2 6°- DEC 2093 WD 01/ 00615 -1 PCT/ EPO0O/ 05677 RESPI RATORY SYNCYTI AL VI RUS
REPLI CATION I NHI BI TORS 5 The present invention is concerned with
benzi m dazol es and i m dazopyridines having antiviral activity, in?%gpeC 2003
particular, they have an inhibitory activity on the replication of the
respiratory syncytial virus. It further concerns their preparation and
conpositions conprising them as well as their use as a nedicine. 10 Human
RSV or Respiratory Syncytial Virus is a |large RNA virus, ﬁﬁﬁhﬁhs § the
famly of WesH&p§tkovi ri dae, subfam |y pneunovirinae togef er wth bovi ne
RSV virus. Human RSV is responsible for a spectrumof respiratory tract
di seases in people of all ages throufhout the world. It is the mgjor cause
of lower respiratory tract illness during infancy and chil dhood. Over half
of all infants encounter RSV in their first year of life, 15 and al nost al
within their fi RESPIRWIGRASYNCHIBALMBUSIREPLIGATIMNMENEBIT@REN can cause
| ung damage that persists for years and may contribute to chronic |ung
disease in later Tife (chronic wheezing, asthma). A der children and
adults often suffer froma (bad) comon cold upon RSV infection. In old
age, Ssuscehé piebdnt yivagian is comerred seth, bepaintidag)es dnd smidezapyi¢ipisinédPeéd in a
nunber of Qﬁiﬁ‘?lra %E&rt?ﬂn @ﬁ%ﬂf&ﬂﬁa@ Halk 416hiBAGY aéiB%Y oh iiGepiizatichDf stiegni f i cant
nf'ection’w a

nortality. ) M1l viras from %ﬁ%l ven s.ubgrfqt()u ((j)o]ﬁgnsnot pr ot ect
agai nst a SEBERYUSNCYIR Hiree i YRhSLCPIFET ME\PTTRAEISE &G0 T e same subgr oup
in the fol ombigngrherhets webashair uikasiamfedeticon Wi th RSV i s thus common,
despite the existence of only two subtypes, A 25 and B. Today only three
drugs ‘have Recl rRRPGRES b sHRGiAIH IRl 1FBYRNA @Rk AénbdRohdy tnily, a

nucl eosi de ana oguelr&{)r vl des” an aer.osol treatnent f0ﬁ5§,evlilju9li_ﬁmﬁ \/

i nfection i%hPapBymvinga

pARRfamHlY PREVBRYVINFHRSOBRFES SAP PPYTE 85 S Adm §t ration,
the toxi ci tR8Y fsirskormniblSr & granoyefviesditioyy trachdiseposstin agrpla Hall@BGhl y vari abl e

efficacy I itmohgﬂo{lﬁhyaigrld.-fhgthg_trﬁ%r ch¥P of BB spifdREPirdeRiTlness daritg pal i vi zumab,
pol ycl onal _an

nonoc| onal _anti b0 _i.mmunosti mil.ant s, . are .ot ed to be

used in a prEverR gRildRged Crerigt og%’/l% wsse"f%u"&gggﬁdﬁﬁae_“gg gkgr?gﬂ%ffecti ve
RSV vacti neanbalngosedll witheh thair filst fved yearseThe3Bfectinngn yeyng children ¢aRLE%E vacci nes
L ai | ed tg PR @ﬁa%@&a{ &?siistéjlio?ﬁ%ﬁ?mdﬁﬁ pd}gﬂi‘ﬁﬁ@@ﬁ) chfbnﬁzomdia_sesinmmancgd

i sease durjng. subsequent i ction, .Life nuat e ave been
tried withFLGHLY E‘B%§§tgmé' égq%f P ﬁgragg%%u?tégﬁée"e%#%?&gﬁ%ii?'k/caci ous
non-t oxi ¢ asuhmespld upon RSN infeestonr Indid age agadenshilimageis MsreaEead8 RS2 6 DEC
2003 -2 EP-fi@eQ0rpBdedd in ERarfibd? 0P8Abréad of fituvobia 1nithe a4, rediPinga0, 144, 101
EP- A- O, é(il, 826, EP-A- q., 151, 824, EP-A-0, 232,937, EP-A-0, 295, 742, EP
0, 297, 6 peficaht meFalh 1 " \Wo 92 01697 descri be benzi ni dazol e and

i m dazopyridine substituted piperidine and piperazine derivatives as
ant i hi st am hifecsen with 2 ainisfram € givery subgroup does not protect against a su sequent

infection with an RSV isolate from the same subgroup in the following winter season.
Re-infection with RSV is thus common, despite the existence of only two subtypes, A
25 and B.

Today only three drugs have been approved for use against RSV infection. Ribavinn, a
nucleoside analogue, provides an aerosol treatment for serious RSV infection in
hospitalized children. The aetosol route of administration, the toxicity (risk of

30 teratogenicity), the cost and the highly variable efficacy limut its use. The other two
drugs, RcespiGam® and palivizumab, polyclonal and monoclonal antibody

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

Other attempts 10 develop a safe and effective RSV vaccine have all met with failure
35  thus far. Inactivated vaccines failed to protect against disease, and in fact in some cases

enhanced disease during subsequent infection. Life attenuated vaccines have been tned

with limited success. Clearly there is a need for an efficacious non-toxic and easy to

administer drug against RSV replication.




5 serotoni ne antagoni sts. WO 98/ 31363, EP-A-0,747,363 and WD 98/ 55120
relate to benzi m dazol e and i m dazopyridine derivatives having antiviral
activity. WO 98/10764 describes the use of 76 DEC 2003
2-[2-[4-[(4-chl orophenyl ) phenyl nethyl]-1 10 pi perazinyl ] et hoxy acetlc aci d
for the treatnent of diseases induced by the respiratory syncytial virus.
Tidwell et al., J.Med. Chem, 1983, 26, 294- 298 descri bes aromati c am di nes and
their ability to block respiratory synetial virus induced cell fusion and
to inhibit plasmn, urokinase, thronbin and trypsin. 15 Chiba et al.

Bi ol dF’Barmﬁ*:A -0;00339%, EM(%)O%J@?lEiJO&% 1d1%§}3r7l s A tghes4i, rghi bi t ory effef: of
rraonenzazol es on VIT re catl on | VITI S I venti on
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their prodrgps. onﬂwlﬂieWO@Qdymwrdemltz& @enzqmaia@meana iaitapgsridinet al

conpl exes and _stereochem i SO erel n-a
represents HUSHRERdgHRerIiRG @Zﬁp%qr 1"3“‘2@ o téﬁ%glgsgr

- N=CH- CH=Chefétorine anfabBistSH=CH- ( a- 3) - CHECH- N:CH(a 4) or

-CH=CH CH=N- (a-5); wherein each hydrogen atomin the radicals (a-1), (a-2),
(a-3), (a-4) and (a-5) may optionally be replaced by hal o, Ci-6alkyl,
ni tro, am n®O BgENd63; EP3A-0C14 763 3kanld AKX, 98¢ 126 a¢lat€ 1o Bmmpidam}alabd)xyl

I noCl- 6al k 6al kyl ,
?:T ggl kyl gxﬂf%g%ogﬁn me%elavaq vg%a\g% é}fivlrgm&i g’}r agl cgl of formula 2 6 DEC
2003 aryl wW&D 8BH 07 d@cabes th@%@(f - [MFihFlpropbenyDpemioetislt ky | . =N-OH or
=N-O-C {4 G%M}azmg]bﬁoﬁy LRHE Gl 1Of thE REieft SFisdRees 1%&&b%1hﬁésﬂlrd@'yN X |

syncytial virus.
Tidwell et al., J.Med.Chem.,1983,26,294-298 describes aromatic amidines and their
ability to block respiratory syncytial virus induced cell fusion and to inhibit plasmin,
urokinase, thrombin and trypsin.

15  Chiba et al., Biol.Pharm.Bull., 1995, 18(8), 1081-1083 describes the inhibitory effeft of

pyridobenzazoles on virus replication in vitro.

Thus, the present invention concerns the compounds of formuia (I)
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20  their prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and

stereochemically isomeric forms wherein

-a'=a’-a*=a’- represents a bivalent 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), (a-4) and (a-5) may
optionally be replaced by halo, C;_alkyl, nitro, amino, hydroxy,
30 Cjalkyloxy, polyhaloC,_salkyl, carboxyl, aminoCj.salkyl, mono- or
di(C.4alkyl)aminoC;.¢alkyl, C).salkyloxycarbonyl, hydroxyCi.salkyl, or a

radical of formula



(CH2}t Y, (CH2),, 5 (b-1) (b-3) (b-4) 2 6 DEC 2003 -3 |- H X ,(CH),,
(b-5) wherein Alk is Cl-6al kanediyl; Y is a bivalent radical of f%rdﬁflﬁm
-NR 2_ or -CH(NR 2R4) ; X is N4, S, S(=0, S(=0)2, 0, CH2, C(=O ,2
C(=CH2), CH(OH), CH(CH3), 5 CH(OCH3), CH(SCH3), CH(NR5aR5b), CH2-NR4 or
NR4-CH2; t is 2, 3, 4 or 5 *is 1l 2,3,40r 5 vis 2 or 3; and whereby
each hydrogen atomin Al k and the carbocycles and the heterocycles defined
in 10 radicals (b-3), (b-4) and (b-5) néy- optionally be replaced by R3;
with the proviso that when R3 is hydroxy or Cl-6al kyl oxy, then R3 can not
replace a hydrogen atomin the a positigpn relative to a nitrogen atom G
is a direct bond or Cl-10al kanediyl optisgally substituted with one, two or
three substituents sel ected from hydrodxy, ®¢1-6al kyl oxy, aryl]Cl-6al kyl oxy,
Cl -6al kyl thio, 15 @Bé{{.@l:—zﬁﬁ&l@(Ltj]lj,@g_—@j’_mkémf’b,@ﬂ@-[b =68 € CldBeyCHN-OH o1
C3- 6al kyl oxy( - CH2- CH2- l) aryl C1- 6al kyl oxy(-CH2- CH2. - 0) n-, am no,
nono-or di (Cl- 6al kyflﬂa{?ﬂ%@lkﬂi- 6al kyl oxycarbonylam no and aryl; R is a
bi cyclic hetgk a¢adé obRIrRGIzed from quinolinyl, quinoxalinyl, benzofuranyl,
benzot hi enyl”, benzi m dazolyl, penzoxazolyl, benzthiazolyl, pyridopyridyl,
20 naphthiridipyl, 1H imdazp[4,5-b]pyridiny 3H- i1 m dazo[ 4, 5- b] pyri di nyl,
i m dazo[ 1, 2-a] gyridinyl, 2, 8-al X1 4- di eki 5>—3-b] pyridyl or a radical
of formul a jRESVP_Lﬁ'kTXN" (CH2) m ~= 2)m ~N (@tR) m N {CT 12)m (c-2) (c-4)
(c-8) (c-5) (c-6) (c-7) 2z 6 pec %083 WO 01/ 00615 -4 PCT/ EPOO/ 05677

5 (b-1) (b-3) (b-4)



and said bicyclic heterocycles nmay optionally be substituted in either of
the two cycles wth 1 or where possible nore, such as 2, 3 or 4,
substituents selected fromhalo, hydroxy, am no, cyano, carboxy, 7§ DEC 2003
Cl-6al kyl, Cl al kyl oxy, Cl-6al kylthio, Cl_6al kyl oxy- Cl1-6al kyl, aryl,

aryl C1-6al kyl , aryl C1-6al kyl oxy, hydroxyd . 6al kyl, nono-or di (CLl. 6al kyl) 5
am no, nono-or di(CL. 6al kyl)am nod - 6al kyl, pol yhal od . 6al kyl, Cl

al kyl carbonyl am no, C, . 6al kyl - S02- NRS -3; aryl - SO2- NRSc-, C1-

6al kyl oxycar bonyl, -C(=0 -NR5cRId, HQ(- CH2-CH2-O) "-, hal o(-CH2-CH2-0). -,
Cl_6al kyl oxy(=§HZ- CH2- Q) 6-, aryl Cl - 6al kyl oxy(- CHZ-CHz-O),, and nono-or

di (C1- 6al ky¥ aﬁﬂﬁbk—-mz- CH2-O "-; each n independently is 1, 2, 3 or 4; 10
each mindepemdent!y is 1 or 2; each p independently is 1 or 2; each R2

i ndependently is hydrogen, fornyl, Cl-6al kyl carbonyl, Hetcarbonyl,
pyrrolidinyl -Bi peri di nyl, homopi peridinyl, C3_7cycloal kyl substituted with
N(R6) 2, or &.10al kyl substituted with N(R6)2 and optionally with a
second, t hiwberein Alkus Cheallengdikt i t uent sel ected from ami no, hydroxy,

g' ng/(kj loa' kyl, bG?‘ g%'ﬁﬁ?d_ 1'é?ﬁiradi<|za1 Bfg%hi&imlr or mH@JRF%ﬂi;( Cl. 6al kyl ) ami no.

. 6al kyl oxycar bonyl am no, ar a vl OxXy; shy. XY,

al kyl , Cl.6al kyl ngl,S I\H%“yﬁc&(-:éﬁi %5 )b?iéi‘% éi‘_‘ggcll@ﬁ:gi{v&@%’)i ‘gﬁﬁ(;‘g?%gen,

Cl_6al kyy or arylcgloSahkelisEda, CR?QRS“IR?R), GHg-NBShraR hCHadependent |y are

hydrogen or C1. 6al kyl; or 52 RSa and RSb, or R5c and R5d taken together

form a bival ent r‘a‘él%c%tl‘f‘%f’forrrula -(CH2)5- wherein sis 4 o0or 5 R6is

hydr ogen, C1. aal kyls, 1,205 mvdr,5;hydr oxyCl- 6al kyl , Cl1_6al kyl car bonyl or

Cl. 6al kyl oxycar bon}./slsz'J i Idi s phenyl or phenyl substituted with 1 or nore,
Bt e

such as 2, 3 or 4V ents 25 selected fromhal o, hydrox Cl.6al kyl ,

hydr oxyCi Saivkiieby gohyipdiogd ateel ik ¥k andthe carbogytles,ang,he hggrocydesdrfingdm
pyri m'diqul, pyr id{}}élﬁ’(bﬁérdﬂlg%h@m-_ﬁ)ﬁﬁfoﬁﬁdﬂﬁll befiplkied by BSedhith iioughout
this text nmeans the pharnacol ogically acc p%ﬁg e éj(l)@ﬁerlvat I Y83 £ -
esters and ani despfoyﬂéﬂlaﬂwnﬁhésm@é‘ﬂﬂﬁ‘?rﬁg* R e R R e T
the derivative i Shid?@ge%%dxﬁ%dfe%gpmicﬁﬂ%iaﬂedtd amitlogercmomounds of formul a
(1). The referengce odman,,and,.G | nan_.{ Th ol agj is of
Ther apeut i c@,‘s&"ﬁ‘fec%.n, 0 @OﬁwapffqlﬁOPPH?E.’IBI'—_SCIIISSJLEB%Qtmﬁ]B(%ngf {rvg(flérft?f%ati on of
Drugs", p. sdbsiibkendasectdirom hydrody Gysallgdo, ablG-salkylner Epgalkitae-por at ed.
35 As usgd herein,Cl, 3al kyl A QB r1 cof gk aupHdeds, neg-, st rai ght
or braniﬁeda%@rq%‘k)’iﬂéf’u%?{’%lé’%ﬁ ld%%%ghﬁgfégﬁ galﬁzééi}gg fﬁriomzl }tﬁo 3 carbon
atoms such amyl@psHyloxyeCizCH208.- DrRanogognags ¢4 eobYEamEd, o / EPOO 05677

propyl, 1- et byl abRydartdBshabdio dride@yl; C1- 4al kyl as a group or part of a group
f - ) . - - .
defines R! is a bicyclic heterocycle selected from quinolinyl, quinoxalinyl, benzofuranyl,
benzothienyl, benzimidazolyl, benzoxazolyl, benzthiazolyl, pyridopyridyl,
20  naphthiridinyl, 1 H-imidazo[4,5-b]pyridinyl, 3 H-imidazo[4,5-b]pyridinyl,
imidazol 1,2-a]pyridinyl, 2,3-dihydro-1,4-dioxino[2,3-b]pyridyl or a radical of formula
H H N /
N =
> Oy crn I
/ L7 X X~ (CHy)
(CHy)m X CHm N~ (CHm N m
(c-1) (c-2) (c-3)

(CHa) {CHzlyp Z S
= | lg = T Z | O\( e, [ | cs,
Xy Xy Xy N

{(c-5) (c-6) (c-7) (c-8)

(c4)




straight or branched chain saturated hydrocarbon radicals having from1 to
4 carbon atons such as the group defined for Cl-3al kyl and bUtyllﬁqﬂEQEﬁ
|ike; C2 alkyl as a group or part of a group defines straight or branched
chain saturated hydrocarbon 5 radicals having from2 to 4 carbon atons such
as ethyl, propyl, 1-methylethyl, butyl and the |ike; Cl.6alkyl as a group
or part of a group defines straight or branched chain saturated
hydrocarbon radi cals having from1l to 6 carbon atons sucqﬁﬁﬁﬁ$@$egroups
defined forWe$/WaSky| and pentyl, hexyl, 2-nethyl butyl the 11 ke;

Cl-9al kyl as a group or part of a grqup defines straight or branched chain
saturated hydrocarbon radicals 10 having from1l to 9 carbon atons such as

the groups der idr\)ec(::I c[i??(elet?crlt]iiygz?els @é& logfgcﬁuﬁwpet Nbstitur@E el ther e two gf{d@t hyl hexyl,

2- et hyl he SR ’ - as a group, or .part of’ a group
defines st malhdior wherepessiitB@res figh as 3.8t AatuBH PR SR IR™M4: cal s havi ng
Ij r omI 1 tohg.ﬁo;f:ﬁmla, @hma&Uf:):jCE._ﬁa]}tyﬂ]e:lgﬂm]m. Gefalkytbiof OrsalBYio®wml kyl and
ecyl, 2- non n e _l.i - [ > REL; D-

cycl opr opg‘lacf“ﬁ%‘%’l u 1?,9:1(1:13 (]:‘I %gh{t%%yﬁli’gx%%%%%if ﬁ‘ggj’é&ﬁ‘{“&ﬁgﬂ%{ l;

C2- 5al k&nedmiro, wend-piedi(GrisollyRaminaGraky npoldigle Cosalnt g HS%RO“Y rﬁ%/at ed
hydr oc ﬁr borr, g;lﬂﬂilisﬁgmﬁf&ngsd);{-lﬂﬂfcz 0, Galbyl ©atHbonya t OEE)NRTRAFIOF or  exanpl e,
1, 2- et hanedi - pr.0 i 1-4- i T 2- MV

2. 3 but anedHCHIOk: %ﬁlgﬁff%ﬁ%a{}-?)n-aﬁa@ﬁi&%?ﬂ- 1y Bg) RREGHA

subst i t ut eCHerCiBtORoztideyonogey wladanmet-CHerCHe{ddef i nition of R2, it is
meant to beasgubistidgetdently 3N, Qn®eocar bon atomthus formng a 20 spiro noiety;
Cl1- 4al kl%gedeia%l (?nec{eier}l%%nts'iié/?lo?@'t strai ght and branched chai n saturated
hydr ocarbon™TF adi tars ha ing froml to 4 carbon atonms such as, for exanple,
met hyl ene, cadh pindensagdrady i | or2; 3- propanedi yl, 1, 4-butanediyl and the |ike;
Cl_6al kanediapt R indepesdthtly B hyiliogdn, (em@1€ dalkymaddiy| Hacadbanlle hi gher

honol - 00f Y _ i ¥ o
e pont andn SRy, A bEAbBerddn P GARAMI RLOTE Glly R & BXATD ©

- ] % 25 é:l \ ﬁaltkarhedi yl is nmeant
to include Gl repsitnted ik R R aod ARG ARALLY RS SERIESTRE @B having from 7
to 10 cE bosbsainaaBsekued fras arfins, hedanyp Ce ;oydlpdikyl et sakkantidil, piperigingle t anedi yl |

,3' ’e?;nn?zao‘;]elﬁj%ﬁ%or;di@g‘%ﬂg@% y | ﬂ.(ia%g)x%%ﬁmh%lktﬁi-no,%yll&ﬁ@ yein before, the

. poi ety "when attached . to a carbon atom a
sul foxi de i & BYArQRFarYSERx Y cresd! Vlocaﬁagﬁiofﬁr“ryi@’cﬁﬂkéﬁ%aﬁy Qtﬂa%g\’%’ noi ety when
two of sai drRtiehybogneCatlkaodrad € oalkysul fur atom The term (=N-OH) forns a
hydr oxyl i mi ﬁ?’ st %d}/ﬁsegacﬁtéﬁcﬁﬁé}ﬁén?%&l b0t @G LARy); dhe tfer m hal o i 535 ;
generic_to fluo chlspro,_sbronmo _and i.odo.. . S | [ 0i ng an
her ei naf? er{l ﬁb&gsﬁa‘?r AR AR08 % FBT bd‘é?eﬁgfat% gglfd}a{&gﬁ%augq%gs defined as
nono- or powpdrahesrbsti it uted Cl-6al kyl, in particular nmethyl with one or

nore fl uor OR8Y QYT rogenOC, L aB¥BRGHS), hGdrbd yaQ FMaB thyAlk@¢arbanyf druor omet hyl . 1 n case
nore than oee n‘glo eq) atons are 2 6 DEC 2003 WO 01/00615 -6 PCT/ EPO0105677
LA K ogghar

attached to §P¥up within the definition of pol yhal oCL-4al kyl , they
may be the amykisphepyl atiphéret substituad wirhd OF PSEdsUGR po7- R Gy IOSEECTof | nes” a
bi cycl i @5hetgs-aa¥ohtnald) hdio R, ity 0pébkyC) ltkyl, polyhaloC calkyl, and

Csalkyloxy;

Het is pyridy!, pyrimidinyl, pyrazinyl, pyridazinyl.

The term prodrug as used thrr.;ughout this text means the pharmacologically acceptable
30  derivatives, c.g. esters and amides, such that the resulting biotransformation product of
the derivative is the active drug as defined in the compounds of formula (I). The
reference by Goodman and Gilman (The Pharmacological Basis of Therapeutics, gY
ed., McGraw-Hill, Int. Ed. 1992, “Biotransformation of Drugs”, p. 13-15} describing

prodrugs generally, is hereby incorporated.
35

As used herein C_yalkyl as a group or part of a group defines straight or branched chain
saturated hydrocarbon radicals having from 1 to 3 carbon atoms such as methyl, ethyl,



5 substituted. The substituents nmay be divided over both rings or they may
be attached to one and the sane ring. Wien any variable (e.g. aryl ﬁ%zﬁﬁa
R4, Rda, R5b etc.) occurs nore than one tine in any constituent, %E
definition is independent. 10 It will be appreciated that sone of t he
conpounds of formula (1) and their prodrugs, N-oxides, addition salts,
quaternary am nes, netal conplexes and stereochemcally isoneric fornms my
contai n one_Qr re centers of chirality and exist as stejgaghgseeal |y

| someric deﬂQ"mTE The term "stereochemcally isoneric forns" as used

her ei nbefore defines all the possiblesstereoisoneric forns which the
conpounds of formula (1), and their prodrugs, N-oxides, addition salts,

?J lrJ] ?te er ng{ Kep?@ﬂo{' elsm@dhyleinylsdne |tli%gik63(|3,|.4¥1kw)d§(ﬁt%&@aﬁr ] avgabmp/&ﬁnesnagnpgfssess
ss | i |

conpounds &éﬁ’@?’%@%h?ﬁn@?ﬂf%‘“ﬁe gﬁﬁoﬁd@% ﬁg%aqgs]'f |”n§g mean%c% Vi someric
forns, sai datoms sichpethe goup défitied fpralilzalkyl asd bytdond the lkadCapliias 8ners of t he
basi ¢ nol ec rFakt W6 b BoBp déie¥Rldig h% &aﬁched)cfhai h,@ kil yig@bori soneri c forns
of formul a ié% Ed th 0%2 co%aaé g %< . E ?é ‘ﬁle;}b‘q Lguaternary
am nes s Bl B1iRe ?’%% o ¢ carbon A §ug ésdﬂW’tpﬁOHy SMEPHAR Y BT ef er abl v
| ess than 5%3 likey Cbaalkyl(am gnoui: egwrttd a igro@dodaimgs nmghtprmmhatbclwn ess 25 than
1% of the of{fRfted BRIGabon ﬁu&raﬁfnshﬁgm&ahltu6lc§emaﬁtbﬁs §&ﬁlﬁ§thefgrd1b£ conpounds

of formula Vi ou e i the scope of
this i nvent'il%'ﬁ')d?/&g ffglé‘/él W@%?ykgf”fygdz T‘ﬁtb ‘é‘?’lrﬁ'gth?cgl(rifs of aﬁ(?’ 1588 \R/el | - known
by the . per senpagiof b igenipidefireh straight pr bra@hgbehainsetuzgied fydrocyben raélaaﬂﬁ s of the
conpoungs OfavirQ tFoth @ td ddarBnSudriQBEn WRE gbﬁpstdhﬁnedqmt@mymamswl

pharmceut 6o g S By FNRGRE il g ac TRy gty ch, or o

prepar at i ona foup é%fmeﬁ bleseght erprariched Wﬁﬁ%@éﬁﬂt@é@ﬁrkﬂf‘a@@éﬁ% bayme ff%‘?rbound Al l
sal ts, vvhettbelrodahﬁﬁrmms@wntdsqﬁlglro{,paaefe@aa&lce9my1ramtdaaple2mmiyuﬂegl within the
anbi t of the, HEeRRINT,] 759659&5;1(15‘%%@1? ﬁ%@l\s&%ﬁtﬂ%}c%p@:ﬁﬁept able acid and

base addition, sa rise the

t her apedl?-l 1:81¥° ‘5’ Qéla?@‘é"c ?‘P‘¥l aiélka‘&‘ida’la chi)?i%erﬁaﬁﬁ 8P|d é%?@ olr s whi ch

t he conpoungsurafed hedreaakan tddicaimaviap fremt2ao Seaon dihms plthpsdoenbmplal [y 2 6 DEC
2003 VIO O 93 Rnadiyi( qﬁyg%?d%qwbl%% o 38l Lo Rl aslilbbibRRigald s can
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hydr ohal i ¢ @&eiddfinitien ngzhlydsrrﬁﬂ)lﬁi torbb@uhsntumﬂabnobermbmamtihus Bwbingmi c, nitric,
phosphonpc ggeb hbiety! Ckﬁlkﬁ&,ﬁq&? deffks smam ls@ai @i RALSbIEMABd ERin samirateiX arrpl e,

acetic, ropanol c, oxyaceti c, ctic, uvi.c

et hanedi gi c)p“' H’ﬁ’lﬂéﬂ’hrﬁd“‘%ﬂ&‘f‘l‘% frem(} tod. Ca%ﬁ‘l‘ Afjims Butch ¥ r6r examg]e me"y]c"e
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;

25  C,salkanediyl is meant to include C, calkanediyl and the higher homologues thereof

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

As used herein before, the term (=O) forms a carbony] moiety when attached to a
30  carbon atom, a sulfoxide moiety when attached to a sulfur atom and a suifonyl moiety
when two of said terms are attached to a sulfur atom. The term (=N-OH) forms a

hydroxylimine moiety when attached to a carbon atom.

The term halo is generic to fluoro, chlore, brome and iodo. As used in the foregoing
35  and hereinafter, polyhaloC .calkyl as a group or part of a group is defined as mono- or
polyhalosubstituted C, 4alkyl, in particular methy} with one or more fluoro atoms, for

example, difiuoromethyl or tritluoromethyl. In case more than one halogen atoms are



dioic acid), maleic, fumaric, malic (i.e. hydroxybutanedi oic acid),

tartaric, citric, methanesul fonic, ethanesulfonic, benzenesul fonic,

p-tol uenesul fonic, cyclamc, salicylic, p-amnosalicylic, panoic ahti DEG &0
| i ke acids. 10 Conversely said salt fornms can be converted by treatnent
with an appropriate base into the free base form The conpounds of fornula
(1) containing an acidic proton may also be converted into their non-toxic
nmetal or amine addition salt fornms by treatnment with appr&q.r{épq&gsﬁﬂrgam c 15

and i nor gan‘?’@"lf%ess. Appropri ate base salt forms conprise or exanple, the
amonium salts, the alkali and earth g kaline netal salts, e.g. the
lithium sodium potassium magnesium calciumsalts and the |ike, salts

W th or gani;g,RaskSm afyBero fo@.mlpg{s%g h:‘}t]xﬂﬁof PHaldey Lanbn qk If3Gye Nydr abani ne

salts, and salts acl ¥or exanpl e, ginine, lysine
and the |i ame ol termaddition salt as used herei nabove al so conpri ses
the solvates which the conpounds of fornmula (1) as well as the salts

t her eof , arAg deldrided keréindbiove, R Abfirkes b bR AR hc&hﬁ:yél@tvhexamploﬁndmdy Bd es,

al cohol %t CSuid glq#lédh q‘hle 'Slﬁ:ﬁlltuglﬁ IIQ bé ﬁir.ri'&d 9\‘?@55"{5 %g%’ ?rqm\kﬂﬁag b@% :%Tﬁ'e?&ito

her ei nbéf ore I nes uat er ary anmoni um s e conmpounds of
formul a (1)°“a1’=“@‘85§3@3t‘818f0rm by reaction between a basic nltrogen of a
conmpound of forrmula (1) and an appropriate quaterni zing agent, such as,
for exanpl ewhdrangpiriadRak gyargiRERT, RAFEY REP &y ) BahuisGrore aiay biadrhélm 209

aryl al kyl haljde .. .0 chFifm’ls npdgg Gerdr benzyliodide.. Oher reactants with
good | eavi ng groups may al so be used such as aIkyI

trifluoronethanesul fo_nat es, al kyl nmet hanesul f onat es, and al kyl p-
t o uenesul flbii Reseppirciaiad thet seameyt theicampenss af fogagle (I a4 MErRPHRS. ni t r ogen.
Phar maceut i Z-akildys, adieptsalld, utandty amines) sneta Cdriigiexes Bhdit@eochémianlly i odo,

trifluoroaGetah@ fofidnd %SJit%%‘énT gﬂﬁorﬁ%‘%’nﬁ r£5f Ahat ar‘fd"%! stQ%s can be introduced

usi ng i on exc ange reS| e apprecrate hat the conmpounds of
formul a (1)stsregphemigdlydeamericiA8i ng, chel ating, conpl exating properties and
therefol® may exist as netal conplexes or metal chelates. Such netal ated
deri vat i vesThefternt@tecooionicully iomefiofoitib tas(Ligd Hteinbefvkededi@ek dllahe be i ncl uded

W thin the qﬁﬁﬁﬁ’l@ séfeofslékfi ot ﬁﬁﬁﬁh:bﬁ%@?&&&dﬁnd?ﬁ%@ﬁﬁ (L??t O tﬁcﬁr %510“ the

conmpounds o or mu SO exlI st nerlc Such
forns al t hotit Qﬁ‘dﬁ%?d‘jé‘k‘fﬂ ﬁalﬁ ﬂ'r'%"”l‘% PRUDESeF Rhysiplgically dunetippal Hmvé“‘éﬁrse i nt ended
to be incl udedposydst. Hilnless bthesogpeermbndde ipliced)xhe chewdeal designatonAf speci al

group 04q COMBPRURHEARIE tﬂ&ﬂﬁ%r@%%@lﬁe Qf:chéP]EHﬂélaﬁy fbther M8 Bii@ne or  nore
of the followmng restrictions a - IS a ornmula (b-1),
57 Lo, el aining g Shprmagnd e obhe b malbe PR o aby ol o
sel ect ed frowalasgathiofiyhe, mchmdwd))samcmwﬂormwrfmwﬁ(@rﬂylﬂ their@odoegsz ot hi enyl ,

benzi m daz OMelmdeb%ﬂ?soemels ¥t uatem;,t qhwxanu@wﬂraéopy bidsB¥hced with less

napht hi ri di rlllgn 10‘?'L prcfgagly%cs£ #mn S‘Q] l%){)rall'llglll lcss than Zﬂn% mos[ px’eéaral%]ngr Hdinyl,

25  than 1% of the other isomers. Stereochemically isomeric forms of the compounds of
formula (I) are obviously intended to be embraced within the scope of this invention.
As used hereinafter the terms trans or cis are well-known by the person skiiled in the
art.

30  For therapeutic use, salts of the compounds of formula (I) are those wherein the
counterion is pharmaceutically acceptable. However, saits of acids and bases which are
non-pharmaceutically acceptable may also find use, for example, in the preparation or
purification of a pharmaceutically acceptable compound. All salts, whether pharma-

ceutically acceptable or not are included within the ambit of the present invention.
35

The pharmaceutically acceptable acid and base addition salts as mentioned hereinabove
are meant to comprise the therapeutically active non-toxic acid and base addition salt
forms which the compounds of formula (I) are able to form. The pharmaceutically



I mdazo[ 1, 2-a] pyridinyl, or a radical of formula H_HN CH (CH'),
~Ui(CH2)m ~~ (CH2) m 2 nl(c 2) (c-5) (c-6) (c-3) (c- 7) (c-4) (c-8) pggE§qu
bi cyclic heterocycles nay optionally be substituted in either of the two
cycles 15 with 1 or where possible nore, such-as 2, 3 or 4, substituents
sel ected from hal o, hydroxy, am no, cyano, carboxy, C 1-6a|ky|, C

1. 6al kyl oxy, C 1l-6alkylthio, C 1-6al kyl oxy- Cl.6al kyl, aryl, aryl Cf-6alkyl,

aryld . 4kylw),lm&¥§jroxy01 6al kyl , nmono-or di (Cl. 6al kyl) - m@fgpgense@no- or
di (Cf - 6al kyl"')yam noCl . 6al kyl , pol yhal oCl- 6al kyl, Cl1-6al kyl car bonyl am no,

Cl. 6al kyl - SO2- NR6c-, aryl - SCJZ NR5C-, ﬁl 6al kyI oxycar bonyl, -C(=0) - NR5cR5d,
HO( 20 CH2-CH2-O) "-, hal o(- CH2- CH2- 0) , Cl1-6al kyl oxy(-CH2- CH2- O n-,

aryl Cl. 6al lgyd fﬁﬁc‘ac:@"@d:%a@ ghm c@ﬁ'@ni@ﬁﬂpbéﬂbtamed by treatmg thc basc fonn
di (C1- 6al k ndep ndent or 4;

am n ,
cach n i névéﬁeﬁab FApHAG 566 Apbyobri 6 s oML Gh U Moo gft . 55 © each
R2 i ndependugit dsyhyilrohdiig deidg erg, hydyachlpinc di bydrobroanip aeifl.uliysic, nitddopi peri di nyl
C3dCyC| ?al iﬁﬁbspﬁ&iﬂ:s%dﬁtﬂ‘}gl% a¥iid: ri!)rt haﬁc a&ilis ﬁ@h é‘soﬁﬁ léﬁ/zix)n ; ?@etubtpiﬁlﬁﬁom\q[ t 3 :C\IHRG
an i onal W a.second | ur ubsti t.ue ected from
am no, ﬁ-yd:}' yafmbc BEE: BIBYCREA I 81;5(5%?'3 (&fﬁ) Eﬁ%ﬁlfo%lﬁcﬁ riLl9e E@anfcycl oal kyl ,
C2- 5all kanedilqw aCl@s peleicdiumgiic, nratin 6i-eo hydgexyBltamdioka/dciBrhrkpgic, citric,
a . 6al kyl OW&WnB@ﬂ}zﬁhl@-fﬂﬂﬁﬁmuﬂéﬂ& bamn@ﬁmr@w,toluerﬁaﬂfomcbw&raﬁﬂ@n hydr oxy,

Cl. 6al kyI X I 1Cl R6 is hydrogen, C3-4alkyl,
fornyl , E P OSXh f'éa?f'gﬁ}c@%%% % onyl . 5 Another special group

of conpounds are those conpounds wherein -a' =a2-a3=a4- is a radical of

f or mul al0( a-Qonvergely said st formsIpn beveomverted bl Ercatmprt oVith an@pROPriase bassibunds ar e
t hose conpaudfis: pbefoghn Qis a radical of 10 formula (b-5) wherein v is 2,
and Y' is -NR2-. Also interesting corrpounds are those conmpounds wherein R2
is C _loal

| bstitu i g
t hose co np(l%}ﬁ& § uﬁ??l“é'f‘ %?#fe’@"‘]l Mli‘coa faining an a(glrgla: protEm 0t 5 88d LY. £ATRQuUNds are

their non-toxic metal or amine addition salt forms by treatment with approprate organic
15  and inorganic bases. Appropriate base salt forms comprise, for example, the
ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the
benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such

as, for example, arginine, lysine and the like.
20

The term addition salt as used hereinabove also comprises the solvates which the
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates

are for example hydrates, alcoholates and the like.

25  The term “quaternary amine” as used hereinbefore defines the quaternary ammonium
salts which the compounds of formula (I) are able to form by reaction between a basic
nitrogen of a compound of formula (1) and an appropriate quaternizing agent, such as,
for example, an optionally substituted alkylhalide, arylhalide or arylalkylhalide, e.g.
methyliodide or benzyliodide.. Other reactants with good leaving groups may aiso be

30  used, such as alkyl trifluoromethanesuifonates, alkyl methanesulfonates, and alkyl p-
toluenesulfonates. A quaternary amine has a positively charged nitrogen.
Pharmaceutically acceptable counterions include chloro, bromo, iodo, trifluoroacetate
and acetate. The counterion of choice can be introduced using ion exchange resins.

35 1t will be appreciated that the compounds of formula (I} may have metal binding,
chelating, complexating properties and therefore may exist as metal complexes or metal
chelates. Such metalated derivatives of the compounds of formula (I) are intended to

be included within the scope of the present invention.



C -1loal kanediyl optionally substituted with one two or three substituents
sel ected from hydroxy, C -6al kyl oxy, arylCl. 6al kyl oxy, HO(-CHZ CH2-Oti -
Cf _6al kyl oxy(-CH2-CH2- O),, -, aryld.6al kyl oxy(-CH2-CH2-O"-. 20 Pzg:fgg[y qm
compounds are : ()-N-[ I-(2-am noethyl)-4-piperidinyl]-4- rrethyl
1-(8-quinolinyl)ethyl)-1H benzim dazol -2-am ne nonohydrate; ()- N-[

1- (2- am no- 3- et hyl butyl') - 4- pi peri di nyl ] - 1- (2- bromo-5, 6, 7, 8-t et r ahydr o- 8-

ui nol i nyl)-1H benzi m dazol -2-am ne tri h§rdrochl oride tri hydrate 25
)-N-[1-(2-am no- 3- et hyl butyl) - 4- pi peri di nyl ] - 1- [ (2- et hoxyet hoxy) - 8- qui nol
nyl - nmethyl]-4-nmethyl-]H benzi mdazol -2-amne; ()-N[1-(2-am no-

met hyl bUtS’éﬂ]eﬂyfﬂieR%hi LA dffdml2a gmhfagz@fs5,eﬁstm&hmeta|uamy«ﬂrccfeﬁn Such

I -1 b de t
N[ (2 af%ol?s%fr%{t,“paﬂwbs BaEepan o Senpp 2B ahRued a0
4- 30 yl ) ngithid the kddpo e Zhepre@aoinvertan ne;
)-N-[1-2-am 30 3- Imet hyl but yl ) - 4- pi peri di nyl ] -1- (et hoxy-8-qui nol i nyl net hyl
-lH b zo | -

ami o B, Sﬁ»é'?!ﬁwreuﬁ of ﬁowavr&é%o‘yﬂ%ﬂ cempoppds AT I Whewin &8 Anydr o- 5-
oxal i nymprd bf'tlﬁelﬁillovmlg garitions gplype; 35
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1- (2- ani no gaptbidinylitlyi-imidagn [ hSralayrmy QHJPB’laﬁQIﬂﬁo\’}iPHW%]P hyI) 1H

i m dazol 4, SHﬁ,]dgy(g[q@l ﬂp%lgm]ngrgfaummmﬁﬁﬂﬁl de di hydrat e;
1-(2- amnoethyl) eri |nyI]-4 met h

- (8-qui nolinyl ﬁ-l H ben oI
N-[1(8 qui nol i ‘I(I)-IH- en2| mﬁazol -yI -1}pro&ne|an}ne
trihydrochlorid oty dr at e; (CHy)m

1-(2- am noet hyl ) - 4- p| peri di nyl ] 1- [(2 et hoxyet hoxy) - 8- qui no yl met hyl
]-1H benzi m dazol {@hani ne tri hyde-dchl ori de di fsydrate; (t)- F

1- (2- am no- 3- net hyl butyl ) - 4-pi peridinyl]-1-(8-quinolinylmethyl)-IHimdazo-
10 [4, 5-b] pyridi ne-2-am ne trihydrochl oride dihydrate; ()-N [ 1-[

q
(
i
3-
q
(
(
) -1
1-(
qui
() -
i da
1(

1- (am nonet hyl ) - 2- | propyl L 4-@h perl di nyl |
qui nol i nyl net n‘ﬁw%nm m d&zolJ- 2- %%m ne;*
)-4-piperidin Q]wnoll 1)-3

trihydrochlori dr at e; [
1- (2- am no- 3- net hyl butyl ) - 4- pi per|d| yl']-1-(1-isoquinolinyl rrethy ) -1 H
benzi mi dazol - 2- anferie tri hydr ocHf® i de tri hydr@te; (c-8)
and said bicyclic heterocycles may optionally be substituted in either of the two cycles
15  with 1 or where possible more, such as 2, 3 or 4, substituents selected from halo,
hydroxy, amino, cyano, carboxy, Cj.galkyl, C,salkyloxy, C,.salkylthio, C).salkyloxy-
C,.¢alkyl, aryl, arylC, galkyl, arylC, salkyloxy, hydroxyC,salkyl, mono-or di(C,.galkyl)-
amino, mono-or di(C;_alkyl)aminoCy.¢alkyl, polyhaloC.alkyl, C\.salkylcarbonylamino,
C, 6alkyl-SO;-NR*-, aryl-S0,-NR*-, C, salkyloxycarbonyl, -C(=0)-NR*R*, HO(-
20 CH,-CH,-O),-, halo(-CH,-CH;-O),-, Cy.galkyloxy(-CHp-CH;-O)y-, arylCi.ealkyloxy(-
CH>-CH,-0),- and mono-or di(C).¢alkyl)amino(-CHz-CH2-O)y-;
each n independently is 1, 2, 3 or 4;
each m independently is 1 or 2;
each p independently is 1 or 2;
25 - cach R? independently is hydrogen, pyrrolidinyl, piperidinyl, homopiperidinyl,
C;.7cycloalkyl substituted with NHRS, or Cy.jealky] substituted with NHR® and
optionally with a second, third or fourth substituent selected from amino, hydroxy,



N-

1- (2-am noet hyl ) -4-piperidinyl]-1-(5, 6,7, 8-tetrahydro-5-qui noxal i nyl Zb-:hlc—t VR

benzi'm dazol -2-am ne trihydrochloride trihydrate; the prodrugs, the

N-oxi des, the addition salts, the quaternary am nes, the netal 20

conpl exes and the stereochemcally isoneric forns thereof. Mst preferred

conpounds are : ()-N|

1- (2- am no- 3- net hyl butyl ) - 4-pi peridinyl]-3-(quinolinylmnmeth m dazo[ 4,
b] pyri di Wom/eeiTe; 25 FEhmroiiotelr

-N-[ 1- (2-ami no- 3- et hyl but yl') - 4- pi pE‘d’IdI nyl]-4-nethyl-1-(8-quinolinylneth

) | H benzi m dazol -2-amine; ()-N[ 1-(2-am noethyl ) - 4- pi peri di nyl

5-
(
y

2-chloro et dr o- i no
]4 E hyl -1 35@?9%&%11‘52&1“2“5}1?1 ¢ dﬂ"i)ﬁﬁ]ﬂ ?‘?54: %mﬁ'y’dr ate; ()-NJ
1-(2-am noélllagdkylemmbpmmaxmnmws]larld(rﬁlow7 8- tetrahydro , 3-di nethyl-5- 30
q

I w(goxal i ny.Ipk+ 4 Qi,_ﬁaﬁkﬁm:&ﬁlk 16k§1&d&pgmagude tr| hg/dirgat e; (I) N-l[
an no X ui nolin

met hyl ] -1 H%bémx {ha dlké foriie efRiirponsh bCSAISIONERI, - & ’

1-(2- ani’no- 3- net hyl butyl) - 4-pi peridinyl- |-(3-chloro-5,6,7,8,tetrahydro-5-

qui noxal i nyAjotierispzeiak grmupdazompRunashmahdse cmmummﬁlmel ?mﬁ(ﬂﬁydﬁ ate; 35
()-N-[1-(2- ﬁ&bﬂ%ﬁfo@%l;l)atﬁl)ota%rdr@ﬁ/'] 1-(3-chloro-5, 6, 7, 8-t et r ahydr o- 5- qui n

oxal i nyl) - H-benzi m dazol - 2-ami ne trihydrochloride dihydrate; 2 6
DEC 2103 WD 01/ 00615 11 PCT/ EP00105677 éf) {J b

1- (2- ani noeY$iyngther Srcisk BiouP AL GOMPRUTHS Sredbess coBPHELS 1R Q MU Ret hy! | - 4-
net hyl - ItH Henmila{tdS)aeerdn aiviendohioHyREat e; () - N-|

1- (2- am no- 3- net hyl butyl ) - 4- pi peri di nyl ] - 3- (8- qui noI i nyl met hyl )-3H i m dazo-

[ 4, 5 c] pyr 'ﬁfsg 1n%er@sm]€@ox{ﬁ&ﬁ&&&@ﬁgéﬁohﬂ&ﬁg%@t@yﬁfﬁ €.1081kyl substituted
()-N-[1-(2-am noe pt peridi nyl]-3-(8-quinolinylnethyl)-3Himdazo[4,5

-b] - pyrldlY‘i"QN%ne ()-N-|

1- ( 2- ani no- 3- met hyl but yl ) - 4- pi peri di nyl ] -4-methyl -1 - [ (1- met hyl - | H

benzi r nlilazOiheriniekesting doyippurjdsiateahasi comphandd wikramiOne s digget hprid or

3‘-_0(2 ani nolé 'Hﬁ Jilpfﬁp\flbﬂa‘llﬁ s%gﬁﬁ[édqvlmydn]awloz 6r2h28 bisGruéntSselectd Frahy ahydro 5-
qui noxal | zinm

N- oxi des, ﬁ’@“&%ﬁdﬁtg@r‘i g%tlafyé ‘?’Eéioﬁhg@% a “n’e§6"n? lé’e)xy?re% corrpl exes

and the ste@b.a@né@iwkmoyy(r@dm@ih -©)xf.orns thereof. In general, conpounds of

formula (1) can be prepared by reacting an internediate of 15 fornul a

(11-a) of (Achtiba cHBfIuRlLE: represents a protecting group, such as, for
Chapter ?13%5%110@%8&% Yhaii b B SRR RS e And P
Wiyt s ( Johnbaneinagazgl-Semee| monohyde@91) , with an internediate of fornula (i),
wherein WB (.5 paf1s@idnahyd- ?—rﬂeﬂ@Wuf}%-@F@bﬂHmylFU(ﬂibraﬁm& dat-evabaine-8€. g. chl oro,
bromo, in tQSn mylsj%?icbcnznmu?azol% %r?u?}e Einpﬁﬁo%hloﬁgg hn}%’?iratee g.

25 (£)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-1-[(2-ethox yethoxy)-8-quinolinyl-
methyl]-4-methyl- ] H-benzimidazol-2-amine;

(£)-N-{1-(2-amino-3-methylbutyl)-4-piperidinyl]- 1-(2-chloro-5,6,7,8-tetrahydro-5-
quinoxalinyl)-1 H-benzimidazol-2-amine trihydrochloride trihydrate;
(x)-N-[1-(2-amino-3-methylbutyl)}-4-piperidinyl]-1-{(1-methyl-J1H -benzimidazol-4-

30  yDmethyl]-71H-benzimidazol-2-amine;

()-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-1-(cthox y-8-quinolinylmethyl)-1 H-
benzimidazol-2-amine;
(£)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-4-methy}-1-(5,6,7,8-tetrahydro-5-
quinoxalinyl}-1 H-benzimidazol-2-amine;

35  (#)-N-[1-(2-aminoethyl)-4-piperidinyl}-7-methyl-3-(8-quinolinylmethyl)-3H-imidazo-
[4,5-b]pyridin-2-amine tetrahydrochlonde trihydrate;
(£)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl}-7-methyl-3-(8-quinolinyimethyl)-3 /-
imidazo{4,5-b]pyridin-2-amine tetrahydrochloride monohydrate:



20 sodium hydride. Said reaction can be performed in a reaction-in

sol vent,

e
such as N Ndi nethylformam de. N\3\a2 13 Nya ~ -~a a RIEQJEEV\ZHM

(rrr)y m(lr-b) Conpounds of formula (1) wherein, in the definition of Q

R2 or at

| east one R6 substituent is hydrogen, said Q being represented by

H Ql, and said conmpounds being 25 represented by fornmula (l-a), can be
prepared by deprotecting an internediate of formula (1V) wherein P

represents a protecting group, for exanple Cl- 4al kyl oxy Lenzyl,
ol L)

or those prB’

Py groups nentioned in Chapter 7 of 2 6

01100615 -12 PCT/ EPOQ 05677 ' Protectiyg@ Goups in Oganic Synthesis' by T
Greene and P. Wiyts (John Wley & Sons Inc., 1991). RLRR GG Na\ N a\

2 \ aa
exanpl e,

C%)%lt I"-h—én%né)'-"jQ’N:tﬁi;)&fl{}&l?—4-_(;33)\&diﬁ}l]@)(&qm%ﬁh)Pmétﬁﬂj-?ﬁe nts, for

oxycar honyl |~ sai epr.otection reaction can 5 be
per f or med Hv{daﬁf@g@ﬁﬂ%r@; 8y (ﬂ’i‘l'&:ydﬁ;&?g]f’gfl‘ilé’ﬁ’é“&‘?[ﬁ; the presence of a suitable
aci d, such N-ds2hmyrdircethyh @i peridygi]eemkbyl b (8-gundlinyimethybedt-banzimydazol-
trifluoroaeeflife.acid or a mxture of said acids, or by alkaline hydrolysis

nyar oxi de. A-ar<Sinefipah @b farogue el arsransERRBE. 2 i xtur e o

wat er - al comhmhydrorklbtigd eweolgdtasy,i de. Suit abl e al cohol s are net hanol, ethanol,

10 2- pr opang).y-[ L RuhiAbQhy PAgipkR&in

reaction,

1-£ge2-diRox9ESEy) BRuRRhANEeh et at e of the

Lt I.Ss. adyantagequsg t *1 at. the feaction m xture, in particular
up to the rbé?ﬁ‘wa’fog%ﬁé'l”é‘i Hﬁ'é‘gmc ‘E“gerﬂ‘gf"g?t&y, when P represents, for

exanpl e,

b dnyi[1-(2-treindSpnahdetyidpA-pipsadiny 0 - @ quinbbnylpethflod Heamidsgo-cat al yti c

hydr ogejpat i[98-bipyriiie-2Rn8Re R dRLhbYEY a@9d@Nd an appropriate catalyst in a
reaction-i rt:et”\f[?—?{— a%ﬁdme%y%ﬂ-}n%ag]%w%%gl-l}gysxéddingfl]tlhle(lz—gggg;c/y%thro% (-:8t-| onis, for

15

20

25

30

35

quinolinylmethyl]-1 H-benzimidazol-2-amine;
(£)-N-[1-(2-aminoethyl)-4-piperidinyl]-3-(2-quinolinylmethyl)-3H-imidazo-
[4,5-b]pyridin-2-amine trihydrochloride trihydrate;
(2)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-1-(1-isoquinolinylmethyl)- 1 H-
benzimidazol-2-amine ftrihydrochieride trihydrate;
N-[1-(2-aminoethyl)}-4-piperidinyl}-1-(5,6,7,8-tetrahydro- 5-quinoxalinyl - 1 H-
benzimidazol-2-amine trihydrochloride trihydrate;

the prodrugs, the N-oxides, the addition salts, the quaternary amines, the metal
complexes and the stereochemically isomeric forms thereof.

Most preferred compounds are :
(z)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl}-3-(quinolinylmethyl)-3 H-imidazo[4,5-
blpyridin-2-amine;
(%)-N-11-(2-amino-3-methylbutyl)-4-piperidinyl]-4-methyl-1-(8-quinolinylmethyl}- 1 H-
benzimidazol-2-amine;
(£)-N-[1-(2-aminoethyl)-4-piperidinyl}-1-(2-chloro-5,6,7,8-tetrah ydro-5-quinoxalinyl)-
4-methyl-I1H-benzimidazol-2-amine trihydrochloride.trihydrate;
(2)-N-[1-(2-aminoethyl)-4-piperidinyt]-1-(5,6,7,8-tetrahydro-2,3-dimethyi-5-
quinoxalinyl)-1H-benzimidazol-2-amine trihydrochloride trihydrate;
(2)-N-[1-(2-amino-3-methylbutyl}-4-piperidinyl]- 1-[(2-ethox yethox y)-8-quinohnyl-
methyl]-1H-benzimidazol-2-amine;
()-N-{1-(2-amino-3-methylbuty!)-4-piperidinyl-1-(3-chioro-5,6,7,8-tetrahydro-5-
quinoxalinyl}- 1H-benzimidazol-2-amine trihydrochloride monchydrate;
{£)-N-[1-(2-aminoethyl)-4-piperidinyl]-1-(3-chlore-5,6,7 8-tetrahydro- S-quinoxalinyl)-
4-methyl-1H-benzimidazol-2-amine trihydrochlonde dihydrate;



15 exanpl e, platinumon-charcoal, palladiumon-charcoal, and the |I5$ EE
appropriate reaction-inert solvent for said reaction is, for exanpl D nt003
al cohol, e.g. nethanol, ethanol, 2-propanol and the |like, an ester,
et hyl acetate and the like, an acid, e.g. acetic acid and the |ike. 20 The
catal yti c hydrogenation reaction described above can al so be used to
prepare a conpound of forrmula (l-a) by deprotecting and reducing an
intermediate of formula (1V) wherein Q conprises an un %ﬁ, ?ﬁ bond

e

said Q beiWNgoM¥SFesented by Q a(CH=CH), and said inter gi ng
represented by formula (TV-a). G P---?% a(&x=CHR3 GI R a (IV-a) 25
Conmpounds of fornula (1) wherein, e definition of Q both R6

substltuen d n or 4 ar. d Q being
represente f&i&é@ d4p? dnﬁggﬂ ‘ﬂhx$% kg eppgggﬁﬁgﬂ'%y formul a
(1-a- 1), @EWY&PE@%@“&Wr%"%WmﬁM ecting an intermediate of formula
(V). 2 6 Deg. n?.(pﬂaz EnO3L AR )3 pRIGTy POITS QBT ety pHSaidlaclepr ot et | on

reaction cg ﬁ)ﬁg& fzom [ﬁ' y&r@c%lo?fd@%@t%?dr&fc a suitabl e base such as, for
raz t he

exanpl e h resen uitabl e aC|d, such as
hydrochl50r|(i-‘) Nl ﬂlaxamaethwﬂm@dmﬂh3%-9%?%1@@61 Y&midazdltfbks an al cohol |
acetic aci gyadig-2tdagnd;i ke. 5 Conpounds of formula (1-a-1) can also be

prepared b d g} | *5,'@%5 _Qf X & 1(h¥“ according to the
procedure ﬁé@@ﬁf e%g? %q?%gﬂﬁﬂ]g ’“°d@ou ds o qornula (1-a). R
&1 G P e Amec bepgmigagt? aﬂm @-<&1 g PN.~ aN.aaa
(+)-N-[1-(2-amino-3-methylbuty])-4-piperidiny! }-1-(2-chloro-5,6,7 8—tctrahydro-5-
10 quinoxalinyl)-4-methyl- 1 H-benzimidazol-2-amine;
the prodrugs, the N-oxides, the addition salts, the quaternary amines, the metal
complexes and the stereochemically isomeric forms thereof.

In general, compounds of formula (I) can be prepared by reacting an intermediate of
15 formula (Il-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
Groups in Organic Synthesis’ by T Greene and P. Wuyts (John Wiley & Sons Inc.,
1991), with an intermediate of formula (Y}, 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.
20  sodium hydride. Said reaction can be performed in a reaction-inert solvent, such as
N N-dimethylformamide.

lli RI—G—W,

I ' al‘-\\.az
Q < 1
\ I IS R —'G-—W;
NN )
(I-b)

Compounds of formula (I) wherein, in the definition of Q, R? or at least one R®
substituent is hydrogen, said Q being represented by H-Qy, and said compounds being
25  represented by formula (I-a), can be prepared by deprotecting an intermediate of
formuia (IV) wherein P represents a protecting group, for example C,;.
salkyloxycarbonyl, benzyl, or those protecting groups mentioned in Chapter 7 of



—
10 Conmpounds of formula (l-a) or (]-a- 1), wherein or co

hydroxy substituent, said Q or 2 being represent Sd by Q - (Or—rbprijifi(ﬁ%(ﬂw

and said conpounds being represented by formula (I-a-2) or (1-a-1-1), can

be prepared by deprotecting an internediate of formula (VIl) or (VIII) as
descri bed herei nabove for the preparation of conpounds of fornmula (I-a)

R G NP-Qrr (OP)--<\ N15 (MI) -13 R G1 ~HQ- (OH)<\ N (1-a-2j R
G~/ 1aGPli , Ma2Na a2 Pt+ Q@ (OP) -{\4H N--Q ( -<\' |3 Naa N
a4 (VI11) Zw6olkis1003 WO 01/ 00615 PCTI EP00105677 -14 Co UTROSY s or mul a
(1) wherein, in the definition of Q both R6 substituents are hydrogen or
R2 and R4 are both hydrogen, and the ¢2r bon adj acent to the nitrogen
carrying the R6, or R2 and R4 substituents cont ai at r] e hydrogen
sai d Q bei rBrotactipr Gwept in@rEgnic-Byuthess] byandregns 4d é’o%ﬁ'ﬁﬁ{ 6!@ ?Ygé?r epr esent ed
by formul a {hsfc11991)5 can al so be obtained by reductive am nation of
internmediates of fornmula (1 X) in the presence of a suitable am nation

reagent, such as,, Rf or exanpl e, anmoni a, dr ox
, yl am ne, or benzyl am ne,
in the presence ‘éqf a §U| tabl e reduci ng a&ent, .6 0. Y and

™ 2
P‘-Q1—‘<\ j: H—Q—X :/“\ l3
a N a(}

v (I-a)
When P represents, for example, Cy.salkyloxycarbonyl, said deprotection reaction can

5  be performed by, for example, acidic hydrolysis in the presence of a suitable acid, such
as hydrobromic, hydrochlonc, sulfuric, acetic, or trifluoroacetic acid or a mixture of
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 chlonde. Suitable alcohols are methanol, ethanol,

10  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.
Alternatively, when P represents, for example, benzyl, the deprotection reaction can be
performed by catalytic hydrogenation in the presence of hydrogen and an appropriate
catalyst in a reaction-inert solvent. A suitable catalyst in the above reaction is, for

15 example, platinum-on-charcoal, palladium-on-charcoal, and the like. An appropriate
reaction-inert solvent for said reaction is, for example, an alcohol, e.g. methanol,
ethanol, 2-propanoi and the like, an ester, €.g. ethylacetate and the like, an acid, e.g.

acetic acid and the like.

20  The catalytic hydrogenation reaction described above can also be used 1o prepare a
compound of formula (I-a) by deprotecting and reducing an intermediate of formula
(IV) wherein Q, comprises an unsaturated bond, said Q, being represented by
Q1,(CH=CH), and said intermediate being represented by formula (IV-a).
/R] | K
) \ i

8\\\\&1 N a\\\a:
———
P—Q,; 5(CH= CHy——<\ s e e O
4 N L

(IV-a} (1-a)

25  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 H,;N-Q;, and
said compounds being represented by formula (I-a-1}, can also be prepared by

deprotecting an intermediate of formula (V).




hydr ogen, and an appropriate catalyst. An appropriate catalyst in the above
reaction is, for exanple, platinumon-charcoal, palladium on-chargpgEf 2003
rhodi um on- Al 203, and the 10 like, optionally in the presence of a catal yst
poi son, such as a thiophene solution. A suitable reaction-inert solvent
for the above reaction is, for exanple, an al cohol, e.g. nethanol, ethanol,
2- propanol and the like. R t GRL GNaamnation Naz =~ \ tC@ 13

~1zN-Q@3\ i1 1 Nad4~a NJ~ a 4*a \ (1l-a-1-2) Conpoung(?_rélggoﬁ%%r]pul a (1),

wherein Q c&'r%’r”“%% a -CH2NH2 noiety, said Q being 15 re ed b
H2N- CH2- 4, and sai d compounds being represented by fornula (I-a-1-3) can
be prepared by reducing an internedi ate of formula (X). 7! /R GG
reduction 1 N~a\ N /a‘RQ 2t a aN~-XA--%11 13 2N -CHR--4- %]1 1 3
, 4" M (1-a-1-3) 9Said a{eductlon can be perforned with a sﬁltable reduci ng
agent suc Lt hi umn.@ mznl um hydri de or hydrogen, alLy in the
presence of ui tva-bi—e<\ kal yst —sHeh—20—as—Raney MNaeke Euﬂtabl e
sol vent for f mEirén is, for exanple, tetrah
solution of ammgia in an al cohol. Suitable alcohols are
) (T-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 svitable acid, such as hydrochloric acid

and the like, in a suitable solvent, such as an alcohol, acetic acid and the like.

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).
1 1
{ ¢
1 \ 1
-t Y
N_Q2 \ _— HQN“"_QI l
¥ W \N " a’
(VI) (I'a'1 )

10 Compounds of formula (I-a) or (I-a- 1), wherein Q; or Q; comprise a hydroxy
substituent, said Q, or Q, being represented by Q,-(OH) or Q- (OH), and said
compounds being represented by formula (I-a-2) or (I-a-1-1), can be prepared by
deprotecting an intermediate of formula (VII) or (VIII) as described hereinabove for the
preparation of compounds of formula (I-a).

1 :
/R /R
G G
2t \N 2l
2,2 Ny
SRS e g
4 N o
15 (VIn) (I-a-2)
i 1
/R /R
4 4
R N

I
\ N a\\e_\az “‘L\\\ag
NQ (OP)—<\ I }y T H:N—Q: (OH)—<\ I l5
P =da N a

e
-
a ;14

(v Ja1-1)



met hanol , et hanol, 2-propanol and the like. Said reduction reaction
performed in a solution of ammonia in an al cohol can al so be used QQ[Etzmg
prepare conpounds of formula (l-a-1-3), wherein Rl is substituted

Cl. 6al kyl oxyCl1. 6al kyl , said R being 25 represented by R1

- Cl. 6al kyl oxyCl. 6al kyl , and said conmpounds being represented by formula
(1-a-1-3-1) starting froman internediate of formula (X-a). 26 DEC 2003 WD
01/00615 -15 N Paz reduction N %2 Y PCT! PP00105677 G R ; --Cl -6al kyl - OH

R'-C - 6a1ky|"63<§}@3“6a| kyl 11 NCQ4\ Y 13 H2N- CH2- - Q- j | PFTERMOS67E3 4
anmoni a/ C1 6al kyl OH N a4 (X-a) (1-a- 1“3 Conpounds of fornula (1),
wherein Q conprises a -CHI 2 noiety, said Q being represented

by H2N- CH2- e ent ed by fornmul a
O a3 2)859@95&%%"““3‘2%%8‘%‘9 B QRRHRA%, 8% T LRHERERGS OY 10 (X1)
v th amon) ke AR e S g s 3 AOER SO RETEERY on | Such ol
an al cohol , carythg theRharRA and R sulstituehts bd)dmmd\ht&%st che ogen $Rid\) bén@

(1-a-1-3- 2) gﬁ%@?eldr}ﬂs}lzﬁ Q;I-? agwiafad (goln}éjo% Qé réscnté enﬁlféd A t Of Q R2

or one RG sU i epre —C» QL,
and sald5coﬁﬁ@ﬁﬁ@@ob@mﬁgbﬂdeéwrE@@ﬂv@UJbve Wﬁ?&f@mnwyﬂxaahmbe pr epar ed
by react i ngpRgenté\dfersiRebledminioniraitl aick 3, For eXdriple, fa@initnsa, aci d, for mani de
and ammoni ahydr&yﬁn%ne or bct:’:nzyla:mne, and in the presence of a suitable reducing agent, e.g.

hydrogen, and an appropriate catalyst. An appropriate catalyst in the above reaction is,

for example, platinum-on-charccal, palladiuom-on-charcoal, rhodium-on-Al,Qs, and the

10 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 ard the like.

1 I
G/R G/R
\ 1 inati 1
N a..%L‘a2 amination a\\ 5
(0'“—"—‘)Q3-<\ I =I!3 > HzN—QaP"<\ I |3
N 4 Wi
() (I-a-1-2)

Compounds of formula (I}, wherein Q comprises a -CH:NH: moiety, said Q being
15  represented by H:N-CH;-Q4, and said compounds being represented by formuia
(I-a-1-3) can be prepared by reducing an intermediate of formula (X).

1 1
G/R G/R
\ ! reduction \ I
a ]
N 2 N 2
ne—Q— | I, = HN—CH—Q—, || s
NN N o
X) (-a-1-3)

Said reduction can be performed with a snitable reducing agent, such as lithium
aluminium hydride or hydrogen, optionally in the presence of a suitable catalyst, such

20  as Raney Nickel. A suitable solvent for the above reaction is, for example,
tetrahydrofuran, or a solution of ammonia in an alcohol. Suitable alcohols are
methanol, ethanol, 2-propanol and the like. Said reduction reaction performed in a
solution of ammonia in an alcohol can also be used to prepare compounds of formula
(1-a-1-3), wherein R' is substituted with C;.alkyloxyC).ealkyl, said R' being

25 represented by R'-C,.salkyloxyC, ealkyl, and said compounds being represented by
formula (I-a-1-3-1) starting from an intermediate of formula (X-a).



1 a 0, -al C1 aalkyl--"-AizZz-Q H-CGCQ 3 QNad4~a N (d-b) (X 1)
Compounds of fornmula (1), wherein, in the definition of Q R2 is otZEr ¢E®E
hydrogen, said R2 being represented by Rea, R4 is hydrogen, and th @5
atom adj acent to the 15 nitrogen atomcarrying the R2 and R4 substituents,
carries also at | east one hydrogen atom said Q being represented by

R2a- NH- HB, and sai d conpounds being represented by formula (1-c), can be
prepared by ve am nation of an internediate of for with an
I nt er medi at‘évrog)?}ﬂ'%igr mula (XIV) in the presence of a suitablé reo(gsglwng

agent, such as hydrogen, and a suitab)ig catal yst, such as

pal | adi um on-charcoal, 20 plati numon-charcoal, and the like. A suitable
reaction-inert sol vbﬁt, faof—bhe above reaction is, fot1 @amep&@c,ﬁaacm al cohol ,
e.g. nethanol, et anol 2- propanol and the like. aZG a -->

H2N- CHz CHOH- CH2- ag%z .. red@BoRl 2 6 DEC 2113 Nf[zs%qoaw .16 R G

ai N a2 <\ fva Naa(XIIH Xl
PCT/ EPC)C)’OEL')%?-).? (I\ & %&fa,gggmd,_arﬂ?ﬁc) T—ﬁ ( r\e?)resents

Cl - 10al kyl substitut ed W|th N(R6) 2 ~and with hydroxy, an8l the carbon atom
carrying the hydroxox,a)carrl es al so two hydrogen atongi.-sahd R2a being

r epr esent eﬁz °¥"§) I(b ‘%’"ﬁ%‘ (g C nds. 5 bejn
repr esent ed” By (Prﬁj? }J{fl CH%%‘,JLSL\" Sfflfr egg[FigH H%F ﬂ"ﬁle%sm
i nt er nedi at@being feP@ﬁ'mﬂdd)}'(HéV)CHnCHﬁ)é{ SHeSenind said camgmndabmeg reduci ng agent,
such as | i tBpros¥h@b BPFdHnuIA(I-a-1-3-2), can be prepared by reacting an intermediate of
5 formula (XI) with ammonia in the presence of a suitable reaction-inert solvent, such as

an alcohol, e.g. methanol.

1 1
/R G/R
\ 1
/ i X2 2
CH:—Q4—<\ ! , —— HZN-—CH,,_—CHOH—Cﬁz—Qr<\ ] _ I
K N Wit
1) (I-a-1-3-2)

Compounds of formula (I), wherein, in the definition of @, R? or one R® substituent is
formyl, said Q being represented by H-C(=0)-Q,, and said compounds being

10  represented by formula (I-b), can be prepared by reacting an intermediate of formula
(XII) with formic acid, formamide and ammonia.

1 I
A A
] §
1 o al
Ny I A
C ,-4aikyl-—ﬁ-CH2—Ql—<\ | |, —— H—C—Q—4\ | . ;l,s
e a
o N 34/ N adl

X1
Compounds of formula (I), wherein, in the definition of Q, R is other than hydrogen,
said R? being represented by RZ‘, R* is hydrogen, and the carbon atom adjacent to the

15  nitrogen atom carrying the R? and R* substituents, carries also at least one hydrogen
atom, said Q being represented by R*-NH-HQs, and said compounds being represented
by formula (I-¢), can be prepared by reductive amination of an intermediate of formula
(XIIT) with an intermediate of formula (XIV) in the presence of a suitable reducing
agent, such as hydrogen, and a suitable catalyst, such as palladium-on-charcoal,

20  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.



hydride, in a suitable reaction-inert solvent, such as tetrahydrofuran. R R
N 2 reduction 1IN a[a2 (R6)2N (Cl-gaikyl)-NHHQE | 13 -~ (R6) 2N

7(C -gal kyl)-NFF-HQS~ | 3 ~ a 4a CH2CH N aa C(=0)OGi -sal 1 N 7 (>&pDEL -
(I-c-1) Conpounds of fornula (1) wherein, in the definition of Q R2 or
one R6 substituent is 10 hydrogen, said Q being represented by H QlL, and
wherein R is a bicyclic heterocycle substituted with I or nore

subst i t uent wogadeses ed from hydroxy, hydroxyCl-6al kyl, or PEREREBREITCH2-O) " -,
sai d substituents being represented by formula A-OH, said R being
represented by R'-(A-OH),, with M/belﬂa t he amount of substituents on Rla
ranging froml to 4, and said conpounds being represented by fornmula (I1-d),
can be 15 prepar%dpby deprotecting an internedi ate of fo;PflruIa (XVI) with a
sui tabl e aC|d sugh ag hydrochloric acid and the |ike, ﬂopthnally in the
presence of su e¥gol vent, such asninaienal cohol . Suik &gl cohol s are
met hanol , gﬁ \ 12 panoIRaTrﬁ'Hz hWAIR%wnaﬂnyé\ | ong protecting
group may aI SO pr](%te nore than_gne substituent of R a,n j4 protecting
group being repreqammed by PI, %Eyrepresented by formul a &XVI a). The 20
two ways of protecting the substltuents of Ra, i.e. wwth"a separate, as in

formula ( X\'ﬂlampouﬁdis d f&rﬂﬁm e whagin B IereQ&hksac ( %Mﬂ @bsnﬂfeﬁrvﬁ@tﬂl(?g)z group, nay

al so be conbi,ne %ama i nternmediate, as represented mul a
(XVI-b). 26 PR A‘! ét"rb) e cappn go gagyipadDr erwcmas alsotpodydregedy  (1- d- 1)
OOH | A- 0-atorpp, faigl R™ bemg répréeifed & P(\CEQaH@BCHt@IQ-N(R D3and saiddompounds
5  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 /R
G G
\ 1 \ l
Ny reduction g2
(Rﬁ)gN-(C, 9alky])-NH—HQ5<\ j: l, =™ be)‘JN"'—(CI 9alkyn—NH—HQs'<\ I . 13
C(—O)OC, ~qalkyl Wi C”20“ ot
(XV) (I-c-1)

Compounds of formula (I) wherein, in the definition of Q, R? or one R® substituent is_

10 hydrogen, said Q being represented by H-Q,, and wherein R'isa bicyclic heterocycle
substituted with 1 or more substituents selected from hydroxy, hydroxyC, salkyl, or
HO(-CH;-CH,-0),-, said substituents being represented by formula A-OH, said R!
being represented by R'?-(A-OH),,, with w being the amount of substituents on R
ranging from | to 4, and said compounds being represented by formula (I-d), can be

15  prepared by deprotecting an intermediate of formula (XVI) with a suitable acid, such as
hydrochioric acid and the like, optionally in the presence of a suitable solvent, such as
an alcohol. Suitable alcohols are methanol, ethanol, 2-propanol and the like.
Alternatively, one protecting group may aiso protect more than one substituent of R,
said protecting group being represented by Py, as represented by formula (XVI-a). The

20  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
same intermediate, as represented by formula (XVI-b).



(XVI-b) (I1-d-2) 5 2 6 DEC H53 -18 Conpounds of formula (1), wherein Gis
substituted with hydroxy or HQ(-CH2CH2O n-, said G being represented by

G -OH and said conpounds being represented by formula (I-q), may MHelEl 00
prepared by deprotecting an internediate of formula (XXI), wherein P
represents a suitable protecting group, for exanple, benzyl. Said
deprotection reaction 5 can be perforned by catal ytic hydrogenation in the
presence of hydrogen and an approprlaté catalyst in a reaction-inert
solvent. A suitable catalyst in the above reaction is, for exanple,

pl ati num on-charcoal, palladi umon-charcoal, ang_ 5}; i ke. An appropriate
reaction-inert SOIQ Por said reaction is, npl e, an al cohol, e.qg.
nmet hanol , et hanol R? propanol and the like, &ﬁ ester, e.g. ethylacetate and
the I'ike, an 10 al:ld e.g. acetic acid and f he Ilke 26 DEC | M WD 01/ 00615
R3 (XXI') -19 PCT %677 Conmpounds of fok , Wherein Gis
substituted w h y oxy’a bga Farﬁylng t he hydroxy

substi t uent ca ri 3at | east one hydr §aFd G being represented
by H&-0H, and said c‘brrpounds bei ng represented by formula (1-g-1), 5 can
al so be prepared by )[\ﬁ)dum ng an internedi ate ﬁf for mula (XXIl). (o =)c?.
r-t-o2-ox ~ reduct NalV2 Q< kaz QIlI 4a NI a4 a3 a (XXl1I)
(l-g-1) Said rﬁﬁuotlon reaction can be perfajmed in the presence of a

sui tabl e reducijng gent such as, for exaifphe-gogdi um borohydride, in a
reaction-inert sgluent, such as an al cohol A\d)r tetrahydrofuran or a m xture
t her eof . SU|tabIe,§IcohoIs are met hanol , eth nol, 10 2-propanol and the

| i ke. Compounds di fornula (1) may be conv ted |nto each other follow ng

art-known functi Bepup transformation conpri sing those
descri bed heregpre{tel. 1h Fre—econpotnds or 3(I) may be converted to
t he correspondi ng gﬂ% forns follomnng own procedures for

converting a trivalent nitrogen into its N oxi de

(XVl-a) (1-d-1)
ll)]__—o\ O/H
Q fi\ | }i\—O—H
A .
A--...Rla:_A_O_P \R]a—A""O—H
G G
\ 1 \ al
N | Axny? N | x,2
P—Q1—<\I [, ——— #a— l5
- =4
N a(a N 34,
(XVI-b) (1-d-2)



form Said N-oxidation reaction nmay generally be carried out by reacting

the starting material of fornmula (I) with an appropriate organic or

i norgani ¢ peroxi de. Appropriate inorganic peroxides conprise, forzgmmgng,

hydr ogen peroxi de, alkali nmetal or earth 20 al kaline netal peroxides, e.qg.

sodi um per oxi de, potassi um peroxi de; appropriate organic peroxi des may

conpri se peroxy acids such as, for exanple, benzenecarboper- oxoic acid or

hal o substituted benzenecar boperoxoic achdd, e. g. 3-chl or obenzenecar bo-

per oxoi ¢ aci d, peroxoal kanoic acids, e.g. peroxoacetic acid,

al kyl hydr op€ompiodads ofdomnula (1) buboreinify drsobgiputed mdid. hySuixy ab HE(sCHydh@)war e,

for exanple,,. . | AQ . i

hydr ocar bo ngél\é,g‘% g%‘“% %ﬁ%\é%%lg% Eg{bﬁ nCZIg’, a%g q’gld%gnﬁjtﬁp gar}(;%r? é@}ggﬁeg& éérg a%sgfé) rmula

hydr ocar bongl-q)emgy bdipeipamddyetehentesting aul interatediass olbforrsule KX Xd), whetedn P26 DEC n

U WO 01/ 00615, :20R s bdktibn 1S a
}%resggts a%{tﬁgg ?f&é@i?)g g\%ﬁx’fﬁfb‘x‘ @Cgégfl&y }}Sé?xrzﬂ':‘ Sid debrot¥iRne

bi cyclic hetérocycle s Itute Cl. oxycarbonyl, sajd R being
r epr esend ed ey bperfamedppcatabiic ydrogenition & e TEeSEHSUH Y d‘l?é%@‘“!’ @br esent ed
]py folr rrul(? %pﬁ)briatltﬁ%ﬁlaf?ﬁt iBraerBz?crti?H-iQéﬁ _@{Nﬁ.l Alsﬁahrﬂ@rsatalfystan tmmt h@hlﬁfic’@iﬁn
ormula (I-g) .in e presence of a sui .e al cqhol ,. e. ; nol ,
ethanol, 5 p¥&yaTemPla BlRBRYR; onsditceRlPal i arcaRath M PebES Afd | n the
Erg:(senogzea_I of éga@ggétabéggti@@-ﬁ&ét so&l&ﬁ?foaSaihyeHclﬁsxhlsofdrexﬁﬁjald, amalcdtod, d.g.ke. R
-C(= - a .Conpqunds of fo a (l-a) _m nv ed.J.n
conpounds of SRR Ethapeh BWH%‘?E‘@P and tﬁaﬂ{‘%{’&éﬁ’ﬁi% ¥%'X38§igt&aﬁé?9w§#eaéﬂ)l east
one R6 30bsttidyeptacetic adithand thedikehydr ogen, said R2 10 or R6 being
represented by Z1, said Q being represented by Z1-Ql, and said conpounds
bei ng represented by formula (l1-h), by reaction with a reagent of formula
(XXI'11)y, wherein W2 is a suitable | eaving group, such as a halo atom e.gqg.
bronmo, or 4-nethyl ben zenes u | phonate, in the presence of a suitable
base, such as, for exanple disodium carbonate, dipotassium carbonate,

sodi um hydroxide and the like, in a 15 reaction-inert solvent, e.g.

3- et hyl - 2- but anone, acetonitrile, NN-dinethylformamde. R GR G1 ~ ANY
\a2 N~/ate 2 HQ--(t it 13 + Z1 w2 IN Z1--QL (XXII1) (I-h)



Compounds of fornula (1-h), wherein, in the definition of Z1, R2 is

CH2-Ci _gallcyl substituted with N(R6)2, said conpounds bei ng repregdniigdliil
by formula (1-h-1), can also be prepared by reacting a conpound of fornula
(I-a) wherein, in the definition of HQL, 20 R2 is hydrogen, said HQL

bei ng represented by H Qb, and said conmpounds being represented by
formula (1-a-3), with an internediate of fornmula (XXIV), in the presence

of a suitak&efi@e¥ci Ng agent, such as sodi um cyanobor ohy @¢irgeeoser a

sui tabl e reactlon- inert solvent, such as an al cohol. R 1C(=0) CC 1-6alkyl

G 1lv~/a~a2 esterlfication 2 6 DEC 2h43 WO 01/00615 -21 RE G

PCT/ EPO0/ 05677 E aJa N Paz H'QDb'-"<X 1i 13 + (R-2N C'-9 y C(=0)H-r 06)2
N- CE gat kyl - CHRLQIb 13 a a~ a N a~ (R}XIV) (I-h- 1) (I-a- 3) Conpounds of
formula (lgh wher ein Z1 conpri ses;of—@q nyl, Cl-6al kyl carbonyl, Hetcarbonyl
or Cl1-6al k oxycar bonyl , sal d Z1 being_re keisent ed by Zia, and sai d
conpounds b?el_é N%en g]j!ga can be converted into
conpounds 0 r’rplza (I-a) by ac bl yS| s in the presence of a

sui tabl e acid, “suck*as hydrobronic, hydrdchloric, sulfuric, acetic, or
trifluoroacetic @g d or a mxture of sajd acids, or by al kaI I ne hydrol ysi s
I n the presence Ya suitable base, sudfias, for exanpl e potassium

hydr oxi de, Compoandsuif fardoduda §o vhernin (sia(shbsa&tedammrhydmlxg emdbihe cabon atorur e of

wat er - al C&h‘?nln 1By Eﬁék E\ﬁasﬁ:tmxﬁrcéxqgsals%%k@gloﬁcﬁylcﬁ@&glsild%‘éeﬁ?t hanol ,
et hanol , but anol , sec. . butanol t_he llﬁﬁqul)l n order to

enhance thr('é'r ﬁ“’?‘@ggf’ B ﬁéoﬁeéﬂﬁa&fomwuﬂd§bc‘%§?ﬁﬁf%‘ Jopmy at el evat ed
t enper al ur s alsgBe p@pardd byliBdasng dn-itneidjediate-cd for@ohp&ddtdls of formula (1-b) can
be prepared byireacting a conpound ofR’forrruIa (l-a) wth formc acid. /Rt

R1
/ (0=)G, o H-(?z-OH |
I reqgucuon
N 8_\\‘ 2 “\'\
: ] Q <
N #3
a
(XXI1) (-q-1)

Said reduction reaction can be performed in the presence of a suitable reducing agent,
such as, for example sodium borohydride, in a reaction-inert solvent, such as an alcohol
or tetrahydrofuran or a mixture thereof. Suitable alcohols are methanol, ethanol,

10 2-propanol and the like.

Compounds of formula (I) may be converted into each other following art-known
functional group transformation reactions, comprising those described hereinafter.

15 The compounds of formula (I} may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nitrogen into its N-oxide
form. Said N-oxidation reaction may generally be carried out by reacting the starting
material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise; for example, hydrogen peroxide, alkali metal or earth

20  alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-
oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-
peroxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, ¢.g.
t.butyl hydro-peroxide. Suitable solvents are, for example, water, lower alcohols, e.g.

25  ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated

hydrocarbons, €.g. dichloromethane, and mixtures of such solvents.



GG11, 1 Na Naaz HQ--<1Il 13 + H(=O CH IN 15 (I-a) (I-b)
Conmpounds of fornula (I) wherein RL is a bicyclic heterocycle subs'fjsé E@eﬂ@
with hydroxy, said R being represented by HO-OR and sai d conpoun i
represented by forrmula (I-i), can be prepared by deprotecting a conpound
of formula (I j), wherein RE is a bicyclic heterocycle substituted with
Cl _6al kyl oxy or arleE 6al kyl oxy, said CE_ 20 6al kyl or aryl Cl- 6al kyI bei ng

repr esent ed Oy and said Rl being represented by Z2-0O E
depr ot ecti ol Oélﬂu%se perfornmed in a reaction-inert sol vent suc
A~a3 a 2 6 DEC 7303 WD 01/ 00615 -22 deprotecti on exanpl e net hyl ene
chloride, in the presence of a suitable deprotecting agent, e.g.

L r 't br omobf)r @%ﬁ}pm(ddf bg fogxﬁﬂm% rmré?,t Rf R &Aaerw}a@@gﬁu&edl»ﬁg]angl cye ! 'n c
eterocycle i tute | unds bei ng
represent edctsﬁ thfsﬁ) Ymsﬁ';] ‘éEHgEF es%ﬂ}gr}g) & rb?p @glﬂ‘ﬁ&ﬂnﬁa% dof formila
(I-1-1) or (Canm@yis thwngrearcmnmd byfarmular{l-8pgandp prepired byresteifvhtidnafmul a ( XXV)

or (XXVI) i @oﬁpoéiiflh B?@rﬁulr ?@Q)tlh% pEé%@rch 0?9&&({%&@ alc@h dieg i Waﬁ‘&ygﬁ&f jran.
hal o( -

| k
PCTI EPCD‘SOS@F/OPa‘z% bzltagol pentargl b ’I‘QPQI("%‘_‘L %a{ kﬁyqn in the presengg G of qu,tata!gam% N a*a N

a a such as hydroch}oric acid and the like.

for 2 N

/Rl;—C(=O)OH /RII-—C(=O)0C1-6alkyI
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\ 1 . . \ !
N ix,? esterification N a\az
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Compounds of formula (I-a) may be converted into compounds of formula (I} wherein,
in the definition of Q, R? or at least one R® substituent is other than hydrogen, said R’

10 or R®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 (XXTII),
wherein W, is a suitable 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 ]ikc, ina

15  reaction-inert solvent, e.g. 3-methyl-2-butanone, acetonitrile, N,N-dimethylformamide.

R' R!

4 /s

G G
N2
a \22
S G i
N xis

(I-a) (XXI11) (1-h)

Compounds of formula (I-h), wherein, in the definition of Z;, R%is CH,-C,.qalkyl
substituted with N(R(')z, said compounds being represented by formula (I-h-1), can also
be prepared by reacting a compound of formula (I-a} wherein, in the definition of H-Q,,

20 R%is hydrogen, said H-Q, being represented by H-Q\,, and said compounds being
represented by formula (I-a-3), with an intermediate of formuta (XXIV), in the presence
of a suitable reducing agent, such as sodium cyanoborohydride, in a suitable reaction-
inert solvent, such as an alcohol.



(XXV)  (I-k) (1-1-1) (CSs-balky])ZN (-CH2 CHz-OIli ,RIlI. G1 ~ Nor a\a2 +
NH(C1_6alkyl)2 (xxvn (1-1-2) 10 Conpounds of formula (1) wherein ﬁeﬁnﬁ %83
bi cyclic heterocycle substituted with halo, said conpounds being
represented by fornmula (1-m can be converted into conpounds of formula
(1) by reaction with 1-butanethiol in the presence of

pal | adi um on-charcoal and CaO in a suitable reaction-inert solvent, such as

tetrahydrofuran,. halo RR G G 13 1i <Na2 Na-a2 5 ‘r'a
N\aala HYS8Uly (1) 2 6 DEC 2903 WD 01/ 00615 PCTI Erad Dt

Conmpounds of fornmula (1) wherein a hydnogen atomin the radicals of fornula
(a-1), (a-2), (a-3), (a-4) or (a-5) is replaced by nitro, said conpounds
bei ng representgegd by fornmula (1-n) may be reduced to a cgn’pound of formula
(1-0) in the pfesence of a suitable reducing agent, suchias hydrogen,

optionally in \[t,he %gsence of a suitable 5 catalyst, such \as o
pl ati numyon; charfoaly a i onakl .01 A8 N ESRNCE:,0h _ﬁga | e
cat al yst pm"’gggl.‘@b a&S’rll\fl(l%'t ﬁagﬂgbasé?ﬁut i on.” The reaction | ae"aberformed
in a suitable reattion-inert gghyent, such as an ahgphol. RL'1 RL GG N
~a2 Nk\ 2 Q<\ 4333 NO2 ------- ~Q X 13 NNH2 N 1419 N aka (1-n)

Compounds of formula (I-h), wherein Z, comprises formyl, C;alkylcarbonyl,
Hetcarbonyl or Cy.salkyloxycarbonyl, said Z; being represented by Z,,, and said
compounds being represented by formula (I-h-2), can be converted into compounds of
5  formula (I-a), by acidic hydrolysis in the presence of a suitable acid, such as

hydrobromic, hydrochloric, sulfuric, acetic, or trifluoroacetic acid or a mixture of 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,

10 l-butanol, sec. butanol and the like. In order to enhance the rate of the reaction, it is
advantageous to work at elevated temperatures.

i

G/ G/R

\ 1

Ne 72,2 N2
— - . a*
QA l /z!‘s H—Qr— I l5
N a‘( N af’a

(1-h-2) (I-a)

Compounds of formula (I-b) can be prepared by reacting a compound of formula (1-a)
with formic acid.

R! ol
¢’ o
\ al \N p
N X2 N,
o= | |+ Howoor —— HC(=0)*—Q1—<\ |1
N e : N pa
a
15 {I-a) {I-b)

Compounds of formula (I) wherein R’ is a bicyclic 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-j), wherein
Rlisa bicyclic heterocyele substituted with C qalkyloxy or arylC.ealkyloxy, said C;.

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




In the foll ow ng paragraphs, there are described several nethods of
preparing the 10 intermediates in the foregoing preparations. A nunber of
internediates and starting materials are commercially available or 73rgEr 730
known conmpounds whi ch nay be prepared according to conventional reaction
procedures generally known in the art or anal ogous to the procedures
descri bed in EP-A-0005318, EP-A-0099139, EP-A-0151824, EP-A-0151826,

EP- A- 023293W,0 dlbeds 0295742, EP- A- 0297661 , EP- A- 0539420, ddcnidesss®539421
US 4,634,704, US 4,695,569. In the foregoing and the foll ow ng
preparations, the reaction mxture is2iworked up follow ng art-known

nmet hods and the reaction product is isolated and, if necessary, further
purified. 2EAMRE @F%’Gﬁ‘m@md&flnﬂwmb@e@fIaISl)ltablardetnetepmrmcmcb by reacting an
i nt er nedi atu%r@:ﬁ'lolfd?z[ﬂ&w a (XXVIl) with a suitable |eaving group, i.e. W,

i ntroduci ng agent | -hal o- 2,5-pyrrolidinedione in the presence of

di benzoyl perox d@ |n a reaction-inert solve e.g. tetrachl oronet hane.
W O-pR'--GKj 25 (XXVI') (111) Intermadl,&fes of fornmula (XXVII),
wherein R ISC'(;I bi cyclic het@JP&é{:ﬁAe substi tilt ed wth chloro, said R

bei ng represent b%zCI R and sald intermed \QEI ng represented by
formula ( \ a)| can be prepared by reacet h |rp; ernedi ate of fornula
(XXviily, 2 903 WO 01/ 00615 PCTI EPOY 7224 wherein (O=)RlbH is

defined as a carbonyl derivative of R wherein one carbon or nitrogen,

adj acent to the &#rbonyl, carries at Ieast 8fe hydr ogen, w th phosphorus

oxychloride, Internediates of fornmula (XXVIIl) may also react as their enol

t aut oneric COF'?HOH%“ optarala I@@?‘Rﬁﬂﬁ ‘5 @lcll‘l’lmlhe‘@jocﬂiﬁ%bsmp%d XV L1 1) (XXV

|2- a) ]Ic |nt5er e l-&He CHHO), atitubapduddeing, repoenet By RimuR (I-k), can be oo -
trifluorgq n S sai

i nt er medi at gg‘tch%‘#;rﬁﬂ]r e r%Asdé%ﬁgﬁmf)lhwldl?%’pm 2§ W an% ithag aﬁp]%g%ﬁ? epar ed by

reacti ng N23UE: X)) 8t (K4 YHF%%!’F%WFFF@C‘(%F‘ET%%VE} &€; 38, p 529,
1994), wit heltathydrbﬁmmoacetl c acid. HCM _N N4+ CF ~~OM 10

halo(-CHrCHrO)u_/'Rl' < 6a]kyl)]i«l( CH,-CH2-0); __Rl
G\ H G
1
PN g
\: [ I3 + NHE{C1_sa|ky|} e Y Q—-<\ |3
N R e
(XXV)
(]'k) (I‘I'1 )
(Cy-galkyl}aN (-CH2-CHo-O}y —R‘
G
\N a,\
x,2
*  NH{C,galkyl), ———— Q—<\ I . :!3
N s
. (1--2)
10 Compounds of formula (I) wherein R' is a bicyclic heterocycle substituted with halo,

said compounds being represented by formula (I-m) can be converted into
compounds of formula (I} by reaction with 1-butanethiol in the presence of
palladium-on-charcoal and CaQ in a suitable reaction-inert solvent, such as
tetrahydrofuran,
halo
Ili" R!
P
G
al Y
Ru,?
——————————-
H\I ) —
N

4

15 (I-m) N



NH2 (XXV | 1-b) Internediates of formula (I11) wherein W is chloro, which
Is attached to a carbon atom carrying at | east one hydrogen, said G being
represented by GPlI, and said internediates being represented by fornul a
(111-a) can also be prepared by reacting an intermediate of fornul & JKXZ0}
with thionylchloride in a reaction-inert solvent, e.g. 15

nmet hyl enechl oride. R L _G3H OH SOC12 R1-GHC (XXIX) (Ill1-a) Internediates

of formula (XXl can be prepared by reducing an interne '@lgﬁ,n formul a
(XXX) in a YBAYPYHh-inert solvent, e.g. an alcohol, in tg'le pre@;esg?e of a
suitabl e reducing agent, e.g. sodi umyborohydride, reduction R'-G3(=0 R
1-G3H OH 20 (XXX) (XX1 X) Alternatively, internediates of formula (XXl X)
can also b b rqtecti n__int L yha (XXXI1),
whor ol - CSRBSRRER b ST L Ry bl LR A S dier GRS, (2T
reaction-i &k (&3 (ahtor (sfidn reptrcechbyied Kaf comppuppebeitedericatedby a  sui tabl e
base, e.g. feamidmnhydy bxiedeced 2o HcdiouZOEIotdID1/00HGHSE pre@ncdofld - G3H O- P R

' ... 0gH OH_P 5 >ﬁg%<$l - st Yfsufdfemul @ (XXX,
wherein GB(SE %%%gﬁ sg“‘gl f?y&%t%?{ﬁ'é%ﬁ\%h@ﬁgel g&;"?ez%fr emsne_nt ed by formul a
() XX-a) 5 c&Atalyst. pich paplatnusy-op-ehaseqah gndeptipprlly i PEsercs of 2 slalg a (XXX 1),
wher ei n \B chtalyat goisoh,abd. @ thiephehd\g@lgion U Phe Buitibn amy be baf@mead bia sugatde  br ono,
wi th NN-di nethyl faor 1. de i.n t sence of butyllithiumin a

reaction-i &garcpéﬂ Isnop\g@g%n,’sélfﬂg?s E{"gd%c?’gﬁydr of uran, diethylether or a mxture
thereof. RL VB ----R-------o-- R CH(=O ®XXXI1) (XXX-a) Intermediates of
formul a (XXX-a) cﬁ\n al so be prepared by oXidizing an internediate of

formula R-CH2-OH N h!gazpresence of a suit By0xi di zing agent, e.g. M2
ina 10 reacticm—i(\ne [t sHNsent —e—gw m@t—h@e echfoHide. R -CH2-OH R
1- CH(=O N N N 0

(I-n) {I-0)

In the following paragraphs, there are described several methods of preparing the
10 intermediates in the foregoing preparations. A number of intermediates and starting
materials are commercially available or are known compounds which may be prepared
according to conventional reaction procedures generally known in the art or analogous
to the procedures described in EP-A-0005318, EP-A-0099139, EP-A-0151824 ,
EP-A-0151826 , EP-A-0232937 , EP-A-0295742 , EP-A-0297661 , EP-A-0539420 ,
15 EP-A-0539421 , 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 purified.
20
Intermediates of formula (II) can be prepared by reacting an intermediate of formula
(XXVII) with a suitable leaving group, i.e. Wi, introducing agent, e.g. 1-halo-
2,5-pymrolidinedione in the presence of dibenzoyl peroxide, in a reaction-inert solvent,
e.g. tetrachloromethane. !
Wy
RI—G—H RI—~G—W,
75 (XXVIi) (115

Intermediates of formula (XX VII), wherein R' is a bicyclic heterocycle substituted with
chioro, said R' being represented by CI-R" and said intermediates being represented by
formula (XX VII-a) can be prepared by reacting an intermediate of formula (XXVIII),



(XXX-a) Internediates of formula R -CH2-OH, wherein R is

2, 3-di met hyl qui noxal ine, said internediates being represented by forml
(XCl) can be prepared by reducing an internediate of formula (XCl Iz lta ﬂn
reaction-inert solvent, e.g. tetrahydrofuran, in the 15 presence of a

sui tabl e reduci ng agent, e.g. potassium borohydride in the presence of
lithiumchloride. reduction G0-CH2CH3 O (XCIl) (XCl) CH, ---OH

I nt er medi at romula (XCI1) can be prepared by reacti

2, 3-di am no gg’r@&"ﬁf? (Tetrahydron, 28, 3271, 1972) with -"gﬁt??’ggr%’di one in
t he presence of disodium 20 disulfite. a4t CH3 G -G CH3 NH2 01 Ol C-0OCH CH
3 11 0CGOCHCH 0 (XCal) 2 6 DEC 1003 WO 01/00615 PCT/ EP00105677 -26

| nt er nedi at @fergh (bOTM?s Je?fﬁ%la)sacmgﬁﬁhéhﬁtwé&lﬁ @he?e@oﬁ@éaﬁ%mbgr oqui nol i ne,
whi ch can B't8l ona

ubst H i

&1 Gal eyt P BORGY iacknelS eiicamnt s Tt iy DEBRES SPEBOBIOPEr il 2
( XXXI - a) cawmﬁopd@dawemdwesmaumuhgmmw atedicact es tbéir erfobramobrari¢ XCl | 1)
wi t h Cl-4al kgyhaci d anhydri de at elevated tenperatures in the presence 5 of
a suitabl e base, sodi um Fﬁ\;dr oxide. (XCIl 1) CH o-1-C, 4alky] O
(XXXl -a) | nterrrzg)g#Q s of f 6PHEI a ((%(CI 1) c}gn be prepared by oxidizing an
I nt ermedi at e of ormil a® (XCIV) W th & suiTabl e oxi di zing agent, e.g. a
perOX|de such as joro- benzenecar xoic acid, in a reaction-inert
sol vent , Je. g. nmet ﬁx)ﬁ’erlne chl ori de. Calgﬁ%q( XCl V)

Intermediates of formula (XXVII), wherein R’ is 2-trifluoromethyl-3-methyl (3H)-

imidazof4,5-b]pyridine, and G is CHp, said intermediates being represented by formula

(XXVII-b), can be prepared by reacting N-2,6-dimethyl-2,3-pyridinediamine

(Heterocycles, 38, p 529, 1994), with trifluoroacetic acid.

H
1 éH N |
CH — 2 N,
A CF3-GOCH | = pam—
i - P N
= NH;
10 (XXVIl-b)

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 G3H, and said intermediates
being represented by formula (ITI-a) can also be prepared by reacting an intermediate of
formula (XXIX) with thionylchloride in a reaction-inert solvent, e.g.
15  methylenechloride.
S0Cly
R'—GH—0OH ——— =  R'—GH—Ci
XXIX) Ol-a)

Intermediates of formula (XXIX) can be prepared by reducing an intermediate of
formula (XXX) in a reaction-inert solvent, e.g. an aicohol, in the presence of a suitable
reducing agent, e.g. sodium borohydride.

reduction
R'—Gy=0) ——————> R'“~G;H—OH

20 (XXX) (XXIX}

Alternatively, intermediates of formula (XXIX) can also be prepared by deprotecting an
intermediate of formula (XXXI), wherein P is a suitable protecting group, e.g.
Cisalkylcarbonyl, in a reaction-inert solvent, such as an alcohol, in the presence of a
suitable base, e.g. sodium hydroxide.



oxidation (XCl11) O CH3 Internmedi ates of fornmula (XCIV) can be prepared by
reduci ng an internediate of formula (XCV) (Org. Prep. Proced. Int., 23, p
386-387, 1991) with an appropriate reducing agent, e.g. hydrogen, ZEUELI hgal
presence of a suitable catalyst, e.g. palladiumon- charcoal, and a
suitable acid, e.g. trifluoroacetic acid. 15 (XCV) reduction (XCIV) CH3

I ntermedi ates of fornmula (1V) can be prepared by reacting an intermediate
of formula 1SXX Ma) or (XXXI[1-b), wherein P represents b/ é51-€

protecti ng YPAUPSsuch as, for exanple, Cl-4alkyl oxycarbonyl, wth an

intermediate of fornula (I 1) according.to the reaction described for the

general preparation of conpounds of fornula (I) 2 D DEC 2DC3 WO 01/ 00615
(XXXI'1'1 - b)rRPCH-ERSH OB6+4+— rG—t.—oN a a2 P-Q - ~ 13 Na

Interrredl ates of formula (1V) can also be prepared by reacting an

i ntermedi ate of pofgrnula (XXX T-a) pkidp an internmedi ate of fornula (XXX V)

t hat has react ed with_nethanesul fonyl 0 I n. the resence of
sui t abl e bal8EmMedials of formuly (3t Hy HhereR G3gbal|1ﬂ1éllq§_q)ﬁé"ddpt5 LSS 5FP8 sui tabl e
reacti on- i nepresenet v fidrmuka. (0N Neathi beptdpydefl by reactingen int@Bedia@of G- - OH ( XXXM a)

(XXXIV) + Gl xxﬁifdh&%&r\wegla%ﬁ&mfea& gylh@s.(ch\ﬁa%aa@hﬁegbe pr epar ed
byacycllzatlonreaC|ono | nt er medi a Iﬁ‘é gXXX%@n n a
reacti o i nEPROSHR AT dimgthylformamig edBﬁFJ'Ip“E?F“CCNf YHRRI A BFHRIAEE, in the
presence of soleenc egytetmatiydefuad detiylether or aGnRRtute Rereof.

RI—CH(=0)

RI—w,
(XXX} {XXX-a)

Intermediates of formula (XXX-a) can also be prepared by oxidizing an intermediate of
formula R'-CH,-OH in the presence of a suitable oxidizing agent, e.g. MnO; in a

10 reaction-inert solvent, e.g. methylenechlonde.
R'—CRH,—0H — R'—CH(=0)

{XXX-a)

Intermediates of formula R'-CH,-OH, wherein R is 2,3-dimethylquinoxaline, said

intermediates being represented by formula (XCI) can be prepared by reducing an

intermediate of formula (XCII) in a reaction-inert solvent, e.g. tetrahydrofuran, in the
15  presence of a sujtable reducing agent, e.g. potassium borohydride in the presence of

lithium chlonde.

:[ I; reduction IH

N
C—O—CHZCH . H

Y

(XC) XC)

Intermediates of formula (XCII) can be prepared by reacting ethyl 2,3-diaminobenzoate
(Tetrahydron, 28, 3271, 1972) with 2,3-butanedione in the presence of disodium
20  disulfite.

NH, 2N
4 CHy—C—C—CH; ——— |
NH, bl N

C—O0—CH,CH, ﬁ—O—CH:CI—h

xcn)



NHGi 1 a2 CJI1C11z8t1On NP-Q--11-H\N~"a4* a S 10 (XXXV) Internediates

of fornmula (1V) wherein QL conprises an unsaturated bond, said Q bejn
represented by Qla(CH=CH), and said internedi ates by formula (IV-a),Z&iEE 303
prepared by reacting an internediate of formula (XXXVI) with an
intermediate of formula (I111) in the presence of a suitable base, such as
di pot assi um carbonate. 13 - p-Ql-- 11 13 | 2 6 DEC 2003 -28 RL G 1 |

(XXXVI) a + R-GW N~ ---- P--Qa(CH=CH \\ N (IV-a) |g%%pmm%ﬁz_of

fornula (1 VVOUHEPBPn, in the definition of QL, the X1 noi S
radicals of formula (b-1) to (b-5) regjgﬁe_sent NH, said QL being represented
by QL,-NH, and said internediates by formula (I1V-b), may al so be prepared

by reacting | ' or a. ( A i th. L Ni€ i at e of
Formi o (osrrrgeifBEihebRceh, NG R kﬁkﬁfﬁﬁ%ﬁ?_ﬁé@?‘ﬁ%@ﬁ“‘éfq c NK
(1V-b) | nt ePRiSEREt Resubttityiest faH as CHy pnd R és @i ptkRearbanyy spiddsteriegialget er ocycl e
subst i t ut edbathg fepreseited By FSmIRNOIOA  a) dar( Kelprealkddybly réudiingan isRimedte dfei ng
represent edfﬁuﬁ?ﬁgﬁﬂ%fﬁ Cy4alkylacid anhydride at elevated temperatures in the presence

5  of asuitable base, e.g. sodium hydroxide.

., — @
= CH3 N/ CHg—O—ﬁ“—Cl-4alky]
O

N
) +-aalky!
(XCHE) ¢=0 (00K-a)
9
70
Cy-qalkyl

Intermediates of formula (XCIII) can be prepared by oxidizing an intermediate of
formula (XCIV) with a suitable oxidizing agent, e.g. a peroxide such as 3-chloro-

benzenecarboperoxoic acid, in a reaction-inert soivent, e.g. methylene chloride.

x oxidation Sy

Sol—Teoe
N CH, N CHy

0]

10 xcw) (XCl

Intermediates of formula (XCIV) can be prepared by reducing an intermediate of
formula (XCV) (Org. Prep. Proced. Int., 23, p 386-387, 1991) with an appropriate
reducing agent, e.g. hydrogen, in the presence of a snitable catalyst, e.g. palladium-on-
charcoal, and a suitable acid, e.g. trifluoroacetic acid.

= reduction I =
e ey
N CH, NT CH
15 (XCV) (XCIV}

Intermediates of formula (I'V) can be prepared by reacting an intermediate of formula
(XXXTH-a) or (XXXIII-b), wherein P represents a suitable protecting group, such as,
for example, Calkyloxycarbonyl, with an intermediate of formula (III) according to
the reaction described for the general preparation of compounds of formula (I).



wherein R 5a and R5b are defined as described above, and said internedi ates
being 10 represented by formula (1V-c), can be prepared by reacting an
internediate of formula (XXXIX) with an appropriate am ne, represeF5§m
formula (XL), in the presence of an appropriate catalyst, e.g. pal un1
and (R -(+)-2,2"-bis(di phenyl -phosphino)-1,1"- binaphtyl, in a suitable
reaction-inert solvent, e.qg. tetrahydrofuran R5b Rba_TARI, G (XXXI X) (XL)
(I'V-¢) 15 1Qb&is nggl ates of formila (I'V) wherein R is a tnccrmbunsm

het erocycl e substituted with Q=0)-NR5aR56, wherein Rya and R5b are defined
as descri bed above, said R being represented by R5aR5bN-C(=O-R ', and
said internedi ates being represented by fornula (IV-d), can be prepared by
reacting an |nternedﬁhte of formula (XXXIX) with an appropriate am ne,
represented by formul 2 under an atnosphere of carbon 20 nonoxide, in
the presence offa | e lcat al ystr'—e-g¥, pal | adiumi(I1) acetate, and 2 6
DEC 2003 WO 01 /00615 “29PCTI E 056&7 1, 3- bi s(g@f phenyl phosphi no) pr opane,
in a suitable reaction-inert solven e.g. tetra dr ruran P a2 R5b CO
+ a3 Rsa- a~ (XXX1X) PORRKILY N (XL) ( -d) e FéE of fornmula (1V)
wherein P-QL conprises Cl-10al kyl or C3- f stituted with
NR6- P, said Cl-10al kyl or, C3- 7cycl oal belng represeﬁted by Z3, said

P- QL being representg %ﬁB‘NRG Z3-Qtb, and said intgpmedi ates being

repr esent ed byfhﬁn+<yl (IV e), n rbecpimepared by reacting a conpound of
formula (1-a-3) wthnan (hternedlate gf formula (XLI), wherein W
represents a suitable IeaV|ng group, such as p-tol uenesul phonate. Said
reacti on can be perfor®8¥lith a reaction-inert solvent e.g. 10

acetonitrile, in the presence of a suitabI% base, % ap sium
car bonat e. pgrmediates of formula (IV) can also be prepared by reacting an mtermediate o

formula (XXX1-a) with an intermediate of formula (XXXIV) that has reacted with
methanesulfonyl chloride, in the presence of a suitable base, such as sodium hydnde,

5  and in the presence of a suitable reaction-inert solvent, e.g. N,N-dimethylformamide.
Rl

H G
| 1 \ al
N a‘\\az N ‘\-\32
P—Q; \ I I3 + R!—G—0OH +CI—50y—CH; —— P—Q; A\ l ) ll-_
N K N X
(XXX1Il-a) {(XXXIv) av)

Intermediates of formula (fV) can also be prepared by a cyclization reaction of an
intermediate of formula (XXXV) in a reaction-inert solvent, ¢.g. an alcohol or
N,N-dimethylformamide, in the presence of mercury oxide and sulphur.

_ gl
" &
NH G
; \ i
I N2 cyclization N [ iny?
|3 : P—Qy W j: |3
P—Ql'—ﬁ_HN < N e
)
IV
10 (XXXV) )

Intermediates of formula (IV) wherein Q; comprises an unsaturated bond, said Qy being
represented by Q,(CH=CH), and said intermediates by formula (IV-a), can be prepared
by reacting an intermediate of formula (XXXVI) with an intermediate of formula (IIT)

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



H Qb---/\\ G 11 N ,a N(l-a-3) -7 ,a2 13 a ~"a (XLI) lal ~a3 RSb O
RSa-NICGCRL G 11 N_ /ate z (IV-e) Internediates of fornula (IV-e),
wherein R6 is hydroxyd -6al kyl, said intermedi ates being represented by
formula (l1V-e-1), can be prepared by reacting an internedi ate of 16r0Gi 403
(XLI'T) with an internedi ate of forrrula (XLf) in the presence of a suitable
15 base, e.g. dipotassium carbonate, %a sui tabl e solvent, e.g.
acetonitrile. RL G Ol12 O-Z1-Qlb~N C 8nal kyl R1L al HCl-(,alkylOHG N\ i
+ P--Pt-Cl-6al kyl OH P--N-ZT---QlbN a3 a~ (IV-e-1) (XLIII) Intermediates of
formula (XXXIHa) or (XXXIB-b) can be prepared by protecting

I nternmedi ate of formul a (”)(LIV) vmth a suitable protecting grouyp, such as,

for exanpl e, Cl 4al kyl o , n a redction-inert solve ekt as
met hyl ene chl qrigl C]QJCH 20 aI c hoI+ B!-G-Wirettratro| P— @4, {tTeIH) -p opahol and
the like, in the presen g wtable N 20
I
(XXXVI) (v-a)

Intermediates of formula (IV) wherein, in the definition of Q, the X' moieties in the
radicals of formula (b-1) to (b-5) represent NH, said Q, being represented by Q,.-NH,
and said intermediates by formula (IV-b), may also be prepared by reacting an

5  intermediate of formula (XXXVII) with an intermediate of formula (XXXVIII).

1
/R] /R
G G
\ al \ a'
N Ry? 2
ha]o—-<\ I I3 +  P—Q4g—NH; - p—Q ¢ NH—<\ I |3
N v N
OOV
(COXVID ( } (IV-b)

Intermediates of formula (IV) wherein R' is a bicyclic heterocycle substituted with
amino or mono- or di(C).salkyl)amino, said R' being represented by R*¥R*N-R’,
wherein R and R*® are defined as described above, and said intermediates being

10 represented by formula (JV-¢), can be prepared by reacting an intermediate of formula
(XXXIX) with an appropriate amine, represented by formula (XL}, in the 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.

Rib
. I .
halo—R! RI8—N—R!
G/ Gf
\ b \ 1
N a]‘\\az '}5 N N
—— Sa___; et ——— —
P—Qr—4\ I ,Jf“ + R3—NH P—Q—4 I ,/:!3
N 34’ N a4
XL
(XXXIX) Xt (IV-c}

15  Intermediates of formula (IV) wherein R' is a bicyclic heterocycle substituted with
C(=O)-NR5 aFLS", wherein R*? and R*® are defined as described above, 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 (XXXIX) with
an appropriate amine, represented by formula (XL), under an atmosphere of carbon

20 monoxide, in the presence of a suitable catalyst, e.g. palladium (II) acetate, and



RR GRE R6 N/~az + P-NZ -W3 A-_P-N'-ZT-Qb 2 6 DEC 2003 -30 reagent,
e.g. di G _4al kyl dicarbonate and optionally in the presence of a swtabl e
base, e.g. sodiumacetate. HQL (XLIV) protection P-QL P--QL (XXXl EB
Alternatively, internediates of formula (XXXI1l-a) or (XXXII1-b) ca B 2003
converted into 5 an internediate of fornmula (XLIV) by reaction with a
suitabl e acid, such as hydrochloric acid or hydrobromc acid and the |ike
or mxtures thereof in the presence of a suitable sol VeIQLtTfEP%?{ gat er

| nt er medi at ¥8 P %r nul a (XXXII'1-a) or (XXXIHb), wherei definition
of QL, the 10 XI moieties in the radi,gals of fornula (b-1) to (b-5)
represent NH, said QL being represented by QGy NH and said internedi ates

byforrmla( .1 r by reacting an

i nt er medi at e of #dhe%ﬂﬂos%@%e i ?%L%leb')%&qmﬁg}eglsﬁﬂ%e?epr esents a

sui t abl e | S&HAP bio ‘B’Up, such as for exarrpleahaloaom e.g. chloro, wth
an i nternedi ate of formula (XLVI). HH 1 1 Na N a\R 2” \2 all 13 + P-Qii
c NH2 10 P—thmo-Nd | - 13 a4:r' a N a4 (XLV-a) (z%t\ﬂﬁ-eﬁXXIII-a)
(XXXI'l11-a-1) P &t /INa~ a2 + P-Qc NH2 P-Qlc-- NH- {\cl 4~ 13 \" a / 15
(XLV-b) (XLWI) (>p<x 1b- 1) Interneghatesggl formula (XLVya E&z(XLV-b) can
be prepar edp_bg_[éac i Nt an+ P__Q]_<\ | |3

(ﬂ

R3—NH

(XXXIX) (XL) (Iv-d)

Intermediates of formula (IV) wherein P-Q; comprises Ci.jpalkyl or Cs.scycloalkyl
5 substituted with NR®-P, said C_jealkyl or C3.scycloalky! being represented by Zs, said
P-Q, being represented by P-NR®-Z3-Q s, and said intermediates being represented by
formula (IV-¢), can be prepared by reacting a compound of formula (I-a-3) with an
intermediate of formula (XLI), wherein W, represents a suitable leaving group, such as
p-toluenesulphonate. Said reaction can be performed in a reaction-inert solvent, e.g.
10 acetonitrile, in the presence of a suitable base, e.g. dipotassium carbonate.

| Rr!
A d
q\ 6 3 \ t
N a'l‘\"- 2 lll Ill N Xp?
a | — .
H—Qu—4 I I3 + P==N=—Zy— Wy —— P—N—2Z5 Q5 I ,,!IJ
N Wi N a®
(XLI) IV-0)
{l-a-3)

Intermediates of formula (IV-e), wherein R®is hydroxyC,_salkyl, said intermediates
being represented by formula (TV-e-1), can be prepared by reacting an intermediate of
formula (XLI}) with an intermediate of formula (X111} in the presence of a suitable

15  base, e.g. dipotassium carbonate, and a suitable solvent, e.g. acetonitrile.

1
R] ‘(R 5
d Q
\ H C,-galkylOH \ ay_ .
?_D—ZQ—Q", 4 I |+ p——N—c, galkylOH —»= P—N—Z5—Qp \ {a
C,-4a1ky] N
(XL (IV-e.l)
{(XLin

Intermediates of formula (XXXII-a) or (XXXIII-b) can be prepared by protecting an
intermediate of formula (XLIV) with a suitable protecting group, such as, for exampie,
Cialkyloxycarbonyl, in a reaction-inert solvent, such as methylene chionde or an

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



internediate of fornmula (XLVI1-a) or (XLVII-b) Wth H2P(=O (W)3 in the
presence of a suitable acid, e.g. hydrochloric acid. 2 6 DEC 2003

PCTI EPOO/ 05677 -31 (XLVIl-a) ()O. V 1I-b) j al 4- a3 a (XLV-b)

I ntermedi ates of formula (XLVI1-a) or (XLVII-b) can be prepared by IeBi€t 208y

an internmediate of formula (XLVIII-a) or (XLVITI-b) with an internedi ate
of formula (IL). V HNa~ 2L + HZN~a4 a (XLVI | 1-b) H H2P(=O (W) 3 N
a~ ws-~\ ]1 ~3 N (XLV-a) P H2P(=O) (Ws¥8-/ate 2 O 11 H2N-C-NH2 O +

H2N--C NH2 (XLV 11-b) 5 Internmediates of formula (XXXII1-a) can al so be
pr epar ed byreragaﬁtd g\gh &malhjzleiicmﬂmbmteeand@ﬁmbmllyuh she( pted¢hicd ofy suiable base,

P- QL- C:aPu |tn a reaction-inert solvent, such as an al cohol.
(XLVIII-a) ?’gd nf?&%? | -a) Internmedi ates of for mul a (XXXV) can be
prepared by reacting an internedi ate of H

1

a
2
T protection P—Q|—<\ ]: 4 3
!
N a"k 2 /
a
el

l; (XX X1li-a)

P

(XLIV) protection \a
P—Q|_<\ lB

4
(XXXII-b)

Alternatively, intermediates of formula (XXXIII-a) or (XXXIII-b) can be converted into
5  an intermediate of formula (XLIV) 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 (XXXIII-a) or (XXXIII-b), wherein in the definition of Q1. the
10 X' moieties in the radicals of formula (b-1) to (b-5) represent NH, said Q; being
represented by Q;.-NH, and said intermediates by formula (XXXlII-a-1) or
(XXX1I-b-1), can be prepared by reacting an intermediate of formula (XLV-a} or
(XLV-b), wherein W represents a suitable leaving group, such as for example a halo

atom, e.g. chloro, with an intermediate of formula (XLVI).

H H
i 1 l al
N a\\az N \\"‘32
WS \ I I3 + P—Q| NH2 —_—- P‘_QIE—.NH \ | ,/l3
N Nt N at
(XLV-2) (XLVI) (XXX1D-a-1)
P P
‘ 1 l al
N a\\a2 N g?
WS__<\ | I3 + P_Q]E_NHZ —— P QlC—NH—<\ P ;‘3
N i~ N 84,
a
(XLVD (XXXIO-b-1)
15 (XLV-b)

Intermediates of formula (XLV-a) or (XL.V-b) can be prepared by reacting an
intermediate of formula (XLVil-a) or (XLVII-b) with H,P(=0)}(Ws)3 in the presence of

a suitable acid, e.g. hydrochloric acid.



10 formula (L) with an internediate of fornula P-@B=C=S, which is

synt hesi zed according to the procedures described in EP 0005318, in a
reaction-inert solvent, such as an alcohol, e.g. ethanol. To increii?EE rm
reaction rate, the reaction may be perfornmed at elevated tenperatu :
(XLVI'l1l1-a) 2 6 DEC 2503 WD 01100615 PCTI EPOQ 05677 -32 (L) GR 1 NH a~a2

+ P-Ql=C=S on P--Qf-"11-H a4. 1113 5 (XXXV) Internedi ates of forrrula (L)
can be obtained by reducing an internediate of formula (LIT)

reaction-inggbys@lvent, e.g. an alcohol, in the presence %f ’%’“‘g?.? abl e
reduci ng agent, e.g. hydrogen, and an appropriate catalyst, e.g. Raney
Nickel. R " -GHNJ5 , (LI) reduction-3l:) Internediates of fornmula (LI) can
be prepared by reacting an |nterrred| ate of formula (LII) with an
i nt er nedi at e of? forrrul a LI lt(l!_\‘) in Wm ch W6 represents a suitable |eaving
group, such asn ©) B chi“ \T-hIS reaction may be perforned in
a reaction-gd ert] sol|ven‘t'—'e*g htrlj e, in the presence of a suitable
base, e.g. dip amm 10 carbonat e N R=E NH2 + (LIT1) Internedi ates of
formula (LI1) &an be prepared by reactlrr;? an internediate of formula (LIV)
c

w th a suitabl eqagitd, such as hydrocﬁﬁL acid, in the presence of a
suitable sol vent e.g. an alcohol, pe.g_ ethanol 15 (LIV) R ---GNH, (L11)

| nt er mredi at es f fornulrazp HahW),can lige Rpar ed by reacting an internediate
f f I 2
of fornul a 0=< I —_— w5—<\Ni b

(XL.V-b)

.
‘/
a

(XLVII-b)
Intermediates of formula (XLVI-a) or (XLVII-b) can be prepared by reacting an
intermediate of formula (XLVIII-a) or (XLVIIL-b) with an intermediate of formula (IL.).

Vo oo
HN 2 0 N 2
I T:‘\ + HzN-g—_—NHg —_— 0=< I za
HN a(,a H a‘{;

IL
(XLVIli-a) (IL) XLVILa)
HrE !\ u
2

LY b — L

> 24

HzN ad a “L) Hb

VIl-

(XLVIit-b) (XLVIl-b)

5 Intermediates of formula (XXX1II-a) can also be prepared by reacting an intermediate

of formula (XLVII-a) with P-Q,-C(=NH)-0-CH;-CH3 in 2 reaction-ineit solvent, such

as an alcohol.

b
i
H ) N 2
pes oo\ o 1 b
N ~ 3 N af

(XLVIII-2) _ (XXXIli-a)

Intermediates of formula (XXX V) can be prepared by reacting an intermediate of ‘
10 formula (L) with an intermediate of formula P- Q,=C=S, 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 temperatures.



(Ir1) with NaN[C(=O H] .
| 0 H(LIV)
reacting an internedi ate of
(LV) (J. Og. Chem,
N, N- di et hyl f or mam de,

_ 26 DEC2bI
Internmedi ates of formula (LI) can al so be prepared by

25, p 1138, 1960)

33 HRI-GW + NaNJG(=OH2 , Rl'-GN

formula (LII1) with an intennedi ate of? §RBEniilk
in a reaction-inert solvent, e.qg.

sodi um hydri de. |

13 % 11 -
prepared by
aci d,

in the presence of an 5 appropriate base, e.g.
| RI-GHN,/a2 CHaa RGNH~EO2Na ®N a4 4 0 + I

{Vgo m&c?lrsv) (LIT1) (LI) Internediates of fornul apdpppibssrcan be
Shy

rating an internediate of fornmula (LVI) with a suitable

such as sulfuric acid. P-Qla(CH2s£HOH) (LVI) CG 0 H N a\a2

p-Qa(CH=CH _~ 3 4~a N (X)(XVlI) 10 Internediates of fornula (LVI)

wherein, in

10

15

the definition of Qa, the X1 noieties are]S—R’

NH ;
82
1 a
RM—G—HNw_ 23 2 | 1,
I [+ PQ=C-S — P—Q-f—H e

@
NH2 a"} S
XXXV

(L)

Intermediates of formula (L) can be obtained by reducing an intermediate of

formula (LI) in a reaction-inert solvent, e.g. a2n alcohol, in the presence of a suitable
reducing agent, e.g. hydrogen, and an appropriate catalyst, ¢.g. Raney Nickel.

I
Rl-—G—HN I, reduction
—re i
P

02N a
(Lh

Intermediates of formula (LI) can be prepared by reacting an intermediate of formula
(LII) with an intermediate of formula (LII), in which W, represents a suitable leaving
group, such as a halo atom, e.g. chloro. This reaction may be performed in a reaction-
inert solvent, e.g. acetonitrile, in the presence of a suilable base, e.g. dipotassium
carbonate,

OzN &
(L (LAY
Intermediates of formula (LII) can be prepared by reacting an intermediate of formula
(LIV) with a suitable acid, such as hydrochloric acid, in the presence of a suitable
solvent, e.g. an alcohol, e.g. ethanol.

i
c=0
R l_G—N: — R'—G—nH,
e
H (Lh)

(LIv)

Intermediates of formula (LIV) can be prepared by reacting an intermediate of formula
(II) with NaN[C(=0O)H]..



CH2, said Qa being represented by Qa, and said internedi ates being
represented by formula (LVI-a), can be prepared by reacting a car bQﬁy]EC Fiilik]
moi ety of formula (LVI1) with an internediate of formula (LVIII1) in the
presence of N, N-diisopropylamne and butyl Ilithium in a suitable
reaction-inert solvent, e-g. tetrahydrofuran. p-Qa(CH2-C=0) + CH 15 (LVI )
(LVIT1) (LVI-a) Internmediates of formula,(1V), wherein Gis Cl_loal kanediyl
substituted with Cl al kyl oxy, aryl Cl1-6alkyl oxy, HQ(-CH2CH20),, -,

G _6al kyl oxy(- CH2CH2Q)r, -, or arylCl-6al kyl oxy(-GHCHO n-, said group of
substituents being represented by O 7Z4, said G be‘ﬂ‘ ng represent ed by
Z4-O-Gl, and, said in bei ng represented ®&%020 fornmula (1V-f), can
be prepared F'by e %btﬁﬁ%ﬁﬁ{ﬁﬁgrmﬁm’of Rforgmh’\a XXXI'l1-a), with an

i nt er nedi at e of formula (LIX), optionally in the resence of a suitable
acid, such asWp-tol uenesul fonic acid and the i ks, and optlonally in the
presence of a suitable solvent, HI P-Ql a' (G- CHOH) - CH2 ;15 DEC 2993 WO
01/ 00615 - 34 PCT/ EPOOI 05677 such as N, N- di net'hyl acet am de. To increase the
reaction ra a]s&@é fe é}eﬂ)H redkti ﬁlie‘i‘ﬁi)eﬂﬁfw atures.
el e e R R
al~' Interni@mml‘eQJH? Witbraﬁﬂllﬂﬁméf@‘% of B (¥ # Hg 8al’

i nt er medi at ¢, 9teat@biHest sofveht X MN BintethR Agmamid if ke pdsendeloflap or (LXI 1)
in a reactlon i nert soI vent an al cohol, or toluene, in the

a
presence? of 2BATORERIQ bay: - %dHEPﬁW zenesul phom c acid. Z4-OH (LX) or

1 1
W N R'—G—HN N2
I + | B | B
R -—G-—NH——-ICII—-H P —_— A
0

02N a 02N a
(LV) (LI (L
Intermediates of formula (XXXVI) can be prepared by dehydrating an intermediate of
formula (L.VI) with a suitable acid, such as sulfuric acid.

1 1
a a\\\z

Py (CHy-CHOH) —— I P 13 — e —X I . 13
(LV1) (XX
10  Intermediates of formula (LVI) wherein, in the definition of Q1,, the X' moieties are
CH,, said Qy, being represented by Qy, and said intermediates being represented by
formula (LVI-a), can be prepared by reacting a carbonyl moiety of formula (LVII) with
an intermediate of formula (LVIII) in the presence of N,N-diisopropylamine and butyl

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

T T
111 a2 N a]\\az
D MR o
3 4
N 34”a N 4
{LVII)
15 (LVIIl) (LVI-a)

Intermediates of formula (IV), wherein G is Cj.jpalkanediyl substituted with
C,salkyloxy, arylCsalkyloxy, HO(-CH;CH;0),-, C.salkyloxy(-CH,CH,O),-, or
arylC;_salkyloxy(-CH,CH;O),-, said group of substituents being represented by O-Z,,
said G being represented by Z4-0-G, and said intermediates being represented by

20 formula (IV-f), can be prepared by reacting an intermediate of formula (XXX]1lI-a), with
an intermediate of formula (LIX), optionally in the presence of a suitable acid, such as

p-toluenesulfonic acid and the like, and optionally in the presence of a suitable solvent,



R-Ad (=0) (LX) 1 -Z24 Zq OCHOC -4alkyl (LXIl) RL Go-Z4 (LIX
Internedi ates of fornmula (LX) can be prepared by oxidizing an intermnedi
of formula (LXIIl) with a suitable oxidizing agent, e.g. M2, in alh
reaction-inert solvent, such as 10 nethylene chloride. RI-G H-OH
R-G(--O (LXIIl) (LX) Internediates of fornmula (1V-f) can al so be
prepared by reacting an internediate of forrmula (IV) wherein Gis

Cl - 10al kanegjyl osubstituted with hydroxy, said G being rgpg@eeMsed by

G -0H, and Q%" er nedi ates bei ng represented by fornmula (I1V-g), 15 with
an internediate of formula (LXIV), wheqein W is a suitable |eaving group,
such as a halo atom e.g. iodo, in the presence of a suitable base, e.g.
Szdiwgm hygrélﬁﬁasi NW-dimcfh%ﬁ&hé'rﬂiﬂe.io’ﬂganRll'e%:tNe?giogoﬂlr?e, It\lﬁe?&z{cﬁbgﬂmlaw; an. T +
z4- 0-2 : - - - ./ ai a3 ~ 4~y
\4 (LXIV) (%dgougé(e%\‘/?tfﬁl{epﬁteg}"rrreesdi ates of fornmula (l1V-g), wherein the
carbon atomof G| carrying the hydroxy, 20 also carri eé a hydrogen atom

at
DEC 2003

said Gl-OH being gepresented by H&-0H, and said i di at es being
represented by f o[t mul gggl V-g-1), C?j:k‘tbe prepared by r edum:' Taap
a 1—G - P—Q |
P—Q]_QNIKJP v 1\0.24 l \N i ¢
(XXXIl1-a) LX) (V-

Intermediates of formula (ILIX) can be prepared by reacting an intermediate of formula
5 (LX) with a reagent of formula (LXI) or (LXII) in a reaction-inert solvent, such as an

alcohol, or toluene, in the presence of an acid, e.g. 4-methylbenzenesulphenic acid.
Zs+0O-H (LX) or
0z,
RI—G,(=0) - RI_G[<
0-Z,

0_2.4

(LX)
Z—0—CH—0~C;-gaikyl (LXI})

(LIX)

Intermediates of formula (LX) can be prepared by oxidizing an intermediate of formula
(LXIH) with a suitable oxidizing agent, e.g. MnO3, in a reaction-inert solvent, such as
10 methylene chloride.

) N—
R'—G,H—OH ~ R0y

(LX) (LX)

Intermediates of formula (IV-f) can also be prepared by reacting an intermediate of
formula (IV) wherein G is C,. palkanediy! substituted with hydroxy, said G being
represented by G;-OH, and said intermediates being represented by formula (IV-g),

15  with an intermediate of formula (LXTV), wherein W+ is a suitable leaving group, such
as a halo atom, e.g. iodo, in the presence of a suitable base, e.g. sodium hydride, in a
reaction-inert solvent, e.g. tetrahydrofuran.

v 3

HO—G, Z2;—0—G
1 |l 1
N N 3,2
S O IR @
a4, a‘,

' (LXIV)
(IV-g) (Iv-1)

Intermediates of formula (IV-g), wherein the carbon atom of G carrying the hydroxy,
20  also carnies a hydrogen atom, said G,-OH being represented by H-G,-OH, and said

intermediates being represented by formula (TV-g-1), can be prepared by reducing an



12 6 DEC 2003 WD 01/00615 PCTI EPO0105677 -35 internediate of formula (LXV)
in the presence of a suitable reducing agent, e.g. sodium borohydr| z t
a reaction-inert solvent, such as an al cohol, tetrahydrofuran or b JEle 2003
thereof. Internediates of fornula (LXV) can also first be deprotected, e.g.
in the presence of a suitable acid, such as hydrochloric acid and the |ike,
resulting in 5 internmediates of formula (LXVI), followed by a reduction,
resulting i ound of fornula (1-g-1) wherein Qre HQ, said
conpounds b@lﬁg&ﬁ presented by fornul a (I-q 1-1). R1 1 g% ; e£?6 P-Q3 S
\ a (LXV) reduction 11 deprotection HfJ (t-XVl) reduction (IV-g.1)
Internmediates of formula (1V), wherein Gis ethyl substituted with hydroxy,
said 10 i nﬁmm%ﬁihatoﬁsorbﬁiar(gxwpﬁﬁémicaekmshmmﬂemcﬁﬂg\égmze)g cadiual so be

pr epar ed b%orroﬁfn‘f*d r'lg a?‘g!ac +_nt & Y& n?t ﬁ chas a}cl 9{;;5@;&1 Qetgm&ul‘anao)r B%I{tﬂ
intermedi ate of for

as sodi um Hg#of. d]@tCTmPﬂlﬁesr@af@fﬂﬂWé gn %1‘@ f\!fétrhe dcgfﬂ@ﬁleﬁs? g in the

N, N- di met hytek@icaai detably adid 68t dshadrotHind dc)d dnldhedik) reddtiny ifUbgr oup of

t I 2-1
;Psgrgg%fﬁrﬁém%g.a{gg’ P?én%l?lé rql’xgpl?f))u vEc%l%r g&&?%ﬁ&j Pe%uﬁ:ﬁ%{}% %M ogcif) Wl)th ;ﬁ” 5
6 DEC 2003 %utﬁl(lﬂdéswew@@mfeﬁ HRIompeRs PP & fPreSE Ul & (LXI X) in
t he presendemaia (I1.q3-0ji cycl ohexyl carbodiimde, in a

ase, such

R! R!
éz(_ o) _ H-—Fi:—OH
a] , reduction N al\\nz
p—Ql—<\ I 13 — P—Q \NI 4,,&;
4 a
{LXV) (IV-g-1)

l deprotection

iy )
e Gy—
Gy(=0) H |z OH 1
]L al N reduction a\"'\\az
H—0r4§::1: L — o L
A N ad
I.g-l-1
(LXVI) (g-1-D

Intermediates of formula (IV), wherein G is ethyl substituted with hydroxy, said

10 intermediates being represented by formula (IV-g-2) can also be prepared by reacting an
intermediate of formula (XXX1I-a) with an intermediate of formula (LXVI) in the
presence of a suitable base, such as sodium hydride, in a reaction-inert solvent, such as

N,N-dimethylformamide.
1

H—(l',‘—OH
i 2

L

{(XXXIII-2) {LXVID (IV-g-2)

\\

15 A subgroup of intermediates of formula (IV-g-2), represented by formula (IV-g-2-1),

can also be prepared by reacting an intermediate of formula (LXVI) with an



reaction-inert solvent, e.g. toluene. iHHRt OH a a2 + P-N~-N=C=S H2N a4-
(LXIX) (LXVI11) (1V-g-2-1) Internediates of formula (LXV) can be prépdiE&dil3
by reacting an internediate of formula 5 (XXXIU-a) with an internedi ate of
formula (LXX), wherein WBis a suitable |eaving group, such as a halo atom
e.g. brono, in the presence of a suitable base, e.g. sodium hydride, in a
reaction-inert solvent, e.g. N Ndinethylformamde. R H GZ(=0) I NL |a\

i vi~a\ a2 P-wpojadis 13 + RI-G2(=0)-WB r--cl ~---"~ qua a (RCUBPOROEL | | -a)
(LXV) Internmediates of formula (V) can _be prepared by reacting an
internediate of fornmula 10 (LXXI) wi P8 1H i soi ndol e- 1, 3 (2H)-dione in t
presence of tri phenyltphosphl ne and diethyl azodicar bcf %te R R GO0
0 1t Na\ 2Znigrmegiafe of fRppula (LiXI¥pin the pregsnespol. I 3digyclohexylearhqdyspide. ynygy

| nt er medi atresctiof-idearsolvem, . 3 oloeng. al so be prepared by reacting an

I nt er medi ate of fornyl (LXXI'l) wth 1Hisoindole-1,3 (2H)-dione in the
presence of a suihab\? ase, 15 such as sodi um hydri de and a suitable
sol vent, such as|N, di met hyl f ormam de. 2 6 DEC 2903

he
0

1 OH -
a\az + P—N N=C=§ -
| L
o
HNT e (LXIX)

({LXVII |)< *j

(IV-g-2-1)

Intermedtates of formula (LXV) can be prepared by reacting an intermediate of formula

5 (XXXI-a) with an intermediate of formula (LXX), wherein Wy is a suitable leaving
group, such as a halo atom, e.g. bromo, in the presence of a suitable base, e.g. sodium
hydride, in a reaction-inert solvent, e.g. N.N-dimethylformamide.

Rl
G2(=0)
P_Ql_<\ I 3 R—G,(=0)y-Wg ————* P—Qi‘—<\ I
il (LX)
(XXXill-a) (LXV)

Intermediates of formula (V) can be prepared by reacting an intermediate of formula
10 (LXXI) with 1H-isoindole-1,3 (2H)-dione in the presence of triphenylphosphine and
diethyl azodicarboxylate

3
4 a
_— NH N—
o Qw%\I(,LnO;&( @iwk o~

(LXXI)

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



WO 01/00615 (LXXII) -37 Rl G O N Cl-aalkyl N (V) Internediates of formula
(LXXI'l) can be prepared by reacting an internediate of forrmula (LXXI) with
an internediate of forrmula (LXXII1), wherein WD represents a suitable

| eavi ng group, such as a halo atom e.g. chloro, in the presence of 2003
suitable 5 base, such as N, N -diethyl-ethanam ne, and a suitable s @F&t
such as nethylene <chloride. R | a PCTIEP00105677 %o ~ 3 } YCCC -w9
(LXXI') C | ‘{"é "@4 (LXXI'TT) RL @ C 1-4alkyl Intermedi ateg/mphodserrnul a (V),

wherein in inition of 2, R2is C.10al kyl, said @ being
represented by Cl.10al kyl -Q b, and sagd internmedi ates by formula (V-a), can
be 10 prepared by reactlng a conmpound of formula (1-a-3) with an

intermedi ate of formyt'a (LXXN), wherein WO is a sui tabi’e | eavi ng group,
such as a halo atom§ e.g. chloro, ith the presenge of a sui t abl e base, such

as di pot asgj unpcar bon a\gxand abl e so n suchN @gt onitrile. R
/ GN -2 r+\8%bda-ez—‘<\ |c:3 _|.Gallkyt] Weno— N— j:
Cl -aalkyl

(LXXIN)
)

Intermediates of formula (LXXII) can be prepared by reacting an intermediate of

formula (LXXI) with an intermediate of formula (LXXIII), wherein Wy represents 2

suitable leaving group, such as a halo atom, e.g. chloro, in the presence of a suitable
5  base, such as N, N -diethyl-ethanamine, and a suitable solvent, such as methylene

chloride.
R’ R’
\ 2 \ 2
ek N, e Sk
o C)-galkyl R
Cl -qalkyl
(LXX) (LX) (LXXH)

Intermediates of formula (V), wherein in the definition of Qa, Rlis Ci.10alkyl, saad Q2
being represented by Cy.j0alkyl-Qip, and said intermediates by formula (V-a), can be

10  prepared by reacting a compound of formula (I-a-3) with an intermediate of formula
(LXXIV), wherein Wy is a suitable leaving group, such as a halo atom, e.g. chloro, in
the presence of a suitable base, such as dipotassium carbonate, and a suitable solvent,
such as acetonitrile.

2
+
H—Qi54 I 113 N—C-jgalky—Wg—>
Rl

{l-a-3) G/

(LXXIV) \
N
N—C-1palkyF— Q5 I {!13

O
(V-a)



(LXXI'V) (V-a) 2 5 DEC 2003 WO 01100615 PCT/ EP0O0105677 -38 Internedi ates of
formula (LXXI) wherein, in the definition of @2, the carbon atom carrying
t he hydroxy, also carries two hydrogen atons, said HO @2 being represented
by HO CH2- @2, and said internedi ates being represented by formula (LXX3- aa,
can be prepared by reducing an intermediate of formula (LXXV) in th&DEC 2003
presence of a suitable 5 reducing agent, such as |ithium al um nium hydri de,
in asuita %OF@@gion-i nert solvent, e.g. tetrahydrof uredi/EMWS6TG 1 i N
a~a2 Cl-4alkyl-O0C(=0)-@Q@.--<\\ Na : ~, 41;~ (LXXV) reduction Rt G 1 I
N ad~"a2 HO_CH2_ @_ 2 4 13 N (LXXI-a)y38nternedi ates of fornmula (LXXl),
wherein, in the definition of @, the carbon atom carrying the hydroxy,
carries al stntatneliiemsof forreulh (XK ehereimaindhd-@fiaRiopof Ry thejsresdived 10 by
EO Q@H, andcag%& thO b BILIA &3rdQiE HydrGiRh QER1R! Q5l BG-G.WeMg!répréskated - b) , can
e prepare

h

duci ng, an .internediate of fornul | Hth &, sdi table
reduci ng ag@hth &gzéz %’g]tﬁa@r’r?tﬁﬁ?e&%:a la%fe’pfeﬁengcdrr%afgﬁ%gn%r '“Sofvent, e.g.
an al cohol . pRpare@bilredudifSIBterhediate-of formula GXXY) in ppepggsence of a suitable

5  reducing agent, such as lithium aluminium hydride, in a suitable reaction-inert solvent,

e.g. tetrabhydrofuran.

1
G/R G/‘Ri
\ al \ 1
N =gt . N a"‘%:-az
C1-4::110'1—0—C(=O)—--Q2-—<~ I I reduction Ho— CH;—Qz-—<\ I I,
N a‘(la N a“;a
(LXXV) (LXXI-a)

Intermediates of formula (LXXI), wherein, in the definition of Q2, the carbon atom

carrying the hydroxy, carries also at least one hydrogen, said HO-Q; being represented
10 by HO-Q;H, and said intermediates being represented by formula (LXXI-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.

1 l
G/R G/R
\N al . }q a'..\ ,
I '“\‘;llz reduction _< | \T
(0=)Q3 »  HO—Q3Hy 3
\N N 2’ N & a
(1X) (LXX1-b)

Intermediates of formula (VI) wherein, in the definition of Q, R?is Cy.j0alkyl
15  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
(P),N-Cj.10alkyl-NH-Q.H, and said intermediates being represented by formula (VI-a),
can be prepared by reductive amination of an intermediate of formula (LXXVI) with an
intermediate of formula (LXXVII) in the presence of a suitable reductive agent, such as
20  hydrogen, and a suitabie catalyst, such as palladium-on-charcoal, platinum-on-charcoal,
and the like, and optionally in the presence of a suitable catalyst poison, such as a
thiophene solution. A suitable solvent in this reaction is a reaction-inert solvent, such

as an alcohol.



Ho- @14\ | 13 N ~~a (LXXI-b) Internediates of formula (VI) wherein, in the
definition of @, R2 is C3_10al kyl 15 substituted with N(P)2 and tHd BE&r#th
atom adj acent to the nitrogen atomcarrying the R2 substituent carries

al so at | east one hydrogen atom said @2 being represented by

(P)2N-g _iaal kyl -NH @, H, and said internedi ates being represented by
formula (VI-a), can be prepared by red%@t_ive am nation of an internedi ate
of formula (LXXVI) with an intermediate of fornmula (LXXVII) in the
presence of a suitable reductive agent, such as 20 hydrogen, and apisuitable
catal yst, such as p@,Rl adi um on-charcoal, platinumon-charcoal, anfd the

| i ke, and optional I?y I n the presence of a suitable catal yst poi so‘fm, su]ch as

a thiophene sol utiyn. uitgble solvent in this reactionis a y CR
reaction-inert, en ,%%cm a%Na.rtl%la,g |2_32'J\r L@, 456 DE 26(13
-39 N (LXXVI ?‘E & | -ap~Tnternedi at és ofp” orr‘nﬁa(LXX\}f) ez
prepared by deprotectingy an internmexiviie of fornmula (LXXVI III inthe?

presence of a suitgabkespcid, such as hydrochloric acid and ‘Y like, in a

R b o W AN O 1
depr ot ect i ngoafuld (IHEX VAL iatie: mEsentosNubutable@idGudhnsthiydrophlesencid and the

suitable acyf, ‘.G IALAGRCLL gl 0 and the ITke. RI G 11

1
/R‘ R
G G
\ i \ al
Q N 2 N =2
\ P _ N l
R l |5 = (0= . l3
=2 N 4~
g NN 2
VI
5 (LXXVIN) (LXXVD)

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

1 R!
/R G/
o Vel
N N2 Sg?
0. a j—
\Q3 . (O—)Q3_<\ I 13
Coo ]
(LXXIX) (IX)

Intermediates of formula (LXXIX) can be prepared by reacting an intermediate of
10 formula (LXXX) 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.

P
b :
N2 O N )
O
EO/Q3_<\:I & L *OR=ETw T EO/Qs \NIa“’/ ]:3
a
ah (LXXIX)

(LXXX)

Intermediates of formula (LXXX) wherein, in the definition of Qs, the X! moiety of the

radicals of formula (b-1) to (b-5) represent NH, said Qs being represented by Q3-NH,
15  and said intermediates being represented by formula (LXXX-a), may be prepared by

cyclizing an intermediate of formula (LXXXI) in the presence of mercury oxide and

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



2 Na~Naa Ol I3 ¢cO-@B<\ (LXXIX) RL GlInternediates of fornula
(LXXI X) can be prepared by reacting an internediate of 10 formula (LXXX)
with an internediate of forrmula (I11) in the presence of a suitable base,
e.g. dipotassiumcarbonate, in a suitable reaction-inert solvent, ;Bg
acetonitrile. RL / + RIGwlL "'- 1W(LXXX) (LXX I X) Internediates OEC 2003
formula (LXXX) wherein, in the definition of B, the X1 noiety of the

radi cal s of wioommwudiga (b- 1) to (b-5) represent NH said (BPEREM$EDr esent ed
by B'-NH, 15 and said internedi ates being represented by fornula (LXXX-a),
may be prepared by cyclizing an interffediate of formula (LXXXI) in the
presence of nercurygoxide and sul phur, in a suitable reaction-inert
solvent, e.g. an al tohol. + ) N-C@iOal ky-NH2 -4- _P\N-C -aLozat Kyl - NH QRaH 2
& DEC 2903 1 Qb5 - 46pCT/ BRGG Y5677 0{%1_@” @ TC jal cyclization 0
N CO~QB- NHLNE ™ I'- | M CO BN | ~aB-¢i2 ad \N L}JPCXI) (LXXX- a)

I nt ermedi ates of for mn 42X) CXI' ) can be prepared by reddci ng an
intermediate of formula (LXXXU) in the presence of a guktable reducing
agent, such as hydrogen®@¥X¥Dt he presence of a suitable catal yst, such as
pal | adi um on-charcoal , platinumon-charcoal 5 and the like, in_ a suitable
sol vent, e. Jrermegintes offampyla dekrihh) 521 b PAFRagRd Sy redgng apiniermediate of

formula (LXXXII) in the presence of a suitable reducing agent, such as hydrogen, in the
presence of a suitable catalyst, such as palladium-on-charcoal, platinum-on-charcoal
5 and the like, in a suitable solvent, e.g. a mixture of ammonia in alcohol. Suitable

alcohols are methanol, ethanol, 2-propanol and the like.

3 s
1(‘:\ 1 Il
O, s T2 reduction o AL !
o~ ~ a,
[O/% NH - NH I - I Qy-NH NH | Ny
28 0 l5
0Ny N 472
(LXXXTD) (LXXXD)

Intermediates of formula (LXXXII) can be prepared by reacting an intermediate of
formula (LXXXIIT) with an intermediate of formula (LXXXIV} in a suitable reaction-
10 inert solvent, e.g. ethanol.

S=(==N al\“ , i
R
Ol I TB — O\Q —N/C\N al\"‘"\ag
- R} )
oo+ o A S
Oz.N 4
(LXXXN) (LX) (LXXXIN

Intermediates of formula (IX), wherein, in the definition of Qs, R? compnises Ci.ppalkyl,
said Qs being represented by Cy.10alkyl-Q», and said intermediates being represented
by formula (IX-a), can be prepared by reacting a compound of formula (J-a-3) with a

15  reagent of formula (LXXXV), wherein (O=)C;.jpalky! represents a carbonyl denivative
of Cj.jealkyl and wherein W, is a suilable leaving group, such as a halo atom, ¢.g.
bromo, in a reaction-inert solvent, ¢.g. acetonitrile, in the presence of a suitable base,
e.g. dipotassium carbonate.



al cohol s are nethanol, ethanol, 2-propanol and the Iike. S 11 011. (E
e@B--NHNH I 13 00 ON2 a (LXXXI 1) "2N a4~ (LXXXI) Internedi at ed boEC 2003
formula (LXXXI'1) can be prepared by reacting an internediate of formula
(LXXXI'T1) wth an internediate of fornula (LXXXIV) in a suitable reaction
10 inert solvent, e.g. ethanol. ,.} S--C=NO :e@ --NH2 E (LXXXIIl) 02N
(LX) (XI'V) (LXXXI'1) Intermediates of formula (1X), wherein, in the
definition @fgdesif2 conprises Cl.10al kyl, said @B bei ngP(F"é%T"@@%??t ed by

Cl _loalkyl-Qb, and said internediates bel ng represented by fornula
(1X-a), can be prepared by reacting a-tonpound of fornula (1-a-3) with a 15
reagent of formula (LXXXV), wherein (O=)Cl.10al kyl represents a carbonyl
derivative of C 1_iPalkyl and wherein W | is a suitable I¢aV| ng group,
such as a halo atogi e.g. bronp, in a reaction- |nert solv

acetonitrile, in t e pglesence of a suitable base, . 0.
car bonat e. mc or1 qg)g Ay, NH NH oy, M@]-?le %E@ 2003
W01/ 00615 ‘E‘ﬁg
(LXXXV) (1X-a)
{1-a-3)

Intermediates of formula (X) wherein Q4 comprises Cy.salkyl, said Q4 being represented

by C1.salkyl-Q)p, and said intermediates being represented by formula (X-a), can be

prepared by reacting a compound of formula (I-a-3) with a reagent of formula

5  (LXXXVI) wherein W, 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.
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(LXXXVI) (X-a)
(l-a-3)

Intermediates of formula (X), wherein NC-Q4 represents NC-(C,.galkyl)(R")N—C(=0)-

10 Alk-X', said intermediates being represented by formula (X-b), can be prepared by
reacting an intermediate of formula (LXXXVII) with an intermediate of formula
(LXXXVI) in the presence of di-1H-imidazol-2-yl-methanone, a suitable base, such as
N, N -diethyl-ethanamine, and a suitable solvent, such as methylene chlornide.
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LOXVIY L \ ol
(LXXXVI) 0 | N2
NC-Cy-galkyl —N—C—AIk-X —<\ I
2
a
(X-b)

15 Intermediates of formula (XI), wherein Qg represents Qip, said intermediates being
represented by formula (XI-a), can be prepared by reacting a compound of formula
(I-a-3) with an intermediate of formula (LXXXIX), wherein W3 represents a suitable
leaving group, such as a halo atom, e.g. chloro, in the presence of a suitable basc, such
as disodium carbonate, and in the presence of a suitable solvent, such as 3-methyl-2-

20 butanone.
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G (LXXXVIT1) 4 1t (X1-a)

Intermediates of formula (XIX) can be prepared by reacting an intermediate of formula
(XC) with a suitable acid, such as hydrochloric acid.

G”RI G/R]
cras b ; A
HC—C;-qalkyl—NR* \I j, — H—C—C,—alkyr—NR* \I |5
C|-4:11kyl"—'C]) N Kt NN
(XC) (XIX}

Pure stereochemically tsomeric forms of the compounds of formula (I) may be obtained 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
generally racemic mixtures of enantiomers which can be separated from one another
following art-known resolution procedures. The racemic compounds of formula (I} which
are sufficiently basic or acidic may be converted into the corresponding diastereomeric salt
forms by reaction with a suitable chiral acid, respectively chiral base. Said diastereomeric
salt forms are subsequently separated, for example, by selective or fractional crystallization
and the enantiomers are liberated therefrom by alkali or acid. An alternative manner of
separating the enantiomeric forms of the compounds of formula (I) involves liquid
chromatography, in particular liquid chromatography using a chiral stationary phase. Said
pure stereochemically isomericl forms may also be derived from the corresponding pure
stereochemically isomeric forms of the appropriate starting materials, provided that the
reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said
compound will be synthesized by stereospecific methods of preparation. These methods

will advantageously employ enantiomerically pure starting materials.

The compounds of formula (I) show antiviral properties. Viral infections treatable
using the compounds and methods of the present invention include those infections
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of formula (XI), wherein Q4 represents QL1" said internediates beind§ JtC 103
represented by fornmula (Xl-a), can be prepared by reacting a compound of
formula (I-a-3) with an internmediate of formula (LXXXI X), wherein W3
represents a suitable |eaving group, such as a halo atom e.g. chloro, in
the presence of a suitable base, such as disodiumcarbonate, and in the

presence ofB%é]w&E)@bl e solvent, such as 3-nethyl-2- 20 buperewmenss2t DEC
2003 WO 01/ CT/ EP00105677 -42 H Qlb-<\ N (I-a-3) (LX)OXIX) L, (X -a)

Internediates of forrmula (Xl X) can bed4prepared by reacting an internedi ate
of formula (XC) with a suitable acid, such as hydrochloric acid. RL RL GG
Cl- 4at ky1- trodghadn i dtha) and patamyxovidkestHn&ipatichilds by hlimMRéhd bovin8a HC y

respiratory syncytial virus (RSV).

The in vitre antiviral activity against RSV of the present compounds was tested in a test

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

10 Due to their antiviral properties, particularly their anti-RSV properties, the compounds
of formula (I) or any subgroup thereof, their prodrugs, N-oxides, addition salts,
quaternary amines, metal complexes and stereochemically isomeric forms, are useful in
the treatment of individuals experiencing a viral infection, particularly a RSV infection,
and for the prophylaxis of these infections. In general, the compounds of the present

15  invention may be useful in the treatment of warm-blooded animals infected with

viruses, in particular the respiratory syncytial virus.

The compounds of the present invention or any subgroup thereof may thercfore be used
as medicines. Said use as a medicine or method of treatment comprises the systemic

20  administration to viral infected subjects or to subjects susceptible to viral infections of
an amount effective to combat the conditions associated with the viral infection, in
particular the RSV infection.

The present invention also relates to the use of the present compounds or any subgroup
25  thereof in the manufacture of a medicament for the treatment or the prevention of viral
infections, particularly RSV infection.

The compounds of the present invention or any subgroup thereof may be formulated
into various pharmaceutical forms for administration purposes. As appropriate

30 compositions there may be cited all compositions usually employed for systemically
administering drugs. To prepare the pharmaceutical compositions of this invention, an
effective amount of the particular compound, optionally in addition salt form or metal

' complex, as the active ingredient is combined in intimate admixture with a

pharmaceutically acceptable carrier, which carrier may take a wide variety of forms

35 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 desage form, any of the usual pharmaceutical
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t he 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 mhalation or

20 insufflation by means of methods and formulations employed in the art for
administration via this way. Thus, in general the compounds of the present invention
may be administered to the lungs in the form of a solution, a suspension or a dry
powder, a solution being preferred. Any system developed for the delivery of solutions,
suspensions or dry powders via oral inhalation or insufflation are suitabie for the

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

30  aerosolized doses.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary

35  dosages, each unit containing a predetermined quantity of active ingredient caiculated
to produce the desired therapeutic effect in association with the required pharmaceutical

carrier. Examples of such unit dosage forms are tablets (including scored or coated
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30  The following examples are intended to illustrate the present invention.

Experimental part
Hereinafter, “DMF” is defined as N,N-dimethylformamide, “DIPE" is defined as

diisopropyl ether.
35 A, Preparation of the intermediate compounds

Example Al
a) Sodium methoxide (0.2 mol) was added to a mixture of N-(4-pipendinyl)-1H-

benzimidazol-2-amine dihydrobromide (0.1 mol} in methancol (389ml), the mixture
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ibenzoyl peroxide (1.3g) in tetrachloromethane (400ml) was stirred and refluxed for
25 35 minutes, bronght to room temperature and then filtered. The reaction was camed

our again using the same quantities. The residues were combined. The solvent was
evaporated. The residue (60g) was purified by column chromatography over silica gel
(eluent: cyclohexane/EtOAc 85/5; 15-35 um). Two pure fractions were coltected and
their solvents were evaporated, yielding 25 g (43%) of (+)-5-bromo-2—hloro-5,6,7,8-
30 tetrahydroguinoxaline (interm. 4) and 12 g (21%) of (x)-8-bromo-2-chloro-5,6,7.8-
tetrahydroguinoxaline.
¢) A dispersion of sodium hydride in mineral o0il (60%) (0.0518 mol) was added
portionwise at 5°C under N7 flow to a muxture of intermediate (1) (0.0471 mol) in
DMEF (200m1). The mixture was stirred at 5°C/10°C for 1 hour. A solution of

35  1intermediate (4) (0.0565 mol) in DMF (50m]) was added dropwise. The rmixture was
stirred at room temperature for 3 hours and poured out into H»O. The precipitate was
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resi due wasgrfiphytoeerasticafzél, (elvers HEdh Chy/EiO Awt3€r; 2OMPE MmN Thdpude freaionsThe r esi due

was bot 1ed. YR LINCRIGH v Lol g8 &Z%oéﬁgd (RRR28ay Gl drendl ML othy!

4-(1H benzimd ecar ate; np. 249.4C (interm
1). b) A mikEdiectipd- 5r‘h‘t’@?‘#ﬁ’ﬂ?aétf%yl€f) IntegMmOY- ol ), ~ 2- (chl or onet hyl ) qui nol i ne
nmonohydr ochb)ol;mldmn(cmoﬁ&s(omhc)l) aanohdsmbmmn&asebomwﬁ:mgv@ ofol ) in DWF

(250n7 ) n&@.ﬁmm (@%@o@ﬁoﬁ &%vaggl&mémh &R0t o\/@,msn wasAvaror ated. The

resi due was_tak ani ¢ s separat ed,

dried, fil tfé‘F"’éldgéhﬂPt'H@ ‘%161%%?5 St‘%m Fggg °??E§d rpé'ém?j eu\l/f/gs purified
by col udh cHr@ped edeeiphyitoFEdAc mhpegagéiayer was separated, washed with H20,
dried (MgSQy). filtered and the solvent was evaporated, yielding 10.5g (91%} of

(£)-1,2,3,4-tetrahydro-2,3-dimethyl-5-quinoxaline-methanol (interm. 7).
¢} MnO, (100g) was added portionwise at room temperature to a mixture of
intermediate (7) (0.0546 mol) in dichloromethane (500ml). The mixture was stirred at
25 room temperature ovemnight, filtered over celite, washed with CH2Cl3 and the filtrate
was evaporated. The product was used without further purification, yielding 7.8g
(77%) of 2,3-dimethyl-5-quinoxalinecarboxaldehyde (interm. 8).
d) Sodium tetrahydroborate (0.084 mol) was added portionwise at 5°C to a mixture of
intermediate (8) (0.042 mo}) in methanol (100ml). The mixture was stirred at 5°C for
30 30 minutes, hydrolized cold and exiracted with EtOAc. The organic layer was
separated, dried (MgSO,), filtered and the solvent was evaporated, yielding 6.72 (85%)
2.3-dimethyl-5-quinoxalinemethanol (interm. 9}.
e) Thionyl chloride (0.045 mol) was added dropwise at 5°C to 2 mixture of
intermediate (9) (0.03 mol) in dichloromethane (50ml). The mixture was stirred at
35  room temperature for 2 hours, poured out on ice and K2CO3 10%. The organic layer
was separated, washed with K2CO3 10%, dried (MgSOQy), filtered and the solvent was



(eluent: CH2CI 2/ CH3CH 97/ 3 and 95/5). The pure fractions were collected and
the solvent was evaporated. The residue was suspended in DIPE, filtered
off and dried, 15 yielding 13.5g (59% of 1, 1-dinethyl ethyl 16 DEC 2003
4-[[ 1- (qui nol i nyl met hyl ) - 1H benzi m dazol -
2-yl]am no] - 1- pi peri di necarboxylate (interm 2). Exanple A2 a) A m xture of
5,6,7,8-tet rahydro 2(1H) - qui noxal i none in phosphoryl chloride (200mL) was
stirred andyoshibspxed for 3 hours. The sol vent was evapor agewkpodies?20
resi due was ta en up in ice and CH2CI 2. The mixture was basified with
Nl - 140H. The organic |ayer was separdBed, dried (MgSH), filtered and the
sol vent was evaporated, vyielding 34g (86% of
2- chl or o- 5,d¥aparied. érrrcqift;ddcnqasiusmoamﬁdnefn@hmpariﬁtati@) yidiJing\6.Ag fquamte of
i ntermedi at g < 16 116 nol ) and di benzoyl
peroxide (1 0?3? (alfrr?ﬁ}eg{ygﬁ "% g?]%m@ Ot%p p. \rred d refluxed for
25 35 m nut%sf"‘ iPestiRfhe! se “F'dl? ShHErY llﬂﬂé ﬁ)d(%%é |"fat°' ?‘g The reaction
was carri ecposiinvasgat h*QusideanNe flew saamixjura of intermediatata (G- mel asDYET o
conbi ned;  TREMBOTHEMix M8 Svas BUAAGK a‘t@ﬂldefrﬂqgﬂwsorduﬁm( BQg)uivmsf purified by
col um chr onat ogr. aph% gver s ]ica é gﬁ@; "%‘liﬁ qo(?rexane/tﬁt, c 5515;
15-35 m). THRETREHiAC ¢l AP &mog ol PV as qdfeq roRyirs A Jere
evapor at ed, The mixtirnyasingd grg0m lesipe(arurs updes Np flowden Jrayrsshysirotizgd apl
t )et rBaBydr Oqéﬂtﬂﬂ%é@lnltﬁ‘ﬁtd,k@t’ﬂfcr& af‘l)c | le&@sc arﬁt@ci— Wasil several times with .

r ono Q. rsj.on o
SOdI um hydrﬁb‘g Jn GWﬁ%r‘gl mﬁmfdt%@%%%&%EQﬁ%&%h&z%@e !lfB’Q va:on W se at
5C undek0 szwqubr eclampriremaieeEphy gieet headeheenty $Hp@/f4H0 G
(200m ) . They sy I QOM%mﬁtT\% iste Actobé ek chiticted alDieir S(ﬂNf:Sl(EI wigre on of 35
i ntermedi ate The m xture
was stirref?® ?r)aﬁgod"eq?' Qo#gg%%éﬁ@@;g‘“@ﬁgagggge out m o H2O The
preci pi t at exaliagmeBylpE- @%@W@ﬂ}m‘l‘é L-piperisepratrpylatss B Dt er ed of f

and taken up in CH2Cl 2. The organic solution was dried (MgSO™4), filtered
and the solgéﬁ%% i

evapor ated. The residue (32@%{3%5 Rﬁc;':ijdf_rfldedvby col um
chr omat é@raﬁwyoravféﬁneéwlq%@hg% (0.Q62p maby was @flged POTICRE R - §5/510. 1; 20- 45
pm . The pupgwhé AkitGBST NeNQi B beg nnﬁﬁhrﬁmdhe&m ($.6My €n135masl) mvapor at ed,

yielding 13 c%g %g&%r%ﬁ@e{ng(a)nd éicéﬁlypét g h%sL: mlxture was stirred for 30

4-1[1-(2- ch or 0 U|noxaI|n

benzi m dazoMmimuiss Peseiusiey OleMFrf f‘%ﬂﬁ‘@é’é“’ﬂ%’("&f@ ]P‘Pﬂﬂél""ﬁf adged Eyanple A3 a)
2, 3- But anedip@ioRly( Ohddnhikure@hy coskedl t@ 8T aad stirredfor 1 & mprereat Btlenald7@miol ut i on of

SO(CjiI UTOQ?LO%IH %gﬁ%l(sglulwm% wetk éﬂ@&cﬁrﬂk?liﬁ%)e wagmﬂ)u Bhotd Eomn Mﬂ@erﬁﬁﬁ%?;ﬂGt o] t7)0C
an en e a .solu | Q no

in water Slllﬁa “mg R e Pl H\lﬂﬁgl e ﬁfwy T hﬂﬂﬂr&“f 0 eﬁ%g{éégﬁgrh?tbggol ed,

basi fi ed WI fihe MROO8IayG N nebaratod; waeewithiph, ‘EFG)&M%SQHeﬁW@jaE}’FPé 9 ayer was
separated, dgief w@%%&ed fihd ]ﬂfnﬁﬁt #ised RRhRPTuVBEpUKASLON AMiag ed. The
residue (17 1§§2>1\6’8‘$) gfu{ met'l1$1d8 ql}lngllnecambqoxclgehygafmtcm 12).

25 Example AS
a) A mixture of 3-methoxy-2-methylquinoline (0.081 mol) in triflucro-acetic acid

(150m]) was hydrogenated at room temperature under a 3-4 bar pressure for 48 hours

with palladium on activated carbon (2g) as a catalyst. After uptake of hydrogen
(2 equiv.), the catalyst was filtered through celite and washed with HyO. The filtrate

30  was basified with a concentrated NH4OH solution and extracted with CHpCly. The
organic layer was separated, dried (MgSOs), filtered and the soivent was evaporated,
yielding 14.3g (quant.) of 5,6,7,8-tetrahydro-3-methoxy-2-methylquinoline (interm. 13).
b) 3-Chlorobenzenecarboperoxoic acid (0.1 mol) was added portionwise at 5°Ctoa

mixture of intermediate (13) (0.067 mol) in dichloromethane (300ml). The mixture
35  was stirred at room temperature overnight, basified with K2CO3 10% and separated

into its layers. The agueous layer was extracted with CH2Cly. The combined organic



graphy over silica gel (eluent: CH2Cl 2/ Et OAc 93/7; 20-45 pm). The p 003
fractions 15 were collected and the sol vent was evaporated, yieldi %hqug
(67% of ethyl 2,3 -di nmethyl- 5-quinoxali necarboxyl ate (interm 6). b)
Lithiumchloride (0.6 nol) was added portionwi se at 80C to a m xture of
internediate (6) (0.06 not) and potassiumtetrahydroborate (0.6 nol) in
tetrahydro- furan (300mL). The m xture was stirred at 80C for 5 hours,

cool ed, poured out into 20 H20 and extracted with Et OAc. The or[g&;q c Iayer
was separ at ¥80M4%thed with H20, dried (MySO), filtered BB RE 50l vent
was evaporated, yielding 10.5g (91 %

()-1,2,3,4- tetrahydro 2, 3-di met hyl - 5- qU| ‘noxal i ne-met hanol (interrn. 7). c)

Mh02’ (100g) 1a¥>@%va§ﬁﬁ§ﬂ%b§%ﬂ'd4bqgli@|}c§%3 s&QE‘ﬂt%ﬁE@@I EZ&EEI El&m@lﬁ“?éture of

intermediate” (7) i) 'or onet hane The  m xture was
stirred at (@antpg %ﬁﬂéniswm%ms\hem?wquobm chtﬁ?é’r“‘%@l 19e, washed
W t h CH2C) 2c)aadnikfuae: dfiihtbmidRitenas) (©\08P aoblif deetid BchydR @AWOImIVaas stzed W t hout

further pur bfgoe@tdrqhouy b@drgd&goZufégmd SZsz?@d \ﬂih NaOH 3N. CHpCl; was added.
2, 3-di met hy| - 5- qui_noxal I necar boxal dehyde (interm 8). d odi um

t et r ahy df ob&PRPTEANIQIEE A 2 eaPRralgss washed ith a Ailpted NeQH salptigedried 4 ni xture of
i nt er medi at M£8)a)(fUteCtiZindtte)solvantives lszapotated] Gelding . 16'Sgéquamtx)tqﬁr e was stirred

at 5C for 3@ 7355)(3[}5@3;0_ _mc dg;glthé O?gr%%an fa%&t(fe gy Et OAc. The
7

organic Iayer was par ate ter the sol vent was

evapor at ed, 9 PR OErpEngdiziefLS) @. d?ollr)ét"‘ﬁ??d"ﬂn Eﬂrﬂ’dﬂ%i 1Bgdfet hanol
(interm 9) methanol (60l Y wasccdtined iaotere{lOxed4& 200hinuwg poarddled odiepmise at 5C to a

m xzurelof cit{&@ﬂﬁ?ﬂ'(?{ﬁéé gl)hc(oggagr% myemad d&pﬂ?t@&'dﬂ&&(ﬁéi@ﬁl&ﬂ{cﬁ@gﬂa tThe

m Xxture was stirred a I‘OQ e e I oured_ out on ice
and K2OCB. 185:50MF vt a‘éaHP‘@‘eria};) ﬁ£g§§§§‘bé’€ ég fﬁ!ﬁ%ﬁ@ﬂ"\ﬁ'g‘ﬁt‘!‘k@tﬁa 10%

dri ed (MySO4yinoliriemethped Garedni e sol vent was 2 6 DEC 2003 WO 01/ 00615

PCTI EPOO/ OSWJMA& WHAPRaRb Bebparkl £+)R O HRGdiraWR R0 LSRG yMaI fagielindIUT t her

purlflcatlo? dl ng 6.2g (quant.) of
Hyﬁ‘e'i i 10).

5-(chl orone 3-di met hyl - qui noxal i ne (intern. f) A dispersion of
sodi um Rydr igd@mpi A neral oi | (60% (0.021 nol) was added portionw se at
5C under N2 i Xt M ter i.ate o l).. 5
(o)« The P bioneQuilh  diofhneh MR URH Rotpl ) Py SRniBN A BT B o
of i nt er nediaanistufeld (+)(10,0.8-t¢tmhydrp3- racwkqmrmhm@ir(mt@ﬁlewlmg O03dwdd dr opwi se
ﬁt 5C thenmolﬂchE @0MBS Thé hﬁﬂt@;@ a@& bitfoeg}ma %ﬁﬁéﬁﬁdﬁt@muﬁdﬁh&ﬂ& fobew for 2
ours, hydr ac Wi er was
separate Z&a \%a"!'s%?aglrgovemeﬁi Fres Wt A chZ'g}e ldmumw %58@%2?‘“‘ |yil tered and the
sol vent C%?Fﬁb‘&}‘%‘{]tw ﬁ%'é“%iia’ﬂ?c itB GHGas The OaRF 18y col um
chr omat ogr aptparaededriesli(MgS84p éltcr(séhmfem sol\(BhQ@szwaﬁrBﬂHl’NHd@Hue ®g)512. 510. 1;
20-45 m . Twhs Bh&ﬁf?edfb@%SlﬁJlng(@ﬁro‘P/?fo%m%% &@pslﬁd\ @Fﬁl&h&etﬁﬁéejdﬁ-@PW%@re

evapor at ed, yield gr
4-T[1-[(2, 3 | hgplﬁﬁ frﬁtalons were coI’lccted and the so]vent was cvaporated yielding

xal i nyl) rret h'!gl(zsl%,)l-éf BerRzbroind iz T ,8-2etpahydaarl - methylqupiober {idenmed&x boxyl at e
(interm_11). Exanple A4 15 8-Brono-2-net hyl qui noline (0.0675 nol) was
added pdrti cgfmﬂ%—"é’{ -70C under N2

a) A mixture of N-2.6-dimetyl-2,3-pyridinediamine (0.122 mol) in trifluorc-acetic acid

(250ml) was stirred and refluxed for 6 hours and brought to room temperature. The
solvent was evaporated. The residue was taken up in CH,Cls and KoCO3 10%. The
organic layer was separated, dried (MgSOy), filtered and the soivent was evaporated.
30  The residue (32g) was purified by column chromatography over silica gel (eluent:
CH2Cl/EtOAc 97/3; 20-45 pm). The pure fractions were collected and the solvent
was evaporated. The residue was taken up in petroleum ether. The precipitate was
filtered off and dried, yielding 15g of residue (fraction 1}. The mother layer was
evaporated. The residue was combined with 14.1g of fraction 1, yielding 28.9 g of
35  1,6-dimethyl-2-(trifluoromethyl)-1H-imidazo[4,5-blpyridine; mp. 100°C (interm. 19).



flowto a mxture of a solution of butyllithiumin hexane (1.6M (O 53@[: 1
nol) in tetrahydrofuran (300ml) and diethyl ether (300nml). The n‘ixl2 r v&%
stirred for 30 mnutes. A solution of DMF (0.405 nol) in tetrahydrofuran
(100m ) was added quickly. The m xture was cooled to -70C and stirred for
15 m nutes. Ethanol (70nl) 20 and a NHACI sol ution 10% were added. The

m xture was brought to roomtenperature and stirred for 15 m nutes.

NI -14C1 was added. The mixture was extracted with EtOAc. | ofbgani ¢ | ayer
was separ at W@ 01/ethed with H20, dried (MySO™), filtered and the sol vent
was evaporated. The product was used wgt hout further purification, yielding
15g (>100% of 2-nethyl-8-quinolinecarboxal dehyde (interm 12). 25 Exanple

AS a) A m xhut e o, 3=IRLnAKNYadad BlonYs Abl) AR dibshzbf) pBRkidal Jg)iwere
trifluoro-acetic acfa 150ml) s. hydr ogenat e oom ¢ ture under a
3-4 bar predds ¥ reqm ‘EEE’(CWBH‘F?“\\;\?T“PH“ %@PW&B‘?"?M gﬁ?@c it B Q%glﬁl on (2g) as a
cat al yst. Ahtbaeupitaiie Tie rixtrogestirad suurefuxed farfchonest henbrougha® filtered
through Ce'{gt,ﬁN. l}{%ﬁﬁ@éf}ﬁ&‘ﬁ%&& 1R Qeactbiewhs dabriecalont agdid ubig teaaiméi ed with a

concentrate olution and extr ed wwth CHC12 T ani c | ayer
was sepat at BHmuitEs; & Mg@yeref:?rpﬁg@ﬁfhgﬁal%%g agaa\‘/)%rfaﬁedv\/ggc m%'% at ed, d
yiel di ng 14(58g) ywaswarified bsoqohs%c,h?qm%%nhaﬁyﬁﬁﬁlcsg?}é‘flwsﬁlﬁlqlr&%ﬁﬁﬁui nol i ne
(interm 13jags %Hg od7°0b.25 RENTRNAEARABRY WXOLElIsaR end fe dolvant was/v?s_ added
portionw se at to ture. . of |.nter I N In

di chl or onet ﬁ"a?ﬁ%raieg’()vé)‘?]r‘%‘.g Hﬁ'ﬁ%&ﬁﬁ%) %J?'ébr%rgogv\glgyl ﬁﬁcﬁl‘é’gbé (hru g%éc{ﬁgir)rper ature
over ni ght, bHginfdaead4.fitipyridire®temog03nd separated into its layers. The
aqueous 1 avey Avﬁitueé((gfrsg%? 841 Mokt ol -2.ylahtign) dopipénidad-carhgaylite 26 DEC 2003

WO 01/ 00615 49 PCJ/ EP 56 r i fii and the
sol vent ms(oe%éﬁé’?%ﬂ' éﬁmf‘/'?% 5%703,3,@‘?@ [ygj (j 3%%?%‘%%?%2@ ol1sb1 &EF

5, 6, 7, 8-t et peekapétrils-(250m) Wasrmed Arct B{wGd fr PO putesiang theg Frquehh @A™ 14) . ¢) A
m xture of iehiperaneei Waer (visldddédandahe miztire was extrattpdtvwagenwith CdzClg-188m) was

e TG waDBS € ncPRElsdNasi kheshapbiriedt, NaCH 3N
A 2 e gﬁggaéo%%émmwr aP@5EIeN18BY), Bl s apbicdt

The” organi c | ayer was separ at ed, h ith a diluted
NaOH solldit i dhe Pdv v af mgSoagroutfptheppustiicaling. Vi) ‘%gﬁ%&df’&%@e‘%‘\}’rﬁérat ed,
yi el di ng 16 [8d][\-shehRlt2-Jtriffioromethyl)-1H-imidazo[4,5-blpyridin-6-yllmethyl}-1H-

5, 6, 7, 8-t et kahydiiQ: 3o BLAGKY.1 2ifHuENQLibeNBE hareh Agetate (ester) (interm
15). d) A %Qlﬁ(}tlﬂ{eoo?qﬁnt er?,re illgt el (15) ?g[ 067 nol) and sodi um hydroxi de
(13g) in neExhapelag(60m) was stirred and refluxed for 20 m nutes, poured

out on 1€ A0l SrLAGlEH. Sl SR amFDEL SRR LR PRSP L e

(95% of?Vs, 6190, Bt GhpAPOSHEETORy oY) L RENGOAIBL S orm 16y, In
a simlar waybomse @867 mob pascenitle 5256my) wastsereddnddeftixed fpefhiows- qui nol i nol
(interm 17)4 dgy Eesagmlt@m%ﬁl (BhpsRIAer e fekdddh Wk 88riédbud 108 wiigthevas added
dr opw se at Sgr%:t/: c?lgz:mH{;'cs.e I:I‘hf:N 2mi)ItL|xr9¥\{v£r9 combined, poured out into H2O and extracted with

EtOAc. The organic layer was separated, washed with H2O, dried (MgSOa), filtered

25  and the solvent was evaporated. The residue (25g) was purified by column

chromatography over silica gel (eluent: CH,Cly/ CH3OH/NH40H 97/3/0.5; 20-45

um). Two fractions were collected and their solvents were evaporated, yielding 8g of

ethyl 4-[{1-(6,7-dihydro-5H-1-pyrindin-7-yl)- 1 H-benzimidazol-2-yl]amino}-1-

piperidinecarboxylate (interm. 22).

30 Example A9
a) A dispersion of sodium hydride in mineral oil (0.261 mol) was added portionwise at
room temperature under N7 flow to a mixture of N-8-quinolinylformamide (0.174 mol)
in DMF (500ml). The mixture was stirred at room temperature for 1 hour. A solution

of 1-chloro-2-nitrobenzene (0.53 mol) in DMF (200m]) was added dropwise. The
35 mixture was stirred at 140°C for 12 hours and then brought 1o room temperature. Hz0
was added and the mixture was extracted with CHClz. The organic layer was



a mxture of ()-5,6,7,8-tetrahydro-2-nethyl -8-quinolinol (internedi Zéﬁ Elj?@
(0.03 nmol) in toluene (20nml). The m xture was brought to roomtenp G283
and stirred at roonf tenperature overnight. Ice water was added. The

m xture was basified with a 20 concentrated NaCH sol uti on and extracted
with CH2A 2. The organic |ayer was separated, dried (MgSH), filtered and
the solvent was evaporated. The residue (6g) was purified by colum
chromat ography over silica gel (eluent: CH2O 2/ CH3OH 99/ ;chégp%fé%r,pn) The

pure fractiWR9HsI®e col |l ected and the soI vent was evapor yiel'ding 2g
(29% of ()-8-bronp-5,6,7,8-tetrahydros2-nethyl quinoline (interm 18). 25
Exanple A7 a) A m xture of N-26d|m°,ty]l 2, 3-pyridinediamne (0.122 nol) in

trifluoro-ageiciagldd Mggé%)[ﬁmd%ﬂa Joifl PR vhRhdi ethe kafou (hoyy s and

brought to r omterrperature sol vent. .was e _residue was
taken up i nWesReEfisdhygel K‘?@fﬁ’oﬂ'@‘%‘aﬁw Vc’é?h%f‘rﬁel:a‘ﬁge&é\ggkgéf%fﬁ ed, dried
(MySO4) , fi Bo/eoed-4ninY. The poleVRLHoNMASTec v HEDsdana the s8Penfiivens eepbrited, (329) was

urified b h i ; t CH2Cl 2/ Et CAc
AR 4@%@&&}@;%@0@1%2@#9% ARGV il mqmqg&:éﬁrl 48y - colven  uas
evapor at &d. PIrfanxwes ¢ feduinpdingrmgteanagpe (O nply & r%?ﬂ‘é‘FOP Bprecipitate
was filt er @ogEBfmaANshdgiotaestiym yarbdraie(. 18Sopoh) fin scesomiumide 200mig Waostinel. The

not her | aye%nd"ﬁ:ﬁuxe%vfaps)ﬁ@str%d t%%oél@@!odﬂ&n%eﬁdﬂﬂbl POAcvind H,O4vdrg Of
fraction 1, ing 28.9 g

1, 6- di met hy]aa/‘?d( The Rirows Het ﬁ’gira)“egwtbFﬂcdé'z“o[%‘?S‘!LI?PWFII‘*B?”H%"HSWB@‘ “Boc
(interm 19K2C08 sOEGANMOLEN O0EIA 2. Sthepombmpg 012856 Eyeryyas dn

1- Bromo-13, Stpgkoly, Filt&@djhrﬂﬂﬁ‘e s(o@l/cﬁma'i eNBjoaté) e liRaT 2o Y4 9PRIT OX{3dfir¢-1. 5g) were
added at roomte erat ur a sol ution |nterrred|ate(19) (0.07 nmol) in

t et r achl or o2 HEARERE-9- Pri eth&’l"f’f@"&(‘ﬂeﬂ? s stirred and refluxed for 7

hours, thengyraughl;pto roomtenperature and filtered. The reaction was

carried out n using the a‘F%ne g g‘ﬁa ‘{H@O xtu%e Wertgdconbl ned.

The sol vent aﬁ!i_év‘é"p?fr iemedizg {24 @QPHme! ‘?%’5‘3?“ AR AR 0%m"jlcol um

chr omat ogr aphyerasgrar prelssnmefogbhou(semlemﬂey @RI (P aTriBCHtal YS0 OAlter an@k%/ 2; 20-45

p”)idThel ggfg M '(9 €czﬁ£ Ve 86 Srkr@ndrduble hceﬁim éﬁﬁ{ﬂictﬁ&ﬁc“ﬁ&/a'ﬁ)ﬁr?; ed,

yi el di ng ri y

TH i m dazo| fv%mé-m el rrsm%rs?fe‘?”ﬁ‘%% TR A

4- (1H benzi fintlamo?$)2- yl ami no) - 1- pi peri di ne- car boxyl ate (0.0464 not),

i nt er medi alt &) W@xt&@oﬂéé&nﬁ@ﬁ&e @aﬂomo 25Hiad @@ Arbraabeyago-1 39 riddi:) hl n

acetonitri e lrr t t hen
%%2(%@%5 Ipeliin mm gﬂ?ﬁdﬂ% ngidﬁgmﬁ QIEP r%ﬁuﬁh@tjﬂ' 4%UQQQd

brought to r e mx ure&/ads extracted
twice width d;rmgbzto rore wHHJSWBiY‘heH‘eéP‘Qj%l‘”@S Pupeintefa Shfiep e 1wy filtered
and the sol \k@n:blumhmmmgrmgdver gibcalged (ahreot G ClaA(SHAQFR B /Hi itﬂrﬂﬁu{m)f urt her

ficat 2 eldin
e A B e e Ll ety

benzi dazmo@%meaw anlu i GraspliTimE R R al%dwhef@rﬁﬁulﬁwj Larol e AB

amino]-1-piperidine-carboxylate (interm. 26)

25  ¢) A mixture of intermediate (26) (0.026 mol), mercury(Il) oxide (0.052 mol) and
sulfur (0.2g) in ethanol (120m)) was stirred and refluxed for 2 hours, brought to room
temperature and filtered over celite. The filtrate was evaporated, yielding 8.7g (96%)
of 4-[[1-(8-quin01iny]methyl)'-1H-irnjdazo[4,5-b]pyridin-2-yl]amjno]-l-pipcridinc-
carboxylate (interm. 27).

30 Example All
a) A mixture of 8-quinolinecarboxaldehyde (0.092 mol} and 4-methylbenzenesulfonic

acid (0.3g) in 2-ethoxyethanol (110ml) was stirred and refluxed for 24 hours using a
Dean Stark apparatus. The solvent was evaporated. The reaction was carried out again
using the same quantities. The residues were combined and taken up in CH;Clz. The

35  organic solution was washed with K2CO3 10% and decanted. The organic layer was
dried (MgS0y), filtered and the solvent was evaporated. The residue (41g) was



A m xture of ethyl 4-(1H benzi m dazol -2-yl am no)- 1-pi peri di ne-carboxyl ate
(0.0289 20 not), 7-chloro-6,7-di hydro-5H cycl opent a[ b] pyri di ne (0.DR8EC 2003
nol ) and potassium carbonate (0.0867 not) in acetonitrile (250ml) was
stirred and refluxed for 48 hours and then brought to roomtenperature.
The reaction was carried out again using the sane quantities. The m xtures
wer e conbi ned, poured out into H20 and extracted with EtOAc. The organic

|l ayer was sgpaf@sd. Wwashed with H2O dried (MSO4), fil tremanod@B6End t he
sol vent was evaporated. The residue (25g) was purified by col um

chr omat ogr aphy over silica gel (eluents2- CH2CA 2/ CH3O0OH NH4OH 97/3/0.5; 20-45
m. Two fractions were collected and their solvents were evaporated,
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t enper at ur esxtpRtes wubgtcaweﬂwapfgﬂntcwcwaﬁse%mvsh@@k@%‘?&@@ wied@neH2C12. The
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and pot assi Glﬁi%fafr'ﬁ@ha‘?fébl(‘@ Thesaksmy W?&P"M“?‘brﬁhﬁﬂsld@e ("’EE)QHT)“R/!HS stirred

and ref | uxe@HsOR. Fhdogarsc suhdiohven wasel edthKoCho i edpeh Boly den @i<dAc and H20

wer e a‘iiSiEd(Mgmlarﬂ]?éPeHraﬁdm§ol@§r{tm§5 ordlel NTEGI o R4 wgéh@e@ﬂmus | ayer was
basified with solid and extracted with CH2Cl 2. The §®p nbi ned organic

layer was d Fyriber prgfigatgonglding PR-p@pler(dighipxy Rehyeipgtite @E™ev®oor at ed,

yi el ding 17 § lgﬁo of N—(3 n| tro- 2- pyridinyl)-8-quinoli nerret hanam ne
(interm 24%@1@ a) A ure of |nterrred|ate$h (0.064 nol) in
net hanol (2 él)wa?'ﬁgéﬁé?@dmﬂm@l‘e @93004° el werg éa‘?‘b?‘ 2 hours with
Raney ni ckell6@t(g) 1 amr andxbérapuyisied bAfdienn chpbrakegraph§ oedr shigalpeidenent:3 equi v) ,

the cat ahysicres é:ﬁﬁi 1%@5%9)“ m@bbré?ra&ms Whie chlidefet @b RthwaSv@v apor at ed,
yi el ding 14.8g (93¢ ui no ridi g&edl am ne

(interm 25)¥a5 gYapya ‘-’Lﬁ‘ﬁg g‘rg (Ig%%é? ﬁéhfé‘t"&"‘(‘%ﬁ%‘h}’?d‘ @E BEYAS-BIE et hy|
4-i sot hi ocydinanmthﬂ]slfpbcnzmua&ol 2ailbmioy]- bppeiOn@s@oxmdty Girrmet hanol  (150n1)
was stirred _and ref|uxed for 4 hours and 20 brought to room tenperature.
The sol vent Ex&Epiedddor at ed. The residue was purified

4-Methylbenzenesulfonyl chloride (0.2222 mol) was added portionwise at 10°C to a

25  mixture of 1,1-dimethylethy] [1-(hydrox ymethyl)-2-methylpropyljcarbamic acid (ester)
(0.202 mol) in pyndine (65ml). The mixture was stirred at 10°C for 2 hours. H,O
(75ml) was added at 10°C. The precipitate was filtered off, washed with H,O and
taken up in CH>Cla. The organic solution was washed with HpQ, dried, filtered and
the solvent was evaporated, yielding 49g (68%) of (+)-1,1-dimethylethyl [1-{{[{(4-

30  methylphenyl)sulfonylJoxylmethyl]-2-methylpropyl]carbamate; mp. 85°C(interm. 32).

Example Al4
a) A mixture of compound (33) (0.0347 mol), 1-bromo-3-methyl-2-butanone (0.052

mol) and potassium carbonate (0.104 mol) in acetonitrile (255ml} was stirvred and

refluxed for 2 hours and filtered. The filtrate was evaporated. The residue was taken
35  upin HyO and the mixture was extracted with EtOAc. The organic layer was

separated, dried (MgSQy), filtered and the solvent was evaporated. The product was



by col um chromat ography over silica gel (eluent: CH2C 2/ CH3OH 97/ 3; ﬁﬁ@ﬁﬁm
Pm. The desired fractions were collected and the sol vent was evapgﬁ !
yielding 10.5g (37% of ethyl 4-[[[[2-[(8-quinolinylmethyl)am no]-3-pyri

di nyl ]am no] sulfinyl]- am no]-1-piperidine-carboxylate (interm 26) 25 c)
A mxture of internediate (26) (0.026 nol), nmercury(ll) oxide (0.052 nol)
and sulfur (0.29) in ethanol (120m) was stirred and refluxed for 2 hours,
brought to room tenperature and filtered over celite. T j e was
evapor at ed, WgPeloglisng 8. 7g (96% of 4-[[ 1- (8- qui nol | Werlerbddsty

nyl met hyl ) - 1H i m dazo[ 4, 5- b] pyri di n- 2.yl ) am no] -1-pi peridine- carboxyl ate

(interm 27). 30 Exanple A 11 a) A m>% ure of 8-quinolinecarboxal dehyde

(0.092 nol) apd. 4-net hyl benzenesul f.oni acd d. ( 0, 39).. _et hoxyet hano
(110m) \/vaé‘s‘%‘{]‘i"lﬁfoé‘gﬁé‘g H“B‘%F%?BUP"?%’W ;ﬁg%%fr(g) &Z‘.‘ﬁlg [%lth an Stark

appar at us. dqhimelisy)meainl]- Waberrimidorchotiamied 1 rripeadingll-3mehdr 88" ut  agai n
usi ng the SaRBEmAsPRidnt £S. The residues were conbined and taken up in
CH2Cl 2. The 35. argani c _sol ution was washed with K2C03 10% and decanted. The
or gani ¢ Iaﬁ@?sﬁﬂ “aY MEE (NSFF filtered and the sol vent was evapor at ed.
The r esiduel-[44d§ybenzgisnidaz6l- DEA BN 3-piteridinyjGenghyl 2busmepEp00/ 05677 puri fi ed
by col um chiQifR{RGEANIN) AL berSinkii£al- Dol)arfiabl BpiperiGR B He@hBDH 98/ 2; 20- 45
m. Two pure fractions were collected and their solvents were evaporated,
yi el di ng 20@“?@2@@“@f 8-[bis(2-ethoxyethoxy)neth¥l]quLnoIine %&nternl 28) .
b) A mi xt ur Bl%F1-€2-quinelinyimesd) bidenziraidoznd 20t apimg ] JorBeridin 2emdi et hane
(0.4464 5 Bhiincaed 4- met hyl benzenesul fonic acid (4g) in ethanol (250nil)
was stitred .and . refluxed fo LRIeRERdtur e, poured
out i nt & koto4 ’Té%maonflcil)‘(lerél}(cp 'ragec(%‘é)gte 39 HBE? %%Jg{haﬁrﬁgdg?ma@f’c | aver was

separ at ed, #¥°Cedodinmacuphydpberpte (8 mAR wap plded BPRUERYIsGat VARG B%ed. The
product wasstitsadonsOtrhiouts. fiirQ ey added. i Triesalvemsrwas eyaperagdn dhassidye Y8099 of

2. Gl ol i meg R e s dhan.c  aci d

- qui nol i necar boxal de . mol Y and, 4- figpi.c  ac
(0.25g) in é\d&%ﬁ‘lﬁﬁ%ﬁg}h@\ﬁﬁg’e?t"ﬁ ‘éacgoré‘t"heé’ llggl]d i %e%%gop %ﬁg) ﬁgt[}rs and

br ought 150 [etiaapistqimpaingimetey]- THdenzmideiod3-Wasikeiphe t -wethya§dd- usi ng t he
same quanti&%gﬁﬁmlﬂﬁndqhé%mr ~were conbined. The sol vent was evapor at ed.
The residue Was taken up | 29y . e j fowashed wth
K2CO8 10% afi \R}Wﬁ“ﬁ;‘&f‘gﬁ}ﬂgﬁﬁe P g&‘@ﬁ”#%@&?@“ﬁeﬁ?gﬁ%@gﬂ% he sol vent was
evapor at ed. sdihgonfoaectedisrd 351081 wiohhphthalinidy ©R5 meband IPAEY6n, yi el di ng
|32£ 5g of 2; ﬁ)%s?hihegmoi%%mj M&Hﬂggbﬂmn((im); Whe%émrc ;Zaéagg%c;atm%

nt er medj at e and inter wer e

heat ed f%%%%@ Fﬁ¥%H8ng%#@£ﬁﬁ%ﬁm%§r?F?g@ﬁﬁﬁ cg%mnnéc r Hﬁ!tpography over
silica gel (e srparated imQitOpars 2TieHImquUOBYY was svaghed fyice WHRERG £ ract i ons
were col | ectvadfianditt KeCapiokiennd namcted wjgh CioEt, Th edrabingd ASEic(1PEY) of
()-1,1-di metfy ldﬁEMgﬁLB,[fﬂﬁieﬂtan@fﬁx c&va WaPevaporated. The residue was purified

by column chromatography over silica gel (eluent: CH»Cl/CH30H/NH4OH 97/3/0.2;

25  20-45 pm). Two pure fractions were collected and their solvents were evaporated,
yielding 2.3g (30%) of (:)—2-[2—[4‘[[1—[ethoxy(S—quino]inyl)mcthyl]-lH-bcnzimidazo]-
2-yl}amino]- 1 -piperidinyl]-3-methylbutyl}-1H-isoindole-1 ,3(2H)dione (interm.

N
@JTI)
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o
A solution of (0.024 mol) (prepared according to A14b)

H

j/NTN: j

. . . (80)
d) Preparation of intermediate



i nyl) et hyl]-1H benzi m dazol - 2-yl ] am no] - 1- pi peri di necar boxyl ate (interm
31). Exanple A13 4- Met hyl benzenesul fonyl chloride (0.2222 nol) was?§dgedqis
portionwise at 10Cto a 25 mxture of 1,1-dinethylethyl

[ 1- (hydr oxynet hyl ) - 2- et hyl propyl ] carbam ¢ acid (ester) (0.202 nol) in
pyridine (65nml). The m xture was stirred at 10C for 2 hours. H20 (75nl)
was added at 10C. The precipitate was filtered off, washed with H20O and
taken up in CH2C 2. The organic solution was washed with H2O, dri ed,
filtered andOov#pétssol vent was evaporated, yielding 49g (O8UKERGHOS677
()-1,2-dinethylethyl [1-([[(4 30 neth

yl phenyl ) sul fonyl ) oxy] net hyl ] - 2- net hy156’r opyl ] carbamate; np. 85C(interm

32). anp 4 of conpound (3 0.0

127 ono- 3 HERAP 6 07A maTin GG 9T BSOS T b T 0. 104
mol ) in acedaritianesubforfy? Slintide (BA36 sil)in EH,@A(k sraifamoxen) waoaddéd hour s and
filtered. Tagnlitd imaki RS S URRREA) Bby (oTo6rERiclis VAR, LGRS UP I n H2O
and the m xt ur S ex r%ﬁ Ei‘?l wi,t h Et OCAc. gg_gr anl ayer vvas separ at ed.
dried (MyS “‘fu?‘ ddgdg ﬁEﬂ%fF\?@ﬁf’e%@ er WEii5foduct was 2 &
DEC 2003 V\Qhﬁgﬁmﬂﬁh&cd 581 MGIEIRO@ﬁwﬁﬁ&atad;ecbldmg &@glbf 1ﬁlaﬂhMatc (ayification,
yielding 1684 of ()-1-[4-[[1-[ethoxy(8- quinolinyl)nethyl]-I

H benzi m dazol - 2-yl ] am no] - 1- pi peri di nyl ] - 3- net hyl - 2- but anone (interm 34)
(quant.). In a simlar way were also prepared : 5

1-[4- (1 H benzi m dazol -2-yl am no) - 1- pi peridifayl ] - 3- net hyl - 2- but anone; | -
[4- [ [ 1- (8-quinolinyl)-1 H benzi m dazol yI] am noj - 1- pi peridin

yt] - 3- met hy¢)Frepabuit oRRimeaite

1-[4-[[21-(2-quinoliny]methyl)-1H bengi cya 2y|]amno]
-1-piperidinyl]-3-nethyl- 2- butam m xture of internediate (34)
(0.036 nol) in nmethanol (200m) rred at 10C. Sodi um

t et r ahydr obgrsafugod & 1@141539&313-\1\@{321911@% (@osislmwnwtmmﬂw; émcmas stirred
for 90 m nu (ﬁ? eﬁ%@o\%ﬁfn alggggzq qiw t was eva@or atte ﬁawe si due was
extracted wi o ant ¢V VQF RRIRONTAST TRF SE Ut h H20Q,
dried {®pySospol tpireampstepgerame: wikle siing éortl hoas Aemupgpoe af let#rmsd@# $0hg 179 (96%
of ()-4-[[10ld207 mol) (prepared accordmg to Al4d) in DMF (a small amount) was added

[ et hoxy (8- qy n2|mdazo - (I-rrethyl eth
yl)-1- pi pezrjlnloﬁl ﬁ%en[%"ﬁanofmxwlstmmd gqultcm e ﬂ “E%%ﬁl%%‘?g ate (0.0 15

mol ) was adbegs %ﬂd@fmog@maper@@eé@rd@rwmeﬁ WF@’%C (%Qﬁ)m‘tai‘-‘éwﬂé'ﬂlz?dnterrredl ate
(35) (0.01 from)dietphethed andCHECROTH recipiale vais thldred piiany driedpliemipgiagef (0. 015
mol) iny get[?g;%g%g}&gg?ghz(y 00nm ). The mixture was stirred at room 20

or

tenperature t OAc was added. The mixture was extracted with
HC 3N andgsepgéated into its |ayers. The aqueous | ayer was washed tw ce

\(/:MOEYQI Etegp‘gr ga%arﬁlxprce& lV\f4 (tl-'H lﬁ%%dﬁ?oll Ifbla%%?o)%ﬁ E)c?t?(ﬁl%’ql] élv}nteﬂlygl_izoz The
utanone (0 3/3 mol) and benzenemethanamine (0.09 mol) in methanol (200ml) was

hydrogenated at 40°C under a 3 bar pressure for 48 hours with palladium on activated
20  carbon (1.3g) as a catalyst. Afier uptake of hydrogen, the catalyst was filtered through
celite, washed with CH30H and the filtrate was evaporated. Hydrogenation was
continued for 24 hours. After uptake of hydrogen, 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: CH,Cl2/CH30OH/NH4OH 85/14/1;
25  20-45 pm). The desired fractions were collected and the solvent was evaporated. The
residue was crystallized from diethy] ether. The precipitate was filtered off and dried,
yielding 0.4g of (+)-N-[1-(2-amino-3-methylbutyl}4-piperidinyl]- 1 H-benzimidazol-2-
amine; mp. 138°C (interm. 37).
b} Di-tert-butyl dicarbonate (0.02 mol} was added at 5°C to a mixture of intermediate
30  (37) (0.0186 mol} in dichloromethane (60ml). The mixture was stirred at room
temperature for 3 hours and poured out into HO. The organic layer was separated,
dried {(MgSOy), filtered and the solvent was evaporated. The product was used without



was dried (MgSO4), filtered and the solvent was evaporated. The residue was
purified by colum chromatography over silica gel (eluent:

CH2Cl 21CH3COH NHACH 97/3/0.2; 25 20-45 pm). Two pure fractions were 26 DEC 2003
collected and their solvents were evaporated, yielding 2.3g (30% of
()-2-[2-[4-[[I-[ethoxy(8-quinolinyl)nethyl]-1H benzi m dazol -

2-yl]am no] - 1- pi peridi nyl]-3-nmethyl butyl]-1Hisoindol e-1, 3(2H) di one

(interm d) Preparation of internediate (80) A SO|UtionC§%Eé--~ . 024 nol)

(prepared a¥@8v¥htig to Al4b) 2 6 DEC 2003 WO 01/00615 P 77 -54
and Et 3N (0.072 nol) in CH2C12 (100rm% was cooled to OC under N2 flow. A
m xture of nethanesul fonyl chloride 8 036 nol) in CH2C12 (a small anount)

dded | |
Wiy 290 AR B dclial $6orteP Holiifieth SRLULSITIORRAGIDEr AL LT €

é j.lé vigsadecant ed. The
or gani ¢ | aytoxxisarbanyl i -Genzippidazel-: 2 -y lpmingf &@iPsH “YIHEC[ Bl oSt s evapor at ed,
yi el di ng 8.hepylcarbithseé (Reina38). (80) (86% e) Preparation of internedi ate
(81) A solution of 1H i soindole-1, 3(2H)-dione (0.0828 nol) in DVF (80nl)
was cool ed Exampled®i6 NaH 60%in oil (0.0828 nol) was added portionw se. The

m xtur . 5"’asf’t%Jﬂﬁi‘%’atﬂ'13[@ [Elqsqaﬁ.lohm) [ RBEARRRRI-3tyllaainohil ipipesitinglli ng for 1
o iy% b nonn{gﬂaﬁ'#? mon(an%an 59 r%ﬁglmﬂﬂk lo. Rl iRShedtmar di ng to

Al4d) |n mxté[ was stirred
at roomt enfﬁéﬁ)la}) er’rﬂéhlffb@ge!lﬂ@ # 40 sundst 2 Sbar PF%?“TSf‘“ %hﬁ"gs Yy %’r“('}b
t enper at ur eoff LkivirbEcatRal E8gh. as ThRalya s rttecup(dke 60)ydepsn,che/sitdyst waed from

diethyl et hﬁﬁe rorbfs e, m&e%ﬁﬁmht ta%d\@@-l%oﬁ Anwcerdtra&tva@nd dri ed,
yi el di n;;;p { 15 Internmedi ate (8 429 IﬁgsegS v) dé?%(ture of
1-[4- (1 be%?p@ﬁfaaz%qllaémyuoarﬂ%‘@)edf PHER PWF‘T m e adged anone (0. 03
nol ) and besyarneidpainaion vas (tifRdrodd° Ciundsrat3tan plessp@0Onad) honess

hydr ogenat eﬂft%up@@oﬂm% et ctﬂﬁfysmﬁsﬁ!éfe@ tﬁr@ugh%!nth&lﬁsﬁedlwtmcmmzadl um on
activated 20 carbon (I as a_cat agge% After . ake of hydrogen, the

catal yst wa¥dthe f"é‘l"@d"ﬂsﬁ}”’@ﬂﬁ‘ﬁd LB fop! %)h“éaﬁp b(}fl—clgk'igil and the filtrate
Was evapor athsdmatpigrphygrersilicamehieigent (Gl GHaOHONERGH 3 (& T a6k t or upt ake of

hydrogens t @& gat ﬁil Aﬁsﬁm)’\%rée'plu;eq{a%%ﬁs WetU@Nect&Bindtigir sopemedetsi t h CH30H and

theflltrate was ur.i f.i

chr onat ogr af)‘ﬁ\yoré‘f? @&F‘ﬁéggée@-hﬁé géﬁ“t tw?ﬂ\g@@leg @ﬁlﬁlﬁﬁ%ﬂgg{h%/ 1, 25
20- 45 pr). Fydanimel-l tbefidiagi- orethvidroataperiel (it fepctine s 6P 8ht  was
evapor at ed. frifi@n 2raes ndg ef ﬂmnonsysxfaaﬁdmmd 3fwemmrghtaéh2t¢;llfr0m GEsCN THhie

precipitate_was.

()-N-[1-(2- Blf?lcﬁ%tat%wﬁ% cr'fcg()f aid%ﬁgﬁ)w%n% %xr@—?%[genm m ;2- anne;

mp. 138@0(i Hvb@ﬂﬁmw)amwlmbﬂ ‘Peftfh?)%l -t bafEraYwEe- 01“6"2 5 was added at
5C to a m XbeHz@nidhzol-NL@fid¥E GhRALB6°C and 0.55g of N- (4-p:pcndlnyl)-l -(1,2,3,4-

tetrahydro-8-quinolinyl)-1H-benzimidazol-2-amine; mp. 205°C (comp. 48).

Example Al7
a) A mixture of N-{4-piperidinyl)—1-(4—quin01inylmethy})—1H—benzirnidazol—2-arnine
25  (comp. 23) (0.0129 mol), chloroacetonitrile (0.0155 mol), potassinm iodide (0.00129

mol) and potassium carbonate (0.0258 mol} in 4-methyl-2-pentanone (80ml) was
stirred and refluxed for 5 hours. HyO was added. The solvent was evaporated. Hz0

and CH,Cl, were added. The precipitate was filtered off. The filtrate was separated
into its layers. The organic layer was dried (MgSQO4), filtered and the solvent was

30 evaporated. The residue (3.5g) was purified by column chromatography over silica gel
(eluent: CHpCly/ CH30OH/NH4OH 95/5/0.3; 15-40 um). The pure fractions were
collected and the solvent was evaporated. The residue was crystallized from CH3CN.
The precipitate was filtered off and dried, yielding 0.94g 4-[[1-(4-quinolinylmethyl)-
1H-benzimidazol-2-yljamino)- 1-piperidineacetonitriie; mp. 190°C (interm. 41).

35 b} A mixture of N-(4-piper1diny])—[1,2‘—bi—lH-benzimjdazol]—Zamine (comp. 71)
(0.01 moY), chloroacetonitrile (0.01 mol) and sodium hydrogen carbonate (0.02 mol} in



30 (37) (0.0186 nol) in dichloronethane (60m ). The m xture was stirred at
room tenperature for 3 hours and poured out into H2O. The organic 4R 2003
was separated, dried (MyS04), filtered and the sol vent was evaporated. The
product was used without 2 6 DEC 2003 WD 01/ 00615 PCTI JEP60105677 - 55
further purification, yielding 5.99 of (-)-1,1-dinethylethyl

[1-[[4-[[2-[(1, 1-di net hyl -

et hoxy) car bonyl ] - | H benzi m dazol - 2-yl ] am no] - 1- pi peri di ny, - 2- met hyl
- propyl)ca #6& (interm 38). Exanple A16 5 A mixture %‘Hmm’gﬁ}?
1-[4-[[1-(8-quinolinyl)-lH benzim dazgkg2-yl]am no] - 1-piperidinyl]-

3-net hyl - 2- but anone (0. 0222 nol) and benzenenet hanam ne (0.0666 nol) in

meuratol in B as*l)égéé)@?\i}aég ébrfibnc e g%@ whb e%am;tgc?;ﬁ%&cf or 24
upt ake of hy’H’F EHUP in Oy dhe Bt e PRpREd i ?ﬁ?@&gﬁﬁ%@ PP ashed i th
CH2Cl 2 and cpanard, drivd, filtdréd At ehendbredOv @ \cagporaatde The Raldiagaum on acti vat ed

carbon (1.5g) fg@iﬂ@ gergéﬁgnamr fdod @0 pradel anat i on vas

Py ogens ¢ e i PO er S hes e ¢ %ﬁ%&ﬁ‘ﬁf @é epl §f‘5‘3‘ OB AS ) ang

the filtrat @n8asTevapofrations wekh eolicewil durbth¢ &gt wzsse\fpp,nmtéd,er(tkb% col um
chr omat ogr apl%gg;%]ﬁ?"il [( CRIEH e fhitaik ol LRl R AHNedOoARIS/ 0. 1 and 15

8511511; 20-45 e pure fractions were collected and their solvents
were evapor@{E®: 43 el di ng 2. 6g 1-[4-[]

1-(1,2,3,4- tﬁ}a&gnyﬂrso 8-qui nolinyl)-IH benzi mdazol -

2- yI]am noj di nyl ] - 3-met hyl - 2- butanon@ ( interm 40) (fraction 1),
2.99 of fraction 2 and 0.7g of fraction 3. Ion 2 and 3 were

crystallized from CH3CN. The precipi t@t | | ter e(<g4)off and dried,

yi el di ng 0. SFgpagdtiohlof ihtefrBediast hy| - ﬁ_’w \\&(

[ (phenyl met hyl ) am no] butyl ) - 4-pi p | ] 1,2,3,4-tetrahydro-8-quinolin
yl')-1H benzi m dazol - 2-am ne ; np. 126C and 0. 55g of

N- (4- pi pay i dh RMkorelof £-Enidro31A-benzimidazole (O 0189 mol) and 1,1-dimethylethy!

L a0 o SRl ke GRS IZ (0485 o B s M EORF™ 46).

N- (4- pi per i dstwmpet pt Ifﬂ'(Qfoqélhﬁ‘é}F,l theyl byexghi/0)rOaMIePRI R WAZAEL P ¥hi ne 25 (conp.
23) (0.0129 gmiQiycalbEr TRchme pidceddrewhOrePcbld 3nivhe} on petsass quimiiiadf de

(000129 1m0} 1Bl PoL25 ki GRA PONBhEnf A28 BRI ohR afl e liBAYhe. 2- PNt anone

(80mM ) was xed ? | The sol vent
was evapdi at Bop meenlaygrsgrery prevaht (pgpberadiifddMethe- firesed P g S8 VRIS Fi | t er ed
of f. The fi |é\l‘a§61ﬁ'teﬂva$ne sajiae serwas putiGed bscdayreshsamatdpzapby gegrisdick agler was

(3 20) was pihicpt CHECHHOR KRR IUARDL 1950 b TEYBARIA B e et -
CH2Cl 2/ CI—BO—P’I‘QI—WH‘GQ 65 ‘5‘?5(9"‘;‘3"‘“31%' iy {j‘ﬁrﬁg{g #Hﬁ &%“’?ér‘%gf'@’ahs were collected

and the solv vaporated. The residue was crystallized from CH3CN.
The preci pltg'%m%lltered of f ang dried, Yyielding 0.94g
4-1[ 1- (4-quinolinyl net hyl) - |

A
| Hbenzi mi daggl “%?%@fgé - -plpelmérgc\étomrlle 190C (interm 41)
35 b) A mixture ?n plperldlny]) [1,2" -Di- \e2|md)azol]-2-am'ne
(comp. 71)

20 A mixture of quantities of ethyl 4-(1H-benzimidazol-2-ylamino)-1-pipenidine-

CI a3
carboxylate (0.0154 mol), SN~ W7~~~ (0.0154 mol) (prepared

il
0

according to Al14d) and K;COj3 (0.0463 mol) in CH3CN (50ml) and DMF (5ml) was
stirred and refluxed for 6 hours, poured out into H,;O and extracted with EtOAc. The
organic layer was separated, dried (MgS0Q.), filtered and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent:

25  CH,Cly/ CH:OH 97/3; 35-70um). The pure fractions were collected and the solvent was
evaporated, yielding: 0.87g of intermediate (76) (13%).



(0.01 nol), chloroacetonitrilc (0.01 nol) and sodi um hydrogen carbonate
(0.02 mol) in 2 6 DEC 2093 WO 01 /00615 PCTI EPOQ 05677 -56 DVF (50rAb PELH]
stirred at 50C overnight. The sol vent was evaporated. The residue was
taken up in H20 and the m xture was extracted with CH2Cl2. The organic

| ayer was separated, dried, filtered and the sol vent was evaporated. The
resi due was suspended in DIPE, filtered off and dried, yielding 2.3g (63%
of product. ]éry %_‘gracti on was purified over silica gel porEpogbsass filter
(el uent: ] 15?‘3 OHINH3) 97/3). The pure fractions were collected and

t he sol vent was evaporated, yielding -5F-36g (37% of

4-1(1,2'-bi -1 H benzi m dazol -2-yl )am no] -1 - pi peri di ne-acetonitrile (interm
42) . ExanplEadib® £Xeparation of internediate (84) 10 A m xture of

2-chl oro-| H benzi m dazole (0.0189 nol) a 1, 1- ¢ggyet hyl et hyl

2- am nocycl ohexanecar banpate (0.04725 no pr epared according to Ala))was
stirred at a)#R4pafafibn of iARHh&Elatd hen br ought | room tenperature and taken up
in CH2QA 2/ CH3OH. The sane proceduge was[repeated 3 tines on the sanme
quantities of 2-chloro-|H benzim N 1, 1- di net hyl et hyl

2- am nocycl ohexanecar banpate. 15 The ayers were brought together,
dried (MgSO4), filtered ang.the solvent was evaporated. The residue (289)
was purified by colum chfongtography over silica gel (eluent:

CH2Cl 21CH30H1 NHAOH 961410. 15-35m. Two fractions were collected and

t he sol ventAwelstienvefpor at ed el di ng 4. §40185 mai} Erepwad agcerdn@dy (249 .
Exanple AL.9 O Preparatd gR_of._J nmediate HI N N~ (76) 20 A m xture of
gquantities of ethyl 4 Hlbenzi M dazol -2-ylanm no)- | -piperi dine 0

car boxyl ate (0.0154 not¥), ~NJ~N4O~ V (0.0154 nol) (prepared N O according
to Al4d) andlACEE! 6. (0ABI3 wapstired andJedONd(f0 hourssad hRFEbIOSEH YO RS  stirred
and refl ;Jxeémi)gﬁatuée. hﬂyga¥enpwh%@gpd§u&d. ThE &sﬂa@m@mnmmawlmcoot Ac. The
organi c | ayer .was separa ried. i)t e vent was
evapor at ed. PEFRE gg{)@lffécﬁ‘gfs % uweﬁﬁltéggg%gﬁ%ﬁ%a?hrﬁ%ggp %B%rraag §9 ég\’/er silica
gel (el u&nt yielgBeCHpdf ipwmpdons 7 (84%B5- 70m). The pure fractions were

coll ected and the solvent was evaporated, yfejding: 0.87g of internediate

(76) (13%9. Z 6 DEC 2003 WO 01! 00615 Exanpl® 0
b) Preparation of intermediate (83)

N //\TJL,nYN -

Intermediate (82 (0.0094 mol) was added al room temperature to CH,Cl» {(70ml). EtsN
(0.0188 mol) was added. 1,1’ -carbonylbis-1H-imidazole (0.0188 mol) was added. The
mixture was stirred at room temperature for 4.5 hours. (Methylamino)acetonitrile .HCl

10 (0.0188 mol) was added. The mixture was stirred at room temperature for 12 hours. The
organic layer was separated, washed twice with water, dried (MgSOy), filtered and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cly/CH3;0H 98.5/1.5; 35-70 pm). The pure fractions were
collected and the solvent was evaporated. The residue (2.2g) was crystallized from

15 CH;CN. The precipitate was filtered off and dried, yielding: 1.5g of intermediate (83)
(41%).

Example A21
&

Ny

A mixture of intermediate (interm. 85) (0.0461 mol)}



a) Preparation of internediate -57 (82) PCTI EPOQ 05677 A sol ution af (J]]Et 0]
(0.0105 nol) (prepared according to Alb) in HO 6N (60m) was stir é r?tq
refluxed for 12 hours and then brought to room tenperature. The sol vent
was evaporated. The residue was taken up in 2-propanol. The precipitate
was filtered off, washed with CH3CN, washed with diethyl ether and dried,
5 vyielding: 49 of internediate (82) (94% . b) Preparation of internediate

J, J (83) Internediate (82 (0.0094 nol) was added at roo (Lbr q&;(f_sg.},ure to
CH2Cl 2 (70t o1/6BN (0.0188 nol) was added. 1,1'-car bon;}J i'S- m dazol e

(0.0188 nol) was added. The mxture wgs stirred at roomtenperature for

4.5 hours. (Methylami no)acetonitrile HC 10 (0.0188 nol) was added. The
m xture was stirred at room, S ﬂ'l;lggf qn@ani c | ayer
was separ at@ﬁp%g?ﬁ? BRI LY \SN}anE %gﬁ(ﬁ)"{&%“}ia M Yo ot;%ﬂﬁd and the
sol vent \/\/asT@\ﬁa)b@mat/@@VﬁWdr &h¢ weidugmas epvp |“19€It Brmat ogr aphy

over silicgixaat ufa@étufk@tfer F0Rinhi2é ﬂtﬁﬁdr&ﬂ&hﬂ:h@gtv&ﬁﬂ@om@d Ththe pure
fractions wer co Ie ted and the solvent was evaporated. The residue
(2.29) was E’P%%cttﬁ’la'f\’sf d from 15 CH3CN. The precgipitate was filtered off and

dried, vyielding: 15g of |nterrred|ate(83) ( O/c)l Exarrple A21 N A mixture
of |nterrred| ate 11- (‘_Kn ‘g@) 1%0 461 nol @ﬁ&f? WO 01 /00615
(pr epar ed at‘!%‘i"lﬂlf‘ﬁﬂ’e’fBu Bt}c’“i’ﬁ’e &35 (gooml) T rre and refluxed for
1 hour. The solvent was evaporated. Thelrdsi bn up in EtOAc and
NHAOH. The m xture was stirred for 30 m'nutTé : f||tered The sol vent
was evaporated. The product was used N withol 't her purification,
yieldings1l4g of _,LJ (interm 86) | HI (10099 ~N5 Tables 1, 2 and 3

LIX:;D: gts.er -rlrﬁ“gl;; gst *eSZFQ\gQ écllgtl]\s%g-_xge arteeSpw rlS’l wearQ grleg Fha o%m%qg mQJ ofttﬁlzeab%pé)ve

examples.
Table |
Rf\ ,
REL T b 2
AN }Qﬁ
. (C\'l)n
R 0
CHS—(::-—O—P:—-NO—NH—(LI'J
R /
RI:
Int.} Ex. {R* [R" |R® nia |*{b [R* |R® |R"|R®
No.|] No.
43 Allct H H H 1iN 21C |- H H IH
44 1A12 | CHs|B lo(CH),0CHs |1 {CH |§|C | H H H
45 |A12 | CHs;|H |O{CH,;»0CHs |1 |CH |2}{C H H |H
46 W7c |CH3 H |H 11CH [2|N |- QCH;3;) - H
47 A7 |H H |H 1{CH |2|C |- H H | C]
48 |A7¢c |[H |H H 1|CH |2{C H Cl |H
49 |A7¢ |H {H |H 1|CH |[2]|C |- H H |H
2 JAlb |CHyH | H 1|CH {2|C |- H H |H
50 |A12 | CHal CH;l OC,H; 1jCH |8|C |H H H |-
51 iAl2 |CHs|H | OCoHs 11CH |2|C |- H H |H
52 112 | CH3 H | OCyHs I |CH |2i|C |- OCH:|H |H
31 |Al12 {CHs;|H | OCoHs 1jJCH [8i{C |H H H |-
33 |A3f | H H |H 1]CH [8|C |H H H |-
54 ia3f |CHslH | H I |CH |8§IN [H H




CH3- -OCN, Ra Int. Ex. RRROR na*bRdR RfRz No.No. 4310cHHHIN2C HHF
4412CH3HO( CH2) 20C2H51CHSCHHH 4512 CH3HO( CH2) 20C2H51 CH2C- HHH b DEC 2003
467¢CH3HHLCH2N- OCH3- H 477cHHHLCH2C- HHO  487¢HHHI CH2C- HOl H HHHi CH2C- HHH
CH3HHLCH2C- HHH CH3CH30C2H51CH8CHHH  CH3HOC2H51 CH2C- HHH

t CH3HOC2H5| CH2C- OCH3HH CH3HOC2H5! CH8CHHH HHHi CH8CHHH f CH3HHI CHBNHH 2 6 DEC
2UU3 WO 01/ 00615 -59 PCTI EP00/ 05677 Int. Ex. RaRbR na*bRdReRLRg No. No.
557CCH3HHLCHBCCH3HH-  113f CH3HHI CHBNCH3CH3- 567 HHHLCHACHIE K po0 05677

577c HCH3H1 ¥ &34961527| Oc HHHINSCHHH- 581 COc HH- 0 CH8 CHHH-

6612CH3CH30( C2H5) OC2H51CHBCHHH 6712 CH3HO( C2H5) OC2H5 1 CH8 CHHH-

68Al bCH3CH3CH31CHSCHHH- 691 bCH3HHI CH2COCH3HH 70Al bCH3HHI CH2N- H- H

711bCH3HHI Cl—ﬁp)gkm—kk “re=|Resi tion bigcyglic hefgriogyclge R' | RE
No.

55 A7c {CHs3lH |H 1 |CH (8iC [CH; |H H |-
11 A3f |CH;jH |H 1|CH |8|N [CHy |[CHy |- |-
36 Wic |lH 1H |H 1 |CH |4|C [H H - |H
57 JA7¢c {H |CHs3|H 1{CH j8{C [H H H |-
27 AlOciH |H |H 1| N 8|1C jH H H |-
58 Al0ciH |H |- 0 |CH [8|C IH H H |-
66 |[A12 | CHa| CH;3| O(C,H;5)OCHs |1 |CH |8|C [H H H |-
67 |A12 |CH3lH | O(C;Hs)OC;Hs |1 |CH {8 |C H H H |-
68 |Alb | CHs| CH;| CH; 1 |CH {8|C [H H H |-
69 Alb [CH;l H |H 1|CH |2|C |- OCH; |H [ H
70 A1b {CH;iH | H 1{CH |2|N |- H - |H
71 Alb |CH3lH | H 1 |CH |8|C |OCH;|H H |-

* = position bicyclic heterocycle

Table 2
R
——C—-O-—C—NC>~ h‘—(
l{a
Int. |Ex. |R* |R® |n L
No.| No.

N\

59 la2c |cH;1H o ' ;I\

N Cl
' N
60 A8 |H |H |0 'N/
N\

61 A2¢ |[H |H [0 | J
N

N, Cl
R

s |a2 {cH; |H |0 Q[")/
N

CFy

21 A7c |H |H 1 | =

A

CH,




Table 2 d 01 | / CH3(- -0-CN)--NF R Int. Ex. RaRbnL No. No. 592cCH3HON
c~ 608HHO 612cHHON\ N 52cCH3HON O | \~¢' 217cHH1 CH3 2 6 DEC 2003 WD

01/ 00615 Int. Ex. Ra Rb n No.No. 62A3f CH3H 1 63A7c CH3H 1 641 A7c HH 1 65M
CH3H 0 221 A8 HH 0 72A2c CH3CH3 0 73A2c CH3CH3 0 74i A2c CH3CH3 0 75MdJ bR
0 76V HH 1 Table 3 1/ -60 L ci CH3 PCTI EPOY 05677

WO 01/00615 PCT/EP00/05677

Int. | Ex. [R* |R® |n L
No.} No.

N:
7
62 |A3f |[CH3{H |1 %E:O\O%

e
63 |A7¢ |CH;3|H 1 @4
N
64 A7c |H tH |1 %SD
N
65 |A2c |CH|H |0 —<O:©

N At
N
72 |AZc CH;| CHs| O ‘;:[N/
L
73 |A2c jCH3 CH;3| O PN
N,
-
74 A2c CH3 CH3 0 qNJ
' : Ny ~CHs
75 {A2c | CHs| CH3| O Q[ I
N° TCH,




—-
2 6 DEC 2003 WO 01/00615 -61 Int
. No. 77 78 79 8
ﬁﬁﬂgxéié§382088 AQZ A20 L 10x+ ~~~HH "01C(CH3)3 8 8%{2;8?2' étﬁ élb A
- 04~ 1110 H3C i :
o ooty on of the 1ina S 0 N Physical data trans PCTIEPOOIQ%@?Zj@a
no

_ conpounds Exanple B 1 a) A mi
and hydrochloric acid (15m) was ad 1 a) Amxture of 2-propa
(0.0284 mol) in 2-propanol %I 5on1)96d toamxture of 5 1intermediate (2)

The m xture was stirred and

WO 01/00615 PCT/EPO0/05677
61-
Int. [Ex. L Physical data
No. [No.
o]
77 |Alb
/\/\NHJKO/C(Cﬂa)a
o)
78 |Alb
\/\T/U\O/C(CH3]3

H
79 |Alb N O trans
C{CHan
b \{I)(
CH, ,
Al4d
80 1Al o \3\/0\*

g2 |A20

H3c’S
81 lalde 4
3
o

0
CH,

|
N/VNY\

83 {A20

B. Preparation of the final compounds

Example Bl
a) A mixture of 2-propanol and hydrochloric acid (15ml) was added to a mixture of
5 intermediate (2) (0.0284 mol} in 2-propanol (150ml). The mixture was stirred and
refluxed for 90 minutes and cooled. The precipitate was filtered off, washed with
2-propanol and DIPE and dried, yielding 10.36g of N-(4—piperidinyl)—1-(2-quinolinyl—
mcthyl)-lH-benzimjdazol-Z-amine dihydrochloride (comp.1).
b) A mixture of compound (1) (0.01 mol) and sodium carbonate (0.03 mol) in
10  4-methyl-2-pentanone (250ml) was stirred and refluxed for a few hours using a water
separator (until gas development stops). 2-Bromoethyl carbamic acid 1,1-dimethyl-
ethyl ester (0.015 mol) was added. The mixture was stirred and refluxed for 18 hours
using a water separator, then cooled, washed with HO, dried, filtered and the solvent
was evaporated. The residue was purified by column chromatography over silica gel
15 (eluent CH,Cl,/C,HsOH 95/5 and 90/10). The pure fractions were collected and the
solvent was evaporated, yielding 3.8gof 1,1-dimethylethyl [2-[4-[[1-(2-quinoO-
linylmethyl)- 1 H-benzimidazol-2-yljamino]-1 —piperidinyl]cthyl]carbamate {comp. 2).
¢} A mixture of compound (2) {0.0076 mol)1n a mixture of 2-propanol and
hydrochloric acid (10mt) and 2-propanol (100ml) was stirred and refluxed for 1 hour




refluxed for 90 m nutes and cool ed. The precipitate was filtered off,
washed with 2-propanol and DI PE and dried, yielding 10.36g of
N- (4- pi pendi nyl ) -1-(2-quinolinyl- methyl)-1H benzi m dazol - 2-am ne
di hydrochloride (conp.1). b) A mixture of compound (1) (0.01 rnol) arkh DEC 2003
sodi um carbonate (0.03 nol) in 10 4-nethyl - 2- pentanone (250nl) was stirred
and refluxed for a few hours using a water separator (until gas
devel opnent st ops%].Ei 2- Bronoet hyl carbamic acid 1, 1-dinethyl- ethyl ester

e

(0.015 ol ) WY MUded. The nixture was stirred and refl uxBEVEROO387 hour s
using a water separator, then cool ed, washed with H20, dried, filtered and
the solvent was evaporated. The residue was purified by colum

chr omat ogr a i | 2 uent.. CH2C12 H50H 95/ d 90/ 10).
The pure fr ﬂﬁ?ﬁ%’r ?‘%@F‘ggéﬁ‘%ﬂ"%@&“ﬁﬂ’éﬁ GIRISRE % 8P3é’%"15‘8§3&€€d, yi el di ng
3.8g of 1, 121 YrsCryj¢iding 08¢ of Y-4L-(3-amingethyl}-hroiperidinyl]-1-(2-quinolinyl-
I(i nyl rret2 ?yl )r}eihbi)béhlzdnnirdd?a?zele-&Tm&]tam;g&c%%ﬁepﬁbﬁ@ymld(gm hjvc?r bama]'E e
conp. : - . i m xture o
2- pr opanol g)f’:lﬁ %5“5%%%&8?%“&3@361?% %OI)dﬁﬁﬁg&&ggg?ﬁfﬁ&bW)‘“%s stirred
and ref | ixe® PP EMAcETE foy 2dPErsqrqered cundn icy, besifisdiwidtea ERGNBARIWWO 01/ 00615
PCTI EPOQ/ 05BRFOHGaIueindlarid e Bact@obigflCHINS TRE 8GRk 1ateviasfhdd g5&d of f,
Kl_/ashed Wi th(ﬁ%ﬂ?ﬁﬂfﬁé daﬁﬁ'ﬂwc@aﬁ%t agldvadrlaeg_, |rel.c8]|r3n 3. 08%b0§ilumn
[1-(2-ani hodt hyl ) -4-pi peridr nylT- PPyt HErHy -”H’ﬁB't"?fﬂﬂ el
H benzi ni daZBPmEOgAP Y Vet licalgpldelgent GG #CHeMMIBOR 26/4/68n154@)m).d) A
g‘i x% ure of t"(fwmﬁrauhﬂs (AL}l FEOwE0 30 ReciBhid ﬂg&r H?vénﬁ% aaoe,,@éfgm%di tshsti rred
at ro ur e i ce,. basifje a
concent (r?gnt egw{mg%é% ﬁ?‘?ﬁ@@gﬁéxﬁfﬁ%ﬁ%ﬁ%ﬁPfeﬂf@‘ﬁ! c"sFﬁreer"r gani c | ayer
was separ at MECIPIRS Wes filtaugisdiand dripd.tyisidiee QAT affe)-Hdl (emninads evapor ated. The

resi due wasmphyibbiybe -fiperiialyl)mPmet{ir OEEGOSARREHON . SdnkinGdazge). (€l uent:
CH2Q 2/ CH3OLLNEHQ 9§f6')1./ 0.2; 15-40 pnm). Two fractions (FI and F2) were
col | ected and theirP rs:ol vents were evapor ated Qj%i el ding 10 0.56g F1 (46%

and 0.69g F? ‘Y Btwke ofrompound (195 Q10024 mal) i SHh QI €k dnde prepanolTh smi)
E) ; eci Fi llﬁ(at ewpesinkd kidedoked fidr 2amdrscfilteeel, wiitel diithQ-Popdf@ 208 dried. The

-N-[ 1- (2- RO - : . :
eyl but yl )4 B??gi)u I o5 neliCh and bagfied with N %‘r%‘lcgﬁ‘j“‘-"_l‘ﬁ"benzi ni dazol
-2- amine” (¢BhEPAYE )d.“c%gf"l Qi-sttltered agst the splyron was gveBBted. Fheo2uiugol ) in CH3OH
(3m) and 20p2gpamglurifiédbylgolunirbchnasatagraphy ederanida pafidluonedCH 01,/ 2 hour s,
(ol ter e, eRIOUOm by f0R300knd e Bolpdfhoudhl Serd EREMIEurk lne 3L Laken

H. . lThe organic layer

up in C12 saer\];d l?ats(#éj ed gl t .o&a_énl was sépar at ed,
dried (NgSOAFS “PRIHEYdac Hivgus WeP s by vebisoliesin &hpbt ard sanvererkinioghes due
(0.429g) wasetmnedipicadidisylt. Jb¢ preripiche wasfilegedapivndavied. Hii irGdios @hs (Réent :
CHz2Cl 2/ up in water and CH;Cl; and alkalized with K;CO; 10%. The organic layer was

separated, dried (MgSQ,), filtered and the solvent was evaporated. The residue (0.21g)

was purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/

25  NH,OH 75/28/1; 15-40 pm). The pure fractions were collected and the solvent was
evaporated, yielding 0.13g of compound (156).

Example B2
A muxture of intermediate (27) (0.02 mo}) in hydrochloric acid (6N) (85ml) was stirred
and refluxed at 50°C overnight and then brought to room temperature. The solvent

30 was evaporated. The residue was taken up in K2CO3z 10% and extracted with CH,Cls.
"The organic layer was separated, dried (MgSQy), filtered and the solvent was
evaporated, yielding 5g (69%) of N-(4-piperidinyl)-3-(8-quinolinylmethyl)-3H4-
tmidazo[4,5-b]pyridin-2-amine (comp. 41).

Example B3
35 A rmxture of intermediate (41) (0.00668 mol) in a solution of ammonia in methanol

(7N} (70mi) was hydrogenated at room temperature under a 3 bar pressure for 5 hours



CH3OH NHAOH 85/ 15/2; 15-40 nm). The pure fractions were collected and the

sol vent 20 was evaporated. The residue (0.35g) was dissolved in CH3CH and
converted into the ethanedioic acid salt. The precipitate was filtered off
and dried. This fraction was taken up in water and CH2Cl2 and al kalr g 003
with K2C03 10% The organic |ayer was separated, dried (MgSOH), fllter (g
and the solvent was evaporated. The residue (0.21g) was purified by colum
chr omat ograghy over silica gel (eluent: CH2Cl 2/ CH3OH 25 NHAOH 75/ 28/1

15-40 pm. YR'PWE fractions were collected and the sol VETRERIEST
evaporated, yielding 0.13g of conpound.,(156). Exanple B2 A m xture of
intermediate (27) (0.02 nol) in hydroc |OI’IC acid (6N) (85m) was stirred

oo oot el U A0 D S ST A, T

sol vent 30

oxtract ed wherilisesmush oo, wathad mith Cilpeta %gbgﬂslaﬂ"atﬂ&cﬁl“ﬂﬁ way (|vg504)
filtered anevapireted.oThecrntidweasas tekenpp iraCHSC], yided shhalguriogn( dCH;08f. The

N-(4- pi per i &EX!:}Mé Qo'hﬁlo('l%ia Wa%&h'vﬂ%'ﬁ% t]%cj:cb %@égpnég?hgx%&% 4@11? [?lé?ﬁo’g%éj' n-2-amne

(conp. 41) m xture ate 68 nol) in a

sol uti on’ of C‘%imfﬁii anpﬁrfcﬂé‘EmﬁGWm@lm} from@i@ic.wllze mgpiwtroratidigred offy oom
t enper at ur eardniiied, yieldn® A6g PI0ED DI V] 1H(@amoBGyI)-2- ﬁ&nﬁﬁg]mmalumlw 00615

PCT/ EPOO 05]@@%&93%)'% E’uﬁ%ﬁ?y m ckel 1(9% 8?‘%’“‘% catalyst. After uptake of

hydrogen (2 e cata s d 't hrough celite, washed with
CH2Cl 2 and Mﬁ.ﬂd the fil trate was evaporated. The residue was taken up

in CH2Cl12 and .1 amunt e washed
wth b20, aPrRRRTEeaAy o8 QFOII e KerOa R Y el Rl e
resi due 1mswey spigied pnd Tzﬂweﬁrf@frﬁomnms anfifwoyghiclo irgsim wmpenatiee. flpd watered of f and
dried, yiel dangiddd. 6The(rhididye wis dXtrhcted with CHClp and separated into its layers. The

l-(2- ani noe%)i\bﬁ.!)&s 1:% pk?ﬁ%ﬂé&ﬂléc witil éﬂﬂﬂgngll J&Wbmed %%amc layer w:Ts dne

met hyl) - 1H 2l m’dazo am ne ; i_ B4 A m xture
of internedMg¥Py §d§cre€emée‘§f§91"ﬁlﬁl“)as EYEPAAa I’%@SIG% ‘Smtikcaﬁa "b‘?*ﬂaﬂol (30n)
10 was stir ediet. anelpreeipitai 8ds filtdre LIt Biddiee,Syiekiifle Df STUGHN-[101-(a9fd-t enper at ur e.

nto &) 2l ER AR g5 B M ST EEL REAGR M IRediE R, D SeRRLR o
conbi ned or I’%‘d%&&m‘m&smﬂr Oéog (Comgst®)-, filtered and the sol vent was

evapor at ed. ;The [ gsi due was taken up |n diethyl ether. The precipitate was
filtered of%n%]—giled yi el di ng 1-(am no 15

met hyl ) - 2- niterpEdiee K32 Q. hﬂ%rmi}waﬁ wmar %S?elpﬁ@éw@ A éEnbletheyyPret hyl -1 H
benzi m dazomethoryre-4@inohiy)mitha 1 1G/-(4£ pipgridirhPO)H-bdnt Bitpdze]l- Bamine@opaedi at e (32)
(0. 1382 | 9‘?5) |L ¥(§
met hoxy q}l}ll Wdﬁ §ﬁimf¢] gﬁi((?i rgapﬁe(lﬁ-ll Sorg{rgéqpﬁl‘%%ﬁﬂ p%)YZO]ﬁné am ne
(0.0346 20°%HY 9f ‘a'ﬁﬂmﬁﬁ‘ﬁfa it ey Fritheu.0] Therpixion yas firat #ront {%i | e
(108m ) and! bkt ap@ Oiirérgd. (The filtrate was poured out into H20 and the mixture was

extracted with EtOAc. The organic layer was separated, washed with a saturated NaCl

solution, doed (MgSOy), filtered and the solvent was evaporated. The residue was

25  purified by column chromatography over silica gel (eluent: CH,Clo/CH3;0H/ NH4OH

98/2/0.4 and 96/4/0.5; 20-45 um). Two fractions were collected and their solvents

were evaporated, yielding 2.5g (23%) of (+)-1,1-dimethylethyl [1-[[4-[[1-[ethoxy(3-

methoxy-Z-quinolinyl)mcthyl!]-1H-benzimjdazo!—2-yl]an1ino]- 1-piperidinyljmethyl]-2-

methylpropyljcarbamate (comp. 38).

30 Example B6
A mixture of 1-{4-{[1-(2-quinolinylmethyl}-1H-benzimidazol-2-ylJamino]-1-
pipenidinyi]-3-methyl-2-butanone (0.0158 mol) and benzenemethanamine (0.0474 mol)
in methanol (150m}) was hydrogenated at 40°C under a 3 bar pressure for 48 hours
with palladium on activated carbon (0.7g) as a catalyst. After uptake of hydrogen (1

35 equiv), the catalyst was filtered through celite, washed with CH,Clof CH30H and the

filtrate was evaporated. The residue (11.5g) was purified by column chromatography



equiv of internediate (32) was added every hour). The m xture was stirred
at 55C for 1 hour and filtered. The filtrate was poured out into H20O and
the m xture was extracted with EtQAc. The organic | ayer was separat ed,
washed with a saturated NaCl solution, dried (MgSO™4), filtered and the

sol vent was evaporated. The residue was 25 purified by col um 26 DEC 2003
chromat ography over silica gel (eluent: CH2C12/CH3OH NH40H 98/2/0.4 and
96/ 410.5; 2Qydq (ﬁ . Two fractions were collected and their solvents were

I ng

evaporat ed, yi el 2.5g (23% of ()-1,I-dinethylethyl PCT/EP00AOS6T7

[1-[[4-[[1-[ethoxy(3- -64-
nmet hoxy- 2- qui nol i nyl ) met hyl ] -1 H benzi m dazol - 2- yl ] am no] - 1- pi peri di nyl ] met h

1] - 2- th sdjpy bdiqelngat 6 ) !
Tt >°'”§: ﬁzf;*ﬁﬂg VN CoeaopERln FR0EAME guROrD T ure o

pi peri di nyI n%twﬁVI dKsolventomas gvapsraeday d@éﬂzéﬁmmaﬂm ne
(0. 0474 nol Yracten wasicormeokd mncﬁtaangdrmmnmada@gewahg rcggtandwﬁcmqker a 3 bar

ot ol yot 5 ALL L ot o Clued o 3@‘“"@9 Juigg s éﬁ%‘iﬁ P BRI S s T e er ed
t hr ough ceI |§ né‘cP %ﬁﬁe%ﬁlﬁg %Prlulﬂmﬁﬁﬁomﬂpgrﬂmmoeer\@s evapor at ed.
The resi due q4sptd] %H%’Hpgﬁpﬁofé@lmbww aenmo HKREBASIE. By "szaﬁ)uBEC 2003

W001/ 00615 IH@HEI(EE’GJE)‘ QB led- OH NHACH
94/6/0.5; 2Q e boleted b il Siv ?déénb’g’@ eg@""‘(‘% ek 0 f %04 vent was

evapor at ed, %g)fracn% gl?m‘i”é’glld’ffécw?‘ﬁﬁ‘éedfF‘i’%é‘th’Uhe‘bﬁsTb@W\?@Plﬁ% into the
hydr ochl ori cvaaéltae%@frﬂnd/men vielging &g of (x)ACL-(2Tneno- E-Ii'{&:ﬂly[l:lutyﬁi)t-éﬁ was filtered

of f and 16ri giperigingl- tﬂ-l(ﬂqmﬁel lrﬁéth - PG zimill o?.zfaglﬂ,geth] P@E (D60 CF)verted into
the free bagg g(;}ld%‘t” o % |2e oI um chronat o }1 \9 S (eluent:
CH3OH NHAOAC. 6 ind g@f P:r8P an WW‘@?B?YW%&F@ salf r act i ons
were col | ectb#- gﬁlpﬁﬁ’@lt?m ol ﬁb%tdsoﬁﬁ\@rdeired@p@mag edg omi@JAdﬂlrtg athir®gs-of

fraction 1 nengib2gl)of- pxi)ézﬁﬁﬁyl]oﬁ[@zﬁﬁﬁﬁt)% 2q m&lﬁf)%gﬁg ized from di et hyl

% hﬁi[lT?g BEaSitiBigh R St Bl vl EhiBEa bon Il hp 230%E (compg 059 of

pi peri dilfyl ExdmgleBgui noI i nyI rret hyI ) 1H— benzi m dazol - 2-am ne; np. 135C

(conp. 6). X di ssalved in rogpanol and converted into the
hydr ochl or i cfagclﬁ{f T y‘ﬁ%ﬁép ?J’F‘H'ET"F?)P'F%O MRQL mpd) phas agedf f and dri ed,

yi el di ng 2. gﬁmmmes allq_? fntteg 3 oW do 8 mixture of intermediate (38) (0.005 mol) in
et By' but ylj mgj:o ttigmer iTHe Ayltdre Srak fired, aamamtt@,hﬁanmrfa Pt A’]@Jﬂha%)g?t hyl]-1
enzim a COI’Tp.

46). 15 Exaaé o ?‘@@‘Qi “&?@J"é‘r‘%’i‘%‘ﬁ‘eg‘m@é E%ga&@h ‘ﬁasé‘dﬁiﬁ neral oil (60%
(0.01 ms BWISEH I ERF MPIBIe wwsé atzporg Gapstheme {2 2fhbure Hydrodized wittur € of
i nt er nedi at E2¢88)0% andOGracred vith BtOANFTHe 2oditix lay'EhﬁaerbgﬂdrMEcB wagHed Stithr red at
room t enper Kagr, emdeM SN WlitereAathd!Ld) e @
2- (br ononet hiy '%nli CG‘% ox uinol 1 ne 6&8&) %S eva}f(ﬁraw 1 %&s added 20
dr opwi se. i ’éth Yistril4-Ha [@rm?tw}@w@malﬁmtéﬂi d)H bendimiir s,
hydrol i zed (szhz -YB200R)]-1§8peainthy it th Gi-L ekt frbpyiEc bematd R8mB! @ani ¢ I ayer was
separ at esid VRS BRgkrMb b soliafl hy afld %l if9 ofidBASW 60| boloh §AnANd2dllg SOl vent wvas
evapor at ed, péﬂ!&l\ggcrhg OAC 51%61( ﬁg How o 2 mixture of intermediate (38) (0.007 mol) in

DMF (30ml). The mixture was stirred at 5°C for 1 hour. A solution of (+)-2,8-di-

bromo-5,6,7,8-tetrahydroquinoline (0.0084 mol) in DMF (10ml} was added dropwise.

The mixture was stirred at room temperature for 2 hours. H>0 and EtOAc were added.

30 The organic layer was separated, washed with a saturated NaCl solution, dried

(MgSQy), filtered and the solvent was evaporated. The residue (5.6g) was purified by

column chromatography over silica gel (eluent: CH;Cl2/CH30H/NH4OH 97/3/0.5; 20-

45 pm). The pure fractions were collected and the solvent was evaporated, yielding

1.1g (25%) of (+)-1,1-dimethylethy! [1-[[4-[[1-(2-bromo-5,6,7,8-tetrahydro-8-

35 quinoliny])—1H-benzimidazol—2-y]]amino]-1-pipcridinyl]melhy]]—2—methy]pr0pyl]-
carbamate (comp. 55).



of ()-1,1-dinethyl et hyl

[1-[[4-[[ 1- [ (3- met hoxy- 2- qui nol i nyl ) met hyl ] -] H benzi mi - 26 DEC 2003
dazol - 2-yl ] -am no] - 1- pi peri di nyl ] met hyl ] - 2- net hyl propyl ] car bamat e (conp.

14). 25 b) A dispersion of sodiumhydride in a mneral oil (60% (0.014

nol ) was added portionw se at OC under N2 flow to a m xture of

internediate (38) (0.007 nol) in DV (30nml). The m xture was stirred at 5C
for 1 hour. A solution of ()-2,8-di- brono-5,6,7,8-tetrahydroquingline

(0. 0084 not VOMRE (10nl) was added dropwise. The mi xt u?/%”%& Srsgf"i rred at
roomtenperature for 2 hours. H20 and _Et OAc were added. 30 The organic

| ayer was separated, washed with a saturated NaC solution, dried (MSO),

filtered ane&ghﬁx@elomérmxé@ew%xg@@fe%? ) IR RS lndie G54y gupur £ ed DY

col um chro aphy over si| 97/ 3/ 0. 5;
20- 15 1y HHRGHE0 PPLEED S SHALBROON LT RE ORE Tes BN s

evapor at ed, brpugit tb rgmierhpayat@2SPe sofveft)wak edapdianat Tihd eéibiyd was taken up in
[1-[[4-[I 1 f—[ Qﬁ@%aéec@tuﬁc@w% LEHARY 45h0¢ %ar_ngigg? wag se :1rated dried MgSO,),

qui nol i n H benzj m dazol am no

] met hyl ]2 2 ﬁﬁtfﬁ Msrtbpsalyent ‘eawarf?attei F%t?educsws Crw% 135 dropdigh¥Ao 01/ 00615 PC
[ EPOO/ 05677emﬁf13}¢3ﬁNAThe ytetipatoivas flteesddfllaratdeie 8 dididing 34%g ofidojnpound

8- br ononet hyd,g;qtmol ine (0.0174 nmol) and K2COA3 (0.029 nol) in CH3N (70nl)
was stirred and refluxed for 4 hours, then brought to roomtenperature.
The sol vent EX\ﬂﬁQleB&pOI‘ at ed The resi due was taken up in H20 and extract ed

t Wi ith . t

f}MI t::r\emd an?ﬁ'ﬁlz@gl ven %X g%%@ﬁgﬁtr@ %ecqrrvta/iélgtﬁj%?tl}/%t gﬁ%l zed from
di et hyl Vet éleet%@NﬂhmHelbeeethzat%r%e tFtrtttyetoet&Oe@@f meRehYdri%ed, i el di ng
5.07g of coffy¥iZhgimolgvas Pasfcd vEsElfyI@s 1880.CThe mixture was extracted with

()-N-[1-(2- epn,00: %QBEgHMl: thlyi&:ydrzbs séﬁapdtéae&rhéé'(mgts é;)'lﬁﬁtéédﬁngth&&l@nf @y dr o- 3- net

hoxy- 10 2-qui nolinyl )net enzi m dazol - ne tet d hl ori de
nmonohydr at eq"aé’ﬂrafi‘é Tglvﬁtﬁ)X\I{%‘émﬁa‘%ﬂ”f IedichiprometRansd3 rﬂ@%“‘?‘?‘t’i‘ﬁ‘? i re was
extract ed wAtshluti@HRIGHRrombverans lgaimhtnntm;tlmnem&lséépwﬂ)atzedddmlrdrmhn(el\/gsm) :

Ij: LLF;?S%@?%E Bﬁct&@W@&Irch%?rooﬁ‘é ﬁﬁr@@vcxﬁ %hQFé’&edgbut oﬁnd&‘rt’l}&klﬁgﬁo gf)r Qnel |nn
di chl or onet hane f'gcgﬂt ei%ﬁﬁﬁ(ﬁz Somnon c%l?"? exgact{ed "i}’élg‘& & 11;{'ure was
stirred at PHANFIWFpEIIERIBE 9@@4{%4) }S‘Bﬁfﬁ‘é@fb‘ﬁ? slyent pas ’:VBE@F‘F‘? ed with a
concent r at edhdNéight Q0llpy ivhOplrifid® 5AEI@En étﬂﬁ'mﬁ cﬁ"gr MfidalpeEldld: The
organic | ayﬁ{%@%ﬁﬂg&%?% rﬂ)otoe? 265(9 &9& &Lu% vibEoiRGkyent was
evapor at ed € residue 1g) was pu y co romat ogr aphy over
silica @8l pgrdtheprlvent eemamrepedivempmﬂ\eepmmedamozbe m@rqswnc THE desired
fractions wese(160MiaH®A-ptOpaacd The preSigitate Whs MaseddfpR deedicldifg resi due was

converted ig Wg (57% J?g%rf??f“b?{r}uﬁo %ghe%ey db%%u F;%»eéémm)ig s'ﬂé]%ugﬁ#?ﬁé‘“o' The

precipitate
()-N-[1-(2- ,ﬁyﬁrang TR EREY))- 141 B‘i“ﬁ'é‘t’ii‘ﬁPh%rP‘]m“f [e(‘Bthr"fdéo’tq?t r ahydr o-
3- hydr oxy- 2mpubhdtataywip) Pt Gytdmpl bB)benzi m dazol - 2- am ne tetrahydro-chl ori de

m)nohydrate np. 24OC(conp 63).
Exam le B9

a) A mixture of compound 158 (0.0089 mol) in HC1 3N (40ml) was stirred at 100°C
for 12 hours, then brought 1o room temperature and poured out on ice and NH,OH.
EtOAc was added. The precilf:itate was filtered off, washed with EtOAc and dried,
yielding 2g of compound 159.

30 b) A mixture of compound 168 (0.00895 mol) in HCI 3N (35ml) was stirred at 100°C
for 24 hours. The solvent was evaporated. The residue was taken up in EtOAc. The
mixture was basified with NHLOH. The organic layer was separated, dried (MgSQ.),
filtered and the solvent was evaporated. Part of this fraction (0.7g) was crystallized
from CH3CN. The precipitate was filtered off and dried, yielding 0.3g of compound

35 167



25 Exaple B9 a) A m xture of conpound 158 (0.0089 nol) in HCO 3N (40nl) was
stirred at 100C for 12 hours, then brought to roomtenperature and g&ultédill
out on ice and NHMAOH Et OAc was added. The precipitate was filtered off,
washed with Et OAc and dried, vyielding 2g of conpound 159. 30 b) A m xture
of conmpound 168 (0.00895 nol) in HO 3N (35m) was stirred at 100C for 24
hours. The sol vent was evaporated. The residue was taken up in EtQAc. The

m xture was_basified with NHAOH The organic |ayer was separated, dried
(MgSO1),  fMA%RP¥E and the sol vent was evaporated. Part MCWHR$677act i on
(0.7g9) was crystallized fromCH3CN. The precipitate was filtered off and
dried, yielding 0.3g of conpound 35 167. 2 6 CEC | M WD 01/ 00615

PCT/ EPOO/ 056,7% -66._C . xt un .,00373 mol)_ip HC 3N
(20nl) was gt ?‘rnngma%f C@B'g]&{ nd:j 3?(@@%%@ ,mgﬁ%égﬁé&r’iﬂgw?ﬁﬁ%@é@é’%tur e,
pour ed out ¥ 17 Geurs.haeughs e doom tempRLSY Ophrediond o ider besified with NALEBHOAC. The
or gani ct I Symd anascraepal Bioec, TRy @r@&ic{lﬁ@?% se faiaieh%fé@fﬁf[@ﬁ%g%ﬂ&ﬁpl v;an:j wats
evapor at ed. r i-SSO) V. in 2-propa an converted into
the hydr och?"}???l%‘jé‘??‘*é&’é%‘?ﬁ“?%%)ﬁ Facion i BFPled MGRropanol Fded of £ and
dried, y? el €ingrtef 1ty thst hvdepslotinerid sl ({:g)z%w PEsipie wagflered off aidxt ure of

i nt er medi at énéd, Jieldingtie3gof cénipovn®.199279m! ) (prepared according to Al b)),

1, 2- et hanedi am ne 50. 02 nol) and NaCN (0.0002 nol) in CH3OH (7ml) was
heated at 4 Bl hours and then brought to roomtenperature. 10 Water
was added. The m xture was extracted h CH2Cl 2_ The organic | ayer was
separated, dried (MgSOH4), filtered a e solvent was evaporated. The

resi due (0. 83gxturapfantpumediateed by col u hr omat ogr ajrwymosBr(0.801 moh gel
(eluent: CH2C121CH3OH NH40H 90/10/ 17 3 ﬂ;ﬂ um . The pure fractions were

coll ected and - the solvent was B‘Iva’t' ~oytel di ng 0.42g of conmpound 170
(5699 15 Exanple Bl 1 A m xture Hatver nedi ate )) (inter-n. 88) (0.0077

mol) n (pr cor di 0, Al4a)),. and m ¢ acid/ 0462 nol) in
f or mani de ( %g%%g awg’%‘%%% 50;}?1 gh’ %?'C%ﬂ%f)&'ﬂ?e @%qui) a&ﬁ&%ﬁ?ﬁ“@&%ﬂ@ﬁt to room
t enper at ur el HHE Grlwas heateder 459 for 4 hguansiaed (hary brougha ¢ oepaswmapesaiyrenas hed
with K2OD8 ®Qbér wds hdddd.(1Mg SDhhse wak khitRie8 iR NETIRAUY AR 12y sV apor at ed.

The residue [ riki by, .col.u 20 chr onmat ogr.aphy. ov i.li ca gel
(el uent: m%é%%&‘@%ﬂf%ﬁ@@ gﬁjfﬁlé’ .n%he%l]-v '38 i ﬁ‘f’.pora‘fak)ﬁ%tﬁ‘%/sé&iﬁ?@éfg)ons wer e
col | ect ed aW@& RUTiied by etlyamshyomapgraghy ayerrsilicege! @hentsecond fracti on was
crystal | i zeGHiClYOHIDBONH MO 021; 135170 @it)eThe plRefritioti vaird @flectv@sndl i | t er ed

the solvent was evaporated, yielding 0.42g of compound 170 (56%)

15 Example Bll

A mixture of intermediate (interm. 88) (0.0077 mol)
H
N N

(prepared according to Al4a)) and formic acid/NH; (0.0462 mol) in formamide (35ml)
was stirred at 140°C for 30 min and then brought to room temperature. CH,Cl, was
added. The organic layer was separated, washed with Ko,CO5 10%, dried (MgSQy),
filtered and the solvent was evaporated. The residue (4g) was purified by column

20 chromatography over silica gel (eluent: CH,Cly/CH;OH/NH,OH 97/3/0.1; 15-40 pm).
Two pure fractions were coliected and their solvents were evaporated. The second
fraction was crystallized from CH;CN and diethyl ether. The precipitate was filtered
off and dried, yielding: 1.37g of compound 137 (46%).

Example B12



off and dried, yielding: 1.37g of conpound 137 (46% . Exanple Bl12 2 6 DEC
263 WD 01/ 00615 PCTFEP00/ 05677 -67 |sopropyl titanate (N) (0.0294 rol}) J6&g63
added at roomtenperature to a mxture of intermediate 85 (0.0245 nol) and
1- acetyl pi perazine (0.027 nol) in CH2C12 (50nl) and ethanol (50nl). The

m xture was stirred at roomtenperature for 7 hours. NaBH3CN (0.0245 nol)
was added portionw se. The m xture was stirred at roomtenperature for 5 12
hours. H20 was added. The mixture was filtered over celite_and washed wth
cHoc12. The™PilMht e was separated into its layers. The d At 3yer was
dried (MyS®), filtered and the solvgpt was evaporated. The residue (6.79)
was purified by colum chromatography over silica gel (eluent:

GroC12/ CHOQUNAOH A 8000Rio0d BiofQdlhaaed HBoRUESEAEL PR NELE COI | ect ed

and t he sol v@nt was B ley I zed from
2- pr opanondntermrdial &0 ¢ ymal) gad 1 -pequiepearezins ©.0Zhmobin EHCl (Pmi) a%g: 0. 649
of conpouncetihra. (Sﬂ'ralbl'ﬁr& rdixfufe I3 stiiréd atlrdisn egippatEBr Dhodro NEBHCHI ) V\/m ch

wer e pr epar

ar ol N R A R P e e L

2Bi bCHHI-?Z* «12apis Gl pes-wsided: Nibe Fmt(lrf vy fiftpred qver colity andryeasind Yot aCHHH2 H

6B5CHHH2 CH(ZCHH(QT PhofilyraleNHs sei3o{adhind Gsl{azedr THe ok da0id24Vek: was dned (MgSO4)

8B3CHHH2CH

1051 cCrHrBOIB e o B oo KR st T R 26 ety
chrorna ography 0 er’silica gel (eluent: CH,Cl,/CH5O 5/500.2; 15- 40 pm)
The pure fractions were collected and the solvent was evaporated. This fraction was

10 crystallized from 2-propanone. The precipitate was filtered off and dried, yielding:
0.64g of compound 176,

Tables 4 to 13 list the compounds of formula (I) which were prepared according to one
of the above exampies.

15 Tabled4
5 /E R?
LA
NS g
/ 2
CH,
\
R¢— DNm
Comp Ex. |a R® R° * R¢ Physical data
No. | No.
i Bla [CH |B H 2 H HC1 (1:2)
2 Blb |CH |H H 2 ok
3 Ble |CH |H H 2 CH,CH-NH; HCI(1:4);H,0(1:1
4 Bla |CH |H H 3 H
5 Bla {CH I H H 2 H
6 |BS |CHIH H 2 | CH;CH(2-propy)NH,
7 B3 |CH |H H 8 | CH(2-propylYCH-NH-
8 B3 CH | H H 2 CH(2-propyl)CH;NH. H.O: 1)
9 Bla ([CH {H 8-Cl 2 H HCi(1:2)
10 Ble |CH |H H 8 CH.CH(2-propyl)NH:
11 |B3 {CH |B 8-Cl |2 | CH(Z-propyl)CH;NH.
i2 Bla {CH | 4-OH H 2 H




12Bl aCH4- OHH2H 2 6 DEC 2003 WD 01/ 00615 -68 PCTI EPOQ 05677 Com Ex.

aR Rb*RCPhysi cal data No. No. 13 B3CHH8- C12CH2CH( 2- propyl )NH2 14

B6aCH3- OCl 43H2( C=0) OC( CH3) 3 15 Bl cCH3- OCH3H2CH2CH( 2- propyl ) NH2 16

B6aN3- CH3H2*** 17 Bl aCHHHSHHC1 (1:3) 18 Bl aNHH8H 19 26 DEC 2003
Bl cNHH8CH2CH( 2- pr opyl ) NH2HC1(1: 3); H20(1:3 20 Bl aN3- OCH3H2H 21

BAN3- OCH3H2* ** 22 Bi cN3- OCH3H2CH2CH( 2- pr opyl ) NH2 23 Bl aCHHH4H 24
B2CHHHACH2CH2NH2 88 Bl aN2- CH33- CH38H 89

Bi cN2- CH, 3- Giidfebid€H( 2- propy! ) NH2HCI (1: 4) ; H20(1: 2 90 Bl aCeRT/ErdIessH 91

Bl cCH2- CH3H8CH2CH( 2- pr opy!l ) NH2H20 (1: 1) 92 B2CH2- CH3H8CH2CH2NH2 104
B3CHHH8CH2CH( 2- propyl ) NH2 105 B3CHHHBCH{-2- propyl ) CH2ZNH2 106

Bi cN3- CH3H2 GH2EH(-2—p+epy )!\'H"'—""‘(’I 2—73-09—B5CHHH8***—110—B5N2—€H33- CH38* * *
|11 B5CH2- CH3MBHEx. 152 BBNHH8'R* 118 BRSHHH8*** * posjiBhyspaldecyd i c
het erocycl e | Net |(NoH) 2NH(C=0)IOC( CHB) 3 | *** CH2CH(2- priopyl ) NH(C=C) OC( CH3) 3 2
6 DEC 2033 VIQ:0W/H068%H 169 Tad-€1 5| & | CHCH@-propy)NH,

14 |B6a | CH | 3-OCH;| H 2 (C=0)OC(CH,);

15 Blc {CH | 3-OCH3;| H 2 CH.CH(2-propyl)NH,

16 |[Béa [N 3CH; |H 2 kK

17 {Bla |CH |H H 8 H HC1(1:3)

18 (Bla {N |H H 8 H

19 Ble |N H H 8 CH,CH{2-propyl)NH; HCI(1:3); H,0(1:3)

20 |Bla | N 3-OCH;| H 2 H

21 |B4 N 3-OCH,;| H 2 ok

22 |Blk |N 3-OCH\| H 2 CH,CH(2-propyl)NH;

23 |Bla [CH |H H 4 H

24 Bz |CH |H H 4 CH,CH,NH;

88 |Bla [N 2-CH; {3CH; {8 H

89 Bl | N 2-CHy |3CH; |8 CHLCH(2-propyl)NH; HCI(1:4);H,0(1:2

90 Bla |CH |2CH; | H 8 H

91 |Blc {CH |2CH; |H 8 CH,CH(2-propyl)NH, | H;O (1:1)

92 |B2 |CH |2CH, |H 8 CH;CH;NH;

104 |B3 (CH {H H 8 CH,;CH(2-propy)NH;

105 {B3 |CH |H H B CH({2-propyl)CH;NH;

106 | Blc | N 3CH; {H 2 CH.CH(2-propy)NH. H,0 (1:2)

109 |B5 {CH |H H 8 ok

110 { BS N 2-CH, | 3-CHy | 8 ki

111 | BS CH |2ChH; [H 8 s

112 |B5S [N H H 8 ok

113 | B? CH |H H 8 ok

+ * position bicyclic heterocycle
s (CH)NH(C=0)OC(CHy)s
s *¥* CHCH(2-propyl)NH(C=0)OC(CH,);




PCTI EPO0O/ 05677 Conp Ex. aRaRb*R GPhysical No. No.data 25Bl aCHHH2HCHOC2HS
26B3CHHH2CH( 2- pr opy! ) CH2ZNH2CHOC2H5H20 (1: 1)

27B3CHHH2CH2CH( 2- pr opy! ) NH2CHOC2H5 28Bl aCHHH2H* * *

29B3CHHH2CH( 2- pr opy!l ) CH2NH2*** H2O (1: 1) 30BI aCHHH8H* * * 76 DEC 2003
31B3CHHH8CH2CH( 2- pr opyl ) NH2***  32B3CHHH8CH( 2- pr opyl ) CH2NH2* * *

33Bl aCHHH8HCHOC2HS5 34Bl aCH3- OCH3H2HCHOC2HS 35BlaNHH2HCH2 36B4NHH2* * CH2
37Bl cNHH2CH2CH( 2- pr opyl ) NH2CH2HC  (1: 4) 38B4CH3- OCH3H2* * CHOC2H5

39" 9) Bl cCH3W TH2CH( 2- pr opyl ) NH2CHOC2HSHC!  (1: 3); He T HERS)Rs677
40B2NHH2 CH2 CH2NH2CH2  41B1aNHH8HCH2 42Bkg: NHH8CH2CH( 2- pr opyl ) NH2CH2
43haCHHCH38HCH2 44Bl aCHHCH38HCHOC2HS 45B2NHH8 CH2 CHZNH2 CH2

100B3CHHHB G2 pr opy| ) CHZNH2CHOC2HS 107Bi ¢ CHHH8CH2CH( 2- pr opy| ) NH2CHOC2H5
115B5CHHCH3B(CH3) 1 IjCH2 N ° 4, QCH3)3 O H 116Bi dCHHCH38CH2CH( 2- ro

| )NH2CH2 2 6 DEC 2003 W01:00645, - 70 PCT/ EPO0/ 05677 Conp EX.

&

?/ 2
RE—]| D—N‘H—( i =~
LIQ
e
Rh
Comp} Ex. {a R? R® {* | R G Physical
No. No. data
25 Bla ({CH|H H |2 |H CHOC,H;
26 |B3 |CH|H H |2 | CHQ-propy)CH,NH; | CHOGH; | H,O (1:1)
27 B3 |CH|H H |2 | CH,CH(2-propyl)NH, | CHOC,H;
28 Bla |CH |H H |2 |H *xh
20 B3 |CH|H H |2 | CH2-propy)CH;NH, | *** H,0 (1:1)
30 |Bla CH |H H {8 {H ok
31 B3 |CH|H H |8 | CH,CH(2-propyl)NH, | ***
32 (B3 |CH]H H |8 | CH(2-propyDCH,NH, | ***
33 Bla |CH |H H |8 1H CHOG;H;
34 |[Bla |CH|3-OCH,|H |2 {H CHOC,H;
35 Bla [N |H H |2 |H CH,
3 |B4 |[N |H H |2 [** CH,
37 Bic |N H H |2 | CH.CH(2-propy)NH. | CH, HC1 (1:4)
38 |B4 [CH [3-OCH;|H |2 [** CHOGC;H;
39 |Blc |CH |3-OCH;|H |2 | CH,CH(2-propyl)NH, | CHOC;H; | HCI (1:3)
H;0 (1:2)
40 {B2 [N |H H |2 | CH,CHNH, CH,
41 Bla [N |H ‘H |8 |H CH,
42 |Blc [N |H H |8 {CH,CH(2-propyl)NH, | CH;
43 Bla |CH |H CH:| 8 {H CH,
44 |Bla |[CH |H CH:| 8 {H CHOC,H;
45 B2 {N |H H |8 | CH,CH,NH, CH,
100 |B3 |CH |H H |8 | CH(2-propyl)CH.NH; | CHOC,H;:
107 Blc |[CH |H H | 8 | CH,CH(2-propyl)NH, ( CHOC;Hs
CH(CH;); ©
115 {B5 ICH |H CHs| 8 \/}\a JI\O,C«:Hm CH,
116 |Bld |CH{H CH,| 8 | CH,CH{2-propy)NH. | CH,




aRaRb* R GPhysi cal
118Bi dCHHCH38CH2CH2NH2* * * H20(i : 1) 119Bi dCHHCH38CH2CH( 2- pr opy! ) NH2* *# 6 DEC 2003

120B3NHCH38CH2CH2NH2CH2HCI ( 1: 4) ;

| cNHCH38CH2CH( 2- pr opyl ) NH2CH2HCI ( 1: 4) ;

124Bi ¢ CHHH8CH2 CH2NH2* * * HCI (1: 3) ;

No. No. dat a 117Bi dCHHCH38 CH=0OCH2

H20( 1: 3) 121Bi dCHHCH38CH=O** 122B

H20( 1: 2)

H20( 1: 1) 123Bi dCHHCH38CH2 CH2NH2CHz

H20( 1: 2)

125Bi ¢ CHHCH38CH2 CH2NH2 CHCH3H20( 1. 1) 126Bi dCH3- OCH3H2 CH2 CH2NH2 CH2H20( 1: 2)
127Bi cCH4- CH( 2- propy] ) NHRCH2HC1( 1: 4); H20(1:1)
128Bi ¢ CHHHB PCH2HCI (1:4); H20(1:1) 129Bi cCHHHBCH2 CFOMEPURE B0 ( 1: 1)
130Bi ¢CH4- CH3H2CH2CH2NH2CH2HCL( 1: 4) ;  Hp@( 1: 2)
131Bi cCHHHACH2CH( 2- pr opyl ) NH2ZCH2HCI (1:4); H20(1:2) 131Bi bCHHCH380CH 2 M)
"C(CHS)S H [L3aRi [leeHHEBCHR: N of & ¢H3) g« H 133B2CHHHS CI-ISHC%,ZIS'“%);
134Bi ¢ CHHH2Qki CHANHAICHCH3 H20( [L: 1) 135B2CHA- CH3H2HCH2HC] ( 1:] 2,
136B2NHCH38 2 4 1HHS CHECQOCH ositron guin ne ™
mzm(z-proggz) M%(?i%: X :ifCH?,) 38%@ C mz-)zgczHa‘Ehz
H CH,| 8 | CH,CH,NH, as H,0(1:1)
119 |B1d |cH |H CHa| 8 | CH,CH(2-propyl)NH, | **+
120 {B3 IN |H CH;| 8 | CH,CH.NH, CH, HCI(1:4);
H,0(1:3)
121 |B1d |cH |H CH;| 8 | CH=0 *oxk
122 |Bic [N |H CHs| 8 | CH,CH(2-propyhNH; | CH, HCI(1:4),;
H,O(1:1)
123 |Bld |CH|H CH;| 8 | CH,CH,NH, CH,
124 Bic {CH|H H CH,CH,NH. ko HCI(1:3);
H,0(1:2)
125 | Bic |CH|H CH;| 8 | CH,CH,NH, CHCH; |H,001:1)
126 | Bld [CH|3-OCH; |H |2 | CH,CH,NH, CH, H;0(1:2)
127 |Blc {CH|4.CH, {H |2 |CH,CHQ-propyDNH, | CH, HCK(1:4);
H0(1:1)
128 |Blc |CH|H H |8 |CHCH:NH, CH, HCI(1:4Y;
H,0(1:1)
129 |Blc |CH|H H |8 | CH,CH.NH, CHCH, | H,0(1:1)
130 |{Blc |CH|4-CH, |H |2 | CH,CH.NH, CH, HCK1:4),
H,0(1:2)
131 !Ble {CH|H H |4 | CH,CH(2-propy)NH, | CH, HCI(1:4);
o H,0(1:2}
131 |[BIb |CH|H CH:| 8 . )ko/cccmh CH,
H
o]
132 |B1b {CH|H H |38 . /“\O,qcnm CH,
H
133 {B2 |CH{H H |8 |H CHCH, | BCI(1:2);
' H,0(1:2)
134 |Bic |CH|H H |2 | CH.CH,NH, CHCH; | H,001:1)
135 [B2 |CH{4CH, |H |2 |H CH, HCK1:2)
136 {B2 [N |H CH;| 8 | H CH:
137 {BIll |CH|H H |8 | CH=0 CH,

* position quinoline

** CH,CH(2-propyhDNH(C=0)OC(CHs5)5

*%% CHO(CH.),0C,Hs



2 6 DEC 2003 wo 01/00615 -71 Table 6 PCTI EPOO/ 05677 Conp. Ex. GPhysi cal
data No. No. 46B52CH2CH2CH( 2- pr opyl ) NH2HCI ( 1: 4) ; H20( 1: 1) 76 DEC 2003
47B58CH2CH2CH( 2- pr opyl ) NH2HC] (1: 4) ; H20(1: 1) 48B58- H 49B58CH2CH(2 ro
1) NH2H20O (1: 1) * position bicyclic heterocycle 5 Table 7 6 Co. Ex.
a' GRbR Physi cal data No.No. 50B | a8CH HH 51B58CH CH2CH( 2- pr opy] ) NH2H
52Bl a8N- HHHCL (1:3) 53B38N- CH( 2- pr opy! ) CH2NH2H
543) 1338N- - propyl ) NH2HH20 (1: 1) 55B6b8CH Br**H
56BI c8CH- BW&- propyl ) NH2HHO! ( 1: 3) : H20( 1: 3) 57B6bsCh CEE*H'2 6 DEC
Za03 WD 01/ 00615 -72 PCTI EPO0/ 05677 Cgi- Ex. *aGRbR Physical data No. No.
58Bl c8CH CH3- CH2CH( 2- pr opy! ) NH2ZHHC!I ( 1: 4) ; H20( 1: 1) 59B6a2CHCH2* * H
60Bi ¢c2CHCH2GH@H( 2- pr opyl ) NH2HHCI (1: 4) ; H20(1: 1) 61136a2CH OCHCH2. ** H
62Bi c2CH OCHCHz CH2CH( 2- pr opyl )NH2HHCI (1: 4) ; H20( 1: 1)

5 7

4R
3 / NH
2

G
|
N .

=)

2]

1

Comp. Ex. * |G R’ Physical data
No. No.
46 B5 2 | CH; CH,CH(2-propyl)NH, | HCI(1:4);H,O(1:1)
47 B5 8 CH, CH.CH(2-propyhNH; | HCI(1:4);HO(1:1)
48 BR5 8 |- H
49 B5 8 - CH,CH(2-propyh)NH, | H,O (1:1)
* position bicyclic heterocycle
5 Table 7
€
5 7

RR

4 a\ Ry 8

1N

/ 2

Z—0

- @NH_( “D

I
RC

Co. |Ex. |*}a R |G |R R® | Physical data

No. | No.

50 Bla |8 |CH H - H H

51 B |[8{CH H CH,CH{2-propy)NH, | H

52 Bla |8 | N H H H HCI(1:3)

53 B |8 | N H CH(2-propyl)CH,NH, | H

54 |B3 {8 IN H - | CH,CHQ2-propy)NH; | H | H;O (1:1)

35 Béb 18 | CH 2-Br ** H

56 Ble |8 |CH P-Br CH.CH(Z-propy)NH, | H | HCI(I:3);H,0(1:3)
57 B6b | 8 | CH P-CH,4 o H




63B72CH- OHCH2CH2CH( 2- pr opyl ) NH2HHO! (1: 4) ; H20(1: 1) 64B 1 aSN- Cl- HH
65B48N-Cl - H 66Bi c8N- O - CH2CH( 2- pr opy! ) NH2HHC! ( 1: 3) ; H2Q( 1: 1) 26 DEC 2003
67B28N- CH2CH2NH2HHCI (1: 3) ; H20( 1: 3) 68Bl a8N- C1- HH 69B4SN- C-**H ‘

701' 4} Bi c8N- Cl CH2CH( 2- pr opy! ) NH2HHCI (1: 3) ; H20( 1: 1)

139Bi ¢5N- O - CH2CH2NH2CH3HC1( 1: 3) ; H20( 1: 2) 140Bi d5N- CH2CH( 2- pr opy! ) NH2CH3
141Bi ¢5N- O CH2CH2NH2CH3HC! (1: 3) ; H20( 1: 3) 142Bi ¢5N-C - CH2CH(2- ro | ) NH2CH3

* position weymsie heterocycle ** CH2CH(2- propyl ) NH( C=OpPekbidaksa7 Tabl e 8
5 Conp. Ex. abRaRbGR Physi cal data NoNo. 71NNHHH 72SN-H HHBr (1:2): H20(2: J)
73Bl aON-H-H 2 6 DEC 2003 WD 01/ 00615 --73 PCT/ EPOQ 05677 Conp. Ex. a

bReROGR Phy siTatTdatia—NoNeT—F4NNHHCHRH—Z5NNHHCHR CHR CERNHRERQ (1 1)
760CH HCH2Hj FZNNEMSHCHRH 788i ¢ |KINGHRHCH2 CH2 CH2 NHRR 7 9|SéivkibaCirH 80BI a
SN- HCHz HHCL (Xe2):Ne2a( 1] 1) 81B2 {N CH2CH2NH2HCI [1: 4) 82B | a NNHOCH3CH2H
83Bi b SN-H-15R0|@1c s BaBi .oy H- CHRGARNRH i, Bl HA96G. A ),805) P NNCHBHCH?

59 |B6a{2|CH H CH, | ** H

60 |Blc|2|CH [ CH;| CH,CH(2-propy)NH, | H | HCI(1:4);H,0(1:1)

61 |B6a {2 |CH PB-OCH|CH,| ** H

62 | Blc |2 |CH B-OCH| CH,| CH,CH(2-propyl)NH; [ H | HCI(1:4):H,0(1:1)

63 B7 {2 |CH B-OH | CH:| CH,CH(2-propyl)NH; | H HCI(1:4);H,0(1:1)

64 |Bla|8|N pCl |- |H H

65 {B4 |8 |N PBCl |- |=*= H

66 Blc 18 {N B - CH,CH(2-propy)NH, | H HCI(1:3),H,0(1:1)

67 B2 [8|N M - | CH,CH,NH, H | HCI(1:3%H,0(1:3)

68 |Bla |8|N pCl |- |H H

69 B4 [8|N pCl |- |»** H

70" |Bic [8 {N PCl |- | CH,CH(2-propyhNH, | H HCH(1:3);H,0(1:1)

139 IBle |5 |N BC |- |CHCHNH, CH; | HCI(1:3);H,0(1:2)

140 [Bld {5|N M - | CH;,CH(2-propyl)NH; | CH,

141 {Blc [S|N PCl |- | CH.CHNH, CH; | HCI(1:3);H,0(1:3)

142 |Blc |5 N p-cl |- | CHCH(2-propyl)NH, | CH, '

* * position bicyclic heterocycle
* ** CH,CH(Z-propy)NH(C=0)Y){(CH,),

Table 8
b
Y
G
|
Ororf
R*—] NH—(
(00
5
Comp. |Ex. |a b R? R" G R® Physical data
No No.
71 N N H H - H
72 5 N |- H - H HBr(1:2);H,0(2:1)
73 Bla | O N - H - H




86Bi b ON-H 87Bi ¢ ON- HOH2CHZNH2 * CH2CH2NH( C=0) OC( CH3) 3 Tabl e 9 Conp

No. Ex. No.RaPhysical data 102 Bla H HO (1:3) 103B5CH2CH(2 ro 1) NH2HR&DEC 2003
(1:1) 5 2 6 DEC 2003 WO 01/ 00615 -74 Rnr Table 10 PCTI EP00105677 Conp. Ex.
RbR G RaPhysi cal data No.No. -CHZ~ 93HH 101CH2CH2NHZHN s

94CH2CH2NH( C=0) OH CH \  CH2CH3  95CH2CH2NH2H cH f | - CF3 96131aHHN
97B2CH2CH2NH2H- H, G- - HCL( 1: 3) : H20(1: 1) N 98BI aHH, CH2
99BI cCH2CH( 2- pr opyl ) NH2HHG (1: 3) ; H20(i : 3) - G2

WO 01/0 PCT/EPO/05677
73
Comp. |Ex. {a |b |R* |R G R® Physical data
No No.
74 N N H H CH: H
15 N N H H CH, CH,CH:NH, HO (1:1}
76 O CH | - H CH: H
77 N N CH; |H CH; H
78 Ble | N N CH; |H CH, CH,CH,;NH;
79 S |{CH H CH, |H
20 Bla | S N - H CH, H HCK(1:2);H:0(1:1)
81 B2 N N H H - CH,CH;NH: HCI(1:4)
32 Bla | N N H OCH; | CH; H
83 Bib | S N H - * H,O (1:1)
84 Blc |S N - H - CH,CH;NH, HCI(1:3);H,0(1:1)
g5 Blb j N N CH, |H CH, *
86 Blb | O N - H - *
87 Blc |O N - H CH,CH,NH;
* CH,CH,;NH(C=0)OC(CHa)s
Table 9
S
g/\ /
N
= g@
Comp. No. Ex. No. Physical data
102 Bla H HC1 (1:3)
103 BS CH,CH(2-propyDNH, | H;O (1:1)




108B5CH2CH( 2- propyl ) NH2H--H, C b 2 6 DEC 1003 WD 01/ 00615 PCTJE P00105677
-75 Rar Conp. Ex. RbR G RaPhysical data No.No. 114*H CH2 76 DEC 2003
143B6CH2CH( 2- propyl ) NHRCH3N~\ -H2 * CH2CH( 2- propyl ) NH( C=0) OC( CH3) 3 Tabl e
11 6 2 R 5 0o Ex, a-al-a2-a3*RaR RbPhysi cal o.No. data
144Bi ¢cCH=N- CH=C8H- CH2CH( 2- propy!l ) NH2ZH2HCI (1: 3); H20( 1: 4)
145Bi ¢cCH- - G- N=C8HHCH2CH( 2- pr opy! ) NH2H2HCI () : 3); H20( 1: 2)
146Bi cCH=C- Qﬁ%@@zm(z-propy])NH2H2H01(1: 3); H20(1:2)  per/mpoonssT?
147B2CH=C- CH= ¢l HH2 148B3CH=N- CH=C8H CH2 CH2NH2 HOC2 H2
149B2CH=C- CH=N8- HHH2HCI (1: 2) ; H20( 1: 1) -74-
150Bi cCH=C- CHEC7CH3O CH2CH2NH2112HC! (1: 4); H2OQ(I : 2)
151B3CH=N- CHEbiLl0cHP CHONH2H2 2 6 DEC 2003 WD 01/ 00615 - 76

Ra

I

G
]
N
Oy
|
Re
Comp.| Ex. | R R* | G-R* Physical data
Rar No, No. '
—CH =TS
93 H H ’_&,N P
Mo 2
—CH,
101 CH,CH,NH, H @
s
04 CH,CH,NH(C=0YO | H cH N
CH,CH;,
S
95 CH,CH,NH, Ho| e
=
N
9 |Bla|H H | ey aR
N
|
F A
97  |B2 | CH;CH.NH, e 51 HON(1:3)H,0(1:1)
|
98 Bla{H H —cHrd p
99 Blc | CH,CH(2-propyl)NH,| H — HCI{1:3);H,0(1:3)
—CH; \ /
N —
108 | BS | CH,CH(2-propy)NH;| H ,_H’c@




PCT1EPOO/ 05677 COEx.a al a2a3*R R RbPhysical No. No. data

152B2CHEN- CHEC8H HH2HO (1: 4) : H20(1: 2)  153B3CH=C- CHENS- HCH2 CHeNH2 HocZH s 0EC 2003
position bicyclic heterocycle Table 12 Co Ex. ReRbPhysical No. No. data

154Bl cH3- pr opyl am neHCl (1: 3); H20(1: 1) 155BIbHC / H~ (HQC n - v = N

10 156B | eHH2N 157B7cHtrans (H C) 3C<~HN 0 158B7cHH3C NLL ,
159B9aH2- et hyl am ne 160B | cH3- propyl net hyl am ne 161B i cHcis; HC1(1: 3);

H20( 1: 1) qulouﬁ)(lﬁly H 162Bi cHH 3HC (1:4); H20(1: 1) ~ ~ H, NeCT/EP00/05677
163B4H3- i sobuty{anl i ne 164B 1cH2-et hyl met hyl am neHC (1:2) 2 6 DEC 2903 WO
01/ 00615 -77 PCT/ EPOQ 05677 o Ex. -75-
Comp.| Ex. | R R® | G-R* Physical data
Rnr No. | No.
114 * H | —oul )
N';\
143 B6 | CH,CH(2-propy!)NH;| CH; _Hzpd’
* CH,CH(Q2-propyh)NH(C=0)OC(CH5)>
Table 11
B
5
;
2 | /\ 8
3 /N
e
G
§
2 R
RbP— N 2,
(- 1Y
aa&%
; :
Co | Ex. |a-al-a2-a3 « |R* [R°|R" G Physical
No. | No. data
144 | Blc |CH=N-CH=C {8 |H {- | CH,CH(2-propy)NH; [H; HCYK1:3);
H,0(1:4)
145 | Blc |CH=CN=C |8 |H |H | CH,CH(2-propy)NH; [(H; HCI(1:3);
H-0(1:2)
1460 | Blc | CH=C-C=N 8 |- H | CH,CH(2-propy!)NH, {H: HCI(1:3),
H,0(1:2)
147 | B2 |CH=C-CH=C |8 |CH; [Ci|H CH»
148 [ B3 | CH=N-CH=C {8 |H - | CH,CH,NH, CHOC,Hs
149 | B2 | CH=C-CH=N |8 |- H|H CH- HCI(1:2);
HzO(ll)
150 | Ble | CH=C-CH=C | 7 | CH; | Cl | CH,CH,NH, (H, HCi(1:4);
H.0(1:2)
151 [B3 |CH=N-CH=C [8 |H - | CH.,CH;NH; "H,




ReRbPhysi cal No. No. data 165Bl aHtrans; H2Q(1: 1) H2N 166B9aCH32- et hyl am ne
167139bHcis H2 168B7cHo cis j H3C H 169B3HH 3HCI (1:3); H20(1:2) N ° 7/5WE£22003
H2N 11 1T O 170BIfIHCH2 N H2N Y 0 171B1QHH (H(CO 4 3)2H20(1:1) H2N O 172B

| CHH2t -1 ~HC1(1:4); H2Q(1: 2) NCH2- 173B9cHHO (I:3)HzO0(i:2) HN n 174B i cH'"~
r* 1 175B7cHci s 043Q C OHN

WO 01/00615 PCT/EP00/05677
-76-
Co {Ex. ]a-al-a2-a3 * IR |R°(R® 5 Physical
No. | No. data
152 | B2 CH=N-CH=C |8 |H - |H CH HCl(1:4);
H;0(1:2)
153 | B3 CH=C-CH=N |8 {- H | CH,CH,NH, CHOC:H;

* position bicyclic heterocycle

Table 12

- R?

Co |Ex. |R® R" Physical

MNo. | No. data

154 | Blc | H 3-propylamine HCI(1:3);H,0(1:1)

155 | B1b | H i
ma%gWM NN
Q

156 |Ble |H | g ™IS

157 | B7c | H Q trans
HCRC” 0\"—
8]

HN

158 |B7c |H HSCWN“\A

O

159 |BSa | H 2-ethylamine

160 [Blc |H 3-propyimethylamine

161 |Blc |H cis;HCI(1:3):H,0(1: 1)

HN N
H

162 | Blc | H s HCI(1:4);H,0(1:1)

HNT S N ™

163 | B4 H 3-isobutylamine

164 | Blc | H 2-ethylmethylamine HCI(1:2)




0 176B 12H~ r v C 2 6 DEC 2003 PCTI EPOOI 05677 -78 o Ex. GLa. Ra. Physi cal
No. No. data 177Bi d2- et hyl am neCH3CHHHC (1: 3); H20 N CH (1:3) 3 ¢ 100
178Bl1lc2- et hyl ami neH3NHHC {1: 4) ; H2O 1 (1:4) ~ 1IN ? 179Bl c2- et hyl am ngé:l-%
CHCH3H20(1: 1) N XCH3 180Bi b N CH3CHH (H3c33c-, HN CH3 CHCCH3)2 N HC (1:3);
H20 181Bi cH, CHzaCHH2) (1 \: 182Bi c2-ethyl am ne~CHHHCI (1: 3); H20 O

WO 01/00615 PCT/EPO0/0S67T
77-
Co | Ex. [R® R’ Physical
No. | No. data
165 | Bla |H Q trans;H;O(1:1)
HyN

166 | B9a | CH; | 2-ethylamine

167 | B9% | H p\ cis
Hy
168 | B7c | H 0 cis
ch/“\
H
T

169 B3 | H HCI{1:3);H,0(1:2)
N CH,—
H,N
\ﬂ/
H
BN T
0
171 |B10 |H N H,0(1:1)
/\/N CH—
H,N
T
172 | Bic |H H;N\/\N-’ \N/\CHZ_ HCI(1:4);H,0(1:2)
VAR 1(1:HH,O(1:2
173 | B9% | H o N/\CHI_ HCK(1:3)H,0(1:2)
\_/
174 | Blc | H HzN\/\Nf‘ \N/\CH_
N/ e
175 | B7¢ | H cis
mgcb&oT’ HN
o]

176 B12 H HzN\/"\ / \

AUV

CHy




? (1:2) N 183Bic2-ethylamnea CHH, N 184Bi c2-ethyl am neN CHHHCI (1: 4); HZO
O /(1:1) 185Bi d2-ethyl amineC~ t \\ CHHC2H204(2:7) o h 5 2 6 DEC 2003H D& 2003
01/ 00615 PCTI EP00105677 -79 Table 14: Physical data Conp. CHNnelting point
No. Theor.Ex p. Theor. Ex p. Theor.Ex p. 161. 4060. 705. 856. 0416. 2715. 54 '
351. 0851. 166. 076. 3514. 8914. 17 473.9273. 296. 496. 5219. 5919. 38206C
673.2773. 127. 747. 7318. 9918. 77135C 773.2771. 857. 747. 8018. 9918. 61188C

870. 4069. 737.887.4018. 2417. 5680C 9> 250C 1073.2772.827.747.5818.9918. 63172C
11190C 1367 vaB6med36. 976. 7917. 6217. 02164C PCT/EP00/05677

1571. 1670. 667. 687. 5817. 7817. 81210C 1951, 4551. 646. 976. 8916. 1515. 96240C

2268. 4768. 047. 457. 5220. 7020. 55206C 237359271. 706. 496. 5319. 5919. 92140C
2471.9769.8%%bgﬁ§.1020.9820.071960 8951. 4653. 226. 947. 1115. 0015. 1424C

ECHZ)n—‘L
N a
G—N NH—-W | =
P
Ra
Co {Ex. |G L a. | Ra.. |Physical
No. | No. data
177 | B1d | 2-ethylamine ”j:C“ﬂ CH|H [HCI:3):H,0
1:3
Nid CH, (1:3)
178 | Blc | 2-ethylamine i N |H |HCI(1:4)XH,0
N
jl (1:4)
N
CH;

179 | Blc | 2-ethylamine CH | CH3|HO(1:1)

CHICHy)

180 | Bib 1
(HChC DJ\N/\Cﬁz_ q
H

N\
o

N Sch,

Ny CH|H
o

N~ CH;,

N\

N

N

H

181 |Blc CH|H [HCI(1:3);H.0
H; CHy— P (1:2)

182 { Blc } 2-ethylamine = CH|H {HCI1:3%H,0
o (1:2)

183 | Bic | 2-ethylamine Z CH{H

7
zg\ /;

184 | Blc | 2-ethylamine CH|H {HCKIl:4%xH,0

(1:1)

G

185 { Bld | 2-ethylamine CH|H CaH,0u{(2:7)

SN 7N
= Z
N / /Q/\z

9]




9170. 8569. 828. 078. 2917. 7117. 48180C 9272. 4371. 517. 297. 3020. 2720. 10176C
10472. 8770. 267. 537. 2719. 6118. 7388C 10572. 8771. 377. 537. 3919. 6119. 39135C
10665. 6966. 197. 967. 6219. 8619. 71110C 2669. 0269. 167. 997. 6816. 6516. 79146 QEC 2003
2771.5770.607. 877. 8017. 2717. 14166C 2967. 8667. 648. 087. 7915. 3215. 15100C
3170. 1668. 977. 987. 9715. 8415. 56110C 3270. 1669. 357. 988. 3415. 8414. 7398C
3371.7970. 726. 787. 1717. 4416. 69145C 37215C 39209C

4068. 8066. 016. 786. 6024. 4223. 31138C 4270. 4069. 147. 507. 5022. 1021. 68180C
4374. 3673. 0RO OV®E156518. 8518. 41155C 4472. 2671. 537. 037. 2615 TFEFBYWEY36C
4568. 8066. 746. 786. 6424. 4223. 77178C 10%%1.5771.167.877.9317.2717.44202C
10771.5769. 777. 877. 8517. 2716. 4078C 2 B°DEC 2003 WO 01/ 00615 - 80

PCT/ EPOO 05 onp. . nmel ting point No. Theor.Ex p.Theor. Ex p. Theor. Ex
46230C 4723@%&%@@%&%§%@&%ﬂ7.257.1320.1619912050 g
4969. 3070. 088.508. 3718. 6518. 93140C 5172. 1970. 668. 398, 4319. 4318 79120C

5369. 2568. 884. Adhih.P822. 6€£22. 23 H466. 4866. 30B. 267. W721. 712 inchdik4éiEt

5646. 2747. 196. 5¢6. #412. 4512, 16> 250C 582100 60212C

6252. 5153. 38F: ; "‘3.0‘1’ 12E372 A0C 63 4le4/' Ubé. 32134112, 93240C

6650. 4350. 6066065818 1167085 i@&& Xp. €or. XP.
1 61.40 | 60.70 | 5.85 | 6.04 | 1627 | 1554
3 51.08 51.16 6.07 6.35 14 89 14.17
4 7392 | 7329 | 649 | 652 | 1959 | 19.38 206°C
6 7327 | 7312 | 774 | 773 | 1899 | 1877 135°C
7 7327 | 7185 | 774 | 7.80 | 1899 | 18.61 188°C
8 7040 | 69.73 | 7.88 | 7.40 | 1824 | 17.56 80°C
9 > 250°C
10 13.27 72.82 7.74 7.58 18.69 18.63 172°C
i1 190°C
13 67.98 66.43 697 6.79 17.62 17.02 164°C
15 71.16 70.60 7.68 7.58 17.78 17.81 210°C
19 | 5145 | 5164 | 697 | 6.89 | 1615 ] 15.96 240°C
22 | 6847 | 68.04 | 745 | 752 | 2070 | 2055 206°C
23 | 71392 | 7170 | 649 | 653 | 1959 | 19.92 140°C
24 71.97 69.3% 7.05 7.10 20.98 20.07 196°C
89 51.46 53.22 6.94 711 15.00. 15.14 24°C
91 70.85 69.82 R.07 R.29 17.71 17.48 180°C
92 72.43 71.51 7.29 7.30 20.27 20.10 176°C
104 72.87 70.26 7.53 7.27 19.61 18.73 88°C
105 72.87 71.37 7.53 7.39 19.61 19.39 135°C
106 | 6569 | 66.19 | 796 | 7.62 | 1986 | 19.71 110°C
26 | 69.02 | 69.16 | 799 | 768 | 1665 | 16.79 140°C
27 71.57 70.60 7.87 7.80 17.27 17.14 166°C
29 | 67.86 | 67.64 | 8.08 | 7.79 | 1532 | 15.15 100°C
31 70.16 68.97 7.98 7.97 15.84 15.56 110°C
32 70.16 69.35 798 8.34 15.84 14.73 98°C
33 71.719 70.72 6.78 7.17 17.44 16.69 145°C
37 215°C
39 209°C
40 68.80 66.01 6.78 6.60 24.42 23.31 138°C
42 70.40 69.14 7.50 7.50 22.10 21.68 180°C
43 74.36 73.02 6.78 6.65 18.85 18.41 155°C
44 72.26 71.53 7.03 7.26 16.85 16.40 186°C
45 68.80 66.74 6.78 6.04 24.42 23.77 178°C
100 71.57 71.16 7.87 703 17.27 17.44 202°C
107 71.57 69.77 7.87 7.85 17.27 16.40 78°C




6747.6246. 736. 906. 8317. 6717. 19230C 70238C 80210C 8148-3847. 775. 615. 61

8267. 0066. 516. 436. 29223222. 12 83611562. 116. 716. 6016. 4616. 88 26 DEC 2003
8448. 5148. 465. 625. 3516. 1616. 03 8767. 0066. 426. 436. 5522. 3221. 80

10368. 7868. 778. 318. 2319. 2518. 7888C 9658. 7358. 595. 165. 0322. 8322. 40144C
97210C 9953. 5152. 637. 157. 0213. 8713. 24200C

10870. 0868. 997. 928. 1022. 0021. 65160C 116203C 117218C 141225C 177>260C
139190C 11848C 144220C 14370. 5566. 038. 118. 1421. 3318. 98 11@%ﬁéﬁm@% 85C
140172C 120DV éEC2163 WO 01/ 00615 -81 PCT1EP00105677 Conp. Nnel ti ng
poi nt No. Theor. Ex p. Theor.Ex p. Theqggs.Ex p. 14298C 122245C 15490C 145190C
123194C 124150C 146240C 12574C

Comp. C H N melting point

No.

Theor. Exp. | Theor. | Exp. | Theor. Exp.
46 . 230°C
47 230°C
48 72.59 71.54 7.25 7.13 | 20.16 19.91 205°C
49 69.30 70.08 8.50 8.37 18.65 18.93 140°C
51 72.19 70.66 8.39 843 | 1943 18.79 120°C
33 69.25 68.88 8.14 8.28 | 22.61 22.23
54 66.49 66.30 8.26 777 | 21.71 21.53 144°C
56 46.27 47.19 6.57 6.44 | 1245 12.16 >250°C
58 210°C
60 212°C
62 52.51 53.38 7.24 7.63 | 13.12 12.37 240°C
63 51.76 52.74 7.08 7.32 | 1341 12.93 240°C
66 50.43 50.60 6.60 6.58 | 16.47 16.28 > 250°C
67 47.62 46.73 6.90 6.83 [ 17.67 17.19 230°C
70 238°C
80 210°C

81 48.38 47.77 5.61 5.61
82 67.00 66.51 6.43 6.29 | 2232 2212
83 61.15 62.11 6.71 6.60 16.46 16.88
84 48.51 48.46 5.62 535 16.16 16.03
87 67.00 66.42 6.43 6.55 | 2232 21.80

103 68.78 68.77 8.31 8.23 19.25 18.78 88°C
96 58.73 58.59 5.16 503 22.83 22.40 144°C
97 210°C
99 53.51 52.63 7.15 7.02 13.87 13.24 200°C
108 70.08 68.99 7.92 8.10 { 22.00 21.65 160°C
116 203°C
117 218°C
141 225°C
177 >260°C
139 190°C
118 48°C
144 220°C
143 70.55 66.03 8.11 8.14 | 21.33 18.98

119 145°C
121 185°C
140 172°C

120 210°C




178160C 150>250C 12690C 127200C 128210C 157185C 159140C 151212C 160 73. 02
72.95 6.716.7020. 2720. 35 129170C 130150C 131>250C 152230C 153169C 132§ 22003
161206C 132160C 133210C 13481C 162210C 147>250C 163168C 179116C 135 62. 16
62.10 6.126.0615. 7615. 71 164146C 136188C 165112C 166114C 149210C 180247C 2

6 DEC 2003 WD 01/ 00615 PCT/ EPOO/ 05677 -82 Conp. CHNmelting point No.

Theor . Ex p. Theor.Ex p. Theor.Ex p. 167167C 181235C 182>250C
18447. 7547.586. 016. 3717. 7217. 00

WO 91/00615 PCT/EPO0/O56T7
-81-
Comp. C H N melting point
No.
Theor. | Exp. [ Theor. | Exp. | Theor. Exp.
142 98°C
122 245°C
154 90°C
145 190°C
123 194°C
124 150°C
146 240°C
125 74°C
178 160°C
150 >250°C
126 90°C
127 200°C
128 210°C
157 185°C
159 140°C
151 212°C
160 73.02 72,95 6.71 6.70 20.27 20.35 _
129 170°C
130 150°C
131 >250°C
152 230°C
153 169°C
131 120°C
161 206°C
132 160°C
133 210°C
134 g1°C
162 210°C
147 >250°C
163 168°C
179 116°C
135 62.16 | 62.10 6.12 6.06 | 1576 15.71
164 146°C
136 188°C
165 112°C
166 114°C
149 210°C
180 247°C




169180C 17073C 17172C 172178C 173190C 137196C 175228C 176168C 185158C_ C

Phar macol ogi cal exanple Exanple O : In vitro screening for activity 1% UEE 2003
agai nst-Respiratory S c ial Virus. The percent protection against

cytopat hol ogy caused by viruses (antiviral activity or 5 1C50) achi eved by
tested conpounds and their cytotoxicity (CC5)) were both calculated from
dose-response curves. The selectivity of the antiviral effect is

represent ed the selectivity index (SI), calculated by, di t he CC50
(cyt ot oxi ¢ 86%/%"?%? 50% of the cells) by the IC50 (antlv}f(Td']"w Qi’;étgu vity for
50 % of the cells). 10 Automated tetragoliumbased colorinetric assays were
used for determnation of 1C50_ and CC50 of test conpounds., Flat-bottom
96-wel | pl ast)i Compgrotiter trays weredfilled w tiN180 u|l mdiidgaeine} s Basal
Medi um  suppllengpt ¢d with 5 % FCS (0% for FLU and 20 nM Hepes buffer.
S G i A S0 B AL A 0 TS A S

to allow 15 sj Mt aneous {eval uation of theif effects on vi r d87°Cand
mock-infected délll . Fiveg five-|fold dilutipns were madeLdl 2é¥Cy |n the
mcrotiter trjayi$2usi ng a |robot system Untreated | virus gontasobs, pnd Hela
cell control s| wage (i gerydedsiss eaghpit €37 Aparasi mafedy 100 TCI D50 of
Respiratory Syngytial Virjus was|added|to twb of the threp A vol unme
of 50 pl. Thel s 1?7 vol u of medlium was added to fthe thi rd r_,g reasur e
the 20 cytotoxicrty of the conpounds at the|sane concentratl n as t hose
used to measure”tlhe antifviral activi{y. After two hours neubation, a
suspension (4| xX720% cellsynm) of HeLa cell$ was [added tp aIIVS"WeI s in a
vol une of 50p) .17Bhe cultures were incubated|jat 2 |6 DEC 2D03 1301100615 - 83
PCTI EPOQ 0567{7 34Ciin a 5% C02 at nosphere. Ppeven |days after 1'9@{-53ct on the
cytotoxicity pnghsthhe antjiviral factivity wap exani ned
spectrophotorre'fl_{_) cqlly. To each|well of the|mcrotiter i g | of a
sol ution of Mr gs-(4,5-dr'rrrethy|thi azdl - 2-yl)-2, 5- di phenylt st 201} um
brom de) was dl The trays were futther Incubated at 37c! ours,
after which 5 the nedi umwas renoved from each cup. Sol ubili zatl on of the
formazan cr (ed by adding 100 p: 12-propanol. Conplete

di ssol uti on%#}r}gﬁg&%ystal s . were obt al ned after the trays have
been pl aced BATE ' =2 BVIR dgung APTY peYiaagdii¥bances were
read in an é1hgIptreﬂinal’m&ehormgﬂinutcgfopﬂbﬂbgy(ﬂahsedlbphlmsesn(ﬁhmanra( Muhty ekan

5  ICso) achieved by tested compounds and their cytotoxicity (CCsp) were both calculated

S SO as

from dose-response curves. The selectivity of the antiviral effect is represented by the
selectivity index (S1), calculated by dividing the CCsy (cytotoxic dose for 50% of the
cells) by the ICsq (antiviral activity for 50 % of the celis).

10 Automated tetrazolium-based colorimetric assays were used for determination of ICsg
and CCsy of test compounds. Flat-bottom, 96-well plastic microtiter trays were filled
with 180 pl of Eagle's Basal Medium, supplemented with 5 % FCS (0% for FLU) and
20 mM Hepes buffer. Subsequently, stock solutions (7.8 x final test concentration) of
compounds were added in 45-ul volumes to a series of triplicate wells so as to allow

15  simultaneous evaluation of their effects on virus- and mock-infected cells. Five five-
fold dilutions were made directly in the microtiter trays using a robot system. Untreated
virus controls, and HeLa cell controls were included in each test. Approximately 100
TCIDsp of Respiratory Syncytial Virus was added to two of the three rows in a volume
of 50 pl. The same volume of medium was added to the third row to measure the

20  cytotoxicity of the compounds at the same concentrations as those used to measure the
antiviral activity, Afier two hours of incubation, a suspension (4 x 103 celis/ml) of

Hel a cells was added to all wells in a volume of 50u]. The cultures were incubated at



MCC, Fl ow Laboratories) at two wavel engths (540 and 690 nm). The abs@éﬁaf?ﬁ3
10 neasured at 690 nm was autonmatically subtracted fromthe absorban

540 nm so as to elimnate the effects of non-specific absorption.
Particular 1C50, CC50 and SI values are listed in Table 15 hereinbel ow.
Table 15 Co. No.1C50 (M CC50 (I MSI 420.0004>10. 05>25119 310. 000812. 6815849
560. 001612. 717943 1450. 0063125. 123981 60. 012610. 00794 1560. 0125919. 951585
1310. 031619. 94631 530. 1259>9. 95>79 290. 316210. 1232 148125 POO/OSETT
071.5849>99 M H@%I> 6 DEC 2 08 -84 Clains 1. A conpound of fornula al \2

13 a a N-oxide, addition salt, quaterpgary am ne, netal conplex or

stereochem cally isoneric 5 formthereof wherein -al =a2-a3=a4- represents

a bival ent B‘PP@* ﬁ@ls%qﬁ O_é&h%lﬁﬂ@c%%ﬁ@'ﬂft@%dﬁhd@ﬂomﬁh%m(a 2);

hydr ogen at G‘FH"FT U Rtk amiged SJ’C@HOP}’?IBT“E‘)’ alEQﬁé%—;ﬁ e ﬁﬂ%ﬁ{cg may
optional ly hey 26 pl afcadiubdyn bENMTT (14, 5-ainkepty]thiazal 2ay))- Aﬁ‘ldmbﬁnbﬂvﬁ%‘
G - al kyl OXKonil WAShREh ﬁfé St we FhRR KeubaRa0 91 1628 kot aft@rvichor 15
di (Cl1-4al ky Tém k 6al k o§¥carbo drorygg fal kyl, or a
radi cal 6&f thsmpgsium was rcmovcd 'from each cup olubilization 3 the TormhZan Erystats

achieved by adding 100 ul 2-propancl. 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-controlied photometer (Multiskan

MCC, Flow Laboratories) at two wavelengths (540 and 656 nm). The absorbance

10  measured at 690 nm was automatically subtracted from the absorbance at 540 nm, so as
to eliminate the effects of non-specific absorption.

Particular ICse, CCso and SI values are listed in Table 15 hereinbelow.

Table 15
Co. No.| ICs50 (uM) | CCsg (M) S1
42 0.0004 >10.05 »25119
31 0.0008 12.68 15849
56 0.0016 12.71 7943
145 0.00631 25.12 3981
6 0.0126 10.00 794
156 0.01259 19.95 1585
131 0.0316 19.94 631
53 0.1259 >9.95 >79
29 0.3162 10.12 32
148 1 25 23
97 1.5849 >09 85 >63




aryl wherein =Z is =0, =CH C(=0) - NR5aRlb, =CH2, =CH Cl6al kyl, =N-OH or
=N-0-Cl-6al kyl 20 Qis a radical of formula RA R4 2 | 1 1 1~X~-- y'1CH X1
R2-N--Al k-X1- R-NX - Y (CH)u (CH), (b-1) (CH)t (b-3) (b-4) (b-5)
wherein Alk is Cl-6alkanediyl; Y is a bivalent radical of fornula - NRBEC @803
-CH(NR2R4)-; X' is NR4, S, S(=0, S(=0) 0, CH2, (=0, C(=CH2), CH(OH),
CH(CH3), 25 CH(OCH3), CH(SCH3), CH(NR5&R5b), CH2-NR4 or NR4-CH2; 2 6 DEC
2003 -85t is 2, 3, 4 or 5; wuisl, 2, 3,40r5; vis2or3;and whereby each

hydr ogen at ©hiing Al k and the carbocycles and the heterocycles defined in 5
radi cals (by3) 4 InE3Foliaiz) ey optionally be replaced by R3; with the
provi so tha%’ 8%8@115 h)? r01>§<y or C 1,6al kyl oxy, then R3 can not replace
a hydrogen atomin the a position retative to a nitrogen atom Gis a

di rect bond or Cl_10al kanediyl opti og\al |y substituted with one, two or
three substituents selected from hygk ’Xx¢1- 6al kyl oxy, aryl Cl-bal kyl oxy,
Cf -6al kyl thio, 10 arylCl_6al kylt hiof a |y| cyy banpyl, HO(-CH2-CH2-0O). -,

Cl. 6al kyl oxy(-CH2-CH2-O n-, aryl Cl- #Ry(- CH2- CH2- O n-, ami no, nono-or
di (C1_6al kyl )am no, Cl_6al kyl oxycar bonyl am no and aryl ; 5} i.s .a.bi ceycl iC
het er ocycl e adEPHESe A Hal QUMY Pmittey, Mgtk SPPREE o é&‘ﬁ’? CHF%H@I’?OI“ ne
benzot hienyfsrmP@Bbiivleed Y . benzoxazol yl , benzthi azolyl, pyridopyridyl,
15 naphthiriqinyls, JH i m dazql.4,5-b ri dinyl . 3Him dazo[ 4, 5- b] pyri di nyl,

i m dazo[ 1, 2-%THy? Fali FRAresepiss i"ﬂ?ﬁf%)‘ﬂ a,llf?kﬁ%&?}%o[ 2,3-b]pyridyl or a radical
of formula (CH2)nr=-CH£CH-CH=CE}-3) (c- Xp-1)rc-6)

N=CH-CH=CH- (a-2);

CH=N-CH=CH- (a-3);
10 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), (a-4) and (a-5) may
optionally be replaced by halo, Cy¢alkyl, nitro, amino, hydroxy,
C,.¢alkyloxy, polyhaloC.¢alkyl, carboxyl, aminoC,_galkyl, mono- or
15 di(C;salkyhaminoC.salkyl, C galkyloxycarbonyl, hydroxyC, alkyl, or a

radical of formula
Z

A

wherein =Z is =0, =CH-C(=0)-NR*R°®, =CH,, =CH-C,.galkyl, =N-OH or
=N-0-C,_salkyl;
20 Qs aradical of formula

4
R R \
| 2 I - Yl/>_x1__ Yl Cﬁ_xl_
RZ—N—Alk—x!'—  R*—N X \ N

(CHz)y (CHg),
{(CHz),
(b-1) ®-3) (b-4) (b-5)
wherein Alk is Cj.galkanediyl;
¥! is a bivalent radical of formula —-NR?- or -CH(NR*R")-;
X! is NR?, S, S(=0), S(=0),, 0, CH,, C(=0), C(=CH>), CH(OH), CH(CH3),

25 CH(OCHS,), CH(SCH3), CH(NR*R*"), CH,-NR* or NR*-CH;



(c-7) NCCHN( 2)m(c-8) and said bicyclic heterocycles may optionally be
substituted in either of the two cycles wth 1 or where possible nore,
such as 2, 3 or 4, substituents selected fromhal o, 20 hydroxy, anihdEC 2003
cyano, carboxy, Cl.6al kyl, Cl1_6al kyl oxy, Cl_6al kylthio, Cl1_6al kyl oxy-

Cr-6al kyl, aryl, aryl Cl-6al kyl, aryl Cl-bal kyl oxy, hydroxyC] _6al kyl, nono-or
di (Cl1-6al kyl )- am no, nono-or di (Cl_( aldgyl)am noCl-6al kyl ,

pol yhal oCl_6al kyl , C1-6al kyl carbonyl am no, Cl. 6al kyl - SO2- NR5c-,

aryl -S02-NRS -, Cl- 6al kyl oxycarbonyl, -C(=0 -NRS RSd, HQ( CHz-CH2-O,, -,
hal o( - CHZ- CHzZ- O) nts &P 88F Ryl oxy(- CH2- CH2- O)n-, ar y1CE- 6al kyl oxy( 25

CH2- CH2-0), - and npRQ;Br3 digk &l. 6al kyl ) am no(- CH2-CH2- Q) n-; each n

i ndependently is 1,, ﬁ ~or.4; each mindependently is | or 2; 2 6 DEC 2003
-86 each p independé tqra?%d 1 or 2; each R2 independently is hydrogen,

fornyl, Cl- Gelidsatyeacibbnlybgentdadng ar Akrunld the qybocgtlesiamiythe hetenoeydlel defined in
honopi peti di nyl, C3;.7 | pal.k It ut ' B. oal kyl
substituted with EESs dtbaéi%ﬂ?iﬁfsb?ﬂ%f)?ﬁ"%&“&@s(@gr@%?ﬁ??‘w widheos, <,
substituent sel ectpeavifo that whimi’ is hydoax gt CoRlkyboxy) hen Ry Fan mp repladednedi yl |
pi peridinyl, nong; ' ¥ ) rbonyl am no, aryl
and aryl oxy; R3 ivg’yﬁ%&g%étgirlﬂ 1@21145%(%}@(?{%6&%1%1?%&@?bﬁﬁé%ﬁiéﬁ?ﬁayl oxXYy,

aryl Cf - 6al kyJ isor disgoy _@éﬁlhpﬁ%@@?@hy qptiongllysHppiayish 1@1‘”’8&?‘7&/‘% thyee

gfryéC}EGa' KYubstifRchts RRRtedFRSn &5dtoRR €, SAM ok ABRENAEM Iy, af.aliytiiggen or
- ba

| ; or 10 a.and R5b, © n 5d taken, toget her r4u a bival ent
Cadi cal 181 le%ﬁﬁR%YIWMQaIWL 'Qﬂiz'gkg'(gl""gﬁ%l?’gﬁh@%‘&g&@"m. dal kyl
fornyl, hydrapyyGlaleabie(CHLCHED )y bt boogd-ondi(CGhlkyhaminoy | oxycar bonyl ;
aryl is phen&(l i@é((Johentgqlera,?ubstit(gtefj with I or nore, such as 2, 3 or 4,
subst i t uent s--6REYLOXy et by TR AR g hydr_oxg, Cl- 6al kyl , hydroxyCl- 6al kyl ,
pol yhal oC] - &l ik yibjcyahidhet@bepd¢ sefdctedyfrortgquinpEnylyquinpyalingybengolyranyl.
pyrazinyl, L SARL Y i QP HAQz4191, pyddopyAdwher ein
-a' :a2-a3:a% %%ﬂ%h?lé{é?nggrp ]_c%%&?g? nul a 6%:1;%?%&2 éf%)pdoﬁ? )W?B). 3. A
conpound Sac cwphthiriding, biamidazoldyS-blpypding; Pz o5 WP¥a%E £ or mul a (b-5)
wherein v i Spddaf,Xa]pysidmiR2;3-dikpdré-1,Adampih | peidaraiargditd cdifigronga of
claims 1 to 3 wherein is Cl-1oal hyl substituted with NHR6. 5. A

conmpound accor di@[aﬁnyone (ﬁ;\]ljws 1to | /gi n Gfsﬂect bond or
(CH,f)m Xy (CHZ})m X~ (CHn, X~ (CHa),

(c-1) (c-2) (c-3) (c-4)

(CHa) (CHz)p Z 8,
W 2 = ~
N N N N

(c-5) (c-6) (c-7) (c-8)

and said bicyclic heterocycles may optionally be substituted in either of the two cycles
with 1 or where possible more, such as 2, 3 or 4, substituents selected from halo,

20  hydroxy, amino, cyano, carboxy, Cjsalkyl, Ci.calkyloxy, C.¢alkylthio, Cj.salkyloxy-
Cisalkyl, aryl, arylC_galkyl, arylC,_salkyloxy, hydroxyC.¢alkyl, mono-or di(Cy.salkyl)-
amino, mono-or di(C;.galkyl)aminoC,.salkyl, polyhaloCi.satkyl, C;.salkylcarbonylamino,
C,.alkyl-SO,-NR*, aryl-SO,-NR*-, C,.¢alkyloxycarbonyl, -C(=0)-NR*R*’, HO(-
CH,-CH3-0)p-, halo(-CH;-CH2-0),-, Cj.galkyloxy(-CHy-CHz-O)y-, arylCy_salkyloxy(-

25  CH,-CH,-0),- and mono-or di(C;salkyl)amino(-CH,-CHz-O)y-;
each n independently is 1, 2, 3 or 4;

each m independently is 1 or 2;



Cl-foal kanediyl optionally substituted with one, two or three substituents
sel ected 30 from hydroxy, C1.6al kyl oxy, arylCF-6al kyl oxy, HQ- CHZ- ?EQ 03
Cl_6al kyl oxy(- CH2-CH2-O)"-, arylCl-6al kyl oxy(-CH2-CH2-O .-. 6. A con% 8
according to claim1 wherein the compound is selected from ()-N

1-(2-amn oethyl)-4-piperidinyl]-4-nmethyl- | -[ 1-(8-quinolinyl)et hyI] 1H
35 benzi m dazol - 2- am ne nonohydrate; ()--B6{1-(2-am no-3-nethyl butyl)-4-

pi peridinyl]-1-(2-brono-5,6,7,8-tetrahydro-8-quinolinyl)-]H benzim dazol - 2-

amne tri hyg5 ﬁeggﬁ,em ﬁyld(_r,]aje ()-N[1-(2- arri no 3- et hyI butyl)-4-
pi peridinyl]-1- oxyet hoxy) C}UI nal i .nyl zﬁ | - 1H- benzi m daz
ol 2 6 DEC & Qera]ﬁml,ys hydrogen ormyl, Cysalky car on I, etcar nyl

()-N[1-(2- ? Hch% nwaahhm shb}mi}m@haﬁﬂyl cdlgrw}c]maukyc 2uttitudwiih BI(R)S-or
t et rahydro-5-

Fitnyl) d
oy o &, R s RS SRS e PR bbb A RERURR' O
]() 1N£ H f()n;t @Wﬂ't&éé@@ﬂf%&dl flemaimido, Hyldyarst Oy hoyclbhtkyk Iz isatkatedoll - Bpaitime,
am no .
pi peri di nyl f”of’o(%rtqi@‘faé@ﬁﬁ?lﬁ@% Fhﬁﬂ%?@?mﬁbof]ﬂa% 0 P AL V1Y i ne;
() -N-[1- ( 2Rdris hpdrdgere hiygionwt Gil cpHal, 61 patikiylix pydrylCa satestl lop krylCi. salkyloxy;

l-(5,6,7, 8- trﬁy% gn% ggk]rhq)égllbngémﬂj H benzi m dazol -2-am ne; ()-N-]

1-(2-am noet
7- met hyl - cﬁu ) an«}iRrre@aq ur)deawdemlﬂalzed{yzﬂr%ebpfﬁroaélmh»%- ani ne

tetr ahygﬁocgﬂmgﬁ(ﬂﬁﬁﬁ bt ﬁwnﬁtlgd takdn Ngbther form a bivalent radical of formula -(CH,),-
1- (2-am no- 3- net butyl )-4-piperidinyl]-7 10

met hyl - 3- (8“&@%&9#%9%@{ hyl ) - 3H i m dazo[4 5- b] pyri di n- 2-am ne

t et r ahydr ocig®qg h?&o@@ﬂ@])ﬁdlﬂ(?lt firmyl, hydroxyCj.salkyl, C1 alkylcarbonyl or

()-N-[1-(2- utyl) - 4-pi peridinyl
1- ( 8- qU| noI ﬂy%%ﬁfgg‘iﬁ] m dazo[ 4, 5-c¢] pyri di n-2-ami ne trihydrochl ori de
di hydrate; aryl is phenyl or phenyl substituted with 1 or more, such as 2, 3 or 4, substituents

N-[1-(2;8m @glﬁ&géi'f)om BRI PRy, Lt MRyt - ARSI P IDRAIbOY Lol ivl) |

H benzi m daz
N-[1-(8-qui rﬁblsﬁikquﬂmt hyI ) -] H benzi m dazol - 2-yl ] -1, 3- 15 propanedi ani ne

trihydrochl gf q@?wwhﬁaﬁyl ()%/I'EIHTIB’] . byfidaaminoet hyl ) - 4-

pi peri di nyl ] 1 2- ét hoxyet hoxy) - 8 qU| nol i nyl . met hyl ] -] H benzi m dazol - 2- am
ne trihydrochloride dehydrate; i ) ff 1
1- (2-am no- 2 net Bympognd gccgp:dmgﬁg,c aéppﬂywllcrgm(—g =a’-a’=a’- is a radical of formula

qui nol i pyl met hyh)y Yatdywrdazpl 4, 5- b] pyri di ne- 2-am ne trihydrochl ori de
di hydrate; ()- ? B

1- (am nomet hyl ) - 2- met hyl pr opyl ] - 4- pi peri di -1-[(2-et et )= 8 20
qui nol i nyl ek hy* Forpo ‘H&\%CHFWZIBICIE‘Zmaln’?Tn?eWﬂ%rFJ"I\é % Tdtcf{]%fx @P@ﬁ

pi peridinyl]-3 &%&HI\H@DIJ;\WWB&, hyk3- 3Hi m dazo[ 4, 5- b] pyri di n- 2-ani ne
trihydrochloride trihydrate; ()-N|

1-(2- 3- hy] b d | ]
|S(()qu?nm38?n ﬁﬁ% Ut’ﬁ%ﬁg tgifli%‘l?%fé:rlﬁ‘ﬂ’g]ltﬁar\w{%ﬁﬁl & S ue¥ nydr at e

N-[1- substituted with NHR®.
(2-am noethyl) 4- pi perldl nyl]-1-(5,6,7, 8- tetrahydro 5-qui noxal i nyl)-1H 25

benzi m da oI mne tr dr chloride t N7
met rz1;/| but 3Z/I ) 4- ‘%FB@PPB‘?%‘# t&ﬁnlﬁ?ﬂ Il em d ézgﬁﬂf@gﬁﬁ%pyrl di n-2
- amne; ()-N (Qr 1()élka1rindm-o$t1mwﬂlwbﬂmmﬁl;lbd Mthpmpetmodlrmlwe? substiientp|se

nol | met h I
glu:oerl :1“% ﬁyl] 1)@‘: gzg 63“3‘%% %Fﬁjn"ggwof’%-%guk r(%%g@?%?)’ﬁ gt %yhy’ﬁ-(l H 30
benzi ni dazol - ﬁ'é{zt@}nhyﬂm‘lﬁcd@ﬂl@fl@’ﬁ’é QI% YanQhe; ()-N-[1-(2-ani noet hyl ) - 4-

6. A compound according to claim 1 wherein the compound is selected from
(£)-N-[1-(2-aminoethyl)-4-piperidinyl}-4-methyl-1-[1 -(8-quinolinyl)ethyl]-1H-

35 benzimidazol-2-amine monohydrate; (+)-N-[1-(2-amino-3-methylbutyl)-4-
piperidinyl]-1-(2-bromo-5,6,7,8-tetrahydro-8-quinolinyl)-/ H-benzimidazol-2-
amine trihydrochloride trihydrate; (z)-N-[1-(2-amino-3-methylbutyl)-4-
piperidinyl]-1-[(2-ethoxyethoxy)-8-quinolinylmethyl}-4-methyl-1f-benzimidazol-



pi peridinyl]-1-(5,6,7,8-tetrahydro-2, 3-di net hyl - 5- qui noxal i nyl ) -1 H bqtﬂznftrgiﬂm
dazol- 2-amne trihydrochloride trihydrate;
()-N-[1-(2-am no- 3-net hyl butyl) - 4-
pi peridinyl]-1-[(2-ethoxyet hoxy)-8-quinolinylnmethyl]-]H benzimdazol -2-am n
€,
()-N-[1- (2- ami no- 3- net hyl but yl ) - 4- pi peri-#i-nyl -1 - (3-chl oro-5, 6, 7, 8-t et rahydr
0-5 35 qui noxal i nyl)-1H benzi m dazol - 2-am ne trihydrochl ori de nonohydr at e;
e b it

- - 5- al 1 nyl ) -4- et hyl - 13 Afor ] ihydrate;
tri hydrochl ori Y gpae ft‘b"m e DG ¢ trihy ’
alnulogt hyl) - g pﬂtPﬁ’rﬂldiznmhi]]e-:B-@étﬁylcbu:yljxéﬁggmddiylyl]ﬁ*ﬁ lﬂmmﬂldﬂ-hwhvjdgz?Arn;t le
- enzi m dazgl - 2- o L)) ] = Al 0B _bu -4-
pi peri di nyl ] - 37 Fg‘*ﬁﬂ%‘?&&%%@%&[‘?ﬁ‘a‘m#*5—353'[}3](%faé?g p;/l??t |]g?[§]-)¥1m' ney
tri hydrofhl or i geperinybll-fethery; 8-ghinipyimethybird rberzimpidezal-hpmne; GHnYill- 3- (8 5
o) Al AR DA ko o S
| -[ (1- et hyl - | quinoxakingltaEdenzinydazeb2 rpipe; (F)VHd HZ ramipeeiyll-4-piparidinylley - N- |

1- ( 2-am no- 3- [ i t i -]mjd Q8'4,3:h i din-2-ami
| oro-5, 6, 7, 8- ?Z’E"?"éﬁ‘%?ﬁ??f‘ﬂ“’““ﬁﬁ{e A irpida Jpyridin-2-amine

N-oxi de, addit i@ﬁ@@é{%bb&&gﬁﬁp%?‘lﬁ %&1&%%%%&%@%&%&%&8@2% cal | 3

10 isomgpi ¢ f orfRth 13- fuindlinylmedyN M imidani4 Gibgyridindrmioee of claims 1 to

ohar maceut | cal 19 auasmr g ioPRHE: Coful CElp-SRROERELORRTE ehierdf-

t her apeut i cal | yl-¢FGunolinydmetpixiH-ohidazofbipdpyriging-amies suhydeerhioridény one of

g' aims 1 to 6. dzhyd?‘a@fﬁ{[f‘-%iaﬂ]ﬁrhd%{ : E BridinGQIPASIH - N8 AsineliAjIRRE I cl ai m

, characterized1n that, 'a pharnaceltically acceptahle carri

inti mately m xed/-Rengimidageled-amings Nc[ér(ﬁ;ﬂwl@ﬂr@i{'ﬁxlEéﬁgﬁﬂﬂﬂl‘dwﬁg'ﬂﬁhﬁbund

as descnibed i ramhediaminy uitlydiddhioride OmbnohlAratdis)-Ni{@+(Padindethydf-44 or nul a

pr ot ect i ve. gr ouBPerA LA B g e N A e B Qi ] Setethe 1

bei ng devoi ded tgfydrbenlf@de dibRBrates (BN [1 (@rmind 3:mahylbuiybrdmpigeadiaylbfl-Bor nul a

RLG 1~ Na\ a2 (Qaddii)- 1h-ififaad£45pyridthe BEbmAROBiny@Rchloride dihydrate;
(£)-N-[1-[ 1-(aminomethy])-2-methylpropyl]-4-piperidinyl]-1 -[(2-ethoxyethoxy)-8-

20 quinolinylmethyl]-1H-benzimidazol-2-amine; ()-N-[ 1-(2-aminoethyl)-4-
piperidinyl]-3-(2-quinolinylmethyl)-3H-imidazo[4,5-b]pyridin-2-amine
trihydrochloride trihydrate; (£)-N-[ 1-(2-amino-3-methylbutyl)-4-piperidinyl]-1-(1-
isoquinolinylmethyl)-1 H-benzimidazol-2-amine trihydrochloride trihydrate; N-[1-
(2—aminoethyl)—4-piperidinyl]-1-(5,6,7,8-tetrahydro-5-quinoxa]inyl)—]H-

25 benzimidazol-2-amine trihydrochloride trihydrate; (£)-N-[1-(2-amino-3-
methylbutyl)-4-piperidinyl]-3-(quinolinylmethyl)-3H-imidazo[4,5-b]pyridin-2-
amine; (£)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-4-methyl-1-(8-
quinolinylmethyl}-1H-benzimidazol-2-amine; (+)-N-[1-(2-aminoethyl)-4-
pipen’diny]]—1-(2-ch10r0—5,6,7,8—tetrahydr0-5-quinoxalinyl)-4—mcthyl-]H-

30 benzimidazol-2-amine trihydrochloride.trihydrate; (2)-N-[1-(2-aminoethyl)-4-
pipen'dinyl]-1-(5,6,7,8—tetrahydro-2,3—dimethy1-5-quinoxa]inyl)-]H-benzimidazo]—
2-amine trihydrochloride trihydrate; (%)-N-[1-(2-amino-3-methylbutyl)-4-
piperidinyl}-l—[(2—ethoxyethoxy)-8-quin01iny]methyl]-]H—benzinﬁdazo]-Z-amine;
(+)-N-{1-(2-amino-3-methylbuty!)-4-piperidinyl-1 -(3-chloro-5,6,7,8-tetrahydro-5-

35 quinoxalinyl}-1 H-benzimidazol-2-amine trihydrochloride monohydrate; (+)-N-[1-
(2-aminoethyl)-4-piperidinyl]-1-(3-chloro-5,6,7 8- tetrahydro-5-quinox alinyl)-4-
methyl-/H-benzimidazol-2-amine trihydrochloride dihydrate; (+)-N-{1-(2-



wth R, Gand -al=a2-a3=a4- defined as in claim1, and (O= bei n

carbonyl derivative of Q said Q being defined accordi ng(g tZ)QgI aim % ?E DEC 2003
provided that it is devoided of the NRZR4 or NR2 substituent. 5 12. An
internediate of formula RL I (O)#?- 1 N (XXIl) with R, Q and

-a' =a2-a3=a4- defined as in claiml1, anc 8( O=) & being a carbonyl

derivative of G said G being defined according to claim1. 10 13. A

process of preparing a conpound. a | ai ' | ai m.1 '
Feact ng an'| niesedRECPoRIHEY it 6 p DR ey oy R R el o e
Ol;l fgrzmégaag | |iaér%zﬁnidaiola-ﬂm_ i@e?/Ml;an@quﬁfdtd;\(ﬂ\i?{—[E—(E—“ﬁ)lﬁlﬁd-ﬁ-rb@thylwwli-@l, G Qand
-a' =a2-a3=a4- define s, in_clai . ej Ut 5 1 '
aroup. in the pReseRdl o ety baceneas s ot fon- i nert
so:\l ve\nt;l b)P C(igeﬁ-{}g&fﬂﬁh]gﬁae aétrdh\?ﬁﬁlte‘ﬂ{ﬁ'j-ﬁt[é—(@fanﬁmelduﬂ)a‘l-@ip@idim{l]F&(8-G GNa,, z
~ N a -Q <\, 1- \ 3 1 " Ly aA~ N o bl l-a) 2
6 DEC 2003 - Soap iRt smidazels 5 Saidin TBhe co-A2zNufifors. 1 L)
t%gl ngbdte}c |t nedt ﬁgtl@%blﬁﬂ)}é@bamginyb]-et-lmithml—ﬂ—[mwﬂdfédfft-wﬂﬂﬁa%ﬂl-ﬂl)m@%l‘ one
substi tuen r. (. Rei g _a.: 58t |
depr ot ecti ng aﬁgﬁ?eé%%ﬁ%g’ﬂ%ﬁ%?ﬁ?’&%@g@ ea{f]nc#h5 ? olﬁgr%hu*lggt(ﬂl_\blt_g e”&“?]_) ¢
chloro-5,6,7,8-tetrahydro-5-quinoxalinyl)-4-methyl-1H-benzim: azol-2-amine; a
N-oxide, addition salt, quaternary amine, metal complex or stereochemically

10 isomeric form thereof.
7. A compound according to any one of claims 1 to 6 for use as a medicine.

8. A pharmaceutical compositioncomprising a pharmaceutically acceptable carrier,
15 and as active ingredient a therapeutically effective amount of a compound as

described in any one of claims 1 to 6.

9. A process of preparing a composition as claimed in claim 8, characterized in that, a

pharmaceutically acceptable carrier is intimately mixed with a therapeutically

20 effective amount of a compound as described in any one of claims 1 to 6.

10. An intermediate of formula

!
/
G
\ 1

N a\az
——( I LW
za
N )
with R!, G and -a'=a’-a’=a®- defined as in claim 1, P being a protective group, and
25 Q, being defined as Q according to claim 1 but being devoided of the R or R®

substituent.

11. An intermediate of formula

N a\az
{(0=)Q4 \ I '3 (IX)
N &



R [/ GNonl a\-2 P-QI a(CH=CH) <\ N .." a4;'" (IV-a) HRL (l-a) with R,
G and -a'=a2-a3=a4- defined as in claiml1, H QL being defined as Q
according to claim1l provided that R2 or at |east one R6 substituent is
hydrogen, Q a(CH=CH) bei ng defined as Q provided that Q conprises @§ DEC 2003
unsaturated bond, 10 and P being a protective group; d) deprotecting an

I nt ermedi at e of forrrula (V) R RR/ | GHZN a~ a2 Na~ a2 1 NQ7\ H>N- Q(\ E3
13 a4~N a4i (V) with R, G and -a'=a2-a3=a4- defined as in claim1, and
H2N- Q@ being d d Q,l-aecardi d

substituents arq;e{hhrlgdpca)&gnac;% %2 Wﬁﬁgag nadé:?ﬂéd })%E]ﬁY %&hﬂé E)‘QB%YBG

depr ot ecti ng ademmtve/p B, a2id Q)lpemgadmed agqprglmgt@cla(glﬂa P@Vlde‘ﬂ th"ﬂ‘lb‘l“fl‘\l a\ a2
N~~a\ a2 N- Q- { Nedoided oF the NEPR4 W fiR2 Ribstifgennd - a' =a2-a3=a4- defined as in
claiml1, and H2N- Q2 being defined as Q 20 according to claim1 provided
that both R6 substltuents are hydrogen or R2 and R4 are both hydrogen, and
P bei ng @ pnot aglinemedigteldf fédnudeprotecting an internedi ate of fornula

(V1) or (VITl)
Rl

|
(0=)(|52

1
N a‘\\az
— I L (XXID)
N &

with R!, Q and -a'=a’-a’=a*- defined as in claim 1, and (O=)G; being a carbonyl

derivative of G, said G being defined according to claim 1.

10 13. A process of preparing a compound as claimed in claim 1, characterized by,
a) reacting an intermediate of formula (II-a) or (II-b) with an intermediate of formula

(1)
H R'—G—W,

& (1
(11-b)
with R!, G, Qand -a'=a’-a’=a"- defined as in claim 1, and W being a suitable

15 leaving group, in the presence of a suitable base and in a suitable reaction-inert

solvent;

b) deprotecting an intermediate of formula (IV)



2 6 DEC2903 -91 R G1~P-Q'" (OP<\ a(MIl) RL G1i P Ni a~-a2 P
N (O )\ I I Na3 (MIl) a NHQ" (OH)--- HZN-Q@ (OH) \, N (l-a-1-1)
with R, G and -a =a2-a3=a4- defined as in claiml, HQL (OH being
defined as Q according to claim1 provided that R2 or at |east one R6
substituent is hydrogen and 5 provided that Q conprises a hydroxy noilétBE[ 2003
H2N- Q2. (OH) being defined as Q accordingpto claim1l provided that both R6
substituents are hydrogen or R2 and R4 are both hydrogen and provided that
Q conprises a X ey n t am nation
of an mterrredpgg{eﬁd%(} B éXa ? gaﬁk?ﬁg%lﬂda?%q B {1}!&1?&3?161,9 &gb \ 1N
4*a3 a 10 (|- &cqording g thmRh_proadeéﬁwRaot@tZe@Be@mR sbstivent laéydr@gm anén 1,
and H2N- BH beipg.idef ﬂ%@tl@csgrR@ according to claim1 provided that both R6
substituents are hydrogen or and R4 are both hydrogen, and the carbon
adj acent to the nitrogen carrying the R6, or R2 and R4 substituents

cont ai ns3at d)ealeproteveingypod t‘ﬁjlenmglan lmtmqﬁn@seﬁfo@ml‘ﬂ &Vswi t abl e 15 amni nati on
reagent ; R! R!

-
z-—'

(IV-a) (I-a)
with R], G, and -a'=a’-a’=a" defined as in claim 1, H-Q being defined as Q
according to claim 1 provided that R® or at Jeast one R® substituent is hydrogen,
Q1.(CH=CH) being defined as Q, provided that ; comprises an unsaturated bond,

10 and P being a protective group;
d) deprotecting an intermediate of formula (V)
R! /Rl
0] G G
N 25 Ne 25,
X2 X2
N— —_—
Q:—<\ I ;IP HqN—Q7—<\ I ;!3
N W X
O

(V) (I-a-1)
with R!, G, and -a'=a?-a*=a"- defined as in claim 1, and HoN-Q, being defined as Q
according to claim 1 provided that both R® substituents are hydrogen or R? and R*
15 are both hydrogen;

e) deprotecting an intermediate of formula (VI)

Rr! R!
/ /
G
\ al
L N 2 az
N—Qr 4\ I [, —— H-;N—Qo—<\ l3
=2 e
N o

(VD) (I-a-1)
with Rl, G, and -a'=a’-a’=a* defined as in claim 1, and H;N-Q; being defined as Q
20 according to claim 1 provided that both R® substituents are hydrogen or R? and R*
are both hydrogen, and P being a protective group;

f} deprotecting an intermediate of formula (VII} or (VIII)



h) reducing an internediate of formula (X) R G 1 1 ?~'/'4z~" z
reduction -~ 2 a/ aa 13 @4 13 a (X) (1-a-1-3) 2 6 DEC 2003 -92 with
R, G and -a' =a2-a3=a4- defined as in claim1, and H2N- CH2- Q4 bei ng
defined as Q according to claim1l provided that Q conprises a -CH2-

noi ety, in the presence of a suitable reducing agent; i) reducing anZﬁUEC 2003
internmediate of formula (X-a) /R E-Cl-6abkyl-OH4 G N a, 2 reduction a

NC- X4-{\ 3 H2N-CH2 a4~ anmoni a/ C1_6al kyl 510 j) RE GE ( N, a ~*a2
H, N- CH2- CHOH CH2- Q4" 13 Ngf X- a) (I-a-1-3-1) with G and -a' =a2-a3=a4-
defined as in claiml, IgN—CHZ Q4 being defined as Q gaccording to claim1l
provided that Q corrprises a -@CH2-NH2 noiety, and R bel ng ,defined as R
according to claim1l pro dfat it conpri ses at n%a substi tuent,
in the presenceofr®F abj e rbdm‘n‘ng'é'ntH aﬁd(% solyent
anination of an internmedivie~gf®formula (XI) RE O - CHIN

(VID} (I-a-2)
1
/‘R /R]
G

R N N2l
N\ \a g2
N0y 0P I Iy = N ©oH—4 I I
P N & 47E

(Vi dal1)

with R, G, and -a’=a’-a’=a"- defined as in claim 1, H-Q;-(OH) being defined as Q
according to claim 1 provided that R? or at least one R® substituent is hydrogen and
5 provided that Q comprises a hydroxy moiety, H;N-Q..(OH) being defined as Q
according to claim 1 provided that both R® substituents are hydrogen or R” and R*
are both hydrogen and provided that Q comprises a hydroxy moiety, and P being a
protective group;
g) amination of an intermediate of formula (IX)}

] 1
G/R G/R
.. \
\ af\\az amination N 31%32
0= I ) - mN—oHg L
N & NN
10 (IX) (I-a-1-2)

with R!, G, and -a'=a’-a’=a*- defined as in claim 1, and H;N-QsH being defined as
Q according to claim 1 provided that both R® substituents are hydrogen or R* and R*
are both hydrogen, and the carbon adjacent to the nitrogen carrying the R®, or R
and R” substituents contains at Jeast one hydrogen, in the presence of a suitable

15 amination reagent;
h) reducing an intermediate of formula (X)
1 1
/R /R
G G
\ 1 \
N

. 1
2 reduction N 2
NC—Qq \ | |, - HQN—CHB—Q4—'<\ I !3

(a N

(X) (I-a-1-3)



(X1) (l-a-1-3-2) with Rl, G and -al=a2-a3=a4- defined as in claiml1, and
H2N- CH2- CHOH CH2- Q4 being defined as Q according to claim1 provided that
Q conprises a CH2-CHOH CH2-NH2 noiety, in the presence of a suitable

am nation reagent; 15 k) reacting an internediate of formula (XI1) with
formic acid, formanm de and ammonia RE C E-4al kyl--,-CH -QE | 0 GZ4§-DEC\2803
a N,a R, CE -6al kyl oxyC E-6a|ky| RE @B ONa2HCQ3EJ\ aN a4~
(I-b) (XI 1) wwith R, G and -a'=a2-a3=a4- defined as in claim1, and

H C(=0-QL bein i ¢ I an
| east one R6 su%'g?ﬁ%ugﬁtqnqga %raaﬁg‘oa%ﬁ&%i}%aﬁgm%nr@gvm@m or a

formula (XIII ) ifpfinasasQ %mor\mngﬁo Sleim AP that L emprisss ﬁgﬁgzg‘»&&{,,l”&%"@age[)gg
2003 -93 R/ G Medrenélon)dRitabdle feducrhghghd; - NH2 N

i) reducing an intermediate of formula (X-a)

/R"—c,-ﬁalkyI—OH /RII—C]—ﬁalkyloxyCl-ﬁalky]
g g
1 . 1
N g2 reduction N 0,2
ne—a—g | L > oo ||
2@ : 28
N - ammonia/Cy.galkylOH N a4
5 (X-a) (I-a-1-3-1)

with G, and -a'=a’-a’=a®- defined as in claim 1, H,N-CH,-Q, being defined as Q
according to claim 1 provided that Q comprises a -CH;-NH; moiety, and R' being
defined as R according to claim 1 provided that it comprises at least one
substituent, in the presence of a suitable reducing agent and suitable solvent;

10 j) amination of an intermediate of formula (XI)

] 1
/R /R
G G
o \ 1 3 1
N &§%2 a§*f
A_CH1_Q4 _<\ | |3 -  H,N—CH,—CHOH—CH;—Q4 —<\ I |3
A =8
N 4~ a4/
{I-a-1-3-2)

(XI)
with R}, G, and -a'=a’-a’=a*- defined as in claim 1, and HN-CH,-CHOH-CH,-Q,:
being defined as Q according to claim 1 provided that Q comprises a
CH,-CHOH-CH,-NH, moiety, in the presence of a suitable arination reagent;
15 k) reacting an intermediate of formula (XII) with formic acid, formamide and

ammonia
1 1
G/R G/R
\ a) 0 \ al
N N2 i N y2
cl-dalkyl——ﬁ—CHg—Ql—Q | ), ——— ey | {;3
N 4//3 N -
0 ) a
(I-b)

(X1t
with R!, G, and -a'=a’-a’=a*- defined as in claim 1, and H-C(=0)-Q, being defined
as Q according to claim 1 provided that R? or at least one R® substituent is formy;
20 1) amination of an intermediate of formula (XII) by reaction with an intermediate of
formula (XIV)



(XM (XIV) amnation R (I-c) with Rl, G and -al =a2-a3=a4- defined as in
claim1, and Rea-NH H® being defined as Q according to claim1 provided
that R2 is other than hydrogen and is represented by Rea, R4 is hydrogen,
and the carbon atom adj acent to the nitrogen 5 atomcarrying the R2 and R4
substituents, carries also at | east one hydrogen atom in the presenclzﬁ(ﬂftslaﬂzi
sui tabl e reducing agent; nm) reducing an%i-nternediate of fornmula (XV) RL G .
1RRLG 1~N /ate 2 reductlon N - (R6)2N . (Cl-gal kyl)-NHHX®\ (R6)2N -(C
- atkyI)NH-HQN;%Rls 9 C(=0 OC1l-4alkyl N a4 a CGH2ZOH N (xV) with

Rl, G and -al=a2-a3€a4- defined as in claim1, and (1-c-1) 105

(R6) 2N-[ (CL- gal kyl) a\Nl,—I- HQ bei ng defi ned .as Q accordl n \to cyal m 1
provi ded t hat Qfs\l th t Han hydr,g_q_ and ag? 8 ted
substituted wth R( a Swith K Xy andthe ca 6‘Wa‘lﬁI caliry gthe

hydroxy, carries also twd hydrogen gw and provided that Ris 2
hydrogen, and the carb@dlatom adj at )to the nitrogen atom car _)é ng the
R2 and R4 substituents, carries also at 15 | east one p ydr ogen atom with a
sui t abl e reduciwith &bé“ntandra) ~afeirat defingrtpsan ciaitn dr ansbR 3t HAHQS beingifefinexvi ) |

(XVI-a) or (XVig ac(:@fd?né: brclaim 1 provided that R? is other than hydrogen and is
represcnted by R”, R* is hydrogen, and the carbon atom adjacent to the nitrogen
5 atom carrying the R? and R* substituents, carries also at least one hydrogen atom,
in the presence of a suitable reducing agent;

m) reducing an intermediate of formula (XV)
R! R’
/
G
G;l 1 \ 1

N ®x,2 reduction N Ny
(R5)2N;(C|-9a1kyl}—NH—HQ5'<\ /v"\ =|i3 _— (Rf’)zN—/(Cl'yalk)‘l)_NH—HQs‘<\ I ;3
C(=0)0C,-4alkyl N " CH,0H N
XV) (I-c-1)

with R!, G, and -a'=a’-a%=a" defined as in claim 1, and
10 (R6)2N—[(C1_9alky1)CH20H]-NH—HQ5 being defined as Q according to claim 1

provided that R? is other than hydrogen and is represented by C;.joalkyl substituted

with N(Rg), and with hydroxy, and the carbon atom carrying the hydroxy, carries

also two hydrogen atoms, and provided that R* is hydrogen, and the carbon atom

adjacent to the nitrogen atom carrying the R? and R* substituents, carries also at
15 least one hydrogen atom, with a suitable reducing agent,

n) deprotecting an intermediate of formula (XVI), (XVI-a) or (XVI-b)
(?—O—P)w }A——O—H)W

Rlﬁ Rla



GRa Nom a2 Na\a2 (AOHw RaG 1 ~11--Q1 a4: 13 N'"---,4:1; '3
(XVl) 2 6 DEC 2003 -94 G 1 1 Na4d P-Q1 HQ@ ( JL/ g (l-d-1) O-HI
A-0-HA ~Ra-A-OH G1 1 (XVl-a) "\ \ A All a-AO--PPN- i-\2

HQ \\ Il 134~ a5 (XVI-b) (1-d-2) with G and -a' =a2-a3=a4- defjned

as inclaiml, and HQ being defined as Q according to claim1l prO\Ziﬁd 2003
that R2 or at |east one R6 substituent i3 hydrogen,

Py
Il O\ o _H
0 A | A—0—H
A\lllia‘ A\llila'
/ rd
G G
\ l A al
N X,2 N X2
b ———— (—
P— <\ | ,Ells H—Q <\ | /El‘a
N 47 N 25
(XV1-a) (1-d-1)
P=—0 .
1"\ H
o\ A | ,i\—o—H
A~Rl_p—0—p SR*—A—0—H
7 7
G G
\ 1 \ al
N a§a2 N \32
o= | L —— o ] L
- '
N ad N at
(XVI-b) (1-d-2)

with G, and -a'=a%-a’=a’- defined as in claim 1, and H-Q, being defined as Q
according to claim 1 provided that R? or at least one R® substituent is hydrogen,

5 and R'"-(A-O-H), R'*-(A-O-H); and R'"*"-(A-O-H); being defined as R'
according to claim 1 provided that R’ is substituted with hydroxy,
hydroxyC.¢alkyl, or HO(-CH,-CH,-0),-, with w being an integer from 1 to 4
and P or P; being a suitable protecting group, with a suitable acid.



and R18-(A-OHw, Ra -(AOH2 and R1L a''-(A-0-H)3 being defined as R
according to claim1l provided that R is substituted with hydroxy,

hydroxyd _6al kyl, or HQ(-CH2-CH2-0),-, with w being an integer from1l to 4
and P or Pl being a suitable protecting group, with a suitable acid. 2 6
DEC 2003 -95 o) deprotecting an internediate of formula (XXI) (XXI) M BE 2003
R, Q and -a' =az-a3=a4- defined as in claiml1l, and HO Gl bei ng defined as
G according to claim1 provided that G ig.substituted with hydroxy or 5

HO (CH2CH2O- ) n; p) reducing an internediate of formula (XXIl) RR (U-)

| H &-0H | oal depwtectinpm Mtermedia@ didormul2(¥X1 a ' 13 ~~N ~I 4-' a _ 4 a a
(XXI'l) with R, Q and -a' =a2-a3=a4- defined,as in claiml, and H&-COH

bei ng defined as GRhccording to claim1 pro‘?vi ded that Gis substituted
wi t h hydr oxy arpd_(t)hé 10 carbon at om carr ot he hydroxy substituent
carries also at |leagt one hydrogen, in thepre e of a suitable reducing
agent. and, if desi ~"Cafiverting conpoyn 0 foT mula (1) into each other
following art- &@’\YS@ ttan{s}iﬁ ormations, and f ergai f desired, converting

t he conpounds of 15Nfor a (1), into a therapeutically active non-toxic
acid addition salt by.{reatment wth an acid,@@r into a therapeutically
active non-toxic base ‘addition salt by treatnent with a base, or
conversely, con {4 N _acizdsadditd : i ) o of e by
treatment with gﬁﬂ'a* v ,%’ %‘F(?caqn{{/gar??_ngéqr}%g ag_g’lséelm%%%fl%@géﬁ’? mlgnc{egﬁ% %Sf ree
aci d by treat et asgprdingatoicdrimalnprovided dhas Griesubspiutsdavithhydsexs @ocheni cal | y

i sonmericg20 forngy. @ﬁ%@z@_?nr;rpl exes, quaternary am nes or N-oxide forns
thereof. 14. A proéuc .contajni n? (a).  a_conmpound as defined in claim1, and
(b) anot her P) afgqusingn intsrmpestizie o g%fmalaéﬁpned preparation for

si mul t aneous, separate or sequential use ig the treatnment or the
prevention of vi rallf infections. 2 6 DEC 20 -96 15. A pharnmaceuti cal
conposi tion conpi=®ikng a pharmceuti cal | ?"aﬁ?@ﬁtlabl e carrier and as active

ingredients (a) a onpaing as"edeftiPhed in cllaiimazand (b) anot her
a .ﬁ Q \
Q_<\N | 4¢:|a3 N

a

5
a
34//

(XXIL) (I-q-1)

with R', Q, and -a'=a’-a*=a"- defined as in claim 1, and H-G,-OH being defined
as G according to claim 1 provided that G is substituted with hydroxy and the
10 carbon atom carrying the hydroxy substituent carries also at least one hydrogen, in

the presence of a suitable reducing agent.

and, if desired, converting compounds of formula (I) into each other following art-
known transformations, and further, if desired, converting the compounds of

15 formula (), into a therapeutically active non-toxic acid addition salt by treatment
with an acid, or into a therapeutically active non-toxic base addition salt by
treatment with a base, or conversely, converting the acid addition salt form into the
free base by treatment with alkali, or converting the base addition salt into the free
acid by treatment with acid; and, if desired, preparing stereochemically isomeric

20 forms, metal complexes, quaternary amines or N-oxide forms thereof.

14. A product containing (a) a compound as defined in claim 1, and (b) another
antiviral compound, as a combined preparation for simultaneous, separate or

sequential use in the treatment or the prevention of viral infections.



antiviral conpound. 5 16. Use of a conpound according to any one of clains
1to 6 for the manufacture of a nedicanment for the treatnment or the
prevention of Respiratory Syncytial Virus infection.

26 DEC 2003
06-

15. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredients (a) a compound as defined in claim 1, and (b} another

antiviral compound.

16. Use of a compound according to any one of claims 1 to 6 for the manufacture of a
medicament for the treatment or the prevention of Respiratory Syncytial Virus

infection.



