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REPLI CATI ON | NHI Bl TORS The present invention is concerned with
benzi m dazol es and im dazopyridines having 5 antiviral activity, i 2.5 DEC 2003
particul ar, ‘éhﬁt\&p?fve an inhibitory activity on the replication of the
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respiratory virus. It further concerns their prepdicARPIHOMRAY
conpositions conprising them as well as their use as a nedicine. Human
RSV or Respiratory Syncytial Virus is a |large RNA virus, nenber of the
famly 10 of Paranyxoviridae, subfam |y pne€unovirinae together w th bovine

i seases i n poopl o oRTIRARERY PYReyab WRES SEREATBN LOERN g or cause

of lower respiratory tract jllness during _infancy and chil dhood. Over half
of all infants encounter RSV in their first year of life, and alnost all
within their first two years. The infection in young children can cause 15
| ung damage t hathqRspsentinyertion iyecncermneshwithdbpnziwidagolosiand imidaziopypridiesl hanipg

di sease in Iat earnuvirhlfa%u(fi@mpgarﬁcmfﬁkeﬁéylﬂgve ﬁ%ﬁiﬁﬁ%ﬁ ali 8 orf e I 1&&1thlue

adults often suffer froma onihon col RSV i nf ecti’on
age, suscepti blrle?R‘S?t%éY’}‘fWﬂd’ﬂr@%sB urther, gongerps th?y@rﬁ@éﬂlqnwrl.cemaﬂw a
number of out breaksisolg theeagoveliasitieit ke aggatkkdicaul ting in significant
nmortality. 20 Infection vvith a virus froma gi ven subgroup does not protect
agai nst a subseguent t|on wi th an i sql at mth anme, subgr.oup
in the fol | ow ﬁﬁ BehRE °§ Kespifplor) syoeviiel H‘%’ﬁ aaﬁrﬁﬁﬁﬁf@v e[:%ﬂﬁ%?f’?m%
despite t helOeX|t!ftfbmmyxowlrdat)subﬁamﬂslpbemnna&to@tld:r BnchﬁviEmcRﬂN eirhy Huhraee
drugs have beerkgg@mg r

8:" P§§pe%g%rb?frc &eg%aﬁf&%&@em r&é@%ﬂe E@{/ages

nucl eosi de anal og es an aer osol
infection in HBEO&E@%H‘F%‘HO%.H ig themajoheauseefdewer resnitatory fragtdHngss during i on,

the toxicity (rinfdscpind d}ﬁlﬂﬁéd&mhﬁl:dlﬂaf?gtxﬁﬁn@(éﬁéouﬂ{éﬂRISWeinhhé}hhbSt yék bffee
el WO

ffi | t gt
pal 1 v summb. . polyBRg A SRS ore A S 1BG By AOCtE Sl Hcan case
i ntended t olsbe lusedamageahy persistst fov geaveeand nityhrentribntesmph®ntcdudgdistsp irlagaf e
and effective RV Ma&hE %e@z?ﬁ’ge aﬁhﬁai@d&?‘cﬁﬁﬂr@f?@‘ld‘l‘{dﬁps bRl from%)vat ed

vaccines failed to agai nst di sease I N sSone cases
enhanced di seas® ng Yiéafectians inqld age. S‘Eﬁc?m’b&itfé&%ﬁﬂ‘é‘ﬂea\?%?cE‘Fqﬂ%?vhave
been tried W thaslbeen itgplicated eSS umiSr eAbbibreaksdfeonkismanin Gtdie fa@éd @Eulting in

ef fi caci ous no sy to adm nister drug against RSV replication.
2 6 DEC 200 %@Eﬁé&%b%ggﬁgw EP- A- 0, 099, 139, EP- A-0, 145, 037,

EP- A- 0, 144,'T01, EP-A-0, 151,826 , EP-A-0, 151,824 , EP-A-0, 232,937,

EP- A- 0, 295, 742,Infeprion @Ok @@ﬁlhs fromEDgi#ermuBQrbpﬁﬂides ACp@RecOdGenGt d estesequzat

benzi m dazol e aAfciid 4tk APREVASIGe FRHPHe shitk EbeRiudSh il BRo 0 BhRPIALLD
derivatives as anti hi stam nics, an Ia I'cs serot oni n€ ant agoni sts.
VO 98/ 10764 dedteinfkstiop path RV pyth 'zﬁf(oznrp% ESpile Fhegawmen 0T gHN &N BYREYRSSI 4 - 1-
pi perazi nyl ] et adyB.acetic acid for the treatnent of diseases induced by the
respiratorys

Today only three drugs have been approved for use against RSV infection. Ribavirin, a
nucleoside analogue, provides an aerosol treatment for serious RSV infection in
hospitalized children. The aerosol route of administration, the toxicity (risk of
teratogenicity), the cost and the highly variable efficacy limit its use. The other two

30 drugs, RespiGam® and palivizumab, polyclonal and monoclonal antibody
immunostimulants, are intended to be used in a preventive way.

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

35  enhanced disease during subsequent infection. Life attenuated vaccines have been tried
with limited success. Clearly there is a need for an efficacious non-toxic and easy to
administer drug against RSV replication.



ncytial-virus. 10 J. Med. Chem, 1983, 26, 294-298 relates to aromatic
Z%id?nes and their ability to block respiratory syncytial virus 'Wﬂfﬁﬁgmua
cell fusion. Biol. Parm Bull., 1995, 18(8), 1081-1083 relates to -~
pyri dobenzazol es and their inhibitory effect on virus replication in
vitro. WO 98/55120, EP-A-0,747,363 and W) 98/ 31363 rel ate to benzim dazol e
and 15 i m dazopyridine derivatives as anti-viral conpounds. The present
i nvention concerns the conmpounds of formula (1) R G 112 N11 13 (1)

th A0 Xicges, | o e nes, nmnet al
gorrpl g;;spgﬁgr 20 Og?grgegg %r% (2%‘11]35 i so‘?’rgJ f‘@ (}33 %é) ﬁ/&g ‘é’i ﬁ:{n-’al —a2- a3=a4-
represents & PelSd$26, EBrA S, 15df32ﬂoﬁPuAa) 28 93@1—%@-@93-’5‘4(28, 90,297,661 ,

’&G&G&%"MFWZTZY%?‘W S AR bl irenea 1), (a2)

a-3), (a-4590shy dcpppareses dayivbtéves ap hatitestainyni b btjalfgidadrky | |
ﬁ]i t rz) gfm n;rotbﬁﬂfgigﬂts 6al kyl - oxy, polyhal oCl_6al kyl, carboxyl,
am noCl_6al kyl , mono- or di (Ct.4al kyl) 30 arninoCl_6al kyI
. 6al kyl ox carbon hydroxyd _6al kyl , or a radi cal of fornula 2 6 DEC
2003 2a ) é’ i@"edqqcnlzslﬂwﬂ@of 2¢H[@chea)mmapwﬁabhen:yﬁﬂh 13:<1l+ Cl- 6al kyl ,

¢ Alk-Xi - R4
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10 J.Med.Chem.,, 1983, 26, 294-298 relates to aromatic amidines and their ability to block
respiratory syncytial virus induced cell fusion.

Biol. Parm. Bull., 1995, 18(8), 1081-1083 relates to pyridobenzazoles and their
inhibitory effect on virus replication in vitro.

WO 98/55120, EP-A-0,747,363 and WO 98/31363 relate to benzimidazole and
15  imidazopyridine derivatives as anti-viral compounds.

The present invention concerns the compounds of formula (D
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NI X2
Q <\ l, ®
N7\ 472
their prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and
20  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);
-CH=N-CH=CH- (a-3);

25 -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).¢alkyl-
oxy, polyhaloC, salkyl, carboxyl, aminoC,.¢alkyl, mono- or di(Cy.4alkyl)-

30 ammoC; galkyl, Cl-ﬁalkyloxycarbonyl, hydroxyC, .calkyl, or a radical of
formula



(b-1) (b-2) (b-3) (b-4) 2 6 DEC 2003 WD 01100612 PCTI EP00/ 05675 13 ° H X1-
Ft N x2_ (CH2), (CH2),, -3 Yl CHX --- Y NX2 (b-5) (b-6) (b-7) %b 8)

wherein Alk is Cl _6al kanediyl; Y is a bivalent radical of fornmul 4 b-0562003or
-CH(NR2R4)-; X is NR4, S, S(=O, S(=02, 0, CH2, C(=0, C(=CH2), CHOH),
CH(CH3), 5 CH(OCH3), CH(SCH3), CH(Nrs&®bb), CH2-NR4 or NR4-CH2; X2 is a
direct bond, CH2, C(=0O, NR4, Cl _4al kyl-NR4, NR4-Cl 4dalkyl; t is 2, 3, 4
or 5; * is 1, 2,3,4 0or 5 vis2or3;and 10 vvherebyeach hydrogen atomin Ak
and the carbocycles and the heterocycles defined in radicals (b-3), (b-4),
(b-5), (b-6), (b-7) and (b-8) may optionally be replaced by R3; with the
provi so that when R3 is hydfjoxy or Cl.6al kyl oxy, then R3 can not replace a
hydrogen atomin the a postty rel ative to a nitrogen atom Gis

Cl4al kanedi yl substituted with one or g, hydroxy, Cl-6al kyl oxy

ary1Cl. 6al kyl oxy, ®hesan &%is ) =CRiGIFO) I\E*aTR(yH(FﬁID—Cﬁi? @ll?)dcﬁi

Cl. 6al kyl oxy- (-CH2 QCCgm(lor arylCl al kyl oxy(-CHz- CH2-O) " R |s a
nonocyclic heterocyc e or a sai d heterocycle being sel ect ed from

pi peri dfnyIQ is agpgieplpfiforgnula pyr| dyl, pyrazinyl, pyridazinyl, pyrinidinyl,
furanyl, tetrahydrofuranyl, thi enyI pyr r ol yI llit hi azol yl , oxazol yl,

im dazol y], | gdt hi azol ylI , razol yl, i soxazoﬁALLN 20 oxadi azol lpd each
het er ocycl eﬂs A(ﬂp_g(m_nalﬁzy_ C(S@)bsm.t.l.ggled. with 1 vvher e e nor e,
such as 2, or substituents selected from haI acuhydr oxy, h cyano,
car boxy, C1- 6al kyI d - 6al kyl oxy, Cl_6al kyl t hi o, Cl-6al kyl oxyCl 6a| kyl ,

aryl, arylCl. @al)kyl aryl &36al kyl oxy, hydr oxyd“lial kyl , mona®

di (Cl1. 6al kyl ) am no, nono-or di (Cl-6al kyl )anmi nod _6al kyl , poI yhal oC, . 6al kyl ,
C i.6al kyl carbonyl am no, 25 Cl_sal kyl - SO2- NR5c-, aryl - SCp- NR5c- ,

Cl- 6al kyl oxycar bonyl, -C(=0-NRScR5', HQ -CH2-CH2-0) n-,

hal o( - CH2- CH2- 0) n-, CL. 6al kyl oxy(-CH2-CH2-0O " -

aryl d _6al kyl oxy(- CH2- CH2-0) n- and nono- or

di (C1_6al kyl )am no(-CH2-CH2-O m; each n independently is 1, 2, 3 or 4; R2
i s hydrogen, fornyl, C I _6al kyl carbon yl, Hetcarbonyl, pyrrolidinyl,

pi peridi nyl, 30 honopi peridinyl, C3.7cycloal kyl substituted with N(R 6) 2,
or Cl.10alkyl substituted with N(R6)2 and optionally with a second, third
or fourth substituent selected fromam no, hydroxy, C3_7cycloal kyl,

C2_5al kanedi yl , piperidinyl, nono-or di(Cl.6al kyl)am no, Cl_

6al kyl oxycar bonyl am no, aryl and aryloxy; 2 6 DEC 2003 WO 01/00612

PCT/ EPOQ 05675 -4 R3 is hydrogen, hydroxy, Cl 6al kyl, Cl.6al kyl oxy,

ary1Cl. 6al kyl or aryl Cl1. 6al kyl oxy; R4 is hydrogen, Cl.6al kyl or

ary1Cl. 6al kyl ;



Rya, R5b, R 5C and R5d each i ndependently are hydrogen or Cl.6al kyl; or Rya
and R5b, or R5c and R5d taken together forma bival ent radical of formul
“(CH2)s- 5 wherein s is 4 or 5. R6 is hydrogen, Cl 4alkyl, forny], 0 0EC 2093
hydr oxyd _6qddf¥inesfal_6al kyl carbonyl or ~Cl .6al kylox ycar b%ﬁmm&)ﬁ%‘rs i's
phenyl or phenyl substituted wth 1 or nore, such as 2,

substituents selected from hal o, hydroxy, Cl 6alkyl, hydroxyCl 6al kyl ,

pol yhal oCl. 6al kyl, and 10 Cl1 al kyl oxy; Hets.is pyridyl, pyrimdinyl,
pyrazinyl, pyridazinyl. The term prodrug as used throughout this text nmeans
t he phar macol ogi cal | ccept abI e der| vativ .Qg. ester d am des, such
t hat theresultlngbot §for g;oduf\e\ theY er|vt|\4e|sthe
active drug as defi eﬁ@:i}‘n‘xt'ﬁe c S 1). Yhe r et ence by
Goodrman and G | man ( TK&2Phar macol@@ﬂcal Basi Ther ape 811i ed.
MGawH Il, Int. Ed. 1992, "Biotransformation of Drugs", p. 13- 15)

descri bi ng prodrugs (@,&)neral |y, (b€} hereby in@emporated. 26}8}0\3 used herein

Cl. 3al kyl as a u rt,. of .a group defines straight or branched chain
sat urated hydr B‘p‘ﬁﬂ? 5@?&%“@ il ng from1 to 3 car bon atoms such as

met hyl , ethyl, pr opY is a]bm:écrhyacbctdhyffoamdlat—mzk nkeCH(IﬂRzRa[) Kyl as a group or
part of a group defigeg I@IU ai g(ab)og _@' anlﬁq_p )nc ﬁ&()jﬁ%(@ﬂgﬁ hon
ef'i ne

radical s having froml to 4 s, ggjc as t
C3. 3al kyl and butyl GHE¢He: FW%CHQQCHéNRyR acCHNR5 By part of a

group defines strai git lscardlfwalﬂﬁlhecﬂgha(eo) mﬁmgﬂﬁﬂmﬂ‘r (pudt(bg@myadl cal s
having from2 to 4 c(a.r ?o? ans such as ethyl, propyl, 1-nethylethyl, butyl
and the like: Cl-(,8af \% 2y A group or part of a group defines straight or
branched chain sat uv it @, hylderdear bon radi cals having from1 to 6 carbon
atons such as the groups, flghgned for Cl.4al kyl and pentyl, hexyl,
2- et hyl buhé and the |1 ke; Cl.9alkyl as a group 30 or part o

9

roup.
defi nes st Riheshy gach hxdrogeniem in é%& ndthe garRyarctse apd Bis hﬁmalr%gcfﬁla@ ithg
from1l to 9 carbon ataditelsgbGh (B=),1(5e),gbBYAS-ahd (108) thay oftbnGHy kytephned by

heptyl, octyl, nonyks. vatﬁmépydvg%mlmh%n B WIS o, NG, chdd o cam o

Cl 10a| kyl as a group I
chai n saturated hydrt?@b?Fbéhyfiragﬁ"@a‘P@ 'h@?lWSTWBﬁF@U"Q@ al’D“@@r“t?éﬁF’atons such

as the groups @E@%lﬁaﬁémﬁku&ﬂﬂt&b’d wah dnéleembre r@umgfwmﬂ@wxy% and the

cyol ohexyl hnd SoYer IR C St A urdAe L S Lon- SRR e
branched chai n(-GhtCHa0ad ohynilheakdory(r@di-Cl-O)raving from 2 to 5 carbon

L e e e e

2, 3- but anedi y| PiPEraginyh gy Wﬂ)f&rﬁﬁﬂ#ﬁéﬂx1Iw@ml@zy‘s&rrwﬁe‘avwdr@"m“ﬂ
subst i t ut ed ontlﬁanj,'l Qi thisazqiylpwiadeld], iraldakslyl, isbehiatefyl, pytdzolyl,afoxREblyli t i s

meant to bg, %gic]fl&z%ieﬁd%ﬁ%a et ny% ﬁ{o%%hﬂﬁ%e s%hgﬂaﬂlgﬁ@mhslpéf\%e@' ety

C, _4al kanedi yI I va ra| ranc ain saturated 5
hydr ocar bon r a@Psstlemeesy syrd 315 ﬂo?rpll4’tsbbsﬂlll@atsbél¢ckﬁtﬂ &iom Ralethydroxyfamingxanpl e,

met hyl ene, 1, 2yfbhaBskyyC, . aikystﬁ ,I04!5a1k§1xrf}o,t@l. ATROTdix d: angltahg, |ike;
C, .al kanediyl is a t to e anediyl a J‘E{i‘ Qammgor;]rg]koqgues
ther eof havi ng 2PHorsetkY}: Gwécb“&ﬁ%&ﬁ ' hoY t@i’ﬂ’]’dg?"of'%rr a?ﬁ%g ’
1, 5- pent anedi yId;(Claﬁk}msammtﬂjlagdkylamﬂth1L6ialkglz. Cglkyloabdatmuingl i s neant to
include C, j6al kanagigo,AeRt R RIIHeE el RaUER aibBRTIEX =0)-NR ¥R,
HO({-CH;,-CH,-0);-, halo(-CH»CH;-0),-, C;.¢alkyloxy(-CH;-CH>-0),-,
arylCy.¢alkyloxy(-CH,-CH;-O),- and mono-or di(C,_¢alkyl)amino(-CH;-CH3-O),-;
each n independentlyis 1,2, 3 or 4,
R?is hydrogen, formyl, C,_galkylcarbonyl, Hetcarbonyl, pyrrolidinyl, piperidinyl,
30  homopiperidinyl, C3.scycloalkyl substituted with N(R%),, or C;_jpalkyl substituted with
' N(R6)2 and optionally with a second, third or fourth substituent selected from amino,
hydroxy, Csscycloalkyl, Ca.salkanediyl, piperidinyl, mono-or di(C.salkyl)amine, C;.
salkyloxycarbonylamino, aryl and aryloxy;



10 having from7 to 10 carbon atons such as, for exanple, 1,7-heptanediyl,
1,8-octanediyl, 1,9-nonanediyl, 1,10-decanediyl and the |ike. As uigq]gt 2003
herein before, the term (=0 fornms a carbonyl noiety when attached

carbon atom a sul foxide noiety when attached to a sulfur atomand a

sul fony] noi wowpiAsinhen two of said terns are attached to a sgi/kpdoagsm
The term (=N-OH) forns a hydroxylimne noiety when attached to a carbon
atom The termhalo is generic to fluoro, chloro, brono and iodo. As used
in the foregoing and hereinafter, polyhal o€ 6al kyl as a group or part of
a group is defined as nono- or 20 pol yhal osubstituted Cl.6al kyl, in

SaH i cul ar Eef hgd iswiyﬂﬂtnlgemehydrbxyrﬁflfgalkyludr.@]l@tlmaryL(D]r_ﬁaik@Karmyh llelmaikyioxy;

i f1 uoronet hy U I VAR nore t han one hal ogen atons are
attached to an gj:l?%kh‘ro %Q@Fﬂioﬁaﬁg"ﬁég{?ﬁni tion of polyhal oG .aal kyl, they
may be the san® oﬁ dlg faad Bnt eack mdgpradenthyarg hydreganeor (a.sglkyhoyl , R2, R3, R4,

R5', RSb etc.) RTGHA R*TBF R*tRAR ORRer lofBhdrToRNY bivaRABLAdlUEH forR@a N CH,),-
endent. It will be appreciated that sonme of the

definitionisinﬁ%g. |

conpounds of° f o¥AAFA 14§ °5Ad their prodrugs, N-oxides, addition salts,

quat er nary ani ne$is hyiogén, € ik AxemANHydi ey QEIRGANCe gdtkyicarBéhyl spner i ¢ f or ns
may contain onecoglﬂfgx SEONE S of chirality and exist as stereochernically
i someric forms. 'The’term "stereochenically isoneric forms" as used

her ei nbef or e dedryiiephenyl ot phenylsubgitist@ withd ras e rsaeh as 2,Grorgt, silistiventse

conpounds of f odefBdted thdm hald kgl €, A ,rhf}gl%xy@aawyﬁyo%%loﬁgﬂﬂli ay sal ts,

quat ernary am ngs, tal conpl exés or physiologica funct1 onal
derivatives! 3 > Unl ess otherw se nmentioned or indicated, the

chemi cal desi gndttiiopyridyl qoyripedingdspaesinylesyridagingii xt ure of all possible
stereo- chemcally isoneric fornms, said mxtures containing all

di ast ereoners d .enantionmers 2 03. WO 01/ 00612 PCT/.EP 05675 -6 of
the bast o ot eoHEAFAS P BB A B Branieiod 493 et msghs e PraRev s GBS RoRIe
forms of for mdesivatiyesahgl estess andgmidihsispsh thet theirekaltingdadtransicsmhien prodeat of

quaternary m NEe defiist Athé advk dheSR definéit inARSQARRuRESs ¥ foAnhigSH. Thén 10%
preferably |ess Ehan % |B%ﬁgébpul ar_ less thap 2% and grgs ref er apl

, ) t . y
| ess than 1% of S PH &0 Jilmars(Heddapparelogiqal Besy T'rféf%?%%f t he
conpounds of f cednNeGraw)HiL, Entobd.i 1003, “Biottantfentaibntad Drege (b ECES) desdribing t he

scope of this |ﬂé&gg$g er ]#ﬁg‘gbyﬁgﬁﬁg%&er the terns Ror S are

wel | - known by t on s art For sone of the conpounds of
formula (1), their prodrugs, N-oxides, salts, solvates, 10 quaternary

am nes, or ?fet ahs ussthbersxeS) iy ehegionp er pastifat greupidafihes siraighs op bepahesddhaim
thereof, the abgalt@hidrelRRAHA haviRfrbEUr 85l @FbofBforROluch 5P fletHyE RHAA,| Y
determned. In taﬁse cgiv?s tJhe t?_re_o sog(g[]%c form whi chf was fiI rst

i solated is desiTgPdt kmelfylothyl and the likglw@ 2rounRor pafh AfcRIPuR daftmeer

r eL er E 'rllcet to t heraight _ualbrfaﬁcthed ebaih earinaet hgdotarbor ?Hicen havingemel to 4 airton A;

an st er eoi erize y for
Mstance thei v S0y wich o Y oG RkaRes AT UMb TR BEVEE Cotioa &Y, 7
rel ati onshi P. /rpet QioRarsdia greup defingheraight of brapghed chain gatvatadi hydrocpdonbsol ut e

configuration m@ficslyahviee MBALNEGSt dsbdAGitdhd sukR QY th PEERBIS 1 SHGRyIeSy], bk and
exanpl e, X-ray [gl ﬁ]‘(r_acct Iﬂ@ In case " A'r" and " f are ster e%)%sﬂ%ngr%‘ C
m xtures, they CaH*be edlvhas? SR ArE #f asrpassingssiajeht gaprpndhed Fran
fractions isol aabdated bydiesargmandidalt Bavingirdm 1Bo b'cadod atdmes seb anthegzsoups
defined for C,.salkyl and pentyl, hexyl, 2-methylbutyl and the like; C,.salkyl as a group
30 or part of a group defines straight or branched chain saturated hydrocarbon radicals
having from 1 to 9 carbon atoms such as the groups defined for C,_galkyl and heptyl,
octyl, nonyl, 2-methylhexyl, 2-methylheptyl and the like; C;_1palky! as a group or part of
a group defines straight or branched chain saturated hydrocarbon radicals having from 1
to 10 carbon atoms such as the groups defined for Cy.qalkyl and decyl, 2-methylnony]
35 and the like. C3_7cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl; C, salkanediyl defines bivalent straight and branched chain

saturated hydrocarbon radicals having from 2 to 5 carbon atoms such as, for example,



20 "A2" and "B2", without further reference to the actual stereocheni cal
configuration. For therapeutic use, salts of the compounds of for mdlbDEC) 003
are those wherein the counterion is pharmaceutically acceptable. However,
salts of acigs 1?@9'1 ;bases which are non-pharnaceutical |y aceepiErbles6Tsay

also find use, tor exanple, in the preparation or 25 purification of a

phar maceutical |y acceptabl e conpound. Al salts, whether pharma- ceutically
acceptable or not are included within the anbit of the present invention.
The pharnaceutically acceptable acid and base addition salts as nentioned
her ei nabove  ane _pRawkiy,a, TeRREheEN | he bhlarsdpeliRieapanydisic 2 Bvmitavediyt, dxi-c

acid and base ad 'aﬁ‘lhd?é] ARl 17 ﬁﬁ,} %?iﬁnwﬂqp b@ﬁtu&‘arﬂﬁc@'lggaﬁk)@fas bRV dor(ih) are

able to form THe maceut acceptable acid addition salts can
conveni ently beh@diﬁfmlumwfw it rseatanngp errabyusted poens catbernatemidhusABPRIFE A at e

acid. Appropri %Eﬁo %&éﬂﬁ (€0 QiRﬁdeﬂﬁy] déftes Blamat ﬁralgHﬁ@ﬂ@Bﬂhched@hﬁin satgracdd as
hydrohalic acid drochl oric or hydrobromic a sul furic tg}l’trlc

phosphori ¢ &nd hyHepch Rreradeqabélavwg fromyhi € cabPows SYf fof grramBley Agtylene
acetic, propanai zgthaMﬂMQWy}pl Alvachedy! qod thevlikes; C%@kan@dl(ﬂ lséﬂcanl to

t hanedi ' T ,
mal o (1 e hydnasgcaldlifl afgble fanc HoRBRu Bt fRE B Sl ©

01/ 00612 PCT/ ER2hOOGH Bs, 13 axemipien e Stjehanedyl, boHenaed)y evd be like;

benzenesul foni Q? Ea iﬁk&gﬂﬁ%éamehﬁolu&wl alkukediyl 9Ad theyigher hemelogmashdrealy| i c,
panmoi ¢ and the e acl

Conversely said salt can b verte y
treat nent wo h haninggomop e bﬂ@rm%omhﬁlt?h as, ff’h@“’mpg"emts?a'%eé’tq’%&ﬁf q%n tancg’yli)
cormpounds of f of §04bgankdi}1, §A0LdREAHAE! Al e liké.c proton may al so be converted
into their non-toxic netal or anmine addition salt forns by treatnment with

appropri at e organl c . and |nor ni ¢ Appropriate b

conmprise, for eXuwsebereiietarp. 'g (UEF?E‘E{"E a%ﬁgylé?%aﬁy%%n %‘%’F{iﬁ{ al kal i ne
metal salts, e. @rbdnfhﬁaﬂuletdmlfomde sty mhen pechesbiounsul frngamsind msulienyt MatE al t s
and the | ' ke, s@ ctnst\.wvé'I szaa %ﬁi@'aﬁ: RAs togsﬁfur alfkﬁ‘n TRER HNIOH) forms a

N- net hyl - ucH am ne sa and ts with am no acids such
as, for exarrpl ehydmwhmmfemmwwh?@ a&ﬁ@‘cfil%a F*FR@’ a‘%‘ The term addition salt
as used herei nabove al so conprises the sol vates which the conpounds of

for ”}J' a (1) as tlénﬁlﬁalbhse c%@ﬁ&ﬁaﬂdl% %ﬁfoao Q«,E@n?moemu@ Amsau irthe florsgdingt es
are for exanp rates and the |i y
ani ne" as used M@F“h’[ﬁ?@lﬂbrpé Ygé‘f’&r‘ré@ékﬁﬁ%a &rAP &t R‘ﬁf?f %?0?1 Jem'?g ﬁ‘g%\%\m
t he conpoungts ofolfieildsubsainitéd Cagarﬂqdbhqamloulhommhblywmeam¢fcm0rbéltuﬂééﬁimas Hesi ¢
nitrogen of a cy | WT n AHrd ALE ofhR SFehi atdritdar
agent, such as, wg'fﬂl 4’8&][;9”0?4 o ona f/} gﬁ%sg% )@Fog.g 5%5 ﬁgal |ad% °
aryl hal i de.. or a@tgﬁcmd@lﬂha HYH@OUE“@‘ in %F?f%’ﬁ‘wfd%’ A7 BEY B2y SoiSe,
reactants wi th geQd.ldpfesestg groups may al so be used, such as al kyl
trifluoromet hanesul fonates, alkyl nethanesul fonates, and al kyl p- 25

t ol uenesul fonates. A uat ry am.nmn 2 RESLLI
Phar maceut i éal | @Eé@g’t’ {S @ﬁ?ﬁy&&% r@lﬁg etgﬂlogér%sﬁ]rb&?e(r)‘%o%gmmtgﬁpmy

trifluoroacetat eons&tmdmawhaibﬁmuﬁinsmdnpnmmnt.on of choi ce can be introduced
usi ng ion exchange resins. It will be appreciated that the conpounds of

F bt b oY 2N B BbrRLia Sk Oe HInE LG AL GRADL B 2hd MairfraREEs | S

and there conpl exes ‘or gt es ,
net al at ed deri vatonidss, asiditidnesalis gpeiamasy Wf‘“ﬁsomﬁ\ﬁl %P"(‘W‘?xa&raé F‘ﬁfegﬂlfélacallé' be

i ncl uded wi i NnidohRris ERRR ndly cohRindsR % Rord senesnd dftwhirality and exist as

stereochemically isomeric forms,

The term “stereochemically isomeric forms™ as used hereinbefore defines all the
possible stereoisomeric forms which the compounds of formula (I), and their prodrugs,
35  N-oxides, addition salts, quaternary amines, metal complexes or physiologically
functional derivatives may possess. Unless otherwise mentioned or indicated, the
chemical designation of compounds denotes the mixture of all possible stereo-

chemically isomeric forms, said mixtures containing all diastereomers and enantiomers



Some of the conpounds of forrmula (I) nmay also exist in their tautomeric
form Such 35 forns although not explicitly indicated in the above fgﬁrﬁtlé ?@3
are intended to be included wthin the scope of the present invention.
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counterion is pharmaceutically acceptable. However, salts of acids and bases which are

non-pharmaceutically acceptable may also find use, for example, in the preparation or
25 purification of a pharmaceutically acceptable compound. All salts, whether pharma-

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

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

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

35 hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e. butane-
dioic acid), maleic, fumaric, malic (i.e. hydroxybutanedioic acid), tartaric, citric,
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and acetate. The counterion of choice can be introduced using ion exchange resins.

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

be included within the scope of the present invention.

Some of the compounds of formula (I) may also exist in their tautomeric form. Such
35  forms although not explicitly indicated in the above formula are intended to be included

within the scope of the present invention.



Most preferred are ()-N-[ 1-(2-am no-3-nethyl butyl)-4-piperidi nyl
]-1-[(6-bronp-2-pyridinyl)ethoxy- 10
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prepared by reastr¢ niythafioliovieg nadicabes apply:fornula (11-a) or (I | -b), wherein
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N et LIRS, o o el RN MEER WA -
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least one R§ SHOF hydiGSR TGS, C S
and sai d conpounds bei ng'h ?E‘Sr esefnt ed G ﬁlkglcgbgﬁmgd]%ﬂkggﬁﬁtgg%p%par ed by

deprotecting an internediate of forrrul a (1V) wherein P represents a
protecting grodyse angpteassiinpprourof compaundy pis thess coRGINds (98 foryila @) whareige
protecti ng grouﬁﬁomaidammonlawgg&@gﬁgno?,sq lv:Protective Groups in Organic

ﬁygt 2e5| s'" by T 192@@2&_?Sngmlgwa]\/\t¥yt%m&g &DB A (a_ay & Sons Inc., 1991). Rl G

15 Rlis phenyl optionally substituted with halo, C,ealkyl or C;_salkyloxy; or pyridyl
optionally substituted with 1 or more substituents selected from arylC; ealkyloxy,
Ci.salkyloxyC;.¢alkyl, aryl, mono-or di{(C,.salkyl)amino, C(:O)-NRSCR”, halo or
C.¢alkyl;
G is Cj.salkanediyl substituted with hydroxy, C; ¢alkyloxy, HO(-CH;-CH;-0),-,

20 Cjealkyloxy(-CH;-CH,-O),- or arylC).¢alkyloxy(-CH;-CHj-0)y-;
Q is a radical of formula (b-5) wherein vis 2, and Y' is N-R?;
X'is NH or CHy;
RZis hydrogen or C,_jpalkyl susbstituted with NHR® wherein R® is hydrogen or

Ci.salkyloxycarbonyl.
25

Particular compounds are those compounds of formula (I) wherein R%is Ci.10alkyl
substituted with NH;.

Other particular compounds are those compounds of formula (I) wherein G is
30 methylene or 1,2-ethanediyl, both substituted with hydroxy, C;_salkyloxy,
HO(-CH>-CH;-O),-, C,.salkylox y(-CH;-CH;-O),- or arylC,_salkyloxy(-CH3-CH2-O),-.

Also particular compounds are those compounds of formula {I) wherein R' is pyridyl,
preferably 2-pyridyl, substituted with one or 2 substituents selected from halo, hydroxy,
35  amino, cyano, carboxy, C;.¢alkyl, Ci.¢alkyloxy, Ci.alkylthio, C).¢alkyloxyC,.satkyl,
aryl, arylC, galkyl, arylC,¢alkyloxy, hydroxyC,.salkyl, mono-or di(C;salkyl)amino,
mono-or di{C,.¢alkyl)aminoC, ¢alkyl, polyhaloC, ealkyl, C, ¢alkylcarbonylamino,
C1.6alkyl-SO;-NR*-, aryl-S0,-NR*-, C,_salkyloxycarbonyl, -C(=0)-NR**R*®,



P-Q-<\ . 13 _a NaRL Na-Z& 13 a N a Wen P represents, for exanple,
Cl. 4al kyl oxycar bonyl, said deprotection reaction can 10 be perforn?&cm,
for exanple, acidic hydrol ysis in the presence of a suitable acid, il

hydr obr om c,w@yflegee! oric, sulfuric, acetic, or trifluoroacehkpaeisrdr a
m xture of said acids, or by alkaline hydrol ysis in the presence of a

sui tabl e base, such as, for exanple potassium hydroxide, in a suitable
sol vent such as water, alcohol, a m xture e¥- water-al cohol, mnethylene
chloride. Suitable al cohols are nethanol, et hanol 15 2-propanol, 1-butanol
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advant ageous to er cul ar refl ux
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deprotection r gmftnably sebmebéronmylf(bjmteyiony Cnaalhylwycc._éhiyglr aybmaimioedy i n t he

presence of hyqfvI Bkg?@ﬂ” 5hlf‘ﬂbq1aloc&lé‘lt,¥ﬁ(g in a reaction-inert
yst

sol vent . U|t e above read nis, for 20 exanpl e,
pl ati num on charcoal pal | adi um on charcoal, and the i ke. An appropriate
react i on-inert Psefewethcomhprundsare thase comprunis of foomulaxXBmteeein Bhissncaprionallye. g.

met hanol eth %ﬂgéll’tutgd p! é)%eyrl% ntpgﬁmgl' &—@ﬁﬂcﬁr LR subQitled A HHRF&L AL €

and the Ilke a c acl ke. 25 The catalytic
hydr ogenati on r%éISPW“dE‘gQTPWBéﬂ%@Ve can al so be used to prepare a
conpound of forrmula (I-a) by deprotecting and reducing an internedi ate of
formula (1) Jhefesedcdnpawodpareses an unsaturated bond, said Q being

repr esent ed by gzp@%gl[bég _a RS- §%efhd)1 T gjﬂ%gﬁeﬂhﬁ?ﬁef [I@ Hr@rﬁé ng%ﬂhﬁﬂd)by

formula (IV-a) 003 WO 01/00
P Q a(CH=CH) _cthoxymetbyl)-Lizbenzimigaz qbémlpﬁmms@dréﬁ’(l a) Oorrpounds of
formula (1) wheme) ($))- N L {banmtieprapiyl)- 4 pipeiidifyl] Dt tho kA6 sutaisli2 pyeiali eyl aveehyl ] -

hydr ogen or t h. hydrogen aid Q being represented by
H2N- @2, and sal ge"mmﬁd’az%tﬁo mmeécom }"é%esﬁt ed by formula (l-a-1), can also
be prepar edisby (*)-N-{1 (2 -amino-3- melhy]butyl)-4 piperidinyl]-1-[(2-methoxyethoxy}(6- methyl-2-

pyridinyl)methyl]-1H-benzimidazol-2-amine (compound 86);
N-[1-(2-amino-3-methylbutyl)-4-piperidinyi}-6-chloro-1-[(2-methox yethox y)(6-methy]-
2-pyridinyl)methyl}-4-methyl-1 H-benzimidazol-2-amine trihydrochloride trihydrate
(compound 88);

20 [(A),(R)]-N-[1-(2-amino-3-methylbutyl}-4-piperidinyl]-1-[ethox y(6-methyl-2-
pyridinyl)methy}]- 1 H-benzimidazol-2-amine monohydrate (compound 68);
(£)-N-[1-(2-aminopropyl)-4-piperidinyl]-1-{ethox y(6-methyl-2-pyridinyl)methyl]-1H-
benzimidazol-2-amine (compound 12);
[{AXS)]-N-{1-(2-amino-3-methylbutyl)-4-piperidinyl - 1-{ethoxy(6-methyl-2-

25 pyndinyl)methyl]-1H-benzimidazol-2-amine monchydrate (compound 67);
(%)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]- 1-{ethox y(6-methyl-2-pyridinyl)-
methyl]-1H-benzimidazol-2-amine (compound 83);
[(A),(R)]-N-[1-(2-aminopropyl)-4-piperidinyl]- 1-[ethox y(6-methyl-2-pyridinyl)methyl]-
1H-benzimidazol-2-amine monchydrate (compound 74);

30 (x)-N-[1-(2-aminoethyl)-4-piperidinyl]-1-[(6-bromo-2-pyridinylethoxymethyl]-2-
benzimidazol-2-amine (compound 9);
()-N-[1-(2-aminoethyl)-4-piperidinyl]-1-[ (2-ethoxyethox y)(6-methyl-2-pyridinyl)-
methyl]-1H-benzimidazol-2-amine (compound 64);

[(B).{8)] N-{1-(2-aminopropyl)-4-piperidinyl]-1-[ethoxy(6-methyl-2-pyridinyl)methyl]-

35  1H-benzimidazol-2-amine monohydrate (compound 76),
(2)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-3-[(2-methoxyethoxy)}(6-methyl-2-
pyridinyl)methyl}-7-methyl-3H-imidazo[4,5-b]pyridin-2-amine (compound 89);



5 deprotecting an internediate of formula (V). GRLGR al\2 Na | -'a
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be perforned in the presence of a suitable base such as, for exanpl

hydrazi ne, oyoigiobdi€ Presence of a suitable acid, such as hygepghbigsess acid
and the like, in a suitable solvent, such as an alcohol acetic acid and
the Iike. 10 Conpounds of fornula (I-a 1) can al so be prepared by
deprotecting an internediate of fornula (VI according to the procedure
described for the preparation of conpounds of formula (I-a). JRL R GG

| P Nala " N gz) W-ﬁzz%mgé\mbthymuﬂyf)m HiABHARYI) 1 -[EB ethbk yethoxN)(Ephepyrrpounds

f f I 1- hyd
gubs?lr{ndeﬁt( a{%yalg@y )Wﬂ@ﬁ{)%\g%'&l?“é%ﬁgg%ﬂ?g%ﬁ @:{‘“d ) o?/ ['\)(ZJX%/C]—D and
said corrpounds(%é’r[rigﬂrmpne@byinﬂebxmdfrg'i]nh[(a -ifidthaxy2ihoay)(§-incayli2-pyridimdn be
prepared by dqg&gﬁgzqg d!a{bt] Qréﬁ’ﬁﬁé ?c;)g}?%?‘j g)@rrul a (M1) or (MIl) as

descri bed hereina preparati froounds of formula (I-a).
26 DEC 1003 5WO e PodsEs. ledwﬁ, adgjupn splts\ qatemanp agyigssypetal camplaxys agd (Vi | )
PCT/ EP04/ 05675 stereochemically isomeric forms thereof.

Most preferred are
(£)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl}-1-[(6-bromo-2-pyridinyl)ethoxy-

10 methyl]-4-methyl-1H-benzimidazol-2-amine monohydrate (compound 87);
[(A).(R)]-N-[1-(2-amino-3-methylbutyl}-4-piperidinyl]-1-[(6-bromo-2-pyridinyl)-
ethoxymethyl}- 1 H-benzimidazol-2-amine (compound 70);
(%)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-1-[(6-bromo-2-pyridinyl)ethox y-
methyl]-1H-benzimidazol-2-amine (compound 10);

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

In general, compounds of formula (I) can be prepared by reacting an intermediate of
formula (I-a) or (I-b), wherein P represents a protecting group, such as, for example

20  Cy.4alkyloxycarbonyl, 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 (IIT), 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.
sodium hydride. Said reaction can be performed in a reaction-inert solvent, such as

25 N,N-dimethylformamide
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RRG 1 NR GI PN2a "~ 13 PN4~aa (l-a-2) (l-a-1-1) Conpounds of
formula (1) wherein, in the definition of Q both R6 substituents are Z@&B0E[ 2003
hydrogen or R2 and R4 are both hydrogen, and the carbon adjacent to the
nitrogen cawgingsthe R6, or R2 and R4 substituents contai ny@avEPBASHSs One
hydrogen, said Q being represented by H2ZN-@BH, and sai d conpounds bei ng
represented by fornmula (I-a-1-2) can al so be obtained by reductive

am nation of internediates of fornmula (IX)-lin the presence of a suitable
am nation reagent, such as, for exanple, amonia, :10 hydroxylam ne, or
benzyl ani ne, afgnipeundseffomudndpwbérem, suthe defirtioredU@; Riyoray tast, one Rj.

hydr ogen, and ' . . lah e ' bove
reaction is, ?”%ﬂg%g%?’g?‘%g?g?{?‘ﬁmﬁ%% @ﬂ??@g%qo@%g’l_’ g.r?l u;% %or?l% ugfl%%g?f

r hodi um on- A128Presgpigd P formulacd-a), 6pn Poprgparpd by depretepringsanipierpediate @bt al yst
poi son, such asormun:hdlvphaﬁ&eirﬁmelp}ds&nsaﬁroté:ﬁh%@%ﬂuﬁ foeagdnh@cynert sol vent

for the above r tion.is,, for exanple, an.a cohoi, e. g. .15 net hgnal ,
Lo hanor . ook oRabA AT e by o psesgro ROy i Srou miioned PR T N . |
al - | 0= | ~‘Brotective Groupk in Organic Synthesis’ by T Greene and P. Wuyts (John Wiley &
Sons Inc., 1991).
R! R
G\/ G\/
N a]\az N al§‘32
P—Q|—<\ I [3 - H—Q—{ I |3
N 3443 N a(,a
(Iv) (I-a)

When P represents, for example, C,4alkyloxycarbonyl, said deprotection reaction can

10 be performed by, for example, acidic hydrolysis in the presence of a suitable acid, such
as hydrobromic, hydrochloric, sulfuric, acetic, or trifluoroacetic acid or a mixture of
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,

=15 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

20  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-propanol and the like, an ester, e.g. ethylacetate and the like, an acid, e.g.
acetic acid and the like,

25  The catalytic hydrogenation reaction described above can also be used to 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
Q12(CH=CH), and said intermediate being represented by formula (IV-a).



@B i ~\ 13 ( ° )@ Nadi Nad~ (IX) (l-a-1-2) Conpounds of fornmula (1),
wherein Q conprises a -CH2NH2 noiety, said Q being represented by 7260
H2N- CH2- 4, and sai d conpounds being represented by fornula (I-a- 1-@ E(gawﬂl
be prepared by reducing an intermediate of formula (X). 26 DEC 2003 WO

01/ 00612 PCT ®PO8675 -14 R Greduction a, 2 Nii NC @CI/EPOREGs? N
a4~ Rk 1 G Na\laz HN- CH2-X-- i 4 a (X) (l-a-1-3) Said reduction can
be perforned with a suitabl e reducing agent, such as |ithium alum nium
hydri de or hydrogen, optionally in the pr eséhce of a suitable catal yst,

such as Raney Nickel. A suitaple solvent for the above reaction is, for
exanpl e, 5 tetrahydrofuran, GOr a sol ution of anmoni aA an al cohol .

Sui tabl e al cohols are net hanol, Jet hanol , 2-propanol \and the i ke. Said

reducti on reacti on perfor #,2s0l ution of amm W al cohol can
al so be used t o preépktet ﬁg ds bf tormota= (H—féx 3) wherein R is
subst tuted with Cl -6al kyl oxWCl E) kyl, said R being"" regfesented by

- Ck_6al kyl oxyCl. 6al kyl, and said corrpounds bei ng represent ed by 10
forrrula (1-a-1-3-1) starting fh an i ntermediate of f&®ula (X a).

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 HN-Q,, and
said compounds being represented by formula (J-a-1), can also be prepared by

5  deprotecting an intermediate of formula (V).

R} Rt
0 G\/ G\/
N “l\az N al‘e.-a'-'
N—-Qz——<\ I ,:I; s - HaN—Qr—4 I ls
N e N Wi
0
V) (-a-1)

Said deprotection reaction can be performed in the presence of a suitable base such as,
for example hydrazine, or in the presence of a suitable acid, such as hydrochloric acid

and the like, in a suitable solvent, such as an alcohol, acetic acid and the like.
10

Compounds of formuia (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
/R /R]
al \ ]

x,2 N 2
N"Qz_(\ l5 HN—0— | 5
i -4 N aq’/ 4

V1) (l-a-1)

15 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 (VII) as described hereinabove for the
preparation of compounds of formula (I-a).



R-CL -6alkyl-OH ,R 1-C
H2 -CH 4 (| 13 _tj

Compounds of fornula (1),

10 a4 ammoni a/ C, _6alkylOH N 4' a

i -6alkyloxyC 1 -(,alkyl 2 re(luctlon N a NC' "\
() e By

wherein Q conprises a - CH2- CHOH CH2- NH2 noi e

said Q bei mgpdiapersent ed by H2N- CH2- CHOH CH2- 4, and sai d egrmmpencss79ei ng

represented by fornula (

| -a-1-3-2), can be prepared by reacting an

I nternmedi ate of 15 formula (XI) with ammonia in the presence of a suitable

reaction-inert solvent,
al2 ON . ~ CH Q4\
the definition of Q
represented by H C(=0) -
formula (1-hb)

such as an al coholsl3e.g. nethanol. R1L I G1 k
(I-a-1-3-2) Oorrpounds of formJIa(I) wherein, in
R2 9‘?' one R6 substituent is forﬂ’yl said Q being

, and sai d conpounds bei ng regresented by

&xof formula

, can be pr py reacting an inter
(XI1) with for rﬂ-eqla@ﬁ)dT(f 0 |rram|de_a.nd_anmnu-aq D

C 003| WD 01/00612 -15

RI G N Ci-4alky] I-CH- \#?F 05 10 N (1-b) PCT |85675 Rt
(VID (I-a-2)
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=
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e N g

=10

15

(VL)

Compounds of formula (I} wherein, in the definition of Q, both R® substituents are
hydrogen or R and R* are both hydrogen, and the carbon adjacent to the nitrogen
carrying the RS, or R? and R* substituents contains at least one hydrogen, said Q being
represented by HaN-Q;H, and said compounds being represented by formula (I-a-1-2)
can also be obtained by reductive amination of intermediates of formula (IX) in the
presence of a suitable amination reagent, such as, for example, ammonia,
hydroxylamine, or benzylamine, 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-charcoal, palladium-on-charcoal, rhodium-on-Al;O;, and the
like, optionally in the presence of a catalyst poison, such as a thiophene solution. A
suitable reaction-inert solvent for the above reaction is, for example, an alcohol, e.g.
methanol, ethanol, 2-propanol and the like.

amination
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{IX)

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



O NNs! a\ a2 I | (XII) Conpounds of formula (1), wherein, in the
definition of Q R2 is other than hydrogen, said R2 being representzfi]py 2]
2a, R4 is hydrogen, and the carbon atom adjacent to the nitrogen atom
carrying thewidandzR4 substituents, carries also at |east opgr HRERN
atom said Q being represented by Rea-NH HQ®, and said conpounds bel ng
represented by formula (l1-c), can be prepared by reductive am nation of an
intermediate of formula (XIIl) with an intsrnediate of fornmula (XIV) in
the presence of a suitaQIe reduci ng agent, such as hydrogen, and a

suitabl e catal yst, sucjfas palladiumon-charcoal, platinum gh char coal ,

and the like. A swtaE‘Ie reaction-inert solvent for t he aboV:e reaction is,
for exanple, an al cohgh ’;gz met han8fU"&t hanol , 2- pr opanol ke, | i ke.
(0=)B | a \a2ncad, \R2| | a—{XLL1) 15 (Xl\‘g, q"%
Compounds of fornula (i é4’?mer6| n Rea represents Cl- IOa Kk IL% tuted
with N(R6)2 and with hydroxy, and the carbon atom carrying the Hydroxy,
carries also two hydrogm atom; said Rea being represented by,..3

[ (C1-9al kyl )CI—I(?es%a é @) g ai d conpounds being represented by formula
(I-c-1), can b @BJ Gk <By be a“am%wal?lmuaws agent, ugh @ lithiyiky) i n
the presence ofal@misiting hhir&ieroedsmbg@ agﬁﬁhtal]y Mhp&%eddetdﬂh@ﬂhéﬁwfﬂtﬂ $uch

hydride, in a S actio ne en such. as tetra uran. R
P8 17N " Ry ROk A g Bl e e BBt by atlioR st TR SR G 1~ 2
reduction NS35j -Iﬂr@qurawoqgﬁglgablky‘l gmmixia HOBn dlcohol. 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

(I-a-1-3), wherein R' is substituted with Ci.ealkyloxyC, ¢alkyl, said R! being

represented by R'-C_salkyloxyC 1.salkyl, and said compounds being represented by
10 formula (I-a-1-3-1) starting from an intermediate of formula (X-a).

G,R"—Crﬁalky!—OH R galkyloxyC,-galkyl
A al .
N Xy2 reduction N §.a
ve—o—4 || L =  Bpnci—e— || |,
N 2t ammonia/C,.galky!lOH N Wb
(X-a) (I-a-1-3-1)

Compounds of formula (I), wherein Q comprises a -CH,~CHOH-CH;-NH; moiety, said
Q being represented by H,N-CH,-CHOH-CH,-Qy-, and said compounds being
represented by formula (I-a-1-3-2), can be prepared by reacting an intermediate of

15 formula (XI) with ammonia in the presence of a suitable reaction-inert solvent, such as
an alcohol, e.g. methanol.

1 1
/R /R
]
1
av ~‘\\az N iy
CHq—Q4_<\ —— HzN—CHg—CHOI-I—CHz—Q4'—<\ I 3
o N &
(XI) (1-8-1-3'2)

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

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



4% CH2OH N a (XV) 20 (l-c-1) Compounds of formula (I) wherein, in the
definition of Q R2 or one R6 substituent is hydrogen, said Q bei ng 2003
represented by HQL, and wherein R1L is aryl or a nonocyclic hetero 9/(‘,]&'
substi t ut edwﬂk&lfhoguor nore substituents selected from hydr op¥r/epoosessrs

hydr oxyCl- 6al or HQ(-CH2-CH2-0).-, said substituents belng represented
by fornmula A-OH, said R being represented by R"-(A-OH)W with w being the
amount of R N a2 R2'"-NHH®<\ | I3 N aj 6 DEC 2003 WD 01/ 00612 -16
PCTI EPOO/ 05675 substituents on Rta ranging froml to 4, and said conpounds
bei ng represented by fornul a/(RIl d), can be prepared by deprm‘t ecting an

I nternmedi ate of fornula (XVI )va th a suitable acid, such s hydrochl oric
acid and the like, optionall y e ,presence of a sou tabl alge t such
as an al cohol . léll t]a g aI Is ar@a met hanol , jeth and
the |ike. Alter'n“ |ve| ec,,t3ng group may aso pf*o Ethan
one substituent of Rloa sal d prot"ectl ng group bei ng represent ed by PI, as
represented by fornmula (XVl-a). The two ways of protect .‘ﬁ@ t he
substituents of Ria, i with a separate, as in fornula (XVI), or a
conbi ned, as i fohphilds df forMhraal), wﬂér@ﬁeﬁ;thggefﬂﬁ@é’rpofw1§|oﬁﬁr9ﬁn¢l%ﬁ%§é}?d in

the 10 sane interpediate, as represened forml a”( XV
Rla P-Q (A OHY% psine espegsented RNaBzmrhyaxoggﬂ &ng fhe carbon gtom agjaceng tojthe -
(XVI) a N al f fnitrdgen atom carrying the R? and R? substituents, carrics also at least one hydrogen

5  atom, said Q being represented by R**-NH-HQs, and said compounds being represented
by formula (I-c), can be prepared by reductive amination of an intermediate of formula
(XIII) with an intermediate of formula (XIV) in the presence of a suitable reducing
agent, such as hydrogen, and a suitable catalyst, such as paltadium-on-charcoal,
platinum-on-charcoal, and the like. A suitable reaction-inert solvent for the above

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

/R' /R‘
\ } q\
N 2 amination N LN
~»,2
(O=)Q5—<\ I !3 +  RE—NH, —— = Rza-NH—HQS-<\ I EI;
N & N Wk
() (XIV) (1)

Compounds of formula (I-c), wherein R™ represents C,.jpalkyl substituted with N(Rc')z
and with hydroxy, and the carbon atom carrying the hydroxy, carries also two hydrogen
atoms, said R® being represented by [(C;,9a]ky])CH20H]-N(R6)2, and said compounds

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

1
G"Rl G/R
\N 3'\\ o reduction \N Lﬁa;
(Rs)?.N;(C,-galkyl)—NH-—HQs-<\ I 73 ""_"'"_"'(Ré)vN'_(Crgalkyl)"NH_HQ:,{\ I !3
C(=0)QC,-4alky} N Wit CH,0H &

Compounds of formula (I) wherein, in the definition of Q, R? or one R® substituent is
20  hydrogen, said Q being represented by H-Q;, and wherein R! is aryl or a monocyclic
heterocycle substituted with 1 or more substituents selected from hydroxy,
hydroxyC,_ealkyl, 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



(XVI-a) Pt- OO0 A \A--'" la..-AA-0O-P GNa\lax P-QQ-<\ la N4: ~3 (I-d)
(I-d-1) (XVI-b) (1-d-2) Conpounds of fornula (1), wherein Qis a fpdicai);
of formula (b-2), said conpounds 15 being represented by fornula (I-e g can
be prepared ng an internediate of formula (XVII)

I nternmedi ate f“ﬁgﬁrﬁmla (XVI'1l) in the presence of sodium \é\’béﬂ@g@]‘m&ﬁ{f a
suitable reaction-inert solvent, such as an al cohol, e.g. nethanol and the

like. 2 6 DEC 2003 V\O 01100612 PCT/ EPOQ 0565 - 17 R' ~R~G1 NJal 2N
a,2 alG-4alkyl-O i-Alk X ---{~1 3 RRRAN-H -*- R2RaN—-~-AIk X --{ (3

ON a4l' O N ad~ (XV|I] XV1il | - nd f

I n tﬁe defini ? FB‘??“&‘F” ;?216 faélg@f fgﬁﬂﬁ)}? 41\?5%31 acloﬁrp%un% ch“& T %I%F%%eevg;ygtrjew
QBN- CH2- C1- 3al IfgldmdNR(Iétl) can de paipdreddryplepratistibg am ptersedascftietnuly (X VBrwith &
(I-p), can be RLFRA £ &‘cﬁid'%cﬂ %ﬁ@fdf&ﬂroﬁ@ aL1Al5 0 FRALAL eqmnafrprrr&?rk?re(séﬂcé)ofwth an

5 internediate o presence sopro | tanate
and a suitabl esmr‘@éﬁj%ﬂ'\'f’@t é@@hi‘s angleahoh sS Bﬁﬂli?@qh(ﬂaﬁﬂ: mﬁ‘h?’l‘fé havbdce of a
sui tabl e regact ipgspahflaint thSievent , such as net hyl ene chloride and an

%KI?EIOL X )e() N eﬁh%%?{l%{)\ﬂy one p?otocct}ngl grorljp m'f}ly also Iplr-o%ct m_ore tharY one sub%ﬂuent of JR

4 3
‘said protecting group being represented by P;, as represented by formula (XVI-a). The

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

10 same intermediate, as represented by formula (XVI-b).
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(XVI-b) (1-d-2)

Compounds of formula (I), wherein Q is a radical of formula (b-2), said compounds

15 being represented by formula (I-e), can be prepared by reacting an intermediate of
formula (XVII) with an intermediate of formula (XVIII) in the presence of sodium
cyanide and a suitable reaction-inert solvent, such as an alcohol, e.g. methanol and the
like.



--0- Q@BN-CH,-g-3alkyl--NR --<\ N (I-P) Conpounds of formula (I-p),
wherein R2 is Cl.6al kyl carbonyl, and Qis a radical of 10 formula (bZ@UEE 2003
wherein Yl is NR2, said corrpounds bei ng represented by formula (I-p- ,
can be prepared b reacting an internediate of fornmula (XIX). wth

I nt er medi atgv 064 ul a (XX-a) according to the procedure 5@?@:"0%@}75} or

t he preparatlon of a conpound of forrmula (I1-p). R i G N a\ a2
H--Cd-3alkyl-NR4 1,3 + Cl-6alkyl-1- JNH#A4.a VO (XIX) (XX-a) G ~ N
Cl-6al kyl-1C N N--CH2-CJ-3alkyl-NRA N 0 1.---/ R (l-p-1) 15 Conpounds of
formula (1), wherein Gis substifiuted with hydroxy or HQ(-CH2CH2Q)"-, said
G bei ng represented by Gl-CH, gnd sai d conpounds bei ng represenigéd by
formula (1-q), may be prepared by gjeprotectlng an internedi ate f fQ mJIa
(XXI'), wherein P represents a 2e ptectin s for

SIS bl ey e o TR %H(\E% o7
-18 can be perforned byocat al yti" rogenatlon in the presence of hydrogen
and an appropriate catalyst in a reacti@wijnert solvent. A suitable

catal yst in the above f8dttion is, for exarrpl e, plati nurgl-@n- char coal ,

pal 201 um on C Bk RSublt by B SRR RS 6 SR A 98 bl o
2- propanol andbgihgreprdsentediny @sN-€H,-@,. glkyeNRY/ zmdesmdtcenmndndsr’tmdgl rkwpseattdam d,
e.g. acetic acbpfcﬁﬂql (’P—ﬁ), lehik Be p&ar&d by E:a&mg'aln ifehf diate of %rﬁ)uiaNXD%) ®ith an
5  intermediate of formula (XX} in the presence of isopropy! titanate (IV) and a suitable
reducing agent, such as NaBH;CN, and in the presence of a suitable reaction-inert

solvent, such as methylene chloride and an alcohol, e.g. ethanol.
1
/Rl G/R
Q \

Q
i
C—Craalkyl-—NR“——<\ |+QﬁN—H == (QgN—CH;—C-3alky—NR \

(XIX) (XX) (I-p)

Compounds of formula (I-p), wherein R?is C;salkylcarbonyl, and Q is a radical of

\a'x
,J,

10  formula (b-6), wherein Y' is NR?, said compounds being represented by formula (I-p-
1), can be prepared by reacting an intermediate of formula (XIX) with an intermediate
of formula (XX-a) according to the procedure described for the preparation of a
compound of formula (I-p).

1
/R
G
\ 1
N a\\az
H—C~—C-3alk 1~—NR4——< + Cy-galkyl—C~—N NH ——
1-3alky N | 4!3 i
N w o
(XX-a)
(XI1X) o
/
G

C,~galkyb—C—N N—CHZ—C,-3a]kyI—-NR4—<\ :/"\
II \__/ N

(I-p-1)
15 Compounds of formula (1), wherein G is substituted with hydroxy or HO(-CH,CH;0),-,
said G being represented by G;-OH, and said compounds being represented by formula
(I-q), may be prepared by deprotecting an intermediate of formula (XXI), wherein P
represents a suitable protecting group, for example, benzyl. Said deprotection reaction



Q--~ 11 3\~ 1 13 a4~ N a4 (XXI) Conpounds of forrmula (I), wherein,Gis
substituted with hydroxy and the carbon atom carrying the hydroxy £6DEC 2001
substituent carries also at |east one hydrogen, said G being 10 represented
by H Q- OH, wodismird conpounds being represented by fornul a gdr/epibossrscan

al so be prepared by reducing an internediate of fornmula (XXIl) R |

H&-OCH rpritirtinn |l J (XXIl) (I-g-1) Said reduction reaction can be
performed in the presence of a suitable redgcing agent, such as, for

exanpl e sodi um borohydride, in a reaction-inert solvent, such as an al cohol
15 or tetrahydcmfhﬂ@ﬁoﬁﬁe@b%@(il%@hﬁdf@eﬁﬂfon ﬁtﬂiletﬁbde«ac@bmlaﬂig&nah@aﬂet hanol ,

et hanol , 2-pr e a

converted int 09@?%% qa] $ %%C%(ﬂl'lg? suir?f ?Lﬁtrﬁ@ﬁcgﬁ&fs{'@t % bR reaction
t ransf or mat i onisy @a@%ﬁr@ws,, plaowr-pechgycodhaedademeri-thacdak med rrefliker An20 The
compounds of f Mﬁtéﬂ&ct%ﬁn%s&@&%%ﬂs@% k21ibhSs, ‘f’&ferxgﬁlgféngﬁ Aol g de

forms follow art rocedures faqr convert rival ent ni rogen
into its N-OXi B‘g haf“b’r?ﬁ[} *|£PTNP6‘BH]6&4 V’Gr“lkFe@(Pﬂcbr? B’rﬁg}‘}’&@ﬁé‘r‘feﬂ“pﬁh%@‘%ﬁ? ried
out by reacti ngrid eep. ataictaciigaindmed Bkd.al of fornula (1) with an appropriate
organi c or inor ganllg, per oxi de. Appropriate b inorganic peroxides conprise,
for exanple, hydrogen peroxide, alkali net all or earth alkaline netal

per oxi des, e. g! ium per oxi de, pot assi ﬁ?n_ﬁérox( de; appropriate organic
per oxi des may conpranse pigr,oxy aci ds such asN xanpl e, benzenecarboper 2
6 DEC 2003 WO g I PET/ EPEEHO5678- -&94oxdj ¢ dgi d or hal o substituted
benzenecar boper oxoi'g 8% e. g. 3-chl or obenmenheegdi®bo- peroxoi c acid,

per oxoal kanoi ¢ acids, e’g. peroxoacetic acid, alkyl hydroperox ides, e.g.
t. butyl hydro-peroxig¢exn Suitable solvents arg.,for exanple wat er, | ower
al cohol s, e.g.  ethanol and the |i ke, hydrocarbaons, . toluene, ketones,
e.g. 2- but anon@omﬁa‘l"ﬁ’@ &h rg'&la @, Wﬁ?"’ﬂb@ﬁbﬁiﬁét‘m@dgvmﬂim’@’r@ﬁ‘é]%%@“ ey

m xtures of suedirydgy e hidrox Cautenuehtsafiies b Alleast ©h¢ hydbgine said Blbdisg

I t
e 8oL AR MO LR o B RGP R B
repr esent ed bycﬁ’ﬂ(ﬂlﬁﬂhea”(naﬂfqb}'@dwlmawmpéwewfm&ﬁg&%t| on of a 10
conmpound of forrrul,a (I-g) in the presence qf a suitable al cohol, e.g.

met hanol , et han?&'ﬂf propanol, butanol, pgotagg , hexanol and t he | i ke, and
in the presence ofja su,ltabl ee(ﬁ,gﬁd;l, such ai herochI oric acid and the I|ike.

R-C(=0H G °_<\I Q_<\:E

(XXID (I-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

15 or tetrahydrofuran or a mixture thereof. Suitable alcchols are methanol, ethanol,
2-propano!l and the like.

Compounds of formula (I) may be converted into each other following art-known

functional group transformation reactions, comprising those described hereinafter.
20

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
matenal of formula (I) with an appropriate organic or inorganic peroxide. Appropriate
25  inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate

organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-



-C(=0 0C, -6alky] [/ Na2 R<NI3 aesterification O Corrpou&c% g
formula (1-a) nay be converted into conpounds of formula (1) wherei DEL 52003
in the definition of Q R2 or at |east one R6 substituent is other than
hydrogen, sgi@glofidsr R6 being represented by ZI, said Q bei pgr/eebiessnt ed
by ZI-Ql, and sald conpounds being represented by forrmula (I-h), by
reaction with a reagent of fornmula (XXM, wherein W2 is a suitable |eaving
group, such as a halo atom e.g. brono, ori19-4-net hyl benzenesul phonate, in
the presence of a suitable base, such as, for exanple 20 di sodi um

carbonate, di p@torssdidion Kudd Apeaiued b%@gynwmmgém&icohexdae@ 3-hﬁloi‘db|éﬁzened’hrlﬁ:-
eyl o ey IS o, b € AR R LRI blsbior iR

wher ei n, in thebuidthiydiotpeooxidd. HdtabRZoiventChid; &y eQahply) watsmb:s’tqrtalsl:bmis,\mg h
N(R6) 2, said C&H%%&‘Qy%th@ﬁk@%&@%ﬁéf%E guﬁoh}é(.% %g&l. \Aﬂe( 2 Budshoné ARopdmped2> be

prepared by reacting a conpo ein, 1n the definition
of HQ , R ikydsarsgss.e §l§ﬁ}9f¢¥1@§1aft§eﬂﬂfbmr"é‘ﬁ‘%@fewﬁ'ééplb§ﬂtHQ b, and said
conpounds being represented by fornmula (l1-a-3), with an internedi ate of

formula (XX V)Cor'nEanla? opfo?ﬁﬁﬁ((ﬁ %hé‘eﬁﬁg 13%0 19%[@%@5@1]5@»&8@ 05675

of a suitable reducin ent, such as sodi um cya o% 'S %

suitabl e. react-gHY! Crer °‘§’bl59'é‘rﬁ veg|gIRPraEenigd By it o T OV 162 Y&amﬂﬁaﬂ a2 }
Qlb \ 13 cl a4 conﬁ;buﬁds’b’l)en(g)&ﬁ)esémec(ﬂyﬂbnﬁu]@@hi}pctmdﬁ podpafedrbnes@rifitation,of wher ei n
Z1 conpri St f Pd%fo@%l iéf g): n%’ ¥re$ence o)He gu?t%%l%%%%holoé 0 dmethalapl %%ar%)!)un ds

C, _6al kyl oxycar epr €s
bei ng repr esenpreda"@}' bﬁlmnnhpait(iﬂdmynd eawlbélkemmden thebresanes derryiseie acids

formula (1-a), sl adfidHbh1dHA ¥l the Jike.t he presence of a suitable acid,
such as

R '—c=0y04 R 1 —C(=0)0C; -gatkyl
G G
‘fﬁ 31\ esterification }ﬂ 1% 2
oy? =y
—~ T % - o~ I ¥
N 34” N a(’
(I-g) {-f)

Compounds of formula (I-a) may be converted into compounds of formula (I) wherein,

15  in the definition of Q, R? or at least one R® substituent is other than hydrogen, said R?
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 (XXIII),
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

20  disodium carbonate, dipotassium carbonate, sodium hydroxide and the like, in a
reaction-inert solvent, e.g. 3-methyl-2-butanone, acetonitrile, N,N-dimethylformamide.

/R' /R]
G G
\ 1 \ ]

N l a%a; 2
H—Q, ] + Z—~Ws —— 7 _Ql_<
\N 4”33 ] \ 4’ EI’

(I-a) XX (-h)

Compounds of formula (I-h), wherein, in the definition of Z;, R?is CH;-C, 9alkyl
substituted with N(R(’)z, said compounds being represented by formula (I-h-1), can also
25  be prepared by reacting a compound of formula (I-a) wherein, in the definition of H-Q,
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 formula (XXIV), in the presence



hydr obrom ¢, hydrochloric, sulfuric, acetic, or trifluoroacetic aci dzgr E\
m xture of said acids, or by alkaline hydrolysis in the presence of DEC 2003
sui t abl e base, such as, for exanple 10 potassi um hydroxi de, in a suitable
sol vent such_as water, alcohol, a m xture of water- al cohol, t hyl ene
chioride. SWOAWP®IZ| cohol's are methanol, ethanol, 2- propanol’CT’rE 95¢74nol
sec. butanol and the like. In order to enhance the rate of the reaction, it
is advantageous to work at el evated tenperz@tures. (I-h-2) (1-a) 15
Compounds of fornula (I-b) can be prepared by reacting a conpound of
forrrula | -a thfor c.acid 1 ~ ~az N 'Z~-, , a2

ol \\(I ) q_fWI ucmgﬁéﬁm §uc§gs 1?%y%q§@9hgﬁqu%_ﬁ@g?lﬁjﬁcbgn—
(R6) 2N Cl-gal kmbn@bﬁer@lg]chrasanhlcﬁlm‘rpounds of formula (1) wherein R is
monocyclic heterocycle or aryl substituted wth hydroxy, said_Rl being
represented by HC},ﬁ, and sai d conmpounds being 20 represented ,{S‘y formul a
(I-1), can be prépared by deprotecting a conpound of formula ((\I- 1),
wherein R is nons Iakgz het erocycl e or aryl substituted with &Ryl oxy
or aryl Cl- Ea-ld;ty-(\ox , S§ d Cin6a]-kil—aEo)ary-G )zB‘aICkwyPtféim@rr@ r serig ed by
Z2, and said Rl 26 #1003 WD O1/ 00612 PCT/ EPOQ 05675 -21 being™s
represented by Z2-O R'. Said depro&&&bi on can be perfofthed in a
reaction-inert sol%em, such as, for exanple nethylene chloride, in the
presence of a suitable deprotecting agent, e.g. tribronoborane. 1 1 I3 a
i N 13 5 Conpotf@powidsobfarmula @-h), wiessie Zncraprises fomybyalsalsyleatbendcycl e
substi tut eds WH&caﬂ&aﬂm (or@"@al%@@hrbonylsﬁldeFWH fSeli&d BPZ[ eﬂ{des%%nt ed by
formula (I- can baﬁ converte F g{r@olﬁp&ﬂ#&g &fornul ’%@!} %
(1125 by r eatnmng PAREIFPESEIEhPY SPRIFTS sl )
in a suitabl e foemokai(ba}, bpeaciticdotudysis inehegpredeatd alfhaydiablareid, suchak o( - CH2- CH

2-Qn tt" G (I ﬁy‘@roﬁ?’omﬁz,ﬁ%bgﬂhgéflsh]f&Wctia &‘ﬁl@ﬁ&m@éﬂc@f la).ia or a mixture of satd
acids, or by alkaline hydrolysis in the presence of a suitable base, such as, for example
10 potassium hydroxide, in a suitable solvent such as water, alcohol, a mixture of water-
alcohol, methylene chloride. Suitable alcohols are methanol, ethanol, 2-propanol,
1-butanol, sec. butano) and the like. In order to enhance the rate of the reaction, it is
advantageous to work at elevated temperatures.

1
/R R!

(I-h-2) (i-a)

15 Compounds of formula (I-b) can be prepared by reacting a compound of formula (I-a)

with formic acid.
R! R

G

}\J al“\\az N 3'% :
i—o | |+ Howoon ——=  mcco—o— ] I,

N a"/,a N #2

(I-2) {I-b)
Compounds of formula (I) wherein R! is monocyclic heterocycle or aryl substituted
with hydroxy, said R' being represented by HO-R", and said compounds being
20  represented by formula (I-i), can be prepared by deprotecting a compound of formula (I-
i), wherein R' is monocyclic heterocycle or aryl substituted with Cy.galkyloxy or
arylC).alkyloxy, said C;.¢alkyl or arylC).¢alkyl being represented by 2o, and said R’



10 deprotection (XXVl) (1-1-2) Conpounds of formula (1) wherein R

nonocyclic heterocycle or aryl substituted wth halo, said corrpoum@ Dggllt%a
represented by formula (I1-n) can be converted into conpounds of fornula

(1) by reac{iogdigwdith 1-butanethiol in the presence of pall agipgpssefzar coal
and CaOin a suitable reaction-inert solvent, such as 15 tetrahydrofuran.

OH R | G 11 N-a~-a2 INa\a2 (C -( alkyl) i (-CH2-CH 2-0).T,

-7TR HN,

/ 2 13 a (l-1-1) (Cl-6alkyl)2N (-CH2-@GHTOri 7R . 2 6 DEC 2003 WO

01/00612 PCTIEPOO 05675 -22 RL G 1 1 N_ 2 NaL2 13 @<\ | .a3 (I)
Conpounds  of fbefnguéaﬁegchaaed %% R‘as*ame(a&ﬁébu%e@a bOpdrRfmbA &?Aaald?ltmé@rrml a

(a-1),

(a-2)

(a-3) ﬁa- I s repl aced by n|tro sal d_conpounds

bei ng represeﬁ?léfﬁf’[bVChﬁﬁrfﬁ{ﬁ"é‘“(Peﬁf Weye %Oﬁ@dﬂb@ﬂpf%e‘&e@f)ﬁﬁb‘lﬁ%’ of formula
(I-0) in the pPempd06H: Henh e, SibrémbbRadecduci ng agent, such as hydrogen,
optionally in the presence of a suitable catalyst OHsuch as

pl ati num on-charco Z2and optionally in the presenge of a suitable

cat al yst poi son, eRb a thi ophene solution. The re,\&ctlon may be perforned

in a suitable

1.

re&actlon i nert solvent, such as arF al copol R1 R / | GG

ad N /a\ 2 N N deprotection N2
It - T

10

15

) (*)

Compounds of formula (I) wherein R' is monocyclic heterocycle substituted with
halo(-CH;-CH;-O)y, said compounds being represented by formula (I-k), can be
converted into compounds of formula (I-1-1) or (I-1-2) by reaction with an appropriate
amine of formula (XXV) or (XXVI) in a suitable reaction-inert solvent, e.g.

tetrahydrofuran.
halo(-CHzCHz Oy _R] (o 63]]{)!])1? ('CHz CH,-0); —"RI
! H G\ |
N I,z \ I g
Q—<\ | I, + NHxCiealky) — Q <\ !3
N 4 -2 3 a4
{3XV)
w0 (1)
{Cigalkyl}sN (‘CHZ'CHz-O),,—-;R"
G
\
al% ,
*  NH(Cigatkyl)y — ™ Q__<\ j: ( l}
(XXVD) )

Compounds of formula (I) wherein R’ is monocyclic heterocycle or aryl 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 CaO in a suitable reaction-inert solvent, such as

tetrahydrofuran.



a 33 N2 - Q-{~ 33 NH2 a 10 In the follow ng paragraphs, there are
descri bed several nethods of preparing the intermediates in the for2§dEhdll3
preparations. A nunber of internediates and starting materials are

COMTEr Ci aIIy @ ‘ﬁ?l e or are known conpounds which may be pﬁ@p&ﬁ@ﬂ. 57
SV 273rt or

according to ional reaction procedures generally known'i'n

anal ogous to the procedures described in EP-A-0005318, EP-A-0099139,

EP- A- 0151824, 15 EP- A-0151826, EP-A-0232937;,. EP- A-0295742, EP-A-0297661 ,
EP- A- 0539420, EP-A-0539421 , US 4,634,704, US 4,695,569. In the foregoing
and the follow ng prepahations, the reaction mxture is worked up

foll ow ng art-known net Rods and the reaction proguct is isolated and, if
necessary, 20 furthergpurified. intermediates gf formula (I11) can be
prepared by reacti ng ah |ntaerrred| ate of forrrul a\N (X)gVII) with a suitable

| eaving group, i. % uci ng_ageqt,
2,5-pyrrolidinedi orRe esence of di be(?] er,d,,zu de, in a
reaction-inert solventN Ye.g. tetrachioronet ane a2 6 DEC 2903 WO

DLl o0612 PoT ooy ba65 - 23 B Yo u Q RI-Ci-w_(XXVLL) (111) Internmediates
of formula (XXVII), wher 870 R s monocycl i ¢ het®rocycle or aryl

substituted w t(rbrﬁdﬂuﬁﬂ@of foah@la |a) V\h’l@i’eﬂga ﬁftﬁlﬁﬁn&iiﬁrﬁ% by rﬁmaﬁﬂomﬂnmal(ﬂn

i ntermedi at es sent n.be

reacting an i nt(gﬁhrgg‘?’iﬁg 4g?r§‘ ﬁdﬂ%laﬁc({ rP1 3@9/%3@?%8‘( ﬁBﬁﬁ?l}?%ﬂqufef, ned
as a carbonyl demia{linjennfbeRtduded tei compred of fdyowlof-ohin thogmsencadf acent to
t he carbonyl,, oride.

| nter modi at 85 O i mapane SR P e PLREE Lol R PR o P e ¢
forms. POCL3 (B iuw@mnua-mﬁcllar@ah apskspuqnally yn thgregsencg)of guitable

I nt er nedi at es Qﬁitafﬁfpﬂihﬂ] élglﬂhumheﬁ@sdmﬁ% lﬁe@éﬂcﬁémmay\m pérformedtik asliedld o a

carbon atom carryin east qgne hy said G being represented by
G3H, and said |rFﬂ ﬂg?ﬁr%ﬁoi Bg‘ﬁh@“rﬂé’g‘iﬁ’g ented by formula (111-a) can al so
be prepared by reactingrin internediate of forrrula (XXI'X) with

thionylchloride in a regacti on i nert solvent, c? rret hyI enechl ori de.

R1- G3H OH SCC 2 SOClZ%\, Hd 15 (XX X) (Ilr,ra) a\ er nedi at es of

formula (XXI X) can reduci ng e of formula

(XXX) in a reaction-in Isg},é?e%/ . an a co [ Wthze presence of a
a

sui tabl e
{-n) (1-o)

10 In the following paragraphs, there are described severai methods of preparing the
intermediates in the foregoing preparations. A number of intermediates and starting
materials are commercially available or are known compounds which may be prepared
according 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

15 EP-A-0151826 , EP-A-0232937 , EP-A-0295742 , EP-A-0297661 , EP-A-0539420,
EP-A-0539421 , US 4,634,704 , US 4,695,569.

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

Intermediates of formula (I} can be prepared by reacting an intermediate of formula

(XXVI) with a suitable leaving group, i.e. W), introducing agent, e.g. 1-halo-

2,5-pyrrolidinedione in the presence of dibenzoyl peroxide, in a reaction-nert solvent,
25 e.g. tetrachloromethane.



reduci ng agent, e.g. sodium borohydride. reduction R1 G3(=0 R -GH OH
(XXX) (XXIX) 20 Alternatively, intermediates of formula (XXl X) can qlﬁgmtbzgm
prepared by deprotecting an internediate of formula (XXXl), wherein I's a
suitabl e protecting group, e.g. Cl4al kylcarbonyl, in a reaction-inert

sol vent, sud¥OBKOAR al cohol, in the presence of a suitabl e PEIFPOV/E5635

sodi um hydroxi de. 2 6 DEC 2503 WO 01/00612 PCT/ EPOQ 05675 -24 RI-G3H--O--P
P. R-GBHOH (XXXI) (XXIX) Internediates of formula (XXX), wherein G3(=0
is CH(=O), said internediates being repre’%‘nted by formula (XXX-a), can be
prepared by reacting an internmediate of fornula (XXXI'l), wherein WB is a
sui tabl e | eaving group, such asla halo atom e.g. 5 brono, with

N, N-di et hyl f or mami de i n t h@sgrSsesBe of butyllithiumin a reaction-inert
solvent, e.g. tetrahydrofuran,\digthylether or a mxture thereof. R 1-WB R
t-CH(-Q (XXXI1) }(_)§X-_:H | nterfedi ates of formula (1V) can be prepared by
reacting an inter di gt e’ of Tormil a ( l1T-a) or (XXXI'11-b), wherein P
represents a suitabl e protecting group, s ﬁh as, 10 for exanple,

Ct . 4al kyl oxycar bony®*V{ii t h an i nt er medi at@ bf formula (I111) according to

1 et el s BRI BB Bt AR B
| nt er medi at es efibstinnednvah ¢hivgo, cad Rabsing bprgsempabe C1RY srebmid ingraeadiates
i nternedi ate of... | Wik [N ' f 4K V)
that has react ié’e ng\n?{#&fgwrre %%Arﬁé%% on Tg)gﬁ%rérggéa?g&ﬁe %Q’&rﬁ&g@%&% a
sui tabl e base, fermgip GSX¥BRI wheripdOFR 'H indefined a3 hearpprad deidatiye 0fRs ithezin e
" gslcts Io(zmciﬁ ert ofOt#Ba or MirgenNadiachiBithYdabtnyR ChHes affdast Gnelhydrogen Rvites OH
i i o pl_mospgorus oxychloride. Intermediates of formula (XXVIII) may also react as their
enol tautomeric forms.
POCI,
(O=R"’4—G—H ———» C—Rr!—G—H
(XXVIN) (XXVIl-a)

10 Intermediates of formula (IIT) wherein W), is chloro, which is attached to a carbon atom
carrying at least one hydrogen, said G being represented by GsH, and said intermediates
being represented by formula (Il-a) can also be prepared by reacting an intermediate of
formula (XXTIX) with thionylchloride in a reaction-inert solvent, e.g.
methylenechloride.

SOCl,
R'—GyH—QH ————»  R'—GjH—al

15 (XXIX) (M-a)

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

reduction
R'—G4(=0) » R'—G;H—OH

{XXX) (XXIX)

20  Altemnatively, intermediates of formula (XXIX) can also be prepared by deprotecting an
intermediate of formula (XXXTI), wherein P is a suitable protecting group, e.g.
Cj4alkylcarbonyl, in a reaction-inert solvent, such as an alcohol, in the presence of a
suitable base, e.g. sodium hydroxide.



N-i-"2,, 2all B4 (XXXIll-a) (XXXIV) (TV) 2 6 DEC 2003 V\DOUOO%ZW 0
PGT/ EPOO/ 05675 -25 Internediates of fornula (I1V) can al so be prepar 7{9
cyclization reaction of an internmediate of fornmula (XXXV) in a
reaction-ineglo fibesgnt, €. 9. an alcohol or N N-dinethylfornanide in th
presence of mercury-oxide and sulphur. GR' R NH G 11 1 1 BCKEPb0AS67S
cyclization 2 3 P.. Q-(\ J]J" 13 P--Q II-HNa 4 N4~a a S (XXXV) 5

I nternedi ates of formula (1'V) wherein CQE cogprises an unsaturated bond,
said Q being represented by Q a(CH=CH), and said internediates by fornula
(I'V-a), can be preperesii—by—eacting,an ,gl.n.toeﬁm%w ate of formula (XXXVI)
with an internediate of fornmula (Il11) in the presence of a suitable base,
such as di pOtaSSIU f)%f onat e. P—QBa( Na~az + R-GW4 --

R-Q a(CH=CH) _ é 01 a {Ill) 9i’)lv-a) 10 I ntermedi at es of
formula (1V) V\Heiﬁemdlatcmoftfhenulef(mn wirereif CQﬂqO)t:he:H(-O@rsaMZntféﬁhaimt%bdlﬁ\g

the radicals of ( 8 esent. NH. said
represented by re]‘3r9£c'ﬁl~9d%y fQ slglkg ff)éerar?e pr%pare@lbby FAHRg PR i r%wig a[eg‘F‘Fay al so
be prepared by P @m&% whqai@ervﬁemaau@ahcb«f lefdngrgtcap( 90IXes & haloiatdm,ang.

i nt er medi at & ofbrém@b mﬂtlﬁf\v’mﬂh)}ﬁomgmde% %e%r&cﬁ‘éea(?f b‘ﬁﬁ“l‘?ﬁh uhintBredctonzinék ©

NH2 PQ = NH__1~\
Q= solvent g g t%drgfm(an dlethy]ethcr or a mixture thereof.

R'—W; ——————»=  R'—CH=0)
(GXN) {(XXX-a)

Intermediates of formula (IV) can be prepared by reacting an intermediate of formula
(XXX-a) or (XXXII-b), wherein P represents a suitable protecting group, such as,

10 forexample, C,4alkyloxycarbonyl, with an intermediate of formula (III) according to
the reaction described for the general preparation of compounds of formula ().

H
a
P—Q|—<\I L RI—G—w, R!
() G
\ 1
(XXXI-a) NI"\z
PN I
P N a‘(’a
L
Xyt awv)
P—Q; \ | ; R'—G—W,
nis ()
(XXXII-b)

Intermediates of formula (IV) can also be prepared by reacting an intermediate of
formula (XXXII-a} with an intermediate of formula (XXXIV) that has reacted with
15 methanesulfonyl chloride, in the presence of a suitable base, such as sodium hydride,
and in the presence of a suitable reaction-inert solvent, e.g. N,N-dimethylformamide.
Rr!

lil G
1
L \ ]

a%az N a\\\a2
NN @2 N=N 0

(XX XID-a) (XXXIV) av)



(I'V-b) 15 Internediates of forrmula (IV) wherein R is nonocyclic

het erocycl e substituted with am no or nono- or di (Cl_6al kyl)am no, ?Etingc %03
bei ng represented by R5aR5bN-RI, wherein R5' and R5b are defined as

descri bed above, and said internedi ates being represented by fornul a
(1V-¢c), canW®08133red by reacting an internediate of for EFO888R7X)

with an appropriate amne, represented by fornula (XL), in the presence of
20 an appropriate catalyst, e.g. palladi umz%and

(R -(+)-2,2"-Dbis(di phenyl -phosphino)-1,1"- binaphtyl, in a suitable
reaction-inert,solvent, . te hydr of uran. 2 6 DEC.2003 WD .01/00612 -26
hato-R 1 G 1 e el relmal i bR s Py meRlifabRpreigion by 5
13 + R5 - Nf 1 Puedinedrate of faBnuylXEKKXV) (1l ¥readtidnXingrt koltventnegi aatadeohof orf or nmul a
(1'V) wherein .S | € ' : ' 0) - NR5aR5b,
wherein Rya an %gb@%%? P%%Jé}ﬁlta[gg glce%%lrc Fggglgg%b{/%%gggqﬁdﬁ% E’Ihugzi ng
represent ed by R5aR5bN- Q=0%-* and said intermedi ates bejng represented by
5 formula (1V-d), can be pr,{,ﬁpared by reacting an inter iate of fornula
(XXXI'X) wth an appropriate _am ne, represented by formyla (XL), under an
at nosphere of carbon nono rd®2in t hevefpeb¥ence of a suj gat al yst,
e.g. palladium (11) acet at g, @dd 1, 3-brstdiPheny Pptd i ) prlepane, in a
sui tabl e reacti oR-1%efT 80l veht, e.g. tetrahydrofuran. Nfal A, G 10 Reb
ol 11 R52-Nc R1. sGN-_/a\ 2 Rsb co Na\ 2

(XXXV) avy

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

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

1
/R

N %

rlq aI\\ ) N ai\\\az
P——Q]n(CH=C}-[)—<\ I ?3 + ﬂ‘_G-W1 s o P-—-Q1,,(CH=CH)—<\ I ,A’

N 470 N 5

11
XXXV i (IV-a)

10 Intermediates of formula (IV) wherein, in the definition of (, the X! or X? moieties in
the radicals of formula (b-1) to (b-8) represent NH, said Q, being represented by
Q1c-NH, and said intermediates by formula {TV-b), may also be prepared by reacting an
intermediate of formula (XXXVII) with an intermediate of formula (XXXV]]]).

R! R!
¢ G
\ al \ al
N X,2 N X2
halo—<\ |, + P—Que—NH, —"'P“—Qlc_NH—<\ | B
N 220 N Wi
(XXXVIIE)
CXXXVID (IV-b)

15  Intermediates of formula (IV) wherein R’ is monocyclic heterocycle substituted with
amino or mono- or di{C,_galkyl)amino, said R being represented by R¥PR®N-R",
wherein R and R® are defined as described above, and said intermediates being
represented by formula (IV-c), can be prepared by reacting an intermediate of formula
(XXXIX) with an appropriate amine, represented by formula (XL}, in the presence of

20  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.



adpa al 3 +RS'-NH~Q~3~\ & N (IV-d) a a (XXXIX) (XL)

I nternmedi ates of formula (1V) wherein P-QL conprises Cl.10al kyl or 7p qﬁg %gng
C3. 7cycl oal kyl substituted with NR6-P, said G -1oal kyl or C3.7cycl oal ky
bei ng represented by Z3, said P-Q being represented by P-NR 6-Z3-Q b, and
sai d i nter nedPal/8$lhei ng represented by fornula (1V-e), carPGREM&OsESed by
reacting a conmpound of formula (1-a-3) with an 15 internediate of fornula
(XI.1), wherein W represents a suitable |eaving group, such as

p-t ol uenesul phonate. Said reaction can be p@ffor med in a reaction-inert
solvent, e.g. acetonitrile, in the presence of a suitable bage, e.qg.

di potassium carbonate. R R R6 R6 1 | | N ak_1 a2 P-N Z3- --T
P-_N--ZT-Q b\ | 48 RQb-~ 13 + (1-a-3) Q6N a (XLI) QUREMmRr nedi at es
of formula (IV-e), wherein R6 is hydroxyCl-6al kyl, said intermedi ates 20
bei ng represented by'}.ﬁor (I'V-e-1), 1i.é‘an be prepared by reacki n a%n&

i nt er nedi at e of G{DE 20 Wa 01/ 0Q612 - 27 PCT/ EPQQLY 05675, f gr a (BXLIT)
with an internepaizg't eN | opsful a (XLPII)]h%l n the presence gf %é_gdi!##
base, e.g. dipotassium cafbonate, and a suitable solvent, e.g a

acetonitrile. R GHg@dmgy\ 21 a &) (IV-c)

Intermediates of formula (IV) wherein R is monocyclic heterocycle substituted with
C(=0)-NRR®", 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

5  formula (IV-d), can be prepared by reacting an intermediate of formula (XXXIX) with
an appropnate amine, represented by formula (XL), under an atmosphere of carbon
monoxide, in the presence of a suitable catalyst, e.g. palladium (II) acetate, and
1,3-bis(diphenylphosphino)propane, in a suitable reaction-inert solvent, e.g.

tetrahydrofuran.
rR® o
: P
halo—R! R¥—N—C—R
/ /
G G
\ al b \ a!
N N2 }Iz Cco N p?
LA l, * R%—NH PN B
N 443 N ﬁa
a &
10 (XXXIX) (XL} (IV-d)

Intermediates of formula (I'V) wherein P-Q; comprises C;.jpalkyl or Cz.;cycloalkyl
substituted with NR®-P, said C,.0alkyl or Cs.scycloalkyl being represented by Zs, said
P-Q; being represented by P-NR®-Z3-Q1s, and said intermediates being represented by
formula (IV-¢), can be prepared by reacting a compound of formula (I-a-3) with an

15 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.

acetonitrile, in the presence of a suitable base, €.g. dipotassium carbonate. -

R! R'

G/ G/

\ 1 R6 Rﬁ \ al

N o2 | | NSy

H‘—Q]b_<\ I !{3 + PN—Zy—W, — p—N— 75— Qg M I /,!‘3
N 4 N %
(XL1)
(1l-a-3) (IV-e)

Intermediates of formula (IV-¢e), wherein R¢is hydroxyC,.salkyl, said intermediates
20  being represented by formula (IV-e-1), can be prepared by reacting an intermediate of



\ ~Z20ZS-Ql b\ C-4alky] Rl G GCG-RaJkviOH M-ate 13 P-N--Cl-6alkyl OH
-10- P-N-Z3 Qlb~N I a" | i 4 (XLIIl) a (IV-e-1) (XLil) Internedi afpgrof00l
formula (XXXIl11-a) or (XXXMb) can be prepared by protecting an 5
intermediate of formula (XLIV) with a suitable protecting group, such as,
for exanpl e, WOBI061E ky| oxycarbonyl, in a reaction-inert sol LPOYRETS as
nmet hyl ene chloride or an al cohol, e.g. nethanol, ethanol, 2-propanol and
the like, in the presence of a suitable reagent, e.g. di Cl-4alkyl
di carbonate and optionally in the presence of a suitable base, e.g. sodium
acetate. protection P XXXl 1-a) (XLIV) 10 (XXXI11-b) Alternpatiyvely,
i nt er medi at es W@F%Bé)éﬁ%ﬂt%ﬂ&g}am(wa@ I ﬁéPFéFﬂFéPféa”'Fﬁeo an
i nt er medi at e ofbadkarepdpotasShin\darboyae ead tais0itablé §divent, S, beddbtrid€i d, such as
hydrochloric acid or hydrobrom c acid and the Iike or mxtures thereof, in
the presence of a suitable sg‘?'vent, e.g. water. 15 I|nternedi at esfof
formula (XX)Ma) or (XXXIII-U%, wherein in the definition of Q1, G\the Xl or
Oln

X2 noieties in gheoradicals foriul a (b-1) to (b-8) r §prdEeht wd Q
bei ng represent d)y—zgr,qleH,<\ag|d s@i*d—i-mt—er-mﬂmat-es Pby—Nf-el‘ZaﬁQ@m l5
(XXXI'I'l-a-1) or (ﬁ(_ﬁg@lll-b-l), N a,be’ prepared by reacting an intew j«at e
of formula (XLV-a) of 20 (XLV-b), "wherei nXMB) represents a S(W.é. bl e | eaving
group, such as for exanple &Walo atom e.g. chloro, with an i'nternedi ate

of formula (XLMhlermétifdes 5f forrfuld (ORKIRAPSr WX LA BAGA Be prcpatedlby pRdtedtingh 1 2

5  intermediate of formula (XLIV) with a suitable protecting group, such as, for example,

Cj.salkyloxycarbonyl, in a reaction-inert solvent, such as methylene chloride or an
alcohol, e.g. methanol, ethanol, 2-propanol and the like, in the presence of a suitable
reagent, e.g. di C, jalkyl dicarbonate and optionally in the presence of a suitable base,
e.g. sodium acetate.

H

| al

N \az
H protection P—Q.—<\ | ;3
| ] N "
NIa\az /

H—Qr—4Q\, l5 (XXX1H-a)
N .0
i
1

(XLIV) protection N 2
=y | l4
N 470
10 (XXXIII-b)

Alternatively, intermediates of formula (XXXIII-a) or (XXXII-b) can be converted into
an intermediate of formula (XI.IV) 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.

15
Intermediates of formula (XXXIII-a) or (XXXIII-b), wherein in the definition of Q,, the
X' or X? moieties in the radicals of formula (b-1) to (b-8) represent NH, said Q, being
represented by Q;.-NH, and said intermediates by formula (XXXII-a-1) or
(XXXII-b-1), can be prepared by reacting an intermediate of formula (XLV-a) or

20  (XLV-b), wherein W5 represents a suitable leaving group, such as for example a halo
atom, e.g. chloro, with an intermediate of formula (XLVI).



Ws~ a I3 (XLV-b) + P-Qy-NH, (XLVI) P--Qc N PCT/ EP00/ 05675 (XXXII1-b- |

| nternmedi ates of formula (XLV-a) or (XLV-b) can be prepared by reac®i§rii( a3
intermediate of formula (XLVII-a) or (XLVII-b) with H2P(=0 (W)3 in the
presence of jtable acid, e.g. hydrochloric acid. HH 5 a= =) (Wb) 3
a2 (XLVI | -a)“’?)?i}\%ﬁlt'?b) H2P(=0) (WB) 3 (XLV-a) (XLV-b) Interrred?gf%%ﬁ]gqsgs
formula (XLVI1-a) or (XLVII-b) can be prepared by reacting an internediate
of formula (XLVIII-a) or (XLVIII-b) with amginternediate of formula (IL). V

1 H2Nl~a4 (XLVIlI-a) 2 2 ()CLMII-a) (XLVITT-b) O 11 + H,N-C-NH2
(XLVII-b) Intermedi &tes of forrmula (XX)ClB-a) can al sdi be prepared by

reacting an intermegat gl 10 of fornula (XLVI I-a) vmtm
P- Ql- C( =NH) - O Gi2- g—@ aa n ert s 'n al cohol . 2 0
11 13 + H N-C NH Qai‘tm \%%%‘1/%@612 - 9 674.5a3H --Q--L
O 11"*\ QQC(\ 13 A~ a?
(XLV-a) (XLVI) (XXXII-a-1)
P P
a] ll\l al\.z
2 g
W5_<\ I ?3 * P—QiNH; —= P Qlf_NH_(\ I |5
#2 N i
(XLV-b) (XLVI) (XxX{n-b-1)

Intermediates of formula (XLV-a) or {XLV-b) can be prepared by reacting an
intermediate of formula (XLV1I-a) or (XLVII-b) with H,P(=0)(W5s); in the presence of
a suitable acid, e.g. hydrochloric acid.

H H

N a’\a2 HzP(=0)(Ws)3 N a]\\.az
0=< I b s \< I s

N P N a4’

(XLVIL-a) (XLV-2)

r P

he ik, HePOIWsla
T
N

5 (XLVII-b) (XL.V-b)
Intermediates of formula (XLVII-a) or (X1.VII-b) can be prepared by reacting an
intermediate of formula (XL VIIl-a) or (XLVIII-b) with an intermediate of formula (IL).

1
H K\ 2 0 Z al\.
| N N < 2
HZ:II 4&33 + HzN_C l\"‘lz w lr:]] I 34413

(XLVIIl-a} (IL)

(XL.VI-a)

H N2 0 \2
| f, * BNC—NH, — o=< 3

3

HoN £

(L)
{XLVHI-b) {(XLVIl-b)
Intermediates of formula (XXXIII-a) can also be prepared by reacting an intermediate
10 of formula (XL VIIl-a) with P-Q,-C(=NH)-O-CH,-CHj in a reaction-inert solvent, such
as an alcohol.



a (XtVI'l1-a) GRL NH ka2 + P-Q=CS 0 P-Q&x ~-H 4.!3 a Internedi atea
formul a (XXXV) can be prepared by reacting an internedi ate of f or ndfl Ef( LW
with an internediate of forrmula P-Q=C=S, which is synthesized according

to the pr oceQBrG%??quscrl bed in EP 0005318, in a reaction- |nel;6_r/€‘% %ﬁg

such as an 5 alco ethanol. To increase the reaction ta

reacti on nmay be perforned at elevated tenperatures. R-GHN, / aL | te
NHS -a (L) a' 13 Internediates of fornula (Jg can be obtained by redu0|ng
an internediate of fornula (LI) in a reaction-inert solvent, e.g. an

al cohol, in the presence of a suitable 10 reducing agent, ?g hydr ogen,

and an appropri at® e.g Rqﬂby Ni ckel R - G HNC/ ax 2 hgpctlon
(LI) aIMermmiMesbff?rmﬂaﬁ%%@awﬁﬂpmmmLﬂimL ti

i nternedi ate of fByN LI1) with an internediate of ?or J&Iﬁl) in
whi ch W6 represents a SU|tabIe | eaving group, such as a halo afom e.g.
chloro. This reacti omxuwayape performed in a reactlon 15 |ner& ﬁﬁlxsnt e.g.
acetonitrile, in the presence of a suitable base, e.g. dlpota55|u

carbonate. R 1- N (LIl
(LITI) (LI) 2 6rm5E"gE 25%%5%&/(%)6%‘(%7 E’Sg%’%%g%?"g k%&ﬁﬁtm gPﬁ&g%u g’? es( of :
formula (LI1) deAmya (b withaepespediadf formuinPQieErfenhish & wynthedzed acgording) v)

Wi th a suitabl eoakd ghocsdusd’ cﬁ&:rifb}i&ifrﬂEIhbGUSMS af h(il@achﬂn Arleet sBIvRSE B Wfana

sui tabl e SOJ ri'cdhoF, e%. efhian oal ‘i“% mcréasc th% rcacE:on ra?e ‘the reaction may be performed at

elevated temperatures.

o

NH

a
R, 2
RI—G—HN~__~3% 2 |
| ’;‘ + P-Q;=C=§ — 3 P—Q~C—H AL

e 4 :

NH;
" (XXXV)

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

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

1
i | IS a
R’-—G—HNI“\\az reduction R™=G HNI ‘\‘?2
i - 3
3 a
4 HaN X

OsN a4

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-

15  inert solvent, e.g. acetonitrile, in the presence of a suitable base, e.g. dipotassium
carbonate.

{Lin) (L (L1}



-~ R-GNH2 (LIV) 5 Internediates of fornmula (LTV) can be prepared by
reacting an internediate of formula (I11) with NaN C(=0O H] 2. REGV\/Z5+[]EE 2003
NaNf C(=O H 2 (LIV) CO =H Internediates of fornmula (LI) can al so be
prepared by reacting an internediate of formula (LM with an internediate
of formula (WOQPI@M6I20rg. Chem, 25, p 1138, 1960) 10 in a r cBCT/EBWOSHST t
solvent, e.g. N,N-dinethylformam de, in the presence of an appropriate
base, e.g. sodiumhydride. a 1 2 R-GHN a\ R--GNHCH 0 11 (LV) 13
13 aON,..- -~ aA . (LIIl) (LI) Intermedia es of formula (XXXVI) can be
prepared by de dratln an intermediate of fornmula (LVI) with a suitable
acid, such as gﬁﬁef’ﬂ?q”ﬁ ifgrmula (aIB qan be prgpared bypeagping epplermegiage of formula | 3
----------- | N.(LI'Dy with-4 &fifablieGi¢id, suchSas hbyiWlorh1onX¥il )in ki wedeack aft £sui@blef or mul a
(LVI) wherein, Sope;ng defrgu t0 on o{h %d the X or X2 noieties are CH2,
said Q a being repre &nt fﬁ %] AN sai d i nternedi ates bei ng represented
by formula (LVI-a), cap be prepared by reacting a carbonyl noiety of
formula (LVI1) wth ah intermediate of fornmula (LVIIIl) in the presence of
N, N-di i sopropyl,gm.(peNaﬁ?OY 0=0 R C}l\%_ 20 butyl lithium in a suitable
reaction-inert solventg=g.g. tetrahy%lro F8h. 2 6 DEC 2003 WD 01/ 00612

PCTI EPO0105675 - 31 p--Lq a{CH, - C=0 +(L§ﬂ—|

{LIV)

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

R—G—w, + NaN[C(=O)H],
any |
{LLIV)

Intermediates of formula (LI) can also be prepared by reacting an intermediate of
formula (LIII) with an intermediate of formula (LV) (J. Org. Chem., 25, p 1138, 1960)

10 in areaction-inert solvent, e.g. N,N-dimethylformamide, in the presence of an
appropriate base, €.g. sodium hydride.

W “1\\ 2 R'—G—HN “!\az

R'—G~NH—C—H T I 4,;',3 —— I ,,slﬁ
(II) O;N 0-N at
(LV) (LN Ly

Intermediates of formula (XXXVI) can be prepared by dehydrating an intermediate of
formula (LVI) with a suitable acid, such as sulfuric acid.

H

s
a

N

I (LV1) (XXXVI)

Intermediates of formula (LVI) wherein, in the definition of Q,,, the X! or X% moieties

1
=

LB

a
e lj

are CHy, said Qy, being represented by Q,,, and said intermediates being represented

by formula (LVI-a), can be prepared by reacting a carbony! moiety of formula (LVII)

with an intermediate of formula (LVII) in the presence of N,N-diisopropylamine and
20 butyl lithium, in a suitable reaction-inert solvent, e.g. tetrahydrofuran.



H HI Nt a Nom 2 P "-L)I -CHOH)-CH,--<~ 1| -(CHa z (LVIl) (LVIII)
(LVI-a) Internmediates of fornula (1V), wherein Gis Cl-1Qal kanediylZ§ DEC 2003
substituted with Cl1_6al kyl oxy, aryl G -6al kyl oxy, HQ - CH2CH20) " -,

Cl. 6al kyl oxy(~ O, , or arylCl-6al kyl oxy(-CH2CH20), , -, | p of
substi t uent 3s“’%ci’jpﬁégﬂrzepresent ed by Oz4, 5 said G being repr(!,*)S?Z;?\étp‘g%&gg?fd‘J
Z4- 0O Gl, and said internedi ates being represented by forrmula (IV-f), can
be prepared by reacting an internediate of sformula (XXXIll1-a), with an
intermediate of formula (LIX), optionally in the presence of a suitable
acid, such as p-toluenesulfonigyacid and the |like, and optional [P/ in the
presence of a suitable solvent, | such as N, N-di met hyl acet ani de. '

i ndg gase
Yy D10 garri eg i
b R s 34’%&6(:?16{{5 | Nat gt]::,l ;4’#!'3f)

t he reaction ra];_e_?t{{gﬁﬂ_%%?ct i 0
tenperatures. ,o-Z4" + -éf”f&z (
(L 35’(5 can be prepared by reacting an

a 13 a Intermedi ates of formuld
internedi ate of fdhula (LX) with a reagent of fepmyla (L. XI) or (LXIT) in
a reaction-inert solvent, sucfds an alcohol, or toluene, in the presence

of an acid, e.gnteAnd@itbydf foEAIZ AVOSMicIAG i€ CRgatkanedlylQubktitbtdd Withr O Z4 R
-G 1(--0) R-G héibxs2rhitNaniéd, HELAALERS.9 ¢ A2k y(-CH,.CH0),e, or
arylCi_¢alkylox y(-CH,CH,0),-, said group of substituents being represented by O-Z,

5 said G being represented by Z,-0-G,, and said intermediates being represented by
formula (IV-f), can be prepared by reacting an intermediate of formula (XXXTII-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,
such as N,N-dimethylacetamide. To increase the reaction rate, the reaction may be

10 carried out at elevated temperatures.

R
I
Z—0—G
]i! ! ) I!I] al\ 2
R
N a\ 2 ,0-24 a
i I—G —_— P—Q|—<\ | ls
QI I |3 + R l\ P2
\N ,4°° 024 N7t
(LIX) V-
(XX Hi-a) (1v-5)

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

(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-methylbenzenesulphonic acid.
Z;+OH (LX) or

R“—G,(=0) - RI—G:/CHZ4
1 \014
0—2z
(LX) ) Xt (LIX)
15 24—O—C}|—0—C,-4alky]

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

methylene chloride.

I
R G, H—OH - R'—"Gl(=0)
(LX) LX)

20 Intermediates of formula {JV-f) can also be prepared by reacting an intermediate of
formula (IV) wherein G is C;_j¢alkanediyl substituted with hydroxy, said G being
represented by G,-OH, and said intermediates being represented by formula (IV-g},



(LXI'T) (LIX) Internediates of formula (LX) can be prepared by oxidizing an
Internmedi ate of formula (LXM with a suitable oxidizing agent, e. gzﬁl\{quzzuua
in a reaction-inert solvent, such as nethylene chloride. R1-GI H--OH
R-G(--O (LXIII/%%&LX) 20 Internediates of formula (I1V-f) can al so be

prepared by Ve an internediate of formula (I1V) wherei PQB/ERY/05675

Cl- 1| oal kanedi yl substituted with hydroxy, said G being represented by
Gl-OH, and said intermedi ates being represel Eed by formula (1V-g), 2 6 DEC
2003 WD 01/00612 PCT/ EPO0105675 -32 W|th an“internediate of fornula

(L)CV), wherein . e Ieav group, such as a halo atom e.g.
i odo, in the prévétmeé“%'fmeéi@%?é) Frelafh e‘é’ hgreinsWa is i upipbleilepying grogp, such
reaction-inert soibaotiong.eg. iddet Tnaliwpheai‘ntjé afa suRthbi ba&Oe 1soZl<‘mrﬂh dcl\i’n_a [ate

2 al N (LXIV) ' a2 Na4( (Iv-1)

I nt er medi at es o?é Eloarﬁprrlﬂl S?lv%ﬁg%sg ahrygmrgurf’ﬁe car bon atom of G carry| ng the
hydr oxy, al so carries aRhydrogen atom said G -OH being repgesented by

H &-0H, and said |]J;5_e rredl ates being represented by %N)(J)mlla (I'vV-g-1), can
be prepared by reduci nglan 1nt er madl ate of fornmula (L ' 'the,presence

of a suitable reducin 2 wn bor ohydride, in &2 on-inert
sol vent, such as 5’"% II taetrahyd b1'dr amor—a M x herdpf

I nt er nedi at es of forrrulé.' (L can also first be deprotectedt ™ &.§" in the
presence of a swtablgI }? such as WyHVochloric acid and the Iike,
resulting in interme es of forrrula(LXVI) foIIowed byVd) r educt i on,

compounds bel ng! TAeRls 8L ey Byoriethip g SeeR stogrof GPeme s iy,
H G2- OH r educt | ¥pe ¢armies Nnysiropen ot #2idRG,-QH Helng\fppresedted by H-G,-OH, and said
intermediates being represented by formula (IV-g-1), can be prepared by reducing an
intermediate of formula (LXV) in the presence of a suitable reducing agent, e.g. sodium
borohydride, in a reaction-inert solvent, such as an alcohol, tetrahydrofuran or a mixture
10 thereof. Intermediates of formula (X V) can also first be deprotected, e.g. in the
presence of a suitable acid, such as hydrochloric acid and the like, resulting in
intermediates of formula (LXVI), followed by a reduction, resulting in a compound of

formula (I-q-1) wherein Q represents H-Q,, said compounds being represented by
formula (I-g-1-1).

R’ R!
| |
?2(_—_0) H—Ciz—OH
} 1
N a]\\\ 2 reduction N N2
P_Ql <\ I !13 P—qQ, \< I z!B
& N i
(LXV) av-g-1)

1 deprotection

f.*' ¥
Gy=0) H-—Glz—OH [
! reduction N B
a 2
N '\\ﬁaz B Q ' ?
— - e B
H Q1_<\ | 5 (AN a3
N 4 =8 N at

15 (LX) (q-1-1)

Intermediates of formula (IV), wherein G is ethyl substituted with hydroxy, said
intermediates being represented by formula (IV-g-2) can also be prepared by reacting an



(I'V-g-1) deprotection R | H&-OHH QL i5 (LXVlI) reduction HLy a% 2
| ntermedi ates of formula (1V), wherein Gis ethyl substituted wth Hbdifgx303
said internediates being represented by formula (l1V-g-2) can al so be

pr epar ed by\ﬁ(?fﬁt#okﬁg an Z 6 DEC 2003 WO 01/00612 -33 PCTI EP?%%?‘Z{&(GI&VI B

internediate o ofmula (XXXl I-a) with an internediate of fornu
in the presence of a suitable base, such as sodium hydride, in a
reaction-inert solvent, such as N, N-dinmetfylformamde. | i 2 -Q--<\ 1 13

+ N4 a a (XXXlIl-a) (LXVIl) (1V-g-2) 5 A subgroup of internedi ates of

formula (IV-g-; m@mﬁﬂ(_ : Me gz 23-1), I;@Vﬁ)ﬁ par ed
by reacting an]%i)erﬁngiﬁﬁe&g?ate of "fornmu a1 Lmﬁyfe??g%;%ﬁfgﬁmgﬂ er ne Pglftie: of
formul a (LXI X)Preenehal dhuiablsdascopuch assefiemydnds yn & ERpRRT- et galvestpsugh as

reaction-iner t Ngolin@Hylfoem8mideol uene. NH 1 OH\a2 + P-"1 i r--N=HS ~a3 4
HON | a (LXVII1) (LXIX) HN~ Nl~ a\la2 j N4'3 a !
H—C—0H
L,

b f
2 N a]§~2
T e T

N N

(XXXIM-2) {LXVI) (IV-g-2)

5 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 (LXVIII) with an
intermediate of formula (LXIX) in the presence of 1,3-dicyclohexylcarbodiimide, in a

reaction-inert solvent, e.g. toluene.

H R!
Y
1 OH -
N2 + P—N N=C==5 >
!
H,N at (LXIX)
HO_ g!
(LXVIN) H
Ne a-‘\\az
P—N NH—; | 5
\/:>_ \N (4”*‘
(IV-g-2-1)

10 Intermediates of formula (LXV) can be prepared by reacting an intermediate of formula
(XXXIII-a) with an intermediate of formula (LXX), wherein Wy 1s a suitable leaving
group, such as a halo atom, e.g. bromo, in the presence of a suitable base, €.g. sodium
hydride, in a reaction-inert solvent, e.g. N.N-dimethylformamide.

Rl

H G(=0)
| 1 l

1
a
2 N Xg?
|, + Ri—Ga=0)-Wg ——> P—Q, —<\ | I
A N 2

N
P—Q; \I
N T a

2 (LXX)
(XXX1l-a) {LXV)



(I'V-g-2-1) 10 Internediates of formula (LXV) can be prepared by rea%i Zﬁfﬁ
internmediate of formula (XXXIIl-a) with an internediate of fornula LD;E(E(),
wherein W5 is a suitable leaving group, such as a halo atom e.g. brono,
in the preserggoffosie SUi t abl e base, e.g. sodium hydride, in

reaction-inert sol Sgnt, e.g. N, N-dinethylformam de. (XXXI||-alf)%rfrl':Plgzo"“s67s
1-X(=0-W (LXX) P---QL 1" HrOH H2 N~2 @B\ ! Na3 0 11 #3 (LXV) 2 6
DEC 20a3 WD 01/00612 PCT/ EPO0105675 -34 | nizernedi ates of fornmula (V) can be
prepared by reacting an internediate of formula (LXXI) with

JH-i soi ndol e- 1lierfrétfatedicp isimiulh {@aR B@ﬁ&g&%d 81 rdatbhi RGN PROSRRI 7 Sorlith
di et hyl azodic yl.at .F\’.CF S/ glp . Na\2 Na~.2.a HOQ@\ Il 3 + |
/ NH =3 a4 N aﬁb?@ﬁ‘ﬂ’ f’izyS%" Ol b ﬁ%’gi BSIndfe prssensr 8f phemdphasplige grd

prepared by redethyhgzagivaibvixglareedi ate of fornmula (LXXI1) with
| Hisoindole-1,3 (2H)-djone in the presence of a suitable base, such as
sodi um hydride, and a.&uitable sol vent, such as N, N_-dinetb§l fornmani de. NH

(LXXIT) (V) IntermadiG‘ates pf fornulap(LXXI'l) can be reparé:d by reacting an

intermedi ate of 10 fo b an integ e of f T pLXXI ),
wherein WO r epH@sen a lsuilgat eayWthggrodu chNa; \balb atjom e.g.
chloro, in the presense df s sui g base, sutKas(N, N N Wi

-di et hyl - et hanam ne, and a suitabl e golvent, such asfnethyl ene chloride.

R (LX) oW

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

(LXXI) © 0
V)

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

10 formula (LXXI) with an intermediate of formula (LXXIII), wherein Wy represents a
suitable leaving group, such as a halo atom, e.g. chloro, in the presence of a suitable
base, such as N, N -diethyl-ethanamine, and a suitable solvent, such as methylene

chloride.
P R!
§ {
1
HO— —< | St N I - N Ny
? Cy-gatkyl Croa2licy] N
(LXX) (LI (LXXI)

15 Intermediates of formula (V), wherein in the definition of Q, R?is Ci.10alkyl, said Q,
being represented by C,.1palkyl-Q)y, and said intermediates by formula (V-a), can be
prepared by reacting a compound of formula (I-a-3) with an intermediate of formula
(LXXTV), wherein W is a suitable leaving group, such as a halo atom, e.g. chloro, in



/'Rl r 13 r w9/ v -[2, \ - a 7 Cl-4alkyl N a4~ C -4alkyl (LXXI')76DEC 2003
(LXXIT1) (LXXI1) 15 Internmediates of fornula (V), wherein in the definition
of @, R2is Cl. 10alkyl, said 2 being represented by CJ _ioal kyl-Qb, and
said inter j y forrrula (V-a), can be prepared by re

conmpound of orafr{uﬁqgg (lI-a-3) with an internediate of formnul a%%('ltlg&? 6,75
wherein Wo is a suitable | eaving group, such as a halo atom e.g. chloro,
in 2 6 DEC 2003 WD 01/00612 PCT/ EPOQO 05675. - 35 the presence of a suitable
base, such as di potassium carbonate, and a suitable solvent, such as
acetonitrile. 1%69‘(: BP?M&%B]E%& filcnas Al ogassﬂlﬁnmb\g'la@landq ﬁhtgble solvent,

N_Ci1-1 Oalky 1-- % fntermediates of formula wherei n,
in the defl ni tSP‘thastﬂcc‘@‘mllehe carbon atom5 carrying the hydroxy, al so
carries two hydrogen at ons, said HO- Q2 being represented by HO CH2- 2.,

and said internedi at,é% being represented by formula (LXXlI-a), can be
prepared by reduci ng an |nterrred| e of formula (LXXV) in the presence of a

suitabl e reducing 9\ i thium al um nium hydride, in a suitable
reacti on- mertwol*@nt T}g tr aiyd ofikan,, /R G 1 ~ Na~ 2 10 (LXXV)
R / G 572
a
(-a-3) o G/Rl
{LXXIV) \ ]
N 222
N—C-10alky—Qi5™, j[ T3
N N
o}

(V-a}

Intermediates of formula (LXXI) wherein, in the definition of Q, the carbon atom
5  carrying the hydroxy, also carries two hydrogen atoms, said HO-Q; being represented
by HO-CH»-Q, and said intermediates being represented by formula (LXXI-a), can be
prepared by reducing an intermediate of formula (LXXV) in the presence of a suitable
reducing agent, such as lithium aluminium hydride, in a suitable reaction-inert solvent,
e.g. tetrahydrofuran.
R R!
G
\ '\\‘ R q )

N ® i) i N a%az
C1-4alkyl-—0—C(=0}—Q-_,-—<\ | 2[‘3 reduction ~  HO—CH,— Q:-—<\ I ,
N z N

4
a a

10 (LXXV) (LXXI-a)

Intermediates of formula (LXXI), wherein, in the definition of Q3, the carbon atom

carrying the hydroxy, carries also at least one hydrogen, said HO-Q: being represented

by HO-Q;H, and said intermediates being represented by formula (L.XXI-b), can be

prepared by reducing an intermediate of formula (IX) with a suitable reducing agent,
15 e.g. sodium borohydride, in a reaction-inert solvent, e.g. an ajcohol.

1 1
/R /R
G

\ 1
N:/“\a\‘-‘a? reduction H_<N | a‘\\?2
0=\ 3 =  HO—Q3HQ 3
N o N & a

(1X) (LXXI-b)




reduction N N HO-CH,-Q'\ (LXXI-a) Internediates of formula (LXXI),76 DEC 2003
wherein, in the def|n|t|on of @@, the carbon atom carrying the hydroxy,
carries also at | east one hydrogen, said HO @ being represented by

HO BH, and | dahdih €r medi at es bei ng represented by formul a an
be prepar edﬁ@yoqu“g lEJCi ng an internediate of formula (IX) w t&&a s&‘p(%s%
reduci ng agent, 15 e.g. sodi um borohydride, in a reaction-inert solvent,
e.g. an alcohol. R G1 1 a d-4alkyF--O4Cf=0?-Q?- 1la N (0 )@\ Na'-
reduction 13 4, a R (I1X) (LXXI-b) 2 6 DEC 2003 WD 01/00612
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I 0a | |nerTTE|.ae el e sen
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presence of a ﬁ%ﬁn@&%ﬁ Jf Folifulid Jn lhéﬂﬁ%?en@t? of leﬂ{agﬁquucﬁgg a@en? §h£lﬁpé e

catal yst, such as palladi umon- m on-c
li ke, and opt i B¥Epgep. andl a witaple é%‘éW&feSl@f’ ag pallgdivnioa- cbaicaaﬂygl@hw@@wha@e@h as
a thiophene sohidth@like AnéUbﬁc@ﬁil?nﬁtﬂh‘;ﬁ&@éud&ﬁbf&I§d11$ab'[eeé=h@z¥l s@@onlsén &uch as a

reaction-inert solvent RL | L. i1
thiophene so’lutlon fA su:tag]% sca)ﬂ'cm In ?hls reaction is a reaction- lnert Solvem suc%

10 as an alcohol.
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(LXXVII)
(LXXVI) (Vl-a)

Intermediates of formula (LXXVI) can be prepared by deprotecting an intermediate of
formula (LXXVII) in the presence of a suitable acid, such as hydrochloric acid and the
like, in a suitable solvent, e.g. water.

] 1
/R /R
G G
o \ a! \ 2l
\ N ;2 N N 2
/Q"..u \ l ) :ta3 > (0=Ra—% l _ !13
0 N " N %
15 (LXXVIN) {LXxvi)

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.

R! ,R1
4 G
q \
\ 1 al\‘
0. N Rp,2 _< | gt
|: A N l5 - (O ,iz?‘
¢ a N a4’
(LXXIX) (IX)

Intermediates of formula (LXXTIX) can be prepared by reacting an intermediate of
20  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,



", (LXXVI) Internediates of formula (LXXVI) can be prepared by
deprotecting an internediate of forrmula (LXXVII1) in the presence of#f 8E 2003
sui tabl e acid such as hydrochloric acid and the like, in a suitable

sol vent, . water. R R ONa~, Na\laz Q"<\ 13 (0=) QRS-

al:' N:(e %%50?1@95!3\ Il 2 + P N-Cl-loalkyF- NH2 j N-Cl-i palkyF %ﬂ%&“’}’%’

N X a (LXXVIl) (VI) -aa 15 (LXXVI11) (LXXVI) Internedi ates of forrrula
(I'X) may be prepared by deprotecting an intermediate of formula (LXXIX) in
the presence of a suitable acid, e.g. hydrochloric acid and the like. E\ 2
an-11 0O 113-<~ 1 13 N 4dea a (LXXIX) I nternedi ates of formula (XXl X) can
be prepared by reacting an interrredi ate of 20 formula (LXXX) & th an
intermedi ate of formulla (Lh :é in the presence of a suitable ba \q

di potassium c uitabl e reaction-inert sol

acetonitrile. %2 3)/!@017006@"3"3%00@ o--,,ﬁb*)&)?%+j 3wE
(LXXI X) Intermedlates’*bf drnul a (LXXX) wherein, in the defi ni tY on of @,
the X or X2 noiety of the radicals of " or mul a’ (b-1) to (bSxikppresent
NH, said @B being repre@éﬂ‘txéd by @B.-NH, and said internmediates being

|t er medi at o SreRBERT ok (L RRY wESeR BUREB Gl R ek X e
sul phur, in a othetraditals oEfachilariblinar (-8 otpresant, NH, spid @nbeing tipotsentedsby
Qx-NH, and said intermediates being represented by formula (LXXX-a}, may be
5  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 ajcohol.

5
I
C ] cyclization
O N Ay,
[0>Q3-—NH NHjEI \?2 - L__ o5 NH\I ls
3 4
HaN ¥
(LXXX-a)
(LXXXT)

Intermediates of formula (LXXXI) can be prepared by reducing an intermediate of
formula (LXXXII) in the presence of a suitable reducing agent, such as hydrogen, in the

10  presence of a suitable catalyst, such as palladium-on-charcoal, platinum-on-charcoal
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 5
1I i
reduction C\ 1
- \ 2 O Fd 2
E AQy NH N | ‘l‘ -~ >Q;-NH N | a
PR Y I,
02 4/ HQN 84/,3
LXXXID LXXXD)

Intermediates of formula (LXXXII) can be prepared by reacting an intermediate of
15 formula (LXXXIII) with an intermediate of formula (LXXXIV) in a suitable reaction-

inert solvent, e.g. ethanol.

s==C==N 1 i
a\a'3 C\ I
o . EO\Q3—N/ NH;r Ny
T ;
[0/ Qu~NH;  * O;N 7 0" H | z,lj
09N at
(LXXXHH (LXXXIV) (LX)

Intermediates of formula (IX), wherein, in the definition of Qs, R? comprises Cp.jpalkyl,
said Qs being represented by C;.10alkyl-Qip, and said intermediates being represented



Il Ha~ Oai cyclization D Nom \a" 2 CO /@BrNH NH-- | ~L WLe@" | |m
a (LXXXI) (LXXX-a) Internediates of forrmula (LXXXlI) can be prepared Q)BEEZ J
reducing an internmediate of forrmula (LXXXI1) in the presence of a suitable
reduci ng agewb.orebgip as hydrogen, in the to presence of a S“F&ﬁﬁi’@/ﬂs 25
catal yst, such as pall adi umon-charcoal, platinumon-charcoal a tﬁe
like, in a suitable solvent, e.g. a mxture of anmonia in al cohol. Suitable
al cohol s are nethanol, ethanol, 2-propanol-sand the like. SS | Dl*~ ~|IC
reduction OEe NHNH [ @B NH NH O 13 O~ 02N ' a4l- H2N-~~41" (LXXXIT)
(LXXXI) | nt er ngeioahemn (f-f, @51 epArdX¥) bohcihlys QinuRRRE RAimBa 0SB Wifh AN

i nt er nedi at e of 15f rrula internediate o
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L o rodt at s PG, dnla feSeliohGREH SRR, oF. acctoriirtein e priient %gﬁgable&ase

conpri ses a . 1@&I4{8ﬂt355m§a¢adb@§tdoel ng represented by G .joal kyl - QEb and
said internedi ates bei ng represented 2 6 DEC 2003
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Intermediates of formula (X) wherein Q4 comprises Cy.ealkyl, said Q4 being represented
by Cyealkyl-Qin, 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

10 (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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G/R /

| 2 o]

N 2 N 2
H—Qy A\ I :!3 +W3—Cj-galkyb—CN  —— NC—C,-galkyl—Q;; N I |3

< Pt}
NN (LXXXVI) (-a) 2
(i-a-3)

Intermediates of formula (X), wherein NC-Q, represents NC-(CI_galky])(R“)N-C(:O)-

15 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
(LXXXVIII) 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 chloride.
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(X-b)



WO 01/00612 -38 PCT/ EPOQ 05675 by fornula (1X-a), can be prepared by
reacting a conpound of formula (1-a-3) with a reagent of formula (LXS(B(‘UfC 2003
wherein (O=)Cl-1oal kyl represents a carbonyl derivative of Cl-ioalkyl and
wherein WL1 | suj tabl e | eaving group, such as a halo ato ono,

In a reacti o‘@."ﬂ'é“ﬁf’ solvent, e.g. acetonitrile, in the presg]ﬁ‘.c@])g?}osg

sui tabl e base, 5 e.g. dipotassiumcarbonate. RE G (LXXXV) (I1X-a) N (1-a-3) .

I nternedi ates of formula (X) wherein Q4 cogprises Cl.9al kyl, sai d &4 being
represented by Cl-9al kyl-QL6, and said internedi ates being represented by

formula (X-a), n ared, hy reacting a ¢ ound. of faornul a3)
with a reagentln{(%fm?cg?e[ﬁﬂ$f;f%%UIfMSMRI%P%PWS?RX%%%?%%% %d{a;%ssﬁfs%

| eavi ng gr oup, repessintesdydformile ik angandegrepashibyrrescting agompewtd erfolirmt
solvent, e.g. @unH R\h%l an%n@%?gﬁggf fohfulk SRARS VA Igréﬂr'ésteﬁt@la%m%&e

e.g. di pot assi um car bonat e L um bi carbonate and the T ke, LN FI—Q b
\ 11 13 4.a devinsgroyp.Rych pahalRalpak @8 Hore.dp shA RrefeRse Dﬂ/m'té?ﬁbﬂf&w
represent s sNC- is@lso@ﬁ:hk@drbdrﬁ&), Bhd3n 6 preskhcediia Sitabls abldentniveh ae Bimdtied-2bei ng
represented by for rrul a (X-b), can be prepared by reacting an internedi ate
of fornula (LM 3 with an internmediate of formula (LXXXVII1) in the
presence of di-1Hi mdbzol 2-yl -net hanone, a suitable base, su h as N, N
-di et hyl - et hanani ne, gand a suitabl e sol vent, such as nethyl e&e chI oride. 0

HO C Al k-X 1 (LXXXVII‘Q 4@.%&61 I I NC Cl- galky] ---N- G Alk N(a(X-b) G N
+ (0=) Cl-10al kyl -w11/- ( )Cl-é’galk 1-Qlb +V\1 2- ¢ 1- 9al kyl - BXXVI )
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Intermediates of formula (XIX) can be prepared by reacting an intermediate of formula
(XC) with a suitable acid, such as hydrochloric acid.
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Pure stereochemically isomeric forms of the compounds of formula (I) may be obtained by
the application of art-known procedures. Diastereomers may be separated by physical
methods such as selective crystallization and chromatographic techniques, e.g., counter-

15 current distribution, liquid chromatography and the like.

The compounds of formula (1) 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

20  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

25  chromatography, in particular liquid chromatography using a chiral stationary phase. Said
pure stereochemically isomeric forms may also be derived from the corresponding pure

stereochemically isomeric forms of the appropriate starting materials, provided that the
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wherein QA" represents Qb, said internedi ates being represented

formula (Xl-a), can be prepared by reacting a conpound of fornmula (I-a-3)
with an intewomdibeste of formula (LXXXI X), wherein W3 repr eseri/EPm/osenst abl e
| eaving group, such as a halo atom e.g. chloro, in the presence of a
sui t abl e base, such 5 as di sodi um carbonate, and in the presence of a

sui tabl e solvent, such as 3-nethyl-2- butaf#fene. R1 (I-a-3) RIL Gat | |

a~2 OONa ~a2 a1\ - 13 + CH2-W3--~ ACH Qb 13 a4 a Na (LXXXIX) a
(Xl -a) | ntermediaiosscafs staeospéafidaiy. )Q’refbﬁdhlmaﬁpeeﬁ'ﬁ:rs&dedﬁ)gonfeem&r@l said
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will advantageously employ enantiomerically pure starting materials.

5  The compounds of formula (I) show antiviral properties. Viral infections treatable
using the compounds and methods of the present invention include those infections
brought on by ortho- and paramyxoviruses and in particular by human and bovine
respiratory syncytial virus (RSV).

10 The in vitro antiviral activity against RSV of the present compounds was tested in a test
as described in the experimental part of the description, and may also be demonstrated
in a virus yield reduction assay. The in vivo antiviral activity against RSV of the
present compounds may be demonstrated in a test model using cotton rats as described

in Wyde et al. (Antiviral Research (1998), 38, 31-42).
15

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,

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

The compounds of the present invention or any subgroup thereof may therefore be used

25  as medicines. Said use as a medicine or method of treatment comprises the systemic
administration to viral infected subjects or to subjects susceptible to viral infections of
an amount effective to combat the conditions associated with the viral infection, in
particular the RSV infection.

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

The compounds of the present invention or any subgroup thereof may be formulated
35  into various pharmaceutical forms for administration purposes. As appropriate
compositions there may be cited all compositions usually employed for systemically
administering drugs. To prepare the pharmaceutical compositions of this invention, an
effective amount of the particular compound, optionally in addition salt form or metal
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suitable wetting agent, optionally combined with suitable additives of any nature in

minor proportions, which additives do not introduce a significant deleterious effect on
the skin.

25 The compounds of the present invention may also be administered via oral inhalation or
mnsufflation 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 Jungs in the form of a solution, a suspension or a dry
powder, a solution being preferred. Any system developed for the delivery of sclutions,

30  suspensions or dry powders via oral inhalation or insuffiation are suitable for the
administration of the present compounds.

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

35  the present invention are administered via inhalation of a solution in nebulized or

aerosolized doses.



viruses, in particular the respiratory syncytial virus. The corrpoundsZ [5
the present invention or any subgroup thereof may therefore be used i E&SZUU:]
medi ci nes. Said use as a nedicine or nmethod of treatnment conprises the
system c admnistration to viral infected subjects or to subjects

suscepti bl evi@omiosrl | nfections of an anount effective to CCRERDI/GIGE
conditions associated wwth the viral infection, in particular the RSV
infection. 30 The present invention also relates to the use of the present
conpounds or any subgroup thereof in the%manufacture of a nedicanent for
the treatnment or the prevention of viral infections, particularly RSV

i nfection. Tth:@@Bﬁt@lﬁﬂ]ngﬂﬁnaTgEtﬁlsm ﬁ;&ﬁmtata nhvefm-emntmnechpi)arma@gltlealp t her eof
may be formul at ed I.nt 0. vario tion
pur poses. As éfBB’ipﬁdﬁ?réﬁ' ug%ﬁpsag’ ns e%gﬁn@mgaéﬁmy nwopﬁggbrrg%o;sfd%?ons
usual |y enpl oyérdt cﬂqsagesfy)snesmmilhbgcm @&ﬁ 1o phovsicl fylispreig ynitsreyitable9a BBitaTK e

phar maceut i cal f JABERRhEPGuant f%H‘ﬂtCTn f«éaeatraalm wd the
parti cul ar CO%%%P%%%IL&@Q%gﬁmB?&& dition g\gnt{yo l iy I C 2603

WO 01100613 PATPERELY thse‘vssfedallcrwﬁib‘? efiect H"sasﬁq’?éa“&et"f‘ H&ﬁ? BWE”’PSC utical
conbined in i %h{@t&a%%sﬂf ich thtdﬂ)sa':gc f&lﬁwa’i‘afablttsl (ﬁm:lltlcyn@mmntcalnbaetiar rier,

whi ch carrier e vari forns e i t of
preparati on dééﬁ¥‘éh C?Q?Pl%édﬂlr}? F‘&PP%{F‘?‘%;F. PO %aCkﬁgrﬁ%gup % c&P]e sjéglr%)g%ﬁl ons
are desirabl e suspemsiohaand thoblkgend sagragsied mauiltiples tpencof cularly, for 5

adm nistration orally, rectally, percutaneously, or by parenteral

| nj ection. FO[}g?g)éa% . ﬁg ggr'xt?m@fafe%%ét%g aﬁMra‘flﬁ%ﬂQ&N&:'d‘ﬂﬂ? a}nﬂuﬂr\%ulgﬁf?%ﬁ] form

any of t he'%s such, a

exanpl e, wat er0. Olgmgqugltg 50Qimighg harly wigeahs lema ptqfréahlv ﬁr@m §-h marks @a@é“&’ikgor al
l'iquid prepar gidqQReishabmay béhﬁﬂm@ﬂasadnﬁmemc re@uingd dése aemwb,ahmasfouamd
solutions; or solfid Ccarriers such as aﬁ é ﬁ ‘ﬁ}?g(i%‘ Sa:g Wgrbkcants
bi nders, 10 dl@PWtséEtdaquﬁbap&@%HWE: iRV TIArqUER He case o

pills, capsul eformaladdtagbhietissage Bensfecexamplid)edntaigimgd tpdoa@mgnﬁliﬁ Wat i on,
tabl ets an&hca e 5&8%@% abiVe i L%Ble 13151\‘%“ agapiiforY al dosage unit

fornmns, case sol'rd rnaceu |ca carriers are obviously enployed.
For parenteral conpositions, the carrier will usually conprise steri I$
wat er, at | easThd nattaioggepadfreqmdmgughatiwnléﬁatiwg}eé@ﬂ@ﬁp§he pEHCWaLomImQUNg o

ai d 15 sol ubi | ity ¥rmdTR (D B B6edl fe! Hﬁ'l%glar Ldffndelrg taled] heBeverityoof the eoralition may
I Cc

be prepared in he car r conprises . saline sol uti I

sol ution or a h@ing 'Lﬁ"ée%fhe%Fl"i‘Fég rﬁ?xr%‘ltﬂ'éBE‘e'S%rS?rJf‘F&ﬁner?]rﬁ SHFY bcl%(ﬁ((j)%gn of
suspensi ong neme@bﬁleuhepmeﬁmr\mﬂ dstothidn imedicatierethe aplyyidwal inzayeel LRk Dg.bs 1S
carriers, suspeaglina, 2S0e Pl ek Suidmdfe, RTPLAYGH hafbasa effbciRkuded

are SO|Id form’ prepara

convert
bef ore 20 use, daiky dmauat maay b¢ hwreé;smw%%depwﬂl%%ﬂ g@ﬁfﬁ?&ﬂﬁ ‘%ﬁ@e ‘i‘%\m e
for percut a”eoﬁfb jecPaHE/EY debérdingQdh thé Bﬁal@a@bﬁ Iog}heqmys:ﬂmbieycrdmmthcsempaunds
enetration enhanci ng agent i.tabl e
P ?ag %ﬁﬁ?tﬁ"\r}g‘éﬂ %‘fccg?aﬁ/ %]gtamogmw%éés%nﬁgﬁég hcrgﬂﬁﬂoggﬁ}é y

conbi ned wi th SUPEHs i nor proporti ons,
addi tives g noierefort pabiygmédelingsi gni fi cant del et eri ous effect on the Skl n
25 The conpounds of the present invention nmay al so be adm nistered via oral

| mhal at i on or | Aot bl oY ABARE Rl AFLRAR AL B hARS (T /o

inthe art for ™ Rdm rsrra V! . ‘g gﬂ rrFﬁ?unds
of the present U$ﬁd\ﬁéﬁw@wln%é§1"“b’eh%@i%"rﬂ‘ gveruap Al RSt ﬁg&"‘%"ﬁ“’t"ﬂ o8 H of a
solution, a sugpeRpheia dFTorenuld 1), and (b) another antiviral compound, as a combined

30  preparation for simultaneous, separate or sequential use in antiviral treatment. The
different drugs may be combined in a single preparation together with pharmaceutically
acceptable carriers. For instance, the compounds of the present invention may be
combined with interferon-beta or tumor necrosis factor-alpha in order to treat or prevent
RSV infections.

35

The following examples are intended to illustrate the present invention.
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ethyl)-1H-benzimidazol-2-ylJamino)-1-piperidinecarbox ylate (76%) (interm. 3).
b) A mixture of intermediate (3) (0.0183 mol) in tetrahydrofuran (50ml) was cooled to
0°C under N, flow. NaH 80% (0.0366 mol) was added portionwise. The mixture was

30  brought to room temperature, then stirred at room temperature for 30 minutes and
cooled again to 0°C. A solution of CHsl (0.0183 mol) in tetrahydrofuran (50ml) was
added dropwise. The mixture was stirred at room temperature for 2 hours, then cooled,
hydrolyzed and extracted with ethylacetate. The organic layer was separated, washed
with H,O, dried, filtered and the solvent was evaporated. The residue was purified by

35  column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH,OH 98.5/1.5/0.1).

The desired fractions were collected and the solvent was evaporated, yielding 5g of
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Methylbenzenesulfonic acid was added again. The mixture was stirred and refluxed for
35 24 hours, then cooled and washed with a diluted NaOH solution. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue was purified by
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4- et hyl benzenesul fonic acid (0.5g) in toluene (200nml) was stirred and

refl uxed for ]@(m.&ﬁl The sol vent was evaporat ed. The residue was taken up

in HO Na2C33 aR ix fide W?@%d}l&ﬁarﬂ ngg@b§ ﬁ d'ﬁa e‘l‘}gfét ?@-@@foﬂ& SCGmifettfth-1-

filtered andt e solven .

2- (di et hoxynetmmdlmacmwwsnc(rpﬁzshwmq@&wml ingpét andy | gy wpg girgd 7y
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]4m[9'£ % l[]Et glc—)li(%gasﬁgl I#et]]gélueﬁ_ ; 1 94/800.1)d ¥ bure fractions were collected

amno- | peri d|ne

(interm 8). eandAhweétIWewaéﬁvazm(aéﬁdew i %0f 5. %f@%‘"ﬁ?%"g"r %Z’?F(%‘dﬁéz
nmol ), inter WEdylahahﬁl]-(l%lﬁé’ndm?egarﬁmylata(Kt%ly(imérhyDhenzenesuI fonic acid (29)

n toluene (70 tirre I j er
separator 5. \E RoHERE8 Rl % A0 pdrRlINER diEg iRl pr BB e 9]
stirred and reﬂ] QPdauiol) or NABdimsthytformamde KiAne nZ-Brerserl fRbspethianqpe ( &ﬂé\?added
agai n and the Bloiusaauas il ikei 380kl fRpeanst herl 1. thngfas4;j

t enzenesu acid was adde a ur ed an
refl ﬁxed for 3%dsd ap ﬂ"resm‘quﬁ‘éwa%%faétﬁgg‘ﬁ@ 6\5@’1%5@ ﬁthﬁ g ]a?ércﬁ ;{\la
sol uti on. The Supganidc diied éitened and Sealventoss edagiosated. lellﬁtré?léﬁs wATPYTHieddy| vent
- Was evapor COlé{lgﬁ chfow %égﬂmg%v itida %ﬂ(aﬁn?@%ﬁ/@ﬁﬁ)mfﬁw}@%m .5/0.1).

75 rm

PCTI EPO0O10 O ra over silica
: CH2C12/ / C2H, 5oﬂh%wsfractr%w@“°ﬁtﬁﬁéw b solen Vs 6 g g‘f‘%‘&(yéﬂ‘§“¥ Ad8LE Pt

was evapor at ed4. [tﬁh@ 6R52-Phén W@nsm@mmie@[fusrb]pmmndhdhmtbxlhéfplpéﬁdme
precipitate vvas[) tlei f:‘ﬁe q ed, yielding 1.4g of ()-1,1-

di net hyl et hyl Jaroppiae @RE™ 881 i di nyl ] et hoxymet h

H benzi m dazol <P NaByl, (@Qlﬁh@])l-)wa@ﬁ iPOItHEMASCHO R H‘E@rfb%"“ﬁ"rﬁ’ﬂ‘r"ﬂ'}’e 85y .

Exanpl e A4,a) ﬁnmaemaf 19 0?01%7 2SN 1q|rﬁh€¥ﬁ’dn6m1l}61n()0 T0B nifkiu)e @adhysiréiyzed with

4-(2-eth 2- box h 0. 05
rml() |en ?r;%/hanlanb gﬁﬁ%ﬂ t?ﬁa%‘tlgftﬁﬁr 5o ne r?rg‘ﬁ%@ %Srsgg%g{cacm #eﬁés?co vent
was evapor at ed aﬂmdmctsbbentesasabuqmmad tyadhbng 6o Dﬁ(:!t)@ﬂml-lﬂdﬁ-(z ﬁﬁ@b)"&:ﬂﬂ’l’?&y -

sol ution was Waghad i hidadFES% A hn-8riRhyil 1-bERdinadacboxhRie (interm. 11).

Example AS

30 A mixture of (+)-1-[ethoxy(6-methyl-2-pyridinyl)methyl]-N-(4-piperidinyl)-1H-
benzimidazol-2-amine (0.00205 mol), 1-chloro-2-propanone (0.00308 mol) and K2COs
(0.0041 mol) in acetonitrile (8ml) was stirred a_nd refluxed for 8 hours. H,O was added
and the mixture was extracted with ethylacetate. The organic layer was separated,
dried, filtered and the solvent was evaporated. The residue was purified by column

35  chromatography over silica gel (eluent: CH,Cl,/CH;OH/ NH,OH 97/3/0.1). The pure
fractions were collected and the solvent was evaporated, yielding: 0.67g of (x)-1-[4-[[1-



sol vent was evaporated. The residue was purified by colum chronat ography
over silica gel (eluent: CH2Cl12/ CH3OH NH40H 9416/0.1). The pure fragg ppnginl
were collected and the solvent was evaporated, yielding 7.6g of ethyl

4[(1H—|mda y pyridin-2- yl)nmethyl]-1-piperidinecarbo 0
(i ntenrn. @1@5 H (0.028 nol) was added portionw se at Pgwésl%gs/o

m xt ure of | nterrredl ate (9) (0.023 nol) in NN-dinethylformam de (75nil).

2- Brono- | - phenyl et hanone (0.028 nol) was agided. The m xture was stirred at
roomtenperature for 1 hour. H20 was added and the m xture was extracted

w th ethyl acet € ani .. ghar.at. gr il tere 19 the
S0l vent vee. cvagar st Canah et i Y Bhe R BRAL RSy - YRl B RS
chr omat ogr aphy Rs9Ranose (778 (darm( éRlent : CH2C12/ CH3OH/ NHAOH 97.5/2.5/0.1).
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silica gel (e r wer e
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n ropanone in nzenesul f on

Ch or e ( 0F o ppdd.The Btat Pl veRs s S o0 o 614t BBCTIERRTE o of

1, 1- di net hyl et @quw(ccmw@wﬁwwl The puetfraglionsrvegy tdliearedand dicesoM@n@(2as

(751 wae | andaap AR pieIOE OB Rl AAmab P L (R BnBE 1 oo

and taken @9 i PYPEiHsBoxymrahd}-dHheazigydazol- 3wlla@§'00~7&sme%rl4m0ﬁrbﬂmated$§%h
filtered and t Heisal. \le)r]t was evaporated, yielding 49g of

1, 1-di net hyl,&t I
QJI fonyl ] oxy] ¥reb Abﬁl rLén?neGﬁﬁeh%% ar %13.:;[1)199%%)2 EO O%Oe@ andf:% Exanpl e
A7 a) A mxtur d)r@;panen)hyl:plsj_dlg W{qhyq;r@mgﬂ(o 110 g) in tetrahydrofuran (100 ml) under
4-[[1-[(6-br Omh'n?m&ﬁﬁ U nbddu%ﬁ RKEOREARY Bd ath)has stirred for 16 hours at 100 °C. The
benzi m dazo é;‘]ea gelcl di n car box Jfah % 9 l)Ssr‘}Lnterm
33), Pd 5026 Y&?S "is’o te *lf’%s(‘ %ﬁﬂ)%‘ﬁ ¥t WB)E’F 0'1“8 PSRy
(0. 0469) and NH@B&&G?H:@E/(QHSOW)) 98&)t @he piry dracfionsaveré 20itacted andthest i r r ed
in an autocl avesoﬁ,teml,ggsgvfa?(;raég )t;‘gg{n? }g’g:l@frinﬁﬁﬁ_s&;re of CO (30 atm. The

rate was

m xture was filtered and the filt
Example A8
A mixture of a-[[(3-amino-2-pyridinyl)amino]methyl}benzenemethanol (0.043 mol)

30  and ethyl 4-isothiocyanato-1-piperidinecarboxylate (0.047 mol) in toluene (200ml) was
stirred and refluxed for 30 minutes. N,N-methanetetrayl-biscyclohexanamine (0.065
mol) was added and the mixture was stirred and refluxed overnight. The solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;OH/NH,OH 96/4/0.2). The pure fractions were collected and the

35  solvent was evaporated. Part of the residue (1.5g) was crystallized from diisopropyl
ether. The precipitate was filtered off and dried, yielding 1.35g of (+)-ethyl 4-[{1-(2-



evaporated. The residue was purified over silica gel on a glass fij % dﬁ 2[]
(eluent: CH2C12/(CH3OH NH3) 99/1). The pure fractions were collected an
“the solvents was evaporated, yielding 0.8g of ()-1,1-dinethylethyl
4-[[21-[[6-(di met hyl ami no)-2 20 POO/OSETS
pyri di nyl ] U008kt hyl j - LH- benzi mi dazol - 2-y] ] ami no] - 1- pi perl I'necar boxyl at e
(8699 (interm 14). b) A mxture of internmediate 33 (0.0032 nol), Pd(OAc)2
(0.030 g) and 1, 3- propanediyl bi s[ di phenybphosphine] (0.110 g) in

t et rahydr of ur an (100 m ) under amonia (liqg., 10 atn) and CO (gas, 30 atm

was stirred for h t a1 V. V. Se

resi due was MPFOWQCP?‘G\}@F% )131?8%8%0&%?{%&”8 glsgg}a o) q I%Q: ucgrﬁle%gr‘bo;ﬁ

CH2C] 2/ ( CH3Olihddri) 198/ 2) . The pure fractions were collected and the

sol vent was evaporated, yielding 0.15 g of interim4l. Exanple AS A mxture
of a-[ [(3 -&xampleA2-pyridinyl)am no] met hyl] benzenenethanol (0.043 nol)

30I and eE hyl akno?ﬂH&hr ggﬁg,@atmﬂ éb%EU@},&hb])dﬂa@@d@d’dhﬁ)ﬂyhlxalreoiDl@hﬂelhﬂl-) in
t ol uene (200m

refl ed f -di-
NAP- net hadet éﬁ*%?'r“&@&?&?&?@ggﬁmﬂ@ 5'1’6% “ec i‘w\%%s@?&dn aop) In M
m xture was Shéthylf@manider(@00meThouxtnieghes stifhdats¥)"Cdat 1 bR evapor at ed.

The res) due VEERULLLPS RO ROt N5 TSHANEABEN Ve crinkiborgainidd el uont

pure actl \qﬁﬁe ]col | ect eg o?%lg the 35
sol vent was evaspdded: cbhe mpigture 3fas seeda d Qf&e"‘(eims ) TG SOIFR AV PBEH Y om
di i sopropyl Alhefiduehifs tammﬁqht}ﬁoemuamzbu tEreedganid lagevavadrsepadatedsidsiedi ng

ﬁygfgxsf 2( h ng){-gl:éj( ngxe iwq%waésaparage%gfhm%s%ln%%gJp%npgﬂlﬁgggﬁﬁSG?S -47

di n+2- yl ] ani nehrerhatpgraphy clien sidioa e Xgihent: H(@ﬂ’?@n@ﬁ A4y and 9 HY dPEFEeact i on

under N2 {10 WradfBbt BBl zma'd.e A Pen A Ek dpBraR Ty iteed.Of ofli2) 1, L di et hy| -
5 ethyl 4- (1 Benzi m

azo eri 02 nol)
in N, Ndi- ne@ﬁWWlﬁ‘%ﬂT[B]el?( ]lﬁb?ﬁy)‘ 2 ?%'Hﬁhﬁfl QTPJPQ‘“\XQ%@ ﬁfﬁr(%é "‘g’{“ﬁﬂ"{cﬁ’ng or 1
hour.  6- ( Epopysiify)-)-piepiinedartuxylale @Remwollf).in a smal | amount of
N, N- di met hylf or mam de was added. The m xture was stirred at 8
over ni ght 15 ThEatded M2 and Hist isteapustiaiessdhich Whee Drepar ANalRgeus 'QI00F © 8" &ak°Y90 and
CH2C12. The o%gﬁﬁl]gs_layer was separated, dried, 10 filtered and the sol vent
was evapor at ed. e residue was purifi ed by coI um chr omat ogr aphy over
silica gel (errggpt: CH2C 2/ CH3OH 95/5 and 90110). The pure fractions were

col l ected and the sol vent was ®Va ®d, yielding 3.5g of ()-1,1-
di met hyl et hyl 4-[] CH —C‘@L

1-[ 2- hydr oxy- 2- (6- et hyl - 2 pyr|d| et hyl ] - 1H benzi m dazol - 2-

yl ] am no] - 1- pi peridi necarb xyl a (& (interm 16). 15 Tables 1,2 and 3 |ist
i nter nedi at es V\/m ch u. anal ogous to one of the above exanples.
| .

Table | R Int" ataNoNo
In. {Ex. |L R* Physical data
No. | No.
17 |Alb |H 2-Cl
18 Alb |H 4-0OCH,
19 Alb | H 3-Cl H,0 (1:1)
20 |Atb |H 3.F H,0 (1:2)
2 Ald |H 4-Cl H,0(1:2})
21 Alb |H 3-CH,
22 |Alb |H 2-CH, |H0(L:1)
23 Ala | -C(=0)-0-C;H; | 4-CH,
24 |awb |H 4-CH, | H,O (1:1); mp. 180°C
25 | Alb |H 3-0CH; | H0 (1:1), HCI (1:1); mp. 220°C
26 Alb | B 2-F




17Al bH2- O 18Al bH4- OCH3 19Al bH3- Cl H2O (1:1) 20Al bH3- FH20 (1:2) 2Al bH4- d H20
(1:2) 21Al bH3- CH3 22Al bH2- CH3H20 (1: 1) 23Al a- C( =0) - 0- C2H54- CH3 26 OEC 2009
24A bH4- CH3H20 (1:1); np. 180C 25Al bH3- OCH3H20 (1:1), HG (1:1); np. 220C
26Al bH2-F 2 6 DEC_2003 WD 01/ 00612 PCT/ Epaa05675 -48 Table 2 a Int.x.Lna
bR RbR PhyS Y003 a - C(- 0O - O C(CH3) 30N CHCH3- C2H5Hdat a; PowEPEHssA3e
283d- C(=0) - O- C( CH3) 30CH CH3QCH2- 0. (cHt h_H N 293d- C( =0) - 0- C( CH3) 30N
CHCH3- ( CH2) 2- O- C2H5H 303d- C( =0) - O C( CH3) 30N CHCH3- RdH2) 2- 0] 2- CH3H

313d- C( =0) - O C( CH3) 30N CHPhenyl . - (CH2) 2- #*C2H5H 323d- C( =O) - O C( CH3) 30N
CH- CH2- O CH3qGERH 333e- C(=0) - O- C( CH3) 30N CHBr - C2H5H 343d- CH2- phenyl ON
CHH C2HsH 35ASHZ- C( =0) - CH( CH3) 20N, CHCH3- CAH 36ASH2- C( =0) - C1I ( CH3) 20N
CHCH3- ( CH2) 2- O- C2H5H 37H2- C(=0)4 QL9( CH3) 20N CHCI - 13- ( ( CH2) 2- Q| 2- CH3H
38SCH2. - C( =0) - CH( CH3) 20N CHP (CHz) z- O C2H5H 403d- C(=0) - O- C( CH3) 30N
CHCH3- CzHs- O benzyl éh_?_b-C(: - O-ff( CH3) 30N CH- CO- NI - | 2- CzHsH

427b- C(=0) - O C(CH3) 3 éth g 2H5H 169- C(=0) - O- C( CH3) 31N CHCH3HH
443d- C( =0) - O C( CH3) 30N CHJH3- (CH2) 2- OCH3H 42b- C(=0) - O C( CH3) 31 H CHHCH3H
158- C( =0) - O C2H51NHHHB5C «fga- C( - O) - O- C( CH3) 30N CH- N( CH3) 2C2H5H 2 6 DEC

2003 ! b
R

L—N
NH_<\N][)

sk - S 2 O O G =
27 [A3e |-C(=0)-0-C(CH,); |o|N {cH|cH, -CH; H

28 JA3d |-C(=0)-0-C(CHy), [o|N |“H]|cH, DC"’*’“"“”’— H

29 |A3d | -C(=0)-0-C(CHs), {O|N |cH| cH, «(CH),-0-CHs |H

30 A3d | -C(=0)-0-C(CHs); |o0|N |cH| cH, -[(CH,),-0),-CH, | H

31 |A3d | -C(=0)-0-C(CHy), 0| N | CH| Phenyl ~(CH,).-O-C;Hs | H

32 A3d |-C(=0)-0-C(CH;); |O|N |CH|-CHyO-CH,| -CH, H

33 A3e |-C(=0)-0-C(CH), |0|N lcu|Br -CHs H

34 |A3d | -CH,-phenyl 0[N |[cH|H -CH, H

35 AS [CH»C(=0)-CH(CHs),{ 0| N |cH | cn, -C:H; H

36 |AS [CH;C(=0)-CH(CH:)| 0| N |cH | cH, {CH,),-0-C;Hs |H

37 |A5 |CH,C(=0)-CH(CHs),| 0| N |cH | cH, -[(CH,),-0}-CH; | H

38 AS  LCH,-C(=0)-CH(CHs),| 0| N {CH | Phenyl «(CH;»0-C;Hs |H

40 |A3d | -C(=0)-0-C(CHy); |o0|N |cu|cH, -CHs 3-O-benzyl
41 A7b | -C(=0)-O-C(CH); |O|N [CH|-CO-NH, |-CH, H

42 A7b | -C(=0)-0-C(CH;); | 0[N |[CH [CO-N(CHs), | -C.H, H

16 A9 |-C(=0)-0-C(CH), |1|N |cH]|cH, H H

44 A3 |-C(=0)-0-C(CHs), |O|N |cH|cH, {CH;)-OCH; |H

4 A% | C(=0)-0-C(CH;);, |1lcH |cu!H CH, H

15 (A8 | -C(=0)-0-C,H, ICH|N |H H H 85°C
47 WATa | C(=0)-0-C(CH:), | O[N [CH|-N(CH:), | GH; H




WD 01/ 00612 -49 Table 3 Rb-off CH Int.
PCTI EP04105675 CH3 | o.

3dCHBr - CH2- CH3H C( =0) - O C( CH3) 3 5CHCH3- C2H4- O- CH3Q - CH2- C( =O) - CH( CH3) 2

3dCHCH3- C2H4- O- CH3dl -

No. 48 49 50 51 52 Ra
b R Ro R L Physical

data; np.

C(=0 - O C(CH3) 3 5NCH3- C2H4- 0- CH3H- CH2
3dNCH3- C2Ha0@1 @3- CH2- CoHs B. Pre aration of the fina
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B. Preparation of the final compounds

Exampie B}

A mixture of intermediate (4) (0.0102 mol) in HCI 3N (80m)) and 2-propanol (10mi)
was stirred at 40°C for 2 hours. The mixture was brought to room temperature and
poured out on ice. CH;Cl, was added. The mixture was basified with K,CO; solid,
stirred at room temperature for 1 hour and extracted with CH2Cl,. The organic layer
was separated, washed with H,O, dried, filtered and the solvent was evaporated. The
residue was crystallized from diethyl ether and CH30H. The precipitate was filtered off
and dried, yielding 2.9g of (:)-1—(2-methoxy—2-phenylclhyl)-N—(4apipeﬁdinyl)—1H—

benzimidazol-2-amine (81%) (compound 1).

Example B2

A mixture of intermediate (11) (0.0139 mol) and KOH (0.1 mol) in 2-propanol (200ml)
was stirred and refluxed overnight. The solvent was evaporated and the residue was

purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH,OH
80/20/3). The pure fractions were collected and the solvent was evaporated. The
residue was converted into the ethanedioic acid salt (1:2) with ethanedioic acid. The

mixture was crystallized from 2-propanone. The precipitate was filtered off and dried,
yielding 3.9g of (t)—a—phenyl-Z-(ti—pipcridinylmethyl)-1H—imidazo[4,5-b]pyridme-1-
ethanol ethanedioate (1:2) (compound 2).

and

5N (- pi peridinyi)-IH benzi mdazol - 2-am ne
intermediate (11) (0.0 139

was stirred and refl uxed
evaporated and the resi due was

(eluent:

ed.



yi el ding 3.9g of

() -a-phenyl - 2- (4-pi peridi nyi nethyl)-1Hi m dazot 4, 5-b] pyri di ne-1- et hg@gi; 7003
et hanedi oate (1:2) (corrpound 2). 2 6 DEC 2903 WO 01/00612 PCT/ EPOQO g

-50 Example B3 a ]) m xture of internediate (8) (0.00175 nol) in
trifluoroaceXVAOPE (20m) and CH2CI2 (50nf) was stirred atPCTERPOD/05675
tenperature for 2 hours, poured out into ice water and alkalized with a
NaOH sol ution. CH2C 2 was added. The organic |layer was 5 separated, dried,
filtered and the sol vent was evapor at ed. TR resi due was purified over
silica gel on igl aiziii lter (eluent: CH2CI 2/ (CH3OHI NH3) 90/10). The pure
fractions werée ed and the sol vent was evaporated. The residue was

converted int o ay e mifyc dcinkmmddiate(8) d0.6@d 15 rhdl) B trifllBRABARCICRI Q2058 MaS
filtered off aqﬂ_l

0L 15T ot howy[ ot SOm & SR8 aliodTllemBlars for 2,10 ePOIgPd ORIPRIH WRER di ny

1) 10 1H benzi rﬁl@a%ehzezi var:h nNa®Hi sohyidn o €61 velas mdeFlaic&gﬂHqua@ﬂaml ate

211[ E')l E fgngr@ggepa%“ﬁ %Fggfm%g t%%$0 w:,lj QUaBBEaY%' efnd¥Lsidue was purified over

benzi ni dazol - Wf& i Hc i?é?ql'éﬁ“h zﬁ@'ﬂzé}%f%) 8020). ie)purafractions panol
(30nl) and HBMC@-BQI&GtHd @idvihe smant&basrdv#rﬂw TR fesides wfa@Eorﬁreﬁ@den% @ed then

|l ed. The 154 : t
pc 2. The m LadtolfBhc 483 5B APH 3hE BrechllEig b isFed T ad . Rk (Heyer
was separ at ed, ShEhetetixyif-methe)-(Gephicopimethidxy k2 goridingl JtnathyeV-¢ piperidinyl)-

evapor at ed. 1oThQH&51|zdmaajm_§ iheé fHisd i ca
gel (el uent: cgzz)a ST NG onTio) e ity L"E?“é""?‘lfg’i‘?‘?%%? BlepaniE pRY) QifboRid | ©2
Y

sol vent was e orated. The residue was suspended in petrol eum 20 ether.
The preci pi t at &) Wagiftuterafi(en] didimethglediyl o.1- [rdnbﬁmﬁcr-aqiyhamymaﬁoxymethyl] 1H-

recrystallized bg,qzqmdaéolsfﬁiém%fk"isﬁpc%m%g%\;'gyla@ﬁ) a8 Bmai Erov;‘a"%r?olf(ﬁdmﬁ red

ff dd

(()) 1aF(6 lrolrgrm %‘5 qgﬁﬂq%?MWFanﬂfeﬂw@dﬁ@ﬂ blfimi‘yhr)dlbpn peied. Thtazol -
2- :ilm neh(19 g%lvémm@uﬂpﬂyrﬁd ﬁma@%@@ﬁ )ﬁ@fﬁldquHng 'ghe mixture
{4 bensi m"ééio“%?‘“ﬂiﬂﬁy‘% BN o bon 7B Regher ™ vféw)ﬁase B e
for 4 days wi thOpdrdd, fibsred 20d thesobyentavaporated. The residup vak purifiedH®y dolumn
equivalent), t bl@roﬁﬁtc%kapﬁy ov¥eflica Téci (%M%ﬂt e ,candu] 5@16) I fHe ‘f-‘e fi‘@c?lons were

evaporated. The re was . pu chronat ogra over silica
CFpleEd a&ﬁaﬁlﬁ%"hﬁf@ W@‘o?er?f%w hé'hbtﬁs@“SG’aF F‘é?tPF‘i‘QS’Hs}" Rereleum

gel (eluent:
col |l ected ahd ether. sﬂe\mcmpwmwwﬁmmmbﬁdnd gtiel. dinigfriction vads régrystalligdd ooy -

(2-pyridi nyl)narsm]]ad&mf&}@gy dgrﬂoddg%&tﬁfigmt&.@&g#f 5ﬁaan§a1§;eﬁ§%g% 228 of

d
e O i 6n B oo 2)pvrg raboison ot} -G dpentyeto) i bene rearah 2and

met hanol ( 50l pmiren(d9.6% (comgouri@4yas stirred at 5C 35 under N2 flow for 2
hours. The m xture was hydrol yzed cold with H20O (3nml) and the sol vent was
evapor at ed. ThELﬂDﬂ&iﬁﬂtate was filtered of f, washed with H2O and dried. 2 -

R R P S S e
ydrogcnatcd for 4
days with Pd/C 10% (2g) as a catalyst. After uptake of H; (1 equivalent), the catalyst
was filtered off and the filtrate was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH.Cl,/(CH;OH/NH;) 90/10). The pure
30  fractions were collected and the solvent was evaporated, yielding 1.5g of (+)-1-[ethoxy-
(2-pyridinyl)methyl]-N-(4-piperidinyl)-2-benzimidazol-2-amine (39%) {compound 5).

Example B5

NaBH, (0.0078 mol) was added portionwise to a mixture of intermediate (2) (0.0078

mol) in tetrahydrofuran (50ml) and methanol {50ml), and the mixture was stirred at 5°C
35  under N, flow for 2 hours. The mixture was hydrolyzed cold with H,O (3ml) and the

solvent was evaporated. The precipitate was filtered off, washed with H,O and dried.



off and dried, yielding 2.99 of ()-a-(4-chlorophenyl)-2-(4-piperi

di nyl am no) - 1H benzi m dazol e- 1- et hanol (100% (conpound 6). Exanpl d b (S0
m xture of conpound (4) (0.0035 nol), 1, 1-dinethylethyl (2-brononethyl)-
carbanpate (0.005 nol) and Na2CO3 (0.01 nol) in 2-butanone (100m ) was
stirred and woatP¥xed for 20 hours. H20 was added. The or ganPCI/ERPOE6I8aS
separated, dried, filtered and the solvent was evaporated. The residue was
purified by col um chr omat ogr aphy over si I ica gel (eluent: CH2d 2/ CH3CH
9515 to 90/10). The pure fractions were to>tollected and the sol vent was
evaporated, yielding 1.3 )-1,1-dinethylethyl [2-T4- []

1- [ ( 6- br onp- 2- phe reaidnytéggmgxmﬂnyd fromHgliisepropytiether.ol bopreripiate vl filteysdper i d

inyl]- ethyl] cagfhamafi& 90d of }+ b X bidEdiMla god (4)
(0.00348 ol ), i nt erne @ 135 &é{ SELE b oy A faifl) T B e ol )
in acetonltrllger(%ﬁlﬁﬁo%f FanRLAPYEY FPPPSPHESH de (4nl) was stlrred at 60C
for 4 hours (1$e%1| vﬁ cent of |nterrred| ate (13) was added every hour) and
then cool ed nt was evaporated. The residue was taken up in

CH2Cl 2. TheS or gamixture sbtampond W0 WASheohwi i ftingbylethyl @dbrofriomeghyddd and t he
sol vent was EVé‘d}%ﬁéa‘i’@' Q. 663%%2'%% dug %}E{ Oﬁ%dgjneﬂb&?i){ndﬁ@ {Hﬁﬁ?nﬁ B0 BRHmarhy

over silica gel n pure
fractions were” sﬁ@r &0 hapra. Bﬂ@l"‘fas aQ@ﬁ‘\/éWFS“%@FCe]aWdfi’éF%ﬁaéﬁcd fi”@‘fl d' lisgd g
of ()-1,1-di rrehrh;/llhe'rsdsiyém [wdas el #pokdtdd. [ THe-regidwedw - purified by column chromatography

i di nyl)eth | th 1]-2
Py et nyl ot opy! LS bRt et s ACPH CLASE G sy te SRS PRI EN el Te PV 1
conmpound (1) ( eolisod apghe spwegtwwammeq 303ilinz d e qﬂBt}hé@umethal@ml [%lzm )

was stirred angiried-biasRA-baidiff)dmhdxyiRhyANgI-boimidaadiedyl)abhfoF pyRAl
evapor at ed. Thﬁtha[lg‘;'due Wi 919) up |ny 202 and H20. %’%e o(r)];ar[\)?/fg Ilétl\i‘/\g.rS

ta
was separ at ed; gaghpm a\&r CPEPB'&“ d the sol vent was evaporated. The residue
was purified b chromat ography over silica gel (eluent:
CH2d 2/ ( CH3OH 10). The 30 pure fractions were collected and the
sol vent was evapapairegf corpround £)d0803¢Rmol. jajsanertiate (13)d9 LA Bp) and Kpfehs

The pr gCI puf at . MmedIIﬁraQ&oﬂiftﬁle 2I0mY lalhceﬂ,N Eﬂl&h)ﬂﬁo&ﬁﬁmﬁﬁ (4ms~aatsrmé% ﬁ? NG}
agaln y colu ver .sl.llC el u

59110) " The. pupdriondnbg R B ltaiof Bk daltcl af Ees Kb RS R ot o
The resi due wasodeds pﬁm;ebremrmﬂ dveppriegy Thetehidpe wihaker weinffHztle Thgorgsic
filtered of f apdufldd @& wiched d/hﬂ@-h@ 31381 @iltered and the so]vent was evaporated. The

N-T1-(2- h
T B Gl SV A KRS UL bebyalica B tluents pec 2003 WO
01/ 00612 PQT/ ECORCHABHOH/SE,EX9S/8. SBD1)A Twoxfute franfons erefroaliiclend Beid0162

| 2-
ot uxed T or °p§ﬂ8%¢%ﬁgbﬁe%at€%§fﬁﬂ%$ﬁﬁ *‘”&ﬂ L W&‘Wﬂf‘“fﬁ‘?&?%}"w*’ =
resi due was t aR¥pdit)ethpxympthyd-1Hrhenzipidaznl - sébmuw ohPipsRNKdmEdYE-20i t h

K2CO3 10% and wiethylprigfai]caibamete (&‘r%)@:bﬁﬁomww he sol vent was evaporated. The
resi due was purified by colum chromatography (el uent: CH2Cl 2/ CH30OH NHACH
94/ 6/ 1). The phirampledBti ons were collected and the sol vent was evaporat ed,

yielding 25 A mixture of compound (7) (0.0026 mol) in 2-propanol (30ml) and HBr/acetic acid
(2ml) was stirred and refluxed for 90 minutes and then cooled. The solvent was

evaporated. The residue was taken up in CH,C}, and HoO. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue was punfied by
column chromatography over silica gel (eluent: CH,Cl,/(CH3;0H/NH;) 90/10). The

30  pure fractions were collected and the solvent was evaporated. The residue was
suspended in diisopropyl ether. The precipitate was filtered off and dried. This fraction
was purified again by column chrométography over silica gel (eluent:
CH,Cl/(CH3;0H/NH;) 90/10). The pure fractions were collected and the solvent was
evaporated. The residue was suspended in diisopropyl ether. The precipitate was

35  filtered off and dried, yielding 0.23g of (z)-N-[1-(2-aminoethyl)-4-piperidinyl}-1-
[(6-bromo-2-pyridinyl}ethox ymethyl]-1H-benzimidazol-2-amine (compound 9).



0. 23g of
()-N—[l-(2-anino-3-nethy|buty|)-4-piperidinyI]-l-[(6-bronD-2-pyrid'Fﬁkéyu
et hoxymet hyl ] - | H benzi m dazol - 2-am ne (27% (conpound 10). 10 Exan% Qé
A mxture of ()-1,1-dinethylethyl

[2-[4-[[ 1- [wOloessiB5- et hyl - 3- (phenyl met hoxy) - 2- pyri PCT/EP00/05675

di nyl ] net hyl ] - 1H benzi m dazol - 2-yl ] am no] - 1- pi peri di nyl ] et hyl ] car banat e
(0.0016 nol) and KCOH (1g) in sec-butanol (25ml) was stirred and refl uxed
for 6 hours. The solvent was evaporated.-32Fhe resi due was purified over
silica gel on a glass filter 15 (eluent: CH2CI 2/ (CH3OH NH3) 95/5, 93/7 to
90/ 10). The phxangle B6ti ons were collected and the solvent was evaporat ed.

Th d It
rect i tate wadiiiny 8f &bl By B0 WIhAT I P plchaRGiric) ﬁﬁﬂ)@ﬂ‘i&% b
am noet hyl ) - 4£191r@ewa50ﬁt1m¢fi]amirquﬁ¢ﬂasoy[l@oerherecqoﬂﬂde e sekvRRbyas- 2- pyri di nyl
]1-1 ) meT2 gyIEL 1H|:Ja Bovaicd %Z%s%d%a% ?&eﬁh hvdlamlgl qrhél g.egaﬁtgiagrg%gﬁ Qaf Q@gﬁzaund

a e XL, ur | I’l | a
benzenerret5n<[;1nri‘éf‘rﬂ1 %é&ée/)% A@dr‘?m %‘“tﬁll aﬂ?fﬁﬁﬁo)"oéé‘wﬁ/%a@% %eat 40C
under a 5 barrepideswas wrffmdt&clohmnschmmhtogdp@ (e(en0 TH.ChsCH,CHMNHYHT . After
whshed w t Ezq@%ﬁﬂ PGS Kby S f Mt adile LONRNES ol HoPHA yiBhl 4 e
25 was purifi®d3® %MWIB%@@MBWD&@WWnyll:é [gfebrom %r@mdmyl)

CH2Q 21 CH3OH ethdstyiath ¥ 14 Henzinidalbe2-RitirR (R1R¥ tdoftpBun®I®. col | ected and the
sol vent was evaporated. The residue was crystallized fromdiethyl ether.

The precipit dEeampls BROI t er ed off and dried, yielding 0.4g of ()-N|
1-(2-am nopro nid _
pyri di nyI)rret ¥+ tuiﬂ%dgﬁzllln{h ?nrpg“[g%w X]l’en%ﬂ i gjhi mc'i?Bx rrpl e
B12 A m xt ureP b&ﬁi’ﬁ'ﬂ)@tzﬂw )’UEFDWPbéTHlPE'di Htpthyleqrbamste (/PQLE. pyr |
dinyl) [2- (prlﬂeméhﬂmdwm))miwwﬁldﬁetmin]mﬁshaaahmf&zﬂaﬁédtznamonﬁ (the 003
mol) in rrethan yre wi.t h Pd/ C 10%

(0.5g) as a catary ‘(”?S C‘KP%“}A% ﬁf&sé&](%f aﬁf”'(’ﬁgg ‘iﬁrrrg %ﬁ? Onatg%assép L yst was
filtered b¥f @h&nt Iﬁ-‘é{zﬂldf(tcﬂhﬁéimbls) Vi [981 720 88/1035Tihpure é@m@m wasscqllgetedi ed

8%/ c{gl) um; hg hrﬂi&h?ﬂ&l@&ﬂ?ﬁ@\é% roidlécd Fhe &%ﬂdué GJak’@éHvertSEl’ﬁ%g %ﬁz hydfetidichk %) 70 93
S
WO 01100615 P ERbOThEBTSPIES et Blird ol and Jed pidaed kel AT oo 1

petrol eum et hamnoél’thgl)-plﬂmparmm)ajt b [atbesx y[6-irlethgt- édplm‘nﬁ/]rmnhbwb-amyndmym di ng

0.23g of ()- 2m z[hg_ IH %%1 rﬁlt%ﬂzcﬁ'i'arm@[ l:l? cf}r Hhﬁg@ﬁﬂlert}f&ll outid 11

1H benzi m dazol - 2-pyri et-hanof rmnoZydr ate

(18% (cospounghnisis B1D Examle B 13 A mxture of

- 1-(2-et th | 1-1

E)eam m[da[zE)I -g.*‘g}?jua??{))( ‘g e“%)é %Z}ﬁg{]ﬂé mgB ‘!tlﬂl nzg?gnbfﬂ aa[% @L&Oéég?lwl ) in
NH3/ CH3OH ( ZOQeMIhr)OMEml)hmmgmgatamd f é®°C3uxtthys samr preSur ftoh 8 MR MDA ( 1

g) as a cat 8#0&637%65& Eﬂ:ﬂ%ﬁqr ag PE@%@ofEHZ (e gdﬁbﬁ@ﬁ‘t) %94 &%19& »\(38 fme?cd n%hg{

upt ake of H2 equi val ent e cata t was | tered

filtrate was ©vipdrsheddvitiibs g@ﬂ@éizchﬁdﬂlﬁfﬁlfr?@dwéfvﬂlﬂrﬂﬁﬁll Fg?ﬁlﬁﬁﬂl‘%graphy
over siliza gﬁhs fhelflednly colint(@hdrh£tbehily NdBQlllcr:QgEl@luchHEHﬁUE!éIHgtDMt| ons

were col | ect I
crystalli zedegHg@ﬁd‘%S??%% 'y'?ﬁnﬁ %ﬁe?t%xgag{ ﬁ te 5" E??ﬂgéh‘?ava\é‘@&@odated 0. 58
g of The residue was crystalhzed from dlethyl ether The precipitate was flftered off and
dried, yielding 0.4g of (+)-N-[1-(2-aminopropyl)-4-piperidinyl]-1-{ethox y(6-methyl-2-
pynidinyl)methyl}-1H-benzimidazol-2-amine (59%) (compound 12).

30 Example B12
A mixture of (x)-N-[1-(2-aminoethyl)-4-piperidinyl]-1-[(6-methyl-2-pyndinyl) [2-
(phenylmethoxy)ethoxylmethyl]-1H-benzimidazol-2-amine (0.003 mol) in methanol
(150ml) was stirred at room temperature with Pd/C 10% (0.5g) as a catalyst. After
uptake of Hz (1 equivalent), the catalyst was filtered off and the filtrate was evaporated.
35  The residue was purified by column chromatography over silica gel (eluent: CH,Cly/
(CH;OH/NH3;) 90/10). The pure fractions were collected and the solvent was



()-N-[
1- (2-am no- 3-net hyl butyl ) - 4-pi peridinyl]-1-[(2-ethoxyet hoxy) (6- mt?ﬁ;h@? nﬁiS
pyri di nyl ) met hyl ] - 1H benzi m dazol - 2- am ne (conpound 14). Tables 4 ' F‘i t

t he conpounds of forrmula (I) which were prepared accordi ng t he
above exanQ®/0083 Table 4 a 211 OeRb N CQ L -Nb--/ Corrp.PE%P%&"S%s

bcaLRbR Physi cal No. Nadata 1B 1NHCHCHHCH3HMp. 146C 2B2CH2NCHHHHMp. 150C,

et hanedi oat e(1: 2) 6B5NHCHCHHH4- CI  31B2NHNGHHHHNp. 210C 32B5NHCHCHHH2- Cl
33B5NHCHCHHH4- OCH3  34B5NHCHCHHH3- CI 35B5NHCHCHHH2- CH3 2 6 9EC 2033 WD

SOBSNEICHCHHE ETer ey TS SE035 BON SRS b BTc S8R O b .
>230C 39B5NHGHErdHT Emddrie2) $ieldinfOBENHIHOHRHR- (THE R @b YD ZBRBINSISING 3 - CH3
ER:’JI(RbCEZ?Dﬁ;/sN:_Lcaa iﬁ%?%@?&ﬁoﬁﬁ?ﬁ@-Qeﬁyﬁz-blylwihyl)rﬁet%@man%onohydrate
(18%) (compound 13).
5 Example B13
A mixture of (:)-1-[4-[[1-(2-eth0xycthoxy)(6-methyl-2-pyridinyl)methy1]-lH-
benzimidazol-2-yl]amino]-1-piperidinyl]-3-methyl-2-butanone (0.0032 mol) in
NH,/CH;0H (200 ml) was hydrogenated for 3 days at 20°C with Rh/AL,O3 5% (1 g) as
a catalyst in the presence of a thiophene solution (2 ml). After uptake of H (1
10 equivalent), the catalyst was filtered off and the filtrate was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CH,Cl,/(CH;0H/ NH3)
95/5). The pure fractions were collected and the solvent was evaporated. The residue
was crystallized from diisopropyl ether, filtered off and dried, yielding 0.58 g of
(£)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-1-[(2-ethox yethoxy)(6-methyl-2-
15  pyridinyl)methyl]-1H-benzimidazol-2-amine (compound 14).

Tables 4 to 8 list the compounds of formula (I) which were prepared according to one of
the above examples.

20 Table4

4

al/\s \
2| AR

I 6

/

4
Rb
0/
C,

N R
N

A
-

Comp. | Ex| b c |a |L R® |R* Physical

No. No data

1 Bl| NH CH|CH |H CH; {H mp. 146°C

2 B2 CH; | N | CH|H H H mp. 150°C; ethanedioate(1:2)
6 B5} NH CH|CH|H H 4-C]

31 B2{ NH N CH|H H H mp. 210°C

32 B5j NH CHiCH|H H 2-Cl

33 B5NH |CH|CH|H H 4-0CH;,

34 B5| NH CH|CH|H H 3-C1

35 B5} NH CH| CH|H H 2-CH,




33aHCH3- C2H5CI (1: 3); H20 (1:2);

2- propanol ate(1:1) 4133bHBr- C2H5H
54HH- C2H5H 98- (CH2) 27NHi Br - C2H5H 1110- ( CH2) 2- NH2CH3- C2H5**HCl  (1: 3)
H2Q(1: 2) 1312- ( CH2) 2- NH2CH3- C2H4- OHHH20 (1: 1) 15B 1HCH3- C2H5H 16B

| HCH3- ( CH2) 2- O C2H5H 17B 1HCH3- [ ( CH2) 2- O] 2- CH3H 18B 1HCH3- C2H5H( A)
19B1HBr - C2HSWOHV/96IR| HBr - C2HSH(B) 21B 1HCH3- C2115H(B) 22B 1HPCHEPQY/GSHE- CH3H
23B 1HPhenyl - (CH2) 2- O C2H5H 24B 1H N( CH3) 2- C2H5H 25B 1H- C( =0) - NH2- C2H5H

26Bl , H C(=0) - N(CH3) 2- C2H5H 2 6 DEC 2003 WD 01/ 00612 -55 PCT/ EP00/ 05675

16 DEC 2003

Conp. Ex. LRaRbR Physical No.Nodata 27B | HCH3HH 28B1HCH3HHHC! (1:3); H20

(1:1) 29BI HCH3-[(CH2y P—Or CHz=HphenytT 30BHHCHS—(€H2) 2= 0-CH3HHEH (11
639- ( CH2) 2- NH2qHEm HEM[ B49- | €H2) 2- NH2 CHY-RE2H4 RO C2HE Rhysical
659- ( CH2) 2- NH2H XX HsHNe)  (1- W) - HPO (110 1) 1669- (CHR) 2- Ne# [ (CHR) 2- O 2- CHAH
789- ((CH2) 2- NH2ghseny | 1 83 RO CSHBHOA! | 1410 ) H204 E15l) | mp, 145°C
799- ( CH2) 2- NH2-|N(.CH3} 2- C2HBHHCI  ((1: 4).; HZC](JJ%: 3 80@-( :Hf) 2~ NH2 CH3HHHCI
(1:4); H20(1: 1) |8¥0- ({RP) BNH EHa. EBHAL O gitb- H| HRCH)I | mp. 162°C
829- ( CH2) 2- NH2(QH8- C2HBS ONEH3HCH [* CH [-1D- Chiat phenyl ( A) mipnspzoat es the firgt
| sol at ed st eredigonef | 1§ 1,ndi, cat t he_secopd i.sQql.ated
stereoi soncric f%rm bS fN(H CQ{E ch % Lt ZF mp- 3¢
40 B5| NH CH|CH|H H 4-CH, mp. 207°C
47 B6{ NH CHI N * H 3-CH,
* = -(CHy),-NH-C(=0)-0-C(CH3);
Table 5
RN~ |
b—0
M VO
!
~O<¢ 1
N
Comp. | Ex| L R* R® R° | Physical
No. No data
3 B3a| H CH;, -C,H;s **+HCI (1:3);H,0 (1:2);
2-propanolate(1:1)
4 B3b| H Br -CoH; H
5 B4 | H H -C,H; H
9 B3 '(CHz)z—NH:I_ Br —Csz H
11 B 10| -(CH;)-NH; | CH, -C,H;s **| HCI (1:3);H,0(1:2)
13 B12 -(CH:);—NH: CH3 -Czl'irOH H Hzo (11) !
15 B1| H CH: -C:Hs H
16 Bl| H CH; -(CH):-0-C;H; H
17 Bl| H CH; -l{CH;)»-0],-CH, | H
18 Bl| H CH; CH; H | (A)
19 Bl| H Br -CH; H | (A)
20 Bl1| H Br -C2H5 H (B)
21 Bi| B CH, -C,H; H | (B)
22 Bl| H -CH,-O-CH; | -CH, H
23 Bi| H Pheny] -(CH)-O-C,H; H
24 Bl| H -N(CHs), -C,H; H
25 B 1 H -C(=0)-NH2 -CgHg H
26 Bl} H -C(:O)-N(CHj)z -CoHs H




d CHB3 01l I HCGt-OCG-HNCHCH, -- \ Ex

}--NH CH3 Conp.
No. Nodat a 76Br - C2H5HH 8B7Br - C2H5H CH( CH3) 2 416CH3-1G2)5HH]
426CH3- C2HA- O- C2H5HH 43B6H C2H5HH 44B6CH3- [ C2H4- O] 2- CH3HH

45B6pheny| - C2H4- O- C2H5HH 46B6- N( CH3) 2- C2HSHH 48B6CH3- C21- A- O CH2-
6 DEC 2G| 3WEDIIDFIB0612 -56 49 B6 CH3 - C2H-O CH3 50 B6 CH PCTaM00%7sl BY

5 Table 6 I1
R RbR RdPhysi cal

hen | HH 2

CH3 -C2H5 52 B7 CH3 -C2H5 53 B7 B Br C2H5 54 B7 Br C zH5 55 B7 Br
-CZHs 56 B7 BBr -C2H5 57 B7 CH3 -C2H5 59 B7 CH3 -C2H5 60 B7 CH 3
-C2H5 3 -C2H5 61 B7 CH -C2H5 62 B7 CH3 35

Comp. | Ex{ L R R® R® | Physical
No. No data
27 Bl| H CH, R H
28 Bl H CH3 H H |HCL (1:3);H,0 (1:1)
29 Bll H CH; -(CH;),-O-CH>- H
phenyl
30 Bil| H CH, -(CH3);-0-CH; H | HCI (1:1)
63 B9 | (CH.),-NH; | CH; -C,H; H
64 B9 | «(CH,),-NH, | CH, -C,H,-0-C;Hs H
65 B9 | (CH.).-NH, | H -CyHs H [HCI (1:4%H,0O (1:1)
66 B9 | (CH:):-NH; | H -[{CH:);-0),-CH; | H
78 B9 | (CHz);-NH; | phenyl -CoH,-0-C,Hs H | HCI (1:3);H0(1: 1)
79 B9 | -(CH3)»-NH, | -N(CH,), -C,H; H | HC1 (1:4);H;0(1:3)
30 B9 | -(CH;),-NH; | CH, H H | HC] (1:4);H,0(1:1)
81 BY | -(CH;),-NH; | CH, -C;H,-0-CH;- H
phenyl
82 BS | -(CH;),-NH. | CH, -C,H,-O-CH, H
** = .0O-CHz-phenyl
(A) indicates the first isolated stereoisomeric form
(B) indicates the second isolated sterecisomeric form
5 Table6
RS F I
Rb—O\CH ~y -
CHy O R ,l;
H3C—{Z"“‘O—g—HN—({L‘H—CH3—°ND—NH—<\ D
CH; N
Comp. | Ex{ R® R’ R R’ Physical
No. No data
7 86 | Br -C,Hs H H
8 B7]| Br -C;Hs H -CH(CH3)2
41 36 | CH, -CHs H H
42 B6 | CH; -CH,-0-CoHs H H
43 B6| H -CoH; H H
44 B6{ CH;, -[C,H,-0),-CH; H H
45 B6| phenyl -C;H4-0-C,H; H H
46 B6| -N(CH3); | -C;Hs H H
48 B6| CH, -CH4-O-CH,-phenyl | H H




(A) indicates the first isolated stereoisoneric form (B) indicates the
second isol ated stereoisoneric formTable 7 5 H N-CHCH-N o H3C CH2-
CH Il a Conp. Ex R RbPhysical No.NoData 10B9Br-CH(CH3)2trip. 184'C f@gt 7003
121 | 043-043%1140 587CH3-CH(CH3) 2[ (B),(R)]; H20O (1:1); np. 60C [a 0
(5.20nmg/ I m He0hidnol ) = -131.15 679CH3- CH( CH3) Z[ (A), (S)]; rdz@rédoskis np.
91 C [a] p (4.50mgy/ImM in methanol) = +126.44 689CH3-CH(CH3)2[ (A, (R];
H20 (1:1); np. 60C, [a] o (5.42ny/ImM in methanol) = +62.18

699Br - CH(CH3) 2f (A), (S)]; np. 70C; [a] p (4 PP8ngl I M in nethanol) = +133.26

PCT/ EPOQ 05675 [Comp: TEXT R RORFR:Physi-cat—NerNedat-a—HH-O-CH2-—phenyt-H
H CH( CH3) 2[ (A) , {(SPP- HEGHRCH3) 2[BA), (R)] H CH{ BHB) 2[ (A) (vS)] Physical
H- CH( CH32[ ( A) , (|B¥9_Hi ¥py CH3) 2[ (B) . (R)] H-CH(( )2[(B).[S)] data
HCH(CHB)Z[(B),(@)]DE%@;%% A% r%‘g‘ﬁ?%“ Bl HCB[{B). (9]
HCH3[(B). (R)) 2506 Bo6| CH; —C2 5 -O-CH;-phenyl | H
51 B7| CH, -C,H; H -CH(CH,), [(A).(S))
52 B7| CH, -C;H, H -CH(CHj;), [(A)(R)]
53 B7| Br -C.H; H -CH(CHs), [(A)(S)]
54 B7 Br -Cij H 'CH(CHJ)Z [(A)»(R)]
55 B7i Br -CH; H -CH(CH,); [(B).(R)]
56 B7| Br -C;H;s H -CH(CH,), [(B).(S))
57 B7| CH, -C;H; H -CH(CH,), [(B).(S)]
59 B7| CH, -C,H; H -CH; [(A)L(R]
60 B7| CH;, -C,H; H -CH; [(A)(S)]
61 B7| CH, -C,H; H -CH,3 [((B).(S)]
62 B7| CH; -C;H; H -CH, [(B).(R)]

(A) indicates the first isolated stereoisomeric form
(B} indicates the second isolated stereoisomeric form

Table 7
]
H3C—CH2—0\CH \N -
R" ,!,
H;N—-(':H—CH:—N\/:>—NH—<\ D
5 N
Comp. | Ex| R* R® Physical
No. No Data
10 B9 | Br -CH(CH3): | mp. 184°C
12 [BI11{ CH; | -CH, mp. 114°C

58 [B7 | CH; | -CH(CHi); | [(B).(R)}; H,0 (1:1); mp. 60°C;

[0] 5, (5.20mg/1m! in methanol) = -131.15
67 B9 | CH; | -CH(CHs): | [(A)(S)}; H,O (1:1); mp. 91°C:

[a) % {4.50mg/1ml in methanol) = +126.44
68 B9 | CH, | -CH(CHs) | [(AM(R)); H:0 (1:1); mp. 60°C;

(o] -530 (5.42mg/1m} in methanol) = +62.18
69 B9 |Br | -CH(CHy), | {A)(S)]; mp. 70°C;

{a] %) (4.78mg/Iml in methanol) = +133.26




PCTI EPO0O/ 05675 Conp. Ex. R'RbPhysical No. NoData 709Br-CH(CH3)2[(A), (R ];
np. 60C;, [a] O (5.43ng/Im in methanol) =+66.85 719Br - CH( CH3) 2] ( B)Zém)_d 2003
H20 (1:1); np. 60C, [a] 20 (5.08ng/Im in nethanol) = -136.02
729Br-CH(CH3) 2[ (B),(S)]; [a] O (5.00nmg/ImM in nethanol) = -58.00

739CH3- CH( Gv8hRbdeB . (S)]; H20 (1:1); np. 60C, [a] O (4.37ndCrBPIY/PS6TS

- methanol) = -60.18 749CH3-CH3[ (A),(R)); H2O (1:1); np. 70C, [a] O
(5.00ng/ImM in nethanol) = +73.00 759CH3-CH3[ (A), (S)]; H20 (1:1); np.<50C,
| X D (4.60my/Im in methanol) = +126.52 789CH3-CH3[(B), (S)]; H2O (1:1);

np. <50C; [a] (4. 689/ || —ip—pethapel)—-—5b+~F—FF3EH3-EB{{B) (R ); H20
(1:2); mp. <50Ccoma]| Bx|®4. 74RY/ | M i pPeichianol ) = -127. 64
8311CH3- CH( CHBN@MP-| NolOC (f) indicajpstathe first isolated stereo]soneric

form (B) indifcateq the Sseto ) eregi.soneric form Tabl g 8 5 Conp.
Ex. bRaRbR Rdl’ﬁ?sic%% ) Dgﬂéé%g‘ﬂ %S@E‘Ek@ . C2H3HH

8413CHCH3- [ ( CH2) 2- @] 2-|CH3HH 8513CHphkryi (X@3rello! apprhymol) = +66.85

8613CHCH3- C2R]- O H 877CH - C , . +8813CH

CH3- C2H4- 0- CH3A & 3 1%%3)%ﬁ?i§§?m&%o§mHm 2|6 DEC 2003
WO 01/ 00612 PET/ EPQ0/ 456751-58 C. Phixlanéoisoylsdin mxhinsDe -BeMpl ¢ c1 : In

vitro screening.forf aqtivity I QST ratory S c tial Virus.| The
per cent prot ed 19?on ggei st cﬂ gpalp’h )I[(g &Qféaused by vi rusessg&pti i ral
activity or (o] 30 (5.00mg/1mi in methanol) = -58.

73 B9 | CH, | -CH(CH:): | [(B)(S)]; B0 (1:1); mp. 60°C;
[0d % (4.37mg/1ml in methanol) = -60.18

74 B9 | CH, | -CH, [(A)(R)}; HaO (1:1); mp. 70°C;

[e] 2, (5.00mg/1ml in methanol) = +73.00
75 B9 |CH: | -CHs [{(A)(S)]; HoO (1:1); mp.<50°C;

[o] % (4.60mg/1mi in methanol) = +126.52
76 B9 |CH, | -CH; [(B),(S)]; H,0 (1:1); mp.<50°C;

(o] 5 (4.69mg/iml in methanol) = -57.78
77 B9 |CH;, | -CH; [(B),(R)}; H,0 (}:2); mp.<50°C;

(615 (4.74mg/1mi in methanol) = -127.64
83  BI1| CH, | -CH(CHs), | mp.110°C

(A) indicates the first isolated sterecisomeric form
(B) indicates the second isolated stereoisomeric form

Table 8
a
Rb-—-o\ S R
H3(‘\ /CH3 CH N R
CH | LN R®
H N-—(IZH—CH —N NH—<N |
2 2 \N _z
5 r?
Comp. | Ex| b R* R R¢ | R® | Physical
No. No Data

14 B3| CH |CH, |-CHr-O-CHs
g4 B13|cH |CH; |-[(CH):-01-CHs
85  [B13| CH phenyl | -C;H,-O-CH;
8 BI3|CH |CH; |-CH,O-CH;
87 PB7|CH |Br |CHyCH;

88 [BI3|CH |[CH, |-C:H.-O-CH;
89 BIi3IN CH,; | -C;H,-O-CH,

CH, | H;O; mp. 60°C
1 |CH, | HCY(1:3)/H,0(1:3)

T o@D T X T T




5 1 C50) achieved by tested conpounds and their cytotoxicity (CC5
both cal cul ated from dose-response curves. The selectivity of theZB UEE 200
antiviral effect is represented by the selectivity index (SI), calcul ated

by dividing the CC50 (cytotoxic dose for 50%of the cells 0
9‘%&?&"&?% for 50 % of the cells). )e"cﬁz?zl’tgﬁ]/%ﬁ"g

(antiviral to Automated t I'unt based
coI orinetric assays were used for determ nation of 1C50 and CC50 of test
conpounds. Flat-bottom 96-well plastic nigrotiter trays were filled wth
180 pl of Eagle's Basal Medium supplenmented with 5 % FCS (0% for FLU) and
20 nmM Hepes buffer. Subsequently, stock solutions (7.8 x final test

concentrationz gp: cog&ourfds ﬁre added in 45 | volunes to a series of
triplicate a d 15 simul taneous eval uation of their effects

on virus- andExmaie (N dg v scalehivg fﬁm&viiﬂw@mﬂajm made
directly int yWdr" US
controls, and'? '@égéé,g%, OILC% 10{' %‘?{ﬁs#\gtbga% é)p%%%fdsqf @ﬁﬁﬁ%@%r%xqrnat ely

100 TC D5D oICssaeasbacw@db»rtysts?ﬁ@prﬁs mdrtbgirmgtoaefefédcp@)w bith eaguletef e e
rows in a vol #ak do¥-rexforlse cUiBs TRERNVAVMTRT Bfe dRBiralBlfeRSs ﬁﬂ)@dﬂt’&@b}' e third

row to neasure the 20 cyt ot ox of . t, co

concent rat i on%! %Fé“”cthﬁgi@}‘/@i&ah}faﬁg&’é'tﬂ"Qg?ﬁéhen@ﬁioqﬁ'tf)[gf“c Jéts? Eolr%% %r two
hours of i ncubdls) bythedCsusmmal amivity for S00% of dlelcslisy ) of Hela ceI | s was
added to all wells in a vol urre of 50I. The cultures were incubated at 37C

R R T v

sec otorrerlca To each vveII of
t he microliteand €&y, of 25t pd)mpcg@ds)fF]at-lg,qﬂom, |9§ﬂwq§lfplmp1: mlcromer trays were filled

(3-(4, 5-dinmet 2/3{{#41*80%?8%52@&‘&%35%1 ﬁreﬁiuah%pﬂlérﬁérﬁaﬁwhh 8% bcsrm%eﬂ:rma;axauded

The trays were further in 37C

medi um was r eABVEY Hepehbu gE‘EPﬁq“"SHMEHC SQ%IP%Hﬁ X {’H'?-J [?%F%fgnal{:orn ;0{ al's
was achi evedcd@mp(amas ngreldddedpin 45 pinohmmsito a@mqsloétwpluta@yeﬂllatso entadliophe

formzan g ys%l%'llﬁtfat\’ﬁﬁlr %v:ﬁ%}tiao' rﬁ?ﬂweﬁfe&ﬁ:r:tééh%b 3 hxEnkeRa c@lllsa?ﬁﬁé fRe- a

pl ate shaker ances wer r ead g\ﬂ/‘ d
ei ght - channel fdddpuiaens-wessmagg ﬂl&ft]piﬁb'thér’i‘ﬁt?@ﬂ‘e( NBYS $S0&TO R/(f@s‘c]f‘l Teate

Laborat ori es) yahs &mcwami BEGH &F Ohd8ls vtk 18, caamt%stahpplrdzmdy 108asur ed

at 690 nm was ca ubt ract,ed fro r 4 so as

to elimnate @@fﬁgﬁ %%lwﬁéfﬂc)%’ﬁ‘:{érﬁ b rgéj%)r o tﬁ art | Cﬁ]Qv&

CC50 and Sl vaf 6@gl. dhe sims vadmie of Fedivm Ga&'@ldefil mépdwdrpwpénﬂ@s'fe thsec 2003

WO 01! 006%3 ggl gilcug%f n{fBMcgq'?% e(shraM: ShcetF iR AS b dséd 1O M asure the
8663096 8 00220

100. 00063 00Q0 67Q.00463. 4015849 .13 0,0
580. 050179. 41238%r2] agi ﬂ*l%ﬁefgwé'osm Al aﬁ‘ﬁs?é"ﬁ!’@#évé% é%‘i‘%) ‘gigﬁ%%Ec
2063 O ai nB - cells was added to all wells in a volume of 50p1. The cultures were incubated at 37°C in
a 5% CO, atmosphere. Seven days after infection the cytotoxicity and the antiviral
activity was examined spectrophotometrically. To each well of the microtiter tray, 25 ul
25  of a solution of MTT (3-(4,5-dimethyithiazol-2-y])-2,5-diphenyltetrazolium bromide)
was added . The trays were further incubated at 37°C for 2 hours, after which the
medium was removed from each cup. Solubilization of the formazan crystals was
achieved by adding 100 ul 2-propanol. Complete dissolution of the formazan crystals
were obtained after the trays have been placed on a plate shaker for 10 min. Finally, the
30  absorbances were read in an eight-channel computer-controlled photometer (Multiskan
MCC, Flow Laboratories) at two wavelengths (540 and 690 nm). The absorbance
measured at 690 nm was automatically subtracted from the absorbance at 540 nm, so as

to eliminate the effects of non-specific absorption.

35 Particular ICsg, CCsg and SI values are listed in Table 9 hereinbelow.

Table 9



1. A conpound of fornmula R1
am ne or stereochemcally isoneric formthereof

represents a bival ent
-N=CH CH=CH (a-2);

- CHENF CHECH  (a- 3);

r adi cal

of for

G -60 a N-oxi de,

mul a
10 -

addition salt, quaternary
5 wherein -al=a2- AgHE&200)

- CH=CH CH=CH (a-1);

CH=CH N=CH-

- CH=CH CH-Wo 0§@edi2; wherein each hydrogen atomin the radl%T’ét"l"Q-"“i’?,

(a-2), (a-3), (a-4) and (a-5) my optlonally be replaced by hal o,
Cl-6al kyl, nitro, am no, hydroxy, O -6alk oxy, polyhal oCl1_6al kyl,
car boxyl, am noCl-6al kyl, nono- or di (Cl = aI kyl) 15 ami noCl- 6al kyl ,
Cl1- 6al kyl oxycarbonyl h"“”"""“ &aH ,. , radical of formula z "'Kary]
wherein =Z isc@.No-Sl@ﬁ((FM) NF(SS!}F?BM) b Cl_6al kyl, =N-OH or
=N- O C1- 6al kyt QTS rradi of A RA R4 i 4 RR-N X1 122-N-Alk
X1- R2- N - 20)87TA1k- )0@903% (éﬁg? 3?85 (b-1) (b-2) (b-3) ~C yH X1-
y'\ INX2 (CH2)M  ( CE00p (jb- 2Y.8¥1 ( yN X2- v (b-5) (b-6) (b-7)
(b-8) wherei nFéRk i q)(@]z 64l kQ@edl yli;
-NR2- or - CH(N X4 R4,
O(=CH2),, CH(QHS’ 04(@1@4 CH 3393
NR4- CH2; 2 6 |DEG3 2903.04260 1)/ 606
' 0.0501 79.41
0.1259 9.95
1.2589 | >99.45

a bi val ent

S&ﬁg&%ﬁﬁ ,

radi cal of fornul a
S(=0 2, 0, CH2, C(=0,
CH(NR5aRsb) CH2_NR4 or



-bl pCT/ EPOQ 05675 X2 is a direct bond, CH2, C(=0), NR4, Cl.4al kyl -NR4,
NR4-Cl . 4al kyl; t is 2,3,4 0or 5, uis 11l 2,3,4o0r 5 vis 2 or 3 2@3]%20[13
wher eby each hydrogen atomin Al k and the carbocycles and the heter Ies
defined in radicals (b-3), (b-4), (b-5), (b-6), (b-7) and (b-8) may
optionally be replaced by R3; with the-@roviso that when R3 is hydroxy or
Cl- 6al kyl oxy, then R3 can not replace a hydrogen atomin the a position
relative to a nitrogen atom G is Cl.10al kanediyl substituted with one or
nor e hydr oxylaifds. 6al kyl oxy, 10 ary1Cl- 6al kyl oxy, Cl.6al kyl thi o,

ary1Cl. 6al kyi t hi -CH2-CH2-O) " -, Cl-6al kyl oxy- (-CH2-CH2-O) "- or

aryl Cl - 6al k%l o‘gygmﬁlfj@%dgggr@%-; R is a nmonocyclic heterocycle or aryl;

sai d heterocycl e being selected from @dperidinyl, piperazinyl, pyridyl,
pyrazinyl, pyridazinyl, pyrimdinyl, \f ur anyl t et r ahydr of ur anyl t hi enyl
pyrrolyl, thiazolyl, oxazolyl, im daz ad sot hi azolyl, pyr azol yl,

i soxazol yl, 15 oxadi azol yl; and ed m%ro I]ﬁ may optionally be
substituted with 1 or where possibl e4,,a uéh as 2, 3 or 4, substituents
sel ected from hal o, hydrox ami no, cyand, carboxy, Cl-6alkyl,

Cl. 6al kyl oxy V- @!Ud@,aﬂddqunmag qualer@ay kmirexy Qleredahdmyicallyaisyheric furnl théredial Kyl |
aryl O oat kylpxyein hydroxyQd - 6al kyl, mono-or di (ClL- 6al kyl ) am no, nono-or

di (C1. 6al kyl yani nod . 6al kyl , pol yhal oCl- 6al kyl, Cl -6al kyl carbonyl am no, 20
d - 6al kyl - S&= "NFé!Sca Tenresenis@hi MiEs G iRl ebfdaptibxy car bonyl , - [ O) NR 5cR5d,
HQ( - CH2- CH2- O) 0-, haiIQ;(:Cﬁl‘@Hg:ﬂ On , Gho8al kyl oxy(- CH2- CH2- o"

aryl Cl - 6al kyl oxy( - ) ...~ and nono-.or

di (C1_6al kyl ) am no(- 7@5”"-; eacha®)i ndependently is 1, 2, 3 or 4, R2
i s hydrogen, fornyl CIGEI:NGHHd@Hcar bon yl(a-3ijet car bonyl, pyrrolidinyl,

pi peridihyl, 25 ho i |, C3-cycl IkyI substltuted W th N(R6)2 or
Cl- 10al L(P substl tute p@mﬁtlﬁ 6%’( R6) 2 anga'ggtq onally with a second, third or
fourth substl t uent $&i=CHeeH+tNom ani no(a-5hydr oxy, C3_7cycl oal kyl ,

C2. 5al kanedi yiy

Cl. 6al kyl oxycaP ?)rginn?/%g’rlnq%%}xéen {{@Bqn earrg(%g}@lwy lﬁgjd? '%) apd (ﬁf&?'%’%y,

Cl- 6al kyl, CL.6al ky‘PRSWal]ﬁé?fyTedaC%b)k@qlo & sakyl @itrog amkng, bx@roxy,mqsﬁl«kyl-

v o kS b b R A
t aken toget her forn%/ Véalugﬂ’t ﬁﬁyt’é?ﬁc%‘?‘)‘fy&ﬁﬁﬂi"éy Creley)r agpdedioh s i s 4

or 5, R6 is hydrogeﬁmnnﬁlia. al kyl, fornyl, hydroxyC -6al kyl, CL.6al kyl carbonyl
or 35 Cl1_6al kyl oxycarbonyl ;Z2 6 DEC 2063 WD 01/ 00612 PCT/ EPOQ 05675 - 62
aryl is phenyl or phenyl s%uted with 1 or nore, such as 2, 3 or 4,
substituents selected fromh , hydroxy, C,_6alkyl, hydroxyG -6al kyl,

pol yh?' od . 6al !<yl »@ﬁ#emck 1366 %PéY—*Oﬁ%kSHRSb %Hggy(l}}l (91 5Hkn] dl\mf)&-! or

razi nyl , r|da2|n
Py yi. by IR6-C) ealkyl:
20  Qis aradical of formula
R4
4 4 [
R i R*—N X'— i I
R*¥—N—Alk—x!—  R*—N—C(=0)=—Alk——X— "
{CHy), (CHZ}U
(b-1) (b-2) (b-3) (b-4)
v! CH—x'— y! N—x2— y! CH—x— y! N—x2—
7/ Id
\(CHz)v \(CHz)v v v
(b-5) (b-6) (b-7) (b-8)

wherein Alk is C, ¢alkanediyl;
Y' is a bivalent radical of formula ~NR?- or -CH(NR’R")-;
25 X' is NR*, 8, S(=0), S(=0),, O, CHa, C(=0), C(=CH,), CH(OH), CH(CHj),
CH(OCH3;), CH(SCH3), CH(NR*R®"), CH,-NR* or NR*-CH,;



2. A conpound according to claim| wherein -a' =a2-a3=a4- is a radical of
formula (a-1) or (a-2). 3. A conpound according to claim1l or 2 E g [ﬁ'
is phenyl optionally substituted 10 with hal o, Cl-6al kyl or Cl-4ai y[fE Q)g

or pyridyl optionally substituted with 1 or nore SUbStituW g;f,ged from
- bal ky

ary1Cl- 6al welos09612 C3_6al kyl oxyCl al kyl, aryl, nono-or di( ) am no,
C(=0 -NR5cR5d, halo or Cl_bal kyl. 4. A corrpound according to any one of
clains I to 3 wherein Gis Cl.4al kanedi ylg;. 15 substituted w th hydroxy,
Cl- 6al kyl oxy, HQ(-CH2-CH2-O "-, Cl. 6al kyl oxy(-CH2-CH2-O "- or

ary1Cl. 6al kyl oxy( 2- u 3 ylone of
clains 1 to 4 \/\/nerCHFls ler?‘go?%&ikaé( C@% ‘r‘%ﬁ&?@%s%hgrﬂ vis 2 and
Y is -NR2-. 20 2562, ¢enppund according to any one of claims | to 5
wherein X |s NH or .CH ;.Or conpound according to any one of clains 1 to
6 wherein R2 is hydtider % .10al kyl susbstituted with NHR6 wherein R6
i's hydrogen or Cl ﬁallslzwréxgmlar bonyl 8. A compound according to claim1

wherein t hse H}E} atc(r§}r] At dnd the carbocyclcs and the heterocycles defined in
3-ne

1-(2-am no- E%} % eri ed b
et éloxyrret hyl ] - | Hberﬁélicﬂf' éPa%)oEb gl am?%@y hn( Y {"’5@ ﬂ;{?ay?"p? Ml%%eﬂa:wl [)y 4-
pi peri di nyl ] - 1- [ et hpwih-mweproyise ﬂ@apwhc:dR yslh)yd@txbiWF4 galkyloxy, then
H-benzi m dazol - 2- am N 30&{}#8 ZHH{I osmon relative to a nitrogen atom,
()-N[1-(2- ami no- 3-1B -4- g{g gr %%&2% Tkyloxy
met hoxyet hoxyyi(ls(frnaiaﬂtyhed.’i_’}dpwﬂiﬂmt?ﬁ/W)‘ E'fh%‘]’ YR Tl STY 2- ani ne; N-[
1-(2- am ng- 3; 2}&3{@ ]t}ggrargmydlkjlfhﬁa (IM(e(EHz CH,-0),-, Cr.salkyloxy-

-[ (2- et hoxye 11; ‘(é }/ d(l: k%r&th - 4- et hyl -I H benzi
m dazol - 2- anﬁﬁ%ht héy 8& uﬁ&‘g erY Ry (A) % L gqgll h&nAm n
0-3-neth vyl buWhg)aﬁmmqyenia lﬁhtcrﬂ%lcle]or aryls sa[cblneﬁfaszw eeReiis: lf?‘:eﬁ pipe
E)g/r :\f“[ lnyl()zrre:n% IS;” &yllrr%q - 2R agglfp)q hay.g}r - @ireny), tetrahydrofuranyl,

-(2-a erl i Q

di nyl ) net hyI ] xmewluem Mh‘@&%‘ﬂlel 2"‘3’1‘?{;’%@]‘”(‘1 ﬁz%_ Pl iRKaboly)
1- (2dam ln) i 5&1)(;{ L@yﬂd)eaéh ﬁutaecyclwhnmybﬂtmj:all)[bﬂﬁ!@k‘%@@dg\)’é%’ﬂf ?:21:; ,

ridinyl)net enzi.m lo - am no- 3-
het hyl but yl) - 4’%4 &MmorgsAgh ‘1"% ‘425“%%&“@‘?%#{&* ﬁaq ydw}{gl%l)
| H benzi mi dazo;lyaﬁb GarbEXy, Z0eky] @kl salkyT hio CLAA A
[(A), (R]-N[1 f aﬂ%ﬁ%@@?ﬁlﬂ)ﬂ&ﬁhﬁﬁbiﬂh@ﬂkﬁ' ihofiehdiG (8! kybrmya, mono-or

d | t on 1
Dy L oo b namaoc i o AR SIS Ronytaine.

(6- br ormy 2-Eydaikei-50k l\m’hmrymhm ey lomyepsbamyl: 2C€rr9)r%R5cf‘§d N [
I2 am noet “%l‘gbgnﬁgﬁzﬁ?- 99' ﬁ%ick'C:!Hz[-éﬁz-@ghC(Elyﬁﬁlkbmy()-(:ﬂ-zﬂ‘h@]n 2- pyri d| nyl ) me
| -

5 1HDb ] -
N- ] (2-am ngm@jﬁglkﬁo@(ﬂgg-g}lhﬁ),] aﬂdﬁr@%‘n 8)1291((81_(,alky1)am1n0( -CH,-CH3-O)y-;
| -

met hyl - 2- pyri dédgyln),ﬁm?aydehﬁ)usl-merHDM :dazol - 2- am ne nonohydrate; ()-N[1-(2-

3-net hyl byt yl ) - 't Hiny2-
o o b L s et et
()- N[ 1- ( 22mni mﬂ@p;pa:mhﬁwwmgqlqalmﬁwewcdwﬂ ), or Gt

dinyl]-1-[(2-e m;ﬁgq WRERYdcord, Byifd ggi-lfmyntl) subbtitpeitselepied from amino,
Y

benzi ni dazol - 2- O
met hoxyet hoxy) bﬁdrﬁﬁt ﬁw R A e Gl U SR i N O
1- (2‘ C,.¢alkyloxycarbonylamino, aryl and aryloxy; - i
am no- 3- net hyl but i i-d,(Ske Paatliytlorany)Cots ORBt hyl ] - 4
-met hyl - 1H be% %L%ia% f)_@_@l‘dx? & a]k%oﬁg((sr a%leﬂiﬂ[ﬁ?i? (R]-N[
1- ( 2- am no-38- m& hg,lpm%gp)cmalkyl or k

R* R*® R* and R each independently are hydrogen or Ci.¢alkyl; or

R>® and RSb or R* and R>® taken together form a bivalent radical of formula -(CHz)s-

1-[
1-(
t hy
[

wherein s is 4 or 5;
Réis hydrogen, C;-salkyl, formyl, hydroxyCl_(,alkyl, C.¢alkylcarbonyl or

35  C,.¢alkyloxycarbonyl;



pi peridinyl]-1-[(6-brono-2-pyridinyl)ethoxynethyl]-1H benzirni dazol -2-am ne
o ()-N 15 ZEQ]EE 2003

1- (2-am no- 3- net hyl butyl ) -4-pi peridinyl]-1-[(6-brono-2-pyridinyl)ethoxynmeth
yl']-1H benzi m dazol -2-amne; a N-oxide, addition salt, quaternary am ne
or stereoch®®eHl0blz | soneric formthereof. 9. A conpound as PETAMEES6Ih any
one of clains 1 to 8 for use as a nedicine. 20 10. A pharnaceuti cal
conposition conprising a pharnmaceutically acceptable carrier, and as
active ingredient a therapeutically ef fect%e amount of a conmpound as
described in any one of clains 1 to 8 25 11. A process of preparing a
conposi tion asiTiiaphgsyl erphenylisabstituted with d oF arare.sych # 3. Raar 4, substituents

phar maceut i caldelecRE GRRBE b, yaaxK] @{_6aik§'],ih?@ﬂoﬂ?@@éakymg&%amth]l@yl, and

t her apeuti cal Ié( ﬁ(f{ecllve amount of a compound as described in any one of
claims 1 to 8. 12" YR internediate of formula i RL GN 30 ~a2 P-Q -~ 11 13
with R, G andHetal paiiyhdyarididdf pyrednydspyridazihgdi m 1, P being a protective
group, ands Q being defined as Q according to claim1l provided that it is

devoi ded of t or supstituent. 4"a a 26302C 20 612

PCTT EPO0) 05675 - baoipmieeBHia: sl e s e o o s L,
(1X) N 4%3 w thriRa-2).G and - al =a2-a3=a4- defined as in claim1l1, and (O=) B
bei ng a carbonyl derivative of Q said Q being defined according to claim

1, provided that,it | devai.de g -R?Bl;'iﬁqo hbA opBbaly shb&itied 14
An i nt er medi a?% %‘FETE(?J%@I% %P n(gl 9618{:7 F2 I\J\ﬂje. ) _{sa{LgE% °£_§ X%SI ) ©
10 with halo, Cygalkyl or C,salkyloxy; or pyridyl optionally substituted with'l or more
substituents selected from arylC,_¢alkyloxy, C;.salkyloxyC;_¢alkyl, aryl, monec-or
di(C).galkyl)amino, C(=0)-NR*R*®, halo or C, satkyl.

4. A compound according to any one of claims 1 to 3 wherein G is C, 4alkanediyl
15 substituted with hydroxy, C,.ealkyloxy, HO(-CH;-CH3-O),-,
C.salkyloxy(-CH3-CH,-O),- or arylC,_salkyloxy(-CH;-CH,-O),-.

5. A compound according to any one of claims 1 to 4 wherein Q is a radical of formula
(b-5) wherein v is 2 and Y' is -NR*-.

20
6. A compound according to any one of claims 1 to 5 wherein X' is NH or CH,.
7. A compound according to any one of claims 1 to 6 wherein R? is hydrogen or
Ci.10alkyl susbstituted with NHR® wherein R®is hydrogen or C,.galkyloxycarbonyl.
25

8. A compound according to claim 1 wherein the compound is
({A),(S)]-N-[1-(2-amino-3-methylbutyl}-4-piperidinyl]-1-[(6-bromo-2-pyridinyl)-
ethoxymethyl]-1H-benzimidazol-2-amine; {(A),(S)]-N-[1-(2-aminopropyl)-4-
piperidinyl]-1-[ethox y(6-methyl-2-pyridinyl)methyl]- 1 H-benzimidazol-2-amine

30 {(compound 75); (x)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyi]-1-[(2-
methoxyethoxy)(6-methyl-2-pyridinyl)methyl]-1H-benzimidazol-2-amine; N-[1-(2-
amino-3-methylbutyl)-4-piperidinyl}-6-chloro-1-[(2-methox yethox y)(6-methyl-2-
pyridiny)methyl}-4-methyl-1H-benzimidazol-2-amine trihydrochloride trihydrate;
[(A),(R)]-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]- 1-{ethox y(6-methyl-2-

35 pyridinyl)methyl]-1H-benzimidazol-2-amine monohydrate; (+)-N-[1-(2-aminopropyl)-
4-piperidinyl]- 1-[ethox y(6-methyl-2-pyridinyl)methyl]-1 H-benzimidazol-2-amine;
[(A)(S)]-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-1-[ethox y(6-methy}-2-
pyridinyl)methyl]- 1 H-benzimidazol-2-amine monohydrate; (+)-N-[1-(2-amino-3-
methylbutyl)-4-piperidinyl}-1-[ethoxy(6-methyl-2-pyridinyl)methyl]- 1 H-benzimidazol-



4* awth R, Qand -al=a2-a3=a4- defined as in claim1l, and (O=)& being a
car bonyl der| vative of G said G being defined according to claim1763@C 2003
15. A process of preparing a conpound as claimed in claim1, characterized
b a) reacting an internmediate of formula (l1l1-a) or (ll-b) with an :
intermediate of formula (I11) (1) (n-b$3- 15 with R, G Q and

-a' =a2-a3=a4- defined as in claiml1l, and W being a sui tabl e | eavi ng group,
in the presence of a suitable base and in a suitable reaction-inert

sol vent; b)2-demme {@0t(RgV-dh-(2-ameropexpybtdepiperidioylinit [athOx x(H-r@etBylBEEC 2003 WO
01/ 00612 -6 as in
claim1l, H%@%ggﬁ?éﬁggzggﬁ%z B!'a?gglrl nﬁﬂg%yd?%t a(rr?g@ga@vﬁngﬁgétﬂﬁg# R2 or
at | east onpipRadigyibd t[{G-bromo- Zﬁymdﬂaﬁj@xyn@ 1]-Pboreimiglazolgr-emingt (2eV-gr oup;

c) depr ot ecgy r | ./R1 1N
PN (1 ggarﬁ'ﬂget@?h‘?(% 1J- et é?l‘?(gcy@&lgxﬂgi ﬁ@fh%b%mﬁhﬂ‘yﬁ)nc R
with R,5G Idﬂwnmandaagl 23ene; [E (SN UL IH@-amineprapyh- -pipgrdn e et ®ned as

Q accordi nge Hh}l)ﬂémyl]qgﬂbéﬂmﬁxdﬁigolqtmﬁheI ﬁl@ﬁéh}@l&ﬂe Re)-aulisi tuent is
hydr ogen, Q%"P%\? %M@g def}-1 3s ?1 rowt écﬁ) %2 and P being a
protective g REHPHY 1r‘i‘yl [e( Ho'E 8’f3’) 1MV R / G 1 N
conpri ses apyridisydjrhidting] pO-namyd,3 Himibladoyd, 5{blpyaidin-2-hmine; (+)-N-[1-(2-amino-3-
methylbutyl)-4-piperidinyl]-1-[(2-ethoxyethoxy)(6-phenyl-2-pyridinyl)methyl]-1H-

10 benzimidazol-2-amine; (x)-N-[1-(2-aminoethyl)-4-pipenidinyl]-1-[(2-
methoxyethoxy)(6-metyl-2-pyridinyl)methyl]-1H-benzimidazol-2-amine; (x)-N-[1-(2-
amino-3-methylbutyl)-4-piperidinyl]-1-[(6-bromo-2-pyridinyl)ethoxymethyl]-4-methyl-
I1H-benzimidazol-2-amine monohydrate; [(A),(R)]-N-[1-(2-amino-3-methylbutyl)-4-
piperidinyl]-1-[(6-bromo-2-pyridinyl)ethox ymethyl]-  H-benzimidazol-2-amine; (+)-N-

15 [1-(2-amino-3-methylbutyl)-4-piperidinyl]- 1-[(6-bromo-2-pyridinyl)ethoxymethyl}-1H-
benzimidazol-2-amine;

a N-oxide, addition salt, quaternary amine or stereochemically isomeric form thereof.

9. A compound as claimed in any one of claims 1 to 8 for use as a medicine.
20

10. A pharmaceutical composition comprising a pharmaceutically acceptable carrier,
and as active ingredient a therapeutically effective amount of a compound as

described in any one of claims 1 to 8.

25  11. A process of preparing a composition as claimed in claim 10, characterized in that,
a pharmaceutically acceptable carrier is intimately mixed with a therapeutically

effective amount of a compound as described in any one of claims 1 to 8.

12. An intermediate of formula

|
/R
A i
N a§az
P—o—4Q || Lk (V)
10 N a4

with R', G and -a'=a’-a’=a’- defined as in claim 1, P being a protective group, and
Q) being defined as Q according to claim 1 provided that it is devoided of the R? or
R substituent.



wth R, G and -a' =a2-a3=a4- defined as in claiml1l, and H2ZN-Q@ bei ng
defined as Q according to claim1 provided that both R6 substituents are
hydrogen or R2 and R4 are both hydrogen; e€) R GP\ Na \a2 I\I-nggq][:_[lzz/ﬂﬂj
N | a4~ deprotecting an internediate of formula (VI) (V) 2 6 DEC 2

01/ 00612 - 66W® §1J0063CT/ EPOO/ 05675 with R, G and -a' :a2-a3:a§mgqsﬁd,d3@§

in claiml, and H2ZN-@ being defined as Q according to claiml provi

that both R6 substituents are hydrogen or R2 and R4 are both hydrogen, and
P being a protective group; deprotecting ardi nternedi ate of fornmula (VII)
or (MIl) REGG1~-Nat' -QN\a2 (OH)-- ( (OPHQI'"Na31 NP\ ~a2 a R
(1-a-2) RL G 13 Aninermediate®f formiPN- Q2- (OH)-(~ NNQ@ (OP)---(\ | 13 P"
N~ a R‘

N a‘\\az
(0=Q5~4, I l5 {5
N I

with R', G and -a'=a’-a°=a"- defined as in claim 1, and (O=)Q; being a carbonyl
derivative of Q, said Q being defined according to claim 1, provided that it is
5 devoided of the -NR’R* or -NR*- substituent.

14. An intermediate of formula
Rl
{
(0‘)?2

a
2
a
— | I B! XX

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
15. 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
(I
RI—G—w,
a\ 2 H
{111) R
1
N2
(1-2) 1 I
P @
N a!\ag
A f T
NT ™t (i
(II-b)
15 withR, G, Q and -a'=a’-a’=a"- defined as in claim 1, and W, being a suitable

leaving group, in the presence of a suitable base and in a suitable reaction-inert
solvent;

b) deprotecting an intermediate of formula (V)



a (MIl) (1-a-1-1) wth R, G and -a' =a2-a3=a4- defined as in claima1,
HQ.(OH) being defined as Q according to claim1l provided that RE(oH0]t

| east one R6 substituent is hydrogen and 10 provided that Q conprises a
hydroxy moiety, HZN-Q(OH) being defined as Q according to claim.]1

provi ded thasoiwosh R6 substituents are hydrogen or R2 and RET/ERPUOSATS: 1

- hydrogen and provided that Q conprises a hydroxy noiety, and P being a
protective group; g) amnation of an inte rredl ate of formula (IX) R~/ G
1i ti Ni anaonN adkz~ 2 am ~a2 (0--- )@B-41\\ | I3 ZN@B \ I N 4~a
N--1,4--' 15 (l-a-1-2) with R, G and -a' =a2-a3ga4- defined as in claiml,
and H2N- @BH bei ng def iAed as Q according to cldim1l provi ded that both R6
substituents are hydragen gr R2 and R4 are both hycL and the carbon
adj acent to the nitro %»ing the R6, or substi tuents
contains at | eash@%géﬁ —r‘n"t‘h'e—"pr gsehc ,saml tabl e 20 am nation
reagent; h) reducing Fredi ate of for mul aN & b 01C 29U3 WO

01/ 00612 PCT/ EPO0/ 05675 -67 R G 1 N, /ate 2 reductlon (X} (l1-a-1-3) with
R, G and -al =a2-a3=a4-0\defined as in claim1, afd® H2N CH2- Q4 bei ng
defined as Q accQ{t]gan; taq chraimil pueniaded if Baim quweangesﬁxaedaﬁ:az NH2

moiety, in the presence of a sujtable jyedu
i nt er medi ate of acgvrﬁrmgao ¢liaimy) preyvided “‘Gth?/’l atgﬂqm/cﬁf fugsuﬁlf(cn% 3 H)(\gkgl

I P being a protective group;

5
¢) deprotecting and reducing an intermediate of formula (IV-a)

H
R‘ R
! G

\ iy
N -..\az
3
P—Q1a(CH CH)—<\ I ! e H-'Q| \ I (13

(IV-a) (l-a)
withR!, G, and -a'=a’-a*=a*- defined as in claim 1, H-Q, being defined as Q
according to claim 1 provided that R2 or at least one R® substituent is hydrogen,
10 Q.,(CH=CH) being defined as Q, provided that Q; comprises an unsaturated bond,
and P being a protective group;
d) deprotecting an intermediate of formula (V)

1 R!
G/R G/
\ ] \ 2l
N W N gt
o | T BN \ | NE
N P 4’
a
© 8] {(I-a-1}
with R}, G, and _a’=a’-a’=a*- defined as in ciaim 1, and HaN-Q2 being defined as Q
15 according to claim 1 provided that both R® substituents are hydrogen or R? and R*
are both hydrogen;
e) deprotecting an intermediate of formula (V1)
]
/R‘ R
G G
\ } \ a
P N a‘\\ag N Ry?
ok X — e
N e &



N a2 reduction N a2 NC A<\ ,3 HaN-NCH2-@~\ | 13 N s amoni a/ Cl_Sal kyl OH
Na-a (I a 1-3-1} (X-a) wwth G and -al =a2-a3=a4- defined as in claima1l,
H2N- CH2- 4 being defined as Q according to claim1 provided thdatb 8C 2003
conprises a -CH2-NH2 noiety, and R being defined as R according to claim
| provided whahmoedi2conpri ses at | east one to substituent, | RCTERIGHS6Eence
of a suitable reducing agent and suitable solvent; ) am nation of an
intermediate of formula (XI) RRLGGo Na~~ Na\2\ L~ru-n._/ 111 I 1
U -ru_-runu-ru_---n. --C, | 3 a-~aa~ (X (l-a-1-3-2) with R, G and
-al =a2-a3=a4- defined as in claiml, and H2N CH2- CHOH CH2- 4 bei ng defi ned
as Q accordi ng t evidi Rl, B, dndpradva’ehdeh’t dedine@as ongdaiits bsind HiN-@GHRingHdefnegHe QNH2
noiety, in the pr of; .- |1 ] I, Qa0 ty.: th an
"t or wedi at e of " riag st PibhRR BudBUng {4 ERGERInagin bERTMNT 20

G C, - 4al kyl - CH2 are bath hyduoggn, a1 P being 3 potegtinemop®03 WO 01/ 00612

PCT/ EPOO/ 05675 -68 1) 5 with R, G and -a'=a2-a3=a4- defined as in claim
1, and H C5=0f) QUepritaegng ef imathedias dfamada (Whgort(¥ ) ai m 1 provi ded that R2
or at |east one R6 substitugnt is fornmyl; am nation of ah internediate of
formula (XIH) by reactiongfith an internmediate of -a- cinvnation

\ | \ al
N a% 2 N \32
Py
P—Ql-(OP)—<\ I l, ——— H—or on—4 I Iy
N T N &

(VD) {I-a-2)
R! R
¢ ¢
13
) I% 1Y
N—Qz-(OPr-—< |, = H;N—Qy (OH)—-< |
e \N . P s \N ] @ s

(Vi (La-1-1)

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
10 provided that (} comprises a hydroxy moiety, HN-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 2
protective group;

g) amination of an intermediate of formula (LX) |

R! R

/
/
G G

. \ 1
N al‘\‘ai amination N ] N
- HaN— H-<
o=l T TN

a

(IX) (I-a-1-2)
with R!, G, and -a'=a*-a’=a"- defined as in claim 1, and H,N-Q;H 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 RS, or R?
and R* substituents contains at least one hydrogen, in the presence of a suitable

15

20 amination reagent;
h) reducing an intermediate of formula (X}



(O=)B\ 13 + R23-NH2 N formula (XIV) R G 1 1 (XIIl) (XIV) (l-c) with
R, G and -a'=a2-a3=a4- defined as in claiml1l, and Rea- NH-HQS bein 2003
defined as Q according to claim1 provided that R2 is other than h Q)E(Een
and is represented by Re, R4 is hydrogen, and the carbon atom adjacent to
the nitrogenyogimdgaearrying the R2 and R4 substituents, car rpcSEmbAsSE7aL

| east one hydrogen atom 10 in the presence of a suitable reducing agent;
m reducing an internediate of formula (XV) RL/ GN (R6')2N

f(C-gal kyl)-NHH®B\ C(=0) OCl-4alkyl N 15 38-n) R G 1 1 a\a2 reduction N
a2 13 (R6)2N ~(GL 9alkyl)-NH HQS 13 a CHOHNa4 a (XV) wth R, G and
-a' = a2-a3=a4- defined as/Rf n claiml1, and (R6)2N-[ (Cl-9al kyl )}BHZO—H - NH- HQB
bei ng defined as Q accor<§li ng to claiml provided that R2 isGother than

hydrogen and is represenied ¢3- 10al kahiegatbstituted with I§~I( &and W th

hydroxy, and the qajdo@n.ﬁato caf ryi n.g_tJle_h.)Ld.L.Qxy,H,ﬁ.ami_a@{Is twWo
hydr ogen atons, and prdov\ uﬁét R4 is hydrogen, and t edca€l af;,ir?(’)m
adj acent to the nitrogen atonmicarrying the R2 and R4 substituents, carries
also at |east one hydrogegjatom w th a suitable reducing agents-3)
deprotecting an internedi ate o o la (XVI), (XVI-a). or (XVi-h). (A-OP),,
Rgg 01 R g wi}hnliq,G, and —af=a§-a{=rfriy- defigﬁed as) in cgairn I, ar%d HzN-%Hg—Q.‘lpemg )
defined as Q according to claim 1 provided that Q comprises a -CHp-NH; moiety,
in the presence of a suitable reducing agent;

5 1) reducing an intermediate of formula (X-a)

/R"—Cr(,a!kyl—OH /R"—cl-éalkyioxyc,-ﬁalkyl
] ]
i . 1
N g2 reduction N 2
NC—Q—q, I !3 »  HyN—CHy—Q4 ] !‘3
N A5 ammonia/C4.galkylOH N e

(X-a) {l-a-1-3-1}
with G, and -a'=a’-a’=a*- defined as in claim 1, H;N-CH,-Q4 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

10 substituent, in the presence of a suitable reducing agent and suitable solvent;
j} amination of an intermediate of formula (XI)
R R
/ /
G G
\ 1 \ ol

O N. a\\az N \\\22
ﬂ—CHz'—Qa'_<\ | ], — H2N~CH3—CHOH—CH3—Q4'—<\ | 1
N 3443 N ad" 2

X1 {I-a-1-3-2)

withR', G, and -a'=a*-a’=a*- defined as in claim 1, and HoN-CH;-CHOH-CH;-Q«-
being defined as Q according to claim 1 provided that Q comprises a
15 CH,-CHOH-CH,-NH; moiety, in the presence of a suitable amination reagent;
k) reacting an intermediate of formula (XII) with formic acid, formamide and

ammonia
R' P
< T
\N a-l\az ﬁ N 2
C;-4alk)”_C"CH2_Q| \ I I3 ——mere i H_C—Q] \ I 13
(lll) N a{/a N 3‘(’

(XI1)



G N R2a-NH H®B<\ (1-d) (XVI) 2 6 DEC 2403 WD 01100612 -69 HQ I (XVI-a)
ll1~~ , AA~Ra-A--GP G11 N a\2 P-O--GII | H-Q 3 Va5 I%C-?ﬂ}lﬂ
510 with G and -a' =a2-a3=a4- defined as in claim1, and H QL bei

defined as Q according to claim1 provided that R2 or at | east one R6

substi t uenh%%glé@g%r ogen, and R2-(AO0OHW Ra-(AOH?2 ,Ei,‘@}bgg.,g\- OH3
su ‘

bei ng defi according to claim1l provided that R 1s stituted
wi t h hydroxy, hydroxyCf-6alkyl, or HQ(-CH2-CH2-0),-, with w being an

integer from1l to 4 and P or Pl being a sgitable protecting group, with a
suitable acid. o) amnation of an internediate of fornmula (XVIl) RL /R1L /

G C-4al kyl-O- - "G Xind)-al=pt LR ] i 124nd MED Petnddcfined 1 |
N fa - | N (XVI Pt (19;}!“3‘.1) T og%%%%s ’ﬂch‘“ ’ 6d )@' _g%
as Q according to claim 1 provided that R” or at least one R” substituent is formyl;
1) amination of an intermediate of formula (XII) by reaction with an intermediate of
formula (XIV)

! 1
/R /R
G G

\ 1 \
N N2 amination N aI\az
o o Y
N a(, N . ﬁa
(xm) (XIV) ()

with R', G, and -a'=a’-a’=a’- defined as in claim 1, and R*.NH-HQs being defined

as Q according to claim 1 provided that R? is other than hydrogen and is

represented by R?, R* is hydrogen, and the carbon atom adjacent to the nitrogen

atom carrying the R? and R* substituents, carries also at least one hydrogen atom,
10 in the presence of a suitable reducing agent;

m) reducing an intermediate of formula (XV)
R! R}
/ /
G G
\

1 \ 1
N 8,2 reduction N Ay?
(R“);N;(c,-galkyl)—wu—-ﬂ%(\ I P (R“)ZN—;(C,—galkyl)-NH—HQs N | A3
C(=0Y0C-galkyl N Wl CH,0OH N "

withR!, G, and -a'=a’-a’=a*- defined as in claim 1, and
(RG)ZN-[(Cl.9a]kyl)CH20H]-NH-HQs being defined as Q according to claim 1

15 provided that R? is other than hydrogen and is represented by Cj.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
least one hydrogen atom, with a suitable reducing agent;

20 n) deprotecting an intermediate of formula (XVI), (XVI-a) or (XVI-b)

(?—O—P)w EA"—O_H)W
1 la
G/R a G/R
\ 1 \ 4l
N a"\\az N 2
P—e—4 l, — o= || I
N 34'? N a(

XVl (1-d)



O-H I A-0-H Al . AOH G111 N - a\2411- a3 a (1-d-2) N
-~f2RAN--1-Alk-XL A\ ONwth R, G -a =a2-a3=a4-, Ak, X R2 andyf4c( 1003
defined as in claiml1, in the presence of a suitable am nation agent;

am nation of an internediate of formula (XIX) / RL/ Rl Nagfé_r @fo 75

gal | cy3- NI i WONO§6IZ 3, 06N H - - - - QBN- CHZ CI - 3al kyl -- NR s- - ( JE% ( XX)
(I-P) Nwth R, G and -al=a2-a3 =a4- defined as in claim1, and

QN CH2-Cl1. 3al kyl-NR4 2 6 ~~[ MB WO 01/ 0%9_12 PCT/ EP60/ 05675 -70 bei ng
defined as Q according to claim1l provided that in the definition of Q X2
I's C2-4al kyl -NR4, inpt-hg presence of a suitable apgnation agent; Qq)
deprotecting an interri)edi te of formula (XXI) Rl?l—p-.bl;LHN ~a2 a~'2 ~ a3
10 NI~ a3 Q 1 TI1 P4l,~aa (XX) (1-gq) 5 wah,R, Q and

-a' —a2-a3=a4- defined as.fn claim1, and HO Gl bejsig defined as r) G
according to claim1l prcﬁ(i ded that Gis substitutead witalh hydr oxy or

N a2 N 2,2
P—Q1—<\Nj£ ,,33 — H"'-Ql_<\ /vll\ ‘413
a a

4 N
(XVI-a) (I-g-1)
0, )ii | A—O0—H
A-;Rla_A_O_p SRM—A—O—H
g g
1
N | N7 N a\?z
P—Q|—<\ |, ——™ H—Q1_<\ 3
da
a(,a N a(
(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,
hydroxyCj.salkyl, or HO{-CH,-CH;-O),-, with w being an integer from 1 to 4
and P or P, being a suitable protecting group, with a suitable acid.
o) amination of an intermediate of formula (XVII)

1
/RI G/R
G
\ I \ al
N a\az N ‘\\*az
C1'4a1kyl—“0—C-Alk—X]—<\ I |, +R?R*N—H —i--FizFI‘*N-—ﬁ')"le““X S ,!13
g N ad”a 0 N a(
VIl {Xvi I
10 xvi (Ie)

with R, G, -a'=a%-a’=a’-, Alk, X' R? and R* defined as in claim 1, in the presence
of a suitable amination agent;
p) amination of an intermediate of formula (XIX)

i 1
R R
g g
1
0 N ali-\ 2 N ﬂ\\ 2
i 4 a 2
H—C—Cj-alkyl—NR ——<\ | |, +QgN—H —"'QSN—CHZ—CI—_;alkyI-—NRL—<\ | l5
N Wi N 0
-
(X1X) o) o)

15 with R!, G, and -a'=a’-a’=a"- defined as in claim 1, and QgN-CHg-C1-3alky]-NR4



HO (CH2CH2O-) b; reducing an internediate of formula (XXII) H &-OH (XXu@
reduction 10 with Rl, Q and -a' =a2-a3=a4- defined as in claim]1l, Zaﬂﬁl

H G- OH being defined as G according to claiml provided that Gis
substituted with hydroxy and the carbon atom carrying the hydroxy
subst it uent wee0&2 al so at | east one hydrogen, in the preRaiEPogPs63s

sui tabl e reducing agent. 15 and, if desired, converting conpounds of
formula (1) into each other fol I ow ng art- known transfornmations, and
further, if desired, converting the conpourfts of fornula (1), into a
therapeutlcal |y active non-toxic acid addition salt by treatnment wth an
acid, or into a thenzgefined@al accerdingve clabn-ltpxvidedbhgeindbridalingionsef|Q. Xpyis
treatment with a Sase, l@kl‘Rdcﬁﬂ}S@b&@ér%coFQQN%iéd?ﬂnﬁtﬁtﬁx #ehd addition salt
forminto the 20 free base by treatrreﬁoé@ PFSA kali, or converting the base
addi tion salt @htFPeEctnEsn 1"'&51‘?11‘5590 PR t h acid: and, if desired,
preparing stereochemcglly isomeric forns, negal conplexes, quaternary

am nes or N oxide forn% t hereof. 16. A product Icont ai ni ng (a) a conpound as

defined in claim&~ (b) anot her 25 ant Wnﬁ | cenpound, as a comnbi ned
preparation for si rrult e , Separate or se ab,2use in the treatnment
or the prevention ir | ﬁf ectroms—28 71 l;? A pharmaceuti cal
conposition conpri s hﬁlalrmceut ically acce &carrier and as active

ingredients (a) a corrpound as defined in claim 1] nd (b) another 5
antiviral conpound. 18. 3%k of a corrpound according to any one of clains 1

to 8 for the manufacture of a 1c anent for the treatnent or the
prevention df RespMhRorQ. Syraye-al=avidefiged asipsiaimdn and HO-G; bemg defined as

G according to claim 1 provided that G is substituted with hydroxy or
HO-(CH,CH;0-),;
r} reducing an intermediate of forrnula (XX1I)

i y
(0,)62 H—Gz-—OH
1 reduction
3 —
H\I H\I
(XX (I-q-1)
10 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
carbon atom carrying the hydroxy substituent carries also at least one hydrogen, in

the presence of a suitable reducing agent.

15 and, if desired, converting compounds of formula (I) into each other following art-
known transformations, and further, if desired, converting the compounds of
formula (I), 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

20 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

forms, metal complexes, quaternary amines or N-oxide forms thereof.

16. A product containing (a) a compound as defined in claim 1, and (b) another
25 antiviral compound, as a combined preparation for simuitaneous, separate or
sequential use in the treatment or the prevention of viral infections.
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composition comprising a pharmaceutically acceptable carrier

17. A pharmaceutical
) another

and as active ingredients (a) a compound as defined in claim 1, and (b

5 antiviral compound.

g to any one of claims 1 to & for the manufacture of a

18. Use of a compound accordin
Syncytial Virus

medicament for the treatment or the prevention of Respiratory

infection.

10



