potential mediator of rmicroglia dependent primary
demyelination, a hal Imark of multiple sklerosis (Parkinson et al. J. Mol. Mecd. 75, 174-186, 1997).

An inflammatory reaction with concomitant expression of inducible NO-sysrithase also takes place during
cerebral ischemia and reperfusion (ladecola et al. Stroke 27, 1373-1380,, 1996). Resulting NO together
with O, from infiltratiing neutrophils is thought to be responsible for cellular &nd organ damage.

Also, in models of twaumatic brain injury (Mesenge et al. J. Neurotrauma 133, 209214, 1996; Wada et al.
Neurosurgery 43, 14327-1436, 1998) NO-synthase inhibitors have been shov=y to posses pratective
properties. A regulatory role for inducible NO-synthase has been reported ir various tumor cell lines
(Tozer & Everett Cli n Oncol. 9. 357-264, 1997).

On account of their inducible NO-synthase-inhibiting properties, the composunds according to the invention
can be employed ire human and veterinary medicine and therapeutics, whewre an excess of NO or Q; due
10 increases in the aactivity of inducible NO-synthase is involved. They can #be used without limitation for
the treatment and perophylaxis of the following diseases:

Acute inflammatorys diseases: Septic shock, sepsis, SIRS, hemorrhagic sBhock, shock states induced by
cytokine therapy (IL.-2, TNF), organ transplartation and transplant rejectiorm, head trauma, acute lung
injury, ARDS, inflarmmatory skin conditions such as sunbumn, inflammatoryy eye tonditions such as
uveitis, glaucoma a_nd conjunctivitis.

Chronic inflammatoery diseases of peripheral organs and the CNS: gastroirmtestinal inflammatory diseases
such as Crohn’s dissease, inlammatory bowel disease, ulcerative colitis, lLang inflammatory diseases
such as asthma ared COPD, arthritic disorders such as rheumatoid arthritiss, osteoarthritis and gouty
arthritis, heart disomrders such as cardiomyopathy and myocarditis, artheromsklerosis, neurcgenic
inflammation, skin «diseases such as psoriasis, dermatitis and eczema, dizabetes, glomerulonephritis;
dementias such as dementias of the Alzheimer’s typae, vascular damentia, dementiaduetoa general
medical condition, ssuch as AIDS-, Parkinson’s disease, Huntington’s indusced dementias, ALS, muttiple
skierosis; nacrotizimng vascultides such as polyarteritis nodosa, serum sic=kness, Wegener's
granulomatosis, Kemwasaki‘s syndrom; headaches such as migraine, chromic tension headaches, cluster
and vascular headaches, post-traumatic stress disorders; pain disorders ssuch as neuropathic pain;
myocardial and cerebral ischemia/reperfusion injury.

The compounds maay also be useful in the treatment of cancers that expreass nitric oxide synthase.

The Invention furthear relates to a method for the treatment of mammals, incsluding humans, which are
suffering from one of the abovementioned illnesses. The method is charactterized in that a therapeutically
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active and pharmacologically effective and tolerable amount of one or more of the compounds according
o= the invention is administered to the il mammal.

TBhe invention further relates to the compounds according to the inwwention for use in the treatment and/or
pmrophylaxis of illnesses, especially the illnesses mentioned.

T he invention also relates to the use of the compounds according o the invention for the production of
psharmaceutical compositions which are employed for the treatme Nt and/or prophylaxis of the illnesses
rmnentioned.

T he invention aiso relatas to the use of the compounds accordng 1o the invention for the production of
harmaceutical compositions having an iNOS inhibitory activity.

“Whe invention furthermore relates to pharmaceutical compositions  for the treatment and/or prophylaxis of
tohe ilinesses mentioned, which contain one or more of the compcounds according to the invention.

—The invention moreover relates to pharmaceutical compositions aczcording to this invention having an iNOS
Enhibitory activity.

~The pharmaceutical compositions are prepared by processes whilich are known per se and familiar to the
goerson skilied in the art. As pharmaceutical compositions, the ccompounds according to the invention (=
=active compounds) are either employed as such, or preferably in combination with suitable pharma-
ecautical auxiliaries and/or excipients, .g. in the form of tablets, acoated tablets, capsules, caplets,
=suppositories, patches (e.g. as TTS), emulsions, suspensions, gmels or solutions, the active compound
~content advantageously being between 0.1 and 95% and where, by the appropriate choice of the
auxiliaries and/or excipients, a pharmaceutical administration for—m (e.g. a delayed release form or an
enteric form) exactly suited to the active compound and/or to the - desired onset of action can be achieved.

The person skilled in the art is familiar with auxiliaries or excipier—vis which are suitable for the desired
pharmaceutical formulations on account of his/her expert knowlesdgs. In addition to solvents, gel formers,
ointment bases and other active compound excipients, for examaple antioxidants, dispersants, emulsifiers,
preservatives, solubilizers, colorants, complexing agents or pareation promoters, can be used.

The administration of the pharmaceutical compositions according to the invention may be performed in
any of the generally accepted modes of administration available in the art. fliustrative examples of suitable
modes of administration include intravenous, oral, nasal, parenteral, topical, transdermal and rectal
delivery. Oral and intravenous delivery are preferred.



WO 2005/061496 PCT/EP2004/7052373

-52-

For the treatment of disorders of the respirat@ry tract, the compounds according to the invention are
preferably also administered by inhalation in the form of an aerosol; the aerosol particles of solicd, liquid or
mixed composition preferably having a diameater of 0.5to 10 um, advantagously of 2 to 6 um.

Aerosol generation can be carried out, for e>cample, by pressure-driven jet atomizers or ultrasormic
atomizers, but advantageously by propellant ~driven metered aerosols or propellant-free administration of
micronized active compounds from inhalatio n capsules.

Depending on the inhaler system used, in acidition to the active compounds the administration forms
additionally contain the required exciplients, such as, for example, propeliants (e.g. Frigen in th ecase of
metered aerosols), surface-active substances, emulsifiers, stabilizers, preservatives, flavorings-, fillers
(e.g. lactose in the case of powder inhalers) or, if appropriate, further active compounds.

For the purposes of inhalation, a large numtoer of apparatuses are available with which aerosolss of
optimum particle size can be generated an<d administered, using an inhalation technique which is as right
as possible for the patient. in addition to the use of adaptors (spacers, expanders) and pear-staped
containers (e.g. Nebulator®, Volumatio®), and automatic devices emitting a puffer spray (Aut=ohaler®),
for metered agrosols, in particular in the casse of powder inhalers, a number of technical solutions are
available (e.g. Diskhaler®, Rotadisk®, Turtaohaler® or the inhaler described in European Patemnt
Application EP 0 505 321), using which an optimal administration of active compound can be &xchigved.

For the treatment of dermatoses, the comp ounds according to the invention are in particular 2 dministered
in the form of those pharmaceutical compo sitions which are suitable for topical application. Foor the
production of the pharmaceutical compositiions, the compounds according to the invention (= =active com-
pounds) are preferably mixed with suitable pharmaceutical auxiliaries and further processed give
suitable pharmaceutical formulations. Suitaable pharmaceutical formulations are, for example, spowders,
emulsions, suspensions, sprays, oils, cintements, fatty ointments, creams, pastes, gels or so lutions.

The pharmacautical compositions according to the invention are prepared by processes know nper se.
The dosage of the active compounds is cawrried out in the order of magnitude customary for iINBQS inhibi-
tors. Topical application forms (such as olrtments) for the treatment of dermatoses thus contaain the
active compounds in a concentration of, fo r example, 0.1-89%. The dose for administration byw inhalation
is customarly between 0.1 and 10 mg per day. The customary dose in the case of systemic t-herapy
{p.0.) is between 0.3 and 30 mg/kg per dayy, (i. v.) is between 0.3 and 30 mg/kg/h.
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BioNogical investigatt

Mesasurement of inducible NO-synthase activity

The assay is performed in 96-well microtiter F-plates (Greiner, Frickenhausen, FRGE) in a total volume of
100 i in the presence of 100 nM calmodulin, 226 uM CaCl,, 477 uM MgCls, 5 M Hlavin-adenine-
dinsucleotide (FAD), 5 uM flavin menonucleotide (FMN), 0.1 mM NADPH, 7 mM glu tathions, 10 uM BH4
and 100 mM HEPES pH 7.2. Arginine concentrations are 0.1 pM for enzyme inhibmition experiments.
150000 dpm of [PH]arginine are added to the assay mixture. Enzyme reaction is stared by the addition of
4 jag of a crude cytosolic fraction containing human inducible NO-synthase and thea reaction mixture is
incubated for 45 to 60 min at 37°C. Enzyme reaction is stopped by adding 10 ul o—f 2M MES-bufter pH 5,0.
S0 il of the incubation mixture are transferred into a MADP NS filtration microtitesr piate (Millipore,
Es«chbom, FRG) containing already 50 yl of AG-50W-X8 cation exchange resin (B iorad, Minchen, FRG).
Thee resin in the Na loaded form is pre-equilbrated in water and 70 p! (correspondirg to 50 ui dry beads)
are pipetted under heavy stirring with a 8 channel pipette into the fitration plate. A—fter pipetting 50 ! of the
en=zyme reaction mixture onto the filtration plates, the plates are placed on a filttra—tion manifold (Porvalr,
Shaepperton, UK) and the flow through is callected in Pico scintillation plates {Pacl=ard, Meriden, CT}. The
ressin in the filtration plates is washed with 75 i of water (1x50 pl and 1x 25 pul) wilhich is also collected in
the same plate as the sample. The total flow through of 125 pl is mixed with 175 gl of Micrescint-40

sc intillation cocktail (Packard) and the scintillation plate is sealed with I'opSeal P=-foll (Packard).
Scintillation plates are counted in a szintillation counter.

Foar the measurement of inducible NO-synthase-inhibiting potencies of compound s increasing
concentrations of inhibitors were included into the Incubation mixture. ICs-values were calculated from the
pearcent inhibition at given concentrations by nonfinear least square fitting.

Representative inhibitory values determined for the compounds according to the irvention follow from the
folllowing table A, in which the compound numbers correspond to the example nu mbers.
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T able A

Imhibition of INOS activity {[measured as HogICs (mol/)]

compound

1

2

10

i1

12

14

15

17

18

19

21

40g!Cx

The inhibitory
values of these
mentioned
Examples fie in
the range from
6.58 t0 8.15

PCT/EP2004/052373
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Patent claims
1. Compounds of formula |
R1 /4
RS 7
7 H
Rz~ N N .y
0 - W,

in which
R1 is hydrogen or 1-4C-alkyl,
R2 s hydrogen, halogen, hydroxyl, nitro, amino, 1-7C-alicy, trifluoromethyl, 3-7C-cycioalkyl, 37C-

R210
R211
R22
R23
R24
R3
R4

cycloalkyl-1-4C-alkyl, 1-4C-alkoxy, complately or preciominantly fluorine-substituted 1-4C-alkoxy,
1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy, 1-4=C-alkoxycarbonyl, mono- or di-1-4C-
alkylaminocarbonyl, mono- or di-1 -4C-alkylaminosulfomnyl, 1-4C-alkylcarbonylamino, 1-4C-
alkylsulfonylamino, phenyl, R21- and/or R21 1-substituuted phanyl, phenyl-1-4C-alkyl, phenyl-1-4C-
alkyl wherein the phenyl maiety is substituted by R22= phenyl-1-4C-alkoxy, pyridy!, pyridyl
substituted by R23, pyridyl-1-4C-alkyl, pyridyl-1-4C-allkyl wharain the pyridyl moiety is substituted
by R24, in which

is cyano, halogen, carboxyl, 1-4C-alkyl, 1-4C-alkoxy, aminocarbonyl, mono- or di-1-4C-
alkylaminocarbonyl, 1-4C-alkylcarbonylamino, 1-4C-a_lkoxycarbonyl, aminosulfonyl, mono- or.di-1-
4C-alkylaminosulfonyl, amino, mono- or di-1 -4C-alkyl=amino, trifluoromethyl, hydroxyl,
phenylsutfonylamino, pheny!-1-4C-alkoxy, or -S(0)rH1et, in which

is bonded to tho adjacent sulfonyl group via a ring nitr—ogen atom, and is a 3 to 7-membered fully
saturated heterocyclic ring comprising one nitrogen a~tom, to which the sulfony! group is attached,
and optionally one further heteroatom selected from N(R210}), oxygen and sulfur, in which

is 1-4C-alkyl,

is halogen or 1-4C-alkoxy,

is halogen, 14C-alky! or 1-4C-alkoxy,

is halogen, 1-4C-alkyl or 1-4C-alkoxy,

is halogen, 1-4C-alkyl or 1-4C-alkoxy,

is hydrogen, halogen, 1-4C-alkyl or 1-4C-alkoxy,

Is 1-4C-alkyl, or 1-4C-alkoxy,

and the salts, the N-oxides and the salts of the N-oxides of —these compounds.

2
R1

Compounds of formula | as claimed in claim 1 in whicch
is hydrogen or 1-2C-alky!,
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R2 is hydrogen, halogsn, phenyl, or R21- and/or R211-substituted phenyl, in which

R21 is 1-4C-alkyl, cyano, halogen, mono- or di-1-4C-alkylamino, trifluoromethyl, mone- or di-1-4C-
alkylaminosulforayl, hydroxyl, phenyl-1-4C-alkoxy, or 8(0)Het, in which

Het is azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, or 4N-(R210)-piperazin-1-yl, in whiclh

R210 is 1-4C-alkyl,

R211 is halogen,

R3 is hydrogen,

R4 is methyl, or mesthoxy,

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

3. Compounds of formula | as claimed in claim 1 in which

Rt s hydrogen, mesthyl or ethyl,

R2 is hydrogen, iodine, bromine, phenyl, or R21- and/or R211-substituted phenyl, ir which

R21 is methyl, cyano, chlorine, fluorine, dimethylamino, trifiuoromethyl, dimethylami mosutfonyl,
hydroxyl, benzy loxy, or -S(O)-Het, in which

Het is azetidin-1-yl, gpyrrolidin-1-yl, piperidin-1-yl, or 4N-methyl-piperazin-1-yl, in which

R211 is chlorine,

R3 is hydrogen,

R4 is methyl, or methoxy,

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

4. Compounds of ¥ormula | as claimed in claim 1 in which

R1  Is hydrogen or rmethyl,

R2 s bonded in the 6position of the 3H-imidazo[4,5-b]pyridine fing, and is hydrogesn, iodine, bromine,
phenyl, 3-hydro xyl-phenyl, 4(R21)-phenyl, or 3,5-di-chioro-phenyl, in which

R21 is methyl, cyano, chlorine, fluorine, dimethylamino, trifiuoromethy!, dimethylami nosutfonyl,
benzyloxy, or -S(0)Het, in which

Het s azetidin-1-yl, pyrralidin-1-yl, piperidin-1-yl, or 4N-methyl-piperazin-1-yl, in whicch

R3 is hydrogen,

R4  is methyl, or meathoxy,

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

s. Compounds of Formula 1 as claimed in claim 1 in which

R1 s hydrogen or 9-4C-alkyl,

R2 s hydrogen, halogen, hydroxyl, nitro, amino, 1-7C-alkyl, trifluoromethyl, 3-7C-cyycloalkyl, 3-7C-
cycloalkyl-1-4C—alky!, 1-4C-alkoxy, completely or predominantly fluoring-substitauted 1-4C-alkoxy,
1-4C-alkoxy-1-4-C-alkyl, 1-4C-alkoxy-1-4C-alkoxy, 1-4C-alkoxycarbonyl, mono- wor di-1-4C-
alkylaminocarbonyl, mono- or di-1-4C-alkylaminosutfonyl, 1-4C-alkylcarbonylan-sino, 14C-
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alkylsulfonylamino, phenyi, R21- and/or R211-substitruted phenyl, phenyl-1-4C-alkyl, phenyl-1-4C-
alky! wherein the phenyl moiety is substituted by R222, phenyl-1-4C-alkoxy, pyridyl, pyridyl
substituted by R23, pyridyl-1-4C-alkyl, pyridy!-1-4C-a_lkyl wherein the pyridyl molety is substituted
by R24, in which

is cyano, halogen, carboxyl, 1-4C-alkyl, 1-4C-alkoxy,. aminocarbony!, mono- or di-1-4C-
atkylaminocarbonyl, 1-4C-alkylcarbonylamino, 1-4C-zatkoxycarbony!, aminosutionyl, mono- or di-1-
4C-alkylaminosutfonyl, amino, mono- or di-1-4C-alky! amino, trifluoromethyl, hydroxyl,
phenylsulfonylamino or phenyl-1-4C-alkoxy,

is halogen or 1-4C-aikoxy,

is halogen, 1-4C-alkyl or 1-4C-alkoxy,

is halogen, 1-4C-alkyl or 1-4C-aikoxy,

is halogen, 1-4C-alkyl or 1-4C-aikoxy,

is hydrogen, halogen, 1-4C-alkyl or 1-4C-alkoxy,

is 1-4C-alkyl,

and the salts, the N-oxides and the salts of the N-oxides off these compounds.

6.
R1
R2
R21
R3
R4

Compounds of formuia | as claimed in claim 1 in whuich

is hydrogen, methyl or ethyl,

is hydrogen, iodine, bromine, phenyl, or R21-substitmuted phenyl, in which
is methyl, cyano, chlorine, flucrine, dimethylamino omr trifluoromethyl,

is hydrogen,

is methyl,

and the salts, the N-oxides and the salts of the N-oxides osf these compounds.

Compounds of formula | as claimed in claim 1 in which

is hydrogen or methyl,

is R21-substituted phenyl, in which

is aminosulphony!, mono- or di-1-4C-alkylaminosutfconyl, or -S(0)Het, in which
is azetidin-1-y!, pyrrolidin-1-yl, piperidin-1-yi, or 4N-(C1 -4C-alkyl)-piperazin-1-yl,
is hydrogen,

is methyl, or methoxy,

and the salts, the N-oxides and the salts of the N-oxides f these compounds.

Compounds of formula | as claimed in claim 1 whict— are from formula la
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1 R4
SN/
N=

(1a) NHZ
in which
R1 s hydrogen,
R4 is methyl or methoxy, and
A is 6-(4-dimethylaminosulphonyl—phenyl)cl-l-imidazo[4,5b]pyridin-2-yl, 6-{4-diethylaminosulphony!-

phenyl)-3H-imidazo{4,5-b]pyridin-2-yl, 6—(4—metnylaminosulphonyl-phenyl)-sH-imidazo[4,5l:]pyridin-
2-yl, 6-(4-aminosulphonyl-phenyI)-3H4'midazo[4,5-b]pyridin-2-yl, 6-{4-ethylaminosuiphonyl—phenyl)-
3H-imidazo{4,5blpyridin-2-yl,

6—[4-(azetiu'me-1-sulfonyl)-phenyl]\'iH—imidazo[4,5-b]pyridin—2—y|, 6-{4-(pyrrolidine-1-suifonyl )-phenyl}-
3H-imidazo[4,5bjpyridin-2-yl, 6-[4-{piperidine-1 -sulfonyl)-phenyi]-3H-imidazo[4,5-blpyridin-=2+t, or &-
[4-(4-memyl<piperazine-1-sutfonyl)phenyl]-3H-imidazo[4,5-b]pyri<ﬂn—2—yl,

and the salts, the N-oxides and the sats of the N-oxides of these compounds.

9,
Compounds of formula | according to any of the preceding ciaims comprising one or more of ithe
following:
R1  is hydrogen,
R2 is bonded to the 6position of the 3H-imidazo[4,5-b]pyridine ring,
R3 s hydrogen, and
R4 is methyl;

and the salts, the N-oxides and the saults of the N-oxides of these compounds.

© O NP A ON - od

- b
- O

A compound according to claim 1 which is selected from the group consisting of:
2{2-(2-Aminc-4-methylpyridin—6-yl)ethyl)-3H-imidazo[4,5b]pyridine
(R,S)2-{3{(2-Amino-4-methylpyridin-6-yl)prop-2-yl]-3H-imidazo[4,5-b]pyridine
(R,S)-2-{4<2-Amino-4-mathylpyridin-6-yi)but-2-yl]-3H-imidazo{4,5-b]pyridine
2{2-(2-Amino-4-methyipyridin—6-yl)ethyl]-6-bromo-3H-imidazo[4,5b]pyridine
2-{2-(2-Amino-4-methylpyridin—6-yl)ethyl]-6-phenyl-3H-imidazo[4,5-b]pyridine
2{2{2-Amino-4-methylpyridin—6-yl)ethyl]-6-(4-cyano-phenyl)-3H-imidazo[4,5-b]pyridine
2{242-Amino-4-methylpyridin—6-yl)ethyl]-6-p-tolyl-3H-Imidazo[4,5-blpyridine
242-(2-Amino-4-methylpyridin-6-yl)ethyl]-6-(4-fluoro-phenyl)-3H-imidazo[4 5-b]pyridine
2{2(2-Amino-4-methylpyridin-6-yljethyl]-6-(4-dimethylamino-phenyl)-3H-imidazo{4,5b]pwyridine
2{242-Amino-4-methylpyridin—6-yl)ethyl]-6-(4-chlore-phenyl)-3H-imidazo[4,5-b]pyridine
2-{2-(2-Amino-4-methylpyridin-6-yl)ethyl]-6-(4-ioco-phenyl)-3H-imidazo[4,5-b]pyridine
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12 2{2-{2-Amina-4-mathylpyrdin--y!)ethyl}-6-(4-trifluorometiyl-phaenyi)-3H-imidazo(4,5b]pyr dine

13. 6-42-(6-(3-Benzyloxy-phenyl)-3H-imidazo|4,5b)pyridin-2-y B} -ethyl}-4-methyl-pyridin-2-ylamine

14, 642{6~(3.5-Dichiaro-phany!)-3H-imidazo(4.5-b)pyrid n-2-yl 7 -ethy |} 4-methyl-pyridin-2-ylamine

15. 6426-(4-Benzyloxy-phenyl)-3Himidazo{4,5b)pyridin-2 y @} ethyl} 4-methylpyridin-2-ylamine

16. 3{242-(6-Amino-4-mathy:pyridin-2-yl)-ethyl}-3H-imigdaz 0] <3 ,5b]pyridin-6-yl} -pheno)

17, 8-{2{6-[4{Azetidine-1-sullanyl)phenyl]-3H-midazo|4,5-bjeyridin-2-yl)-athyl)4-methyl-pyridin-2-
ylamire

18. 4-Methyl-8-(2-6-[4-{pyrrolidine-1-sulfonyl)-phenyl}-3H-imidam20]4,5-b] pyridin-2-yi}-ethyl)-pyridin-2-
ylaming

19. 4-Methyl-6-(2{6-[ 4-{piperidine-1-sulfonyl) phenyl}-3H-imida zo{4,5b)pyridin-2-yi}-ethyl)-pyridin-2-
ylamine

20. 44{2{2-{6-Amino-4-methyl-pyridin-2-yl)-ethyl]-3H-imidazo €=, 5bpyridin-6-yI}-N,N-dimethy-
benzenesuforamide

21. 4-Methyl-8-(2-{6-[ 4-(4-methyl-piperazine-1-sulfonyl) phenyl J-3H-imidazo[4,5-blpyridin-2-yi}-ethyl)-
pyridin-2-ylamine, and

2. 2-{2-{2-Amino-4-methoxypyridin-6-ylJgthyl}-3H-imid azo[4 ,5—b)pyridine;

or a salt, N-oxide or a salt of a N-oxide thereof.,

11. Pharmaceutical compositions containing one or more compou nds of formula | according to claim 1
fogather with the usual pharmaceutical auxiliaries and/ar excipient=a.

12. Use of compounds of formula | according to claim 1 for the proadiuction of pharmaceutical compositions
for the treatment of acute inflammatory diseases.

13. Use of compounds of formuia | according to claim 1 for the prociuction of pharmaceutical compositions
for the treatmeryt of chronic inflammatory diseases of periphera! orgg ans and the CNS.

14.  Use of compounds of formula | according to any of clairms 1 to 10 for the production of
pharmaceutical compositions for the treatment of sepsis, lung imnflammatory diseases or heart disorders.

15.  Use of compounds of formula | according to any of claimms 1 to 10 for the production of
pharmaceutical compositions for the treatment of septic shock, hermorrhagic shock, shock states
induced by cytokine therapy, asthma, COPD, cardiomyopathy cr myocarditis.

16. A compound according to claim 1, substantially as hereir described and exemplified.

17. A pharmaceutical composition according to claim 11, sutostantially as herein described and

exemplified.

18.  Use according to any one of claims 12-15, substantially zas herein described and exemplified.

ARRAIE
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}}q‘ A compound according to claim 1, substantially as herein desscribed and exemplified.

-
)b. Pharmacseutical compositions according to claim 11, substan tially as herein described and
exemplified.

D

»w  Use acceording to any one of claims 12-15, substantially as herein described and exemplified.

AMENTIF
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