-1 RESPI RATORY SYNCYTI AL VI RUS REPLI CATI ON | NHI BI TORS The present invention
is concerned with benzi m dazol es and i m dazopyri di 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
medi ci ne. Human RSV or Respiratory Syncytial Virus is a large RNA virus,
menber of the famly 10 of Paramnyxoviridae, subfam |y pneunovirinae
together with bovine RSV virus. Human RSV is responsible for a spectrum of
respiratory tract diseases in people of all ages throughout the world. It
is the maj or causeREBSPIRAWIORY SYNCHYATAY VIRUSKREPLICATHON MHIBAYPRS nf ancy and
chi | dhood. Over half of all infants encounter RSV in their first year of
life, and alnost all within their first two years. The infection in young
children can cause 15 |lung damage that persists for years and may
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The present invention concer REMUSE compoun facture of
a and B.

25
Today only three drugs have been approved for use against RSV infection. Ribavirin, a
nucleoside analogue, provides an aerosol treatment for serious RSV infection in
hospitalized children. The aerosol route of administration, the toxicity (risk of
teratogenicity), the cost and the highly variable efficacy limit its use. The other two

30 drugs, RespiGam® and palivizumab, polyclonal and monoclonal antibody

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

Other attempts to develop a safe and effective RSV vaccine have all met with failure

thus far. Inactivated vaccines failed to protect against disease, and in fact in some cases
35 enhanced disease during subsequent infection. Life anenuated 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.



medi canment for treating viral infections, wherein the conpound is a
conpound of formula 10 a prodrug, N-oxide, addition salt, quaternary

am ne, netal conplex and stereochemcally isoneric formthereof, wherein
-a' =a2-a3=a4- represents a bivalent radical of fornula 15

-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 atomin the
radicals (a-1), (a-2), (a-3), (a-4) and (a-5) nmay 20 optionally be

repl aced by halo, C3-(,alkyl, nitro, am fe, hydroxy, Cl.6alkyl oxy,

pol yhal oC | -6al kyl, carboxyl, am noCl-(al kyl, nono- or

di (Cl- 4al kyl ) &H-HOO05 885 KBP-A-CI0%030 Kk FPoxg e 45 0ONHP-Alykagy C1- 6al kyl , or a
radi cal of for]:_rp,u‘]\@ | CHZ
=CH- C1- 6al kyI 7@])3 %% }’tp A g]e%s E’P ’;0?”9’ %%O%FQ)‘% l\ﬁgr’nu gaR4 4 4
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N X2- (CH2);, (Cdhin 6) (b-7) (b-8) wherein Ak |s Cl 6al kanedi yl ;
Y' is a bi vsal gnt ra Flgggmsééjforrrula NR2- or --CH(NR2R4)-; X is NR4, S,

S(=0, S(=0)2, 0, CH2, C(=0), C(=CH2), CH(OH), CH(CH3), 5 CH( OCCH3) ,
CH( SCH3), CH( NS ARSI INCRRLoRRANCSs KRASOpER copmoiny! far Bie manefateedf a CH2, C(=0)
NR4, C1 al kyl -nditambiitforGledanhdial infections, wherein the compound is a compound of

formula

1
/R

e I N ®

a prodrug, N-oxide, addition salt, quaternary amine, metal complex and

10

stcrcochcmica]ly isomeric form thereof, wherein
2 ,3_ 4

-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=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
20 optionally be replaced by halo, Cy_salkyl, nitro, amino, hydroxy,

Ci.e2lkyloxy, polyhaloC.salkyl, carboxyl, aminoC,.¢alkyl, mono- or
di(C,.salkyl}aminoC, ¢alkyl, C|.salkylox ycarbonyl, hydroxyC, ¢alkyl, or a

radical of formula

aryl
25 wherein =Z is =0, =CH-C(=0)-NR*R”®, =CH,, =CH-C, salkyl, =N-OH or
=N-0-C).¢alkyl;
QQ 15 a radical of formula
R4
K R S R T N

R¥—N—Alk—~xl—  RI—N—C(=0)—Alk—X '— \W/ % (Chy)

{CHy), ’

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



tis2,3,40r5; uis 1,2,3,40r5;, v is 2 or 3; and 10 whereby each hydrogen
atomin Ak and the carbocycles and the heterocycles defined in radicals
(b-3), (b-4), (b-5), (b-6), (b-7) and (b-8) nmay optionally be replaced by
R3; with the proviso that when R3 is hydroxy or Cl.6al kyl oxy, then R3 can
not replace a hydrogen atomin the a position relative to a nitrogen atom
Gis a direct bond or Cl1_]Oal kanediyl; 15 R is a nonocyclic heterocycle
sel ected from pi peridinyl, piperazinyl, pyridyl, pyrazinyl, pyridazinyl,
pyrimdinyl, pyrrolyl, furanyl, tetrahydfofuranyl, thienyl, oxazolyl,

t hi azolyl, imdazolyl, pyrazolyl, isoxazolyl, oxadiazolyl, and
i sot hi azol yl ; each . terocycl may opti onﬁ’l/ly\\be substituted with 1
or where possi Q:HIIRr_e hN-asﬁ-z or Ch—x'substit uepte’sel ected from

hal o, hydroxy, \?n cyangd ear boxy Cl/6al kyl , \20_€1 6al kyl oxy,
G _6al kyl thi o, *Bal kyl oxyCI 6al kyl, aryl, aryl d.6al kyl,

aryl C, - 6al kyl ory#_ hydroxy@ gbal kyl, mgpro-or di (Clgpgal kyl ) am no, nono-or
di (C1. 6al kyl ) am nod . 6al kyl , pol yhal oCl1- 6al kyl, C1. 6al kyl car bonyl am no,

Cl. 6al kyl - SOZmMNRR Ak i@ty anégd- 5¢c-, Cl. 6al kyI oxycar bonyl, -( O) NRscRI d,
HO( - CH2- CH2- O) " - o"., Cl al ky! - CH2-O) " -

aryl d . 6al kyl oxy(- 0212‘32&" "Calo frampg Ab! _c?f@éf{zﬁ
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Cl. l1oal kyl subst i tu%(e’d“\}ﬁefﬁ Q&éﬁbr ?ébﬁﬁﬁyf)%% ‘g‘“‘\,\fkéfc;nd third or
fourth substituent sieRettedSf rom 30 am no, hydroxy, C3_7cycl oal kyI ,
C2. sal kanedi yl, pi pgfql ldbnyh,orgnno or di (Cl1. 6al kyl') am no,
Cl1_bal kyl oxycar bonyl am n ?%r and aryloxy; R3 is hydrogen, hydroxy,

afyl Cl.

Cl. 6alky), Cl.6al kyl’&)gyor 6al kyl or aryl Cl. 6al kyl oxy; R4 is
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t herapeutically
or 4, substituents selected from halo hydroxy, amino, cyano, carboxy, C,salkyl,

20 Ci.salkyloxy, Cyealkylthio, C; ¢alkyloxyC,.salkyl, aryl, arylCi.galkyl,
arylCy.salkyloxy, hydroxyC,.salkyl, mono-or di(Cj.salkyl)amino, mono-or
di(C).¢alkyl)aminoC).¢alkyl, polyhaloC).¢alkyl, C).ealkylcarbonylamino, C.ealkyl-
SO,-NR*-, aryl-S0,-NR*-, C, salkyloxycarbonyl, -C(=0)-NR*R*’, HO(-CH,-CH-
O)y-, halo(-CH;-CH;-O)y-, Cysalkyloxy(-CH;-CH3-O),-, arylC,.salkyloxy(-CHz-

25 CH,-0),- and mono-or di(Cy_salkylamino(-CHy-CH3-0)y-;

each n independentlyis 1,2, 3 or 4;

R? is hydrogen, formyl, C).salkyicarbonyl, Hetcarbonyl, pyrrolidinyl, piperidinyl,
homopiperidinyl, C3_scycloalkyl substituted with N(R®),, or C,.1palkyl substituted
with N(Rﬁ)z and optionally with a second, third or fourth substituent selected from

30 amino, hydroxy, Cs scycloalkyl, C;.salkanediyl, piperidiny], mono-or
di(C,salkyl)amino, C, ¢alkyloxycarbonylamino, aryl and aryloxy;

R*is hydrogen, hydroxy, Ci.salkyl, C,.salkyloxy, aryIC1.6alkyl or arylC, galkyloxy;

R* is hydrogen, C,.salkyl or arylCy galkyl;



conpound of forrmula (I) or a prodrug thereof, a N-oxide form a

phar maceutically 15 acceptable acid or base addition salt, a quaternary

am ne, a nmetal conplex or a stereochemically isoneric formthereof in

adm xture with a pharnaceutical carrier. A further enbodi ment of the
present invention includes the compounds of formula (I') R G 11 13 (1) N
ad~;1'a2 a 20 their prodrugs, N-oxides, addition salts, quaternary am nes,
nmet al conpl exes and stereochemcally isonmeric fornms, wherein -al=a2-a3=a4-
represents a radical of forrmula 25 -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 at omR’h REhB>raad RéGdash in@eptiden( Par hydrbg@end} C, (Akyklorand (a-5) may

3 sal kyl ey, o ;‘ﬁﬁ?@&?@ F iyl chinfoom Lt TRy (A R

di (Cl- aai kyl ) ami™heesgat Ry, Cl 6al kyl oxycar bonyl , hydroxyCI 6al kyl, or a
rzci:lc_lll_ cal Oof f oiRthid teydzogen, C, lallkylc’é}jdihréyi lﬂgarrowclﬁaqkyfefﬁl@ﬁaxgoi&:ﬁfrg k! _
= a , = or = a is a
r adi (?él éf forﬁ&”'ﬂ%ﬁ“@l\p Al 1 ¥<1 R2-N-C(=0) - Al k- X1 R4 R N Q'x~-
(CH2h (b-1) @.B{J g)ph(:rgyj gy phgnyl subs@uq;ﬂgmph.lxormorc Iuok ag 2y3 or 4, substituents

selected from halo, hydroxy, C,ealkyl, hydroxyC salkyl, polyhaloC, salkyl,

Ci¢alkyloxy; and

Het is pynidyl, pynmidinyl, pyrazinyl, pyridazinyl.
10

The present invention also relates to a method of treating warm-blooded animals
suffering from or susceptible to viral infections, in particular RSV infection. Said
method comprises the administration of a therapeutically effective amount of a
compound of formula (I} or a prodrug thereof, a N-oxide form, a pharmaceutically
15 acceptable acid or base addition salt, a quaternary amine, a metal complex or a
stereochemically isomeric form thereof in admixture with a pharmaceutical carrier.

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

i
/R

1

ﬂ.
3
<Y o
-l

20 their prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and
stereochemically isomeric forms, wherein

1_,2 .3 .4 :
-3 =a’-a’=a - represents a radical of formula

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

25 -CH=N-CH=CH- (a-3);
-CH=CH-N=CH- (a-4); or
-CH=CH-CH=N- (a-5);

wherein each hydrogen atom in the radicals (a-1), (a-2), (a-3), (a-4) and (a-3) may
optionally be replaced by halo, C,_zalkyl, nitro, amino, hydroxy,
30 Ci.salkyloxy, polyhaloC, ¢alkyl, carboxyl, aminoC, ealkyl, mono- or
di(C;.qalkyl)aminoC,_galkyl, C;.¢alkylox ycarbonyl, hydroxyC,.salkyl, or a

AL

radical of formula

aryl



(CH2) (CH2) Y1f -x - \(CH2)U (b-4) (b-5) (b-6) (b-7) (b-8) wherein Alk is
Cl. 6al kanediyl; Y1 is a bivalent radical of forrmula -NR2- or -CH(NR2R4)-;
X1 is NR4, S, S(=0), S(=0)2, 0, CH2, C(=0), C(=CH2), CH(OH), CH(CH3), 10
CH(OCH3), CH(SCH3), CH(NR5aR5b), CH2-NR4 or NR4-CH2; X2 is a direct bond,
CH2, C(=0), NR4, Cl-4alkyl-NrR4, NR4-Cl.4alkyl; tis2,3,40r5; uis
1,2,3,40r5; v is 2 or 3; and 15 whereby each hydrogen atomin Alk and the
carbocycl es and the heterocycles defined in radicals (b-3), (b-4), (b-5),
(b-6), (b-7) and (b-8) may optionally besreplaced by R3; with the proviso
that when R3 is hydroxy or O _6al kyl oxy, then R3 can not replace a
hydrogen atomin the @hegg,ﬁL*leorbr_Qj}péJ@glga@b i, 00 ALARI, oy ¢ direct
bond or Cl_14al kanedi yl; é |s a m)nocycl i ¢ heterocycie selected from
pyridyl, pyrazinyl, 'Od A ’, pyrimdinyl, pyrrolyl, imdazolyl and
pyr azol yI ; and}iaacrhﬂxd’abbféﬁonmyml e may optional I y be substl tuted with 1 or
wher e possi ble nore, such as 2, 3 or 4, substituz‘nts sel ected from hal o,
hydr oxy, am no, @&tan o, carb , Cl-6al kyl, Cl=6gl kyl oxy,. Cl- ﬁa%_;;( |t hi o,

G . 6al kyl oxyCla6al kyly.ar yh—eiylgl-Aalkyl, aryl OX8AT kyl oxy), NG,

hydr oxyd . 6al kyl , nmono-or 25 di (Cl1. 6al kyl ) ani no, rmamor 2

di (©) . 6al kyl )am n%CI 6al kyl , RQ yhal oC1_6al kyl gl kyl - carb [],yl am no,
Cl _6al kyl - SO2- NRS*-, aryl - S02- 5c-, C1. 6al kyl oxyc(ab\r onyl , -C(:%) NRS' R5d,
HOQ( - CH2-CH2- O)r, -, hal o(- CH2- CH2-0) o-, Cl 6al kyl oxy(- CH2- CH2- 0) n-,

aryl Cl- 6al kyl oxy(-CH2-CH2-0)"- and 0=

di (Cl- 6al kyl)a I_(_fg:HZ CIH_)_\) P yeach cm,_knde nden 20s 1, 2, 3 or 4
-6 R2 is hydroben; Formyl? I‘rx0|ldl pi peri d\nyl ,/ honopi peri di nyl ,

C3. 7cycl oal kyl (E'éizbstututed th N(R6 or Ct_10atKyl substituted with
N(R6) 2 and optionally Wltg & second, third or fourth substituent selected
from am no, hyd®dky, C3.7 E’/ oal kyl , &) 5al kane |8§/I pi peridi nyl, nono-or
di (C1. 6al kyl ) affieron A@l,s@qjﬁgﬂydn@d( car bonyI amno, 5 aryl and aryloxy; R3 is

hydr ogen, hydroxy, 1.6 XYp2al Yl yl or
ary1Cl. 6al kyl oxy; 41“ 'ﬁfﬁtraglcal{%&f%gfaal%ﬂ 3 C%]( ?éuf R'

or ar
and Rsd each i ndeperdiiVRY Sa¥EOhpirQedch CGh: @‘f%»a@(ﬁéﬁﬂ SH(WgC%HEﬁFQSe or
R5c and R5¢h t aken t ogreoOORS), CRISUR), [GHERERE) (G NRT oriR*E@H Ul @ - (CH2) s- 10

wherein s is 4 0or Sx2i, direct bond, CHy, C(=0), NR*, Ci.salkyl-NR?, NR*-C,.salkyl;
tis2,3,40r5;
uisl,2,3,40r5;
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 Cy.alkyloxy, then R? can not

R5¢c

replace a hydrogen atom in the & position relative to a nitrogen atom;
G is a direct bond or C;_palkanediyl;

20 R'is a monocyclic heterocycle selected from pyridyl, 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.¢alkyl, Cyealkyloxy, Cy.salkylthio,
Ci.salkyloxyC).salkyl, aryl, arylC, salkyl, arylC; salkyloxy, hydroxyC;.salkyl, mono-or

25 di(C,.¢alkyl)amino, mono-or di(C,.galkyl)aminoC,.¢alkyl, polyhaloC, salkyl, C;.salkyl-
carbonylamino, Cy.alkyl-SO2-NR**-, aryl-SO,-NR*-, C, salkyloxycarbonyl, -C(=0)-
NR*R*, HO(-CH;-CH;-O),-, halo(-CH;-CH;-0)q-, Ci.salkyloxy(-CH-CH;-O)-,
arylC,.¢alkyloxy(-CH,-CH3-O}),- and mono-or di(C,.salkyl)amino(-CH;-CH;-O)y-;

each n independentlyis 1, 2, 3 or 4,



R6 is hydrogen, Cl-4alkyl, fornyl, hydroxyCl-6al kyl, Cl.6al kyl carbonyl or
Cl. 6a] kyl oxycar bonyl ; aryl is phenyl or phenyl substituted with 1 or nore,
such as 2, 3 or 4, substituents selected from hal o, hydroxy, CE6al kyl,
hydr oxyCl. 6al kyl , pol yhal oC1-6al kyl, and 15 Cl. 6al ky] oxy; provi ded t hat
when Gis nethylene, and RL is 2-pyridyl, 3-pyridyl, 6-nethyl-2-pyridyl,
2-pyrazinyl or 5-nethyl-imdazol-4-yl, and -al=a2-a3=a4- is - CH=CH CH=CH

or -N=CHCH=CH, then Qis other than HN )--NH ; HN\----(CH2)0 or | 0 11
CH - ; H2NNCH2 CH, H3C-CH2 O GHN-CHZ CHZ N )-NH NH- ; (CH2) oor | 20 Yet
anot her enbodi Ensnt of the present invention includes the follow ng group of
Cor’rpounds 2-[ [rLshP'dIPgen formyl, pyrrolidinyl, piperidinyl, homopiperidinyl, Cs.7cycloalkyl

1I (2- ahm Ini)et hy| Jubdityiedd @ith (RS, bad]. 1Iaﬂl:y15uhsbiu&rd®v1ﬁ’rm@myhd optobginavitd dazol - | -
ylj met hy 6- me gﬁggl :]idgatx
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25 benzi m dazol 5& aaqﬁlx{glpqq_dlrpfl mono-or di ,6alky])ammo .ﬁalkyloxycarbonylarmno
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b imd | h
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N-[ 1- ( 2- armi no@f hyiy)imgerp(:peaﬂkydlfmﬂy] hidrpf 2 gEk 1 yC reatkeikabalyy by met hyl ] - ] H benzi
m dazol - 2-am n@

ggap%q joride rmnohydr ate; N
1- (2- am noet hyl gl 1-3-[.(2, 4-di met hyl - 5-o0x azoly l)m&*thyl] 3H
i ni dazo[ 4, 5- b e%q{@ututed with 1 or more, sich as 2, 3 or 4, subbtithents

4-[[3-[(2- et hyteldi'&edezro}hayd hmbkwt:]qgaﬂfjl ihpdrd a0 Ak B o ywloColkabkyP-ayd | met hyl ] -1
- 10 pi per,@zi negt gﬁp%ne

ﬁe( 2 am noet h%ro)wded R1Ia Str\e!nd lS mf!thy]engllanyi]ll ?sz2qla3yr!an5-rle¥frligy_l,lg+ S?lzi p),'miaizoI 2-am

1- ( 2- am noet htpyradingl qrérmahyiyinjdadol 4(y3- gt exlyd’-al=)- i4 ~6Ha@HGB+CB- | ) et hyl ] -]
H benzi ni dazoy= @H@w@{t{hbmdgaﬁé}lml de; 5-[[2-[[ |
1- (2- am noet hyl ) - 4- pi peri di n{jlin no- | H-benzi m dazol - | -yl ]nethyl-

HN NH— ; HN

\—(CHI)O arl

HZN—CH;»-CH;;—NQ—CHE-' ; HgN—CHz—CHQ—N/_—>—NH- ;
(CHZ)Ourl

O

I
H4C—CH;—0~C~-HN—CH,~CH;—N NH—

20 Yet another embodiment of the present invention includes the following group of

CHy- 3 HN o—

compounds

2-[{2-{[1-{2-aminoethyl)-4-piperidinylJamino]-5-chioro-7-methyl-7 H-benzimidazol-1-
yilmethyl]-6-methyl-3-pyridinol tetrahydrochloride tetrahydrate;
N-[1-(2-aminoethyl)-4-piperidinyl]-1-[(2.4-dimethyl-5-0xazolyl)methyl]-1 H-

25  benzimidazol-2-amine;
N-[1-(2-aminoethyl}-4-piperidinyl]-1-[(2,5-dimethyl-4-oxazolyl)methyl)- 1 H-
benzimidazol-2-amine trihydrochloride monohydrate;
4-[13-[[5-(methoxymethyl)-2-furanyl}methyl]-3FH-imidazo[4,5-b]pyndine-2-ylimethyl}-
1-piperidineetanamine;



15 oxazol enet hanol tetrahydrochl oride dihydrate; N[

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

benzi m dazol - 2-am ne tri hydrochl ori de nonohydrate; 4- [ [ | -[[2-(dimeth

yl am no) - 4-t hi azolyl ]methyl ]-1H benzi m dazol-2-yl ]nethyl]-1-

pi peti di neet hanam ne tetrahydrochl ori de nonohydrate 2-propanolate (1:1); 20
et hyl

5-T[2-[[2-[2-[[ (1, 1-di met hyl et hoxy) car bonyl ] am no] et hyl ] - 4- pi peri di nyl ] am n
o] - 1 Hbenzinidazol- I -yl ] nmethyl |-7-2-nethyl -4-oxazol ecarboxyl ate ;
4-1[ 1-[(2-methyl-4-thiazolyl)nmethyl]-]H benzim dazol -2-yl)nethhyl 1-1-

pi peri di neet aNHIR(B-aminoeikyfl)-4-piperidinyl]-1-[(5-methyl-3- isoxazolyl)methyl]-1H-

ot 23 hoet Mighieephibihifl Whbrdemibhdk sodrad fur any!) met hyl) -] H benzi i da
2 [[3- (3- hyd¥&li- Hmﬁ%ftthWH pipgdinl- iR ypedtirg op ezl yime A - BEbeiHavst 4 5.

b] pyri di ne- 2:yhhma1m@&m;¢ﬁmperldlnecarboxylate 1, 1-di net hyl et hyl

4-[[1-[[3-]2- rﬁfi gge L&ﬁglﬁf%%,l{'d}%}ﬂr gﬁznec.gw.g azwun%@gtimﬁmmuhm-

1H benzi ni“dazo oxyl at e;

4-[[1-[(3- amihamch;y :idmcwpmwwmtm benzi nmi dazol - 2-yl ] ami no] -1 -
pi peri di necarigkyd- ﬂhﬁoetﬁﬁﬂti-bipﬁndlny]] -3-[(2,4-dimethyl-5-oxazolyl)methyl]-3H-

1- (6- net hyl - rentj)é(%zhg Sr%g%}dh ) i ni dazol -2-yl]- I-(3-pyridinyicarbonyl)-4-

pi peri di nam n oxi des, addi | t.s nary am nes,
netal conpl ex‘bH%ﬁdﬂethﬂ %@w@ﬂmlkaﬂwdwé%grpaﬂ%% ’?%u}éyﬁ]e Sai d group
of conpoumngs mpdrhzidethaedngsig;ed to hereinafter as the conpounds of group (11

1). -8 The t eﬁ{ﬂ@i qu{ngg{'@%tl éﬁ)@ﬂdl%{)@?%ﬂﬁ@ﬁ‘)] Pnlﬂ:'tlﬁ'l)t ﬁ%ﬁ)eﬁﬁﬁﬂﬁzoﬂ meme

phar macol ogi ca acce tives a? 133 a}P ariri/ such
that the resull‘tﬂﬁﬁalﬁlnéfthﬁ?réﬂﬁeﬁ@ﬂ?bﬁ QFRS‘BW&TI RelF YU T s t he
active drug a&n@@ﬁdﬁeldz hrﬁlnbhﬂhﬁbdﬁbm:lﬂds of forrml a (1). The 5 reference by

Goodman and nidher apembth@s- 81h ed.
MG aw 11i || C%k chprﬁ'fgggﬂ otr 9’#”5‘?23‘?%‘% of Drugg t%. 13- 15)

descri bi nd® p‘i”@él‘?‘&'ﬁ%‘hﬁé‘hé‘?@h‘&mhl@dﬁ éqﬁ}el ncorporated. As used herein
Cl. 3al kyl as H-[gHDapinoethpadipipefidiayljHl d(Bametbylisniesxagelylaeghyl]-dH- br anched chai n

10 saturat ed i;eﬁqfrnﬁ&aa- -Mn@qhﬁ,ﬁd@hm\mgnswmcl Lo 3 carbon atoms such as
met hyl, et hyI

group or part&Hl [52 81}/‘6?}53’163‘1“%% ‘@Gﬁpﬁtﬁgﬁjdy}ﬁpﬁﬂl&ﬁ%ﬂ% ﬁ&mé%s]a ur a? Zda
hydr ocar bon r pigéridihesthamaming tetnaipyirdchtoodeimomnhiydrate 2aropagolagdhillis t he group
defined fg % S hics ﬁzl[[1amh@qtd{heﬁﬂéhsma}ﬂokﬁ;anﬁi’m&ay]wlpnr&ﬁdﬂyl Jaiigelp or part

of a group I nes st anc n ag{qr%t ed hydrocarbon 15
S

radi cal s havi g hF‘i"d‘i’Hd?qu Y ]“E?‘a’}yﬁ' ™ ‘F@h‘}éo’?ﬁ@ﬁ :10 ropyl ,
| - met hyl et hyl 4-{Bei(3rmetapidd-thidzely)imedyll-CH-benzimidarol syl in B or part of a
group definesg ,?Elq(ﬁhgmngﬁmpranched chain saturat ed hydrocarbon radicals
havi ng from I

and pentyl, T(g a%'?'}r?gkohﬁk)%?ﬁ%ﬂﬁ‘gﬁg '@?ﬂ?’% ?B@aﬁgf;]/ ”ﬁ%ni]%c}ac% p4a|or V!
part :of az2gr o@pnniezf i nes straight or branched chal n saturated hydrocarbon
radical s ethyl 4-[[3-[(3-hydroxy-6-methy)-2-pyridinyl)methyl)-7-methyl-3H-imidazo{4,5-
bjpyridine-2-ylJamino}-1-piperidinecarboxylate;
1,1-dimethylethyl 4-[[]-[[3-[2-(dimelhylamjno)ethoxy]-6-methyl-2—pyridinyl]mcthyl]-
1H-benzimidazol-2-yl)amino-1-piperidinecarboxylate;
30  ethyl 4-[[1-[(3-amino-2-pyridinyl)mcthyl]-1H-benzimidazoi—2-yl]amino]-l—
piperidinecarboxylate; 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

aT).



20 having from1 to 9 carbon atons such as the groups defined for C -6al kyl

and heptyl, octyl, nonyl, 2-nethyl hexyl, 2-rnethyl heptyl and the |iKke;
,()2]kyl as a group or part of a group defines straight or branched

chain saturated hydrocarbon radicals having froml to 10 carbon atons such

as the groups defined for O -gal kyl and decyl, 2-nethylnonyl and the |iKke.

C3-7Cycl oal kyl is generic to cyclopropyl, cyclobutyl, cyclopentyl, 25

cycl ohexyl and cycl ohepty]; C2-,al kanediyl defines bivalent straight and

branched chain saturated hydrocarbon ragicals having from2 to 5 carbon

atonms such as, for exanple, 1,2-ethanediyl, 1,3-propanediyl,

1, 4- but ane- din 1, 2-propanediyl, 2,3-butanediyl, 1,5- pentanediyl and t he

li ke, C 2- subst | tuted n Cl.10al kyl. as OVI ed for.in 2 the
definition of %? ‘idl§“grf’ééfﬁ‘i *@“H@“E@Hé‘i"i‘ F&P’Edh%ﬂ‘ ﬁ‘rcﬂ rﬁcaﬁp&wet hus
forming a SOdSIpYan@esnog esigrs a@ dmidka nedhityay teebduhiog bbitmwfemauen pradwghof and

branched chai ﬂ'lcscﬁhbﬁtﬁE%th hyide eﬁgap@ehnemltﬁ@éo%lﬁaa;{a %@f&ﬁlgméi rfle 4 carbon
atons such_as, for ropanedi yl ,

en
1, 4- but anedi yfefafﬁacefﬁx?ﬁ?’ﬂ%" RO @sﬁm@?@ 356 of ShérparEiGne
Cl - 4al kanedi y B atdMcBevhHgh ént. B #9920 YRiesartsTrematih diDrigsty of 1B h5)5lesamibBgcar bon

atoms such asprdafyf Sg@,@mlyqshg,egyl[q@d%&ﬁg@ yl, 1, 6-hexanediyl and the |ike;
35 C -,,al kanedl yI i's neant toinclude C 6a] kanedi yl and the higher

honol ogues thereof,  having from7 to 10 carbon atons such as, for exanple
1, 7- hept anedi 315 used herein Coraliy} $5 2 eroup oy pars Al TavR defings siigieherrdrsahegichaiid t he
like. -9 As ussdrated hedmcdoinandicald heeing dfom I Q) caftoh ABna scay HodeyHyl, kiyet y when

attached to ap Al BHGMOR) R BUIEOE, SRRl £E%uNOSAAAT L BENE Qs a_sulf ur

atom and a suPr % %’Gg sald to a sul fur.
atom The ter ¢ bgﬁgn? Rain, sakirgcd b ygarprbap rﬂéwﬁ'«auhéwg frprad 1af fabPed to a
carbon atom Jwestsechnashiad grovpsdefjecicfior €, Jatkyf dnddngy) amhholie,; Chuamybasaand i odo. As

used in the fgf&ng&o@r@o@%ﬁm@ﬁ& f;voreahma' ChdiCsdhor éd dr&x,l offS @ group

or part of _a as non osu ut e 6al kyl ,
in particdfar %?@%aﬁ;h“% rﬁm?r’n'@ 45roRp piems F‘Efaraé“"ﬁ loPROPYl bF“’T@l"'@%]a%‘D’@"
di f | uor onet hythediket €i dalkyloas@rgedupyor part of o defing straight wbentieb olggm at ons ar e
?rfa ;agge?hteo 2E'ataa|al%)d|h %%n%&ﬂl&a&fﬁ% rt;féﬁ{/i B‘édaﬂi&n‘afonﬂ%éﬁ%k&% @Rl kyl, they
Rya, Rsb etc. ?e 6'2:‘3@6?96‘#5]?3 af’ft%B?‘Fvgﬁlf"?]r %ﬂ‘ %\Xibé‘w;a“d(l‘g glgn& ?aﬁﬁéﬁtagrﬁlﬁ’ch R
definition i sof pritgferpteyptdefings straiight d braaghed eldimsaputatedbtdraarpen oldicklie
codeounds zﬁi Eaﬁﬁyh&n(ﬂ:&»gc&boa atBths §d&ﬁ agmggfwﬁéi@efmeé fOQCPHaﬂg[y( And)heatf}ﬂl their g
rodr ugs oxi des ua met al es an
D of cocnen caPto reuher e BeRE 2rayn bRt R irie % & froup 7B 50
chirality andﬂémll@tde&mesgmglu@ch@mmabhm sapated fiydrdcanbom radifhle havesgifirom 1
"st er eocher ni gald b’zlrlbo‘ilqm?ﬁds%c}f £ hSer @adeﬁ.%f&eé,%hmgm%eaé‘cyﬁmwmﬁw the
The. conpounds ofakGiD f‘ﬁ%m&%% e RERR Seilnl Byt ) ()00
quat er nar y° 25¥ r}?g%l a“ﬂﬁcéﬂheﬁ% “@f‘ dﬁﬁ%lbtyplégﬁ salghyangd braaehed shin :
derivatives muﬂ&awmﬂw@&sﬂu }megwm&omﬁuoaa%s@ﬁcw RAFoLSlaffie, t he

chemi cal desi g'baétha% dx?l 1% panc:cFi ysl lth Q tanealy q% -propanediyl, 2,3-butanediyl, 1,5-
pentanediyl and the like, C, (alkanediyl is substituted on C,. ealkyl as provided for in

the definition of R?, it is meant 1o be substituted on one carbon atom thus forming a
30 spiro moiety, C, jalkanediyl 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, ;alkanediyl is meant to
include C, jalkanediyl and the higher homologues thereof having from 5 to 6 carbon
atoms such as, for example, 1,5-pentanediyl, 1,6-hexanediyl and the like;

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



m xture of all possible stereochemically isoneric fornms, said m xtures
containing all diastereoners and enantioners of the basic nol ecul ar
structure as well as each of the individual isonmeric forms of forrmula (1),
(i") or the conpounds of group (I") and their 30 prodrugs, N-oxides, salts,
sol vates, quaternary am nes, netal conplexes substantially free, i.e.
associated with less than 10% preferably less than 5% in particular |ess
than 2% and nost preferably |less than 1% of the other isoners.
Stereochemcally isonmeric forms of the gonpounds of formula (1), (I') or

t he conpounds of group (I") are obviously intended to be enbraced within
the scope of this invention. 35 As used hereinafter the terns trans, cis, R

or Sare well- rn%q.hepl% %Qﬁr P &grlﬁ )ts% fl)lln?schdafbonﬁhﬁo:ﬁf/%hen :JEQC}Feﬂrto§0”E of the

conpounds of e conpound %B lg %.

prodrugs, N oﬁ?‘iﬁ’@% atogp fl&foxgdsmpé&%g e“d’f}éﬁh@? F?a’rwlf%?t anei “r]rfi? %{Imod%?"rpl exes

and the i nt erwhedited efsaidseathsiare dithehep reepaifat dtom. THearredEN-QHEfoabsol ut e

st er eochemiscalp,, 6a06H|GHE gﬁ he‘ﬁ@ﬁaéﬂ@&toe‘%g%ﬁ peptal ly determined. In these

cases the ster gm soner | c rmwhich was 5 first isolated is designated as
"A" and the second as "B", without further reference to, . the actual

st er eocheni cal“@&iﬂ"@l&’rlag?’@ﬁc torfREsy glplorogbipgo ang 1odey psuged ig the TareaBey i ¢

forms can be unanékigufosspolyhaloas.atiybss azgehpay phroof 4 gretpsin defitei@s mooptor cal

rotation in c " A B ] i per son

g%gfhgloébﬁbstﬁgﬁd CBﬁall@?\{lf Bﬁpcuﬁzfg %Lﬂgpﬁgﬁ bie dréidad § h% Bofhs, 16

skilled in th solute con uration of such
conpounds ifsi rigample-difienspmeipyl iop idlugroamthyly 1 case mgre 'B%h?fﬁ%é Fopys are
diffraction. lanachase anAlkydp@up Bithianie dfisitienbiSmiyhaloC, mikd, uulnee'sx;layttlﬁey can be
further separ g %ﬁgoi“ﬁlﬁ‘g%gé’ the respective fi rst fractions isolated are
designated ' d and the second as "A2" and "B2", w thout further
reference to the actual stereochem,cagl gonfiguration. 15 For t herapeutic
use, salts of VAe 23 poARNs sotryl Br-Ri B RTHR 16 pegis pers thag po img & group
(1") are toseaondigleat, BadhlvefisiGumiseidependers. phar maceuti cal |y acceptabl e.
However, salts of acids and bases which are non-pharmaceutically

accept abl e ey 3P bdhalaia sflor SKATRbSinal B ohFIPLERRS G leWBnpbuncs

purification oun sal'ts, whet her
phar maceut i caquﬁf%é%@ta&%wélfﬁf‘)dﬁ’@’é "é?’@d“isrﬂfildlﬁ’ﬁéaalw weﬁ*awwema%. t of the
present i nventaoﬁmexa’shﬁxdmmdomemeh]hyc faoephadinaingiecr and dease diddi ti on

salts as ngpt |cq|§}§ﬂé gqgggrgoch%ﬁ?]mme#q l4;,.¥grrpri se the therapeutically

active non-toxic a ase a I‘on sa ornms whi ch the conpounds of
formula (1), (l') or the conpounds of group (1") are able 25 to form The
phar maceut i cal ThY et sisreosheanigdly dsoawas fmn 2 afeddereibeloardrlassa s be

obt ai ned by t rasiblagtetebBomasefofroy whivh macmpﬂnnapmfmpmlaa(l)e(laordhe Appropriate

i d , , d
205 Shyﬁmﬂi O@ygﬁgﬁds%ﬁgﬁﬂgg g)aﬂz?{hgﬁﬁgﬁmgg'hd& F4ChHafRn @Mdrm afy aci ds,

urlag nitric, E Esp fSC and
the |ike aél ds2Migss: BEghiAmpleses efphytielpgically funchenal deriyaives miay goss S)F Panoi c,
hydr oxyacet i c otha@ise enenfdyried o mdicakd thexhémical.de8@nagibin afedipoirsls denmtdsdire c,

succinic (i. 9&%@@?9 ﬁsﬁbl@ﬂc%fhcﬂmaﬁ){ ls&meﬁclmﬁ'ﬁé §ald mu'xrgs ddntafhing all

hydr oxybut ane 1.0l C , m.?t ane L hof
et hanesu] f oni c8 ‘35‘%@%‘71@‘9&“?‘&‘?%” %"F(?P%%W@?EH ‘I"ém’%“mé’%’f’ ARech @S eyl c,

p- am nosal i cyl deIQDaermrnBrmrfd'ms 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 (1), (I') or the compounds of group (1'') are
obviously intended to be embraced within the scope of this invention.

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



the like acids. 35 Conversely said salt forns can be converted by treatnent
W th an appropriate base into the free base form -11 The conpounds of
formula (1), (1') or the conmpounds of group (1") containing an acidic
proton may al so be converted into their non-toxic nmetal or am ne addition
salt fornms by treatnment with appropriate organic and inorgani c bases.
Appropriate base salt forns conprise, for exanple, the amoniumsalts, the
al kali and earth alkaline netal salts, 5 e.g. the lithium sodium

pot assi um magnesium calciumsalts and 4the |ike, salts with organic
bases, e.g. the benzathine, N-nethyl-Dglucam ne, hydrabam ne salts, and
salts with anfuneoracoidbe sugloudds, of fopmulaXpPh er thasgipound, of kysp (1€),akk t he

ke, The L of Biafahs hanieel b Ae AEhEhARRNS: RERPARIBE 384 e

sol vates which the or mu e corrpounds of
group (1") as l\r,\;gfrpedggcstqqgi 18 fepseppraippereofathe ahﬁ?ﬁ"é" ftgrecherRicalsgrieuEIoy at es
are f or ex anpleasmptexptmmentallyciefeahiatd $n dedd chdee thelsicksdisorhbiee fofthi Mhick wak er nar y

e sy AL AP 10k Sl bl Wb BHBLSL 08 gnﬁsqmmh%mefeﬁ §%' t's which

t he conpounds o e Co un are able
to form by redBt gl Efé*[e&@éf‘i“ca] @a&%atmntlrl@g@ﬁr é@d aAcmp&m&r@fsomemml a (1),
(1") or the Cclomotands utdmiggougdy (Haracteanad b@«ﬁ’oﬁlﬁmrﬁeIthcato@n@lllﬂitﬁlbﬂhrmaﬁkg agent,

such as, for 9’5@9%913* hm agPﬁﬂng&ﬁirlc relaft n§ith tp?rg n 'k:‘ﬁé'é‘rﬁ'hé%?is a%[ l hal i de or

aryl al kyI hal i de, e, reactants with
good | eaving (HelEHE erﬁwbaqlgtg,cg@ggrgg@ 0f§H‘é"rF°§§3°'éﬂdWF'“&€F known methods such
trifl uoromet hanefortfamphd, Msray aiffkattionnd banesuindoBatesteradidmatikinlxtures,

p-tol uenesul f QP%tc?aﬁ be ﬁnhbfébﬁgtgda&xcrgﬂp tE'@rcﬂ)%% 1\%({98%{;]3%!13{1@' %La?cla%eqed ni trogen.

Phar maceut i cal accept a , 1 0do,

trifluoroacet ateBaHEH a%'etaa@eBl mét'@émwé?% e"h’- apd “BhoMrEOW Bthgefermeoduced
using ion exchaﬂg&cm&m&ohéﬁdl@nﬂ@hube appreC| ated that the conpounds of
formula (1), (1') or the conmpounds of group ") may have netal binding,

chel ati ng, 5corer ?atghm RE, %&rtﬂ %oap&nh{ﬂ&fﬁ@w Y) or SRl ¢ 3@@&&8 § al

conpl exes or tes |ves 0 conpounds
of formula (1)8f°l(n 1Y) g5 the *@m@aﬁ%twn gﬂrpcba@amutl)fa brascepiplendeve s be
i ncl uded wi t hisaltt bfeaciis amibasds wHich dp¢ mepharmhadsiriahli yaiecepBidleSnaveal o ffint e,

compounds of 1 Siel B frlpskaRfof AR RYRrBccl N9 aldeplia™y al 50

exist in their taut rrerlc orns a Icrt

Cndi cat ed i n tHEPONLEY SHby HIFET ZPETRRAUEHI Aca BRI Of PR PERNCRA PRI ¢ he
scope of the phesmbntoﬁth&pm!monvenﬂ&r.A speci al group of conpounds are those
compounds of formula (1) or (I") wherein one or nore of the follow ng

esriet Ibog)s OB paab S Gyl A Bb1c Alia LAY B o Shs defieoncl fehanduB: 2)
nonocycl i ¢ het®f é’@% fhcomarise the dherpeiticraciA nondoxie 3qidhand bass addiegn saly |
pyri m di nyl, plprmowlich the cbrdganls/df fanchianyir @2 ok ik pomﬁtdjneadtgrmt(ﬁr)@feymlee may
optional I'y,Pe g 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), malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic (i.e.
hydrox ybutanedioic acid), tartaric, citric, methanesulfonic, ethanesulfonic,

benzenesulfonic, p-toluenesulfonic, cyelamic, 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.



substituted with | or where possible nore, such as 2, 3 or 4, substituents
sel ected from halo, hydroxy, am no, cyano, carboxy, Cl.6alkyl,

Cl _6al kyl oxy, Cl.6al kylthio, 5 Cl.6al kyl oxyCf. 6al kyl, aryl, aryl Cl. 6al kyl,
aryl C . 6al kyl oxy, hydroxyd _6al kyl, nono-or di (Cl-6al kyl)arnino, nono-or
di (C1-6al kyl )am noG _6al kyl , pol yhal od . 6al kyl, Cl -6al kyl - carbonyl am no,
Cl- 6al kyl - SO02- NR56c-, aryl-S02-NR5c-, C1.6a]kyl oxycarbonyl, -C(=0 - NR5cR5d
HQ( - CH2- CH2- O) 0-, hal o(-CH2-CH2-O) "-, Cl1.6al kyl oxy(-Cl-12-CH2-0O n-,

aryl d . 6al kyl oxy(-CH2-CH2-0O), - and nono-br
di(C1.6aIkyI)anino(-CHZ-CHZ-C?o-; 10 - R2 is hydrogen, pyrrolidinyl,

pi peri di nyl , Rbnhesinsurds@f fyrmulach, ¢ gcthe sompaunds s grdup (F 'd gonteining anpF®c or

fCI - 10ﬁ] ky |b Spbﬁ)tdntmﬁyacko\hiek?d&mf 'nfbﬂﬁ'eiﬂﬂinh@:gahicbél Wénhr%@atﬁilﬁiiﬁl@ﬁh forik B¢l Or
ourth substi . from an no roXxy., . 7cycl oa

2.l anear y e A bR AL BB PR

Cl. 6al kyl oxyc&eBrstss| faraxampleathy pmmanivarsgliso shy alkali amBearty atkplizeoneial saltsy dr oxy,

f01. 6a: kylcisglc.@.alhkﬁdhm&){ si&ﬁurﬁ,ﬁ:}é&z@%m?,&h?@‘lkéiurﬂ,&ghiLﬁlﬁsdltﬁ ant/HlE pgeﬁ@ans%m%} kyl',
ornyl , - 6a .carbonyl . o a xygar bonyl . eci al, group o

conpounds ar eLr? rg(ggasg%ﬁ%bﬁﬁées"zép nf ’o&'#ﬁﬁ’gxf’iglﬂcag%"@r '@iﬁﬁa% e sty T"glv?nglr'ﬁsg
restrictions HBpRIpino agide puchas, Jorrramply. argigingivsingiand e liks. NR4, O, S, S(=0),
S(=0)2, CH2, C(=0, C(=CH2) or CH(CH3), then R is other than pyridyl,

pyr :j dyl | s:Jbst gh?k?ﬂawitﬁﬁ_ s?ﬁa@@kkM%reinflﬁbﬁrtﬂb&éd%}qﬁgesRW ﬁﬁa’i&é!whidhrfhéazog(w ~and
i m dazol yl _substituted.w a ; e -N - erein is
NR, 0, 5,05 %‘85‘1?"“3‘55:‘%{?“ g?“g(”&i% Féf&?‘l”@afz‘i?g&?“?@(%éﬁ@fﬁ aﬁg‘gﬁa‘ﬁ is 25

ot her than pyHiewpf. aregbleitel farms Sbet sobvatee areiprtepara@yle badrktysk alcphalateBandghebst i t ut ed

withil or 2 Chk&al kyl oxy, pyrazinyl, pyrrolyl, pyrrolyl substituted with
Cl. 6al kyl, im dazolyl and imdazolyl substituted wth Cl_6al kyl: when Qis

G COT, ¢ hen e i oSy ipng st R I HorsSFT e he SUEETR TERie .
Cl1- 6al kyl ,15 py pdltgiwdichyhe compoands of formplailg (¥ bénthe comppundsiofl groop Y1) arglablei t ut ed
with Cl. 6al kylo foith 8ireadtion beireet basic\nitren 64k combdukd\@Tofmuld @), AR Rt han

pyridyl, pyrimdinyl, .pyrazinyl . imdazolyl and.imdazolyl _substituted
Wth C1 eal kyfomighils oRfebd Jng AbpoRpds Ruugnrine SRt SHomas o €8PS, t hen
R is other tAaePtispsllycpbstitged aligghalidesnihalide ercrylgkyihalide.cis. ertiiyliadide or
pC{r |6mI gi Inyl . Pomzglzddiel Ouherreda@mb With 266k 1b4VirnkazQlpy Ima§ U6 bi txua,esd(cjm&stallclky% |
. bal Kyl . : 0] S . are € 0 (0] or mul a
() wher & RoRRRft RIS il fefBRIhaE) God 1035 SRTRRMRIRCE T T1 S
(b-1): (b-2);d¢axmary amige h3s a gasiugyly chasgedymtrqepn. Pharmagewtirallypseepialey is 1, 3, 4
or 5; or (b-4pountesiosl inclidd Ghlco, HrdiRg, Rida, tfflubrBacefatd(ANRAEM e, T TG LIREAONXL 1S
CH A, O OFtibice G R SH Ao NGB 850 4 07 NR4- O, and wherei n
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 (I}, (1) 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 (1) or (I') wherein one
or more of the following restrictions apply:
- Q is aradical of formula (b-1), (b-3), (b-4), (b-5), (b-6), (b-7) or (b-8);
- X? is a direct bond, CH, or C(=0);



or imdazolyl, each of said heterocycles substituted with 1 or where

possi bl e nore, such as 2, 3 or 4, substituents selected from hal o,

hydr oxy, am no, cyano, carboxy, Cl.6alkyl- 15 oxy, Cl al kylthi o,

Cl. 6al kyl oxyC1_6al kyl , aryl, aryl Cl6al kyl, arylCl. 6al kyl oxy,

hydr oxyCl. 6al kyl , nmono-or di (Cl-6al kyl )am no, nono-or

di (CL. 6al kyl ) am noCl 6al kyl, pol yhal oG -6al kyl, Cl1_6al kyl car bonyl am no,

d - 6al kyl - SO2- NR5t -, aryl - SCe- NR5c-, Cl1 6al kyl oxycarbonyl, -C(=0) - NR5cR5d,
HO( - CH2- CH2- O) " -, hal o(- CHz- CHz-O), , -, 1. 6al kyl oxy( - CH2- CHz- O) " -
aryl1Cl_6al kyl oxy( CHZ- CHz- O n- and nono-or 20

di (CL. 6al kyl ) af Bemapepchrperapeycle selggeddzemm pyidyb RYHZiRY: BYasieYles substi t ut ed

with, where pﬁﬁﬁxldbdyﬁ pHrold, fidadolAland @l iaydiylgiriupd hetsroovhie heily optdinallgbe
pyrim dinyl tp%ﬁu?élwn%ll or w%g% pggmbée aérg sﬁgﬁ gsri)%%gdces%?é?l%egg S H%?ét:*fr&nlﬂt ed with

1 or where pos nor e ected from
hal 0, hydr oxyhalayawxy.eymms cyaechbRyy. Cw“%ﬁqu!kyi@sy Easailplteie

SSGﬁI gylthg cCJalJ(J@@dxlyamwﬁaryﬁa} lealk @ 3H/1C, IR, ByaikdsyC aamyyhﬁiaoﬁa] kyl oxy,
ydr oxy

di (d . 6al kyl )gﬁmbh%’bﬁ”%ml"%yri"’“""“ ‘aﬁ%%ﬁ ik, ERVRAS cely a(r:'b" T ami no,
C, _6ai kyl - SO2cabgrylamigg, (i GMSNR -, art 0B L@x mmonyl - NR5cRsd,
HO( - gHZGCFi PNR-“ RN Moy (CIGHEH LB -, Q)ioc CH,-CH,83]- I@J &Pky(ox@kﬂ-lﬁfﬂz@)m .

aryi al ky

di (CL. (, al kyl Wé‘ﬁﬁ% By O ?“%0“0%“1‘&%6“15%”““‘“&/ 6&?? O ggr azol yl .
each of saPpd 38’ isdwesosey oyreatidingt, pippradiny). f@mongm@@bﬁtﬁ?mrféwi $ubsHiusE wher e
possi bl e nor e withUHR s @,L.ﬂa&w Eubstftuted Wit NHRfQAE Sprebipeiigitla fecom, taddor

e, 3 sl g ST s o1 o
hydr oxyd . 6al pmendmﬁn@omord.‘p(@@@ll@é)pmym) gma}kdloxyﬁgmnﬂpmmo aryl and aryloxy;

di (C_6al kyl )amﬁﬁ@@d@@éﬂ(}@dmx)pgl Jhal, aClangadxk\ok aryml 6ﬂa}lky| car bonyl am no,

RTINS, SOt s T G R

aryl d . 6al kyl oxy(-CH2- CH2- O n- and nono- or
di (CL. 6al kyl ) a special(gréstid{ Chizp @)\ds-a,rc ioseQoinpoinds afliocabla Gf) Wiersintha (b- 1) ;

(b-2); (b-3); 4); (b-8); (b-5) whereinv is 5 3; or (b-5)
wherein v is é&P% ’&§‘H°“F?"SFF§”?Y CH(NR2R4) -, wherein X1 is CH(OH), CH(OCH3),
CH(SCH3), CH(NRsaRsh), NR4 or NR4- CHZ and wherein R is pyrrolyl or

i m dazol yl, eadlen€fis s h 'ocycl es being substituted with 1 or where
possi bl e nore, such as 2 or 4, substituents selected from hal o,, hydroxy,
ami no, cyafo, wheegih® s N%loéalskiﬂ)o&(yo)zc@HﬁéﬂEW (et o1 CEAP ) BsyR 1S5l kyl |

aryl, arylCl. GalekyHan ppidyl, Gladyl Subbabisy Wax Z,. 6dnmd,rp%ﬁyﬂnlnﬁqdywinyl midazobyt
m no 6a

di (C1. 6al kyl | s
o (G 0l L) A R0, i‘%‘gﬁ%%@rﬂfy o) “C1"Gal Ty - o2 NS

aryl - SO2- NRscwheﬁ:iQ_iﬁank_)Q (0)¢ thony| C(=0) - NR5cRsd, HQ( - CH2- CHZ-O).-
hal o(- CH2-CH2-O "-, C1- yl oxy(- CH2- CH2- O)"-

aryl C1. 6al kyl quy 46,,9}#2,5% @%%(ﬁ §'(.,d|ijE RE=0), C=CHY) or CH(CH), then R'is

di (Cl1-6al kyl )arniino(- cles being 15
substitut el wiother ‘W@Y@Yb@%‘#%FL@SLEU‘eQW&PC46@1Y16%¥]7H¥/'I5“'§f|"8{‘ﬁ5’swm’b¥ Ohtherei n Rl
i's pyridyl belnakglahs piratibyehywolyh pﬂu-rmjyl subsineedpoisis Chdatkyhomdazohlend as 2, 3

or 4, substityght.scisehestesh flr{@ , hydroxy, am no, cyano, carboxy,
Cl. 6al kyl t hi o, cif“%s?es i% Y 1“&? aryl, ary] Cl-6al kyl ,

aryl d . 6al kyl amym@f)gda”emyCl. xlk-yl nono- or di (Cl_6alkyl)am no, nono-or

wherein X' is NR*, O, S, S$(=0), S(=0),, CH,, C(=0), C(=CH,) or CH(CHj), then R'is
30 other than pyridyl, pyridyl substituted with C, ealkyl, pyrimidinyl, pyrazinyl, imidazoly!
and imidazolyl substituted with C,.salkyl;

when QQ is g2—n N—CHq~



di (Cl_6al kyl )am noJ _Gal ky], pol yhal od . 6al kyl, . Cl. 6al kyl car bonyl am no,
. Cl. 6alkyl-SC2 20 NR 5c_, aryl - S2- NR5¢c-, C3-6al kyl oxycar bonyl ,
-C(=0) - NR$cR', HOQ(-CHz-CHz-0).-, halo(-CH2-CH2-O " -,
Cl_6al kyl oxy(-CHz- CH2-O) " -, aryl Cl. 6al kyl oxy(-CHz- CHz- O p- and nono- or
di (C1_Gal kyl)am no(-CH2-CH2-0O)"-, or pyridyl being substituted with, 2, 3
or 4 Cl.6al kyl groups or 3 or 4 C1.6al kyl oxy groups; or wherein R 1is
pyrazi nyl being substituted with | or where possible nore, such as 2, 3 or
4, substituents selected from 25 hal o, Hydroxy, amino, cyano, carboxy,
Cl_6al kyl, Cl.6al kyl oxy, Cl.6alkylthio, Cl.6alk I oxyCI . 6al k){l , aryl,
aryl CL. 6al ky| themRyis etheptapk pyrisily pyrHidg pXoazini| Irgidazolyl
di (C1. 6al kyl ) amiiged 4RRQ; gkyati ( C, . 6al kyl ) am noCl_6aI kyl , pol yhal oCl1. 6al kyl ,
Cl. 6a] kyl - carbonyl am ng/—6l. 6a) kyl - SO2- NRsc-, aryl - SO2- NRsc-,
C1. 6al kyl oxycwahénddssl R*—=N( :O)N—’f\ZIRScde HQ( - CH2- CH2- O "-, hal o(-CH2-CH2-O) " -
Cl. 6al kyl oxy(- CH2- CH2- O 30 aryl Cl 6al kyl oxy(-CHz- CHz- O n- and nono-or
di (CL_(, al kyl') am n I
pyrim di nyl oWh ‘H?‘F‘é‘%éﬂ Qﬁ? OTéefE‘ﬁC‘d’P”%é}i‘ea Rhé*t‘éﬁ"’é&?&lpé%%(‘)ﬁ’%gﬂéﬁsyy Yeei ng
substi t ut esl wivith Clsalityl, phemalifh psiabing, imodaplysandhimadezdlyl s@bsgitutefl wiubst i t uent s
sel ected from tfrfﬂéé hydr oxy, am no, cyano, carboxy, G -6alkyl,
Cl. 6al kyl oxy, da]l kyl thi o, Ci1.6al ky]oxyd 6alkyl, aryl, aryld.6alkyl,
aryl d . 6al kyl oxy, hydroxyCl-6al kyl, mono-or 35 di (Cl1_()al kyl)am no,
mono- or di ( CloBakpeyia) goapafCompalnky hre tped sorglon@s o6 tdriyla (I'\OYhegeih kiyd of the
car bonyl am nog {g y 802 NR5 -, aryl S2- NR5¢c-, Cl1- 6al kyl oxycar bonyl ,
- ¢(=0) - NR5CR5d g){ é ; h
C1. 6al kyl 8%y (Qcsp il of i@ﬂ“@}a (b 1) (BFW&: & a:% )dl?zg)dﬁiz‘”dj erein Ris g
mono- or di ( Cl 1.8aldeyl Qrawmwﬁeramz-.admr@)emy io FCEXVRRY)- rwitireim X @SfCIﬂ@fHul a
(b-1); (b-2); soRE . 4 ﬁlhwewirekh]s fi
or (b-5) V\her(ezlh%ém) é]g(ﬁ:\)/l\}%) @{(ﬁk R bl? Cﬁz N}@bor;?ga 4 Y.\/n rein \py (C]—I)
CH(OCH3), CH( @Gméﬂolwewhgéﬁ&fwwwmmb&“ F 8?45 '38855\)% g
pyridyl or iadZ8sohydubstmanls selbciabiran hab drydoyy lagéncheyang Cgtlpbsx,lctnmlbd W|th I

or where Rossphl &, i, BUGHRyRSyE, 6al§y10£&}4ary@.p§ﬁ)|]tdﬂﬁ0¥@"@wx cted from
hal o, hydroxy, "am no, kglk}'l

1
C1. 6al kyl oxyClY%a aik)irfvrm °55@¢@ﬁ%ﬁ>wﬁ° %WIOE:W;@E%QW“
hydr oxyCl. 6al kelyhalo@rdkgr Ccha&@tarﬁmyﬂayﬂll)(aﬁimﬁdi(yl -HOmdFOr- WI(SﬁZ‘NR
gil Iéy: ?(alm nOCéN% YKM( et L@ @ﬁb‘kﬂb{ OB OY ﬁag@gﬂybmpq O) NR5cR5d
a ar C
HO - CHZyCHZ of1-eal Y'%éi g{* %) @‘kq%iﬁégﬁ%bj}/ %Hél‘?:fi& 0,
aryl C1_6alzyl M@(@Mﬂrﬂhﬁ( Ofa- CHa-@d,, ae#rd -0bpaid heterocycies substltutcd with, where
di (Cl_6al kyl )ﬁ&.‘si’ﬂﬁ:(il' g2 S12a&) groups; @fwlﬂ:@éiﬁ"Rbfs ﬁﬂnwlmbﬁﬁ}@w eacH#i ng 15

substituted wth r r erein R
SUDSt LUt ed Do lhSE R RS LR 80 yin 2oy otk pEBLIV 0T QHPR 2, 8l her T F
with 1 or whesubspoess slestedibiom hals hydroxysargino gy, Qﬂfb@‘éib%ttﬁia}ckéi]ents sel ected
fCr1021 lhﬁl Ft hygr By P oxGNT ;&Qlkywarm,ﬁalﬁﬁéwmkyl Gyl Qaﬁtcwalkyclary&alﬁkuti«lﬁxy
al kyl t hi 0X

oo 3y &iﬁiﬁé‘%‘; il sl e o

al kyl ) am no salkpoCy.
Cl - 6al ky| SOZCNdeoxyc@lﬁdﬂyl‘ S@WQRS“ @D(ﬂ}kzﬂ]@%@ﬁ&ﬂlhﬂﬁﬁQm CJ‘E(@Q) NR5c R5d,

HQ( - CH2- CH2- O K iz ke O)
aryl CL. 6al kyl %):X ﬂ’&k)}gﬁ%{)‘éﬁé u@h Zalkydxy PR ( b iBohbier
di(C,.¢alkyl}amino(-CHa- CH2~O),,- or wherein R' is pyrrolyl or pyrazolyl, each of said

30 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.¢alkyloxy, C).ealkylthio, C).¢alkyloxyC).galkyl, aryl, arylCy.qalkyl, arylC;.alkyloxy,
hydroxyC,.¢alkyl, mono-or di(C.¢alkyl)amino, mono-or di(C.calkyl)aminoC jsalkyl,
polyhaloC, galkyl, C;.calkylcarbonylamino, C) ¢alkyl-SOz-NR*-, aryl-SO,-NR*-,

35 C,.calkyloxycarbonyl, -C(=0)-NR*R”", HO(-CH,-CH;-O),-, halo(-CH;-CH3-O)y-,



nmono- or di (Cl_6al kyl )am no(-CHz-CH2-O "-; or wherein R is pyrrolyl or
pyrazolyl, each of said heterocycles optionally being substituted with |
or where possible nore, 25 such as 2, 3 or 4, substituents selected from
hal o, hydroxy, am no, cyano, carboxy, Cl-6alkyl, Cl.6alkyl oxy,

Cl . 6al kyl thi o, Cl6a] kyl oxyd _6al kyl, aryl, aryl G -6al kyl, aryl Cl_

6al kyl oxy, hydroxyCl-bal kyl, nono-or di (Cl . 6al kyl)am no, nono-or di(Cl-

6al kyl ) am noCl_6al kyl, pol yhal oG . 6al kyl, Cl. 6al kyl car bonyl anm no,

G . 6al kyl - SO2- NR5c-, aryl - SO2- NR5c-, C1,46al kyl oxycar bonyl, -C(=0 -NR'" RSd,
HO( - CH2-CH2- O)"-, halo( 30 CH2-CHz-O "-, Cl. 6al kyl oxy(-CHz-CH2-0O)"-

aryl C1_6al kyl Q)gyaﬂk @®),-a8hC , QI.CH

di (CL.(, al kyl ) LY wf;(%@z )lf;jc}y?l SRR Che Ol Oy and mono-0r 0 (b-1) ;
(b-2); (b-3); ? iy ?’B‘“B&gz 7 (P-8); (b-6) wherein v is 3; or (b-6)
wherein v is 2, wherein Y is -CH(NR2R4) -, wherein X2 is a direct bond or
35 (=0, or @lSﬁsadaanofrfemluld:)@nﬂﬁ (bQYABPR): (DRR,(b-63 (Ba); Kty-B); NRﬁ)wlNR‘ln Gis- 4al kyl ,
wherein R siss3; &éblssiwhemmwlwhwef% ¥ OF PHIRRIDY. wndiBfik' H cH@S heterocyc' .

08 e AT s AR AR e s v

substituents
C, 6al kyl, Cl1pgadikydr origdazolil.-c@eti tkfyshuti hetegocﬁlesfbaﬂngyu]l:@xm@ﬁ Ml katlwhesr vl

yl O . 6al kyl P )
Slr%/Cl Ga?ky?/) o@bee,lrgére%}:l{(ys %% 4@%955: }cégnﬁ’ér?QYm%ﬂ?W}?r%Ry mino, cyano,

a
pol yhal oG, . 6aFTr}b?xy E&ﬁa l%%%a?‘&? ?m" 0"@@1 @in/I“YSGZ/ICWYL arylC,.
aryl - SO2- NRSCealkmxyGMqupdnygpﬁar lrongor dn(@?,(ﬁai&))lamdﬁﬁm Ricglp-oHE(ECH2- CH2-0) n-, 5
hal o( - CH2- CH2 iy Pamirfet, %%%Mgcl%ylcﬂzﬁa@yic’arbony]amlno C\.6alkyl-SO2-NR*-,

ary] Cl- 6al kyl o o 5

di (CL- 6al kyl ) & %88:%4 Léj”wwgw R ERR R HOG GHaSHai Qi alng

substi t ut ed wcH-CH.dP)hwiResdkyposcTHI-EHrO)L, arg(ehliaox (-CH,;-0H,4),-andst i t uent s
sel ected f r0mnolﬂédopdl(@%glﬂ(g)f%unﬁm}ﬂoc}lz(;@?n%r e&ﬁ%p%hctﬁc Ol K PLXY

Cl. 6al kyl t r
aryl C1_6al' E l)’(E’;'?‘,”u %‘ @ée%%ﬁsb{}% 3 %16‘}]‘3’ é@“ﬂﬁfr ‘(’rC’.’Lh"B"é‘I‘ Ryispamasio. nono- or
di (C1. 6al kyl )h?lng ﬁ@@nueawmu or pibtry Ipadsrb@I méra) soyh as 2C3 oak lsybstinears beiayddan no,

Cl. 6al kyl - SO2rdiRfHato, hﬁfgjé_‘zzﬁﬁ?%o w@(if@ le},lqﬁy@qr%%%q&yc] zgﬁgﬁT%q NRScRsd,

- CH2- CH2- O I k
gr%/]_C]_ 6al ky] OT)YI Hi k}’ Oxg d% u.al%yl Tono. erz (Cy.salkylJamino, mono-or

di (Cl1. 6al kyl ) & m@(‘qm@n@ﬁm@’ POlnyllf)Cmairk)daimhlwlcammnygmnnmﬂ.x:ﬁlqﬂéd)zw th 2
or 3 d IfiabkyNgl]{@"r wgwozcmvﬂher@umno%ycarb%ngyfc(ﬂ@;mﬁkﬁ ﬂ{@(@ﬁz h
pyrazol y s n WI or
wher e possi bl g nﬁéHz ccﬂ g%}% él{é’u@gt |a¥y3§ lgglgﬂ%@%’eéﬂ?Sbm hal o,
hydr oxy, ani nand m@%@f@'(ccaﬁlbﬂ)mvllm@}]@ﬂ}kﬁ)p @Ipy6dy!lbying xybsti@ledGathk Y hi o,

Cl_6al kyl oxyCbsr 4 Calakyl grodgsyr 3 or 2CY ) alk lcﬁi?'gkﬂlbs oPWhrErh RO Y being

hydr oxyC, _6al
d?/( c1. bal kéﬁ) é?ﬁﬁs"ﬁ%‘%%gé‘ﬂk‘“|“’“£‘“°‘3P“ﬁ’é"l B)f Wer ?&’1’ %&9 éﬁtﬁi‘if’l"&?a??lﬁ‘ﬁ?ﬂlﬁm‘%m no,

a _6al kyl 2502 %*Nﬁ@éy,arrawpyaswwmq syl Ealstlipyloxy Easabloitizio, |

Cgl( GOI) kN:QseRl(df kzlg(yicﬁlyiz r.§ater eyl aryiC,. ﬁmﬁtf' l@"@a‘l@?& (ﬁ?ﬂ §| salkyl, mono-or
a OoX no or
di (CL_ 62l ky?/)a ’)“?:#E"%‘X%’% ﬁrgﬁ‘ X’E‘“ AN ROV el er%M)
(b-2); (b-3); C‘*(fbonzr am"(cb%)alky 50? ctsine)SOz(l*B% é) Cudablyybsixpeagbangl, -GI502; * or
(b-6) wher ei NNR*RE’, BO(YH,-GH, O}, MIaR2M,- CHWBY. ot et allok & - ~EN,-0f,- X2 i S

(=0, NR4g Clnasl, I}JB{L&J n dyl or
i m dazol yl, ° é’@ m{%l%%%%et er oc %Plﬁyoln 0?& V\(Q&I?A"m &%ﬁWCgKUI) ‘of where
possi bl e mor e grﬁiélﬁl APy a@n)g,rpyﬂmldmy] or pyrazolyl, each of said heterocycles optionally

bemg substituted with 1 or where possible more, such as 2, 3 or 4, substituents selected
from halo, hydroxy, amino, cyano, carboxy, C;.alkyl, C,ealkyloxy, C).salkylthio,
Cr.ealkyloxyC, galkyl, aryl, arylC,_alkyl, arylC;_ealkyloxy, hydroxyC).salkyl, mono-or
35 di(Cyalkyl)amino, mono-or di{C).alkyl)aminoC salkyl, polyhaloC; ¢alkyl, C;alkyl-
carbonylamino, C, 4alkyl-SO,-NR*-, aryl-SQ,-NR*°., Ci.salkyloxycarbonyl,
-C(=0)-NR*R> HO(-CH,-CH-O);-, halo(-CH;-CH3-0),-, Cy.salkyloxy(-CH,-CH,-



substituents selected from hal o, hydroxy, am no, cyano, carboxy,

C, -6al kyloxy, Cl1_ bal kylthio, Cl1_6al kyl oxyC, 6alkyl, aryl, aryl d.6alkyl,
aryl Cl6al kyl oxy, hydroxyCl. 6al kyl, 30 nono-or di (Cl_6al kyl )am no, nono-or
di (C1_(, al kyl)am noC, -6al kyl, po]yhal oC1_6al kyl, Cl1_6al kyl car bonyl azni no,
C, . 6al kyl -SOz-NRsc-, aryl-S02-NR C-, C1.6al kyl oxycarbonyl, -C(=0) -NR5cRSd,
HQ(- CH2- CH2- O R-, hal o(-CHz- CH2- O)n-, Cl1_bal kyl oxy(-CH2-CH2- O "-

aryl C1_6al kyl oxy(-CHZ- CHz- O "- and nono- or

di (C1_bal kyl )am no(-CH2-CH2-O m, or each of said heterocycles being
substituted wth, where possible 2, 3 or 4 Cl.6al kyl 35 groups; or wherein
R is pyrinm diOnylarg€: gkybzyi@H;-CHaOh- efd eancbriiiCe sadigy)emaw(-B8b-AH-0)-;
substituted wWyth 1 or where possible nore, such as 2, 3 or 4, substituents
selected from hal o, hydroxy, am no, cyano, car boxy, Cl. 6al kyI
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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(NR2R4)-, wherein X° is a direct bond or
35 C(=0), or X?is a direct bond, C(=0), NR*, C1_4alkyl—NR4, 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, aminc,



)-N- [ 1-(2-amino- 3-neth y)bu tyl)-4-piperidinyl ] -6-neth yl-1-
(6-methyl -2- pyridinyl)nmethyl)-1H benzi m dazol -2-amne; ()-N|

-(2-am nopropyl)-4-piperidinyl)-1-[(3,5,6-trinethylpyrazinyl)methyl]-1H 35
n oride trihydrate; ()-N|

- (2-am no- 3- net hyl butyl ) - 4- pi peridinyl] -
-[(3,5,6-trirnethyl pyrazi nyl)nethyl]- | H benzi m dazol -2-am ne; -18 N[

(

(2-am noet hyl ) - 4-pi peridinyl]-1-[[3-(2-chl oroet hoxy) - 6- net hyl - 2-

yridinyl Jmethyl]-1H benzi m dazol - 2-am ré-tri hydrochl ori de di hydrate; ()-N
1- (2- am no- 3- et hyl butyl ) - 4-pi peridinyl ]-1-[3-am no-2-pyridi nyl)nethyl
1 H benzi rrFX?aQ,GBEbQX)aﬁ: wediotl. 1 s kyl dryo €hdathyithie, Cidalkyldreti@alkd, arle pr odr ugs,

St or cochem cal Ly Lacrer s RAAs IR p, rBR! 8 a3 "am"*’“z‘f"”"*"“f
1- (2- am noet h ?' ﬁﬂﬁol)aﬁélp?%‘rﬁﬁ@m] p%\ﬂ;l ;PEZ]O‘BAI(YII*B(?H PY] ?P‘Isid‘éﬁﬂ "mﬁd‘é’?& Op - 10
yl I methyl ] - 6 ‘hyAr-SOpWR i ﬁodallwburcarbpwloaﬁ#@wa%“}z ¢ HP{-CHACHL{ D)o,
é] I(o sr?g} 203 SmemHPQHyb)) Ae,ghmﬁﬁiy(itm}dﬁza@ynl L-,alZ 18?4(@ G-l dazo[ 4, 5-
1- ( 2- ani noet hy’Id)"’%‘ ? gﬁ‘ﬁ@ry"]"é{‘ﬁ{ %‘]rl Cgiz‘gﬁr o'oY -%I’Ie{‘h{ﬂ'“ﬂdﬁé%%r‘?ﬂ"h dazol -1 -
yl ] met hyl ] - 6- w@ﬁwwedyitpgrqrmhmlpoas@tlmammudcm HBiocdd, sRbgitgprandeatdirgnd: 1); 15
E) )en2 In[Zd([a[ollhzﬁa I@ﬂi‘oﬂ?‘aﬁnﬂ@& I)QIMIQ cgﬁamypﬁgl%lamww no] - 4-met hyl - | H

ZI A
| - (2- ani nopropWjl yZP xg}fgéb‘?’h?ﬁge “ﬁyg;hﬁﬁlfﬂl %ﬁﬁfﬁwlowm)@éﬁ?ma&&&ﬁong—m
yl) met hyl 110 6- 4 splkylgarpiye.intinacir di(€taatitiamioc®i.olkiyld polyiralde dalkl €C1-calkyl-
2|][[2tL[|1] (g Sdibdhg fmw i é’aﬂ@I BfE lgﬁpﬂ%ﬁ?lg' Jmi* 7cg;§t mﬁﬁfﬁ%?n@ ngFl Il 20
ML Sttt i e s o At
1- ( 2- t hy B8hzi mi dazol -
| ( y?]mer? ﬁyl ify%l n@ﬁﬂ%ﬂ% HafPdwoind mene-ghgiéle ae il ldambivte; Cliz{:{lﬁopnflorm "0
1- Eﬁ iam noet h%ﬂwb@g i]lﬂgtﬂME% ?m] @}3Cﬁah@ﬂ%iﬂoﬂﬁsd&2\9ﬁerém RF Isoetidaetryt, 6-
et ny gy g: 3 Ira%ﬁ amJI e?c C (ﬂe c}/ 1 na}]e ing substitu th i or

2-[[ 2- iR BT B e e Tt g P R SRS e e i dazol - |
g)yl ) E’ﬂ[at hyl]-% %ppﬁ;qblegngyfqu@n #Hh Ol’)aﬁdul%s)ﬂt:’gtlﬁ sclectegrfrom halcj) hydroxy, ra]lrznlmrg az0
1- (2t ﬁml ]nol EI— epahéchabit yy IC) aa‘ﬂk)ml[ﬁnggkﬂ?x%:t] ggcé{tﬂbmmigé;%b%mk%ﬁdgﬁ ‘g%rl g: {lyl )
- methyl |- l|6 dro iﬂg%—or © a\ﬁ el bboh S S

t g y % f
'? ﬁgr 2{)1? arYnag@F@‘rﬁa tkyD) %ﬁ%aﬁ&' eIy ChreAliey L (G re3 ik Yeasbasyl apiingy ré&?’g&éac? rnmé
an I[ nt ter meali aNB*ofarylSOKNIa, ) datkgiox @arbohyl - -b:X-,.O)AIhR?‘RI‘"’nHB( C@p{:&ﬁ@m?ha

rotecting griR.csY a 0 ose

Brot ecti ng gr%scgregitqf gﬁ“' 'ﬁglk@:ﬁw}? q‘g?fl ot' ectfla{@?%y&ﬁ )
Organi ¢ Synt h@?]"g“’“"b‘i? difCpalih émgﬁh B-Cier{P=: ¢30hn W1ey & Sons Inc

1991), with an internediate of formula (I I ), wherein W is a suitabl e
| eavi ng gr oupR is a radical 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-6) wherein v is 3, Y' is -<CH(NRR*)-, wherein X2 is C(=0) or X? is C(=0),
NR*, Cyqalkyl-NR*, NR*-C, _alkyl, and wherein R' is pyridyl or imidazolyl, each of said
heterocycles being substituted with 1 or where possible more, such as 2, 3 or 4,
substituents selected from halo, hydroxy, amino, cyano, carboxy, Cy.¢alkyloxy, C,.
salkylthio, Cy_galkyloxyC, ealkyl, aryl, arylC,salkyl, arylC,;.salkyloxy, hydroxyC,.¢atkyl,

30 mono-or di{C,.¢alkyl)amino, mono-or di(C;_galkylYaminoC, galkyl, polyhaloC,.salkyl,
C\.¢alkylcarbonylamino, C; salkyl-SO,-NR*-, aryl-S0,-NR*-, C,.salkyloxycarbony],
-C(=0)-NR*R**, HO(-CH,-CH;-O),-, halo(-CH,-CH,-0),-, Ci.salkyloxy(-CH;-CHj-
O)y-, arylC, salkylox y(-CH;-CH,-O),- and mono-or di(C,_galkyl)amino(-CHz-CH-O),-.
or each of said heterocycles being substituted with, where possible 2, 3 or 4 C, ¢alkyl

(
[
1
benzi m dazol - 2- am ne tetrahydrochl
I
I
I
p
[
]-

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, Cy.¢alkyl, Crealkyloxy, C;.galkylthio,



such as a halo atom e.g. chloro, brono, in the presence of a suitable
base, such as, e.g. 19 sodium hydride, disodium carbonate. Said reaction
can be perfornmed in a reaction-inert solvent, such as

N, N-di mrethyl formamde. H Na\ a2 {I ,ri 13 Q\ NaP 1l 11 13 (I11)
(1]-b) M Conpounds of fornula (1') wherein, in the definition of Q R2 or
at least one R6 5 substituent is hydrogen, said Q being represented by

H Ql, and said conmpounds being represented by formula (1'-a), can be
prepared by deprotecting an intermedi ate?of fornula (IV) wherein P
represents a protecting group, for exanple ClL. aal kyl oxycarbonyl, benzyl,
or those prot€ctakyxy¥icalssl. ayheiylhedkylarghaglieioxy, hyfiroxyCrolkgl moneoGr oups in
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resence of hydse r opr cat al i nert
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exanmpl e, plat ?W%%WW&%QH?@&I ang dionerebfi{Galkamino(Ll-€HeOike.  An

appropriate
15  Preferred compounds are

(#)-2-[{2-][1-(2-amino-3-methylbutyl)-4-piperidinyl]amino}-7-methyl-1H-
benzimidazol-1-yl]methyl]-6-methyl-3-pyridinol tetrahydrochloride monohydrate;
2-[[2-[[1-(2-aminoethyl}-4-piperidinyllamino]- 1 H-benzimidazoj-1-yl jmethyl-3-
pyridinol;

20 (*)-N-{1-(Z-amino-3-methylbuty])-4-piperidinyi}-6-chioro-1-[(1 4—dlmcthyl 1H-
imidazol-5-yl)methyl}-1H-benzimidazol-2-amine monchydrate;
(z)-N-[1-(2-amino-3-methylbutyl )}-4-piperidinyl}-6-chioro-1-{(6-methyl-2-
pynidinyl)methyl]-1H-benzimidazol-2-amine;
(+)-2-[[2-[(3-amino-2-hydroxypropylJamino]- 1 H-benzimidazol- 1-ylJmethyl}-6-methyl-

25  3-pyridinel,

N-{1-(2-aminoethyl)-4-piperidinyl]-1-[[3-(2-ethox yethox y)-6-methyl-2-
pyridinyljmethyl])-1 H-benzimidazol-2-amine tetrahydrochloride dihydrate;
(x)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-1-{(2-chioro-1,4-dimethyl- 1 H-
imidazol-S-yljmethyl]-IH-beﬁzinﬁdazoI—Z—anﬁnc;

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

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



reaction-inert solvent for said reaction is, for exanple, an al cohol, e.g.
nmet hanol, ethanol, 2-propanol and the |ike, an ester, e.g. ethylacetate
and the like, an acid, e.g. acetic acid and the like. 5 The catalytic
hydr ogenati on reacti on descri bed above can al so be used to prepare a
conmpound of forrmula (I'-a) by deprotecting and reduci ng an internedi ate of
formula (TV) wherein Q@ conprises an unsaturated bond, said Q being
represented by QL, (CH=CH), and said ingﬁrnediate bei ng represented by
formila (IV-a). RL10G 1 NP-Qi e(CHECH--i N (IV-a) GNa \a2

H-Q-<\ 1f 4. N ~ ' -a). .| s of for a (l:) wherein, in the
definition ofN'zf%%?ﬁ“ﬁ%y§ﬁ82¥%@wéﬁ$gﬂg&émﬂwvﬁF%ngﬁ"S&Y" and R4 are both
hydr ogen, sai Byr@indimshyilelf-eenamidagolbd appptdpydrechipride dihydratsnpounds bei ng

represent ed by [nElanifid-3n@tylbuyPapidbfdnyiie] - B-aRiab-2dbyBinylglagnrgl-egt i ng an

i nt er medi at e ?énzfn%[i%l- -.a‘rn\Qe' teﬁz‘ﬁBf«l‘lquochlo c% t%hl 515;1 alaz N 15 (V| (T.' a-])
Sai d deprotection reaction can pe per?orne I'n" the presence of a suitable

base such &s, thepsrdrgsaMeridess gdtlitipnisplés, qupternany amyiges) PERBERIPIGES #ds i t abl e
aci d, such asstbyedhemiany isémadd @rmsahdedthe i ke, in a suitable solvent, such
as an al cohol, acetic acid and the Iike. 20 Conpounds of fornula (I'-a-1)
can al so be prepared by deprotecting an internediate of formula (V)
accordi ng to Mest pefer e described for the preparation of conpounds of

formula (1" -a}.[[27[1-B-aminoethyl)-4-piperidinyl]amino]-4-methyl- I H-benzimidazol-1-

10 yllmethyl]-6-methyl-3-pyridino! tetrahydrochloride;

(%)-2-[[2-{[ 1-(2-amino-3-methylbutyl)-4-piperidinylJamino)-7-methyl-3H-imidazo[4,5-
blpyridin-3-yljmethyl}-6-methyl-3-pyridinol;
2-[[2-[[1-(2-aminoethyl)-4-piperidinyljamino]-6-chloro-4-methyl- 1 H-benzimidazol-1-
ylimethyl]-6-methyl-3-pyridinol tetrahydrochloride 2-propanolate (1:1);

15 (£)-2-[[2-[[1-(2-amino-3-methylbutyl)-4-piperidinyllamino]-4-methyl- 1 H-
benzimidazol-1-yljmethyl]-6-methyl-3-pyridinol;

(£)-2-[[2-[{ 1-(2-aminopropyl)-4-piperidinylJamino]-4-methyl-/ H-benzimidazol-1-
yi)methyl}-6-methyl-3-pyridinol tetrahydrochloride trihydrate;
2-[[2-[{1-(2-aminoethyl)-4-piperidinyl]amino]-7-methyl- ] H-benzimidazol-1-

20 ylimethyl]-6-methyl-3-pyridinol tetrahydrochloride dihydrate;
2-{(2-[[1-(2-aminoethy])-4-piperidinyl Jamino]-6-bromo-4-methyl-1 H-benzimidazo]-1-
ylJmethyl]-6-methyl-3-pyridinol tetrahydrochloride;
2-[[2-1[1-(2-aminoethyl)-4-piperidinyl}amino]- ] H-benzimidazol - 1-ylmethyl]-6-
methyl-3-pyridinol tetrahydrochloride monohydrate;

25 (%)-2-[[2-[{1-(2-amino-3-methyibuty])-4-piperidinyl Jamino]-1H-benzimidazol-1-
ylJmethyl}-6-methyl-3-pyridinol; and
(£)-N-[1-(2-amino-3-methylbutyl }-4-piperidinyl]-4-methyl-1-[(6-methyl-2-pyridinyl)-
methyl]-IH-benzimidazol-2-amine.
the prodrugs, N-oxides, addition salts, quaternary amines, metal complexes and

30 stereochemically isomeric forms thereof.

In general, compounds of formula (I') can be prepared by reacting an intermediate of
formula (Il-a) or (11-b}, wherein P represents a protecting group, such as, for example
C.salkyloxycarbonyl, or those protecting groups mentioned in Chapter 7 of ‘Protective
35 Groups in Organic Synthesis’ by T Greene and P. Wuyts (John Wiley & Sons Inc.,
1991), with an intermediate of formula (II), wherein W, is a suitable leaving group,
such as a halo atom, e.g. chloro, bromo, in the presence of a suitable base, such as, e.g.
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Compounds of fornula (I'-a) or (lI'-a-1), wherein Q or 2 conprise a
hydroxy substituent, said B or @2 being represented by QQ -(OH) or
@(OH), and said conpounds being represented by fornmula (I'-a-2) or
(I"-a-1-1), can be prepared by deprotecting an internediate of formula
(V') or (VI11) as described herei nabove for the preparation of conpounds
of formula (I'-a). R / G1 ~ Na~-a2 p-@ (OP)-{ D d" 13 N(VlI) R1 G1
i P\ Na\fl2 Plr ~@' (0OP) \" I ~3 Nadm#a (VIIl) (1'-a-2) R G 0 H2N- @'
(OH)---<\ Conpounds of formula (1') wherein, in the definition of Q both
R6 subst i t uentsediamydritgddioginm carbdrateafald Réctioneab bd perfopdedag @ meacandinedne
carbon adj acepgjyif, sha?asfw,h&&&nwﬂ&m&ﬁfdéy' ng the R6 or R2 and R4
substituents, cont ai ns at” | east” one hydrogen, said Q being represented by
H2N- @BH, and sai d|corrp]ounds bei'mg-rv8pr esented by formula (I'-a-1-2) can
al so be obtained B é&yctlve ampation of r'nternediates of formula (1X) in
the presence an-(\a %w &bl e tion rea fent, such as, for exanpl e,

ammoni a, hydroxyN , or benzyla ah\tzhe presence of a suitable
reduci ng agent, e.g. 15 hydrogen, and aT;"To‘ﬁpr”i ate catal yst. An

appropri ate catal ys#-a n the above reactio

2

p ey

| al

N x,2
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(11-b}

Ri=—G=W,
{n

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 (1'-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  SonsInc., 1991).

(V) (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 chlonide. 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 Altematively, 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



for exanple, platinumon-charcoal, palladi umon-charcoal, rhodi umon-Al 203,
and the like, optionally in the presence of a catal yst poison, such as a
t hi ophene solution. A suitable reaction-inert solvent-for the above
reaction is, for exanple, an alcohol, e.g. nethanol, ethanol, 2-propanol
and the like. Rk / G N~ amnationa (o=@ \ Tli !3 a4* GR 1i Na
fl2 F3-Q' (OH) 13 Nay'aR 1~ "'"\a2 HN@GH N\ 43 a (Fa- 1-2)
20 -22 Conpounds of formula (1'), wherein Q conprises a - CH2ZNH2 nvi ety,
said Q being represented by H2N CH2- 4,2%and sai d conpounds bei ng
represented by fornmula (l'-a-1-3) can be prepared by reducing an

i nt er medi at e €¥anipdg. MiAtiaunpX)-chiRgoaRpal@d@nton-cliarcoalawd thalike. efuappiopriatN a \ a2

NC-Qi H ~ NeGhlionliRkn solvent for said reaction is, for example, an alcohol, e.g. methanol,
ethanol, 2-propanol and the like, an ester, e.g. ethylacetate and the like, an acid, e.g.
acetic acid and the like.

The catalytic hydrogenation reaction described above can also be used to prepare a
compound of formula (I'-a) by deprotecting and reducing an intermediate of formula
(TV) wherein Q, comprises an unsaturated bond, said Q, being represented by
Q1a.(CH=CH), and said intermediate being represented by formula (IV-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 HaN-Q3, and
said compounds being represented by formula (I"-a-1), can also be prepared by

deprotecting an intermediate of formula (V).
R! | R!
v

0O G
) “3\\.32 N Y
N‘—Qz_<\ !3 — H:N—Qz_<\ I g :]’3
N & N =
@]

15 V) (1-2-1)
Said deprotection reaction can be performed in the presence of a suitable base such as,
for example hydrazine, or in the presence of a suitable acid, such as hydrochloric acid

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

20 Compounds of formula (I'-a-1) can also be prepared by deprotecting an intermediate of
formula (VI) according to the procedure described for the preparation of compounds of
formula (T'-a).

R'

R
s /
G

G
\ 1 \ ]
P N 3-\ - N A
N g2 %az
N—Q2—<\ :IE ] —_— HaN—Q— I |
/ 3 2 2
P N & & \N & 2’

(v {I-a-1)



{2 42 \n13\1 I3 Na Na (X (1'-a-1-3) 5 Said reduction can be
performed with a suitable reducing agent, such as lithium alum nium

hydri de or hydrogen, optionally in the presence of a suitable catalyst,
such as Raney Nickel. A suitable solvent for the above reaction is, for
exanpl e, tetrahydrofuran, or a solution of amonia in an al cohol. Suitable
al cohol s are nethanol, ethanol, 2-propanol and the |like. Said reduction
reaction perforned in a 10 sol ution of zpnonla in an al cohol can al so be
used to prepare conpounds of fornula ( 1-3), wherein R is substituted

ith Cl-6alk kyl
\gv- d . 6al ?yl g @r@/ %dil {/cfrxmgr{gaé&r(i %b F‘u’as 1 65&%&(;?8)54 eyd by formula
(1'-a-1-3-1) sbsifiehhepid Qom@nbemtrewrnsemrabaer@H)o}f%azK 15 331 R'---C

;\IECSaEEY{ - _1|OH ?(’éoiPéoRds bei re@%lsé‘n‘{éd Y&hmfalkyd) or @-3-131) fﬁgd'bebfcﬁged\l\fﬁzéi 3153
- I~ a

(X-a) (I -a- 19cBroEFun %ﬂﬂe&?t o ?W#ﬂ?@) EW W d%\'ggn %yéorrg\F |fges a
-CH2-CHCHJCHZmNH@Unmp%@mnmushwﬂﬁ@mb@th)represented by H2N- CH2- CHOH CH2- (4,
and sai d conpounds being represented by fornul a (I'-a 1-3-2), can be
prepared by reacting anllnternedlate of &

}
N a\\\az
—_— H—Gy (OH _“<
P—Q; (OP)_Q I L Qy (OH) \NI P Ia.'i

; 1
N N N2 I~
/N_QZ' {OP) X I !3 — H,N—Q» (OH)-—<\N l 4//!‘3
4

(vin (Ia-1-})

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

represented by H,N-QsH, and said compounds being represented by formula (I'-a-1-2)
can also be obtained by reductive amination of intermediates of formula (IX) in the
presence of a sujtable 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, rhodiom-on-Al;Os, and the
like, optionally in the presence of a catalyst poison, such as a thiophene solution. A
suitable reaction-inert solvent for the above reaction is, for example, an alcohol, e.g.

methanol, ethanol, 2-propanot and the like.

1
/R] /R
G S
\ 1 iratl] al
N SN amination N | \\:ll:
(0=)Q3_< o HEN—Q3H'<\ 3
\N I e ;3 N 34.43

20 ax) (]'-3'1-2)



formula (XI) with ammonia in the presence of a suitable reaction-inert
sol vent, such as an alcohol, e.g. nethanol. 20 R R GG~ 11i 0 N aka,

N

a~ a2 CH-4' HNCH CHOH-CH-QA'-<\ | I 1 X3 \\ N4-a3 Na a (X1) Na
\ 2 (1'-a-1-3-2 ) Conpounds of formula (I"), wherein, in the definition of

Q R3 or one R6 suhstituent is fornyl, said Q being represented by
HC(=0-Q, and said conpounds being -23 represented by formula (1'-b),

can

be prepared by reacting an internmediate of formula (XIl1) with form c acid,

formam de and ammonia. RI /R G G11 -B-Na2 N a2 -_ ac,-4atxy)-

-CH Q--( 13 ONaN" , reduction JN 11 a\i' 6 (XIl) Conpounds of

formula (1), Colmpaieidnof formilh@ ) dhelicraih Qicompoies @-CRNH snottheridthbainghydr ogen, 5

said R2 bel NG RRERAYYTEN-ON,- B2 ana Bfa dotnpBUs BERP repRAEh AWy RPN At O
: (I"-a-1-3) can be prepared by reducing an intermediate of formula (X).

1 1
G/R G/R
\ al . \ N
NI 2 reduction N | xy?
NC—Q,—4 |5 = HN—CH;—Qq \I 5
N N N 7~
a
O (I-a-1-3)

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

10 solution of ammonia in an alcohol can also be used to prepare compounds of formula
(I'-a-1-3), wherein R’ is substituted with C,.¢alkyloxyCi.ealkyl, said R' being
represented by R''-C).¢alkyloxyC,.¢alkyl, and said compounds being represented by

formula (I'-a-1-3-1) starting from an intermediate of formula (X-a). .
R'—C,-galky—OH R—Cy-galkyloxyCy-galky!

Vi
G G
\ al . A )]
N R,y reduction N 2
NC_Q4—<\ | L - BN | s
N i ammonia/C,.galkylOH N X
(X-a) {I-a-1-3-1)

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

an alcohol, e.g. methanol.

R! Rl
{ {
I I

fof N 7 2,2 NI N

CHZ_QJ‘ <\ | |3 ———i H:N_CH'_)“"CHOH_CH: 04._<\ | |3

N K N &0
“a-1-3.2
20 1) (I'-a-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



nitrogen atomcarrying the R2 and R4 substituents, carries also at |east
one hydrogen atom said Q being represented by R2a-NH HQ®, and said
conpounds being represented by forrmula (I'-c), can be prepared by
reductive am nation of an internediate of formula (XIIl) with an
intermediate of formula (XIV) in the presence of a suitable reducing 10
agent, such as hydrogen, and a suitable catal yst, such as

pal | adi um on-charcoal, platinumon-charcoal, and the like. A suitable
reaction-inert solvent for the above reaction is, for exanple, an alcohol,
e.g. nethanol, ethanol, 2-propanol and the |iKke. R3 3 Na-a2 13 N (XI1l)

iRl /Rs CG f dnlineSiedi Mg F&RIR2a
represents Cfﬁgamﬁ%éﬁy ﬁ%M%lturgﬁH&qﬁﬁB& g%%ﬂ&h%s éﬂg mn?h hydr oxy, and the
carbon at om déﬂ?yﬂth@wcwm%}?’deé@%ﬁ‘@%ﬂ’fal so two hydrogen atons, said Ra

bei ng represented by [(C, -93Rkyl)CH2OH - N(R6) 2, and sai ¢ conpounds bei ng
represented by fornula (I'-@ 1), can be prepared b redhcin , an

intermediate of fornula ( \Ihe presence of grsuit gduci ng agent,
such as Iithimqm@kunkmyuqrh&dr|de| i-A—a—sti-tabl éTEaQt ngdi sol vent,
such as tetrahydrof@ran. 20 fi*nation 11 a HC-Q- -M “<~ N a4 (F-b)
GN R2*-NH-H®{ N (1'-c) R )2N> ;(C, -yal kyl) - NH HB®-Y R CHZO—|

(Xn)

Compounds of formula (I'), wherein, in the definition of Q, R? is other than hydrogen,
5  said R? being represented by R%, R*is hydrogen, and the carbon alom adjacent to the

nitrogen atom cafrying the R? and R” substituents, carries also at Jeast one hydrogen
atom, said Q being represented by R*-NH-HQs, and said compounds being represented
by formula (I’-c), can be prepared by reductive amination of an intermediate of fonmula
(XI1) with an intermediate of formula (XIV) in the presence of a suitable reducing

10 agent, such as hydrogen, and a suitable catalyst, such as palladium-on-charcoa!,
platinum-on-charcoal, and the like. A suitable reaction-inert sotvent for the above
reaction is, for example, an alcohol, e.g. methanol, ethanol, 2-propanol and the like.

1
G/R /R]
3 a! ) G\ 4l
N N2 amjnation N 2
(O=)Q5—<\ | B !,3 + RE—NH; ———— RpZ-_NH—HQs X\ | |3
N 24/ N ( s
(XTII) (XIV) (F-c)

Compounds of formula (I'-c), wherein R? represents C;.joalkyl substituted with NR,

[ 15 and with hydroxy, and the carbon atom carrying the hydroxy, carmies also two hydrogen
atoms, said R? being represented by {(Cy.0aikyl)CH,0H]-N(R®),, 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 aluminivm
hydride, in a suitable reaction;inen solvent, such as tetrahydrofuran.

R R}

4
q G
\ i \N a]-\ o
a2 reduction . ry?
R® nN=(Cy galkyi}"N’H—HQf<\ :r\ |, ————— (RpN—(Cr- galkyly-NH—HQs \ l P l_\
q 0YOC;-4ulkyl & =8 CH;OH "
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 J or more substituents selected from hydroxy,



(I"-CG | ) Compounds of fornmula (1') wherein, in the definition of Q R2 or .
one R6 substituent is hydrogen, said Q being represented by HQ , and
wherein R is a nonocyclic heterocycle substituted with I or nore
substituents selected from hydroxy, X4)2' j(C, 9al kYl Npi-HQE{~ 13

C(=0) OCl. 4a3kyl N a4' (XV) -24 hydroxyC3. 6al kyl, or HQ(-CH2-CH2-0)n-, said
substituents being represented by fornula A-OH said R3 being represented
by R2-(A-0OHw, with w being the anount of substituents on R ranging from
Ito 4, and sai d conpounds being represenied by forrmula (I'-d), can be
prepared by deprotecting an internediate of formula (XVI) with a 5 suitable
acid, Suglh aShzlhh‘dfy@@.Edl@ﬂ,L& Iﬂﬁi@zm-gnﬁ slﬁhls@sn@mzi&{ﬁﬁér&p&iﬂenmabs& presenf:e of
a suitable sp]vent o $,.an al coho W ta al.cohals are ne nol ,
et hanol , 2- p&gﬁlgﬁﬁ'oﬁf?geb‘ar’?a(r@?mﬁ”iegpﬁgt fél\e{jb?‘" 3ngprebrlget§et? %uné&gup may
al so protect #ibséuertinen Bneangingdron Lo anst said campourals beipg wprseanied®yYgr oup bei ng
represented bjpridbia (asn,rcaﬁb@ﬁ:@;fs&r&pb)bﬁprfo%m;ﬁaiﬁtmcdad)e-ofmﬁmml(&wymwys of

protecting_the.subst.ituent a, L.e.,wth a separate, as in.fornula
Oy or o' eSiRMR R SR bR R ecia it et BRI R gt O al'so be
conbi ned i n t jutablegplwentntueh arerdiakoko!. Suitabignicebelnemdnddanélosthanod 2¢ XVI - b) . (A
~Plw RIB G f¥hnol bnd @Be ik R G (XVI-a) 15 (XVI-b) / 0--H A-OHAR
a-A-OH (I -d-%s;g( Compounds of fornula (1'), wherein Qis a radical of
formul a (b-2) Altsmeiivetyo opopmdsingleiupgnayepo eamdat mdrehlyanfone mblsauénit'of B, can be
prepared by r@ﬁ@?]’oﬁgti@gr’o e Bdefie @by pf 9 c?cngewy FrmalRvAR). The

intermedi%e ?f 117 1Tn the priesence of sodium

ormijla(_ : . 1(A—o- , Ra
wo ways of protecting the substituents of R %, i.e. with a separalte, as in formula ( VI,

or a combined, as in formula (X'VI-a), protecting group, may alsc be combined in the j

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

(T—O—P}w (A—0—H),,
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A 1 \ 1
N N N 2
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N 24’ N as’
15 (XVI-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 (XVI) with an intermediate of formula (XVII) in the presence of sodium



G(1'-d) 013 | A-0-H A, 11a® GR1i NHYCa3 -Q-\\Nr \4d:a a
(I"-d-1) 1 -25 cyanide and a suitable reaction-inert solvent, such as an

al cohol, e.g. nethanol and the like. Rl Gi [/Nyalaz G -4alkyl--0-

k- Al k- X1- Il 13+ RRR41'-11 ~N~~ a,a 0 a GN -Alk--x1--\ Rk A N CN O
(XVITU)  (XVIl) (T-e) Conmpounds of formula (I1'), wherein in the definition
of Q X2 is C2.4alkyl-NR4, said Q 5 being represented by

QN- CH2- C, . 3al kyl -NR4, and sai d conpounds being represented by formula
(I"-p), can be prepared by reacting an-tsaternediate of formula (XIX) with
an internmediate of formula (XX) in the presence of isopropyl titanate (1V)
and a suit abkgnideadd s EuigblRgebiion-Bere kol est, MadBN3 @Nalcatrodl cignmehengppedidhice of a

sui tabl e reaﬁkéon-inert sol vent, such as nethyl ene chloride or an al cohol,
e.g. ethanol . "™

1
/R] G/R
G
\ al \N al\
N X2 2
C1'4a1kyl—-0—C-Alk—X'—<\ :/ll\ |+ R?R*N—H — - RZAN—CAk—— || L
N a-ﬂ/’a g N a(,

XV
(XVI) (I-e)
Compounds of formula (I'), wherein in the definition of Q, X% is Co4alkyl-NR*, said Q
5  being represented by Q5N-CH2-C.-3alky]-NR", and said compounds being represented
by formula (I’-p), can be prepared by reacting an intermediate of formula (XIX) with an
intermediate of formula (XXX} in the presence of isopropyl titanate (IV} 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, e.g. ethanol.

R]
I
3 :
ﬁ e
H"_C_Cl-gﬂ.lkyi‘-NH4 X I [3+Q6N—"‘H 3 i
N a #d N a%az
(XX) QﬁN—CHZ—c1-3a1kyi-—NR“——<\ I I
: >
(XIX) . NN
10 p C

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

functional group transformation reactions, comprising those described hereinafter.

The compounds of formula (I') may be converted to the corresponding N-oxide forms
j 15  following art-known procedures for converting a trivalent nitrogen into its N-oxide
| form. Said N-oxidalion reaction may generally be carried out by reacting the starting
material of formula (I') with an appropriate organic or inorganic peroxide. Appropnate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or carth
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
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.
ethanoi and the like, hydrocarbons, e.g. toluene, ketones, €.g. 2-butanone, halogenated
25  hydrocarbons, e.g. dichloromethane, and mixtures of such solvents.



RR G 1f 11 Na~a2 --- HIC G -3alkyl--NR4 ~3{QN-H -\ - N a (XX)
@BN-CH2-C -3al kyl-NR4 (XIX R 10 (t-p) C onmpounds of fornmula (I') may be
converted into each other follow ng an-known functional group
transformation reactions, conprising those described hereinafter. The
conpounds of formula (1') may be converted to the correspondi ng N oxide
forms 15 follow ng art-known procedures for converting a trivalent nitrogen
intoits NNoxide form Said N oxidation reaction may generally be carried
out by reacting the starting material Ot fornula (I") with an approprlate
organi ¢ or inorganic per oxi de. Appropriate inor ganquF J)Er oXi conpri se,
for exanpl e, GRFEROBHER B%?’B‘)%lﬂd)e‘”hgf”l’% iis @RogyClig NEBIoCYqe SURpRUE W&hmet al
peroxi des, e.@.calkgichiyaarbped, @zﬁﬂ&ébmﬁgﬁe@&sammenje&dadr)OCa@b«ybyand siice 20 organic

d 0 |
o S R SRR o A s s cob
3- chl or obenz sRBPAIMYST TosmpaXbist indbg eresepesr o r@aiablerifoRolag B, daeth aélob

per oxoacets c edn6l, prapdayl, Biteicd pefitend] dRsanobar@l the likebarddyih theyptkisencpef oxi de.
Sui t abl e soI Vﬁ%ﬁ Are nggls h}edxo%ml ?hﬁ:g\@%det%el( ovver al cohol s, e.g. ethanol

and the i der caFLbons etones e.g. 2-butanone,
hal ogenat ed 25 hrs)ﬁhceomﬂbons e. g. dichl -ememhtanel;yl and m xtures of such
solvents. -26 ounds of formula (I1")| G vvherel n R is nmonocyclic

het erocycl e subsmtji:gda Westdific&tibn6al kyl oN:CPigqnyl said Rl being
saif|d

repr esent ed % onpounds bei ng represented
by formul a (I'-f #*be prepared by eeh ftatlon of a conpound of
formula (1'-g) in the presence of a SU|tabIe al cohol, e.g. nethanol, 5

et hanol , propanol, sbytanol, pentanol, hexangl and t he i ke, and in the j
presence of a sui |l e acid, such as hydrochloric acid and the like. R

1- (=0 ™H R -&Lmfufds of 1@ ahlaXt - 2T mafd & ondened irko SorRSdutld drifémdulHm).N

wherein, in the definition of Q, R? 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
(XX1I), 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.

G/RI /RI
\N 2! G\ 5l
2 7
H'—Q|'—<\ I z:lf‘ + W) ———— 21_Q|—‘<\ I ‘!‘3
34, 344'
(XX1) }

(I'-a) (I"-h}

Compounds of formula (I'-h), wherein, in the definition of Z,, R?is CH,-C).ealkyl
substituted with N(R®),, said compounds being represented by formula (I’-h-1), can alse
be prepared by reacting a compound of formula (1'-2) wherein, in the definition of

20 H-Q, R%is hydrogen, said H-Q, being represented by H-Qsy, and said compounds
being represented by formula (I'-a-3), with an intermediate of formula (XX11), 1n the
presence of a suitable reducing agent, such as sodium cyanoborohydnde, in a suitabie

reaction-inert solvent, such as an alcohol.



2 ~a YQ 1~a3 N\a (I'-g) (1,-f) Conmpounds of formula (1'-a) may be
converted into conpounds of formula (1'), wherein, in the definition of Q
R2 or at |east one R6 substituent is other than hydrogen, 10 said R2 or R6
bei ng represented by Zi, said Q being represented by ZI-Ql, and said
conpounds being represented by fornula (1'-h), by reaction with a reagent
of formula (XXl), wherein W2 is a suitable |eaving group, such as a halo
atom e.g. brono, or 4-nethyl benzenesul phonate, in the presence of a

sui tabl e base, such as, for exanple di sodium carbonate, dipotassium

car bonat e, sodiun1hydroxide and the like, in a 15 reaction-inert solvent,
e.g. 3-nethyl-2-butanone, acetonitrile, N, N-dlnethylfornanldb R N2 a +
Zi w2 N 4. a (l'g¥a) Qua) Z1 Q (I'-h) Conpounds of fornuIaB(I'-h) wher ei n,
in the deflnltloh ofz21 R2 |s CH2- C1. 9al kyl substituted ak&F@)Z sald
conpounds %elng ree p&e :%q_gpbﬁLLL4Rthkﬂ@gﬁqngggq%J ]prqpared by
reacting a co roul a’ a) wherein, in th praof

HQ, R is hydngena sald H Qlbel ng represented by.nhh Q b, and sald
conpounds bei ng r &R resented by formula (I'-a-3), with an internedi ate of
formula (XXI'1), in the presence of a suitable reducing agent, such as

sodi um Cyanobesrgse{ﬂag skefonﬁma ﬁ)uwhé}ahe, cérﬁﬁ%é ﬁWln@f&lk?Qbf%@ﬂ“aOfSUCh as an

;?'Rgf G, vCreb b Y’(?@é‘%%ﬂe@g@%{ﬁ%{}‘ﬁg By B 31 579 Forppopgds being at (1'-a-3

represented by formula (I'-h-2), can be converted inte compounds of formula (I’ -a}, by
5  acidic hydrolysis in the presence of a suitable acid, such as hydrobromic, hydrochloric,
sulfuric, acetic, or trifluoroacetic acid or a mixture of said acids, or by alkaline
hydrolysis in the presence of a suitable base, such as, for example potassium hydroxide,
in a suitable solvent such as water, alcohol, a mixture of water-alcohol, methylene
chloride. Suitable alcohols are methanol, ethanol, 2-propanol, 1-butanol, sec. butanol
10 and the like. In order to enhance the rate of the reaction, it is advantageous 10 work al

elevated temperatures.

H
A /R’
] G
\N al \ al]
2 N T2
I L ——> H—Q]—<\I Ly
N 2 N e
(-h2) (1-2)

Compounds of formula (I’-b) can be prepared by reacting a compound of formula (-2}

with formic acid.
1 R}
R : 4
G G

A !
N a2 a.’.
w—q— | 1, + HCEOOH ———m HC(—O)—"Q1—<\ zl.'*
3
N W '

15 (I~a) (I-0)

Compounds of formula (I") wherein R' is monocyclic heterocycie 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 monoeyclic heterocycle substituted with Cy.galkyloxy or arylC; galkyloxy,
20 said C,alkyl or arylC calkyl being represented by Z;, and said R’ being represented by
7,-O-RY". Said deprotection can be performed in a reaction-inert solvent, such as, for



Conmpounds of fornula (I'-h), wherein Z, conprises fornyl,
Cf . 6al kyl carbonyl, or G . 6al kyl oxycarbonyl, said Z, being represented by
Z,a, and said conpounds being represented by formula (1'-h-2), can be
converted into conmpounds of formula (l1'-a), by 5 acidic hydrolysis in the
presence of a suitable acid, such as hydrobrom c, hydrochloric, sulfuric,
acetic, or trifluoroacetic acid or a m xture of said acids, or by alkaline
hydrol ysis in the presence of a suitable base, such as, for exanple
pot assi um hydroxide, in a suitable sol%ent such as water, alcohol, a
m xture of water-alcohol, nethylene <chloride. Suitable al cohols are
met hanol , et lkaanople mzmplmqoammlde il thepreaerok of swdtablp derapietting@e@hd & he |ike. In
order to enhgpngemiigadeate of the reaction, it is advantageous to work at
el evated tenperatures. RIL GZia RL G1 ~ 3 ~a })H a4 N(r-a) (1'-h-2)
Conpounds of forn§iTd (1'-b) can be prepared by 1eacting a conpound of
formula (1'-a) wigh formc acid. Pi GR 1 ~ ,5 ~a2 /N ala2z NY HQ-- T +
HC(=0 CE- ( HC(=@ - QL ( 1J 19 4ff 15 (1'-a) (1% b) Cprrpounds of formula (I1")
wherein Rl is nokacyelic het er obeprskegtigubst i t ut & 4@ hydroxy, said R1
bei ng repres d by H@)Rl' angsardTonp i nqg represented by
formula (1'-1), prepared by deprotecti nga efnpound of fornula (I
j), wherein RlL is nonocyclic heterocycle subﬁtl tuted with C, -6al kyl oxy or
aryl C, - 6al kyl oxy, @@ said ClL a]kyl or arylCl kyI bei ng represented by Z2,
and said Rt being represented b Z,-OR. Said deprot ectl on, can be
per formed i n Gommeaedsiobfermplek) refe RY is raqpepychs hetergryclesgbyUed WiIh et hy| ene
chl oride, 3 n Hale-Cp1,83ER0E, s&ild camgwntjabdneg dppiealed by forgulgBri), cae by,

converted into a compound of formula (I’-1-1) or (I’-1-2) by reaction with the

appropriate amine of formula (XXI) or (XXIV) in a suitable reaction-inert solvent,

e.g. tetrahydrofuran.

(Cy- 6nlky!)¥l\‘ (-CH3-CHy-0); ——R’
H

A 1
N il‘t.\\ 2 % -
— I I, + NHy(Cygalky) ———r —4 :l:
4//3
N a

(X1

halo{-cng-CHz-O),,—;R"
G

(I-k) (r--1)

(Cy-galkyl)oN (-CH:-CHz-O),,-—/R]'
G
\

N a
+ NH(C,.gateyl), ——-—*0“<\NI

a
(XXIV) (1-1-2)

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-butanethio] in the presence of palladium-

on-charcoal and CaQ in a suitable reaction-inert solvent, such as tetrahydrofuran.



tri bronoborane. OH Rr Ga ~az N a ~2 deprotection Na QI N\~ (1'-j)
Compounds of fornula (I') wherein R is nonocyclic heterocycle substituted
with 5 hal o(-CH2-CH2-0)n, said compounds being represented by formula
(I"-k), can be converted into a conpound of fornmula or (I'-1-2) by reaction
with the appropriate amne of formula (XXIIl) or (XXIV) in a suitable
reaction-inert solvent, e.g. tetrahydrofuran. halo(-CH -CH2-O~ /R G 1 1|
Ma2 Q Il 13 Na a (1'-k) (C-6aikyl) I' (-CHR-CH2-O, T/R* HGNa\2 +
NH2( Cl- sal kyl) ----- "~ Q<\ IE~3 N (®s-6alkyl)2N (-CH2-CH2-O)rT-/RL G
11 (XXIV) + NH(CL. 6al kYl)2 Nom -a~a2 } 14 Conpounds of formula (1),
wherein R is nonpcyclic heterocycle substituted with halo, said conpounds
bei ng represent eg®by formula (1'-n) can e converted into conpounds of
formula (1") bycteactlion W th 1-butanet'ﬁi o] ;,n t he presence of palladium

on-char coal and i“’,@ suitable reacti Me#t sol vent, such as
tetrahydrof uramd - 49 |, 4 s
N N .

P
ad

{I-m} {1

Compounds of formula (I') wherein a hydrogen atom in the radicals of formula (a-1),
(a-2), (a-3), (a-4) or (a-5) is replaced by nitro, said compounds being represented by
formula (I’-n) may be reduced to a compound of formula (I'-0) in the presence of a
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.

1 1
R /R

1

G/ G

\ le \ a

N 2,2 N g2
4 I Y

N N N =2

ad

(In) (1-0)

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

15 materials are commercially available or are known compounds which may be prepared
according to conventional reaction procedures generally known in the art or analogous
to the procedures described in EP-A-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 (IT) can be prepared by reacting an intermediate of formula
(XXV) with a suitable leaving group, i.e. W, introducing agent, €.8. 1-halo-



halo Rl I'" Rk GG 1 N N _ 1 (r) Conmpounds of formula (1') wherein a
hydrogen 5 atomin the radicals of formula (a-1), (a-2), (a-3), (a-4) or
(a-5) is replaced by nitro, said conmpounds being represented by formula
(I'"-n) may be reduced to a conpound of fornula (1'-0) in the presence of a
sui tabl e reduci ng agent, such as hydrogen, in the presence of a suitable
catal yst, such as platinumon-charcoal, and optionally in the presence of
a suitable catal yst poison, e.g. a thiophene solution. The reaction nay be
performed in a suitable reaction-inert s@lvent, such as an alcohol. 10 @G
Nala2 RR GNH2 _ N4 ~ a (l.-0) 1o The reactions described herei nabove

for the prepas3igyRRidhedidi€, if HERAYALS oOdibdn2b MpE@xidé,lin ) re@@fdnah&osobentyised to
prepare the conpoun the group (I"). In the follow ng paragraphs, there

s of th
are descri bed®€e$A°RIrMA 1 BYs of preparing the intermediates in the
foregoi ng preparations. A nunber of iaxernediates and starting 15 materials

are commercially available or are lgno conpounds whi ch may be prepared
according to conventional reaction %Kgi?ﬁﬁ es generally known in the art or

anal ogous to the procedures described—+n EP-A-0, 005,318 , EP-A-0,099, 139
EP- A-0, 151,824 , EP-A-0, 15%)-826% EP-A—07232; 9XI—CGEPWA- 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 foregoi ngX¥nd the foll owi ng ffleparations, the reaction
m xture is worked up follow ng art-known nethods and the reaction product
is isolated ahdermefiaecifomany (XX uwhirein R iy mpiositlic deteropycdy sybyitgedwittyf

fp{ Eul a (| tbl erafla, 81 RY SR 18R ed BRCLRNGnaBaid MephbBalbstetgatprésentiiby  ( XXV)
W a SultablLe

.9 0 i.e.. WL, introduci apent., %xﬂv]l-halo - 30
2,5-pyrro|idiﬁ%ﬁ?@ﬁ%?[iﬂ“?H§Q8F8§8%E%“%F“8FBEH%%%fgﬁerqx.d%, Fha :
reaction-iner p*hs@imi@ﬁﬂR]bH is defined as a carbony) derivative of R° wherein one carbon or

nitrogen, adjacent to the carbonyl, carries at least one hydrogen, with phosphorus

oxychloride. Intermediates of formula (XX VI) may also react as their enol tautomernc

10 forms.
POCl, _
(0=)R'*H—G~Y —————» C—R'—G—H

(XXV) (XXV-a)

Intermediates of formula (1) 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 (I-a), can also be prepared by reacting an intermediate of
15 formula (XX VI) with thionylchloride in a reaction-inert solvent, e.g. methylene
chlonde.
SOCI, -
R'—GH—0H ——— =  R'—G;H—Q
(XXVI}) (Ml-a)

Intermediates of formula (XX VII) can be prepared by reducing an intermediate of
formula (X3XVIII) in a reaction-inert solvent, e.g. an alcohot, in the presence of a
20  suitable reducing agent, e.g. sodium borohydride.

reduction
R'—G, (=0} ———————= R'—GH—OH

XXV (Xxvin

Alternatively, intermediates of formula (XX VTI) can also be prepared by deprotecting -
an inlermediate of formula (XXIX), wherein P is a suitable protecting group, €.g.
C,4alkylcarbonyl, in a reaction-inert solvent, such as an alcohol, in the presence of a

25 suitable base, e.g. sodium hydroxide.



e.g. tetrachloromethane. W | R3-GH---~ R-Gw, (XXV) (ill)
Internmediates of formula (XXV), wherein R is nonocyclic heterocycle
substituted with 5 chloro, said R being represented by C-R and said

i nternedi ates being represented by fornula (XXV-a), can be prepared by
reacting an internediate of fornmula (XXVI), wherein (O=)RIbH is defined as
a carbonyl derivative of R' wherein one carbon or nitrogen, adjacent to
the carbonyl, carries at |east one hydrogen, w th phosphorus oxychl ori de.
Internediates of forrmula (XXVlI) may al sg;react as their enol tautoneric 10
forms. POCI3 (0=)RbH-GH- O-R -GH(XXVlI) (XXV-a) Internedi ates of
formula (111) wher &'mrows—ios—kchlere—»whibhcs-mit t ached to a carbon atom
carrying at | east one hydrogen, said G being represented by G3H, and said
internmedi ates bei ngongpresented by fornultaxvihl1-a), can al so be prepared
by reacting an internediate of 15 formula (XXVIl) with thionylchloride in
a reacti on- i niarerma&tiduescod formalag X IVE ) whems Galfrk@)ni; GH{=(3sa{sBineOhtdBOS| Z SOC12 '

R -G H-Cl <Wgrzpé4eh§aﬁ%fdra ﬁ&gﬁ%ﬁ )eé éb%fwbﬁre(amlah)im&%dﬁﬁ pr epar ed

by reducing an Interne eaction-inert
sol vent, e. g.otdpmpaGREY); WF?YC‘PI%“E)F&@@HJG 335¥“g§f Up SUER RS EHH LGBk i ng agent ,
e.Jg. sodi um blnmmhy\ulinh NEJ—dﬂrﬁﬂhylﬁ'ﬁrnmmdcﬁih theipfes€ice Eﬂmﬁﬂrthuﬂ—in(axeﬁdmbn-inem)

OOV 1) At er aRlchy et BhRATRLRES R0 of i Ankdaf ) can al so be

prepared by prote ting” an I nter ate o ormula (XXIX), wherein Pis a

suitabl e protecting:.grpup, _e. g ,C3-gdalkylgarbonyl, in a reaction-inert
sol vent, such as an al dohol, in the presence of a 25 suitable base, e.g.

sodi um hydr oxi de. -&bqR1-- GlH- - - O- P QXXWRIHE) - GH OH (XXIX) (XXVI 1)
I nternedi ates of formula (XXVf), wherein G (=0 is CH=O, said
i nt er medi at esIntebeediges @forasbnectab e propared by reanihn mjermediste bfoprdpar ed by

reacting an i qﬁ‘ ?}Eﬁq]ﬁbf WBQ‘EI rés@@s(li sulmﬁrﬁét&t:ﬁ;&oﬁp Sudbdst abl e

| ,
N 9 5%% Goali o Hhonow & BByt PRI NSO P0842 - | ner ¢

reaction described for the general preparation of compounds of formula (I').

H

N | al‘\\ag
P—Qy N I |3 R!
NN 0 () G
(X Xi-a) N
N
N a]‘\ 2
\a
P-'Ql—<\ I :1]3
N .

(XXXI-b)

D)

Intermediates of formula (IV) can also be prepared by reacting an intermediate of
formula (XX3I-a) with an intermediate of formula (XXXII) that has reacted with

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

H G
A

| \ 8!

N. A2 N 2
P""QI_<\ I |3 + Rl—G—0OH +(C1-50;—CH; —— p—(Q A | ‘3

NN N “

(OUXH) °
(XXXI-2) av)

)



solvent, e.g. tetrahydrofuran, diethylether or a mxture thereof. RL-WB -
R - CH( O) (XXX) (XXV' I Il-a) Internmediates of formula (1V) can be prepared
by reacting an internediate of formula (XX)I1-a) or (XX)Cl-b), wherein P
represents a suitable protecting group, such as, for 10 exanpl e,

G 4al kyl oxycarbonyl, with an internediate of fornmula (I111) according to the
reacti on described for the general preparation of conpounds of fornula
(1"). (XXXlI-a) (XXXI-b) Internediates of formula (1V) can al so be prepared
by reacting an internediate of formula¥$XX)U-a) with an intermedi ate of
formul a (XXXII that has reacted with 15 nmet hanesul fonyl chloride, in the
presence of al ‘HI"F‘%B‘F%O Tfganula Y bem gk0 be Brepared R GYaRZatohisaction of He presence
of a suitabl eimeaediae of fonedlt CEXKUBM a reacti@n-iddriNolleiet. fydnfakohamr 4N- R G R
1-G OH (XXX rﬁ%ﬁi < I nt er nedi at es of
formula (1V) élénnel@?fgo e%“é%%#rgscfn y&;ﬁg%gy %xz'gétfil\%ﬁmﬁélact lon of an

I nternmedi ate of formul a (XX)M__in a reaction-inert solyent, e.g. an al cohol
or N,N- dinethylformam de, in the presence of mercury Axi de and sul phur .

G-RL NHI 'ZZ~,a2 P--Q ' I-NH a3 S (XXXl 11) cycl |E\at|on 5 I nternmedi at es
of formula (1V) wherein @ ¢ rrp?‘ ses @f@R8aturated b %ged Q being
represented by Q a(&HgCHh-Nu &l d TTteredr at e?@r{mdj(lv- a), can be
prepared by reacting a |nterr°red| ate of formula (XXX “Th an

i ntermedi ate of formula ( I Hé)"') in the presence of a suitable base, such as
di pot assi um car bonat e. a(CH=CH) - - ( av)
5 Intermediates of formula (IV) wherein Q; comprises an unsaturated bond, said Q, being
represented by Q,(CH=CH), and said intermediates by formula (TV-a), can be prepared
by reacting an intermediate of formula (XXXIV) with an intermediate of formula (IH)

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

G
i \

a\ ) N a
P“013(CH-CH)—<\ :[ |3 RI=G—W; — P—Q,{CH=CH) \<NI P
a

(XXXIV) (D (IV-2)

a
A

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

] 1
/R G/ R
\ 1 \
N a-‘\\\ag N a\ 2
haio—<\ I !13 + P—Clg—NH, ————p—Q; NH'—"\\ I a
N 45 &
(XXXVI)
(XXXV) (TV-b)

15 Intermediates of formula (TV) wherein R' is monocyclic heterocycle substituted with
amino or mono- or di(Cy.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
(XXXVI) with an appropriate amine, represented by formula (XXXVII), in the

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



N (XXXIV) () R

formula (1V) wherein,

G1N P-Qa(CHCH-<\ N (TV-a) 10 Internedi ates of

in the definition of Q

radicals of formula (b-1) to (b-8)

by reacting an
formula (XXXVI).

represent NH,
by QL -NH, and said internediates by fornula (1V-b),

the X1 or

X2 noieties in

intermediate of formula (XXXV) with an internedi ate of
I N_halo -all 13 + p-tic NH? (XXXV) a\a2 +

Al

G1

t he

said Q being represented
may al so be prepared

I3

aal Q(XXXVI) R Gp Q NHA 11 13 (1V-b) N 15 Internediates of fornula
(1V) wherein R is nmonocyclic heterocycl® substituted with anino or nono-

or di(C,.6alkyl)am no, said R being represented by RS RghN-R,

wher ei n

Rya and Rsb are defined as described herei nabove, and gaiid internediates

bei ng

represent‘é’ﬂ_ﬁi’fl formula (Wc),

can be prepared by

Meatting an

internmedi ate of forqula , (XXXVI'1) with an appropriate am rfe represented by
formula (XXXVI11), Na_thg 20 presenc® of an appropriate ca 8, €. 0.
pal | adi um and*—(MHEZ, i - Bi s( disphenyl - —m P—Q—Q, l5

N ¢ N Fee

N

(XKD

(O VI

a

(IvV-c)

Intermediates of formula (IV) wherein R’ is monocyclic heterocycle substituted with
C(=0)-NR¥R™, wherein R* and R*® are defined as described hereinabove, said R’

being represented by R¥R*N-C(=0)-R"", and said intermediates being represented by

5  formula (IV-d}, can be prepared by reacting an intermediate of formula (XXXVII) with

an appropriate amine, represented by formula (XXXVII), under an atmosphere of

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

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

tetrahydrofuran.

halo—R "
!
G

\ 1
N Ixy,2
a
P Qr—(\ I (La +
N Cal
a

10 (XXXVID)

rR® o

R¥*—~—N——C—R"

R coO
R”-—I!ﬂ{ S —.
(XXX VI

!
G

\ 1
N a\\\az :
P—Q—
I_QNI{(’ !’3

{Iv-d)

Intermediates of formula (IV) wherein P-Q; comprises C).;palkyl or Cs.5cycloalkyl
substituted with NRS-P, said C;_jalkyl or C3.scycloalkyl being represented by Z, said
P-Q, being represented by P-N R®.Z;-Q,4, 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,

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

Rl
/
G
\ '
N a\\ag
H-Qyy \I 5
N X
{Ir-a-3)

R RS

(XXXIX)

| I
+ P—N—25— W, e p—N=— Z— Qi |
N

{TV-¢)

a

Intermediates of formula (IV-¢), wherein R® is hydroxyC_galkyl, said intermediales

20 being represented by formula (IV-e-1), can be prepared by reacting an intermediate of



phosphi no)-1, 1" -bi naphtyl, in a suitable reaction-inert solvent, e.g.
tetrahydrofuran. -33 R5b R5a-n~R RSb + R53-NH G 1 N ka, P-QL \ 13
(XXXVIT) (XXXV 1 11) (IV-¢) Internmediates of formula (1V) wherein Rt is
nonocyclic heterocycle substituted with C(=0 -NRsaRsb, wherein R5a and Rsb
are defined as described herei nabove, said RL being represented by
RSOR5bN- C(=0) - R', and said internedi ates being represented by 5 formul a
(I'v-d), can be prepared by reacting an internediate of formula (XXXVII)
with an appropriate am ne, represented by fornmula (XXXVII1), under an

at nosphere of carbon nonoxide, in the presence of a suitable catalyst,

e. gt Efal | adi U{i’brﬁﬂu'la)()@g?ﬁtﬂ'faﬁmtﬁ?ﬂdmtleogfoﬂ'h@(imh gmf# pﬂa%@&%ﬂhﬁmmmm 51% 1i n a

Sultapl e reactl O [ ven rorur.an al O- ,

“la\ P—Q " e dipbidsh ”fb§a%i°>?>%‘>%vaf“f’)"‘ %&81‘352}"&% K %@\ﬁ 1) Co Rsb 0 11 R
|

5a ! -CGR G 11 NI a~§¢ P-Q - R]
d d
Oy P \N a\\ ) }|! ?1 -¢alkylOH \N a'l\\‘aj
o % \I [P Gl — 20y \I b
Cy-qalkyl & L) &
(XL) {IV-e- 1}

Intermediates of formula (XXXI-a) or (XXXI-b) can be prepared by protecting an

5 intermediate of formula (XLI) with a suitable protecting group, such as, for example,
Cjaalkyloxycarbonyl, 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,_salkyldicarbonate, and optionally in the presence of a suitable base,

N 2
lil protection P—Q—4\ I (l
1
N a‘\\-‘ 2 /
a
H—Q (XXXI-a)
~ T
a

(XLINy | |

protection N | X2
P—-Q|—<\ I
N £~

10 {(XXXI-b)

e.g. sodium acetate,

Allernatively, intermediates of formula (XXXI-a) or (XXXI-b) can be converted into an
intermediate of formula (3(LII) by reaction with a suitable acid, such as hydrochloric
acid or hydrobromic acid and the like or mixtures thereof, in the presence of a suitable
solvent, e.g. water.
15
Intermediates of formula (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 (XLIM-a) or (XLII-b}, wherein
20 Wj; represents a suitable leaving group, such as for example a halo atom, e.g. ¢hloro,
with an intermediate of formula (XLIV).



N a (1V-d) Internediates of fornula (1V) wherein P-Q conprises Cl. 10al kyl
or C3.7cycloal kyl substituted with NR6-P, said O _toal kyl or

C3. 7cycl oal kyl being represented by Z3, said P-Q being represented by P-N
R6-Z3-Q b, and said internedi ates being represented by fornmula (1V-e), can
be prepared by reacting a conpound of forrmula (I'-a-3) with an 15
internmediate of fornmula (XXXI X), wherein W represents a suitable |eaving
group, such as p-toluenesul phonate. Said reaction can be perforned in a
reaction-inert solvent, e.g. acetonitrif®, in the presence of a suitable
base, e.g. dipotasgi umcarbonate R/ R G/ R6 R6 1NI (I"-a-3) + P-N-Z3
a3 (XXXI'X) (1V-e) f" 4 Naal Internediates of f {I'V-e), wherein R6
is hydroxyC 6a saﬁ*g unE_r mag, ates_ l20 bej, lresent ed by formul a
(IV-e-1 ), can” \F d by réac%'i ng an |(ﬁ‘ferrre 34 formula (XL)
with an |ntermed| e oF forrrula (XLI) in the presence d‘f a suitabl e base,
e.g. dipotassiumc ;(E,ﬂ and-"¥ suit abl e sol vent (X¥Xlg:Yacetonitrile. Rl
GON \ i/ o-Z~ /\\ C -4al kyl (XL) (XLI) (IV—e 1) Internedi ates of
formula (XXX -a) OZ (XXXl -b) can be prepared by protect1|ng an 5

internediate of fo & GXLIT) with a suitable pr g group, such as,
for exanpl e, ,_gal ylo yerapb@%dmz i n—a peaeibery i nert Jsol vent, such as
nmet hyl ene chl ori d anﬂ al cohol, e.g. nethanol, o, 2-propano| and

the like, in the presence of q y) itable reagent, gunGuy.,
di C, - 4al kyl di car bonat®;by and op %(I onally in the presence of a suitabl e base,

€.g. sodium a(il?t'él%e%iatcléof formula (XLIII-a) or (XLII-b) can be prepared by reacting an
intermediate of formula (XLV-a) or (XLV-b) with H,P(=0)(W5)3 in the presence of a

suitable acid, e.g. hydrochloric acid.
H H
| 1 HaP(=0)(Ws)3

N a‘..}m-\2 \a':
< T

N d

H a

(X1.V-a) (XLIO-a)
i i
N al\\az HoP{(=0}Ws)a N \a
0=< I M|13 y W5_<\ I !1
s (XLV-b) (XLTI-b)

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

(XLVID).
HE \'\e 2 I
H;NI J}L +*  HN—C~——NH, -—> 0=< I 3
a
(XLVI-a) (XLVI
(XLV-a)
P
HN 3\\\\ 2 \ 2
I Ta + H-.N"-!.l}'"—N!h —_— o=<I ?3
H,N N ~?

(XLVIL)
(XLVI-b) (XLV-b}



(XLI1) 10 15 RL G a~ C, -, cal kviOH ~t

P---N-Z~-Q b\ Il ~a - protection (XXXI-a) (XXXl -b)

, a, N

AN AN

P --C -6alkylOH 1 _
Al ternatively,

i ntermedi ates of fornmula (XXXI-a) or (XXXl -b) can be converted into an

intermediate of formula (XLII) by reaction with a suitable acid,

such as

hydr ochl ori c

acid or

hydrobrom ¢ acid and the |ike or

m Xt ures thereof,

the presence of a suitable

sol vent,

e.g. water.

| nternedi ates of fornul a

(XXXI-a) or (XXXI-hb),

wherein in the dekd.nition of

Q.

the X

or

noieties in the radicals of fornula (b-1) to (b-8)

represent NH,

X2
said Q

bei ng
or (XXXI-b-1)
(XLIll-a) or

chl oro,

with an i nternedi ate of

in

repr eSgeiRdialY offormhal(xXRRHa5ah disb B SepBel RliescuRY af Rfefiédiad XX - a- 1)

PO - AR e o oo o e et Eral R EnEiust R "or oup,

such as for ewalphd. a hal o atom e.g.

formula (XLIV). -35 (XLIll-a) H NY-a2 + P-Qc NH2 P#Q(: NH\ 1 ~3 N a~~a

P P-QL ¢ N (XL

1V)

| nt er nedi at es of f

or

pafed by reacting

an i nternedi

5

(XLIV) (XXXJ-a- DHZ*iE%* 2 + P--JH

| al, (XPHA=ETo0rN Céh-b) @&m.b

ate raf topflil a (XLV-a) or (XLV-b) with K

{(XXX1-a)
Intermediates of formula (3O{XIIT) can be prepared by reacting an intermediate of

formula (XLVIIT) 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

P06 (W) 3 in the
presence of a suitabugAﬁc;d, e.g. hydrochloric acid. H
-a

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

at elevated temperatures.

?—R
NH |
a! | a{\“"az
e 2,2
e Nﬂi T; + P—QECRTS P—Ql-ﬁ—N #¥
HzN 34';3
Intermediates of formula (XLLVII) 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.
R 1__6.._NH ai\\-al reduction R]—G —MNH al\\aj
I |3 - ‘ P !iﬁ
02N adéa NH3 34/
(IL) (XL VAN
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-

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

carbonate.
W al N
6 R I G—NH a\\az
R'—G—NH;  + | b > " ' " l
04N ¥ 0N " ¥
(L)
(Ln (L)



HI -I HP(tO(Wh -al H-~a2 <\ 13 wb-L a3 ' a-a Na (XLV-a) (XLIIl-a) P
H2P(=0) (W5)3~~ a 5 (XLV-b) (XLIII-b) Internediates of formula (XLV-a) or
(XLV-b) can be prepared by reacting an internediate of formula (XLVI-a) or
(XLVI-b) with an internediate of formula (XLVU)- I HN ' 2 o 2N '-,a,r- a
(XLVI-a) 1 (XtV11) O + HHNCG NI, -- (XLVI1) (XLV-b) 11 3 + H NL-GC -NH2
-36 Internediates of fornmula (XXXl -a) can al so be prepared by reacting an
intermediate of fornmula ()CLVI-a) with P-QL-C(=NH)-O CH2-CH3 in a
reaction-inert solvent, such as an alcehol. H' + P--Q <\ i Xl13 a
(XLVI-a) (XXXI-a) 5 Internediates of fornula (XXXIl11) can be prepared by
reacting an i miemegidieabffoniula (L)tateardpXe¥by tepctinigtah imgmmediaeofifainalee of

formula P- Ql:&_[ﬁ’wiyl\m s%natjlegacﬂf Qﬁcn%ﬁﬁ?&hloﬁc acid, in the presence of a suitable

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

{Lin

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

rl—G—w, * NaN{C(=O)H],

(nn I
)]
Intermediates of formula (J1.) 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 areaction-inert solvent, e.g. N,N-dimethylformamide, in the presence of an appropriate

base, e.g. sodium hydride.

Wﬁ al ]
% RI~—G—NH_-2
RlmeG—NH-—=C~—H + | . !3 » | I
- a
g OaN 2 0,N ¥
(LI w w

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

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

| 1
N ‘]{'\\32 N a\\a2
P—Q1u(CHg-CHOH}—<\ |, —= P ,a(CH=CH)-—<\ | 1
N N

2

s (L) {XXXIV)

Intermediates of formula (LIV) wherein, in the definition of Q,,, the X! or X* moieties
are CH3, said Q,, being represented by Q),', and said intermediates being represented
by formula (LIV-a), can be prepared by reacting a carbonyl moiety of formula (LV)
with an intermediate of formula (LVI) in the presence of N,N-diisopropylamine and

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



according to the procedures described in EP 0005318, in a reaction-inert
sol vent, such as an alcohol, e.g. ethanol. To increase the reaction rate,
the reaction may be perforned at elevated tenperatures. 10 (XLVIII) 4t~a2
+ P-Q -CS 3 4*a (XXXI'Il) Intermediates of formula (XLVII1) can be

obtai ned 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 approprlate catalyst, e.g. Raney Nickel. RG -NH a~
reduction ate 13 O Na a2 (XViil) 18% nt er medi ates of formul a (IL) can
be prepared by reacting an intgrnediate of fornmula (L) mnthlf

I nternmedi ate of forrmula (LI), ln m@ICh W6 represents a suitable |eaving

group, such a _ At Q ro. The reaction na be Buired in a
reaction- |ne?f§sh?tgﬁ$ @ﬁ<a 493tr“T§T‘F‘8FH%“ Heys §41table
base, e.g. dipofld8sium carbonate 'R -G NH2 + (L) tB(LQp) a G—R “NH ka~a2
P-Q- I-N5 EaE a | NH, 4aa(RVl}GNH0N--aC,N

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

1
/ o R
\ al G\ 1
N N2 . N a\\\az
HO—Q»—<\ e NH — N_Q,_.<\I |3
N 84/ N adﬁ‘a
LV o 0
s V)

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

‘\“ 2 \
S_O—Q7_<\ I NH et N_Q2-<\
Cl -4alkyl 4

(LIl

m—g
(™)

10 Intermediates of formula (LVII) can be prepared by reacting an intermediate of formula
{LVI) with an intermediate of formula (LIX), wherein W, represents a suitable leaving
group, such as a halo atom, e.g. chioro, in the presence of a suitable base, such as N, N -
diethyl-ethanamine, and a suitable solvent, such as methylene chloride.

R! .
{ s
(iN I'\\ c‘ ﬂ]\
2 5 ' L,
o \I b - 0\\?//_ T %;S/io‘Qz—(\jI L
" C,-qalkyl C-qalkyl N &

{Lviy (LIx) {LVII)



-37 Internmediates of fornmula (L) can be prepared by reacting an

I nternmedi ate of formula (LII) with a suitable acid, such as hydrochloric
acid, in the presence of a suitable solvent, e.g. an al cohol, e.g.
ethanol. HI ~Ce0 ~ RI-GN-0- RI-G.NH2 (L) 5 Internediates of fornula
(LI'T) can be prepared by reacting an internediate of formula (I1l) with
NaN C(=OH 2. TRL-GW1 + NNC=0)H24 =0 R GE-, CC_ 0 (L11)
Internmediates of forrmula (IL) can al so be prepared by reacting an
internediate of fornmula (LI) with an inAternediate of formula (LITI) (J.
Og. Chem, 25, p 1138, 1960)-in 10 a reaction-inert solvent, e.qg.

N, N- di net hyl f iptemmediates oflfmmhévmrvésmw thsfdefinitiap e QpR( Htle-t0 gémdg 2g. sodi um
hydride. Rt--Gizd¥eb re§enteh'|b§ le,tand Rlid Qlenh’éﬂlﬁesa)y]foﬂlﬁlla OBEI) eandbe( | L)

| nt er medi ates_of f i‘_ﬁ‘\?}p“ cf%f}gmghﬂ‘ ﬂ\ ntgﬁlagé%r g‘gﬂ}"?anu“ c acid.

i nt er nedi ate GFP m?dgtfyrfﬁ‘fcéln
H 11 P-Ql (LG, wiSHDHW:Ns asultdbl¢ leaking group, such as a halo atom, €.g. ch]oro in the

5  presence of a suitable base, such as dipotassium carbonate, and a suitable solvent, such

as acetonitrile.

1
N N2
H—=Q \ ;113" N—C-~ypalkyt—Wy —_——i—
4
Rr!

{Ia-3) 0 G
(LX) \

/\ z’\
-]

N 4

e

N—“Crloﬂlk)'?"'le_<\
N

0
(V-a)

Intermediates of formula (LVII) wherein, in the definition of Q2, the carbon atom.
carrying the hydroxy, aiso carries two hydrogen 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.

! |
R &
3 %
N a2 reduction a'\\ R
a 2
N &2 R
a )
(LX) (LVi-a)

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

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



HN P-Qt a(CH=CH)--'" (XXXIV) Internediates of fornmula (LIV) wherein, in
the definition of Qa, the Xt or Xz noieties are CH2, said Q, being
represented by Qa, and said internedi ates being represented by fornula
(LI'V-a), can be prepared by reacting a carbonyl noiety of formula (LV)
with an internediate of fornmula (LVI) in the presence of

N, N-di i sopropyl am ne and 20 butyl lithium in a suitable reaction-inert
solvent, e.g. tetrahydrofuran. -38 P—Ql'-éCH'-C=O) + (LV) Ha CH3~NII ~i
13 a (LIV-a) Na 4-" a Internediates of "'fornmula (V) can be prepared by
reacting an internedigte of formula (LVII) with JHisoindole-1,3

(2H)-di one in the pr(ésence of triphenyl phosphi ng/and di et hyl

azodi car boxyl at e. % N a\ a2 HOQ\\ 1 Iara53Na4p(LVII) N
a* 2 ---~FP- b—DrEWW(J NH m\mates of formula (V)

may al so be prg%%r"e N 3(:t"‘I’Tg‘arﬁ_r'rn*er mula (LVM wth
1H i soi ndole-1,3 (2H)- d| dne I n the presence of a sui abI e base, such as
sodi um hydride, and a @yitable solvent, such as N.VIN}-di net hyl formam de. Rl

Intermediates of forrnula (VI) wherein, in the definition of Qz, Rlis Ci.palkyl
substituted with N{P), and the carbon atom adjacent to the nitrogen atom carrying the
R? substituent carries also at least one hydrogen atom, said Q2 being represented by

5  (P)2-N-C.)0alkyl-NH-Q2,H, and said intermediates being represented by formula
(V1-a), can be prepared by reductive amination of an intermediate of formula (LXII)
with an intermediate of formula (LXII) in the presence of a suitable reductive agent,
such as hydrogen, and a suitable catalyst, such as palladium-on-charcoal, platinum-on-
charcoal, and the like, and optionally in the presence of a suitable catalyst poison, such

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

such as an alcohol.

1 L
R /R
G
a] P ‘}ﬁ 3
a2 P\ \ - g 2
(O-)Qza—<\ I P !;P _N—C}- galkyl—NH, —"; /N_Cl‘lﬂalkyl—NH_QhH_<\N | (}!‘3
a
- (LXHn {Vl-a)

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

! 1
GMR G/R

\ 1 : \ al
0\ N a\\\\.az N \\\az
S I |, ——————— (0= l Ls

o} N 4#8 : N 4%
a a
(LXIV) (LXI1)

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.



Glai N2O~0@~ 3+ ~NH--~ 1C, 4dalkyl a4- (LMI11) N (V) 10
Internmediates of formula (LVIII) can be prepared by reacting an
intermediate of formula (LVII) with an internediate of formula (LI X),
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. Rl
C -aalkyl NN~a4- a | 7 f C, -4alky I IW(LIX) (LVIT1) -39 Internediates
of formula (V), wherein in the definitith of @, R2is O-toalkyl, said @
being represented by Cl.loalkyl-Qb, and said_internedi ates by forrrula
(V-a), can be prepasd by reacting a conmpoug 5 of formula (1'-a-3) with an
i nt ermedi ate of forﬁ\ula (LX), wherein W |s\a su‘,ntable | eavi ng group, such

as a halo at okt. g. N ("mg, inthe 5 prese%e *sui tabl e base, such as

di pot assi um arcpélm&e andle,a surtTaprs SOTVE * as acetonitrile. 1Rl

at Nya2 H Q6~ I~ ¥ %45 (1'-a-3) N-Cl- 105Hkyl -'we 0 (LX) NRL G
LXV) (IX)

Intermediates of formula (LXV) can be prepared by reacting an intermediate of formula
(LXVT) with an intermediate of formula (I} in the presence of a suitable base, e.8.
dipotassium carbonate, in a suitable reaction-inert solvent, e.g. acetonitrile.
1
R

b A
e \NI%EE R, —— E;’;QT—Q:I 1

‘(, a
(1) &
(LXVD) (LXV)

Intermediates of formula (LXVI) wherein, in the definition of Qs, the X' or X2 moiety
of the radicals of formula (b-1) to (b-8) represent NH, said Qs being represented by
Q4-NH, and said intermediates being represented by formula (LXVI-a), may be
prepared by cyclizing an intermediate of formula (LXVII) in the presence of mercury

10 oxide and sulphur, in a suitable reaction-inert solvent, e.g. an alcohol.
1-1

S
Il

a
C 4l cyclization R
O P Ay 4
Q=N NH:[ vyl 0 NH-—< ]
EO/ H | I ——tm e / ¥ \ 4933
N (a

H» 5

(LXVID

Intermediates of formula (LX VII) 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 g
H i

I reduction 1

| /03 ——NH N Xy , o ——NHC\ g2
I s o’ | |

0aN Yo o



N_ I-toalkYl Qe(~ N (V-a) Internediates of formula (LVI1) wherein, in
the definition of @2, the carbon atom- carrying the hydroxy, also carries
two hydrogen atons, said HO 2 being represented to by HO CH2-@R., and said
i nternedi ates being represented by fornula (LVII-a), can be prepared by
reducing an internediate of fornula (L)Cl) in the presence of a suitable
reduci ng agent, such as |lithiumalum niumhydride, in a suitable
reaction-inert solvent, e.g.teirahydrofuran. R G C 1-4alkyl-OC(=0)--Q
reduction -CH.---@ 3 HO. a (LVIl-a) ¥% Internediates of formula (LVII),
wherein, in the definition of t he carbon atom_ carrying._the hydroxy,
carries al so 5‘5““6%&‘?”%@""%?—%@0338?@3%@W‘ﬁ@arﬂ@ e el oy

HO BH, and sfindulia (LX¥EXyedihab @RerbRdiag of Rphels X €yinhuitamanshaiof-inéttl - b) , can
be prepared Qy,educliifopn internediate of formula (1X) with a suitable
reduci ng agent, e’.'gﬁ S04 um borohydride, in a reactionginert solvent, e.qg.
an alcohol. -40 1 1 | R STGToK/-a&2, reduction N a\a2 (|ﬁ<) Rt G (LVII-b)

| nt er medi ates e fornula (V) erQin, intheg'gi"fD ';t,,jNgﬁ\
Ci_toal kyl slbgtReTt%d *wi t b, 2and the carBenyat om ad] acjent fto the
nitrogen atomcarrying the R2 substituent carries also aN * one
hydrogen atom sailXi&2 bei ng represented by 5 (P) 24XV .t oal kyl - NH QRaH,
and said internedi ates being represented by fornula (VI-a), can be
prepared by rbgumedigies efifomad GX). oheram. infhecdefinitionrEQoR " comprgeaC(atkyl) with

an i nternedi atfd Qf bdiRy Apesenlcb X U._)o_alikﬂb(]t)l@,eanﬂ'ézﬁ§ iR @htefbdnt epBichied €duct i ve
e cata

agent, such as.hydr , .and _a suitable | yst ch .as. .

i urn on- ERelbt PHEL): A aitpBke biRaciaf Ak Smiiine pERPPBR 22008, | onar 1
in the presentagwt ofornila G518, odewin (&) Gavalohrepsserits agurbpgylderimityphlene

sol ution. A sgif@Rbiens Uh¥eRtwi i akiitableN@Afleigfitp! ficiad £ MOR; d. im0l vent ,

10 in areaction-inert solvent, e.g. acetonitrile, in the presence of a suitable base, e.g.

f xR is

dipotassium carbonate.

1
R SR
§ A
N &az N ix2
H—Qy; N I I3 + (0=)C)-jpalkyr—Wy —> {0=)Cy-10alkyt Q) Y I 13
N N N N
(LX)
(I-a-3) {IX-a)

Intermediates of formula (X) wherein Q, comprises C,.qalkyl, said Q4 being represented
by C\.9alkyl-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 o 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 . /R'
G G

\ 2l \ I

N Xyl N N
H—=Q; N I zl|3 + W5~ C}-galkyl—CN ———= NC=C,-galkyl— Qg N I I]

N ad.’/ N 3‘43

X-
(a-3) {LXXIN) (X-a}

20 Intermediates of formula (X), wherein NC-Q, represents NC-(Cy.oalkyl}(R)N-C(=0)-
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)



such as an alcohol. RIE R f f GGI arm13 HD-BN{ 4'~ 13 Naa + NC -
atk 1 NN-b NNCatk | wit a~a3 Pi ] 10Y 2] 14 YY" NHQN-( \ a3 N~ a
(LXI1r) (M-a) (LXI1) 15 Internediates of formula (LXI1) can be prepared
by deprotecting an intermediate of fornula (LXIV) in the presence of a
suitabl e acid, such as hydrochloric acid and the like, in a suitable
solvent, e.g. water. Rl En Na \2 Xa ~aa N (LXIV) ------ J. Rl N 4k-I a2
(0=92J NXC 13 a (LX) Intermnmediates of forrmula (IX) nay be prepared by
deprotecting an internmediate of fornulas(LXV) in the presence of a
suitable acid, e.g. hydrochloric acid and the like. -41 RS G O N a ~a2

CQO @B- ~~ X ~i jnltBe prbkefce of di-1H-imidazol-2-yl-methanone, a suitable base, such as N, N -
diethyl-ethanamine, and a suitable solvent, such as methylene chloride.

] )
/R /R

C{ | 4 4 q ]
N 22 N ~
HO—E—AD(‘XI—<\ I ]‘3+ NC‘C]'gﬂlkY]_:I:H — Nocl-gﬂkyl—z—i—m-xl—<\ I Tz
N N

e Ve

(XX (LXXIV) (X-b)
Intermediates of formula (XI), wherein Q- represents Qyy, said intermediates 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 suitable solvent, such as 3-methyl-2-

butanone.
R! 1
/ R
G ol
\N al\saz Q Q ‘N "l% 2
H=Qis—4, I [, + /_\_cnz—w,,—-—-—--— L\_CHQ—Qw N I T,
N ad” a N 44
(LXXV) 2
|'-a-
10 a9 (XI-2).

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

G/RI G”'Rl
C;-.;alkyl—? \N al\\ ) t[:f) \N agaz
HC-C,-3alkyl-—NH4—<\ I T! — H—C—C|-3a]ky}—NH4 A I |3
C1-4alkyl—(|) NN N0
{LXXVI}
{XIX)

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

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

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

20 generally racemic mixtures of enantiomers which can be separated from one another
following art-known resolution procedures. The racemic compounds of formula (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.



(LXV) a RS GN (()==)@3-/\\ 11 E3 Internmediates of fornmula (L.XV) can be
n
a

) I\
prepared by reacting an internediate of fornula (LXVI) with an
intermediate of formula (l111) in the presence of a suitable base, e.g.
di pot assi um carbonate, in a suitable reaction-inert solvent, e.g
acetonitrile. RS 5 (LXVI) cyckizat io n Internediates of formula (LXVI)
wherein, in the definition of B, the X or X2 noiety of the radicals of
formula (b-1) to (b-8) represent NH, said (B being represented by @@3.-NH,
and said internedi ates being representeettby fornmula (LXVI-a), may be
prepared by cyclizing an internediate of formula (LXVII) in the presence of
mercury 10 oxiSeig diasdresmbnxhsait fornms ase ssbset@bil esepaaetli fonexamplet byssslegévetor e. g. an

al cohol . S 11 (GIRAR- chQllHatQ)erﬁ lt]?é\én!u{u)omlrs afd I@cy[\‘:d tireréfkc?ﬁy%y !ﬂlke(li-(%\ﬁl:ld a)

I nt er nedi at es ,of fornua%% can be prepare reduci n

i nt er medi at e S AEPREGMANPEF R&pa‘iaﬂ"ﬂ’?%e’ﬁf‘%%‘%%ém@?s of the ForRp stedum ng
agent, such asormybirDgeve]ves liguith ehropaegephyeinghrtauisuliquabtheortaegibphgusingaich as
pal I adi um 9” %fﬁﬁ{l %@Amﬁh?ée %'zlﬂ}rﬂgﬂ s%%all?%o%ﬁc fdiis Ha§|§lso R@de%vé%” table

sol vent, e. rTLX ur a In al coho CE‘E o] cohol s are
met hanol , et hérﬁm he eOrissRORdiRG PUTs SrepHhemyGallgisomern OHPS%t?fe%Paaopnawﬁ%*ﬁgp a O

a\ matenals provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer is desired, said compound will be synthesized by stereospecific methods of
preparation. These methods will advantageously employ enantiomerically pure starting

10 matenals.

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 model using cotton rats as described
in Wyde et al. (Antiviral Research (1998), 38, 31-42).

Due to their antiviral properties, particularly their anti-RSV properties, the compounds
of formula (I), (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 experiencing
a viral infection, particularly a RSV infection, and for the prophylaxis of these
infections. In general, the compounds of the present invention may be useful in the
treatment of warm-blooded animals infected with viruses, in particular the respiratory

30 syncytial virus.

The compounds of formula (I') or the compounds of group (1'”) or any subgroup thereof
may therefore be used as medicines. In particular, the compounds of formula (1), (I'} or
the compounds of group (I'") may be used in the manufacture of a medicament for the
35  treatment or the prevention of viral infections, especially RSV infections. The use as a
medicine or method of treatment comprises the systemic administration to viral infected



Ha ~ NI C/@Br""NH-~a2 ~)@B ---NC3Q/ \ !3 piNadl,.a a NH a
(LXVI) (LXVI1) -42 Intermediates of formula (LXVIII) can be prepared by
reacting an internmediate of formula (LXIX) with an internediate of formula
(LXX) in a suitable reaction-inert solvent, e.g. ethanol. CO111@B'rN 12 +
(LXIX) (LXX) EC ('Cl11 N (LXVII1) 5 Internediates of formula (IX), wherein,
in the definition of B, R2 conprises Cl.10al kyl, said @B being
represented by Cl.loal kyl-Q b, and said internedi ates being represented by
formula (1 X-a), can be prepared by reacts#sng a conpound of fornula (1'-a-3)
with a reagent of formula (LXXI), wherein (O=)C -ioal kyl represents a

car bonyl deri umjdcser af subjits kzedpkiyle tavich isfeetiensof Warneunpeféghiveloicemb&avi ng

group, such ag.a.aldhs ds0Mhe®wih R VANGntedBn! iR pRibRAGhHd I@S"v’ hrff&fli’bn sol vent,

e.g. acetom tr|I e, |n t e presence of a sultable base, di pot assi um
car bonat e. R1 a N\a2 13 + h aa~ Hﬁ%? h}?al k%/l- W (LXXI)
(1X-a) | ntern@tﬁ %’E‘B’:?“@ﬁ* #wﬁmselt(wmmefwﬁ“?gowd T Sy PE1? |, said 4

bei ng r epr eseimedhriobypHam&ahticyl fofhdfor aindnisieatidn pnpesesrédiapprepriddei ng
repr esent ed by@&rsﬂuhﬁhé% pe 72 ahgo$§up{oﬁ§e§ue® Eifp1é A% IshGeriicagmpound  of

formula (I’
represents a 34Mipsisriag F"é‘&%/ °P@G&W“'&§%OH‘£P%“%{FSﬁ’th'se‘"ﬁmngrhIaBro in a

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

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

15 media may be employed such as, for example, water, glycols, oils, alcohols and the like
in the case of oral liquid preparations such as suspensions, syrups, elixirs, emulsions
and solutions; or solid carriers such as starches, sugars, kaolin, 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 large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and

25  glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations which are intended to be converted, shortly before
use, to liguid form preparations. In the compositions suitable for percutaneous
administration, the carrier oplzionally 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 intreduce 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,



reaction-inert solvent, e.g. 3-nethyl-2-butanone, in the presence of a

sui tabl e base, e.g. dipotassium carbonate, sodium bicarbonate and the
like. )Y GN (1l -a-3) + WO0-C -galkyl--CN ~u (LXXIl) RL G1 al 2 ni
NC- G -gal ky! -Qlb< (X-a) 20 Internediates of forrmula (X), wherein NC Q4
represents NC- (CE.gal kyl)(R4A)NC(=0- Al k-X1, said internmedi ates being
represented by fornmula (X-b), can be prepared by reacting an internedi ate
of formula (LXXI1l) with an internmediate of fornmula (LXXIV) G N 2

(0-)Cl-i 0~yFQlb a3 N a. -43 in the pr eséfice of

di -1 H i m dazol - 2- vyl - net hanon a suitabl e base, such as. N -
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HO C A1kXL-t ( afminist@tipiGE, thOpredeni cohfgounds NO- 1C, - 9al ky1---N--C Alk XL-<\ 11 13
(LXXETT) - (LXXIT¥s, kit gRésemdh @h§sn 2o froVidddla hﬁﬂxﬁ%euti?f‘ﬂ@&%d@it@n alfpRlagseNts Q b,
sai d internediates beln%f.g rﬁﬁresenfhed fq{Hula f] -a), can be prepared
by reacting a2CGHbYEHYY Bt npapten eninsyilaupnshropghy the mauth Gorgp afompgends or mul a
(LXXV), whér eiof fohlar (B peresmenipsural of thetgahipe]’ )lasdw pragmepeotina)ly sieftatds a hal o

atom e.g. chlegies. PréfetaB, Mk SSRRERIAI 1Rk RelbhMNcfiHEFCadniHERredds di SOMi UM
carbonate, an gsence c%f a sultabl e sol vent, such as 3-nethyl -2-

I n .the, pr .
but anone. R ll}ha&l]OllOt_ EP §QIuion 1 ulized or aerosolized doses.

It 15 especially advantageous to formulate the aforementioned pharmaceutical

10  compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers 1o physically discrete units suitable as unitary
dosages, cach unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required pharmaceutical
carrier. Examples of such unit dosage forms are tablets (including scored or coated

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

In general it is contemplated that an antivirally effective daily amount would be from
0.01 mg/kg to 500 mg/kg body weight, more preferably from 0.1 mg/kg to 50 mg/kg

20 body weight. It may be appropriate to administer the requiréd dose as two, three, four or
more sub-doses at appropriate intervals throughout the day. Said sub-doses may be
formulated as unit dosage forms, for example, containing 1 to 1000 mg, and in
particular 5 to 200 mg of active ingredient per unit dosage form.

25 It 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 frequency of administration depends on the particular compound
3¢ of formula (1), (I') or a compound of group (I"’) used, the particular condition being
treated, the severity of the condition being treated, the age, weight, sex, extent of
disorder and general physical condition of the particular patient as well as other
medication the individual may be taking, as is well known to those skilled in the art.
Furthermore, it is evident that said effective daily amount may be lowered or increased
35  depending on the response of the treated subject and/or depending on the evaluation of
the physician prescribing the compounds of the instant invention. The effective daily

amount ranges mentioned hereinabove are therefore only guidelines.



13 + /CHI W, W10 (I'-a-3) (LXXV) 2 (X1l-a) Internediates of fornmula (Xl X)
can be prepared by reacting an internediate of fornmula (LXXVI) with a
suitabl e acid, such as hydrochloric acid. RI G Cl4alky]-Q N a\a2

H - C3-3al ky] - NR4--<~ a%3 Cl-4alkyi-ONa (LXXVl) R G O1 N HCC
-3alkyl--NFi4 < Na 12 4Pa3 a (XIX) Pure stereochemcally isomeric forns
of the conpounds of fornula (I) may be obtained 15 by the application of
art-known procedures. Diastereonmers nay be separated by physical nethods
such as selective crystallization and c#romat ographic techni ques, e.g.,
counter-current distribution, Iiquid chromatography and the |like. The
conpounds of Al telcambibjticasf piceipa bsibirargeiande canprabdokfomade (I.BeOTpr ocesses

are 20 9enerablbol ACE Gl YE Ao Uhe SRAMIAIR! b nGaR ibansapar al o

from one anot her known resol ut :??n régﬁd&r es. 0The rrmacem' c
conpounds of a8 r¢eiFso @PoduGhEPRIEINTE L) FOMPRYNY chFR'B e3P 4¢ FRe " y be
convened i nt @f thegrau@rT Ysmais)ianghercinaetabc@npoand, asaqubimd(mem;mlp@ﬁm ion with
a suitabl g Cmrﬁlﬁ{apfoﬁ%,g%zpﬁaéa?é&%gidgﬁﬂl Ylsecin'allqtﬁjirapt?e%ﬁncnﬂ ‘Phedtiffererft 4nipa vy

di astereorreri ¢ salt torns are )sequent |y s% arated, for ea}éﬁrEpI €. by

sel ective or berpmbinedinglsingleypseparatipy esther YahPhammeceisHlly; BSHERIRICLATES: hor at ed
t her ef rom by Fat ifgahcepthe agrhsbunds st tied ﬁresemanﬁcuéommcomil\sépdhmtfffﬁg?'t-he
enanti omeric chro%ng% n%&gmﬁcﬂmxfyf]@%ﬁagidﬁr tfo(?lrc%rﬁrc%r)t RiSWVigfew@sms! | qui d

chr omat ogr aphy, 1n rticular romat ogr aphy using a 5 chiral

stationary phase. Said pure stereochem cally isoneric forms may al so be
derived 10 The following examples are intended to 1llustrate’the present invention.

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

diisopropylether, “DMSO” is defined as dimethylsulfoxide, and “THF” is defined as
tetrahydrofuran.

15 Preparation of the intermediate compountds
Example Al
a) NaOCH; (0.2 mo}) was added to a mixture of N-(4-piperidinyl)-1H-benzimidazol-2-
amine dihydrobromide (0.1 mol) in methanol (389ml), the mixture was cooled on anice
bath and stirred for 2 hours. Bis(1,1-dimethylethyl) dicarbonoate (0.1 mol) was added
20 to a cooled mixture on an ice bath and then stirred for 18 hours at room temperature.
The mixture was evaporated and suspended in water/DIPE. The residue was filtered
off, washed with water/DIPE and dried. The residue was boiled up in CH;0H. Yield :
17.46g of 1,1-dimethylethyl 4-(1H-benzimidazol-2-ylamino)-1-piperidinecarboxylate
(55.2%) (interm. 1).

1 (EN]\
b} Preparation of : YN (interm. 2)
XOT-U “_\©

25  1-Bromo-2,5-pyrrolidinedione (0.055 mol) and then dibenzoyl peroxide (cat.quant.)
were added to a mixture of 2,6-dimethylpyrazine (0.05 mol) in CCls (100ml). The
mixture was stirred and refluxed for 4 hours, stirred at room temperature under 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 1 hour.
Residue 1 was dissolved in DMF (50m!) and added dropwise to the mixture. The
mixture was stirred at 50°C ovemnight. DMF was evaporated. The residue was taken



fromthe correspondi ng pure stereochemcally isoneric fornms of the
appropriate starting materials, provided that the reaction occurs
stereospecifically. Preferably if a specific stereoisomer is desired, said
conmpound wi Il be synthesized by stereospecific nethods of preparation.
These nethods wi || advantageously enploy enantionerically pure starting 10
materi als. The conmpounds of formula (1), (I') or the conpounds of group
(1) or any subgroup thereof, show antiyiral properties. Viral infections
treatabl e using the conpounds and nethods of the present invention include

those infecti I n.by ortho- an amyxoviruses and in

particul ar bygﬁ&n%gngﬁgﬁ Qp%l\ﬁur%wflse%a?lﬁf‘ﬁ%c%&y i?caqrgwcﬁﬁ%er Y8 (RSV). The in
vitro anti vi r 8pasted; driegdyfiligied and thepslyewswas heappratsd e ibe wodpousdurifiedby est ed i n
aI tesll:) gs deséttink ekromBrofAghyeosRLsilid t@iuerg.ac{{chyc;qg@ﬂ@ggyr_ Lng_tﬂugm_, and may

al so be denon i Vil i.eld reduction as in Vvjivo
Bntiviral act e h e e abh BeYokerl i Tabatd 2TE N araenlsgmatat
denonst r at &d H“](%g%)est nodel using cotton rats as described in Wde et al.
(Antiviral Re;earqh '(‘1998), 38, 31-42). Due to their antiviral properties,
particularly €8t i - RSV operties, the conpounds of formula (1), (1)

or the conpounds of group (I oL _an subgroup thereof, their 25 prodrugs,
N- oxi des, addition salts, quaterna@n’ nes, netal conpl exes and
st er eochem caPblepaagsiagri ¢ forns,| afe"usef ul ghphhg treatnent of individuals
experiencing a viral infectifony “paytfcularly a RSV infection, and for the
prophyl axi s of these inbﬁc i ofis. I m*general, the conpounds of the present
i nvention may_be useful i he _treatnent of warm bl ooded ani mals infected
Wi th Vi ruses, RERUAERRGeE e o NaH S0P 0A mopyvas ated e guitafe of (4 femetic
conpounds of Bd2-bitdtmhydro-RHepyrankeylpajationg <2-piridipemegharol (Q.020momyDBIFOGr oup
thereof ey {/3ie A RarRGu AL RA IR GhdlFas difled? Atk bR was hliegGpPOUNdS

S I h) nmay_ be

of fornmul (I¥rd (I'%}or t he” .conpqun 0 roup ( used I n the
manuf act un® of %% KRAIEURRIAG i gRre Enametine LDALR mob ok BB EOBHORA of vi 1 al
i nfections, eBPETUIEMMY, RSioushf totd @Ag°C fdnd husre The mixtueedis clime avroomet hod  of
treatment COMphipsREiré BRrAYR! SR oA ies) oﬁﬁﬁédf?mk Pesithul @hs LREGR!H 1,040

subj ects or toarsTglg{(ﬁct susceqtl ble to VIE‘{gP I nfections of an anount
effective to &8 21 1 LRI ieb e ssraraed. qriec ilferes andihe sq1YeRE WAt ecti on, i n
particul ar t hevarswtednTheresidne warairiedipoohoim diforhsegriphg seertsilicagent i on or any
i SErat o B Beeae R e e citod all
conposi ti ons E%E%IF F/f}s ?%?’%%?EW%?%?@WF g éiﬂ&ﬁ"ﬁ'i stering drugs. To

prepare the ppimmeguti cal conpositions of this invention, an effective
anount of the particular conpound, opttonally in addition salt formor as
metal conplex, as the active ingredi is conbined in intimte adm xture

with a 10 pharmaceutically &c tablse garrier, which carrier may take a
wi de variety BrPEaiersof depent ng o t f or fmefm.fepar ati on desired for
adm ni stratiopn. These pharmaceutical “Conpositions are desirable in unitary
dosage form saiqhé‘ﬁf"éj(z”r?é{?ﬂ}@&‘ﬁﬁ?'lly:lfeﬂ%@d%ﬁorﬂﬁé@ mabiaphetbyla-aminor ect al | vy,
per cut aneous| higxabydrépy Hpaepgngd- Bearbodylite 01129 fhol) ke stixea®l 180°C for 3 hours.
20 HpO was added and the mixture was extracted with CH,Cl,. The organic layer was

separated, dried, filtered and the solvent was evaporated. The residue (13.6g) was

purified by column chromatography over silica gel (eluent: CH,Cl,/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
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a} Preparation of M 5 (interm. 5)
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in preparing the conpositions in oral dosage form any of the usual

phar maceuti cal 15 nmedia may be enpl oyed such as, for exanple, water
glycols, oils, alcohols and the like 1in the case of oral liquid
preparations such as suspensions, syrups, elixirs, enmulsions and
solutions; or solid carriers such as starches, sugars, kaolin, l|ubricants,
bi nders, disintegrating agents and the like in the case of powders, pills,
capsul es, 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

par ent er al CFXHHﬁhFe'o‘P@é. lt%faﬁu L et phRyBhbo R Roneleics| © vater.
at least in large ou radi or .exa 0,,a
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adm ni stration, the carri nak ri-ses a penetration enhancing
agent and/or a 30 suitable wetting agent, coptionally conbined with suitable
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powders Vi a optipitdd\@hiterid OBf anidRisied. f YRId: 9Ns@bmniticdakl 8) (70%)t he
adnlnlstratlon o? t he present conpounds. Thus, the present invention also

provi des a phBtawmgeasi cal conposition adapted for admnistration by

i nhal ation or insufflation h Qughyt h h conprising a compound 5 of
formula (1') or_a corrpoun e ' ) and ohar.gaceutical |y

accept abl e ca?r?@?mmFWéferaoly t & corypounds of 3W ent invention are
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nt calculated to
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fractions were collected and the solvent was evaporated (yielding 7.5g). Part of the
residue (3.5g) was crystallized from EtOAc. The precipitate was filtered off and dried.
Yield: 2.3g of intermediate (7).

[
b) Preparation of Q/\NQ\/LT/@ (interm. 8)
i
H

25 A mixture of intermediate (7) (0.029 mol) in 1,1-oxybis[2-methoxyethane] (300m])
and H,SOy conc. (20m}) was stirred at 160°C for 24 hours. Ice water was added. The
mixture was basified with K2COs solid and extracted with CH,Cl;. The organic layer




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 I 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
anti virally effective daily dosage as two, three, four or nore sub-doses
at appropriate intervals throughout the™ay. Said sub-doses may be

formul ated as_unit dosage.forns. The exact dosage and frequency of

admi ni strat i oﬁ*aaae.sarﬁaév ‘gﬁdmfr}@mﬁ&?‘ﬂ the splxgnt Wahsyaeaiared-stielsk 1§epfpuiztuery . (1)
or a conpoundob? campmupds( o' Whiclsed coinpainp sy ihieanddiste @P(VSKDI on bei ng treat ed,
the severity of the condition being tr ed, the age, weight, sex, extent
of disorder and general physical condiltion of the particular patient as
wel | as ot her ¢) Prgara@dn aIn e |&yl\? al’ may be t gkigg, gyas is well known to
those skilled in the art. rdherfore ] 1jt is evident that said effective
dai ly amount rmay be | owered or reasett 35 dependi ng on the response of
the treated saonmtie ofiitdemiedidN@) di(tigoromethiigpyadiak @@0470M0IPEnd K@, physi ci an
prescribing  REoAGERAHAG S HienldSoddll5 b WinkBYENEN 4 (148 pBIALCRL LS, dai |y
anmount ranges nment i oned herel nabove’ are i herefore on égw del T nés: -47
Al'so, the conBidedepdihe Srxtumsoras extragied with CAT2Chgdhe orgaric ly&oymsetmsmiedi f or nul a
(ﬁ), (1) or daed Ghyrediad thé sdlVet Wis@uipotaicd) Ycagda lbﬂgbﬁeﬂ_i)@._'ireaf%’ﬂ?;ji ci ne. Thuz,
t he present i : . product containing (a) a compoun
of formula (I?é,{’ﬁﬁuh?ggfr@g&ggﬁﬁ%%ﬁ#@%%%?)I)fe group (1"), and (b) another
antiviral congasnsle A8s a conbi ned preparation for 5 sinultaneous, separate :

or sequential use in antiviral treat ~ The different drugs may be
conbined in a single preparation toget i th phar maceutical |y acceptabl e

carriers. Foprdphgtighere, the conpound af the pr eSgdml fyenti on nay be
conbined with interferon- beta %’tﬁﬁo crosis factor-alpha in order.to

treat or prevent RSV inf ect\i/c?qs. 0 e~fol | ow ng exanples are intended to
illustrate the present invention. Experinental part Hereinafter, "DV is
defined as N, stﬂﬁmhwamerﬁﬁhldmd thél Pefioromeitigit6-methyad-pyritiing (pOPy| et her,

" DIVBOr'] :j S 1]gef hﬂ»gdvlsg@%débmﬂﬂxﬁyé éf?myﬂ-@—{(amﬁui&'al _E:S-B]ﬁyrfélﬁf-h-@ﬁ%niﬂﬁélx-_ o A

Lot B RS Al T Thes SO REGS o SEA™ ©

N- (4- pi peri di HmPpralusp f%ﬁi‘bwisd@ptnﬁﬂ‘zl ovarmight e hgltero broesageraed. Therol ) in

et hanolB_ (?39%3“ W?@pdﬂ@ﬁtl L4 D ﬁfg@l—ﬁ@%gpﬂncgd?Fdnﬁlqaycp%@se%&qﬁ&tzdgrdti,ed for 2
ours. Bis(1,} e i.car bo e (O Tnol) was Lo a

cool ed ni xt uréhoﬁggnr#} ?4%%&%%& %asaer‘\’ﬁp%%ﬂ%@et 'ief'ﬁ'éedw?’sd’r”%tf%oﬁﬁ]gga‘f“P'J)‘Ba}n

t enper at urlé. EgtHelueHEHCR/GABOB Afup 30/86). dind desirsp Enctod vian colletted ABURE. The
residue was fkdiver eds evapbratehasfgty Wi bhinah&k4OIBE and dried. The residue

was boiled up in CH3OH. Yield : 17.46g of 1, 1-di nethyl et hyl
4- (1H benzi ni aample A7y| ami no) - 1- pi  peri di necarboxylate (55.2% (interm

1). I N
1 |
a) Preparation of o \O’ NTN\G (interm. 11)
L 5
0

A mixture of 1,4-dioxaspiro[4,5]decan-8-amine (0.28 mol) and 1-isothiocyanato-2-
nitrobenzene (0.28 mol) in ethanol (300m]) 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).

? T ”\N/H
. N N R
b) Preparation of o \Q/ T © {interm. 12)
(]



H b) Preparation of ~NfNl~ (interm 2) 'Oy N 'X 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
CCla (100m ). The mxture was stirred and refluxed for 4 hours, stirred at
room tenperature under N2 flow overnight, cooled on an ice bath and
filtered. The filtrate was evaporated, to give residue 1. NaH (0.04 nol)
was added to a solution of internmediate (1) (0.04 nol) in 30 DVF (150mtl).
The m xture was stirred at roomtenperature under N2 flow for 1 hour.

Resi due 1 was dissolved in DMF (50nml) and added dropwi se to the m xture.
The mkxturemmmrbiorrn&@hnediaméa@ OVIE8 Rio@)h NHNTH, ORI 500! an T 18R (100D rﬁsi due
was taken -4 i 1 xtur I ' . The
organic | aye?va\g\glgaﬁgég%tg? g‘? g%f,}' I{‘L’%ﬁg} 5 ,re ?"%F{%?%%)I%ﬁ%?% ﬁ’g 2@8‘?@%%%?

evapor at ed. THeg)rearaglistwAlerpipiake piddy Byauivotha aHalys Pssbiltergd BptHEh 6985 silica
ge: (el uent: wasRANUNCEBOH &ﬁt’taaﬁmmeva@fu%@orafcﬂ.a@gd p)ﬁ&ucv\@hs(ms)edﬂ(uhm/g ed and Ithe
sol vent S Led.. Vi i 40. 82 : nmediate 5 (2 329 . Exanpl e
A2 Pr epa¥\§ti g%ﬁ}%ﬁ)%ﬁgum-ﬁ%lq(‘di"‘%tog%%r%%?&ggﬁan >r ' Reaction under N2 flow.
NaH 60% (0. 02 nol) was added to @ nii xture of (t)-6-nethyl-

3-[2-[(tetrah 0-2H- an- 2 xy] - 2- pyrj.di ne hanol (0.02 nol)
in DVF (75@@‘%%‘8%&@@% (0. 02 noqlﬁte%rﬁi\dded. The mixture
was added at 10 room t enpt ure to a mxture of internediate (1) (0.02

nol ) and NaH A @if8 ofhadrmbdate B (AN, HO'(€ YALHS)) ¥nd$ (0 5620linathaA8IC for 1

hour. The m was stirred_at .roo t enper.at ur e .overni ght sol vent
was evapor at gé&r%ﬁga?%’ﬁe%'@e’\ﬁa‘é’wfjé?{é:yoﬂﬁ‘ AliFred T i w&gﬁfﬂ' ?ﬁg&&rgani c
layer was sepadsiediiatd waedapdrated eFledemneh viveagist poragainasingdgsapat ed. The
resi due was %hlftie@.d’rlbyrcﬁﬁﬂcb'%re(‘chi}@iﬁ@& SRR QNESy SldnitéhrétBdtogrddhy (el uent :

CH2C12/ ( NE 97 . f i ) ol lected and the
sol vent Wh%'s_Bec{)’ﬁf)%g%tgghé%tegﬂsc'ggg%{[gﬁﬁbh{%ﬁ%@gi2§t € "tr%;) §f%e. Exanple A3
Pr epar ati on dfaclipnsoverdtollegiedoanththedsplvent was evaporated. Yield: 14.5g o intermediate

2- Chl or o- 1- ( Z1pyuab Ry i thatee - 1H benzi m dazol e (0. 0615 nol) and et hyl

4- am no- S

d) Preparation of 3 NKED (interm. 14)
RORas
&)
A mixture of intermediate (13) (0.049 mol), 2-(chloromethyl)pyridine (0.0735 mol) and
K>CO; (0.196 mol) in acetonitrile (325m}) 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, dried (MgSQ.), filtered and
the solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH;OH/ NHOH 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.
]
B Sy (interm. 13)
N W
IGRRS
N
o

A mixture of intermediate (14) (0.077 mol) in HC! 3N (350ml) was stirred and refluxed
for 1 hour, poured out into ice water, basified with K,CO5 solid and extracted with
25 CHiCl,. The organic layer was separated, washed with H;O, dried (MgSQ,), filtered

£) Preparation of



hexahydr o- | H azepi ne- 1- carboxyl ate (0.123 mol) were stirred at 160C for 3
hours. 20 H20 was added and the m xture was extracted with CH2Cl 2. The
organic |l ayer was separated, dried, filtered and the sol vent was
evaporated. The residue (13.6g) was purified by columm chronmat ography over
silica gel (eluent: CH2C12/ CH3OH/ NHAOH 98/2/0.1). The pure fractions were
coll ected and the solvent was evaporated. Yield: 10.5g of internediate (4)
(43% . 25 Exanms A4 a) Preparation of ~~~"J 5 (interm 5) -49 A m xture of
et hyl 3-am no-4- 1[ (6- net hyl - 2- pyri dyl ) netshyl j am no] benzoate (0.166 nol)
and 4-i sot hi ocyanat o-1 - ( phenyl nmet hyl ) pi peridine (0.166 nol) in ethanol

(500m) was Ghd meeav@mdzamfabme&i M{of&ehemlfe(aa »aascf;@@mzé@fmﬁrature
over ni ght . her

t.ered
ur 11 oat on. CHRERGBLA et Tpeorrafi R peBl SR R M T 6) 5
m xture of i ntkermediagt(ES)(®p. 148°C.6 nol ), HgO (0.192 nol) and S (spat.tip) in
DVF (100m) ﬁs s]tlrred at 80C for 4 hours, filtered warmover dicalite,
washed with , heated again and filtered warm over dicalite. The
sol vent was evaporated. The residue V\;\maken up in CH2Cl 2. The m xture
was washed with H20. The organic Iayer s separated, dried (MySH4),
filtered and ChEPBRUINY was ev a.{re The resi difsemo Qs co- evapor at ed
wi th toluene. The residue was C@Lal. from CH3CN. The precipitate was
filtered off and dried. Yield: 5g of I ntermediate (6) (70% Exanpl e A5

a) Preparatlon of &I nterm 7 A m xture of N-(l met hyl et hyl) Eﬂopanam ne
(0.098 nol ¥ i HHEQ-%0n0h) Wﬁh@dgcipcrm@mseaﬁﬁ Q@@sem@rofmz) sthyctBltd 1. 6M i n

hexane (0.098 {M)pyﬂﬂgﬂm&ﬁﬂﬁ‘—dHCB’c@:ﬁMﬁcﬁ@ol 2Rmik) MpipaddmeataeD0RT g@dhat - 40C

for 30 mn ang
1- (di et hoxyrret Ayl ) b@q%ﬁ] 'ﬁ‘%ﬁ@aesnrgtz'f‘ﬁ‘?g §z§|ff°e’“’(5’“bgl:éo”“’ P a90ed NS 50n1) was
added dr opwi é‘@”&ﬁd’”ﬂsﬁé"r 126 Wid iGhaatesy ﬁlﬁqu“Fb‘iﬁh%WhﬁhPﬁméBE‘%Cmdﬁf—%re of
hexahydro-1- ((big80y) fitesdrddydnil thbHoRzR i 28 eveporeed( VidddtF 2gof jndrmedibe ({0 ) was
added dropwi seg@ty -70C. The mixture was hydrolized cold and extracted with
Et OAc. The organi'c | ayer 20 was separated, dried, filtered and the sol vent
was evaporated. The residue was purified [pbyjcolum chronatography over
silica gel (elbt)leppé aratibie §f 2/ CH3OH 98/ 2) & pure {ractll ns were coll ected
Pa

and the sol ven S evaporat ed (vyi eijr e e residue (3.59)
was crystallized from Et was filtered off and dri ed.

Yield: 2.3g of internedi at b) Preparatlon of [, j ~N(interm 8) H

25 A m xture (ﬂ H}ter i ate % (0.029 63
1, 1' - oxybi s[ 2 ﬁéljatc ) 5:]) was add slowly at room temperature 1o a
solution of intermediate (16) (0.019 mol), 1 H-isoindole-1,3(2H)-dione (0.028 mol) and

triphenyl phosphine (0.028 mol) in THF (200m!). 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 (MgS0Q,), filtered
and the solvent was evaporated. The residue (12g) was purified by column chromato-
graphy over silica gel (eluent: CH,Cly/ CHsOH/NH,OH 97/3/0.1; 20-45 um). The pure
fractions were collected and the solvent was evaporated. Yield: 5.5g of intermediate

20 (17) (57%).

Example A9

Jol

a) Preparation of [ N (interm. 18)
GRS
0

A mixture of 8-[[1-[(6-methyl-2-pyridyl)methyl]-1H-benzimidazol-2-yl]methyl]-1,4,8-
dioxa-8-azaspiro{4.5}decane (0.0196 mol) in HCI 6N (55ml) and H20 (55ml) was



and H2SO4 conc. (20m)) was stirred at 160C for 24 hours. |lce water was
added. The m xture was basified with K2ZCOB solid and extracted with
CH2C12. The organic |ayer -50 was separated, dried, filtered and the

sol vent was evaporated. Yield: 18g of a m xture of 2 conpounds, of which
one conpound is internediate (8) (75%. c) Preparation of ,H , (interm 9)
UA mxture of internediate (8), 2-(chloronethyl)pyridine (0.047 noi) and
K2CO3 (0.0775 nol) in acetonitrile (500mL) was stirred and refluxed for 24
hours. H20 was 5 added and the mi xture -Was extracted with CH2CI 2. The
organic | ayer was separated, dried, filtered and the sol vent was

evapor at ed. igediandyefluggd fofr 6 howrs xTelnese ofas added o hiroTHIEEE Was PARFRION Fhe | s

i nt er medi at e £ hikal¢adWRh @ NAOH YO RBBA aftd RBracdd with CHCH,. (Thetoeganic 14y@) was

T

4-[ (3Hi i dazseﬁmn@‘f-dbl} BYRE. ﬂitmo@m)chcﬂﬁedo]ﬁcld ;Sh-’»&eroamﬁeeeﬁ*%kv &) 0. 0376
nol) in DVF (550ml). The m xture was stirr at room tenperature for 3
hours and at 50C overnight. The | vent ~2vaporated. The residue was
pour ed out i ri)oPrkR@tandf CH2Cl 25@ r.gapi_c.] ayer (iviemn.d8par at ed, dri ed,
filtered and the sol ventwd I @ resi due was purified by HPLC
over silica 15 gel (el uent H5OH 95/5 to 70/ 30). The desired
fraction was collected and the sd&lvent was evapo Xi el d: 1 g of

i nternedi ate Mf%t‘-‘fel?iammedlﬂ?(ﬁ)@@f; mgl) qnd@Nﬁft&Biﬁfi Rylgidi fnterm 11)
S L 0 A nixtusgirohetflandt db@asai frisketddioaanPBC Affer(de)(20 2 28alywlin thand

1-i sot hi OCyagﬁgs?ﬁ&_ofmiéﬂhgpfs%ﬁgﬁ(0(2%0 $8Aﬂg}lu%mkgofq§ﬂql@9&wﬁ %Qg{igst\/\ﬁa‘g stirred

at room t enpef veng adgﬁl e product
was used wit hivipredaft andahe Rt pageaperated vy gl dy o-3 e%"%”‘i (11). b)
Preparation o i nt [gn 12) -51 A mxture of internmediate (11) (0.173 nol)
in NH31CH3CH nd THE (100m ) was hydrogenated at roomtenperature
under a 3 bar pressure for 24 hours wt /C (529) as a catalyst. After
upt ake of H2 gw v'% the catal yst I ter ed iy celite, washed
with CH3OH an?f T8t ofr at e was evaporlat ed The pi'd uct was used without

]
N¢\|/N N
10 A mixture of (z)-N-(4-piperidiny])-l—[1-(2~pyridyl)ethy]]-lH—benzimjdaiol-z-amjne
(0.026 mol}, 2-chloropropanenitrile (0.039 mol) and K1CO;3 {0.052 mol) in acetonitrile
(100ml) was stirred and refluxed for 8 hours. H;O was added and the mixture was
extracted with EtOAc. The organic layer was separated, dried (MgSQO,), filtered and
the solvent was evaporated. The residue (8.5g) was purified by column chromato-
15 graphy over silica gel (eluent: CH;Cl/CH;0H 96/4; 26-45 pm). The pure fractions
were collected and (he solvent was evaporated. Yield: 4.5g of intermediate (20) (46%).

O~
]

b) Preparation of H N (interm. 22)

. NN

ST

N
A mixture of compound 49 (0.0164 mol), 1-bromo-3-methyl-2-butanone (0.03 mol) and
K,COj; (0.06 mol) in CHACN (100ml) was stirred and refluxed for several hours. Hx0
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,Cl/(CH;OH/INH3)

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



5 further purification. Yield: 44g of internediate (12). N}i | I N Nc)
Preparation of oY (interm 13) A mxture of internediate (12) (0.071 nol),
HgO (0.142 nol) and S (0.56g) in ethanol (300n)) was stirred and refl uxed
for 4 hours, filtered over celite, washed with CH2Cl12 and the filtrate was
evaporated. The reaction was carried out again using the sanme quantities.
The residues were conbined and then purified by colum chronat ography 10
over silica gel (eluent: CH2CI 21CH3COH NHAOH 94/6/0.5; 20-45 nm). The pure
fractions were collected and the sol vent>*was evaporated. Yield: 14.5g of

i ntermedi ate 13@ é439@; np. >260C. d) Preparation of NI (interm 14) N
O A mxture diate (13) (0.049 nol), 2-(chloronethyl)pyridine
(0.0735 nol) and K2C03 (0.196 nol) inpPaqetonitrile (325ml) was stirred and

refluxed for 4 hours and then 15 br 0 roomtenperature. The reaction
was carried offeragien®fusing th tities. Themi3ddures were
conbi ned. H20 was added an&/ 1 Xtlur s extracted with EtOAc. The

organi c | ayer was separated, ~drt'ed (M ), filtered and the solvent was
evaporated. The residue was purified by colum chromatography over silica
gel (el uent: CIEERERECITRTNERON.OGpal) (chioromethg)azinpne (FH88 maband r act i ons 20

were col | ;aclt fel_iazmﬁd(I-F%)m-mm}yl-m?ﬁu@m?gs&hgmag PﬁiﬁtsmlﬁfMlﬁpf({ @611@°Q11f ]g 0. 63)
was crystall; [ et her. e precipitate was fi r off an
dried. Yield: ‘I“él.e’g’e“f' oY ﬂi = "tewrrsé‘éﬁf’%f“em? 1‘25";"’%#%&' ‘E‘;‘b%?e‘#ﬁﬂdzrfﬁ'ﬁ‘regg%{ﬁgt ion of H
(interm 15) DU diigselvem wongveporaied e resilep weop @R hsFglumh cMomaeN ( 350n )
wgashskiz rCrcgd agrdphyeiversed gelf @Merk: @Q%:uzégmoml Q%Ei)n‘mo 'frﬁ_@iomlamé, basi fi ed
Wi t o) : Wi t . e or i a s

separ at ed, ma%sdﬁlgﬁ@d\?mg‘fl ﬁ%ehrz%ﬂtegtrg ed cg RpEsA)y ,Zl%'c'i%la? lf"fé‘ﬁcr!g%n%%cfﬁ“ﬁgfps%\? vent was
evapor at ed. PR PresPitaifavasddtered off and dggd. ' @ripg phiniermediptg 24l CH3CN and

di et hyl etherg_ .Th cipitate was filtered off and dried. Yield: 0.5g of

i nternedi ate e RIS 14 8C. Exanple A8 a)_Preparation of (interm 16) 5

Li AlH4 (0.023 m)lj was-added portionw se atf5¢ to a sol ution of ()-ethyl
a- et hyl - 4- SN

[[1- (2- pyri dyPrBERRABCRPE benzi ni dazal :Ld‘y no] - 1Up¥Per3di neacet at e
(0.021 nol) in THE (100 R The i xtfur tirred at 5C for 1 hour.
Et OAc was added. The nixtdreWas hydrolizedith ice water, filtered over
celite, washesletnyksitlfdnly(@Moridd (0.5 2 mol) was added dropwise at 0°C under N, flow to a

mixture of 4-{[1-(2-pyridinylmethyl)-1H-benzimidazol-2-y!]aminc]- 1-piperidineethanol

(0.0256 mol) and N, N-diethylethanamine (0.0512 mol} in CH,Cl; (200m!). The mixture

was stirred at room temperature for 90 minutes. The solvent was evaporated till

dryness.. Yielding: intermediate (23)

b} Preparation of (interm. 24)

“GV\N/\/U T—\FQ
@J

A mixture of intermediate (23) (0.028 mol), 2-[(phenylmethyl)amino]ethanol, (0.034
mol) and K;CO; (0.112 mol) in CH3CN (200mi) was stirred at 60°C for 4 hours. H;0
was added and the mixture was extracted with ethyl acetate. The organic layer was

20 separated, dried (MgSO,), filtered and the solvent was evaporated. The residue (13.5g)
was purified by column chromatography over silica gel (eluent:
CH Cl/CH;OH/NH4OH 97/3/0.5; 35-70 tm). The pure fractions were collected and
the solvent was evaporated. Yield: 5.5g of intermediate (24) (41%).



(MgS™), filtered and the solvent was evaporated. Yield: 7.2g of
internediate (16) 10 (88% . b) Preparation of (interm 17) Diethyl

azodi car boxyl ate (0.028 nol) was added slowy at roomtenperature to a
solution of internediate (16) (0.019 nol), IHisoindole-1,3(2H)-dione
(0.028 nol) and triphenyl phosphine (0.028 nol) in THE (200m). The

m xture was stirred at room tenperature for 8 hours. The sol vent was
evaporated till dryness. The residue was 15 dissolved in CH2C12. The
solution was acidified with HCl 3N, basidsied with NHAOH and extracted with
CH2Cl 2. The organic | ayer was separated, dried (MgSO4), filtered and the

sol vent was epapppiaiagd. The residue (12g) was purified by colum chromato-
graphy over silica gel (eluent: sCH2C12/ GHB30H NHAOH 971310.1; 20-45 pm.

The pure fractions were c t e solvent was evaporated. Yield:
5.5g of inter EFF%LI%&&I&O (1 7%~ le A9 a) Prgpanagsyon of | N -
(interm 18) A m xture of ( )

8-[[1-[(6-nethyl-2-pyridyl)nethyl]-1H benzi m dazo]-2-yl]nethyl]-1,4, 8-
di oxa- 8-azaspiro[ 4. 51decane (0.0196 nol) in HC16N (55ml)y and H20O (55nml) was
-53 stirred and refluxed for 6 hours. Toluene was addedl The m xture was
poured out on__ice, alkalized wth a NaCH solglg\ion andfextracted with
CH2Cl 2. The offAArY (osirbrwagaddeddepmigred! driedv Ty tted and t he sol vent
was evaporated. Part of this fraction was suspe DI PE, filtered off
and dried. Yield: 0.32g of internediate (18) (91%. T(interm 19[) b)
Prepar ati on ofinjeri. 36}, piepBred acriosdingrte exdmplent &) nBdH & me!)(n ByO (1p5ode The| ) and
NNE ﬂi ES /né yl gg/wkﬁfwus Ard¥ank Pefﬁgeed ﬂapdts hoﬂrﬂ mtshﬁfaﬂ|wa]§ EooikledaBr AgE T ?genat ed
with! 0 as ca st in the .presenc ion
(0.5t at ol R et iyt s Mo B ERAIGD A ALPPTRD BB O0
the filtrate wigmightagbe seleant Wi evappratgd. 3bBropinal weesddadiangkthe OISM Yaguant . ) .
(E;<anl\l_pl(i A 10 g;ngrai@geh ahi DR I@iidl(e!wdﬂsfgﬁgpfr;]dciamDﬁElQhAnﬁimicUﬁae dedanted, (0. 026
- -piperidinyl)-1-J1=(2-pyri ] - engi - 2- ne :
not), 2-chlor 6%F %é%?ﬁ‘e fﬁ(%ll’% F‘Fiﬂn%’%é%’a‘)r%gﬁd IM%LI(SJI }Wgcgﬁf@lz ggiggoe% OQ%QQn
acetonitrile aguegoniayernwlke mixiure wes dkpdizedawith NBeOH o 2-Foonger] vas addeey s added

and the m xt UlbpraniaSayeuis'sagdrel, ihdd) fifedrednd dld@henoani evagorytel. Yidkd 1Sgpar at ed,
dried (MgSH) ’of}cnilénllng(iiﬁg %?d t he sol vent was evaporated. The residue (8.50)
was purified by colum E ‘omat o 15 graphy over silica gel (eluent:-

CH2Cl 2/ CH3OH $QdAnle 249245 nm). The pure fractions were collected and the

sol vent was evaporated. Yield: 4.5g of, internediate (20) (46%.

N.__-0
a) Preparation of O i \(H {interm. 20)
F

3,4-diaminophenyl-(3-fluorophenyl)methanone (0.056 mol) and urea (0.084 mol) were
stirred at 150 2 160°C for 4 hours (melt) and then cooled. Water was added. The
15 mixture was stirred at 50°C for a while and then cooled. The precipitate was filtered
off, stirred in 2-propanone and dried. Yield: 11.4g of intermediate (2 6).
[8]

H
N Ci
b) Preparation of O . O T (interm. 27)

F
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

20 in CHyClyfice/K2COx solid. The mixture was separated into its Jayers. The aqueous
layer was extracted with CHoCl;. 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



H b) Preparation of H( N _" (interm 22) A m xture of conpound 49 (0.0164
mol ), 1-brono-3-nethyl - 2-butanone (0.03 nmol) and K2CO8 (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 solvent was evaporated. The
residue was purified by colum chronmat ography over silica gel (eluent:
CH2C12/ (CH3OHI NH3) 9812). The desired fractions were collected and the
sol vent was evaporated. Yield: 2.759 ofe-internediate (22) (40% . -54
Exanpl e A1l Preparation of ~ N, ,H_ (intern. 21) A m xture of conmpound 90
(0. 015 nol), of mithacdaeiry(10o%).r ane (0.008 nmol) and Na2CG3 (1.59g) in
4- et hyl - 2- pent anone (150mL) was heated slowy to 100C (to 40C in 1 hour,
70C in 1 houExampleAdped at 100C overnight, then stirred and refluxed for 20
5 hours. The sol vent was evaporateji%?he resi due was purified by col um

r

chromat o- graphy over silica gel nt: CH2 /[ (CH3OHI NH3) 95/5). Two
fractions wePepamatdd @ct ed and t hei | vent s We e evapénem.d®8) Fraction 1
iltered off and dried.

was crystallized from Dl PE. he pr g emﬁ tuat
Yi el d: 0.18g of internedi a) Preparation of 0 eo I-.-

5 ~~/N O (interm 23) 1 Isulfonyl de (0.0512 nol) was added
dropwi se at OC under.N2 flowto & mixture of 4-[[ 1- (Z%rldl nyl met hyl ) -1
H benzi m dazal mixtyé paeimpoindi3h1 ) i@ PO2H me bt hepasid acqadio®d3

Nt N-di gt h%" etbhﬁa%mynelh( Qoﬁé&;&l@?:] dl&he@‘@@ﬁ n(oi’%ﬂ@;co%r@) mamme \t/vaz -
stirred a ature sol ven orated ti
dryness. . gf(@Fh)g“m F@#Wdﬁ‘f"&g Cﬁ% ﬂ'i‘gs S}_heﬁf’g'ﬁlét e W?% %%p(l nterm
24) A mi xt ur @esidue iwas dissabrtid an €H¢QIZynd(then028hedowith water. The organic layer was

2- [ (phenyl metdyh mgsm@)f%ﬂarma the 68v&hB das Mb()rat@d\d]"m&c(vﬁhsi;ﬁﬂf'dﬂﬂy) in CH3CN
(200n) was s

rre JLure was
extracted wit° ﬂiugpﬁspngﬁogﬁpéov%ﬁlgcﬁ%%h“cgl ﬁyﬁ(\é@&: Qﬂgg}@e%/%) ted dr| ed
(MySO4), fil tieseteaps asee aoHectesping dhistsolvas) weay ayapertedd Ylef‘l’}émF@?idﬂlfé $13.59) was
purified fgy col um chromat ography over silica gel (eluent:
CH2C 21CH3OH/ NHAOH 97/ 3/0.5; 35-70 .tn). The pure fractions were collected
and Example A16

a) 2, 4,5-trimethyloxazole (0.225mol) was stirred in CCl, (500mL) under No-flow.
Then 1-bromo-2,5-pyrrolidinedione (0.225mol) and benzoyl peroxide (cat.quant.) were
added. This mixture was stirred and refluxed for lhour under N»-flow. The reaction
15 mixture was cooled in an ice bath {ice/salt). The mixwre 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 1hour and at
20  room temperature overnight. The mixture was evaporated. Yield : 41g (100%) of N-
[(2,4-dimethyl-5-0x azolyl)methyl)-N-formylformamide (intermediate 31).
¢) A mixture of intermediate (31) (0.225 mol) in HCI 36% (120ml) and ethanol
(500mi) was refluxed for lhoﬁr 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 CH2Clz. The mixture
was separated and the organic layer was dried and evaporated. Yield : 28g (100%) of
2,4-dimethyl-5-oxazolmethanamine (intermediate 32).
d) 2-chloro-3-nitropyridine (0.225 mol) and Na,CO; (0.225 mol) were added to 2
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



the sol vent was evaporated. Yield: 5.5g of internediate (24) (41%. -55
Exanple A13 | Preparation of ci (interm 25) HC 12N (165nl) was added to a
m xture of --o0 (interm 36), prepared according to exanple A7c), (0.049
mol) in H20 (165nl). The m xture was stirred and refluxed for 6 hours. The
sol vent was evaporated. HBr 48%5 (320m ) was added. The m xture was
stirred and refluxed for 4 hours and then stirred overnight. The sol vent
was evaporated. 2-Propanol was added and the solvent was evaporated again.
The residue was suspended in DI PE. The i xture was decanted, taken up in
H2O1DI PE and then separated into its |layers. CH2Cl2 was added to the
aqueous | ayefliedrfilersd off apdevaneratag. [Thp F"ié‘ﬂe Wit Prried by eglums chspryplagraphyy\q o

added. The lOvasifanpd. Thypure MaSioncRae adiced aid evdporhted. deld d2d8Thef sol vent

was evaporat?\ﬂ[%X'dﬁhéi'hr# %%u@}l@%@fﬁ%%&ﬁm i §@p%&ﬁ?&t 314 a)

Preparation of (inter I am no uor o met hanone
(0.056 nol) &hd nurtéaev(fmmdm@%\%i@ol)g*faﬁhv@asca@wqw'awr E:S$/ o4 hour s

(relt) and tR@En3miicing thethidfd] €400nAswiROIPHC S7ZT(de) 45 calaksunéenipsaksbf Hy ed at 50C
for a while gﬂag)éﬁl egﬁ@@kfs‘i‘é& ?%ffp’h‘?ecr' BaJc%Ba‘Ee raf[édl @gh&)ﬁw; Bﬁtfm%k}”ed in

2- pr opanone ternme Prepar ati on
of (intern. PyfiqaHeRpheld dl- %ﬁsﬂmf’/‘dﬁf ?%@Fﬁ") ﬂéso’%i&ﬂ@éf“‘i‘@flb Blly to
i nt er medi at e pyRBnediHnifdfntemlefliate 3he m xture was stirred and refluxed for 24

nes. evapor at doiReh R i1 00 Vs HERREE AR ANER. E) 455 Fei%“a“;“ﬁ & The.
m xture wWls JepeeridingenrpoyylgtePd “Foé)y‘lé%@ddcflﬁéd Heuridiye wasshEsd #a0° Glor %ct ed
with CH2Cl 2. hdte. Hgl]d(osszﬁIn\tﬂﬁhnﬂ&ﬁlﬁfrlpahdam&wfcrjstm) edreaidfied amd ghevixtureesi due | .
The conbi ned Wik glﬁ-PédeH g,ef(or .’g%ﬁﬁ%bhﬁﬁtcsf’mctxﬁkr es q"ﬂ{cn:‘a 0% &t ap@he

evaporated to_give resi é re.conbi ned. Yield:
16. 75g - 56 offiltfait WassyapRted. (Thy yesidyg)pyan takepup i, paterk| 13‘2%5 S MAPHNSF | |
(interm 28) s€pafuted, thic wrganioflayeowmaitiad, f{1@¢E off(a0d ©@Pbramd| The, regidve yaas e d

ﬁgf;’rg'nggétzo& 1? t}ytgﬁv&éﬁngwy@&'sﬁé&%ém ech,eHloRbsBR Thé- 00275

ure frac ions were collected and evaporated. The residue was crystallized from DIPE
and recrystallized from CH,CN. Yield : 216.6277g (55.4%) of ethyl 4-[[3-[(2,4-
dimethyl-5-oxazolyl)methyl]-3H-imidazo[4,5-b)pyridin-2-yl]amino-1-
piperidinecarboxylate (intermediate 35). '

20  Example A17
C1-CH,-C(=NH}-O-C,H; (0.0625 mol) was added to a mixture of N°-[(2-methyl-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 (o
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/CH>Cl; + Na;COs. 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)ymethyi]-3H-imidazo[4,5-b]pyridine (intermediate 29).Preparation of the final

30 compounds
Example B1

N
L
a) Preparation of 4 H: N (compound 1}
N N
SRas
N N
H




5 (100m ) was stirred and refluxed for 24 hours. The sol vent was
evaporated. The residue was dissolved in CH2Cl 2 and then washed with
water. The'organic |ayer was dried (MgSO4), filtered and the sol vent was
evaporated. The residue was purified by columm chromatography over silica
gel (eluent: CH2A 2, (CH3OHI NH3) 97/3). The pure fractions were collected
and the solvent was evaporated. Yield: internediate (28). 10 Exanple Al6 a)
2, 4,5-trinmethyl oxazole (0.225no0l) was stirred in CCl4 (500nL) under
N2-flow.  Then 1-brono-2,5-pyrrolidinedigne (0.22Srnol) and benzoyl
peroxi de (cat.quant.) were added This m xture was stirred and refl uxed

for 1hour unde{ midort bpwtenmﬁmé @r}né]ﬁmfﬁ ﬁ’fi’gngmeﬁsaﬁ'ﬂﬁlaﬁ‘% Ep*’gg'ﬂ’é' ce bath

(icelsalt). Q dnidure ate eva Yi el d:

42.7g (<100% §? VS ﬁ%ﬁé‘ﬂ{ ‘j"eé %ZAPH%PW}/%&%% h%PWF’é}*ﬁéd’%te 30). b)
| nt er medi at e (fd®ikdEl, 22hedwith DRSartdakied memsiddal\ﬁs@kﬁﬁnjii)n HAa NG @i =O) ) 21

(0.225 mol) weoHraM RORKAONEE BN J«ﬁl?ﬁﬁz@ﬁ U BRicThlet bEheBla@0C 1 OF

| hour and ﬁlz}o r.gom.t epnper at ure over ni aporat ed.
Yield : 41d ({56%"6rdRnghss "‘dlfWQ%WPOTS‘%@!?JFW%W@Eﬁwf}admﬁr(ﬁlwlgﬂor mam de
(i nternedi at eOB@)gIaSQ:ﬁlm(mm WHeChf (CHDEVNHGI%8116). (Rik)pufedrad@bnsid in HC 36%
(120ml) and etchbrdfld and #eQ8iven e h d overni ght.
The m xture was filtered off ‘\G‘{t%"e‘fasd‘]‘;’f%‘gégietﬁt’esk&gﬁg’ﬁﬂﬂde@t’ﬁsgﬁ C2H5CH and
the filtrate was evaporated. The r' was 25 taken up in ice water,

al kal i zed w t extracted w 7Cl2. The, m xt ur was separ at ed
and the organlmcbj‘?%%'?&s\%s dri ed Han evaporat ed. YI%: ldlpoufg%o% 100% of

2, 4-di et hyl - 5- oxazol et ha ér(l medi ate 32). d)

2~ chl oro-3-nitropyri dine 8 5 d Na2CO3 (0.225 nol) were added to
a mxture of internediate (32) (0.225 nol) in ethanol (500nl) and the

m xture was st mpdute oS0teametiantefl0L0OD54 ow!) (hEBr $8% 3leml)yiwat stiredwds evapor at ed

and the resi dlﬂﬁ]dﬂ@@f&glﬁgﬁ}s Uphd %]v@ﬁ’tt\@{s caﬂ%rﬁa%t ﬁﬂg{—é@ﬁué’\@vg %‘@]Jd%er edof f and

m xt ure S er was -b57 dried

evapor at\ggﬁ %«E g?ﬁdﬂ@ gvbi#f h““ﬂ&r ISORYRR! 45 SYFBP’BESF‘aB‘hW frgction silica
gel . The pur e as awifiedrby gbrerfomianeclipil cinenzugghy aveRP Nyretdep (eRég: (48%) of
N-[ (2, 4-di net M%ﬁﬂwhﬂzm FEHION frok- mbfhr:&ofiiocﬁayfrh@'bﬁ}@ Ofon WBer Medi at e

33). e) Amx ternedi at e natedlna
t hi ophene sol tﬁwegtr‘fg a%ép e U%H R %‘%‘i‘laﬁ‘&iﬁ g%%wm?cwpf’mdg 5% (4g) as a
catal yst. Aftexampbage of H2 (3eq), the catalyst was filtered off. The

residue was evaporated and usgd W thout further puri fication. Yield : 21.8
g (100% of N2-[(2,4-dinethyl “B57oxa | ) met hyl ] - 2, 3- pyri di nedi am ne
(i nternedi at e ;8$)epataliod &K €r Medi at e [

0.1rm|)(\§grg ?glvedlnDIVF
(250n1). Ethyl 4-i sot hi ocyanﬁ,n 1 ;; pi peri di nec " te (0.1 nol) was
at

added and the m xture was stjrned) C for 20 hours. HgO (0.125 nol) and
sul fur powder (few crystal &) re addéd and the mxture was stirred at 75C
for 3hours 30m nutes. The m xture wdlIfl:Br &h@dl:@ver dicalite and the

filtrate was evaparabBidemidtoad @F{00006220@8]) ik BRPIDIETI WOk 8 ebgnol The |
M Xture Was  (100ml) was stirred and refluxed for 4 hours. The solvent was evaporated. The residue

was taken up in H,0, 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/HC]. 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,Cl»/(CH;OH/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%).



separated, the organic |ayer was dried, filtered off and evaporated. The
resi due was 15 purified by colum chromatography over silica gel (eluent :
CH2Cl 2/ CH3OH 95/5), The pure fractions were collected and evaporated. The
residue was crystallized fromD PE and recrystallized fromCH3CN. Yield :
216. 62779 (55.4% of ethyl 4-[[3-[(2,4- dinethyl-5-oxazolyl)nethyl]-3Him
dazo[ 4, 5-b] pyridin-2-yl] am no- |- piperidinecarboxyl ate (internediate
35). 20 Exanple Al7 O -CH2-C(=NH)- O C2H5 (0.0625 ntl) was added to a

m xture of N2-[(2-nethyl-5- oxazolyl)nethyl]-2, 3-pyridinediarnine (0.05
mol) in acetic acid (150m.) and the mxture was stirred for 20 hours at
roomtenperature. The m xture was m@rned up to 90C and stirred for 10
mnutes at this tenperature. The m xture was evaporated at 25 <50C. The
resi due was taken up in water/ CHEL2. A 2E08. The organic |ayer was

separated, ex§ypesLsliopiofh CH2CI 2, driedl (MySO4) ap@dndpbiddedyed. The residue
was taken up in DIPE + active d?ha coal and stirred for | hour. The m xture

was filtered and evaporate m:s 1 g (100% of

2-(chl oronet hyl )-3-[(2- rﬂs'thg:;gI yI)rrethyI] 3H-i ni dazo[ 4, 5-b] pyri di ne

(intermedi ate 29). Prepar at'i on of thﬁ d H orrpounds Exarrpl e Bi a)

Preparation of NI H N /rpm nn~inl ﬁé rredlate

(2) (0.016 mofmixprens il hnebyleh) 4Uidﬁ=1 §-¢§HH°? 3p416’ﬁ%5'ﬁ' -(p ("‘1 ?XY

stirred and r B uxdibxémio[2 6eiyridinedad jrhdieyl]- i dbtreiimidddod 21yt Jeminpj-t-at e was

filtered off i i i n H20,
ppERARGAN 0TS il S 108N 900785 bk i Snd RABRA R 6

NH3 and CH3 re was extracte nic |ayer
was separ at edous ('ﬁhFé‘Ef,"c"H"’la’E%‘iaE‘é{a‘ﬁﬁirdT'F’rféS‘%l"(ﬁéﬁ?SPﬁ% H\ﬁ%’&r Elt‘eéﬁ‘f&‘?'

resi due was pamdidie@dY@ide0.58¢ bfi ompgeld (3pon a glass filter (eluent: CH2Cl12/
(CH3OH/ NH3) 90/10). The pure fractions were collected and the solvent was
evapor at ed. YE&E&LILSQ of conpound (1) (35%. b) Preparation of HNQtto i N
f (compound 308) A m xture of |nter;ﬁ[]fte (10) (0.0054 nmol) in HBr 48% (50

m) was stirred and refluxed for 5 s. The sol vent was evaporated. The
resi due was sPrepastivodfin DIPE. 1 f{Itered off andcamppundd) i zed from
ethanol . The sol vent was ewgporyt ad the fraction was purified by

hi gh- performance liquid chro ograp over RP Hyperprep (eluent: (0.5%
N~LOAC i n H20a/mGkiafaMbffisteriediafd/(9) (002 0mbh@E)d KOM0A meolfin dgiropane (Weng)

collected and,the, 5@ Lﬁ/cpx@hufgﬁ%v%iﬁptorlﬁb%ﬂs addeRlafla @ 1k B8redvRlexcRMBBAHMd (308) .
CH,Cl;. The organic layer was separated, dried (MgS0,), filtered and the solvent was
10  evaporated. Yield: 6.9g of compound (4) (quant.).

Example B4

ﬁ
Preparation of E & ) (compound 5)
H’N N D\/
[¢]

A mixture of intermediate (6) (0.02 mol) in ethanol (120ml) was hydrogenated with
Pa/C 10% (2g) as a catalyst. After uptake of Hy (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/HC). DIPE was added. The mixture was stirred. The precipitate was
filtered off and dried. Yield: 0.65g of compound (5).

Example BS



Exanple B2 a) ereparation of I! r N_ "~ (conpound 2) NY HIN,, ,) HG

(1:3); HO (1:2) 15 A mxture of internediate (3) (0.00622 nol) in
2-propanol | HO (10nl) and 2-propanol (100m ) was stirred and refl uxed for
4 hours. The solvent was evaporated. The residue was taken up in H20,
Na2CO3 and CH2Cl 2. The organic | ayer was separated, dried, filtered and

t he sol vent was evaporated. The residue was dissolved in 2-propanol and

DI PE and converted into the hydrochloric_acid salt with 2-propanol |l HC . The
20 precipitate was filtered off and dri e This fraction was converted into
the free base and purified over silica gel on a glass filter (eluent:
CH2C12/ (CH3OHI NH3) 90/ 10). The pu;g;ziactions were collected and the

sol vent was e . The residu s converted, ] hydrochl ori c

acid salt (1:§?£Qéﬁgﬁg}eciph§f§é\wé i ltered off ghﬁﬁgﬂéﬁgd.ineld: 0. 65¢g

of conmpound (2) (20% . -59=Dh re on of "", "J (conmpound 3) | HC
1:3); H20 (1::2); } X e i | - -di

hydr o- 3, 3-di m%ﬂw*ff‘%fg-%“*'ﬁéfﬁyﬁ?%%m@%%iﬂﬁﬂg‘ﬁ%?‘él fopelfsaniapblacd

5, 6-c] pyr i di Ao (FpR{oRR Tea 1 paBatessurs [9nabhQU iy RICAbPE) a2 catalys,

pi peri di necar bienlydrbgenaQorD@GTantimnkd atid0°CHoidel OBIb4A0 MR fond8 hadr.r Afsd and

refl uxed for . - . ' S

suspended in %f%%?a?%ﬁgggggﬁg%¥ﬁ@&%§%§gﬁ%@@&&ééggﬂgggﬁggﬁﬁggySﬁ%ﬁound (3).

Exanpl e B33( cGHPSFE: Ahe rosidus,degk ¥aspupheq by cojymyg crwomawawpgy RYSE i R8s

I nt er medi at e (@yent:(CHZL/QROH/ NHIOK36/2008)4 Therplr} fractioBs peére palivoled bddDdterll) was

stirred and r Lghty .+ he m xture was-
extracted w t%gllv%lﬁ-lg%f g%sélﬁfgg.oﬁfa:é‘dg??g}ygéog?ﬁagg(@g%gs})at ed, dried (MySM™),

filtered and EHiempleBéent was 10 evaporated. Yield: 6.9g of conpound (4)
(quant.). Exanple B4 Preparation o;Kkhi:onpound 5 ~'N

'i‘ \N 0‘\/
1 N o]
SRne
N N
H

A mixture of 6-{[2-(4-piperidinylaminoc)-1H-benzimidazol-1-yl}methyl}-2-pyridine-

10 carboxylic acid in HC] 36% (5ml) 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/NH;) 90/10). The
pure fractions were collected and the solvent was evaporated. Yield: 0.83g of

Preparation of {compound 7)

15 compound (7).

Example B7

N
Jo
Preparation of i N (compound 8)

SN SRAs

A mixture of compound (1} (0.003 mol), 1,1-dimethylethyl (2-bromoethyl) carbamoate
(0.004 mol) and Na;CQ; (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 NH,Cl solution. The aqueous phase
was extracted with CH,Cl,. The combined organic layers were dried, filtered and the
solvent was evaporated. The residue was purified over silica gel on a glass filter
{eluent: CH,Cly/(CH;OH/NH3) 97/3). The pure fractions were collected and the
solvent was evaporated. Yield: a residue of 1.18 g of compound (8) (84%).



A mxture of internediate (6) (0.02 nol) in ethanol (120m) was

hydr ogenated with Pd/C 10% (2g) as a catalyst. After uptake of H2 (1
equiv), the catalyst was filtered off and the filtrate was evapor at ed,
yielding a residue of 8g (100%. Part of this fraction 15 (0.7g) was

di ssolved in ethanol and converted into the hydrochloric acid salt (1:3)
with 2-propanol/HC . DLPE was added. The m xture was stirred. The
precipitate was filtered off and dried. Yield: 0.65g of conmpound (5).
Exanple B5 -60 Preparation of .N (conpodnd 6) H A m xture of internediate
(9) (0.035 nol) in nmethanol (200m ) was hydrogenated at roomtenperature

under a 3 baExgmpleBire for 48 hours with Pd/C (1.5g) as a catalyst, then
hydr ogenati on was conti nued at 40C under u3 bar pressure for 48 hours.
After uptake of H2 (2 equiv), the catalydt was filtered through celite and
the filtrat ePwapsratoresfapor ated. The resi d e 1(129) (eerspquad PT i ed by col um
chromat ography over silica gel (el uent 2/ CH3OH1 NH4OH 8012013). The

pure fractions were coll ect eﬁ and miTg@ent was evaporated. Yield: 3.8g
of conmpound (6) (34% . Ex on of H" - o (compound 7) ~ N
14 1 NJ A m xture of

6-[[2-(4-pi p@rchdﬁoﬂ)dhdﬁﬂ‘NQﬂ))wlﬁaHQ@ﬂl fibD azohddkd yd 4 RbRby b) t,R-dpyethyiEtng- 10

carboxylic a HClL. 36% et han

refl uxed ove&ﬁf|4 Ll?i be‘?ﬁém‘go 1(;%}“ 298 §H%Pq cu{d’ﬁgﬁg%‘%%@@&‘mﬂg)@ZClZ wer e
added. The KM&/&“M&‘W@{?&FW@‘ rogp terperpture;far S housh ¢S o| vent
was evaposat &d:thyTDQl 1-RiShélBethWRS pfrithidinoE0.00\ted1) isialshah ageintoNDMFp.ass fil ter

| t: / ted d
the <ol vent %"egﬁﬁﬂa’%% T Fitors WS sorbid S g0 Ckl %ﬁﬁ*&gﬁfshﬁfe%ﬁ%
| Preparatiof 5Q‘E Habefided gihe SPIVW‘H{aRFW@aE&’Fi TonissidpavEstekep 3P b3 nol ),

1, 1- di met hyl (EIH}EI: (TBe briganio ssldtion)was svaihadwith €1,0(80 A0 dirimd(Ng Ml fiNa2@C3 (0. 004
ml) in 2- buraﬁ‘rﬁ‘@m@?ol(«ém(?q/aglwép&@éd 3 %‘% Fegidf'i‘é"'ij ’I‘l?efelgHéﬁge]ag&V\@Js%ka The

reacti on m xture was

e
separ at ed!® THIOAf YdsrEacdyath %@M\E@ﬁé@awmmawﬁﬁa@ia‘%?ﬂé@iﬁ )ne aqueous
phase was efilterd eadithesdlenCiniad dvaporated; tmgvmrenduh DrRmsidue 1l2aag2msrener e dri ed,

filtered and ;LhGine$ ass‘@?ﬂpcd’\@fco Yx?’lq:(ﬂfcﬁﬁa% % &R 1BUD EQNNHLOQQ over

| | Th
et one ng%5‘6’dPﬁé‘81’Eé*39HéFfﬂ HO0Y (5o 50D and YO e pure fiasins 1 b e

of 1.18 g of veonguiiened 4nd)the A&t was 6ilaporated. Yield: compound (9)

15 Example B9

AP\
a) Preparation of vl Ny (compound 10)
S PUSRRe
|

Thionyl chloride (0.03 mol) was added to a mixture of (*)-6-methyl-3-[2-[(tetrahydro-
2H-pyran-2-yl)oxyJethoxy]-2-pyridinemethanol (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-piperidinyl]ethyl}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, filtered and the
solvent was evaporated. The residue was purified over silica gel on a glass filter
(eluent: CH,Cl,/ (CH3OH/NH;) 99/1). The pure fractions were collected and the

25  solvent was evaporated. The residue was suspended in petroleum ether. The
precipitate was filtered off and dried. Yield: 1.55g of compound (10) (20%).



Exanpl e B8 Preparation of f- 4 _ (conpound 9) H Reaction under N2 flow. NaH
(0.01 nol) was added to a m xture of 1, 1-di nethyl ethyl

[ 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 (100ml). The mixture was stirred at roomtenperature for 4
hours. 6-chioro 5 nethyl-2-(1, 1-dinmethylethyl)-4-pyrimdinol (0.01 nol) in
a small anount of DMF p.a. dry was added dropwi se. The m xture was stirred
at 50C overnight and then cooled. H20 (50m) was added. The sol vent was
evaporated. The residue was taken up in%2CH2Cl 2. The organi ¢ sol ution was
washed wi th H20/ HOAc, dried (MgSO™4), filtered and the sol vent was
evaporated, to give residue 1. The aqﬂ“eer Ztayer was taken up in 10 HOAc

and extract e(g th % The organl g S separat ed dried (l\/gSO4)
filtered and™ AEPEBPORY: was evaporat ,,.to gi ve cespid 13 Residue 1 and 2
were conbi ned and purlflggz%/ col u@ chr gy ography over RP 18 BDS
(eluent: NH4OQAc (0.5%in y 0/ 15115, 0/ 50/ 50 and 0/0/100).

The pure fractions - were coll®cted and the sol vent was evaporated. Yield:
conpound (9) A nixBiré&grbdompBenda()] 0RO 6P M7abélDmddTHEHS), @as(20k) iDTNFHI¢eappound 10)
Thi onyl chl OWagﬁlrfeQ a@ﬁﬁ@lfdr l%%un@dqlﬁéjsow% ?w{%c)ﬂ :ﬁecﬁfThe esigue was
()-6-nethyl - H‘[' t et rahydr o- P p s)yrldl nemnet hanol
(0.015 nol) P sii %@Gmaglas"rd "Eféﬁ'ée’\haé“ 395‘6‘%&)&5@ atedPuEgai n. The
residue was fraitims wereicolléhd a8 Owlsdlveramas etuporard d¥itld: 0.43g 67 otimpotndf

1, 1-di net Byl etiyys3dy2- [ 4- (1H benzi m dazol - 2-yl ami no) 20

1- pi peridi nyl]ethyl]carbamate (0.015 nol) and NaH (0.06 nol) in DW
(200nl). TheExampit @18 was stirred at 50C overnight. The sol vent was

evapor at ed. The residue was taken up in Osand CH2A 2. The organic | ayer
was separated, dried, filtered and the ;F%vfent was evaporated. The residue
was purifi edap‘P&rpaﬁhbﬂ@fa gel on a glass fitter ( @bdfdha 1820 2/

(CH3OH/ NH3) 99/1). The p for ach@s ol | ect ed and the 25 sol vent was
evapor at ed. The resi due V@E d wﬁﬂgr ol eum ether. The precipitate

was filtered off and dried. Yheld 1.55g of conpound (10) (20% . -62 b)

Preparati on qf 7 nol) and
NH( EHS) 2 gas C:EZT B%gfgflt SI‘;EQIHH%? c% ’ﬂ’BB%Uf) an{hsﬁﬁﬂaﬁlﬁl\%&%}@l (&P%&ﬁ%)ﬁr S. T%le
sol vent was evap Q4 solpfian 9 quﬂm pyndazme (0.08 mol) in CCl,; (mol.
sieves) (200ml). The mixture was surred and refluxed for 6 hours and then filtered
10 overdicalite. 1-Bromo-2,5-pyrrolidinedione {(0.088 mol) and dibenzoyl peroxldc
(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
[2-14-(1H-benzimidazol-2-ylamino)-1-piperidinylJethyl Jcarbamate (0.0214 mol) and
15 NaH (0.0235 mol) in DMF (190ml), previously stirred at room temperature for 1 hour
and at 40°C for 1 hour. The resulting mixture was stirred at 50°C overnight. The
solvent was evaporated. H,O and CH;Cl, were added. The organic layer was separated,
dried, filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cl/(CH;OH/NH;) 97/3). The pure
20 fractions were collected and their solvents were evaporated. Yield: 1.21g of compound
(12).

bs
> N
b) Preparation of E N ) {compound 13)
Q
en
H



purified over silica gel on a glass filter (eluent: CH2C] 2/ ( CH3OH NH3)
9515). The pure fractions were collected and the sol vent was evapor at ed.
Yield: 0.43g of conmpound 5 (11) (53% . Exanple B10 cl a) Preparation of H O
\l Oi~ aN,~ H (conmpound 12) 1-Brono-2, 5-pyrrolidinedione (0.088 nol) and

t hen di benzoyl peroxide (cat.quant.) were added to a solution of

3-chl oro- 6-net hyl pyridazine (0.08 nol) in CCl4 (nol. sieves) (200mLl). The
m xture was stirred and refluxed for 6 hours and then filtered 10 over
dicalite. 1-Brono-2,5-pyrrolidinedione 6$9.088 nol) and di benzoyl peroxide
(cat.quant.) were added again. The m xture was stirred and refl uxed

over ni ght and mixthe ef exingoued (1d) ©A0RS Mol) [TeD ©g) araftd/Qvlg) mvisipoanethadl at a

tenperature t{g#ﬁ‘%( {94 (deﬁ? &fs%hﬁéh%r‘é@o% AipE2hueSr ihd Welfend. 7PlkbiveRd added

to a m xture
[2-[4- (i H ber@ssyepamiad. Xi alr&qﬁsgmaaumiﬁéﬂsé%yuet hyl ] car bamat e (0. 0214

nol ) and 15 I}J%amgpé}%% nmol ) in DMF (190ml), previously stirred at room

t enperature and at 40C for 1 hour. The resulting m xture was
stirred at 50C overnight. The solven s evaporated. H20 anfd jJCH2C12 were
added. The ogzganl C. Iayer was sepamat dried, filtered wang ®he sol vent

was evapor at reS| d,ue by coI ugm ¢ phy over
silica gel (afuent: wﬁpﬁ7 é IEV@ m i ons were
collected and their soI ents Iwere evapor at e eI d: 41.21g of conpound

12). b) Preparation of N nd RN-6 t onmpound (12
Eo 2025 ol yPAGR0 (20) aﬁc‘f‘()Pd o "ﬁ 0 T but Sy o%("“yp(’ﬁr%lsfnngﬂE (12

(100m ) was s4 hﬁit&‘x‘é o@htéxﬂ@&ht&ﬁﬁ?ﬁf ﬁl%cﬁ) any- Mmﬂ@&'ﬁ%@&mﬂ' h@(OS)@h RNt was
Svapor Al e X Slsthanol 3 e pogogeraied: &ﬁémer%%zfp SsshreTar DHERALANI on of
0 H (cis) (cdipts EP;’BOHH STy tedat P

Pd/C (5g) as a catalyst. After uptake of H; (1 equiv), the catalyst was filtered through

celite, washed with CH;OH and the filtrate was evaporated. The residue was purified

by column chromatography over silica gel (eluent: CH,Cly/ 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 diethy! ether. The precipitate was filtered off and dried. Yield:

0.52g of compound {14); mp. 126°C and 0.53g of compound (15); mp. 200°C.

Example B12

L
Preparation of ,": M . {compound 16)
ﬂ\ )ol\ /\\/'O/ \']"I/_]O
o0
H

15 NaBH;CN (0.048 mol) was added portionwise at 5°C to a solution of N-4-piperidinyl-
1-(2-pyridylmethyl)-1H-benzimidazol-2-amine dihydrochloride (0.032 mol) and
1,1-dimethylethyl (1,1-dimethyl-2-oxoethyl}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 (MgSO,), filtered and the solvent was
evaporated. The residue (13g) was purified by column chromatography over stlica gel
(eluent: CH,Cl,/CH;0OH/ NH,OH 95/5/0.1; 20-45 pm). The pure fractions were
collected and the solvent was evaporated. Yield : 2.2g of compound (16) (14%}.

Example B13



(trans) conmpound (15) 5 A mxture of intermediate (15) (0.031 nol) and

N- (2-am noet hyl )acetam de (0.093 nol) in nethanol (300nil) was hydrogenated
at 30C under a 3 bar pressure for 12 hours with Pd/C (5g) as a catal yst.
After uptake of H2 (1 equiv), the catalyst was filtered through celite,
washed with CH3OH and the filtrate was evaporated. The residue was purified
by columm chromat ography over silica gel (eluent: CH2d 2/ CH3OH NH OCH
92/8/0.5; 10 20-45 gn). Two pure fractions were collected and their
solvents were evaporated, yielding a residue of 2.8g (22% and 99 (71 % .
Parts of these fractions (0.6g; 0.89) were crystallized fromdiethyl

ether. The precipitate was filtered off a dried. Yield: 0.52g of
conmpound (14); np. 126C and 0.53g of co (15); np. 200C. Exanple B12

Pr epar ati on oli’rePﬁr(ﬁm@ound 16) 15 NaBH‘-B 0.}:\048 ifmimpowaklAdded portionwi se

at 5Cto a solution of N_rA%T:mEe”

1- (2-pyridyl nethyl)-1H be di hydrochl oride (0.032 nol) and
, 1-di met hyl et hyl (1, 1-di net hyl- 2- oxoet hyI ) car banpbate (0.032 nol) in

net hanol  (108miixturcTdfd , Indtixiethyiethyin £2- Btk fil - (6 dnedttyl-2 oty arepgt)ad-nitre-1for 8 hours

and hydrol i ze&nﬁma‘;sa-gi%g e WL gfgmgﬁ%%amﬁo@w& § fBhanfle " eSi due
h

was extracted er was separate ried
(MySO4), filtd eayrd @ Gweh PG & é)taéacat?*mﬁlwgma@cm%g) was

purified by ciblaphenechiuooratled). ayftey uprwerof $1,(3 equivgahe cafadystond filekdddHilahid CH3 OH!

NH, OH 95/ 5{ 0. he
sol vent vv?s e%gﬁm%é‘gjm Or%gie Img‘}é%:du ?’ 9%: lgrrg%ﬂn &?Tg')?%liﬁ%&gﬁmerlt e B 13
764" Pr epar at | SHAGHT {cB6Hp N ACH ORGS0 g7 5.5 AP TFuoRs er
[ 2-[4-[[]- [ ( 6ealletthd ind2hqsohicdy Jsreripoydied: Brieliit ¥ g dfkdempound (17) (82%).
benzi m dazol - 2-yl ] ani no] - 1- pi peridinyl ] ethyl ] carbamate (0.0084 nol) in
net hanol  ( 158%AMPIGBE hydr ogenated at 50C with Pt/C 5% (1g) as a catal yst
in the presence of thiophene solution . After uptake of H2 (3 equiv),
the catalyst was filtered off and SJhZ/ﬁjtrate was evaporated. The

p

resi due was pCfEPaRtEd 9y col urm c hy ovefcompopidck)gel (el uent:
CH2Cl 21( CH3OH/ NH3) 99/1 to 7 5/ ure fractions were collected
and the sol vent was evapor'at éd |eI d" g of conmpound (17) (82% . Examle
B14 Prepar atl;én of (c%bnaound "18) A mx

N-[ 1- ( 2- ani no@iMyuyed déraﬂewwp 4111196("21"@1%1. @ ryrifebmgthy - 10
benzi m darl -1@namBdazel-Z-8miké 0. M3 nrolh in HETBCH (§GRINvEs siavad aid efleddasrd r ef | uxed

for 3 hours. ho-EPse ﬁn@lséfle w‘ﬁ@é\g[a YARELALA k! J’I‘ludlg&é{&ﬁﬁﬁg&s%cc{ E%'I}fjﬂ'? was

di ssol ved in Te m xture was pasi f tered and
the filtrate Smlé{).gfbgfi shasifpeq with Na;CO;, filtered and the filtrate was evaporated till
dryness. The residue (4.9g) was purified by column chromatography over silica gel

(eluent: CHCly/CH;OH/NH,OH 92/8/1; 20-45 pm). 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: 2.8¢g of compound (18) (51%); mp. 146°C. i

Example B15

L)
Preparation of 7 L (compound 19)
S AL 0
o
H

LiAlH, (0.0065 mol) was added portionwise at 5°C to a solution of (z)-1,1-dimethyl-
ethyl [1-(methoxycarbonyl)-2-[4-[[1-(2-pyridylmethyl)-1H-benzimidazol-2-ylJamino]-
20  l-piperidinyl]ethyl]carbamate (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 ELOAc. The organic layer was separated, dried (MgSQ.),
filtered and the solvent was evaporated. The residue (2.8g) was purified by column



dryness. The residue (4.99) was purified by colum chromat ography over
silica gel (eluent: CH2C 2/ CH3OH/ NH4OH 9218/ 1; 20-45 m). The pure
fractions were collected 15 and the sol vent was evaporated. The residue was
crystallized from 2-propanone. The precipitate was filtered off and dri ed.
Yield: 2.8g of conmpound (18) (51 % ; np. 146C. Exanple B 15 Preparation of
(compound 19) LiAlH4 (0.0065 nol) was added portionwise at 5C to a solution
of ()-1,1-dinethyl ethyl [1-(methoxycarbonyl)-2-[4-[[1-(2-pyri dyl neth

yl ) -1 H benzi m dazol - 2-yl Jam no] - 20 1-pitperi di nyl]ethyl]carbanmate (0.0059
mol) in THE (30m ). The m xture was stirred at 5C for 1 hour. EtOAc was
added. The mqhtqm@ogxmnyhyﬁrstﬁlch z@ (elwent: [CH.Ch/CRRORY NHLOH9a8415; 166Memnungel i te and
extract ed W tthefgufAfactidiined QARG InBXIR soNRR W BRpBLGY; yq*ena q% WgMJSOfl_) -
filtered and the %BJX ﬁ s evapor at ed. The reS|due s purified by
col um - 65 cHPEMEEY; §H bver silica gel (eluent: CH2CI2/CH30H1 NH4OH

92/ 8/0.5; 15-%¥éi%€§%? The pure fractions were collected and the sol vent
was evapor at ed. 1.55g of conpound (19) (56% . Examle Bl16 a)

Preparation of H ~N H-H (conpound 29 m xture of Hf (0.021nol) in
2-propanoI/H "hPlN 5 (29 m) and - pgropanol , (290 was stirred and
refluxed for 3 HERfaLio BHE t hen cooﬂhd 0 Nroon1tenﬁ%?@?%£%$0khe precipitate
was filtered off and conblne apal ogQusly obtained fraction. The

precipitate was di ssol ved it ref ux llin nol (150 m), then allowed to
crystallize out. The precipi wa$ Ered off and dried (45 C, 16

hours, then air-dried for 30 nlnutes).u igld: 8.9 g (709 of conpound
(290). Conpound 10 (290) was converted intolthe free base according to art
355

known procedusesxtesdl ting in conpoumd . bjo.e21 epbim-pparel/HOC onpound
356) and ryl~yi "In 0 t. (N, gijﬁaﬁll of H( 'N'" -" (compound 357).
Hydr oxybut anedi oal e (1:1) ound (355) (0.001 nol) was
added to ethanol (6 n; absolute et hanol) and heated to reflux tenperature
to give arf hdﬁ%g@rﬁ@d@sprgmhoit(»?%nlo Wes stigst @bd wfiuxet)foniaiwutsrand thed copledio

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 H &0\/ {compound 356} and
|
NT%E::: o
I

Hi o I
preparation of : " N (compound 357).
N, N
(J T
oSN

Hydraxybutanedioate (1:1) Hydrate {1:2)

Compound (355) (0.001 mol) was added to ethano! (6 ml; absolute ethanol) and heated
to reflux temperature to give an homogeneous solution (I). Solution (I) was treated with
butanedioic acid (0.118 g, 0.001 mol) and resulted in immediate salt formation. The

15 mixiure was heated to reflux temperature, became homogeneous, then was allowed to



but anedi oic acid (0.118 g, 0.001 nol) and resulted in imedi ate salt
formation. The 15 m xture was heated to reflux tenperature, becane
honogeneous, then was allowed to -66 cool to roomtenperature. The
precipitate was filtered off, and dried (vacuum 50 C, 24 hours). Yield:
0.40 g (78% of conmpound (356). Solution (1) was treated with

hydr oxybut anedi oic acid (0.134 g, 0.001 nol) and the m xture was heated to
reflux tenperature, becanme honpbgeneous, then was all owed to cool to room
tenperature. The 5 precipitate was filteed off and dried (vacuum 50 C, 24
hours). Yield: 0.46 g (87% of conpound (357). c) Preparation of H"
(conpound 354polQe rdoim thihpdsatuel Therprecipithtd RN lterdd. i) BfibdrietgvacumAS0dCssol ved i n

water (3 m) ., K I ent rat ed
NG (400 |12 e YEY UR0UR Fre g@@%ﬁgﬁ’s@ Y T A
stirred vi gorhéiﬁfgr “¥36?d'%a%1m3é§ Rk ol aprthe miptespywagheataddo reflupas added
and the m xt mﬂmMESiccarnﬁeddmmg@ﬁélﬁuﬁnhtywﬁ@d’lioﬁacmmbﬂﬁ rooh nfpegaind. The | ayer

was separ at e%égcsdhgw ﬁnaL&@gmdn% 4 Blachi? e eXd L RES ¢ ?ﬁPd“ﬁ%ﬁ"dEJfbf CHCL3 (5

m). The co &gnl o ers re washed’ once Wi ed aqueous
NaCl sol uti Gheopread §oikd (NgSO4) filtered and the sol vent was

evaporated. The residue was stirred # (20 M) until conplete
di ssolution (= after 2 mnutes). Aceti i d* 15 anhydride (0.00213 nol)
was added dr &hkreparaiorel 1 minute ang tlhe reacti onlcainpaund@s4was stirred at

roomtenperature. After 24 hour noije tic acid anhydride (50 1) was
added and the reaction m)ff\tmfé\/ stirrgd for 15 mnutes. Mdre acetic acid
anhydride (50 iil) was added to the reaction m xture. The whole was stirred

for 2 hours CPyPeiHLEAY (BA0LP6SEmol ws distrdved in paen(3onlod Jdhe pvistirerwas weekend at -

room t enper atstifréd andQiiMzed mebh&n@&émmdfw ¢aﬁa®mlyIOH@@§20aﬁl@Ied to the
reaction m Xthi 70 C

oi | -bath, then sgﬁ}e—rgpgl mliélfﬁnwgc‘ Sfme({wg%%ﬁly f%é ’é“r 21 Lkgore,&al?f ﬁ}égﬁe reaction
moxture whs $190Hidwasasdecang teguierewassgne vigpreeslnost minutesc The ere#njdr i de (100
pl) was addedayen@tad d3farited eHeh &t alHaké 14h& Wid Se-Sittabe@Bnde With4SHOL (BhBs at 60 C,

t hen stood O\ﬁ%ﬂ @brggﬁ}ncoaérggnQngq%e}sew I'er ag%& gncc wlltll-l arsa&l:rl'aqg:l %LQOUWCPdded to 25

deconpose renal ni n %/ was evaporated (in
vacuo at 60 selptionphendred (Mas Ol ltered and theslvest wesesvaparier: clhgsoi e s agai n
(i n vacuo, 6(3!1@d in H(S(])C&HQZONBB uatil degipletelisiolan@perafit elm{nutes) Acstix @id" 60 C) to

g1,V (). 1570 RPN Eo0PRRES o il A3 B%, AUMELL: sAHORLIR ilries added.

Water (5 drops has Shaken Vi gorous y to gi
(y). (x) and“( )S“Rﬁ%’raéf%%w@arel Afign24dpes: DtsaseddrcdiaXdride®C 1/ 12/ 4,
t hen puri fi edvdsyuddedlaudihe edatiorahiegrepdsystiGe®for 1S minuta. Igste acalcueidt

CH2C12/ %Waﬁ%@kwwwé%&%%ﬁnﬁ rda @ othRHHE b %K»@gﬁ:' SR8 2 ks ect ed
and the sol vent” was evaporat e ractlon was stirred in
boi ling -67 CHAHRGES M 2eP 1H gil-bag, FW/é@O‘E‘ BV%HEIWCFBCH@GHI?P’E"éﬁ‘B@?’%{P‘ﬁr e, then
Et 20 (10 201 ) Mers acetidedd astrydride(@000I 11} wiseadd@dsto Shiel reaceidn mdnturd STHeiwholeagas The
precipitate Waged fol 8¢ G2 5h 2 BY. 76 Y€ Li1%9th, then stirred overnight at room
temperature. Again, the reaction mixture was stirred for 2.5 hours at 60 °C. More acelic
acid anhydride (100 pl) was added and the reaction mixture was stirred for 45 minutes
at 60 °C, then stood overnight at room temperature. Water (100 pul) was added to
25  decompose remaining acetic acid anhydride. The solvent was evaporated (in vacuo at
60 °C). Toluene was added to the residue, then evaporated again (in vacuo, 60 °C).
Xylene was added, then evaporated (in vacuo at 60 °C) to give (x). To a sample, water
(3 drops) was added. NH,OH (10 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,Cl/CH3;0H/(CH3;OH/NH;) 84/12/4, then purified by column chromatography over
silica gel (eluent: CH.Cl,/CH;OH/(CH;OH/NH;) 84/12/4). The product fractions were
collected and the solvent was evaporated. This fraction (0.185 g) was stirred in boiling



rinsed with Et20, then air-dried for 3 hours, then dried further (high
vacuum 2 hours at roomtenperature, then air-dried overnight at room
tenperature). Yield: 0.153 g of 5 conmpound (354). Exanple B17 H Preparation
of ~ H NCl (conpound 21) Y H20 (1:1) A mxture of 1,1-dinethylethyl
[2-[4-][]-(2,5-dimethyl -l Hpyrrol-2-yl)-I1H

benzi m dazol - 2-yl ] am no] - | - pi peri di nyl ] et hyl ] carbamate (0.002 nol) and KCH
(1g) in sec. butanol (25nl) was stirred and refluxed for 1 hour. The

sol vent was evaporated. to The residue -®Was purified by colum

chromat ography over silica gel (eluent: CH2C 2/ (CH3OH/ NH3) 90/10). The
pure fracti osthanglr(e 18 5il). elidved taca! tohreors eimpentureysisen Eexnd0md} eeh addtte r esi due

was suspendedind theRhikre Jn%nﬂéc%f ps mmﬁcs VWIS Jréélﬁlﬁree»das%tma@ﬁ by‘!ﬁdti%q Y' el d:
0.57g of conpou

(1:4): HO ( i'lnéﬁdd \11&?12%\291 tng('\,ﬁ”edw foy_ %l’@u{sith?{ gtjtlcld(%grther (high \(w:aglqprr? L&rllours al

1-[3-(2- pyri dydmp perpesatire, thdnhagniziedrd dad ght alropintanpenayre). Yield: 0.153 g of

pi peri di nyl ] % blrid¥k4ysoi ndol e- 1, 3(2H) - di one (0.005 nol) in HC 6N (120m)
and HOAc (60 was stl rred and refluxed for 30 hours and then cool ed on
an ice bath. E&ammm 7sol ution was added carefully dropwi se until pH > 7.
The m xture was extracted wth CHZC nd then separated into its | ayers.
The aqueous | ayer was extracted wthé@eﬁzqz The conbi ned organic | ayer

was washed WFHrdpatddieh osepar at ed ain) dried (I\/gS@é},)qpo._fnulztl)er ed and the
sol vent was evaporated. The re uel taken up in a small anount of

2- propanol and converted |n;t/o\’ hydr chloric acid salt (1:4) with
2-propanol | HO 6N. DI PE was' added. The pr tl te was filtered of f, washed
with D PE and dried. Yield: 1.95g of con%ghmi ?22) (70% . 25 Exarrpl e B19

- 68 Pr epar at i‘omixgre of baysornetbylaky) [IA[HII(-(M dingthyl-htiqryrreldz-3bd He 17) (0. 01 nol)

in hydrazine b(aﬁa’ﬂn)da@dlii ﬁ}ahﬁrﬂf?ll- &Q%}I]M]caﬁﬁmité ﬁﬂo@ﬂﬁblf ﬂfd'Kt)H 1gf)m 30
m nutes. The &9 lb no] d?%) eva d?rﬁﬂ%%forgﬁniogruer vvaét%zilw%ss?va\é%mmhn CHz2Cl 2.

The organic $o i On “Was éred and the
sol vent wWds J\hawrdaﬁ 8igs pqrﬁ"@dlbegmemecl(rmnaggranMwmhcra elyontceHoffid 5

ﬁ)hrorr% ogr aphgHeVEINS) bo/c@. gat plftﬁfrﬁ@ﬁh w&%BQleZ(e@hﬁﬂﬁé NidIwg/ 10/ 1, éS #ﬁ

. e pur e.collecte t.he s rate e
resi due was %V%/(gatqédl I zéege‘#“r: om Sdlslr"eetnﬁeqd ﬂ@a ﬂ] ré)mp:t%{% wmsnelt%}ei%\&%'sﬁfl | tered
of f and dri edrned; ¥iclg: 057g gigcompound @1y

Example B18

(\/@
. H Y
Preparation of Nk (compound 22)
C( TX)
LN N
i
H

HCI (1:4); H,0 (1:2)

15 A mixture of 2-{2-[4-[[1-[3-(2-pyridyl)propyl]- 1 H-benzimidazol-2-yl Jamino]}-1-
piperidinyl]ethyl]-1H-isoindole-1,3(2H)-dione (0.005 mol) in HCI 6N (120ml) and
HOACc (60m]) 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 CHxCl;. The combined organic layer was washed with HyO, 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/HC! 6N. DIPE was added. The precipitate was filtered off, washed with
DIPE and dried. Yield: 1.95g of compound (22) (70%).

25  Example B19



of conmpound (23) (45%; np. 112C. Exanpl e B20 Preparation of (conpound 24)
10 A m xture of

3-methyl -1-[4-[[1-(2-pyridyl methyl)-1H benzi m dazol -2-yl]am no] - 1-

pi peridinyl]-2-butanone (0.01 nol) and benzenenet hanam ne (0.031 nol) in
met hanol (50m ) was hydrogenated at 40C under a 3 bar pressure for 24
hours with Pd/C (0.4g) as a catalyst. After uptake of H2 (1 equiv), the
catalyst was filtered through celite, washed with CH3OH and CH2CI 2 and the
filtrate was evaporated. The residue (5% was 15 purified by col um

chr omat ogr aphy over silica gel (eluent: CH2CI 2/CH30H NILOH 93/7/1; 15-40
pn). The pure fractions were collectedfafd the sol vent was evaporat ed. The
resi due was ¢ r¥1§atrzﬂ1|oh1g)f7-ed from pent aneg T e preC| p| tate filtered off and

dried. Yiel conmpound rﬁﬁ—)‘;{g’i@ | e B21
Preparation of H "t- NJ (= 0 Reactl on under N2 at nosphere.
Na2CO3 (0.250 g) was added foJ1, 1-di et hyl et hyl

[ 2-]4-(1H be m er, ate (0.0028
ol ) 1 DA TR ARRP G A IPN0 L BB haptzin G inisile SO

t enper at ur e. SHFéd prskretlyxgd ford0 minmtes. i selvant dadevepeated Th;besdchNa@hl or onet hyl
-3-chl or o- 5- tcﬁssbivemr@mzl THE 8aniBR1iBn MRQw%e&@ﬁh efieli f), tube and
the resultin 11[£%Cni!_|%f r%rllvxt[ure has S h ﬁ; qover 50 n un ngﬁc% I;1I'he m xt ure
was acidified Wt T2VBI SBARGPO e "s'ieffi‘f £ ? PYcolMyoC The

m xture was ahKapaosiphypydr silibBalHb@A: SEHCHICHOE¥NHEH 89/Mdursd0 wals i sol at ed
f[i)n/ti gu[lc 1(‘) : 3d m&nteq&cﬁgsfvew%nsﬁed délgg{fgsoﬁr@ﬁt%ts ARAY THY Rkide ﬁ!ésﬁfhrom 5

gr adi ent : 6;{%"’3% W{“P’B&S%C‘%'yr\ 0) PEREERI! %ﬁﬁ?&ﬁ\ﬂ%‘fqﬁ%“]afb'f’i5ffgd 519,31 i n)
0/ 50150, (16‘~’f32mmqﬂ)i(tﬁ/)(»45f@0mp(m@°(33 m n-end) 70/15115). The deS| red

fractions werge co I ((‘]te and the solvent was evaporated. Yield: 0.020 g of
conmpound (25)—@&%«3 B22 a) Preparation of (conmpound 26) 10 A m xture of

1-[4-[[1-[(3-hydroxy-6-methyl -2-pyridy | t hyl ] - 1H benzi m dazol - 2-yl ] -

am no] - 1- pi pﬁ{l di nyI 3 met hyl - 2 byt (0.0065 mol) in CH3OH NH3 (300nt)
was hydr ogendtRAf ‘8? oom t u([e: h Rh/ Al 268mpeyd 245 a catal yst in
the presence of CH3CH NH?.. Af, ptake of H2 (1 equiv), the
catalyst was filtered off dthe filtrate was evaporated The residue was

purified ilica L"’ 15 %)é]&uent 12/oiCH30HI NH3)
0515 to 9O 1 03 g’”‘l‘ﬁ’& E)g "}Y?éil‘{ ﬁég 'Pé’\%‘!ry iy midondamnoldnt was
evapor at ed. ViRsrginyt-25agpnofie @ Ghpolirad p@GpnenEBfaming (0FO3d pal bihinmthaoél H

(50mi) was hydrogenated at 40°C under a 3 bar pressure for 24 hours with Pd/C (0.4g)

as a catalyst. After uptake of Hz (1 equiv), the catalyst was filtered through celite,

washed with CH;0H and CH,Cl, and the filtrate was evaporated. The residue (Sg) was

15 purified by column chromatography over silica gel {eluent: CH,Cl,/CH;OH/NH,OH
93/7/1; 15-40 um). The pure fractions were collected and the solvent was evaporated,

The residue was crystallized from pentane. The precipitate was filtered off and dried.
Yield: 1g of compound (24) {21%); mp. 115°C.

Example B21

a F
F
Preparation of ; pk {compound 25)
|
N N
0
H \N/\'/N N
|
H

20 Reaction under N, atmosphere. NayCOs (0.250 g) was added to 1,1-dimethylethyl
[2-{4-(1 H-benzimidazol-2-ylamino)-1 -piperidinyl}ethyl]carbamate (0.0028 mol) in
DMF (10 ml). The mixture was stirred for 4 hours at room temperature. The reaction
mixture was divided over 5 tubes. 2-Chloromethyl-3-chloro-5-trifluoropyridine



(0.6g) of (prepared anal ogous to the procedure described in exanple AlOb))
in NH3ICH30H (100 ml) was hydrogenated for 16 hours at 50C with Rh/C (0.5
g) as a catalyst in the presence of thiophene solution (1 m). After

upt ake of Hz (1 equiv), the catalyst was 20 filtered off and the filtrate
was evaporated. The residue was purified by high- performance liquid
chromat ography over Kromasil C1S (100 A; eluent: NH4OAc 0.5% N r7_kci
(conpound 298) A mixture "Y' I i L' and -70 H20/ CH3CN 75% 25% CH3OH to
CH3CN 100% . Two pure fraction groups wegse collected and their solvent was
evaporated. Yield : 0.165 g of conmpound 298. Exanple B23 Preparation of

(compound 27)q b )(»Jas%lided cﬁlubl%n&h@‘r&éﬂ}lh regif.t]o@nuxﬂirelwg'sﬂﬁ’émyl et hyl
[2-[4-[[1-[[ ATt ﬁk rahydr o 2 .

yl ) oxy) et hoxﬂ“‘?‘gﬁi//?‘ ] FstRiyore Vi1 35 aﬁ%‘ﬂ afo%"}’hmcﬂdj'“% BT beri di nyl ]
et hyl ] - car bawatset ?(UCOGM mixzhie wag alRaljpred pith OTHHE:Ofbavd Jtheadedlir@t- qomppanio|

((51 ﬁgm&zgﬁ; St\bd'sr&@atedﬂaiﬁg p[lﬁfflédLBS/% hig Ho&ndag@ﬁ @aﬂo&ﬁkgrsp fblx_alla{h ﬁgér?nﬁ)r{}l:ﬁg@
2- pr opanol® (ggﬁn(?“\%ﬁ"@ ' QﬁP"‘é‘sgl q)]S‘S}iﬁg@{sgﬁ E@rlﬁn'\/&g’ﬁ FIHUFMEPURRH 1 ef | uxed
for 1 hour an{D.&%NHOKedn HiD)CHIOH/OHIC (hinor) i76/1 50 5.d 10.81 i) 10/50150e

precipitate V@éﬂ n ﬁ)%?(ﬁfboo{lfﬁ 33 Qﬁd)@@flsf[?? Ttr%%%s‘%‘éﬁ fﬂﬁ&ﬁm?%}efcbﬁ&téaver

silica gel gl ass uen 90/ 10). The pure
fractions vvera@ %&P‘VEW‘FGCWGT e X s%@&é%%?gwégﬂrewgﬁ% ‘ed. The resi due was

converted int ydrochloric acid salt. The precipitate was filtered
of f and dri ea&w%r%ﬁ 0.18g of conpound (27) (23% . 15 Exanple B24
Preparation of (corrpound 28) N . HC ) A mxture of 1, 1 -dinethylethyl

2-[4-[[1-[[3, d 3, 3- d t hyl - | - th H
ELSELdl £)£<ep|[ Loa[“;'P %(8{-'0{ 2 LA \@ i OX 2162 [

- 1H benzi r%fn(?g dI

yl ] am no] - 1- pi peri di nyl ] etﬁhy a 0.00213 nol) in HC1L ION (100nl)
was stirred and refluxed f'br 4 our s. The solvent was evaporated. The
resi due was s end(el#i in 20" DI PE. The eC| e filtered qff and
i ed- i B 0 A GRoegt AR dh o e Bp e BT T e bR b of
(conmpound 29)amino]-1-piperidinyl]-3-methyl-2-butanone (0.0065 mol) in CH30HINH3 (300ml) was

hydrogenated at room temperature with Rh/Al,O5 (1g) as a catalyst in the presence of

CH3;OH/NH3 (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: CHyClo/(CH;OH/NH3) 95/5 to 90/10). The pure fractions were collected and
the solvent was evaporated. Yield: 1.52g of compound (26) (55%).

}FI

b) Preparation of ?1" Cl (compound 298)
H
NN
' Jegas
WA/N
[ I
N)\Cl N/kCl

" H | H |
A mixture N\I/N C and N N
| ] | 0
(0.6g) of WJL’O/ W)QU m

(prepared analogous to the procedure described in example A10b)) in NH3/CH3OH
(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 fitered 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%



H A mxture of internediate (19) (0.008 nol) in nethanol (150mM) was
hydrogenated wth Pd/C (1g) as a catalyst. After uptake of H2 (1 equiv),
the catalyst was filtered off and the filtrate was evaporated. The residue
was purified over silica gel on a glass filter (eluent: CH2Cl 2/

(CH30H/ NH3) 95/5, 9317 to 90/10). The pure fractions were collected 5 and
the solvent was evaporated. Yield: 1.81g of conmpound (29) (60%. b)
Preparation of HN (conpound 312) A mixture of intermediate (24) (0.011
nmol) in nethanol (100nl) was hydrogenat,gd at roomtenperature under a 3
bar pressure overnight with Pd/C (2g) as a catalyst. The catalyst was

recuper at ed H{UI (cH 99 N0 @EI %@f"cégi%’h %@}d) aItwop Per?r%cgggg{ogé UL% under a 3

bar pressure ours Wt as ‘a ‘cata t ake of
hydrogen (1 )”’e"tsﬂbfe’zfa*faaw@?ra szqlqlt(MfeﬁoB fcpmpownst?88. wi t h CH3OH and

CH2C12 and tm"{ ate was evaporated. The residue (4.59) was purified by
col um chronﬁm—%p%w over silica gel (eluent: CH2CI 2/ CH30H N1i 4oH 85/15/1

and 56/ 40/ 4; 15-40 pm. The purec™fr yons wer e col l ected and the sol vent

was evapor at esi due was cnys zed from 2-propanol and di et hyl
ether. The p]%gpcalr%lof’gfe was f|| and dri effomppwiddk?} 15 1.8g of
conpound (312) (40% . c) H2r g pé ra i Hr---- N (conmpound 313) H2N HO A

m xture of (0.016 nol), pr'bpared according to A5c), in methanol (250 m)
was hydrogenated with Pd/ C 10% (2 g) as a catalyst. After uptake of
hydrogen (3 equiv), the catal get(v@safo fitgred off and the filtrate was

evapor at ed. mat over silica
Gor 75 (ol APbER A, b ‘%&@F%ﬂfé‘g’%ﬁl@@-mﬁ%%gﬁ-ﬁeﬂ&%%@ P wer o
col | ect ed andPFREhORdZuwrdylipeihdl Hpbenairaidazolp ol )aming]- P-pipeodingimiptiund ( 313) .

Exanpl e B26 derbepar.D@ia nodl) it 2Lirdshhé/H O (BhN ah®b- Ragihk@nwi se at 5C

to a solutio i E The m xture
ST B 6T Bl B L T ey

t enper at ure “\’%FCP&BH‘%%r kropapplil (Wab aa@ia'@EPPaﬂqlléSlekwrc eddgd 9gailmyBreol i zed with
ice water, fiiktueyes sowred ardabfiuxed fdﬂa&bﬁdnuﬂc&d%ﬂdﬁl% tﬁé‘l@d&d&ﬁ]oﬁb bdig at e was

extract eﬁ’) Wighn ’ﬁlic%&mu;ga%agrfﬂgr% G QY 8{3 V\@% e \%gsepglalggfé ége)l’ \%ﬁl\% ur ified

filtered and 10 g e T 88
by col um ct 8%681‘%6?!96“‘ SHEh(GH: E@Hﬂ 9040Y SFhe:pueHIECH s GHBOHL  NHACH
8711311; 15-calectrd)and Fasolpert &vas Evaparhte @TEhewesiueGls cepieRel midtné he sol vent was

i fer od of f“%"ﬁa“‘gf ARG Bl & Tt o b YINE pRES! . “e5c
(conpound 3 %ﬁg?3é'6)1327

15 Example B24

0.

Preparation of e ' ot (compound 28)

I N
AT D

HC1 (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-yl}methyl]-1 H-benzimidazol-2-
yl}Jamino]-1-piperidinyljethyl Jcarbamate (0.00213 mol) 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).

Example B25



a) Preparation of (conpound 31) H 1/~JI H N A mxture of 4-[[1-(2-pyri

dyl nmet hyl ) - | H- benzi m dazol - 2-yl ] am no] - 1- pi peri di ne- butanenitrile (0.01
nol) in CH3OHINH3 (SOm ) was hydrogenated at roomtenperature under a 3
bar pressure overnight with Raney N ckel (3.8g) as a catalyst. After uptake
of H2 (2 equiv), the catalyst was filtered through celite and the filtrate
was evaporated. 20 The residue was crystallized fromdiethyl ether. The
precipitate was filtered off and dri ed. YieId 2.9g of conpound (31)

(769 ; np. 94C. | | fl b) Preparation’f N (conpound 3]4) A mixture of
5-[[2-[[1-(2-ani noet hy)) - 4- plperldlnyl]nethyl] 3Him dazo[ 4, 5- b] -
pyridin-3-yl]nmethyl]-2-furannet hanol ( 068 nol) in CH3COH NH3 (300 m) was

- 73 hydr ogengt C with Raney Ni & yst. After
oD e liofly (o) e |

upt ake of equil v the ca he filtrate was
evapor ated. The residue vwa yvZ]E—\wcol um chr omat ogr aphy over silica
gel (eluent: CH22C12/( CHSO—V NI-,13) from 95/5 to 90/10). The desired

fractl ons we v t ed The esi due was
et §1ad o TS AN (1) 0 O AT mHan R SET i husRpebniied

CH2C12/ ( m&wm %Psycatq’rm ﬁﬁ?fewtakﬁ plld1 (1 sadivineresaebst wotfddredntf t he

sol vent was andvmﬂrra&e)dscv'Eb@raﬂé@STlCHJres:&\@SwaTs@Kﬁﬂ‘deﬂei Q@ el ks piRp@Rol and

DI PE was addgglen: 168, Cl ?Hééwﬂs %%ﬁﬁ B%@g@d of f and,i&)lérlf ed by col um

chr omat ogr aphy over S ed The pure
fractions wetd ‘EFO"P“’S’&‘t"é?G e}m'araeqde dedickle Oiwmﬂéﬂéb@%ﬂed Yi eI d: 0.2 g of
conpound (314). Exanple B28 Preparation of " "N (conpound 303) NN NOT
A mxture of internediate 21 (0.001 nol) OH/ NH3 (100m ) was stirred

at room rP@e‘?famam{@"pf)r 20 hours and uat 1000 f ofcoirfpoimail¥1g) The sol vent was

evapor at ed The resi due was puri f:@’bm chr omat ogr aphy over silica
gel (eluent: CH2Cl 2/ 15 (‘Q‘BQ‘&N The pure fractions were

coll ected and the sol vent was evaporated. The residue was dried. Yield:
0.11g of corf%BUﬁEfegg@tcrEi‘H%K%) Ippdhiamethapsl (&F0ml) wes hydeagapaesiad 315)  r
| odorret hane r6@n @x@hturobdenas bageksshra bvenRgnwWiGIMIAT @lg)hsa datalytt. STHeut i on of
conpound 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,Cl,/CH;OH/NH,OH 85/15/1 and 56/40/4; 15-40 um). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from 2-propanol and diethyl ether. The precipitate was filtered off and dried. Yield:
15 1.8g of compound (312) (40%).

1 " | A
¢} Preparation of \/t/“ N (compound 313)
HyN N _N
0y

A mixture of (l' E (0.016 mol), prepared
according to A5c), in methanol (250 ml) was hydrogenated with Pd/C 10% (2 g)asa

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



(328) (0.004491 not) in 2-propanone (17nml), and the reaction m xture was
stirred at 20 roomtenperature 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 conpound (315)
(64% . -74 Exanple B30 Preparation of (conmpound 316) Hydrochloride (1:3)
Hydrate (1:1) Conpound (317) (0.0027 nol) was dissolved in ethanol (50ml).
The m xture was converted into the hydrochloric acid salt (1:3) with
2-propanol I HO . The precipitate was 5 fi-k2ered off and dried. Yield: 1.68g
of conpound (316). Tables 1 to 17 list the conpounds of formula (I') and

t he conpounds (dfiergr@HCIfICHORMELY boAEy ﬂ‘h@ acrmdc:&ﬁs Qefdi dalecidd MBGeOf the

above exanpl e P l.,dat a No. No.
32Bl alHl , 4- di r%rg]tV%'qI RBP)Bolactdy, ‘@5(42{]%'}2}@ (513

338Ia1H1,4-dinethyI 5 [ - COOC2H5] - HO  (1: 3) I H i m dazol -2-yl 34B |
alH2- brono-5-pgyrid % SBIa1CH32-pyrazinyI 36BIl alet hyl 2- pyrazi nyl

37Bl alH2- pyri :2); np. X160C 38Bl alCH32- pyridyl 39B

az2H2-pyridyl HO (1:3); H20 (1:2) 40Bi b2HZ=Ryridyl 41B | b3H2- pyri dyl H13r
(1:3) 4ZBIaOné, ri.md nyI 43Bl alH2-p i nyl HCl (1 3); H20 (1:1) 44B
alH3, 5, 6-tri f‘%{ ‘9“ razi nyl 45 314 cszcompemzoz -HA (1:3); H20
(1:3) 6-nethyl-2-pyridyl 468 I -a vn - rid HA (1: 3); H20 (1:2) -75

Co. Ex. nR Rb Physical datd

5  LiAlH4 (0.014 mol) was added portionwise at 5°C to a solution of intermediate (20)
(0.012 mol) in THF (50ml). The mixture was allowed to warm to room temperature
and then stirred at room temperature for 48 hours. EtOAc was added. The mixture was
hydrolized with ice water, filtered over celite, washed with EtOAc and the filtrate was
extracted with EtOAc. The organic layer was separated, dried (MgSQ,), filtered and

10 the solvent was evaporated. The residue (3g) was purified by column chromatography
over silica gel (eluent: CH,Cl,/CH;OH/ NH,OH 87/13/1; 15-40 um). 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 vl N (compound 31)
SRad
W e L N
|
"

A mixture of 4-[[1-(2-pyridylmethyl)-1H-benzimidazol-2-yl)Jamino]-1-piperidine-
butanenitrile (0.01 mol) in CH;OH/NH; (80ml) was hydrogenated at room temperature
under a 3 bar pressure overnight with Raney Nickel (3.8g) as a catalyst. After uptake of
H; (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.

5 O
'/on\/ ~
b) Preparation of N (compound 314)
2
,\,O/Y [

A mixture of 5-[[2-{[1-(2-amincethyl)-4-piperidinylmethyl}-3H-imidazo[4,5-b]-
pyridin-3-yl]methyl}-2-furanmethanol (0.0068 mol) in CH;OH/NH; (300 mi) was



478l al H3- am no- 2- pyri dyl 48Bl alH3- hydr oxy-2-pyridyl HC (1:3); H20 (1:1)
49B | al H3- hydr oxy- 6- net hyl - 2-pyridyl HC (1:3); H20 (1:3) 50B

| alH3- hydr oxy- 6- pyri dazinyl HC (1:2); H2O (1:1)

51Bl al H3- met hoxy- 6- et hyl - 2-pyridyl HC (1:3); H20 (1:2)

52Bl alH3- nmet hoxy- 6- net hyl - 2- pyri dyl 53Bl alH3- net hyl - 2- pyr azi nyl

3B2b1H3- OH 4, 5- (- CH2- OH) 2- 2-pyridyl HC (1:3); H20 (1:2)

54Bl alH3- pyri dazi nyl 55B31H1, 5- (CH3) 2- 1H pyrrol - 2-yl

56Bl alH4, 6- di net hyl - 2- pyri dyl 57Bl al H4=Chl or o- 2- pyri dyl

120 (1. 1) conroma by e ke e e ¥ peaslihi iRigontn ¢y

62Bl alH4- pyr eqi Vi thy FatB 3 Was fil5ed 6 andahd flretehwas evaporatedi Tezeiidiz was| 648

| al H5- et hy | p g 2biibhn chighfalbaibh Povet giiéz%—e hueitt CRIEYEHOWNHEGRm
6981 o1 Bt ﬁygﬁ’%%%lﬂﬁyf@zgébﬁa&m S teisoliicias and sy ps s vapomIet g |

69BI al H6- br offbe 2sigye wabykpur@ied byl cdymi CBbraitbifrafiy oner-sHicpgeli(dyént:71B |

S Al O A . 52 The 1011 C . solvent was
L2 Y OUCAIT Ly R i o
P

yl" HCl :3); H20O (1.
74B| al H6- met RERYESA LA repique s raksfmmwe'%ﬁ{ﬂ-gfszméh# waggdded. The
alCH36- net hy res@tipg saltavas filte 2BRE b purifich bl e@uinn QrpGhid)2piGHver sHESla gbll: 3) ; H20

(1:2) 2-pyri gylend @FL,ER t'ﬁr,@ﬁ}xd‘ﬁgpéz)[ TR fuitBdctionsdre Ectiefibd ardif folvehd
N(CHB) 2- 2511 ¢ s enapera iéldzn(l)q.lzgl%fcr:yn?ﬂoﬁ:?cll (3%t.a No. No.

H SN {compound 303)
N. N.
SUSan
H,N N N

A mixwre of intermediate 21 {0.001 mo}) in CH;OH/NHj3 (100m!l) was stirred at room
temperature for 20 hours and at 100°C for 16 hours. The solvent was evaporated.. The

was evaporated.

Example B2§

Preparation of

residue was purified by column chromatography over silica gel (eluent: CH,Cly/
15 (CH3;OH/NH;) 90/10). The pure fractions were collected and the solvent was
evaporated. The residue was dried. Yield: 0.11g of compound 303.

Example B29

g
Preparation of . S (compound 315)
N N.
Neate
\N’/\‘/N
©

Iodomethane (0.00494 mol) was added at room temperature 1o a solution of compound
(328) (0.004491 mol) in 2-propancne (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%).



7B61 H6- (- COOC2H5) -2- rid | Table 2 Co. Ex. naR RbR Physical data No. No.
78Bl al CHHHCH3- 4B32CHHHH 81B 161 CHHHCH2- phenyl - 308Bi b1N3- OH6- CH3H 5
Table 3 Ra 3 a~ N~ fRh Nb 1 7 Co. Ex. aR RbR Physical data No. No.
82B4CH, 5- OCH36- OCH3H 83Bi bNH5- Cl 6- Cl CHI HBr ( 1: 3) 84Bi bNH5- CH36- CH3CH3HBr
(1:3) 85Bi bNH4- O HCH3HBr ( 1: 3) 86Bi bNH7- O HCHI HBr (1:3); H=O (1:1)

87Bi bNH6- NO2HCH3HBr (1:3); H20 (1:1) 88Bi bNH7- CH3HCH3HBr ( 1: 3)

89Bi bNH5- NO2HCH3HBr (1:3); H20 (1:1) 90Bi bNH7- CH3HCH3 91Bi bNH4- CH3HCH3HBr
(1:3) 92Bi bNH4- CH3HCH3 -77 Co. Ex. aR RhR Physical data No. No.

93BI bNH5- CF3HCH3 94Bi bNH6- CF3HCH3

Example B30
W
HNNNWHKN O)\
2
VO

Hydrochloride (1:3) Hydrate {1:1)

Preparation of (compound 316)

Compound (317) (0.0027 mol) was dissolved in ethanol (50ml). The mixture was
converted into the hydrochloric acid salt (1:3) with 2-propanol/HCl. 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 Table]
Tb
(CHR?%,
H |
¢ N
-0
N
Co. |Ex. |n r? R® Physical data
No. | No.
32 |Bla|l H 1.4-dimethyl-1H-imidazol-5-yl | HyO (1:2)
33 [(Blajl H 1.4-dimethyl-5-[-COOC;H;s]- | HCI (1:3)
1H-imidazol-2-yl
34 [Bila|l H 2-bromo-5-pyridyl
35 |Bla|! CH; | 2-pyrazinyl
36 {Bla|1 ethyl | 2-pyraziny!
37 |Bla|1 |H 2-pyridyl HCI (1:2); mp. >160°C
38 [Blal1 CH; | 2-pyridyl
39 |Blal2 |H 2-pyridyl HCI (1:3); H,0 (1:2)
40 | Bib| 2 H 2-pyridyl
41 | Blb|{ 3 H 2-pyridyl HEr (1:3)
42 [Bla |0 2-pyrimidinyl
43 |Bia|l |H 2-pyrimidiny] HCI (1:3); HyO (1:1)
44 |[Bla i1 H 3.5,6-trimethyl-2-pyrazinyl
45 [ Bla}|l H 3-[C;Hs-0-(CH,),-0}- HCI(1:3), H;O (1:3)
6-methyl-2-pyridy]
46 {Blaj|l H 3-amino-2-pyridyl HCI (1:3); H;O(1:2)




95Bi bNH6- CI HCH3 96BI bNH5- CI HCHI

5B4NH6- ( - COOC2H5) HCH3

97B4ANH6- (- COOC2H5) HCH3HCI  (1:3); H20 (1:1) 98B4NH6- (- CH2- OH) HCH3HC (1: 3);
H20 (1:2) 99B4NH6- (- CH2- OH) HCH3 100B | aCH[ N( CH3) 2] HHCH3HC (1:4); H2O (1: |
Table 4 6 54 2 3 H\ Co. Ex. LPhysical data No.No. 101B443-pi peridi nyl HCl
(1:4); H20 (1:2) 1021343H 18B144- ( CH2) 2- NH- CHOmp. 146C 103B74CHI 11 CHz

H3+0-c-NH CH 3 f CH 104B 164H2l HCl (1:4); H20 (1:2); np. 226C ~CHzZ- 105B
164- CH2- C(CH3) 2- NH2HA (1:3); H2O (1:2); np. 195 C 106B 164- CH2- CH( CH2OH) -
NH2HC (1:4); H20 (1:2); np. 200C 23B l_Qf‘_r- CH( C2H5) - CH2- NH2np. 112C 107B
194- gls-l(CCE]S-glg)B- CH(2C6H_5n;)2|H2( ?)?’]a rrF l(i?gcl(])j(?8194- CH(CAHS) - CH( C6H5) - NH2( B) ;
104- CH( phenyl %%’g 1%{1) Rk 168C 1118 194- CHFBFEES) - o nrdnp.  133C
47 1 H 3-amino-2-pyridyl
48 | Bla|l H 3-hydroxy-2-pyridyl HCI (1:3); H,O (1:1)
49 | Bla|l H 3-hydroxy-6-methyl-2-pyridyl | HCI (1:3); H:O (1:3)
50 | Blatl H 3-hydroxy-6-pyridaziny] HCI(1:2); HO (1:1)
51 |Bla|1l H 3-methoxy-6-methyl-2-pyridyt | HCI (1:3); HyO (1:2)
52 (Bla|1 H 3-methoxy-6-methyl-2-pyridyl
53 |Bla|l H 3-methyl-2-pyraziny]
3 |B2bj! H 3-OH-4,5-(-CH-OH),-2-pyridy}| HCI (1:3}; H:0 (1:2)
54 [Bla]l H 3-pyridazinyl
55 |B3 |1 H 1,5-(CH;);-1H-pyrrol-2-yl
56 | Blafl1l H 4.6-dimethyl-2-pyridyl
57 {Blajl H 4-chloro-2-pyridyl
58 {Bla|1l H 4-methoxy-2-pyridyl
59 | Bla|l H 4-methyl-1H-imidazol-5-yl HCI (1:3); H:0 (1:1)
60 [Blaj1 |H 4-pyridyl HCI (1:3); H,0 (1:1)
61 (Bla|l H 4-pyridyl
62 |Bla]l H 4-pyrimidinyl
63 |Blall H 5-chloro-1-methyl-1H-
imidazol-2-yl
64 | Bla|l H 5-methyl-2-pyrazinyl HCi (1:1)
65 | Bla|l H 5-methyl-2-pyrazinyl
66 | Bla|l H 6-(-CH»-0-CH;)- 2-pyridyl HCI(1:2); HO (1:3)
) 67 |Bla|!l H 6-(hydroxymethyl)-2-pyridyl
68 |[Blal1 H 6-[-CO-N(CHs);)-2-pyridy!
69 [Blajil H 6-bromo-2-pyridyl HCI(1:2)
70 {Blall H 6-bromo-2-pynidyl
71 [Bla|1 |H 6-chloro-2- pyridyl HCI (1:2)
72 {Bla|l H 6-HOOC-2-pyridyl
73 |Blaj1l CH; { 6-hydroxymethyl-2-pyridyl HCI (1:3); HaO (1:1)
74 | Blaj1l H G-methoxy-2-pyridyl
1 Blail H 6-methyl-2-pyrazinyl
75 | Bla|l CH; | 6-methyl-2-pyrazinyl
2 ]B2a|1 H 6-methyl-3-[-O-(CH;),-OH]- HCI{1:3); H0(1:2)
2-pyridyl
76 | Bla|1 H 6-methyl-3-{-O-(CH;)- HC1{1:4); B0 (1:1)
N(CH,),]-2-pyridyl




112B 194- CH[ CH2- N( CH3) 2] - CH2- NH2np. 112C 11313194- CH2- CH(NH2) hen I m p.
128C -78 Co. Ex. *LPhysical data No. No.

114B194- CH[ CH2- ( 1- pi peri di nyl )] - CH2- NH2HC1(1: 4); np. 203C

115B194- CH2- CH( cycl opropyl ) - NH2ZH20O (1: 2); np. 84C

24B204- CH2- CH[ CH( CH3) 2] - NH2np. 115C 116B204- CH2- CH( CH3) - NH2H20 ( 1: 1)
117B204- CH( CH3) - CH( CH3) - NH2(B) ; np. 114C 118B204- CH2- CH( C2H5) - NH2np. 140C
119B204- CH2- CH(cycl 0C6H11) - NH2np. 134C 120B204- CH( CH3) - CH( CH3) - NH2( A) ; HCI
(1:4); H20 (1:4); np. 214C 121B204- CH2- @6 NH2) - CH2- CH( CH3) 2np. 124C
122B204- CH2- GHNHR2)=(CH2)-3- CH3np _142C
123B204- CH2- GidioNHR}.- (#°HZ)R2- CHRCHS) 2np. 152C Physical data
124B204- CH2- ChieNHRY- ( CHY) 2- CH3np. 146C 125B204- CHi2- CH( NH2) - (CH2) 7-ICH3np. 136C
126B204- CH2- CH{ NH2) - 4).2- ph C 127B204- CH2- CH( NH2) - CHZ-C( CH3) 3HCI
(1:4); H2O (1 Hi,,%.)j. FH L% L OEES %égg)uﬁf‘“.hﬂ EHCEHBH-E2HEHAR—H20 (1: 1)
np. 80C 129B204- CH2- CH( NH2) - CH( CH3) ( C, H5) ( B); np. 90C

130B204- CH2- GHbla) - ( CH2) 2- np. 100C (4 r net hoxyphenyl )

131Bl a4- CH2- CH( NH2) - ( 4- pi peri di nyl 3 (1:5); HO (1:1); np. 269C
31B27a4- ( CH2) 4- NH2np. 94C 132B27 M GH3) - CH, - NH2np. 142C

133B27a3- ( CH2) 2- NH2H2O (1 A); ni 99% 134B164- (CH2) 3- NH2HA (1:4); H20
(1:1); np. >250C 328B74- (CH2) 2F N(1IBH3) 2- 327B74- (CH2) 2- N(CH3) 2HCL (1:4); H20
(1:3); mp. 180C * = posi tian i per| dinyl (A) indicates the first isolated
stereoi soneric form i ndi e second isolated stereoisonmeric form

-79 Table 5 Co. -'N\.(CH,),, \N P

Co. |Ex. [n t|a R |R R¢ Physical data

No. | No.

78 {Bla|l CH H H CH,
4 B3 |2 CH H H H -

81 {B16j I CH H H -CHa-phenyl| -

308 {Blb| | N 3-OH | 6-CH, | H -

5 Table3
]
SN ge
WA
H—NO——a 2\ | {_.S.—Rb
N

Co. |Ex. |a R R" R* Physical data

No. { No.

82 (B4 |CH: 5-0OCH; 6-OCH; | H

83 | Bib| NH 5-ClI 6-Cl CH; | HBr(1:3)

84 | Blb| NH 5-CH, 6-CH, CH, | HBr(1:3)

85 | Blb{ NH 4-Cl H CH, | HBr(1:3)

86 | Blb| NH 71-Cl H CH; | HBr(1:3); H.G ()1: 1)
87 | Blb| NH 6-NO, H CH; | HBr (1:3); H.O(1:1)
B& | Blb| NH 7-CH, H CH; | HBr(i:3)

B9 | Blb| NH 5-NO, H CH; | HBr(1:3); H,O(1:1)
90 |[Blb| NH 7-CH, H CH;,

91 {Blb|NH 4-CH, H CH, [ HBr(1:3)

92 |BIb| NH 4-CH,4 H CH;4




naR RbR Physi cal data No. No. 135BI alCH6-[ - COOCH( CH3) 2] HH

136Bl alCH6- [ - COOC2H5] HH 137B 161CH6- CH2OHHH 1388161CH6- CH35- Cl 6- Cl HCI
(1:4); H20 (1:1) 139B 161N3- CH3HHHCI (1:3); H20 (1: 1) 20B 161N6- CH3HHHCI
(1.-3); H20 (1:2) 140B 161N5- CH3HHHC (1:4); H20 (1:2)

141B162CHHHHHCI (1: 4) ; H2Q(1: 1) 142B 161CH6- CH35- CH3- CH3HCL (1:4); H20 (1:2);
2-propanol ate (1:1) 143B 161CH6- CH34- CIHHCI (1:4); 1420 (1:2) 144B

161CH6- CH37-Cl HHCl (1:4); H20 (1:2) 14513161CH6- CH36- NO2HHCI (1:4); H20

(1:3) 146B16 CH6- CH36- NH2HHOI (1:5); H26"(1:2) 147B 161CH6- CHB5- NCRHHOI
(1:4); H2O (} +48B—6TCH—EH35—NHEHHE! — PO (11T 1498
161CH6- CH37- GA8H B51|B 161CH6- (VK 1538 [R1CHG ér. i Prysiebsiots 1. ¢HHH 155B
161CH6- OCH3HHNPSERA-A1CHA- CI HHHCL  (1-4) -1 H2Q (§:1) 157B 161CHA-OSHIZHHHCI
(1:4); H20 (192) | Bas panolait:ec]é31 1) 158B 161€H; QHLOCHBHHHCI (1:4): H60
(1:2) 159B161N G HCl H20 k.1: 1) 160BL61CH6- CH34- CHBHHCI (1: 4);
H2O (1:2) 1618*1 DEB-EQLSI-B Célé%’HH 1}}4) 4%’(1: 1) -80
Co. Ex. naRaRbR9Ph|/BitciafH dat a No6-b. 16251161046- EH86! CH2OHHH20 (1. 1) 163B
161CHB- CH35- CoaHHET (N 4) ; H2O.61l: 2) 16/48 1610HE; GH36- CF3HHCI (1:14 ); H20
(1: 1) 1655161(;;6 %1\( )2HH|—g%gg:- &;H HQ (1: ‘5#668 161CH6- CH35-|Cl HHCl
(1:4): H2O (1:2) | B33 cHHHHHCP T FY a3t HBo (127" 167B27al CHE- GHBHH 3058
161CH6- CH35- G&3Ht B4 | NB 6-(-COOC;Hs) | H CH, | HCI(1:3); H,0 (1:1)
98 | B4 | NH 6-(-CH,-OH) H CH, { HCI(1:3); H,O(1:2)
99 | B4 | NH 6-(-CH,-OH) H CH,
100 | Bla | CHIN(CH3)] | H H CH; | HCl1{1:4); HO (1:1)
Table 4
g
W

Co. | Ex. * | L Physical data
No. | No.
101 | B4 3-piperidinyl HCI {1:4); H,0 (1:2)
102 | B4 H
18 {Bi4 -(CH;?;INH -CHO mp. 146°C
103 { B7 4 ._FO_C_NH.E.CHZ
I
104 | Bl6 |4 NECHQ HCI (1:4); H,0 (1:2); mp. 226°C
105 | B16 |4 | -CH;-C(CH,),-NH, HCI (1:3); H,O (1:2); mp. 195°C
106 | B16 |4 | -CH,-CH(CH,OH)- NH, HCI {1:4); H;0 (1:2); mp. 200°C
23 | B19 14 | -CH(C.H;)-CH;-NH, mp. 112°C
107 [ B19 | 4 | -CH(CeHs)-CH(C¢H;s)-NH, {A);, mp. 106°C
108 { B19 |4 | -CH(CgHs)-CH(CeHs)-NH {B); mp. 98°C
109 | B19 |4 | Z-aminocyclohexyl mp. 116°C
110 | B19 | 4 | -CH(phenylmethyl)-CH,-NHa mp. 168°C
111 | B19 14 | -CH[C(CH,):]-CH;-NH, mp. 133°C
112 | B19 |4 | -CH{CH;-N(CH;);]-CH:-NH: mp. 112°C
113 | B19 | 4 | -CH,-CH(NH:}-phenyl mp. 128°C




306B 161CH6- CH36- CJHHCl (1:4) Table 6 Re N HZTr>-CH CHZ N }-N|--~~ Co. . Ex.
aR RbR RdR Physi cal data No.No. 168B27a- OHHHH

169Bl aC-[-0- (CHZ), --CH3HHHHCI (1:5); H20 (1:2) (CH3)2] 152B 16CHHHCH3HHC]
(1:4); H20 (1:3) 170B20C3- NH2ZHHHCH( CH3) 2HCI (1:4); H20 (1:3)

171B20N5- CH3HHHCH3np. 175C 172B20N6- CH3HHHCH3nmp. 126C

173B20N3- CH35- CH36- CH3HCH3HCI (1:4); H20 (1:3); np. 208C

174B20N3- CH35- CH36- CH3HCH( CH3) 2np. 124C 175B16NHHHCH3HHCI ( 1: 3)

176B16N3- CH35- CH36- CHBHHHCI (1:4); H2O<{¢&:1); 2-propanolate (1:1) 177B

16NHHHet hy| HIHE} 1:-3 HRO-(1:-1) 1788 16N6- CH3HHCHIHHC(1.-3), H2O (1:1)
1791316C4- CHBEeCrBH I-iHCI L( 1 4) H30 (1:2) 180BpHheEB2e41 HHCH3HHCI (1:3); H20
(1:1) 181B 14683} EHG-CHEHHHHCI (1:3); HRO(1:2 Rab Rd\\ Ii R 2|1 NR
-81 Co. EX. fi%B?iaf@F‘ﬂ z-(ﬂg%% R ME 2RO ngg s CHoHHH
183B16C6- CH2 DHHHCH3HHC1 L - 6- CH3HRHH1101
(1:4); HO (11 @Jt?ZHSM }leﬂwﬂ | 6- oﬁwﬂumv{&"f% ); H0 (1:2)

24 | B20 |4 |-CH,-CH[CH(CH,)]-NH, mp. 115°C

116 | B20 {4 | -CH;-CH(CH;)-NH; H0(1:1)

117 | B20 | 4 | -CH(CH,)-CH(CH;)-NH, (B); mp. 114°C

118 | B20 !4 | -CH;-CH(C;Hs)-NH- mp. 140°C

119 | B20 |4 | -CH,;-CH(cycloCeH(,)-NH; mp. 134°C

120 | B20 |4 | -CH({CH,)-CH(CH;)-NH, (A); HC] (1:4); H,O (1:4);

mp. 214°C

121 { B20 | 4 | -CH,-CH(NH;)-CH,-CH(CH;), mp. 124°C

122 | B20 | 4 | -CH;-CH(NH;}-(CH,),-CH, mp. 142°C

123 1 B20 |4 | -CH;-CH(NH)-(CH,);-CH(CH:)» |mp. 152°C

124 | B20 | 4 | -CH;-CH(NH.)-(CH;);-CH; mp. 146°C

125 | B20 | 4 | -CH;-CH(NH,)-{(CH:);-CH; mp. 136°C

126 | B20 {4 | -CH:-CH(NH)-(CHy)-phenyl mp. 136°C

127 | B20 | 4 | -CH,;-CH(NH,)-CH,-C(CH;), HCI (1:4); H;0 (1:1); mp. 244°C

128 | B20 {4 | -CH,-CH{NH,)-CH(CH;}C;H:) (A), H,O (1:1),; mp.'80°C

129 | B20 | 4 1 -CH,-CH(NH,)-CH(CH,)(C>H3) (B); mp. 90°C

130 [ B20 {4 | -CH;-CH(NH)-(CHa):- mp. 100°C

(4-methoxyphenyl)

131 | Bla |4 [ -CH,-CH(NH;)-(4-piperidinyl) HCI (1:5); H20 (1:1); mp. 269°C

31 |B27a |4 | (CH,).-NH; mp. 94°C '

132 | B27a | 4 | -CH(CH,)-CH:-NH, - mp. 142°C

133 | B27a | 3 | -(CH;),-NH, H.0 (1:1); mp. 90°C

i34 [ B16 |4 | -(CH;)\-NH, HCI (1:4); HaO (1:1); mp. >250°C

328 | B7 4t -(CH;),-N{CHa,), -

327 | B? 4 |} -(CH,),-N(CH,)» HCI (1:4); H,O (1:3); mp. 180°C

* = position piperidinyl
(A) indicates the first isolated stereoisomeric form

(B) indicates the second isolated sterecisomeric form



186B20HHHCH3CH3HC1( 1. 3) ; H20 (1:3); np. 170C 187B20N6- CH3HHHCH( CH3) 2HC1
(1:3); H20(1:3); np. 200C 188B20CHHHCH3CH( CH3) 2np. 233C

189B20N5- CH3HHHCH( CH3) 2np. 114C 190B20CHHHHCH( CH3) 2np. 50C 25B213- Cl 5- CF3HHH
2622a3- OH6- CH3HHCH( CH3) 2 27B23C3- 0- ( CH2) 2- OH6- CH3HHHHCI  (1: 3); H20(1:1)
28B24C4- CH20OH3- OH5- CH2O0HI HHHCL (1: 1) 192B27aC6- CH3HHCH3H 299B

163- CNHHHHNp. 142C 300B20C4- OCH3- OCH3HHH( CH3) 2HC1(1: 4); H20(1:2); np. 210C
3011316C NH SQ2- pheny6- CL1HHHp. 161C 307B20C5- OCH36- OCH3HHH( CH3) 2C2H204
(2:7); mp. 90C Table 7 4 Co. Ex. n*aR RBbR RdPhysical data No.No_ 193B
1622CH2HHHHet hanedi oate (1:3); H20 (1:2); np. 125C

194B22b12NHCIHpfeH3CH( CH3) 2 195B22b12N - | H7- CH3- CH3CH( CH3) 2 196B
1622NHHHHHet hanedi oate (2:7); H20O (142); m. 170C -82 Co. Ex. i

n*aR RR RPhysi cal data No.No. 197Bs SI%(CHB) HHHH

198B1612( CH2- phenyl ) HHHHHCI (1: 3) ﬁe,—(-&“ 1) 199B27a02NHHHHHHCI (1:4); H20

(1:2) 200Bl a12CH2CH3- OCH3HHHCI (fily O (1:1); 2-propanolate (1:1)

a pgb

N
HQN——CHQ—-CHz-NC>7HN—2<\ j@f_Rc
N e
1 ?
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,Hs] H H
137 |B16 |1 {CH | 6-CH,0H H H
138 [B16 (1 | CH | 6-CH, 5-Cl 6-CH HCI (1:4); HO (1: 1)
139 |Bl16 |1 |N 3-CH,4 H H JHCI(1:3); H:O (1:1)
20 |Bl6 (1 |N 6-CH, H H {HCi(1:3); H:O (1:2)
140 |Bl6 (I |N 5-CH, H H |HCI(1:4);, H;O (1:2)
141 [Bl6 |2 ICH |H H H |HCI(1:4): R0 (:1)
142 | B16 |1 {CH | 6-CH, 5-CH, 6-CH, HCI (1:4); H,O (1:2);
2-propanolate (1:1)
143 | Bl16 |1 |CH | 6-CH, 4-C] H |HCI(1:4); H,0(1:2)
144 | B16 |1 | CH | 6-CH,4 7-Cl H [HCI(1:4) H;0 (1:2)
145 [Bl6 |1 |CH | 6-CH; 6-NO; |H |[HCI(1:4); R0 (1:3)
146 [BI6 |1 | CH | 6-CH, 6-NH; H |HCI{1:5); HO (1:2)
147 | B16 (1 | CH | 6-CH, 5-NO, H [HCI(1:4); H,O(1:1)
: 148 | BI6 |1 | CH | 6-CH; 5-NH; H [HCI(1:5); H,0 (1:1)
149 [(B16 {1 |CH | 6-CH, 7-CH, H
151 [Bl6 |} |[CH | 6Cl H H
153 1B16 {1 |CH | 6-Br. H H
154 [B16 (1 |CH | 6-OH H H
155 (B16 |1 | CH | 6-OCH, H H
156 [B16 |1 | CH | 4-Ci H H [HCI(1:4); H,0 (1:1)
157 | BI6 |1 | CH | 4-OCH; H H [HCI(1:4); H,O (1:2);
2-propanolate (1:1)
158 | B16 {1 | CH p-CH,OCH, H H [HCI (1:4); H,O (1:2)
159{B16 |1 [N [5-COOCH;s H H |HCI(1:3); H,O (1:1)
160 [ B16 |1 | CH | 6-CH;4 4-CH, H {HCI(1:4) H,0 (1:2)
161 |BI6 |1 | CH | 6-CH; H-COOCHs( H  |HCI(1:4); HO (1:1)




201Bl a13NHHH- Br HHBr  (1:4); H20 (1:4) 202B 1614NHHHHHHC (1:4); H20 (1:3)
296B22b112NHCHI H- CH3CH( CH3) 2- * = position pyridyl Table 8 Co. X

LaRPhysi cal data No.o. 203164-pyrimdi nyl NHHHC (1:4); H2O (1:2)

204162- pyri m di nyl NHHHCI (1:3); H20O (1:1) 205162-pyri m di nyl NHH

206163- pyri dazi nyl NHHHCI (1:3); H2O (1:1) 207164, 6-di net hoxy- NHHHC (1: 4);
H20 (1:3) 2-pyrimdinyl 208162-pyrimdi nyl NHHHC (1:4); H20 (1:1)

209166- net hyl - 2- pyri dyl CH N(CH3) 2] HHCI (1:4); H2O (1:2); 2-propanolate
(1:1) 21076- et hyI 2 pyrl dyl CH[ N( CH3) 2380C0O0C( CH3) 3 21125a2- pyri di ylI NHCH3HCI
(1:4); H2O (E=2) 2AC_21227a2- | C(CH3)-3]-~-6- 0k NHH 4~ pyr i mi-diny|
320302- pyri d| eyl NHHHCIn d: 4)g* H20 (1 1) &1927a2 l#-leﬁjBicEl)ﬂlaba5 oxadol yl NHH
329162, 5- di ngNay|INed- oxarol yil NHHHC1 (1: 3)); H2O ({1: 1)
333165- et hy -l s@Xazo NHREHEL (1:3); |KG ;
31727a2- rrethyIIq%5-B;1>(§az:gl /Fiﬁn-H 1 15C H?@%ﬁll%z?é?m t hi azol yfI NHH
326165- pheny| 168, |B1&- pladf5z rTEFHHCI (1: 3y Hg 3 Heh(1:4: BPRbhyisi cal dat a
No. No, 33216pRigahyiicoxymeCHy| §-€B: NHHHCL ((5:@h,; H2O (JHC): @M&DQlyj

331163- net hy| ;&-[iF@x330 NH - 3); O(1l:t
324162- (di nef hyl lam nd 4?}%&2@;@;@( P22y (po (-1 [ 9700 0(1%)panol ate
= 3

(1:1) 166 | Bl6 [1 5-Cl HCI(1: 4) 0(12)
22 |B18 |3 |CH |H H H [HCI(1:4); H,0 (1:2)
167 | B27a {1 | CH | 6-CH; H H
305 |Bl6 |1 {1CH | 6-CH; 5-CH, H
306 {B16 |1 [CH | 6-CH, 6-Cl H |HCI(i:4)
Table 6
R
k0
e
el
HZN—CH-—CHz—N\/:>—N'H—<\ D
Co. |Ex. |a R® |R° |R' |FR° Physical data
No. | No.
168 | B27a | CHR-OH H H H H -
169 | Bla | CHB-[-O-(CH;»-- [6-CHs H H H HCI (1:5); H.O (1:2)
PN(CH,),]

152 | Bi6 j CH| H H H CH; |H HCI (1:4); H;0 (1:3)
170 | B20 | CH| 3-NH, H H H CH(CHj); | HC1 (1:4}; HyO (1:3)
171 | B20 | N | 5-CH,4 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-CH;| H CH, HCI (1:4); H,O (1:3);

mp. 208°C
174 | B20 | N | 3-CH, 5-CH; 16-CH;| H CH(CH,); | mp. 124°C
I75|Bl6 |N |H H H CH, |H HCI1 (1:3)
176 } Bl16 | N | 3-CH, 5-CH, | 6-CH;| H H HCi (1:4); HyO (1:1);

2-propanolate (1:1)
177 |Bl6é |N |H H H ethyl | H HCI (1:3); H,0 (1:1)
178 | Bl6é | N | 6-CH, H H CH; |RH HCI (1:3), H;O (1:1)
176 | B16 | CH| 4-CH,4 6CH, |H H H HCI (1:4), H;O (1:2)
180 | B16 | CH| 6-Cl H H CH; |H HCI (1:3); H:O (1:1)
181 | B16 | CH| 3-OH 6-CH, | H H H HCI (1:3); H,O (1:2)




32527a2- net hyl

-4-thiazol yl CHzH 31827a2- net hyl

- 3-furanyl NHHp. 142C

31225b2- pyri di nyl NHCH2- CH2OHp. 151 C 316302-neth | -5-oxazol | NHHHC (1:4);
H2Q(1:1) Table 9 H2N--CH2-CH2-T Co. Ex. *aR;, &RbR Physi cal data No. No.
213B162NCH2CBHSHHHC!  (1: 4) 214B165NH4- CH3HHCI (1:4); H20 (1:3) 215B
165NCH34- CH3HHCI (1:4); H20 (1:2) 216B 162NCH35- COOC2H54- CH3HCI (1:4) 217B
162NCH35- C HHCI (1:4); H20 (1:2) 218B 165N2-propyl 2- SCH3HHCL (1:4); H20
(1:1) 219B165NC2H52- CH34- CH3HC1 (1:4); H20O (1:2); 2-propanolate (1: 1) 220B
165NCH32- CH34- CH3HCI  (1:4); H2O (1:2) FB 172CHCH35- CH3HH20 ( 1: 1)
221B27a2CHO1A 357 P . ICH35- -Br gosmlon monqgcyclic
het er ocycl e -@i' Tabl |R'10 kb R | RHt | 4& CHOR'CHPRN- - | Bjeabgata px
abR RR Physi [t &% 2l Noi-No.—14B 11 CHCHE BH( ci-s)}—rp—326—158
110HCHHCOCI—!3I—KBEr zms) CHlp:i-OQHp 223p4-6@HCHAHH(Hr ans) ; HO (1:4); H2O (1:1);
Tp. 210 29B25RGNGES HHPRARRRACHNARHCIGHT | 64; Pl HoGuichn ) akl.p (11 OB O
184 | Bi6 | CH| 3-{04CH,),- |6-CH; |H H H HCI (1:4); H;0 (1:2)
OC;H;
185 [ Bl6 | CH] 3-OCH,CH,C! | 6CH; (H H H HCI1 (1:3); HyO (1:2)
186 | B20 | CH H H H CH; | CH; HCI (1:3); H;O (1:3);
mp. 170°C
187 { B20 { N j 6-CH, H H H CH(CH,); { HCI (1:3); HyO(1:3);
mp. 200°C
188 1 B20 | CH| H H H CH; |CH(CHj;); | mp. 233°C
189 | B20 | N | 5-CH, H H H  |CH(CH,); |mp. 114°C
190 | B20 |CH H H H H CH(CH,): { mp. 50°C
25 | B21  CH 3-Cl 5CF; |H H H
26 {B22a | CH| 3-OH 6-CH, | H H |CH(CH:)
27 | B23 | CH| 3-0-(CH,),-OH| 6-CH, | H H H HCI (1:3); H;0(1:1)
28 |B24 | CHj 4-CH,OH 3-OH |5-CHOH|H |H HCI(1:1)
192 | B27a ; CH| 6-CH, H H CH, |H
299 | B16 | CH] 3-CN H H H H mp. 142°C
300 { B20 | CH] 4-OCH; 3-OCH; | H H  [CH(CH;), |HCI (1:4); H;O(1:2);
mp. 210°C
301 | B16 | CHB-NH-SO,-pheny| 6Cl | H H H mp. 161°C
307 { B20 | CH| 5-OCH, 6-OCH,j H H  ICH(CHa); | C:H 04 (2:7);
mp. 90°C
Table 7
|
._--—-R‘
2'\ ,Js
HZN—CH-CHQ—/_>——<\
\-(CHY), 5
Co. {Ex. |n|* |a R* [R° R® R Physical data
No. | No.
193 | B16 [ 2|2 | CH: H H H H ethanedioate (1:3);
) H,0 (1:2);, mp. 125°C
194 | B22b| 1|2 | NH Cl |H 5-CH, | CH(CH),
195 | B22bj 1|2 | NH H | 7-CH; p-CH; | CH(CHs),
196 | B16 {212 |NH H |H H H ethanedioate (2:7);
H,0 (1:2); mp. 170°C




H3C+0- G- HN- (CH2) 2--N }1 (.-.
225B711H6- chl or o- 2- pyri dyl
227B711H5- et hyl - 2- pyrazi nyl
230B711H4- et hyl -1 H i m dazol - 5-yl
232B721H2- pyri dyl

234B711H4- pyri m di nyl
236B711H6- ( hydr oxynelhyl) - 2- pyri dyl

S CH3 Z)p Co. Ex.
8B711H6- net hyl - 2- pyr azi nyl
228B71 1 CH32- pyri dyl

235B701- 2- pyri m di nyl

npR LPhysi cal

226B712H2- pyr

229B712H2- pyri dyl
231B711H3- et hyl - 2- pyr azi nyl
233B711H1, 4-di met hyl - 1H-i m dazol - 5-yl

dat a No. No.

i dyl

237B711HL. 4- di met hyl - 5- (- 000C2H5) - 1

yridyl

H-imidazol-2- | i -85 Co. Ex. npR LPhysif¢al data No. No.
238B711CH32 pyrazTr Nyt 238BF 851 6—HriretiyH—2-py+raz-i
240B711Et hylt SopyBazi nyt p41B71 | CH3R: Nk’ hyl |-B- pyRazi ny|Physical data
242B71 1H5- clhPNar hNe- fref hyl -1 H- i i dazoll- 2-vI| 243B71 | H4. 16- di met hyl - 2- 0
244B71 1H6- bt om0t Bidoy i | dyNCGHHB71 1HE- ({-1£00C0AHS) + &- pyr i dyl
246B711H1, 5] dogves | 1 _2_2 pwd}glﬁéﬂﬁ A14B7 41 H6- et hpy - 2- phtfch @id). 1,0 (1:1)
248B711H4- chllgg DR27, DY bdy,[,H oB7I lﬁ|4- r}?t hoxﬂ/- Z-Hyl’l dy HCI (1:4); H,0 (1:2)
200 {Bla (1{2 | CH, OCH;p-OCH; | H H HCI (1:4); HyO (1:1);
2-propanolate (1:1)
201 Bla (1{3 [NH H tH 6-Br |H HBr (1:4); H;O (1:4)
202 | B16 114 {NH H H H H HCI (1:4); H,O (1:3)
296 { B22b( 1] 2 | NH CH;{ H 6-CH, | CH(CH,)|-
* = position pyridyl
Table 8
I—L
N
N
Co. [Ex. L a R Physical data
No. No.
203 Bl6 | 4-pyrimidinyl NH H HCI (1:4); H;0(1:2)
204 B16 | 2-pyrimidinyl NH H HCI (1:3); H0 (1:1)
205 B16 { 2-pyrimidinyl NH H
206 B16 | 3-pyndazinyl NH H HCI (1:3), H.0 (1:1)
207 B16 | 4,6-dimethoxy- NH H HCI (1:4); HO (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(CH:)] { H HCI(1:4); HO (1:2);
2-propanolate (1:1)
210 B7 6-methyl-2-pyridyl CHIN(CH,);] | -COOC(CH;},
211 B25a | 2-pyridiyl NH CH, HCI (1:4); H,O (1:2);
! mp. 224°C
212 B27a | 2-[C(CH3),)-6-OH- NH H
4-pyrimidinyl
320 B30 | 2-pyndinyl NH H HCI (1:4); H:0 (1:1)
319 B27a | 2,4-dimethyl-5-oxazolyl | NH H
329 B16 | 2,5-dimethyl-4-oxazolyl | NH H BCI(1:3); H,O (1: 1)
333 Bl6 | 5-methyl-3-isoxazolyl NH H HC1 (1:3): H;O (1: 1)
317 [B27a | 2-methyl-5-oxazolyl NH H mp. 115°C; H;0 (1:1)
323 [B27a | 4-thiazolyl NH H
326 B16 | 5-phenyl-1,2,4-oxadiazol4 NH H HCI (1:3)
3-yl




250B71.1H2- pyri m di nyl
252B711H6- et hyl
253B71 1CH36- hydr oxymet hyl
9B8I 1H2- (I,
255B81 1H1- ( phenyl met hyl ) - 1H-i m dazol
256B811H1- ( 2- propyl )-2-(-S-CH3)-1H i m dazol

251B711H3- et hoxy- 6- net hyl
-3- (-0 C214- 0- C2HS) - 2- pyri dyl

- 2-pyridyl
1- di et hyl et hyl ) - 6- hydr oxy- 4-
-2-yl

pyri m di

-5-yl
257B811CH36- chl or o- 2-
258B811H1- et hyl -

pyri dyl
2, 4-di met hyl -1 Hi ni dazolgs 5-yl H20

-2-pyridyl
254B711H6- br ono- 3- pyri dyl

nyl

(1: 1D

259B81I H3- hydroxy 6- met hyl - 2- pyridyl 260B811H4, 6- di net hoxv 2-pyrimdinyl
261B8I | H5- (- CC )i 2-pyrazi nyl 262B811H1, 2,[4-tr} met hyl slcla_i'dlatm dazol -5-yl
10B9al1H3- (- ( Yl - 6- net hyI 2- pyridyl 263B9al | H6- ( - Cl—ﬁ -2-pgyridyl
1 BObI 1 H3-[ - A= NCEHS Y 2t+=6=nrethyf—2=pyridyi—128

10al 1H6- chl on |%@¥4’WF‘“§E$BSI OO HB- pyritHazi nyl %ﬂﬁ;ﬁ@fﬁa I

| - 4- met hox c4 Soxaoyzol | -86 Table 12 ¢o. Ex. R|[, RegRbR aRdRhysi cal
No. No. dat a 2448y 316 HOGHRR SSIdREbH 268B7H, HHIN( CH3) H 366 AT, 1,0 (1:1)

HHHN( CH2- CGm)ggb
HH4- O NHCH3 470BF
273B7H, HH7- GH3NHCHS

i

e Y H,  HH4- CH3NHCH3H20

NCHS. BRED

(1:2) 27 5ETREnialg. (LT h ox |- NHCH3

2%%% IIZk\IHCHS

arbonyl 276B7H25 HFhlyHmebpy-4NrHGR! CH,
318 [B27a | 2-methyl-3-furanyl NH H mp. 142°C
312 [B25b{ 2-pyridiny] 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
B
2 1 N”\5
LR
N
HEN-CHT.CHI-NQHN—Q D
N
Co. [Ex. [* |a R? R® R°  |Physical data
No. | No.
213|Bl6 {2 |N CH(CHs |H H HCI (1:4)
214 1 B16 |5 [N |H 4-CH;, H HCI (1:4); HO (1:3)
2151B16 (5 |N | CH; 4-CH, H HCl (1:4); H;O (1:2)
216 {B16 (2 |[N |CHs 5-COOC,H; -CH; {HCI(1:4)
217 |Bl16 |2 [N |CH, 5-Cl H HCI (1:4); H;0 (1:2)
218 [Bl16 |5 {N | 2-propyl |2-SCH; H HC1 (1:4); H;0 (1:1)
219 | B16 |5 |N | CHs 2-CH;s -CH; [HCI(1:4), H;O (1:2);
! 2-propanolate (1:1}
220 |B16 |5 |N | CH; 2-CH, 4-CH; |HCI(1:4); H;0 (1:2)
21 §{B17 |2 |CH |CH, 5-CH; H H0 (1:1)
221 | B27a |2 |CH | CH, 5-COOC,Hs |H
222 |B27a | 2 |CH | CH, 5-COOC,H; | 4-Br

* position monocyclic heterocycle



et hyl 277B7H, HCF3HNHCH3 278B7H, HH6- CF3NHCH3 279B7H, HHHNH- CO- N( CH3) 2
280B7H, HClI HNHCH3 16B 12CH3, CH3HHNHH 17B 13H, H NH2HNHCH3 281B 13H,

HHE6- NH2ZNHCH3 19B 15- CH20OH, HHHNHH -87 Table 13 /-(CH2)P L-N

) -(CH2)"-(NH)mM \-(CH2) Co. Ex. nnopaR RbLPhysical data No. No.
6B51021CHHHH 283B27a1011NHH- ( CH2) 2- NH2HCI (1:4), H20 (1:1); 2-propanol ate
(1: 1) 284B27alll1NHH (CH2) 2- NH2HCI (1:1) 285B27al102CHHH ( CH2) 2- N} 12HC1
(1:4), HO (1:1); np. 205C 286B41102CHHHH 30B260111CHH3HCH( CH3 - CH2- NH2m p.
85C 5 CH3 Co. Ex. RA. LPhysical data No-fdo. f ~° 288B25aH N r NH_( CH2) 2- NH2
289B4H- N NH \ - _-J 309B19H NH (CH2) 3- NH2HCI (1:3); H20 (1:2) 347B

16H NH- CH( CHBablé GH2) 2- NH- (CH2) 2- NH2HCI (1: 4); 2-propanol ate (1:1) 345B

19H N( CH3) - ( CH2) 3- NH- ( CH2) 2- NH2HC1 H20 (1:1)
N R?
RP R N
HL—CH;—CHI——rL—aOb—NH-QND
Co. |Ex. |a b R* R® R® Physical data
No. | No.
14 |B11 |CH |CH {H COCH, |H {cis); mp. 126
15 | Bl1l CH |CH |H COCH; | H (trans); mp. 200
223 1B16 |CHICH | H H H (trans); HCI (1:4);
HO(1:1); mp. 210
29 |B25aiCHIN |CH, H H
224 | B25a {CH | N | CH;, H CH; HC! (1:5)%; H,O (1:3)
Table 1]
I
(CHR®),
CHy 0 b
H3C—'{—O—C—HN—(CH2}2_N/—>_HN_<\ D
s CH, \.(CHY), N
Co. | Ex. n |p |R* L Physical data
No. | No.
225 | B7 111 |[H 6-chloro-2-pyridyl
8 | B7 1 (1 |H 6-methyl-2-pyrazinyl
226 |B7 |1 |2 |H | 2-pyridyl !
227 | B7 1 |1 |H 5-methyl-2-pyrazinyl
228 | B7 1 |1 | CH; | 2-pyridyl
229 | B7 1 |2 |H 2-pyridy!
230 | B7 1 {1 |H 4-methyl-1H-imidazol-S-y]
2311 B7 1 |1 |H 3-methyl-2-pyrazinyl
232 | B7 2 (1 [H 2-pyridyl
233{B7 |1 |1 |H | 1,4-dimethyl-1H-imidazol-5-y!
234 | B7 1 |1 |H 4-pyrimidinyl
235 | B7 o1 |- 2-pyrimidinyl
236 | B7 1 |1 |H 6-(hydroxymethyl)-2-pyridyl
237 | B7 1 |V 1H 1 4-dimethyl-5-(-COOC,Hs)-
1 H-imidazol-2-y]




346B 19HHCI (1:4); H20 (1:1) NH, Table 14 Ra ~ -88 Co. Ex. R, .LPhysical
data No. No. 0- 341B25aH~O HC1 (1:3); H20 (1:1) -NH,,),NH

313B25¢cLOU- NHCH2CH( OH CH2NH2 Table 15 R Co. Ex. anR RR RdRi Physi cal data
No. No. 290B 1603- OH6- CH37- CH3HHHCI (1:4); H20 (1:4)

291B22b03- OH6- CH37- CH3HCH- ( CH3) 2- 292B22b03- OH6- CH37- CH3HCH3HC (1: 4) ; H20
(1:3) 293B22b03- OH6- CH37- CH3HCH- ( CH3) 2- 195B22b06- CH3H7- CH3HCH- ( CH3) 2-
303B2816- CH3H7- CH3HOHH20O (1: 1) 304B22bH06- CH3H6- CH3HCH- ( CH3) 2- 342B
16HO03- OH6- CH35- C17- CHHHCI (1:4), 2-propgpol ate (1:1)

3481316H03- OH6- 9-Br7-CHHHAI (1:4) 351B22bH03- OH6- CH34- CH3HCH ( CH3) 2HCI
(1:4); H20O (1%, B40B1G )ﬁ- Oki6- CH34- CH3HHHCE  (1: 4) ; H20 (jLP}%}icaI data
3441116H03- Ofler,OH34- ¢H36- G HHA  (1:4); H20 (1: 4)
3491316H03- Offe- TF35- ([Z- T Upr.o- HAFCT (I24)7 20~ (17 2) benzoyl)
350B16H03- OHG#EH3B. ( 4-If || dof SPHHR2Et 4) : H20 (1:2) benzoyl) 355B
16HO03- OH6- CH3 Z2390H3HH |35 ¢ B1 pHO 3F L6 vty LpyaddAmA H6O4 ( 1: 1) ; H20( 1: 1 [357B
16HO3- OH6- CHJ aadsl‘ﬁ;ﬁHCAH 5 éth)llZ-f)_')gagn}l 2

241 { B7 1 |1 | CH; | 6-methyi-2-pyrazinyl

2421 B7 1|1 |H 5-chloro-1-methyl-1H-imidazol-2-yl

243 1 B7 1 |1 |H 4. 6-dimethyl-2-pyridyl

244 | B7 1|1 |H 6-bromo-2-pyridyl

245 | B7 1 {1 |H 6-(-COOC;H;)-2-pyridyl

246 | B7 1 (1 |H 1.5-dimethyl-2-pyrrolyl

247 | B7 1 |1 |H 6-methoxy-2-pyridyl

248 { B7 111 |H 4-chloro-2-pyridyl

249 1 B7 I t1 |H 4-methoxy-2-pyridy!

250 | B7 1|1 {H 2-pyrimidinyl

251 1 B7 11 |H 3-methoxy-6-methyl-2-pyridyl

252 | B7 1|1 |H 6-methyl-3-(-0-C;H,-0-C;H;)-2-pyridyl

253 | B7 1 |1 | CH, | 6-hydroxymethyl-2-pyridy]

254 1 B7 11 |H 6-bromo-3-pynidyl -

9 |BS8 1 |1 [H 2-(1,1-dimethylethy!)-6-hydroxy-4-

pyrimidinyl

2551 B8 1 |1 {H 1-(phenylmethyl)-1 H-imidazol-2-yl

256 | B8 1 {1 |H 1-(2-propyl)-2«(-S-CH3)-1H-imidazol-5-yl

257 | B8 1 {1 | CHs | 6-chioro-2-pyridy!

258 | B§ 1 11 |H 1-ethyl-2,4-dimethyl-1H-imidazol-5-y! Hy0 (1:1)

259 | B8 1|11 |H 3-hydroxy-6-methyl-2-pyridyl

260 | B8 111 |H 4,6-dimethoxy-2-pyrimidinyl

261 | B8 1 1 H 5-(-COOC;H;s)-2-pyrazinyl

262 | B8 1 i1 [H 1 +2 4-trimethyl-1H-imidazoi-5-yl

10 | B%a 1 11 |H 3-(-O-C;H.CI)-6-methyl-2-pyndyl

263|B% |1 |1 |H 6-(~CH;-O-CHy)-2-pyridy]

11 |B9% |1 |1 |H 3-[-0-CoHs-N(CH;)2])-6-methyl-2-pyridyl

12 |Bl0a |1 |1 |H 6-chloro-3-pyridazinyl

13 |BI10b 1 (1 |H 3-pynidazinyl

330§ B7 1 11 |H 2-methyl-4-methoxycarbonyl-5-oxazolyl




353B 1621-1, 03- OH6- CH37- CH3HHHCI (1 :4):H20(1:5) -89 Co. Ex. aRalLPPhysi cal
data o_No, H3 9522bH5- O - CH2- CH( NH2) - CH(CH3) 2 CH3 H3C-NHBO (11 )
9722bH5- O - CH2- CH( NH2) - CH( CH3) 211 CH3 H3C 9822bHH CH2- CH( NH2) - CH( CH3) 2 N ci

CH3 HO ~ HBr (1:3).H20',I y 10l bHNHH~ (1:1).C2H60 (1:1) N CH, H3C
021aHH5- C1H  2127aHH CH2- CH2- NH22, 4- di et hyl - 5- oxazol yl HO
39138H7-CH3-C(=0) -O-CH2-CH3, \ ,1 J
-86-
Table 12
~ ]
SN g
CH, g ;Iza' NI : R
H;C—}—O—C—HN-——C——CHz—NO-a—-é\ :]O/
CH 1';=2 N Xe
3 1 7 “Re
Co. | Ex. | R¥, R® R R* a R* Physical
Na. | No. data
264 |B7 |H. H OCH; | 6-OCH; | CH. H
265 |B7 |HH H H N(CH3) H
266 | B7 |H,H H B N(CH;-CsHs)| H
267 {B7 | H,H Cl 6-Cl NH CH,
268 | B7 | H.H CH, | 6-CH, NH CH,
269 [B7 | HLH H 4-Cl NH CH,
270 | B7 | H,H H 7-Cl NH CH,
271 |B7 |H,H H 6-NO, NH CH;
272 | B7 |H,H NO;, |H NH CH;
273 1B7 {H,H H 7-CH; NH CH;
274 |B7 |HH H 4-CH; NH CH, 1HO (1:1)
275 {B7 |HH H p-ethoxy- | NH CH,
carbonyl
276 |B7 |H,H H -hydroxy- | NH CH;
methyl
277 | B7 |HH CF, H NH CH;
278 | B7 |H.H H 6-CF, NH CH,
279 |B7 |H.H H H NH -CO-N(CHa),
280 | B7 |H,H Cl H NH CH,
16 | B12 | CH,, CH, H H NH H
17 |BI3| HH -NH, |H NH CH;
281 | BI3 | H,H H 6-NH, NH CH;,
19 [(BI15| -CH,OH.H | H H NH H




"/ NCH 36139bHH C(=0-O-C(CH3)3 CH, N H5

3725aHHH C(=0) - O CH2- CH3x, Nnp. 171 C N 527HH7- CH3- ( CH2) 3- NH
C(=0) OC( CH3) 3CH3 5416HH7- CH3- (CHZ),-NH-CH=OHo HCl (1:4) X CH N 5 Table 16
L-NCH 2---P 3 N--- f/ a -90 Table 17 o. X. abcR RbR LPhysical No.o.data
43| bHHCHHS5- Br 7- CH33- hydr oxy- 6- et hyl - HBr (1: 3) 2-pyri di nyl

381bHHCHHH7- CH33- hydr oxy- 6- et hyl - 2-pyri di nyl CH(CH3) 2
3520NNHCH- - CH2- CH NH2HH2- pyri di nyl np. 198C
341327aNNHCHCH2) 2- NH2HH2- pyri di nyl np. | 8%-
221327aNCH2) 2- NH2HH2- et hyl - 5- oxazol yl
Table 13
&
R® N |
N
(CHy), N 0
L—N (CH, )~ (MNH)py N |
(CHZ)D N /
Rb
Co. |Ex. |n|m|o{pla [R*|R" |L Physical data
No. | No.
6 |BS 1{0 {2]1|CH|H |H |H
283 | B27a | 110 111{ N H H -(CHz)z-Nﬂz HC1 (1:4), HzO(lil);
2-propanolate {1:1)
284 [B27a {1|1 (1] 1IN |H |H |-(CH):-NH, HC1(1:1)
285 {B27a (1|1 |O0]|2|CH {H |H | -(CHy:NH, HCI (1:4), HO (1:1);
mp. 205°C
286 1B4 |11 |0Ol2|CH|H |H |H
30 {B26 (0|1 |1|1[|CH CH,|H [CH(CH:)-CH,-NH; |[mp. 85°C
Table 14
Ra S
|
N CH,4
N
—~ 1
5 N
‘ Co. | Ex. R.. L Physical data
‘ No. | No.
288 | B25a | H -—-N<:>—NH—(CH2)2—NH2
280 {B4 |H —N NH
309 | B19 | H -NH-(CH,)»-NH; HCI (1:3); H,0 (1:2)
347 | B16 | H -NH-CH(CH;)-(CH,);-NH-(CH,),-NH, HCIi(1:4):
2-propanolate {1:1)
345 [BI19 | H -N{CH3)-(CHa1)3-NH-(CH.),-NH, HCI (1:4Y;, H.O (1:1)
346 | B19 |H @ HCI (1:4); H,0 (1:1)




1427bHHN( CH2) 2- NH2HH net hoxynet hyl -2- uran | 5 C Phar macol ogi cal exanpl e
Exanple CI : In vitro screening for activity against Respiratory Sync_yti al
Virus. The percent protection against cytopathol ogy caused by viruses
(antiviral activity or 1C50) achieved by tested conpounds and their
cytotoxicity (CC50) were both calculated from dose-response curves. The
selectivity of the antiviral effect is represented by the 10 selectivity
index (Sl), calculated by dividing the CC50 (cytotoxic dose for 50% of the
cells) by the 1C50 (antiviral activity kgr 50 % of the cells). Autonated
tetrazoliumbased colorinetric assays were used for determ nation of |C50
and CC54 of tegt|gonyqunds; Flat-bottom 96-well plggldG dicrotifter trays
were filled |wothnd8d pl of Eagle s Basal Medi um supplenented th 5 % FCS
(0% for FLU) [@and[ IS 20 MM HEPES buffer. SubSequentily, StockK sotgtions (7.8
x final test |gpnEgnLrigyi of @ zonpounds wer e addeq{dl@:é%ﬁ@“:\hol unes to a
series of triplifate |wells sQuasitongl!ow sinultangeou val'uatijon of their
effects on viirus} and nock-infected cells. Five five- fold dilutfions were

made di rectlyﬁHﬁ ﬁﬁ%g rBIfrtNﬁEf{ é!—&@fﬁgﬁﬁiﬁg a robot{ system Untrieated

virus control-s actuded—in—each—teg

co—CeT T—COorrT-Or=s—her Tt tHeee--+h—eacn—+test .
Appr oxi mat el y 100 20 TCI D50 of Respiratory Syncytl al Virus was added to two
of the threelabaddin a volune of 50 pl. The sane vol ume of nedi um was
added to the third row to neasure the otoxicity of the conpounds at the
same concentrations as those used to, e the antiviral activity. After
two hours of incubation, a suspensionp ( 405 cells/m) of HeLa -91 cells
was added to all wells in a volune 20P]. The cultures were incubated at
37Cin a 5% CX2 atnmgsphere. Seven . days.after infection the cytotoxicity
and the ant| A L}gtl adtiyj IR vva edEm;et rophotonetrically. To each
wel | of the mixr'otit&l ta |4\N ~& sol ution of MIT

(3-(4, 5-di et hyl t hi azol - 2-yl -2 5- di phenyl'¥etrazol i um broni de) 5 was added

The trays Wwereffurihe cubjat.ed 37CTTQr B.hours) _aiter _which]the
medi um was r emBvedf rldm 8«5@ 3%5 $81 ubi 1i|75t1 bR of t NEVFEFM%an cystal s
was achi eved—Boyade PO+ 1-2-pHopanet—1Corptete—eitsseotut+onrn—oft he
formazan crys$ed s @bﬁ-ﬁfhreﬁic 7€H:t hd HrayH have [B@dh4)plifdéd) on a
pl at e shaker |bor olFbioad | ol en, absquan@ﬁsec fe read in an
ei ght - channel I rg{l f omnet tis to MG El-Qw
Laboratories 2%10 B hﬁg xﬁg and g‘éo nmy The)ﬁgﬂgé}%ﬁég measur ed
at 690 nm was 2%u hP || §-OFU-EBG 7-€H: f r grif t hpCRtSHdpance at 540 nm so as
to elimnate|gbe 50 06-ORQINE SPgeichl ¢ alasor pelgew,)Particul ar 1 C30, CC50
and SI val ues 2 [ ] er ei|nbel p I .18 Co. No.IC50
(MCC50 (M S 3% L Q& %79 2&9&).00 263&%5199‘%8‘&

3510. 0006350 8%%7 9y0) 66351899 |68H3981H | CH-(CHy)|-
342 0| 3-OH | 6-CH,|5-Ct 7-CHy| B HCl (1:4),
2-propanolate (1:1)

348 0| 3-OH | 6-CH;| 5-Br 7-CHJ H HCI (1:4)

351 01 3-OH | 6-CH;| 4-CH, H CH-(CH;)2 {HCI (1:4)%,H,0 (1:1)

340 0{ 3-0OH | 6-CHs| 4-CH, H H HCI (1:4);H,0 (1:2)

344 0 | 3-OH | 6-CH,|4-CH; 6-Cl |H HCI (1:4);H;0 (1:4)

349 0 | 3-OH | 6-CH; | 5-(4-fluoro-| H H HCI (1:4)H,0 (1:2)
benzoyl)

350 0 | 3-OH | 6-CH;| 6-(4-fluoro-| H H HCI (1:4):H:0 (1:2)
benzoyl)

155 0 | 3-OH | 6-CH;| 7-CH, H H

356 0 | 3-OH | 6-CH;| 7-CH, H H C.HeOu(1:1);H,0(1:1

357 0 | 3-OH | 6-CH,| 7-CH, H H C.HeOs(1:1):H,0(1:2

353 0| 3-OH | 6-CH,| 7-CH. H H HCI(1:4);H,0(1:5)




2960. 0063119. 953162 270. 0126>100. 08>7943 1920. 063163. 11000

1440. 125950. 11398 2220.501239. 5979 1421. 258940. 2832 1452.5119>50. 24>20 92
Clainms: 1. A compound of forrrala (1') R 1 . M~~ a a prodrug, N oxide,
addition salt, quaternary am ne, netal conplex or stereochernically

I someric formthereof, wherein -a'=a2-a3=a4- represents a radical of
formula -CH=CH CH=CH (a-1); -N=CHCH=CH (a-2); -CH=N-CH=CH (a-3);
-CH=CH N=CH-- (a-4); or -CH=CHC -1=N (a-5); wherein each hydrogen atom
inthe radicals (a-1), (a-2), (a-3), (a=4) and (a-5) may optionally be
repl aced by halo, Cl.ralkyl, nitro, am no, hydroxy, C1.6alkyl oxy,

pol yhal oCl1_6al kyl , carboxyl, arninoCl-6al kyl, nono- or di(Cl

al kyl ) am noClT:ﬁJ&J]IsyI , O . 6al kyl oxycar bonyl , hydroxyC, _6alkyl, or a radical

of fornmula aryl ' "aryl gr¢in =Z is =0, =CH C(=0)-NR50R5b, =CH2.
=CH Cl1. 6al kyl , =N-OH or N—OO dalkyl; Qis a radical of fornula R4AT4
R2--1 }--Alkc X //-R2--T#H Alk--X - (b- 1) (b 2) (CH)V (Cr~A (b-5)
(b-6) wherei FA Kk i ,\6 k)ecﬁ yl (1) 4 1 xI vl (CH2)i

Co. b |R* |L P Physical data

NO. No

295 B22b ICH |CH | 5-C1 |-CH,-CH(NH,)-CH(CH,); jk

H.0 (1:1)
P97 B22b (CH [CH | 5-C1 |-CH,-CH(NH,)-CH(CH}), )
Oy
208 B22b CHICH | H  |-CH,-CH(NH,)-CH(CH3); l:)\a
&,
"OIj\ HBr (1:3).H,0
310 BIb [CH|N |H  |H T T
HCa
802 Bla CH[CH|S-C1 |H )(N )
)
CH,
321 B27a N ICH|H  |-CH,-CH,NH, 2,4-dimethyl-5-
oxazolyl
HO
, 339 B8 N [CH | 7-CH|-C(=0)-0-CH,-CH, Ij\
N® Chy
H
336 B9 CHICH|{H  |-c(=0)-0-C(CHL), [~o
éH] D\H]
V H;N
337 [B25a CHICH|H  |-C(=0)-0-CH.-CH, ’ Y mp. 171°C
N/
h52 187 [CH [CH | 7-CH, |-(CHu), NH- "C’Ij\
C(=0)OC(CH,), N ey

HO
154 B16 ICH {CH | 7-CHi|-(CH2),-NH-CH=0 Ij\ HCH(1:4)
CHy




CH--X (b-3) (b-6) Y is a bivalent radical of fornmula --NR2- or

-CHINR R4) X' is NR4, S, S(=0), S(=0)2, 0, CH2, C(=0), C(=CHz), CH(COH),
CH(CH3), CH(OCH3), CH(SCH3), CH(NRS5R b), CHz-NR or NR4-CH2; X2 is a
direct bond, CHz, C(=0), NR4, Cl.4al kyl-NR4, NR4-C1, al kyl; 93 tis2, 3, 4or5;
uis 1l 2, 3, 4or 5 vis 2 or 3; and 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
provi so that when R3 is hydroxy or Cl4abkyl oxy, then R3 can not replace a
hydr ogen ato 'b he ~ position relative to a nitrogen atom Gis a direct
bond or Cl1_1 ediyl; R is a nocyclic heterocycle selected from
pyridyl, pyrazinyl, pyridazinyl, nﬁyrl m di nyl, pyrrolyl, imdazolyl and
pyrazol yl; and each heteracycle QFI onaIIy be substltut ed with | or
where possible nore, .sugh as_2, aNl substituents selected from halo,
hydr oxy, am no, cyano car boxy, : El , O _6al kyl oxy, Cl. 6al kylthi o,

C, . 6al kyl oxyCl. 6al kyl , aryl, aryl Cl. 6alfkyl, aryl Cl.6al kyl oxy, hydroxyCl

al kyl, nmono- or di (O' _6a. |l kyl)am no, nono-or di(Cl_6al kyl)am noCl_Ual kyl ,

pol yhal oG . gdl kK, bal Ky] car bony mCT al KyT-SOZ- N -
aryl -SOz-NRs‘H:"- %1 1| Ry| DxyRar bony! | R Y‘0)-|\||‘|%| cRId, HO(-cisely, o, -,
hal O( - c:l—lz_ c:l_l"- U‘ - - | Ladslaons [ CLID. O\ A ata

LAY 1 U/\y \ A a4 \/l Il_ \.Il I\
aryl C1_6al kylfdx bCB}_I- ZCI® H - and npRlr- ¢7-CHj Eiydﬁ:aj/ -keyriethpln GiBrd {:3)CHZ - CH2-
each n i ndependéntly i

L, ¥, 3 or 4;|R2 is hydsaggny fornyl, pyrrolildinyl,
pi peridinyl, ;{%g Fi Bg
Cl.j oal kyl sy ufed

L C37cyc| ] ky stituted th N(R)2, or
%ﬁjﬂ R(R6) 2" an opti'gﬁhl ﬂ/y"fﬂ’qﬁ"le A second, third or
fourth substijtuent sel
C2_5al kanedi y i peri

 ed| from am no, hydr oxy3-py@8in¥lcycl oal kyl ,
nmon§*S¥: di (C). 6al kyl ) ami no, Cl

6al kyl oxycar gBn2ar Ni r g

Cl_6al kyl , Ch3&@2kayNOX

T Camdt Aty Ixy JHR3 i P)Iﬁ‘Q’(mf'ogen [l
o HOH ). ﬁakklylﬂor Baryl Clpgiahksy| oxy; jm.Rlelshi S
+dr o~gen, C] y y RS,y W [, eac
independentlygzgtI ezlfzf\;h 1Mo aﬁ @81?%‘%“ kvlf; ()Pr{. R< metr?’dsésgmﬁs RS and Rsd
taken toget hd ?é vl’il e BH: calH of [¥or mpraeth RS2 Wher ei n $is 4
or 5, R6 is hyd ocne rdal kyl ., fornwl . hydroxXv@ivi6al kyl . €1. 6al kylicar bon
y] or Cl1-6al kyl oxycar bonyl; aryl is phenyl or phenyl substituted with 1 or

nore, suchy asc, Z%hal%m%loélca}%kli?ﬁﬁ]étuents sel ected from hal o, hydroxy,

Cl_6al kyl, h Erox Cg al oCl1. 6al kyl , and N
- y y Xampie VIIX) SCTBQHIHQIE)I' aCIIVi]fV aaams}llkesmralorv Syncytial Virus.
'The percent protection against cytopathology caused by viruses (antiviral activity or

PN<

32}:‘"%
P=

%%%
8

N

[¥]

Q

ICs0) achieved by tested compounds and their cytotoxicity (CCsg) 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 CCsq {(cytotoxic dose for 50% of the
cells) by the ICsg (antiviral activity for 50 % of the cells).

Automated tetrazolium-based colorimetric assays were used for determination of 1Csg
and CCsg of test compounds. Flat-bottom, 96-well plastic microtiter trays were filled
with 180 ul of Eagle's Basal Medium, supplemented with 5 % FCS (0% for FL.U) 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 triplicate 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 lrays using a robot system. Untreated
virus controls, and Hela cell controls were included in each test. Approximately 100
20 TCIDS50 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



C, _6al.kyl oxy; provided that when Gis nethylene, and R is 2-pyridyl,
3-pyrid ii, 6-nmethyl-2- pyridyl, 2-pyrazinyl or 5-nethyl-imdazol-4-yl, and
-a'=zaz-a3=a - is -CH=CH CH=CH or -N =CHCH=CH, then Qis other than 94
NIT- ; HN-CH? T,- ; SNCH3-Cf12 N ,)--NM"' (Ci2)0, 3 o-

B3C- CH27-0- G- HN- CH27CH-)-t4 NH 2. A conmpound as clainmed in claim1l wherein
the following restrictions apply : T --- Ra-N)---Xi h s wen Qwherein
X is N4, O S, S(=0. S(=0)2, CH2, C(=0, C(=Ciz) or CHCH3)1 then R1
is other than pyridyl, pyridyl substittled with G _6al ky), pyrimdinyl,
pyrazinyl, imdazolyl and im dazolyl substituted with Cl.6al kyl. 3. A
compound as edlkivaeadded tedihwetislin ahanme of 0pd Tho tulbwgsners @stbeled af HRS imppl y
when Qs RzzNafcoyhiRbintre SeviSda)Rafid? infeatiomiiie StotoRicitPdrdh thCidivirS =O)

C(=CH2) or CH%{CHB , then R is 0Ot her.t{aal} p%rlvgéi@t%yucd%k)ﬂﬁgb ki fut ed
with G Bal KGTIVith s AN SprcipRolomptrigelly, Tpeyon wellef wiemictafier g2y 25 il o)
pyrrolyl, pypfosoptionob¥ T @G(¢4-dimdthylthiGzol@ay!).5-diphendgurerolinmbranideli dazol yl

substituted al fuded : PR il west furfheFRERARAY: BBCGH3 KERES, hifer @hthhd Wherein the
following restrjctions a rein X is NW O,

ly : when i.s R' r-~-X whe
s, S(=0), S(IFE™ ‘t’:‘l‘ﬁz"?m@(%ﬂéy)"f". qa@(@@l-&‘)%%ﬁza&ﬂ( ?g-'lgs formazah SYPRIS €S ot her  t han
pyridyl, pyr acyived bpsddingit0@ch! iptdpaCil-Ganpher¢ disspjutionotithe jormazanerystaisny | |
i midazol yl apgrd LAk thSeRS hiveWebplel Bn Fhalahinél for 20 mfin. FERQURA as

claimed in claiml wherein the follow restricti.o Ly < .when Qis
o e S BioBianee Neie Tt b v paBrenue ytocienGorale Moot aprd

i mi dazol yio aMiCC, Fiow datgirgtbrieskailvse aveleagthad 40 2@ 6Ferinkly The sorpansnpound as
clai nEd ! n Clnilaflred A6 fih Wvab E&ﬁor%ﬁic!al%uﬂﬁacie%&?drﬂ ik aE¥0fhardH ¥40 nm/sb a? - - when
Qis R--:N |}|0 eliminate the effects of non-specific absorption.

Particular ICsg, CCsq and S1 values are listed in Table 18 hereinbelow.

15 Table 18

Co. No.| ICsp (uM) | CCsp (M) SI

290 0.00013 >0.010 >7%
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 1>100.08 >7943
192 0.0631 63.1 1000
144 0.1259 50.11 398
222 0.5012 39.59 79
142 1.2589 40.28 32

145 2.5119 >50.24 >20




95 wherein XZis A-12 or -a direct bond, then RL is other than pyridyl,
pyridyl substituted with Cl.sal kyl, pyrimdinyl, pyrazinyl, imdazolyl and
i mdazolyl substituted with Ct-6alkyl. 7. A conpound as claimed in claim1
wherein the conpound is selected from
(t)-2-[(2-[[1- (2 am no- 3- net hyl butyl ) -
benzi o idazol -1-yl ] net hy]]-6-nethyl -
nonohydr at e;

2- ([ 2-[ (1(l&asm noet hyl ) - 4- pi peridinyl ]Jatrtino]-1H benzi m dazol -

| -yl)nmethyl -3-pyridinol; (t)-N[1-(2-am no-3-nethyl butyl)-4-piperidiny]]-6-
chl oro-1-[(1,4-dinethyl-IR-imdazol-5-yl)nmethyl]-1 H benzim dazol -2-am ne
nonohydrate; ()-N(1-(2-am no-3-nethyl buty))-4-piperidiny]]-6-chloro-I-[(6-
nthyl - 2r pyr AGiomdpuhadastibisndla (1B benzi mi dazol -2-amne; ()-2-[(2-[(3-am no-2-
hydr oxypr opyl ) am no] - I H- benzi m dazog -yl ] methyl ] - 6- et hyl - 3- pyri di noI ;N

[ 1-(2-ann noethyl)-4-pi peridinyl A [[3-(2- et hoxyet hoxy) - 6- met hyl -
pyridinyl]methyl]-IH benzim dazoliZ am ne tetrahydrochl oride dehydrat e; ()-

N (1-(2-am n o-3-nethyl butyl) iﬂmerldl nyl)-1-((2-chloro-1,4-di neth

- pi peridiny]] am no]-7-nethyl-IH

39 yri di nol tetrahydrochloride

yl -1 H inidazol -5-yl)nethyl]- pk@enki midazg) - 2- amine; (t)- W] met h

yl butyl)-4-pi peridi nyI] -6-c hlo #* (2-chloro-1,4 -di nethyl-1 Hi m
??)ZO:\I_ Fl (%lllf)amgf\é enZI daizfollnmy a?mmncn?netal complex or

pi peri di nys @h@m ¥1501['1(3 recf. Wi nyl ) met hyl ] - | H benzi r ni dazol - 2-
am ne; () --hifal-at=2’-aeprewopnapydival of fsmpeli  diny]]-1-[(3,5,6 .

tri met hyl pyrazi ny-CHeCHyCH=CH- benzi mlaBzol - 2- ani ne t et rahydrochl ori de

tri hydzate; (t)-N-N2egazHaCHo- 3- et hyd-Butyl ) -4-piperidiny]]-1-[(83,5, 6-
trimet hyl pyrazi nylegenbghieH benzi nigday ol - 2-am ne; N[ 1-(2-am noethyl)-4-
pi peridinyl]-1- ( [-él-l (:gl-lqhtHoroet hoxyg-4%ofret hyl -2-pyri din yl Jrmethyl]-IH

benzi ni i dazol - Nglrochl orlpg di hydrate; ()-N [ | - (2-am no- 3-
met hy] but yl r ngal3) $rhanzi m dazol -
2- ay]nl neyt )Yﬁﬁﬁygg%c &l@al (aOM a ) “ﬁ fo ga(Lat hy)) - 4-

pi peri di nyl) ar ni n VIBF fgl)]] £l§ c’el m,g et hyl -

pyri di nol tetrahy {@P E‘D ) 4 pi peri
di nyl ]Jamino]-7 - 15 °"£€ éi. nggé %{@rt&r{}et h yl]
-6-net hyl - 3pyr|fel¢ﬁﬁlﬂ 2[[1(2 am oet hyl ) - 4p|p

eri di nyl ] am no] - 6- chl or o- 4- net hyl -

| H benzi m dazol - 1-yl } et hyI ] 6- met by| -| - a;ypl nol tetrahydrochloride 2-
propanol ate (1:1); ()-2- [

1- ( 2- ami no- 3- net hywlmelyF -181 | P GFRY NRER 5 Hz. =CH-Ch.galkyl, =N-OH

nmet hyl -1 H- benzi m daz@JOLCu)da]kuhthyl] 6-met hyl -3-pyridinol; ()-2-[[2-([1-(2-
at ni nopr opQyk hratiqul pffioimelzn yl) ami no] -4-neth yl- | F ‘benzi nidaz ol-
| -yl ] meth y I)-6- nethyl-3-pyridinol tetra drochl oride trihydrate;

2-[[2-[(1-(2- anoethyl) 4‘96 xi— \

pi peri di nyl La:}']_E 7= et hlh,_l Eﬂaﬁ 1dazo| W;rét hyl 1-%x h’§/| - 3-
pyri di nol et 1 yd’r‘ochl ori dehydrate; 2- [[2 [ [ lte¥,R- am noet hy

pi peridin yl ]anen

0] - 6- br onp- 4- eyl - 113- ben®ithi dazol - 1-yl ] ret hyl $36-net hyl - @4

[\ b N mu—x‘~ Y/t/\N—XL—
S R\

(CHy)y (CHa)

{b-5) (b-6) {b-T) (b-B)
wherein Alk is Cygalkanediyl;
¥' is a bivalent radical of formula ~-NR*- or -CH(NR’RY)-:
X' is NRY, §, $(=0), $(=0)z, 0, CH,, C(=0), C( CH,), CH(OH), CH(CH,),
CH(OCH,), CH(SCH3), CH(NR”R“’) CH,-NR* orNR CHg,
X? is a direct bond, CH,, C(=0), NR?, C,.4alkyl- NR*Y NR -Cualkyl



.in
1-

tetrahydrochl ori de;

3- [ )
2 2-am noet hyl ) -4-pi peridinyl]am no]- |H benzin
]
1-
| -

o

-y1l] met hyl ) - 6- net hyl - 3- pyri di nol tetrahydrochl oride nonohydrate;
()-2- -0 (2 amnoBrrethbeutyI) 4p|per| di nyl)am no] -1 H

benzi m daz -yl et hyl ) - 6- net hyl - ridinol; (t) N[ 1-(2-am no- 3-

met hyl butyl) - 4 pi peridinyl]-4- rrethyl -I X (6- rrethyl 2-pyridinyl)methyl]-3 H
benzi m dazol - 2-am ne; a prodrug, N-oxide, addition salt, quaternary am ne,
nmetal conplex and stereochemcally isonmeric formthereof. 8. A conpound
selected from2-[(2-[[1-(2-am noet hyl ) pi peridinyl)

am no] - 5-chl oro-7-net hyl -1 H benzi rndazol - 1-yl ] net hyl ) - 6- et hyl - 3- pyri di nol
t et rahydrochi Or'tqﬁ Qt({ E_&,hydrate

N[1-(2-am noethyj p%ger‘l dinyl]-1-[(2, 4-dinmethyl - S

oxazol yl ) met hy]) I—L%e dazol 2-am ne; N-[1-(2-am noethyl)-4-

pi peri di nyl lﬁ ¥ {82055 aRdhet hyl - 4- oxazol yl ) met hyl ] - 1 H benzi m dazol - 2- ani ne
tri hydrochW rebite st htrp ganatasn A Jk (084 teathoeydiesand diethpleyocyciesdefimd | et hyl | -
3H i m dazo[ 4, 5- bpydicads be3)2(yd)) e isHe); (b-1) iand (b-Blimeedpaiondly ee; N[ 1-(2-

ani noet hyl ) - 4- pi eplatell YR, with {HeTpromidMbevaheh FOietR@aky o7 e, atkloty;+ benzi i dazo

| - 2-amne trihyglg hL r
N- (1 ( 2. ami noet hy L) IPR A dogfsl Hgﬂﬁbg/tﬁlﬁfc%emom in the D position relative to a

[ (2- met hyl é‘a %/ ben2| mdazol 2-am ne nonohydrate; N-(1-
(2- amnoetggﬁj %;8 %?r I EFS( rreth 50xaz ymet hy]]-1 H
benzi mi dazdl ¥28 cﬁ ’c"rt}eﬁg‘?f d ﬁ‘?} & cﬂ%&‘y Iﬂﬁ"i“(“ﬁl'am noet hyl ) - 4-
pi peri di nyl |B ﬂrngdpzq},yl@;zémaw yhendspeh hettaopyplemay,optionally
[ 4, 5-b] pyri chesn smgmi math 1 or where possible more, such as 2, 3 or 4, substituents selected
(3- [ ( 2- nefrdmlbak, bydroxy, wininoetsians, jcadiel y. 18, dalk | @, @ly)qayr Cojatkyihio,

hyl - | EpiafotayCneatkyhand pdaril€; sdley) lar g2 gaicydexst IydrdxyE; AR inono-

net
yl]-1-(4- ortdﬂdcaéﬂkmmhmhamldﬂdnenmwmﬁic aallasm;swyha]oc alkyl, C
1-(2-am lbéfﬂon§hﬁﬁxﬂﬁtllﬁﬁkﬁrY]Sb§NR - -so NR cl ]kylm;l-scarbony]l

1-[(5- phenyl 'C:é) xf%«lch? %
trihyd hl
brelrlzlymr ggzoﬁ?ﬁ- %Hlé G ano n&%é't%jr(gh ngoghhydrate N-

(1-(2-am ng I erid 1-[ (3- et hyl - 5|soxazolyl)rrethyl) IN-
benzi ni da eg ){ ‘iﬁpﬁ‘éd) ﬁ ?'g’cy'ﬂj“ ri.de. nonohydr at e; [1-](2-

(di met hy! af y REE formyt ga | lpqumag}nﬂz&ywﬁmwh -1- |
pi peri di neetSthHHEREA FaththE ), @waﬂbéFﬁU%W@hNRah éﬂCEORiW@Qéh‘&UaFe (1:1);
et hyl  5-[[ 2epgng, tend] qr fqurth sybstinienyselscied {someamiborhyRropsints.cycloalky),

0] et hyl | - 4-Gx spkkeanetti iy piperidinyd)mor@7or di (C;.galkyl)amino, C,.

H benzi r ni dalkyloxyearbdnybardiyd, ery? amddrplpk y:4- oxazol ecar boxyl ate,

[ 1- [ ( 2-Rreis hydrogen, hydroxy, C;. galkyl, C.qalkyloxy, arylC,.¢alkyl or arylC¢alkyloxy; ,
hi azol yR9iew i&b ¢, ChsdIRy1 2k By 2@ky12- yI [ met hyl ] - 1- pi peri di neet hanam ne; N
2- am gro gl aﬁ‘dﬂ"%ﬁéﬂ i‘il!ie’iﬁé}\dcnéy bekery RSBy br G-yt 8py! ) met hyl 1-1 H

i
[ 1-(

b d @ fi dc

4e Eli%lm[ gﬁ?}% R&EPR%B FJ" éakﬁtfl F?gﬁ}hﬁgl To)mr%e t%valle%ntrfchcal of fo:;nula (CH;). .
me 1% - eri di necar boxyl al e;
B R e L e e
pyri di nyl ]ary ) n}jxor;q.

— o

0
(
1
[
0

4-[
yl']
di n
N-(

n
I

h-
4-

[
t
1-
n
[
t

't ni dazol - 2- yI ] am no- | - g fel’l di necar boxy] at e;
enyl substituted with 1 or more, such as or 4, substituents

selected from halo, hydroxy, Cy.satkyl, hydroxyC, salkyl, polyhaloC,.¢alkyl, and
Ci-salkyloxy;
provided thai when G is methylene, and R! is 2- pyndyl 3. pyndyl . 6-methyl-2-
pyridyl, 2-pyrazinyl or 5-methyl-imidazol-4-yl, and -a'=a’-a’=a"- is -CH=CH-
CH=CH- or -N=CH-CH=CH-, then Q is other than

et hyl



4-[[1-[(3-am no-2-pyridinyl)nmethyl]-1H beniimdazol -2-yl)am no] - 1-

pi peri di necar boxyl at e;

N-[ 1- (6-met hyl - 2- pyri di nyl ) - 1H benzi m dazol -2-yl]-1-(3- pyn

di nyl car bonyl ) - 4-pi peridinam ne; a prodrug, N-oxide, addition salt,
guaternary am ne, netal conplex and stereochernically isoneric form
thereof. 9. A conpound as clainmed in aﬁyone of clains | to 8 for use as a
medi ci ne. 10. A pharnaceutical conposition conprising a pharmaceutically
acceptable carrier and as active ingredient a therapeutically effective
amount of a compound as clainmed in claim1l or claim8. 11. A process of

preparing a co ition as crahnmed in clam1ld characterized in that a
phar maceuti ca m{_ab,l car j-ei.- s NNt i @ty mxed with a

t herapeutical 'y _effective nt of ac und as clainmed in claim1l or
claim8. 12. A prdﬁ%@sﬂof preparing a conpound as clainmed in claima1,

characterized by a) reacting an internediate of _fornmula (Il1-a) or (lZ-b)

with an internediate of forwula (311) H L z ]/—pv a---- () 13 a Rl
G (r N adr,n (LEECHE-TED) 9 sh RENTEHORN, - af =88 a3=a4- defined as in

claiml1, and. W being a {tabl e |eaving group;Clhathe presence of a
suitable base and in a suitable reaction-inert solvent; b) deprotecting an
intermediate of formul®& (1V) R G 1~t N-221L3 (N (I'-a) wth
R, G and -a'gpaeg3sad-mdefij-argnas Dredaim 1, H QL being defined as Q
according to cllaim1 provided tha or at |east one R6 substituent is
hydr ogen, and P bein pr ot ect.i ve.grLoup. . o) nd feduci ng an
i nt ermedi at e %,r ,ﬁ_&omgglgl?i(als\?f Cdtlﬂ C.Fﬁll% 1 MBTC[I?&IE?&%R\QKE?&E&I @DTE gpye

when Q is R?—N. x'—

wherein X' is NR®, O, §, S(=0), §(=0Y, CHa, C(=0), C(=CH_) or CH(CHy),
then R! is other than pyridyl, pyridy! substituted with Cy.salky), pyrimidinyl,
pyrazinyl, imidazolyl and imidazoly] substituted with Cy.¢alkyl.

3, A compound as claired in claim 1 wherein the following restrictions apply :

when Q is RZ—O—}{'—-

wherein X' is NRY, 0, 8, S(=0), $(=0),, CH;, C(=0), C(=CHy) or CH(CHs),
then R is other than pyridy), pyridy] substituted with Cy.¢alkyl, pyridyl
substituted with 1 or 2 Cy¢alkyloxy, pyrazinyl, pyrrolyl, pyrrolyl substituted with
Csalkyl, imidazoly! and imidazoly] substituted with C,_galkyl.

4. A compound 2 claimed in claim 1 wherein the following restrictions apply :

when Q is RZ—NQ'X'—

wherein X'is NR*, O, §, 5(=0), $(=0);, CH, C(=0);C(=CHz) or CH(CHn),
then R is other than pyridyl, pyridyl substituted with C, salkyl, pyrimidinyl,
pyraziny), imidazolyl and imidazolyl substituted with Cy_galkyl.

5. A compound as claimed in claim 1 wherein the following restrictions apply :
when Q is R?— N—CH;~

then R’ is other than pyridy), pyrimidinyl, pyraziny), imidazolyl and imidazolyl
substituted with C;.galkyl.

6. A compound as claimed in claim 1 wherein the following restrictions apply :

VAN
when Qis R%—N N—X?—



RL 42Nk 2]?--Qe(CHCH)--< -' HQL- f 3 Na~ Na (IV-a) (F-a)

R| ’

Wi

is

Qr(CH=CH) being defined as Q provided that Q conprises an
unsaturated bond, and P being a protective group d) deprotecting an

th

G and -al=a2-a3=a4- defined as in claiml1l, HQ being defined as Q
according to claim| provided that R2 or at |east one R6 substituent
hydr ogen,

I nternmedi ate of formula (V) /R 'R &G MNM.Q G(V) (lI'-a-1) with R,
G and -a' =a2-a3=a4- defined as in claim1, and H2ZN-Q bei ng defined as
according to claim1 provided that both R6 substituents are hydrogen or

and R4 are both hydr
P~ N ~ a2Whepm

R

subsumtcd with Cy.¢alkyl, pyrimidinyl, pyrazinyl, 1mnduoly1 and 1m1dazoly
substituted with C, galkyl.

A compound as claimed in claim 1 wherein the compound is selected from
(+)-2-{(2-[(1-(2-amino-3-methylbutyl)-4-piperidinyl}amino}-7-methyl-1H-
benzimidazo)-1-ylJmethyl}-6-methyl-3-pyridinol tetrahydrochlonde
monchydrate; 2-[{2-{{1-(2-aminoethyl)-4-piperidinyl]amino]-1 H-benzimidazol-
1-yl)methy}-3-pyridinol; (%)-N-[1-(2-amino-3-methylbutyl)-4-piperidinyl]-6-
chloro-1-[(1,4-dimethyl-] H-imidazol-5-yi)methyl)-1H-benzimidazol-2-amine
monohydrate; (+)-N-[1-(2-amino-3-methylbuty) )-4-piperidinyl}-6-chloro-1-[(6-
methyl-2-pyridinyl)methyl}- H-benzimidazol-2-amine; (+)-2-((2-[{(3-amino-2-
hydroxypropyl)amino}-1 H-benzimidazol-1-yljmethyl]-6-methyl-3-pyridinol. N-
[1-(2-aminoethyl)-4-piperidinyl)-1-[{3-(2-ethoxyethoxy)-6-methyi-2-
pyridinylJmethyl]-1 H-benzimidazol-2-amine tetrahydrochloride dihydrate; (+)-
N-{1-(2-amino-3-methylbutyl)-4-piperidinyl)-1-{(2chloro-1,4-dimethyl-1 H-
imidazo}-5-yl)methyl]- H-benzimidazol-2-amine; (£)-¥-[1-(2-amino-3-
methylbutyl)-4-piperidinyl}-6-chloro-1-[(2-chloro-1,4-dimethyl-J H-imidazol-5-
yl)methyl]-1H-benzimidazol-2-amine; (£)-N-[1-{2-amino-3-methylbutyl)-4-
piperidinyl]-6-methyl-1-{(6-methyl-2-pyridinyl)methyl)-1 H-benzimidazol-2-
amine; (+)-N-[1-(2-aminopropyl)-4-piperidinyl}-1-[(3,3,6-
trimethylpyrazinylymethyl}-1 H-benzimidazol-2-amine tetrahydrochloride
trihydrate; (+)-N-[(1-(2-amino-3-methylbutyl)-4-piperidinyl}-1-[(3,5,6-
trimethylpyrazinyl)methyl)-7 H-benzimidazol-2-amine; N-[1-(2-aminoethyl)-4-
pipen'dinyl]-l-[[3-(2—chlorocthoxy)-6-mctbyl-2—pyﬁdinyl]meﬂ1y]]—!H—
benzimidazol-2-amiiic trihydrochloride dihydrate; (+)-N-{1-(2-amino-3-
methylbutyl)-4-piperidinyl)-1-[3-amino-2-pyridinyl)methyl]-1 H-benzimidazol-2-
amine tetrahydrochloride trihydrate; 2-[(2-[[1-(2-aminocethyl)-4-
piperidinyl)amino}-4-methyl-1H-benzimidazol-1-ylJmethyl]-6-methyl-3-
pyridino! tetrahydrochloride; (+)-2-[[2-[[1-(2-amino-3-methylbutyl)-4-
piperidiny)]amino}-7-methyl-3H-imidaze[4,5-b]pyridin-3-yl)methyl)-6-methyl-
3-pyridinol; 2-{{2-[[1-(2-amincethyl)-4-piperidinyl)amino}-6-chloro-4-methyl-
IH-benzimidazo}-1-yl)methyl}-6-methyl-3-pyridinol tetrahydrochlonide 2-
propanolate (1:1); ()-2-{{2-[[1-(2-amino-3-methylbutyl)-4-piperidinyl}amino}-4-
methyl-J H-benzimidazol-1-ylJmethyl]-6-methyl-3-pyridinol; (+)-2-{[2-{{1-(2-
aminopsopyl)-4-piperidinylJarnino)-4-methyl-1 H-benzimidazol-1-yljmethyl}-6-
methyl-3-pyridinol tetrahydrochloride trihydrate; 2-([2-{(1-(2-aminoethyl)-4-

Q
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with.Rl, G and -al

defined as
hydr ogen or

2 N2 P-Q
(OP}--- ~3

hydrogen and ﬂﬁ ‘gﬁ
cor

defi ned as

Q according to claim|
R2 and f) R4 are both hydrogen,
deprotecting an intermediate of fonnula (VU or (MIl) K

=a2 -a3=214- defined as in claim1, and H2N-Q bei ng
provi ded that both R6 substituents are
and P being a protective group;
IRk GGti 3 N

(oP)-- -~~ H-Q (0l - <3 13 Na-~r (VII} G1~ ~-NQ

1) with
R, G and 4=a2-a3=a4- defined as inclaiml, HQ(OH being defined as Q
according to claiml provided that R2 or at |east one R6 substituent

P

'Cl Nn (V-a-2) RG 19 HZN--@, {Qt} \~ N (VI

S

Brdift7- chﬁﬁﬂm bé@ﬁnﬁaé&Y(}ithﬁmL@hwhyHZN QZ(OH) being

Ing to clarLinl  provi hat hot h substituents are
hydr ogen or RZPWOIWW bydrockiondr Aipaials e?'fl[gf{b %FWP%’EWSG?\

at Q conprises a
hydr oxy noi et y?)pémﬁn)ﬁqaﬁﬁné]fﬂ mgma-m%ﬁcﬁ}f Y&z Ohighddl- l?‘l@nﬁb@ttyll]%lnﬂfh yRN

intermedi ate o

a-...

fornu G_ arni nat
3-pyndinol tetrahyd)mchlonde 2-([2- [[Il ( ainmoathyﬁ-tt plpcndmyq]a]mno]

1H-benzimidazol-1-y}jmethyl)-6-methyl-3-pyridinol tetrahydrochloride
monohydrate; (x)-2-[[2-{{1-{2-amino-3-methylbuty))-4-piperidiny)jaminc}-/H-

_ benzimidezol-1-ylimethyl}-6-methyl-3-pyridinol; (&)-N-{1-(2-2mine-3-

methylbutyl)-4-piperidinyl}-4-methyl-1-[(6-methy)-2-pyridinyl)methyl]-1 H-

benzimidazol-2-amine;
a prodrug, N-oxide, addition salt, quaternary amine, metal corplex and
stereochemically isomeric form thereof,

A compound selected from
2-[[2-[[1~(2-amninoetbyl)-4-piperidinyl)amino]-5-chloro-7-methyl-1H-
benzimidazol-1-y))methy!)-6-methyl-3-pyridinc! tetrahydrochloride
tetrabydrate; N-{1-(2-aminoethyl)-4-piperidinyl}-1-[(2,4-dimethyl-5-
oxazolyl)methyl])-1 H-benzimidazo)-2-amine; N-[1-(2-aminoethyl)-4-
piperidinyl]-1-((2,5-dimethyl-4-oxazolyl)methyl)- 1 H-benzimidazol-2-amine
trihydrochloride monohydrate; 4-[{3-[[5-(methoxymethyl)-2-furanyljmethyl]-
3H-imidazo(4,5-b)pyridine-2-yl)methyl]-1-piperidineetanamine; N-(1-(2-
aminoethyl)-4-piperidinyl)-1-((5-methyl-3-isox azolyl)methyl]-7 H-benzimidazol-
2-amine tribydrochloride monohydrate; N-{1-(2-aminoethyl)-4-piperidinyl]-1-
[(2-methyl-5-oxazolyl)methyl}-1H-benzimidazol-2-amine menohydrate; N-[1-
(2-aminoethyl)-4-piperidin yl)-1-[(2-methyl-5-oxazolyl)methyl)-1 H-
benzimidazol-2-amine trihydrochloride monohydrate; N-{1-(2-aminoethyl)-4-
piperidinyl)-3-{(2,4-dimethyl-5-oxazolyl)methyl]-3H-imidazo[4,5-b]pyridin-2-
amine; 4-[[3-[(2-methyl-5-oxazolylymethyl}-3H-imidazo[4,5-b)pyndin-2-
yiJmethyl]-1-piperazineethanamine; N-[1-(2-aminoethyl)-4-piperidinyl)-1-(4-
thiazolylmethyl)-1 H-benzimidazol-2-armine; N-[1-(2-aminoethyl)-4-piperidinyl)-
1-[(5-phenyl-1,2,4-oxadiazol-3-ylymethyl]-1H-benzimidazol-2-amine
tribydrochloride; S-[{2-[[1-(2-aminoethyl)-4-pipenidinyljamino-15-
benzimidazol-1-ylJmethyl-2-oxazolemethanol tetrahydrochloride dihydrate; N-
(1-(2-aminoethyl)-4-piperidinyl]-1-{(3-methyl-5-isoxazolylymethyl]-7 H-
benzimidazol-2-amine trihydrochloride monchydrate; 4-{[1-({2-
(dimethylamino)-4-thiazolylJmethyl)-1H-benzimidazol-2-ylJmethyl]-1-
piperidineethanamine tetrahydrochloride monohydrate 2-propanclate (1:1); ethyl
5-T(2-{[2-[2-[((1.1-dimethylethox y)carbony)}amino)ethyl }-4-piperidinyl ]Jamino]-

~— .._\ |

~3 3



NAp NSI' 2 1 () (DO -a- with R, G and -a3=ax-a3=a4- defined as in
claiml1, and H21' - (BH being defined as Q according to claim]l provided
that both R6 substituents are hydrogen or R2 and R4 are both hydrogen, and
t he carbon adjacent to the nitrogen carrying the R6, or R2 and R
substituents contains at | east one hydrogen, in the presence of a sui
table am n.ation reagent; h) reducing % internediate of formula (X) R R
G G N adk-1 7 reduction N~ NC-- % f HZNCH2 4--/\\ N -.f-"a N~~, ~a (X
(t-a-1-3) 100 with Rl, G and -al=a2-a3=a4- defined as in claiml1, and

H2N- CH2- 4 being defined as Q according to claim 1l provided that Q
p;mprhse,s a -Oﬁ?f-if\!ﬂ%inngﬁof-lw}%ﬂe]ghmhﬁrﬁ )P(E%ﬁﬁio&tar%oﬁﬂﬂt%;&?ﬁf—l[@ggﬂﬁwn%Ca%ent;
i) reducing an inter | of, for a (X-n - . =.6S -OFT.a NG
o N " oz ima by ban a0y LAy e p s G e

-a’ =ax-ad=aa- (R{2-afehodthyl)B-SibeHdinyl)- 1 HRNnéhA-YHr-dglRghgniimed as Q
according to claiml. provided t‘hzit &wrlses a q;g H |e§/i and R *
bei ng defined XE0FIdelot-ming: byl c4-HP+ gty R&PYH “gﬁfﬁ#‘ ks at

| east one subsidihM-imitlfo{)$bjyeaRBOey| Rinido)Supipalfivcudokidiied  kgent and

suitable sol vent : o hyletyl 4-[[1-[(3-[2-(dimethylamino)ethoxy]-6-methyl-2-

- pyridinylmethyl)- 1 H-benzimidazol-2-yl)amino-1-piperidinecarboxylate; ethyl
4-[[1-[(3-amino-2-pyridinyl)methyl]- I H-benzimidazol-2-yl)amine)-1-
piperidinecarboxylate; N-(1-(6-methyl-2-pyridinyl)-1H-benzimidazol-2-yl}-1-(3-

pyridinylcarbonyl)-4-piperidinamine;
a prodrug, N-oxide, addition salt, quaternary amine, metal complex and
stereochemically isomeric form thereof,

9. A compound as claimed in anyone of claims 1 to 8 for use as a medicine.

10. A pharmaceutical composition comprising a pharmaceutically acceptable carmier
and as active ingredient a therapeutically effective amount of a 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 amoant 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) reacling an intermediate of formula (11-a) or (I-b) with an intermediate of

formula (1)
H L"—G—'w‘

| . R
N2 ) K
Q'—‘<~ I ‘4!‘3 \ C‘ :
N a2 N :\\31
@) S :/u\ b



J) amnation of an internmediate of formula (XI) G 1r

CHOH -CF1z Q4'- Al a Nall e (r-a-1-3-2)
defined as in claim1l1l, and H2N- CH2- CHOH-

N/, 1 az H2N-CH2
Q with RL, G and -a'=a2-a3=a4-
CH2- Q4 being defined as Q

according to claim1l provided that Q conprises a CH2-CHOH CH2- NH2 nvi ety,

in the presence of a suitable arninati
I ntermedi ate of formula (XII) with for
a Cl-4alky?---CGClt2 G 0 IwWO00, R'G
N (1 -b) (XIl) with R,

H (=0 -Ql being defined as Q qccordl n

- 6al kyl oxyCl-fi sl ky]
G and -a' =a2-a3=a4- defined as in claim1l1, and

reagent; k) reacting an
¢ acid. formam de and ammoni a | R
alti HCGCQ\

toclaim1l

rovided that Rz or at

| east one R6 su¥ith Rt

818 andi-8'=po8 Fry

dcﬁne auiatdlam 1, ;diWy being pepitable 101

leaving group, in the presence of a suitable base and in a suitable reaction-inen

solvent;

b) deprotecting an intermediate of formula (IV)

1
/R
G
3

NIB'I\ 2
P—Q
1 \N ¢ zs

|}

D ———EE -

(Iv)
withR!, G

R
G
\

New 2,2
RS0

(I-2)

G; and -a'=a-a’=a"- defmed as in claim 1, H—Q, being defined as Q

according to claim 1 provided that R or at least one R® substituent is bydrogen,

and P being a protective group;

1
A

deprotecting and reducing an intermediate of formula (IV-a)

1
/R

i \

N BDI\Z . N gl\az
DS 'e SNGIDS o

NN NN

{IV-3)

{I-3)

with R', G, and -a'=a’-a’=a’- defined zs in claim 1, H-Q, being defined as Q
according to claim 1 provided that R? or at Jeast one R® substituent is hydrogen,
Q1.(CH=CH) being defined as Q, provided that Q; comprises an unsaturated

bond, and P being a protective group

d)

deprotecting an intermediate of formula (V)
1 RI

e I . iji

(V) -a-1
with Rl G, and -a'=a’-a’=a* defined as in claim 1, and HQ,N Q2 being defined as
Q accordmg To claim 1 provided that both RE substituents are hydrogen or R* and
R* are both hydrogen;

deprotecting an intermediate of formula (VI)



1) amnation of an internediate of formula (XFU) by reaction with an
intermediate of formula (XIV) R a a(O5)@® \ 11 13 + R' --NH, 9 .
(XI'V) animation INN & _ (F-c¢) with R, G and defined as in claiml1, and
R2' - NH-HQ® being defined as Q according to claim1l provided that R2 is

ot her than hydrogen and is represented by R* , R4 is hydrogen, and the
carbon atom adj acent to the nitrogen &omcarrying the R and R4
substituents, carries also at | east one hydrogen atom in the presence of
a suitable reducing agent; M reducing an internediate of formula (XV) R

i GN (Rb)2N-(CG.ygallrylrNH,HQS C(=0) QCl: 4ay- yt 1 I i N 13 ~-~
(R6) 2N j ( Or gwewith RN .ﬁtﬁ:aﬂfﬂl‘\’l &2y @%ﬁawg}mli: %Wﬂ‘%ﬁ%ﬁg Q@ﬁfgs
- a' =az- a3=a4- Qetdordiog twsclsim pravidedithaitioth R Fpsieniscyre byrRE M ERZES - NH H( 25
bei ng defi ned Fsar€batbhydwigerg atdP beiag apiotecprogiotsd t hat R2 is ot her than
hydrogen and is represented by C _|oal kyl substituted with N(Rf,)2 and

W th hydroxtg, &B%tggﬁ%gg@q,ﬁaﬁmgﬁ&ma}ﬁﬁwj YohgVIIDydroxy, carries also two
hydr ogen at ons, “and provigded that R4 is hydrogen, angt the carbon atom

adj acent to the nitrogew atomcarrying the R2 and Rf substituents, ca'-ies
al so at | east one hydro‘gen atom with a suitable reﬁg’uci r;_g\1

N a =
ot gy il g o
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P\ a\‘az N N2
N—on—( [ |, — (01-1)—<\ | [3
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P N a‘ﬁ N F

(Vi) T-ae1-1)

with R', G, and -a'=a*-a’=a"- defined as in claim 1, H-Q;:(OH) being defined as
Q according to claim 1 provided that R? or at Jeast one R® substituent is hydrogen
and provided that Q comprises a hydroxy mojety, H;N-Q,(CH) being defme;d as
Q according 10 claim 1 provided that both R® substituents are hydrogen or R® and
R* are both hydrogen and provided that Q comprises a hydroxy mojety, and P

being a protective group;
g) amination of an intermediate of formula (IX)
R R!
/ ol
Q \ 1
Voo amination N .2
N a\ai s HaN— s '.< |
o=x4 || I > \ 23
N “*t N &7

ax , (I-2-1-2)
with R', G, and -a'=a%-a’=a"- defined as in claim 1, and HN-QsH being defined
as Q according to claim 1 provided that both R® substituents are hydrogen or R?
and R* are both hydrogen, and the carbon adjacent to the nitrogen carrying the
RS, or R? and R* substituents contains at least one hydrogen, in the presence of a
suitable amination reagent;

h) reducing an intermediate of formula (X)

) )
V4 R V4 R
G G
Y ! . y ol
N 3% reduction N N2
NC—Qi—4 I L > mn-c—e— | s
N R N -~ 2

x5 (I“a-1-3)



agent; n) deprotecting an internediate of forrmula (XVl), (XVl-a) or (XVI-b)
R GN3p R3a-"NH-H@\ Tiii 13 (XVI) 102 (XVl-a) QA \ A - 14-A-0P 0 Q1
3J-Q (F-d-2) with G and -a' =a2-a3=a4- defined as in claim1, and HQL

bei ng defined as Q according to claim!|l provi ded that R2 or at |east one
Rs substitutnt is hydrogen, and Rls-(A-OH,w Rle -(A-O-H~2 and
R'"1'-(A-OTI)3 being defined as R a]@@ordl ng to claiml provided that R
is substituted with hydroxy, hydroxyC,.sa]lkyl, or HO(-CH .-CHz-Op , with
w being an integer froml to 4 and P or Pl bei ng a suitable protecting
group, with a suitable aC| a)i m nation of an internediate of fornula
(XV11) cl-4au; y@ild! (E('mti gefived s in-claim i, aod-HpN-CELAD4ibe0g ~\  J
(XVIft) (XVI)ddfiheg s @ab&brﬂngtdilmﬂﬁlmﬂrdaﬂ%ﬁfﬁt Qlckmpides BR2CHpINH4 def i ned as

inclaiml, in h@ﬁty,ﬂiﬁ%?&%&c@fwf@sﬁt&bk@éﬁu@uﬁrﬁgﬂﬁ{'0“ agent; p) arnination
of an intermedi ate of formula (XIX) 103 O --CGC 1-3alkyl-NR 4 (AX) G |

13 + Qol+-| l) -fcducmg P eizdiat ot ﬁammlawﬁ-asj --ewl’ td
/R —C,-dalkyl—m-l R ‘_"'C] -¢alkyloxyC,~5alkyl

A 1
N A reduction
' NC"'QI—<\NI /13 HQN—'CH;;—'Q;—Q j:

a{ ammonie/C, galkylOH

(X-n) {(I-a-1-3-1)

with G, and -a'=a®-a’=a"- defined as in claim 1, H,N-CH;-Q being def ned asQ
according to claim ] pravided that Q comprises a -CHp-NH, mozety, andR'
being defined as R} according to claim 1 provided that it comprises at least one
substitent, in the presence of a suitable reducing agent and suitable solvent;

j) amination of an intermediate of formula (XI)
1
R’ R

, /

AU —Q“_<\I ga_..yﬂzn—cn —CHOH—CH;— m—<\I

(T-2-1-3-2)
Q)

with R, G, and -a*=a’-a’=a*- defined as in claim 1, and H,N-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
' R}
G/R G/
\ § O 5 l
N fay 2 il N 2
Craaliy—C-c— Q|| L — o ]k
i N=N 72 NN

(-b)
(X
with R!, G, and -a'=a*-a’=a"- defined as in claim 1, and H-C(=0)-Q, being
defined as Q according to claim 1 provided that R? or at least one R® substituent

is formy);



(Xx) C- Nom 3 r N(lI'-a) with R, G and -a' =a2-a3=a4- defined as in
claim1, and QGN-CH2-Ci . 3al ky)-NR4 being defined as Q according to claim!|
provided that in the definition of Q X2 is C24alkyl-NR4, in the presence
of a suitable am nation agent; and, if desired, converting conpounds of
formula (1') into each other following art- known transformations, and
further, if desired, converting the cd®ounds of formula (1'), into a
therapeutically active non-toxic acid addition salt by treatnment with an
acid, or into a therapeutically active non-toxic base addition salt by
treatment Wi th a  base, or conversely, converting the acid addition. salt
forminto thl f¥apatnnl epyntermediateraf formula GIH) Rureactiopwidoan/iatermediate he base
addi tion salt igtemidigctivge acid by treatnent with acid; acid, if desired,
preparing stereochemcally isoneric fornms, netal conplexes, quaternary

am nes or N oxide forI)Blthereof. 13. A product containing (a) @ conpound as
defined in claim1l og & and (b) another antiviral conpound,/as a combi ned
preparation for sinulan S, Separate or sequential use inYhe treatnent

or the preventi gﬁr}% Vil Tinfections 14 HWHER maceut i cal &2 on
conprising a phar meceytifcal s accéptalite Tarrier 'ariﬂ“'uﬁ*ﬁ@i{ve i ngledi ent s
(a) a conmpound as defined?3n claim]_or 8, and (b) another I~y al
conpound. ' (XTI ( (I-c)

with R!, G, and -a'=2*.2’=3". defined as in claim 1, and Rz"-N'H-HQs being
defined as Q according to claim 1 provided that R? is other than hydrogen and
is represented by R*, R*is hydrogcn. 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)

]
N A
g %
. 1
N "\\ 2 Teduction N e
(Rs)zN;(CI-galkyl)—NH-—H%(\ l ?3 —_— fRshN"_,(Cmﬂlkyl)"NH—HQs(\ I 13
C(=0)0C;-4alkyl N > CH,OR N Ve
{XV) T<-1)

with RY, G, and -a'=a*-a=a". defined as in claim 1, and
R%);N-[(C).salkyl)CH,OH]-NH-HQ;s being defined a5 Q according to claim 1
provided that R? js other than hydrogen and is represented by C;. pelkyl
substituted with N(Re), 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, ca'wies also at least one hydrogen atom, with a sujtable reducing
agent;

n) deprotecting an intermediate of formula (XVI), (X VI-a) or (XVI-b)

(A—0—P), (A—=0——H]),,
l;lla }liln
7 /
G G
\ ol \ ]
N 2 N \nz
P—Qi <\ l ,ia H—Q \I !3
N & N Xid

(XvD {I-d)
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with G, and -a'=a’-a’=a’- defined as in cleim 1, and H-Q; being defined a3 Q
according to claim 1 provided that R? or at least one R® substituent is
hydrogen, and R*-(A-O-H)u, R“'-(A—O-HPz and R'*"2(A-O-H); being defined
as R! according to claim 1 provided that R' is substituted with hydroxy,
hydroxyC;.galkyl, or HO{(-CH,-CH;-O),-, with w being an integer fromito4
and P or P, being a suitable protecting group, with a suitable acid.

amination of an intermediate of formula (XVII)
R! R!

y 4

1

r\ l
N L M2
- iy O—C-Alk— =_< RERPN—H —>— RPRAN—C-Alk—X*— I
Crel E T \N:[ (IIJ g \N l ,('!‘3

&
(xvin)
(Xvii) {T-e)
withR', G, -a'=a*a’=n"-, Alk, X' R? and R* defined as in claim 1, in the
presence of a suitable amination agent;

amination of an intermediate of formula (XIX)
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with R', G, and -a*=a’-2’=a*- defined a8 in claim 1, and QgN‘-CH;—C,.3all<yl—]'\1'R4
being defined as Q according to claim 1 provided that in the definition of Q, X? is
Ca4alkyl-NR®, in the presence of a suitable amination agent;

and, if desired, converting compounds of formula (I') into each other following an-
known transformations, and further, if desired, converting the compounds of formula
(I"), into a therapeutically active non-toxic scid addition salt by treatment with an
acid, or into a therapeutically active non-toxic base eddition 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, meia)
complexes, quaternary amines or -oxide forms thereof.

13. A product containing (2) a compound as defined in claim 1 or 8, and (b) another
antiviral compound, as a combined preparation for simultaneous, separaie 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 andiviral compound. '



