-t- RESPI RATORY SYNCYTI AL VI RUS REPLI CATI ON I NHI BI TORS The present invention
is concerned with benzi m dazol es and i m dazopyridi nes having 5 antiviral
activity, in particular, they have an inhibitory activity on the replication
of the respiratory syncytial virus. It further concerns their preparation
and conpositions conprising them as well as their use as a nedicine. Human
RSV or Respiratory Syncytial Virus is a |large RNA virus, nenber of the
famly to of Paranyxoviridae, subfam |y pneunovirinae together with bovine
RSV virus. Human RSV is responsible for a spectrumof respiratory tract

di seases in people of all ages through'dUt the world. It is the major cause
of | ower respirat iA ‘.F}ﬁ?ﬁr ry i ekt od. Over half
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foll owi ng w nter on, .Re-infectiqopn with RSV js thus cp n, .despite the
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Infection with a virus from a given subgroup does not protect against a subsequent

infection with an RSV isolate from the same subgroup in the following winter season.

Re-infection with RSV is thus common, despite the existence of only two subtypes, A
and B.

i Today only three drugs have been approved for use against RSV infection. Ribavirin, 2
nucleoside analogue, provides an aerosol treatment for serious RSV infection in
hospitalized children. The aerosoi route of administration, the toxicity {nsk of
teratogenicity), the cost and the highly variable efficacy limit its use. The other two

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

Other 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.



EP- A-0, 307,014, WD 92 01697 descri be benzi m dazol e and i m dazopyri di ne
substituted piperidine and piperazine derivatives as anti histam nics,
antiallergics or 5 serotonine antagoni sts. The present invention concerns
t he use of a conpound for the manufacture of a nedicanent for treating
viral infections, wherein the conpound is a conpound of formula Rl / N
eta, Q<\ '\ 13 (1) 10 N a prodrug, N-oxide, addition salt, quatemary
am ne, netal conplex and stereochemcally isoneric formthereof, wherein
-31=a2-a3=a4- represents a bivalent radixal of fornmnula -CH=CH CH=CH (a-1);
15 -N=CHCH=CH (a-2); -CH=N-CH=CH (a-3); -CH=CH-N=CH (a-4); or
(CHE)CH (CH=L\$ KA D),005\8h €1 BP/A-€099)1 30y, Grogen 4809m Ematdesq;@di cal s (? 1), I(k a) 2),
a-3), (a- al ky
nitro, am no, ﬁpg&’g@@ﬁn@ Pﬁiﬁ%@éxgﬁ %8%?2?5 ?‘Lg‘f%ﬂbﬁzc%‘ 8’ 2)?3%66f

am noCl , 6al kyIf-P ArbH,016r WPT @697 Alebdrpk penzi mid@ioleGmid kipldazapyridine

6al kyl oxycar bﬂﬂ%ltut&&%ﬁér%%%d ffalexl&’lhe dé?fva@vcs E@Q‘ln‘ﬁﬁlanﬁlfncﬂc Qﬁtfﬁ'ﬂlzl%]cé of / taryl
25 wherein =Z =CH2, =CH-Cl-6alkyl, =N-OH o

=N- O Cl - 6al ky“lﬁmtﬁ”?es‘“?g?‘a% cal of f or rruI aRld R4 41RZNX~ Y /_x1-
R2-NAlk x R--NC(=O0-Ak-X- (CH" (CH)1 (h-1) (b-2) (b-3) (b-4) /™
[ "\ -3- []/]]/]Thepresehtlinvention concerns the use of a compound for the manufacture of a

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

formula

Rl
v
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a prodrug, N-oxide, addition salt, quatermnary amine, metal complex and

stercochcmically 1someric form thereof, wherein
1_.2 3

-a'=a’-a’=a"- represents a bivalent radical of formula

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

15 -N=CH-CH=CH- (a-2),
-CH=N-CH=CH- (a-3);
-CH=CH-N=CE- (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
20 optionally be replaced by halo, C,.qalkyl, nitro, amino, hydroxy,

Cisalkyloxy, polyhaloC, ¢alkyl, carboxyl, aminoC, alkyl, mone- or
di(Cy.salkyl}aminoC, galkyl, C,.¢alkyloxycarbonyl, hydroxyC, ealkyl, or a
radical of formula

Z
25 wherein =Z is =0, =CH-C(=0)-NR**R*®, =CH,, =CH-C4alkyl, =N-OH or
=N-0-C, galkyl;
Q is a radical of formula
R4
. '?4 1 ) T4 1 Rz-—r[l x! v/ -
RIX—N—Alk—x'—  R—N—C{=0)—=Alk——X—— (CHzl

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



Yl CHX- YN N-X2- Y~ CHX - Y1 X2- (CH)~ (CH2), (b-5) (b-6) (b-7) (b-8)
wherein Alk is C -6al kanediyl; Y is a bivalent radical of formula -NR2- or
-CH(NR2R4)-; X is NR4, S, S(=0, S(=0)2, 0, CH2, C(=0, C(=CH2), CHOH,
CH(CH3), 5 CH(OCH3), CH(SCH3), CH(NR5aR56) CH2-NR4 or NR4-CH2; X2 is a
direct bond, CH2, C(=0), NR4, G .4al kyl-NrR4, NR4-Cl.4al kyl; tis2,3,40r5; u
is 1l 2, 3, 4or 5 vis 2 or 3 and 10 whereby each hydrogen atomin Al k
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
proviso that when R3 is hydroxy or Cl 6a| kyl oxy, then R3 can not replace a

hydr ogen atom pn the a po ion rel to a niprogen atom Gis a direct
bond or Cl1-1og| kapediyl; 15 i.S aylnonocy-c;{u_c etero te selected from
pi peridiny), pN r)a2| nyI )c(i p)g(ta/z/nyl pyridgzi nyl, pyrimdinyl,
pyrrolyl, furany t et rahy b‘f ur anyI hi enyl , oxazolyl, thiazolyl,

i m dazol yI pyrazol yl, >%§zol yl, OX2 i azol yl, arpg i sothiazolyl; and each
het er ocycl e msngb %ptl onal I e substi tut ed with 1 wher e possi bl e nor e,
such as 2, 3 ng - gls ents selected from halo hydr oxy, am no, cyano,
carboxy, G 6al'Ryf" ”2 1% f"ky bxy, G -eal kyl thio, G, -6alkyloxyC, -6al kyl,

aryl, aryl Cv6al kyI 158 Pivatntgadika) pofegmulyRo Wecmﬁ) nmono- or

di (601I fkia: kyl %Jam Ino X PRR &, s@b)(ﬁk abkigl), mop@l_@ﬁbkahg%mptm@md 6al kyl ,
al ky c rbonyl a C

Cl 6al kyl o ycar bon;q:}?(%cé%‘éﬁﬁ 3)R§ %%F&W&ﬁ%#ﬁr o(-CH2-CH2-0)"

C, _6al kyl oxy(- CH2- ks @yiirect bendy CBL, GaDk WRSXGiaRHNRE I‘@#Z:xgylkyl and rmono- or

di (G . 6al kyl ) am no(t,@%-QHZsO) ;each n independently is 1, 2, 3 or 4; R2
i's hydrogen, fornyl, g al kﬂyg car bonyl, Hetcarbonyl, pyrrolidinyl,
pi peridinyl, hormopl’d ? C3. ZCycl oal kyl substituted with N(R6)2, or

Cl- | oal kyl subst i tutleélor\'mztnld N(R6)2 and optionally with a second, third or
fourth suhsti Lueeby e%a{?@ @ggn hloRITh A?mQan'aw&:bota dﬂés%&'the%re?& ab@kikd in

C2- 5al kanedi yl, piper.i I(bafaﬁu(gggwg%b- ﬁgﬁ (E% §13¥ %glﬁal WRFdERiaspd by

6a|ky|oxycarbony|aﬂ?
Gi-6al kyl, O .6al ky§oxjth theerpyb G, thailwigh ROTS hadrg 07 Gablikylosyyhen RR4an sothydr ogen,
Cl- 6al kyl or ar yl C're adeklydropé a:bMan Mo B JoRtoRMVeH FRGbhafdependent |y are
hydrogen or CIG isa dlrgct bondror C).10alkanediyl; _
15 R'is a monocyclic heterocycle selected from piperidinyl, piperazinyl, pyridy}, pyraziﬁyl,
pyridazinyl, pyrimidinyl, pyrrolyl, furanyl, tetrahydrofuranyl, thienyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, oxadiazolyl, and isothiazolyl; and each
heterocycle may optionally be substituted with 1 or where possible more, such as 2, 3
or 4, substituents selected from halo, hydroxy, amino, cyano, carboxy, C,.salkyl,
20 Ciealkyloxy, Calkylthio, C; salkyloxyCi galkyl, aryl, arylC,.¢alkyl,
arylC, ¢alkyloxy, hydroxyCi.salkyl, mono-or di(C, ¢alkyl)amino, mono-or
di(Cysalkyl)aminoC, ¢alkyl, polyhaloC_¢alkyl, C.¢alkylcarbonylamino, C.¢alkyl-
SO,-NR*-, aryl-S0,-NR*-, C_salkyloxycarbonyl, -C(=0)-NR**R*®, BO(-CH,-CH,-
O)yu-, halo(-CH,-CH,-0),-, Cyealkyloxy(-CH;-CH;-O),-, arylC, ¢alkyloxy(-CH»-
25 CH;-0),- and mono-or di(Cysalkyl)amino(-CHz-CHy-O)u-;
each nindependentlyis 1,2,3 or 4;
R%is hydrogen, formyl, C;.¢atkyicarbonyl, Hetcarbonyl, pyrrolidinyl, piperidinyl,
homopiperidinyl, Cs.;cycloalky! substituted with N(R(’)z, or Cy.palky] substituted
with N(R6)2 and optionally with a second, third or fourth substituent selected from
30 amino, hydroxy, Csqcycloalkyl, Cy.salkanediyl, piperidinyl, mono-or
di(Ci.salkyl)amino, C,4alkyloxycarbonylamino, aryl and aryloxy;
R%is hydrogen, hydroxy, C,.salkyl, Cyalkyloxy, arylC.salkyl or arylC;_galkyloxy;
R*is hydrogen, C;¢alkyl or arylC, galkyl;



Rya and R5b, or R5c and R5d taken together forma bival ent radical of
formula -(CH2), wherein s is 4 or 5; R6 is hydrogen, d.4al kyl, fornyl,
hydroxyd . 6al kyl , C-6al kyl earbonyl or 5 d.6al kyl oxycarbonyl; aryl is
phenyl or phenyl substituted with | or nore, such as 2, 3 or 4, substituents
sel ected from hal o, hydroxy, Cl.6alkyl, hydroxyd _6al kyl, pol yhal oCl-6al kyl,
Cl - 6al kyl oxy; and Het is pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl, 10
The present invention also relates to a nmethod of treating warm bl ooded
animals suffering fromor susceptible t0 viral infections, in particular
RSV infection. Said nmethod conprises the adm nistration of a

t her apeuti calﬂsyRen‘ i{e‘%h‘ﬁed éadgpltmg Rﬁenﬂ aﬁg?&g% r mil la (1) or a prodrug

t hereof, a N-qg<| de.form, a %a raceut 1 cal accep ta e acid or base
addition sal 8 #RiatsRn A1 Ranpkre osthsetogm ac?b‘i‘?‘f?l“b?@“‘é?‘ of forgplar-Edlakeni cal | y

i soneric form twhereaofisdnradm xture with a pharmaceutical carrier. A further
enbodi rrent of o I uq 1 1 of formula (I1")

R G P@dﬂig\‘éﬁ%}r, wgls)prwl%dg}:}%bﬁ @%pf)ggr u"g@%w oxi des, addition
salts, qua?t er n&lya k¥lpreybomst al  conpl exes and st ereochenical Iy isoneric
forms, wher eiafyligphead oapragtsubipneseit 5otmérkueinhs Nf3 ok @,rsmiudtmcntsﬂ-lzﬂ-l- CH=CH

(GO G ( 9“:3‘9":’5 R Rab i Sl R STy @ﬁ@%ﬁ‘%’faﬁ?‘g (D). (),

(a-3), (a-4) adfdsgksyviady optionally be replaced by halo, . 6al kyI

ni tro, am no,Haydsyeyl, pydnibihylopirkamyd pyrid2@lyy hal oCl- 6al kyl , car boxyl
am noCd . 6@ kyl, nono- or di(Cl -4alkyl )am nod . bal kyl, Cl -6al kyl oxycar bonyl ,

hydroxyd . 6al ’h}/e [jresgrrn ir?‘ventrlc?'ndalso relat%]; tofaome oaa ofztreatmg warm-blooded animals

3 suffering from or susceptible to viral infections, in particular RSV infection. Said
method comprises the administration of a therapeutically effective amount of a
compound of formula (I) or a prodrug thereof, a N-oxide form, a pharmaceutically

15 acceptable acid or base addition salt, a quaternary amine, a metal complex or a

stereochemically isomeric form thereof in admixture with a pharmaceutical carner.

A further embodiment of the present invention includes the compounds of formula (I')
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20 their prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and

(X}

stereochemically isomeric forms, wherein

) -a'=a’-a’=a’- represents a radical of formula
-CH=CH-CH=CH- (a-1)%
~-N=CH-CH=CBE- (a-2);
25 ~CH=N-CH=CH- (a-3);
-CH=CH-N=CH- (a-4), or
-CH=CH-CH=N- (a-5);

wherein each hydrogen atom in the radicals (a-1), (a-2), (a-3}, (a-4) and (a-5) may
optionally be replaced by halo, C, ¢alkyl, nitro, amino, hydroxy,
30 C,.satkyloxy, polyhaloC,_galkyl, carboxyl, aminoC,_¢alkyl, mono- or
di{C.aalkyl)aminoC,.salkyl, C;¢alkyloxycarbonyl, hydroxyC, salkyl, or a

A

radical of formula

aryl aryl



aryl aryl -5- wherein =Z is =0, =CH C(=0) -NRsaRsb, =CH2, =CH C, -6al kyl,
=N-OH or =N-OCl-6alkyl; Qis aradical of forrula R&A aal | R-NXI _Y
' ~X R2-N~_Alk X - R--NC(=0)-Atk-X - \(CHA (CH2)1 (b-1) (b-2) (b-3)
(b-4) 5 ~C1M /™ yHXY NX YCHX- Y N--X"'- (b-5) (b-6) (b-7)
(b-8) wherein Alk is C -6alkanediyl; Y is a bivalent radical of formula
-NR2- or -CH(NR2R4)-; Xl is NR4, S, S(=0, S(=0)2, 0, CH2, C(=0, C(=CH2),
CH(OH), CH(CH3), 70 CH(OCH3), CH(SCH3), CH(NR5aRsb) CH2-NR4 or NR4-CH2; X2
is a direct bond, CH2, C(=O, NrR4, C, .aalkyl-NR4, NR4-C, .4alkyl,;
tis2,3,40r5; uisl, 2, 3,40r5; vis2or3;an 15 whereby each hydrogen atomin
Al k and the car bocyc h de_e ned 3),
(b-4), (b-5), (b-6), L”?%“’ mM 8([)@@ i |on§1{fy%§ee'ﬁag§ac§déﬁyp R3: with
t he proviso that whedNi&: !saw’droxy or C1. 6a| kyl oxy, then R3 can not

repl ace a hydQoegendiaileffdrmulahe a position relative to a nitrogen atom Gis
a direct bond or C, -loal kanediyl; 20 R is a m)me)cycl i c heterocycl e selected

frompyridyl, pyrazinyl, pyrk#azinyl, pyrim djn yiLol yI azolyl and
pyrazol yl ; angz_g,hgﬁ( Qex_er Ch@;LgLLE‘C(WMQ.p.L*lQﬂm ICHy-)gUe stl t ut éd/\\%/rglﬁ‘ 1 or
wher e possible nore, such as 2, or 4, substituenidiysel ect ed Fbm hal o,

hydr oxy, am no, %/ano car box Cl 6al kyI C, - 64a] kyI oxy, C. 6al k(g/l‘t hi o,
C, - 6al kyl oxyC, - 6dP&yl . aryl, %A1 C .6al kyl, aryl C&8al kyl oxy, ®
hydr oxyC, . 6al kyl , nmono- or 25 di (C1. 6al kyl )am no, nono- or

di (C, . 6al kyl ) am noC, . 6al k pol yhal 6al kyl | kyl - car bonyl am no,
Gi - 6al kyl - SO2-NRAc-, arylf- Sh2- NR5" -leé I oxﬁﬁgn la_-C(=0 - NRscRsd
HO( - CH2- CH2- O SHrRIro( - &, 0) \m/ kyl w% CH2- 0) a-,
aryl C, . 6a] kyl ox{2CH2- CH2- §f'a« and “or di(Cl - yl ) am no( - CHo- CH2-On-;
(b-5) (b-6) {b-7) (b-8)
wherein Alkis C|galkanediyl,
Y! is a bivalent radical of formula -NR%- or —CH(NRzR“)-;
X'is NR*, S, §(=0), $(=0),, O, CHz, C(=0), C(=CH,), CH(OH), CH(CH3),
10 CH(OCHj;), CH(SCH3), CH(NR*¥R®), CH,-NR* or NR*-CH3;
X? is a direct bond, CH;, C(=0), NR®, C;.4alkyl-NR*, NR*-C,_salkyl;
tis2,3,40r5;
uisl,2,3,4or5;
vis 2 or 3; and
15 whereby each hydrogen atom in Alk and the carbocycles and the heterocycles defined in
radicals (b-3), (b-4), (b-5), (b-6), (b-7) and {(b-8) may optionally be replaced by
R*; with the proviso that when R? is hydroxy or Cj.¢alkyloxy, then R* can not
replace a hydrogen atom in the o position relative to a nitrogen atom;
G 1s a direct bond or C;.jpalkanediyl;
20 R'is a monocyclic heterocycle selected from pynidyl, pyrazinyl, pyridazinyl, pyrimidinyl,
pyrrolyl, imidazolyl and pyrazolyl; and each heterocycle may optionally be substituted
with 1 or where possible more, such as 2, 3 or 4, substituents selected from halo,
hydroxy, amino, cyano, carboxy, Cy.salkyl, C,.¢alkyloxy, C,alkylthio,
C).galkyloxyCi.alkyl, aryl, arylC,.salkyl, arylC,.ealkyloxy, hydroxyCi.salkyl, mono-or
25 di(C, gatkyl)amino, mono-or di(Cy.salkylYaminoC,galkyl, polyhaloC,; ¢alkyl, C;ealkyl-
carbonylaming, C..(,a]kyl-SOQ-NRsc-, aryl-SOz-NRsc-, Cisalkyloxycarbonyl, -C(=0)-
NR*R*!, HO(-CHz-CH;-O),-, halo(-CHz-CH3-0)q-, C_salkylox y(-CHy-CH,-0),-,
arylC.galkyloxy(-CH;-CH-0),- and mono-or di{C)salkyl)amino(-CH;-CH>-O),-;
each n independentlyis 1, 2, 3 or 4;



each n independently is 1, 2, 3 or 4; -6- R2 is hydrogen, fornyl,
pyrrolidinyl, piperidinyl, honmopiperidinyl, C3.7cycloal kyl substituted with
N(R6) 2, or Cr-roal kyl substituted with N(R6)2 and optionally with a second,
third or fourth substituent selected from am no, hydroxy, C3-7cycloalkyl,
C2- 5al kanediyl, piperidinyl, nono-or di(Cl-6al kyl)amno, C -

6al kyl oxycar bonyl am no, 5 aryl and aryloxy; R3 is hydrogen, hydroxy,

Cr. 6al kyl, Cl-6al kyl oxy, aryl Cl. 6al kyl or arylCr.6al kyl oxy; R4 is hydrogen,
Cr-6al kyl or arylCl. 6al kyl; Rya R5b Rx gnhd R5d each independently are
hydrogen or Cl-6al kyl; or Rya and RSb, or R5 and R5d taken together forma

B VAL el kR R Pl%?d'@’gfhﬁl“% el Qresdal YT ooen

kyI oxycar bonyl Suiﬁﬁwedlvﬁt lzl or & sqelkehspbstise Wlﬂﬂ D’(%dz Wdtoptianagy WitBee, such as
2, 3 or 4, subskdoh&@Ridor fﬁnﬁ{mbﬁdjeﬁfﬁl&ﬁafﬁm ahm:r Bydox oL, &@bll@mkyi Ca.

hydroxyCI 6al ky 0 6a| Kk VI ded t hat
when Gis methyf ]éaﬁlg&y Pl’c?e'?fp nyln %‘Vr falky aleOi @Wah&k ?rea{t‘h liu pyridyl,
2-pyraziny# or aadmm‘ylbxym dazol - 4-vyi , and -al= a2 a3=a4- is - CHECH CHECH or

- W%%%,R%bﬁﬁr%h %y@ﬁoﬂ?@,%ﬁl%é\ abkylbx CH CﬁMﬁm‘lCHhﬁ%ﬂ 23 0 N*I*“'JilJ
orl ——~~ r ~
HSC- CH2_ O C PR 0261'3’ t4&¥ot her enbodi ment of the present

i nvention i nAttASS RehediRot taohimigpeydonp aethydogempwh dakyds ¢ 2- [ [

1- (2- am noet i I 0 m dazol - |
) 3(/I]met h&]r%*%r%d?ﬁ?:& qﬁpﬁﬁlgﬁ%ﬁ?’%%&ﬁ%ﬁ’”@?‘oﬁ S?faggg}%g?@%d%%% N-[Z

1- ( 2- ami ndet hylY eEF“b?’ﬁérqr inyl]-1-[(2, 4- d| met hyl - 5-oxazol yl )met hyl ] -] H 25
benzi m dazol E(’lal‘rydir@enj\@;[‘;a}kyl formyl, hydroxyC,.salkyl, C;¢alkylcarbonyl or
1- (24 am noet hylg - 47 B, yl ] [ (2, 5-di met hyl - 4-oxazol yl') met hyl ] - 1H
benzi m dazol - 2- '6 kﬂ Pﬁg}bﬁﬁérochl ori de nonohydrate; 4-[ [3-]
[ 5- (et hoxyr’rE"‘FHyf yhezylfcu pm] su})stﬁlggchy}t)]: 1 gr more, such as 2, 3 or 4, substituents
H-i m dazo[ 4, 5- bieyed ttomnema; ydraxe! Qyhikyl, Bydpox3€) iatkyh @elyaslad gakkyl, and
15 C.¢alkyloxy;
provided that when G is methylene, and R' is 2-pyridyl, 3-pyridyl, 6-methyl-2-pyridyl,
2-pyrazinyl or 5-methyl-imidazol-4-yl, and -a '=a2-a’=a"- js ~CH=CH-CH=CH- or

-N=CH-CH=CH-, then Q is other than

Oy e oD

(CH2)0 orl

HzN"‘CHz"CHz_NO—CHg' ! HZN-"CHQ-CHQ"N/___>—NH- s
——(CHalgor)

) 0

) H3C-CH2—O-C—HN—CH2-CH2“ND—NH—

20 Yet another embodiment of the present invention includes the following group of
compounds '
2-[[2-[[1-(2-aminoethyl)-4-piperidinyl}amino}-5-chloro-7-methyi- 1 H-benzimidazol-1 -
yllmethyl}-6-methyl-3-pyridinol tetrahydrochloride tetrahydrate;
N-[1-(2-aminoethyl)-4-piperidinyl]-1-[(2,4-dimethyl-5-oxazolyl)methyl]- T H-

25  benzimidazol-2-amine;
N-[1-(2-aminoethyl)-4-piperidinyl]-1-[(2,5-dimethyl-4-oxazolyl)methyi]- 1 H-
benzimidazol-2-amine trihydrochloride monchydrate;
4-[[3-[[5-(methox ymethyl)-2-furanyi]methyl}-3H-imidazo[4,5-b]pyridine-2-ylJmethyl]-

1-pipenidineetanamine;



-7- N[

1- (2-am noet hyl ) -4-piperidinyl]-1-[(5-nethyl-3-isoxazolyl)nethyl]-IH

benzi m dazol - 2-am ne tri hydrochl ori de nonohydrate; N[

1- (2- am noet hyl ) - 4- pi peri di nyl J-1-[ (2- et hyl - 5- oxazol yl ) net hyl ] - 1H benzi m da
zol - 2-am ne nonohydrate; 5 N-|

1- (2-am noet hyl ) -4-pi peridinyl]-1-[(2-nmethyl-5-o0oxazolyl)nethyl]-]H benzi m da
zol - 2-am ne trihydrochloride nonohydrate; N[

1- (2- am noet hyl) - 4- pi peri di nyl ]-3-((2, 4- dlnethyl 5- oxazol yl') met hyl ] - 3H

i m dazo[ 4, 5-b] pyri di n- 2- am ne;

da
4-1[3-[(2- I th da; 2-yl
Tret iyl 1 N2 R b - KRy L 2o MOBEIIT . b pert di nyi
] (

-1- Z-t hi  abelzythidetohtamideHiihedachlodd azabhydraaan ne;
N-(1-(2-am 1) met hyl
- 1|(—|- E)en;m mngeélhqz- -rgjr%m gﬁlﬁ%%l)@c]}'ﬁ(on Eingh§Hﬂmﬂm%eé’yrm%ﬁ%%déo}y Jmetit]
5-[[2-[[! - (228rfodednphydratespi peri di nyl Jami no- | H benzi mi dazol - 1 -yl ] et hyl - 2-
iS( (2)x azol errewlan(QLanh@det@nycﬂp:pﬁ{&@nL ﬁRé—dieth%&ﬁﬁ l&i%plyNn{clhyI]llhi l))enzltmrlldalzi)l- -
ar ni noe NeTNy! me i soxazo me -
benzi m dazol tzg%l‘a%ﬁ ﬁrjeh%?&?wo rcoaéHOh%dr%é m)nohydrate 4-1 [ Y Y
| -[[ 2- (di met M[laﬁ%rmyoem)m pipsidjnyfInet(Bgidjmqt WiSxaz ehl-33- yi Jmet hyl ] - 1-
pi peri di neet hakasm[Ne-HBaasnaehl ori de nmonohydrate 2-propanolate (1:1); 20
t hyl
g [%/2 [[1-] 2- [[f:t‘gzi“e&’?yhét%ﬁogﬂ}ﬁ‘}?}p’j]éﬂ%ﬂ%}Pﬁ“anf?]Rg]‘%’ﬂ %fl ]]'“EH‘Y& peri di nyl ] am no
- 1H beWzi mingszokethdnayingnet hyl | - 2- net hyl - 4- oxazol ecar boxyl ate; 4-[ [
é [g ge{n:lth Ey; p&ntmﬁ%%eyﬂf))tm ;Byrkdm)]]ﬁ he[ﬂ.?awyie}@ﬁ@i)-ﬁf wénéﬁﬁami 2-hmink; - Piperi
[
(2- et hyl - gq%h&aﬂ?}f‘ %‘W@r‘ﬁ@‘l’“}dﬁ W%géhi’f‘?ﬁyggggrm@?‘% d/ﬁ%”ﬁély”e’%w
4 [ [ 3-[ ( 3- hy dempupiddzai@tdmihe Bihpygirockdbpmdel ) et hyl ] - 7- net hyl - 3H-i m dazol 4, 5-
VS T g oy ded ey
| H benzi m~da?3f« f%ﬁ]aa?h 'r%e']y %8?$%g9é¥boxyl gt e: 3% et hyl Y
4-[[ 1- [ ( 3- amMO-2-pyinvedhyhy4-pipexidipyl § ](H{Mﬂﬁﬂéodam@ll)iﬁd}m}wﬁ noj - 1-

pi peri di necarbgpim,jﬁ(g_,z%q txﬁhyhrocﬁl@n&‘j-ﬁ dgatpyrl di nyl) - 14 benzi m dazol - 2-yl

J-1-(3-pyri car ban e pradr ugs N- oxi des,
addi tion sal ts é&%@'@’rs “?ﬂhﬂg@g lﬂﬁv%ﬁmylk%ﬁf@%@é%g -YEsthylldr eocheni cai | y
i someric for rmpchhmeﬂmfnamﬁal teltrahiydraphlard de cxamphydaas 2 prdpknddee (lefierred to

her ei naf L&Y Q:fhyi r3@[[f-ﬂ'irjff)-llf'['?f!?—dQI]cle:tl’%rrle(i)ﬁ“bqj)()c:arbcmyl}amino}f:thy]]—4-piperidinyl]amino]-
IH-benzimidazol-1-yl}methyi]-2-methyl-4-oxazolecarboxylate;
4-1[1-[(2-methyl-4-thiazolyl)methyl}- ] H-benzimidazol-2-ylJmethyl}-1-
piperidineetahnamine;
N-[1-(2-aminoethyl)-4-piperidinyl]-1-[(2-methyl-3-furanyl)methyl]-7 H-benzimidazol-
) 25  2-amine;

ethyl 4-[[3-[(3-hydroxy-6-methyl-2-pyridinyl}methyl]-7-methyl-3H-imidazo{4,5-
b]pyridine-2-ylJamino]-1-piperidinecarboxylate;
1,1-dimethylethyl 4-{[1-{[3-[2-(dimethylamino)ethoxy}-6-methyl-2-pyridinylimethyl}-
1H-benzimidazol-2-yljJamino- 1 -piperidinecarboxylate;

30  ethyl 4-[{1-[{(3-amino-2-pyridinyl)methyl}-I H-benzimidazol-2-yl]lamino}-1-
piperidinecarboxyiate; and
N-[1-(6-methyl-2-pyridinyl)-] H-benzimidazol-2-yl}-1-(3-pyridinylcarbonyl)-4-
piperidinamine.
the prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and

35  stereochemically isomeric forms thereof.
Said group of compounds will be referred to hereinafter as the compounds of group

(r.



(1"). -8- The term prodrug as used throughout this text neans the

phar macol ogi cally acceptable derivatives, e.g. esters and am des, such that
the resulting biotransformati on product of the derivative is the active
drug as defined in the conpounds of forrmula (I). The 5 reference by Goodman
and G | man (The Pharmacol ogi cal Basis of Therapeutics, 8th ed., McGawHill,
Int. Ed. 1992, "Biotransformation of Drugs", p. 13-15) describing prodrugs
generally, is hereby incorporated. As used herein Cl.3al kyl as a group or
part of a group defines straight or branched chain 10 saturated hydrocarbon
radi cal s having from1 to 3 carbon atons such as methyl, ethyl, propyl,
1-nmethyl ethyl and the |ike; Cl4al kyl as a group or part of a group defines
straight or branched chain saturated hydrocarbon radicals having froml to 4
carbon at om&hsugv medruhas usedipoughdut thedkeXtoneaa) thg ahaayprcolegicaby aeEptael t he

like; C2Aal k\jerigsives, eQr Qs d aRAd, &fzh ﬁagﬁ@&mlé@blms@hﬁ@bg%d@& opr anched
chain saturated hydrocarbon. 15 radi.c 3 &k ‘ﬂ g I bon atons such
as ethyl, prdgfe Vi“‘f?éfﬁ'fn“@{"ﬁfﬂ“ﬁ&%@‘re Ahtie CPRBOYRAR - O@Lu %% %"F as a group
or part ofs argfemnpehie(ﬁoademnsndﬁnlghrhCBmemcdsiegicaiBasmof ‘Bataprwiced hydr ocar bon

radi cal s havi fh t r for
ClL. 4al kyl an pgntbf/mr;w }ﬁllq"pﬁgbﬁggzy%&ﬁy%%é’a’?ﬂ%ﬁﬁﬁfe leség‘%%‘/%gs a

group or paer‘Hflgsagc@?ré]% Sd'@f‘ibbi%‘)@?%ﬁdght or branched chain saturated
hydr ocar bon radicals 20 having from1 to 9 carbon atons such as the groups
defined for Qissal KMbm&ﬂ@alhﬁﬁﬁ}ibmup@ﬁﬁayﬂaf a@ﬁfhﬂdaﬁ&s@ﬁ&ﬁmiohﬁmydhﬁd chain

2- n?t hyl hﬁpt ysahutrzged hy; rocybléﬁ faidlCﬁ avm %&m Zﬁo %[)8 U;Rm%{ R mgtf%la?tsgr oup

defines s BrEnc urate rocar bon & havi ng
from1l to 1cpr@wl Pomehiylets] and ghe lﬁc@ @h@lkgkﬁupgom@mwe@f ¥ gpupciEfiges kyl and

declyl 2- rrFt hys ﬂ%ﬂ brar@Rél dhhxia shiukted hydodeid r@awyhav;@ RN efd ﬁﬁcha}tﬂatn

cycl opr opy clo clo ept yl

C2. 5al kanedi ﬁ‘gﬂ%?ucﬁég hBﬁ(ﬁ% gwaq @ﬁ?ylﬁ‘ﬁ(gl“ﬁl‘/ 'kEh(;ﬁ“‘ﬁﬁ(q Y2 ur at ed

hydr ocar bon rgrdieer partivde igregp ﬂ¢f0m graight Br wandbgchciatm@rasﬂﬁdwdwsarbtﬁror exanpl e,

% g gt th«'atmasglli Yadicdls ﬁamgnmm@l% ¥Earbéln %ﬁr?ﬁiu@l?@éjét Y1, rap -1%&9@&@ i Myl an% ot uted
ut anedi y, edi an e |i i s substitute

on Cl. loal kyl Lsg%‘f)%d@ﬁgﬂas?ﬁﬁougﬂrpapﬁé a@@”?r‘?f”ﬁ’?%ﬁ"% ﬁrzbra'im?' %/%haH]eant to be

substitut ed owupated bakdvarpontagimalshagng fomrilrig 6aaBon siping suches BE groups

Cl- 4al kanedi ydesfhed i fdi‘eﬁ ANy ﬁrllc?]fbtntﬁth'é?}‘l Qﬁﬁ)e:ﬁﬂ@u@f ﬁﬂqm%cd?ﬁdamylsﬁta%ﬁiped

hydr ocar bon radi cal.s exanpl e,

net hyl ene, 1°r?a§t9ﬂ§ﬁ@df?9?ﬁ“eim§“%? BBEfﬁ‘éc(}iF@?ha‘"lsawr%%a@ﬁ?r n réﬂ‘ﬂzc’)lf‘ he 1ike;
Cl_6al kanedi yhavirg freahto 9 carbdnraedmscaciCis. thagroapsaidfigdd fam@:-dlkel dnid hbpy!. honol ogues

thereof havi n&:tﬁr ﬁztn‘iéuﬁ/}m lb@%eu@ih(ag@] ARG Iﬂé’ Cf‘%kﬁf{’ianeg" or part of

1, 5- pent anedi exan oa Is . meant to

i ncl ude Cl_6a %’é’Hléﬁ‘f {IEs SIFig Pfebrf‘ﬂcg%?ha’r‘?éﬁ‘ﬁfa&‘&d’é@mﬁ{%? Bﬁlcalﬁ%ﬂ)’f“r{ﬁgf“‘f“’r bm7 to
10 car bon at owslOsuacbon asms farh a8 xterppdus ddfjnéd et aslkegiayd decl, B-nediyamedi yl |

1, 9- nonanedi yind dhe 1 69GARRAIYI is BEMdrit R yEIbE@pyl, cyclobutyl, cyclopentyl,

) 25 cyclohexyl and cycloheptyl; C, ;alkanediyl defines bivalent straight and branched chain
saturated hydrocarbon radicals having from 2 to 5 carbon atoms such as, for example,
1,2-ethanediyl, 1,3-propanediy], 1,4-butanediyl, 1,2-propanediyl, 2,3-butanediyl, 1,5-
pentanediyl and the like, C, ;alkanediyl is substituted on C,.jealkyl as provided for in
the definition of R?, it is meant to be substituted on one carbon atom thus forming a

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

35  C,_j,alkanediyl is meant to include C, calkanediyl and the higher homologues thereof
having from 7 to 10 carbon atoms such as, for example, 1,7-heptanediyl, 1,8-octanediyt,
1,9-nonanediyl, 1,10-decanediy! and the like.



-9- As used herein before, the term (=0 forns a carbonyl noiety when
attached to a carbon atom a sul foxide noiety when attached to a sul fur
atomand a sul fonyl nmoiety when two of said terns are attached to a sul fur
atom The term (=N-OH) fornms a 5 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 oC, -6alkyl as a group or part

of a group is defined as nono- or polyhal osubstituted Cl-6al kyl, in
particular nmethyl with one or nore fluoro atons, for 10 exanpl e,
di fl uoronmethyl or trifluoronethyl. In case nore than one hal ogen atons are

attached to an al kyl group within the definition of polyhal oC]-4al kyl, they

may be the sanme or different. Wen any variable (e.g. aryl, R2, R3, R4, R5
R5h etc.) occ yseABpmintgtnge. dhedem (F0) fosma Agarbany! Bgiser Yhegertched9dn definiti on

i s i ndependentarbdntatoh,lal suliexi@pnsies iviiee st heitio 8 eulturafont e acoligpgumdityof formul a
(1), (1) or 1hg SATpOURS:, OF (S R4Ao L hubur 3 THElefm RLOHHISm N OXI des,

addi tion salts, "quaternary anm nes, ne ar conmpl'exes and stereochenical ly

i someric fér nkydinyliminetragdiely vhen giachpdiea easpanefa@n.of 20 chirality and exist as

stereochemcally isomeric fornms. The term"stereochemcally isoneric forns"

taﬁ used her gi mpflfegﬁ ﬁal@fsféeﬂf‘rﬁ :@P}lqrbmlorc{zﬁméﬂh@i&oerggeéeame if&céjﬂ"( W“L,Ch
e conpounds of, for a : or e _conpounds .of .group an
e 1 pr ot ug@H N e SO AREHN S AERUD o B Ay st ST IR0t o
conpl exes or physiohisgivwal C\atkynntpasicakr dehyi wathi one sr maye fiossegss, fdinl ess

ot herw se Nty %%d i-ndi em i i f unds
denot es thllferE %r)ilaxt ur gﬁ%?}ogfé }h?g%ﬁg?%*gﬁ%ﬂ'r ?o%%e%&géii?@lgggn%ﬁia?@é?f& sai d
c

mi xtures cont afahsdgo an pkylgropprvathinthe Aefiniting ob Ralka! ofheY RaY B
mol ecul ar st r smteoreifiesennel | as each of the individual isoneric fornms of
formula (1), (1') or the conpounds of group (I") and their 30 prodrugs,

N oxi des, sal X 2 4 N Res : ntially
free, i.e. asg@gﬁ g@eoc/fg\%\n&? lvgeg gg’asq{ @nﬁrg{% Iﬁpr%?‘ﬁ?%%ﬁ%@??‘ﬁaﬁ%&%f n

parti cul arl®| eS¥stigH. caohglefipgiondsindgperdear abl y | ess than 1% of the ot her

i soners. Stereochemcally isonmeric fornms of the conmpounds of forrmula (1),
(1) or the caranBegsrafaré @MRoft of théEdnpoliisiod Bsrinylal (Nt @ detle tOmpRngyTHr aced
wi thin the chperm?f I,Lﬂl § nvencil on,, 35 qLljsedS Eer e;'nQafrt er. teQe L8rms trans,
cis, Ror S alef'q8 - IaTSuRF IOt Hes: Neorilsh 2dqion sais afecpe 23ires 19 For sone
of the conpounespleXes furt stereechémically ifonyeng forriyenay sapiein s oohorgeeigrs ¢f ¥ ), their
prodrugs, bk oxhiehdsy anddkisBas skRloVidhB&ily HdALSE ARy am nes or metal conpl exes
and the internediates used in the preparation thereof, the absolute

ster eocher caly confi.guLatl on., was, not. exper | IERLAL LY, JSLEITLAGY 1 these

possible stereoisomeric forms which the compounds of formula (I), (I') or the
compounds of group (I'’), and their prodrugs, N-oxides, addition salts, quaternary
25  amines, metal complexes or physiologically functional denvatives may possess. Unless

p—

otherwise mentioned or indicated, the chemical designation of compounds denotes the
rixture of all possible stereochemically isomeric forms, said mixtures containing all
. diastereomers and enantiomers of the basic molecular structure as well as each of the
mdividual isomeric forms of formula (I}, (I') or the compounds of group (I'') and their
30 prodrugs, N-oxides, salts, solvates, quaternary amines, metal complexes substantially
free, i.e. associated with less than 10%, preferably less than 5%, in particular less than
2% and most preferably less than 1% of the other isomers. Stereochemically isomeric
forms of the compounds of formula (I}, (I') or the compounds of group (I"") are
obviously intended to be embraced within the scope of this invention.
35 As used hereinafter the terms trans, cis, R or S are well-known by the person skilled in
the art.



5 first isolated is designated as "A" and the second as "B", w thout further
reference to the actual stereochemical configuration. However, said "A" and
"B" stereoisoneric forns can be unanbi guously characterized by for instance
their optical rotation in case "A" and "B" have an enantioneric

relati onship. A person skilled in the art is able to determ ne the absolute
configuration of such conpounds using art-known nethods such 10 as, for
exanple, X-ray diffraction. In case "A" and "B" are stereoisonmeric m xtures,
they can be further separated whereby thg respective first fractions
isolated are designated "Al" and "B |I" and the second as "A2" and "B2",

For 'ther apeut’ & ‘50! ﬁg?@np&?dstﬁw@@ g e A
conpounds of PigaBaEp Nerigesesalis, solpies, w&rﬁhww E GREA 6PTRJFkes and the
phar maceut i cainke/medigePisadinthe B thered liieSabeiluta eleftscrantbabameguratiinch ar e

O T B R R T 138 L Rl RSy s L

preparation or pur i ar nhceutr ca iﬁ npound. Al
sal ts, whef hefirspiselpted iscdssignasgd ap “écéléllothaﬁﬂc@l‘b‘aﬁ “BothéhOét ﬁhqraﬁ@ranqm hin 20

the anbit of Eh'é%ctﬁﬁl%ﬁ:%&hdnﬂcya‘?B&df@ﬂrana-mﬁoﬂ@%rme%t Iaﬁ@im’yst@e&meﬁbl e acid and
base addition_ salts .as ne&glon ghher compri se the

t her apeut i cal [¥M3EH RFdnAy g&‘i‘%‘zn‘ﬁgy %’éggtaﬁ%&fﬂef %uﬁlcglé?tgnonfx&cﬁg whi ch
t he conpounds “4¥ afddBibage 4nl enantioine)ic mlativhehipc Arpecumds]lafin grecups ¢Hle¢do are abl e

25 to form TB&M@J&@Q&HM&%#@&&&E%P&@m&nﬁdah&k B HLQBWA AletiRdCaRn

convenlently be bt ai.n treating formw th such appropriate

aci d. Appri8pr ?%uf%f CXHPRE: E"(irﬁj;‘ﬁ‘ia‘"sl@“ y‘d?seeﬁaﬁb‘f eB FOYFGARRES P H S uch as
hydrohal i ¢ actigs carebefurthyr depaciddorhieebpthe rivpeltiobfioniractiand idolasdirturi ¢, nitric,

phosphori ¢ and.dhaichi-ke: agi s o IO & 5% 81340 B8 bl raee@ﬁm' e,

acetic, propanol €, hydroxyacetic actic, pyruvic, oxalic (i

et hanedi oi c) tHHF Y Stegeﬁﬁft?mabc%‘f‘g%m“%ut anedi oi ¢ acid), mal e| c, furrarl c,
malic (i.e. hydroxybutanedioic acid), tartaric, citric, methanesulfonic,
et hanesul fleni Epr thbrapeuean ase 1k bf the ccpn;toehdsemecﬁmhfaqnj (Ct)o::nﬁebmﬁcmndml icylic,

p- am nosal | oYl PR o2 Uferebfe JlSEnA0t Hharm iR SRV LSRN SRpL oL for e

can be converte t ee base
form -11- Théaleé&ﬁrﬁ@émlé bascswbwhmealoow;lmwuycad}v agqeptable M3y akselEndesegr oup (1)
cont ai ni ng an feGixakhple, mmtmmaw c&kb’i{ﬁﬁ&ﬁOﬁ@fW;ﬁﬁhﬂﬁem&hm idagjuabinon- t oxi ¢
metal or am ne %dgdnﬁl,gtosaﬁf’éll heftl}er ”Eﬁmg%eu ﬁ)?‘%c@eep@éme"%r o %9&%%& \gt(l%nor gani

and i norganic HSEeLhr xanpl e, the
amoni um sA)| téhewclil‘h@aqf%ﬁ’anweéfwﬂt h al kal i ne net al sal ts, 5 e. g. t he
lithium sodium potassium magnesium calciumsalts and the Ii ke, salts

with organic m'elﬁsﬁma&ugcany B&ep@mz a&@hmasé\kda%nydns@s gxletm.ea REeindbpdls abani ne
salts, and sal tesmea\m to compnse the t%crapeutnca(fly actwe nor? [ox:c acH:P ang base agclhm)nns?alt lysine
and the |ike.
forms which the compounds of formula (I}, (I") or the compounds of group (I'") are able
25  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, hydroxyacetic, lactic, pyruvic, oxalic (i.e.
30  ethanedioic), malenic, succinic (i.e. butanedioic acid), maleic, fumaric, malic (i.e.
hydroxybutanedioic acid), tartaric, citric, methanesulfonic, ethanesulfonic,
benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and
the like acids.

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



The term addition salt as used herei nabove al so conprises the sol vates which
the to compounds of formula (lI), (I') or the conpounds of group (I") as
well as the salts thereof, are able to form Such solvates are for exanple
hydr at es, al coholates and the |ike. The term"quaternary am ne" as used

her ei nbef ore defines the quaternary anmmonium 15 salts which the conpounds
of formula (1), (I') or the conpounds of group (I1") are able to form by
reacti on between a basic nitrogen of a compound of forrmula (1), (I') or the
conmpounds of group (I") and an appropri.gte quatem zi ng agent, such as, for
exanple, an optionally substituted aIkthaIide aryl hal i de or

aryl al kyl hal qﬂ@conepogndsrm ulagf&' 48 obihe chﬂ mg( rg)lce%nfn%aa‘ﬁtaéﬂ%cs W th

good | eavi ng groups used suc é?
trifluoromet ﬁmﬁw%wéaeégnvemwo et AGESE PHecH & 4ine adfition sl forms by
p-t ol uenesul ﬁ:enahas:mfﬁppmpﬂmebfgamy aghinoegaiabases. pOgirdprivel basecdah fged ni t r ogen.

Phar maceut | C?gﬁﬁsgh ﬂ-{fﬁe the ARHY fofii § i tl&e’%‘ﬂlaﬂ%ﬁd &E'lhqarn&im?ﬁa&gpsalt& odo,

trifluoroace _ e counterion I it r oduced
usi ng ion ﬁex@rgaW@étwté%|Sﬁ%1um25>t=r3§wm mpgnselumpgRicen stsand Hadike.paltcwifbounds of
formula (1), ofdanit bedes tefgetrﬁmumctswaﬁcugnwglucaﬁhna hyeybadessalts; ad sabk ndi ng,

chel ati ng, conRIexatln exi st as net al

conpl exes or AT G zpﬁéﬁ@ﬁnwgtggmymdy%@??g%. J%s of the conpounds of

formula (1), (I ) or the conpounds of group (I") are intended to be
i ncl uded wi t fihatanhedduopwlias utddderpmabentals nereprisoie sgatSonciothet he conpounds

of formul g (Jebm ) oﬂBnﬁﬁ@ﬂFW@l@c%n&Bur%@P 01(1 I)’) Mcllads% safXi st in their
tautoneric fornl Such for.ns ﬁ%:ﬂaé not |3£(§a@ %Q t he above
formul a are iMFEhdERNGOSe™: t%af%ﬁoﬁe aﬁ’é’ 8%’ s Rigtep pLBRt

i nvention. 383ik& speci al group of conpounds are those conpounds of fornula
(1) or (1") wherein one nore of the follow ng restrictions apply Qis a

radical of fgx' R gé’a%%.arbmn%) lngdégtrelnﬁ&or@)iefm(ep‘h@quatéljﬂax?)anﬁ{onL{?n X2 s

a direct bon erocycle selected
from pyri Byl sl yhish lﬁwomwﬁ%cmlmwaﬂ) Hyrormeaprﬁwundwrafwm )a}rﬁ"ﬁ‘tﬂﬁazol yl and
pyrazol yl ; andfemady rdetal ttyahea bagy niapgdnaiakbyiphmd osmbmtxllat(ut(edmvﬂmé h | or

wher e 053|bl ) halo
Py oxy - an romPayofHalh 85, fg;“ sRpfoghi SR AP R, SEh SCHS L LTS
Ct . 6al kyl oxy@p oesawaw subgtityied abkyiiplide, e’ﬂhklylc or ew&ab!@ihah%ﬁ Ryu psthyliodide or
hydr oxyCt _6albeytyliofiad 000Er reabints witad oy leh@ify BRupIMMOQY be used, such as alkyl

di (C, . 6al kyl i no,

3 bai o FEATAER AR Sy LARSNR LT iBralth) o S@“éﬁ?fénesu%?’%%? e
HO( - CH2- CH2- @)Jafemﬁmaa(mechazaeppzw@jy chargeg meagqayl’lwwccm ICpEEemplje |

aryl ¢t . 6al kyl @¥méridakltrcDde chtpso; band, 1386) @ Miorddcdisd ahbackiile) amt Bntéddr- CH2- O) o ;

of choice can be introduced using ion exchange resins.

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

included within the scope of the present invention.
30

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

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

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



10 - R2 is hydrogen, pyrrolidinyl, piperidinyl, honopiperidinyl,

C3. 7cycl oal ky] substituted wth NHR6, or C-16al kyl substituted with NHR6

and optionally with a second, third or fourth substituent selected from

am no, hydroxy, C3.7cycloal kyl, C2-5al kanediyl, piperidinyl, nono-or

di (C1-6al kyl )am no, C-6al kyl oxycarbonyl am no, aryl and aryloxy; - R3is

hydr ogen, hydroxy, G -6al kyl, C.6al kyloxy or arylC.6alkyl; 15 - R6 is

hydr ogen, Cl.4alkyl, fornyl, Ct-6alkylcarbonyl or C. 6al kyl oxycarbonyl. A

speci al group of conpounds are those compounds of formula (1') wherein the

following restrictions apply : - when Qis R2-N_X 20 wherein X1 is NR4, O,

S, S(=0, S(=®'3sa ﬁbﬁocy@(cztﬁ)eroc@(le-%)edWon%@ﬂ?:byrammrpdea:d]r@l ot her than

pyridy), pyri - I

"o dasol vl AEa bl Sl afd RSl anc BB, el b

wherein X |§um4uwcbwtlsl oselmg posgpleanope, sS@HBS 2G &05. Sut@e&u@melqsﬁedcﬁfqmﬁ) t hen

R bits t2t5 ot hfh'lo Bfrlﬁ@xypk(rfﬂngﬂyanoob’:frbcgdﬁ' CHmRst Cf. gaulg%xw @h;al@ymﬁ@' kyl, plyrl dyl

substitu oly p

substi t ut ed ]kéf Iﬁﬂﬂq ar?’ln‘?rg!éiéal%q a%é‘ 6a|k9f$6532§ ]‘yé‘tfﬁl&l %‘8?%’8‘)/‘ with

Cl. bal kyl ; V\/nfben@Iix)é)aﬁund\lmonmhediéﬂxmaiKYi)alTBndﬂRAalkﬁ). pcyhaBCr@ikyl, Shz@kgd; CH2,

S% b3| t&e?%mﬁﬁa 1%9'4@)6?1@!@2' ﬂrij]zﬁd: Sry 1§@ errl:{z“zaerﬁQl%?loP%ra}bg yo@y%jngyl

i mdazolyl s t ft ufflggcgk zé%ﬂ Lo ((é}% C%é é é ﬁ?@’g] ? (k?"'CH v -13-

then R is otdwelC tdiatoxyyCHeH,-Qy rhdmdhanyt di(Chyalagl)amiho(-GCH @dz0)y:  and

i m dazol yl, sl @1‘.& gjein X2 is

CH2 or a él rect %h%déég%q E%d&l Q@érﬁwﬁl hﬁ(iﬂgﬁ] &&@I@T'gm\ag(% V[\{&s}tl tuted 5

with C, . 6al kyWith AR r Giplky! sybstizsed yih NHRy afsfgmﬂwalarm ’E"rﬁe&%} oqhy for

substi t ut ed V\Iohhh suBstit0é: kaldcted ffdm @nigpagidky,dl;otplcafkylc Capdkinettylar e t hose

conpounds of ) r one 0Qis a

radi cal of fo mf“gof)" Or%gé ?’l"yl aom‘ﬁ? g‘f%pﬁ?ch%'lBL‘g’)M“%?%%%a‘“f%“z?}"‘l (b- 4)

wherein u is - regenBhydery(G-odkylvRierkylexyol ayig) caiérein Y is - CHNR2R) -,

Wherein Xisis- ﬂi(s@yﬁmgen%QQ@l;B)om@-tﬁ@m?Dcmb&% DRSAREYIox GeddrdMR4 or NR4- CH2,
ol

and wherein R, is pyridyl or imdaz each of sal d heterocycl es
substituted with 1 or where possible nore, such as 2, 3 or 4, substituents
sel ected fronfhasc! siopp pbsopmpotds ts, hesy seropousds efdeynull) et the

following restrictions apply :

when Q is Rz-—ND—ﬂ(‘—

20 wherein X' is NR*, O, 8, §(=0), $(=0),, CH;, C(=0), C(=CH;) or CH(CHa), then R' is
other than pyridyl, pyridyl substituted with C, galkyl, pyrimidinyl, pyrazinyl, imidazolyl
and imidazolyl substituted with C, altkyl;

when Q 15 RZ-"—N/\:>‘X (-
)

wherein X' is NR*, O, §, S(=0), S(=0),, CH,, C(=0), C(=CH,) or CH(CH3), then R is

25 other than pyridyl, pyridyl substituted with C,_galkyl, pyridyl substituted with 1 or 2
C.salkyloxy, pyrazinyl, pyrrolyl, pyrrolyl substituted with C,.¢alkyl, imidazolyl and
imidazolyl substituted with Cy.galkyl;

when Q is R3-—NO—~X‘—

wherein X' is NR*, O, S, 8(=0), $(=0),, CH;, C(=0), C(=CH,) or CH(CH3), then R’ is
30 other than pyndyl, pyridy! substituted with C,_galkyl, pyrimidinyl, pyrazinyl, imidazolyl
and imidazolyl substituted with C)_¢alkyl;

when Q is p2—n N—CHy~



15 oxy, C,-6alkylthio, C, -6alkyloxyC, -6al kyl, aryl, arylC, .6al kyl,

aryl C, . 6al kyl oxy, hydroxyC, -6al kyl, nono-or di (Cl. 6al kyl)am no, nono-or

di (g . 6al kyl)arninoG -6al kyl, polyhal oC, .6al kyl, C, -6al kyl carbonyl am no,

C, -6al kyl -SO2-NR 5C ' aryl-S2-NRS -, C, - 6al kyl oxycarbonyl, -C(=0 -NR

S RSd, HQ(-CH2-CH2-0O),-, halo(-CH2-CH2-O"-, C, -6al kyl oxy(-CH2-CH2-0O) 0-,
aryl C3- 6al kyl oxy(- CH2- CH2- O), and nono-or 20

di (C, . 6al kyl )am no(-CH2-CH2-0O) 1-, or each of said heterocycles substituted
with, where possible 2, 3 or 4 C-6alky] groups; or wherein R is
pyrimdinyl or pyrazinyl, each of said heterocycles being substituted with
| or where p il ected from
hal o, hydr OX%C% }{] lgotm)r tfan r@H&yt]a@Bgédmﬁ@%aéﬂnﬁ( J?Jld&éwl %Mﬁ?ﬁlﬁ f}k

C, . 6al kyl t hi éubsetmfe;iaw eRT; - Gal kyI aryl , aryl C, . 6al kyI aryl C, - 6al kyl oxy,
25 hydr oxyC, @W% e (’)i(IZLC 6a| kyl )am no, nono- or

di (C, . 6al kyl) ER: 6% pol yhal oC, . 6al kyl , C -6al kyl car bonyl am no,

C, . 6al kyl - SO2- NR51-, ar -NRS' Ci - 6al kyl oxycar bonyl, -C(=0) - NR$cRSd,

HQ( - CH2- CH2-
aryl C, . 6al ky%":z“ %Jé%g%g% & nol, then R "ﬁ’glz@ ‘S%i%ﬁ@%“ﬁh@z CH2- O,
or wherei ¥ RWi 1pylﬁ<vlopmmlémylp9yraawl ymldaéféﬁﬁﬂ fmidagoly] SsHaicd By cl es
optional |y berpgkfubstituted with 1 or where possible nore, such as 2, 3 or
4, substituents selected from hal o, hydroxy, am no, cyano, carboxy,

G . 6al kyl, Cl 6al kyl oxy, G -6al kylthio, C, .6alkyloxyC, -6al kyl, aryl,

aryl1c, . 6al ky1Or aeapgdial gragiglok yorapopnds auwréimxy@pcmm whyformudpdo-vdierein one of the

di (C) - 6al kyl )tandwag agpiee:- or di (C, - 6al kyl ) am noC, - 6al kyl,  pol yhal oC, - 6al kyl ,

G, . 68l Kyl By ARG OP@(mB??%kQSY%@dW%ME @%'Qﬁ% 5 gberaqzl -0, |

-14 C1- 6al kyllokyonﬁlﬂZ(t@-]ZvI@)mmuxsaZr yhEein6E ik yTIRRIRC X)) is CH{AH.mono- or
?L(% G?Lkﬁl)) 3)@#?( 531@?*’) @thwomdf @@iz 2Rl whereiir 'as ,ﬁ, %) ng 2);

rein v is erein
v is 2, wherdf Su ‘9‘5’2‘1}% fl\iﬁ%%& e}myﬁiﬁé“‘f‘%ﬁt'wteﬂl‘“fhsl WPOSSIHQI(F&ii

CH( SCH3) , m(aNRSBR%)umeNRsﬂecmd fidRAhalHiBydrenrydaminer ayamm, Barbixy, Cpaathydl yl  or
i ni dazol yl5 eaghco Blkm&' d]gﬁxsyn&%mmgyl BRh ey18 LRAL, w@,?{amm 1 or wher e

possi bl e nor tItuents s fro hydr oxy,
am no, cyano%yd‘@é?’%’cﬁﬁa@y] Bpnga ‘9&9‘?169353’ )a@i“%ﬁ’ioR‘ﬁ/P’t‘ﬁ (cgi 631%1)"6'31‘ rG CI 6al kyl ,
aryl, aryl Cl-pohkiplC, eaﬁwryyICEialk)Zl&rlﬁthmlmx@lrﬁa]kyldswyléf aemsy)b no- or

di { C, . 6al kyl )@\mamgox RS I.cgidy %*@%&tﬁg@ﬁg@ﬁ mém CHy-O)-,

pol yhal oGi . 63 | car’bonyl am no NR5C- ;
aryl - Sce- NRscé' ﬁa‘&*owc@r yQar-BHH *I salkylpp g, da“ dgegnocip . cHp- O)
hal o(- CH& CHREG:ATky])a@lndGalHeyTIOXP ), ,@-&cl&ﬁﬂ@heserocycles substituted with, where

aryl C, . 6al kyl;R%sX le g_ﬁzorq_@ Q( 1b§}61ﬁ> Jrhere rR'q§ Eﬁmﬁﬁ&l@lﬂﬁ%w)éac%g CH2-O),

or each of said heteraocyc ‘es 15 substit whef e possi bl e 2, 3
or 4 Cl-6al kyﬂa‘ddke&&ﬁ%c‘esotfm‘lmé?sé‘i%cdﬁ”‘h )sorMPcfedi?Fs’bibglongs'é"lﬁ‘l?élzl% thd with 1 or
wher e possi blsebstinrerts selaabd fasm Balo Zhydroxd, arrsnd) syahod werbb sy, €k kadkyled

) C,salkyloxy, C,.¢alkylthio, CysalkyloxyC, ¢alkyl, aryl, arylC; galkyl, arylCi.salkyloxy,

25 hydroxyC,.galkyl, mono-or di{C, ¢alkyl)amino, mono-or di(C.¢alkyl)aminoC, ealkyl,
polyhaloCp.alkyl, C;.alkyicarbonylamino, Cy_salkyl-SO5-NR*-, aryl-SO,-NR*-,
C\.salkyloxycarbonyl, -C(=0}-NR*R*, HO(-CH,-CH;-O),-, halo(-CH,-CH;-O),-,
C).salkyloxy(-CH;-CH,-0)q-, arylC, salkyloxy(-CH,-CH;-Q},- and mono-or
di(C,.¢alkylyamino(-CH,-CH,-0),-; or wherein R} is pyrroly! or pyrazolyl, each of said

30 heterocycles optionally being substituted with 1 or where possible more, such as 2, 3 or
4, substituents seiected from halo, hydroxy, amino, cyano, carboxy, Cy.galkyl,
C,.¢alkyloxy, C, salkylthio, C.salkyloxyC, salkyl, aryl, arylC,.alkyl, arylC,. ¢alkyloxy,
hydroxyC;_¢alkyl, mono-or di{(C).alkyl)amino, mono-or di(C,.salkyl)aminoC, salkyl,
polyhaloC, salkyl, C)salkylcarbonylamino, C;-Galkyl-SOZ-NRSC-, aryl—SOZ—NRSC—,

35 Cy.galkyloxycarbonyl, -C(=0)-NR*R*?, HO(-CH;-CH;-0),-, halo(-CH;-CH;-O),-,



from hal o, hydroxy, am no, cyano, carboxy, Cl.6alkylthio,

Cl. 6al kyl oxyd . 6al kyl, aryl, aryld _6alkyl, aryl Cl. 6al kyl oxy,

hydr oxyd . 6al kyl , nono-or di (CLl. 6al kyl )am no, nono-or

di (CL. 6al kyl ) am nod . 6al ky), pol yhal oC . 6al kyl ,

C - 6al kyl car bonyl am no, . C1- 6al kyl - SO2 20 NR5c-, aryl - SO2- NR5c-,

C _6al kyl oxycar bonyl C( =0) - NRS' R5d HQ( - CHz- CHZ 0. hal o( - CH2- CH2- O) ,
Cl. 6al kyl oxy( - CH2- CHe- 0, -, arlel 6al kyl oxy( - CH2- CHZ O, - and nono-or

di (C1_6al kyl ) am no( - CH2- CHZ O,-, or py[idyl being substituted with, 2, 3
or 4 Cl-6al kyl groups or 3 or 4 Cl.6al kyI oxy groups or wherein R is

pyrazi nyl vmt r such as 2, 3 or
4, substi tueﬁgal?e?xgi%%o g](%éq?}‘cyloxl)(ygﬁéxy,z and mo(rzlgél)no car boxy,

C, _6al kyl , Cdi(GadalsyDamipo(-CH.-64h#)4-191i 0, C1_6al kyl oxyCi _6a| kyl, aryl,

aryl CL. 6a| kyl, aryl d . 6al kyl oxy, hydr oxyC - 6al kyl , nono-or

di (O . 6al kyl Xﬁ%@ﬂhcamﬂ%nﬂﬂa@ﬁ %%ﬂg' %Q(hﬁ?il(ié?)g (b-BPhNREh9E - 6al kyl,

Cl. 6al kyl - carbonyl am no,
d _6al kyl dxycafdgmymh ef%(‘ub? WNFSS‘&%H 169( CH2-CH2-O),

C3. 6al kyl oxy CHIEEPHGHZHB CHs), (BH(I\E?PSHSD;LQH@NRbeNy‘( CBpardOMBer@h'R’ imnd nono- or
di (Cl. 6al kyl )p?l%lgﬁ& %?@2%9 of saidHerer ésede ﬁ%{.\lﬁéﬁﬁ]t 1'[['9931] Wc're pyrim di nyl

or pyrazolyl eterocg es’ op e| ng substituted with 1
or where possPPﬁl‘téc moteesuch ath 345 480 %3“‘6:1“‘%“”3%‘%%?‘? El'éfﬁygr(’é‘éi FERRAY2Pr om hal o,

hydr oxy, am mecboty &ngalkytaypOxyikyldlo, &8l Kilox yC, sball kardl caryiC; GlkyBakii@). t hi o,
C1. 6al kyl pxy ¢ mgwwdmgcv%k@ﬁ%gegﬁﬁg gs;%m' b oYXV

hydr oxyd 6al
di (01 6al kyI )s@ﬁ;ylmoféaalkwlmlmloymﬁll@t sﬁkﬂgﬂrbonmmw Qy.talkybﬁ%lﬁﬁyﬁ am no,

C1. (', C|6—1||2k>c/::—| . Q21 NR, RS-, ar yliy RReaMdRha; -C(£3)-BRFRY, Hmy@azltmyyd))n : 151a1€(0)0) NRs cR5d
n_

aryI G - 6al kyl(ao})rﬂ@y(EHba-& %loxﬁc@} oA 6r‘ara!$§ﬁ]%ég)fyl£ @ﬂr CH2-Oo :

or Qis a radiwwtor¢f(Ci-gtliirminebC)-CHe62)p) or e Qf)ﬁald@b*ﬁ'@}ifdf(sl?ﬂ& (b-7);

(b-8); (b1) smlitﬁémwﬂh I“mere‘g&?s;blm, A 19),. miai; ﬁigzsg\br‘wﬁcrém Rhep@idn Y' s

or NRa- v, SREaRE e 1 e aag ORGP Mo 1 BREOR whee

het er ocycl es fis@h hajo.dnydrow i tapnkinese cxain . Iy arboxsr; Cv»lsﬁék)/éthpogsaabfb@xy(ﬁmlétyl eokh as 2, 3
or 4, substi tawﬁct@n@ela%@@%d]kinbm habeiC Qdho-R il GQGa!l@Y)ﬂﬂﬁm m6R-HoXY,

R0, gy %P?ﬁaw% @ﬁfﬂﬁél @ ﬁbs@fv‘f%f ‘oot ST 537 mono- or

di (Cl- 6abkyl|YRiH. ayESOsMRIYIG epjbﬂymﬁrb@yi eal=HpNR ﬁR BH0kGHe&Héhy! ani no,

C- 6al kyl - SO2- M@Qgﬂq_c@{ (yj; )K{W%}E)}P@%ybﬂzﬁfzﬂ NRscRsd,
gr%I ?Zegfw%&?ﬂo“eﬁég%cgyﬂawao snSHbP33 fw 3%1#%*8@) 8% ére- o) n-

or each of saird hetleylaryuph es3 brel fa;gsalkﬁloswgrsu;nst alt\éd:rm Rhis pyteeingl heowsi bl e 2, 3

or 4 C-6al kyl su%tf?x!rl@@w;tﬁ”l o%ﬁér@k&snﬁe Ih(?tc RM&H dyindh 913’4 sulﬁ%ﬁtu@b{ﬁ 3déddl fronpach of

sald het er ocycl e in ubsti t ut ed e nore,
25 y H ]S'nydroxy gmlsno cyano, carboxy, ”—,alkyl %; L] yoxy iﬁa Phl

Ci.salkyloxyC, ¢alkyl, aryl, arylC,.salkyl, arylC,.¢alkyloxy, hydroxyC,_galkyl, mono-or
di{C.ealkyl)aming, mono-or di(C, salkyhaminoC, salkyl, polyhaloC, ¢alkyl, C;.salkyl-
carbonylamino, C].(,a]ky]-SO;-NRS °., aryl-SO2-NR**-, C, salkyloxycarbonyl, -C(=0)-
NR*R*®, HO(-CH,-CH;-O),-, halo(-CH;-CH3-O)y-, Cy.ealkyloxy(-CH,-CH;-0),-,

30 arylCalkyloxy(-CH,-CH;-O)p- and mono-or di(C,.¢alkylD)amino(-CH,-CH-O),-; or
wherein R' is pyridazinyl, pyrimidinyl or pyrazolyl, each of said heterocycles optionally
being substituted with 1 or where possible more, such as 2, 3 or 4, substituents selected
from halo, hydroxy, amino, cyano, carboxy, C.salkyl, C,ealkyloxy, C,_ealkyithio,
Ci.salkyloxyCy_galkyl, aryl, arylC, salkyl, arylC,_alkyloxy, hydroxyC,.salkyl, mono-or

35 di(C.salkyhyamino, mono-or di(C,.salkyDaminoC, salkyl, polyhaloC, salkyl, C;.ealkyl-
carbonylamino, C,.¢alky! -SO,-NR>, aryl-SOZ—NRSC-, C1_galkyloxycarbonyl,
~C(=0)-NR**R* HO(-CH;-CH;-O),-, halo(-CH,-CH,-0),-, C1.galkyloxy(-CH,-CH,-



such as 2, 3 or 4, substituents selected from hal o, hydroxy, am no, cyano,
carboxy, GC-6alkyl, C 6alkyloxy, G.6alkylthio, C.6alkyloxyG -6al kyl, aryl,
arylC. 6al kyl, aryl G - 6al kyl oxy, hydroxyC, - 6al kyl, nono- or
di (C 6al kyl ) am no, nono-or di (Cl. 20 6al kyl)am noCl. 6al kyl ,
pol yhal oC, . 6al kyl, G . 6al kyl car bonyl am no, Cl 6al kyl - SO2- NRsc- ,
aryl - SO2- NR6c-, C1. 6al kyl oxycar bonyl, -C(=0 -NRScRsa HQ(- CH2- CH2-0O, -,
hal o(- CH2-CH2-O "-, Cl-6al kyl oxy(-CH2-CH2-O) n-,
aryl G . 6al kyl oxy(-CH2- CH2-O), - and none: or
di (G -6al kyl )am no(-CH2-CH2-O n-; or wherein R is pyrrolyl or pyrazolyl,
each of said Ahet | es ' | 1y being substi WM ARy 1-Qr Awher e
possi bl e nore,” 2%@3%@“’2%”%&%‘%'@? agﬁ S ﬁ@ﬁﬁhggfag%we(p}#%% Rl o,
hydr oxy, am m$, cyano, carboxy, Cl.6alkyl, G .6al kyl oxy, Cl-6alkylthio,
Cl- 6al kyl oxyC, . 6al kyl , aryl, aryl C 6al kyl, aryl C - 6al kyl oxy,
hydr oxyC- 6al ky|s.a riRE0oCforHith Gl1yoa.% {g)a’c}{(@l Rb-GPEQBQ);QB-SQI((»@ wherein v is
6al kyl ) am no RE@!:%X"' , FOl iygal oC- 6aj, ky i@ ek&l carpan no,
G - 6al kyl -'sO RIEDR) Whemgin y s dpherpia Y- 15 -GHER K )+ 30460 dﬁé ,?6?3[)C(=O)— NRscRsd,
HQ( - CH2- CH2- GHOCHBICH(SGB) CERAGER ) CH-NRChr BRI-CH, and ¢h@Ha ROHpYOYYI-
ary1C. 6al kyl a0y Gt g b sSlsh o ORI MHER G 2- CH2- O 0 ;
or Qis aradical o 1’f grn(lgj?lsald?‘g@rﬂc?@ %?12%;5‘%6@- 33}; Fb-ﬂl:); (@95]; (b-7);
(b-8); (b-6) TAHErsEFAsE: P 8T 4, 3ubsgfueqtp sedsctedifeamphalp, ydrexys amiiRetyaiy v s
- CH(NR2R4) -, ocalbexrginsaXiyldxy, @, dlkykiad, QeakyloxyC, d8kyT(ard) arylQs.saldl, iasyl@,. di r ect
bond, C(=Q). - - R4- - | is pyridyl,
pyrimidinyl dr Bﬁ‘%”r‘@?ﬁéf’@*%“é@%‘?‘“@ia“%ﬁ%@%"é’;‘g‘gé’f"'b@idﬁgl-substi tyted with 1
or where pos@iiiaminesrigalkypalyhaloCr.salion.ori-safkyleambasylaminan Cosa 8-S B& fr om hal o,
hydroxy, am neyl-SCLENREY anpikykakaenonyl, Cl=6aNRYR;*, BO(-&H KIH,03Y-, hld(-6al kyl t hi o,
Cl. 6al kyl oxy Gl 6al Kyl , Aar ryl Gl gal k I B34 kyth oxy,
hydr oxyCl _Ga% éhh%)h‘o%rglh ‘?’t’j?.C%}égggam%#&‘%&%%%?%%%% and
di (C1. 6al kyl )B¢aors di(Ceetliyrming ot In-61eRS of smd hetaroryales ®eBBnyY | ami no,
CL. 6al kyl 15SOZubNRhET wittd here PoksitNR2.G-or @1, Gak i etoupy: GambeBilR ' is frin@iinYR5CR5d
HQ( - CHr CH2- 0) ., - al. o - CH2-.CH2- O),, -.... C1. 6al kyl oxy{ - - ﬁ)e
aryl d . 6al kyl%%r(a?'&éa&@%q h%ﬁeéoﬁéélﬁsobﬁgl-%é’fbsgllu 1.@:11(_ %r%g%% *84% cre- 0, -;
or wherei n R Suplsasi 2P gad.cristitusais sejected i halgythgdrowy. rminD, efenqsaibexpossi bl e
mor e, SUChbaSCI?ealkﬁ, Oﬁcaﬁcy}oib‘hﬁtaigiﬂgiﬂ%Ex-ﬁﬁ-{ﬁ@fﬁ@edﬁamyﬂﬁhkh@h@hﬁé‘})f%’ﬁﬂ?{i am “lo,
cyano, carbox X . 6a t hi : K . 6al kyl, aryl,
aryl d . 6al ky|6%""&%’(%%’8?‘33??‘%&y‘}“"ﬁ’y%frd}g? "@,l @Qé‘f‘%jr '%g'l'n%%ljo&@ to .
di (C1. 6al K/ )abihminefaratkyi P‘dYW@Qt&iﬁkﬁ)ﬁéhﬂ%@“)’@mm@p,l-éﬁb‘@h?@a'ﬂ‘@éla 6al kyl ,
% ga: ty: - caerria?wmﬁma.aa@ynﬁ dﬁwny1,5@=g4b?§wa”arw(@stmﬁ?inaﬂglo& >0
. 6al kyl oxycarbanyl,, -C(=0)- > - CH2: CH2: O) * - . hal.o(4CH2-,CH2- O) ~-,
Cl_6al kyl oxy(* ﬁéh%‘éjc‘#ﬂa&)g?w @%)“0Wt%&$®é@%ﬁh%h %lno- or
di (G _6al kyl )maeriondsd(Cralicham@pt-CH,6H:- Wil drawfisre Rbisiphigolslpyiaeelyled with 2 or
3 Cl_6al kyl ofa6hIgrsaidMeteydRQA& dpibilaill BeiRy §ubetgiedWhith 1 of Yhey pbelbyd mo!
pyrazol yl ns €a0h e%fz %irg hggerotc)éél es, f?fjm hﬁng'lt lr\é bei ng glébstci g}gt ed with 1 or
wherie posdi bl &> 5T HOLEeRS Sejeqtyd tom AR YHTORY A0, SYARQCAROFY: om hal o,
hydr oxy, am rfei.satkyl, Cygalkyloxy, Csalkylthio, Cy.¢alkyloxyC,.calkyl, aryl, arylCy ealkyl, arylC,.
salkyloxy, hydroxyC; salkyl, mono-or di{(C, ¢alkyl)amino, mono-or di(C;.
salkylyaminoC,.qalkyl, polyhal_oCl-(,alkyl, Cj.salkylcarbonylamino, C,.galkyl-SOz-N'R5 ‘.
aryl-SO,-NR*“-, C,_galkyloxycarbonyl, -C(=0)-NR**R*¢, HO(-CH;-CH,-O),-, halo(-
30 CH3z-CHy-O)y-, Calkyloxy(-CH;-CH;-O),-, arylC,.galkyloxy(-CH;-CH,-0),- and
mono-or di{C,.galkyl)amino(-CH;-CH,-0),-; or

Q is a radical of formula (b-1); (b-2); (b-3); (b-4); (b-5); (b-7); (b-8); (b-6) wherein v is
3; or (b-6) wherein v is 2, wherein Y' is —CH(NR’R")-, wherein X? is a direct bond or
35 C(=0), or X? is a direct bond, C(=0), NR*, C,_salkyl-NR*, NR*-C,_alkyl, wherein R' is
pyridyl, pyrimidiny} or pyrazinyl, each of said heterocycles being substituted with 1 or
where possible more, such as 2, 3 or 4, substituents selected from halo, hydroxy, amino,



cyano, carboxy, Cl.6alkyl, C1.6al kyl oxy, C1.6al kylthi o,

Cl. 6al kyl oxyd . 6al kyl, aryl, aryld.6alkyl, aryl Cl _6al kyl oxy,

hydr oxyd _6al kyl , nono-or di (CLl. 6al kyl )am no, nono-or

di (C1. 6al kyl ) am noCl _6al kyl , pol yhal oC _6a] kyl, C1. 6al kyl car bonyl am no,
Cl. 6al kyl - SO2 20 NR5c-, aryl-SO2-NR5a-, C1.6al kyl oxycarbonyl, -C(=0 -NR

5cRsd HQ(-CH2-CH2-O), , halo(-CH2-CH2-O n-, Cl.6al kyl oxy(-CH2-CH2-O " -,
aryl CL. 6al kyl oxy(-CH2- CH2-O), and nono-or di (CL. 6al kyl ) am no(-CH2- CH2- O,
or Qis aradical of formula (b-1); (b-2); (b-3); (b-4); (b-5); (b-7);

(b-8); (b-6) wherein v is 25 2; or (b- wherein v is 3, Y is - CH( NR2R4) -,

wherein X2 i 4 . , lal kyl, and

wherein R |§yacg &’y?y’ ]lﬁﬁdé(zﬂ%}f)xy’ é&aillk)%" i%‘mﬂ? arBC é bei ng
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di (Cl. 6al Ryl )Taln{ GHGCH%Q)k-yQ oaﬁ@loyﬂaﬂ?féﬁﬁﬁ@bnkmlci @lkyRayk§He@Hphy | ami no,

Cl. 6ac:_| ;)"C'_qumﬁ\ﬁ%ﬁc or(ﬁG’Nal GL.-6nl; kSWvQéWJﬁN' li’sqw(ﬁazolyl'tgngo) NR5cRad,
% Yi OXy

aryI d _6al ky|525‘§éyt“‘%32c‘d-&' efe %?ﬁﬂ 198 E}FE&? or !ngPfﬁrt)’%{‘fﬁ SﬁB’E‘%ﬁE”‘mz 0"

or each of sk, heteyooyicd. esarbectartgaxgs,tibsalkylwt)e@]wlltyﬂthlov\here possi bl e 2, 3 or

4 Cl.6al kyl 35 OLAURE, 6é?lEy1V3?ﬁr 1@ By, §ryR}’. ghmlgkﬁ)ﬁbdrefy@)ﬁlﬂ'erleo»oreaCh of

sai d heterocycl es being ‘subst X}ﬁ’&@ab’gﬁq%h% %@g@% (S:;?Boifl

2, 3 or 40 sHSt- AGRAREosBPR PG pbcdvmﬂawwo
Cl. Gabl kyl , CtafbahRarhionyC, (Okylu0,kyRt-hirgl- Seszscerﬁakﬁyﬂyoaw@M ea(=#op , aryl,
aryl ClL. 6a| KylnygS | G6alk K

di {CI 6al kyl>/) am%ﬁg]l‘ﬁér(oﬁgzbﬁ g% (Han%(&ﬁﬁfg ) b Xéllgaﬂg(‘@HQ-C %\ (%%al oCl 6al kyl ,
G . 6al kyl - carpermpikyler HoCHrF HsQwk gnd W%ﬁg& cally éém%-

C . 6al kyl oxy daidassiyllbeing Sosaiiute INRBCRSA mlk%e@h%preld’mm)ﬁyrﬂaﬂnﬂ-lz 0),,
G .6alk |

di (G . 64 §Y§P§%‘§‘ o o Rg5adhy Aot eedBlot ofiohan Pl biead By 8061 IR0 O
each of sai d "HEfecRostEYE mese. sishia Aad oy B@Ftﬁbcmssﬁ‘j]&g'teij frﬂ’c"é“t‘}k\r\)‘xqﬁoxﬂ YPOGher e

possi bl e nor eyarmumlﬂbcas Q21.calByl0OC dikyRnb a0, isil kgt C3 gdlieddhad, fallomanhal o, hydr oxy,

aCT_ ggi kc%lg;]oéiﬁg ary% ?ﬂh ){/P@f&%&a&a %éﬁ*o—og:h(gh %')L}ang mono-or
hydr oxyé . 638/.| 1-6al lﬂ%ﬁ mkséupebhale(éuﬂ D") §m%'°afh9ﬁﬂa’6’r“° C, salkyl-SO-
di (C1. 6al 3oyl )mna@sﬁamfﬁ CiRakyivakatinyd aCien),NFCFR 6 by CH,-CHe-lappy | am no,

i -G ce. b et apTon g LBty ol T

ary1G, . 6al kyl"ﬁQV(‘mQﬂQd by amine(-GRmeHoP)diof C1- 6al kyl ) ami no( - CH2- CH2- O)
15 Preferred conpounds are ()-2-[[2-]]

1- (2- am no- 3-Qretdwidibarboy forméia pb- m}?tﬂ' o, )] @rﬂ)n@}sﬁ(bmi ®Y); (b8} whercin v is
benzi m dazol sV et s QT Y st AhRGlin S BRTLOEM LS
NR*, Cyalkyl-NR*, NR*-C,_4alkyl, and wherein R' is pyridyl or imidazolyl, each of said
heterocycles being substituted with 1 or where possible more, such as 2, 3 or 4,
substituents selected from halq, hydroxy, amino, cyano, carboxy, C.salkyloxy, Ci.
salkylthio, C;.Galkyloxycl-ﬁalkyl, arvyl, arylC, salkyl, arylC, salkyloxy, hydroxyCi.salkyl,
30 mono-or di(C, ¢alkyl)amino, mono-or di(C;_¢aikyl}yaminoC,.salkyl, polyhaloC,.salkyl,
C,.¢alkylcarbonylamino, C,_alkyl-SO,-NR*-, aryl—SOz-NR5 ‘-, Cysalkyloxycarbonyl,
-C(=0)-NR*R*, HO(-CH,-CH3-0),-, halo(-CH,-CHy-0),-, C, salkyloxy(-CH;-CH,-
O)y-, arylCy_salkylox y(-CH,-CH;-O),- and mono-or di{C, ¢alkyl)amino(-CH,-CH3-O),-,
or each of said heterocycles being substituted with, where possible 2, 3 or 4 C, ¢alkyl
35 groups; or wherein R' is pyrimidinyl or pyrazinyl, each of said heterocycles being
substituted with 1 or where possible more, such as 2, 3 or 4, substituents selected from
halo, hydroxy, amino, cyano, carboxy, C,.galkyl, C,¢alkyloxy, C,.salkylthio,
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[ 1- (2- am no- 3- et hyl but yl ) - 4-pi peridinyl]-6-chloro-1-[(1, 4-di methyl -1 H

i m dazol -5-yl)nmethyl ] -] H benzi m dazol - 2- am ne nonohydrate; ()-N|
-(2-am no- 3-net hyl butyl ) -4-pi peridinyl]-6-chloro- |-[(6-nethyl-2-
yridinyl)methyl ]-1 H benzim dazol-2-amne; ()-2-][
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yl'l'methyl)-6-net hyl - 3-pyridinol tetrahydrochloride; ()-2-[[2-[]

1- (2- am nb- 3-FaeemsA 9mPYEnds aepi per i di nyl ] ami no] - 7- met hyl - 3H i m dazol 4, 5-
b] pyri di n- 3- ykj-rgehyl-(2- zﬁmﬁ@BhﬁéhhyﬁmW4 gllpaﬁtlmyl]axmno} 7-methyl-1H-

ol 1. [y|1, ﬁit"%ﬁ%‘ S e Oﬁ“?%%faﬁﬁlé%h?&?%ﬁ“%‘“‘g%%‘e'aEZF ae
(1:1); (1-(2- ammoethyl) 4-p1per1d1nyl]ammo] 1H benzmudazol 1-yllmethyl-3-

()-2- [[2 [[Ip@adﬁwpno 3-net hyl butyl ) - 4- pi peri di nyl ] ami no] - 4- net hyl - | H
benzimd

|
0-2[12 o (%)ZMa{m nop bt ik ‘“Qg‘t"}?}%“‘p“%‘f%“l‘/‘?gn“ﬁ{r?éﬁ Ly Y h-yﬁﬁ?benzi mi dazol - |

imidazol-5- y])methy]] H- ben21m1dazol 2-amine monohydrate;
(x)-N-{1-(2-amino-3-methylbutyl)-4-pipenidinylj-6-chloro-1-[(6-methyl-2-
pyridinyl)methyl]-1 H-benzimidazol-2-amine;

(#)-2-[[2-[(3-amino-2-hydrox ypropyl)amino]-J H-benzimidazol- 1 -yl Jmethyl}-6-methyl-

25 3-pyridingl;

N-[I-(2-aminoethyl)-4-pipendinyl]-1-[[3-(2-ethoxyethoxy)-6-methyl-2-
pyridinyl)methyl]-1 H-benzimidazol-2-amine tetrahydrochloride dihydrate;
(#)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl}-1-[(2-chloro-1,4-dimethyl-1H-
imidazol-5-yl)methyl]-7 H-benzimidazol-2-amine;

30 (%)-N-[1-(2-amino-3-methylbutyl}-4-piperidinyl]-6-chioro-1-[(2-chloro-1,4-dimethyl-
1H-imidazol-5-ylymethyi]-1H-benzimidazol-2-amine;
(£)-N-[1-(Z-amino-3-methylbutyl)-4-piperidinyl }-6-methyl-1-[(6-methyl-2-
pyridinyl)methyi]-I H-benzimdazol-2-amine;
(%)-N-{1-(2-aminopropyl)-4-piperidinyl]-1-[(3,5,6-trimethylpyrazinyl)methyl}- 1 H-

35  benzimidazol-2-amine tetrahydrochloride trihydrate;
{()-N-[1-(2-amino-3-methylbutyl}-4-piperidinyl}-1-{(3,5,6-tnmethylpyrazinyl)methyl]-
1H-benzimidazol-2-amine,
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met hyl ] - 6-met hyl - 3- pyri di nol tetrahydrochloride trihydrate; 2-[[2-]]
hyl ) - 4- pi peri di nyl }am no] - 7- net hyl - | H benzi m dazol -1 - 20
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2-[[2-][1-(2-am no- 3-net hyl butyl) - 4-p peri di nyi ] am no] - 1H benzi m dazol -
met hyl ] -6-nmet hyl -3-pyridinol; and ()-N[

am no- 3NaBtByaringesty))-44pi pérpiiaryi ] dii- 3 )-eMaromhdwyD-6-methyl-2-

ggndm]jn@emi A bétfﬁmﬁhlorhakme&%yd}b&mk dftiy amcne the prodrugs,

Ition s qua ary am nes; netal
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Sry i -Gormipps- m%?ﬂ%‘lwlh@ﬂ’éﬁﬂd‘“}’lhié%ﬁ’é‘?“ﬁtz' )g%l gﬁ’ﬁ@?g]dﬁ'f ormul a
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I'Nng groups mentio

ed in Chapter 7 of

3@“¥¥@%R¥?HWNWGF§%H¥@S%WW?%eS|s by T Greene and P. Wiyts (John
I nc. 1991), with an internediate of formula (I11), wherein W

0 5l e base, such as, e.g. -19- sodium hydride,

WHGQM]%&W 3 rﬂlmﬁtéﬁ'ah drchif¥ad,az R \\ 1 1J G N adi

MWWE\’Q y xlhﬁfﬂg?@ﬂ 3puidngd bei ng represented by H Q1,
12002- [rlQ@raﬁxsrﬁ,ew@dwpehafnwhﬁn&]Lé-craam-acraahpefmba@ame@oby-
ry?]me‘hy% %rmgg%g%‘)yé-ld&ol tetraguclrochfongg 2- proéa%lolatc (1: 1?
(*)- 2 [ 2-[[1-(2-amino-3-methylbutyl)-4-piperidinyljamino}-4-methyl-1 H-
benzimidazol-1-yilmethyl]-6-methyi-3-pyridinol;
{x)-2-[[2-{{1-(2-aminopropy!)-4-piperidinyl}amino]-4-methyl- 1 H-benzimidazol-1-
yllmethyl}-6-methyl-3-pyridinoi tetrahydrochloride trihydrate;
2-[{2-[[1-(2-aminoethyl)-4-piperidinyl]Jamino]-7-methyl- 1 H-benzimidazol-1-
ylimethy}]-6-methyl-3-pyridinol tetrahydrochloride dihydrate;
2-[[2-[[1-(2-aminoethy!)-4-piperidiny}Jamino]-6-bromo-4-methyl-1 H-benzimidazol-1-
ylimethyl]-6-methyl-3-pyridinol tetrahydrochloride;
2-[[2-[[1-(2-aminoethyl)-4-piperidinyl]amino}- ] H-benzimidazol -1 - yljmethyl]-6-
methyl-3-pyridinol tetrahydrochloride monohydrate;
(#)-2-[[2-[{1-(2-amino-3-methylbuty!)-4-piperidinylJamino]- ] H-benzimidazol-1-
yljmethyl]-6-methyl-3-pyridinol; and
(£)-N-{1-(2-amino-3-methylbutyl)-4-piperidinyl]-4-methyl- 1-{(6-methyl-2-pyridinyl)-
methyl]- 1 f-benzimidazol-2-amine.

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

In general, compounds of formula (I') can be prepared by reacting an intermediate of
formula (Il-a) or (II-b), wherein P represents a protecting group, such as, for example
Ci.qalkyloxycarbonyl, 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 (III), whereir W is a suitable Jeaving group,

such as a halo atom, e.g. chloro, bromo, in the presence of a suitable base, such as, e.g.
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presents a

qd%gggkgg?g%oup, such as a halo atom e.g. chloro, brono, in

di sodi um

sol vent, such

N a~. X

| east
and said



4al kyl oxycar bonyl , benzyl, or those protecting groups nmentioned in Chapter 7
of “Protective Goups in Organic Synthesis' by T G eene and P. Wiyts (John
Wley & 10 Sons Inc., 1991). RR R GG (I Na* a2 Na-a2 PQ1 QI3 \~
: ~ I3 Nas a Nad4la (IV) (1'-a) Wen P represents, for exanple,

Cl . 4al kyl oxycarbonyl, said deprotection reaction can be perforned by, for
exanpl e, acidic hydrolysis in the presence of a suitable acid, such as

hydr obrom ¢, hydrochloric, sulfuric, acetic, or trifluoroacetic acid or a

m xture of 15 said acids, or by al kalingghydrolysis in the presence of a
sui t abl e base, such as, for exanple potassium hydroxide, in a suitable

sol vent such s%ﬁlgﬁﬁ;ﬁf]%e als @Gxﬂlcarban @h%rgac% ca‘Pﬁk%Eﬁ@ﬁrﬁ@li}PA readi®hydnene

chloride. Suita oh o S are et ano 2- propanol , 1-butano
and the Iike.so]inloPghpas VéV-dimsdpiiermanider at e of the reaction, it is

advant ageous to at the reacki-op—@ xture, in particular up to the reflux
tenperature. 20 teaggglvely when P reprgsents, for exanple, benzyl, the
deprotection g ti an @Pf or med Ry catalytlc hydr ogenation in the
presence of hydr aﬁa ;Eegﬁgrbpnggte catalyst in a reaction-inert
solvent. A suitable cdatalyst in the abo N c}‘bn is, for -20- exanple,

pl ati num on-char coat., pal |l adi um on- chat % t he Ilke. An appropriate
reaction-inert solvent for said reaction F r exanple, an al cohol, e.g.
nmet hanol, ethanol, 2-propanol and t li ke, an ester, e.g. ethylacetate and

the like, an acid,rpe.g. acetic a and th@)llke 5 The catal ytic

hydr ogenati on reacifi o jdgscrlb above can al so be used to prepare a
conmpound of fobnug |2 %) deprojegting and reducing an internediate of
formula (1V) wh g}aconprlses an unsat ur at ed bond, said Q being

repr esented by Cﬂa(C}EC}D and sdl'® internediate belng represented by
formula (1V-a). RRub / \ Nala2z Na~-aZ P-Qa(CHCH-\\ g N a4 33 Nas a

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

R! R!
G/ G/
\ 1 \ 1
N a\\‘az N a %az
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AN ' P la AN I P ;|a3
a a

Iv) (I-a)

When P represents, for example, C,4alkyloxycarbonyl, said deprotection reaction can
be performed by, for example, acidic hydrolysis in the presence of a suitable acid, such
as hydrobromic, hydrochloric, sulfuric, acetic, or trifluoroacetic acid or a mixture of

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

20 Alternatively, when P represents, for example, benzyl, the deprotection reaction can be
performed by catalytic hydrogenation in the presence of hydrogen and an appropriate
catalyst in a reaction-inert solvent. A suitable catalyst in the above reaction is, for
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bei ng represented by H2N Q2,
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in the definition of Q
hydrogen or R2 and R4 are both hydrogen, said Q
and said conpounds being represented by
prepared by deprotecting an internediate of formula
Na~i2 \ NQ@ KI H/NQL 3 / a~a Nte. a 015 (V)

Sai d deprotection reaction can be perforned in the presence of a suitable

base such as,

al cohol ,

for exanpl e hydrazi ne,
such as hydrochloric acid and the like.in a suitable solvent,
acetic acid and the Ilike.

or in the presence of a suitable acid,
such as an
20 Conpounds of forrmula (I'-a-1) can al so

be prepared byarsR®pMtiachioaGh@Bod, YaidiBiloAlcRaredal, ah®MhBUké Avippr@eiarrding to

t he procedure descri

/IRR GG \ GFIEf

R Phrb i RUSRY 8 2, FRUNGP i 2, (12

-21- Conpounéhandl, 3-propariohar(d the e, o estet,'e-gaethylaceptecandithe Idie, oracdRe-gonpri se a

hydr oxy
and said sconpounds
be prepared b de
descri bed her

rMecﬂrgim1iMerMMiMe of fowmlagVH)
8

pr.
E Gaplgiehydarees

Subggétklé@i@tandﬁ-@i]iﬁ&q or @ being represented by Q,(0OH) or Q(OH),

being represented by formula (I'-a-2) or (I'-a-1-1), can
_ ] or (MIIl) as
n B agB S sCHPROIOUT CABSHPEEHEE PR BF Aul a (11 - a) .

R

R

G G hiympaihdNf formdialF -afby depfdBctingand reducthghdn Qrer{riehte oBformula
(TV) wherein @ comprises an unsaturated bond, said Q, being represented by
Q1.(CH=CH), and said intermediate being represented by formula (IV-a).

1 1
R R
9 q
1 1
N 5y2 NSy
P—QuaCH=CH—( || [, —— B | l,
N ”? N #?

' a
10 ([V-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 HoN-Q,, and
said compounds being represented by formula (I'-a-1), can also be prepared by

deprotecting an intermediate of formula (V).
R' R
Vd
o] G G

\

N “E\\\az N2
N——Q2—<\ I L3 - HaN——Qr—4 I , L3

N e N i

o)
15 {V)

Said deprotectjon reaction can be performed in the presence of a suitable base such as,

(1-2-1)

for example hydrazine, or in the presence of a suitable acid, such as hydrochloric acid

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

20  Compounds of formula (I’—a-1') can also be prepared by deprotecting an intermediate of

formula (V1) according to the procedure described for the preparation of compounds of

formula (I'-a).
|
/R /R]

]

G
\ a
N x\.,;._dg
—— HEN_QQ_'<\ l !3
N “2
a

4

(i-a-1)



N adz Nadi~a (VIl) ( a2) R R GOPI a \ ~a2 N\a2z P NQ (OP) \\
I 13 })2NQ@" (OH)--C1 3 Na4 N a4~ (Vill) (l-a-)-1) Conpounds of fornula
(I'") wherein, in the definition of Q both R6 substituents are hydrogen or
R2 and R4 are both hydrogen, and the carbon adjacent to the nitrogen 10
carrying the R 6 or R2 and R4 substituents, contains at |east one hydrogen,
said Q being represented by H2ZN-BH, and sai d conpounds bei ng represented
by formula (I'-a-1-2) can also be obtained by reductive ani nation of
internediates of fornmula (1X) in the presence of a suitable am nation
reagent, such as, for exanple, ammonia, hydroxylamne, or benzylam ne, and
in the presefompoindaokioihabllday@dlicl HNgviegsn), oeQgeonbbshyblydogegn, and an

appropriate t h , h fseaction is, for
exanpl e, pl a?%?ﬁ%nﬁldﬁg &Qg b%é'r%}e%drﬁg}@ ,s(bﬁfg'arg ﬁj}%bﬁ%ﬁl um on- Al 203, and
the |ike, oftTRRYAAYKRENgTepr®nisd BY ivmrladk-a2) euil atydi: A PEBRPI&i fdh as a

t hi ophene soldegrotettingAn irttircaible @f fc@ﬁﬁltal(UIl} orITETL) 2§ Qtsvstdd-Heinabdie falmy e

reaction is, p]‘.eg m@%;m&%p%%gsghcnﬂmﬁ met hanol , et hanol, 2-propanol

andthellke annnati o aa2 3 {/ a3 N aa N aa 20 (I'X)
-22- Conpounds of forr?élla (1'), wherein Q conprisgs a -CH2ZNH2 noiety, said Q
being represented by /AN CH2-Q4, and said conpopnds being represented by
formula (1'-a-1-3) can be: prepared by reduci ng an |n;1ermad| ate of fornula

X). / RLRL GG N re\dbct on aa2 NG 4 jfl CHi \ 3
( ) P—Q, (op)‘_é\%j( l I —_—— H—Qy (OH}——< QRT | Q4

N i
| (Vi) (I-a-2)
I
/R /Rl
G G
P \ al \ 1
\ N 2 N g2
o OR) — T HzN'“Qz'(OH)——<\I [5
N 4 N 34/,3

(Vi d-a1-1)

Compounds of formula (I") wherein, in the definition of Q, both R® substitvents are -
hydrogen or R? and R* are both hydrogen, and the carbon adjacent 1o the nitrogen
10 carrying the R® or R? and R* substituents, contains at Jeast one hydrogen, said Q being

represented by H,N-Q3H, and said compounds being represented by formula (I'-a-1-2)
can aJso 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.

} 15 hydrogen, and an appropriate catalyst. An appropriate catalyst in the above reaction is,
for example, platinum-on-charcoal, palladium-on-charcoal, thodium-on-A};03, and the
like, optionaliy in the presence of a catalyst poison, such as a thiophere solution. A
suitable reaction-inert solvent for the above reaction is, for example, an alcohol, e.g.

methanol, ethanol, 2-propanol and the like.

1 1
/R /R
; q
1 : : n
N 9,2 amination New 2,2
(o—)Qj—<\ I I - HaN— Q3H-<\ | 1,
N ad” a N aa"a

20 (IX) (I~a-1-2)



~aNa-a (X (l1'-a-1-3) 5 Said reduction can be perfornmed with a suitable
reduci ng agent, such as lithium alum nium hydride or hydrogen, optionally
in the presence of a suitable catalyst, such as Raney N ckel. A suitable
solvent for the above reaction is, for exanple, tetrahydrofuran, or a
solution of ammonia in an al cohol. Suitable alcohols are nethanol, ethanol,
2-propanol and the like. Said reduction reaction perforned in a 1o solution
of ammonia in an al cohol can al so be used to prepare conmpounds of fornula
(I"-a-1-3), wherein RL is substituted wih C bal kyl oxyC, -bal ky], said R
being represented by R1L -G -6al kyl oxyd . bal ky], and said conpounds bei ng
represent ed ttyo éo@x‘icmék?on(alﬁa'(ﬁj lm;’y/a%)q &ﬁgrrsemcfﬁgmf%]ewsﬁw%@fn&e of

formula (X-a) CJl-62 7k YTOXYC Ga%gy Eg 2 reduction
N aQa2 NG Qderresegipd PIQRF 2@\ e SR CEIPOURILbRRETERIFEIEBRY IBA N a4 a  (X-a)
(1'-a-1-3-1) (I'E5]-Qonpoepegared by @dutiigan (liegmedisteatf @rmuld (EQnpri ses a

- CH2- CHOH CH2- NH2 nojety, said Q being represented by H2N—CH2 CHOH- CH2- (4,

and sai d conpounds élng represented by formula (I' R1-3-2), can be
prepared by reactln an jnternediate of fornula (XI)\mnth anmonia in the
presence of a SU|E§§ F&get i on- itsEdonsol vent such i~at cohol , e.g.
met hanol . G RV T 2 ﬁraﬁai———**(}#%N3QH€VQ H N3CH CHUH-CH
Q' --(\ 11 3 N a4' & N Ea 20 (XI') Conpounds of fornﬁ1 , wherein, in

the definition of Q R22 or one R6 substituent is fornyl sald Q belng
represented by H-C(-C% QlL, and sai d conmpounds being - 23 ¥kPresented by

W th 1 or s SR h R Gk D AL R g e e oy | gp

Cl aa}I kyl - 11 - GHimi@lum Hydhi@ ¢4+h@di@gén; biftionally in the presence of a suitable catalyst, such
as Raney Nickel. A suitable solvent for the above reaction is, for example,
tetrahydrofuran, or a solution of ammonia in an alcohol. Suitable alcohols are
methanoli, ethanol, 2-propanol and the like. Said reduction reaction performed in a

10 solution of ammoniz in an alcohol can also be used to prepare compounds of formula

(I’-a-1-3), wherein R' is substituted with Cj.salkyloxyCi.galkyl, said R being
represented by R1'~C1_ﬁalkyloxyC].ﬁalkyl, and said compounds being represented by

formula (I'-a-1-3-1) starting from an intermediate of formula (X-a). .
y RI—C/-qalkyl—OH / RI=~C)-gatkyloxyCy-galky!

1

reduction In,2

a

NC—Qd——<\I [3 - H3N~CH1~—Q4—‘<\I .1,3
ammonia/Cq.galkylOH A7

{X-a} {Ia-1-3-1)

15 Compounds of formula (I'), wherein Q comprises a -CH,~CHOH-CH,-NH; moiety,

) said Q being represented by HoN-CH;-CHOH-CH;-Q.-, and said compounds being
represented by formula (I'-a-1-3-2), can be prepared by reacting an intermediate of
formula (XI) with amumonia in the presence of a suitable reaction-inert solvent, such as
an alcohol, e.g. methano].

, i
/R 2
G\
) I
N N, ? N a\az
CH,_Q4_<\ l, —— =&, N—-—CHa—CHOH—CH-»—Qa—<\ s
& =2 N ud" a
'g-1-3.2
. o) {I'-a2-1-3-2)

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



ONxa N3 (I'-b) (XII) Conpounds of formula (1'), wherein, in the
definition of Q R2 is other than hydrogen, 5 said R2 being represented by
Rea, R 4 is hydrogen, and the carbon atom adjacent to the nitrogen atom
carrying the R2 and Ra substituents, carries also at |east one hydrogen
atom said Q being represented by Rea-NH HQ®, and said conpounds being
represented by formula (l1'-c), can be prepared by reductive am nation of an
internediate of formula (XIl11) with an internediate of formula (XIV) in the
presence of a suitable reducing 10 agent , such as hydrogen, and a suitable
catal yst, such as pall adi um on-charcoal? 2 pl ati num on-charcoal, and the

i ke. A suitable rec?ctlon inert solvent for the above reactlon S for
exanpl e, an HPESHEFY DYSOFUInE - RiafasIDe PEPAraR BY Teagiing,ag iniergiediais T {4 ke, G R
R\ al \ | (NIraith ﬁ)ﬁmmaltldof@rrhhlﬂide?and(aem)c%- <\ 13 Rev-NH2 RRa_ NH-HQB{ 2 a a%
Nag e (XI1l) (XTV) a (I -e)gConpounds of formula (1'-0)31 wherein R22
represents CL. 10al kyl substa’t uted with N(R6)2 15 and vuth hydroxy and t he
carbon atom carrying the hy carrl es al so t ydr ~8i oms, said R22
bei ng represent np unds bei ng
repr esent ed ECS afﬁ%or—%lcgc% ﬁ,a, n be pr epar ed by re iﬁ,/ﬁn i nternedi ate
of formla (XV) |rPthe presencé of a suitable reducip age t, such as

l'i thi um al um ni um hédrl de, in a suitable reaction-i ner sol vent, such as

t et rahydr of ur an. {' G G NY a~a+ reduction N\ql“

(R6) 2N- (Cl - galoh}pparh\cﬂsi-of-mmﬁh (]l) \xd'ra'm(lﬂa)hd\dleﬁﬁlﬁbgaﬂ QYR NNk QBan hydrogen,

C(=0) oG - aal Il ein, in

t he defini t| l(%ér{llhtl){f bgﬁ% %lrel\km Qﬁsb ti g{z}g%t?d o Cgrﬁ&m{&ﬂ a%]%ce)m ﬁt{Q bel ng
repr esent ed qug@’@mméﬁﬂylﬂh@ﬁ& AR ﬁ“@sné\"%n%‘EWlaisé at ]ﬁéﬁgé’l‘eo‘?: F2€" subst i t ut ed
with | or nonrensulsdicdntgesakes RY-NH-BIQsandsaR yompdihds bnjngmpzysﬁa'meeal kyl , or
HO( - CH2- CH2- ’fonr']nu%g('l dc)seé]g%% g&@g&h{ﬁ BRI SERLES SR Leth e bRk Ad- O sai d

R being repr s w bei ng t he anmount
X1IT) with an mtermednate of formula (XIV) in the presencc of a suitable reducmg

10 agent, such as hydrogen, and a suitable catalyst, such as palladium-on-charcoal,
platinum-on-charcoal, and the like. A suitable reactjion-inert solvent for the above

reaction 1s, for example, an alcohol, e.g. methano], ethanol, 2-propano} and the like.

!
/R /R‘
; G.
a‘\‘az amination \N a2
4 o d
N 34/
(XTI (XIV) (I'-c)

Compounds of formula (I -c), wherein R® represents Cy.palkyl substituted with N(Rﬁ)z
') 15 and with hydroxy, and the carbon atom carrying the hydroxy, carries also two hydrogen
atoms, said R* bein g represented by [(C1.9a1ky1)CH20H]—N(R6)z, and said compounds
being represented by formula (I'-¢c-1), can be prepared by reducing an intermediate of
formula (XV) in the presence of a-suitable reducing agent, such as lithium aluminium

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

i 1
/R /R
G G
A\ \ o)
N \\a reduction N S,
(R )2N'(C| g'\lk)“}‘N‘H"“HQs'<\ I l3 ———r et (R )1N——[Cl 93"(}'7)"NH""HQ§'<\ | i3
(—O)0C| ~qalky] N 477 CH-»OH N &
20 (XV) (T'-c-1)

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

heterocycle substituted with 1 or more substituents selected from hydroxy,



substituents on R' ranging from1l to 4, and said conpounds being represented
by formula (I'-d), can be prepared by deprotecting an internedi ate of
formula (XVI) with a 5 suitable acid, such as hydrochloric acid and the

i ke, optionally in the presence of a suitable solvent, such as an al cohol.
Sui t abl e al cohol s are nethanol, ethanol, 2- propanol and the I|ike.
Alternatively, one protecting group may al so protect nore than one

substituent of R', said protecting group being represented by Pr, as
represented by fornula (XVl-a). The 10,fwo ways of protecting the
substituents of R', i.e. with a separate, as in fornmula (XVl), or a

nmbi ned nmb d
combi ned, ?ﬁpg{}ﬁ%ﬁ,mﬁ 69%(% cRLh, ,%%fdr&gbsqmrﬁ@b %%p%')sé@ed%ﬁcfggé ?Z_C;nH) "
I

/Ra Rra O &mNaA-OH, Na’SR ?elps qpvc.fef@edliw& ~(A-PH)g With W b Rg amount el ) ( T- g)
-0 0 A 0-11 subsBiruehts Gn R arafgii feom 1vo 4, aniNewi RcdfBu@ds bBingkeprdsediedy H Q 'l 13

R Ao n 1 Ottty adrdihqng e P Y
fi ; t 1
R'-A-OH R e el e%r MRS 15" Cxvi - b)
(1'-d-2) 3 suitable acid, such as hydrochlonc acxd and the hke optionally in the presence of a
suitable solvent, such as an alcohol. Suitable alcohols are methanol, ethanol, 2-
propanol and the like,

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

(A—0O—P),, (A—0—H),,
Iiila Rl-l
s
G G/
\ 2! \ ]
N X, ix,2
P"'_Q]-<\ I ,lg —_— H_Q:—<\ I 313
N a’/ a
(XVI) (I-d)
P—0
(!)l \A If.:] O-—H
\A . .
'--.R A Rla
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1 i
N ’x2 X2
e O P o
! N n{/a :af‘{'a !
(3Vi-a) I'-d-1)
Pr—
}1 O\ O/H
0 A [ ?—O—H
AR —a—0—p SR¥—A—0—H
G G
\ 2t 3 !
N x,? N x,?
P'—Ql_<\ l |3 ———— H“Ql"<\ I y
N e N aa”“
s (XV1-b} 1-d-2)

Compounds of formula (I), wherein Q is a radical of formula (b-2), said compounds
being represented by formula (I'-e), can be prepared by reacting an intermediate of
formula (XVII) with an intermediate of formula (XVII) in the presence of sodium



Compounds of fornula (1'), wherein Qis a radical of formula (b-2), said
conpounds being represented by fornula (lI'-e), can be prepared by reactin
an internediate of fornula (XVII) with an internmediate of formula (XVIII)
in the presence of sodium-25- cyanide and a suitable reaction-inert

sol vent, such as an al cohol, e.g. nethanol and the like. RL R GG 1 i \
| Ya\a2 Na2 d-4alkyl-OCNk-X-~1" ~3+ RRANH ---YRRRAN-C-nl k-X-\ Il 3
N ad4gao N ad4oa (XVIII1) (XV 11) (I'-e) Conpounds of formula (I1'), wherein
in the definition of Q X2 is C2-4al kylxNR4, said Q 5 being represented by
QBN- CH2- G . 3al kyl -NR 4, and said conmpounds being represented by formul a
(I"-p), can J t.] i r I (d X) with an
[t er medh at o aF o arau A e AR o iat MeUBEL RS, D bR 2edC V) and
a suitable P&duci ng agent, such as NaBH3CN, and in the presence of a
suitabl e reaction-inert sol yBht, such as met hyl ene chl oride & an al cohol,
e.g. ethanol. R O O a~a2 I'-‘é{ H C G . 3al kyhNR4- ~ 1| (3+QBN-T§I c Nad' 2 (XX
Na\az QBN CH2-Cd 3a3kyl -NR4N;E"~KI32 I3 (XIX) Nasa 10 (t -P)N sgpounds of

g

formula (1) cmyyl-be—wnwex'{—@ i|nt0|3earéh4re{-ﬂme+—-f—aFHx4NWCng<—asr ~kno I
functional group trargsfom at in &4ctions, conprisi nﬂ) t hose ited

herei nafter. The conpounds of fornul a%g,ll”)') may be converted to the
correspondi ng N-oxi dgyvfyorms 15 fol |l ow ng art-known prP_g)gdures for
converting a trivalent nitrogen into its N oxide forr% ai d N-oxi dation
reacti on mayCgepemal bifotyenlcdhriedkein it thbgefmaimptof Qg Xf beCastlhyltNRigsaid@t eri al  of

formula (') pathg RpREnARRYQRKLELLC ORBFNNRY, 8hd LNPEBRRLAdsRRHE KptRentAPPT Opr i at e
_) by formula (I’-p), can be prepared by reacting an intermediate of formula (XIX) with an
intermediate of formula (3X) in the presence of isopropy! titanate (TV} and a suitable
reducing agent, such as NaBH3CN, and in the presence of a suitable reaction-inert

solvent, such as methylene chloride or an alcohol, ¢.g. ethanol.

R)
s
G\
O ! ]
I A . i
H—C—C)-yalkyl—NR ——<\ | [;+QgN—H —— \ .
NN o N 2
X%y QsN—CHz—c;-amkyl—NH% I ) ;!'3
(XI%) N &
10 {I-p) C

ompounds of formula (I') may be converted into each other foliowing art-known

functional group transformation reactions, comprising those described hereinafter.

The compounds of formula (I') may be converted to the corresponding N-oxide forms
) 15 following art-known procedures for converting a trivalent nitrogen into its N-oxide

form. Said N-oxidation reaction may generally be carried out by reacting the starting
material of formula (I') with an appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriale

20 organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-
oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-
peroxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g.
t.butyl hydro-peroxide. Suitable solvents are, for example, water, lower alcohols, e.g.
ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated

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



i norgani ¢ peroxi des conprise, for exanple, hydrogen peroxide, alkali netal
or earth alkaline netal peroxides, e.g. sodium peroxi de, potassium

per oxi de; appropriate 20 organi c peroxi des may conpri se peroxy acids such
as, for exanple, benzenecarboper- oxoic acid or halo substituted
benzenecar boperoxoi ¢ acid, e.g. 3-chl orobenzenecarbo- peroxoic acid,

per oxoal kanoi ¢ acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.qg.
t.butyl hydro-peroxide. Suitable solvents are, for exanple, water, |ower
al cohols, e.g. ethanol and the |ike, fiydrocarbons, e.g, toluene, ketones,
e.g. 2- butanone hal ogenated 25 hydrocarbons e. & di chl or onet hane, and

m xtures of €ebrusdd sfdermaila (I Z@hCMOlamsoaythd}mtmﬂydﬂ gebsiitwagivabein RL i s

monocyclic h@}&f@@(féaﬁaoﬁﬂbﬁdﬁ Wefd ré’iﬂr@s@nte@a}vﬁaUééld)mgﬁk%OﬂM'smdsa' d RL being

represented b aid 2present ed by
fornula (1" ‘3\;“908%14?%%@86??&5%{? 3’59”%@%8 £928 8¢ PGR B#Jb S“"E %ﬂr‘i’ggof fornul a
(I"-g) int hmnp;roescbmfdenmﬂa @ -Hun thabteserat obzhmlnablealgohoﬂmtg'umatﬂanow et hanol ,

ropanol , sbut.ano 0 resence of a
prop 5 C} ghﬁ%% %%r ol £ Le&\ﬁl‘g aﬁcfl"gm II hgeapd ﬁﬂﬁ]e %ﬂasetnt’}?ofg

sui tabl e aci ori ¢ ac =OH R
1- C(=0) OCl1- 6&&%9&30@5%}7Nh@mcféwéﬂdfﬁné&teﬁ@fﬁ N alal Q 13 Q~N a (1'-9)
(11-f) Conpoundsiofd@r mula (1'-a) may pe{ggﬁﬁg%égd i nto conpounds of
formula (1'), wherein, in the deflnltugn of at | east one R6

substituent is heratha 10 i or R6 being represented by
Z1l, said Q b% pr e%ﬁgﬁﬂag %ﬁ séﬁd conpounds bei ng represent ed
by formula (I by-#eaction mnth nt.zdf formula (XXI), wherein W2

is a suitable IeaV|n© group, such as a hal o atom e.g. brono, or

4- met hyl benzenesul phonate, in the presenCﬁ1of a suitable base, such as, for
exanple " disodi barbonate di potassi u fz:arbonate sodi um hydr oxi de and
the like, in_a 15 reaction-inert solvent, e.g. 3- methyf 2- butanone

acetoni tri | e CORPREGF AEFORYIF & rapdy s conyrrediinto qompoydds of forguladl). i g J <\ 13 Z-
W? Zi Q - (/ Nwaeminl in(ibedefiaBiod ofNQJR? or at least one R® substituent is other than hydrogen,

10 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
(XX1), wherein W, is a suitable leaving group, such as a halo atom, e.g. bromo, or
4-methylbenzenesulphonate, in the presence of a suitable base, such as, for example ~
disodium carbonate, dipotassium carbonate, sodium hydroxide and the likc, ina

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

R 1
G/ G/R
\N "l\ \N al
g2 X2
H—'Q|—‘<\ I |3 + 2—Wy  — ZI*QJ—<\ I 53
N a.f’a N 3443
) (XX -’

(I-a) (-h)

Compounds of formula (I'-h), wherein, in the definition of Z, R?is CH,-Cy.ealkyl
substituted with N(R),, said compounds being represented by formula (I'-h-1), can also
be prepared by reacting a compound of formula (1’-a) wherein, in the definition of

20 H-Q,, R?is hydrogen, said H-Q; being represented by H-Q1y, and said compounds
being represented by formula (I'-a-3), with an intermediate of formula (XXT), in the
presence of a suitable reducing agent, such as sodium cyanoborohydride, 1n a suitable
reaction-inert solvent, such as an alcohol.



(1 a) (I h) Conpounds of formula (F-h), wherein, in the definition of Z1, R2
is CHz-Cl.9al kyl substituted with N(R6)2, said conpounds being represented
by formula (I'-h-1), can also be prepared by reacting a conpound of formula
(1'-a) wherein, in the definition of 20 HQl, R2 is hydrogen, said H QL

bei ng represented by HQ b, and said conmpounds being represented by formula
(I"-a-3), with an internediate of fornmula (XXII), in the presence of a

sui t abl e reduci ng agent, such as sodi um cyanoborohydride, in a suitable
reaction-inert solvent, such as an alcohol. -27- Rt RL GGt Na N a~a2
11-Q b 3 (R6), N C9al kyl --C( O)Ha(R6)Zf\}’ Ct-ealkyl-CH Qb ~3 N4 a Na'~
a (XXi1) (i-h-1)_,Conpounds of formula (I'-h), wherein Z, c;prrprises fornyl,
C, - 6al kyl car boné;!R, or C.6al kyl oxycarbonyl, said Z, being’represented by

Z13, and said c rrpoumds being represented by formula (I°'- -2) a%\Scan be
converted into Of formul a 5 aci drgl ySt's in the
presence O}F“Ql%d;é%?H—C%Eyﬁcé'é)ﬁ?ﬁzﬁfz%xﬁl%kﬂ ﬁyﬁ%b"c ECMP sul furic,
acetic, or triflINore#cetic acid a m xture of salldl CIdS or“by al kal i ne
hydrolysis in the presence of a su\tabl e base, sucH : f or exanpl e

pot assi um hydroxi &3 in a suitable solvent such as wat er, alcohol, a

m xt ure of er-al co hl ori de. alcoh |s are

net hanol , et HANEPY" Ef‘lf‘ﬁ‘éﬁgf w’lﬁﬁfﬁ'&%bﬁompgéﬁ OIBUQQ: ]Eﬂf)ar%ﬁ?éf fhe like. In
order to enhdhedkyieceraowy) chidthécingeptesamed tiytZ,j, snchmmrmgermgsbsme wor k at

el evated te”ﬁ@d’r@s@h’l@@ﬁy fcfnﬁ&la?} > & be NJn@!:ne@tmlo%%and%ﬁonn\Eéé doygN1 413
HQ\~13a ounso n be

pr epar ed aé‘gﬁaflyﬂﬁlélsd’éRﬁ@iﬁﬁﬂ’cﬁf”‘a%%‘l“ f 2p1¢.suchps }Prﬁ“’F%ﬁ’WBC ?ﬂ%g. R Rt

~ ) sulfuric, acetic, or trifluoroacetic acid or a mixture of said amds, or by alkaline
hydrolysis in the presence of a suitable base, such as, for example potassium hydroxide,
in a suitable solvent such as water, alcohol, a mixture of water-alcohol, methylene
chloride. Suitable alcohols are methanol, ethanol, 2-propanol, 1-butanol, sec. butanol
10 and the like. In order to enhance the rate of the reaction, it is advantageous to work at

elevated temperatures.

/Rl Rl
G '4
\ ai\ 3 G\N a]
2 \‘b\.al
ot T
ad N 34”3
(I-h-2) (1-a)

Compounds of formula (I’-b) can be prepared by reacting a compound of formula (I'-a)
Y with formic acid.
G G

N \‘\\"82 a\ 2
g \I l, + HOEOoH ——— HC(—O)—Q1—<\
N ~ '

is (1-a) (-b)

Compounds of formula (I') wherein R’ is monocyclic heterocycle substituted with
hydroxy, said R being represented by HO-R', and said compounds being represented
by formula (I’-i), can be prepared by deprotecting a compound of formula (I'-j),
wherein R' is monocyclic heterocycle substituted with C;.alkyloxy or arylCy.ealkyloxy,
20 said C,galkyl or arylCy galky] being represented by Z,, and said R being represented by
Z»-O-R". Said deprotection can be performed in a reaction-inert solvent, such as, for



G G N aka'
15 (1'-a) (I
het er ocycl e

and sai d conpounds being represented by formula (I'-i),

deprotectiog

N~a\a2 HQ --\ Il 3 H(=OOH HC(=0-Q -<\ | 13"
-b) Conpounds of fornmula (1') wherein R is nonocyclic
substituted with hydroxy,

a conpound of forrmula (I’ wherein R

i),

N a4~ a N a41~

said R being represented by HOR ',
can be prepared by
i s nonocyclic

het erocycl e substituted with C. 6al kyl oxy or aryl C, -6al kyl oxy, 20 said

Cl. 6al kyl or
repr esent ed
reaction-ine

presence of éca%'ﬁletrﬁé%ﬁen@%ﬂp%@ﬂ ﬂt@ﬁre?e%é{“éﬁa sHitdble dethcitMiQ

arylCt. 6al kyl being represented by Z2,
by Z2-O Rl. Said deprotectigon can be perfornmed in a
rt solvent, such as, for -28-

af, ele.

and said Rl being

exanpl e net hyl ene chl ori de,
OZ2 R R

in the

R ~G N2 tection h' sr 2 Nad'a a
(r-3) (I- )”’E§W§8ﬁﬂﬁs of fornula (1) mhereln Rt |s nmonocycl i c heterocycle
substituted wi t h o-&,hal o(-CH2-CH2-O)n, said co unds bei ng represented by
formula (1'-k), é@n be converted into a conpou:Epof formula (1'-1-1) or
(1'-1-2) by reagtion with the appropriate anhﬁe of formula (XXIH) or (XXIV)
in a suitable reaction-inert idr.of uran.

iﬁ bal “GHG N al

hal o(- CH - CH2-
62

YY-~I1 a Q-~Y
(Cl-6al ky)) 2

INHZ( C1-Bal kyl) @
N (-"EH, aCHz 00 /R G /NYa\\a2

- N

bxxii1) (r-k) (I

S 9&%&@%{1% i

Compounds of formula (I} wherein R’ is monocyclic heterocycle substituted with

N aQa2

- t)

} 5  halo(-CH,-CH;-0),, said compounds being represented by formula (I'-k), can be
converted into a compound of formula (I’-1-1) or (I'-]-2) by reaction with the
appropriate amine of formula (XXII) or (XXIV) in a suitable reaction-inert solvent,
e.g. tetrahydrofuran.
hmobCHTCHzom——Rr (C;@myDN(CHTCHzO)-—R'

b G
al ay_ ,
2 Ny
Q—<\ I 4 L3 +  NH(Cqgalkyl) —————» Q—<\ I - zll3
(XXT) .
0 {1--1)
(Cy-galky)gN (-CHyCHz0)7—R
G
NP
2
+ NH(C1.53'ky()2 —Q \i I !‘3
N i
) (XXIV) 142) )
10 Compounds of formula (I'), wherein R'is monocyclic heterocycle substituted with

halo, said compounds being represented by formula (I’-m) can be converted into
compounds of formula (I') by reaction with 1-butanethiol in the presence of palladium-
on-charcoal and CaQ in a suitable reaction-inert solvent, such as tetrahydrofuran.



+ NH(Cl-6alkyl)2 Q\\ Il P N\af (XXIV) (I, 12) ) 10 Conpounds of formnula
(I"), wherein RL is nonocyclic heterocycle substituted with halo, said
conpounds being represented by fornula (1'-n) can be converted into
conpounds of formula (1') by reaction with 1-butanethiol in the presence of
pal | adi um on-charcoal and CaO in a suitable reaction-inert solvent, such as
tetrahydrofuran. -29- halo RI' R GGa N\a2z N\ai -- ' a%a Q-<\ N4~
la a QNY 13 a a (F-m (1') Conpounds of fornmula (1') wherein a hydrogen
atomin the radicals of fornmula (a-1), -2¢a-2), (a-3), (a-4) or (a-5) is

repl aced by nitro, said conmpounds being represented by formula (I'-n) may
be reduced to a c?ﬂ?‘pound of formula (1'-0) in the presence of a 5 suitable
reduci ng agent, §%|'ch as hydrogen, in the Rbresence of a suitable catalyst,
such as platin on- charcoal and opti naIIy in the presence of a suitable
catal yst poison, n \ag t hi ophene sol utn a\Tble reacti on maybe perfornmed in
asuitablerepce(!o-lnqert—sm—veﬂf ) Eiam alcohol. Rk R GG -{/Nva\ 7
NY a% 2 Q\\ 1~ & 23Q<\ 1 =3 NH2 %"N//\( a'~aaa (T-n) (1 a 10
The reactions descrl bed herei nabove for the preparation of the conpounds of
formula (1') can @nso be used to prepare@)the conpounds of the group (I").

In the foll owi ng paragraphs, there are described several nethods of
preparing th€omptmismt tirmubg]') whariea hyhegoiag prispradiails offermuda faaiiber  of

| nt er medi at e, anda.5f ard)iog 9 ;zgfa@erdl InfrPbBd ERIPIRhEI RldgYeddahibaby e or are
nown Corrpou? u\{\'hel ma be reduccd to arcgmpound of formula (I'-0) in the presence of a

5  suitable reducing agent, such as hydrogen, in the presence of a suitable catalyst, such as
platinum-on-charcoal, and optionally in the presence of a suitable catalyst poison, e.g. 2
thiophene solution. The reaction may be performed in a suitable reaction-inert solvent,

such as an alcohol.

! ]
/R /R
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\
N 2 N a2
AT o e A
N 2 N

e
(1-n) {r-0)

10 The reactions described hereinabove for the preparation of the compounds of formula
(I°) can also be used to prepare the compounds of the group (I'").

In the following paragraphs, there are described several methods of preparing the
intermediates in the foregoing preparations. A number of intermediates and starting

a 15 matenials are commercially available or are known compounds which may be prepared
according 1o conventional reaction procedures generally known in the art or anajogous
to the procedures described in EP-A-0,005,318 , EP-A-0,099,139 , EP-A-0,151,824,
EP-A-0,151,826 , EP-A-0,232,937 , EP-A-0,295,742 , EP-A-0,297,661 ,

EP-A-0,539,420 , EP-A-0.539,421 , US 4,634,704 , US 4,695,569.
20

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

25 Intermediates of formula (I1I) can be prepared by reacting an intermediate of formula
(XXV) with a suitable leaving group, 1.e. Wy, introducing agent, €.g. 1-halo-



according to conventional reaction procedures generally known in the art or
anal ogous to the procedures described in EP-A-0, 005,318 , EP-A-0,099, 139 ,
EP- A-0, 151,824 , EP-A-0,151,826 , EP-A-0,232,937 , EP-A-0, 295,742 ,

EP- A-0, 297,661 , EP-A-0,539, 420, EP-A-0,539,421 , US 4,634,704 , US
4,695,569. 20 In the foregoing and the follow ng preparations, the reaction
m xture is worked up follow ng art-known nethods and the reaction product
is isolated and, if necessary, further purified. 25 Internedi ates of
formula (111) can be prepared by reactlgbg an internmediate of formula (XXV)

with a suitable leaving group, i. , Introducing agent, e.g. 1l-halo -30-
2, 5-pyrrolidined nginech@nc B%hrﬂ{ &@r?c@coﬁ f%t:nz%%lb;ﬁﬂﬁ%l mg%agfférgﬁlert's&v@nt
reaction-inerf So trac oro ane R~-G ~rl

(XXV) (i) Iﬁtce?'ﬁécﬁioé?@%‘ Pe fornula (XXV), wherein R |s rmnocycl ic
het erocycl e substituted with 5 chi orw,, said R being represented by d-Rl
and said i nternedi ates bei ng reprq)sentNed by formula (XXV-a), can be prepared

by reacting an internedi ate of forWl) wherein (O=) RlbH i s defi ned
as a carbonyl derivative of RL. wher one carbon or nitrogen, adjacent to

the carbonyl, carries at | aasig-gne -hydrogens th.tb-plgpsphor us oxychloride.
Internmediates of fornmula (XXVI) nay al so react as theéir enol tautomeric to

forms. POC13 (O=)Rlbl-1-GHXGWR -GH (XXVI) (Xfy-a) Internediates of
formula (111) wherein WL is chloro, which is attached to a carbon atom

carrying at ligastecdRis ohjteh@d eXx v aihdrefa 108k 'ﬂﬁmé@ﬂi&&fﬂi’da@dc ayosﬁiutdd vand sai d

i nt er medi tes bein present e r-mul a (l epared by
reacting %n in Oéor rsr%glRa n%?prfge"%dg’mg f]% mWF’ﬁ’a&e em %%Fc(%r?eldg’g in a
react i on- i nerfpmyd (ehY-2). eanghe pmepeiss Ibmr@cmrgrﬁnomm@dlas@tfozm (W)l HOHR

|-G HC  ( XX%Mekein (d:l)Rle)ls ddHned mchaﬂioﬁﬁ defivAioE B AwhdMloh} coBem de pr epar ed
by reducing an_inte Qn-i nert

sol vent, e.g. mosen, ad{%ﬁ%ﬂt% IF"[-,Cf’{Wg)’]p?fgg%éﬁbéaa%fonc h))drogen it 58S %phoms

oxychlonde., Intermediates of formula (XX VT) may also react as their eno] tautomeric

16 forms.
POCIy
(0=R'"’"»—G—H ———» CI—R'—G-—H

(XXVI) (XXV-a)

Intermediates of formula (II) wherein W, is chloro, which is attached to a carbon atom
carrying at least one hydrogen, said G being represented by GiH, and said intermediates
being represented by formula (III-a), can also be prepared by reacting an intermediate of
15 formula (XXVII) with thionylchloride in a reaction-inert solvent, €.g. methylene
chlonide.
S0CI; -
R'—GH—OH —— =  R'—GH—C

(XXVII) (Il-a)

Intermediates of formula (XXVI) can be prepared by reducing an intermediate of
formula (XXVII} in a reaction-inert solvent, e.g. an alcoho), in the presence of a
20 suitable reducing agent, e.g. sodium borohydride.

reduction
R'—@G,=0) —————— R!'—GH—OH

(XXVIIR {XXVIT

Alternatively, intermediates of formula (XXVTI) can also be prepared by deprotecting -

an intermediate of formula (XXIX), wherein P is a suitabie protecting group, €.g.

Ci.salkylcarbonyl, in a reaction-inert solvent, such as an alcohol, in the presence of a
25 suitable base, e.g. sodium hydroxide.



20 suitable reducing agent, e.g. sodi um borohydride. reduction RI-GL(=0)
RI-GHOH (XXVI | 1) (XXVII) Alternatively, internediates of formula
(XXVI1) can also be prepared by deprotecting an internediate of formula
(XXI'X), wherein Pis a suitable protecting group, e.g. Cl.4a]kylcarbonyl,
in a reaction-inert solvent, such as an alcohol, in the presence of a 25
sui tabl e base, e.g. sodium hydroxide. -31- RI-GIH- O P R-GLlH OH (XXl X)
(XXVIl) Intermediates of formula (XXVII1), wherein G (=0 is CH(=0O, said

i nternedi ates being represented by fo;gg:(l a (XXvVlll-a), can be prepared by
reacting an internediate of formula ( wherein WB is a suitable |eaving

group, such as a hgloggtom-re. g—5 Drgm, ,yu.b,lfu N, N- di met hyl f ormam de in the
presence of butyllithiumin a reaction-i nert sol vent, e. g. tetrahydrofuran,

di et hyl ether or a nk%lg(rre thereof. R " _VBuR/mCH(=0) (XXX) (XXVI'l1a)
Internediates of fornmula (IV) can be preparec} by reacting an internedi ate of

formul a (Xxﬁtcrﬂ)cdﬁ{es ()P%%}IUIQBXX r»@heﬁ(x‘? GI(EPY T—@ %mﬁ%t&ﬂﬁhﬁts@r otecting

gr oup, such % exa OX car h,an 1 pternediate
I

of formula (PP FeRREST bigomelt RV Iz Bﬁvra%%mvbfeéfﬂf%fm WfrEmetsier al
prepar ati on of forronip (XKAS, wiferdiroWRtd aasu(thbla leadihg $dXap; kuth aPa Ghle atom, k.gl 3 Rt G W

Rt N a4l I ' | 3
R-G 3\1 % g g}(%-rllc( with N M]foﬁ)zarﬁd@lﬁ éieseﬁcs’%f}ﬂtlymt IUIB?I? %clac a(.)r? 1 rtso be
prepared by F@é@’c‘ﬂrﬂg fahydeefarepeistarehesor 2 ity thereokxxi -a) with an

intermediate of fornula (XXXIl) that has reacted with
Rl—W; ————"=  R'—CH(=0)

(XXX) {(XXViil-a)

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

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

N l a\\az
N ~* ) 4

P
PN
g2 vy
P-Q|—<\NI ,,//!!3 RI—G—W,
a

()
(XXXT-b)

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

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

Rl
4
H G
| al A al
N iy Ny
P—Q—4 | |, * RI—G—OH +CI=80;—CH; —= p—q, \I I
N a4"' a N a4'}a

000K
(XXXI-a) av)



15 met hanesul fonyl chloride, in the presence of a suitable base, such as
sodi um hydride, and in the presence of a suitable reaction-inert solvent,
e.g. NNNdinmethylformamde. R H/ NY 2 Naka P-Q~N'"\ ~ ~3 + R-GCH
+ChSQz' CGt3 -- P-Q@ 13 3 aNad. (XXXI) (XXXI-a) (I1V) -32- Internediates
of formula (I1V) can also be prepared by a cyclization reaction of an
internmediate of fornmula (XXXIl11) in a reaction-inert solvent, e.g. an
al cohol or N, N- dinmethylformam de, in the presence of nercury oxide and
sulphur. GR R | / NH1 Ga,a2 cycligzation Nal 2 a P-Q CNHI 13
P-d-<\ 11 a Nas (XXXI'Il) (IV) 5 Internediates of fornula (1V) wherein Q
conpri ses anlM@ﬁ&Her%PQnHﬂE‘ fv § & oge Pe%hx@@b Egﬁﬁxgai%ﬁtr&gu@b’of%a( CH=CH), and
said internedl ate or V- g epar e rea%abng an
i nt er medi at e "YFFE %‘rafﬁﬂ r(“g&k lf‘ﬁ“’é’ﬁnqnl’llf‘%‘? %&W‘ét"@ i'ﬁa in the
presence of agimtthilflahanidasethe prstncast wemay asisie amd miphbonat e. Rl H G Na~ 2 N
ala2z P-Qa(CH=CH~ 1 Igt R_GW > P-Ga(CH=CH <\ 13 N aa~ N a4 (XXXI'V)
(rrr)y (rv-a) to Internedi atcesaof formula (1V) wherei ml in the definition of
Q, the X or X2 noieties |rNche radicals of fornulg (b-1) to (b-8)
represent NH, said Q@ being gsentcg LRy, QY NH, ang Salald i nt ernedi ates by
y

formula (IV-b), may al so be pre ar ed reactln n_<| Wdlate of formul a
(XXXV) with an intéredat Aornila \
5

(XXX )

5 Intermediates of formula (IV) wherein Q; comprises an unsaturated bond, said Q; being
represented by Q1,(CH=CH), and said intermediates by formula (IV-a), can be prepared
by reacting an intermediate of formula (XXXIV) with an intermediate of formula (III}
in the presence of a suitable base, such as dipotassium carbonate.

R
H 4
I 1 \ a1
N a:;:\\az . N \\\\32
p-—Q‘a(CH=CH)—<\NI - i3+ R*=-G—W| ——— P—Oia(CH=CH)——<\N | 4’/!3
3
ooy am (v-a)

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

R! R!
o G\/
ai 32 /N a]\ 2
halo——<\ j: !13 + P—(},/—NH; ————— p—y); —NH—\\ I ( l3
4
(XXXVI)
(XXX V) (IV-b)

15  Intermediates of formula (IV) wherein R' is monocyclic heterocycle substituted with
amino or mono- or di(C;.salkyl)amino, said R’ being represented by R¥R*®N-R',
wherein R* and R are defined as described hereinabove, and said intermediates being
represented by formula (IV-c), can be prepared by reacting an intermediate of formula
(XXXVH) with an appropriate amine, represented by formula (XXX VIII), in the

20  presence of an appropriate catalyst, e.g. palladium, and (R)-(+)-2,2’-bis(diphenyl-
phosphino)-1,17-binaphtyl, in a suitable reaction-inert solvent, e.g. tetrahydrofuran.



R RIE GG I Vi \'t Na'2 /Na\a2 halo--(/( | ~3 + P-QLcNHZ P-QLO0O NH ~ \
I 1, \N-a44 a N a4l, a (XXXV) (XXXVI) (I1V-b) 15 Internedi ates of formul a
(I'V) wherein R is nonocyclic heterocycle substituted with am no or nono-
or di (Cl.oal kyl)am no, said R being represented by RsaRsbN-RI', wherein
Rya and R5b are defined as descri bed herei nabove, and said internedi ates
being represented by fornmula (IV-c), can be prepared by reacting an
internediate of formula (XXXVI1) with an appropriate am ne, represented by
formula (XXXVII1), in the 20 presence ofi3-an appropriate catalyst, e.g.

pal l adium and (R)-(+)-2, 2" -bis(di phenyl- phosphino)-1,1'-binaphtyl, in a
suitabl e reaction-inert solvent, e.g. tetrahydrofuran. 3 R 5b haI o-R
Rsa_II1-R I. G@alo—5b N(1, ka a~ a2 i Nva- a, P-Q< 13 +RR5'G‘J—NHIP-Q\ I3 NN
a~a (XXXVII) (XX 11) (IV-¢) Intermediates of fornula (b‘\/) wherein R is
nonocycl i c het er oc*pl eagjbstr tuted weit h C( =0) - NR5aR5n V\/ne,q ei n.lR5a and RSb
are defined ri ea‘aherel na qu?a said R__ bging pLeprese te%?“by
R5aR5bN- C( O) R 3internedi ates being representé ay Aormul a
(I'v-d), can be prepared by reactrn an internediate of fornula? (XXXVII) W th
an appropriate am nwr esent ed™B$Vor nul a (XXXVI'11), umder an atnosphere
of carbon nonoxide, 1n the presence of a suitable catalyst, e. g paI | adi um

(I') acetate, Inéﬂ-ﬂedré]tes%f t?érﬁl(ﬂ' %Hé SE?IKOQQQ it Seylid sﬁbsﬁ
reaction-inert solvent, (F‘\ﬂ g HQI @% )‘C ﬁhﬁ} RI'
RS'-N--C-Rl ©&=8) NR R “Tercm Eé._ alid o Bre(geﬁmad as described heremabove sard R
being rcpresentcd 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 (XXX VII) with
) an appropriate amine, represented by formula (XXX VIII), under 2n 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.
5b
R O
: s Lo
hado—R R¥®—N—-C—R
G G
\ al A al .
Ne <332 K cO Ne 2
——— — :
P—o— || ,l:‘ M RS —NH P—Q—4\ | .EF'
N 34/ N a(/
(OOAVI)
10 (XXXVID) {IV-d)

Intermediates of formula (IV) wherein P-Q, comprises C,.jpalkyl or Cascycloalkyl
substituted with NR®-P, said Ci.i0alkyl or Csscycloalkyl being represented by Zs, said
P-Q; being represented by P-N R®-Z3-Q, and said intermediates being represented by
) formula (IV-e}, can be prepared by reacting a compound of formula (I"-a-3) with an
15 intermediate of formula (XXXIX), 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, e.g. dipotassium carbonate.

/R] G/R]
G\ 1 R RS \ i
Ne 0,2 | I Ny
H_le \ I //lz + P_N""zj_wa —T P N—— Zrle \NI 4 L3
NTON (XXXIX) !
(I-a-3) (IV-e}

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



a+l a P-QNWI13Ra P-Q-NI1 13 a a 10 (XXXVI1) (XXXVI11) (I1V-d)
Internmediates of formula (1V) wherein P-Q conprises C) _|oal kyl or

C3. 3cycl oal kyl substituted with NR6-P, said Cl.loal kyl or C3.3cycl oal kyl
being represented by Z3, said P-Q being represented by P-N R6-Z3-Q b, and
said internedi ates being represented by formula (lIV-e), can be prepared by
reacting a conmpound of formula (1'-a-3) with an 15 internediate of formul a
(XXXI X), wherein W represents a suitable | eaving group, such as

p-tol uenesul phonate. Said reaction can Rg perforned in a reaction-inert
solvent, e.g. acetonitrile, in the presence of a suitable base, e.qg.

di pot assi um ot l. ~ - --- =<
i O 5 Qb SrgRBS il dime ol iy ol e prestnck of e SASOIERE, G e
of formula (108 EPOEHHERSHROTRE, fnd 3 pHAIsSPEYENE SRIGFFIONERE | nt er medi ates 20
being represented by formula (IV-e-1), can be prepared by reacting an
internediate of -34- formul& (XL) with an internediate of formyfa (XLI) in
the presence of a suitable$ase, e.g. dipotassiumcarbonate, &nd a suitable

sol vent, e.g.ogcetonitrile. N R, 0 B Nval H C -6al Kyb8HP'O N lax_ - 4
O ZT-Q b-( |1 0523 N-&1 el ﬁyrﬁa—-clmm—gp@x—nl%zfem@my# N a
a (XLl) (Xb) dﬁ¥hﬁ‘1) I nt & Fates of formula (XX)U a) or * can be
prepared by protecting an 5 internedi at®of formula (XLI[)IV j.th a suitable
protecting group, such as®¥or exanple, C,-4a|ky|oxycarﬂbﬁ¥®, in a

reaction-i nerniesRbdR8 of fordfullh XSOORY By LBOE-1) RhiDEd (Hepafid typrotdduaghol , e. g.
nmet hanol ?th%gpl d%-E Ogﬁgobg@ﬂdiéqullﬁg Fq.th§ resence of & §U|table
reagent, e.g. foAa? §f 4 are, ﬁﬁﬂ’o%P It AVATR AR AL préesence of a
sui t abl e baseCi.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. diC,4alkyldicarbonate, and optionally in the presence of a suitable base,

e.g. sodium acetate.

H
! ;

a

N -\“;\‘,32

H protection P—Q 4\ I (/'!13

llq al\\az / N 3

H—Ql—<\ I - (XXX1-3)
N d

!

P

(XLID 1

|
protection N X2
P=—Q <\ I . !3
N a -

4
10 {(XXX1-b)
) Alternatively, intermediates of formula (XXX1-a) or (XXXI-b) can be converted into an
intermediate of formula (XLIT) by reaction with a suitable acid, such as hydrochloric

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

Intermediates of formula (XXXI-a) or (XXXI-b), wherein in the definition of Q), the X'
or X* moieties in the radicals of formula (b-1) to (b-8) represent NH, said Q, being
represented by Q,-NH, and said intermediates by formula (XXXI-a-1) or (XXXI-b-1),
can be prepared by reacting an intermediate of formula (XILI-a) or (XLII-b), wherein

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



e-g. sodiumacetate. N a~a2 H protection P-Q \ I 13 ~N4-1la / ~aQaz
HQ---(\ 3 (XXXI-a) Naka P (XLIl) I a protection NY Paz P-QL -\'\ 13 N
34~a 10 (XXXI-b) Alternatively, internmediates of formula (XXXl-a) or

(XXXl -b) can be convened into an internediate of forrmula (XLIl) by reaction
with a suitable acid, such as hydrochloric acid or hydrobrom c acid and the
| ike or mxtures thereof, in the presence of a suitable solvent, e.qg.

water. 15 Internediates of formula (XXXI-a) or (XXXI-b), wherein in the
definition of Q, the X, or X2 noieties$5in the radicals of fornula (b-1) to
(b-8) represent N4, said Q being represented by,Q -NH, and said

i nt er nedi at es by orrrula (XXXl -a-1) or (XXXI-b-1),1| can be prepared by

reacting an inter xof formula (XLIII-a) o;_é \i%) wherein 20 Wb
represents a ¥ Idavfﬁg“@r‘(ﬂlﬂb ~soe A& N 8xa Iesa hal o atom e.g.

chloro, wth an | Sediate of formula (XLIV). -¥5-~FH Nya~aZ N al ~a2
We-<\ Il 19 + P—Ql? NHZ -- - Ba@7NH- ~3 N aala agsg.yLlV) (XXXl -a-1)
(XLI11-a) PP /N &UWrNa\a2 Wo \\ | 13 +P-Q , NA2 f’~)XP-Q~ NH- 13 Na N
aya a P rl>
l
N -.‘\\az
w + P—Qz—NH; — P—Qi—NH I |
S_—<\I {3 : ’ —<\N N =y
(XLIV) (XXX1-b-1)
(XLII-b)

Intermediates of formula (XILII-a) or (XLII-b) can be prepared by reacting an
} intermediate of formula (XL V-a) or (XLV-b) with HoP(=0)(W5s)s in the presence of a

suitable acid, e.g. hydrochleric acid.
H
L _al_, HeP(O)Ws)s

| :
N \32 N a‘.'\“‘“a2
0=< ‘ | Ws <\ l L
Pt 2 a
H ' - N 3(

(0V-2) (XLIT-2)
P P
X iy, HPEOW); MoK
0=< I /5113 ’ Ws_“<\ I ,/,2[13
A d
5 (XLV-b) (XLIE-b)

Intermediates of formula (XL V-a) or (XL V-b) can be prepared by reacting an
intermediate of formula (XLVIi-a) or (XLVI-b) with an intermediate of formula

) (XLVID).
o al\f i
. G RPR I, o
{XLV}-a) {(XLvi
(XLV-a}
HI’ al\\\ 2 " \ 2
I T3 +  HaN—C——NIl; —— o=<I ?3
H,N A >

XLV
(XLVI-b) (XLV-b}



(XLIT-b) (XL 1V) (XXXI-b-1) Internediates of fornmula (XLIII-a) or
(XLIT1-b) can be prepared by reacting an internediate of fornula (XLV-a) or
(XLV-b) with H2P(=0O (W) 3 in the presence of a suitable acid, e.g.
hydrochloric acid. HH Nal H2P(=0 (W)3 ---(/N31a2 O- 3 1J ND( 4~a a Ha
(XLV-a) (XLIll-a) Na\ 2 HRP(=O (W)3 --{/Naka, OIIl I3 W \\ "\ (3 ~N
c'a Nad4"a Ha (XLV-b) (XLVII-b) Internmediates of formula (XLV-a) or
(XLV-b) can be prepared by reacting an internediate of formula (XLVI-a) or
(XLVI-b) with an intermediate of formuf* (XLVI1). M adkk,2 Oll /N ~aZ a3
+ H2h' -CG-NHZ O~( H2N ~1.4~- "N 1 13 a (XtVI-a) (XLVI1) H (XLV-a) HN <~a2
N, + H, N C ltgrmedigtescof fermujag XXpgia) gar alsg brjpeepared Ry yesting e igtsemgflialgyof ( x| v- )

- 36- | nt er mefbratie $XI0VI-{)arimH-a, -CroSH -@)CH:aTH fih 3 Gedagopinepaslecht kychradact i ng an

i nt er medi at eaoglcohfpr mula (XLVI-a) with P-QLl-C(=NH)-O-CH2-CH3 in a
reaction-ineft soP\'/ent, such as an alcohol. HZN a~,4Z IIHN Z HZN'a N 4"
a

| |
HyN a\\ 2 1H N a“\"‘e 2
I Ts + P—QC ...O/\_.——'" P“‘Q!"’"(\ I T'q
#e o
HZN a N a(
(XLVI-a) (XXXI-a)

5  Intermediates of formula (XXXII) can be prepared by reacting an intermediate of
formula (XLVII) with an intermediate of formula P-Q,=C=S, which is synthesized
according to the procedures described in EP 0005318, in a reaction-inert solvent, such

) as an alcohol, e.g. ethanol. To increase the reaction rate, the reaction may be performed
at elevated temperatures.

=
NH
a_]\\\ R
| I“* &
R G—NH I ;"'3 + P—-—Q]_—:C=S —_— . P_Ql_C_NH 4//33
K
HsN a‘(’a S
10 {(XLVIIN) XX

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

I 1 i I — N
R'—G—NH a‘\\"az reduction R—G—NH a N,
I ] - T
) 0N~ 17 NH; ™, &

(L) XLV

15  Intermediates of formula (IL) can be prepared by reacting an intermediate of formula
(L) with an intermediate of formula (LI), in which W, represents a suitable leaving
group, such as a halo atom, e.g. chloro. The reaction may be performed in a reaction-

mert solvent, e.g. acetonitrile, in the presence of a suitable base, e.g. dipotassium

carbonate.
\Nﬁ a! 1
\ -
] Syt . R'~—G—NH AN
RM~G~-NH,  + y !‘3 I
' -
02]\’ a‘ O_'!N ad’/ a

(L)
20 (Ln (L)



(XLVI-a) (XXXlI-a) 5 Internediates of fornmula (XXXIl11) can be prepared by

reacting an internedi ate of
formul a P-QL=C=S, which is synthesized

formula (XLVIII) with an internedi ate of

according to the procedures

descri bed in EP 0005318,

in a reaction-inert solvent,

such as an al cohol,

e.g. ethanol. To increase the reaction rate,

the reaction may be perforned

at el evated tenperatures.

GR NH al ala2 R-GNH~wz + /1lh P-Q=CS

P-Q CNHil3 a4 a3 11 HZN a4- S 10 (XLMII1) (XXX 11)

formula (XLVIII1) can be obtained by redyging an internedi ate of

(IL) in a reaction-inert solvent, int
sui tabl e
Raney N ckel. _Rl1-G NH : -G NH
(1'L) " (Xuwi 1 1) @0y with apwitabiedridt web srhyfoeHemigacd, [0 the Bissepes
an i nternedi afobentf e.foammidoRoi(d g. ewaitid). an i ntermedi ate of
which Wb represents a suitable |eaving group, such as
chl oro.

acetonitrile, in thecppesence of a suitable base, e.g.
carbonate. WBREXRNG NH2 + I3™RIRGNM, : ( O N a4 O N
(IL) -37- Internedi <% of formula (L) can be prepared
intermedi ate of forrfl a (L)

(L

e.g. an al cohol,

| on- | . 0
" COMGIIAART fomBadL) DY 8 BEEReq /Aty APRIARLAAL §f ARk Y S

The reactionTnay be perforned in a reaction- inert solvent,

I nt er nedi at es of
formul a

he presence of a

e.g.

3 B,QQN ad"a NH, adi
P by reacting
formula (LI), in

a halo atom e.g.

e.g.
di pot assi um

aaoa (L) 20 (LI)
by reacting an

5  Intermediates of formuia (LI} can be prepared by reacting an intermediate of formula

() with NaN[{C(=0}H],.

R'—G—w, + NaN[C(=O)H],

(i |
(L

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

10
base, e.g. sodium hydride.
W

R'—~G—NH-—C—H +

i
a,\\\:12
4/ a

(LI w

a,
HI b\\?z
. 3
{') oN” e O;N #?

a reaction-inert solvent, e.g. N.N-dimethylformamide, in the presence of an appropriate

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

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

H
|

N
P—-Q,._‘(CHg-CHOH)—-<\ I
N

(LIV)

N
3.2

a

(XXXIV)

o
a N a\\\\
l,  — P—Q,a(CH=CH>—<\ I
el =
N 5 >

LS )

i'
3
P, a

Intermediates of formula (LIV) wherein, in the definition of Q,, the X' or X* moieties

are CH,, said Q, being represented by Q,-, and said intermediates

being represented

by formula (LIV-2), can be prepared by reacting a carbonyl moiety of formula (LV)

with an intermediate of formula (LVI) in the presence of N, N-diisopropylamine and

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



(LIT) with a suitable acid, such as hydrochloric acid, in the presence of a
suitable solvent, e.g. an alcohol, e.g. ethanol. HI ,CO_ R3-GN ~
RI-GNH2 C=0 H (L) (L1lI) 5 Internediates of formula (LII) can be prepared
by reacting an internediate of formula (lI1l1) with NaNNC(=OH 2. R GW +
NaN[C(=OH 2 RLG< C0 C=0 (IIl) H (LIl) Intermediates of formula (IL)
can al so be prepared by reacting an internediate of fornmula (LI) with an
internediate of forrmula (LIIl) (J. Og. Chem, 25, p 1138, 1960)-in 10 a
reaction-inert solvent, e.g. N, N-dinethsglformam de, in the presence of an
appropriate base, e.g. sodiumhydride. a~aZ RR_GNH a\ 6 tea’ R-GNHCH

+ 13 11 13 11 02N at O2N 4" HO(LIIII) (L) (IL) Internedi a'g’es of formul a
(XXXI'V) can be prepared by de N,ng an internediate of f k@z(LIV)
with a suitaBreaei:d=0sucieH | furj c—acisd. p—l&hcnmwua:ca;—a@ afa2 |

P- Q-a( CH~- CkOH)yy{, NX 13 P-g:ggﬂmyw ad~a 4~ ' a 15 ¥ /fxxxw)

| nt er mredi at es of forrrula (LI Vluwherein, in the definitV-an of Qa, the X or

X2 noi eties . . .
Intermediates of formula (V) can be prepared by reacting an intermediate of formula

(LVI) with 1H-isoindole-1,3 (2H)-dione in the presence of triphenylphosphine and
diethyl azodicarboxylate.

1
/R R
0 0 G
\N a’\
a2 2
_ HO—Q, + NH ¥
} 7_<\ I P !23 N—Q2—<\NI 44!13
&
(v o 0
s V)

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

o—Q —<\ NH == N'"Qz"<\ :li
c, - galky) P

LV

10 Intermediates of formula (LVII) can be prepared by reacting an intermediate of formula
(LVII} with an intermediate of formula (LIX), wherein W 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,

1
G/R (_{Rl
\ 1 1
N 2 0 N N2
a 0
HO—Q2_<\ I l3 + Ck\’f?__w E— O\\S{/—O—Qg N I TB
NTNE - gy NN
C-qalkyl i

LV LX) (LI



are CH2,

said Q,

being represented by Qa', and said internedi ates being

represented by formula (LWa), can be prepared by reacting a carbonyl
noiety of fornmula (LV) wth an internediate of formula (LVI) in the

presence of N, N-diisopropylamne and 20 butyl lithium in a suitable
reaction-inert solvent, e.g. tetrahydrofuran. -38- HH NY aQa2 Nya\a2
1'~ta' (CH2- C=0)
(LVI) (LIV-a) Internediates of formula (V) can be prepared by

N 41-a

+ CH -- ~IT 13 P-Qa' (CH2dHi OH)-CH2*--{\ Il ~3 (LV) N a4la

reacting an intermediate of fornula (L¥WI) with 1Hisoindole-1,3 (2H)-dione

in the presence of triphenyl phosphine and di et hyl azod| car boxyl ate. R

Rt

G OO O \ atlntermediaNs ebfarmua &Y), Wherbi®iQbe Bfinitidif Qs R iNCQRaXaltsdd @, a ~3 11
a (LVi1) 0 OneM) mpkéa&r@ém@dt qgaﬁ@a ﬁﬁ Bﬂrs'a}dllﬁteﬁﬁéila@x){%ﬁglat{@ fgr&apee@ed by

reactlng an I nter

(2H) - di one i W"PR%E
N-a2 3 Qa2 QR

(LVI 1 1)

0

O .
as acetonitrile.

4
H=Qis I /;II;‘ N—C-jpalkyt—Wy  ———————
4/
Ri

LV

(ta-3) ¢
(B¢ N3 \p
N—C1- 1oa1kyl'—Q1b—<\ I ly
N 20
(V-a}

Intermediates of formula (LVI) wherein, in the definition of Q;, the carbon atom.
carrying the hydroxy, also carries two hydrogeri atoms, said HO-Q; being represented

10 by HO-CH,-Qy, and said intermediates being represented by formula (LVII-a), can be
prepared by reducing an intermediate of formula (LXJ) in the presence of a suitable
reducing agent, such as lithium aluminium hydride, in a suitable reaction-inert solvent,
e.g. tetrahydrofuran.

1
/R /w
< G
, ! \ 1
N N, reduction ﬂ\\\az
C}-salky—0—C(=0y—Q, —<\ | 1, HO~CH,— Qs - _<\ )
N 22 FE
a
(LXn (LVIl-a)

15 Intermediates of formula (LVII), wherein, in the definition of Q,, the carbon atom
carrying the hydroxy, carries also at least one hydrogen, said HO-Q; being represented
by HO-Q3H, and said intermediates being represented by formula (LVII-b), can be
prepared by reducing an intermediate of foermula (IX) with a suitable reducing agent,

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

F sdeied capPainaG fep Ubaééw Sneuemedetar i Eﬂﬂnﬁiﬁdr. de, and
a sui tabl e sdlL¥gnthereBlWhisasuidbieNeavitigngbupy Such anmimalaatom, &, dRlord) iDth® O  p~

ole:su"ftﬁb]yb?se, SLCINEJ diﬁot%@gm\cmjborila‘?‘e, anda Qit’aﬁ]@ls&wnt,much( al Na"



(V) 10 Intermediates of formula (LVIII) can be prepared by reacting an
intermediate of formula (LVII) with an internediate of forrmula (LIX),
wherein W represents a suitable |eaving group, such as a halo atom e.gqg.
chloro, in the presence of a suitable base, such as N, N -

di et hyl - et hanam ne, and a suitable solvent, such as nethylene chloride. Rt

R GG 1t 1t NY-32p\~OON2HO@~-Na3 w, ~O@~Na3 a C.4alkyl C
-d4alk I a (LVI1) (LIX) (LVII1) -39- Internediates of forrmula (V), wherein
in the definition of @, R2 is Cl-1loal ky, said Q2 being represented by
Cl.loalkyl-Qb, and Eai d internediates by formula, (V-a), can be prepared by
reacting a corrpoundG f fornula (1'-a-3) with anfnternmediate of formula
(LX), wherein WB isia suitable |eaving group, s‘i‘uch as a halo atom e.g.
chloro, in the 5 prgseata,pf amtliot abl e base, s S,ti pot assi urn
carbonate, and=¥:STht abl e |solvent—such HE—Gdh onftrille. R Na a2 H Q b~
| 3+ N--Cl -1 Gaf kyl- W8 ;a R (1'-a-3) O O (LXMW @2 N C-l0alkyl-Q16_<
Il , Naqua O (V-a) (i)l()ntermedi ates of formula (%W_L)) wherein, in the
definition of @, the'Carbon atom carrying the hydroxy, also carries two
hydr ogen ato Iy ej : CH2-Cr' v and said

i nter nedi at es t%rﬁlggl%gg}rf%%nat Q@%@c@%’ﬁﬁn&ﬁ@gg’?‘ﬂ% &Szfezgndz]ﬁog& yl’p.repar ed by
reduci ng an i Atbetiiedvah N(BR apdihggirhon Ay ErdIaGent o HiE TS ACE GITYIAS 8 t abl e
reduci ng agenR? ssodhierd Sarkibd AMoluiteati 6hE RydeiFemteing Ged Qi teird Bpredenteli @y

reaction-i her t(P)?-&I-(\fﬁlekyl—l\ﬁ{-giatH‘?%r{ sgi)éqrrnce)r];nuetrj%{%'s béinﬁe%re@ntcd by formula

(VI-a), can be prepared by reductive amination of an intermediate of formuia (LXII)

j with an intermediate of formula (LXIII) in the presence of a suitable reductive agent,
such as hydrogen, and a suitable catalyst, such as palladium-on-charcoal, platinum-on-
charcoal, and the like, and optionally in the presence of a suitable catalyst poison, such

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

such as an alcohol.

R! R'
q q
\ a! \ at
N \\-32+ N P N 2
(O=Ra—4, | [y N—Cj-jgatkyl—NH, = N=C)-igalkyl=NH—QyH— | ls
N ad';a P P N adl/a
(LI (VI-a)
(LX)

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

15 like, in a suitable solvent, e.g. water.

R! R!
) C:\/ G\/
i ' 1
o N NG N N2
o | o | ],
(o] N 3443 . N i
(LXIV) (LX)

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



N:\a\a2 reduction Na~ 2 Cl-nalkyl-OC(=0O-@®2Na ~3 - HOCHZ @'~ as ~3 a
(LX) (LVIl-a) 15 Intermediates of formula (LVI1), wherein, in the
definition of @2, the carbon atom carrying the hydroxy, carries also at

| east one hydrogen, said HO @ being represented by HO QLH, and said

i nternedi ates being represented by fornula (LVII-b), can be prepared by
reducing an internediate of formula (1 X) with a suitable reducing agent,
e.g. sodi um borohydride, in a reaction-inert solvent, e.g. an al cohol. -40-
GRGR Na~ 32 reduction ~\N aQa2 -Qo=)B-""CQ \ 13 HO-BH\ 13 N aka N
41, a (I X) (LVII-b) Internediates of fornula (VI) wherein, in the
definition of @@, R2rlis Cl 10al kyl substltut,‘éd with N(P)2 and the carbon
atom adj acent to t nltrogen atom carryi nthhe R2 substituent carries also

at | east one h drog said Q2 being re éﬂgzed by 5
(P)2-N-Gi . yd)3 aH and_sal_d-u ntoe-#ne@a Ies bei ng represented by
formul a (VI pared by reductive—amation of an internediate

of formula (LXI I) W|th an internediate of formula (L)CII1) in the presence
of a suitable reductiwevagent, such as hydrog@&i, and a suitable catalyst,
such as pal | adi um on-charcoal, platinumon- charcoal, and the |Iike, and
optional | y i ntdannedipeesfdnosloflL X )san bajrtmradtyatastg ponsongdisucHobulas a

thi ophene sof \malmﬁh ﬁ%rﬁ@@h@o?@@émgnéﬂa &&égésea@@@talsgﬂamébaer%gcti on-inert

sol vent, suc as_an a a 2a-< a' ~
I3 PN-G -i oYPiPRiggsium.carbqnaie; injagiiablg repgliomprert spveny, e acqignitille’ i | 1) (v - a)

(LXI I') Intermediates of fornmula (L XII) can be prepared by deprotecting an
i nternedi ate of for Ia (LXI'V) in the presence of a suitg@ble acid, such as

hydrochl oric aC|d and _thg_,15 like, in a suitable solvent g\water
O
E Qa—< l P Z3 RF—G—W, —— l: QJ——<\I{’E
(i
5 (LXVD LXV)

Intermediates of formula (LXVI) wherein, in the definition of Qs, the X' or X? moiety

of the radicals of formula (b-1) to (b-8) represent NH, said Q3 being represented by

Qa-NH, and said intermediates being represented by formula (LXVI-a}, may be

prepared by cyclizing an intermediate of formula (1.XVII) in the presence of mercury
10 oxide and sulphur, in a suitable reaction-inert solvent, e.g. an alcohol.

H
II

2 cyclization a\az
S
L__ ,Qz-h :/"\ \?2 [ o NH—<\ z‘a?'
3
H,N =

4

a4

(LXVID) LXVI1-a)
]

Intermediates of formula (LXVII) can be prepared by reducing an intermediate of
formula (LXVII) in the presence of a suitable reducing agent, such as hydrogen, in the
presence of a suitable catalyst, such as palladium-on-charcoal, platinum-on-charcoal

15 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.

S
fi
1

o AN a reducti
~ 22 eduction al
—NH N Y 2
EO/Q3 HI T3 — [ /QI_NH NH
02N 4/,3

(LXVII) LXVI



RR GG r L OQa~\ N' a~a2 Na~-a2 13 O NY as% N a4.a (LXIV) (LXl1I)
Internmediates of formula (1 X) nmay be prepared by deprotecting an
intermediate of fornmula (LXV) in the presence of a suitable acid, e.g.
hydrochloric acid and the like. -41 Rt R~ 00 N-a~ Z Na\a3 Ee N 4+a N
ad~a a (LXV) (IX) Internediates of formula (LXV) can be prepared by
reacting an internediate of formula (LXVI) with an internediate of formula
(') in the presence of a suitable base, e.g. dipotassiumcarbonate, in a
suitabl e reaction-inert solvent, e.g. agetonitrile. / R I GO N 0. N
CO-@B--<~1 13 + RR-GW C,®B---CNads ON a4"3 (IIl) 5 (LXVI) (LXV)

| nt er medi at eSntﬂf’neﬂﬂfeﬁfo frrmbl XN 1) VI ednee repbﬁad bhﬂ:ad&xfglanhﬁtemdmfco@ the Xt or

X2 i ety nrirmg (%ﬂ)@ hs.'i{‘ﬁnteltn?egmje (% %.)Slta}élg?gagt?&nﬁ'lex{\"_l said B

bei ng represe sal erne ia el ng represented by
formul a (LXVﬁmayﬂfﬁhymB@ﬂ prepared by cycI|Z|ng an internediate of formula

(LXVIl1) in the presence Qécﬁﬁiﬁf y 10 oxi de and sulphuﬁ in a suitable

reaction-inert solvent e.g. ohol. S H 0\I at ¢ at
cyclization [: SN E B | l—-3—p~N ,Qﬁ—N$iaH:Ii
O;N (a

(LXIX} (LXX) {LXVHD

5 Intermediates of formula (IX), wherein, in the definition of Qs, R? comprises Cy.jpalkyl,
said Q3 being represented by C,.j0alkyl-Q),, and said intermediates being represented
by formula (IX-a), can be prepared by reacting a compound of formula (I’-a-3) with a
} reagent of formula (LXXIT), wherein (O=)C,_galkyl represents a carbonyl derivative of
Cj.10alkyl and wherein Wy is a suitable leaving group, such as a halo atom, e.g. bromo,
10 in areaction-inert solvent, e.g. acetonitrile, in the presence of a suitable base, e.g.
dipotassium carbonate.

! }
G/R G".R
\ ] \ 1
N 3% 2 Y
H—Qy5 N l /!.3 + {0=)C)-jpalkyl—Wq e (O=)C gy Gy \. I 44;3
N a4’ N 4
{LXX)
(I'-a-3) (IX-a)

Intermediates of formula (X) wherein Q4 comprises C;galkyl, said Qs being represented
by Ci.ealkyl-Q)y, and said intermediates being represented by formula (X-a), can be
15 prepared by reacting a compound of formula (I’-a-3) with a reagent of formula (LXXII),
) 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.

R! ‘ I
/ R
G G
\ a \ 2!
N [yl N 2l
H—-le \ l l] + WIO—C!-ga.lkyl—CN et i NC'C]'QB.“()(]—Q“, \ l !3
N N N 7
LXXN X-a
-a-3) (LX) (X-a)

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



(LXVI-a) (LXVI1) Internediates of fornula (LXVIl1) can be prepared by
reducing an internediate of formula (LXVIII) in the presence of a suitable
reduci ng agent, such as hydrogen, in the presence of a suitable catalyst,
such as pal | adi um on-charcoal, plati numon-charcoal 15 and the like, in a
suitable solvent, e.g. a mxture of ammonia in alcohol. Suitable alcohols
are net hanol, ethanol, 2-propanol and the like. S E Q-NHCI\N | a\13
reduction Ay-NHCQ ~a~ 3 L NH1li I 3 0ONas a4" a3 NH, a (LXVIII)
(LXVIT) -42- Internediates of fornmula (LXVIU) can be prepared by reacting an
intermediate of forrmula (LXIX) with an“i'nternedi ate of fornula (LXX) in a

suitable reaction-inert_  saolvent, e.g. ethanol., C O ue C~ @B NH2 +
02r4 la a3 OB PREFE sz‘i‘l‘]t%’%?%I‘Z‘QE%F%“O(“EW“”(Z{’LWF?’ IS‘)‘CL%S%FI ermedi at es of
formul a (1 X) dieéethreming abdwesuiteble siltdngRudhias @thyRRe dooqdel ses CL. ; Oal kyl ,
said B being repr esent'gd by C1.1oal kyl -Qlb, and said internedi ates being
represented by formulg (I X-a), can be prepared by reacting a ¢gonpound of

formula (1'-a-39 with ay_r dgent of fornfﬂla(LXXI), ein ( CLl-L0al kyl
represents a ga wder vatfv,@:-@,tgnmym-@o-aiy\l@l&]-gﬁkgﬂ_ 1291 S a Sui table
| eavi ng group, such as | @a’atom” e.g. bronpb, 10 in a reacti nesd

sol vent, e.g. ag%pi trile,*in thewpriesence of a suitabl &-hase, e.d.
di pot assi um carbonate. GRI R_Y \ \a4 a2 N~y\~ HQDbN I 13 +
(0=) Cl - | Calkyirtemyggliates of forgpla {§D)ywhapin Qurepresgnts g std Iqtegmediates being

5  represented by formula (XI-a), can be prepared by reacting a compound of formula
(I’-a-3) with an intermediate of formula (LXXV), wherein W, represents a suitable
leaving group, such as a halo atom, e.g. chloro, in the presence of a suitable base, such

as disodium carbonate, and in the presence of a snitable solvent, such as 3-methyl-2-

butanone.
R] 1
/ R
G G
\N a]\\ 2 O 0 \N al
a” [ 2
H—Qy; N I |3 + &__CH_,_WH —_— A"—CHQ—Q”, \ l T3
ad/,ﬂ 4/,3
(LXXV) 2
I'-a-
10 ras) (Xl-a)

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

} 1
G/R /R

Cy-qalkyl— !

G
A \ I
? N N2 ﬁ ) N 1,2
) H(tZ—Cl-3a]kyl—-NHd—<\ I |3 ———» H—C——C}-zalkyl—NR —‘<\ '
’ N N N

. 4‘? !13
Cygalkyl—0 ~ 2
(LXXVY)
(XIX)

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

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

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

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

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



(LXXI) (1'-a-3) (IX-a) Internediates of formula (X) wherein Q4 conprises
Cl.9al kyl, said Q4 being represented by Cl.9alkyl-Q b, and said

i ntermedi ates being represented by fornmula (X-a), can be 15 prepared by
reacting a conmpound of formula (l1'-a-3) with a reagent of formula (LXXII),
wherein WLO represents a suitable | eaving group, such as a halo atom e.gqg.
chloro, in a reaction-inert solvent, e.g. 3-nethyl-2-butanone, in the
presence of a suitable base, e.g. dipotassium carbonate, sodium bicarbonate
and the like. RRL G Nya~a2 N aQa2 H-&.-b~N~-\ a/ 17 + wl0 Cl-9al ky1-CN -
NC-Cl-gal kYl -Qb.-< 1l / I3 aNa((l'-a-3) (LXXIl') (X-a) 20 Internedi ates

of Bor rT;J' a (@aidtMMBﬁiﬂéﬁN&l%nﬁ%% a%a@dgbé}ﬂ@@;{aﬁlel dQﬁJrEydrﬂ;ﬁB%); Eél@(tﬁ@)r Aldkb X,
sai d i nter medi at es, bei ng. r.epr esent ed. ormul a_ ( X- an repare
reacting an %F?f%?%ﬁ?’sé@gzagf’ ?'Hftﬁ%‘frﬁm(@%ﬁ Tt wwt?%égrﬁ}rf)ﬁt%éra%@Pa?céapof f or ?/rul a
(LXXIV) -43- Amaltematipy mereacef separating tHeeharitdaend fozmy L theedmpoords,ofa sui t abl e

base, such asofuldNTyinthfdsighideh HBBy, PRk R Whtid Bh@maRhM ing4Ch as
met hyl ene chl ohuld\1y in 001 R MU RARRTEDRy. (PGS Hhkid huBRENARY usiie X (~ |

de.. 1 4 %2 1 | I'l.N | - Al'k -

3+NC- C1- 9al kyA lrf‘\‘llﬁr‘a“f’“%ﬁt?'tﬁs‘?-g%ﬂiw}@ NET@AF%‘-C%@JS‘?‘“@C R MRy g Pe EIE‘?&I 1) a
(LXXI'V) ( X- b)frdnmthe coegpatdas te fieqrhdmicAiDylijomevib éoreis 0f (4 apprepragseartieg Q b,
sai d interned ' ( DI : pr epar ed
by reacting gh%%%?ﬁségﬁg&g? th? E)t?]?neclragﬁ)ﬂ? F&gsa&%gésgﬁ% ag)r’i ?rnterea?ké{jgi{églﬂgf formul a
(LXXV), wher efsieaPmer isseusdiad comppindapll be synghssizerbygiasenspeckisaretirds 8f hal o
atom e.g. chirgretioh.nThdhemphesdewitiedtagedslylemplod chatiemestatih pudstadingodi um
car bonat e, alr:kﬂatj:%lst he presence of a suitable solvent, such as 3-nethyl-2-
but anone. (1? ‘Naly2 OON2 HQb~N-\a"'"I3 + ~CH, Wi1-~ ACHE Qb \ 1'

13 ,a N @~  The compounds of formula (I), (I} or the compounds of group (I*) or any subgroup
thereof, show antiviral properties. Viral infections treatable using the compounds and
methods of the present invention include those infections brought on by ortho- and

paramyxoviruses and in particular by human and bovine respiratory syncytial virus
15 (RSV).

The in 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

20  present compounds may be demonstrated in a test mode] using cotton rats as described
in Wyde et al. (Antiviral Research (1998}, 38, 31-42).

Due to their antiviral properties, particularly their anti-RSV properties, the compounds
of formula (I}, (I'} or the compounds of group (I"’) or any subgroup thereof, their

] 25  prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and
stereochemically isomeric forms, are useful in the treatment of individuals expenencing
a viral infection, particularly a RSV infection, and for the prophylaxis of these
infections. In general, the compounds of the present invention may be useful in the
treatment of warm-blooded animals infected with viruses, in particular the respiratory

30 syncytial virus.

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

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

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

medicine or method of treatment comprises the systemic administration to viral infected



(1'-a-3) (LXXV) 10 (Xi-a) Intermediates of formula (Xl X) can be prepared
by reacting an internediate of fornmula (LXXVI) with a suitable acid, such
as hydrochloric acid. R R GG d-4alkyl-9 4 Nyva 2 i 0 -{/Na~2 H
I1CGCl-3alkyl-NR~~ Il \ 13 - HC C -3alkyl-NR4 3 a Cl-4alkyl-O N a4-a a
(LXXVI) (XIX) Pure stereochemcally isonmeric forns of the conpounds of
formula (1) may be obtained 15 by the application of art-known procedures.
Di ast ereoners may be separated by physical methods such as sel ective
crystallization and chromat ographi c techfi ques, e.g., counter-current
distribution, liquid chromatography and the |ike. The conpounds of formula

(1) as preparggiettol b utjiahRaPe 0 dGaGH:RRAs Bf SGERIRTIRE® e t@Borgitier al |y
racem c m xt ur es f. enanti oner. vvhl_chu&an be Ea%)a at eg)\sfvro one anot her

fol | owi ng ar & 0P5e§6qct?fqddﬂa1d%}9€’&l gelion, i paricylar e cowgg(ﬁﬂ?fhs of formul a
(I') which are sufficiently basic or acidic may be converted into the

cor r espondi ndrhedbmptiarie o presedaintention oBank yubgeme theesof wiay be fonsulatedbl e chi r al

aci d, respect;j | -44- ' I | forns are
Sabsequent y hESENo& MliiachBS fordfor FRIsud ARNTISATRE s ale |
crystal | i zat iSORPEHECTS HReTemanke i plbcompositiprsaisydl s mphasdior sxtieBycalll kal i or

acid. An al tainfieieiy dBRNT6 piipard @RPhaimaogiitdl @odp@anionoakthisénvieations arof t he
compounds 0f e BiTUbBubd of e MRINE oL o SRR QAR e ey AL LT cul ar

| i quid chromat ograp ?{QUSI ng ‘a ’§ C |.ra?l_ Stationary phase. Said pure

st er eocheni can¢tyl complesrdsshefast vesingragient iseomibined &y injmate admigtare Weth 8or r espondi ng

pure 3 t gr ecﬁc havaireRbduiéall\BREE AL daRcRByiith dhRr ARPERPE Wile@asdtabtfos Mmaterial s,
provi ae t hat

Cpoci fic ot dBHLmRR SmaCH PR L SRR BT BT BE ey HeResha by
st er eospeci f i @mpesihogsreodesirgbledp anigdry dosageTthes suiaele radisulaily | fomdvant ageousl y
enpl oy enant i QiB#ikieabh ¥ralY r&iR fyapdrduifheorsl], SBfyGhdeRlem infddBor OFER @xkRtle, Of
formula (1), .f_ll %p or l%]_he cor‘r_tt)lour}g%wﬁ)f%sgreougn C;ﬁé&tgr any sub rlﬁlu t her eof ,
show anti vi r af* PFPEWE f§ EXMPOFPTY InOpY desggefREn e Ah P LPé‘f’Wbaq‘f &“conpounds
and net hods édia ey by @emoyed ismhent foosxainple| water, glids oils plechdlomd therldgght on by
ortho- and  in the case of oral liquid preparations such as suspensions, syrups, elixirs, emulsions
and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules, and tablets.
Because of their ease in administration, tablets and capsules represent the most
20  advantageous oral dosage unit forms, in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in Jarge part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrer comprises saline solution, glucose solution or a mixture of saline and
) 25 plucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations which are intended to be converted, shortly before
use, to liquid form preparations. In the compositions suitable for percutaneous
administration, the carrier op{ionally comprises a penetration enhancing agent and/or a
30 suitable wetting agent, optionally combined with suitable additives of any nature in
minor proportions, which additives do not introduce a significant deleterious effect on
the skin,
The compounds of the present invention may also be administered via oral inhalation or
insufflation by means of methods and formulations employed in the art for
35 administration via this way. Thus, in general the compounds of the present invention
may be administered to the lungs in the form of a solution, a suspension or a dry

powder, a solution being preferred. Any system developed for the delivery of solutions,



par anyxoviruses and in particular by human and bovine respiratory syncyti al
virus 15 (RSV). The in vitro antiviral activity against RSV of the present
conpounds was tested in a test as described in the experinental part of the
description, and may al so be denonstrated in a virus yield reduction assay.
The in vivo antiviral activity against RSV of the 20 present conpounds may
be denonstrated in a test nodel using cotton rats as described in Wde et
al. (Antiviral Research (1998), 38, 31-42). Due to their antiviral
properties, particularly their anti-RS\Vaproperties, the conpounds of
formula (1), (I") or the conpounds of group (1") or any subgroup thereof,

their 25 prOciﬁb{ﬁﬁsmﬂél-oelﬂy%wde@dﬂ'drélQﬂlaﬁ:ﬁ&)rt&msﬂiifﬁa'ftl@ﬁ R kiitbid foese et al
conpl exes and Ste‘@?OChﬁF{]ﬁga I i sone forms, are useful in the treatnent

of i ndi vi dual S EIFEIPLA Feseqt SAMPRRNGS nf ection, particularly a RSV
i nf ecti on, arikhuf,ahe prinpnuginygh aixe gromﬁestarpélamaccumbdwbmpmtiom adagethier al , t he

conmpounds of JfiheniRE8E 9}% 1n'h§§¥t?d?1tdr %ufmﬁorp(ﬁm‘t@?ﬂchbl nduth CTOH'E)HSIB% gadifiha of

war m bl oode csrp ma s ected VI ruses, art| ch@r Besp| ratory
30 syncyti’al ?Iugla 8%‘&%83%@ U expi (o 28 elp W?wfl Y@B“r?ﬁ@ fids of group
(I") or any mahgro&pfetam}r aefcompaundt biehefreseat ibeentiseare administhrad vies. | n

barti cul ar g GOMRPY OB n hOLTAblbsolildd ds  the compounds of gr oup

(r") may be us I'n the nmanufacture o carrent for the 35 treatnment or
the prevention of viral infections, especial I y RSV infections. The use as a
medi ci ne or rietsteerecEily advantaprsds tocfgmﬂﬁfﬂs@S afoppanesiperied pharmaemiedl st rat i on to

viral inf e@t% StioRURLBEESsa foﬁ@fo?eﬂb@pacﬁmmséﬁ%ﬁtahcbmﬁfdnmybfr@ka enfections
of an anount 19 ct ive to co associ at the vi ral

n
i nfection, in B (ESF‘%C PP 3% yred ?7“ rﬁ?ré&oté?’ ﬂcg}lly%f‘f@re&eo%f‘)ﬂﬂﬂglc&? UHRE oresent
i nvention or émsess.cbgirunitzontamirgafpreeterthised grantitly af auivs ingradient/eatdubited
phar miC?Ut ' Catlto ﬁmﬁ;E@thE a&siradl meﬁbéiufc k@t :E&H’c?@@t?&uth A% 8RR Bﬁdlﬁhc%unca}
conpositions there may be_ ci 0Si
Cbent cally Culti HrEpies ShehRuy st pReR PRt Raiar i o
conposi ti ons tebletshicapsilay @illsi prwdeapackad, fsqupbsmeesamtcm injdctablesolpsiotsiocul ar

conpound, OPtiaRAibY dnd iAddte! irReFBliled IR A%r. Metal complex, as the
active ingredient is conbined inintimte admxture with a 10

pharmaceutical |y acceptable carrier, which carrier. my take a WI de variety
of forms dep@ridnsiy lb'ﬁC‘ewnwlet@qiﬁhaffan@ﬂéwilaﬁff@ﬁvaé@lmwumw%?ﬁ M9t r at i on.

These phar nacgQt m@ﬂdg to SOITAGRE bbdyNgei gt andle priefenddlyefrérh 01 thi/Rg t SBasgige form
sui tabl e, par lg)/ddg '\!Je h XI’ mg)%e ag?‘gghﬂé ﬁ)tard 1{18& t@%&l)@d do fecats%!) ﬁhrec four or

per cut aneousl ) I'njec preparing the
conposi tions Wﬁfeélfl%rldo%%é‘ﬁ@éfopﬁ?tﬁimedw ‘Blfough?é‘ the day- SE‘H&PM@@W’H&EH 15 medi a
may be enpl oyRemslued adsnit dRigeduaitPloeexanleftonta@liye PloSL000imgS and@hcohol s and the

ke, Inthe 688801 055 milb Akl RLERLALL BNSasEN B2 Suspensions, syrups,
elixirs, enul'Sions soPUtions carticers such as st ar ches,

sugars, kaolin, lubricants, binders,
25 1t may be appropriate to administer an antivirally effective daily dosage as two, three,

) four or more sub-doses at appropriate intervals throughout the day. Said sub-doses may
be formulated as unit dosage forms. '

The exact dosage and fregnency of administration depends on the particular compound
30  of formula (I}, (I') or a compound of group (I'") used, the particular condition being
treated, the severity of the condition being treated, the age, weight, sex, extent of
disorder and general physical condition of the particular patient as well as other
medication the individual may be taking, as is well known to those skilled in the art.
Furthermore, it is evident that said effective daily amount may be lowered or increased
35  depending on the response of the treated subject and/or depending on the evaluation of
the physician prescribing the compounds of the instant invention. The effective daily

amount ranges mentioned hereinabove are therefore onty guidelines.



di sintegrating agents and the like in the case of powders, pills, capsules,
and tablets. Because of their ease in admnistration, tablets and capsul es
represent the nost 20 advantageous oral dosage unit forns, in which case
solid pharmaceutical carriers are obviously enployed. For parenteral
conpositions, the carrier will usually conprise sterile water, at least in
| arge part, though other ingredients, for exanple, to aid solubility, may
be included. Injectable solutions, for exanple, may be prepared in which
the carrier conprises saline solution, glucose solution or a mxture of
saline and 25 gl ucose sol ution. Injectable suspensi ons nay al so be prepared

I n which Cas%ls& Rﬁlcgﬁﬁzngﬁo% olfI ghdarguavir agan O?%gﬁﬁ@gh@gfﬁ%ﬂﬁww ort he 1ike

may be enpl oye I'nclude arations are
i ntended to @éo@a@ﬂﬂépf thg grospdf D kgn Ysafserd as a rup;decmet (Thllﬁ ¢hgi REeSERARYepH@Dar at i ons.

I n the conposisb irdlitss 6 l'd|p¥<ﬁib&t%oﬁt@x‘hm@‘%ﬂ)c‘alébﬁ‘lﬁﬁﬂid%f f(ﬂﬂ‘xmardl)s(t[f)aiam:apohﬁlﬁ carrier
optionally co, ri sesrqg, (gta hon en aﬂnm rgg (ggent d%in o 03;31 EUI tabl e
wetting agent! P§ETUB AL P4 QB R AN T C IhEe? & l?cid\})espar U nature in
mi nor progor tmmﬂrgneqnhlscﬂmm:msequmtsﬂ dsx inentivimk reatiene  Eheglildgremtidowga may

del eterious %Efc&ﬁ&némn atshl‘ﬁle%ép@yan&hﬁa QRM%M&&@QW%&%%BE caiégNt i on may
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met hods and f8F FHPE ﬁ%o%ﬂ?ﬁp‘éﬁfgélhqﬂﬁe*ﬁé“ﬁ?o“frﬁ?y Gap ineeEM-via this
way. Thus, i reegenemay nédiesisderpoalpidsn ofdeﬁtheremroegmmnt ReVanfectams. may be

adm nistered to the lungs in the formof a solution, a suspension or a dry

powder a0l RIS AR LS Sshae MM S 0 A HRELARSHf o the delivery of
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|nsufflat| on Eibg—lrﬁé.ﬂtglﬁlte for the adm nistration of the present conpounds.
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conpri si ng a dissppenytether, 5DOST 0 definad ¢4 dinetylsdfcxalepod YTHET istdeEnggrasup (1") and
a phar maceut iigahlfoRemept abl e carrier. Preferably, the conpounds of the

present | Nvention are dm nistered via,  inhalation of a solution in
nebul i zed"or m@%—%@@%——w” ale peci al | y advant ageous to formnul ate
the af or enentiizemeld Adhar maceutical 10 conpositions in unit dosage form for

ease of admi nj SﬂafoiiHﬂG z:m) ati@édr{bta%nﬂfjre%?ﬁ@@%pcnh‘mw) m%aaﬁuéa%m as used
herein refers to ysi cal | screte units sujt I dosages,
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cal cul at ed hathmnddmml fohehales i Bigd, 1tdimetagietiyl) dicabbrmate (0.0mel s@achdded on Wi t h
the requiyed pRALIBRLGHLIEA an &@6{& %Jd tgﬁmgﬁé for 1%0&&’&[%6}9%& ?ﬁﬁﬁ&e forms are

tablets (1 ncluding scored or I powder
packet's, suppd§miBufeeyas eyppogted and ﬁ?%@tdﬁ‘ﬂ)l"é”%ﬁ Eomae wpiducsyissddi&dons and t he
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an antiviral '1%.4%@%??,5-%)’&&@&%% QQPH—%&ZWH%]B%M%Q@I—piperidinecarboxylate
(55.2%) (interm. 1),

; L
| N
b) Preparation of N\"/” (interm. 2)
o O

25 1-Bromo-2,5-pyrrolidinedione (0.055 mol) and then dibenzoy! peroxide (cat.quant.)
were added to a mixture of 2,6-dimethylpyrazine (0.05 mol) in CCl, (100ml). The
mixture was stirred and refluxed for 4 hours, stirred at room temperature under N flow

overnight, cooled on an ice bath and filtered. The filtrate was evaporated, to give
residue 1. NaH (0.04 mol) was added to a solution of intermediate (1) (0.04 mol) in
30  DMF (150ml). The mixture was stirred at room temperature under N; flow for I hour.
Residue 1 was dissolved in DMF (50ml) and added dropwise to the mixture. The
mixture was stirred at S0°C overnight. DMF was evaporated. The residue was taken



0.01 ng/kg to 500 nmg/ kg body weight, nore preferably fromO0.1 ng/kg to 50
ng/ kg 20 body weight. It may be appropriate to adm nister the required dose
as two, three, four or nore sub-doses at appropriate intervals throughout
the day. Said sub-doses may be fornulated as unit dosage forns, for
exanple, containing 1 to 1000 ng, and in particular 5 to 200 ng of active

i ngredi ent per unit dosage form 25 It nmay be appropriate to adm nister an
antivirally effective daily dosage as two, three, four or nore sub-doses at
appropriate intervals throughout the dajs: Said sub-doses may be formul ated
as unit dosage fornms. The exact dosage and frequency of adm nistration
depends on t bpinddQ andubeamixtoepatiedracta@wol CHoClauTise qrednjc layérwagr a conpound of
group (1") u§€p%aiehh&eﬂaﬁ1§ér§fgnﬂ[%hecsgﬂgh vbag'avﬁ)gfaﬁg The E8l6ewad cREYET LY Of

t he condition  bel n% reate sex di sorder and
general physFelamn EbrpRIcEERN: Ve Fﬂé"ﬁﬁi’ tefusuif QH@@(%Q?I 98I wENe PUE ot her
medi cation t hectidi\dmﬂcd:uﬂéctéﬂl&yidb& sbiakiit Mg evdporaed WeLdId: brsapef inerhédise skil | ed

in the art. r nor e, is evident that said effective daily anount may
be | owere |ncreased 35 dependlng on the response of the treated subject
and/ or depen@hgglgnzthe eval uation of the physician prescribing the
conpounds of e rnstant | ntion. The effective daily anount ranges
menti oned herei nabove are t efor nly guidelines. -47- Also, the

conbi nati on of anot her antiviraL and a conpound of formula (1), (1)
or a conpourdepefatiothef group (") dan _be usdiitews. H nedi ci ne. Thus, the
present invention also_relate 0 pr oduct containing (a) a conpound of
formula (1), (I') or a gﬁhﬂaund of the group (I : and (b) anot her
antiviral coqggagﬂmﬂ$§ Iﬂﬁ Sad(gt qggﬁﬂt§eparate
or sequential "use in a i VITa rea 83 Peren

conbi ned i n 3-Bilkigrabygocshpynd- éﬁl)ﬁn@@bmﬁmmﬂman@!d@{% |ip Pl\%rtcept abl e
carriers. FQusdhiy ssaemﬁﬁasmm@l ammi@le@dzsmei) wafigaded. eaeerﬁuxmayeag ddapd sy be
conbi ned th i nt erfegon bet a t unor @@%2 lg JQFH;? n) order to
treat or Y)glr eVeN? “REFNF BA TS Ofllﬁtc‘f’llleéhaf fgele e M B9 ended to
il lustrate tHMp(EmiY piemigosly swred at g0dpi Ineur. alThepaixtur¢easitinad tlgpom” DVF" i s
defl ned asdgftyngdrﬂarcwérﬁ ﬁm‘ﬂeql@l?'%ntwaEgra é@m@e’mmgd&avasdweﬁqmméd et her,

is i ul f oxi S
tetr ahydr of uragﬁ%%fggPﬁih%%ﬁgQ{ o %ﬁer&asﬁwgaf“ﬁtgp@feaﬁdﬁnggﬁd Hﬁ‘&f % Exanple Al a)
NaOCH3 (0.2 ravhporaters T desetue ovaa pwriified iy @oloinn chromatography over silica gel

N- (4- pi pegq di e eMl) in
ot hanol (30000 S b oL 2ok mﬁ%n@gﬁﬁzgfq{j‘lg‘tl%?ﬂgﬁﬁd&. red for 2

hours. Bis(1, Sﬁ%ﬁ‘ﬁﬁﬁyﬂm&fﬁ‘ﬁﬂr) ‘aﬁc%\f%%’néﬁ"t"@e?'é‘c has added 20 to a cool ed
m xture on arEﬂa&iIebﬂh and then stirred for 18 hours at room tenperature.

]
N N
Preparation of /\OJ\NO/ WNI/_\(D (interm. 4)

2-Chloro-1-(2-pyridylmethyl)-1 H-benzimidazole (0.0615 mol) and ethyl 4-amino-
hexahydro-1H-azepine-1-carboxylate {0.123 mol) were stirred at 160°C for 3 hours.
20  H;O was added and the mixture was extracted with CH,C),. The organic layer was

separated, dried, filtered and the solvent was evaporated. The residue (13.6g) was
purified by column chromatography over stlica gel (eluent: CH,Cl,/CH;0H/NH,OH
98/2/0.1). The pure fractions were collected and the solvent was evaporated. Yield:
10.5g of intermediate (4) (43%).

25  Example A4

H S~
o
N N 2
a) Preparation of N 5 (interm. 3)

0% ™o TN



The m xture was evaporated and suspended in water/ Dl PE. The residue was
filtered off, washed wth water/ DI PE and dried. The residue was boil ed up
in CH3CH. Yield : | 7.46g of 1,1-dinethylethyl

4- (1H benzi m dazol - 2-yl am no) - 1- pi peri di necar boxylate (55.2% (interm 1).
N HNDb) Preparation of"Y" | (interm 2) ONN O 25

1- Brono- 2, 5-pyrrolidinedione (0.055 nol) and then di benzoyl peroxide
(cat.quant.) were added to a m xture of 2,6-dinethylpyrazine (0.05 nol) in
CCl4 (100m). The mxture was stirred and refluxed for 4 hours, stirred at
room tenperature under N2 flow overni gf?f cooled on an ice bath and
filtered. Th fl|tl’ s evaporated, .to gi si du 04 not)
was added to 8% éraqﬂﬂ?“ériﬁkém%%ztpﬂdbweéwﬁ ﬁﬁcﬁz“émgﬂ)&"o( 150m ).
The m xture wad) as«ti#nsoetdoc@hnm@@@ﬁceﬂmmg]nmpmdm&d@ﬂm\tzoh‘) [rosthdnol (SQ0hipur .

resi due 1 vas.fuarelaefoid s ﬁé#?ﬂan)d PRAmAAESu e QR e pleipithgt ur e The

m xture was stirre over ni V\B.S evapor at si due was

taken -48- up'® Altpiodethave yspd wihout ei/\ﬁlé‘ﬁé%toflaé'f miEmEd@IPB. The organi ¢

| ayer was separated, dried, filtered d the solvent was evaporated. The

resi due was purified by colunn cmro raphy over S|I|ca gel (eluent:

CH2d 2/ CHSO—|b§9q:’r quh@f p nf(:jm wer e coI I gfgpnd the sol vent was
d

§W£2 0 Exanpl e A2 Preparation
of (interim3) A Y OReac [ NaH 60%(0 02 mol) was added
to a mxture of ()-6-nethyl-

3-[2-[(tets alfymr?@lrQPf-lp&cmﬂuEe () YBi6held, HGEQ/QO 192 mpb)i a0 Rdspat-iRno PMF 02 nol) in
DM (75m). (mmm@%uhé@meb@mrarhbﬁl@ f(&réazymlo)mrva@éhﬁdamed Whe wlinkt ure was
added at 10 eraturgw‘eo a mxture of H‘] nmedi at e (Uf%d(thOZ nol ) and
NaH (0. 022 GoMFEd WarR oY dplre s The V&"'a‘l’aszf@i‘? % 1 "four. The
m xt ure was s@sndupeds Eai(errlqnmCHzé?iﬁpé“hamnwcMewmhgdhmthﬂa@ Jot vganic g

evapor at ed. M@sép%ﬁted%mﬁx S@k)eﬂnemj dnd ti&RveAohs Crigl ated. Wim@réa{dgam c layer
was separ a ted, dried, filt g_the sol vent V\@ a@g The residue
Was puri f] ed Y XS RARCLRY r?ﬁll”‘alfr BRiFsieFassyyal eﬂgloml {@ ;. CH2Cl 2/
(CH3OH NH3) 9rcijtate Phae fiperee off mad driedn §iciérs8 . Sgof intcmediata@ (10%8) sol vent was
evaporated. Yield: 3.52g of internmediate (3) (319%.

Example AS
r Q\A 3¢
0 i _
H H

A mixture of N-(1-methylethyl)-2-propanamine (0.098 mol) in THF (100ml) was stirred
at -40°C under N; flow. BuLi 1.6M in hexane (0.098 mol} was added dropwise. The

15 mixture was stirred at -40°C for 30 min and cooled to -70°C. A mixtare of
1-(diethoxymethyl)-2-methyl-1H-benzimidazole (0.098 mol) in THF (50ml) was added
dropwise and the mixture was stirred for 45 minutes. A mixture of hexahydro-1-

) (phenylmethyl)-4H-azepin-4-one (0.049 mol) in THF (50mi) was added dropwise at

-70°C. The mixture was hydrolized cold and extracted with EtOAc. The organic layer

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

N
b) Preparation of @ANU\/U\_N_/@ (interm. 8)
|

25 A mixture of intermediate (7) (0.029 mol) in 1,1'-oxybis[2-methoxyethane] (300ml)
and H,S0, conc. (20ml) was stirred at 160°C for 24 hours. Ice water was added. The
mixture was basified with K;COs solid and extracted with CH5Cl;. The organic layer

evapor at ed. Yi el

a) Preparation of (interm. 7)



Example A3 O Preparation of Nli N (interm 4)
2-Chloro-I-(2-pyridylnmethyl)-1H benzi m dazole (0.0615 nol) and et hyl

4- am no- hexahydro-| H azepi ne-| -carboxyl ate (0.123 nol) were stirred at 160C
for 3 hours. 20 H20 was added and the m xture was extracted with CH2Cl2. The
organic |l ayer was separated, dried, filtered and the sol vent was
evaporated. The residue (13.69) was purified by colum chromatography over
silica gel (eluent: CH2O 2/ CH3OH NHAOH 98/2/0.1). The pure fractions were
coll ected and the solvent was evaporatew: Yield: 10.5g of internediate (4)
(43% . 25 Exanmple A HH N a) Preparation of 11 5 (interm 5) 0 O0~~ -49- A
m xture of etaybeparad] dmdélﬁl[eie(d&nmb Bylven? way evapkyrhtde Vieid: [l @grofraadiaemz oat e

(5050 oseridyot h sl g e, e (5, oo ) o

S sflrre urs ‘and at room
tenperature overnight. The preC| pitate s filtered off and used w t hout
further purifjcation eId interne e (5. N)N reparation of cy
J NY (interi ﬁi%ﬁ‘ipﬁmg"’lﬁ? m\r/e d| ate (5()‘“?6‘)g£ nmol ), HgO (0.192
nol) and S (spat.tip) in stirred at 80C for 4 hours,

filtered warmovr dicalit th m galn and
filtered war it #B%?prfcﬁétc @ﬁ? @@P PY%@%\?%&{’}%?‘@Q érﬁg: % esi due was
taken up in MUSZnol)ﬁmelcmmmhéOOmB wansined and tefAux@dor 2PHwussr ghQivas| ayer was
separ at ed,s drhgg shdheAikeurd \!vzlstcﬁfr&?ed%ﬁil éljﬂ@l @h\!%@an%@@eﬁ\\ém #h&d. The

resi due 10 @c% evapo&&ﬁe W|t t ol ue ;5 e5|f ue was grystal lized from
CH3CN. The W%P& IFed pRd the solysnt t’“é-‘r‘a’ap%?‘F A Si4gP! A PEPE-of 83 5g of

i nt er nedi at e coBipodndQ%f whickanpiséntéBieipte (). a) Preparation of 0 " (interm 7)
H- A mixture of N-(1-nethylethyl)-2-propanan ne (0.098 nol) in THE (100m )
wasistirred Exemple@® under N2 flow. BuLi 1.6Min hexane (0.098 nol) was
added dropwi se. The 15 mixture was StyTyed at -40C for 30 min and cooled to

-70C. A m xture of N
o Nl
T
S U
T

Preparation of

N,N-diethylethamine (16ml) and then 2-chloromethyl-6-methyl-3-pyridinol (0.0376
10 mol) were added to a mixture of ethyl 4-[(3H-imidazo[4,5-blpyridin-2-yl)amino]-1-

piperdinecarboxylate (0.0376 mol) in DMF (550ml). The mixture was stirred at room

temperature for 3 hours and at 50°C overnight. The solvent was evaporated. The

(intermn. 10)

residue was poured out into HO and CH,Cl,. The organic layer was separated, dried,
filtered and the solvent was evaporated. The residue was purified by HPLC over silica

15 gel (eluent: CH,Cl/C,HsOH 95/5 to 70/30). The desired fraction was collected and the
solvent was evaporated. Yield: 2.1 g of intermediate (10).

Example A7

i‘

a) Preparation of \Of hil \© (interm. 11)

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

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

H “
b) Preparation of \Q T \© (interm. 12)



1- (di et hoxymet hyl ) - 2- met hyl -i H benzi m dazole (0.098 nol) in TIC (50m) was
added dropwi se and the m xture was stirred for 45 mnutes. A m xture of
hexahydro-1- (phenyl net hyl)-4H azepi n-4-one (0.049 nol) in THE (50nl) was
added dropwi se at -70C. The m xture was hydrolized cold and extracted with
Et OAc. The organic | ayer 20 was separated, dried, filtered and the sol vent
was evaporated. The residue was purified by colum chromatography over
silica gel (eluent: CH2Cl 2/ CH3OH 98/2). The pure fractions were collected
and the solvent was evaporated (yieldigg 7.5g). Part of the residue (3.59)
was crystallized from Et OAc. The precipitate was filtered off and dried.

Yield: 2. 3g ermktme ?aigt gbp) 6"2@%’{’ Wﬁfycgi;oﬂ %bgﬁf)%ﬂ&‘ﬁ‘ﬂ?'(ﬁi@nﬁ)f 8) 25 A

m xt ure of |nterrre ate é 5}2 nmet hoxyet hane]
(300mM) and¥3deR g%*ﬁé al 10D EIPCFREE YBdeF 7 @ QAUEIFOEOT24 Oﬁfa%&’ | ce water
was added. Tiieg) asiaxitalye. Wisr bptske bf Hel(wghil), KRGaR)ysolisdiiend tlﬁnmghazehteﬁ W th

CH2Cl 2. The praani &y bg}(@@ anc?@:c f%ﬁ% e ﬁ%%%p%ﬁxegi’ Iﬂé bxeo?ucif»\ials L84S (kj\gl'ﬂd the

sol vent was evapor at e conpounds, of which
one conpoundvrtBeripyiiBsatign Rick: G‘QOf("FS‘%edla‘le(lz)c) Preparation of N N (interm
99 \ N\ I Anmxture of interms te(8) 2- (chl oronet hyl ) pyri di ne (0. 047

nol ) and K2CO8 (0.0775 no le Ritrile (500mM) was stirred and
refl uxed forc)2Rrepryation.of H \@' added and the wnetur®)was extracted with
S

CH2C 2. The organic Iaye epar at d dr| ed fi I ter ed and the sol vent was
evaporated. Yield: 15.4 m xt u of which one is

i nt er medi at e® )“ureE%fé}?fEﬂ“@dlAG (H’Z)LO 97 1N”FdP é‘fﬁé’r@tll“% ﬁ‘ob‘fa“dﬁ’(o FoPimetBIgl 10) -
fA\JT y N, N di3eomylwes kirradnad fehGRdd foanBoukd) illered over celite, washed with CHCly

2- chl th t i Xt
of Cet ﬁ;/lomzsl [%Jérl—ﬁl %Qwafg @X{ﬁeﬁl' %)4 regc(elggg’@car&e% f%gamm@;@r %dnecar gof:ylma;(eur ©
(0.0376 ol ) 2AUESE T psEeisss. weﬂm@mwrs@ﬂavcbt GbRuridied éfaimatl clﬂra@ﬁﬁogﬁaemrberat ure

for 3 houss evedsifita &0 @leve Ci,OhiCH DHANISQH/®416/0\8p20-85 apdr Bieqdre The resi due
was poured Opf i The organi e fed, dried,
filtered a H%c}?gg%s‘g?r%%cg{\%gg’%g\%asogven teg éﬂ?ags%lgﬁé [%gfﬁﬁf‘?&%ﬂ d by HPLC
over sili Ca (13) (43(70), mp. >200°C.

L)
d) Preparation of ! " (interm. 14)
N N
Jopss
L N
QO

A mixture of intermediate (13) {0.049 mol), 2-(chloromethyl)pyridine (0.0735 mol) and
K>CO5 (0.196 mol) in acetonitrile (325ml) was stirred and refluxed for 4 hours and then

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

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

]
e) Preparation of i Sy (interm. 15)
N N
SRR
N
Q

A mixture of intermediate (14) (0.077 mol) in HCI 3N (350m}) was stirred and refluxed
for 1 hour, poured out into ice water, basified with K,COs5 solid and extracted with
25 CH.Cly. The organic layer was separated, washed with H,O, dried (MgSQy,), filtered



15 gel (eluent: CH2Q 2/ C2H5CH 95/5 to 70/ 30). The desired fraction was

coll ected and the solvent was evaporated. Yield: 2.1 g of internediate
(10). Exanple A7 0O, 0O HHN | a) Preparation of ONIN 1 (interm 11) F)a
SO0 A mxture of 1,4-dioxaspiro[4,5]decan-8-anmne (0.28 nol) and

1-isot hi ocyanat o-2- nitrobenzene (0.28 np]) in ethanol (300nl) was stirred
at roomtenperature for 2 hours. 20 The sol vent was evaporated. The product
was used without further purification. Yield: 90g of internediate (11). ri
HHN | b) Preparation of NIl N (interm 12) 0 -51- A mixture of
internediate (11) (0.178 nol) in NH3/ CHEOH (500m ) and THE (100m ) was

hydr ogenat ed at .room t enper at ur nder a 3 bar essure for 24 hours with
Pl C (5ag) - 400 egliem B SaRpaiet. Mt e srant: o8) BRI TI R o8 at ol yat vias
filtered thr duideNcandidiethyl ethers Abel pratiphatOMaTiteagich ff dnd dfied.t Yirlde 0\haof evapor at ed.

The product wagmiafed ikt Qﬁph@c‘furt her purification. Yield: 44g of
internediate (12). Iﬁ rl NNi (intern. 13) c¢) Preparation of rQlam N

O A nixture ofxamplegtgredi ate (12) (0.071 nol), HgO (0.142 nmol) and S (0. 5609)
in ethanol (300nl) was stirred and ref)uxed for 4 hours, filtered over
celite, washed with CH2Cl2 and the fi(ftj‘ate was evaporated. The reaction
was carried optpggaiib, Ui Ng the satfe [qlantities. glhg, negsi dues were combi ned

and then purified by col um chryfzgt"qgnt@y 10 over silica gel (eluent:
CH2Cl 2/ CH3OH NH40H 94/ 6/ 0.%54 pm~Ahe pure fractions were collected

and the solvent was evaporated. Yield: 14.5g of internmediate (13) (43%;
np. >260C. 5  LiAlH4 (0.023 mol) was added portionwise at 5°C to a solution of {(z)-ethyl a-ethyl-4-
[[1-(2-pyridylmethyl)- 1 H-benzimidazol-2-yl]amine]- 1 -piperidineacetate (0.021 mol) in
THEF (100ml). The mixture was stirred at 5°C for 1 hour. EtOAc was added. The
mixture was hydrolized with ice water, filtered over celite, washed with EtQAc, dried

(MgSOy), filtered and the solvent was evaporated. Yield: 7.2g of intermediate (16)
10 (88%).

L)
b) Preparation of . O/:Y_N_jé (interm. 17)
. N N
X

Diethyl azodicarboxylate (0.028 mol) was added slowly at room temperature to a
sclution of intermed;ate (16) (0.019 mol), 1H-isoindole-1,3(2H)-dione (0.028 mol) and
tripheny! phosphine (0.028 mol) in THF (200ml). The mixture was stirred at room
temperature for 8 hours. The solvent was evaporated till dryness. The residue was

15 dissolved in CH;Cl,. The solution was acidified with HCI 3N, basified with NH,;OH

) and extracted with CH,Cl,. The organic layer was separated, dried (MgSO,), filtered

and the solvent was evaporated. The residue (12g) was purified by column chromato-
graphy over silica gel (eluent: CH,;Cly CH;OH/NH,OH 97/3/0.1; 20-45 pm). The pure
fractions were collected and the solvent was evaporated. Yield: 5.5g of intermediate

20 (17) (57%).

Example A9

F
a) Preparation of N (interm. 18)
N
N
[s]

A mixture of 8-[{1-[(6-methyl-2-pyridyl)methyl}- 1 H-benzimidazol-2-yljmethyl]-1,4,8-
dioxa-8-azaspiro[4.5)decane (0.0196 mol) in HC1 6N (55mi) and H2O (55ml) was



d) Preparation of \N (interm 14) N/ CY N OA mxture of internediate
(13) (0.049 nol), 2-(chloronethyl)pyridine (0.0735 nol) and K2CO3 (0. 196
nol) in acetonitrile (325ml) was stirred and refluxed for 4 hours and then
15 brought to roomtenperature. The reaction was carried out again using the
sanme quantities. The m xtures were conbi ned. H20 was added and the m xture
was extracted with Et OAc. The organic | ayer was separated, dried (MjSH),
filtered and the solvent was evaporated. The residue was purified by col um
chromat ography over silica gel (el uentsi. CH2Cl 2/ CH3OH NHAOH 98/2/0.1; 20-45
pm . The pure fractions 20 were collected and the sol vent was evapor at ed.
Part of this sfifr@cdnid esflukéd ﬁgﬁ h¥as T&ﬁe}ﬁaha& hddz@ dTHe ik eh@dureﬂtohasn The

precipitate i and dr| f rrredl ate (14);
np. 136C. PN'@ al&‘rhez[%a‘?'a f of gfsmll—)ln?r} e @Ftﬁ?c c%é’glthl\&f{iiizg Th% Lé‘ &0t it%er medi at e
(14) (0.077 ma)ateidndm@l filgned B8 Ohelsp! verisvas evappratkda fert @‘rétmslis@e@pn wasr 1 hour,

pour ed out i RuPended iVBIPET fitdabdet hAdiHab ! Wield2683g sﬂhteﬂn@mc €%} paghed with 25

CH2Cl 2. The organic | ayer was separat ed, hed with H2O, dried (MgSO),
filtered -52- and the sol vent was evapor:ﬁ@fi)?hpart of the residue (1.5g) was

crystallized g, and d| hyl eth eprﬁ te was filtered off
and dri ed. Y|§al déprggﬁg\l mﬁﬂ@s < &E*C): )Exarrple A8 /1 a)
Preparation of N (interm m)l) was added portionw se at
5C to a solution of ()-ethyl aetﬂnyl

1-(2-pyri gyl rmﬁlnw&mi]hireﬁﬁémdtml@ﬁ@dos%r |a}1@-W1V19ﬂbeﬁ 3?691 Edmﬁmemlet ate (0.021

nmol) in THE (100m ture was our.,  Et CAc was
add)ed. The ﬁ%&%‘ﬂﬂﬁ%&’%@%‘ﬁ\”??@&f%’?ﬁd Wdéqj\%a(ﬁﬂ (E’fﬁ) it %F”é?qy%%‘P celite,
washed with Br@Aee otithiopblene (NgS@AY,5rfl). | Afer eptalerd thbe@mﬂvént:at&las “@vapor at ed.

Yield: 7.29 QfiteleRbo8 B Heifard devihedi&BRie1d! 4. 39gbdflﬁér%%faﬂzt i @ f
(interm 17) 01 o YI\ Diethyl azodicarboxyl ate . () was added sI oW y

at room t enpdxaipkeslpo a sol ution of internedi ate (16) (0 019 nol),

1H-i soi ndol e- 1, 3(2H) - di one (0.028 nol)
|
T
a) Preparation of i N (interm. 20)
N N
RS
N /\1/

10 A mixture of (£)-N-(4-piperidinyl)- 1-{ 1-(2-pyridyl)ethyl]- 1H-benzimidazol-2-amine
{0.026 mol), 2-chloropropanenitrile (0.039 mol) and K,COs (0.052 mol) in acetonitrile
{100m]) was stirred and refluxed for 8 hours. H,O was added and the mixture was
extracted with EtOAc. The organic layer was separated, dried (MgS0O,), filtered and
the solvent was evaporated. The residue (8.5g) was purified by column chromato-

15 graphy over silica gel (eluent: CH,Clo/CH;0H 96/4; 20-45 pm). The pure fractions
) were collected and the solvent was evaporated. Yield: 4.5g of intermediate (20) (46%).

POV
b) Preparation of y [N (interm. 22)
_ N._.N
SSORSS
N
A mixture of compound 49 (0.0164 mol), 1-bromo-3-methyl-2-butanone (0.03 mol) and
K2CO5 (0.06 mol) in CH3CN (100m}) was stirred and refluxed for several hours, H;O
was added. The solvent was evaporated. 4-Methyl-2-pentanone was added. The
20 organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CH,ClL/(CH:OH/NH3)

98/2). The desired fractions were collected and the solvent was evaporated. Yield:
2.75g of intermediate (22) (40%).



tri phenyl phosphine (0.028 nol) in THE (200m ). The m xture was stirred at
room tenperature for 8 hours. The solvent was evaporated till dryness. The
resi due was 15 dissolved in CH2Cl 2. The solution was acidified with HCl 3N,
basified with NHFACH and extracted with CHZCl Z. The organic | ayer was
separated, dried (MgSO4), filtered and the solvent was evaporated. The
residue (12g) was purified by colum chromato- graphy over silica gel
(eluent: CH2Cl 2/ CH3OH/ NHACOH 97/3/0.1; 20-45 pm. The pure fractions were
coll ected and the sol vent was evaporated: Yield: 5.5g of internediate 20
(17) (57% . Exanple A9 a) Preparation of N (interm 18) ~N NI A mxture
of 8-[[I-[ (cExmmeyAlR- pyridyl)nethyl]-1H benzi m dazol -2-yl]nethyl]-1, 4, 8-
di oxa- 8-azaspiro[ 4. 5] decane (0.0196 in HCl 6N (55m ) and H2O (55ml) was
-53- stirred and refluxed for 6 hour;«ﬁﬁ&[ uene was added. The m xture was
poured out oOPrepiradn ofl kal i zed wi tn . NaOH sol uti qmeamc2igxtracted with
CH2Cl 2. The organic Iayer%@ép ra, dried, filtered and the sol vent
was evaporated. Part of t Frdct ifon suspended in DOPE, filtered off
and dried. Yield: 0,32g of internediatée (18) (91%9, b) Preparation of \ I N
§\| INPEj e[) m 1|9) Ahl\i‘nﬂuN @cbnlpo@d@o@myﬂhsl)qthlbr@hemgrﬁ@iinah@(o(oms)noq)&n608 nmo)) and .
i benzyl e I n . et rogenat e

W th ParC 100aiEN Sl et e LisoRy R AR g pRRT LB ) P07
(0.5m ). Aftérl lamlr aiaeflmlh@r)( mlr@q\m 1190°C10M@ﬂ1@hﬂ; ey stirredgad fﬁﬂiﬂ“tdé@fe%p of f and
tEQe f: | t rAI ato eh¥@s "ﬂié%BPfEeﬁtv@a@eva Yofdted: TiR 88eCas ﬂﬁﬁédf’@@bﬁhﬁh cﬁﬂa%atlo(() qxant %

anpl e a i 0 m xt ure
of ()-N-(4- pg 88 ‘HP Pieiucf"Zc%#l?/&%%Wgsﬂ@Igﬁ%afﬁm&ﬁ%fc 2-am ne
(0. 026 mol ), Ctﬁleelmi @rrct)rpmopcdmtﬂwm tvapgrated 3Bractivin)! vwasdryrRbosd fron@IPEnol ) in

acet'oni tril eTh{ 300Fke W@ﬁﬁ%&cﬁffﬁﬂmfﬂﬁ@d NGEILUX BT o Hiereliowi(sh). H20 was added
and the m xture was extracted with Et OAc. The organic | ayer was separated,

dried (MgSO4Exarfipit 8d2ed and the sol vent was evaporated. The residue (8. 59)

was purified by colum chromato 15 graphy silica gel (eluent:
CH2Cl 2/ CH3OH 96/ 4; 20-45 m). The pure frac\Lo s were collected and the

sol vent was qy®pphaii@fef Yi el d: 4.5g ofH i it er'hedi at irtet) 2946%9 . H

YU ShRS

10 Methylsulfonyl chloride (0.0512 mol) was added dropwise at 0°C under N» flow to a
mixture of 4-[[1-(2-pyridinylmethyl)-1H-benzimidazol-2-ylJamino]-1-piperidineethancl
(0.0256 mol) and N,N-diethylethanamine (0.0512 mol) in CH,Cl; (200ml). The mixture
was stirred at room temperature for 90 minutes. The solvent was evaporated tiil

v
|
i ((Nj (interm. 24)
N N. .
Sgee
HOW e
A mixture of intermediate (23) (0.028 mol), 2-[(phenylmethyl)amino]ethanol, (0.034

mol) and K>COj3 (0.112 mol) in CH,CN (200ml) was stirred at 60°C for 4 hours. H,O
was added and the mixture was extracted with ethyi acetate. The organic layer was

dryness.. Yielding: intermediate (23)

) b) Preparation of

20 separated, dried (MgSQ,), filtered and the solvent was evaporated. The residue (13.5g)
was punified by column chromatography over silica gel (eluent:
CH,Cl,/CH3OH/NH,OH 97/3/0.5; 35-70 pm). The pure fractions were collected and
the solvent was evaporated. Yield: 5.5g of intermediate (24) (41%).



b) Preparation of HN (interm 22) NNY A mxture of conpound 49 (0.0164
nol ), 1-brono-3-nethyl-2-butanone (0.03 nol) and K2CO3 (0.06 nol) in CH3CN
(100m ) was stirred and refluxed for several hours. H20 was added. The

sol vent was evaporated. 4-Methyl -2-pentanone was added. The 20 organic | ayer
was separated, dried, filtered and the sol vent was evaporated. The residue
was purified by colum chronmat ography over silica gel (eluent:

CH2C121( CH3OH/ NH3) 98/2). The desired fractions were collected and the

sol vent was evaporated. Yield: 2.75g of internediate (22) (40%. -54-

Example Al | ~N Preparation of HN(in‘tS%'rm 21) ~N1 / A mxture of
conpound 90 (,0.01 ), (chloromethyl)oxirane (0.008 nol) and Na2CC3
(1.599) in 4-]52@[11‘?‘%@

- pent anone, (1§0ml) was heated slowy to 100C (to 40C
in 1 hour, 70Cin 1 hour), 11* C overnight, then stirred and
refluxed for 20 5 hours. The evaporated, The residue was
purified by CJFRIABRF omat 0 graphy oyer silica gel (pgiuent

CH2Cl 2/ (CH3OHI NH3) 95/5). Two fractions were collected and their solvents
were evaporated. Fraction | was crystallized fromD PE. The precipitate was
filtered off and dried. Yield: 0.18g of internediate (2%). Exanple Al2 a)
Preparation of HA\N NN (interm 23) O 10 Methyl sulfo chloride (0.0512

mol ) was addedCrrapmbsa) dhs Qﬁe&'f&%xh@e&fl OWAL, dkg;gx of 4-[[1-(2-pyri

di nyl met hyl ) - 1H benzi m dazol - 2-yl ] ami no] -1-pi pgridi neel hanol’ (0.0256 nol)
and N, N-di et hyl et hanam ne (0.0512 nol) in CH2C12 §0mL). The m xture was

t d at ted till
dryness. . v TGS Rl el ﬁ%%?c) A A B T
24) HON/ A Wk*trawaﬁ Wired mdefiee aard hoeo) es@mtw&wvaporated HBr 48%

2- [(phenyl sret (390 manaided. MTEHRGhix tufOw B3 rredB d)refuxdd Kot @BBufsQnd thén Biate) | N CH3CN

(200m ) was Sn{;]\]cl:l}r ﬁﬁi ’?ﬁc S%Bgt“ wars.i:ﬁzgalarayed 2- lJ_| gpfanol\/@ﬁ agcﬁje%eaqd ﬂ’l@qu'Q% »JZ%Xt ure was

extracted wt
evaporatcd agam The residue was suspended n DIPE The mixture was decanted,

taken up in HyO/DIPE and then separated into its layers. CH,Cl; was added to the
aqueous layer. The mixture was alkalized with NH4OH. 2-Propanol was added. The

10 organic layer was separated, dried, filtered and the solvent was evaporated. Yield: 15g
of intermediate (25).

Example Al4

0
N0
a) Preparation of (interm. 26)
F

3,4-diaminophenyl-(3-fluorophenyl)methanone (0.056 mol) and urea (0.084 mol) were
stirred at 150 & 160°C for 4 hours {melt) and then cooled. Water was added. The
15 mixture was stirred at 50°C for a while and then cooled. The precipitate was filtered
off, stirred in 2-propanone and dried. Yield: 11.4g of intermediate (26).
o]

H
M Ci
b) Preparation of O ‘ O \lN( (interm. 27)

Phosphorus oxychloride (50ml) was added carefully to intermediate (26) (0.045 mol).
The mixture was stirred and refluxed for 24 hours and then was stood at room
temperature over the weekend. The solvent was evaporated. The residue was taken up
26 in CHaClyfice/K,CO5 solid. The mixture was separated into its layers. The aqueous
layer was extracted with CH,Cl;. The undissolved material was filtered off to give
residue 1. The combined organic layer was dried, filtered and the solvent was
evaporated to give residue 2. Residue 1 and residue 2 were combined. Yield: 16.75g



20 separated, dried (MgSO4), filtered and the sol vent was evaporated. The
residue (13.5g) was purified by colum chromatography over silica gel
(eluent: CH2CI 2/ CH3OHI NHACH 97/ 3/0.5; 35-70 pm). The pure fractions were
coll ected and the solvent was evaporated. Yield: 5.5g of internmedi ate (24)
(41% . -55- Exanple A13 HH ~ C Preparation of HN~ N | | (interm 25) HC
12N (165ml) was added to a mi xture of /nobo”Nta HN IL--N N H (interm 36),
prepared according to exanple A7c), (0.049 nol) in H20 (165m ). The m xture
was stirred and refluxed for 6 hours. JFhe sol vent was evaporated. HBr 48% 5
(320nl) was added. The m xture was stirred and refluxed for 4 hours and then
stirred overdfiighimedikRe2Pqhow@H. was evaporated. 2-Propanol was added and the
sol vent was evaporated again. The residue was suspended in DI PE. The

m xture was Eeomiall taken up in H20/ DI PE and then separated into its

| ayers. CH2Cl 2 was added to the a us layer. The m xture was al kal i zed
with NHAOH. 2- Propanol was added. 10 orga/'c | ayer was separated, dried,
filtered andpkepeamplofent was evaporated. Vi ?I@&{Sg ofintksnt. @gyredi ate (25).
Example A 14 0 ep, g~—~—~"N _

) Prepavati oncOln (interm 26) F
l v
Nyl\yﬁet/iap 056 nol) and urea (0.084 nol)

were stirred at 150 a 16 4 hours ( nd then cool ed. Water was
added. The 15 m xture was at 50C for whil e and then cool ed. The

preci pitate wasixfutd df ebmpounafi(341) €1.0025 adl)i, prefard aRarIdRA0 Bask)-(2d. Yi el d:
%%) 49F°f |t g1 ek A Ge8 a0t stor)alhe [ 60875 @bl QRa Ricdqak) in cl,EnN (1 nterm
5  (100ml) was stirred and refluxed for 24 hours. The solvent was evaporated. The
b residue was dissolved in CH,Cl; and then washed with water. The organic layer was
dried (MgSQ,), filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,,(CH;0H/NH3) 97/3). The pure
fractions were collected and the solvent was evaporated. Yield: intermediate (28).

3, 4-di am nophenyl - (3-fl uo

10

Example Al6
a) 2, 4,5-trimethyloxazole (0.225mol) was stirred in CCls (500mL) under No-flow.
Then 1-bromo-2,5-pyrmrolidinedione (0.225mol) and benzoyl peroxide (cat.quant.) were
added. This mixture was stirred and refluxed for 1hour under N;-flow. The reaction
15  mixture was cooled in an ice bath (ice/salt). The mixture was filtered. The filtrate was
evaporated. Yield: 42.7g (<100%) of 5-(bromomethyl)-2 4-dimethyloxazole
(intermediate 30).
b) Intermediate (30) (0.225 mol) was taken up in DMF (450ml). Na[N(CH(=0));]
(0.225 mol) was added portionwise and the mixture was stirred at 50°C for lhour and at
) 20 room temperature overnight. The mixture was evaporated. Yield : 41g (100%) of N-
[(2,4-dimethyl-5-oxazolyl)methyl}-N-formylformamide (intermediate 31).
¢) A mixture of intermediate (31) {0.225 mol) in HC1 36% (120ml) and ethanol
(500mI) was refiuxed for lho{Jr and stirred overnight. The mixture was filtered off, the
precipitate was washed with C;HsOH and the filtrate was evaporated. The residue was
25  taken up in ice water, alkalized with NaOH and extracted with CH;Cl,. The mixture
was separated and the organic layer was dried and evaporated. Yield : 28g (100%) of
2,4-dimethyl-5-oxazolmethanamine (intermediate 32).
d) 2-chloro-3-nitropyridine {0.225 mol) and NayCQj; (0.225 mol) were added to a
mixture of intermediate (32) (0.225 mol) in ethanol (500ml) and the mixture was stirred
30 and refluxed for 6hours. The mixture was evaporated and the residue was taken up in
water and extracted with CH;Cl,. The mixture was separated and the organic layer was



Phosphorus oxychl oride (50m) was added carefully to internedi ate (26)
(0.045 nol). The mxture was stirred and refluxed for 24 hours and then was
stood at room tenperature over the weekend. The sol vent was evaporated. The
resi due was taken up 20 in CH2Cl 2/ice/ K2C03 solid. The m xture was separated
into its layers. The aqueous |ayer was extracted with CH2Cl 2. The

undi ssol ved material was filtered off to give residue 1. The conbi ned
organic layer was dried, filtered and the solvent was evaporated to give
residue 2. Residue 1 and residue 2 weréiconbined. Yield: 16.75g -56- of
internediate (27) (100% . Exanple Al5 Preparation of (interm 28) o g n NN
~ 1~ Y o idried fitiexednf®andfevaporapiumik r@ﬁd&)wds@uﬂﬂaﬁ)mtu)nn chpmegpegraplly accor di ng
to B25a), 2- &@rs,p%%zpem{au)e n* s QleRERhEsds Aok aneic: AQeAPr Rt ) and

K2CO3 (3g) in |rre |.uxed Hours. The
sol vent was Ig\ﬂ%ﬁhﬁ’te@d] ROl gmmlé?)wa%o awg%@vwae f‘ﬁe‘@?ﬁ@@ and then washed
w th water. elrembmgant Buehastiae (335 (0. 1dhol o af IMaisigénated in latldoggnagoibtiche sol vent
was evapor at c hy over

o1 cn ool (o gﬂcfdﬁ%%&@@@@ﬁ”mﬁnfd@%@ o A 3 re

col l ected an@e@)h@e%mwmas @re@vféﬂ&nea@swem@waaomﬁeﬂ@@rwﬁé@i’v&h@t foder 10
Exanpl e Al6 gyrifikatich, Field 1HIY{100BY 6 M- [(14-didReial-5-oraslBiniettyll 2, 3-n CC14 (500nL)

under N2-flo pyrrolidinedione (0.225n01) and benzoyl
per oxi de (ca ndm‘gggﬁjrgév(é&e%“edlééﬁ This m xture was _stirred and refluxed for

| hour under &éntﬁmwatem@ (P& arat) was dissoleddn PIMF (g8mboBihylfH-ispthigpyanate- bat h

g |2 c<7a/s?l tlx% 0 he eﬂ&iﬁéc@lfb@xm&(({] i hqbgmgladdm@ncfmkhma@ \%@Stmﬁ\é&WC&bﬁm gb ;al db
g (< (0] 0 rme e

| nt er nedi ate )HSPO(BQ%DH‘% Xﬂ%f rPoavk%ﬁ ﬁ%cﬁﬁmﬁéﬁl‘fﬂf 3% M ’fc\llt%—i( =0)) 2]

(0.225 not) wasstizgdeid’ 556 feri 3bawk demianids. The miA twae wae filiered gtqrﬂwelae ard BOC f or

| hour and at 4 Mg@mproﬁéf@aemtruf@ueqyﬁﬁmgbﬁm th&fam@zh%ﬁe MBsurewapor at ed.

(i nt or medi ot 07 85 okt pero 2 B et Rl e heaiird e lon il n L a6

in HOJ 36%
(120m ) dhd emriﬁ;d(bly co]umn chromatography over silica gel (eluent : CH2C12/CH3OH 95/5) The

pure fractions were collected and evaporated. The residue was crystallized from DIPE
and recrystallized from CH;CN. Yield : 216.6277g (55.4%) of ethy] 4-[[3-[(2,4-
dimethyl-5-oxazolyl)methyl}-3H-imidazo{4,5-b]pyridin-2-yl]amino-1-
piperidinecarboxylate (intermediate 35).

*

20 Example Al7
C1-CH,-C(=NH)-0-C,H; (0.0625 mol) was added to a mixture of N°-[(2-methy}-5-
oxazolyl)methyl]-2,3-pyridinediamine (0.05 mol} in acetic acid (150mL) and the
mixture was stirred for 20 hours at room temperature. The mixture was warmed up to
90°C and stirred for 10 minutes at this temperature. The mixture was evaporated at

) 25 <50°C. The residue was taken up in water/CH2Cl; + NayCOs. The organic layer was

separated, extracted with CH,Cl,, dried (MgSO,) and filtered. The residue was taken up
in DIPE + active charcoal and stirred for 1hour. The mixture was filtered and
evaporated, Yield : 13.1 g (100%) of 2-(chloromethyl)-3-[(2-methyl-5-
oxazolyl)methyi}-3H-imidazo{4,5-b]pyridine (intermediate 29).Preparation of the final

30 compounds
Example Bl

a) Preparation of

Z—T

NK[: N]\ (compound 1)
AT 0



(500m) was refluxed for | hour and stirred overnight. The m xture was
filtered off, the precipitate was washed with C2H50OH and the filtrate was
evaporated. The residue was 25 taken up in ice water, alkalized with NaOH
and extracted with CH2O 2. The m xture was separated and the organic |ayer
was dried and evaporated. Yield : 28g (100% of

2, 4-di met hyl - 5- oxazol net hanam ne (internmediate 32). d) 2-chloro-3-nitropyri
dine (0.225 not) and Na2CO3 (0.225 not) were added to a m xture of
intermediate (32) (0.225 not) in ethanaol, (500m ) and the mxture was stirred
30 and refluxed for 6hours. The m xture was evaporated and the residue was

taken up in : 1 2G| ) § rated and
the organic }@ﬁ%ﬁurﬁé@nﬁé@éﬁaﬁ% {;228% IH}?%P gé‘% 8?%9@%@ %@/@%%P%??@gﬁﬁe resi due
was purified (Hfjlirrébwaﬁrﬁﬁrrechar@rmfﬂ@gdéqsﬁynouw@ithsﬁi $qodedl. Jee preqipBateae fracti ons
Kf{?chi' :jectteme@adffemmaf ﬁlttl@mliﬁgirfﬂcﬁiied. ?Hegeﬁdzkﬁ%as@afégen up in Hy0, _NI-{g and ot

, 4- di me = 5- gxazol nme - 3-ni 11.0=2-pyridi ngn ne (internpedi ate
330 Zey A m el R R MR ey B P R R St iheE o
t hi ophene Ssoldged.dutered andh¢ Seivnt wasiewaperaadholhe(rddueyas wn fiedieGiligogedg) as a
cat a:jyst . AftRla iRE BKS (aa%dﬂ%ﬂzg@m}%dmga;oaﬂoxsrhe%&f fedckib@y e OF f i dT_he
(1005 "5 IR AR e gt A B e 21
(internmediate 34). f) Internedi at¥o (0.1 not) was dissolved in DWW
(250nt). Ethyl 4-isothi ocyanat o- 1§;ﬁw\icperi di necar boxylate (0.1 nol) was
0

added and t he) Fieptaien tfas” st | rred At for 20 HOMPLINdYYS (0. 125 nol) and
sul fur powder (few crystalwe‘f and the m xture was stirred at 75C
xyur

for ,3hours 30m nutes. The iltered over dicalite and the
filtrate was evaporated. The residue s taken up in water/CH2O 2. The

T Xture vas @ERALALE kB OLARN Gos Yo 198 o] Gkl T and

evapor ated. The residue was y col um  chromat ograg_ y_over silica
gel (el uent :relpseforSdqueHTssalyent wisevapaipted. f hscesdys dvaneiseendst i"dPEd and
evapor at eth Tieradedt aid erys@abized yarh athhid e Thd sobnDl REEvappraoked adnhyedratidd zed from

CH3CN. Yield - 1 9 : - - :
di et hyl - 5- ox“éazsg’ﬂ"qfl?"zrr%’tbﬁ?f %ﬁ@“ﬂ‘%‘ggg ‘13’,“3‘5’ ﬂé‘ﬁ?%?@ﬁ”%ﬁ‘]?}c&’? |-

pi per | i necar BEHNHEAC MEROCHAN e HEY0 036108, AHhsipatcAfestions were

C - CH2- C( =NH)colledtstt-dnd (He. sob2m wad ke yapsmsdadiad 0. 138 dficahpouad 308N2- [ ( 2- net hyl - 5-
oxazol yl ) nmet hél ]-2,3-pyridinediam ne (0.05 nol) in acetic acid (150nL) and
the mxture red for 20 hours at roomtenperature. The m xture was
warmed up to 90C and stirred. fer 40 40 nutes at this tenperature. The

m xture was evaporated at 25 <50C. hellresi due was taken up in water/CH2Cl 2
+ Na2CC3. Thes)dfrgeandtionloflyer was4 s@pafated, extradtoagpownd?) CH2C 2, dried

(MgS™) and filtered. The r@ﬂm aken up in D PE + active charcoal
ur

and stirred for |hour. The. filtered and
HCI (1:3); H,O (1:2)

) 15 A mixture of intermediate (3) (0.00622 mol} in 2-propanol/HCI (10ml) and 2-propanol
(100ml) was stirred and refluxed for 4 hours. The solvent was evaporated. The residue
was taken up in H;O, Na;CO3 and CH;Cl;. The organic layer was separated, dried,
filtered and the solvent was evaporated. The residue was dissolved in 2-propanol and
DIPE and converted into the hydrochloric acid salt with 2-propanol/HCI. The

20  precipitate was filtered off and dried. This fraction was converted into the free base and
purified over silica gel on a glass filter (eluent: CH,Clo/(CH3OH/NH3) 90/10). The
pure fractions were collected and the solvent was evaporated. The residue was
converted into the hydrochloric acid salt (1:3). The precipitate was filtered off and
dried. Yield: 0.65g of compound (2) (20%).



evaporated, Yield : 13.1 g (100% of 2-(chloronethyl)-3-[(2-nethyl-

oxazol yl ) nmet hyl ] - 3Hi m dazo[ 4, 5-b] pyridine (internediate 29). Preparation of
the final 30 compounds Exanple B 1 a) Preparation of " -~ N (conpound 1)
NYN NN-1T / -58- A mxture of internediate (2) (0.016 nol) in

2-propanol /HCI (lom) and 2-propanol (100m ) was stirred and refluxed for 2
hours and then cool ed. The precipitate was filtered off, washed with DI PE
and dried. The residue was taken up in H2O, NH3 and CH3OH and the m xture
was extracted with CH2Cl 2. The organi c-1%ayer was separated, 5 dried,
filtered and the sol vent was evaporated. The residue was purified over
silica gel on a glass filter (eluept: CH2CI 2/ (CH3OH/ NH3) 90/10). The pure
fractions were collected and the s®ivent was evaporated. Yield: 1.8g of
conmpound (1) (35%. HO b) Prepar,ag |/n f A \'N (conpound 308) N N N HN N |
[ A mxture { |nte{rre%| ate (10)"(0 0 54 rml) |n(HBr;1 %g‘{gSO m) was stirred
and refluxe 1PB|p o) The nsol ent was evapordte &P ? resi due was
suspended in DIPE, 10 fi | t .\u crystallized fromethanol. The

sol vent was evapor at ed and |t g n was purified by high-performance

| i qui d chronmat ogr aphy over” ré& ﬁ (eluent: (0.5% NH4QAc in H20)/ CH3CN
from 100/0 to 0/100). The pure fra 16H3): HeP &2k ol | ected and the sol vent was

evapor at ed. ¥ mixélire 6 11 B3ingtigietsd Mo ([d,5(d@08)o-3 3E§¢ﬂm®J1@ (Bﬂenbin@?ﬂ )

To R r eSO Hontll oribas Ui, 150.0°2)
§2 meb in BEI w&@w@n VRS § nd

2- pr opanol M’GG‘?HF)C&W%Y@FIQ gbioyent was
evapor at ed. Fbﬁsr'ﬁ% s@u@nt m%vap%m UBe tedidtreas dNepkaiEa laﬂDiPEl'fﬁﬁea offThe organic
Iayer was segaégn Oe% . terg& and the soI vent was evaporated. The
residue was drs¥di £ FE) I)Id DI PE and converted into the

hydrochl ori c @ ﬂcg I t wt h 2- propanol [HCI . The

g
Preparation of E N(CNj (compound 4)
AOR=0
A mixture of intermediate (4) (0.021 mol) and KOH (0.43 mol) in 2-propanol (100ml)
was stirred and refluxed overnight. H,O was added and the mixture was extracted with

CH;Cl,. The organic layer was separated, dried (MMgSQ,), filtered and the solvent was
10 evaporated. Yield: 6.9g of compound (4) {(quant.).

Example B4

’fj\
Preparation of E . A (compound 5)
Y
HIN N O\/
o

A mixture of intermediate (6) (0.02 mol) in ethanol (120ml) was hydrogenated with
Pd/C 10% (2g) as a catalyst. After uptake of H; (1 equiv), the catalyst was filtered off
and the filtrate was evaporated, yielding a residue of 8g (100%). Part of this fraction

15 (0.7g) was dissolved in ethanol and converted into the hydrochloric acid salt (1:3) with
2-propanol/HCI. DIPE was added. The mixture was stirred. The precipitate was
filtered off and dried. Yield: 0.65g of compound (5).

Example BS5



20 precipitate was filtered off and dried. This fraction was converted into
the free base and purified over silica gel on a glass filter (eluent:
CH2Cl 2/ (CH3OH/ NH3) 90/ 10). The pure fractions were collected and the
sol vent was evaporated. The residue was converted into the hydrochloric
acid salt (1:3). The precipitate was filtered off and dried. Yield: 0.65g
of conpound (2) (20% . -59- 110 O1H b) Preparation of H (conpound 3) N N~
,, NN- HCO (1:3); HO (1:2) A mxture of 1, 1 -dinethylethyl
4-[[1-[[3, 5-di hydro- 3, 3-di net hyl - 9- (phéﬂ&lnethoxy) 1 H|
1, 3] di oxepi no[ 5, 6-c] pyridi n-2-yl ] nethyl]-1H benzi m dazol -2-yl]am no] - 1-
piperidinecarboxylate (0.00552 nn%y;;p HC1 I ON (200nl) was stirred and

S

refl uxed for 6 hoursf The sol vent evaporated The rgildue was suspended
in DIPE fil &*aEI81¢ 5 and Id: 0.58g of “EBHIEhd (3). Exanple B3
Preparation of " (corrpoun(;ifN ) A nlxture of internediate (4) (0.021

nol ) and KOH (0.43 100 tirred and refl uxed
over ni ght . Hftﬁﬁﬁ@tggﬁg ﬂhﬂe Byﬁﬂy?ﬂg@ Q%BwﬁaiﬂﬁéﬁSQW# en 12. The
or gani c | ayercomsngeparatek a 8baredes§uvk)fe043 hodrs itk P (dd¢g) sheasbhbivent was to

g:‘/aRIO:/a}\Iee" Z(Iéégll l@dro@cr%gmp&/asc&ﬂmfé@gtm uﬁ&'t'@@tba) res@ﬁ@%}l&ﬁ h%s' Aftar epar ati on

é@ ﬁ% re o %w%ng iate (6) (0.02
mol ) in ethartBfeke? h@)"'q\}%)s “ﬁfﬁ@ﬁ&%tﬁéﬁmﬁ\n rPI"‘ghlﬁalI“Ea‘i 59 WS a catal yst .
After uptake evhpdrifed. TTheqestdag (1%gheacatifiby by col@sn Elirbmangdphyfober sdivd gelhe

filtrate was (gl\ﬁgrﬁoéﬁtc‘?‘?(éﬂzdﬁ) I@[lhgﬁ—l §0/ﬁ(ﬁ§?’a ?pQJs 1&&9}&@ glléD f’crdtanQ het hi's

fraction 15 ( sol ve convert I nto
hydrochl ori ¢ sabfuedvsad|evape@te§) Y\mléﬁ’ngOfﬁ?fab%’ﬁél(?)tﬁl@ﬂ% DI PE was added The

m xture was jrre The precipitate was filtered off and dried. Yield:
0.659 of con;%%#ﬁﬁéh%. Exanpl e B5

o~
o ! C
. H N ~
Preparation of b w o {compound 7)
SRRe
N N
A mixture of 6-[[2-(4-piperidinylamino)-1H-benzimidazol-1-ylJmethyl]-2-pyridine-

10 carboxylic acid in HC] 36% (Sm!) and ethanol (50ml) was stirred and refluxed
overnight. The solvent was evaporated. H;O, NaHCO; and CH,Cl; were added. The
organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was purified over silica gel on a glass filter (eluent: CH,Cl/(CH;OH/NHj3) 90/10). The
pure fractions were collected and the solvent was evaporated. Yield: 0.83g of

15 compound (7).

Example B7

j )
Preparation of i ([“ (compound 8)
i e
S /\,O/ 1
o
H

A mixture of compound (1) (0.003 mol), 1,1-dimethylethyl (2-bromoethyl) carbamoate
(0.004 mol) and Na;COs (0.004 mol) in 2-butanone (100 ml) was stirred and refluxed
overnight. The reaction mixture was cooled, washed with water and the layers were

20  separated. The organic phase was washed with a NH4Cl solution. The agqueous phase
was extracted with CH,Cl,. The combined organic layers were dried, filtered and the
solvent was evaporated. The residue was purified over silica gel on a glass filter
(elvent: CHyCl,/(CH3;OH/NH;) 97/3). The pure fractions were collected and the
solvent was evaporated. Yield: a residue of 1.18 g of compound (8) (84%).



-60- Preparation of N (conpound 6) /I A mxture of internediate (9) (0.035
nol ) in methanol (200m ) was hydrogenated at roomtenperature under a 3 bar
pressure for 48 hours with Pd/C (1.5g) as a catalyst, then hydrogenation
was continued at 40C under a 3 bar pressure for 48 hours. After uptake of
H2 (2 equiv), the catalyst was filtered through celite and the filtrate was
5 evaporated. The residue (12g) was purified by col um chronmat ography over
silica gel (eluent: CH2CI 2/ CH3OH NH4OH 80/20/3). The pure fractions were
collected and the solvent was evaporaged. Yield: 3.8g of conpound (6)
(34% . Exanple B6 Preparation of N" o (conpound 7) Y I \ Il / A mxture of
6-[[2-(4-pi p@{a}a@' ie®Bd am no) - 1H benzi m dazol -1 -yl ] met hyl ] - 2- pyri di ne- 10
carboxylic actd in HC 36% (5m ) and ethangl (50nl) was stirred and refl uxed
overni ght. The sol vent was evaporated. H2P), NaHCO3 and CHZClI Z were added.

The organi cp_fh@d Sbn YBs separated, dried, /Jj(ﬂ egmg_@g I.}dl*gs) sol vent was
€ g

evapor at ed. residue was purified lica on‘a glass filter
e fractions were coll ected and

(eluent: CH2CI 2/ ( CH30H NH3) 90/ 1 ?T%@
t he sol vent was evapor at 313@ 15 conpound (7). Exanple BY
Preparation of (corrpound 8) A m xture of conpound (1) (0.003
nol ), 1,1-di Ieth th car ate 04m) d Na2CC3
(0.004 nol) %{ﬁ\k?rfg’w( M%)l ’%9&%“’%“1395 Baé’?iﬁméeeqf uxdippet lhg%@?]m ght. The
reaction m x@d#élﬁhmg\wnmmz -Weasine d -pipdridinytieteyl lartamiated0.Daweh)sn e 20
separated. The apf @mhﬁ ’@H@;ﬁﬁ WOFBHEE S Wbrh e e%%ra%ussl BRhjorle aqueous
phase was ext F‘QC é %}n I 2. The C&(STbI ne ?’B‘{Hs“ }/er re dried,
filtered and™# or E’ﬁ'thy é\PJBB‘F%’E‘% Olmal) g Péd over
Si | |éca gel odry svaghdiisd dfopiviser The redxtuentvas sCHECHSA0CCHIDhE N3 tkﬁﬁba)lcd The pure
fractions wefg) o AN %‘b@ SPhSRlortE® BLINMRMES i G @ resi due
of 1.18 g of @)ﬁgm}ﬁ%?g gﬂé ver ‘? 5 M?& y ‘%1
The organic solutlon was washed w1th gO/HOAc dried (MgSO0y,), filtered
and the solvent was evaporated, to give residue 1. The aqueous layer was taken up in
10 HOAc and extracted with CH;Cl,. The organic layer was separated, dried (MgSQOs),
filtered and the solvent was evaporated, to give residue 2. Residue 1 and 2 were
combined and purified by column chromatography over RP 18 BDS (eluent: NH,OAc
(0.5% in H,0)/ CH30H/CH5CN 70/15/15, 0/50/50 and 0/0/100). The pure fractions -
were collected and the solvent was evaporated. Yield: compound (9). '

15 Example B9

a0 l
a) Preparation of I p\ {(compound 10)
PUSARS
>L0/ILN/\/N N

Thiony! chloride (0.03 mol) was added to a mixture of ()-6-methyl-3-[2-{(tetrahydro-
2H-pyran-2-y})oxy]ethoxy]-2-pyndinemethano! (0.015 mol) in CH2Cl; (100ml).
Toluene was added and evaporated again. The residue was taken up in DMF (50ml)
and then added to a mixture of 1,1-dimethylethyl [2-{4-(1H-benzimidazol-2-ylamino}-

20 1-piperidinyllethyl]carbamate (0.015 mol} and NaH (0.06 mol) in DMF (200ml). The
mixture was stirred at 50°C overnight. The solvent was evaporated. The residue was
taken up in H;O and CH;Cl,. The organic layer was separated, dried, filiered and the
solvent was evaporated. The residue was purified over silica gel on a glass filter
(eluent: CH,Clof (CH3;0H/NHa) 99/1). The pure fractions were collected and the

25  solvent was evaporated. The residue was suspended in petroleumn ether. The
precipitate was filtered off and dried. Yield: 1.55g of compound (10) (20%).



0" Preparation of (conmpound 9) HN 1Y Reaction under N2 flow. NaH (0.01
nol ) was added to a m xture of 1, 1-dinethyl et hyl

[ 2-]4- (1H benzi m dazol - 2-yl am no) - 1- pi peri di nyl ] et hyl ] carbanate (0.01 nol)
in DMV p.a. dry (100m). The mixture was stirred at roomtenperature for 4
hours. 6-chloro 5 nmethyl-2-(1,1-dinmethylethyl)-4-pyrimdinol (0.01 nol) in a
smal | anmount of DVF p.a. dry was added dropwi se. The m xture was stirred at
50C overni ght and then cooled. H2O (50m ) was added. The sol vent was
evaporated. The residue was taken up i#2- CH2Cl 2. The organi c sol uti on was
washed with H2O HOAc, dried (MgSO™4), filtered and the sol vent was
evaporated, to give residue 1. The -gqgteo ayer was taken up in 10 HOAc and
extracted with CH2Cl 2. The organi c liayer separated, dried (MySH4),
filtered and)thepastbweht was evaporat®d,! td gi ve(qompolmsﬂeil? Resi due 1 and 2

were conbi ned and purifi g i)y coKugﬁ \qﬂg_;@t ography over RP 18 BDS (el uent:
NHAOAc (0.5% in H20)/ 0/t 0/50/50 and 0/0/100). The pure
fractions were collected andithe sol vent was evaporated. Yield: conpound
(9). 15 Exa O N Thi onyl
chl ori de (Omg?%(t&%cmonsﬁdﬁgégg {MIﬁmméggﬁgé F (3% %asrgélg?]fnﬂy’?lgérr tet r ahydr o-
2H pyr an- 2- Y3 §4ES tﬂaaﬂf%l%muﬁdﬁﬁeﬁﬂv%wa% e\poTatEd ?i'?ﬂryﬂiiwmzc:lz (100nt) .
Tol uene was mdfedloansilieygpoi aglast fAgaleiuentT TE,CeRCHIGHMNES) 95K e Theipurt n DVP

50 d t t
(o T4 ﬁ”bef%%ﬁ%%@?%"%& i s e R Ay campadi e (0. 015
nmol ) and NaH1Pd59&)-nol ) in DIVF (200ml). The nixture was stirred at 50C

overni ght. The sol eont was evaporated. The residue was taken up in H20O and
CH202. The yer was separated, dried, filtered and the solvent was

evaporated. The residue was purified overs " fica gel on a glass filter
(eluent: CH2C12/ (CH3OH NH3) 99/1). Thegmrg fractions were collected and
the 25 sol vehtP fﬁ%a‘@@é’ﬁorat ed The re,3| ue was sUtsEsEet!dn petrol eum et her.
The precipitate was filt off § Yield: 1.55g of conpound (10)
(20% . -62- N b) Preparati (COnpound 11)

1—Brom0—2,S—pyrrolidincdione (0.088 mol) and then dibenzoyl peroxide {cat.quant.)
were added to a solution of 3-chloro-6-methyipyridazine (0.08 mol) in CCl4 (mol.
sieves) (200ml). The mixture was stirred and refluxed for 6 hours and then filtered

10 over dicalite. 1-Bromo-2,5-pyrrolidinedione (0.088 mol) and dibenzoyl peroxidc
(cat.quant.) were added again. The mixture was stirred and refluxed overnight and
filtered over dicalite. The solvent was evaporated at a temperature below 40°C. The
residue was dissolved in DMF (70ml) and added to a mixture of 1,1-dimethylethyl
[2-[4-(1 H-benzimidazol-2-ylamino)- 1-piperidinyllethyljcarbamate (0.0214 mol) and

15 NaH (0.0235 mol) in DMF (190ml), previously stirred at room temperature for 1 hour

j and at 40°C for 1 hour. The resulting mixture was stirred at 50°C overnight. The

solvent was evaporated. H;O and CH,Cl, were added. The organic layer was separated,
dried, filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cly/(CH;0H/NH3) 97/3). The pure

20  fractions were collected and their solvents were evaporated. Yield: 1.21g of compound
(12).

b} Preparation of ! " (compound 13)



~OM/N"'" NI A mxture of conpound (10) (0.00147 not) and NH(CH3)2 gas
(20g) in THE (100m ) was stirred at 125C for 16 hours. The sol vent was
evaporated. The residue was purified over silica gel on a glass filter
(eluent: CH2Cl 2/ (CH3OH/ NH3) 95/5). The pure fractions were collected and

t he sol vent was evaporated. Yield: 0.43g of conmpound 5 (11) (53% . Exanple
B 10 a) Preparation of (conmpound 12) NN :~10 ~" - ~N" Y I [/ |

1- Brono- 2, 5-pyrrolidinedione (0.088 nol) and then di benzoyl peroxide
(cat.quant.) were added to a solution_gf 3-chloro-6-nethylpyridazine (0.08
mol) in CCl4 (nol. si eves) (200nt). The m xture was stirred and refl uxed

for 6 hours gqu{uF@ <b E,lﬁ{d?ii%) 6&@%‘{-&& @aéﬁ%é)g.ﬁ%wcu%) in 1-butapethiol

1- Br ono- 2, 5- P rro | one enzo per oxi de

(cat.quant.) Grahiivas stirred afﬁ"?’c"tﬁ‘?@%&‘%‘ﬁ‘?? ‘é‘éf %‘de Thefolygagd

over ni ght andas éuabchraeedmuengdi@aipbﬁrei(1:T)hes%pl vent was evaporated at a
tenperature bel ow 40C. The residue was dissolved in DVF (70nl) and added to
a m xture of ExampleiBihbt hyI et hyl

[ 2-[ 4- (1H benzi m dazol - 2-yl am no) - 1- pizperi di nyl Jethyl ]carb e (0.0214
nol ) and 15 NaH (0.0235 mol) in DW N'rﬂ), previ ously tl@ at room

t enperat ure Popardtidhour and at 40,(: 1 hour. The resul xture was
stirred at 5Q€ overnight. The I\l/_j@vas eva o at eg@ CH2Cl 2 were
added. The organic Iayﬁr wé§~s arate énd ed TTHeéresd and he sol vent was

evapor at ed. The resi due®was 'purl fied by col um chr dhat ogr aphy over silica
get (eluent: CH2C12/ ( CH3@s) NH3pmpPaimd)i4) The pur gir2@y) f reactpbonig1ier e col | ect ed
and their solvents were evaporated. Yield: 1.21g of conpound 12). b)
Preparati én éfmiyure gfintgryedinryd dh@.03 8ynoly and N2 grpgoethghiaqetagide (A0 welir e of
conmpound (12)n lﬂa&h%gé’»oml))was %gezﬂ&d and°davder 4 16ar pras&e Ritianedrhiveh  (2n)

and TIE (1098Hlc 4850 S o LIRS PRCLAS, Lyl I AGiSGugTe o1 vert
Preparation B¢ Ne,NraN]cd with CH3OH and the f11trate was evaporated. The remdue was purified
by column chromatography over silica gel (eluent: CH;Cl,/ CH;OH/NH4OH 92/8/0.5;
10 20-45 um). Two pure fractions were collected and their solvents were evaporated,
yielding a residue of 2.8g (22%) and 9g (71%). Parts of these fractions (0.6g; 0.8g)
were crystallized from diethyl ether. The precipitate was filtered off and dned. Yield:
0.52g of compound (14); mp. 126°C and 0.53g of compound (15}); mp. 200°C.

Example B12

L
Preparation of E " . (compound 16)
N N
Q N
H

) 15 NaBH3;CN (0.048 mol) was added portionwise at 5°C to a solution of N-4-piperidinyi-
1-(2-pyridylmethyl)-1H-benzimidazol-2-amine dihydrochioride (0.032 mol) and
1,1-dimethylethyl (1,1-dimethyl-2-oxcethyl)carbamoate (0.032 mol} in methanol
(100ml). The mixture was stirred at room temperature for 8 hours and hydrolized at
5°C with ice water. Methanol was evaporated. The residue was extracted with CH,Cl,.

20 The organic layer was separated, dried (MgSQOy,), filtered and the solvent was
evaporated. The residue (13g) was purified by column chromatography over silica gel
(eluent: CH,Cl1,/CH;OH/ NH,OH 95/5/0.1; 20-45 um). The pure fractions were
collected and the solvent was evaporated. Yield : 2.2g of compound (16) (14%).

Example B13



of NNN/ and tt NN/ Il 0 OH(cis) (conmpound 14) (trans) conpound (15)
5 Amxture of internediate (15) (0.031 nol) and N-(2-am noet hyl)acetam de
(0.093 nol) in nethanol (300nml) was hydrogenated at 30C under a 3 bar
pressure for 12 hours with Pd/C (5g) as a catalyst. After uptake of H2 (1
equiv), the catalyst was filtered through celite, washed with CH3CH and the
filtrate was evaporated. The residue was purified by colum chronmatography
over silica gel (eluent: CH2ClI 2/ CH3OH NH4OH 92/8/0.5; 10 20-45 gnm). Two
pure fractions were collected and their,solvents were evaporated, yielding
a residue of 2.89 (22% and 99 (71% . Parts of these fractions (0.6g; O0.8Q)
were crystallized fromdiethyl ether. The-precipitate was filtered off and
dried. Yield: 0.52g of conpound (14); F&j\lZGC and 0.53g of conpound (15);

np. 200C. Ep@g&l GorB%2 Preparation ofy >[I 714 I (%dﬂ,olhlmﬁcmrrpound 16) H 15
NaBH3CN (0. 048 nol ) was added por *pC to a solution of

N- 4- pi peridi nyl - 1-(2- pyrﬂdg,&rleLhM| m dazol - 2- am ne di hydrochl ori de
(0.032 mol) and 1, 1-dinmethylethyl (1,1-dinethyl-2-oxoethyl)carbanoate
(0.032 nol) nmﬂgp r oEM
tenperature ft\or E%fr?sdlang\# gemdq é?wg[ér@%&@ﬁzwﬁ Mtﬁﬂgﬁ%fo ﬁgt hanol was
evapor at ed. ’W@#Oé‘aé}]ﬁﬁgmb Pirstiay el rarbypaty B.008pmphdn gedarilc | ayer was
separ at ed, d(iseehl WaSHbgerhict kesoed vamd O sig ymawyas:n tevagenatgd. The

resi due (13 kO r e
(el uent: ( gﬁ %&g%loﬁwy‘@ﬁ?ﬁp gﬂio%ga%m%dnﬁg }{‘ﬁlgﬂewas %h?rcgg{flg%éns wer e
col | ect edS anthetfHisate ylayevaporaiad ‘Eleapuidust wad purvfies columnzgromatqgmbmm (16)

(14% . Exangiiea Eel@uenﬁfbﬂzehﬁg SN, 99/1 ko 97 /€ 9PN Rare ¥k tichRRerdN N QNYN' H

f
(2 ({1 (B2WSERgT FERH B oo Yol ¢ ppotsgmoomnd 17 o)

benzi m dazol g2ambk@Tyno] - 1- pi peri dinyl ] et hyl ] carbamate (0.0084 nol) in
met hanol (150m[§ was hydrogenat ed at ;%%Wth PVC 5% (1g) as a catalyst in
) |

t he presence of th| ophene solution (I After uptake of H2 (3 equiv), the
cat al yst waspi ﬁfoff and 5 theysfiftrate was &Xxﬂﬁ’&fmﬁﬁ?}d The resi due was
urm c

purified by c r omat &grapl—r{j\?q{_\g

A mixture of N—[l—(2-armn0ethyl)—4—p1pend1nyl]-1-[(2-pyridyl)meth ylJ-1H-

10 benzimidazol-2-amine (0.143 mo!) in HCOOH (50ml) was stirred and refluxed for 3
hours. The solvent was evaporated till dryness. The residue was dissolved in CHCl,.
The mixture was basified with Na;COs, filtered and the filtrate was evaporated til}
dryness. The residue (4.9g) was purified by column chromatography over silica gel
(eluent: CH,ClL,/CH,OH/NH,OH 92/8/1; 20-45 um). The pure fractions were collected

15 and the solvent was evaporated. The residue was crystallized from 2-propanone. The

) precipitate was filtered off and dried. Yield: 2.8g of compound (18) (51%); mp. 146°C.

Example B15

L)
Preparation of i v (compound 19)
SO0
oo
1]

LiAIH, (0.0065 mol) was added portionwise at 5°C 1o a solution of (£)-1,1-dimethyl-
ethyl [I-(methoxycarbonyl)-2-[4-[[1-(2-pyridylmethy}}-1 H-benzimidazol-2-yl]Jamino]-
20  1-piperidinyllethyl]lcarbamate (0.0059 mol) in THF (30ml). The mixture was stirred at
5°C for 1 hour. EtOAc was added. The mixture was hydrolized with ice water, filtered
over celite and extracted with EtOAc. The organic layer was separated, dned (MgSQ,),
filtered and the solvent was evaporated. The residue (2.8g) was purified by column



silica gel (eluent: CH2ClI 2/ (CH3OH/ NH3) 99/1 to 97.5/2.5). The pure fractions
were collected and the solvent was evaporated. Yield: 3.3g of conmpound (17)
(82% . Exanple B 14 / | Preparation of HN (conpound 18) NN N/ H-N A
m xture of N-[1-(2-am noethyl)-4-piperidinyl]-1-[(2-pyridyl)nmethyl]-1H 10
benzi m dazol - 2-am ne (0.143 nol) in HCOOH (50m ) was stirred and refl uxed

for 3 hours. The solvent was evaporated till dryness. The residue was
di ssolved in CH2Cl 2. The m xture was basified with Na2CO3, filtered and the
filtrate was evaporated till dryness. ¢the residue (4.99) was purified by

col um chr omat ogr aphy over silica gel (eluent: CH2C 2/ CH3OH NH4C]-| 92/ 8/ 1,
20-45 pm. T&@orﬁMB@raﬁHy%%r‘sﬁ[b% mélgerﬁ%ﬂh T/@HO%?P@E@)H%/@@JM

evapor at ed. due was c from 2- preC| pitate
cvaporated. Mol ceidie ee Sl hect St WS BREL “@?‘3(5{%01’ T, 146C
Exanpl e B15 ¢dmpoRnd{i&j &6ton of ~Ij vyl o NYN \' N (conpound 19) Li AlH4 (0.0065
nol ) was added portlonvm se at 5C to a solution of ()-1,1-dinethyl- ethyl

[ 1- (et hoxy cExaHgBL8 2- [ 4-[ [ |- (2- pyri dyl net hyl ) - | B benzi ni dazol - 2-yl ] ani no] -
20 1-piperidinyl]ethyl]carbamate (0.00 ) in THE (30ml). The m xture was
stirred at 5C for 1 hour. EtOAc was adfled| The nixture was hydrolized wth
ice water, fp)Pepeaionafer celite mand Nact ed wiltdmpen@ne0) The organic | ayer
was separated, dried (MgSO4), . filteged and the sol vent was evaporated. The

residue (2.8g) was purifi e@lhﬁn @ chromat ogr aphy over silica gel

(eluent: CH2C12/ CH3OH NH4 92/ 8/ (-5 40 m. The pure fractions were
col l ected and the sol vent was—evaporated. Yield: 1.55g of conpound (19)
(569 . Exanple B16 a) Preparation of Hmonpound 290) 1 N HWN-NY NH

Am }xt ure of H N (r .021nol) in 2-pr opﬁanN N (0.021mol) in 2-propanoV/HCl
S PNSat S
H
5 (29 ml) and 2-propanol (290 ml) was stirred and refluxed for 2 hours and then cooled to
room temperature. The precipitate was filtered off and combined with analogously
obtained fraction. The precipitate was dissolved at reflux in ethanol (150 ml), then
allowed to crystallize out. The precipitate was filtered off and dried (45 °C, 16 hours,
then air-dried for 30 minutes). Yield: 8.9 g (70%) of compound (290}. Compound )

10 (290) was converted into the free base according to art known procedures resulting in
compound (355).

"]
b) Preparation of u &0\/ {compound 356} and
|
y‘i\“: 0
‘

HQ. A
preparation of Ij\ (compound 357).
o'y
H?N/\/

Hydroxybutanedioate (1:1) Hydrale (1:2)

Compound (355) (0.001 mol) was added 1o ethanol (6 ml; absolute ethanol) and heated
to reflux temperature to give an homogeneous solution (I). Solution (I) was treated with
butanedioic acid (0.118 g, 0.001 mol) and resuited in immediate salt formation. The

15 mixture was heated to reflux temperature, became homogeneous, then was allowed to



rd YNI NV/N5 (29 m) and 2-propanol (290 m) was stirred and refl uxed for
2 hours and then cooled to roomtenperature. The precipitate was filtered
of f and conbi ned with anal ogously obtained fraction. The precipitate was

di ssolved at reflux in ethanol (150 ml), then allowed to crystallize out.
The precipitate was filtered off and dried (45 C, 16 hours, then air-dried
for 30 mnutes). Yield: 8.9 g (70% of conpound (290). Conpound 10 (290) was
converted into the free base according to art known procedures resulting in
conpound (355). b) Preparation of H (cggpound 356) and HO preparation of H
N I (conpound 357). N N HzN ~N Hydroxybutanedioale (1:1) Hydrate (1:2)

Conpound (3 t()rog'jQ t’l:mgpnja?ure\’%c g'gg‘f:ﬂatg Qafh ﬁﬂ&@@&ff (8 Hied ({39&19&“5@ thanol ) and

heated to re ux te ture qeneous solution (1). Solution
(1) was treat!d® @ t\ﬂeld M%@%%bi’fc‘o&&’f’wd(@5ﬁ grondDoee e Wihd resulted in
i medi at e saﬂﬁrdxgahsumv‘cdnom acid e 1345, 01081 tHob) andthe i atuedwdstested louxflixenper at ur e,

or oot pi taf o gatre (Bl HitlorPhcel Hhn vs scciERRaL 58q§‘aﬁﬁimf%r e e
0.40 g (7-‘8%Praflplaaéfnwdﬁ@re(13§@yd drsgsh (iequam, J015C. \RMO‘#TF)eé}t'@é Qe ;1 (87%
hydr oxybut angfdiofp6und¢ssf)(0. 134 g, 0.001 nol) and the m xture was heat ed to

reflux tenperature, becane hom)genegys then was allowed to cool to room
tenperature. The 5 precipitate was fi eried of f and dri ed (vacuum 50 C, 24

hours). Yield: pQ ;ﬂ,ghogow?% of conp 357) . id $Rgration of HH
(conpound 354) F()J H ~~N Corrpggjwd (0. 000 rml) was di ssolved in
water (3 nml). The m xture d al kallzed Wi th concentrated NH4OH
(400 pl, and 100 pl). CHC13"(20 ml) was added. The mi xture was stirred

vi gotousl y febmiQinliive &)Soood}q%ﬁ zf@&cdlsswdéﬂﬂ »;laQerQél% @hémm&eaﬂgied and the

m xt ure was stlrred Vi %é%b
separ at ed, t HErgdepdal 5?11%%\4 wigh T‘ﬁ‘ﬁ%&‘"‘“ﬁé%‘”#@}’e(ﬂ)qlé ?’é’dIOQh‘é)ecﬂq?ﬂ 3 (5 m).
The conbi nedway gided. Tht ayseunrs waestRredaifoeadsio e Owhitinea Moat conat id,Qiflueous NaCl

301 Ut | 0Ny € N0l addI TR he nhd b SLE % AR PSRV E R RS TR RRAA ed.  The

resi due wa
layer was separated, then the alkalic layer was re-extracted once with CHCl; (5 ml).

The combined organic layers were washed once with a saturated aqueous NaCl
solution, then dned (MgSQy), filtered and the solvent was evaporated. The residue was
stirred in HCOOH (20 ml) until complete dissolution (= after 2 minutes). Acetic acid’

15  anhydride (0.00213 mol) was added dropwise over | minute and the reaction mixture
was stirred at room temperature. After 24 hours, more acetic acid anhydride (50 pl}
was added and the reaction mixture was stirred for 15 minutes. More acetic acid
anhydride (50 pl) was added to the reaction mixture. The whole was stirred for 2 hours
15 minutes on a 60 °C oil-bath, then stood over the weekend at room temperature.

20 More acetic acid anhydride (1000 ul) was added to the reaction mixture. The whole was

B stirred for 30 minutes on a 60-70 °C oil-bath, then stirred overnight at room

temperature, Again, the reaction mixture was stirred for 2.5 hours at 60 °C. More acetic
acid anhydride (100 ul) was added and the reaction mixture was stirred for 45 minutes
at 60 °C, then stood overnight at room temperature. Water (100 pl) was added 1o

25  decompose remaining acetic acid anhydride. The sclvent was evaporated (in vacuo at
60 °C). Toluene was added to the residue, then evaporated again (in vacuo, 60 °C).
Xylene was added, then evaporated (in vacuo at 60 °C) to give (x). To a sample, water
(3 drops) was added. NHsOH (10 ul) was added. Water (5 drops) was added and the
mixture was shaken vigorously to give (y). (x) and (y) were dissolved in

30  CH;ClyCH;OH/(CH;OH/NH;) 84/12/4, then purified by column chromatography over
silica gel (eluent: CH,Cl;/CH;0OH/(CH;OH/NH5) 84/12/4). The product fractions were
collected and the solvent was evaporated. This fraction (0.185 g) was stirred in boiling



stirred in HCOOH (20 m) until conplete dissolution (= after 2 m nutes).
Acetic acid" 15 anhydride (0.00213 nol) was added dropwi se over 1 m nute and
the reaction mxture was stirred at roomtenperature. After 24 hours, nore
acetic acid anhydride (50 111) was added and the reaction m xture was
stirred for 15 mnutes. Mdre acetic acid anhydride (50 pl) was added to the
reaction m xture. The whole was stirred for 2 hours 15 mnutes on a 60 C

oi | -bath, then stood over the weekend at roomtenperature. 20 More acetic
aci d anhydride (1000 pl) was added to the reaction m xture. The whol e was
stirred for 30 mnutes on a 60-70 C oil-bath, then stirred overnight at room

{erper at ur e ol @ 10 16R6Hb Ok B Kb EmiBRu S LT B0 [RTmE 2 By at €0 C

More acetic acid anhydride é e reaction m xture was
stirred for 54 ‘H’&f‘ié%wa%ﬁ‘me f‘E”Pﬁ‘@WssfrB‘bHW@P’é?ﬁW@%fﬂ“eﬁd FoBnivciMper at ur e.
Water (100 Iansmﬁawltnﬁct@dthhmalzandﬂﬁﬂm‘p@ﬁﬁtrreera[ﬁtcni‘uﬁgeramglh vacuam Zhaurhpdr i de. The

sol vent was x%léﬁﬂ%@e&aﬁﬁr dthé]n AEGH o@érm F?t at Qogbtlﬁlf&%fg) Wag g6l ged %13 thet hen

resi due, then evap qin in va 1'ene” was

evapor at el (F9ReEELG5EX 60 O) to give (x) To a sanple, water (3 drops) was
added. NH4 10 was added. Water (5 drops) was added and the m xture
was shaken to give (y). (x) and (y) were dissolved in 30

CH2d 2/ CH30H ( CH30HI NH3) 84/ 12/ 4, theh urified by col unm chr omat ogr aphy
over silica_gel (eluent: CH2C 2/ CH(NH3) 84/12/4) The product
fractions weP@Paanabet ed and zgﬁﬂzft was evApErara2lThis fraction
(0.185 g) was stirred in thL;EBf hanol ( 10 m), allowed to cool to
roomtenperature, then Et 20 (10 mM) was added and the m xture was stirred
for .15 mnutes. The precipitate was filtengsenhf by suction, rinsed with

Et 20‘ t hen a| me{urcc%lfI?%lm%th EII?I[ Eﬁgvgrdlmedrmﬂrj,{h 0}(2 1)g{leacuurn 2 hours

at roomte ure rnig Gormt erature). Yield:
0.153 g of Sbensimearabi2-yhsuiol- l@mﬁbm)é]emyliqarbamate ﬂﬁ@%mpatan@ OBt (1Bin( conpound
[212L) : 4H[ [N Nc/bd&nbﬂgsﬁﬂ; wa!;)sméedrﬁlna}emeedcrfmlh%n dTﬁ@Jthﬁbﬂ)Qvaporated

enzi.m da
- 1- pi peri d| ny rgflﬁ"iel %&’PBE@’@#@W&% aPOH GV REHIY %g?ﬁlﬁwﬁ’t Xl %ﬁnlbut anol
(25n) was stG JQ'HNHBDCPOr’I@ﬁIU)@emrﬂffmcthnsr\’@mcollwgd@@Imﬂe&@tvemias%evaporat ed. 10
The resi due m;ao@téalfrheémbye WAl sbdpan gz fODEED aha PRYipAMe waSfilidrédof@ahd (el uent:

CH2Cl 2/ gﬁyquéﬂggéﬂgﬁ%m?%@Pgﬂ e fractions were collected and the

sol vent mas eva was suspended in DIPE. The precipitate
was filteredgpf i2Bds

e
Preparation of E " " (compound 22)
SRas
11\N o~ N

|

, HCI (1:4); H,0 (1:2)
/ 15 A mixture of 2-[2-{4-[[1-[3-(2-pyridy])propyl}-1 H-benzimidazol-2-ylJamino]-1-
piperidinyljethyl3}-1H-isoindole-1,3(2H)-dione (0.005 mol) in HCI 6N (120ml) and
HOACc (60ml)) was stirred and refluxed for 30 hours and then cooled on an ice bath. A
NaOH solution was added carefully dropwise until pH > 7. The mixture was extracted
with CH,Cl; and then separated into its layers. The aqueous layer was extracted with
20 CH)Cl. The combined organic layer was washed with H>O, separated again, dried

(MgSQ,), filtered and the solvent was evaporated. The residue was taken up in a small
amount of 2-propanol and converted into the hydrochloric acid salt (1:4) with
2-propanol/HC1 6N, DIPE was added. The precipitate was filtered off, washed with
DIPE and dried. Yield: 1.95g of compound (22) (70%).

25  Example B19



dried. Yield: 0.57g of conpound (21). Exanple B 18 Preparation of N NN
(compound 22) N/ \ HO (1:4); H20 (1:2) 15 A mxture of 2-[2-[4-[]
1-[3-(2-pyridyl)propyl]-1H benzi m dazol -2-yl]anm no] -1- piperi
dinyl]ethyl]-1Hi soi ndol e-1, 3(2H)-di one (0.005 nol) in HCI 6N (120m ) and
HOAc (60mL) was stirred and refluxed for 30 hours and then cooled on an ice
bath. A NaOH sol ution was added carefully dropwi se until pH > 7. The

m xture was extracted wth CHZCI 2 and then separated into its |layers. The
aqueous | ayer was extracted with 20 CHz@® Z. The conbi ned organic | ayer was
washed with H20, separated again, dried (MgSO), filtered and the sol vent
was evaporated. The residue was taken in a small anount of 2-propanol
and convened_into the hydrochlori G a salt (1: 4) with _2-propanol/HC 6N

DI PE was addBg@Paratas obr eci pi t at er ed of f,CURRMEYZHWi th DI PE and
dried. Yield: 1.95g of copnp ung ;iZZB 25 Exarrpl e B 19 -68- Preparation
of " N N (conpound 23) y H|| \ N2 A A m xture of internediate (17)

(0.01 mol) in hydrazine (5ml and et hanol (50m) was stirred and refl uxed
for 30 mi nut Agnixtipreofdubnmediate(dd) (804 pobdn briir Smband gibangd S0md wasol ved i n

CH2d 2. The @§r3anhE refiRkddbPID MRSV BRadvahitvhs @Q@Ora@di qe (MaOd)s filtered
ahr ommt ogr ap A o4\Rin CHRled g GiEeniE aufin wis el s eaat ISR o/ T, 15 40
pm . The pufibertd actthosdvenews cyapdract Sthe agsidiue (o8 olay purifioddy celvapor at ed. The
(r)fefSI gﬂﬁ \3@;&5@;&% abuyzo%@r Jllﬁargfepk'eﬁmyéﬁgﬁl @Hsoﬁh‘@hm/m/f qs@o%ga% : 2 e 28
Pr epar ati on &Pe W‘”f\ler?‘N"i 8‘6‘%1‘5 &ﬁ&dfﬁ?&ﬁﬁﬁvc pas c‘1ap94%‘i@)nﬁherffe§l$‘l?r“éa Sof

3- et hyl - | - [ 4eyptalliz¢dfrquy diethy] avietr hTho predipibenwasifildazoff-224d dhgdnyiad] 51.7g

pi peti di nyl ] OQC&%W{?% @g%gjmérghjocand benzenenet hananm ne (0.031 nol) in

met hanol  (50ml) was hydrogénat ed at 40C under a 3 bar pressure for 24 hours
with Pd/ C (OE4ahpleB30a catal yst. After uptake of H2 (1 equiv), the catalyst

was filtered through celite, washed wth CH3OH and CH2A Z and the filtrate

was evaporated. The residue (59) wasdﬁ‘;})urifi ed by col um chromat ography

over silica @egpm(ag(l_,mnt . CH2Cl 2/ CH8 (compound 24)
ICV |89

10 A mixture of 3- methy] 1-14-{f1- (2—pyndylmelhyl) 1 F-benzimidazol-2- y]]armno] 1-
piperidinyl]-2-butanone (0.01 mol) and benzenemethanamine (0.031 mol) in methanol
(50ml) was hydrogenated at 40°C under a 3 bar pressure for 24 hours with Pd/C (0.4g)
as a catalyst. After uptake of H; (1 equiv), the catalyst was filtered through celite,
washed with CH3OH and CH;Cl; and the filtrate was evaporated. The residue (5g) was

15 purified by column chromatography over silica gel (eluent: CH,Cly/CH;OH/NH4OH
93/7/1; 15-40 um). The pure fractions were collected and the solvent was evaporated.
The residue was crystallized from pentane. The precipitate was filtered off and dried.
Yield: 1g of compound (24} (21%}); mp. 115°C.

Example B21

a F
= F
Preparation of y (Iy (compound 25)
i
N N
SAae
N N
1
13

20 Reaction under N, atmosphere. Nay,COs (0.250 g) was added to 1,1-dimethylethyl
[2-[4-(1 H-benzimidazol-2-ylamino)- 1-piperidinyljethyi]carbamate (0.0028 mol} in
DMF (10 m}). The mixture was stirred for 4 hours at room temperature. The reaction
mixture was divided over 5 tubes. 2-Chloromethyi-3-chloro-5-triflucropyridine



93/7/1; 15-40 pm. The pure fractions were collected and the sol vent was
evaporated. The residue was crystallized from pentane. The precipitate was
filtered off and dried. Yield: Ig of compound (24) (21%; np. 115C. Exanple
B21 Preparation of N N (conpound 25) NYN 11, 20 Reaction under N2

at nosphere. Na2CO3 (0.250 g) was added to 1, 1-dinethyl et hyl

[ 2-[4- (1H benzi m dazol - 2-yl am no) -1 - pi peri dinyl]ethyl]carbamate (0.0028 nol)
in DIMF (10 m). The m xture was stirred for 4 hours at roomtenperature.
The reaction mxture was divided over g tubes.

2- Chl oronet hyl -3-chl oro-5-trifluoropyridine -69- (0.100 g) was added to each

tube and theq B LDAERACLLONAIIAKAY S BELES luYRE bt 2t S0 G The

m xture was aci ano or hours at 90C.
The ni xture 9\)55“1&*!‘1@54"9 {e&hmmurmpw emm WA HOHR-piRpanql den imsd itid  was

i sol at ed andhduas atfoneTl Dhe hixghe W@srammmrwlm NHgaHJOHRhnO A degrea phyipaier a

Prochrom5 D il' BD
el uent gradi en ‘9"‘&‘(?‘?6#@“\@1”&@1&5% ?C&%Bﬁ%@?‘%ﬁ R%QW)&?@C E%’%iS (10.31
m n) 0/ 50f 50D-A.Cteplgmn with Hyp¢rsil BOS, HE €88 8908, B 1and§0 Zoglusy grilientThe desi r ed
fractions wey@.sooNlIgsAER H, Hgd)ﬁl b&e(otmlmfgvmowoamaﬂm) disekgl: 0.020 g of

::0 mpound  ( 25% ]L?f‘agx anP(B/S/ i ﬁg %16" }3 Qndf)]}(ﬁ Pﬁ?{i\i}t ll“ﬁfz des:recl fractions werggg”écted 26) HGN

/ 10 A mXx
1-[4-[[1-[ (32ndsbe mkyenswmmwra@d pYieldd§.03te ohspinipogid B&nzi ni dazol - 2-yl J-
am noj - 1- pi p%ﬂé{é 3- et hyl - 2- but anone (0.0065 nol) in CH3OH NH3 (300nt)
was hydroge roomtenperature wiwth Rh/A1203 (I g) as a catalyst in

the presence of CH3OH NH3 (3ml). Afjr ptake of H2 (1 equiv), the catalyst
was flltered off and the filtrate wa aporated. The residue was purified
over' silica gePreprragorgdfass fi I ter 15/ (e'1 uent : CHXCPmP@@EHZEOH NH3) 95/5 to

90/ 10). The pure fractions oIYe 1 and the solvent was evaporat ed.
Yield: 1.52g of conpound (& ( VN Preparation of HClI (conpound 298)

NH NNVNY N1, G 0O HHA mxture N"/NN Cl and O NMN/N (0.6g) of NCr | i
10 A mixture of 1-[4-[[1-{(3-hydroxy-6-methyl-2-pyridyl)methyl]-1 H-benzimidazol-2-yl]-

amino]-1-piperidinyl]-3-methyl-2-butanone (0.0065 mol) in CH;O0H/NHj; (300m]) was
hydrogenated at room temperature with Ri/A1,O5 (1g) as a catalyst in the presence of
CH3OH/NH; (3ml). After uptake of Hj (1 equiv), the catalyst was filtered off and the
filtrate was evaporated. The residue was purified over silica gel on a glass filter

15 (eluent: CH,Clo/(CH;OH/NH;) 95/5 to 90/10). The pure fractions were collected and
the solvent was evaporated. Yield: 1.52g of compound (26} (55%).

e
b) Preparation of T & (compound 298)
H

) \‘/bﬁ,@/ Nm

o Mc,
il Usgavil S Yonas
(0.6g) of \‘Hk,
(prepared analogous to the procedure described in example A10b)) in NH3/CH,0H
(100 ml) was hydrogenated for 16 hours at 50°C with Rh/C (0.5 g) as a catalyst in the
presence of thiophene solution (1 ml). After uptake of H, (1 equiv), the catalyst was

20  filtered off and the filtrate was evaporated. The residue was purified by high-
performance liquid chromatography over Kromasil C18 (100 A; eluent: NH/OAc 0.5%



(prepared anal ogous to the procedure described in exanple AlOb)) in

NH3/ CH3OH (100 m) was hydrogenated for 16 hours at 50Cwith Rh/C (0.5 Q)
as a catalyst in the presence of thiophene solution (1 nml). After uptake of
H2 (1 equiv), the catalyst was 20 filtered off and the filtrate was
evaporated. The residue was purified by high- performance |iquid

chromat ography over Kromasil C18 (100 A; eluent: NH4OAc 0.5% -70- H20/ CH3CN
75% 25% CH3OH to CH3CN 100% . Two pure fraction groups were collected and
their solvent was evaporated. Yield :_0.165 g of conpound 298. Exanple B23
H O'~O Preparation of HN " (conpound ’7) NN/ H- Nati\ HHA (1:3); HO0

21211 (TRLGHRRY 127955 Clt i ongo g rgton rops e

yl ) oxy] et hooejijcteal goyt thiedysblvers twhay byapbiatet.e Wirldv WEGSHE of 2ompdundi2A8] - 1- pi peridinyl ] e
thyl]- carbamate so. 0014 nol) in 2-propanoUHCI (5ml) and 2-propanol (50m)
was stirre fluxed for 4 hours and taken up in H20 Na2C33 and

CH2Cl 2. The organic |ayer was:.separ d. 2-Propanol/HC (5m) and

2-propanol (50nm ) were added again. m xture was stirred and refl uxed
for 1 hour Bieerraionvérted into theé hlydrochl oric éemgoursiadalt. The precipitate
was filtered off and dried. elr dsi was purified over silica gel on a
glass filter (eluent: Crcher CH§x ) 90/10). The pure fractions were

col lected and the sol vent® was evaporated. The residue was converted into the
hydrochl oric acid salt. The C‘?@g—fé was filtered off and dried. Yield:
0. 18g of conpound €27) 239 a B24 Preparation of "0 o0 o
compoun 1X ey YieRy g EYIx cHiny. Byl et hy
( d 28)mixtngeraf (- 121 dymethylethyHER-{4-11146-methyhd-Urétewehydror2 ipwer Ry | et hy|
[ 2- L)4 [ gill[_lj_}lﬁ)xﬂediohﬁﬁﬂ -yridy Imélth TR AbenAm{daie Wi fami nr?] 1-piperidinyljethyl)- g o
et hoxy AN azo -
yl ] am nol - | -J‘b‘?aﬁnearl &p’]@?k\% Prg?i%’jggﬁgﬁém(])oa%8ﬂ%panéﬁt(§orflﬁkw%a (100OM ) was
stirred an@hdrféﬁqx@d(éﬂtd‘*ﬁlowsﬂnm@knﬂslp 1WHe0§6azG@m@ndﬁ§zCéz/éB@roégaét§ layehe resi due
was suspendegs deﬁari’t@d O-Fi an'EbHCP(Sﬂﬂ] R 6p MBI Srhl) Werfeedaed gamndneri ed. Yi el d:
0.9g of Conpg "tlure w(as s%)rrcd anEa< reHch% forzls‘\our and converted into the hydrochloric acid
10 salt. The precipitate was filtered off and dried. The residue was purified over silica gel

on a glass filter (eluent: CH,Clyf (CH30H/NH3) 90/10). The pure fractions were

collected and the solvent was evaporated. The residue was converted into the

hydrochloric acid salt. The precipitate was filtered off and dried. Yield: 0.18g of

compound (27) (23%).

15 Example B24

Preparation of "

|
Septe

HCI (1:1)
A mixture of 1,1-dimethylethyl [2-[4-[[1-[{3,5-dihydro-3,3-dimethyl-9-(phenyl-
methoxy)-1H-[1,3)dioxepino[5,6-c]pyridin-2-ylimethyl}- } H-benzimidazol-2-
yl]lamino]-1-piperidinyllethyljcarbamate {0.00213 me!) in HCI 10N (100ml) was stirred
and refluxed for 4 hours. The solvent was evaporated. The residue was suspended in
20 DIPE. The precipitate was filtered off and dried. Yield: 0.9g of compound (28).

M (compound 28}

c
Q-
o

Example B25



a) Preparation of NN (conpound 29) /~ ~ HN-~ NN\ A m xture of
internmediate (19) (0.008 nol) in methanol (150nl) was hydrogenated wth
Pd/C (1g) as a catalyst. After uptake of H2 (1 equiv), the catal yst was
filtered off and the filtrate was evaporated. The residue was purified over
silica gel on a glass filter (eluent: CH2CI 2/ (CH3OH/ NH3) 95/5, 93/7 to

90/ 10). The pure fractions were collected 5 and the solvent was evaporat ed.
Yield: 1.81g of compound (29) (60% . b) Preparation of H\N (conpound 312) N
IN HOB\N ~~N~ "' / H A mixture of intgrmediate (24) (0.011 nol) in nethanol
(100m ) was hydrogenated at roomtenperature under a 3 bar pressure
overnight with Pd/C (2g) as a catal yst ~The catalyst was recuperated and
hydr ogenati on was conti nued at room t;(ﬂﬁb\rature under a 3 bar pressure for

2 hours with Pdpdatiod®r as a catal yst! After uptakengphindygrogen (1 10 equiv),
the catalyst was filteredyoff, Shgd h CH3OH and CH2CI 2 and the filtrate
was evaporated. The resildﬁe/(‘]. ) Was~gurified by col uim chromat ography

over silica gel (eluent: CH2Cl 2/ CH3OH NHAOH 85/ 15/ 1 and 56/ 40/ 4; 15-40 pnm).

The gur e anﬁikiuwlmaﬁ&_ ddﬁ@(h@ﬂg.@ds 2 ils) ir{ﬂﬂ@th&fgl M_GUﬁﬂh)\ATmS h?ﬁ@gﬁﬂﬁt_?_ﬂ ed. The

resi due was ize r.om.2- prgpa nd. di et t he precipitate
was filter egﬁ%ﬁ@b@ o talfyStYirR(gﬁcfj‘Ept% O?ﬁlé&a leg’otﬁ%% %?x'gsl%ere(d}g% . Ho)
Prepar at i onansfthpfiltrptenyas evapptitedd TBY Bpidud-Ras munified pver siH gel pn aebassfiigrof o 1 N
(0. Oﬁde)l ) (ei&ﬁtjﬁ%?ﬁ/ (Sgl/;‘%flﬁll%}g'}}l?gls, ?3}73@@@?1'09 '%"fﬁlpﬁﬁcf}actibxgb weRd fttﬁﬁﬁtlzd ( f250 )
was hydrogen cat al yst . er uptake o
hydrogen9(3argd[qtﬁ'?r ?fj\)i\cfem[ﬁﬁs CARBT t%\ﬁ}gsl'gfﬁ ‘{aféP‘EHo%‘Pf(Eér%ﬁ%)he filtrate was
evapor at ed. The residue was purified by c chromat ography over silica
gel -72- (eluent: CHZCI2/(CH3OH NH3) 90/ 18y 7 The product fractions were

col | ect ed aRuFPregaration of il (compound 312)
. SRR®
0\/\N/\/N
H

A mixture of intermediate (24) (0.011 mol) in methanol (100ml) was hydrogenated at
room temperature under a 3 bar pressure overnight with Pd/C (2g) as a catalyst. The
catalyst was recuperated and hydrogenation was continued at room temperature under a
3 bar pressure for 2 hours with Pd/C (2g) as a catalyst. After uptake of hydrogen (1

10 equiv), the catalyst was filtered off, washed with CH;OH and CH,Cl; and the filtrate
was evaporated. The residue (4.5g) was purified by column chromatography over silica
gel (eluent: CH,Clo/CH3OH/NH,OH 85/15/1 and 56/40/4; 15-40 pm). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from 2-propanol and diethyl ether. The precipitate was filtered off and dried. Yield:

15 1.8g of compound (312) (40%).

H I N
¢) Preparation of {compound 313)

s
H N
1
HyN NY N: :

Q HO. y
A mixture of o IN)\ (0.016 mol), prepared
H
N N N

according to A5c), in methanol (250 ml) was hydrogenated with Pd/C 10% (2 g) as a
catalyst. After uptake of hydrogen (3 equiv), the catalyst was filtered off and the filtrate

was evaporated. The residue was purified by column chromatography over silica gel



sol vent was evaporated. Yield: 4.2 g of conmpound (313). Exanple B26
Preparation of Ii \N (conpound 30) NYN~H- -/ N) NI / I T H5 LiAlH4
(0.014 nol) was added portionwise at 5Cto a solution of internediate (20)
(0.012 nol) in THE (50mM ). The m xture was allowed to warmto room
tenperature and then stirred at roomtenperature for 48 hours. EtQAc was
added. The m xture was hydrolized with ice water, filtered over celite,
washed with EtOQAc and the filtrate was extracted with Et OAc. The organic
| ayer was separated, dried (MySH), filtered and 10 the sol vent was
evaporated. The residue (3g) was purified by colum chromatography over

o1 1Tca gel (eLen! GBI ey, BTy i

fractions were col evapor e residue was
crystallized soﬁcewwemorm@e\@?iééTfos@faﬂ@mmi(ﬁwt ered off and dried. Yield:
0. 75g of compound (30) (16%; np. 85C. 15 Exanple B27 a) Preparation of N
(compound 31) Nlip NN 11 A mxture of 4-[[1-(2-pyri

dyl net hyl ) - 1HExpevptd Bitdazol - 2-yl ] ami no] - 1- pi peri dine- butanenitrile (0.01
nol) in CH3OH/ NH3 (80ml) was hydrogenat t roomtenperature under a 3 bar
pressure overni ght with Raney N ckel (gi@a as a catalyst. After uptake of
H2 (2 equiv), Plepeaiatofl yst was filté&red t'hrougbmpehiie) and the filtrate was
evaporated. 20 The resi due was (‘(iﬁ*ﬂ“ fromdiethyl ether. The
precipitate was filtered o}ff ri el d: 2.9g of conpound (31) (76%;

. 94C. I _1 o b) Preparatuo of (corrpound 314) HN - No' | / A mxture
of 5-[[2-] ‘(‘T\ﬁamnoeth -4 plperldlnye%%thl] 3H i m dazq[ 4, 5-b] -
o oAb F A RS i s bmeront B BT S F ey EPOReRES GB0D ) was

-73- hydr ogenal(ﬁd nadl) i THE (B0hh. Renaixint ekedilopid @) was ta remt @inpsiaturef t er
upt ake of H2 th&“s‘d 3 at rb&a? te?r&:teﬁwé%(?r M\?ﬁoufr% 'ét%%%%&c%eﬁ”%é ﬂﬂt&:’e Lt ate was

evapor ated. The reS| over silica
gel (el uent: ydpatjzed p@mamj)ltefeﬁ@mr celite, washed with EtOAc and the ﬁltrate was

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

10 the solvent was evaporated. The residue (3g) was purified by column chromatography
over silica gel (eluent: CH,Cl,/CH3;OH/ NH,OH 87/13/1; 15-40 pm). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from DIPE. The precipitate was filtered off and dried. Yield: 0.75g of compound (30)
(16%); mp. 85°C.

15 Example B27

L)
a) Preparation of E : " (compound 31)
SRS
H \N/\/\/N N
|
]

A mixture of 4-{[1-(2-pyridylmethyl)-1H-benzimidazol-2-yl]amino]-1-piperidine-
butanenitrile (0.01 mol) in CH;OH/NHj3 (80ml) was hydrogenated at room temperature
under a 3 bar pressure overnight with Raney Nickel (3.8g) as a catalyst. After uptake of
Ha (2 equiv), the catalyst was filtered through celite and the filtrate was evaporated.

20 The residue was crystallized from diethyl ether. The precipitate was filtered off and
dried. Yield: 2.9g of compound (31) (76%); mp. 94°C.

(Q\/O\
b) Preparation of N (compound 314)
.
HIN/\/’O/\N(—\!/Q

A mixture of 5-[[2-[[1-(2-aminoethyl)-4-piperidinylJmethyl]-3H-imidazo[4,5-b]-
pyridin-3-yllmethyl}-2-furanmethanol (0.0068 mol} in CH;OH/NH; (300 ml) was



95/5 to 90/10). The desired fractions were collected and the sol vent was
evaporated. 5 The residue was repurified by colum chromat ography over
silica gel (eluent: CH2C1l2/(CH3OH NH3) 95/5). The purest fractions were
coll ected and the sol vent was evaporated. The residue was taken up into
HCl / 2- propano) and DI PE was added. The resulting salt was filtered off and
purified by colum chromatography over silica gel (eluent:

CH2C12/ (CH3OHI NH3) 98/2). The pure fractions were collected and the sol vent
10 was evaporated. Yield: 0.2 g of confidund (314). Exanple B28 Preparation
of H (conpound 303) H NYN/ HZNNCr N -Y A mxture of internmedi ate 21
(0.001 no]) hydrogr@EdiaNRBG ¥0DRpeybckebtlig) nealcatalyst. ddier uptekepddhat@ire for 20

bt ggdbsteé‘%?ﬁq‘g‘?ﬁﬁ%ﬁwwﬁd R BRINERL WIASRARABOMAE elidud WBs T €2 due vas
B0 o), BOTSORy R Bipam bty et et Qe S OHRAT SR et was

evapor at ed. %ertoﬁéélﬂﬂl’l‘dae desiredifraceidns Werebalec®d irldighofol eohwennvdpB8a@8d. Exanpl e B29
Prepar atigpn ﬂer&'ﬂlduemlag %H\cgr pu?t) (Jhlr&hat(“‘ h 9%‘1@?%@5&&11 00494 nol) was
u

added at roo ?{ tiaon ound 0.004491 nol) in
2- propanone (E?ilfﬁﬁn& 3QWH§ ’rSéé%‘FPBWS‘rﬁaR‘fW«?’CMH?E‘?dﬁ“ Hleaf’P eBYV4¥ oom

t enper at ur e dvapordted qlie resitine wpy @kanfuiptistb EIChasprépahsiane DIRE tvawmided]Thed. The
(epraue (L. SRR FUIEhALLL 6P AP M I BTRE A Ble Ve
B30 - Pr epa@bﬂﬁ'?‘oﬁHeﬁlzf’ﬁ@fNOfWHe)c%f?;)gﬂwwumf@fhOqﬂmrq%?%%qﬁ“éﬁhwlV(“l‘ 3)

Hydrate (d: lyasGongmesad] Yidd )2 £ 6 Q8ddutigh4)was di ssol ved in ethanol (50nt).
The m xture was converted into the hydrochloric acid salt (1:3) with

2- prgpanol/l—ﬁﬂmpjﬂﬁjorem pitate was 5 filtered off and dried. Yield: 1.68g

of conmpound (316). Tables 1 to 17 |ist thg.conpounds of forrmula (I') and the
conpounds of group (I") which were pre@\accordi ng to one of the above

exanpl es. Preparation of H (compound 303)
N._-N
H,N N N

A mixture of intermediate 21 (0.001 mol) in CH;OH/NH; (100ml) was stirred at room
temperature for 20 hours and at 100°C for 16 hours. The solvent was evaporated.. The
residue was purified by column chrométography over silica gel (eluent: CH,Cly/

15 (CH3;0H/NH;) 90/10). The pure fractions were collected and the solvent was
evaporated. The residue was dried. Yield: 0.11g of compound 303.

Example B29
_ ]
Preparation of i Sx (compound 315)

) N N
LTI
N g

Iodomethane (0.00494 mol) was added at room temperature to a solution of compound
(328) (0.004491 mol) in 2-propanone (17ml), and the reaction mixture was stirred at

20 room temperature for 1 hour. The precipitate was filtered off and dried. The residue
(1.6g) was crystallized from 2-propanone. The precipitate was filtered off and dried.
Yield: 1.5g of compound (315) (64%).



10 Table 1 Rb (i HR)n ~"\ HN-N-(~ 11 I ~J NCo. Ex. n R Rb Physical
data No. No. 32 Bla |l H 1, 4-dinethyl-IHimdazol-5-yl H0 (1:2) 33 Bla |l H
1, 4-di met hyl -5-[-COOC2H5] - HCl (1:3) 1Him dazol-2-yl 34 Bia 1 H
2-bromo-5-pyridyl 35 Bla | CH3 2-pyrazinyl 36 Bla 1 ethyl 2-pyrazinyl 37
Bla 1 H 2-pyridyl HC (1:2);np.>160C 38 Bla | CH3 2-pyridyl 39 Bla 2 H
2-pyridyl HCO (1:3); HO (1:2) 40 Blb 2 H 2-pyridyl 41 Blb 3 H 2-pyridyl
HBr(1:3) 42 Bla 0 - 2-pyrimdinyl 43 Bla 1 H 2-pyrimdinyl HC (1: 3); HO
(1: 1) 44 Blal H3,5,6-trimethyl-2-pyrazinyl 45 Bla 1 H
3-[CH5-O (CH2)2- - HA (1:3); H20 (1: é) 6-met hyl -2-pyridyl 46 Bla 1 H
3-am no- 2- r'ﬂl i (1:3); HO (1:2) -75- Co. Ex. n Ra Rb Physical data
No. No. 47 -am no-2-pyridyl 48 Bla 1 H 3-hydroxy-2-pyridyl HCl
(1:3); H20 (1:1) 49 Bla 1 H 3-hydroxy 1nethy| 2-pyridyl HC (1:3); H20
(1:3) 50 Blg 1 H. 3-hydroxy-6-pyri 2 (21: 1) 51 Bla 1 H
3- net hoxy- 6- &PH PO“Z"I?py,[; MN%@ 20 (1 (‘2‘3”‘3%"2“ %%i
3- met hoxy- 6- net hyl - 2- pyrldyl | a iﬂzg nmet hyl - 2- pyra2|nyl 3 B2b I H
3-0H4,5-(-CH2-OH) 2-2-pyridyl HO (1M); H20 (1:2) 54 Bla 1 H 3-pyridazinyl
Hydrochloride (1:3) Hydrate (1:1)

Compound (317} (0.0027 mol)} was dissolved in ethanol (50ml). The mixture was
converted into the hydrochloric acid salt (1:3) with 2-propanol/HCI. The precipitate was
5 filtered off and dried. Yield: 1.68g of compound (316).

) Tables 1 to 17 list the compounds of formula (I') and the compounds of group (I'’)
which were prepared according to one of the above examples.

10 Tablel
pb
[
(CI—IR“),,
O
Co. |Ex. {[n |R? RP Physical data
No. | No.

32 |Bla|l {H 1,4-dimethyl-1H-imidazol-5-yl | H;0 (1:2)

33 | Bilall H 1,4-dimethy!-5-[-COOCH;)- HCI(1:3)
1 H-imidazol-2-yl

34 |Bla|l H 2-bromo-5-pyridyl
) 35 |[Blajl CH; | 2-pyrazinyl
36 | Bla|l ethyl | 2-pyraziny!
37 | Blaj1 H 2-pyridyl HCI (1:2); mp. >160°C
38 [ Bla|l CH; | 2-pyridyl
39 |Blaj2 H 2-pyridyl HCI (1:3); H,0 (1:2)
40 | Blb|2 H 2-pyridyl
41 1Blb|3 H 2-pyridyl HBr (1:3)
42 1Bla| 0 2-pyrimidinyl
43 |Blafl H 2-pyrimidinyl HCE (1:3); H,O (1:1)
44 | Bla|l H 3,5,6-trimethyl-2-pyrazinyl
45 | Bla|l H 3-[C;Hs-0-(CHz),-0]- HCI (1:3); H,0 (1:3)

6-methyl-2-pyridyl
46 | Bla || H 3-amino-2-pyridy) HCL (1:3); H,O (1:2)




55 B3| H1,5-(CH3)2-1Hpyrrol-2-yl 56 Bla 1 H 4, 6-dinethyl-2-pyridyl 57
Bla 1 H 4-chloro-2-pyridyl 58 Bla 1 H 4-nethoxy-2-pyridyl 59 Bla | H
4-met hyl -1 H i m dazol -5-yl HCl (1:3); H20 (1:1) 60 Bla 1 H 4-pyridyl HC
(1:3); H2O(1:1) 61 Blal H4-pyridyl 62 Bla |l H 4-pyrimdinyl 63 Blal H
5-chloro-I-nethyl-1H imdazol-2-yl 64 Bla 1 H 5-nethyl-2-pyrazinyl HCl
(1:1) 65 Bla 1 H5-nethyl-2-pyrazinyl 66 Bla | H 6-(-CH, - O CH3) - 2-pyri dyl
HCl (1:2); H2((1:3) 67 Bla 1 H 6-(hydroxynethyl)-2-pyridyl 68 Bla | H
6-[-CO N(CH3) 2] - 2-pyridyl 69 Bla 1 H 6-hromo-2-pyridyl HC (1:2) 70 Bla | H
6- brono-2-pyridyl 71 Bla | H 6-chloro-2- pyridyl HJ (1:2) 72 Bla | H
6- HOOC- 2- pyr I l'a| . CH3,,6- hydr oxynet hyl - I HC (1:3); H2O (1:7)
74 Bla 1 H G-eé/ P}Eééq-ﬁz- Di;rldl% | Bla 1 H G-Wtﬁmﬁ gyrazmyl 7% Bla | CH3
6- net hyl - 2- py1 myt—2—B2a—H-6—ret-hyt—3 mz)%}n,- HE—(+-38); H20
(1:2) 2-pyr ’(’d7yl Big B | fHI H 3campimct-hgpid3- | - O(CHZ) HJ (1:4); H O (1:1)
N CH3) 2] - 2 pyus dyméilza-_@gi BihyafbufpffyPYS1 cof diat ey 1o 7\B6 1 H
6-(-C002ks) t 5 rd g T8R! 9§ 2 Roxy & mdmi 2 oriayt ) 185 M0 (1:3)
50 jBla|l H 3-hydroxy-6-pyridaziny] HC1 (1:2); H,O (1:1)
51 iBlajl R 3-methoxy-6-methyl-2-pyridyl | HC! (1:3); H;0 (1:2)
52 |Bla|1l H 3-methoxy-0-methyl-2-pyridyl
53 (Bla|1l H 3-methyl-2-pyrazinyl
3 B2b| 1 H 3-OH-4,5-(-CH,-OH),-2-pyridy}| HC1(1:3); H,0 (1:2)
S 54 {Bla]l H 3-pyridazinyl
: 55 |B3 |1 [H | 1,54CHy)y1H-pymol-2-yl
56 | Bia|l H 4,6-dimethyl-2-pyridyl
57 |Blajl H 4-chloro-2-pyridyl
58 | Blajl H 4-methoxy-2-pyridyl
59 (Blajl H 4-methyl-1H-imidazol-5-yl HCH(1:3); H,O (1:1)
60 | Blajl H 4-pyridyl HCi (1:3); H;0 (1:1)
61 |Blal1 H 4-pyridy)
62 | Blal1 H 4-pyrimidinyl
63 {Bla]l H 5-chloro-1-methyl-1H-
imidazol-2-yl
64 | Blajl H 5-methyl-2-pyrazinyl HCI (1:1)
65 | Bla}l H 5-methyl-2-pyrazinyl
66 |Bla|1 |H 6-(-CH,-0-CH,)~ 2-pyridyl HCI(1:2); H0 (1:3)
- 67 ! Bla|l H 6-(hydroxymethyl)-2-pyridy]
/ 68 |Blaj1 |H | 6-{-CON(CHy)-2-pyridy!
69 |Bla|! H 6-bromo-2-pyridyl HCi (1:2)
70 |Bla|1l H 6-bromo-2-pyridyl
71 |Blaj1l H 6-chloro-2- pyridy} HCI (1:2)
72 |Blali |H 6-HOOC-2-pyridyl
73 |Bla}l CH: | 6-hydroxymethyl-2-pyridyl HCI(1:3); HoO (1:1)
74 |Bla|1l H 6-methoxy-2-pyridyl
1 Blajl H O6-methyl-2-pyrazinyl
75 |Blajl CH; | 6-methyl-2-pyraziny)
2 B2a |l H 6-methyl-3-[-0-(CH;),-OH]- HCI(1:3); H,0(1:2)
2-pyridyl
76 | Bla| | H 6-methyl-3-{-O-(CH;)»- HCI (1:4); H.O (1:1)
N(CHJ)z]-Z-eridyl




HMN~-14 ~(CH2)n N/ Co. Ex. n a R Rb R Physical data No. No. 78 Bla 1
CHHHCH3 4 B32 CHHHH- 81 B16 | CH H H CHa-phenyl - 308 Bib 1 N 3-CH
6-CH3 H- 5 Table 3NR N3\/Ra _T~-5HNa2 ~Il ~Rb 3 Co. EX. a R Rb
R Physical data No. No. 82 B4 CH3 5-OCH3 6-0OCH3 H 83 Bib NH 5-C 6-C CH3
HBr(1:3) 84 Bib NH 5-CH3 6-CH3 CH3 HBr (1:3) 85 Bib NH 4-C H CH3 HBr(1:3)
86 Bib NH 7-Cl H CH3 HBr (1:3); H1O (1:1) 87 Bib NH 6-NO2 H CH3 HBr (1:3);
H20O (1:1) 88 Bib NH 7-CH3 H CH3 HBr(1:3) 89 Bib NH 5-NO2 H CH3 HBr (1:3);
H2O (1:1) 90 Bib NH 7-CH3 H CH3 91 Bib,/NH 4-CH3 H CH3 HBr(1:3) 92 Bib NH
4-CH3 HCH3 -77- Co. ExX. a R Rb R Physical data No. No. 93 Blb NH 5-CF3 H

CH3 94 Bl b ~CF3_H Bb NH 6-O H OB, 96 B)b NH 5-C1 |H CH3 5 B4
NH 6- (- COOC2HB) [RL.CH3 o B4 6- (- CooC2H5) H aOHBYED) “11:3): H20|(1:1) 98
B4 NH 6- (- CHeFH-EH—HE—1-3—H2O—{4+2)
7 '|B6 [1 |H 6-(-COOC,Hs)-2-pyridyl
Table 2
s R
3/{'1.'}2"
|
S
oS
H=—N N
\_(cHy, NN
! Co |Ex. [n J{a R* R" R® Physical data
No. | No.
78 |Bla|1 |CH |H |H CH;
4 |B3|2 |cH (B |=H H -
81 IBl6| 1 CH {H H [-CHg-phenyl -
308 | Blbl 1 N 3-OH|6-CH; | H
5 Table 3

) Co. |Ex. {a R* R" R* Physical data
No. | No.
82 B4 | CH: 5-0CH, 6-OCH; | H
83 Blb{ NH 5-Cl 6-Cl CH, | HBr(1:3)
g4 | Blb| NH 5-CH; 6-CH, CH, | HBr (1:3)
85 | Bib| NH 4-Cl H CH; | HBr(1:3)
86 | Blb| NH 7-Cl H CHs | HBr (1:3); H:O (1:1)
87 | Blb| NH 6-NO; H CH; | HBr(1:3); H;O (1:1)
B8 | Blb| NH 7-CH; H CH, { HBr(1:3)
89 | Bib; NH 5-NO, H CH; | HBr(1:3); H;O{1:1)
90 [BlbiNH 7-CH; H CH;,
91 |Bib| NH 4-CH; H CH, | HBr(1:3)
92 | Bib| NH 4-CH, H CH,




99 B4 NH 6-(-CH2-OH) H CH3 100 Bla CH N(CH3)21 H H CH3 HCl (1:4); H, O (1:1)
Table 4 s s n-N L-N\ N~ 2 HN---~ Co. Ex. " L Physical data No. No. 101 B4
4 3-piperidinyl HO (1:4); H20 (1:2) 102 B4 3 H 18 B14 4 -(CH2) 2- NH CHO

np. 146C CH3 103 B7 4 H3+0-ClI-NH~Z-CHZ CH3 104 B16 4 H2N-~Z-CH2 Hd
(1:4); H20 (1:2); np. 226C 105 B16 4 -CH2-C(CH3)2-NH2 HCl (1:3); H20 (1:2);
np. 195C 106 B16 4 - CH2- CH(CH2OH)- NH2 HO (1:4); H20 (1:2); np. 200C 23
B19 4 -CH(CZHS) CH2- NH2 np. 112C 107 B19 4 - CH( C6H5) - CH( C6H5) - NH2 (A); np.
106C 108 B19 4 - CH( C6H5) - CH(CBH5) - NH2 -'B) ; np. 98C 109 B19 4

2- am nocycl opexyt—p—6c—140-B194——CH(phenmyrethy—EH—~NH2—np. 168C | |
| B19 4 -CH @HC-E):G] aCH2- NH2 rﬁo. 133C |Rt2 B1OR4 -wsmendam( CH3) 2) - CH2- NH2
np. 112C 113|849 Mo. {CH2- CH(NH2) - phenyl{ mp. 128C|-78- Co. Ex. 1 ]* L

Physi cal dat fig3 Nog 114 EI]-L &.- CH CH3y (1- p} ggrijdi nyl )] - CH2-NH2 HCl (1:4);
trip. 203C [15 3 4 - CHe- ? ¢l opropyl ) - NH2 2@ (1:2); trip. 84C 24 B20
4 - CH2- CH[ CH Eﬂ% np. 11@@3/?116 B20 111 - CHXCBH(CHB) - NH2 H2(Q(1:{1) 117 B20
4 - CH m)-u%ﬁ@mnpmz (B); tlra@. 114C|118 BROHA |- CH2- CH( C2H5) - NH2 np. 140C
119 B20 4 - c:jé%y CBH, 1)|-\H2 np. 134C 120| 820 |4 - CH( CH3) - CH( ¢HB) - NH2

O —

(A); HO (1:4); :4); np. 214C ’
5 |B4 6--COOC;Hs) | H CH,
97 |B4 |NH 6-(-COOC-Hs) | H CHy | HCI (1:3); H;0 (L:1)
98 |B4 |NH 6--CH,-OH) | H CH; | HCl(1:3); H,0 (1:2)
99 {B4 |NH 6<-CH,-OH) |H CH,
100 | Bla | CHIN(CHy),] | H H CH, | HCI (1:4); H,0 (1:1)
)
| Table 4
A
o
6 5 N
L_‘N/‘X
el 1
Co. | Ex. * |L Physical data
No. | No.
101 | B4 {4 | 3-piperidinyl HCI (1:4); H,0 (1:2)
102 |B4 |3 {H
18 [Bl4 |4 | «CH;),-NH-CHO mp. 146°C

CH, O
103 | B7 4 H;C—‘—O-"!(II—NH-ECHz—
CH,

104 | B16 | 4 HzN—z-Cﬁz—- HCl (1:4); K0 (1:2); mp. 226°C
105 | B16 } 4 | -CHp-C(CHs);-NH; HCl (1:3); H,O (1:2); mp. 195°C
106 | B16 |4 | -CH,-CH(CH;OH)- NH; HCI (1:4); H20 (1:2); mp. 200°C
23 | B19 {4 | -CH(C.H;s)-CH;-NH, mp. 112°C

107 | B19 | 4 | -CH(CeHs)-CH(CeHs)-NH: {A), mp. 106°C

108 | B19 |4 | -CH(C¢H;)-CH(CeH;)-NH, (B): mp. 98°C

109 1 B19 |4 | 2-aminocyciohexyl mp. 116°C

110 | B19 |4 | -CH(phenylmethyl)-CH;-NH, mp. 168°C

111 ] B19 |4 | -CH{C(CH;)])-CH,-NH, mp. 133°C

112 | B19 | 4 i -CH[CH,-N(CH3),}-CH>-NH, mp. 112°C

113 | B19 |4 | -CH,-CH(NH,)-phenyl mp. 128°C




121 B20 4 - CH2- CH(NH2) - CH2-CH(CH3) 2 np. 124C 122 B20 4

- CH2- CH(NH2) - (CH2) 3- CH3 np. 142C 123 B20 4 - CH2- CH(NH2) - (CH2) 2- CH( CH3) 2

np. 152C 124 B20 4 - CH2- CH(NH2) - (CH2) 2- CH3 np. 146C 125 B20 4

-CH2- CH(NH2) - (CH2) , - CH3 np. 136C 126 B20 4 - CH2- CH( NH2) - ( CH2) 2- pheny!l

np. 136C 127 B20 4 -CH2- CH(NH2) - CH2- C(CH3) 3 HCl (1:4); H20 (1:1); trip. 244C
128 B20 4 -CH2- CH(NH2) - CH(CH3) (C2H5) (A); H20O (1:1); trip. 80C 129 B20 4

- CH2- CH(NH2) - CH(CH3) (C2H5) (B); np. 90C 130 B20 4 - CH2- CH(NH2) - (CH2) 2-

np. 100C (4-net hoxyphenyl) 131 Bla 4 -GgH2- CH(NH2) - (4-piperidinyl) HC (1:5);
H20 (1:1); trip 269C 31 B27a 4 -(CH2)4-NH2 np. 94C 132 B27a 4

- CH( CH3) - CHRyHPEAIp. [143¢ 133 B27a 3 - (CH2) 2- NbRskld@uk1: 1); np. 90C 134 B16 4
-(CH2) 3- NH2 |Gl | &d: 4); [H2O (1:1); trip. >250¢ 328 B7 4 -(CH2)2-N(|CH3)2 327
grpgri <(1I|Gr_1|§I) L(IA J_b?‘r‘{jilc‘ht gf'lELGﬁg)( P‘F“é@“é@tﬁ% 3| e?‘é“gg‘%’bﬁ%?cp??rtrﬁ O?B)
i ndi cat es t haisesond 4soCHIeﬂ(cﬁdl®rc$ﬂDHHﬂer| c Habmz-)ﬁﬂp 8T¥able 54 3~ \5 R
bhysi cal dalar RB2 b |ER-EH b o cooajg WS Bk iseEal on
6- (- COOC2H5) lllﬁHBZQL374 Br&H-Cl¢He)- oo H H 13828161 CH 6-CH3 5-d! 6-A HC
(1:4); H20 (Jl111) B2d.3P4 BLEBICHY)-GH@HR)-¥L,H HCl  (|18)3mp. 1HPO (1: 1)
118 | B20 |4 | -CH,-CH(C,Hs)-NH, mp. 140°C
119 | B20 |4 | -CH,-CH(cycloCgH;))-NH, mp. 134°C
120 | B20 |4 | -CH(CH;)-CH(CH;)-NH, (A), HCI (1:4); H;O (1:4);
mp. 214°C
| 121 | B20 |4 | -CH,-CH(NH,)-CH,-CH(CHs), mp. 124°C
122 | B20 |4 | -CH,-CH(NH,)-(CH,);-CH, mp. 142°C
123 { B20 |4 | -CH,-CH(NH,)-(CH,);-CH(CH3): |mp. 152°C
124 {B20 |4 | -CH;-CH(NH,)-(CHy),-CH, mp. 146°C
125 | B20 |4 | -CHp-CH(NH,)-(CH:):-CH, mp. 136°C
126 | B20 |4 | -CH,-CH(NH,)-(CH,);-phenyl mp. 136°C
127 | B20 |4 | -CH,-CH(NH,)-CH,-C(CHs) HCI (1:4); H,O (1:1); mp. 244°C
128 | B20 |4 | -CHyCH(NH,)-CH(CH3)(CoHs)  |(A); H0 (1:1); mp. 80°C
129 | B20 |4 ! -CH-CH(NH,)-CH(CH,}(C:Hs)  [(B); mp. 90°C
130 | B20 |4 | -CH,-CH(NH,)-(CHy).- mp. 100°C
{4-methoxyphenyl)
131 | Bla |4 | -CH,-CH(NH,)-(4-piperidinyl} HC! (1:5); H,0 (1:1); mp. 269°C
31 [B27a |4 | (CH,)-NH, mp. 94°C '
132 | B27a | 4 | -CH(CH,)-CH,-NH, mp. 142°C
| 133 | B27a | 3 | -(CH,)1-NH, H,0 (1:1); mp. 90°C
134 | B16 |4 | -(CHp)s-NH, HCI (1:4); H;0 (1:1); mp. >250°C
328 | B7 |4 {-(CH,),-N(CH,); -
327 | B7 14 | -(CHy),-N(CH,), HCI (1:4); H,0 (1:3); mp. 180°C

* = position piperidiny!
{A) indicates the first isolated stereoisomeric form

(B) indicates the second isolated sterecisomeric form



20 B16 1 N 6-CH3 HH HO (1:3); H2O (1:2) 140 B16 1 N 5-CH3 H H HCl (1:4);
H20 (1:2) 141 B16 2 CHHHHHC (1:4); H20 (1: 1) 142 B16 1 CH 6-CH3
5-CH3 5-CH3 HCl (1:4); H20O (1:2); 2-propanolate (1:1) 143 B16 | CH 6-CH3 °
4-C HHC (1:4); H2O (1:2) 144 B16 1 CH 6-CH3 7-C H HC (1:4); H20 (1:2)
145 B16 1 CH 6-CH3 6-NO2 H HO (1:4); H20 (1:3) 146 B16 1 CH 6-CH3 6-NH2 H
HCl (1:5); H2O (1:2) 147 B16 1 CH 6-CH3 5-NO2 H HCl (1:4); H20 (1:1) } 148
B16 | CH 6-CH3 5-NH2 H HCI (1:5); H20(1:1) 149 B16 | CH 6-CH3 7-CH3 H 151 B16
| CH6-C HH 153 B16 1 CH 6-Br HH j.éﬂBlGlCHG-O—IHH 155 BIG | CH
6-0CH3 HH 156 B16 | CH4-Ad HHHA (1:4); HO (1:1) 157 B16 1 CH 4-0OCH3 H
HHC (1:4); 74463 (1:2); 2-propanolate (1:1) 158 B16 1 CH -CH2OCH3 H H HC
(1:4); HO (T72Z) 159 B16 1 N 5-COOG2H5 H H HC) (1:3); H2O (1:1) 160 B16 1
CH 6-CH3 4-CH3 H HCl (1:4); H20 (% ;161 B16 1 CH 6-CH3 i-CO0C2H5 H HC
(1:4); HO (1:1) -80- Co. Ex. n a rRR" Physical data No. No. 162 B16 |
CH 6- CH3 6- CH2OH H H20 (1:1) 6CH 6-CH3 5-CF3 H HCl (1:4); H20 (1:2)
164 B16 1 CH 6-CH3 6-CF3 H HCI H2O (1:1) 165 B16 | CH 6-CON(CH3)2 H
H HC1(1:3); H20 (1:2) TH3 5-A H HO (1:4); H2O (1:2) 22
1%67.B27a | CH 6-CH3 H H 305 B16 1 CH

s B HCl (1:4) Table 6 R

)f: 4)4.;

B18 3 CH H H,H HGI_dl:
6-CH3 5-CH3 H 306 Bi6

Co. [Ex. |n |a |R® R® R® |[Physical data
No. | No.
135{Bla |1 | CH | 6-[-COOCH(CH)),] | H H
) 136 { Bla |1 | CH | 6-[-COOC,H;s] H H
137 |B16 |1 | CH | 6-CH,OH H H
138 | B16 |1 | CH ) 6-CH, 5-Cl 6-Cl [ HCI (1:4); H,O (1:1)
139 1B16 |1 |N 3-CH; H H [HCI(1:3);, H;0 (1:1)
20 [Bl6 |1 {N |6-CH, H H |[HCI(1:3); K0 (1:2)
140 1Bl6 |1 | N |5CH, H H [HCI(1:4), H;0(1:2)
141 {Bl6 |2 |CH |H H H [HCI(1:4);, H,0(1:1)
142 [B16 |1 | CH | 6-CH, 5-CH, 6-CH, HCI (1:4); H20 (1:2);
2-propanolate (1:1)
143 | Blé |1 | CH | 6-CH, 4-Cl H JHCI (1:4), HyO (1:2)
144 |[B16 |1 | CH | 6-CH, 7-Cl H [HCI(1:4) H0 (1:2)
145 {Bl16 |1 |CH | 6-CH; 6-NO, H (HCI(1:4); H,0 (1:3)
146 | Bi6 {1 |[CH | 6-CH, 6-NH, H [HCI{1:5); H;0 (1:2)
147 |B16 |1 |CH | 6-CH; 5-NO, H |HCI(1:4); H,0(1:1)
) 148 1 B16 |1 | CH | 6-CH; 5-NH- H [|HCI(1:5); H;0 (1:1)
149 |-Bi6 3t | CH | 6-CH, 7-CHs H
151 [Bl6 |1 | CH |6-Cl H H
153 {B16 {1 [{CH | 6-Br_ H H
154 |B16 |1 |CH |6-OH H H
155 1Bié |1 | CH }{ 6-OCH;, H H
156 | B16 |1 | CH | 4-CI H H [HCI(1:4) K0 (1:1)
157 | B16 1 | CH | 4-OCH, H H |HCI (1:4); H;O (1:2);
2-propanolate (1:1)
158 |Bl6 |1 | CH %-CH,0CH, H H {HCI(1:4); H:O (1:2)
1391 B16 |1 |{N [j-COOCH; H H [HCI(1:3) HO(1:1)
160 | BI6 |1 | CH | 6-CH; 4-CH, H [HCI(1:4); H,0 (1:2)
161 [Bi6 |1 [CH | 6-CH, 6-COOC,H;| H |HCI (1:4); H,O (1:1)




Rd2 1=Rb 1 NRe Re 2 NCHCHZ N, rN~ ~—~// N/ Co. Ex. a R Rb R Rd
R Physical data No. No. 168 B27a CH3-OHH HH 169 Bla C -[-O (CH2) 2-

5-CH3 HH H HCl (1:5); H20 (1:2) (CH3)2) 152 B16 CHH H CH3 H HC (1:4);
H2O (1:3) 170 B20 C 3-NH2 HH H CH(CH3)2 HO (1:4): H20 (1:3) 171 B20 N

5-CH3 HH H CH3 np. 175C 172 B20 N 6-CH3 H H H CH3 np. 126C 173 B20 N 3- CH3
5-CH3 6-CH3 H CH3 HO (1:4); H20 (1:3); np. 208C 174 B20 N 3-CH3 5-CH3 6-CH3

HCH(CHS)Z np. 124C 175 B16 NHHHCH3 HHC (1:3) 176 B16 N 3-CH3 5-CH3
6-CH3 HH HA (1:4); H20 (1:1); 2-progano)ate (1:1) 177 B16 N H H H et hyl
HHC (1:3);_H2O (1:1) 178 B16 N 6-CH3 HH CH3 HHC (1:3): H2O (1:1) 179
B 16 C 4-CH} 6- P8 H,H|H HCRs (1:4); H2d fpl: 2) | 480 }%ga@ﬂtp C HHCH3 H Ha
(1:3); H20 (%ol) no181 BIG 3-OH 6-CH3{ H H H HCl 3 H20 (1 D) -81- Co.
Ex. a R Ro]R _Rd R} Physical _data No.|No. 182 B16 HHH 183
B16 C 6- CH2QHSH| Bliors! WGl 6CH4); H20 F(IC@)OH 184 ﬁ@ (élé-[O(CHZ) 2- 6-CH3 H
HHHO (1:4)n83 HBG (n 2)CH O6ZH; 185 B16{ ©CBy OCHECHKIL (64 CHD H: H HCL (1:3);
H2O (1:2) 18¢, B CH3 HO [d+R): M 3y HW .3 7PC 187 B20 N
6-CH3 H H H gHZ § ﬁc#fr * Hpo(1: 3 éLC%)rrp. Shogcrtha: HB
16 1 | C ON(CH,), H H [HCI(1:3); H:0(1:2)
166 | Bl6 |1 | CH j 6-CH; 5-C1 H (HCI(1:4); HO (1:2)
22 |B1§ |3 [CH |H H H [(HCI(1:4);, H0(1:2)
167 | B27a | 1 | CH | 6-CH,4 H H
305 (B16 |1 | CH | 6-CH; 5-CH, H |-
306 | B16 |1 | CH | 6-CH; 6-Cl H HCi (1:4)
)
Table 6
Ra
;18
h
SN
TN\RC
HQN—CH——Cuz— \/:>»NH—<\ D
Co. {Ex. |a R® R* R’ |R° Physical data
No. | No.
168 | B27a | CHB-OH H H H H -
169 | Bla | CHB-[-O-(CH:):- -CH, H H H HCI (1:5); H;0 (1:2)
N(CHs)1]
152 | B16 |CH H H H CH; H HCI (1:4); HO (1:3)
) 170 { B20 | CH] 3-NH, H H H CH(CH,), | HCI (1:4); H,O (1:3)
171 | B20 | N | 5-CH, H H H CH, mp. 175°C
172 { B20 | N | 6-CH, H H H CH, mp. 126°C
173 | B20 | N | 3-CH, 5-CH; | 6-CHs| H | CH, HCI (1:4); H,O (1:3);
mp. 208°C
174 { B20 | N | 3-CH, 5-CH; {6-CH3| H CH(CHj); | mp. 124°C
1751Bl6 |N |H H H CH; |H HCI (1:3)
176 { B16 | N | 3-CH; 5-CH; | 6-CHyl H H HCI (1:4); H;0 (1:1);
2-propanolate (1:1}
177 |Bl6 [N |H H H ethyl | H HC1 (1:3); H,0 (1:1)
178 | Bl16 | N | 6-CH, H H CH; {H HCi (1:3); H,0 (1:1)
179 ;1 Bl6 | CH 4-CH,4 6-CH; |H H H HCI (1:4); H,O (1:2)
180 | Bl16 | CH;j 6-Cl H H CH; |{H HCI (1:3); H,O (1:1)
181 [ B16 | CH| 3-OH 6CH: | H H H HCI (1:3); H;0 (1:2)




188 B20 C H H H CH3 CH(CH3)2 np.233C 189 B20 N 5-CH3 H H H CH(CH3) 2 np.
114C 190 B20 CHH H H CH(CH3)2 np.50C 25 B21 C 3-C 5-CF3 HH H 26 322a C
3-OH 6-CH3 H H CH(CH3)2 27 B23 C 3-0-(CH2)2-OH 6-CH3 H H H HO (1:3);
H2O(1:1) 28 B24 C 4-CH2OH 3-OH 5-CH2OH H H HOl (1:1) 192 B27a C 6-CH3 H H
CH3 H - 299 B16 3-CN H H H H np. 142C 300 B20 C 4- OCH3 3-OCH3 H H H(CH3) 2
HCOl (1:4); H20(1:2); np. 210C 301 B16 C - NH SC2-pheny 6-C H H H np. 161C

307 B20 C 5-0OCH3 6-0OCH3 H H H(CH3)2 C2H204 (2:7); mp. 90C Table 7 4 37 5
R N N3 RdyGR' H2N-CH CHZ N~-a- 1-86 R ~1CH2)n N7 Co. EX. n * a R R
R Rd Physi at-aTNg—Ne—2193-B16-22-CH2 H-HH-H—et-hanedieate— 1: 3) ;
H20 (1: 2); r](i.o. 125C iL’I.CéRaBZZb 1 4RH J RH 5-RCH3 ICH( CHBhH2sid08at8822b 1 2 NH H
7-CH3 S-CH3 |83 OMB) 2 196 B16 2 2iNH H H H H eth nedi oate (2:7); Hi.O(l:Z);
mp. 170C - 833, (B¢ | | 3od@ Ra IR | R PHysi cply data No. No. 197 B16 1 2
(CH3) H H HjH 8 X ’
183 | B16 | CH| 6-CH,OH H H CH; {H HCI (1:4); HO (1:D
184 | Bi6 | CH} 3-[O-(CH,),- |6-CH; |H H H HCI {1:4); H;0 (1:2)
OC;Hs
185 | B16 | CH| 3-OCH,CH,Ci | 6-CH; |H H H HCL (1:3)y;, HyO (1:2)
186 { B20 CHJ, H H H CH, | CH; HCI (1:3); H,O (1:3);
mp. 170°C
187 | B20 | N | 6-CH, H H H  |CH(CHs); {HCI (1:3); HaO(1:3);
mp. 200°C
188 | B20 | CH| H H H CH; |CH(CHs); | mp. 233°C
) 189 { B20 | N | 5-CH, H H H  |CH(CH;), |mp. 114°C
190 [ B20 | CH| H H H H |CH(CHs);|mp. 50°C
25 1 B2l |CH 3-CI 5-CF; |H H H
26 EBZZa CH| 3-OH 6-CH; |H H |CH(CH:);
27 | B23 | CH} 3-O-(CH,),-OH| 6-CH; | H H H HCIL (1:3); H,O(1L:1)
28 | B24 | CH] 4-CH,OH 3-OH [5CH,OH|H |H HCI(1:1)
192 { B27a | CH| 6-CH; H H CH; |H
299 I B16 | CH| 3-CN H H H H mp. 142°C
300 | B20 | CH)] 4-OCH, E-OCH; H H  [CH{CH;); | HCI (1:4); H,0(1:2);
mp. 210°C
301 | B16 | CHB-NH-50,-phenyi 6-Cl H H H mp. 161°C
307 1 B20 | CHj 5-OCH, 6-OCH,| H H  [CH(CHs), | C:H 04 (2:7);
mp. 90°C
Table 7
4
) 3/\5 RE
2\ 8
r? R*
HzN—(‘:H"Cl'lz“ /_>— '_'<\ D
\.(cHa), 1 ®
Co. |Ex. |(n|* la R* R’ R* R Physical data
No. | No.
193 | Bi6 |22 | CH, H H H H ethanedioate (1:3);
H,0 (1:2); mp. 125°C
194 | B22bj 1|2 | NH Cl |[H 6-CH, | CH(CH)
195 | B22b} 1] 2 | NH H | 7-CH, 6-CH; | CH(CHj;),
196 | B16 | 212 | NH B H H H ethanedioate (2:7);
H,0 (1:2); mp. 170°C




198 B16 1 2 (CH2-phenyl) HHHH HC (1:3); H2O (1:1) 199 B27a 0 2 NHH H H

HHC (1:4); HO (1:2) 200 Bla 1 2 CH2 CH3 -OCH3 HH HCl (1:4); H20 (1:1);
2-propanolate (1:1) 201 Blal 3 NHHH5-Br HHBr (1:4); H20 (1:4) 202 B16
14NHHHHHHA (1:4); HO (1:3) 296 B22b 1 2 NH CH3 H 5-CH3 CH(CH3)2 *
= position pyridyl Table 8 I-L N RN-I-CH2-CH2-N-< Co. x. L a R Physi cal
data No. 40. 203 16 4-pyrimdinyl NHH HC (1:4); H2O (1:2) 204 316
2-pyrimdinyl NHHHC (1:3); H2O (1:1) 205 316 2-pyrimdinyl NH H 206 316
3- pyridazi nyI NH H HC (1:3); H20 (1:1)82- 207 316 4, 6-di met hoxy- NH H HCl
(]_ 4) H20 2. n\/r' m ri_i_nyl 208 316 2- n\/rl m-di Ayl NH-H- HCl _(i: .); H20
(1:1) 209 IibG @x. 'tnhyl 2-pyri dyl RCH:N(CI—B)z"Zl iH° HCI Jﬂhyﬁhald&&o (1: 2);
2- propanol gts. (Nol) {210 37 6- net hyI 2-pyridyli CH N(CH3) 2J - COOC(CH3) 3 211
325a 2- pyrildigyl] ghit q,H:i u$l: 4); (1: 2y . 224C 212 327a
2-[ C(CH3) 3J- -(D:?L NH1 H yrim di y 320{ 330 |2- pyri g A\ 1C1 | (1: 4);
H2O (1: 1) 3‘?@ 294 1274 ?ﬁ’e‘%“ﬁ P, %‘n Hzol yF NFH 329 %@%‘mez&m
2, 5- di met hyl P24 && vl |NA H HCI t: B HPB (1H) 33HCKig: HO(1:2)
5- et hyl - 3-|i2¥0x&iel|yil} 2NIHCH. HCI (]OGI%&OG}E H1: DH 317 |B2IAA:4) H0 (1:1);
2-met hyl - 5-joxazol yll NH i np. 115¢; HPO (131) |323 327apwpinblamzbly| | NH H 326
316 5- pheny|l201,|314-|laxadij amol NH HEHCE 5(1: $)Br 31| - 83HBr (1:4); H,0 (1:4)

202 1 B16 (1|4 | NH H |H H H HCI (1:4); HO (1:3)

296 | B22b| 1] 2 | NH CH;|H  §-CH, | CH(CHy),|-

* = position pyridyl

Table 8

L

s 0

Co. [Ex. a R Physical data

No. Ne.

203 B16 4-pyrimidiny! NH H HCI (1:4); H:0-(1:2)

204 B16 | 2-pyrimidinyl NH H HCI (1:3); HO (1:1)

205 [B16 | 2-pyrimidinyl NH H

206 Bl6 | 3-pyridaziny} NH H HCI(1:3);, H;0 (1:1)

207 B16 | 4,6-dimethoxy- NH H HCI (1:4); H,O (1:3)

2-pyrimidinyl )
208 B16 | 2-pyrimidinyl NH H HCI (1:4); H,0 (1:1)
209 B16 | 6-methyl-2-pyridyl CH[N(CH3),) | H HCI (1:4), H;O (1:2);
) 2-propanolate (1:1)
210 B7 | 6-methyl-2-pyridyl CH[N(CH,),] | -COOC(CHy);
211 B25a | 2-pyridiy] NH CH; HCI (1:4); H,0{1:2);
: mp. 224°C
212 B27a | 2-[C(CH;);)-6-OH- NH H
4-pyrimidinyl

320 B30 | 2-pyridinyl NH H HCI{1:4), 1,0 (1:1)

319 B27a | 2,4-dimethyl-5-oxazolyl | NH H

329 B16 | 2,5-dimethyl-4-oxazolyl | NH H HCI (1:3); H0 (1:1)

333 B16 | 5-methyl-3-isoxazolyl | NH H HCI (1:3); H0 (1:1)

317 B27a | 2-methyl-5-oxazolyl NH H mp. 115°C; H,O (1:1)

323 B27a | 4-thiazolyl NH H

326 B16 | 5-phenyl-1,2 4-oxadiazol{ NH H HCI (1:3)

3-yl




Co. x. L a RPhysical data No. o. 332 316 2-(hydroxynmethyl)-5- NH H HC
(1:4); H20 (1:2) oxazolyl 331 316 3-nethyl-5-isoxazolyl NH H HC1(1l:3); HO
(1:1) 324 316 2-(dinethylam no)-4- CH2 H HC (1:4); H20 (1:1); thiazolyl
propanol ate (1:1) 325 327a 2-nethyl-4-thiazolyl CH2 H 318 327a

2-met hyl - 3-furanyl NH H np. 142C 312 325b 2-pyridinyl NH CH2- CH2CH np. 151C
316 30 2-neth | -5-oxazol | NH HHCO (1:4);H20(1: 1) Table 9 Re al 4 2I:

-l r-~NAS b i H2N-CH2-CH2-N, rHN-~\ v N ~ Co. Ex. a Ra Rb R Physical data
No. No. 213 B16 2 N CH2CJHs H H HCl (1:4y, 214 B16 5 N H 4-CH3 H HO (1:4);
H20 (1:3) 215 B16 5 N CH3 4-CH3 HHA (1:4); H20 (1:2) 216 816 2 N CH3

5- COOC2HS 4- (KB C]J(1:4) 217 B16 2| N CH3 5-0 HHC %hygi): d%o(l ) 218
816 5 N 2-prbpylj@- $CH3 H HCI (1:4)] H23 (1: ) 9 BI R 2. B 4- o
HCl (1:4); HZO 1 2 —propanotatetr (i~ —2p0B16-5 CH3 HCl
(1:4); HO (F‘@)B &1 2piopmEhirs 5| B8 H H2pH( 1: 1) 2MCHQ7%P§0@-?>043
5- COOC2H3 H | 222 B2Taxazol@H CH3 5- CCOCZHS 4-Bf * position nmonocycli¢
heterocycl e 5338816 | 3-methyl-5-isoxazolyl | NH H HCI (1:3); ;0 (1:1)
324 B16 | 2-(dimethylamino)-4- CH; H HCl1 (1:4); H,O (1:1),
thiazolyl propanolate {1:1)
325 [B27a | 2-methyl-4-thiazolyl CH, H
318 B27a | 2-methyl-3-furanyl NH H mp. 142°C
312 [B25b | 2-pyridinyl NH CH»-CH,OH |mp. 151°C
316 B30 | 2-methyl-5-oxazolyl NH H HCi (1:4);H,0(1:1)
)
Table 9
RC
a— 4
r
< N5
PN
| R
Rﬂ
N
H;N——CHz—CHZ-N/\:>-HN—<\
N
Co. [Ex. |* |a R? R® R°  {Physical data
No. | No.
213 |{B16 |2 |N CH,CH: |H H HCI (1:4)
214 | B16 |5 | N H 4-CH, H HCI (1:4); H;O (1:3)
2151B16 |5 | N CH, 4-CH, H HCl (1:4), HO (1:2)
‘ 216 | B16 {2 | N CH; 5-CO0OC,Hs | 4-CH, |HCI(1:4)
) 217|B16 |2 |N |cH, 5-Cl H  |HCI(1:4); H0 (1:22)
218 | Bi6 |5 |N | 2-propyl |2-SCH, H HCI (1:4); Hy0 (1:1)
219 {B16 |5 |N | CH;s 2-CH, 4-CH; |HCI (1:4), H;0 (1:2);
! 2-propanoilate (1:1)
220 |1 Bl16 |5 |N CH, 2-CH, 4-CH; [HCI(1:4), H,O (1:2)
21 |B17 |2 |CH |CH, 5-CH, H H,0 (1:1)
221 |B272 |2 |CH | CH, 5-CO0C,H; | H
222 |B27a |2 |CH | CH, $-COOC,Hs | 4-Br

* position monocyclic heterocycle



Table 10 rl NR Ro R //~\ N\ HNCH2 CHZ Na'\ ~b-NH~ ( r ~.J N Co.
Ex. a b R Ro R Physical data No. No. 14 B11 CH CH H COCH3 H (cis); np.
126 15 811 CH CH H COCH3 H (trans); np. 200 223 B16 CH CH HH H (trans);
HCl (1:4); H2O (1: 1); np. 210 29 B25a CH N CH3 H H 224 B25a CH N CH3 H CH3
HaO (1:5); H20 (1:3) Table 11 L (IHR)a CH3 0 N H3C-0-C-HN-(CH2)2-N H N
5H~(CH 3CI Co. EX. np R L Physical data No. No. 225 B7 1 1 H

6-chl oro-2-pyridyl 8 B7 1 1 H 6-nmethyl-2-pyrazinyl 226 B7 1 2 H 2-pyridyl
227 B7 1 1 H 5-nethyl-2-pyrazinyl 228887 1 1 CH3 2-pyridyl 229 B7 1 2 H
2-pyridyl 230 B7 1 1 H 4-nethyl -1 Himdazol-5-yl 231 B7 1 1 H

3-net hyl - 2- ggble20nyl 232 B7 2 1 H 2-pyridyl 233 B7 1 1 H

1, 4-di met hyl -1 Him dazol -5-yl 234 1 H4-pyrimdinyl 235 B7 0 1 -
2-pyrimdinyl 236 B7 1 1 H 6-(hydroxyngt hyl)-2-pyridyl
S g

R" R N

I I/ 0\

HN—CH;—CHy—N—4 \_/b-'NH—<\NI>

Co. |Ex. |a b R® R R°  |Physical data

No. i No.

14 | Bl} CH{CH |H COCH; |H (cis), mp. 126

15 |Bl1l |CH|CH |H COCH; |H (trans); mp. 200

223 1B16 |CH |CH | H H H (trans); HCI (1:4),

) H,0 (1:1); mp. 210

29 |B25a |CH |N |CH, H H
224 | B25a |[CH |N | CH, H CH,4 HCI {1:5); H,0 (1:3)
Table 11
I
(CHR?),
cHy 0 !
H3C+O—C—HN—(CH2)2—N/—>—HN—<\ D
5 CH, \-(CHz)p N
Co. { Ex. n |p |R L Physical data
No. | No.
225 1 B7 1 |1 |H 6-chloro-2-pyridyl
8 1B7 1 |1 |H 6-methyl-2-pyraziny!
) 226 | BY I |2 |H 2-pyridyl
227 | BY 1 |1 |H 5-methyl-2-pyrazinyl
228 | B7 1 |1 | CHj | 2-pyridyl
229 § B7 1 12 tH 2-pyridyl
230 | B7 1 {1 |H 4-methyl-1H-imidazol-5-y]
231} B7 1 1 1 H 3-methyl-2-pyrazinyl
232 | B7 2 |1 |H 2-pyridyl
233§ B7 1 |1 JH 1.4-dimethyi-1H-imidazol-5-y}
234{B7 |1 |1 |H |4-pyrimidinyl
235 | B7 0|1 2-pyrimidiny]
236 | B7 I |1 [H 6-(hydroxymethyl)-2-pyridyl
237 1 B7 1 1 |H 1,4-dimethyl-5-(-COQC;H;)-
1 H-imidazol-2-yl




237 B7 1 1 H 1, 4-di met hyl -5-(-CO0OC2H5) - 1H-im dazol-2- | -85- Co. Ex. n p R
L Physical data No. No. 238 B7 1 1 CH3 2-pyrazinyl 239 B7 1 1 H
3,5,6-trimethyl-2-pyrazinyl 240 B7 1 1 Ethyl 2-pyrazinyl 241 B7 1 1 CH3

6- nmet hyl - 2- pyrazinyl 242 B7 | 1 H 5-chloro-|-nethyl-IHimdazol-2-yl 243 87

11 H4,6dinmethyl-2-pyridyl 244 B7 | 1 H 6-brono-2-pyridyl 245 B7 1 1 H
6- (- COOCZHS) 2-pyridyl 246 B7 1 1 H 1,5-dinethyl-2-pyrrolyl 247 B7 1 1 H
6- met hoxy-2-pyridyl 248 B7 1 | H 4-chloro-2-pyridyl 249 B7 11 H
4- met hoxy-2-pyridyl 250 B7 1 1 H 2- pyrgsm dinyl 251 B7 1 1 H
3- met hoxy- 6- net hyl - 2- pyri dyl 252 B7 1
6- met hyl - 3- (} O C2Ha- H3) pyr i dyl 253 B/ 1 1 CH3 .
6- hydr oxynet h§ -);'py id 2%4 B7 1 1 H 6-bFono- 3- pyr i dyP S"@hdaia 1 H
2 (1, 1'd| ITEt F"I_I'y'i _r~_|| dIU ) A IJ_yllllldlll_yl 255 38714]: :Il
| - (phenyl net hi‘y3l3) BIH { i da dlﬁazlyplyraziﬁﬁ B8 1 1H
1- (2-propyl) e 13$— CH3) I LHHgk mi @%zéqhméhwz ygézy]BS 1 1 CH3 6-chl oro¢-2-pyridyl
258 B811I—iﬂ,é Iayl- , - di E (fzol 5-yl H2O[1:1) 259 B8 1 1 H
3- hydr oxy- 6- ‘*Pr - 21 byrd d;}ﬁ éO’YBB‘“H! H 4, 6- di met hoxyf 2- pyrini ¢li nyl 261
B8 1 | H 5-(rBOOBZHS) 12} pby|r&Ek rﬁyhethyBBﬁyra&yl 1H
1,2,4-trimet fwh-lght i i daggly 5-yl hloﬂool &é’t%ﬁ 1h-ulmdlfio|-2- .
3- (-0 C2H4d i%meth‘l-z-pyrlq ( CH2t O CH3) - 24pyridyl I |
Bob 1 1 H 3-[%%®{&th N(dﬂ)fé) 6‘%’(‘%9511 2?%% dyI 12 B ﬂOa | 1 H
6- chl or o- 3- py2déd@zi nyll LB |B O 6lbrdmd-Brigyir i dazi nyl
245|/B7 |1 |1 |H |6<(-COOCHs)-2-pyridyl
! 246 | B7 1|1 |H 1,5-dimethyl-2-pyrrolyl
3 247 { B7 1 |I |H 6-methoxy-2-pyridyl
248 | B7 111 |H 4-chloro-2-pyridyl
249 | B7 1 11 tH 4-methoxy-2-pyridy!
250 | B7 1 |1 |H 2-pyrimidinyl
251 | B7 111 |H 3-methoxy-6-methyl-2-pyridyl
252 { B7 P ]1 |H 6-methyl-3-(-0-C;H,-0-C,Hs)-2-pyridyl
253 | B7 1 {1 [ CH; | 6-hydroxymethyl-2-pyridyl
254 | B7 111 |H 6-bromo-3-pyridyl
9 |B8 i 11 |H 2-(1,1-dimethylethyl)-6-hydroxy-4-
pyrimidinyl
255 | B8 1 |1 {H 1-(phenylmethyl)-1H-imidazol-2-yl
256 | B8 1 |1 |H 1-(2-propyl}-2~(-S-CH;)-1 H-imidazol-5-yl
257|B8 |1 |1 | CH,/| 6-chloro-2-pyridy!
: 258 | B8 I |1 {H 1-ethyl-2,4-dimethyl-1H-imidazol-5-yl H;0 (1:1)
) 259 |B8 |1 |1 {H | 3-hydroxy-6-methyl-2-pyridyl
260 | B3 1 1 |H 4,6-dimethoxy-2-pyrimidinyl
261 | BS 1 {1 {H |5-(-COOCHs)-2-pyrazinyl
262fB8 {1 {1 |H | 1,24-trimethyl-1H-imidazol-5-yl
10 {B9a |1 [1 [H | 3-(-O-CH,Cl)-6-methyl-2-pyridy]
263 | B9a I |1 |H 6-(-CH;-0O-CH;)-2-pyridyl
i1 | B9 1 t1 |H 3-{-0-C;H,-N(CHj);]-6-methyl-2-pyridyl
12 |Bl10a |1 |1 | H 6-chlorg-3-pyridazinyl
13 |B10b |1 |1 |B | 3-pyridazinyl
330 | B7 1 11 |H 2-methyl-4-methoxycarbonyl-5-oxazolyl




330 B7 1 1 H2-nmeth | -4-nmethox carbon |-5-oxazol | -86- Table 12 aNRd CH3 O
Ral N34 ZRo 1 Il I I 5 HB3GtOCGHN-CCH2-N, ra-{~ CH3 R2 NR Co. Ex.
Rat, Rae Ro R a R d Physical No. No. data 264 B7 HL H OCH3 6-0OCH3 CR2 H
265 B H HHHNCH) H 266 BY H HHHNCHR-QH5B) H 267 BT H HO 6-Cl
NH CH3 268 B7 HH HCH3 6-CH3 NHCH3 269 B7 H HH4-C NH CH3 270 B7 H H
H7-d NHCH3 271 B7 HH HH 6-NO2 NHCH3 272 B7 H HNO2 HNH CH3 273 BY
H HH7-CH3 NH CH3 274 87 HHL HH 4-CH3 NH CH3 H20 (1:1) 275 B7 H HH

-et hoxy- NH CH3 carbonyl 276 B7 H, H 4#-hydroxy- NH CH3 ethyl 277 B7 H H
CFS HNHCH3 278 87 HL HH6-CF3 NH CH3 279 B7 HL HH H NH -CO N(CH3)2 280
87 H H O HabkelhH3 16 B 12 CH3, CHS HH NHH 17 B 13 H H -NH2 H NH CH,

281 B13 H HH6-NH2 NHCH3 19 B 15 -CH, OH, HNHH-87- Table 13 Ra
~r-(CH2)P N a

CH; © R¥ &R

I ] MY

H,C 0—C—HN-—C—CH;—N a—<\ |
Lo Y e
CH3 R 7 RC

1

Co. | Ex. |R",R* R R a R Physical
No. | No. data
264 |B7 {HH OCH, | 6-OCH, | CH, H
265 | B7 |HH H H N(CH3) H

| 266 |B7 |H,H H H N(CH.-C¢Hs)| H
267 |B7 |H.H Cl 6-C NH CH,
268 |B7 |H,H CH, 1{6-CH, NH CH,
269 {B7 |H,H H 4-Cl NH CH,
270 | B7 |H, B H 7-Cl NH CH;
271 | B7 |H,H H 6-NO, |NH CH,
272 |B7 |H H NO, [H NH CH;
273 {B7 |H,H H 7-CH; NH CH;
274 | B7 |H,H H 4-CH, NH CH, 1H0 (1:1)
275 |B7 |H,H H  fethoxy- | NH CH,

carbonyl
276 | B7 |H,H H 6-hydroxy- | NH CH;4
methyl

277 | B7 {H.H CF; {H NH CH;
278 |B7 |H,H H 6-CF, NH CH;

) 279 |B7 |H,H H H NH ~CO-N(CH;),
280 {B7 |HH Cl H NH CH,
16 [B12|CH, CH, |H H NH H
17 |BI13|H H -NH, {H NH CH,
281 { B13| H, H H 6-NH, | NH CH,
19 | BI5| CH.OH.H | H H NH H




L-N ~-(CH2)F--(NHm-, (
No. No. 6 B5 102 1CHH
H20 (1:1); 2-propanol ate
(1:1) 285 B27a 11 0 2 CH (CH2)2-NH2 HCl (1:4), H2O (1:1); np. 205C
286 B4 11 02 CHHHH30B26 01 11CHH HCHCH3)-CH2-NH2 m 85C Table
14 Ra aNCH3 L-<,/,\ I 5 N/ Co. Ex. R . L Physical data No. No. 288 B25a H
-NHNH (CH2) NH2 289 B4 H-N NH 309 B19 H -NH (CH2)3-NH2 HCl (1:3); H0
(1:2) 347 B16 H - NH CH(CH3) - (CH2) 2- NH-8/CH2) 2- NH, HCl (1:4); 2-propanol ate
(1:1) 345 B19 H -N(CH3)-(CH2)3-NH (CH2) -NH2 1-1Cl (1:4); H2O (1:1) 346 B19
HHC (1:4); Td&x03(1:1) NH, -88- Co. Ex. R . L Physical data No. No. 341
B25a H O HC (1:3); H2O (1:1) -N H2 313 B25c OH - NHCH2CH( OH) CHZNH2

Table 15 Ra 2 ~Rb 1 NJ

2) Rb Co. Ex. n mo p a R Rb L Physical data
283 B27a 1 01 1 NHH-(CHR)-NHR HA (1:4),
)

284 B27a 11 1 1 NHH-(CH2)2-NH2 HC

)
H
1:1

CH
H
(
H H
2

2 N
L—N (CH i~ MNHa—Q |
\~(cHy, NN
Rb
Co. |Ex. |n|m |o|pla [R*|R" |L Physical data
No. | No.
6 |BS5 1|0 [2;1|CHIH |H H
\ 283 |B27a 1110 J1}1|N H |H -(CH;)-NH; HCI (1:4), H,O (1:1);
! 2-propanolate (1:1)
284 |B27a {1{1 |1}{1|N |H |H -(CH;),-NH; HCI (1:1)
2851{B27a 1|1 |O}2(CH {H |H -(CH;);-NH, HCI (1:4), H,O (1:1);
mp. 205°C
286 | B4 111 y0]2|CHH {H |H
30 |B26 |01 |1|1|CH CH; |H CH(CH;)-CH,-NH; |mp. 85°C

Table 14
Ra P
|
N” CH,
N
—4
5 N
Co. { Ex. |R.. L Physical data
3 No. { No.
288 | B25a | H —N/\:>—NH—(CH2)2—NH2
! N Ay
289 | B4 H —N NH
N/
309 | B19 |H -NH-(CH;);-NH; HCI (1:3); H.0 (1:2)

347 | B16 | H -NH-CH(CH;)-(CH,),-NH-{CH;),-NH, HCH(1:4);
2-propanolate (1:1)
345 | B19 | H -N(CH3)-(CH;)3-NH-{CH.);-NH; HCI (1:4) H.O (1:1)

—NH

346 | B19 |H @:\/’o\/ HCI (1:4); H;,0 (1:1)
NH-\/'\NH2




f Nas 3d H2N(CH2), CHCHZ N 21~ Rv NRc Co. Ex. an Ra Ro R RR
Physical data No. No. 290 B16 H O 3-OH 6-CH3 7-CH3 H H HCl (1 4); H20 (1: 4)
291 B22b 0 3-OH 6-CH3 7-CH3 H CH (CH3)2 292 B22b H 0 3-OH 6-CH3 7-CH3 H CH3

HCl (1:4);H20 (1:3) 293 B22b H O 3-OH 6-CH3 7-CH3 H CH (CH3)2 195 B22b H 0
CH3 Hp

6-CH3 H 7-CH3 H CH (CH3)2 303 B28 H 1 6- H7-CH3 H OH H20(1:1) 304 B22b
HO6-CH3 H6-CH3 HCH (CH3)2 342 B16 HO 3-OH 6-CH3 5-C 7-CH3 H HCl

(1:4), 2-propanolate (1:1) 348 B16 HO 3-OH 6-CH3 5-Br 7-CH3 H HC (1:4)
351 B22b HO 3-OH 6-CH3 4-CH3 H CI—I-(CH?& HCl (1:4);H0 (1:1) 340 B16 HO
30—160—!34CHSHHHCI(14)H20( 2) 344 B16 H O 3-0OH 6-CH3 4-CH3 6-C
H HCl (1:4);|H20| 1: 349 Bl6 H03O—|GCH35-(4-11§Y%E% HHHC (1:4);HO0
(1:2) benzg 0 Bpi“6 HO 3-CH 6-CH3 6-(4-fl uorof éﬂ (1:4); HO (1: 2)
benzoyl) 3535-BitcH }—chrBT\,rGH"SSG BI6THO0—3-OH 6= 7-CH3 HH
CAH6OA(1: 1) ; 5730—|6CHB7CHSI AHAOS( 1 1) ; H2O( 1: 2
353 B16 H 0 g§g4£%§"‘cr§ _4N \Rﬁ)\Hg 1: 4): H2O( 1: 5) 4’5@&3-'%6?@%15 CH2-P F 3
a4 L-NaNHy~ Il Ra p, b hysi cal data

313 | B25¢ | 0H | NHCH,CH(OH)CH,NH,

Table 15

r(/w

Co. |Ex. la |nl|R® R* |R° R' | R Physical data
No. | No.
290 1 B16 [CH| 0] 3-OH | 6-CH,|7-CH, H H HCI (1:4);H,0 (1:4)
291 | B22b N | 0| 3-OH | 6-CH,| 7-CHs, H CH-(CHj), |-
292 | B22b (CH | 0 | 3-OH | 6-CH,| 7-CH, H CH, HCI (1:4);H;0 (1:3)
293 | B22b [CH | 0 | 3-OH | 6-CHa| 7-CH; H CH-(CH;), |-
195 | B22b |ICH| 0| 6-CH,| H 7-CH, H CH~(CH;), |-
303 | B28 ICH| 1] 6-CHs| H 7-CH, H OH H0(1:1)
304 | B22b ICH{ 0 6-CH;| H 6-CH, H CH-(CH;3), |-
342 | Bi6 [CH| 0} 3-OH | 6-CH,|5-CI 7.CHy H HCI (1:4),
2-propanolate (1:1)

) 348 | B16 ICH| 0] 3-OH | 6-CH,}5-Br 7-CH;| H HCI (1:4)
351 [ B22b [CH| 0 [ 3-OH | 6-CH,|4-CH, H CH-~(CH;) |HC! (1:4);H,0 (1:1)
340 | B16 (CH| 0| 3-OH | 6-CH,|4-CH; H H HCI (1:4);H,0 (1:2)
344 | B16 [CH| 0| 3-OH | 6-CH,|4-CH, 6-Cl | H HCI (1:4);H,0 (1:4)
349 | B16 [CH| 0| 3-OH | 6-CH,|5-(4-fluoro-| H H HCI (1:4);H,0 (1:2)

benzoyl)
350 | B16 FH 0 | 3-OH | 6-CHa] 6-(4-fluoro-| H H HCJ (1:4)%:H;0 (1:2)
benzoyl)

355 | B16 ICH| 0] 3-OH | 6-CH;|7-CH, H |H
356 [ B16 ICH| 0| 3-OH | 6-CH,|7-CH; H H CaHeOa(1:1%H,0(1: 1
357 | BI16 [CH| 0! 3-OH | 6-CH:|7-CH. H H C.HO5(1:13H,0(1:2
353 | B16 ICH{ 0} 3-OH ! 6-CH;|7-CH. H H HCI(1:4);H,0(1:5)




0. No. H3 95 322b HH 5-Cl -CH -CH(NH2)-CH(CH3)2 N C CH3 H3 H20 (1:1) 97
22b H 5-0 - CH2- CH(NH2)-CH(CH3)2 JJ | CH3 H3C 98 322b H H H

- CH2- CH(NH2) - CH(CH3)2 C CH3 HO HBr (1:3).HZO 10 3Ib HN H H N C\B
(1:1).C21160 (1: 1) H3C 302 31a HH 5-CL HIXi CH3 321 327a H H

- CH2- CH2- NH2 2, 4-di net hyl - 5- oxazolyl HO 339 38 H 7-CH3 - C(=0) - O CH2- CH3
CH 336 9b HHH -C(=0)-O C(CH3)3 f%io CH N CH 337 325a H H H

-C(=0)-O CH2-CH3 2N np. 171C 0 352 37 H H 7-CH3 - (CH2) 3- NH C(=0) OC(CH3) 3 N
cH3 Ho 354 316 HH 7-CH3 - (CH2)3-NH-C=O . HCI (1:4) N CH 5 -90- Table 17

Table 16
CHy—P

4
a

y
N
L—NQNH—<:\N | b: R’

Co.[Ex. |a |[b |R® L P Physical data
No. [No.
Hy
N
95 B22b ICH|CH | 5-CI |-CH,-CH(NH,)-CH(CHy), I)\G
H,C
| / N HgO(ll)
-- 297 [B22b CH ICH | 5-C1 |-CH,-CH(NH,)-CH(CH); ) 3
L,
N
298 B22b (CH CH | H  |-CHyCH(NH;)-CH(CH; ), [ N
N
La,
(8]
"n HBr (1:3).H,0
310BI1b ICH|N |H |H Ao (1.0 (11D
HaC
N
302 Bla ICH|CH| 5-C1 |H [ 3
N
&,
321 B27a N |CH|H  |-CH,-CH,-NH, 2 A-dimethyl-5-
oxazolyl
HO
339B8 N [|CH|{ 7-CH.}-C(=0)-0-CH,-CH, | oS
) N o,
336 BSb ICHICH|H  |-C(=0)-0-C(CHy)s NN N
ICHJ JI\/l
. N CH,
337 [B25a CHICH | H  |-C(=0)-0-CH,-CH, e S mp. 171°C
N/
119
352 B7 {CHICH | 7-CH;|-(CH.);-NH- B
C(=0)OC(CH,), N o,
354 B16 |CH ICH | 7-CHa|-(CH,):-NH-CH=0 "o S HCI(1:4)
=
N CH,




Lab 3NR Rd- b~NRc 7 0. x. abc RaRbR L Physical o. 140. data 343
31b HH CH H 5-Br 7-CH3 3-hydroxy-6-nethyl- HBr(1:3) 2-pyridinyl 338 3lb H
HCHHH 7-CH3 3-hydroxy-6-nmethyl 2-pyridinyl CH(CH3), 435 320 CH -CHZ
CH-NH2 HH 2-pyridinyl np. 198C 334 327a CH (CH2)2-NH2 H H 2-pyridinyl np.
186 422 327a H2 N (CH2)2-NH2 H H 2-net hyl -5-oxazolyi 314 327b H H2 N

(CH2) 2-NH2 H H 5-net hoxynet hyl -2- uran | 5 C. Pharmacol ogi cal exanpl e
Exanple C vitro Exanple CL : In vitro screening for activity agai nst
Respiratory Syncytial Virus activity ae nst Respiratory Syncytial Virus.
The percent %rotection agai nst cytopat hol ogy caused by viruses (antiviral
activity or achi eved by tested conpounds and their cytotoxicity
(CC50) were both calculated fro bose-response curves. The selectivity of
the antiviral effect is rese ed 5yn%he 10 selectivity index (SI),

cal cul ated by dividing. c t o¥pxi ¢ dose for 50% of the cells) by
the 1C50 (antiviral %-r\XL%9 %:f the cells). Automated

tetrazolium based colorinetric assay$ Rere used for determnation of |C50
and CC50 of test conpounds Fl at - botton1 96- wel | plastlc mcrotiter trays

were filled w1807 piT—of I:dgl e s Bagal T Medr T supptene 5 % FCS
(0% for FLU) Canf* 15 22pP v es buf f rR Su%sequ]ently stockP§£I‘°6‘t| ohs (7.8 X
Lu

final test cPAcEftrdat on) conpou re afdded.in 45 pl dg to a
series of trhp BoatEes k}{so as to 5@@W7(§L gu@aﬂgguﬁmgy lHmti:pn of their
effects on vi{rus- and ntck infected cell s} Five fi. fold dilutiong were

made directly ijn the rotjiter trays| usipg a ?ﬁﬁd ysten1 Untreated virus
controls, an@3%@la ERNH ddhtH ol s wer elH nc|7ddbdj3ydreschmetbgt | Approx(nately
100 ;0 TCID5) of Resp|ratory Syncytial Vifus was,agddad to tpwo of the three
rows'in a volu af pO [pl .| The vol upre of { nedi um was added to the third
row to neasupsas Bhe Nc tQIK|-et-yrcofng c:npou@Q@nahwthe sanmp. cegrcent rati ons
as those used,f s Wk VI T agtivi Afyer two| hoygs of

i ncubation, & s gggns on (4 gHﬁggh%ells/nﬁi ofzﬁgL le- AP

322 B27a N H, (CH,);-NH; H 2-methyl-5-oxazolyl
314 B27b ICH ICH| N H(CH,)-NH, |H |H 5-methoxymethyl-2-

uranyl

Q

5  C. Pharmacological example

Example C1 : In vitro screening for activity apainst Respiratory Syncvtial Virus.

The percent protection against cytopathology caused by viruses (antiviral activity or
ICs0) achieved by tested compounds and their cytotoxicity (CCsp) were both calculated
from dose-response curves. The selectivity of the antiviral effect is represented by the

10 selectivity index (SI), calculated by dividing the CCsg {cytotoxic dose for 50% of the
cells) by the ICsq (antiviral activity for 50 % of the cells).

Automated tetrazolium-based colorimetric assays were used for determination of ICsp
and CCs of test compounds. Flat-bottom, 96-well plastic microtiter trays were filled
with 180 pl of Eagle's Basal Medium, supplemented with 5 % FCS (0% for FLU) and
15 20 mM Hepes buffer. Subsequently, stock solutions (7.8 x final test concentration) of
compounds were added in 45 pl volumes to a series of tripticate wells so as to allow
simultaneous evaluation of their effects on virus- and mock-infected cells. Five five-
fold dilutions were made directly in the microtiter trays using a robot system. Untreated
virus controls, and HeLa cell controls were included in each test, Approximately 100
20 TCID50 of Respiratory Syncytial Virus was added to two of the three rows in a volume
of 50 ul. The same volume of medium was added to the third row to measure the
cytotoxicity of the compounds at the same concentrations as those used to measure the

antiviral activity. After two hours of incubation, a suspension {4 x 10° cells/m]) of HeLa



cells was added to all wells in a volunme of 501. The cultures were incubated
at 37Cin a 5% CO2 atnosphere. Seven days after infection the cytotoxicity
and the antiviral activity was exam ned spectrophotonetrically. To each

well of the mcrotiter tray, 251 of a solution of MIT
(3-(4,5-dinethylthiazol-2-yl)-2,5-di phenyltetrazoliumbromde) 5 was added .
The trays were further incubated at 37C for 2 hours, after which the nedium
was renoved from each cup. Solubilization of the formazan crystals was

achi eved by adding 100 pl2-propanol. Goapl ete dissolution of the formazan
crystals were obtained after the trays have been placed on a pl ate shaker
for 10 m n. cHisnedslagdedtibel]l walksiak hanae sf Wiﬂ ETHeeaMurewan irebigidd-at Azhdhel

conmput er-co e ries) at two
wavel engt hsgzsgo %b QHB Eﬁ%x‘%n%\r@n ?%Wh% “% lra&H(jghce% C%e{% t&%gé {‘h@g@g‘g&gm was

aut omat i cal [aGHVatytas a&r@acdf&pmozvmoram@ﬂbamc}awc%afcth%mcr%eré@y, ailel i mi nat e
the effects oph sd1@ons#OLTT { 4@hﬁﬁétﬁyltmoz ?91012|50d4bk&l’nylke€i§ﬂ3hu%&nﬂi@ﬂ SI val ues

are listed er el M CC50 (M
Sl 290 od‘@ig&t% 3%?)“5?&“‘9%“86"66??}3’% ‘%3%%”&%5%5% }\%ﬂh‘%gf)om 50. 04
79433 297 ONUDPEYasBMOYR xgoetl cup Selublignes of the femamnemystas™ay. 0126 >100. 08
>7943 192 Qclib2d b§3d&n%m1 2?&9:19011@@‘9;)1&@{1{%301&% ofa%&‘m%aém@ys%ﬂs 59 79 142

0N ad " ~asie SATR i e Rete e e 06 2 i e P O Ge,

quat ernary ahiareancesereat ree@mwhe:ghochamsaﬂ ermpedienitealet phatgoeter Mpliskam t her eof
wher ei n 1a1332cad35@4abbreBHET e wavdlAHe 5400hd 696 AMY. Ghe alsbibGhdCHCH (a-1);

measured at 690 nm was automatically subtracted from the absorbance at 540 nm, so as
to elirninate the effects of non-specific absorption.

Particular ICsq, CCso and SI values are listed in Table 18 hereinbelow.

15 Table 18

Co. No.| ICsp (uM) | CCs0 (UM) SI

290 0.00013 >0.010 >79
292 0.00032 63.85 199526
351 0.60063 50.04 79433
297 0.00251 | >99.93 >39811

296 0.00631 19.95 3162
27 0.0126 |>100.08 >7943
162 0.0631 63.1 1000
144 0.1259 50.11 398
J 222 0.5012 39.59 79
142 1.2589 40.28 32

145 2.5119 >50.24 >20




-N=CH-CH=CH (a-2); -CH=NCH=CH (a-3); -CH=CH N=CH (a-4); or

-CH=CH CH=N- (a-5); wherein each hydrogen atomin the radicals (a-1), (a-2),
(a-3), (a-4) and (a-5) may optionally be replaced by halo, Cil-6alkyl, °
nitro, am no, hydroxy, Cl-6alkyloxy, polyhal oCl. 6al kyl, carboxyl,

am nod . 6al kyl, mono- or di (C . 4al kyl Y&m noCl- 6al kyl , C1.6al kyl oxycar bonyl ,
hydr oxyd - 6al kyl, or a radical of formula z aryl wherein =Z is =0,

=CH C(=0) - NRbaR5b =CH2, =CH Cl-6alkyl, =N-OH or =N-0-C]-6alkyl; Qis a
radical of formula R4 R4 41 21 11 R-NXL Y1I-XI- Y R-NAk-X- R
-Alk-X -\ / (CH)a (CH2)2 (b-1) ~ (b-2) /\ /(b-33)) (b-4) vy," "r, -X1- Y
N-x2- Y C} B Xtomyoumd oPforaGHd, (1) (CH )V (b-5) (b-6) (b-7) (b-8) wherein AlK
is Cl.6al kanediyl; Y is a bivalent r/%?i cal of formula -NR2- or -CH(NR2R4)-;
X1 is NR4, S, S(=O, S(=0)2, 0, CHz, =0, C(=CH2), CH(OH), CH(CH3),
CH(OCH3), CH(SCH3), CH(NR5aRsh) CI-|2-(I’>QIR4 or NR4-CH2; X2 is a direct bond,

CH2, C(=0), NR4, Cl-4alkyl-NR 4, NR4-Nl- al:gk,_yl; tis2,3,40r5; uis
1,2,3,40r5; v is 2 or 3; and -93 er by %ac I.)hydrogen atomin ALk and the
carbocycl es and the heterocycl es def ifanra i‘'cals (b-3), (b-4), (b-5),

(b-6), (b-7) and (b-8). tionally be ®replaced. b ;. With the proviso
t hat when R8PF rH%dY‘@%V{gggdC&?mb%ﬁlkﬂP gEpary 4Tigg, metat 4 Iﬁf‘ *¥epl ace a hydrogen
atom i n t hesteregebereically isematic jerm degeof, wherein

-a'=a“-a =a - represents a radical of formula
-CH=CH-CH=CH- (a-1);
-N=CH-CH=CH- (a-2);
-CH=N-CH=CH- (a-3);
-CH=CH-N=CH- (a-4); or
-CH=CH-CH=N- (a-5);

wherein each hydrogen atom in the radicals (a-1), (a-2}), (a-3), (2-4) and (a-5) may
optionally be replaced by halo, C;_alkyl, nitro, amino, hydroxy,
Ci¢alkyloxy, polyhaloC,.¢alkyl, carboxyl, aminoC,.salkyl, mono- or
di(C,.4alkyl)aminoC, ealkyl, Cy.¢alkyloxycarbonyl, hydroxyC, salkyl, or a
radical of formula
: y4

A

wherein =Z is =0, =CH-C(=0)-NR*R>*, =CH,, =CH-C, ¢alkyl, =N-OH
or =N-0-C,_galkyl;
Q 1s a radical of formula

R4
R4 R 2 |
Re—N X'— 1/>_x1_
Rz-—lll-—AIk-—X'—— Rz—-lii—c(=0)--Alk'—X"— \ / ' Ny
(CH,), -
(b-1) (b-2) (b-3) (b-4)
y!  CH=x'— vl N—X— Y/ CH—x— Y]/\N—Xz—
N NG \/
(CHy), (CHz)y
(b-5) (b-6) (b-7) (b-8)

wherein Alk is C;.¢galkanediyl;
Y' is a bivalent radical of formula -NR*- or -CH(NR’R%)-;
X'is NR*, S, S(=0), $(=0),, O, CH,, C(=0), C(=CH,), CH(OH), CH(CH,),
CH(OCH;), CH(SCH3), CH(NR**R®®), CH,-NR* or NR*-CH,;
X% is a direct bond, CHz, C(=0), NR*, C\salkyl-NR*, NR*-C,_salkyl,
tis2,3,40r5;
uis1,2,3,4o0r5;
vis 2 or 3; and



nitrogen atom Gis a direct bond or Cl.|oal kanediyl; R is a nonocyclic
het erocycl e selected from pyridyl, pyrazinyl, pyridazinyl, pyrimdinyl,
pyrroly], imdazolyl and pyrazolyl; and each heterocycle nmay optionally be
substituted with 1 or where possible nore, such as 2, 3 or 4, substituents
sel ected from hal o, hydroxy, amino, cydno, carboxy, Cl.6a]kyl,

Cl. 6al kyl oxy, C.6al kylthio, C.6alkyloxyC.®6alkyl, aryl, arylCl. 6al kyl,
aryl d _6al kyl oxy, hydroxyd _6al kyl, nono- or di(Cl.6al kyl)am no, nono-or

di (C1. 6al kyl )am nod . 6al kyl , pol yhal od _6al kyl, d bal kyl car bonyl am no,
Cl. 6al kyl - S@Bem%ca(:h WdeeS@ZomRBAJk ar@ theahﬂbpbmltymdbbnybterooycxes@ﬁﬁﬁﬂscRSd
HQ( - CH2- CH2- O " -, inabals@uiZ)H24)Ob-5), (@b)ﬁhﬁ&y&h@&ys} folay -optidnal ) e ,

aryl C1_6al kyl OXY(r FO) HrithaRelpraRiRe 10 vitieh ®> 16 al drok y @) g4Ik Hoky CH2-

On-; each n inde ,
fZ)r nyl ,jyrrolidi nﬁ-{%ﬂ‘i@@é{gﬁogl ﬁilalce%hg %F%éﬁndl?%nty? @@Q%%I%Qieﬁla

substituted V\Ath %0@ substituted with N(R6)2 and
optional ly ‘tsﬁdér lthﬁ Yl ourt h substituent selected from anino,
hydroxy, C3R7¢ a:mapwﬂlc he@zoosxalewahé@dﬁom pypéyli Byrazinyl, Risridazanyl,

di (A _6al kyl ) gwiimadinyd pyselyk ymolegelat trahpyragalploandaeach hetedocycld mry opidaily
hydr ogen, hydbexyhstifitedabtkiyl or idier&pbddsiblomipre, angh 4512, Gadridy kulgstituents selected
ary1Cl. 6al ky! ey halMydﬁomaﬁa@gﬁeyar@ cABbxy/IC,QhIk nd Gtk G yd:,ﬁam@hl%'ib RS

and RSd each '”%Pﬁﬂgﬂﬁiéa}‘kﬁra? 1y, 'I@,%&P/Pfar@cﬁéﬁ pky, ]Pfdr &)‘é; )aé HMonoOr
a 156alkyl,

and4R5d t5akeRg0; ngﬁ %c}’l o1 améﬂ &g Gawm] d‘Gta H“IEI’EI n s
o e it e S b S
substi t ut ed WI T)- gfo g 27 aé}( ]" yoé‘é( Tr om

hal o, hydroxy© marak@wlkylw&%@h@at Kapg mw wa(%@pu@ apyno(-GH
Cl- 6al kyl oxy; Oai-bw ded that when Gis nethylene, and R is 2-pyri dyI
3- pyr| dos , &amtmﬂbpemdemyylscﬂym 3¢ pyrazi nyl or 5-nethyl-imdazol-4- yI and
-a' =a2- a3=aR?i4 ﬁydr@ﬁ%m@l‘)?@rfolwi@ﬂ, eiiperiRiey), Homsm peridiaylo Qs hey ] cafityl onal Iy be
repl aced by hygisBratediithN(R Babka] 920Kyl bstitheGWif Nﬂ@)hand %ﬁﬁﬂaa@y '\ﬁthcht her
than NN (b el fourhiubbtuedoicE RGeS arhin, Iyl :
HN-CH CH Ney Mbnealyr \pib&AD, Hhoto- oﬁﬁf{’tﬁ%k%&uﬁw
salkyloxycarbonylamino, aryl and aryloxy;
R?is hydrogen, hydroxy, Cy.salkyl, Ci.¢alkyloxy, arylC, salkyl or arylC ¢alkyloxy;
R*is hydrogen C lg-.alkyl or arylC,_galkyl;
R R*® R and R* each independently are hydrogen or C;¢alkyl; or
R>* and R5b or R* and R taken together form a bivalent radical of formula -(CHa)s-
wherein s is 4 or 5;
R® is hydrogen, C;.4alkyl, formyl, hydroxyC,_¢alkyl, Cj.salkylcarbonyl or
Cialkyloxycarbonyl;
aryl is phenyl or phenyl substituted with 1 or more, such as 2, 3 or 4, substituents
selected from halo, hydroxy, C;¢alkyl, hydroxyCjealkyl, polyhaloC,.salkyl, and
Cialkyloxy;
provided that when G is methylene, and R'is 2- pyndyl 3- pyrldzl 6-methyl-2-
pyridyl, 2-pyrazinyl or 5-methyl-imidazol-4-yl, and - -a'=a®-a’=a*- is -CH=CH-
CH=CH- wherein each hydrogen atom may optionally be replaced by hydroxy or C;.
(,alkyloxy, or -N=CH-CH=CH-, then Q is other than

o Yo s o s o

(CH°)0 or |

HZN—CHZBCHE_NO‘CHQ_ s HgN—CHg_CHQ_Nq—NH_ N
——(CHa)gor 1
]
H5C~CHy—0~C—HN—CH;~CHy~N NH—



-94- 2. A conpound as clained in claim1l wherein the follow ng restrictions
apply : when Qis R2-N,::~-Xr wherein Xr is NR4, 0, S, S(=0, S(=0)2, CH2,
C(=0, C(=CH2) or CH(CH3), then R is other than pyridyl, pyridyl
substituted with G -6al kyl, pyrimdinyl pyrazinyl, imdazolyl and

i mdazolyl substituted with O -6alkyl. 934 A conpound as clainmed in claim|l
wherein the follow ng restrictions apply : when Qis R2-NO x' wherein X is
NR4, 0, S, S(=0, S§(=0)2, CH2, C(=0), C(=CH2) or CH(CH3), then R is other
than pyridyl, pyridyl substituted with Cl-6al kyl, pyridyl substituted with
| or 2 CI. 6%] kyt exxypoyndras ziaped lrpylﬂmllwhelqayrtlmﬁoylpwsw)@sﬁrtcupedamlyh

Cr-6al kyl, imdazolyl and ifmdazolyl substituted with Cl-6al kyl. 4. A
conmpound as clwm m1 fein the following restrictions apply :
when Qis R -- erein is NR4, 0, S, S(=0, S(=0)2, CH2, C(=0,

Q(=CH2) or CH( GHigrein X'HENRR Oj S, S?(EtDQFS(Eb)@p, TRy, Cdx0), cm&o}gylor SHQSH futed with
Cl-6al kyl, pyr 'tmrmhaélothermy 1%%9 mLed%@hc

tituted
with G baI kyl [X?HZI X 1\%&8&% %Eﬁ d"é’{% sdﬁgm?‘ C%"U?ﬂ%}cwlﬁ%ﬁhertrﬁ&m1 | owi ng

restrictions a t han pyridyl,

pyri mdinyl, pyrazinyl daz i m dazol substituted with
Cr - 6al kyl . 6: m%tm&ioasz& LBeRiTHah B WG e MBIt SPDY R hg
restrictions a%% Ql R-- :-X'- wherein X2 is CH22oorraa dlrect
bond, then R tc%ésrRt'ﬁ 1 c’,fy‘l' pyridyl substituted with G -6al kyl,

pyrimdinyl, pyrazinyl,. and imdazolyl substituted with

Sl bal kyl 7. PSSt N @» 1900 -0 Ghs Ol & (O OEGHSGIRN | 5
sel ected from thgnR- {s[athqr than gyzidakhipyodgl subetitited with ¢ jalleylppyredildi  nyl

] ami no] -7 - netshbstituted with benz Cigdledoky, byydzjmpt fyrtdlylopyresllyl subtdtipyed witmol

t et r ahydr ochl o detkyhemadayeliyhire] imidazolyl substituted with Cj_galkyl.
2-[[2-[[1-(2-am noet hyl ) -4-pi peridi ny]]am no]-I H benzi m dazol -

1-yljmet hyI 3- L,lw% dinyl ] - 6-
chl oro- (4 1, %Y g?ﬂg&ﬁld asielgiflel ;ﬂaéléfﬁlm%rénqﬁé{b 13eélrsleznlcfao'g &2 am ne
- 95- rmnohydr atvehen(Q lg\IR{_’LN(Z a —3- rreth
yl butyl) - 4-pi peridinyl]-6-\chl ojo-1-[(6-
met hyl - 2- pyri di ny]) nmet hyI] benzi m dazol -2-am ne; ()-2-[[2-[(3-am no- 2-
hydr oxypr opyl ) ammn@g X 'His BRZOnS dH=z61), A=}, r@ﬂhﬂ(#% OO o8CH(CH),nol ; N [
1- ( 2- am noet hyltherdR pispehidrdhanypyridit, [pydd ¢ Psudbticaredotito €y )al oyl Bl didyl,

pyrazinyl, imidazolyl and imidazolyl substituted with C,alkyl.

5. A compound as claimed in claim ! wherein the following restrictions apply :
when Q is R2—N N—CH,-

then R! is other than pyridyl, pyrimidinyl, pyrazinyl, imidazolyl and imidazolyl
substituted with C;_galkyl.

6. A compound as claimed in claim 1 wherein the following restrictions apply :

when Q is R>—N N—X’—

wherein X* is CH; or a direct bond, then R' is other than pyridy}, pyridyl
substituted with C,.¢alkyl, pyrimidinyl, pyrazinyl, imidazoly! and imidazolyl
substituted with C;_galkyl.

7. A compound as claimed in claim 1 wherein the compound is selected from
(£)-2-[[2-[[1-(2-amino-3-methylbutyl)-4-piperidinyljamino]-7-methyl-1 H-
benzimidazol-1-ylJmethyl]-6-methy!-3-pyridinol tetrahydrochloride
monohydrate; 2-[[2-[[1-(2-aminoethy})-4-piperidinyl]amino]- 1 H-benzimidazol-
1-yl}methyl-3-pyridinol; ()-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-6-
chloro-1-[(1,4-dimethyl-/H-imidazol-5-yl)methyl}-1H-benzimidazol-2-amine



pyridi nyl ] met hyl ] -1 H benzi m dazol - 2-am ne tetrahydrochl oride di hydrate; ()-
N[ I - (2-amno-3-neth yl b utyl)-4-piperidinyl ]-1- [(2-ch 1 oro-1, 4-di
meth yl-1 H imdazol-5-yl)nmethyl]-IH benzim dazol - 2- am ne;
()-N-[2-(2-am no-3- nethyl butyl)-4-pi peii di nyl ]-6-chloro- | -
[(2-chloro-1,4-di nmeth yl-1 Hi m dazo$P>5-

yl)met hyl ] -1 H benzi m dazol - 2-am ne; ()-N[1-(2-am no-3-nethyl butyl)-4-

pi peridinyl]-6-methyl- | -[(6-methyl-2-pyridiny])methyl]-1 H benzim dazol -2-
am ne; ()-N-[1-(2-am nopropyl)-4-piperidi nyI] 1-1(3, 5 6-

e hydrat 6! O az'"ﬂ?‘fﬁ?‘tzﬂ'@m@t@e%h“})bm Sl AT Al SRR oLl @

t ri met hyl pyr azimgihylr2phigdinylmeteahiz] mb@azamld@o&a}mne N]-+D 2-[(2-{@ramuowthyl ) - 4-
Benat i dasol - 2 4 RYPEDSRRRI AR bag R L A b R TS Biamd -

met hyl butyl ) - 4-[b1(%@m1d06ﬂy‘ﬂ] -4-piperidinyl]-1-[[3- (2 ethoxyethoxy) 6-methyl-2-

-[3-am no-2- piﬁ @:}i ﬁ%ﬁ{ﬂéﬁ"ﬁﬁﬁ %l AR RirafYBrBGIbSAE AMU-ACHLY | de

trihydrate; 2-
pi peridinyl]a mm%mthlb@taBrWtMﬂdmyn L] Prabdorpt 1.4-@limeth Wl V H3-

Dy e nor et gk YRS iy ) Bl ioghot > (duRM gy ¢ ekt v1) -4 pi per
dinyl] amno] -7/- %/ H1 m dazo []f -3y1 -6-neth yl-
3-pyri di nol ; methy]bu yl)-4-piperidinyl]-6-chloro- I-[{2-chioro-1,4-dimethyl-1 H- 1m1dazol 5-

2-[[2-[[1-(2- anj qupm lﬂexﬁhﬁﬂhtéilzlb{ﬁﬂrﬂzn‘(ﬂoﬂl‘[ﬁ-@ﬂhﬁﬁ&ﬁ%&ﬁ&i&ﬁ{ 1)-4-
1H benzim dazol tL t hyl - i dinol tetrahydrochl oride 2-
propanol ate (1: p_]_ en 6 -hethyl- 1 n&e methyl 2 pyndmyl)mcthyl] 1H-benzimidazol-2-

()-2-[[2-[[1- (%nﬂm: rte?é)f [uephaﬁhi@.upwp)yiw pig@ﬁﬂivgl]w[@m -noj - 4-

PSR i S AR bR R A 2ﬁ*5@%§$t?%ha&%hﬁ)4d%2y|[][l (2

met hyl ] -1 6- 2netthyydratepyi)LM4[nQ2 atmﬁasahnethgmhm)r4¢@etnﬁidw]dle!(ﬁ 6-

Tt yi 1 SRRkt RS Bl BB AR N I o B 87
[ [ 1- (2- arpiperitinyi]-]- [{B - -plelpioethaxy) - raﬂmsﬂe?, pySdinyimstdéthy| - |

Z'[ m dazol b1en¥1]n% Eﬁ%c{ n]ung tﬂﬁgﬁ%'cp oﬁdpﬁ{l‘iygla@é)l(-» { fLrapyspaghi.ori de;

2-[[2
i-yl]
2.1 2-
H- ben
2-[[2-[[1-(2-am noe pi p

TH benzi m dazolmethylbpi Wmendmy&hﬁg ﬂsuwﬂrmﬁdmylhmtmw&rmﬁlmﬂaaé 2

monohydrat e; ()anﬁ é[tgt'rh{ylifc(cﬁrcgmen% AR Byl m%@]eyi)' flinyl] amino] - 1k

net hyl butyl ) -4 mpwfmﬂf{wnyl ﬂmﬁé yJH bPﬂle{l@ZﬁHﬁzlmezhmf%rraﬁthyl Jnethyl]-1 H

benzi m dazol - %@mm tetr&ﬁrdr@ehwrmér ¢9)-2- Oﬂli@@anﬁ:ﬂfiBiﬂl&ﬁym@M)Aﬂuat ernary

: 221nggun(r:|m ;2: egt(‘.)@ qcﬁgﬂﬂ]azmp?éﬂr{?&gae%—lm %ohsgj gﬁarylrl%n}c ?ryﬁmethylfg mctﬁy]

1- (2- am noet hyl3-peridinpk 2i{2-({1 HRaamhino¢thHh clpipeddif yli@hingl-6+dtHoro-4-methyl-
1H-benzimidazol-1-yljmethyl]-6-methyl-3-pyridinol tetrahydrochloride 2-
propanolate (1:1); ()-2-[[2-[[1-(2-amino-3-methylbutyl)-4-piperidinyljamino)-4-
methyl-1 H-benzimidazol- 1-yllmethyl]-6-methyl-3-pyridinol; (£)-2-[[2-[[1-(2-
aminopropyl)-4-piperidinyl}amino]-4-methyl-1 H-benzimidazol-1-yljmethyl]-6-
methyl-3-pyridinol tetrahydrochloride trihydrate; 2-[[2-[[1-(2-aminoethyl)-4-
piperidinyl]amino]-7-methyl-JH-benzimidazol- I-ylJmethyl]-6-methyi-3-
pyridinol tetrahydrochlonde dihydrate; 2-[[2-[[1-(2-aminoethyl)-4-
piperidinyl}amino]}-6-bromo-4-methyl-/ H-benzimidazol-1-ylImethyl}-6-methyl-
3-pyridinol tetrahydrochloride; 2-[[2-[[1-(2-aminoethyl)-4-piperidinylJamino}-
IH-benzimidazol-1-yllmethyl}-6-methyl-3-pyridinol tetrahydrochloride
monohydrate; (+)-2-[[2-[[1-(2-amino-3-methylbutyl})-4-piperidinylJamino}-1H-
benzimidazol-1-ylJmethyl}-6-methyl-3-pyridinol; (£)-N-[1-(2-amino-3-
methylbutyl)-4-piperidinyi]-4-methyl-1-{(6-methyl-2-pyridinyl)methyl]-1H-
benzimidazol-2-amine;



benzi m dazol - 1-yl]nmethyl]-6-nethyl-3-pyridinol tetrahydrochloride
tetrahydrate; N-[I-(2-am noethyl)-4-piperidinyl]-I1-[(2,4-dinethyl-5-
oxazol y] ) met hyl ] -] H-benzi m dazol - 2-am ne; N-[1-(2-anm noethyl)-4-

pi peridinyl]-1-[(2,5-di nethyl -4-ox azol a/l )nmet hyl ] -1 H benzi m dazol - 2- am ne
tri hydrochl ori de nonohydrate; 4-[[3-[[5%net hoxynet hyl ) - 2-furanyl ] net hyl | -
3H i m dazo[ 4, 5-b] pyri di ne-2-yl ] met hyl ] - 1- pi peri di neet anam ne; N[ 1-(2-

am noet hyl ) - 4-pi peridinyl]-1-[(5-methyl -3-isoxazoly])nethyl]-1H benzi m dazol
- 2-amne trihydrochl ori de nonohydr at e;

N-[ | - (2- ami noetarprbdrug; Niopedd, ddditidbn sdit, quaternary amine, metal complex and

[ (2- met hyl - 5- oxazedcybmigailpYddmerid-feanzieresfazol - 2- am ne nonohydrate; N-[1-
(2-am noethyl) 4-pi peridinyl ]-1-[(2-methyl-5-oxazolyl)methyl]-IH

benzi m dazolg- ri de nonohydrate; N-[1-(2-am noethyl)-4-
pi peridinyl ] 3 f@ﬁo@d@{eﬂf@ff -ngxazol yl)nmet hyl ] - 3H-i m dazo

[ 4, 5- b] pyri di n-2-{[2aitil #{2-aminoethyl)-4-piperidinyl Jamino]-5-chloro-7-methyl-1 H-

4-[[3-[(2-neth ,

yl][ Let L§/| ] b p?“%?‘g@?%é&‘ﬁ]% murﬁéﬁ’f'? ?Qﬁnﬁ‘hgté&ﬁ%@‘%ﬂ‘%n dinyl]-1-(4-
t hi azol yl met hy|t9tra'bmdtﬂé¢iﬁ Mﬂ%rammozﬂmﬁ ~h@peridinyl]-1- [(24 dimet yl 5-

N[ 1- (2- t -

6l 5yl et hy Py A i peYiidarol b AnRRE NI 12 Snfiddl

5- [[2 [[1-(2- arﬂlPFtb"élﬂW] ¥ =@ Pridiraeth - wﬁezwmeﬂwﬂmbémxm@a@bumme
| hyl - 2-
1-yl ] met hy Qﬁﬁ}zc%aﬂsﬁ&@%noh?aﬂa@éﬂuq[pggtgéé@gm% QlfﬁranPi]{nem_yuH

1- (2-am noet hyI 4- pi per| di nqu]*l
benzi m dazol - HageltayRipyeE I"6'r% ﬂémﬁ‘ﬁMHWH‘rpﬁﬁlémeﬂiaﬁnlmF{ M-[1-(2-

(di net gy] am Eo)fmﬁnéélhﬁ}-qlp(% :11[($ gﬂreﬂ%ﬂz.’i 1'%%6!511)11?&5@ ﬂ?ﬁ-ﬂ?ﬂzlmﬂdazoii
bi peri dineet hanam e | A SIS ORIV iR oPaneal e (1 1
|1H[ g- (rlri, éédiolrtg-hm}lﬂﬂbﬁml)w@nmﬂwl] amb&ﬁlmﬁadeolgfammaleh;ai:bhydr]a&nNn[Q} -
VA A1 =V {l |.- 2~ X
L[ 1-[(2- et hé?”-a“ﬁ‘-‘%"iqﬁ%I%TP%}]’%“nﬁﬂ@ (e %&Sé’mﬁﬁ%ﬁ}f‘fﬁét hyl -1
i peri di neet hdwanimdazoN2{aniiné Zrih]mdmddt)hght )nonohqu:reueu N-[1-(2-aminoethyl)-4-
1-[ (2- ) i - aMd Qe . |
i F[y:%] [ (3[ g Sk é%g.g& -g- f\z_g g rHPJq fﬁ]){lﬁ}ﬁﬁfyqlﬁ%ﬂldago@@-ﬂﬁynﬁﬁw
met hyl - 3Hi m damipe, %L[B][b%rmeﬂwﬁeomy )mﬁm&]r H-ipligazol 4 dpidioy| ate; 1, 1-
met hyl et hyl fyqnﬂeu&zlg)ll #:e?raé 25 _Aa%&hﬁmmi £ Wc]e‘tl@‘lm&@@ndégl]— -

i
yridinyl]meth am no- ﬁ&d{ldl car ate et hyl
[[ 1-[(3-ani ﬁbwzolpfmtmwr#mzwadﬁqu# paes Mrlda mmtharﬁ-nwn@nybr
NI- Fi” g' nefﬁr lbolst @qy} 1,2,4-oxadiazol-3- yl){jnethyl] -1H-benzimidazol-2- armge I b

net hy lm azol - i nyl car bon
| ) - 4- pi peri di ﬁa QCh %‘i’édﬁzgﬁ -HRINget ybd% %’Féﬂ‘“ggfupnp‘ﬁj}iternary am ne,
netal conpl ex andzmaaﬁoquhpmtb@lu-ysxammethmoﬂ aemhyaleamwnde&hhfdrmnpound as

claimed in anyctqe(z%ﬁm%cl)&i)m-4-plpen08 nyl?l ['(13'S {srgygzliz%iyrf)emethyl]—IH-
benzimidazol-2-amine trihydrochloride monohydrate; 4-[1-[[2-

[
enzi
1-1
eri
|

r

4
di
4-
di
p
4-
p
y

(dimethylamino)-4-thiazolylJmethyl]-7 H-benzimidazol-2-yl]Jmethyl]-1-
piperidineethanamine tetrahydrochloride monohydrate 2-propanolate (1:1); ethyl
5-[[2-[{1-[2-[[(1,1-dimethylethoxy)carbonylJamino]ethyl]-4-piperidinylJamino]-
1H-benzimidazol-1-yllmethyl]-2-methyl-4-oxazolecarboxylate; 4-[[1-[(2-methyi-
4-thiazolyl)methyl]-1H-benzimidazol-2-ylJmethyl]-I-piperidineethanamine; N-
{1-(2-aminoethyl)-4-piperidinyl]-1-[(2-methyi-3-furanyl)methyl)-/ H-
benzimidazol-2-amine; ethyl 4-[[3-[(3-hydroxy-6-methyl-2-pyridinyl)methyl}-7-
methyl-3H-imidazo[4,5-b]pyridine-2-yl]lamino}-1-piperidinecarboxylate; 1,1~
dimethylethyl 4-[[1-[[3-[2-(dimethylamino)ethoxy]-6-methyl-2-
pyridinyilmethyl]-7 H-benzimidazol-2-ylJamino- 1-piperidinecarboxylate; ethyl
4-[{1-[(3-amino-2-pyridinylymethyl}-1 H-benzimidazol-2-ylJamino]-1-



10. A pharmaceutical conposition conprising a pharnmaceutically acceptable
carrier and as active ingredient a therapeutically effective anount of a
conpound as clainmed in claiml or claim8. 11. A process of preparing a
conposition as claimed in claim 10 characterized in that a pharmaceutically
acceptable carrier is intimtely mxed-%Wth a therapeutically effective
anount of a conpound as clained in claim1 or claim8. 12. A process of
preparing a conpound as claimed in claim1, characterized by a) reacting an
internediate of forrmula (I1-a) or (Il-b) with an internediate of formula
(11'1) HR -G W{ N 1 I B P (1)
INY a \a3 N a4,,;51p9(n | i g\afboﬁﬁalta N%lh@é%éthgz @gérillgw)afﬁge%?&%o} gle)?ﬁ]g%j as in
claim1, and WpPY rn@caab@mlrérmmndmavnmg group, in the presence of a

sui t abl e base amprodnigaNsexida abidition aglt,iquateirmazy amirs, iImataltcontplexdant ot ect i ng an
i nternedi at e ofstéresdhghrcally\3om& foldn thére€d. G Nya Nyal P-Q < I3 IN HQl~\ 13
4~a N\\ a N: aa (IV) (I'-a) wth R, G and -a'=a2-a3=a4- defined as
inclaiml, HQ bei ng defined as Q according to claim1l1 provided that R2

o1 at | east one, B SRl AL UBMed' R NI 310 ToPSILA Aot ve oroup

c) deprotecting ang cinganin

10. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredient a therapeutically effective amount of 2 compound as
claimed in claim 1 or claim 8.

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 claimed in claim 1 or claim 8.

12. 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 (IID)

] RI—G—Ww,

1
ﬂ
a (i“) Vs
Q—<\ I 4 A:g \ G\ ]

a ()

(1I-b)
with Rl, 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 (IV)



R R GG Nvala? Na~-a3 P-Qa(CH=CH) _ Il 13 HQ~\ Naaa3 aa (IV-a)
(I'-a) with R, G and -a' =a2-a3=a4- defined as in claim1, HQ being
defined as Q accor di ng to claim1 provided that R2 or at | east one R6
substituent is hydrogen, Q a(CH=CH) being defined as Q provided that Q
conprises an unsaturated bond, and P b¥-ng a protective group d)
deprotecting an internedi ate of formula (V) RR OGG Nala> Nvaa NQ " 1
-~ H2N Q@ <\ 'l ~3 / Nad~a Nad4~a 0 (V) (I'-a-1) wth R, G and

-a' =a2-a3=a4- defined as in claiml, and H2ZN Q@ being defined as Q
according to claim1 govided that both R6 substRtuents are hydrogen or R2
and R4 are both hydgogen; e) deprotecting an Uﬁtermedl ate of formula (VI)
~RLR GG P Na2 a~%1N-Q2~\II3HZN-Q 3, PAN 4~a Nada

(M) (1'-a-1) ant -a' =a2-a3= a4- a%’in claim1, and
H2N- Q2 bei ng dﬁ%lﬁ%& qo tcording to ng to cl ani*n_K w,diad that both R6
substituents are hydrdgensbr R2 and R4 are bot N hyt" ogen, and P being a
protective group; f) de tecting an |nterrred|ate of formula (VII) or (V1)

ro
-99- GRGR Nva4. ~-|g a1~agfglg - 1113 > (oH)--
with R!, G, and -a'=a*-a"=a"- de 1ned as in claim 1, H-Q; being defined as Q

according to claim 1 provided that R or at least one R® substituent is hydrogen,
and P being a protective group;

c) deprotecting and reducing an intermediate of formula (IV-a)
R‘ R!
1 \ 1

a
a
—Q a(CH:CH)—<\ I !

& N
{av- a) (I-2)
with R!, G, and -a'=a’-a’=a"*- defmed as in claim 1, H- Ql being defined as Q
according to claim ! provided that R? or at least one R® substituent is hydrogen,
Q12.(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)

o
s
= A,
7

1 1
/ R / R
G G
\ 1 \ al
N N2 N X2
N—'Qz—<\ I |3 —_— H'_:,N—Qo—'<\ I ) z|13
N 470 N &

(V) (I-a-1)
with R', G, and _a'=a’-a’=a’- defined as in clalm 1, and H;N-Q, being defmed as
Q according to claim 1 provided that both R® substituents are hydrogen or R? and
R* are both hydrogen;

e} deprotecting an intermediate of formula (VI)

Rl 1
G/R
] \ ]
a a2 N a‘§a2
N—Qo—<\ ) A , —— HgN—Qg—<\ I ) l3
4/ N 4/

(V) (I-a-1)
with R', G, and -a'=a’-a’=a*- defined as in claim 1, and H,N-Q; being defined as
Q according to claim 1 provided that both R® substituents are hydrogen or R* and
R* are both hydrogen, and P being a protective group;

f) deprotecting an intermediate of formula (VII) or (VIII)



3 NaNqgaa' aa (Ml) (I"-a-2) GR GR al at P\ Ny\a NVia, P
NQ (OP)---< 11 130 HNQ (OH)--~3 Na4f a Naa%a (MI1) (I'-a-1-1)
with R, G and -a' =a2-a3=a4- defined as in claiml, HQL (OH being defined
as Q according to claim1l provided that R2 or at | east one R6 substituent
is hydrogen and provided that Q conpri-®%s a hydroxy moiety, HZN Q(CH)
being defined as Q according to claim1l provided that both R6 substituents
are hydrogen or R2 and R4 are both hydrogen and provided that Q conprises a
hydroxy noiety, and P being a protective group; g) am nation of an
internediate of formula (IRX) RN R Na~, amnation GNrt , (O=)Q@\ \13

HZN- QBH{ ~ | I3NaaNaGaa (IX) (r-a-1.2) wth F\’G/G and -a' =a2- a3=a4-
defined as in claiml1, a Hbelng defi ned asQ gcoreing to claiml
provided that both R6__L{) Itu?nts are hydro e 0% gz Rﬁ‘aare both

hydr ogen, and tlhth:QIPbon\ad acelt 1o the nit nOF § R6, R2
and R4 substituents contdf | east one hydrogen Yhe 4resence of a

sui tabl e am nation reagent h) reduci ng an intermedi ate of formula (X) GR
GRt N aa2 reduction Na\a2 (K& Q4-<N H N-CH Q4---~a NI F23f (X

(I"-a-1-3) wth Rl, G andR'a =a2- a3=a4- defined asmp:‘lalml and

H2N- CH2- 4 Dbei ng
a
N—Q-) (0P)—<\ I 13 —_— HyN— OH)—<\ I
(vin) T-a-1-1)

4
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 provided that Q comprises a hydroxy moiety, H;N-Q,:(OH) being defined as
Q according to claim 1 provided that both R® substituents are hydrogen or R? and
R* are both hydrogen and provided that Q comprises a hydroxy moiety, and P
being a protective group;

g) . amination of an intermediate of formula (IX)
R’ R!

V4
G/ G

N TN amination N a‘\ )
(0=) - H':N-Q3H‘< l
BN I B NN e

N g

(IX) a-1-2)
with R!, G, and -a'=a’-a’=a’- defined as in claim 1, and H,N- Q3H being defmed
as Q accordmg 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 amination reagent;

1

h) reducing an intermediate of formula (X)

NIa\\\az reduction N | N2
NC—Qs—4\ I3 —»  HyN—CH;—Qy \ |

2 2 3
NN 0

X) (Ia-1-3)
withR!, G, and -a’=a’-a’=a"- defined as in claim 1, and H,N-CH;3-Q4 being
defined as Q according to claim 1 provided that Q comprises a -CH;-NH;
moiety, in the presence of a suitable reducing agent;

1) reducing an intermediate of formula (X-a)



defined as Q according to claim1 provided that Q conprises a -CH2-NH2

noi ety, in the presence of a suitable reducing agent; i) reducing an
internediate of formula (X-a) -100 R-"C 1 -6alkyl-OH /R 1-C |

-6al kyl oxyCl-Galkyl G G N a,~' a2 reduction NaZ-~"a2 NC-X4--( \ a" k O
HNCH X---( 11 13 N a' a amoni a/ C1:168d kyl OH N a4'a (X-a) (l'-a-1-3-1)
wth G and -al =a2-a3=a4- defined as in claiml1, H2N CH2- bei ng defined as
Q according to claim1 provided that Q conprises a -CH2-NH2 noiety, and R
being defined as R according to claim1 provided that it conprises at |east
one substituent, in thé—pce@e)mee)mf a suitabl e reduci r}g—agg@;nkyaml -amjit abl e
solvent; j) am natlonoof an |nterrred| ate of formula ()@) / R GR O NXa~

N ]~\a2 -<\ . %Ia-~CH Q@' 313 a4-al\Naq|
(1"-a-1-3-2) g}@ _{ anfFergiery o a3 a4 def T‘i‘ claim1, and
H2N- CH2- CHOH- \bej n B |ne cl 1lprovi ded t hat
Q conprises a CH- CHd“-I— (Nr@nmm@@ysalhﬂpfﬂhe presencéJ & suitabl e

am nation reagent; reacting an internedi ate of formJIa (Xllg with formc
acid, formam de and amﬁSﬁ?a GR GR |\ Na\a2 |l Nlag3!
Cr-4a|kyI-II-CH Q-<\ I3 INHCQ~13 ONa4~a Naga (I'-b) (XII) with

R, G and -a' st @3matia'<fld a8d definddasah ajaim i, HANACH, Q¥ QlefiRdng Q

defined as Q a%%@cFrQin%Qo kil laibr@videﬂ R (FESpiRE aFEHINTB] mbfey land e RO

substi tuent being defined as R' according to claim 1 provided that it comprises at least one
substituent, in the presence of a suitable reducing agent and suitable solvent;

j) amination of an intermediate of formula (XI)

1 R!
G/R <4
\ 1 \I\I a]
0 N a\\a §a2
2\ s —_— ST - —0,
CHy Q4_<\I |3 HN—CH;—CHOH—CHy Q4_<\ I /1313
N 478 N o

a
I'-a-1-3-2
(X1) e )

with R}, G, and -a'=a’-a%za’- defined as in claim 1, and HN-CH,;-CHOH-CH>-
Q¢ being defined as Q according to claim 1 provided that Q comprises a
CH,-CHOH-CH»-NH; moiety, in the presence of a suitable amination reagent;

k) reacting an intermediate of formula (XII) with formic acid, formamide and

ammonia
1 1
G/R ' G/R
5 ol O \ al
N2 I (N N
Cr4ﬂU<)'1_ﬁ"CH2""Ql_<\ l z|13 =N l P E|13
N e N 4~
0 a :
(I-b)

(XN
withR', G, and -a'=a’-a’=a*- defined as in claim 1, and H-C(=0)-Q, being
defined as Q according to claim 1 provided that R? or at least one R substituent
is formyl;

1) amination of an intermediate of formula (XIII) by reaction with an intermediate
of formula (XIV)



is fornyl; 1) amnation of an internmediate of fornmula (XI1I1) by reaction
with an internediate of formula (XIV) -101- Rt R GG N aka, amnation N a
2 (0=)®\ | 13 + Rea-NH2 RZ'-NHHQS N <\/\ 13 a~a (Xf) (XIV) (I'-c) with
R, G and -a' =a2-a3=a4- defined as in claim1, and Rea- NH HQS bei ng
defined as Q according to claim1 provildéd that R2 is other than hydrogen
and is represented by Rea, R4 is hydrogen, and the carbon atom adjacent to
the nitrogen atomcarrying the R and R4 substituents, carries also at |east
one hydrogen atom in the presence of a suitable reducing agent; m
reduci ng an intermnedi gRb of formula (X)) RR GG Na~ , reductl{,on N a
(R6), N7(Ct-gal kyl )- Nk HQB' Q 11 V13 r (R6)2N ~(Ct-gal kyl) - NH HO\ | -13
C(=0) OCl1- 4al kyl N aj,%] a \gg-l N aa~ (XV) (P-C1) wwith R, G and
-a' =a2- a3=a4- d@f_' ng&a i n¥¢l ai m 1, and ( Renmtpi &t _gal kyl ) CH N HQD
bei ng defined d ‘bSa orlfli nglst & cl &mrifHs pFUVi"d'é‘d‘TfTatR%H—sH@%r It hai,
hydrogen and i s represéent by Ct-loalkyl substituted with N né*w t h
hydr oxy, and the car bogxﬁf om carryi nglIMye hydroxy, carries also tyv%
hydr ogen atons, and provi Jed that R4 is hydrogen, and the car bonlatom
adjacent to the nitrogen atomcarrying the R2 and R4 substituents, carries
al so at |east ongithRArGgeE -at-afm’wi't defmed uk irablaim Neswt R FINHAgOR beinp)
deprotecting an defihgd BEQI RESdRfg bl BploXded thdR is 8heP that h¥drdben afd O P) w
(AAGH, R R li?ré%}@sented by Rza, R*is hgdrogen, and the carbon atom adjacent to the

nitrogen atom carrying the R* and R* substituents, carries also at least one

hydrogen atom, in the presence of a suitable reducing agent;

m) reducing an intermediate of formula (XV)

/R1 /R1
G\ 1 . G\ 1
N x,2 Teduction N N2
(Rﬁ)zN;(C,-galkyl)—NH—HQ5‘<\ I | g > (RG)QN——;(Cl-galky])—NH—HQS-<\ I |3
C(=0)0C;-atkyl N A28 CH,O0H N 4
(XV) I-c-1)

with Rl, G, and -a'=a’-a’=a* defined as in claim 1,and
(R®),N-[(C1_salkyl)CH,OH]-NH-HQs bein g defined as Q according to claim 1
provided that R? is other than hydrogen and is represented by C;.jpalkyl
substituted with N(R), 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,

n) deprotecting an intermediate of formula (XVI), (XVI-a) or (XVI-b)
(A—0—P),, (A—0O—H),,



GG \'\'t NYa~>Nra~2P-Q~-NHQ~\ 3 a4~a N'"" 4a (XVI) (1'-d)
-102- PI-0 OH O- Al AOHA ~-RRa A~Ra®" GG t Nal Nva~a2 P-Q- 13
HQIl al3 Nay aN4l-a (XVl-a) I-\ OH o Al AOH | A-A

Ra AOP/Ra-A-OH GG \'t \'t Na2 Na\la2z P-Q-<NI3 HOQNa 3 a aa

(XVI-b) (1'-d-2) wth G and -at=a2-a3d®aa- defined as in claiml, and H QL
bei ng defined as Q according to claiml1 provided that R2 or at | east one R6
substituent is hydrogen, and Rta-(A-OH),, RRa -(A-OH2 and RRa"-(A-OH3
being defined as R according to claim1l provided that RL is substituted
W th hydroxy, hydroxy@ 6al kyl, or HQ(-CH2-CH2-Q) 'y, with w being an

integer from1l to 4 land,P or Pt belngaswtabl roetlng group, with a
suitable acid. o) anmigat | on of an internediate otq orrrua(XVII) R R OG
Cl-aal kyl-O-11-Alk-X - ;F»II | + RRRN-H - >I'~22I'-2al\|—,1R Al k-X3--Q TI ~3
A N
a’ \az
P—Q5—<\:[ |, ————— m—q \I I3
X 72 N aa”a
(XVi-a) (1-d-1)
Pi—0
1A ~H
o, A | A—O0—H
Ao D
/s /
G G
N _alL N2k
2 Xy?
P—Q;_‘<\ I |3 — H"'"Q]'—<\ I |3
a(/a N ret
(XV1-b) (r-d-2)

with G, and -a'=a%-a’=a*- defined as m claim 1, and H- Q1 being defined as Q
according to claim 1 provided that R? or at least one R® substituent is
hydiogen and R'-(A-O-H),, R**-(A-O- H)2 and R -(A-O-H); being defined
as R’ according to claim 1 provided that R' is substituted with hydroxy,
hydroxyCi.¢alkyl, 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.

0) amination of an intermediate of formula (XVII)

1 ) R}
/R . G/
q \
\ al N a]
N N,? R
C1-4alkyl—-o—c-A1k——x‘—-<\ I |+ R RZR‘N—H ——» HQR“N—ﬁ-Alk—XI_ <\ | J]s
(|:|) N a4 Z 4 O N a(,
(XVIHI)
(xvn) (I-e)

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)



N~a ONas/ Oa (XVIll) (Xv 11) (I'-e) wth R, G -at=a2-a3=aa-, Ak,
X R2 and R4 defined as in claiml1, in the presence of a suitable am nation
agent; p) am nation of an intermediate of fornmula (XIX) -103- RL G1 O Il
NYa ~Z*a'- H CCl-3al kyl -NR4<\ 11 13+Q@N-H (XIX) Nadl~ a (XX) GRL 1 Nya%
., BN-CH -Cl-3a]kyl -NR 4---C 11 13 N/8~a (11-P) with R, G and

-al =a2-a3=a4- defined as in claiml1l, and Q6N CH2- Cl-3al kyl -NR 4 bei ng
defined as Q according to claim| provided that in the definition of Q X2
is C2-4alkyl-NrR4, in the presence of a suitable am nation agent; and., if
desired, converting conpounds of Rformula (1') into each other following art-
known transformations, and furtdier, if desired, converti ng the conpounds of
formula (1'), inbo a therapeut?‘]\pally active non-toxic acid addition salt by

treatment with anll acid, or_jnt |tr$e?’apeutically active non-toxic base
'tl<\a

addition salt By Créasteht R basp, W EonVersery, conyerting the acid
addition salt formi ntg(,g(re fred basd by &kgat ment with alRali, or
converting the base addition salt into the free acid by tcteatm;nt W th

acid; and, if desired, preparing stereochemcally isomeric et al
conpl exes, quaternary am nes or N-oxi deghetRs—Chakaeing A |)r odHct
containing (a) a conpound as defined in claiml1l or 8, and et her

antiviral conpound, as a comnbined preparation for sinultaneous,® separate or
sequential use in the treatnent or the prevertpon of viral infections. 14. A

phar maceut i cal vieROSG tandnaeafrat-Zadi definad phar ¢Taipe Uf QY- GHCE DIADINRar ri er
and as active iggHLdbfRel %s (PccardiiduAth Pprodedddnpat ih hdetinidn OF Q8% and (b)
anot her anti vi r@l ,BTREUNH the presence of a suitable amination agent;

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 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.

13. A product containing (a) a compound as defined in claim 1 or 8, and (b) another
antiviral compound, as a combined preparation for simultaneous, separate or
sequential use in the treatment or the prevention of viral infections.

14. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredients (a) a compound as defined in claim 1 or 8, and (b)
another antiviral compound.



