MORPHOLI NYL CONTAI NI NGBENZI M DAZOLES AS | NHI BI TORS OF
RESPI RATORY SYNCYTI AL VI RUS REPLI CATI ON The present

WO pwsenssson i s concerned with norpholinyl cont aPei/RBR004/053620
benzi m dazol es having antiviral activity, in
particular, having an inhibitory activity on the
replication of the respiratory syncytial virus (RSV).
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apanfaetmbedlitpise agai nst RSV infection. A first one is
ribavirin, a nucleoside anal ogue, provides an aerosol
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rginfactivawith AV @ ius eatinoh, dibgiteithSexisiéhce dhenlp thesubtypes, A
dr Ir ygs, Respi Gam(r) andpal i vi zumab, polyclonal and

nonocl onal anti body i nmmunostinul ants, are intended to
be used in a preventive way. Other attenpts to devel op
aleslay enlyihree fiuge have beqrawppipyed fon usargpstRIV infectign first one

fi8kib&4i8n, 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 have 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.
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vacci nes have been tried with,limted success. Cearly
there is a need for an efficacious non-toxic and easy

to adm ni ster drug agai nst RSV replication. Previously,
beﬂmwnst}abmdmgbsmﬂ drideropytidinescas inhibitonhofiR$G replicdtion have

R®V¥erl @Rbriteatih WO 0806612 WO §E8641208d WO 0V6béY, 00611, WO
01/ 00612 andWO 01/ 00615. Several series of
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pp. 1934-1943 (1985). The present invention concerns
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conpl exes and st ereochem chkll y | soneric fornms wherein
Gis a direct bond or G - IG oal Ranedi yl optionally
substituted with one orRsm) e st R¥uents individually
sel ected fromthe gre .o&s tuent@ consisting of
hydroxy, G “al kyl oxy, Xy, Qtal kylthio, A
G ~al kyl thio, 110(-CH2-CH2-On ~Nal kyl oxy(-CH
2-CH2-O)n- or ArlG "al kyl oxy( - &l 2- cre- On-; RLis Ar

é écHé“lr g@W@hﬂé‘s ?Hdat?irxll% Eﬁzg%?a rny lrgc;t?,l 8ﬂﬁglexes and
o ieEpe figricaL dtodisitoges Wisisih ’

m di nyl, furanyl,
t €1 isalljmdetdiond en@l.alkdriediyy bptiopylly ﬂibytlituted hiith pad yit more
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3) ‘1 I o?g On{onocycm: o}/ ‘tl;llc:}géllg eterocyclg %glgg lse’le%te% from piperidinyl,

piperazinyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, tetrahydro-
furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyl, isothiazolyl, pyrazolyl,
isoxazolyl, oxadiazolyl, quinolinyl, quinoxalinyl, benzofuranyl, benzothieny],
benzimidazolyl, benzoxazolyl, benzthiazolyl, pyridopyridyl, naphthiridiny1,
1H-imidazo[4,5-blpyridinyl, 3 H-imidazo[4,5-b]pyridinyl, imidazo[1,2-a]-
pyridinyl, 2,3-dihydro-1,4-dioxino[2,3-blpyridyl or a radical of formula
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pyridinyl, 2,3-dihydro-1,4-dioxino[2,3-b]pyridyl or a
radi cal of formula[CHIp N (c-5) (c-6) (CH2)P (CH2)P
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bi cyclic heterocycles nmay opt4onally be substituted
with 1 or where possible nore, such as 2, 3, 4 or 5,
subst | tuents individually selected from t he group of

subst™ nS| sti h Hgﬁ?\ hydr oxy n CH#N
Cydno, d~al | Mal cyloxy, j \ 0,
CH alk -eaI kyll Arl| A dQ Pal yi, S
al K , (G oxyC i no- or d|

i"alkl)amno nono- or (5‘1(C| "Ikyl)amnoﬁtl ~al
pol yhal &Di ~al kyl, G ~al k@txar bonyl ami no, Ci@él kybh - SO
2-NR5¢c-, Ar SO2- NR5 -, G "al kyl oxycar bonyl, -C(=0 -NR

5¢c -CH2- O < CH 2-CH2- O n-,
G Nal kyl 8" i, al kyl oxy( CH
2- d nono- k%ﬁ)f])am no( - CH

ndenly is 1, 2, 3 or 4; each
m i ndepgr en ly is 1 or 2; each p independently is 1
or 2; each t independentl§®is 0, 1 pr 2; Qis R7,
pyrrolidinyl substituted with R7, piperidinyl

s Ehstain each @f oaid mopgeyishic AueNstip Beteroryels utentionallydg substituted
Wi th th Moe ftiefd Pdésible nidre, s@ell s\, 3,500, bibidtientyindvidually

het of GG Sah R rbih subhitls SSHBShE LG théJ:éy,ba%lRo Byano,

et Crsslush G o A e chayc gl O

oxaz oAr'd); pkyl} A @z QllkyIsRg), hﬁr@%ﬁkdlkﬁﬁﬁbﬂd%ﬁtﬁ(&@lkyl)ammo

T ool PASEPATE I fina L RR doibioc AT pBiedbytamino,
0XO0- I OND X 8/ SomS d

hex ah?d@@%@eﬁ\% & Ah eXQnYBy ot%w@llfﬂpﬁ?érbonyl (=0)-NR*R

1- ox oHIEGHYAHLON- WL%CHZ-O)n , Ci.salkyloxy(-CH,-CH,-O)q-,

ot o ALCRATRANNA go‘?ﬁae’i' 068 mARELENI SRk linS R, CH,-0).;

tW@@é@D@d@ﬁWQSb 8eordy fromthe group consi sting
Ofefdir Bahdepéndently is 1 or 2;

each p independently is 1 or 2;

==

each t independently 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¢alkyl substituted with a heterocycle or R” is C;.alkyl substituted with both a

radical —OR® and a heterocycle, wherein said heterocycle is selected from the group

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;galkyl,

hydroxyC;_¢alkyl, aminocarbonylC; salkyl, hydroxy, carboxyl, C; salkyloxycarbonyl,

aminocarbonyl, mono- or di(C;salkyl)aminocarbonyl, C;salkylcarbonylamino,

aminosulfonyl and mono- or di(C;alkyl)aminosulfonyl;

R® is hydrogen, Cy.ealkyl or Ar'Cy alkyl;

one of R** and R* is selected from halo, optionally mono- or polysubstituted C;.salkyl,
optionally mono- or polysubstituted Cy.¢alkenyl, nitro, hydroxy, Ar2, N(R**R*®),



hydroxyC i -eallcyl, am nocarbonyl C i ”al kyl, hydroxy,
carboxyl, G ~al kyl oxycarbonyl, am nocar bonyl, nono-
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~al kyl car bonyl am no, am nosul fonyl and nono- or di (C i
~al kyl ) am nosul fonyl; R8 is hydrogen G "al kyl or Ar
1C "~al I Cyl; one of R2a andR 3a is selected from hal o,
opt | NEMRY®)smoay], MR PRT*yearbbsyli €1dabalogy, At Exy, ,ArZCmalkyloxy,
opti S [=Tp\VAN ta

hydr &g(l%l" % ?4%W§§&%E§%ﬁ %%%?%ﬁ%ﬁ%, of Rk

N( R4 E&r bonyl , G ~al kyl oxy, Ar20Xy, Ar”*al kyl oxy,

car bmhekemCi ~al kyI oxycarbonyl, or -C(=Z)Ar 2; and the

ot her_ op Is Y g&’%l 2O

i s=0, C?L g@%{ %lei%-l- 112 JiIF\I-()([jl:|gror
=N-O-C TNde - the optional subst ituents on

G al-kythe @pﬁo@’ slﬁﬁﬁﬂﬁemy bn caliye aide, ahkeRyl@an b&the bane or can

di fferept | &t i a%v{; 2 r not ?}hgr?cf are @&% @t! ?erg(ﬁpﬂf selec%ed from

i ndepende y SETeC

consi st fhegrap quubs@wnts(gymmng ﬁﬁ xsirorm £Ya50, halraing (R 48R4b)

g( R64|ak RAoR SR Jsafyiyd, B ArAC; @lkyOxy, Gk PS(-0),, Ar’oxy,
a
Ar 2Gi - 6%%08( Aéclfa‘%’g?’&’ o Clﬁ@&g{— A#Eeg RSN
A al kyI oﬂthmMoxy, ) carhcawb&yaﬂcyloxycarbonyl and

G "al i ylepeyga?bonyl and CC—Z) Ar2; in case Rka is

e R R RSBl o e, oGl Sagiosm

di ffeRethﬂerﬁlhydrogen t hen R3b i s hydrogen, G “al kyl
Ofn dasd E@%ﬁaﬁnfﬁ&n ihgdlayel BeeR?® iRiviranRd R ARG BT HaRgédwnd

samselgj, c#a be different relative to one another, and
C dently sel ected fromthe group of

B,gandi&u esandedhmsametar sap bef diffniuglative ©ions anether, andaregearh
/i; al‘j K )ﬁg}«;ﬁy QMQJ’:@H@(‘%& the grohiot subd‘fﬁien@ don§istng\of hydrogen,

ro
(it R ROt Byt i, ek Gl il o,

~al kyonadiahd yiu(%w&dpxy)ama}kyl yﬂrowlkglkﬂmphga&%xy) C
"al kyAlal iﬂaﬁ@y Wy GRYAC 0y (1. ARy loxdy) (hyi 6 YE Galkyl,
realkylo )fﬁ/})dg'mgr% OXNT, Ar'oxy-Cisalkyl, (Ar'oxy)(hydroxy)-

CMalkyl, aminoC; ¢alkyl, mono- and di(C;¢alkyl)amino-C;.ealkyl, carboxyl-
C1salkyl, Ci_¢alkyloxycarbonylC; salkyl, aminocarbonylCi_salkyl, mono- and
di(C; salkyl)aminocarbonylC; galkyl, CisalkylcarbonylCi salkyl, (Ci4alkyloxy)s-
P(=O)-C1.63]ky1, (C14a1kyloxy)2P(=O)-O-Cl.5a1kyl, aminosulfonyl— Cmalkyl,
mono- and di(C1.salkyl)aminosulfonyl-C;_ealkyl, C;salkylcarbonyl, Ar®carbonyl,
Het-carbonyl, Ar’Cysalkylcarbonyl, Het-C; salkylcarbonyl, C;.salkylsulfonyl,
aminosulfonyl, mono- and di(C;-salkyl)aminosulfonyl, Arsulfonyl, Ar*C; galkyl-
sulfonyl, Ar?, Het, Het-sulfonyl, HetC) ¢alkylsulfonyl;

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 Cialkyl; or

R’ and R*® taken together may form a bivalent radical of formula -(CHa)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 C;alkyl; or
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nmono- and di (C i “al kyl )am nqcarbonyl C i ~al kyl,
Ci ~al kyl carbonyl C i “al kyl, (G al kyl oxy) 2- P(=0-C
i al kyl, (G "al kyl oxy) 2P( =0 -0 C i"al kyl,
anf"manrmkm togafher tranly iyt 2 bivalent radical &F fd@mula -(CHa)s- wherein s is 4
[ "al Kytls )am nosul fonyl -C i ~al kyI G ~al kyl car bonyl
2car bonz Het - car bon

%Fr

’\al k | carbon Het -
|Ar i5phepy |Su S@F“”%‘I"W}/F SLEPHmHC, a%l?n 311‘2?5% P'fllﬁ'ﬂwms
nono-sekoidd fiofrhalo, haddoyy, Xhmlhﬂsw&myﬂlﬁalwlw}famkalkw and
C| - €&l MI}M fonyl Ar2 Het, Het-sul fonyl Het C
| ky1r63u1 R5 i s hydrogen or. G “alkyl: R5a andR
5 claahm,ph@lyé appelatd \ﬁlah%@y@p@lkﬂr @rrnhemé IS%hSF‘WéﬁdtV&S‘tboh%f
anﬂ( hBére, okl ad2,e3, egr:ﬂ, subdityeaideleticy flioyctatg eyano) CLhalkyl,
~a
i AP R R B S e,
or bt BEO-Gntitoatl, Casmlipiayh Fmetmelibmyk Ko O s iRyl Het
L egatk%) ;n“’cmeR@rsﬂ hg‘?‘%smr; RER0eCLALYI- sog,emagﬂ’%lpyﬂyhalo-
1dc t her
may AR B %“fga&z g%i“@%%@fﬁ%@u
wher éirr(kc(-‘so)thw AF/(fQ)st rfyikcadyl %eﬁ;@lﬁalkyl
substR%s‘(ﬂd)zmltﬁmkﬂl N(Rﬁﬁm")ecl@n@m RES.CE0
subst éb 6o ¢ &yl
e L f%“%ﬁfv?‘%:ng% o
A al kyRGEEOR?, 9h«§ﬂ<3yl Ran Q€ 1wl
C5- 7%(@16m)kgd=o)prﬂme(m¢mﬁubst ituted with 1 or nore,

ele al o,

e o Bvepeon y St g, AP EOAIE R L 0

ey an ok 1 adislgaitongl2 Coeiodanyionylc paalomsh Rel ity hulfons

Rg 8@%a 1o80E] (alkGR 2Bk dCY Rilkyl, RVAGVEJREBRIKYAMInOCRealkyl,
o @@%&P@C@yﬂ&mﬁw Sbongl el

o aarmyocaﬂmy;ﬂlaalm, mongy|apg ﬂtﬁ%waﬂp'é)awmp@b;onyl 1-6alkyl,

Mal kydrhibsulfoli monR\ mddifCr d?ulfonyl—CMalkyl Het,

60
al @Oqj‘g 1&%{ g g ’X’ ﬁﬁéﬁ ig@éﬁl Galplgé"t?ﬁgﬂ 3’ =0) - i
aR”yip hydyogen, C@eaﬂal rAr Ri-eaicAD) - NR 6" -
R% is C1.¢alkyl, Ar' or Ar'Cy.salkyl;
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,
pyridazinyl, pyrimidinyl, tetrahydroquinolinyl, quinolinyl, isoquinolinyl,
benzodioxanyl, benzodioxolyl, indolinyl, indolyl, each of said heterocycle may
optionally be substituted with oxo, amino, Ar', Caalkyl, aminoC;qalkyl,
Ar'Cy_salkyl, mono- or di(C;alkyl)aminoC;_salkyl, mono- or di(C.¢alkyl)amino,
(hydroxyCi.salkyl)amino, and optionally further with one or two Cj.alkyl
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
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R'-CC=0)- O, R60-C(=0)-NR 6b-C 6a]kyl, Réc-C( O-OC
i alk yl, NCR6 R')-SC=0 2-,H 2N-CC=NB)-; R6a is

woyasosgsm, C al ky!, Ar 1, ArlC "allCyl,C - PCT/EP2004/053620
al kyl carbonyl, Ar~arbonyl, Ar i -ealkylcarbonyl, G
~al kyl sul fonyl, Ar”ul fonyl, /gr i - al kylsulfonyl, G

Nal kyl oxyC i 7al kyl, am noC i ”alkyl, nono- or di(C
iffembddy Foraln maiifictdraloky medioyrdens fgrGnhibiting RISY replication. Or the

iﬁ% tﬁlgﬁ %&%ﬁeangcag‘?%tg%%/ ?f é&ﬁbltmg E{l@(}l l‘%ﬁo ﬁf)lpﬂlrb)’\HnnGolbotlgd animal
am@mfh ERIRRIISIRgE Hhe adminsizption o oF aaﬁiffﬁ%’ﬁlaifn&ﬁ% Of@:CPmpound of
’f@hﬁl)ﬂh ,(I)mﬂa@m(ﬁﬁgl,dlf o£ide, additibn ydl’b, quaternany|afnimey ne@] complex and

Het - car bonyl ,
lhf”?“ 1s’6%e1{1§@rmtgérF¥yl carbonyl; R615is hydrogen
C| ’\al k Ar 1 or Ar1CG "allJdyl; Re6c is Chal kyl,
@aspeat s inveRtion;relatgs fpstavelyopmoandserf fymilay (9@6 @@11 as
frﬁé%ﬁbds_eﬁ)f ﬁ@?ﬁh@tﬂés@@&ﬂn podn@s.r ahydr ot hi enyl,
pyrrolldln pyrrolidinonyl, fiiranyl, thlenyl

r.ol hi azol 0X m dazo
R e %i@fwﬁoﬁ;%%% o e e glogieally
tamqmddq d¢r;~tat1v<m paréstirsand antidesopic @hai the ﬁe;spltmg bloiransfonnauon
REPEEAR &F 1 lderiveRive Iothé Q&ﬂve dRM ds AtinediH FiZdofpbunds of formula (T).

%ﬂ d z ”%(%y GS%%%%H] ﬁﬁn gléhﬁ?g%ﬁrqd r?)gglﬁ)l ngllﬁars%lof Therapeutics,
mmwmna |IntdEd|1ﬁ92,,“Hl¢ms®nnat@a@lﬁDmgs & 43-15)
Qf%& &R ﬁﬂo@rdﬁ@%e&?ﬂlyoﬁﬁle{eﬁy BRofpeRsdd. Pridashs el dhar@dterized by a

A S
g oS Gt °)a£ﬁ1aﬁea' Fedt YAmﬁ'faﬂl"ed i e active
onhibitps indvabkyl ) am no, (hydroxyC i~al kyl ) ammmo, and
optionally further with one or two G ~al kyl radicals.

E% feftH gybly@ﬁbsﬁﬁitéﬁ C3 aIk?l’ Lhe ﬂéﬁ%u&fhtlﬁed:@mﬁﬁ’ fith as used in

(ﬁ%g% sal

oL i Risaheafln ey GrnSf iR Rt bya g more

issbstitnens, ffmr axampledw, thie@r fouh éivr-mnm avhstituents,fin particular two or
TRileCAPRMentsO furth@finPattichlir B&Vsdbﬁlﬁ}hélﬁ@mh@ﬁp e Ximit¥ the number

tion.reflates to a, neth |nh|b|t|n
B sebesisioner s oReSingd b P DD i RRRercisp fhal e o eplaced as
amiﬂa p$ by thg geheralgaepentics tof aleusubsumenursu@f Fsdlvit dkingse,ihase
Perkied 'HRH‘HQ% ak sfuﬁé&‘?ér%n(tg)de@fmﬁe B4i@ limit.
?\r/- oxi de, additi on sal quat er nary amq?%g net al
| ex tereochem S ic formth

e L e SR AN G ibicae 6Pl By gens” adbsed
dorthe deiiiatmf ofi@isToéant {olpmpsisan].-loalkanediyl radicals having no, one, two
or more substituents, for example no, one, two, three, four, five or six substituents, in
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 hereinafier, ‘polyhaloC;.salkyl’ as a group or part of a
group, e.g. in polyhéloCMalkyloxy, is defined as mono- or polyhalo substituted
Ci-salkyl, in particular C.¢alkyl 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



nmet hods for preparing these conpounds. The term
"prodrug’ as used throughout this text neans the
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and am des, such that the re§ult|ng bi ot r ansf or mat i on
product of the derivative is’'the active drug as

defined in the conpounds of formula (1). The reference
bitor @@rpentahibrdaiyirdn c4s€meorPitan wae biloganatim Badtached fo an alkyl

T% ﬁgﬁé Sdetitition 3 Pol%ﬁémaﬂg Ithe ﬂam n Edms 119&?'%‘5 the same or

rnat 1on 0 descri bi ng
plferenlgs general ly, is hereby |ncorporated Pr odr ugs
are characterized by a good aqueous solubility and

ma?n\oatﬂeamxidcww &Bﬁy@[@et@ﬁ@dey inné défiditionest R miag opﬁkg]ally
ctl n ors.,ln vi t e

%e sg?é qmltsg g?tétl here %‘ &Fu (Qg l%gﬁtﬁglkts Q8+ Slﬁgg,hﬁl orLSt
ussibstithionts. ﬁeparewlan saitd)hﬁt@pcmlqam Opaorw?éla(?b@ wnamﬂs@ to4

Glp to 320K K 2 Eubsfitaits obay toDsubé@uent. nore substituents,
for exanple two, three, four five or six

SR SERE Sl RS BBy Bok S8R RAE R AP RLR
| Subitituefts, Sth as Jreiy érsubﬁhtl@mss:lr; whiehispréferrefenp tmf Fidefitpgpts, or

tﬁﬁo%ﬁ@@ﬁsﬁﬁfenﬁY&rvﬁgﬁ‘dhe%ﬁ%ehhat can be replaced as
as by the general properties of the substituents

R %“%é—gﬁsabﬁ%ﬁafé Ete-ECs s R ol raglf e
f{ﬁbsmtucxa:t dmpam@mnh@mﬁielly -6 Igtup tog aeseturgtad cathen atgpm.
nore substituents' as used in the definition of Gis

"Rm&om&%m él%ﬁp (ghen Sl%ﬁﬂﬁéﬁ%ﬁ'aﬁloxfrg%ﬁ'a&% 8t mubgea affn

one re_.su i tuen e n

WELeraoly i@ oy Ca AL St B P4 HpEuD i 56 Styaen o
pmtrbgmﬂrasepamieddxy@;cleastowolcalfohnebmubst ituents, further
in particular no, one or two substituents. Al so here,

t N 4a 4b
ﬁ% g 1 ﬁ'R;JPtag' FheRtisHaa rfon*}Cxali Stﬁ ﬂfel&éﬂﬁﬁoﬁ f R and R

e Giaplgomnip BAnaHEPSY RN o s'n?t%%p SRR PP sipfiied
aongdtﬁlhmnocarmrattomsf The g;armu ()(h@lkgloxy)ﬁhmdn;ybai@myl d1(C16a1kyl-
Aé&b Kyl substl t ed &&ghed
Wbaﬁ@te%asw o waﬁ%&xy apﬁiebyf\ff F%EToRps “Hﬂ)r‘avqéfmw@nyh%
aglonﬁs, amllwith ag\ritsifiylony amt hyydrovst droum eespectisely Préferablygn
OO Pl I iy g S
5@ h ket o e pigpeeh 3Ry o 8#131&32 ok ’%ﬂf d

hydrogen atons are replaced by fl uoroatorrs
PAB ugdd heeein €1 Jullyl ad mgroap or pat af a dyewp dnfmehﬂta@enr tegnehed chain

i Satithfed %p%cgrﬂoﬁgdi@élg Kéving from 1 to 3 carbon atoms such as methyl, éthyl,
propyl, 1-methylethyl and the like; Cy4alkyl as a group or part of a group defines
straight or branched chain saturated hydrocarbon radicals having from 1 to 4 cartbon
atoms such as the group defined for C;salkyl and butyl and the like; Cz4alkyl as a
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;.¢alkyl 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; Ci.9alkyl as a group




group within the definition of polyhaloCi 7alkyl, the
hal ogen atons may be the sanme or different. Each of
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definition of Rlmay optlonally be substituted with 1
or where possible nore substltuents such as 2, 3, 4
or 5, substituents. In particular, said het erocycl es
rmpa.ro joff b @raaipl defibes straight cblthmmtied/\i:liabl saprdted Hydragarttoo rglicals

Ag 5?0:&"1”?%9 ch6] at%ms Shcr 1R enufﬂéﬁﬁédﬂd@é 6&@%&{&@
@e@u

nm Su |
QG150 SRy oYL mﬁ@ff § oallykas aerapmgr part
bfaigbsip dafinns straight ov\lsmmkhed shyin edterated dydrogarben 13dicals having

%*{%5% o e Bt Bl O HRNISThUER Bt 4 B

er(ynyF such as mentl oned anong t he
substltuents of Ar2 in particular has the R61-O group

OFhe 3e1S@ t T alkesk1Tased Béreil 33 grd\lﬂmqiaﬁwﬁgioﬁp ﬁdqnéangfmmpnse

%S“gfg blfl%nch%& Siga ot ox&@g&gﬁg ﬁ%&b%@rgc{lca ihvid %Qfeﬁst%@%uble
Hapad mpv%&@b mgﬁﬁé 6@@@%@% ﬁn QIR ég@ﬁ cgiban atems sucheag

Gxtortbryl, Sateh- ILWb&@i-m pRhies -ylﬂpeﬂtehmﬂpw&n -y Hekatl-2-y1,
rou n
%lfaeﬂo ﬁ cﬁ{ f%le%hly?orﬁ?e%d glr ar gPd(e t}le Cg%flkeﬂklt g?er& h%Iem asa

roup av
SEIO 91t DRk AT SAPHICA meﬁntﬁarcvmnmeapamll@nsm@msm@ ellylgpe. The

dbﬁﬁ @ﬁsﬁtkyﬁ P Befihed bt@diBht of BRntIRAThail Ghsaturated hydrocarbon radicals

JRvig et a&é’?ﬂﬁ’xﬁ%neaydr S ots syl Dol ko1 9L
Chubat Ryfl, DeninclayL, nsbox3-yLs et 1 b, heymtyl hexgp-3-vl
- Biklitsgh- 251 aﬁdhﬁédﬂc@xvhegéﬁw m26M11M Réreidak K \gtawis \or part

gqf‘é@%‘m Bl blaRytSedrpl OOt flRBT2G! ol s (e

Gclod R & geflerlch6 cfdloprogyl) Wclo@ﬁ@ll Rycdlbpentil, ctcloBéxyDdhd
ato othFr than the carbon linked to the nitrogen atom

t9° Rd4a and/or R4b are linked. As used herein

QI glﬂaﬁé’dlyﬁﬁﬁﬁe%l%t Qlfralglﬁrahd BfanehedcRAR sﬁﬁfa’teﬂ%drocarbon
ght or branched charn saturated hydrocar on

rraéwvéﬁ havipg fomy? tororatonatoms sugh gt forsxaplest Egthaaediyl,
NE3-pisdpanedifiy I 4-hutopdilyl, 1.2-propduglst, 2y3-baaddiyh d,3-pdoeinediyl and

Ghe BEXE, ARarfbdl QbiiheR bivafint stRight afld Beiche@ b Saturated
st rai ght' branched_ chai n saturated hydrocarbon

rlavdr%car@nﬁaw% bavingniram 4o 4 capp glomsstisass{oE frageply, methylene,
gh.2ethadediyly &3-tropanaiiy3 AdKyuitanadiy] indtthe liken €, talkanpdiklds meant to

GRORAKY , ARanBdigl &Qﬂﬁhé)ﬁlﬁ%'hbnﬁiogﬁe%&b'& @ik W% 5 to 6 carbon
strai ghf or branched chain saturated hydrocarbon
atoms such as, for example, 1,5-pentanediyl, 1,6-hexanediyl and the like;

C,_jsalkanediyl is meant to include C, ;alkanediyl and the higher homologues thereof

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 Cygalkyl radical bearing two substituents, i.e. the group —OR®
and a heterocycle and linked to the rest of the molecule through a carbon atom of the
C.¢alkyl moiety. Preferably the —OR® group is linked to a carbon atom of the Calkyl
moiety that is not adjacent (not in (-position) to a heteroatom (such as a nitrogen
atom). More preferably the radical R” being C1.salkyl substituted with both a radical



radi cals having from2 to 4 carbon atons such as
ethyl, propyl, 1-nethylethyl, butyl and the like; G -
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or branched chain saturated Rydrocarbon radicals
having from1 to 6 carbon atons such as the groups
defi ned for Cwal kyl andpentyl, hexyl, 2-nethyl butyl
aOR® thé a hetemcydlb™i9alrddidal that eandreaeypesentod by theffoamgda oup
def4 st abeght or branched chai n saturated
hsidﬂ?{)t?gﬁ(ﬁ%z@r}gdi cals having from1 to 9 carbon atons
such as the groups defined for_ G ~al kyl and, heptyl,
e prtorarselg i Ropiirayy Idined 102he gion Cheshy) ViadRaggen atom.
|'I'Ph§e:_;1di@l@ﬁéﬁéhirdr66xﬁ3@ﬁ@ bpxabiydipdtidzepibe,d -@ochexaliielidthiesepine
st raight 210 hai te ]
B A o S
didigghiazpinen bexe-dpi-mxatpdrothiagenineandl 1 -dioxord iexehysdia-
andzdgige.| | ke. The term ' C3*al kenyl' used herein as a
group or part of a group is neant to conprise straight

oy branche hai nsat ted hydrocarban radicals

S R BeTOE: DR PRGI) BrBS AR UL FIRR e e
cathonbiten zomifoxida thofiety when attacheddaals enendy sHiogyl moiety
RSN el 0 D0 ot R 0 o
yﬁwwép@ﬁé}yy@pgaﬁhéQE@qaﬁg&J%e term -
' C2-6al kenyl' used herein as a group or part of a
dFheuprm balnisganetiotociirope,ichlere, bfndainddadd. Agrugedin thargregoing
el heRiafier DElyhSIN) cdikyd afRbieWip ¥t parfl6ifd 168 15 defhedtb nfdho- or

- RO G 0 SRSt SHEC Ui e o

pxepptey Hiflubramathyl oy hjﬂugmweﬂi:yl.z In/¢ase peore n}la:p, q_nqha,lo gen atom is

RREALYE 16 ¥ bikyl ?MF withif! the A& ionZor)PolyhIBRY i113A, Yhe halogen atoms
~yl, and the like. The term

2- net hyl but yn-

IE%'E%%%WW oL g%’eﬁﬁrei n as a group or part of a group
Is meant to conprise C3%al kynyl groups and et hynyl .
Bshoeyd boadted/ that the galiwl pasitions oy ehyopelepylhr meigtylusérinythe
CHGhARRD Y be GHFWIRRESY buchMethiGy 64 RBERY it lis chemically stable.

C2. 5al kanedi yl defines bival ent®strai ght and branched
chaj, n_sat yrated hydroc on radic ving from2 to
S ed e deliHoReT thoyarizhigh Bolude 4 gosiile 1SS phidss
lotBerpriseindieated:| For instarice ppnidyd Mudei%-zyﬁdﬁfﬁaﬂﬁidw tmd 4-pyridyl;
225 and the |1 ke,
é\eﬁpﬁ 3‘%@‘3’?5 luxﬂgmfy_il, 2B bR gk

a efi’nes bivalent straight and branched

chai n saturated hydrocarbon radicals hayin fro({n 1.to.
AWheh BB, vaIeBIfOCEE Foxg thap gpe %%rppﬂna,mﬁ%wwg &p definition is
lin@epeinianedi yl , 1, 3-propanedi yl, 1, 4-butanediyl and
the |ike; Cral kanediyl is neant 'to

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 (I),
their prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and
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
more centers of chirality and exist as stereochemically isomeric forms.



i nclude O al kanedi yl and the higher honol ogues
thereof having from5 to 6 carbon atons such as, for
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Cral kanediyl is nmeant to inglude Ctal kanediyl and the
hi gher honol ogues thereof having from7 to 10 carbon
atons such as, for exanple, 1,7-heptanediyl,
1,8-octanediyl, 1, 9- nonanedi yl , 1,10-decanediy| and
tThe tdrirkSterdschermivdllpnsomeric fdimst avused RteinbefGre defihdsyall the

MBS b A by r TR 0y e o
difersnt fhrcs: dipggsiefab &&halhare@orlyeé?bae@ﬂeb% which

aﬂéicdmp&(mdsbﬁfohhﬁa(leﬁay f)ssfeksa mol ecul e through a
carbon atom of the C “al kyl noiety. Preferably the -

ﬁxﬁ sg o %w{s% n&enﬁg e(a o'i' %fca?et%[ ?1 {13{11%‘@ cf%glgﬁzﬂfmgf? @@Lﬁfnd

@p@nm@ﬁhq m@wea@ alépmsmlwerﬁwér lly frornerip fasms whishsaid
tdéﬁl baed ey pbéeddcisald rﬁxﬁiri‘isb'ay Sotsih iall Wi brobinicls ddioR cifintio-

PR MR BN otiBlcdfhomer

Hetney aftthe pempovniyofshe prssentb inyention) hom@dm%fom T graopriuy with
bl ¥therd intbiided td bOGRBracdCthid the sEéi of MeSpresent invention.

hexahydrooxazeplne hexahydr ot hi azepi ne,
oxo hexah t hi

F’E?)?{?O ¢ farmgs f ﬁ]g gglgg?lﬁmgs S?delpgepgsq%te%?s mentioned herein are
1deﬁn¢demia91d¢1§ @uhsta@palbeﬁeelofmtm Regnjigmerie prdiagi¢rpemeric forms of

| th@ %‘a%é béh&ﬁ&l@élﬂﬂ* s&h&hfézdf RhidRoMP6unds or intermediates. In particular,
dr ot hi azepi n use [ ei

bt it SigpesonR i e oPra RS St im e g idyine o
atereisrdericexgess of dideast 8@ & winimen98% efsine dspmghangd maximum
aigopead ofifer ﬁilbhef fd&m@‘sﬁiﬁ @&cbt@eoswnie@asékcagpbﬂmo 18.100% of
t wo . of S%‘IBEW t t ached atond qua‘req

£ e SO d??f% %%?%? f‘%e MipTmediRiey
tlmvmg@aat@omsmm exTise Of QO%upm $0Q%, ayem mom:mtn@rticulabhmng a
csnér&rl&m&wy@es%@ 940 QB to £60% 288 mokk ih ParitAEERREARG and

A S P R e
Ciliasterepmericailypsird slmulddre undetstdodya 2 kimdlae way, hvbﬂnen hawregard

%Qﬂ@enaﬁﬁémmbﬁ; reSieltividy HeRfiddiekeoptferit ekédss Of ROBIYE in

In case nore than one hal ogen atomis attached to an
AUEH%yr oup within the definition of polyhal oC i

~al kyl, the hal ogen atons may b e the same or

dPuiré stemoisomietic §irms lofithesompoends ehdintarmediated of Gis invention may

PRSAbtdiREEbyPthe @Mcﬁﬁ%ﬁ&lﬂr@l&ndﬁi tboedies drok stahee, enantlomers may

dl?eg s:egallr% ﬁag :EO@%‘?’% O&egw @g GERciNe csf3lr'ls(t:atﬁ1zngon oY théF dlagfel%omenc
salts with optically actlve 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
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.



Radi cal s used in the definitions of the variables
i nclude all possible isoners unless otherw se
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3-pyridyl and 4-pyridyl; penfyl includes 1-pentyl,

2-pentyl and 3-pentyl. When any variable occurs nore

than one tine in any constituent, each definition is

i The dipstectomeric Wikeneates of fewdlaHEran lbafob'am,ed séparately hy conventional

rﬁ&ﬁﬂl@ul& ?ﬁaa‘ Prysiba séﬂa}atlon%eth&ﬁ@hd?hﬁt %&&an%@@agw

|mlar erm| ant to Iude he conp ds “of
Qe a’f‘*of"ﬁﬁ?%m{’ seleciyg ¢ty ?hrssaa@&ap Hche PYRme

sc&tdnsa,togqapday.ernary am nes, netal corrpl exes and
stereochemcally isoneric forns. An interesting

St G4 Br tﬁé c r@égﬁﬁ%?fé%ﬁla&f) ﬁ)@fr FRugds T]?\I%ucféﬁ%altﬁ solY]ates

subgroup ar. e 1tTs and
SHé ﬁﬂﬁ%@T ‘WW%%@@@W&%&@ S@SH@%W@%MM
I memoﬂ the blesohyip stecdoabamicdl katfigmatibnofastioeexperimontalils dedérmined.

pgﬁt}@sﬁﬂeh e £PREBleTo A8Emah o, BBt E&I%‘L}Pafnon of such

and exi st -as. Sfereochem ca
ffemagmﬁﬁ sipg pitrknopgragiheds shchas) fer F%%PE’WY tigfs
used hereinbefore defines all the possible conpounds

ﬁ%@ré&?nt@ﬁve?ﬁ%l $PdI®> ﬁfeﬁlfﬁi 10 SRR AMyisdtbyses HAMOMS %Gd;i@ﬂilfgeon the
S I nsi on

r uc c%m Q\%\% %ﬁ&tgg%e %cfl &' ﬂ? er éﬂnsng\ergﬁ%ae 3 e.a (hmlf: I;%umber but
dbﬁ?r@nms @#rnb%ﬁsnﬂwavamf gﬁ:wal [g8ampls gnd wﬁh@ésh@taﬁem viiotapes of

Nidtdgemdiuaé tritiveth 6ad 8éhteriuf TBHOPsGElcarl6s inglvdk ICPTB 4l (R14.
conpound enconpasses the m xture of all possible

5150‘? h}’e?a OG0 8 SJ;aXta 'of 'E%Bfngoﬁn% g?fo\@?nhﬁgl)sa?% HoSRIUR the

ses

moa%tﬁéweésﬁwgnawg@ Yeaﬁaqmbéﬁrﬁﬂgve@% salis opaaifland bases, which

neaé ﬁfﬂ%lﬁhnﬁkﬁmﬂlyr&cqﬁaw@hdy Ql@diTﬁﬁdll st foflekample, in the preparation
0 C n

tighﬁﬁgﬁgﬁ’%ﬁ&#ﬁ){n@em i1 o}f%cc%tgﬁe nd. %ij&iﬁ% @feifdr pharma-

rﬁeswq;llﬁ aggepiable RrmobaR élrchaieé wlﬁmveﬁha agbit of the p@ﬁmta%‘@ahon

wWithin the scope of the present invention. Pure

St&r@wmmy fa&feﬁﬁbléfacfdhﬁd %@&m@lﬂﬂféﬁ sﬁfsdas mentioned hereinabove

t t
R G A PR ARER et e iRtd Btk edgison sl
diormss whicly the cpmpoundspof dérmulee(Dsaraeble 46 formpBhepharmaceutically
SdcbdpAble a%lmd&mxﬁsaﬁ@ méﬁd&]afﬂymto@famédwmmg tBe base form

partlc | ar st er.eoi soneric pur
oGl RS e ABPROPRTS PRy gt pRRgPele, morganic acids
sstueh @dnyslmhehq acids cas bydrpehiarid ardydro@owmic iacidesulfriaingdtien
Shbri® ARl ﬂléﬁneerma@d)r eﬁgammmd@ QRénads, fohsxa%ﬂw facetic, propan01c
Si bIe | orrers Vio Stereoi.soneric exc
pleyggy ac ‘g R, 32l (i-e. ethanedioic), malonic, succmlco(le butane-
dioic a01d), maleic, ﬁ1mar1c malic (i.e. hydroxybutanedioic acid), tartaric, citric,
methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,

o~

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

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 may also be converted into
their non-toxic metal or amine addition salt forms by treatment with appropriate



one isomer and none of the other), nore in particular,
conpounds or internedi ates having a stereoisoneric
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having a stereoisoneric excgss of 94% up to 100% and
nost in particular having a f ereoi soneric excess of
97% up to 1Q0% The terns 'enantionerically pure' and
‘ofijaitand énorpatichdsey Appreprisdimse shlbiannmct&nmise,cfdr ¢xample, the
cjnﬁﬁn %@é thg WUheati Iaﬁ&]eat}ﬁlvdll&%né éhrﬁe 11th1um, sodium,

enantlonerlc excess, respect |ve rastgreoneric

@Rieesium. gpagnesium, galeim seiis %‘é&% Wéf‘n sa w{ LB BASED gy fhe
fherizathing{ A-heth¢bDguattne hytirhliinehdredts,oind salef withamino acids such

[ 206 ]Enowgﬂm&’g%ﬁ%&%l ket Ne application of

APt res or st ance, enantioners may be
separ at ed from each other by the selectijve

dJihe dera addition;salt appsed heteinabevenlsorcoppaisesdhe salyagesyvhigh the
QBnp&Eldh Yof ﬁs‘rtﬂulae(lﬁglwbsl AR hd RS therebR afdbistotiben. eSichaokates

tar%)?rl C ¥d§?tg%%ﬁ:o %Xteén%]dttﬁe acid,

acl canp osulfonlc aci d.

Alternatlvely, enantioners may be separated by

Jhe derat “‘ageteptancaminghas wedberginbefgrecdefiney the guaterpary pypmonium

QQl@sS@ﬁch 8 GnipeiRis T eSRRGNE drs ablk Yo foslarwrrea@ut)@mem/basm
0 be derlved fr n1t?e corres ondi. LIy

SR 61 & rnliping O g abpPoyils dlalpizine agpig, such as,
Sorgxainpty, napetmnalls substitatedalicy] hilide, aribhalide or aglalkyt balids, e.g.

Srﬁ&ﬁ B&ﬂ%‘ﬁrfbb&@hb&&de Pofifefreakthits with g@o&l&ﬁﬁh gfbups may also be

3yt AR riionsi e e TR At spttoltes ang gt
ﬁa@h@nmlﬂnw@ v phaterdamamarpding 9Ippsidvgly eharged nitrogen.
qfh@ﬁﬁdc@ﬁffdaﬂl? ﬁl:éeﬁtaﬁlér&uﬁtéﬁdﬂs I udBeshRird,Hrémd,16do, mﬂuoroacetate

reo ric race tes o can be t

S TR Sl T o b e b BRI 58,
phyS| cal separation nethods that may advant ageously be
éFhel \byxide fores of the presentiiompowgrsls @rst ingant &y gompgise theapmpeunds of
%gmﬁi]gl PORHRH SRIDEseRral nitfoabh! Fdms RFEOSBEIR BRhYs0-daléd N-oxide.

some of the corrpounds of formula (T) t hei r pr odr ugs,

des, sal t I vat es, er i,nes, or,.metal
Vs S e e p Srmaais b [ RV el bibEhE
mhelatingy tomplekatinggubpertidsand Mfmeen@t axist avetal uiplexes or metal

Ctﬁ’i@fa{e' usaéu ﬁ&aim Jéﬁbatﬁ,ép@fthm Eﬁédnﬁs S6tofhilh (1§ dre iffended to
e IS, ab to determ ne the

in th

LfF%Hq ed?reszE‘ﬁV oundsusing art -
knovvn met hods such as, for exanple, X-ray diffraction.
TSumpr @sisntorponeds ofoforringa €) swy ialsb eridtin thair faptongdefagin) Such

| BRhOAGSuPH nétle Qgﬁmﬁ’fﬁlﬁfcﬁfe@ ¢h @B abfR BHFAL e HERTRA Y BSincluded

atons having the sane atom c
Within theisgope of the present mventlon

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

1
R sz
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di fferent mass nunbers. By way of general exanple and
Wi thout limtation, isotopes of hydrogen include

wao eiosiosssrand deuterium | sotopes of carbon i ncPCEPIBOLEB53620

and C-14. For therapeutic qé , salts of the conpounds

of formula (T)are those wher&in the counter-ion is

pharraaceutically acceptable. However, salts of acids

svherehaQeR’, @ml;m’z,aaz%am spéudfiedeio chet defiaitiops efthe pomprvads of
| . . .

B Ol B 8 Gl SK O ma P SRR G SR B

compound. Al salts, whether, pharmaceutical]ly

é@g&p{ ephodinaent afthe presentipynten copeprms qoppernds Bf forgpla(hb:

present invention. The ph/ajt maceuti cal ly acceptable

aci d andbase addition sat'ts as nentioned herei nabove

are neant to conprise# héqth apritically active

non-toxic acid andj di @ sal t ¢fyr ms whi ch the

conmpounds of fornula (T)are~apkFe.to form The

pharmaceutically acceptable afid addition salts can

conveni ently be obtai ned by t¥®ating the base form

Wrbis 'd% Rs GPRII0R% 185 &, AL sgeciﬁﬁf’ﬁﬂﬁé' Jiég‘fnﬁioﬁg bffhe compounds of

conpri se, faor &xanpl e, 1norganic aclds such as ]

ioraud (@) or@ny of the subgroupsiaf ¢pEpeHngs pEiognula b spefifid herein.

acid, sulfuric, nitric, phosphoric and the |ike acids;

Qne PabRlbEcrabddifers bthedfeschDivéntia poerB ©oinpoynds of formula

_Q_Q)anoi c, hydroxyacetic, lactic, pyruvic, oxalic

ﬁ. e.” et hanedi oi c)u mal onic, succinic (i.e.

but anedi oi ¢ aci dY nmalR&i c, furrarR?cRmrmI ic (i.e.

hydr oxybut aneql{isoi\}; acid) , g ar a_r['-l'\ , Citric,

met hanesul f n_il_,_<e 30l f onNg, shenzenesul @&ahi c,

j 3-t ol uenesu Onl\§ am c,

salicylic,/”-am nosal ijcyl iAék,_]ﬁ?rmi c and the |ike

aci ds. Conversely saidisalt folRff can be converted by

treatment .wi.th an apprLppriate base into.the fr base

FRIFRD Fh& <Gribolnats 5F " Pg afapesiiiefn 15 e iRy o e compounds

af fatinnlagDatrany ofie sibsyolps of oompeundsiof forrouln (B ispecified herein;
j-toxic netal or amne addition salt forns by

treatpent with appropriateorgani c and i norgani c bases.

Adbisdprekpeditse salt fornms conprise, for exanple, the

&RInRH) Rthisdepémientlyfonal doakhotherchapatht lsamé kebiings aswheal

sal t §ubshinbhts Inbgrzg; hﬁ:‘c‘i‘@d BORH ABnitRAL BEk YoM SRELEBoH R (T)

calciumsalts and the |1ke, salfs w th;or | es
e. g. Of HUB OhPLFPREFWPS| ‘{}‘"ﬁ%ﬁ mﬂaﬁ @D&r’%@anﬁnﬁggﬁo B Riticzen.
hydrabam ne salts, and salts with am no acids such as,
fAothex pafitidar eabgiiriene of the prresentdmdntibrecdrickms cdihpounds of
qul‘iiﬁlhégfb-ﬁ‘?” as used herei nabove al so conprises the
sol vates, "which the conpounds of fornula (1) as well
as the salts ther(e}x?f, are able 10 form Such sol vates

II{S }I Alk—N
Q——N——<\ / \(>R9 (I-b-1)
N
—|—/ ~R10
R R11

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



are for exanple hydrates, alcoholates and the |ike.
The term "quaternary am ne" as used herei nbefore

waledos0s887t he quat ernary amoni um sal ts whi ch t PET/EP2004/053620
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conpounds of fornula (T)are able to formby reaction
bet ween a basic nitrogen of” 3 conpound of formula (1)
and an appropriate quaterni zing agent, such as, for

e@dﬂimtl@alkafedimti onal 'y substituted alkyl haI [ de aryl

RUGRO gudg%éﬁd%ﬂﬁyﬁoﬁ%&k gﬁ‘oth& hgve ﬁ@ Eé}xé in@ s aQ fthe

behz ylilo react ant v rou
rvalpsuaqeg% oeérzmséﬂecl‘é%w% deg @anPf rhewe'a%‘i@ﬁ Rh ula (B or of
sl bhakesrouph KivteofRind Ritand/or RONAsyesls0 thritydedglen

p-tol uenesul fonat es. A quaternary am ne has a

veI ed ni.
ST sl BB BF b A s B St hich g be
trpprﬁsenfedbﬂﬁemalae and acetate. The counterion of choice
can be introduced usinggion exchange resins. The
N-oxi de forns of the pyesed® conpounds are meant to
conprise the corrpomds\l\pf mi*a (T)"wherei none or
several nitrgpgepat arg di zed to the (g
so-cal | edi V-oxide. It W he reciated that the
conmpounds of fornmula (1) nmay have netal binding,
chel ating, conplexating prdderties and therefore may
eotibgtforamlanet al conpl exes or nmetal chel ates. Such
net al ated derivatives of the (;BInp whds of formula
(T)are intended to be incl ud in the scope of the

present invention. ofR Reguids of formul a
(T)may al so ®&k+at—m th ut c form @Soch forns
al t hough not explici i ndi cate ke above fornul a

are intended to be included wthi AP he scope of the
present invention. One enbodi nent Fof the pr esent

| WNGEHh inQ-c 616 €I-d)Srad oAl ®INGSR HR™, fnﬁb;mfﬂaki"laraas sploeified in the
|
%efﬁﬁigib{ls%f r@l ccm%oHﬁg%%@n%gﬁlﬂg gﬁ Bf ﬁ]fankf %@ Fﬂg@?ﬁé}gurps of comPounds of

tfoende dysnseifisd bereigsapbunds of formula (T)specifi ed
h&1keis T, cAReigT; enbodi rrent of thepresent invention

?seélpefsf C%% O@é ijagrtreg {1%1 . p < Mg? 2)1’ thﬁ%gcergéﬂ% fﬂe&ﬁgi for
ondieal R’ inoikp definitionst ofithy samneupds) of fprmilg (et ipRaY of the subgroups

setugmpoials of foeailp DRgecifdd He¢iiul a (1) specified
herein. One particul ar enbodi nentof the present

| ﬁ¥eres¥n|1£ snubggr%ﬂ Sl thds? ggrgﬁllqsqg’g ggmgo%ﬁg%ﬁo&lu]&. 1) Ml

1 1
G/R RZb G/ R
Rl-s \'_N RS \ ) RSa
R7*-Al'—-N—( Anc'—N—<\
N R2a

(I-c-1) (I-c-2)



RO } a-a-1) wherein QR , G R, R and are as
specified in the definitions of the conpounds of
wo ooosi05887( T) or any of the subgroups of conmpounB&eT/BP2004/053620
formula (T)specified herein; .and Ak is G "al kanedi yl ;
R9, R10, R11 independentlyfﬂ8h1one anot her have the
sane neanin as the substituents on Ar2 as specified
in the definitions of the conpounds of fornula (1) or

of any of % he subgrqu t hereof; andR 10and/ or Rllnay
al sobe fyd DL NA Ot har pargi cul ar enbodi nent of the
|§~Faeélélrrt‘Ni—r<< conc y®ompounds of-<Bbr mul a

(I-b-1): (INDb- G R1, Rda andR 3b are
as specified ingsthe def ns of the conpounds of
formula (1) or ‘any of the&'ubgroups of conpounds of
formul a (I),Répelgzgfi ed herein; andAlk is

G - <sal kan@‘\di ylIT R9, R10, R11l independently fiom one
anot her Bhave_theysane meani ngs as the substituents on
M“Q—Aﬁ%——é Q' n the}%fefi nitions of @&l conmpounds
of formul ax ¥ ofkafy of the subgroups thereof;
andR 10and/or Rllmay al ber’hydrogen. Still other
enbodi ments of the inveqtigh are groups of conpounds
whi ch can be represent ed-py~R¥nula: 3a R7a- AUc (I-c)
orby formula: < 3a R7a_'Afi J v )- (I-d) N/ N
wherein in (l-c) or in (I-d) radicals R5, G Rl, R2 ,
R2b, R3a, R)’izb are as specified in the

G =\ _NR*R
Pe
PN S
a_ =/ 9
R7 A]k]—N—<\N 1|11° R (I-c-5)
R3b
Rl
& R
o
R78—A1kL—-N—<\ Al "_/>M{6uR6b (I-c-6)
Y/,
N \ I_’/\R9
Rlo
RI
2b
< ¥
PN &1
R7a—A1k]—N/\:>—N 4 (-d-1)
N RZa
Rl
7/
]
1|{5 N R3a
R73—Alk‘—NC>7N—<\ (1-d-2)
N
R3b

wherein in (I-c-1), (I-c-2), (I-¢-3), (I-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



10

15

20

25

30

35

definitions of the compounds of formula (T)or in any
of the subgroups of conpounds of formula (1) specified

wheoosiosgs7and Alkl is C “al kanediyl; R7a is  PCT/EP2004/053620

aheterocycle, the latter ha\i ng the neani ngs of the
het er ocycl e specified for gl cal R7 in the
definitions of the corrpounds of formula (T)or in any

ahibgronps i benpanpds afffomarip@)speifed ewmyehaiy(Ix-Sped (F4- 6nrR®
Q@& QN @rktngé ?&i G &l{'@ﬁf&w&" i‘x%r @m%@i@%@ 0% @ 8l R n%é{]\ilg‘ any of the

oun or nmu
ﬁ}‘c@“}aﬁ}* ﬁe porpropfs 93 am%a ® “?*Afikvﬁ Nﬁfma Al k 1 N a-c-3)
YRR RAa/ (l-c-4) -Alk- NV, R0 >11 R7a - (l-c-5
Rrefetédstbgi@ups 49 thBse stibfroupd oﬁcorﬂpbuﬁﬁk-ﬁlftﬁm:ilﬂa ) wherdinB " 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 Ci.salkyl, hydroxyC; salkyl, aminocarbonyl-
Ci6alkyl, hydroxy, carboxyl, Ci4alkyloxycarbonyl, aminocarbonyl, mono- or
di(Cy4alkyl)aminocarbonyl, C;4alkylcarbonylamino, aminosulfonyl and mono- or
di(C;4alkyl)aminosulfonyl; or preferably, wherein each of said heterocyle may be
optionally substituted with one or two substituents selected from the group consisting
of Cy¢alkyl, hydroxyC;.salkyl, aminocarbonylC;.¢alkyl, carboxyl, C;4alkyloxy-
carbonyl, aminocarbonyl, mono- or di(C;_salkyl)aminocarbonyl; or more preferably
wherein each of said heterocyle may be optionally substituted with one or two
substituents selected from the group consisting of Ciealkyl, hydroxyC;salkyl,
aminocarbonylC; ¢alkyl.

More preferred subgroups are those subgroups of compounds of formula (I) wherein
R”® is a heterocycle, wherein said heterocycle is oxazolidine, thiazolidine, morpholiny],
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.salkyl, aminocarbonylCysalkyl.

Further preferred subgroups are those subgroups of compounds of formula (I) wherein
R”® is a heterocycle, wherein said heterocycle is 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, hydroxyCalkyl and
aminocarbonyl-Cyealkyl.

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,
hydroxyC;.salkyl, aminocarbonyl-C;salkyl.

Most preferred subgroups are those subgroups of compounds of formula (I) wherein
R is morpholinyl.



wherein in (l-c-1), (l-c-2), (1-¢c-3), (l-c-4),
(l-c-5), (T-c-6),(1-d-1) or (1-d-2) the radicals R5,

W@200R0588R2a, R2b, R3a, R3b are as specified i nPCTEP2004/053620
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definitions of the conpoundg of formula (T)or any of
t he subgroups of conpounds ? formula (T)specified
herein; and the radicals Ak, A kl, R7a, R9, R10, R1l1

amﬁthaq»rﬁ‘amdl sibgdupsnathoss whﬁeiangdkdsf ethylersudygnetbylenepfmore
f ;ﬁr & specified herein; s in ( c-5)
g 5?93‘5‘# ng&ﬁlsﬁlgrc as specified is the
definitions o f the conpounds, of formula

thivetherpprfprand s atpum@eﬁwh%rﬁmf%lknﬁ|Ca4ﬂ<ane§wéemrp @&ferably

hetiegdimAIKPIsad a5lkaekdBUbgr oups are those subgroups o f
conpounds of formula (T)wherein R7a is a heterocycle

ech u @NsSl s 0
ORIGESE e LT BB S Brp Rl B GRE0 b BB calin,
mmvy@pmdﬁa@@m ne, hexahydrothi azepi ne; vvhere| n each
of said heterocyle may be optionally substituted with
CBELL1), {1611 glb%ta-ﬁ)i ﬁtw) geL-oy iR 3), (e, faﬁcisu QUE-6), (I-d-1) or

hydroxyC i -
- G nal kyI hydr oxy, car boxyl

(R9f\ af kgl @x%fcrablb @nd indepenilenstyafraso ape anqﬂm gte félrsaléwl(m
Mal k)@, nara Pandfer Fet KM& 8186 B@

| f d
B?’S%%?ﬁ Mﬁwﬁw I%gﬁledaf% Y Tﬁae{‘#gy be
opt i a®+®16dh!dsandkl sschydragien;ome or two substituents
31%4 R@tsﬁﬂ nio& fe%lﬁz[r@ﬂ)%ﬂ%%&‘l{lm h9arogan et yl,

kb e o AR P ey car boxyl, G

- or di (G
*aI kyl ) am nocar bonyl ; or nore preferabl y wherein each
Ot issa beluindetsgrod dlydt ehermwméefoqu sahgadupy of cdrepdunds effownulae (I-2),

o OGnB Q:Ec Welﬁéébaisr'oiﬂéﬁ g?g{l(ﬁél%\lﬁ Rel@nBioUMd comprise any
Efgﬁ‘f%ﬁ %lfhnoﬁé y E?F%Léoﬁpéedﬁﬁﬁ ﬁlb% ar e

thm@hsniogibu&qnae@fonmnfmmhisompom mula (1) wherein
R7a is a heterocycle, wherein said heterocycle is

E Bf é %Ihﬂdtﬂﬁs o RERGRI (hvd ’ﬂho&r compounds of formula

e et by iy T e

S€].gadkapedifly ord ngagicolapwhenedi G iis methgke®.i - al kyl
hydroxy- G -eal kyl, am nocarbonyl G ~al kyl . Furt her

?ﬁ{eﬁé&tﬁﬁl& gﬁgé& 081 Bt Eoly gs}&fﬁs SERIAIRD agé tHoQ RMHESds of

het er
sHorgulp ).<x a8y, fybgrque ofegrppRInd OHPulerﬁﬁ aﬁ?ﬁ‘%ﬁ‘oﬁerwwhefem
WapREisothenthan af'; saivterbiat er ocyl e may be optionally

S &)l? Rt sttt 6 l\%ﬁ&ygﬁbehe%o&eﬁ, 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

formula (I), or any subgroup of compounds of formula (I) specified herein, wherein

(c) R!is pyridyl optionally substituted with 1 or 2 substituents independently selected
from the group consisting of halo, hydroxy, amino, cyano, carboxyl, C;.salkyl,
C1¢alkyloxy, Cy.calkylthio, Cy_galkyloxyC.ealkyl, Ar', Ar'Cyealkyl, Ar'Cy.salkyl-
oxy, hydroxyC;.salkyl, mono-or di(C1.¢alkyl)amino, mono-or di(C;.salkyl)amino-
Ci¢alkyl, polyhaloC, galkyl, C1.galkylcarbonylamino, C1alkyl-SO,-NR*-,



substituents selected fromthe group consisting of
G ~al kyl, hydroxyC i al kyl and am nocar bonyl -C i

w0 a00kph8s7Fur t her preferred subgroups are thosePCT/EP2004/053620
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subgroups of conpounds of fg$ mula (1) wherein R7a is a
het erocycl e, wherein said heterocycle is norpholinyl,
whi ch may be optionally substituted with one or two

subaii-SOSNRE - 36 eikylelydarinyl) G=0)-NRE*R B BOGCOHEHFO).-,

K y &9 ar bonyl - Gi - 6al kyl .
('\;/gig@lﬁ{?é”éd&%ug d%qﬂ%é}gpﬁ@ §u2§(yoglg§noc()_f H,-CH,-O)y
nor phlotd i partftigiltdher preferred subgroups are those

iﬁ@e rl@'lsnpmdyl éu%st?t t{el.i\f1 k&gtﬂel & Zr_su[)\u: Ltg %d@@&e%&? 9%&5(1”@1)% the

erei ["ene. oups

are gmtpsfensm@genf hyckpm Grsaligl, haéq Rlaqsﬁéliy 10Ky, Afif esalkyloxy and

pref(g{@myyo [&lkfloky;kotefb@bleavhdmikanedi yl . In (l-arl),

R gganﬁwas%ea&w&ﬂe o i p hRl-pRARty g died fiqm the

(| - growp coxsistipg p hydeque §Jl4alkyb| halo@pd €: xylkyloxy;cr zyherem

t(da & Hpyri ﬁ%fl' sobdhtuted Witk 1%} 2 Sﬁﬂsﬂﬁlelﬁ% 1ndebex§iieﬁﬂy §Bleo€el(§l iﬂﬁa)he
e ra era naen

F r oATREoRATER B AT B PSRt S ?% R andR

168 R4 ispyridghiswbstitated with hbédrhiybd@dg:émalkﬂ ORGIOIIY emhlsewherem

r(ﬁ)eﬁz@ Emﬁmgsﬁuﬁg&ﬁﬂﬂ ﬂﬁﬁb}k anld iy 6r whakiher are G -

ndR 11 i's hydrogen; or R9,
Eyoyﬁsfsioﬁrw 2yalare G ~alkyl and R11 is

hydrogen; or RO is G "alkyl, R10 i sR*-O C i ~al kyl
bodinkepti cogprise thpse compourisls of foetmula Aber ankif thetsubgroups

Wgyﬁp&ﬁ,ﬁgaﬁﬁnﬁﬂggﬁ%@ﬁ@f conpounds of fornul ae

d@fﬁn@fgﬁél)‘é’f Heé}ﬁéenﬁﬁ%{ oy 2pdi el ooy O1P

prodr | des, addition salts, quaternary
am ne ta onpl exescamd stereochemcally isoneric
& o

forrrs onpounds. Particul ar subgroups of the
conpoun Pnul a (1) are those conpounds of

for[;%?]agn 30 ¥y vwg.gi;loup of conpounds of formula

pec fleigxnhereln al k

FQS} B an‘\rﬁyﬂqo&laylape%ﬁ%o J:gdlﬁétq%fpgﬂ@la (c-g) gergm mis 2,
pyrazinyl, or pyridyl;

wherein each of the radicals in (j) and (k) may optionally be substituted with the
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

@ R'is Ar!, 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, C¢alkyloxy, Ar'C.ealkyloxy, (Cisalkyloxy)Cisalkyloxy; or more
specifically wherein

(m) R! is Ar', quinolinyl, benzimidazolyl or a radical of formula (c-4) wherein m is 2,
pyrazinyl, or pyridyl, wherein each of these radical s may optionally be substituted
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O her particul ar subgroups of the conpounds of formula
(T)are those conpounds of forrmula (1)3 or any subgroup

wo@oososgsounds of forrmula (1) specified herei n, PRITEP®04053620

(a) RL is other than Ar 1; &rvvhereln(b) RLis Ar 1
or a nmonocyclic heterocycle,” which is as specified in
the definitions of the conpounds of fornmula (1) or any

of Wigﬁoﬁlb% alUpre tddanBaélectéd frothahe prup K:msisﬁng stilajo,dygoxy,
ds of

for(E ?]k?)? g’ﬂ’ ngl{)rdu?nfo*e) C&Efﬁc&l ?E?lrjrﬂl Z °
@)1% e ehanyb el wbst%mgi il op JERRDE theep‘?%" pelected from the

dgreﬁpédnmsﬁﬁgo@ﬂhatoyh}eﬁom Chealkyl)rC alkylagy) duitiolingl; a radical

pﬁ Hv%%?etgﬁ hid E,m%ﬁ&?aﬂg sﬁb%mlﬁéa%gﬁ %P} t‘&&%ﬁé li Egec?écd from

o A@m;klybbynzwdazolﬂmmmaﬂy gubstifutedswith (-eakats nynda qpjionally
fr I é&bsbﬁﬁte&- Witht oﬁp&/ﬂwg%q.\léalﬁkseﬁﬂeﬂwhydmm telox @ ealkyl,
i ,a\l a 1 R 81.6#)(1&7(%;?’1%2111%1 %n%lgl%? sﬁgﬁlﬁfﬁ %Vl&épq'o three
~al mﬁcala stloisd Gorn Ewallml,mm vl substirebor ofionally. sqbefituted as
G " elifib® X @29 i); or @BERiNR R4, 110( - CH2- CH2- O) n-

%I ﬁam@%}_%u 8&@”&% l% &xﬁéor Q mdgcg%dge&ed ‘ﬁrom the

"al kxpup smisistifg CFhefo, Byirogy, Cn-salk)dx Cmﬁné’l‘m’, particul ar
(&) RRL duindlivgl dyl substituted with 1 or 2 substituents

@d @e“dr%%cﬂgpagwﬁ&ggg%&&omé%ngug SR VPl b kw8 radicals
1C seledted @ ahealkyd "al kyl oxy) C i ’\al kyl oxy;

g{ yelre mﬁmﬁgek Jtibtﬂ)lﬁ%ll & gstﬁuetﬁtywlmdmﬂuh%byﬁdyﬂ Bptiotally
gro ﬁ'ﬁp %’ﬁ‘%s g‘i ‘i&f’?eqy%&?% dhaﬁél %?‘%Eﬁ

al kjobxmy;ux}'@nd(&mﬂlqﬂqu(f) Rl is pyri dyI substi t ut ed

Wyt R ks Rrazing? UPEdnhlip Qibtuted dRR /HAS Mirby radRhR GEeéted from
the‘cg aj%ﬁ consi sting of hydroxy and G ~al kyl; nore
pr ef-éf y wherein (g) RL is pyridyl substltuted W th
hydroxy and C alk | ; or nore preferably wherein (h)
Riefersedospbgipps eficompounds etfomuln (INye pey9f the subeeauny pf o r

3R &hﬂs oF YorfRlal (E are thokd %@G@E bR pohdloPmythylene and R' is

"i

AT T T
fany ofitha s{bErevps Smcrﬁe(ljhyreﬁlvhesemﬁ i a diggetrhond ayd R is a radical
Reny inpaagahshherdn As b CopkioRdlly!s@h$i#htdd with up to two radicals
selected from C;.¢alkyl. Further preferred are the compounds of formula (I) or any of
the subgroups specified herein wherein or G is methylene and R! is as specified above

in (a) — (3), but is other than a radical (c-4).

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

Other particular subgroups of the compounds of formula (I) are those compounds of
formula (I), or any subgroup of compounds of formula (I) specified herein, wherein Q
isR’.



N CH2)mpyrazinyl, or pyridyl; or wherein (k) RL is
Ar 1, quinolinyl, benzimdazolyl or a radical of

WO 20051058871 c-4) wherein mis 2, pyrazinyl, or pRCT/Ep1004/053620
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wherei n each of the radica;? in (j) and (k) may
optionally be substituted W ?h the substituents
specified in the definition of the conpounds of

figrerditing compowidd aterthgsatorpotinds offprrndy (1) obgf doy of the subgroups
%ﬁggcﬁuedtha}egg BRI A ARG 4 € LR %u@,?ﬁﬁl}ed W4 her

se those cO oun ok Mu
is § ghetet)ocycle

detgrasyele peR sig Gg«s%l% gubstituted Fith hedlsa @rh
(wiheye éad mbtéraaycms sefecfdd flom th Igﬁsﬂploﬂyélsungajfmmodidml yl

Sy ol S s Ohn GRSt
rvﬂwpr@pcacb efsaid, qs@ogﬁq)@@y be ontignalis wbsitated with oze OFFW‘ée
fsﬁlsiduﬁi%hﬁ seledterk&a ﬂier pt&mmgmgm G QdlBy1s hyﬂ@xsuﬁldandyn

(aémqg?)é% @9 k(yy hY%‘PﬁXn lbO)\(yl P_/4a1k§109§pe0|x}r§f¥ aﬂfiﬁooarbonyl
et Gryal e mnouerbuny o B lcesfony i, prinesalany! end
Ein&ﬁd bﬁﬁtclg Wsﬁlf&xﬂyi 4& mﬁy,nwnemﬁ edch efsaRIZictrbcyle

)H%e %g;ﬂlp; Su Mg{& Wlﬁi Oéig\ﬂr {\ﬂo %u gtltu%adcs ge?ec%cfcﬂﬁgm the group
rcadslsmg of Eedaliol, ey drxyBh-abiel, gmwa@@nﬁpmaqu ebeRYl0.

xchboﬁ‘i'l kathinodatbon j{‘l}glﬁbﬁ@@t dJ(QEMWl}MMno@EbdﬁW ©r more

i‘ﬁ%’%ﬁf{yﬁgb&%\fﬁt"ﬁ ofilt eitp Sl iy P g BP Syiiodo ope or

fiworsuhstitenfs selgstesiam ﬁmgr@p@pnﬁm of ﬁly@ﬂlb}éyh)’@xygmf}lkﬁ
EminétatbvhA %/an@qu nolinyl; a radical (c-4) wherein mis

2, optlonal y substltuted with up to two radi cals

g%bg]?qt ! P%ﬂl%%"tuﬂoffo begvl m dazol%I oﬁg"? \ 1Vofanyof

shbsitbegtoupsespecifiedhhasein, vd:erm@ is R pndihe 1@@1 5@ edlky} spstituted
byl Qﬁéfero iecbr les'\@h'éﬂ&} subQitéixd WHM b@thdl ediical HOR M 2

ltsfeir L, wilbn PR Ao s ot e #%;ﬁf iy, or

sthiogtorthotied, whereip eachrof sdig heteocyle mwésa opsorally sibstiguted with

- ahRvWe tdld"su()ﬁtuénts(éeﬁecte@ froMiiRS Slolp tehsistils bBCPRERY, hydroxy-

opt i %ﬁ? w th one or two radicals
@I@@V@ﬂm%lo TR 1@? p consisting of halo, hydroxy,

Qal kyl, G "al kyloxy; (p) Rl is quinolinyl;
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 Cyalkyl
substituted with a heterocycle or R” is C1.salkyl substituted with both a radical ~OR®
and a heterocycle, wherein said heterocycle is 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, hydroxyC; ¢alkyl and aminocarbonyl-
Ci-galkyl.

Still a further interesting subgroup of compounds are those compounds of formula (I)
or of any of the subgroups specified herein, wherein Q is R7 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, hydroxyCi.salkyl,
aminocarbonyl-C;¢alkyl, or preferably wherein Q is R’ and the latter is Cy.¢alkyl
substituted with morpholinyl.



(cf) RLis aradical (c-4) whereinmis 2, optionally
substituted with up to two radicals selected from
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substituted with G - al kyI pyridyl optionally
substituted with one or two }adl cals selected from
hydroxy, halo, G ”*alkyl, benzyloxy and G ~al kyl oxy,

(s) RL is pyrazinyl optionally substi tuted with up to
tOth@q)aftﬁdlaﬁatbgro&pd efthecbnipoands@f foremld@)l are fipsf eompainds of

S%«E % gg dr %gy&ﬂ’% :)mi(ﬁ wrﬁ ) sgécﬂ?e@hé?émt Wherein Q

i &
vsresilid g $“§’S%fu'f811 FERR ripRridany] Fﬂ;bﬁ‘lifweé Nath R, or %fmoglpsgdmyl
suesinfteewitaRGe piricdi@)wherdis ). is pigéridigy subisefuesdr with &' e
the conpounds of formula (T)or any of the subgroups

g 'Jj‘; | ei(ijl‘tlh L8k ej.n gr\(’)\’ﬁpesro%tl%e S Oyﬁsmﬁéfogﬁ%ﬂa&ﬁ% @ﬂge Bhpotnds

of foromls (i[)yOlsmsStlbgrQltpe‘tf omxnpwmgip of formyls (D specifigdcherein, wherein
Clspets gdlﬁ 1%&%%%@14%1175 ehhﬁld%ﬁftlﬁédﬁﬁhﬂ ort he

un or e S .
SoeopradnyleptRiv R Db P hetoh§ o BBk AR sopgiured
aslﬂlslbetwﬂlﬁnemj above in (a) - (s), but is other than a
r@ficaed %Kig %a]lfcﬁ YhtshRkedRAtd 4 Eéﬂétrﬁéycﬁ:l& &7 m.%amyl kRtituted
co Q r ar e 0]
£ or Lot gicalr R e G btefhodsie R R AT O B o
(1) ogmdmee@an@mmmomemmmo@om;lmgehydrwn@epme, or

par the @Lbﬂfer&ﬁ edch%feﬁmpa@iasgae pby bosptibmlg! )
ar e

1 b

compl y%%@e%w’%’%ﬁ%a S pytBlegh Pl el oy ritt &
i sR (z,salkylehsakow@mldmb eningsarbenylGikalkyl, byﬂm% saboxyl,

of f af, Mk Poicaftionl &nﬁa&rwnyt RnS uﬁmmwamkﬁpﬁﬁmobﬁﬁonyl,

here R he, | atter I .
subg lﬁ?]%ﬁ{’ y?wgg ﬁ and mpongs of @(%49“‘3’9 thrfosulfonyl
s ubgir iptajitrably ywiheneity getch off sméh«:t@acyle may Bgoptingally substituted with
het gjn@ %Yﬁlr@sub%n@ s@le@l@ﬂ ﬁ‘oﬁﬁh@ éi@ﬁﬁ/ EduBistisSy M@éﬁ“@ﬂ Hy R 1-

t he consi s hi az i ne
or SR, FemB e St A SE Sy, fifino-
h ex afaghonyl; mione el da@wuq:é)ammooaﬂwhylmr mere @reﬁ@ablyorel;dr@n each

may &%m@ BbleRi e mhy e Bpliddaty Sebsituted vAMENE lor tW substituents

subst j ugﬁt s sel ect ed f mg@ﬁ?]g%lou){) consi sting of

G ~df ﬂﬁ?’u‘ﬁ%&'ﬂ?@ F‘”%SL%O t49r bony! G a;ﬁ

Hip)l r\d)eyf;m eachiRSiy €1 salkiyM subktjtiried yith atbetegdcycla ot RO iselr akky] |
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
from the group consisting of C;¢alkyl, hydroxy-C;salkyl and aminocarbonyl-
C].salkyl; or

(c) wherein each R’ is C;_galkyl substituted with a heterocycle or R7 is C1¢alkyl

substituted with both a radical —OR® and a heterocycle, wherein said heterocycle is

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, hydroxyC.salkyl and aminocarbonylC;_esalkyl; or



nono- or di (G “al kyl )am nocarbonyl, C
~Nal kyl car bonyl ar ni no, am nosul fonyl and nono- or di (G
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said heterocyl e may be opti Eally substituted with one
or two substituents selecte@“fromthe group consisting
of Ci - alkyl, hydroxyC -6al kyl, am nocarbonyl C i

@) kytlerein each ®{yd Cl@k‘)"]adukstiuﬁxd/wah lmyHolinynwhich andydey | |,

o o Bk stisifed Wil & ot R05 Bkl scbordTHdin he group
P bt ISoPsifing of Gl EaR eAlksh astoow P et kYl Grprefersbly

ge) uéreil @ s®Ndnb thegiteb s CQaI%yIsubsigutad with matpholinyl.
hydroxyC | ~Nal kyl, am nocar bonyl G "al kyl . An

I(I)% Sar er rtﬁéjg Oulg(%or& IO :1u§a (E%gr 2 8% %

ornu any pS spe |ed
@p@ﬁwhevm lﬁm@llshwoﬁhd the latter i s Ctal kyl
substituted with a heterocycle or R7 is G “al kyl

Sohet subgtofh d@'tﬁJbo%Bﬁth of ﬂﬂmaﬁl (I)mmsseaﬁﬂlp&mds of formula (I),
het erogycl e, ¢ eelgﬁsfa roc Oﬁ(azolldme
t%%&ﬁ?g&?“ﬁé) CHBPPRGT ¢ yghl&‘f’ A wher ei n
dar R‘dandR{P aremclemdwn@nﬂmelwdcfpmb pgep. Sulieilt ut ed
Wi t mr@@&am&l @1% H%ﬁb? ] by 8:eRy CNRANG, Ghdho- and
cons

C gardigt @ﬂ%{f sy Ao B IoRC i 4 Craalleylon-
i nt e:u’leslkylnglhsdmgy(buﬁkﬂf (Camﬂmdmd@lymynns@esflc@hp@mﬂ@lom
of f(ﬁyd}yi @1@1 Aﬁfox%%aﬂtgfl RE o) l%ﬁﬂ@'lfa!nﬁﬁ’oCmalkyl
e oo e w&y 203@' %%1 ayzyg&gmﬂx;mmﬂ-
su bﬁlmﬂhyleatnmocambmmsdkylaupmaland difRsatkyaminocarbonyl-
het qf,q anwaﬁdoﬁy@maﬂqm G(Cﬂaﬂl@Y&Jy?zP(ﬁ))f@mh@'l '(ayialkyl-
or th| o Fygzgjl sl’t g‘%\f‘i’%’] sal d h(fterocy e
may °6‘¥ 2 116 YR/ oRe %A
s u bshﬁ(ihu@kulmmselfomcuaﬂwﬂ,t(hea@ﬂgu’pomb,n@f carbonyl,dlet-

Gatuonin, Mgm&boa&lknbt-@ml@mgﬂr Jszf?@mh T3 Hevdin

Séebssé““ o b e Sp o EhaSo PRl " ©

sub gAﬁap@MdA@@E@omeeeaucyl \HeeCeraikﬂ) hydrommmmono and

& gﬁf(chéaHQony?@MKu&l % HBRIDIAIY ARPRST Bitkyloxy-

su bs@i“{gﬁ%}’l ?@y@&%@ ’%’5)(?@% ’ng of C

s %@;ﬁmmymwm ool

prere 0 1 c

AT (oM D T

c onpdi((hdslkplaminocarbonylC; salkyl, CialkylcarbonylCy salkyl, (Ci4alkyloxy),-
P(=O)-Cl_6a1ky1, (014a]kyloxy)2P(=O)-O-C16a1kyl, aminosulfonyl-Cmalkyl,
mono- and di(C;-¢alkyl)aminosulfonyl-C;_salkyl, Ar? and Het; or wherein

() R* and R* are each independently selected from hydrogen, C1.alkyl,

Ar*Cygalkyl, (Ar?)(hydroxy)Cy.salkyl, Het-C;galkyl, hydroxyC;salkyl,
(C1.¢alkyloxy)Ci.salkyl, (hydroxyC; salkyl)oxyC salkyl, Ar'C; salkyloxy-
Crealkyl, Ar'oxy-Cy.salkyl, (Ar'oxy)(hydroxy)-C;.¢alkyl, aminoC.¢alkyl, mono-
and di(C.salkyl)amino-Cy.¢alkyl, carboxylC;salkyl, C;.salkyloxycarbonyl-
Ci.¢alkyl, aminocarbonylC;.galkyl, mono- and di(C1.¢alkyl)aminocarbonyl-
CH;alkyl, (C1_4alkyloxy)2P(=O)-CMa1kyl, (Cl4a1kyloxy)2P(=O)—0-Cpsalkyl,




formula (T),or any subgroup of conpounds of formula
(I') specified herein, wherein Qis pyrrolidinyl
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or honopi peridinyl substituted with R7; in particular
wherein Qis piperidinyl sufStituted with R7. Still
ot her particul ar subgroups of the conpounds of fornula

( T) afméndstil€s391-CRJakgl Mtbdoodndf difCrydlkyljanjinasnlfenyl-Ce saigi anthAr';
of ds of formula (1) specified herein, wherein

Fr di nyl substituted with R7, I
B & AR oA iGN BN BCIS Aol PigFORB SR 20

Wi L IoAt Ry(h dr&cypaf&m?u l[-Ef—CYMf)ﬂi,lhyd@cy&@]ka (Cdalkyloxy)Cialkyl,
subst it

sub |df u’?’ gwamyﬁ)ﬁx)é&ﬁe P oc &f & or Maﬁ;l A?ogé(?ll?g]:kw

o Ub €A o) @ day HBaelkyh aningCo calkyl, raym- AR salkyDamino-

het 1, oaxl @rbo (:'Jiﬁnmsﬁhlﬂodaﬂio l@fr‘_){aﬂlb@ 1hého0 %miZdiC, Jalkl)-

A T xﬁé%@@? R Coagiony:
eac H?(Tff)) Qi 1dalkg @m@@s}xﬂfenyiﬂ;/lmlky pongriad MCS@E@DWPWPed

W t Rulfdi1-0f clkPaiRSt i tuents sel ected fiomthe group
consi sting of G “~al kyl, hydroxyl a ’\al kyI

m nOC ar b%&fr“&ﬁ ﬁ%ﬁk}ﬁ 8%“% qur%lg.ﬁ;;ﬁ ﬂ%se co ng‘df g formula

’(BL mwny anbgropafisompoundOpPatiyla () sissiipl hmemowherem
Ii@sz]gdidflﬂgxtle eadinddpaiently shéiéoée@ fih drb@h%&?ﬁélﬁ@llﬁ salkyl,
e [ C 0 roc e e
opt ﬁ’gﬁ‘:’?ﬂ@ 6@%@3@ ﬁ‘?%lax@ E""" %ﬁ@@u‘gg%(l t u&e?ﬁ%/s
sel aliCesalkyl)omirtoHE: sghkyli parb@né%aalkmb ainogirbonyll1jeglkyl, mono-
gy dragy ui«:l @Ckyair)ﬁhoiﬁMJl:arbcﬂi?hlG]Q&lﬁﬂbﬁgﬁnﬁb@fbﬂ&lm’malkjg3fn(bﬁéi<—)éhd
nmono an |
|’\ala%l(§1y”fajﬁ¥ﬂ "g% &ﬂﬂ(ymadrégp %rfvg‘} BBy wherein each
af Rif 2hdR? erccesh mdamydebéy sqdectashfagm wdrggm Iytdeaxy€-sellvh
ggﬁsg I calMBx$ I8 ilkiluﬁﬁﬁ@C?'&h@Ptnﬁﬂo%ﬂea:ﬂl 1@3,1@161 ﬂﬂﬂlR ;)Clgalkyl
| R7.1
g IE Al BRI o IR e R
"al logtbosylHSitsalkyit edwlwr@m both a radical - OR8 and a
ftg § QEOGKOR© aroMaH ﬁﬂébeﬁ@énﬂy BELRSOENE hPdroSenONRRSy T J;ameﬂ

e P SREY ELRSh o i i B PR et

Wi t hwlema@n or t wo subst [ t uents sel ected from the group
CEYy 'Sl g™ Qfe ¢&th m&éﬂéﬂc‘lenﬂfr‘ YélE e/ fréh hydragdayhyded§Cy galkyl and

am nocarb n kyl ; or
amcinocar ony. 1_5(21](}’? y

Other interesting subgroups of the compounds of formula (I) are those compounds of
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 (L),

or any subgroup of compounds of formula (I) specified herein, wherein

(@) Ar?is phenyl, phenyl annelated with Cs.scycloalkyl, or phenyl substituted with 1,
2, or 3 substituents selected from halo, cyano, C;.¢alkyl, Het-Cysalkyl,
Ar'-Cy salkyl, cyanoCi.ealkyl, Casalkenyl, cyanoCs.salkenyl, R®-O-Cs.salkenyl,
C.calkynyl, cyanoC,.¢alkynyl, R®-O-C;_galkynyl, Ar', Het, R®-O-, R®-S-,
R®-SO-, R®-80,-, R®-0-C;.¢alkyl-SO2-, -N(R®R®), CF;, CF3-oxy, CFs-thio,



(c) wherein each R7 is O - alkyl substituted with a
heterocycle or R7 is G ”"al kyl substituted with both a
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het er ocycl e i s norpholinyl 9% t hi onof hoUnyl , wherein
each of said heterocyle may“be optionally substituted
Wi th one or two substituents sel ected fromthe gr oup

CONRSC(=D)-, af" @c@ﬂ)kwmﬁahwmpk 0-§1sabaylt) R®-S-Cysalkyl,

am q@cg‘g Q)g g]k(y rc(;dglﬁy\ﬁ’hﬁ"“ (EoRes !5115/7 is G
Nal K 8 i h

ogt Bonar ¢ 7?)3{909#1“11}{1@%? Bt =6§é5 Q@Jw%m ?Eﬁ@i N%éuémt s
sel eéte&d)rmﬁ%re@gmmfbmmmﬁﬁ@(@) O ldatiy ],

hy droxys y arbonyl Ci - alkyl; or

pre?gﬁm )k\?vkléreln ’s R7 and the lLatter is G
,| enyé gnnglated with Srorlaglkyl, e wlﬁvf@t}rusﬁd with 1,

i nt or 6183 suBEtEudre oflﬁifEQld)BQSulﬁsﬁufeﬂlﬁ muleaed Fdmrhaknyyand, t he

b f i
SRR, BRSCLLAEH AP BB T 6 K 0980
t hoﬁs@b@ﬁb@nd@ G ealkenyiaFaaliryyl, enothyallsymyl B - Efealkynyl,
corrmum BP0, qx‘;?;asL REIDS, uéé‘-xsbben“fmo%amyflww ,eNRTRD),
c e e
aca;;% o RO SRS by
’\al RT-S-Gigelkyt, R eﬂ(zs))z-(hyalknw «@qy )aﬁlda]k}’l
- @@-0- édlgaﬂkg\{qu(R“I&*’j@g:O)(@)édkﬁm@G(%bM%-OXyC i
"al o ~al T Oyl oXy al yl, dihydroxyC i
~al ey kyl oxyét( hydroxy)C i”al kyl, (L G
~Na) Ay isglenyl, nm el with] Gayeycloniier oy gixenal sibitjinted wigh 1, 2,
éoz%)i Ry AR Yok QQubstﬁ%édtsGs\électedlﬂoﬁﬂﬁld cﬁinoMtuaI@H Dlet-@{ calkyl,
i 1 no [JEAY:1 ca
Byl AT, bkt e RER RSl ner,
mon 6 cadieynyll £Ya@o¢2 @ByRyll Rar-focdlionshyr - Hst,’Ra k)ysIR S'
_o " abkgth,C anjpriy® OF ”mﬂf’ioyb = CNM‘R%C@O)Z FI(‘“’@ €fsalkyl,
R TP St i oo c
’\al ﬁ@@ﬁb@mﬂl@ﬂm R®) §(HRYC-caiyl, R aCk‘y’P)cHR%’onyl
9@%@ b Ry, h@fypﬁ{n@ﬁ&ulmmocgcyabdmw (bi\bhéiﬁ}/’sulgsﬁiﬁfed d@éthl 2,
car e a, an
1o LSRR 897%%&%?{% i';??e?é"f@%“ev@ *‘F‘?‘X%Pgi (e
- ealAk Cmaldwlzcyan@@usm Coneligryhycyaney yatieny m tCs-cpllsenyd
1, R -S-C1 alkyl,

j bﬁy &w ﬂ' k@’yd»cg 1, RO -6 key +Cr
IR

(C| NgRR B b%QWdﬂk)@)C i ~al kyl Ar

1@} A X ?%})f yoYstfeuted Fith MY, or é\%ﬁﬂétlﬁeﬁtﬁ arkyith.1 or 2
Ar L OMthets OYobted from Cyalkyl, Het-Cyealkyl, Ar'-Chcalkyl, cyanoCyealkyl,
C;.¢alkenyl, cyanoC, salkenyl, hydroxy-Cs.salkenyl, Casalkynyl, cyanoCs salkynyl,
hydroxy-Cs.calkynyl, R®-0-Cy¢alkyl, amino-S(=0),-C1.salkyl, NR*R®)-C1.alkyl,
R®-0-C(=0)-C.alkyl, amino-C(=0)-C;.salkyl, mono- and di-C;.alkyl
amino-C(=0)-C.¢alkyl;

(f) Ar? is phenyl, or phenyl substituted with 1, 2, or 3 substituents or with 1 or 2
substituents selected from C;.¢alkyl, Het-C;salkyl, Ar'-Cy_alkyl, cyanoC;.¢alkyl,
C,.galkenyl, cyanoC; galkenyl, C,¢alkynyl, cyanoC; salkynyl, R%®-0-Cyalkyl,
amino-S(=0),-Cj.¢alky], R6b-O-C(=0)-C1.531ky], amino-C(=0)-C;salkyl, mono-
and di-C; ¢alkylamino-C(=0)-Cysalkyl;
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G alkyl, amhioC i “alkyl, nono- and di (C i
“al kyl'yam no-C i “al kyl, carboxyl- G "alkyl,

wa@rdvahoisgroxycar bonyl C i ~al kyl, ami nocar bonyl CPG?T/EPiO}M/ossmo

nono- and di (C i “~al kyl)am nocarbonyl C i ~al kyl, G
~al kyl carbonyl C i “al kyl , %o ~Nal kyl oxy) 2- P( O) Ci
Nallecyl, (G ~al kyl oxy) 2P( =0)-0-C i "al kyl,

Alé héﬁmydrpﬁemyleﬁisﬁmkedvﬁﬂnnz mﬁckuﬁst(t@nts or with 1 or 2

I éd .

uLs %’E‘e]%%%&‘h&g:&é’lﬁﬁ%lf% fetg ?I%quﬁﬂg\%n@a@B {Z?LO) @1 calkyl; or
selsébﬁféél mcﬁnml}(ﬂls Bysbexy-©)-salky] 3ad, am% )-Cr.atky
Nall Cyl, (Ar2) (hydroxy)C i ~al kyl, Het- C i ~al kyl,
hyél hﬂﬂ%’bnb i e Ismlsnuﬁ@lmi Ay h@apyalﬁed ufiet fay |- (2) ddyels greteably

cy

&Pﬂ%} Xﬂiri r?%!alfygf ox %%aﬁ%%ub%tute%wﬂha
aﬁd&upl—NBanG@etelmE or Rp doetrieid al kyl ) am no-C i
"al kyI carboxyl C i "al kyl, C eal kyI oxycar bonyl -

@ e sEdrou Eﬁ'{glg ggago&mnk 6F fonmﬂh bl?(hr-e tha38 Qompatahdslbf fermula (1),

é?F F‘&Xﬁ‘%&%})‘ °°6)P°8’¢1yf"£q‘?‘8\)‘f o %e"éﬁm thff(“‘ 0) 0-C
Jsaphenyissub#h@ngd with 1 dalky], Hebﬁmea

“a' &¥hd ka%Sé%ja%Mh @aho@4§MEn}@ rtsL;éwi;a d@%ﬂ@y@l

d 4 | df

(D R4 E i S S Tk, ORPERSRLI ) St ed TTom.

al kathinoADEeP Ky @lkyl, Madnioy ind di<Ci 2alklgthiney((€0)-Caballyly and

(a:qi ﬁéiﬁ ﬂxrtﬂéls{ﬂyslu)lﬁé@'ﬁtﬂ oner dith, twl\of the sabskibeRs W &'2| -

y 0X hydr ox Ci-6al kyl,
Eioped Ao 12 TSRS LA L) Aal ol e e o
)Amﬂ k%’lbhenjdasubﬂbmyémm RS’I-(R—;(Iwalkurh iR Caalkylar Ridnyl

Gyar )@Uf)/dlﬁy JI0Ea) Quiks?] knd'@tiexAlly faffher
’\ I I k
P( @@ piipong i vigh RS e %*ﬁ%mee R R2 Hepfone e n
andrestn(:@ns(aalt«kgg)) am nosul f onyl - i - alkyl and Arl.

I nteresting subgroups of the conpounds of forrrul a (1)

31"11% 1%%1% &ns m%%‘rclﬂnsgﬁx&hs 5PAAL épeagfﬁ)ed ﬁﬁ%e@'(ﬁ?) rb@é};&eﬁfably
RERY AP %&P@aeﬁaffﬁfﬂ%@ s gvn%@ré’@%yé il wifla

hydicad e, mor phol inyl -C i ~alkyl, hydroxyC i-6allcyl,
(C| Nal kyloxy)C i al yl, am noC i ~al kyl, nono- and

am nocagégné/s)a%& Hﬁ&f n n)d&a%&'wtﬁé*u"gﬁ}ui‘%f
d’ﬁlﬂ%‘ nonoa |

i COBIPRYADS Sh i-6 al k)lll am nosul fonyl -C

|(a)a|11€§/mpmnm ischydrogier(, Cy. i1 JAn") AriCngliayl, Casalkyl@rbonyl,

i ~al Ayl iRRgh AF clalflcattil e O] salkyloxyC ealkyl, aminoCi.salkyl, mono-
or di(CMalkyl)aminoCH;alky], hydroxyCl.ealkyl, (carboxyl)-Cmalkyl, (Cmalkyl-
oxycarbonyl)-C1.salkyl, aminocarbonylC.salkyl, mono- and di(C;salkyl)amino-
carbonylC; salkyl, aminosulfonyl-C;.salkyl, mono- and di(C;salkyl)aminosulfonyl-
Ci¢alkyl, Het, Het-C;.¢alkyl, Het-carbonyl, Het-C.alkylcarbonyl;

(b) R% more in particular is hydrogen, C.¢alkyl, Ar', Ar'Cyealkyl, Cy.¢alkyloxy-
C1.¢alkyl, aminoC.salkyl, mono- or di(Cysalkyl)aminoC;.salkyl, hydroxyCialkyl,
(carboxyl)-C;.¢alkyl, (C1.¢alkyloxycarbonyl)-C;.salkyl, aminocarbonylCy.¢alkyl,
mono- and di(C;¢alkyl)aminocarbonylC; alkyl, aminosulfonyl-C; ¢alkyl, mono-
and di(C.¢alkyl)aminosulfonyl-C;salkyl, Het, Het-Ci.alkyl;




(f) R4a andR 4b are each independently selected from
hydr ogen, hydroxyC i ”“al kyl, (G ~alkyloxy)Ci al yl,

wapeiososssr1 ~al kyl, nono- and di (C i "al kyl) am nBCI/EP2004/053620
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Mal kyl, carboxyl C i “al kyl, gm nocar bonyl C i "all cyl,
nono- and di (Ci~al kyl )arnl % carbonyl- C i 7al kyl; or
wherein (g) Rd4a andR 4b are each |ndependently

S(ej @53( mdhén’ in parkiyud ardig Bydrogend€ aulkel, iArialsidiyl, CisalkyloxyCi.salkyl,

"al k m n ca%1 %On;% @/él Eﬁ? Pﬁnﬂﬂ@@lﬁaﬁ%@? Xyclh alklg g:arboxyl)-

and € elbronkerbpiheneikyl spmacadgnyle mﬂ@ﬁﬁ%\@eﬁ

hyd ﬂﬂ@@lkﬂﬁiﬂﬁwbarﬂwlmmh aihbmmfdﬁygcmﬂwf ] Imonﬁllt hﬂz N

i nt ]1% h s of formula

ar e%i(ﬁgge con‘pound'DLﬁEiS?1 ﬁfﬁe‘f t any subgroup of

c(é}n&)u fvethergn ppgiewan lahxdryg%lpeeqaﬂwbd\rﬁ%rs@lm amingf eqaﬁwm,a
rkchW;‘ (dafdoxy13- ca@ma@mﬁmﬂooaﬂm@mﬁ, etnliiﬁosulfox}yl-

res Al 0

dﬁﬁj&g %ﬁm]fnyﬁ lcof‘ruilf}ﬁa& i( ar e e{ f?%ag&{:ucln n’pwdcpf%g f
for rhmdraxﬁl)eaﬂcm} aringcasbosy) aipepd Py Corlkyb onheein

(k) FEPiSBidrogsh, Begabiy) mWMcn6m1 oARZ“m Byqabgemor C; salkyl; or R
phen%/*1 dﬁnne ated wth Cs~cycl oal kyl , or phenyl

subSI XS with 1, 2, or 3 substltuents sel ect ed

from hal o, cyano, G "alkyl, Het-C i”alkyl, -G
“Fyuathgrsubgroyps-rocedmpeandsydf foraplagd) dcafpny o aﬁdwgroups of
ZoofipbiRR Yk forBita@)GaradidcenyL, Qnal ky. pyl,

| | k
&}5&@{ regand %S)ﬁyﬁié’ée‘%glé s °‘%£F‘ife%'i’1§'§£‘%°ge§(AR 6
R6) )R eRrablrs Coafotr3- t hi o, RGC c(=0-, R-0C=0-, N
RR C) R\-OCralkyl, R-S-C al kyl,

8f éﬁids)skfnhhﬁ Gk ko¥ khe sBogrbups@f ds of
o6 B forhlg (6l iyl the sberbupsiel compounds o
—O O, R- C NR - CaIkI

F{éb !@t P@fer&blﬂsaﬂlhkwl OSpMH@ubxtyutm 2p o Hows@igenigpr with up
( b) 169 %ulbs‘ﬁ;:(d&ﬁ@ rM'vnthﬁﬁ@ @?(Bsuﬁ@ﬂeém dﬂm ?ar}o hydrzoxy, Cu,alkyl
oal ky bhe | ed wi :
subgié'ﬁioﬁ% t@‘h(yb?“% Lé? ﬁ%ﬁoﬂuents sel ect ed
f @5 MAth o prefezably, is Gheny Myplleﬁié sulstiuted ‘a]ltmyp to gubstituents, or
8 " %lﬂi’lhri toCYRibQfents, @Ill\ﬁﬂﬂ oxfe%ﬁcs%lnliéaﬂ )éélfcté'd’ﬁélﬁ ‘halo, hydroxy,
a al keny Na yny
cyar@@%%ﬂi?gﬁ}f’alkwx % caral kynyl, Ar 1, Het, R -
Re) SAr! nikBeprsferablyRs phagbor heal ststituied wigh uso Wbsmmﬁﬁor
R613Y}ith up to 2 substituents, or with one substituent, selected from halo and
Ci.alkyl.

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,
isoquinolinyl, benzodioxanyl, benzodioxolyl, indolinyl, indolyl, which may
optionally be substituted with oxo, amino, Ar', Cy.alkyl, aminoC; alkyl,
Ar'C;_4alkyl, mono- or di(C;.¢alkyl)aminoC;.salkyl, mono- or di(Ci.salkyl)amino,
(hydroxyC;.alkyl)amino, and optionally further with one or two Cysalkyl radicals;
or



CF3, R6c-C(=O0-, R*-O-CC=O -, NCR6 R*)-CC=O-, R-0OQ
-eal kyl, R*-S-Cinalkyl, R6c-SC=0)2-C alkyl, NCRR -C

WO 200895887R6C- CC=0) - C “al kyl , R -O-CC C - eal kyPCINER064/053620
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RV)-CC=0)-C all Jyl , R*-CC=O ;NR 6"-, H2ZN-CC=NH)-; Cc) -

2 phenyl, phenyl annel ated Wth Cs”~cycl oal kyl, or

phenyl substituted with 1, 2, or 3, or with 1 or 2,
bSItat ik teehydrofik@el, Gdaiyl,aehyl] thiazolyhoxazolgl, imidakddyll |

gﬁﬁiorl&l fgl))‘({a\éhlp{ d@% ghflgléhéﬁjf]opl@i-% e Elgh fnllorpholmyl
Wﬁ%hydmweo@&awhwl isgquinplinyl,
Het betBGdl@(an Rgenr\;zgdmx&ﬂ; mﬂ@nyl ind§1RG wﬁcﬂ:ﬁ‘zh/\)nally@l?ﬁonally be
| "a%}g{ﬂu eﬁém = ’ky‘l %Bmgcé‘fwagﬁé%u@%%ﬁgﬂ
- 6alithyphe OG- digaly; o5 kyl, N(R 6aR6b)-C(=0)-C
gﬁ ﬁ!glet is gﬁﬁnﬁ(tﬁ@hyﬂ\&ﬁm;d 1s(odizoﬁr1 Zmosphphﬁgnmympmﬁﬁqunolmyl
wi t 99Hny: g v\‘l’\%‘r’h ey 8¥n%a11¥1gel ﬁtﬂgdg‘ﬁ@%@ X? uent s eagis
f(d)o FheOs magrphyliny pvhicts mayiptignally e sastituteg|weth one oy H)be@4
GMS ol2"al kenyl , cyanoC2”al kenyl ,

aI ? WL] C2nal kynyl, cyanoCZ"aI kynyl ,

RM- OCl"aIkyI RM-S-C i 7al kyl,
RGC S( 0)2 G .6al kyl,N(R 6aR6b) G “al kyl,

R partzulir-=@bodinteat éfithe pregeRGaReHion coraeyns compernkly pf fopayla ()
éﬁh;egéﬁt QPEERYind Rfrard%i%%ﬁé(dlﬁm{ré inlﬂa@&%ﬁﬂitfoh oifon%ulaQI) oBas in
u u S
P9t b Sl s q%{i?m% 8%? silffhedein a%d%é%
bk phe of B eud REris selectod frooCN(RE: 4")1%%}?-0
g;?lsﬁﬁﬁﬁft@d vaeh @Aekdf WJ) su&ﬁﬁ@ﬂ@el@ﬁédl@di‘ﬁ/ hy dlr 3 6%&% 132 Het or
oareHfR &) S gt s‘&s%u eliegglo g g ip oy posof R
Aal layd R rmhmiromdmdl i ~al kyl amino-C(=0 -C i"al kyI
S(B)S L?@é tgtl’ R3 aﬁ’J‘RF"MJ‘; seléégelglﬂﬂﬁﬁm RORIS! RIRON-00 4 0 dalky2,
W or u ue a
f r oPPEPD &Is%ffsim th@yd’m&ﬁyk%am Ags’cﬁllqt {}f;@ “R%) e(":“glgyl
Cyarsd@tlfmﬁdoyith hydeoxy! dad dyif; and ¢ ybguhwgd with cyano or Ar
&%Merﬁﬂ@malﬁiﬁsfmﬂ drdgen;@rC i "al kyl,
ada fge @%}E%))an%l{g,qgfq@}red ﬁaem@bg% )NO}JO- dl*f,giqlﬁyophona]ly substituted
di - GrifhetiyddxgaricHe(or NRR Nand/C splipnyhsubstigytogivefyr’; agd the
pherbyﬁer §ﬁg)§ftR2b HiEe’® W Hyldroken; 2ndOr 3 substituents or
V\fn case }{2 ), dfFferent from hydrogen then R is hydrogen, C;.¢alkyl or halogen and
Y is hydrogen;
in case R3a is different from hydrogen then R is hydrogen, Ci4alkyl or halogen and
R? is hydrogen;
AP, 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
formula (I) 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 (T) specified herein; and



substituents selected fromC alky!, R-OC “al kyl and
amno -C(=0-C i”alkyl; or selected fromG ~al kyl,

whyasosss7C i ~al kyl and am no-C(=0)-C i ”al kyl . PATY&P2004/053620
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l[imtations in the substltu?gons on Ar2 as specified
under (a) - (g) above prefefably apply to any Ar2being
part of a radical R2 or R3abeing C ”"al kyl substituted
\d)t bneoff REt R ** 4s SNRERBRAEDMMRETRETN-C@-g Cardityd optiatially substituted

are a ARAH
formu a%#?gigre t ctg,gfe}c n'pRzﬁ’E% %&ﬁk&&lé},{%@lﬂﬁ@ , or@ggr?gﬁ/&the
subgheupn Re AIRINBIYERLEB OFul a (T) speci f| ed her ei n,

\me ofd 6f1{2h IndR 2 id sldetedmivim @IHEN-COL; emmm loptEnalipbibstituted

ot afitinyd Hﬂ’cyan Otcgaqkkat ky! 'N(chﬂgoﬁd Cor Bl substituted with

cyaﬁé@:‘éﬁ lethey poe R 15é’é(ﬂ‘f°§§ﬂ Oém no S(=0

®l eué ofIE%a ﬂaﬂlﬁag@l Kpﬁonally’ﬂu’ﬁﬂmﬁéd:(@)t; Eydrofﬁmr%y{et,
nDn -

opt (SREFD) fjr?e%rasmég?r%tﬂ% off G d RO B Mo
t@&e oswfsm *ds Gf cafigyDontionaliyombstituipd with hydroxy, NH(R )

r esiof LN('R“"’QW (aﬁdtHeQ)ﬂ(eG)me SFR*{ and RAF B Hyrogligny |

bst i t 42 4a
o s S pnd otk -l Comionf e ER Y6 A or N A
~al Iaydthe@thenoneisq ad R gsdiydspgen; and  opt | onal ly further
Pbohé beR®e Gnd\RMis @{L&ll@l oponfllyt s0@stiddted With SNHEUP) i thé other
on Ar2 ad velnrestrlctlons (a) to (g). The
i moP&aP F%B lﬁgy StStitutions on Ar2 as specified
(Ddene oFR** and R} inG osikypprtfosplibsupstipipd with Ny A«?@B@ theg
par tot&{-o@e(;ﬁﬂrﬁﬂﬂ{% Widrdgé® bei ng G al kyl substitut ed

of a Ar 2. Furth oTol o) S .

1 e Rt 2 ions oyt fim RSB B GAGR TR &
fhyrdrogen (I) wherein: (a) R6a in particular is

Hi ¢4s0 Ré‘nls dffeiét ohn hydFoghn theh RYGE hﬁ&b{dﬂ or C¢kalkyl and R™ is
~al k %arbonyl Arcarbonyl, Ar i “alkylcarbonyl, G

Aal kY i salkyl, am noC i ~al kyl , nonoor di (CI
{mf l&w,)&nambkz jarenas| if fhie, defigitionsxf che coaqpnymds of &xmple ) of agin
éubg(o@lpéﬁé_mﬁéjd%béﬁﬂr bonyl)- C i "alkyl,
ony

am nocarb ~al kyl nDno- and di (C

Ay beEHat FmAROY o 1ok BreRot P IBSO B o polidof
Gormaili (f) whetein Q1R '@ni R3 pieyas spacified ebovsdn e, deﬁl@li:lmeof formula
| Dadrlay ity RPME subgroups of compounds of formula (T) 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 (I)
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

(%) one of R? and R* is Cysalkyl; and the other one of R* and R** is hydrogen;

in case R? is different from hydrogen then R? is C;.¢alkyl and R is hydrogen;

in case R* is different from hydrogen then R*® is C.¢alkyl and R js hydrogen.

Still another embodiment of the present invention concerns compounds of formula (T)
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
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(b) R6éa nore in particular is hydrogen, G “alkyl, Ar
1, Ar 1CG "all Cyl, G ™al kyl oxy- G ~al kyl, am noC i

or di(Ci - alkyl)am noC i "al kpCT/EP2004/053620
hydroxyC i ~al kyl, (carboxy %-C i ~al kyl

(G ~al kyl oxycarbonyl )-C i ~&l'kyl, ami nocar bonyl C i

6al kyl, nono- and di (C i ”al kyl )am nocar bonyl C i al yl,
ane am%hﬁdmirhs &ldctedditokryC; calkyhamstitutedwith -NR “eR#) wherein R is

~al gggn nosul fonyl -C i “alkyl, Het, Het-Ci “~alkyl;
(c% urt her | n grtl cular is hydrogen G ~al kyl,
thergme of B

yisdygegemaad kyi ;. aninoC i “al kyl ,
/I%imli\ﬁe R@?I’ is diffeent ﬁalhklyﬂr))gm ﬁléxCR?b 1é‘h5rd§()gen lahdlﬂf‘ Gx hfdrogen; .
b GRSl ool
i Mal kyl )am nocar bon IC i -6 al kyl, am nosul fonyl -C i
Agillapptherryrhodinagmt H%mwaﬁnkywarﬁoa@mwwympem obforpyla (1)

Haiere@ Q, Gakkaﬂd,Rs(aﬁa asRpecified 4606¢ orl 43 iWanyt ofake subgiosps of
y 1C ~all Cyl,am noC i al yl,

e '%? s]?emﬁé’gl m?{:ar boxyl ) - C cAal % tdh
ane nER A abdRY lﬁﬁerleotedlfroyr Cr.aMiyheibstitated yith -NRART’); gyd the other
nor PRy TR add R* @Hylio @ﬁa R6a furt her in particular

h |
Pl e ok AT ¥ e
jiss casg &7 g differapt arom;hydrogrm me@R fit hn@gealap yduegen; and

hasPedBrety C al kyl; or R a is hydrogen. Further
slﬁbgrou are conpounds of formula (1) or of any of

oups of conpounds of fornmula (1) wherein: (f)
1 iy

is Gasetkly Al sallLHyidrlsplony Grsalkyl, hydreapiCrsakylapiCa-calkyl,

%Yaﬂ?io)ty@ﬁsan“’ﬂ (@&ﬁlkyloﬁcﬁi(hﬁ&@b@&@ﬂ@b (A" Crealymbekey |

g)&gg a&mogfrpﬁﬂ 19cf- fr? di n{ﬂ‘%lkg' )%xslglro b%ll%?%y&foxy-
pﬁlsalkylamopagbw&l mpmrra}lﬂ d&Gb@ﬂiyﬂ)emwcvﬁvew@pa%l

L, SHRSTo AR $1C,; SdlkyM HyldrostPedrBonsg1 (S YhlkY1] Heted? tFet- Cm;alkylt h
one substituent, seI ected from hal o, hydroxy, -

[, dr ox - alk rifl.uo t
ko RS o Bt ;rmy%%f B
shaiticular theedmpourid mupnblexs 130128031 ita L@nﬂ@ tod644il AlHo L2, t1§5
2anaqb§;djggents or with one substituent, selected from
hal o, hydroxy G al yl and G “al kyloxy; (c) Ar 1
ﬁre Peée rably is phenyl or phenyl substituted with

¥ituents, or
- compound 3 in Table 1, exemphﬁed 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,

- 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-phenyl)-
(3-aminocarbonyl-propyl)-amino]-methyl}-2-(3-morpholin-4-yl-propylamino)-
benzimidazol-1-ylmethyl]-6-methyl-pyridin-3-ol

|.-'£J_

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.



with up to 2 substituents, or wth one substituent,
selected fromhalo and G al yl. Oher subgroups of

wo b@sossspounds of forrmula (T)are those conmpounBeT/BP2004/053620
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formula (T), or any subgrougoof conmpounds of fornul a

(T)specified herein, wherein (a) Het is

t et rahydr of ur anyl , furanyl , thienyl, thiazolyl,

oxazolyl, im dazol yl, isothiazolyl, pyrazolyl,

IR Xampbunkds oPfiofifila cnl) Biydny dfmm})genpsiherydaf,camrwémlin the
y pyraziny pyri m di ny

@?Mﬁ%cﬁoqw nonjilegyl qui nolinyl, isoquinolinyl,

benzodi oxagyl , benzodi oxol yl, i ndol i nyI A ndgd yI
whi gh ey dpt i onal I'y be subst i t ut ed t% ani,no,

Ar1| IN~Laf Ry, am noC | "alkyl Arl
(g |
i Mal kyIN"amv#o

kyl ) amiRiGNi A ak-Hoyl , ool
SrEéhydroxyC i ~al kyl ) am no,N7and

optionally further with one or two G “al kyli,y adicals;

or(b) Het is tetrahydrofuranyl, furanyl, thi'enyl,

t hi azol y) oxazol yl, (llll)n' dazol yI pyrazol yl, ()

i_.soxazol yI r pi perl di nyl, erazi nyl,
B ithm saheh ?/Q E ?:lezyR Byrgzrﬁylll © e TPSADEER, g?ﬁ% égbove¥'or the
todipatiydd bﬁﬂ:mmn]ral(l) oy bf angyoif el suhyfoups thﬂqmﬁ Walk emgppropriate

Vﬁ%ﬂ&? Pﬁso&geégt%’]st o} Tfitonditho fg%g&h%e is typically

senductedn &;swta Lﬁfpl’{s@su 38\An ethefy - %aﬂ%aa@ P%ﬁ“f“ﬁ? R’J‘}%‘fﬁbm
vd. §. [dicho@nethaheyCHOK, ailk@nle atptﬂamhmc solvefftepchHstDNE, DMSO,

fﬂmnéﬂ thet IFH CR¥ase rﬁw l?ﬁzﬁhi&% 10 oqﬁl 4 13 ¥ 1d d {TﬁthQ‘Q{eH @ifing the

pyri m qul no

dﬁ?ﬁ“@ﬁ&fﬁ%ﬁnﬁ% derpRer YL ohes ip ﬁmﬁl)@%e@@ed-
radi cals. (d) Het is norpholinyl, vvh| ch may optionally
bEomspduads dffoachlal) dapbeconrertedintol cadtndthst foliwing at-knovar

( ' a e
R A N O
wherein Q Rl and RS gre @§se0|f|ed above in_the
desmprundsor f@mm%@hwheaelp R grR 3 Gigalkprycagbony gr Crealkyl
Sdub g ®it T, sicaotutsimybDdanfbe rréuﬁced, b wite LiAlHgdo ker ei n;
a a, t
"Wl ooy ol R, é‘ibgfe*“%ﬁt% e ou can
drrcoxigfizadiipan eldehyde gionp.<-& SithdvieQ drtherbe depigtiged
Akith atiies, @lg. with Baidie aﬂﬁﬁhtﬁﬁpfooaéskfbﬁhé sotRspontinged
tﬁlk‘ffié%%?% ef dé[ve?it'izeﬁ Qﬂﬂﬁe‘g.eAﬂérHﬂveﬂrqﬁe chmﬂ%%ﬁ‘ds of formula (I)
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
SOCI, or POCl3, which compounds subsequently are reacted with an amine or amine

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
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;.¢alkyl wherein is R* and R* are as defined in this
specification and claims but are other than hydrogen:



andR 3a is hydrogen; or (b) one of R2a andR 3a is

sel ected from-N(R4aR4b); (R4aRAb)N-CO-; C al vyl
wWopiososssri y substi t ut ed vvith hydr oxy, cyano, APCI/EPEN4/053620

or -N(R4aR4b); G all ?Etltut ed with hydroxy and

Ar2; and C2-6al kenyl substl ited with cyano or Ar2;

and the other one of R 2a andR 3a is hydro or (c)

one of R 2a/fandR 3a is selected from (R4 b)N-CO c

al kyl optF\onaHy substjtuted with hyd;o‘iy, Ar 2, Het

or - N( fR4aR¥Hs A C°F Bal keclwilonsubstf‘ft W N? %@H

g of R2 andR—3ai s fydh [

case R2a i¥ di¥ferent from hydrogen thenN |
hydrogen, G ~alskyl or hal ogen and R3b is hydf
case R3a is different fromhydrogen then R3b is
hydrogen, G -6&l-®yl or hal ogen and R2b is hy#agen;
Ar2, Het, R48 andR 4b are as in the definitjons of the
conpounds of fornuJ'Ra (T)or as in any sub Bup
speci {,igghnher el NiE SAnot her gl%tl cular e |rrent of the

present I nvent fjon Eepc@ps conpounds
(T) wherePn Q‘I—G—él @ ar e—a®s \ed |a e in

herei n; and(d) one of R2a andR 3a is sel ect ed rom
(R4aR4b) N-CO-; Cral kyl(-¥dkional |y substi t ut ed(tiad h
hydroxy, Ar2, Het or - R4aR4b); and C2”al kenyl
substituted vvlthArl gand the other one of RandR 3a is
hydr gﬁeﬁonor (e) afe §f aoaRr¥a®i s sel ected from
(R4a) IIy substituted with

hydr ox Ar2 Het , IR or -N(Rd4a) Ar2; and

C2- 6& ‘Pfyl substltut edvvlth Ar 1; andthe ot her one of
R2a andR 3a is hydrogen; & (f) one of R2a andR 3a is
C alkyl optionally subst %%5 edw t h hydroxy, Ar2, Het,
-NH(Rda) ar -N(Rd4a) Ar2; t he other qme of R2a andR
3ais hy@(rogen or (g) one of R2a andRy3a is G "al kyl

opt i oral |1»Y sulstitutedw t h dr oxy, R-'Ar Rda) or
_N((§§4_§)_<~rthe ot héf ”8 8 of R $a ﬁ\

hydr ogeny, e of R2a andR 3a T's tionally
substituted wth CRAERY) or -NRY) Ar > and t Hé2Yt her
one of R2a andR 3a is hydrogen;

@a

(I-1-b) (1-2-b)
1
G/R G/R]
oxidation ll{s }N II{S %
— =<2, I
N CHO N CH,-NH-R*
(1-3-b) 1 (1-4-b)
R
G/

alkylation 1|15 N
—_— QN :@\
arylation N CH,-NR*R*®



(i) one of RRa andR 3a is C al kyl optionally
substituted with -NH(R4a); and the other one of R2a

w@araRoFR7i s hydrogen; (j) one of R 2a andR 3a i BCI/EPBNN4/053620
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yl optionally substitutedw -N(R4 Ar2; andthe other
one of R2a andR 3a is hydrog€n; in caseR2a is
different from hydrogen then R2b is hydrogen or G -

al kyl andR3b is hydrogen; in caseR3a is different from

r I S

b e ERab S E et B U EE, 10 5 or L ALK cpRARER 4
d@ervmg arouprand swbspaently, e divs @btagred pedueis afe(f?e)cteér“’lﬁlsa% gpine
anys obghOUB-9Re ¢i-6-bpd herein. Another particul ar
enbodi ment of the present invention copcerns conpounds
of formula (1) wherein Q, G Rl andR 3 are as
speci fied above in 11 $oBVERIN 10 ¢ | o af tormyl a () @ieas
in any of tge subglje@dng%grgf conpoungds a %I)
speci fi ed F®r ei n; MeheiiaR2a afdR 3 defi ned
in (a) ) above apd andR 3b are Bot hhydrogea
Anot her enbodi nent o?’ the present inventi @ concerns
conpounds of fornula (T) wherein Q G R1 %r‘?SR 5 are
as specified above in the definition of f 6P a (1) or
as in any of the subgroups of conpourgs of formula (I)
speci fied herein; W/e%l&t&k) one offR 2 andR 3a is
G "al kyl ; and thelégi Lg,ne of Rgﬁ dR 3a is
hydr ogen; in aseR2a 'S gy ogen t hen

ffer
Reb is G A& a cgge -@

AORBD 15 N askeR3a i s
di fferent from hy@rg?aﬁwatpﬂéh R3b is l\b' naf kyTchaBEh s
hydrogen. Still af

¥ enbodi ment of ég}e pr esent
inventi on concerns conpounds of formjll a’(T) wherein Q

and are _as. s | abov n.the. definit
ot o T ResPh o by R afehiin i e ptid 8he
canmqas.pmndﬁsg oémlqudmvhﬁr@ﬁ)%?mdi f mébh«saibm oL Sﬂhﬁﬁlﬂ‘@ﬂ Gosadkenyl
WI Y, h o’iﬁor'aSWﬁﬁr-ﬁ%hﬁgrefa&?? EA%% gﬂgglslﬂg’cﬁﬁdetatkvﬁﬁg type
R Bt a iRy ']%épdi}?wwﬁ I S
| shatnf fuel axvn dienstarijy ore trinhenyipiRaphine anighecfpadeyderivative. The
FQEESh is pBFSARE ufiS@a bﬁosgh&fa%r filth ab bgna reagent of

BT SN e T e

caroog bars, io@nppiotid srgafiic favent Gongunds wherein R** or R is Cy.salkenyl
or substituted Cy¢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
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 C4.¢alkanediyl,
R*7 is any of the substituents on alkenyl as defined in this specification and claims,
and preferably wherein R*7is Ar® or CN:



wherein Q G Rl andR 5 are as specified above or as
in any of the subgroups of conpounds specified herein,;

wanasosss7pf R2a andR 3a is selected from G al PI/EP2004/053620

substituted with - N R4aR4b)3 and the other one of R2a
andR 3a is hydrogen; and in ¥ase Rea is different from
hydr ogen then R2b is hydrogen and R3b is,hydrogen; in
case R3a |$Rd|fferent from hydr ogen th R3b is

hydr ogep &nd R2b is hydrogen and f t er V\hereéHn_C}BAl%Rm

i sAr 2%an EO al ArZCl"a
al kyR al hydr oxy’C‘r”\aI ky® 091‘ al A C
- eal kyl oxy&~l al kyl, (G nallcyl oxy)(Hi/dr )C i

“al kyl, (A G 2al kyl oxy) (hydroxy) C i-6 al kgl 3am noC
I - 6al kyI mono~ and di (C i7~al kyl)am noC i~al kyl,
hydroxy- C ~dl-&g) , anmi nocarbonyl C i "al kyl("7"ﬁono- and
di (Ci ”al kyl)am nocarbonyl C i ”al kyl,
O "al kyRbxycarbonyl C i -eallcyl, hydr oxyo%r bonyl C i

IG Het or Het Ci "al kyl . Prefersrecd conpounds are

HHGHATS R redugiores 1 tthr opigh TS
e conmpound numb@®rs 1 @OV to 153,

161to 71 to 182, 185, and 192 t 0 NZO3
preferred are: compound 3 in Table 1, exengplified in
exanpl e 11} the name of which is
2-[6-{[2- (@7hydroxy-propyl)-5-melhyl - phenyl &8 no] - net
hyl}-2-(3-nmo f holin-4-yl propyl ar mo) -
benzi mi dazg¥ - | - yhnet hyl ] - 6- et hyl - pyri di n,8-ol , -
conpound §8 in Table 2, exenplified |r; &anpl e 14

the na o CHxCHy- -All.CN reduction CHy-CHy-Alk'-CH,NH,
2. 6-Q{—[|§3%<\5- nyl - phenyl ) - 2=y dr WF@M o] - e
thyl }-2-(3w hol i n-4- yl - propyl am no) - Béen dazol -
1-yl met hyl ] -6-ket hyl -pyridin-3-0l, - conpoundgb9, in
Table 2 the nanme of which is 2,
5 2-16-{[(3,5-dilfe® hyl - phenyl ) - (-10-2)

(3-am nocar bonyl - propyl ) -am no] -net hyl }-2-(3-no f
hol i n-4-yl - propyl am no) - beﬁ\il m dazol -

1-yl met hyl ] - 6- met hyl - yr|d13n 3-ol as well as the
prodr ugs, akyfatoni des, addfli"tr o

and net al Q%Lexes t renesq rticular said three
conpounds and the aci d- addlm' 9

arylation

R3

(-11-a)

Rl
&

alkylation 1115 }q CH-CH-AIK'-CH,-NR*R*®
—_— Q'——N—<\
arylation N

R.S

(I-12-a)
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t her eof The conmpounds of formula (I) or any ofthe
subgroups thereof can be prepared as in the foll ow ng

w0 ewsosssm schemes. 3a 3a Q ] + RI-GW (D) (I 1PQT/EPY004/053620
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15

this scheme Q G Rl1, R2a, b, R3a, R3b, R5 have the
meani ngs defi ned above for e conpounds of formula
(J)or of apy of the subgroups theregf. Wis an
appropri ake | eavi ng group, preferab?y it is chloro or

brono., The reaction of this sche 'S typlcally

cond XySui tabl e solvent S n et her, e.g.
THR— t ed hde‘EHTb@hﬁ*ez% oronethane
CHCI3, te uewg, ~ampol ar aprotic so Ch-casa D]

?gh the like. A base may ﬁdded to pick up
the aC|d fl is |liberated during t e reaction. If

desired, certain catalysts such as iodide salts (e.qg.
Kl ) nraylne added. Conpounds of for ITU|ﬁ1 (T)may be
converGed into each other follow ng art-known

funn%l a Qe oup trans |on1pea§t|o- conpri sing
V\%_Q ed herelng CW %onlbo nd3 formula (1)
rel R o R3a_is G,Aal oxycarb Q_"al %{Rm

substltuted\MtQ%?ﬂA%é?koxycarbonyl can be [l

e.g. mntp7bjAlH|, to the correspondi gg-gyonpounds
wher ei n R2a or R3a is hydroxy G "alkyl. The latter
group can hg oxidized to an al dehyde group, e.g. with
MhCh, whigh can farther be derlvahfzed wi th am nes,

e.g. Wgihla reductive aF tlom.pr cess, to the
correspondi Ny - gal khﬁe dgr i yed am nes.

Al t efndtT kel d bk conpounds of fo es¥ wher ei,n

or R3a is NydrixyFLLg-A4icxcan be converte‘(?iﬂzf:IESZ‘AtHF@HNH
correspondl@gbpaloCI - eal kyl conpounglgg-pe. g. by
treatnment with a suitable hal ogenati ng agent such as
SOCI 2 or PQOCI 3, which corrpoumds subsequently are
reacted with an amine or agf ne derivative. These

reactlonsa&%gmge represehte he follomnng reaction
schenes V\herel n a cong (T I-b) |s
reduced to obtain a corrpou iq Land
subsequentdrylatiohe al cohol group in ( ZfHa 2 b)
Is oxidized with a mld oxidant to obtain an

internediate (1-3-a) or (I-3- b)aﬂngj subsequently
(I-3-a) or (I-3-b) are

G
alkylation »S
ky I N
—_— Q——N—<\
arylation N CH,-CH,-Alk!-CH,-NR**R*
' (I-12-b)

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.

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



al kyl ated to obtain (I-4-a) or (l-4-b), which is
further alkylated to obtain (I-5-a) or (1-5-b),

wob@sesss7R12 is C “al kyl wherein is R4a and RAQI/BPBOHES3620

10

15

20

25

defined in this specificati and cl ai nms but are other
than hydrogen:R Rl R5 COOR 12 . ,. Rreduction Q NN
R3 (l1-1-a) (l-2-a) oxidation 5 < RCH2-NHR 4a < - < %
M filimisey ofithk yltedmediates myddeatd preparRiher @nhpoumdsrof @rmula@) are known

£ a@]@%‘&f i d Cfa Cﬁféﬂ%?éd' f@ﬁbvhﬁ
@m%ﬁgﬁr@ﬁmmﬁ ‘%"g%m“ &b ac%;esssﬂ) ¥he stkﬂﬁzﬁ person. A

number of preparations of mtermedlates are given hereafter in somewhat more detail.

RZb RZb
H,N R urea 3! R
HoN 2 N
2 R N R
R3b R3b
(V)
b b
H R - R?
:\N RBa II{S }\I RSB
. 5
W—<\ + Q-NH-R —— Q—N ..__<\
R3b R3b
(V1) vih 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 POCls, and the resulting
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 nitrogen into its N-oxide
form. Said N-oxidation reaction may generally be carried out by reacting the starting
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 cothprise peroxy acids such as, for example, benzenecarboper-
oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-
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, ¢.g. dichloromethane, and mixtures of such solvents.

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



(I-5-b)In the foll ow ng schenmes the al cohol group in
(I-2-a) or (1-2-b) is converted to a | eaving group and

waamsespsent |y t he t hus obt ai ned products are rBEUERI04/053620
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with an am ne thus obtalnlng 6-a) or (1-6-b): 1-
conversion to | eaving group 6H2 NR4aR4b (i-2-a) Q N
2- Nalkylatio .n or arylation 1- conversion to

| o d8 gucl)ra® sﬂd)ecﬁtﬁe dystellizafion(nd bhroatobtaphik teblatiquos) e@y, conter-

pounds of fornul a
%ﬁ?ﬁ%ﬁﬁ:ﬁ a %?E %‘a@%%?ggﬁpde can be converted
to the corres ondlng conpounds V\hereln R2a_or R3a is
Bresgmpanyls ofgermulp (i3 prepaed ieshedisrainshgye dsserihed progessgs are
r @ﬁ&ﬂl}&ac@ﬁc mM&édofgnddﬁomm whigh ¢in Rsepdrated fiem b anether

fnﬁ& %y R éooglltlhgrgﬁ%l‘:%ﬁ&g e ﬁ&mﬁ'«?ﬁ%goﬁﬁiﬁ t&f forma g)e which

trlp Sul reacti on-i
sptigiently é)p}suag agidicapayde cmglﬁlathlptﬁ dherqogggponding dlastereomenc salt

tibtxﬁﬁ‘t@l’tyzlcﬂ&ﬂﬁﬂlhh sitable chifil dvid, Eespetivatpthirabbasd. h$aid diastereomeric
W are s1r11§“se%n rﬁg Cstegagﬁe% For QQJLI%% %ﬁ?el&:?'v?gr i?ac?onal crystallization

osp onate
oﬁn@@emamn@ssﬁa lierated @ere@%hm@ca@nr poid. t A alfsrmatisgyagmes of
schafifg R @beioaRby folmS 6T RN @ipas s of Pordila apmebms liquid

il i PR PSS Lot R ol bl s St

tnre sﬁ@wybm@@b'omeﬁg foyes thew plaeibederiyedstrona thg. cowsm g pure
W&é&ﬁ@ﬁcﬁlﬁr 1§dﬁfén© fRHS BCBe fipropristd stadinp Qnaﬁbﬁhlaj provided iehthe

a%ﬁlﬁglrllg Curs si:ereotspea%ca]lsfl?]1 %efe%\?%& ggﬁae@f‘ﬁc s%Per ?81%@11 i§ ﬁiesir&i, Ezﬂ@

reacti on
(dongonyd wl be Fyrshepiredbycstnrepaperidig meghods @fmp@@ﬁan (Thmrasthods

Ofill(advatriddoud efplog cMilritibinrically Mirk ﬁw@ngiﬁmﬁms procedure;
t he double bond in (1-7-a) or (T-7-b)is selectively

In a further aspect, the present invention concerns a pharmaceutical composition
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 herein, 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
infected subjects or subjects being at risk of being infected. In still a further aspect, this
jnvention 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 (I) as specified
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
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



10

15

20

25

30

35

reduced thus obtaining conpounds (I-8-a) or (I-8-b);
the cyano group in (1-9-a) or (1-9-b) is reduced to a

woredolphssne- am ne group thus obtai ni ng conpoundBCT/EP2004/053620

(I-10-a) or (1-10-b); thel Zter are nono- or

di al kyl ated the latter thus~0Obtaining conpounds
(1-11-a) or (1-11-b) ; or (I1-12-a) or (I1-12-b),
%ﬁipeélﬁonélakeldésﬁrahl‘é‘hll uniiag dioydge fhinaghithtsie, araxticafarly Her

SRR AAET bR oGk %@egﬁ%? L‘?Z’?@?‘%ﬁ‘fe&“ Hicotion. For example,
ngpmalzlgdhe epmpqsitions i ogal dosageyforay.jany pf Ahg syl a?%?ﬂ?%?l

Nnedia fay De elhbl@ed%cl( as; for ayaniple, fvaddr, fRydoldRoils, @cohols and the like

O AU e e e
ra@d @@hmqns, spsolidiparyipts suahyas syapches, sugags, #@@nduhrwlﬁabméﬁss
CQliknteidtiny doedts GiPiNeiBkd b the cd¥e of powders, pills, capsules, and tablets.

Because of their ease in administration, tablets and capsules represent the most

advantageous oral dosage unit forms, in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations which are intended to be converted, shortly before
use, to liquid form preparations. In the compositions suitable for percutaneous
administration, the carrier optionally comprises a penetration enhancing agent and/or a
suitable wetting agent, optionally combined with suitable additives of any nature in
minor proportions, which additives do not introduce a significant deleterious effect on
the skin.

The compounds of the present invention may also be administered via oral inhalation or
insufflation by means of methods and formulations employed in the art for
administration via this way. Thus, in general the compounds of the present invention
may 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.

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
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



N arylation (1-11-a) Rl alkylation R5 G
CH CH Al K"CHr NR*R 415 Q N N arylation R3 (I-12-a) Q@

WOBHOSBH-CH Al k 1 2 1 (I -3-b) (I-7-b) / Rl BCT/EP2004/053620
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reduction Y N Q] - C?@H—AIk-RZl.NC-CH

- Al R281(I-7b) (I-8b) G Rreduction | N. @ N
"CM-CHa- Al k' -CN N "CHaCHz- Al k' -CHaNHa (1 -9-b) (1-10-b)
dosages, each unit containing a predetermined quantity of active ingredient calculated

to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, suppositories, powder packets, wafers,
injectable solutions or suspensions and the like, and segregated multiples thereof.

The compounds of formula (I) show antiviral properties. Viral infections treatable
using the compounds and methods of the present invention include those infections
brought on by ortho- and paramyxoviruses and in particular by human and bovine
respiratory syncytial virus (RSV). A number of the compounds of this invention
moreover are active against mutated strains of RSV. Additionally, many of the
compounds of this invention show a favorable pharmacokinetic profile and have
attractive properties in terms of bioavailabilty, including an acceptable half-life, AUC
and peak values and lacking unfavourable phenomena such as insufficient quick onset
and tissue retention.

The in vitro antiviral activity against RSV of the present compounds was tested in a test
as described in the experimental part of the description, and may also be demonstrated
in a virus yield reduction assay. The in vivo antiviral activity against RSV of the
present compounds may be demonstrated in a test model using cotton rats as described
in Wyde et al. (Antiviral Research (1998), 38, 31-42).

Due to their antiviral properties, particularly their anti-RSV properties, the compounds
of formula (I) or any subgroup thereof, their prodrugs, N-oxides, addition salts,
quaternary amines, metal complexes and stereochemically isomeric forms, are useful in
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.

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
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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is an al dehyde can al so be dgrivatized with a Gignard
type of reaction to introducé aryl or alkyl groups.
Nitro groups can be reduced to am no groups, which
subsequently may be al kyl ated to nono- or dial kyl am no
Jreypsentdnvendyt Atrthekniore miapdsdan hethodafireatingra warm-blooded
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by reaction of (V) with a suitable hal ogenating _ agent,

f Blre exctrdosageR@Eiequengypfiadministatipn fengndsardherpartienlas compyund

| §f foRAah BY uidd! e hatBcadd RAIEEH batad tratted Wk séweripbéfabdicondition

! chtll(leé gga?elf Eh% a&g, weight, sex, extent of disorder and general physical condition of

the particular patient as well as other medication the individual may be taking, as is
well known to those skilled in the art. Furthermore, it is evident that said effective
daily amount may be lowered or increased depending on the response of the treated

subject and/or depending on the evaluation of the physician prescribing the compounds
of the instant invention. The effective daily amount ranges mentioned hereinabove are
therefore only guidelines.

Also, the combination of another antiviral agent and a compound of formula () 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
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
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.



The conpounds of formula (1) may be converted to the
correspondi ng T-oxideforns follow ng art-known

w@e@sesisres for converting a trival ent nitrogePCIi/RPI904/053620
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its iV-oxide form Said JV-0xi dationreaction may
generally be carried out by reacting the starting
material of formula (T)with an appropriate organic or
i Tigr @aipoandsevenx achiyzed\ppL.OME atiag ivdolipaving equinmeent:de s
conprise, for exanple, hydr ogen per oxi de, al kali netal

Of ¢ %ﬁe&ﬁo@k%ﬂbﬁ%oﬁ% gdsﬂ:R/%gﬁB@ HodeSRHh Y80 to 900 amu;

Per o VA QAP LR B B2 Soh T3; Dt 1 miin,
exanyiivi mblﬁmqﬁﬂﬁs aﬁwmwwm 6.8mdf athabmium acetate + 15%
subst)L o%&fi@ e ?g&% B aﬁ%%ﬂniw gﬁlngmuﬁ dletate 1+ 80% acetonitrile)

3- chlor nzZeneca eroxoa

aci dgﬂer@e@plowtemw@dlémaf&na 10%?/«1@ 9@%5%19% @ég 5 min.,

e. 0. 100w B forlbybinGo P60 WA @3 mB iahd biuiliteae ¥@iid ®ithl 60 %f A ffor 3
exanmpl.e, water, |ower alcohols, e.g. ethanol and the

li ke,™fdr ocar bons e.g. toluene, ketones, e.qg.

2- but anone, hal ogenat ed hydrocar bons, ﬁzﬂ? )
dZQh| eretnwprayzinnisationdn hoth positee akd nogeiive Guispdhnade soppuing from

st er e@ohe MdCvAY Xt&ﬁﬁﬁ' ces (Wﬁt'éfs PilfdreMAPFPaLYBYS 15D mm);

for obt N 3,0

ot Bl Bt 0 b Pt il Y 35 sl apponium
by plagetrtea H% hesthmitsiles mohide phase Bt 2%6 S'mM ammontum acetate +
Crystgyd dcknitaRR WerephiyRE &gﬁﬁﬁ@r@dﬂn@e&ﬁmmm €000%.A for 3

count er cu d| SLIi ol I gu h, 0Qy a

the 1Tied 10078 clsaaalan%%?"#oakﬂfl 1o 20 A B e
t he ragriniwithhiPOSs deford niiedd processes are generally

racem ¢ m xtures of enantionerswhich can be separated

f Eggmpglee anot her follow ng art-known resol ution

procedures. The racem c COogRA gs of formula (1) which
are sufficiently basic or acrarc nmay be converted into

the correspondi ng di astereongfing salt rms by
reactjon with a suitable | r‘aJJ a &I‘ pectively 4
chir oSai d d' ric saMe

rns are
stiBs§ | ydepafa r kxampte, By sel M;’)k
fractiongl crystal I i zat |20n and the enanti orre'r*s N
i berated therefronby al kali or acid. An al t efhati ve

manner of separating the enanti omeri cf or ms of
conmpo of forgula HP-A n oIvesI{Lﬂ}d _
chgomaf o aph i parti geNar Li qui N

chro 1 dar hyust\ng a cHiral sfationar ase.
pure—sterbocheni cal ng\! @r ms may Nsdb o
deri ¥£8-PMbm t he corr#s gpulﬁe ster eocﬁ'eni\'ca vy

isoneric forns of the appsopriate starting nateeal 9,
provi ded that the reaction occurs ster eospeci fically.
Preferably if a spec

i,flc stereoi soner q%sl 7 sal d
conpound be ?hdsi zedby st _gspem
of prepaxa on The t hods
LiAlH,

a-7 a-8



wi | | advant ageously enpl oy enanti onerical |l ypure
starting materials. In a further aspect, the present

WO poéqssson concerns a pharnmaceuti cal conposi t i PCI/EP2004/053620

10

15

20

25

30

conprising a therapeutically.effective anount of a
conmpound of fornula (1) as specified herein, or a
conpound of any of the subgroups of conpounds of

formul ap{{) asHepgCified herein, and a

phar madeupi cal | y aeg€pt abl e caer A A tically
eMnogt i anDunt in thi's context “an a

suffiTi ent rotically t agai to
st i ze or tfg viral infectio NaQ

particular RSV viral infection, in infedtad subpet
or subjects being®at risk of belng infectaso I n til
a further aspect, this invention relates to a process

oA nﬁi@fbafﬂsmdlammeﬁme adid ethy] esRNEOH6 ) arfisurep@AD9 ineud) in
h & ﬁene t *‘o'inﬁ ﬁl)%s nf“lfé' g&u@n was cooled down to

90 I acce f carrrer wt
tmemépﬁémraw 11‘96 Etﬁﬁl@é@tp was ﬁlﬁﬁ%?fﬁéfm%@ vk spgrrpndrdiisopropyl
f ahend thdn) driedsyislapgi i gad ikemeidiate #1 (93%, anctigisimo> 260°C).

any of the subgroups of conpounds of formula (1) as
specifie t n

R s Al Brmal SLROCK Cisg i fnST TR FURL. CFoone

f (orawnd 415aul) was added dren wisp¥ray fare p@fdlthef @mbmpg pf a-1. The
aﬂﬁannb $ab airtesarat RRIUOHES hods. TP ﬁmeaft wab ev?afmamm @R fiess.

ere C|ted S

© r§§)§a 3’0%4’( °§$°er5$%§% it uéCB 0 pr par %ﬁgd with
pmylmrt 1@%» m@banpbgihp otgasicddyehivas Separatad. dsigd (Qyer MgSO.),
efilied M%@§Mgg@§ e\tabﬁra’tél@{i]hi;lcdi&@@ W@%JIB;*S g of intermediate
0 in a sa orm or conpl ex, as

‘ﬁg (gsly ?lgtd:lz%?ﬂl s conbined in inti rmtgp
adm xture WI t h a pharmaceutically acceptable carrier,
whingiftueesofra-2 (0.085¢ maelkendN-piapelepino-mpiphelinef(8,04%7 mol) was
g%%%gqf °0%or HBoulré) raga fHen RAEPAY ?KEI‘IH(CI%H&GH OTHe@rganic layer
ceutic r

e PadrL it 3 nra RFrop BRI B A G e LT MestS, eféa and
ptaesolyerit avas gyaporatedathtil diysess.SEtiegesidned] 1.9 £) Wasudifieg by column
p&{r&ﬁﬁt@ ﬁl&’ﬁ(‘)\bér s1ﬁEa 20| (élﬁ’én@ @IE@VCHJDENH;QH 9417(90 2 15-40um).

AR ot P e G d B3 ROURER! el 8 Rl P 3 B9F

empgropdide @799, for exanple, water, glycols, 0| | s,
al cohol's and the like in the case of oral quuid

PASRRHAL b1QRS (GO A, 4 §0ETSh F&d B04R6. 05491an) ik 6H,CN

e@b illﬂgfgnsd ‘g{ﬁ‘g@? l Ut I OE? ﬂ()mi) Jelgﬁf agr E)!’(? ﬁ)a é?iﬁurs 3The solvent

dwas evapgmtgt ungl @gmss Tha mesidub evais taken UintFeCHAIE. Jhe organic

PRYEIEH R selpdritls(ﬁ dn@&’&ﬁz@f REsoPNHitdrabilRe soﬁ%ﬁ%&@ev@{)orated until

: @h,lﬁefpl gqu I‘F*H qamm c%lrs%atlhzea Ifr%rrh 2-£)r%ga!m%tng 'ﬂlg %re%l[P tat% 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
chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH 93/7/0.7; 15-40pum).
The pure fractions were collected and the solvent was evaporated. The residue was
crystallized from CH3;CN/diisopropylether, yielding 1.6 g of intermediate a-5 (20%,
melting point: 184°C).

O._




advant ageous oral dosage unit forms, in which case
solid pharmaceutical carriers are obviously enpl oyed.
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conprise sterile water, at lgast in large part, though
other ingredients, for exanple, to aid solubility, may
be included. Injectable solutions, for exanple, nay be

PA efigineecbfiars (0035 ndieindetrahyémfuton(ed imdpwasw@oledalown to 5°C

50,000 i i
pqtép%f(gd lmramflélr?néa%@f %taa% {rompgTatnTe %%%W&I@{m of ;0
s\umaeﬂ m{zﬂ@eﬁds&démj Thé erghiik hyamastnepz&alpd,akxedl (ovét NigS0y),

?E!l‘%%]g e C O nver P&lg{%{i %ﬁﬁr(ﬁ#ﬂeg’{; %PO r g%lg ol crgs.tallized from

| J-Bopenang Wéﬁt%ﬁf Hhepreqipitateeasdd ?Dérfkleéw%isg i2g
f shintp@nclidie agq83%p Pattioif tlig fidtion (0. tg) &vas afyitallized from

5 b BRRICEE PR D Rp AL Thi Blok Bl WO 88 o Ui
rilHing 6L 748 @nelins RORFoL9256). Frigrmiediein b (RlifBRt: 134°C) was

PoreRedd indASnaldbdusiwayddi tives do not introduce a
significant del eteri ous effect on the skin. The

conpound e ap

,g IXture 8 gf Q E{ @I'(‘J%Z or a rMﬁ%’t {i Oé;? bgfﬁ‘%é@l as stuged at room
rﬂ@mngrabve i&m Roepurg gad ﬂmﬂnemdq LS C@ﬁw Qﬁ}’é‘?}lwﬁﬁ Wfiﬂ’@ 3?1@3 H,0.
fDhie ﬁiWBnﬂ bStheailir£s wak avipdtatednaifil dﬁhebs, yieldingen® g itéediate

co nds h n I.0 Ny

S e °1 Iﬁﬁlgsgi) S% %bgof?"ﬁr irﬁt% gﬁ{seo utyorr rp‘%‘%&?peﬁégl%ﬁgway

or a dry powder, a solution being preferred. Any

s%%ﬂ?—éevel oped for the delivery of solutions,

suspensi ons or dry powder sSsheme® al i nhal ati on or

insufflation are suitable for the adm nPstration of
R{v nventi on

the pres@ént conpoundsy Thus, tRe P i
als cgje's'A'ﬁ4 ha‘gﬂ CadH conpos niij On_adapt éfd for
Clxdyri | aAF by on or itnsuffration Mmﬁj/\OH

t h rgquth conpri si ng a _grrpound of formula (I)H
pharmaceutically acceptable carrier. Preferabl y"'3 he
c&gpounds of ttbe presepg._| \ntl on are I Ni stieo \
Vi a | ati on aso utlon' nebul i zed pr =N
aer ed doseg IS sﬂem ally adv Nageous 0

f or mul atcit he af o% ce_ptl ca
ng?ﬁ ?@‘ ons in unit #??1[ r ease of N :©\/0H
a § ation and uniffor of dosage. Unit J'osa?b
formas used herein refé8 to physically discreteb#6

units suitable as upitarydogs = each unit contai ni ng
a predeterm ned qu@ty of ac{i vie-i ngredi ent
cal cul l?':1_t5e<§50012 N " N
CH_CI N cl
S T T

,4 HCl

b-7

LiAIH, (0.146 mol) was added portion wise to a solution of tetrahydrofuran (200 ml) at
5°C under N3 flow. A solution of b-1 (0.073 mol) in tetrahydrofuran (200 m1) was then
added drop wise. The mixture was stirred at 5°C for 3 hours. A minimum of HyO was
then added, followed by a solution of CH,Cl,/CH30H (90/10). The resulting mixture



to produce the desired therapeutic effect in
association wth the required pharnaceutical carrier.
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(i ncluding scored or coated bl ets), capsules, pills,

suppositories, powder packets, wafers, injectable

sol utions or suspensions and the |ike, and segregated

nwhd drfsdgsver Mg D)), filfkhel amd mm’(mméﬁt wis dvaganatédurtil rynbssyyielding

amn j N 0 s treatabl e using
p'é;gg%ﬁ%un gﬁgeg%bg%/ﬁ\%&ﬂ(ﬁﬁé te pregent i nvention

i ncl ude t hose infections brought on b rtho- and )

pAreRxov 24065 maDieRd NaproPEiaiae-THY DR 0 2 el yengied

I @ISR FRUyhowys) e theéd takén wisin (CREC),/CHOHUIThe brgahictlyer was

c3 g%%g 0 d‘ri atolfO‘}% dﬂlﬁt%orng)l p & bb? aé%rele gﬁ&{ o%r?YI?%‘;) ﬁtered afpd the
t B@V@@prmgfatﬁd ol dryness.chheiresidue m@)ammﬁ%wéco umn
Dblﬁbﬁﬁt‘é@iﬁpﬂﬁ bidt shic® Féﬂ (auaﬂc@m@zleﬁgmmw 20/0We.5f 2845um).

|
T gl G b I S ABE or
unﬁmdm@ﬂ?—é(%ﬂ%honena such as insufficient quick

onset and tissue retention. The in vitro antiviral
a%mﬁh&y ofBA (0 DBod3aN) 0b-4 (. emrxﬁ@l? aﬁd Kmqu nass mag in dimethyl-

sted st a d scrib tal part
Fridrdd 9 B s o ot ) P T, Ly R s
v pmusd yltceiccl/wa@edu'ﬁha agneQus @azyr waretirgted Vit Kp@3 @pwé«tr) and
aeﬁdﬁg%?%&ﬁon@%m612Mml ©SH) THe QBRI RS pliBifledlsy
e
JEEORRsEE TR oY dieB e pleo Ay PR ORI ﬁﬁiq@g%gs 45um).
sa“he Bure4@ytiorBureere colletied andithe solventiwap eyaperatedexiclding 4 g of
pﬁ{téﬁ&aia?erﬂ-x (3% thel@hd poiiSWPOPRRT § b 8FintdriEdise BROG
Eﬂ%rg : éi) ig any subgroup thereof, their prodrugs
|‘V‘e PO on sal ts, quat ernary anines, netal
conpl exes and st ereochem cally isoneric forms are
uSEICH (0i84 ol svas added et wisd toi amdixiirel obb-§ @ReR5 e GG (10
Vindipht 5007 B hure RAS btirfddl aB54Y foRk 2 RoMrs] tREEBrbhEH to RBR T O

cOTRBTARE oo S@%fiﬁﬁﬁﬁsﬂeaﬁwngwaﬁsmégﬁ et

t yelding@d2gnif imérmediate b7 698¢). ani mal s i nfected w t h
viruses, in particular the respiratory syncyti al

mGwﬁleEhe compounds of the present i nvention or any
su group t her eof may theref used as nedi ci nes.
Sai duse as a nedi ci ne or f treatment conprises

the systemic adm nistgation to viral infected subjects
or to subjects susce bI e tq,cyl ral |nf i ons of

TiCl (15% in H,0) (0.026 mol) was added drop wise at 0°C to a solution of ¢-1
(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 MgSO,), filtered, and
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an amount effective to conbat the conditions
associated with the viral infection, in particular the

weRdMsiopdsect i on. The present invention al so rel BEEEP1004/053620

the use of the present conpo#gds or any subgroup
thereof in the manufacture of "a nmedi canent for the
treatnent or the prevention of viral infections,
p&é isoleertavas gvaporated) he tasidoe (U0 gpwassmnified by esltmon

1 Uiﬂ9ﬁ3/01 Th
War on gtiégaé@ 5\?& gﬁl@? gélq?lﬁe @E%ﬁ(tﬂ /@f—lgéﬁﬁ\fﬁ; ). tepure

a virus, bei n
r fragtiops wswrc&@wf%wwh%lsq}vqnwas wpgateth ‘élﬁ#daP (§yf pigymediate
seR (3B nsiflo-danghylspheayl)-h@padei-nok Ca%).i on of an
anti-virally effective anmount of a conpound of fornula
(X apecified herein, or of a conpound of any of
groups of conpoundsggf mula (T),as specified
herein. In general it is chf%J—engjrated that an
antivirally effective daily anjunt woul d be fromQ. 01

ng/ kg to 500 rTg/ kg bod%r wei gh re preferably om
0.1 ng/kg t od . Iﬁm)be
appropri at ael-m—m—st—eF QUMNe equu_ed_dosa aN ,

three, DgNiT pr rnef@, Sd§Ndoses & appcapHi ate | ntagyval s
t hroughout toi day. Said sub-dosesmay be formul ated as
unit dosagai-forms, for exalPl egecontaining 1H 16-@0
ng, and in particul ar 5 to 200 ng of active ingredient
PArmixniré oﬂd)-ae(gMéthylm-m'ﬁbq:henm,dl 00663 agd), Zibcbnfio-etharohcy

; %}&i tﬁz% el Bf‘ﬂdﬁol?’ sp@ Ihgwa%meéarmamsﬂux for
o e e e
t hsidag evas vk bp in CECl, endeashedWitll HsOr Trerorgandt lgwm evas|

ag%g%aﬁéﬂf afa@dvii ¥ S@{ ﬁﬁ&e&jﬁfdtdoﬁéélnﬁ'ﬁte@ %tlbl@ni 3 %%f Wedrhediate

h
" 342t (4 MG -iFor PSR Eer 05y, T cpipotisd wakdised dirctly

Fiﬂmbaemeaeﬁoﬁttep.s evi dent that said effective dail y
amount may be | owered or increased dependi ng on the

ok e M o

C BicksL A CHHOH GOl oy hirsoiergr SorkEs 5 PRATe ot room

d &dnhperauire ot 2 haudg The ﬁdﬂﬁﬁmma}xﬁltemdethmagioa/pa(bof&ehte The pad was

tlﬁﬁ%eﬁfv%lﬁcﬁ%ﬁ aflf hgeélh&@%m é\&&&ua&éaem@fzga\;w Afup in
s

ano er ant agent co
J H{atermedlate d-3

( PHeGhoBhemeeipiiaie wardl Bred ﬁ% an
I QAR Aty -gmsahyl@heioxs)-ttharl, (5766 meﬂtmrgqnhml 1B5%Q. (a) a
conpound of formula (T),and (b) another antiviral

C RA (g as a conbi ned preparation for sinultaneous,
separate or sequential usegRe@ti viral treatnent. The

ﬁj NH,/CH,OH ;§> HyNiRs) _ HzN?
0% NH,

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




di fferent drugs nmay be conbined in a single
preparation together with pharnmaceutically acceptable

W@ 2006/088831 For i nstance, the conmpounds ofthe pPEBEP1004/053620
i nventi onmaybe conbined with gnterferon beta or tunor
necrosis factor-al pha in ord&F to treat or prevent RSV
i nfections. Exanples The foll ow ng exanples are
| wascfilcbeell ¢fand drieslt Yield: 01786 ¢ffee @@-Mmﬂm-hm-@mym ot

t | 1] t T ' conpound 58, conpound

1 ﬁlhg]td% 6%@’£85%&%32&e§2npl es refers to the sane
conpounds_in the tabl es. The conpounds_ were ana{yz y
N9 (- Vs b iy Shsay AR decs 00 LoD JepR ey
5 1 9Rk&dab7@) in CHPOHI(80 #d) wands drogeited df evatienipeaturd 02 hours,

9 MU, 3.9
RO e FOiP ol Coltigofil il Ml CREGH. st
(mmm@dpﬁﬁﬁkb 04:g 593 63- @Mmﬁoﬁmfhyhe@pa})@mm%%de 100%).
acetonitrile; nobile phase B: 20% 6.5 niV

apxaipleldacet ate + 80% acetonitrile) were enployed to
run a gradient from 100%A Bchien@ Brin to 100% B in 5

mn., 100%B for 6 mn to 1000A in 3 rnin, and
equilibrate §

galn with 100% A fBr 3 mn). ZQ
el ectrospray™xpni sation in bot ositive and n ive
car,lnl,\ﬂ,ga)from 1 o ],QS@,,B'@, a RP

(pul sed)
C18 (Wt M | fofd M) fI vvrate

1 n/mn. Tyo m)blﬂr'@hﬁﬁhases ( i I eBﬁﬁ"é‘e’4A 850/

ammoni um aceit ate + 15% acet onidH i | e;d%9Bi | e phame B
20% 6. 5 m\/l ammnl um acetate + 80% acetonitrile) were
10 enpl oyed tdun a gr adi ent cofit |t| on from 1009%A for 3

0 0
Aiore aEr Lo PPy Sty aoayi ot 2oy y P02 et g ik
E60e002| reol) inSCH«EE (20 1Bl)-and thiophaned(0.5 ml) was hydrogenated at room
temperature for 1 hour under a 3 bar pressure, then filtered over celite. Celite was
washed with CH;OH. The filtrate was evaporated. Yield: 0.4 g of £-2 (2-(2-Amino-4-
15  bromo-phenyl)-ethanol, 91%).

Tributyl-vinyl-stannane (0.0055 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 H>O and extracted with Ethylacetate. The organic layer was
separated, dried (over MgSQ,), filtered and the solvent was evaporated. The residue
(3.4 g) was purified by column chromatography over silica gel (eluent: CH,Cl/
CH>OH/NH,OH 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



HO- X d Na-4, HCO K-CO, DW a-6 O THFor CH2d 2
a-9 a-10 A m xture of 3,4-di am no benzoic acid ethyl
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m) was stirred under reflux,for 12 hours. The
reacti on was cool ed down to ?oomten‘perature The
precipitate was filtered off, rinsed with xylene and
diExamqids Dyl et her, and then dr | ed, yielding 32 g of
intermediate a-1 (93% malgj_ |nt > 2600C). A

m Xt ur eg@i al(O 073 nol) 50 m) was

stirred atvé-qg Cls cone, (around m ) was added
drop w se veg car ef l'y until the di Zsol ution of a- 1&?

xt uP2 was stirfed atuckd@oC for hounsN.(R'ghe

gnt por. y ﬂ%++—dﬁynes

nup T Bt i g Slf TR Bai t KO (dee‘@T) anst
extract ed W h etanyl acet at®SP 10% anol . The

or gani ¢ | 458 was sgRarated, dried (@Bver MySO4),

filtered and the solvent was evapor at & unti | dryness g5
yielding 13.5 g of internediate a-2 (83% nelting
pAimikturd 8] (4-Brathocll uﬁahﬂfz-ﬁtra-beﬂzeﬁammmm)ol), g-2

a@%&%&}é&%ﬂlﬁ%&ggﬂ ol sé;ﬁgﬂlﬁﬁ ‘iﬁi m'szU oG ¥as) Std Pasihs).Cl,
0194 mebapdioraee @GP galhwas ff"al;f’é L
S@doldd doRvn@b Kedtenipersdire tnd ethilacktd{towas adibEThe ofgahicéa}edwas

M SRR L O
othesolyprtveas egmorqt@dr a3 WW @mil phene

156080)The criie cbipcnd as t1$eﬂnﬁrevﬂ3f ia thotdxerhdidnateg. t h e
sol vent was evaporated, yielding 6 g of internediate

%ﬁfﬁtm d/%%é((g g gtggl%-m?g Bhén@&%ﬁ%@ 0.0%04 1.1(09)-, 027
paraformaldehyde (0 02 mol) and Tfiton B 40% in H,O (0.11 ml) in DMSO (1.1 mi)
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
Nickel (0.4 g) in CH;0H (40 ml) was hydrogenated at room temperature for 2 hours
under a 3 bar pressure, then filtered over celite. Celite was washed with CH;OH. The
filtrate was evaporated. Yield: 0.37 g of g-5 (2-(2-Amino-4-thiophen-3-yl-phenyl)-
ethanol, 96%).

Example 8
Scheme H
) O
B(OH)
Br 2 / P / P
h_z / \
o H,, Ni(Ra)
) A — -
ON PA(PPh)CL CHOH
Na,CO, 2 2
OH dioxane
OH OH
h-1

h-3 h-4
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(100 m) and dinmethyl formam de (10m ) was stirred at
8Q0C for 12 hours. The sol vent was evaporated until

waieyosesss71 The residue was taken up in CH2C 2/ HPQI/ER1064/053620

organi c | ayer was separ at ed, 7dr| ed (over MgSO°,

filtered and the sol vent vvas evaporated until dryness.

The residue was crystallized from 2-propanone. The
mﬁdtmetoﬁmel {@a@-Briohioe2-aiiro-plieayl );éthmdl,m 00205 arod), bl+2i (fotan-3-

it biohid %é{@ﬂﬂ%l) ﬁ%ﬁﬁeﬁi}g 8.8 1Ps @435%?@?1%&)5@1% (0.000205

aofrimsdioxang (bl vesstispd @H‘ik‘éﬁ%fi pa%hg)ﬂ%@? I%aFF‘?Ib%’\asg"QP led
dewhied trooﬁdﬁ@bﬁit@bﬁﬁléth&i&@lﬁt@%g adled,; Tht Drgblivyer Wae

t

g‘%’a a&?‘%ac Od?lﬁle r es ue S%é&g? S?le F& ﬁgb%‘%éﬁd@%hemd and
Grsohyant eoprappiaied: Fag Tesignewa mﬁfd &y golymnichrostafagEaray gver
ailiea %épeélueﬁ‘ﬁ CH,0D). 1A 0.8 463 @-@iBdras-3yll-nitroSphenyl)-

%@W&) 23(%?! in tetrahydrofuran (60 m) was cool ed
under N2 flow LiA EU (0.0105 nol) was

added portion wi se. The m xture was stirred at 5C for

A mbunre eibed (2nenF mm—ﬁf}é@-lalromb@xﬂ)t%hme} 800} mph andRaney
ITQélfef (0.A gyioncImom @30 4B drRgeREbd kbl t%m‘ﬁ&%tu?éjﬁ)eg hours

|

ik %E%%assvrﬁ ﬁlgrb“%éegﬁ& By ﬁe ﬁvea%sd& fid vt Chibm, e

m@w owis guapormies. dhg sasiduk iwas gurifieshhy column chromatoglaphy over
SRARARE!: HH,E mm@ﬁmngﬁ ogfe. 2pr<ep;mp Yié1t.€0.0% of h-4

L oS e eI 2, o e

cryst aI lized from 2- propanone/ CH 3CN di i sopropyl et her.
ipitate was filtered off and dried, vyielding
0.074 g (nelting point: 198HemdInt er medi ate a-8
(melti ng point: 134C) was prepared in an anal ogous
pbe of a- ad Mg 2 (2 g) i
r L Lvi@a)f or 12

ev'aporat"@& GHREN | drynes yielding 0.9 g
iintermediate a-9 (90% Yl ting point:”2080C). OH
Internedi ate a-10 was prepared in ani@nal ogous way. 4
Exanple 2 Schene B ci- OH b-5 CH2Cl 2

A mixture of i-1 (1-Iodo-4-methyl-2-nitro-benzene, 0.0038 mol), methyl-vinylketone
(0.0076 mol), EtsN (0.0076 mol) and Pd(OAc), (0.00019 mol) in CH;CN (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:
0.65 g of i-2 (4-(4-Methyl-2-nitro-phenyl)-but-3-en-2-one, 78%, melting point: 58°C).

NaBH.; (0.00633 mol) was added drop wise to a solution of i-2 (4-(4-Methyl-2-nitro-
phenyl)-but-3-en-2-one, 0.00316 mol) in CH3OH (10 ml) at 0°C. The reaction was
stirred at 0°C for 1 hour and then poured on ice. The aqueous layer was extracted with
ethylacetate. The organic layer was separated, dried (over MgSQ,), 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.



, 4 HO 1 AAIH4 (0.146 nol) was added portion wise to a
sol ution of tetrahydrofuran (200 m) at 5C under N2

wo b@#0588750! uti on of b-1 (0.073 nol) in tetrahpdr/aP20086053620
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(200 M) was then added drop,,M se. The m xture was
stirred at 5C for 3 hours. A™ ni nrum of H20 was t hen
added, followed by a solution of CH 2CVCH 3CH (90/ 10).

TA enixteRUfti3ng-(diMéthyledaaitro crhiemyd) - bunndeen-2450.008 16 fbl) et Rahey

Véirto [
0 S HCHIQHER BRI UE M i cepopuid g e
Andesa 3, ba msessyrepth @9 pgfﬂr)ce lite. Celite was washe w1th CH30 The
affilehie prag pydppiateh) Y&l k iof b4 (D RAimn4-metlgd-phényl)rtehnal-ol,
%%85 for 4 hours, and then taken up in CH2Cl 2/ CH3CH.
e-organic Iayer was washed with a 10% sol uti on of K
2CB in water, dried (over MpJSH4), filtered and the
S evaporat ed until dryness. The residue (37
g) was purified by col um Sblienwerlt ogr aphy over silica
gel (el uent CH2CI ZZCH3()—|yNH4(}| 90/ 10/0.5; 20-45nm) .

The ure fp ns were ted and th

ev o at ed y el ng 16. 5 rredl a?e D-B-(82N . rp
ure of L 0398N D )?a O 0475 ¢

2C(13 188 (11

stirred rrperature for 12 hou ﬁ—ﬁ'h

was poured nl o I ce/water. The aqueous | ay
saturat ed wifhK 2008 (powder) and extracted Wit a

pur ]%{f; ied 082 r o%@%ﬁﬁlﬁ ?éﬂv"'%a“éﬁmfcg’?’é%ﬁ%&“ﬁéoom mol),
vl end NaBHSGE (003 OV (25 mi). The
f ‘hm 98 S“M@t eadth exipeehtvre dot 30emmniew €IH;008H (0.2 ml) was added.

I |
eﬁ?&{)l > g & gvlaﬁ %ﬁﬁé{%ﬂé %?)n? teéxpgra%e : lgthgrﬁgne'giﬁegstog/e t \é%?é@%(ofrated
dryesso TR Fesidaoneps ey s oxgamic arewascwaa%e with
W S(O%tsﬁluﬁombﬂl(m& 1ﬁfwah3r5dr(eﬂ (6&@ Mgﬂ!m) filtere@ACKH2 spEnt was
) I

n%&aﬁ&%‘?eggn’ﬁlt &?n&'k Xlthlé nBZ(P 2%1 L%? (&@.g% Lfﬁeﬁq;?' 8%11‘[%1 clﬂfblxﬁa?ography
hoieF silicarl (@lBear ekl GiS o HeQHANAAE 40/ 6702 1%19}1 &y 3111@ ﬁacﬁféns
yiveleGongtdll #hd the @iveniivey evagomated. Thefedid(W)l5g,[60%6)wae 3
S&&mz&l ‘Errdrglzpropanone/CHgCN/diisopropylether. The precipitate was filtered

off and dried, yielding 0.121 g of 2-[6-[(3,5-dimethyl-phenylamino)-methyl]-2-(3-

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

Rb
o—> HO~7 \ RI; HO—/ \
Q_N SNy H,N Ra /@
N o
”—<\ BH,CN- on solid support —<\
N

k-1 k-2

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 BH;CN- on solid support
(0.0007 mol) in CH30H (20 ml). The mixture was stirred at room temperature for



THF 2N Tid 3 (15%in H20O (0.026 nol) was added drop
wi se at 00C to a solution of c¢c-1

W@ 300645982t hyl - 2- ni t r 0- phenyl ) - prop- 2-en-1 -0l , BCODERBI04/053620
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nmol) hi tetrahydrofuran (30 yjd). The m xture was
stirred at 00C for 30 minute§, then at room
tenperature for 12 hours, poured into H20 andbasifi ed
sli2dwtirg. Bie sOMa suppdrt WGDEreddfDAmsedwith CHeOH ahl therfilrate was

%}&Bﬂt&ﬁ Tﬁ% ?é’i&fe wﬁ%l thﬁe% algqﬁ Ia'lb% o3P kggoy\f.nt\%ter and

cant ed e organic (L‘
Ch/ G T3/ Dl e rarmin s Wi soparfieds g (over
aﬂgsmg‘, fﬂi@fe&:md thesoleant pas ataporateinmtii éyhebs lheGesidug)wasas

o S M PR ey genson
f%?éb iLOWR). wekebwre fipgtions wersrrollesied and the s V%gfas evaporated The
adafRvak e@rstaﬂlﬁdcﬁorﬁ)2 Jrépadbnd/diisepiopyleihtre The Precipitate was

(étege% %ﬁ dggl%%}q& )2 XF%&)Z- -?[?I (% “I—%%i’&xycﬂropyg)‘lgﬁnethyl-
(phem@fmw] Ipeﬂml}-a (Primeapholinat- plom gy laminp) -benzoimidazol-1-ylmethyl]-

%6- el ynpyeiihan ] (R k-2iompo e, B0%3 meRing bdiht:rBoBIC).

in CH3CN (15 m) was stirred under reflux for 6 hours

a@gmgge@ cool ed down to roomtenperature. The sol ution
centrated. The residue was taken up in CHC 2

and washed with H O The oPg®Hied: | ayer was separat ed,

dried (over NgSO 4), fil tered and concentrated] Yield:

1.3 g of (medi at e d-

(2-(4- Met hy Ni t&r of ) et AdPL;C1.10094,- e

‘ sed di Iylnth gL Teactiofy step.

A m xture of Id-2

(2- (4- Met hyly- 2- ni t r o- phbhoxy) - et hanol , 0.@6 | )3

andRaney N ckel (1.3 g) in CH3OH (30 m) s ©

hydr ogenat ed der a 3cbarpressure I OOMHD ature
f{ holPs~¢ The_sol uti on was filtefed t hroug
;ﬁllte TN pagh was ringed with (}Iandthe
flltk_a.\i concent r ated—TFhe wesi due t N
ne;\w/;f ? agnmasoiisipper ed of f anamﬁ\

Yi el d: 0Ha1Ng i nternedi ate d-3
(2-(2- Ami n&#4- et hyl - phenoxy) - et hanol , 37% el ti o

point: 135C). Exanple 5 S ems E NI—BZCHSC]—|
HO
Q—_> ,JHCI:W
s \IT

_<

1-2 (0.0103 mol) was added drop wise to a mixture of I-1 (0.0051 mol), PA(PPh;),Cl,
(0.0005 mol) and Cul (0.0005 mol) in EtsN (15 ml) 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 MgSO4), filtered and the solvent
was evaporated. The residue (2.1 g) was purified by column chromatography over
silica gel (eluent: CH,Cly/cyclohexane 70/30). The pure fractions were collected and
the solvent was evaporated. Yield: 1 g of intermediate 1-3 (79%).



H2, N (Ra) A mxture ofe-1
(3-(4-Methyl -2-nitro-phenyl)-acrylic acid ethyl ester,

w@:2086388mpl ) in a solution of NH3/ CH3OH 7N ( 20P@ri/EP284053620
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stirred at 800C for 24 hoursg, then cooled to room
tenperature and evaporated. 5Iqwe resi due was taken up
in CH2CI 2. The precipitatewas filtered offand dri ed.

‘GIB,K]d)gHJ(SXBo;g;) tlfen BI—ECN?, of1 delidesupber? (0000 augihwery lafided at room

nlre 4( 07 ﬁmﬂhﬁ & m).
26ier i 6,0 R ire GFL [T XhOR I} and @8@ ik
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Pﬁdf@lj@@mﬂm{ The Gite-feewpasvaporaed f ield? Ohcgnfﬁnt%dtdm
t

%Ma/e? It rsgéég&ﬁgg)aée{]/%gor a‘%dggﬁ %ﬁ%ﬁﬁﬁg \gpof e 3

(3-(2- Am no- 4- met hyl - phenyl ) - propl onam de, %
amgme o LS @OR4 moBrandipyridipiunay-talpgeg spliona teE(OtOH UYgneh i
(REZiOHFEIS)Iﬂl Qd; gliireedod 609G ﬂorfl)z Bolirs 3G 3N X3 diops) Gfas added. The

-~ | nil

s S R R i o Pl o
mam@ﬂeﬂ(eaeeduﬁ Wawtd@nmyam @@Teﬁb{%s Thg @fganic layer was
;W B CHI no% ?ﬁw (ouadagseu) Sfileaed ﬂfd&Bésdlﬁmt Wwhedvaporated.

er r |

rite Bt O g S b8 i EpARRRRIT bl A cluene
(CHLCL/CR QML QH 946/ he Bl pure fipetinms werecgjlected and the solvent
Tvvase%y&méu nﬂeﬁilmrﬁs%maaidi@ h])eth@»aahadmwp@apme was

{
(aRfecf o pROTIE VAT W0l 002 B TRt ey g gy S-methy
mb@nad@mpm] @mhs(lmdéomrnhnlyﬂ— -pipexlamino}-benzginyidazalibylmgthyll-
gﬂpﬁnmmstw(as Vddsnpblund 345 698 meltfddGolrdr 2252Cour s,
poure into HO and extracted with Et hyl acet at e. The
Of " 13 ayer was separated, dried (over MySO4),
fritered and the sol vent vvas eva orated. The residue
(3. 4 9) vvas pur|f| ed by c romat ogr aphy over

S|I|cag CH2CI 2/ QI—B.Q—|I\/I—|40—| 96/ 4/ 0. 1;
1 m'r) e fract S vver col | €€ d\and t he
SO HN jig/\/

K,CO,, DMF

J

-

,4HCI

m-4

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 KCO; in water. The
solution was saturated with K,CO3 (powder) and extracted with CH,Cl,/ CHsOH
(95/5). The organic layer was separated, dried (over MgSO.), 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/CH;OH/NH4OH 95/5/0.5; 10pum). The pure
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was evaporated. Yield: 0.21 g of f-3
(2-(2- Am no- 4-vi nyl - phenyl ) - et hanol , 28% . Exanple 7

W@eheness@ B(OH), g-2 s (HCHOn H2, Ni (Ra) Pd( PROBERDIR053620

Triton B 2N CH, OH Na2CG3 %?I_ DVMSO di oxane g-1 g-3 A
m xture of g-1 (4-Brono-I- hyl - 2-ni tro- benzene,

0. 0104nol), g-2 (3-thiopheneboronic acid, 0.0156 nol),
RHaRicas vk ¢oilektedardBifie nolyerd mas PepPrits]) gi€lding @09 oDistermediate

o) (i ti d und fl f 2
BB 1R BB B L 2001 o down To room
d et hyl dded, |
hapehrabmss G0N DemoRdsh B8 Gul Oh (G028 i SR 6 b Fad
ehraiNabfura (16 enly wxelkydidpshdted & todmnanpantdretfes bairsemder a 3
. Yi TG YA . : :

S e oY R Sl s Herb e BT ety s g the flate
masjq@ammpivjm dwagsswélweﬁ%we@tq vas PRERGABY ColuRi t | on
aﬁgﬁﬁrztdgrdﬁhwbt Eyltougﬁil_&ﬁ g8t @luent: CH,CL/CH;OH/NH,OH 93/7/0.5; 10pm). The

- (4- - 3-.ni 1 1.0- - op)
Bite s Yk Sl B S8 R oty iR ea I St T8 0
@@s erystallized fromvispyopanone/diiyoprepylether, Yielding0.03d @t or 3
bqldf{%?a-t(ijﬁ?d@fqvldSn&@llp&ﬁl@ih-mdﬁlﬂj-i—(Edaoh)hoﬁﬁh&gmpropylamino)-

omato .gra over. sili ; (]
%Pf’étreawzowﬁafoﬁ9%@3@1-%%ng%%fi‘%@l%ﬁ%&éﬁﬁ%ﬂe (-,
ybmporend 49, 38%chmaltibg peBYHl14%ni xt ure of g-4
(2-(2-Nitro-4-thiophen-3-yl-phenyl)-ethanol, 0.00176
hmale JsoRids &%ﬁﬁtte&“iﬁfﬁit%oﬁl% ¢h m% bénirkidafdtt fobRtyWire wpashesized

rogenated at .roo er at,ur e :

flopEIR tEarSoeniuR® FosbREnan SufRs { 3hd K S0 rphifnfediie
weldhed with CH OH. The filtrate was evaporated. Yield:
0.37 g ofg-5 (2-(2-Am no-4-thiophen-3-yl -phenyl) -
xhapd 14 96%) .
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Exanple 8 Scheme H B(OH) H2, N (Ra) Pd(PPh3)2Cl2 CH3OH
Na2CC3 di oxaneA m xture of h-1

W@ 200§058Brono- 2- ni 1r o- phenyl ) - et hanol , 0. 00205 POI/EP2004/@53620
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(furan-3- boronic acid, 0.00307 nol), Na2CO3 2MinH 20
(7.5 m) andPd(PPh 3)2C 2 (0.°000205 nol) in di oxane
(7.5 mM) was stirred under reflux for 3 hours. The
reaction was cooled down t o roomtenperature and

eth Iacet ate.vvas added. The organic |ayer was
depdunthesig of endlitasc-i t h a saturated sol ution of Nad,

dried (over filteregyand the sol vent
evapor at ed e resi dae/%/s purified by colu
chr omat ogr over—sitita get—tel uentiO-CHg

Yi el d: g off-3 (2NE-télaman- 3-yl - 2- ni troHr henyl E

ethanol, 3% A m xture of h-3
(& nfpéatewf Arbrdny-aniingi(0.037 @bBB-bjonss-bhmwl (0.@74G0A1P amintkipthyl-

Y T e
@cnsn was ¢qaled doyantorrpem derapprafyeerand ghe precipitats Wﬁseﬁ]\‘ﬁé"sd off. The
Vﬁﬁdéﬁld)f\t‘hd filtrEEiNAY. evafratbd Liitilaliynewn The vsidoe (125g). wakparified by

Rt AR B biee ol 8 R GREAPRA O 0.

rﬁfﬁ'45 m)e',['lya pqge frgctipngwerg opllected and the solvent was evaporated, yielding
(&8 Q%fm-ﬁﬁ)n{b-ﬁhﬁnmmﬁnwetmahwﬂ%)et hanol , 309 .
Exanpl e Schems I Pd(OAc) 2 NEt3, CH3CN i1 Am xture
14 tr

s pRay 4R mﬁ binglc ot Qﬁﬂze%%fg;& oﬁf?%%mm%h’ﬂa‘/ham@
mremmy acid gthyleste H)mmyl@mg\h(tenerﬂ “yulfpaiceacid amideend n

apHskHofivasia 2q¥,8ndikaRpheny o)t iyl 2stet diethyhster eadt i on
VES(E; tShdeJmetElyi-p ! epammo)-ethyl]-phosphomc acid diethyl ester and
4-m-tolylamino-butane-1-sulfonic acid methylamide were prepared analogously.

P HO. _~
HN N

3 K,CO,, CH,CN B

A mixture of 3,5-dimethyl-aniline (0.04 mol), 2-bromo-ethanol (0.033 mol) and K2CO;
(0.033 mol) in CH;CN (50 ml) was stirred at 80°C for 12 hours. The reaction was
cooled down to room temperature and the solvent was evaporated. The residue was
taken up in CH>Cl,/CH3O0H (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: CH>Cly/CH;OH/ NH4OH 98/2/0.1; 20-45um). The pure
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-
ethyl)-amine and [2-(3,5-dimethyl-phenylamino)-ethyl]-carbamic acid tert-butyl ester
were prepared analogously.



through a pad of celite and the filtrate was
concentrated. The residue was purified by col um

wa@e boososssogr aphy over silica gel (eluent: PCT/EP2004/053620
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CH2C12/ Cycl ohexane 70/ 30). Y§'3(_el d: 0.65 g ofi-2
(4- (4- Met hyl - 2-ni tro- phenyl )~but - 3-en-2-one, 78%

nmelting point: 58C). NaBH (0.00633 nol) was added drop

wise to a solution gf i-2 (4-(4-Methyl-2-nitrophenyl) -
but - 3-en-2-gne, 0. 06316 no|) 'no CH (d;O m ) 0C.
The reactiop was s ed r 1h nd

pour ed-onoi ¢ Ké “adueous | ayer vvas"'é‘ktract d Wi'th

et hyl acet at e. " Thé organi c | ayer was separ ated, dried

( Oé,, dd]l\x%tsh&)ézﬂéeng M@?gro&g%ctag “(31 e%hOII ester (0 WG ﬁ 5 %I solution

(of NI -/ EHEQH- Rasrstirned apBE6\ih p-sealed Bsseh-The refction aggooled down
1E8 fodtd féﬁx‘faeﬁﬁﬁ@ OhMhe WBIFeMSRA ePigotfidd dhtil BryhbBR, A8MIng 0.5 g of

eC|ons m.xture ofi

(a 4%@1‘PEWF%°MQBVP§’“’§EPOQ/% 2-0l, 0.00316mol)

andRaney Ni ckel (0.6 g) in CH3OH (20 m) was

Hy (3; Ddierétykghatylantioorbuymgeide and 47f-wlyl@nihobotyramide anda3-8:-
"‘Bﬁﬁ atalie il { gﬁ‘.‘iﬂn WeRD

b[aigh V\?Ild Rﬁ’n&em%arﬁe@?{rﬁtg? %g{y\%\%gh dc)a)vﬂglm|c)>or at egs Yi er ared
Gnalogously- j - 4 ( 4- (2- Ani no- 4- met hyl - phenyl ) - but an- 2- ol |

8% Exanpl e 10 Schene J Rc U- N H H2ZN Ra NaBH3CN

j-1 CH3CO2H (0.2 m ) was adq_eﬂ room t enpera to
a mixture of j-1 (@ 0004nol)5 @4, dlrre%m
(0. 00057y ‘ SN (0. Q05 nol F9 25

m). The mxtureHNas stirred at roomterrperature for
30 minutes. CH3CO2H (0.2 nl) was added. The m xture
V- Sdimethyiphenylamine);-popiopistagideting estar 0092 G moly i

Solrabg o frS (EMBRAs e dop Wiseds ¥ SRS of LireH; €6.003emuipin

el s G L RO RD oS iogt s UBRAH G K2 1
fhour. & minimpan qfiveaterang é?ﬁz@bécwi) 546 aera ades. '@’F;ﬁﬁ]é@@n was
ThRd(&%k VS ,)). fAttred)anddise foliichf wackviayorated il dryness, yielding

LY SRRy o0 I COPR Gt ons

phenylamino)-pentan-1-ol was prepared analogously.

/@\ HN NaBH, THF  HN’ i ~
NEt3 toluene ECO

OH

CH,OH

A mixture of 3,5-Dimethyl-phenylamine (0.0289 mol), 1-Bromo-3-methyl-butan-2-one
(0.0347 mol) and NEt3 (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
(13%).
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wQ2sopssnone/ CH3CN di i sopropyl et her.

were collected and the sol vent was evaporated. The
residue (0.15g, 60% was crystallized from

The preci pCT/BPE04/053620
was filtered off and dried, yielding 0.121 g of
2-[6-[(3,5-di met hyl - phenyl al#no) -met hyl ] - 2-(3-

nor phol i n-4-yl - propyl am no) - benzoi m dazol - | - yhnet hyl ] -
N—aBEL 10.0046\inhol phvas slded p((rema Ridbecat dﬁq: 1’3 sor}utrqmmfriel(”a’ﬁsl)nnethyl-

@é‘f&féﬁr—e&g‘n% [ g port k 2°CH3

(HH: ORkd 0 andly d e mixtyrg oes ﬁ@ﬁrﬁé afanoemée%eramm &fcgﬂ!e Pwerqd into
2C0028% rm& pxtradted Aith GG - T tonydnicige Wap sgrasgied) died{over

ﬁ\%gw %_}@} ﬁn(?rpﬁg @BHL%}L wa%%vﬁ?&rhtgd Sfﬁ%@@sﬁ&ueggas?pggﬁe&@y éolumn
phwp@tmhé oyessilipa gl (elaentT RELSHGHHOHNHaPH 394K0.1; 20um). The
fphfdﬂcﬁ@hs&;fiére colicbisé dldmfeﬁoﬁldﬁt@hsaﬁﬁbdrﬁed fYibldf 08 g\os

SEB A T BT e B 6,

H2CI 2/ CH3OH (95/5). The organic Iayer was separ at ed,
dried (over MgSW), filtered and the sol vent 3
evaporated until dryness. The residue was puri

col utm chf omat ography gver lica gel (el uefN:
3OHZNE 2/ 8 1; pure B@Hcti ons W
col | ect d the vent was evaporated. The

was BrfVstallTzed from 2-propanone/ dii sopropyle
The precipitate was filtered off and dried, yieldi ng

QA Bddur@ 088,5-Dimethyl-phenylamine (0.0422 mol) and 2-phenoxymethyl-oxirane

fl ooy {5%@9 431) ROBkda &R RYBASE! AE A8 cooted o

hedrh ﬁmme;qmrp{ﬁpﬁ@;mlm)wa%ﬁmda iwaghedovith Hs aed dijad) The
Ein(gfﬁér hgler RS é\ﬂbdi'atgd htil (B3EP. EheQbsiduedvaspRiifed B calumn

8 £ rrel %%‘y%ﬁ‘? ?sh%g geli%l%%a@ g}Fgfl nPdslﬁn)t g‘wg%r}q%ggns"\nere Follected
md (e sobysnt wasleyaporddrRialio0 2 of tnteossiatl -[3,SRimetyl-
(pReMPRRInGPS-phéndxFhrdbad-3 2ol (hds, teRRE phiat.fésewy. The

m xture was stirred at roomtenperature for 4 hours,
R85 thel P b QAR SXLLAGLR s th Bt Ovc.

C?\_x Ho N/\ 3 | @\ C} HOQ

S ST

Cornpound 58 Compound 143 OH
A mixture of n-3 (0.000695 mol), 2-(3,5-dimethyl-phenylamino)-ethanol (0.0009 mol)
and K>COj3 (0.0035 mol) in dimethylformamide (40ml) was stirred at 80°C for 4 hours.
H,0O was added. The solution was saturated with K;CO3 (powder) and extracted with
CH,Cl,/CH;0H (95/5). The organic layer was separated, dried (over MgSQy), filtered
and the solvent was evaporated. The residue (0.5 g) was purified by column chromato-
graphy over silica gel (eluent: CH,Cl,/CHsOH/NH4OH 93/7/0.5; 15-40pum). The pure
fractions were collected and the sol'vent was evaporated, yielding 0.120 g of fraction 1



The organic | ayer was washed with H2O, dried (over
MpSH), filtered and the sol vent was evaporated. The

WO e®sdsss7(2. 1 g) was purified by col um chr onmaPGHERNY053620
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over silica gel (eluent: CH25§I 2/ cycl ohexane 70/ 30).

The pure fractions were collected and the sol vent was
evaporated. Yield: 1 g of internediate 1-3(79% . CH3CO
4Bl % pandr0d)as)g dftfenti &3 (12%)0Frastidn twasigystalliz¢di G @HOD/ )

iRl e RAT IR ke f%%?ﬂfwﬂ GliRpFlpge o aid
Trddipg A @raf 208st[Se 3-Aineeiisdphenydhi aJPB}O]'H’@thyl}'Z'
r(e uﬁcﬁphoulhany1fprbﬁyeamiﬁo)ahdlzmmbedﬂ-mmhetﬁm%ﬁé@ﬁ@lﬂmmm
SR A MY A oo i T
lizgd) ﬁgmgppropanﬁpg@gﬁogrqpyle@% (The mzpquﬁ was filtered, rinsed with
aﬁﬁépté bylkither WAd diied, yeiding 0101 @glait 2:1[6{ Q@aéoxiyt&ﬁylarﬂm&;t 21

&#ﬁgﬂy G pRer ML L P SR b R R
ridiptFepl (€ovpeund 3y @mnlmmramm 045 %, melting point:

EeMNRRO) ated. The residue was taken up in CH2C12/ CH3OH.
The organic | ayer was washed with K2CO3 10% dried

(oyer My |Itered and the sol yent wag,evapQr at ed.
TRe pesidue g) purified —‘?.ol um
ch t ography over a IgaH, H(e| f&
CcHd 0: 5 —Fhe pur\e*&actu

e

col l ectedi a S vent was evapor at NTHe du
was crystallized fromdigthyl ether. The preﬂl prtate
was fildompaed7aff and dfied. Yield: 0.01G.Q.&hds2
2-[6-{[ 2- (3- Hydr oxy- pﬁ@p | -ynyl) - 5- net hyl pﬁenyl anmo] -
nieliiyl}-2-(3-nmo f

hoI i n- 4 propyl arnno) - benzoi m dazol - | - yhnelhyl ] -

yl -
T e
F@f@@&@@% n&rmowlaﬁn;aoarﬁél kemzeimidazol- @Mb@hylhmno}wwnc acid
(&h}ﬂ QA4 ComlppurdT ) J@efBed 45 Rk 18 chmipBunds n-4, (0.000175 mol)

LTSS OIS BBl On W30 81 5 8 i 139 i i
room temperature for 12 hours The tetrahydrofuran was evaporated and a 1N solution
of NaOH in water was added. The solution was extracted with CH>Cl,/CH30H (95/5).
The organic layer was separated, dried (over MgSOy), filtered and the solvent was

LI)

)|

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).

R s W s
W*Ijgﬁl il W*?I;fi

HN___O
N
f Compound 66 H,

g



down to roomtenperature and was poured into a 10%
solution OFK2COB in water. The solution was saturated

WORal/0F8C38 (powder) and extracted with CH2C 2PCHEBIOBH/053620
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(95/5). The organic | ayer Wsé separated, dried (over
MyS™4), filtered and the sofvent was evaporated until
dryness. The residue (0.15 g) was purified by colum
A irre @f (- (3| By dime thiyl-ghdnyB-{3-4 8 thy ieixy@amethyl-pyridin-2-ylmethyl)-

B A T T R S e N e
PRI Rgidiet Syl 6t Prepreiasi daseribatoy acsugouns it 9-08912 mol
(i 93 Mlgb}utiod of KL urmtaf(mnﬂs anll ﬁﬁﬁfwﬁ)ﬁﬁﬁhﬂmm)ﬁcds@hﬁ&%t

IQOIIOI%e(p) 5u19#$q2 glgr OO f@(gﬁpt;tg%{ s | e ﬁga%ﬁ ték%g B"u) a 10%

éohmbva pf (@i eater. THe splutien Wes sqiprted; Wﬁpdvewder) and
Cexbrhdted with erlgeudrgomssm IThe bradib lah@ Waslsbpaited, \deisd (over

U S Bl A MR BRI S dbyio0r o
(edsarified wmm M@wm%/sﬂxoa £st (eh@quHzfﬁg@Pb&H
fNBRSH 99/8/11808m): Thé Sk B ctvAs wa@cawctearahd WRSsolvent was

eva resi due taal Li

Y aRmSRL s e rsys*a}l% Reby s GRIE R ong T,
qldmgpm(gpfay[@rﬁ&yamnm (3F§yd1mthyl-2hwﬁeqnmw]}mzt%ylé-2-
NB-thorPRSHn4-$E-prbpRARRY sénzaﬁdaﬁimtgm 1]-6-methyl-pyridin-3-ol

O@ [ dtgzoigﬁgriﬁlgﬁ%g 1%3&}) 3, 5- drn%]myl phgnl))/}llr; pro
SHPp g 35% nelting point:

114C) The isonmers substituted in position 5 on the

zol e noiety were synthesized anal ogous to the

procedures described in séﬁ%ﬁ] and K, starting from

internedi ate a-10. Exanple 14 Scheme N HN R2 R n-2

KXO , DMF(a) Synthesis of awnilines n-2: Br/ OH H N H2N

Br NEt3, toluene A m xturg 3-brono - aniline (0.037

nol ), 2-bronp- et hanol (U.NO 1 nol) and triethyl am' ne

(0.0555 nmol ) in tol uene 5 nm) was stlrregO
replux fao ours. The o
Q'N =N 0-2 NH,
\__\_ N]@/\CI
N—& Cs,CO,, DMF H\(
H N

Ol"

o-1 , 4 HCI

A mixture of 0-1 (0.0125 mol), 0-2 (0.0145 mol) and Cs2CO3 (0.0605 mol) in
dimethylformamide (300 ml) was stirred at 80°C for 4 hours, poured into ice water and
extracted with CH,Cl,. The organic layer was separated, dried (over MgSOy), filtered
and the solvent was evaporated. The residue (11.3 g) was purified by column
chromatography over silica gel (eluent: CH2Cl,/CH3;0OH/NH4OH 93/7/0.5; 15-40pum).
The pure fractions were collected and the solvent was evaporated. Yield: 2.6 g (35%).
This fraction was crystallized from 2-propanone/CH;OH/Diisopropylether. The
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} -butyramide (0-3, compound 59, 29%, melting
point: 170°C).



reacti on was cool ed down to roomtenperature and the
precipitate was filtered off. The sol vent of 1he

WO pooso0s8821 was evaporated until dryness. The reBCTHER2002E53620
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g) was purified by colum chyonmatography over silica
gel (eluent: CH2CA 2/ C 3gHy g H98/2/0.1; 20-45mm).
The pure fractions were coll ected andt he sol vent was
&xampledbed, yielding 4.8 g of
2-(3-brono-pheny|anino)-eS&%&&; p (6099 .

5- (3, 5-di net - phenyl am nojy-pent anoi ¢ acid et hyl

ester and 3-A 3- no- phenyl m no) propi onic acid et hyl
ester and4- m\tof yI no- ne-1 -sul fonic acit® e
and phosphorl c acid ZN(.|3 'ﬁ

di mefNyt-phenyl am no) - ef Nest er di ¢f hyl es‘t:e a

9 pthyT - phenyl am noy=et hyl | shoni i» HCI

di et Ryl ¥ster and 4-mtol yl am no- ' .

aci d met hyl am de were prepared anal odbusYy. Br K80 i
K2CO3, CH3CN N A mi xture of 3,5-@4ethyl‘aniline (0.04
nmol ), 2-brono-et §2 0.033 nol) and K2CO3 . 033nol )
in CH3 m ) irred at @6QC forHQ2¢holrs. The
reaction cool ed to rooft erat ur g=gnd the
sol vent was\ evapor ated. The resi was takKen dp in

CH2C12/ CH 3CH 9,@/_% wastied wit salgﬁ
By @\

sol ution O K2COBHI The organic
separated, dri egl (over I\/gSO) filtered and th&

sol vent was ev&porated until dryness. pbhe residue was
purified by colum chromatography over silica gel

(2o hriiberae ‘of SH(CL0RZCHBIDndIN- @Oy B8niad Bmodrphainei®iP)4 nibhevas
Rik&a £tf 1%@*(*, R12 1ot %&Pﬁrbﬁgft Rﬂr&ﬁﬁteldiﬁraaﬁé \S6h upas H,0 and
ev?rgc ﬂi‘r@ﬁ%@? ’lgﬁ ?ﬁ?fﬂﬁﬁ?}%" Was ﬁmted(, Q@% (over MgSO,), filtered
3md teolvientew dsyevayoreedy Theesidiie (0.378 grwas mcifidd by bglhmn
%ﬁﬁcﬁx?at(g%%élﬁr o dsﬁlcg Qﬁtelkaé!ﬂtp@ﬁ Lﬁﬂmma‘ﬁl?g 9GgJod to
{11_, A0 Wb ’[ﬁ)§ Py ﬁalﬁiilqpé Wg g d e solvent was evaporated,

Srielding 012y b g éngrnadinte @)2 ©8%%)! ] carbani c acid
tert-buryl ester were prepared anal ogously. NH3 CH3COH

Ug%'?/)ftmgst E 2'3?)(0%8 Engi);ﬁfjlw bod%iﬁﬂllgll agglﬂfbg .60 207 $n Efdethyl-
formamide (6 ml) was stirred at 70 C for 12 hours, then brought to room temperature,
taken up in H,O and extracted with CH>Cl,. The organic layer was separated, dried
(over MgSQy,), filtered and the solvent was evaporated. The residue (0.5 g) was purified
by column chromatography over silica gel (eluent: CH,Cly/CH3OH/NH,OH 93/7/0.5
then toluene/lPrOH/NH40H 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
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-
1-ylmethyl]-6-methyl-pyridin-3-ol (p-5, compound 156, 10%, melting point: 234°C).




Oof NH3 in CH3OH was stirred at 800C in a seal ed vessel.
The reaction was cool ed down to roomtenperature and

WO b®sesisvent was evaporated until dryness, yi ePdi/RER004/653620
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g of 3-(3,5-dinethyl-phenyl %31 no) - pr opi onam de (1009 .
4- (3, 5-di met hyl - phenyl am no-Dut yram de and 4-r-tolyl an
no- but yram de and 3-ntol yl am no- propi onam de and
FEavplr1idno- phenyl ami no) - r r opi onani de were prepar ed

anal ogously. LiAlH4 THF

3- (3, 5-di net hyl - phenyl am %%J)linper%pi oni c acid ethyl
ester (0.00226 nol) mtetra%( (5 m) was
addgd drop wise to a slurry 2L| %. 0034 nol )

t et fROCRMIC( 10 5C undegs N2 flo he
n?x or—i—hour’ﬂopﬁ‘\é'g—ﬁdf(
wat ét dnd CH2Cl 2/ CHS&—| 5/ 5) wer®&dded. The sol ul'io

was gitied (over MySOQ, filtered and the sol vent qwas
evaporated until dryness, yielding 0.35 gof
3- 43, 5:di net hyl - phenyl am no- prppan-1-ol (86%

5- (3,%- dj net hyl phenyl am ntan-1-ol was pr

afl y. A mxture of 3, nmet hyl - phenyl am n
but an- 2 one (0. 034

nmol ) qandNEt 30%(% uene

Stl|{2 @dmaﬁ 12 4Hho he prEé | pf\l a e

(0. 0289 Ml ), I-BronDBnehyI
filtered. The filtrate was evaporated until dryness
The residue (6.3 g) was Purified by col um a7

chromat ogr aphy over silica gel (Cyclohexane/ AcOEt

95/5; 15-40mm) . The pupeAT{ctions were col | ewd

t he sol vent was evapor at reld: 0.789 g of =y

| - (3, 5-D net hyl - phenyl anii no) - 3- net hyl - butan20e
(13% HeaBEL ( O. OO\tf}LmI N ded_ por

to @ solutron ofiM , E‘ﬁ% | phenyl arf

3- et hyl - but an- 2- one, 038 nol) in tetxahydro uran
(10 m) and CH3OH (109# ). The mixture was sti%red at

roomtenperature for 6 hours poured into K2CO3 10%
and extracted with CH Q’\é organic | ayer wasio—Z 1
separ at ed dr| ed (over %O iltered and the =N

sm gvapor at ed. The SI duefwah? purified

co @omat ver s Sel e\u
3 o1/ 0) pur e fract@mr
coW@eP"é’d and the so vent vapor at ed. Y| eI d: O 25
g of q-10

The mixture of g-1 (0.06 mol) and POCI; (100 ml) was heated at 100°C and HC] 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
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 g-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
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



| - (3, 5-D net hyl - phenyl am no) - 3-n aet hyl - but an- 2- ol
(52% nelting point: 65C). EtOH A m xture of

W@ 28506882t hyl - phenyl am ne (0.0422 nol) and PCT/EP2004/053620
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2- phenoxynet hyl - oxi rane (0.Q422 nol) in EtOH (50 m)

was stirred at 800C for 12 'hours, and then cooled to
roomtenperature. The precipitate was filtered, washed
wilich géld uentdCH;GClgMeOHANHDE 196/5/0. By Elic pars fatmavaire dollected

SSrh T SRR 2o
re collected and the sol vent

e‘\/wﬁwstoéﬂ-‘i (Q:Oéﬁ%mot) %540 819 mab apdreptpsiun carbonate (0.0553 o)
lin Gﬁneﬁhyﬂl‘oﬁ’ﬁirhmb proeny) ey sitrgd atZFOpd ﬁﬁ@@/hqmm rrae s@lvent ®las

(e%{nﬂ})w Ed {ndef? RO e Batéde vx%@ket?%ﬁ&%@f—’%@ H{diF@lon0) The

rﬁrg@lmlgyeémqs waghgd @@Ql}@glg%mlguon of K,CO3 in water dried (over MgSOs),
&ﬂ(ei’adEand iHERbRyht-wRiRRMoamid et ARBA brdsPur® O0R B3ilye Wwaktdaken

s Y ggg 38035 ?&Clpl at%v[vgseﬁlpéf%_cé%f V%S@J%g‘gﬁgw $4Fied,

stlding 88 oferd and ot GPSA miktre, KBIOB (powder) and
extracted wth CH2C12/ CH3OH (95/5). The organic | ayer

wmﬁ&ﬂa@f I@zﬂ]dqj‘y ((ﬁ@lm(; m%@%‘ls)omufml dﬁmﬁ%me&t(M) was

ﬁﬁfrf(? frl]tt 6(9\4@3 at e%%o?ven N eﬁr pod-%gerd ungi Flggesa e'l[‘he residue
(vedsuieken up GHIEQIZCBROEAR0MM- 4034 SQEWW ©fK-CPs imgatgyijyas added.

ThRRYh®uE Iagatw&@maemepm&%t (BSlwdery 'EH&Q)r cvmyur WS

eva or(gt eddf¥’g%%%ﬁgzg](‘ef%“£é?§%lﬁ‘%l on /%dunncﬁdryness

csflglémaBl?u grafil)-8 psha-S1GBEN). This pradnaves arspddirectlhidn the next
ReRGbRiERt € Was fil tered rinsed with diisopropyl ether
and dried, yielding 0.1 of 2-[6-{[(3,5-dinethyl -

e AL bl 55&8@‘?9213&5’#%5% e
d019916 mylr) iadd K2GO0(0.00¢5 mob um dingdylfoxreamplids (wmbowpeumﬂ at
rl‘bémtt A atiR Ifbs 4(’)89109.%'r ’gﬁeasr?gxﬁﬁp@s evgﬁﬁkﬂfétg?ﬁdgﬁeﬁs The residue

PP ECRE e FEFBE g DI AR B apres
ahyjnags iThel residue (102 ghws. mﬁ&gbyjcolumn chromatography over silica gel
gefu@ﬁt[ éﬂé@nl% AAVELRIHYO/20Y0 801 0#n)6Two fractions were collected and
o S byt o 075 oF G L (2 pa07g ofincion
n@8%y. IFrqaypn diwas grystallizehirgro GHOHAGH @GN Adifslopropylethenddand
Nroipithté wasHiltek i fPRid ried KRG 0.02 g of 2-[5,7-dimethyl-2-
(2-morpholin-4-ylethyl-piperidin-4-ylamino)-benzoimidazol-1-ylmethyl]-6-methyl-
pyridin-3-ol (q-10, compound 162, 3%, melting point: 226°C). Fraction 2 was
crystallized from CH3OH/ CH3CN/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).




Compound 71 A mi xture of
4-{(3, 5-di met hyl - phenyl ) - [ 3- ( 3- hydr oxy- 6- net hyl - pyri di

wo2esphsset hyl ) - 2-  ( 3- nof PCT/EP2004/053620
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hol i n-4-yl - propyl ai Bmo) - 3H-henzoi m dazol -5-ymeliyl]-a
mo} -butyric acid ethyl ester (Conpound 71), prepared
as described for conpounds n-4, (0.000175 nol) and
EBix&hile2® (0. 00035 nol) in tetrahydrofuran (8 m) and
H2O (8 nl) was stirred atgligpag enperature for 12
hours. The tetrahydrofuran was evaporated and a IN

sol ution of Na Wat er was added. The sohg
extra&t ed with OH (95/5). The organi I\
was gepar at ed, drred (oveq_wgs filtered a Nhe
solv va aken qy
0O.%The me; '\a@;s fT'TFteredMif\f— nd H—i—éd,
N

yreIdrng 0.059,9 of
4-{(3,5-di net hyI phenyl ) -[ 3- (3- hydr oxy- 6- net-hyl - pyri di
n 2- ylmethyl)-2-43- hol m

| - propyl am no) - 3 (o] -5-yhnet hyl ] - am
zyrr @ acid (Conpo n(ﬂ' 62, 5 /d—z'\iryel ti >5g?>p0| nt: 121C). \N\
V -

?%§| turen {37 5=drnet kyh - phenyl ) - [ 3-
hydr oxy- i n-2-yl met hyl) - 3

hol i n-4-yl - propylanﬂno - 3H benzoi m dazol - N€g§ﬁﬂrf
- am no} - ethyI)-peangnrc acid tert-butyl ester
prepared as descrrbed for conpounds n-4, (O. 00012 nol )

tg[ts"rilé‘h 8 r@%%&g 5°b'1g‘é@ t rrec(]nir103 Lﬁ %?H?droxy—G-methyl—
rZayimethy)dh6-gi erhy H-beppimigazel-25y dRiReridin-{-gBs
qfrdﬁplétﬁd adi@ kil ds@r (rAl; 8.00009% mol; melting midt POOB) imtetrhlydrofuran

UGt §7 0. B Vﬁ‘zg %‘%ﬁ@* of DAYEIRHEn 8o
vierspesatprerfax Shoury & eimimyy of Hal apd gihylaggtpte @feéﬂa(igﬁ@ ﬁrﬁé)rgamc

51 eY Wﬁ& sépaﬁteﬁy@ﬁd (MeeWgSk), fltckeyined the sblventrvessi edaporated until
| ca ge uen r&% WW/ S%PI‘B?%\%;;%T The
mreclm@reeww terqddﬁ%anr%élrleds Jislding 0036 &od 2r il 143 rhydrpywepyD-
SRIdrRA-§ Thmifd] &1, 6-EisriethyBbeta6intdazol-akyilmathyl } 6 nkth@l-pyridin-3-ol

ﬁ%ﬁ%ﬁg&&ogﬁﬁﬁyl ((aghgr di r/r:ererlyijl B%egylos- gm'mrro] - met

(R iersisgin @ 09V meR RbEH" G BTt caslsdin ¢ bYRABERyIGCE
-(0:00057301) Ryak lndded ddopokisd. Chepoxing Wi stidrddat SAEl forr i Gpad, then at
1r%§m t e?‘Meq’orllé hours. SOCl, (0.0005 mol) was added. The mixture was
stirred at room tempetature for 4 hours. The solvent was evaporated until dryness,
yielding 0.06 g of intermediate r-3 (HCI, 100%). This product was used directly in the
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,/H>0. The organic layer was separated,
dried (over MgS0y), filtered and the solvent was evaporated until dryness. The residue
(0.06g) was purified by column chromatography over silica gel (eluent: CHxCly/
CH;OH/NH4OH 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-
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sol vent. was evaporated. Yield: 2.6 g (35%. This
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s-11 s-12

A mixture of s-1 (0.166 mol) and urea (0.199 mol) in xylene (300 1ml) 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).

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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by col um chromat ography over silica gel (eluent:
CH2CyCH 30HZNHAOH 93/ 7/ 0.5 then tol uene/i PrOH NELCH

WwW@W02058871 1 Om) . Two fractions were coll ect ed BOTEP104/053620

sol vent was evapor at ed, ylelglng 0.13 g of fraction 1
and 0.036 g of fraction 2 Pfaction 1 was taken up in
di i sopropyl ether. The precipitate was filtered off and
ik el was mhdd atg120°(1 fay 6dfodirs] Thebollienterds\evarrt8d nmtil dryness.
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d%@}g% ieﬁingig Qg)g of 2-[5, 7-di melhyl - 2- (3- no

ben20|n||dazoll-

ylnethyl] 6 neth I-pyr|d|n 3- ol S, ound 156,
ommixtyg |of B-3¢0.081 mpl) apd 3¢)(0.836mp)) é/awrsélr?é © for époursnThe
Iresidddas hk@n-3ip B OHCCI,A,OIAE Gasifidd Wikhth 1% sofutiod oKL RGn

_ . - 0 ~
szaggg'lhe%anli_lc laye>r v!z‘as %el?ar:ﬂedz drlHéa d(_)@ér g@(ﬁ,’)\,l d}lfer&i Qxdwhe Solvent
was evaporated until dryness. The residue was purified by column chromatography
over silica gel (eluent: CH,Cly/methanol/NH,OH 95/5/0.5). The pure fractions were

collected and the solvent was evaporated, yielding 15.3 g of intermediate s-5 (79%).

A mixture of s-5 (0.0396 mol), s-6 (0.059 mol) and K,COj3 (0.1584 mol) in CH3CN
(180 ml) was stirred and refluxed for 12 hours. The solvent was evaporated until
dryness. The residue was taken up in CH,Cl. The organic layer was washed with HO,
dried (over MgSO0,), filtered and the solvent was evaporated until dryness. The residue
(20 g) was purified by column chromatography over silica gel (eluent: Toluene/
2-propanol/NH;OH 85/15/1; 20-45pm). Two fractions were collected and the solvent
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/CHsCN/diisopropylether. The
precipitate was filtered off and dried, yielding 4.9 g of intermediate s-7 (25%, melting
point: 179°C).

LiAIH, (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 K2COs (powder). The organic layer was
separated, dried (over MgSO,) and then filtered over celite. The filtrate was evaporated
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.
Celite was washed with a solution of CH;OH/tetrahydrofuran (50/50). The filtrate was
evaporated until dryness, yielding 1.8 g of intermediate s-9 (95%, melting point:
260°C).
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flﬁgfﬁlfyamlylﬂ!mmﬂﬂolﬂe@ ed and the sol vent was
evaporated, yielding 5 g of g-4 (72%. A m xture of

o5 hidtBe Q290 (@ b()l,4 18 rlax{dQ/[Qé? (r )m @BEgef(ﬁﬁﬁl) Wk stirred at room
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he INEh
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n wat er ried (over
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reduced pressure. The residue was taken up i
LHhGehEN(03m]) Wheaddedsagirpin tempergtuse fo 4 mixfusel 06$-f11 (8e09awol),
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i St B or e oo O el gdded.
dfheG@8Dratwas stigred 2t loomrtempeTataregol &/owrs. lhe selversragieuaporated
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R e
from CH;CN/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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reaction step. A mxture of g-8 (0.0006 nol), Q-9
(0.0006 nmol), N-(2-chloro-ethyl)-no f holine, HC
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di met hyl f ormam de (30m ) was,stirred at room
tenperature for 48 hours. Thé sol vent was evaporat ed
until dryness. The residue was taken up in CH2O . The

m xture was filtered. The filtns s evapor at ed
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col um chgopggogr apRy over silic g | @
CH2Cl 2ZCHIDHTNE 90H 864 10/6-5; | N%:
were col l ected andthe ve ”més &

yielding 0.023 g of fracti 1°(4% w&and 0.12 g of

fraction 2 (18% . Fractio® 1 was crystallized from
CH3OH CH3CNT/ di i sopropyl ether. The precipitate was
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) I SO e er | DI 1.
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2separalgd,diriad {dvpt Mzsw, fiteredhand the solyang whs/¢vapmrpied peil grygess.
Yf]lﬁrf@ﬁauebﬁﬁ% Bjslllized from CH;OH. The prec1p1tate was ﬁlltered off and dried,
~Q n
pigamgdTa el behafE i oY £l blag fAANARY -6
Mtirb’lébﬂﬂzomamom-lﬂmeﬂwl}l-mﬂdln $ob(t-2; cpppand 16943¢) @ melting
point: 224°C).

A mixture of t-2 (0.0002 mol) and Pd/C 10% (0.035g) in CH;0H (5ml) and tetrahy dro-
furan (5 ml) was hydrogenated at room temperature for 6 hours under a 8 bar pressure,
and then filtered over celite. Celite was washed with H,O. The filtrate was evaporated
until dryness. The residue was taken up in 2-propanone. The precipitate was filtered,
washed with H,O and dried, yielding 0.08 g of 6-methyl-2-{2-[2-(2-morpholin-4-y1-
ethyl)-piperidin-4-ylamino]-6-phenethyl-benzoimidazol-1 -yhﬁ'éthyl} -pyridin-3-ol (t-3,
compound 165, 72%, melting point: 159°C).

Example 21
Scheme U
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-/ HN, HCl r-3 LiAlH4 (0.0002 nol) was added at 5C
to a mxture of 3-{4-[1-(3-hydroxy-6-nethyl pyridm
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-piperidin-l-yl}- propionic_acid ethyl ester (r-1;
0. 00009 nol; nelting point:"172C) in tetrahydrofiiran
(10 M) under N2 flow The m xture was stirred at 5C
for 1 hour, {then at roomtenperature for 3 hours. A
MHBisRuMm of o and et hyl agetate were added. The
organiT | akernups sepamal &d, ndriedygover MySOL).
filtered it

3

and tr&_% sol vent” was evaporated until dryness.
The residue was crystallized“from 2-rrgpanone/ CH 3CN
dii sopropyl ethgy. The precipitate iltered off and

dried, yieldin pof| 2-{2-J I"™"(\3- Aydr oxy- propyl ) -
pi peri dm 4- ¥ , 6-di menyl - benzol nN\i H

lazol - | -yhnerryl'}-G- menyl - pyridm (r-2; 689 ,qre{\{ | OH
poi nt: 2090C). A Wixture of r-2 (0.0001 gl aTdtCH

2Gh 5 m) was cooled in abath of ice. SOO 2 (0.0005
mmde% df op \Wosezhe mixturge das siolrfed at
0 NlH OULL. At}]en at Qg errper---a-@ for 13<h S.
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atk coatme enper attrrg f orN n The s ent

evazpoarat ed until dryﬂe—g\qmi ng 0.06 g aﬁ\mOH
internediate r-3 (HO, 100%. This product was used

directly in the next redétion step. A mixtur&df r-3
(0.0001 mol ), morpholine (Q 0Q03yfpl) and K2CC3

(0.0011 in 5m S ‘Sphirred ab C for
6 hpé{na."ﬂ%ﬁ sol veny=was gvapgf at e mil drypegs: The
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vwas §HFhrat ed, \dii-&d er MR fillT\_é\glq €N
sol vent was evap8ramedintil dryness. The re§j H
(0.06g) was purifised by col umm chronmat ogra_g'%hy over
silica gel (eluent: CH2 2/ CH3OH NHUOHB8/'I1/1; 5mmj).
The pure fractions were collected and the sol vent was

o apteetaf -1 (mistusk ¢ig+drans) €0-§3 Wrmol), u-2 (0.0416 mol) and K>COs
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lair . o .

By Heh YR RS E ol g PRy s SRRl fiosh Py e SP4y filtered

(and4he sobvepbuescevagrated. g residuei(Hyporas pungcz@m colymtanpl e

18hromatography over silica gel (eluent: CH,Cl,/CH;OH/NH,OH 97/3/0.1; 35-70pm).
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 HCI in water (50 ml) and
tetrahydrofuran (50 ml) was stirred at room temperature for 12 hours. K;CO3 (powder)
was added. CH>Cl, was added. The aqueous layer was saturated with KoCO3 (powder).
The mixture was extracted with CH,Cl,. The organic layer was separated, dried (over
MgSO0,), filtered and the solvent was evaporated, yielding 4.39 g of intermediate u~6
(93%). Analogously, u-5 was prepared.

A mixture of u-7 (0.0085 mol) and u-6 (0.0255 mol) was stirred at 120°C for 4 houss.
A 10% solution of K3CO; in water was added. The aqueous layer was saturated with
K>COs (powder). The mixture was extracted with CH2Cl. The organic layer was



10

15

20

25

30

35

WEFH0S058871

Scheme S Ourea POl 3\ HO C1I- Ns-3 s-2 HO CU NH,
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separated, dried (over MgSOy), filtered and the solvent was evaporated. The residue
(4.1 g) was purified by column chromatography over silica gel (eluent: CH2Cl/
CH,;OH/NH,OH 90/10/1; 15-40um). The pure fractions were collected and the solvent
was evaporated, yielding 1.6 g of intermediate u-8 (59%).

A mixture of u-8 (0.0048 mol), u-9 (0.0058 mol) and K2CO3 (0.0145 mol) in dimethyl-
formamide (30 ml) was stirred at room temperature for 24 hours, poured into FbO,
saturated with KoCOs (powder) and extracted with CH>CL/CH3;OH. The organic layer
was separated, dried (over MgSO,), filtered and the solvent was evaporated until
dryness. The residue (3.3 g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;OH/NH,OH 90/10/0.5; 15-40pum). Two fractions wete collected
and the solvent was evaporated, yielding 0.55 g of intermediate u-10 (26%) and 0.36 g
of intermediate u-11 (17%). A small fraction of intermediate u-10 was crystailized
from 2-propanone/CH3;CN/diisopropylether. The precipitate was filtered off and dried,
yielding 0.04 g (compound 175, melting point: 199°C). A small fraction of
intermediate u-11 was crystallized from 2-propanone/CH;CN/diisopropylether. The
precipitate was filtered off and dried, yielding 0.04 g (compound 187, melting point:
227°C).

A mixture of u-10 (0.0011 mol) and MnO; (1 g) in CH,Cl, (50 ml) and CH;0H (3 ml)
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
intermediate u-12 (100%). The crude product was used directly in the next reaction
step.

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 ml). The mixture was stirred
at room temperature for 12 hours. A 10% solution of K2COj3 in water was added. The
mixture was saturated with K,COs3 (powder). The organic layer was separated, dried
(over MgSO,), filtered and the solvent was evaporated until dryness. The residue was
purified by column chromatography over silica gel (eluent: CH,ClL/CH;OH/NH,OH
95/5/0.1; 35-70pum). The pure fractions were collected and the solvent was evaporated.
The residue (0.25 g, 80%) was crystallized from 2-propanone/CH;CN/diisopropylether.
The precipitate was filtered off and dried, yielding 0.183g of 2-{2-[3-(2,6-dimethyl-
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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The reaction was cool ed do to roomtenperature. The
precipitate was filtered off, rinsed with xyl ene and
di i sopropyl ether, and then dried, yielding 32 g of
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9 Hixdl A Photing @/FH1 6 2, EpichiSroRfdrin B9 1 PR il At (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
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 H2O. The organic layer was
separated, dried (over MgSOy), 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
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 K2CO3 in water
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Wil @.ﬂ&édZTﬁé aqmou“ﬁh@ef wasianaftedwith K,COs @dwder) 56d éxtactdd with

E?#y Zacet ’?gﬁg %%ggm%r g ac}iga[sg&%rj é%f; dllik[zﬂ c}\ﬁ%%oo, filtered
e eheelveatywas evenorajed With domessi Yiplde d8 émﬁl@ilefhatem-é

QRN The bAME prodad wae ReddatiRekly Brthetbx{ fémibn MgpO4) and
then filtered over celite. The flltrate was evapor at ed
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gugporated until dryness, yielding 1.8 g of
internediate s-9 (95% nelting point: 2600C). A m xture
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unesidue Vdasytalmsp wither 1086 SCdulmmﬁusﬁOB irf waset. Bhe ayeensilayer was
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2mﬁtmgmmnhé98°d])| sopropyl ether. The precipitate was
filtered off and dried, yielding 0.47 g of

| Pf@HpIesl ate s-11 (67% melting point: 136C).
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CH3CO2H (0.3m ) was added at roomtenperature to a
m xture of s-11 (0.0005 nol), 3,5-dinethyl-aniline

w@ 2008088870l ) andNaBH 3CN (0. 0006 nol) in CH3QNT/BB2004/053620
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m ). The m xture was stirred,at roomtenperature for

30 m nut es. CH3CO H (0.3 n 9Was added. The m xture
was sti rred roomterrperature for 6 hours. The

sol ve O eVﬁ@ d until ss. The_r£siydue was
taken@D or gam I ayer was S with
a 10% utlonO‘ aé(Bln wat e |ed(o r N\vpSor,
flltered mas evap ed ungi |l _dryness.
The residue ur| i ed by :@/WOH
chr omat ogr aph)Ho Hgel (el uent H N

CH2Cl 2ZCHRBOHTNHAOH 90/ 10/ 1; 5nm . The pwise fractions
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WO e®sass87was t aken up in 2-propanone.

and then filtered over celite. Celite was washed with
H2O. The filtrate was evaporated until dryness. The
The pr ecP@I/EP1084/053620
was filtered, washed with and dried, yielding 0.08
g of 6-nethyl-2-{2-[2-(2-norpholin-4-ylelhyl)-

pi peri dm 4-yl ani no] - 6- pheneftyl - benzoM conpound 165

72% nmelting poipt )\ 159C). Exanpl e 21 Schene
NH an;d—x THF u- - -NN—OHu8HfN\HOC|u

_\_\‘J U- 11sd0O u- 1@ u-

Am ure of Wdﬁe CLSF tran (O 037 I@A

0(0.0416 rrﬁl )Nand k2co8 FB! 11360l ) was st"'l ry atHel
00C for 12 hgurs. H20 was added. The m xture was

extracted with CH2A 2. The orgam c layer was

separated, dried (over MgSH4), |a and the
sol vent wa apor at ed. The resi due Ll ) was

purified b | um
H,N
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A mixture of x-1 (0.0635 mol), x-2 (0.0635 mol) and K2CO3 (0.19 mol) in CH;CN
(110 ml) was stirred at 80°C for 12 hours, then cooled to room temperature, poured on
ice and extracted with CH,Cl,. The organic layer was separated, dried (over MgSOy),
filtered, and the solvent was evaporated until dryness. Yield: 20.2 g (96%). HC1 3N
(200ml) and tetrahydrofuran (200 ml) were then added and the reaction was stirred at
room temperature for 12 hours. K,CO; was added. CH,Cl, was added. The organic
layer was separated, dried (over MgSOy), 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,/CH;OH. The organic layer was washed with saturated
K>CO; solution, dried (over MgSQ,), filtered and the solvent was evaporated until
dryness. The residue (9 g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;OH/NH4OH 90/10/0.5; 20-45um). Two fractions were collected
and the solvent was evaporated. Yield: 0.7 g of intermediate x-5 (10%).

A mixture of x-5 (0.0018 mol), x-6 (0.0022 mol) and K2COj3 (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,Cl,. The organic layer was separated,
dried (over MgSQy), filtered and the solvent was evaporated until dryness. The residue
(1.4 g) was purified by column chromatography over silica gel (eluent: CHCly/
CH,OH/NH,OH 93/7/0.5; 5-40um). Two fractions were collected and the solvent was



chr omat ogr aphy over silica gel (eluent:
CH2d 2/ CH3OH/ NH4gH 97/ 3/0.1; 35-70mm. Two fractions
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yielding 3 g of internedi at;=7= u-3 (trans) (29% and 7.3
g of internediate u-4 (cis) ](“71%. A m xture of u-4
(0.0279 nol) in a 3N solution of HOJ in water (50 m)
angpotasidl ¥ieyd 0oy effintebledidty xATa31%}) andrOeig af intecroediate x-8
erature for 12 hours. K2CO (powder) was added.
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, yielding 0.0 (conmpound 175, nelting
199C). A small fractlon of internediate u-11
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A m xture of u-10 (0.001 1 nol) and MnQ2 (1 g) in
CH2A 2 (50 M) and CH3OH (3 nl) was stirred at room
wao eovpessarure for 12 hours, and then filtered OREF/EP2004/053620

celite. Celite was washed w?}eh H O The f||trate was
evaporated until dryness, 31 ding 0.5 of

internmedi ate u-12 (100%. The crude product was used
directly in tneb Awaction step. CHSCOZH (0. 2B

was added ;—e\ tﬁﬁ u-12 (0.0005 ,

NSO et i 1ind (0. 0006 HxBYY andNa (0. oo'é

mol) i n W tirreédsat
t enper uref:Ir\(_?Q A fi o sol ugjon OFK coﬁ{n@/

wat er was addgg. The mixture was sat urated Wit h K2CO3

(powder). The  organic | ayer was separat ed, chl ed (over
MySO 4), filtered and the solvent was evaporated unti l
dﬂ( m&&a of Y425010051 6huh an@$-1[70.0073 @6l) byas stirtadran 160°C for 2 hours,

%M%W@Fgg% c@,&%@&ﬁ%&% Wa,?]hed with K,CO5 10%,

5 fdrigd (averMaRBrleliierd ard telselyrat Wn%e‘%m\a@ﬂ pntgleyness. The residue
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GRS YRt Aoty TR b et 04&3%5-’@1 RERR-R R O g of
on‘err@dlw4 (1(?@@0111«/0@6200@9 wasdqgsed/direct]y dp{hepggt reggtion
Qudg. V-4 N OH EtOH HO NH2 N H <\

1

[

15 A mixture of y-4 (0.0001 mol) and Pd/C (0.03 g) in CH;0H (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-{3:[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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worRoosasss7of nor phol i ne (0.0116 nol ), epi chl or oPGHEP2904/053620

(0.0116 nol) in ethanol (30,y) was stirred at room
tenperature for 24 hours. THe sol vent was evaporated
until dryness, yielding 2.08 g of internediate v-1
(100% . The|crude product was used di rect in the
next react step. A nmixture of vl(l mol ),

pot assi u alim 0. 0127 in
%m_;thyﬁ" or mam de g%'&‘\‘ duder reflu r

hour s he sol vent was evapora %_g
taken up ilg @2CI 2 and washed Wlt rga , HClI
| ayer was s€parated, dried (over MgSOH4), flltered g)
t he sol ventNbas evaporated until dryness, zg’i el di ng
g of internediate v-2 (100%. The crude product wasNH,

used directly in the next reaction ste ' e ..
SOLLA00933 my Y)MS)ad%ﬁﬁidirmwsgﬁ hetes 9@&@@%@01) in
@bOLBO ml\)iShéinhxnﬁre hambtirBAEC5 @ for 2 Homsr andThen stiged atiroom

hiGn 98 R & §se?h@1‘e§1@ﬁéawas
(B B L APl
mgpeéﬁégppmywee@’h; A aiovs i ano”#?fgwﬁlchg‘glagd dried.

hayiar 0. 465y efinteraédise w2 i HK2A08%)powder ) and extract ed
vvi th CH2Cl 2/ CH3OH (95/5). The organic | ayer was

1%%&&3 %g z-ZCH) '()Sfil I(’lgly eLLOB g%%@?}néﬂ)f dnldtlfo_b@g (@P& Iihg'l?m dJmethyl—

ness,
d‘prmamJ@q @delbfvés sﬁm@d at 80°C for 4 hours poured mto ice wa er, saturate

with K,CO3 and extracted with CH,Clo. The organic layer was separated, dried (over
MgS0,), filtered and the solvent was evaporated until dryness. The residue (1 g) was
purified by column chromatography over silica gel (eluent: CH,CL/CH;OH/NH4OH
93/7/1; 10um). The pure fractions were collected and the solvent was evaporated.
Yield: 0.22 g of the free base (26%). This fraction was dissolved in 2-propanone/
diisopropylether/HC1 7N and converted into the hydrochloric acid salt. The precipitate
was filtered off and dried. Yield: 0.25 g of 4- {(3 5-Dimethyl-phenyl)-[3-(3-hydroxy-6-
methyl-pyridin-2-ylmethyl)-2-(2-hydroxy-3 -morphohn-4-y1-propylammo) -3H-
benzoimidazol-5-ylmethyl]-amino}-butyramide, HCI salt (z-4, compound 178, 4 HCI,
24%, melting point: 164°C).

Example 27
Scheme AA

aa-3 aa4



(80% . The crude product was used directly in the next
reaction step. Internediate v-5 was prepared in an

wW@pabosgsts way to the procedure described for PCT/EP2004/053620
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i nternedi ate u-8. Internedi Lfes v-7 (2 g; 31% nelting
poi nt: 1840C) and v-8 (2.1 '2 " 33% nelting point:
2080C) were prepared in an anal ogous vvay to the

procedur e\ descri bed for preparin -11

| nter nkdi Ate\v-9 (@.77g; 77@64ne m(hébéga was
prepared in an Nog dure

descri bed for thn-o ,te u- 12 CO2H (0.2 m) was

added at roomte,g.perature to a mxX of v-9 (0.00047
nol ), 3, 5-dinethyl-ani Une (0.00056 nD and BH3CN- on
solid support (0.000705 nol) 4n CH3OH (10 m ). The

m xture was stirred at room perature for 18 hours
The solid supportnwds fil#sred off, rinsed vvltNh

extract ed vvitH)' /CH3>ﬁ}sdlm(sQi§¢r6) The or y
was separated, ggied (overCMMISAOH, filtered é.'n he
sol vent was evaporated until dryness. The resi @t wadH
purified by colum chromatography over silica gel

(£ hﬂgﬁpfe ggtgl'ﬁlg 9 Qrha3ab), Mﬂéﬂdt B34 %)) dhd 0%56(73%1@1)34 6B in
eI E e e FyaerEa p5og R et a7 HonlBeureg an
dicg rsatpatedrveth KiGQsapd @p;ﬂcml tvath CHi(d.. dhe efgpiie dayer wesseparated,
f dﬁeﬁ%\%@l Mgsb& fifterdd bikfithe X(?l@éxﬁ! g e@ap@r'é‘[ledﬁmﬁlf dryness. The residue
3(8[{5&)%%6 pl#iiﬁ c_oﬁp@oégw rhy) over sJ] é’a gel (%lu(ent E}ﬁ'j&o KY-
beﬁgmm@m%/oyh Aatotfydclios-ware hgllecisg phditha sadvent wey - 10;
gl xﬂlZﬂ,Fl@E&’q:z rml Ms AN frokPEEOH/BXRGFnEne? 3
Silsopropy\riv tﬂ’e-r 'Hl_c'a prec1p1¥z\{i*e was te(r)éd aNnd dried. Yield: 0.75 g of intermediate
aa-3 (compound 311, 16%, melting point: 160°C). F2 was crystallized from few
CH3OH/2-propanone/dnsopropylether The precipitate was filtered, washed with
diisopropylether and dried. Yield: 0. 4 g of intermediate aa-4 (compound 336, 9%,
melting point; 202°C).

and the _filtra oncent ¥af,gd The reS|
aa-ta'u% /_t\ h A) sol uti orHof K K2 N The
am.@zousw N ategnoii h
r

A mixture of aa-3 (0.0005 mol) and MnO, (2.5 g) in CH,Cl, (50 ml) and CH;0H (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:

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

A mixture of aa-5 (0.0004 mol), aa-6 (0.0005 mol) and BH;CN- on solid support
(0.0007 mol) in CH30H (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.
The residue (0.25 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 95/5/0.5; 5um). 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-5,6,7,3~
tetrahydroquinoxalin-5-y1)-2-(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-



CH2Cl 2 BH3CNon solid support w6 w7 Internediate w2
was prepared in an anal ogous way to the procedure

walewswosdsed for i nternedi ate u-8. | nternedi at eSPUE/EP2004/053620

(0.28 g; 28% and w5 (0.02 5 3 2699 were prepared in
an anal ogous way to the procCedure described for
internmedi ate u-10 and u-11. Internediate w6 (0.020 g;
80 thylhsminoddanetyliphemyl)-ethadod (paw® campound 10862506, aaxdtihg mwint:
gg?gﬁlbed for internediate u-12.

[ (3, 5- Dm enyl - phenyl ani no) - met hyl ] -2-(3-[1, 4] oxaz

gg sél - propyl am no) -
dazol -1 -yhnet hyl ] -6-net hyl - pyridi n-3-ol (w7,

conmpound 174, 0.007 g; 28hem@dBprepared in an
anal ogous way to the procedufe described for conpound

v-10. Exanple 24 SchenmeX N K2COB1CH3CN " NHBoc 2-
HCI 3N, THF NH, x-1 x-2 r x - , HJO <\y K2CO3, DM
x-10 Li Al H, THFAmxtureofx1(00635nDI) X- 2

(0.0635 nol) andK (O 1 nDI) in CH3CN (14Qm1)

Tktezcgr ga
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aa V\%%C' ad/ru_s N on |ce aNrdi ext /acy, €H2Cl 2@\
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erN aésaderMF dr\l—e’d ern "
filtered, ent was evapor at ed Lﬁﬁ@fﬁiﬁl&
dryness. Yield: 20 fcy (96% . HA 3N (200m ) "an
tetrahydrof uran®200 nm) were then added and *Re o
reaction was stirred at 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
was taken up in diisopropylether. The precipitate was filtered off and dried. Yield: 0.16
g of intermediate ab-1 (4 HCl, 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 ige, saturated
with K2CO; and extracted with CH,CL. The organic layer was separated, dried (over
MgS0y,), filtered and the solvent was evaporated until dryness. The residue (0.45 g)
was purified by column chromatography over silica gel (eluent: CH>CL/CH;OH/
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.
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
Scheme AC

O N HO -~ K,CO,, DMF
N— N
H N cl
ac-1 ac-2



roomtenperature for 12 hours. KsCO3 was added. CH2Cl 2
was added. The organic |ayer was separated, dried

W@ ooost0598gS0ON, filtered and the sol vent was evapOr/APEd4/053620
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until dryness. Yield: 8.4 internmedi ate x-3 (609 .
A mxture of x-4 (0.0173 rml and x-3 (0.026 nol) was
stirred at 125C for 4 hours, and then taken up in CH
CVCH 30H. Thegoar ic layer was washed with sajfurated

sol utlon \drred (over MgSO4), filter nd\t he
solozenh S ted until dryness. The res

g) wWag p | edN m chtone®ogr, y ove silica
gel (el uent N-GKI2 %NI—MCH 98710/ 0 45RY) .
Two tractiond we ol lected and the sol v =$ OH

evaporated. Yield: 0.7 g of internedi ate x- 5"{1.
m xture of xa&3(0.0018 nol), x- 6 (0. 0022 nol ) agadK
2CC8 (0.0056 nol) in dinethylformam de (20 m ) was
stirred at roomtenperature fo 2 hours, poured on
ice, saturated wth KCGBand racted with CH2CIZ
The organic IayelHO 'S separ 4'ed 2&ried (over My
filwesed and the sg nt vvas eaporat/egkuntlr| ess
'Fﬁ‘é d’u_j 4 g oolu

chronaafography oN-e{ ICQ éf‘s el uen\t‘“/
CH3OHTNHAOH 93/ 77'ON - 409“‘3@ of racti onsh D/\

col I ected and theesol vent M/aase’{}'apbr ated. Yield: 0.29 g¢,
of intermediate x-7 (31% and 0.2 g of internedfate
x-8 (22% . SOCCl 2 (0.0015 nol) was added at 5Cto a
Mintekrédated ack3 TofPodAB37 /M%), rhektikg it 22 3420) ad)ac-4sempound

Y597 Vi MR bk 568wt shthesfrel ek @‘%@%E S
v@éc@?é&r%$€@?dW|aﬂ'Wﬁés%bUtWK&@ﬂH§e Gsefi@an up

in Diisopropylether. The precipitate was filtered off

amﬁétnﬁédlﬁé ac-%i(80%,; m&uﬂ@&m MSQC?ge% %gieakﬂ aceSrd{pi@ the
Sa no
@‘8“%‘.‘”&‘??@1"’3‘#‘? ‘g‘%’ﬁg‘ B ) and K20CB' (0. 0015

nmol) in dlmethlforrmmde 20 mM) was stirred at 800C
f Binalgompomsl, 2-Ko{[2- €2 Hydrogy-ethe]) vimmethyl-ghenylamined-mgthyh -2-
K{%G@)@H&M&I @ef)ﬁﬁnmb Berzblafill28CH @t thyl R pyridig 3l Cac-7, ;
an
ogty 1 ShALReflepnng 120GV %%%’i%%m%d?n%[@@ﬂ.edue
(moqe?lu@)dem@e@inrﬁmlec@mw@cﬂau?m chr omat ogr aphy over
silica gel (eluent: CH2CyCH 30OHZNH4CH 93/7/0.5; |1 QOm.

Themipl 30 f ractions were col |l ected and the sol vent was
evaporated. Yield: 0.023 guf.iAfernmediate x-10 (139.

el

CH,CI,

e H\f" o~
Y/,
socl, a4 M N
ac3 — O ) —\_\ —_— 20 N
N

ad4 ,4HCI

7/
( cl N
D/\ CSZCO DMF \ Q D/\
H N
\ i%o



Li Al H4 (0.00008 nmol) was added at 5C to a m xture of
x-10 (0.00004 nol) in tetrahydrofuran (10 m ). The

worRoossss7ivas stirred at 50C for 2 hours, pour ePICT/EPI04/053620

10

H2O. CH2d 2 was added. The gani c | ayer was

separated, dried (over MyS ?’, filtered and the

sol vent was evaporated. The residue (0.023 g) was

Hufe'nﬁécmie k1 COHAN100%) omssyathesipdd/acoording 3o the paocgéiire described

(fg} RCh2ZCH3OHTNHAOH 92/8/0.5; 1O . The pure

rac |ons vvere col | ect ed and t he sol vent was

evapor at ed Yield: O.

ineaé cprpppLE &%ﬁﬁ%ﬁ@h@%@%ﬁ -Rdrespr pyrislin2-yimethyd)-2nidyr
1Bph@inby ) propylahiab)-SHAenzoimidazol-5-ylmethyl]-amino} -butyramide (ad-

A RSB oL T P g b e e
szm@d@revlsm@ﬁdsﬁO@B@mmpoun P CH3OH H2N A ni xt ur e

ofy-2 (0.0012 nol) and y-1 (0.0073 nol) was stirred at
dxr 2 hours, and then taken up in CH2Cl 2/ CH3COH.

The organic | ayer was vvas%ggﬁw&ﬂw K2CO8 10% dried

(over MJSH). filtered an € solvent was evaporat ed

unti | dryn@e_/i{mg residue (1.5 g ?ﬁ e, bt edhy
col um chr omat ogr @/\SHI [ c%@ (‘el'uent: CH2Cl 2/
CH3OHZNHACH 96/ 4/ OH he pure fractions
were col | ected and‘“t"ne sol vent wasaexaporated. Yield:

0.08 g of internedl y-3 (11%9. A solution of y-3
(0. 0001 nol) |nN OH 7N (15 m) was red at
800C in & 5 PSeI for 24 hpu{s. The? nt was
evaporateel/un onYl &l do 0N6X5 g of

i nternediate y- zﬂ%\Nl “he crude N(g@@,@y{ig@z@used

directly in the next reactlon step. A nitx OW/- 4
(0.0001 nol) ance®d/C (0.03 g) in CH3OH (384 nl) was
hydrogenated at roomtenperature for 2 hours under a 3

bar pressure, then filtered celite. Celite was
washed with H2O The filtra evaporated unti |
dryness. The resi was cr st

I I i zed from N
ropanone/ Di i so r | et her.[ Jhe precipitat V\E/g
ae_@i&ﬂl N\ ‘?\\N

15

20

and HO d

N
CH,CI, N N ) _/ _\_\
N—Q o BHON N N
H N on sofid support H—<\ H
CH,CO,H, CH,OH N

aeb

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 CH2Clp. The organic layer
was separated, dried (over MgSQs,), filtered and the solvent was evaporated until
dryness. The residue (11 g) was purified by column chromatography over silica gel
(eluent: CH,CL/CH;OH/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%).

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



dried. Yield: 0.034 g of

2-(4-{3-[1-(3-Hydroxy-6-net hyl -pyridin-2-yhnethyl)-4,6
wo 2@sm888hy | - | H- benzoi ni i dazol - 2-yl am no] - pr opyP¢FEP2004/053620

hoh -2-yl)-acetam de (y-5, ﬁgnpound 191, 55% nelting

poi nt: 148C). Exanple 26 Schenme Z SOCL CH2Cl 2 HO

z-2K2CC8, DWVF z-2 + , HC z-4 sSOd 2 (0.0035 nol) was

added drop wise at 50C to a m xture of zrl (0.0007

MAihgl compduind GHEA-NaByl-d-) [2-(Bhrorphotihtd-gl-pweysylainp -343,86- 5C

%&Hpgﬂﬁ% meﬁmglz AEShdnb§iiiha201-9- %ﬁé}t eﬁgf) Dropan-

was evaporated u t rynpes
The! (ped; epmponpds235ak bh: Bplting pept dH5E) Fs @tq%’ﬁlze ording to
5 phepiopddudd desotited fforl final @doponedie® Wi th H O and dri ed.
Yield: 0.415 g of internmediate zr2 (4 HO, 100%. A
%#}eﬂor)z 2 (g 001;]'r Irr?l) Z>d3(? 00r1ﬂ6) nol ) and K2dCCB
i n di methy orgl_am § 80 was stirre

at 8Q0C for 4 hours, pour ice water, saturated
with K2Cg 3 and extracted with JCH O 2. The organi c

| ayer was separated, dried (o MySq 4), filtered and
the solvent was evapgrated wntif dryness. The res: due

(1 g) was purified—gy col unnkc]hra@mat ogr aphy @ﬁ
1

si |l i e&,ge | uent: 2ZCHOHVEL( H, 93/ 7/

Tisd {p\r_a(ct [ ent was /@\
evap%,eed Y}F&—robf"zci%QM'free base
fracti on was di ssol 'i‘/e ci N 2-propanone/
di i sopropyl et hef? HO "7N and converted into thef-3
hydrochloric acid salt. The precipitate was filtered
10 E (@ant%ﬂ -§ (E%HI& 9loge A?/ Qraé %?%f%%%d aé:;:%r)((hn_g to the procedure described
-yhnenyl) 2- (2- hydr oxy- 3 no f
hoI i n- 4 yI pr opyl am no) - 3Hbenzoi m dazol -
SFilineiipbinddy (@ )5-Dishetiydphety])-[RAB-nsmpliolip 2>yl4pramyipoin o)3-
168 6 4 iny1 394 B fuh A TP BEnz0h 352015y Imethy]]-amino}-ethanol

15  (af-3, compound 233, 24%, melting point: 140°C) was synthesized according to the
procedure described for final compound ab-3 but using K>CO; instead of Cs2COs.

Example 33
Scheme AG
fe) N AN CSZCOa, DMF
\_/ —\_\ H + | .
N—<\ N Br
H N cl
ag-1 ag-2
\ =
Ju— N Br \ J~Br
O N /\ N
N OH * N
N_<\ ﬁ N—<N
N H S OH



Exanpl e 27 Schene AA aa-3 aa-4Cs2C03, DVF HN - OH N
aa-1 aa-2 CH2A 2 / O BH3CNon solid support aa-5

WERBSORHICH3OH aa-7 A mixture of aa-1 (0.0104 PGI/EP2004/053620
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aa-2 (0.0114 nol) and Cs Oﬁ (0.0034 nol) in

di met hyl f opnam de (40 m) '%’stirred at room
tenperature for 12 hours, poured on ice, saturated
with K2CO3 and extracted with Cl 2. The organic

| ayer was separated, dried (ov MpSO4), filtered and
t he sol vent was evaporated wpt ™ dryness. The residue

(8.6 g) was purifi eg{%g col um_<hr omat ogr aphy over
P)
N

sili,gg gel (el uent: \Crel 2/ B3RP NHAOH 94/ 6/ 0.
tagact+-on, col Ilect ed and™t he spl yeny,_was
evapdcat ed.” Vi € ﬁ ~B2. BRlcNWAS Cryst iz

CH3qH 2- pr or anoné/ \giN.gopr opydicttal . The premm
was filtered and gsi ed. Yi &M%HEH g of internedi ate
aa-3 (conpound 311, 16% nelting point: 160Q0C) %2
crystallized fromfew

H/ 2- el di i : 3 i
CHEARASA ARS8 WTSOR L S TR SR
desqribed fordntgrraqdigiestaardandiagtde aa- 4 (conpound 336, 9%
melting point: 2020C). A m xture of aa-3 (0.0005 nol)
AnENRSdide ag-5786%) Wik %}h&@ﬁed(a'é&)rmhg tcoghe pfodddiire (ésestbed for
g‘ﬁ%%%fﬁ# Vas stirred at roomtenperature for 3 hours,

Pt ered over celite. Celite was washed with
CH2d . The filtrate was evaporated until dryness.
Yrigdl gompow 3y(% f[31(friBeemertyridie-2admethyiy2e63-morpbelinediyle of
Aftopy14RinB OB -B¥R) dimidazyl B - fiReB P amif} ) 4-methy Bpiai) -peopan-1-ol
S(%lg-lfi cc?rln'lﬁjtpug(ritlm, 56%, melting point: 141°C) was synthesized according to the
procedure described for final compound aa-7.

B'rl'vvo

Example 34
Scheme AH

ol

socl,

CH,Cl,

\ 7 Br i(O \\/
g W Q a2 N
ags— O —\_\ Y "2 _0 N
N N
H

ah-1 ,4HCI

< DACI Cs,CO, DMF N_(N
N H \N
o

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-
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.



(0.0007 nol) in CH3CH (15 M) and CH3CO2H (1.5 m ) was
stirred at roomtenperature for 24 hours, and then

Wwo pdosesssdt The filtrate was evaporated until dPGTEBZ04/053620
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S ent et ey

The residue (0.25 g) was purj.fied by col um
chr omat ogr aphy over silica géQr (el uent:

CH2d 2/ CH3OH/ NH4gH 95/5/0.5; 5mm). The pure fractions
viexampledd ect ed and the sol vent was evaporated. The
resi due was crystallized ropanone. The
precipitate was filtered g@%ﬂa‘nez%lpdrl ed. Yield: 0.068 g
of 2- (2 {[3 (233-Di net hyl -5, 6, 7, 8- /'*N

tetrah um)xalmS yl)-2-(3- m)fN

hol m4 I amﬂ)) 3H benzoi m daz 5-yl"ﬁﬂtﬂ@f |- am
no} - 4- met hy ph noDH(aa-? sefipound 193, 25%
mel ting point: rrple 28 Sghene AB SOCI 2 aa- 3

CH2CI 2 NH SOd 2 a(.Q 016 nmol ) was addggd drop wise at 5C
to a solution of ,aa-3 (0.0003 nol) |n CH2Cl 2 (0.0016
nmol ). The m xt re was stirred at 5C for 2 hour/s and

then stirred pegm t enperature for 12 hourgN The
sol vent was eva ed until dryness. The rdsj was
taken up in dii opyl et her. The ecipitate
fH%@dﬁN&Ran dried, Yield 0gl6 |y—Qf intefnediate
ab-1 (4 HA \7 . 13aiur e of ab-¥ (0n0Q03 ol

ab-2 (0. 0003HMD Cs2C3 (0.0016 m)l) nm(

di mei | hyl f or mam de(25 m) was stirred at OH

hours, pouredign ice, saturated with K2CO anda,_4
extracted with CH2A 2. The organic | ayer was
separated, dried (over MySq 4 AJfiltered and the
sol vent was evaporated unti | ness. The residue
(0.45 g) was purjfed by c8™Numjy chromat ogr aphy~over
silica gel (elu NHAOH 89/ 1

| @) . Thepurefr ions a(‘:?)Ile ed andt

po},a

crystal lized fhem ? o%ngﬁ) '&’llsoprop
dHiN @ % Wi th H20 aRd M

precipitate wa

Yield: 0.07 g ofi54- {(3 5-

Di net hyl - phenyl ) - [ 3- (2, 3- dlnenyI-S 6,7, 8-t et r ahydr o-Hf
I noxahn-5-yl) - 2-

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.

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)-
propan-1-ol (ai-7, compound 218, 70%, melting point: 198°C) was synthesized
according to the procedure described for final compound aa-7.



(3-nmof hoh
-4-yl - propyl ani i no) - 34 benzoi m dazol - 5- yhnet hyl ] - ammo}

WO baospgssarri de (ab-3, conmpound 213, 17% nel ti nBCPBP2UN4/053620

al

5
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1090C). Exanple 29 SchenmreACK CO, DWW 1/4 H ac-1
ac-2HO ac-3 ac-4 MO, ac-3-""on solid support CH3CO2H,
CH3CH ac-5 ac-7 Internedi ates ac-3 (conpound 327, 24%
rdaimpe@oi nt: 254C) and ac-4 (conpound 359, 17%
mel ting point: 2420C) wer g s¥y{utAesi zed according to

t he procedure described for rpternedi ates aa-3 and
aa-4 but using K2CO3 instead ff CS2CO3. Internedi ate
ac-5 (80% nelting point: 20B0L) was synthesi zed
according to the oceduré*N'de cribed for intepnmediate

N

aa-5. Final conpbl T

2 [6-{[2:(2- Hydrt hyl ) - 5<get hyl - phenyl a- et hy

| OO, N

*"( ?\oJ/l_n\_él\ NDr N hengoi azol {| Imat@\

2p§/r| di n- 3- oIN—((\a c%nfﬁa &Migz 81% MNE@AN

p0| nt: 192C) was ¥y hesi zed according to the

procedure des¥tibed for final conpound aa-7. srxanpl e o
30 Schene AD SOCL ac-3 \ _ / CH2CI 2 ad- 1l nternedi ate
ad-1 (4 HO, 100% was synthesized according to the
procedure descri bed

Intermediate aj-1 (4 HCl, 100%) was synthesized according to the procedure described

for intermediate ab-1.

2

Final compound 4-{(3,5-Dimethyl-phenyl)-[3-(1-methyl-1H-benzoimidazol-4-
ylmethy1)-2-(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-ylmethyl]-amino} -
butyramide (aj-3, compound 230, 21%, melting point: 206°C) was synthesized
according to the procedure described for final compound ab-3.

Example 37
Scheme AK
o' ¥ g\/\/‘\ K,CO,, DMF
ak-1 ak-2
\
(o N \
U O —
d \N N \
/s _\__\ \ +
- D/\OH s _\__\
N
NI j\ OH
ak-3



for internediate ab-1. Final conpound
4-{(3, 5-D net hyl - phenyl ) - [ 3- ( 3- hydr oxy- pyri di n- 2- yl et

W 00502880 B- PCT/EP2004/053620
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nor phol m 4-yl - proryl am no) - ?QE" benzoi m dazol - 5-ym et hyl
] - arndno} - bulyram de (ad- 3,°“conmpound 228, 17%
nmelting point: 1700C) was synthesized according to the
procedure described for final cpnmpound ab-3. Exanpl e
31 Schene AE NaH, DVF OH ae-1 2N OHN NHNH O
CHZCl 2 BH3CNon sol i d
ae-5 ae-7 A solution aof ae-2

| formani degg (30 nml) waso dto
gﬁ N0205 mbP) andNaH—0. 0226 in
et gy If\eMTa 0~ uP%r d at

500C for 48 hourw so?voemdsm@oﬁ evapor at m\ﬁ
dryness. H20 was aa'de Thenooictpa was ext rhcn

three tinmes w tha€H2Q 2. The organi c |layer was gz
separated, dried (over MgSH4), filtered and the
sol vent was evaporated until

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

described for intermediates aa-3 and aa-4 but using K>CO; instead of Cs,COs.

support CH3COZ2H,
(O 0246 m)l) in di
e-l

HO

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

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
Scheme AL

HN { ~
\
0 o Lo~
\ 7 \
SOCl, O/ \ N al-2 7\ 7

w3 o N - AN ) /é\
20Ul N— Dﬂd Cs,CO,, DMF NDAN

20

H N ﬂ_<\N
11 , 4HCI
ax al-3 o

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

Final compound -{(3,5-Dimethyl-phenyl)-[3-(3-methoxy-6-methyl-pyridin-2-
ylmethy1)-2-(3-morpholin-4-yl-propylamino)-3H-benzoimidazol-5-ylmethyl]-amino} -



dryness. The residue (11 g) was purified by colum
chr omat ogr aphy over silica gel (eluent: CH2CyCH

WQRAHFAE$8CH 95/ 5/ 0.5 to 93/7/0.5; 15-40m). TwoPCT/EP2004/053620

fractions were collected an%_the sol vent was
evaporated. Yield: 3.6 g of Pht er medi at e ae- 3 (419%
and 2.3 gof internediate ae-4 (269 . Internedi ate ae-5
(Hodamide (41-3) gopoudid 210,360 mehvaty poin1 13630 )rves santhesiadiing
Eag%gﬁﬁgé B Gurd B8CHibRAT: 50N cbBpSihlGRElAL € aa-5. Final

3-(4- Met hyl -2-{[ 2- (3-norohol i n-4-yl-rropyl anmo

t -pyrazm 2-yl nelhyl)-3H benzoi* | -ol (ae-7,
conmpound 255, 41% neltinschpwedM 1200C) was
syntheekied according to the progggure descrlbed fgr

final d aa 74y Exanple 32 A F P0G

SOCL -3 2C 3 FYF N ti 7ﬁ*ﬁ‘¢¢?ﬁ 1
af -3 CHIruerwmﬂ?$ (4 HO , 100% Rhs

synt hesi zed accordﬁhg 0 the procéﬂure descri bed for

i nternedi ate ab-¥" Fi nal am-2

compound?2-{( 3, 5- D_net hyl - phenyl ) -[ 2- (3- nor phol i n- 4-yl -
propyl am no) H®

(3, 56 1r i net hyl 381 n- 2-yl met hyl ) - 34 beH9 azo
| - Byl n%f% afn no} - et hanol  (af - 8—\corrpound %
nel t\rn/g p I e synt he ccordl ng to the
procedure deﬁ <% b

K2CO8 i nst ea

C33. Exanple 33 Sche N OH

am-4

HO
Br am-6 HO
MnGC, HO Br
am3 ——» 0 _\_\ - =
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N
CH,C
- = man SN N
on solid support u—<\ H
am _5 CH,CQ,H, CH,OH N
am-7 HO

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
described for intermediates aa-3 and aa-4.

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

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.



Cs2CC3, DMF N Br O ag-2 ag-3 ag-4ag-6 MO ag-3 CH2Cl 2
HN~ oons BoHIid Cs Nupport ag-5

WERBSORHICH3OH | nt er nedi ates ag-3 (31% and agPdr/EBD§/053620
wer e synt hesi zed accordi ng tg4the procedure descri bed
for internmedi ates aa-3 and aa-4. Internediate ag-5
(86% was synthesized according to the procedure
desgnpleesl for internediate aa-5. Final conpound
3- (2-{[3-(6-Brono-pyridi n-Zgyl mefchyl ) - 2- (3- nof
hol i n-4-yl propyl am no)- ~—
3H benzoi ni dazol - 5-y] et hyl ] - am no}-
ropan-lo/a\,\‘ag-l compound 267, 56%
14100) m_s/s_;hmqesi 2ed_accarding to

N—<\ OH

H N Br
an-1 an-2

m iﬁ(b
7N\ /N
O\_/N—\—\ + O\_/N—\__\
N—

ASmet hyl - phenyl ) - p

an-4

= HN

N:©\/
N OH
\ —
\
N an-6 N
MnO. /N
an3 — == O N HO /N
s/ _\_\ — > 0 N
CH,CI, \ N Y0 BH,CN- / —\_\ N N
H—<\N on solid support _<\ D/\H
N
an-7 HO

N
CH,CO,H, CH,OH H

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.



procedure described for final
34 Schenme AH SCCl 2 -

conpound aa-7. Exanple
ONCH2C 2 Internediate ah-1 (4

woio5/088% was synt hesi zed according to the prPCEHEP2084/053620

5

10

15

an

Fi nal

described for internedi ate ?5;11.
di-n- 2-yhnet hyl )-2-(3-npo f

conmpound4-[ [ 3- ( 6- Br ono- pyri
hol i n-4-yl - propyl am no) -

i m dazol - 5-yhnenyl ] - (3, 5-di net hyl - phenyl ) -ani m
o] - bulyrat”™ (ah-3, conpoug abl18% mel ting point:
82C) was synt hesi zed acco t he procedure
descri bed for final conpound -3. Exatnpl e 35 Schene
Al ai-3 ai-4 MnO ai-6 ai-3 2 O BH3CNon solid
support CH, CO H, CH3CH ai-#®ar~ /™I ntepnedi ates ai-3
(conmpound 325, %\ nelting~point: 167C) ang =i -4
(conpound 358, 9 l[ting pains: 173C) wer
synthesi/zzed accor to the presedyrg descri for

?m-grne%lijf'f'@s_gs- and_ae- 4—nternedifate ai - (100%@\
wi&“synt hesi zedy-aCCpr di N§' tKL%IBYF pr ocedure ,\p_g‘é‘f@ém
for intermediat® ala-4 . Fi nal conpound H N

3- (4- Met hyl - 2adq 3- (1°-Tret hyl -1 H- benzoi m dazol - 4;y] met hy __o
1)-2- (3-mo

hol m 4-yl - propyl ammo) - 3H benzoi ni i dazol - 5-yl nenyl ] -arn NH,

| BRrmBiiER o) T (4 HCI, 100%) was synthesized according to the procedure described
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
procedure described for final compound ab-3 but using K,CO; instead of Cs2COs.

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

Table 1

Comp.

R’

Melting
point/salt

Synthesis
scheme

10

556

623

205°C

210°C




propan-1-ol (ai-7, conmpound 218, 70% nelting point:

198C) was synt hesi zed according to the procedure
waleassssed for final conmpound aa-7. Exanpl e 36 BCIEP®AG053620

I HNI r'V SKSOO | W2 7 ai-3 N < TH2 2 NCH 2CI 2

" Cs2CBN- , DW - < LJ |, ~ aj-1 aj-3 NH,
Intermedigte aj - 1 (4 HA _100% was synthesized i
Gewpr di n® 2o the proReédure |dAdiEiy beédaﬁi;r i n]t",é]ﬁﬁdi aﬁy%lthesm
No1| FEinal conpound (MH+ point/salt scheme
4- { (B, 5- Di et hy|l - phenyl
-4- yl met hyl ) - 2+ ( 3- nof
hol m 4-yl - propyl amm

[3-(I-nmethyl -1 Hbenzoi m dazol

b imd | - 5- hyl|] -
RS o

no}t butyram de (aj co 230,7°21% el ti ng
poi nf: 2060C) was syntjhesi zled accprding fo the

pr ocedure descrj bedtfor final conpound ab-3. Exanple
37 SchemeAK K2go3, DMF N C| ak-1 ak-2

4 H H 9.9 579 205°C K

5 H N i 9.8 561 K

=
6 H /\H >906 557 202°C K
OH
CH,
7 H 'l Jj\ 9.6 545 199°C K
: OH
/\N
8 H H 9.6 555 178°C K
HO
O/
9 H :z{\N/Sj 9.6 561 K
H
OH

I
10 H N 9.6 555 K
H




ak-3 ak-40 ak-6 WMhQO, ak-3- BH3CNo p solid support
CH3CO2H, CH3CH ak-5 ak-7 Internedi ates ak-3 (conpound

WGAB5/046% nel ti
12%

mel ting point:
to the procedure described f

ng point:

138C) we

5%

aa-4 but IIQI ng K2CC3 |ngipnd of CS2CQO3. nf@.pngd_;_a,t:ﬁg__*
GRup, (70%""\/\@5 synt hES"l zed pREFHY nﬁaﬁ { heMSiBg e uyvathesis
Ne-clr bhed for ilntery _ i 55 C,)I,.,P,Q“/ scheme
3- (2 {[ 3- (3- Menpxy- 6 me hyI pyrid n-2-y|nethy|) 2-1(3-m
of hpl i n-4-
vl -p ropylﬁrnnn)-Sbe ni dgéol-S- nmelhyl ] - am no}- ¢
-ﬂéthyl enyl )} propan-|-olj (ak-7{ conpoynd 219, 38%
el t) ng p0|nt: 1320C) s sypt hesized according to [the
pr ocedure descrjibed f®H finpl conmpound aa-7. Exanple
38 Schene AL SO H2Cl 2 Cs2CC3, |DVF , 4HJ
al -1 | ntermedi a Cl, 100% was |synthesi zed
accoyding to th descri bed_for |internedijate
ad21| Findl con 9.6 609 f76:C" K
- { (3} 5- Di net hyl 3- met hoxy- 6- et hyl - pyr|i di n
L D
] X
13 H /\” = 9.5 613 232°C K
HO
o
14 H 72’\%55 9.4 575 185°C K
HO
15 H ’%\ﬁ i 9.3 573 161°C K
HO
~
16 H % N : 9.3 572 190°C K
0 “NH,
17 H /‘{\N)? 9.3 573 K
H
OH

135C) and ak-4 (conppCTEPRB60053620
synt hesi zed accordi ng
i nternedi ates aa-3 and




yhnei 3i yl) - 2- ( 3- nof

hol m 4-yl - propyl ani no) - 3H benzoi rni dazol - 5-yhti et hyl ] -
w@edoso¥sshut yr am de (al -3, conpound 210, 16% nePCT/BB2004/053620

poi nt: 1300C) was synthesize%;according to the

procedure described for fina?”° conpound ab 3. Exanple
39 thpma,zﬁl\/l() | Cs CQ DME_ am2 am3 3 m_ BHRC

Sempld sufiport QHROoOZK2 CHaQHhGNNY| | m=d|1¥ am%gtheSls
(N‘P\npmlngl 308, 8% nel f| ng-lpoint - | 23868 R gmi ﬁ@l scheme
(conmpound 322, 129@ neltlng poi nt| 235C) |were
synt|hesi zed accordlng e procedure described flor

i Rger nedi gt es 4 bit er regdpat ¢ am 5 (46% K
was isynt hesi zed o the procedure descri ed
for | nternediat ql conmppund
4- Briono- 2-[ 6-{| - propy| ) - 5- net hyl - phenyl am
noj - nenyl}-z-(
hol ny 4-yl - propy
| 149am 7, gponpou
synt hesi zed acc
final conpound

oi m dagol -1 -yl met hyl ] - pheno
melst i hg @i n{: 18%C) was K
e procedure described flor

40 SchenmeAN O N K2CO3,| DMF

NOHHN <\ N 3
2SN
20 H H 9.2 573 189°C K
OH
Cl
21 H /@ 9.1 539 206°C J
~ N cl
H
/\N
22 H H 9.1 531 140°C K
OH
CH,
23 H 9 515 199°C J
/\u CH,
F
F| _F
24 H " 626 185°C K
07 nn,
/\
25 H N | g 545 208°C K

26 H /\NQBr 8.7 565 205°C K




an-4 an-6 MO, an-3 BH3CNon solid support C H3CO2H,

CH3Can-5 H an-7 HO Internedi ates an-3 (22% nelting
wWQoi0s588108C) and an-4 (19% nelting point: 20POIZEP2084/€53620

synt hesi zed according to the%gorocedure descri bed for

i nternedi ates aa-3 and aa-4 Dut usi ng KZCQB i nstead of

CS2 | nt er nedi-at ann 5 (82% nelt qurfl_ v
o) was Ry nt hdsi zed®&ccor di4§ViH t r ocetfifes Yyoihesis
d¥e.clr | hnr?s?nr inter ngd,j_a_t_%_altfgﬁ E’I"Sg 3{»}-@81&453113 scheme
3- (4 Met hyl - 2-{|[ 2- ( 3-
hali|n-4-vyl,- propyl ar‘rT q Unt 8- 17° K

J(i enyl - SH benzoi m dazpp 5y ‘get hyIT-zarri no}z- pﬁenyl )-p

ropan-1-ol (an-|7, conpdund (234, 5% nmelting point|:
165 was synt Hesi ze ccoriding tp the procedure
desclri bedHf or f|i naly gund 88- 7| Exapl ¢ 4198€heneAK

1%

HN Q ao-2 NH, @ N CH2Cl K2CO3, | DM H N - ,4HCl jao-1
a0- 3| O NH2
29 H N 8.6 517 130°C K
OH
30 H /\N/©\\ 8.6 511 186°C J
H “ScH

31 H /\N/©\ o | 86 522 212°C J
CH,
32 H ' ; 8.6 531 131°C K

33 H H 8.6 558 164°C K
0”7 "NH,
I\
- N
34 H LL&L H 8.6 555 225°C L

35 H /\N/Ej 8.5 505 210°C J

36 H ? 8.5 571 163°C K
F/i\F

37 H Jr\:f o 85 566 > 260°C K

38 H ﬁ””z 85 | 5% 175°C K
~ N




Internediate ao-1 (4 HA, 100% was synthesized

according to the procedure described for internediate
w@beod/osgBrnal conmpound4- {( 3, 5- D menyl - phenyl ) - [ R€/BP2904/653620

hol i n-4-yl - propyl ar ni no) - 3-

qunol i n- 8- yhiielhyI-SFLbenZCRQn dazol - 5-yhnenyl ] - am no}

-hutyram de (aQ-3  conpound 223, 16% nelting point. i
Crod) \/va§~35yntre5| ze@faaccordﬁ“‘f‘?&t&o Msss pt ocMgifipe | Synthesis
Mosdrihed for flir 1 +.).¢ n,po scheme
I nstlead of CS2(¢
t hat| were prepg
exanpl es. , Tabl ¢

tijvity Mass N
schgme 1 H 10 §
KConrp. R a WA iIng Synt hesi s No.
(MH) point/sal : 2080C K H 9.9 579
205 |0C K H 9.8|561 K 9. 6| 557 202 H| 9. 5 199C
KOH |9. 6 585 178C K MyOvE 561 R*OH 166 o) o 289¢ K
OHCgnp R2a R3a |Activi ty®Masls Mel tj ng Synthesis

-vu

t abl es |st conpcunds
ny one of the abqve

R np. R a
%P‘Rﬁ poi nt/salt K
2 H 10} 623 2100C

41 H N 83 | 515 210°C K
H,C
/\N
H

42 H 8.3 600 132°C K

.

43 H 'l E o, | 8.2 531 231°C K

HN._O
44 H -y 8.1 574 K
OH
X
s l L
45 H - N 79 530 145°C K
0~ "NH,

//N

/\N/Q/\/
46 H H 7.9 552 150°C K
47 H 'y : ) 7.9 531 158°C K

0=8=0

48 H 2y 7.7 609 K




No. (MH) point/salt scheme 11 H 9.6 609 K 12 H 9.6

609 1700C K| 13 H 9.5 613 232C K 14 He "H 9.4 575
wad®eesssib H 9.3 573 161C K n 16 H 9.3 572 190BCX/KP1094/053620

NH2 17 H 9.3 573 KConmp. R a Activity Mass Melting

Synthesis No. (MH) point/saft scheme 18 H 9.6 549 K

MH 19 H | 9 3 557 185C K Q0 20 H 9 2 573 189C

OH
Gomm1 H &2 539 2060R2] 22 |HAGivily 53Massyopc Melting 5 Sypghesis
N5 109C ] El24 H 626 185C K H T OB g gomifselts g scheme

HC Z
/\NI;/\/
49 H H 7.4 568 114°C M
k 7 225°C K
50 H oy /© 73 62

\/H CH,
51 \©/ H 7.2 515 176°C J

CH,

52 H -CH,-OH 7.2 412 192°C A
53 -CH»-OH H 5.6 412 134°C A

S
/ P
54 H oy 613 194°C K
H
Q
/ L
55 H ~y 597 228°C K

56 H A 613 220°C K

P
57 H ~ 597 230°C K
H




OH 26 H 8.7 565 205C K HConp. R a Activity Mass

Melting Synthesis No. (M) point/salt schenme 27 H 8.7
wG1®58388Q K 28 H CH3 8.6 501 195C K 29 H 8. 6 SRIT/EBIO453620

K OH 30 H8.6 511 186C 31 H § 6 522 212C 32 H 8.6 531

1310C K 33 H 8.6 558 164C K~ H 8.6 555 225C 35 H 8.5

505 2100C 36 H Q 8 5 571 163C K 37 H 8.5 566 > 260C K

J&bkd 28. éo ds7 ing4a sytthesGchend ly oMIS S
Mel ting Synthesis No M) point/salt scheme A 39 H
8.5 560 K NH HO' 9H34 .4 515 2090 K CH3 41 H 8.3
515 210Q0C K H3C 42 H 8.316001132C K
O ’ SN CHj
N N N
K/ ~ N T N CHs
! s
Comp. R™® Activity Mass Melting
No. (MH-+)  |point/salt
58 -(CH,),-OH 94 559 180°C

H2
59 /\/T)]/ 96 600 170°C
NH,
60 \/\g/ 9.5 586 138°C

61 ~(CHy):-OH 95 587 170°C
OH
62 /\/\g/ 9.4 601 121°C
63 ~(CH,)s-OH 9.3 573 137°C
64 ~(CHy)s-OH 9.3 601 120°C
&
65 N\) 9 628 169°C
/\/
66 ~(CHy)o-NH, 8.9 558 196°C
CH, '
o /0_/
67 | . 8.8 695 152°C
o,
3
68 L_o 8.7 642 169°C
69 ~(CH,) -COOH 87 587 128°C
(o]
1l
A0 en,
70 o 8.6 679 175°C
CH,
0_CH,
71 /\/\(Of 8.6 629 130°C
O_ _CH
~ 3
72 \/\[or 8.5 615 136°C
% NH
s | T g6 636 136°C




O43 HCH, 8.2 531 2310C K OH H2ZN O 44 H 8.1 574 K OH
45 H 7.9 530 145C K H, 46 HCH3 7.9 552 150C K 47 H

W@ 20583B71158C K OH O=S=0 48 H >C 7.7 609 K OHOOPEPRO&053620
Activity Mass Melting Synthegjs No. (MH) point/salt
schene 49 H 7.4 568 114C M50°H 7.3 627 225C K 51 H

OH 55 H 597

7.2 515 176C ) CH 52 H -CH2-OH 7 2 412 192C A 53
- SogH H 5. R412 1344y 54 Mag3 Mﬂ!?g
27@}6.. HT OH = ' (MHH) point/sali
~ NN,
74 ? 9.5 650 105°C
NH,
75 \/\/\g/ 95 614 190°C
?H
76 f‘a/\/\ﬁ’ ~ | ga 650 120°C
O
H
2 N
77 W 9.4 614 150°C
o]
OH
78 fJY 92 601 205°C
~oN /\/OH o
79 o) 9.1 603 152°C
OH
\/l\/o
80 \© 9.1 665 120°C
N=\
81 \A/NH 8.9 505 135°C
82 -(CH,),-OCHs 8.6 573 215°C
OH 168°C /
83 8.6 649
HCI
OH
84 ;YGJ\F 85 615 230°C

Table 3 : compounds prepared according to synthesis scheme N or O

O/\ 7z 14 a
k/ H Pl
N N N
~ N N 5
I b1
N R4a
Comp. R™ R® Activity| Mass | Melting
No. (MH+) |point/salt
85 -(CH2),-OH 3-Br 9.3 609 210°C
86 -(CH,).-OH 5-CH3 93 545 205°C




T 56 H 613 2200C K OH Co 57 H 597 2300C K H T OHTabl e

2

point/salt CH2)2-OH 9.4
NH, 60 9.5 586 138C 61

559

800C NH 59
- (CH)%-OH 9.5 587 1700C 62 9. 4

conpounds prepared according to synthesis scheneN
wWor00Q0sEsMp. R41 Acti vi ty Mass Mel ting No.

( MHHICT/EP2004/053620
6 600 1700C

9.

601 121C 63 -(CHz) 3-OH 9 3 57 13ZFRA-IPH7\Q-(]4
o|@mpw] 120CRS 65 N 628 1B9C 66 Adtiviyg) § é“@m’&s
106¥.CcH - 1 g7 ;z 8 4395 152¢C 0lo cH agMdHY) gpeinthall ~ ~q
-({CHz) ! -@@4/8\ﬁ/ 128¢ckH, CH3 70 8.6 679 175C |
87 9.2 586 139°C
88 ~(CH),-OH 4-CN 9.1 556 195°C
NH,
3-CH
89 \/\[(])/ 3 9 572 128°C
NH,
90 /\/\Lr S-Br 9 650 | 180°C
o | BCHy
o1 §=0 8.9 636 140°C
(o]
92 ~(CH,)4-OH 3-CHs 8.8 573 169°C
93 «(CH,)s-OH 3-CHa 87 559 109°C
-
04 TN 0 3-CHs 86 614 | 153°C
95 (CH,)5-OH 5-Br 8.6 623 120°C
96 I 8.6 597 170°C
97 ~(CH,),-OH H 85 531 190°C
O H
e CH 3
98 |7 % s 8.5 636 | 125°C
O
99 ~(CH,),-OH 3-C=CH] 8.5 555 186°C
100 | -{CHo),-N(CHa) 3-CH, 84 | sm2 172°C
NH,
101 /\g/ 2{-(CHa)-OH | g4 588 | 175°C
N
H -
102 /\/\g/ s 3-CHa 8.3 601 150°C
/" \ | 64-(CHy),-OH
03| >N o HCHaOH g 644 146°C
NH,
104 \/\g 3-(CH)OHl | g5 602 | 124°C
()
105 -(CH,),-OH 4- /“\NH 8.2 574 130°C
2
106 phenyl 4-OH 8.1 579 175°C
107 ~(CH,),-OH 64-(CH,),-OH] | 8.1 575 165°C
108 H 6--CH,-NH] 8 516 116°C
109 phenyl 3-OH 7.9 579 135°C
110 ~(CH,),-OH 6-CH 7.8 545 165°C




CH3 71 8.6 629 130C H 72 8.5 615 136C O 73 9.6 636
136CConp. R41 Activity Mass Melting No. (M)

wpoiospsssal t NH2 74 9.5 650 1050C 75 9.5 614 19POIZER20bH/053620
76 9.4 650 1200C 77 9.4 614 150C OH 78 9.2 601 2050C
,OH 79 9.1 603 152C 80 9.1 5 120C 81 8.9 595 1350C

82 -(CHg) 2-OCH 3 8 6 573 215C OH 168C. 83 8 6 649 HCI

Of@w.[8.5 618" 230C Thbl eR: colpeiiiys @E af Mplting |
acd® dingto synthesis scheneN or O N 'B pgmt/sglt|

(o}
111 -(CHy),-OH 2-[ /U\NH} 76 574 145°C
2
NH,
/\/\S/\
112 70 5-C=CH] 9.5 632 142°C
O
NH,
113 \/\g/ 5-Br 9.3 636 140°C
NH,
114 /VT 5-C=CH] 9.3 596 162°C
NIH,
115 \/\[f 5--C=CH] 9.3 582 147°C
OH
116 /\/\g/ 5{-C=CH] 8.7 507 134°C
117 S ~OH 5-Br 8.6 637 160°C
NH,

118 \Aﬂ; 4-CN 86 583 195°C
119 o -OH A-CN 8.6 570 115°C
0
120 01 41 Sy 8.5 610 | 135°C

2
(o]
121 . OH 5-F 8.3 549 195°C
122 CHs 6[-(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 /\/\E:H 3-Cl H 5-Cl 9.3 | 627 | 202°C
125 \Afcf i 3-CHj H 6-CHs 79 | 586 | 165°C




N NN TN R4a Conp. R 4a Ra Activity Mass Melting No.
(M) point/salt 85 -(CHs)2-OH 3-Br 9.3 609 210C 86
WO Q@OBRFBTOH 5- CH3 9. 3 545 2050CConp. R Ra Act PUI/ER2004/053620
Mass Melting No. (MH) point/{salt 3-CH3 87 9.2 586
139C 88 -(CHz)2-0OH 4-CN 9.17556 1950C NH, 89 3-CH 3
572 128 5-Br 90 650 1800C 5-CH 3 9 1 8 9 636 _140C

Gompl (cHzR74- OH B- ORa 88 583 1doc &3 - (|chetivitg] Mass | Melting
6141

Nock 8. 7 559 1H90C 94 1 3. CH3 53C 95| (BiHE)| point/salt

1 6614
8.6 62‘3%2%&‘”24-0“ 96 8.6 597 1700C 97 Cl-la: 2- OH [Hi70°C/
426|531 19@C 4 HZ% 5/cH3Hog \ BCH(CHIs| 17HC ¢ 628

HCl
NH,

127 /\/\[)( 2-CHj, 3-CH, 5-CHs 76 | 614 | 116°C

128 ~~_~OH 3-CHj H 6-CH, 76 550 | 172°C

129 N\ ~OH 2-CH, H 5-CH(CHs),| 69 | 587 | 143°C

130 . ~OH 2-CH, 3-CH, 5-CH, 6.9 | 573 | 199°C

Table 5: compounds prepared according to synthesis scheme N or O

HO F I
X
o/ﬁ y N~ CHj
4b
l\/N\/\/NYN N/R
I\l ||R4a
Comp. R4a R4b Activity | Mass | Melting
No. (MH+)| point/salt
/\/\H/NHZ /N
131 5 9.3 623 | 168°C
NS
N
“
132 N OH | m 82 | 582 | 175°C

NH, N=
wm| T )\\/E 81 | 574 | 215°C

N =
OH o
134 A Q 79 | 533 | 150°C
WNHz <
135 N—N 78 | 590 | 129°C

136 _~_-OH U 75 549 | 105°C
31 N

N
NH, %
w| U \l 73 | 573 | 185°C




-(CH 2)Z-OH 3-f-CCH

8.5 555 186C 100

- (CH2 N(CH3

3-CH 3 8.4 572 172C 2-[-(CH2)Z-OH 101 8.3 588 175C
waoms8ss8H 3 8.3 601 150C 6- [ (CHZ) 2-OH 103 SPCI/BHZDO4/053620

146C NH, 3-[-(CH 2 2-OH 104.8.2 602 124C O 105 -(CHz)
2-OH 4 - A 8.2 574 NH, 1300 106 pheny | 4-CH 8.1 579
175C 107 -(CH7Z) 2-OH 6-r-(CHz) 7 -nl—n 8.1 575 165C 108
H®op.[cH 2- 48] 516|116C RD pheryictiviyqMass 9 £135C
1ndo. (IcH 7) 2- OH 6-CH3 7.8 545 165CConp- DEppink/salt vity
Mass I\/bltln N@,H(I\/H+) pgi nty sal t 11 H2 -
ANFZ8 7 6 45C HJ g O’é 5561 %)688 VH,

113 5- Br 9 3 636 14OOC NH, 114 5-]- CCH]
IVH,

9.3 596 162C

Table 6: compounds prepared according to synthesis scheme N

¥
o/j N~ CH,
o N 2
N\/\/N\“/N I 3 e
N°
Rb 5 H
Comp. R® R® R’ |Activity| Mass | Melting
No. (MH+) | point/salt
O._CH,
139 /\/\g/ 2-CH; |6-CHJ 7.6 629 164°C
140 ~~-OH 3-CHs H | 81 545 190°C
141 ~~OH 3-0CH; | H | 81 561 170°C
142 AN 6-CH, H | 81 573
143 ~~-OH 2-CH, |6-CH{ 8 559 162°C
N ]
| 144 N O 2-CH; |6-CHy 7.9 628 R 158°C
[i ‘
3- A~
146 O ) w79 603 150°C
147 | SO 9-CH, |6-CHy 78 587 15§C<13/
- o L
Il NH, 171°C/
s | 7% 2.CH, [6-CHy 84 636
0 HCI
OH
/Ii/ 2-CH; [6-CHi 7.9 187°C 187°C/
149 o CH, [6-CH] 7. et
NH,
150 \/\g/ 3-CH; [6-CHy 79 586 175°C
151 ~~-OH 3-CH,; [6-CHy 7.7 559 210°C




115 5-[-
117 5-Br
W@ 20588861 570 115C O | |
121 H 5-F 8.3 549 195C 122
175C Tabl e 4:
synthesis schene N or

CCH|

obviad
640 185C O 124
7.9 586 165C H

Mel
50°CH
64
2-CH

5CH369573

i ng No.

CH3)2

3H5

9.3 582 147C OH 116 5-[-
8.6 637 1600C IMH, 118 4-CN 8.6 583 195C 119 H
120 4 -

ed\N@co:

( M)

conpounds pref

O

Ra Conp

I
6-[-(CHz)2-OH 7.5 555
red according to

Rda Ra Rb Rc Activit

CCH|

8.7 597 134C

NH, 8.5 610PdBEE2004/@53620

speindMsalt 123 3-Cl H 5-
-Cl H5-C 9.3 627 2020C 125 O

c
3

y
9.6
-CH 3

np R41 Ra RD Rc Activity Mass

/salt 170 0OC/ 126 2-CH 3 H

8 28N—ICICI'272CH33CH35CI—B76

N

I
Z

3 7.6 559 172C , OH 129

B7 M43C 130 (]-IZCHSSCI—B

/

OH
Comp. | Activity] Mass Melting
No. (MH?) | point/salt
152 8.1 549 168°C

Compound prepared according to scheme N:

O

HO

==
|
N” CH,
N
e ”55
N

H
Nv\/N

Comp. | Activity}, Mass Melting

No. (MH+) | point/salt

153 | 73 | 527 212°C

Table 7 : compounds prepared according to synthesis scheme P

OH

Z
N
N~ “CHs
O R2b
™ H
K/N\/\/N N R3a
I
N R2a
R3b
CI‘:ITP- R® | R® | R® | R® | Activity | Mass | Melting
- (MH+) | point/salt
154 |-CHs| H |-CHs| H 6.9 410 228°C
155 | H | H | H | H 6.8 382 203°C
156 | H |-CHs| H |-CHs| 4.9 410 234°C




Tabl e 5: conpounds prepared according to synthesis

scheme N or O HOv Conp. Rd4a R4b Activity Mass Melting
w0508 point/salt 131 9.3 623 168C )H 132 BCREBBB4/053620
175C N 133 8.1 574 215C N N 134 7.9 533 1500C N 135 N

NW 7.8 590 129C 136 N N 7.5549 105C N 137 7.3 573

185CConp. R4a R4b Activity Mass Melting No. (MH)
Mabkrig:salt N O 138 7.3 536 230 C Table 6: conpounds
pr epar edaccor di tg synthesis schene Conp. tr Ra Rb

Activity Mass Mel No. (M) point/salt 0O CH3 139
2- 6-CH 7.6 6 \16 OH 140 3-CH 3 H 8.1 545 1900C
1 3-0cH,3 H 8. M s568H1700C

N\/\/N\l/ :C:R"a

Comp. R® R* Activity | Mass | Melting
No. (MH=)| point/salt
1
157 H % N 6.3 | 576 | 186°C
HO!
158 7 H <4 515 | 170°C
ZJ\N
H
159 H 7 4.7 515 | 168°C
Eo
H
160 H T <5 529 | 172°C
%y
H
Table 9:
HO F
x
N CH,
R2b
H\T/N R3a
|
Q N_(CHZ)“——"O/ N R2a
R3b
CO 3b 2a 3a 2b O . -
mp,| n | R R R R® |Activity Mass | Melting |Synthesis
No. (MH1)|point/salt| scheme
161 -CHj H -CH3 H 8.6 493 | 223°C R
162 -CHs H -CH3 H 79 479 | 226°C Q




142 6-CH 3 H 8.1 573 OH 143 2-CH3 6-CH3 559 1620C 144
2-CH3 6-CH 7.9 628 1580C 145 2-CH3 6-CH 7.9 586 >C -

WA 4@8/588CH CH3 146 H 7.9 603 1500C 156C/ 147 2PCHBPBOOH3620
7.8 587 HO 171C/ 148 2-(}3 _CH3 8.4 636 HJ .CDH
187C/ 149 2-CH 6-CH 7.9 187890 NH, 150 3-CH3 6- CH

7.9 586 1750C OH 151 3-CH3 6-CH 7. 7 559
2depCeorpdyndpr par ed acceidi ng |tR® 26 Ms | N@lting |Synthesis
. Acti Vi Neltin . H ' sal: )
O L O J.ULU.\/ .uullpUUI Up1 qu;.Hscu ceorurtiy l"U. SCTTETTE TIN.
HO Conp| Aqtivity Mass Meltliing No. ((MH)| point/salt
163 | 2 | H H H 7.9 584 | 150°C S
<N CH,
H
164 | 2 | H H /\NJ@\% H| 75 | 570 | 180°C | S
H
165 2 | H H N@ H| 69 | 555 | 159°C T
166 | 2 [-CH,3 H H H 6.8 465 | 238°C Q
=
16712 | H H H 6.7 553 | 225°C T
168 | 2 H H -CH,-OH H 6.5 481 147°C S
169 | 2 | H H /\/© H| 62 | 553 | 224°C T
X
170 | 2 H -CHs5 H -CHy| 6.1 479 | 237°C Q
Table 10:
OH F I
N
N~ “CH,
H N R%a
Y
N
Comp. Q R® Activity| Mass | Melting | Synthesis
No. {MH) jpoint/saltl scheme
CH,
N/\/\
171 ( Q 86 | 531 |198°C| V
o\) OH y cH,
CH, CH,
o) o
172 /H 7.8 543 192°C u
HC)\/N\/\/ /\ﬂ CH,
3
CH, CH,
0
173 /H 77 543 169°C U
P
H3C“‘J\/N\/\/ N <H,
0’\ CH,
174 <v 8.6 529 W
N\/\/ /\” CHS -




153 7.3 527 212C Table 7 : conpounds prepared

according to synthesis schene P OH R2a Conp. R 3b R 2a
wWR2®8/05882h Activity Mass Melting No. (MH) poiPCT/BRID4/053620

154 -CH 3 H-CH3 H6.9 410 228C 155 HH H H 6.8 382

2030C 156 H -CH3 H -CH3 4.9 0 234CTabl e 8: 2a Conp.
Activity Mass Melting No  (MH+) pojnt/salt 157 H 6
266pL86C HOP 158 H|< 4 R¥5 . K|héfdafy| Widsy 15Riting KSyhthésis
5%&)168C N 160 :

08C N 100 H < 2 529 172C M 2P lpoidbly scheme
Sz TN TP T\ v Za v O N"ZOTACTTVYITY IVRSS
Mel t| ng Synfhesis No. (MH) poiint/salt schenme 161 3
- G3| H - H 8.6 493 223(oR 162 g» - CHoH |-fobky H 719
179 2%3@ MOOR3b R 2a R 3a Cgnp. n|R 2b{Activ|ty
vess-Mel-ti-ng Synt-hegis

N~
176 o/ H 57 | 410 | 205°C P
CH,

177 CJ’:') -CH,-OH 57 | 440 | 202°C u
HC"

(\N/\(\ /\N/©\CH 164°C /

| 96 | 750 Z
178 0\) OH i( HCI
(o]

b
B
3

179 K/N\/\/ ,| 96 | 561 | 210°C N
OH
Br
NS J@ 156°C /
1 <N 93 | 625 z
80| o) ou H HCl
‘ OH
CH,
o
181 /@\ 82 | 559 | - X
g) /\E CH,
OH
s/ﬁ
1821 N~ ~CHz-OH 71 | 428 | 212°C A
Table 11:
OH.__~
-
N” “CHs
H
N



No. (MH) point/salt scheme Z 163 2 HH H 7.
1500C S 164 2 HH H 7.5 570 1300C S 165 2 H
woeIHSASBA T 166 2 -CH 3 HH H 6.8 465 238C Q 1BCT/EP1404/053620

HHG6.7 553 225C T 168 2 H]}{-i%-
169 2 HHH 6.2 553 224C T170

58

9
H H

4
6.

9

CH2-OH H 6.5 481 147C S
2H-CH3 H-CH 6.1

479 237C Q Table 1Q: Conp. R3: a Actjvit Mass
'@Jn%i ng Synthesis No.| (MH)RY poi nt|Asmily| M6 ¢ meiiBsyhitibsis
L6 531 198C V CH, |(QH, 172 7.8 [543 1 J N I—ﬁ%
* M7 7 7 E AR 100 Ll Yo N | 174 Q + M schcme
U A IH O LTOIT u. TS, J.lt-l U. O : I}J..
R3a Act ip Mass Melting thesiljs No.| 1+) |[poi nt/|sai |
segene CH, "> 67 | 529 | 198°C w
N CH,
H 3
CH, o,
0
184 /H 6.3 | 543 | 209°C U
o N N CH,
H3C‘ ‘K/ ~NN H
CH, cH,
185 OJ\ 7.7 | 543 | 169°C u
/\\
CH,
186 0‘('7 -CH,-OH 49 | 440 212 u
" N
HSC\\ \/\/
o,
187 @ -CH,-OH <4 | 440 | 22°¢c | U
Hsc“‘ N\/\/
(\N/\/\
o)
188 -CH,-OH <4 456 210°C X
OH
s
189 @ P~ -CH,-OH <4 | 428 | 165°C A
Table 12:
HO.__~
N
N CHy
H
N N CH
o 3
N



O 175 -CH2-0OH 6.2 440 199C U H3C 176 H 5.7 410 2050C

| -CH 2-0O4 5.7 440 202 0C U H3C CH3 164C/ 178

wW@e008/088760 HCI o NH2 179 CH3 9.6 561 2100C N EH/LBRG/H53620
180 CX OH 9.3 625 HC

X 177

182 N -CH2-OH 7.1 428 212C9§3b|e 11: HNCH3 N R

rv 181 8.2 559 X "

H3

OH

aCom R '2a Activity Mass Melting Synthesjs No.
CMas) poi nt/ gal t scheMRtivity| Mass | Melting |Synthesis
No. (MH)| point/salt| scheme
o
190 6.9 454 | 168°C Y
OH
0
191 o 6.8 467 148°C Y
NH,
Table 13:
o/ﬁ G.R!
H | 3
X
N R2a
Comp. G'R R™ R® Activity| Mass | Melting |Synthesis
No. (MH-)| point/salt| scheme
HO [
SN
192 H 4N 93 | 531 | 192C | AC
OH
N\
l P
193 | v H N 93 | 584 | 162°C | AA
OH
Na
I P N
194 N H . A 9.3 | 584 - AA
b
OH
AN
| b
195 N H H 93 | 584 | - AA
[¥a¥a¥]
! OH
4
196 N H N 93 | 570 | - AA
JuU
J HO




O 183 6.7 529 198C WCH, CH, 184 6.3 543 209 0C U CH,

HCV 185 7.7 543 169C U v " CH, CH, 186 -CH2-CH 4.9
wWa2@5838871) H3C H3 187 -CH2-OH < 4 440 227C U <PI/EBD0MS3620
O 188 -CH2-OH < 4 456 210 0C OH 189 N -CH2-0OH < 4 428
165CConp, Activity Mass Melt%*hg Synthesis No. (M)
point/salt schepe 190 6 9 454 168C 19] 6.8 467 148C _
Goptle 136 Ronp. | R RBCtivity MaBS Mel { ARGy Mesrddylelting | Synthesis
NBR-_[1+) poi pt/salt scheme 192 H 9 353 192l (MHypoint/salt| scheme

L
197 NZ H Sy 9.3 554 | 198°C AA
H

ey
N\
198 (;ENI H :{\ﬁ/@/ 93 | 670 | - AA
Y
N\
199 QENI H /\uﬁl) 93 | 569 - AA

J\ll\o
Nji
| <N
e H
200 N H 93 597 | 153°C AA
1
)

HO
Br ;(’./\N o
201 H H 93 622 | 134°C AM

202 9.3 542 | 208°C AC

[
N
(o] .
HO INI .
Br
203 H P 9.3 619 | 212°C AM
0l

&
204 NG H a 92 | 556 - AA
N\ o
| Q)L "ol 92 | 569 AA
205 N H o~ } -

JY\:
HO = | | I
206 H AN 9.2 541 | 211°C AC




H193 PL HH 9.3 584 162C AA _QH_ 1V 194 H 9.3 584 AA
, 195 H 9.3 584 AA 196 H 9.3 570 AA L -

I W\

WOR2MR5a588¢t i vity Mass Melting Synthesis No.
poi nt/salt scheme 1V 197

, H9.3 570 AA HO 1V 199
200 N H 9 3 597 153C AA H?

N

A

N O Br

201

Hr 9

WLConp.

3 622 134C

( MHRQ'T/EP2004/053620
9.3 554 198C AA H 1V 198
9.3 569 A AN H2N N..

GaeOH_ ®leR202 H 9.3RB42 2pgoc BE  |Activity| Mass | Melting | Synthesis
No. - {MH)| point/salt| scheme
(XX
=
LS
207 | L. N H oy 91 | 598 | 130°c | AA
OH
L ﬁi
208 N H S 9.1 | 554 - AA
[NaVa V)
| H
’X @
[1"NH, o
209 N H ~ 0 9.1 605 | 165°C | AA
J}f\a H
I
SN
| Ay
210 SN H H\K 9 614 | 130°C | AL
[VaVe W)
| o]
- _ NHa
N\
| <N
211 NT H H 9 570 | 205°C | AA
[Va¥a®)
! OH
®
212 N H N 9 570 - AA
J}I\a OH
(X 2
N” 2N
213 v H 8.8 639 | 109°C AB
O
NH,
(X
214 N H 2N 88 | 540 - AA
w H
®
N/ /\”
215 | wn H 87 | 639 - AA
N
)
HO /l CF;
216 N H N 87 | 599 | 216°c | AC
OH




CH Br

(MH) point/salt scheme N
OH1 208 H9.1 N 554 AA1

203 H 9.3 619 212C AMOH 1V 204 H 9.2 556 AAL A
HO NH 205 H 9.2 569 AA vL HO 206 H 9.2 541 2110C AC
WORIGsHE887t R R R Activity Mass Mel ting Synt hesi BCTMBP2004/053620
207 H'Y 9.1 598 1300C AA

06

~NH, 209 H 9.1 605 165C AA

N_C 210 NH 9 614 1300C N1k 211 N H 570 205C AA
Gyl 21GHR570 pA R R™® Activity| Mass | Melting |Synthesis
No. {MH+)| point/salt; scheme
HO CF,
217 Br H N i 87 | 676 | 149°C | AM
OH
7
FN
N
2N o
218 H N 86 | 582 | 198°C Al
i OH
l
(o] P |
219 Sy H TN 86 | 573 | 132°C AK
i ~OH
Q S I
220 SN H N 86 | 559 - AK
OH
N
» 2
221 QN‘I H /\N Br 8.6 604 - AA
wuu H
' N CF,
R
13 ()ENI o~ o}
222 | o H H 86 | 652 | 147°C | AA
OH
r/K\
Nao I
AN
223 H 85 | 620 | 154°C | AO
(o]
NH,
7
FN
N /\N
224 H H 85 568 - Al
[Ca¥a¥) OH
! N Cl
L el
225 z H 85 | 594 - AA
UL N e H Cl
1




N OH A-

213 H 8.8 639 1090C AB V 214 H 8.8 540 AA N
IV N 215 H 8.7 639 AA O HO CF, 216 H 8.7 599 216C AC

WORIBsHPS7G - R 1 Activity Mass Mel ting Synt hesi BCTMBP2004/053620
Lﬁ 217 HH1 8.7 676 149C AM
Al OH | 219 H 8.6 573 132C

(M+) point/salt schenme Ho
| OHr 218 H 8.6 582 ] 198

AK S 220 H8 6 559 - AKt JOH 221 H8 6 604 - AA H _
Comp. G'-R' R* R*® Activity| Mass | Melting |Synthesis
No. (MH)| point/salt| scheme
99t
226 N N /\”/Q\ 85 | 550 - AA
R N TR USRI I S - J RN RGO N I FO O
HO
227 ’%NH 85 | 544 | 203°C | AM
OH
HO =
' ﬁl
N %N
228 84 | 586 | 170°C | AC
_0
/_—N/ NH,
/
N
229 N 84 | 568 | 193°C | Al
VA VAV
i H
F”/ ﬁl
7
N
SN
230 84 | 623 | 206°C | AJ
Uy (o]
1
NH,
N
. s Il
N/
231 o A~ 84 | 504 | 220°C | AA
H
/\N/ - OH
/
N PN
232 N 84 | 646 | 138°C Al
i OH
N
AN
I -
233 | v 3’\NH 83 | 572 | 14a0°c | AF
OH
7
Nao j{\
234 N 83 | 579 | 165°C AW
OH.




I T

a il

V M JLI
H 8.5 620 154C AOr
wW/L08BDs487CI 225 H 1 8.5 594 AA |

222 H
NH,

Activity Mass Melting Syn
schenme 226 H 8.5 550 V

HIl 8.6 652

/ 224 HH T 8.5 568 -

ity

147C AA |

OH 223

Al OH
HCorrp G - Rl RCREB2004/053620
s No. (MH) point/salt

227 H 8.5 544 203 0C AM

OHHOg i . 228 ] H8 4 586 170C AC O NH,_229 H 8 4 568 '
CoopC Al FRH / |j~HR"230 ) H 8R2 623 %@%(ﬁ;ﬁg Mpelting [Synthesis
No. point/salt| scheme
Z Il
N l
235 H o~ 83 | 575 | 182°C | AW
H
/
FN
N
236 H 81 | 578 | 187°C | Al
[VaVa¥)
V4
FN
N A~
237 H H 79 | 554 - Al
. OH
/
FN
N SN
238 H H 79 | 581 - Al
i HNT S0
I
O~ o~
239 « | H ! 79 | 659 - AK
i " H
|
O~ |
240 Sy H AN 79 | 573 | 85°Cc | AL
i %
g -
7
N
241 H N i 70 | 636 | 149°Cc | Al
nw OH
N
N/ /\ﬂ
242 H 78 | 623 - Al
N
£ o
|N\ji
<N
243 | ° N” H : 7.8 | 558 - AE
]
OH




NH,

GVIIIl 2311
232 H8.4646 1 CA 1L J.

H) 8.4 594 22CTC AAHL OHBr I -
233 H X 8.3 572 140C AF |

woRhos/02841 H 8. 3 579 155C AWConp. G -R R R Act PUT/ER2004/053620
Mass Melting Synthesis No. IXH-I-) poi nt/salt schenme 235

H 8.3 575 182C AWOH / 236

8.1 578 187C Al L L j |

(H/ 237 H7 9554 Al_OH/ 238 H 7 9 581 Al _H2N QO 239
Gomp.|9 558-RK OH R* R™® Activity| Mass | Melting |Syn-thesis
No. (MH-)|point/salt| scheme
XX
<
244 N H 78 | 528 - AE
e &N
H
/ N
FN it
N
245 H A~ 78 | 579 | 202°C Al
H
N,
' OH
/
FN
N
246 H :?2'\” 77 | 554 - Al
s HO
—
FN
N
247 H N : 3 77 | 554 - Al
OH
[VaVa¥)
1
o
7 TN
248 - | H H 7.7 | 559 - AK
N
v OH
~ ]
™
A N AN
249 ! H 77 | 584 | 77°C AG
(o]
NH,
Vi CF3
Nao l o~
250 H N 77 | 633 | 200°C | AW
OH
N
R
| I N
251 N H H 77 | 597 - AA
b
A S0 i .
//‘N
N
252 H Ff\ﬁ 76 | 554 - Al




240 HN 7.9 573 85C AL T 241 H 7.9 636 149C Al / 242 H
7.8 623 Al 243 H 7.8 558 AE OH2 Conp. Gl R Rw;

WG@\ea050588y1 Mass Mel ti ng Synt hesi s No.
schene 244 H 7.8 528 AE 1

245 H 7.8 579 202 0OC A |

(M) poi PCT/BRI0D4/053620

1(}|/T246H7.7554A|'0HO|-247H7.7554A|
OH 248 HH 7 7 559 A K N OHN?249 H 7 7 584 77C. A GO
Ggmp. G-R' R® R® Activity| Mass | Melting [Synthesis
No. (MH)| point/salt| scheme
|
0]
7 ‘ o~y
253 - H H 76 | 545 - AK
J}f\J N OH
HO
254 By H 76 | 622 | 225°¢ | AM
H R
OH
N\
X
N ’(??’\N o
255 | v H N 76 | 572 | 120°Cc | AE
N ooH
S i
I I H b 76 | 579 AE
256 " e S -
i H
N\
I / /\N
257 | o N H " 76 | 571 - AE
1
HN Yo
N
/
N
258 H 'y ; 75 | 540 - Al
HO
/- N o
N a4
259 H s 75 | 589 | - Al
/\N -
H
' 7
//‘N
N
260 H 75 | 538 - Al
A7~y
H
T — —
7
- 0.
N Br /‘?{\N
261 H 75 | 648 | 82°Cc | AH
o)
NH,




CF, 250 H 7.7 633 200 OC WOH N. 251 N H 7.7 597 AA t
H2N O 252 H7.6 554 Al HOL _Comp. G-RI RR1

WaeH050588y1 Mass Mel ting Synt hesis No.

(M) poi PCT/ERI004/053620

scheme O 253 H 7.6 545 AK I Br 254 H 7.6 622 225C
AMH 255 H[ H7.6 572 1200CAE OHol ! V U NH 256
H7 6 579 AF 257 H7 6 571 AE | H N Q258 H 7 5 540 A
Gqo. G'R R* R® Activity| Mass | Melting |Synthesis
No. (MH)| point/salt| scheme
|
o] 7 I
262 H 75 | 529 - AK
Y 2N
Ty H
1 N\
X .
263 IN/ H N 75 | 544 - AE
' OH
N'\
264 ;[NI H - n£ 75 | 543 - AE
nn HNT O .
|
O~ | o~
265 Sy H " 74 | 572 - AK
o HNT 0
N
XX oL
266 =z H 74 | 528 - AE
wnu N :?z/\N
! H
=
|
267 NGB H N 73 | 607 | 141°C | AG
OH
I
NG | ~
268 ~ H 73 | 614 - AK
N N
[VavaW)
' ()
N
» 2.
269 INI H A~ o | 73 | 578 - AE
VU H
7 N/
” | ol
270 H 72 | 538 - Al
2y
H
l i - - —
pe ﬁi
271 H 7.2 | 529 - AK
SN Y
m]f\c H
s 9
272 ] H Oﬁ\"“‘ 72 | 580 | - AK
\N /\N =
SV H
[




woRI0S0F837Sy nt hesi s No.

NH, 259 H7.5 589 Al 260 H7.5 538 Al Br
648 82C AH .0 UH, Conp. G-R R R 1 Activity Mass
(MH) point/salt scheneP@BEP1H04/053620

N 261 H7.5

7.5 529 AK H 263 H 7.5 544 AE | OH 264 H 7.5 543 AE
H N 265 H 7.4 572 AK H2N 01286 H 7.4 528 AE f\ \ -Y |
Br 267 H Y 7.3 607 141CAG H_268 H 7 3 614 AK N _\f\j
Comp) 26FHRR'N B 7. 3RB78 AF  R* Aciivity| Mass | Melting |Synthesis
No. ' (MH+)| point/salt| scheme
N\
273 INI H /\ﬁ’; 7.2 | 530 - AE
e HO
]
N AN
274 | Y H N 7.2 | 543 | 143°C | AG
OH
7
|
N
275 | v H :‘2\” 7.2 | 529 - AG
OH
N
(XX
276 NZ H 7-2 | 554 - AA
i “E N
H ———
7/
7N ‘
N /(ZZI\N
277 H H 7.1 | 568 - Al
s OH
. Q.
SN Br 161°C/
Y 7.1 | 607 AG
218 H \ - HCl
I OH
oA
279 « | H N 71 | 531 - AK
N HO
i
|
0 F N
280 o | H N 74 | 545 | - AK
i N HO
r
|
281 | & M H :ZLNNH 74 | 543 | 156°C | AG
OH
N\
| I B
282 | L N H H 71 | 558 - AE
»




H/ 270 H7.2 538 Al TrO271 H7.2 529 AK N ~NH, 272
H 7.2 580 AK la~ Conp. GL 1 R R Acrvdty Mass Ml ting
w@Eeshsssrs No.

43C AGH_ N 275 |
529 AGi; 276 N 7 2 554 AAST L LI N/ 2T7T HH7_ 1

(MH) point/salt scheme 273 H 7PQI/BEBDOHES3620
JUWJ L- HON 274 H7_ 2 543

H7_ 2

568 Al oL—l Br 1610C %78 H N 11 6()7 AG _HCL
Comp. G'R' Activity| Mass | Melting |Synthesis
No. (MH)| point/salt| scheme
283 I I H z{\ /O\ 71 | 514 - AE
\
| "22’\
284 N" H S 71 | 544 - AE
[¥a¥a¥)
! HO
N\
285 N H SN 71 | 544 - AE
‘A’m HO.
X
/\
286 N7 N H 71 | 570 | - AA
e ou
S
287 N N H 71 | 556 - AA
i Ho
/
//'_N
N
288 H N £ 7 | 553 - Al
HNT O
\ N Cl
T X
- AE
289 N H —~ 3 7 568
W H
P Q.
290 o N H oy S 7 524 - AE
P o
NH,
291 N H o~ 7 543 - AE
W H
&
, z 2N
202 | Y N H H 7 584 - AA
1
. oH R
N
] >
203 Q:NI :le\ﬁ H 7 | s0| - AA
[ ¥aV)
| HO
I
294 SN B CH,OH H 69 | 460 | 70°C AG




OH279 H7 1 531 AKN HO I

0 280 HT A 545 AKHL L i

| 281 LL HA N 7\1 543 156C AG | 282
WRR05/038rLConp. G-RJ R R 1 Activity Mass Ml PCTIBP2004/053620
, N283 H7.1 -N

~3iQ 285 H 7.1 544 AE |
7.1 56566 AA_HO

Synt hesis No. (MH) point/s
514 AE HN 284 H 7.1 544 A
HON 286 N H 7 1 570 AA

.t schene

LL . HH T A 558

(1—|Ii§7 H

Comp. G-R' R* Activity| Mass | Melting |Synthesis
No. (MIH+)|poini/salt| scheme
/S
FN
N
295 H R«NO\ 69 | 524 - Al
H
' 7
NF N 0
296 )ij H N Q)L il 6o | 583 | - Al
N
H
e
[
g !
207 | H . | 69 | 59| - AK
H
i "
|
(0] F ‘??:\
208 - l H “TN 69 | 545 | - AK
N % N HO
: N
=
T X ~y
N H
299 | H 69 | 613 - AE
N
()
(X
300 N H N 69 | 544 - AE
e OH
HO =
] &
>~ N
301 N oy H 68 | 545 | 218°C | AC
| OH. —
o~ f
302 o | H R d “o| 68 | 5aa | - AK
~ N H
|
|
0
303 m H N £ 68 | 544 | - AK
A~ N HNT 0
; N
(X
=
s | X N oy H 68 | 598 | 155°C | AA
!
OH




T 288 HH 553 Al HN
NH2 291 H 543 AE N 29
WO 200558894  Br
Activity Mass Melting Synt
schene 295 H 6.9 524 Al H

c

2 HH

it

584 AA |

289 H 568 AE 290 H 524 AE

OH 293 N H 570 AA
CH2OH H 6.9 460 700C AGConrp G - RRER004/053620
s No. (MH) point/salt
296 H 6.9 553 Al 297 H

Br 6.9 579 AK | 0298 H A6 Q 545 AK N v209 LI/V H 6 O _
@ ]AE 5380 H 6.9 5BA AE DH 30K H 6. 8AGHEY éggg Melting [Synthesis
No. pomt/salt scheme
<
//~N
: Q.
s UV w | e ] |
T
|
Y oW
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Example 42: In vitro screening for activity against Respiratory Syncytial Virus.
The percent protection against cytopathology caused by viruses (antiviral activity or
ECsp) achieved by tested compounds and their cytotoxicity (CCso) are both calculated
5 from dose-response curves. The selectivity of the antiviral effect is represented by the
selectivity index (SI), calculated by dividing the CCso (cytotoxic dose for 50% of the
cells) by the ECsp (antiviral activity for 50 % of the cells). The tables in the above
experimental part list the category to which each of the prepared compounds belongs:
Compounds belonging to activity category “A” have an pECso (-log of ECso when
10  expressed in molar units) equal to or more than 7. Compounds belonging to activity
category “B” have a pEC50 value between 6 and 7. Compounds belonging to activity
category “C” have a pEC50 value equal to or below 6.

Automated tetrazolium-based colorimetric assays were used for determination of ECso
15  and CCs of test compounds. Flat-bottom, 96-well plastic microtiter trays were filled
with ‘180 ul 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
TCIDs, 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
HeLa cells was added to all wells in a volume of 50pl. 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 ul 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
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suspension (4 x 105 cells/m) of HelLa cells was added
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u W i peridin
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Chexahydrbthiazepine; wherein each of said heterocyle may be optionally substituted

with one or two substituents selected from the group consisting of C;salkyl,
hydroxyCMa]kyl aminocarbonylC; ¢alkyl, hydroxy, carboxyl, C;4alkyloxycarbonyl,
aminocarbonyl, mono- or di(C;.salkyl)aminocarbonyl, C;4alkylcarbonylamino,
aminosulfonyl and mono- or di(C;salkyl)aminosulfonyl;
R® is hydrogen, C;.¢alkyl or Ar'Cyalkyl;
one of R? and R* is selected from halo, optionally mono- or polysubstituted Cy.salkyl,
optionally mono- or polysubstituted C, ¢alkenyl, nitro, hydroxy, A, NR¥R™),
N®R*R*®)sulfonyl, NR*R*®)carbonyl, C; salkyloxy, Ar’oxy, Ar’Cy.salkyloxy,
carboxyl, Cy.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-O-Cma1kyl; and
- the optional substituents on C;.alkyl and C;alkenyl 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(R4"R4b),
NR*“R®)sulfonyl, Het, Ar%, Cy salkyloxy, C1.¢alkyl-S(=O);, Ar’oxy,
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independently hydrogen or C;alkyl; or

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 C;¢alkyl; or

R>® and R taken together may form a bivalent radical of formula -(CH,);- 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, Cy.¢alkyl, hydroxyCi.¢alkyl, polyhaloC;.salkyl, and
Cmalkyloxy;

Ar? is phenyl, phenyl annelated with Cs.scycloalkyl, or phenyl substituted with 1 or
more, such as 2, 3, 4 or 5, substituents selected from halo, cyano, C;¢alkyl,
Het-Cy.alkyl, Ar'-Cygalkyl, cyanoCyealkyl, Czealkenyl, cyanoCy.salkenyl,
R®-0-C;.alkenyl, C salkynyl, cyanoCy.galkynyl, R®-O-C;s salkynyl, Ar’, Het,
R®-0-, R®-S-, R®-S0-, R*-S0,-, R®-0-C.¢alkyl-SO,-, -NR®R®), polyhalo-



G ~Malkyl, amnoC i ”“alkyl, nmono- and di (G
Nal kyl)am no-C i “al kyl, carboxylCi -ealkyl, G

WO 20089588%y car bonyl C i “al kyl, am nocar bonyl C i P&l/ER1004/053620
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nonoand di (C i ~aUcyl ) am nocar%anyl C i-6al kyl,

G "al kyl carbonyl C i ~al kyl, (€d™al kyl oxy) 2P(=0)-C i
Nal kyl, (G "al kyl oxy) 2P(=0 -0 C i “al kyl,

am nowkaﬂlqn oiylﬁloc“gdlkylbx ,gs ﬁa]o@ﬁdn@htm@ RE- C(=O -

nal Ky phagiRog) dv

Ai “car o%&fto ilé%‘ﬁgarb 8C"‘ lr%a(r%gg alﬁég' Het - C

i Mal k Bon(i-galkel, N(Ra })1Cém$lkjdnl§t -Cahh- ﬁ'@@llk}ﬂ,onyl

m_ono Rgd iﬁb@cmﬁ ngmym@m&bpm“ A
I—IetOk%éIQ(ﬁ)gn?ébi‘g\]ﬁ_de%]ﬁ é%qbﬁf‘%"r R5a
and RMRCEn)-kS?QheHstﬁ(—NIDGanbe d| fferent relative to
oo_ng;l En, @Qﬂkﬁfﬁrleﬁgblls ek to a!trBo d&@&%ns)r

o 2 e, iy eporh b R, AT B PR,

5 R5 Elmmlﬁdlwlb@nmh@@m MOCM®4MIM16MI

rel at hly&ohccl Qlﬁ‘(ylagﬁfﬂéﬁfrl) C% r(@ %haﬂ
hydr ogen or IJQ takento t
ey f 8%05&!39%@&%% P aRh (e &1 qallyl
wher elamnmsmlﬁonéd-ﬁir.sﬁqyl,/imn@) a@@((énylkylammpmtfphyl-cuaﬂcyl Het,
S ubst ipfetlce tIJTEtJea%nﬁDH&-SlﬂH Ii’e“t é 6a1§y19£rb5nly1

t| t ents t droxy, al kyl ,
qge%éﬁ@ﬁ':l %EN '%leaa’ilky Kal kyI and G
’\eR yIGnylkylAAzlorsﬁr alkyl; phenyl annel ated with
ot 1o il i BROI TR Sl AL By ot Io
cyano eI yolgiRoest Rosgy, fienyR ooyt el o

i Mal kyhidafetylombthimmelyl, pyranadd? isekdzelyl; onadiazo@l,(ﬂnadmzolyl

- Sal K gibctidinfE highlfpetldin 7, S eHgholin Fidyl pyzaziy)
RO By mﬁ F@%w mwguogl isagtign %%

poI yh hbltzﬁ‘dloxé&az[l R)phmdy)xo}yh Ilgd(mhplﬁndolyle adidhyif sdid d’lﬁterocycle may
R6 C
c- C()F@)nalﬁ éu%@ht@@d@)lﬂm oxd( Bniﬁé i o 8& an%l{;2
G APl pepes o SR aé%é@y he- oY difgaegtiyDamin,
N(R 6 (iIBE@xECralkyDianmdridg add GEEDTrthR véithTong or two C; 4alkyl
radicals.

2. A compound according to claim 1 wherein the compound has the formula:

Rl
/ RZh

RS }\I ' Rl
R70— Alkl—I!I——<\ (-c)
N R
RBb

wherein R’, G, R, R, R™, R*, R* are as claimed in claim 1 and
AlK' is C_galkanediyl;
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



R6c- C(=0)- O, R6C-C(=0)-NR 6b-C . 6al kyl 5R6e- C(=0) - O C
i ~alkyl, N(R 6 R')-SC=0 2-, H2N-CC=NH)-; R6a is

wogasosssm, C ~al kyl, Ar 1, Ar 1G “allJdyl, PCT/EP2004/053620
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G "al kyl car bonyl , A"car bonyl Ar i "al kyl carbonyl, G

~al kyl sul fonyl, Ar'sul fonyl 7 28 i ~al kylsul fonyl,

G ~al kyl oxyC i “al kyl am noC i ~al kyl, nono- or di(C

i Mal kiyl-HasgbRaehydro@ialidpine; WYeeReAsh of saﬂ'ﬂéié]rocyle may be optionally

el kyhori %@%Pa%ﬂl" e S%]ww}? ok By eonpisting of
Aal kﬂl)salﬂcyh b¥droho wyrlb@cyl Gailyloxyearionsk allnim)n@rbonl,umonO- or

AN | | -
a6 a%{(}H %Imﬁ&ii%cﬁg C’;ﬁl(lﬁléa}@ﬁ%rﬁiggr%ﬂa gﬁgﬁb’hulﬁnyl and mono

Het s‘ﬁldf(gﬁﬁﬁ lmm‘tsﬁf WA kyl carbonyl ; R61 is hydrogen,
G ~alkyl, Ar 1 orAr 1G "alCyl; R6c is G "alkyl, Ar
130r A’éori!l&unaldﬁéordﬁi@ o &18inP1 Wﬁél@ﬁ%é’@dlﬁpohﬁd B4 tﬁeefo?rﬁﬁlﬁ'd
from tetrahydrofuranyl, tetrahydrothienyl,
pyrrolidinyl, pyrroli d| nonyl, Auraayl, thienyl,
pyrrolyl, thi azol yl, oxazolksyIG\ im dazogayl

i sot hi azol ylI, JPYrazofyly\ isoxaze oxadlazolyl

t hi adi azol yl Rﬁ%rﬁ@ﬁ* id| nyl, G-9

pi perazi nyl, norphoU pyr i
pyridazinyl, pyrimdinyl, tet rahyq{moqw nol i nyl ,
qui nol i nyl, i soqui nol | ﬁ penzodi oxan%l )

benz owhasio Ryl G, R8BS RAyR:", Riide! sl claimedin dimdzind

het er&n&gﬂcﬁ{m@m@%@ﬂc}ﬁlﬁg substituted with oxo,
amno, Arl, G “alkyl, amnoCi ~alkyl, Ar1C a Cyl,

e L SR S A

optionally further with one or tvvo CI ~Nal kyl radical s.

2. A conpound /at‘cor%ng to claiml1l wherein th

compound has (Ghe farmula: (i-c) R3 wherein Rg, G, R1,
R28, R2b, gR3a\.R3b lare as cl ai ned |n cl almﬁl kl R3a

|s allk gégl Rya is a heteran e [
% ﬁé‘é @ p con5|§ [ nﬁ ﬁé_a'gﬁid
th| azol i di ne, N~ oxXo#t hrazol i di ne,
1, 1- di oxot hi azol i di ne, norpholinyl,
(I-c-1) (I-c-2)

wherein R>, G, R, R R R3 R®are as claimed in claim 1, and Alk’ and R™

are as claimed in claim 2.

Rgb

5. A compound according to claim 1 wherein the compound has the formula:

Rl
4a
AIk—N
R7a_ Alkl—TJ_<\ (1-0-3)

\ R10

wherein R®, G, RY, R® R* are as claimed in clalm 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-Cmalkyl, Arl-CMalkyl, cyanoCmalkyl, Cualkenyl, cyanoCMalkenyl,



t hi onor phol i nyl, 1-oxo-thiono f hoUnyl,
1, 1- di oxot hi onor phol i nyl , hexahydr ooxazepi ne,

wheooaksssrot hi azepi ne, 1-oxo- hexahydr ot hi azepi NBCT/EP2004/053620
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andl,l-dioxohexahydrothiazepi e; wherein each of said
het erocyl e may be optional |l y*slbstituted with one or
two substituents selected fromthe group consisting of

G - al k)RG"-(hEQJameﬁyl, Cafalguyl, cyaQ)CﬁJalkX'h R@anbmwynyl Ar,
am nocar kﬁ)qyﬁsb &g olr'{sc%d_q{é‘ lRT zy GaR St

G ~al kyl car’oon am no; nosul oor ’d|
~al kyl ) amobélgl?ﬁ@ﬂilﬂl pdyhah%mldgdgxmmah@e@mlgymo,éi apfﬁo) )
1 wher e| rR"'Pijac $(t=b k@toldlgalkiﬁ>R‘?P-SEtMa

Ron,  Rab By éf‘@éfg%%@@%ﬁm oIS RS- é?swm

are as cllhl-ﬁie@(ﬂ(ﬁ Ci.calkpd, N(RiR%)kCé‘desGmﬂiy}choeﬁﬂQ)@m
clai m 1 viferpi)-bh R OEMHUNRTLE,; R§°Ct|3 - C&hﬂc’?ﬁ

SSa,AI %yl‘é&lga%gl%ré’b%g%ﬁﬂw’;nnl and Al k1 andR 7a

ar e aandcAlkiin€dealkanedigi m 2. 5. A conpound accordi ng to
claim1l V\/nerel n the compound has the fornul a:

(I- ) in RS b, Rda are a d

£ o1 Alopp MRl PR T el o e @mﬂﬁf
2; and R9, RlO, R11 ach i ndependently are sel ected
from hal o, cyano, Ge~®6algyl, Het-Ci”alkyl, Ar

G ~al kyl, cyanoG; "a\kyl C2nal kenyl ,

cyanoC2- Ga; ke yI | R*/7O~5™8l kenyLgee Cral kynyl ,
cyanoCtal R Al -eglkypyl/, Ar 1, Het, R&IS®O,
RN- S, R6c: SO RGCNSOZ, R*-O eall%yl-sof‘ -N(R 6
R613),

wherein R®, G, R!, R*, R®® are as claimed in claim 1, and AIk' and R™ are as

claimed in claim 2; R®, R', R!! and Alk are as claimed in claim 5.

7. A compound according to claim 1 wherein the compound has the formula:

Rl
7

G ==\ NRORO
s \ A
R Alk \ )
R7a—A1kl——N—< Hw (c-5)
\ Rl 0

R3h

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, Cy.ealkyl, Ar', Ar'Cy.¢alkyl, Cy.¢alkylcarbonyl, Ar'carbonyl,
Ar'Cy galkylcarbonyl, Cy.salkylsulfonyl, Ar'sulfonyl, Ar'Cy salkylsulfonyl,
Ci.salkyloxyCi.galkyl, aminoC;.galkyl, mono- or di(C;.salkyl)aminoC;.salkyl,
hydroxyC,salkyl, (carboxyl)-C;.salkyl, (Ci.salkyloxycarbonyl)-C;salkyl,
aminocarbonylC,.salkyl, mono- and di(C,salkyl)aminocarbonylC;_ ealkyl,
aminosulfonyl-C;_salkyl, mono- and di(C;.salkyl)aminosulfonyl-C; ¢alkyl,
Het, Het-C;¢alkyl, Het-carbonyl, Het-sulfonyl, Het-C; galkylcarbonyl;

R® is hydrogen, Cy.¢alkyl, Ar! or Ar'Cyealkyl.



pol yhal oC i -eal kyl, pol yhal oC i “al kyl oxy, pol yhal oC
i ~al kylthio, R6c-C(=0-, R*-OCC=0 -, NCR6 R6VCC=O) -

wR2e09088871 ~al kyl , R*-S-Cral kyl, R*-SC=0) 2-C PCT/EP2004/053620
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al ] Syl , NCR68R6Vd™al I Cyl, R-CC -C alkyl, R-OCC -C
ral kyl, N(R 6 Revec=0)-C i ~&%cy1, Réc- C(=0) - NR 6b-,
R60CC=0) -0, R-CC -NR -C “"alkyl, R6c-C(=0)-OC i
Nalkyl, N(R 6 RY)-SC=0 2-, HZN-CC=NH)-; and Alk is C
~Nal kanediyl. 6. A conpound according to claim 1
wherein the conpound has the fornula: -c- 4%1

wiler efrcompound acrardin@de claime b whereinibe eorapavied aawth@ mnmﬂ
and Alkl andR 7a are as clained in claim?2; R9, R10,
R11 and Alk are as cRai med in claim5. 7. A conpound
according to cl ai m‘i whef ei n the conpound has the
fornula: 7a - AR | NANG) R3bv\,her in R5, G R,

R3b are as“eAla‘rmd-{\n ‘ m 1 R” andR T=-@r e
as clained in clai m@r R ad,@kareasclalmad
inclaim5; and R6a is hydrogen . 3l kyl, Ar 1,Ar

1G ’\aIIC,yI G ’\al kyl carbonyl Aar bonyl , Ar 1C| 6

al kyl car bJD Qﬁl k ul f 1s 7A

~al kyVEHFE o s Pl lwanL ﬁ‘@maﬁ% s claimed
Aal kyinclamrﬂ;RdR anqslkaraakglamdnmd@mi’aadky"landR are as
hydr ogMimdd ih @lakexlt?, (carboxyl)-C i ~alkyl, (G

~al kyl oxycarbonyl )-C i “al kyl, am nocar bonyl Ci

~Nal kyl, nono- and di (C i “al kyl)am nocar bonyl C i

N & ky A, componabascérdinglte Gla:im 1 véietejtl the pempound hes ¢ {c@minla:

Nal kyl')am nosul fonyl -C i “alkyl, Het, Het-C i “alkyl,
Het - car bonyl , Het - suI fonyl t C i ~al kyl car bonyl ;
R613i s hydrogen, C al ky!, Ar1C "al |l Cyl . 8. A
compound accordlng to cIa| reln t he conpound has
theforrmla (IR.56)N
(I-d-1)
or of formula:
RI
7/
G
1115 }N- R3a
R7a—A1k‘—ND~N—<\ (1-d-2)
N
R3b

wherein R, G, R', R R”® R*® R* are as claimed in claim 1, and Alk' and R™

are as claimed in claim 2.

10. A compound according to any of claims 2 to 10, 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;.salkyl, aminocarbonylC; ¢alkyl.



wherein R5, G Rl, R2b are as clained in claim1l1, and
Al kl andR 7a are as clainmed in claim?2; R9, R10 and

Wa@\Rdoa088825 cl ained in claimb; and R6a andR 61B&r/EBPz94/053620
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claimed in claim7. 9. Aco fund according to claim1l
wherei n the conmpound has the Srmula: RA-ATK- N V- N
TI I 1) orof formula: R- Alk - N (E-d-2) R3b wherein

R31. GA cBibpolnii zRBox%@ to Ei%bofaﬂaemaa t€ h@imﬁhﬂ R™ad @hemracycle,
and A!Nﬁ% '}Qﬁ hg%r&ry?le ‘fi?mgazgl" {QZOP%IE% %Oi'gho}i\%zl or .

conpouna accor %
R7a i tienepielingt ef @eﬂhqt@myﬂm@algb@mﬂonaﬂy substtuted

consi with 6ge MM&&BM@Q‘@%@]&%@ fromQklb06p coBiRROOS TYy:hikyl,
t hi onR hoI i nyl, hexahydrooxazepi ne,

hexah o’f hi azepi ne; wherein each of said heterocyle
may b @Bwﬂ,mmoyrbguﬂgumlbﬂed with one or two

substituents selected fromthe group consisting of

a7 BeompOsd ke 16 By Y srmifity 0 SO K i mpboling,

10, wherein R7a is a heterocycle, wherein said

hager R%ﬁ?&ﬂ@ac@&ﬁﬁm%'tb By S c14ifhk 3408 1 vieRSn AP RitAky1Ehs!
or thiono hollnyl wherei n each of said heterocyle

b R SCierdrabad roesh e gr 1 Yutin AR i opkepeai.

~al kyl hydroxy CI - eal kyl , am nocar bonyl C i "al kyl .
135 A ﬁh@gcc@ ©iafg of QaitRYs B8, Fh@bERRY ORllgre selected

wh . d

toeéﬁrymotr & clfion Lot éfe¥ B AR R GeRse Rf S

A cofpelikatyh cyano€h.sikengl, RAYO cﬁsadkalyﬂ;@zzalkynyl.@yandﬁhrs@kynyl,
QLklkﬁ*So@Mmyga%d'H& Ri‘efc()3 RICOMROEL REGRS,di ng to

sel)/e éc?lﬁgﬁﬂ' % @1& EaTCR(B#)S) Bleg%é‘%:&“al kyl ,

A - CNRER W(?zyah;f@ cmmwi mﬁ@gb ;y%@(—o]h):y-cﬁalkyl
cyan YalkylR*@(£0)-c2 6”-()!1;)(1
%?”ﬁ o( REX SR Ao - R

16. A compound according to any of claims 5 to 8, wheréin R, R™®, R are selected
from C;salkyl, Het-Calkyl, Ar'-C; galkyl, cyanoCygalkyl, Cs.salkenyl, cyano-
Cy salkenyl, R®-O-C; salkenyl, C,.¢alkynyl, cyanoCs salkynyl, R®-0-Cs_¢alkynyl,
R®-0-Cy galkyl, R®-S-C; galkyl, R®-S(=0),-Cy.ealkyl, NR*R®)-Cyalkyl,
R®-0-C(=0)-C,.¢alkyl and N(R®*R®)-C(=0)-C;.¢alkyl;

17. A compound according to any of claims 5 to 8, wherein R®, R', R are selected
from C1alkyl, Het-Csalkyl, Ar'-Cyalkyl, cyanoCyealkyl, Cs salkenyl, cyano-
Casalkenyl, Csealkynyl, cyanoCs.galkynyl, R®-0-C;galkyl,
amino-S(=O)2-CMalkyl, R6b-O-C(=O)-C1_6a]ky1, amino-C(=O)-C14;alkyl, mono-
and diamino -C(=O) -Cmalkyl;

18. A compound according to any of claims 5 to 8, wherein R, R'®, R' are Cy.¢alkyl
or R®-0-C alkyl; and R'and/or R may also be hydrogen.

19. A compound according to any of claims 1 to 18, wherein G is C;.jpalkanediyl.



R6b- O Gi ~al kyl - SO 2-, -N(R68R6"), CF3, R6c- C(=0)-
R\-0O CC=0 -, N(R6 RY)-C(K))-, R'-OCi~alkyl,

wR2e0S0888al kyl , R6c- S(=0) 2-C "alkyl, N R R -C PEHER3004/053620
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R6c-C(=0)-C "al kyl, R6b-OC(=0O) -C ~al kyl, N(R 6aR 6b)
_c(=0) _Ci alkyl a Rc .NR~ C(=NH)- . 16. A
conpound according to any of clains 5 to 8, wherein
R9, R10, Rl1l1l are selected fromC ~alkyl, Het-Ci -

?L%g% loA C%‘i’ ]]Qk gl]nja}ﬁﬁ’to %yd)rkoc(l] o alélg :l dagxz {;};(}Sﬁ’%%hylene-

cyanoC2- 6al kynyl R*- O Canal kynyl , R’\ OC i Mal kyl
R;Q'l SAQompo’\ﬁid‘d(:%:or ding o &T@c?algli-@\l'(l gﬁlﬁk&he&lﬁ&l@sm Qnﬁdlinyl
n

6aR6 3’12’&“1%1_83’@3@&31& uflA conmpound accordi ng to any
of clai , Wherein R9, R10, Rl11l are selected
from ~al ky Het - C i "aldyl, Arl-CG 6al kyl, cyanoG -
al kyl , qyl cyano- C2”al kenyl, C2-6al kynyl,
cyanoC2- Nal k§ U9 = 0.Ci alkyl anino-S(=0) 2- G

"al ky borgy%qu érelﬁlAh‘y unﬁﬁbﬁobe%ﬁ@az@&rf lrldtdat of

nmono nd

i a
accofums ¢ g} DAY P@Feﬁé‘”@ o ‘éhefmﬁé lervifio? OrQLWbS“t“entS
Rl 1 md@emiéilﬂb' Isyllected freh-thy Goiip calsistihg oﬁraﬁRhﬁcﬁax;d /amino, cyano,

@leﬁ @?ﬁaﬂe}&idé%lﬁ&lo %laﬁﬂk‘iﬁﬁﬂ%fgﬁgﬂ? GOE bk e,

to 1
32?/ kgh Qaf@fyrfsz%f CW%BW?% eré%f@wﬁ&ﬁgﬂ?@ -9l Copaligyllanpino,
1 t oméfg-ondi€l ehlkylhmmoGeiatiyl, qnblhalﬁdluakyd‘,mmkylfiarbonylammo,
qui nGfs Aan&l- 0, N o&l%gi? KR & QaitiylodiRerfbhyl, RE-ORNRERY,
oyr Bk -@&,. r%@@.% 19y (frioh-
benzAriC satioilasty(-CRlr Gidli-Opt and mboo-oxdieC ((salkyl)antiay(-Qid,-CH,-0),-;

subs I 1
subs%géﬁg%%ﬂ% T AL e At
cons xy, am no, cyano, car boxyl ,
G ~al kyI a "al I cyI oxy, G “alkylthio, G _

9%' toéﬁ G:&Qto 2@%&\%’ fis AL quinolinyl,

e R ae e,
pol ywaérein eacH aoff thgse radital mbk yiptivhnliyoleydubstitited with one, tW(l) or three
o S i g SR

n-, iz ((eyealky 0xy)Csalkyloxy.

23. A compound according to any of claims 1 to 20 wherein R' is phenyl optionally
substituted with one, two or three radicals selected from the group consisting of
halo, hydroxy, Cisalkyl, Cisalkyloxy; quinolinyl; a radical (c-4) wherein m is 2,
optionally substituted with up to two radicals selected from Cy¢alkyl;
benzimidazoly] optionally substituted with C; alkyl; pyridyl optionally substituted
with one or two radicals selected from hydroxy, halo, C;.¢alkyl, benzyloxy and
Ciealkyloxy, pyrazinyl optionally substituted with up to three radicals selected
from C;_6alkyl; or pyridyl substituted or optionally substituted with one or two
radicals selected from the group consisting of halo, hydroxy, C;.salkyl,

Crealkyloxy, Ar'C; galkyloxy, (C;-salkyloxy)Cy.¢alkyloxy.



Ar1G ~al kyl oxy(-CH 2-CH2-O n- and nono-or di(C
i Mal kyl)am no(-CH 2-CH2-O n-; wherein each n

wo p@bsfposssdent |y is 1, 2, 3 or 4; each m i ndepenP€nEP3004/653620
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1 or 2, Arl, Roc, Rod are as_clainmed in claiml1l. 22. A
compound accordi ng to any of 184 ains 1 to 20 wherein RL
is Ar 1, quinolinyl, benzimdazolyl or a radical of

{Nh @4u A ofrpodad m@fcmgrto rahy &f cﬁaun@)l @20 %bremqltll ip ﬁ%rhdity bptionally
ere e i C na
Subst PR FRER P S O?% G PiefTRL PR i8R bl Gl

f r om bereylgrpapd Cosndivdesyng of hal o, hydroxy, G ~al kyl,
G - 6al kyl oxy, Ar i ~al kyl oxy, (G ~al kyl oxy)C
i -6al kyl oxy. 23. A conpound according to any of clains
1 to 20 wherein RL is phenyl optionally substltuted
wi28h éreempownd encordingcte anyof daiins 14e P@ wherinf R 'Gsrpydidyl op’uonally
gr oup sRAteatwififorfor Bib eadmmé%lee@yd ﬁQn K ailobﬁ% hnd C; calky
Cl"al by qui nol i nyl; a radi cal Z erein mls
2, Fﬁﬁgi‘? ’substltuted Wit h uptotvvoradlcals
sel ect ed from G "al kyl ; benzi m dazolyl optionally
S QES: !A:dé?@@uﬂu dddofding’ t@l ¥’ bf c1ihs 14 bs Qfer R "%Lﬂei/e a 811cable
substitu 3,0N€e . Of LCa)k S Sl
oubst L I O, sakea) Searsiiay LR
pyraz Subytltu@tvvlﬂxmiel oy two Bnélshmem$sjelamaitﬁqmphy(boxm cymo, Ar’, Het or
radi cafj@ gety %5@95&% Sedbstiialed With cPAnoRd Art¥hd the other one of R2*

substlt g;—;d r ally substltu ed wWith one or two
radi c&t cf]f%%“ﬁ”gmthe group consisting of hal o,

hydr ony:asecR ndilfptent b alydrpRaxtien R? is hydrogen, C;.alkyl or halogen
1Gi Aagﬁm%&@mal kyl oxy) C i "al kyl oxy. 24. A

conpound L0r ai 1 to 20 wherejn Rl
Oy RS ee! Sod HoRbrtb D W BrgR. el o slogen
r adi caidsR§®€| mmnfrom hydroxy, halo, G -ealkyl,

benzyl oxy and G “al kyl oxy, 25. A conpound accordi ng

g%g?g)& c%j:a Shﬂigégélo i ed 28y ¥hasirk 1 1585 'vﬁne%{%:\%ﬁaé}'e applicable, one
sel ec?@g %?‘gﬁn ﬁﬁtl %%aﬁd%i{ g?r’ pjiopally substituted
A conpithhydrasy, a’a'a,l Hrg of NGRS ankd &l palkenyll subfitntedindihetrty and

wher egRpilet R0, Aﬁ{hm@flﬁly%ﬁ, 3a Is selected from -
- N( R4aR4b 28&54 subst ituted with

one of* g%?rg hg‘érl"%"d’ttg WB?& I@y%(hﬁld R®is

Ar 2, hjglrogen; - N( R4aR4b) and C2”7al kenyl substituted with
CyanOjnQase K2 j is @ftEreht oA h)Gbe@BerPR % R diR 058, lafil and R® is
hydr ogy 20 baca a n
AP, Het, R4a and R* are as in the definitions of the compounds of formula (T) or
as in any subgroup specified herein.

27. A compound according to any of claims 25 or 26, wherein, where applicable, R™
and R*® are both hydrogen.

28. A compound according to claim 1, wherein the compound 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.

29. A compound as claimed in any one of claims 1 to 28 for use as a medicine.



in case R2 is different from hydrogen then R2b is
hydr ogen, G -6al kyl or hal ogen andR 3b is hydrogen; in

w@eawe/o5Bal i s di fferent from hydrogen then R3b PGI/EP2004/053620
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hydrogen, C al kyl or hal ogelgﬁandR 2b is hydrogen. 26.
A conmpound according to any of claims 1 to 25,

wherein, where applicable, one of R 2 andR 3a is

Ss0.ecA 9ﬂaﬁﬂaeéﬁuéﬁ%ﬁﬁb§1ﬁbmmprﬁn aﬁmbﬂmdcemhmméﬂtable carrier,

subst j tu

C27al ar?en ?81 (i}&ﬂ gﬁ(éfaqeﬁﬁéﬂ taﬁle ot 25?&}6 %‘ﬁg
R andhsqa)edsnwdqnsgéﬁm@rl ﬁonzscase R28 is different
from hydrogen then R2b is hydrogen or G -eal kyl and

h case. R3a IS fe
3 e oS PoP RER Sebangoa 565 B iy S il T4 28 o8 e mppptcture of
hydr o@gmndlcm@tfmhlblmgBﬁU R4b are as in the
definitions of the conpounds of forrrula (1) or as in

an; roup. s ecified herg ur
aé‘%:[‘o ?ﬁé’““t‘ *ﬁaﬁy’}‘nﬁ GRS 1‘5“8?&33%' Eg}\i@ﬁgg er n%\ WS o
appl i watsesorR2fsigndR 3b are both hydrogen. 28. A

conp O%F 9@@@&9&@&}&%@@5 5%&&% LRk Real: 8 (B0 BPRUREESwing
2-[6-{[2-(3- é/dr oxypropyl ) -

5- nelhyFﬁ%h%WF’%éﬁf no] - met hyl }-2- (3-no f

hol i n-4-yl - propyl am no) - benzi m dazol -

1-yhnet hyl ] - 6- et hyl - pyridin-3-ol. 29. A compound as
clained ia any one of claims 1 to 28 for ugf as a
medi ci re. 3Q. A~phaermaceuti cal con‘posn tiad cRuprLigi
pharg&ﬁeugi @ acceplabfﬁ,\,car STENale
i ngredi en grapeutically effective ano
compound as degcribed in any one of clainms 1 to 28
31. The use of®a compound as clainmed in any of & aims

1 to 28 for gphe manufact ype of a medicament forg,

i nhibiting V. 32. A process for prcpsrisigac pod

a cl a(ﬁr@@i&biﬂ««@r@kg@jwﬁk»am&?& 16 12 Shiahal @upoesels-0 or §-2-b)
rrprl ' uﬁé @\\ 3‘9&9&3@ J}L\%; &{E%g% @5&% sz;ﬁ«-f%g [;9’"4’ ‘(‘kk\f“}ha*wk

wWth a
schene: m iaam *{\ @“@3:{3 an rﬁmmwmm F3-a)yor (-3-5) ami St m\mmw\:

alkylating (1-3-a) or {1-3-b) fo obtain (1-4-4) or {1-4-b), which is further
alkyiated ;,@ obtain (I-3-a) or (-5-b)as in the f@%i@‘vmg reaction schemes

g a

sz

wherein R¥ &g Creallyl wherein is R* and R® are as claimed In claims 1 to
28 but are other than hydrogen.

R} R!
/
G G\/
5 RI12 5
If N coo reduction 1|{ N CH,OH
Q—N—<\ —_— Q—N-—<\
N N

(-1-a) (1-2-a)



+ RLI-GW() (II'l) (1) (b) reducing a conpound -a) or
(I-1-b) to obtaiu a conpound 2 a) or (1~2~b) d s eque
wWo kgososdsdi /i ng t he al cohol group ( ~2~a)or (| ~PCI/EP2004/053620
atnld oxidant to obtain an %qntermsdi ate ( -3-a) or
(T~3~b)and subs e u W al kyl'é ‘ng ( -3-a) or (I-3~b)

to obtain (1-4-i) or, (1~4~b),which is ftsrther
al kyl ated to obtai ryR(T- 5-a) or ( 5~b) as ifR'the
fol | oyghdagh r eacts ok schenes_ers i i . " s4C al kyl erei

is R48 a_d R atp agspared™Pa clains $5| @y NHRY
ot her TTHZM hyiT . R12 theera-ctizﬁﬂ-—zé;rﬂ
(I-1-a)l" . Rl oxidati on CHO N CH,-NHR R3

R3 (1-3-a) (l-4-a) RYjalkylation CH2 -NR 4 aRdb Q -
< arylation N R3 (I-5-e‘§ reducti on CH2OH (I -1-%)

(I1-2-b) oxidation f  (-3-a) (-4-a)
Rl
7
G
alkylation IItS Y CH,-NR*R*
arylation N
R3
(-5-a)
R! Rl
q el
II{5 }q reducti LY }\I
uction I
g :@\ — :@\
N COO-R12 N CH,OH
(-1-b) (-2-b)
R! Rl
idat G\/ ¢
oxiaation 5
PN BN
e e D\
N CHO N CH,-NE-.R®
(-3-b) (-a-b)
Rl
G/
alkylation R} }q
I
e ol
arylation N CH,-NR4*R %
(1-5-b)

{¢} converting the alcobol group in (I-2-8) or (1-2-b) 10 2 leaving group and
subsequently reacting the thus obtained products with an amine thus obtaining
{I-6-a} or {I-6-1)



Q ] NCHONCH-NHR 4 (I-3-b) (1-4-b) alkylation f
arylation N"CH -NR 4 aR4b (I-5-b) (c) convorti g the

wO eislossgroup in (T 2 a) or (f-2-b) to a | ca i PCEBOU3620
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a d subse a e Jv jacti g thﬁbd us obt ai ned ptodects
with an am ne thus o tai ~a)or (1-6-b)1- conversion
to leaving group CH2-NR 4 R411 (I-2-a) 12 N-al kyl ati o
.n or arylation 1- conversion to | eaving group (I-2 b)
Q N ( 2- N-al kyl atli évesHorNOCH - N 54ad‘R4b aryl %hl_
(1-6-b) (d>c nver ljeaﬁ‘"%ﬁ’fmi'pnterrredlla
to a conpbir OLadn] - 7~D) LTS 3
WIltig- Horoer p 0cE gkéo sel ectively réduc
doubl e bond in (I- 5 or (lI-7-b) thus obgai ni ng
conmpounds (I1-8~a) or ( ~8 b) reducing the e.}8i)og o i
( -9-a) or ( -9~b) to a othyiene-arisie @'rﬁ' p thus
obtaining (f-10-a) or ( -10~b); nono- or diaJkykting
the latter th s obtaining co po (1-11-a) or (WI-b) ;
or ( ~12~a)or (1~12~b) wherein Alk' }Pé aft a nediy 2 1
is any of the subsi taneersien ton afkesyF\ as defined its

any of claims 1 - !€88in0grRep
(-2b) ——————— Q—N—<\
: CHz-NR4aR.4b

2- N-alkylation or
arylation

3~t

(1-6-b)

s

(&) converting an intermediate (I-3-a) or (1-3-b} to a compound (-7-a) or (-7 -1}
using a Wittlg or Wittig-Horner procedure; selectively reducing the double bor d

ke

in (I-7-8) or (I-7-b) thus obtaining corapounds (I-8-a) or ({-8-b); reducing the
ovano group i ({-8-a) or ({-6-b) to 2 methylene-amine group thus obiaiming
{(1-10-2) or (I-10-b); mono- or dialkylating the latter thus obtaining compounds
-1l-gyor -11-b) o §w2~a\ or {I-12-}, wherein & 1K' is Cocalkanediyi, R®7
is any of the substifuents on atkeny! as defined in any of clairas 1 - 28, and

preferably R is Ar® or ON

1 Rr!
& ol
G\ s\ 1 p2a-1
1|<5 N CHO II{ N CH=CH-AIK'R
Q—N—4 —> Q‘“N_<\
\N N
R R}
(1-3-a) (-7-a)
1 Rl
G/R ¢
1|15 N CH-CH-AK'R*"! reduction 1|15 )3 CHy-CHy-AlK-R2*!
Q—N—<\ — Q’—‘N—<\
N N
R3 R3
(1-7-a) (-8-a)



preferably R2 J is Ar' or C: NCHAk'-R2 1 TQN- <
H=CH Al k1-R2a 1 reduction .CH2-CH 2 -Alk 1-Rka-1 Q

w Rb5028872- Al k1- CN reducti on . CH2- C2- Al k1- CHT PCHEPID04/0$3620
N RL G al kylation R 2- @%k 1-CH 2NHR 4a Q NN
arylation R3 (I-11-a) alky1 ion .CHCHAK
1- CH2- NRdaR4b arylation CHO 'CH=CH Al k 1-R;28" 1
(|-3 b) (|,‘7 b) RL G reduction | NQ - ] g CH=CH- Al k

-Rea"y 9 C r OB ALK SR 28k D) G-
Q_N_<\ — Q—N—<\

N
R3 hE
(1-9-a) (1-10-a)
Rl
G,{/
; R’ CH,-CH,-AIk-CH,NHR*
alkylation _l N
arylation
R3
(-11-a)
Rl
e
alkylation 1‘15 }\I CH-CH-AIK'-CH, NR*R*®
N
arylation
R3
5 (I-12-a)
R! r!
G/ G/
R\ B
N | N
CHO CH=CH-AIK'-R?*!
(1-3-b) (I-7-b)
R! Rl
G/ G/

BN reduction }
I U
Q_N_<\ :©\ —> Q_N \ :O\
N C CH,-CH,-Alk!-R2*1

H=CH-Alk!-R%! .
(-8-b)



reduction | NQ- N . NCH2-CH2 -Alk 1-CN

"CHaCHa- Al k' -CHaNHa (1 -9-b) (1-10-b) al kylation Q@ N
w@20080888A1 k' - CHONHR 4 aryl ation (1-11-a) al kyleCT/BP2004/053620

arylation CH2-CH 2- Al k 1-Cll—5 -NR 4 aR4b (I-12-D)

andoptional ly converting ib S obtained cotnpo sds of

formula (1)into their phanrtaccutllgal ly ace

base- addi j#on or add addition sal” formby ttcatncM

with a SG\Hablc base or acki asd \conv rsely treating

Ae baﬁe gakd] +qn or aeedettiondi t]i o

or e—a ain the&f8rm o || po d
N CH,-CH,-Alk!-CN N CH,CH,-Alk'-CH,NH,
(-9-b) (-10-b)
Rl
/
A
alkylation 1|15 N
—_— Q—N—<\ 1 .
N -CH,-Alk!-CH,NHR'
arylation CH,-CH, B
(-11-a)
Rl
&
. s\ .
alkylation R N
[ .
A Q—N—<\
arylation N CH,-CH,-Alk!-CH,-NR*3R#
(-12-b)

and optionally converting the thus obtained compounds of forrula (1) into their

vharmaceutically acceptable base-addition or acid addition salt form by freatment
with a sudtable bage or acid and conversely treating the base-addition or acid

addition salt form with an acid or a base to obiain the free form of the compound

10 of forrmula (D,



