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. a virus from a given subgroup does not protect against a subsequent

infection with an RSV isolate from the same subgroup in the following winter season.
Re-infection with RSV is thus common, despite the existence of only two subtypes, A
and B.
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Today only three drugs have been approved for use against RSV infection. A first one
is ribavirin, a nucleoside analogue, provides an aerosol treatment for serious RSV
infection in hospitalized children. The aerosol route of administration, the toxicity (risk
of teratogenicity), the cost and the highly variable efficacy limit its use. The other two
drugs, RespiGam® and palivizumab, polyclonal and monoclonal antibody '
immunostimulants, are intended to be used in a preventive way.

Other attempts to develop a safe and effective RSV vaccine bave all met with failure
thus far. Inactivated vaccines failed to protect against disease, and in fact in some cases
enhanced disease during subsequent infection. Life attenuated vaccines have been tried
with limited success. Clearly there is a need for an efficacious non-toxic and easy to
administer drug against RSV replication.



Previ ously, benzi m dazol es and i m dazopyridines as inhibitors of RSV
replication have been described in WO 01/00611, WO 01/00612 and WD

01/ 00615. Several series of benzim dazolyl and im dazopyyl.di I.peridi nes
have beenW@YBEd 5 in patents, patent applications a#aﬂ%%b‘l‘/@g fons

of j anssen Pharnmaceutica N V. as conpouids possessing anti hi stam nic
properties. See for exanple EP-A-5 318, EP-A-99 139, EP-A-145 037,
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napht hiridinyl, 25 1H i m dazo[ 4, 5-b] pygi di nyl, 3Him dazo[ 4, 5-b] pyri di nyl,
i m dazo[ 1,2-a]- pyridinyl, 2,3-dihydid-1, 8®di oxino[2, 3-b]pyridyl or a

radi cal of formula fliY(CHmMa(Cl)gn N\ (CY)(c-4* (c-2) (c-3) WO 2005/058871
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their prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and
stereochemically isomeric forms wherein

15  Gis adirect bond or Cy.jpalkanediyl optionally substituted with one or more
substituents individually selected from the group of substituents consisting of
hydroxy, C1.salkyloxy, Ar'Cy.salkyloxy, C;alkylthio, Ar'C, salkylthio,
HO(-CHz—CHz—O)n-, CHa]kyloxy(-CHg-CHz-O)p- or
Ar'Cygalkyloxy(-CHz-CHz-O);

20 R'is Ar’ or 2 monocyclic or bicyclic heterocycle being selected from piperidinyl,
piperazinyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, tetrahydro-
furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyl, isothiazolyl, pyrazolyl,
isoxazolyl, oxadiazolyl, quinolinyl, quinoxalinyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzoxazolyl, benzthiazolyl, pyridopyridyl, naphthiridinyl,

25 1H-imidazo[4,5-b]pyridinyl, 3 H-imidazo[4,5-b]pyridinyl, imidazo[1,2-a]-
pyridiny, 2,3-dihydro-1,4-dioxino[2,3-b]pyridy] or a radical of formula
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(c-4) (0-5) (c-6) \(CHHP QU CHOP (N--'" (c (c-g) wherein each of said
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1 -oxo-thiazolidine,
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hexahydr ot bi Zhessinach ahgxdmenesycHe of bisyelig hetetosylesyey entipnally Resbssituted
substituted wi Hiht@[l‘%rWhe \gfbsﬁblbﬁdré ,860H & 258 6 S; dubistitents helivgdadlp consi sting

f d4al k 1 h boxyl
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Cl - 4al kyl car bonytasbaxyb Cmdkylnﬁ Caaﬂcyltblnoclmkyloxycmalkyl Ar,

di (A 4al kyl )anvnglslg;% Bﬁ dugy(l%,dﬁ Sl BN -oPdi(Y s Qﬁh{g | ; one of

ea and R3a is selec
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R3a is CH,-0),- and mono-or di(C;.¢alky: no(- -O)a-:

each n independently is 1, 2, 3ord4;
each m independently is 1 or 2;
each p independently is 1 or 2;

15  each tindependently is 0, 1 or 2;

Qis R, pyrrolidinyl substituted with R’, piperidinyl substituted with R or homo-
piperidinyl substituted with R’ wherein

R’ is Cy.galkyl substituted with a heterocycle or R’ is C; salkyl substituted with both a
radical —OR® and a heterocycle, wherein said heterocycle is selected from the group

20  consisting of oxazolidine, thiazolidine, 1-oxo-thiazolidine, 1,1-dioxothiazolidine,
morpholinyl, thiomorpholinyl, 1-oxo-thiomorpholinyl, 1,1-dioxothiomorpholinyl,
hexahydrooxazepine, hexahydrothiazepine, 1-oxo-hexahydrothiazepine, 1,1-dioxo-
hexahydrothiazepine; wherein each of said heterocyle may be optionally substituted
with one or two substituents selected from the group consisting of C; salkyl,

25  hydroxyCi.salkyl, aminocarbonylC;.salkyl, hydroxy, carboxyl, C; 4alkyloxycarbonyl,
aminocarbonyl, mono- or di(C;4alkyl)aminocarbonyl, C;4alkylcarbonylamino,
aminosulfonyl and mono- or di(C;4alkyl)aminosulfonyl;

R? is hydrogen, C;.¢alkyl or Ar*C,alkyl;
one of R?® and R* is selected from halo, optionally mono- or polysubstituted C; salkyl,
30 optionally mono- or polysubstituted C, salkenyl, nitro, hydroxy, A%, N(R*R®),



hydr ogen; wherein 5 - =Zis ~0, -CH C(am-NRsat, =CH2, CH Cl.6al kyl, =N-OR
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Het - sul f & yl, CX dR‘@E‘E’ulfonyl RS is hydrogen or Cl.6al kyl; Rsa and R5b
can be the sinesoR*dndiflerentfrbmhdyarven thenRP e hydrogmeCaglityher halapenl amt e each
| ndependent |y hyﬂ*%ﬂgﬂf CI -6al kyl; or 35 Rye and Rsb taken together may

| ca

forma bivalent Ta >formul a -(CI—|2)$ wherein s is 4 or 5; R5" and Rsd
can be the sRmendR tean bsdheisamiersan be diffsrentslative teneqnethanand apeachr e each

i ndependent |y hyidd&@@fdently selé&iad fein; th®@group of substituents consisting of hydrogen,

20 Crealkyl, Ar’C;.galkyl, (Ar*)(hydroxy)C.ealkyl, Het-C;.galkyl, hydroxyCy.ealkyl,
mono- and di-(C;.salkyloxy)Ci.salkyl, (hydroxyC;.salkyl)oxyC;.salkyl,
Ar'C¢alkyloxy-C;.galkyl, dihydroxyCy salkyl, (Cy.calkyloxy)(hydroxy)Cy.ealkyl,
(Ar'C; galkyloxy) (aydroxy)C.calkyl, Arloxy-Cy.galkyl, (Ar'oxy)(hydroxy)-
Cisalkyl, aminoC,.galkyl, mono- and di(C;galkyl)amino-C; salkyl, carboxyl-

25 Ci6alkyl, CisalkyloxycarbonylC, galkyl, aminocarbonylC; salkyl, mono- and
di(C,salkyl)aminocatbonylC; salkyl, C1.salkylcarbonylCy salkyl, (Ci4alkyloxy),-
P(=0)-C1-¢alkyl, (C;salkyloxy),P(=0)-0-C;.¢alkyl, aminosulfonyl- C;¢alkyl,
mono- and di(C¢alkyl)aminosulfonyl-C; ealkyl, C;_salkylcarbonyl, Ar’carbonyl,
Het-carbonyl, Ar’C; salkylcarbonyl, Het-C; salkylcarbonyl, C; galkylsulfonyl,

30 aminosulfonyl, mono- and di(C;.¢alkyl)aminosulfonyl, Ar’sulfonyl, Ar’C; ealkyl-
sulfonyl, Ar?, Het, Het-sulfonyl, HetC;alkylsulfonyl;

R’ is hydrogen or Cy.alkyl;
R and R can be the same or can be different relative to one another, and are each
independently hydrogen or C;¢alkyl; or

35 R’ and R™ taken together may form a bivalent radical of formula -(CH,)s- wherein s is 4
or5;

R* and R*¢ can be the same or can be different relative to one another, and are each
independently hydrogen or Cj¢alkyl; or



WD 2005/ 058871 PCT/ EP2004/ 053620 -5 R5c and Rsd taken together may form a
bi val ent radical of forrmula -(CH2)S wherein s is 4 or 5; At is phenyl or

phenyl suld bdosfossd7ii th 1 or nore, such as 2, 3 or 4, subertippeeaisss2eel ect ed
from hal o, hydroxy, Cl-dal kyl, hydroxyCl-6al kyl, polyhal oG 4kyl, and 5

Cl- 6al kyl oxy; Are is phenyl, phenyl anneTated with Csacycl oal kyl, or phenyl
substituted vm'th | or nore, such as 2, 3, 4 or 5, substituents selected
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cyanoC2- 6al kynyl9T 5R6b- O Cssal kynyl, Arl, Het, 10 R6b-O, R6b-S-, R6c-SO,
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Ar' carbonyl, ArH&Q@ahkyl, dal-Bogiyl, 1kz}1kgﬂuCi@ﬂ§ehyl c‘yaheﬂiéaﬂﬂawl,
Ar 1Cl1-6al | ryl sul
i (O sal k [¥aﬁ1“n%”“’ R%‘i%gf?“yﬁ?a %%“%XWT”‘E'@Q‘E ARt
(C sal kyR éxycar b%n 15-6R°S0- eﬁ'@%d%a‘n%@ ai%lﬂj
di (d 4al kyl ) am ngp@n@mpblyﬁilo@%akks}loxy, ml&mpmh:»&“—ﬂ#@ﬂ mono- and di (C

I al kyl ) am nosul f o8y, bonyl ,

| et - sul fonyl , &EE Q%MO%E Qs 'Océ ksb' i i‘a‘gg{l’kyl Arl or

Ar 1Cl4al kyl ; ZSRW‘@EZ -k R ™Ry -C@5ﬂ¥¥1,1 irC;malth is a heterocycl e
bei ng sel ected fRr®mikto m{gmgﬁqq@{ﬁm% ¢tepyal Qkﬂtmc )-NES3 rol i di nyl,

P?/nr (rjglzl)f“ Eonl sotf‘r&a@o%%o X’bD )I/ﬁ%ég ﬁ&d’sﬁéd@@@é&ﬁﬁﬁm y![ hi adi azol yl ,
pi peri di nyl, honN@$RY)- S(’t@)]z- HplN{=NE)nyl , nor phol i nyl, pyr i dyl, pyrazinyl,
?gogﬁlr Ingﬁlﬂngl)ﬂ@ lsgé&og%p 4]]5){ 1;%?%’;?16&% @lfwﬁb?ﬁw J?P | %X each of
sai d heterocycl eAtrky-salisy ParfB‘PPé’ill 6@@%‘&3@6’1’@&5&5 %Lt"’ﬁ WB’ ArI
Chal ky!, -am noG CalalkyloxyCReaiGl; a&ﬁh@ﬂm mibno06r diCl GilkfAnkiybQ il Q- 6al Kyl |
o O 1 N S oA S, 2y 1
ammocarbonlemalkyl, mono- and di(C;.alkyl)aminocarbonylC;. salkyl,
aminosulfonyl-C.¢alkyl, mono- and di(C-salkyl)aminosulfonyl-C, salkyl, Het,
Het-Cy.salkyl, Het-carbonyl, Het-sulfonyl, Het-C;.¢alkylcarbonyl; -
R® is hydrogen, Cy¢alkyl, Ar' or Ar'C;.¢alkyl;
25 R%is Cyealkyl, Ar' or Ar'Cyalkyl;
Het is a heterocycle being selected from tetrahydrofuranyl, tetrahydrothienyl,
pyrrolidinyl, pyrrolidinonyl, furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl,
imidazolyl, isothiazolyl, pyrazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl,
piperidinyl, homopiperidinyl, piperazinyl, morpholinyl, pyridyl, pyrazinyl,

30 pyridazinyl, pyrimidinyl, tetrahydroquinolinyl, quinolinyl, isoquinolinyl,
benzodioxanyl, benzodioxolyl, indolinyl, indolyl, each of said heterocycle may
optionally be substituted with oxo, amino, Az, C;_4alkyl, aminoC; salkyl,

Ar'Cj4alkyl, mono- or di(C1salkyl)aminoC.salkyl, mono- or di(Cy.salkyl)amino,
(hydroxyC; ¢alkyl)amino, and optionally further with one or two C;4alkyl
35 radicals.

The invention relates to the use of a compound of formula (I), or a prodrug, N-oxide,
addition salt, quaternary amine, metal complex and stereochemically isomeric form



35 radicals. The invention relates to the use of a conpound of formula (1),
or a prodng, N-oxide, addition salt, quaternary am ne, netal conplex and
st er eochewe adosysssspneri ¢ form WO 2005/ 058871 PCT/ EP2004 p033p26b4/055%20 her eof |
for the manufacture of a medicanent for inhibiting RSV replication. O the

i nvention relates to a nethod of inhibit™ng RSV replication in a

war m bl ooded ani mal said nmethod conprising the adm nistration of an
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drug as defl ned I n the conpounds of formula (1). The reference by Goodman
and G I man (i |ﬂ§|mhu§ﬁ%1a§es% ndREERRSIEhASSE fornRfld (1P 65 well as

MG aw Hi | | " B| ot ransformati on 'of Drugs”, p. 13-15) 15
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characterized by a good aqueous solubility and bioavailability, and are
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| bstit d
R A St
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these 25 pr %Qﬁfdtdaﬁé?tﬁlshﬁmmﬁaﬁMOMleﬁ T?ﬁraﬁ’@&a&ﬂl AELBSITLM it e ActikRPET

limt The te oal I'ranediyl option substituted wth one or nore
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25 properties allowing the skilled person to determine said upper limit.

The term ‘C;.jpalkanediyl optionally substituted with one or more substituents’ as used
in the definition of G is meant to comprise C;-jpalkanediyl radicals having no, one, two
or more substituents, for example no, one, two, three, four, five or six substituents, in

30 particular no, one, two or three substituents, further in particular no, one or two
substituents. Also here, the upper limit of the number of substituents is determined by
the factors mentioned above.

As used in the foregoing and hereinafter, ‘polyhaloC;.salkyl’ as a group or part of a

35 group,e.g. in polyhﬂ0016m10w, is defined as mono- or polyhalo substituted
Ci-6alkyl, in particular C;galkyl substituted with up to one, two, three, four, five, six, or
more halo atoms, such as methyl or ethyl with one or more fluoro atoms, for example,
difluoromethyl, trifluoromethyl, trifluoroethyl. Also included are perfluoro C;.¢alkyl
groups, which are C;¢alkyl groups whereion all hydrogen atoms are replaced by fluoro



nore hal o atons, such as nethyl or ethyl wth one or nore fluor atons, for
exanple, difluoronethyl, trifluoronethyl, trifluoroethyl. Al so included are
per fl uor o vie) 2608joksgh1  9roups, which are Cl. 6al kyl groups ypog/Eeheyd/odeho
hydrogen atons are replaced by fluor WO 2005/058871 PCT/ EP2004/ 053620 -7
atons, e.g. pentafluoroethyl. In case ndre than one hal ogen atomis attached
to an alkyl group within the definition of polyhal oC sl kyl, the hal ogen
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respectively. Preferably in these radicals the substituents on the
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propyl, 20nethyl ethyl and the like; Cl-4alkyl as a group or part of a group
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25  substitute with as well a C,alkyloxy and a hydroxy group, with two C;alkyloxy
groups, and with a Ar'C, salkyloxy and a hydroxy group, respectively. Preferably in
these radicals the substituents on the C;_galkyl group are on a carbon atom other than
the carbon linked to the nitrogen atom to which R* and/or R*® are linked.

30  As used herein Cysalkyl as a group or part of a group defines straight or branched chain
saturated hydiocarbon radicals having from 1 to 3 carbon atoms such as methyl, éthyl,
propyl, 1-methylethyl and the like; C,4alkyl as a group or part of a group defines
straight or branched chain saturated hydrocarbon radicals having from 1 to 4 catbon
atoms such as the group defined for C;alkyl and butyl and the like; Co4alkyl as a

35  group or part of a group defines straight or branched chain saturated hydrocarbon
radicals having from 2 to 4 carbon atoms such as ethyl, propyl, 1-methylethyl, butyl
and the like; C; galkyl as a group or part of a group defines straight or branched chain
saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as the groups
defined for C;4alkyl and pentyl, hexyl, 2-methylbutyl and the like; C;.9alkyl as a group



and the like; Cl.6alkyl as a group or part of a group defines straight or
branched chain saturated hydrocarbon radicals having from1 to 6 carbon

atons such,fsolfgsar oups defined for C4alkyl and pent yherRpxsdnsse2o
2- met hy Ibutda%% 55? the like; Cl.9alkyl as a group WO 2005/ 058871

PCT/ EP2004/ 053620 or part of a group d8fines straight or branched chain
saturated hydrocarbon radicals having from1l to 9 carbon atons such as the
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25  hydrocarbon radicals having from 1 to 4 carbon atoms such as, for example, methylene,
1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl and the like; C, (alkanediyl is meant to

include C, jalkanediyl and the higher homologues thereof having from 5 to 6 carbon

atoms such as, for example, 1,5-pentanediyl, 1,6-hexanediyl and the like;
C,.i;alkanediyl is meant to include C, ;alkanediyl and the higher homologues thereof

30 having from 7 to 10 carbon atoms such as, for example, 1,7-heptanediyl,
1,8-octanediyl, 1,9-nonanediyl, 1,10-decanediyl and the like.

As used herein the term ‘R’ is C,.¢alkyl substituted with both a radical -OR® and a
heterocycle’ refers to a Cy.salkyl radical bearing two substituents, i.e. the group —OR®
35 anda heterocycle and linked to the rest of the molecule through a carbon atom of the
C1.¢alky] moiety. Preferably the —~OR® group is linked to a carbon atom of the C;.¢alkyl
moiety that is not adjacent (not in oi-position) to a heteroatom (such as a nitrogen
atom). More preferably the radical R’ being C;.salkyl substituted with both a radical



35 and a heterocycle and linked to the rest of the nolecule through a carbon
atom of the Cl.6al kyl noiety. Preferably the -OR8 group is linked to a
carbon atw@®@bs4s8671CL. 6al lryl noiety that is not adj acesrfpebs/ss3620
a-position) to a heteroatorn (such as a nitrogen atom. Mre preferably the
radi cal R7 being Gi4al kyl substituted wth both a radical WO 2005/ 058871
PCTI EP2004/ 053620 -9 -OR$ and a heterocycle' is a radical that can be

represent ed Mbﬁa a%ﬁ tsRgycl e in R7

preferably |(55ﬁ’sl %&%rg% ﬁee group Qg? |a I'ts {riﬁ%troge% atom 5 The

radi cal s hexXeiy&HE eHine, hexahydr ot hi azep| ne, |-oxo-hexahydrot hi azepi ne

and 1, 1 -dioxo- hexahydrothlazepine preferably are

i 4- he>£ ahydq‘B@KétéﬁBydl@uiR b@i%iydlblﬁﬂl’cﬁl dt_b iﬂibzgtgthp”lemalkyl v13 its nitrogen atom. 10 A
0XO0- t.h i ne_an - di 0x0-1.. [,0 zepi ne.

used her %E%f%ﬂ‘@? gh’fedg YRRERE® %%ah%drgtﬁ%?%% ﬁkoﬁé %Q%Z%gﬁached to a

carbon at o mpndhl ,3 tdlémehemhyd:othiagemmlure&ta;bbcaxe d %hﬂxah}dmm:emeo hA ehezia-a

sul fonyl fl4 g;dﬁ{ 1 28d 1 36§ gif atom The
term (= N—O—!;lﬁ;rorms (g%ylsii%k%] nol ety when attacheg carbon atom 15
The term ha mQenerl c to fluoro, chloro, brono and |odo. As used in the

foregoing and hereinafter, polyhaloC calkyl as a group or part of a group

i s defingd i%uﬁ@@ﬁereﬁ%efdi@'tﬂ@@hﬁ%*@ﬁfohhﬂieﬂ mhétybvhemmaédmul ar met hyl
w th one or re{ uor

trifluoromef# ?naoﬁn’ééglcgg’ﬁg?lé‘o{eiyaﬁh@r%%g 35“1 %%1”3’8#@1?‘3 an al kyl

group Wit hi Whemewdefsamitemmamfaﬂp@egitmi sﬂflma%kyll'hetm (ﬁHI-QIJ)sfonas ans 20 may
be the saney &r ﬁl@; WhersRRidhéll 98 b dtohf?at the radical positions on

any nol ecul af nofety us In the definitions nmay be anywhere on such noiety

as, long_as_it is chemcally stable, 25 Radicagls, used e defjnitions of
the var iqébl d&e 151 hplpisgeperirted] usr%cﬁﬂgwn’ew&%ﬁé%@ Aétuﬁ‘?éir% °Fer$6”§at ed. For

i nst ance pyahdijéreinafibnpelyhado@ydalkyybs a Q‘o@p’bﬂ byt ofarmlolﬂnpyléﬁﬁbyllas mopeNéry |

i ncl udes 1- ﬂg& [ gynore t han
one tine me’gﬁ%y@g%béf&?uenéaﬁt«gp"ﬁp% ng %‘chad%(?Yﬁ{oae ena Qﬁ) enever
used her ei ngkanaple, diffsoromethy! ebtﬁnﬁl@gm@thyi Incesa meretham onedxalogpm@tomlésent
conmpounds”  Qftachieditd allc?lrgiblhlﬁwﬁﬁﬁﬂﬁe definitidhof PelyhAISCLATRYS YRS ISaldPen GRART Al
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25 Radicals used in the definitions of the variables include all possible isomers unless
otherwise indicated. For instance pyridyl includes 2-pyridyl, 3-pyridyl and 4-pyridyl;
pentyl includes 1-pentyl, 2-pentyl and 3-pentyl.

When any variable occurs more than one time in any constituent, each definition is
30 independent.

Whenever used hereinafter, the term “compounds of formula (I)”, or “the present
compounds” or similar term is meant to include the compounds of general formula (1),
their prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and

35 stereochemically isomeric forms. An interesting subgroup of the compounds of
formula (I) or any subgroup thereof are the N-oxides, salts and all the stereoisomeric
forms of the compounds of formula (I).

It will be appreciated that some of the compounds of formula (I) may contain one or
40 more centers of chirality and exist as stereochemically isomeric forms.



It will be appreciated that sonme of the conpounds of forrmula (1) nmay contain
one or 40 nore centers of chirality and exist as stereochemcally isoneric
forms. WGyd0Redexe$a 71l PCT/ EP2004/ 053620 -10 The term " siEfppobfiesenl | v

i someric fornms” as used hereinbefore defines all the possible conpounds
made up of the same atons bonded by t hdlsane sequence of bonds but having
different three-dinensional structures which are not interchangeable, which
5 the conpounds of formula (1) may possess. Unless otherw se nentioned or

i ndi cat ed, MolTclr Mor-1R Q&@% 25 R Q’&%mb&ﬁ&sal A SAShd he m xture

of all possi e stereoc em cdl | Someri c conpound may
possess. Sabess ??%@Wﬁ%mé%%?ﬂhﬁﬁmﬁtﬁ@f g?‘l%ﬁyéh"aﬁ?ﬂ?eéﬂl‘@ﬂ%ﬂ ners

of the baSl Gut iR ehf thi#e!ditheénsifnabatiudiueeswhich dte nbt inteﬁéhaﬁ@@slb,anmml ly
|sorrer|c ?rtf’ eogx;%&g ﬂgs of the present invention both in pure form

in a m 8‘%’% 5t HePa} PeSSPHt ended to be enbraced within the
scope of the present invention. Pure stereoisoneric forns of the conpounds
and inter nedlnaidseethamnenbnmd ohindivatedsthe chebhtical elbsipmatioa©f b sampound

substantial |y e(?ggar e ik 1|1'e‘3?9ﬁ'#165al &e&ﬁmﬂieﬁ %Bﬁgﬁglﬁirﬁls&%dﬁ%aﬁf the

sane basic ure o ounc i nt er medi at es. I n
particul ar, comn@qdéw P@ﬁ@ﬁe§ﬂ§@#§?¥%‘&?¥ 90%11 all diagigreomess andiop evamte- or

i nt er medipat @ferd\61the Basic mdle@hlapitaRiRe bpsaﬁwbﬁ@%uﬂi Al sfeﬁe’b&herﬁ@%y(momdﬂc m ni mum

90% of one isoner. and max 10% o r. POSS L SONRL S to a
st er eoi som&wfs %%owuf%é}ltﬁprgs g bgﬁng "3’6‘%@?1“3@%‘%}%&&% t he
ot her), nor @aahrptbaraw inténaded tochegmhractd vuthm e scapedif a:eamsenqungom

st ereoi sonmeri c excess of 90% up to 100% even nore in particular having a

Stereol SOMerp, G, FAEHS g:ﬁ %ﬂ(g%UPthBQum Qi ﬂ%edﬂte?@sﬁ%xﬁfbh@t{hég%?{ g a

stere0| SQMerj ¢ excess up to % T L erns (ﬁnantlomer pure'
and ' dil@st dlelradeasi10mery suhy ofer gRtiPweTGer dipsterearmerq fgrmsfy  put

t hen havi ng thegmetbasi rhaedlﬂl& s&nanfelo:mad icompoutkds r inteempdiates.\[# pyrtitiar,

di ast er eoner, ! | t soneric
forms of théﬁectg%oungmggm%&gln‘{nh&%g% Iﬁ%ﬁ%&s O%Ig\?en d?acg%h%{'ﬁghbe obt ai ned
by the appl |stemonsswe§w exeqss Rﬁwb%"é@der@@mmﬂo?fmftoaﬁe@meemffmwmﬁms may

30 bte separ an%ﬂtP?maﬁ&smldmm&m ﬂﬂleta%tﬂr@ﬁéomeﬁc@m%é af 1002a¢! bomlo% oﬁ[ Eel r f
| aster neric.sa S aCll ve.a S es ereo
o1 2%t o AT ond ifhet Bnd o tithe Gfon) gt i peradiiar Cortompes S e RS S
canphosul f orhiaving aistereod$anearicarase bf90% npty 1006 reven maye ingagiephr baving oy

chromat ogr a domtdil Ao m aid pure
st ereochem %mr y |sonee§?%§ P§4}’3% %"!16 S&L&M& ‘B rq ag correspondi ng

pure 35 st erSEEROROMEIg ergess egaﬁuet? 59% eteﬁas a%ﬁema% by nayeipnd ng
materi al s, pdiavérdederidadly putetshouldtetindersfod i $siadilar ®ag e thch badihg/regard

Preferablsy, g the®naffsthdricCexdles! r%ﬁjeﬁm thle FialfeRlobfetc eREsSof the mixture in

question.

d

Pure stereoisomeric forms of the compounds and intermediates of this invention may
be obtained by the application of art-known procedures. For instance, enantiomers may
30 be separated from each other by the selective crystallization of their diastereomeric
salts with optically active acids or bases. Examples thereof are tartaric acid, dibenzoyl-
tartaric acid, ditoluoyltartaric acid and camphosulfonic acid. Alternatively, enantiomers
may be separated by chromatographic techniques using chiral stationary phases. Said
pure stereochemically isomeric forms may also be derived from the corresponding pure
35 stereochemically isomeric forms of the appropriate starting materials, provided that the
reaction occurs stereospecifically. Preferably, if a specific stereoisomer is desired, said
compound will be synthesized by stereospecific methods of preparation. These
methods will advantageously employ enantiomerically pure starting materials.



conpound wi Il be synthesized by stereospecific nethods of preparation. These
nmet hods wi || advant ageously enploy enantionerically pure starting materials.
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acceptabl e acid addition salts can conveniently be obtained by treating the

base form Wt fhemy) &Rxc%gé) 'ARE bAthE c@x&%ﬂmdﬁBf‘fo&Hﬁlhm%r@&bgéwﬁé}gﬂ fese, for

exanpl e, inorgani. suc alic ac % ochl oric or
hydr obr oni ¢ cq@ter-iog mprhaweceuﬁ?ztllmaeceptqbko Homwsyercsadis of adi mdlé@seacws or

organi c aci @er&iﬂ%aﬁ&aceﬁtﬁfall@mmpwle ms;eﬂs@ﬁn@ﬁsépﬁﬁemnplsqnhbﬁiﬁmﬁt i c,

| acti c, ruyi edi ol mal oni,c but ane-
dioi c acil%\d/) R%'xﬁc%ﬁ@n+ éié?’%@c &ﬁ’ﬁglp deg?péei}lé BB 9-0"“? ﬁéﬁi gftgeré%‘f’%a'
tartaric, cicentically aoeentable@zaptasainsh wam@gm amhitofthbmemtegwnﬁmm c,

p-t ol uenesul f oni c, cyclamc, salicylic, p-amnosalicylic, panvoic and t he

like acids. ggy E%g:e | nt%}& E%eﬂ?ﬁl@la&gfaﬁa B?se%ﬁﬁmgﬁ PR G BndbekdBbRENt Wi t

an appropriate
pprop are meant to comprise the therapeutically active non-toxic acid and base addition salt

25  forms which the compounds of formula (I) are able to form. The pharmaceutically
acceptable acid addition salts can conveniently be obtained by treating the base form
with such appropriate acid. Appropriate acids comprise, for example, inorganic acids
such as hydrohalic acids, e.g. hydrochloric or hydrobromic acid, sulfuric, nitric,
phosphoric and the like acids; or organic acids such as, for example, acetic, propanoic,

30  hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e. butane-
dioic acid), maleic, fumaric, malic (i.e. hydroxybutanedioic acid), tartaric, citric,
methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,

salicylic, p-aminosalicylic, pamoic and the like acids.

35 Conversely said salt forms can be converted by treatment with an appropriate base into
the free base form.

The compounds of formula (I) containing an acidic proton ma}.r also be converted into
their non-toxic metal or amine addition salt forms by treatment with appropriate



The conpounds of fornula (1) containing an acidic proton may al so be
converted into their non-toxic netal or amne addition salt fornms by

t r eat ment wig 3dgs/ae3@F0pr i at e WO 2005/ 058871 PCT/ EP2004/ 053p@Prp20b4083682aNni ¢ and
i norgani ¢ bases. Appropriate base salt forns conprise, for exanple, the
ammoni um salts, the alkali and earth atlRaline nmetal salts, e.g. the lithi um
sodium  potassium magnesium calciumsalts and the like, salts with

b t ne
ote. Cana: CiepS ot icbEuni BRES! pphipriold RE Mf%ﬂ%x olter olit] o & BN i ne
and the IlkaHW@%%ﬂMWW@W‘E@@@ F?g ¥ %§g EBpr i ses t he
sol vat es, meﬁmﬁﬂ) énaghesinel cdciuafsaftdndthelike, },alaswmabrgaxas biseg egaltes t hereoZ

are able t Oyl ot ine HERe AN il By o PAATHL Sa ML B8 amoohiOb oo and

the like. 1 WS U ary am’ne" "as use ore
defi nes 5hea$31i@tteémnaleym§,almﬁslyﬁme@ndth¢éﬂ@onpounds of fornula (1) are able to
formby reaction between a basic nitrogen of a conpound of forrmula (1) and

an appropr i %?ﬁe%ﬂ@&ﬁfﬂ%h%hl‘?gs ﬁ’&ﬁ'ﬁEm aﬂ’s%co s%@ém{rﬁes %ﬁmﬁ@lﬁé onal |y

bstituted al
?nl;t ?ly: i gd?déglaPO"BgﬁQ forgg) aianS&'ﬁéﬁ the"ég-ﬁﬁ'glﬁ% \?H'et‘ﬂ’ eg@c#ﬂ“?eg\‘ﬁhlﬁl"ﬁfeéups may

al so be use&,foﬁm;ﬂéhﬁlrdﬁyé alcohdélhteodrdgs lilke sul f onat es, al kyl net hane
sul f onaties, and al kyl p-tol uenesul fonates. A quaternary anm ne has a

positively ar qutro en.. Phar accept abl e count eki ons

i ncl ude chl 3’?18&151 3’ ""‘?r?sf‘fsr@ﬁ%?@t)%alg% tggg m%' et eri on of
choi ce can ladtwmlnﬁmempgmds@flfmu&@mgde tqebméay reaz:@orrhetwnpmbmc forms of
the present ,GRIFPPSNE S0P &mm%nﬂl&mrahiﬁ 15 §&hr§b‘| a (1)

wherein one or several nitr i d - led N oxi de.
't ovi | b 4 saers suoptesaly AbsRu U Batie: Wgﬂaomvw@ e S et o
bi ndi ng,1525 nectigiliadide @r bernyfibdidat Othgr eactpms with goadi baving gefups mayalsobri st as

metal conpl B ot ag‘?),}]?’%l triffldfdrAl egﬁgﬂ?ﬂ@lﬁ%ﬁ%@gﬁﬁ?fﬁh&ﬂﬁﬁ jthe

conmpounds o rmul a are i1 nten n the scope of
the present Priglpepssyipnateso fbavaterpary aginging Adesigvely Ghargedinirogenmy al so exi st
in their taPhef@cewtidally Btceprableouitoridii n&ﬂﬁd&%ﬂiﬂo,ﬂﬁém&)ﬁb&(b atifligrodcomdiecat ed i n

the above fgLauland fud LSATSH o thdits Sk Hleducdl dllbfol BEraGRRCSY the

pr esent nven odi res

corrpoun& of forrrul a(l-a): Rm G Rzb
The N-oxide forms of the present compounds are meant to comprise the compounds of

formula (I) wherein one or several nitrogen atoms are oxidized to the so-called N-oxide.

\

It will be appreciated that the compounds of formula (I) may have metal binding,

25  chelating, complexating properties and therefore may exist as metal complexes or metal
chelates. Such metalated derivatives of the compounds of formula (I) are intended to
be included within the scope of the present invention.

Some of the compounds of formula (T) may also exist in their tautomeric form. Such
30 forms although not explicitly indicated in the above formula are intended to be included
within the scope of the present invention.

One embodiment of the present invention concerns compounds of formula (I-a):

G/R R®
i j;j
Q—N—<' a-5)
N R2
H



RSH QNI (I-a) N R2a WO 2005/058871 PCT/ EP2004/ 053620 -13 wherein Q

R5, G R, RZe, R2b are as specified in the definitions of the conpounds of
formul a (o Ros/aea¥70f the subgroups of conpounds of fornpd-prblohs58385 fied
herein. Anot her enbodi nent of the present invention concerns conpounds of
formula (I b): DL GH gs \ \ RBa N-+338b wherein Q R5, G R, Rae, R3b
are as specified in the definitions of the conpounds of forrmula (1) or any
of the sub fpt 0 2 f.Qr € o |

particul ar g‘;é'rﬂ#%gi ﬁb%t’@g?’mip?éergea%tsﬁ%é?\%gnlﬂhfn&?gir%g?ﬁgmgEgr%%tﬁuﬁ s&;)f formul a
10 (I - a- 1) : Togpula (D) ppany oftheysubgroups phpomppounds of forpula () spgeifiedherine. N H \ Raa
wherein Q R5, G R, Rd4a and R2b are as specified in the definitions of the
conpounds  gRfioth&dMbodintdnt ofthe fe¥emiintdhfion beHIEAY e@nFéuda@ oPforaR gni,): fornul a

(1) specified herein; and 15 Ak is_(l.6al kanediyl; R9, R10, R

I ndependently from one anot her have Ahe ggame neani ngs as the substituents
on Ar2 as specified in the defirﬂsti ns of thg, conpounds of formula (1) or
of any of the subgroups thereof;jandR¥0asd/’'or R' nay al so be hydrogen. 20
Anot her particul ar enbodi ment Qof t i nédtion concerns conpounds of
formula (1-b-1): a Rda 13 Al k-N

5 R3b
wherein Q, R®, G, RY, R* R*® are as specified in the definitions of the compounds of
formula (I) or any of the subgroups of compounds of formula (I) specified herein.

One particular embodiment of the present invention concerns compounds of formula
10 (-a-1):

1
2b RrR?
oS G\ R - —/=\/>Rlo
Q—!IJ—C g\;’\/lﬂl =D
Alk—N
H \R4a
wherein Q,R’, G, R', R* and R are as specified in the definitions of the compounds
of formula (I) or any of the subgroups of compounds of formula (I) specified herein;
and
15  Alkis Cy¢alkanediyl;
R’, R'®, R" independently from one another have the same meanings as the

substituents on Ar” as specified in the definitions of the compounds of formula (I)
or of any of the subgroups thereof: and R'®and/or R!! may also be hydrogen.

/R
N

20  Another particular embodiment of the present invention concerns compounds of

formula (I-b-1):
1

G/R R

s\ /

lll N- Alkk—N

Q-—N——<\ / Y} R (I-b-1)
N ?
—f=/ “R10

wherein Q, R, G,R', R* and R® are as specified in the definitions of the compounds
of formula (I) or any of the subgroups of compounds of formula (I) specified herein;
25 and



R10 3b 11 wherein Q R5, G R, Rd4a and RA are as specified in the
definitions of the conmpounds of fornmula (1) or any of the subgroups of
conpoundsy@bods@kgsdt @ (1) specified herein; 25 and WO 2@ Q&/ﬂ,‘;&%

PCT/ EP2004/ 053620 -14- Al k is C1. bal kanedlyl R9, R10, Rl7 in ependently
from one anot her have the same neani ngk-as the substituents on Arz as
specified in the deflnltlons of the conpounds of fornmula (I) or of any of

t he subgroum t(lgu nd RlO0and/or R' may al so be hydrogen. 5 Still other
enbodi nent s 011 |nv n’tl on _are groups of compounds which can be

repr esent ed b’ a‘%r dfependeatly fomape erhaveihe-spme mepnings gythe N Rza Rib  or by
f bnnul a: Rkuﬂﬁnﬁﬁ@m%éas@pkd;ﬁediﬂ‘{héaeﬁﬁmod‘dd?’t’lf:bcbﬁnp&lﬁns\mbmmam\m(df-C) or in

(I-d) radical s.R5 eC|f|ed|nthe
definiti nsmgpfﬁﬁé %‘?ﬂ?&ﬁ?&? ?n%leg ?ﬂ?((grk( ’j“a%gls?he ‘%%?’ t he subgroups of
conmpounds of formula (1) specified herein; and Alk' is C, .callnediyl; 15
R7a i s a héeitdlrofiey einboditnlants bﬁtheanvdnﬁuhagsg:rhq:smﬁamhp@mdmﬁvhidh&ambe erocycl e
specified fQr .chRfbGRmih: i N the definitions of the compounds of fornula (I)
or in any o %e subgroups of corrpounds of formula (1) specified herein.

I nteresting subgroups are those cﬁrrprf{zsl ng conpounds of formulae: 20

. R3u
R78— Alkl—-—I!J—<\ (I-c)
N RZ&
R3b
or by formula:
Rl
G R
TS }\T R3a
R78—Alkl—] N—<\ (1-d)
N R2
10 R®

wherein in (I-c) or in (I-d) radicals R®, G, R}, R? R, R* R® are as specified in the
definitions of the compounds of formula (I) or in any of the subgroups of compounds of
formula (I) specified herein; and
AIK' is C1.¢alkanediyl;

15 R™is aheterocycle; the latter having the meanings of the heterocycle specified for
radical R’ in the definitions of the compounds of formula () or in any of the subgroups
of compounds of formula (I) specified herein.

Interesting subgroups are those comprising compounds of formulae:

20
1 1
G/R RZb G\/R
R5 . R3a
R7s-AlL-1 —<N R7-Al—N e
N—Q N\
N R28 N

(-1 o2 X



RLRL GRb G5 $ 3a R Rra Akl-N- | \ R7a N Rza N Ri b WD 2005/ 058871
PCTI EP2004/ 053620 -15- Rea R3A&% -N 11 R7a Ali \\ | R9 (1-c-3) N 1J\ RIO
Rib RLL v 2hRsss?S ~ Rra \ | Rea (I-c-4) N/ Ak N t5 N\
\ J1 9 c-5) R7e Alk—--i~l~1 / | to RO (1-c-5) N S RECHE B2 (P b
Atki - N~ | ~NR6aRén (1-c-6) Ak 1J~R9-B5-RI0 Rl Reb

Rl
G/ R4a
\ /
IIG N Alk—N
Rva_qlkx__N__<\N e §R9 I-¢c-3)
2 \ l_///\ R10
R R11
1
G/R R2b
R’ \N
7 l R4a
R u—Alkl——N—<\ Al (I-c-4)
N

u/R 1 NRS*R 6P

)
R7“~—A1k1—-I!I—< \ I—”\R9

\N RIO (-c-5)
R3b
il
R7°—A1k1—-N—<\ " ”—/>NR6°R® (-c-6)
N \ I_,/<R9
5 Rri0
Rl
/ RZb
G
i
R7® —A11&—NC>—N—<\ @-d-1)
N RZa
/Rl
G
RS \N, R3a
|
R78—Auc‘—N<:>—N—<\N 1-d-2)
R3b

wherein in (I-c-1), I-c-2), (I-c-3), (-c-4), I-c-5), I-c-6), (I-d-1) or (I-d-2) the radicals

10 R’ G, R, R® R®, R* R®are as specified in the definitions of the compounds of
formula (I) or any of the subgroups of compounds of formula (I) specified herein; and
the radicals Alk, Alk!, R”, R®, R'% R are as specified above or in any of the



R5 N R78-Al kt-N N-<\ (1-d-1) N RRa GR1L RS R3a Rya-Alk~ -NrN-~\ /
(I-d-2) N 3b whereinin (l-0-1), (1-c-2), (1-¢-3), (l-c-4), (1-0-5),
(1-c-6), Wo20dsd3ssei (1-d-2) the radicals 10 R5, G RIL, pRRaphRinsfd®, R3b
are as specified in the definitions of the conmpounds of fornmula (1) or any
of the subgroups of conpounds of f or m}i6a (1) specified herein; and the

radi cals Alk, Al kl, R7a, R9, R o, Rn are as specified above or in any of the

WO 2005 105%&3;&%}?@?9&58 éﬁﬁﬁﬁﬂ% %ﬁ)é‘&ﬁ&rﬁ% 84 a@ﬁg@%}%@%@k&w mula (1)

speci fied heregn;, and Tn (]-c- I 1-c-6) R a .are as specified
in the def i oHE® e‘t"% @d%g‘%ﬁﬁ’&?mép(ffwgpﬁwfdf)mﬁ TR, (1B PT 3T M uhgr oups
of conpoundsb@bufs@f orkpountly oSpaaiid (Tpshediffuddierein.5 Preferred subgroups are
t hose subgroups of conpounds of forrmula (1) wherein Rya is a heterocycle

| ect f ISt f | ¢l ' l,i di a -
= ot e R R0 B PO om0
wher ei n  edsterestcle a¢lectedfrom theygreupepsisting pf exgrelidine, Siszolidingt ed with one or
two subst i tH&BhSlinyE Hli6mbioliny® Retdh9adbReepme YexahydisthRizefthe; Sbekats
AT R R T e
Cl - Oal kyl o ; ; 2 i car bonyl ,
G - 4al kyl c aeloey fram the groaptasiting 6fCilsatiyl] hydroayCodalkyll dnfinocarbonyl-
oot onall y Sk Wdraf, cRbSHE G kMO ELEl, SRiibcRiboRd Ml S 0OV PO 00
consi st i ng diGh«dikdamigocarbionyly S xaptlylopthiaeylemingriaminasulfony} leal swneyor, car boxyl ,
glli é@' ZZ‘: EX‘? Cg{flalnr kvl n%&ﬁﬁigdlﬂfmlﬂﬂfﬂ di%?e'férﬁlﬂf‘y{vh?r@ﬁ%gch 6f said heterocyle may b]g g
- . onyl. of more prefera erei n_each” af . sai

et er ocyl o SR SERERAMS off mIbp Sutteeiapileina B s drolputringa e <
sel ect ed f rafiGitstlkylg hypdnoxyhralkyl amipocsib @1ylC adakisyl, catbpatyly Oy clkdaxkykcy| |
am nocaj{fo g i f
conpounds of eyt @“%E%?n“%@%ﬁ&giﬁﬁﬁﬁfﬁgﬁ?ﬁ@{ §”:°S °|

i no onor phol i nyl ,

als
het er ocycl eVieei gachqfisaf hieterocyle may br ptian
wher ei n eacdubstituehs sdlebet @onctie groopyorsisting tof Gy, Isidbsiyi(h willeyl, Wi t h  one or

two substitye: t fromthe group consisting of Cl.6alkyl, hydroxy-
G . 6al kyl . %%azr’]%%b;"?‘%@ﬁﬁ%’l 6al kyl |

20 More preferred subgroups are those subgroups of compounds of formula (I) wherein
R™ is a heterocycle, wherein said heterocycle is oxazolidine, thiazolidine, morpholinyl,
or thiomorpholinyl, wherein each of said heterocyle may be optionally substituted with
one or two substituents selected from the group consisting of C; ¢alkyl, hydroxy-

Ci-¢alkyl, aminocarbonylC;.¢alkyl.
25

Further preferred subgroups are those subgroups of compounds of formula (I) wherein
R™ is a heterocycle, wherein said heterocycle is morpholinyl or thiomorpholiny],
wherein each of said heterocyle may be optionally substituted with one or two
substituents selected from the group consisting of C,alkyl, hydroxyC;.salkyl and

30 aminocarbonyl-C;.¢alkyl.

Further preferred subgroups are those subgroups of compounds of formula (I) wherein

R™ is a heterocycle, wherein said heterocycle is morpholinyl, which may be optionally

substituted with one or two substituents selected from the group consisting of C;alkyl,
35 hydroxyC;-alkyl, aminocarbonyl-C; salkyl.

Most preferred subgroups are those subgroups of compounds of formula (I) whetein
R"® is morpholinyl.



25 Further preferred subgroups are those subgroups of conpounds of formula
(1) wherein R7a is a heterocycle, wherein said heterocycle is nDrphoIinyI

or thi omyyghesiosasss wherein each of said heterocyle mayhagRRkleeRad! Y
substituted with one or two substituents selected fromthe group consisting
of d-6al kyl, hydroxyG .cal kyl and 30-Jm nocarbonyl - C . 6al kyl . Furt her
preferred subgroups are those subgroups of conmpounds of forrmula (1) wherein

R7aisah &{gi ich may be
optionally sug‘(s;p# déﬁg%oﬁhfag%@ogsaﬁx% ugs%gtthg %Tglr%e giep dm?r%\gm t he group
consi st i ng pyeferahly gdierejn Alk ignefiydmexy Ci . aal kyl , ami nocar bonyl - O aal kyl . Most
preferred subgroups are those subgroups of conpounds of forrmula (1) wherein
R7a is nmor phpihbhréterrdtRud Qééme%ﬁyeﬁmﬁ@ﬂ@ %myl%o%oﬁrgﬂﬁi)rygrefe”ed

subgroups are th k I's ethylene or t hyl ene re ferably
wher ei n Al kwkl§e‘?1%ﬁ%§ﬁm£ﬁ Mher preferred subgroups are those \/\herel n Al k'

I s C 4al kanediyl, nore preferably 5 wherein Alk' is C2-3al kanedl yl. In

| , ]hb-l? 1), (& 1) R*%prefefablpiseyds Gxﬂ}i
gydoxyd) 6<(31I -(cg/ a4 &@Q:%WB?%E% )(RGiglekyl ja1S0 Ir?%(bl?’)haal) 1) (I-¢)
(1-d), (1-c a?’@k??ce,) (1-c-4). (1-c-5), (Ic6) (1idi1) or

(I-d-2) the radl cals R9, R10, Rl1l1l preferably and i ndependently from one
anot her 1Gr eln@-s-4), Kirb-1) t(I-cRI»dD(E]:—l},&([—bﬂ), (I-e+3), (ReEY (BHcef), Rci6)n@yd-Blawo be

hydrogen; o %)re preferably and i ndependently from one another are
Cl. 6a|kylo l kyl; and R1 is hydrogen or R9, R10 still nore
preferably %r,B Cg4éﬁqu9ﬂablé{ﬁﬂdﬂdep@qw@bf3@'§r9ﬂeé?° qarg CLalkBar kyl , R10 is

RO ' - O Cl. 6al kﬂ“-am6&91 aﬁdh%imemnxﬂ alsSbbthy&e ay@er stood that the above
defined subgy oS oun of f.or ae (1-b), etc. as well as
any ot her ggbg gg g??r?i FSW?“&F% (gﬂto ?Bn ?gecgmigr any prodngs,
N- oxi detS addi th oR-Ganlkyl; a@fb& 'érhydhggeandmes, net al conpl exes and

st er eochem RARMYili S8 fefer;wﬁ@(gf akYThdFO M RAyarbgen;RRr t i cul ar subgroups of

t he corrpoun b re.t relo) nds of formula 25 (1), or any
subgr oup of E?Fbé?hﬂ'ﬁf 01’51{ h’r&]@“‘@'& cﬁfyedﬁ)ﬁéﬂgeﬂerel n, wherein Gis
CG | oal kanediyl, nore in particular wherein Gis net hyI ene. Qther particular
subgr oups oft ig to ée andepstesdiihatake dbovedbned spbgroapstdfesap ot of fuitutak (I-a),
20  (I-b), etc. as well as any other subgroup defined herein are meant to also comprise any
prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and
stereochemically isomeric forms of such compounds.

Particular subgroups of the compounds of formula (I) are those compounds of formula
25  (I), or any subgroup of compounds of formula (I) specified herein, wherein G is
Ci-0alkanediyl, more in particular wherein G is methylene.

Other particular subgroups of the compounds of formula (I) are those compounds of
formula (), or any subgroup of compounds of formula (I) specified herein, wherein
30 (a)R!is other than Ar’; or wherein
" (b) R!is Ar' or a monocyclic heterocycle, which is as specified in the definitions of the
compounds of formula (I) or any of the subgroups thereof.

Further particular subgroups of the compounds of formula (I) are those compounds of
35 formula (I), or any subgroup of compounds of formula (I) specified herein, wherein
(c) R!ispyridyl optionally substituted with 1 or 2 substituents independently selected
from the group consisting of halo, hydroxy, amino, cyano, carboxyl, C; salkyl,
Cyealkyloxy, C1.ealkylthio, C;_salkyloxyC salkyl, Ar', Ar'Ciealkyl, Ar'C;.salkyl-
oxy, hydroxyCi.salkyl, mono-or di(C;.salkyl)amino, mono-or di(C;.salkyl)amino-
40 C1ealkyl, polyhaloCy.alkyl, C; galkylcarbonylamino, C; alkyl-SO,-NR*-,



formula (1), or any subgroup of conmpounds of fornula (1) specified herein,
wherein 30 (a) R is other than Arl; or wherein (b) RLis Arl or a

monocycl ivgohglspsgsycl €, which is as specified in the de;l,icrfiéljz Ss5ho t e
conpounds of formula (1) or any of the subgroups thereof. Fur er particul ar

subgroups of the conpounds of fornul a184) are those conpounds of 35 fornula
(I'), or any subgroup of conpounds of fornula (I) specified herein, wherein

| ependent | y SEPOERI G oSl SOt NR“PRE! BOGUIREIEAE® i o,
cyano, car boxyplo(- @Hzﬁizk@n,cl@lkﬁm Iy GH-Q)=,6al kyl t hi 0, C1. 6al kyl oxyCi
al kyl, Ar',  AAL - S| loxy(-CHY- gﬁ%@alam brion&-6Y di(dLy. cHiN c?éﬁlm&ﬁitﬁy szrmrLo or

di (g . 6al kyl)amnm no, m)no or al kyl') am no 40 "Cl. e6al
pol yhal oCl . 6aI°R§ﬂ°re igpadicRlar car bonyl ani no, C3. 6al kyl - SC2- NR 4 -,
2005105887 J(dPCRI*I 1Eﬁ5&ﬁ13'né1ﬂﬁﬂtﬁﬂﬁ with1 BorA substiifibnivsRii lependenthy dejdcted rom ﬂmny I

-C(am - NR$R " h

C - cal kyl oxy( Qb&xy,&l@kﬁk ﬁ@%@x&@‘ S)Iﬂalk}g?l%' nono- or

di (G - 4al | cyl )(§m L@Ikzlo@yepre’@m wnerqu particular 5 (d) R is pyridyl
substi EUt EQe¥MHIEk 1@b&ﬁb§amﬁmqrﬁrs sibMHaIREE §RIdgeM dnd %élb@tédfgbﬁrfhé Ihe grogp
consisting o al I ryl oxy an
(O - cal kyl oxy fg%‘*‘%%epéﬁ%?’\ﬂ?graéﬁﬁj \‘%J)ky@;(yr T EIFPHyl substituted
with 1 B 2Ds® sSp)tndg}mbstlmﬁépmthdmﬂZIsybsmaiemasmdlep‘endmﬂyhelectgd Gom thensi sti ng

of hydroxy, gnﬁllplé)ﬂl s‘cﬁglo@h gxﬁndz@g?]k@x%megﬁewlse g (f) R is pyridyl

substituted w_t substitu epen ect ed fromthe group
consi sting @ Ry 361@}’1 %HI?EF‘ d e 313' %&M%IWOI feseRbly Whergila | s
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20 pyrazinyl, or pyridyl; or wherein
(k) R' is Ar', quinolinyl, benzimidazolyl or a radical of formula (c-4) wherein m is 2,

pyrazinyl, or pyridyl;

wherein each of the radicals in (j) and (k) may optionally be substituted with the
25 substituents specified in the definition of the compounds of formula (I) and in
particular pyridyl may be substituted as specified above in (a) to (i).

Further embodiments comprise those compounds of formula (I) or any of the subgroups

of compounds of formula (I) wherein

30 (1) R'isAr!, quinolinyl, benzimidazolyl or a radical of formula (c-4) wherein m is 2,
pyrazinyl, or pyridyl, wherein each of these radicals may optionally be substituted
with one, two or three radicals selected from the group consisting of halo, hydroxy,
Crealkyl, Cyalkyloxy, Ar'Cyealkyloxy, (Ciealkyloxy)Ci.salkyloxy; or more
specifically wherein

35 (m)R'is Ar', quinolinyl, benzimidazoly] or a radical of formula (c-4) wherein m is 2,
pyrazinyl, or pyridyl, wherein each of these radicals may optionally be substituted
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Preferred subgroups of compounds of formula (I) or any of the subgroups of
" compounds of formula (I) are those wherein G is a direct bond or ‘inethylene and R is
as specified above in (a) — (s). Further preferred are the compounds of formula (I) or
25  any of the subgroups specified herein wherein G- is a direct bond and R is a radical
(c-4), in particular wherein m is 2, optionally substituted with up to two radicals
selected from C;.galkyl. Further preferred are the compounds of formula (T) or any of
the subgroups specified herein wherein or G is methylene and R' is as specified above

in (a) — (s), but is other than a radical (c-4).
30

Further particular subgroups of the compounds of formula (I) are those compounds of
formula (I), or any subgroup of compounds of formuia (T) specified berein, wherein R’
is hydrogen.

35  Other particular subgroups of the compounds of formula (T) are those compounds of
.formula (T), or any subgroup of compounds of formula (I) specified herein, wherein Q
isR.
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25
A further interesting subgroup of compounds are those compounds of formula (T) or of
any of the subgroups specified herein, wherein Q is R’ and the latter is C;_salkyl
substituted with a heterocycle or R’ is C1 ¢alkyl substituted with both a radical -OR®
and a heterocycle, wherein said heterocycle is morpholinyl or thiomorpholinyl, wherein
30 each of said heterocyle may be optionally substituted with one or two substituents
selected from the group consisting of C;.¢alkyl, hydroxyC;salkyl and aminocarbonyl-

Cralkyl.

Still a further interesting subgroup of compounds are those compounds of formula (I)

35 or of any of the subgroups specified herein, wherein Q is R’ and the latter is C;.¢alkyl
substituted with morpholinyl, which may be optionally substituted with one or two
substituents selected from the group consisting of C;.¢alkyl, hydroxyC;¢alkyl,
aminocarbonyl-C; ¢alkyl, or preferably wherein Q is R’ and the latter is C;.¢alkyl
substituted with morpholinyl.
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25 selected from the group consisting of C;¢alkyl; or
(b) wherein each R’ is C;.¢alkyl substituted with a heterocycle or R” is C;galkyl
substituted with both a radical ~OR® and a heterocycle, wherein said heterocycle is
oxazolidine, thiazolidine, morpholinyl, or thiomorpholinyl, wherein each of said
heterocyle may be optionally substituted with one or two substituents selected
30 from the group consisting of Cysalkyl, hydroxy-C,salkyl and aminocarbonyl-
Cisalky]; or
(c) wherein each R” is Cyalkyl substituted with a heterocycle or R7 is Cyalkyl
substituted with both a radical —OR® and a heterocycle, wherein said heterocycle is
morpholinyl or thiomorpholinyl, wherein each of said heterocyle may be
35 optionally substituted with one or two substituents selected from the group
consisting of C;¢alkyl, hydroxyCi salkyl and aminocarbonylC;_salkyl; or
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Ar’Cy alkyl, (Ar%)(hydroxy)Cy.salkyl, Het-Cysalkyl, hydroxyC;.salkyl,
(Ciealkyloxy)Cy.ealkyl, (hydroxyCy salkyl)oxyCy.alkyl, Ar'Cy salkyloxy-
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(g) R*and R* are each independently selected from hydrogén, hydroxyC; salkyl,
aminocarbonylC; galkyl, mono- and di(C;-salkyl)aminocarbonylC, satkyl; or
25 wherein
(b)) R*and R™ are each independently selected from hydrogen, hydroxyC; ¢alkyl and
aminocarbonylC, galkyl.

Other interesting subgroups of the compounds of formula (f) are those compounds of
30 formula (I), or any subgroup of compounds of formula (I) specified herein, wherein
R*® is hydrogen and R™ is as specified above in the restricted definitions (a) to (h).

Other subgroups of the compounds of formula (I) are those compounds of formula (),
or any subgroup of compounds of formula (I) specified herein, wherein
35 (a) Ar’is phenyl, phenyl annelated with Cs.scycloalkyl, or phenyl substituted with 1.,
2, or 3 substituents selected from halo, cyano, C;.¢alkyl, Het-C; galkyl,
Ar'-Cy ¢alkyl, cyanoC.salkyl, C;.salkenyl, cyanoCy.ealkenyl, R%-0-C;_¢alkenyl,
Cs.salkynyl, cyanoC;.salkynyl, R®-0O-C; galkynyl, Ar', Het, R®-O-, R®-S-,
R%-S0O-, R®-S0;-, R®-0-C; ¢alkyl-SO;-, -N(R®*R®), CF3, CF;-0xy, CFs-thio,
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(d -6al kyl oxy) C 4al kyl , ani nod sal kyl s24nono- and
di (Cl. 6al kyl )am nod . 6al kyl, carboxyl d sal kyl, am nocarbonyl C, - 6al kyl,

nono- and di c |68 Ree and Reb
are each |nd(e§6ngg=qsyﬁ qg@tg ﬁ(ﬁga%yh Cgl:gg %me(gg’f%ﬂgﬂ
ani nocar bonyl @ sﬁF@i-CleWb-N@mR TQl Hﬁl-ﬁ?é’@dr bonyl O 4al kyl ; or 25
\r/]\hgrel nCE h)I Eqéb@:@é(? hjlgmgyi? J;, %E@L cmi@_;)m hydrggen f
ydr oxyCr sa 8? )n@nk@coﬁe %iﬁ gg‘% esting subgroups o
t he compounds 1k (% ’forrrula I or an
rs]ul(:j)grmrjnm)ﬁ of cHNBIRTHISED)H, GSM(&NH)), specified herein, wherein (Re; i? ) d
ro ena P& @Qg_g r t ijons (a) to
(K). gCI her s%rﬁp@&% eaH(l:eg%poun @saﬁc?m#ﬁﬁ;ﬁl{eh?lsgﬁseﬂ@ %@gﬁcénpounds of
formula (L), Pf%ﬁ?s‘%‘fﬂw supithrl asrpbititiestsorelectsd Morphala, cyaeci fi ed herein,
wherein 35 (a)Célkyl] HettOgalkyl, Aphenylkyd/uyatod; gdkyl ¢lyalkenylcosaharal kyl , or

Claal kyl - et by bA?wa&mséaﬁk%ﬂ@ﬁt | Z‘f&?@%‘%ﬁﬁ%ﬁ%ﬁ S N

cyanoC21®al kerm‘,,Hmlb O- R 0l KE90-, R“-E0:6 1G1lealkdySOmuCNRERR)NY | |
P2-,

R6b- O Q 6al kyrmi ; RAIG(=0 “ﬁ% -Gy s NETRE: (=0$6Rﬂ5@cw
R6b- O Cr sal kyl | 58871
PCT/ EP2004/ oés%zgz Cus a@?b@y %%c?aww ?%a éﬁiﬁ{f!

aRGl) - d . 6al kyl ,

R6b- O d 4al ky|R®BECED) A 4alkidy NREREY-
R6- C( O - O sal kyhs ot -OC(an') Cl- 6al kyI N(R6aR6b) C(am) -d aal kyl, R

-C(- 0O _NR6b- Clam - NR6b Cl. 6al kyl, R6c-C(O) - OCl sal kyl, 5
N( R6aR613 - deDpy-is phml,@bequi-annela(é%l)wwcf syglpaliehy orpbwaﬂwbsamvatba,%m th CS
-7cycl oal kyl , o3, o@b@tﬁmloraymwm@ﬁteﬁleuddfﬁohhal@,cy@fo @lmtm G 0hkylor With |

O 2 GuoeL V908 9L S W ‘iya%&%%;;g@%%

R6b- O C3aal ke@$MLm9m¢Wyy%msedmw,, fsﬂ,kyny] 10 Ar',

et Reb O cﬁeR@@c PG ko) A0.C. 1 )
5 R N g Wi e ko gt O

-0-C(=0)-Cl.6a1kyl, NR*R®)-C(=0)-C1.salkyl, R¥-C(=0)-NR®-;
(d) Ar? is phenyl, phenyl annelated with Cs 7cycloa1kyl or pheny] substituted with 1, 2,
or 3, or with 1 or 2, substituents selected from Cma]kyl Het-C, ¢alkyl,
Ar'-Cy galkyl, cyanoC;.ealkyl, Cy ¢alkenyl, cyanoC, alkenyl, R®-O-C;s salkenyl,

25 Ca.¢alkynyl, cyanoCy.galkynyl, R®-0-Cs_alkynyl, R®-0-C; salkyl, R®-5-C1 salkyl,
R®-§(=0),-C;.¢alkyl, NR*R®)-C; salkyl, R®-0-C(=0)-C;¢alkyl,
NR®R®)-C(=0)-C,¢alkyl;

(e) Ar” is phenyl, or phenyl substituted with 1, 2, or 3 substituents, or with 1 or 2
substituents, selected from Cj.salkyl, Het-C.salkyl, Ar'-Cy¢alkyl, cyanoC; ealkyl,

30 Cagalkenyl, cyanoC; galkenyl, hydroxy-Cs.alkenyl, C;¢alkynyl, cyanoC,.¢alkynyl,
hydroxy-Cs.¢alkynyl, R®-0-C.¢alkyl, amino-S(=0),-Cy¢alkyl, NR*R®)-C; ¢alky],
R®-0-C(=0)-C.salkyl, amino-C(=0)-C;_salkyl, mono- and di-C;salkyl
amino-C(=0)-C;salkyl;

® Ar? is phenyl, or phenyl substituted with 1, 2, or 3 substituents or with 1 or 2

35 substituents selected from C;alkyl, Het-Cy.salkyl, Ar'-Cy.salkyl, cyanoC;.¢alkyl,
Ca.¢alkenyl, cyanoCy salkenyl, C, salkynyl, cyanoCj ¢alkynyl, R®-0-C;ealkyl,
amino-S(=0),-C1.salkyl, RG"-O-C(=O)-Cl.5a1ky1, amino-C(=0)-C¢alkyl, mono-
and di-C; galkylamino-C(=0)-C;.¢alkyl;




R6' - O-C(am -G - 6al kyl, N(R6aR6b)-C(=0 -Cl . 6al kyl, R6¢c-C(O -NR 6b-,
H2N- C(=NH) -, 15 (c) Are is phenyl, phenyl annelated with Csvcycl oal kyl, or

phenyl Sl&bétzb(kﬂfsﬁ’ﬁ with 1, 2, or 3, or with | or 2, su | ected
from hal o, cyano, &14a| kyl, Het-Cl-6al kyl, Ar'-Cl aal ky%ﬂé%%ﬁo@%i@ﬁkyl ,

C2, 6al kenyl , cyanoC2aal kenyl , R6b-O Gaa—alkenyl C2. 6al kynyl ,
cyanoCZsaI kynyl, R6b-O C3.6al cynyl, Ar', Het, R6'-O, R6-S-, WO SO2-,

- b k

bSO a1 1R %hf?%ﬁsggw&% 1ok bl At

al kyl,  R6b- Gubgtit@ntselegtedifom CiNalkyRRGTs @@ﬂ@la@da@m«@(ﬂ)mawhm NR6b (d)
Are is phenyl g1dR@86m @{‘Wth?@m%@ éﬁ,jzﬁd/ﬁhﬁaldf@éo -Clgilkﬁheny' substituted

with 1, 2, or 3, or w substiituents sel ected from C aal kyl

Het - Cl aal kyI Ar' -Cl 6al kyl , cyanod. 6al kyl, C2-6al kenyl, cyanoC24al kenyl
Rbb- O C3aal Thedipitations Wons ey AR seyRRaified mosder (Rsn(edabeys Arafombly

%%l OOC(CI %&b lylto a:BGhiQSe a&%i;a/fammﬁﬁ%o&“%ﬁg @@ﬂlbﬁ)ﬁhbsull’d(tm% G a;’il kyl',

a @ e z: 1,9 phenyl, or pheny
substi t ut e&a‘g}ﬁlm WIb %Rsuat?g{of?u P%éregfa%ﬁa{ ' or 2 substituents,
sel ected from C aal kyI Het - Cl4al kyl, Ar'-d aal kyl, cyanoC -6al kyl, 30
C2aal kenyl Othgmsub@ﬁupsldf dre)domphgmﬂscmi forﬁﬁha([)lamﬂabse ooipaintdsrofiformula (1),

Cz ' S(=0) 2- C aal kyl ,
N Reare o éﬁ“"% ARl U W ol e gh‘é%??arﬁw( “rbno and
di - Cl 4al kyl(h) 1?15’“"@’1-%9}’5@58‘%%‘%016%“9}1: HoteCrisalkpndrytrsalldlphenyl subst it ut ed

wth L 2, or 6@ L, GRilReng, oy dulletyPCARIS M bydnseniatioag] ect ed f rom
aal ky

| k |,
cyanoC2. 6al keln{ ﬁpmy] J(a@ lar/’n ja%( 81(?(2{)%6 ﬁ@zigl k)e/lny
am no- S(=0) z- @hala+<1‘(v0) quﬂ}@ﬁ@)an@ﬂla@mwlanmn-ﬁbiﬁf@#m,a@d kyl, nono- and
di - Claajsyl an nQﬁy—ﬁx}theIQuﬂﬁinlﬁm M@:@W%f@étﬁ@&@@éyﬂ%zo -25 (9)

Are is phenyl, g&glpfé’ substi.t ut e) \K\n or 3 substituents or with 1
or 2 subst.tﬂ’éﬂ‘i@ edRtestrichnsEAg %)y?f R6b O Cl aI kyl and
ani no- C( am)@)CArGaphkenyt s%sﬁmiséhmhﬂ%g‘BOf-@Qalkﬂ dainoyC(=0)yCialkyl; & pieaylkyl and

am no- ¢(an) - Gy th dwi 'cﬂ‘ £Ji2§r1 0 j‘él H&?tdnh gh&{%ﬁ y Ry 2 as

speci fi ed under ve prefera 0 any Arz belng part of a
radi cal RR oFUb%‘@eﬂéYl nefmtkwoetpbgﬁqbp @Hmﬁﬁlaen%faﬂ gbgye IR 4
Rabwher® n Rafesmietlomdr(a)talig). s or are a radical Are. Other subgroups of the
conpounds of formula (1) are those conpounds of forrmula (1), 10 or any

subgroup of,CAROKRAS e Ldkitichs b APREE A IS &) 1) He Breferably
apply to any Ar* being part of a radical R? or R* being C;.¢alkyl substituted with a
radical Ar”.

25

Further subgroups are compounds of formula (I) or of any of the subgroups of

compounds of formula (I) wherein:

(2) R® in particular is hydrogen, Cyealkyl, Ar', Ar'Cy.¢alkyl, Cy.¢alkylcarbonyl,
Ar'carbonyl, Ar'C, salkylcarbonyl, Cy.salkyloxyC; alkyl, aminoC; salkyl, mono-

30 or di(C;¢alkyl)aminoC; ¢alkyl, hydroxyC;.salkyl, (carboxyl)-Ci-salkyl, (C;-¢alkyl-
oxycarbonyl)-C; ¢alkyl, aminocarbonylC;galkyl, mono- and di(C,¢alkyl)amino-
carbonylC, ¢alkyl, aminosulfonyl-C; ¢alkyl, mono- and di(C; ¢alkyl)aminosulfonyl-
Csalkyl, Het, Het-C, salkyl, Het-carbonyl, Het-C;¢alkylcarbonyl;

(®) R% more in particular is hydrogen, C;¢alkyl, Ar', Ar'C, alkyl, C; salkyloxy-

35 C1¢alkyl, aminoC; galkyl, mono- or di(Cgalkyl)aminoC;¢alkyl, hydroxyC; ¢alkyl,
(carboxyl)-Csalkyl, (Cisalkyloxycarbonyl)-C; salkyl, aminocarbonylCi galkyl,
mono- and di(C;¢alkyl)aminocarbonylC, galkyl, aminosulfonyl-C;_¢alkyl, mono-
and di(C,¢alkyl)aminosulfonyl-C;salkyl, Het, Het-C, galkyl;



(h) A? is phenyl substituted wth Cl4l kyl, Het-Cl.6al kyl, Ar'-d 4al kyl,
cyanoG 6al kyl, C2-6all cenyl, cyanoC2-6al kenyl, C2-6al kynyl, cyanoC24al kynyl

e- O Cl dalkyhoospsgsip- S(=Or & al kyl, e-O C(an)-Cl - 6al kyl PCT/EP2004,053620
am no- C(am - C1- 6al kyl , nono- and d| Cl - 6al kyl am no-C(am - . 6al kyl; and 15

optionally further substltuted with oB& or with two of the substltuents of
Arz rrentloned above in restrictions (a) to (g); or (i) A? is phenyl

Subst 1 tut edWR propEgin ?é’@&“"‘gf‘g?‘k"‘f’@éﬁ R o eeRs
bstitut th - a o) al'l t |
e a1 R ol
megt It o?e? abO‘(E.sa]]gylZ@MﬂEj‘!lbmbﬁbﬁﬁbﬂ) -Calalkyd, aﬁﬂx)ocafahﬁylbllgam;a,tm@ms allgP the .

supstitutl ons refera a (6]
any Ate being dlggffaﬁﬁlfglq&g%ff 18’e‘ ﬁ?’?ﬂ%’{“ﬁ@%{ ?ff) sti tﬁt edp\?\n %/h a
radi cal SAre. 2¥Crealkyl)amirnsalionyltossatiryd, Hatithealkls of forrrul a (1) or of any of

h b f I
hyr ogon, Gy | SO HERlR0 by RO €L A C R alnoC R, Py

Ar' d 4al kyl cam¥ E‘mf}’é @H(YQ& Méﬁ%i Fyipoc Vﬁ:{}@? mnosq#%%bo%l or

di (Cl- 6al ky| ) alicaikyd] mosihishyl-Cayalkylx(eR Saithey in phriaddrdxpydreged; cal kyl , (G .

@i (G- 62l ky1 ) SEGICAGE e ARG RSB BBl . g
di (Cl1- 64 kwe% & lﬁéxdmg%@héallt.YLr@ rayAr Creatkyliqs R Ushsénogmr Cll@iﬂt@]ﬂbo nyl ,

Het - C 4al kyl c3¢ begiygen. (D) R6a nore in particular is hydrogen, Cl4alkyl, Art,
Ar' ClL. 6al kyl, O -6al kyl oxy 35 d 4al kyl, am noGi - 6al kyl, nono- or

(Claal Kyl SAEEPRgoRRE egpmeiﬁpﬁs‘)éymﬁaabﬁéméa g FRBErduRS - and
al kyl o ; an
di (Cl. 6al k;do)@nundsoﬁfdrmulal(()lmdnyl am nosul fonyl - C14al kyl , nono- and

di (O - 6 ky, A He r 05/ 058871
PCTI EP2604/ iy {I(?lfGﬁ“(ﬂ |Brnmpa & M@ |%/&)% Fogen, CL.6alkyl,

Ar1Q . 6al ky(g It:lﬂfﬁfe@ﬂ kyl am noCl 4aRyl, nono- or

di (G -6al kyl )am noCl 6al kyI hydroxyCI 6a] 41, (car boxyl)- C1-6al kyl,

(Cl1. 6al kyl omyeegr aongou&ﬁlolsfdnnuﬁ R ePdnyUTYh dubgrd éf,co@amds and

di (d - 6al kz‘%o lmlﬂlgcaTbonyl G - 6al kyl r([)am nosul f onyl - Cgﬁ%al Ky nono- and 5
di (Cl-6al k 'sul fonyl - Cr4al kyl, Het-Cl-6al kyl; (d) R6a further in

parti cul@r (el Ary greferebly l@eﬁﬂlokyllenymmfaﬂ Ryt upaord uiskitugats joy iwith up
hydr oxyCl. 6al |t ¥lsubstint0srihitlr né-s@sktitasht, s@SBEORGH BABYhYaSS! EYdalkyl,
am nosul Tonyl - - oxyCyealkyl, trifluormethyl, and Cy alkyloxy:
(B) Ar' more preferably is phenyl or phenyl substituted with up to 3"substituents, or
with up to 2 substituents, or with one substituent, selected from halo, hydroxy,
25 Ci¢alkyl and C; ¢alkyloxy;
(c) Ar' more preferably is phenyl or phenyl substituted with up to 3 substituents, or
with up to 2 substituents, or with one substituent, selected from halo and

Crealkyl.

30  Other subgroups of the compounds of formula (I) are those compounds of formula (I),
or any subgroup of compounds of formula (I) specified herein, wherein
(a) Het is tetrahydrofuranyl, furanyl, thienyl, thiazolyl, oxazolyl, imidazolyl,
isothiazolyl, pyrazolyl, isoxazolyl, piperidinyl, homopiperidinyl, piperazinyl,
morpholinyl, pyridyl, pyrazinyl, pyrimidinyl, tetrahydroquinolinyl, quinolinyl,
35 isoquinolinyl, benzodioxanyl, benzodioxolyl, indolinyl, indolyl, which may
optionally be substituted with oxo, amino, Ar', C; salkyl, aminoC; 4alkyl,
Ar'Cy salkyl, mono- or di(C;.galkyl)aminoC; alkyl, mono- or di(C;salkyl)amino,
(hydroxyC,.salkyl)amino, and optionally further with one or two Cy4alkyl radicals;
or



C dal kyl, norpholinyl-Clslkyl; (e) R6e further in particular is hydrogen,
hydr oxyCl. 6al kyl , am nocar bonyl C1- 6al kyl , anli nosul fonyl - 4al kyl ; or

wher ei n %o e6vs/ o5z | s hydrogen, CL.6alkyl, Arl or AriCly bo IS
hydrogen or C -6al kyl;, or R6a is hydrogen. Further subgr@gh%isi é‘éogf%b(??rpou ds

of formula (1) or of any of the subgr8i@ps of conpounds of fornmula (1)
wherein: 15 (f) R6' preferably is hydrogen or C .6a]lkyl; or nore preferably

hyd I ds of
Formul a (1 O Fef A8 EbRARIN fray Bichin, Wxﬁ%‘;*/lqﬁn%ﬁoﬁmfz”‘?‘ii‘“ 20 (a)
Art preferabl Wl‘ﬁ@hdh@ﬂwob’i, pmgﬁwl @9@913@@@@& piperszinyd, merpholinybst i t uents, or
wth up to 2 ;1 ohn?phs@qﬁlﬁgﬁy[ om hal o,

b TR sy e mimpuan e i ek L)

3' sti bstsi tuents@sumtedwﬁltdsxo,mmm Ar'sGhsikyl, amial; salkylyandroptiomally furstter t uent |
selected fro Ioge 6?54@ kyl and Cl-O0kyl oxy; (c) Arl nore
preferably |s§§ eny o eny stituted with uptoSsubstltuents or

r p
with up to® ﬁ%n@@nybpmqﬂlw@ﬂbﬂw@mh pyipidingb quineimilhal o and
Cl al kyl. 30 @Q@doBfiylswiigh 8iapSpténalll e §1§H§ﬁﬁtbﬂdﬁﬂ£ﬁnefoﬁﬁmltﬁ4d]@l radicgls! hose

Cpeciitea Ao G Rty phicnday ORISR on BRI b A paRimtoll ony1

thi azolM, oxa&hﬂalst or i mi dazolyl, isothiazolyl, pyrazolyl, isoxazolyl,

pi peri di nyI (@ m%&ﬁ{dﬁ%pyl pi per azi nyl , rmrphol i nyl, pyri dyl, pyrazi nyl ,
pyrlnrldlnyl tetrahydrqu|noI|nyI qui nolinyl, 35 isoquinolinyl,

benzodi oxan I nzo |ndoI|n |, .indolyl, which onally be
substitute g’ﬁ‘i“ﬁ%"fth presﬁmgaymcon%%qsrp@@pg%q ﬁ%@@ 14a| kg;l
rrﬁng- or duwlfe;enﬁal GyR)aamlRﬂﬁe asipldified abooa in-the defihitionlof Gornduld (por e

CI 4
S ol %%8% s o8 BTl “ﬁj*&i@g 51*‘“’ Y
t et r ahydr of@} Ry Pt RY andRyis slestasfyom -NGR'* d‘zdl R RN ,ﬁma]hfh dazol yl,
pyrazol yl', i sqf@agied thmbﬁbedrlt% @ﬁ&suuﬁmae&ar fréth Bydrox P Icpafoamm or

rovphiol oyt sﬁéﬁ“ﬁﬁi s T Sl ot S B R b8
i ndol yl, whi chmdra iphydrogea} by be 5 substituted with oxo, anino, Arl,
Cl. 4al kyg . @frione bl RBLky R id Blectid @R AVRFHY! (RIS*)N-CO-; C1.6alkyl
optionally substituted with hydroxy, cyano, Ar?, Het or -N(R**R™); C.¢alkyl
substituted with hydroxy and Ar?; and C, galkenyl substituted with cyano or Ar’;
and the other one of R?® and R* is hydrogen; or
(c) one of R* and R*® is selected from (R*R*™)N-CO-; C, alkyl optionally substituted
25 with hydroxy, Ar2, Hetor -N(R“"R‘“’); and C,.salkenyl substituted with A% and the
other one of R* and R is hydrogen; and
in case R? is different from hydrogen then R? is hydrogen, C;.salkyl or halogen and
R*® is hydrogen;
in case R is different from hydrogen then R is hydrogen, Ci4alkyl or halogen and
30 R is hydrogen;
Ar?, Het, R* and R* are as in the definitions of the compounds of formula (T) or as in
any subgroup specified herein.

Another particular embodiment of the present invention concerns compounds of
35  formula () wherein Q, G, R! and R’ are as specified above in the definition of formula
(D or as in any of the subgroups of compounds of formula (I) specified herein; and



with one or two Cl4al kyl radicals; or (c) Het is furanyl, thienyl, pyrazolyl
I soxazolyl , nmorpholinyl, pyrimdinyl, quinolinyl, indoli nyI whi ch may
opti onal lwobgysressi i t ut ed with one or two CL.4al kyI r adi 52 t is
nor phol i nyl, which may optionally be substituted with orll’gﬁ{)r ?%og%gzb"i al kyl
10 radicals; or (d) Het is norpholiny28- A particul ar enbodi ment of the

pr esent invention concerns conpounds of fornmula (1) wherein Q G Rr and R5

are as spe 1) f ar, 5 any of
t he subgPoS%)[ of oggmrrpgg%% éégb?c?éaﬁ%‘giqg )&f— bc’ @Ubgyl(déhoga{uﬁgn#&“ dér ei ny(a)
one of Rla and‘“ﬂ@é{ VAT et -NR R RABEBGBOAT ; wd they| Ky |

substi t ut ed womrmm{%m%wdgg@r&s sel ect ed from hydroxy, cyano, Are,

other one P R SERG ? 255 tk“@h‘b% by el Rl pitfa %S 1"

sel ect ed f r omwith(tiRdeoRgSAT Hm )GO-NRE) A8 latrd o calienibubstitgted witht i t ut ed

wi t h hydroxy, A&y%ﬁ@the%"dfer Eggfﬁm %a@ ggg 6a| kyI substituted with
subst] tuted ‘W t

hydr oxy and_Arz; ano or and the
ot her one dP &n&f gﬂR@a Bs 1% ﬁP QS‘FHX%“PSQ}H@dB‘f‘th dAfQée’i s sel ected

1I‘_kraom (R4a’\1|e) N- GNI—](R Mkki?)LAf?pﬁnd:thabﬂhyr@HbﬁR?‘tauﬂR& 1sB§dmgénElohydroxy,h Are,

t or - t her one

of Rea an((jl%ﬁgeg’ %ﬂ g)ﬁs%b I@@%@ﬁj@%&&ﬂ%@@g@q rom&‘ﬁ% gen then

R2b is Wydr og@n-N@l )@é?l@pﬂﬂmotbﬁlogg@fRaMR ydsogepdr ogen; in case R3a is

di fferent f(hP'25‘1119!SF'I&"Q&H'R‘ﬁ“’hﬂllﬁﬂ(%T ditly aeRtutefwith RS o NRYPA/Nd 30 0
&n

I s hydrogen as in the deflnltlons of "t he
conpounds  of faﬁﬁamfl}’lgh group speci fied herein. Another

particul ar (e)rrtmelnﬂkﬁtandk“tmelmibﬁepmomnymsmmdmmcm Y therudlserof 35

formula (1) %E%fﬁz"gndﬁaﬁ y@,Pge 5 are as specified above in the definition
of fornul a

(1 as |naan e .subgroups of co n of formula (1)
speci fi BY I"@r @nﬁo gndm‘é\ls3 %5@@1?‘10113@?!'? ted Vg @3&3“ A%S andghe ope of Rea
and Rae is selﬁs&e&éfﬁ%ﬂ%ﬁ@@&b@ﬁ} cd aal kyl opt i onal |y substituted

wi t h hydrox ’asArl@‘isg?& c?%%%enm (iiz%h%‘tjo r)C106 4&1 ed with Ar';

and the other one rogen; ea and Rae is
sel ect ed f rioifrqgR®) HN-CO-; Cr aal kyl optionally substituted 5 with hydroxy,

Are, Het, -ihldhid®R?® Erdlffé\ﬂéﬁﬁﬁonf\ﬁﬁirog%ﬂ@heﬁa{%iﬂ'h&%gén SubiShiklHdmaR st h
20 hydrogen;
Ar?, Het, R* and R* are as in the definitions of the compounds of formula (I) or as in
any subgroup specified herein.

Another particular embodiment of the present invention concerns compounds of

25 formula ([) wherein Q, G, R' and R® are as specified above in the definition of formula
(@) or as in any of the subgroups of compounds of formula (I) specified herein; wherein
R* and R** are as defined in (a) — (j) above and R? and R*® are both hydrogen.

Another embodiment of the present invention concerns compounds of formula (T)
30 wherein Q, G, R! and R are as specified above in the definition of formula (I) or as in
any of the subgroups of compounds of formula (I) specified herein; wherein
(k) one of R** and R is Cgalkyl; and the other one of R* and R** is hydrogen;
in case R is different from hydrogen then R?®is Ci-salkyl and R is hydrogen;

in case R* is different from hydrogen then R* is C; salkyl and R*® is hydrogen.
35

Still another embodiment of the present invention concerns compounds of formula (I)
wherein Q, G, R! and R’ are as specified above in the definition of formula (T) or as in
any of the subgroups of compounds of formula (I) specified herein; wherein



Ar'; and the other one of Rte and Rae is hydrogen; or (1) one of Rea and W
Is C.salkyl optionally substituted with hydroxy, A?, Het, -NH(R4a) or

-N(R4a) Ay@o@ndsdne other one of Rte and Rae is hydrog e of Rea
and R3a is Cr_6al kyl optionally substituted with hydr ox%Tﬁm&m&G 10 or

-N(& Are; and the other one of RRa and9R3a is hydrogen; (h) one of e and R3a
Is Crdalkyl optionally substituted with -NH(ea) or -N(Rd4a) Are; and the

opL i onal 1y su§f’?" R bR R O ioh ooV RARCR) Wb iy 2

hydrogen; 15 hydrogshe of Rea and R3a is CI sal kyl optionally substituted with
-N(le) Ar2; anamtdmon@bflg%m”cghwg 483a i s hydrogen in case e is

di fferent f.rom hydr b i S pgen, or and Ribis
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20  CgalkyloxycarbonylCi.galkyl, hydroxycarbonylC;salkyl, Het or Het-C;alkyl.

Preferred compounds are those compounds listed in tables 1 through 13, more in
particular the compound numbers 1 to 128, 131 to 153, 161 to 164;-171 to 182, 185,

and 192 to 293.
25

Most preferred are:

- compound 3 in Table 1, exemplified in example 11, the name of which is
2-[6-{[2-(3-hydroxy-propyl)-5-methyl-phenylamino}-methyl} -2-(3-morpholin-4-yl-
propylamino)-benzimidazol-1-ylmethyl}-6-methyl-pyridin-3-ol,

30 - compound 58, in Table 2, exemplified in example 14, the name of which is
2-[6-{[(3,5-dimethyl-phenyl)-(2-hydroxy-ethyl)-amino]-methyl} -2-(3-morpholin-4-
yl-propylamino)-benzimidazol-1-ylmethyl}-6-methyl-pyridin-3-ol,

- compound 59, in Table 2 the name of which is 2, 2-[6-{[(3,5-dimethyl-pheny])-
(3-aminocarbonyl-propyl)-amino}-methyl}-2-(3-morpholin-4-yl-propylamino)-

35 benzimidazol-1-ylmethyl}-6-methyl-pyridin-3-ol

as well as the prodrugs, N-oxides, addition salts, quaternary amines and metal
complexes thereof, in particular said three compounds and the acid-addition salts
thereof.
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Compounds of formula (I) wherein R* or R* is C;salkoxycarbony] or Cysalkyl
substituted with C;.salkoxycarbonyl can be reduced, e.g. with LiAlHj, to the
corresponding compounds wherein R? or R*® is hydroxy Cy.salkyl. The latter group can
be oxidized to an aldehyde group, e.g. with MnO,, which can further be derivatized
20  with amines, e.g. with a reductive amination process, to the corresponding
C,¢alkylamines or derivatized amines. Alternatively the compounds of formula (T)
wherein R or R* is hydroxyCj.salkyl can be converted to the corresponding
haloC, ¢alkyl compounds, e.g. by treatment with a suitable halogenating agent such as
SOCY; or POCls, which compounds subsequently are reacted with an amine or amine
25  derivative.

These reactions can be represented in the following reaction schemes wherein a
compound (I-1-a) or (I-1-b) is reduced to obtain a compound (I-2-a) or (I-2-b) and
subsequently the alcohol group in (I-2-a) or (I-2-b) is oxidized with a mild oxidant to

30 obtain an intermediate (I-3-a) or (I-3-b) and subsequently (I-3-a) or (I-3-b) are
alkylated to obtain (I-4-a) or (I-4-b), which is further alkylated to obtain (I-5-a) or
(I-5-b), wherein R™? is C; galkyl wherein is R* and R are as defined in this
specification and claims but are other than hydrogen:
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R 71 GG is NCOOR72 reduction i5 NCH2ZOH QNI / Q' -~NI 3 R3

(1-1-a) (1-2-a) 71 R Oxidation RS N-OHO RS CHZ-NH-R a Q /I NR3 3
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In the following schemes the alcohol group in (I-2-a) or (I-2-b) is converted to a
leaving group and subsequently the thus obtained products are reacted with an amine
thus obtaining (I-6-a) or (I-6-b):

Rl
/
1- conversion to K
leaving group llls N CH,-NR*R*
(1-2-a) —— =4
2- N-alkylation \
or arylation
Rr3
5 (1-6-a)
1
P

1- conversion to

leaving group R’ }Q
|
(k20) —— N4
2- N-alkylation or N CH,-NR*R4

arylation (16b)

Compounds of formula (I) wherein R** or R* is an aldehyde can be converted to the
corresponding compounds wherein R?® or R* is C; salkenyl or substituted C,.¢alkenyl
by a Wittig reaction or a Wittig-Horner reaction. In the former instance a Wittig type

10  reagentis used, such as a triphenylphosphoniumylide in a suitable reaction-inert
solvent such as an ether, starting from tripbenylphosphine and a halo derivative. The
Wittig-Horner reaction is performed using a phosphonate, such as e.g. a reagent of
formula di(C;salkyloxy)-P(=0)-CH,-CH2-CN in the presence of a base, preferably a
strong base, in an aprotic organic solvent. Compounds wherein R* or R* is C salkenyl

15  or substituted C,¢alkenyl can be reduced to the corresponding saturated alkyls, e.g.
with hydrogen in the presence of a suitable catalyst such as Raney Ni.

These reactions can be represented in the following reaction schemes wherein an
intermediate (I-3-a) or (I-3-b) is converted to a compound (I-7-a) or (I-7-b) using a
20  Wittig or Wittig-Horner procedure; the double bond in (I-7-a) or (I-7-b) is selectively
reduced thus obtaining compounds (I-8-a) or (I-8-b); the cyano group in (I-9-a) or
(I-9-b) is reduced to a methylene-amine group thus obtaining compounds
(I-10-a) or (I-10-b); the latter are mono- or dialkylated the latter thus obtaining
compounds (I-11-a) or (I-11-b) ; or (I-12-a) or (I-12-b), wherein Alk" is C4salkanediyl,
25  R*is any of the substituents on alkeny] as defined in this specification and claims,
and preferably wherein R*? is Ar® or CN:
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10



(1-10-a) or J- 10-b); the latter are nono- or dialkylated the latter thus
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Compounds of formula (I) wherein R* or R* is an aldehyde can also be derivatized

with a Grignard type of reaction to introduce aryl or alkyl groups.
10

Nitro groups can be reduced to amino groups, which subsequently may be alkylated to
mono- or dialkylamino groups, or acylated to arylcartbonylamino or alkylcarbonyl-
amino and the like groups. Cyano groups may be reduced to aminomethylene groups,

which similarly may be derivatized.
15
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A number of the intermediates used to prepare the compounds of formula (I) are known
compounds or are analogs of known compounds which can be prepared following
modifications of art-known methodologies readily accessible to the skilled person. A
number of preparations of intermediates are given hereafter in somewhat more detail.

RZb RZb
HN R urea H R®
— 0% 3
HoN R28 ﬁ r2
R3b R3b
(V) V)
- 2% a R2b
}\I R® 1?5 \N R
+Q-NH-RS —
W—<\ — Q N——<\
N R2® N R2
R3b R3b
5 (V1) Vi a

In a first step, a diaminobenzene (IV) is cyclized with urea in a suitable solvent, e.g.
xylene, to yield a benzimidazolone (V). The latter is converted to a benzimidazole
derivative (V) wherein W is a leaving group as specified above, in particular by
reaction of (V) with a suitable halogenating agent, for example POCl;, and the resulting
10  intermediate (VI) is reacted with the amine derivative (VII) to obtain intermediate (II).

The compounds of formula (I) may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nifrogen into its N-oxide
form. Said N-oxidation reaction may generally be carried out by reacting the starting

15  material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarboper- ‘
oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-

20  peroxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g.
t.butyl hydro-peroxide. Suitable solvents are, for example, water, lower alcohols, e.g.
ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated
hydrocarbons, e.g. dichloromethane, and mixtures of such solvents.

25  Pure stereochemically isomeric forms of the compounds of formula (I) may be obtained by
the application of art-known procedures. Diastereomers may be separated by physical
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pure stereochemically isomeric forms may also be derived from the corresponding pure

stereochemically isomeric forms of the appropriate starting materials, provided that the

15  reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said
compound will be synthesized by stereospecific methods of preparation. These methods
will advantageously employ enantiomerically pure starting materials.

In a further aspect, the present invention concerns a pharmaceutical composition

20 comprising a therapeutically effective amount of a compound of formula (I) as
specified herein, or a compound of any of the subgroups of compounds of formula (I)
as specified berein, and a pharmaceutically acceptable carrier. A therapeutically
effective amount in this context is an amount sufficient to prophylaxictically act
against, to stabilize or to reduce viral infection, and in particular RSV viral infection, in

25 infected subjects or subjects being at risk of being infected. In still a further aspect, this
invention relates to a process of preparing a pharmaceutical composition as specified
herein, which comprises intimately mixing a pharmaceutically acceptable carrier with a
therapeutically effective amount of a compound of formula (I), as specified herein, or
of a compound of any of the subgroups of compounds of formula () as specified

30 herein. '

Therefore, the compounds of the present invention or any subgroup thereof may be
formulated into various pharmaceutical forms for administration purposes. As
appropriate compositions there may be cited all compositions usually employed for

35 systemically administering drugs. To prepare the pharmaceutical compositions of this
invention, an effective amount of the particular compound, optionally in addition salt
form or metal complex, as the active ingredient is combined in intimate admixture with
a pharmaceutically acceptable carrier, which carrier may take a wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical
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I nfection, any be administered to the lungs in the form of a solution, a suspension or a dry
powder, a solution being preferred. Any system developed for the delivery of
solutions, suspensions or dry powders via oral inhalation or insufflation are suitable for
the administration of the present compounds.

30

Thus, the present invention also provides a pharmaceutical composition adapted for
administration by inhalation or insufflation through the mouth comprising a compound
of formula (I) and a pharmaceutically acceptable carrier. Preferably, the compounds of
the present invention are administered via inhalation of a solution in nebulized or

35 aerosolized doses.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
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the treatment of individuals experiencing a viral infection, particularly a RSV infection,

and for the prophylaxis of these infections. In general, the compounds of the present
invention may be useful in the treatment of warm-blooded animals infected with
viruses, in particular the respiratory syncytial virus.

30
The compounds of the present invention or any subgroup thereof may therefore be used
as medicines. Said use as a medicine or method of treatment comprises the systemic
administration to viral infected subjects or to subjects susceptible to viral infections of
an amount effective to combat the conditions associated with the viral infection, in

35 particular the RSV infection.

The present invention also relates to the use of the present compounds or any subgroup
thereof in the manufacture of a medicament for the treatment or the prevention of viral
infections, particularly RSV infection.
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25  Also, the combination of another antiviral agent and a compound of formula (I) can be
used as a medicine. Thus, the present invention also relates to a product containing (a)
a compound of formula (I), and (b) another antiviral compound, as a combined
preparation for simultaneous, separate or sequential use in antiviral treatment. The
different drugs may be combined in a single preparation together with pharmaceutically

30 acceptable carriers. For instance, the compounds of the present invention may be
combined with interferon-beta or tumor necrosis factor-alpha in order to treat or
prevent RSV infections.

Examples
35 The following examples are intended to illustrate the present invention and not to limit

it thereto.
The terms ‘compound 58, compound 143, etc. used in these examples refers to the
same compounds in the tables.
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20 daily amount may be | owered or increased depending on the response of the
treated subject and/or depending on the evaluation of the physician

prescri biwg2dosesggonpounds of the instant invention. Thecefgpesisjoys¢ai |y
anount ranges nentioned herei nabove are therefore only guidelines. 25 Al so,
t he conbi nati on of another antiviral dﬂént and a conpound of formula (1) can
be used as a nedicine. Thus, the present invention also relates to a

product containing_(a) fo und of formula (1), and (b) another antiviral
conpound, as a cq@ned pr gRa ion for spmyltaneoug, Jeparate or
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carriers. F@HQ,nst ance, & ¢ our?zjs of the sentN+gtenti on may be
conbined with interferon-befa™8r tunor necrosis E{Eﬁ Rhaoin order to
treat or prevent RSV infeegdions. Exanples 35 The faq{ ow mg exanpl es are
intended to illustrate the present invention and not to liRKit it thereto.
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mn to 1009% B  k4b, 5. : for 6 mnto 100 % Ain 3 mn, and
equi | i brat egaa(g%éhm\%h?ﬁp(i%gq%%)for 3 mn). Exanple 1

15 A mixture of a-2 (0.0356 mol) and N-propylamino-morpholine (0.0427 mol) was
stitred at 120°C for 4 hours, and then taken up in CH,Cl,/CH3;OH. The organic layer
was washed with a 10% solution of K;CO3 in water, dried (over MgSQy), filtered and
the'solvent was evaporated until dryness. The residue (11.9 g) was putified by column
chromatography over silica gel (eluent: CH,ClL/CH3;OH/NH4OH 94/6/0.2; 15-40um).

20 The pure fractions were collected and the solvent was evaporated, yielding 6 g of
intermediate a-3 (47%).

A mixture of a-3 (0.018 mol), a-4 (0.027 mol) and K;CO; (0.054 mol) in CH;CN
(100 ml) and dimethylformamide (10ml) was stirred at 80°C for 12 hours. The solvent

25  was evaporated until dryness. The residue was taken up in CH2Clo/H,0. The organic
layer was separated, dried (over MgSQy), filtered and the solvent was evaporated until
dryness. The residue was crystallized from 2-propanone. The precipitate was filtered,
washed with H,O and dried, yielding 2.8 g of intermediate a-6 (34%, melting point:
176°C). The mother layer was evaporated until dryness and purified by

30 chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH 93/7/0.7; 15-40um).
The pure fractions were collected and the solvent was evaporated. The residue was
crystallized from CH3CN/diisopropylether, yielding 1.6 g of intermediate a-5 (20%,
melting point: 184°C).
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nmet hanol . T or | ﬁégg ﬁp %ﬁg ﬁ_at ed r | ed é,ov [ tered and
t he sol vent® @"’g% Yoyrrkiartof s Fraction (), @I"?ﬂsﬁ Zﬁlc\{% i nt er medi at e
2-propanone/CH3sCN/diisopropylether. The precipitate was filtered off and dried,
yielding 0.074 g (melting point: 192°C). Intermediate a-8 (melting point: 134°C) was

10  prepared in an analogous way.

A mixture of a~7 (0.0024 mol) and MnO; (2 g) in CH>Cl, (50ml) was stitred at room
temperature for 12 hours, and then filtered over celite. Celite was washed with H;O.
The solvent of the filtrate was evaporated until dryness, yielding 0.9 g of intermediate

15  a-9 (90%, melting point: 206°C). Intermediate a-10 was prepared in an analogous way.

Example 2
Scheme B

20

LiAIH,4 (0.146 mol) was added portion wise to a solution of tetrahydrofuran (200 ml) at
5°C under N, flow. A solution of b-1 (0.073 mol) in tetrahydrofuran (200 ml) was then
added drop wise. The mixture was stirred at 5°C for 3 hours. A minimum of H;O was
then added, followed by a solution of CH>CL/CH3;0H (90/10). The resulting mixture



a-2 (83% nelting point: 178C). 15 A mxture of a-2 (0.0356 nol) and

N- pr opyl am no- nor phol i ne (0.0427 nol) was stirred at 120C for 4 hours, and
t hen t akemouposiosssei2C1l2/ CH30H. The organic |ayer was Weghasr8d4i033 ¢ 10%
solution of K2C03 in water, dried (over MgSH), filtered and the-"solvent
was evaporated until dryness. The residde (11.9 g) was p&ified by colum
chromat ography over silica gel (eluent CH2Cl2/ CH3OH NHAOH 94/6/0.2; 15-40m.

20 e hure vl difikd @0a MBSO OB EEharna ek'a?wa} YGiatod WAL _
)(/l).el)g;n?mfs) q%ﬁ& ter% @gg% @B‘%"’?ﬁgem Tkt 3 m ) aﬁd?’ﬁtﬁﬁfnﬁ %emadg

(I'lhnl) was stirred at 80C for 12 hours. The sol vent 25 was evaporated
until drynegsmixifie of B2 01069 W&s) indReroglainindIndphalindl 02207 adlcw@atired | ayer was

t | t t ted til
G ynogs. Stndt S0 AR Rt ad en ied ere"?ﬁmb&?%m%%gmﬁmia FEE, pitate was
filtered, washeddvitha H0%i2alutionlofKiGRY, in piater.diried (@esMgS@h) filtered amtithbat e a- 6
(34% mel tiggy, awa&evrp%éamﬂ aet’ﬁﬁ‘errelsl @%3 I mﬁ%ﬁmﬂaﬂl dryness

and purified 30 ch rrato over S|
CH2C12/ mo%m&@@éﬁm 871 H@R@%@é 043umdct ed and

t he C's\l;)ljvent The pure\fraptions wete cdlltﬁ&terdemd dmeolnm wa leyfloddted, Fieidihg 1613 g of
CH3 i4hSO h,eo¥d,€l ding 1.6 g of internedi ate a-5(20% mel ting
poi nt : 34 %tg%d%éhglség%{ﬁl PCTI EP2004/ 053620 -42 A mixture of a-5 (0.0035

mol) in tetrahydrofuran (60 mM) was cooled down to 5C wunder N2 flow LiAlH4
(0. 0105 nol YA madura @8 beB (91396 tr9Dab<(0.04A2 mel) end KeCQn €. K88 mal)jin dimethyd- f or 1

hour, and t lFgiantigd doam)wgﬂ&eampﬁfoﬁituﬁa ethRite r MU Es. The RRtisAALT H2O was

added CH2C12 s ad ani.c | ayer was . se e dri.ed . (over
MySOL), 5 f PORER gﬁom?ﬁﬂﬁtﬁe?ﬁm%ﬂ?s Vs o SAB K0S pidendea She’ | esi due
was crydiSal lextraded withra saummm/m;@nwg)t Fhdwesiduélwas purdfed pyt at e was

filtered off, W t%p%&éw& ﬁixé@ eiueﬁt 2@ ydr@kﬁf/ﬂﬁgbﬁt@/ﬁflf 2093y, Part of

this fractio |zed

2- pr opanone/1CEPEY §%W€FSVP ?"Ff‘é‘ran ﬁ?esOB’PEch?fleﬁ’%RQ?%é’leﬂ‘ﬂlpg eft&Pfof f and
dried, vyi eliftingedutOBS @3%Ricltinggoinei1o2°C)hid §)g of ittiediats B6¢31@468 (el ting
poi nt: 134QC) & (331& red in an anal ogous way. A m xture of a-7 (0.0024
nol ) an% I\/hd’ivtﬁ%% 'Cl2 (50nml) was stirred at room tenperature for 12
hour s, r?d then filtered over celite. Celite was washed with H2O  The

sol vent of t3QCH (0.8rmbevasadded dipp wise éela mixtivie of by@0906 mob) iniGEHCR. (W0 g of

[t er medl at qut}  SCOTHORikRldsisBoP AP for PRk, el bRRFib A o 10 as

prepared in %pgrgtall;e 3%3 V\@}(or 12 ']:iéursnnfhe solvent was evaporated until dryness,

yielding 0.42 g of intermediate b-7 (100%).

25 Example3
Scheme C

TiCly
L —— ]
ON THF HN
= -
HO HO
c-1 c-2

TiCl; (15% in H>0) (0.026 mol) was added drop wise at 0°C to a solution of ¢-1

30 (3-(4-Methyl-2-nitro-phenyl)-prop-2-en-1-ol, 0.0026 mol) in tetrahydrofuran (30 ml).
The mixture was stirred at 0°C for 30 minutes, then at room temperature for 12 hours,
poured into H,O and basified slowly at 0°C with K,COs. EtOAc was added. The
mixture was filtered over celite, Celite was washed with EtOAc. The filtrate was
decanted. The organic layer was washed with H;O, dried (over MgSOy), filtered, and



Scheme BHOH/NNC~N, "THHF4 CI~-N OH N{HI OH NHNDb-1 b-2 b3 HOO
HO-f-\) NOHOCI | NO~ N b4 ,HO N OH+ K2C03, DVW H\\N H-N Al CH b-5
b-6 O Hevd 2405ms5880CL2 N CH2CL2 \-~H-<N | i C N 4 HC pc@prRo0b/o5ierd HA
(0.146 nol) was added portion wise to a solution of tetrahydrofuran (200 m)
at 5C under N2 flow. A solution of b-##0.073 nol) in tetrahydnfuran (200
m) was then added drop wi se. The m xture was stirred at 5C for 3 hours. A

m ni mum of M%%N@ﬁtwasaeggoa&{el&%efr&hdue 4 gwa@p el by @Bluffn CH2C12/ CH3OH
(90/10). The resultl n]? xé,ure 200 Og 8/1" PCI/ E §04/Og]33,8§$ -43 was
dried (over hg@esestaphy pye siiga gel{elugnr CHpGl/fts /2% THaBYe dr yness,
y} elbdi ng(g 1#adliogs ovkre colletad andthe sbivéht (AE Sgapomakedi ?rgﬂqmlmg otl‘ i;ﬁéﬁﬁi)diaté\ m x'é ure
o] -2 (0.0  00-norphol iyg (0. 207 o was stirre 5
at 125C forg%(Eg%%@ﬂgﬁg&%gpﬂeg%%%@?leﬁqah%f% CH3OH. The organic |ayer
was washed with a 10/0 solution of K2CO3 in water, dried (over MgSO4),
filtered anBxample4sol vent was evaporated until dryness. The residue (37 Q)
was purified by colum chromatograpibghemedd sij|ica gel (el uent:

CH2C12/ CH3OH NH4OH 90/ 10/0.5; 20-45m . The pure fractions were collected
and the sol vent was evaporated, yieldingil6.5 g of 10 intefnediate b-3

(82% . A mxture of b-3 (0.0396 mpl), b 0. 0475 nol) and 3 (0.1188
mol ) in dimethyl- forga d&'Q1I0 nl)weS\et i rrtbdNigRa) r oom rature for 12
hours. The reacti W@gﬂ ed, jqfo i ce/d/vater.—-'Fhe—a'qd‘ézBus | ayer was

rgj'*"an

saturated with K2 ( g ) 5 eﬁl’_rapt ed%h a sol;kpon of o
CH2C12/ CH30H (95/5). T resi due was i fied by chromatggraphy over silica
gel (eluent: CH2Cl2/ CHBOH(NH4OH 90/ 107°1; 920- 45m) . HO d3

A mixture of d-1 (4-Methyl-2-nitro-phenol, 0.00653 mol), 2-bromo-ethanol

(0.00653 mol) and K,CO3 (0.0131 mol) in CH3CN (15 ml) was stirred under reflux for

10 6 hours and then cooled down to room temperature. The solution was concentrated. The

residue was taken up in CH,Cl, and washed with H»O. The organic layer was

separated, dried (over MgSQ,), filtered and concentrated. Yield: 1.3 g of intermediate

d-2 (2-(4-Methyl-2-nitro-phenoxy)-ethanol, 100%). The compound was used directly

in the next reaction step.
15

A mixture of d-2 (2-(4-Methyl-2-nitro-phenoxy)-ethanol, 0.0066 mol) and Raney
Nickel (1.3 g) in CH30H (30 ml) was hydrogenated under a 3 bar pressure at room
temperature for 2 hours. The solution was filtered through a pad of celite. The pad was
rinsed with CH3OH and the filtrate was concentrated. The residue was taken up in

20  CHyCl,. The precipitate was filtered off and dried. Yield: 0.41 g of intermediate d-3
(2-(2-Amino-4-methyl-phenoxy)-ethanol, 37%, melting point: 135°C).

Example 5
Scheme E

ON NHJCHOH o N H,NIiRs)  H,N
= =
0”0 0% "NH, 07 NH,
e-1 e-2 e3

25 A mixture of e-1 (3-(4-Methyl-2-nitro-phenyl)-acrylic acid ethyl ester, 0.0063 mol) in a
solution of NH3/CH3OH 7N (20 ml) was stirred at'80°C for 24 hours, then cooled to
room temperature and evaporated. The residue was taken up in CH;Cl,. The precipitate



The pure fractions were collected and the sol vent was evaporated, vyielding
5.4 g of internediate b-5 (33% nelting point: 192C) and 5 g of

I nt er medived 8o0BrSsseB81% el ting point: 134C). 20 SCOCLl2 eRqfik260s)osiae added
drop wise to a mxture of b-5 (0.0006 nol) in CH2C12 (10 nl) at 5C. The

m xture was stirred at 5C for 2 hours,4¥hen brought to room tenperature and
stirred for 12 hours. The solvent was evaporated until dryness, vyielding
0.42 g of i ' heiFo- C13 O2N THE H2N
HO C-1 HO cmzseﬁrlf%ghsﬁﬁ%‘&dﬁz_eﬁﬂ %%87@ %?%ﬁg%%ﬁgdded g‘?%%"w se at 0C to a
sol uti on of &gyl » Q0% melfipg BYPL 298D+ 0- phenyl ) - prop- 2-en-1-0l, 0.0026 nol)
in tetrahydrofuran (30 m). The mxture was stirred at OC for 30 m nutes,
then at roomnsiRARECHRE-Y (3 (4-MethyR2itts-pheny) AdfyRanite) 00082 dalywhdtRasey | ed sl owl y

t OCwih K2 E dd.E ] xt fil d lite.
Col e vho Niserin 7 o CEP B GO BiE v BiErospbAtd ot et Se St Bl | ayer
was washed auidtther-Blteredioves deliteGalitdviy@yshed with EFeQH. ThelfilateX0B5/ 058871
PCT/ EP2004/ . E B reci. 4

aag&%&d Yia: fo@ §0L-3 g2 %ﬁnﬁXMggbgég?d)gﬂgl@%gﬁ?#ﬁ&q 064 9) was

purified by colum chronat ography over sili
CH2Cl 2/ CH3 NHAOH 97/3/0.1). The pure fractions were collected and the

sol vent was ated. Yield: 0.1 g_of i gé ernediate c-2
(3-(2- Ami no- 4- net hyl - phenyl ) - pr op- 2- , 24% . 5 Exanple 4 Schene D
tiBr HO _ 02N H2, N (fRg) N 02N K2C03, CHBCN 10 CH CH 0 3 d-1 HOd-2
HOX d3 A mxture of d-J1 (4-Methyl-2-nitrq-phenol, 0.00653 [nol),
2- br ono- et hanol (0. 00 mol ) and K2C3 13£\m)l ) in (15 nl) was
stirred under refl 8% H,, Ni(Ra) HN # ~SnBu, HN
thiophene Pd(PPh,),
OH OH dioxane OH
10 -1 f-2 £3

A mixture of -1 (2-(4-Bromo-2-nitro-phenyl)-ethanol, 0.002 mol) and Raney Nickel

(0.002 mol) in CH30H (20 ml) and thiophene (0.5 ml) was hydrogenated at room

temperature for 1 hour under a 3 bar pressure, then filtered over celite. Celite was

washed with CHsOH. The filtrate was evaporated. Yield: 0.4 g of £-2 (2-(2-Amino-4-
15 bromo-phenyl)-ethanol, 91%).

Tributyl-vinyl-stannane (0.005% mol) was added drop wise at room temperature to a
mixture of £-2 (2-(2-Amino-4-bromo-phenyl)-ethanol, 0.0046 mol) and Pd(PPhs)4
(0.0004 mol) in dioxane (20 ml) under N flow. The mixture was stirred at 80°C for 12

20 hours, poured into HO and extracted with Ethylacetate. The organic layer was
separated, dried (over MgSQy), filtered and the solvent was evaporated. The residue
(3.4 g) was purified by column chromatography over silica gel (eluent: CH,Cly/
CH;0H/NH,4OH 96/4/0.1; 15-40um). The pure fractions were collected and the solvent
was evaporated. Yield: 0.21 g of £3 (2-(2-Amino-4-vinyl-phenyl)-ethanol, 28%).

25



10 6 hours and then cooled down to roomtenperature. The solution was
concentrated. The residue was taken up in CH2C12 and washed with H2O The
organi c Ivayedososss7separated, dried (over MpSHA), filter pgdrapdora@sssent r at ed.
Yield: 1.3 g of internmediate d-2 (2-(4:-Methyl-2-nitro-phenoxy)-ethanol,
100%9 . The conpound was used di rectly'4§'n the next reaction step. 15 A

m xture of d-2 (2-(4-Methyl-2-nitro-phenoxy)-ethanol, 0.0066 nol) and Raney
Ni ckel (1.3E,g,)mﬂ'@7CI-BC]—I (30 m) was hydrogenated under a 3 bar pressure at
room tenperature for 2 hours. The sglution was filtered through a pad of
celite. The pad V\QEH rinsed with CH3 the filtrate was concentrated The
resi due was taken up?2' 20 CH2Cl2. The precipigae was filtered

dried. Yield:g0.41 ngnyinter iate d-3

ing point: 1350 Y

( 2- (2- Ami no- 4L net hyb2pRlenoxy) -¥t han 7% nel
Scheme E 02 / CHRQH RN ( NI o N iO o NiRap 0 e-1 e-2
e3 25 Adn e dHPBbAG3- (4- hy| -Téter 8 t 1 00 NHEHYI ) - ack phi ¢ aci hyl

ester, 0.0063! nol) N#C® soPdtign of Py CF1301-4 7N (20 ) Wl dtirred at
80C for 24 hou1r s, theanecool ed to room tenpergfure and evapor at ¢d.
resi due was t%ken up in CH2C123 The precipitate s 2005/ 058871 OH ¢
PCT/ EP2004/ 053620 -45 was filtered off and dried. Yield: 0.78 g o? e-2

(3-(4-Met hyl -2-nitro- | )- .acryl.gm de, 60% | ting, pojnt: 208C). A
m xture df S-BIXpRE ?fo -E/Z‘?%?lzlg-_lrfp g?%lﬁlgﬂiheﬁe&%*wlgﬁ%ﬂ)ﬁ * 0037 nol) and
Raney 5 N c{Bethiqpenébgjonicracid,iBORS§ Bid1)NH G 2M indi ) B0ank} dndPd@PBlBCGleNper at ur e
for 2 hours | i J o) CH3OH.
The £i1trat @ QR0 nich ddnah ElaBIT RS sl nfer e P2 W PR k1 W
(3- ( 2- Ani nocenlegedonyp togmmpep%qsiaaﬁaﬁhwhe&atiwwddeié?&rﬁsg@l@amm F Br Br
2N H2, NI ( biphratddNwidled SABldSatdzdied e NaBl (dHe fvér MgSIOL); fittered ame OH 10
F-1 1-2:84 the solvent was evaporated. Yield: 3.7 g of g-3 (3-(4-Methyl-3-nitro-phenyl)-thiophene,

100%). The crude compound was used directly in the next reaction step.

A mixture of g-3 (3-(4-Methyl-3-nitro-phenyl)-thiophene, 0.00502 mol),
paraformaldehyde (0.002 mol) and Triton B 40% in H;O (0.11 ml) in DMSO (1.1 ml)

15  was stirred at 90°C for 3 hours. The crude solution was purified by column chromato-
graphy over silica gel (eluent: CH,CL). Yield: 0.44 g of g-4 (2-(2-Nitro-4-thiophen-3-
yl-phenyl)-ethanol, 35%).

A mixture of g-4 (2-(2-Nitro-4-thiophen-3-yl-phenyl)-ethanol, 0.00176 mol) and Raney
20  Nickel (0.4 g) in CH3OH (40 ml) was hydrogenated at room temperature for 2 hours

under a 3 bar pressure, then filtered over celite. Celite was washed with CHsOH. The

filtrate was evaporated. Yield: 0.37 g of g-5 (2-(2-Amino-4-thiophen-3-yl-phenyl)-

ethanol, 96%).
Example 8
25 Scheme H
O Q
B(OH)
Br 2 / P / P
h-2 / \
o H,, Ni(Ra)
oN > e
2 PAPPR)CL, CH,OH
Na,CO, 2 HN
OH dioxane
OH
h-1 OH

h<3 h-4



A mxture of f-i (2-(4-Bronp-2-nitro phenyl)-ethanol, 0.002 nol) and Raney
Ni ckel (0.002 nol) in CH30H (20 m) and thi ophene (0.5 m) was hydrogenat ed

at room wenmeisdsat e for 1 hour under a 3 bar pressure, pohaibabisosRpred over
celite. Celite was washed with CH301-L The filtrate was evaporated. Yield:

0.4 g of f-2 (2-(2-Amino-4- 15 brono-phknyl)-ethanol, 91%.
Tri butyl -vi nyl -stannane (0.0091 nol) was added drop W se at room tenperature

t i xt f Atmbé T | d
Pg(gPh:T)Z l‘%ﬁxg'&%’f% ﬁgz- ﬁB od;(lg-ne Hﬁ(z) OGNiZ(B?]FQ#K/h# e m x'[ntjr)e 32s
stirred at b8wwq #id, )0 @7m995§132%l_é¥ &7 ﬁZ@ P AR 0 B-00P203

Et gylt ﬁcet a}nml) ﬂihﬁoﬂme@ns enl) Wﬁﬁﬁuﬂﬂhﬁmd&&mbﬁfoeg hoil"sj'ﬂihéﬁﬁeﬁ "M?&Qé“b fil It er ed
an e solyen rate si due was purifie col um
chr omat ogr a dxﬁn%?)v e ge\ﬁflc a&“ﬁ@fld Eéy@gef?ete ?‘@f‘garh d(}%m 0596/ 4/ Oyl

15- 40114) . smtpdu.rw;asmcamth o saturatadesobition e£ Nedl, dried (oler MeSOénﬁlterethmd

evapor at ed ooyt wis &Jaéem@;d i robfé Jnd Py doRith HRGRb %1 28% .

a
PR i oo G

DVSO 2 dIo>eﬂ1aﬁolg3%g3 94 OH 9-5 5 A mxture of
g- 1(4- Brono- | -rret hyI 2-nitro-benzene, 0.0104 m)l) g-2 (3-thiopheneboronic

i oﬁlg‘n’éﬁ‘m Rl ol ELF- AN piipter apPiyd-fi DIy mtihi mably 7000 e
cool ed dowdNigksl t(@ém'b ne@ﬁ@ﬁt(@@ ml)awes ydrogenated atreoméempeoderd fOfm@uw gani c

llayer was @83 3b reééﬁﬁshﬁénm&ﬁd%v&%%acﬁﬁe&%ﬂhé}@&m @H THei ed (over
MpS™4), filtered an t oIv nt_was ﬁggg coqted Yi e of g-3

(3-(4-Meth 'I%erwatsrmﬂ? )L JYpS puri chepig g%’ 8 d was used
direct |y i rsilichgehéehient: MM@HM@MS(Z/OQ@ mpmg -Yield: 0.09 g of h-4

(3-(4 t hyha3; lgth{n Ryl sh éﬂ]ﬂp%ﬂ(%ﬁ 0502 nol ), parafornal dehyde
(0. 002|\4tr§ol>(g Trlt%n B%é’/pn lﬁu/ in DVSO (1.1 nl) 15 was
stirred at gOC f10é 3 hours. The crude sol utlon was purified by colum

chromato gr er silica gel (eluent: CH2Cl2). Yield: 0.44 g of g-4
(2-(2-Nitro-4-thiophen-3- Scheme I

NaBH, H,, Nl(Ra)
—— ON H,N
O,N Pd(OAc)z CH;OH CH OH
! NEt,, CH,CN
i1 OH
-4

20 A mixture of i-1 (1-lodo-4-methyl-2-nitro-benzene, 0.0038 mol), methyl-vinylketone
(0.0076 mol), EtsN (0.0076 mol) and Pd(OAc); (0.00019 mol) in CH3CN (6 ml) were
stirred in a microwave oven (100°C, 100 W) for 5 min. The reaction was then filtered
through a pad of celite and the filtrate was concentrated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,/Cyclohexane 70/30). Yield:

25 0.65 g of i-2 (4-(4-Methyl-2-nitro-phenyl)-but-3-en-2-one, 78%, melting point: 58°C).

o=l

NaBHJ (0.00633 mol) was added drop wise to a solution of i-2 (4-(4-Methyl-2-nitro-
pheny1)-but-3-en-2-one, 0.00316 mol) in CH30H (10 ml) at 0°C. The reaction was
stitred at 0°C for 1 hour and then poured on ice. The aqueous layer was extracted with

30 ethylacetate. The organic layer was separated, dried (over MgSOy), filtered and the
solvent was evaporated. Yield: 0.65 g of i-3 (4-(4-Methyl-2-nitro-phenyl)-but-3-en-2-
ol, 100%). The crude compound was used directly in the next reaction step.



yl - phenyl ) -ethanol, 35%. A m xture of g-4
(2-(2-Nitro-4-thiophen-3-yl-phenyl)-ethanol, 0.00176 nol) and Raney 20

Ni ckel (@@ 2a@5/05987CH3OH (40 ml) was hydrogenated at roopriapp®udtiése for 2
hours under a 3 bar pressure, then filtered over celite. Celite was washed
with CH301L The filtrate was evaporat“é&j. Yield: 0.37 g of g-5

(2-(2- Anvno- 4-t hi ophen- 3-yl - phenyl )- ethanol, 96% . Exanple 8 25 Schene H Br

B(CH 2 0 0 ABiguR o3 Ml RnAZLEICRRR) BRLZGOMN GRBHG o) aublpgls 2 2 OH
di oxane O_Izlgléf 2%% {1.— 3%}}- 20051 53{9@1 PCT/ EP20’94/ 05362 - 47 m xture
of h-1(2- (NEIHO8R %Pfl% EPB)W poatgsl & Gonga tempeaturg To 2 hqyps, - 3.
bor oni ¢ aciuhdeth DBBPressude) theNGRGER oRdyicelite H2Htd Wabwadhed switti CPHOPPIAg 2C12

(0. 000205 | ' - V34 54 iaL L ed 4L - y b hours.
The reacti oﬁnm\%l\%svst ag%@gﬁ&gg&%ﬁ%ﬂég%%i%%ﬁ#gﬂ %@Pﬂ ﬂ&%ﬁ%@fgf was
added. Phe Janic | ayer was 5 separated, washed with a saturated sol ution
of NaCl, dried (over MpSO™4), filtered and the solvent was evaporated. The
resi due wasEsaipld ied by col unm chronmat ography over silica gel (eluent:
CH2C12). Yield: 0.8 g of h-3 (2-(4-Fyr n-3_'-yl-2-nitro-phenyl)- et hanol ,
73% . 10 A mixture of h-3 (2-(4- Furaﬁ%ﬂ—‘%‘%z-nitro-phenyn-et hanol , 0.0015
nol ) and Raney Nickel (0.3 g) in OHL(30 M) was hydrogenated at room

tenmperature for 2 hotd® der a 3 pres e, thenAT\tered over celite.
Celite was V\k%}h d with L Th& Qatraitr»vas evapey d.Rbresidue

was purified by\col umfchro ogrdphy over ‘sNlica g (el uent

CH2C12/ CH3OH NM\ML@ O i shgBH.CYi el d: 0\.‘09_ _?’F N Ra

(2-(2- Ami no-4-Ri m 3-WI - | ) - et hanol , 309% . Exagp \ chfme | NaBH i oH H
NI (Ra) O2N Pd(QAc)2 02N CH30H 02N H2N CH3OH NEt3, CHCN 0 (H

CH;CO2H (0.2 ml) was added at room temperature to a mixture of j-1 (0.0004 mol),

10  3,5-dimethyl-aniline (0.0005 mol) and NaBH3;CN (0.0005 mol) in CH3CN (25 ml). The
mixture was stirred at room temperature for 30 minutes. CH;CO,H (0.2 ml) was added.
The mixture was stirred at room temperature for 12 hours. The solvent was evaporated
until dryness. The residue was taken up in CH,Cl,. The organic layer was washed with
a 10% solution of K,COj in water, dried (over MgSOQy), filtered and the solvent was

15  evaporated until dryness. The residue (0.24 g) was purified by column chromatography
over silica gel (eluent: CH,Cl,/CH;OH/NH4OH 90/10/0.2; 10pum). The pure fractions
were collected and the solvent was evaporated. The residue (0.15g, 60%) was '
crystallized from 2-propanone/CH3CN/diisopropylether. The precipitate was filtered
off and dried, yielding 0.121 g of 2-[6-[(3,5-dimethyl-phenylamino)-methyl]-2-(3-

20  morpholin-4-yl-propylamino)-benzoimidazol-1-ylmethyl]-6-methyl-pyridin-3-ol
(example of j-2, compound 23, 48%, melting point: 199°C).

Example 11
Scheme K

Re, ~Rb
— — Rb
Q__'} Q\ H AN ~PRa Q__N> N Rj@
N > N
\_\_”_<\ :©/§° BH,CN- on solid support \j_ﬂ*‘ D/\ﬂ Ra
N N

k1 k-2

25 CH3CO.H (0.2 ml) was added at room temperature to a mixture of k-1 (0.0004 mol),
3-(2-amino-4-methyl-phenyl)-propan-1-ol (0.0005 mol) and BH3;CN- on solid support
(0.0007 mol) in CH;0H (20 ml). The mixture was stirred at room temperature for



1-2 1.3 14 20 A mxture of 1-1(1-1odo-4nethyl-2-nitro-benzene, 0.0038 nol),
nmet hyl - vi nyl ket one (0.0076 nol), Et3N (0.0076 nol) and Pd(OAc)z (0.00019
mol) in G8uNshSssri) were stirred in a mcrowave oven p¢@ReaookfdSse for S
mn. The reaction was then filtered through a pad of celite and the
filtrate was concentrated. The resi due®was purified by colum

chromat ography over silica gel (eluent: CH2C 2/ Cycl ohexane 70/30). Yield: 25
0.65 g of imdold: fik-sMHd 5%&1Qh§1ﬁﬁerm‘§ﬂ,y%&5e&’%cfhm0}?aﬂartﬁe fil3fowdE! ting

oi nt: 58C NaBTT4 was a sol ution of i-2
?4-(4- Met hiﬂonefnﬁ?t'?q"gheﬁﬁ@ %Yaso‘al Péﬁﬂz‘%’%’“@“@é&% ﬁrbwa'iefrﬁnémOH (10 m )
at 0C. The ex@ratdd with @35 CLICHIOR O545). IDﬁ‘eimgam& ldyetwasssegarateddripd joverl on i ce.

Soparated. W Sfﬁa*é%? R0 b b MBI T RIBAA WAL © | OV Vs
Yi el d: @ 65pugified by coduynp mmphyzowslh@agﬁmlwn} GClLACHOBNIEOH 100% . The

crude conpoyggl:\i@fim)! Sfﬁieﬂhéﬁ%ﬁdhswré&ﬁla&%&hndﬁe@&wemw%%ﬁapoi-%ﬁ@%/ 058871
PCT/ EP2004/ 05 620

a3 ascry SR S orShaahaafdipoprogylgthen AR BFOPEiAN Weiney N chel
(0.6 g) in fidactef{d dried, wizkiiig/0l228ye 062 ¢6H {2-(3ridphrotyepppySumethflor 2 hours

CraoH. The PP TPy ‘2 f’*“*’i’ﬁ‘ﬂﬁ“"" PPl oSl ERA W 1D

CH30H. The

(4- (2- A not-methxt-pyyidin amlg a2, eapound 8%, msltingpeint J08Ehene 7 0
Rc,~r/ ~~R- HO/ N HH2N vRaC~HO/\NReRb H-N O NaBH3CN ~H~N | "1 N
Ra Ni-1 jE2npHd3ie0211 (0.2 m) was added at roomtenperature to a m xture

of j-1 (0.0004 nol), 10 3,5-dinethyl g @% !él':'e (0. 0005 nmol) and NaBH3CN
(0.0005 nol) in CH3CN (25 m). The was stirred gt roomtenperature
for 30 mnutes. CH3CO2H (0.2 m) was added. The m xture lwas stirred at room

tenperature for 12 ho The s@ vgn\tﬁas evaporated u dryness. The

resi due was taken up 2&12{ The organi dq %9 2 Wag, ed with a 10%

sol ution of K2CO3 HiN er, dri (over My Cul Tl tered Fnd t he sol vent was
A fied by col um

15 evaporated until dry'ness The r?5| due (0. 4 g) pu

chromat ography over gsilica gel uent: CH2Cl12/ O—||.90/ 10/0.2; 10m.

The pure fractions

QR . QP %)

N
N ° "
ﬂ_< BH,CN- on solid support H Q

N—QZ@A

15 12 (0.0103 mol) was added drop wise to a mixture of I-1 (0.0051 mol), Pd(PPh3).Cl,
(0.0005 mol) and Cul (0.0005 mol) in EtsN (15 m!) under N, flow. The mixture was
stirred at room temperature for 4 hours, poured into H,O and extracted with EtOAc.
The organic layer was washed with H>O, dried (over MgS0,), filtered and the solvent
was evaporated- The residue (2.1 g) was purified by column chromatography over

20  silica gel (eluent: CHoCly/cyclohexane 70/30). The pure fractions were collected and
the solvent was evaporated. Yield: 1 g of intermediate 1-3 (79%).

0 HO~¢" \ /
Q——r} /ﬁj EtOH, HCI 3N



were collected and the solvent was evaporated. The residue (0.15g, 60% was
crystallized from 2-propanone/ CH3CN di i sopropyl ether. The precipitate was

filteredwohdosarss7eri ed, yielding 0.121 g of PCT/EP2004/053620
2-[6-[(3,5-di methyl - phenyl anmi no) -net hyl1-2-(3 20

nor phol i n-4-yl - propyl am no) - benzoi m da?®l - | -yl met hyl ] - 6- et hyl - pyri di n- 3- ol
(exanple of j-2, conpound 23, 48% nelting point: 199C). Exanple 11 Schene K

0~ HO / NI ¢y dRY ﬂQn"l@I shrid oft 6{@00%019“91'% Bmsol i d
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support was(180%).dhésiprefuct was weeddlisgrtihintheawmt sesgtiothdert.i | trat e was

concentrated. The residue was taken up in a 10% sol ution of K2C03 in water

e over - Tl OFIA 004 ol sidpbtinlum 2 1 CHCRIT Bt (YOUIORRISED R ness
The resi du@@ﬁa‘gﬁ%ﬁﬂaﬁs@aﬂﬁ?@%mg nﬁ&ia&ggﬁ” @”@5?4‘&5 €gel ()él uent

CH2C 2/ CH3Ghixhiré @Hds sﬁﬁéchtm%mr)ahoﬁkmhmmeoléd&cﬂobmnempﬁammul ected and the

Sovent ey gcrs COBHIBTRREORE 3 s o o

~1

es{prﬁé‘waé @
2- pr opanone o o reci
i ol ding 0. e Wi Kich- 1004 drisd warngsg o liprgl Foci sogRtwas evaporeed.
plhfm:ﬂ)a?; NoThelPBEidbé @%éﬁw@uﬁ'ﬁ@ﬂbﬁe&uﬁhcﬁfoﬁm’d %)Jelb.ﬂ'ib'égé ﬂ -1 -yhneth
y co i ng
o ni - 208 RREROHNILOR ad G S e wits sicions Bt and Bl | "2 £ an,
Cul 1-2 1-was@vapdidtedOrkOesidue\was g‘sswlhzed\ﬂmm diethy] ether. The precipitate was
15 filtered off and dried. Yield: 0.016 g of 2-[6-{[2-(3-Hydroxy-prop-1-ynyl)-5-methyl-
phenylamino]-methyl} -2-(3-morpholin-4-yl-propylamino)-benzoimidazol-1-ylmethyl]-
6-methyl-pyridin-3-o0l (1-6, compound 34, 6%, melting point: 225°C).

Example 13
Scheme M
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A mixture of m-1 (0.000347 mol), m-2 (0.00041 mol) and K»CO3 (0.00173 mol) in
dimethylformamide (10 ml) was stirred at 80°C for 3 hours. The reaction was cooled
down to room temperature and was poured into a 10% solution of K;COj3 in water. The
solution was saturated with K,CO3 (powder) and extracted with CH,Cl,/ CH;0H

25  (95/5). The organic layer was separated, dried (over MgSOy,), filtered and the solvent
was evaporated until dryness. The residue (0.15 g) was purified by column chromato-
graphy over silica gel (eluent: CH,Cl,/CH3;0H/NH4OH 95/5/0.5; 10pm). The pure

20



N HO BHCN- on solid support HENH N 1-4 1.6 O OHOf%PPiS NI EtCH M
BN  NNNN~ 1.6 HO 15 1-2 (0.0103 nol) was added drop wise to a m xture

of 1-1 (GvO0sbosssy), Pd(PPh3)2C12 (0.0005 nmol) and CQuTpQrd9RR08RLy i n Et3N
(15 m) under N2 flow. The m xture was_ stirred at roomtenperature for 4

hours, poured into H2O and extracted Wlth Et OAc. The organic |ayer was
washed with H20, dried (over MgS4), filtered and the solvent was

evapor at ed i il d E&%E%U r Fﬁigrﬁﬂﬁﬁ hy over
20 silica ge ?gﬁﬁz%nﬁiﬁ%%aq%?&d%%ﬁgé@g?tg% T 'Sﬁge"? racti ofr%s wer e
col | ect ed H(13% 03816 E% BRdevaporated. Yield: 1 g of internediate 1-3
(799 . WO 2005/058871 PCT/ EP2004/ 053620 -50 CH3CO2H (5 drops) then BH3CN-
on solid smhﬁrebﬁnﬁﬂmoombém@r@dmm% 0.0D0g) i CPROHA1SE) dnd 2 m xture of
L (0, 2008 i 5 e e kLl R
CH2C12/ CH3 i prdgsuref The reactionvweas fdtergdmvat ealite. Yhe kelite Ovasi rigsedfand thediimaseli ate 1-5
5 (100% . 8k svaloPMlitintiRImbSCTndlekifnd t0/0d &) WdiGuRBXd by S@iGhhoN Step. A
ISR dou it e RO
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dried. Yield: 0.016 g of 2-[6-{[2-(3- Hydro>.<y.-prop_-l -ynyl)-5-net hyl -
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Exanpl e 13 Scheme M/\p HO/ ~ \ CNHO -e HZNl \ / m2 QNCN N\ NC TN
~H~ 1 K CO, DF ~-NH !'ZP ntr 4 4HCO HNnMM o HOH2, Pd/CCN CH OHH\ N

20 m4 Awdidosfosssef m 1(0. 000347 nol), m2 (0.00041 nol pcaRr66d5695%26 0. 00173
mol) in dinmethylformam de (10 M) was stirred at 80C for 3 hours. The

reacti on was cooled down to roomtenp&-ature and was poured into a 10%

solution of K2C03 in water. The solution was saturated with K2C03 (powder)
and extracted with CH2C1l2/ CH3OH 25 (95/5). The organic | ayer was separat ed,
dried (over MyS™4), filtered and the solvent was evaporated until dryness.

The resi duey Qyrlliesid bf WaBndiai-pf i ed by col um chromat o- graphy over silica gel
(el uent CH2Cl2/ CH30OH NH4OH 95/5/0,5; 10n). The pure WO 2005/ 058871

PCT/ EP2004/ 053620 - 5&Jracti ongv®xeOtol | ected and the ent was

evapor at ed, yi el ding 03 g of internediafe m $Hd.15% re E/z (89/11)).
A mxture of m 3 Q708610 nol ) \apd Pd/ C 10% (0. 0209) Nn @1 (15 n) and 5
t et rahydr of uran (f5 m) was hydrog’ena ed at roomtenperature for 6 hours

d 3 i . The, | filt lite, -Th lit
was 11 nsed AAEERD b paring 03] HoB SREEURAROl 0 FLEED S BieE: due (0. 06
%%_'Z \gﬁ/ apﬁ_lg | drhieel (103556 mhalnin toluene(3stnly wap stjrramidersteflic ford 2lhous! 'llleent ; | |

; . N, lhﬁ“%? an
t he sol ven%\/awsdﬂg\%aggé%{&‘?n ﬁ%ﬁ%ﬂ&%ﬂ%@h}fﬁﬁé gl)%&?%&\%a“éﬁgcr ys ghff@egd from
2- pr opanonefadyentefhaflimaterwas evaperatediuptl dryness. Thegesidne(32 g) was puified by
Y benz i mi G e R ey | Lt ol et 11 e (m 4
conmpound 49? 'éﬁ%l)‘ ?%‘f P ﬁ?’?ﬁwﬂib@ﬁe‘i andl e ivel ev)apcprate yielding ’
10 4.8 g of 2-(3-bromo-phenylamino)-ethanol (60%).

5-(3,5-dimethyl-phenylamino)-pentanoic acid ethyl ester and 3-(3-bromo-phenylmino)-
propionic acid ethyl ester and 4-m-tolylamino-butane-1-sulfonic acid amide and
phosphoric acid 2-(3,5 -dimethyl-phenylamino)-ethyl ester diethyl ester and

15  [2-(3,5-dimethyl-phenylamino)-ethyl]-phosphonic acid diethyl ester and
4-m-tolylamino-butane-1-sulfonic acid methylamide were prepared analogously.

o HO\/\
HN N

) K,CO,, CH,CN H

A mixture of 3,5-dimethyl-aniline (0.04 mol), 2-bromo-ethanol (0.033 mol) and K»CO;
(0.033 mol) in CH3CN (50 ml) was stirred at 80°C for 12 hours. The reaction was

20  cooled down to room temperature and the solvent was evaporated. The residue was
taken up in CH;Cl,/CH3;0H (95/5) and washed with a saturated solution of K2COs in
water. The organic layer was separated, dried (over MgSOy), filtered and the solvent
was evaporated until dryness. The residue was purified by column chromatography
over silica gel (eluent: CH3Cl,/CH30H/ NH4OH 98/2/0.1; 20-4Sum). The pure

25  fractions were collected and the solvent was evaporated, yielding 1.9 g of
2-(3,5-dimethyl-phenylamino)-ethanol (29%).

3-(3,5-dimethyl-phenylamino)-propionic acid ethyl ester and 4-(3,5-dimethyl-
phenylamino)-butyric acid ethyl ester and (3,5-dimethyl-phenyl)-(2-morpholin-4-yl-

30 ethyl)-amine and [2-(3,5-dimethyl-phenylamino)-ethyl]-carbamic acid tert-butyl ester
were prepared analogously.



15 The isomers substituted in position 5 on the benzi m dazole noiety were
synt hesi zed anal ogous to the procedures described in schenmes 7 and K,
starti ng woososiogdsef nedi ate a-10. Exam | peld Scheme N RpcdkprdidhszsadN | R2
n- Rn-20~HONR2 NO) HO/ NZRL \-~H~ | RRI HNn-2 RR n-4 NC RH]I
K2C03, DVF and, or n-a, 4 HO HO ~MNRL \-\-N<\ 0" ~a NR2NH n5R
20 WD 2005/ 058871 PCT/ EP2004/ 053620 -52- (a) Synthesis of anilines n-2: |

Br % HO-~N Br H2N Br NEt 3, toluene H A m xture of 3-bronotaniline (0.037
mol ), 2-brono-ethanol (0.074 pgl) and triethyl- 5@mne (02555 not) in
tol uene (35 M) was s HWd(/‘\ﬂreM" SH4BE 12 haurs i

d the preci pll-rzra'?eK'@sN

cooled down to r ered off. The
solvent of the filtrate wasl evaporated until dryness. Tthe residue (22 g) was
purified by columm chromat ography over silica gel (eluent: CH2Cl2/

CH3OH NH4 O3 -8%5- dih&ﬂxhd-pha@lﬂﬁi@)-pfbbi!mmacﬂ dtind este@D0de nwl)iolal Bt sohatioand t he

oL SRR CHL O wil Sfl1980%: holoflof lostel By nRVERAbigdha) - ot hano
(60% . - am no) - pent an0| c CI et ester an
3-(3-br orm Bﬁ‘éﬁ? eFﬁPﬁ eﬁP@ eéﬁV@n%YWVéRWP Fﬁzlyledm305g°

4- m t ol Y arg-(8g5-tiietiyb-phemytlarhing)-propidnamixsi (U@0%)I d

4-(3,5-dimethyl-phenylamino-butyramide and 4-m-tolylamino-butyramide and 3-m-
tolylamino-propionamide and 3-(3-bromo-phenylamino)-propionamide were prepared
analogously.

0 /@\ LiAIH, Jij\
0NN
/\OJ‘I\/\u THE H m

3-(3,5-dimethyl-phenylamino)-propionic acid ethyl ester (0.00226 mol) in
tetrahydrofuran (5 ml) was added drop wise to a slurry of LiAIHj (0.0034 mol) in
tetrahydrofuran (10 ml) at 5°C under N, flow. The mixture was stirred at 5°C for 1
hour. A minimum of water and CH,Cl,/CH30H (95/5) were added. The solution was

15  dried (over MgSO,), filtered and the solvent was evaporated until dryness, yielding
0.35 g of 3-(3,5-dimethyl-phenylamino-propan-1-ol (86%). 5-(3,5-dimethyl-
phenylamino)-pentan-1-ol was prepared analogously.

/@\ HN NaBH, THF  HN’ i ~
NEta toluene t(o

10

OH

CH,OH

A mixture of 3,5-Dimethyl-phenylamine (0.0289 mol), 1-Bromo-3-methyl-butan-2-one
20  (0.0347 mol) and NEt; (0.0433 mol) in toluene (80 ml) was stirred at 120°C for 24
hours. The precipitate was filtered. The filtrate was evaporated until dryness. The
residue (6.3 g) was purified by column chromatography over silica gel (Cyclohexane/
AcOEt 95/5; 15-40um). The pure fractions were collected and the solvent was
evaporated. Yield: 0.789 g of 1-(3,5-Dimethyl-phenylamino)-3-methyl-butan-2-one
25  (13%).



phosphoric acid 2-(3,5-di nethyl - phenyl am no) -ethyl ester diethyl ester and
15 [ 2- (3, 5-di net hyl - phenyl am no) - et hyl ] - phosphoni ¢ acid di ethyl ester and

4- m t ol yiveorevsroksstane-1 - sul foni c acid nmet hyl am de were peeppi®d/ 08343 ogousl y.
i~OH Br I / - HO~-~N H2N K2C03, CH3CN H A m xture of 3,5-dinmethyl-aniline
(0.04 nol), 2-brono-ethanol (0.033 rmT%d"and K2C03 (0.033 nol) in CH3CN' (50
m) was stirred at 80C for 12 hours. The reaction was 20 cool ed down to room
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chr omat ogr ol I X /0.1;

20- a5 . TRAC, ) 63ha Btk B CHEFEHO NG orbfifcrhdr ySEbarkibd Yol et

evapor at5ed,Mg§%D,cﬁlw§fd@éﬂxg sgivent ugssevapeorated: Hiel reidesyasprtifis bxcplms (299 .

3;] (3, I5 di mmma%dgr@ny bﬁ@‘\sﬂi@% ﬁa lr(élﬁbtﬁﬁ mh@%ymﬁmwmw 99/1804 26103 The di net hyl -
phenyl am ng) - ric acid, e ster a -
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[ 2- (3, 5- di ne@ifyDimsitigyhpbenylangho)ed-mydthyldmtanedvold 524 theltingtpoinit 65°Cpst er wer e
prepared anal ogously. WD 2005/ 058871 PCTI EP2004/ 053620 -53 O | ~~ NH3I CH3OH
JO- -mHNvVv %N Hz H 3-(3,5-dinethyl-phenylam no)-propiopic acid ethyl
ester (0.0026 nol) in a 7N solution ofNH3 in CH3011 was rred at 80Cin a
seal ed vessel. The reaction was cooled down to roomte ure and the

sol vent was evaporaied until drymess I el di 0.54g N5
3-(3, 5- di met hyl - pheny| ank no)pibﬁ'ﬁde i o OF/l@
S u

4- (3, 5-di met hy|-\ptregghanm no-wu#¥yran de and 4-mtolylam ng-b m de and
3-m tolylanmi no?propi onam de and 3- (3 bronp- phenyl ani no) - peopr-onan de were
prepared analogously. 0 LIAJH4 H THE HOY/\H / 10 ]
3- (3, 5- e mjtunsied By Rimethy)-phanylairoine €0.84220mel) Ayd 2-phenaxymethybogengol ) in

(0.0422 mol) in EtOH (50 ml) was stirred at 80°C for 12 hours, and then cooled to

room temperature. The precipitate was filtered, washed with H,O and dried. The

mother layer was evaporated until dryness. The residue was purified by column

chromatography over silica gel (eluent: CH,Cl,; 10um). Two fractions were collected

15  and the solvent was evaporated. Yield: 0.4 g of intermediate 1-(3,5-Dimethyl-

phenylamino)-3-phenoxy-propan-2-o0l (4%, melting point: 65°C).

(b) Synthesis of final compounds n-4 and n-5:

OT S o
Wn":]@? ﬁl L1g—<NH

Compound 58
P Compound 143 OH

20 A mixture of n-3 (0.000695 mol), 2-(3,5-dimethyl-phenylamino)-ethanol (0.0009 mol)
and K2CO; (0.0035 mol) in dimethy1formamide (40ml) was stirred at 80°C for 4 hours.
H>0 was added. The solution was saturated with K;CO3 (powder) and extracted with
CH,CL,/CH30H (95/5). The organic layer was separated, dried (over MgSQO,), filtered
and the solvent was evaporated. The residue (0.5 g) was purified by column chromato-

25  graphy over silica gel (eluent: CH,Cl,/CH3;0H/NH4OH 93/7/0.5; 15-40um). The pure
fractions were collected and the sol' vent was evaporated, yielding 0.120 g of fraction 1



tetrahydrofuran (5 m) was added drop wise to a slurry of Li AlH4 (0.0034
nol) in tetrahydrofuran (10 m) at 5C under N2 flow. The m xture was
stirred awo26dsfosgs7 hour. A m ni mum of water and CH2Cl2CEHIbd4(08526) were

added. The solution was 15 dried (over MSO4), filtered and the sol vent was
evaporated until dryness, yielding 055 g of 3-(3,5-dinethyl-phenyl am no
prppan-1-ol (86% . 5-(3,5-dinethyl- phenyl am no) - pentan-1-ol was prepared
anal ogous| Y(sl%)ﬁdoods bt rackibh 2RBH ErdEibn Kl crystibllebiin CRIRNE CH O O
a A mxture, of V%E? % 1rIjhe(Q gﬁ@
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evapor at ed. crydtfliAd fom2Ssh e/dns0propylether The reclpltate was filtered, rinsed with
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roomte erat u#gﬁjﬁdﬁl o %B%% nlgig %Eﬁ@??ﬁ’gﬁ(” tetd W th
CH2C12. ‘Yhe @r n| c |layer was separated, dried (over 5 MySO4), filtered and
t he sol vent was evapor d. The resi due was purified by col um

chromat ogr a over | A gel | uent : CHZCI& CHSO)-&N@%?/ 1/0 20m .
The pure fr i ons col | ec and the s nt was ate Yi el d:
0.25 g of Z"E__ig. nb‘?“:!"—z?re but an{2- ol (SZ(ﬁﬂe\ltl ng
point: 65C). + O ~TI0 A mi xtur

3, 5- D net hyl - phenyl"!am € . m)l) and 2- phenoxy e (0.0422
nol) in EtCOH (50 m) was stlrre 80C for 12 hours, and then cpoled to
room t enper at ur e. CoMeungfleci pitateé was filtered, vvae&p@éudareih H20 awd dri ed.

The nother |ayer was evaporate Sunti | dryness. The resi due was poaHified by

colum chromat ography over sillca gel (eluent: CH2Cl2; 10nm). Two fractions
were collected 15 and the solvent was evaporated. Yield: 0.4 g of

intermedi at § dinfurd or 4Py @BLdiethyl-phenyl)-[3-(3-hydroxy-6-methyl-pyridin-2-ylmethyl)-2-

(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-ylmethyl]-amino} -butyric acid

15  ethyl ester (Compound 71), prepared as described for compounds n-4, (0.000175 mol)
and LiOH/H>O (0.00035 mol) in tetrahydrofuran (8 ml) and H>O (8 ml) was stirred at
room temperature for 12 hours. The tetrahydrofuran was evaporated and a IN solution
of NaOH in water was added. The solution was extracted with CH,CL/CH3;0H (95/5).
The organic layer was separated, dried (over MgSOy), filtered and the solvent was

20 evaporated. The residue was taken up in H>O. The precipitate was filtered off and
dried, yielding 0.059 g of 4-{(3,5-dimethyl-phenyl)-[3-(3-hydroxy-6-methyl-pyridin-2-
ylmethyl)-2-(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-ylmethyl]-amino} -
butyric acid (Compound 62, 56%, melting point: 121°C).
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A mixture of 0-1 (0.0125 mol), 0-2 (0.0145 mol) and Cs,CO3 (0.0605 mol) in
dimethylformamide (300 ml) was stirred at 80°C for 4 hours, poured into ice water and

20 extracted with CH,Cly. The organic layer was separated, dried (over MgSQO,), filtered
and the solvent was evaporated. The residue (11.3 g) was purified by column
chromatography over silica gel (eluent: CH>Cl,/CH3;OH/NH4OH 93/7/0.5; 15-40pm).
The pure fractions were collected and the solvent was evaporated. Yield: 2.6 g (35%).
This fraction was crystallized from 2-propanone/CH3;OH/Diisopropylether. The

25  precipitate was filtered off and dried. Yield: 2.17 g of 4-{(3,5-Dimethyl-phenyl)-
[3-(3-hydroxy-6-methyl-pyridin-2-ylmethy1)-2-(3-morpholin-4-yl-propylamino)-3H-
benzoimidazol-5-ylmethyl]-amino} -butyrammide (0-3, compound 59, 29%, melting
point: 170°C).



A m xture of
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acid 15 ethyl ester (Conpound 71), ﬁgred as described for conpounds n-4,
(0.000175 nol) and Li OH H20 (0. 00035 in tetrahydrofuran (8 m) and H20
(8 M) was stirred at roomtenperature for 12 hours. The tetrahydrofuran
was evapora}xgqpﬁnd a IN solution ofNaCH in water was added. The sol ution
was extracted wth CH2Cl12/ CH3CH (95/§50£. ;!he organi c | ayer was separat ed,
dried (over MgSO4), filtered and th nt was 20 evaporated. The residue
was taken up in H2QO precipitate was filtered off and dried, yielding
0.059 g of 4-{(3,5-di henyl ) oF]- ( 3- hydr oxy- 6- met y< |din-2-
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% sol ut| n of K2C03 | M wat er. The sol ution
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) +ext rac Wi t h 12/ CH30H (95/5).
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sol vent was evaporated unt Hi ¥ryn€ss. The residue was purified by

col umm chromat ogr aphy ovexq silica gel (eluent: CI-|2C12/ CH3011/ 10 NH40H
92/8/1; 10m . The pure fractions were collectedPhd the sol vent was
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and the solvent was evaporated. The residue (0.328 g) was purified by column
chromatography over silica gel (eluent: CH2Cl,/CH;OH/triethylamine 99/1/0.1 to
10  90/10/1; 10pm). The pure fractions were collected and the solvent was evaporated,
yielding 0.216 g of intermediate p-2 (68%).

A mixture of p-2 (0.0007 mol), p-3 (0.0008 mol) and K>COj; (0.003 mol) in dimethyl-
formamide (6 ml) was stirred at 70°C for 12 hours, then brought to room temperature,
15  taken up in H,0 and extracted with CH,Cl,. The organic layer was separated, dried
(over MgSO0,), filtered and the solvent was evaporated. The residue (0.5 g) was purified
by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH,OH 93/7/0.5
then toluene/iPrOH/NH,OH 80/20/1; 10um). Two fractions were collected and the
solvent was evaporated, yielding 0.13 g of fraction 1 and 0.036 g of fraction 2. Fraction
20 1 was taken up in diisopropylether. The precipitate was filtered off and dried, yielding
0.1 g of 2-[4,6-dimethyl-2-(3-morpholin-4-yl~propylamino)-benzoimidazol-1-yl-
methyl}-6-methyl-pyridin-3-ol (p-4, compound 154, 33%, melting point: 228°C).
Fraction 2 was taken up in diisopropylether. The precipitate was filtered off and dried,
yielding 0.03 g of 2-[5,7-dimethyl-2-(3-morpholin-4-yl-propylamino)-benzoimidazol-
25  1-ylmethyl}-6-methyl-pyridin-3-ol (p-5, compound 156, 10%, melting point: 234°C).



(Compound 66, 44% nelting point:
/I~ 0O-HO/ 04 N2y NN N~ C
NH2 A niwe 2e0s/05687D- 1( 0. 0125 nol ),

ice water and 20 extracted with CH2
dried (over MpSHA), filtered
(11.3 9)
CH2C12/ CH3OH/ NHAOH 93/ 7/ 0. 5; 15-40m)
t he sol vent was evaporated. Yield:

crystallized from 2-propanone/ CH3CH D| | SO r | et her.

filtered off

1960) .
C CO DVFr

15 Exanple 15 Schenmre 0 HN & O HO
HNI / a~HNO-3 0-1, 4 HC1

0-2 (0.0145 nol) andpPCIABA®4(0836@0605 nol )
in dinmethylformarnide (300 m) was sti

red at 80C for 4 hours, poured into
. The organic |ayer was separat ed,

and the sol vent was evaporated. The residue
Id If7i ed by col unm chromat ography over silica gel

(el uent:

ure fractions were collected and
35%) . This fraction was

The 25 precipitate was

The

[3-(3-
3H benzoi nP

nelting poi ntN
Scheme P /N--\ gz O-~
r K2008, DVF p3' 0 HO/ ~U HO J%2 N

d dried. Yield: 2.17 g BP: Hh et hyl - phenyl)

hydr oxy-N: yoaHa di n-R- yhinet hyl ) 2- _53 rmr ph% - pLopy! am no) -
-yl et hyld -—?m G;N co 29%
00). WD 2005 1 PCT/ 5512604/ 0536 *57-N| e 16
HO <N\ NH2 ci J C \\ / H P-3

q41C

HO

l A HO—¢7 '\ HO—¢ "\
Cl T~ = =
N
N, HCI N
q-5 N N
> EfOzC‘ND—N—Q + EtO,C- /\:>—N—<\
H N H N
q-6 q-7

K,CO,, DMF
HO~~7 \ HO— \
=N =N
HBr 48% N N
ORI - RO
H N H N
q-8 q9
HO—¢ \ HO—7
I\ =N
_\_ o N N N
choa. DMF N
5 q-10 g-11

The mixture of g-1 (0.06 mol) and POC]; (100 ml) was heated at 100°C and HC1 12N
(2.5 ml) was added drop wise very carefully. The reaction was then stirred during 12
hours at 120°C and allowed to cool down to room temperature. The solvent was

10  evaporated under reduced pressure and a 10% solution of potassium carbonate in water
was added to the residue. The resulting precipitate was filtered off, rinsed with water
and dried, yielding 10 g of -2 (93%, melting point : 152°C).

g-2 (0.022 mol) and g-3 (0.088 mol) were stirred at 130°C during 12 hours. The

15 reaction was then allowed to cool down to room temperature, the residue was taken up
in acetone and the precipitate was filtered off. The acetone solution was concentrated
under reduced pressure. The residue was purified by column chromatography over

-1 H-N |



N~ \-~NN\N-NONHNHN p-45 A mxture of p-1(0.0011 nol) and

N- (propyl am no) - nor phol i ne (0.0044 nol) was stirred at 130C for 4 hours,

t hen br owghoosmosssopm t enperature, taken up in H2O and egi/EPesoamdsses h

CH2C12. The organic | ayer was separat dried (over ySHM4), filtered and

the solvent was evaporated. The resi d' (0.328 g) was purified by col um

chromat ography over silica gel (eluent: C112Cl12/CH30H triethylamne 99/1/0.1
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0.1 g of up m2-propanone The precipitate was filtered off, washed with H,O and dned,

2-14,6- r’re}tla}ﬂn 3p 6By A fﬂ@i%&m?é §Bst).am no) - benzoi m dazol -1 -yl -
met hyl ] - 6- net hyF pyridin-3-of (p-4 corrpound 154, 33% nelting point: 2280C).
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2 yo A ARl O Ay o M g >

Et O2C- NE& NHhe aqueguplayenwassafurgied-with K.¢O; (poyder). "Haoergaiis lasex was H N 130 0C ~/
N gl g-2 %éphat@ drieti@vet MpSO,)\filfered, aithe solvent ‘was evaporated until dryness,

yielding 3.7 g of q-8 and q-9 (100%). This product was used directly in the next
Teaction step.

20 A mixture of q-8 (0.0006 mol), g-9 (0.0006 mol), N-(2-chloro-ethyl)-morpholine, HCI
(0.0016 mol) and K,CO; (0.0048 mol) in dimethylformamide (30ml) was stirred at
room temperature for 48 hours. The solvent was evaporated until dryness. The residue
was taken up in CH,Cl,. The mixture was filtered. The filtrate was evaporated until
dryness. The residue (1.2 g) was purified by column chromatography over silica gel

25  (eluent: CH,Cl,/CH;OH/NH4OH 90/10/0.5; 10um). Two fractions were collected and
the solvent was evaporated, yielding 0.023 g of fraction 1 (4%) and 0.12 g of fraction 2
(18%). Fraction 1 was crystallized from CH;OH/CH3CN/ diisopropylether. The
precipitate was filtered off and dried, yielding 0.02 g of 2-[5,7-dimethyl-2-
(2-morpholin-4-ylethyl-piperidin-4-ylamino)-benzoimidazol-1-ylmethyl]-6-methyl-

30 pyridin-3-0l (q-10, compound 162, 3%, melting point: 226°C). Fraction 2 was
crystallized from CH30OH/ CH;CN/diisopropylether. The precipitate was filtered off
and dried, yielding 0.1 g of 2-[4,6-dimethyl-2-(2-morpholin-4-ylethyl-piperidin-4-
ylamino)-benzoimidazol-1-ylmethyl]-6-methyl-pyridin-3-ol (g-11, compound 170,
15%, melting point: 237°C).

35
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OyHCCI N 200%08bs71 + ~--/NI-NV H\N K2C08, DMF H N N Scapbode/cdschd The
m xture of g-1 (0.06 nol) and POC13 (100 m ) was heated at 100C and HO 12N
(2.5 M) was added drop w se very car’é@‘ully. The reaction was then stirred
during 12 hours at 120C and allowed to cool down to roomtenperature. The
sol vent wagixl@peM@por at ed under reduced pressure and a 10% sol ution of
pot assi um car BIona’fe in water was agded to the residue. The resulting
precipitate was filtered off, rinse8 water and dried, yielding 10 g of
g-2 (93% nelting point :, 15 . 0g-2 (0.022 nol) and g-3 (0.088 nol) were
stirred at 130G, during 12'%R ur The 15 reaction was aj\l owed to cool
down to roomt erature, tHfeNresidue was taken up in a ne and the
precipitate Was>.f_'\l|:t‘l d of . ac¥thpe 'i‘%(l_u\i_ion was ncentrated under
reduced pressupe. @e«i—«{\u S purkfi ed by %@'ﬁhrﬂ raphy over WO
2005/ 058871 PCT/ EP2004f 033680259 silica gel (e tH / MeOH NH40H
95/5/0.1). The pure fraott ons re collected and the golvent was
evaporated, yielding 5 g of g-4_(72% . A m xture of g-4 (0.0158 nmol), Q-5
(0.019 nol) and potassi um cH® e (0. 3 nmol) 5 in dinethylformam de
(100mM ) wagogtirred at 70C for our®. Thke solosgnt was ev at\ed unti |
dryness. The hLesPque was takef up in CHXEL2/ CH3 90/ 10). The gani c
| ayer was gaehed wt ﬁ 120/{&5\ n of K2 inWater, dried Qover MgSOH4),
filtered and the sol ve ated under reduce e é£§< @ esi due
was taken up in 2-propanone. ythel precipitate was filte f}, vasghed wth
H2O and dried, 10 yieldind35g of g-6 and g-7 (50/50 mixturgs 73%.{ A nmixture
of g-6 and g-7 (0.0103 nmol) in a 48% solution of HEr in water (50 nil) was

LiA1H4 (0.0002 mol) was added at 5°C to a mixture of 3-{4-[1-(3-hydroxy-6-methyl-

5  pyridin-2-ylmethyl)-4,6-dimethyl-1H-benzoimidazol-2-ylamino]-piperidin-1-yl1} -

propionic acid ethyl ester (x-1; 0.00009 mol; melting point: 172°C) in tetrahydrofuran

(10 ml) under N, flow. The mixture was stirred at 5°C for 1 hour, then at room

temperature for 3 hours. A minimum of H,O and ethylacetate were added. The organic

layer was separated, dried (over MgSOy), filtered and the solvent was evaporated until

10 dryness. The residue was crystallized from 2-propanone/CH3CN/ diisopropylether. The

precipitate was filtered off and ddied, yielding 0.026 g of 2-{2-[1-(3-hydroxy-propyl)-

piperidin-4-ylamino]-4,6-dimethyl-benzoimidazol-1-ylmethyl} -6-methyl-pyridin-3-ol

(x-2; 68%, melting point: 209°C).

15 A mixture of r-2 (0.0001 mol) and CH,Cl; (15 ml) was cooled in a bath of ice. SOCl,
(0.0005 mol) was added drop wise. The mixture was stirred at S°C for 1 bour, then at
room temperature for 12 hours. SOCl, (0.0005 mol) was added. The mixture was
stirred at room temperature for 4 hours. The solvent was evaporated until dryness,
yielding 0.06 g of intermediate -3 (HCI, 100%). This product was used directly in the

20  next reaction step.

A mixture of r-3 (0.0001 mol), morpholine (0.0003 mol) and K>COj3 (0.0011 mol) in
CH;CN (15 ml) was stirred at 70°C for 6 hours. The solvent was evaporated until
dryness. The residue was taken up in CH>Cl,/H20. The organic layer was separated,
25  dried (over MgSQy), filtered and the solvent was evaporated until dryness. The residue
(0.06g) was purified by column chromatography over silica gel (eluent: CH,Cly/
CH3;OH/NH,OH 88/11/1; 5um). The pure fractions were collected and the solvent was
evaporated, yielding 0.016 g of 2-[4,6-dimethyl-2-(2-morpholin-4-ylpropyl-piperidin-



stirred at 60C during 12 hours. The solvent was evaporated until dryness.
The residue was taken up in CH2C12/ CH3OH (90/10). 10% solution of K2COB8 in
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A mixture of s-1 (0.166 mol) and urea (0.199 mol) in xylene (300 1nl) was stirred under
reflux for 12 hours. The reaction was cooled down to room temperature. The precipitate
was filtered off, rinsed with xylene and diisopropylether, and then dried, yielding 32 g
of intermediate s-2 (93%, melting point: > 260°C).
15

A mixture of s-2 (0.073 mol) in POCl; (150 ml) was stirred at 100°C. HCI conc.
(around 1.5 ml) was added drop wise very carefully until the dissolution of s-2. The
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tetrahydrofuran (10 ni) under N2 flo®2 The mixture was stirred at 5C for 1
hour, then at room tenperature for 3 hours. A m n| me of HZO and

E/tg gyOL ?ce; ?lt enh gsf]sgﬁt%aat mlec%lg@ﬁulﬁs ThéYoNent'REs &4 R (over
resi due was!HEr§RLGusWas 6‘?1]%%5 &ﬁﬁ%}ﬁ?ﬁ&@ﬁ&%ﬁphw ﬁfg?%(‘@?tﬁ wi The
precipitat &thg%:eﬁtel-ﬁt H% thetifaholafibe oliptusic Jaysti vedsdepatptéd, dfied fowd MgSO,),
2-{2-[1-(3-

pi peri di n 3/ acll(r)n'ﬁS ﬁo Réht)was evﬁ%‘?mtﬁ%ﬁ‘%“éf‘%"‘ésazy‘ﬂqng ll%negﬁ;ﬂterg‘e ,&teet hyl - pyri di
n-3-ol X r-553 (88%ngueit mowglﬂém 209C). 15 A nixture of r-2 (0.0001 nol)
and C112C12 (15 m) was cooled in a bath of ice. SOC12 (0.0005 nol) was

added drop mlﬁﬁuxem@-srmnsu ggmasa roseﬁmﬁtwa‘é%frafatlmbogrforzﬁtﬂﬁs gthe room
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dryness, ywatbrdil‘hngo@alﬁﬁ layeovas separated diriad (ver MgfOK) filtr68A%nd thelsblvemtr oduct was

o phol .‘ﬁgt‘%‘% Y‘ftﬁé’?ﬁféﬁfﬁgﬁﬁ%ﬁﬁﬂﬁ ;WMG% i L
at 70C for ®ehyliagel (olient m%h@lo 260-UnThs P“J&rfﬁ%@%s Weéffe resi due

was taken lmllbﬁeﬁzﬂ@eé&%twﬁevapéﬁﬁmﬁel&ﬁg%3@&&’11&@@%@&8@;5(25% ried (over
MySOH4) , filtered and the sol vent was evaporated until dryness. The residue

croors) | craBHR AR /s #s s CURL A PR RT3 RATIHEL S0 ana (e
sol vent 15vas(18¢md)owasatitred and reflukeddfo] Dichirsg Thyf solvent was evaporated until

g—C[T |4,Eg-2 S'OZE égsz g-hé %sm@mm@nﬁp ¥ GIREY rhe bipahit Hyer WEs 4A0RIGAEEH O,

2yl am no) - SRALABYHMESTY) Siteiad A fysplvent 6 RYAPORNRA athdaimaps. The msidiBmound
161, 18% ¢@Blg) wagpyrifiedtby coRitnnGhrorhatagriphy o¥& sBich @gaHeliedt:@duenXOCI 3 N\ O
HO- -\ HCI Q-ﬁrog%NMb}fﬁﬁl 153/ i;%—“ p\n)pl‘v% fractions were collected and the solvent
20 was evaporated, yielding 5.3 g of fraction 1 (27%) and 6.3 g of fraction 2 (32%).
Fraction 1 was crystallized twice in 2-propanone/CH;CN/diisopropylether. The
precipitate was filtered off and dried, yielding 4.9 g of intermediate s-7 (25%, melting
point: 179°C).

25  LiAlH, (0.009 mol) was added portion wise to a mixture of s-7 (0.003 mol) in tetra-
hydrofuran (60 ml) at 5°C under N, flow. The reaction was stirred at 5°C for 1 hour
and then at room temperature for 12 hours. Ethylacetate and H,O were added carefully
and the aqueous layer was saturated with KaCO; (powder). The organic layer was
separated, dried (over MgSO4) and then filtered over celite. The filtrate was evaporated

30 until dryness, yielding 1.3 g of intermediate s-8 (97%). The crude product was used
directly in the next reaction step.

A mixture of s-8 (0.0028 mol) and Pd/C 10% (2.5 g) in CH30H (40 ml) was
hydrogenated at 40°C for 12 hours under an 8 bar pressure, then filtered over celite.

35 Celite was washed with a solution of CH30H/tetrahydrofuran (50/50). The filtrate was
evaporated until dryness, yielding 1.8 g of intermediate §-9 (95%, melting point:
260°C).
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-ND-H N s-11 s-12 10 A nixture of s-830.166 nol) and urea (0.199 nol) in
xylene (300 nnl) was stirred under reflux for 12 hours. The reaction was
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mol ) i n POGbGrs fbnfediho ivewatert dnd erwacedd 31tii0¢s. with CH,Clo rTthe organiolager was5 nl ) was
added drop . [ ' | | - 2 WO
2005/ 05557 F ey LA EFREVHS0Y. Mk it Shaacbid e fugleainfl gdie S | o
The sol ventThgaesidug ayse putifiesl Ryrnolumnighyeraategraphy over silica gel (eluent: CHCl/

CH3;0H/NH4OH; 85/14/1; 35-70um). The pure fractions were collected and the solvent

was evaporated. The residue was taken up in 2-propanone/diisopropylether. The

precipitate was filtered off and dried, yielding 0.8 g of intermediate s-10 (compound

168, 61%, melting point: 147°C).

10
A mixture of s-10 (0.0014 mol) and MnO; (1.6 g) in CH,Cl, (50ml) was stirred at room
temperature for 12 hours, and then filtered over celite. The solvent of the filtrate was
evaporated until dryness. The residue was crystallized from 2-propanone/
diisopropylether. The precipitate was filtered off and dried, yielding 0.47 g of

15 intermediate s-11 (67%, melting point: 136°C).

CH3CO.H (0.3ml) was added at room temperature to a mixture of s-11 (0.0005 mol),
3,5-dimethyl-aniline (0.0006 mol) and NaBH3;CN (0.0006 mol) in CH3CN (30 ml). The
mixture was stirred at room temperature for 30 minutes. CH3CO,H (0.3 ml) was added.

20 The mixture was stirred at room temperature for 6 hours. The solvent was evaporated
until dryness. The residue was taken up in CH2Cl,. The organic layer was washed with
a 10% solution of K2CO3 in water, dried (over MgSQy), filtered and the solvent was
evaporated until dryness. The residue (0.26 g) was purified by column chromatography
over silica gel (eluent: CH,CL/CH;OH/NH,OH 90/10/1; 5pm). The pure fractions were

25  collected and the solvent was evaporated. The residue (0.12 g, 36%) was crystallized
from CH3CN/diisopropylether. The precipitate was filtered off and dried, yielding 0.07
g of 2-{6-[(3,5-dimethyl-phenylamino)-methyl]-2-[2-(2-morpholin-4-yl-ethyl)-
piperidin-4-ylamino]-benzoimidazol-1-ylmethyl}-6-methyl-pyridin-3-ol (s-12,
compound 163, 21%, melting point: 150°C).
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The residue was taken-up in H20/ice, basified with 1C2C03 (powder) and
extracted with ethylacetate + 10% net hanol. The organic | ayer was

separ at egvo gos@sksgover MySO4), filtered and the sol venpcygp@yaprsat ed
until dryness, yielding 13.5 g of internediate 5 s-3 (83% nelting point:
178C). A mixture of s-3 (0.051 nol) afft s-4 (0.056 nol) was stirred at 160C
for 2 hours. The residue was taken-up in CH2Cl7/H20 and basified with a 10%
sol ution of K2C03 in water. The organicay was separated, dried (over
MySH), filtered and the soI vent 10 was evapor d until dryness. The

resi due was purified é chromat ogr apAy N over sgfhca gel (eluent:
CH2C12/ net hanol / NH4@ 45 The_pure fyac coll ected and the
dlate55(79% A

sol vent was evaporated, Vi eM;LL/ng 3 QL(

mxture of s-5 (0.0396 nol), s-6 (O. Hol )y—aae K2C03 (0. 1584 nol) in CH3CN
15 (180 m) was stirred and refluxegsfor 12 hours. The solvent was
evaporated until dryness. The residue was taken up in CH2CI 2. The organic
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pr \gg?pft aftq{z)@ﬁaiadﬁéd?l’ménﬁitﬁrem edtractell with ethﬁtamatél ﬂegrgaﬁmll weedi ate s-7
e e, dBbd o Erfas o, el dit e seiuche Win bvabiied BB adiRly S0, M0° 1O
flow. The r'ﬁmpsldmwaasrxstaihzné&omcﬁas‘)Hd?hepr&mhate mas(ﬁltmdmﬁamduducm
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was evapor apcedat: ZB3°Onti | dryness, yielding 1.3 g of internediate s-8 (97%.
The crude product was used directly in the next reaction step A m xture of
s-8 (0.002 Pd/ ) OQF% nat ed at
40C for ours unger@gﬁbzégég(raa%?%@sllﬁ/g( grjn(d?teré over ce ite. 35
Celite was fganH{ & ) weshysrogsnated ¥aoem temmeoiyre &arohopesumer & Jbar pxEsaG) . The
filtrategs m&d&ﬂs’ﬂﬁl’feﬁd&ﬁeﬁﬁéﬂﬁd Celité WS Srashel SHEh PO 3[‘118ﬁllra€lefw dikfbidat e s-9

(95% neltin I nt: 2005.058871 PCT P2004/ 6 3 A m xture
o et 0 (0. 0B BiYaRs: TGy B R I8 7 PROPRIRS) TR eﬁ)@? and
triethyl am W@h(:dJWﬂEHZOmﬂ)lmd;ydimws gof ﬁmﬂhw&%{&e{?@-)mqmlmﬁﬂ-ed at 50C
for 48 ethyl)-piperidin-4-ylamino]-6-phenethyl-benzoimidazol-1-ylmethyl} -pyridin-3-ol (t-3,

compound 165, 72%, melting point: 159°C).
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hours, poured into ice water and extracted 3 tines with CH2Cl12. The organic
| ayer was separated, dried (over MgpSH), filtered and the sol vent was
evapor at egp ovsiokssdr yness. 5 The residue was purified bypeo/mpdane/ 053620
chromat ography over silica gel (eluent: CH2Cl2/ CH3OH NH4OH, 85/14/1;
35-70m . The pure fractions were col I'@ét ed and the solvent was evapor at ed.
The residue was taken up in 2-propanone/diisopropylether. The precipitate

was filtered off and i ed, yieldlng£)89 of internediate s-10 (conpound

168, 61 % rrg” Egzll ng p@% 147C) 10 xture of s-10 (0.0014 nol) and M2
(1.6 g) i g,hl ke f room, tenperature for 12 hours, and
then filteretiFover t e 5ol ve OVT\He tfiltrate was evaporated until

dryness. The resi due vvas "c5ryst allized fwsom 2- propanone/ dii sopropyl et her.
The precipitate was filtered off and| dried, yiglding 0.47 g of 15
intermedi ate s-11 (67% nigl Lig~ROI Nt : 136@""% H (0 3ml) was added at
roomtenperature to aogmXty of ¥, N, ,qh nmet hyl -ani | i ne
(0.0006 nol) and NaBH3CN MO0™N006 nol ) in CH3CN ( 4re was
stirred at roomterrperatureu#or 30 m nutes. CH3CO2H —§ s added. 20
The m xture s stirred at roomtenperature for 6 wotr's. NThE sol vent was

evapor at ed B dryness. :The residue was takensup in CL12Cl2. The organic

| ayer was wel ‘\,13% sdt of K200 T\SI wat (" dhied (over MySO4),
filtered and tJ:gi‘ sad:wé?’ii; evapdwat ed unt'l Zi yness. residue (0.26 Q)
was purifie mat ogr gph Quer si | | a_gel ¢{el uent

CH2C12/ CH301'§2P 90/ 10/ 1; Hurod fractl e col |l ected and

t he sol vent was evaporated. Thed rRshdde (0.12 g, 36%H wa Uflized from

CH3CN di i sopropyl et her. The pr eC|lmot ate was filtered ofJ_11and dried, yielding
0.07 g of 2-

{6-[(3,5-dinmethyl - phenyl ampp thyI BH£2 mer phol i n 4-yl -ethyl) -
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5 A mixture of u-1 (mixture cis + trans) (0.0379 mol), u-2 (0.0416 mol) and K>COs
(0.1136 mol) was stirred at 80°C for 12 hours. H,O was added. The mixture was
extracted with CH,Cly. The orgamc layer was separated, dried (over MgSQ,), filtered
and the solvent was evaporated. The residue (10 g) was purified by column
chromatography over silica gel (eluent: CH;Cl,/CH;OH/NH4OH 97/3/0.1; 35-70pam).

10  Two fractions were collected and the solvent was evaporated, yielding 3 g of
intermediate u-3 (trans) (29%) and 7.3 g of intermediate u-4 (cis) (71%).

A mixture of u-4 (0.0279 mol) in a 3N solution of HCl in water (50 ml) and
tetrahydrofuran (50 ml) was stirred at room temperature for 12 hours. K;CO3 (powder)

15  was added. CH,Cl, was added. The aqueous layer was saturated with K,CO3 (powder).
The mixture was extracted with CH;Cl,. The organic layer was separated, dried (over
MgSO,), filtered and the solvent was evaporated, yielding 4.39 g of intermediate u~6
(93%). Analogously, u-5 was prepared.

20 A mixture of u-7 (0.0085 mol) and u-6 (0.0255 mol) was stirred at 120°C for 4 hours.
A 10% solution of K,COj3 in water was added. The aqueous layer was saturated with
K2CO; (powder). The mixture was extracted with CH,Cly. The organic layer was



HO/ N~ H2, PAIC _ONV--\- NI , NOH<\ N Benzyl-diethyl phosphonate
(0.0019 nmol) was added to a mixture of Nall (0.0037 nol) in tetrahydrofuran
(15 m) awo26dsmsgser N2 flow. The mixture was stirred at ppgEp9bo %93 i Nut es.
A solution of t-1(0.0006 nmol) in tetmhydrof Iran (10 m) was 3 cf drop 5
W se. The m xture was stirred at 5C 8% 1 hour, then at roomtenperature for
12 hours. H20 was added. The m xture was extract ed with ethylacetate. The

or gani ¢ | aygp, unﬁf&‘@%&%@ﬂbg%ﬁ%&aﬁﬁ solesih s,evsgarata;gphga,gadwe sol vent

was evapora e e resi ue was, Ccr rom CH30H. The
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mel ting p%?’ %%ai‘l@} ielQHACh DY nichiEdi ?‘083 630 o ) and Pd/ C 10% (0. 035g)
in CHSOIil (5m) and tetrahydro- furan (5 ml) was hydrogenated at room
t enper at ur é mgwturg ofiud (90043 mol) -8 (HE058ynel) smdrﬁ;COaJ(QOA o} éndifiethyér ed over
i yness. C?Leﬂ‘??ﬁ%@ﬁ D RSB s
filtered, ‘iﬂ@"é{ﬁ@ 9, eéHaCt‘Eff@ﬂHaH@C]d%Bg e or ayer
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et hy i p m pyri di n- 3-
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Us of intermediate u-11 (17%). A small fraction of intermediate u-10 was crystailized

from 2-propanone/CH;CN/diisopropylether. The precipitate was filtered off and dried,

15 yielding 0.04 g (compound 175, melting point: 199°C). A small fraction of

intermediate u-11 was crystallized from 2-propanone/CH3;CN/diisopropylether. The

precipitate was filtered off and dried, yielding 0.04 g (compound 187, melting point:

227°C).

20 A mixture of u-10 (0.0011 mol) and MnO; (1 g) in CH2C); (50 ml) and CH30H (3 mI)
was stirred at room temperature for 12 hours, and then filtered over celite, Celite was
washed with H,O. The filtrate was evaporated until dryness, yielding 0.5 g of
imtermediate u-12 (100%). The crude product was used directly in the next reaction

step.
25

CH3CO,H (0.25 ml) was added to a mixture of u-12 (0.0005 mol), 3,5-dimethyl-aniline
(0.0006 mol) and NaBH;CN (0.0006 mol) in CH,Cl, (30 mi). The mixture was stirred
at room temperature for 12 bours. A 10% solution of K2COj3 in water was added. The
mixture was saturated with KoCO; (powder). The organic layer was separated, dried

30 (over MgSQ,), filtered and the solvent was evaporated until dryness. The residue was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH,OH
95/5/0.1; 35-70um). The pure fractions were collected and the solvent was evaporated.
The residue (0.25 g, 80%) was crystallized from 2-propanone/CH;3;CN/diisopropylether.
The precipitate was filtered off and dried, yielding 0.183g of 2-{2-[3-(2,6-dimethyl-

35  morpholin-4-yl)-propylamino]-6-[(3,5-dimethyl-phenylamino)-methyl]-benzoimidazol-
1-ylmethyl}-6-methyl-pyridin-3-ol (u-13, compound 172, 59%, melting point: 192°C).
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A mixture of morpholine (0.0116 mol), epichlorohydrin (0.0116 mol) in

ethanol (30

ml) was stirred at room temperature for 24 hours. The solvent was evaporated until
dryness, yielding 2.08 g of intermediate v-1 (100%). The crude product was used

10  directly in the next reaction step.

A mixture of v-1 (0.0116 mol), potassium phthalimide (0.01276 mol) in

dimethyl-

formamide (25 ml) was stirred under reflux for 4 hours. The solvent was evaporated.

The residue was taken up in CH,Cl, and washed with H;0. The organic

layer was

15  separated, dried (over MgSQ,), filtered and the solvent was evaporated until dryness,
yielding 3.4 g of intermediate v-2 (100%). The crude product was used directly in the

next reaction step.

A mixture of v-2 (0.116 mol) and hydrazine (15 ml) in ethanol (350 ml)

was stirred at

20  80°C for 1 hour. The reaction was cooled down to room temperature. The precipitate
was filtered off and rinsed with ethanol and CH,Cl,. A 10% solution of K3CO; in water



20 A mi xture of u-7 (0.0085 nol) and u-6 (0.0255 nol) was stirred at 120C
for 4 hours. A 10% solution of K2C03 in water was added. The aqueous | ayer
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dryness20 Théf}ﬂl@m Theaesidue wasputifiedby ¢oluron bhrnma‘romammwﬂg sifiphgel Geleent:si | i ca gel
(el uent: é{ H//mfr'{@ﬂ%/%ﬁf 15/39-7%)#1:13 SThé Pide frabBiEns W chiledfel afdEheV\er €
coll ected and the sol ven S e\l r3

solvent was evaporated e res1 e (0. gg was crystallized from 2-propanone/

diisopropylether. The precipitate was filtered off and dried, yielding 0.154 g of

2-[6-[(3,5-dimethyl-phenylamino)-methyl]-2~(2-hydroxy-3-morpholin-4-yl-propyl-

25  amino)-benzoimidazol-1-ylmethyl]-6-methyl-pyridin-3-ol (v-10; compound 171, 62%,
melting point: 198°C).
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The residue (0.25 g,
2- propanone/ CH3CN di i sopr opyl et her.
dried, yiwbdoorsmsss7183g of 2-{2-[3-(2, 6-dhnet hyl
nmor phol i n-4-yl ) -propyl am no] - 6-[ (3, 5-di net hyl

80% was crystallized from
The precipitate was filtered off and

35 PCT/EP2004/053620

- pheny] am no) - et hyl ] - benzoi m d

azol - 1-yl met hyl }-6- net hyl - pyri di n- 3-®°- (u-13, conpound 172, 59% el ting
poi nt: 192C). WD 2005/ 058871 PCT/ EP2004/ 053620 -67- Exanple 22 Schenme V 0
NKON I~ 0 Et 0 0 Ng /8y v-CIN DVF HO N HCl, 0 -2\ 1 HOCd-~NI
OHNOHH H2N NH2 N N V- ) ©or-OH[ E( HO H V-3 v6 HOC . N
C0 HO -,e 0 HO HCl - N + OH , DIVF \ - NI / OH4N H N /CH
v-7 v-6 02 NHz O /HOvN7I\/h~NO—|H BI—BCI\I-N_NO—|\-~N~I HEN
on solid support N -<I\r,H + OH

Il:‘I’_<\Nji>\/()“ |l‘:l'—<\N

w-5

N
BH,CN- N—<\ D/\H
on solld support H N

Intermediate w-2 was prepared in an analogous way to the procedure described for
5 intermediate u-8. Intermediates w-4 (0.28 g; 28%) and w-5 (0.025 g; 26%) were
prepared in an analogous way to the procedure described for intermediate u-10 and

w-4
03 HO
Mnoz QN
J@*"
\N
N
-6

CH,Cl, \—\‘{‘j—<
w-

u-11. Intermediate w-6 (0.020 g; 80%) was prepared in an analogous way to the
procedure described for intermediate u-12.

10  2-[5-[(3,5-Dimethyl-phenylamino)-methyl]-2-(3-[1,4Joxazepan-4-yl-propylamino)-
benzoimidazol-1-ylmethyl]-6-methyl-pyridin-3-ol (w-7, compound 174, 0.007 g; 28%)

was prepared in an analogous way to the procedure described for compound v-10.
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HN 5v.9 v-1d A mxture of norpholine (0.0116 nol), epichlorohydrin
(0.0116 nol) in ethanol (30 m) was stirred at roomtenperature for 24
hours. Theosalswessyr was evaporated until dryness, yi el dipag/EP2003/083626
internediate v-1(100% . The crude pro UCt was used 10 directly in the next
reaction step. A mxture of v-1(0.0116"nol), potassium phthalimde (0.01276
nmol) in dinmethyl- formamde (25 m) was stirred under reflux for 4 hours.

The sol vent was evaporatmme resi due was taken up inH@ﬁg‘)and washed
with H2O0. The orgaQi c | ayens, 15 separated, dried (over , filtered
and t he sol vent vaporated until dgypess,

i nternediate %9\"??00 N e produdt wal W@e next
reaction stepg A mxturd (0. 116Hghl ) hydra2| n i n et hanol
(350 M) was stirred at _ 20 80C for 1 hour. ‘The reactlonx\ﬁas cod @d down to
roomtenperature. The ;3?'7eci pitate was filtered off and rinsed with ethanol

and CH2C12. A 10% sol uti on of K2C03 i n water 005/ 058871
PCT/ EP2004/ 053620 -683

(powder) and extract§ 'th CI—IZCJ:?;‘-\Q—BOH (95/ gRni ¢ | ayer was

separated, dried jRVerAvb fi an ds evapor at ed

unti | dryness yl-e?l—di-ng—;A»S gPof ter |ata &~"The crude product
ction ste —6 gr metli at e v-5 was prepared

was used directlyyighthgenext o
in an anal ogous vvaK%/ t°%0 the}xr edure descri beH f i ntermedi ate u-8.
0,

Internediates v-7 (2 g; 31 mel ting point: J,gsz) and v-S (2.1 g; 33%
melting point: 208C) were prepared in an anal’ogous way to the procedure
described for preparing u-10 and u-11.. I@p diate v-9 (0.77g; 77%
melting point: 10 152C) LAvas prepar in an %ﬁ}mous gy to the procedure
Eig) pdded at room

descri bed for internedi u-12.9 %

tenperature to a m xturmrof v-9 —0004 N- Tethyl - aniline
(0.00056 nol) and BH3CN- on sqld'd supportH oH nol) in 15 CH3OH (10
m). The m xture was stirred at roomterrperat re for 18 hours. The solid
support was filtered off, rlnsed with CH3OHMd the filtrate was

concentr at eﬁmuTtHEof&eP 0‘56?5% sat &gm%ﬂ)t&ﬁd@ 0/6091@'1{%1)93% CXB in

wat er . The uequs [ was ated w't ext racted
with CHAC &L@@wsgmrs‘} at 8ph fo5rlgdonts, themgoaled dg Loamp fempsrage, Pernre @2 (over
MySO4) , f [ I fbemrbx&a@led With @lzﬂsmmgatﬁuhparvaiseebmd, kiné?&(odérmgs&), The
residue vasgRuld bl Phle QivGR Wil BvapBl-L i APEIRAY. PRl 264 &' GeP Bic SRT uent:
(200ml) and tetrahydrofuran (200 ml) were then added and the reaction was stirred at
room temperature for 12 hours. K»2CO; was added. CH,Cl, was added. The organic
10  layer was separated, dried (over MgSOQ.), filtered and the solvent was evaporated until

dryness. Yield: 8.4 g of intermediate x-3 (60%).

A mixture of x-4 (0.0173 mol) and x-3 (0.026 mol) was stirred at 125°C for 4 hours,
and then taken up in CH,Cl,/CH3OH. The organic layer was washed with saturated

15 K;CO; solution, dried (over MgSOy), filtered and the solvent was evaporated until
dryness. The residue (9 g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;0H/NH,OH 90/10/0.5; 20-45um). Two fractions were collected
and the solvent was evaporated. Yield: 0.7 g of intermediate x-5 (10%).

20 A mixture of x-5 (0.0018 mol), x-6 (0.0022 mol) and K;CO; (0.0056 mol) in dimethyl-
formamide (20 ml) was stirred at room temperature for 12 hours, poured on ice,
saturated with K»CO; and extracted with CH,Cly. The organic layer was separated,
dried (over MgSOy), filtered and the solvent was evaporated until dryness. The residue

: (1.4 g) was purified by column chromatography over silica gel (eluent: CH,Cly/
25 CH3;0H/NH;OH 93/7/0.5; 5-40um). Two fractions were collected and the solvent was



CH2C12/ CH3OH/ N1140H 95/5/0.1; 35-70m . The pure fractions were collected and
the solvent was evaporated. The residue (0.2 g) was crystallized from

2- pr opanome@005@ssssppr opyl et her. The precipitate was fil persp2efsfossag dri ed,
yielding 0.154 g of 2-[6-[(3,

5-di net hyl - phenyl am no) - met hyl ] - 2- ( Z-ﬂﬂl‘droxy- 3- nor phol i n-4-yl - propyl 25

am no) - benzoi m dazol - 1- yhnet hyl ] - 6- net hyl - pyri di n-3-0ol (v-10; conpound 171,
62% el tidghoRAdd)Yield: 3859 g oﬁﬁéﬁﬁé&a@%-ﬁg@%md@a?of Hidimeatelx-3 HC NG N
OHNH2 NHWw3 , HJO N/ =N-N1T OH KzC03, 1 HN/ W2 W 2005/ 058871
PCT/ EP2004/¢ 20 -69 0 HO/ OHO/ NNN "-~H-N1I1 OH+ ~H\N OH 41 w4
w5 H\ NHzCl HO/ MO NI1 N CHCz \-~N~NI \ OBH3CN ~N\ HHN- on
sol i d supp@aCINON01fnfolwas addedatBed tah mixtaie of < (0:0003unel) it CHa@, 20al ogous way

9 405, oA BBkl 5 493 ST Lo s By 11, (070

. ) > n an_an ay to the
procedur e deskrhoyesgThesolyent waseraparated yo s. The yesidug Ftag MRite w6 (0.020

g; 809 WaSDii%bﬁ:B%Fl@lﬂeﬂ. Thé'Predipate SN Hlt¥ed offand Bfed. Widd:XiLy8e: sfescri bed for
i nt er nedi at.e_u- 12,

1
2-[5-[(3, 5-1Bje %*8@%?%%91%): met hyl ] -2-(3-[1, 4] oxazepan-4-yl - propyl am no

)- benzoi m dazol - 1-yl net hyl ] - 6- met hyl - pyridin-3-ol (w7, conpound 174, 0.007
0; 28% 10 was mixtepaf &9 (010003 moi)al Saimethylayiliheo(0t0063 prohemd K€0descri bed for
conpound V- Q015 fF Pitheftfiformamide (20 ml) was stirred at 80°C for 4 hours, poured

into ice water, saturated with K;COj3 and extracted with CH,Cl,/CH3OH. The organic

layer was separated, dried (over MgSQ,), filtered and the solvent was evaporated until

dryness. The residue (0.17 g) was purified by column chromatography over silica gel

15  (eluent: CH,Cl,/CH3OH/NH4OH 93/7/0.5; 10pum). The pure fractions were collected
and the solvent was evaporated. Yield: 0.023 g of intermediate x-10 (13%).

LiAIH, (0.00008 mol) was added at 5°C to a mixture of x~-10 (0.00004 mol) in
tetrahydrofuran (10 ml). The mixture was stirred at 5°C for 2 hours, poured into HO.

20 CH,Cl, was added. The organic layer was separated, dried (over MgSQ,), filtered and
the solvent was evaporated. The residue (0.023 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH;OH 92/8/0.5; 10pm). The
pure fractions were collected and the solvent was evaporated. Yield: 0.009 g of
2-(6-[(3,5-Dimethyl-phenylamino)-methyl]-2- {3-[2-(2-hydroxy-ethyl)-morpholin-4-

25  yl]-propylamino}-benzoimidazol-1-ylmethyl)-6-methyl-pyridin-3-ol (x-11, compound
181, 41%).

Example 25
Scheme Y
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Scheme X 0 NH |- K208, CH3CN O N--\ \ O' }-J + BrN~-NHBoc O ~-/ 2-
HCI 3N, THF ~ONH2 / X4 x-2 x.3 HO G ~N/ ONC NHO H X4 Q Y ~NI\
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A mixture of y-2 (0.0012 mol) and y-1 (0.0073 mol) was stirred at 160°C for 2 hours,
and then taken up in CH,Cly/CH3;0H. The organic layer was washed with K;CO3 10%,

5  dried (over MgS0.), filtered and the solvent was evaporated until dryness. The residue
(1.5 g) was purified by column chromatography over silica gel (eluent: CHCly/
CH3;0H/NH4OH 96/4/0.2; 15-40pm). The pure fractions were collected and the solvent
was evaporated. Yield: 0.08 g of intermediate y-3 (11%).

10 A solution of y-3 (0.0001 mol) in NH3/CH3O0H 7N (15 ml) was stirred at 80°Cina
sealed vessel for 24 hours. The solvent was evaporated until dryness. Yield: 0.075 g of
intermediate y-4 (100%). The crude compound was used directly in the next reaction
step.

15 A mixture of y-4 (0.0001 mol) and Pd/C (0.03 g) in CH30H (30 ml) was hydrogenated
at room temperature for 2 hours under a 3 bar pressure, then filtered over celite. Celite
was washed with H,O. The filtrate was evaporated until dryness. The residue was
crystallized from 2-propanone/Diisopropylether. The precipitate was filtered off and
dried. Yield: 0.034 g of 2-(4- {34[1-(3-Hydroxy-6-methyl-pyridin-2-ylmethyl)-4,6-

20  dimethyl-1H-benzoimidazol-2-ylamino]-propyl}-morpholin-2-yl)-acetamide (y-5,
compound 191, 55%, melting point: 148°C).

Example 26
Scheme Z
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5 (110 M) was stirred at 80C for 12 hours, then cooled to roomtenperature,
poured on ice and extracted with CH2Cl12. The organic | ayer was separated,

dried (oweo 2043883871 filtered, and the solvent was evapecaiErdoddfesico dr yness.
Yield: 20.2 g (96% . HCL3N (200rrfL) a%i tetrahydrofuran (200 nml) were then

added and the reaction was stirred at™"”roomtenperature for 12 hours. K2C03
was added. CH2Cl2 was added. The organic 10 | ayer was separated, dried (over
MgS™4), filtered and he sol vent was evaporated until dryness. Yield: 8.4 g

of internediate x-3 'X). A mxture of x-4 (0. ) and x-3 (0.026
not) was stirred at for 4 hours, pang then ta up in CHRC12/ CH30H.
The organic Iayer"| s wa3 hed<fPs HMEatupat 15 K2 soI ut| dr| ed (over

MpSH4), fi #%fed and the solvent s ev he reS|due
(9 g) was purifiaeghb c8| umm chr omat ogr aph;}"cbveﬂ gel (eI

CH2C12/ CH3OH NH4AOH 9 /0.5; 20-45m). Two fracti oHs were co Iect ed and t he
sol vent was evaporate@H, Yield: 0.7 g of internedi ateex-5 (10%%Q. 20 A

m xture of x-5 (0.0018 m)l), x-6 (0.0022 nol) and K2C03 (0.00 o nmol) in
dimethyl - forrnamde (20 m) was stirred at roomtenperature tof 12 hours,
loour ed on ismnz(os(memﬂ)esdasvadamdiaﬁeﬁseam@ceeotahﬁﬁhﬁdoﬂ\ﬁ-ufqomﬂ@@a)mThe organic
ayer was i Qver tere vent was
evapor at ed%&%ﬁﬁ%ggﬂ%essﬁ%ﬁ%Wes%%}g gmii@gn% eal y POI urm

chr onat ogr dgthyeratuee olehQ:Jas @‘b¢sq1‘eqnnwmev tsggnulzﬁymssdihﬁmﬂwms/ 7/0.5;

A L ol i 0 e
e (;PW

and 0.2 g 2 (0.0015 nmol) was added at 5Cto
a mxture of x-7 (0.0003 nol) |n CHZClZ (20 5 mM). The m xture was stirred
at 5C for 2Ahdxture ofam(OIOIOMImsI)J 78 €RI0GH6 malpand! 16;QBRr(A007 eol)findimethybour s.  The

sol vent wa ep,

D| i sopro ylsfe 5@{%’%33@5? It a m@ﬁ%&%{tﬂiﬁ?@%& ri Wel d: 0.198 ¢
mtléfrrewlali 2CQs apd exmpet #fdlsqThe preaniclayer wias seppraedodrieyd (003 nol ) |

S’- 5- f“h ”F]E hyN1as0o Jlﬁu@eré@aﬂa(me?smh«bwmgﬁﬁ%umﬂ m@késlduél(l g) was o

I e or rre into ice

oot O LS8y s bl 7 sl BR ek, CrlSERmoRAYa R 110, |

| ayer was s¥pHl;al0pa). B poae (rwgns wsml)ecteﬁlahd thesdlvantdwasiesapooitedent  was

evapor at ed %@Idlbzz rof BRSee bARA26%5. ThUSrdcHor wadldiss¥Rd Rt b ipkd p%HoH&Z’ col um

Topm - e BbeoRsi SR ke b e SR S o6 gEecBtfor ot oo

Yield: O. 02\3asgilmfeddffmdr&1éda‘f1eldx9 29 g(c>£89ﬁ3 Smnﬁhtﬂﬂl—lﬁ}&nﬁﬂ(ﬂ% hydrioxywﬁ-s added at
5Cto am Xx}xé‘cﬁﬁ I%di& é?fhﬂ&hﬁpg %hﬁﬂlw)y—3 l’IL’r'Jorpholm-4-y1-p1'c>py]a.mmo) 3H-
benzoimidazol-5-ylmethyl]-amino}-butyramide, HCI salt (z-4, compound 178, 4 HC],
24%, melting point: 164°C).
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tetrahydrofiuan (10 m ). The m xture was stirred at 5C for 2 hours, poured
into H2O. 20 CH2Cl2 was added. The organic | ayer was separated, dried (over
MySH4), fworersmessand the sol vent was evaporated. The r egmreodsdssiad g) was
purified by col um chromatography over SI lica gel (eluent:

CH2C12/ CH30H NH40H 92/8/0.5; 10m. The/4- pure fractions were collected and
the solvent was evaporated Yield: 0.009 g of

2-(6-[ (3, 5- D et yT\phenyl am no) - met hyl ] - 2-{3-[ Q- (2- hydr oxy- et hyl ) - nor phol i n
-4 25 yl]-pr opy|&'_yl§T\%e7§zoiH~ri dazol -1 -y} | )D{n@fzﬁ? J%%Fri di n- 3-ol

(x-11, conpound 181 : SHSch NN N-V_\ '\ ON"H +
Cl--< 0-<\NI /-Cz N /H y- y3 30 w0 2005/ 058871

PCT/ EP2004/ 053620 -72- 04}% CHNN 3 FFCN Hz, Pd/CON\ HN HN
CHSOH O - H{N z HzN N Y- 6 A mxture of ¥2 (00012 nol) and
y-1(0.0073 nmol) was stirred at 160C for |2 hours, and then taken up in

CH2Cl 2/ CH3OH. The organic | ayer was wa d with Y.2C0310% 5 dried (over

MpS™4), filtered and the sol 8, orated until dryness. The residue
(1.5 g) was purified by NAr%ichromalto raphy over sild el (eluent:
CH2C12/  CHB®M/ | N[;ﬂ'Ohl 96/ 15- 40rr)0|_| e pl,H’—Q fra@n re doll ected

and the sOI ¥eal ﬁﬁw clg]—g\f—\lﬁni‘e nedi at e (1199. 10
A sol ution of y3(0 000 i n 7 15 at 80Cin
a sealed vessel for 24 hod]‘r s The CﬁQ; \;,e(mo,_was evapomatﬁxflr ryness.
Yield: 0.075 g of intern¥diate y-4 {100% . The crude conpgund jas used
directly in the next reaction step.
A mixture of aa~1 (0.0104 mol), aa-2 (0.0114 mol) and Cs;COj3 (0.0034 mol) in
5 dimethylformamide (40 ml) was stirred at room temperature for 12 hours, poured on
ice, saturated with K,CO3 and extracted with CH,Cl,. The organic layer was separated,
dried (over MgSQ,), filtered and the solvent was evaporated until dryness. The residue
(8.6 g) was purified by column chromatography over silica gel (eluent: CH,Cly/
CH3;0H/NH4OH 94/6/0.5). Two fractions were collected and the solvent was
10  evaporated. Yield F1 and F2. F1 was crystallized from CH;OH/2-propanone/
diisopropylether. The precipitate was filtered and dried. Yield: 0.75 g of intermediate
aa-3 (compound 311, 16%, melting point: 160°C). F2 was crystallized from few
CH30H/2-propanone/dusopropylether The precipitate was filtered, washed with
diisopropylether and dried. Yield: 0. 4 g of intermediate aa-4 (compound 336, 9%,
15  melting point: 202°C).

A mixture of aa-3 (0.0005 mol) and MnO- (2.5 g) in CH;Cl, (50 ml) and CH;OH (few
quantity) was stirred at room temperature for 3 hours, and then filtered over celite.
Celite was washed with CH;Cl,. The filtrate was evaporated until dryness. Yield:

20 0.21 g of intermediate aa-5 (84%).

A mixture of aa-5 (0.0004 mol), aa-6 (0.0005 mol) and BH3CN- on solid support
(0.0007 mol) in CH3;OH (15 ml) and CH3CO,H (1.5 ml) was stirred at room
temperature for 24 hours, and then filtered. The filtrate was evaporated until dryness.
25 Theresidue (0.25 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3;OH/NH4OH 95/5/0.5; Spum). The pure fractions were collected and the
solvent was evaporated. The residue was crystallized from 2-propanone. The
precipitate was filtered off and dried. Yield: 0.068 g of 2-(2-{[3-(2,3-Dimethyl-5,6,7,8-
tetrahydroquinoxalin-5-y1)-2-(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-



15 A m xture of y-4 (0.0001 nol) and Pd/C (0.03 g) in CH3OH (30 m) was
hydr ogenated at roomtenperature for 2 hours under a 3 bar pressure, then

filteredwoesspstsrsie. Celite was washed with H2O The fpiclrigpabR/ dsso
evaporated until dryness. The residue _was crystallized from

2- propanone/ Di i sopropyl ether. The pre'gﬁ'pltate was filtered off and dried.
Yield: O. 034 of 2-(4-13=[1-(3-Hydroxy-6-nethyl-pyridin-2-ylmethyl)-4,6 20
di met hyl - T@mm aZRbth ea{l-Bhad | | ortpBRAdOIN. D3%; Mk sham de
(y-5, corrp ‘[tgﬂgl OSS(V?L} ?rgﬂl nglbpm n(?(ﬁﬁgg) Exarrpfe'%G S%ﬁ%rﬁ}e g HO /
HO -el -- OC12 ONNHOH{~-NOHCHzCIz \-/ H~N1 i C N z-1 22 WO
2005/ 058871 PCT/ EP2004/ 053620 -73 HO' HNI / K2CO38, DM z4 / + s ~N N &
z4 O HO N- <Bxahipld@8 NH2 Z-4 O NH2 SOC12 (0.0035 nol) was added drop wi se at
5Cto a mxture of z-1 (0.0007 nol)gdylme AR C12 (30 nl). The m xture was

stirred at 5C for 2 hours, and then s |rred at room tenperature for 12
hours. The sol vent was evaporated untlédryness. The residue was 5 taken up
evz-

in Diisopropylether. The precipitate filtered, washed with H20O and
dried. Yield: 0.415 g of interrredi (4 HCl, 100%. A mxture of z-2
(0.0014 nol), z-3 (0.0016 rmk 3 (0.007 nol) in dipethyl- formam de

(80 mM) was stirred at 80 or 4 hour dgoured into i ter, saturated 10
with K2CO3 asudi, ext/r‘act ed 112Cl12. [ T'lae2 or gaqi c Iﬁ\\ separ at ed,
re

dried (ove?—NgSOd e a va ted ur:tg@irayness.
The resi due T1%g) Was %C'C§*2WWhr0m;§Wﬁ H\( gel

(el uent CH2C12/ CH3OH Nf 1
ab-1 ab-3 O
5 NH,

SOCI; (0.0016 mol) was added drop wise at 5°C to a solution of aa-3 (0.0003 mol) in
CH.Cl; (0.0016 mol). The mixture was stirred at 5°C for 2 hours, and then stirred at
room temperature for 12 hours. The solvent was evaporated until dryness. The residue

10  was taken up in diisopropylether. The precipitate was filtered off and dried. Yield: 0.16
g of intermediate ab-1 (4 HC], 78%).

A mixture of ab-1 (0.0003 mol), ab-2 (0.0003 mol) and Cs;CO3 (0.0016 mol) in
dimethylformamide (25 ml) was stirred at 80°C for 3 hours, poured on ice, saturated

15  with K,CO; and extracted with CH2Cl,. The organic layer was separated, dried (over
MgS0,), filtered and the solvent was evaporated until dryness. The residue (0.45 g)
was purified by column chromatography over silica gel (eluent: CH;Cl,/CH3OH/
NH4OH 89/10/1; 10um). The pure fractions were collected and the solvent was
evaporated. The residue (0.07 g) was crystallized from 2-propanone/diisopropylether.

20 The precipitate was filtered, washed with H,O and dried. Yield: 0.07 g of 4-{(3,5-
Dimethyl-phenyl)-[3-(2,3-dimethyl-5,6,7,8-tetrahydro-quinoxalin-5-yl)-2-
(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-ylmethyl}-amino} -butyramide
(ab-3, compound 213, 17%, melting point: 109°C).

Example 29
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93/7/1; 10m . The pure fractions were collected and the sol vent was

evapor at ed.

Yield: 0.22 g of the free base (26% . This fraction was
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N
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di met hyl formam de (40 gty was stirred at

ice, saturated with K2C03 and extracted with
| ayer was separated, dried (over NgSO4) ;flltered and the sol vent was

roomtenperature for 12 hours
¥bci12. The organic

g) was purified by col um

C12/ CH30—V NH40H 94/ 6/ 0. 5) .
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ac-7

Two

Intermediates ac-3 (compound 327, 24%, melting point; 254°C) and ac-4 (compound

359, 17%, melting point: 242°C) were synthesized according to the procedure

described for intermediates aa-3 and aa-4 but using K>COj; instead of Cs2CO;.

Intermediate ac-5 (80%, melting point: 208°C) was synthesized according to the
procedure described for intermediate aa-5.

10

Final compound 2-[6-{[2-(2-Hydroxy-ethyl)-5-methyl-phenylamino]-methyl}-2-
3 -morpholin-4-y1—prop);'fgmino)-benzoimidazol—1-y]methyl] -pyridin-3-ol (ac-7,
compound 192, 81%, melting point: 192°C) was synthesized according to the
procedure described for final compound aa-7.
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10 evaporated. Yield FI and F2. F1 was crystallized from CH3OH 2- propanone/
di i sopropyl ether. The precipitate was filtered and dried. Yield: 0.75 g of
i nt er nedivad e0os@sss31 (conpound 311, 16% nelting point: 16@Egpr260d/08530
crystallized fromfew CH3OH 2-pr opanone/ di i sopropyl et her. The pr ecipitate
was filtered, washed with diisopropyl “dther and dried. Yield 0.4 g of
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as-5 (0. Ooqlinmbrhpmﬁd46{(36 -Digthyirphenyh8-(Bhgddxy-pyridie i yimsthplpar@- (0. 0007
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Exanpl e 28 Sc

sol vent was evaporated. The residue was crystallized from
recipitate was filtered off and dried. Yield: 0.068 g of
hyl -5, 6, 7, 8-
n-5-yl) - 2-(3- m)r&hﬁm'glﬁm-yl - pr opyl ami no) - 3H benzoi m dazol
2004/ 053620 -75

eny) etanc»l (a . CBHYEind 193, 25% nelting
e{m o HNNNOYNyi  SOCI2 f--\ N ab-2 aa3
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(0.0003 nol) in N=
» \ i
\__/ ‘\_\ NﬁOH + O\/:\/N—\—\ ?\N
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Ni HaN
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A solution of ae-2 (0.0246 mol) in dimethylformamide (30 ml) was added to a mixture
of ae-1 (0.0205 mol) and NaH (0.0226 mol) in dimethylformamide (70 ml). The
mixture was stirred at 50°C for 48 hours. The solvent was evaporated until dryness.
H;0 was added. The mixture was extracted three times with CH,Cl,. The organic layer
was separated, dried (over MgSOy), filtered and the solvent was evaporated until
dryness. The residue (11 g) was purified by column chromatography over silica gel
(eluent: CH>Cl,/CH3;0H/NH4OH 95/5/0.5 to 93/7/0.5; 15-40pm). Two fractions were
collected and the solvent was evaporated. Yield: 3.6 g of intermediate ae-3 (41%) and
2.3 g of intermediate ae-4 (26%).

15

20

Intermediate ae-5 (62%, melting point: 130°C) was synthesized according to the
procedure described for intermediate aa-5.



CH2C12 (0.0016 nol). The m xture was stirred at 5C for 2 hours, and then
stirred at roomtenperature for 12 hours. The sol vent was evaporated until
dryness. woeoosmsssdue 10 was taken up in diisopropyl et hepcTEPo@fossspi t at e
was filtered off and dried. Yield: 0.16 g of internediate ab-1 (4 HC1,
78% . A mixture of ab-1 (0.0003 rol),’8b-2 (0.0003 nol) and Cs2C03 (0. 0016
nol) in dinme)hylformamde (25 mM) was stirred at 80C for 3 hours, poured on
ice, saturated 15 with K2CO3 and extracted with CH2Cl2. The organic | ayer
was separ at

b e (34 ds.an gmﬁgﬁ ts gyas evapor at ed
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D et hyl - phenyl ) -] 3-(2,3-d nethyl -5, 6,7, 8tetrahydro-qui noxalin-5-yl)-2-
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10  Intermediate af-1 (4 HCIl, 100%) was synthesized according to the procedure described
for intermediate ab-1.

Final compound 2-{(3,5-Dimethyl-phenyl)-[2-(3-morpholin-4-yl-propylamino)-3-

(3,5,6-trimethyl-pyrazin-2-ylmethyl)-3H-benzoimidazol-5-ylmethyl]-amino} -ethanol
15 (af3, compound 233, 24%, melting point: 140°C) was synthesized according to the

procedure described for final compound ab-3 but using K,COjs instead of Cs;COs.

Example 33
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ac-7 OH Internediates ac-3 (conpound 327, 24% nelting point: 254C) and ac-4
(compound 5 359, 17% nelting point: 242C) were synthesized according to

t he procesoneos/dssseri bed for internediates as-3 and as- $daup2desd3e22 CO3

i nstead of Cs2CO38. Internediate ac-5 (80% nelting point: 208C) was

synt hesi zed according to the procedur@-described for internediate as-5. 10
Fi nal conmpound 2-[6-{[ 2-(2-Hydroxy-ethyl)-5-nethyl - phenyl am no] - net hyl } - 2-
(3-nor phol i n-4-yl - propyl i m no) - benzoi m dazol - 1- yhnet hyl ] - pyri di n-3-0l (ac-7,

conmpound 192, 81% nelting point: 1920 synt hesi zed according to the
procedure described for final conpound, . 15 Exanple 30 Schenme AD 1\ HN
/ HOOHO® 30CI2 /-\ 1ry ad,2 P P aés NH ONNCGCHCz NI \ C Cs3CO
DMV NN\ I H4/ H, , 4HC dd-fi.ad-3 O] 42 WO 2005/058

PCT/ EP2004/ Qa3¥%, o77ylnt er ngdiate adwd” (4 HCL,~100% was-gy#t hesized
according to tdgoproe€du descri Wer"@w e ab-1. Final d¢onpound
4.{(3,5-D net hyl - phenyl ) -[ 3}‘6\ - [ OX Y <3 kubgdk N- 2- y| et f)' 3

nor phol i n- 4-yl - propyl am no) - 3H benzoi ciaazeleb- yl met hyH] - wmifo} - ynmi de

(ad- 3, conmpound 228, 17% el t | ng point: 170C) was synt hgsize o cording to
the procedure described for final conpound ab-3. Exanple 31 Schene AE On N
HNC< + NaH, DMF N "OH I /\

Intermediates ag-3 (31%) and ag-4 (30%) were synthesized according to the procedure

described for intermediates aa-3 and aa-4.

Intermediate ag-5 (86%) was synthesized according to the procedure described for
intermediate aa-5.

. Final compound 3-(2- {[3-(6-Bromo-pyridin-2-ylmethyl)-2-(3-morpholin-4-yl-
10  propylamino)-3H-benzoimidazol-5-ylmethyl]-amino} -4-methyl-phenyl)-propan-1-ol
(ag~7, compound 267, 56%, melting point: 141°C) was synthesized according to the
procedure described for final compound aa-7.

Example 34
Scheme AH
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ah-3 O
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15 2
Intermediate ah-1 (4 HCl, 89%) was synthesized according to the procedure described
for intermediate ab-1.

Final compound 4-[[3-(6-Bromo-pyridin-2-ylmethyl)-2-(3-morpholin-4-yl-propyl-

20  amino)-3H-benzoimidazol-5-ylmethyl]-(3,5-dimethyl-phenyl)-amino]-butyramide
(ah-3, compound 261, 18%, melting point: 82°C) was synthesized according to the
procedure described for final compound ab-3.
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NaH (0.0226 nol) in dinmethylformam de™ {70 m ). The 15 mixture was stirred at
50C for 48 hours. The solvent was evaporated until dryness. H2O was added.
The m xt ur eBxspledd racted three times with CH2Cl 2. The organic |ayer was
separated, dried (over MgSOH4), fiItPSr ?enaﬂfi t he sol vent was evaporated until
dryness. The residue (11 g) was puriftre col utym chr omat ogr aphy over
silica gel (eluent: CH2C12/ CH3OH NH4OH 95/ 5<£7ﬁ>/to 93/7/0.5; 15-40m . Two
fractions were 20/col |l ected and the sol vent slevaporated. Yield: 3.6 g of
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Intermediates ai-3 (compound 325, 19%, melting point: 167°C) and ai-4 (compound
358, 9%, melting point: 173°C) were synthesized according to the procedure described
for intermediates ae-3 and ae-4.

10 Intermediate ai-5 (100%) was synthesized according to the procedure described for
intermediate aa-5.

Final compound 3-(4-Methyl-2-{[3-(1-methyl-1H-benzoimidazol-4-ylmethyl)-2-
(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-ylmethyl}-amino} -phenyl)-

15 propan-1-ol (ai-7, compound 218, 70%, melting point: 198°C) was synthesized
according to the procedure described for final compound aa-7.
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anol 15 (af-3, conpound 233, 24% nelting point: 140C) was synthesi zed
accordi ng t}g{@%m ocedure described for final conpound ab-3 but using K2C03
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5 Intermediate aj-1 (4 HCl, 100%) was synthesized according to the procedure described
for intermediate ab-1.

Final compound 4-{(3,5-Dimethyl-phenyl)-[3-(1-methyl-1H-benzoimidazol-4-
ylmethyl)-2-(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-ylmethyl]-amino} -

10  butyramide (aj-3, compound 230, 21%, melting point: 206°C) was synthesized
according to the procedure described for final compound ab-3.
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as-3 and as-4. 5 Internediate ag-5 (86% was synthesi zed according to the
procedure described for internediate®s-5. Final conpound
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propyl am no) - 3H benzoi m dazol - 5-yl net hyl ] t am no} - 4- net hyl - phenyl ) - propan-1| -0
| (ag-7, conpound 267, 56% nelting poipty 141C) was synt hesi zed according
to the procedure described for final und as-7. Exanple 34 Schene AH
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NHN/ ah-14HCI ah-3 0 ¢ | nt erffredi at e ah1(4})H 89% was

synt hesi zed aum;rdl,ﬁg\to t he cedur eiodedtf i be;i_\for mtﬁj}edl ate|ab- 1.
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am no) - 3H benzoi m dazol - | ] Q’é ‘§d et hyl phenﬁh’f noJt but yr am de
(ah-3, conpound 261, 18% gl ting pol n"tb 'é’f'f)” was synt hesl zed accpr di ng to
the procedure described for final conpound ab-3. WD 2005/ &388Hb

PCT/ EP2004/ 053620 -80- Exanple 35 Schenme Al 0\ - 2H H + NaH, DW

Intermediates ak-3 (compound 346, 16%, melting point: 135°C) and ak-4 (compound
360, 12%, melting point: 138°C) were synthesized according to the procedure
5  described for intermediates aa-3 and aa-4 but using K,CO; instead of Cs;COs.

Intermediate ak-5 (70%) was synthesized according to the procedure described for
intermediate aa-5.

10  Final compound 3-(2- {[3-(3-Methoxy-6-methyl-pyridin-2-ylmethyl)-2-(3-morpholin-4-
yl-propylamino)-3H-benzoimidazol-5-ylmethyl]-amino}-4-methyl-phenyl)-propan-1-ol
(ak-7, compound 219, 38%, melting point: 132°C) was synthesized according to the
procedure described for final compound aa-7.

Example 38
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Intermediate al-1 (4 HCI, 100%) was synthesized according to the procedure described

for intermediate ab-1.
20

Final compound - {(3,5-Dimethyl-phenyl)-[3-(3-methoxy-6-methyl-pyridin-2-
ylmethyl)-2-(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-ylmethyl]-amino} -
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Intermediates am-3 (compound 308, 8%, melting point: 230°C) and am-4 (compound
322, 12%, melting point: 235°C) were synthesized according to the procedure
10  described for intermediates aa-3 and aa-4.

Intermediate am-5 (46%) was synthesized according to the procedure described for
intermediate aa-S.

15  Final compound 4-Bromo-2-[6-{[2-(3-hydroxy-propyl)-5-methyl-phenylamino]-
methyl}-2-(3-morpholin-4-yl-propylamino)-benzoimidazol- 1-ylmethyl]-phenol (am-7,
compound 201, 42%, melting point: 134°C) was synthesized according to the
procedure described for final compound aa-7.

20
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Intermediates an-3 (22%, melting point: 198°C) and an-4 (19%, melting point: 200°C)
were synthesized according to the procedure described for intermediates aa-3 and aa-4

but using K,COj3 instead of Cs2COs.

10  Intermediate an-5 (82%, melting point: 148°C) was synthesized according to the

procedure described for intermediate aa-5.

Final compound 3-(4-Methyl-2-{[2-(3-morpholin-4-yl-propylamino)-3-quinolin-8-
ylmethyl-3H-benzoimidazol-5-ylmethyl]-amino}-phenyl)-propan-1-ol (an-7,
compound 234, 50%, melting point: 165°C) was synthesized according to the

15 procedure described for final compound aa-7.



H< Ni on solid support H H N CH CO2H, CHOH ak5 ak-i HO Internedi ates
ak-3 (conpound 346, 16% nelting point: 135C) and ak-4 (conmpound 360, 120/ c,
mel ti ng pwoReS/IBIC) were synt hesi zed according to the pcamrpdod@sisolescri bed
for internedi ates as-3 and as-4 but usgﬁg K2CO3 i nstead of Cs2CCa.
Internediate alc 5 (70% was synthesi Z according to the procedure
described for internediate as-5. 10 Final conpound

3- (2-{[ 3- ( 3EAMRipMAY - 6- et hyl - pyri di n-2-yl met hyl ) - 2- ( 3- mor phol i n- 4-

yl - propyl am no) - 3H benzoi m dazol - 5- th - am no} - 4- net hyl - phenyl ) - pr opan-
| -ol (ak 7, conmpound 219, 38% nelﬁkﬁ%m%ébLt: 132C) was synt hesi zed
according to the procedure described fqr final conpound as-7. Exanple 38 15
Scheme AL ~ HN- I OOO SOCI2 N al - ka - - ONNH2 _ ONCHC 2 N C
CsCOa, DVW NNI1I1& HI NN al-1 4Han O NH2 Internmediate al-1 (4 HCL,
100% was synt hesi zed acco ng to thé& procedure descri d for internediate
ab-1. 20 Final conpound N

-{(3, 5- D”Etéaaﬂz phenyl ) - [ 3-(

t hoxy- 6- wyl erl d| n-

yl met hyl )an 9% n- 4 | - propyl ani ¥ - 3Hs hyl ]-am n
o} WO 2005/ 88871 PCT/ I k68, dmtyr‘am QoMpEtgdh210,
16% nelting point: 130C)H t hesi zed according ﬁ \t cedure
descri bed for final conpgynd athc3. O\k(
ao-3 o
NH,

Intermediate ao-1 (4 HC), 100%) was synthesized according to the procedure described
5 for intermediate ab-1.

Final compound 4-{(3,5-Dimethyl-phenyl)-[2-(3-morpholin-4-yl-propylamino)-3-
quinolin-8-ylmethyl-3H-benzoimidazol-5-ylmethyl]-amino} -butyramide (a0-3,
compound 223, 16%, melting point: 154°C) was synthesized according to the

10  procedure described for final compound ab-3 but using K>COj3 instead of Cs,CO;.

The following tables list compounds that were prepared according to any one of the

above examples.
Table 1
N
T::F ’ N “CH,
N A~UNUN R
X
N
15 RZ%a
Comp. R’a R’a Activity | Mass Melting | Synthesis
1 No. (MHH) point/salt scheme

0
1 H /\N»éj 10 556 205°C K
H
P
2 H N ; 10 623 210°C K




Exampl e 39 Scheme AMO N--\__ \ HO\ GCs2C33, DMV N{\ OHBra HNOO am1l
am2 HO 1/ Br HO/ Br VN + O NN\ (SNOHV-\ NH<NI / OH 5 am3
am4 |\ WM2R00¥SB871am 6 HO anp MO, N/ Br HO O N CH2C®CI/EP2004/053620 N |
(OBH3CN ~J NN HNon solid support@gl-d \' H am5 CHBCO2H, CH8OH H N

\

am 7 HO Intermedi ates am 3 (conpound 3 8% nelting point: 230C) and am4
(conpound 22, 12% nelting point: 235C) were synthesized according to the
procedure [®mbscri®ed fof int &tedi af Asiay]3 Mg ds- Meltingt ef Seefhesisd am 5
(46% was $yWthesized according to the pr ocedMBHels cpointfsalt £ ¢y schemg 4 nedi at e
as-5. 15 Final |conpound
4- Brono- 2- | 6-{[ 2- (3- hydro 1net hylt- phenyl jam no]
met hyl } - 2- { 3- nor phol | n- 4- i mo) - benzoi_m dazol - met hyl ] - ghenol
(am 7, cofpdund 201 429 i nt99 134CP%%has sy?nqah SI zed Kccdrding to
the procedqurejdescribed f rpound {as-7. 20 WO 2005/058871
PCT/ EP2004/ 053620 - 84-
4 H 9.9 579 205°C K
5 H WY 9.8 561 K
.l
=
6 H /\355 >9.6 557 202°C K
OH
HS
7 H ' ? 9.6 545 199°C K
OH
/\N
8 H H 96 555 178°C K
HO
0/
9 H i'b{\”‘S> 9.6 561 K
OH
|
10 H N 9.6 555 K
H
OH




Exanpl e 40 Scheme AN O N K2CO38, DM N-<\NOCH + / HN .l Br an-1 an-2 O N
ONNCOH+ V~-NNH-41 i OH an-3 an-4 |li HNan-6 M®2\ \ HO/ ---
an-3 ~N OvOl2@Eas8Z1N 0 BH3CN- N H-N an solid support N ech/ER004058426CO~1-1,
CH3OH H N an-7 HO 5 Internmediates an-3_(22% nelting point: 198C) and an-4
(19% nelting point 200C) were syntheSi'zed according to the procedure
described for internediates as-3 and as-4 ut_using K2C03 jnstead of
Cs2Co8. 10{0emper nediate ah-5 (8084 nel Biewsty hoiMass 148CMekiing sy SiitbesisZed
accordi ng Not he procedute_described|for int @YHENi|at poiatials | Fscheme donpound
3-(4- Met hyl -2-{[ 2- (3-norphol in-4- T-pﬂ opyl am no) - 3-jqui nol i n- 8-

yl net hyl - 34 benzoi m dazol  5-yl ne ] {am no}- phenyl)) - propan-I-ol (an-7,
conmpound 2?4, b0% nelting pointt 5C) was |synt hesli zed accof di r;(g tg the 15
procedure fgedctibedtor final Somjound a%€ 7., WPL005/ 058871
PCT/ EP2004f 053620 -85- Exanpl e Scheme AJ) | ~
OH
S
12 H N Lo | 96 | 60 170°C K
1
!

AN
|
13 H /\H 2 95 613 232°C K
HO
N
14 H j{\ﬁjﬁj 9.4 575 185°C K
HO'

/’\

15 H & N ; 9.3 573 161°C K
HO
,‘?{\

16 - H N 9.3 572 190°C K

17 H k{\ﬁé 9.3 573 K




HN/ NON SO,
| 4HCI

N-<, |

r-\ 1/ ao-2 /
N ao-1 ao-3 O NH2

an3 NH, N CH, C,
Internmediate ao-1 (4 HC,

N C

| (,C03.OVF N N |

100% was

synt hesi agd 2005009881l ng to t he procedure described 5 for pgiimnisdtisade ab- 1.

Fi nal compound 4- {(3,5-D nethyl-phenyl)-[2-(3-norpholin-4-yl-propyl am no)-3
- quinolin-8-yl nmet hyl - 3H benzoi m dazol-$ -yl met hyl ] - am no} - butyram de (ao-3,
conmpound 223, % qel ting poi n{ 154C) was synthesized according to the 10
procedure [fempyi be®dor f| nal B@nmpounpfAetiyits | blMdassisiing Meing3 | Sptthesisl | of
CsZCOB. Th¥ofpllowing tables list coppounds (Nt es¢hemec or di ng to
any one of{ thel above exanples. Tablel1l HO |{0') H WJ CH3 °~ '"NR3a Il 15 NI
Rza Conp. Wa R a Activitly Mass tipg Synthesis [No. + oint/salt $cheme N
| | 1 H 10j 556| 205CK H H Be~g b 623 C|K HO WD 200% 058871
PCT/ EP2004 0§3620 - 86 H e s ¥
OH
/\
19 H “ N 9.3 557 185°C K
7
HO
2N
20 H H 9.2 573 189°C K
OH
Cl
21 H Q 9.1 539 206°C J
/\ﬂ cl
/\N
2 H H 9.1 531 140°C K
OH
CH,
23 H /@ 9 515 199°C J
/\N CH,
F
F F
24 H /\u 626 185°C K
07 T"NH,
P
25 H N “ | 89 545 208°C K
OH
26 H /\NQ\Br 8.7 565 205°C K




R

Wa R a Activity Mass Melting Synthesis No. (MR+) point/salt schene

3 HH9. 9559 208CK HOC 4 H9.9 579 206CK HOCH 5 H~™x 9.8 561 K
HOX 6 HvOLbbsnses76 557 202C K H OH CFly 7 H *“H 9.6 549ciHa950d%055¢% \N 8 H
9.6 555 178C K HO9 H9.6 561 K HOH Il 10 H9.6 555 KH CH W

05/ 058871 PCT/ EP2004/ 053620 _87_ Coﬁ%‘ Wa Wa Activity Mass Melting
nthesis No. oint/salt schene Br 11 HnH 9.6 609 K _OHAN" 12 HH -Co
Comp. R’a R’a Activity | Mass Melting | Synthesis
No. (MHH) point/salt scheme

s

27 H N t 8.7 512 217°C K
|
N

28 H /\NO\CH 8.6 501 195°C K

20 H ' E 8.6 517 130°C K

30 H A~ O\\ 8.6 511 186°C J
N X

31 H /\NO\G 8.6 522 212°C J

o,
32 H N ; 8.6 531 131°C K

0
H
2

0
Sy

/\N
33 H H 8.6 558 164°C K
07 Ny,
Ay
34 H H 8.6 555 225°C L

35 H /\NJ@ 85 505 210°C J

36 H 8.5 571 163°C K
I

s/
% o
37 H ~ /(j 85 566 > 260°C K

NH
38 H D)L 85 530 175°C K
SN




9.6 609 170C K HOF F 13 HN 9.5 613 232C K H HO\O 14 HH 9A 575 185C K
HO 15 H ZZH 9.3 573 161C K HO 16 1 HH 9.3 572 190C K ONH, 17 H-~N 9.3
573 K HWPI2015/028805/ 058871 PCTI EP20041053620 -88 Conp. POTEPAM®/0A8420Vi t Yy

Mass Melting Synthesis No. + oint/salt . .schene F 18 HH 9.6 549 K OH 19 H

1H 9.3 557 185C K HOAN | 20 HH 9.2 8%3 189C K OH d 21 H 9.1 539 206C J
G ' ~N22HHQ9 1531 140C K _(OH CH

Comp. R’a R’a Activity | Mass Melting | Synthesis
No. MH) point/salt scheme
PO
39 H & N 8.5 560 K
INH
HO
CH,
40 H SN 84 515 209°C K
H CHa
41 H N 83 | 515 210°C K
HyC
/\N
H
42 H 8.3 600 132°C K

43 H N E oy | 82 531 231°C K

HN__0

44 H ) 8.1 574 K
oH

45 H W £ 79 530 145°C K
07 NH,

//N

/\N /@/\/
46 H H 7.9 552 150°C K
47 H - : 7 7.9 531 158°C K

48 H 2N 7.7 609 K




23 H9 515 199C J
208C K OH 26 H ~~~ |

FFF
Br

| 24 H'~H 626 185C K O NH
8.7 565 205C K WD 2005/ 058871 PCT/ EP2004/ 053620

-89 Conp.wo\z@sisss7Activity Mass nelting synthesis

schene 27 HH 8.7 512 217C K

225C L

No.

25 H N

G_ll

8.9 545

piimp2mal08iche al t
IN 28 HCH8 8.6 501 195C K 2?1~ 29 HH 8.6

517 130C K OH 30 H 8.6 511 186CJ \ 3 H'\N1 i a 8.6 522 212CJ H\ CH,
| 32 HHq 86531 ]31CK HO' ~N33 HHB8 6558 164C K_O L H 8.6 555
CospiF 3R% 8.5 505 RBOC J | Activity| Mass Melting | Synthesis
No. (MHH) point/salt scheme

HGC N
/«\j:;rA\//
49 H NoL 7.4 568 114°C M
50 H [ /© 7.3 627 225°C K
ﬁ |
\/k} CH,
51 H 72 515 176°C J
CH,
52 H -CH,-OH 7.2 412 192°C A
53 -CH,-OH H 56 412 134°C A
S
//
5 H /\H 613 194°C K
OH
Q
//
55 H A 597 228°C K
H
OH
s
56 H o~ 613 220°C K
H
OH
57 H 597 230°C K




| 36 H8.5 571 163CK FF F o NH 37 H5,0 8.5 566 > 260CK 0 38 HI NHZ
8.5 530 175C K H WD 20051058871 PCT/ EP2004/ 053620 -90 Conp. Wa Wa

Activity wWageosmsss’ing Synthesis No. (MR+) point/salt seoarer20Rfské2tl 8.5 560
K NH HO CHy 40 H 8.4 515 209C K H 41 HH 8.3 515 210C K H3C ~-\N H
42 H 8.3 600 132C K Cod 43 H ~(~ CH 877831 231C K COH H3N O 44 H 8.1 574 K
OH 45 Hti 7.9 530 145C K ONH2 ~N 46 Ha CH 7.9 552 150C K 9 I\ 47 H ~q
7.9 531 158fabk 2 Gtbmpounds ared according to synthesis scheme N or O

Conp. R® Activity Mass Melting
No. (MH+)  |point/salt
58 -(CH3)>-OH 9.4 559 180°C

NH,

59 /\/\[or 9.6 600 170°C
NH,

60 \/\g/ 9.5 586 138°C

61 -(CH3)+-OH 9.5 587 170°C
OH
62 /\/T 9.4 601 121°C
63 -(CH,);-OH 9.3 573 137°C
64 ~(CH;)s-OH 9.3 601 120°C
B
65 \) 9 628 169°C
N N
66 ~(CHa)-NH, 8.9 558 196°C
CH, '
O ’o—/
67 P 8.8 695 152°C
o o™
CH,
/\/\N
68 L_o 87 642 169°C
69 -(CH,) .-COOH 8.7 587 128°C
0
il
A0 en,
70 0 8.6 679 175°C
CH,
0._CH,
71 /\/\g/ 8.6 629 130°C
\/\n/o\/CHs
72 o 8.5 615 136°C
o)
/\/\g NH,
73 ¥ 9.6 636 136°C




0=5=0 48 Hzt \N 7.7 609 K H OH WD 2005/058871 PCT/ EP2004/ 053620 -91
Conmp. Wa Wa Activity Mass Melting Synthesis NO (M#) point/salt schene
HsC \ i HWO 20050588714 568 114C M 50 H y~ \ 7.3 627 225CPKT/RP2004¥05%d28 51 H
7.2 515 176CJ CHs 52 H-CHZ-CH 7.2 4 192C A 53 -CH2-OH H 5.6 412 134C A
S 54 H 613 194C K OH/ O55 H 597 228€°K HOH S 56 HI\H 613 220C K H OH
O 57 H 597 230C OH WO 2005/058871 PCT/ EP2004/ 053620 -92 Table 2

conpounds ptreéered accoRdi ng t o Agtnitiesi MaseheMelingf 0 HO CHs O'I H aNCH3

No. — (MH+)  lpoint/salt
\/\/\ll ANH,
74 it 9.5 650 105°C
0
N,
75 \/\/\g/ 95 614 190°C
7R
76 Ré/\/\ﬁ/ ~ | g4 650 120°C
O
H
2 N
7 /\/\[r 9.4 614 150°C
)
OH
78 )SJY 9.2 601 205°C
OH
9 | "o 9.1 603 152°C
OH

o

80 \)\/ \© 9.1 665 120°C
N==\

81 \/K/NH 8.9 595 135°C

82 -(CH,),-OCHjy 8.6 573 215°C
83 8.6 649
HCI
OH
84 \és 8.5 615 230°C

Table 3 : compounds prepared according to synthesis scheme N or O

HO.
\

AN
A_CGE

Comp. R™® R® Activity| Mass | Melting
No. (MH+) |point/salt
85 -(CH;),-OH 3-Br 9.3 609 210°C
86 -(CH,)>-OH 5-CHg 9.3 545 205°C




- CH3 NNR4Ia Conmp. R Activity Mass Melting No. (lvffl+) ointlsal _58
{CH2)z-OH 9.4 559 180C ~NHZ 59 101 9.6 600 170C NHZ 60 9.5 586 138C
0 61 - (CWQ2astoses31 587 170C OH 62 0 9.4 601 121C 63 CPRTEPOM4D5H2673 137C

64 -(CH2) -OH 9.3 601 120C CO 65 9 628,169C 66 -(CH2)2-NH2 8.9 558 196C ~
Hg 67 Ojf, 8.8 695 152C O O\CH3 '-~-N"68 0 8.7 642 169C 69 -(CH2)2- COCH
8.7 587 128 P-O CH3 70 _0) 8 679 175C CH3 QVCH3 71 08 629 130C
Ol1-, ~CH3 72Canl|615 1RE 0 0| ,- RIH NHACHGS 9gMgssgasMeling
No. (MH+) |[point/salt
NH,
3-CH
87 /\/\g/ 3 92 586 | 139°C
88 «(CH,),-OH 4-CN 9.1 556 195°C
NH,
3-CH
89 \/\([)r 3 9 572 | 128°C
NH,
90 /\/\L( S-Br 9 650 | 180°C
NH,
SN 5-CHg
91 10 8.9 636 140°C
0
92 (CHy)4-OH 3-CH, 8.8 573 169°C
03 ~(CH,)s-OH 3-CH, 87 559 109°C
I\
94 NP 3-Chs 8.6 614 | 153°C
95 «(CH,);-OH 5-Br 8.6 623 120°C
NH,
4-CN
96 /\/\([)l/ 8.6 597 170°C
97 ~(CH,),-OH H 8.5 531 190°C
B 5-CH
SN = 3
gs |7 % 8.5 636 | 125°C
(@)
99 ~(CHy),-OH 3--C=CH] 8.5 555 186°C
100 ~{CH;)>-N(CHa), 3-CH,4 8.4 572 172°C
NH,
101 /\g/ 21-(CH-OH] | g4 588 | 175°C
o-
102 /\/\g/ s 3-CHs 83 601 150°C
/" \_ | 64-(CH,)»-OH
03| >N o HCH-OH]| ) 644 146°C
NH,
104 \/\[Of 31-(CH,).-OH] 8.2 602 124°C
O
105 -(CH2)2-OH 4- )J\NH 8.2 574 130°C
2
106 phenyl 4-OH 8.1 579 175°C
107 ~(CH2),-OH 6--(CH,)»-OH] | 8.1 575 165°C
108 H 6--CHo-NH.] 8 516 116°C
109 phenyl 3-OH 7.9 579 135°C
110 «(CH,),-OH 6-CH, 7.8 545 165°C




0 WD 2005/ 058871 PCT/ EP2004/ 053620

+ int/sal O gl

152C H O 80 |

~NHZ 74 11

-93 Conp. R a Activity Mass Melting No.

9.5 650 105C O NHZ 75 9.5 614 190C 0 SS OH
76 9.4 650020B305887Y9. 4 614 150C OH 78 9.2 601 205C 79 PEI/ER2004/05362H 9. 1 603

9.1 665 120C N==\ 81

8.9 595 135C 82 CHZ rOCH3 8.6 573

conpounds

CH3 2/ 4 Ra N

215C 83 OH 8.6 649 168C / HCI 84 8.57615 230C |s~ Table 3 :
prepared according to Q}{‘DT hesi s thnimn Nor 0 _HQ 3 Ha N
\ '\ 5 N RagCemmp. Ra Rctivity|MassRMel tijdtivity| Mass | Melting
No. (MH+) |point/salt
(o}
111 -(CHy)-OH 2-[ /U\NH} 76 574 145°C
2
NN /NHz |
112 =0 5.[-CECH] 95 632 | 142°C
o
NH,
113 \/\[f 5-Br 9.3 636 140°C
NH,
114 /\/\g/ 5-[-C=CH] 9.3 596 162°C
NH,
115 \/\(ff 54-C=CH] 9.3 582 147°C
OH
116 /\/T 5--C=CH] 8.7 597 134°C
117 AN OH 5-Br 8.6 637 160°C
NH,
118 \/\[ 4-CN 86 583 | 195°C
119 S~ -OH 4-CN 86 570 115°C
O
oH ol U
120 Y PN 8.5 610 135°C
TN,
121 ~N\OH 5-F 8.3 549 195°C
122 CH, 64-(CH,)-OH] | 7.5 555 175°C

Table 4: compounds prepared according to synthesis scheme N or O

Comp R® R® R® R° Activity | Mass | Melting
No. (MH+)| point/salt
123 /\/\Q/NHZ 3-Cl H 5-Cl 96 | 640 | 185°C
124 /\/\ﬁl’“ 3-Cl H 5-Cl 9.3 | 627 | 202°C
125 \/\ﬂ; i 3-CH, H 6-CHs 79 | 586 | 165°C




No. + oint/salt

2005/ 058871 PCT/ EP20041053620

85 CH OH 3-Br 9.3 609 210C 86 CHZ OH 5-CH3 9.3 545 205C WO

(M) poiWOReRIE88TNHZ 3- CH3 87 9.2 586 139C 0 88
195C NHZ 3-CH3 89 9 572 128C O ,--f

91 SAO 8.9 636 140C O 92

-(CH2) 4- OH 37

-94 Conp. R R Activity Mass Melting No.

- ( CH2 PET@R20D40536Q0 1 556
5-Br 9 650 180C 90 O NHZ 5-CH3
8.8 573 169C 93 CH -OH 3-CH3 8.7

559 109C n-94 0 3-8 6 614_153C 95 -( 3.0H 5-Br 8.6 623 120C NH2
4- CN 96 8&;?7 178¢ 0 of -(B)d- o+ 8. 5/ 1 9)é°“?‘h‘ugw§§ elfingys 93 3 S
8.5 636 128%-10 99 . (CHR}D. OH 3-1-lC=-CHI 8l 5 555 186G ]
Z-N(CH3) Z| 3- (Wz 172C 170°C/
126 2-CH, H 5-CH(CHs).| 7.8 | 628
0 HCI
NH,
127 /\/\L( 2-CH, 3-CH, 5-CHs 76 | 614 | 116°C
128 . ~OH 3-CH, H 6-CH, 76 | 559 | 172°C
129 01 2-CH, H 5CH(CHs)| 6.9 587 | 143°C
130 . ~OH 2-CHs 3-CH, 5-CHs 6.9 573 | 199°C
Table 5: compounds prepared according to synthesis scheme N or O
HO._~ |
™
o/\ Y N~ CH;
K/N\/\/N N N/R4b
.‘l ! Z Il?"a
Comp. R4a R4b Activity | Mass | Melting
No. (MH-)| point/salt
/\/\”/NHZ /N
131 I 93 | 623 | 168°C
N
N
v
132 R m 82 | 582 | 175°C
/\/\ﬂ/NH2 Nﬂ
133 81 | 574 | 215°C
o
g
134 ~OH 79 | 533 | 150°C
)\\N
/\/\H/"‘Hz <
135 1 N“"‘{ 78 | 590 | 120°C
3N
136 "~ -OH N*"{ 75 | 549 | 105°C
PN
/\/\H/NHz N
137 I “ l 73 | 573 | 185°C




I NHZ 2- (- (CH2) 2- OH)
USN O 6-[ - (CH2) 2- OH]
| ol of 105WQWNFIBSUH 4- /\NH 82 574 130C z
107 -(CH2)2-OH 6- - CH2 2-OH 8.1 575 1

106 phenyl

101 8.3 588 175C 0 102 0 0, CH3 3-CH3 8.3 601 150C 103
8.2 644 146C 104 NH2 3_[ (CH2)2-OH 8.2 602 124C
BCTEPBIO/0SFD 175C
5C 108 H 6- -CH NH 8 516 116C 109

phenyl 3-OH 7.9 579 135C 110 CH OH 6- 7.8 545 165C WD 2005/ 058871
PCT/ EP2004/ 05362095 Conap—R Acti-vity Mass—Melting—No—{Mt+) ointl salt
574 145C [ J\@PP111 - () 2-oH|2- 7. ARp .ffﬁ?b’ &’iﬁ;&@%ﬁt 9.5 632 142C 0
Mtz 113 | ol -52Bt—9-3 636—3140C 4 —f==N-2 114 g 5= AFYER 596 162C ~NH2
115 0 5-[-0:0%9. 35 47C (H 116 0\5-[-C= 8. 2.597..134C 117 ~~OH 5-Br
8.6 637 160G TH2 118 | O 4-CN 8. 6 &83A95C [116°~i og-?ﬁi-__ ?% 6 570 115C O
Table 6: compounds prepared according to synthesis scheme N
x
o/ﬁ N~ CHj
g N 2
Ne_~_N_N N3
h [ Dre
N 6/\/‘\N/R6a
Rb 5 H
Comp RS R® R® |Activity| Mass | Melting
No. (MH+) | point/salt
0 CH
N8
139 /\/\g/ 2-CH, [6-CH| 7.6 629 164°C
140 O 3:CH, | H | 8.1 545 190°C
141 O 3.:0CH; | B | 81 561 170°C
142 AN AOH 6CH, | H | 8.1 573
143 O 2.CH;, |6-CH] 8 559 162°C
| 144 _\—N\ P 2-CH; 6-CHy 79 628 | 158°C
|
145 I~ N 2-CH, [6-CH{ 79 586 140°C
3~ i PN
146 O { Tl w79 603 150°C
U7 | NN 2CH, |CHy 78 | 581 | ol
5 i _
IINH, 171°C/
ug | 7% 2CH, |6-CHj 84 636
0 HC1
OR
187°C/
149 2-CH, [6-CHy 7.9 187°C
2 HCI
N,
150 \/\g/ 3-CH, [6-CHj 79 586 175°C
151 A\ 3.CH, |6-CH| 7.7 559 210°C




120 OH 4" --11 NHz 8.5 610 135C 121 5-F 8.3 549 195C 122 CHs 6- - CH -OH
7.5 555 175C Tabl e 4: conpounds prepared according to synthesis schenme N or
0 HO/ REO2SB87CH3 2 / /Rt NN ctt4 Conp R R R RPCAZER2004/053G98S S
Melting No. + oint/salt ~NHp 123 IOI_9 3-CL H 5-Cl 9.6 640 185C 124 ~0OH
3-C1 H5-C 9.3 627 202C NH2 125 |0 I"3-CH3 H 6-CH3 7.9 586 165C WD

2005/ 058871 PCT/ EP2004/ 053620 -96 Conp R Ra R R Activity Mass Ml ting

No. + oi nt/ Sahpound prebbtéd dotdfdihg tdfheMe RCH3 H 5-CH(CH3) 2 7.8 628 HCl NHZ
127 0 2-CH3 3-CH3 5-CH3 7,8 614 116C 128 3-CH3 H 6-CH3 7.6 559 172C 129

/ moo" 2-CH3 H 5-H CH3) 2 6. 43C 130 /nmpo" 2-CH 3-CH 5-CH 6.9 573 199C
Tabl e 5. conpaunds prepared co' ding to synthesis schene Nor 0O HO O~ HN
CH3 N R4b Rda ) Conp. R4a Rab MctiGhlty Mass Melting No. (M#) nmint/salt NH

N ‘\/N\/\/N N N

OH

Comp. [ Activity] Mass Melting
No. (MHt) | point/salt
152 8.1 549 168°C

Compound prepared according to scheme N:

HO =

|
o/\ Y =N CH:,,\EJ
N NN
‘\/\/\/j\}/ N

5
Comp. | Activity| Mass Melting
No. (MH+) | point/salt
153 | 73 | 527 212°C

Table 7 : compounds prepared according to synthesis scheme P
OH

N N _N R
k/ NN\ 7\}/
R2a
R3b

Cgf:_l’- R® | R® | R* | R® | Activity | Mass | Melting
(MH+) | point/salt
154 |-CHs| H |-CHs| H | 69 410 | 228°C
155 | H | H | H| H | 68 382 | 203°C

156 | H |-CHs| H |-CHs 4.9 410 234°C




131 0 i 9.3 623 168C N 132 ~tiOH 8.2 582 175C NHZ N 133 0 8.1 574 215C N
134 7.9 533 150C N NHzZ 135 ONN 7.8 590 129C 136 ~iaH N-N 7.5 549 105C
NHZ N 13AVQ 200585878 185C WO 2005/ 058871 PCT/ EP2004/ 0536 PET/ERIY405339 R4a R4b
Activity Mass Melting No. +) oi nt/sal_§9_ N 138/H 7.3 536 230C Table 6:
conpounds prepared according to syntheSis schene NHO OHCH3 2 /N 3
-'~'"-Ra N6 NNRea Rob H Conp. R-a Ra Rb Activity Mass Melting No. +
oint/salt TblH 139 I1C 2-CH3 6-C1l7.6 629 164C 140 /~oH 3-CH3 H 8.1 545
190C 141 ,SOH 3-0CH3 H 8d. 561 170C 142 ~~,OH 6-CH3 H 8.1 573 143 ~~oH
2-CH3 6-CH3 8 559 162C 144°F- 6-CH3 7.9 628 158C

8

X
H N CHj
3
N\/\/NTN R92
Nl I R2a

Comp. R® R® Activity | Mass | Melting
No. (MH-+)| point/salt
0
157 H %J\H 63 | 576 | 186°C
HQO
o)
< o
158 sz\H H 4 | 515 | 170°C
159 H j)\ /Iij 47 | 515 | 168°C
160 H (?2110\ /@\ <5 | 520 | 172°C
~ N

Table 9:
HO P |
N
N CHy
RZb
H
N N R
Oheomd J T
(CHz2),—N N R2a
5 R3b
Comp,| n | R® R* R® R® |Activity] Mass | Melting |Synthesis
No. (MH+)| point/salt| scheme
161 | 3 |-CH,4 H -CH,3 H| 86 | 493 | 223°C R
162 | 2 |-CH3 H -CH, H| 79 | 479 | 226°C Q




145 2-CH3 16-CH3 7.9 586 140C 146 "~OH "o”ayJ H 7.9 603 150C 147 ~~OH
2-CH3 6-CH3 7.8 587 H/ - -- o N 148 V 2-CH3 6-CH3 8.4 636 171 C/ o HC
187C /| 1WO290NB8TE-CH3 7.9 187C HA ~NHZ 150 101 3- CHPQEU/EH06H/53686 175C
151 3-CH3 6-CH 7.7 559 210C 5 WD 200544958871 PCT/ EP2004/ 053620 -98

Compound prepared according to schene HO aNCH3 HNNI N N/ N OH
Conp. Acti y-ty--Mass—Mebtirg—Nor—+ pe.LanA!t 1528-1-Hp49—3168C w'rpound
pr epar ed %ﬁﬁfpdlmqn"b sch N: | HO R¥ N CHBR®||Abtivityt Mdsi\ Melting [$ybthed
Activity Magg Melting No. + point/salt 153 7.3 52¢ndbBlnysal| scheme
CH,
163 | 2 | H H J@\ H| 79 | 584 | 150°C | S
N CH,
H
1641 2 | H H /\NO\CH, H| 75 | 670 | 130°C | S
H
1651 2 | H H /\D H 6.9 555 | 159°C T
166 | 2 |-CHs H H H 6.8 465 | 238°C Q
=
167 2 | H H H 6.7 5563 | 225°C T
168| 2 | H H -CH,-OH H 6.5 481 | 147°C S
169 2 | H H @ H 6.2 553 | 224°C T
1701 2 | H -CH4 H -CH;| 6.1 479 | 237°C Q
Table 10:
OH P l
N
N~ “CH,
'r:l' N R
Y
N
Comp Q RrR® Activity| Mass | Melting | Synthesis
No. (MHH) jpoint/salt scheme
CH,
(\N/Y\
171 O\) OH ~ o 86 | 531 | 198°C| V
.H
CH, CH,
172 & /©\ 78 | 543 |192°c| U
N~_" | 7N CH,
H,C H

3 CH,
0]
173 /H Q 77 | 543 | 169°C U
J\/ o CH,
[o]
174 Q

G,

I 8.6 529 w




Tabl e 7 : conpounds prepared according to synthesis scheme P OH 11 N CH3
O~ RR2b \ /N R3a NT R2a R3b Canp. R3b R~ R3e R2b Activity Mass Melting
(MH+ poi W0/2883/958§4 -CH H -CH H 6.9 410 228C 155 H H HPE/BRWB088262003C 156
H-CH3 H-CH3 4.9 410 234C WD 2005/ 05?1%@% PCT/ EP2004/ 053620 -99- Tabl e 8:
HO aNCH3 ON-_,,-,,/NH" / R N/Rza Conp. RR Activity Mass Melting No.
+ oint/salt—157 H'?2t H 6. 3 576 186C 158 yy H< 4515 170C_'2 N H 159

Hyy 4.7 Si@njfﬁi8c 'Z 1160 H < 5 R29 17‘2&ﬁvﬁ§1_MassTBHblﬁn@38yh@ed?§ CH3 Rz2b

Nv43b R3a No. (MIH) point/sall scheme
CH,
175 ‘]":)N -CH,-OH 62 | 440 | 190°c| U
H C‘“ ~TN
(\N/\/
176 o) H 57 | 410 | 205°C P
CH,
177 j’\/')N ~CH,-OH 57 | a40 | 202c| v
Hac“‘ NN

cH,

HCl

178 O/\(‘;\ /\Nkkf “loes | o | 2
(o]

()
)
$

179 Ne o~ H 96 561 | 210°C N
OH
Br
NS © 156°C /
180 K\ N 9.3 625 z
0\) OH HCl
! OH
|/\N/\/\
181 82 | 550 - X
g/' /\N CHa
OH
S
182 (}\/\/ -CH,-OH 7.1 428 | 212°C A
Table 11:
OH._~
q |

2

Q

o
3

D\
-
W

o



OON (CH2)-Na N 5 R za Conp.

No.

n Rkb Rra W R2b Aclivi
+ oint/salt schene 161 3 -CHH-CH3 H 8.6 493 223C R 162 2 -CH H -CH3
H 7.9 479W2R05/@8%1 2005/ 058871 PCT/ EP2004/ 053620
R~ Activity Mass Melting Synthesis
7.9 584 150C S HCH3 164 2 HH P 4

Mass Mel ting Synthesis

- 100 RESHBP20pd/ei3620ku R33

(lec—iio + point/salt scheme CH3 163 2 HH H
} 7.5 570 130C S 9 165 2 HH H 6.9

555 159C T 16 2 - CHHHHGB. -8 465 ’)QRF‘O 67 2 HHHBT 553 225C T 168 2
H H - CHZ- Ohtdmg§. 5 481 Q?C S 169 2 HRM H 6. 2AEDRY ML | Meltig(Syhttekis|CH3 H
-CH3 6.1 47 37C Q Table 10: N CH3 N N{Rae V|ty Mass
Mel ting Sy thh°e,ia No——{MHH—ot-nt+sat—saheme—CHdGH; 2 L“@?ﬁt %;Eﬁe °d 531 198C
V |/ H CHs |CH3 1720 7.8 543 192C H C|Nom H3CH3CHyl73C7.7543
169C U HC |"18BH~ %3_:/3,‘,/\/\ N 67 | 520 | 198°c | w
N CH.
H 3
CH, o,
o
184 6.3 | 543 | 209°C U
\‘"K/N\/\/ /\ﬁ CH,
H,C
CH, CH,
185 i/') )@\ 7.7 | 543 | 169°C u
H,C N~ N CH,
CH,
186 cji'jN -CH,-OH 49 | 440 | 212 U
HaC““ SN
cH,
187 f\/N -CH,-OH <4 | 440 | 227°C u
H3C“‘ ~NTN
(o]
188 g/‘ -CH,-OH <4 | 456 | 210°C X
OH
S
189 (}, o~ -CH,-OH <4 | 428 | 165°C A
Table 12:
SN CH,
H
N  _N CHs



H3 O 174 ~~~/ ~"H 8.6 529 _ W cfy WO 2005/058871 PCT/ EP2004/ 053620 -101

Conp. Q R3B Activity Mass Melting Synthesis No. (MH) oint/sal scheme CH3

175 § - (CMO-2099/658871440 199C U H3C 176 o J H 5.7 410 20RCTEP2084058¢2p CH2- OH

5.7 440 202C U H3C' CH O cH- 178 Oiog 9.6 750 1 HG/ Z NHr H, 179 JN\*/
.3 6

~~ CH, 9.6 561 210C N OH Br 180 ~"N" 25 156C/ Z QIOHHAO OHH O

181 82 559 — X —CH-—OH-182-CH2-OH-7.-1-428 212C A—Tahle 11: OH aNCH3
Comp. Q Activity| Mass | Melting |Synthesis
No. (MH+)| point/salt| scheme

(\N/\/\
o
190 69 | 454 | 168°C Y
OH
(\N/\/\
O
191 o 6.8 | 467 | 148°C Y
NH,
Table 13:

[
N~ N R3
Y
N RZa
Comp. G'-R R* R™ Activity| Mass | Melting [Synthesis
No. (MH)|point/salt| scheme

HO Z |
192 H TN 9.3 531 | 192°C AC
(o]

193 93 584 | 162°C AA

N
l N
/
194 N H H 9.3 584 - AA

N\
| 2y
195 N H H 93 | 584 | - AA
b
Y
196 NG H KO 93 | s70 | - AA
M




HQ-NNY | Ra W 2005/ 058871 PCTI EP2004/ 053620 -102 Conp. Q R o Activity
Mass Melting Synthesis No. + oint(salt scheme CHs 0O 183 0 N~~ 1 6.7 529
198c w /WA BB c1% 184 O1 \ 6.3 543 209C U H C', PCHERIOMASIROCHI ~CH:
185 7 .7 543 169C U CH3 186 - CH2- OH 409. 440 212 U HCo" N,/\ 3 CH3 187
-CH2-OH <4 440 227C U N, ° H3C 0 188 -CH2-OH <4 456 210C X OH S 189

20 [ad mll 200,V T'\L\I a . 19- HOO N LD L. O N1V AN COLPD IR | /
NC'_|20_| <4 &;ﬁp. U\)\/G‘l’: T TAAUOT|C J.L.de TV TRD IR33.LI\I ) IA_ctiv\lityl Massl m]ﬁﬁg Synthesis
No. (MH+)| point/salt| scheme

'Y
197 N H
e
X
198 N H
e
S
199 N
i
Y
200 N H
nr
HO
201 Br H
HO - T
|
N
202
HO
p\ Br
203 H
. O0X

93 554 | 198°C AA

7

93 570 - AA

Ry

/
.l Iz X
O

)
O

9.3 569 - AA

x
&z
o

93 697 | 183°C AA

T
=z

)
D

93 622 | 134°C AM

o

o
o

9.3 542 | 208°C AC

D,

x

x

9.3 619 | 212°C AM

2

\_/
)
8

9.2 656 - AA
W HO
N\ o
205 l P H /@)LNHz
N ~ 92 | 569 | - AA
W H
HO

I
)
I\ —

206 9.2 541 | 211°C AC




CH3 5 WO 2005/ 058871 PCT/ EP2004/ 053620 -103 Conp. Q Activity Mass Ml ting
Synthesis No. + point/salt scheme 10 190 6.9 454 168CY OHIO 191 O06.8
467 148C WO2p{0S$8l e 13: H G -R R3a UN-,NCa | Re a KGHBP20@/0FRR a
Activity Mass Melting Synthesis )Ipoint(selt schene HO N 192 H
9.3 531 192C AC 193NHXH935841 'C AAl N 194 NHH9.3 584 - AA OH
195 H*H 9. 3- 584 _AA 19(21[\‘! !-” . ‘%?nnﬂ NE89871 DCT :DonnA/ 053!220

-104 Conp. &PV R =g tyvl\/ggs Mel fti ng "Synt heﬁ%“mmpmﬁm? thesis| ¢

tivi
schene ~19F¥-N N H Q-3 554-198C AA—pw H scheme

EI X - |
207 H 9.1 598 | 130°C AA

X
208 7 H o~ 91 | 854 | - AA
G
NS 1]
L H Q/ﬁ\""’ 605 | 165°C | AA
209 Ny N 9.1 5
G
|

210 SN H 9 614 | 130°C | AL
J\.‘!\a o
(X
N
211 N H N 9 | 570 | 205°C | AA
[VaVaV)
&
212 N H N 9 570 - AA
[VaVa V)

S Q.
N AN
213 | 7 H 8.8 639 | 109°C AB

o]
(X
214 N H /i’\N/Q\ 8.8 | 540 - AA
wny H

&
N/ /\H
215 o H

=

8.7 639 - AA

216 H 8.7 599 | 216°C AC




198 QQNDI HH 9.3 570 - AA vw 199 NH 9.3 569 - AAvw HNO /I 200 C~N~( H

H 9.3 597 153C A A uw HZN O HO 201 \ Br HH 9.3 622 134C AM HO/-- - - N
~H - ---' WONI0OPB8H 9, 3 542 208C AC OH HO N Br 203 HECTER084/¢8620212C AM
HOH204 | NH~H 9.2 556 - AA HO Noz 205 EIl NH9.2569 - AAW H HO
rN/ 206 H'I N 9.2 541 211C AC H OH 9\% 2005/ 058871 PCT/ EP2004/ 053620 -105

Con-p G -R-R Activhtyv Mass Maltin Q\/nfh SIS No—{( M+ —pointLsalt schene

207 N N H ﬁﬁgpl 508 TB0L AA 208N H AN 0. Roooa AMCtfey gﬁ‘fs ‘Melting [Synthesis
+){point/salt| scheme

HO CFy
B
217 | | "l H - 87 | 676 | 149°C | AM
7
//'~N
N
:’z’\N
218 H 86 | 582 | 198°C | Al
[VaVa ¥l
l
|
X
|
N

=z

I

OH

H TN ; 8.6 573 | 132°C AK
[
Q S |

220 SN H f%’\u 86 | 559 - AK

221

; l
bt
N 3
I
L N N C
222 n H H 86 652 | 147°C AA
%\

219

223 , H H\( 85 | 620 | 154°C | AO
(o)

224 H H 85 568 - Al

N ci
X
225 N7 H Q 85 | 594 | - AA




/11 NH 209 Q NH9. 1605 165C A AJyy H O'1IN 210 ~-N I H 9 614 130C AL O
NH, 211 HH 9 570 205C AA OH 212 NHH9 570 A AU OH NN 213 "'y~ H 8.8
639 109C A® 2pBF/0387 N- H "~~ 8.8 540 - AA NN:C /| 216 RCHEB2004/63820AA (N) O
HO/ F, 216 NH~H\ 8.7 599 216C AC 1 WO 2005/ 058871 PCTI EP2004/ 053620
-106 Conp. G-R R R Activity Mass Melting Synthesis No. (MH) point/salt
schene 217 6r H ~-H 8 7 676,149C AM_OH_ rN 218 H H 8 6 582 198C Al (H

0 219 N | IGemg| 573 G(®C AK R R™*® Activity| Mass | Melting |Synthesis
No. (MH+)|point/salt| scheme

N
226 & H 8.5 550 - AA

vV
B e i [ ) -
Ay
227 H N 85 | 544 | 203°C | AM
OH
HO Z l
SN TN
228 H H\( 84 | 586 | 170°C AC
(a]

=
S

229 H 8.4 668 | 193°C Al

z
ﬁ
z
N
N
/
==
o—/ :

zﬁ -3
Z\
-

=

230 H 84 623 | 206°C Al

'

_EQ ~g
z)\_<z
on—: F

231 H o~ 84 | 594 | 20°c | AA
H
H
/ Br
FN
N
232 H N 84 | 646 | 138°C | Al
vy
) OH
N
Ry
INji /@\
233 | v H N 83 | 572 | 140°C | AF

=
Nao
,‘f{\
234 H N 8.3 579 | 165°C AW




0 220 \ N |

H'H\ 8.6 559 AK 221 N H N\ X 6r
222 NHHB8.6 652 147C A A OH N "N\ 223 H 8.5 620 154C AO

H NO 8.5 BEB00S/g8871yy \\ /"

PCT/ EP2004/ 053620

8.6 604 -

OH N\ a 225 N H 8.5 594 AA WO BPUUEPIISEB3E20

-107 Comp. G-R R I?OEI Act|V|ty Mass Mel ting Synthesis
6

AA H If\*TI/ CF3
rN N/ N 224 ~

~N N

No. (Mi+ oint/salt schenme Ny~/ 226 | LH~p\ \ 85550- A HO/ \ y~
© 227 H NLH-8 5 544 203C AM ~AN\ r\r 228 I_A8'4 r,;ifr 171&(‘1 A(‘S(lthl\ll—l
R ctivity] Mass | Melting |Synthesis
229 HH 8.40%? 193€R NN N MED poratiot] Sehons
7
Na l
235 H 83 | 575 | 182°C | AW
FN/
N
236 H 81 | 578 | 187°C | Al
FN/
N
237 H 79 | 554 - Al
FN/
N
238 H 79 | 581 - Al
|
o s SN
239 « | H ! 79 | 559 - AK
[VaVa¥Y N
L
l
O~ I
240 <y H AN 79 | 513 | 85°c | AL
e H
O
FN/
N
241 H 79 | 636 | 149°Cc | Al
7/
FN
N
242 H 78 | 623 - Al
i U
INI
P
L
43| N H N 78 | 558 - AE
OH




'~1 N230 Hr 8.4 623 206C AJ O NH Il 231 H 8.4 594 220C AAHOH 6r p N
232 H ~H 8.4 646 136C At OH 233 N H ~N 8.3 572 140C AF N~ 1 1 234 H 8.3 579
165C AW WHO2290%93888871 PCTI EP2004/ 053620 -108 Conp. G -FCT/EPROH053620i vity
Mass Melting Synthesis No. + ointlsal bg_scherre N~ 235 HI 8.3 575 182C AW

OH ~NN 236 H~N1 8.1 578 187C A lwOH ~N' 2371 Il HH 7.9 554 -
Al OH NMN=N2381 HH7Z9581 - Al _
Comp. G-R’ R™ R® Activity| Mass | Melting |Syn:thesis
No. (MH-)| point/salt] scheme
X
Z
244 | N H 3y 78 | 528 - AE
' H
/ N
N I
N
245 H /\H 78 | 579 | 202°C Al
[Va¥a ¥
k OH
7
FN
N
246 H /L‘Z'\ﬁ 77 | 554 - Al
i HO
7
FN
N
247 )ij H Ny : ) 77 | 554 | - Al
OH
"
[
o & "L{\N
248 - | H H 77 | 559 - AK
N
v OH
7
|
NV, N HI\N ‘
249 ‘ H 77 | 584 | 77°C AG
0
NH,
/ CF
Na. ‘ ~
250 H i 77 633 | 200°C AW
OH
N
S
I ;( N
251 N H H 77 | 597 - AA
e
AN o
! / . .
FN
N
252 H ﬁf\ﬁ 76 | 554 - Al
o HO




O 239 H7.9 559 - AK NV OH 240 aN H*'N 7.9 573 85C AL 7- )H Fa NON 241

7.9 636 149C Al nn OH N 242 H7.8 623 - Al bl (NO 243 NH 7.8 558 -
E OH WO YOR0HEEE™A1 PCT/ EP2004/ 053620 -109 Conp. G - R FEREPRE4PHHI0y Mass
Melting Synthesis No. W) p oint/salt;gcheme 244 w N H ~* N 7.8 528 AE H N
Nit N245 H 7.8 579 202C A rwOH rN/ 246 HN 7.7 554 - A°. H HO NN

~-H Z_7 554 Al off N W7 7 559 Ak N
247 H ~-H [Comp]~  G-R' [ Igﬁ TR ctivity[ Mass | Melting [Synthesis

No. (MHH)| point/salt| schemae

H
H
A

253 \ H 76 | 545 | - AK

OH

N
i
HO
B L~
254 | | SR H 76 | 622 | 225°Cc | AM

OH

X

255

I
-

76 572 | 120°C AE

A
| I H ,©/ Pl 76 | a0 AE
256 \ . 6 | 59| -
=
P

N
I ~y
257 | L. N H 76 | 571 - AE
|
N
o]

/
JN
N
258 )@ H /\u’; 75 | 540 | - Al
HO ,
ik
S -
N o
N 8
1 NH,
259 H ~ O o 75 | 589 | - Al

//‘N
N
260 H 75 | 538 - Al
™y
H
N
261 H kk( 75 | 648 | 82°C | AH
o]




OH N\~ N249 H 7.7 584 77C AG 0 NH, CF. N~ \ 250 H 7.7 633 200C AW
OH QN 251 NHH 7.7 597 - A A HNOTrN/ N252 HH 7.6 554 - Al HO W
2005/ 0588W9 20¢51058892004/ 053620 -110 Conp. G -R R Acti vi tRCTNERM04#58¢20n
Synthesis No. (M) 1pointfsalt schemaj]!] O 253 )al H7.6 545 - AK OH HO/
254 erHH 7.6 622 225C AM 255 " N H l{l 7 6 572 120C AE O 11 256N HO NH

- lwH 2657 N H H 7 6 571 fa IL2EO _
[ 8579 - T R S AR PO i Ve | Melig [Syatiets] ~
No. (MH-+)| point/salt| scheme
|
0
262 ) l H o 75 | 520 | - AK

263

N
n
|
e :
|
N
l )
264 INI H % n£ 75 | 543 - AE
i
|

HN" O _
265 <y H n 74 | 572 - AK
Y HN" Yo

N\
LK ﬁl
266 D: # H 74 528 - AE
o N S
7
N

|
N Br k?’\ N
267 H H 73 607 | 141°C AG

|
o~ | ~
268 Sy H 73 | 614 | - AK
N
L X Q.
269 IN/ H /\N Br 7.3 578 - AE
i
7
Y Q.
g ‘
270 H 72 | 5% | - Al
N
v
271 o | H 72 | 529 | - AK
N 51[\”

N
|
© 7 !s:\NHz
272 | H R /©/ o 72 | 580 | - AK
[




UN o

H
2

7

H 7.
01

N 259 \ H\

3
H

6
7

| ONHx 7.5 589 -

Al

7.5 544
AK  H2

&.‘1‘%2

No.

OH N 264 N -
66 H 7.4 528 -

H UNN 260 H7.5 538 -
261 HH 7.5 648 82C AH 0 WD 2005/058871 PCTI EP2004/ 053620
R R a Act WA 2005/8488% Mel ting Synt hesis
7.5 529 - AK NwH263 (NH
O O/ N265 ~NHH 7.4 572 -

Al

7 141’“’%%258 AN——H N7 R1/1 —AK ’X:% |.,|_|7Mg1 57 thAE
4 _ R clivity elting [Synthesis
C’%mg P8 ™ H O (MH-+)| point/salt] scheme
INI
273 N7 H N 7.2 | 530 - AE
v HO
]
N
N N
274 | v H N 7.2 | 543 | 143°C | AG
OH
9
Y
275 | v H :‘e\ﬁ 7.2 | 529 - AG
OH
N
(T
276 QN’ ~ H 7.2 | 554 - AA
i EN
H
, —
7N '
N :"{\N
277 H H 7-1 | 568 - Al
w OH
~
SN l B /©\ 61°C/
r 1 9
278 H N 7.1 | 607 . AG
H HCI
| OH
SN
279 « | H N 7-1 | 531 - AK
N HO
1
I
SN
280 o~ | H N ; 74 | 845 | - | AK
b HO
7
o
281 | o H AN\ 7. | 543 | 156°C | AG
OH
N\
l P j{\N
282, o N H H 71 558 - AE
i
OH

N Br

-111 Conp. G -R
(M) poi nt / SBCT/EBYREME620262 H N
HH7.5 543 -
AE NN H 267 N Br

AE H. N

rN N



271 H7.2 529 AK NNH 11 N 272 0 H4HH 7.2 580 - AK WD 2005/058871

PCT/ EP2004/ 053620 -112 Conp. GA-Rl R R Activity Mass Melting Synthesis No.
(MIT+) oi WO XW8y9588U8heme N 273 N H A"~ 7_2 530 - AE HPCIEPXOR#/F3¢200\ 7 2
543 143C AG ~N 275 HH 7_2 529 - AG 1?'{: Y276 N\ H7-2 554 AA  NH ~NN
277HH71568-A| OH 278 NN Br IT1607161C/ AG HCI ait 279 H

I—IT’I ‘-_\/“: CWIWAA W N A T R s i | Q’IER"‘AG
Z&I L4

HL T 1 531 60280 HA 281 AN
N 282 N H ¢°}ﬁpr 1 % WO 3505/ 058871\39CT/ EPD X‘/‘%ﬁﬁ%)m‘ﬁ“g ynthesis|”
point/salt| scheme

N\
II ION
283 IN/ H 2~ 74 | 514 | - AE
Wy H
N
X I/]
284 IN/ H N 74 | 54| - AE
i

HO

N
A
285 N H AN 71 | 544 | - AE
YV

HO

N
=
I I N
286 O:N/ H H 74 | 570 | - AA
i
N
| X
287 QNI ”u’} H 71 | 556 - AA
i

/
//‘~N
N
288 )ﬁj H /\ﬁi 7 | ss3| - Al
T
N ]
XX o)
289 i~ H . 7 | ees | - AE
o N
. < g
(X Q.
290 IN/ H ~y | 7 | 5| - AE
[¥a¥, )
Y i
NH,
21| A H PN O)L 7 | s43| - AE
|
S
. z 2SN
292 N H H 7 | 84| - AA
e

OH

— - . .
I =
293 Q:NI /L‘z\ﬁ H 7 570 - AA
Y

204 SN g CH;OH H 69 | 460 | 70°C | AG




-113 Comp. GA-R R R Activity Mass Melting Synthesis No. (fVmt) ointlsalt
schenre 283N H-\N 7.1 514 - AE ~n HfT284 JI NN~ HH 7.1 544 - AE N/
285N~ HH WORZ085/058871- AE we) |\ ~I 286 N HH 7.1 570 - ACT/ER0H0A3¢307. 1 556

_ AA ~ NON--N 288 HH?7 553 - H%Onnl289H7568-AE N /~N cl
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307 HH 6.7 545 - AK NOH HO/ 308 | Br HCH2OH 6.7 475 230C AM \ 309 N
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380 NX H < 4 572 145C AE N 381 | N~ CH2OH H <4 425 100C AE 382 ~N H/ B,
<4 549 - AG WD 2005/ 058871 PCT/ EP2004/ 053620 -122 Conp. GR R R Activity
Mass Mel t M@ROGYB8-Hsi s No. (MB+) oint/salt scheme 383 RQI/EP2004P033620501 - AG
HO <4 515 - AG 384 CN HH 7 Exanple %‘2 In vitro screening for activity

e

agai nst Respirat ory Syncytial Virus. percent protection against
Cyt Opat hol h\/ vi-L-uses h(antJ Lral 3%1'\1- VIRV oF ECEa) _achiavnd by

tested co ds an(a Rheir| cytoRoxicity (Rbo) a éWIﬁJ é&lﬁgf@”&gslsf rom
dose- r espohs¥®: dur ves__The bekectivi-tyl ofthe antilvi-rak AT LRIESIL Scheme 4 ot e
by the sel ¢ctivity fndgx (Sl), calculpted b I vijdi ng the CC50 (gytotoxic
dose for 50%gefl thei cells) by the ECac{‘a iral <activoiy far 50 RAg off the
cells). The tabl i N the Above expef |nent@ pant list the category td

whi ch each [of—tthe'presared|{compounds nmpounpgds beiongimgto
activity categqry "A" Have|an pEC50 (t whenj 10 gxpresged innol ar
units) equalsghqg or han 7. HConpo IiInGc4 o] &sijvi ty (caa®gQqry
"B" have a pEC0 wyal ue betyween 6 and §. bel ongi ng to adtivity
category " C+have a pECSOVvalue—equalto ot betow 6 ATt omated

tetrazoliumbased colorinmetric assays were used for determ natlon of EC50
15 and CC50 E,ml&ﬁLd@mmd@nmgﬁmacmmagmmfd#smtp%%waé W&rotlter trays

‘(’Vgg/;‘f fil Lﬁﬂ)’[‘ﬂé" petftent &eétldﬁfagﬁﬁ%k foﬁatﬁﬂ& bcaNEédll slityvot h (57%8FCS
or s bu seguent. toc n X
final test &’;ﬁ?f%@ﬁpﬁegﬁwtfs Hﬁ%ﬁ’ﬁﬁg Jé%/‘ k'?%@'t‘ﬁljﬂﬂ%%dsto a
series of5t rﬁq:nﬂldosa{respne:*.elw'lasselectwityoﬁthesnmalaﬁwwepmsﬂnmﬂtbydhﬁ of their
effects on Fﬁﬂ‘% i ons were
made directl yele‘?l"’1 he r)ﬁrtggot |€%a?&1§ ﬁ&? g the &%%c}rt%rtgﬁ;%g%é;fran} %%b&‘%ﬁ%t ed virus
control s, arfGlPdyihekes (ufivirplned V‘Wef%éS ‘E:FHF}'n & dthea %Vﬁr oxi mat el y
100 TC DSO eii)erﬁﬂemal paitdistythSyaiepoty olwhithneachvafthe gebparet @otpourdt belosgst hr ee r ows
in a vol une t third row
to neasure the cy?go]% o%gt%g%«t? W%W%Rﬁgﬁ cé‘h‘%en rati ons as
t hose uskd texpressed i mojasani eqmﬂ tanmr 7y Cotppoygds delonging foaptiyity f
i ncubati on, qteEHSPBTHatNa PHCI0 Ve Kebldei/6Mngd 70TCTompounds belonging to activity

category “C” have a pEC50 value equal to or below 6.

Automated tetrazolium-based colorimetric assays were used for determination of ECsg
15 and CCs of test compounds. Flat-bottom, 96-well plastic microtiter trays were filled
with 180 pl of Eagle's Basal Medium, supplemented with 5 % FCS (0%*for FLU) and
20 mM Hepes buffer. Subsequently, stock solutions (7.8 x final test concentration) of
compounds were added in 45 pl volumes to a series of triplicate wells so as to allow
simultaneous evaluation of their effects on virus- and mock-infected cells. Five five-
20 fold dilutions were made directly in the microtiter trays using a robot system. Untreated
virus controls, and HeLa cell controls were included in each test. Approximately 100
TCIDso of Respiratory Syncytial Virus was added to two of the three rows in a volume
of 50 pl. The same volume of medium was added to the third row to measure the
cytotoxicity of the compounds at the same concentrations as those used to measure the
25  antiviral activity. After two hours of incubation, a suspension (4 x 10° cells/ml) of
HelLa cells was added to all wells in a volume of 50pul. The cultures were incubated at
37°C in a 5% CO, atmosphere. Seven days after infection the cytotoxicity and the
antiviral activity was examined spectrophotometrically. To each well of the microtiter
tray, 25 pl of a solution of MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
30 ‘bromide) was added . The trays were further incubated at 37°C for 2 hours, after which
the medium was removed from each cup. Solubilization of the formazan crystals was



HeLa cells was added to all wells in a volunme of 501l. The cultures were
i ncubated at 37C in a 5% CO2 at nosphere. Seven days after infection the
cyt ot oxi cW0y20851e588T1e antiviral activity was exam ned  PCT/EP2004/053620

spectrophotonetrically. To each well (ﬁzi:he mcrotiter tray, 251 of a
solution of MIT (3-(4,5-dinethylthiaz6i=2-yl)-2,5-di phenyltetrazolium 30
brom de) was added. The trays were further incubated at 37C for 2 hours,

af ter whi ch achibeediydidding WG przagmpadal.fcc 163 dizsclution cPahdoirthazan tiyealsof t he

formazan crystal.s wa Q5/ 71 RCT/.EP2004/ <123 i eyed by
hddi ng. 100, 1S @@%%sﬁ%f@?t%gﬂazf S bl on e ke P o din el HET Y
obt ai ned af tabsorbdnges wery seatl avan ¢ighirchaingt enpuiterscopirelled phitereter {Mnltiskani n.

Finally, t h%c@bﬁﬁm%ﬁﬁ)ﬂé@ra?t&@ﬁﬂveﬂéigﬁﬁ (ﬂo%&ﬁg@ﬁﬁﬁleﬂhe%m&@é -control | ed
phot oneter (Milti ﬁg& MCC, F|OM/L%§?F torlﬁigmgéziyo mave£§ﬂﬁths 540 and
690 nn). STheuespued pLhY0 amswasantqmatiqaliy subestes: serBaage AL M. $AB8 1 act ed
fromthe absorhaivat thd effetfs ofnon-speciie absoeptinl M nate the effects of
non-speci fic absorption. -124- Cains 1. A conpound having the fornula RA 5
Ru NR2 3b a Noxide, addition salt, quaternary am ne, netal conplex, or a
stereochemcally isomeric formthereof, wherein Gis a direct bond or

Cl- 10al kanediyl optionally substituted with one or nore substituents

i ndividually selected fromthe group of substituents consisting of hydroxy,
Cl4al kkyl oxy, Ar1Cl. 6al kyl oxy, Cl4al kkyl tbi o, Ar1Cl4l kylt hi o,

HQ(- CH2- CH2-0) .-, Cl.sal kyl oxy(-CHz-CHa-0O),- or ArlCl4al kSdoxy(-CH2-CH2-0O o
; RLis Art or a nonoeyclic or bicyclic heterocycle being selected from

pi peridinyl, piperazinyl, pyridyl, pyrazinyl, pyridazinyl, pyrimdinyl,
furanyl, tetrahydro- furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl,

i mdazolyl, isothiazolyl, pyrazolyl, isoxazolyl, oxadiazolyl, quinolinyl,
qui noxal i nyl, benzofuranyl, benzotbienyl, benzim dazolyl, benzoxazolyl,
benzt hi azol yl, pyridopyridyl, naphthiridinyl, [|Himdazo[4,5-b]pyridinyl,

3H i m dazo[ 4, 5-b] pyridinyl, imdazo[1,2-a]- pyridinyl,
2, 3-di hydro-1, 4-di oxi no[ 2, 3-b] pyridyl or a radical of formula fl-3"(CH mN
(CHZ~n N (CH2) ~



(o-1) (c-2) (c-3) V /7 1\ CHjp !l \ CHz~p OS N(CHzZ)m~ ~ NN (c-4)
(c-5) (c-: \(CHz)P I (CHOP NN (c-7) (c-g) -125- wherein each of said
nonocyclic or bicyclic heterocycles may optionally be substituted with 1 or
where possible nore, such as 2, 3, 4 or 5, substituents individually
selected fromthe group of substl tuents consisting of hal o, hydroxy, am no,
cyano, carboxyl, daal kyl, Cl1 al kyl oxy, 1249 - 6al kyl t hi o,

Cl _6al kyl oxyd - 6al | cyl, Art Ar1C 6al kyl, Arl1Cl al kyl oxy,

hydr oxyCl- 6al lgflims MONO- Or di (C, -6al kyl )am no, nono-or

di (C1_6al kyl )am noC, 4al kyl, pol yhal oG - 6al kyl , Cl4al kyl car bonyl am no,

Ci 4al kyl - SOz-NRS" -, Ar'-SM2-NRS -, Cl-6al kyl oxycarbonyl, -C(am-NR5 R5d

HQ( - C1l 2- CH2- @) " - , Alvaippur@iiaviggthedyrmula C1_6al kyl oxy(- CH2-CH2-O a ,

Ar1C _6al kyl oxy( - CHZ CHr O n and nono- Oﬁl di QC 6al kyl ) am no(-CH2-042-0 o ;
each n independently is 1, 2, 3 or 4. ’eac”h”in i ndependently is 1 or 2; each
p i ndependently is 1 or 2; each trsi nﬁepeenﬁsiy is 0, 1or 2, Qis R7,
pyrrolidinyl substituted with R7q__ er | tituted with R7 or hono-
pi peridinyl substituted with R7 Wher ey C 17 6al kyl substituted with a
het erocycle or R7 is G _6al kyl substitutec wi¥h both a radical -OR8 and a
heterocycl e, wherein sai id heterocycle is 88 ected fromthe group consisting
of oxazolidine NBQB@‘%&'&?Q*S‘J? untex‘BZsS?aﬁl earﬁéﬁlcﬁr'nﬁ 11 1- di oxot hi azol i di ne,

nmor phol i nyl , thi onorphal i ny | - ox0-t om)rp
1, 1- di oxot hi om@ﬁmﬁ%ﬁymmemfmthemf wherein

hexahydrooxaz@ismeixﬂawbah&dfoltlbmmmlmﬁudnany(submm\ﬁﬂioﬂemraﬂc@@l ne, 1, 1- di oxo-
hexahydr ot hi azepi ge..ywher sl 311“9!5] Igg%l gnal Iy
substituted wth one or tvvo su s @{nﬁ%ﬁ!tng S élb?u Tﬁ) up consi sting

of daal kyl, hydPysees Coslilaxy B9, car boxyl ,

Cl4al kyl oxycar bonJO(- CF&HCHQOB; b]@m]d&ylowpﬁﬁz-cm-ow-bﬁl 4a| kyl ) am nocar bonyl
Cl4al kyl car bonyl am and nono- or

di (C1-4al kyl )am nRrs‘uolri%]%ocycﬁsor ble:?dh cycle 1313 Ise é(l:ted%rompgl%ecr:ldmes?l kyls

piperazinyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, tetrahydro-
furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyl, isothiazolyl, pyrazolyl,
isoxazolyl, oxadiazolyl, quinolinyl, quinoxalinyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzoxazolyl, benzthiazolyl, pyridopyridyl, naphthiridinyl,
1H-imidazo[4,5-b]pyridinyl, 3 H-imidazo[4,5-b]pyridinyl, imidazo[1,2-a]-
pyridinyl, 2,3-dihydro-1,4-dioxino[2,3-b]pyridyl or a radical of formula

3

(CH,jm

(1)

(CH2)m

(c-4)




i

one of Re' and R3' is selected fromhal o, optionally nono- or

pol ysubstituted Crsal kyl, optionally nono- or polysubstituted C2_6al kenyl,
nitro, hydroxy, Arz, N(RSR4b), N(R4aR4b)sul fonyl, N(R4SR4b)carbonyl,

ClL. 6al kyl oxy, Arzoxy, A?C, 4al kyl oxy, carboxyl, Cl-6alkyl oxycarbonyl, or
-C(=2)Arz; and the other one of RZa andR3e is hydrogen; wherein - =Zis
=0, =CHC(am -NR$ele, =CH2, CH-Cl.6al c)y35. =N-OH or N-O Cl-6al kyl; and -
the optional substituents on Cr-6al kyl and C2_6al kenyl can be the sane or
can be different relative to one another, and are each independently

sel ected fr om Whesein g3ch @ said mepeeyelicas bicyelichgkzcysles Ry AptipNaly be subsétyisdo, hal o,
nitro, NOV), N(Rég&RAGKsitlefetpoysible inoie, sudi a2, G}Aﬁbﬂwk\mwtuerﬁﬁmﬁaidhmyl S(=Ot,
Arzoxy, -126- Ara,

Het-S(=O)r, Het os‘%}%@? gng@t @d bgﬁ(tff??'ﬁ%r %‘%ﬁ"w’%‘ér yf amg o, oy,

6al kyloxycar bonyl %Ff'?el"}i],rplé ﬁ*‘élkb’@xﬁqw@ﬁ raly H‘P@Q’@M‘ ARen R2b is
gyg; ogen, fCI 6alh kyir' @ sathegl] AflEncatieytbxy, BiyliroiC: 331yl D@ exvi-or di(C: gediey ko] S 4 rob
ifferent from hy %ﬁ_ﬂe; Saﬂ!ylf n R2

I s hydrogen; Rda ancg'g%’?gf(e ¥ g th&le%l 10@1?) 5t%?‘;er eaﬁ)&%k IYe to one
another, and are &asHky T%ﬂﬁ%rrdéﬁtsi -NRg| e@lt@éfylp?‘% substltuents
consi sting of hydmmz-cmmmw C%mmalﬁydaﬂwloﬁv(ﬂﬂmﬂf-@w,)o 6al kyl ,

I(_Iﬁ;dgxygal g: kyI oxq"él45 )dH Arz Cf4a| Eﬁxpoxy&g %%QM@Q?O&G aal kyl ,

(G - 6al kyl oxy)% éﬂ( A% 3% G aal kyl oxy) (hydroxy) d aal kyl ,
Ar' oxy- Cl4al kyba,ch(nﬁmdmem)e@ﬁyﬂrlmrﬂ) C aal kyl , am noQ 6al kyl, nono- and

di (A bal kyl') angaps %déﬁéld@ﬁylslSﬁﬁ .boxyl C1- 6al kyI o
G - 6al kyl oxycar bg ﬂp’li)q ,am, nocar bonyl G - 6al kyl, nono- and di (Q

bal kyl ) ani nocaf358h aal | cyl car bonyl G 4al kyl, (Cr,Ilalkyl -
oxy) 2P(- O) - Cm ©ad$ R h)yrrdélimn)datmsgrm@dw)'tzm(’ “piperi@nglishibsiinitsd witlaR] erdsmof onyl Cl -6 |
1, nono- and Eg Siaifa kst g Wrery - C1. bal kyl, Cl - 6al kyI car bonyl ,

Ar 2car bonyl , |1s ﬁﬁ%’ﬁéﬂﬁ?‘@ﬁ Cl al .k 'o%iﬁggr (I%fl*’ég‘iy%}‘f’ ‘xﬂiﬁi’btgn

Cl aal kyl sul fon
Ar 2sul f onyl , AriCR AR yind @ Ihf:fsmycle mherein|sgid hetegoeyoln is Mqud ﬁom the group

Het CL- 6al kyl SUI:Jﬂaiauﬁg of oR&olhﬂmb,){ﬂEﬁﬂ!&lﬂe qnox@tw&idﬁaine 1Rv@orctRiaRdingaN be the

Rfepenacntt § TPRELT o habith SRS 1286k B,

hexah y oxazepme hexahydmthlazepme 1-oxo-hexahydrothiazepine, 1,1-dioxo-
hexahydrothiazepine; wherein each of said heterocyle may be optionally substituted
with one or two substituents selected from the group consisting of Cmalkyl
hydroxyCMaJkyl aminocarbonylC, galkyl, hydroxy, carboxyl, Cl_4a]kyloxycarbonyl
aminocarbonyl, mono- or di(C, 4alkyl)aminocarbonyl, C,4alkylcarbonylamino,
aminosulfonyl and mono- or di(C;alkyl)aminosulfonyl;
R® is hydrogen, Cy.6alkyl or Ar'C.ealkyl;
one of R* and R is selected from halo, optionally mono- or polysubstituted C;.salkyl,
optionally mono- or polysubstituted C, salkenyl, nitro, hydroxy, Ar%, N(R"“R“’),
NER*R®)sulfonyl, N(R**R*")carbonyl, C; salkyloxy, Ar’oxy, Ar*Cy.salkyloxy,
carboxyl, C; salkyloxycarbonyl, or -C(=Z)Ar?; and the other one of R** and R* is
hydrogen;
wherein
- =Zis =0, =CH-C(=0)-NR**R*®, =CH,, =CH-C.salkyl, =N-OH or
=N-0-C;salkyl; and
- the optional substituents on C;galkyl and C,salkenyl can be the same or can
be different relative to one another, and are each independently selected from
the group of substituents consisting of hydroxy, cyano, halo, nitro, N(R**R*®),
NR*R*®)sulfonyl, Het, Ar, C;¢alkyloxy, C;6alkyl-S(=0),, Ar’oxy,




i

Rsa and Rsb taken together may form a bival ent radical of formula -(CH2)a-
wherein s is 4 or 5; R5c and R5d can be the sane or can be different
relative to one another, and are each independently hydrogen or Cl4al kyl;
or W and R5d taken together may forma bivalent radical of forrmula -(CH2)c-
wherein s is 4 or 5; Ar' is phenyl or phenyl substituted with 1 or nore,
such as 2, 3 or 4, substituents select-&b-from hal o, hydroxy, Cl4alkyl,

hydr oxyCybal I ryl, pol yhal oC kyl, and Cl4al kyl oxy; Are is phenyl, phenyl

annel ated with C5 nog hen b~S td t J)r., nore, such
as 2, 3, 4 or 5, %ﬁ é@%‘h%(fcé‘%ﬁg (I;‘(‘f#(ﬁ ﬁ(—&"eﬁiet ox}t' @%éﬁoéw
Het- O - 6al kyl, Ar’ -ﬁetqaaﬂbglpxy,él?%@@sﬂ@&r%parb@zi §a4s Hefigaycarborahnd2 - 6al kenyl

Rbb- O C3 bal kenyl QAzyAy cyanoCual kynyl , R61- O C34al kynyl, Ar',
R6b- O, R6e-S: Re 2% - oI hal o
S127- O 4al ky 8% H%ﬁ‘lﬁﬁlgg@“i%‘%og?{d‘%%g%‘ 5?’?&’% ‘rs%?"(l °f|§|£‘ 5)’%( : y
Re- O C(anm) -, N( ReBRébhydeygem) -, R6b- O Cl. ’?oal kyl, R6b- S-CI 6al kyl ,
R6C- S(=0) 2- c1 iPeHsKRPE is Nﬁ%ﬁﬁ@m@dr h leh R*R6& ﬂg@l @@W'dﬁﬂo en and
R6 -O-C(am - d 4a is){ V ) -C(am - Cl. 6al ky{ R6c- C(an) - %

-0(=0)-O, Rng: BYEBESC 4al kyl . Rec-O(=0)- O Gi . Gal kyl |
N( R6BR) - S(=0) &, anﬂ @n-heytq samg or ¢an by diffesanb relative togae pyqther,gnd aregpchqy sal ky !l |
a - 6a: ]Ic<yl c?r b0ny|mdé¥ei|&e’nﬂ§3@é1§dtedfm‘hliih€ ysffwﬁﬁ@m;slconﬁuagb Riyldsoged, onyl6 vl
Ar' sul fon a
nono- or )qu (G - 6% %ﬁﬁ@! ani déﬁ&lg@ﬁ?ﬂﬂy&%%am%g%ygéf%rﬂdmwlgﬁ@l d
(carboxyl ) - O - 6al Fgno-2p droAy G galkeyljoxyCrealkyl,

am noc alr ]EJO ny: da 4ahk‘¥1wa1mi®-cﬁﬂﬂyldmhﬁrmﬁaﬂﬂsaﬂ!wl Xﬂmall@mm@ﬂsbiﬁ)tlﬁﬂh&y: |
et et G 6a1ky§ %}‘%@9‘3{#&9&%’4@?%@?@%&” BB Loy | Fob
is hydrogen Cl » 1egngs pd 4i(Cr satigaminociieplkyl vy | Ar' or
Ar' Cl . 6al kyl; Het cmbo:almeﬂkylpey@lkglohgauartgnyﬂél&ﬂdyla dminooa:rbdtgiﬂlaﬂlﬂl,rmém anyl ,
tetr ahydr ot hi enyl and BYE, 1! Mocax%ﬁfl@'%l”@ lcf—ﬂ’%ﬁﬁ@l NENMky1- PYT T ol yl,
t hi azol yl, oxazol &Q az | soxazol yl ,
oxadi azol yI , thia éP(ST@ aﬁ?ﬁé‘?iﬂﬁ‘?ﬁ@wﬁﬁ ﬁéﬁr gra2| nyl ,
mor phol i nyl, pyr i Gysalkyhynauet ﬂ;dld,l(C1@}kylmomnypylfglmﬂkyldeyﬂwlcmbonyl
t et rahydr oqui nol i Mmbmyl rmﬂcmbnyl Imgmgwmﬁlyl HeRENABYicarbaRy,
benzodi oxol yl, i ngol aEI.k)X ulfo: nyri' a?mXos en?'f rr]nono- ad chpgghcy{)amr\{xgslu?fogﬁ Y
Arzsulfonyl, Ar’Cy.alkylsulfonyl, Ar*, Het, Het-sulfonyl, HetC; salkylsulfonyl;
R’ is hydrogen or C;.¢alkyl;
R’® and R*® can be the same or can be different relative to one another, and are each
independently hydrogen or C¢alkyl; or
R* and R*® taken together may form a bivalent radical of formula -(CH,).- wherein s is 4
or5;
R’ and R? can be the same or can be different relative to one another, and are each
independently hydrogen or C;¢alky]; or
R* and R taken together may form a bivalent radical of formula -(CH,)s- wherein s is 4
or 5;
Ar' is phenyl or phenyl substituted with 1 or more, such as 2, 3 or 4, substituents
selected from halo, hydroxy, C;.galkyl, hydroxyC,.salkyl, polyhaloC,alkyl, and
Cisalkyloxy;
Ar? is phenyl, pheny] annelated with Cs.scycloalkyl, or phenyl substituted with 1 or
more, such as 2, 3, 4 or 5, substituents selected from halo, cyano, Cy¢alkyl,
Het-Csalkyl, Ar'-C, galkyl, cyanoCyalkyl, C; salkenyl, cyanoC ¢alkenyl,
R®-0-C;3 galkenyl, C; alkynyl, cyanoC salkynyl, R®-0-Cs salkynyl, Ar', Het,
R®-0-, R®-S-, R®-S0-, R®-80,-, R®-0-Cy salkyl-SO,-, -NR*R), polyhalo-



optionally be substituted wth oxo, amno, Art, Cl4al cyl, am noCl4al kyl,
Ar' d 4al kyl, nono- or di(d 4al kyl)am nod 4al kyl, nono- or di (Cl4al kyl ) am no,
(hydroxyGi - 6al kyl )am no, and optionally further with one or two (. oal kyl
radicals. 2. A conpound according to claim1 wherein the conmpound has the
formulaz: R GRzb Rs{/N\ Rae /~ R7e_~I N-\\ I ('"-C) NR' R b wherein
Rs, G Rl, R2a, R2b, R3a, Rib are as clajgied in claiml1l and Akl is C

| -6al l canediyl; R7a is a heterocycle which i s selected fromthe group

consi sting of oxazg thiaz I|d|ne thlaz | i di pe,

1, 1- di oxot hi azol i d?ﬁféﬁj‘yﬂﬂ? IxhaleGus OXX’HP]éﬂ’Pé? ﬁ%bfl 10(598) t hi onor phol i nyl,
1, 1- di oxot hi onor th:‘T"+O*¢[=0)h, -@(=Q)<,dfbpl—®leoa]kyh S-dmsdik)a,zepl ne,

1- oxo- hexahydr ot hlﬂ@%@l@ﬁ C'J}Qéjky azepl ne; wherein

each of said heterogyl E q;’%bﬁ ups t6,ga ne or two

substituents sel ec?%?? Eﬁ%y? Q‘f) éﬁ“@‘(ﬁéj’h@’ Lh (ﬂ)ﬂ‘{m{?’ hydr oxy,

car boxyl, Cl4al kyl R@?-ﬂ{a@bﬁh}n -caaﬁ)m%@ﬂyyﬂ ,R6"hﬁ(?@) -BCy-galkyl,

di (G . aal Kyl ) am nog ponyl am no, am nosul f nnyI and nono-
sul f8nyi

conpound has R Y ‘“er@‘éa?%? R bR BN, < 'or 7o)
le\lln(Fj\)ZZI lizl RlaﬁdV\/g?a;el Arlfaﬁéallfylcaﬂ@nylﬂ&@lkymﬁmmm sibfoinyla A€ Casaligllsalfomsd, : 2 c![ gi mi,
claim1l whereint hﬁ d(; géaﬂ@ ?igﬂ%%n&ﬁ?ﬁgpﬁ?%gf}%nf@?ﬂ@ ?
R7-A1-J. _(\ ydrox boxyl)-Cis 1salkyloxycarbonyl)-Cy.¢
ammocaxbonlel_salkyl, mono- and di(C;.salkyl)aminocarbonylC;¢alkyl,
aminosulfonyl-C;.¢alkyl, mono- and di(C;.salkyl)aminosulfonyl-C;.salkyl, Het,
Het-C;galkyl, Het-carbonyl, Het-sulfonyl, Het-C;.salkylcarbonyl;
R® is hydrogen, C;.¢alkyl, Ar' or Ar'Cjealkyl;
R® is C1¢alkyl, Ar! or Ar'Cy.¢alkyl;
Het is a heterocycle being selected from tetrahydrofuranyl, tetrahydrothienyl,
pyrrolidinyl, pyrrolidinonyl, furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl,
imidazolyl, isothiazolyl, pyrazolyl, isoxazolyl, oxadiazolyl, thiadiazoly],
piperidinyl, homopiperidinyl, piperazinyl, morpholinyl, pyridyl, pyrazinyl,
pyridazinyl, pyrimidinyl, tetrahydroquinolinyl, quinolinyl, isoquinolinyl,
benzodioxanyl, benzodioxolyl, indolinyl, indolyl, each of said heterocycle may
optionally be substituted with oxo, amino, Ar', Cy_salkyl, aminoC; salkyl,
Ar'Cy4alkyl, mono- or dJ(CMa]kyl)ammoCMalkyl mono- or di(C;.galkyl)amino,
(hydroxyC,.salkyl)amino, and optionally further with one or two Cy4alkyl
radicals.

2. A compound according to claim 1 wherein the compound has the formula:

/Rl sz
X ' Rl
R78— Alkl.__I!I_<\ (I-c)
N R2
R3b
wherein R®, G, R}, R? R R* R are as claimed in claim 1 and

Alk' is C1_alkanediyl;

R" is a heterocycle which is selected from the group consisting of oxazolidine,
thiazolidine, 1-oxo-thiazolidine, 1,1-dioxothiazolidine, morpholinyl,
thiomorpholinyl, 1-oxo-thiomorpholinyl, 1,1-dioxothiomorpholinyl, hexahydro-
oxazepine, hexahydrothiazepine, 1-oxo-hexahydrothiazepine and



|

N/ \R 1o Rab R11 wherein R5, G Rl, 0, R' are as clained in claim1l1, and
Al kl and R7e are as clainmed in claim2; and R9, Rl, R' each independently
are selected from hal o, cyano, Cl-6alkyl, Het-Cl.6alkyl, Art-C .6alkyl,
oyanoC, - 6a3kyl, C2.6al kenyl, cyanoC2-6al kenyl, e-0O C34al kenY1l, Gy.6al kynyl,
cyanoC24al kynyl , RkO C3oal kynyl, Arl, Het, R61' _O, R6-S-, R6-SO, R6_S02-,
R6b_O C, . 6alkyl-SO2-, -N(RthRt'), pol yhagoC . 6al kyl, pol yhal od - 6al kyl oxy,
pol yhal oGi . 6al kyl t hi o, Rho-C(am -, R6b-O Clam-, N(R6eR6)-C(=0) -,

R66-O G . 6al ky' 1, R6h- S-Cldal kyl., .1& S(=0)2-CL. 6al kyl, N(R6aR6')-Cldal kyl ,
R6c- C(O) - G sal kyl 1-I- h@%@"l‘eﬁ*’é@% W@Wﬂﬁgjﬂﬁ cyly ey beaptiopally

R6- C(=C)) - NR 6b-, suliRtitreg(wid) en@-or tviREsub§tijentsizelédtedIrom tHelgydup consisting of

Roc- (=0 - O Clal Iy NyRRATODI0R{~) Aley1oldfchilohyl ehinocartRfig, bl lo?

d - 6al kanedi yl . - TR YN Conpountl’ accot di to.claim1 whérejn the
conpound hasyt he %mf?laf.l)amm%%fﬁ&ymgx@e‘wmmfw Rpdaneno- N Rg

~1Jr\R10 R' wher er di(Goalk@)aminpsulfanylR7b are as clained in claim1, and Al ki
and R7a are as clained in claim?2; RO, RRORu and Alk are as clainmed in

oL O TR R G el SRR o (e

f or mul a. G N

1 1
G/R R2b G/R
\ 5\ 3
II{S N 1|1 N R
R7e-Al-N— or  R7E-A—N—(
N R2a N
3b
(-c-1) ac2 K

wherein R®, G, R!, R%, R® R* R*®are as claimed in claim 1, and Alk! andR™

are as claimed in claim 2.

4. A compound according to claim 1 wherein the compound has the formula:

R.l
G

1|15 }I Ak—N ‘
R7a._Alk.I—.N—<\ —_— /R9 (I-c-3)
N
\ _//< R10
o i
rH

wherein R®, G, R!, R*™, R* are as claimed in claim 1, and Alk' and R™ are as

claimed in claim 2; and

R®, R' R each independently are selected from halo, cyano, C;.¢alkyl,
Het-C;.¢alkyl, Ar'-Cy¢alkyl, cyanoCy alkyl, Cs.¢alkenyl, cyanoCs galkenyl,
R®-0-C; salkenyl, C;.salkynyl, cyanoC salkynyl, R®-O-C salkynyl, Ar',
Het, R-0-, R®-8-, R*-50-, R*-80;-, R®-0-C salkyl-SO;-, -NR®RD),
polyhaloC; salkyl, polyhaloC; salkyloxy, polyhaloC; alkylthio, R*-C(=0)-,
R®-0-C(=0)-, NR*R®)-C(=0)-, R®-0-C; ¢alk§l, R®-5-C, alkyl,
R*-8(=0),-C.alkyl, N(R®R®)-C,_galkyl, R*-C(=0)-Cgalkyl,
R®-0-C(=0)-C1.alkyl, NR**R®)-C(=0)-C;.alkyl, R*-C(=0)-NR®-,
R*-C(=0)-0-, R*-C(=0)-NR®-C, galkyl, R*-C(=0)-0-C;.alkyl,
NR"R®)-S(=0):-, H,N-C(=NH)-;

and Alk is Cl.salkanediyl.

43



R36 wherein R5, G Rl, e are as clainmed in claim1, and Alkl and R7a are as
claimed in claim2; R9, R10 and Alk are as clainmed in claimb5; and R6e is
hydr ogen, Cl.60kyl, Arl, Ar'C,.alkyl, d salkylcarbonyl, Arlcarbonyl,

Ar1Cl . 6al kyl car bonyl , C1. 6al kyl sul fonyl, Ar'sulfonyl, Arld.6al kyl sul fonyl,
Cl 4al kyl oxyd . 6al kyl , am noC,. al kyl, nono- or di (C cal kyl)am noCd 4al kyl,
hydr oxyd . 6al kyl , (carboxyl)-d . 6al kyl, {Z-4al kyl oxycar bonyl ) -C al kyl ,
anvnocar bonyl C, . bal kyl , nono- and di (C . 6al 4I )am' nocar bonyI CI 6al kyl ,

a(rantn(c):isulesglo%: g:ﬁe? %ar%ongwgﬁ%%@u%w t- rﬁ@% aPcar on Ik)IQGSb isHet’

hydr ogen, Cl. 6a| kyl, Arl or Ar'Clg6al kyl. 7. A corrpound according to claim

| wherein the corrpound has the &br 2‘a RL Rra 5 N\ R72-Alkl--N-~1 Ak
/ NR5aR6e' (1-c'6) N I1J RO R0 \Wher N R5, G Rl, R2li are as clained in
claim1, and Al k' and 2 d ir}R“&IaimZ; RO, &Q)and Al k are as
claimed in claim5; and Ree and REB._ 3 as—NCcl ained in cla -130- 8. A
conmpound according to claim1 wherein the co upd has the formula: GRI Rzn
R5 N Rya-AlkJ-N N-< N Rea or of formula: Rl ﬁRS N\ R3a Rr8 Al k1-N~N I
(1-d-2) N R3b wherein R5, G R, Rte, RRb, 2~ R%b are as clained in claim
1, and All' and R7Y R

wherein R®, G, R}, R*, R®® are as claimed in claim 1, and Alk' and R™ are as
claimed in claim 2; R®, R'®, R!! and Alk are as claimed in claim 4.

6. A compound according to claim 1 wherein the compound has the formula:

R]
G/ ey NRGIRG"D
\ Alk: /)
; a A
R “—Alk’——N—<\ 1|11° (-c-5)
N ;

R3b

wherein R®, G, R', R® are as claimed in claim 1, and Alk' and R™ are as claimed

in claim 2; R%, R'® and Alk are as claimed in claim 5; and

R® is hydrogen, C;.¢alkyl, Ar!, Ar*C; salkyl, C;salkylcarbonyl, Ar'carbonyl,
Ar'Cy ealkylcarbonyl, Cy ealkylsulfonyl, Ar'sulfonyl, Ar'Cyalkylsulfonyl,
Cl.sa.lkyloxycl.6alky], aminoCl.ga]kyl, mono- or di(C;.salkyl)aminoCI.salkyl,
hydroxyC;.salkyl, (carboxyl)-Cialkyl, (C:salkyloxycarbonyl)-C;salkyl,
aminocarbonylC; ¢alkyl, mono- and di(C;¢alkyl)aminocarbonylC;.salkyl,
aminosulfonyl-C;.salkyl, mono- and di(C;.salkyl)aminosulfonyl-C, ¢alkyl,
Het, Het-C;.¢alkyl, Het-carbonyl, Het-sulfonyl, Het-C; salkylcarbonyl;

R® is hydrogen, Cy.¢alkyl, Ar! or Ar'Cy.ealkyl.

7. A compound according to claim 1 wherein the compound has the formula:

1
G/R RZb
N -
Ta_ NR"R
R Alk’—N——<\N e ) (c-6)
e
R‘lD

wherein RS, G, R, R® are as claimed in claim 1, and Alk' and R™ are as claimed
in claim 2; R®, R™ and Alk are as claimed in claim 5; and R% and R® are as

claimmed in claim 7.



are as clainmed in claim2. 9. A conpound according to any of clains 2 to 8,
wherein e is a heterocycle selected fromthe group consisting of
oxazol i di ne, thiazolidine, norpholinyl, thionorpholinyl,

hexahydr ooxazepi ne, hexahydr ot hi azepi ne; wherein each of said heterocyle
may be optionally substituted with one or two substituents selected from
the group consisting of Cl.6al kyl, hydre3pc bal kyl, am nocar bonyl Cl1-al kyl .
10. A compound according to any of clains 2 to 9, wherein e is a

het erocycl e, wherein said heterocycle is oxazolidine, thiazolidine,

nor phol i nyl or thionorpholinyl, wherein each of said heterocyle may be
optionally substituted wth one or two substituents selected fromthe group
consi sting of €1. Gatdpound Bocerd@E\to Clain® B whirein thedorpoaidianibe frmant Kyl . 11. A
conpound according to any of clains 2 to 9, wherein Ra is norpholinyl. 12.
A conpound according to any of clains 5 to 7, wherein Alk is nethylene. 13.
A conpound according to any of clains 2110 szmhereln Al kl is C 4al kanedi yl .
-131- 14. A conpound according to any agf cl&ms 5 to 7, mherein le, RO, R
are selected from hal o, g . al kyl, - C1- 6al kyl,

cyanoCl. 6al kyl, Cz-6a , e- C)Chalkenahy2f24alkynyl
cyanoCzsal kynyl , Rab- R6b- O, Re-S e- SO2-,
R6b- O- G . 6al kyl - SQz-, R%2 e-O C(an) -

N(R6ae)-C( O -, R hyerfolakkyl, e-S-( - _ 6al kyl, R6c-S(=0) 2-C " 6al kyl ,

N(1 &R6n) - Gi sal kyl, R6¢c-C(-0O) -Cl. 6al kyl, R6'- OC(=O)-C1. 6al kyl ,

N( R6aR6b) - C(am - G aal kyl and R6c-C(anm)-NRgli-, H NC(=ML)-. 15. A conpound
according to any of clainms 5 to 7, vvherggr R9, R10, Rl11l are selected from

Cl. 6al kyl, Het-Cl. alkyl, Ar'-C1. 6a|%y1 cyanoCl.-aIkyI C26al kenyl , cyano-
Cral kenyl , C24al kynyl , cyano I k)l;lhyl N H al kyI

am no- S(=0) 2- Cl - 6al kyd72-A3¢b~ C(a al K am no- C(arr) aI kyl, nono-
and diam no-C(-0O-0Ci -6al kyl 1 conpo eprding to angq% clains 5to

7, wherein R9, R10, R' are C|.6alkyl or R6 i-OCl alkyl; and Rland/or R’
may al so be hydrogen. 17. A conpound accordi R to any of clains | to 16,
wherein Gis O _loghdiadnREiG, R, R2R™ R*CRITER WS dlamfed i €lhift0l, bed AlkY af@R el ai ms 1
to 17, wherein Gi = %FQIMegﬂx % ‘A corrpound according to any of clains 1
to 18 wherein R i qui ) Iyl , benzimdazolyl, a radical of formula N
(c-4)
9. A compound according to any of claims 2 to 8, wherein R’ is a heterocycle

selected from the group consisting of oxazolidine, thiazolidine, morpholinyl,

thiomorpholinyl, hexahydrooxazepine, hexahydrothiazepine; wherein each of said

heterocyle may be optionally substituted with one or two substituents selected

from the group consisting of C, ¢alkyl, hydroxyC; ¢alkyl, aminocarbonylC;.salkyl.

10. A compound according to any of claims 2 to 9, wherein R™ is a heterocycle,
wherein said heterocycle is oxazolidine, thiazolidine, morpholinyl or
thiomorpholinyl, wherein each of said heterocyle may be optionally substituted
with one or two substituents selected from the group consisting of C;.salkyl,
hydroxy-C,.¢alkyl, aminocarbonylC, ¢alkyl.

11. A compound according to any of claims 2 to 9, wherein R’ is morpholinyl.

12. A compound according to any of claims 5 to 7, wherein Alk is methylene.

13. A compound according to any of claims 2 to 9, wherein AIk® is C;salkanediyl.



CHOM pyrazinyl, or pyridyl; or wherein Ar', quinolinyl, benzimdazolyl, a
radi cal of fornula (c-4) may be substituted with 1 or where possible with 2
or 3 substituents independently selected fromthe group consisting of halo,
hydr oxy, am no, cyano, carboxyl, Cd-6alkYl, Cr-6alkYloxY, C -6alkYlthin,

Cl- 6al kyl oxyd . 6al kyl , Ar', Ar'Cl4al kyl, Ar'Cl-6al kyl oxy, hydroxyd 4al kyl ,
nono-or di (Cl. 6al kyl )am no, nono-or di (B-6al kyl)am nod 4al kyl ,

pol yhal od . 6al kyl, d - 6a| kyl car bonyl am no, -132- C sal kyl - SOr NRS‘ -,

Arl-SO NRS - 6al k carbo t O) = NRscRs ,

hal o( - CH2- CH2- ‘(()E Ao ‘ﬂ“ qxd%“%ﬁ?“%){ R? %‘g § CH2- O) n-
and rono-or di (leroaahalc}slcymﬁo( theallyh At -Cvmliqubncyaneﬁmﬂw | ndependently
is 1, 2, 3 or 4 Ggslken,icianrsnienyl Rﬁl@-@sa@fenﬁs Chllmyl9anoBRefkyaye as

claimed in claim Q ©cAN%eof~Clains 1 to 18
wherein R is Arﬁboze‘gﬁyg%ﬁqpﬁﬁﬁdﬁggﬁ 5% $%7d’ical of fornmula
(c-4) wherein m iR -9-Cralkyb 8@y - aRp)uqua)B- C(ﬂ)e&alﬁ%@i)r of these radicals
may optionally bQJ(Rémé‘l)ic(ao;\.gRWG C,. o081, 11%@.0;;, resE@liosaigl,sel ected from
t he group consi sty Re 61 QJ% C(=0 é 6 I yI oxy,

Ar' C1. 6al kyl oxy,;@l}l{ @ %%% ( a?l 6\ﬁ Mﬁ' ROk d according to any
of claims 1 to 1 (Rha&éﬁﬁﬂ) ﬁﬁg)&ﬂ& +,§I7N$Q( tuted with one, two

or three radicals selected from t he group consisting of halo, hydroxy,
C - 6al kyl , C1.6al kyl oxy; quinolinyl; a radical (c-4) wherein mis 2,
optionally substituted with up to two radicals selected from C1-6al kyl ;
benzi m dazol yl optionally substituted with Cl.6al kyl; pyridyl optionally

éubgtn(ult edb V\AilhAQétﬁn dmOfdailé:tsaﬁﬁof&%ﬁQSM fvdh@t@infR?dR@XBl“ai&@blgct?dt e
al ky enzy X3/ zinvk o substitute
with up to three %@%ﬁ%% ecf‘éag& oﬁf%@ {: ag(yi g]fau&e%yl Bt it ut ed
or optional |y sub$hialkengh Y@QOQ::WA‘(YBVh& 'IQ«S@éflsect ed fromthe group

consi sting of hal leﬂbys(&(z))ycl LQl4RIRHI0-C(=0)-(5 gdlkl| dintito-CMO) TRy 1faybridX Y ,

(Cl . 6al kyl oxy) d - =%)§-C A?]gﬁrrpound according to any of clains 1 to
18 wherein R is pyr| op& ar substituted wth one or two radicals

sel ected from bydroxy, haI o, G salkyl, benzyloxy and Ci, 6al kyl oxy. 23. A
conmpound accor tH. ng& émmyd&footﬂﬁx@itﬂﬁnsﬂoﬂcﬂhui@swmﬂamﬁ{9 RY, m?aied}{kalmti onal | y

substituted with ﬁa%_d&\%k};ah dﬁbﬁ@?g%9qlsggg@%aoxy and - 6al kyl .

24. A conpound according t rein where
applicable, one of e and R3a is selected from (R4aR4b) N-CO; Cl1. 6al kyl
optionally substi tAiceapound ddeotdingrto sy ofAiaims H&tlépwheréi(xmépl_matkdxeﬁialﬁal kenyl
substituted with Ar'; and

18. A compound according to any of claims 1 to |7, wherein G is methylene.

19. A compound according to any of claims 1 to 18 wherein R' is Ar’, quinolinyl,
benzimidazolyl, a radical of formula

Iy e
(CHz)m

pyrazinyl, or pyridyl; or wherein Ar', quinolinyl, benzimidazolyl, a radical of
formula (¢-4) may be substituted with 1 or where possible with 2 or 3 substituents
independently selected from the group consisting of hald, hydroxy, amino, cyano,
carboxyl, C;.¢alkyl, Cy.salkyloxy, Cy.ealkylthio, C;galkyloxyC salkyl, Ar',
Ar'Cyalkyl, Ar'C, salkyloxy, hydroxyC;.salkyl, mono-or di(C;.¢alkyl)amino,
mono-or di(C;.¢alkyl)aminoC; salkyl, polyhaloC;.salkyl, C1.salkylcarbonylamino,



the other one of Rea and Rae is hydrogen; or in case R-a is different from
hydr ogen then R2b i s hydrogen or C 1l4alkyl and Rib is hydrogen; in case RRa
is different fromhydrogen then Rib is hydrogen or Cl-6al kyl and R2b is
hydrogen. -133- 25. A conpound according to claim 24, wherein, where
applicable, R2b and Rib are both hydrogen. 26. The conpound 2-[6-{

[ 2- (3- hydr oxypropyl ) - 5- et hyl - phenyl am na}2-net hyl } - 2-

(3-nor phol i n-4-yl - propyl am no) - benzi m dazol - 1- yl et hyl
]-6-nethyl-pyridin-3-o0l. 27. The compound clainmed in claim?26, or a

pharmaceutically acce bl e addit | Al hereof.. 28. c wnd as
claimed in any or?g"g‘fﬁ%?)é'ltlﬁss } l'éégzpbfr@ " t:é'@‘s]%'go c3hogy qu))'gg%ﬁ ’

phar maceuti cal cHMESHFCEn o ipto(THe R-Ohe CrsdeliyCEH-CHa)ept abl e carri er,
and as active ingiRei@pjioRldieiengell sl hohoiurel lugpasRsOEastER ogomoOUNd as
escribed in any qne,of clai 0 ._The ;use 0 onpound ,as cl ai e
in any of clains Wq‘efeﬁleé‘?hf‘ﬁwﬂﬂ}’&cgﬁfgeﬁ‘fhmé“dﬁ%a%]tm&bfhi’ nhi bi ti ng
RSV. 31. A proce®R, Rtarqusatrimedip deimdrpound as clainmed in any of claims i to
27, said process conprising (a) reacting an internmediate of fornula (fl)

B 12,22 Lt O 35 PRI 1
conpound (1-1-a) bspzipidazoly)oragadi¢al af formaule (v oiherein m isZ, ayraginyl{ arpyridyl, and
S sz eq ;Je tn; | gb?; : Oivietditgedch 6f thkseahdibal Sinsy! ﬂogarﬂylsle%u@)imfea v(iih'o%e,g\)go \3&6 ig{klea mld
grlky?gt ing (I-3- :'} ‘(E‘)]arlg %&e%% ha%ggg)gi%??\n%qgﬁf@fhﬁrﬁ%oﬁﬂ@‘ﬁ ) Wn?ch i syf urther
al ' kyl ated to obtGistkylpxysAz)Cretlkyloxys (Gr)ealkgloxyiCt4aEkyloBY-| owi ng reacti on schenes
Wherein R32 Ls C 1.val kyl wherein is 114a and Rob are as clained in clains
Ito 28 but ar 1.04 Q&ﬁpohgégccm’cﬁggc’tg% of c}:ﬁés 1 to 18 wherein R' is pheny] optionally

substituted with one, two or three radicals selected from the group consisting of

halo, hydroxy, C,.salkyl, C,.salkyloxy; quinolinyl; a radical (c-4) wherein m is 2,

optionally substituted with up to two radicals selected from C; galkyl;

benzimidazolyl optionally substituted with C;¢alkyl; pyridyl optionally substituted

with one or two radicals selected from hydroxy, halo, C;salkyl, benzyloxy and

Ci-salkyloxy, pyrazinyl optionally substituted with up to three radicals selected

from C;¢alkyl; or pyridyl substituted or optionally substituted with one or two

radicals selected from the group consisting of halo, hydroxy, C]_:.6a1ky1,

Crealkyloxy, Ar'Cyealkyloxy, (Ci-salkyloxy)Ci.ealkyloxy.

22. A compound according to any of claims 1 to 1§ wherein R’ is pyridyl optionally
substituted with one or two radicals selected from hydroxy, halo, C;.ealkyl,

benzyloxy and C;.galkyloxy.

23. A compound according to any of claims 1 to 18 wherein R' is pyridyl optionally
substituted with one or two radicals selected from hydroxy and C;.salkyl.

24. A compound according to any of claims 1 to 23, wherein, where applicable, one
of R™ and R* is selected from (R*R*)N-CO-; C, ¢alkyl optionally substituted
with hydroxy, Ar?, Het or -N(R*R™); and C, ¢alkenyl substituted with Ar’; and
the other one of R* and R* is hydrogen; or '
in case R? is different from hydrogen then R? is hydrogen or C galkyl and R® is
hydrogen;
in case R* is different from hydrogen then R*® is hydrogen or C, calkyl and R® is
hydrogen.



7 s\ 12s t5c¢c\ COORreduction, ,~~", " ~/\\]V\ CHyOH QGNNI / -~ N

/| RBR3 ~R~- R oxidation RSCHOs 4. CH2 NR -~ QNN 3 R3 (1~a) (1-4-a)
G al kylation ii 5-((N\ ~y4nR4b arylstloo NI / R3 (15-a) gi R7 5\ 5\
reduction R\\ N COOR2 N/ CHZOH (1-1-b) (1-2-b) R ~i G oxidation Rs \

RS NNO QN- Q@ DN CHO N CH2-NHe (1-3}-b) (1-4_b) alkylation 5
aryl ati on CHs- NRdaR4" (1-5-b) -135- convatt i ng the al cohol group in (1-2-a)
or (1-2-b) to a leaving group and subsequently reacting the thus obtained
products with 0 ank B&nddiHE aBlafhs™ A5lm 23; Vicddin, Wherle hpRictle, B and R*® are

both hydrogen.

26. The compound 2-[6-{[2-(3-hydroxypropyl)-5-methyl-phenylamino]-methyl }-2-
(3-morpholin-4-yl-propylamino)-benzimidazol-1-ylmethyl]-6-methyl-pyridin-3-ol.

27. The compound claimed in claim 26, or a pharmaceutically acceptable addition salt
thereof.
28. A compound as claimed in any one of claims 1 to 27 for use as a medicine.

29. A pharmaceutical composition comprising a pharmaceutically acceptable carrier,
and as active ingredient a therapeuticaily effective amount of a compound as
descn‘beQ in any one of claims 1 to 27.

30. The use of a compound as claimed in any of claims 1 to 27 for the manufacture of
a medicament for inhibiting RSV.

31. A process for preparing a compound as claimed in any of claims 1 t0 27, said
process comprising
{a) reacting an intermediate of formula (1) with a reagent (I} as in the following
reaction scheme:

i
/R

H G
Ills \ R2s }F \N R
Q‘N—< +Rl-G-w —_— Q—N——<\
N RZ\'I N Rlb
R3
(1))

(i) 0

() reducing a compound (I-1-a) or (1-1-b} to obtain a compound (J-2-3) or (I-2-b)
and subsequently oxidizing the alcohol group in (I-2-8) or (I-2-b) with a mild
oxidant {0 obtain an intermediate (I-3-a} or (1-3-b) and subsequently
alkylating (I-3-a) or (-3-b) to obtain (1-4-8) or (1-4':!:), which is further
alkylated to obtain (J-3-a) or (I-5-b) as in the following reaction schemes
wherein R'? is C1alkyl wherein is R* and R® are as claimed in claims 1 to
28 but are other than hydrogen.



1- conversion to g Gleaving group 15 iv CH NRaR'b

12-a --> (- ) Qx 2-

Nal kyl ation N or arylation R3 (1-C-a) Rl 1- conversion to | eaving group
R55 N (1-2-b) ON Q-~ - 2- Nalkylation or NCHz NRBR'b arylation (I-C-b)

(d) converting an internediate (1-3-a) or (1.-3-hb)

(1-7-b) wusing a Wttig or Wttig Horner procedure;

to a conmpound (1-7-a) or
sel ectively reducing the

double bond in (1-7-a) or (1-7-b) thus-188tai ni ng conpounds (Il-8-a) or
(1-8-b); reducing the cyan group in (1-9-a) or (i-9 b) to a nethylene-anne
group thus obtaining (I-lO a) or (J-1 0-15); nono- or di al kyl ati ng the

| atter thus obtaining ¢ Ppounds (1-11-a) or (|-11

b or (I-i 2-a) or

(I-12-b), wherein AIRI5 \s C' bal glyl Ra -1 a of th bstltuents
on al kenyl as defi ne|d a| ns rciduct@ﬁ an v is Ar2
or CN. ~tl R3 G@‘“ NCI—I=MAI-k-t—>Raa<Q‘ <R3R3
(1-3a) (1-7-a) R/ RNG R$ CH -CH Al V-R"- 1redEcht| R5N
CH2. - CH24l kl -R2aa 83 3 (1-%a) (1-8-a) -136- Rt Rt
(I-1-a) (1-2-a)
& G/R]
oxidation II{5_<\N CHO %5 }\I CHZ_N-H_R4B.
—> N — QN
N _-<\N
R3 R3
(I-3-a) (1-4-a)
Rl
d
alkylation 5 % CH NRUR®
—_— Q—N—<\
arylation N
R3
1 (--5-a)
R]
{ {

}fs N reduction lfs X
A, = AT
N COO-R!2 N CH,OH

oxidation 1I15 N Il{s \
— D\ — D\
N CHO N CH,-NH-R%

(1-3-b)
Rl
G\/
alkylation R?
ky PN
— Q—N—<\
arylation

(5-b)

CH,-NR**R %



i

Q G G2-CH2- Al kt-CH2NH2 3 : CLrCHrAlk'-CN reduction 1g5 QI I / -~~ Q1 \N

| / ~NR3 3 (1-9a) (1-1oa) RI G alkylation gS q CHz- CH2- Alk1l-C¥NHR4 N
arylation k3 R d alkylation's NCHCHA kJ CH NR4.R4b ~~ QNI /
arylation NR3 pl RL R 5 QN--4( OO NCHONCH HAIV1 R2-* (1 3 b)
(1-7-b) R R N reductions N NCH=ICH Atkl RZU-t N/ CH CH2-Al kIl -RZ' -t
(1-7-b) (l-a-b) -137 /R /RL G p5reduclr350n|sNNCHZ CH2- Al k' -CN x /
CH2CHzZ- A10- CHZNH, (1-9-b) R/ 1

(¢} converting the alcohol group in (I-2-a) or {I-2-b) to a leaving group and
subsequently reacting the thus obtained products with an amine thus obtaining
(I-6-a) or (I-6-b)

Rl
/
1- conversion to ] s
leaving group IF Nee CHp NR™R™®
(1-2-a) — Q—N—4
2- N-alkylation \
or arylation
R3
(1-6-a)
R]
1- conversion to q
leaving group R5 \

(2b) ———— Q—N—<\ j@\
2;yl|\l~alkylat|on or CH,-NR4R*®
arylation

(1-6-b)

(d) converting an intermediate (I-3-a) or (I-3-b} to a compoumd (I-7-a) or (I-7-b)
using a Wittig or Wittig-Homner procedure; selectively reducing the double bond
in (I-7-a) or (I-7-b) thus obtaining compounds (I-8-a) or (I-8-b); reducing the
cyano group in (I-9-a) or (I-6-b) to a methylene-amine group thus obtaining
(1-10-a) or (1-10-b); mono- or dialkylating the latter thus obtaining compounds
(I-11-aj or (I-11-b) ; or {I-12-a) or (I-12-b), wherein Alk® is C, calkanediyi, R*"
is any of the substituents on alkeny] as defined in any of claims 1 - 28, and

preferably R is Ar® or ON:
R! R!
4 q
Ry CHO RS {I CH=CH-AlK'-R?
| |
Q—N——<\ —_— Q—N—<\
N N
R3 R3
(-3-a) (I-7-a)
R! R!
¢ G\/
1|15 \ CH-CH-AIK'-R*! reduction II{S N CHy-CHyp-All!-R2*!
Q— A — Q-—N—<\N
N
R3 Y

(-7-a) (-8-a)



I

G al kylation 5 arylation N CH2-CH2- Al kl -CH2NHR4e R G al kyl ati on R5~/
arylation N CH2-CH2 AU 1 CH2 NRa.Rat (1-12-b) and optionally converting
t he thus obtained conpounds of fornmula (1) into their pharmaceutically
accept abl e base-addition or acid addition salt formby treatnent wth a
sui tabl e base or acid and conversely treating the base-addition or acid
addition salt formwith an acid or abasgsgo obtain the free formof the
conmpound. (7). of formula. '

Rl Rl
G/ G\/
RS §~r CH,-CH,-AlK'-CN  reduction R\ CH,-Cly-Alk!-CH,NH,
[ |
Q——N—<\ e Q""N-—<\
N N
R} §3
(-9-8) (1-10-a)
Rl
G\/
alkylation llls N CHy-CH,-Alk'-CH,NHR®
N
arylation
R3
(I-11-a)
Rl
&
alkylation 1115 }q CH-CH-AIK'-CH,-NR ¥R
— Q—N—<\
arylation N
R3
(-12-a)
G/R el
Rs }Q’ 1|{5 :\N
0, — O
CHO N CH=CH-AIL'-R2*!
(1-3-b) (-7-b)
Rl Rl

G\/
5
1} reduction lfs N
N\ — Q—N—<\
N CH=CH-. Alkl_Rln-] N CH['CHz‘ Alk] _RZB-]

(1-7-b) (1-8-b)



-137-

1 Rl
G}{ G/
5\ s\

]]{ N reduction lf N
Q—N—4 — QN4
N C N CH,CH,-Alk-CH,NH,

H,-CH,-Alk!-CN

(-9-b) (1-10-b)
1
q g
\
alkylation 1I15 N
N 1 e
arylation CH,-CH,-Alk"-CH,NHR’
(-11-a)
R]
/
G
alkylation 1l15 % | :
— Q—N—<\
arylation N CHz-CHz-AIkI-CHZ-NR4BR4b
(-12-b)

and optionally converting the thus obtained compounds of forroula {I) into their
pharmaceutically acceptable base-addition or acid addition salt form by treatment
with a suitable base or acid and conversely treating the base-addition or acid
addition salt form with an acid or a base to obtain the free form of the compound
of formmia (1), '





