2 8 JAN 2004 WO 01/00611 PCT/ EPOO/ 05676 -1 RESPI RATORY SYNCYTI AL VI R}JHQ;JAN 2004
REPLI CATI ON | NHI Bl TORS The present invention is concerned with

benzi m dazol es and i m dazopyridines having 5 antiviral activity, in
particular, they have an inhibitory activity on the replication of the
respirat OrWOSnWH&H' al virus. It further concerns their prap@oabican and
conpositions conprising them as well as their use as a nedicine. Human
RSV or Respiratory Syncytial Virus is a |arge RNA virus, nenber of the
famly 10 of Paranyxoviridae, subfan|y.pneunovirinae together w th bovine
RSV virus. Human RSV is responsible for a spectrumof respiratory tract

di seases in peopl eRBSPIRATORYESYNCHTOAIgHBUYS REBLIGYTIEN WHEEQ% maj or cause
of lower respiratory tract illness during infancy and childhood. Over half
of all infants encounter RSV in their first year of life, and alnost all
within their first two years. The infection.in hlldren ap cause 15
| ung damage tﬂ‘&tpreﬁéff‘é’?"ﬁ‘%o"f‘éFO'B?@'QF%W'é]hPF“ﬁWdiZB}% ‘8‘81’ Pwnghnef)nlvé"gl ung

di sease i rs | adn@iviral litfvity ie prugiobiar, thagBave ag jnhasohna)ivitGhirobe rephi¢dtign ehtheind
adults often éﬁcé@f{zﬁ LAt A burie PLBER %n§mlﬂqpf‘é88@ndﬁ%{d'cﬂxfn fticpe. I n old

age, suscepti I'n 1 Nncreases, has been inplicated in a
nunber of outdSFMPERIEE B‘F“‘p?ﬁe‘ﬂ‘ﬂbﬁl‘%‘"%e?%ma‘fj‘élﬂcresul ting in significant
nortality. 20 25 Infection with a virus froma given subgroup does not
protect agai Mgéiman BINISLREPHoryi Syhetial Virusis 8 hr@rRIREViris oleaber dfnkmbfamie sane

subgr ou t VviRRVHUSart hus
comgmn pd:lad;pl {}%a{aﬁlgxem g%é%ﬂg%%g ﬁ'ﬁﬁ&%nae %}bihg@ﬁﬁ bheltd Todaz;/ only

three drugs h’&%\é‘ﬁéwﬂﬁ‘ﬁﬁfﬁ\?éﬂemﬁf“‘ﬁ fép‘éflj%.?/r‘lré'ft Ve? H‘f%ff?lc(gﬁau #WDavirin, a
nucleosi de anatoughiy thevaridoie & (hmajer as of foeatrespimatofyoracigBngse den RSV
infection in PFh%)Eéerac'hh&r%‘Jdccﬁ'Jc'r A5EEF aum@m@@r&%ﬁﬂkf ROV Ineit ﬁ%d janbsifeat i on,

the toxicity togenicity), cost . and tt'|_' ncx’:anéa 9r| abl e
efficacy |i m %“dl33@0%§]é‘”1“f’l'?éh%rtfﬁé‘r‘wf’\x53’%6 hﬂf‘l’;ﬁé’on R8I &4 r’r{d f
pal i vi zunab, o yahaeaiat padswingedronal mayrbnimiddy to thrpnintyss |dmﬂsam later gr e

intended to bﬁfe aﬁg'ué@h?czﬂroeééﬁ'ma @dé@@ﬂﬂdrg mrad@lu&fiﬁ%ﬁfér@mdﬁa/@’b@)p a safe
and effective RSV vacci ne

tivated
vacci nes fai | 8PP (HGpReR Iid ’éfeﬁg?“ gleggé%e SUS&?P&“W ?gélm IH"SEJSQ%%A igﬁﬁges 35
enhanced di seh&é&edumpthgateubseqmemoflombmkﬂ afpeumdnia iathecAteh s nes have
been tried withitdnihbRsiipuccess. Cearly there is a need for an
efficaci oygs non-toxic and easy |o adm nister drug against RSV replication.
2 8 JAN 2004 01/00611. PCT/ EPOQ/ 05 0, 099, 139
. EP-A-0, 145, 3P0 ph A vgus fom § gyven S‘ﬁbﬁfﬁ’”B\%B‘:sl"b" P’gﬁegpa%mﬁ%a" v %@%24 ,
EP- A- 0, 232, 93ihfecEPn with 2285V istate fepmhezgme GEBTOUP IEWAOIW‘*QWWG‘FA 4992 01697

descri be benZleﬂe&ﬁhev.amtv mzldﬁ%@rlﬂﬁroh d:lcf]ﬁlc z}sdﬂi&tdnt:ubfeﬂl)puupenbtdpase& and
pi per azi ne derl vgtl ves as antihistam nics, antiallergics or

25
! Today only three drugs have been approved for use against RSV infection. Ribavirn, 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
30 drugs, RespiGam® and palivizumab, polyclonal and monocional antibody

immunostimulants, are intended to be used in a preventive way.

Other atiemplts 1o 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
35 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 1o

administer drug against RSV replication.



5 serotoni ne antagoni sts. The present invention concerns the use of a
conpound for the manufacture of a nedicanent for treating viral ? N_2004
i nfections, wherein the conpound is a conpound of forrmula R3 J G Iﬂ% azﬂ
Q(( 13 (1) N10 a prodrug, N-oxide, addition salt, quaternary am ne,

metal conpl gy 96, stereochemcally isomeric formt hereo crRstRER
-al=a2-a3=a4- represents a bivalent radical of fornula 1§

-CH=CH CH=CH- (a-1); -N=CHCH=CH (a-2); -CH=N-CH=CH (a-3);

-CH=CH N=CH (a-4); or -CH=CH CH=N-(a-5);-herein each hydrogen atomin the
radicals (a-1), (a-2), (a-3), (a-4) and (a-5) may 20 optionally be

repl aced by hdPeA-08053181 REHA-0.08% X368, ERmM-A045 03 ERux;0,138,164l kyl oxy,

pol yhal oC, . 6alggyh.0, GARDEXKD.A- @i@ﬂ‘@@lﬁﬁéﬂ kyba, gﬁoflﬂm% 295, g;g:/ CEP 0.267, 661 o &

di (C1- 4al kyl) | k ? I oxycar ony]

radi cal of fomﬁw&% éj%‘?lé 1 despribe Beagimidazpieapd @JNR@HF@B —CHZ

=CH- C1- 6al kyI ,SubsNt@id Pperidinislafd Gherfzi) deyilvativey assanahisashirge] armiallérgmmﬂ aRA RR
R2~N . s1- Rorohintaflaksmels -- R -N--C(=0)---Al k---X1- (b- (b-2) (b-3)
(b-4) 2 8 JAN 2004 V\DO /00611 PCT/EPO0/056 6 -3 /I rCM-x"_ Y -x2- (CH2),,
(CH2), yCH X- \E be 5) (b-6) (b-7) (b-8) wherein Alk is

Cl1. 6al kanedi le eprescnll ention concerns the use of a compound for the manufacture of a

medicament for treating viral infections, wherein the compound is a compound of
formula

R]
/

\‘)
Q_<\I\3 M

10
a prodrug, N-oxide, addition salt, quaternary amine, metal complex and
stereochemically isomeric form thereof, wherein
-a'=a’-a’=a"- represents a bivalent radical of formula
-CH=CH-CH=CE- (a-1);
15 -N=CH-CH=CH- {a-2);
-CH=N-CH=CH- - (a-3);
-CH=CH-N=CH- (a-4); or
-CH=CH-CH=N- (a-53);
wherein each hydrogen atom in the radicals (a-1), (a-2), (2-3), (a-4) and (a-3) may
20 optionally be replaced by halo, C,_¢alkyl, nitro, amino, hydroxy,
Ci.ealkyloxy, polyhaloC, ¢alkyl, carboxyl, aminoC,.¢alkyl, mono- or
di(C,_salkyl)aminoC, galkyl, C;.salkyloxycarbonyl, hydroxyC, galkyl, or a
radical of formula
z
. /lkm]
25 wherein =Z is =0, =CH-C(=0)-NR**R*®, =CH,, =CH-C,.¢alky], =N-OH or
=N-0O-C.¢alkyl;
Q is a radical of formula
R4
F[‘d }F R X'— v/ X
R—N—Alk=xl—  RZ—N-—C(=0}—Alk—X'— g,

{CHa),
{b-1 {b-2) {b-3) (b-4)



Y is a bivalent radical of fornmula -NR2- or -CH(NR2R4)-; X is NR4ZH§AN 004
S(=0, S(=0)2, 0, CH2, C(=0), C(=CH2), CH(OH), CH(CH3), 5 CH(OCH3)*
CH(SCH3), CH(NRsaR51)), CH2-NR4 or NR4-CH2; X2 is a direct bond, CHZ,

C(=0), NR4, Cl.4alkyl-NrR4, NR4-Cl_4al kyl; tis2,3,40r5; uis 1,2,3,40r5;, v
is 2 or 3; ‘ﬂm&ﬁq]v\her eby each hydrogen atomin Ak and p@ﬁEmrgb@@ycl es and
the heterocycles defined in radicals (b-3), (b-4), (b-5), (b-6), (b-7) and
(b-8) may optionally be replaced by R3; with the proviso that when R3 is
hydroxy or Cl. 6al kyl oxy, then R3 can not-3- repl ace a hydrogen atomin the a
position relative to a nitrogen atom Gis a direct_bond or

Cl. 10al kanedi y}+~—15 R 1is rmnocycl,i/c\h\qterocycm ected from

pi peri di nyl, Q/{—r')_é;{.,a%i_nyl w1 PYY-SlyL yrazicﬁyk‘,— wﬁm‘ pyrimdinyl,
oxaz

pyrrolyl, fur ah.é’ tet rahygg',gf ur anyl Yenyl , |, thiazolyl,

i m dazol yI pyr azéryl i soxazol yl, oxad| azol yI i sothiazolyl; and each
het erocycl e may gptl onal I thﬁe substl t&t—@d wth 1 @iy where possi bI e nore,
such as 2, 3 4, substituents selected from hal o, hydroxy, am no, cyano,

car boxy, Cl.6 oxy, Cl1 ( al kyl t hi o, C1.6al ky) oxyGi . 6al kyl ,
aryl, aryl d. g'JhF%lnlA&qs ]?@%ﬁil

kyl oxy, ony mono- or
di (C3. (, al kyl ) ami noY ‘ﬁﬁrﬁ’b"’a&fﬂ ra@Ff’eéfqrmaﬁa ‘%@ﬁéﬁk
pol yhal oC] _6al kyI X3is G kS'ISQanG(%U)ﬁIﬁ Iﬁlbiz. @t%&ﬂl(k@ﬂa) S@IONWH(CHJ)
aryl - S02- N(B:HS 6@ dé Qq& —@, d}lﬁ&}qﬁsgme—Q CH2
hal o(- CH2-CH2-O " CH2-0) n- L. C3, 6 | oxy(-CH2- 25
CH2-0)"- and nono- - 0¥ ﬁ.a(defﬂéav% 2l ﬁ)é(N%H)E éﬂ—]@'ﬁ}% R § i PI ndependent | y
is 1, 2, 3 or 4; R2tisg, hydiregen, fornyl, CL.6al kyl carbonyl Het car bonyl ,
pyrroli din yl, p| p ;lldzn?/h hormpi peri di nyl, C3_7cycl oal kyI substi t ut ed
with N(R6)2, or su stituted with N(R6)2 and optionally with a
second, third or foﬂfst:’nor B ituent selected from 30 arruno, hydroxy,
C3. 7cycl oaloky lwhefEBy Eh hadreghnykam i m mpdiiha yirboayplapandriheiheeacycica iifipeq &m no,
Cl. 6al kyl oxycar bony}. a1 3Qp. 3}?1(3/11) BL6H) @2 and3D-8)SndY )Pl OBAR be feplicadty,
e

ydr ogen, ' C1- bar ky! Rty ateviga ey v 38 st s EopiR RSy R e o

hydr ogen,
PCT/ EP00/ 05676 -4 RB:plaRsbhydrEgen atedh RS @pesHion igapenela AL @ hy dr ogen or
Cl- 6al kyl ; or d,?;ga“ﬁ,tgg J3aB or ©F mdiﬁﬁnc@ﬂd R5d taken together forma bival ent

radi cal of for i palkyl,
fornyl, hybr o% 8’5?’%‘9’[: w%ier%%f] s%]%czcrdbfioﬁ}’/?'%ndﬁn% i% 6 J}y%x c %ﬁyl
aryl is phenyl gurigtenkipysuiss, tPuF@ldl fram. retighydagfpnylg EFH or 4,
substituents sqh,gﬁ]ﬁqn{,aﬁmyhgy;ammw@tsx@wyl &,adiaadlidydnd .wm@wmd@whkyl

pol yhal oC, _6al kylctcroccjle% dy oyt:o% Ny beBBktiREd With PY WA posBiblel idrelisOoh as 2, 3
pyrazinyl, pyri dazi %

or 4, substituents selected from halo, hydroxy, amino, cyano, carboxy, Ci.calkyl,
20 C.ealkyloxy, Cealkylthio, Ci.salkyloxyCi.salkyl, aryl, arylCi.ealkyl,

, arylC, salkyloxy, hydroxyCialkyl, mono-or di (C1.¢alkyl)amino, mono-or
di(Cy.ealkyl)aminoC)_alky!, polyhaloCy.ealkyl, C.¢alkylcarbonylamino, C,.¢alkyl-
SO,-NR*-, aryl-80,-NR-, C)_salkyloxycarbonyl, -C(=0)-NR*R*’, HO(-CHz-CH>-
0),-, halo(-CHy-CH;-O)n-, Cr.6alkyloxy(-CHz-CHy-O),-, arylC; calkyloxy(-CHy-

25 CH>-0),- and mono-or di(b,-5a1ky])amino(-CHg—CHg-O),.-;

each n independentlyis 1, 2,3 or 4,

R? is hydrogen, formyl, Cy.¢alkylcarbonyl, Hetcarbonyl, pyrrolidinyl, pipenidinyl,
homopiperidinyl, Cs.scycloalkyl substituted with N(R°)z, or Cy.jpalky) substituted
with N(Rﬁ)z and optionally with a second, third or fourth substituemt selected from

30 amino, hydroxy, Cascycloalkyl, Casalkanediyl, piperidinyl, mono-or
di(C;.¢alkyl)amino, C;.¢alkyloxycarbonylamino, aryl and_ aryloxy;

R? is hydrogen, hydroxy, C,.salkyl, Cy.galkyloxy, arylCi.salkyl or arylCi.¢alkyloxy;

R* is hydrogen, Cy.salkyl or arylC,.ealkyl;



10 The present invention also relates to a nmethod of treating warm bl ooded .
animals suffering fromor susceptible to viral infections, in parti8ulANr2004
RSV infection. Said method conprises the admi nistration of a
therapeutically effective amount of a conpound of fornmula (1) or a prodrug
thereof, a N-oxide form a pharmaceutically 15 acceptable acid or_base
addi ti on saMOO%lat ernary anmine, a netal conplex or a & EYEHBnically

i someric formthereof in adm xture with a pharnaceutical carrier. A further
enbodi nent of the present invention includes the conmpounds of formula (I")
G1lc 13 1) 4 2 a 20 their prodrugs, N oxides, addition salts, quaternary
am nes, netal FCYEA, RXasd ’FftkaciiesRAGNSIIE ) drypdn®0 TR LGN fer s, wherein

-al=a2- a3=a4- Jsepresentssca rash cal of fornmul a. - - );
ReGH Cieo (R R R A B e ﬁ%ethfﬁégtﬁ@é%ﬂi‘%‘?‘%&? fepcta-(C3),
- CH=CH- CH=N- ( a- Bhereighigl éonSieach hydrogen atomin the radicals (a-]), (a-2),

(a-3), (a-4) aidsK @ YaikPPonalybidex pe hepl acatoirdoaiier CL. 6al kyl,
nitro, aniqo, h¥§g§%§f"g%b%i9§§?§§|3xyfp%3|y alocg?%alkﬁﬁ,rcarboxyl,
am nod _6alkyl , 1Ox3FIOYE 1. 4al kyl ) ani noCL. 6al kyl |

Cl1. 6al kyl oxycararghenyl loypheoXys@pstidaddyith 1 errmage, spettdsdaP out. splstilvghly 28 JAN

2004 WO 01/ 0061 keiRGd R0RA0 3048 x v, T, WIRYi & yBrox¢Ci 8lky poiyiaib§latidl; NRSaR5Db,
=CH2, =CH Cl. 6al yh, =N- g? :NECf §¥6§Hkyf? 6Cfig a radical of formula R
4 R4 R2-t,-Alk- X RIMGEE =) ~Ak-XI (CH2), Ré R2,I X Y X 1- \(CH2)u
(b-1) (b-2) (BHI)s pybdwl)pySmydinylQrratinyl, Ryxdazinyl. _

10

The present invention also relates to a method of treating warm-blooded animals

suffering from or susceptible to viral infections, in particular RSV infection. Said

method comprises the administration of a therapeutically effective amount of a

compound of formula (I) or a prodrug thereof, a N-oxide form, a pharmaceutically
15  acceptable acid or base addition salt, a qualernary amine, a metal complex or a

stereochemicaily isomeric form thereof in admixture with a pharmaceutical carrier.

A further embodiment of the present invention includes the compounds of formula (I')

N a-\\a:
Q_<\I }13 iy

20  their prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and

stereochemically isomeric forms, wherein

-a'=a a’=a"- represents a radical of formula
-CH=CH-CH=CH- (a-1);
-N=CH-CH=CH- {(a-2);
25 -CH=N-CH=CH- (a-3);
-CH=CH-N=CH- (a-4); or
-CH=CH-CH=N- (a-5);

wherein each hydrogen atom in the radicals (a-1), (a-2), (a-3), (2-4) and (2-5) may
optionally be replaced by hala, Cy.galkyl, nitro, amino, hydroxy,
0 C.salkyloxy, polyhaloC,salkyl, carboxyl, aminoC,.¢alkyl, mono- or
di{CyealkylyaminoC, gatkyl, C; ¢alkyloxycarbonyl, hydroxyC,.calkyl, or a

radical of formula



(CH2)v (CH2)vV Y) CHX - Y NX2 (b-5) (b-6) (b-7) (b-8) wherein All\&i 2004
Cl. 6al kanediyl; Y' is a bivalent radical of forrmula -NR2- or --CH( I@; £
X, 1s NR4, S, S(=0, S(=02, 0, CH2, C(=O0, C(=CH2), CH(OH), CH(CH3), 10
CH(OCH3), CH(SCH3), CH(NR5aR5b), CH2-NR4 or NR4-CH2; X2 is a direct bond,
CH2, C(=0O, NR4 Cl 4al kyl-NrR4, NR4-Cl.4al kyl; tis2,3, 43&5,;”55,0%3%2, 3,4o0r5;

vis 2 or 3‘,”0&'(8061'5 wher eby each hydrogen atomin Ak and the carbocycl es
and the heterocycles defined in radicals (b-3), (b-4), (b-5), (b-6), (b-7)
and (b-8) may optionally be replaced by -5sR3; with the proviso that when R3
is hydroxy or C,.6al kyloxy, then R3 can not replace a hydrogen atomin the
a position relative twhegeifkE i0gRRECH-0E0)GRRE «diH.ceCHEORakdr=N-OH or

Cl- 10al kanedi yl ; 20 R‘_N_bgcaalrr}:{?pocycl i c heterocycle selected from pyridyl,
pyrazinyl, pyridazinyT, yrinrdinyl, pyrrolyl, inidazolyi and pyrazolyl;
and each het e@@?é#@ahﬁfﬁﬁﬁﬂ? onal |y be substituted wth | or where

possi bl e nore, such as 2, 3 or, 4, substituents s | ected from hal o,

hydr oxy, ami no, dff/ano, carboxy, Ci-6alkyl, ClrBakkyl oxy'—C, _\ﬁa/l\};d,phj 0,

G _6al kyl oxyC, p6aaykx'—ar yRi—mrgtG—08etkyts aryl C, \sAl kyl oxy, “duy,

hydr oxyCl. 6al kyl , nono-or 25 di (CL. 6al kyl ) anm no, mofRdor

di (Cl. 6al kyl ) am nqGi,- 6al kyl , pgbyhal oC, . 6al kyl, CleGal kyl - car byl am no,
Cl. 6al kyl - S02- NR6c-, aryl - SO2- NR5c-, Cl. 6al kyl oxycar bonyl, -C(=0) - NR5cR5d
HOQ( - CH2- CH2-0) "-, hal o(- CH2-CHz- O n-, Cl. 6al kyl oxy(- CHz- CH2- 0) n-,

aryl CL. 6al kyl oxy(- CH2- CH2-On- and npfio-oy
di (C1-6al kyl ) agi ng{ -,GH2- QH2- Q) 2~ edch ncH-ndepexident INy—¥'s- 1, 2, 3 or 4; 2
8 JAN 2004 WO DL/00611 PCTVEPOO/ 05678_-6/R2 i s hydrogén, fornyl,

v

pyrrolidinyl, pipéidinyl, honopiperidinyl, C3.7cycloal kyl substituted
with N(R()2, or (5}[ 10al ky)(b_g)ubsti tuted, i th N(R6) g sgnd optionally with a
second, third oP>fourth substituent selected from ani no, hydroxy,
C3. 7cycl oal kylwhe@@n AllsialCkaaleaidiy); pi peri di nyl, nono-or di (Cl. 6al kyl ) ani no,
8} ga: ty: oxxgiag blt)Ey:Yamarmvalét %{deal fﬂ&?ﬁwim@y?r R&I(imzh?dr ogen, hydroxy,

. 6al kyl, C1.6al kylgxy, aryl Cl. 6al /151 ;
hydr ogen, G . 6al kyl Xgﬂsyrgl?yfé(fég’?iyﬁé' %g?iiagéggl&%% az?%ﬂms{&' (gg(cdﬁﬁ)'
i ndependentdy are hydKegHm. SHEIGHILHNR Rop: FiaNBner MB1CHer R5, and R5d
t aken toget her formydidd sirlcesvndr@di, CatOYNRT, @ paiky-NR‘ONRS-Cr.allyiwherein s is
4 or 5; R6 is hydr ogen, Q%m | kyl, fornyl, hydroxyCti.6al kyl,
Cl. 6al kyl car bonyl or " Ci’. al’kyl oxycarbonyl ; aryl is phenyl or phenyl
substituted with 1 orshoré4¥Peh as 2, 3 or 4, substituents selected from

hal o, hydroxy, CL.6alikybs 3;hydlr oxyCl . 6al kyl, po] yhal oCl1. 6al kyl, and
15 whereby each hydrogen atom in Alk and the carbocycles and the heterocycles defined in
radicals {b-3), (b-4), (b-5), (b-6), (b-7) and (b-8) may optionally be replaced by
R*; with the proviso that when R? is hydroxy or Cj.alkyloxy, then R’ can not
replace a hydrogen atom in the o position relative (0 a nitrogen atom;
G is a direct bond or Cy.jpalkanediyl;

20 R'is a monocyclic heterocycle selected from pyridyl, pyrazinyl, pyridazinyl, pynmidinyl,
pyrrolyl, imidazolyl and pyrazolyl; and each heterocycle may optionally be substituted
with 1 or where possible more, such as 2, 3 or 4, substituents selected from halo,
hydroxy, amino, cyano, carboxy, Cyealkyl, Cj.ealkyloxy, Cy.salkylthio,

Ci.¢alkyloxyC) galky), aryl, arylC, galkyl, arylC,.salkyloxy, hydrox yC,.¢alkyl, mono-or

25 di(C..¢alkyl)amino, mono-or di(C,.¢alkyl)aminoC,.salkyl, polyhaloC,.calkyl, Ciealkyl-
carbonylamino, C.calkyl-SO2-NR*-, aryl-SO,-NR*-, Cy.salkyloxycarbonyl, -C(=0)-
NR*R* HO(-CH;-CHz-O)-, halo(-CH;-CH;-0)y-, Ci.salkyloxy(-CHz-CHz-0O)p-,
arylC salkylox y(-CH;-CH2-O);- and mono-or di{C).salkyDamino(-CHp-CH3z-O),-;

each n independentlyis 1, 2, 3 or 4,



15 C1. 6al kyl oxy; provided that when Gis nethylene, and R is 2-pyri (i)él
3-pyridyl, 6-nmethyl-2-pyridyl, 2-pyrazinyl or 5-nethyl-imdazol-4-yl, Eﬂdwm'
-al=a2-a3=a4- is -CH=CH CH=CH or -N=CHCH=CH, then Qis other than N
~-CH2- ; HN ~-0-- } --NH ; HHNr ~f 1 (CH)Oor | HNCH CH-h _ }-CH.-
; 1i i N_CH2-w&bimobi) -NH v {CH) z o or t 0O 11 H3C CH2- OrCriEReo@s426 CH2 ) - NH
\ 20 Yet anot her enbodi nent of the present invention includes the foll ow ng
group of conpounds 2-[[2-]]

1- (2- am noet hyl ) - 4- pi peri di nyl ] ani no] - 5-€hl or o- 7- et hyl - | H benzi ni dazol - 1-
yl ] met hyl ] - 6- net hyl - 3- pyri di nol tetrahydrochl oride tetrahydrate. N[

1- ( 2- ar ni noet ﬁgIS)hyams% Y Pyijalipingl. piperidioy; ngépﬂxgkﬁy@?"&%t hyl 1- 1H
25 benzi m dazol ssiited @ithN(R®),, or C).1galkyl substituted with N(R®); and optionally with a

1- (2-am noet hy] )-4-pipari di nyl .- 1- - di -4 | ]-1H
benzi m dazol - 2- %’fr#n ndg{hlt?r ?i?h%’?%é%sélrul[ﬂgéﬂg%%o@Eé%ng’ ﬁgjd%&izé37¥§/&6m&hﬂ2
[[3-][5-(net hoxiﬁH@pWﬂ)plmyhﬁwnl)-l%ﬂ“@“-g]ﬂkyl amino, C1.¢alkylox ycarbonylamino,

-3H-i m daze[ 4, Saly] prarydibxiye- 2- yl ] met hyl 1-pi peri di neet anam ne; 2 B JAN 2004
WO 01100611 P P 5676 -7 )

N-[ 1- ( 2- ani nog ~ﬁf’y ?‘%/59“ ; %‘r”f”thﬁx"‘f yi’f—‘f?ﬁ”—“’r’r‘éﬁ B S Y G B hy 1 ] - 10+
benzi ni dazol - & ghivdeeet Chydidemrdl-edYhonohydrat e; N[
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20 Yet another embodiment of the present invention includes the following group of
compounds =
2-[[2-[[1-(2-aminoethy])-4-piperidinyljamino]-5-chloro-7-methyl-  H-benzimidazol-1-
ylJmethyl)-6-methyl-3-pyridinol tetrahydrochloride tetrahydrate;
N-[1-(2-aminoethy!)-4-piperidinyl}-1-[(2,4-dimethyl-5-ox azolyl)methyl]-1 H-

25  benzimidazol-2-amine;
N-[1-(2-aminoethyl)-4-piperidinyl]-1-{(2,5-dimethyl-4-oxazolyl}methyl]-1 H-
benzimidazol-2-amine trihydrochloride monohydrate;
4-[[3-[{5-(methoxymethyl)-2-furanylmethyl]-3H-imidazo[4,5-b]pyridine-2-yl jmethyl]-
1-piperidineetanamine;
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blpyndine-2-yljamino]- 1-piperidinecarboxylaie;
1,1-dimethylethyl 4-[{1-[{3-[2-(dimethylamino)ethoxy]}-6-meth yi-2-pyridinyl}Jmethyl]-
1H-benzimidazo)-2-ylJamino- 1-piperidinecarbox ylate;
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the prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and
35  stereochemically isomeric forms thereof.
Said group of compounds will be referred to hereinafter as the compounds of group
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atonms such as the group defined for Cl_3al kyl and butyl and the |ik o
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saturated hydrocarbon 15 radicals having from2 to 4 carbon atons such as
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part of a ines straight or branched chain saturghed, ocar bon
radi cal s hggﬁggm?ﬁgn1l to 6 carbon atons such as the groups 8e ?ﬁed for

C, -4al kyl and pentyl, hexyl, 2-nethylbutyl and the |ike; Cl.9alkyl as a
group or part of a group defines straigfst or branched chain saturated

hydr ocar bon radicals 20 having from1 to 9 carbon atons such as the groups
defined for Cl al kyl and heptyl, octyl, nonyl, 2-nethylhexyl,

2- met hyl hept yirnagntipginld &8 r fHleoup
defines strai ght ar p@?angcheécﬁgk%ég%ﬁh#g?e a% tgy&cagﬁ%cg%rgicglgfaggl?pé LB;aw ng

from| to 10%FAYHEH- GRHESAE Amides. Shb that digesvbme Rignsiemapqn gafuay Pt and
decyl, 2-net hiHerdsriydtive agttle sdige ik @s d€ied Biytb¢ cabpoyhdsiof fgenki(l)c Tho

cycl opropyk, Féf&leﬁ&%)doodﬁ)(ﬂrﬁ%ﬂﬁ%' ﬁﬁhaﬁe&! 4 as ’b‘hﬁé’r& Ah&pt yl

CZ. sal kanedlylmd Tl n E ent stral t and anc chal n saturat ed

hydr ocar bon r &d# aM:,c G It nl 29% ’BUE‘HF‘I’JB‘H“%%I%“@M%}%\% YdesrbERanyl e,
1, 2- et hanedi ybxodmgngem]@zmedmyby indordorlxed.anedi yl , 1, 2-pr opanedl yl,
2,3-butanediyl, 1,5- pentanediyl and the Ilike, C2- sal kanedi yl is

substitut ed o Ghed it i) B QHOHRH phfbrd Brow Sh‘&ﬁ?&#a&h {6 ParfficdBain! L 1 S

meant to be su stltut ed nPat 6 rmlety,
Cl- 4al kané®li yFa‘B’é‘feidr'i'é‘éfOEﬁﬂa‘é‘l radisalshavimgdtom hiod 3rhon @ts seﬁmw%@ Gt e
hydr ocar bon r pdipgkll snduawétng afid benille; .4k )¢ as HpupbopE of 4 @groupdefideor exarrpl e,

met hyl ene, stzmgstfa@BEiQméhcha% ?3:@@9@@2@&5%6&" rabi rs@lué,ﬁ-%ﬁ&hw[%a@%bwe like;

C, . 6al kanedi yl ant ane
honol ogues thé‘r‘@ﬁfsu Vl‘]i‘ﬁggrf"r‘?o iged 1gr 6@y b “‘Jﬂ ehrthe L Caelkof gy2 exanpl e,
1, 5- pent anedi gtoupbr arheficogredi definandaiginer biatehed 8baifCiayrmad kainadibgh | s neant

to includesCl fad e PN 4t t from?7
to 10 car bgn %}cqismé QE(WO fc?raag)ggh SUJB%@{?WPI%EYI Pﬁ{eﬁ@fm éhggﬂt”;ﬁgdu y),
i “1

1, 9- nonanedi y é’gfh"’é’ FHP Oéﬁﬁn P‘fwf’"%“&‘,&m 02%034?‘:%"5‘37’ 00611
PCT1EPO00/ 0567 6atuted hagdrocaseah radicald evingffome] 1ot thartios mmn(s=09h fsehrerggoupscar bony!|

noi ety when ahémsdager ¢0 amyl aﬁa'b@rﬁﬂ raekpm n@ﬁwutﬁ&cﬂ@em el Yaneda gbipched to
a sul fur atom, and afasul ﬁ. %y ergd ﬁﬁ)ﬁ%ecﬁ{r)gs ar e ttached to
a sul fur atom’ BRe T RS 'dﬁ}”’ﬁ frarbrage ﬁ%? fﬁ?’fﬂmle OR{3

attached £8 ahewrpbamdtiomcarbhreatons sichab heigeugedrdmedior 61 salubans, heem or 0,

br |Omr)1 i’;lncci: 1| ?dﬁctyl“&orh{,& SmERyhaS), fZQﬁtﬁ@ﬁth@rl i We HRY; @l lﬂﬁlﬂ(&lﬂfs,a group or part of

pol yhal o 0

pol yhal osubst ? @gﬁ@c%ég%gﬂ%rgmn&cdc ain sa Lgatc&llp dﬁocrlr on{ cg'lsﬁgvmg pg

|cu re quoro
atons, for to'®kdsasra B‘Qﬂ’%‘ﬂu&'b?sdhmfhws d@fmﬁtdrfplf ¢1w91rkm]n?éﬂ eyl ZrThﬁtbd%@YhDr e than

one haI ogen aeontdedike Ciakydadiotistzenesin tatyk\pragiiotyalabutyhicpcispeetydef i ni ti on of
pol yha] 0Cas 4ak¥dibhexlingy c%‘?&ﬁ E)xgstﬁ_‘ Ikaﬁ@cﬁﬁ dgfmg'bfvfaﬁﬁ%rghlvyﬁ@'ﬁraﬂ%d\éﬁ&ﬁ abl e
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pentanediyl and the like, C, alkanediyl is substituted on C,.ealkyl as provided for in

the definition of R?, it is meant to be substituted on one carbon atom thus forming a

30 spiro moiety; C, ,alkanediyl defines bivalent straight and branched chain saturated
hydrocarbon radicals having from 1 10 4 carbon atoms such as, for example, methylene,
1,2-ethanediyl, 1,3-propanediyl, 1.4-butanediyl and the like; C, ,alkanediyl is meant to
include C, ,alkanediyl and the higher homologues thereof having from 5 to 6 carbon
atoms such as, for example, 1,5-pentanediyl, 1,6-hexanediyl and the like;

35 C,_salkanediyl is meant to include C, calkanediyl and the higher homologues thereol
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.



of group (I") and their prodrugs, N oxides, addition salts, quaternary

am nes, netal conplexes and stereochen1ca||y i soneric forns may contgajyn 2004
one or nore centers of 20 chirality and exist as stereochemically isoneric
forms. The term "stereochem cally isoneric forns" as used hereinbefore
defines all the possible stereoisonmeric forns which the pds of
formula (1)™OPIR%Ior the compounds of group (1"), and thelf prodrugs,

N- oxi des, addition salts, quaternary 25 am nes, netal conpl exes or
physi ol ogi cal ly functional derivatives nay possess. Unless otherw se
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experinment al | etermned. In these cases the stereoi sorrerl c form which was
5 first isol ated i s designated as A .apd the second as . B' . wit nab«
further refereWben any variable Gt ndh stRerﬁeoBhe}Fn &4l Oﬁ%sf’?"&rﬁrﬂéaf"lo
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second as . Wi thout further reference to the actual

st ereochem cal confl gur ation. 15 For. eut e he
conpounds of f DY Stergochqaucaly domerig OE’B?rpz‘gd'ﬁc hcr?&cgréfé&fﬁ a?g[h%re t hose
wher ei n the copmtidleisereoissmphaforacelith bakorypapdsetfersiul DHEBWSTEIE,  salts of
aci ds ?nd baseéorﬂié&b %Fouﬁ@lnj RRATHER GRIkigE - bMd@GﬁﬂﬂI@b?lﬁ quyersdrgo find .
use, for exa , ar n_or, pur| armageut i cal ly
accept abl e? %Wctakqug%eggrpmglf’ﬁ@nﬂly a?"r’r’gggé Vlgg\é ma@é’g%}e ptabl e or not
are incl uded V\pthtnwmse nROtioed oamldlcaw@)flhetCﬁemml@@ﬂ%a‘ioﬁ%‘fﬂ“m?l"\“dsﬁ‘?%o“’s‘ €
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30  prodrugs, N-oxides, salts, solvates, quatemnary amines, metal complexes substantially
free, i.e. associated with less than 10%, preferably less than 5%, in particular less than
2% and most preferably less than 1% of the other isomers. Stereochemically isomeric
forms of the compounds of formuia (1), (") or the compounds of group (I'") are
obviously intended to be embraced within the scope of this invention.

35 As used hereinafter the terms trans, cis, R or S are well-known by the person skilled in
the art.



25 to form The pharnmaceutically acceptable acid addition salts cany g JAN 2004 -
conveni ently be obtained by treating the base formw th such appropriate
acid. Appropriate acids conprise, for exanple, inorganic acids such as
hydrohal i ¢ acids, e.g. hydrochloric or hydrobromc acid, sulfuric, nitric,
phosphoric and the | i ke acids; or organic acids such as | e,

aceti c, prd%QHHW§ hydroxyacetlc | actic, pyruvic, oxallgC?&£Mﬁ%§
ethaned|0|c) mal oni ¢, succinic (i.e. but anedi oi ¢ acid), malefic, fumaric,
malic (i.e. hydroxybutanedioic acid), tastaric, citric, nethanesulfonic,

et hanesul fonic, benzenesul fonic, p-toluenesul fonic, cyclamc, salicylic,

p- am nosal i cylFe sompasiaheconpdundsRefdnnkia (H,Qi’ﬂsmhé%dﬁmmmﬁrcégpr gai.dhegral t forns
can be convert r i , ] free base
form 2 8 JAN @gﬁ%‘/@ 8%%5%@%1%&1‘?% W%%%g%%"@ dﬂ; izt arﬁlgﬁeof formul a
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hydr at es, al cohal ates N quaternary amne' as used
her ei nbef ore cdssienued 1Al 29638 Bravdithe sasavd s (A4 208 “BAT. t“é‘h%ﬁl fertper KErO8hmpounds
of formula (1)te telacjuabdtertdtBerfiomposfimisation. group (1") are able to form by

reaction between a basic nitrogen of a conpound of formula (1), (I') or the
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exanple, an option subst’i
aryl al kyl hal i cgrouRd’g) afﬁﬁnopﬁ/\vlve@%wa*écevmem aF’EﬁﬁF‘H@*‘ 15Ci°ﬁ‘éi’t‘abllee5'8t"’5¥’ffs with
good | eavi ng geahisipSaciiayndbaes wiciige ton-ghaetacasticall kadceitéble may also find use,
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p-tol uenesul f onat e m ne has a positive . Ni trogen
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usi ng i on exchange resins. 25 It will be appreciated that the conpounds of

formula (1), (tpe h‘afmatc&ﬁlcgl ﬁa Ria L6 AL addilion salfBYs rha‘}ﬁ%n&ﬁ{cfblma%ﬂﬁdl ng,
chel ating, co Iexatl n&%ﬁ) ehgtles and therefore ma

conpl exes or n¥EEFEMHY dRerAPRRicalucHYe %‘rlf’{‘/‘ﬁta%gégé(%ﬂ‘s ?‘ﬂdz“onéﬁlhpounds
of formula (1) fon(litv)-ic:h)thetc:hmpmmnp@ﬁfndmﬂnﬂ) (1o phe(chirpoende of groemd@ékkre dldbe

i ncl uded whi hi g fBHr? THE ?%n@cfeuﬁ&ﬂy 9&@&%1& adlcf‘é(cﬁlmdngﬁhs 3R c&AeBenfy Hehe
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comprise, for example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or

hydrobromic acid, sulfuric, nitric, phosphoric and the like acids; or organic acids such
as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic (1.e.

30 ethanedioic), malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic (i.e.
hydroxybutanedioic acid), tartarie, citric, methanesulfonic, ethanesulfonic,
benzenesulfonic, p-1oluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and
the like acids.

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



exist in their tautoneric forrn. Such forns although not explicitly
indicated in the above formula are intended to be included w thin ghejaN 21004
scope of the present invention. 35 A special group of conpounds are those
conmpounds of formula (1) or (I') wherein one or nore of the follow ng
restrictiongoaphleyy Qis a radical of forrmula (b-1), (b-3tr/Eblrdsrs (b-5),
(b-6), (b-7) or (b-8); X2 is a direct bond, CH2 or C(=0O; 2 8 JAN 2004 WO
01/ 00611 PCT/ EPO0/ 05676 -12 - Rl is a nonocyclic heterocycle selected from
pyridyl, pyr azinyl, pyridazinyl, pyrim¥inyl, pyrrolyl, imidazolyl and
pyrazol yl ; %each het erocycl e_may optional ly be substituted with 1 or
wher e possi bl &PfBPRPoLEG] fgule MaIger the cappaupds A @Htue (5 gIcampamerp dfifichal o,
hydr oxy, am nerot@yanmiscdarchmeyted iolo et kod-1oxiCmetih bkamhiox yddish. salmFdeypk bhi o, 5

C, . 6al kyl oxy I LQX.Y.

hvdr oxyCL. 6aICE<r ?ﬁmk%g %P%lpgat gé]ilgl Frgﬁ?w?régmc Bs o, g‘r%p%%é betVealt forms

di (C, . 6al kyl )a Prex fobaample lhsamwa!uma %aﬂfl@wah apd a5l 2kkpline BeRlSaKYy | ani no,

g . 6al kyl - 502e )gRAhe lithiwa, \sbdi BEPpdNRE UM, magnesitia] dalchion ya@ iy like, s&{s~0)h- NR5CR5d
- CH2- CH2-0 ,

CHjlq 6al kyl oxy(b%ﬂcgﬁgﬁg(&gqﬂ%bg;’g%gﬁo& mefiy [ %“%h‘ﬁﬁy )Sam no(:?sa% ﬁlt )n-

- R2 is hydr of@h MRt serhy for Wraah %IEIHW Iyw Bilisdikedi nyl |

C3. 7cycl oal kyl substituted w th NHR6, or .laal ky] substituted with NHR6

and optional | Theieih addis@cONds ustehh&dmwovem@mdnkprﬁkm& bdiueatwised get ed from

am no, hydfox | kanedi er i di no- or
ST oat P o fendi AR 1 ERLIBRSEL M ot DU b s> o
hydrogen, hydfsspf. ac 2blap ker; S@Fh %YWF‘W?’”%P”‘H‘W‘ ‘eséi%wlmﬁﬂwdﬂ% is
hydrogen, C, datkyl, fornyl, Ci1,al kylcarbonyl or Ci-6alkyl oxycar bonyl. A
speci al group of corrpounds are those conpounds of forrmula (I') wherein the

foll owi n res Q in Xl is NR4,
S s<90) P Sy e ebredectipe Syt Rotby 0o o,
pyridyl, pyri a%hs vaghabs ¢amroandgiof frromlaghy &y er lh?aml?ﬁ“ﬂﬁisrﬂf groupy Aarerpple,

i m dazol yI artdfonmbgla%aliqnlbcﬁwash bisitt idogeh bha Gmpbahkyl formhied), Q') & R - )- X

wherein Xlis% , then
R is 25 othe gf 0%% P aEnSQn @PFU s%ﬁum%mg& a&ncqt E%ZQS Ry F%gfp ‘pyri dyl
substituted wet HP‘1°“6]|1>’ Sz'bt@wte%?l x}b%séw ‘S’i?frﬁylflalkﬂi}?l?dﬁi 58 meﬂwlp i
substitut ed wbedrylBididalklydr reacwaig aiwlgydd landng groups ey alsy lbe ssedSduick et 2] Wi t h

%26a&<yg)0mﬁm19rdn§tﬂ%e§u)%ms kayi%&%ﬁésﬁlfc?ﬁate!; SndR4 ;pqolénes.?a(fmmes &(=0) 2,

er t pyri dyl
SubSt it ut d wRPHEEAY BT  ppHHY dhHgte “‘W%g’hﬁwa“‘i‘ﬁf Bres b g
i m dazol yl subsinngpeuichwie ¢hih. Berhkyddo, yilleerofdeiase 4RB-acdwpif - The cfp\:ﬂtcn@-l_ 2 8
JAN 2004 WO 0df QQ%JMIPQ%EE&Q%@%@M exchange resins.

25 It wil] be appreciated that the compounds of formula (I), (I') or the compounds of group
(I'*) may have metal binding, chelating, complexating properties and therefore may
exist as metal complexes or meta) chelates. Such metalated derivatives of the
compounds of formula (1), (I') or the compounds of group (I"') are intended to be

included within the scope of the present invention.
30

Some of the compounds of formula (1), (I') or the compounds of group (I*) may also
exist in their tavtomeric form. Such forms although not explicitly indicated in the

above formula are intended to be included within the scope of the present invention.

35 A special group of compounds are those compounds of formula (1) or (I') wherein one
or more of the following restrictions apply:
- Q is aradical of formula (b-1), (b-3), (b-4), (b-5), (b-6), (b-7) or (b-8);
- X?is a direct bond, CHa or C(=0);



-13 then R is other than pyridyl, pyrimdinyl, pyrazinyl, imdazolyl a&ﬁ :
i mdazolyl substituted with Cl.6al kyl; when Qis R - N X2 wherein X2 2004
CH2 or a direct bond, then R is other than pyridyl, pyridyl substituted 5
wi th Cl.6al kyl, pyrimdinyl, pyrazinyl, imdazoly] and i m dazolyl

subst it ut edwantdnsG 1. 6al kyl.. O a special group of conp8UHEBIOAFESt hose
conpounds of formula (]') wherein one of the followng applies : 10 Qis a
radi cal of fornula (b- 1) (b-2); (b-3); gb 5); (b-6); (b-7); (b-8); (b-4)
wherein uis 1,3,4 or 5; or (b 4) wher &Fn u'is 2, wherein Y is

- CH( NR2R4) - er ein X1 ) SaRsb) ,

CH2- NR4 or NRAX Cﬁé mo&ﬂﬁchﬁ%‘?‘g %SB‘F%W B%fl‘dyg—' i %)gﬁ%{',\ﬁ each of said

het er ocycl es mabsitinylupyblyli mhdalzolmlrandm:ra@hdome@%*l%?@clemwml% lpbe 3 or 4,

ingt I'tuents ﬁﬁ)kﬁ@&@%tﬂ]rclcﬂl?g\m@x]ke lossm%?_é’rg)/suclaﬁﬂ 118.0r ﬂ)/s%BQuucﬁﬁrsEl@?(id flr&?ﬂ, 6al kyl -
oxy, hi o a 0X a al ky

aryld 6al kyla]b%ié' hyRROX GRS C’@H¥ x)hivﬂhéf‘l“??%/ Cdl“%[ﬁ%o’éyaﬁkgjlﬁhj Ir11}|%ho nono- or

di (C1_6al kyl ) EmalioBixyGadakyl, aryl, pry]@ihalkd@w]&ikalwloxmcﬁaqﬂy}aﬂﬁi m#9icani no, Cl1

a] kyl - SQ2- NRSEh'{C &wbaé% R Car di(C C%u@ﬁ}é%ﬁ%ggﬁ&i el NAIGCI 693&?10):1 NRsI-Rsd,

CH2- CH2- O -
2?;(” Cl. 6al kyl “JPEFQ“%QQQ%}'Eg X 'rf"ﬁﬂ Bi loxycarbonyl Q}(—Oj

di (G .c, al kyl Rib BOTHH,GER- Q) halobEHe B8l € adatkylvayeF B fH-83rsubst i t ut ed
\;’)V'?hm \ghﬁrle Og&%' Qk o;?y( Cq{zgtfoO)cnang@ﬂdﬁM-]og?ig?ngﬁoy])ghmweH?-CﬂzJ@)n 1S wh
yri I nyd WI

| “or wher 8°pos¥ {? ‘%/'bpy"é@éﬁ‘y&‘ ‘?y &pr%plpeg%&l ?’t’l%d?agk l?)g{':ttueg
hal o, hydroxywtam}ﬁb oy amky] elmstbomywnﬁ:ﬁ%lﬂn?Ioptl@luﬁ‘eiltkylmwd third or
C1, 6al kyl t hi ogq Gk s@l?sluméhl@ébéggd ﬁ‘@fh |§1\ﬁln0 RaYdxy, @ ¥3dda %@@%hlkancdx)ﬁl J

i (e 5ol kyl ')ﬁﬁ%mﬁ B PRI SCE B I e e SRR 0" "

Cl. 6al kyl - SO2- RRBdwdrogeny hydsexy. RRaTkyl, C.@ikmwywi@@dwonyl - 0) NRS' Rl d,
HO( - CH2- CH2- O) @S s ogén' ChiZaiiiZo, 'Gl.aal@caﬁtﬁinkb/dr@%ﬂkm@%ﬂ

aryl Cl1- 6al kyl oxy(- CH2- O n- and nono- or

di (Cl. 6a) kyl ) am no( - CHZ CH2-O "-; or wherein R is rrolﬁ]mor pyrazol yl,
each of said S’C)Sm@i‘lé'rr‘é}t?ﬁflc%@P%tiﬁ%%QP?%FOB’@PW@S%WP GRUFFRHCL or where
possi bl e mor e ¢ 56 ASriionsa @'] 4, substituents selected from halo,

hydr oxy, am no, cyano, carboXy, Cl.6al kyl, C1.6al kyl oxy, CL.6al kylthio,
Cl. 6al kyl oxyC . 6al kyI ry ryI G - 6al kyI aryl d . 6al kyl oxy,

hydr oxyC1. 4al R§PEn Qrff)ﬁ . 6al kyl ) ami no, nono- or

di (C1. 6al kyl ) am Y, Kk b aj7i no,
4 ) N i e i e o
SR d, HO- CH?“@HEU*{DPYH yl Pyad b pubpedpph )M’kylz’yema Wzl@tﬁ% 11

PCT/ EPO0/ 05676@nd iriidazolyl Gatskiyile@xyih -Gk TGH2- O) n-,

aryl C] - 6al kyl oxy(-CH2- CHZ=O\n- and nono- or

di (CLl. 6alkyl) &epiQie®? =05 ,-; or Qis aradical of formula (b-1); |
(b-2); (b-3); (b-4); (b- (b-7); (b-8); (b-5) wherein v is 5 3; or (b- 5)
wherein v is 2herdeXEistNRY, OIS,S(ﬂH( BIRZR4 LH,, Q) gL (sCHY) ar CHIGHOHhen @H(SOCHS)

CH(SCH3) , SH( Nﬁ%ﬁﬁp})%]l}l%dﬁ e kn & ngrﬁ&ﬁu&ndtéﬂ with 1 or 2

C.¢alkyloxy, pyrazinyl, pyrrolyl, pyrrolyl substituted with Cyealkyl, imidazolyl and
imidazoly] substituted with Cypalkyl;

when Q is R3—NQ'X‘"'

wherein X' is NR?, O, S, §(=0), $(=0);, CHa, C(=0), C(=CH,) or CH(CH,), then R'is
30 other than pyridyl, pyridy] substituted with C.¢alkyl, pyrimidinyl, pyrazinyl, nmidazolyl
and imidazoly] substituted with C.calkyl;

when Q 15 p2—n N—CH»~



pyrrolyl or imdazolyl, each of said heterocycles being substituted with 1
or where possible nore, such as 2, 3 or 4, substituents sel ected f¥oN 2004
hal o, hydroxy, am no, cyano, carboxy, Cl.6al kyloxy, Cl.6alkylthio,

Cl. 6al kyl oxyd . 6al kyl , aryl, aryl Cl. 6al kyl, aryl Cl1 10 6al kyl oxy,

hydr oxyd . WM%MVWDM- or di (Cl-6al kyl)anuno, nono-or digé&deponnsers
o . ba

6al kyl )am n kyl , pol yhal oCl-6al kyl, C1.6al kyl carbonyl am no,

Cl. 6al kyl - SO2- NR6c-, aryl - SO2- NRSC-, C1. 6al kyl oxycarbonyl, -C(=0 -NR
5cR5d, HQ(- CH2-CH2-0),-, halo(- CH2-CHz=® n-, d.6al kyl oxy(-CH2-CH2-O " -,
ary] C, _6al kyl oxy(-CH2-CH2- O n- and nono-or o

di (C, . (, al kyl jhamRhis(ctteHbaCplridg). pyrimidimyk prheivyl, igidagolend imdpdi¥s bei ng 15
substituted wjuiwehess QeaRPl e 2, 3 or 4 ClL. 6al kyl groups; or wherein R
is pyridyl Dbeing substi d wwth 1 or where possible nore, such as 2, 3
or 4, substitwhai®isetredt ed Nfxom hal o, hydroxy, am no, cyano, carboxy,

CS 6al kylthi o, Cl.6al kyhoxydl. 6al kyl, aryl, arylC3-6al kyl,

aryl Cl. 6al kyl oxy, hydroxyCl. 6al kyl, nong-or di (Cl.(,alkyl)arrlino, nono-or
di (C) _6al ky1) a*htmb@z-iﬁﬁﬂkyﬂqdimﬂ@héllmﬁ Gadther(than pyridyl, pynidyl substituted

Cl. 6al kyl car basylcamne, i Bl Kk 80121 i 0220 Bid imidAE g 1-sB0s2itNRDWith

Cl. 6al kyl oxycar baﬁcﬁﬁ },EW-P :chi’r?SJ ?thsgl HQ( - CH2- CH2- O i{ .

hal o( - CH2- CH2=0§71~",~ C1. 6al kyl oxy(- CHz- CH2-O " -,

aryl C, . 6al kyl oxy(-CH2- CH2-0) n- and nono- or

di (CL. (, al kyl bagikpR{ar frbp SHédmpbunds are MosPYdnipgdihdse FarguRUDEWhdreih @de withd, 2, 3
or 4 Cl1. 6al kykP groups or 3 or 4 C1.6al kyl oxy groups; or wherein R is
pyrazinyl bei FYCYEEPYS Gt ed with 1 or where possible nore, such as 2, 3 or
4, substi tlienfs's & eddiset fdommeimib2s: (h2):db-3hiyets b i8r0): Snih &8 (Pahiovherein hisxy |

Cl. 6al kyl , Cl;8al d¢¥st X¥-4) GherBal sy b titegein Y Gs ~CRIIKR IRy @erGa R yd CHEOH), |

ary] Cl1. 6al kyl 1 [V TS Ger4 Vi - Qo] - .
i (CL (,al ky1 FEPRE GRIRch TR AL IO, R R 5 iy

pol yhal o0 . 6aPkiptidazgiyl. eaahiej said beiprpoylps atvbtiied with 445 RYFE 8pPIDgmALS, suc

aryl - SO2- Ni R5g&s 2, 3Gk 46abkihenc)seicibofiyrh halo Gydfoxy, aMRBCERz 0, H@bo G GikylO) | | -,

P T B E bG8 Ot i o
di (C. . (, al kyl P¥PR6(sdkp- - fHC ey e R CoofyDrgagtngfkyt

pyrimi di nyl opolpyaiazqaixil, Ceaﬂdylem’_lbo@dﬁndnmQn@ﬂﬂgdﬁé)lzeﬁi“epwleﬁfﬁlﬂﬁ “.bei ng

squt it gt e]g Wt _%nlgyl&r},%w £ - PLBIINR R IMHR.CIH @ﬁ-,%alg@cgghlcz-lzi@pbst i tuents
21, 64l kyl oxy. -a%iéwg%%@fc&%f“e&h%%i‘%-cé? 52 1 ot by
aryl Cl- 6al2ky| dX¢;.calytiaromp CTHE&H),-, arsas-of said BEerdéycles sybstiey Widniheye

nmono-or di (C ,8&lvfy? kau @g%k)@%}solﬁﬁs! or W R} QGyrHadik br pyedzita kot of

B 20 N ekl eI e e e nin LR SIS 00V
2 8 JAN 2004 WOsOmen§SderiedPOT IBiD 0y o967 ening 5 yeno, carboxy, Ci.ealkyl,

aryl C1- 6al kyl @xydkféi; @Hﬁaﬂ@){hio;cl%ﬂdz]ﬁ@@.g@lfylﬂrﬁ,@iylﬁﬂ&a@l,)aqmd?lr-h@(kyﬁk‘bz- CH2-0) p

;or Qis radical . of formula (b-21): . (b-2): (b-3): AN v (b-7);
o o TR I o
or NR4- CH2,  aiy.caiogesitarbddh. i SpNRIH®, HO(-CHE-CHZO).y haloe Gtk G- @ai. d

het erocycl es [ )$h{ A4t edh Wi 18EL. NS e, such as 2, 3
or 4, substitt%’ﬁ?%@%?@ftedﬁ?ﬁ%%ﬁgi"35%!9){]1?{ remm\ﬁ)"%@moﬂg(ﬁ boxy,

( . EP(.y, af]'l IHO, %Xujqo Cgr

C1. 6a] kyl oxy, CE1-@HMRYMN{-6H=EH ANk R oS RYFFOIYILY pyrazaly §2e) O5Ri %y |
ary1Cl. 1Go6alhkytooygles dpyichatix béide Gabtkyteq wivp hor wherel p¢sSiblegadrkysuyiags 5hd o nono- or
di (C _ 4, substituents selected from halo, hydroxy, amino, cyano, carboxy, C.ealkyl,

C).¢alkyloxy, C,.ealkylthio, C.calkyloxyCy.galkyl, aryl, arylC; galkyl, arylCj.calkyloxy,

hydroxyC;.¢alkyl, mono-or di{Cy.salkyl}amino, mono-or di(C,.galkyl)aminoC, ealkyl,

polyhaloC;.salkyl, C).galkylcarbonylamino, Cl.ﬁalkyl-SOQ-NRk—, ary]-SOz—NRsc-,

35 Cjealkyloxycarbonyl, -C(=0)-NR*R*?, HO(-CH;-CH;-O)y-, halo(-CHz-CH2-O)s-,



6al kyl ) am nod . 6al kyl, po] yhal od _6al kyl, Cl1 6al kyl car bonyi am no, ngj N 200
Cl 6alkyl-S02-NRS -, aryl-S2-NRs -, C, .6alkyl oxycarbonyl, -C(=0) - AFSS%?
HQ(- CH2- CH2-O), -, halo(- CH2-CH -0O .-, Cl 6al kyl oxy(-CH2-CHz-O " -,
ary1Cl. 6al kyl oxy(- CH2- CH2-O)n- and nono- or

di (C, _6al kypamhdp( - CHz-CH2-O), , -, or each of said heter Q@H‘EIP ing 15
substituted with, where possible 2, 3 or4 Cl.6al kyl groups; V\E@I’el

is pyrimdinyl or pyrazinyl, each of said heterocycles bei ng substl t ut ed
with 1 or where possible nore, such as-B 3 or 4, substituents sel ected
from hal o, hydroxy, am no, cyano, carboxy, Cl.6alkyl, Cil-6alkyl oxy,

Cl1. 6al kyl t hi oCr- mkMPkQHwﬁwo)ﬁaarklﬂl salleplaply( Cﬁnﬂﬁp)ﬁain&wono aryl G -

6al kyl oxy, hydrgx&@%mnwtﬁ (fggl@jormdl (C1 al kyl)am no, mono-or di(Cl_ 20
(,al kyl)am nod _6al , poly aI od . 6al kyl, Ci-6al kyl carbonyl am no,

o I, Sy BN ST R il oo
aryl CL. 6al Kyl dxy(bGHRhEER V03 2, wheatdY' o OHSRR")-, wherein X' is CH(OH),

di (C1. 6al kyl ) apioefs; terddir), @H(NRWR “ﬁ’f@ﬂeNﬁ“ 5?1N1k‘°‘cﬂ%/5$d \QIHe)(im‘R" ipyrazol yl,
bstitu or where

each of said het roc cles 1.0 n

possi bl e nor eP? 1d57§1)% e &smﬂ%elg %‘?‘ist%ﬁ@ﬁts”sbsgté? d”f‘@dl ?Tr“ﬂ}‘?f%al 0,
hydr oxy, am npOSSdJiﬂanQre waly &0 or 4,Elbdualekey keledBid, f6ah kalb.dwiirox Clhrrted, kyaho.hi 0,
Cl1. 6al kyl OXyCI:arﬁ@’Jyk(Z‘I eall@l’o\(& 108 51)()1}@30 @?Hﬂ}ﬂ]oxy@( }ﬁll]&i]- -aryl, Q?] éaﬁ?f/yarylcl

hydr oxyCl. nmono- or m no, nono
AYAVR SR el S ey ﬁ@f"%afﬂ B R T B 1 2 no
C1 6l kyl - S02¢ARBemInoCasyky, SONMNFGCralkyCE, eﬁimmxywmbo@walk%mz:wsw%c%d_

HO( - CH2- CH2- O\fy1-SORaiRéet, @Qal@i@xﬁﬂ%m@l (= @hﬂ@fe\k%yﬂmmﬁz-@r@ SH2nd s -

| d . 6al k |
3%(:1 Ga?ky%/) an’ noWO&@y%ﬁxy(ae 6CEIP% ary] CaY R a(’% 1);
(b-2); (b-3); mepo4y di(gayhanipa(ZGH,- @Ez ©)ar O(rbac@)of piehas¢rpcygles §eing; or (b-6)
wherein v iss gybsWliedetith, Yherk §0531GH(2|\|533R4)3|ﬁaIWﬂgxfoﬂpﬂ’loﬁ@hdrﬁnR 6k pygayt bond or

35 ((=0), or @n%?ubgmﬁfeﬁ%ﬁa l%?%ere%‘)ssﬁ)lEm Suc }uf}%lolﬂlsulf\:'ﬁ nengﬁg‘l &g 4al kyl,

wherein Rl is erocycl es
bei ng subst i tﬁPE’d"aW Mraxro?"vnww@ %@@w%@% 0, Guelkylasy G salkylgaryly,
substituents sel(aq,hle;zl inyidnialiexy, Wx@&yﬁa}}@nmmo-oedzwm}dygﬂﬂﬁo \Midridor 00611

PCT/ EPOO/ 0567@;c L lk%%ﬂf?m ﬁfk?P ha%C ?\5@’&:, ealiyie Q‘%@ n3# Cl%‘ﬂikﬁ%d‘y' thio,
Cl. 6al kyl oxyC @gi 6a %!

hydr oxyCl.*8al &&lﬁl q%,ﬁ?:ﬁﬂ% "Riﬂr ]98}12 Oe-,

di (C1. 6al kyl )h#phﬁﬁi(j@m&)yl C1 aptkbfljbhm@iﬂ} CB&D%yIarylGIoaBamxk(y(IHaCH&@J am no,

C . 6al kyl - S02andNRSno-er Y ka1 SPRrNBREH, ky 10RIRQBNHitutedLmr; NRscRsd,
HO( - G2 G- 02‘2114 ndor g t2) C@i;c(?)aJGal YPrEY n% " itute

| o n- | O

aryl C1. 6al kyl 83 @'l_ﬁ? ggscs)r% oréﬁld.‘g%]&l'%_y&{oups 0r¥vherel¥1R 18 pyrazmy]ggmg
di (C1. 6al kyl ) siisn{edGH IGHIEYerpossitde mareesush as R 3 drd, subbtiaentd seleclséimuy
sulbstl tgt ]:Qd Whilb, Hydaftx vm,aﬁ@cmsscja%eyrm ﬁkynsa;.cﬁhsk@sm;,c §anaﬁm40 substituents.
sel ecte ro
oo et e, 1ot ok 1 o S 08 SEOPS Yt Ssb tcr
aryl C1- 6al kyl 8¥§ naaﬂvaamwomorsaqrwril eaﬁﬂtyﬁemwpcn a?ma.p(ﬂ@haieﬁi 4{jy), Snsale)- nmono- or
di (C1. 6al kyl )aﬁfbmqﬁm:ﬁaldgydmylmsz o1 Sl ki, of La}@ad»dyydrbo@ar bemy! am no,
Cl . 6al kyl - SOZI\NE{%% HEH AL 0( Cﬁl jdf I exy, CR i—l O) - NRscR5d,
e I g e SR
aryl d _6al®Ryl 6'52% 66&#?2‘0@145 ) GH Qi RRicr i K amine(-CHy-CHy O o
di (C1. ( al kyl )&amcnd(-:e:btﬂacﬁtiﬁylol)yhmldloyl or pyrecbd@ pdayt] ofseidrigiesayelts dpuibediywi th 2
or 3 Cl_(-,al kiihg SlRMRRG with 1M SEIe oRibld SioRYUcHEL2 Mok 4, substituents selected

from halo, hydroxy, amino, cyano, carboxy, Cy.¢alkyl, C).¢alkyloxy, Cgalkyithio,

CsalkyloxyC,_galkyl, aryl, arylC,.¢alkyl, arylCi.salkyloxy, hydroxyC.¢alkyl, mono-or

35 di(Cyealkyl}amino, mono-or di(Cy.¢alkyl)aminoC,.salkyl, polyhaloC,.¢alkyl, Cysalkyl-
carbonylamino, C;.(,a]kyl-SOyNRsc—, aryl-SOz-NR“-, Ci.¢alkyloxycarbonyl,
-C(=0)-NR**R* HO(-CH2-CHz-O),-, halo(-CHs-CHy-O),-, C1.salkyloxy(-CH,-CHy-



15 pyrrolyl, or pyrazolyl, each of said heterocycles optionally bein?
substituted with | or where possible nore, such as 2, 3 or 4, subst lBu,éHtZEm'
sel ected from hal o, hydroxy, am no, cyano, carboxy, Cl-6alkyl,

Cl. 6al kyl oxy, C1.6al kylthio, Cl-6al kyloxyd . 6al kyl, aryl, arylCl. 6al kyl,
aryl C1. 6al kyh@x¥eshydr oxyCl. 6al kyl, nono-or di (Cl. 6al kyl pesvErmsserono- ar

di (CL. (, al ky])am noCf _6al kyl, pol yhal oCl 6al kyl, C1-6al kyl car bonyl am no,

Cl. 6al kyl - SO2 20 NR5c-, aryl-S02- NRsc-, Cl. 6al ky] oxycar bonyl, -C(=0 -NR
5cR5d HQ(- CH2- CH2-0) n-, hal o(- CH2- CH2- 8%n-, C1_sal kyl oxy(- CH2- CH2- On-,
arylC, 6al kyl oxy(- CH2- CHZ O n- and nono-or di(C

1. 6al kyl ) ami n&0» GRACGHEBKRYDN Y- CHoCHQO) s 28d maeti-erali(Cosaldlaminel CHe-Chz O b- 2) ;
(b-3); (b-4); 0fb-5); (b-7); (b-8); (b-6) wherein v is 25 2; or (b-6)
wherein v is 3, Yl is -CH(NR2R4) wherein X2 is C(=0 or X2 is C(=0, Nr4,

G-l o N 3l e oGS f%n Bk 8o Boal st sl e cuen
as 2, 3 ors4,2; enlbéﬁwheremtvsssewemreh{ fs FOHURRIRG)-. WhedeinXy is GEOFD, cyano,

carboxy, CL 6l Qﬁhmsiﬂ“ H YR O8] - opty Snki orkdsty R ishivdyd
aryl Cl. 6al kyl ,

h

di (CL. 6a] kyi )QH"H 226 ﬁBCh i)’s%l'i’ﬁfoéfé e&ﬁ ?%?H%F}Bkﬁzd &ffﬁyr WR%SP%‘QF 0C1_6al kyl ,
Cl. 6al kyl car bovyd, amuhra@;l MFW@IHS(DQSCNREC‘ fromahagm B YgoRy NRajhio, cyano,
ﬁ;l g?' g‘zoxyg@m&wh ﬁaukéa%g(bmkiﬁﬁ aﬁams‘h@ 2ryiC).galkyl, arylC.
aryl d 6al %ylmzh)@';@ygj.ﬁa k_y &"r%ﬂ'gf{ lky%armho, mono-or di(C;.
di (CL. 6al kyI )aaikym(mmezﬁmeﬂ 1®)yhaloC, @rkybé:wnoencaéa@hﬂam@pe@:ae%lr% WRi"ng
ségb_sts I tu§ _e?n_ \év!aﬁlnsowrrwe ] @ﬁylekﬁa%onﬁ -of -S%h ﬁi*ﬂaﬂalﬂwd CERCHL@pstal@r wher ein

i i i [ i
subst i ltoﬁt ed wi qﬁ"o?)owﬁa aék)%%&ggﬁglpgifﬁ&) (‘:ﬁa %E&gé’eg %Hbgj) “stituent s
sel ected frommdnaiondi(GyadbohyminerEioCHe Paner e@arof)w@/helmcyslaf Rejng
Cl1. 6al kyl oxy, s@sn@?&dkﬁlht bhére p&s&l&ﬁ@o?@@{’r@“@l BbhEN) brivih e RERQLOSHRE - 17

Cl. 6al k . b
h)]/- dr g‘xy%] O)E;.%/k or p)?fazn}/ 1, caa{ ij &h: %_e[% crckes%f %Ldbsﬁql%d \&4\ 160§' aJﬁXJ %?Q’sab]c 1n0rc

kyl ) am nod eavthsz %@]@ﬁ@ns@fe&mswlq@w fromhaiga pydsexy. E&lﬂﬁéﬁwoafﬁf?f&b’»
Cl_r al kyl - SO2-O\gSikyl, C,aa¥koS0R: MRb/Ithio, Clealkalok Y& ,qui glasrbio ary1C, alK¥] ~BY1C€,. NRSc Rs d,
HO( - CH2- CH2- o%a,rﬁ %@2 iﬂj@,}?nomm ..6§ P}:{j@n%%on%dﬁt' R-On , 5

aryl Cl1. bal kyl ox nono- or aépt“a’g é’lo%‘gﬁé\r}} %Q—Q- O a-;

o)
or whereifl’ RealkdapunaCorkyigrolyhalograily] Cretdls
optionally bemng—SOsmbé‘t-l CLHaEkgilomydafboﬂylQC(MSCE'BSEDGCHz-@h@)n -shaldl- as 2, 3

or 4, substi tusniensel, e@,gg(%s @}BJO)H VIR ATH 0K, CYRIT),. idr boxy,

grlyltszci:llk)égl kslel “gg’lf’tﬂf e{C il Ehb@fclme”g‘rﬂwﬁ'o%% 3 Ko V!

di (C1. 6al ky1) amhm,saldbﬂcrooycledmpmmﬁﬁbdqg spbstiniteb@ith Baf whdre p0551b1e more,
pol lyhgi)gqulsgglsKéH as ZCioxﬁtﬁllefBé 1t'ucﬁ§’-§)et?é2ﬂ:‘d|f:%m Hifb, h@e:%ahrghgb S6¥, Dirbery 0. 0),
ary oxycar c
hal o( - CH2- CH2 a”‘ fa'é Y ok %CG@@@‘ G oIS Pmlﬂ.o(ém%? 5SS
aryl Cl1. 6al kyl mxlwlomﬁyctrjbﬁmaﬂcyl amjlompdrbcma]kyl)ammo mono-or di(C;.
i“ Egl bal ky]3) %@mﬁ%m (,ﬁkﬁ yha}oC(Jj-ghIl@[ Kall @m:,&@i:gbampmumdgsé @né@l $0rBR[-[ 2- [[
- (2- am no- 3- er i.di nEle- -
P;' ?J‘rgeth I ]kgfoﬁﬁctaﬁ Py |noI %e :Eﬁéirzoc)ﬁl'garll de

benzi m dazol -
monohydr at¥; Cé“h[ H50-, liﬂ]()ima’fnc &é’i h)&ml-cpﬁ%@fl?’ﬂf 21k Pe 2

H benzi m dazolmdno-oy ki(€ NRIKYYEMIBo(-OKE-CEllb-A0)-; or

Q is a radical of formula (b-1); (b-2); (b-3); (b-4); (b-3); (b-7); (b-8); {b-6) wherein v is

3; or (b-6) wherein v is 2, wherein Y!is -CH(N’RzR“)-, wherein X? is a direct bond or
35 C(=0), or X7 is a direct bond, C(=0), NR*, C,.salkyl-NR*, NR*-C; salkyl, wherein R is

pyridyl, pyrimidinyl or pyrazinyl, each of said heterocycles being substituted with 1 or

where possible more, such as 2, 3 or 4, substituents selected from halo, hydroxy, amino,



20 . :
()-N-[1- (2- ani no- 3- et hyl but yl ) - 4- pi peri di nyl ]-6-chl oro-1-[ (1, 4- di n@hjAN-AH
- imdazol -5-yl)nethylj-1H benzi m dazol - 2-am ne nonohydrate; ()-N|

1- (2- am no- 3-net hyl butyl') - 4- pi peri di nyl ] - 6-chl oro-1-[ (6-nethyl - 2-

pyri di nyl) net hﬁ’?ﬂlﬁHl H benzi m dazol - 2- am ne;

()-2- [[2 [(‘ﬁoﬁ 2- hydr oxypropyl ) am no] - 1H benzi m PCT/EP00/05676
dazol -1-yl]methyl]-6-nethyl - 25 3-pyridinol; N[ |

-(2-am noethyl )-4-piperidinylj- | -[[3-(23-ethoxyethox y)-6-nethyl-2-
pyridinyl Jmethyl]-1H benzi m daz. ol -2-am ne tetrahydrochloride di hydrat e;
(

) 1 (2o oy rfegagw UK o PERSTG ol i gl oro. 1

1~ (2-an no- 3- @%ﬁw il ﬁ&l%l%gﬁw%hma‘é! RPN R Cprgon) hyl

- 1Hi ni dazol dl&i)ﬁﬂyﬂﬂqulﬁilkb!lbmﬁma}vﬁdaaﬂoﬂ Csalilerghonylamino, Cy alkyl-50,-

()- Ngl (|2 armméf 3ry'IfB WROUL ¢y} (fmg}ro yRDloh ! wlmnﬁﬁfdhub( IcH, (@1, hy ! - 2-
rrdln

Py iyl ) el ds LeDe0zl I ool era b wgz%y%@anhyu-m 35

benzi m dazol - ndanémerr déCr.athybrmmh(-CHi-G8240)i- hyrdrharedn R( ) )S-imazolyl being

] - (2- am no- 3- gtk Wt 1t Jor Goh&hlﬂgs[sib‘ﬂs' IHMJe,]suéh' £5(233%r5 subdtiuRisRYbRN @&h Nyl ) net h
yl]- | Hbenzi 0611 PCT/ EPOO/ 05676

1
215 N[ 1o (2- g ﬁ‘es%f’wy““& ﬁ*ab%fﬁfamﬁ ea%ﬁxé (E‘Z‘a(lfﬁ}l'B?oet hoxy) - 6- met hyl - 2-
pyri di ny] ] met GydalkyloryGesalkiylmnth 201G, 22layh ang Cisdlhyahy oyt ey Cdelidl. mede-at e;
g Ia] |N]r [1 EL% (gdmn(,amyl%rﬂ% arbRu ). 'a] nuﬁ@df;'églgylmpolyhaloCl alkyl, Cy.calkyl-
IIRAEE A R i e L S
quat er nary anNReB » H-EIH €GP e x bdoa@d,-CHt- @Dredé:k;sehkw@a}’(rgﬂz-@liﬁ@mc forns

t her eof . I\/bstarplrc.etmw@@(-@mcaﬁ[cb)z dnbl mono-or di(C.salkyl)amino(-CHy-CHz-O)y-, o
1- (2-an-i noet hy j

azal. -
y1 1 ety |- o ibewop SR bdida Wi Bod el Bbpisuat PEPELE 358 gz’z"ﬂ
1- (2- am néd 3- WJ%@vwglmeaph pfeﬁaldd‘icchydmcrv@pna?ly#emayvbsswqdmr @[ 4, 5-
Ib] E)gl’l di n- 3t K‘klbmb&kyﬂb]e-rﬁorﬁ&hﬁlﬂs-ﬁ?: BY4,isabsiRknts seledidddrdm Balcr hydroxy, amm(;) .
- am noe e engi m dazol -
yi eyl - o Bt e R B PG %ﬂzﬁﬁ“”w”@ﬂﬁ%am@ #1115
()-2-[[2-][1-F2" ﬂ%“% aBﬂY%eqa l%m}wrpx i 8 moer-eRAi{Ca malhﬂ]mn%ﬁtonoyr-m
be?ZI m dazol - dlt(ilieylkilmﬁahw:galﬁylrﬁﬂwlo@sw I igaRylearbdnylnligd? C balkyl-SO,-
1- (2- am negpr ¢ sdi A
yi]methyl T 6- nEt haffy?@PB*f“ .‘2% Ok Ao Rk PRy DHe T e
- (2- ani noet hﬁ (zxe( Py sfik Ee Gz 'F}F?e(?}qyﬁwich-ﬁﬁ‘éﬂﬂ%%z%‘ﬁr
yl ] methyl ] - 6- mmwio-@dm;i¢adthenh:nbeCHade£h¢mr| de di hydrate; 2- [[2 [[
1- (2- am noet hyl ) - 4- pi peri di nyl )am noj - 6- br ono- 4- et hyl -1 H benzi m dazol -1 -

yl ] met hyl ]-6- Q"?st p%hlﬁ% OQYtg'}nmaQ l)t(ﬁ ?}F‘Effﬁ)gﬁ \95} @?7) aa %)[ % )[wﬂe eur i
-(2-am nOEt hy; ) " ?l; g) }?ernl,m v is 3 E’ 1§ —-Ci ) wherem X is C( 0) or s C(E— )2

NR*, Cy.alkyl-NR*, NR“-C.qalkyl, and wherein R’ is pyridyl or imidazolyl, each of said
heterocycles being substituted with 1 or where possible more, such as 2, 3 or 4,
substituents selected from halo, hydroxy, amino, cyano, carboxy, Calkyloxy, C).
salkylthio, C).¢alkyloxyC,.salkyl, aryl, arylC, salkyl, arylC;_salkyloxy, hydroxyC, salkyl,

30 mono-or di(C; ¢alkyl)amino, mono-or di(C).¢alkylYaminoC, ¢alkyl, polyhaloC,.salkyl,
C.alkylcarbonylamino, C).alkyl-SQ2-NR*-, aryl-S0,-NR*-, C,_galkyloxycarbonyl,
-C(=0)-NR*R*!, HO(-CH;-CH;-0}),-, halo{-CH3-CH3-0),-, C).salkyloxy(-CHp-CH,-
O)y-, arylC.salkyloxy(-CH-CH,-O),- and mono-or di(C,.¢alkyl}amino(-CH;-CH3-0),-,
or each of said heterocycles being substituted with, where possible 2, 3 or 4 C, salkyl

35 groups; or wherein R’ is pyrimidinyl or pyrazinyl, each of said heterocycles being
substituted with 1 or where possible more, such as 2, 3 or 4, substituents selected from

halo, hydroxy, amino, cvano, carboxy, Cygalkyl, C).salkyloxy, C;alkylthio,



met hyl - 3- pyri di nol tetrahydrochl oride nonohydrate; 25

(-)-2-[[2-[[1-(2-am no- 3-net hyl butyl) - 4-pi peridi nyl]am no] - 1H benzi @ildHNoI004
| - yl)methyl]-6-nmethyl-3-pyridinol; and ()-N|

1 (2-am no- 3- nethylbutyl)-4-piperi dinyl ] -4- methyl -1 -[(6-nmeth

- 2-pyri di 10061 fret hyl ] - 1H- benzi mi dazol - 2-arni ne. the ps@adrd@essre\- oXi des,
addl tion salts, quaternary am nes, netal conplexes and 30 stereochemcally
i someric forms thereof. In general conmpounds of formula (1') can be
prepared by reacting an internedi ate of-17fornula (D-a) or (ll-b), wherein P
represents a protecting group, such as, for exanple . 4al kyi oxycarbonyl,
or those prot@GhikngxghaRg, aeniryianedkyl an@haatikeloxy, hglrox ¥)atlegt inveo-@5 Groups

|l 89% gani ¢ Syd}@eﬁk)ﬁ)an%’ o, Mot ??Jfﬂg: ﬂ?g? g%ﬁ:%}(ﬂwal\& &ka& SQARyl nc.

with an inter bﬁq s?ﬁg abl e
| eavi ng gr oupFa” %ﬂéﬁ’“ascwa%ﬂ %Oa%m, agl-g0 Or salfsylgFgaroppy cé?r esence of

a suitable baNR“R%'UHh(-@H,; (H,0D),;-2ha3o(JAN-CRH D) WO, QA kD@6A-CH, TH AL, EP00/ 05676
sodi um hydy i t t in a
da?yg ai’kg Ulsjgi‘g‘h@fésrﬁ’} %Rﬂ @%&%{ﬁﬁﬁ ﬁélﬁ%}aﬁﬁ%( @{ﬁt@ﬂzf 01, TRf

reaction-inert G'W= N a~a2
Vill) RUL ° *rerfa?sRN'SaPyrrelym)Pv(aﬂlybyaCb i s RRYEES BRtopy th&f"é (1') wherein,

i n the definigubaiued wid 1 k2wbére pbssibasdre,aaeh 422, 3 ob4, suﬂmsttlentmemctqd§rohrydr ogen,
said Q being 1 y d-~s %8%645 represent ed by
formula (1"- ifoohg&gﬂ} QSLrB g)_hoch)o/ C'r%% C'[%(I)O? an |%’t6§’kp&]?ate of formula
(1V) wherein qa@pswéx%nﬁ%ylaarpﬂr gvkost de BYGug kyjory. hydeonytesaly!, mono-or

aal kyl oxyaear béitylsalkdpnsdyg, mmb-ok &@Gﬁamplmﬁm,mgkgrpxupmla@emlk)dxr(édalkyi Chapt er
L W ecéait}’%g%%pé. (,amypggifm QEDERIS:. QYT F RERBANE D), Wy S,

N 18 H-O HP4CH; CH O halo(-CH,. CHQ 0),, & Nedley e, o

ary]C i-salkylox y(-CH;-CH,-O),- and mono-or di{C; salkyl)amino(-CHa-CH;-O),-.

T\

15 Preferred compounds are
(*)-2-[[2-[[1-(2-amino-3-methylbutyl)-4-piperidinylJamino}-7-methyl-1 H-
benzimidazol-1-ylJmethyl]-6-methyl-3-pyridinol tetrahydrochloride monohydrate;
2-[[2-[{1-(2-aminoethy})-4-piperidinyl}Jamino}- ] H-benzimidazol-1-ylJmethy}-3-
pyndinol; -

20 (x)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-6-chloro-1-[{1,4- dlmcthyl 1H-
imidazol-5-yl)methyl]-1H-benzimidazol-2-amine monchydrate;
(%)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-6-chloro-1-[(6-methyl-2-
pyridinyl)methyl}-J H-benzimidazol-2-amine;
(£)-2-[[2-[(3-amino-2-hydroxypropyl Jamino]- ] H-benzimidazol-1-ylJmethyl}-6-methy]-

25 3-pyrdinol;

N-[1-(2-aminoethy))-4-piperidinyl]-1-{[3-(2-ethox yethoxy)-6-methyl-2-
pyridinylJmethy}}-1 H-benzimidazol-2-amine tetrahydrochloride dihydrate;
(x)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl}- 1-{(2-chioro-1,4-dimethyl-J H-
imidazol-i-y])mclhyl]-]H-beﬁzimidazol-Z-amine;

30 (+)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl}-6-chloro-1-[(2-chloro-1,4-dimethy-
1H-imidazol-5-yl)methyl]-1H-benzimidazol-2-amine;
(z)-N-{1-(2-amino-3-methylbutyl)-4-piperidinyl]-6-methyl-1-[(6-methyl-2-
pyridinyl}methyl)-7 H-benzimidazol-2-amine;
(+)-N-{1-(2-aminopropyl)-4-piperidinyl}-1-[(3,5,6-trimethylpyrazinyl)methyl]- 1 H-

35  benzimidazol-2-amine tetrahydrochlonide trihydrate;
(+)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl}-1-[(3,5,6-trimethylpyrazinyl)methyl]-
IH-benzimidazol-2-amine;



Wen P represents, for exanple, Cl_4alkyloxycarbonyl, said deprotection

reaction can be perforned by, for exanple, acidic hydrol ysis in tid JAN 2004

presence of a suitable acid, such as hydrobrom c, hydrochloric, sulfuric,

acetic, or trifluoroacetic acid or a mxture of 15 said acids, or by

al kal i ne hywis odaesihs i n the presence of a suitable base, BCIUEIN&@!;GN or

exanpl e potassi um hydroxide, in a suitable solvent such as water, alcohol,

a mxture of water-alcohol, nmethylene chloride. Suitable alcohols are

nmet hanol , et hanol, 2-propanol, 1-but andt” and the like. In order to enhance

the rate of t reacti o advant ous to at .t reaction m xture,

in particul arlg'ﬁb'(fﬁm{“ﬂ%‘ﬂ?f]éf’1p£5?”?é}'}bér[gf(ggglorofg'oﬁ P’ﬁtgyhgel y, when P

represents, fmmdewgmpihel)-/beepymidatdie-ahspe oftedtdchbinndedibydrati can be

per formed by @f;lt;\ai:xy&laﬁum%ﬁ&gmw YApibddiB- IPfIeSERs.e-pRfidibyshagen, and an

appropriate cat nar on-1hert."solvent. A suitable catalyst in

t he above rea‘??PF‘BH - “P’BWC\‘EIT%VQTO‘;}‘A@“NIHEY‘%MFJ’AN 2004 WO 01 /00611

PCT/ EPO0/ 056 7the pﬁt@ngx,amméqs plditton salm @ricohar voats, mpal dcadilaxes - char coal ;

and the like. Stégoﬁgg{]gw;s%&c fE5RGkd&yp- 1 nert solvent for said reaction is,
co .

for exanple, an al met hanol, ethanol, 2-propanol and the |ike,
an ester, e.g. ethylacetate and the Ilke an aci d e.g. acetic acid and
the |ike. 5 Ryosi@rdferred d¢ a\ a2 P—-~18(CH:CH)~~~4(3 N a~ 10 (IV-a) RL N G

e zc,gmeée@ﬁbs e gmum {3 rlegh@icReimidizbioe def i nition of
Q both su uents ar ?13 or R are both hydrogen, said Q
bei ng repr”éseﬂﬂ'@?i W7 6-pathyg-pygiae ‘§%§hél ’Bg}jrﬁi‘ﬂfnds bei ng represented by
formula (1'-a&)R; [[er (2dasinofempthg@patylpd-piperidepiatieck T-mgthah3dnmidaritidat e of
formula (V). g-]%yﬁ!hn- -ylJmethyl]-6-methyl-3-pyridinol;
2-[[2-[[1-(2-aminoethy})-4-piperidinyl]amino)-6-chloro-4-methyl-1H -benzimidazol-1-
ylimethyl]-6-methyl-3-pyridinol tetrahydrochloride 2-propanolate (1:1);

15 (2)-2-[[2-[[1-(2-amino-3-methylbutyl)-4-piperidinyl jamino]-4-methyl-71 H-
benzimidazol-1-y!Imethyl]-6-methyl-3-pyridinol;
(%)-2-[{2-{[}-(2-aminopropyl)-4-piperidiny}Jamino}-4-methyl- 1 H-benzimidazol-1-
ylImethyl]-6-methyl-3-pyridinol tetrahydrochloride trihydrate;
2-[[2-1[1-(2-aminoethyl)-4-piperidinyl]amino]-7-methyl- 1 H-benzimidazol-1-

20 yljmethyl]-6-methyl-3-pyridinol tetrahydrochloride dihydrate;,
2-[{2-[[1-(2-aminoethy])-4-piperidiny}]Jamino]-6-bromo-4-methyl- 1 H-benzimidazol-1-
ylJmethyl]-6-methyl-3-pyridinol tetrahydrochioride,
2-[[2-[[1—(2-aminoethy])-4—pipen‘dinyl]amino]-JH-benzimidazo]—1-yl]mcthy]]—6-
methyl-3-pyridino] tetrahydrochloride monohydrate;

25 (&)-2-[[2-[[1-(2-amino-3-methylbuty])-4-piperidinyl Jamino]-1 H-benzimidazol-1-
ylJmethyl]-6-methyl-3-pyridinol; and
()-N-[1-(2-amino-3-methylbuty))-4-piperidinyl]-4-methyl- 1 - [(6-methyl-2-pyridiny})-
methyl]-JH-benzimidazol-2-amine.
the prodrugs, N-oxides, addition salts, quaternary amines, metal compiexes and

30  stereochemically isomeric forms thereof.

In general, compounds of formula (I') can be prepared by reacting an intenmediate of
formula (II-a) or (II-b), wherein P represents a protecting group, such as, for example
C).salkyloxycarbonyl, or those protecting groups mentioned in Chapter 7 of ‘Protective
35  Groups in Organic Synthesis’ by T Greene and P. Wuyts (John Wiley & Sons Inc.,
1991), with an intermediate of formula (1), wherein W, is a suitable leaving group,
such as a halo atom, e.g. chloro, bromo, in the presence of a suitable base, such as, e.g.



1 N(V)V RFR G1i Na\t2 Said deprotection reaction can be perfornﬁﬂ

the presence of a suitable base such as, for exanple hydrazine, .MNdW4

presence of a suitable acid, such as hydrochloric acid and the I|ke in a

sui tabl e solvent, such as an al cohol, acetic acid and the |ike.

Compounds of fornula (1'-a-1) can also be prepared by de

i nt er medi at¥O8#%ornula (VI) according to the proceduregﬁgégﬁ%%&g for the

preparation of conmpounds of forrmula (1'-a). GRGRt N1 P Na\ 2 The

catal yti c hydrogenation reaction described above can al so be used to

prepare a conpound of formula (F-a) by deprotecting and reduci ng an

i nt gr megi at e ebdiirahpgddz, difoBidm whitdheleN SEX r@@lgﬂardaﬁgéSpeafmmmgtautaﬁﬁgdinbmnd,

said Q being S and said internedi ate being

Cepresented b TaN S%w%%@yd“}’%gg" Q(% ~a-1 ) 2 8 JAN 2064 WO 01/ 00611

PCT/EPOO/05676 2¥ Cbnpounds of'—fcerwul a (I1'-a) or (I'-a-1), wherein Q or

@ conprise a hydwr °x§mbst|tuq said Qglor @ being represented by
-(OH) or Cﬂtié%@zjz}mnsaJ n%ounds be’ng represented by formula

(I"-a-2) or (I'-ant- ;ﬁ‘can be pré ﬂ\ tecting an internediate of

formula (M1) or (M11) as described h ngna ové for the 5 preparation of

conpounds of formul@2R G N P-Q (OP)--<\% Lzﬁ? /| Ga ~al @ (0OP)\

N 4~1 a3
P
| ]
—~ L}
|
\N a(,aa

(1-b)

M

RI—G—W,
nn

Compounds of formula (I') wherein, in the definition of Q, R? or at least one R®
5 substituent is hydrogen, said Q being represented by H-Q;, and said compounds being
represented by formula (I’-a), can be prepared by deprolecting an intermediate of
formula (IV) wherein P represents a protecting group, for example C,.
salkyloxycarbonyl, benzyl, or those protecting groups mentioned in Chapter 7 of -
‘Protective Groups in Organic Synthesis’ by T Greene and P. Wuyts (Johin Wiley &
10 SonsInc., 1991).
R} R!
/ s
\

1
N a2

ﬂ a

P—Qy <\ I 1y H=Qi—\ I ly
i N 4§

a

av) (I-a)

When P represents, for example, C;_qalkyloxycarbonyl, said deprotection reaction can
be performed by, for example, acidic hydrolysis in the presence of a suitable acid, such
as hydrobromic, hydrochloric, sulfuric, acetic, or trifluoroacetic acid or a mixture of

15 said acids, or by alkaline hydrolysis in the presence of a suitable base, such as, for
example potassium hydroxide, in a suitable solvent such as water, alcohol, a mixture of
water-alcohol, methylene chloride. Suitable alcohols are methanol, ethanol,
2-propanol, 1-butanol and the like. In order to enhance the rate of the reaction, it is
advantageous to heat the reaction mixture, in particular up to the reflux temperature.

20 Alternatively, when P represents, for example, benzyl, the deprotection reaction can be
performed by catalytic hydrogenation in the presence of hydrogen and an appropnate

catalyst in a reaction-inert solvent. A sujtable catalyst in the abave reaction is. for



a (MI11) N (1 -a-1-1) Conpounds of formula (1') wherein, in the definition
of Q both R6 substituents are hydrogen or R2 and R4 are both hyergglnN 2004
and the carbon adjacent to the nitrogen 10 carrying the R6 or R2 and R4
substituents, contains at |east one hydrogen, said Q being represented by
H2N- @B3H, and sa'b]n% conpounds bei ng represented by fornul a,,@{,'},._pmg,mg) can

al so be obt™? fi¥ b'y reductive am nation of internediates of forrmula (1X) in
the presence of a suitable arrt.ination reagent, such as, for exanple,
amoni a, hydroxyl am ne, or benzyl am ne;20and in the presence of a suitable
reduci ng agent, e.g. 15 hydrogen, and an appropriate catalyst. An

appropri at e cataapls plaiinurboe-cdanve ptlrdotn-anchagoal, frgrtheldenpineappropriate

plat i num on- A 0ahes B ARG Uk LR1ENA! KO8 andid B bILGRoRR MRBEa,aNd Lhe

i ke, optionally 1 n the presence of a catal yst poison, .such as a thiophene
solution. A %‘ﬁ?’ioéel:?i‘lé'(’?"é’a)c"(“ﬂHﬁ-lﬁkﬁé“tes‘%F\%eﬂ%lllﬁ‘cﬁ ‘etaﬁgﬂ%’%&émr"’%’itet‘%on is, for
exanpl e, an aiceghatid asd Qe likdaret hanol , et hanol, 2-propanol and the like. | R
1i amnation N 'teat NNN-e2 aHQ- (OHH R N(F-a-2) G 1i N a-a=

~yzn~@- (OFR)---=\ Ll B~ (]'-a- 1-2 ) | 01/ 00611
25" bt poor OB s ysnaee Gy e Riet s e ol gl i b ERAIAD 0

- CH2NI 32 noi etgmpeyad @f 1ompup Ag2) byalspretsaingcnd ssaAvpp aapEnapcialg fif ogaylg
conpounds bei T¥)k@pfeBS@ rikvy af Ofsalukated Hohd -said 13, 3ping aeprdsentpd par ed by
reducing an i 6[; Réﬁgei{itagd g ifngll‘mn}giaqe lgc):gg rcﬁqzscn(cd by formula (IV-a).
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10 (IV-a) (-2

Compounds of formula (I') wherein, in the definition of Q, both R® substituents are
hydrogen or R? and R* are both hydrogen, said Q being represented by HoN-Q;, and
said compounds being represented by formula (I’-a-1), can also be prepared by
deprotecting an intermediate of formula (V).

1 . 1
/R 4 R
e q 4 ,
1
N N Ne s M
N—Q:—<\ I i|13 — H:N—Qz"‘<\ l . !,3
N N N at

15 © V) (I~a-1)

Said deprotection reaction can be performed in the presence of a suitable base such as,
for example hydrazine, or in the presence of a suitable acid, such as hydrochloric acid
and the like, in a suitable solvent, such as an alcohol, acetic acid and the like.

20  Compounds of formula (I'-a-1) can also be prepared by deprotecting an intermediate of
formula (VI) according to the procedure described for the preparation of compounds of
formula (I'-a).
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1 Nalaz NCQ@\ Nd'a a (X (1'-a-1-3) reduction 5 Said reducti&lrhjﬁn
be performed with a suitable reducing agent, such as lithium alumm 2004
hydri de or hydrogen, optionally in the presence of a suitable catalyst,

such as Raney Nickel. A suitable solvent for the above reaction is, for
exanpl e, Hetgaqydrofuran, or a solution of anmonia in HETEPEHYHGE. Suitable
al cohol s are nethanol, ethanol, 2-propanol and the like. Said reduction
reaction perfornmed in a 10 sol ution of - annonla in an al cohol can al so be
used to prepare corrpounds of formula (? -a-1-3), wherein Rl is substituted
wi th CL. 6al kyl oxyd - 6al k said Rl hei n eg ﬁseorr\rg %Qe py},dm
R'-C . 6a] kyl WU%PRW“%H&%%(H ac@rfﬁ]?fuﬂ’a hg rpepresent dd by formula
(1'-a-1-3-1) ssﬁsafutmtng]&me@mein@tr@?dfmdtcame(zdﬂ}ﬁ@r Rui@Hy sdspid /| R C--1-6al

ky3-Q'i G Ncc%ﬁ(éjs ?enf%re %e%tc?@b?o%mﬁ% a-ﬁmﬂhﬂllﬁaﬁﬁ& kypdd ey (X-a) (1' a

131 Conpo ere (of0) feHR CH2- NH2
nmoi et yJ samcéoﬁﬁmnﬁﬁmé@ﬁt@@w WF&I' M g %f?ema%c?f sal d

conpounds sbeipfgparatiepsfesmipbeds byfofoualt-a). (1' -a- 1-3-2), can be prepared by
reacting an intermediate of formula (XI') with ammnla in the presence of a
sui tabl e reacti on- |nertR!soI vent, such as an al cohgt, e.g. methanol. Rl G1
ONa a2 a3 CH2 \o’kl E3 H.T - CI—BCHO—!—CI—!—--QQ"r\ /3 a 11a?20(X1)

R .- Clballcykaa}C 1N6a aLKXSG \a
P—Q)- (OP)—<\ | —_— HQr IOH)_QI La

S -

(vID) (I-a-2)
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p/N-—Q, (Op)—<\ | ) I HaN—Q; :OH)—<\N o

N 4 2

(Vi (-a-1-1)

Compounds of formula (I') wherein, in the definition of Q, both RS substituents are -
hydrogen or R? and R* are both hydrogen, and the carbon adjacent to the nitrogen
10 carrying the R® or R? and R* substituents, contains at least one hydrogen, said Q being

represented by H,N-Q:H, and said compounds being represented by formula (I'-a-1-2)
can also be obtained by reductive amination of intermediates of forrula (IX) in the
presence of a suitable amination reagent, such as, for example, ammonia,
hydroxylamine, or benzyJamine, and in the presence of 2 suitable reducing agent, e.B.

i 15 hydrogen, and an appropriate catalyst. An approprate catalyst in the above reaction is,
for example, platinum-on-charcoal, pal]adium-on—charcoal, rhodivm-on-Al,Q5, and the
like, optionally in the presence of a catalyst poison, such as a thiophene solution. A
suitable reaction-inert solvent for the above reaction is, for example, an alcohol, e.g.

methanol, ethanol, 2-propanol and the like.
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N ak2 reduction N / RL / 1 Nvaala. HNCH X4 { Il 1 N41- 23 (1'-a- 3.
-3-2) Rl G1n, - a4 Conpounds of formula (1'), wherein, in the 28 JAN 2004
definition of Q R2 or one R6 substituent is fornyl, said Q being
represented by HC(=0 -QLl, and said conpounds being 2 B JAN 2004 WO 0110061
1 -23 PCT/ EP 0/ 0@676 represented by formula (1'-b), can P&/Eio%%?d by

reacting an"PEHedi ate of forrrula(XII) with formc aci formam de and
anmonia. R G r C3-aallcyl-CGCH -Q NI3 HGC-Q-\ 4*3 4aNa0a
(I"-b) (XI]) Conpounds of forrrula (1) 22wherein, in the definition of Q
R2 is other than hydrogen, 5 said R2 being represented by Rs'", R4 is
hydr ogen, andCbr'ﬂFonﬁaa{m%ﬂﬂ@m)a@ie@&ﬁmmﬁlfnieb@ -CHINM,Gg8ay,ahid 19 Wy yi ng t he

R2 and R4 substitu s _al so, at a Q m said Q
bei ng represefi? “g{;tbﬁ&ﬁ%—v%& %"é“upa“““’%tb‘*‘“g%&’%%{e. ngr}?nejglﬁée)sent ed by
formula (I'-cjL ~adéd64jebemrwﬂé>d r@ycmmmtem@@mﬂam% (of an intermediate
of fornula (X 1) wigh an intermediate of formula (XI\p in the presence of
a suitabl e reduci ngy10 agent, such as hydrogen, and agSuitable catalyst,
such as pal | adi um or\-chapcoal ti.num on-char coal , \]@nd fihe like. A
sui tabl e reactlon | e %Lvent f’c? UHRR above reacti s, \for exanpl e, an
al cohol , e.g. (?(t anol T Z-propahol 'aNd“the*l \k R#/ G

F]

0 (I-a-1-3)

5  Said reduction can be performed with a svitable reducing agent, such as lithium
aluminium hydride or hydrogen, optionally in the presence of a suitable catalyst, such
as Raney Nickel. A suitable solvent for the above reaction is, for example,
tetrahydrofuran, or a solution of ammoniz in an alcohol. Suitable alcohols are
methanol, ethano), 2-propanol and the like. Said reduction reaction performed in a

10  solution of ammonia in an alcoho) can also be used to prepare compounds of formula
(I'-a-1-3), wherein R’ is substituted with C).galkyloxyCi.salkyl, said R being
represented by R"-C,.ﬁa]kyloxycl_oalkyl, and said compounds being represented by

formula (I'-a-1-3:1) starting from an inlermediate of formula (X-a). .
R*L—c,-ﬁa}kyl—on / R —C,-galkyloxyC;-galky!

G
N duction B2
e ] a2
NC—Q4—<\:E 3 »  HN—CH,— Qq—QI ;|‘3
ammonia/C.galkylOH e
(X-3) {1-3-1.3-1)

15 Compounds of formula ('), wherein Q comprises 2 -CH,~CHOH-CH;-NH; moiety,
said Q being represented by H;N-CH;-CHOH-CH2-Q., and said compounds being
represented by formula (I'-a-1-3-2), can be prepared by reacting an intermediate of
formula (XI) with ammonia in the presence of a suitable reaction-inert solvent, such as

an alcohol, e.g. methanol.
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20 X1 (I'-a-1-3-2)

Compounds of formula (I'), wherein, in the defimtion of Q, R* or one R substituent is
formyl, said Q being represented by H-C(=0)-Q,, and suid cornpounds being



1i Na a2 (~4)®-<23 Na (XIll) + RR"-NH2 (XP/) am nation Rl

C. (1-c) Compounds of fornmula (lI'-c), wherein Rea represents Cl1. 10alazlr<ﬂ¥| 0
substituted with N(R6)2 15 and with hydroxy, and the carbon atomc %%P
t he hydroxy, carries also two hydrogen atons, said Rea being represented by
((Cl.yal ky))CH2OH) - N(R6) 2, and sai d conpounds being rep};cqr&%% Qpy formula
(I"-c-1), v&¥1BBIbrepared by reducing an internediate of ru a(X\/) I n
the presence of a suitable reducing agent, such as |ithium al um nium
hydride, in a suitable reaction-inert sgplvent, such as tetrahydrofuran. 20
R/ G N a*" reduction 1RL72N0/<( C~- 9al Kyl rNN- - HQS~ ~} C(=0t7Cl-asl kyl N~

C a G N(R 1- 7 i iale E@orARUNdS Of
formula (1 § %Bh%?’gé‘ﬁ’ ’% %é Bgl%"imn m}}}p?%%gg.f(aln mg?lneﬂaRg3 substituent is
hydr ogen, sal(}ﬂﬂmblefwg:crﬂépir @@emnédarblyﬂmmw and wherein Rl is a nmonocyclic

heterocycl e substituted withrl or nore substituents sel eEt ed from hydroxy,
2 8 JAN 2004 WO 01/00611 - PCT/ EPO0O/ 05676 hydrox CI Iky), or

HOX(- CH2-CH2-O) " -, said substnih\ls bei ng represe n&‘ Namla A- OH,

said Rl being. I& LE)@QH];£ - IAQ%——wthHwae@: nount of
substituents on gangl ng l.’ﬁo 4, and said conpou el ng
represent ed by {I-b)

X
Compounds of formula (1'), wherein, in the definition of Q, R? is other than hydrogen,
5  said R? being represented by R*, R is hydrogen, and the carbon alom adjacent 1o the
nitrogen alom caﬁ*ying the R? and R? substituents, carries also at Jeast one hydrogen
atom, said Q being represented by R**-NH-HQs, and said compounds being represented
by formula (I'-c), can be prepared by reductive amination of an intermediate of formula
(XIDN) with an intermediate of formula (XIV} in the presence of a suvitable reducing
10 agent, such as hydrogen, and a suitable catalyst, such as palladium-on-charcoal,
platinum-on-charcoal, and the like. A suitable reaction-inert solvent for the above

reaction is, for example, an alcohol, e.g. methanol, ethanol, 2-propanol and the like.

1
/R G/RJ
P \ 2l
"‘\“ 2 arrynation X2
(O )Q5_<\‘ d// 3 R _NH2 B Rh—NH_HQb-Q ‘/’la
a
(XTI V) (')

Compounds of formula (I'-c), wherein R represents C;.palky] substituted with NR®);
j 15 and with hydroxy, and the carbon atom carrying the hydroxy, carries also two hydrogen
atoms, said R being represented by [(C;_9alkyl)CH20H]-N(R°)2, and said compounds
being represented by formula (I'-c-1), can be prepared by reducing an intermediate of
formula (XV) in the presence of a suitable reducing agent, such as lithium aluminium

hydride, in a suitable reaction-inert solvent, such as tetrahydrofuran.

1
/Rl G/R
A Vol
*,? reduction . | N l %Tz
® )1N;(c, g'\lkyl)'—NH-—HQf<\ j: :|| e (R®)N— (C gty NH—HQs \N U
Ct=0)Y0C,-galkyl N ﬂ‘ CHQOH ' 2
(X '\;) (I -C- l)
20

Compounds of formula (I') wherein, in the definjtion of Q, 1R? or one R® substituent is
hydrogen, said Q being represented by H-Q, and wherein R' is a monocyclic

helerocyi:]e substituted with 1 or more substituents selected from hydroxy,



formula (1'-d), can be prepared by deprotecting an internedi ate of fq@th§mn
(XVI) with a 5 suitable acid, such as hydrochloric acid and the |ike,
optionally in the presence of a suitable solvent, such as an al cohol.
Sui t abl e al cohol s are nethanol, ethanol, 2- propanol and the I|ike.

Al ternativehy;/6af protecting group may al so protect norecriamn e

substituent of R', said protecting group being represented by P1, as
represented by fornmula (XVl-a). The 14 two ways of protecting the
substituents of R', i.e. with a separat¥®; as in fornula (XVl), or a

conbined, as in formula (XVl-a), protecting group, nmay al so be conbined in
the sane inteydipgCatakylays HY ldasfg&h@u-,bydfs@ﬁmyplas o repsseneAbD. p) |
E A- 8; H, R afdjhulR A-@HGsM RLBéin%\lxlgj(Srgcnied By’ Q\Aloim, @ith G tRing the dmouNt & ( XV1)
F- RI N a.,a. 113 W@ . C -a), |- A ; B3z A GN P-Q

- Na a OH be%\Iftffrljzf 01',1 EAl%noﬁgéronhf%]ﬂ, av}d said comp%nds béblhg IBJJ S legb? |

formula (I'-d), can be prepared by deprotecting an intermediaie of formula (XVI) with a

5  suitable acid, such as hydrochloric acid and the like, optionally in the presence of a
suitable solvent, such as an alcohol. Suitable alcohols are methane), ethanol, 2-

propanol and the like.

Alternatively, one protecting group may also protect more than one substituent of R,
said protecting group being represented by Py, as represented by formula (XVI-a). The
10 two ways of protecting the substituents of R'® i.e. with a separate, as in formula (XVI),
or a combined, as in formula (XVI-a), protecting group, may also be combined in the i

same intermediate, as represented by formula (X'VI-b).
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15 (XV]-b) (1-d-2)

Compounds of formula (1'), wherein Q is a radical of formula (b-2). said compounds
being represented by formula {1'-¢), can be prepared by reacting an intermediate of

formula (XVII) with an imermediate of formula (XVIH) in the presence of sodium




Naka H-Q- Il a Ij a(l'-d-1) COH | AOHAR --A-0-H GN3~az

~~a3 15 (XVI-b) (V-d-2) Conpounds of formula (1'), wherein Qis ara B JAN 2004
of formula (b-2), said conpounds being represented by fornula (1'-e), can
be prepared by reacting an interniediate of forrmula (XVIl) with an

I nt er medi ate_of fqrrrul a (XVIl1) in the presence of sodi upcReRedsds 2004 WO
03 100611 ~"SYBER'EPOO/ 45676 cyanide and a suitable reaction-inert solvent,

such as an al cohol, e.g. nethanol and the like. CG-,,alkyl-0- i-Alk-X 0 a
* RRRAN-H --1- RZRAN-CG Al k--X~--~ 13 A-28 11 a-0% a 0 (XVIII) (XVII)
n'-e) Compounds of formula (I'"), wherein in the definition of Q X2 is

C2. al kyl - NR4 cysadethin@a sGtabRiregtsreipee s nenedutiyas@s RicoM)-ccat MEH1 JPRIBE,  and

sai d conpounds being represented by fornula (1'-p), can be prepared by
reacting an internedi ate of foimula (XIX) with an internedi at/e1 of formula
(XX) in the presence of isopgopyl titanate (1V) and a suitabl@ reducing
agent, such as NaBH3CN, and i\n thg presence of a suitable rea},nif’\i,nert

sol vent, such as mathlene_cglJ | dee’pr, cohalz-q@. g, ethagol . Rjr/ GO
' . . — Alk
2SR iy Ko, S o RN Sbaken e
O a
(XV1IE
XV (I-¢)
Compounds of formula (I'}, wherein in the definition of Q, X* is Cz.4alkyl-NR*, said Q
5  being represented by Q6N'CH2‘C[.331]()’]'N-R4, and said compounds being represented
by formula (I’-p), can be prepared by reacting an intermediate of formula (XIX) with an
intermediate of formula (XX) in the presence of isopropyl titanate (IV) and a suitable
reducing agent, such as NaBHiCN, and in the presence of a suitable reaction-inen

solvent, such as methylene chloride or an alcohol, e.g. ethanol.
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ompounds of formula (I') may be converted into each other following art-Known

functional group transformation reactions, COMPrising those described hereinafter.

The compounds of formula (I') may be converied 10 the corresponding N-oxide forms
) 15  following an-known procedures for converting 2 trivalent nitrogen into its N—ox:d.e

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. sodivm peroxide, potassium peroxide; appropriale

20  organic peroxides may comprise 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.buty] 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

25  hydrocarbons, e.g. dichloromethane, and mixtures of such solvents.



a (XX) QN-CH2-Cr-32)kyl-NR4 10 (XIX) /R /R, r Na N\la \ 21 ajﬂl}hk\fmt'
N (1 -P) C onpounds of formula (1') nmay be converted into each other

foll owi ng an-known functional group transformation reactions, conprising

t hose described hereinafter. The conmpounds of fornula (1') may be
converted @ §i@egor respondi ng N-oxi de forns 15 fol | owi METAHRCORSEEHWN
procedures for converting a trivalent nitrogen intoits N-oxide form Said
N- oxi dation reaction may generally be carried out by reacting the starting
material of fornmula (1') with an appropfiate organic or inorganic peroxide.

Appropriate inorganic peroxides conprise, for exanple ) per oxi de,

al kal i met al CGMReERds ﬁ?f"é"]”kléﬂi )ngh%i’g?‘spr@?wy%ég?meo%ﬁe SEBSH?{'S%%QFOM de,

pot assi um perxilkgor vapbomhiiaREba0: @pgamicd by’ d&&@é@cnﬂk)’b(@ﬁﬁbw%e per oxy

aci ds such a%bméwnd??;(&g@ &eschﬁ%gfb‘?ﬁ?fa@%rcan R fred bl dsierifidagborsubst i t ut ed
per act d -C

benzenecar bo X0l C , €. ? or obenz_enec?r i?" Eer%a%lop aci d,
per oxoal kanoicemaeyrd$f famyla (Iygy Hibrairetenes Oééisal}abEIWV yukdPerdxides, e.g.
t.butyl hydr @iipasippbpieo), Sulhioh peasd| heeaivbarainks lifeoandax thapresenopat 2r, | ower

al cohol s, e. %Hié%b?%]%f’dgg&h?‘?@&mg?khéﬁ? #gyggggggr bons, e.g. toluene, ketones,

e.g. 2-butan i ena ons, e.g. dichloronethane, and
m xtures of such Betwewrs. 2 8 JAN 2004 WrCtP006#Y - 26 PCT/ EPOQ 05676
Conpounds of forf(ml a (1"), wherein R 4§ nonocyclic heterocycle substituted

with Cl-cal kylo bgpyl:s;crﬁiahdml? bei n f)]usgsent ed by R

- C(=0) OC1_6al derky hd sggi_d_cgn@gundso—bé\i n§ represented by formula (1'-f),
can be prepared t#rification of a ® d of formula (I'-g) in the
presence of a suitable al cohol, e.g. nmethanol, 5 ethanol, propanol,

but anol , pent anol, ljﬁxanol and the like, ang)in the presence of a suitablé
acid, such as hydrgc loric acid and the like. R--C(=0)0OH 2 N B~

estenfl cati onc@npddnds of formula (I'-a) may be converted into compounds of formula (I'),

wherein, in the definition of Q, R? or at least one R® substiwent is other than hydrogen,

10 said R? orR® being represented by Z,, said Q being represented by Z,-Q,, and said
compounds being represented by formula (I'-h), by reaction with a reagent of formula
(XXI), wherein W, is a sujtable leaving group, such as a halo atom, e.g. bromo, or
4-methylbenzenesulphonate, in the presence of a suitable base, such as, for example ~
disodium carbonate, dipotassium carbonate, sodium hydroxide and the like,in a

1S reaction-inert solvent, e.e. 3-methyl-2-bulanone, acetonitrile, N_N-dimethylformamide.

1 1
G/R G/R
\i\ al \N a!\_
) H \\a: \32
H—Qa—<\ I ]3 + Z—Wy  ——— Zf—Ql_(\ I J 13
N aa”a N W4 .
(XTI : ‘
(1-a) (I-h)

Compounds of formula (I’-h), wherein, in the definition of Z,, R? s CH,-C).salkyl
substituted with N(Rﬁ)g, said ¢ompounds being represented by formula {I"-h-1), can also
be prepared by reacting 2 compound of formula (1'-2) wherein, in the definition of

20 1B-Qi, R?is hydrogen, said H-Q, being represented by H-Qyy, and said compounds
being represented by formula {I'-a-3), with an intermediate of formula (), in the
presence of a suilable reducing agent, such as sodivm cyanoborohydride, in a suitable

reaction-inert selvent, such as an alcohol.



--~'r, I al- (- N N ~u(l'-f) Conmpounds of formula (1'-a) may be
converted into conpounds of formula (1'), wherein, in the definiti %ﬂ\fNF@M
R2 or at |east one R6 substituent is other than hydrogen, 10 said 0

bei ng represented by Z1, said Q being represented by Z1-Ql, and said

conpounds bei ng represent ed by formula (T -h), by reaction r eagent
of fornmul awWqxpgl wherein W2 is a suitable |eaving grouBCT’éﬁL?h)ﬂsr’Zﬁs a halo
atom e.g. brono, or 4-nethyl benzenesul phonate, in the presence of a

sui tabl e base, such as, for exanple di_,sodium carbonate, dipotassium
carbonat e, sodi um hydroxide and the like, in a 15 reaction-inert sol vent,
e.g. 3-methy| 2- byt anone, acetonitri]e, N, N-di methylformam’t'de. R G 1i
IN ~~a2 H ~- A zr-w2 3 QN\a% a (1'-a) (XXlI) Zz QG\R' (V-11)
Conmpounds of fo rrula,Q(FI -h), where| n, in the definition of Nig\@q S
CH2- C1. 9al kyl [ ;ﬁt , NRPHLGh ng lr epnesent ed by
formula (I H“ﬁh Ean bl ”‘6—‘&“““ ’%@ea"ﬁg’@gﬁg t1ng a%%% g forml a
()'-a) wherein, 2" def i nltlggmpf 20 HQl, R7 isghydrogen, sai d H QL

bei ng represent ed a}/ H Q b, and said conpounds being represented by
formula (1'-a-3), ®h an intermediate of fornula (X) M, inthe presence

of a suitables, reducasn(gf%geﬁ%&/ ,ﬁu\gpﬂgﬁ%sg(gﬁm&% b@lrﬁ@myﬁﬁﬂbd,ej] drn a

sui tabl e reac?l%n I'n as an al co ngs(be]
1-6al. 1yl G @delkylozycarbopylesaid 2 tging ANresatiad WY-orP éﬁii"mlﬁ &

represented by formula (I'-h-2), can be converted into compounds of formula (I'-2), by
5 acidic hydrolysis in the presernce of a suitable acid, such as hydrobromic, hydrochlonc,
sulfuric, acelic, or trifluoroacetic acid or a mixture of said acids, or by alkaline
hydrolysis in the presence of a suitable base, such as, for example potassiom hydroxide,
in a suilable solvent such as water, alcohol, a mixture of water-aicohol, methylene
chloride. Suitable alcohols are methanol, ethanol, 2-propanol, 1-butanol, sec. butanol
10 and the like. In order 1o enhance the raie of the reaction, it is advantageous to work &l

elevaled temperatures.

| 1

/R /R
G G

A\ ! \ al

N x,? N 2

e et e e
A= | /:la’ H‘—Qr—<\ :/”\ /!]3
-
27 N i

(7-h-2) {1-a)

Compounds of formula (I'-b) can be prepared by reacung a compound of formula (I'-2)

with formic acid.

. )
/R’ . G/R

G \ 1
\ )] N H)

St}

N X, 2 g

H—Q | §, + HCEOOH —— HC(=°J"Q=—<\ I s
i \N a-aas - N a(’

y {r-b)

15 (I-a) . .
Compounds of formula (I") wherein R'is monocyclic heterocycle substituted with
hydroxy, said R' being represented by HO-R", and said compounds being represented
by formula (I’-1), can be prepared by deprotecting a compound of formula (I’-).
wherein R’ is monocyclic heterocycle substituted with Cs.ealkyloxy or arylCy galkyloxy,

20  said C).¢alkyl or arylCi.salky) being represented by Zs, and said R being represented by
Z,-O-R'". Said deprotection can be performed in a reaction-inert solvent, such as, for



G PCT/ P00/05676 a6 Call; CHI3{R)~N C-gall yl-C(_ QH-~ (R)2N"r9 -
Y z"Qti HQb\ {I ° Naa~ (XXD) (I'-h-1) (Y-a-3) Conpounds of f o bkt 2004
(1" -h), vvherei n Z1 conprises forrny), Cl.6al kylcarbon yl, or
C . 6al kyl oxycarbonyl, said Z, being represented by Zla, and said conpounds
being represan %@q by formula (1'-h-2), can be convert edPGT#RIVESHpoUNds of
formula (I'- @ y 5 acidic hydrolysis in the presence of a suitable acid,
such as hydrobrornic, hydrochloric, sulfuric, acetic, or trifluoroacetic
acid or a mixture of said acids, or by #kaline hydrolysis in the presence
of a suitable base, such as, for exanpl e potassi um hydroxide, in
suitabl e sol eeahplsmethylse strise, in deqgotsoice oha g wblg B8 C‘Wétaé?maﬁgtohol
met hyl ene  chb@blG6raneui t abl e al cohol s are nethanol, ethanol, 2- propanol,
| - butanol, sec. butanol 10 and the like. In ordgy to enhance the rate of
the reaction, it E“Zadvant ageous to work at eleyated tenperatures. (F-h-2)
(1-a) Corrpounds Q "formula (1'-b) can be preparxéd by reacting a conpound of
formula (1'-a) Cv\nth formc acid. Gi @GR Na\\2r1a] a fH(=0-Q --< ~
111, { HC(=0 OH |N \J—I- Q \\depragechon 5 (I'{T:K s? Conpounds of formul a
(1 ) wher ei n lrmncpcycl i chererocyclre sf Ie d:with hydroxy, said
R being represe by HO Rl , and sai d conpodfids~#ei ng represented by
formula (1'-1), can be prepared by deprotecti qq a conmpound of formula
(I"-j), wherein Rg-J s nonocyclic heterocycle UUbstituted with CL.6al kyl oxy
or ary) G- 6a|(i3(glr11;?o)1(1¥és of formula (I') wherein R’ is monocyclic heterocycle substituted with
5 halo(-CHy-CHy-O),, said compounds being represented by formula (I'-k), can be
converted into a compound of formula (1'-1-1) or (1"-1-2) by reaction with the

appropriate amine of formula (XXIII) or (XXTIV) in a suitable reaction-inert solvent,

e.g. tetrahydrofuran,

: ! (-CHp-CHy-0);—R"
haio(-CH;,-CH;-O)n—/—R] (Cy- eaikyl)TI\(C CHy )G
G

\ b { )
N ni\\ . Y g
\: | i + NH,(Cqpgalkyl) —— 4 {la
N 27 Q— !
(o o (411
(Cq-gatkyl)sN (-CH E'CHQ-O),,—:;R"
Q
N
2
e
+  NH{C,.¢alkyl), Q__<\N\|/£n‘{' lj
)
(XXIV) .

10  Compounds of formula (I'), wherein R!is monocyclic heterocycle substituted with
halo, said compounds being répresemed by formula (I’-m) can be converted int0
compounds of formula (I") by reaction with 1-butanethiol in the presence of palladium-
on-charcoal and CaO in a suitable reaction-inert solvent, such as tetrahydrofuran.



20 said Cl-(,alkyl or arylC, .r,alkyl being represented by 72, and SaZ@JENZML
being represented by Z,-ORl. Said deprotection can be perforned I n

reaction-inert solvent, such as, for 2 8 JAN 2004 WO 01. 100611 -28

PCT/ EPOO/ 05676 exanple nethylene chl ori de,

deprotecti
nn IN a

nonocycl i c heterocycle substituted with 5 halo(-CH-CH2-0 1,, said

conpounds being represented by fornula-#'-k),

in the presence of a suitable
q g@g tribronoborane. 0-22 OH |. RHACTEPRAS676d epr ot ect
% k a el a (1'-j) Conpounds of formula (1') wherein R

can be converted into a

'S

compound of formula (1'-)-i) or (I'-1-2) by reaction with the appropriate

am ne of formul a E, ]1) or (XX'V) in a syitable reaction-inert solvent,

e.g. tetrahydrof ykan, halo( CHI - CH2- O, -/WRl(CI-GaIky])IJI

(-CH2- a1 12-0)' 79RL QN ~ ° a+NH2(C-\f|aIKyI) 13 (1'-K) 4~ (Xx11))

(C1-6al kyl ) 2N (- O)"?R‘ G N + NH( Ry1)2 OXIV) (Y-1-2)
o—4 | if ??

10

i5

20

{1-m) {T)

Compounds of formula (I') wherein a hydrogen atom in the radicals of formula (a-1),
(a-2), (a-3), (a-4) or (a-5) is replaced by nitro, said compounds being represented by
formula (I'-n) may be reduced to a compound of formula (I’-0) in the presence of a
suitable reducing agent, such as hydrogen, in the presence of a suitable catalyst, such as
platinum-on-charcoal, and optionally in the presence of a suitable catalyst poison, e.g. a
thiophene solution. The reaction may be performed in a suitable reaction-inert solvent,

such as an alcohol.

1
/Rl /R
] |
1 a
N a-\. 2 *\32
: 2 <
N 3443 .n’
I-0
o) (-0)

The reactions described hereinabove for the preparation of the compounds of formula

(I’) can also be used 10 prepare the compounds of the group 1.

In the following paragraphs, there are described several methods of preparing the
intermediates in the foregoing preparations. A number of intermediates and starting
materials are commercially available or are known compounds which may be prepared
according 10 conventional reaction procedures generally known in the art or analogous
to the procedures described in EP-A-0,005,318 , EP-A-0,099,139 , EP-A-0,151,824 ,
EP-A-0,15),826 , EP-A-0,232,937 , EP-A-0,295,742 , EP-A-0,297,661 ,
EP-A-0,539.420 , EP-A-0,539,421 , US 4,634,704 , US 4,695,569.

In the foregoing and the following preparations, the reaction mixture is worked up
following art-known methods and the reaction product is isolated and, if necessary,
further punfied.

Intermediates of formula () can be prepared by reacting an intermediate of formula
(3{XV) with a suitable Jeaving group, i.e. W, introducing agent, €.g. 1-halo-



] o Compounds of fornula (1), wherein R is nonocycl i c heterocycle :
substituted with halo, said conpounds being represented by fornul&ﬁUhNZNl
can be converted into conpounds of forrmula (I') by reaction with

| - but anel hio) in the presence of palladium on-charcoal and CaOin a

sui tabl e reaction-inert solvent, such as tetrahydrofuranFcﬁgﬁmg‘gﬁN 2004 i

W O 01/ 006 MO 0PYSPCT/ EPOO/ 05676 (3'-nm) (1') Conpounds o 19 (r)
wherein a hydrogen atomin the radicals of fornula (a-1), (a-2), (a-3),
(a-4) or (a-5) is replaced by nitro, saisg. conpounds being represented by
formula (1'-n) may be reduced to a conpound of formula (1'-0) in the

presence of a3 g?Hbﬁd?@d?onEQQ% erRO8biber2b e oblyAls agern-shar tohenpr esence
of a suitable C such g pl at1 num on-charcoal, and optionally in

the presence of ™% OFE%WB“%atalyst poi son, e.g. a thiophene solution. The
reaction may be perfornmed in a SU|tabI?1reaction inert solvent, such as an
alcohol. R G 1t Naral\a2z G 1 tg INNQ(\ 11 3 NHz \\\N ad a V-0) to The
reactions described herei nabove for eNpreparation of the conpounds of
formula (1') can also be used to pre e the conpounds of the group (I").
(1'-n) In the foll ow ng par agraphs, —there—ate désertbed several nethods of
preparing the internediates in the foregoing preparations. A nunber of
intermedi ates and starting 18Xkdferials are conmefl®ral ly avail able or are
known conpounds whi ch nay be prepared accordlng to conventional reaction
procedur es gehetraictiytek nidfanmmila(O6e), ahtreioR ' anmboggpas heterpeyPresybiiypied il s

described in Bk anplQBD cpres@ﬁ’tcé\%gigﬁgmhagmda ifesliseing2gkesented by

EP- A- 0, 151 82 742

E-P-A- 0, 539, 42{?“ E@@ %‘"’@bafTPm #2338 2% e §§2f@5§m§%x@ﬁzo In the :
f or egoi ng anduthh@nf(@hDR)’\?\Hnﬁgieﬁnetmraazmbomdcmmvﬁr@d’ct\‘”ﬁﬁrﬁe‘w&ﬁff@“ % worked up
follow ng art nt%gwn aaye&mesheac@fimﬁﬁ%af-&@@t1b9moqumgen méthipsadphores and, i f

) furt | nt . Lo b
g?gg;fg&yby ré&‘ﬂ‘?"ﬁ&ggﬁ‘?ﬂ?‘g?%‘)ﬁf N E\éw & a]?o rcgc(? {ﬂHL]{:l Ad tdhlonfedl be

10 forms.
POCl, .
(0=)R""H—G—H —————» C—R'—G—H

{(XXV1) {(XXV-a)

Intermediates of formula (III) wherein W, is chloro, which is attached to a carbon atom
carrying at least one hydrogen, said G being represented by GiH, and said intermediates
being represented by formula (I1-a), can also be prepared by reacting an intermediate of
15 formula (XX VII) with thionyichloride in a reaction-inert solvent, e.g. methylene
chlorde.
SOCl, -
R'—GH—0OH ———m  R'—GH—C
(XXVIT) (t-a)

Intermediates of formula (XXVI) can be prepared by reducing an intermediate of
formula (XX'VII) in a reaction-inent solvent, e.g. an alcohol, in the presence of 3
20  svitable reducing agent, e.g. sodium borohydride.

reduction
R'™Gy=0) —————> R'-=G,H—OH

XXVl (XXVil)

Allemnatively, intermediates of formula (XXXVI) can also be prepared by deprotecting -
an intermediate of formu)a (XXIX), wherein P is a suitable protecting group, €.g.
C).salkylcarbonyl, in a reaction-inert solvent, such as an alcohol, in the presence of a

25 suitable base, e.g. sodium hydroxide.



(XXV) with a suitable |leaving group, i.e. WL, introducing agent, e.g
1-halo 2 8 JAN 2004 WO 01100611 PCT/ EP0O/ 05676 -30 2, 5-pyrrol i di nedi bhdAN 24
t he presence of dibenzoyl peroxide, in a reaction-inert solvent, e.g.
tetrachl oromethane. w, R1-G--Wi (XXV) (I11) Internediates of formula

(XXV), wherein @ i's nonocyclic heterocycle substituted wetBpoors@hl Oro,
said R bei‘HBo]" ﬁlrlesent ed by d-R and said internedi ates bei ng represented
by formula (XXV-a), can be prepared by reacting an internediate of formula
(XXV1), wherein (O=)R3bH is defined as-3a carbonyl derivative of R' wherein
one carbon or nitrogen, adjacent to the carbonyl, carries at |east one
hydr ogen, with pho®stérrs ooy chtortder~tatieredi ates of formula (XXVI) nay
al so react as their enol tautoneric 10 fonns. (0=)RlbH G H POC13
Cl-R'-G)-1 (XXVI) (&-a) Internmediates ®Vifornula (111) wherein W is
chloro, which is attached to a carbon atom carrying at | east one hydrogen,
sai d G bei ng Inepnetaes o dortmlaCXN VIE wheraindG (#)ds FHE G wid nEapsiritSepr esent ed
by fornul a (1f)repre@hiedbs Rorla PXRNAL-EY chiybe piipatell BYreattirigninentemttidatee of 15

formula (XXVI1). wth onyl chl.or.i de .| reaction-inert e.g.
et hyl one. - e EpA CREOGPHesEin Pyit § BBl SR Rl aie. 35

| nt er medi at esbrofof withndiNadimxiivifermamide it e Presenge abusyithse @) afgacaAn-inent
intermedi ate Qfivenf, @lMedrahylrS¥iYad, bibthyRiner sreasikivethidet t sol vent, e.g. an
al cohol, in the presence of a 20 suitable reducing agent, e.g. sodium
bor ohydri de. redugtt R--= Gal {g0FcHRoy--G 1 H-OH (XXVI 1i) (XXV11)
Alternatively, internediates of fornula (}XVIl1) can al so be prepared by
deprotecting an inExredi ate of for n¥KEI@EKXI X), wherein Pis a suitable
protecting group, e.g. Cl _aal kylcarbonyl, in a reaction-i nerlg sol vent
such as an al bishopdiatesofifpauly Ekqse be prepaied Reaqipe amnierpgdae opfogmula o 4i ym
hydroxi de. 2 80dh8N)20 040 Mh&eid PlrefiesthERBAMBRGiGiectidE gRibp; GO iP a-

Rl-- GyH Oﬂ) example, C;..alkyloxycarbonyl, with an intermediate of formula (II) according to the
reaction described for the general preparation of compounds of formula (I').

H
1
N a‘\\\ag
P—Q; \I l RI—G—W, !
NN () g
\
(XXXi-2) N al‘\‘a’
—— 1 b
'r e
1
Ne 2,2 av)
PO | ,la
NT N 0
XXXI-b)

Intermediates of formula (IV) can also be prepared by reacting an intermediate of
formula (XX3XJ-a) with an intermediate of formula (XXX10) that has reacted with

15 methanesulfonyl chloride, in the presence of a suitable base, such as sodiurn hydrnide,
and in the presence of a suitable reaction-inert solvent, e.g. N,N-dimethylformamide.

A

| 1
! o N Iy’
P—Q; | ],+ rR—G—0n +Q=50—CH; —— P—Q—4 -t
\ N oA
N “ N -

(XXX
(XXXI-a) avy



(XXIX) (XXVI1) Internmediates of forrmula (XXVM, wherein A (=0 is %iﬂhﬂﬂk
said internediates being represented by formula (XXVIlI-a), can be
prepared by reacting an internediate of fornmula (XXX), wherein WB is a
suitabl e | eaving group, such as a halo atom e.g. 5 brono, with
NN- di et hyl §@fpi G de in the presence of butyllithiuminpergEp@etéizon-inert
solvent, e.g. tetrahydrofuran, diethylether or a mxture thereof. R
1-.- WB- () R1-CH(=0) (XXVIll-a) Intermediates of forrmula (IV) can be
prepared by reacting an internediate of *fornula (XXXI-a) or (XX)Ub),
wherein P represents a suitable protecting group, such as, for 10 exanple,
Cl - 4al kyl oxyclatavsediates afifermula(IY yree plye b prererest byfageHaaBOn TEAPD 86%0r di ng t o
Elhe) raaCF\l i Or‘in%@{ﬁ@di:;tbmﬁl_ﬁﬂ{la( X MJ?hctiﬂﬁmrslaIvEmrﬁ.glfan@Iﬁﬂhg@bﬂ.dsv-olt ]torrm:a

). a~ - --~N )\~ - a XX| - ernedi ates of formnula
(1) can al oty PRPls By iy o Caer e P of " F ormal a (200K - 2)
with an internedi ate of formdl_qt;(XXXII) that has reacted with 15
met hanesul fonyl chloride, injthe presence of a sui t abl® base, such as
sodi um hydride, and in the jfesence of a suitable refction-inert solvent,
e.g. N, N-di net hyl f or mani de. N:'a\ azcyelkRpt@n 23 a R NXLat’s,R 1-G - OH +
Cl- SQ2- CH3 P_ (XXXl g2y 2Ry N42,¢h04 Wo-61-60611 P@%OO 05676 -32
Internmedi ates of forrmul& (IV) @an al so be prepared by Cy£1% zat i on
reaction of an internefiate of formula (XXXII1) in a reaction-inert
sol vent, e.g. an al cohol JFON'N- di met hyl formani de, in @¥e presence of
mercury oxide and sulphur. GR | NH a2 cyclization

5 Intermediates of formula (IV) wherein Q; comprises an unsaturated bond, said Q, being

represented by Q1,(CH=CH), and said intermediates by formula (IV-a), can be prepared
by reacting an intermediate of formula (XXXIV) with an intermediate of formula (IIl)

in the presence of a suitable base, such as dipotassium carbonate.

(XXXIV) : () (1V-a)

10 Intermediates of formula (IV) wherein, in the definition of Q,, the X' or X? moieties in
the radicals of formula (b-1) to (b-8) represent NH, said Q; being represented by
Q1-NH, and said intermediates by formula (IV-b), may also be prepared by reacting an
intermediate of formula (XXXV)} with an intermediate of formula (XXX VI).

t

/RJ /R

G G

\ 1 ! al

N e /N 2
halo <\ ‘ 13 + P Q4c—NHa P—Q,—NH Y | La

N #*° N i

a
(XXXVD)
(XXXV) (Iv-b)

15 Intermediates of formula (IV) wherein R' is monocyclic heterocycle substituted with
amino or mono- or di(C, ¢alkyl)amino, said R being represented by R*™R¥PN-R"
wherein R* and R>® are defined as described hereinabove, and said intermediates being
represented by formula (TV-¢), can be prepared by reacting an intermediate of formula
(XXX VII) with an appropriate amine, represented by formula (XXX VII), in the

20  presence of an appropriate catalyst, e.g. palladium, and (R)-(+)-2,2’-bis(diphenyl-
phosphino)-1,1°-binaphtyl, in a suitable reaction-inert solvent, e.g. tetrahydrofuran.



1 P-Qi
conpri ses an unsaturated bond,
and said internedi ates by for mul a (I'v-a),
intermediate of formula (XXXIV) with an internediate of formula (I111) in

10

15

20

t he presencgo@fad@sul t abl e base,
p- Qla( CH=CH) - <\
P- Q a( CH=CH) \
(1'V) wherein,
radicals of formula (b-1) to (b-8)
by Qr-NH and said intermediates by formula (1V-b),  ma
by reacting an 'atgrnmedi ate of fornula (
formul a (XXXVI).
(I'V-b) 15 I nternedi
het er ocycl e swbsi+

Rr bei ng represent ed

"-NH 3 S (XXXIIl) 5 Intermediates of fornula (1V) where

represented by Q a( 'CHJ&JAN 2004

can be prepared by reacting an

said Q being

such as di pot assi um car lpOVaEr@/05¢% N

(XXXIV) a ~a2 + R-GWKk RL G1s a%2 N --

IJ 13 N aka 4~a a (1lI1) (TV-a) to Internedi ates of formula
in the definition of Q, fHe X or X2 noieties in the
represent NH, said Q yr¥®eing represented
R l.so be prepared
with an |nterned| ate of
hé\lo (XXXV) RL G/Na \az P~~r NH2 P Q - %,83 ( XXXVI)
%sz formula ( wherein R

I's nong |
‘\I%t h* ams¥e—w nomo=—or o ( CP—*%H'Ifijamhno, said
3R5bN-R

{0V
0KV {IV-c)

Intermediates of formula (IV) wherein R is monocyclic heterocycle substituted with
C(=0)-NR*R®, wherein R* and R*® are defined as described hereinabove, said R’
being represented by R¥*R*®*N-C(=0)-R"", and said intermediates being represented by
formula (IV-d), can be prepared by reacting an intermediate of formula (XXXVII) with
an appropriate amine, represented by formula (XXX VII), under an atmosphere of
carbon monoxide, in the presence of a suitable catalyst, e.g. palladium (1I) acetate, and

1,3-bis{diphenylphosphino)propane, in a suitable reaction-inert solvent, e.g.

tetrahydrofuran.
R® 0
_ o 1
halo—R' R¥—N—C—R
4 G
G\ 1 A al ..
N g2 llv,ﬁb co N 2
e e }
P I I * R%—NH P | ,la
N a‘// N 2
COXX VI
(XXX VI) (1V-d)

Intermediates of formula (IV) wherein P-Q; comprises C;.jpalkyl or Cy.scycloaikyl

substituted with NRS-P, said C,.10alkyl or Ca.scycloalkyl being represented by Z3, said

P-(), being represented by P-N R%-Z5-Qm. and said intermediates being represented by

formula (JV-e), can be prepared by reacting a compound of formula (I"-a-3) with an

intermediate of formula (XXXIX), wherein W, represents a suitable Jeaving group,

such as p-toluenesulphonate. Said reaction can be performed in a reaction-inert solvent, .
e.g. acetonitrile, in the presence of a suitable base, e.g. dipolassium carbonate.

! /Rl
/ G
q\ 1 Rre R® \ 1
N 23,2 | ) Ny
H-Qg I L, * Pr—N—Z3—W; —= pP—N— Z5— Qs | [+
2\ 3 £ 8
4/ a N 34
{XOXIX) v
(I~a-3) IV-e)

Intermediates of formula (I'V-e), wherein RSis hydroxyC calkyl, said intermediates
being represented by formula (IV-e-1), can be prepared by reacting an intermediate of



wherein RS' and R5b are defined as described herei nabove, and said %B JAN 7004
I nternmedi ates being represented by fornmula (IV-c), can be prepared
reacting an internmediate of formula (XXXVI1) with an appropriate am ne,
represented by formula (XXXVII11), in the 20 presence of an appropriate

catal yst, JP@H adium and (R)-(+)-2, 2" -bi s(di phenyl - permEpoonses

phosphi no) - I naphtyl, in a SU|tabIe reaction-inert solvent, e.qg.
tetrahydrofuran. k 2 B JAN 2004 WO 01/ 00611 PCT/ EPOO/ 05676 -33 halo-R 1 G
(XXXVI'1) R5b + Ru-NH (XXXV111l) R5b R5234-R1, (I1V-c) Internediates of

formula (1V) wherein R is nonocyclic heterocycle substituted with
C( =0) - NRSaRs b formt k(&L wRE aminterrediate pkforreylp dheipsweptod@ SHBA Ysthove,

said R bei nggr @psesrmi &cbhdalte BpaRshilibeabmR g aceishisitd. d i nt er medi at es
bei ng represent ed by 5 formula (1V-d), can be prepared by reacting an

I nternmedi ate of formula (XXX\{II) with an appropri ate am ne, rgﬁresented
by formula (XY, XVI11), undeg an atnosphere of carbon nonoxide,din the
presence of a SUI abl e cat al‘ st,ale. 0. }pal | adium (11) ac,eﬁtaiaftce a?p,d

a \\\ :
L o et ot thospnap aCRpie e b s el I |
(XXXVIT1) CO --=t&= oo 0 bo RH-NIG-RL. G 1, N2 :
() (IV-e-1)
Intermediates of formula (XXX1-a) or (XXXI-b) can be prepared by protecting an
5  imtermediate of formula (XL1) with a suitable protecting group, such as, for example,

C,.aalkyloxycarbony), in a reaction-inert solvent, such as methylene chloride or an

alcohol, e.g. methanol, ethanol, 2-propano) and the like, in the presence of a suitable

reagent, e.g. diC;alkyldicarbonate, and optionally in the presence of a suitable base,

e.g. sodiurn acetate.

H
| ol

N Ryl
Ii’ protection P—Q; \NI {,l3
1 a

N a‘:-\.: 2 /

a
e XXXI-
e 1T o0
a

({LIn) | 1

protection N l n‘\*;lﬁ'
P—Qy <\ 3
N #2

10 {(XXX1-b)
Altematively, intermediates of formula (XX XI-a) or (X3(XI-b) can be converted into an
intermediate of formula (XLII) by reaction with a suitable acid, such as hydrochloric

acid or hydrobromic acid and the like or mixtures thereof, in the presence of a suitable
solvent, e.g. water,

Intermediates of formula (XXX1-a) or (XXXI-b), wherein in the definition of Q;, the X!
or X? moieties in the radicals of formula (b-1) to (b-8) represent NH, said Q, being
represented by Q;.-NH, and said intermediaies by formula (XXXI-a-1) or (XXXI-b-1),
can be prepared by reacling an intermediate of formula (XLIT-a) or (XL.I0-b), wherein

20  Ws represents a suitable leaving group, such as for example a halo atom, e.g. chloro,
with an intermediate of formula (XLIV).



P--Qy-{\3 N\ (IV-d) alnternediates of fornula (1V) wherein P-QL
conprises Cl.,aal kyl or C3.7cycloal kyl substituted with NR6-P, said8 JAN 2004
Cl. 1Qal kyl or C3.7cycl oal kyl being represented by Z3, said P-Q being
represented by P-N R6-Z3-Q b, and said internedi ates being represented by
formul a (I Vwen®dn be prepared by reacting a conpound offCTEPYYISEE(]' - a- 3)
with an 15 internediate of fornmula (XXXI X), wherein W represents a

suitabl e | eaving group, .such as p-tol ugnesul phonate- Said reaction can be
performed in a reaction- |nert sol vent, ¥ g. acetonitrile, in the presence
of a suitable basg; e.g. di pOtaSSI umcarbonate R/ G RORG1i Na+
P-1 z3 W P-~~ Zj-Kxb\,3 (I -a- 3) (XXXIX) (JV—e) | At e cy ates of fornula

(I'v-e), vvhereln Wr xyC ,Jg];egmalat s 20 bei ng
represent ed b)}‘f e¥15)‘c be pr eﬁér ed aet’i ng an

internediate of 2 ¥ J 2004 WO 01/ 00611 - 34 PCTI EP00165676 formula (XL)
with an internediat f formulOXLI) in the prese®&sf) a suitable base,
e.g. dipotassium carp onate and a suitable sol vent e.g. acetonitrile. Rl |

G E~/ OZ~-Qke-<N £ 1-4alkyl N (XL) 5 protection |P- Ql;-(\ 11 3, e H al\a2
13+ - - | -6alLKY 1OH da, Ia%az
4 () P—Q—NH
W5_<\NI ‘(’!3 * P—Qe—NHy; — ! —<\N & :||3
(XLIV) (XXXIb-1)
(XLIT-b)

Intermediates of formula (XLIII-a) or (XLII-b) can be prepared by reacting an
intermediate of formula (XLV-a) or (X1L.V-b) with HyP(=0)(Ws)3 in the presence of a

suitable acid, e.g. hydrochloric acid.

H "
P(=ONW !
PL al\az HoP (=0} (Ws)3 N I N2
B — —
: :/“\ /!13 s \N Ve la
E ad’ a
(X]_V-a) (}CL]H .'l)
P i
- )
\ SN HoP(=0)}Ws)a NI“%T:
—————— W
O 5 <
: I 4!*3 \N o
N o a

Intermediates of formula (XLV-a) or (XI.V-b} can be prepared by reacting an
intermediate of formula (XLVI-a) or (XLVI-b) with an intermediate of formula

(XLLVID).
i
NS i
HNI (,Is TOHNTOTTRE, T O=<I
2 a
. XLV
(XLVI-a) V-
I 0 L
I ‘|’ +  HN—C—NIl; — O=< I L
N (a N 34"
"z (XLVII) i
{(XLV-h)

(XLVI-b)



a (Xtl) RS G (g-,5aLkyl0OH N aka: P-N-ZT-- Qb"{~ 13 N4 a a (Iwifééﬁ
Internmedi ates of formula (XXXlI-a) or (XXXI-b) can be prepared by pr 2084
an intermediate of fornmula (XLII) with a suitable protecting group, such
as, for exanple, Ck-4al kyloxycarbonyl, in a reaction-inert solvent, such
as net hyl eo e0@di de or an al cohol, e.g. nethanol, et hBRBEFOUH36 opano

and the like, in the presence of a suitable reagent, e.g.

di Cl4al kyl di carbonate, and optionally ig.the presence of a suitable base,
e.g. sodiumacetate. HQL (XLII) 10 (XXXI-a) P1 Na-a2 P--Ql-<\ N~ 4r' a

(XXX -b) Al t grbatidRl ¥ fohRiS[ERY-AES a19f bd QEFR-LHy(2aEhg 8 in@Emédi@eds-b) can
be converted into %EX Interned ate of %ﬁrgg¢a (XLIJ%.%¥H£§gq;§pﬁ wWth a
suitabl e aci dO™RRRLYE2hyidh BGitdrNE)-OaCHa Col MR RSP SMTCCRE ™SR E the 1 ke
or m xtures thekeaffi, in the presence of a suitable solvent, e.g. water. 15
I nternmedi ates of formula (XXXI-a) or (XXXI-b), where#n in the definition of
Q, the Xk or Xz,Nmjeties in tm@ radi cal s of fornulajgi; 2 to (b-8)

n

represent NH, said béﬁngp—meﬂreséhted—b¥>qkm-mﬁr<? salld internedi ates
by formula (XXX ug¢ G (XXXI-b-1). can be preparet J&acting an

internmediate of forrmula (XLIlI-a) or (XLIII-b), wherein 20 Wb represents a
sui tabl e | eaving growgVi-gluch as for exanple a halo atBQV”@.g. chloro, wth
an internediate of formula (XLIV). a 2 8 JAN 2004 WO 01/00611 -?5 (XL)fl-a)
1V a~a2 \AgJ Intexmegdigtes of formula ( ) can be prepared by reacting an intermediate o

formula (XILVII) with an intermediate of formula P-Q,=C=8, which is synthesized
according to the procedures described in EP 0005318, in a reaction-inert solvent, such
as an alcohol, e.g. ethanol. To increase the reaction rate, the reaction may be performed

at elevated temperalures.

o
NH
a’\,,
al I \T-
e G— X, 2
R I |, * PQFC=S = P—Q(—NH Py
HoN 4”"3 g a
2 a
10 (XLVII) XXX

Intermediates of formula (XILVII) can be obtained by reducing an intermediate of
formula (IL) in a reaction-inert solvent, e.g. an alcohol, in the presence of a suitable
reducing agent, e.g. hydrogen, and an appropriate catalyst, e.g. Raney Nickel.

—— ] tion b G— a
R'—G—NH g reduc R'—G NHI %Tz
3
| 4!*3 NH3 %7

{(XLvin

Y

{IL}

15 Intermediates of formula (IL) can be prepared by reacting an intermediate of formula
(L) with an intermediate of formula (L), in which W represents a suitable Jeaving
group, such as a halo atom, e.g. chloro. The reaction may be performed in a reaction-
inert solvent, e.g. acetonitrile, in the presence of a suitable base, e.g. dipotassium

carbonate,
1
“'6 a 1
N2 a
: l ‘l’ , RI—G—NH g2
R'—G—NH,  + P E y L]
O;NT 0,N #

{L)



Na (XLIlI-b) PCTIE POO 05676 Hat “a2 P-Qc NH—~ 13 (XXXl-a- 1) P | -i
NP--Q,-NH<\ (XXXI-b-1) Internediates of forrmula (XLIV-a) or (XLIIQﬁt])mz[]g{,
can be prepared by reacting an intermediate of fornula (XLV-a) or (XLV

with H2P(=0O) (Wb) 3 in the presence of a suitable acid, e.g. hydrochloric
acid. H | HHat HRP(=O(W)3 Nal ,zZ*, 2 a+ P-Qc ]H -Q ¢ NH2
(XLIV) T VWWOPVMs® 3 a d~a a N~ (XLV-a) (XI-111-a) écéékd"{\gmg)

H2P(=O (W)3 ' 2/ -Y. a2

-17.

Intermediates of formula (L) can be prepared by reacting an intermediate of formula
(LI} with a suitable acid, such as hydrochloric acid, in the presence of a suitable

solvent, e.g. an alcohol, e.g. ethanol.

LI

5 Intermediates of formula (LII) can be prepared by reacting an intermediate of formula
(TO) with NaN[C(=0)H]..

H

1
Rl—G—w, + NaN[C(zO)H]. N~
=0

() )

{Ln

Intermediates of formula (IL) can also be prepared by reacting an intermediate of
formula (LI) with an intermediate of formula (LII) (J. Org. Chem., 25, p 1138, 19607 in
10 areaction-inert solvent, e.g. N,N-dimethylformamide, in the presence of an appropriate

base, e.g. sodium hydnde.

1
W 3-\\:32 R!—G—NH a\'\'az
———
Rl=-G—NH—C—H + | p la I 15
] I (a
O

OzN 2 OEN

i (Lnh {Lh (IL)

Intermediates of formula (XXXIV) can be prepared by dehydrating an intermediate of

formula (LIV) with a suitable acid, such as sulfuric acid.

y . ) H
L sl e
P—-Q,a(CH-;-CHOH)——< \\at —_— P—QuC H=CH)——< | \.-‘,'-’
2 % 23 N\ 52’
N a‘ N a?
N L) {(XXXIV)

Intermediates of formula (LTV) wherein, in the definition of Qja the X' or X* moieties
are CHy, said Q,, being represented by Q.- 2nd said intermediates being represented
by formula (LIV-a), can be prepared by reacting a carbonyl moiety of formula (LV)
with an intermediate of formula (LVI) in the presence of N.N-diisopropylamine and

20 butyl lithium, in a suitable reaction-inert solvent, e.g. tetrahydrofuran.



WS\~~~ 3 ""ab5H(X"V-b) (XLIII-b)
(XLV-b) can be prepared by reacting an
(XLVI-b) with an internediate of formula

(XLV1-a) (XLVI-b)

0 Il

(XLVI ).
+ 2N G- -NH2 (XLVIT) O

| 1

I nternedi ates of fornmula (XLV-a) or
I nt ermedi at e of forrrula (XLVi
H k H2N ~

+ H,N—C—NII,

B 3AN Y04

0 (XLVI 1)

(XLVb) 2 8 wAN/w@eQ4 WO 01/00611 -36 PCT/ EPOO/ 05676 | nt er peglepbRssrof formul a

(XXXl -a) can also be prepared by reacting an internediate of formula
(XLVI-a) with P-QL-C(=NH)-O-CH2-CH3 in a reaction-inert solvent, such as
an alcohol. 2N a~ 2 NH Il ~3 + P-Q@ fI'¥#fCa H2N a a (XLVI-a) (XXXI-a) 5

I ntermedi ates of formula (XXXI}1) can be prepared by reactin

i nt er nedi at e of

an

formul a (XLVIII)

ith an internediate of forlnmul a P- Ql=C=S,

which is synt accor di o*&He procedures descri bed
in a reacti onp_lec%ézcszc St ventHs '@\ul amatc ok CHeChoHs "E*h"&)l

the reaction raté)
to (XLVII'1) GR

the reacti oh
(LVI)

ma37 be perforned at

05318,
To 1 ncr ease

l_gv?t ed N enbér at ur es.

10

Intermediates of formula (V) can be prepared by reacting an intermediate of formula
@LVID) with 1H-isoindole-1,3 (2H)-dione in the presence of triphenylphosphine and
diethy} azodicarboxylate.

wLviy
V)

Intermediates of formuia (V) may also be prepared by reacting an intermediate of
formula (LVII) with 1H-isoindole-1,3 (2H)-dione in the presence of a suitable base,
such as sodium hydride, and a suitable solvent, such as N, N -dimethylformamide.

I i
8] a\\ 2 Ly
Oa ,’// a =g
Al _< + — <
! 0—Q5 \ !‘3 NH N—Q5 \ !}3
C] 4Ellky] ‘t 4

(LVHY)

Intermediates of formula (I.VI) can be prepared by reacting an intermediate of formula
(LVD) with an intermediate of formula (LI1X), wherein W+ represents a suitable Jeaving
group, such as a halo atom, e.g. chloro, in the presence of a suitable base, such as N, N -
diethyl-ethanamine, and a suitable solvent, such as methylene chloride.

i

R R‘
G
PR N

oI e
' 8 7 a
N K Cy-aaliyl N
C-4alkyl
(LVID) {LVHI)

{LIX)



I NH

formula (XLVIII) can be obtained by reducing an internediate of fornu

(1L

P-Q=C=S --~~ P-Q@ CNHL a4 13 11 s (XXXII1) Internediates OfPJANZUUL
a
in a reaction-inert solvent, e.g. an alcohol, in the presence of a

suitable reducing agent, e.g. hydrogen, and an appropriate catal yst, e.g-
Raney N ck I %%?} NHa- I k" 2 OWI al3H I | N acI/EPW/@HT~~ 1f ~3
1)

4a H-aa%

15 Internmediates of formula (IL) 'can be prepared by

reacting an |nterrred| ate of formula (L) with an intermediate of fornula

(L),

in which Wb represents a suitabl e¥eaving group, such as a halo

atom e.g. chioro. The reaction may be perforned in_a reac |on Qnert
sol vent, e. g.Inamedimtdsof faneulai ), whereiprie e delniegm of GuR 185125y

di pot assi um ef bé}ﬂé%ﬁ d aylcmky*r- , Bndlsald ibdrmetiaich bafmmw-@maﬁebe G NH <"
t*a3 13 (L 0 P A 7
a a (L) r@ﬁrepg-pﬁ%ffléng(zl_t:)om@gwdbo fg ug]( gﬁjv}nh QTAIEE'QQ{ Qﬁﬁ’i&muﬁ

| nt er nedi at ed
formula (LI I(LX)ivtHerein Bigiig zsdvitablalering ge'em sueh 2k % B3l &R f-

repar ed ‘by reactlng a I nt er medi ate of
ccg)é

4" N the

DI eSence of - aehdeUpk SuitabRluHeMuch 6 @pordsion) abnds. sed gsvibleaslotr. &R - G N

C=0 |

as acetonitrile.

al
i ot
HF—Qis\ ]: 3+ N—C}-1palkyl—Wg
4
R!

4
{r-a-3) 0 G\
1
(LX) New o 2312
N—Cy-yoalky—Qig \I 5
N 472

(V-a)

Intermediates of formula (LVI) wherein, in the definition of Q. the carbon atom.
carrying the hydroxy, also carries two hydrogen atoms, said HO-Q; being represented
10 by HO-CH3-Qy, and said intermediates being represented by formula (LVI-a), can be
prepared by reducing an intermediate of formula (LXJ) in the presence of a suitable
reducing agent, such as Hithium aluminjum hydride, in a suitable reaction-inert solvent,

e.g. tetrahydrofuran.

1 1
& &
G G

\ al \ 2!

N 2 reduction x,?
C)-4alky—O0—C(=0y—Q; —<\ | 1, HO—CH—Q; _<\ 1

N r #?

a a
(LX) {LVN-a)

15  Imermediates of formula (LVI), wherein, in the definition of Q3, the carbon atom
carrying the hydroxy, carries also at least one hydrogen, said HO-Q- being represented
by HO-QsH, and said intermediates being represented by formula (LVI-b), can be
prepared by reducing an intermediate of formula (IX) with a suitable reducing agent,

e.g. sodium borohydride, in a reaction-inert solvent, €.g. an alcohol.



Rt---GNH2 (L) 5 Internediates of formula (LII) can be prepared by , :
reacting an internediate of fornula (I11) with NaNC(=O Hz. R -GL¥ JAN 200
NaNfC(=OH2 HI t (LIl) Internediates of fornmula (IL) can al so be
prepared by reacting an internediate of formula (LI) with an internediate
of formula Wby O g. Chem, 25, p 1138, 1960)-in 10 Pcrareddsen-i nert
solvent, e.g. N,N-dinethylformarnide, in the presence of an appropriate
base, e.g. sodiumhydride. Nv\5 a . j a Rt-GNHC...-H+ 11 11 0 O N aa,
(LI) Intermediates of formula (XXXI'V) caff-be prepared by dehydrating an
I nt er medi ate of forgjla (LI'V) wth a suitable aci,d, such as sulfuric acid.
H IN' Via. P-Q, CHOH)-~-(~ N 15 lop | er1 HP—Qi(CH:CH)---<\
( XXXI'V) Intermadlate\s of 1formJIa (LI'V) wherein, \ln the definition of Qa,
the X1 or X2 noieti 2CH2edwtind Q a bei ng es‘éﬁt ed by Qa, and said
i nt er medi at es BERAG \re re€ nt-ed—by—-f—m»nul”&‘(%*l’& ai hn be prepared by
Proi €

reacting a carbonyl of formula (LV) with¥an pntermedl ate of formula
(LV)) in the presence (@ N, N-di i sopropyl am ne ang@®)butyl lithium in a
sui tabl e reaction- |nert soI vent, e.g. tetrahydrofuran. 2 8 JAN 2004 WO

01/ 00611 PCT/ BRRANQDELGT fo3ala |(‘|vr) Q8re (T2 CR@hitibhigs €, R? is C.1palkyl

substituted with N{P), and the carbon atom adjacent to the nitrogen atom carrying the
R? substituent carries also at least one hydrogen atom, said Q; being represented by

5 (P)a-N-Cy.palkyl-NH-Qs,H, and said intermediates being represented by formula
(V1-a), can be prepared by reductive amination of an intermediate of formula (LX)
with an intermediate of formula (LXIII) in the presence of a suitable reductive agent,
such as hydrogen, and a suitable catalyst, such as palladium-on-charcoal, platinum-on-
charcoal, and the like, and optionally in the presence of a suitable catalyst poison, such

10 as a thiophene solution. A suitable solvent in this reaction is a reaction-inert solvent,

such as an alcohol.

]
/Ri /R
G G
N 5 P N 2N
N2 R N e
(O=)Xa—4 I [\ N—Crescalky—NH; — = Oh-Criply—NH— Q| s
N a'(/ 2 P N a‘/
LX) (vi-a)
(LX)

Intermediates of formula (LX) can be prepared by deprotecting an intermediate of
formula (LXIV) in the presence of a suitable acid, such as hydrochloric acid and the

15 like, n a suntable solvent, e.g. water.

1
R‘ R
G
} : \ al
“\\az N 2
Q3 N , — o= | L
4 == . N xid
(LX)

(LXIV)

Intermediates of formula (IX) may be prepared by deprotecting an intermediate of
formula (LXV) in the presence of a suitable acid, e.g. hydrochloric acid and the like.



a~a2 --Qa' (CH -CHOH)--CH NlNya\a2 If ~gr 32r a \ (LVMNM Na 4

(LVI) (LIV-a) Intermediates of formula (V) can be prepared by reactidd HN 200
intermediate of formula (LVII) with 1Hisoindole-1,3 (2H)-dione in the
presence of triphenyl phosphi ne and diethyl azodi carboxylate. HOQ 5
(LVIT) NH (o3 Frrredi ates of formula (V) may al so be papoeeelsy reacting
an i nternedi ate 0 formula (LMII1) wth 1Hisoindole-1,3 (2H)-dione in the
presence of a suitable base, such as sodium hydride, and a suitable
solvent, such as N, N-dimethyl formamlde. G 1i p N N~ 4-~a Cl

4al kyl a (LVI11) NH (V) R G 10 Internediatesyof fornula (LVII1) can be
prepared by reacti ng,Ran I nt ermedi at e of forrzia (LVD) with an internediate
of formula (LIX) V\ﬂerel W represents a suktable | eaving group, such as
a hal o atom e ur¥abl e base,

g the presence of \7 such as N, N
- diethyl - ng)lg,ﬁz Ki B surtabtesHl 25451\
Kyl i

cp,aﬁas met hyl ene chl ori de.
R (LVIl) ¢ 2

@LXV) (=)

Intermediates of formula (LXV) can be prepared by reacting an intermediate of formula
(LXVI) with an intermediate of formula (III) in the presence of a suitable base, e.g.
dipotassium carbonate, in a suitable reaction-inert solvent, e.g. acetonitrile.

|
/R

b A
N 2,2 N 2,2
E2>Q3_<\NI P 13 + R—C—W — EE;QJ-—<\NI T

=
i) 2

{LXVD (LXV)

Intermediates of formula (LXVI) wherein, in the definition of Qs, the X' or X? moiety
of the radicals of formula (b-1) to (b-8) represent NH, said Q3 being represented by
Q3-NH, and said intermediates being represented by formula (LXVI-a), may be
prepared by cyclizing an intermediate of formula (LXVI) in the presence of mercury

oxide and sulphur, in a suitable reaction-inert solvent, e.g. an alcohol.
H

10

1 cyclization
/
/Q]'_'N

1

o
O

H

N 3*§§

ol
a

(LXVI-a)

Intermediates of formula (LX V1l) can be prepared by reducing an intermediate of
formula (LXVIII) in the presence of a suitable reducing agent, such as hydrogen, in the
presence of a suitable catalyst, such as palladivm-on-charcoal, platinum-on-charcoal
and the like, in a suitable solvent, .g. a mixture of ammonia in alcohol. Suitable

alcohols are methano!, ethanol, 2-propanol and the like.

3 S
II 1 i
22 reduction A 4l
[ /03 _NH N l T — E A% —=NH NH:E "\\";iz
::I: 3 3
OQN 34,’ a NH: ndo; a
(LXVII) LXVID)



/11" QG -4alkyl Na (LMIIl) R i 2 8 JAN 2004 WO 01100611 -39

PCT! EP00/ 05676 1 nternedi ates of formula (V), wherein in the definit il 2004
@, R2 is Cl-10al kyl, said @2 being represented by d .l oal kyi -QLb, and
said internediates by fornula (V-a), can be prepared by reacting a
conpound ofwbaramha (1'-a-3) with an internedi ate of for ROI/EPOOEERY , wherein
Wb is a suitable | eaving group, such as a halo atom e.g. chloro, inthe 5
presence of a suitable base, such as dlpota55|un1carbonate and a suitable
sol vent, such as acetonitrile (1'-a-3¥*RF Gi a Na2 N

g - loalkyt--Cﬁb 4~ V-a) Internedi ates of fornu VII)
wherein, in t#‘?@”ﬂ%ﬂ“i"ﬁc’ﬁﬁﬂ‘ukﬁf@ AR bCRIFRSERY bé(tr?ﬁﬁlngarblﬁ}ﬂm% he hydroxy,
al so carries tmnmhﬂdﬂug@mhaﬁOmﬁnmﬁabdfkﬁhﬂﬁabérhgamapﬁ@seanMNmo by

HO CH2- Q2. ﬁﬁkgla%%ggnedlates bei ng represented by formula (LVII-a),
can be prepareg y're u0|38_an |nterned|ate of formulas(LO in the
presence of a suitable n@slun1n|un1hydr|de

such as lithiu
in a suitabl e-reaction-inert sqlven t e, g t efT &hydr gf0 %,6G reduction
Cl. 4a3kyk- O - G 0P Q2 +RL o1~ Mead~_ Hot[—gl-az5 SN ha zf a N~
(LX1) (LVIl-a)
(LXEX) (LXX) (LXVIN
5  Intermediates of formula (IX), wherein, in the definition of Qs, R? comprises C.jpalkyl,
said Q3 being represented by C).j0alkyl-Qy, and said intermediates being represented
by formula (IX-a), can be prepared by reacting a compound of formula (I"-a-3) with a
reagent of formula (LXXT), wherein (O=)C1.10alkyl represents a carbonyl derivative of
Ci.10alkyl and wherein Wy is a suitable leaving group, such as a halo atom, e.g. bromo,
10 in areaction-inert solvent, e.g. acetonitrile, in the presence of a suitable base, e.g.

dipotassium carbonate.

b

/R] G’R

G\ \ 1

N "]\~ 2 K\Tz

a .

H—Qu \I |3+ (0 -pgalkyr—Wy —— (OCiglkyt Qg \, | o

N 244.:1

(LXX1)
(I-a-3) (IX-a) a

Intermediates of formula (X) wherein Q4 comprises C.oalkyl, said Qs being represented
by C).oalkyl-Qp, and said intermediates being represented by formula (X-a), can be

15 prepared by reacting a compound of formula (1'-a-3) with a reagent of formula (LXXII),
wherein W g represents a suitable leaving group, such as a halo atom, e.g. chloro, in a
reaction-inert solvent, e.g. 3-methyl-2-butanone, in the presence of a suitable base, e.g.

dipotassium carbonate, sodium bicarbonate and the like.

R} . )

G/ G/R

! 1 \ .

N a"\a! N \\“az

H=Qiy—4\ | Iy * W= C)-galkyl—CN ——s=  NC-C;-galkyl—Qy5 I ls
N s N &7
d a

(-a-3) {LXXIn (X-a)

20  Intermediates of formula (X}, wherein NC-Q, represents NC—(C1.9a1ky])(R“)N-C(=O)-
Alk-X', said intermediates being represented by formula (X-b), can be prepared by
reacting an intermediate of formula (LXXII) with an intermediate of formula (LXXIV)



15 Internmedi ates of formula (LVII), wherein, in the definition of @, @ e
carbon atomcarrying the hydroxy, carries also at |east one hydrogen,2 aANi 2004
HO Q2 being represented by HO BH, and said internedi ates bei ng

represented by fornula (LVII-b), can be prepared by reduci ng an
intermediate of formula (1 X) with a suitable reducing age o sodi um
bor ohydri de¥9i®H®%'} eacti on-inert solvent, e.g. an al cohoIPCT’EIP@mf §0al ky] - wa
2 8 JAN 2004 WO 01/00611 G Nya~ jag CO:)QB\ r 11 13 (IX) PCT/)r.POO 05676
reduction -40 Rs G 1 ~ 2Za2 HO@BH 13. Na~-~ a (LVII-b) Internediates

of formula (VI) wherein, in the definition of 2, R2 is Cl.1loal kyl

substi t ut fﬂ Wintthe ;B\léc.l%)le% @@ﬂ]ﬁ%d&%} iRl Aeent bise, dubieas v iy ogen at om
carrying

| tueet, carrjes aI SO a drogen atom said
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Intermediates of formula (XIX) can be prepared by reacting an intermediate of formula
(LXXVI) with a suitable acid, such as hydrochloric acid.

1 1
/R 4 R
S 2
C] ‘d.”(}fl_? a\ , [OI . N ﬂ‘]}\\a:
a”
H?_Cl -yalkyl—NR —<\ I f; — H—C=C,-3alkyt—NR*—( I la
z2 z
C)-salkyt—0 & N7
(LXXVI)
(XIX)

Pure stereochemically isomeric forms of the compounds of formula (I) may be obtained

15 by the application of art-known procedures. Diastereomers may be separated by
physical methods such as selective crystallization and chromatographic techniques, e.g.,
counter-current distribution, liquid chromatography and the like.

The compounds of formula (I) as prepared in the hereinabove described processes are

20  generally racemic mixtures of enantiomers which can be separated from one another
following art-known resolution procedures. The racemic compounds of formula (1)
which are sufficiently basic or acidic may be converted into the corresponding

diastereomenic salt forms by reaction with a suitable chiral acid, respectively chiral base.



15 like, in a suitable solvent, e.g. water. R RBGG1~20Na~ 2 Na~ "
aEoN-1aM-a(LXIV) (LXII) Internediates of formula (1X) may bel8 JAN 2004
prepared by deprotecting an internmediate of formula (LXV) in the presence
of a suitable acid, e.g. hydrochloric acid and the Iike. 2 8 JAN 1004 WO

01/ 00611 -43“,6?,0%”1 ~ Nala2 (LXV) (LXV 1) Internedi at gg1adfpodiessmsul a (LXV)

can be prepared by reacting an internediate of fornmula (LXVI) with an
intermediate of formula (l111) in the presence of a suitable base, e.g.

di pot assi um carbonate, in a suitable reattion-inert solvent, e.g.
acetonitrile. RL 5 10 01 + RL--GIw CQONPCT/EPOO/05676(II (LXV)

| nt er medi at es Sefd diasteragngri¢ tWPWWé?%Uﬁn}IhSQ?H@‘CSefPT FAPENPHIEIERE T he” X1 or

X2 noiety of f:talsnammdyscaazhzan@f aﬁdQﬁdEﬁbﬁloﬁbrsla}e fit@rdtda- tBrefir@p bﬁslkﬂit ordefd. sai d B
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formula (LXVI- I'zing an 1.nter late of formula
(LXVI 1) in théopris@rive! s hmd@hrpyiawswluemmwwr penig chrpmatgerapliyusise @

reaction-iger thsAls8sMary fhath. A RkCMIQchenBedlly isomeric forms may also be derived
from the corresponding pure stereochemically isomeric forms of the appropriate stariing
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

10 materials.

The compounds of formula (I), I’} or the compounds of group (I'’) or any subgroup
thereof, 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

15 (RSV).

The in virro antiviral activity against RSV of the present compounds was tested in 2 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

20  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 antivira) properties, panticularly their anti-RSV properties, the compounds
of formula (1), (I') or the compounds of group (I'’) or any subgroup thereof, their

25  prodrugs, N-oxides, addition salts, quaternary anunes, 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

30  syncytial virus.

The compounds of formula (I') or the compounds of group (I'*) or any subgroup thereof

may therefore be used as medicines. In particular, the compounds of formula (1}, (I') or

the compounds of group (I'’) may be used in the manufacture of a medicament for the
35  treatment or the prevention of viral infections, especially RSV infections. The use as a

medicine or method of treatment comprises the systemic administration to viral infected
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of forrrula (LXVI'1) can be prepared by reducing an internedi ate of rrrul
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and the like. S ,@-NH M4 Eon HQ\ reduction S |1 3 ,-NH NH~ 2 (LXVm
(LXVI1) 2 8 JAN 2004 WO 01/00611 -42 PCR5EPO0105676 i ntermnmedi ates of
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medi at es of forrrula(IX)
wherein, in the definition of B, R2 conprises Cl-10

JB being
represent ed byhGrompeandeyf thempeseriryeBEIN®T PRt WPHEYR @F%@J%%lq?éor TEpT esent ed by
formula (1 X-aje Gzﬁfbubﬁhd%ﬁﬁaﬁﬁﬂfohﬂs ﬂbﬁﬁﬁﬁlhl@@atﬁm pomppesrt appropodierul a (1 - a- 3)

\é\lla'; Boﬁyl r gg?le géﬁlﬁ?%émm e Einagyglﬁlc tgdl allco Véntr];m(: 95&3%6&&9}:@%‘%{1 s@ﬁ@ﬁﬁﬂ@ﬁ%\s/ | ﬁg
group, such asdminkinogdtugm Tceprgparmhg ﬁbarrnaccuucal compositions of this mven jon &

effective amount of the particular compound, optionally in addition salt form or as
metal complex, as the active ingredient is combined in intimate admixture with a

10 pharmaceutically acceptable carrier, which camrier may take 2 wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical
compositions are desirable in unitary dosage form suitable, particularly, for
administration orally, rectally, percutaneously, or by parenteral injection. For example,
in preparing the compositions in oral dosage form, any of the usual pharmaceutical

15 media may be employed such as, for example, water, giycols, ails, alcohols and the like
in the case of oral liquid preparations such as suspensions, Syrups, elixirs, emulsions
and solutions; or solid carriers such as starches, sugars, kaolin, Jubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules, and tablets.
Because of their ease in administration, tablets and capsules represent the most

20  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

25  glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the Jike may be employed. Also
included are solid form preparations which are intended to be converted, shortly before
use, t0 liquid form preparations. In the compositions suitable for percutaneous
administration, the carrier optionally comprises a penetration enhancing agent and/or a

30  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

35 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,



lo in a reaction-inert solvent, e.g. acetonitrile, in the presence of a

sui tabl e base, e.g. dipotassiumcarbonate. Rt (1'-a-3) + (0=)C1-,0 QB-H”kﬂm‘
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It is especially advantageous to formulate the aforementioned pharmaceutical

10 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
dosages, each unit containing a predetermined quantity of active ingredient calculated
1o produce the desired therapeutic effect in association with the required pharmaceutical
carrier. Examples of such unit dosage forms are tablets (including scored or coated

15 tabiets), capsules, pills, powder packets, suppositories, wafers, injectable solutions or
suspensions and the like, and segregated multiples thereof.

In peneral it is contemplated that an antivirally effective daily amount would be from
0.01 mg/kg to 500 mg/kg body weight, more preferably from 0.1 mg/kg 1o 30 mg)kg ’
20  body weight. It may be appropriate to administer the requiréd dose as two, three, four or
more sub-doses at appropriate intervals throughout the day. Said sub-doses may be
formulated as unit dosage forms, for example, containing 1 to 1000 mg, and in

particular 5 10 200 mg of active ingredient per unit dosage form.

25 1t may be appropriate 10 administer an antivirally effective daily dosage as two, three,
four or more sub-doses at appropriate intervals throughout the day. Said sub-doses may
be formulated as unit dosage forms.

The exact dosage and frequency of administration depends on the particular compound
30 of formula (1), (I") or a compound of group (I'") used, the particular condition being
treated, the severity of the condition being treated, the age, 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
35  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 effecuve daily

amount ranges mentioned hereinabove are therefore only guidelines.



(LXXI'V) (X-b) Intermediates of fornmula (XI), wherein 4 represents

said internediates being 5 represented by fornula ()0 a), can be pi@!ﬂ“e@m
by reacting a conpound of fornula (I'-a-3) with an internediate of formula
(LXXV), wherein WL1 represents a suitable |eaving group, such as a halo

atom e.g. chl oroi In the presence of a suitable base, spEPepeddsetd Sodi um
car bonat e, Y4h8®H!'t he presence of a suitable solvent, such as 3-nmethyl - 2-

butanone. R 10 (I'-a-3) CH W1 (LXXV) PCT/EPOO 05676 RL G 1 MaZz
CH2-Qr<\ 1, Na (Xl-a) Internediates of7-fornula (XI X) can be prepared by
reacting an internediate of formula (LXXVI) with a suitablc acid, such as
hydr ochl or i ¢ AR ghe comRbinatioR oftandiher daiviey] agEntlind a pompogind gifpiegle RALI - 3 3
Ci-4alkyl-o N a (L Ri , siicde: ALK Yre-PNRént-ifvedBorN a ( XI X)
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be separ at edgpihe gﬂﬂﬁﬂ”(},adnd mtahole aatidtul mmh@@thvm?jﬂgﬂsm%ﬂaﬁt'?&quop and
chromat ogr aph Sl Hess orsedliential GOUNL &G daBRdn. OISt différetidaugs nlay qui d
chr omat ogr apAYP AR H SRS \ . :

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.

10 The following examples are intended to illustrate the present invention.

Experimental part

Hereinafter, “DMF” is defined as N,N-dimethylformamide, “DIPE" is defi.ncd as
diisopropylether, “DMSO” is defined as dimethylsulfoxide, and “THF" is defined as
tetrahydrofuran.

15 Preparation of the intermediate compounds
Example Al
a) NaOCH; (0.2 mol) was added to a mixture of N—(4-pipen'diny])-lH—benzimidazo]-2-
amine dihydrobromide (0.1 mol) in methanol (389ml), the mixture was cooled on an ice
bath and stirred for 2 hours. Bis(1,1-dimethylethyl) dicarbonoate (0.1mo}) was added
20 to a cooled mixture on an ice bath and then stirred for 18 hours at room temperature.
The mixture was evaporated and suspended in water/DIPE. The residue was filtered
off, washed with water/DIPE and dried. The residue was boiled up in CH3OH. Yield :
17.46g of 1,1-dimethylethy] 4-(1H-bcnzimidazol-2-y]amino)—l-pipcn’dineca:boxy]ate’

(55.2%) (interm. 1}. A
J5 1
lil N -
b) Preparation of ”\C‘J@ (interm. 2)
ey

25 1-Bromo-2,5-pyrrolidinedione (0.055 mol) and then dibenzoy! peroxide (cat.quant.)
were added to a mixture of 2,6-dimethylpyrazine (0.05 mol) in CCls (100ml). The
mixture was stirred and refluxed for 4 hours, stirred at room temperature under N2 flow
overnight, cooled on an ice bath and filtered. The filtrate was evaporated, 10 give
residue 1. NaH (0.04 mol) was added 1o a solution of intermediate (1) (0.04 mol) in

30 DMF (150mi). The mixture was stirred at room temperature under N; flow for 1 hour.
Residue 1 was dissolved in DMF (50ml) and added dropwise to the mixture. The
mixture was stirred at 50°C overnight. DMF was evaporated. The residue was taken



The conpounds of fornula (1) as prepared in the herei nabove descri bed :
processes are 20 generally racem c m xtures of enantioners which cayg Eﬂﬁ" 2004
separated from one another follow ng art-known resol uti on procedures. e
racem c conpounds of formula (1) which are sufficiently basic or acidic

may be conveptedsiint o the correspondi ng di astereoneri c PENEPHOSHE by
reaction with a suitable chiral acid, respectively chiral base. 2 8 JAN

2004 WO 01/00611 PCT/ EPOO/ 05676 -44 Said,diastereoneric salt fornms are
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subgroup thepr@hraiigh@w antiviral propertiegmeMhr®l infections treatable

using the conpounds and _met fods “pt e present invention include those
i nfections brought on by>pr < an aranyxovi ruses and in particul ar by

human and bovine respjratory syncytial virus 15 (RSV). The.in vit
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antiviral activity again V of the 20 pres C S be.
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(Antiviral ReBdr JROHGGEYIousBBstingd aiRyC fadddowro Thhelixturgrwas viiored at progpert i es,
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st er eocheni caFY3pofategneh¢ tesidpe was pusified bseolumn ¢hromatesrepte g ereHc2 ¢ i ndi vi dual s
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i nvention may be usetu reatmen ded animals infected
W th viruses, Exampanti cul ar the respiratory 30 syncytial virus. The

conpounds of formula (1') or the conp ds of group (1") or any subgroup
thereof may therefore be used as, ¢t nes. In particular, the conpounds

of forrrula(I%P, %&Ior th ' of group (1.") may be used in the
manuf acture of "% Hanmetie 'gr ih r eatHSAP- Br the prevention of viral
i nfections, e ially RSY.infectiaons.. Tc{;%aue a dici ne_or nethod of
treat ment con%lroai’eng%rg'lf(%'enygygfngwlﬁ'lggtfﬁ‘ﬂf“é ot ﬁ)o%qs B’O\Qaﬁﬁfm?’n‘{]%@t" gd 2 8 JAN
2004 WO 01/ 0069xahydro-1H-azepine-1-carboxylate (0.123 mol) were stirred at 160°C for 3 hours.
20  Hy0 was added and the mixture was extracted with CH,Cl:. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue (13.6g) was
purified by column chromatography over silica gel (eluent: CH,Cl/CH3;0OH/NH.OH

98/2/0.1). The pure fractions were collected and the solvent was evaporated. Yield:
10.5¢g of intermediate (4) (43%).

25 Example Ad
" H H‘*N N\.
a) Preparation of N 5 (interm. 5)

0% o T~
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of an amount effective to conbat the conditions associated with the gg§rjaN 2004
infection, in particular the RSV infection. The conpounds of the present

i nvention or any subgroup thereof may be fornulated 5 into various
pharmaceutical forns for admnistration purposes. As appr, Faﬁgﬁﬁ
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appropriate liquid carriers, suspending agents and the |ike nay be

enpl oyed. Al sBxarhplekhdded are sol | d form preparations which are intended to

be converted, shortly befor tox d form preparatlons In the
conpositions suitable for cut n ni st rae;l ihe carrier

optional |y cofbFreaaetiop ¢f eneYT at i om'°enhanci ng agent an’g} a 30 suitable
wetting agent, optio ntajb fgl\/mgﬁnflh\yﬁdl }}c{ilbﬁﬁalﬁ}ﬁkt(@@és%éﬁm'ﬁmﬁ%ﬁf) vad¥ireat ure in

m nor pr opor t 'JRE. not I ntrod uce %4;@?10 Lsan
del et eri ous eﬁ‘f'é@?CWCTNhEO‘EkBHL‘ ik RYLE BPl e SR8t i on may
al so be adnmi ningkt@reachs¢iiReddt ad0°Critedlatinand cooleditn SO € étﬂﬂeswffwf means of

met hods and T qr gl Al é?é?ﬁyelf‘me&% 'Hénéulﬂﬁiaf’eﬁé (@ ) iAWY ala aed A thi s

way. Thus, in genera res may be
adni ni st er ed FEPW"“P@IH’Q@'FWT%‘H%‘ SF‘HF °6f‘ 5‘"@' %’n ":gfrs?jﬁ';é{91 %Iglrﬁgn or a dry

powder, a sol lﬂ]ﬁhcﬂﬂn'bﬁhlynglmﬁﬂﬁlﬁmrm (0 Mﬂ/mslyst'@rﬁ’tﬁ@vé]‘b éédqdcﬂmlt“ﬁ%‘z Helivery
of solutions, %%@hﬁ&rﬁ%@%&ldpgéﬁp%é QRB EEOAL BTIRUSRAIRIAYRNS OF

g_(rj?!n ﬁ?\é\?rergﬁ% \c/):wadé]géqglﬁé@l Fn)ﬁixgeéle ][Lcr DEglvent waslcvgporatcecl %e‘e@@ug apﬁurkﬂg

by column chromatography over sallca gel (eluent: CH;C1/CH;0H 98/2). The pure
fractions were collected and the solvent was evaporated (yielding 7.5g). Part of the
residue (3.5g) was crystallized from EtOAc. The precipitate was filtered off and dried.
Yield: 2.3g of intermediate (7).

N
b) Preparation of @ANU\/“:N_/O (interm. 8)
|
2]

25 A mixture of intermediate (7) (0.02% mol) in 1,1'-0xybis[2-methoxyethane] (300mi)
and H,S80, conc. (20ml) was stirred at 160°C for 24 hours. Ice water was added. The
mixture was basified with X,COs solid and extracted with CHzCl;. The organic layer



Thus, the present invention also provides a pharmaceutical conposit] @n :
adapted for admnistration by inhalation or insufflation through th JAN AR 0s
conprising a conmpound 5 of formula (1') or a conpound of the group (I")
and a pharnmaceutically acceptable carrier. Preferably, the conpounds of the
present invetoi@are admnistered via inhalation of a airmpimsen
nebul i zed or aerosolized doses. It is especially advantageous to fornul ate
t he af orenenti oned pharnaceutical 10 cor‘gaosi tions in unit dosage formfor
ease of administration and uniformty of"dosage. Unit dosage form as used

herein refers_to physically.discrete ynits suitabl uni tary . dosages,
each unit cont'&l ?%Bﬂ"é“‘%e cﬁ‘%’&ﬂ?@?ﬁp‘ﬁé&s URRhYRY §Y 2B eaT ?f?led ?éfg‘?@é“éﬁfe

cal cul ated t of peamhovedst dlevhigsineedmpived sprigtmetiatd BeCHB%)n associ ation with

t he required pharmaceutical carrier. npl es of such unit dosage forns
are tablets (including scored or coated 5 tablets), capsules, pills,

powder packet s} Pspgmpisi dfor i8S, fers) injectabl e (smdrmit $Jons or suspensi ons
and the |ike, and segregatWﬂi@ereof. In general it is

contenpl ated that an antivirall ffect™Ve daily amount would be from 0.01
ng/ kg to 500 aghikgrdadytemsdipn (8), Taridopmethgl@iokine {0.04A Bollamigh gt o 50 ng/ kg

20 body wei ghtg 0775 nfBRYin et 'iegﬂédrﬂs fad @ned MWL A0LEE (618 hb@:g.uhg@%gose as
two, three fo%ggéd nore sub-doses’ at gg_ﬁroprhate |,n}ervals hr oughout t he

day. Said $ub? e gpixgare was exHAclef dh ALhbhi IhaBeAYR A Y S SCRRBY e x anpl e,
contai ni ng | tioed 60&edgnd thasblvent wipavipocuddalyied: t16.42 ©0a mixtgk ob2t i ve
i ngredi ent  pegoHpduhadepaaeh b iStnietmedidte Y b€ appropriate to adm nister an
antivirally effective daily dosage as two, three, four or nore sub-doses
at appropri at Exsmplerdal s t hroughout the day. Said sub-doses nmay be
formul ated as unit dosage forns. The dosage and frequency of
adm ni stration depends on the particul & sonpound 30 of formula (1), (I1")
or a conpoundpedpag@fi@igr (1 ") used,. theiparticul ar caneit i@n bei ng treated,
the severity of the condition being rgat gd, the age, weight, sex, extent
of disorder and general ph\y/'soFfSa condi tfon of the particular patient as
wel | as other nmedication the 9ndividual may be taki ng, as is well known to
t hose ski | | edMArdieHwlegiamine (E6mb lqed e ehlpromietyebimgent-3-pradind 49-887%f f ect i ve
dai |y anmount may) wee bdnse (edimixiure BiCdtIRRS$@ H3mide pREdbIpgidm 2 {yemmes ponse of
the treated suiy.agl.candnk BRFOHLA% BUF'GSAY dhLAbIGR il suddic RRKST i an
ds of the LAStan Re eft

prescribing t conpoun I ‘Tnvention. ective daily
amount r anges "SSPSR EY ShepEiandy S0 ayemighicthersalventoves gvagaiaiesl Thes. 2 8 JAN

2004 WO 01/ 00eesidue 4vEs Pl RO OBRY ndALLQ),. Theorganihiapatwae sepafatedndyieder

antiviral agepfeRAdnfine UMY RLs Qb Jrﬁgx{'#@rc@ildlle whd pukified by BPEERRQUNH, of the
group (I" ?ne. us ':ﬁlggﬁﬁresent |nv]int| on, .al so

). _can be use | C
rel ates td®a gFdaYet: %ﬁ%ﬁé&ﬂ%ﬁ’g‘ L 04038 freghohiras cpMerted @qd e o o
conpound of tbleerymesipvapbraled. aad: 1.bY oamathehataltd).vi ral conpound, as a
conbi ned preparation for 5 sinultaneous, separate or sequential use in
antiviral tred2aBREAIThe different drugs may be conbined in a single
preparation together with pharmacgut]egl-Py acceptable carriers. For
i nstance, the conpounds of the_prgseht I nvention nay be conbined wth
i nterferon- bél X ePr2iomet n%sﬁsﬁ'a-al pha i n(®e@eitlt o treat or

prevent RSV infections. !

A mixture of 1,4-dioxaspira[4,5)decan-8-amine (0.28 mol) and 1-isothiocyanato-2-
nitrobenzene (0.28 mol) in ethanol (300ml) was stirred at room temperature for 2 hours.

20 The solvent was evaporated. The product was used without further purification. Yield:
90g of intermediate (11).

H

H, _H
BN
- N N .
b) Preparation of O\D/ T ‘@ (interm. 12)
)



i0 The followi ng exanples are intended to illustrate the present invention,
Experinental i)arl Hereinafter, "DVF is defined as NN-di met hyl f or maf hiJA 2004
"DIPS" is defined as dii sopropyl ether, "DMSO' is defined as

di met hyl sul f oxi de, and "THF is defi ned as tetrahydrofuran. 15 Preparation
of the inteyd@mdioae conpounds Exanple Al a) NaOCH3 (0. 2ramitpoonds® added to
a mxture of N-(4-piperidinyl)-1H benzi m dazol-2- arnine di hydrobrom de

(0.1 nol) in methanol (389m ), the m xture was cooled on an ice bath and
stirred for 2 hours. Bis(1,1-dinethyletbyl) dicarbonoate (O 1npl) was added
20 to a cooled mxture on an ice bath and_then St”éﬁggl ?ﬁéﬁg@ﬁ s at room
t enper at ur e. A MRk IntFRedpis Uy RPGE aoddn M/ Gi9FdR ’B PE. The
residue was fudsthedrogenand bt rostd Seigperawird indeed Bbdr Preurafud 24 howdwitTRCr esi due
was boil ed up

4- (1H benzim %iaéj &%%St hﬁér%pfkegf &%ggqlg\é)éé}: %%{%&wagmzt%gwmugh|cef'11{leerm 1).

b) Prepar at i oyaskgd ‘("i th?%]uimsfaéﬁﬁpga& pr‘rEﬂOiﬂ‘Eﬁt HatrsH 11%‘6“055 nol )
and then gi quil&yburﬁmzraoeﬁi d&eelﬁczaﬂgoqumﬁaeaiatemﬂoe added to a m xture of

2, 6-di net hyl pyrazine (0.05 not) jn ,Cl4 (100mM ). The m xture was stirred

and refluxed for 4 hours, irrefd at roomtenperature under N2 flow

overni ght, cqg |}$§ba%oﬁ.ef i c%‘m nd @ tered. Thgntkih.tidpt e was evapor at ed,
to give re5|due H ( | added to a solution of internediate
(1) (0.04 nmol) in 30DI\/F ml). The m xture was stirred at room

t enper at ur e uhedextuledf fritomedige (12) HoWil . mol RBgDI0843 makgndi §&8fa) BretharoDvE

(50n) ﬁ?d aqgeshid HaPWrRe abPrehih&d Trd HLR, fillhal ovte? 2elits, @ aihas vﬁh@ﬂzﬁd Wa)t 50C
over ni g S..eva ue was a

01/ 00611 PCT/‘*E& Tpes as i"él"ﬁb‘# hﬁlﬁi&?cé{?{b""ﬁ“é’“r%“ Chkaf ”Q‘”éégt‘%act ed with
CH2d 2. The owgutities. Theymesidugaweresomhingd end, thedriuatied Py wwwr&rﬁe{ow@km vent
was evapomat efber sh@ gee@lﬂhtecn@gzxgﬁgmﬁm&QOM4/@@5 oM T p e @greaphy over
silica gel etjmc?lsvas wele, (é@g%lg&?%%&ﬁo?v]éax)weéTheopaﬂgie Yl% ﬁaﬁtﬂ&%%ﬁu\ﬁﬁ'{cﬁ;aﬁm l'ect ed

and the sol ve ermediate 5 (2) (32%.
Exanpl e A2 Pr@phdadfomw.eR6QCnterm 3) -1 r, r o- H-T T Reaction under N2
flow NaH 60% (0.02 nol) was added t m xture of (_+)-6-nethyl-
3-[2-[(tetrahydro-2H pyran- 2- yI)oxyﬁoxy] 2- pyri di nemet hanol (0.02 nol)
in DMVF  (75n19). Pmﬁm@éulfon | x;h oride (0.02 nolkiyleasi4ddded. The mixture
was added at 10 roomterrp xture of internediate (1) (0.02
nol ) and NaH (0.022 nol) , previously stirred at 40C for |

hour. The i x{ ur.e, vag "ﬁ;r'mzagg B 68, ot 078

K-COs (0.196 mo!) in acetonitrile {325ml) was stirred and refluxed for 4 hours and then

15 brought to room temperature. The reaction was carried out again using the same
guantities. The mixtures were combined. H,O was added and the mixture was
extracted with EtOAc. The organic Jayer was separated, dried {MgS0Oy,), filtered and
the solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH;Cl/CHsOH/ NH,OH 98/2/0.1; 20-45 pm). The pure fractions

20 were collected and the solvent was evaporated. Part of this fraction (0.6g) was
crystallized from diethy] ether. The precipitate was filtered off and dried. Yield: 0.46g
of intermediate (14); mp. 136°C.

]
¢} Preparation of N Sy (interm. 15)
N N
SRR
N
o

A mixture of intermediate (14) (0.077 mol) in HC! 3N (350ml) was stirred and refluxed
for 1 hour, poured out inlo ice water, basified with K,CO3 solid and extracted with
25 CH,Cly. The organic Jayer was separated, washed with H,0, dried (MgS0Qs), filtered



tenperature overni ght. The solvent was evaporated. The residue was taken up
in H2O and CH2Cl12. The organic |ayer was separated, dried, filteregg WZBU‘-
t he sol vent was evaporated. The residue was purified by colum

chromat ography over silica gel 15 (eluent: CH2Cl 2/ (CH3CH NH3) 97/3). The
pure fractions were collected and the solvent was evapor iel d: 3.52¢g
of i ntermedVR%¥68) (31% . Exanple A3 Preparation of pRrEfhontt

2-Chl oro-1-(2-pyridylmethyl)- | Hbenzim dazole (0.0615 nol) and et hyl

4- am no- hexahydro-| H azepi ne- 1- car boxylssate (0.123 nol) were stirred at
160C for 3 hours. 20 H20 was added and the m xture was extracted with

CH2C12. The OgRRE SolVedlRis edBSorat&e TRk 8/ resttiue €05 g)fvak kN2 fork he sol vent

was evapor at e e si du . 6Q) .was rified by.col che ot ogr aphy
over silica ggﬁgﬂﬁﬁgeﬁf‘?‘?'éﬁf%@?ﬁ%ﬁw}ﬁﬁi ?llcggfgf B‘.yirfe%' #ﬁzeld'%grge&?r acti ons
were col | ect ethteamedizth €153:.0hudAB°CGras evaporated. Yield: 10.5g of
internmediate (4) (43% . 25 Exanple A4 a) Preparation of (interm 5) 2 8 JAN
7004 WD 01/ 00624mPl948pCT/ EPOO/ 05676 A mixture of et hyl

3-am no-4-[[(6-nethyl -2-pyridyl)nethyl )@m no] benzoate (0.166 nol) and

4-i sot hi ocyanat o- 1- ( phenyl et hyl ) pi pert=~e ne (0.166 nol) in ethanol (500nl)
was stirred aRHPreeepesied for 8 s_anckat room t@Ws8 Bure overnight. The
precipitate was filtered pff and Jusgd hout further purification. Yield:
intermediate (5). Hb) Prepdrafion of nr-Y'Y'YL (interm 6) 5 A mxture
of internediate g) (0.16 nmoly, HgO (0.192 mol) and S (s at.tip%| in DMF
(100n]) wa$§ sli4lHed 423 moDvisordde pesignyvisefal f KeipadomEpmeideesthdicdPrte, washed
with warm DVF1-(Desti®tmena)-1Hdeskihidat@ e amaidn] Qietidieaalate (0.02Trel)sol vent
was evapor at eq"}[FTtl]&]m]f.eﬁ‘lcdnl-fi?tu\péaéastsﬁxkrgé]al%p%lf&d%arqP% g% Q?l(%éﬁ.u"i'ﬁe was washed
with H20. The organic’ layer Wwas separated, dried [ltered and the
sol vent was eVHMSICAYS HYyIrized maibiieh atarofiNpaed Qvet wiepBrRe W thEIYAS GFttne. The
resi due was crMgs@al) filzed aha e SN as Hhporaede Vighd: t7algef waenkdibeét@d of f and
dried. Yi qlod:AS'%%)5g of internediate (6) (70% Exanple A5 a) Preparation of

(interm?7) . m’xture of N-(1-nethyl eth\;;%-)z)-propanam' ne (0.098 nol) in
I

THE (100m ) was stirred at -40C under N2 flbw. BuLi 1.6Min hexane (0.098

nol ) was adde opwi-se.. The 15 nmixture yaAsstirre 140C for 30 mn and
cooled to - 70%.) q;c‘)fgﬁ% nu"f'fe of ol-(di Hm%hyﬁjll—l- benzi t m dazol e
&

Rt i,
(0.098 nol) in THE (50nt) dﬂﬁg dr and the mxture was stirred
for 45 mnutes. A mxture dro-1- '
Diethyl azodicarbox ylate (0.028 mol) was added slowly at room temperature 10 a
solution of intermediate (16) (0.019 mol), 1H-isoindole-1,3(2H)-dione (0.028 mol) and
tripheny! phosphine (0.028 mol) in THF (200ml). The mixture was stirred at room
temperature for 8 hours. The solvent was evaporated till dryness. The residue was
15 dissolved in CH;Cl;. The solution was acidified with HCI 3N, basified with NH,OH
and extracted with CH,Cl,. The organic layer was separated, dried (MgSQO,), filtered
and the solvent was evaporated. The residue (12g) was purified by column chromato-
graphy over silica gel (eluent: CH;Cly/ CH;OH/NH,OH 97/3/0.1; 20-45 pm). The pure
fractions were collected and the solvent was evaporated. Yield: 5.5g of intermediate
20 (37 {(57%).

Example A9

ol

a) Preparation of { N (interm. 18)
ISRng
6]

A mixture of 8-{[1-[{6-methyl-2-pyridyl)methyl}-1 H-benzimidazol-2-yllmethyl]-1.4,8-
dioxa-8-azaspiro[4.5)decane (0.0196 mol) in HCI 6N (55m]) and H20O (55ml} was



(phenyl net hyl ) - 4H azepi n-4-one (0.049 nol) in THE (50m ) was added dropw se
at -70C_ The m xture was hydrolized cold and extracted with EtOAc. 2'5 (a
organi c |l ayer 20 was separated, dried, filtered and the sol vent was JAN 2004
evaporated. The residue was purified by columm chromatography oyer silica
gel (el uentwo@edsi2/ CH3OH 98/ 2). The pure fractions wer @TBPI0&8ET€d and t he
sol vent was evaporated (yielding 7.5g). Part of the residue (3.59g) was
crystallized fromEt QAc. The precipitate was filtered off and dri ed.

Yield: 2.3g of internediate (7). | | u'53(interm 8) b) Preparation of L. J
H 25 A mxture of internediate

1, 1' - oxybi s[ Vet ARSGRMGHEP h()?erO?W §wn6a¥i’a a&@%ozl’c BRre ("Q?)?roil)mdvové%mstl rred at
160C for 24 hotmialided evithatNaOHwadutiaol eretexuFhed with KBuFle Thesorgras lnyeatasyi t h

K2CAB sol i d aéa 6%& rdﬁe& %ﬂeeéa Lﬁa t%ﬂe?ﬁ w;meawmmnloammazu& #&N 2004 VO
01/ 00611 PCTIE

was evapor at e%‘sP"?ii‘iéil’H %1%6“ ‘6’1""18 &frdegre%‘? 0?%8%&5%3 mete g‘%’?ﬂq"@%hgnzm vent

conmpound is internmediate (8) (75% N ¢) paratlon of N, (interm 9) A
m xture of internediate (8), 2- | or onret di ne go 047 nol) and
K2CO8 (0. 0778 Hrsparation ohcetoni f’@ s s (nteFRdohnd ref| uxed for 24
hours. H20 was 5 added an 563532,5]?\/(;@{;1r acted with CH2Cl 2. The

organi c | ayer was separat ed, dr| qd filtered and the sol vent was

evapor at ed, Y| el.d: 15.49 of a C ne is
i nternedi at e {FFVES '?’E"’?{%‘e QEAE tnlnogLa“% E mﬂwﬁi RhiafieqBop

N, N- di et hyl et mglrhm@ﬂ(la!@hmﬁolahdfa@ genaitdl Witk H - (Gg)rf‘étaﬁ%’“y‘ﬁ D di nol
(0.0376 10 Qenyﬁff%:@ﬂﬂ%ohﬁoﬁ(mﬁ(m UA RerGiptaé BRH, (1 equiv), the catalyst was

4-[(3Him dazggﬁg PN Sl 3aY ATL08] leidls BEE O HREALPR ORIk, 0376

mol) in DVF ( irred at " room tenperature for 3
hours and at g%gé/mml ght. The solvent was evaporated. The residue was

poured out into and CH2Cl 2. The orgapgic | ayer was separated, dried,
filtered and the sol vent was evaporat edy The residue was purified by HPLC
over silica 13 mglakighbent: CH2C12/,C2 95/5 tofR&BM0) The desired

fraction was coll'ected and the evaporated. Yield: 2.1 g of
internediate (10). Exanpl e A7 )ﬁ% a) Preparation of Ny I (intern.
11)
10 A mixture of (i)—N-(4-p1pcndmy])-1—[1 -(2-pyridyl)ethyl]-1H-benzimidazol-2-amine

(0.026 mol), 2-chloropropanenitrile (0.039 mol) and K,CO4 (0.052 mol) in acetonitrile

(100m]) was stirred and refluxed for 8 hours. H20 was added and the mixture was

extracted with EtOAc. The organic layer was separated, dried (MgSQa), filtered and

the solvent was evaporaled. The residue (8.5g} was purified by column chromato-
15 graphy over silica gel (eluent: CHoCly/CH3OH 96/4; 20-45 pm). The pure fractions

were collected and the solvent was evaporated. Yield: 4.5g of intermediate (20) (46%).

HO\ 7 |
b) Preparation of . H F":l\ (interm. 22)
SUsgae
A mixture of compound 49 (0.0364 mol), 1-bromo-3-methyl-2-butanone (0.03 mol) and
K,CO; (0.06 mol) in CH3CN (100ml) was stirred and refluxed for several hours. H,O
was added. The solvent was evaporated. 4-Methyl-2-pentanone was added. The
20 organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CH,Cl2/(CH30H/NH3)
98/2). The desired fractions were coliected and the solvent was evaporated. Yield:
2.75¢ of intermediate (22) (40%).



A m xture of 1,4-dioxaspiro[4,5]decan-8-am ne (0.28 nol) and

1-isothi ocyanato 2- nitrobenzene (0.28 nol) in ethanol (300nm) was sf8rjANd0lt
at roomtenperature for 2 hours. 20 The sol vent was evaporated. The product
was used without further purification. Yield: 90g of internediate (11). b)
Preparati onWBfOVMelly | | N | | (interm 12) 0 2 8 JAN 206TRP¥I7610061 1
PCT/ EPOQ 05676 -51 A mixture of intermediate (11) (0.178 nol) in NH31CH3CH
(500nm) and THE (100m ) was hydrogenatggd at roomtenperature under a 3 bar
pressure for 24 hours with Pd1C (52g) as a catalyst. After uptake of H2 (3
equiv), the ogbalbks{iwas filtered through celite, washed with CH3CH and

the filtrate was evaporated. The produ was used without 5 further
purification. Yield: 44g of internedmn’r%e\/ll\(\:‘}Z) H}[ N Nc) Preparation of

oY 1 (intermp, u{)g Amxture ofy i Mt eMnedi ate ( 23”)(]021 71 mol), HgO

(0.142 nol) an 6g) Onl) was s iTred and refluxed for
4 hours, filtered over ceI sh h CH2CA 2 and the filtrate was
evaporated. The reaction was carrl ed ouf again using the sane quantities.
The residues mﬁ ,g%grpérgﬁ%: r graphy 10
over silica gl uent g%ﬁgd%‘ﬁg’&ﬁf,\ﬁm%ﬁﬁgﬁ%}%%fﬂ%@ﬁﬁ n%) The pure
fractions werd®Eos (ledigdt 4mathyhePaiangant SGmY ey Agrsrdatondy tovi 8 0 40fC5g' of

i nternedi ate Jn(l]t'@)lr {@rg%n;1 hapr), sued & 1009C W&xﬁ@ﬂﬁhtrﬁﬂm@ﬁ arid reflexetfor4) A
mi xture ofs i ifGrdTaeE %ecné Bor%g 1 résldug “&g{ch%? g@@ﬂ L} B¥do- di ne

(0.0735 rml) and was stirred and
refl uxed for @rmt"éfcréﬁt?atgﬂé?ﬂ“er%c%?cdu@ﬂ OHSNHMFHS@ e’ﬁ‘ﬁ‘éf%‘i"ﬁf‘%wmfhe reaction
was carried owlleagidnd thesi sotyebis evesavepasuiedl tHridties 1 whb erystalkitadrfesn e

conbi ned, _+2CascAAdRc Bk AT KIHEL YIRS o BELE AEkACia b Ft e, The

organi c | ayer was separated, drie tered and the solvent was
evapor at ed. Thenmpigshilue was purified by col um chromat ography over silica
gel (eluent: CH2CI 2/ CH30H NH40H 98/210. 1; 45 pm). The pure fractions 20
were coll ected and the sol vent was evapor?@ Part of this fraction (0.6Q)
was a) Preparation of {interm. 23)

NSRS

10 Methylsulfonyl chloride (0.0512 mol) was added dropwise at 0°C under N; flow to a
mixture of 4-[[1-(2-pyridinylmethyl)-1H-benzimidazol-2-yl)Jamino)-1-piperidineethanol
(0.0256 mol) and N ,N-diethylethanamine (0.0512 mol} in CH,Cl; (200m}). The mixture
was stirred at room temperature for 90 minutes. The solvent was evaporated till
dryness.. Yielding: intermediate (23)

\[
b) Preparation of N N(Q (interm. 24)
o O/ m
T N

15

A mixture of intermediate (23) (0.028 mol), 2-[(phenylmethyl)amino]ethanol, (0.034
mol) and K;CO4 (0.112 mol) in CH3;CN (200m)) was stirred at 60°C for 4 hours. H;0
was added and the mixture was exiracted with ethyl acetate. The organic layer was

20  separated, dried (MgSQ,), filtered and the solvent was evaporated. The residue (13.5g)
was purified by column chromatography over silica gel (eluent:
CH,Cl/CH;OH/NH,OH 97/3/0.5; 35-70 pm). The pure fractions were collected and
the solvent was evaporated. Yield: 5.5g of intermediate (24) (41%).



crystallized fromdiethyl ether. The precipitate was filtered off and

dried. Yield: 0.46g of internediate (14); np. 136C. e) Preparati od SofANHIRw
(interm 15) XIJNYN a A m xture of internediate (14) (0.077 nol) in HC 3N
(350mM ) was stirred and refluxed for 1 hour, poured out into ice water,
basi fi ed W‘R’QOW‘?} solid and extracted with 25 CH2Cl 2. ¥hfErmogens c | ayer
was separated, washed with H2O dried (MgSH), filtered 2 B JAN 20a4 WO

01/ 00611 PCTI EP00105676 -52 and the sol vent was evaporated. Part of the
residue (1.5g) was crystallized from CH3CN and diethyl ether. The
precipitate was filtered off and dried. Yield: 0.5g of internediate (15);
np. 148C. Exappimepld81n) Preparation of N, (interm 16) H 0 1-11 5 LiAIH4

(0.023 nol) was added portigonw §e dt 5C {0 a solution of ()-ethyl

c- et hyl - 4- | ] \l!/

[[1-(2-pyridypPrphdydncflH b m d =yl ] am no) - 1{jpieperd5li neacet at e
(0.0212 nol) in THE (100m ). The m xture was stirred at 5C for 1 hour.

Et OAc was added. The mixture was hydrolized with ice water, filtered over

celite, washed with EtQAc, dried (MySOXM), filtered andgt he sol vent was
evaporated. Yield: 7.2g of internediate (16) 1Q (88%. J&) Preparation of

(interm 17) D | - azadi car, | at 0,02 | ). . was 4
tenperature t gcgtlg&ﬁ&%H%o%as(?fj&%)rwae%’%ﬁrigg{ e )E\l‘gb\@pﬂf
1H i soi ndol e-1, 3(2H)-dione (0.028 nol) and triphe€nyy phosphine (0.028 nol)
in THE (200m ). The m xture was _stirred at_ro te fOF hour s.
The sol vent wiS'eEYaoPEPatd ETdingty fravgple %’?’Fé @e@g? 31359 ﬁ/ahzéﬁjgﬁ%glln‘sgg ved in
CH2C12. The sobisthicoveswaisedzani aiffux etfon bénrHThenivern auss £raparalgdt BBRAEBH  and
fexlt[élct gd Wi ; f(‘:%%ﬁ@ﬁ;%-ada_{ﬁ.e TRE gR0ire daay[mcd@ir@emrfaeaburmﬂdem(suw ]2 i h
iltered an e sol.yent. was evaporate el Waswpurified by
col um chr onnPng‘&Etagx'ﬁ SOV ey £y %{a‘&élﬂfré)%né)#ﬁ” g&@g@i@%ﬁgﬂow N%MO%
97/3/0.1; 20- 4SaporAted sEkie. Pl rsiddereassiwerdediy RIFE [The v uyreard 96438 €ol vent was
IeDvapor at ed. Y?ﬁde]g 'u?\‘ﬁ,. }52(@)_/19@14 Al ﬂ{lcg%ﬁaﬁtda 10 it lafrs.( 6RYGL, E«Emddpdi e a)
reparation of - - term : oh 185 _

e et hyl  397pPT ) BT Rytre T8 %‘éé?‘%?%‘”“‘dﬁ‘?‘é?‘?‘%:% Spar "i’%ﬂ]‘g‘i?} i’;

di oxa- 8- azi@s piorsshis | SEtwesespargied. duob fikerpg andihegsfves Ssqs’ﬁlﬁa‘ g5 &% 55m)
was 28 ] AN 20Q4intermediate (25). .

Example A14

N._.0
' O l T ' 26
a) Preparation of NH (interm. 26)
F

3,4-diaminophenyl-(3-fluorophenyl)methanone (0.056 mol) and urea (0.084 mol) were
stirred at 150 2 160°C for 4 hours (melt) and then cooled. Water was added. The
15 mixture was stirred at 50°C for a while and then cooled. The precipitate was filtered
off, stirred in 2-propanone and dried. Yield: 11.4g of intermediate (2 6).
0

HYG
b} Preparation of O O |N (interm. 27)

F
Phosphorus oxychloride (50ml) was added carefully to intermediate (26) (0.045 maol).

The mixture was stirred and refluxed for 24 hours and then was stood at room
temperature over the weekend. The solvent was evaporated. The residue was taken up

20 in CH,;Clyfice/K,COs solid. The mixture was separated into its layers. The agueous
layer was extracted with CH2Cl,. The undissolved material was filtered off 1o give
residue 1. The combined organic layer was dried, filtered and the solvent was

evaporated to give residue 2. Residue 1 and residue 2 were combined. Yield: 16.75g



WO 0110061) PCT/ EP00105676 -53 stirred and refluxed for 6 hours. Tol uene
was added. The m xture was poured out on ice, alkalized with a NaOf§ JAN 2004
solution and extracted with CH2Cl2. The organic |ayer was separated,

dried, filtered and the solvent was evaporated. Part of this fraction was
suspended wbdpholln filtered off and dried. Yield: 0.32g eTERVEOHERd at e

(18) (91%9. b) Preparation of ItJ N (intern. 19) NH5 A m xture of
internediate (18) (0.008 nol) and NN-di benzyl et hyl enediam ne (0.01 nol) in
met hanol (150nl) was hydrogenated with-¥d/ C 10% (1g) as a catal yst in the
presence of thiophene solution (0.5m). After uptake of H2 (1 equiv), the
cat al yst wasof ipterpeiae(2g f108%e the filtrate was evaporated. Yield: 5.39g of
i nternedi ate 19] ant.). Exanple AIO a) Preparation of li I i- ~NN N’
Sy NYN(inF&M" 1o A mixture () - N (4- pi peri
dinyl)-1-[1-(2-pyridyl)ethyl]-1HDb m dazol - 2-am ne (0. 026 nmo!),

2-chl oropropanenitrile (0.039 nol) awd 52 m)l% etonitrile
(100m)) was SEPRREY And refl uxed for hoursK@Q & d the mxture
was extracted with Et OAc. Th organlc | & was separated dried (MgSH),
filtered and the solvent ’a\p'ér S|due (8.59) was purified
by colum chromato 15 gra [ osili ca g uent: CHz2C 2/ CHSO—| 96/ 4;

20-45 Mr). The pure ractlo ected
evapor at ed. @ir@x&m PSF“‘W?E‘ Q\?ﬁé@ gﬁrgﬁ E(‘%Eg rmglm;%)i%f ar at| on of Hf
N- (intern. Ezymwhyi)xltfblsemd@led&ﬁﬁ@tm@wm ou@haMzFOs (3g)in C

1- br ono- 3srret(mdm1)2wmhae@a}ﬁi Iéﬁ)ux(asfmh)uoa@dmd%ﬁ@& W43 .c06ponadd) 'Iihla CH3CN

(100m ) vas sidduesds gasa%%%;iﬁea OJméeV%EaQAwm%ér TR CrgahRiz2Aded. The

sol vent was vVa anone was _ad 85; an| C
| ayer was seﬂaﬁ‘éﬂ‘é&ﬁodrﬂl@@d ang F*Fé?léﬂ“a“ﬁﬂe‘tah‘éfa‘%l Vhsesigdpesv s\ PIRBFhed. The
resi due was cplifrinfchhdsraphl uven sitibd gelredl gt @Y 1,00E5018MNH;E27/3eTh¢ eheent :

chadl 2/ ( HEOH PR el ofibeied B tﬁgs%sl]vrga%% A5 MARSHERRRAL 0F) and the

sol vent was evaporate ernediate (22) (40%. 11 2 8
JAN 2004 M0 01/ 00611 PCTI EPOQ 05676 -54 Exanple Al N

Example A16
a) 2, 4,5-timethyloxazole (0.225mol) was stirred in CCls (500mL) under Na-flow.
Then 1-bromo-2,5-pyrrolidinedione (0.225mol) and benzoy) peroxide (cat.quant.) were

added. This mixture was stirred and refluxed for 1hour under Nj-flow, The reaction
15 mixture was cooled in an ice bath (ice/salt). The mixture was filtered. The filtrate was
evaporated. Yield: 42.7g (<100%) of 5-(bromomethyl)-2 4-dimethyloxazole
(intermediate 30).
b) Intermediate (30) (0.225 mol) was taken up in DMF (450ml). Na[N(CH(=0)).]
(0.225 mo)) was added portionwise and the mixture was stirred at 50°C for l1hour and at
20 room temperature overnight. The mixture was evaporated. Yield : 41g (100%} of N-
[(2.4-dimethyl-5-oxazolyl)methyl]-N-formy)formamide (intermediate 31).
¢) A mixture of intermediate (31) (0.225 mol) in HCI 36% (120ml) and ethanol
(500mi} was refluxed for Thour and stirred overnight. The mixture was filtered off, the
precipitate was washed with C;HsOH and the filirate was evaporated. The residue was
25  taken up in ice water, alkalized with NaOH and extracted with CH2Cl,. The mixture
was separated and the organic layer was dried and evaporated. Yield : 28g (100%) of
2,4-dimethyl-5-oxazolmethanamine (intermediate 32).
d) 2-chloro-3-nitropyridine (0.225 mol) and Na;CO; (0.225 mol) were added lo a
mixture of intermediate (32) (0.225 mol) in ethanol (500ml) and the mixture was stirred
30 and refluxed for 6hours. The mixture was evaporated and the residue was taken up in

water and extracted with CH.Cl,. The mixture was separated and the organic layer was



Preparation of _N_ _N_ (interm 21) A mxture of conpound 90 (0.015 nol),
(chl oronet hyl )oxi rane (0.008 nol) and Na2C33 (1.59g) in BJAN 2004
4- et hyl - 2- pent anone (150n ) was heated slowy to 100C (to 40C in 1 ho
70Cin 1 hour), stirred at 100C overnight, then stirred and refl uxed for 20
5 hours. The solvent was evaporated. The residue was puridiggod¥zecol um

chr omat o- évra"dﬁ{}mbver silica gel (eluent: CH2C121( CH3CHI NH3) 95/5). Two
fractions were collected and their solvents were evaporated. Fraction 1
was crystallized fromDH PE. The precipittate was filtered off and dri ed.
Yield: 0.18g of internediate (21). Exanple Al2 a) Preparation of (interm

23) N'M  10afiét hydredibff anydvapdihied. Tderesidudedlpunidikd byweduraricheemaepgpiyse at 0C

der N2 fl .
iyt ot hyl ) Syt by Bieidncut AKBYE nd cvapor atﬁ%gfﬂcd{anzré?;%%) 0256 may)

and N, N d| et fyll%t Hmwﬁ@xwlﬂmym ')’UPﬂ F@HQW“{’?&? mxture was
stirred at repm;{]ﬂmejfa{mﬁﬁdlmer(x{)@ NMmpl)tvess hydrbgenated mmhxopme evhetppor at ed til |

d oY e 24) A
mr i{‘ﬁfz o |ng %@ and eﬁ{ I)A@gﬁ)o\%@w&vﬂ)zngf(sgag%@&ﬂ ] ﬂff\?aﬂckﬂﬁ rent hanél
(0.034 nol) (3&913 thqzexeiyst(ws tltzre#@ff)'rberfe-‘@‘m‘asez@em agggseét H%P‘é*g T60C f or
4 hours. H2Opunfagtiaddeeld ands & imorms) ¥i Nt-K2 waitmakylsSaotedyinethylel.Bry| acet at e.

The organi c S S dried S filtered and the sol vent
9 8&\5/09 Dlrﬁivxannnc Iaerm% 112_1%':338 (My )

was evapor at was purified b cP Iurm chr omat ogr aphy
over silica é&dpepatdipn34) OdHpa) 2’?(3)“@@*( é?’?og‘?]b)ég‘ FPEHF The pure
fracti onsiowenaiggidnecd vk yardo. 1 tnhd) waladédtanives rmmmwatseded 581G for B0 5g of

| nt er medi at e g\%"s})Héf ?0/97‘5 n%o]?an‘gi%ll‘urég\géergg\vgaégps? bt reREldERALARRI0R - 55

Exanpl e Al13 Igr epar

%{fg aﬁ{)d“ﬁ% a&iﬁi]ed to a
m xture of _ WagsymedtasymC f36§‘h°uf§r3@ﬁ‘§¥“é¢d Ht?éﬁwi%ﬁﬂst PR NI AeRF S 0. 049
nmol) in H2O @ilehedys evip@atediTht tosidusvass @kenupéal wamdCHeG b (Foe ehiftare ¥@Shours. The

sol vent was e@f’a‘?édagq%g o%dkgrlwgﬁ\z@sﬁing§?fg{?e}l VB 2eBedThe rBliddewse Was

stirred and urs and t stirre ol vent
was evapofat é’B“ tied by, COHURANT AR CBIRAIE BV S i CH’F@ ?‘éﬁ“{/e(r:l@ %@h evapo?%{' e(Zd agai n.
The resi due was fesgendedcdlince 26 evapostal XhanesdyawasdasaiizediromOIk_n up in

H20/ DI PE and JhARRAIERZESESH CHIER. Yieh | 388551 (F1PRRomams) adde 40 the
dimethyl-5-oxazolyl)methyl]-3H-imidazo[4,5-blpyridin-2-yljamino-1- .
piperidinecarboxylate (intermediate 35). ‘

”

20 Example Al7Y
C1-CH,-C(=NH)-0-C;H; (0.0625 mo}) was added to a mixture of N2-{(2-methyl-5-

oxazolylymethyl]-2,3-pyridinediamine (0.05 mol) in acetic acid (150mL.) and the
mixture was stirred for 20 hours at room temperature. The mixture was warmed up 10
90°C and stirred for 10 minutes at this temperature. The mixture was evaporated at
25 <50°C. The residue was taken up in water/CH2Cl; + Na;COa. The organic layer was
separated, extracted with CHCl,, dried (MgSQy) and filtered. The residue was taken up
in DIPE + active charcoal and stirred for Thour. The mixture was filtered and
evaporated, Yield : 13.1 g (100%) of 2-(chloromethyi)-3-[(2-methyl-5-
oxazolyl)methyl]-3H-imidazo[4,5-b]pyridine (intermediate 29).Preparation of the final
30 compounds
Example B1

]
]
f[\ Nj\ (compound 1)
N
0
}]’N N

a) Preparation of

Z=T



aqueous | ayer. The m xture was al kalized with NHAOH 2-Propanol was added.
The 10 organic |ayer was separated, dried, filtered and the solvent PISJAN 2004
evaporated. Yield: 159 of i nt er medi at e (25) Exanple Al4 i a) Preparation
of (interm 26) F 3,4-di arni nophen yl- (3-fl uorophenyl)neth an one
(0.056 nol) and urea (0.084 nol) were stirred at 150 a 160C for 4 hours
(melt) and YREH*®bHol ed. Water was added. The 15 ni xture W&IERPYEF%Ed at 50C
for a while and then cooled. The precipitate was filtered off, stirred in
2-propanone and dried. Yield: 11.4g of igternediate (26). O b) Preparation
of N (interm 27) F Phosphorus oxychloride (50rnl) was added careful ly to

i nternedi ate (Az,ﬁ)m(rg)eﬂﬂénﬁgata)e(g {5}@6%3‘(},};@ rdﬁ%ﬁolﬁfl(':lr(ﬁ@rﬂ]) zhgjfp!’ﬁb[!x]ed for

hours and the O\A-{aﬁ? stood {@ mr)lera re over th e sol vent
was evaporat e e Else"gfr dol %A hiys oyl thep ‘@Qfél;ﬂl? E@?‘R“ma%ol id. The
m Xt ure was séba&ébﬁdwasmcbwmhﬁmayensed The residve ovas takbrayein Hyds Néls asidict ed

wi th CH202. T@g,@ﬂ%&%'ﬂ‘fi?ﬂf%%&ﬁ dedv@ﬁ (El’i;!éler'ﬁ\q gpéa&:ctl%oﬁ{aysescpérgéd due 1.

rie fered an vent

The conbln
evapor at ed gﬁgﬁghwégf%jdge gﬁvcﬁeg?scfdép%a‘%dndmeé%?%é’“aﬁp‘%ﬂeé verdicaed. i el d:
16. 759 2 8 JANh2@Dss M@r (:14eR0 CHICRUTDHROHINGS OTA0). Shebreifnicesmyediat e ( 27)

1009 Ex f
compound ( 341) (0. 5855 m o O Gtk hels TREE tomrind g ® ©

br onoet hyl ) - 1H | soi ndol e- 1, 3( 2H) - di° 0. 00275 nol) and KZCO3 (3g) in
CH3CN 5 (100m)p red and ref for 24 hour og0! vent was
evapor at ed. Th%a egtfb ui was di ssollved in CH2C12 ﬁ%r%% shed with

wat er. The organic | ayer wa ), filtered and t he sol vent was
evapor at ed. The resi due waBN if col utm chr omat ogr aphy over silica .

gel (eluent: CH2A 2, (CH3OH/ NH3) 97/3). The pure fractions were collected
and t he sol veAtmxaise efiaponaliagd10Y0S0KH mbh treHBRé %B (W iR 8ps stikdBxdanpl e A 16
a) 2, 4,5-tri éﬁuﬁ&d‘ﬁbk?ﬁé@?lﬁe(sglv&%maa ‘dﬁﬁ:dsghéfcg‘%é Qascsgg Q@Q@‘E@Eunder
N2- flow 'ghertn[ E’ 12 ﬁ%/rrfo el ne g/ ér éﬁlnzo%/ per oxi de
(cat. quant'?) WEFETO LSt el TR PG LS ST Pt AT B RE AP ] hour
under N2-f | owwaypigified g highrpedGrmaicetligual ahesnacagnipbyl over REFH e epréraehvent:
(ice/salt). Theswinglonae xmlﬁiz‘of/ttlli ﬁslm 1’(5&5!@:3@)/'1@6)&%3ﬁ\ﬁéfra&%ﬂp%ﬁt ed. Yield:

42.79 (<100% c&fect%dgibc[ t?we sorreent X:a cvalborated r@;cﬂyb ?é(éagzgtl comp{)!l.lrm angdl ate 30).

Example B2

H\O/\/o = ]
a) Preparation of p gj\ {compound 2)
N N
SRR
net N

HCI (1:3), H,O (1:2)

15 A mixture of intermediate (3) (0.00622 mol) in 2-propanol/HCI (10ml) and 2-propanol
(100mI) was stirred and refluxed for 4 hours. The solvent was evaporated. The residue
was taken up in H,O, Na;COs; and CH,Cl,. The organic layer was separated, dried,
filtered and the solvent was evaporated. The residue was dissolved in 2-propanol and
DIPE and converted into the hydrochloric acid salt with 2-propanol/HCI. The

20 precipitate was filtered off and dried. This fraction was converted into the free base and
punfied over silica gel on a glass filter {eluent: CH,Cl/(CH;OH/NH;) 90/10). The
pure fractions were collected and the solvent was evaporated. The residue was
converted into the hydrochloric acid salt (1:3). The precipitate was filtered off and
dried. Yield: 0.65g of compound (2) (20%).



b) Internediate (30) (0.225 nol) was taken up in DVF (450m). B IAN 2004
Na[ N(CH(=O)2] (0.225 nol) was added portionw se and the m xture vvag
stirred at 50C for Jhour and at 20 roomtenperature overnight. The m xture
was evaporated. Yield : 41g (100% of N

[ (2, 4- di metyhybrgggxazol y]) methyl ] - N-fornyl formam de (i Nt RCTRRBH6E 31). c) A
m xture of intermediate (31) (0.225 mol) in HCl 36% (120m ) and et hanol
(500m ) was refluxed for !'hour and stirred overnight. The m xture was
filtered off, the precipitate was washed with C2H50H and the filtrate was
evapor at ed. The resi due was 25 taken up in ice water, alkalized with NaCH
and extracted with CH2A 2. The nixtlire was separ at ed and the organic |ayer
was dried and evaporated. Yield : 28 (1009 of

2, 4- di met hyl - 5- oxazol net hanam ne (¢ dftate 32). d)

2-chl oro- 3-niyir (0.225 nol )_ahd Na2CO3 (QoRgbunad)) were added to a
m xt ure of |nbt ﬁ%&cﬁng!t’g?(%) (0y22 n’bl) in et hangl %(3500ml) and the m xture
was stirred 30 and refl uxe PJG . The m xture was evaporated and the
resi due was taken up in vvat cted with CH2C1l2. The m xture was
separated and the organic Iayer wasyy dg# 202@%1 WO 01100611 PCT/ EPOO 05676
-57 dried, filtered off and evaporaté he resi due l tﬁ y colum
chr omat ogr aphdy mixsurgrof éqlfQI@elh)jelh)’I FHa- (R ehydracer %W?h&@%‘?gﬂﬁﬁ TELVEd” and
evaporated. Y m{m]dmgg;gmfm&%@pyaﬁm 2-yljmethyl]-1H-benzimidazol- 2-yl]amino)-1-

N-[ (2, 4-di met hﬁ%né,mg?ar?nxg{a}g ' gﬁg;{}ymig }Et'(q o‘m (Eodam el Sl B reflidce foredi at e

33 A mxt
thi) opﬁ)ene ?olhﬂui‘soﬁ'hESOM% W3hARPRAAE eETHeNe "(aﬁé‘(‘.ﬁﬂfr) BW'%/IﬁfP%gf%agf/oq I48) aas a

cat al yst. Af t&yd dapd.akR)db.5b2of dodand (Bhe catal yst was filtered off The
resi due was evaporated and used wi thout further purification. Yield : 21.8
g (100% of N2xdmpels di et hyl - 5-oxazolyl)methyl]-2,3- pyridinediamine
(internmediate 34). f) Internedi atea}@ (0.1 nol) was dissolved in DW

0

(250mL). Ethyl 4-isothiocyanato- 10 peri di necar boxylate (0.1 nol) was
added and t hePmpacgtion®f was st i rrea C for 20 HeAFRROUD (0.125 mol) and
sul fur powder (few crystals)/ we eﬁﬁ and the m xture was stirred at 75C
for 3hours 30m nutes. The m re \Was~1|tered over dicalite and the
filtrate was RVARQFAGISRermEaRLIe (@BI0dAE mut)and KIOENOWE mal) matrsppageiXd90mD) The

mxture vas  SEPAFRharh hlB IR HhBXGl MR i iedrnbid diierdactiiviond

evaporated. The r er
silica gel (e He(ﬁ*'e Th@ﬂ&@l@ﬁwe@gﬁ @3 W‘eﬁp’ ?gﬁs&&gﬁgg%ol | ect ed

and evaponat eghapdlardr ¥sdd] 669 gwhsoraponsd ed)l(quzn;d from DI PE and recrystallized
from CH3CN. Yield : 216.6277g (55.4% of ethyl 4-[[3-[(2, 4-
di net hyl - 5- oxEzahpit BAet hyl ] - 3H i mi dazo[ 4, 5- b] pyri di n-2-yl]am no-1- -

pi peri di necar boxyl ate (internediate . 20 Exanple A 17
Cl - CH2- C(=NH) - O C2H5 (0. 0625 mol,) ded to a m xture

N2- [ ( 2- et hy| P&paretavas| y) ) me II yr| di nedi anfAEPHY 855 nmot) in acetic
acid (150nL) and the mxture st d for 20 hours at roomtenperature.
The mixture was warned up &0 OCf~ an s r\t/ed for 10 mnutes at this

tenperature. The m xture was evaporated %at 25 <50C. The resi due was taken
up in water| CA2G!xBirer ofNa 2 6Bl atel (62 (0 2ganl) 1 dthapelr(134)) waehysroperaied Wikt r act ed

wth CHO z, @gjcehol MESRE catidis. f Ahdrab@re of HIQ1 @i )Kihe cuwlystivals @herapoff
and the filtrate was evaporated, yielding a residue of 8g (100%). Part of this fraction
15  (0.7g) was dissolved in ethanol and converted into the hydrochloric acid salt {1:3) with
2-propanol/HC). DIPE was added. The mixture was stired. The precipitate was
filtered off and dried. Yield: 0.65g of compound (5).

Example B5



in DIPE + active charcoal and stirred for )hour. The m xture was filtered
and evaporated, Yield : 13.1 g (1009 of 2-(chl oromethyl)-3-[(2- met hyAN 3004
oxazol yl)met hyl ] -3H i m dazo[ 4, 5-b) pyridine (internedi ate 29). Preparation of
the final 30 conmpounds Exanple B 1 a) Preparation of H (conpound 1) 2 8
JAN 2004 WOwaléei@e6il PCTI EPOQ/ 05676 _58 A mixture of i nt SGREFOYIETE( 2)
(0.016 nol) in 2-propanol fHA (10m) and 2-propanol (100m ) was stirred
and refluxed for 2 hours and then cool e(_js_The precipitate was filtered
of f, washed with DI PE and dried. The residue was taken up in H20, NH3 and
CH3OH and the mixture was extracted with CHZCI 2. The organic |ayer was
separated, 5 dried, filtered and th(ﬁélol vent was evaporated. The residue

was purified ilisca gel on arglfass filter ( : 2C12/
( CHROHLNH3) 98)%33§‘5”|ﬁf SbBRund 61

e pur e@ébﬂ were collected and the sol vent was
evaporated. Yield: 1.8g of*Canpo _ (35%. Ho b) Preparation of N---~
(conmpound SOS%ﬁxmééBHﬁt? dikd YO {0TRY lnidh Gn trkthand Q2@fimfvw i ylirdpehalddiar 48% (50

and re

m) was stirre uxed for 5 hours,_ The sol t s evaporated. The
fesi duo was sEePRIRBREFAICE WORE 3 b PesiedPE8 s WRRPLR YL Rl A 528YTY om
et hanol . The sehhedrbganasonevagonatieda a0 orver § B hatpressure (g8 pours.f Abet by

hi gh- performa LGy 1410 - 8k fighdsat: (0. 5%
NHAOAC i n H2OLT G ST B B0 OB LRALARAY (6T (L HUBAE HaTRe &

} Ollg%j). Tg]e pure fracthl ons were
col | ect ed dndeY#neraies) Jantesigue(12elns Pupief byyolymy chipmaseeraphy over slisaefl g (308) .
Exanpl e 132 Heloent:-GH,C1,4)HRH Dett @H 80v20¢H). Tooppofmdion) wei€toljettedpnd 2O (1: 2)
15 A mixture Qb LdiWal BRfbats. Q%)déggggpf&%ﬁmﬂm ?6)'(511‘7257 propanol /HCl (10n}) and

2-propanol (100nl) was stirre re xed Tor 4 hours. The solvent was
evapor at ed. ThEampsBgue was taken up in H2O, Na2CO3 and CH2C32. The

organi c | ayer was separated, dried, ~filtered and the sol vent was
evapor ated. The residue was dissol vedlj 2Z>propanol and DI PS and converted
into the hydr ggdpaftibeofaci d sal t 'g:vvl h”2-ooropanol | HC@ompbind29 preci pitate was
filtered off and dried. This fyaofi was converted into the free base and

purified over silica gel om’a-gldss ¥fIter (eluent: CH2C 2f (CH3OH NH3)
90/10). The punbe Gﬁﬁ-i[QII&pVﬁﬁﬁnﬁQMnSFIMeﬂilﬂidbi’tﬂ-]Sp]meﬁm]-zA@&idwapor at ed.

rect pi tat & wadPrTEEray B SR RsgleRg s %?é&fgﬂdéﬁa kaledl s ()

(209 . 2 B JANRVoOEh. ibeaevoners evaporated. HyO, NaHCO;3 and C 3Cl; were added. The
organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was purified over silica gel on a glass filter (eluent: CH2C)2/(CH30H/NH;) 90/10). The
pure fractions were collected and the solvent was evaporated. Yield: 0.83g of

15 compound (7).

Example B7

. ,”j\
<
Preparation of ¥ ((" {(compound 8)

XSO SR Ay

A mixture of compound (1) (0.003 mol), 1,1-dimethylethy} (2-bromoethyl) carbamoate
(0.004 mol) and Na;CQs (0.004 mol) in 2-butanone (100 m]) was stirred and refluxed
overnight. The reaction mixture was cooled, washed with water and the layers were

20  separated. The organic phase was washed with a NH,Cl solution. The aqueous phase
was extracted with CH,Cl;. The combined organic layers were dried, filtered and the
solvent was evaporated. The residue was purified over silica gel on a glass filter
(eluent: CH,Cl/{CH3OH/NH3) 97/3). The pure fractions were collected and the
solvent was evaporated. Yield: a residue of 1.18 g of compound (8) (84%).



-59 b) Preparation of HN NHBOi O }{ "N PCT/EP00105676 (conpound 3) HC
(1:3); HO (1:2) A mxture of 1,1-dinethylethyl 78 JAN 2004
4-[[1-[[3, 5-di hydro- 3, 3-di net hyl - 9- (phenyl nmet hoxy) - 1H]

1, 3] di oxepi no[ 5, 6-c) pyridi n-2-yl ] nethyl]-1H benzi m dazol -2-yl ] am no] - 1-

pi peri di neggydieud] ate (0.00552 nol) in HAO 10N (200n)) waS/EPOIASEBd and
refluxed for 6 hours. The solvent was evaporated. The residue was
suspended in DIPE, filtered off 5 and dried. Yield: 0.58g of conpound (3).
Exanpl e B3 Preparation of (conpound 4) "% mixture of intermediate (4) (0.021
nol) and KOH (0.43 nol) in 2-propanol (100nl) was stirred and refl uxed
overni ght. HEmmpleB8dded and the mixture was extracted with CH2Cl2. The
organic | ayer was separated, dried (MySO4),» filtered and t he sol vent was

10 evaporated. Yield: 6.9g of conpound (4 (quant ). n})I e B4 Preparation
of (conpoundP&paration oft ure of i nter medi atfgk6) (0.2mpan¥ 9} n et hanol (120n1)
was hydrogenated with Pd/C 10% (2g) Yasfa*cafal yst. After uptake of H2 (I

equiv), the catalyst was fjltere Q'f the filtrate was evaporat ed,
yiel ding a residue of Sg P!t@g%'v is fraction 15 (0.7g) was

di ssol ved in ethanol and converted into the hydrochloric acid salt (1:3)
with 2-pr Opaasﬂdohl@ﬂader B, AbwWalHAa0l 0Efhol) Tae added tald mistas of 1,1l rdiredhyl g

Eamptc o5 2 5ot St Bl oBfrelbacede D RRIA S, of

(Gompound 6) PA AR, GROemiFierrheaFie 4 DR STBIERIO) ¢ PO HATBI | ( 200
was hydr ogenadeeil-a{(1,1 /dmemiianps-pirthidinoh@dn reolBinkamapressuroé DMITp.48 hour s

with Pd/C (1, dgg&lasaaﬁdcad &?’%\z@iLé’ ?hﬁ mlitnr%rlvﬁg)f%ém REdc &J’&rﬁ{@’ﬁ afPibd fagd. at 40C

under a 3 bar_"pressure ter take o (ﬂé é\%w v), the
catal yst was HeP(0@plaorag Pﬁ%@rg'ﬁhfcsél"F’E‘é“éﬁ‘éFPPﬁ@dfl The Feé'Péc‘\’Xésst dborated. The
resi due (12g)XCHyah. MHe bigasid sdlytionovad wmashed o, Ogiaphydred @vigSP4)ifdwredel

(el uent: CH2GH 20 CHROH JNE% Qgﬁ:@%ﬁ %Q?l%% des;ﬁggl Pt Efb AR ARG asaNe up @ | ect ed

and the ISOO| \I/{eC? tc avz\l%sexter\a/c?cd with CH;Cl,. The orgamc 319 \]:vascsgp at.&:cs'l %ngc? &és%fl)/()

filtered and the solvent was evaporated, to give residue 2. Residue 1 and 2 were
combined and purified by column chromatography over RP 18 BDS (eluent: NHsOAc
(0.5% in H,0) CH3OH/CH,CN 70/15/15, 0/50/50 and 0/0/100). The pure fractions -
were collected and the solvent was evaporated. Yield: compound (9). '

15 Example B9

X
a) Preparation of E [ ™ (compound 10)
i N
>]\OJLN/\/U "I-©
H

Thionyl chloride (0.03 mol) was added to a mixture of (+)-6-methyl-3-[2-[(tetrahydro-
2H-pyran-2-yl)ox yjethoxy]-2-pyridinemethanol (0.015 mol) in CH;Cl; (100ml).
Toluene was added and evaporated again. The residue was taken up in DMF (50ml)
and then added to a mixture of 1,1-dimethylethyl [2-{4-(1 H-benzimidazol-2-ylamino)-

20  1-piperidinylJethyllcarbamate (0.015 mol) and NaH (0.06 mol) in DMF (200ml). The
mixture was stirred at 50°C overnight. The solvent was evaporated. The residue was
taken up in H,O and CH;C);. The organic layer was separated, dried, filtered and the
solvent was evaporated. The residue was purified over silica gel on a glass filter
(eluent: CH,Cly/ (CH;0B/NH;) 99/1). The pure fractions were collected and the

25 solvent was evaporated. The residue was suspended in petroleum ether. The
precipitate was filtered off and dred. Yield: 1.55g of compound (10) (20%).



Exanpl e B6 Preparation of A mxture of 6-[(2-(4-piperi

di nyl ani no) - 1H benzi ni dazol -1 -yl I met hyl ) - 2- pyri dine- 1o carboxylic alf JAN 004
HCl 36% (5m ) and ethanol (50n]) was stirred and refl uxed overnight. The
sol vent was evaporated. H20, NaHCO3 and CH2Cl2 were added. The organic
layer was gePghehgd. dried, filtered and the sol vent wass@y@Rebated. The
residue was purified over silica gel on a glass filter (eluent:

CH2C12/ (CH3OHINH3) 90/ 10). The pure fractions were collected and the

sol vent was evaporated. Yield: 0.83g oft215 conpound (7). (conmpound 7)
Exanpl e B7 Preparation of (conpound 8) O >LON 3i A m xture of conpound (1)
(0.003 nol), 1,1-dinethylethyl (2- bmnﬂe? carbanpate (0.004 no]) and
Na2CC3 (0. 004 m)l) in 2-butanone (100 L stirred and refl uxed

over ni ght . THePTR&E@YIMR i xture was cQoI d vvashe(EPWOt“ﬁ Weter and the

| ayers were 20 separated.. JThg or gag:f s washed with a NH4C]

sol ution. The aqueous pha i&ﬁ@v acte th CH2C12. The conbi ned
organic layers were dried, filtered and the sol vent was evaporated. The
res iCId u /e( was Aunixfureef mxtprurﬁli(m)c(m(glen n) AdQIAEH,); ighst (20g) irf @HB@HIOm])h

CH2Q 2/ ( CH3 O, NG, 0 t he

sol vent vvasqg% l_dporez(sjtt% g@gﬁ;ﬁigh&% reléﬂscig tq?a%f%& Lﬂ]g&tﬁ?geg (84% . 2
8 JAN 2884 \WYHEAGOESIiopET) mraEipniler felvet EohinfCE:0EES) /éba?'"étHUE?n of 1 1

: (corrpound Q)CIidns werefcbllddieBaad the edlvannoes evidgorhle@\WieNabl4g Pocbmpblnd was added
to a m xt ?5]3 di met hyl et hyl

[2-]4-(1 be z gngzol-z-yl am no) - 1- pi peridi nyl ] ethyl]carbamate (0.01 not)
in DVF p.a. Edéryplé 890 ). The mixture was stirred at roomtenperature for 4
hours. 6-chloro 5 nethyl-2-(1, 1-di net hyl ethy )-4-pyrimdinol (0.01 nol) in:
a small anount of DMF p.a. dry was added”dfopwi se. The mixture was stirred

at 50C over nhppfepaafod fen cool ed. H2O il ) vvas(_l_ GgRda 1he sol vent was
evapor at ed. The resi due was taken " d 2 he organi ¢ sol uti on was
washed with H2Q HOAc, dr.yﬁw d and the sol vent was

evaporated, to give residue 1.. The aqueous |ayer was taken up in 10 HOAc

and ext r act eq.pibhB-2G-Wfdofidinddiene 6. @@8%81) Iaf?tytﬂén dBiehze¥ i?xh@%:%fah?)d (MSH),
filtered and the vent was ev ve r idue 1 and 2
were conbi né"&“’a"‘\’i‘a ‘L‘Bral Spiutiep ?f?’ “@'&T%ﬁﬁ""g}w g@b‘r gﬂﬁ BDS
(el uent: NI - $4@4¢(200m)). The mixture was stirred and refluxed for 6 hours and then filtered -~
10 over dicalite. 1-Bromo-2,5-pyrrolidinedione (0.088 mol) and dibenzoyl peroxide
(cat.quant.) were added again. The mixture was stirred and refluxed overnight and
filtered over dicalite. The solvent was evaporated at a temperature below 40°C. The
residue was dissolved in DMF (70ml) and added to a mixture of 1,1-dimethylethyl
[2-[4-(1 H-benzimidazol-2-ylamino)-1-pipenidinyllethyl jcarbamate (0.0214 mol) and
15 NaH (0.0235 mol) in DMF (190ml), previously stirred at room temperature for 1 hour
and at 40°C for 1 hour. The resulting mixture was stirred at 50°C overnight. The
solvent was evaporated. H,O and CH,Cl, were added. The organic layer was separated,
dried, filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica ge! (eluent: CH;Cly/(CH;OH/NH3) 97/3). The pure
20 fractions were collected and their solvents were evaporated. Yield: 1.21g of compound
(12).

e
S N
b) Preparation of E b " (compound 13)
Wegae
>|\0J\,|4/\/O/ N
H



(0.5%in H20)1 CH3OH CH3CN 70115115, 0150150 and 0/0/100). The pure
fractions were collected and the solvent was evaporated. Yield: %OWZUUL
(9). 15 Exanple 139 a) Preparation of ON N N (compound 10) H Thi onyl
chloride (0.03 nol) was added to a m xture of
()-6-nethyl-3-[2-[(tetrahydro- 2H pyran-2-yl)ox

y] et hoxy] - 2YHI¥0 Ei‘['nemet hanol (0.015 mpl) in CH2C12 (100”5?/@(1?!8?6&%% was
added and evaporat ed again. The residue was taken up in DWF (50nl) and
then added to a m xture of 1, 1-di nethyl-ex hyl

[2-[4- (1H benzi m dazol - 2-yl am no) 20 1-piperidinyl]ethyi]carbamate (0.015
nol ) anﬂ NaHp(xﬂ;xQﬁeBﬂHo}nﬂomlﬂWE)(O@@mm) a2 g yind P (1 ghis lst:(dtanctbtd:l at 50C |
over ni ght . T apor T in H20 an
Goct2 The GTANTRA (BRRIRRINA S fhop LRl P ABchE R R et
was evapor at e@s C‘méraPcém leécmquml@a) &&- silica gel on a glass filter

(eluent: mzml NH3) 99/1). The pure fractions were collected and
the 25 sol ve 1 aporated. The resi due was suspended in petrol eum
ether. The precipitate was filtered and dried. Yield: L{@g of
conpound (10&\ (20%. 2 8 JAN 2004H 00611 -62 b) Prepard@ti¥on of 0 O o
HN PCT/ EFORB88Y6 ( cqnpou \)( xture of ,conp \ﬁ/ (0.00147
mol ) and NH( GH3) 2 gas ZQ) ﬁfﬁE LAY for 16

wa

hours. The sol vent was vapor‘fat ed. The reS| 8ue s buri f | ed over silica
gel on a glass filter (eI nt; CH2d CH3OH/' N 5/ re
fractions were col | ect ed! d f"‘l’?@"l’gmﬁ“&t was ev at g‘) 15}’ 0. 43g of

compound 3 ( WA nErALE (R @) nliifl ﬂrf\aﬁé?ﬂn&fihy])i&gﬂwdémw 12)

1- Brono- 2,'5-pyrro I ne di’benz Renxlge
(cat. quant ) Fx)%/ methanol (300ml) was hydrogcnatcd at nder ae:lqjar prcssurec}Xr 12490 w:&il

PA/C (5g) as a catalyst. After uptake of Hy (1 equiv), the catalyst was filtered through
celite, washed with CH3OH and the filtrate was evaporated. The residue was purified
by column chromatography over silica gel (eluent: CHCly/ CH;OH/NH,OH 92/8/0.5;

10 20-45 um). Two pure fractions were collected and their solvents were evaporated,
yielding a residue of 2.8g (22%) and 9g (71%). Parts of these fractions (0.6g; 0.8g)
were crystallized from diethyl ether. The precipitate was filtered off and dried. Yield:.
0.52g of compound (14); mp. 126°C and 0.53g of compound (15); mp. 200°C.

Example B12

L)
Preparation of EYN ; (compound 16)
i ag
j\o)l\rr’{\/o/ N
B

15 NaBH:CN (0.048 mol) was added portionwise at 5°C 10 a solution of N-4-pipenidinyl-
1-(2-pyridylmethyl)-1 H-benzimidazol-2-amine dihydrochloride (0.032 mol) and
1,1-dimethylethy] (1,1-dimethyl-2-oxoethyl)carbamoate (0.032 mol} in methano]
(100m!). The mixture was stifred at room temperature for 8 hours and hydrolized at
5°C with ice water. Methanol was evaporated. The residue was extracted with CHxCla.

20  The organic layer was separated, dnied (MgSQ,)}, filtered and the solvent was
evaporated. The residue (13g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH30H/ NH,OH 95/5/0.1; 20-45 pm). The pure fractions were
collected and the solvent was evaporated. Yield : 2.2g of compound (16) (14%].

Example B13



were added to a solution of 3-chloro-6-nethyl pyridazine (0.08 nDI) in CCl4
(nol. sieves) (200nm)). The m xture was stirred and refl uxed for W@ggm
and then filtered 10 over dicalite. 1-Bromp-2,5-pyrrolidinedione (0 2004
nol ) and di benzoyl peroxide (cat.quant.) were added again. The m xture was
stirred and refluxed overnight and filtered over dicalite. The solvent was
evapor at ed WP 0a/08&@hper at ure bel ow 40C. The residue was ACIESIVBEHE n DVF
(70nmL) and added to a m xture of 1, 1-dinethyl ethyl

[2-[4- (1H benzi m dazol - 2-yl am no) -i - pi pggi di nyl 3et hyl ) carbanmate (0.0214
nol) and 15 NaH (0.0235 nol) in DVF (190nl), previously stirred at room
tenperature for 1 hour and at 40C for 1 r. The resulting m xture was
stirred at 50C overnight. The solvent W@ﬁiﬁyaporated H20 and CH2Cl 2 were
added. The orp@pirgidnayer was separated dri &d, fiddmpbed BMd t he sol vent
was evaporated. The residu S p ¢ol uim chr omat ogr aphy over
silica gel (eluent: CH2CI2§f;§%K}ﬂ The pure 20 fractions were
collected and their solvents we re evaporated Yield: 1.21g of conpound

ﬁn 1)2(%1”2) OfPr ggﬁﬁ%&iu%qul &1%1@ mﬂn &ﬁﬁ’ blp%@ nrémymdlm%ﬂm H A

1- but anet hi ol © (?H%Zggiéﬂ "?]FIZ a&‘%‘*ﬁﬁ‘"gg }(’ﬁ’?g‘h%@'r ature for

t he weekend. (Ihemfotas bydrogenated a\ﬁﬁfﬁ)wah EUC 5% @plks alcgialdﬂ 1@6nwmam= 013) (88%.

Exanp] e Bl1l PheRAabsisoRbon Qmif Qf{tﬁﬁ)&%quf@ﬁ E?@)lthe adidllyshwhl fifterdd off ald O 11 ~f
58

H 14) (f f int di a
(15) (0. 035 B 1o 3o, R 't BB Y SO0 afy o b PR P hanol

(300m) was hyurmmmedcmcmmeﬁab%a lo&F.5(%r s The pure GRCUDES WeFlrs wi t h

Pd/ C (59) as @ikdldhibihe sofehhastRhRKReOTYiEld: {3z @QUmPundi(IB (8RR yst was
filtered through celite, washed with CH3OH and the filtrate was

evapor at ed. THEeamgsBddie was purified by colum chromat ography over silica
gel (eluent: CH2C 2/ CH3OH NHLOH 92/8/0. 5~ 10 20-45 pm). Two pure fractions
were collected and their solvents mere or at ed,

Preparation of (compound 18)
Y0
)L o~

A mixture of N—[l-(2—arrunocthyl)-4-p1pendmyl]—l -[(2-pyridyl}methyl]-1H-

10 benzimidazol-2-amine (0.143 mol) in HCOOH (50m}) was stirred and refluxed for 3
hours. The solvent was evaporated 1ill dryness. The residue was dissolved in CH;Cl,.
The mixture was basified with Na,CQ3, filtered and the filirate was evaporated till
dryness. The residue (4.9g) was purified by column chromatography over silica gel
{eluent: CH,C)/CH;OHR/NH,OH 92/8/1; 20-45 um). The pure fractions were collected

15 and the solvent was evaporated. The residue was crystailized from 2-propanone. The
precipitate was filtered off and dried. Yield: 2.8¢ of compound (18) (51%). mp. 146°C.

Example B15
=
L)
Preparation of o ! ) (compound 19)

S A L0

LiAlH, (0.0065 mol) was added portionwise at 5°C to a solution of (z)-1,1-dimethyl-
ethyl [1-(methoxycarbony!)-2-[4-{[1-(2-pyridylmethyl)-1 H-benzimidazol-2-yl]Jamino]-
20  l-piperidinyl)ethyljcarbamate (0.0059 mol) in THF (30ml). The mixture was stirred at
5°C for I hour. EtOAc was added. The mixture was hydrolized with ice water, filtered
over celite and extracted with EIOAc. The organic layer was separated, dried (MgSQs),
filtered and the solvent was evaporated. The residue (2.8g) was punfied by column



yielding a residue of 2.8g (22% and 99 (71 %9. Parts of these fractions
(0.69; 0.8g) were crystallized fromdiethyl ether. The precipitate WasAN 2004
filtered off and dried. Yield:. 0.52g of conpound (14); np. 126C and 0.53g
of conmpound (15); np. 200C. Exanple Bl12 O Preparation of (conpound 16) 15
NaBH3CN (0.048 nol) was added portionwi se at 5C to a sol yirgPesRfsers

N- 4- pi per i dVRVIURE (o byri dyl net hyl ) - 1H benzi ni dazol - 2- ami ne

di hydrochi oride (0.032 nol) and 1, 1-dinethylethyl (1, 1-dinethyl-2-o0x

oet hyl ) carbanoate (0.032 not) in nmethaned- (100nf). The m xture was stirred
at roomtenperature for 8 hours and hydrolized at 5Cwith ice water,

Met hanol | was cemaRizedps e oveTlamCs B3 (cliear: %ﬁCEKlI—I;@lEEI B, @ t90/875. 5, 2630 26n) The
organi c | ayer.was ter a vent was
evapor at ed. ﬂ%%@iﬁgﬁ%’s 30‘?]\5\% ddaﬂgrl\ﬁgfs%ém N €6 Orgmgdcﬂ?%érrn}fsgg(ragphy over
silica gel (cemm(lmzﬁm/ CH3OH1L NH4COH 95/510 1 , 20-45 pm. The pure
fractions were collected and the solvent was evaporat ed. Yield : 2.2g of
conpound ( 16)EXemBIBlOEyappl e B 13 20 JAN 1004 WO 01 /00611 PCT/ EPOQ 05676
-64 Preparation of (corrpound 17) A m xt of 1, 1-di et hyl et hyl
[2-[4-[[1-[(6-methyl - yridyl)nmethyl]-l6 tro-1H

benzi m dazol -2 Rr?ﬂamphe 1- pi peri di ny}] enfyl ) car b&REPeund?8bs4 nol) in
met hanol  (150ml) was hydroge ech atnb0G W th Pt1C 5% (1g) as a catal yst
in the presence of thiop o) utu:)_;@). After uptake of H2 (3 equiv),
the catalyst was filtered ofh_apd 5N trate was evaporated. The

resi due was purified by colum chromatography over silica gel (eluent:
CH2C12/ (CH3OHI NH3) 99/1 to 97.5/2.5). Tﬁéggﬁée fractions were collected

and the sol vedi;inags ofvapor at ed. Yield:, 3 f coqm@gm,l)(‘ﬂ)pr&paa&m-maarrpl e

B14 i Preparation of , o(CO N N~ A m xture of
N-[]-(2-am noethyl)- 4p|p |dyI)rrethyI] 1H 10
benzi m dazol - 2-am ne (0.143 m)l“ in HCOC]—I 50m ) was stirred and refl uxed

for 3 hou s.29he) elzvlﬁalianws%mamg aired abd Hflugkedyfioes BoursTing theasiodiaetonas
di ssol ved in r%gr%)erau};@eﬂ%]p)t(éc 1t§le§@§ f]pééd éﬂl'_ﬁl% M%e%@%alo dubibered and

the filtrate was or at e_resi d\%as purified
by col um chr@tﬁ%%eédﬁé‘b‘l’fy W@Fecﬁi“P‘F(‘f’és éslc’]"cf'éﬁ TGy e ™ 140H
92/ 8/ 1; 20- 4:aljppgd tonilﬁtzﬂlm‘ce)uf H‘aepmopsatmxsdxlcaidloébanédn&rS('#ér?ﬂ thuspl vent was
evapor at ed. The, fLgidh Gle¥s tyaily] 28l 707 Y SoricARRRODE CoBundPr BCi pi t at e
wasfi|teredtf:§' ”f)sc}q'l %’9(8%; ﬂmdﬁﬁaag 1% b, 146C.
Exam | e BH.QS was convcrted into lhc Tee base actording to art known procedur sres ting 1
compound (355).
“]
b} Preparation of H X 0.~  (compound 356) and
A
)
154
HO. F
preparation of : " N {compound 357).

Weg=e

Hydroxybutanedioate (1:1) Hydrale {1:2)

Compound (355) (0.001 mol) was added to ethanc] (6 ml; absolute ethanol) and heated
to reflux temperature to give an homogeneous solution (I). Solution (I} was treated with
butanedioic acid (0.118 g, 0.001 mol) and resulted in immediate salt formauon. The

15 mixture was heated to reflux temperature, became homogeneous, then was allowed to



Preparation of (conpound 19) is LiAlIH4 (0.0065 nol) was added portionw se
at 5Cto a solution of ()-1,1-dinethyl- ethyl [1-(nethoxycarbonyl)- 22%4]]\&[200':
1-(2-pyridyl methyl)-]H benzi m dazo] - 2-yl)aniino] 20

1-pi peridinyl]ethyl]carbamate (0.0059 nol) in THE (30m ). The m xture was
stirred at 5C for 1 hour. EtOAc was added. The m xture \é\@%m‘y %Ilzed W th

i ce water, WQU8HEd over celite and extracted with Et O rganl c
| ayer was separated, dried (MgSO4), filtered and the sol vent was
evaporated. The residue (2.8g) was purigied by colum 2 8 JAN 200 WO
01/ 00611 -65 PCTJEPQ0105676 chronmatography over silica gel (eluent:

CHzdl 2/ CFBOHédo #oom@%ila%}n@ Phe \})]ré Op‘}&cf@das ﬁhIJEﬁ g8 dEE@GftaétﬂHﬁ Syec.e

col l ected an e _solv was e ound (19)
(56%) . Exarrp% By Weldpp é?)&%%)@ﬁcwpqqm? 135ﬁ1\|§°166%§5b‘ff%df=2‘§6)’“ ,--\ IN
N H)a, A m kidit:xbobnedioi el (04349)0.001 incd) goidaiparmio kO asheted Rﬁ'eﬁdnp and

2-propandl (290l VBR,ShbhE S ARG L B0 Blod m?ga g efyc00l ed 1o

room t enperatu recl ere

anal ogousfy PGHPAIHEES ‘ﬁ#%ﬁ‘tqf%ﬂd dmerb(VaPET pf et l"\ﬂla‘t@) d §'§o %)r efI ux in
et hanol ( 1500fdompotite3s7)al | owed to crystallize out. The precipitate was
filtered off and dried (45 C, 16 hoursg, .. then air-dried for 30 m nutes).
Yield: 8.9 g (70% of conpound (290). Qonpound 10 (290) was converted into
the free basg) arpabtdng to art known proCedures reghjouhdigsd)yn conmpound
(355). b) Preparation of (YY O 56) and preparation of H
(compound 357). Hydr oxybutanedi e : Hydrate (1:2) Conpound (355)
(0.001 nol) was added to etHanol (6 mil; labsolute ethanol) and heated to
reflux te”peC@hkéblﬂmdt(@(gl(Ol@)O%B Jﬂalmeaamu&d&oww @n){. Mhe mSabretiaon (1) was

treat ed Wit h bUt a allZC W?ﬁ COT’f grﬂ%ﬂ%%lgao}‘g\gggﬁé ali{rajcpot}‘ﬁjﬂ'%]{(ﬁsg-bmp in

i medi ate saft" orma Lemerature,
became honpgaeadisd. "Ehlqernxtms-vaalstpxmﬁbelgqrwslz fgr IfANnpigH More conc. NH,OH

10 (100 pul) was added and the mixture was stirred vigorously for 5 minutes. The organic
layer was separated, then the alkalic layer was re-extracted once with CHCl; (5 ml).
The combined organic layers were washed once with a saturated aqueous NaCl
solution, then dried (MgSOQy,), filtered and the solvent was evaporated. The residue was
stirred in HCOOH (20 ml) until complete dissolution (= after 2 minutes). Acetic dcid

15 anhydride (0.00213 mol) was added dropwise over 1 minute and the reaction mixtare
was stirred al room lemperature. After 24 hours, more acetic acid anhydride (50 pl)
was added and the reaction mixture was stirred for 15 minutes. More acetic acid
anhydride (50 pl) was added to the reaction mixture. The whole was stirred for 2 hours
15 minutes on a 60 °C oil-bath, then stood aver the weekend at room temperature.

20  More acetic acid anhydiide (1000 pl) was added to the reaction mixture. The whole was
stirred for 30 minutes on a 60-70 °C oil-bath, then stirred overnight at room
lemperature, Again, the reaction mixture was stirred for 2.5 hours at 60 °C. More acelic
acid anhydride (100 p]) was added and the reaction mixture was stirred for 45 minutes
at 60 °C, then stood overnight at room temperature. Water (100 pl) was added to

25  decompose remaining acetic acid anhydride. The solvent was evaporated {in vacuo at
60 °C). Toluene was added to the residue, then evaporated again (in vacuo, 60 °C).
Xylene was added, then evaporated (in vacuo at 60 °C) to give (x). To a sample, water
(3 drops) was added. NH,OH (10 pl) was added. Water (5 drops) was added and the
mixture was shaken vigorously to give (y). (x) and (y) were dissolved in

30 CHyCly/CH;0H/(CH30H/NH,) 84/12/4, then purified by column chromatography over
silica gel (eluent: CH,Cl/CH;OH/(CH3;0H/NH,) 84/12/4). The product fractions were
collected and the solvent was evaporated. This fraction (0.185 g) was stirred in bozling



WO 011006)) PCTI EP0O0105676 -66 cool to roomtenperature. The preci ;Zit bg
was filtered off, and dried (vacuum 50 C, 24 hours). Yield: 0.40 é-@ %"
of conpound (356). Solution (1) was treated with hydroxybutanedi oic acid
(0.134 g, 0.001 no]) and the m xture was heated to reflux tenperature,
becanme ho Zo%ﬁ, then was allowed to cool to room tenmperpdoissrs The 5

i

precipitateée iltered off and dried (vacuum 50 C, 24 hours). Yield:
0.46 g (87% of conpound (357). c) Preparation of (conpoun ) Conpound
(290) (0.000065 nol) was dissolved in weter (3 m). The m xture was
stirred and al kalized with concentrated NJ-40H (400 pl1, and 100 pl). CHC13
(20 m) was et 10Mng), siowted teconks redn remperatirg oreo liefO(10 onl) wo adiletit es. More

conc. NHGCH 10y &@%tmawam?f;{girﬁ thel "EhePretifital® WBSiISHel eff@gizdtmﬂ,r ously

for 5 mnutes. The organjc was se ar‘g_ﬁq, th&ril the al kalic &ayer was
r e- ext r act ed "BHdeV Il D -chiepir-drisd fary3 hourpthen dnegil wiher SYRP1F - 41VE Aier e
washed once wednintempsiatune, #tee diraigeousnifin @ roomadmyeraure). e 0SB gcbf ( MgSOH4)
filtered ?ndc&hgoﬁﬁlé/ﬁﬁ'.t was evaporated. The residue was stirred in HCOCH
(20 M) until conp éte di ssolution (= after 2 mnutes). Acetic acid" 15
anhydride (Opn&ddidpiwl) was added dropwi se over 1 minute and the reaction
m xture was stirred at roomtenperat . After 24 hours, nore acetic acid
anhydride (50 pl) was added and themtion m xture was stirred for 15

m nutes. Morergghtibfo@aci d anhydridel (80 pl) was dfgshrid@ 1 he reaction

m xture. The whole was stirred{fqgr ¥ Yolrs 15 nminutes on a 60 C oil-bath,
then stood over the weekent at"r+domterperature. 20 More acetic acid
anhydride (1000 pl) was added to the reac ﬁ)rh i Xxture. The whol e was
stirred for 30 mnutes on a 60-70 C oil -bat#, en stirred overnight at
room tenper at wixeure AQhil i metndethd 42 {4-Bh (Ind-dimathe-\WEpysol-2¥Bd Hor 2.5 hours at

60 C. More agehiimidasstiocy AN LR GHOGe i )catbahad €ol66d rmaislatd ICOHE AGtn On
m xXture was st

red.f 45 m nutes t a th i at room
t enper at ur e. s%%’%‘?"?} i%%"]ﬂ)f"?s ﬁ}\’éi@é 5’@&8@”‘?89‘5§ h 8%%%18&?8%?%}%%@&&6“ c acid
anhydri del0 TH®e sesidpe mas prriied bapormn ceroppiagspaypycntilicagel ©uenttbHelelle was
aggeg tOht he (CBSOHNH,) bOen. ayapat ahatbnagaleRolidctd wad the sol6éh@as Xyl ene was
added, then evapora i n, vacuo at .6 Ol LX)  O , Wwat er
(3 drops) vvas?v.%ﬂo%aet%fti‘ elﬂiﬁ&'ﬂ—?“f 13° fou]S c"\c/i\%ﬂgngﬁp e'dr.r ?Ce'élé%%w%f?g%?)%%gadded and
the m xture dfad XigkkeA7gpiormgand(2ilo give (y). (x) and (y) were dissol ved
in 30 CH2Cl 2/ CH3 OH/ NH3) 84/12/4, then purified by colum
chr omat ograpl@ﬁ‘ﬁ@%‘si lica gel (eluent: CH2C12/ CH3OH ( CH3OH/ N1- 13)
84/ 12/ 4). The product fractions were colfgcted and the sol vent was
evaporated. This fracfion (0.185 g) Mrred in boil L?n% | 2 8 JAN 2004
WD 01/ 00611 PER2ESEHPD5676 - 67 amlo m), SPEREE ¥ cool to room
tenperature, then Et20 (10 )~ ’ and the m xture was stirred for
15 minutes. The precipitate,was filtered off by suction, rinsed with Et20,
then air-dried for 3 hours, then draedifawrien:2hi gh vacuum 2 hours at

15 A moxture of 2-[2-[4-[{1-[3-(2-pyridyl)propyl}-1 H-benzimidazol-2-ylJamino]-1-
piperidinyl]ethyl}-1H-isoindole-1,3(2H)-dicne (0.005 mol) in HC1 6N (120ml) and
HOACc (60m}) was stirred and refluxed for 30 hours and then cooled on an ice bath. A
NaCH solution was added carefully dropwise unti] pH > 7. The mixture was extracted
with CH,Cl; and then separated into its layers. The aqueous layer was extracted with

20 CH,Cl,. The combined organic layer was washed with H;O, separated again, dried
(MgSO,), filtered and the solvent was evaporated. The residue was taken up in a small
amount of 2-propanol and converted into the hydrochloric acid salt (1:4) with
2-propancl/HC1 6N. DIPE was added. The precipitate was filtered off, washed with
DIPE and dried. Yield: 1.95g of compound (22} (70%).

25 Example B19



roomtenperature, then air-dried overnight at roomtenperature). Yiel

0.153 g of 5 conpound (354). Exanple B17 (conpound 21) Preparation onB’\}ANI 2004
Nl Y H20 (1:1) A mxture of 1,1-dinethyl ethyl

[2-[4-[[1- (1 5 di met hy] - 14 pyrrol -2-yl)-1H

benzi m dazo},42i¥lsl,@m no] - 1- pi peri di nyl | et hyl ) carbanmat e (@cP@eoomwé’sy and KOH
(lg) in sec but anol (25nl) was stirred and refluxed for 1 hour. The

sol vent was evaporated. 10 The residue was purified by colum

chromat ogr aphy over silica gel (eluent:-*€H2C0 2/ (CH30H NH3) 90/ 10). The
pure fractions were collected and the solvent was evaporated. The residue
was suspended in DIPE. The preci pitate s filtered off and dried. Yield:
0.57g of co und 21 Exanpl e B18 P ration of H (c und 22) HC
(1:4); H20 (1%‘3“’1’% A i xture N teold g 23
2-[2-[4-[[1-[3-(2-pyridyl )pr 1 i m dazol - 2-yl ] am no] - 1-

pi peridinyl]ethyl)-1Hi soi npol e-1,3(2H) -dione (0.005 nol) in HC 6N (120m)

and HOAc (60m) was stirred”and refl uxed for 3%) h]ours an S&T‘\n cool ed on
an ice bath. AMREeNS, dimedign (i O Suaely oydeeie (miymdsmeag! QY vapH > 7.
The m xture vssreéxidratixed ford0niintd? Qh2 sancht vheevapaped. altededidieovast s | ayer s-

ws washed i ﬁ%%%ﬁ'sc% ;26 et slluef i gl st%%@"‘%m (Psaena the !
sol vent was SO}FFR@ "f*”é§‘fﬂtﬂ%‘3ﬂa§h‘t wRdve @52 wespughied by colyhint  of
2- propanols armhr@mm@xmgdvdrmﬂﬁa g eliend OG0, 0TH,OHEINHD I 85/410/1 115430 gl h

2- propanol / H S ff, washed
with DIPS arcm;g1 gJN fdPZICPg’ Sy &T'gggj a“gp%csgh%g‘lunéte?’gz"% ;\(?F ﬁ’& HS%B@E%Q le B19 2
8 JAN 1004 WOHrs8 fromptesthytpthey Peﬁcmeatemaéﬁs?faq fhepdst eiir e ?ggrrpound -
23) A m xt ur eofebmpaindn P8 d4 e mpliAR°C0. 01 nol) in hydrazine (5nml) and

et hanol (50n]) was _stirred and refluxed for 30 m nutes. The sol vent was
evapor at ed. e was dissolved in CH2C 2. The organi c solution was
washed with H2O, dried (MgSH™), filte and the sol vent was evapor at ed.
The residue (4.8g) was purified by com 5 chromat ography over silica gel

(el uent : CH2CirerarRoaf NH- Ooﬁ@(yﬂlr %:5’ 40 m). (compound 24)

16 A mixture of 3- mcthyl 1-[4-{{1- (2-pyndy]methy]) 1 H-benzimidazo}-2- y]]ammo] 1-
pipenidinyl]-2-butanone {0.01 mol) and benzenemethanamine (0.031 mol) in methanol
(50ml) was hydrogenated at 40°C under a 3 bar pressure for 24 hours with Pd’C (0.4g}
as a catalyst. After uptake of Hy (1 equiv), the catalyst was filtered through celite,
washed with CH;0H and CH,Cl, and the filtrate was evaporated. The residue (5g) was

15 purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OB/NH.OH
93/7/1; 15-40 um). The pure fractions were collected and the solvent was evaporated.
The residue was crystallized from pentane. The precipitate was filtered off and dried.
Yield: 1g of compound (24) (21%); mp. 115°C.

Example B21

o F
F
Preparation of , ’J:j* (compound 25)
N N
SRRy
I|\N/\/N N
é

20  Reaction under N; atmosphere. Na;COj (0.250 g) was added to 1,1-dimethylethyl
[2-[4-(1H-benzimidazo)-2-ylamino)-1-piperidiny! lethyljcarbamate (0.0028 mol) in
DMF (10 mi). The mixture was stirred for 4 hours at room temperature. The reaction
mixture was divided over 5 tubes. 2-Chloromethyl-3-chloro-5-triflucropyridine



The pure fractions were collected and the sol vent was evaporated. The
residue was crystallized fromdiethyl ether. The precipitate was fizlgtmg%m
off and dried. Yield: 51.7g of conpound (23) (45%; np. 112C. Exanple
Preparation of (conpound 24) 10 A m xture of

3-nmethyl -1-[4-[] 1-(2-pyridyl nethyl)-IH benzi m dazol - 2-yl ] =1

pi peri di nyl‘goﬂlfg)é’c'anone (0.01 nol) and benzenenet hanami nk%p@@i&ﬂol ) in
met hanol (50m ) was hydrogenated at 40C under a 3 bar pressure for 24
hours with Pd/C (0.4g) as a catalyst. g.ter uptake of H2 (1 equiv), the
catalyst was filtered through celite, washed with CH3OH and CH2CI 2 and the
fihl t raEe was rf][@.\I@(D@rv@JsféldqedT@%clh@tﬁkﬁh@thf%ﬁ]li\é@ﬁ:a&ﬁnﬁﬂﬁiuf& ek sayred 0l UM L5 40

chr omat ogr aphy _ov R el (eluent;: : ; -
pm) . The pur eox??‘ﬁﬁg{al%hsba@}ﬂg’“éﬁ'ﬁ‘%?ftaé{ﬂ'lfifﬁ@’%ﬁié sélf’r\%grll]to ’%%Sggg{oféé%t ed. The
resi due was dwoyrstb?0°Cz dtie faixome panslisized Wik NIHEGH:pH anddhagesired ompeed of f and
dried. i el dias])la 0 RBGSy GRRplBHMLs i cdhfogirgmbe Badin
reparatian -, = co ea n_under. N2 at nosphere.
Na2C03 (o.&5$-6¢-<ﬁ8@’"&d&8&*§%‘5%§31§‘?%}5% ﬁﬁ"m*%b%’ et Gadba

[ 2- [ 4- (| H berd .5 88dzOlAc ¢ QW HOH/CHRCN &1 mit) AN $/86.HY0.3) mamPawele (0. 0028
mol ) in  DVF(3838nin) oMo 1% 38 1:8n-WRS 76415/ 5 L drHe QEsirdd At ohs lerelc@NEBted

t emper at ur e. TQ@1 rellacttl on m xtegr g _%ngw ged over (é t ubes.

2- Chl or omret hyf'S S5ER1VET 3¥% SYaPPFf <o 6%@” ST SUBPOPRR(Dd04 WO 01/ 00611

PCTI EPOO 056 746, ,73f g§#3- 100 g) was added to each tube and the resulting

reaction mxture was stirred overnight at 50 C. The m xture was acidified
with HC112-propanol, then stirred fof jhours at 90C. The mi xture was

al kal:i zed w t and the desi onpound Suissdat ed and
purified by hapgﬂr??%/éﬁrgr_r‘anc i oMl ‘WE t ogr aph;(lco\c(')\@e'rJ a Igr ochrom5
D.A C -colum wth Hypersid ' BDS_ _HS 100 g, 8 pm 100 A; el uent

gradi ent: ((0.5% NHAOAC i n} H20)T CH3OH CH3CN (0 min) 70/15/15, (10.31 min)
0/ 50/ 50, 16, 32 mn / 16.33 m.n-en 70/ 15/ I k.ed
fracti ons”{(/ver% “Bﬁtf"feé%tl‘gﬁ'?(lé[%gwd&%y's%?’%@#f '935’;%] I\’/‘%ﬁﬁé?'é%g%?m@%f%?ﬁg.ﬁ 020 g of
conpound ( 25)amiExahpiperidspl-Bmetykedhvtandne (0-@F65mqlio ORI e (309mDA A xt ur e
of 1- ][ 4-1 [ [ 1- [Hydrdaysbieey rc@nﬁeﬁ:rjéﬂam%vﬂwmdmzﬂmﬂtgb‘w d caldrysbianiie pregtagad!- 2& %]0]Om )
ani noj - 1- pi - 3- e -2 ngne. . G

was hydrgggﬁ(gifl?ca&?]}maﬁIJ 3|‘%’8% {\gé’ru r?ag ﬁgr% @%ﬁ‘%ﬁ'}%ﬁ‘gw"}ﬁgﬁ% a ca?‘gl3 yst in
the presence 'dirate@agerapniasd( Shaesidg yaspuiedier ghcage! ena gaiiier ¢ ne

catal yst vas (ivkteCHECIIEHANNEDS/F tol90M8). ETnsgeredvrparnsateeecoliftied a@si due was
purified overysihi&awdlvafilada RRS 1554 itbmpound (26) (55%).

I
*Ci (compound 298)

N
N
Il |
A mixture B N| T)\z: and N 'FT—J\CI
(0.6g) of \‘J\/O m \I)CL/O m

(prepared analogous to the procedure described in example A10b)) in NH3/CH;0H
(100 ml) was hydrogenated for 16 hours at 50°C with Rh/C (0.5 g) as a catalyst in the
presence of thiophene solution (1 m}). After uptake of H; (1 equiv), the catalyst was
20  filtered off and the filtrate was evaporated. The residue was purified by high-
performance liquid chromatography over Kromasil C18 (100 A; eluent: NHsOAc 0.5%

b) Preparation of



15 (eluent: CH2Cl 2/ (CH3OH/ NH3) 95/5 to 90/10). The pure fractions w? e
collected and the solvent was evaporated. Yield: 1.52g of conpound 62’6){ 2004
(55% . b) Preparation of CI (conmpound 298) A mixture (0.6g) of (prepared
anal ogous to the procedure described in exanple AlCb)) in NH3/CH3OH (100
m ) was hydrogenated for 16 hours at 50C with Rh/C (0.5 gp as a cataI yst in

the presen®® 0@Posihi ophene solution (I m). After uptakeT6f "B equi v) ,
the catalyst was 20 filtered off and the filtrate was evaporated The
resi due was purified by high performangg |iquid chronatography over
Kromasi| C18 (100 A; eluent: NH4OQAc 0.5% 28 JAN 2004 WO 01/00611 -70

PCTI EPO0/ 056ifo/bRGHEBRN 251 BRY 1665 CRO b0 B Ae {racti on

groups Were8coﬁ ﬁ cted.and théir solvent was evapor at ed Y] 0.165 g of

conpound 29 ddheasglven s exaprBiedofigd ofiougef compowrd 208: 3) : H20( 1: 1) A
m xture of ( a;ln jJret hyl et hyl

[2-14-[[1-]] -3[2[(tetrahydro 2H pyran-2 5

yl ) oxy) et hoxy] - 2- pyri dyl ) met hyl Tet™H< i m dazol - 2 yI ] am no) - 1- pi peri di nyl ]

ethyl]- carbanmate. $1 0014 ne]) iny2- nol / HC| 2‘{’ 2- pr opanol
(50mL) was strtYEE" %hnd refl ux n’u%r, ours and‘i H1e8 in H20, Na2CCB
and CH2Cl2. The organic l.ayer « was ated. 2-Propanol/HA (5m ) and

2- propanol (50nl) were add'ed agai n. The m xture was stirred and refl uxed
for 1 hour and converted into the hydrochl oric acid 10 salt. The
precipitate was filtered of f amlcdn B (1IThe residue was purified over

il | | f t . Th
fract i ons were" gol{ caie Ll 2 e ST o il o (06 DT
converted i n¥ Exfhgloxﬂg?d?yﬂéﬁﬂ‘a?‘hﬂl Hidibgnzimidazol-Phdlapinedil ineacw Vel | t er ed
of f and dri edrba¥iael (0.00 Bt &Yind-propMOPHCNGm] Yah)i 2{prfdhol (ImiFxaspined B24

Preparation gf r!:'illdé‘ {]ﬁgrg@g%}ggn@mcnljﬁ Tglo gﬂ‘h R&t@g%hofﬂ% ;1% & E.%lépyl et hyl

2-[ 4- 1- d
[3] <[j| 0£<[ep| nE) asevaeilb%r% “RropansVHC ' nﬁ%ﬁ’c‘ g% pmaaeld%f?rﬂlo W5 adagm
yl ] am no] - 1-pixpee ivds suyied emhyﬂwxealfdirariWEm(d&oﬁ)&B&anmm hydrodiricla&il ( 100n) )

was stirgged saﬁ-nql'hé ﬁrulb’iﬁ@éjw;sqmerded ﬁdan"erkr%%sYo%QKwa!"ﬁ&fﬁ\d%Q&rsa&Q e The

resi due was sus eC|00|tate was ltere f and

dried. Yield™ @Fr 6515%0%6? {I é%ljlao 3) 90/10). The pure fracuons were

collccted and the solvent was evaporated. The residue was converted into the
hydrochloric acid salt. The precipitate was filtered off and dried. Yield: 0.18g of
compound (27) (23%).

15 Exampie B24

Preparation of ot ' =l (compound 28)
lII 3

HCI (1:1)
A mixture of 1,1-dimethylethyl [2-[4-[[1-[[3,5-dihydro-3,3-dimethyl-9-(phenyl-
methoxy)-1H-[1,3]dioxepino[5,6-c]pyridin-2-ylimethyl]- 1 H-benzimidazol-2-
yl]amino]-1-piperidinyllethyl]carbamate (0.00213 mol) in HC} 10N (100m}) was stirred
and refluxed for 4 hours. The solvent was evaporated. The residue was suspended in
20 DIPE. The precipitate was filtered off and dried. Yield: 0.9g of compound (28).

Example B25



Exanmple B25 2 8 JAN 2004 WO 01/00611 -71 PCTI EPOQ 05676 a) Preparati %n (ﬁf

,I - (conmpound 29) Ii 1 i H- NHA mxture of internediate (19) (0.Z N 2004
nol) in methanol (150ml) was hydrogenated wth Pd/C (1g) as a catal yst.
After uptake of H2 (1 equiv), the catalyst was filtered off and the
filtrate wasygvperated. The residue was purified over sPCI/ERNOQHIé on a
glass filter (eluent: CH2Cl12/ (CH3OH NH3) 95/5, 9317 to 90/10). The pure
fractions were collected 5 and the sol vent was evaporated. Yield: 1.81 g of
conpound (29) (60%. b) Preparation of 7H \N (conpound 312) NN Y A nmixture
of internediate (24) (0.011 nol) in nethanol (100n]) was hydrogenated at
roomtenperature under a 3 bar pressur vernight with Pd/C (2g) as a

catalyst. T t al was recuper at gd'» hydr ogenat i was continued at
room t enper ghﬁuf;rg&ﬂag’gxg for 2 h %r”?o\l}\?c{)%)Pd/C (2g) as a

er a B bar Neslf
catal yst. After uptake ofH,M{No@ ( equiv), the catalyst was filtered
of f, washed with CH3OH and CH2C12 and the filtrate was evaporated. The

¥ Gl . al po! I
(oruent - ol R B HidepsBihe S SO TR GRLRIBEBEK: SO y8Y BlarSlebiie? | 92
fracti ons weVidh BYF (b red camusts fiergplake pt Had $qeivh phercatabat wafdteredsiffidue was
crystal | i zedandfitiedfintrzte piao PaperatednThede Gty as PhiBdd. ovENSliQAMRT A fladsGilieRS

filtered of f @i ed. ~¥i el d: . d (:312) (408
b epar ot i on S ERGH RISt A BRon B RR B ek e donedda |
(0. 016 nol) ,2npiksalent waspyapRraiede 0id:ief 18 61 aBepound RME0RENol (250 n) was

hydr ogenated.with Pd/C 10% (2 g) as a cat st. After uptake of hydrogen
(3 equiv), the catalyst was filtered off dlthe filtrate was evaporat ed.
t

The resi due WeBrepamtionioéd by col um chrong oi r aphycamperndsii2)ca gel 2 8 JAN
1604 WO 01/00611 -72 PCT/ EPOO/ 056 elyie CH2C] 21( CH3OH/ NH3) 90/ 10). The
product fractions were cd‘H»e’omﬂeM t he
A mixture of intermediate (24) (0.011 mol) in methano) (100ml) was hydrogenated at
room temperature under a 3 bar pressure overnight with Pd/C (2g) as a catalyst. The
catalyst was recuperated and hydrogenation was continued at room temperature under a
3 bar pressure for 2 hours with Pd/C (2g) as a catalyst. After uptake of hydrogen (1
10 equiv), the catalyst was filtered off, washed with CH;OH and CH,Cl; and the ﬁltrétc
was evaporated. The residue (4.5g) was purified by column chromatography over silica
gel (eluent: CH2Clo/CH3;OH/NH,OH 85/15/1 and 56/40/4; 15-40 um). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from 2-propanol and diethyl ether. The precipitate was filtered off and dried. Yield:
15 1.8g of compound (312) (40%).

e N
' l
¢) Preparation of (Xj\ {compound 313)

p
H N
il
H;i. NYN: ::

( ? HO
A mixture of o I‘j\ (0.016 mol), prepared
H
N. N N

according to ASc), in methanol (250 ml) was hydrogenated with Pd/C 10% (2 g)as a
catalyst. After uplake of hydrogen (3 equiv), the catalyst was filtered off and the filtrate

was evaporated. The residue was purified by column chromatography over silica gel



sol vent was evaporated. Yield: 4.2 g of conpound (313). Exanple 82628
Preparation of }i H (conpound 30) 5 Li AJH4 (0.014 nol) was added JAN 2004
portionwise at 5Cto a solution of internediate (20) (0.012 nol) in THE
(50nm ). The m xture was allowed to warmto roomtenperature and then
stirred at roomtenperature for 48 hours. EtQAc was added Zlure was
oot

hydrol i zed WOHPE water, filtered over celite, washed Wi and the
filtrate was extracted with Et QAc. The organic | ayer was separated, dried
(MySH), filtered and 10 the sol vent was,;gvaporated. The residue (3g) was
purified by colum chromatography over silica gel (eluent: CH2C12l CH3OH

NHACH 87/ 13/ 15 el%ém‘l@HQi‘Q/(Fﬁ 6‘?1/19}15 ®0/107. aﬁqtc' Wﬁ%@or&%!r@&‘i!@&e@m theé1€

sol vent was evaloorate ue was c i.zed from DI PE. The

preci pi tate wa8 VFrYYas eeaported: S’r‘lﬂdcﬁ%%ﬁc‘”ﬁp@i"ﬂl G759 of conpound (30)
(16%; np. 85C. 15 Exanple B27 a) Preparation of (conmpound 31) A m xture of
4-[[ 1-(2-pyridyl nethyl)-1H benzi m dazol -2-yl]am no]-I-piperi dine-

but anenitrile ) in CH3OH/ NH3 (80ml) was hydrogenated at room

tenperature under a 3 bar pressure overnFght with Raney N ckel (3.8g) as a
catal yst. After uptake of H2 (2 equiwv), ¢ catal yst was filtered through

celite and t hérépardticabk was evapor at léd ZCT Thecomemiuddid0was crystallized

fromdiethyl ether. The preci plta‘g% '—_‘:@ered off and dried. Yield:
2.9g of conpound (3)) (76%"\” b) Preparation of '~ 2 7

(conpound 314) li=r+ (J~" ~}~ m xt ure of

5-[[2-[[1- (.2- i .
oy i b 3 g1 1 HRPy POt bih o By BURENIEL B 1o 300 SRR PRIARI00 1) s
2 8 JAN 2604 \Abocﬁ roben THECnpobreonatre: waslinyer Gwa e tpog: temperatere ¢ h J
Raney Ni ckel (ahd@henasirréd £ adct yefiperatiie for 43hfuak E10Ac Was {dded €Tha nixturt s

catal yst was f )Jd]lo?&&ﬁv% lfc% %gr tflﬂgrezi H'eg i[? md%?{ﬁ%{)%c %gd lhI?i?trzﬁ@@ﬁ due was

purified by c over Si
CH2C] 2/ ( CH3OHISagted Y’B‘Prﬁ“lfs? 5T hs Gfmﬁ Yaygr, WaFﬁ@’aH’é%q e (Mgé&d Sheredande
col | ect ed Bnd théislemt wesdvap@se® VERGEstdue Bg) vad hrified Sl dolemwabrormapigraphy ed by

col urm chir orTat gt 4Ree P RlenS LHLCACHSOL RIS 7113 AT BAR 6 M*S) 95/5).

The purest frgctl ons xere o e sol vent was,. ' eva orgig . The

resi due was t aiSHOMpYrhedleried sl thy thspioras £¥ePOrilsdE Thg gesidyg avgs Crdl esul ting
salt was filt &reudDiFE. Ehecraipiiafei ved fibyred off andhdriddr dfied:dgtsgpifigoropeemd §300i ca gel
(eluent: CH2Cl264GH3OR6MB) 98/ 2). The pure fractions were collected and
the solvent 10 was evaporated. Yield: 0.2 g of compound (314).

15 Example B27

L)
a) Preparation of v (compound 31)
SRas
LS P M
|
H

A mixture of 4-{[1-(2-pyridylmethyl)-1 H-benzimidazol-2-yl]Jamino]- 1-piperidine-
butanenitrile (0.0] mol) in CH;0H/NHj; (80m]) was hydrogenated at room temperature
under a 3 bar pressure overnight with Raney Nickel (3.8g) as a catalyst. After uptake of
H3z (2 equiv), the catalyst was filiered through celite and the filtrate was evaporated.

20  The residue was crystallized from diethyl ether. The precipitate was filtered off and
dred. Yield: 2.9g of compound (31) (76%); mp. 94°C.

- 0.
e,
b) Preparation of N (compound 314)
. | ]
HIN/'\/'O/Y

A mixuwre of 5-[[2-[[1-(2-aminoethy!)-4-piperidinylJmethyi}-3H-imidazo[4,5-b]-
pyridin-3-yl]methyl}-2-furanmethanol (0.0068 mo!) in CH3OH/NH, (300 ml) was



Exanpl e B28 Preparation of WC N (conpound 303) H N A m xture of

I nternmediate 21 (0.001 nol) in CH3OH NH3 (100nl) was stirred at roofy AN 2004
tenperature for 20 hours and at 100C for 16 hours. The sol vent was
evaporated.- The residue was purified by columm chromat ography over silica
gel (eluent; % 2/ 15 (CH3OH/ NH3) 90/10). The pure fraggt/prposes e

col | ect ed 8 'sol vent was evaporated. The residue was dried. Yield:
0.11 g of corrpound 303. Exanple B29 Preparation of 14 r ~N~ (conmpound 315)
| odonet hane (0.00494 nol) was added at “foom t enper ature to a solution of
compound  (328) (0.004491 nol ) Eroganone 17n1 E ttlsls @eaction

m xture was BYdregengedt 2@(5@“6@@“(*%@ diLpleasp gt IySt “p"f‘ e PE¢i pitate was
filtered of feqid, tit caslyst Bhefinasd hiend ihdfikgle wamsvapoypst dlteirgsidhefwasm

2- propanone. d \(yghd) 5g of
colrorpognd (31gg|hfeg Slhgmgﬁ%o%ﬁwg%% %F%%LO%G elu?mP(C::EIi ¢El gjl-/l3005676 f;elm Egarrpl e
B30 Preparat P ﬁtQ)!POI ) Bsrissitrddraginsy werpdrleondgnd B selyem Wap pYRPeiRlsd 1. 1)
Conpound §317he £e6id0ORL reﬂlri)ﬁcwaﬁcamﬁsmrmedogmp}@tohanmcagaqmngm The mi xture

was convert g?l t%@ﬂgﬁw{ 2§9%h'h$ef ﬂu?es?ﬁich §sa\l¢f.tr$ Eéld Wdtlne GrheRanol / HC .

The precipit and ]‘:‘. Jrcpg’rrpound
(316). Tabl equPOta@dll?hqu%@uetWél%wmm}é %%Pﬁoaqnﬁmn&? )Wa At e onpounds
of group (1" Yesulihg sdn WiTBtef2H @ffane furifizd 0 dolngn tiwromawgrephit dver silicage! exanpl es.

10 Table 1 , 1l d and th 1 t
328l ai HL, 4- g?erlr%etﬁﬁq}ﬂﬁﬁﬁfﬂ‘%ﬁa}zbﬁfo gg’ﬁ 4\?;3: ctions were collected and the solven

33Bl alH1. 8- dl“f?éPYWPmGd{Y‘MB@HE?fng“(' »1 Himi dazol -2-yl 34B

| al H2- br ono- T}4r| 35Bi al CH32- pyr azi nyI 36B | alet hyl 2-pyrazi nyl 37B |
alH2-pyri dyl =2); np. > 160C 38Bl alCH32- pyri dyl 39Bl a2H2- pyri dyl HCl
(1:3); H20 (1:2) /’ _

Preparation of " SN (compound 303)

Wicgue

A mixture of interrediate 21 {0.001 mo}) in CH;OH/NH; (100ml) was stirred at room
temperature for 20 hours and at 100°C for 16 hours. The solvent was evaporated.. The
residue was purified by column chromﬁlography over silica gel (eluent: CH2Cly/

15  (CH3;OH/NH,) 90/10). The pure fractions were collected and the solvent was
evaporated. The residue was dried. Yield: 0.11g of compound 303.

Exarmple B29
==
<

Preparation of ” N (compound 315)
N N.
Oy
N

JTodomethane (0.00494 mol) was added at room temperature to a solution of compound
{328) (0.004491 mol) in 2-propanone {17ml), and the reaction muxture was stirred at

20  room temperature for 1 hour. The precipitate was filtered off and dried. The residue
(1.6g) was crystallized from 2-propanone. The precipitate was filtered off and dried.
Yield: 1.5g of compound (315) (64%).



40B | b2H2-pyridyl 41Bi b3H2- pyridyl HBr (1:3) 42Bl a0-2-pyri m di nyl

43Bl alH2- pyrim di nyl HCl (1:3); H20 (1:1) 44Bl alH3, 5, 6-ti net hyl - 2- pymz_,im%m
45Bl al H3-[ C2H5- O- (CH2) 2-0] - HC] (1:3); H2O (1:3) 6-nethyl-2-pyridyl

46B| a] H3- am no- 2 yri dyl HO (1:3); H2Q(1:2) 2 8 AN 2904 WD 01/00611 -75

PCTI EPOO/ 056/48y%0s;; EX: 1 n R RoPhysical data No.No. 47Bl aH-p¢petlessss PYri dyl
48Bl aH3- hydroxy pyr| dylHO (1:3); H2O (1:1)

49Bl aH3- hydr oxy- 6- et hyl - 2- pyri dyl HC (1:3); H20 (1:3)

50BI BH3- hydr oxy- 6- pyri dazi nyl HO (1:2);7H20 (1:1) 51Bl aH3- net hoxy- 6- net hyl
-2-pyridyl HO (1:3); H20 (1:2) 52Bl aH3- net hoxy- 6- net hyl - 2- pyri dyl

53BI BH3- net hy¥x i nyl 3B2bH3- O—I—4 5-(-CH2-OH) 2- 2-pyridyl HCl (1:3); H20
(1:2) 54Bl aH3-pyridazinyl 55B3H , 5-( 2-1 Hpyrrol -2-yl

56BI BH4, 6- di net hyl - 2- pyri dyI 57BI aH4 2 pyri dyl

58BIl aH4- met hobgp@atjpprof dyl 59 - H- i(earaend 3B)yl HC1L (1: 3); H20
(1:1) 60BlI aH4- pyri dyl HCI”2'(1 3) 61BI aH4- pyri dyl

62Bl aH4- pyri m di nyl 63BI BH5- chl oro- I N- hyI | H imdazol-2-yl 64Bl aH5

-methyl -2-pyrazin y | HC] ( liydopenoiaBhafipaii@inyl - 2- pyrazi nyl
66BI aH6- (- CH2- OCHS) 2-pyri dyl HCL (1 2): H2O (1:3)

67BI BH6- ( hydr gx idyl 6 | dyl
69Bl alH6- br ond &0 ’ép%'yr |i01)7 é&% :°§)wa7§ \chgé'L ror?lll;l(jg)ml )r%ly irBWad
converted into thc hydrochioric acid salt {1:3) with 2-propano he precipitate was
5  filtered off and dried. Yield: 1.68g of compound (316).

Tables 1 to 17 list the compounds of formula (I') and the compounds of group (I'")
which were prepared according to one of the above examples.

10 Tablel
RP
(<|:HR‘).,
(D0
Co. n R* R® Physical data
No. No
32 {Bla|t H 1,4-dimethyl-1H-imidazol-5-yl | H.O (1:2}
33 1Blall H 1.4-dimethy!-5-[-COOC;H,)- HCI(1:3)
1H-imidazol-2-yl
34 | Bla|1 H 2-bromo-5-pyridyl
35 (Bla|] CH; | 2-pyrazinyl
36 {Bla|l ethyl | 2-pyrazinyl
37 | Bla|l H 2-pyridyl HCI (1:2); mp. >160°C
38 [ Bla]1l CH, | 2-pyridyl
39 |Bla)2 H 2-pyridyl HCI (1:3); H20 (1:2)
40 [ Bib|2 H 2-pyridyl
4} | Blbl3 H 2-pyridyl HBr (1:3)
42 |Bla|O 2-pyrimidiny}
43 |Blal1l H 2-pyrimidiny] HCI(1:3); H;0 (1:1)
44 | Bla |1 H 3.5,6-trimethyl-2-pyrazinyl
45 [(Bla |1l H 3-[C;Hs-0-(CHp)»-0]- HCI (1:3): H,O (1:3)
6-methyl-2-pyridyi
46 | Blall H 3-amino-2-pyridy! HCl (1:3); H.0(1:2)




71Bl aH6- chl oro-2- pyridyl HO (1:2) 72BI aH6- HOOC- 2- pyri dyl

/3Bl Bl CH36- hydr oxynet hyl - 2- pyri dyl HC  (1:3); H2O (I :1) 28 JAN 20
74Bl aH6- et hoxy- 2- pyri dyl 1Bl aH6- net hyl - 2- pyrazi nyl 75BI BCH36- net hyl
-2-pyraziny | 2B2aH6-nethyl-3-[-O (CH2)2-OH - HA (1:3); H20 (1:2)
N o) g]yl 2-7§&P|rq§|6§‘illl‘ 28 AN 2004. WO 0L/ o611 - 76 T ERofGRESIRSs o
NRRbPhysi cal data No.No. 7B61H6- (-COOC2H3)-2- rid | Table 2 Re N a\
H-N-, -~--1V--~ (CH N Co. Ex. naR RbR Rhysical data No.No. 78BI alCHHHCH3-
4B32CHHHH 81B161CHHHCH?- phenyl - 308Bi bl N3- OH6- CH3H- 5 Tahl e.3-Cg. Ex.
aRaRbR Physi dal, daia| No.iNe. 88B4CH25- OCH36- OCH3HpR3RhlaMaS- Cl 6- CI GH3HBr (1: 3)
No. | No.
47 | Blall H 3-amino-2-pyridyl
48 | Bla|l H 3-hydroxy-2-pyridy} HCI (1:3); H2O (1:1)
49 |Bla{1l B 3-hydroxy-6-methyl-2-pyridyl | HCI (1:3); HzO (1:3)
50 | Bla|1} H 3-hydroxy-6-pyridazinyl HC(1:2); HO (5:1)
51 {Bla]l H 3-methoxy-6-methyl-2-pyridyl | HCI (1:3); H;0 (1:2)
52 |Blajl H 3-methoxy-6-methyi-2-pyridyl
53 [Bia|l H 3-methyl-2-pyrazinyl
3 |B2bi}1 H 3-OH-4,5-(-CH,-OH),-2-pyridyll HCI (1:3); H20 (1:2)
54 |Bla|1 H 3-pyridaziny!
55 |B3 |1 H 1,5-(CHj;),-1H-pyrrol-2-yl
56 |Bla|] H 4.6-dimethyl-2-pyridyl
57 |Bla|l H 4-chloro-2-pyridyl
58 |Blaji H 4-methoxy-2-pyridyl
59 |Bla]l H 4-methyl-1H-imidazol-5-y} HCI (1:3} H,0 (1:1)
60 |Bla|!l H 4-pyridyl BCI(1:3); H,0 (1:1)
61 1Bla|l H 4-pyridyl
62 |Blall H 4-pyrimidinyl
63 | Blajl H 5-chloro-1-methyl-1H-
imidazol-2-yl
64 |Bla]1 H S-methyl-2-pyraziny] HCI(1:1)
65 1Blaj]l H 5-methyl-2-pyrazinyl
66 | Bla|) H 6-(-CH»-0-CHa)- 2-pynidyl HCI(1:2); H,0(1:3)
67 |Bla|l H 6-(hydroxymethyl)-2-pyridyl
68 [ Blajl H 6-[-CO-N(CHs),]-2-pyridy!
69 | Bla]l H 6-bromo-2-pyridy! HCI(1:2)
70 | Bla|1l H 6-bromo-2-pyridy!
71 | Bla}li H 6-chioro-2- pyridyl HCI(1:2)
72 |Bla|l H 6-HOOC-2-pyridyl
73 | Bla]i CH; | 6-hydroxymethyl-2-pyridyl HCI (1:3); HaO {1:1)
74 | Bla|l H 6-methoxy-2-pyridyl
1 Bla i H 6-methyl-2-pyraziny!
75 | Bla}l CH; | 6-methyl-2-pyraziny!
2 |B2al1 [H 6-methyl-3-[-O-(CH;}-OH]- | HCI (1:3); Ha0 (1:2)
2-pyridyl
76 | Bla|l H 6-methyl-3-[-0-(CH)»- HCI (1:4); HO (1:1)
N(CH;};}-2-pyridyl




84Bi bNH5- CH36- CH3CH3HBr (1: 3) 85Bi bNH4- Cl HCH3HBr (1: 3) 86B1bNH7- O HCH3HBr.
(1:3); H20 (1:1) 87Bi bNH6- NORHCH3HBr (1:3); H20 (1:1) 88Bi bNH?-CH3H%H3HBr
(1:3) 89B 1 bNH5- NO2HCH3HBr (1:3); H20 (1:1) 90B | bNH7- CH3HCH3 JAN 2004
91Bi bNH4- CH3HCH3HBr (1: 3) 92Bi bNH4- CH3HCH3 2 B JAN 2004 WD 01100611

PCTI EPOO/ 05676 -77 Co. Ex. aR RbR Physical data No.No. 93Bi bNH5- CF3HCH3
94Bl bNH6- CR3&IEHMB6Y5B| bNHE- G HCH3 96BI bNH5- Cl HCH3  5B4NH6- (PCEEBRRASE?S HCH3
97B4NH6- ( - COOC2H5) HCH3HA  (1:3); H20 (1:1) 98B4NH6- (- CH2- OH) HCH3HO (1: 3) ;
H20 (1:2) 99B4NH6- (- CH2- OH) HCH3 100BI aChf.N( CH3) 2] HHCH3HCI (1:4); H20 (1:1)

Table 4 L-N )4 2 3 H- Co. fix. LPhysical data No.No. 101B443-pi peri di nyl HCl
(1:4); H20 (1, iy, 1 8B{lgvt- ( CH2) 2- NH- CHOp. ;f_})gg ]%Q[?BMCM 0
H3C~-Q c-t dH] 04Bll64H2I 7CHZ--HCI (1:4 H 1:2); np.| 226C 105B
164- CH2- C( CHB) 13) HZut 9% \, 1668—164-CH2-CH( CH2COH) -
NH2HC  (1: 4) i Hm [ $6600 Ho)-2-pyridy]
Table 2
4 K
3//7| R
=B
TN
et
H—N/_>— S |
\.cHY, NN
Co. |[Ex. |n |a R* |R° R Physical data
No. | No.
78 |Bla|1 CH |H H CH, -
4 {B3 |2 |CH |H H H -
81 {Bl6|1 CH |H B -CH;-phenyl| -
308 | Blb |1 N 3-0H | 6-CH; | H -
5 Table3
]
S
N~ Tre

é
P
__,,\

Co |Ex. |a R* R® R¢ Physical data

No. | No

82 |B4 | CH. 5-OCH, 6-OCH, | H

83 |BIb|NH 5-Cl 6-Cl CH, |HBr(:3)

84 |BIb|NH 5-CH, 6-CH, |CH, |HBr(1:3)

85 |Bib|NH 4-Cl H CH. |HBr:3)

86 | Blb|NH 7CI H CH, |HBr(1:3); H:0 (1:1)
87 |B1b|NH 6-NO; H CH, |HBr(1:3) H:0 (1:1)
88 |BIb|NH 7-CH; H CH, |HBr(1:3)

89 | Blb} NH 5-NO, H CH; | HBr(1:3); H.O(1:1}
90 | Blb|NH 7-CH, H CH;

91 |B1b|NH 4-CH, H CH, | HBr(1:3)

92 |Blb|NH 4-CH, H CH,




23B194- CH( C2H5) - CH2- NH2np. 112C 107B 194- CH( C6H5) - CH( C6H5) - NH2( A) : np. 106C
108B 194-CH((: ~Hs) - CH( C6H5) - NH2(B) ; np. 98C 109B 1942-aninocyc|ohe§%{ﬂﬁ.
116C 110B 194- CH( phenyl met hyl ) - CH2- NH2np.  168C 2004
111B194- CH C( CH3) 3] - CH2- NH2ip. 133C 112B 194- CH CH2- N(C) i 3) 21- CHz- NH2np

112C 113B1%oGHawGH(NH2) hen Imp. 128C 2 8 JAN 2084 wo BTT/BRILI676 78

PCT/ EP40105676 Co. Ex. LPhysical data No. No.

114B194- CH CH2- ( 1- pi peri di nyl )] - CHZ- NH2 CI (1:4); np. 203C
115B194- CH2- CH( cycl opr opyl ) - NH2H20 (1: 2 np. 84C

24B204- CH2- T2 - NFH2Ip) L15C 1168244- CHP- CH H20 (1:]1)
117B204- CH( 0:§5’-- (f?@(—(ﬁs) -NH2(B)Y np. 113@1188264- %B%ﬁfl ) - NH2np. 140C

119B204- CH2- ENRel ¥ doshy NHRvp- 13461208264 CHEH3—eHCH3= N2 A) ;.  HO
(1:4); H2O (193)|Bro].NR14C 12[1B2R4- CHo- GH( NH2 CttHz-CH( CH3) 2np. 124C

122B204- CH2- { Ncg (g 2) 3- CH3pE,142C CH,

123B204- CH2- (:P_éN LICCH, ) r CH( CHSI)erp 15%

124B204- CH2- CEf NHBAR [(¥p) 2. cH! 146C 1P8B204] EFR- IoH( NHR) - ( CH2) 7-{CH3Np. 136C

126B204- CH2- € NHR)b |(MGR) i - phieR@l np. 13633 127B26H8: GH2- CH( NH2) - CH2-|C( CH3) 3HCI
(1:4); H0O (1:d)|g gp.g‘mc 12BB %U@g 5 (G NH2) i CHB) (C2H5) (A); [H20 (1:1);
np.

(

80C 129B204- CH2- ICH( NH2) - CH 3)(B): lmp. BOC - o vy
1305204-042-(:|9|ZNJ27 P): -np %@5@&2 e hoxypﬁ@ﬁy $8(1.3).H20(1.1)

131Bl a4- CHzZ- Coig NHRY - (MH pi per | Hé-6gH)yO [H: 5) ; | BBD [HEWY:3) K 1389
31B27a4- (CH2) 45N ::g .94C 13252(;_@@%()351@)(:143,)]- CH24{ Wenp. 142C
133B27a3- ( CH2) - HZO “1): pp. 90C 134B 164{(CH2 . H20
(1: 1), np( Xj dﬂQ‘ ﬁ‘%%} ’_TB!\‘I( CH3)-2 27R7 %%_: ﬁCNE/%ﬁﬁ:lQ g\] D..._ % : .

5= TZ 1T 171 * 2T Z=TN(UIo ) £
(1:3); mp. 180C

Table 4
]
o
] 5 N
1
L—N > 4 N
3\ \
2y HI <\
N
Co. |Ex. |* |L Physical data
No. | No.
101 | B4 4 | 3-piperidiny] HCI (1:4); H,O (1:2)
102 | B4 3 |H
18 |Bi4 |4 | -(CH.):-NH-CHO mp. 146°C

CHy, O

103 [ B7 4 —i—O—C—NH—zCHz

104 [ Bl16 |4 N—ECHI HCI (1:4); H,0 (1:2); mp. 226°C
105 | Bl16 |4 | -CH;-C(CHa);-NH, HC (1:3); Ha0 (1:2), mp. 195°C
106 | B16 |4 | -CH,-CH{CH,CH)- NH, HCI (1:4); H;0 (1:2); mp. 200°C
23 | B19 4 | -CH{C;Hs)-CH:-NH; mp. 112°C

107 | B19 {4 | -CH{CgH;)-CH(C¢Hs)-NH, {A); mp. 106°C

108 | B19 |4 | -CH(CH;)-CH(CeHs)-NH: (BY; mp. 98°C

109 [ B19 |4 | 2-aminocyclohexyl mp. 116°C

110 | B19 {4 | -CH(phenylmethy!)-CHy-NH: mp. 168°C

111 | B19 |4 | -CH[C(CH,):)-CH:-NH; mp. 133°C

112 [ B19 | 4 | -CH[CH,-N{CH;),}-CHs-NH: mp. 112°C

113 [ B19 {4 | -CH,-CH{NH.)-phenyl mp. 128°C




1358l al CH6-
1388161CH6
©3) 20B1

(1:2) 145B 1

161CH6- CH35- N
153B 161CH6-

1588 161CH C
H20 (1:1) 16

P
6‘832 fac
(1 2) 141B 162CHHHHL 4 O( 1 :

142B161CH6- CH35- CH3- CH3HC1( 1: 4) ;
143B161 CHo6-

= posi tion piperidinyl
form (B)
W01100611 79 Tabl e 5 PCT/ EPOOI 05676 Co. Ex.
- COOCH( CH3) 2] HH 1368B |
p-CA HC (3:4),;
HHHCI

i ndi cates the fi
i ndi cates the second isol ated stereoisoneric form2 8 JAN

(A)

al CHe6- [ -
H20 (1:1) 13

H2O (1:2) 140B

4) :H2 0( 1

(1:3);

rst
naRERbR' Physi cal

"To1n. croHET T

1)

H20 (I”Q ; 2-propano|ate (1:1)

BA—CHHHGH—+4)—H2e(-+—2—H44B 1 6teH- a3+~ aHHE—(+
ECHEECHI6- NE2HHCI (1:4); H20 (1: 3Physid8Bad 61 CHG- CH36- NH
1Noy i Nat78 161 CHR- CH35- NOPHHC (1 z)- H20(1 1) 148B
o ( Donse (b RO e 10
lh_Lg)_ﬂ-é E% ﬁ; tﬁ% %’ 4); f@({% Eﬁ pr opanol
L9 QBEHHHMCI -CHa- QHLCHHBG))zI HHQ) 159E3ﬂ1ﬁ6115\7-CCCIE2H5HHHCI (1:
D Biled L3460 - Q{%@t@lﬂtjﬁ . ); HO ]]10?@1 1361B 161CH6- CH, -

F70skd 1) [ e Podtd e ortoogt e

118 | B20 | 4 | -CH,-CH(C;H:)-NH, mp. 140°C

119 | B20 | 4 | -CH;-CH(cycloCeH,,}-NH, mp. 134°C

120 | B20 | 4 | -CH(CH;)-CH(CH;)-NH; {A): HCI (1:4); H,O (1:4);

mp. 214°C

121 1 B20 |4 | -CH>-CH(NH,)-CH,-CH(CH,); mp. 124°C

122 | B20 |4 | -CH;-CH(NH;)-(CH,);-CH, mp. 142°C

123 [ B20 |4 |-CH,-CH(NH,)-(CH.)-CH(CHs)> |mp. 152°C

124 | B20 14 | -CH;-CH{NH;)-{CH,},-CH, mp. 146°C

125 | B20 |4 | -CH;-CH(NH;)-(CH1),-CH, mp. 136°C

126 | B20 | 4 | -CH;-CH(NH;)-(CH):-phenyi mp. 136°C

127 | B20 |4 | -CH,-CH(NH,)-CH,-C(CH,), HCI (1:4); H:0 (1:1); mp. 244°C

128 [B20 [4 |-CHyCH(NH,)-CH(CH;XC:Hs)  |(A), H;O(1:1); mp. 80°C

129 § B20 |4 | -CH;-CH(NH.)-CH(CH:}(C.Hs) (B); mp. 90°C .

130 | B20 |4 | -CH,-CH(NH,)-(CH,)\- mp. 100°C

{(4-methoxyphenyl)

131 [ Bla |4 |[-CH;-CH(NH:)-(4-piperidinyl) HCI (1:5); H,0 (1:1}; mp. 269°C

31 |B27a |4 | -(CH,).-NH, mp. 94°C '

132 | B27a | 4 | -CH(CH;)-CH,-NH, mp. 142°C

133 | B27a | 3 | -(CH;).-NH, H-0 (1:1); mp. 90°C

134 | B16 |4 | -(CH;)-NH: HCI (1:4); HO (1:1); mp. >250°C

328 | B7 4 | «(CH2)»-N(CHs): -

327 | B7 4 | (CH;);-N(CHj)» HCl (1:4); H,O (1:3); mp. 180°C

* = position piperidinyl

{A) indicates the first isolated stereoisomeric form

(B) indicates the second isolated stereoisomeric form

i sol ated stereoisoneric

2holfNanos

COOC2H5] HH 137B 161CH6- CH2 OHHH

dat a

'H6- Cl HH

ate (1:1)




PCT/ EPO0O/ 05676 Co. Ex. naR RbR Physi cal data No.No. 162B161CH6- CH36- CH20HHH20
(1:1) 163B1610H6- CHB5- CF3HHOI (1:4); HR2O (1:2) 164B 161CH6- OH36- CF3HHy 100
(1:4); H20 (1:1) 165B 161CH6- CON( CH3) 2HHHO (1:3); H20 (1:2) 166B

161CH6- CHs5- Cl HHC1(1: 4); H20 (1:2) 22B 183CHHHHHO (1:4); H20 (1:2)
167B27al CH6- CH3HH 305B161CH6- CH35- CH3H 306B161 _- CH6- CH36- Cl HHCI (1: 4)
Table 6 R WOOHIU- CH CH2- ~~ Ra Rd a rRb N Rc Co. Ex. ZRERBW&Rephysi cal
data No.No. 168B27a3- OHHHH 169B | aC3-[- O (CH2) 2- - CHBHHHHCI (1:5); H20
(1:2) (CH3)2] 152BL6CHHHCH3HHCI (1:4); 20 (1:3) 170B203- NH2HHHCH( CH3) 2HCI
(1:4); H20 (1:3) 171B20N5- CH3HHHCH3Np. 175C 172B20N6- CH3HHHC143np. 126C
173B20N3- CH3q,Gi36- CH3HCH3HA  (1:4); H20 (1:3); np. 208C
174B20N3- CH35- CH36- CH3HCH( CH3) 2np.  124C 175B16NHHHCH3HHCI (1:3) 176B

16N3- CH35- CH36- CH3HHHA (1:4); H2Ouff~l) -, 2-propanolate (1:1) 177B
16NHHHet hyl HHO  (1:3); H20 (1:1) 178 - CHBHHCH3HHCI (1:3): H20 (1:1)
179B16C4- CH36- CH3HHHHC  ( 1: 4) ; (i@ T4r2%) 18013) 6CH6- Cl HHCH3HHCI (1:3); H20
(1:1) 181B 16CH3- OH6- CH3HHHHCI (|1:3)4; H2O (1 :2 2 8 JAN 2004 W001/ 00611

3
N -
HyN—CHa—CHy— HN—2<\ | {E__Rc
: ; N =8
' 7

Co. |Ex. |n {a R* R’ R® [Physical data

No. { No.

135 | Bla 1 | CH | 6-{-COOCH{CH;}] { H H

136 |Bla |1 |CH | 6-[-COOC;H;] H H

137 | B16 |1 | CH | 6-CH;OH H H

138 [ Bl6 |1 [CH | 6-CH;, 5-C1 6-C1 | HCI (i:4); H;O(1:1)
139 | Bl16 |1 | N 3-CH; H H HCI(1:3); H,O (1:1)
20 |BI6 |l |N 6-CH,4 H H HCI (1:3); H,0 (1:2)
140 | Bl16 |1 |N 5-CH; H H HCI(1:4); H.0(1:2)
141 [B16 |2 |CH |H H H HCI(1:4); H.O (1: 1)
142 | B16 |1 | CH | 6-CH,4 5-CH, H-CHA| HCH (1:4); H,O (1:2), |-

2-propanoclate (1:1)

143 |B16 |1 | CH |6CH, 4-Cl H [HCI(1:4); H;0 (1:2)
144 | B16 |1 |CH | 6-CH, 7-Cl H {HCI(1:4); H,0 (1:2)
145 | B16 |1 |CH {6-CH, 6-NO, |H |BCQI(1:4);H01:3)
146 |B16 |1 | CH | 6-CH, 6-NH, H |HCI(1:5); B0 (1:2)
147 |Bl6 |1 |CH | 6-CH, 5-NO, H |HCI(1:4): B0 (1:))
’ 148 [B16 |1 |CH |6-CH; 5-NH, H  |HCH(1:5); H0 (1:1)
149 |'Bi6 |1 | CH | 6-CH, 7-CH, H
151 |B16 |1 |CH |6-Ci H H
153 |B16 |1 |CH | 6-Br. H H
154 |Bl6 |1 {CH |6-OH H H
155 {B16 |1 |CH [6-OCH; H H
156 |B16 |1 |CH {4-Q H H |HC (4% H0 (1:1)
157 |B16 |1 | CH |4-0CH, H H |HCI(:4); H;0 (1:2);
2-propanolate (1:1)
158 |B16 |1 | CH B-CH,OCH, H H |HC (1:4); HO (1:2)
159 |B16 {1 |N [5-COOC,H; H H |HO (1:3)% H0(1:1)
160 | B16 |1 |CH |6-CH, 4-CH, H |HCI(1:4); B0 (1:2)
161 {B16 |1 {CH | 6-CHa 6-COOC.Hs| H  [HCO (1:4); B,0 (1:1)




-81 PC /EPQO 05616 Co. Ex. aR3RbR RdR Physical data No.No. 182B

16C3- OCH36- CH3HHH 183B 1606- CHROHHHCH3HHC (1:4): H2O (1: ] ) 24
184B16C3- i 0- (CH2) 2- 6- CH3HHHHCL(1: 4); H20 (1:2) OC2H5 185B JAN 2004
16C3- OCH2CH2C! 6- CH3HHHHCI  (1: 3); H20 (1:2) 186B20HHHCH3CH3HO (1:3): H2O
(1:3): np. 170C 187B20N6- CH3HHHCH( CH3) 2HC (1:3): H2Q(1: 3 0C
188B20CHHHAMBEHEHR) 2np. 233C 189B20N5- CH3HHHCH( CH3) 2np. )I‘B’é%ms‘%?
190B20CHHHHCH( CH3) 21p. 50C 25B21C3- O 5- CF3HHH 2622a3- oH6- CH3HHCH( CH3) 2
27B23C3- 0- ( CH2) 2- OHB- CHBHHHHC!  (1:3): HRO(1:1) 28B244- CH2OH3- OH5- CH2OHI

HHHCL (1:1) 192B27a6- CH3HH H 299B 163- CNHHHHrnp.  142C
300B20C4- OCH3~OGH3 HHHL OH3) A& (1:4); H2Q61:2); |-L 2443018
16C- NH SO2- phehyee.Cl HHHwp. |161C 307B2054 OCH36- QCH3 ( CH3) 2C2H204( 2:7); m
- agRocR:b;?gljgh{@? B3 aat LR o 1035 1645 QPPN MRl Tar e (1 3); H20
(1:2); np. 1PBG@|Bl6 |1 |CH |6-CH, 5-CFs H |HCI(1:4), H;,0 (1 2)
164 | B16 |1 | CH | 6-CH; 6-CF; H HCl1(1:4), H, O (1:1)
165 | B16 |1 | CH | 6-CON{CH;); H H HC1(1:3); H:0 (1:2)
166 |B16 |1 | CH { 6-CH, 5-C1 H |HCI(1:4); H,O (1:2)
22 |B18 |3 |CH |H H H HCl (1:4); B:0 (1:2)
167 {B27a |1 | CH | 6-CH; H H
305 | B16 |1 [ CH | 6-CH, 5-CH;, H
306 |Bl16 |1 |CH | 6-CH, 6-Cl H HCI(1:4)
Table 6
3 /
2 \:N 5]
H;N—-—CH—-CH;—N/\:>'NH—<\ D
Co. |Ex. {a R [R' |R° Physical data
No. | No.
168 { B27a | CHB-OH H H H H -
169 1 Bia | CHB-[-O-(CH;)»- [-CH; H B H HCI(1:5); B0 (1:2)
IN(CH);] -
152 | Bl6 | CH H H H CH; H HCI (1:4); H;0 (1:3)
170 i B20 | CH 3-NH,; H H H CH(CH,): | HCI (1:4); H0 (1:3)
171 | B20 | N }5-CH,4 H H H CH, mp. 175°C
172 i B20 { N | 6-CH;, H H H CH, mp. 126°C
173 | B20 | N | 3-CH, 5-CH; | 6-CH;| H CH,; HCI (1:4); H,0 (1:3);
mp. 208°C
174 | B20 | N | 3-CH, 5-CH, {6-CH;| H CH(CH,), | mp. 124°C
1751 Bl16 {N |H H H CH, | H HCI (1:3)
176 | B16 | N | 3-CH; 5-CH; | 6CH;| H H HCl (1:4); H;0 (1:1);
2-propanolate (1:1}
1771 Bi6 [N |H H H ethyl { H HCI (1:3); H.O (1:]1)
178 | B16 | N | 6-CH, H H CH, |H HCi (1:3); HO (1:1)
179 | B16 | CH{ 4-CH, 6CH, [H H H HCI (1:4); B,0 (1:2)
180 {B16 | CH] 6-CI H H CH; | H HCI1(1:3); H:0 (1:1}
181 | Bl6 | CH| 3-OH 6-CH; |H H H HCI (1:3); H,0 {1:2)




194B22b12NHCI H- CH3CH( CH3) 2 195B22b12NHH7- CH3- CH3CH( CH3) 2 7004
196131622NHHHHHet hanedi oate (2:7); H30 (1:2); n2. 170C 2 8 JAN 20024E \]/@
01/ 00611 PCT/ EPOO/ 05676 -82 Co. Ex. n*aR RbR RdPhysical data No.No. 197B
1612( CH3) HHHH 198B1612( CH2- phenyl ) HHHHHCI (1:3); H20 ( 1HH2FT
199B27a02Nwkdriidekih (1: 4); H20 (1:2) 200Bl al2CH2CH3- OCH3HrFIEPOP/4S676) -

(1:1); 2-propanolate (1:1) 201Bl al3NHHH BrHHBr (1:4); H20 (1:4) 2028
1614NHHHHHHCI (1:4); H20 (1:3) 296822b38%2NHCH3I—I- CH3CH(CH3) 2- * = position
pyridyl Table 8 R NH CH2-042-Na Co. X aRPhyS| cal data No.o.

203164- pyri ndi nyLNHAHCIT ((174) 7 H20:,( 1 ? 4%310% pyri .y%}::[l] JNHHHCH (1: 3) ;
H20 (1:1) 2Q5t31 2-p Ailm di nyl NHH "206163- pyjrt dagi nyl N 1:3); K20 (1:1)
207164, 6- di rethoxy: 4213y 2=py T di iy
208162- pyri rfil@? ppiN 13- QQHA) HXER:13H) |H
209166- met hyfl1321 pyé | Okyﬂi%l%ﬂ%ﬂ iHC | 1 A enHPO (1: 2H01 @4pH@anpliat e (1
1) 21076- nmetihyl 4 2- yr'}g %(C ) 3| 211254 (g M—K:I—BHCI
(1:4); H0O (tll.g‘é) ,%’ ¢ %ﬂ Svoth ‘é(( )STEG- OB NHH %CP@ ) Ryl
320302- pyri di ny I| NHHHC1 ’5 H2Q ( 1) 31b27ap, 4-di rfe 5 oxazdl yl NHH
185 | B16 | CH 3 OCH:CHICI 6 CH; H H H HC] 3) HO (1:2)
186 | B20 |CH H H H CH, | CH, HCI (1:3); H,0 (1:3);
mp. 170°C
187 1 B20 | N | 6-CH; H H H CH(CH,); | HCI (1:3); HyO(1:3),
mp. 200°C
188 | B20 | CHl H H H CH; [CH(CH,); |mp. 233°C
189 { B20 [N | 5-CH, H H H  |CH(CHj); jmp. 114°C
190 | B20 |CH H H H H  |CH(CHs)|mp. 50°C
25 | B2 | CHj3-C 5-CF;, {H H H
26 [B222 | CH| 3-OH 6-CH; | H H  |CH(CHa),
27 {B23 | CH] 3-0-(CH,),-OH| 6-CH; | H H H HCI (1:3); H;0(1:1)
28 |B24 | CH| 4-CH,0H 3-OH |5-CH,OH|H |H HCI (1:1)
192 { B27a | CH] 6-CH, H H CH, |H
299 | B16 | CH| 3-CN H H H H mp. 142°C
300 | B20 | CH| 4-OCH, 3-OCH; | H H  ICH(CHs); |HCl(1:4); HoO(1:2);
mp. 210°C
301 | Bi6 | CHB-NH-SO;-pheny| 6-Cl | B H H mp. 161°C
307 | B20 | CH| 5-OCH; 6-OCHa B H ICH{CHa); | C:H204 (2:7);
mp. 30°C
Table 7
| 4
2'\ )6
HzN—CH-CHz-Nq—
(CHQ)n
Co. {Ex. [n{* |a R* |R® R¢ R® Physical data
No. | No.
193 | B16 | 2{2 | CH. H H H H ethanedioate (1:3);
. H,0 (1:2); mp. 125°C
194 | B22b| 1|2 |NH Cl |H -CH, | CH(CH;);
195 | B22b| 1|2 | NH H -CH; 6-CH; | CH(CH3);
196 | B16 | 212 | NH H H H H ethanedioate (2:7);
H.0 (1:2); mp. 170°C




329162, 5- di net hyl - 4- oxazol yl NHHHC (1:3); H20 (1:1)

333165- net hyl - 3-i soxazol yl NHHHC (1:3); H20 (1:1) IZ|B JAN 2004
31727a2- net hyl - 5- oxazol y] NHHmwp. 115C, H20 (1:1) 32327a4-thiazolyl NH
32613165- phenyl -1, 2, 4- oxadi azol NHHHCI (1:3) 3-yl 2 8 JAN 1004 WD 01/ 00611
PCT/ EPOO/ O Co X. LaRPhysi cal data No. o.
3323162-(h§‘8§g§<’9@§t hyl)-5-NHHHCL (1:4): H2O (1:2) oxazolyl ey oesems
331163- net hyl - 5-i soxazol yl NHHHCI (1:3); H2O (1:1)

324162- (di net hyI am no) 4- CHZHHCI (I 4) 830 (1:1); thiazolyl propanol ate

(1 1) 32527 L e Llly 'LIII aLU| yl \41 ILII 31827(44 T = '_f_mha'ﬁ'Y'I—H'inﬂj—l42C
31225b2- pyr | @é- nyE"l\IHOI'—Z- QH20Hmp. |7 ¢ @16;@2- h' | - §Pbysixalolatal] NHHHG! (1:4);
H20(1: 1) TapNe ON¢. N' i HAN CH?- CH2L N N = . RhR Bhysical data No. No.
213B 162NCHR CAHR#6HO | £ 1IN, 14B {1665 N - CI-LI3-HHC1H( 1: 4); H20 (l 3) 215B
165NCH34- CHBIA g fsl} £ 2 gﬁ(:sﬂ“%) K16l GH3 5 O0C2 1, 4) 217B
162NCH35- C HHC 4) 1 H P2 8B : priopyl 2- c % H20
(1:1) 219B Lg@l\lc%éze’de Y EHBHC % : 4% H (10’§ 3351 bI g:'t]“% £ 1)
220B165NCH3P 2Bl | G 4) . HPEH(OSH: | H g 11?2014(} %:[1)
221B27a2CHCH35- [COOCRHEH [222B27a2QHCHY5- H5¢- Br -°-*Pf°Pa“°’a‘=(“
20y tBla |13 |NH H H -Br |H HBr (1:4); H;0 (1:4)
202 | Bl16 [1]4 {NH H |H H HCI (1:4); H,0 (1:3)
296 | B22b| 1| 2 [ NH CH.{ H -CH, | CH{CH;),[-
= position pyridyl
Table §
L
—s 0
Co. [Ex. a R Physical data
No. [No.
203 [B16 | 4-pyrimidinyl NH H HCI (1:4): H;0(1:2)
204 B16 | 2-pyrimidinyl NH H HCI (1:3); H,0 (1:1)
205 B16 | 2-pyrimidinyl NH H
206 B16 | 3-pyridazinyl NH H HCI (1:3); H;O (1:1)
207 B16 1} 4,6-dimethoxy- NH H HCI (1:4); H,O {1:3)
2-pyrimidinyl '
208 B16 | 2-pyrimidinyl NH HC1 (1:4); HO (1:1)

209 B16 | 6-methyl-2-pyridyl

8
Z
a
&
x

HCI (1:4); B0 (1:2);
2-propanolate (1:1)

210 B7 | 6-methyl-2-pyridy] CHIN(CHa)y] | -COOC(CHa)s

211 [B25a | 2-pyridiyl NH CH;, HCI (1:4); H,0 (1:2);
f mp. 224°C

212 B27a | 2-[C{CH;))-6-OH- NH H

4-pyrimidiny!]

320 B30 | 2-pyridinyl NH H HCI (1:4); HO (1:1)

319 [B27a { 2,4-dimethyl-5-oxazolyl | NH H

329 B16 | 2,5-dimethyl-4-oxazoly} | NH H HC! (1:3); HO0 (1:13

333 B16 | 5-methyl-3-isoxazolyl NH H HCI (1:3); H,O (1:1)

317 [B27a | 2-methyl-5-0xazolyl NH H mp. 115°C; H.O (1:1)

323 {B27a | 4-thiazolyl NH H

326 Bl16 | 5-phenyl-1,2 4-oxadiazol{ NH H HCI(1:3)

3yl




S * position monocyclic heterocycle 2 8 JAN 2004 WO 01/00611 -84 Table 10

Rb R HCH2-CH2-N--a ' b-N R PN PCT/ EPOQ 05676 Co. Ex. abR RbR Pz s/
data No.No. 141311CHCHHCOCH3H(cis); np. 126 15Bi 1CHCHHCOCH3H(tran ?;Aﬁﬂﬂm

200 223B16CHCHHHH(trans); HC (1:4); H20 (1:1); np. 210 291325aCHNCH3HH
224B25aCHNCH3HCH3HC] (1:5); H20 (1:3) Table 1 i ICH3 ii 0 H3Ct- OCHNMN
(CH 2)2-N wd31s0600. Ex. npR LPhysical data No. No. PCT/EP00/05676
225B711H6- chl or o- 2- pyri dyl 8B71 1H6- et hyl - 2- pyrazi nyl 226B712H2- pyri dyl

227B711H5- met hyl - 2- pyrazi nyl 228B711 CH3Z5pyridyl 229B712H2- pyri dyl

230B71 | H4- et hyl -1 H-i ni dazol - 5-y] 231B7I ?HB nmet hyl - 2- pyrazi nyl
232B721H2- pyr|idyl. 238B71 1 H1, 4- di et iyl -TN-1 m|dazol - 5- .
234B71] Hi- pyr g%y ﬁ’;hy 235B701- 2- pyr [ i i Ayl h ’ Physicel date
236B731 H6- ( hydroxytre vty 23 FBFHHEA=di et h €OEC2H,) -
332 [B16 (hyéroxymemyn 52 |'NH H AB A N
oxazolyl
331 B16 | 3-methyl-5-isoxazolyl NH H HCI (1:3) H,O (1:1)
324 B16 | 2-(dimethylamino)-4- CH; H HC! (1:4); H;O (1:1);
thiazoiyl propanolate (1:1)
325 B27a | 2-methyl-4-thiazolyl CH, H
318 B27a { 2-methyl-3-furanyl NH H mp. 142°C
312 |B25b ] 2-pyridinyl NH CH,-CH,CH |mp. 151°C
316 B30 | 2-methyl-5-oxazolyl NH H HCI (1:4);H0(1:1)
Table 9
RC
— 4
FY;
lll*l b
R
HyN—CHy—CHa—~ C>' N—<\ D
Co. [Ex. |* R* R" R®  |Physical data
No. | No.
213 | B16 (2 | N CH,CHs | H H HCl(1:4)
214 [B16 |5 |N |H 4-CH, H HC (1:4); H,0 (1:3)
2151 Bl16 |5 [N CH,4 4-CH;,4 H HCI1(1:4); H,0 (1:2)
216 | Bl6 |2 [N CH; 5-CO0OC:H; -CH; |HCI(1:4)
2171Bl6 |2 [N CH; 5-Ci H HCI(1:4), H,0 (1:2)
218 | BI6 |5 |N 2-propyl | 2-SCH, H HC1 (1:4); H;O (1:1)
219 | Bl16 |5 | N C.Hs 2-CH, -CH,; [HCI(1:4); H:O (1:2);
. 2-propanolate (1:1})
220 | B16 |5 | N CH, 2-CH, 4-CH, |HC1(1:4); H,O(1:2)
21 |B17 |2 [CH |[CH; 5-CH, H H,O (1:1)
221 { B27a |2 |CH | CH, 5-CO0OCGHs |{H
222 | B27a |2 |CH | CH;4 5-COOC;H; | 4-Br

* position monocyclic heterocycle



1Hirrtidazol-2- | 2 8 JAN 2804 WD 01/00611 PCT/ EPOO 05676 -85 Co. Ex.

npR LPhysi cal data No. No. 238B7| 1CH32- pyrazi nyl 78 JAN 2004
239B711 H3, 5, 6-tri met hyl - 2- pyrazi nyl 240B71I Et hyl 2- pyr azi nyl

241B71 | CH36- et hyl - 2- pyrazi nyl 242B71 1H5- chl oro-1 -net hyl -1 H i m dazol - 2-yl

243B71 |1 H4, 6;di I-2-pyridy| 244B711H6-br0nD-2-pyridyIpCTmemmmﬁ
(B

245B711H6- )-2-pyridyl 246B7I11 HL, 5-di net hyl - 2- pyrrol yl
247B711H6- met hoxy- 2- pyri dyl 248B711H4- chl or o- 2- pyri dyl

249B71 1H4- met hoxy- 2- pyri dyl 250B71l H2- p¥r i mi di nyl

251B711H3- met hoxy- 6- et hyl - 2- pyri dyl

252B711H6- mel#gig 18- (- O C2H. - O C2HD) - 2- pyri dyl

253B711CH36- hydr oxynet hyl - 2- pyri dyl B711H6- br ono- 3- pyri dyl
9B811H2- (1, 1-di net hyl et hyl ) - 6- hydr o pyri m di nyl
255B811H1- (phenyl net hyl ) - 1H i mi daz®l -2- yIr’

256B81 1H1- ( 2- gr opyl ) - Z= (- S CH3) - 1} i phdazol - 5-yl
257B8I | CH36- ghf oy 0e2-prydyl,
2%%HH1aw| Z, 4-'di metyl- | H i g -5-yl H20 (1:1)

259B811H3- hy FOXY-6- nthwl 2- nvr|dll 260B811HA-6 Hlnnfhnxu 2

=—orotp

Ryrim dinyl
261B81I H5- ( - QCZIZ?HS)- 2- pyk azZi nyR‘ 262881 | K1, &; 4. {Physirel dawl -I H i dazol - 5-yl

10B9al | H3- ( - N&AmC] ) - 6- Iret Hyl - 2- pyri dyl |263B9all1H6- (- CH2- O CHB) - 2- pyri dy]
11B9b11H3- ( -

CAH T rret h yhi dyl .

12B10al | H6- chi‘or|o B! p%??dé%ln " bePERE] ﬁ% P %;f 330B711H2- et hyl -4
net hoxvcar bop!31- Qiléxciféll §H | % @@ﬁHWD}b?/ OOST‘I‘S) mp- 2

223 | B16 |CH | CH H H (trans); HCI (1:4);
H,0 (1:1}; mp. 210

'F

29 |B25a |CH [N |CH, H H
224 | B25a |{CH | N | CH;, H CH, HCl (1:5); H,0 (1:3)
Table 11
I
(CHR®),
CH, © L
H3C+0—2—HW(CH2}3_Nr>_HN_< :@
5 CH3 \-(CHz)p N
Co. | Ex. n |p |R L Physical dala
No. | No.
225 | B7 1 |1 |H 6-chloro-2-pyridyl
g8 |B7 1 1 | H 6-methyl-2-pyrazinyl
226 |87 |1 |2 |H |2-pyndyl ‘
227 { B7 1 {1 |R 5-methyl-2-pyrazinyl
228 | B7 1 |1 | CH, | 2-pyridyl
229 | B7 1 (2 |H 2-pyridyl
230 { B7 1 11 {H 4-methyl-1H-imidazol-5-y]
231 | B7 1 11 |H 3-methyl-2-pyrazinyl
232 | B7 211 |H 2-pyridyl
233 | B? 1 {1 {H 1.4-dimethyi-1H-imidazo}-5-y)
234 | B7 1 ({1 {H 4-pynmidinyl
235 | B7 011 |- 2-pyrimidinyl
236 { B7 1 1 |H 6-(hydroxymethyl}-2-pyridy)
237 | B7 1 {1 {H 1,4-dimethyl-5-(-COOC;H;s)-
1H-imidazol-2-yl




-86 Tabl e 12 PCT/ EP0O0/ 05676 Co. Ex. R ', RaZRbR aRdPhysical No. No. data
264B7H, HOCH36- OCH3CH2H 265B7H, HHHN( CH3) H 266B7H, HHHN( CH2- C6H5) &Egﬁﬁa@m
HCl 6- Cl NHCH3 268B7H, HCH36- CH3NHCH3 269B7H, HH4- O NHCH3 270B7H, HH7*
271B7H, HH6- NO2NHCH3 272B7H, HNO2HNHCH3 273B7H, HH7- CH3NHCH3 274B7H,
HH4- CH3NHCH3H20 (1: 1) 275B7H, HH et hoxy- NHCH3 ar bony3 276B7

; §%|§E|L§§°"§?’§B7H,

HH hydr oxy- Rf{$8%t hyl 277B7H, HCF3HNHCH3 278B7H, HH6- CF
HHHNH- CO- N( CH3) 2 28087H, HC HNHCH3 16B12CH3, CH3HHNHH 17B 13H, H- NH2HNHCH3
281B 13H, HH6- NH2NHCH3 19B 15- CH2OH, HHEINHH 2 B JAN " 149, WD 01/00611 - 87

Table 13 r(CH)p L---N ~(CH)i (NH) \-(CH2) PCT/EPQQ 05676 Co. Ex. Dmo
paR RoLPhysi ¢ai, data|, |, |re L Physical data

No. | No

238 | B7 1 |1 | CH; | 2-pyrazinyl

239 | B7 I {1 |H 3,5,6-trimethyl-2-pyrazinyl

240 | B7 1 |1 | Ethyll 2-pyrazinyl

241 { B7 1 {1 {CH, | 6-methyl-2-pyrazinyl

242 | B7 1 (1 (B 5-chloro-1-methyl-1 H-imidazol-2-yl

243 | B7 I 11 1H 4,6-dimethyl-2-pyridyl

244 [ B7 111 |H 6-bromo-2-pyridyl

245 | B7 i1 [H 65-(-COOC,H;)-2-pyridyl

246 | B7 1|1 {H 1,5-dimethyl-2-pyrrolyl

247 [ B7 1 {1 |H 6-methoxy-2-pyridyl

248 | B7 1 11 |H 4-chloro-2-pyridyl

245 | BY 1 |11 |H 4-methoxy-2-pyridyl

250 | B7 1 |1 | H 2-pyrimidinyl

251 | B7 1311 |H 3-methoxy-6-methyl-2-pyridyl

252 | BY 1 1 |H 6-methyl-3-(-0-C,H,-0-C;Hs)-2-pyridy]

253 [ B? 1 |1 | CH; | 6-hydroxymethy)-2-pyridyl

254 | B7 111 (B 6-bromo-3-pynidyl -

9 |BS8 1 (1 |H 2-(1,1-dimethylethyl)-6-hydroxy-4-
pyrimidiny]

255 | BB 1 |1 'H 1-{phenylmethyl)-1H-imidazol-2-y)

256 | B8 1 |1 |H 1-(2-propyD)-2-(-S-CH;)-1H-imidazol-5-y]

257 | B8 I |1 | CH;| 6-chloro-2-pyridyl

258 | B8 I {1 |H 1-ethyl-2,4-dimethyl-1 H-imidazol-5-yl H,0 (1:1)

250 | B8 I |1 1H 3-hydroxy-6-methyl-2-pyridyl

260 | B8 1 |1 {H 4,6-dimethoxy-2-pyrimidinyl

261 | B8 1 (1 |{H 5-(-COOC;Hy)-2-pyrazinyl

262 | B8 ] 1 [ H 1 24-trimethyl-1H-imidazol-5-yl

10 {B9a {1 11 |H 3-(-0-C;H,C)-6-methyl-2-pyridyl

263 | BOa 1 (1 tH 6-(-CHy-O-CHa)-2-pyridy]

11 |B% |1 |1 |H 3-[-0-CH,-N{CH;);)-6-methyl-2-pyridyl

12 (Bl0a |1 |1 |H G-chloro-3-pyridazinyl

13 |BIOb (1 |1 |H 3-pyridaziny!}

330 | B? 1 {1 {H 2-methyl-4-methoxycarbonyl-5-oxazolyl




No. No. 11 6B51021CHHHH 283B27al1l011NHH ( CH2) 2- NH2HC1 (1:4), H20 (1:1);
2-propanolate (1: 1) 284B27allllNHH (CH2) 2- NH2HO (1:1)
285B27al1102CHHH (CH2) 2- NI - 12HC (1:4), H20 (1: 1); np. 205C 286841}82"@‘1}3{1%
30B260111CHH3HCH( CH3 - CH2- NH2m p. 85C 5 Co. Ex. R LPhysical data No.No. -N
NH - (CH2) i wWHA®me&$8B25aH ! ~1~ J ~~~ ° 289B4H- N NH  PCT/EP00A5676

309B) 9H NH (CH2) 3- NH2HCI (1:3); H20 (1:2)

347B16H NH CH( CH3) - (CH ) 2- NH- ( CH2) 2- NH2HO (1: 4) ;
345B19H N( CH3) - ( CH2) 3- NH (CH2) 2- NH, HCl F1:4); H20 (1:1) 346B 19HHO (1:4);
H2O (1:1) -NH--~LNH-_,,--, NHS 2 8 JAN 2004 WD 01/ 00611 -88

PCTI EPOO 056¥&8Medg Ex. R LPhysical data No. No/./ \

2- propanol ate (1:1)

2

N~ R4
CH3 ? FF[ N2 4\ Rb
H;,C—‘—O-—(]:——HN-——C'——CHz—ND——a A j@{
CH,y lllﬂ :q ;\}-:c

Co. | Ex. |R¥,R" R" R° a R* Physical
No. | No. data
264 | B7 |HH OCH, | 6-OCH, | CH; H

265 | B7 [H.H H H N(CHa) H

266 (B7 {H,H H H N(CH;-CHs)| H

267 | B7 | H.H Cl 6-Cl NH CH,

268 (B7 {H,H CH: | 6-CHy NH CHs

269 1B7 |H.H H 4-Cl NH CH;

270 | B7 |H.H H 7-Cl NH CH,

271 1{B7 |H.H H 6-NO, NH CH,

272 (B7 {H,H NO, |H NH CH,

273 | B7 |HH H 7-CH,3 NH CH; :
274 |B7 |HH H 4-CH, NH CH, 1H0 (1:1)
275 |B7 |H.H H H-ethoxy- | NH CH,

carbonyl
276 | B7 |HLH H p-hydroxy- | NH CH;
methyl

277 |B7 {H,H CF; |H NH CH;

278 | B7 |H.H H 6-CF; NH CH;

279 | B7 |H.H H H NH -CO-N(CHj):

280 [ B7 |H.H Cl H NH CH,

16 |BI12|CH;,CHs |H H NH H

17 |B1I3|H,H -NH; |H NH CH,

281 | BI3| H. H H 6-NH, NH CH;

19 [BI15y-CH,OH. H | H H NH H




341B25aH0 HCl (1:3); H20 (1:1) - NH~~NH2 313B25cOH NHCH2CH( OH) CH2NH2 Tabl e
151 RAO HNCH-N-~ -CH2 ( 2 ~ 2)r,-CH  Co. Ex. anR‘Riz‘RaRiP?ﬁM:al

data No. No. 290B 1603- OH6- CH37- CH3HHHC (1:4); H20 (1:4) 2004
291B22b03- OH6- CH37- CH3HCH- ( CH3) 2- 292B22bH03- OH6- CH37- CH3HCH3HCI ( 1: 4) ; H20
(1:3) 2938%%&%@]:@- CH37- CH3HCH- ( CH3) 2- 195B22bH06- CH3H7 pchigbiartsé6-H3) 2-
303B28H16- - HO1- 1H2O (1: 1) 304B22bH06- CH3H6- CH3HCH- (CH3) 2- 342B
16HO3- OH6- CH35-Cl 7- CH11HCI (1:4), 2-propanolate (1: 1) 348B

16HO3- OH6- CH35- Br 7- CH3HHC] (1:4) 351B2243H03- OH6- CH34- CH3HCH- ( CH3) 2HC1

(1:4); H20(1: 1) 340B16H03- OH6- CH34- CH3HHHCI (1: 4); H20 (1: 2)

344B16H03- OH@atEH34- CH36- Cl HHO ( 1: 4); H20 (1: 4)

349B16H03- OH6- CH35- ( 4- f | uor o- HHHC - 4); H20 (1: 2) benzoyl)

350B16H03- OH6- CH36- ( 4- f | uor o- HHHCl (1} 4) ; H20 (1:2) benzoyl) 355B

16HO3- OH6- CH37- CH3HH 356B 16 = N 7- CH3HHCAHAO4(1: 1) ; H2O(1: 1 357B 16H
Y a
/‘(CHZ,p N 2
L—N (CHz)n—(NH)nr—<\ I
\(CHZ; NN
Rb
Co. [Ex. |[n|m jo|pta R" |R" |[L Physical daia
No. | No.

6 |B5 1{0 (2} 1ICHI/H |H |H

283 |B27ay1{0 |1j1{N jH |H -(CH;)-NH: HCI (1:4), H,O (1:1);
2-propanolate (1:1)

284 {B27a |11 [1{ 1[N |H |B |-(CH)»NH; HCI(1:1)

2851B27 | 1)1 [03J2|CH |H | B -(CH;)-NH; HCI (1:4), }|0 (1:1);
mp. 205°C

286 | B4 11 |0j2|CH|H |H |H
30 |B26 |0{1 |1|1]CH CH;|H | CH(CH;)-CH,-NH; |mp. 85°C

Table 14
Ra S
o
N7 CH,
N
L <\
) N
Co. | Ex. {R.. L Fhysical data
‘ Ne. | No.
288 | B25a | K —1~1C>—I~IH--(CI+12)2—-NH2
4 : \]
289 |B4 [H —N NH
309 | B19 |H . |-NH-«(CHz);-NH: HCI (1:3); H:0 (1:2)
347 | Bl6 |H -NH-CH(CH;)-{CH.);-NH-(CH:2);-NH;  |HCI(1:4);
2-propanolate (1:1)
345 |B19 |H -N{CH;)~(CHai):-NH-(CHa);-NHa HCI (1:4) H:.0 (1:1)
346 | B19 |H & HC (1:4); H,O (1:1)




03- OH6- CH37- CHBHHOQHOOB( 1: 1) ; H30(1: 2 | 353B 16H03- OH6- CH37- CH3HHHC (1 : 4)
H20(1:5) 1 0 JAN 2804 WD 01100611 -89 Table 16 L-N PCTI EP00105676 Zgg
abR LPPhysi cal data No.No. H3C 9522bHH-Q::0,1 N C CH3 Hc\ H20 ( 129)JAN 2004
9722bCHCHS- Cl - CH2- CH( NH2) - CH(CH3) 2 CH3 H3C 9822bHHH- CH2- CH( NH2) - CH( CH3) 2 N
C| OH3 HAHBr (I - 3).H2O 101bHNHHC143(1: |).C2H60 (1:1) HH5- O H
Nf CH3 21270V CHp- NH22, 4- di et hyl - 5- oxazol yi "erebhotel 2

3398H7- CH3- C(=0) - O CH2- CH3HO | N C113 369bHHH C(=0)- O C(CH3)3la3 Nei CH3
3725aHHH- C( =0) - 0- CH2- CH3HEN | np. 17 | Gss.

Co. { Ex. R, L Physical data
No. | No.
341 | B25a | H @“O HCI (1:3): Hy0 (1:1)

—NH. A _nn,

313 [ B25¢ | OB | -NHCH,CH(OH)CH:NH,

Table 15

A

H:MCHz)n—cn—cnz- C>»NH—<\

Co |Ex. |a |n|R R® |R® R |Rf Physical data

No. | No.

290 | Bl6 [CH] 0| 3-OH | 6-CH3{7-CH; H H HC! (1:4);H:0 (1:4)

291 |B22b N | 0| 3-OH | 6-CH;| 7-CH, H CH-(CHj)» |-

2592 [ B22b ICH| 0| 3-OH | 6-CH,17-CH, H CH, HCY (1:4):;H,0 ( 1:3)‘

293 | B22b [CH| O | 3-OH { 6-CH;| 7-CH, H CH-(CHj)2 |-

195 | B22b |CH| O} 6-CH;| H 7-CH, H CH-{CH3)=|-

303 1 B28 |CH} 1) 6CHs|H 7-CH; H OR H,O (1:1)

304 | B22b CH| 0} 6-CHs| H 6-CH; H CH-(CHa)a|-

342 [ B16 ICH| O] 3-OH | 6-CH,|5-C 7-CHal H HCI (1:4),

2-propanolate {(1:1)

348 | B16 ICH| 0] 3-OH| 6-CHs|5-Br 7-CH,| H HCI(1:4)

351 | B22b ICH| 0| 3-OH | 6-CH;| 4-CH, H CH-(CH,);|HCI (1:4):H,0 (1:1)

340 | Bl6 CH| 0| 3-OH { 6-CH;|4-CH, H H HCI{1:4%H,0 (1:2)

344 [ B16 [CH| 0| 3-OH { 6-CH;|4-CH, 6Cl |H RHC! (1:4);,H;0 (1:4)

349 [ B16 [CH| 0| 3-0OH } 6-CH;| 5-(4-fluoro-{ H H HCI (1:4):H:0(1:2)
benzoyl)

350 | B16 )CH|{ 0| 3-OH j 6-CH;| 6-(4-fluoro-| H H HCI{1:4):H,0 (1:2)
benzoyl)

355 |B16 LH| 0| 3-OH | 6-CH,;| 7-CHs H H

356 | B16 ICH| 0| 3-OH | 6-CH,|7-CH; H H CiHaOu(1:1),H0(1: 1}

357 | B16 [CH| 0§ 3-OH | 6-CH,} 7-CH, H H C.HeOs(1:11H;0(1:2

353 | Bl16 ICH| 0| 3-OH | 6-CH{7-CH, H H HCI{1:4),H,0(1:5)




N 527HH7- CH3- (CH2) 3- NH- 110 C(=0) OC( CH3) 3N CH3

5416HH7- CH3- (CH2) 1- NH- CH=OHU. HCi (1:4) N C113 CH2-P 3, 1 Ra 52 8 ﬂAN 1604
WO 01/ 00611 PCT/ EPQOI 05676 -90 Table 17 4 b 3N 11 Rb a-tr N Rc &
abcRaRbR‘LPhysicaI No. 0. dat a 34331bHHCHHS5- Br 7- CH33- hydr oxy- 6- net hyl - HBr
(1:3) 2- pyr|d|n 3381bHHCHHH7- CH33- hydr oxy- 6- et hyl - 2-pyri di nyl. CH CH3) ,
3520NNHCH- - %’&ﬂbf - ~r H2HH2- pyri di nyl np. 198C Pesaol sl
34327aCH(CH2)2 NH2HH2- pyri di nyl np. 186

22327aH2N( CH2) 2- NH2HH2- net hyl - 5- oxazol yJge-
1427bHH2N( CH2) 2- NH2HH- et hoxynet hyl -2- uran | 5 C. Pharnacol ogi cal exanpl e
Exanple CL : In vitro screening for activity against Respiratory S c ial
Virus. The pgfeagt protection against cytopatho]ogy caused by viruses
(anti viral activity or chﬁ%@) achi eved by tested conpounds and their
cytotoxicity (CC50) were, both4calculated from dose-response curves. The
selectivity of t ntiv sffect is represented by the 10 selectivity

i ndex (Sl), é§§£§e@+ﬂ§ vcghﬁb the CC50 (cytotoxic dose for 50% of the
cells) by the I ant i WTalZactivity for 50 %of the cells). Autopnated
tetrazoliumhased alo&;wﬁtrlqdassays wer e uﬂgd for det eipfifatd.@n of 1C50

and CC50 of tﬁgtN§o1pounjs. Hat-bottom 96-well plasticfmcrotiter}{trays
were filled ' NS

N
295 B22b ICH ICH | 5-C1 [-CH-CH(NH,)-CH(CH;): I )\

N H.0 (1:1)
297 [B22b |CH [CH | 5-C1  |-CH,-CH(NH,)-CH(CH), ) 3
L,
HyC
I\
298 B22b ICHICH | H  |-CH,-CH(NH,)-CH(CHs), ,I; )\CI
Gy
"ij:fj\ HBr (1:3).H;0
H,C
h02 Bla [CH[CH| 5-C1 | H I)
cn3
21 B27a N ICH|H  |-CH,-CHy-NH, 2,4-dimethyl-5-
oxazolyl
HO. N
339 B8 [N [CH | 7-CHa|-C(=0)-0-CH,-CH;, Ij\
N CH,

Hy

336 B9y ICHCH| R -C{=0)-0-C{CH;), m
CH3

337 B25a CHICH |H  |-C(=0)-0-CH.-CH; Ij mp. 171°C
N/
HO. N
352187 ICH |cH | 7-CH,|-(CH.),-NH- Ij\
C(=0)OC(CH,) N e
HO.
354 [B16 ICH ICH | 7-CH,|-(CH,)+-NH-CH=0 Ij\ HCI(1:4)

CHy




with 180 pl of Eagle's Basal Medium supplenmented with 5 % FCS (0% for FLU)
and 15 20 nM Hepes buffer. Subsequently, stock solutions (7.8 x flnaﬂﬂ ﬁfﬁmﬂ
concentration) of conpounds were added in 45 pl volunmes to a series o#
triplicate wells so as to allow simultaneous evaluation of their effects
on virus- and nock-infected cells. Five five- fold diluti Q$%3 e mde

o epdldysre

directly inH¥8™§rotiter trays using a robot system U Vi rus
controls, and HeLa cell controls were included in each test. Approximtely
100 20 TCID50 of Respiratory Syncytial ¥rus was added to two of the three
rows in a volune of 50 pl. The sane vol une of nedium was added to the
third row to k#8kddre the CytOtOXICIty of the conmpounds at the sane
concentrations as those used to ure the antiviral activity. After two
hours of incubation, a sus ensi (4 X R05 cells/nj) of HeLa 2 8 JAN 2004
wo 01/00611 PCI/EPCiYQS 91 s added to all wells in a volunme of
50p1. The cultures wlrey nc ba e S#Cin a 5%CX2 atnosphere. Seven
days after infection the cytotox¢0|ty?éhd t he ant|V|raI activity was

exam ned spectrophotonetrlcally To each well of the mcroliter tray, 25 ]

of a solutio grmerhy T {1 a0l - -ﬁL)-Z,b-dlphé %trlzolium
broni de) 5 wd<® & TBays ver e |Rur fer i|fcubat ed at :%?”f 2 hours,
after which tfh : renoved-f-#-om-gach—gup—Sel-ubil-zatt+enr—off t he
formazan cryg ] bHe¢wed by addi-Bg (108, pi-hRrqy-oparel- | HBoO3) etje

di ssol ution d anjcrystals ([werg Obtc? m fter the trays jhave
been placed qn & 10 m.n. [Final absqr bances jwere
read in an eify t er - conti¥ol 1|{&&@PpHd ﬁEﬁéﬁ“?W%ltiskan 10 MCC,
Fl ow Laboratqgri ¢ vel engt hs | (540 and |Bggidimg) . The [absor barnce
measured at 6 ti cgPFy: subtrlact ed from the abgorbance |at 540
nm so as t 33BN RH [efchettsNafiHnonHspedipydingbsor pt i| BR. 198&r tli cul ar
| Cso, CC50 artshs$ an aﬁhﬁb@g i nuTable 182bgaynbel ow|mpSsdablie 18
Co. No.IC50 (IPVMLQ 01330. 4L0>79.,2920. .0 3. 85199526

3510. 0006350. 9333981 2966’.’“6‘%@3"’(1)"?‘8%&;162 270./0126>
100. 08>7943 193(B 34 NOQECHeUNED . 12895(H11398maprome339. 5979,

1421. 258940. 2832 1452.|5119>50. 24>20 28 JAN 20 KStaadins: M1 1. Use ofl a

conpound for the manufacture of a nedicament for the treatnent of viral

5 C. Pharmacological example

Example C1 : In vitro screening for acti vity against Respiratory Syncytial Virus,

The percent protection against cytopathology caused by viruses (antiviral activity or
ICsp) achieved by tested compounds and their cytotoxicity (CCsp) were both calculated
from dose-response curves. The selectivity of the antiviral effect is represented by the

10 selectivity index (SI), calculated by dividing the CCsg (cytotoxic dose for 50% of the
cells) by the ICsg (antiviral activity for 50 % of the cells).

Automaled tetrazolium-based colorimetric assays were used for determination of 1Csg
and CCsp of test compounds. Flat-bottom, 96-well plastic microtiter trays were filled
with 180 pl of Eagle's Basal Medium, supplemented with 5 % FCS (0% for FLU} and
15 20 mM Hepes buffer. Subsequently, stock solutions (7.8 x final test concentration) of
compounds were added in 45 pl volumes 1o a series of triplicate wells so as 1o allow
simultaneous evaluation of their effects on virus- and mock-infected cells. Five five-
fold dilutions were made direcily in the microtiter irays using a robot sysiem. Untreated
virus controls, and HeLa cell controls were inciuded in each test. Approximately 100
20  TCID50 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 10 the third row to measure the
cytotoxicity of the compounds at the same concentrations as those used to measure the

antiviral activity. After two hours of incubation, a suspension (4 x 10° cells/ml) of HeLa



I nfections, wherein the conpound is a conpound of formula R i G t a
prodrug, N -oxide, addition salt, quaternary am ne, netal conplex o
stereochernically isoneric formthereof, wherein -al=a2-a3=a - reprzge’m@mﬂ
bi val ent radical of fonnula -CH=CH CH=CH (a-1); -N=CH-CH-M(a-2);

- CH=N- CH=Ch® f1@063) ; - CH=CH N=CH (a-4); or - CH=CH CH=N- ( a»@)EPIKRET6ci N each
hydrogen atomin the radicals (a-!), (a-2), (a-3), (a-4) and (a-5) may
optionally be replaced by halo, C.6al @/I , hitro, am no, hydroxy,

Ct _6al kyl oxy, pol yha] oCl. 6al kyl, carboXyl, arninoC .6al kyl, nono- or

di (A . 4al kyl )arni nod .aal k> yl, Cl.6al yI.1 car.bonyl . . I | kyl , or
a radical o%eﬂF ¥Rhifdgd O3 W%&%T%”’Eﬂzol%isg“gg%c Cz't’:&%%g%@%ﬁ%ﬁﬁgrégﬁz,
=CH- G - 6al kyh 5%=00,@tnosphere §e@nChyGailekipfecti@ the cyotonigditcald 1B afigidlul a W - - t

gA%k é(\ 52 %%i&f%ﬁggxh@} g cirbgholomelcRaIR). TY zachlwelof the ¥nikrotiter (r&3H25 jul (Ol 42) "

. { .. (Bb-3 -4) Ti-X - .. ‘oo C Y~
(b-5) (b-6) pirsplutioppEMd] 43%3&-(‘1%“!“6&?@%%%P)f“e'(%‘-“'%mwr_“?’%é”zﬁa?}i val ent
radi cal of feamdded - THR2rayowerCH(INRRR Obated X 37°E folRhous, afgg wijch thg( =0) 2, 0,

%g’ N%:O) ' N%&%?as 5%!(%mr2ngggmqg§)801ub%ggofﬂe fofehiz2f i3 tals Gk NRS' RS) ,
) or achieved by addingJIOO pl g-propanol. Complete dissolution of the formazan crystals

were obtained after the trays have been placed on a plate shaker for 10 min. Finally, the

absorbances were read in an eight-channel computer-controlled photometer (Multiskan
10 MCC, Flow Laboratories) at two wavelengths (540 and 690 nm). The absorbance

measured at 690 nm was automatically subtracted from the absorbance at 540 nm, s0 as

1o eliminate the effects of non-specific absorption.

Particular I1Cs, CCsp and SI values are lisied in Table 18 hereinbelow.

15 Table 18

Co. No.| ICsp (uM) [ CCsp (uM) SI

290 0.00013 >0.010 >79
292 0.00032 63.85 199526
s 0.00063 50.04 79433
297 0.00251 | >99.93 >39811

296 0.00631 19.95 3162
27 0.0126 |>100.08 >7943
192 0.0631 63.1 1000
144 0.1259 50.11 398
222 0.5012 39.59 79
142 1.2589 40.28 32

145 | 2.5119 >50.24 >20




X2 is a direct bond, CH2, C(=0O), NR4, Cl.4al kyl-NR4, NR4-CL. Qal kyl;
tis2,3,40r5 uis 1l 2,3, 4o0r 5 v 2 or 3; and wherebveach hydrog{em@;
in Ail and the carbocycles and the heterocycles defined in radicals { g];n
(b-4), (b-5), (b-6), (b-7) and (b-B) may optionally be replaced by R3;
with the proviso that when R3 is hydro or O .6al kyl oxy, then R3 can not
repl ace a hydrogen atomin the O positi'on relative to a nitrogen atom G
is a direct_bond or Cl.loal kanediyl; Rl is a nonocyclic heterocycle

sel ect ed f [4a08i peri di nyl, piperazinyl, pyridyl, pyrazinyl, pyridaziny),
pyriridinyl, pyrrolyl, furanyl, tetrahydrofuranyl, thienyl, axazolyl,

t hi azolyl, imdazolyl, pyrazol yI i soxazol yl , oxadi a o and .
i sot hi azol yll Use ofwicasapsing fardheomgryfectir pf &Wﬂ’@#ﬁ?ﬂtg" qgf’gﬁ with 1 or

wher e possi bk 8, wherki§ ou:?di%cém Sutasos Esrain S sel ect ed from hal o,
hydr oxy, am n@e%an“c{) B?car ox;r/n,% Cl - hal k;lgl Cl. Gal kyl oxy, C1. 6al kyl thi o,
Cl. 6ai kyl oxyCl4al kyl , aryl, ary]Cl.sal ky), aryld.6alkyl oxy,

hydr oxyd . 6al kyl , nmono- or di (Cl_6af\ky1) ar ni no, nono- or

di (Cl_6al kyl ) am nod . 6al kyl. pol yha¥ kyl , C1.6al kyl carbon +anmm no,
Cl. 6al kyI S02-NRS -, aryl - SO2- \ - C1 36aI(Ib yI oxycar bonyl, -C(=0)-NR

" R56, - CH2- CHz2- O) o-, haI o( CH2- 0", -, Cl.6al kyl oxy(-CHz-CH2-O) o-,
aryl C, . 6al ﬁl e, metal complex or
di (C1- 6a1k§a?/ ?n}’foi' ) "lﬂ:a ﬂfn}lldependentply isl 2, 3or 4 R
IS hydroge ,, [ ar bonyl , pytrolldlnyl
p| peridinyl@= hamﬁ‘p %‘ 1 %’}3 a/do ffo ﬁlﬁ substituted with N(R )2., or

, bal kyl substltu R6)2a8' ptlonally with a second, third or

fourt h subsrituent -8 om am hydr oxy, C3 Tcycl oal kyl,

C2_5al kanedi yl, pi p@HFEﬁ'ﬁ FCHnDno or di* &1 6al kyl ) ani no,

C, 6al kyl oxycar bonyCHFﬂHﬁH‘CHryl and a(P?D ®Xy; R3 is hydrogen, hydroxy,

C, . 6al ky), Cl-6al kyCH<CH-GHgN-Cl 6alkyk-54r arylC, -6al kyl oxy; R4 is h ydro
en, Cl- 6al kylwireiaexh@ydocgeh wlom iRythe raiicals R-1 R (62)REa3 ) &ed) anddepemtent |y are
hydrogen or Cl. 6al hammsrb&t@plée@db haloOC, 2B, affh, Ryitnol Bydzoxyt, oget her form a
bi val ent radi cal of 9] EnﬂnStheﬂlEyl o ot S hydr ogen,

Cl. 4al kyl, fornyl, ﬁ? ﬁ%wﬁkpl E,ﬁf}h - 86 WdrdXyCy salkyl, or a
su stl uen

Cl1- 6al kyl oxycar bony of " phenyl substitutéd wit h 1 or nore,
such as 2, 3 or 4, sel ected from hal o, b.ydroxy, C1.6alkyl,
hydroxyd . 6al kyl , pol yhal oCl. 6a| kyl, a Cl .4al kyl oxy; Het is pyiidyl,

pyrimdinyl, pyrazinyl, pyridazinyl. 2 accor di ng to claim1l wherein
t he corrpound is sel (L Sﬁ{:bl{(}g‘ 20100 - Ve EN-0H
yl . butyl)-4- p| perl }89 an ?HQ%(L%?WI -1 ek
benzi m dazo| - ﬁ% ) ‘hyI 3-pyridi nol tet rahydrochl ori de
nonohydr at €' 1%"“ fo WA noet hyl ) - 4- pi peri di nyI ) ami no)
-IH-ben2|mdazoI-I- yI]n'ethyI 3pyridina| [ll
t)- N (L-(2-amgno- 3- et hyl bgt yl d 6- chl -
(t) - N-(L- (2- amgno- 3- met hy liIY) - pi peri ln;@)_ chl gro /}—xt

Rz N Alk"'x]_ RI—N""‘C(BO)—"ﬁlk_}Nl_ V (CHIJ“

{CHa)
(b-1) (t-2) (b-3) {b-4)

n' \ ‘ ) h 1 /l/\ 2
b CH=X'— Y] N—X— U‘*—X i ¢ N—x3—
N \/
\[CHZ)\- (CHy),

(b-3) {b-6) {&-7) {b-8)

wherein Alk is Cy.galkanediyl,
Y is o bivalent radical of formula -NR% or ~CH(NR’R)-;
X'is NR®, 8, §(=0), §(=0);, O, CH,, C(=0), C(=CHy). CI-I(OH) CH(CH3),
CH(OCH;), CH(SCH;), CH(INR®R™), CH,-NR* or NR*-CHj;
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()-N-[1-(2-am no-3-net hyl butyl)-4-pi peridinyl]-6-chloro-1.-[(6-

met hyl - 2- pyri di nyl) et hy]]-1H benzi m dazol - 2-am ne; ()-2-[[2-[(3-am no-2-
hydr oxypr opyi ) am no] -] H benzi m dazol - | P%l ] met hyl ] - 6- et hyl - 3-pyridinol; N

1- (2-am ™. oethyl)-4-piperidir~yl]-1-[[3-(2-ethoxyet hoxy)-6-net hyl - 2-
pyridi nyl ) methyl) -1 H benzi m da of-2-am ne tetrahydrochl oride di hydrate;
()-N- [

1- (2- am no- 3- et hyh but P (25 or 4- I hyl -1 H
I m dazol -5-yl) rret%'y]s] 4[‘3}515%91 (ﬁ:ﬁﬂg}o% @]kpr;i !ﬁfi‘ﬂc‘(“ﬁﬁ(gmano- 3-
meLhyl but yl ) - 4- p| b- 6-chl oro-1- [(2-chl oro-

|, 4-di met hyl - | H-i I:rilsd]ai’-o3 450r5y| ) net hyl ) - I B benzi ni dazol - 2- ani ne;

N[ 1-(2-am nov&ethyphdutyl )-4- piperidin

- et hyb:hércb(r@acmty&mbmzaz@mrn AlmHd e tdide c;hﬁfﬂ&hﬂhdﬂﬂro@@&@ﬂeﬁwdam ne;
- N (1- (2- an poRseRy (v &rsﬁtma)l hﬂ'L) (13p-8) My opuonal be

I met hyl pyrazi ny F tgy rB;?}E i E,Q%Ol‘i de

i hydrate; (t)- % AR N0 wg"y lz:;k E; | '3, 5. 6-
thyl pyrazi nyr. [ﬂp]afe Fg?ﬂ%} - F@;\ téoq' rQng i

-(2-am noetk:ﬂ( oaen PBer i di nyll 1-[[3- (2 ehl or oet hoxy) - 6- et h yl - 2- pyri

| ] et ectipong R -witlantdiyli2- anine tri h¥dr ochl ori de di hydrate;

t [1- (B a'.m mn@:whmketmmwmsylcptcdﬁpnmw@m piperazinyl, pyridyl,

nyl ) 1- [ 3- ani pyraZingly pygdazinly), pptmidiny | bbb AumnplateubhyZrofenanyl nibienyl,

t et rahydr ochl exizdeyl tthiabalgl Bindazoﬁyl[ﬂﬁaﬂo[yl—:(cﬂamhlnmﬂhyo])d— dnd isothiazolyl,

pi peridinyl ] aghdedchhe®Richilt nlalopasimllibe substituted with 1 or where possible more,

dazol - 1-yl] WBEM 45263 BP4 NNbaridaeRnellerted froﬁﬁiaroah 605 Bintiol €Rino, carboxy,

vm

di
(

%

£)-2-[(2- . N |

E n)et hyl[ ( SHE | 0 L (wq 2 d 'M HEX d] oﬁf@,ﬁ - rimgrgi,a'(ijklynoI

2-[[2-[11-(2- 5 r| - I:F“% hy]-I
% gt e-?ﬁ ori de

H benzi rni d 'g}“-’ 134 a‘q% !
2- propanol at et 1) ;™
[Zp[[g (2- am folPlve PAPL-GHey *52 Coe ki 1"4;‘2 ?W}@}W%enm m dazo
- 1-yl]net hyQH?!GCHrE PD@m?W’PU‘Fﬁ%Pﬂk(]?WED 12{1“ + ami nopropyl ) - 4- _
pi peri di nyl pash misdepengentivs 112396/ ni dazol - |
-yl ) met hyl ] RémrbydwgenSfOpyyln ﬂmdi;ylcarmylaﬂymmemlvgmhmmvhpmma@eyl -[12-11
1- (2- am noet hhbjmﬁrpmqhﬁynCﬁ-)clgg/]bilhyhsuminuiedwmhﬁm ), Bk Gepdkylisubstituted

dazol -1 - yl') r nefimyNIR"E-aRe bt B whiiaisedond) thirébr faluyld sudetthan selectedfirbry dr at e;
2-[[2-([]-(2- aﬂ%ﬁmymwﬁ%? cnﬁrﬁywoaxmmmbrpénmh Brofio-6Edi (YL - | H-

benzlr n ?ﬁzasssﬁkw yl A, a9l mlm}lew ahydrochl ori de;
aarrinoet hy 1C ,

am no] -1 H b lk ﬁlﬁéloﬁllﬂr%ﬂ salkryl or. ary 1-salkyloxy;
e L;‘Pﬁ?f;;l SR Lt g

am no] - | H b a'z?fl < 1a néﬁkﬁg,ﬁgctgcrr{g%?]lbwélemp ?ﬁ gal ¢ of formrlla -(CHz)-

1-(2- amn03 pi peridi nyl {-6- rrethyl 2- pyri
di nyl ) met hy R’ ’Sh 'B%ﬁ‘?z maH‘aYbéPmE’ Mﬁ’éyéﬁﬁag‘”g é{%ﬂ" Yoy odrug, N-oxi de,
addition salt, qﬁi&flé?‘}'?&?@?nﬂm ne, netal conplex and stereochemically
i someric fornylihphesy¥or phenylisebstituted withhoumeres sieh 857 i AUTUREHINS of 2
medi cament f oseletted fromatatop hydroky, Cp.salkyl, hydroxyCi.galkyl, polyhaloC,.salkyl, and
Csalkyloxy;
Het is pyndyl, pyrimidinyl, pyrazinyl, pyridazinyl.

2. Use according to claim 1 wherein the compound is selected from
{£)-2-{[2-[{1-(2-amino-3-methylbutyl}-4-piperidinyl Jamino]-7-methyl-1 H-
benzimidazol-1-yl)methyl}-6-methy)-3-pyridine] tetrabydrochlonde
monohydrate; 2-[[2-[[1-(2-amincethyl)-4-piperidinylJamine]-1H-benzimidazol-1-
yllmethyl-3-pyridinol; (£)-N-{1-(2-amino-3-methylbutyl)-4-piperidinyl]-6-chloro-
1-[(1,4-dimethyl-1H-imidazo)-5-y) )methyl]-{H-benzimidazol-2-amine



viral infections, wherein the conpound is selected fro-3 2-[[2-

((1- (2- am noet hyl ) - 4- pi peti di nyl ) ani no] -5-ch) oro-7-nmet hyl -1 H 28 JAN 2000
benzi m da2, ol - 1-yl ) met hyl ) - 6- net hyl - 3- pyri di nol tetrahydrochl oride
tetrahydrare; N[ 1-(2-am noethyl)-4-piperidinyl]-1-[(2,4-dinett

yl -5-oxazol yl ) met hyl ] -1 H benzi m dazol - 2- am ne;

N-[] - (2- at ni noet byl ) - 4- pi peri di nyl ) - 1- P#2, 5- di net hyl - 4-

oxazol yl )met hyl ] -1 H benzi m dazol - 2-am ne tri hydrochl ori de nonohydrate; 4-
([3-] [5-(rethoxynethyl)-2-furanyl )nethyl) 3Hi mdazo(4, 5- b]pyrldlne 2-
yl ] met hyl ] - 1- pi peri di neet anam ne;

1-(2- t hyl) - 4- dj
ma'g hy?mSnfgoxg?%ipé}))@{?ger : "}, rﬁ.l'ld ﬁ@H’%’ ﬁP&Qi@PWB‘%mPﬁ%d‘PW ﬁfBPBQ: M i de
monohydr at e; Nn[a[hgz}-t%yﬁmyﬂgmtthy] )JH%eﬂhpﬁﬁtazdl-wmlne1(-113(22[{1fﬁ3hyrhn652-

ool et S5 P T bl oo P )
Eilrlng%/ﬁrﬁcm or;fg.ea.mmhy’ﬁl%qﬁ;mndmyh%(ﬂ{amnnmmmywé-memw}é{| di . nylj 3- %Eg 4-
ot hy 15 oxar SR PRERAA e Rl B0 5t At At de el 1
pi per azi neet halaf?amino- 3-methylbuty])-4—p1pcnd1nyl] {-[(2-chioro- 14-d1melhyl 1H-
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- (
peridi nyl) - | ahind: p@.w:nm)(QSmglﬁ SyP-y-bipeBEiyIN - -({3.5,benzi m dazol - 2- am ne
I hydrochl ori de

no dr
[ (2- (di met hy{SMH dﬁ@l})ﬂ%@ \ﬂfﬂéd)%lf 1,%! rlFEPJHW‘i“o] -2-amine tetrahydrochloride
1H benzi ni daz airibgdmpte) (a)tN{1-J2-dminbJemi i lbetyl Hopipenidimd]-1- 6By dr ochl cni de

nonohydr at e 2-@{@%@&%&2&1 A1 5B shar 0% i S LtPto kb 1 a0
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o] et hyl ) - 4- pi pe enzim - |-

yl ) met hyl | - 2- riiperdi nyil @rabderpesbony)- étrveeﬂwsdqmyndanyllmcthyll -1H-

%H[ f) gngﬁn h)égzgl:ls%nﬁirﬁaﬂo}’b)a%ﬁ@)&':ﬂyﬁrocl;lloald% dih drale (2)-N-{1-(2-amino-3- ethyl ) - 4-
pi peridinyl] - 1mf\%‘ %HQ%P‘PSJ“PBY i‘rkls g'FV‘)“%PﬁS;BMJ I‘rf{[&ﬁ% ‘;“‘élnf yet hyl
4- [ [3-[(3- hydiraing- @nmﬂm:moad@mmmw|z)mnt[m5(tqanﬂndmtym¢ 3H—| m dazo[4 5
Y 2 AR ki L5k RS AREACdp sTREH-

di nyl ) met hy] | -tk tondeiAea)-2 42 1 { Zravining-3- mp&pl@mytbr%p@cadmﬁkmm]e?- et hyl

4-111-[(3- -
| H[l[oen[m( mi Sgnzg??&ygyyg%%&g@sﬁﬁ% aci}ﬂnecarl %Qgﬁgﬁa pyndma] 2§[2 [[1 (2 -2-

pyxi di nyl ) - ] H-HRRSERYIrA-Ripers wnol-§-chlnre-Amrihd d FbmAmideoliper | d| nam ne;
a prodrug, N qnu:ﬂahqu-adn&myam ﬁg&icﬁno] Cthl?&h@ﬂﬁvEMoﬁdlB lq:smpmb]aie (CONRkRX and
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vi rus i nf ecti olryljmethyl}-6-methyl-3- pyncunol {2)-2-{[2-[[1-(2-aminopropyl )4~
piperidinyl}amino}-4-methyl-1 H-benzimidazol-1-yljmethy) }-6-methyl-3-pyridinol
tetrahydrochloride trihydrate; 2-{[2-[[1-(2-aminoethyl)-4-piperidinyl)Jamino]-7-
methyl-7 H-benzimidazol-1-yljmethy]]-6-methyl-3-pyridinol tetrahydrochloride
dihydrate; 2-{{2-{[1-(2-aminoethyl}-4-piperidinylJamino]-6-bromo-4-methyl- 1H-
benzimidazol-1-y)Jmethyl}-6-methyl-3-pyridinol tetrzhydrochloride; 2-[{2-{[1-(2-
aminoethyl)-4-piperidinyl]amino}-7 H-benzimidazol-1-yllmethylj-6-methyl-3-
pyndinol tetrahydrochloride monohydrate; (+)-2-[{2-[{1-(2-amino-3-
methylbutyl)-4-piperidinylJamino]- 1 H-benzimidazol-1-yljmethyl]-6-methyl-3-
pynidinol; (2)-N-[1-(2-amino-3-methylbutyl)-4-pipeidinyl]-4-methyl-1-{(6-
methyl-2-pyridinyl)methyl]-1 H-benzimidazo)-2-amine;
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a prodrug, N-oxide, addition salt, quaternary amine, metal complex and
stereochemically isomeric form thereof.

3. Use of a compound for the manufacture of a medicament for the treatment of
viral infections, wherein the compound is selected from

2-[{2-[[1-(2-aminoethy!)-4-piperidinyl Jamino)-5-chloro-7-methyl-/H-
benzimidazdl-1-yl]methyl)-6-methyl-3-pyridinol tetrahydrochloride tetrahydrate;
N-[1-(2-aminoethyl)-4-piperidinyl]-1-((2,4-dimethyl-5-oxazoly))methyl]-1H-
benzimidazol-2-amine; N-[1-{(2-aminoethyl)-4-piperidinyl}-1-{(2,5-dimethyl-4-
oxazolylymethyl]-1H-benzimidazol-2-amine trihydrochloride monobydrate; 4-
([3-[(5-(methoxymethyl)-2-furanyljmethyl)-3H-imidazo(4,5-b]pyridine-2-
ylJmethyl]-1-piperidineetanamine; N-[1-(2-aminoethyl)-4-piperidinyl}- 1-((5-
methyl-3-isoxazolylymethyl]-2 H-benzimidazol-2-amine trihydrochjonde
monohydrate; N-[1-(2-aminoethyl)-4-piperidinyl)-1-((2-methyl-5-
oxezolyl)methyl)-1H-benzimidazol-2-amine monohydrate; N-[1-(2-aminoethyl)-
4-piperidinyl)-1-[(2-methyl-5-oxazolyl)methyl}-1 H-benzimidazol-2-amine
trihydrochloride monohydrate; N-{1-(2-aminoethyl)-4-piperidinyl}-3-((2,4-
dimethyl-5-oxazolyl)methyi)-3H-imidazo{4,5-b]pyridin-2-amine; 4-({3-{(2-
methyl-S-oxazo]y])m:thyl]-BH-imidaon,S-b]pyriditi—?-yl]mct'nyl]-l—
piperazineethanamine; N-{1-(2-aminocthyl)-4-piperidinyl)-1-(4-thiazo} yimethyl)-
I1H-benzimidazol-2-amine; N—[l-(2~aminocthyi)—4-pipcridinyl]- 1-{(5-pheny]-
1,2,4-oxadiazol-3-yl)methyl]}-7 H-benzimidazol-2-amine trihydrochloride; 5-[[2-
([1-(2-aminoethyl)-4-piperidinyl]amino- 1 H-benzimidazol- 1-ylJmethyl-2-
oxazolemethano) tetrahydrochloride dihydrate; N-[1-{2-aminoethyl)-4-
piperidinyl]}-1-[(3-methyl-5-isoxazolyl)methyl}-1 H-benzimidazol-2-amine

. trihydrochloride monohydrate; 4-({1-[[2-(dimethylamino)-4-thiazolylJmethyl])-
1H-benzimidazol-2-ylJmethyl)-1-piperidineethanamine tetrahydrochloride
monohydrate 2-propanolate (1:1); ethyl S-[(2-[{1-[2-[{(1.1-
dimethylethoxy)carbonyl]aminolethyl]-4-piperidinyl)Jamino]-1H-benzimidazol-1-
yiimethyl)-2-methyl-4-oxazolecarbox ylate; 4-[{1-[(2-methyl-4-thiazolylymethyl]-
1H-benzimidazo!-2-yl)methyl]- 1-piperidineethanamine; N-[1-{2-aminoethyl)-4-
piperidinyl]-1-{(2-methyl-3-furanyl)methyl]-J H-benzimidazol-2-amine; ethyl 4-
([3-[(3-hydroxy-6-methyl-2-pyridinyl)methyl]-7-methyl-3H-1midazo[4,5-
b)pyridine-2-yljamino)-1-piperidinecarboxylate; 1,1-dimethylethyl 4-[(1-({3-[2-
(dimethylamino)ethoxy]-6-methyl-2-pyridinylJmethyl)- I H-benzinudazol-2-
yl}amino-1-piperidinecarboxylate; ethy! 4-{{1-[(3-amino-2-pyridinyl)methyl}-

28 JAN 2004
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1H-benzimidazol-2-ylJamino}-1-piperidinecarboxylate; N-[1-(6-methyl-2-

pyridinyl)-7 H-benzimidazol)-2-yl)-1-(3-pyridinylcarbonyl)-4-piperidinamine;,
a prodrug, N-oxide, addition salt, quaternary amine, metal complex and
stereochemically isomeric form thereof.

4. Use of a compound according 10 ctaims 1 or 3 wherein said viral infection is a

respiratory syncytial virus infection.



