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The present invention relates to a series of novel imdazo[4, 5-c]pyridine
‘derivatives, processes for their preparation, their use to treat or
prevent viweabkoondsesst i ons and their use to nmanufactur ecapEB@seong to treat
or prevent viral infections, particularly infections wth viruses
belonging to the famly of thea}:{_ i'néhéhgrase and Picomaviridae and nore
preferably infections wth hepat Tt} Virus (HCV). The present invention
also relates to the use of novel 1o imdazo[4,5-c]pyridine derivatives to
treat v their use to manufacture a nedicine to treat
vi ral fﬁ[?@al olglﬁh?g?erg@wy infections with viruses belonging to the
famly of the Flaviviridae or Picornaviridae and nore particularly
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al so ca cute fatal disease. Foetuses of cattle can be infected

per si sté?ﬁ?%‘WFFSBVDV, these animals remain virem c throughout life and
serve as a continuous sources for virus spread in herds. Vaccines are used

sonme countries with va lgmcﬂgrees of success to control pestivirus 30
d| s@asé*A‘?K(i%QW&%W@’@éE culling and slaughter are used to

contain pestivirus disease outbreaks. The Wrld Health O ganization
estimates that world-wide 170 mllion people (3% of the world's

popul atThsrfsmily ef e Fvivtdar ponsisteed beengre: fe mevivingasiae Sayisises ekt ers are
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l'iver ca cer ies w to 20 %/ear | ow-u cirfhosis
assigned to a genus. Pestiviruses such as the Classical Fever Virus ( SFV) the Bovine

20  Viral Diarrhea Virus (BVDV) and the Border Disease Virus (BDV) cause infections of
domestic livestock (respectively pigs, cattle and sheep) and are responsible for significant
economic losses world-wide. BVDV, the prototypic fepresentative of the pestivirus genus is
ubiquitous and causes a range of clinical manifestations, including abortion, teratogenesis,
respiratory problems, chronic wasting disease, immune ‘system‘ dysfunction, and

25  predisposition to secondary viral and bacterial infections and may also cause acute fatal
disease. Foetuses of cattle can be infected persistently with BVDV, these animals remain

viremic throughout Iife and serve as a continuous sources for virus spread in herds.

Vaccines are used in some countries with varying degrees of success to control pestivirus
" 30 disease. In other countries, animal culling and slaughter are used to contain pestivirus disease

outbreaks.

The World Health Organization estimates that world-wide 170 miltion people (3% of the

~world’s population) are chronically infected with HCV. These chronic carriers are at risk of




developed in 20 - 30 %of the patients, | to 5% of whom nmay develop |iver
cancer during the next then years. The only treatnent option avail able
today is the use of interferon a-2 (or its pegylated from either alone or
conbi ned vWwoORomks286 ri n. However, sustained response ipeT/@Rrog3/mo0bserved in
about 40% of the patients and treatnent is associated with serious adverse

ef fects. ] : . ent need.for. potent _and sel ective inhibitors
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syndrone, pediatric and adult.pancreatitis and serious nyocarditis. 25

Currently only pleconaril
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Enviroxime resulted in only nodest clinical and virol ogical benefit in
sonme studies_and no benefits in others. Cinical response with pleconaril
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by the LNLStrat.lon. (hearin f March 18th, 2002). 2 WO

2%04/ Oo'l;l%gg:a\%%%s%%g%éﬁg%%@p iRl Gelddiy I?erpangma, aseptic men%ng?tls), a
common-cold-like syndrome, a non-paralytic poliomyelitis-like syndrome, epidemic
pleurodynia (an acute, febrile, infectious disease generally occurring in epidemics), hand-foot-

mouth syndrome, pediatric and adult pancreatitis and serious myocarditis.

23
Currently only pleconaril (3-13,S-dimethyl-4-[[3-methyl-S-isoxazolyl)propyi]phenyl]-5-
- (uifluoromethyl-1,2, 4-oxadiazole)) and enviroxime (2-amino-1-(isopropylsulfonyl)-6-
benzimidazole phenyl ketone oxime) have been studied clinically for the treatment of
infections with enteroviruses, Pleconaril is a so called “capsid function-inhibitor”; enviroxime
30  prevents the formation of the RNA replicative intermediate, Enviroxime resulted in only
modest clinical and virological benefit in some studies and no benefits in others. Clinical
response with pleconaril has been observed in some studies, but the compound has not been

approved by the Food and Drug Administration (hearing of March 182, 2002).




US Patents 4,914,108, 4,990,518, 4,988,707, 5,227,384, 5,302,601 and

5, 486, 525 descri be 5- substituted [4,5-c]imdazopyridine derivatives useful
in the treatnent of diseases or disorders nmnediated by platelet-activating
factor. THEOCWHBGEfds were found to inhibit 3H PAF bi A& A2 PE*Hian

platel ets. 5 EP 1132381 descri bes esters of 2,2-dinethyl propionic acid
Conpr i STEPReNSIA 422,90065 1651588104 6 2BRYRNG 33060 HHIS S 3r5akdsbtlelay Of
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and Chestrusiire idyingandnlgbiggp astivity 09@ast&50481.2 - descri be the synthesis of two
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i m daz%ﬁﬁ%yr.i% n%[i erivatives not sugstj tuted at the N5 with antiviral
acti vi tX9 CEW O i Retre U dAtbep b dreatmreny of Blipaxyeenass s a need
for drugsditaddonditiang, i-vi ral activity, optionally selective activity against

viruses belonging to-the famly of Flaviviridae 25 including hepatitis C

vi rus, Ghvaich s PPU s 1%?‘&465 rrdt Gherpieal f Abatiagts ofce Phe oFI83SPABIR.
SUMVAR e Rbd e |SHMENTY b (oS GhiasReh & 8550 e/ EMagiogrPounds.
The conpounds qrse imdazo[ 4, 5- qu’cfgf?fsmfﬁgllngge}'ﬁ%%]ﬁ/ﬁedsmcaﬁ |n9?c")|sas been
shovin sibstitgedeyiticpiperpenyd and fuganiyt graupsant i - viral activity. Menbers of the

Fl aviviridae and of the Picornaviridae famlies are can be inhibited.

"Disclosed are conpounds that may inhibit the replication of BVDV, HCV and
Coxsac EPel 163196 uisscribes fuset ning @mpoinels dortthe BALY tikgdpentid ygeafs fbﬂlﬁ?ﬁﬁﬁmu nds nmay
be bas n I nhi bi tion, .of .the_ viral, pal rase enzyneg of BVDV.

Ther ef gﬁ%%ﬁ?ﬁ@”‘g i’ﬂ?’ﬁﬂ_éef"cfl_ FiRg ismage yp qf H‘F@X rubsittcro sarhfy, 208K Wi tut e a

new pOhmgexﬁétaﬁSaﬁﬂ optivhallyvéreadxygen, sulfur atom or substituted nitrogen atom on the 5 -

20 membered ring. WO 95/02597 describes imidazo[4,5c]pyridine derivatives not substituted at

- .the N$ with antiviral activity,

In view of their important pharmacological value, there is a need for drugs having antiviral
activity, optionally selective activity against viruses belonging to the family of Flaviviridae
25 including hepatitis C virus, and against viruses belonging to the family of Picomavidae.

SUMMARY OF THE INVENTION

_ Disclosed are new selective anti-viral compounds. The compounds are imidazo[4, 5-
30 - c]pyridine derivatives and it has been shown that they can possess a broad anti-viral activity.
. Members of the Flaviviridae and of the Picornaviridae families are can be inhibited.
| ﬁisclosed are compounds that may inhibit the replication of BVDV, HCV and Coxsackie
- virus. Furthermore, the anti-BVDV activity of the compounds may be based on the inhibition

| ofthe viral polymerase enzyme of BVDV. Therefore, these
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conmpounds that can be used in the treatnent and prevention of viral
infections in animals, mammals and humans, nore specifically for the
treatment and prevention of BVDV, HCV and Coxsackie virus infections.

Di sclosed are imn dazo[4 5-c].pyridine derivatives. Further disclosed are
conpoukiiSaitaltng-cl al?ﬁfrid“ﬁ deTivaes viny  conplifiites BeR§W  Rosgrtyclags of anti-viral

i m daz o | of
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conpo < PATATHAS iUy 1 CBP‘ES the replication of BVDV (Bovine Viral Diarrhea
Virus), HCV (Hepatitis C Wi rus) and Coxsackie virus. Also disclosed is the
use of \
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vel | aghibRlcah! RaibiERle RdplieithRr of ividbes BFtthé’\&hxhﬁ& ofOthe! BRIV EA] ahd‘ftﬁé?t' ons
such as H V. Yet further disclosed is a nethod of treatnent of viral

i nf ectﬁlma‘flbslamgndngetsmow seifzahiy do qommnedseﬁbbdamdnbittth@r@hcstlm of/i ded

ef 1 oot Vot PR i EGm SR YRl iy ARPRRRIEN iR mf CRSBrt iimner s of tne
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d Co Ki t I the t t t of

b e SOUDPfische oh AT AVERAR A taslie Bratitin o6 | 13 1T et "aspect
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(2), naceu acceptabt e sa er oG 4 prepar ati on of
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R4 N Y-Ri
‘ — BVDV, HCV or Coxsackie virus infections, as well as for treatment of other viral, retroviral

or lentiviral infections such as HIV. Yet further disclosed is a method of treatment of viral

infections, by using said compounds.

In one embodiment, there is provided imidazo[4,5-c]pyridine derivatives, compounds of
formula (A) which effectively show dntiviral properties, in particular against members of the
Flaviviridae and the Picornaviridac and more in particular against BVDV, HCV and
Coxsackie virus, and consequently may be useful for the treatment of subjects infected with

BVDYV, HCV or Coxsackie virus.




(Z) wherein: the dotted lines represent an optional double bond, provided
that no two double bonds are adjacent to. one another, and that the dotted
lines represent at |east 3 double bonds; R is selected from hydrogen;
aryl unsubstituted or substituted with one or nore R6; heterocyclic ring
unsubstituted or substituted with one or nmore R6; C3_10 cycl oal kyl
unsubst i: tyt %gi.lrsqas ecg?{l tuted. th one_or. nore R6; .and C4-1o0 E%’ cl oal kenyl
unsubstiituté R TEHPRY! tﬂf?Wﬁ@fﬂ?‘dﬁ@{‘gﬁh‘w@mge@@fﬂé‘%f’ ripyla i) plea
le bond; 0; S(Om NR 1; and a divalent,

group conS|st|ng of a Slnﬁ
saturated or un® ﬂlﬂﬁﬁ?léu‘-a E&%@pﬁabl@tseldﬂmeOﬁ,rfsuﬁxspmpataﬁdnﬁf a@hadicamedt ocar bon

group optionall ng one or heteroat on(s) in the main chain,
sai d heteroaton% {e’?ag‘a‘e‘g‘e‘?ré’é‘f"gat‘?ff%‘ﬁw feH98 consisting of 0, S, and N
each R2 and R4 is independently selected fromthe group consisting of
hydrogen; C _18 al kyl; C2-18. al kenyl C2-18 al kynyl; Cl-18 al koxy; ClI-18
al kyl t hi o; hal ogen; OH; X bB?RS OCF3; hal oaI kyl; C(=0O R9; C(=S)R9;
SH, aryl; aryl oxy; 4arylt i aryﬁal kyl; C1.18 hydroxyal kyI; C3- 1o
cycl oal kyl ; C3-1o &g ) C3-10 cycloal kylthio; C3.10 cycl oal kenyl ;
C3. 10 cycl oal kenyl ; mber ed het gr ocyclic, oxyheterocyclic or
t hi oheterocyclic ring; for, ¢ or R26 is different from
hydrogen, eithers R2 QPN 4 - fcted from (=0, (=S), and (= 2); 4a. - X
is selected fr(ﬁn‘t‘ﬁé group consisting of a divalent, saturated or
unsaturated, substitutedipor unsyp®tituted C-Cd o hydrocarbon group
optionally including one Br nore heteroatoms in the nain chain (provi ded
that the heteroatomis not (?' nked to N of the imdazopyridyl ring), said
het er oat ons bei ng sel ect ed omthe group consisting of 0, S, and Ny mis
any integavhefaimm O to 2; - R3 is selected fromthe group consisting of

6- menber ed heterocyclic,

aryl ; aryloxy; ,a hi o; yl - NR10O- - or
y S 2%? go{@g t‘ﬂ?so‘ﬁé’f{ré?‘ﬁ(%‘cqﬂt’@ni‘ll %Olﬁamde@w@d thgxhpq t%(pydoubbr yl oxy,

oxyhet er ocy

~arylthio, arﬁblndé\lﬁ%oad aceht & offs %&ﬂ? gﬁ%gﬁttt i g%&ed fli;.es re hgﬁtﬁ%qgg%‘l I cor

t hi oheterocyclic r|n IS optiona
double bonds;

- R!is selected from hydrogen; ary! unsubstituted or substituted with one or more

R6; heterocyclic ring unsubstituted or substituted with one or more R® Cso
cycloalkyl unsubstituted or substimtéd with one or more R% and Cay
cycloalkenyl unsubstituted or substituted with one or more RS,

- Y is selected from the group consisting of a single bond; O; S(O)m; NR'; and a

divalent, saturated or unsaturated, substituted or unsubstituted C,.Cyo
~hydrocarbon group optionally including one or more hetefoatom{s) in the main

chain, said heteroatom(s) being selected from the group consisting of O, S, and N;

~ each R? and R*is independently selected from the group consisting of hydrogen;

Ci-18 alkyl; Co.13 alkenyl; Cy.y5 alkynyl; CVI-IS alkexy;lcl-lg alkylthio; halogen; OH;

CN; NO; NR'R®%, OCF;; haloalkyl; C(=O)R9; C(=S)R’%; SH; aryl; aryloxy;

. arylthio; arylalkyl; C).;3 hydroxyalkyl; Cs.y cycloalkyl; Cso cycloalkyloxy; Capo

cycloalkylthio; Cs.0 cycloalkenyl; Cs.ae cycloalkynyl; 5- or 6-membered

.heterocyclic oxyheterocyclic or thioheterocyclic ring; or, when one of R*® or R*

is different from hydrogen, either R2 or R? is selected fiom (=0}, (=S), and
ENRY);

4.




"7 R; C3-lo cycl oal kyl , oxycycl oal kyl or thiocycloal kyl; C4-10
cycl oal kenyl with the proviso that the double bond cannot be adjacent to a
nitrogen;, and Hwith the proviso that if X is an al kyl ene, an al kenyl ene
or an al kynyl Bne scletted £$nt HEPS0EE Tonddtink FSE 4. ' i

poap Sondlink 51 e SIS

I ndependent | Y %el e%ed fromt rougyconm sting
C2- 18 al kenyl SWogBuipg oppnspbsptuted € €80 AvdrosarborQrolBopatidagtly inchl,dﬂgain@@en OH;

CN, NO2; NRj H; . .aryl oxy;
aryl t hi o; arlgl&alh%éll%%to&- Ifgﬂ%}%}é ox%ﬂ %qvld@?tﬁ%?@éqoﬁws n(’@@lkle@ to

cycl oal kyl oxyN othBnldew@ndjdkxyhg)h bdid HeRrdaforky/ 64iREISKIBEMY ol thOgroup

cycl oal kynyl; cﬁ,qg ndegbere het erocycl i c, oxyhet erocyc | c or

t hi ohet erocycﬁOP% r?§ and R7 is i ndependent |y selected fromthe
group consi st BGn9fint HRgEM to 2Cl 18 al kyl; C2-18 al kenyl; C2-18 al kynyl ;
Cl-18 al koxy, ,Cl-18 alkylthi o '‘C3-1o0 cycl oaI kyl, C3-1 cycI oal kenyl or

C3- 10 cycl oa|R<yﬁ§qlect¢whﬁmgeh¢gfaﬁpcﬁms tNG2of Rz@ﬁ) yogg,ﬁh,
C(=OR18; (3 §}5§1€ bSH ar rylo : Iatrjk}lll o; arylal Id;lﬁmaryl al kyI oXy;
aryl al kyl t hi 0 TG %ﬁ@?’g f‘%@@&!}%lcl% thioksterneyclicaings idocach of

t hi ohet er ocyedid Carfyl,NGiyléxy, 18r/inel, 0 nd_each of s
aryl oxy, aryl thi o, aryl al kyl”, aryl 05<y3gl gorryl%arflwp?rﬁ&ogetgmx%cpm
6- menber ed ?‘36299/@ G er, th@h?ﬂ@ﬁloa'clmymg is optiondlliyisQbstinged 6N dn6 of indgs O

C1- 18 hydroxyal onal bstituted with 1 or nore R19; each R
and R8 is in%ebg'{fel}f? yﬁgtlo&? LQ/#I?YEH{ thigeyghoalil; @n@?&#ﬂ%ﬂgﬁnafwmhﬂ@l 18

al kyl ; Cl. 18prabikemiydt sth@dyible G3nd afﬁiﬁ@' | 03l or
6-membered het.erocyclic I‘I?]g e b@aéd@é&g)t%b&mg}éﬁ g %lbﬂém d
residue |i n%ﬂ“ﬁ%ﬂ'@gljﬁ( lsan@ék)ﬂman gﬂ(ﬂnmeﬂd‘(frraﬁalkynglehertﬂéd Kuphpriséd7 and RS,

t oget her V\Atd{llf}a% §dnlg§A.t0 Wwhich they are attached, conmbine to forma
5- or 6-rrenber he erocyc?l c ring; 4b - each R9 and R16 |s |ndependently

gmmww WW%%&%%%MM
6- menber ed abéalleyiocwlsl mydﬂoﬂgalkﬁmdcaib AWERAKIE! &, 1§ Séﬁ}b%uiﬂdlé&f"dct hrough a
car boxyl cycloalkylthio; Ci.po cycloalkenyl; Cs.0 cycloalkynyl; 5 or 6 membered
heterocyclic, oxyheterocyclic or thicheterocyclic ring;
- eachR®and RV is independently selected from the group cons1st1ng of hydrogen;
‘Cras alkyl; Co.yg alkenyl; Cop.pe alkynyl; Cys alkoxy; Cy.us alkylthio; Cs.io
cycloalkyl, Cs.p0 cycloalkenyl or Cs o cycloalkynyl; halogen; OH; CN; NOy;

- NR'R%; OCF;; haloalkyl; C(=O)RY:; CES)R'; SH; aryl; aryloxy; arylthio;
arylalkyl; arylalkyloxy; arylalkkylthio; 5- or 6-membered heterocyclic,
oxyheterocyclic or thioheterocyclic ring; Cy.15 hydroxyalkyl; and each of said aryl,
aryloxy, arylthio, arylalkyl, arylalkyloxy, arylalkylthio, 5- or 6-membered
heterocyclic, oxyheterocyclic or thioheterocyclic ring, or Cy.z hydroxyalkyl is
optionally substituted with 1 or more R':

-~ each R7 and R® is independentiy selected from the group consisting of H; Cy.j5
alkyl; Cy.i5 alkenyl; aryl; Cs.ig cycloaikyl; C4_1o cycloalkenyl; 5- or 6-membered
heterocyclic ring;. C(=O)R'; C(=S) R"; and an amino acid residue linked through

. a carboxyl group thereof: alternati\_rely, R’ and R, together with the nitrogen to

which they are attached, combine to form a 5- or 6-membered heterocyclic ring;
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.group thereof, R12 is independently selected fromthe group consisting of
H Cl-18 alkyl; C2.18 al kenyl; aryl; C3.1o0 cycloal kyl; C4-10 cycl oal kenyl ;
and an am no acid residue |inked through an am no group thereof; each R15

and R16 is.i A &Y, m 1 Qup consi.stin f.H _Cl-18
Tyl 0" 1g R e S s RlfEty sLREh BonPlyS gttt 1 il
cycl oal kenyl ;is aﬂfdl Gans alivemyd; @i dydl@ﬁlt}dt@ 1| icpégesl e ough a@eofé}awwﬁ group

thereof R19 |s |n endently se ected fromthe group consisting of’H, Cl-1s
al kyl , ; ane-geig gesidue Jinked ﬂl{qughanmmg ptbr:sem% al kylthl o

C3.10 cycl oaldmi RIChdlet!

NC2; NR2OR21: OCF3; % dotg kb‘?&h@%‘aﬁﬁgﬁ*@%aﬁé‘g’ SYSE’:? 6?“? Ak kyI)
N(H) S(O) (O ( eliah; %lkvlkﬁnyla@ylo cyeloglkpix ¥y jpcycldaliionyl; and; e=0)RFKy! or gnd each
of said aryl (%59' Y thio, daryl al kyl,_may_ be substituted with one or
nor e hal ogen: ff%%ﬁrﬁwc ic ging; dn @nﬁgﬁ%ﬁ%@r%&“érﬁ%%mr@gh@wmxﬂ ocyclic
or thi ohetergﬁmglth@e@ﬂ ng each unsubstituted or substituted with | or nore

hal ogens; each, e and R21 is independently selected fromthe group

_consi sting oRt’ His leﬂePPBdelﬁkasﬁlectedﬁthﬂml gmuylcons@ﬁmg&fafﬂ k@n,ylalkﬁr Wi C3-to0
cycl oal kyl ; = aI ke O) R 12. and R22 is

i ndependent | %/iﬁgréﬁ (1{?31@-1 e¥- %}Oépﬁ};i agg argmg}qocng%res@pa 18

al koxy; Nmﬁxmmmugﬂmﬁﬁnﬂo%r&mqh&aéﬁyl and C4-to cycl oal kenyl; each R 3

and R24 is |ndemdently sel'ected from the group the group consisting of
H Cl-18 al Ksach RyhaprdRn isindepandeptly seliated fromethh@rowi ¢dnsiblingf otOH;:@rLlsf orma

saturated h i€h t eroc I s opt a ) ted wth CH
or aryl or e1"\!hoﬁeﬁfaecrzl @é%% ‘laéﬁlgh&ﬁ%cy(‘} Ll&'g ¢‘§’0§5§‘¥§£ g sel ect ed
fromthe gr can[:anunmad:ldtmsﬁtgle(lfnkétfthl'dw F@Iao&ﬁaoxﬁll%ab tHegeof0 cycl oal kyl C5. 1o
bi cycl oal ky&w@ 1lo- cycl oal kenyl C3.8 Cycl If( )y-C1-3 al kyl; aryI 5-

or 6-menber A indepcidently: seleqtesd fremthe &Oluiqudwmg af II‘S; I(&nyhlkyh,ndz g€ac h of

said C118 algigyhv1- P
C3_10cycl oal ken% =2 I&CE%%MB c‘;}%laﬂ!of%yl S:’ jlgy@;ﬁyl “hr?éfd@lkylo Gi-wycl oal kyl
i's optional Icyclealhsuyli Wlaggl aycloblkinyl4 HafogeRC OB C(BL @q@l 'WR"’:OR@:L @Cp%koxy,

hal ogen, y and O and heterocycllc ring havin to 7
carbon at onég@f’l]étyg %%T(ﬁﬁlzﬁegﬁﬁ)& onsHar@=O)NGLQ) ,alkyl), N(H)S(O)(O)(CM
alkyl); aryl; aryloxy; arylthio; and arylalkyl; and each of said aryl, aryloxy,

-arylthio, arylalkyl may be substituted with one or more halogen; hydroxyalkyl; 5-
or 6-membered heterocyclic, oxyheterocyclic or thioheterocyclic ring each
unsubstituted or substituted with 1 or more halogens;

- each R* and R? is independently selected from the group consisting of H; Cy_1s
alkyl; Cpg alkenyl; Cas alkynyl; aryl; Ciyg cycloalkyl C4 10 cycloalkenyl

~ C(=0)R'%; and C(=S)R'%: |

- R%is independently selected from H; OM; Ci.z alkyl; Ca.13 alkenyl; Cy.5 alkoxy;
NRZR*. aryl; Cs.;0 cycloalkyl; and Cy.q0 cycloalkenyl;

- each R¥” and R* is independently selected from the group the group consisting of
H; Ci.g alkyl, wherein Cp3 alkyl taken together with N of R? can form a
saturated heterocycle, which heterocycle is optionally substituted w1th OH or ary!
or an amino acid residue;

- each R® or R% is absent or is selected from the group consisting of of H, Cy_13
' alkyl; Cs.10 cycloalkyl; Cs.jq bicycloalkyl; Cs.1ocycloalkenyl; (Cs.g cycloalkyl)-Cy.3
alkyl; aryl; 5- or 6-membered heterocyclic ring, such as pyridyl; alkylaryl; and

- each of said Cias alkyl, preferably C;4 alkyl, C3.10 cycloatkyl, Cs.jocycloalkenyl,

4c




‘'or S(O) 2 separated fromthe imdazopyridyl ring nitrogen atomby at |east 2
heterocyclic ring carbon atons.-, provided that either R25 or R26 is

hydrogen, typically R25 or R26 is cyclopentyl -or cyclohexyl; provided that
| the_compouls exloatiulhpC]f kit CEbicouoRRM is ShidiTly syl 15€! ect ed

n is selected fromthe group

from (=0, (:S%-f apnd (=I~TR27); a
consi sting off ,eaeﬂ-Ofa&?ralanL, G3alkox s yhelogain,KgH; Ol G ybenzys yaido@Hk wh - Cl . -6

al kyl; aryl; L I somer_or .solvate thereof, qr
. phar maceut i c’glétlgs)cggic/éelgljtlé;%{véngg%fo?ﬁ ?%@0#1255?‘?5 W‘?@‘%@E gﬁtamé?ﬁbsc‘?? gt ﬁ@?)e is
. provi ded andoofS(Ojyi stpacfed, from] Pyrinddnopgadyl Wil ¥ro8én hRIIMBY3at(Bhst 2 R5 Res
R4 NY-R N tX~cEi Res R2 (A) wherein: the dotted Iiﬁe_s, R, R2, RS,
R4, R5, R25, 1(IS8YHCHRE varopAomes proidedi that eidkgpdRT aroR™f isrimdregepz) in
claim 11, andyp@iyiRSs 26 k r.an i.Somer or g.solvate
t hereof, or gp;)ha)r( macgpﬁi gﬁcﬁggtgg%ﬁ%’fege_ 81.1 %W’%%% g’&* {f‘%‘?%‘iﬂi‘f"{“ﬁg 1?)rovi Sos
that, in forsbsttuted)at RCadr RfecithabR ot RibistselReted fom E0n, ES),andi=Rrahi cycl o
group, nore rticularly not 5- thia-I-aza-bicyclo[4.2. Qoct-2-en-8-o0ne;
and with theﬁgr oviso that the im dazo[4, 5-c]pyridine derivative is not one
- of 1 (b) [5-K4i§ tedevtabpamithe profib cihd@dm@ldt P&l PYid A 2 am ne;

. (e) (i) 5-(4-chI10ro henyl ng%hgil%;jbga% pI péroﬁéﬁﬁfg%%'ﬁ% S%Hﬂrﬂ%gﬁm a%o[ 4, 5-
c] pyri di ne, walerkarg dallylairylyandmilatkylide salt; 4d t' :ti (c)(ii)
5= (4- chl or oRPERYMER B arvide el Y h B S ally Ao bl S remuet

- In a second aspect, there is provided and of imidazo[4,5-c]pyridine derivative of formula (A),

A)

wherein:
- the dotted lines, R, R% R%, R%, R, R%, R%, X and Y are as defined with respect to
formula (Z) in claim 1, and,
- YR'is not hydrogen or C,_g alkyl
or an isomer or a solvate thereof, or a pharmaceutically acceptable salt thereof,
with the provisos that, in formula (A): |
(@)  the substituent R! does not form an azabicyclo group, more particularly not 5-
thia-1—aza—bicyclo[4.2.0]oct-2—en-8-on\c;
. and with the proviso that the imidazo[4,5~c]pyridine derivative is not one of:
(b)  [5-(4-fluorobenzyl)-5SH-imidazo[4,5-c]pyridin-2-ylimethylamine;
(c)@ S-(4-chlorophenylmethyl)-2-(piperidin-1-ylmethyl)-5H-imidazo{4,5-
clpyridine, including its dihydrochloride salt; |

- - -
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2-[2- (4-
-NZ[ [.2E [ 2??@

- conposi ti

formula (

i mdazo[4,5-c]pyridine; (d)(i)
5-(2-piperidin-1-yl-ethyl)-2-(4-hydroxyphenyl)-IHim dazo[ 4, 5-c] pyridin-5-
ium bromde; .(d)(ii)
4-15-(2-{4-[bis-(4-fluorophenyl)-nethyl]-piperazin-I-yl}-ethyl)-SH
i mdazo[ 4, 5-c] pyridin-2-yl]phenol; (d)(iii)
4-15-(3-{4-[bis-(4-fluorophenyl)-nethyl]-piperazin-I-yl}-propyl)-SH
i m dazo[ 4, 5-c] pyridin-2-yl]phenol; (e)(i) _

{ym 4ai ST kg de; (e) (i)
) Nﬁ? Itojrﬂl %E%ﬁ?olﬁ&dﬁ 9%?'3%3(3[5‘25%’9 %ﬁ’%%a?‘&ﬁyié‘le}ﬁﬁ )e tgtlget yl]-Nz-i sopropy
- gl yci namidezo[4eylnyidye; o .
e L2 L2 DAY s P op aiaa o d Y Gl hedy B Sdori S s R -
N - [ 2- [ 2- (idm"BRé&hReY phenyl ) - SH-i mi dazo[ 4, 5-c¢] pyri din-5-yl]-acetyl]-Nz-
i sopr opyl gl ycinamde. In a third aspect, there is provided a pharmaceuti cal

b Hpldr @r Hglbis-ofssophenyBanetbyl]-paraio ol aetiyh-Sbhar naceut i cal | y
accept abl LId t herefor.e. In a fourth aspect, there is provided the use
SR 20

of a conp _ ( Pn the preparation of a nmedicanent. In a
fiTeh aspelii) WoKs. b @AdRephenFRRIRYIL-pRRHRI1 §ERAORYS.SHROTDI Ned or.
sequential use in the treatnment-or " prophylaxis of "an antr-viral infection,
conpri si n§nidazof4Srdpwidingrdlpbemdound(s) according to clai m 10; and (b) one

f i 0 th eat [ hy,| axi f iral
't et onCOR Be SR s SR BB R b or s, i1
propor t i o@D Pﬁﬁ[aﬁz—tilniﬁfophérﬂg—ﬁﬂl—‘iﬁiﬂﬁ&qﬁ@ﬂ-bﬁ;yﬁaﬁﬁs“ﬁﬂia@etg,i]qq?sﬁbgmwp at ment

or prophylaxis, 4e Disclosed is the use of imdazo[4, 5-c]pyridine
corrpound%_l&%m@mtqei/i ral conpounds, nore particularly as conpounds active

A S YR e, 21O (PSSR A R0 S B PR et 1V RGP

R5 R25
glycinamide;

(e)(iv) N?‘~[2-[2-(4-meth0xyphenyl)—5H-imidazo[4,5-c]pyridin-5-yl]-acetyl]—NZ—
isopropylglycinamide. ‘

In a third aspect, there is provided a pharmaceutical composition comprising a compound

as defined above and a pharmaceutically acceptable carrier therefore.

In a fourth aspect, there is provided the use of a compound as defined above, in the

preparation of a medicament.

In a fifth aspect, there is provided a

. composition for separate, combined or sequential use in the treatment or
prophylaxis of an anti-viral infection, compd%ing:
(a) one or more compound(s) according to claim 10; and
(b)  one or more compound(s) effective in the treatment or prophylaxis of
viral infections, including Flaviviral or Picomaviral enzyme inhibitors,
in ﬁroportions such as to provide a synergistic effect in the said treatment or

prophylaxis.

4e




RA NR Ra XN NR6 2 4f WO 2004/ 005286 PCTBE2003/000117 (Z) wherein: -
the dotted |ines represent an optional double bond, provided that no two
doubl e bonds are adjacent to one another, and that the dotted |ines
represent at least 3, optionally 4 double 5 bonds; - R is selected from
hydr ogen; aryl unsubstituted or substituted with one or nore R6,

het erocyclic ring unsubstituted or substituted with one or nore R6, C3.10
cycl oal kyl unsubstituted or substituted with one or nore R6 and C4-1o0
cycl oa ' L ot it ! An@¥irdldongdindd, GmoreY i S
_selectgﬁgg%%ﬁﬁgﬁgQS%%E%1@%%2?§%$h o?ﬁg(gﬁﬁg?gm%gﬂd,.q; S(Cf??nNRll; and a
di val epasticubiltyuss @bmgowmidsunt et agairtse 8V RVPICV anddgoxsnckivisusm stigh gasgsiondc o
hydr ocar Qon ﬁrOﬁg ogkz?nally i ncl uding one or nore heteroatons in the main
chai n, '@ feEehgfelobat *bei ng selected fromthe groups consisting of 0, S,
and N, such as C, .6 al kylene, C2.6 al kenylene, C2.6 al kynyl ene,

-Q(CH2) 1-s-, -(CH2)14-0O(CH2)14-, -S-(CH2)1l-5-, -(CH2)1.4-S-(CH2)1.4-, - IS
NR11- ( CH2) 1-5-, -(C}Q)lﬁﬁbwT-(Ckg)14-and C3.1 cycl oal kyl i dene; Each R2 and
e is independently selégted fr the group consisting of hydrogen Cl-1s

al kyl ; C2-19 al keflyl ; CR-18 Jkynyl; Cl. 18 al koxy; C1_18 al kyl thi o;

hal ogen; OH, CN; =< NOF="OE3; hal oal kyl; C(=O R9; C(=S)R?; SH, aryl;
aryl oxy; arylthio; atylalKkyl; & —f—Rydroxyal kyl; C3.1 cycloal kyl; C3.10
cycl oal kyl oxy; ,C3: 10Neyciodkkyl t hi o; C3.10o 20 cycl oal kenyl; C3-10
cycPoaIkyﬁyI;RS“ﬁx 6 me -ereo\hgterocyclic,'oxyheterocyCIic or

t.hi ohet erocyclic ring; wheR*%

Do, one of R25 or R26 is different from
hydrogen, either R2 gr "R4 is selected from (=0, (=S), and (=NR27); - X is
‘selected fromthe group consisting of a divalent, saturated or unsaturated,
‘substituted or unsubstituted Cl.C o hydrocarbon group optionally including
one or nore heteroatons 25 in the main chain (provided that the heteroatom
is not linked"to N of the nucleus), said ’
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het er oat ons being sel ected fromthe group consisting of 0, S, and N, such
as Cl1L.6 alkylene, (for exanple -CH2-, -CH(CH3)-, -CH2-CH2-, -CH2-CH2-CH2-,
- CH2- CH2- CH2- CH2), -(CH2)24-0O (CH2)2a-, -(CH2)2.1-5-(CH2)2a-,

- (CH2) 24- NRABoogaddZgs2a-, Ciao cycl oal kyli dene, C2-6 abkegyieHmofisuch as
-CH=CH CH2-), C2.6 al kynylene; 30 - m sanyintegerfromXo2; - R3 is selected
fromthe group consisti@S of aryl; aryloxy; arylthio; aryl-NRl-; 5 or 6
menber ed het erocycli c, yheterocyclic or thioheterocyclic ring;; and each
of sai dwhéryh: aryloxy, arylthio, aryl-NRl-, 5 or 6 menbered heterocyclic,

oxyhet erocyc|ic or t hi ohet erocycl lc T tj onal uted with
one or motE deiied linesrepresens ap guiigma] ugngS? &86@2%“&#‘%% Bbo117
oxycycl oabi¥lenOio dnbhifilies)| falthatthe Meaﬁn&weﬂr@@hmrneﬂst wdphoﬁanﬁ 4o@ME SO t hat
the doubl e bond cannot be adj acent to a nitrogen; Hwth the proviso that

if ¥is aRomdskyl ene, an al kenyl ene or an al kynyl ene, then X conprises at

| east 5 cqt t}geﬁ@&éanﬁam hya%geé dﬁBﬁ&ﬂﬁﬁéd' & aﬁgtﬁ%@dmfhr&m sh@o RUP
consisting o ydrogen; "C, I's kyI al kenyl . C2-1s al kyayl; Ci-1s

al koxy; chetm@cmhkwngnm@ubshwedg@hs te@:lwthl\m onmPRSR’, (R@ cydlealgdl ky ! ;
(=0 R9;

hydr oxyal T’l@@eﬁﬁbgﬁ%ﬁ Wﬂ{l%%é%mi% %@oa‘f’ %d@eﬁ&%%%%%ﬂgél kyl thio
C3-10 cyslllhsaﬂuteémytlhonmmcre cl oal kynyl 5 or 6 menbered heterocyclic,
oxyhet ero ycllc h erer C|I h

i nd&perdent lgcéﬁ%efmf%% %F cf’ﬁﬂ ﬂﬁoﬁ% gg?ns |n’g§ ﬁ ’ﬁ‘%r %ggﬁﬁk&]fh

C2-18 al kemfrhtedC& nsatusatedy | subitattd al kosupstitiied 16;.Clo kyhydromarboﬁ?,groap
cycl oal kyl ,

cl oal ken C3-10 cloalk al ogen;

NOR; NR7R8P “%é%“%é‘%%&?‘?&ﬁ m"%éte%‘fﬂ in i Xm%P{’} toat ?‘SS/I""S‘Q
?r yI t hi oI lsaécyddgkdﬁyﬂlr gﬁmyé ainkyﬂlwc( (Sphndiﬂi;éduhlyasacl mmlh@ﬁz(yi.g)alke&ylﬁﬂxeal kyl t h: 0
optionally a benzylt rocyc eterocyclic
or t hi oheCes aikyRsiieng, HQG o t:zr( z}w'g’?@fz Hkyg'% A5 e a@i‘c Bﬁjs a'rw
aryopxy, W‘I(tdn s a(mzﬁ4m,-(@mﬁlﬁdxﬁxdgwcx(mpmﬁal ly a oxybenzyl),
aryIaIkyIthlqR mgf jonally a benzylthio), 5 or 6 nenbered heterocyclic,

c

oxyhet er o& R* 1sripdapardently. yeleated $romAdhe group gonnjsipg of AViEoren; G-Bpt i onal |y
b | | d
substi t ut Ql@ylwd(li} alkeRYi; 09 53%1184121 Céfgaé%f&oﬁ ?p%@mﬂﬁ 269&‘»‘3@?{1@1‘}3 Nosel ecte

fromthe gro onsi sfl n 0 al kenyl aryl; C3-10
cycl oal kyNR O sdpisiabial Ig dploelial: IG6HOIR; G(—‘@)Mﬁfiea@h anglowy:ceyline; arlalig; Crig( =O) R12:

't or nat | PGl 6 R Bob BRI T, S ER O D T, oA OBt Are™
at t ached, cxdoutiiend; Caio cycloalkynyl 5 or 6 membered heterocyclic, oxyheterocychc or
thioheterocyelic ring; or, when one of R* or R® is different from hydrogen, either R? or
R* is selected from (=0), (=S), and (=NR*");
- Xis selected from the group consisting of a divalent, saturated or unsaturated, substituted

or unsubstituted C,.Cy¢ hydrocarbon group optionally including one or more heteroatoms
25 in the main chain (provided that the heteroatom is not linked to N of the nucleus), said
heteroatoms being selected from the group consisting of O, S, and N; such as Ci
alkylene, (for example —~CH,-, -CH(CH3)-, -CH,-CHy-~, -CHz-CH,-CHy-, -CHz-CH-CH,-
CHp), -(CHapp4-O-(CHolpam, -(CH2)4-S-(CHo)oa~, -(CHz)24-NR'’-(CHa)ou-, Ciao
cycloalkylidene, C,.¢ alkenylene (such as -CH=CH-CH;-), C2. alkynylene;
30 - misany integer from 0 to 2;

- R? is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR'-; 5 or 6
membered heterocyclic, oxyheterocyclic or thicheterocyclic ring;; and each of said aryl,
aryloxy, arylthio, aryl-NR!-, 5 or 6 membered heterocyclic, oxyheteroeyclic or

.- thioheterocyclic ring is optionally substituted with one or more R'7; Ci.i0 cycloalkyl,




forma 5-6 menbered heterocyclic ring; - Each RO and R18 is independently
selected fromthe group consisting of HL OH C-18 ; aryl an 25 al kyl;
C2a8 al kenyl; C3-10 cycloal kyl; C4-1o cycloal kenyl; C.,8 al koxy; NR ORle
am no aci dvo emivdosessl | nked t hrough an am no group ther eof/Beze0F@eh7R' and R
I's independently selected fromthe group the group consisting of H C,.,8
al kyl; Cl-18 al kenyl; C3-10 _cycl oal kyl; C4-10 cycl oal kenyl ;. aryl; C(=0 R12;
5- 6 menberBHyClebel SERCIPa b ey 26dhe BoyiaR b R eIt PFiYugh
car boxyl  gLuPbe fifsceRfto a Rffror erl;?}?wiﬁmb?ﬁﬁzﬂ%rmmmaﬁﬁigrehe,%fan@ﬁméﬁee group
consisting of H Cl1-18 al kyF; ~C2-18 alkenyl; aryl; -1o cycloal kyl; C4.,0
cycl oal kervy ra alkynylepe ibera® comprisss etlenst J ¢acban #9MHugh an anino group thereof;
6 WO 2004/ G - ] IS d. ndapgngent | y
fxi’f%?%@é%g&(&;fﬁﬁz&%%&QQP&Ee %F%Qogfsﬁ?%Bg Fg%ﬁ%éntzdl.% araAnesn

selected fromt group consi sting - 18 al k,egyl ;oaryl;

C3-16 cyclabenyy ICrsCAkWOL ok alitokEnGl-rs Aiytiortalogeay QHRECDE N AR'BG aci d

residue |i d reugh-a - hexylnogreup,..ther . ?‘;ﬁﬁ F&%E?E}md R16 is

i ndependergvfﬁf}’ s%ﬂ%%ﬁégjfpgﬁt é%%gbl%ﬂc%kgi seﬁa%’éy’o ;EL’C : al %/'fs; C2. 5

18 al kenylhydie2yaiglal Gany kyclealkpl; G3o 10ydgadhybertyk y Cs-1Chytioakyldioalkenyl ; an

am no acid_residu i nked .t hr gugh carboxvl . gr .t h f. -wR19 is

i ndepende®#! %‘VEC(E%}H QP’EISM' grocgu I%eggbse fe\ét ?%‘88%11@1; g’élg‘?tF@c%ﬁllﬁy%,

pr ef er abl yhiChet@ocyalikyutg, C2_13 al kenyl ; C2-1s al kenyl; Cl-18 al koxy,

pref er abl 14, al v, .G -1 Kyl thi O . lo cycloal kyl : C4-10

Pycibar repst Rend B%5 nsamiesily Hetid el erud SRisisdas o WedroRe oo oora,

hfi'koi'i') Kyl ?dkﬁ;?@)xﬁaﬁwl enyl G@sﬁﬁ%ml ; 'r]yl'@*dlz.;acéll’é@lhﬁl((f?is Glkgtsy; Gla.na?d@bib%& CL(CL. 6

al kyl); aryl;_ aryloxy; ar lQ; aryla .. and of  said.aryl,

aryl oxy, &r§ealkanyl onfs ogyripplkyrylihalodeny Qﬁm»ﬂ&;ﬁﬁﬁ%@ | %@ﬁ%&

part ! cul aldaioR HERIR'SUSHS iyl labflod Lfyichiol aRAIRACESTalkyigT @ptictlltylas 5 or ©
clic, e

menber ed heterocy oxyhet erocyclic or thioheterocyclic ring _each

unsubst i t @xEnad); saydakkyithie Qrtignally B Benzyithia); k|05 o aembezed. heteregyclion and R21

I s indepe :hes gr hatid f kyl ,

pr eflgr abl &Q@&%&(gﬁf&yﬁ?&%@ﬁ}&ﬁ%&%%ﬂ, gﬁ&lgﬁﬁ%}?gﬁngr i%éh (%;%%tﬁ(izﬁcl:’l oal kyl ;
C4. 10 cyclandddye naryithio,Casbiil2, rA 2{opfiomlly s aji wdesaadhnanyialiydthiect ed from
H OH Cl X enyl Xy : 1 10

cycl oal kyﬁ(éptf%k@) 1"0%3%’[‘@%‘*5kewny?ﬁ @ B  HeterotVHS RotyhetddyctidSor

: thioheterocyclic ring, Ci.15 hydroxyalkyl is optionally substituted with 1 or more R, .

- EachR’and RYis independently selected from the group consisting of H; Ci.g alkyl; Cis
20 alkenyl; aryl; Cigo cycloalkyl; Cajo cycloalkenyl; 5-6 membered heterocyclic ring;
C(=0)R'%;, C(=8) R** ; an amino acid residue linked through a carboxyl group thereof;
alternatively, R? and R®, together with the nitrogen to which they are attached, combine to

form a 5-6 membered heterocyclic ring;

-  Each R’ and R'®is independently selected from the group consisting of H; OH; Cis

.25 alkyl; Ca.js alkenyl; Cs o cycloalkyl; Caip cycloalkenyl; Ci.ig alkoxy; NRPR!é aryl an
amino acid residue linked through an amino group thereof;

- Each R' and R" is independently selected from the group the group consisting of H; Ci.1
alkyl; Cy.1s alkenyl; Cs.y0 cycloalkyl; Cy.i0 cycloalkenyl; aryl; C(=O)R12; 5-6 membered
heterocyclin ring; an amino acid residue linked through a carboxyl group thereof;

30 - RYPis independently selected from the group consisting of H; Cy.;3 alkyl; Co.is alkenyl;
* aryl; Cs.jp cycloalkyl; Cayg cycloalkenyl; an amino acid residue linked through an amino
group thereof;




20 - Each R23 and R24 is independently selected fromthe group the group
consisting of H Cl1.13 alkyl, preferably C2.3 al kyl, wherein C2.3 al kyl
taken together with N of R22 can forma saturated heterocycle, which

het er ocyclweo basogsbdconal |y substituted with OH or aryl pefpasbes#ein0 acid
resi due; -Each R25 or selected fromthe group consisting of of H Cl-18

R26,
| kyl al | k
gl czcl odl ekéﬂCL% Vd?‘f?ﬁ?’lg@%b'l Scleftéga&@ecgrg% @F’ft%éf t}?a %arsww? Gryl, such
as phenyl ; ak@ﬁylﬁaryp@%r@aomlecpﬁwblbakéﬂynq:(-@}wh GASSRM; iafl wnincadelay | ar y!

such as benzyl: and each of said 18 al kyl, preferably Cl14 al kyl, C3. 10
cycl oal ky| residve linked ghyoueh g cabor grogp;@egeogyd oal kyl)-Cl. 3 al kyI Cs-1o0

bi cycl oal UPEEre GaBy: BME& ﬁ')ﬂnth SR&i¥ingl oF ERIRY %!]@U
substi t ut E%JCV\AR? 1-4 of 1mdeegc #Se ! Kyl @é}g‘iﬁ) al kgxy, |'8 300£C|420—I

oxybénzy! , 1s alkenybrEa-1apilynvétasio Sy-o QYéIOﬁJlng qarawﬁl'galsenwb an Wfd TEeigHAs,
f bI t wh t he het t S,
pre era y %gqc%amw%ﬁéefc ring erein e heteroatons are

S(O, rate i m dazopyridyl ring nitrogen atom by at
| east 2 heR mﬁqiendenﬂquc@@rmﬂmgm@ conpisigng efddt Gihaalke; Pﬂq@rabm&-@r R26 is

Eggggggé/%ég’lqallsl egﬁqﬁféid&g’ﬁr d\)f%’ﬁ%&pﬁé &b}}%he cggpo\}ﬁ %st i tuted

at R25 or ;Rﬁﬁcloaikylhéx.ml?acloﬂkdagl G0 sylaatiyeyl; halogan( ©0F; CN;I9P2; Nl ,—NR2 );

cyeiBal kyroSfeidadh PRI GRER, SRR, Bl NEHIRION s fﬂkﬁ
benzyl . 5 dojlsckyisHd aylthid; narjzlalkszlﬁ onl- eaplpyoflsdidna-yl;cmﬁoxmchryltmmamlah@bor di ng
Lo the sencl Sl £IbRY et KoL Lesnand 3, COMRYTS, BLSCLfl 19 gt he ooner
i somers t hgueRkalkfl; B2& 6 Bemb¥ied HeRrofyclic, MxPheReseyclicOor2 tlidheterocyclic ring
each unsubstituted or substituted with 1 or more halogens;
15 - Fach R and R i independently selected from the group consisting of H; Cr.is alkyl,
preferably Ci.¢ alkyl; Co.is alkenyl; Ca.pg alkynyl; aryl; Csap cycloalkyl; Ca.qo cycloalkenyl;
C(=O)R", C(=S)R'%;
- RZ is independently selected from H; OH; Cj.s alkyl; Cpip alkenyl; Cjq alkoxy;
NRZR?,; aryl; Cs.10 cyéloalkyl, ; Caa0 cycloalkenyl;
20 - Each R® and R* is independently selected from the group the group consisting of H; Ci.1z
alkyl, preferably Cs3 alkyl, wherein Ca3 alkyl taken together with N of R2 can form a
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an

amino acid residue;
- Each R® or R%, selected from the group consisting of of H, C, 18 alkyl, preferably Cy4
25 alkyl; Cs.10 cycloalkyl, such as Cs.ig bicycloalkyl; Cs.19 cycloalkenyl; (Cs.g cycloalkyl)-Cy.3
atkyl; aryl, such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl,
such as benzyl; and each of said C,.;s alkyl, preferably C,4 alkyl, Cs.19 cycloalkyl, Cs.qq
cycloaikensrl, (Csz cydloalkyl)-C;-g alkyl, Cs.1o bicycloalkyl, adamantyl, phenyl, pyridyl
and benzyl is optionally substituted with 1-4 of each of Cy; alkyl, C;s alkoxy, halo,
30 CH,0H, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably
a saturated heterocyclic ring wherein the heteroatoms are S, $(O), or S{Q); separated from
the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms.
Provided that either R¥® or R% is hydrogen. Typically R® or R* is cyclopentyl or




wherein: the dotted |lines represent an optional double bond, provided that
no two doubl e bonds are adj acent to one another, and that the dotted |ines
repr esent g}(ﬁo ?st optionally 4 double 15 bonds - R is selected from
hydr ogen; {3%8bstituted or substituted with one oPCFABEW0FE0IT

het erocyclic ring unsubstituted or substituted with one or nore R6, C3-10
cycl oal kyl cyumjaspﬂotru&ceﬂham tigdasipold BChuwititdledon ®*06r KUY €ittep RABERCH. 10

cycl oal ken¥ u gd or subt;stl uted with one or nore R6; 20 - Yis
sel ected f %l p{ bt g5 819 a single bond , 0; S(Om NRLL; and a

di val ent, R§’alsu§s?éc&>d Bém URS atkdlipaéRistitd BS H, t €t £ AL, ONFURIohlkE §d;.f1_Cl 0
hydr ocar bon ﬁrouF optlonally |nclud|ng one or nore heteroatons in the main

chai n, sai & el gk agylalkd) exchagbeogdm t he groups consisting of 0, S,
and §; such as Cl-6 al kylene, C2.6 al kenylene, C2.6 al kynyl ene,

-Q(CH2) 1 S:HQ ) CH2 5- (CH2) 14-S-(CH2) 1. 4-, -
25 NR' - c@iﬂ“& dﬁﬂ%&% f%ﬁé fog,” ‘%9?&!’ Sk, wpigho ACRYingrfe; tEracgemzaland
"R is |ndembldiﬁ{&1{yc6@é 6aedtd I r It !

al kyl; C2.,8 al kenyl; g 18 al kgﬂm%&ﬁlgagdée?@g%j t%’CltﬂlgB%Tengpé'?tg aF%gen;
OH.  ON: i Rﬁmﬂymablnéaléﬁasqdyates CRutOnRe; is@peSKR9cofSH, aryl ; aryl oxy;
arylthio; arylalkyl; Cl1-18 hydroxyal kyl; C3.10 cycl oal kyl ; C3. 10

cycl oal kyl oxy; C3- 10 cycl oal kyl t hi o; C3- 10 8 WD 2004/ 005286

PCTBE2003/ 000117 cyclwal kenyl 55 C3- 10 cycl oal kynyl; 5 or 6 nmembered

het erocycl’i c, oxyheteripcycli cRor -thioheterocyclic ring; or, when one of
R25 or R26 is diff: frogfhydrogen, either R2 or R is selected from’

(=0, (=9), and (=Ng2); s sel ectpd fromthe group consisting of a

di val ent, saturatedlor ufjsat L,;a'an—Bubsti tuted 5 or unsubstituted d-C10
"hydr ocar bon Lou el i ncluding one or nore heteroatons in the main
chaim (provided tthat the hetar Batomis not linked to N of the nucl eus),

said heteroatons being sel ecREd fromthe group gonsisting of 0, S, and N
such®as C1-6 al kyl ené, (for exanple -CH2-, -CH(CH3)-, -CH2-CH2-,

- CH2- CH2- CH2-, - CH2- CH2¢AH2- CH2), - (CHR2) 2-4- O(CHZ)Z 4-,

- (CH2) 2- 4- S—(C|—|2)2 4-, -(CH2)2-4-NR1-(CH2)2-4-, C3-10 10 cycl oal kyl i dene,
C2. 6 al BBfitene (such as - CHECH CH2-), C2-6 alkynylene; - mis any integer

fromOto tBe doueﬂiﬂnes&e;&eéeﬂ%&qmsﬁa AohH1EbEHIOHBvIas  dhtlo M6 dubRMhds RE Y| OXY;

arylthio; aryl-NRLO-; 5 or
adjacent to one another, and that the dotted lines represent at least 3, optionally 4 double

15 bonds;

- R'is selected from hydrogen; aryl unsubstituted or subst:mted with one or more RS,
heterocyclic ring unsubstituted or substituted with one or more R%, Cayo cycloalkyl
unsubstituted or substituted with one or more R® and Cy.10 cycloalkenyl unsubstituted or
subsututed with one or more R®; , .

20 - Y isselected from the group consisting of a single bond , O; S(O)m; NR''; and a divalent,
o saturated or unsaturated, substituted or unsubstituted C,.Cyy  hydrocarbon group
optionally including one or more heteroatoms in the main chain, said heteroatoms being
selected from the groups consist_ipg of 0, S, and N; such as Ci.¢ alkylene, C,.4 alkenylene,
‘ Ca. alkynylene, -O(CHy)1.5-, ~(CH2)14-O-(CH2)14-, -8-(CHa)p-s-, ~(CH2)14-S~-(CH2)14-, -
25 NR"'-(CHy)1.5+, -(CHz)14-NR}'-(CH,)14-and Cs.10 cycloalkylidene;

" Each R? and R* is independently selected from the group consisting of hydrogen Cj.is
alkyl; Cyp alkenyl; Cz.35 alkynyl; Cy.j5 alkoxy; Cy.jg alkylthio; halogen; OH; CN; NOy;
NR'R®; OCFs; haloalkyl; C(=O)R’; C(=S)R’; SH; ary); aryloxy; arylthio; arylalkyl; Cy.1s
hydroxyalkyl; Cajp cycloalkyl; Csyo cycloalkyloxy; Caae cycloalkylthio; Ca.y

.




menber ed heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each
of said aryl, aryloxy, arylthio, aryl-NR1O-, 5 or 6 nenbered heterocyclic,
oxyhet erocyclic or 15 thioheterocyclic ring is optionally substituted with
one or noreo Rbdmosedd- 10 cycl oal I ryl, oxycycl oal kyl or pthisesissboeabkyl ; C4- 10
cycl oal kenyl wi th the proviso that t he doubl e bond cannot be adjacent to a

ni trogen; h 1 f X is,an, al kyl ene Ike | ene or an
“al kynyl eneCYCYMﬁﬁ(en@ %ﬁ’p ié@‘y@t : Isegtrs @C%B?%%ﬁetﬁ% }ﬁ‘irsfl, ﬂgl %cyﬁ: d&endent | y
SlelkeCt IEd fmmmﬂoley@b oing, cxpwhdnsdnk pg R ol tﬂﬂﬂ‘frﬁntffao#mycm%ge?u pitHe2R1G 20
al kenyl ; .18 a 1- Cl1- 18 al kyl t hi o; hal ogen; OH CN,

NO2; NR7 %Eéﬁkgﬂg a@%(:% C(=S)R9; SH, aryl; aryl oxy;

ar y| t hig; Kﬁé’ﬂc&bﬂéﬁ Erom@e bdfﬁfs@@’(ﬁi K¥ivalefeSsahiRated/ ol &@itﬁﬁé{cd s@gs'tﬁaﬁed
kylthio C3-10 cycl oal kenyl ; C3-1

cycl oal kyl oxy;
cycl dal ky n%“m‘%’sfa%“eé %émé?%ﬂcalml@%w@tlwl m@#etgétﬂe@yetorechetﬁmatoms

t hi ohet er om\ed ingin! dnkig (F ided ﬁﬁ@hue%te?&%rﬂs%dt Méﬁ%ﬁ@%@%@ﬂu\f\eﬁﬁl ﬁﬁi ed from
t he group consisting of hyd rogen Cl-18 al kyl

al kynyl ; CEtereptapbsys seiectads famk het gpup, casisine of €, chl 0| N; eehw Clﬁ

cycl oal ke K

hal oal kyl %&r_o@{m E( —C?%l t&Hgthg aé%’qéﬁz" i @%Cﬁ%hﬁ:ﬂgﬁa Fféu yI

aryl al kyl leytz)( o HamalOHEHa z4exy6’éfhiz)al“$-(c%ﬁzy4hal @Hﬂm—UR( dﬁﬁzbm-al ICy )@

benzyl t hi g C Y& L 0, clic or

t hi ohet er o%’yc%k@jdrelﬁ?i Q%E@gm& (ré%%ya(% CFH sztd gé%%% d aryl, aryl oxy,

arylthie, rangdnalmtggerframﬂtaﬂkyl oxy (optionall y a oxybenzyl), aryl aI kyl thio
optional | r d tero lic Jte er clic or

P herard L ea?‘}/r?'é’fn @‘tgl%‘l’h%?&fdwg‘%ek%}?‘ g 0f gty oS i th 1

or nore Rhﬁemtﬁ:réﬂ&e&@&%mBE%tWBEZ&QBfoﬁﬁ&&:&thc nEQ,@ Ianchaoaruﬂ sEﬂ a8,

i ndependentl.y sel ect.ed fr $h roup consi sti 1s al kyl; Cl-1s
al kenyl : %/ 1%6 ml %r& Rerg T‘dts) e th°5° %

F;D

1@ dOl‘

het e 0CyC|thﬁhét¢r6@schc %g@) B Qona@& sWstifoled mﬂaran@rast r;sshr@qet‘d (5,% leg1Galky Nk ed
, together W th

through a carb group aﬁg'eOf alternatively, R7
the nit rog‘gﬁcﬁc ﬁ@ip k Gatre crcipatienyd vithitheprogiso §1af Be dogble bendnenper ed
het er 00y0|da§ndi b@m&mta alﬁﬂm@asi Iﬂ‘aﬁhﬂﬁ dt%%m?a@ﬁ%tslaﬁ aﬁé%te%etaﬁ%ﬁe eaet he group

consi sting of al ky 18 al kenyl ; o cycl oa C4.io0
cycl oal kemymﬂaﬂﬂ@eéh%&yemmesﬂﬂ@st Beappongipmsam no acid resi due I i nked

t hrough_amsagiiff gfaehth {defed%om theE%‘BEi?SB%rQ ﬁﬁ'%]pﬁhydrg lepapgew |y

selected fromth ropt e group ¢
20 . alkenyl; Ca.g a.lkynyl Ci.1¢ alkoxy; Ciys alkylt}no halogen; OH; CN NO; NR'RY;

OCF3; haloalkyl; C(=0)R9; C(-—S)Rg, SH; aryl; aryloxy; arylthio; arylalkyl; Ci.ig
hydroxyalkyl; Cs.i¢ cycloalkyl; Ciig cycloalkyloxy; Cs.o cycloalkylthio Cs.p
cycloalkenyl; Cs.o cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring;

25 - EBach R® and RY is independently selected from the group consisting of hydrogen; Cy.s
~alkyl; Ca.g alkenyl; Cogg alkynyl; Ci.g alkoxy; Cy.s alkylthio; Ciae cycloalkyl, Cs.io
cycloalkenyl or Ca.o cycloalkynyl; halogen; OH; CN; NOs; NR'RY OCF;; haloalkyl;
C(=O)R'3; C(=S)R'®; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally 2
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic,

30 oxyheterocyclic or thioheterocyclic ring; C;.ig hydroxyalkyl; and each of said aryl,
aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio
(optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring, C).1 hydroxyalkyl is optionally substituted with 1 or more R'®;




10 al kyl; CI-13 al kenyl; C3.1o0 cycloal kyl; C4-1o cycl oal kenyl; aryl;

C(=O R12; 5-6 nenbered heterocyclin ring; an am no acid residue |inked

t hrough a carboxyl group thereof; - R12 is independently selected fromthe
group conswetemgoseds H, Cl-1s al kyl; C2-1s al kenyl; apgt/Befassdoigycl oal kyl ;
C4-10 cycl oal kenyl; an am no acid residue |inked through an amno group

t her eof ; - ~Fach.R13 .and e ndentl fro e group
consi st an]é(%]? Rl—fam{i!1 §’d5?e199ffn y&e"tedlnig “gﬁi% @dgblgé@# g:étlgkyl ;

Cﬁ- 1o ﬁyclaﬂ&hﬁeram Cglﬁr@cﬂﬁr?ﬁcyl O]g.,-,s) &czmkedylammmegmeﬁd Heeesacgiu& hngzked

t hrough a @ thereo Eac | S |n ent

ol acrod OMILECGRR: i EhES pig Torcte inked Tousnes e E0a SERSEY| « 2 1s
ai cynyl;  alighnativell, RS aby/RY, @bt withhe AlrofaHCo S AR dre @ifachel, a&mﬁﬁdt@ residue
20 linked through a car boxyl a’&oup thereof; - R19 is |ndependently sel ected

frondt he JPBup>OdmearbersdhgtereydlicTiog; 18 al kyl, preferably Cl.6 al kyl: C2.18
~al kenyl | Cﬁa&ﬁRahiﬂyRW 1s ﬁéﬁ@ﬁﬁl&@?&bft&d B @xE ahduph &Bm%r%'my(mcck&f?

aIkyIthlo C3. cyc oal cycl oal Kenyl oal kenyl ;

hal ogen; @yl (ﬁius m@@ymm@mo crrapadieenily | nqlkqa)ymﬂlwé% ogylRE2;  SH:
C(=0) N(C, gfp%]g geparyl; aryloxy; arylthio;
aryl al kyl aﬂﬁﬁ(}éﬁ%&alg of sal %ﬁ%} %’l)l(lé ar )/I thio, arylalkyl substituted
with 1 er Eadn& haﬁ Bgemmdemﬂwlnsﬁlmtddﬁom bhgropp tmg;sun qonsigg\ef HnCilis2

hal qQgens; e 10X clic or
t hi 8ﬁet er 6¢ dl |’d8 il nréy %A&ﬁ’%"ﬁg‘ﬁg % ?E’tﬁ%éﬁ%%ﬁ s’t |¢6P%d’ %E%%%%géri nor e
hal ogens; hetekrpdlinRR@; araniRPdcid esiduclingked themtghy carbbzexitgmilpfthmnf't he group
consistingof .H, C.1s alkyl, . 3 preferabl Cl-.6 Y. cenyl ;
G2 16" al kany s epacn B o e oo CcRBhe R v i ey
C(=S) Rt 2; aryl,RZ—_;?m bwl&aﬂ@a@nsiegrclda&em&j acintito fausid)m&swueﬁxﬂcedehroﬁ&ad kyilnp 2. , 8
al kenyl ; C, oxy; NR23R24; aryl; C3-1o0 cycloal kyl, ; C4-10

cycl oal ker%ﬂ“p&ieﬁe 2004/ 005286 PCTBE2003/ 000117 Each R23 and R24 is

i ndependerEabh/Rgah@Rf“a@Imﬁémwnn?saécﬁsdmd@me@mmoﬁ@mg st HNO,.QbId; CCL. 1B
al kyl, preferably 3 alkyl, wherein C2a al kyl taken tggether with N of e
can form a alg%{‘ﬁfhlalé)‘tle‘ai‘ Ihéi"%?@%c@é" CXﬂIﬂaB‘:l?nﬁﬂeg(é‘f(BByepé=q)§ offt HBIRg jafigd

substi t ut @gld%qmgmﬁg@y&b&g@& @&kgro acid residue; 5 Each R25 or R26,
sel ected fromf 41% oup conS|st|ng of of H d-7g alky referably C A
&8

al kyl; €3&eeyB is indeendendy exlectasifrassy the amuwpnmmg e@f;IcEmaﬁlkﬂn% (C34
cycl oal kyl Qél%yﬁ’ Ca.15 alkynyl; aryl; Cs.o cycloalkyl; Ca.19 cycloalkenyl; an amino acid residue
20 linked through a carboxyl group thereof;
- RYis independently selected from the group consisting of H; C,.,s alkyl, preferably Ci4
alkyl; Cs.1s alkenyl; C;.15 alkynyl; Ci.y5 alkoxy, preferably C,.¢ alkoxy; Cy.1g alkylthio; Cs.
10 cycloalkyl; Cyqp cycloalkenyl; Cao cycioalkynyl; halogen; OH; CN; NOy; NR2°R21;
OCF3; haloalkyl; C(=0)R™; C(=S)R*; SH; C(=O)N(C}.s alkyl), N(H)S(O)O)(C 1 alkyl);
25  aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl
substituted with 1 or more halogens, particularly a phenyl suBstituted with 1-2 halogens;
hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring
each unsubstituted or substituted with 1 or more halogens;
- Each R and R? is independently selected from the group consisting of H; Cy.5 alkyl,
30 preferably Cy.¢ alkyl; Ci.15alkenyl; Ca.5 alkynyl; aryl; Cs.o cycloalkyl; Ca.yo cycloalkenyl;
~ C(=0)R", C(=S)R"; .
- RZ s independently selected from H; OH; Cj.s alkyl; Co.i5 alkenyl; Cyya alkoxy;
NRZR?, aryl; Cs.0 cycloalkyl, ; Cq19 cycloalkenyl;

10




al kyl;; aryl, such as phenyl; 5 or 6 nenbered heterocyclic ring, such as
pyridyl; alkylaryl, .such as benzyl; and each of said Cl-,s alkyl,
preferabl y CIA alk C3a0 cycl oal kyI C3a0 cycl oal kenyl, (C3.3

cycl oal kyl )W(b?“"ﬁ““éz%yl Cs-1 0 bicycl oal kyl , adamantyl , PERBE03/008y47; dy| 10’
and benzyl is optlonally substituted with 1-4 of each of Cl1.6 alkyl, Cl.6
al koxy, halBach REEROR iOmMERAZNY sibdFrbm ARLrhipiRE BeXS bdrSising &F FRaAY ;{:9 31to

7 carbon atgng, preferabl a saturated heterocyclic ring wherein t

het er oat om@lk3h Preferably §)25 iyl Srhoyesn Cop alkx} wiien jogetherwith Nreld> sy fameha ri ng

nitrogen aiaiRaky mzerécﬁastw@clhﬁét@fewecislcspuamg SHBYHARGY AIRTH or HyPY gled that

either R25 or R26 is hydrogen: Typically a of R26 is. cyclopentyl or 15
cycl ohexyl ammocﬁﬂdd’éﬂdltehat i f the conmpound is substituted at R25 or R26,

either R2 250 28 M , ;
sel ecitf ed f ?’gﬁ e&gf% oﬁkﬁgg‘ﬁg?%t | ‘ﬂ%“‘) ]?)Oons(l éﬁé oégpﬁk "sr%@l Bﬁai"kyl
(C3a0 cycrigsk Ky ho)C-Y@palBﬂmmlyhs Csam bic}'cleﬂﬂyjﬂa@kxy Icyclqaﬂ@twla&zbeydgﬁlkﬁml Abre

Bnaor () e ArRR G uRD SOTPMUREREEAI R b ReFRRIR SR ) (R

R3, R4, R5swhasnisnzg; axﬂrﬁaalh ofs:fmﬂlm alkylhytpeeferiably tCh g alkyl) 63514 ¢yaloalksl, Xa.oY, R‘

2 a1 PGBV ELS, 910 BBl PBebi . e

5- (21pi per adi b‘en}zylyils-@hbqﬂll)/ sabs(uﬁnm/ditbm g reydh) oflEh.d alksiaan [sAikoxy, balo,

wih o "rothe br%zv%ﬁécﬁaéﬁnﬁbﬁg SRainsdyenB L pubti Rere ek O

R4, RS = F&éaua@tedih ﬁdnhglwh@aﬁﬁml 1R1&8atohis & S18@BIARIN0) L BpuraedRoMNd i S
not 4-[5-(2-(4: B quorophe ) - n'ethPaSl pi perazi n- 1y| -ethyl)-SH 30
i ni dazo[ 4,1B¢ & 2w9§ P}S‘H’é‘ﬁb opixby a6 lpast Ystreryciie Zingirahpn 4YBSt | t ut ed

i n.para wprewdéa*tha%tﬁermﬂ%ﬁm ; EYELE wlpam,hgﬂa?t@ﬁqgt (s90pen jegrei n one
Nis substituted wth an arylal consi sting o 2p erein each
pheryl carayrlebexyl mrovidedghatds the agmmndas suhstituted aé)RanQII lé afthet Rier R48238 1):

4111[ \5/\0( :2),0? %@f%ﬁ%%ﬁ]@ﬂ%b#ﬁnﬁyf ]h?p?gglr)g;ing-: Syln?t propyl) -
i$-s

5H;3| m dazdé eleptyd ifcbon 412> glopp lensidting Xetb H \T).,15 !lﬂkbblr@,m I%yﬁio:pzihﬁnﬁc}m
substitute eterocycle wt et er oat ons,
wher ei n orf&® lﬂfﬁl‘%ﬁgﬁﬁgﬁ g %ll ﬁ“‘éﬂ‘f’sﬁ E 1 kyl consisting of CH(Phenyl) 2,

~Wherein each phenyl carries an F in Para)( as

20  More particularly, disclosed are compounds accerding to the gencral formula (Z) and/or (A)
as defined above, provided that: _
- the substituents X, Y, R', R% R’ R% R’ are not a cephalosporin or wherein the
substituents X, Y, R, R4 R}, RY, RS are not an azabicyclo group, more particularly not 5-
_ Thia- I-aza-bicyclof4.2.0]oct-2-en-8-one; __
25 - the compound is not 5-(2-piperidin-1-yi-ethyl)-2-(4-hydroxyphenyl)-1H-imidazof4,5-
c]pyridin-5-ium bromide (X=ethy}, Y=bond, R'= phenyl substituted in para with OH, R? =
H, R®= unsubstituted heterocycle wherein heteroatom is N, R%, R® = H)( as disclosed in
example 52 of EP 1132381);
- the compound is not 4-[5-(2-{4-[Bis-{4-fluorophenyl)-methyl}-piperazin-1-y}}-ethyl)-5H-
30 imidazb[4,5-c]pyridin-z-yl]phenol (X=ethyl, Y=bond, R'= phenyl substituted in para with
| OH,R*=H, R=heterocycle with 2 N heteroatoms, wherein one N is substituted with an
arylalkyl consisting of CH(Phenyl);, wherein each phenyl carries an F in para)( as
disclosed in example 54 of EP 1132381);-
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5 disclosed in exanple 55 of EP 1132381); - The conpound is not

5- (phenyl net hyl ) -5H-i m dazo[ 4, 5-c] pyri di ne wherein phenyl is substituted
with CONR5R 6 and R5 is a branched C3 al kyl and R16 is phenyl (X=-CH2- Y=
bond ; R =Wpdoagenss; R2=H ; R3=phenyl substituted w t pclueiaiiosit8, wherein
R18 i s NR15R16, with R15 and R16 a branched C6 alkyl ; R4 = H (as

di scl osed in exa of 10 US 5,302,601); - The conpound is not

6- (5H i m d&¥oFomnst ‘? (9 Pt IS %3 - Rist(friingronheny brametyilleniparazin-hyl} -propyl)-

henyl - 3- pyH-idiidesars 22T ¢ 1

pheny pY Siarshapsaiif %'f]%ﬁ'renog)k butylf 'YJ‘BQHQ R'= %Bergtﬂéﬂfsg\%ﬁﬁ in Rgél bis

R3=pyri di ne, subst] tut ed wt wherein
NRL5R16, whahePH, Ki5H. Rsdsiessysle ait meae;m@qms; whassindprec ds ssd)smmtedxarrpl e 6

bond ;R = s el con ek SLEAIRR, Do SRR LT Bagay
partizul ar d&%%ﬂl“@l@’#ﬁylpleo% Off@Paldgl%Slkubstltut ed with 1 RL7 wherein Rn =
Csal Kyl i e cBghE Fﬂ"%h?‘ﬁef%?‘%ﬁ? BB s BhS, GhRarppost i
particul ar Slﬂ)stmteﬂwthaﬂl(DNR ‘omd R b%-alhnamy@l ORbhilkyl am:llm‘6 ﬁbap‘lfehﬁta(arCH -
comound 1§ 0} %"Ckﬁﬁﬁ’ﬁ&‘ VREE R RS inted iSO Whtragtn . ro=n

R3= 5-6 neisidR'aRf hmﬂekﬁmkfﬁmbrmgedu:mmrmemmﬁscascmsédmdsmhplgrgsfogranyl
subs |tut egg\r/g@ﬁoé R 7 wherein R C(=O R18, and wherein R18= C3. 0

cycl aIkyI cycl oal kenyl . - The conpound i s not

2, 6- bi s(-1, The cioripodndl & hnysi )s-esﬂ Hindddzo 1 S-EYhHRBR S [y mehgl) Y. I nsheyietny  RR-

| Yethyl ]t h d/
g éebl Z(% Eh ls‘l-ﬁai?fﬂ@fr ﬂrﬁ?}i % - C%{?:HYTrP‘Eiﬁiz:d{ Ehydrogen ; R*=H, R’-pyndme
c] pyri di n- 5rb¥tkﬁ1tﬁd Qﬁﬁ’ﬂ 1 R ﬂher@ih%ﬁ&ll iR 8t %@Pém%@ lgﬁﬁz‘FR‘V-Qggan

hydr ogen, L hi oar% substituted with 3R6, wherein branched
Caal kyl |n15?&rf’%i“é?15d1‘cﬂphqn ) fagrdasel oa@dlapwwgéerﬁ%?&ﬁiﬁ)e 6 of W96/ 12703);

- Thg canPOMIthnipduitfls not =.
5-[2-(Bi phe yI f%yl ox;/lg) aef?\mylljoufl%lyi-hfm azo?g 5. c] pyrl é{ nélydrgéen()gCHZG-lZ
Y=bond, R E e#zilﬂﬂ%roc}@ﬂphlenmwrtsulbsa pyridizd onditrdnyl, sEbsfinited Waki a,

\rllw(;tergl FZR(Z ghenoxy phen S{(sa@ﬁq*h?& N#Bzo[%%g@if%w The Gt OUCIrJI(ZjC;—I;

Y=bond, - R rhlizds mg:@mcummb;hymthphmeopyom l&tltalhchﬂdmwarﬁtular% IEﬂ i3,

wher el R 75pbenox BT (5ol 2ShehB IDOSLEAIP) s LBl QP OO P05280

20 4,990,5 18)
- The compound is not a compound wherein X= -CH% ; Y= bond ; R'= hydrogen ; R>=H,

R®= 5-6 membered heterocyclic ring, in particular a pyridinyl or furanyl, substituted with
1 RY wherein R'” = C(=0)R"®, and wherein R'®= C3_9 cycloalkyt or Ca.10 cycloalkenyl.
- The compound is not 2,6-bis(1,1,-dimethylethyl)-4-[[2-(SH~imidazo-[4,5-c]pyridin-5-
25 - ylethyljthio}-phenol hydrate and/or 2,6-bis(1,1,-dimethylethyl)-4-[[2-(5H-imidazo-[4,5-
c]pyridin-5-yl)propyljthio]-phenol hydrate (X=CH?-CH-; Y=bond; R'= hydrogen,
R%*=H, R’=thioary! substituted with 3R®, wherein R®= 2 branched Caalkyl in meta and OH
in para)(as disclosed in example 6 of W096/12703);
- The compound is mpot 5-[2-(Biphenyl-4-yloxy)-ethyl]-5H-imidazo[4,5~c]pyridine
30 (X=CH>CH,, Y=bond, R’=hydrogen, R’=H, R*=phenoxy substituted with 1 R in para,
wherein R'” =benzyl ; R4=H) (as disclosed in W096/11192);
- The compound is not 5-[2-(4-Phenoxy-phenoxy)-ethyl}-5SH-imidazo[4,5-c]pyridine
(X=CH,;CH,, Y=bond, R'=hydrogen, R>=H, R*~phenoxy substituted with 1 R!? in para,
wherein R'"=phenoxy ;R4=H) (as disclosed in WO96/11192);
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- The conpound is not

[ 5- (4- Fl uorobenzyl ) -5Hi m dazo[ 4, 5-c] pyri di n-2-yl]-net hyl am ne (X=CHz,
Y=NR11l, wherein R |=nethyl, R1=R2=H, R3=phenyl substituted with 1 R" in
Para, wherwono®boizes F, R4=H, R5=H) (as discl osed i n EB&emE&03n00011Fhe
conpound i s not

2,6-bis(1,1 dlmethylethyI% {[3(5H—|mdazo[[ cl]pyridin

yl) pr opyT ) The SPIBREHOE 19y dp-4¢-Eluomekengyl) Sibimiiazo 4Mm¢d£ﬂ"2ﬂﬂﬂnﬁbfﬂmlg9n R2=H,
R3- -t hi oph uhsip R \lm_ 4 3 ] n
nmet a alndpd?ln?‘dr:\H§Par agltluggéi{%ﬁws% Blggtgﬁ 7R2‘$g 19&@{1%%338%1%” |sI not

5- [ 2- (4- Ph@wr whereiy Roiey. BAERBI ) dasvisclosgHnER7e#0[ 4, 5- c] pyri di ne

X=CH2CH2, b h 10 R17
D Pae o L ke CeRpyl TR 08B K et PR sRURRHEh 1 S dhiihsr o
conmpound i yl)mplehlPBPk(enolPhBhdxy@ﬁﬁ@m&m—ﬁ?ﬁf D[i?#b]ontﬁj-l-llhﬂ dadrofeh, ReHpyri di ne

X=CH2CH2 bstitute th 1 R6
i(_n Par a, C\%nerg—lpe% Ub r%%%@]ﬂg% w er?an r%ﬁgafp %Y?IE}AFS éﬁg‘?ﬂc{j?ﬁn
di scl osed paa)m&sdlds&dﬁnz\)m%ﬂz?mrhe corrpound i's not
5-{2-[4-(4:Fl h H- d
oo T Shabougl 2y P BE e é}%ﬁwﬁwéﬁﬁé@yﬁwﬁ#ﬂﬁ'ﬁe% o
Para, wher €jp ﬁﬁ@@hﬂf@(&{z, Yebaid| Ru&nﬂmgen, , W EphehoxyRédbklituea svighi scl osed

W96111492); - The .
I5n[3"(4 Phéﬁﬂ AR gn%%’éﬁﬂﬁ‘%@%&%‘%ﬁ’h@%] pyridi ne 20

( X=CH2CH2CrRe \Sntp@ﬁm iR n&iYSI[Q%MherBﬁy- enl qig?gg mﬁﬁv\?)% @ ithd N 1 R6

in Para, wherein =hen (as., di s?

.- Th
compound | &% rgi?-cﬁzqmbn‘c’ﬁhm‘é L3 ‘)hY{]ngfo-RfreHhﬁ =phenoyi sybstibterd Bﬂfb]lpgr i -rll_ee5-
carbonyl ) - phg nwhbrefﬁetkha;st RSy %ﬂibsﬁ&e@) ip ParaSt F 2Ra-ThHhe BhHhed T phenyl

substituted vmth wher éi n I's C(=0) R18, Wwherei’n IsIn oIe) (as
di scl osed W@Q@é“% 5. 486, 525); - the corrpound is not 4 or

o L A

c] pyri di ne¢lp on =hydrogen, R*=H, R*=phenoxy substituted with 1 R

Voo, Ruch PR R anokd DUlesdla b Y BL R BRI o 20

~with | RL7, WO961@l9)R' is (C-O) R18, wherein R B=al koxy) (as disclosed in US
5, 486, 525) t he conmpoun

5.1 (1 uor ORISR RP; 55 epvimety-heamsapionsll SH-imdg 4 lmidiee
f | uapobenz@=CHYENRIH,, W=tbbndy R =i@doydn, RREEHR BBenokB subdititdd wab 19RS @] osed in

us para, wherein R®=benzy! ;R4=H) (as disclosed in W0Q96/11192);

- The compound is not (1H-Indol-3-yl)-[3-(2-methyl-5H-imidazo}4,5-c]pyridine-5-
carbonyl)-phenylj-methanone (X=-(C=0)- or SO,, Y= CH,, R1=H, R*=H, R’= phenyl
substituted with 1 R, wherein R® is C(=0) R'®, wherein R'® is indole) (as disclosed in US

25 5,486,525);

-~ the compoundis not 4 or 3-[(2-methyl-SH-imidazo{4,5-c]pyridin-5-yl)methyl])-benzoic
acid alkylester or 5-[4 or 3-(alkoxycarbonyl-phenyl)-methyl}-2-methyl-SH-imidazo{4,5-
¢]pyridine, in particular 4 or 3-[(2-methyl-5H-imidazo[4,5-c]pyridin-5-yl)methyl]-methyl

ester (X=CHa, Y=CH,, R1=H, R>=H, R >=pheny] substituted at the para or meta position
30 with IRY, wherein R"7 is (C=0)R®, wherein R**=alkoxy) (as disclosed in US 5,486,525)
- the compound is not 5-[(flucrophenyl)methyl]-2-amino-5-H-imidazo [4,5-c]-pyridine (XR>
= fluorobenzyl, Y=NR" with RV=methyl, R'=H, R? R R*=H) (as disclosed in US
5,137,896);

13




5,137,896); 13 WD 2004/ 005286 PCT/ BE2003/000117 - the compound is not
((5-[4- (Fluorophenyl)nethyl]-5-Himdazo[ 4, 5-c]-pyridine-2-yl)

nmet hyl ) - car banuaat, nethyl ester (XR3 = fluorobenzyl, Y = C(=O R12 with R12
= methyl, WR204§0S28 R3 R4 = H) (as disclosed in US BCWBE208W49t17 . t he
conpound i s not

5- (4- Chl or optee BythBRbNYis) né- (BLRIEioRR L |t 47 483 9l 4455 5 5
clpyridine and i t]g&%li hydr oc(k(lfso[giqgfg?sog?%ny ?@9&350%1%%%% P Wl’é"’?'&z-, R
= pi peri di nW&‘Yl)fﬁ@Wﬁ@ééﬂﬁmﬁfb@r@B@m,@é-‘-ﬂ(ﬁ@)lﬁﬁ ‘it R Chre miethy( 1971)

747, 158- 178)5 1, R €, €ONRUDgsd . )
5- (4- Chl or ophenyl et hyl ) - 2=( 4f’ﬁ§st°ﬂ§'ﬁ’ft-’%lsﬁé?’§%@h-| _yl net hyl ) - 5H

i m dazol[ ;t, y Forppquat granog 5(1(&Chiomhgmdmaml%urz;(pmexidinmﬂmgmﬂ)-sﬂ-fnﬁma[aa ny i . R6
= met'lyl ) il ' 3L em cal _Sagiefy_[sectlaon B]:
Physi?al o é%ﬁ}‘%ﬂﬁ’gg%)ﬁ?‘y%‘?°ﬂ%&%gj§-@1) ;°E]|9§a‘:’?’f‘i'zé’ﬁ| ?l‘@,z'df‘sa[l’wa Y a
conpound ad@ddisiesgd imlustueLigbige Aahalémdemthanied)974)) J40r158-133); descri bed above
- wherein, 15if ' . b R dis an atyl, this aryl is not phenyl pare
substi t ut eil.l%/vic?%p @dgﬁ O?gjﬁ'taa%grppémy &WM@@% YR} il fmeghylrgH-
met hoxly, ni.imtiffhzo[dﬁsﬂmidgma@ =(ahlorafenzﬁ,ry%;clﬂlar, ,I%I 4f>iﬁ¥mhﬁylg1{b_@}ﬂe f R ihS
an aryl par ubstituted wi and optional Iy further substituted wt
met'hyl:, net(%o(%??osﬁ# fnrujt(?,"mali %ﬁ‘ﬂ@&g?ﬂ“ﬁ%,%eﬁy [ssetiop Bl:Physige]l Qugpujc £1966), Ky | ene,
R3 i %0 not &85-BRI)erocyclic ring containing N, 20 and/or - if Y is a bond or
(CH2)i.6, 'R is H Xis CH2 and R3 is phenyl wth 1R11, wherein Rl7 is
C(=OR18, then R18 is selected fromH OH C -18 alkyl; C2-18 al kenyl;
CL-, 8 al kgi¥ularlWR1:2E88d RrY! ' ' L due | inked. through an am no
aroup oy aeartfRUSER B cofBofil 30eRRH0 b 3B} Hifers) ReSHA SoE Bk 25
‘and/ or - deseribediabowe pbetigr (CH2) 1. 6i then R is an aryl unsubstituted or
subsfi t ut .t €, QlpInDr e .hetetocyclic ring unsubstituted or
subs{si tutngm\ﬂstaﬂbo%ﬁemgr[{ ore al@?tb&%mi “c'}%w@%mﬂyem sHheitpted witk QH ad
subst it ut epﬁmﬂlymrmme@ﬁml,m,wm,wmﬂ& UnsEhef rigt ed or
substi t ut witg gne %.rmre R6 “h e. YR is not H orOC,36E§%ﬁ§{1ﬁ§’ 30
and/or - 'tV Rng BhRY it ardmayesustinged yith OH andopignally furtsr sehvbited d
het erocy ¢ iwith médi, Metbky? fitrofdiéthylamino, CI, Br, or F, and X is an alkylene, R is not a
 heterocyclic ring containing N; '

20 and/or .
~ if Y is a bond or (CH)16, R' is H, X is CHy and R® is phenyl with 1R!", wherein R is
C(=0)R'®, then R' is selected from H; OH; Cy.ys alkyl; Cyug alkenyl Cis alkoxy;
NRR’; aryl an amino acid residue linked through an amino group thereof: i.e. R18 is not
a Ca.1o cycloalkyl or Cy.yo cycloalkenyl;
25 and/or

- if'Yisabond or (CH2);, then R'is an aryl unsubstituted or substituted with one or more
RS, heterocyclic ring unsubstituted or substituted with one or more RG, Cs.10 cycloalkyl
unsubstituted or substituted with one or more “Rﬁ and C4;.1o cycloalkenyl unsubstituted or
substituted with one or more R¢; i:e. YR1is notH or Cy6 alkyl;

. 30 and/or _

-~ if Yisabond or (CH2);.5, R is H, apd R%is a 5 membered heterocyclic ring with one R'7
wherein R17 is C(=O)R18 and R18 is NRR™, then R'S and R are not a Cy.ss alkyl or &
cycloalkyl; or
if Y is a bond or (CH2),.4, andR! isH, andR*isa 5 membered heterocyclic ring with one

35 'R"7, wherein R17 is C(=O)RI8 then RI8 is selected from H; OH; Cy .z alkyl; Co.ig
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wherein R17 is C(=O R18 and R18 is NR 5R16, then R15 and R16 are not a
Cl-18 al kyl or a <cycloalkyl; or if Yis a bond or (CH2),.6i and R is H,
and R3 is a 5 nenbered heterocyclic ring with one 35 R17 wherein R1l7 is
C(=O R S twenooRa@&286s sel ected fromH OH C -1s..al kybcT/8E20080008284 WO
2004/ 005286 PCTBE2003/000117 al kenyl; C3.10 cycl oal kyl; C4-10

cycl oal kenyl : C1. 18 al kax aryl a acj.d resi due | i nked t hrough an
amino gr ou%kelhﬁle 3¢ °y‘iloa§(}>{lR’P‘BI° °§°1ﬂfg]f "gﬁkl(gﬂi Og¥ 4Tyl ap puing agid, gesigiue
(CH2) 1. 6i 1akedaudﬂgh&1smm6|gz?ou aeoR3 el a“‘mm‘swﬂbﬁtltut ed with one R17,
then R17 i.5_ji.nd den ect ed fromthe .group hydrogen; Ci1-18 al kyl;
c2. 18 al ke‘ﬁ%is agbnd g @iﬂzﬁw%rwﬁsxea ~GH2and Ry plzsyyiislbawtyqi pithgne &Y. 10
cycl oal kyltherG3'7 45l hed pc&sg} CN,
NC2; NR7RS; e'OCF\]’.%Sl f?g?(%al kl’/’&ﬂe‘%d ﬁ&m@%é@u dgé:“t’}”?i}’élkyli@:{;? arylt yl’fﬁalio

aryl & ky: lla Amd noak °¥pr¢!|1@r?&1¥it910a Coxyy | ¥ Csamyqyalpmmuoo Cs.10 ;
(optiona °¥°§?RWVM@°@ OP (ﬁgdlrﬁgg%q(seq)mg %Bﬁﬁﬁ C‘E Fgﬁwtﬁ-f z{rﬂayc Ic or

t hi oheteroCycl it ring; and eac d’ aryl ryl oxy,

aryl t hi o, aarietsl Rty'llﬂuo;Loaralual)cMal kylabisyjoxgofentionallyl ya aomhgdzmlmzmzalkymno

aryl al kyl t t o] benzyl th ere hete clic,
oxyhet er oc@k I C orétﬁggk&fl‘gf ogyé | %: F%}ﬂbeégl h?[‘gmﬁ rggx gﬁ?}yrpc)( f)t | onal |y
subst i t ut gbioksit¢rhcytlioringnéh.e Hrd®xyalkylend eadine:nf s& Iryl, aryhady, {rdGh RtPalkeind/ or -

iinsa and Rl is nd R3.1is,a menber e
het elroocycl I°C r¥]878’ &n%_‘ﬁga}lﬁ a Ofi}eﬁ?%)’ ,%@"ﬁ (ﬁ*?@g '(‘:(St’-e@ygg’é’s’t gé’ﬁ Ri8 is
sel ect ed fmembetdd Kaktdrodgtlic] ®xghetsrbeyclic by hiolvkideiRile; ribg, 6C,. Whedrokyrllfgl 8s i s not
Cl. 18 al kox Qond nd RLis H and R3is
a5 rrenbePB%‘s%gYé‘ibéﬁ?;‘F?F‘u“Eﬁ’rlu%& h bfe efFé? 153%‘3 R R17 i < C(=0 R18
then R18 iasd/eel ected from OH C1. 18 aI kyI C1- 18 aI koxy, 20 aryl, NR15R16;
I .e. wherej S,m%Plgds n&i_‘pH and/,or S IS hydrogen Xis
an al kyl" ahd k8 A CERAe- aod |R01%%@§FIRE eﬁaeamﬁﬁnbﬁe%hmvcych%mg withere i s OH in
par a5 t he REnBivlerth R17 R @T@ﬁ@%ﬁepﬂhﬁsSs%ie%ﬁﬁeﬁimﬁrﬂmdﬁ‘ecg[ ORyl;
consi sting of hyscl ogen, C2.18 al kynyl; Cl1.78 a koxy, Cl. 19
al kyl t hi o; ai3NR) 25169@3%1%y|15n lmGﬂ’é‘WH oal kenyl or C3-10 cycl oal kynyl ;
hal ogen; Qﬂd/gl\l NC2; NR7R8; OCF3; haloal kyl; C(=O R9; C(=S)R9; SH, aryl;
aryl oxy; Ith|o aryIaIkyI §rylalkyloxy

- is 2 bond or (CH2);., and R is H, and R® is a 5 membered heterocyclic ring with one

_ R, wherein R" is C(=0) R'® then R'® is selected from OH; C,.35 alkyl; Ci.15 alkoxy;

20 aryl, NRISRIG;_ i.e. wherein R'® is not H;

and/or
- if Y is a bond, R' is hydrogen, X is an alkyl and R® is an aryl thio substituted with 3 R,
and 1 R" is OH in para, the remaining R'7 are independently selected from the group
| consisting of hydrogen; C.ig alkenyl; Coz alkynyl; Ci.ig alkoxy; Cie alkylthio; Cs.p |
25 cycloalkyl, Ci.po cycloalkenyl or Cap cycloalkynyl; halogen; OH; CN: NO,; NR'R%:
- OCF; haloalkyl; CEO)R®; C(=S)R’; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy
(optionally a oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered
heterocyclic, oxyheterocyclic or thioheterocyclic ring; Cj.i3 hydroxyalkyl; and each of
‘ said aryl, aryloxy, arylthio, arylalkyl; arylalkyloxy (optionally a oxybenzyl), arylalkylthio
30 (optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring, Cy.j5 hydroxyalkyl is optionally substituted with 1 or more R"; i.e.
the remaining R" are not a Cy.15 alkyl;

and/or
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(optionally a oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6
menbered heterocyclic, oxyheterocyclic or thioheterocyclic ring; Cl.18
hydr oxyal kyl ; and each of said aryl, aryloxy, arylthio, arylalkyl,

aryl al kyl owe 20@pbi2ginal | y a oxybenzyl), aryl al kyl thi o 3@r(sepiobosnalsl y a
benzylthio), 5 or 6 nenbered heterocyclic, oxyheterocyclic or

t hi oheteroc cI ic ring, CL 18 hydroxyal kyl is optloB§I |y substituted with 1
or more RLY Yiise bondnR' fieadiviogep, RL7s A(CH2GH2)a thin RS iniselytted &om/ myl; 15 WO

2004/ 00528 eri]ox%rr@g@ QB3 09 911 & fend (ﬁe? el He?ér@cyp&n g}éyﬁﬁerdcgclﬁ J}ytﬂlloﬂ%%oc‘,ycf( g | s

- (CH2- CH2) en"R3is’ ecte rom ar
menber ed hE2EF 8§ cdarte, Ofcm&dhéll}’hrwlﬂam 61'}’d}NRtmﬁ,l Shet érmembbneé heteravyclic, and each

of said ar er eroc cI|

oxyhet er ocXJg’hle%fo\é 8?96: erg@]I ﬂng%r(i)p?\l&g?mesg%)m :')%a %ﬂ/ te(a’ with one
or nore R %,cy@GalEylt @:yc)mdaﬂal éu;thl,ocynkgadimlcaa& dyyloalienyll mmmbmahmht thé4. 10
cycl oal kenyl th,the proviso. that. oubl.e bond canpgt. be acent to a
n|>/t rogen; é?u\krélt%mfiﬁ%nnﬁ RALERt IR n*trrog%' rl'gwﬁthﬁlwmé’ﬁgm lpgﬁs%ﬂﬂgﬂjﬁeene or an
al kynyl enean :ﬁ]hﬂjyle)ie Oﬂﬁmﬁkﬁ@'&natthérﬁﬁﬁbmﬁnséaﬁﬂ@&t atciBn afond; i.d. iRl BR3si s not
an arylthloor E S gg&%@ssdwls not . an aryl; and/or 10 - if Yis
a bond, R1 ?&“Igfytkm °§lz§1‘ Ra 589t parghenoxy, R 7 is i ndependent |y
sel ect ed abd/em t he group hydrogen C -18 al kyl; C2-18 al kenyl C2.18

al I rynyl -18 al kqx -18 al kylthiq; C3-10 ¢ | oal kyl , -10
cyclBal Ren&l Y i5. bend, l%ﬁc?(éﬁwlﬁxlim WQIPOQ%WGHW; R)éﬂs in Wdenﬂwﬂaete@cm

hal oal kyl ; ﬁ-g;ﬁ-t@ Bdup Gydra) &9 C,%!"a]kge)dz- QH{L‘ﬁytl hCPyg Mkald%() kG I“i/

benzyl); | al kyl oxy gexce nzy ; l'al kyl't

benzyl t b| Kylthi rC360 o5 %ﬂb&ae«ucmfta&eaﬂym ¢aep cmlgqﬂemk ch@gpgm, Oy CN;

t hi ohet er g h RO aryl oxy,
aryl t hi o, qg‘?g H;I@H; Ogg%’ghlg%f ggé@yg?{:&ghal f%?}dgl.’%ﬂ z’yﬁhﬂyﬁ@af kyI t hio
(opti onal | §enayllsemdgikyionsolexcest orybenaybrivylabiclthiet(eptvosllsl & benzykbihktSeoratycl i ¢ or

e s o A Ot B R a0 1
oxybenzyl ;eagl) ofirsailoaryl, aU’ﬂOXXRaryﬂthlot Iaigdnikgb,emzlgallkyldi’g (oﬁtﬂqnaﬂ%ﬂ aa6ybRizmh, and Y i s

AN (':ycl RIS Conpity ooty membored efore b ryieihersfi b aci o

resi due | |thiohetexbhycdlu gihg.aC,Gahydosyhlkgy i WptidraRy ebktituled vithR of Hore®'%;RL hy |
if R? is phenoxy, R'? is not benzyl or phenoxy or oxybenzyl;

20 and/or
- if XR? is fluorobenzyl, R?, R®, R* are R'=H and Y is NR", R"' is selected from H; Cy.15

alkyl; Cy.;s alkenyl; Cs.jo cycloalkyl; Caip cycloalkenyl; aryl; 5-6 membered heterocyclin
‘ring; an amino acid residue linked through a éarboxyl group thereof, i.e. R!! is not methyl
or C(=O)R'%;

25 - IfXisCHyandR}isa phenyl substituted in para with Cl, and Y is CH,, then R! is not
piperazinyl, or
If X is CH; and R® is a pheny] substituted in para with Cl, and Y is CHp, then R
heterocyclic ring is aromatic;
and/or )

30 - IfR’isanaryl, aryloxy or benzyl group, R' is not H or Cs.1o alkyl, or
IfR!is H or Ca.10 alkjl, then R® is selected from hydrogen; C,.i3 alkyl; C».15 alkenyl; Co.13
alkynyl; Cy.1s alkoxy; Cig alkylthio; halogen; OH; CN; NO,; NR'R®; OCF;; haloalkyl;
C(=0)R%; C(=S)R’®; SH; arylthio; arylalkyl (except benzyl); Ci.;z hydroxyalkyl; Cs.i
cycloalkyl; Cs.o. cycloalkyloxy; Cs.ae cycloalkylthio Cs.p cycloalkenyl; Cs.g |
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or C(=OR12; 25 - If Xis CH2 and R3 is a phenyl substituted in pars with
G, and Yis CH2, then RL is not piperazinyl, or If Xis CH2 and R3 is a

phenyl subwbizbufoestsé n para with G, and Y is CH2, thenpdtgrleh@b@syclic
ring is aromatic; and/or 30 - If R5 is an aryl, aryloxy or benzyl group,
Rl is not Hor C3-10 alkyl, or If R is Hor C3_lo alkyl, then RS is

sel ect ed f cyniodiydylogens mSubidd attkipbyclicoxlBetabisrny b umet&ﬁ)cyaiclfﬁl@yﬂe G -18
al koxy; Cl 8 al kyl thi o hal o r] OH, CN; NO2; NR7R8; OCF3; hal oal kyI
C(=0) RO; ”&WYPW‘%ZYaryI al kyl (except benzyl): G, -18
hydroxyalkyl CB 10 cycl oal kyl; C3.10 cycl oal kyl oxy; C3.,0 cycl oal kylthio

C3-10 cycl Plad lc&rlﬂybund@fﬂ’dli@oseaﬁoptlonall .exclude tho¥ &9%1199?%%@0 ding to th
PCT/ BE2003 000 17 cycl oal kynyl; 5 oyrr 6 menbered heterocycl Ircmg 0 the general

oxyhet eroc (6} 2qdiordioras desoyibpd ebavienyhereineYR' isp®t hydnogen, an uasybistitusedyCoxy

or benzyl; The | osed optionally exclude those conpounds
accordi ng ltoog}t ﬁgggié)ggggﬁ'ﬁgfg%orwl a (2) and/or (A) as described above,

wherein YR is not hydrogen, an unsubstituted C3_ io cycloalkyl, or a C1_6

al kyl . Therpgopmepngas distsdsesd %‘ijm@ﬁ’éll)p@)?élﬁdfe %%é %@gﬁﬁ&ﬁsﬁa&%@ Qgsth@%‘éﬁérgi ng

to the general Tfornula (Z) and (A) as descri re|n

not phenyforsaa (Z)dmslort (d) ed dmcn‘ibed mO\@RW'hhmlmﬁfrﬁomnnbs phiersd pemeaibsijiticd vt y
excl ude t e conmpounds according to the general formula (Z2) and/or (A as
‘desdfi bed 'ove, wherein R is not H Yis not NR" wwith RL | C, alkyl or
met hyl, and/or YR is not nononethylam no. IS The conpounds di scl osed

opt i onal | Ih@%hiﬂéﬁn&sf@fs@io%ﬁnaﬁﬁ'&ﬁﬂ G fdsd Qo Su 2%{():91{(111%% gi'rlé mﬁﬁﬁl

and/ or (A) as described above, vvherel n R 1Is a p
R6, R6-i slorpulad(3) apdlr éhhaﬂi@cnbe&au@uemlyeremm 1snanuff(cis ndt N8I'osall R11 C)4

optional | t ho e ounds acc to the general 20 formula (2)
AL RS SRR BB oL 0 | B ST 8 20y

and/ or - not pi peridinyl and is not
pi pera2| nyl subsitut ed with met hyI The conpounds di scl osed optionally

exclude tims QohpotsCBisdiBRed SpsHally a@Rige! tﬂoéehgompounds according to the general

formula (Z) and/or (A) as described above, wherein R is a phenyl substituted with 1R6, R6 is
C(=0)R"® and R® is t-butoxy.

The compounds disclosed optionally exclude those compounds according to the general
20 formula (Z) and/or (A) as described above, wherein R' is not piperidinyl and is not

piperazinyl subsituted with methyl.

The compounds disclosed optionally exclude those in which XR® is equivalent to the
substructure- (CH2) n-Y-C (O)-N (RI) (R2) set forth on column 1, line 49 to column 2 line 38

25 of US patent 5,302, 601 and the comparable disclosure in any member of the patent family of
US patent 5,302, 601, which disclosure is herewith expressly incorporated by reference.

The compounds disclosed optionally exclude those in which R’ contains any of the
substituents designated as « Ar » in WO 00/39127 (incorporated expressly herein by

30 reference), in particular aryl, aryl phenoxy, or benzyl.

Typically, the compounds disclosed herein do not include the compounds of example 35 of
US patent 5,302, 601, example 6 of US Patent 4,990, 518, examples 1 to 5 of US 4,988, 707,
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substructure- (CH2) n-Y-C (0)-N (RI') (R2) set forth on colum 1, line 49 to
colum 2 line 38 25 of US patent 5,302, 601 and the conparabl e disclosure
in any nenber of the patent famly of US patent 5,302, 601, which

di sclosure is herewith expressly incorporated b eference The conpounds
di scl os&mpIpt P gngior y | ol VAR %Eeaqdr‘prmnmumés 41§ . IAYCo3Sthads5C
SUbSF ' Eu'ét?@lt ?%Séj% (#fg@/@ 99/ 1??92 an 1 ﬁ@lr'nl?eﬂ\{ﬁe 0(1(?1%&1%;116(5' R gf w)flprheSS| y
her ei n erence), I"ar ary ary phenoxy, or enzy )
TypicamhymNWhﬂl@@m&s@nd&nﬁm&&h@g&d&hﬁme|n do not include the conmpounds of
exanple 35 of US patent 5,302, 601 exanple 6 of US Patent 4,990, 518,
exanples 1to5 of US 4,988, 707, 7 exanples 3 and/or 11 of WD 96/12703
and/ or @Bﬁ?ﬁély the commeundy disclosgnay 3159@x01996@11 matbylene Bysologess ofdnoen11192

and/ or . Jndg%mﬁla?gg (lgg&@l &Hﬁ%scwﬁ)ﬁl&%hosure of which are herewith

express I ncorporate erence onal |y, the conmpounds di scl osed
may al so exclude all nethyl ene honol ogues of known conpounds which are

excl ud&be tompounds dicredhaeindstdnallyexdaiibosin whisk XrEld daivalent mphional |y
exclude those in which XR3 is equivalent to the substructure-

( CH2) nsyhstrughrgy (Wﬁanyﬁﬁzﬁ;(@ew(ﬂll{ﬁ@h sefrfortbogealumn 1line Y1torcolusen Adime 241 i n ?
24 of
Che paes RSl 000,308 pad hetthotfEICANRALR Y Farl RENBE NI nt BB ellBIARY ,°

expr esEf y)at'entm@ﬁhﬁ 8, echitly disdbare mrewﬂlympwdsl}aﬂnbdnﬁomwﬂlﬂgw&%erwes cl osed
herein do not include the conpounds expressly disclosed in EP 76530, EP 1

162 196, EP 1132 381, US 5,486 525 US 5, 137,896, US 5, 227, 384, US
491410Bpitatlyshg compends disclsed berpinxdo neg mclgdmtlsmmpggnds @Sy discmed

v Doy BTN e YO 0B 104270 AR SUABIBR0 S DO s PR 1T

1987:. 1843508 ndS G]E(m 6al, U&bsmwzs % 61,910, 5189 8% 5199%1’2)733171]13 oer4mp DELh the
conmpound the disclosure of which is

bed h d
ol %3@%3?‘&@996/3?1'{?27&%& S8ty A ) sodRg, e eigbosnd ©

%ZEB%Edfﬂ?ﬁW%% n%reli’ ?gb g@ f‘[“ra%s%%g%%g%%%e’ﬁﬁsﬁ%ﬁiﬁﬂgg@@@%l 7, 384

US 494bk1Ges A0 d0/19831:3%948 N0attD b4 Bpowitbhthaicomlpoddist dactibedaac theOpresent
1987: 18435 and cal stracts a 1983: 594812 and over which the
cl ai medeggrptigpsth aghbﬁ% @Aqﬂa?fbw%ﬁawwilmresalw IRROTPRIRLCH BYIESTARC nvent i ve
step; the di scl osure of t hese conpounds is herewith expressly incorporated
by ref s di. d her ei n. do _not t he
conpou g&fei o ess RC/ ¥d s%@g dPhWe[%g Hr&% noq c(iu&) ¢ compounds expressly dlSCiOSC(?

in EP 76530, EP 1 162 196 EP 1132 381, US 5,486,525, US 5,137,896, US 5,227,384, US

4914108, WO 00/39127, WO 00/40586, Chemical Abstracts acc no. 198’7:18435 and

Chemical Abstracts acc no. 1983:594812 and over which the claims of this application are

not novel or do not posses an inventive step; the disclosure of these compounds is herewith

expressly incorporated by reference.

Typically the compounds disclosed herein dd not include the compounds expressly disclosed
in Justus Liebigs Annalen der Chemje (1971), 747,158-171 or in the Journal of the Chemical
Society [section B]: Physical Organic (1966), 4,285-291 and over which the claims of this
application are not novel or do not posses an inventive step; the disclosure of these

compounds is herewith expressly incorporated by reference.
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in Justus Liebigs Annalen der Chente (1971), 747,158-171 or in the Journal
of the Chem cal Society [section B]: Physical Organic (1966), 4,285-291
and over i C | aims of this application are not novel or do not
posses anWHfE%‘?ﬁQ%égstep; the disclosure of these conffdtBRPOYYIHEr ewi th
expressly incorporated by reference. 18 WO 2004/ 005286 PCT/ BE2003/ 000117
Opt i onal [y i grelEineie bR tHEle eRpyukdsosigereiniioLIsds
wherein Y tllmit”ls]& ﬁ%@%@g‘?ﬁ% Sgglﬁt_gentns “desi 1[g:;ynat ed RI3 in colum 5, lines
22- 38 of nays of dbesbstinagodsipbated RdB dn cRwan b/ loes RS-38r0f WD patextf 5,4860525
substitugifs g6l ' ' ; RILR il 5. 44ines 38-53
of US pat er?t'%‘ 5, @%ﬁg%%}%@gﬁ&f%i@%ﬁ%ﬁﬁﬁ%ﬂe O@%@%@éiﬁ? easng1 I%/fsbﬂl} 5

r ef er encwlunn §.Hmee 38-6hof UR patestu S1486,50S t whidteisthsreoith ihcappordtechexphasie bget forth

her ei_n e unds,. of the formiula (2) .apd/or. (A, described
abové m@eﬁ@%@é‘%ﬁ? %E[eé“ %‘%2%@/? Sugis)ft}‘%lﬁsaPYVIag Jﬂn@tﬂi‘(’tsgf%g"@ﬁ%eﬁe’% benzyl oxy, and
wher ei n 9 at,neta is enyl ti0 |y substituted with a hal ogen,
(partic ﬁF‘%e%ﬂF’GPWPO“&G q?ﬁqepfgﬁgglagzg R19 at ortho is H, nitro, am no,
nmono- or di (C3.6 al kyl)-substituted am no, 23 NHC(O) (Cl.6 al kyl);
met hoxy sul/bo(rayrieerited abhe) WieteinRe i€ h PhéRd2 optioniily fBBirded ot I8gizylaRove.
Opti onal | ?a{]nlck,EQZ4 are 1@?1 al.kyl taken together with to forma
hydr oxy-aﬁ%ﬁ’ et et mﬁ@ﬁéﬁﬁ onticuatly suhshitntad with halesre, (particplagy chigrolccor di ng
to gopakd iphd] and RIDCbIERNs, HY BRoE alnbnd) ol @ dﬁ@{!@%}kpé%uﬁﬁﬁ&wiaﬂﬂlé,o the

S

gener al ormula (1), pharmaceutically_ acceptable sgalt tgut oners, and
S orrer SNHCEPRGh sl alefhoxyestiongiyids st CORCRberei 2 s RAKZHE andetinch: - R
i s sel egiged. GpRRMYRRGRIER? KR (Y, 32 &t loptth&%iftlto FoHAS )&dﬁ OLplrldtedNe OF
nmore R6, het%r ocyclic ring ur;l'sﬁu. stlﬁ?ut eog or sﬁbgté@ut@cﬁﬂ&w th onee(gr nor e
e, C3-|émepbersd|sptiated ihhaieroeyclieriogl or substituted with one or nore R6 and
C4_le cycl oal kenyl unsubstituted or substituted with one or nore R6;

15 Accordingto a particular embodiment, there is provided compounds accdrding to the general

formula (I), pharmaceutically acceptable salts, tautomers, and isomers thereof, wherein:

R
R4
NN ,
/YR
R3_X/ N~ N
RZ

20  wherein: ‘ _

- R!is selected from hydrogen; aryl unsubstituted or substituted with one or more RS,
heterocyclic ring unsubstituted. or substituted with one or more RS, Ci. 0 cycloalkyl
unsubstituted or substituted with ‘one or more R®and Cy9 cycloalkenyl unsubstituted or
substitﬁted with one or more RG;

25 - Y is selected from the group consisting of a single bond , O; S(O)m; NR''; and a divalent,
saturated or unsaturated, substituted or unsubstituted C;Cjo  hydrocarbon group
optionally including one or more heteroatoms in the main chain, said heteroatoms being

selected from the g;oups consisting of O, §, and N; such as C,.¢ alkylene, C,.¢ alkenylene,
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25 - Y is selected fromthe group consisting of a single bond, 0; S(Om
NR 1; and a divalent, saturated or unsaturated, substituted or
unsubstituted Cl-C o hydrocarbon group optionally including one or nore
het er oat orwo eoesbdagssmai N chai n, sai d heteroatons bei ngpceERel@611From t he
groups consisting of 0, S. and N, such as O -6 al kyl ene, C2.6 al kenyl ene,
19 WO 2004/ 005286 PCT/ BE2003/ 000117 C2.6 al kynyl ene, -Q(CH2) 1-5-,

- E agg _1;f4- 0§ élldﬁ)yhﬁe,, O(&Iﬂg-lzz(ﬂ:%ﬁm-lo-(@&m 148~SJI(I:£HI;E)%@I;§)L4-S4§B&§)F_( GH2) 1. 5-,
| Ccl O acC an IS

| ndependen 38% ﬁ%ﬁl &@ g?é g?ﬁqﬁ’aldgf‘e’hydrogen Cl-1s al kyl;

C2. 18 al-keRydh; R’Caxdm‘ ﬁhkdepydd,en@se’l&taﬁlmme @duplaoraiskyg bhhfd:og&alccaggan OH;

aryl Chi o Ak Griaptienth Cro 3935y dhy o s TR tloafy] OFckhy pBY

cycl oal kyl mRIRS, @@F;Ql unr%l@@k*ajm?hcgm@sﬂoml@wla@ Ia@nmo,, mﬁiﬁﬂé@ Crs

cycl oal kynyl ; 5 or ered heterocycll oxyhet erocycl |

"t hi ohet er oByBP%¥Yalkyk n&ﬂ 0. oxclpalkily| Eapedyeirahilone &P@up"%@ﬁ@ﬂ&“? nd3ef a
di val ent, &%ﬁd&[@ﬁﬁd Qo ERRIYAAL 8dor SURShbAH BBterobfeliRl okftetRsblidbed CL-Cl O

hydrocarbon roup optlonally |nclud|ng one or nore heteroatoms in the main
chai n (pr othickegracydicrinBe het eroatomis not linked to N of the nucl eus),

said het CRIBLAR: Rk e %% e&&ﬂnﬁgmaﬂae&r é&HHatE@Sﬁhﬁéﬂdﬂ&d%b&tutél and N,
such as C1 yI ene, (for exanple - CH( CH3) -

- g]az_rzo)cjz-lézl szun( subsmugd@ﬂgqcchmiro grm(p@ﬂgg)@.llmr@h(d@pgz)ng cmmore heterothoms .
i dene,

C2.6 al keny tgg@ aﬁ‘sf}lgﬁl @%%N@ﬁ%%%%ﬁéﬂ’ﬁ@ \%(N OﬁheCAﬁ%iegﬁaér%d i nt eger
from O to BterRBoms beieg acleaetl foomtiechgrogy copistiog of €2,i Hgand§ Nasydh; asaCyd oxy;
aryl thio; N red e het,e ic or
t hi ohet er o@%lf‘rfe ﬁ%f ﬂ@’wlea_ﬁ%e’awﬂs g EEIE é(ﬁz'bﬁ%/ F@%}’ 8%? Ei?‘?ﬁi
?LW hN{?lO CHS, 0F((ﬁlleﬂ@@TBﬁ4het-ﬁFﬁﬂﬂﬁ$-((CH2)ﬂ%y heCEEYBI' HEM),420 Cs. Ig)17 & 10

|oeeroc c..rin |so i ona e or nore ; :
cycl Bal kyl © ‘iﬁh&‘/E%F Fyggned chééwaﬂiﬁﬁcﬁ?ﬂﬂ%%“&al kenyl with the
provi so thﬁ,t;sa,{yqng lﬁbﬁl(halzd cannot be adjacent to a nitrogen Hwth the

proviso that if Is an al kyI ene, al kenyl ene or _an al nyl then X
conpri ses 5% 1§ @&‘ﬁe ooz s oFouR B?Pé‘smg R’LSaIWE W@%’pé‘ﬁé@?ﬂ’ Wlé*ﬁi se‘H q‘ romthe

group CONSingihhded ﬁéterhasféﬁ@ q&phet&acy%ﬁc 8 thidhetefedycli® ringd aah %Edh)’dfs

al kynyl ; C1.13"al koxy; CI-15 alkylthio; halo NR7 OCF3;
hal oal kyl ; angloxy) mrlthle( ﬁsﬂﬂzﬂl "SH e ¢l mealbwégl}ﬂer@ﬁ}vhq,hpwhetawmcm; Cl.13
20 thioheterocyclic ring is optionally substituted with one or more RY: Cao cycloalky},

oxycycloalkyl or thiocycloalkyl; Cs.1p cycloalkenyl with the proviso that the double bond
cammot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene
or an alkynylene, then X comprises at least 5 carbon atoms;

- Ris independently selected from the group consisting of hydrogen; Cj.is alkyl; Co.z

25 alkenyl; Ca.is alkynyl; Ci.s alkoxy; Ci.ig alkylthio; halogen; OH; CN; NO»; NR'RE,
OCF;; haloalkyl; C(=0)R’% C(=S)R’; SH; aryl; aryloxy; arylthio; arylalkyl; Ci.s
hydroxyalkyl; Cs.i0 cycloalkyl; Ci.ap cycloalkyloxy; Csae cycloalkylthio Cs.p
cycloalkenyl; Csqo cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring;

30 - Each R®and R is independently selected from the group consisting of hydrogen; Ci.ig
alkyl; Cy.s alkenyl; Cao.g alkynyl; Cryg alkoxy; Ciag alkylthio; Cs.io cycloalkyl, Cs.p
cycloalkenyl or Cs.i¢ cycloalkynyl; halogen; OH; CN; NOg; NR“'RS; OCF;; haloalkyl;
C(=O)R9; C(=S)R9; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic,
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hydr oxyal kyl ; C3.10 cycl oal kyl ; C3.10 cycl oal kyl oxy; C3.10 cycl oal kylthio
C3. 10 cycl oal kenyl; C3. 1o cycloal kynyl; 5 or 6 nmenbered heterocyclic,
oxyhet erocyclic or thioheterocyclic ring; 30 - Each R6 and R17 is

i ndependenybyoogedsesst ed from the group consisting of hydiggsisndelzl3 al kyl;
C2-18 al kenyl; C2.18 al kynyl; C1-18 al koxy; C1.18 al kylthio; C3.10
cycl oal kyl, C3.10 cycl oal kenyl or C3-10 cycl oal kynyl; hal ogen; OH, CN;

NC2; NR7 R&xym&ychxalooalﬂoyéterocye{lcang) 154 hﬁ)ra@all@H' andr gdch ofr gpidoxiyl,

aryl thio; arylalky].. ylo tional | xybenzyl): ‘aryl al kyl t hio
(opti onal W@‘ ?'ﬁi/’b}?’? %3;1?]5()51 Wféﬁ%%’ﬁg ° R erao @é%yq)z ?%14}@5'%'604/ 005286
Ecg/ BEzoPgbﬁQﬂamyg a oueph Izﬁtt@d’)pcbexl c6 omemherfmeham@mﬁ& i Q;xyﬁetbgocyﬁici-( Iclﬁ

ydr oxya an ac ar 0 yl,

a7yl a0 oyt Qghe BT e TSP By P o SRR CrRarb et ) &

benzyl t bi @ach R7 &1d 1 i @&ﬂa SA1Ed Y dHh tﬁé,gr@p%ﬁmﬁ@@ml CErp Blkyl; Cpuig

t hi oheterocyclic ring, C-18 ydroxyalké Is _optionally substltuted wth 1

or nore RESeny; antsCaioReydakylRsCry §yalaalkenvde it Pe@éﬂé@:thfﬁchi’%}%ﬁ fiRE gr oup
consi sti ngy Q(f) IHZ &;Sjl-ﬁual &Y imin&lacid Sesidle HBRYA thr % a ca%x}pﬁﬂﬁ 'ﬂﬁ?éol‘yl 0410

cycl oal ke@i/ rTFnber £d het eroc%cl I C ring;
ani no aci tPfé%tFVGl}'eR sk ol tagpihes g ¢ BTPBRINY [WH %fﬁétﬁ%‘qu GOI@I’-MQ&Wnat i veI Y,

R7 and R8,f0&pg§glﬁ%b\égegme{egg e ggen to which they are attached, conbine
to forma -6rre eteroc0|c ring; 10 - Each RO and Rs is

i ndéﬁ)endenanh l%ezhreicﬁteds incbmndmlygspbetpd &omsﬁhstglrcmy @hSlmng@ﬁH GDH:L@x sal kyl ;

C2-18 al k Yom NR SF\" 6;
aryl an a zé%a%&ryg’sﬁdﬁg&%ﬂ%é’d 'hr gﬁéfa&ﬁeﬂ?}l arJn’ x%up théreof Each R10
and RI'" imnmmad@wtlinyeckthtoaghadammogrwpﬁl@oﬁup the group COI’ISI st ng of H,

Cl-18 al I @l - 1al k 0 10 cvel.o n aryl
C(=O R12; n@‘ﬂ%g éﬁmﬁi%n%e Fe g%ﬁl |§¥°upgﬁ3%?npn°8xsé | rgIs%leﬁe I?/nked
t hr ough aan@{,@xyﬂ}c@iam% ]15 Fﬁgmﬂﬁyl G%lo?cyck)alk&dfpenyd@(#t)m’éeﬂ éame?gnefeﬂop t IhE .
roup consisting, o en cycl oa
21248 Coc Peiouipiinesin Siips g dier i F ot Aeator eB R am no’ oroup.
t her eof , EAtR ilMleperiaatlRictected ﬁdﬁdﬂﬁ%ﬂd@rﬁohsist&@ ceme(dl 1k raﬂm thqs gkeiy
consisting of H Cl.1B alkyl; C2. 20 is, alken o cyc| oal kyl ;
C4- 10 cyc|ﬂ6’ée| fRﬂéh&}!rdOa&YL&m@‘cloek‘@@ﬂ#ﬂﬁm%ﬁmgﬁ%l%*d&‘ei?eiﬁlﬂlr*)@ nked

t hrough a xads group thereof; - Each R1$ and R16 is i ndependent ly
sel ected rom ﬂhoup consisting of H Cl-18 al kyl; C2-
- Each R is independently selected from the group consmtmg of H; Cy.i5 alkyl; C,.
20 18 alkenyl; aryl; Cs.10 cycloalkyl; Cso10 cycloalkenyl; C(=0)R'; C(=S)R'%: an amino acid

residue linked through a carboxyl group thereof,
- Each R'_5 and R'® is independently selected from the group consisting of H; Cy.15 alkyl; Ca.
15 alkenyl; Co.15 alkynyl; aryl; Cs. cycloalkyl; Ca.io cycloalkenyl; an amino acid residue
linked through a carboxyl group thereof;
25 - RYis independently selected from the group consisting of H; Cy.15 alkyl, preferably Ci
alkyl; C;.3 alkenyl; Cs 15 alkynyl; C;.35 alkoxy, preferably C;. alkoxy; Ci.5 alkylthio; Cs.
10 cycloalkyl; Cs g cycloalkenyl; Cayo cycloalkynyl; halogen; OH; CN; NOy; NR¥R?,
OCF3; haloalkyl; C(=O)R?; C(=S)R™; SH; C(=0)N(C.5 alkyl), NEDS(O)(0)(C1.s alkyl);
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, aryithio, arylalkyl
30 substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens;
hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring

each unsubstituted or substituted with 1 or more halogens;
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Is al kenyl; C2-1s al kynyl; aryl; C3.10 cycl oal kyl; C4.10 cycl oal kenyl; an
am no acid residue |inked through a carboxyl group thereof, 25 - R19 is
i ndependent|ly selected fromthe group consisting of H Cl.13 al kyl,

pr ef er abl yWERIG00FBky| ; C2- 15 al kenyl; C2-18 al kynyl ; ROT/BEZ0Q3/0RGAT,,
preferably Cl-6 al koxy; CI-18 al kylthio; C3- 10 cycloal kyl; C4-lo

cycl oal kenyl ; -10 . gycl.oal kyny| ; hal n, OH CN. NOZ2, OR21,; 3;

hal oal kyl ;}éf':‘(h:%l ﬁfg;R C(s:’%‘?eﬁﬁ'}ésxtgfe e@tﬁgg‘mﬁ &ie goup gppiytin %S&é“("éﬁ' °C1. 6

al kyl);  apiferabdy 100041 @LydIkdavIo s plalidyailk iyl GBifbyCRERyIOC, R@ydloakatlyl;

aryl oxy, ar _I(i)hll.p _rx{z_al kyl 30 substituted with 1 or nore hal ogens,

parti cul arpg“ Rph@ﬁ‘?ﬁ) substituted with 1-2 hal ogens; hydroxyal kyl; 5 or 6
menber ed hr¥efs0pMedchdentPXHBEEE HRGY H; | OHOICLDiaBRE L@ QGUEhHIC ¢l NEikoRACH
unsubsti t utg% %r gﬂubsti?ut ed with | or rmrfelpha og%ﬁg; 21“/\01& 04/%5286
PCTBE2003/ BBORI 7 2yL; Caao cyplgalkhy!Rormenslqrdkenyls i ndependent|y sel ected fromthe

group cQnsSi.Ski Rkt ; A, < | : 8ral kenyl ;
C2.18 al ky%&P;wg?@lR; ﬁés"ge%éng?gl:y%:?ﬁﬁg&&%@%@% il ﬁé’lr%gfm% Il:Ib?’Rsz,
C(=S) R12; prefesablsn@epalisd cwharsin Sob i deken ¢egetier with Nopf RE canifpim ac2. 13

al kenyl; Lzl : . - P

cycl oal ke%@?@ﬁégﬁ%ﬁ%%’m&”{ ‘gé ?Jn%pen%g?% ent ?@tg‘g}"é%t%% F %&%{ fe group
t he group amnsaddresguef H, Cl .18 alkyl, preferably C2.3 al kyl, wherein
023 al kyl taken together with N of R22 can forma saturated heterocycle,
whi ch he.tgogfar& B hRR AR dr ¥nibdBEhdrk Uhed Wipkdviddd Qmpvills a6coding adiiRo
acid residue. 10 According to another particular enbodinent, there is
provi ded generphb domisiladEorphargaceoticatly acpentablel sdlts; reutemers) anghispwatse thereodd | y
accept abl eilsal ts, tautoners, and isoners thereof, wherein RS 4 R Y-R
R3X~ N RVOeIgn

5

R
R? |
NN, |
YR
3 /N e N
R—X
RZ

I
- R! is selected from hydrogen; phenyl unsubstituted or substituted with 1-3 R 50r6

15

membered heterocyclic ring, optionally benzo-added, containing 1-3 heteroatoms selected
from the group O, N, and S, unsubstituted or substituted with 1-2 R% 1-naphthyl
unsubstituted or substituted with 1-3 RS; 2—napﬁthyl unsubstituted or substituted with 1-3

20 R6; Cs.0 cycloalkyl, particularly Cs.; cycloalkyl; Cs.7 cycloalkenyl with the proviso that
the double bond cannot be adjacent to a nitrogen;

- Y is selected from the group ((CHa)os; O;.S; NRY; -CH(CH;)-; -OCH-; -CH,0-; -
OCH2-CHy~; -CH,-CH;0-; -CHz-0-CHa-; -(CH2)o-5~S= -S-{CHz)p-s~3; -(CHz)o-2-5-(CHa)o.
2+ “NR"-(CHy)p.5-; -(CHa)os'NR'!~; -CH"NR"'-CHy~; ~C(CH)s-; (cis or trans) -CHp-

25 CH=CH-; (cis or trans) -CH=CH-CHj~;
- - Each R% R* and R® is independently selected from hydrogen; straight or branched Cis
alkoxy, particularly C;.¢ alkoxy; straight or branched C,;,¢ alkyl particularly Cy¢ alkyl; F;
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Rl is selected from hydrogen; phenyl unsubstituted or substituted with 1-3
R6; 5 or 6 nenbered heterocyclic ring, optionally benzo-added, contai ning
1-3 heteroatons selected fromthe group O, N, and S, unsubstituted or
substi t ut estowbdaloostse?2 R6; 1- naphthyl unsubstituted orpéﬂaghmymhgg with 1-3
R6; 2-naphthyl unsubstituted or substituted with 1-3 20 R6; C3.1

cycloal kyl, particularly C3.7 ¢ycloal kyl; C5.7 cycloalkenyl wth the

provi so t H%it Bry heO%L@ﬂeNﬁbnNRc&%r@@FdoeC%dj(ﬁt@)ﬁ phenyi; mhen@g’ewenzyl Yis
selected f 8{&@%}1 oup (CH2)a6-; O, S5 NR' I; -CHCH3)-; -OCH2-; -CH2O;
> oorp. ol CCH2=O CH2-: - (CH2) 0-5-S-; - S (CH2) 05-: :

-(CGH2) 0-2 }Sls(sﬂbmd)ﬁ’mﬁ*he ENRECILCHZHICT,)-; -CHERR)-0-CHANR-CHy- @HE-CRy-- CH2- |

Each R0, Fhnr raCH RRA SN ) e by o o Rags: gt o

br anshed GIIH;-BIH(@H&QG(XHZ,- -ﬁH(CHQ#ﬂIﬁF(I:Hz-CC{-E GHKOMGCH: 3t «CH-gIH-OBL-; br anched Cl

48 aIkI rticul Cl 00 6. PCI/ BE2003/ 000117
d; Y. Q{% sel ad’#{%ﬁ N%?’F@tex@tﬁgmybﬂé’mt@feﬁ %?ggﬁg CgﬁPFé‘ﬁ’(‘} . benzyl ;

hydr oxy rrethbo&qcychc&mg@ c%@tbﬁﬁigemfl{ew%dtm gelevid frédthe grédp( OFY), -and-EH2- CH2-;

- OH2- G- G2 - CHZ- O 5 OCH2- CH2- ;- SCH2- CH2- : - NRLQ- CH2- CH2- ;

C3-7 cycl SRMPHItFEE Arsubsty @1*2R5=1®R2“’@H(1@}1§)““@42Q”“ ostied yath Bip- Grp- |

- Cr2- G- Q. Oy 1@&&%@&43”111;3&&@%!1@1{@%;,5 oyaIdANS Y aitichied, or  pheny!

substltut ed wt 3 R17; 5 or menber ed heterocyclic ring, containing
1- 3 et er o&f%??ékﬂ&se@w@aalk%w%@e grayisp timt the dowhle band cappe hwémemted or

substit ut gkt 1-2 R17; 1-naphthyl unsubstituted or substituted with 1-3

R17; 2-naphth unsp})stltuted or substituted with 1-3 R17; C3.10

cycl oal t rﬁaCh éalﬂiﬂd Buil iadndgpendently sglegtpd from thy| groupsH 7stesight eabmﬁw Guist h t he

roviso t I C d r, Each R6
gndV:ﬂ? |Eﬂ{mr{1%@ ;Hr%tbmnmlaﬂ% tqﬁkgp?r gﬁ]%?h%%ﬁ?%%}ﬁ) Wlﬁlg’ﬁ?@g? Er ’anched

CI - 6 al k@(‘?@) lmsmiaie@ tpbergil ob tph@m’h@ubS@Bltdl vogh ; 1-¥R"; 5ar; 6 Blembbred OH;
D g henyl
subs i tut e% ]O%ﬁié é E&%Q’ be%: addgé & Bor & &uﬁ]%gﬁ&?%?%egg%# S, ﬁr%}ﬁal ly
benzo- add&gyunsobstitvacdirsgbstitudd with ¢ maﬁd?m-mplhthymmmmmm or sdblstamdd wih
unsubsti t ytediso R1 2: napht nsubstituted or
substi t ut a’e’% t¢? q%iuﬁi 57é§°19aq%?¥ﬁ85qnﬁ§¥’%e%’1 ?Y@%X%%Jilﬂenw , phenoxy;
benzyl ;- hmdstoxa’/rmumﬁ is ndépefdentRy salbeteRErons H; nEeRRNGE Biahthed eC o6 taBGLT rom H,
strai ght preferab y é],ed St I%hSenj?]l; l%/(LO)RQ; alternatively, R’ and R®, together with the
20 nitrogen to which they are attached, combine to form a 5-6 membered ring;
- Each R’ and R is independently selected from H; OH; straight or branched C,.;5 alkyl,
preferably C,.¢ alkyl; straight or branched C,.;3 alkoxy, preferably C,.¢ alkoxy; NRIR'S:
phenyl;

- Each R" and R!! is independently selected from the group H; Cy.15 alkyl, preferably Cy¢
25 straight or branched alkyl; phenyl;
- Each R is selected from the group H; Cy.j alkyl, preferably C,4 straight or branched
- alkyl; phenyl;
- Each R® and R is independently selected from Hj straight or branched C;z alkyl,
preferably C; salkyl; phenyl; C(FO)R'%;
30 - Each R and R' is independently selected from the group H; C;. straight or branched
alkyl; phenyi;
= RYis selected from the group H; straight or branched C,.¢ alkoxy; straight or branched C;.
¢ alkyl; F: Cl, Br; OH; NO2; NR**R?"; OCF3, C(=O)R%; phenyl; phenoxy; benzyl;
hydroxymethyl;
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preferably C -6 al kyl; phenyl; C(=O R12; alternatively, R7 and Rs, together
with the 20 nitrogen to which they are attached, conbine to forma 5-6
menbered ring; - EFach RO and R s is independently selected fromH, OH

st rai ght OW(%P?;{W%Z@%I Cl.18 alkyl, preferably C -6 al kDFT/BEIOPHIBH? or
branched Cl -18 al koxy, preferably Cl.6 al koxy; NR15R16; phenyl; - Each R10

and R'" is i 2 f f P | ferably
Cl4 25 stiragtiqlg t ndggrﬁbr ﬁ%?ﬁg‘g&gg‘ﬂ% g'e%g#ei%?n? }?u%éi@ﬁt %E@gﬁége beie ﬁf romthe
group H; m:efpgbhnqhylal,kybmmwl;amFQ)Kﬁ;. 6 straight or branched alkyl; phenyl;
- Each R13,=z | & i n Y, f St al r ~branched
Cl - 18 al kyl, qgﬁre?%ir% ljf];ﬁ"gqg gﬁ%orgﬁ%nﬁﬁdeea%@@@&?&%&% 1-:31"3 and R16
i s i ndeperdkntyl grefemblyctigdlkor VR ‘opheuyd; H; _Cl1.6 straight or branched

o 0%, P SRR LAl Sl BB C-
OCF3, C(=Gxfaizht orjbhemiohdd allpiahexsst; benzyl ; . hydroxynet hyl; 23 WO 2004/ 005286

PCTBE2003/ 000117 - Each R20 and R21 is independently selected fromH,
straight or branched Cl-18 alkyl, preferably C-6 alkyl; phenyl; C(=0 R12;

. R22hi %n%%%ﬁ%ﬁ&ﬂ}i%@ﬁ%ﬁtes%’boﬁ ?@dgbfg@fﬁulf(mmaﬂhgr;-z 2 al ﬁyl ! strai nglt or
ranche al kox pr raply C, .6 gl koxy; . NR ; _phenyl ; - Eac
R23 andTe@ad fo therﬁféﬁ‘éﬁﬁéﬁ‘-\?%/?@e?‘éc‘t’%e% Fonis et }%&dﬂo ’éﬁ-w@*ﬁ?lﬁfﬁr ,
prefygr a@]tpyrigi‘m fing §ﬁ1§c’i’t’u€h§haﬁﬁac@ﬁﬁ’dﬁﬁﬁ @beplakix | saltd) REOmhers, ARAtiEGhers BHRAMF MENt
relates 1o _conpounds of Tornul aim(l 1), which are related to the general

For nul aand their gsp in\geatpent RE viral igfeptiosn oryto|manpiagturen medicaneni o drat wtal 10

cl pyri dipagtbidgnatipuct ure, pharmaceutically acceptable salts, tautoners,

and isonmers thereof :‘and their use in a treatnment of viral infection or to
manuf acture a pédi cament to treat viral infections, wheréin: RS R4/ R

R? Z )q
1
3 V/N 4 N/>—R

R—X

R2
- R! s selected from phenyl substituted with 0-3 R% 5 or 6 membered heterocyclic ring
15 containing 1-3 heteroatoms selected from the group O, N, and S, substituted with 0-2 RS
1-naphthyl substituted with 0-3 RS: 2-1iaphthyl substituted with 0-3 R® Cs cycloalkyl;

Ca-s710 Cycloalkenyl;

-+ R% R*and R’ are independently selected from hydrogen; straight or branched C;.¢ alkoxy;

straight or branched Cy.s alkyl; F; CL; Br; I; OH; CN; NO; NR'RY; OCF3; CF3; C(=O)R’;
20 phenyl; phenoxy; benzyl, hydroxymethyl; _

- X is selected from the group ~CHj-; ~CH(CH3)-; -CH,~CHj-; -CH>-CH,-CH;-; -CH,-CHa-
CH,-CH,; -OCH»-CHy-; -SCH,-CH;-; -NR'°—CH2-CH2-; -C34 cycloalkylidene; —~C(CHz),;
-CH;,-CH(CH;)-CH;-; -CH(CH;3)2CH,-CH,-; -CH,-CH,-CH(CHj3)-; -CH=CH-CHp~;

- R%is selected from pheny! substituted with 0-3 R'7; (benzoannellaicd) S or 6 membered

25 aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and
S, substituted with 0-2 R'?; 1-naphthy! substituted with 0-3 R'’; 2-naphthyl substituted
-with 0-3 R'; Cy.7 cycloalkyl; Ca.1o cycloalkenyl with the proviso that the double bond

cannot be adjacent to a nitrogen;
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R3X~/ NR2 1l R is selected from phenyl substituted with 0-3 R6; 5 or 6
menbered heterocyclic ring 15 containing 1-3 heteroatons selected fromthe
group O, and S, _substituted with 0-2 R6; 1-naphthyl substituted with 0-3
R6; 2-naph W‘m“é‘]ﬂﬁ@ ituted with 0-3 R6; C3-7 cycl oal kyRCT/BEAIRN0YIG

cycl oal kenyl; R2, R4 and R5 are independently selected from hydr ogen

o1 AR et 3k B RN s .

hydr oxynet Ifreht °fx‘3i‘a§°1§fé|@ divl Forflt Bes & Ok CNZI-NOz, SRUBIS) 0CFs; @1 CH2- ;
- CH2- CH2- =Q)R! h - SCH2- CH2-; - NR10- CH2- CH2-;
G317 oyl ogiyhn doner o Gy s RGN . - O o) ~Ore- G-
_CHe- CHo= O @ng R, @@md@m selecteRFrdns F etraiphest mramd)km@mkyﬁ%%ﬁ 1 ut ed
wi th 9-3 REGoRbeszoanag:! aromatic heterocycllc
ring containi n)g{be 3 hetH g€r otg%e?)grf% “@%ﬁ%c?lgag?nr%r’ﬁ?’méﬁ’ﬁ%ﬁ?}w@he@dc“ﬁ%e tog,
substi t ut eﬂ)rmat-%gwmbmdnng, napht hyl substl tuted with 0-3 R 7; 2-napht hyl

bstitut ege | k 10 | oal kenyl th th
orovi so t hat &l Gl imdkaderty caltfE e K QGG on trencheh s BV
2004/ OOSZWEEQM&OOMOWBGRER& Plehygr e i ndependently sel ected from
t he group lss%{ea{%g%t br an d Cl. al koxy straight or branched Cl-6
al Kyl'; F; B@QI“P rerprangaikybpBenyl;c( =0) R18: pheny! :

pheri@xy, H@lﬁmﬂetectb&ﬁbmxyd’@bgyﬂ Cﬁ%ﬁ@ﬁﬁ%ﬁﬁe&'ﬂypgﬁﬁ‘%m |y selected from
H straig 13or E_e‘,anc% Cl- 6 al kyl or R7 and RS,
t.oget her Aoq Badently sglerte ﬁomyf/av@glatqrmm Coydikylpphenyl; f or m a
5-6 nenber(}(éoyRP; - R9 and R18 are independently selected fromH OH
strai ght g(tr:s br an,ghed Cl-6_al kyl; straight or branched Cl -6 al koxy;

NR15R16- phefifl R arqindepeadestly aalactad fromo et groumHplps shaighl obratdhad gkil; OF
br anched phéggt;; phenyl; to R12 is selected fromthe group H Cl.6 straight
or branched al kyI phenyl - R13 and R14 are independently selected fromH

strafght or branched Cl.6 alkyl: phenyl: (O RL2:
Another embodiment relates to compounds of formula (II),
-phamaceutically acceptable salts, tautomers, and isomers thereof and their use in a treatment

of viral infection or to manufacture a medicament to treat viral infection, wherein:

R
-R4
NN

3N/N/>~RI

R=X"
R?
‘ o
20 - R'is selected from pheny] substituted with 0-3 R, 5 or 6 membered heterocyclic ring |
- containing 1-3 heteroatoms selected from the group O, N, and S,-substituted with 0-2 RS
I-naphthy] substituted with 0-3 R®; 2-naphthy] substituted with 0-3 R% C3 cycloalkyl:
Cis.7.10 cycloalkenyl; ’ _
- RL R and R’ are independently selected from hydrogen; straight or branched C,. alkoxy;
25 straight or branched Cyalkyl; F; CL; Br; I; OH; CN; NO,; NR'R®, OCFs; CFs; C(=O)RY;
. phenyl; phenoxy; benzyl; hydroxymethyl;
- X is selected from the group —CH,-; -CH(CH3)- -CH,-CH,-CH,-; -OCHz-CHz- -
CH=CH-CH,-; ‘
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- R15 and R16 are independently selected fromthe group H, Cl-6 straight or
branched al kyl; phenyl; 15 Another enbodi nent relates to conpounds of
formula (I g‘) Ehar nmaceutical ly acceptable salts, tautoners, and isoners
thereof and4H&PSHee in a treatment of viral infectiBETBE200H0HAUS act ur e

a nedicanent to treat viral infection, wherein: RS R4, ~ / R R3 X~N N
R Il 20 -rRs seRcis® hemlid n t7i ut ed th.0-3 R6; 5 or 6
menber ed heterocyclic rllzﬁlgn))cl lgll?er%ll ‘)r(lngth ?L%bﬁ L] c@é ect awmbessth t he

group 0, N H¥Ryicetesonyshi nag @dtawmgﬂ-G-lﬁthﬁLtomsl seI%aﬂ%H'ﬁBiﬁ' the lg%%b s} lﬁ eqwi th

gygl (ljgl kgnﬁghﬁéﬁﬂm@{#ﬂﬁg %har eaPﬁtg’gpsé‘ﬁ V“@é’l‘%ét eoal kgthylhfyﬂbfi e

strai ght orwily ﬁ'ﬁclﬁesdcﬁi 38 laalklyl) X7 cyaﬁa&*eﬁﬁngblt the'h r&ﬁ@qﬁ&e@e qﬂﬁbl@'h‘&ﬁ
A, B, |; Sot Mt QI er§8 OCF3; CF3; R& phenyl; p enoxy,
benzyl ; hydroxy S %%q Pected fromt he group -CH2-; -CH(CHB3) -

- CH2- CH2~ CRS and Hﬂbﬂ%ﬂdenﬂy@lbcﬂd-ﬂﬂﬁfhe &m&g%%{&qgg& e(ﬂgTB@%) 3/ 000117

R3 is sele f Y, t W th ghzoan ed) 5 or
6 nmember edgtrr£ otrrélt I'C %’%I ¢‘85§%1i| E :é{l’ng LebnPHi ﬁi}th@z:BNReRes EHNCRel ect ed
fromthe gEGEPHRS ,,ph(h,uyhph'bnoﬁr beRE hhdrekatemilt N 0-2 R 1-naphthyl substituted
vmth03Ré7B%? Ra @qugstltuted W th 0-3 R17; C3_7 cycloal kyl; C4-7
~ cycl oal kenyl & a% éﬂ} B Selpsted faom Hb@b#lghtbmrhjancﬁecb@malﬂcylb@he@l acent to

a nitf ogenC(=R6R3Elﬁlteﬁa?wél R A RBSRLQAL
stral ght ora% anc ed Cl % al koxy, stra‘?‘l tkgfr&to rnatﬂc @ﬁ ,’ F d;

; T8 pepmberet Fing; CF3; C(=O R s; phenyl; phenoxy benzyl ;
hydroxynet}tfyimd RP a@qn 1@{ t Ly I d f ;. straight or
branched O S al k){) IFI) @56 el?ﬂ)‘ Egigo?e%nﬂ%\l@l h (ﬁ-? s%mg%t or rbranchv:’:d ¢ alkyl;
straight or branc chH; alkoxy NRlst, phenyl

- RYis selected from the group H; C;.¢ straight or branched alkyI phenyl;

15 - RPandR™ are independently selected from H; straight or branched Ci alkyl; phenyl;
C(=0)R'%;

£

- RPand R are independently selected from the group H; Cy.¢ straight or branched alkyl;
phenyl;

20  Another embodiment relates to compounds of formula (II),

pharmaceutically acceptable salts, tautomers, and isomers and their use in a treatment of viral
infection or to manufacture a medicament to treat viral infection, wherein:

R
R? _N

,}—R'

'Ra—'X/ N

R? '

25 - R!is selected from phenyl unsubstituted or substituted with 1-3 RS 5 or 6 membered i

3 heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S,
. unsubstituted or substituted with 1-2 R‘; 1-naphthyl unsubstituted or substituted with 1-3
R°; 2-naphthyl unsubstituted or substituted with 1-3 R, G5 cycloalky; Cs., cycloatkenyl;
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10 C(=0)R12; alternatively, R7 and Rs, together with the nitrogen to which
they are attached, conbine to forma 5-6 nenbered ring; RO and R s are

i ndependenw%ﬂgzol ected fromH OH straight or branched Cl -6 al kyl;
straight o ¢HEH Cl -6 al koxy: NRLS5RL6; phenyl: K12PCEHBEMNHOHEE from t he

group H, Cl.6 straight or branched al kyl; phenyl; 15 - R73 and R14 are

i ndependentﬂzyR‘S@hQ{étagquﬁ; m.H, straight or branched Cl1.6 al kyl; phenyl;
C(=O R12. R15 and R16 are 1 ndependently selected fromthe group H, ds
strai ght - or* #f &fletietl fank yhe erquperGRl;-; 20HETIB)-hoCHRRHIECHENLOCEL-AGS 1 0
conpounds @T{J@I-EEHLQ (I'1), pharmaceutically acceptable salts, tautomers,
and isonmers.and their use in a treatnent of viral infection or to

manuf actur & i seledied foenpheny unseistitutddroa|substbudat wit 1-3VRer @bBoadRellady/s ~ R3
X~N N R2 | I elected from phenyl unsubsfituted or substituted
Wit hl%l- 3 Rgr G%Pelgd r?}e%%rc %r%é(fll?r'ﬂf@y& g by hetpatems prlpcted Framether oat ons
sel ect ed f gronp Ohd, gudbSipuBybshifuteand sSbstitudaSiHas { I hoki with 1-2
R6; 1- naph%ﬂéﬁmt‘éﬁ'sugiﬁi:{ E{Iﬁd orﬁtﬁ]ugsti t ut ed vvlJztRJh ?d'r";ﬂ‘%g’m%{‘%%‘g{%‘%%%ﬁ
unsubstit utea or  suBstit dt ed? HFRYYL substigrtedcyith ¢3 R GalGsy | cyclealkyl; Cs.,
cycl oal kengcloalkeimy] Wih 20086 B 0SR86HE St o a . nd R5 are
hydr.ogen; ﬁgmi] |6S %glgcte fr%?the r%ﬁ%%ﬂg%égr%)@mg 2 CH2- CH2-;
- OCH2- CFR2- 7% %ﬂi‘ chptnaepengently selededs fromthe eronp Fhewrpighti nsbiosdtied @ied or
subavi t ut exkostyi Bofbkdnchéde |dqa ) 0B R 6 1y aromatic
salphBorBrdichteNZARMLIIABED) Ofy; R Ko, OfTEERe ,oggof%g

het erocycliic .tisng contai ni ng 1-3 "heter oatonms 5elé oup 0, N,
and S, uns“tfﬁg)g]%‘t aﬂ;ﬁheng%gewh@mmﬁhﬂ;z R17; 1-naphthyl unsubstituted
or subst iRukedleMbd Fod Br: B std; stjtuted.wth 0-3 , C3.7
cycloal kyl ; C5.7 . cycl oal keﬁyﬁh&ﬁﬂp%%ééhgra;@fs%h%m%e"rd’('iﬂ‘ﬁpélébﬁd cannot
be adj ,ace_r‘?*lk"fcﬁl\ﬁ{_rﬁtmbg@!ﬂ;; Each R6 and R17 is independently selected from
the groupyghtp R iR grin&fp%ﬂé:egﬁ? s&:léétgd from H; straight or branched Cpg alkyl:

15 - phenyl; C=OR'

- Each R and R is independendly selected from the group H; Cy. straight or branched
alkyl; phenyl;

Yet another embodiment o comprises the compounds of formula an,
20  pharmaceutically acceptable salts, tautomers, and isomers thereof and their use in a treatment
of v:ral infection or to manufacture 2 medicament to treat viral infection, wherein: |

RS
) o
2NN, .
3 /N = />-R
R—X N
RZ
1

- R!is selected from phenyl unsubstituted or substituted with 1-3 R‘; 5 or 6 membered
heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S,
25 - unsubstituted or substituted with 1—2.R6; 1-naphthyl unsubstituted or substituted with 1-3
RS 2-naphthyl unsubstituted or substimted with 1-3 RG;
- RER*and RPare hydrogen; :
- Xis selected from -CHp-; -CH(CH3)-; -CH'z-CHz-CHz-; -OCHz-CHy-; -CH=CH-CH,-;

27




10 al koxy; straight or branched Cl-6 alkyl; F, d; Br; I; OH CN NO;

NR13R14; OCF3; CF3i C(=0 R9; phenyl; phenoxy; benzyl; hydroxynethyl; - RO
is selected fromH OH straight or branched C .6 al kyl; straight or
branched CW®2004§0838¢y: NRL5R16: phenyl; - Each R13 andPRI/BEI08340t&pendent | y

selected fromH straight or branched C-6 al kyI 15 phenyl; C(=0)R12; -
Each R1S_a Sq | tl =I ecte roup H,_ Cl-6 stral ght
or br ancheg@ iagljs%}3 ﬁ%qln@-%ﬂﬂﬁ)ﬁﬁ bgtr%l ﬂ%’&ﬁ‘? lc;’gggnﬁrqrsfé@e@h@ed
conpounds ghomgicrhetesodyblic) I;mg%ntainargﬁﬁs ﬁ%tcﬁﬁhis)éel@@t&ﬁﬂbxﬁ heerdap bSN, hAdt OMer's,
and i Somer Uﬁ&{ gﬁ[“cggg hel fgl\é] & treatpent of viral infécfion or to
manuf actur€’a mear canent Rak 11eplhylivasbstipied or qubstigtedruith R R3
X~N N R2 | 1-3RY m—na;ﬁlﬂsehmbsﬁ@téddi@hmhm@alwmpﬁ_glkst ituted or substituted with

1-3 ; S%Ia man%rl eter clic ring containing 1-3 heteroatons
sel ected frof fné™ p?\rlldc Felgeted Sromm thenereyn Hi sleright os bbachedu€ed Wi t h
1-2.16; 1- akphy; hﬁhghmwb@t:hadtmsdu@r ﬁ@%ﬂi%ﬁ%ﬁ‘ﬂg,@@are d%géﬂt hg’(' e

unsubstltu?:EP o ubﬁtltuted with 1-3 R6;
sel ected f g )%OI-E% ‘@ZB mylmqmthalﬂz- - OCH2- CH2-; - CHCH-CH2-; 27
- WO 2004/-005285sﬁﬁ&ﬁ%%oéﬁléﬁa:%n-or brafdfied § %ﬁikgﬁtsﬁ%fé rgm,%@ﬁétq,é

unsubsti tuiﬂgd of sihstituted wt
heter ocycl #o%% N§ donhsming 1- 3 het er oat ons sel ected from t he group O N,

oSS o w1 s Pt ket ok i el o Yook o BBl with

1-3 R77; headrCEROBAY R is |ndependently sel ect ed fromthe group H

5 1L, e PR A e e L S

hydr oxyrr\e‘tﬂllal‘??l1 ;phenyl.

15 Particularly, one embodiment comprises compounds of formula

(ID), pharmaceutically acceptable salts, tautomers, and isomers thereof and their use in a
treanngnt of viral infection or to manufacture 2 medicament to treat viral infection, wherein;

R
R
=N :
3 /N o />-R
R—X N
RZ
I

- R'is selected from pheny] unsubstituted or sabsh‘u»ed with 1-3 R% 5 or 6 membered
20 heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S,
unsubstituted or substituted with 1-2 R%; 1-naphthyl unsubstituted or substituted with 1-3
RS 2-naphthyl unsubstituted or substituted with 1-3 RS
- R% R’ and R® are hydrogen;
- Xis selected from —CH,-; “CH(CH;)-; -CH,-CH;-CHy-; -OCH,~CH,-: -CH=CH-CH,-;
25 - R3?is selected from phenyl unsubstituted or substituted with 1-3 R”; 5 or 6 membered
aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group 0. N, and
S, unsubstituted or substituted with 1-2 R'?; 1-naphthy! substituted with 0-3 RY; 2-
naphthy! unsubstituted or substituted with 1-3 R
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RO is selected fromH OH straight or branched Cl.6 al kyl; straight or
branched Cl.6 al koxy; NRL5R 6. phenyl; 10 - Each R13 and R14 is

i ndependent|ly selected fromH, straight or branched Cl.6 al kyl; phenyl;
C(=0) R12; ¥Q2M4R4336ind R16 is i ndependently sel ected fRauBEAES/HOgeI0Up H; C, . 6
straight or branched alkyl; phenyl. 15 Particularly, one enbodi nment

conpri ses GaEpPRE f; I mageytical ly. acceptabl e salts,
taut omers, and iggﬁeﬁrjs LI’E %g%g exélkdg)e{e %??ﬂ%n%eylgwgg" 'tﬂ%ﬁfanfﬁedv@k‘ﬁal |

i nfecti on 8Ko¥G sEigtffon branehed £ raliyl nEhiBrt § QMK NO§; R Pr¥ eotFoF;Wher ei n:

RS R4 3. RN h 8- A glected from phenyl unsubstituted or
SR gh I

substituted wth 1- ey 8620 het erocyclic ring containing

1-3 het et oRt énselestsdefiore dL;f OHmstrdight gt ditnched N, angl; Straigh 61 Bahiedt§d or

substs tu.te,gﬁ 'ytﬂRﬂs %.Eﬁ'n % napht hyl unsubstituted or substituted with 1-3

R6; 2-napht hy ’uns&bé |?E§ ed or substituted with 1-3 R6; R2, R4 and RS are

hydr ogen; EackiR" sellf dsl irfdepsmder@yselecte@He&RRY- strai B2 it T, 47 2- CHe- ;
st

- CH=CH CHé’ 'nﬁ}:’céé)%&- sel ected from phenyl unsubstituted or su ‘ut ed
with 1-3 1]‘7‘; 2?% 1'Smarrbered aromatic heterocyclic ring containing 1-3
het er oat orBack &' tatdeR 5fis tidepdagerily QURctOd 13- UAS ' [
substi t ut %ﬂ%’nn E}h i;-z R17; !?L napEt hyl s%?’?%ﬁ%@%@ﬁ%@g%&ﬁ%pht hyl
unsubst i t PGF%ubstituted with 1-3 R', 28 WD 2004/ 005286
PCTBE2003/ 000117 - Each R6 and R 7 is independently selected from hydrogen;
straight or branched Cl4 al koxy; straight or branched Cl6 alkyl; F, d;
Br; |; fofurthenemkpgimenRebiesdo coppaundsios the foim@pd; phenyl ; phenoxy; benzyl ;
hydroxynethyl; - RO is selected fromH, OH ,straight or branched Cls al kyl;
straight or br’Rlacheckzgl-G 5 al koxy; NR15R16; phenyl;

{ .

N
| )R
N

i

15 orapharmaceutically acceptable acid addition salt thereof

wherein:

- R!is selected from hydrogen; aryl unsubstituted or substituted with one or more RS,
heterocyclic ring unsubstituted or substituted with one or more R® Cio cycloalkyl
unsubstituted or substituted with one or more R® and Cua.10 cycloalkenyl unsubstituted or

20 substituted with one or more R ' ’

- Yis selected from the group consisting of a single bond , 0; S(0)n:; NR'; and a divalent,
saturated or unsaturated, substituted or unsubstituted CiCio  hydrocarbon group
optionally including one or more heteroatoms in the main chain, said heteroatoms being

_ selected from the groups consisting of O, 8, and N; such as Cys alkylene, Ca.¢ alkenylene,

25 Cas alkynylene, ~O(CHy)ys-, -(CHz)14-O-(CHa)14-, -S-(CHa)1.s+, ~(CHa)14-S-(CHy)1osr, -
- NRV'{CH)y 5, -(CHa14-NR"(CHy), 4-and Cagq cycloalkylidene;

. = Xis selected from the group consisting of a divalent, saturated or unsaturated, substituted

" or unsubstituted Ci.Cro hydrocarbon group optionally including one or more heteroatoms
in the main chain (provided that the hetersatom is not linked to N of the nucleus), said

30 heteroatoms being . Sf:lected from the group consisting of O, S, and N; such as Cis
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Each R13 and R14 is independently selected fromH straight or branched
Cl.6 al kyl; phenyl; C(=0O R12; Each R15 and R16 is independently sel ected
fromthe group H, Cl.6 straight or branched alkyl; phenyl; 10 A further
enbodi mentwoetiap®asst 0 conpounds of the formula I11: PRorBEmofAbel R R Xx- N
2 11l 15 or a pharmaceutically acceptable acid addition salt thereof

wh in: I t bsti tuted bstituted
Wheh one oRibTe, Uak SRingln 1o A ferEiotn SER EPeit or. “CHoGE Cbed v th
one or nor €4 s, (CBIz)zQ.();ng)za‘L ky-kCHyjl,SleQ@Hj)ﬁ Mt eftCH%}N‘RS‘L dﬂgzgd \@3tl{1hone or

nore R6 and oal kenyl unsubstltute sub s ituted w one or
nore R6; - %Yg%qnécézé&]k@ﬂ?ﬁ"’t (psh g% oeH=CHr{allx) Cagalliynylensi ngl e bond , O;
S(0) m NRlm;is &ifval ®ly; saturated or unsaturated, substituted or

unsubstituted 1 C10, hydr ocar bon group Etlonally |ncI udi ng_one or nore
het eroat‘on% rseteRied ok thergrpyp copsisingnef e andeny; soilihip; asséﬂ\&b?-ed drréom t he

%5 guglskgﬁgliibéxﬁhiéér@h&éro%d@ ox?l'i@e{%%?élﬁﬂ &bi’g? é%?{%{ ‘%'83%*&4%% gﬂ keny! ene, 25
- (CH2) 14- Suylorn) moithm, armR“’ ¢ GHRY 16 Smembgrahetordoy bR, - Q:@iﬂ)afbdycémdo@ 10
cycl oal kyl r consiski Ag a . divalent,
sat urat ed %&ﬁﬁtﬁ}gg clljlg;(a dI'§ %@ﬁg&?? tsulléS%g] técpsmgnsub 1 @1‘” &rglo ‘ﬂg’a’r ocar bon
group opt i exwedcloalkyhort thmcwépaﬂnt @rio cwtoelldemglemﬂahe)pmwso |that e doable berkiai n

hot boat ordeif o A9t SaaBebk i v e grliB e AR o S N s uoh
as Cls 2%r'WeROOA4ROHABE cHopridEAQL:3t DOLBdh/atorad; Kyl ene, (for exanpl e -CH2-,

- CH( CHB) -

- (cra) 22 B Efgeins LS oy wosg o pIRRkEy kel S2a | C3. 10
.alkenyl; Cy.15 alkynyl; Cygp alkoxy; Ci.is alkylthio; halogen; OH; CN; NO,; NR'R%,
OCF;; haloalkyl; C(=O)R9; C(=S)R’; SH; aryl; * aryloxy; arylthio; arylalkyl; Cjas
15 hydroxyalkyl; Ci.o cycloalkyl; Ci.ap cycloalkyloxy; Caae cycloalkylthio; Cs.g
cycloalkenyl; Cs.io cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring; |
- R’ is independently selected from the group consisting of hydrogen; Cy.g alkyl; Caz
alkenyl; Cp.s alkynyl; Cyg alkoxy; Cis alkylthio; halogen; OH; CN; NO,; NR'R%
20 OCF;; haloalkyl; C(=0)R’; C(=S)R®; SH; aryl; aryloxy; arylthio; arylalkyl: Cj.s
hydroxyalkyl; Cs.j0 cycloalkyl; Cs.o oycloalkyloxy; Ciag cycloalkylthio Cago
cycloalkenyl; Cs.io cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or
thicheterocyclic ring;
- Bach R® and R is independently selected from the group consisting. of hydrogen; C.i3
25 alkyl; Ca.15 atkenyl; Cpaz alkynyl; Ci.ig alkoxy; Cig alkylthio; Ca.yp cycloatkyl, Cago
cycloalkenyl or Cs.jg cycloalkynyl; halogen; OH; CN; NO,; NR'R®, OCF3; haloalkyl;
C=0)R%; C(=S)R9; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic,
oxyheterocyclic or thioheterocyclic ring; Ci.s hydroxyalkyl; and each of said aryl,
30 aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio
(optiopally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring, C).1g hydroxyalkyl is optionally substituted with 1 or more R';
- Each R’ and R®is independently selected from the group consisting of H; C).15 alkyl; Cy.15
atkenyl; aryl; Cs.o cycloalkyl; Cy.o cycloalkenyl; 5-6 membered heterocyclic ring;
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cycl oal kyl i dene, C2-6 al kenyl ene (such as -CH=CH CH2-), C2-6 al kynyl ene;
m sanyi ntegerfronmoto2; 5 - R3 is selected fromthe group consisting of
aryl; aryloxy; arylthio; aryl-NRl-; 5 or 6 nenbered heterocyclic,
oxyhet er ooy@kaogoasesst hi ohet erocyclic ring;; and each opcwseshogoyiiy aryl oxy,
arylthio, aryl-NR O, 5 or 6 nenbered heterocyclic, oxyheterocyclic or

| i onal Iy substjtuted vmth one or nore R1l7; G ao

t hi ohet er yg n opt
cycl oal kyl" o Hﬁ éﬁ‘gb yﬁﬁl Brinp @eig cosiqug dinked through | ascasioxybgrpwehereofi t h t he
proviso t hﬁémithelyQRUQidq{gb%&héiQMﬂﬂﬂ@%ogﬁ 1B UnREMy drOatthchddl SRR toH Wi th

the proviso thg:lt if X is an al kylene, an al kenylene or an alkynylene, then
X conpri sd@mg >-pmsubensd hetexopyrlistBgs; R4 i s i ndependent|y sel ected fromthe

Rfar@fR I o o | kynyl ;
G718 o koxy OTag Sl E"S?‘?g‘"“d&%’s}&”“‘" o, B R B %é%p%a ™
b oy

hal ol kyl ﬂﬂ@{:_f@)rmkewéé)lmyd@kﬂ calieovly Cr-ar glkayi DR R legl lagy| :  C1- 18

- 15 hydr ox¥alideVacid %Ct}n% al kyl oxy; C3. 10
cycl oal kyl thi o, é%duemyc OQFIE @1&?@%8&%@% oal kynyl; 5 or 6 nenbered

het er ocyclEagh R oﬁ@dn%t e&mégpendenﬂmelecteld ifohcthe souy theigpoupicoggisting REH @1 18

o 16t At R BEREE o Rclotol] Py R A, SO el Lo B
CN; Nﬁ)z hﬂiﬂi@:clm Z?g,mﬁmmimgm;rﬂ;@(&@@a cTbaS] &bnp Bidreo%; yI10 aryl oxy;
cyetbal oy Roxy imtebpsndyieiedal KoY Gl cbmisting af B Ko 1V oy e

cycl oal ky ayl;;Cshn eycloblkpie ey aydlohikemi; (mwﬂima:acxd)reynlﬂ&é Bhled\thlotgh QY amino

t hi oheterocxc*hﬁ %I ng; - Each R6 and R17 is independently selected fromthe
group con RS f hydrogen; Cl1.18 25 alkyl; C2-18 al kenyl; C2-18

al klyny: ] Edch1i8* aidl@‘k;gm@;ermn@ ée}ectemﬁ@m tﬁBgrwp Edfﬁisﬁﬁé dm,,clNR? 3 ZOCFS
cycl oal kenyl, or c ogen ) ;
thI oal kyl 13%@ylc§)1ﬁ9%33@(%§[gip@§yf< é‘-lw %‘(Fl)‘»’&k X )}1:(09911,t 2saq:§/=§£\lf§|g A 23RN0 aiky | ;

aryial ky|fb§iﬁue§ﬂ{k’éﬂﬂiﬂ@igh)éc§rbo@ﬁ)@%@%@of arylal kylthio (optionally a
benzyl t hi g red heterocycllc oxyhet erocyclic or

t hi ohet erEE‘ly@‘cﬁ fg“rdrR ﬁm@c@anlﬁlﬁf lesteq Aoraythe gravpicensishogs! Hsdhs ko Cz 30

| oxY, . eyt .
le gﬂyl tﬁﬁ%‘ég )hl( ffagwﬁléﬁla %gﬁyfﬁaﬁy%@x%&mg%aﬁgn%y %%‘?er ocycl ic,
oxyhet er obgkefl theough a cethpti @rawdeyedfi ¢ ring, C ., 8 hydroxyalkyl is optionally

om & o B kpehadily SBLRe S %15?@" oo, 5, e Rntag) Ly, el cct e
cycoal ky#lkyl 21k elkggbi,lfézah Riymyll; Cioe kanb@fe@blm@t.ﬁﬂihmyc(?i.ﬁ alkyittdo; C.
10 cycloalkyl; Cq.0 cycloalkenyl; Cs.i¢ cycloalkynyl; halogen; OH; CN; NO,; NRZOR”;
OCF3; haloalkyl; C(=0)R™; C(=8)R™; SH; C(=0)N(Ci.¢ alkyl), N(H)S(O)(0)(Cy¢ alky);
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl
substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens;
25 hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring
each unsubstituted or substituted with 1 or more halogens;
- Each R® and R? is independently selected from the group consisting of H; C;.i4 alkyl,
preferably Cy.alkyl; C,.1g alkenyl; Cy.igalkynyl; aryl; Cs.10 cycloalkyl; Ca.ip cycloalkenyl;
| C(=0)R?, C(=8)R™
30 - R2is independently selected from H; OH; Cy.s alkyl; C,.;3 alkenyl; Ci.g alkoxy;
. NR®R*; aryl; Cs10 cycloalkyl, ; Ca.10 cycloalkenyl;
- Each R” and R™ is independently selected from the group the group consisting of H; C,.ig
alkyl, preferably C,. alkyl, wherein C,3 alkyl taken together with N' of R? can form a
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30 WD 2004/ 005286 PCT/BE2003/000117 '.. C(=OR12; C(=S) R12 ; an am no

aci d residue |linked through a carboxyl group thereof; alternatively, R7 and
R8, toget e nitrogen to which they are atta conbine to form

a 5-6 nerrbh‘g*r:)eﬁc{iu ;ﬂgegeépocycl ic ring; Each R9 and R18 is %&Jgﬁp“—@ﬂ%@ﬂ”ﬂﬂ/ sel ected

fromthe group consisting of HH OH, C-18 5 alkyl; C2.18 al kenyl; C3-10

cycl oal kyl ; s@aatm@h@ymbmt, kvdnigh het€@beytR iabojstiotilly NREERIA; with BHYor2ddy] @hno aci d

resi due Iin‘ {] P#Hig an amno group thereof; - Each R10 and 1is ,

i ndependent |-y -' 3 “ rom t he group the group consisting of H Cl-18

al kyl ; CiI~ 1@1%Helcetn¢frpm¢39],q=sye:h¢(a=l\}k§ﬂl), C4.10 cycloal kenyl; aryl; C(=0 R12;

5-6 menbereﬁzs e#{gg % i ng; an. am no_acid residue Ilnked through a

car boxyl group’ t Om Hi§ grouR @“F‘gmgrﬂﬁéﬁéﬂgeﬁﬁwls@?@&bbdcmﬂwtﬁaogroup

Cons ot 8 st oG gtol s sy

hr ou fhereof

cycl oal keny an_.amn r

- Each R13 %HyaRaben ls oéa H’E‘é‘ﬁfll terpsy ict 1éng. wabnﬁstmdgl‘ @uﬁpfl%xinswhtas ng of

- H, Cl1-18 alte | k | ;
i, G i o Wm""“‘*‘g et ARt Chnotish st iyt

C(=O R 2: g& S)R12: an amino acid ¢argdxyl
group t her gplodlkenyh (bs.revslonliy et alleyl,i %e;b@mdeaikﬂyawaaqﬂ,epheﬁylppyﬂdyb gr oup
consi sting aad b I C3. 10
cycl oal kyl ; Fﬁ%%iijﬁlgghﬁgh?sﬁﬁgﬁ d&% ﬁ-gk(gg‘%é resﬂﬁu h{% %‘3{99

car b8yl gﬁ%{a BH; erbeapyl, ami@H,gmi hﬁ!@mﬂenﬂ&hawgl%mﬂaﬁ:ﬁdmmnﬁdg Brerablip

t fursbed | k C2a8 al | ;
T 2323? od ey e e L B4 Bt Y et Bne 34, ST 00 bRpRERE. 3 10
&%5 |0 %gll kyl t eonmiae;omy:dybahgmgenm bég:(yﬂlsl;egt Iéaene,stlamjé?bo) J &af&ﬂ at'@&g_l ;\102

a ,
N(H)S(O)(O@F ‘E%Hixf’eng’%f Eﬁ% Yoxy; arylthio; arylalkyl; and vach of
ol oaant: p ‘f'm”‘““? ovh 1 oy sl of ST ICH,! Bteat 00
al ogens a upstirtuted w al ogens
hydr%xyal K fag‘ylgﬁ %ﬁﬁ%&@ﬁﬂ@%%‘rw oxyhet er ocycl |gc or

t hi oheterocyclic ring each unsubstituted or substituted with 1 or nore
hal ogens; Each R20Q and R21 is independently selected fromthe group

consi sti ch"@FdemaPﬂwnsﬁmwwtﬂg% al kyl ; C2-18 al kenyi; C2-18
allcynyl; aryl; C3.,0 cycloal kyl; C4-10 cycl oal kenyl; C(= OR 2 C(=S) R12;

Another particular embodiment relates to compounds of the formula

20 IV:

25  or apharmaceutically acceptable acid addition salt thereof: wherein
- R! is selected from hydrogen; aryl unsubstituted or substituted with one or more R,
heterocyclic ring unsubstituted or substituted with one or more RS, Ca.10 cycloalkyl

upsubstituted or substituted with one or more RS and Cy, cyéloalkenyl unsubstituted or
substituted with one or more R%;
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30 - R22 is independently selected fromH OH Cl1.18 al kyl; C2-18 al kenyl;
Cl. 18 al koxy; NR23R24; aryl; C3.10 cycloal kyl, ; C4-10 cycl oal kenyl; -
Each R23 and e is independently selected fromthe group the group

consi sti ngwofzod400286 , 8 al kyl, preferably C2-3 al kyl, pai@rgioodozz3 al kyl
taken together with N of R22 can forma 31 WO 2004/005286 PCTBE2003/ 000117

saturated hpgseare%&gghgm M@S&Det%{.ﬁm&’fo' efnsgi s%qnggbgg&.lp bst | tut edt’vma';]g CH

or aryl or amno acid
(=NR2); - RZ‘@rathi Qeltematmreﬂ; mnbmhmedgmﬁumsﬂﬁﬁﬁnte‘at |mg,oof I@ﬁmlsérb&] paI kyl ,

preferably | oal k ch as blcycloalkyl C3_10

cycl oal kenyc’f&;gi %&gink%‘ﬁﬂg %elgflln)‘or etgw?}f’ Im F‘Wncmé‘héhl teﬁ’ﬁ@ﬁsslbemﬁ or 6

nmenber ed hetlected frathithe QTWIQ,comhg asops/ rahdiwl sucﬁ'aKE}.é‘ﬁ]l((geneS@ a g‘eﬁ@nZYEB 0
0

g;gl g ICEe(rjlilq Saﬂt‘%%“cy%@%ﬁﬁyl &1‘@ I§2!)1~4'4 i g)lbnc@izbaii(;cﬂﬂz)aadarmnt yl,

phenyl, pyNRB{CHANG @MMLNR% (QHE)II_QE}@(tMo@é%L gd with 1-4 of each of
C .6 al kyl oXybenzyl and OH, and

het er ocytl PO rs?lﬁﬁgné 330‘11’&0?51%!’5% Bﬁﬁ déh‘taéﬂ% Satp'rﬂéﬂfi@r ghaturaterd, sdstitned ed
het er 00yl o uishbARECET) 15RoBbEEAES HifnAlinSuah Ble olorShbBagegr ated

from the |mdazopyr|di/pi ring nitrogen ‘at om’by
)

car bon at offsthe M3 chain (nyovided thay: té%/bﬂ@rp@ﬁmylii ngtrludeyé ltao ieofythe nucldiiﬁj sdig
sel egd ed f p&BRhibSS fegﬁal y | kyl,
(C3.,0 is cycloal E{;ﬁ e w% gltofllﬁ coﬁé;sn?ng %45 gsﬁ‘&(?l“as* %% 16 And
phar mceut pkkileng &f?peml@r@m—h@}&@ﬂshs-%ﬂw r-éIHszﬂg:ﬁ{z-,Acm-mIrmgtt i cul ar
crbost T cif 2. SAERILRI. P CADIY (A, Moo
cycloalkyhdene Cs.6 alkenylene (such as -CH=CH—CH2-), Cy4 alkynylene;
- m is any integer from 0 to 2;

15 - R?is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR'%-: 5 or 6
membered heterocyclic, oxyheterocyclic or ihioheterocyclic ring;; and each of said aryl,
aryloxy, arylthio, arylNR'%-, 5 or 6 membered heterocyclic, oxyhetero'cyclic or
thioketerocyclic ring is optionally substituted with one or more R Cauo cycloalkyl,
oxycycloalkyl or thiocycloalkyl; Ca.1o cycloalkeny] with the proviso that the double bond

20 cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene
or an alkynylene, then X comprises at least 5 carbon atoms;

- R*is independently selected from the group consisting of hydrogen C).;s alkyl; Co.is
alkenyl; Cys alkynyl; Ciig alkoxy; Ci.p alkylthio; halogen; OH; CN; NOg; NR'R®:
OCFs; haloalkyl; CO)R’; C(=S)R’; SH; aryl; aryloxy;, arylthio; arylalkyl; Cp.g

25 hydroxyalkyl; Ciip cycloalkyl; Cs.o cycloalkyloxy; Csio cycloalkylthio; Cs.qg
cycloalkenyl; Ci.ig cycloalkynyl; 5 or 6 membered heterocychc oxyheterocyclic or
thiocheterocyclic ring;

- Ris independently selected from the group consisting of hydrogen; Ci.s alkyl; Ci.g
alkenyl; C,.z alkynyl; Ciig alkoxy; Cp.is alkyithio; halogen; OH; CN; NO,; NR'R?;

30 OCF3; haloalkyl; C(=O)R’; C(=S)R’; SH; aryl; aryloxy; arylthio; arylalkyl; Cy.s
hydroxyalkyl; Csi9 cycloalkyl; Csyq cycloalkyloxy; Cs.i0 cycloalkyithio Ca.yp
cycloatkenyl; Cj.io cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring;
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25 or a pharmaceutically acceptable acid addition salt thereof wherein R

I's selected from hydrogen; aryl unsubstituted or substituted with one or
nore R6, heterocyclic ring unsubstituted or substituted with one or nore
R6, C3-10 wgedoamdszssl unsubstituted or substituted w pbrapmeHsoodre R6 and
C4-,0 cycl oal kenyl unsubstitut ed or substituted with one or nore R6; 32 WD

2004/ 005256_PCIBE ..00Q1 Y ted f th t f
si ngl e bon ﬁggt%g%g nc&ﬁﬁy é‘l’ gﬁtse ‘gﬁtﬂ% gg‘é?ﬁn&né@&géfsum%éﬁ Iegg o
substi tut ed]kgaxr GRS bR& t@it@du@lyl(ic. [}yéjﬁd;gacpgrh]g}m%p Cﬂp&ﬁg&ggyiycl pcl udi ng

one or nore heteroatons in nmai n. chai n, sai d "heter,ogatons béin sel ected

fromthe gf gy i Gpp ﬁl;j"l%'#lkmyl dalogemy QH SNe ANQes NEJR Qﬂéylhéln Ic2- 6
| k | 2
aLienyL eneCCOR®, ECSHY Il 000, oo e tiphiddny o
-(CH?) 1. 4- mbﬂwhz)amd%xﬂ@ccsop@owm @d?ekwl"ihd—‘éné or 6xmprgbged deteetyélicom t he
d d
gr oup ConSb:%Ihbt@&,c%Jhcam Ryl o 5 1BErDIRILILAE Stha SPORAI S o0 o

unsubstitutéd G hydr ocar bo I ng one or
het er oat on&Yloxy, tamdthieai #Fylabarl.n a(sqbaﬂlgw@redopﬂoaaﬁn hae drybezpint mrmlalkylﬂmct | i nked

consi sti ng CBRUGS B pekBilol s, 6k “boHeBibRied CHpeRTUEE BOncedieic ey "
_ CH( CH) - , thiceiRrocyéic nng,@-;las IGidPox@hIRY], is opfidRalGHRbFitRed @m; pr more RY;

cilgﬁéfksl ?%’eh%g%}l%gﬂ aﬂe ﬁtéﬁglefﬁgégﬁm)ﬁe gr@?:@fcgﬁgﬁ @ﬁé(:r@ﬂ&/l eneO i

mis any |a1kcmg13rarj/1|; cﬂ‘:m@cycﬂoﬂkyl,lﬁt,; 10 BRldatkengl] 8o fhfbnfb@ﬁm ﬁéftﬁ‘o@f:@dlﬁm 3n3| sting

of aryl Lhi o; ar Rl - nber ed het erocy

oxyhe%/er 03@61_03 F?tsﬁ !ﬂe% ?lﬁ%{ll}kegﬁlaroggﬁcgbogbg@ugﬁweoﬁ aryl oxy,
aryl thio, dfeylatiNRLR’ abd RE, t&ge{lﬁmﬂﬁ 2 nitRipB RGMGEH they A YRRWET, @6MBint fo OF

t hi oheterotggnl i.C Il ng IS optignally substituted wwth one or nore R7; C3-10
cycl oal kyl1® Wer‘??ﬁ"l!"rﬁ%ycl oal kyl ; C4.10 cycl oal kenyl wit h the
pr ovisso-t h@tacﬂ Ré aﬂpuﬁl ie xﬁ&péhd&mycs%&eﬁa fRfn aiéJ AR LonkiStirk ¥ 1Y 9916@, Hwith

the provisg that if X is an al k%/]dene an al kenyl'ene ~or an, a1 yny1lene t hen

X conpri sedkt Crealend: Eawoselodkdngso-cyrlaalkenyl HoiapalierontNR/ R & arkand from

t he group ma&af e gﬁnkga'gﬁ C2.18 alkenyl; C2.,s
al kynyl ;L. 1'g, koxy: G Q%F@n%l’%‘ﬁ;ﬁ@%%"gn O ON. NO2: NR7Rg; OCF3:
ol onl kol Eech Sifmd R Gémgymder@bqselmtgd frora fhylgotp thegrot drnsistingrof FaIkyd . Ov1s
g?clhgg{ E;I lﬁ yél 1&% ré@ ééylg Q&M ' Cao cslcq"ﬁyc%&'lo %J')nyéél &RuC?% membered

20 hcterocyclm ring; an amino acid residue linked through a carboxyl group thereof;

- RZjs independently selected from the group consisting of H; C,.13 - alkyl; Cy45 alkenyl;
aryl; Cs.io cycloalkyl; Ca.0 cycloalkenyl; an amino acid residue linked through an amino
group thereof; :

- EachR" and R" is independently selected from the group consisting of H; C;.,3 alkyl; Cy.

25 18 alkenyl; aryl; Cs.io cycloalkyl; Ca.io cycloalkenyl; C(=0)R'?; C(=S)R'%; an amino acid
residue linked through a carboxyl group thereof:

- EBachR¥andR%is independently selected from the group consisting of H; C.13 alkyl; Cs.
18 alkenyl; Cy.5 alkynyl; aryl; Cs.yo cycloalkyl; Ca.pg cycloalkenyl; an amino acid residue

_ linked through a carboxyl group thereof;

30 -~ R is independently selected from the group consisting of H; C,.;3 alkyl, preferably C,
alkyl; Ca.15 alkenyl; Cy.g alkynyl; Cy.ig alkoxy, preferably Ci alkoxy; Cy.1g alkylthio; Cs.
10 cycloalkyl; Cy0 cycloalkenyl; Cy.iq cycloalkynyl; halogen; OH; CN; NOg; NR"(’RZ‘;
OCF3; haloalkyl; C(=0)R™; C(=8)R™; SH; C(=0)N(Ci- alkyl), N(EDS(O)(O)(C1.s alkyl);
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl
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cycl oal kenyl ; C3-i cycloal kynyl; 5 or 6 nmenbered heterocyclic,
oxyheterocyclic or thioheterocyclic ring; - R5 is independently selected
fromthe grou consi sting of hydrogen; Cl.ig alkyl; C2-1s alkenyl; C2.,g
al kenyl; CYOYHUHIRBLy: C .,8 allcylthio; hal ogen; OH BN/BE@E}OMR7RS: 30
OCF3; hal oal kyI C(=0)R9; C(=S)R9; SH; aryl; aryloxy; arylthio; arylalkyl;
G as’ hydr oxylstikyéd wilBhor siged mdg%x\@ pmﬁ%@@ﬂ?!‘ﬁi\é}@l L%lst%éa v% P2 alogens;

cycl oal | rylht51I| 0] g. cyclo kenx C3. 10 cycl oal kynyl ; él ERDer ,
het er ocycl i &5 %&% 256 prmeered heterrythist eﬂd@chcy@mrrprn@ml@@rmm 005286

PCTBE2003/ emmzubsﬁaebo%bamch%l1%rlﬂM@ ﬁ,ﬂtly sel ected fromthe group
consi st ng gx,drﬁgﬁn C.-18 al ky -18 al kenyl ; C2-18 al kynYl; Ci1-18
al koxy: C1& i ;1o ?@@nﬂsymem t@m& cangistinglok & ¥, oallgT3. 10

CyC|s§3a R|9 Cyﬂﬂmmﬁbpml o(%;% algr}lyll H% ﬂ“wﬁﬁz Ficme "y°f3’%4ké{f kﬂ1‘%‘§¥§1°%‘5‘f3|)7iona| ly a

5 oxybenzyEf'*(gl P&r&)ﬁ thio (optionally a. benzylthi o) 5 or 6 nmenbered

het er ocycl R@, e IARI=Y] t-hi teroc . C1.18
hydr oxyal kyl s, &ﬂé)’ac""ﬁﬂgfcS MELLS fg’?”i/lﬁ 62’?y ’d&;‘,’%‘w}a Crip rﬁﬂ%?‘y'ag%&lai&‘?ﬂé
aryl al kyl o&?\ Bopﬁlﬁ'bl‘i‘aholfyclaalbﬂyiﬁnzyyc)anMy}l; al kyI thio (optionally a

benzyl t bi 2 2 C I i C terocyclic, or

t hi oheter%afgﬁ ?“9?‘&9@% ?gmn 5ro>(zt§% R?lthﬁ%’°‘g°p‘g?&‘ﬁél?|°9ﬂ%%'sgﬁfﬂu@eu with |

or fbre REdKylipreferablycCesRikysneheRSn |(s3|an@emaﬂwgeﬂm with SCHER™ dal o1& 97 OUP
t Cl 1 C3 10 | oal kyl ; C4.10

g;)(r:]ISIOZI Ikgnyﬁa}atg%e Ckgl ’reIHXﬂl!lg?tglimE% %Ha%l’l‘%?’f‘%[ su 5@(“‘637?1 @%{Ygg{g an

am no aci @nmacctlmmﬂu@nked t hrough a carboxyl group thereof alternatively,

R7 and R8 n to which they are attached, conbi ne

to form %}ggg&%oﬁmtﬁ?éggﬂi@ Sr ng, 15 - Each R9 and RI18 is

i ndepende mssled:tai:fraﬂ tﬁdgﬂtﬁ&fﬁ al kyl ;

CZ. aI ke %ﬂ 0 g;l oal kyl : 3 Eﬁ i0 cyc oaI ngﬁt"f&ﬂ% %‘?é "0 NR15R16:;

aryl® ?i%ky wdsndiercidairh Csneexsloghenyl; Cus mlcgtﬂmnsumyemyl - Each

e e e (e
C( 0) R12 rsdbeace ! 281 Kene aﬂ@%ctrefmhlmlm aatkyA TiC Gy %?ttlﬁblkﬁ '@L‘i@ i nked
o b cor SRS LR )y, B b LR gl sl
cycl oal kyand Mas c)pt:dmaﬂj' lebtitutedawith ni-f of agdhdofr €54 U1, |C;Qkﬂbxﬁ’hﬁéwgh an
amjgo CHzOH, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably
a saturated heterocyclic ring wherein the heteroatoms are S, 8(0), or S(0); separated from
the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms.
Typically R is cyclopentyl or cyclohexyl;
_ - R¥ s selected from the group consisting of H, Cy.g alkyl, Cz.19 cycloalkyl, (Cs.io
25 cycloalkyl)-Cy.¢ alkyl; aryl; arylalkyl, such as benzyl;
and pharmaceutical compositions thereof as antiviral drugs.

- A further optional embodiment relates to compounds of the formula

V:
30
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group thereof; - Each R13 and R14 is independently selected fromthe group
consisting of H, Cl1-18 alkyl; C2- 25 18 al kenyl; aryl; C3.10 cycl oal kyl ;
C4-,0 cycloal kenyl; C(=OR12; C(=S)R 2; an amno acid residue |inked

t hr ough a wardemyskssgr oup thereof; - Each R15 and R16 permasepeodent|y
selected fromthe group consisting of H Cl1-18 al kyl; C2- 18 al kenyl; C2.18
ai kynyl ; aryl; -10 cycloal kyl; C4.,0 cycl oal kenyl; an am no acid residue
| i nked t hrough car RS yl group thereof-, 30 - R79 is independently

sel ected frQm the grl\f)up consisting of H Cl1-18 alkyl, preferably Cl1_6

al kyl; C2.18 /: .+18 al kynyl; C1.18 al koxy, preferabl y Cl_6 al koxy;

Cl- 18 al kyl t cycl oal kyl ; C4-10 cycl oal kenyl; C4-,0
cycl oal ; ogéh OH, CN;, NO2; NR20R21; OCF3; hal oal kyI C(=0 R22;
C(=S)R2 ; SH 2=O)N(C1.6 al kyl), N(HS(O(O(CL. 6 al kyl); aryl; aryl oxy;

arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl
34 WD 2004/ 0052§6 PCTI BE2003/0 00 1 1 7 substituted with 1 or nore

hal ogens, particularly a phenyl substituted with 1-2 hal ogens;

hydr oxyal kyl ; 5 or 6 nenbered heterocycllc oxyhet erocyclic or

t hi ohet titu ubstituted with 1 or nore
hal ogen%{:‘%}y ac%u%gggcﬁgpat%ia(f@a‘? @#‘u Wﬁ'@@"éct ed fromthe group
(C::(Z)nil S][ LngRorIs sblpct@ﬂfrﬂzcg l?ldnglen, aﬁ,;lnm&ib@ﬁmh)br(éhb]ﬁmﬁ%d;%mlog@ C(%lcfi‘é l&@nyl
a oa cycl oal ke
G=f rs? MhstpeP, s Bishufied, SEt bt it anbicr oo G . Bl Ggloblids 1
al kenyl ; @nsxmsumieaaxyubsutbﬁamﬂonawhméﬁﬁ arll €Y claalﬁédgl'h?s s%p%P o
e group the

cycl oal ken ch R23 and R4 is independent f y Sel ect
group con$ f{@pp%%thqcot@omél 110 al kyl, preferably C2.3 al kyl, wherein C2.3

al kyl t akenistselg@édRom el oy hsisiae o?ﬁ@mggr% oS ratﬁﬁd Qﬁt efogyel e, which

heterocycle is. optionally substituted wth am ho aci d

resi due; Sarafed Qb uBsliEfed., gihstituted) or (un@)bstituted CFGIBZ) ,hydromﬁonl gragl ect ed
(5 % SRS 0 e B, e L ey
cycl oal kypgléatsd fomm theygroupa paisistingsefc®, SasndiNesugh ps 6; _gallfenve Chealeshyleas, er ocycl i ¢
- ring, suck, paudiddly locBhiY. Aot DTS, -S-(CH)wsm ~(CHa)a-S-(Cla)ar -
NR"'-(CHz)1.5-, ~(CH2)1.4-NR'"-(CH), +-and Cs. cycloalkylidene;
- X s selected from the group consisting of a divalent, saturated or unsaturated, substituted
15 or unsubstituted C1.Cyo hydrocarbon group optionally including one or more heteroatoms
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said
heteroatoms being selected from the group consisting of O, S, and N; such as C;4
alkylene, (for example —CH,-, -CH(CHs)-, -CH»-CHj,-, -CHy-CH,-CHp-, -CH,-CH,-CH,-
CHa), «(CH2)24-0-(CHahu-, ~(CH2)2-4-S-(CHalzu-, ~(CH2)24-NR'%-(CHy)re-, Ciopo
20 cycloalkylidene, C,.4 alkenylene (such as -CH=CH-CH,-), Cy.¢ alkynylene;
- mis any integer from 0 to 2;
- R? is selected from the group consisting of hydrogen C,.i3 alkyl; Cp.s alkenyl; Cp.s
alkynyl; Ci.15 alkoxy; Cj.s alkylthio; halogen; OH; CN; NOy; NR7R3; OCF;3; haloalkyl;
| C(=O)R’; C(=S)R®; SH; aryl; aryloxy; arylthio; arylalkyl; Cy.15 hydroxyalkyl; Ca
25 cycloalkyl; Cs.yo cycloalkyloxy; Ci.yg cycloalkylthio; Cs.qq cycloalkenyl; Cspo
cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring;
- R’ is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR'’-; 5 or 6
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each of said aryl,
aryloxy, arylthio, aryI-NR“_’-, 5 or 6 membered heterocyclic, oxyheterocyclic or
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benzyl; and each of said C -1S alkyl, preferably C .4 alkyl, C3-10
cycl oal kyl, C3.10 cycloal kenyl, (C3.3 cycloalkyl)-C, 3 alkyl, C5.,0

bi cycl oal kyl, adamantyl, phenyl, pyridyl and benzyl is optionally
substitutaﬂowmmmﬁﬁk of each of C,.6 alkyl, Cl.6 al koxycrgbdsweehy CH20H,

oxybenzyl, and OH, and heterocyclic Ting having 3 to 7 carbon atons,
preferably saturated het erocyclic ring wherein the h7eteroatom; are S,
S(O, or tIoRySH Fiag 1§ PRYAnaliy, substifuted 7 with onelpr marn & hiGnogesioalitsbm by at

| east 2 hero@y Mtk Cor thiB &y AL, ?nhtg'%alken Y Rlithidhd mﬁ?@u@ﬁw@lb%l’@&hy' or

cycl ohexyl ; 7 is_selected fiom roup consi s | kyl
C3. 10 cycl Gwybeadq@@tt@a%g@y@‘@mﬂhypmﬂ&tefl)kg,%lana&ﬂch@, aalagkb@llénpl such

as benzyl; pRphR AR GEMH X E6h td QR gof as antiviral drugs A
further optlonailgﬁlgrrbodl mant rﬁ%{ge?gé%tosl corrf)lgu%ggcfé of the formula V: 30 35

VO 2094/ 008386 S@@@E@@@%@@mmwonmmm Hydrogen;/ CriRBIkyRI s alMedviR2,. sV or a

phar maceut y tio S

sel ected fb&@)}l Slr'(%gg%k?%wgﬁch%%%qgu? gbdﬁblr:LT b@gtﬁg& emﬁ??%ﬂ‘é“or nor e

R6, 5 helt SR CEIR f);gsmmwbzwmyegmmammm@qs Wydroxyle]; 0C, or @ CRJ?l

C3_10 cyc su | or substit W th one nor. e an 1

cycl oal ken?ffc bibSere e %O@P’oxgubgf 1ot &8‘855@?/?‘% ﬁgf‘br yﬁ@’?’é‘a‘ﬁ‘ Y314

sel ect ed fcyﬂnalldyaylgﬁ ot rembarcd hitérgeyefic, axghietgbchosdhioRbterStyelidtindRl 1, and a
unsubstituted Cl_C10

S arboREd A4 3 S BRI siradCimn dhc o orsishes RburessooRos] 1 1 he
0 S CQﬁh”ﬁkﬂaﬂgﬁhﬁ‘éﬁ‘*’Mﬁm@?”éﬂg’ AReye iy ks H?%ﬁ?ﬁ’é‘ﬁ“séh? o
- OH2) 1. 5TcloAkeRs) zfg halogerg; B §N5¥NOZ= R 160 ( -

C(=0)R’; C(=S)R%; SH aryl; aryloxy, arylthio; arylalkyl; arylalkyloxy (optionally a
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic,
15 oxyheterocyclic or thioheterocyclic ring; Ci.i5 hydroxyalkyl; and each of said aryi,
aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio
(optionally a benzyithio), S or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring, C1.14 hydroxyalky! is optionally substituted with 1 or more R':
- EachR’and R%is independently selected from the group consisting of H; C1.15 alkyl; Cy.ig
20 alkenyl; aryl; Ci.o cycloalkyl; Cs.po cycloalkenyl; 5-6 membered hetei-ocyclic ring;
C(=0)R'%; C(=S) R™? ; an amino acid residue linked through a carboxyl group thereof
alternatively, R’ and R®, together with the nitrogen to which they are attached, combine to
form a 3-6 membered heterocyclic ring; .
- Each R® and R is independently selected from the group consisting of H; OH; Cj.3
25- . alkyl; Coug alkenyl; Caap cycloalkyl; Ca.io cycloalkenyl; Ci.ig alkoxy; NR¥R'S; aryl an
amino acid residue linked through an amino group thereof:

'~ EachR'and R" is independently selected from the group the group consisting of H; C.15
alkyl; Cy.iz alkenyl; Cs.io cycloalkyl; Ca.io cycloalkenyl; aryl; C(=0)R'%; 5-6 membered
heterocyclin ring; an amino acid residue linked through a carboxyl group thereof:

30 - R%is independently selected from the group consisting of H; Cy.j¢ alkyl; Caus alkenyl;
aryl; Cs.io cycloalkyl; Ca.p9 cycloalkenyl; an amino acid residue linked through an amino
group thereof;
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NR11-(CH2)1.5-, -(CH2),-4-NR11-(CH2)I A-and C3_10 cycl oal kylidene; - X is
sel ected fromthe group consisting of a divalent, saturated or unsaturated,
substituted 15 or unsubstituted C1 _Cl o hydrocarbon group optionally

i ncl udi ng wo2oWM0dBy € heteroatons in the main chain epi@¥tesehoiihat t he
heteroatomis not | i nked to N of the nucleus), said heteroatons being
sel ected fromtllge up consisting of 0, S, and N, such as Cl1.6 alkyl ene,

(for exampiEachirao @}pémgydently 1edifom the grqpp eppsising of Hi @rpaliylpCrtp-
G2) . - ( CHyam ﬁ((&hﬂ?@%o &yeloa ﬂ%pd%)l@cyﬁo%é@%@tﬁmz C W&%@lﬁ%o (u%zh%?“- 1

C310 20 cycl oal kyl'i dene I'keryl ene ‘(such as’ -
al | cynyl enlﬂ,@Sl‘E]lle Hnked thayeh anachoay! crouprth@eatp 2; - R2 is sel ected fromthe

O B Con 8 3 I ARG Al 2t RS b pp o
hal oa$ kyl ; zsa@(enﬂ) Rﬂxsalk(ynﬁ)ﬂ?t, Ghiy cyalaalkyl; b epcjoalkenyl] arhamipo agidl kesiday| ; Cl - 18

hydr oxyal kyl; 10 cycl oal kyl oxy; C3_70
cycl oal kyl rl?ik éarb %lpktﬂer fC?C,:310 cycl oal kynyl; 5 or 6 nenbered

Pet er o<r:]y-cl RE 1s®dpbﬂﬁemb'cs¢bbuedﬁomthélgmhlprcmmyg:bfﬂ Ci. ng}ky} lpFéferalﬂyf.EJsect ed
romthe group ¢ |st| of ary 0X ary

nenber ed h%‘ggl 381 I‘?&w }Ewﬁ%ﬂo#’}/if?{?a‘aﬁgé?‘g@%he%b And each
of said aryyl cy_cioa]kyll 4o cﬁroﬁlkblliyl 0C 4. @ lcytlodiRAR1; , hafpgon; @{ﬁEN‘bBIICBﬂNR@Ré‘r ocyclic,
i hatd o opPrBrideepkeERETRGE Gl ke hBr DN orea e oSO Byt ,
-oxycycl oal Jﬁgl Ylok| ﬂﬁ‘/lﬂﬁboﬁylﬁ]ddyl o a&hcofcéaﬁmlaisﬂenwylowt 16, RfyQys 0 t hat

t he doubl e ond cannot be adjacent to.a nltro% the rovi so that
1 TS anmhrRpIed et Lor Bk dalpE@Rcpertsmlay RplepiyHbsiaied wih 12 l@&ﬂﬁ%ses at

| east 5 ¢ mg@g(? I of

hydr ogen; i - i 0156 méi%goegeak%ﬁéii%ﬂg ngﬁagl{)%ﬁg 09%0&%&3’%0%3 Cl- 18

aI kyI t hi o; eﬂﬁhﬂbﬁj’b?ﬁm@ﬁf sahstitpgepwitiNRpRgoredaiogenshal oal kyl ; C(=O) R9; C(=S) R9;

cycl oal ky|ﬂ%lﬁmcénﬂ§acycmegfﬁ<ﬁt§)x%?é&@ gl%%@%di@ﬁﬁ &’ %30‘3 Ay,

cycl oal kenpreferabTBC 1alky\@l oadkdnyln ¢h. i3 abynyl; &yh€anayedalkyt éLm@yQid}allcepyl

oxyhet er oc 1205, 1, ehet erocyclic ring; 10 - Each R6 and R17 is
|ndependen¢@3¢)§erg£t% fromthe group consisting of hydrogen; Cl-18 al kyl;

C2- 18 al-keR¥l is ﬁﬂe;ibﬁda:tlk\ﬁarébtpd @il 31;a0K0>Gh;1s Glkylt 8CAak lalketyl] €)1 kALY,

cycl oal kyI 2410 ai? vl ycI oal kynyl ; hal ogen; OH;, CN;

NO2; NR7REWR %F mﬁ%rb‘%ﬁyﬁ %,%’1’ “@Jf’%qaﬁﬁf‘ S)R?; SH aryl; aryl oxy;

ar yl $o0hi o; Bic&i IR&P dadi R** Riidepéridyhtlysyletiodfriomthe grguthe group consisting of H; Cy.is
alkyl, preferably C,.3 alkyl, wherein C,.; alkyl taken together with N of R? can form a
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an

amino acid residue;
- Zis selected from (=0), (=S), and (=NR*"); -

25 - RP is sclected from the group consisting of of H, Cj.1s alkyl, preferably Ci4 alkyl; Cs.q0
cycloalkyl, such as Cs.1g bicycloalkyl; Cs.ig cycloalkenyl; (Cs.g cycloalkyl)-Ci.3 alkyl; aryl,
such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl, such as
benzyl; and each of said Cj g alkyl, preferably C;4 alkyl, Cijo cycloalkyl, Cs g
cycloalkenyl, (Cs.s cycloalkyl}-C3 alkyl, Cs.1p bicycloalkyl, adamantyl, phenyl, pyridyl

30 and benzyl is optionally substituted with 1-4 of each of C;¢ alkyl, C,¢ alkoxy, halo,
CH,0H, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably
a saturated heterocyclic ring wherein the heteroatoms are S, S(0), or S(O), separated from
the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms.
Typically R is cyclopenty! or cyclohexyl;
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oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 nmenbered
het erocyclic, 15 oxyheterocyclic or thioheterocyclic ring; Cl.18
hydr oxyal k&{});)(oand each of said aryl, aryloxy, arylthio, arylalkyl,

aryl al kyl o 805 8hal |y a oxybenzyl ), arylalkylthio PpPoOpBEDIHbIoYI7a
~benzylthio), 5 or 6 nenbered heterocyclic, oxyheterocyclic or
th| ohet er-0cR¥| iscseldcd, frizh - the r@@gylg{ul@/ £irp Py 10sgb t @g with |
f Bup

nore R19 R7_and i S indepe ently se c’te
consr sting W]%Ey@%'iglké’r ;;aryialk ylgsuc: @Shfrnmelnyl aryl; C3. 10 cycl oal kyl ;
CA. 10 cycindphdtmasduticdbo ﬁarﬁaggﬁ,gma@gs%g‘gyﬁgh%rlng, C(=ORL2; C(=S) R12 ;
an am no acid residue |linked through a car group thereof;
alternatlvely, R7 and R8, together with the nitrogen to which they are
at t acked, A dwtiter BBtidRI e85 ered terocyclic ring; - Each R9 and
R18 is* |Q}qependeﬁttly sel e%ﬁtsrfego%nq B‘Eﬁ%og‘mf‘s%g’@?ﬁg of H OH C. Is
25 al kyl ;"°C2.18 al kenyl ; C3-10 cycl oaI kyI C410 cycl oal kenyl ; C1-18 al koxy;
NR15R16; aryl ars am no acid residue | i nked t hrough an am no group thereof;
- Each R10 and 1 is independently selected fromthe group the group
consi sting. Pl -N8 al kyl; C,.18 al kenyl; C3.10 cycloal kyl; C4.10
cycl oal kenyl ;. : R12 5-6 nmenbered heterocyclin ring; an am no
acid resigdue Nin rough a carboxyl group thereof; 30 - R12 is
i ndependBAtXy s ectlgd fromthe group consisting of H Cl-18 al kyl; C2.18
al kenyl; raryl; p@3. 1(R’(§yc| oal kyl ; C4.10 cycl oal kenyl; an am no aci d residue
l.inked through an amno group thereof, 37 WO 2004/ 005286 PCT/ BE2003/ 000117
- Each R13 and M4 is independently selected fromthe group consisting of
H, Cl_1s al kyl; C2- 18 al kenyl; aryl; C3-10 cycloal kyl; C4.10 cycl oal kenyl ;
C(=O R12; C(=S)R12; an am no acid residue |linked through a carboxyl group

t her eof ,orapﬁaﬁlhceﬁai&j ce?ﬂa@l Izial el ected fromthe group
.conS| sti ngR of H Cl i aﬁ@aﬁ%ﬂ%ﬂé%‘ynfy‘?h 5. 18 al kynyl; aryl; C3-10
I

cycli8al Ry Batheteg & ooah ydsogen; fayil wsibstingel or sesiined with Bkeer HEORgh a
car boxyl dently selected fromthe roup
consi st i ng of ﬁw}%{lﬁ% m“}—bﬁ i pre Qs%i‘@?‘i)”ﬂ‘% %‘Y ¢y pgre R%Z Gsgo gye C2. 18
al kynyl : @msubstityledox yubspwmmx;e dindre R°KAKYC,.,FéyclontidhdintttsRiuse o)
cycl oal kyIs bsw I ke C4.10 cycl oal kyny:f haI ogen OH; - NO2;
NR2OR21; ~ 10 e( O R22; C(=S)R22; SH. C(-O N(Cl-6 al kyl),
N(H) S(O (G (sﬁéléctad fry:h)the gmﬁp/éons@ﬁﬁ@ Pasinglé Ydddis(@7,Y MRk %hd 2 BRGIACh Of
sai q]saryl yl 0X It io, arylalkyl

'unSa: , subshtuted or unsubstltuted Ci.Cyo  hydrocarbon group

optionally including one or more heteroatoms in the main chain, said heteroatoms being
selected from the groups consisting of Q, S, and N; such as C;. alkylene, C,.5 alkenylene,
C2- alkynylene, -O(CH,), -, ~(CH2)14-0-(CH2) 14+, ~S-(CH2)y.5-,. -(CH2)1-4"S-(CH2)1-4-, -
NR''-(CHz)1.5-, ~(CHz)4-NR"(CHy), 4-and Cs.10 cycloalkylidene; |

20 - Xis selected from the group consisting of a divalent, saturated or unsaturated, substituted
or unsubstituted C;.Cyy hydrocarbon group optionally including one or more heteroatoms
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said
heteroatoms being selected from the group cons:stmg of O, S, and N; such as Cjg
alkylene, (for example ~CHj-, ~CH(CHj)-, -CHz-CH,-, ~CH,-CH;-CH,-, -CH,-CHp-CHo-

2 CH) -(CHeeO-CHzlper  (CH22oS-(CHokar,  -(CHo)a-NR™-(CHpou, Cano

- cycloalkylidene, Cz.¢ alkenylene (such as ~CH=CH-CH,-), Cs.¢ alkynylene;
“~  misany integer from 0to 2;

2. ' 1
- R’ is independently selected from the group consisting of hydrogen Cyjz alkyl; Coop
alkenyl; Cp.g alkynyl; Cp.s alkoxy; Ciis alkylthio; halogen; OH; CN; NO; NR'R
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substituted wwth 1 or nore hal ogens, particularly a phenyl substituted with
1-2 hal ogens; hydroxyal kyl; 5 or 6 nenbered heterocyclic, oxyheterocyclic
or thioheterocyclic ring each unsubstituted or substituted with 1 or nore
hal ogens; wi®2004/88gd8 R20 and R2' i s independently sel eptegefoosmwmiihe group
consisting of H Cl-18 alkyl, preferably C1-6 alkyl; C2.18 aIkenyI C2-18

al kynyl ; ar 0 c A | oal keny S R12; -
R22 is indd d’é@}%ﬂW SRR a&rﬁlﬁn |§']’f VE IRy Wﬁﬂ“"&%‘iﬁ%’il fetyl . Cl-1s
al koxy; RRPAKyIAT Ty Gpolddloty abQg! kydioalkyldwd; 10s.6Y ehelodligatriol ; CZQ 'Each
R23 and R24 is |nde endent | sel ect ed fromthﬁ roup the %ﬁ SP consi sting
of H CL. wyclogksyl, Coe pelralbypyLcd. o3 aImsmbereghByteipyla. SYRPRIPFYigKen

t oget her %lgﬁbtyoafchagg% can forma saturated heterocycl e, vvhi ch heterocycle
is optionally substituted with OH or aryl or an amno acid.gesidue; - Zis

sel e6t ed TR omselegyd fomghe gaowp qormitng; of Tyl apghuxy; ?YEQPeé’fYE'BTRf ot Be gr oup

| kyl ,
gagﬁ' Z tsl gs%%fxbe dcﬂ;c'E fiang oﬂrﬂ&élro cheér%ﬁgét&o%ﬁc ?ﬁhcg,}’ Em% %lh (J?g ls?(ﬁ)éi)%h (éfi 3)’

al kyl; ar Wyloxssmﬂa@ pt}'{rhm - 5 @FC Cm&?%f@éxem@%myh@ew ¢ @uch as
pyridyl; afkylgpslc Sl thI‘Bﬁ Sitbsti %He o T el &iﬂlyvl
preferabl y Zt K T oal kyl, cycl oal Keny {

cycl oal kylo)?W@tloallql Mﬂocmalkyl lﬁmy@ﬁcbalkklwll mfédmmvm thapﬂaeudylllbe bﬂgﬂdl dyl 30
oy, hacei SEA B g Y piabst o Wi e otont ik e3Ralyihe ShlleBIEN 1 S T
7 car bon air aialkypiletghatX yomprissadtleaat Pchriomtagomsycl i c ri ng wherein the

het t t ed .f | dyl

it rogen. deomiByRietEhleted i s By SoBHeE OLPRUREE: S A0 b ;' R25
i s_cycl opedexil; QTz-stMﬁﬂrr@he@Nﬂs,allaﬁym %Wﬁﬂﬁmgmlﬂﬁmmwmfk ; -

R27 is selectedfromthe of alk
cycl oal kylOCschalpglkgl; GGy &—“%) L a‘i“'l’apxy’aw m@'ﬁﬁ‘&s benzyl :

and ;phar rrqg&takyaah coﬂpowbﬂm t@ga.r lemI@élqﬂ@&y* vicsa @E:léﬂ&ylﬂﬁo Acgwt her

optional enbodinent relates to corrpounds of the fornula VI: R
cycloalkenyl; Cs.o cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring;

- Each R® and R'? is independently selected from the group consisting of hydrogen; Cy.is

alkyl; Cag alkenyl; Cais alkynyl; Ciig alkoxy; Cias alkylthio; Cs.o cycloalkyl, Cs.io

20 cycloatkenyl or Cs.ao cycloalkynyl; halogen; OH; CN; NOy; NR'R®, OCF;; haloalkyl;

C(=O)R®; C(=S)R’%; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a

oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic,

oxyheterocyclic or thioheterocyclic ring; Cj.s hydroxyalkyl; and each of said aryl,

aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio

25 " (optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or
thioheterocyclic ring, C;.j3 hydroxyalkyl is optionally substituted with 1 or more R,

- EachR" and R® is independently selected from the group consisting of H; Ci.15 alkyl; Cius
alkenyl; aryl; Cs.ao cycloalkyl; Cayp cycloalkenyl; 5-6 membered heterocyclic ring;
C(=O)R12; C(=S) R'? ; an amino acid residue linked through a carboxyl group thereof;

30 alternatively, R" and R®, together with the nitrogen to which they are attached, combine to
form a 5-6 membered heterocyclic ring;

- Each R® and R'® is independently selected from the group consisting of H; OH; Crs

| alkyl; Cp.15 alkenyl; Cs.jo cycloalkyl; Ca cycloalkenyl; Cys alkoxy; NR™R'S; aryl an

amino acid residue linked through an amino group thereof;
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\~R+ i Rs X NNR2 R26 VI or a pharnmaceutically acceptable acid addition
salt thereof wherein 10 - R is selected from hydrogen; aryl unsubstituted
or substituted with one or nore R6, heterocyclic ring unsubstituted or
subst i t ut eslowisiiosesse or nore e, C3-10 cycl oal kyl  unspbsikiidsedi©r
substituted with one or rmre R6 and 04. 10 cycl oal kenyl unsubstituted or

substitute b o or. cted f,romthe gr.ou onsi sting of
a single b %’]ﬂﬁl é)}srﬁ’ deﬁtg%gzﬁ g fgroup g§°é‘é’&?%5?%‘8‘=’ E’?ﬁ’u S5t ur at ed,
subst i t ut edikey; mqhsau&aylg tyﬁoe@cﬁilksalmmy@maméﬁmargr MPO)R'jhtﬂ-@ﬂﬁinleed ncl udi ng

one or het er.oatons in the main ¢ sai d roat ei ng sel ected
from the gﬁ Sychip Hag ap apina Acidyesidue e fﬁrouglaeaar SRR 1&9? ene,

al kenyl eneg® i@%nc@ BEHRYeRBRA frofl fEigtokp 2onsistin&lo? H; .C;Q; @l )Ch 4y alke 1
-S-(CH2)1.5- f&m o)) Blolp: e %ld? e e

_(CHZ) , 4- NRYY (C@HQ‘)YJC oglicghy 4@@:40@&1&9&1,&&%#@ rez@ue ligked throughan a2ping ¢ om t he
group consFﬁgbﬁg reBf a di val ent, saturated or unsaturated, substituted or
unsubstitu hy dr ocar bon group optionally, |nclud|ng one_or nore

het er oat-omEach i mdeRmmdqpﬁ@denﬂx srtasted droen the group pensirEing el @m dlylnfer | i nked
to N of the e BC rolntihe oup
consi sting'o 8}1 %% Cﬁ 1oat1ﬁ]?:;.%aéé%§u<9§)[w@(l E)zk 5;?% lieJ[>:<)aglrrpl e fug& -

- CH ( CH3) - res@mhxme@througmaz:amqylmxp thereQf - CHZ CH2 25 CH2),

24- ) ?@él CHQ%E;{. C3- 10
cycl ge)al kylolEécgr?g, %@ZRGISa n@egﬁse?egéé)ﬁ%gﬁh?%%ﬁ% Mﬁ%zél *a k{llcn{'/I ene;
m.sanyi nt egeikefiylp@Dis alk@nylFRYE sCalecbe:ﬂIaﬂ@bl&J1Q/Cysbb&cm;édaﬁmnimB¢iéragiduup
consi sting e s _al -18 al kenyl; C2-18 al kynyl; C1-18
al koxy: B@‘%%&}“@%"S‘b"ﬁ%}l% é"ﬁﬁi‘r CN. N2, NR7R8; 39 WD 2004/ 005286
PCT/ BEZOOSRG’Q@ iiliépen@¥aifig seloatkd &binythe g:G(lp@)dEBtméf()f:H) B8Qis alidyl, paafgthbly ﬁ)ﬂ.yl oXYy;
aryl thio; | al ky 1-18 r Qxy 0.cy oaI yl;
cycl oal kyl 81%1 ét‘ﬁall‘& 3% o2 BM{'{ ﬁl Bgka%' Eﬁ%@%f:b& 218 jo°Cs
CKC| ﬁﬁ' kynyy! G}'l‘:ﬁamﬂ @miﬁmﬁﬁﬁ&dﬂﬂecﬁﬂb @Gl GalkyGiyl; CMLF?E&I &DHWNt NO,ORR*R?; f ¥
t t t
e O gl i s G OB Mo UUBSESIBICL, B >

aryl; aryloxy, arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl
substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens;

hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring
20 each unsubstituted or substituted with 1 or more halogens;

- Fach R® and R* is independently selected from the group consisting of H; C,.15 alkyl,
preferably C;.¢alkyl; C;.15 alkenyl; Cog yl; aryl; Cs.10 cycloalkyl; Ca.10 cycloalkenyl;
C(=O)R", C(=S)R";

- R?is iﬁdependenﬂy selected from H; OH; Cj.3 alkyl; Cz.g alkenyl; Ci.is alkoxy;

25 NRZR™: aryl; Cs.19 cycloalkyl, ; Ca.1o cycloalkenyl;

- Each R®and R* is independently selected from the group the group consisting of H; Cy.is
alkyl, preferably C,.; alkyl, wherein Cy3 alkyl taken together with N of R? can form a
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an
amino acid residue;

30 - Zis selected from (=0), (=8), and (=NR*");

- R% is selected from the group consisting of of H, Cy.4 alkyl, preferably C4 alkyl; Cs.
cycloalkyl, such as Cs.1o bicycloalkyl; Cz.p cycloalkenyl; (Cs.g cycloalkyl)-Cy.; alkyl; aryl,
such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl, such as
benzyl; and each of said Ci.z alkyl, preferably C,4 alkyl, Cs.;p cycloalkyl, Cs.yp
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menber ed heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each
of said aryl, aryloxy, arylthio, aryl-NRl-, 5 or 6 nenbered heterocyclic,
oxyhet erocyclic or thioheterocyclic ring i's optionally substituted with
one or nor &RPP0FES 16 cycl oal kyl, oxycycl oal kyl or tRCHBR0BelOKY| ; C410
cycl oal kenyl wth the proviso that the double bond 10 cannot be adjacent to

a ni trogen; chtloalkhyl es poyoltsol)iatilyl, Of.) BioRloabMRREno R highlfepagne O
an al kenyl ene, theln. X co i ses.at _least 5 carbon atons; - [5 S

i ndependent Iy Eeengcise‘?f%f’%& ﬁ"ﬁ@“@%&b‘hcbﬂsqfse@ﬂhgf &i-s ket 0genalk@y; bdloal kyl ;
C2- 18 al kef¥hOHCReybénzal, kiy@H: afd heledo l;hqg)gﬂ/g' I I i 0 n; OH;
CN;, 'NO2; NR%%QF X g];@hkllyﬂgl Kk I;ITe %1R9; él(a:S I%?)Qézﬁ%log%xﬁxs %%’%g&y;
aryl thio; af ¥ _ 'ﬁ%‘fﬁ‘”@i’f@‘s‘“ﬁ%; Pﬁ&“‘y%ﬁtﬁyﬁt??wﬁﬁoswcbm%(mwepmﬁﬁdﬂom

cycl oal kyl oty inffizdfyriayicha@nlidebh iaonlBy 1 1k ¢ &é«.ﬁ%é anggéaﬁm ators.

- cycl oal kyny?; .5 ohzﬁa menber ed het erocyclic, oxyhet
t hi ohet er oc ¥ R g cyclopenehomuclebaxyR17 i s i ndependent|y sel ected fromthe

2 OM R B elabied DGR e s Bl it i B, EY it Bl o
C3. 10 dycl daPRy-Cr-palkd il axpilioCpciNGDentyB7R8; OCF3; hal oal kyl; C(=0) R9;
o R R
hydr-oxygﬁéisf‘ﬁ?segﬁé){@%‘éﬁe o 4 Som O‘HWP&OHQP @y%’ptﬁwﬂy iof gbe Syl (A (D), (1),
ary! al ky Iy (0PCVRR] (V1) 2sQuBRERK b 3Tl g)%%&el}t gdrr@%@gpﬁ W YR et or

benzyl th or 6 nenbered heterocyclic,

10),. ) .

t hi ohet egg)gﬂge%qgm &ﬁ%m@nf@ur@ajmﬂiyamwgoit?ﬁompml It bigaﬁﬂn{k’&ﬁ'tb%‘iﬂ gubdh 1

‘or nore discl i nde e sel.ec 0 rou

consi,sting oflscH; él%:Il. i8 %Pk&ﬁsgdﬁp.ofgg OE&E%IH@? ;(iﬁroﬁ?fl?n s {)t 8?8%@?&9&;&)64.‘10

o 8 aoL g o e kg Py ol by aive SERO) L Saptaips Snuio

al t er nat P€ &ey‘{i_rq?zfe%l?raﬁm, erfgpttef%eablms Pantihgibitgt oﬁganr_epncmcaf 4 DRYs 81 the

Rs i s i oepre ieviyalol 4 FoRRGGieofat JenTBbe PRGERY by aciittons

al kyl ; Chelgpladakienydf, BUDAS, HYM ealdexbackiedvikes, ohik-Galk iylase£ls 18, &l koi}/i; f
eof ;

NR15R16; ar}?\g)lb1 gn am no acid residue |inked through an amno grouﬁsetﬂ
40 WO 200HSBS 86 et spibwplly f thesvonulRIA) Al (Y, (I18), (NIeOEGRINMIY for
.sel ect edhé HMERRIrIHP UL A6 Y ro%.'%hgt%{]ascleﬁtticl:aﬁl %o%}oslilfionché\}irslg antiviral activity for

20 . .4
the prevention and/or treatment of viral infections in humans and mammals.

Disclosed is a method of treatment of a viral infection in.a

25 mammal, including a human, comprising administering to the mammal in need of such
treatment a therapeutically effective amount of a compound of formula (Z), more particularly

of the formula (A), (I), (D, (M), (IV), (V) and (VI) as an active ingredient, optionally in a
mixture with at Jeasta phannaceuticélly acceptable carrier.

3p  Further disclosed is a composition for separate, combined or sequential use in the treatment
- orprophylaxis of anti-viral infections, comprising: _
a) one or more compounds according to the formula (Z) or optionally formula (A), (D), (ID),
(@, V), (V) and (VI), and |
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al kyl; CI-18 al kenyl; C3-10 cycl oal kyl; C4-10 cycl oal kenyl ; aryl; C(=0)R12;
5-6 nmenbered heterocyclin ring; an amno acid residue |inked through a
car boxyl gr, t of, - Rl12 is independently selected fromthe group
consi sting "gz?lgqqf‘)agfg%ls al kyl; C2-18 alkenyl; 5 aryl; EST/BE20J810dE kyl ;

C4- 10 cycl oal kenyl; an am no acid residue |inked through an am no group

t her eof ; b) onaah M3 cangodrld effsctivedaRRE dRBfneit SLpRBhAekis o Witk TifehiioRy

consi sting, of, HF Cl-18 al kyl ;. amno acid i1s alkenyl; aryl; C3-1o0

cycl oal kyicludsg 'awa!yéh% qestryiral Bpupy fahbitery, preportions, sjchsisda drevidked

t hrough gyeadifivefiectas thdbaill Ref@eft.of phylEdish R15 and R16 is independently
sel ected fromthe group consisting OF {t Cl.1s alkyl; C2 is alkenyl; C2.1s
al kenyl; aryl; C3-1o cycloal kyl; C4-1o cycl oal kenyl; an am no acid residue
| i nkegl t IPuatighdisclesed hexybthgdofap tHemepahtion ofRbthposndsefdpandeiit),y sel ect ed
fromthe g(ougyconsi sting of H C-I1S alkyl, preferably Cl-6 alkyl; C2-18
al keny| ; ortonalyy & yagthods forthe] preparridon of ¢pmpoandsfythclongulal (4oxgp), (D,-(08,

ar kytt hi gy : ' | = I : ynyl ;
nal ogen: Co % RGIAR molebar @l 0 llb g i el L)

C( =0) N( Grongpoxpds appcifiegliypscioyeddiereds t6phartaptentical somppositmny tanprsingrthérnln o;

aryl al Ky 4. ' . r | O . substituted
W ih 1 ormishEs UL e S flKqalTptt ikKle Bt O v P il ppocply

hal otyensheinghimd aosopeénkation fangey of abrewtb@d d00%eby veight| aml, tootieheseesfothesd i ¢ or

t hi ohetefocvelic rin . h unsubsti.tuted or substituted with r nore
hal oge ns‘i;’eS?Xt&ée(S: %ar.gelg%(sj %Sf%“% HEPERFER ey 'é‘?fh]‘l &’rﬁﬁf ﬁréa'ﬂ}eBéEf

consi st isnbjectt sifferinp fibfh RCKYBVDVpr Cotdaskit wirilinfcadkyl ; C2- 1le al kenyl; C2-18
ai kynyl; aryl; C3-10-cycloal kyl; C4ao cycl oal kenyl; C(=O R12, C(=S)R12; -
R22 is independently selected fromH OH C-18 alkyl; C-1S alkenyl; Cl-18
al koxy; y&FhReRedoscdiya mefhdd B 5266405 A ¥dmpountrfSintil & (DR ieedyarticolafiach

R23 and R24 1s independently selected fromthe group the group consisting
of H3 ClofitBe foaimiald (A)p(Ryf(ED 2By (62 @V)adridy(V]) ashdeseriveddrranabuciia matheds may

t oget her wi tt.huN of R22 can forma saturated heterocycle, which heterocycle
i s optidhaly X GROPTIURES R ' OH or aryl or an anino acid residue; 30 - Z
i s sel e@l egadtingm(gubgtituted)334-diamingpyridime(®); is Raged witk BI(¥eR Bdo givem t he gr oup

Socn as et BB O ag Cycl oat kehyl (3-8 cycloalkyl) G -3
al kyl ; &y yintroducing further substituents (R%, R* and/or R® # H) either a ) by cylization of an
20 appropiately substituted 3,4-diaminopyridine (A) or b)) by introduction of the
substituent(s) onto the imidazo[4,5-c]pyridine (C); '
¢) reacting the imidazo[4,5-c]pyridines (C) with an alkylating agent (D) (R>-X-R%) in an

appropiate solvent under addition of a base at ambient temperature;

.opﬁonaily, in the case of hydroxy, mercapto or amino substituents in position 4 or 6 of the
25 imidazopyridine I(Z =0, S orNR);
d) introduction of a further substituent (R* or R%) at position 1 or 3 of the imidazo{4,5-
¢]pyridine.

According to a particular embodiment, there are provided compounds selected from the
30 following group of compounds, the pharmaceutically acceptable salts, tautomers, and isomers

thereof and their use in a treatment of viral infection or to manufacture a medicament to treat

viral infections: ‘
2~(2,6-Difluorophenyl)-5-[(2,6-difluorophenyl)methyl]-5 H-imidazo[4,5-c]pyridine (GPRTF
8); '
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such as phenyl; 5 or 6 nenbered heterocyclic ring, such as pyridyl;
al kyl aryl, such as benzyl; and each of said Cla8 al kyl, preferably Cl.4
al kyl, C3-10 cycloal kyl, C3-10 41 WD 2004/ 005286 PCT/ BE2003/ 000117
cycl oal kerwb,200s08588cycl oal kyl )-C1. 3 al kyl, C5_10 bi cyeteskksbooogdamant yl ,
phenyl, pyridyl ~ and benzyl is optionally substituted wwth 1-4 of each of

Cl. 6 al k. . . .Ck ' benz ] OH, and heterocyclic
ring hav%gnBe%}lt_%a??é éiglﬁﬁ%rg%ﬂ}g%l rsr%r ;ﬂmrﬁﬂﬁxfﬁf@g{lﬁ-ﬁgt ed heterocycli cyri ng
wherei n t5hg2=ﬁ&lﬂﬂ@mmmé)mﬂallg-ﬂﬁ@@ﬂimnid&@,R-c};:@ﬁdihat@dl\f-l)pm 5 the
I m dazopwrq g n by. a t 2 heterocyclic ring carbon
at ons. p¥y%éii%g]]%g%?é'ggg%g[%%ﬂmqm%&%@gﬁbhexyI ; R27yi s sel ec'?ed from
theI gr f)ll:Q;Ri@nﬁ'r%fﬁi-}:lilenjfiprolbm-?@ﬁmidazcﬂ,&clﬂpyri@;e ﬁ@pmg)pal IkyI : c(j Csﬁo e
composi ¢ Pt CHs BBl B sl il Db GR B st he' use of &
E:?\r;)pou?d 56[(3-ghlzf\?)iﬁlmﬁbﬂly@?ﬁh?ﬂmﬁ?mﬁ?aﬁbp%-élﬁfﬁfﬂlﬂ' c‘?(Gﬁﬁ)LS);( 1), d(' 1), : h(I 1),
: '[%*P et @Eﬁm?tmﬁi— IH?‘I n?-éﬁ-'o .dq%gﬁuse of _sucP cofipounds in the
treat men P! o Es wreiBYTishine (§PME@):icament to treat or
revent gi thotyphedyDheihpl] - NS imi Fi-scl: iiS;hhe use of a
(F:)orrpound (Egaﬁ“dgr rru)?)g (y% ,e g%t i%ﬁg#@}ig?dfﬂﬁgﬁ g]#)%c?]gé%m 1(llt)’) ey, (e,
(|v_),6]_(;)/§' fhhieg%w zﬁ’i)an’-_ pHidrrrberiit awﬂ@zo&ei-clpmdmrfq@drrﬁm;, especial ly as
an i nfi h .~ isgRdk: ) g as an inhibitor
of the re—‘{(ﬁf cgt ?%frllj Oﬂ?ﬁg\éﬂ\l}?ﬁgsﬁhgﬂlt he ?%Hﬁ%gﬁﬁfﬁee@gﬁg&i ri dae or the
Pi cor maviitdMdethyinpraymethyl? ohenybs & intidazoidss-cpyridiei(GPMG1SRf  the replication

of BVDV,S_[?\{:@J X ?ﬁgﬁ{ A < k3 3 di.cag(i%%' _the use of a
conpound_ o0 forr(r)rul aﬁ Z) 1)@()2&1?&321@31?{:}%{) Eh’g cilpgpﬁ]ﬂu i73( Ly, (1), (rrn),
(1V), (\Hl@riduqraphenylimethyl]Hpheapld Hinidam{65-cipyridide (GRN-18); a phar maceut i cal
conmposi t4_fa_Fidi Al activity, f 0 _.the ntion and/ or

t r eat ment &gf Vi r%?n)lﬂjnﬁ#ééhﬁ]i%#%m%nélﬁgﬁéﬂ@?%ﬁﬁﬁﬂh‘ﬁg@gl%e%cl osed is a nethod
of t FeatrERtMeshylphenjlméthyl2-phedybsHtimidaso[25-dfpywdilke (GPILOi ng a human,
conpri si g a6 R i he in _need of such treatment a

t her apeu‘fﬁg g?%ﬁlfa %‘fe@i?%ﬁ%ﬁfﬁw{-g@f%ﬁﬁﬁmdw (EBMéa (2), nore

par t i cul Saf(#Broméptiind)niettylid-phehs Hrhidazd[4 5Xjpyilibt JgPsz) (V) and (V1) as an
active I{]ﬁ??ﬁl e % é%g%lf@nsl HM a mxture with at least a

phar mace T’Ify?' g fpe -y mgbylberzeaitile(GRNZBY i s a conposition
for separ-Plictyl-SHigirMRcroRethyBEHEAN thathyI\8 B iifiab 418, sl AR YEPIN-24);

20 5-[(4-Chilorophenyl)methyl]-2-phenyl-5 H-imidazo[4,5-c]pyridine hydrochloride (GPIN-9 x
HCY); o
5-[(5-Chloro-Z-ﬂlienyl)methyl]-2-phenyl—5H-inﬁdazo[4,5-c]pyﬂdine (GPIN-25),
5-(2-Naphthalenylmethyl)-2-pheny1-5H—imidazo[4,5-c]pyridine (GPIN-26);
2_-Phenyl-5-(4-phenylbutyl)-SH—imidazo[4,5~c]pyridine (GPIN-27); -

25 51,1 ’-Biphenyl]—4-y1mcthyl)-2-phenyl—5H—imidazo[4,5~c]pyridine (GPJN-32);
2-Phenyl-5-(1-phenylethyl)-5 H-imidazo{4,5-c]pyridine (GPIN-33);
5_-(1-NaphthaIcnylmethyl)-2-phenyl—5H-imidazo[4,S-c]pyridinc (GPIN-36);
2-(2,6-Diﬂuoropheny])-S-[(2,4—diﬂuorophenyl)meﬂlyl]-_5H-imidazo[4,5-c]pyridine (GPJIN-

40);

30 '5-[(4-Bromophenyl)methyl}-2-(2-ﬂuoropheny1)—5H—imidazo[4,5-c]pyridinc (GPIN-52);
5-{(4-Bromophenyl)methyl}-2-(2-chlorophenyl)-5 H-imidazo [4,5-c]pyridine (GPIN-54);
5-[(4-Bromophenyl)methyl]-2-(3—chlorophenyl)-SH-imidazo[4,5—c]pyridine (GPIN-55);

5-[(4-Bromophenyl)methyl]-2-(4-chlorophenyl)-5 H-imidazo [4,5-c]pyridine (GPIN-56);
- 3-i(4-Bromophenyl)methyl]-2-(2-pyridinyl)-5 H-imidazo[4,5-c]pyridine (GPIN-58);
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or prophylaxis of anti-viral infections, conprising: a) one or nore
conpounds according to the fornmula (Z) or optionally formula (A, (1),
(L), (1 g 206 V) and (VI), and 42 WD 2004/ 005256 PCTBE2003/ 000117 b)
one or nore coﬁ%%ﬁﬁés effective in the treatment or prBpRFEHRVYY viral

I nfections, including Flaviviral or Picomaviral enzyne inhibitors; in

proport i GIg4-BesihorAsn _'_gfﬁl_ ! er gk St ffect | he said treatnent
of prophyl EX_QBS. ?Fu)lr:{alﬁg{rya\(ﬁ scl osngé)ﬁgflggt!‘ri% ﬁ%d@p%ﬁ“%@@Féﬁar ation of
Corrpoun(cjiss‘[g:‘ Ij:gpg?r&’ )PTE)}I,YI]*?)(?ﬁt—ntﬁph&b]eﬁlj-ﬁﬂririaﬁaﬁqs,si@fsyrmh{g (GPW?Q}?{/ |I ;)n of
conpounds.jpf. INPS g : ‘e an as
det ai | eg§%bosebﬁh§£{§2§4§)§? E?ﬁqza@mﬁgﬁiigﬂﬁda%%?ﬁt%@%? W63k QI “the
conpounds-€pled -gohogybdHhiad StpitaTerevigesal conmpositions
corrpr"gsi«gq ABEm. ﬁlanyﬂﬁgﬁl lt-ﬁrﬁ f)"" t h. at lf s‘?%)a pﬁgrgﬁac_e%?’i cally acceptabl e
carrier, the acthe mgrgc!h SRE S RPREN RN 15 imidazold. s Invridime §GRBEAEX at i on range
of about 5@(41131@@10%d9yl)mgm427(3Mbﬂ@eﬁhﬁﬂﬁﬁﬁd&omBeaﬁyﬁéﬂ%(i@pgﬁiéb?s nanel y as
or the treaft

tivi Lceul ar | d ful t of

Subj ect i%??%%?%‘%ﬁ?ﬁ’%ﬁﬁﬂ&%@mar tegphensy S AR ol alpyinionGRIN-64Xet 1 ur t her
di scl os A<Bramoptehyljnéthyl)-p(8 Bashdpledy ] CONRA] (5. cjp sy #d-gs5yTor €

t | 15 .0f .the f , (1), (I . (1 , (I , d (Vi
Do et e et L e ()
VR o e 5 o Bl b, (O™ urtner
subst i téé@%*&eew:eﬂ@-%rM$ imglazgl4 Sicliyeiding\GBIN-GY);i zati on of an 20

i at@! L Lkt 3. LRy , di (A by introducti f

e OB upariy cik PRy 2k £k S BRI Slorab (BEYSRY, | Tenoting the.
i mi daz_pglzﬁ, ‘@fglj}‘n;?hepﬂ}'ﬁé@ﬂe@PM$D;g@hﬁlbjﬂmhahmg?Sggg-:ﬁgg{eI@%}gﬁag?);ﬁ 5?23 in an
appr epi . : , . ;
obt ona it BRmbpRaHBREI AN i im0 Fist - e lpratie (G LRERDS | n
posilt i of-[¢-RBromeplinyhmethyd 8- Bririfhuwamyettiy®phenyl]-SZintidBso[H5 LipyMihe )

i ntrodu§§lb _8-81‘ a further substituent (R 25 or R26) at poSition 1 or 3 of
the i m dazo[4,’5- c)pyridine. According to a particular enbodi ment, there

are pr o%(0dd-RighepyllAdimakylpot@diubionink)S H-80d5al4 2 P onpounds,
the phag f(%ct?hlft i c.ﬁall I.¥ atﬁrﬁzgt%bl e sa tsnfybt autorrerL,ﬁmg‘lﬁgé r's il(ﬁ
-1(#-Chlorophenyl)methyl]-2-( -fluorophenyl)-5 H-imidazo[4,5-c]pyridine (GPIN-112),
- 2-(2-F1uorophenyl)-5-[(4—iodophenyl)meﬂlylj-5H—’imidazo[4,5-c]py1idine (GPIN-113);
20 5—[[4-(1,1-Dimethylethyl)phenyl]methyl]-Z-(2-ﬂuorophenyl)-5H-imidazo[4,5-c]pyridine
(GPIN-114);

ot

Optionally, disclosed are compounds sélected from the following group of

compounds, the pharmaceutically acceptable salts, tantomers, and isomers thereof and their
25  use in a treatment of viral infection, more particularly for the treatment of HCV infection, or

to manufacture a medicament to treat viral infections, more particularly HCV infections:

' 5~[(4-Bromopheny1)methyl]-2-(2—-ﬂuorophenyl)-SH-imidazo[4',5-c]pyridine (GPIN-52);

5~[(4-Bromophenyl)meﬂ1yl]-2-(2-pyridinyl)—5H—imidazo[4,5-C]Pyridine (GPIN-58);

5-[(4-Bromophenyl)meﬂ1yl]-2-[(phenyltbio)meﬂlyl] -5H-imidazo[4,5-c]pyridine (GPIN-83);
30 5-[(4-Bromopheny1)methyl]-2-[3-(triﬂuoromethyl)phenyl]-SH-imidazo[4,5-c]pyridine '

(GPIN-87);

5-([L.1 ’-—Biphenyl]-4-ylmethyl)-z-(2-ﬂuomphenyl)-5H-imidazo[4,5-c]pyridine (GPIN-110);

5-[(4-Chlorophenyl)methyl] —2-(2-ﬂuorophenyl)-SH-imidazo[4,5-c]pyridine (GPIN-1 12);

2-(2~Fluorophenyl)-5-[(t_i-iodophenyl)methyl]-5H-imidazo[4,5-c]pyridine (GPIN-113);
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t hereof and their use in a treatnment of viral infection or to nanufacture a
nmedi canent to treat viral infections:

2- (2, 6- D f wooxoegdssy! ) - 5-[ (2, 6-di fl uorophenyl ) net hyl ] - gtirigibddadeiA, 5- ¢l pyri
di ne (GPRTI- 8); 43 WO 2004/ 005286 PCT/ BE2003/ 000117

5- Benzyl -2¢ i Q r.i di GPIN-1);

5 [(2 b i ild?gd &F&Iﬁﬁ@%ﬁ@ﬁiﬁ]éﬁﬁf @?WH??E%‘H‘*@OE‘] %%rlpmihﬁ% (GPIN-3)
5- Benzyl -(Gan'e_lm@l 5H i mi dazo[ 4, 5-c] pyridine (GPIN-4);

2- Phenyl - 5- (3- phenyl propyl ) - 5Hi m dazo[ 4, 5-c] pyri di ne (GPIN-14);

5- [(2 Chl or ophenyl ) net hyl j - 2- phenyl - 5H-i m dazo[ 4, 5-c] pyri di ne (GPJN- 7);

(3- Ch|Rillli‘llhﬂh@ll’B¢10)S(ﬁEtd’l9’| inethodh erty lserédrmngn adaw{rzl Sermppyrds divheh( GRAPHEE; a)

"1 (o5 NemRoRbaR sty £ B BBl oo sitasty a7 4 R P (D,

(
(
(53 MEt @)K K‘Zf’@r’t ) WQYA&er%lrﬂﬂg ﬂ')élahﬁhiﬁfa'l‘h&ﬁit?[cﬂ‘ séiﬂ%ﬁﬁ[%hﬁ’d ne (GPIN-12);
J

—r—r——r

[ (4-Metf hoxyphenyl) et hy 2- phenyl - 5H-i m dazo[ 4, 5-C] pyri di ne
N- 13) 5-[ (4- Met hyl phenyl ) met hyl ] - 2- phenyl - SH i m daw| 4, 5- c] pyri di ne
Whdsmet hyl ] - 2- phenyl - SH-i mi dazo[ 4, 5- c] pyri di ne
;o ny rret hyl ] - 2- phenyl - 5H-i mi dazo[ 4, 5- e] pyri di ne
GPIN-18): 5- [(4-331 wey @ﬁmmp resdhyalt | lingitatine nethbdsikthénts dﬁzhx:[ inventiohpare i di ne

(IR zomsicetor SRt el (LR Y SRt P bl P B ool 87 i e
( GPIN- 21§ubstitateq pucleds GHe) hin aviich) thenimjdul astqsigaatyd bH &inumb&eamd [edclﬁsub;tﬂ\ydnt di ne
( GPIN- 221)% desﬁg&a{ea it E'rﬂ@xy l&y f‘éﬁhérrﬂugl%ér%[ %a?le (i]1§) o gclhgclhﬂe of rYuc)el usclayl l‘o benztg it ile

( GPIN- 23
2- Pheny | eobofifrdentstafiThble G dlaet ht)dle)qs l80) s givet duyikchbeBkdesigriatioa 6bh, Frbl] Ryad di ne

(GPINt 2%3 d2 @4 il %rsH%ih cn)ngecilm\t/nt]nagaepg Yarly,5 '%‘_!aibller;1 ngzﬂ? [54a11d 6 l]sP yridine

hydr ochl o i G
5-[ (- dﬁ:@ﬁdbcﬁadtsiﬂbsﬁmﬁh&,rﬁgmxby]m&bm atiopt | m dazo[ 4, 5-c} pyri di ne

GPIN-25);  5-(2- Naph [ et hyl ) - 2- phenyl - SH-i mi dazo[ 4, 5- d
EGPJl\Lzag 2- pheﬁ#%n@ ﬁ%‘/f g yte)m d&&%ﬁa@ebﬂ%&%ﬂbwﬁ%ﬂfzn

PN 3 TR o e ey s OF RN oy Rl EY AR ).
letter and number substituents are ia the order R' (Table 2), R? (Table 3), R*(Table 4), and X
(Table 6). If the nucleus is of formula 2 (from Table 1), then the letter and number
20  substituents are in the order R' (Table 2), R® (Table 3), R* (Table 4), R? (Table 5), and X
(Table 6). The same embodiments of the invention exist for the nucleus of formula 2 (Table
1) wherein the N at position 1 is substituted by R (corresponding to the embodiments of R

of Table 5) and the single or- double bonds in the imidazo pyridine ring are adjusted

accordingly.

25 Each group is shown having one or more tildas (“~”). The tildas are the points
of covalent aftachment of the group.

30
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S- (1- Napht hal enyi met hyl ) - 2- phenyl - SH-i m dazo[ 4, 5-c] pyri di ne (GPIN- 36);
2-(2,6-D fl uorophenyl)-5-[(2, 4-di fl uot ophenyl)nethyl]-SH i m dazo[ 4, 5-c] pyri
dine (GPIJN- 40); 30

5- [ (4- Br onpp haaamdshaget hyl ] - 2- (2-f | uor ophenyl ) - 5H i m daggrgeinsdogysi di ne

(GPIN-52);
5-[ (4- Bronophenyl ) net hyl ] - 2- (2- chl orophenyl ) - 5H i m dazo[ 4, 5-c] pyri di ne
(GPIN- :
5-1(4- K 1phenyl ) met hyl ] - 2- (3-chl orophenyl ) - SHi m dazo[ 4, 5- c] pyri di ne

(GPIN-55); R’

5-[ (4- Bronophenyl ) net hyl j - 2- (4- or enyl ) - SH-i m dazo[ 4, 5- c] pyri di ne

(GPIN-56) ; %R

5-[ (4- Bronophenyl ) net hyl ] - 2\@% SH-i mi dawf 4, 5-c] pyri di ne

(GPIN-58); 44 WO 2004/ 005286 PCT/ BE2003/ 000117

5-1(4-Br om)phenyl )met hyl]-2-(2-thienyl)-SHimdazo[ 4, 5-c] pyridine

(GPIN-53); 5-[(4, Bronophenyl)nethyl] 2- (1

- napht hal enyl ) - SH i m dazo[ 4, 5- cj pyr| di ne (GPIN-62);

5- [ (4- Bronmophenyl ) et hyl ] - 2- (2- napht hal enyl) - SH-i mi dazo[ 4, 5- c] pyri di ne

(GPIN-63); 5-[(4-1odophenyl) enyl - 5H i m dazo[ 4, 5-c] pyri di ne

(GPJN- 68); 5 .
"S- [ (4- Bronmophenyl ) net hyl ] ‘RK(B

(GPIN-50);  5-[(4- Brormphenyl){

i m dazo[ 4, 5-c] pyridi ne (GPIN-60);

5-[ (4- Br omophenyl ) met hyl ] - 2- ( 3- et I’?oxypheﬁ ) - SH i m dazo[ 4, 5-c] pyri di ne

henyl ) - 5Hi mi dazo[ 4, 5-c] pyri di ne
] - 2-X 8- et hyl phenyl ) - SH

(GPIN-64);

5-[ (4- Bronmophenyl ) met hyl ] - 2- ( 3- br ormphenyl ) - SH i m dazo[ 4, 5-c] pyri di ne
(GPIN-65) ;

5-[ (4- Chl or ophenyl ) met hyl ] - 2- ( 3- br omophenyl ) - SH-i m dazo[ 4, 5- c] pyri di ne
(GPIJN-80); 10

5-[ (4- Chl orophenyl ) net hyl ] -2-(3-chl orophenyl ) - SH i m dazo[ 4, 5-c] pyri di ne;

5- (2- Phenoxy- et hyl ) - 2- phenyl - 5Hi mi dazo[ 4, 5-c] pyridine (GPIN-73);

5- (3- Phenyl - prop- 2-en-1-yl)-2-phenyl - SH i m dazo[ 4, 5-c] pyri di ne (GPIN-75);

2- ( 3- Bronophenyl ) - 5-[ (4-i odophenyl ) net hyl ] - SHi mi dazo[ 4, 5-c] pyri di ne
(GPIN-79);

S-[ (4- Bronophenyl ) net hyl ] - 2-[ (phenyl t hi o) met hyl ] - SH-i m dazo[ 4, 5- c] pyri di ne
(GPIJN-83); 15

5-[ (4- Bronmophenyl ) net hyl ] -2-[ 3- (t df | uor onet hyl ) phenyl ] -5H-i mi dazo[ 4, 5- c] pyr
i di ne (GPJN-87)

5-([1,1"'-Bi phenyl]-4-yl nethyl)-2-(2-fl uorophenyl)-SH i m dazo[ 4, 5-c] pyri di ne
(GPIN-1 10);

5-[ (4- Chl orophenyl ) net hyl ] -2-(2-fl uorophenyl)-SH i m dazo[ 4, 5-c] pyri di ne -
(GPIN-112);

2- (2- Fl uor ophenyl )-5-[(4-1i odophenyl )net hyl ] - SHi mi dazo[ 4, 5- c] pyri di ne
(GPIN-1 13); 20

5-[[4-(1, 1- D net hyl et hyl ) phenyl ] net hyl j - 2- (2-fl uorophenyl) SH-i m dazo[ 4, 5-c
] pyridine (GPIN-114); Optionally, disclosed are conmpounds sel ected from
the foll owi ng group of
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conpounds, the pharmaceutically acceptable salts, tautoneis, and isoners
thereof and their 25 use in a treatnment of viral infection, nore
particularly for the treatnment of HCV infection, or to manufacture a

medi canentwd epolii@ade Vi ral i nfections, nore particul ar pgyrhadossabagt i ons:

5-[ (4- Bronmophenyl ) met hyl ] - 2- ( 2- quorophenyI) 5H i m dazo[ 4, 5-c] pyri di ne
(GPIN-52);

5-[ (4- Bronophenyl ) et hyl ] -T@ble 2%/ Subktitwdnts SH- i mi dazol[ 4, 5- e] pyri di ne
(GPIN-58);

5-[ (4- Bronopheny! ) net hyl | - 2- [(phenylthlo)nethyl] SH-i m dazo[ 4, 5-c] pyri di ne
(GPIN-83); 30 RS

hyl ) phenyl ] - SH i m dazo[ 4, 5- c] py

5

Fi

5-([1, I'-Blphenyl]-4-y henyl ) -5Hi m dazo[ 4, 5-cj pyri di ne
(GPJN—llO) '

5- [ (4- Chl or ophenyl ) et hyl ] - 2- (2- f | uor @aphenyl ) - SHi ni dazo[ 4, 5- ¢] pyri di ne
(GRPIN-I 12);

2- (2- Fl uor ophenyl ) -5-[ (4- |odophenyl)nethyl] SH-i m dazo[ 4, 5-c] pyri di ne
(GPIN-113); 45 WD 200 PCTBEZt53/ 000117

5-1[4-(1, 1- Di net phenyl ] met hyl ] 2-f1 uorophenyl)-5Him dazo

[

4,5-c] pyridine
antiviral conpounds i conpri se
formula (2Z), or optionally of the formuta—(A), (1), (1), (I11), (1V), (V)
or (VI) and b) detersmning the anti-viral activity of said compound.

Exenpl ary Enunerat ed Conpounds. By way of exanple and not |imtation,

enbodi nents of the invention are 10 naned below in tabular format (Table
7). Each enbodi ment of Table 7 is depicted as a substltuted nucl eus (Sc)

in which the nucRéU§5W%mﬁ%§W@ﬂﬁW@ﬂm§V“$‘ﬁﬂﬁ%@#m@ﬁw‘é&cﬁ“@ubst|tuent is
designated in order by further nunbers. Table 1 is a schedul e of nuclei

used in formng the enbodinents of Table 7. Each nucleus (Sc) is given a
nunber designation f¥om Table 1, and this desi gnation appears first in
each enbodi ment nanme. Simlarly, Tables 2, 3, 4, 5 and 6 list 15 the

sel ected substituents, again by nunber designation. Accordingly, each naned
enbodi ment of Table—gimefiref@RbabrkiRid R haa,,gwg‘p@gnm@%l]g@%uﬁg t he nucl eus from
Table 1. If the nucleus is of fornu | (from Table 1), then the letter
and nunber substituents are in the order R (Table 2), R3 (Table 3), .
R4(Table 4), and X % Table 6). If the nucleus is of formula 2 (from Table
1), then the letter and nunber 20 substituents are in the order R (Table
2), R3 (Table 3), R4 (Table 4), R26 (Table 5), and X (Table 6). The sane
enbodi ments of tphe—tmpenivinpr2z ot for the nucleus of fornmula 2 (Table
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1) wherein the N at position | is substituted by O (corresponding to the
enbodi nents of R26 of Table 5) and the single or double bonds in the

i mdazo pyridine ring are adjusted accordingly. 25 Each group is shown
havi ng oney@heoisssst i | das ("-"). The tildas are the peitpkgwoPlofaoval ent
attachnment of the group. 30 46 WD 2004/ 005286 PCT/ BE2003/000117 Table 1 R4
-RR RI' N 43 RX\ pR6 47 - - ---------- WO 2004/ 005286

PCT/ BE2(IaBleGOORIShbstfadatse 2 - R Substituents R6 R6 16 ] 2 Halo ,Halo 3 4
Z-5-menbered benzoanneliated ring having 1-2 nitrogen atons and 1-2 R6

groups Z -6-nmenbered.be nrél lated rin i_Rg 1-2 nitrogen atons and
1-2 R groups 6 Z 1 hyl/avi ng 1- \gr / s 7 48

R]?
1 2
===\ _Halo )
l / l R1?
\_/
3 4
5 6
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WD 2004/ 005286 PCT/ BE2003/ 000117 Table 3 - R3 Substituents R7 RI' R 7 1

2 Halo -0-R17 1217 3 4 Halo 2\ / \'/ 2 -0 -Halo 5 6 49 WD 2004/ 005286
PCTBE2003/ 000117 Table 4 - R' Substituents 2-x ol 2 17 Table 5 - R26

Substit uenyg 204/dos2dd Z ---Cl -C4 cycloal kyl 1 2 Tabl epérmprbosaehati tuents |
2 -Cl-C4 Alkylene Z -CI-C, Al aoyal kylene- Z , or -Cl-C2 Thioal kyl ene- 2

10 3 50 ﬁz)} 2{:0@ gg5286 PCTBE2003/ 000117 Table 7 - Sel ected Enbodi nents of
the | nv Cot i s of Formrula 1 1.1.1.21.1; 1.1.1.1.2; 1.1.1.1.3;
1.1.1.2.1; 1.1.1.2.2; 1.1.1.2.3; 1.1.2.1.1; %. 1.2.1.2; 1.1.2.1.3;

1 2_{

17
1 2 R
Table 5 — R* Substituents

{—H } ——C,-C, cycloaliyl

Table 6 — X Substituents

1| —C;-C, Alkylene i ,
1 —C;-C, Alkxoyalkylene ! , ot
"} ——C;-C; Thioalkylene !

10 _ 3
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2.2.1; 1.1.2.2.2; 1.1.2.2.3; 1.1.3.1.1; 1.1.3.1.2; 1.1.3.1.3;
201 1.1.3.2.2; 1.1.3.2.3; 1.1.4.1.1; 1.1.4.1.2: 1.1.4.1.3;
2.1 1.1.4.2.2° 1.1.4.2.3 1.1.5.1.1; 1.1.5.1.2; 1.1.5.1.3;
2. 1'wé athafiosdss2: 1.1.5.2.3° 1.1.6.1.1: 1.1.6. 1. 2achpbubyieds
2.1,°1.1.6.2.2: 1.1.6.2.3: : 12,101, 3;
2.1 1.2.1.2.2: 1.2.1.2.3; 1. 1 1.2.2.1.3;
2 rdke 1 bddiBerds 2 ¢ 1 1.2.3.1.3
25T T "9.3.9 3, 10 1.2.4.1.2; 1.2.4.1.3;
~ 3 5.1.1; 1.2.5.1.2; 1.2.5.1.3;
Toald.o 113 31'- B3 1931 228111 20.10:41% 13.3;
. 2911%162222}15 % ?1 .3 15, 11304, l%ﬁ 133001
14118312 221 ﬂ4§§ 3114, i 1813 £1.50:.2219:50 .3
3524 2?315 92, %i- -. ? .._;.1..2#; 152 13625 1
210303 Lodia 40 95 e 9945 L0 A3 A &
..,,211 o223, 1D, _.3%1.%3.%:1%1%;32333%.- 3 3% 2.
2413 S8b £930 $5991 3515 3% 23
i S
41 1% : £k, _3-’]1'.%2%:1-11.212.1 17
2021 213553 1,533171.33.22 133,53
e s
52007 513 bilopg] £
. .;131]1'; : . 3 ,21451%,?% N3 E
22 4 5 Biapiaeiatiia 13 %
EOREE O 13 BGEnh Bt
8520 § 45500507, 11 b3 245 148201 14,605 1
2154 L.13; 31 -12 -3511-%25111§21211§351?2 1;
 21.5.2.241;8.59.22;31.5.3.2.8; 25 16.91.3:11.53.8.121.83.22; 8.58.23:1 ;
. 21.54.131; 8.5¢. h2;31.5.4.1.3 1.5, ;4.5 1 3 115%11=h5§1211é51 3. 1;
. 21.5.5.291; 8.55.22:3.5.9.28; 5. @22115 61.311.56.2.111.8625 15.62.3. 2. 1;
.21@1111 652121@16_1.1 &33l. @.12,1,158232:1621 235, (82113162162336211?,% 1.6.3.2.2;
.21 @22111@2423,11623361 43.1.121.68.12;4.613.B3; 116.524; D63:2.2116.32.3. 2;
.2134111 65511].2,116116=B5i22 1§4@25115‘@23 16.513; 6.5;1.21186.51.3. 2;
. 21.85.210, 6662.2,1153.76156@12 1.6.66.%.156.6].3:1..66.8.121.6.6.212; 6.68.23;2;
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cyclic hydrocarbon radical of 3-10 carbon atoms, and having two monovalent radical centers
derived by the removal of two hydrogen atoms from the same or two different carbon atoms

of a parent alkane; i.e. the divalent hydrocarbon radical corresponding to the above defined
35  Cs.p cycloalkyl.
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20 the removal of two hydrogen atoms from the same or two different carbon atoms of a parent
alkene, i.e. double carbon-carbon bond moiety. Typical alkenylene radicals include, but are
not limited to: 1,2-ethylene (-CH=CH-). . | .

The terms " Cpas alkynylene" and “Cs.y cycloalkynylene” as wsed herein refer
respectively to an unsaturated, branched or straight chain of 2-18 carbon atoms or to a cyclic

25 hydrocarbon radical of 3-10 carbon atoms respectively, having two monovalent radical
centers derived by the removal of two hydrogen atoms from the same or two different carbon
atoms of a parent alkyne, i.e. triple carbon-carbon bond moiety. Typical alkynylene radicals
include, but are not limited to: acetylene (-C°C-), propargyl (-CH2C°C-), and 4-pentynyl (-
CH2CH2CH2C°CH-). .

30 The term "aryl" as used herein means a aromatic hydrocarbon radical of 6-20 carbon
atoms derived by the removal of hydrogen from a carbon atom of a parent aromatic ring
system. Typical aryl groups include, but are not limited to 1 ring, or 2 or 3 rings fused
together, radicals derived from benzene, naphthalene, spiro, anthracene, biphenyl, and the
like.
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bond no -%%F_ﬁ | k | ene adlcals |nc ude,. but are %’ limted to:
1, 2- et ht‘?ﬁ%‘}r’?’é“ cirabyazon Wﬂene"‘ﬁtﬁmﬂmmnql@yl

| oal {eyrapldesigiuiasl elécahjadxed; c at ed,
E?Sngﬁefw r§“1@6’“f§q n ol ‘ﬂ“diﬁi”ﬁiﬁaéf)ynmagt%?n’%@y%&a‘ﬁ“ cpRg it ©
hydfdcar 83 é‘ﬁ%’%ﬁ @* 18- dbérsnyat oﬁb@nﬂ@@ﬁbct pyreus), hwgmgﬁmmml
ronoval @émécll althaon ! Hefo i COH ol %{z%iyloflso&%lﬁ,%’ %35;1%91% at oms

a oms 0 al Kyne

fromthe sane or two different ‘car bon
tripl e BECBERYC dPdSENSL nsoindald; \BH-pdplyk al Handarginy ngml,r d&ﬂi—qmic&zmyl
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, 4aH-

carbazolyl, carbazolyl, B-carbolinyl, phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl,

20 phenazinyl, phenothiazinyl, furazanyl, phenoxazinyl, ~ isochromanyl, chromanyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl, isoindolinyl,
quinuclidinyl, morpholinyl, oxazolidinyl, benzotriazolyl, benzisoxazolyl, oxindolyl,
benzoxazolinyl, benzothienyl, benzothiazolyl and isatinoyl.

Heteroaryl means pyridyl, dihydropyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, s-

25  triazinyl, oxazolyl, imidazolyl, thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, furanyl,

' thiofuranyl, thienyl, and pyrroiyl.

By way of example, carbon bonded heterocyclic rings are bonded at position 2, 3, 4, 5,
or 6 of a pyridine, position 3, 4, 5, or 6 of a pyridazine, position 2, 4, 5, or 6 of a pyrimidine,
position 2, 3, _5, or 6 of a pyrazine, position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran,

30 ~thiophene, pyrrole or tetrahydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or
thiazole, position 3, 4, or 5 of an isoxazole, pyrazole, or isothiazole, ﬁosiﬁon 2or3ofan
_aziridine, position 2, 3, or 4 of an azetidine, position 2, 3, 4, 5,6, 7, or § of a quinoline or
position 1, 3, 4, 5, 6, 7, or 8 of an isoquinoline. Still more typically, carbon bonded
heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, S-pyridyl, 6-pyridyl, 3-pyridazinyl, 4-
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i nclude, but are not limted to: acetylene (-CC), propargyl (-CH2CC), and
4-pentynyl (- CH2CH2CH2CCH-). 30 The term"aryl" as used herein neans a
aromati ¢ hydrocarbon radi cal of 6-20 carbon atons derived by the renoval
of hydr ogegiohés@masasscar bon atom of a parent aronatic rppgpesyséeiy Typi cal
aryl groups include, but are not limted to |l ring, or 2 or 3 rings fused
together, radicals derived from benzene, naphthal ene, spiro, anthracene,

bi phenypyridamaly}, ffepyridedisyl, &4yNdazR1)42-pRaddmmyECHpBERAGRYY, OptiddinyY\rey| al kyl "
as used herein . refers

Bt one DR, iy T SR Sk by S, St ol om i s

r epl aceghidablyh an aryl radi cal . Typi cal aryl al kyI gr oups |ncI ude, but are

not limted to, be zy 2- phenﬁl et han- 1- E{hen t hen-| -yl

napht hyl met iy wape I AERE5R mldewhefc&ocm;}smnﬁy dat pgsitiog % 6t an

naphi hopgndiye, ﬂz&rdﬁﬁ%ﬂaﬁpﬁ%ﬁhﬁ% f@ﬁyraclmb 3@%&&@ ithidkdle, FRRaMing| XY| group
conprises 6 to 20 carbon atons, e.g. al kyl noi ety, including al kanyl,

al keny| ingfazglipg n3rimigazgtipss Pyaqzokehéwra&mem%W&@#%ps-p&raaohps BipgEtidon at orrs

and th Eér%mér%&tlé[ ilddlime, il‘?—:ﬂcﬂaz&@rﬁ&iﬁoﬁbm isolf¥Blel & 15dindWhE HGHKEA kC i ng”
as use erein neans pyrldyl dlhydroypyrldyl tetrahydro yr|dyI

(pi per i efya morrbRling: gnd posito Profhyartisenr.opifersstiolin ditilupore xira Bonitregsn
t et r ahy . Vi
C1 1 anYRRLE hOBBERL inc e eyt leEiol DURERNLimiBaoh o sl M1 lR )

tetraz apht qui nol i nyl ,
i sodfui nbplpnslﬂlpylbenm m dazol yl, piperidinyl, 4-pi peri donyl, pyrrolidinyl,

2-pyrrol i dom wQ i yl,
t et rahydr opyr anyP}y e{) éaﬁ%% Fat B"db%s(ra%% Qr?ée{: Ta y%nr%% WE@‘?

t et r ahyehriminsaops aod mmgdcyclcdex:&ltwm cqhmmubmmyﬂ a bmmlaMMycsioefaﬁbnmclmyl
azoci nyy r |nyI
t hi ant aié’nt)élt %ﬂ‘%?ﬁ%/ |n21§ & %?auly;yng‘?é gn%:%ér{%sﬁegngc ¢ 9(%?1 glesd 76%
phenox aizhnﬁg( htomza)E. gyammgeﬁlas al lﬁ@tcm Elz:qJ [\5!,5] [Ssi}maz&;ﬁ]ydystemyoﬁi |or1y10 Iing

A o s egreed s Mbrde 1581 BF TG bt ORGP GEBRB PR roosbhazol | nyl

Ci nnol | ifyiude RdyEloprdpyly Icyclaﬁtﬁ @s?dldiiﬁi@k yhﬂy@agehaz et 1 cﬁclﬁpd’anlehﬂwa
phenant hrj di nyI acridinyl, pyrimdinyl, i)henant hroljn é}?éghenf\2| nyl ,
phenot hY&XPRYIF -castr SYARFITL ghexsiabayilpyl, 1-Sudohen: Prem’i -eml Ty

Im daz%ﬂegﬂnyﬁﬂylhﬂﬁ'rﬁﬁﬁtwl'(fh%ocy&k!ﬂﬁé%cuﬂbﬁéﬂme oY lpRAP. 1 nyl, piperazinyl,

i ndol i nyl, Tsoi'ndolinyl, quinuclidinyl, norpholinyl, oxazolldlnyl
benzotrlazolyl ben2|soxazolyl OX|ndonI_ benzoxazollnyl benzothlenyl,

ben%(pt hi azolﬂg u@aq:e}e%?taﬁdq@ﬂkss otherwise stated, the terms *° Ciqz alkoxy °, ©° Csao

cycloalkoxy *°, ©* aryloxy*®, “’arylalkyloxy *°, ** oxyheterocyclic ring®’, “’thio Cy; alkyl®,
thio Cajo cycloalkyl 2, ¢ arylthio *°, ©° arylalkylthlo ‘* and °* thioheterocyclic ring®’ refer to

substituents wherein a Cy.js alkyl radical, respectively a Cs.ig cycloalkyl, aryl, arylalkyl or
heterocyclic ring radical (each of them such as defined herein), are attached to an oxygen
25  atom or a sulfur atom through a single bond, such as but not limited to methoxy, ethoxy,
propoxy, butoxy, thioethyl, thiomethyl, phenyloxy, benzyloxy, mercaptobenzyl and the like.
As used herein and unless otherwise stated, the term halogen means any atom selected
from the group consisting of fluorine, chlorine, bromine and iodine.
Any substituent designation that is found in more than one site in 2 compound of this

30 invention shall be independently selected.

As used herein and undess otherwise stated, the term  amino-acid® refers to a radical
derived from a molecule having the chemical formula HN-CHR*¥~COOH, wherein R?® is

the side group of atoms characterizing the amino-acid type; said molecule may be one of the
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Het eroaryl means pyridyl, dihydropyridyl, pyridazinyl, pyrimdinyl,
pyrazinyl, s- 25 triazinyl, oxazolyl, imdazolyl, thiazolyl, isoxazolyl,
pyrazolyl, isothiazolyl, furanyl, thiofuranyl, thienyl, and pyrrolyl. By

way of exagp@bdsogsadsbon bonded heterocyclic rings are pepdpshoffoot9si tion 2,
3, 4, 5 or 6 of a pyridine, position 3, 4, 5 or 6 of a pyridazine,
position 2, 4, 5, or 6 of a pyrimdine, position 2, 3, 5 or 6 of a

pyrazi neg paghilQBurding Imidb-acils & My Aod Hétﬁﬁliy—%&ﬁxhﬁJ%YQﬁﬁB%iﬂ.nEsﬂ?ﬂi &furan, 30
t hi ophene, pyrrole or tetrahydropyrrole, position Z, 4, or 5 of an oxazole,
i m dazoleBinsy acidsHpgudsd avithi it fefimiten age substitgted fat gare PrsoRWZFWXYIpgrounsol e, or
i sot hi azghes ht i E c3se0 ' ig“ae- [ L] o eafl; of an
azetidi ﬁbg!,h plasgiﬁtﬁﬂl, bnﬁgs, %3@ A?,gseS%vegf‘”hf?Z%ér ofacédoga‘?ohgﬁqﬁéoud’? °a%8’§%ﬁt ion 1,
3, 4, 5ped@pse7somyr aigingfacyn coglaiguinome| thae onSrarbdxyingranps, yauid cial thig, cagaatheon bonded

het er.oc | 2= Ldy] . ~3-pyridyl, 4-pyridyl, 5-pyridyl, 6-pyridyl,
3-pyri dﬁ°§§?§%°%@8&%8§§%6 PCTBE2003/ 000117 pyri dazi nyl ,
5- pyri dazi nyR® i§Cpyisi allavt ionGl -C62:dkyy sibriithiadywith anipy, rcarbogylathide, Tagbgxyin di nyl

6- pyrimdinyl, 2-pyrazinyl, -3-pyrazinyl, 5-pyrazinyl, 6-pyrazinyl,
2-t hi az&ﬂsy‘f"?lyﬂs- BRrS 25 0P Ted agpves,. hyidyh cﬁ/@@? Spayidipyl, duaideztle, ]-Hﬁlp%’?‘sogen

bonded VeGlel Gl | L g}%g{g_d 14 R Zi ri.di ne,
azetidi rgllg%h%%l%’g e‘%’ﬁ?)eg/r ro i%}ﬁ%ﬂ? 2- pyrﬁoﬂ?ﬁg,%gg‘ﬁeﬁhg ﬂﬁ@,mﬁsan%gz%lﬁe,

i ni dazobunitipges, toZorm aipoeiing Iresidse B ini-(CHDB N HovwpyeraRD) ie, gepyrallyz thk iside,
2-pyrazoline, 3-pyrazoline, piperjdipe pl.perazine, | I |.hdol i ne,

T b= st of Bl A e agpnd fhsh 8 Ho RS o280 B BSidB "or
nmor phol i | LamplcRuef . e, 3; JAhe . i _nore

typi cal 158 Hﬁ?‘??%%f%” %Hé%dgﬁg’hg{e%%@% el ec‘%ﬁg??rq}g;slcﬁ% sH, - edyl ,
1- pyr r oC¥h;CeH4O0H, d&€E I GO-NHD; pGHaXH yCO-Nifg -CiHp-QOPHpeCHOHOH)-COOBarbocycl e
nmeans a t.u ed, ,unsat.ur Qr. aromathe ring systemhaving 3.to 7

car bon @'&%r’ﬁ'@? Ao ﬁ@@@&lﬁ'&’g&]ﬁk@l{i? Sgér: 3SR ‘&Plﬁais Srguapiinonyen-aryl,
Monocycli G iCal : 3. hi. ﬂ[@]z td sl ggiﬁ pically 5 or 6
ring at%éﬁ'gy;’%?lg?gwg %F%%\é?é%@éqﬂcgo\}g y‘}q{]égﬁ eP?lndShg%h 0 ,e@f’g. arranged as
a bilgycl o [ 40Bjopallysths pmirfosacel residud i§ 2diydwphdbanesidre Sichas t®no-ondi-disylat ons
arrange DI 0 [ ] t es, of n clic

car bocygrl %gl Qtfﬂ%é I%é@g’ cg%lgﬂg 1?%%“3? I a,%icgyagﬁéﬁeu%%' , %@%eﬂﬁ? {ﬁsf‘ e Yodk mot

1- cycl o@eutdir & swfhydryl &-gmptiopeuttstilergny| , 1- cycl opent - 3-enyl, cycl ohexyl,
1-cycl ohex-lzen 1-cycl ohex-2-enyl , 1-cycl ohex- 3: enyl henyl , spiryl
and napht hyIN%%S%%&‘ q ]ﬁnsaﬁlq'lﬁs_@%gsarg%e g PesngBIff% Hur. d herein
and unl gfmalet dremidrstes,Séspeaially ploeinsetheieof. GolypBptadelk axyst "typicallG3wilD be

20  substantially composed of such naturally-occurring amino acid residues. These amino acids

)

are glycine, alanine, valine, leucine, isoleucine, serine, threonine, cysteine, methionine,
glutamic acid, aspartic acid, lysine, hydroxylysine, arginine, histidine, phenylalanine,
tyrosine, @ptophan, proline, asparagine, glutamine and hydroxyproline. Additionally,
unnatural amino acids, foi example, valanine, phenylglycine and homoarginine are also
25 included. |
Generally, only one of any site in the parental mollecule is substituted with an amino
acid, although it is within the scope of this invention to introduce amino acids at more than
one permitted site. In general, the a-amino or o-carboxyl group of the amino acid are bonded
to the remainder of the molccuie, i.e., carboxyl or amino groups in the amino acid side chains
30  generally are not used to form the amide bonds with the parental compound (although these
groups may need to be protected during synthesis of the conjugates).
The amino acid esters optionally are hydrolyzable in vive or in vitro under acidic (pH
<3) or basic (pH >10) conditions. Optionally, they are substantially stable in the
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cycl oal koxy ", aryl oxy", "aryl al kyl oxy ",
Cl-7 alkyl", thin C340 eyoloalkyl ", " arylthio ", " arylalkylthio
t hi oheterocyclic ring" refer to substituents wherein a Cl.1s al kyl
radi cal , rwepenlisssd y a C3-10 cycl oal kyl, aryl, aryl alpkylse@dosnddgizer ocyclic
ring radical (each of them such as defined herein), are attached to an
oxygen 25 atomor a sulfur atomthrough a single bond, such as but not

| i m t ed gestromigstival yractetf homgns bup pme hysrplyzélitrayxmatidaliy wetibod or it Mitandinkey | |

phenyl o%. Bﬁ;@ﬁ%l oxy, mercaptobenzyl and the like. As used herein and

unl ess O Y‘Harvm S€ stated, the term hal ogen neans any atom sel ected fromthe
group consisting of fluorine, chlorine, bromne and iodi ne. Any substituent
designation that is found in nore than one site in a conpound of this 30

i nveption sh {Bg I 93@? thy. s Led, - exel n.and | @ss
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side grqup_of atagns aracteri zi the am no-aci.d, type; said nol ecul e may
be one ﬁﬂf‘q?ﬂ%@%ﬁg%&%w@?&%ﬁgeﬁ%@ﬁw%ﬁ 20 natural | y-occurring
am no- abbifulds (Zyraynd AN depidt dpadnalysitde o doublg bands) &-willi bd. unfsrkesdsthef the am no

acids ipcluded within this definition are substituted a e oy nore

car boxy PO Gip &St FHeECT6thg  Reppatc AFfEe Pk tenpee e%gvm%%no& i no aci d
i s hendplsdritid ughtheqr faemihs arb @eHASE oS acdINFosfible ARGt o e@hfle t Nan one
car boxyl ,.gr and in_this case the 5 unbonded, carboxyl aptionally is

ost or | 1 REQ: Keowilh be Rbpents t5a Hag N iy wieiph ey seF PORed g I0IPISE SRS no

car boxylinkeahd & QaniGily f24tbon bR B! douBR beRd. ©nthe SSerHah® R*BHRE hnay By dr OXxy | ,
C6-C7 aryl, guanidinyl’, imdazolyl, indolyl, sulthydryl, sulfoxide, and/or

al | ryl préssphaben thedd atomsty which e hondsd as Hdicatg in thenformaile aolinked & itini t r ogen
to f or Mg BleQlahidf afof it Ubele Beddsionly: fihiR) disd arolRY H accbiabiualcd sy RAgE al | v the
side 1o group of a naturally-occurring amno acid such as H_ -CH3,

- CHOEH33upstituey e gHEIEmB R 20r R™IOpM@H3- CH, ) - CH3, - CH2- C6H5, - CH2CH2- S- CHB,
-CH2OH, -CH(OH)-CH3, -CH2-SH, - CH2- C6H4OH, - CH2- CO- NH2, - CH2- CH2- CO NH2,

- CH2- COOH, - CH2-CH2- COON, - (CH2)4-NH2 and - (CH2) 3- NH- C(NH2) - NH2. R28 al so
i ncl udethelsogrpmnidsii afaly mper@oy loptionkliinarg bpuntl ¢oyealentkyloemzydo]ubienmatez @hd 4- y| |

i ndol - 3- vl h henyl t h .. 15 ' h i id
esi ducihd T BB ROER Y e R s B B R 2B 9P i no
aci ds, eypoandsk fdrasxaimpleawinpouraln dvithhgentank eryl @pé usefid | ih \hydiopobiceaffidite does not

contain a syl fhydryl or guani dino substituent:. :
20 separations. .

oxyheterocyclic ring", "thin
" and

The compounds of tﬁe invention are employed for the treatment or prophylaxis of viral
.infections, more particularly flaviviral or picornaviral inféctions, in particular, HCV and
BVDV. When using one or more derivatives of the formula (Z) as defined herein:

25 - the active ingredients of the compound(s) may be administered to the mammal (including
a huoman) to be treated by any means well known in the art, i.e. orally, infranasally,
subcutaneously, intramuscularly, intradermally, intravenously, intra-arterially,
parenterally or by catheterization.

- the therapeutically effective amount of the prepartion of the compound(s), especially for

30 the treatment of viral infections in humans and other mammals, preferably is a flaviviral
or picornaviral enzyme inhibiting amount. More preferably, it is a flaviviral or

- picornaviral replication inhibiting amount or a flaviviral or picornaviral enzyme inhibiting
“amount of the derivative(s) of formula (Z) as defined herein corresponds to an amount
which ensures a plasma level of between 1ug/ml and 100 mg/ml, optionally of 10 mg/ml.
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Nat ural l y-occurring am no acid residues are those residues found naturally
in plants, animls or mcrobes, especially proteins thereof. Polypeptides
nost typically will be 20 substantially conposed of such

nat ural | y-we gesinesags am no acid residues. These am no ggpsig@ifofhyCi ne,

al ani ne, valine, |eucine, isoleucine, serine, threonine, cysteine,

nmet hionine, glutamc acid, aspartic acid, |ysine, hydroxylysine, arginine,
hi st i di ne, Thidenk atldanied by adxhiﬂsﬁaidﬁmfakibsa@é opinals rapgeadfiorid} nasip 20agg, ne,

glutam'nead roxyproli tionally unnat ur al 0 acjds, for
Sl e it YRR b e ot e L) reroh Gt i Bosh s8] 121 Loron
General | y huﬁ‘iﬁhé( IDé}ﬁmﬂﬁ a: dn The athblofibecopaitionttal bavakaed!laad ithe qja@aﬁ’ist ut ed
with an am no. acid, ough it is within the scope of this invention to

i ntroduce caﬂﬁhmpa&&sa@egfﬁcm’e@@%awbaﬁéﬂf&érmﬁp@%‘@&l§lfbrléutsPFF REFZY | the

a- amgno orbe%dﬁgﬁslp&g&qmgﬁ@@&ggedwﬁlt@mmo acid are bonded to the renminder
of the nolecule, i.e., carboxyl or am no groups in the amno acid side
chai ns 30 generally are not used to formthe am de bonds with the parental
conpound (g}t ol mtv%ﬁﬁiﬁ fulthd YERtelHY o ﬁ:%ﬂ:ohchxbgre%ﬁﬁ 8 Cdreeatihe 1anGrady Nt hesi s
of the conjugates e amno acid esters optionally are hyd’?ol yzable in
vivo or infeptionst i aumehiect aei phtient( pH adadyisteringh s itke @mﬂbmw@éd)rihm?@fohs

tiona
' SOCT / BEZBﬁéP 6‘%% 7%%%2#?%41%?%5@%%58 ?% t o@a 1-vu nﬁe?lg?glg\?r ar e%&gr ol'yzed
enzyoat E‘heaﬂ:bmpcuucddlyoaf&cme amountrof rqubpacﬁowof tienaampondés) @pe@HSLfDBﬂmt uents

opti ona are ted wih QL vm out bonds. Ies

i ndi cat 5%’3 qid ﬂiofl‘suglnt1 fvaefen."" %gspergig%ﬁ‘l P %%\g‘lgl[a?on in the
st r uct upiGorhsfiat reﬁxi,'n’iwihhlblti‘nb eumoamy Mmd pedftraposiiib Iaeﬂammhbaplcomwmi t he
substituept are_ intended. For and. (A t..option ingle or
coubl e RS iR s gr T Bshor et el s PudusEph8BRe 86Ch ¢ hat
t he ar og@ivave(s) ol femalk ()8 d@ﬂ&h@&&@ﬁm{a@remds@e(\&)suﬂry i Mle tasige oF0.001 eser ved,

i.e., these fornulas are intended to enbrace possi bl e taut omers. For
exarpl eMReS G meperignely BT gB& & 0imat %"F‘i—‘ﬁgﬁ}d’lgd" WhMEHPEE aY PEF 88honded as

i ndi cat gghvhkiaight Gorf IS, aaépén dg ﬂ@dmkqaa&oidow&hﬁmohltag:eceéa&@nmﬁt o8 by a
doubl e bond. "On the other b resent, when the N atom
to whi cnauie@t § epndigamdbe sid qfﬁen\@éfr@am. reetheinyigadinlo deveeal PR PEEAAY(E

f I anki ng, %ﬂ&m@&ﬁﬁﬁnQqumﬁgbgdagﬂg saRNl Yy, in this case aromaticity is
acconndated other 15 substituents, e.g. where R2 or R4 is oxo. The
conpounds of the invention optionally are bound covalently to an insol uble

mat r‘zb X andAs is conventional in the art, the evaluation of a synergistic effect in a drug combination

may be made by analyzing the quantification of the interactions between individual drugs,
using the median effect principle described by Chou et al. in Adv. Enzyme Reg. (1984) 22:27.
Briefly, this principle states that interactions (synergism, additivity, antagonism) between two
drugs can be quantified using the combination index (hereinafter referred as CI) defined by

25  the following equation:

EDY ED¥
T = ==
Cl ED};’ ED?*

wherein ED, is the dose of the first or respectively second drug used alone (la, 2a), or in

combination with the second or respectively first drug (Ic, 2¢), which is needed to produce a

given effect. The said first and second drug have synergistic or additive or antagonistic effects
30 depending upon CI< 1, CI = 1, or CI > 1, respectively.
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used for affinity chromat ography (separations, depending on the nature of
the groups of the conpounds, for exanple conpounds wth pendant aryl are
useful in hydrophobic affinity 20 separations. The conpounds of the
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may 5 be adm nistered at nore than one day intervals. The present

i nvent i on This ptiiple edayt @S applied 081 BOELILSIonPHRUBR} dniliral 'dRGE 9@ Vi ral
infections in a subject or %i ent‘@rg}/ adm ni stering to the patient in need
t her eof BXPHORSF é%é@PPgE‘Pﬁ‘%P‘gt? e apvira! drvghiat theripvpation with -othen drigdithes

der ity at exhitit Dfi-BVBV e @8EACViagN@RL i on. to The therapeutically effective
anount of the prepartion of the conpound(s), especially for the treatnent
of viral infections in humans and other mammal s, preferably is a flaviviral

or  pi cor maYinahti&N e BelhB kd st i1 2 t . pref ly, it is a
flaviviral or picomayvi rgllht_@b?&e)alli; cati gﬁ@nﬁ?’%ﬁs{%ﬁg ogn'%él% COPTPHALR i viral or
pi.conavhaviiE sEprgiptc afiepis peainshey vVisakinfetion ind doatairdes: | vat i ve(s) of fornula (2)
as defimagd..herein. Suitable dosage is usually in the range of 0.001 is ng
to %) , optionally 0.01 ng to 10 ng, optionally 0.1ng to 1 ng per day per
kg

(a) a combination of two or more of the imidazo[4,5-clpyridine derivatives of the présent
inven_tion, and -
(b) optionally one or more pharmaceutical excipients or pharmaceuticaily acceptable carriers,

for simultaneous, separate or sequential use in the treatment or prevention of a viral infection
25 or

B)

(c) one or more anti-viral agents, and

{(d) at Jeast one of the imidazo[4,5-c]pyridine derivatives of the present invention, and

(e) optionally one or more pharmaceutical excipients or pharmaceutically acceptable carriers,

30 for simultaneous, separate or sequential use in the treatment or prevention of a viral infection.

Suitable anti-viral agents for inclusion into the synergistic antiviral compositions or
combined preparations of this invention include, for instance, interferon—alfa (either pegylated
or not), ribavirin and other selective inhibitors of the replication of BVDV or HCV.
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bodywei ght for humans. Dependi ng upon the pathologic condition to be
treated and the patient's condition, the said effective anount may be
divided into several sub-units per day or nmay be adm nistered at nore than
one day i nversdkes2s620 As is conventional in the art, pbhepewassaii;on of a
synergistic effect in a drug conmbination may be nade by anal yzing the
quantificatiop of the interactions between individual drugs, using the
medi an ef f ect 1Bt PREMpteaticrs sempesitipingr eomehinegt preftaration withy syrEreastiveacReiyy. ( 1984)
22: 27. Aifdt [vral ffdcBor hd R 3 E I OL.eF [ rgi.sm

addi ti vi tag/ ant agoni sm E%cgéa\phlgeﬁ’ ?ﬁv\%ﬁ%‘a}u&ggﬁa a‘?\&'gﬂe@cﬁ]}ﬁaﬁpgﬁg@dﬁﬁﬁ?\%ﬂﬁ he
conbi nat idBAvafikese RF (the rrsesartf inventiosf evered brvadsconwef irmpd Bependifg tdie theol | oW ng
equat i on, ] ere| DX_i.s e dose, of the first or
respecti\%{lﬁ%%lgt%#é%ﬂuiggﬁ eg@gﬁégfﬁ]@ Ia‘,ppggé,a {1%11’ tc%ﬁcr Bs ﬁ%ﬂt?"‘grﬁ’f\m"th t he
secondl oimidazofbéclpyndipe ferivativedrafgh¢ Ipesen? dventidhi ohthe TombdRAE Préparafib@uce a

gi ven ef(,gt%]. Qo Lr d second ve synergisti¢ or additive
or ant agoni sttlh(g:-qé'fg?}gsl S *"3%&%%3"@’@‘1‘31%58%%%%@? rﬁml,l 1>éﬁl o by wetght,, mere
respect i prsfeyablpBor®t@ 0534 bPRLRR6 PCTI BE2003/ 000117 Synergistic activity of
t he pharnmaceutical conpositions or conbined preparations of this invention
against viral infection may al S50 be readily determ ned by nmeans of one or
more tesdterdingto apartidalidr embbdiiedd dfekk fGentibhahd FhIRLER, [§a§
previ ung% d@scri.bed bb Elion et al. in J. Biol. Chem (1954) 2087 477-488
and E)‘i/) splpyed in combrigtion with,offier theprpRHc ageRts e ey treatnent gREAFpPIDEREIE- 517,
usi ng EQRevifind of plootkvitl fi'ﬁ‘eétiibﬁs,{/c\{gﬁ@ﬁdl NRICY B BVIRL VTHe GRG&RbE WerGhre

e

(herei nafier referred as FIO). n the m nimum FI C I ndex corresponding to
the FIC BatesEy P?Féﬁaea%%wa@@enang: FICX + FICy) is equal to 1.0, the

conbi natap8nd &r nidkt Sorhgdul® of &fifiulal (¥§ anghen it is beween 1.0 and 0.5, the
combi natjon is defined as subsynergi stic, and when it is |lower than 0.5,

the contfPhars e Fiayivirak ermRigoraayivel ensympie duliibitors sehiolpgieallyi avitinel mpentstin FI C

i ndey i s baisyeeR: ) Jq,ﬁg‘o' ' i efined as subant agoni stic
and, when it _is ?B%Q%%t%gﬁ%%g?rt e %%Sﬁ%ﬁ i%fﬁgi asga{?gﬁ‘f‘ﬁgalslﬂgecgm’

ant agoni st paticulgiys Igammi pt Ricomngvitabinfgmion sch mammal; forthsemicé Dithe forslidff er ent

antiviral dr . -in i or. to_a conbi nati.qn of, the antiviral
ruge of t ReoHBingd plclfaid e M Anlus Srfialt 0T SoR Holitl yo8 in it Sikonson o
anti - HCV atheiapy,t such Tseofi REAMtBYDVE itk Qorbaakiesvife. ExRBpIESRE ukh Gadther

conposi ti O{ﬁeﬁf)eug’lg n&%‘en e%rp nsePA ggnlﬂgllgations include agents that are effective for the
20 treatment or prophylaxis of these infections, including interferon alpha, ribavirin, a

compound faling within the scope of di'sclospre EP1162196, WO 03/010141, WO

03/007945 and WO 03/010140, a compound falling within the scope of disclosure WO

00/204425, and other patents or patent applications within their patent families or all the

foregoing filings and/or an inhibitor of flaviviral protease and/or one or more additional
25 flavivirus polymerase inhibitors.

When using a combined preparation of (a) and (b):

- ‘the active ingredients (a) and (b) may be administered to the mammal (including a human)
to be treated by any means well known in the art, i.e. orally, intranasally, subcutaneously,
intramuscularly, intradermally, intravenously, intra-arterially, parenterally or by

30 catheterization,
-~ the therapeutically effective amount of the combined preparation of (a) and (b), especially
. for the treatment of viral infections in humans and other mammals, particularly is a
flaviviral or picornaviral enzyme inhibiting amount. More particularly, it is a flaviviral or

- picornaviral replication inhibiting amount of derivative (a) and a flaviviral or picomaviral
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havi ng synergistic effects against a viral infection and contai ni ng:
Either: 20 A) (a) a conbination of two or nore of the

i m dazo[ 4, 5-c] pyridine derivatives of the present invention, and (b)

opt i onal | ywon@40052850r € phar maceuti cal excipients or pheersenesisional |y
acceptable carriers, for simultaneous, separate or sequential use in the
treatnment or prevention of a viral infection 25 or B) c)..one or nore
anti-viral eﬂé!ggwe“@,%ﬁ% amppt ogfﬂhﬂéfa_g {blotd IB?fetPﬁ@c?lﬁﬁ?H &’Eﬂ{ t&l,g 521% PaYriFrdi ne
derivati vey ptordabial RABSRHahibRMEMD) §ON poldRkatehhBRbr, 9B 3Frkotive B iR' €

phar maceuti cal excipients or pharnaceu |cal_lai/ acceptable carriers, 30 for
si nul t aned@ymesasp ihiitingamoyaty JEbani thy saifsBaviviral B Picpi@aYirab ARZYBE ipfHk{RENt i on of

a viral inbeehbRfkase bl DhEerRlile atlolifilis RS ibBbitinB GhHaton 1nto the
synergi stic antiviral conpositions or conbine reparations of this
i nvent i on ingrediente(a) et (1) rmsah@eqlmmmewdfm@lmmusgr butiit sealsopleypficialéd  or

or Hov, sotb it FpuRELSE B b s R b B
conposi t i simege.gcwition aleoht P4 bpas)ab polar wiatiiewyther finstiang! fasibn wn thy badyab nst  vi r al
I nfection a_%%ﬁ%&ii ng to this invention may contain the

Im dazo[4,b§ pyridine derivatives of the present invention over a broad
content range depending on the contenplated use and the expected effect of

t he preparation. nerally, the conte of. 5 imdazql[4,.5-¢C ridine

tor 1Dt T 0vop AES TRBLR e HOBMRG Pt U dre e b7 Uniaes BOSP s i t i n
t he r ang®liftfatidn bof tobhed YirdSes AarVBVIIV, , HOV edreCahdkid v, battiouddPodrythwei ght ,

nor e p,refe[abI% fr061 5 to 95% by wei ght. Accordin toﬂf“garti cul ar

enbodi nERte ofhather Jaaviuses of W&?"E’&Wﬁgﬁﬁnd@ﬂbfn PRECHAR, #l19% FEVRRYITUSL0 be

enpl oy edehdhe SR hBgHiHOB Wrtub, mePithBIG VRA! ERedal Swadamnvs ik of {he Bor@at nent or
prophyl axis of flaviviral _or_picornaviral infections, optionally, HCV and
BVDV. = TR Vaiisiaahalshier tedrhibitiprp{I¥Vand gtherpetrawrnsgy or dentigifgsgsi t i on
compsising: (a) one or nore conpounds of formula (Z), and (b) one or nore

Flaviviral or Picomaviral enzyme inhibitors as biologically active agents
in The present invention further provides veterinary compositions comprising at least one active

ingredient as above defined together with a veterinary carrier therefor, for example .in the
treatment of BVDV. Veterinary carriers are materials useful for the purpose of administering
the composition and may be solid, liquid or gaseous materials which are otherwise inert or
20 acceptable in the veterinary art and are compatible with the active ingredient. These
veterinary compositions may be administered orally, parenterally or by any other desired

route.

More generally, the invention relates to the compounds of formula (Z) being useful as agents
25 having biological activity (particularly antiviral activity) or as diagnostic agents. Any of the
uses mentioned with respect to the present invention may be restricted fo a non-medical use, a
non-therapeutic use, a non-diagnostic use, or exclusively an in vitro use, or a use related to
cells remote from an animal.
Those of skill in the art will also recognize that the compounds of the invention may exist in
30 many different protonation states, depending on, among other things, the pH of their
environment. While the structural formulae provided herein depict the compounds in only one
of several possible protonation states, it will be understood that these structures are
illustrative onty, and that the invention is not limited to any particular protonation state--any
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I 5 respective proportions such as to provide a synergistic effect against a
viral infection, particularly a Flaviviral or Picornaviral infectionin a
manmal , for instance in the formof a conbined preparation for

si mul t aneowd 20030adAt € or sequential use in viral infeggigehoszddifrapy, such
as of HCV, BVDV and Coxsackie virus. Exanples of such further therapeutic
agents for use I n conblnatlons i nclude agents that are effective for the 20
tr eat nempd gk meteraA Eorms obfthe pemmpoundsf ere tintorded torfell wthiny theracenef of B al pha,
ribavirin..a., conpound faling within the scope of disclosure EP1162196, WO
03/010141, mﬁ 03/007945 and WD 03/010140, a conpound falling within the
scope of disclosure WO 00/204425, and ot her patents or patent applications

o ot B PR SRk A B pie Ul b e FHEEIRLA0 oL iR A o "
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ve |l ngredLents (a). ni ster (0] e

et e g fotis Rrarll SSeAE drthis? Bfetn A BoeE TERR SRR 1 ¢ e

art, ij phaﬂlﬁ:aéﬂuhgally Iaﬁﬁepﬁ'ﬂla&ath-kqmc s?lm@mtamegg tﬂclirle){amplb Maqﬁnus lK;*J @Hzmd 20

| ntraderna traveno [a rte ,a rentera or

et hat oMBa: Hish s SAETRHRE Biost, erkvli B <GP Batdn of SERGAHES Sk S<BARDT o

prepar akikein agd a]kﬂheaaadh (2lal mﬁnﬁ%ﬁidnmm m qiafendry @AlndEBhs ith wh hall

i nfections in_humans_and oth mamal s, artlcularl y.is a fIaV|V|raI or

pi cdfravPRgr meisHy PGl p GRIPFRY ca%lﬁ%!@ coRp® dpefthp ewpx&mynay.heaqrg 8P| avi vi r al

or pi Cps@MeloRhedafiid tifatdek Othe nBfthRich bl 36 gcﬁﬁ:d%f tHebdiioh Wy bR kiveRd a
flaviviral or picornaviral 61 WO 2004/ 005286 PCTBE2003/ 000‘11 enzyme

i nhi bi t PPRVEPHUIEALIYST ANy AFsPrifte¢ cqueler iogs are tymgsHe d}&éﬁtqdubwhwt;le%@d@ he said
1 avi vl isBlatioPuetBbds NI e oARIUAR dhdUbathddd Ty filhl chibne? iR IR Aart N0 DI T OF

its effective anounf is a polymerase inhibiting amount. sai d
flavi vi nefllingtedyo ammeniniy, stdiemznptassitmhlithivems halides,)acttate atrifineooacstte, etehi bi t or,

s L; Erfcf Hibe kﬁwiﬁebgrlﬁh&@tﬁfd {b%?ﬂ&eh@tgto?’lﬁy%om ed cuRh gnts (a)

and e adm ni ster si mul t'aneous eneficral to
adm ni stuﬂra mmfmmm igveptiors @gdi gt ihaluh\y:ntldmencompassasdbe gunipoundsan

rel ativel hort.,peri.od h|n about 24 h urs rder to
Lt v o iR RY b of Countek 17, S:cflver s il PrOidh ool Nl of

I nvent i Giffegehsforms ieetieeention ishisteiadmosnociapaat nfbtmnmﬁoﬂm(&)thd)mnmgmahhtf or

i nhi bition of t oliferati er v an BVDV or
Coxsackre B oot gl o @ dpy el bursd 5655 a3 sl dscociaion

20 with counter ions (e.g., aqueous or organic sohutions). Metal salts typically are prepared by

reacting the metal hydroxide with a compound of this invention. Examples of metal salts
which are prepared in this way are salts containing Li+, Na+, and K+. A less soluble metal

salt can be precipitated from the solution of a more soluble salt by addition of the suitable
metal compound. In addition, salts may be formed from acid addition of certain organic and

25 inorganic acids to basic centers, typically amines, or to acidic groups. Examples of such
| appropriate acids include, for instance, inorganic acids such as hydrohalic acids, e.g.
hydrochloric or hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like; or
organic acids such as, for example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-

- oxopropanoic, lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e. butanedioic

30 acid), maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic,
benzenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, salicylic (i.e. 2-hydroxybenzoic), p-
aminosalicylic and the like. Furthermore, this term also includes the solvates which the
compounds of formula (Z) as well as their salts are able to form, such as for example

hydrates, alcoholates and the like. Finally, it is to be understood that the compositions herein
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I nhibition of other flaviviruses or picornaviruses, with in particular

yel l ow fever virus, Dengue virus, hepatitis B virus, hepatitis G virus,

Cl assical Swine Fever virus or the Border Disease Virus, and also for the
i nhi bi ti orwobookibddzssnd ot her retroviruses or |entivirusessriosddespr esent

i nvention further provides veterinary conpositions conprising at |east one
active ingredient as above defined together with a veterinary carrier

t her ef orcomprixe compnmide .of ithe inkention fre &iciremtonided, BABNELL Metvetiérivaicyfomarander s ar e

material s useful for the rpose of .adm ni.sfeyrin t he conposition and may
be sol i §™ ’P%ﬂuq%awbtﬁ s’ag@ggﬁ?c%ﬁogptfgfg%ﬁs%ﬂ@ge%t herwi se inert or 20
accept apll® insludddevithin the istupe bf &id indentionire thosRabl ik parshthicotpeunde Wite

i ngredi ent. These _veteri nar y c:tggosi tj.ons may be, adnj nistered orally,

par ent ePRF PYTGFE BRIng RS Frapcialiy BoeRruigh ABing s £pyng as gp@einnyent i on

r el atses cpdubts CRPEIILRI O pit Ay IR bedinghieli EhHS OFithl 2 ASic 30RMiSgrods, havi ng
bi ol ogical _activity (particularly antiviral activity) or as diagnostic
agent s. SAnyysge: RISHING & glutamicackly pye REHRl Broup Eugh asElrgne. presdhteomB%ent i on

may be p@shé iisladinkordendipn- medi cal use, a non-therapeutic use, a
non- di agnostic use, or exclusively an in vitro use, or a use related to

cel |'s r dhbtcemppgWs f B ipgntion e eingludes physiolpgicallyeacgentably |spltsathstsof.ecogni ze
that th : : ' ' ' ' ' t
a Exﬁﬁammm%gﬁm AoBShERIe! s dTHe SofiyRhundd bt ﬂ%qnvatalﬁaé{n glhlfugfg%ﬁ

protonation stateS, depending on, anong other things, tF eir
envilp onfwived fromi 4ncanprapriste ibagst gnch las poalkall wetab tfor/¢xdmglehsadiimy, hegkainet he

conpoungsai e::EgS Seye Sj gvgo onadi Stat @g, dinwW Il be
understga?)%l ﬁﬁ’g@%ﬂ%e S é’r é@ngl%{eﬁ %“H us fl-agl Ve d(l)ﬁ}?yl? g%lg&t:ﬂjg%l)'t he

i nvent i Biysiodogimaily lacerptabld $ais ahyn hapdrbganudtem @t amiad igooupsineltde saimyof 62 WO
2004/ 005286 PCIBE2003/00011 apd .al | .prot.onated forms of . the coppounds are
I nt ende%ggndc f %I-gf’x)éi%tﬁdg sgé’ezss%cgpcé bgf’zot“{‘)léactﬂlghv.e Fon- g‘a’}eécl’ rﬁ'a‘ionqa

" phar mamelid,i Gathioniqczejpbahice asd| duséinias acide d olpatie gulfoainacidhe such as

therapeutjcal |y actjve non-toxic.salt for whj.ch the conpounds of

f or ] atRpesp by et g e i TR OB SO % P, RO PRy et f on
Oﬁt | onaadids, @Ffrardssny(ﬁadhnﬁcpfsulﬁm, ChiaEpdUiEl San e kiiamhic %SHQC;IPH&siOYogicaHF “
P ar naceut. ac epta e non-t.oxlc alts contal nl g or ex e, +,
i s, | Keseoepiable sHip /g compad, COPEE o hyarFREy SEREPCRELE thsr FRRB o i

conbi nagdniduit indRRIbRAtIbRNED 6 iiita8RTafhCRcIREs N Kl X AnGvitelaX ityficaBgr t h et al
I ons or_anmoni um and quaternary amno ions with an acid 10 _anion noiety,

typi cal isyndependeniti salectedleamy H orieCEbfplorheroups Howevarriplines sifsapasssar

Mul bj Pl Ghich are not physiologically acceptable may also find use, for example, in the preparation or

* purification of a physiologically acceptable compound. All salts, whether or not derived form

a physiologically acceptable acid or base, are within the scope of the present invention.

As used herein and unless otherwise stated, the term *° enantiomer ** means each individual

25  optically active form of a compound of the invention, having an optical purity or enantiomeric

excess (as determined by methods standard in the art) of at least 80% (i.e. at least 90% of one

_enantiomer and at most 10% of the other enantiomer), preferably at least 90% and more
preferably at least 98%.

The term “isomers" as used herein means all possible isomeric forms, including tautomeric

30 and sterochemical forms, which the comp6m£ of formula (Z) may possess, but not including

position isomers. Typically, the structures shown herein exemplify only one tautomeric or

resonance form of the compounds, but the corresponding alternative configurations are

contemplated as well.. Unless otherwise stated, the chemical designation of compounds

denotes the mixture of all possible stereochemically isomeric forms, said mixtures containing
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positive or negative charges: The net charge of the conpounds of the

I nvention may be either positive or negative. Any associ ated counter ions
are typically dictated by the synthesis and/or isolation nethods by which
t he conpound3accanes2gbt ai ned. Typical counter ions incl gdepehinmi® not
limted to amoni um sodium potassium |ithium halides, acetate,
trifluoroacetate, etc., 15 and m xtures thereof. It will be understood that
t he i derulidiasteofonmrsyand ssamtibratre (sime it cmpbaids iof forimolk (2) My Have &l ledsegeur e of

t he i nveption nd,that the invention enconpasses the conpounds in

associ at %5?11 %@rﬁoﬂtﬁﬁ%a 8‘?“1%65%‘5?’&?8‘???3 ?%‘R‘f%‘ih,emé’gﬁﬁw EFRpefdds can
exi st i rompvaids.Nlyre phrtiowlirdy, eferRBgeniceiBss dyehalOMERE R - oS SIcHifPAARE L O
enconpass Eg‘ﬁ. gc I ¥1dfor of. the conmpounds that are in associration with
count er APoFLR q{j’ ds mpx have eighey cisyqyitany copfigWalaR. t hat are not in associ ation
20 wist h FepsiBérBéricl B df thetbaid AEHHBANAS aR deBHAPR iSorsd HhkiiRly sMBbAlmaal t s
typically are prepared by  reacting the netal hydroxide with a conpound of
this i nFBIECBRTIC endizsireosicys Torms of the same basigmelpcudar strnterp dp perticwlan thes way ar e

sal ts CqaHndi"BeRisbrhericali? purd@N Gr Ktohirdlly €5i8e"S Qlibial €M Aboundd! favit@" aPe
precipitated fromthe solution of a rore soluble salt Dy additidn of the
Sui t abl ECTRIPBPTICHIRS 9hdl leashabauih 04 Gis; atdedst 30%ray onpdsdur audiatfmastl @61 d

addit1 0Br @k ofiRf pkibleHARN) rafinis 3 1L AP IR Gro Bl B RAPYL, BEMBGLS:
typically amnes, or to acidic groups. anples o uc approprrate acids
i ncll0de prefesably @t leasic%. | Thertgamrsi enantiovisricaliy pues dnddidibiatebmerivallg pured. g.

hydr och ' r.om ' yl furi cid. ..nitric acid hgsphori c
nei a0 andekEo g bRl Sl Sarily e B il 5 B Lo Sl i oo

pr opa_noﬂm,ﬁmmmyawbsscqft&-Mommempan_oi c, 2- oxopropanoic, |actic,

DY Y1 © el GcBroSD B Shles IPL S m W b Ll i poe ol € 20
et hanesOhbé enimtipmeeiz eoesuhd @i, inpertioh ¢aN B6 Yefaaidcsubex Dy ExaBesy! f ani c,

salicylic (i.e. 2-hydroxybenzoic), p- amngpsalicylic and the |ike.

Fur tlger g’f’gteﬁ?”iio?’ér???{ %&%‘c’% ﬁ%cf“ﬁggml‘aﬂgn 3@3\9—2&*@ Hhepe epfalleaiyeunds of
f-or mul aresalyingpamd ("SefeotitlistrySeE Gashoal Gonidueds{"0(1562) By 15 U¢ mligls Mdekrapxanpl e
hydr at es,.. al coh laggzp%he like. Finally, it is to be understood that
the. conBub teFBRien s 815153 Igrommipie 0365 ereEs Somraion of Fomers imai se
CONPOUNgiSktate dall el RYGRABlISRE by aﬁ)h;@uhifablé%&ﬂbcﬁ%ﬁdu@ﬁ%:‘ém forBiatiddbf §dzid, ONi C

form and conbinations with stoichionetric anmoun of water as I1n

hydr at ediastoreargenicnsalts ath chirah compopedssangpepeption by, fiapticanl ¢rysiallization loe sal ts of

;gte a‘fglr l@tﬁ%rathetﬁm})@)j ReMatidnl &F di%féf'eo&rerigg&ﬂpcﬁl%.sr%tﬂg i deﬁ%ﬁﬁﬁ%?ﬂ'a&éﬁﬁﬁ he
y-o0Cccurring amno acl ds found as proteln conponents: e am no
aci d t yjsperaten,of the giqateigamerp.ramd posyerhionciadhe pye tehardiomsersi or (3) emmwficthers gr oup,
gl- 3(3; nlec?’aﬁisﬂea‘r%ie%%tgi;[ ﬂl’lregg% Iﬁx:ing? bt P PR Gd. ndlf mBnbe Ht),ra"i‘éste%o%%gc GRS
-~ be formed by reaction of enantiomerically pure chiral bases such as brucine, quinine,
ephedrine, strychnine, a-methyl-b-phenylethylamine (amphetamine), and the like with
25  asymmetiric compounds bearing acidic'ftmctionality, such as carboxylic acid and sulfonic
cacid. The diastereomeric salts may be induced to separate by fractional crystallization or jonic
chromatography. For separation of the optical isomers of amino compounds, addition of chiral
carboxylic or suifonic acids, such as camphorsulfonic acid, tartaric acid, mandelic acid, or
lactic acid can result in formation of the diastereomeric salts. Alternatively, by method (2),
30 - the substrate to be resolved may be reacted with one enantiomer of a chiral compound to form
a diastereomeric pair (Eliel, E. and Wilen, S. (1994) Stereochemistry of Organic Compounds,
John Wiley & Soms, Inc., p. 322). Diastereomeric compounds can be formed by reacting
asymmetric compounds with enantiomerically pure chiral derivatizing reagents, such as

menthyl derivatives, followed by separation of the diastereomers and hydrolysis to yield the
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al ani ne, isol eucine, or |eucine. The conpounds of the invention also

I ncl ude physiologically acceptable salts thereof. Exanples, of
physi ol ogi cal |y acceptable salts of the conpounds of the invention include
salts 10 wenineeszésr om an appropri ate base, such as apcelgkadobodagizal (for
exanpl e, sodiun), an alkaline earth (for exanple, magnesiun), anmoni um and.
NX4+ (wherein X is Cl-C4 alkyl). Physiologically acceptable salts of an
hydr ogerfreaf emmidomeangalnemiohdgl wanthena CA ntbehod adf tdsteafiningrapiiol pueinr rexydsi ¢ aci ds

such as agetic,.henzoic, lactic, fumaric, tartaric, maleic, | oni c,
malic, ilg%[“}ﬁ OCFHI@, TEE oBCOnPE gnB’eg@E{cieﬁﬁe{: %Icﬁggs:che’brﬁséqﬂ " BEHPPBH ¢ aci ds,
such as (kfluoRkitnbshthflonbrie @hdvbgs gl9BoNT.corgbenaBNEEM] 59 NifGhé Rdemic

p-tol uenesul foni c aci.ds;. a norgani ¢, acids, such as hydrochlorijc,
sul furi @P%éﬁﬂoﬁ“?“éﬂa%dh%g‘ﬂﬁgnﬁww Ay thorRreseareo gt dhe 370 aHPRIEREENB| e sal t s

of asconmeiRdmeRNSAbIDIdREtefeolEEl G YbeOkepiiited B H6lBl BG RARLAD 2] refakd
conpound_in conbination with a suitable cation such as Na+ and NX4+

(wher ei ®haeet Gispmaipgyrhy; doljavdag chetberls| jorssectien qir gmsasers @phtyl-al ky|
group) . iddguRMifdes (BiYd _Sr.,of\vcacgé}mq'i).@@c@fe%m%d\ﬂh't)ca AE&EniB HhixRIY Bk QhR0i cal |y

acceptable may al'so find use, for ‘exanple, in .’he preparation or
puri fi c @8 gpetas cpAnHPRETE G Sepacaied Dy shiomptoatsply sgnpeusidral Alationgw phase.whet her

or 1Ot _SSHn(eChitaPliflondy DYSRS A0 R CRkhfe, HRERRLARIE, 3 b8l B0zt e W LI N

the scope of the present invention. herein and unl ess ot herw se
st atléd, awmpiless derivativesnGermineniatly "avarshlespolysadehariddibaseduchiiral Btiapptyi gasdsy acti ve

form of f | tA i Pt i cal AV ] g

enant | ofis AR Qb B e O P, D PO b i BNAB A ) o o

| east SOt and. OFt).| Agpsaprig®%haentsooremotaie sphtses iferr userid cambimasdn WiRsaifl t he

ot her e i . ferably at |east 90% and not. referably at | east
8o TheopurHiRid Rl R plesd! e FORRe (L RENG, PBBed PR IETIRLARE 1 or .

} ncl u?ji agethanol, Geoprdpanol 364 gﬂadiksi (eCﬁiimleUﬁlﬁcaChxfoﬁraﬂgrapWﬂi absphe, .I:Qmegl,lndlsl of
ormul a_(:2), may po t .nat inclydi osition ispners. Typically,
the l3tr Eét %]?""(Qgpég ﬁ%‘ﬁﬁaﬁiﬁe& ﬁ"’é‘x @ﬁfﬁ‘?‘?@yﬂggﬁg OBE@? fﬁ%%?f&ﬁﬁq’ nance

f or m of efdatoB@E PO IHigh-phfdrmbhe Qi@ﬁiﬂe_s}ﬁ%%ﬁkgplg«l 8B abhet®lcarBRhAtBIToRt | ONs are
contenpl ated .as well.. Unless otherw se stated, the chem cal designation of
conpounBysagehipdeses ¢ QR Rhsea) )t offeanpE. Sdet/8c/Bbni cal 'y i someric

forms, g8 fufl &8 bdFanS ARLAEIhdEn iPAHRE A QReRG! REIBERAGREAMM L7 al |

di astereoners and enantiorners (since the conpounds of fornu aéZ) may have
at | eastndfstude gefergpcectanibe ppsigen oh dhepabrtiuenty e @l ing Boiedt tlhe absadwe wel ~ as

t he )5t eLeQEhERtERLdnY M B theBirhShaek oﬁ@ﬁm@é‘ﬂgﬁm M?g B edrthb @by Y
stereogenic centers may have either the R or TCenfi uration,
those skilled mn the art while using well-known methods such as, for example, X-ray

diffraction.

‘The compounds of the invention may be formutated with conventional carriers and excipients,

- 25 which will be selected in accord with ordinary practice. Tablets will contain excipients,

glidants, fillers, binders and the like. Aqueous formulations are prepared in sterile form, and

~when intended for delivery by other than oral administration generally will be isotonic.

Formulations optionally contain excipients such as those set forth in the "Handbook of

Pharmaceutical Excipients" (1986) and include ascorbic acid and other antioxidants, chelating

30 agents such as EDTA, carbohydrates such as dextrin, hydroxyalkylcellnlose,
hydroxyalkylmethylcellulose, stearic acid and the like.

Subsequently, the term "pharmaceutically acceptable carrier" as used herein means any

material or substance with which the active ingredient is formulated in order to facilitate its

. application or dissemination to the locus to be treated, for instance by dissolving, dispersing
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and nul tiple bonds nmay have either cis- or trans-configuration. 5 Pure

I soneric forns of the said conpounds are defined as isoners substantially
free of other enantioneric or diastereoneric forns of the sanme basic

rml ecul ar wbmm}omﬁ;_ In particular, the term"stereopgpERidosadoly pure” or
"chirally pure” relates to conpounds having a stereoisoneric excess of at
| east about 80% (i.e. at |east 90% of one isonmer and at nost 10% of the
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of ascommpemdms;fomhmm oReaint, i tablets, pelideeor popasat ed substantially free of its
.a t hod such,as formation of diastereoners u5| ng

15
opt ?ng I%’“%éet %gmlrcg'g%%{/? jers demise 1p th seidoBhaaarewtica) compesitions A ounds,

(1962) Igytmilatibn arklsieR lknoWk {3 thise ddillell in 4@ 6484l ke isto garticuled R4Eiktioh to
Chromatﬁg 13%&) ‘583 302). Separation of isoners in a mxture can be
Hefl i

acconpl P PEOSTE 10WSRRS TheyrRasi alonigeluge #dditiensuch @a WeHting oni

di ast er eQRBY | &ispeRinkS agénish sGibkeral a&@ﬂﬁ@uréﬂxﬁlsﬁ?ﬂ Sﬁégi‘lfsatdo%ntpy chdiagd | onal
crystallization or 20" ot her net hods, (2) formation of diastereon®ric

conpbun@ribasienal epd angifungaly asenis iGer mypmnlephsnelssorbis apids etlorobntasiol); dsefonic
di ast er gQaRN(Such a\ehak® BYﬁfdﬁh&&ﬂB@de?lE&ﬁi i, fa{atea e afle ﬂs?%en?@u&qt | oner s

can be separat ed directly under chiral con tlons
di aster maqeeu@bpm@ceaw caggers @mim@xtbrys whigh tdo ont gkate pantahentdamagaltd y pur e

chiral Qﬁﬁﬁ%f hﬁﬁne{%&h‘éh] chni
a- net hyl enyl et am ntra&zn sé&%&gﬁ&%%&eﬁﬁm 1%%% T aﬁedzlg a%yn’met ric
comnmpou nhs:vmeanmng fmm@tﬂmefh}'nmmmmouﬂy mixiog rcoatng: andi@xgtiniding abd sktiaed
sul f, T [ic sal cedto e by
frac |on§T %(f:e?{és;tnj‘ﬁ %ﬁ&gg{r&%pﬁlpégw%‘%?’o@%r aeéﬁjngH %Ié%eéggﬁ n of the
opt i cal where mpprepriafe, ﬁmoﬂmr adlhqnmm as ald&icé—hm%'e@gemhlm@alsomalpf&pmﬁcﬂ bg or -
sul foni c¢. aC|d uch.as ca ni G rtaric acid, ndellc aci d,
or | | actiaShieRon 2ol FVIRR ¥ i BRtin BF S ofisStsabestisnat Tedng
Al t er nai di‘aﬁ;letyer offaypoute tidh Ol grip ZDameBPfok the nnraéthi e nﬁ&o&@sm@%ﬂ dbﬁéo}l@)br be

Il qmer of, a chiral conpound to form a diastereoneric

react ed one enant
pai'r V\%fnedEel %%ﬁemgmd’@?@gM St ereocheni stry of Organi c Conpounds,

Johmy WSlﬂtéb& Sudface-actiRe agent, afkdnowk) @SInANKAITRF IemulsPiBR OGS ugeﬁninbtﬁef ormed by
reactin asyrmetrl Cc cQqnpou tgs W th_enanti oneri cally pure chiral

deri vat? prglyeampesitianscof %Preﬁ%mﬂtmaérq pen-iopiss catfopic| apdéoti amgnie epar at i on
of the Eht%ﬁ&l@ heRRE r'g@odaaﬂumflﬁb,l BeRink Cand/of Wik ttifdCproPedties. Suitable anionic

surfactants include both water-soluble sbaps and water-soluble synthetic surface-active

agents. Suitable soaps are alkaline or alkaline-earth metal salts, unsubstituted or substituted

25 ammonium salts of higher fatty acids (C1¢-Cp), e.g. the sodium or potassium salts of oleic or
_stearic acid, or of natural fatty acid mixtures obtainable form coconut oil or tallow oil.
Synthetic surfactants include sodium or calcium salts of polyacrylic acids; fatty sulphonates

and sulphates; sulphonated benzimidazole derivatives and alkylaryisulphonates. Fatty
sulphonates or sulphates are usually in the form of alkaline or alkaline-earth metal salts,

30  unsubstituted ammonium salts or ammonijum salts substituted with an alkyl or acyl radical
having from 8 to 22 carbon atoms, e.g. the sodium or calcium salt of lignosulphonic acid or
_dodecylsulphonic acid or a mixture of fatty alcohol sulphates obtained from natural fatty
acids, alkaline or alkaline-earth metal salts of sulphuric or sulphonic acid esters (such as
sodium lauryl sulphate} and sulphonic acids of fatty alcohol/ethylene oxide adducts. Suitable
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WO 2004/ 005286 PCTI BE2003/ 000117 free, enantionerically enriched xanthene.
A nethod of determ ning optical purity involves naking chiral esters, such
as a nenthyl ester or Mosher ester, a-nethoiy-a- (trifluoronethyl)phenyl
acet at e (Jwoatwslobdzss (1982) J. Org. Chem 47:4165), of prhigri@dseusie m xture,
and anal yzing the NVR spectrumfor the presence of the two atropisoneric 5

di astereoners. Stable diastereoners can be separated and isol ated by
nor nal - svlnhbm@démm%&m@wﬁmmwb@mwwmﬁ to0aRi qatposretdmasd ExdngresEpar at i on

of atr Ogg?@@ﬂ@omh&%y&% eoaﬁg,g'c@fz unp%f? aﬁﬁagasrméll salf Q98 R trk ) Inder

met hod cemc mx enantioners 1s separated
by chr oseplomiiaphsid usirn gilbllt}alknaphtlalese:salphannar yciphasgre. a  Saphtaledeesuiphomial

tati . h for. | , i des, I ti cul
cel |l osutgPRRERRE o ucn Rl BRI AP RRERE A cp T Sondie %évhﬁ%? Jéhcchari de
based chiltsalf plidsplﬁdrmma:ld)estﬁﬂm% adéuceofGRhdripbedd! With GhylénbandBproflee OD, OF,

gi ue(rzt7 sagﬁe rPﬁt?PP ﬂ%@egm%éT%@%PWA&%gﬁéP%and Oﬁ‘(eépﬂﬁp&ﬂ‘%lﬁgzﬁarl de
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such as et hanaol sopropanol and i ral Liqui Chromatography
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" Opt i cabardigBgh) UthQd?ar@fphﬁiﬂpﬂMﬂnyéhbﬂxhéh ApalrSifiHhb B  R¥hoihehaper hgf mance

l'iquid chronatography usi ng phenylcarbanates of polysaccharides as a
chi P&l BPEEHnary phase", J. of Chromatogr. 513:375-378). The terms cis and

" trans a i | ature
SErRethnlsse sﬁlfdc&né%&ﬁ&aﬁtﬁfetﬁéﬁx 1Bte a@s&}g oﬁgsélxe{tgfaéwm e

and include reference to the position of th nts on a ring noiety.
The absdkylpkenolzpfagy eicebolsHatty eeills, @bipiatig mesm agfides treniainingoaienst &2 f or mul a

\(Aél) I rrE%%wn | Iﬁpgnsﬁ's%ffgﬂ % §¥a:%n§%oﬁ¥cé T a mgglpﬁh&ﬁ‘%cl onlS l eﬁ%:g?rpounds
of the pcrh@ml @iherrdayvmesmf aliphatic el cmlbhh;melm/émhnlsmhumad aidemsahgaed
exci ;P | eﬂt\%’\i F?ldszasnd%ﬁmeﬂg Lan.rl) 3 rﬁrg’élveeg PI%?FIabTY c0nh¢0 t(ijo ﬁM(o lrbbgq%cgkgﬁerél'@pg ctice.

Tablet s excrp he |ike.
Aqueousaﬂdcﬁmﬂowarbmsatomsen piree(phplmdc)lhydmtaebori mor&t}'ramﬂ 63md8 cafben afofis é@nded f or

del th t N b
For mi ot o BREPCHARY gt Bhar Fotie el iR sBeeambiae s8R | 1 tne
: Hﬁ”d ?ﬁmﬂuaﬁ tof Bb@gmﬂfwa1ﬁa:mFx@ympgipyﬁne Q@Q&ﬁhth@l&ﬂed&%%ﬁ&bﬂ@p&%@lﬁﬁgi ct acid
an (0] ntil ax n cnelatl n n S a carpo rat es
tch. acEioreh Ermitiing db J0,sEAPRY RloEiS e RS0 Chye T FREPHG SBIt Ao o

St egy i CetRflérboRBsl cttldPorbointtmd Bk D6 GALIBPrdpient ool BhER orBRA! STERbib&RLS Y

acceptable_ carrier” as used herein nmeans any
usually contain from I to 5 ethyleneglycol units per propyleneglycol unit. Representative

—

examples of non-ionic surfactants are nonylphenol -polyethoxyethanol, castor oil polyglycolic
ethers, polypropylene/polyethylene oxide adducts, tributylphenoxypolyethoxyethanol,
polyethyleneglycol and octylphenoxypolyethoxyethanol. Fatty acid esters of polyethylene |
25 sorbitan (such as polyoxyethylene sorbitan trioleate), glycerol, sorbitan, sucrose and
pentaerythritol are also suitable non-ionic surfactants.
Suitable cationic surfactants include quaternary ammonjum salts, particularly halides, having
4 hydrocarbon radicals optionally substituted with halo, phenyl, substituted phenyl or
hydroxy; for instance guaternary ammonium salts containing as N-substituent at least one
30 C8C22 alkyl radical (e.g. cetyl, lauryl, palmityl, myristyl, oleyl and the like) and, as further
substituents, unsubstituted or halogenated lower alkyl, benzyl and/or hydroxy-lower alkyl
radicals.
A more detailed description of surface-active agents suitable for this purpose may be found
for instance in "McCutcheon's Detergents and Emulsifiers Annual" (MC Publishing Crop.,
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material or substance with which the active ingredient is formulated in
order to facilitate its application or dissemnation to the |ocus to be
treated, for instance by dissolving, dispersing 66 WO 2004/ 005286

PCT/ BE2003%0@kbos2scor di ffusing the said conposition, papgksiosbdifaci | itate
Its storage, transport or handling without inpairing its effectiveness.
The pharnaceutically acceptable carrier may be a solid or a liquid or a
gas whi RhighasodyeNew Fmosepr €284 pd" Reasid-GasthenblubwURdd edl.. GHantdreVaelagpVienid, ons of

this in I on,. can suj.tahl y. be u as .concent r at l.s,Qns, sol utions,
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tablets, pellets or powders. Suitable pharmaceutical carriers for use in

t he sai har naceuti. cal . co sitions and . their _ _fo | ation are well known
to thos§°§mwn5§afe¥ﬁ 1"("ﬁ’é“°&@f‘n$8‘o?ﬁd’h§’ﬁ%lf’§mﬁ§’ R e qa@g&gfeﬂgg:p V8N to
theis sekeelitns\thd Mike iH3RdRhEF &Y Yenidaihib@Rd bJNRY BRY apho@ikd 1l tee
additives such as wetting . agents, di sperm%% agents, stickers, adhesives,
emul si fSATARLoRJR At Featedy Fiable outessaslrdigs orakoecis nase coricalinchidig 5wk ungal

agent's ffcod! SRR eERAPE NakinalS ARdipareafelAl, (irelldRiz0 MibedBRohs, heQhQARNE: agents
(such as sugars_or Sodium chloride) and the like, provided the sane are
consi stiaReveRpes intpiemalp mEeahecahandnpihrgly dhe preferred zeuis el asmanisiraticrifey ves whi ch
do not Creakd rekIRAE B SReorR redReR®l . The pharnmaceutical conpositions
of the present invention nmay be prepared in any known manner, for instance
by Bbnogeneously m xing, ‘coating and/or grinding the active 15 ingredients,
'hao E%Pis&[osmﬂla {)r' &t %ﬁfve CHINE Go MG éﬁioﬁgﬁteg Aﬁe%mgrm materi al
and, ere appropriate, the other additives SUCh as surface-active agents.
may al spredset thempa rphdrmizgeutical ifommobiteas. i e fofmotations thathcfor veteninagmandofoobt ai n
themi.n the for mcr heres usual | v hayin di.anet er of .about 1 to
10 gm TR 9% T U, BeRh IS sO3pRy o R 508 ool SRR B 1R

sust ai ndederitetieagethal withena ot imee i phgiedeeivilyy a@@ptahle taalilets tharefme endict i ve

agents, al sq, kno as epmul gent or_enulsifier, to be used.in the

o ey et S g S d e T Phimalfee TreoSebiesom e oot
cat i oni ¢f kil @mpatible il the@h@rih@bdietavf (g fGaRChtoNdhS hbtydeRtbriodd ®P@E Si NY
and/ or wetti n%_?%ra perties. Suitahle anionic  surfactants include both

wat er - SEFIBISHE sThenfprppletions Saelydn thoss syifable; for Qrpls gecialapasply dopisihent s.

Sui t abl @, Bie8al 2@l duBndhl) 2l Ja8inhin €5re Fhafehte B Bhclddihd SsubbitsaBad i t ut ed or
substituted ammoni um sal ts_of higher fatty acids (Clo-C22), e.g. the

sodi um igFarpetcElss | IvRaPEs ipfradsmesle igrathesple gpd cepidirdl) -adpuimstration.ufe fatty
acl ?}am k18 or %@'oﬂﬁk&@nﬁﬁﬂr&@f@&lﬂ{uﬂ (%osz%ﬁ ft%rﬁl W dY Be pr?%eﬂ_tb %ﬂ/ C

surfactants include sodiumor calciumsalts o (gc_) acrylic acids;” fatty
sul phoreditesmethads well knewn xthe guijop Repmereeyd Saadrmpethe de thpestépvaitbripging and

al kyl arﬁ{osééL&maﬁlhﬁsdcﬁJé@ﬁéé’dient with the carrier which constitutes one or more accessory
ingredients. In general the formulations are prepared by uniformly and intimately bringing

into association the active ingredient with liquid carriers or finely divided solid carters or
25  both, and then, if necessary, shaping the product.

Formulations of the present invention suitable for oral administration may be presented as

discrete units such as capsules, cachets or tablets each containing a predetermined amount of

the active ingredient; as a powder or granules; as solution or a suspension in an aqueous liquid

or a2 non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid
30 emulsion. The active ingredient may also be presented as a bolus, electnary or paste.

A tablet may be made by compression or molding, optionally with one or more accessory

ingredients. Compressed tablets may be prepared by compressing in a suitable macﬁine the

active ingredient in a free-flowing form such as a powder or granules, optionally mixed with a

binder, lubricant, inert diluent, preservative, surface active or dispersing agent. Molded tablets
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sul phonates or sul phates are usually in the formof alkaline or

al kaline-earth netal salts, 30 unsubstituted amonium salts or ammoni um
salts substituted with an al kyl or acyl radical having from8 to 22 carbon
atons, e. gvotbheosesdi um or cal cium salt of |ignosul phopigpdsiosedils

dodecyl sul phonic acid or a m xture of fatty al cohol sul phates obtained from
natural fatty acids, alkaline or alkaline-earth netal salts of sul phuric
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prefer qbicmdﬁfgmmmmdanmmt%awcwhe QbR foMiRes maP deshably iRQuderd bon at ons
in ther{%all&atl hydr ocarbqgn noiety and 6 to 18 carbon afons in the

al kil dophiehenhanogs Ahseration or penetation of the pefiye ingreslient gupushdbe skitct ant s are
wat er - spl yite afﬁ@fé&!chﬁasOfE)Pﬂﬁlé&t Ryl eRe Qxinge wi nt&ﬂaﬂy@ﬁ%&?%'ﬁaﬁdegl ycol ,

et hyl enedi am nopol yproi)?&pene gl ycol contal ning to 10 carbon atons in the
al kyl craethylsylfn englegi ain 20 to 250 20 et hyl enegl ycol ether groups
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contain fro to 5 ethylene uni ts” per
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o0 SRR IP oA Liprdt o BBELY e dedfono BSIE with 2 555 R M 8yt hanol
pol yet Wﬂebmgla)femndmmibwbmbnmhthopw bonlyifitthaindludedabgepheaciith £st er s of
pol yet rﬁf, ﬁ@ﬁc emulsifier which acts as a stabilizer. It is also preferred to include both an oil and a

fat. Together, the emulsifier(s) with or without stabilizer(s) make up the so-called emulsifying

wax, and the wax together with the oil and fat make up the so-called emulsifying ointment

25 - base which formas the oily dispersed phase of the cream formulations.
The choice of suitable oils or fats for the formulation is based on achieving the desired
cosmetic properties, since the solubility of the active compound in most oils likely to be used
in pharmaceutical emulsion formulations is very low. Thus the cream should optionally be a
non-greasy, non-staining and washable product with suitable consistency to avoid leakage

30  from tubes or other containers. Straight or branched chain, mono- or dibasic alkyl esters such
as di-isoadipate, isocetyl stearate, propylene glycol diester of coconut fatty acids, isopropyl
myristate, decyl oleate, isopropy! palmitate, buty! stearate, 2-ethylhexyl palmitate or a blend
of branched chain esters known as Crodamol CAP may be used, the last three being preferred

esters. These may be used alone or in combination depending on the properties required.
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25 sorbitan (such as pol yoxyet hyl ene sorbitan trioleate), glycerol,
sorbitan, sucrose and pentaerythritol are also suitable non-ionic
surfactants. Suitable cationic surfactants include quaternary ammoni um

sal ts, parwoaesassss hal i des, having 4 hydrocarbon ragic¢aesdphignal |y
substituted wth hal o, phenyl, substituted phenyl or hydroxy; for instance
quat ernary ammoni um salts containing as N-substituent at |east one 30 C8C22
al kyl radgi M poi Vil s ' d the like)
and, asﬂghﬂvgﬁgr’ehlgabst i t"LPeorlll!tlt?,HﬁaénSgﬁtg?t %Eeﬂeog %%%%’%%@%b ?gﬂ\évgrog al kyl,
benzyl| eothet/minelaisexybd walbr al kyl radicals. A nore detail ed description of

f v i For thi . b for inst
T e R S S £ WA P A bt R AP RS R Pl Bl et B G op.
68 WO 2afi4¢ DREARS: IPCEABEIAAD 3nQOMTE Tn » Ritdgle emeicr, edfevialeasayeout 9@ iont .

"Tensi dz Taschenhucw.. d ed. (Hanser. Verl Vi enna 981) .and

Encyol SRR AP ES AT RE e PECHRH i SFiopatl peREhG e DREEGEAE 1081
Conpoungsicarfiratidie of Msett 20N, advehnizheiusly 01y 36 Ql0og patibhilRaBapt 8% avsal t S
(hereafter QIIecIi\(e%g 5.referred to,as the actiyve ingredi er_lt_sg may be
adni ni s 15 SHRPIG h B PiralioR in the quth el lppegiescamBRSHg et ed,

Sui t abl £tive Wealidnd Gh WiRGredr Basis, BQAIRIsucrbRSMd, adaoii Sratragabaid; Ylitings ocul ar,
‘buccal and sublingyal), vyaginal anqd parenteral (including subcutaneous,

i nt r amOERPARS tej PY%&%@& [ e feg davihich 25 gelatin ocUYceBmT SpTERRY ) . The
pref@r 1 2eisolll eroffhwashit Bdnilsa R helWYing bkt ilh bltbR igf¥REL the condition
of the recipient. 10 Wi.le it is possible for the active ingredients to be
adm ni sﬁ%még slatiensdprerestal administeation msy de prssenfndas aeprosisary adthprsuitsbicckase i cal

For mul gl §mrg1TﬂBP k@l &ebP rb%tcerbe{  L@tyNe! %hﬂnﬁ&%n@”s%%ﬁé fo 'YARN use, of
the present invention conprise at |east one active Ingredient, as above
descr i rsigninisteaiion wberein) thicanprr ivg solid iechysi arcnarsepawdsa hivngacpretitiasitecforar ri er s

t herefo ' i I . | ¢ lngredi rrier(s)
opt1 el PorEi A2 8k AR 0 o0 enc D ARSHG Spds AR e Best OF i 1 "ot
i ngtedi ¥t sicodns til encrementd oft § omicrans] suvhtasdil mfcoispS rhiorohd)eetc)y ehichiient

t hereof ., The f ot Lons. i.hel ude.t hase suit abl e. r.oral rectal nasal ,
topi coimEficleR1Me Bdnfll Sy WAL UG ARE, £a'bh B PR Boved 8 bRk

(i ncl udianggs flomud andaine:, of thatpoadersicld albse ipte eheensasSuiiable faganatidhs

i ntrat hecal. and epi dur ..admni strat.ion. .The 2Q formyl ati ons na
conveni‘g?ﬁ??%beecaﬁﬁ)eés}%ﬁ%é‘d? gortff@fmﬁ’baé%és foB= 8 an‘éfgﬁbqgmﬁrc’éﬁﬁrné%] by any
of the dijshadudwableoknomsilsi solithas af theQbtivhpraary:. Foualatiat R@aSle fag! ude t he

step of bring] ) )
.E)o aerosol gcinggistratmn may be prepared according to conventional methods and may be

delivered with other therapeutic agents.

Formulations suitable for vaginal administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to the active
ingredient such carriers as are known in the art to be appropriate.

25 Formulations suitable for parenteral administration include aqueous and non-agueous sterile
injection solutions which may contain anti-oxidants, buffers, bacteriostats and solutes which
render the formulation isotonic with the blood of the intended recipient; and aqueous and non-
agqueous sterile suspensions which may include suspending agents and thickening agents. The
formulations may be presented in unit-dose or multi-dose containers, for example sealed

30 ampoules and vials, and may be stored in a freeze-dried (lyophilized) condition requiring only

- the addition of the sterile liquid carrier, for example water for mjections, immediately prior to
‘use. Extemporaneous injection solutions and suspensions may be prepared from' sterile

powders, granules and tablets of the kind previously described.
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I nto association the active ingredient wwth the carrier which constitutes
one or nore accessory ingredients. In general the fornulations are
prepared by uniformy and intimately bringing into association the active

i ngr edi entwaizbdaebszgali d carriers or finely divided sol ipdr@skbdossdos170r 25
both, and then, if necessary, shaping the product. Fornulations of the
present invention suitable for oral adm nistration may be presented as

di scr et &refriredamifidiorrga sorpaptiohsess thogachetimingra dailjp Ha;‘esar ﬁiﬁfxbul? eit-@s€liafg a

pr edet er. e the a re vvder or granul es; as
sol uti or%l@}c?gl %’“’%@ggﬁ%&o"'ﬁ ap?fogrﬁ%%\%ﬁ%%ggf%gﬁfﬁp acé‘?"”a? }¥Maqueous |iquid; or
as an oilt shmlid\baumcterdtomﬂuhaj ireadditivh @nthe ingedivdtsgarticiafty hmehfidhed Shové@eemul si on.
The actlveulI #Ié@ aI Sé%“i presented as a bol us, electuary or paste.
A t abl et 45 9thST a55Bis APRYSILQIRt ndhear BAViRE ragaidne or nor e
accesso rt<ythe ltyjbg beﬂizﬂﬁlhﬁan ﬁqﬁmeﬁ F61bxhilk BloSe SHBMLIE ?orl'&eﬁ Rahcibon ressing
in a suitable machine the active ingredient in a free-flowng rmsuch as
a powder®d (éf’ é‘gem%pt ionally mixed with a binder, lubricant, inert

di luent, preservative, surface active or dispersing agent Mol ded tabl ets
69 WO 2004/ 005286 PCT/ BE2003/ 000117 rmay be nmade by nolding in a suitable
machi ne C4mRPYAdS € Bt invration war be dised rip puoside nmts’ﬂed]edem tlihazmacemneﬁlt l'i quid
di | uent grhhRt b&tRnidRY; oat

f or nul at ed solglgsg to rovﬁsoateaglgpg\;?ér%)#m?goﬁtgr% ﬁ 'ﬁﬁégé% 8 hgwﬁ%}oflve

i ngri@di €entroled a¢lpase fpmula '3 tih o’rfschothethbasyef dre atibe ingeodicdr Rat bei Ssues
e.g. no re tiona | ied as a topical
oi nt men'!t:'& ngro ﬂgarj%ugﬁ]b oeﬁ%d;’i%r?li I%W%!;E%Jgﬁg@v%s}n gF goglinévﬁ?v(eg%’é’?hﬁggwhﬁ%l?ﬁt of, for
exanpl etox@itp psofiie oD@ Fivest wventiop| cunhpmgldaCbntmlcd negee lfcﬁﬂ;uaﬁbnsl adaped fRQE

bet ween,, ??ﬂgi 0% i of 0..1% w w such as 6% Ww, 0.7%w w,
etc), pr g‘?er abl'y &21@ Vﬁl](!f5§ gfrge SL& CopPRiishg @pgr05btpg;ecpo§1ppglcf§g% hEw. When
f or nul aineention canb@rmam@mcg;ormhgtoamhvenﬁonaﬂ fetedd.ents may be enpl oyed with

ei ther fini.c or a.,wat smble 0|n nt base, 10 Alternatively,
thquct‘lae%??n %Hﬁé’%‘i‘? %‘g FHRFASE R gontyp g'e edughinn of actionef the petivR- wat er
cream img&:dwnﬂ in dies boraphsitiohe @mm&a@ha@@p@.&oﬁ@%@rﬁww%&ew p{ ncl ude,

for exa at | east 30% w w of yhydri ¢ al cohol, i.e. an alcohol
havi ng ﬁ&ﬁg%% a%?@’%&?‘é&%ﬁ °@‘F8Tap?§a&a%ﬁ°ra§mmk‘op9lwms grojxamiine peidsne

1, 3- di opolywiEyNI tlg)lr,-,ohg@{ebl t ethyled-Vig@r Ol acd3ng POk h@élrsene tﬁsgﬁ ncl udi ng
PEG400) %r']d m tur thereofy The ?opl?:al for rr??laatlons nlgéy ShlﬂPgaéb

i ncl ude® eyiplaming spliate end the ke Jhe oaie off drperebepsecanid dnratipn t he
t t | f
act pye bmﬁeld 2 agohs&b&noﬁéaebflﬂcsmoﬁanu%ya%lﬁée gug&%iﬁ,% BiepSiakx P! es ©

such dermal penetration enhancers inc el at ed
anal Ogsn'ucrocapsules of a polymeric substance such as hydrogels polylactic  acid,
hydroxymethylcellulose, polyniethyl methacrylate and the other above—descnbed polymers.

Such methods include colloid drug delivery systems like hposomes, microspheres,

microemulsions, nanoparticles, nanocapsules and so on. Depending on the route of
25  administration, the pharmaceuntical composition may require . protective coatings.
Pharmaceutical forms suitable for injectionable use include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation thereof. Typical carriers
for this purpose therefore include biocompatible aqueous buffers, ethanol, glycerol, propylene
glycol, polyethylene glycol and the like and mixtures thereof,
30
In view of the fact that, when several active ingredients are used in combination, they do not
necessarily bring out their joint therapeutic effect directly at the same time in the marnmal to
be treated, the corresponding composition may also be in the form of a medical kit or package

containing the two ingredients in separate but adjacent repositories or compartments. In the
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The oily phase of the enmulsions of this invention may be constituted from
known ingredients in a known nmanner. Wile the phase may conprise nerely
an ermul sifier (otherwi se known as 20 an enulgent), it desirably conprises
a m xture wh20ds0b2est one enulsifier with a fat or anppilsefosideis? both a
fat and an oil. Optionally, a hydrophilic enulsifier is i ncI uded t oget her
with a lipophilic emulsifier which acts as a stabilizer. is al so

pref err gghet Gortsg) eaéiﬁa&% Iﬁlﬁé&éﬁ\t hla?rlgerﬁ'oref&tforzﬂ_ﬂ%ﬁ REE w P/Q&tﬂ@%o? lfyier(s)
with or without stabil |zeré up the so-called enu ylng wax, and
t he wax 2fBigéstpeen rapte Hifferrat Hom ﬂahqf the ptherirgedipnt: i@ oppotthem myé:m tefying

Ol Nt MeNtgr2or HASE WBAED, rta.lof;o R b bidSoudt

f or mul atl ons. The gﬁm c% {ﬁgﬁ%ﬁbﬁ&%ﬁ% or aiggg%]or t ormff a?i on is
based omntaE¢novyinjegtionine agesspsobd cosnetic properties, si nce the solubility
of the active conpound in nost oils likely to be used i n pharmaceuti cal

emul sion fornulations is very low Thus the cream should optionally be a
non- gr e3by compounds af ﬂirmg;lae(ﬁ)j (AAEMEDIEDENGA (¢ andil (V) sari babfeﬁaredm&ﬂst ency to

avoi d | eaka 30 om t er co a r nched
chai n, | RONEESes gt (el AoRe ) Ridomc bR B80S itk b Mloaeler BB

AT RS g ““aﬂs"@?m?”?“”?“‘m%?“yf“ﬁ?“m?'W‘”K' | hexyl
nyrista ol ea i sopropyl. pa ate, bu earate, 2- yl hexy
oo i 1 apEoe g obtimesR R eRBtplesrat hy B8 ribras i Bart ey B SHOE CEAD oy be
usedp t e preaedt ifvBitR@. bei ng preferred esters. These may be used alone or in

conbi nati on depending on the properties required. 70 WO 2004/ 005286
PCT/ BE2003/ 000117 Alternatively, high nelting point |ipids such as white

sof t - pagaidera) IncMdd Sd hitcHal FoPRE BlebdrRoDsf thddRBiowilsBefdlinhdich; Can be used.
Fornul ations suitable for topical admnistration to the eye al so include

eye dr opke GveRoERds aperadingorthe Bventigp &b @RYeHaRtIH Prpared EdtWorsipsidpenadel in a
sui t abl g HALKIE] peroa PR 3 ( Eﬂbsﬁ‘tﬂte@ﬂ?'@%ﬁx?@gﬁﬁﬂ& (APis rQctell %maé%dhg.%e

i ngredient. The ‘active | &g dient”is present in suc
f or il akmpidare(4, helpyridonns &r{sehgme dh oY 10C6 Hoth@@%‘: cn(dxzatmnagmtusllqnt@n@rto 10%

PR i Cul ) Ko A0 Ercke 0, W M e QHL B8 915, RULLADL Bl AR5 o)

adm ni strati ozenges“conpri si hg ‘the
i ngr edi ether methadsfihelydsr waktiongn gN hushwlh]oyw szuxdrajsreﬂmtttmaamreaoxoneat a’eagac ant h;

till i i p..an.j b h
ot at | neapy Rl hmbatod Bty PG oo frok IRRERL Shborile W RRESRIER oo i ng
tge actsenauvmgfoeph Hk& a]kmqraoxsthldphhﬂee tHel @adtdn GAfR I‘heedfameﬁodiutrﬁii @?bsphsrui or rectal
m.ni str jtory with.a s ase
Somal pivehibaRe FRmreRig deeen 70 and 17020 Aleiabvett ucotafe Mtk RRIRE oy 1 abl ¢

for nasgt = @iO)ne:Stheqrt bigfiteheldeitn vhie @:ﬁcﬂdhlvel’coh&uanss(iﬁﬁ-dbeﬁzl&ﬁé upbpQa coarse
powder havi n[%acet éar i cl glrm ze for

copper( 2, sulfur etc.) gives imidazo(4,5-c]pyridines C. Other methods are the
reaction of (substituted) 3,4-diaminopyridines (A) with orthoesters (Y = C(OR)s), anhydrides

(Y = OCOOR) or acid halogenides (Y = COX), etc.

25

Scheme 1:
R5
R4 N
+ Y—R' i 1 2 \>——R1
Y
R2 H
A c
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exanple in the range 20 to 500 mcrons (including particle sizes in a range
between 20 and is 500 mcrons in increments of 5 mcrons such as 30
- mcrons, 35 mcrons, etc), which is admnistered in the manner in which

snuff s twkesdsossa®. by rapid inhalation through the pasgkwopansage froma
contai ner of the powder held close up to the nose. Suitable fornulations

wherein t.he carrder.is..a |ljquid, for admnistration as for _exanple a nasal
spray orflgsmﬁ%ﬁs'cmy&s?}es {:%3? gﬁ Lo S thepe Bpippede fasms 1 38 o HB, act i ve

i ngr edi es3tshovointiemki2ons sui tabl e for 20 aerosol administration may be
prepared according to conventional nmethods and nmay be delivered with other
t herapeutic agents. Fornul ations suitable for vaginal adm nistration may be
pr esent ethafe pessari es, tampons, creans, gels, pastes, foans or spray
formul ations containing in addition to the active ingredient such carriers
as arfe known in the art to be appropriate. 25 Fornul ati ons suitable for
parenteral adm nistration include agueous and non-aqueous sterile

injection sdfutigns which may contd& n anti-oxi dants, bufffers, bacteriostats
and sol wtles whicff render the frfr ation isotonic wig'h the

| ood of the
i nt ended rgci nd us d \ N _agseous steri S b'%sﬁiqns whi ch
diRﬁg agents andq]t } % agents. -The for & i ons may

may inclu Ji

be presentedfin ‘unit-dose or multi-jJdoséjcontainers, ftor anﬁme seal ed 30
anpoul es andj?vi al s, and may be stomed ifl a freeze-dried (gzyophilized)
condition requiring only the addition of the sterile liquid carrier, for
exanpl e water}{or injections, imediately prior to use. Extenporaneous

i njection sol "% ons and suspensi onsSfiky be prepared from Et-€rile powders,
granul es and tablets of the kind previously described. 71 WO 2004/ 005286
PCTBE2003/ 000117 Preferred unit dosage fornul ations are those containing a

dai |y dswﬁu}ema ®% R and/gr Iéu?ﬂwa?ebe inSodubeer i twoakgy:a) e b d%uze?%@fgf
appropriate fractiqgn.therepf, of an,active ingredient. It shou e

u ﬁger E t 8‘68"135?%%&? ﬁ‘%éﬁ%f‘mﬁi% sdippinoRg @H;‘a%hY g“??ﬂ?"ﬁ%@f el spbstimeai(®ned above
t he 10 f oo tiset fnidasio[@f5-dpyirlirie N ot bRMpIR Yalofds YAELOHABAuRT ENpithaVaNt | onal

in the art,_ havin e d_ 5 to the type of . fornul ation in question, for
exanpl etat'F ﬁ?‘tciﬂ?%g.’gf Grovottizhet balegepatiop (Bt T & itly bromies mdeetid agiflorri ng

agent s. wilNERIRe ad I RI-NEONILPEIGHR i Sock Aic' @ WEPHES S SOl o

rel ease g‘gr maceutical forpul ati gns cont ai ni ng as_active ingre nt one or
nor e coﬁ"g Srrxemple 5 Be discrs pittasion (V0= NOo fallowied Si redubteanste givertheiaminoons”) i n

whi ch t h@up gRéas - &ibenagdd i o i Cﬂﬂi%% I Qh: nd.regul at ed
to all o%%l }Segg frga%)‘ency dosi ng grogi‘?%ﬁ?rrgfrqg/ee t he Hﬁg?@g@%}’%%?f’% b8r :
15 infroduced, for example, vig the corresponding imidazo[4,5-c]pyridine N-oxides.

Substituted 3,4-diaminopyridines can, for example, be prepared according to- the following

route (scheme 3): Nitration (HNOy/H,804) of a 2- or 3- substituted pyridine N-oxide gives the

corresponding 4-nitro product. Double reduction of the N-oxide and the nitro group with -iron

20 in acetic acid gives the 2- or 3-substituted 4-aminopyridine. Subsequent nitration

" (HNO3/H,S04) and reduction of the nitro group with iron in a mixture of concentrated
hydrochloric acid and ethanol gives the desired substituted 3,4-diaminopyridines. |

Scheme 3: .
NO, NH, NH, NH,
X 2 R NO, NH
Cr— O — o — ("
- % , = — P
4 {
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toxicity profile of a given invention conpound. Controlled rel ease
formul ati ons adapted for oral admnistration in which discrete units
conprising one or nore conpounds of the invention can be prepared

accor di ng weo 0900sedst | onal net hods. 1s Addi tional i ngregyapiesssemsbe
included in order to control the duration of action of the active
ingredient in the conposition. Control release conpositions may thus be
achieved by selecting appropriate polynmer carriers such as for exanple

pol yest & Sthe pedsy adh M BcsubStituted OppRGiRY | asPiakitlyl G0AGIalCtshybaingey Ty acetate
copol yners, methyl eel |l ulose, carboxynethyl cel'l ul ose, prolam ne sulfate and
the | i k&RmEpyTidines ag objained. Nifratign of Aspbsiitiicdt4-wninopyridines siveomixmues ofl so be
cont r ol beghdWnitrBEAaRes, Withohit-Rfonds e pRedbRAHaAeSAbn] Nt particles, e.g.

m crocapsul es, of a polyneric substance such as hydrogels, polylactic acid,
hydr &xymet hyl cel | ul ose, pol yni ethyl methacrylate and the other

above- d@-ﬁ%ﬂg@-@ﬁn&ﬁﬁxyfﬁeﬁiﬁomﬁ% h%ﬁeﬁb OftBarkd cﬂggge% & bP bl ds fsl il very

systemns _l'iposones, m’crospheres;, ~mcroenul'sions, nanoparticles,
nanoc apaifopgridimaividiosodivm methexids. A ubsitttéved-ainopyrofine? Sarnalsd e sepastiibgn, t he
phar mac I G Lt Lon f Ny tive coatdngs. , Pharnmaceutica
forms sglilé{"tggﬁiém% %mﬁﬁfégﬁ?gﬁ% lﬁ cﬁ%@ (?‘%gﬁ%ﬁ)&i@g% négrlopgn%aﬁg%d.stl-%ai ons or
di sper sB-branafditopyiditecap bewlerined by brbininatiod efipaniacdmisogyridipar at i on t her eof .
Typi&al carriers for this purpose therefore include bioconpatible aqueous
bufﬁers, et hanol , glycerol, propylene glycol, polyethylene glycol and the
li ke Sn’dlhmexdm&ms fmgiemﬁﬁ th;bf‘leactiﬁn wfmwmﬁifdazdggsicﬁgﬁdmhsacmmlmugga&gal active
i ngredi ent £ i n .combi nat.i on, t 0 t _necessarily i ng out
their j?ﬁeﬁﬁ) ?éle—r §§§ eltcg) BAp mmﬂi’tfsé@?ﬁgé?feﬁah&mwﬁmﬁnp%{’%mml to
be tr eagpederablpqueois sodRaryingidpanabich @npsavrabdRmea)i nt the formof a
medi cal kit or package containing the two ingredients in separate but
adj acent repositories or conpartnents. In the 72 W 2004/005286
PCT{BE2€(33meQ@0117 | atter context, each active ingredient may therefore be
formulated in a way suitable for an- adninistration route different from
that of the Qt her ingredient, e.g. one of them magw®e in the formof an
oral or par@&teral formulation whereas the other ijs in the formof an
anpoul egfor | intravenous injection or an aero e
formul a (LLs(12), @& 1) (1V), (V) and (
i ot cRem tal RT &R’ ons-el | kgt
art, altogetfier Nraki ng B -

[»)

This reaction gives mixtures of three products (alkylation at the N', N° or N° of the

~ imidazo[4,5-c]pyridine C, respectively). For example, reaction c;f imidazo{4,5-c]pyridine C

20 (R' = 2,6-difluorophenyl, R* = R* = R® = H) with 2,6-difluorobenzyl bromide gave the
~ following mixture (scheme 5): :
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up the process for preparing said conpounds and exenplified further. The
processes described further are only neant as exanples and by no neans are
nmeant to limt the scope of 10 the present invention. General nethods and
mat er i al s WorookM2960r eparti on of the conpounds of thepifgenbiediizThe
conmpounds according to the invention are conveniently prepared in two
steps; lammE 4.0 to the skilled person. First, a (substituted)
3,4-diamnopyridine (A is reacted with Bto give 15
i mdazo[4,5-c]pwidines C (scheme 1). If Y ig COOH then the

' ic acid at

is carrie Nu r aci t IS er y in po S
a tenper Nbetwen 90 0 ;¥ otls in ion in 4N
hydrochloric gcigd at reflux ténperature oryngat at g gper akur e bet ween
90 and 180 C (for aliphati o.carbpxylic &citls)r In th se of acid-
sensitive groups |ike al koxy t hi ophene iI§fT can be carried out
i n phosphorus 20 oxychloride &t a tenperatudre between 70 and 120 C
Alternatively, reaction with al dehydes (Y = CHO or their bisulfite
adducts under oxidative condil®i®ons (nitroBéfzene, DDEPREMDWGEX)I | ) acet at e,
02, sulfur etc.) gives imdazo[4,5-c]pyridines C. O her nethods are the
reaction. of (substituted) 3,4-diam nopyridines (A) with orthoesters (Y =
C( OR) 3) Thiarhixthré des be @$eparatedCOORYumN chointhtdgnaphy efilide gelf VuentC@Xturecefc. 25

Sche N NHZ : R NHZ N N R H ACY7
20047 oolishie Bt ol Thssoenietiol gt Mulaldh Comopertd, Gon’ ol B,
f or nul aksmigned HyhNddRt specooseppye (far esanfpldd, by3 Hne+dithédsionala NGHeebmiques:schene 2.

Schere 1211:"adia§or|1:2 5at Rthg CH, resonance frequency, .applying this to GPRTI-8 gives signal

clizati on

enhancements of the protons in positions 4 and 6 of the imidazo{4,5-c]pyridine ringsystem) or
by single crystal x~ray analysis.
10
Alternatively, the crude reaction mixture can be recrystallized from an appropiate solvent
- (mixture), e.g. from a mixture of diisopropyl ether and ethyl acetate, to give the pure _NS
alkylated products. )

15 (Hetero)aromatic substituents on (hetero)aromatic rings (R, R, R®, RY, R, R"®) can be

introduced by crosspdupling reactions, e.g. Suzuki coupling.
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HR 4/ a4 RN NRNNNNR~-- NNHN/ NR R R HR1HCS3HC
5HC Substituents (R2, R4 and/or RS x H) can be introduced by two ways: i)
either by cylization of an appropiately substituted 3, 4-diam nopyridine A

or ii) by wohsmdessss on of the substituent(s) 10 onto bhfBE2003/000117
i xni dazo[4 5-c] pyridine C. For exanple, hal ogens can be introduced in

POSI Ui Oft Tulesel e bzl nfis Pl Al dh1281oh Y QG B (RS =

romne in acetic a NBSln acetic acid; R5 with
chI or i nenidaropyrétited (3 @ Soor Nt Hmﬁ@&m mé@é@mﬂﬂéﬂﬁ d). Anot her exarrpl eis
the direct nitration (R5 = NO2), followed by reduction to give. the am no
group (R5 = NH2). Substituents in position 4 of the im dazo[4, 5-c]pyridine
C can be 15 RAtroduced, for examdl e, via the correspeidi ng
i m dazo[ 45- clpyrj di ne N5- oxuqfes Su tltut ed 3, 4-¢i a 'noHyrl di nes can, for
exanpl e, be r d aC.C.OLdI ng 1I owing ro sc\j%__rﬂa 3):
Nitration (N I st“t_t_e'd sPYIN N OXi de gives the
cor r espBridi ngT4- nltro prodtfct‘ bI e reductl on Rot th N-axi de and the
nitro group Welh iron 20 i-n acetiz acid gives the 2- ar 3-t5ubstituted
4- anrinopyridine. Subsequent nitration (HNOG3/H2SO4) and reduction of the
nitro group with iron in a mxture of concentrated hydrochloric acid and
et hanol gives the desired substituted 3, 4-di am nopyridi nes. Schenme 3: NO2
NH2 NH2 NH2 \ \ \ NO2 N2 R~ R R -~. &R RN N N 25 74 WD 2004/ 005286
PCT/ BE2003/ 00 117 In the case df thg 3-substituted pRFi di nes as starting
stgtuted 3, 4-zdi nqpyrldl nes are Qbt |ne Nitration of

2-substitut&d 4¥a gpyLigi nes] gi Vies ym xt uLes.of S F\propyrl di nes,
with 3 gl e | S the prlgd)?,ml eaction. | oy
Rz Rz Rz H
5
Therefore, an additional substituent (R**) can be introduced at position 1 or 3 of the
imidazo[4,5-c]pyridine:
E F
5 R RS
N
= _p—N
N - >’
RE=X" N N RE-x N N
G H
10

Compounds of general structure E, F, G and H can be prepared by alkylation (for example
with (cyclo)alkylbromide or (éycle)a.lkyliodide etc.) of the corresponding 1(3)H-imidazo{4,5-
c]pyridin-4-ones (Z=0) or —thiones (Z=S) or -one-imines (Z=NR) , or 1(3)H-imidazo[4,5-
c]pyridin-6-ones or —thiones or -one-imines, respectively (scheme 6). The resulting mixtures

77




5 4- Am no- 2- met hoxy-3-nitropyridine can be prepared by reaction of
4-am no-2-chloro-3- nitropyridine wth sodi um net hoxi de. 3-Substituted
4- am nopyri di nes can al so be prepared by electrophilic substitution of

4- am nopyrwédhakBosh& 9. chlorination, brom nation etc. l)CT/ﬁEﬁﬁi/&lﬁm
3- br ono- 5- nltropyrldl ne can be obta| ned by brom natlon of

4-am no-3-nitro din and .fi ereaC|on of

Chart o G B SR ) B i SR he it e Sl Beb ) S clfgl iR

etc. ]2 in?)]amrammnamrabxﬁ:amﬁeamrgla)mﬁﬁwaﬂalsyﬁbwﬂn&m&ws oa@tdiohescuii —Oxfr1]e~a bZ;se .
refera aqueous sodi r at anbi ent .tenperature eme

CPhens. ok SARER SRRl Kbl fopths SeaSiondie ﬁzsﬂngﬁggf%“?@%@ ‘R H C

Thi s rea@&t&ﬂesgﬂy\kﬁﬁle@hmwuﬁﬁzt&fonl i(Bﬁ?—hﬂfdQﬂi{lﬁ-S] iy hahbos -8lontd@nN , N3 or
N5 of the _imdazo[4,5-c]pyridine respectijvely). For exarrpl reactl on

of i i dAsv[DE, Breparss, by (this @eavagy RE e sogesaPRding, fo M efrolkoxipmdazal,= RS = H)
wth 2 @rgh Lator obenzyl brom de gave the followng mxture (schene 5): 75
WO 2004/8 5286 PCTI BE2003/ 000117 Scheme 5: F F~ INNh~J~ F F |'p"C N~_00
*CNNr FFFFF F~~~F F4F 16% x 114 % GPRTI -8 (65 9% This m xture can be
separ at gd.. %(ﬁol um chromat ography (silica gel, eluent: mxture of 5

di chl or ane and nethanol). The structures of the isolated conponents
can then be R® H 5

N
= N
/>_R1 ~x \>—R1
L N N N._ .=
R? R? H
R® R RS
N
=
)R+ > H—r
3 /N = N N o
R™—X R-x~ N
RZ R? R26
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assigned by NWVR spectroscopy (for exanple by one-dinensional’
NCE-techni ques: irradiation at the CH2 resonance frequency; applying this
to GPRTI-8 gives signal enhancenents of the protons in positions 4 and 6

of the_ i M§la36lBe23sC] _pyrl di ne ringsysten) or by si ”glp%'r/‘i;ﬂ(%ﬁlﬁimﬁ ray
anal ysis. 10 Alternatively, the crude reaction m xture can

recrystallized froman appropiate solvent (mxture), e.g. froma mxture
of dii sofliepstivelyt prsapoundt wigeptrabgocats E el Gi(ZeO) ben peismtiSizeddtdthat ed

P e, gt S HRAED S ALBIBEL s BB ® ) GGt ”%@L%%éw%ﬁgs oo
ﬁusukl cuizgpyridipe, ri@emeaowddﬁ&?&ﬁoflﬁé{ﬁﬁ&ﬁﬁhﬁ 0Pdsltfon 1 Bf mgq;y?atﬁﬁ (fef

et st RRlRY, it BoRED B\ S r BT P B (A HPRPRRS RS H
RS 4 & /ardine, NeBudRoiR df>thR Miro lﬁmdgoﬂxarﬁ?:?ﬁé}\llﬂ%n %15@3 ﬁaeNdé\QnE@ nﬁldé!zcmﬂ. sZH z z°H

RS R5 R5
Ther ef or épmg/ﬁneé(]ﬁoqrtc%\vaﬁﬁﬁe C%B%Wf?éﬁ?‘i fRARY correppopding WP’@?@ bE W%Rﬂ ‘]ﬂgSl tion I
or 3 of ﬁhb@homm\ldaﬂlﬁﬁéoﬁhﬁeﬁw’é b gt orfero BeeoRespottdifly ofd-Nines Ry Reeetidn N>~ R

R3- XN N
Vﬁgl phosphoms(III)~chlonde/annne

=z = OH ' cl
o
L — [0 — A
NG, R-X" NO, = R'X” NO,
OH o o

16 Scheme 7;

25

- R | 2 | NHRZ
N AN NHR .
| )—R' ~——— | D i |
3 /N . 2 /N RB_X/ NO
R™-X N R™-X NH, 2
0

0 C

Another methods to introdace R or R, respectively, is by reductive amination with a
carbony! reagent and sodiumeyanoborohydride, as exemplified in scheme 8:
15 ' ’
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RR6 z zEF RER25 R6E NJ--R \ R R3- X NN3-XNN R2 R RR6 GH 10
Compounds of general structure E, F, G and H can be prepared by al kyl ation
(for exanple wth (cyclo)al kyl brom de or (cyclo)al kyliodide etc.) of the
corr espondivddooklekbéd | M dazo[ 4, 5- c] pyridin-4-ones (Z=@rrRk2qidopres (Z=95)
or -one-imnes (ZNR) , or |(3)Himdazo[4,5- c]pyridin-6-ones or -thiones
or -one-imnes, respectively (schene 6). The resulting m xtures 77 WO
2004/ 008gBEESCT/ BE2003/ 000117 can be separated by col um chr omat ogr aphy.
The required | (3)H i m dazo[ 4, 5-cj pyri di ne-4- ones or -thiones or
-one-imnes, or 1(3)Himdazo[4,5-c]pyridine-6-ones or -thiones or -one-

~inlines can, for exarrpl e,,: be prepared er;n‘f he corresponding 4- or

6- chl-or o-§Hx1 dazo[ 4, 5- di nes by :&.@I ic substitution.

1(3)H I m b4, 5-C] py@i 4- ones oY - &n can 5 al so be prepared by

et her cligajyage of. the cor espondlng or 6-al koxy-in idazo[ 4, 5-
c]pyrlderESOCScherreﬁ—F%—l—l-—Hs—A/Yf oM N>-RR3 X NR3-X' zzH RR25
Rs 5 a/ 81. R NI --R.MeRCHNmM\ - - R R3- X' 2N R3-X R26

1990, 33, 2231-2239

O
=
NECNBH3
o 1)
3

. Br- = N
O [ =0
N -~ N

=

5  Monobenzoylation of a (substituted) 3,4-diaminopyridine, followed by reductive amination
and cyclization gives the 1- or 3-substituted imidazo[4,5-c)pyridine. Quaternization, for
example with a benzyl bromide, followed by cleavage of the 4-methoxy function, results in
the desired imidazo[4,5-c]pyridinone.

10 Introduction of a carboxylic function (carboxylic acid, ester, amide) in position 6 of the
imidazo[4,5-c]pyridine can be achieved by different routes. One involves the imidazo[4,5-
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ZZR HRS N-R \>-R R3-XANR3-XNNR2ZR2ZH RSR5RE N \ -R +\
N>R R3-XN/ NR3-XN/ NR2Z R2 RR6 10 78 WD 2004/ 005286
PCT/ BE2003/ 000117 Alternatively, conmpounds of general structures E and G

2, 4-di hydroxy-3-nitropyridine (schene 7) or (substituted? 2,4-3?%ydroxy-5-

ni t ropyrj di.ne espectivel l.ntroduction of the substituent,.in sition |

of 't ne SyPTBRk T SREF ok pmble oy W v et iagn s Gy Sheh S

react i onjpititiine REEhdtAdHloraperdpidoRcal @CPBA) fewith BAMGHIN-tadxobi@iunm)] t 1 O

function, and c;ggl i zation, gives the desir i mdazo[ 4, 5- .¢]pyridones E or G
r

) e [4,5-.

These c3fIBLROEPEIBRAEYT PRSEIOR e REBIOVE P SBRINTREYEM (ke FBITSAAEHN Wi t h
phosphokgigy Mensikd/fithfit é?:&ha!ﬂ?é’,\@’&%hﬁlﬁfeaﬁﬂﬁﬁlbugﬂ fIRWRd bl Poabidr WRIPERGHNNT
one-imnes by reaction w th phosphorus(ll])-chloride/amne. io Schenme 7:
OH / 3 oHdjoxige, giNesche fasipedrd-cabayy zomponads Mopothen method jis the Sopversiponiide §iHRzs  /
_R~ 4 Epdnl NRtituent into a carboxylic ester function by reaction with carbon monoxide in

alcohol with palladium acetate as the catalyst. Yet another possibility is the reaction of the 4-

substituted N’-oxide with trimethylsilylcyanide/N,N-dimethylcarbamoylchloride to give the

6-cyano product, which can be hydrolysed to the corresponding 6-carbox-ylié acid.

10




R3-X~NNR XNNH#Z R-XYI~ OOO Another nethods to introduce R23
or R26, respectively, is by reductive amnation wwth a carbonyl reagent
and sodi uncyanoborohydri de, as exenplified in schenme 8: 15 79 WO
2004/ 00528%0oR6ak/36s3803/ 000117 Schene 8: F NH2 NH C OPET)ﬂEQﬁ?/aou H OCH3 N
OCH3 J. Med. Chem 1 1990, 33,2231-2239 2 O HONC ~/ " N
NaCNBI—B&HSg_ NNN OCH3~ 4 Br F/ ~\ CH8r N. | N OCH3 F

cheme 7.

F
AN N
| \>_© MCPRA
N N > N sy
OMe O

(CH,),NCOCY
(CH,)SICN

’\
N : z >

\\ 7
5

N
\
N

A
\__/

5  The 5-substituted imidazo[4,5-c]pyridin-6-ones can be prepared by similar methodologies, as

shown in scheme 10.
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F NNF 5 Mnobenzoylation of a (substituted) 3, 4-diam nopyri dine,

foll owed by reductive amnation and cyclization gives the 1- or
3-substituted i mdazo[4,5-c)pyridine. Quaternization, for exanple with a
benzyl br owbdennbsasd owed by cl eavage of the 4-net hoxy pbygbdo9forsesul ts in
the desired i mdazo[4, 5-c]pyridinone. 10 Introduction of a carboxylic
function (carboxylic acid, ester, amde) in position 6 of the

i m dazo[SshemeclOyri di ne can be achieved by different routes. One invol ves
the i m dazo[4,5- 80 WO 2004/ 005286 PCTBE2003/ 000117 cj pyri di ne N5-oxi de
(for exanple obtained by N-oxidation of the corresponding i mdazo[4, 5-

cjpyridine with neta-chloro-perb ic aci &Hg Nbl, With
H202/ met hyICH;®i r iunm, -ﬁﬂfgzzggn be broni/patled in position 6. Renobva
of the N-oxygen (gl g. with iron.i etic aci d)¥ biM§mi ne/lithi um exchange,
for exanple w t'hi- i, foll owmachBH;reaction with carbon 5 dioxide, gives
t he desired 6-carboxy conpounds. Another nethod is 'ﬂ’(xwwersion of the 6-
brono substituent into a carboxylic ester function by reaction with carbon
nonoxi de in alcohol with palladiumacetate as the catal yst. Yet another
possibility is the reaction of the 4- substituted N5-oxide with
trinethylsiIyIcyanide/N,N—dinethylcarbapnylchloride to give the 6-cyano
product, which can be hydr@rysed {0 4 he correspondi ng 6-carboxylic acid. ]0
81 WD 200471005286 PCT/ BE2003/ 0001 9: FF NCMPBANN/ NN /
ON _ Ovwe Oved~2 (CH3)2NooowN Si CN=F F

\
cic

F

5 The 6-carboxy group can easily be converted into an amide function by reaction with an

amine using DCC (dicyclohexyl carbodiimide):
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Br CN NNNOOwW OW b i F HOOC N N Nob F 5 The 5-substituted
im dazo[4 5-c] pyri di n- 6-ones can be prepared by sinilar nethodol ogies, as
shown in schene 10. 82 WD 2004/ 005286 PCTBE2003/000117 Schene 10: /~\ CH3O
NH2 G‘BOWOM[{)@Qﬁ --/ NH N~ 1 NH2 NaCNBH3 CH3O N ECTIQENU3]J]00N7CI C/ aF
[ CH2Br Ol N/ N F 5 The 6-carboxy group can easily be converted into an
am de fun§t| on y reaction with an am ne using DCC (dicycl ohexyl

car bodi i 3 WD 2004/ 005286 PCTBE2003/ 000117 Schene 11: O HCC O

HoC
N
T \>_© B0C!
~ @f

DCC
F
o)
0 q F
q N
EtOC-. N N 1) NaOH
N N —
i o @ |
F
0
Q@ F
HOC._ N /! l*i
N N
) f)
F
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NNEOCNHNz O DCC FO OHEOCNNI N1) NaOH Nob 2) HGI F OO
HF HOC Ni I NN F 84 WO 2004/ 005286 PCT/ BE2003/ 000117 Alternatively,
car boxyl goups can be introduced by oxidation (e.g. with Kvh®4) of the
correspondvo@ediidasd anal ogues (schene 12) Schene 12: pcpg@ooddodyNH \ 2
Nl / NH2 NaCNBH3 N NCH COCH F F O0,,,, N PPA NN

Alternatively, carboxyl goups can be introduced by oxidation (e.g. with KMnO;) of the
corresponding methyl analogues (scheme 12)

Scheme 12:
5
0O
| NN NH, i e NH,
N~ “NH, NaCNBH, N. .~ N/H
COOH
F
F
XN
PPA Z N
F
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b F HOOC NNN O o F 85 WO 2004/005286 PCT/BE2003/000117 Schene 13
shows further exanples for the synthesis of conpounds with a substituted
(het)aryl in position 2 of the imdazo[4,5-c]pyridine ringsystem Schene
13: 5 O Gko20d@ods266 O OH HO or OH HO\N NH 2 Z NHpcPeg2006bmiE | above
HH 1\ OHBr I \ N NNA/ KOBu. NM\P NB BH F ANCB=H F A=N, CB (
Br i

Scheme 13 shows further examples for the synthesis of compounds with a substituted

(het)aryl in position 2 of the imidazo[4,5-c]pyridine ringsystem.

Scheme 13:
5
ﬂ
~NH2

N = NH, See Scheme 1 above

q }—Q_ o KOtBu. NMP | 'A/ -)\_/ © O

Y
.

B=HF
A=N,C .B=HF
A=N,CB
o
Br N —
N AN /0
Agueous NaOH, DMF N B’A O

Br
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N A Aqueous NaCH, DMF B Br 86 WD 2004/005286 PCT/ BE2003/ 000117 Anal ogous
conpounds are synthesized in the sane fashion as in the foregoing schenes
by varying the starting materials, internediates, solvents and conditions
as wll bewknemoostss those skilled in the art. s EXAVBeESritgodopd;! oW ng
exanples illustrate the present invention wthout being limted thereto.

Part A ] p. lLon.of .the c ounds eas Part B represents
t he phar%@%ﬁg?é:%écmﬁ%sx%gngﬁ{et%m%mr%l%m%%g@w ﬂ%%%?g’ﬁgm@%éﬂ’ﬁﬁ%bhnd their
respect i vagyiop thesstar@fg materials, ifteRnedR@esXsdivditsRihd donditibhs e0dal Be ¥nddm B2 R R R
1 GPRTI 'éog_s%rlllé %,tQ-d'fl uor ophenyl H 2,6-difluorophenyl HH 2 GPJN-1 CH -
2,6-difluoro e?\ 1 henyl HH 3 GPIN-2 (CH 2 6-difluoro hen | H pheny] H
H 4 GPIN-3 CHz hen ] H2 6-difluoro hen 1 HH 5 GPIJN-4 CH2 pheny] H hen 1
HH £ GEIAMPIRE phenyl H 2-choro hen | HH 7 GPIN-8 CHZ phenyl H 3-choro
hen 1 HH 8 GPIJN-9 CH phenyl H 4-choro hen| HH 9 GPIJN-11 CHZ phenyl H
2-metho hen 1 HH 10 GPIJN-12 CH2 hen 1 H 3-nethox hen | HH 11 GPIN-13 CH

pheny] Hf-foRsWigX eda@led illdsithte the present invention without being limited thereto. Part A
represent the prepartion of the compounds whereas Part B represents the pharmacological '

examples.
10
Table 8: Structures of examples and their respective codes
RS
R
NN :
! )—Y¥—R
REx™ N N
R?.
15
Entry code X Y R’ R’ R’ R [ K

1 GPRTI-8 CH, - 2,6-difluorophenyl H 2,6-diflucrophenyl H H

2 GPIN-1 CH, - 2,6-difluorophenyi H pheny! H H

3 GPIN-2 {CH;), - 2,6-difluorophenyl H phenyl H H
4 GPIN-3 CH, - pheny! H 2,6~difluoropheny} H H

] GPIN-4 CH, - phenyl H phenyl H H
6 GPIN-7 CH, - phenyl H 2-chorophenyl H H

7 GPIN-8 CH, - phenyl H 3-chorophenyl H H

8 GPIN-9 CH, - phenyl H 4-chorophenyl H H
9 GPIN-11 CH; - phenyl H 2-methoxypheny] H H
10 GPIN-12 CH, - phenyl H 3-methoxypheny! H H
11 GPIN-13 CH, - phenyl H 4-methoxypheny) H H
12 GPIN-14 {CHa)s - pheny} H phenyl H{HI
13 GPIN-15 CH; : - phenyl H 4-methyiphenyl H H
14 GPIN-16 CH; - ~__phenyt H 4~(1,1-dimethylethyl)phenyl | H H
15 GPIN-17 CH, - phenyl H 2-fluoropheny! H H
16 GPIN-18 CH, - phenyl H 3-fluoropheny! H H
17 GPIN-19 CH, - phenyl H 4-flucropheny} H H
18 GPIN-20 CH, - phenyl H 2-methylpheny! H H
19 GPIN-21 CH, - phenyl H 3-methylpheny) H H
20 GPIN-22 CH, - phenyl H 4-bromopheny! H H
21 GPIN-23 CH; - pheny! H 4-cyanophenyl H H
22 GPIN-24 CH, - phenyl H 4-(trifluoromethyl)phenyl H H
23 GPIN-25 CH, - phenyl H 5-chloro-2-thieny] H H
24 GPIN-26 CH, - _phenyl H 2-naphthalenyl H H
25 GPIN-27 (CHy)4 - phenyl H phenyl H H
26 GPIN-31 CH, - _pheny! H 4-pyridiny] H H
27 GPJIN-32 CH: - phenyl H 4-phenyl-phenyl H H
28 GPIN-33 | CH(CH) - phenyl H phenyl H H




12 GPIJN-14 CHZ s pheny) H phenyl HH 13 GPIJN-15 CHz hen | H 4-nmeth 1 hen
| HH 14 GPIJN-16 CHZ hen | H 4-(1,1 -dineth leth 1 hen | HH 15 GPIN 17
CH2 phenyl H 2-fluoro hen | HH 16 GPIJN-18 CH hen | H 3-fluorophenyl HH

17 GPIN 19woHzosmbesy| H 4-fluoro hen 1 HH 18 GPIN 2Gcgmdi@Bndort? 2-neth 1

ben 1 HH 19 GPIJN-21 CH2 phenyl H 3-nmeth hen | HH 20 GPIN-22 CHZ hen ] H
4- mm nJ H..21 GPIN-23 CHZ phenyl 4-c ano hen | HH 22 GPIJN- 24
r & J1ORINA4 |4 (GHy o dy oret 1 1 hephemyl 1 | 23 HpIlE 25 Cuiyridiwh | H H | B
5- ¢4 BD{ 3 b 2H H oV, RN %7 l’\!ﬂ’n\l!HH 2.1 H—HJ‘] |_H B ryl
GPIt S D et —hem—H-H-PEE R 33 Tor phepyriptaent o o1 H 1 57
N7 J"F(':HL iy O oS i Qoo o Ty th
GPIN532 IR BETT Tt 2H PENY H Die oo Hetil 20 gPo N 33— G h ey H Hppe:
ki [ 84 paww@g% PCT/ BEPOSISAiRldRntA1 2P Cp N 24 Grrgaiiienyt HP=pitigm 1 H
H | 305 GHJawebl CH ghenyl H 3-| | Zé-difiubroplledyl B1 G-I Ny 302 LEGARBENG] T lmNHE R
ht hal3én_;|GPEN-# | 3ZCHAPIN 37 CH? phephydvi H ¢ €l ol | [H Ha-badofddN-39] G | H
2, 637 f LuEPNenyIClY 44f| norol hen phedd H 31 GPIN- 40 ChH-bmophehyf | uof cihem | H
2. fedi i LS, 2l H 35 dpIN gmenyH 2 K- diff | noro Heswanbphidyl? 4 B-Hi [ Hubr o
heh—bB2H ;PJ'N’:'S ng’42 CH2 heln—1 1Phevhy ol el 1 1 1 3yancmpepy) 43 he# | H
3- brgpo- At H-HE 361 GPIN-4d—c- 2 | {20 H sab mwm@%_gﬁl\ F5} CH,
AT TOPIN-47 [T TCH, © ) nhenyl.a o .r%. | 3-(Biflugromethyl)phen g Hodo g
he EZﬁ ﬁm—@” [&ﬂ 1 rtcﬁ;)_l 40 \f M1 I¥I 4-b Qm phén}ﬂUUI O I‘i'i ||_|.H| 137
H H T |G/ G plienyT H 3= (h3i7aliuor OfTet iy T ek, henyl T H
‘ 44 GPIN-50 CH, - 3-fluorophenyl H 4-bromophenyl H H
45 GPIN-51 CH, - 4-fluorophenyl H 4-bromophenyl H H
46 GPIN-52 CH, - 2-fiuorophenyl H 4-bromophenyl H H
47 GPIN-53 ChH, - 2-thienyl H 4-bromophenyl H H
48 GPIN-54 CH, - 2-chlorophenyl H 4-bromophenyl H H
49 GPIN-55 CH; - 3-chlorophenyl H 4-bromopheny! H H
50 GPIN-56 CH, - 4-chlorophenyl H 4-bromaphenyl H H
51 GPIN-57 CH, - 3-pyridyl H 4-bromopheny) H H
52 GPIN-58 CH, - 2-pyridyl H 4-bromophenyl H H
53 GPJIN-59 CH, - 2-methylphenyl H 4-bromophenyl H H
54 GPIN-60 CH, - 3-methylphenyl H 4-bromopheny! H H
55 GPIN-6] CH, - 4-methylphenyi H 4-bromopheny! H { H
56 | GPIN-62 CH, - 1-naphtalenyl H 4-bromophenyl H H
57 GPIN-63 CH, - 2-naphtalenyl H 4-bromophenyl H H
58 GPJN-64 CH, - 3-methoxyphenyl H 4-bromophenyt H H
59 GPIN-65 CH, - 3-breamopheny) H 4-bromophenyl H H
60 GPIN-66 CH; - 3- H 4-bromophenyl H | H
{dimethylamino)phenyl
61 GPIN-67 CH, {CH,)y phenvi H 4-bromophenyl H H
62 GPIN-68 CH; - phenyl H 4-iodophenyl H H
63 GPJN-69 CH, - 3-iodophenyl " H 4-bromopheny) H H
.64 GPIN-70 CH, - 2-bromophenyl H 4-bromophenyl H H
65 GPIN-73 | 0-CH,-CH» - phenyl H phenyl H H
66 GPIN-74 CH, - phenyl H 3.4-dichloropheny! HI|H
67 GPIN-75 | CH=CH- - phenyl H - -.phenyl H H
. CH; L :
68 GPIN-76 CH; (CH,), phenyl H 4-bromopheny] H H
69 GPIN-77 CH, {CH,), phenyl H 4-bromophenyl H H
70 GPIN-78 CH- - 3,5-dibromophenyl H 4-bromophenyl H H
71 GPIN-79 CH, - 3-bromophenyl H 4-iodophenyl H B
72 GPIN-80 CH, - 3-bromophenyl H 4-chlorophenyl H H
73 GPIN-81 CH, CH=CH phenyl H 4-bromophenyl H H
74 GPIN-82 CH. CH,-O phenyl H 4-bromophenyl H H
75 GPIN-83 CH, CH;-8 phenyl H 4-bromopheny! H H
76 GPIN-84 CH, - 3-bromophenyl H 3,4-dichlorophenyl H H
77 GPIN-35 CH; {(CHj)s phenyl H 4-bromophenyl H B
78 GPIN-86 CH, - S5-bromo-2-thieny! H 4-bromophenyi H H
79 GPIN-87 CH, - 3- H 4-bromophenyl H H
{trifiugromethyi)phenyl
80 GPIN-88 CH, - phenyl H 4-{trifluoromethoxy)phenyl | H H
81 GPIN-§9 CH, - 2,3,6-trifluorophenyl H 4-bromophenyl H H
82 GPIN-90 CH» - 2,5-difluorophenyl H 4-bromophenyl H H
83 GPIN-%1 CH, - phenyl H 4-bromopheny] H Br
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42 GPIJN-48 CH (CH2), HH 4-bromo hen | HH 43 GPIN-49 CH- 4 id | H
4-brono hen | HH 44 GPIN-50 CH2 - 3-fluoro phenyl H 4-bronbo hen | HH 45
GPIJN-51 CH2 4-fluoro hen | H 4-bromo hen | HH 46 GPIN-52 CH2 - 2-fluoro
hen | H 4-woceaw/dagzse | HH 47 GPIN-53 CH2 - 2-thienyl gdrbsdéagmiien | HH
48 GPIJN-54 CH2 2-chloro hen | H 4-brono hen | HH 49 GPIN-55 CH2 -
3-ghl®¥r o BN |H GHhr qom henl] H phenB0 GPIN-56 CHP A4chboythen | H &- HrBnp
hen—8H I_GPJh-fsﬂgalggl57 CH 3-1id | phovl. by opp®Bny)l H H-bramplepin. 58 #Hd H D
i d % AN o fHy - 53LcRINPEsY L | o Glar W 9 pisomophanyd by Aol HoH H
H 7 oo G‘P.ﬂ Wi bl | |Ich>2” h
TCH, |

H

Kbﬂz)\;lﬁ\n 1 veij’l A hAE:L‘_'J_l 14 € I')1|\| e rﬁo AH.-J t
) \J"Bs \gg\ 2)3 I-II L -’:_[r\SE_ Ihqheﬁlyl‘iltl\:- IIUHI I T :T J eny J N kAJ.L \AI_!l_ =T, LI}
| lElBgl jNHjo( iLrSTALEN T 7903 b dNheadl ; HI [ %) 1:r “arghg—e
H {7 FNMBS CEH, Z-[Na Al en T gidn- 0T ON[0 TgTT11 H iy, -4 G o
3- netho [eem-To4l 4ehy od hen [ H Hprehl¥ GPINF 655 CHY - 3rtékogienyien 1| H 4l pno
hen T2H [@Pe®sGPIBHH6 [CH2- - B- Hidbrdphieaytophenyt H{H di ngedid am no jhan [TH6{1
GPIN-%B 7 |GPN-106]| hefiH]l H 4-br ofrp H@wprdpherylH (62 KGPJINE 68 2Ghitdghieny| H[4H gdB jhen
| M4 qSPRPIRL 5ol 13- -odo) hehflwrophayihr o Hhen)l H H-mefwipemIN- 70 8H! H

2- thr-dio |HER-108y, 4CHy onp Hen '—pﬂl’—_%?—l@,lb“ #E%LQ_CH_-MWWI H gh8n | HH H
66 Laidn-LERINA08 b g Lo phenyl % @;_Gﬁglt(gn_rﬁghemh_m H JoH A
Pll J ]

?lv- Agﬁ- ]lﬁ N L\'-‘ : M \Ii—l Ul U Lph“l r‘lr Hn[-
H phegytghmy; o p, O

—

el L T L HL
A J

I'| = P L4
IV CHAY M “El'va U S (A T T Y U !:?L’
CH? GPRENY! T DIom e T iokdphehd 9 INH 8 $H = 4%nirobletdi OTT0 IHHH tH
4- b oowo |GeIN-113H FCB,/ T [GPIN- 70 Ciluompkeh@T0 [NETH T H 4-1 a§iaoph®R | H[AH | H
101 | GPIN-114 CH, - 2-fluorophenyl H 4-(1,1-dimethylethyl)phenyl | H H
102 | GPIN-115 CH, - 1-naphtalenyl H 4-phenyl-phenyl H H
103 GPC-10 CH; - 2,6-difluorophenyl H 3.4-dichlorophenyl H H
104 GPC-11 CH, - 3-fluorophenyl H 2,4-diflugrophenyl H H
105 GPC-12 CH, - 2,3,6-trifluorophenyl H 2.4-difluorophenyl H H
106 GPC-13 CH, - 2,5-difluorophenyl H 2,4-difluorophenyl H H

PART A

5 EXAMPLE 1 - preparation of 2-(2,6-Difluorophenyl)-1(3)H-imidazo[4,5-c]pyridine

A mixture of 3,4-di;c1minopyridine (2.00 g), 2,6-difluorobenzoic acid (1 equivalent) and
polyphosphoric acid (50 g) was heated at 180°C for 4 h with stirring. Then the mixture was
cooled to ambient temperature and poured into icefwater. The resulting mixfure was
(0 - neutralized by addition of solid Na;CO;. The crude product was collected by filtration,

washed with water and dried. It was used in the next step without further purification.

Recrystallized from water; brownish crystals; mp: 189-190°C; yield: 60%; H NMR_ (200

MHz, DMSO-dg) & 13.20 (br s, 1H, NH), 9.04 (br s, 1H, 14), 8.37 (br 4, 1H, H6, J=5.4 Hz),
15 7.76-7.61 (m, 2H, H7/4*), 7.42.7.30 (m, 2H, H3’/5%).

EXAMPLE 2 - preparation of 2-Phenyl-1(3)H-imidazo[4,5-c]pyridine (GPJN-10)

A mixture of 3,4-diaminopyridine (2.00 g), benzoic acid (1 equivalent) and polyphosphoric

20  acid (50 g) was heated at 190°C for 3 h with stirring. Then the mixture was cooled to ambient
temperature and poured into ice/water. The resulting mixture was neutralized by addition of

89




72 GPIJN-80 CH 3-bronmo hen 1 H 4-chloro hen | HH 73 GPIN-81 CH CH=CH

pbenyl H 4-bromo hen | HH 74 GPIN-82 CH2 CH, - O phenyl H 4-bronmo hen | HH
75 GPIJN-83 CH2 CH -S phenyl H 4-bromo hen | HH 76 GPIJN-84 CH2 3-brom hen
| H 3, 4-diwhlemgodasn | HH 77 GPIN-85 CH2 CH2 a phenyprrrdobomim hen | H H

78 GPIJN-86 CH2 5-bronp-2-thienyl H 4-brono hen | HH 79 GPIN-87 CH2 -
4- br onoptehy NajE®y. The eridel pmdtmhwahd:olleaad by ﬂ&ra&hl NraSibdGHith Water dndhdridd. It

3- H

trlfluor 1 6-tifluoro hen | H 4-bronp hen
HH sgu%tggﬁlggﬂ’cﬂ%—?‘&??é“@‘°?ﬁ% ‘fc‘.:l;f Ry . br omo hen | HH 83 GPIN-91
CHZ phenyl H 4-brono hen | H Br 88 WD 2004/ 005286 PCTlBE2003/ 000117 84
‘OH 4-brono

GPIN- 94 H 4-carbex hen | H H 85 CPIN-95 CHZ_ phen
hen | H @’D m%ﬁ pHEMe aoyistals: BrR e Or3R°G: Yields 9695 NM@& @z CH

GPIN 100 0 e G Es ﬁ?%%%*e‘?@ NS AR A et T

4- brono REFRLHH-64-7.56 m.480 prono H)CHZ Phenyl H 4-bronp hen | H CH3 92

H

GPJN- 105 CH2 - 2-fluoro hen | H Phenyl HH 93 GPIJN-106 CHZ 2-fluoro hen |

H2-meth 1 hen | HH 94 GPIJN-107 CHZ 2-fluoro hen | H 3-neth 1 hen |

H H

95 GPIN- EXANPLE3f  upreperdtion of H(26-Mifiuordphiaeyt)-$-[(Bl6Hif@PorBRd b5 pheny]
CH3 4- br%ﬁa#wsgﬂgﬁ? %ZPRqﬁ 110 CHZ - 2-fluoro hen | H 4-phenyl - phenyl H
H 98 H 4- phenyl - phenyl HH 99 GPIN 112 CHZ

2-fluéro hen | H 4-chioro hen 1 HH 100 GPIN-113 CHZ - 2-fluoro hen |
4-10do 18R, b-iiabbrophenyl)-1(3)H-imidazof4,5-clpyridine (0.500 g) was dissolved in dry DM (5
ml) and the resulting solution was cooled to 0°C. Aqueous 50% sodium hydroxide (1.5
equivalents) was added and the mixture was stirred for 15 min. Then 2,6-difluorobenzyl
bromide (1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24
15 h at room temperature. Finally, water (50 mL) was added, the precipitate was collected by
filtration and dried to give the crude product mixture.

Recrystallized from ethyl acetate; colorless crystals; mp: 195-197°C; yield: 65%: 'H NMR

(200 MHz, DMSO-ds) 3 9.08 (br s, 1H, H4), 8.09 (dd, 1H, H6, J=6.6, 1.7 Hz), 7.82 (4, 1H,

20 H7, J=6.6 Hz), 7.63-7.46 (m, 2H, H4/4*), 7.29-7.13 (m, 4H, H3°/5/3%/5*), 5.87 (s, 2H,
CHy); MS (Bl 70 eV) m/z 357 (M", 77%), 338 (4%), 230 (11%), 127 (100%); Anal,
(C19H1(F4N;) caled.: C 63.87%, H 3.10%, N 11.76%, found: C 63.83%, H 3.15%, N 11.63%.

EXAMPLE 4 - preparation of 5-Benzyl-2-(2,6-difluorophenyl)-5H-imidazof4,5-c]pyridine
25  (GPIN-1)

Prepared as described in example 3 from 2-(2,6-difluorophenyl)-1(3)H-imidazo[4,5-
cJpyridine (0.500 g) and benzyl bromide (0.444 g, 1.2 equivalents).

30 Recrystallized from a mixture of diisopropyl ether and ethy] acetate; off-white crystals; mp:
180-181°C (degr.); yield: 30%; 'H NMR (200 MHz, DMSO-ds) 6 9.24 (br 4, 1H, H4, J=1.5
Hz), 8.25 (dd, 1H, He, J=6.9, 1.5 Hz), 7.81 (d, 1H, H7, ]=6.9 Hz), 7.60-7.33 (m, 6H,

- HAY2%3%/4%15%16), 7.26-7.13 (m, 2H, H3¢/5%), 5.71 (s, 2H, CH,).
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101 GPIN-114 CHZ - 2-fluoro hen | H 4-(1 ,1-dinmeth leth 1 hen 1 HH 102
GPIJN- 115 CHZ 1-n htalen | H 4-phenyl -phenyl HH 103 GPC-10 CHZ -
2,6-difluomhen | H 3,4-dichloro hen| HH 104 GPC- 1l CHZ - 3-fluoro hen |
H 2, 4-di f | wormdasns2bs H B 105 GPC- 12 CHZ 2, 3, 6-tri fl uorpgehanesosdi: 4-di fl uom
hen | HH 106 GPC-13 CHZ - 2,5-difluomhen | H 2,4-difluomhen | HH PART
A 5 EXAMPLE 1 - preparation

5, 4. 0t bt i ne. 5oty of 5B etk P L D i Gathin ) ana

pol yphosplmridioe £8RIN-3)50 g) was heated at 180C for 4 h with stirring. Then
the m xture was .cooled to anbient tenperature and poured into ice/water.
The resulting m xture was to neutralized by addition of solid Na2CO3. The

crudespr @ahpmtedmslembwmeﬁnmjtfﬂohar%h@m-usym;hﬂdzd{uslémﬁaﬁé (@56h gbrl ed. It
was used | | tg%i%gfurther pur| fication. Recrystal i zed

from waté’i‘, ; libenpglsis).yi el d: 60% ' H NMR (200 Mz,
DVSO- d6) S 13. 20 (br s 1H NH), 9.04 (br s, 1H, H4), 8.37 (br d, 1H Hs,
J=5.4 Hz 15}?]276761 (m 2H, H7/4'), 7.42-7.30 (m 211, H3'/5'). EXAVPLE
2 - pr epé?‘é{ﬁtﬂ e from ph grixtire) ofagisoprop i asthir 425 -l grd @ihyk aqette I&ﬁolm)L),A

m xture Il o) : and
o s b4 SoEpT s s gl M GUBE Bsh 1AL B0L), 0
Then it nelHi#A254d3 (D03l oursakD! i 1H{Hyde6 8f L Hz)amazpdmﬂeﬂn F60

2004] 00598 BeTHe3b0 oot "B B St S AR BHhcct “ves col I ect e

by filtration, washed with water and dried. It was used in the next step

i t hout ficat |Jized f ter: off-whit
o ot XA RSBl e Sl A L TSt S € . 05 (o,

1H, H4, J=1.0 Hz), 831(d 1H H6, J=5.4 Hz), 828817(m 2H, arom H),

7.64-7.5 t

7. Co 1 bt BpHERGTe 5. i, Lo oSG 14 -ridine (0.500
i mi daz o[ hdbesdydyoird 5(2 RT3 eghvaldits).

2-(2,6-D fl uorophenyl)-1( )H-| nl i dazo[4 5-c] pyridine (0.500 g) was

dissolved in dry DVF (5 m) and the resulting solution was cooled to OC
Aqueous ﬁ&%s@l%@ Mdiy @r fxinde c(fldiéopropyl ether (25 mL), ethyl acetate (50 mlL) and

methanol (4 mL); colorless crystals; mp: 214-216°C; vield: 33%; 'H NMR (200 MHz,
20 DMSO-de) 8 9.09 (d, 1H, H4, J=1.4 Hz), 8.40-8.33 (m, 2H, arom. H), 8.18 (dd, 1H, Hs,
=6.9, 1.4 Hz), 7.73 (d, 1H, H7, J=6.9 Hz), 7.52-7.32 (m, 8H, arom. H), 5.66 (s, 2H, CH,).

EXAMPLE 7 - preparation of 2-(2,6-Difluorophenyl)-5-(2-phenylethyl)-5H-imidazo[4,5-
c]pyridine (GPJN-2) ‘

25
‘Prepared as described in example 3 from 2-(2,6-difluorophenyl)-1(3)H-imidazo[4,5-
¢]pyridine (0.500 g) and 2-phenylethyl bromide (0.480 g, 1.2 equivalents).

_ Recrystallized from a mixture of diisopropyl ether (50 mL) and ethyl acetate (40 mL); off-
30  white crystals; mp: 184-186°C (degr.); yield: 14%:; 'H NMR (200 MHz, DMSO-dg) 6 9.02 (br
d, 1H, H4, J=1.4 Hz), 8.09 (dd, 1H, H6, J=6.7, 1.4 Hz), 7.74 (d, 1H, H7, J=6.7 Hz), 7.60-7.45
(m, 1H, HA), 7.34-7.12 (m, 7H, H3*/5'/2%/3*/4*/5/6%), 4.74 (t, 2H, N-CH,, J=7.4 Hz), 3.26

~ (t, 2H, CH,, J=7.4 Hz).
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equi val ents) was added and the m xture was stirred for 15 min. Then

2,6-di fl uorobenzy] bromde (1.2 equivalents) was added portionw se and the
resulting mxture was stirred for 24 15 h at roomtenperature. Finally,

wat er (50 wio)2omaws2aelded, the precipitate was col | ect eediyprédshbdipt | on and
dried to give the crude product m xture. Recrystallized fromethyl acetate;
colorless crystals; np: 195-197C, yield: 65% 'H NVR (200 MHz, DvSO d6) 8
9.08 (br_s, 1H, 144), 8.09 (dd, 1H H6, J=6.6,1.7 Hz),.7.82 (d, 11-1, 20
H7, J=6. EXAMPLE; 853 7pmpargtion o4 2-Rhenyl.5-§3-phenyipopyD-5H imidazqld, Spedpyrine 3+ / 5 ) |
5. 87 (s,g@ij,QjZ); M5 (BI, 70 eV) mz 357 (W 77%, 338 (4%, 230 (11%,
127 (100%; Anadl. (G 9H, 1F4N3) calcd.: C 63.87% H 3.10% N 11.76%
found: C 63.83% H 3.15% N 11.63% EXAMPLE 4 - preparation of

5- Benzyl p2- : Y= NNe ) L clpyriadd : 1)

Pr epa% edP%ga(rgde gs C ?%%ggédﬁ%fkg{%ﬁ% Feﬁgﬁ][%%%ﬁﬁ ﬂ3)§1 &LH&BE{Q aﬁyﬂ& @%%

2- (2, 6- dénduobrophcrptienyipopind (0.8 ta A ejubvalenispyr i di ne (0. 500 g) and benzyl
brom de (0.444 g, 1.2 equivalents). 30 Recrystallized froma m xture of

dii sopropyl ether and ethyl acetate; off-white crystals; np: 180-181 C
(degr .) ; Rydrystadlized (Bdm ‘a iR ¢f2diBoprbiay] <BBEQ TIML) Snd Bl {detated(7 thH); dfl, J=1.5

Hz), 8.25 (dd, 1H H6, Jz6.9, 1 5 : =Q.

7. %30- 7. 3%hily gy ‘éﬁ,mp‘ﬁi"%zgy%d?-zﬁ‘%"hﬁw (3&‘&‘%&%" @S&% Eik;s’%ké" ﬁ?%“f’ 5.71
(s, 241, £12) Hz09.400. 204 /280 2r8H HY T B 3H0 881 16.8, EW@L. LF.7% (d, meppration
of 5-[(2,6-Difluorophenyl)methyl]-2-phenyl -5H-im dazol 4, 5- 0;7De/r|d| ne
(GPIN- 3) 7 & 4ot - sy &8k ATome &1); fr @x@zréﬁ’eN‘é:ﬁzr &th2 He), 2.65-2.57 (m, 2H,

2- phenyl CI]L(,)3Q. _'Q_qig%ﬁ’zg[[,@}'ﬁi).c] pyridine (0.500 g) and 2,6-difluorobenzyl
bronide (0636 g, 1.2 equivalents). Recrystallized froma nixture of
di i sopropyl ether (25 nL) and ethyl acetate (60 nL); <colorless crystals;

np: 214- o1 & d: 0h 0 B 91 10

Th 114) SR Y i SRS i penlfRe Rt St 2
(d, 1H, ¢pyridinedGPINGR), 7.63-7.37 (m 4H, arom H), 7.30-7.16 (m 2H,
H3'/5), 5.81 (s, 2H, CH2). EXAVPLE 6 - preparation of

5- Benzyl - 2- phenyl - 5H i m dazo[ 4, 5-c] pyridine (GPIJN-4) 15 Prepared as

descri beRreparedeasndgskrbed ifireaamile 3hiony [2-phes)iH(3 )M iddadab4, Belpirime (306 €)0. 500 )

o e OIS0 R20 Booh 2 SR o), SoerveLallped froma
(4 m); colorless crystals; np: 214-216C;, yield: 33% 1H NVR (200 MHz,
20  Recrystallized from a mixture of diisopropyl ether (25 mL) and ethyl acetate (65 mL);
colotless crystals; mp: 224-225°C; yield: 52%; 'H NMR (200 MHz, DMSO-dg) & 8.99 (d, 1H,
H4, J=1.6 Hz), 8.40-8.33 (m, 2H, arom. H), 8.10 (dd, 1H, He, J=6.7, 1.6 Hz), 7.75 (d, 1H, H7,
J=6.7 H_z), 7.59-7.34 (m, 6H, arom. H), 7.18-7.12 (m, 1H, arom. H), 5.80 (s, 2H, CHa).

25 EXAMPLE 10 - preparation of 5-[(3-Chlorophenyl)methyl]-2-phenyl-5H-imidazo[4,5-
c]pyridine (GPIN-8) ’

Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo[4,5-c]pyridine (0.300 g)
and 3-chlorobenzy] bromide (0.379 g, 1.2 equivalents).
30
' Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (27 mL);
colorless crystals; mp: 210-212°C; yield: 54%; 'H NMR (200 MHz, DMSO-dg) 8§ 9.12 (d, 1H,
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20 DMSO-d6) S 9.09 (d, I, H4, J=1.4 Hz), 8.40-8.33 (m 2H, arom H), 8.18
(dd, IH, H6, J=6.9,1.4 Hz), 7.73 (d, | H H7, J=6.9 Hz), 7.52-7.32 (m 8H,
arom H), 5.66 (s, 2H, CH2). EXAMPLE 7 - preparation of
2- (2, 6- D fWwoasybs2ry/| ) - 5- (2- phenyl et hyl ) - 5H- i mi dazo[ 4, pereEbiyosndine
(GPIN-2) 25 Prepared as described in exanple 3 from
2-(2, 6- dumue:nemgrsm)&sb(@bhléfbﬂlaﬂ?[s‘bo?ad,cihpﬁk' 1%911 &@Pﬁ

arl i~Z’e Tom a

2- phenyl e} hy 490 , 1.2 equi'val ent cr S

mi xt ur e 0" c?lilg 785@5% "btﬂﬁb?m(liéﬁ)rﬂ_@ﬁ(ar?di Ethy| acet ate (40 nL); off- 30
white crystals; np: 184-186C (degr.); yield: 14% 'H NVR (200 MHz, DWVBO d6)
59.02 (hr., d, 1H H4, J=1.4 Hz), 8.09 (dd, 1H, He6, J6714Hz)774(d
1H, Hr7, JEXAMPLE )11 7. 60reparation (off 5-{(MCiétopheniil)BethyT)-1-phenyl- 5 inidazo[4,5-
I—l3/55/2‘3/]1§3,r{dfﬁ 9) 4.74 (t, 2H, N-CH2, J=7.4 Hz), 3.26 (t, 2H CH2,
J=7.4 Hz). 2004/ 005286 PCTBE2003/000117 EXAMPLE 8 - preparation of
2- Phenyl - 5- (3 phenyl propyl) 5H i m dazo[ 4, 5-c] pyridine (GPIJN-14) 5 Prepared

as descri j m dazo[ 4, 5-c] pyri di ne (0.300
g) and 114? roérﬁl&S?-é?cElg pr Sp& E]egfi}é g‘ﬁ‘ﬁ‘y f&;fé‘ﬂ{‘i‘%‘i ‘ﬁlwdmRé@ﬁ%g)al li zed

froma mandﬁmlalomberdwlciﬂqmdemmmhereq@;{ﬁeﬁ{h)) and ethyl acetate (7 nL); off-

white crystals; np: 44-46C, yield: 44% 1H NWMR (200 WHz, DWVMSO-d6) S 8.95

(d, 1H, H4, 10 J=1.4 Hz), 8.40-8.33 (m 2H, arom H), 8.09 (dd, IH, H6

J=6. 801. Rebigjtallized7forhich mbbtur Hde 7
84 (t, 2H |\E CHZe 01(71 2 Hz ° Hboﬁogyl%nﬁr (EOH%) mﬂ@e&gp 5.&%‘3 %‘O@w‘? 2H
cH2) . ExERlprless grys tafé,rrgg,g,l L %,C yield: 55%; ! NMR(ZOOMHZ DMSO-dﬁ)B 9.09 (d, 1H,

o L (2- Oty Py A0 5y ok, R0 RGN £ T AE5R] e, 1 53e5] PH 115, PO )

Prepared_as described. in exa

2- pheny! FIA3HAL 7-A2-d4P &PAﬂ&ﬂe‘,QIpyl'Dtﬂﬁﬁés,Zlﬂi,Gﬂw g) and 2-chl orobenzyl

chl ori de (0 297 g, 1.2 equivalents). 20 Recrystallized froma m xture of
dii soprogé ether (25 nlL) and ethyl acetate (65 nlL); colorless crystal S;

- LR &P d: medration] MVR{(R2AEhdyphenBYREMGRD phe 1990inflaacbhs. ¥,
J=1.6 Wa]fﬁ?dlé?g@éjﬁ%é rn 2H, arom H), 8.10 (dd, 1H, He, .7, 6 Hz) ,

7.75 (d, 7 Hz), 7.59-7.34 (m 6H, arom H) 718712(m 1H
arom H), 5.80 (s, 2H, CH2). 25 EXAMPLE 10 - preparation of

5-[(3- %r%a?@ci] gsnXés?:n%%Equlel:éngﬁlg Ige#glm 2§p|ill-er|1yrln 1?3%H—1£mdazo[4 S-c]pyridine (0.300 g)
and 2-methoxybenzy! chloride (0.288 g, 1.2 equivalents).
20
Recrystallized from a mixture df ditsopropyl ether (10 mL) and ethyl acetate (30 mL);
colorless crystals; mp: 182-184°C; yield: 60%; 'H NMR. (200 MHz, DMSO-ds) § 8.94 (d, 1H,
Ha, J=1.6 Hz), 8.39-8.32 (m, 2H, arom. H), 8.08 (dd, 1H, H, J=6.7, 1.6 Hz), 7.69 (d, 1H, H7,

- J=6.7 H2), 7.51-7.29 (m, SH, arom. H), 7.10-6.94 (m, 2H, arom. H), 5.61 (s, 2, CH,), 3.84
25 (s, 3H, OCHj).

EXAMPLE 13 - preparation of 5-[(3-Methoxyphenyl)methyl]-2-pheny1-5H-inﬁdazo[4,5-
c]pyridine (GPJN-12)

30  Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo[4,5-c}pyridine (0.300 g
- and 3-methoxybenzy] chloride (0.288 g, 1.2 equivalents).
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c]pyridine (GPIJN-8) Prepared as described in exanple 3 from
2- phenyl - 1(3)H i m dazo[ 4, 5-c] pyridine (0.300 g) and 3-chl orobenzyl brom de
(0.379 g, 1.2 equivalents). 30 Recrystallized froma m xture of diisopropyl °
et her (10 wbhyommds2&t hyl acetate (27 nlL); colorless crpy;&,tga;[z@m@m
210-212C;, yield: 54% 1H NWR (200 MHz, DMSO-d6) S 9.12 (d, 1H,

2004/ 00526 E 75 ,
8.20 (dd, %Rﬂ%ﬁ %@,233{79?9@;3 fhﬁmprbg’ll %hé#i 0 ’E{?}%%"‘g g’%%@% &y 38 (m
7H, ar om°°1P6 éss 55’%15(@? léFlrISB:F@)vwlcE HENMR (Zoﬂd\ﬁﬁramsomocﬁs; 10 (d, 1H,

o L(4- Crlka panemy| JREE1RY - 21 0RSRAD: OHF 141 1238, 9:7, & BLPYAA LR K5PON 9

Prepared as descri I n-eXxa

2- pheny! J1¢.358), 17@682270@4 45L, ellow H)AT. 16,69 (BOTH,Grom ANy 54148 2L TheN2Ys

chl oride{ ?H % g .2 equivalents). 10 Recrystallized froma m xture of
dii soproé)y ethet” (10 nl) and ethyl acetate (24 mL); colorless crystals;
np: 211-212C;, yield: 55% 'H NWR (200 MHz, DMBO-d6) 8 9.09 (d, 1H,  H4,

J=1.5 szfﬁwﬁ 33 (m 2H, arom H), 8.17 (dd, 1H H6, J=6.9, 1.5 Hz),
7.73 (d, J=6.9 Hz), 7.52-7.40 (m 7H, arom H), 5.66 (s, 2H, CH2).

15 EXAMPIpkepardtion [f ep 4M¢mcyplﬁen Dmethyl}-2-phenyl-5H- -

5-1(2- I\/b}i;oxyphenyl )ﬁet hyl]-2-p gnyl ygEI—I-pl mydggolfrﬁdaz [45 dg)m |en(gG%J§DJN- 11)
Prepared™ds described in exanple 3 from

2- phe@yl - 1(3) Hi m dazo[ 4, 5-c] pyridine (0.300 g) and 2-nethoxybenzyl
chloride_ (0.288 g, 1.2 equivalents). 20 Recrystallized froma m xture of
di i sopr o%%l’ar@(?'?e eseringd ip example St figm 2anhenyltl63)EHBitiddzp[4,5-Joyritinec@300rgy st al s

182- DVBO-d6) S 8.94 (d, 1H, H4,
e Hz%ﬁqqnetuélgb%zzy%%n%“élﬁ% %hﬁ%%gm%‘ﬁg (dd, 1?4 He, J= Es 7.1.6 H).

7.69 (d, 1H, H7, J=6.7 Hz), 7.51-7.29 (m 5H, arom H), 7.10-6.94 (m 2H,

S;ggqar :%Illegn S%'Tihzwf&(o%ﬁﬁ/e&ﬁoxypgeny pf(r%?g %%F ?@Bﬁr_@"%’ %E\g(AWtafﬁz i

<2:] pKii d:wéoﬂgmal@)np%lmmﬁﬁrﬁddﬁ@%‘i Hgmg%g@ba mxpmkﬁdﬁﬁi %@ga, |
en e et hoxybenz
Ch}oo“ éeH%g ])Zgglzg%Q§Zﬂ%I ﬁ(]a%mgw 1600 TR0HE) 1=63 1 s T 70 (K H?y
~ J=69Hz),7.51-7.37 (m, 5H, arom. H), 6.99-6.92 (AA’BB*, 2H, arom. H), 5.57 (s, 2H, CHy),
3.73 (s, 3, OCH;).

20 EXAMPLE 15
preparation of 5 -{(Z-Memylphenyl)methyl}-2-phenyl-SH—h'rlidazo[fl,S-c]pyridine (GPJN-20)

Prepared as described in example 3 from 2-phenyi-1(3)H-imidazo[4,5-c]pyridine (0.300 2
and 2-methylbenzyl chloride (0.259 g, 1.2 equivalents).

25
Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (44 mL);
colorless crystals; mp: 223.224°C; yield: 60%:; 'H NMR (200 MHz, DMSO-dg) 3 8.93 (d, 1H,
HA4, J=1.6 Hz), 8.41-8.33 (m, 2H, arom. H), 8.04 (dd, 1H, H6, J=6.7, 1.6 Hz), 7.75 (4, 1H, H7,

J=6.7 Hz), 7.53-7.15 (m, 5H, arom. H), 6.92 (br d, 1H, arom. H, J=7.0 Hz), 5.73 (s, 2H, CH),
30 2.32 (s, 3H, CHj).

EXAMPLE 16
. preparation of 5-[(3-Methylphenyl)methyl]-2-phenyl-5H-imidazo[4,5-c]pyridjne (GPIN-21)

94




93 WO 2004/ 005286 PCTBE2003/000117 Recrystallized froma m xture of

dii sopropyl ether (10 nL) and ethyl acetate (23 niL); colorless crystals;
np: 157-158C; yield: 62% 'H NWVR (200 Mz, DVMSO-d6) 8 9.10 (d, 1H,  H4,
J=1.7 Hz),wB.2004085283 (m 2H, arom H), 8.18 (dd, 111, pd@mrdiSedhiirl- 7 Hz),
7.72 (d, 1H, H7, J=6.7 Hz), 7.52-7.27 (m 4H, arom H), 7.10-6.89 (m 3H,
arom H), 5.61 (s, 2H, Cd-12), 3.75 5 (s, 3H OCH3). EXAMPLE 14
preparation of

5 (4 MetiRpRiFA HE iprorhed hyeppmplephéiog 2 ghect il @it ifida{epnidha 0 @GN 13)
repar, 185 : .

2- phen;F/)I a%?%—)%f_eh m g%”%%?ﬁ“@é’?é@?ﬁaﬁq}%{?g%o g) and 4-net hoxybenzyl

chloride (0.288 g, 1.2 equivalents). Recrystallized froma m xture of

dii d et.hyl t at 31 m), 15 | or |

cryat o1 oS 539 Lol o R i (B BLNE ctesely (8 307 (d

15 Y g 70 e T B g M DS g0 ot 60 02

(i B8 L B e St 21 giom H 103, 155 i 1401, 131 )P, 1BOHEANPLE

15 pr epat=<d.7 HB), 052-7.14 (m, 7H, arom. H), 5.61 (s, 2H, CHy), 2.29
5-[ (2- Met hyl phenyl ) net hyl ] - 2- phl-(Ia)nyI - si—l—i m dzz%’zo[ 4(,8’53-%]05-{#? di ne (GPJIN-20)

Prepared as described in exanple 3 from

2- phegpy! EX6GRYHE m dazo[ 4, 5-c] pyridine (0.300 g) and 2-nethyl benzyl

chloride (0.259 g{, 1.2 equivalents). 25 Recrystallized froma m xture of

di i sopr opYaraEtieRet i bMethy nheeymetipl]-2phenl HH-{miflazd[d,5-c]pytitine (GRIN-L3)y st al s;
np: 223-224C; yield: 60% 'H NVR (200 MHz, DVMBO d6) 8 8.93 (d, 1H, H4,
J=1.6 Hz), 8.41-8.33 (m 2H, arom H), 8.04 (dd, 1H, H6, J=6.7, 1.6 Hz),
7.75 (d,Prepared p7desciihed iff expriple 3. f58n 2-phbnylh(3)EHmidezof#) 5-¢fpyridned@.300rg) d, 1H,
arom 1 sl Rduzy tbhal 281 1 Skvatent§, 2 32 (5 31 O) . BXAWRLE 16

5-1 (8 Met hyl phenyl ) net hyl ] - 2- phenyl - 5H i m dazo[ 4, 5-c] pyridine (GPIJN-21) 94

WO 2004/ Qé%?}%%ﬁizgggo%lzg On%:))’c{u?'g (c))% ]dzisopropyl ether (10 mL) and ethy! acetate (32 mL);
colorless crystals; mp: 206-208°C; yield: 57%; 'H NMR (200 MHz, DMSO-dg) 8 9.07 (d, 1H,
H4, J=1.5 Hz), 8.39-8.32 (m, 2H, arom. H), 8.15 (dd, 1H, H6, J=6.7, 1.5 Hz), 7.71 (d, 1H, H7
J=6.7 Hz), 7.52-7.17 (m, TH, arom. H), 5.60 (s, 2H, CH,), 2.28 (s, 3H, CHj).

2

20
EXAMPLE 18
_ preparation of 5-[(2-Fluorophenyl)methyl]-2-phenyl-5 H-imidazo[4,5-c]pyridine (GPIN-17)

Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo[4,5-c]pyridine (0.300 g)
25 and 2-fluorobenzyl bromide (0.349 g, 1.2 equivalents).

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (37 mL);

colorless crystals; mp: 209-211°C; yield: 67%; "H NMR (200 MHz, DMSQO-dg) & 9.01 (br s,

1H, H4), 8.41-8.33 (m, 2H, arom. H), 8.06 (dd, 1H, H6, J=6.8, 1.6 Hz), 7.74 (d, 1H, H7, J=6.8
30 Hz), 7.52-7.21 (m, 7H, arom. H), 5.76 (s, 2H, CH,).

EXAMPLE 19
preparation of 5-[(3-Fluorophenyl)methyi}-2-phenyl-5H-imidazo[4,5-c]pyridine (GPIN-1 8)

85




Prepared as described in exanple 3 from

2- phenyl -1(3)H i m dazo[ 4, 5-c] pyridine (0.300 g) and 3-nethyl benzyl
chloride (0.259 g, 1.2 equivalents). 5 Recrystallized froma m xture of
di i sopr opywoetdsns2$4610 nl) and ethyl acetate (15 nl); pe@lgRbdogasm1GrYystals;
np: 183-185C;, yield: 46% 'H NVR (200 MHz, DMSO-d6) S 9.08 (d, 1H, H4,
J=1.5 Hz), 8.40-8.33 (m 2H, arom H), 8. 16 (dd, 1H, H6, J=6.7, 1.5 Hz),

225 (s, %%ﬂ%ﬁé)de&“@ Ll S T pansnt 6&?%?’“1‘1320[4 N A

5- [ (4- Metehy Bfliervpenzpidirbidk (@343he Ny equivalefisdaz o 4, 5- c] pyri di ne (GPIN- 15)
Prepared as described in exanple 3 from
2- phenyl -1(3) H-i m dazo[ 4, 5-c] pyridine (0.300 g) and 4-nethyl benzyl

~chlorisde F(c&yé’tﬁmz@t fr&m2a ﬁﬂﬂuréabfeﬂiis% ropﬁSe:B@IC(m%Ej bhd %ﬁlgglr Bifed ng-’gu o yfs tealofs

di i soprop ether and eth tate
r ap: zoecéeé?fscvﬁ S ém?wmm&ogmpm@d@mm@m H4,

J=1.5 Hzm,ﬁ:lisﬁﬂg) ,_

7.71 (d, _1H H7. 8 é@([g’)&ﬂ %&?H)F%%O?j gr%ﬂliﬁz) 7R li:‘ ?‘%H CHR) |
2.28 (s, J%ﬁ-l?H@iﬂ@)S zié @} e 1), 5163 (2B CBy. of

5-[(2- Fl uorophenyl) met hyl | - 2- phenyl - 5Hi m dazo[ 4, 5- c] pyri di ne (GPIN-17)
Prepared _as described in exanple 3 from

2- phéty| EXAYHLE 26 dazo[ 4, 5- c] pyr| dine (0.300 g) 25 and 2-fl uorobenzyl

brom de 1. | 1i.zed froma m xture of

di i sopr o%pﬁpééia I%fs [{%F #Op %ﬂ’é@ﬁ%‘fgﬁl 34?8475“‘]?6,‘611‘8? (@Y-Byst al s:
; 209 211 C y|eId 67% HNI\/R(ZOOM—IZ DI\/ISOdG) 8 9.01 (br s, 1H,

H4) , 1H, . Ho6, 6.8, 1. 74 (d,

lH H7, 4%‘9%"%‘;’ “%gésﬁﬁzlj"'d i eéakml%‘e élfr?‘th E‘%ﬂnyla]r(&ﬁ inyilazopd, Sr@prdeE@;O@lﬂ) (

EXAMPLE ard 4aftepeticatyil oliloide (0.267 E 1.2 equivalents).

5-[(3:- Fl uorophenyl ) net hyl ] - 2- phenyl -5Him dazo[4 S-e]pyridine (GPIN-18) 95

WO 2004/ 005286 PCT/ BE2003/000117 Prepared as described in exanple 3 from

2- phenyl R, et febaz Q[ s f brom de
(0p349y éd—,&}z edgw val eLt ﬁ?%ﬁfﬂ@éfeﬁigg %}Lgm a n@t%c?%&oa@dﬁgopropyl

et her (1?9 logless Gyidpls mpy PO @neel(isﬂlﬁ"/ﬁrLﬂNl\dadlzkasDMSﬁsdalag11r(ﬁ,1}228 230C;
yield: Saat=1 VR o308 i r, IR kT 18708 M Y=6¥ 1.7 102), 7.73 (0, 1, 17,

J=6.8 Hz), 7.61-7.37 (m, 5H, arom. H), 7.30-7.18 (m, 2H, arom. H), 5.64 (s, 2H, CH,).
20

EXAMPLE 21

preparation of 5-[{4-(1,1-Dimethylethyl)phenyl] methyl]-2-phenyl-5 H-imidazo[4,5-c]pyridine
(GPIN-16) '

25 Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo[4,5-c]pyridine (0.300 g)
and 4-zert-butylbenzyl bromide (0.419 g, 1.2 equivalents).

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (23 mL),
colorless crystals; mp: 213-215°C; yield: 49%; 'H NMR {200 MHz, DMSO-dg) 8 9.07 (d, 1H,

30 H4, J=1.6 Hz), 8.39-8.33 (m, 2H, arom. H), 8.17 (dd, 1H, H6, J=6.7, 1.6 Hz), 7.71 (d, 1H, H7,
J=6.7 Hz), 7.53-7.35 (m, 7H, arom. H), 5.61 (s, 2H, CHy), 1.24 (s, 9H, (CH3)3).

EXAMPLE 22

96




H4, J=1.5 Hz), 8.41-8.33 (m 2H, arom H), 8.20 (dd, 1H, H6, J=6.7,1.5 Hz),
7.74 (d, 1H, H7, J=6.7 Hz), 7.52-7.15 (m 7H, arom H), 5.67 (s, 2H CH2).
10 EXAMPLE 20 preparation of

5-[ (4- Fl uowoptwmnydzgeret hyl ] - 2- phenyl - 5H-i m dazo[ 4, 5- c] piriehddSedoF N 19)
Prepared as described in exanple 3 from

2- pheny!| pldngbdibi ot 387 )i Lyl fhRmny/|

chl ori depgeg. 267 g, q?%%%&%?’%%%ﬁ%@ﬁﬁ%?ﬁ?%@gé yélérhg%(a m x2 ure of

di i sopropyl ether (10 nmL) and ethyl acetate (19 nL); colorless crystals;

np: 205- o4 Yd q - 0 . S0 ’ (d o H4,
J=1.7 m?’?&%dﬁé- g%s%ébe(é ﬁ{{ eﬁﬁ?blgrlysfﬁq&ﬁ %;)‘?Hgggllléi 3?%‘% ga%ﬂ%@?%dé‘? @;3}).5< Prz) |

7. 73 ( d,andi4-bremobengy dragnify §0.461 g51.2 Bq@valénty). S5SH, arom H), 7.30-7.18 (m 2H,
arom.H), 5.64 (s, 2H, CH2). 20 EXAMPLE 21 preparation of

5-[[4-(1,1-Di et hyl et hyl ) phenyl ] met hyl J- 2- phenyl - 5H-i m dazo[ 4, 5-c] pyri di ne
( GRPIN- 16RecpBtabized dropd aamixties of i diisehropy! edmmgl e nd )f andnathy] acetate (26 mL);

2- phenyl - H-i mid - i di 4-tert-butylb |

b b o b rS BT DAY B b n3fie Ao ABR DA DRS Sernr

di i sopr oy, |H4918$140-8.43.Gn,/BE), avitd FOLIVA (daC8, M6eT4628 115els), 7.¢33{§OI111,€I§75, jsgystals;
p: 21&;%55%6 élsgld:,lh%:’/g "H NVR (200 Mz, DVSO-d6) 'S 9. ’7&, 1H"~ 30 H4,
J=1.6 2), 355858 (44 Rby 2By qromy Ky 524737 ¢my 51, agem. E5.6446, 2H=GH, 1. 6 Hz),
7.711(d, 1H, H7, J=6.7 Hz), 7.53-7.35 (m 7H arom H), 5.61 (s, 2H CH2),

1.24 (s, 9H (CH3)3). EXAMPLE 22 96 WO 2004/ 005286 PCTBE2003/ 000117
pr epar atﬁm E§3[ (4- Bronmophenyl ) net hyl ] - 2- phenyl - 5H 1 m dazo[ 4, 5-c] pyri di ne

(GPIN- 22 Sy | e | e X - . .
2 pheny | DT P ol SRR By iy T poniele (GPINIR 1 o e
(0.461 g, 1.2 equivalents). 5 Recrystallized froma mxture of diisopropyl
et her ( . ag 6 X rhes rystals; . 212-214C,
vi ol d: - 405t ARt on BRENALR e antony EBHA RS Sy 00675 55 (1m
2H, ®r orand WhbrorBomethyidhenzonittile K 362)g; 6. 28quivalentslz) , 7.73 (d, IH, H7, J=6.8
Hz), 7.64-7.58 (AA BB, 2H, arom H), 7.52-7.37 (m 5H, arom H), 5.64 (s,
2H, CH2). ,

. Recrystallized twice from a mixture of diisopropyl ether (10 mL) and ethyl acetate (25 mL);

pale orange crystals; mp: 93°C (degr.); yield: 34%; 'H NMR (200 MHz, DMSO-dg) 8 9.10 (d,
1H, H4, J=1.5 Hz), 8.40-8.33 (m, 2H, arom. H), 8.18 (dd, 1H, H6, J=6.9, 1.5 Hz), 7.91-7.85

20 (AA’BBY, 2H, arom. H), 7.75 (d, 1H, H7, I=6.9 Hz), 7.61-7.55 (AA’BB*, 2H, arom. H), 7.52-
7.37 (m, 3H, arom. H), 5.77 (s, 2H, CH,).

EXAMPLE 24
preparation of 2-Phenyl-5-[[4-(trifluoromethyl)phenyljmethyl]-5 H-imidazo[4,5-c]pyridine
25 (GPIN-24)

Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo{4,5-c]pyridine (0.300 g)
and 4-(trifluoromethyl)benzyl bromide (0.441 g, 1.2 equivalents).

30  Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (20 mL);

colorless crystals; mp: 230-232°C; yield: 50%; '"H NMR (200 MHz, DMSO-dg) 6 9.12 (d, 1H,
H4, J=1.6 Hz), 8.40-8.33 (m, 2H, arom. H), 8.19 (dd, 1H, Hs6, J=6.9, 1.6 Hz), 7.81-7.73 (m,
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10 EXAMPLE 23 preparation of
4-[ (2-Phenyl -5H i m dazo[ 4, 5-c] pyri di n-5-yl ) nmet hyl ] - benzonitrle (GPIN- 23)
Prepared as described in exanple 3 from

2- phenyl - 1¢8)bbsioni8@zo[ 4, 5-c] pyridine (0.300 g) 15 angrmE2003/000117
4- br ononet hyl - benzonitrile (0.362 g, 1.2 equivalents). Recrystallized tw ce

froma m 3H,WremOoH), didsspRy ther )& { acet at 5 );
pal e oran(gﬁ crys{{)al s; np: 938%’%3(3’ eg’r?§%'%ﬁr53%4%%%@2%gwﬂ:
DVSO-d6) @H9: 10 (d, 1H, H4, J=1.5 Hz), 8..40-8.33 (m 2H, arom H), 8.18
(dd, 1H, H6, J=6.9, 1.5 Hz), 7.91-7.85 20 (AA BB, 2H, arom H), 7.75 (d,
1H, H7, J=6.9 Hz), 7.61-7.55 (AA'BB', 2H, arom H), 7.52- 7.37 (m 3H,
arom H) ERAMPLESS 2H CH2). EXAMPLE 24 preparation of

2- Phenyl - & s(triflyoro henyl I.met.hyl ] - 5H i m dazo[ 4, 5- c] pyri di ne
25 (GgJ N- 2§ir%;0%par ed as %@%’%ﬁ;}pﬂﬁn@%mﬁﬁ- 'Bheflyloﬁ#'"mdm[“ﬁ'clpyﬁgim
2- pheny| by@m¥hotids (@IS BHCH] pyri di ne (0.300 g) and

4-(trifluoronethyl)benzyl brom de (0.441 g, 1.2 equivalents). 30
Recrystallized froma m xture of diisopropyl ether (10 nL) and et hyl

acet at e (@80ngrb) 5-(4-cldbrrl -2 B B-imidRz e (b AL.6y % ! MR (200
MHz, Dwsg%g)df 9, 1%8%’3?*?3 pm? J_:1.6_r‘|}z[‘)2’,§g1§%§%i? 8.(%%&3%“’ g,‘ﬁsé‘r’lg'%dn\l H),(
8.19 (dd." THUPCroneadans (15 mk) apdto this solutionawas agiled w equivalgn of BO5ES6in
PCTBE200&ie@GDatha). Str 23HoaR) irfite@Do s BBt - ) o 7f0,53-7. 38
(m 3H, a)g& (g)) 5, 7r8 S tng:%rem%-lZ) ) ZSE%%R/%@@%“%%&Z@%@%@%?JA

5- [ (4- ChP gb% hshlomst @qﬂcswp%ﬁmmnm@am.n, 5-c] pyri di ne

hydrochl oride (GPIN-9 x HO) 98 ng of

5- (4-chl gro-benzyl) - 2-phenyl - 5H i mi dazo[ 4, 5-c] pyridine {GPIN-9) were
di ssol veBXAMPI 26 di chil or onet hane (18 ML) and to this solution was added

one equi i T r HG < [ B s diethyl .ether), After_ 2 hours the

pr eci pi t\gt?éggl%gglpggl I (%:t&ie%ék dog ﬂ%llgqufn ﬁ’iyﬁ' '@?ﬂﬂaﬁ'&%[ﬁﬁbwﬁ’/&GﬁW‘t he

hydr &hl ®i de; col orless crystals; np: 147-148C (degr.). EXAMPLE 26
preparation of

5-1(5-Chl oro-2-thi enyl)nethyl]-2-phenyl -SH i m dazo[ 4, 5-c] pyridine (GPIN- 15
25) Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo[4,5-c]pyridine (0.300 g)

and 2-chloro-5-chloromethyl-thiophene (0.308 g, 1.2 equivalents).

20 Recrystallized from a mixture of diisopropy! ether (20 mL) and ethy] acetate (50 mL); off-

white crystals; mp: 215-216°C; yield: 39%; 'H NMR (200 MHz, DMSO-ds) 8 9.07 (4, 1H,

H4, J=1.5 Hz), 8.40-8.33 (m, 2H, arom. H), 8.19 (dd, 1H, H6, J=6.8, 1.5 Hz), 7.74 (d, 1H, H7,

J=6.8 Hz), 7.55-7.37 (m, 3H, arom. H), 7.28 (d, 1H, thiéphene-H, J=3.8 Hz), 7.08 (d, 1H,

thiophene-H, J=3.8 Hz), 5.81 (s, 2H, CH,).

25 '
EXAMPLE 27

preparation of 5-(2-Naphthalenylmethy1)-2-phenyl-SH—hnidazo[4,S~c]pyridine (GPIN-26)

Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo[4,5-c]pyridine (0.300 £)
30 and 2-bromomethyl-naphthalene (0.408 g, 1.2 equivalents).

Recrystallized from a mixture of ethyl acetate (20 mL) and ethanol {8 mL); colorless crystals;
mp: 267°C; yield: 36%; "H NMR (200 MHz, DMSO-ds) 5 9.17 (4, 1H, H4, J=1.7 Hz), 8.40-

98




Prepared as described in exanple 3 from

2- phenyl - 1(3)H i m dazo[ 4, 5-c] pyridine (0.300 g) and

2- chl oro-5-chl or omet hyl -t hi ophene (0.308 g, 1.2 equivalents). 20

Recryst al | wpedosfons2es a m xture of diisopropyl ether (2@cHpréB8egiY!
acetate (50 nL); off- white crystals; np: 215-216C, yield: 39% 1H NIVR (200

zl\a/Hig E)(I;/g@ 3H0n, BHarbH. 5] 8. 235&1:1 1H4H63ré751 Hl]&h ﬁnﬁﬁﬂg H) ﬁggm D

1
3H, ar oml}hl}q“’ J7627§{7()’d76017-137f%%’;3ﬁ@ﬁb1‘945$ﬂ=@ @ﬂ@ﬂz} 7.08 (d 1H,
t hi ophene-H, J=3.8 Hz), 5.81 (s, 2H CH2). 25 EXAMPLE 27 preparation of
5- (2- Napht hal enél net hyl ) - 2- phenyl - 5H i m dazo[ 4, 5- e] pyri di ne (GPIN- 26)
Pr epar ed $¢bed in exanple 3 from

g E?g%lrrelgr&é}ﬁﬁgp ijﬁﬁeﬁ%ﬁse%% @ﬂ%@h@)r&?{ &gg%gfva ﬁ%@?@@gﬁgt allized froma

m xture of ethyl acetate (20 nL) and ethanol (8 nlL); colorless crystals;

np: 267C' ' « 420% ¢ VR d,.1H J=1.7
) 5. abHBE i %é&s%@%wp&@%g%@%&%@%%ﬁ gy 5. 23
(dd, | HancHB-phldm@t -pheftylButhir)(0.3T1 ggryec@ﬂva(ams)m arom . 7.74 (d, lH H7,
J=6.7 Hz), 7.60-7.37 (m 6H, arom H), 5.84 (s, 2H, CI-12) EXAMPLE 28 5
preparation of 2-Phenyl-5-(4-phenyl butyI ) 5H i mi dazo[ 4, 5-c] pyri di ne

(GPJ Nb 27 ReBysgiireddir@s admsmire hﬁ'ddxisﬂprep()ﬂrﬂﬂid? @0 frmgrrand ethyl acetate (11 mL):
2- phenyl m dazo[ 4, 5-c] pyridine |

0. 300
-chl oro- ﬁojlé%)éﬁ?fli”ﬁﬂf 3R lé%lgfkoéj‘ddi 5P, ﬂ% MHZ, @MS‘%@&)?&%I@ Hkd from a

Crystal st AT, e P R ot T Tl i 861 0 °h

H4, J= é kﬁr%izséb'aﬁé‘g (%gﬁnilw@l—m,é?riiﬁ? 1(Hjm, BT, @in(. D), 4.464(t, 2B, CH56=8] 1. 4 Hz)
oo e gl g, B, 10008 ok Do 2L By g2 10 (1

2. 0044, 85 (m 2H CH2), 1.63-1.46 (m 2H, CH2). 15 EXAVPLE 29 preparation
of 5-(36&%&% gbut enyl ) - 2- phenyl - 5H-i m dazo[ 4, 5-c] pyri di ne (GPIN-28)
Prepared as described in exanple 3 from

2- pheny| plep@ptibn ofiSdaDd¢tiyl - njtgnyt)i Bpteey(SH-3610209)4,5-2 (GPIN-28)

4- br ono- 2- net hyl but - 2-ene (0.275 g, 1.2 equivalents).

Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo[4,5-c]pyridine (0.300 g)
20  and 4-bromo-2-methylbut-2-ene (0.275 g, 1.2 equivalents),

Recrystallized from a mixture of diisopropy! ether (20 mL) and ethyl acetate (11 mL); off-

white crystals; mp: 162-163°C; yield: 58%; 'H NMR (200 MHz, DMSO-dg) 5 8.86 (d, 1H,

H4, J=1.7 Hz), 8.40-8.33 (m, 2H, arom. H), 7.99 (dd, 1H, H6, J=6.8, 1.7 Hz), 7.71 (4, 1H, H7,

25  J=6.8 Hz), 7.52-7.37 (m, 3H, arom. H), 5.57-5.47 (m, 1H, =CH), 5.06 (br d, 2H, CH,, J=7.4
~ Hz), 1.86 (br s, 3K, CH3), 1.77 (br s, 3H, CH;).

EXAMPLE 30
preparation of 5-Ethyl-2-phenyl-5H-imidazo[4,5-¢]pyridine (GPIN-29)
30
Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo[4,5-c]pyridine (0.300 g)
and ethyl iodide (0.288 g, 1.2 equivalents).
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Recrystallized froma m xture of diisopropyl ether (20 nL) and et hyl
acetate (11 nL); off- white crystals; np: 162-163C, yield: 58% 1H NVR (200
MHz, DMSO-d6) S 8.86 (d, 1H, H4, J=1.7 Hz), 8.40-8.33 (m 2H, arom H),
7.99 (dd, WH200480528-6.8,1.7 Hz), 7.71 (d, 1H, H7, 25 JFeq/sk26d3do0115- 52- 7. 37
(m 3H, arom H), 5.57-5.47 (m 1H, =CH), 5.06 (br d, 2H CH2, J=7.4 Hz),

5 Erhyl. BReyilize Bhin ikt B aiBonr yr&%% ity A o L PRAL A LbGs0

dez Cri Eed;ysmen;pmlgm Byééid 202 - SR 20§ RJHE mm@)[%ssifg,gﬁ,im, del.§ 0. 300 Q)
t

g&s&zo%%‘/ﬂb% 18?33(%%?&@?% ]H)zﬁrﬁgmdoﬂ*eﬂ i{»@riﬁﬁ)@- 8@%3?’ IEtdr (5 L)

and -et hyl,peeb a3 ﬁlliﬂr&am 1904aYy (£3H, CHY, VSL.aHs), 15R(t, 388G, V+#E3 Hz). 22% | H
NVR (200 , DMBO-d6) S 8.96 (d, 1H, H4, J=1.6 Hz), 8.40-8.33 (m 2H,

arom3H), 8.09 (dd, 1H, H6, J=6.8, 1.6 Hz), 7.71 (d, 1H H7, J=6.8 Hz),
7.52-7. 3@¢AmpBER1 arom H), 4.47 (q, 2H, CH2, J=7.3 Hz), 1. 52 (t, 3H, CHs,
J=7.3 Hz). 5 EXAWPLE 31 preparation of
5-[ 2- [ bi s’(ePaWB@myD%tHH Wﬁ%ﬂéﬂ Dpminofsteyil3-phnyl-Hidmidspal 4. Schypdiee di ne
(GPIN- 30 ﬁ)epared as described in exanple 3 from

2- phenyl q(@) i m dazo[ 4, 5-c] pyridine (0.300 g), and

2- (di i sopropyl ami no) et hyI chl oride hydrochloride (0.369 g, 1.2

e | egt R r 20 mL
. Yy Plebeq s BSCafpl T il p (4L 2 el 00 B bl 8RR RO IR0 7o)
"H NWR (éiﬁl@ {dkizoprdpyE@intgythd cBloBde lqydmchlelpdelcﬂ 364 g, llitqlﬁva:lm)s) 8. 39 8 33 (m
21-L arom H), 7.99 (dd,1H, H6, J=6.8, 1.5 Hz), 7.67 (d, 1H, H7, J=6.8
Hz), 7.51-7.36 (m 3H, arom H), 4.36 (t, 2H, CH2, J=5.4 Hz), 3.04-2.84 (m

4H, 2 x mrysﬁ?fﬁhze@gﬁh a?m&&réd);f d]ﬁdﬂmpgall etheHR0 ditf . 2md Hathyl dEZtéWF(IlEExﬂIZ) 30
reparation_o en 0 i ne
E’GPS’N 3150000 i 1361 GRCEY PRt a0 M DRERAT s B EHE
2- phepyl H&(ﬁl 'S'Hzmmzs)i ﬁa}éﬁ»ﬂ, R, Hh, 199((8a, 3910H9)J—6Q”q15Hz) 767 (d 1H, H7,
4- chlor omret I}l[z di ne hydrochl oride (HO 03 g equi va S) .
-J=6.8 Hz), 51—736(m 3H, arom. H), 4.36 (, 2H, CHs, = 4Hz) 304-284(m,4H 2% CH

and CHp), 0.78 (d, 12H, 4 x CH;, J=6.6 Hz).

EXAMPLE 32
20  preparation of 2-Phenyl-5-(4-pyridinylmethyl)-5H-imidazo{4,5-c]pyridine (GPIN—B 1)

Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo{4,5-c]pyridine (0.300 g),
and 4-chloromethyl-pyridine hydrochloride (0.303 g, 1.2 equivalents).

25  Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (15 mL);
' colorless crystals (hygroscopic); yield: 25%; 'H NMR (200 MHz, DMSO-ds) 8 9.09 (d, 1H,
- H4, J=1.6 Hz), 8.60-8.57 (m, 2H, pyridine-H2/6), 8.40-8.33 (m, 2H, arom. H), 8.17 (dd, 1H,
H6, 1=6.8, 1.6 Hz), 7.67 (4, 1H, H7, 1=6.8 Hz), 7.52-7.37 (m, 3H, arom. K), 7.31-7.28 (m,
2H, pyridine-H3/5), 5.74 (s, 2H, CHa).
30

EXAMPLE 33
preparation of 2-Phenyl-5-(2-pyridinyimethyl)-5 H-imidazo[4,5-c]pyridine (GPJN-34)
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25 Recrystallized froma m xture of diisopropyl ether (20 nL) and et hyl
acetate (15 nL); colorless crystals (hygroscopic); yield: 25% 'H NVR (200
MHz, DMSO-d6) S 9.09 (d, 1H, H4, J=1.6 Hz), 8.60-8.57 (m 211,

pyri di ne- Hb@p4/085240- 8. 33 (m 2H, arom H), 8.17 (dd, pkhee2bBuoodrP- 8, 1.6
Hz) , 7.67(d 1H, H7, J6 Hz), 7.52-7.37 (m 3H, arom H), 7.31-7.28 (m

gH ’ph%;I n?“fgeﬁﬁ?iﬁiflﬁ %‘ﬁ‘?f"f ’5@‘?‘%@5&@[@@%@?%‘0 f’)r( J#@@Q)gt’ 100 WO

2004/ 005286 2REIEFRARI/HORIAL HydrédhRipide OBMBY, UR%guivilests) n exampl e 3 from

2- phenyl - 1(3) Hi mi dazo[ 4, 5-c] pyridine (0.300 g), and

2-chi oronet hyl - pyri di ne hydrochloride (0.303 g, 1.2 equivalents).

Recryst alRebg@llizddoffom dTimikttieCofOdiisdpro pét@@ydzo ethb)eam{ Sy ﬂh{l)eéa't’é‘glmy R
ie

acetate (17 nL); 5 colorless cr sta 1030
(200 KHz colmmwst}alssng 1§2-103°C; md H%; HJ{NEI&@QE %@&9qu 1H,

d 65_1J 7 135 (dd, 1H,
R L S e %3’?%50%%4@#%%% i B e
Hz), 7. 82371dBIH( H, 558, hé &z, 7HP;7.8. (10 1 Hspyriine-1EH2Y.72 (D) I1BEXARFEE 8342),

t I thyl)-5Himd 4,5- i di
PLeBar 2L 33:2% b SHoRh: i CFopUaiclyl MUY ) SFE1 i dazol 4 5-cl pyrdine
2- phenyl 1(3)H i mdazo[ 4, 5-c] pyridine (0.300 g), and

3- chI i di ne hydrochloride (0.303 g, 1.2 equivalents). 15
Recr Wﬁﬁ)m a mxture of diisopropyl ether (20 nmL) and et hyl

acet at e (pidpatukipn ofdf-Phenwlb (%pﬁf@ﬁﬂmétﬁyl)-ﬁrﬁ' imidago[4 SafpyridineyGRINI3546% 1H NMR
(200 MHz, DVMsO-d6) S 9.14 (d, 1H, H4, J=1.6 Hz), 8.76 (br d, 1H,
pyridi ne-H2), 8.57 (dd, 1H, pyridine-H6, J=4.8, 1.6 Hz), 8.40- 8.33 (m 2H,

arom H) PreBardd af débcribedd, m"dﬁam £6. ﬁomh eﬁjﬂ)l(?:)?l-lﬂ@da@o@% ~€]Pyridldd, (OIZBY)OIggil ne- H4) ,
20 7.74 (d, _1H, H7, J=6.8 45H, arom H), 5. 2H,

cH2) . Exandop h.@gmgﬁﬂg% yra@mq)]pydéqchionde (. 303 g, % equivalents).

5-([lj51' - Bi phenyl ] - 4-yl net hyl ) - 2- phenyl - 5H-i m dazo[ 4, 5- ¢] pyri di ne (GPIN-
32) 25 Prepared as described in exanple 3 from

2- pheny| Regrastallized; fepsy o raixtgrecqfisiiisoripryd cher Gfomb) and ethyl acetate (41 mL); off-

white crystals; mp: 53°C (degr.); yield: 46%; 'H NMR (200 MHz, DMSO-dg) & 9.14 (d, 1H,

H4, I=1.6 Hz), 8.76 (br d, 1H, pyridine-H2), 8.57 (dd, 1H, pyridine-H6, J=4.8, 1.6 Hz), 8.40-

8.33 (m, 2H, arom. H), 8.22 (dd, 1H, Hé, J=6.8, 1.6 Hz), 7.90-7.84 (m, 1H, pyridine-H4),
20 7.74 (d, 1, H7, J=6.8 Hz), 7.52-7.38 {m, 45H, arom. H), 5.71 (s, 2H, CHy).

EXAMPLE 35
preparation of 5-([1,1°-Biphenyl]-4-ylmethyl)-2-phenyl-5H-imidazo[4,5-c]pyridine (GPJN-
32
235
Prepared as described in example 3 from 2-phenyl-1(3)H-imidazef4,5-cjpyridine (0.300 g)
and 4-chloromethyl-biphenyl (0.374 g, 1.2 equivalents). '

Recrystallized from a mixture of ethyl acetate (50 mL) and ethanol (1.5 mL); colorless

30  crystals; mp: 247-248°C; yield: 65%; 'H NMR (200 MHz, DMSO-dg) & 9.14 (d, 1H, H4,
J=1.4 Bz), 8.40-8.33 (m, 2H, arom. H), 8.22 (dd, 1H, H6, J=6.8, 1.4 Hz), 7.75 (d, 1H, H7,
J=6.8 Hz), 7.72-7.30 (m, 12H, arom. H), 5.71 (s, 2H, CH>). '
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and 4-chl oronet hyl - bi phenyl (0.374 g, 1.2 equivalents). Recrystallized from
a mxture of ethyl acetate (50 nL) and ethanol (1.5 nlL); colorless 30
crystals; np: 247-248C, yield: 65% 'H NWVR (200 MHz, DVsSO-d6) 8 9.14 (d,
1H, H4, Jwb.2do4kdr3286 8. 40-8.33 (m 2H, arom H), 8.22 (pdapebddsodies7 J=6. 8,
1.4 Hz), 7.75 (d, 1H, H7, J=6.8 Hz), 7.72-7.30 (m 12H, arom H), 5.71 (s,
2H, CH2) .tV 38004/ 005286 PCT/ BE2003/ 000117 EXAMPLE 36 preparation of
2- Phenyl - 5- (I - phenyl et hyl ) -5H i m dazo[ 4, 5-c] pyri di ne (GPIJN-33) Prepared as
Gescri bed PIERBRRAS P Eheanst o npbens iR S a0l 44-cheyidins GSRINGS®) | di ne (0. 300 )
5 and | -phenylethyl bromde (0.341 g, 1.2 equivalents). Recrystallized
froma m xture of diisopropyl ether (20 nL) and ethyl acetate (40 nlL);

col or | esdrenagestag| descrifypd i G@MOBRTfropi 2pblenyb VOYH-irhidbidRE, ﬁ%ﬁﬂnm (0.B0(SE d6) S

9. 13 (i, ; ; 2H, arom , 8.19 (dd, 1H, H6,

J=6. 761 ahyl)ph%%é'r%rgﬁ"%mﬂggﬁ%g‘%‘%e% ey B (m 8H( arom H),

6.01 (q, 1H, CH, J=7.0 Hz), 2.04 (d, 3110H3J70 Hz) . EXAI\/PLE37

pr epar at il | enyl.oet hyl.) p dazo 4 yridi ne

(GPIN- 36) %?%dé%rﬁgao ﬁg‘esg?/ﬁhlbsc%r ?5%‘ %ﬁ%r@ﬁé@) F‘ﬁﬁg‘y I aceta mLY

2- phenyl A3ssicivetzid e[ 19099 feidd 5%, (I-DNS@OZ MK -

1- (F:)hl o?/om]yg/ é;pt[ gg% ul \Q/mal ent g)MSCI)Qg?:)raygsltBaqdf }}%’ed from

a mxtur gﬁo If )lgg g;? égrﬁ_ 9@ﬁdﬂ’étﬂﬁﬂ“ﬁa’6ét6a&1@ 1.2 (dall}Y; H7,20

coI ornbes$=67 ¥s}, alss,7. gl 7850 2 ) S 9.08

le 5 sz%qm 8. 33%%,31 H%@ﬂ(q?ﬁﬁ/%ﬂgoﬁﬁwﬁoﬂ) %Q%MH EMB? ng arom

775H§1:l 1H, H7, J=6.8 Hz), 7.68-7.37 (m 6H, arom H), 725(br d,

1H arom H, J=6. 6 Hz), 6.22 (s, 2H, CH2). EXAMPLE 38 - preparation of

5- (Cycl ohexxl met h 2- phenyl - 5H-i m dazo[ 4, 5- e] pyridine 25 (GPIN- 37)
Pr epar edE bed |n exarrpl e 3 from

or o . TPt “g?“"’@ AU e 7m0l A el ORI AR Y e

frloml-‘la m xture of diisopropyl ether (|28 m.) and et hyl acetate (%)IA\f/Bg}Lém o
es ie

8. 80 (d, “‘&ﬁ#‘?%ﬁh"%ﬁ"ﬂ%ﬁgﬂ %r%q”p]'g%%é on} zé%e’(‘%el%ﬁ imiagola %ﬁﬁm’féﬁ%o(%e 9| H, Hs,

J=6.6, 1am IHehjqromiethy-raphthaléde (85326 g, 1.2 equivalents).

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (45 mL);

20  colorless crystals; mp: 191°C; yield: 73%; ’H_ NMR (200 Miz, DMSO-da).S 9.08 (d, 1H, H4,
J=1.5"Hz), 8:39-8.33 (m, 2H, arom. H), 8.23-8.15 (m, 2H, arom. H), 7.75 (d, 1H, H7, 1=6.8
Hz), 7.68-7.37 (m, 6H, arom. H), 7.25 (br d, 1H, arom. H, J=6.6 Hz), 6.22 (s, 2H, CHy).

EXAMPLE 38 - preparation of 5-(Cyclohexylmethyl)-2-phenyl-5 H-imidazo[4,5-c¢]pyridine
- 25 (GPIN-37)

Prepared as described in example 3 from 2-phenyl-1(3)H-imidazo[4,5-c]pyridine (0.300 g)
and cyclohexylmethyl bromide (0.327 g, 1.2 equivalents) with heating at 80°C.

30 Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (14 mL);

colorless crystals; mp: 188-189°C; yield: 36%:; '"H NMR (200 MHz, DMSO-dg) & 8.89 (d, IH,
H4, J=1.5 Hz), 8.39-8.33 (m, 2H, arom. H), 8.03 (dd, 1H, H6, J=6.6, 1.5 Hz), 7.69 (d, 1H, H7,

102




102 WD 2004/ 005286 PCT/BE2003/000117 J=6.6 Hz), 7.52-737 (m 3H, arom H),
4.28 (d, 2H, CHs, J=7.4 Hz), 2.02-0.92 (m 11H, cyclohexyl H . EXAMPLE 39
- preparation of 5-(3-Methyl butyl)-2-phenyl-5Hi m dazo[4,5-c]pyridine 5
(GPIN- 38) WwWoepmmexdsas described in exanple 3 from PCT/BE2003/000117

2- phenyl -1(3)H i m dazo[ 4, 5-c] pyridine (0.300 g) and 1-brono-3-nethyl butane

(0,279 9,k rsbisyalsonts by, MbuPos) uohah ba ol N ays) X088,9%, dilisopr oPY!

ether (20 nlL) and ethyl acetate ess C 207C;
yi el d: 37glohsyNVR (200 MHz, DMSO-d6) 5 8.96 (d, 1H, H4, J=1.5 Hz),
8.40-8.34 (m 2H, arom H), 8.09 (dd, 1H, H6, J=6.8, 1.5 Hz), 7.70 (d, 1H,
H7, J=6.8 Hz), 7.52-7.37 (m 3H arom H), 4.45 (t, 2H, CH2, J=7.4 Hz),
1. 87- 1. 7EXANPRE, 33CH?2) prepdrathih R e1(3-Méthlylblivl)-2Ipten - 342 JmidhkoRis5-Eyrifikd

(CH3) 2). (#?JIE LE 40 - preparation of
2-(2,6-DlTuorophenyl)-5-[(4-fluorophenyl)nethyl]-5H

i m dazo[ 4, 5-c] pyridine (GPIJN-39) Prepared as described in exanple 3 from
2-(2,6-dif | uorophenyl)-1(3)Hinjdazo[4, 5- 20 c]pyridine (0.300 g) and
4-f I uor oBERAF affﬁ%ﬁ%#’%ﬁem(@)a?’?y%%"&l phgul-VaMéngizol ecinysdiag 936X r om a
m xture ahd dib'tm-ﬁﬂﬂiylbﬁfab@(o.iﬂ)%, bkq@tdeRnyl acetate (10 nl); off- white
crystals; np: 104-105C, yield: 48% %H NVR" (200 MHz, DMBO-d6) 6 9.26 (d,
1H, H4, J=1.4 Hz), 8.26 (dd, 1H, H6, J=6.8, 1.4 Hz), 7.81 (d, 1H, Hz,

J=6. 8oHz A ; - o 7 . H. 5.69
(s. 213 Rer §t§h&ﬂwéf(5%@pﬂlés§g??gg Bhor B0 3y ark? b} adtihe OB

2- ’( 2, 6- DE¢lpikess eypelsymy: 26079Q; yield: gi7¥e; (R NOEM 09 NIz (MBS D-d5)H 8.96 (d, 1H, H4,

b T SR A Pl B e 8 o5 UGB R TS BT ST O

2, 4-di f| iicr-DHe)ZyR-7137dmi, 88, £6m3H}R, 4045 (1, 21, eabgi#ahem,s%si—m@ (m;2H,-CHy), - -f

------ 0 5286, P 0001 ecrystallize roma mxture o

dii soprX\gﬁﬁgﬁﬁ_gg’éﬁd—ﬁgﬁgﬁgg@h&% églé)fl te (8 nL); off- white crystals;

np: 186-188C, yield: 29% 'H NWR (200 MHz, DVsO-d6) S 9.16 (br s, 1H, H4),

2H18 al(’ g?TFX;&MPﬂEB ’40‘]-_ 6'p§épar]éﬁ§n l_ézf) 2-(27,6-%Zlﬂlgogéph%nHﬁ)-SI_JE@-ﬁ]u:;?dp%enl;iﬂﬁeth;i]g%-7. t(m
imidazo[4,5-c]pyridine (GPIN-39)

Prepared as described in example 3 from 2-(2,6-difluorophenyl)-1(3)H-imidazo[4,5-
20 cjpyridine (0.300 g) and 4-fluorobenzyl chloride (0.225 g, 1.2 equivalents).

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (10 mL); off-

white crystals; mp: 104-105°C; yield: 48%; 'H NMR (200 MHz, DMSO-dg) 6 9.26 (4, 1H,

Ha4, J=1.4 Hz), 8.26 (dd, 1H, H6, J=6.8, 1.4 Hz), 7.81 (d, 1H, H7, J=6.8 Hz), 7.61-7.45 (m,
25 3H, arom. H), 7.30-7.13 (m, 4H, arom. H), 5.69 (s, 2H, CH,).

EXAMPLE 41 - preparation of 2-(2,6-Diflucrophenyl)-5-[(2,4-difluorophenyl)methyl]-5 H-
imidazo[4,5-c]pyridine (GPJN-40)

30 Prepared as described in example 3 from 2-(2,6-diftuorophenyl)-1(3)H-imidazo[4,5-
clpyridine (0.300 g) and 2,4-difluorobenzy! bromide (0.322 g, 1.2 equivalents).
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H, 5.78 (s, 2H, CH2). 5 EXAWPLE 42 - preparation of

2-(2,6-Di fl uorophenyl)-5-1(2,4,6-trifl uorophenyl)nethyl]-5H

i mdazo[4,5-c]pyridine (GPJN-41) Prepared as described in exanple 3 from
2- (2, 6-di fwaaeesepbsessy| ) - 1(3) H-i m dazo[ 4, 5- 10 c]pyri di rerER208860¢); and
2,4,6-trifluorobenzyl bromde (0.234 g, 1.2 equivalents). Recrystallized

froma m : I ] .); of f-
whi te or Sora ARy firh SARREEY br Shedpigon o0 HREL S FRECISE B s 9. o6
(br s, 1ishite ¢43tals;SnPd 86188°CY Mield:189%;) EENBIR (206 NEH, DMSQ4s)&19.16 thr sHH, J=6. 8
Hz), 7.61.,7 1), 7.42-7. _ ~/5[3"/5"), 5.82 (s,
T Gab) Bl 3R b8 11 e, E?%%ér%?‘?)o 74574, 11 A 9=E 80 622,46, e

5- [ (4- Br HpyopisgnyH), @byl ] - 2- et hyl - 5H-i m dazo[ 4, 5- c] pyridine (GPIN-48) 20 A
m xture of 3, 4-diam nopyridine (1.00 g), propionic acid (I equivalent) and
pol yphosphoric acid (25 g) was heated at 150C for 1 h and then at 190C for
2 h W t hEXAMPLIEYR - pReRatidhtof 200 % DiNGorsatEensIf 8L [et4 b orifibRisRy R aLA-Ur e and
poured into ice/water. The resulting mxture was nmade al kaline by addition
of 2N Natorfazalf-sxdpradiee@iNtH) et hyl "acetate (100 nL) six tines. The

conbi ned organi c phases were dried (Na2SO4) and evaporated to give the
crude 25 product, which was recrystallized fromethyl acetate (100 nL) to

gi ve 56981gpargd eashylpscripgd Hn  pxAoipdey of 4@n P63 pidiffuveophenyd)- U PiA-migapatiet-.

2- Et hy! - Py , LYokl Y dindry DV (6
m.) g%d éé@dﬁée@t}ﬁ?ﬁ%ﬁs%’ﬁtl o8}0%@%:%%1“@%%?%%@?%%eouééégS% sodi ﬁm (
hydr oxi de (1.5 equivalents) was 30 added and the m xture was stirred for

15 m n. - . b i . i dded i i
Aot e FOERahil OBDE Wt DLO R olnh ofhef U] 1) 34 Bt BRGROGORL P! O °
F' Pal | yzwwcﬁysmﬁ.&nmﬂ;Gm@wdeG%ﬁﬂ (-230 i aglal%gﬁ %3’12)%4/ 005286
Iltrati | 0 V e r e ro C m xt ure.

bCTaE0 Ao 808 (. 1EE Heo b . i) 7RIS LhiE dob s B iS008 G 1IDIERR, (16

) @nd eahyl3 ae iR 83789, 5.8 s;2muLe crystals; np: 149-151' C (degr.);
yield 47% 'H NVR (200 MHz. DVBO-d6) S 8.89 (d, 1H H4, J=1.5 Hz), 8.09
(dd, 1H, H6, J=6.8, 1.5 Hz). 7.62-7.54 (m 3H, arom H), 7.39-7.32

(AA BB ,EMEOGJ@?% g Ri3ti6s5 - of 25k [(dBlomopRerfHdethyl} D -binfi32rimtFofa, 42) . 1. 30

(t,. 3H, CH, 5 J=7.
clpyridine (GPIN-48)

20 A mixture of 3,4-diaminopyridine (1.00 g), propionic acid (1 equivalent) and polyphosphoric
acid (25 g) was beated at 150°C for 1 h and then at 190°C for 2 h with stirring, Then the
mixture was cooled to ambient temperature and poured into ice/water. The resulting mixture
was made alkaline by addition of 2N NaOH and extracted with ethyl acetate (100 mL) six
times. The combined organic phases were dried (Na;SO4) and evaporated to give the crude

25  product, which was recrystallized from ethyl acetate (100 mL) to give 56% of 2-ethyl-1(3)H-
imidazo[4,5-c]pyridine as a white powder.

2-Ethyl-1(3)H-imidazo[4,5-c]pyridine (0.245 g) was dissolved in dry DMF (6 mL) and the
resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 equivalents) was
30 added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide (1.2 equivalents)
was added portionwise and the resulting mixture was stirred fdr 24 h at room temperature.
Finally, water (50 mL) was added, the precipitate was collected by filtration and dried to give

the crude product mixture,
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EXAMPLE 44 - preparation of

5-[ (4- Bronophenyl ) net hyl ] - 2- (2- chl orophenyl ) -5H | m dazo[ 4, 5-c] pyri di ne
(GPIN-54) 10 A mixture of 3,4-diam nopyridine (1.00 g), 2-chlorobenzoic
acid (1 edupvensssizse and pol yphosphoric acid (25 g) wesTtiseadsoai; 190C for
3 hwith stirring. Then the mxture was cooled to ambient tenperature and

poured i i al kal i ne by addition
of 2N Nagﬂéagrﬁﬁﬁzﬁhrsésau t é%?)lrdlégc mtﬂﬁ \A{eﬁ% gaceﬂgba‘b?ﬂ? Ktlf Ml ¢%n and
dried. Theéiernutalspmpoldd:l SHRG(dear yislda“%,Z'eUchmi)@l\/l!HzXDMS@ &) s\wadoqp, (100

m.) and e 67%0

2-(2-chl 3?3%‘%@9:%]11@%@943{3%#@5%%@ & Ié]%%)ﬂ 6R-Pré4 @ 3B atent HMT:3%7.3bowder |

2- (2 Chl gAAMBBNDYH) arbtn3Hb}-9.60 @220 GHiD; B3PV, i, 0L ( g gol ved in
dry D\VF gl_? ) and the resﬁl ting zgol ut |Y({)n was zb%g%g%z) hg@??’%t]u Bus 33%
sodi uth hyaf-dk¥ e (1.5 20 equivalents) was added and the m xture was
stirred for 15 mn. Then 4-bronobenzyl brom de (1.2 equivalents) was added
portionwi se and the resulting mxture was stirred for 24 h at room

t enper at EP%\I"IHP Faf v, wereraratiogQ ofil - [(feBromggisylmetbylhe €2-ichliotophenylyass-

col | ect eqmgyzopg_qp%dlg@(@m 5451r| ed to give the crude product. 25

Recrystal lized froma mxture”of diisopropyl ether (20 nL) and et hyl
acetate (25 nlL); pale orange powder; np: 190-192C, vyield: 33% 'H NWVR (200
MHz, 8.22 (dd, ,1H, H J6816
Hz) | %Jwgg q@mé o %%H&Q%}lr“é dﬁiéd(w(gé) “chigrpbeppic (3536(18 eayiyalest) gmd 7' 51 (m
3H, aro npolmhosphone acid 316 g)rwasmmchatorﬂo"(lt—ﬁqr h Wﬂa(mgFrheﬁlﬂa mixdls BWVPLE 45

- prepar ny| h tophenyl ) - 5H

j mpdago[ gegqf%%/nrb?e di ner 'G"“i‘\@ﬁg‘x’i\g% ﬁ?&' lzjef('él %ﬂﬁpﬁqﬁﬁgr?%ﬁﬁﬁ@del 00 g),

3- chl or oikalineby addiich t(fﬂl\élsiamHah@ﬂia)reﬁhﬂlg pPeripialRosdR hh@llldcﬁédqglfﬂu&%ﬁ £ was

heat ed %!fé fo %pwth stlgjﬁ)l ag‘ Then the m xture was

2004/ 00 ﬁgfﬂl‘:‘ifé’b POt {Frysialie °P&W%H¥Wﬁf%‘rfb®rla¥~hmedmolr{émed into

i ce/ wat enl) Thegive 5T iofig2- mwﬁﬁﬁeﬂﬁ§lwgﬁlﬂaﬁﬁd{@]§lc?ﬁm3ﬂﬁea&d%'&f‘“ﬁﬁfte 2N NaCH
ecte y fi

and the I’6§U|tl ng precipitate was col ation and dried. The
crude prpé' & was recrystallized froma mxture of water (100 nL) and

et hanol (180 nL) to give 63% of
ridine as a white 5 powder.

2- (3-chl | l H d
S S AT s B s
dry DWVF n‘%oandnihl r@d&&nk%luﬁﬁﬁ% lcBBled 2 B¢ ORqWBEs §92! sGulCh Al AEPus 33%

sodi um hydr oxi de (
- 20 eqmva.lents) was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide

i

(1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and
dried to give the crude product.

25 Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (25 mL); pale
orange powder; mp: 190-192°C; yield: 33%; 'H NMR (200 MHz, DMSO0-dg) § 9.21 (d, 1H,
H4, J=1.6 Hz), 8.22 (dd, 1H, H6, J=6.8, 1.6 Hz), 8.09-8.02 (m, 1H, arom. H), 7.80 (d, 1H, H7,
J=6.8 Hz), 7.65-7.51 (m, 3H, arom. H), 7.46-7.38 (m, 4H, arom. H), 5.67 (s, 2H, CHy).

30 EXAMPLE 45 -  preparation of 5-[(4-Bromopheny])methyl]-2-(3-ch]or0phenyl)—SH-
imidazof4,5-c]pyridine (GPIN-55)

A mixture of 3,4-diaminopyridine (1.00 g), 3-chlorobenzoic acid (1 equivalent) and
polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was
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equi val ents) was added and the m xture was stirred for 15 min. Then

4- br onobbenzyl brom de 10 (1.2 equival ents) was added portionwi se and the
resulting mxture was stirred for 24 h at room tenperature. Finally, water
(80 nL) wewoachdeek2sst he precipitate was col |l ected by fipctrsrbéo®moriyd dried
to give the cr ude product. Recrystal I [ zed froma mxture of dii sopropyl

et her ?‘i: .et hé/ acet atg (45 nL);. 15 colorl ess powder;

155- 1570“‘0%7L F’d"m {9y fempgralizR ang peuIiinto fgedvsters b resultige majxtune was mme J=1.5

Hz), 8.3 80 (d,
-lH) H7. 5&8111%8319(”4;1&1 n&;bfe%ﬁ%m%r%n %tﬁ%?ﬁgmg?%%ﬁw%%mgﬂhae&%ﬁ%‘i ZﬂdEXAﬁ/PLE

46 - prefHEshh p pEpdpiet was, AR AdRRA f;%taﬁw}urezoi waieh I@Bapwemw)thasﬂ 20

i m dazo[ ¢80~ GLPWL| £ &36474 N-Bhl 1.00 g),
4-chl or o(bienzglltg ac“fqd (1 equ:\%al en@)}maeﬁ%yﬁ ﬁ”ﬂ‘%ﬂg? giglf\'l égﬁhgl was
heat efl aPo1¥WC for 3 h with stirring. Then the m xture was cool ed to

anbi ent tenperature and poured into ice/water. The resulting mxture was
made 25 al kaline by addition of 2N NaCH and the resulting precipitate was
col | ect e&(b@hhqmﬁfaﬂ}ﬁﬁ)fémdmf‘i edpyiidine &meg)pwuddmblmdsn decDivEt @bl | zed

froma f 1 e 47%

2- (4- chI or (gr?%l %I&él}}%‘loqjd% %l% @n%uﬁtgsggg’ﬂ%dé Igr\él%dep;g er.

3 (4-Chl mmpmnywysaqdeqmmmwl 4va55m}qmlyfm I mén. ([‘Benl’BcBgrog)obml stomsdel veg?)l n
r t ti.n vvas cooled t Aqueous %
SO)CGI t?‘?/nF hél W’Ug?em?g aﬁgc{{ ?‘}S‘Pﬁ %13%5 Hmétﬂ’ff ‘?%é“ﬁ?‘ﬁﬁoﬁg‘eh Wg?"%t irred
for 15 niemperktuen Fmamy,memmm ivnoatided; the( precipities wasdofi Bt by \Msra@sioad
portion\g‘ﬁE _g'andgIg resultlng m xture was stirred for 24hat room 106 WO

2004/ 00 P tenperature. Finally, water (80 nL) was
added, the precipitate was coIIected by filtration and dried to give the
crude product gcrystalllzed froma mxture of diiso E opyl ether (20 nlL)

and et h ecrystallized, 1oxt 2 gpixtur fof_diigonzpnyl &t @bl rapd ethyl. e (49imLy. 67Y%

"H N M‘Fmr o N | NMﬁzt AA' BB,
2H, glgrQ oﬁﬁ%me, d gdqjﬁlhﬁ@ %ad(m Hl 6 H% fiiﬁgﬁﬁ?ﬂﬁ@ﬁ(%
ar om HH4, 7_56HZ) 3@ (&W ®B2H, @Hn HB c8rﬁ0 (ﬂﬂ, 1H7H6AJ-—'6 938 5 %) BB (d, T, HAr om

, 5.6 ratl on of
5 [ (4- B?J(;(Srm @L% é'ééﬁs i m dazo[ 4, 5- c]pyridine
( GPIN- 58)
EXAMPLE 46 - preparation of 5-[(4-Bromopheny1)inethyl]-2-(4-chlorophenyl)-5H-

20  imidazo[4,5-c]pyridine (GPIN-56)

A mixture of 3,4-diaminoﬁyridine (1.00 g), 4-chlorobenzoic acid (1 equivalent) and
polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was
cooled to ambient temperature and poured into ice/water. The resulting mixture was made

25  alkaline by addition of 2N NaOH and the resulting precipitate was collected by filtration and
dried. The crude product was recrystallized from a mixture of water (100 mL) and ethanol
(110 mlL) to give 47% of 2-(4-chlorophenyl)-1(3)H-imidazo[4,5-c]pyridine as a colorless
powder.

30 2-(4-Chlorophenyl)-1(3)H-imidazo{4,5-c]pyridine (0.383 g) was dissolved in dry DMF (10
mL) and the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5
equivalents) was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide
(1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room
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A m xture of 3,4-diam nopyridine (1.00 g), picolinic acid (1 equivalent)
and pol yphosphoric acid (25 g) was heated at 190C for 3 h with stirring.
Then the m xture was cooled to anbient 15 tenperature and poured into

i ce/ wat er . whlzeo4roeeed t i ng m xture was nmade al kal i ne by madiské@oe0ef7 sol i d
NaOH and the resulting precipitate was collected by filtration and dri ed.

The crud I fa 0 -m ) and
et hanol F@%{@%%&%}%ﬁ%d@?ﬁ% %ﬂ%gd rﬂl5 edé/}}a ?Plﬁt%%ﬁﬁ}lrgn&%?ﬁ?t&?c Epibri di ne
as an of fisedio give gewsieie. pr@idxe- (2- Pyri dyl ) - 1(3) Hi mi dazo[ 4, 5- €] pyri di ne
(0.327 g) was dissolved in dry DMF (10 nL) and the resulting solution was
cooled to OC. Aqueous 33% sodi um hydroxide (1.5 equivalents) was added and

t he m xt Re@ysslkzes tiianm ednikwre dfdisdpropyT bther @0mOnmidenizy lacdute (G50aLlY; bf2

equi val ents) was adde Lionw se A i I xt.u tirred
Far 23 hod poo e AIARTs el rof 1 M, GBS M AT 845 e

preci pi t gyeIRFHAN.1LELE B 1 4H, fatinl. ©1), @I@gdd,zﬁ{,(ﬂé,9%.9,01.@{:!0?7.511?.59r ude
product. Recrystallized froma nmixture of ethyl acetate (75'nL) and ethanol
(10 nl) : U oFbbom. oy 1581 A0 Gk BB Qb aten. Kk 217 840 BRY, RRRAOED0 M,
DVBO- d6) 1) s%524 26dcpit H4, J=1.4 Hz), 8.68 (ddd, 1H pyridine-H6), 8.40
(ddd, 1H, “pyridi né-H%, 8.20 (dd, 1H, He, J=6.8, 30 1.4 Hz), 7.89 (ddd, H,
pyridine-H), 7.79 (d, 1H, H7, J=6.8 Hz), 7.65-7.58 (AA BB, 21-, arom H),

7.45-4.3 a o f 2. (08 =1 G s r@ation of
L 4510 ST 2 Renkp R R SO S|

( GPIN- 573 lpniiine AGPRIGE) 005286 PCT/ BE2003/ 000117 A mi xture of

3, 4-di am nopyridine (1.00 g), nicotinic acid (1 equival ent) and

pol yphosphoric acid (25 g) was heated at 190C for 3 h with stirring. Then
t he m xt ArmsixveesofSobHimdhinopyrddite @0 g)i woghimicadcid @ ajutlalent) mad polpphosphoet wat er .

The resul tj 1 xtur e.al kaline by.additi.on 5 of solid OH and the
osul £ b3 el i e SESogE R ok v e o e e v P PR AR ¢
(e}\lg 32/ llSSO?l )CtéinpéretufeQanH polfd glt&» %ﬁmhtérhﬁhd:ﬁm;ﬂgeﬂi xﬁ[rﬁ &k ﬁti)aﬂél _an:ﬂgmvu@raadﬁbh ed

n or.at ed. e cr.ude prodyct, obt ai ned, S :
oeryst A obe aE AR he ey ippBriban s colfeeioa bl Hionand S ABRSRME (13 nt)
to give gddacoivadrebstallizédiyom a hiRtukd o A2750 LY and b0l ?7 RE) BSgigdsPhT -white
powder. 10 2-(3-Pyrid I_)_—1(32rH-| m dazo[ 4, S-Myrl di ne (0.327 g) was
di ssol ve®f 4@- 93/1%&13) -1pidazol*-arsipyrigine ay aqff-PoRgpawdent i on was cool ed to OC.

Agueous 33% sodi um hydroxi de (1.5 equival ents)

20  2-(2-Pyridyl)-1(3)H-imidazo[4,5-c]pyridine (0.327 g) was dissolved in dry DMF (10 ml.) and
the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 equivalents)
was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide (1.2
equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and
25  dried to give the crude product.

Recrystallized from a mixture of ethyl acetate (75 mL) and ethanol (10 mL); pale brown
crystals; mp: 256-258°C; yield: 43%; 'H NMR (200 MHz, DMSO-dg) & 921 (d, 1H, H4,
J=1.4 Hz), 8.68 (ddd, 1H, pyridine-H6), 8.40 (ddd, 1H, pyridine-H), 8.20 (dd, 1H, H6, J=6.8,

30 1.4 Hz), 7.89 (ddd, H, pyridine-H), 7.79 (d, 1H, H7, J=6.8 Hz), 7.65-7.58 (AA’BB’, 2H,
-arom. H), 7.45-7.37 (m, 3H, arom. H), 5.68 (s, 2H, CH,).

EXAMPLE 48 - preparation of 5-[(4-Bromophenyl)methyl]-2-(3-pyridinyl)-5H-imidazo[4,5-
c]pyridine (GPIN-57)
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was added and the m xture was stirred for 15 min. Then 4-bronobenzyl
bromde (1.2 equivalents) was added portionwi se and the resulting m xture
was stirred for 24 h at room 15 tenperature. Finally, water (80 nlL) was
added, thewpreeopizs@at e was coll ected by filtration an®gcrdehedoé@igi ve the
crude product. Recrystallized froma m xture of diisopropyl ether (10 n),
ethyl acetate (75 nlL) and et hanol (20 nL); pale yell ow powder; np:
270-272C; yield: 40% 'H NWR (200 MHz, DMSO-d6) S 20 9.49 (m 1H,

pyri di nem-@)xturgoﬂgti(dmmllopyndmm(l P=g), Ew‘lﬂz)lc a@dd 65eqidiEny) apd EHyplmsmmcH) , 8.21
(dd, 1H,

J o AA' BB,
2H, aromaé_|€|§25 g‘;@?ghéa}e%ﬁ%% CYf?fI—?gh aromgﬂl'gélﬂg %tgq?l%l_%%s c@?@? LE 49 -
pr epar at tempemtur@l[d(mn@domppm;tbr) irb¢ feylhl]mgmﬁ)dmpwas ahaldy IaJkaﬁ’:d—bmdd&im[ 4,5- 25
clpyridin ure py.Li di s
i soni %:ot | lﬁlsoglgao%%ﬁ (%id eq uresv qngrﬁ)@{l%gas qupogﬂegs%'hoﬁs Y a‘ae’f?‘g e yifss heat ed
at 190C fith eﬂlyhaontatei'(Zsk 260 rrﬂ.gandl' the rtombﬁedr:‘bvghmm @hmweﬁQ@e@(NizSO@mﬂgnt 2
tenperat ure our e ter. The resu m xt yre e 30
b Kot nettoRi TRt bR REORATHY PHS BOIEPh o & TPREALS
col | ect egtetrye {50 mmtanarethaaad(nr eyl to Bk 84%0sF p{pﬁm&yl)vm@maﬁaaésyail i zed

fromvvate]{r%?S rrer?‘z1 g ive 84%0f 2-(4-
pyri dyl ) SRHRE PG %‘tﬁgpgw oyridi ne as a pal e orange powder. 108 WD

20044905286 PCT/ BE2003/ 000117 2- (4 Pyridyl)-1(3)H-inidazo[4,5-é]pyridine
(0.327 g) was dissolved in dry DVF and the resultlng sol uti on was

cool ed t %M%Qdé@%ﬂ%%@ém]%%ﬂé% wisdissolved indsy BME(I0 sfanddded and
the m Xt e Gestfipg §smﬁdne&asf QbledRo B Aqﬁbﬁﬁ b ﬁp&xild?tm&lﬁvaﬁémsgl e

equi val ents) was added portionw se and the resulting m xture was

for 24 hwak addsdrand @@mmsuwdnéqugﬁ migt Ben( Sbromiobgnayh Sroadde@l.2 t he
d
preci pi t Crys &%a!dﬁ gud%lée' &&%Hés%ngilg}m&%a‘éguﬁ{afg %@h&t?%ﬁr“ €

product . I ze roma mxture o I 'sopropy nm.) and
et hylts actema@rem(ﬂ Binglly), watea (89 mb) wasradgalutterprecitate W8 -cdleb@d (bydijiration apd el d:

40% 1H NNB. glne% %E%da) 6 9.25 10 (d, 1H, H4, J=1.4 Hz), 8.70-8.67

(m 2H, pyrld 5-8.20 (m 3H, arom H), 7.83 (d, 1H, H7, J=6.8
Hz), 7. 64 7 58 (AA BB 2H arom H), 7.45-7.39 (AA'BB', 211, arom H),

5 D e o DL 0o PSR OISl el ) apdghent e
( GPIN- 53p0 mL); pale yellow powder mp: 270-272°C; yield: 40%; 'H NMR (200 MHz, DMSO-dg) §
20 9.49 (m, 1H, pyridine-H2), 9.18 (d, 1H, H4, J=1.5 Hz), 8.65-8.60 (m, 2H, arom. H), 8.21 (dd,
1H, H6, J=6.8, 1.5 Hz), 7.79 (d, 1H, H7, J=6.8 Hz), 7.65-7.58 (AA’BB’, 2H, arom. H), 7.54-

7.38 (m, 3H, arom. H), 5.66 (s, 2H, CHy).

EXAMPLE 49 - preparation of 5-[(4-Bromophenyl)methyl}-2-(4-pyridinyl)-5H-imidazo[4,5-
25 c]pyridine (GPIN-49)

A mixture of 3,4-diaminopyridine (1.00 g), isonicotinic acid (I equivalent) and

polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was

cooled to ambient temperature and poured into ice/water. The resulting mixture was made

30  alkaline by addition of solid NaOH and the resulting precipitate was collected by filtration

. and dried. The crude product was recrystallized from water (55 mL) to give 84% of 2-(4-
pyridyl)-1(3)H-imidazo[4,5-c]pyridine as a pale orange powder.
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A m xture of 3,4-diam nopyridine (1.00 g), thiophene-2-carboxylic acid (1
equi val ent) and pol yphosphoric acid (25 g) was heated at 190C for 3 h with
stirring. Then the m xture was cooled to anbient tenperature and poured

i nto i cel/ waDena/00328 resul ting m xture was 20 neutral | Zeg/8rYeddsdis on of
solid NaOH and the resulting precipitate was collected by filtration and

grnideg"[ hlggﬁ(i’ry%{%g) ﬁ?)%d n gl éﬁﬁt(’b'iz‘? ?\qvasfritsso ved In éry'ﬁl\ﬁF PII r}m"ﬂ ey (50 n)

2-(2-thi &myt‘cs)tﬂtildg&))lﬂmmwakamﬂe@ 15-oe¢pgrquedum9asocmh dyghekide it .6 leygitabifs)

v (10 169 il 98 SRR e Bt 1t e et otinnt R 552 305

sodi um hyqtmxéncbw(aia&iee@uﬂmmetaﬁa the/\ﬁﬁu@;gd@&ueadzat Rerréd For 2 6 WaSomt i rred

for 15 mn. Then r onpb bro . .equival e was added
bor t 1 B EIeRiE FHT: QT (JGLAPR HIE eir P eoneser b oo

t enper at &E@i-to?iv@@ie'cﬁlde‘ﬁﬁfdﬁét (80 rrL) was added, the precipitate was
collected by filtration and dried to give the crude product . 30

Recrystallized fromethyl acetate (70 nm.); pale yeIIOM/pomder

53;) Zgl%e&%%l&fﬁ%ﬁeamwh&gdﬁ&%q Einey VBRI b St ke %&%3%6011%'5

7. 8hr0(N§d>0W91% mphl%pwéﬂémgr )L-:ac:l@ 40%,4HHiMR (208 MHg DMSO-d5)7§ 9256. 8 Hz),
7 64 H) (s, 2H
Goy i St iflngh 4ﬁr éggtr) Rz (fo, I8 Fyeibtoe b2 58258 36" 2519, Bronh b, 788, |
2- Benzyl 18- H{ 4i=i518diln),p‘i’ié41?I5$ ANNRB), 28eion. djz U739 B BBy, iH]iafen. (IBPIN- 67) A
m xture é % dt.ig}?zgt nopyridine (1.00 g), phenylacetic acid (1 equival ent)
and poI§ § s%ﬁ i€ acid (25 g) was heated at 120C for | h and then at 150C
for 12 h with stirring. Then the mxture was cooled to ambient tenperature

d ' / wat 10 | t tu | kal b
i (1 or oML, 4N hredion ol - BT G BeoHs OB eoica by

filtyatigpyminsk (dPned3) The crude product was recrystallized froma mxture
of diisopropyl ether (20 mL) and ethyl acetate (76 nL) to give 57% of
2-benzyl -1(3)H imdazo[4,5-c]pyridine as a col orl ess powder.
2-Benzyl o Thidhkd b1 68 ri@hOY1.06 b Shibfhen 09k, 0 y DME (5
ifbpyri@hOYT.061 1) hibthen08. bodas? 1RO éqé%%sigéﬂ&

m.) and the resultin ution was co to 0C” Aqueous
hydr oxr . xphowheéﬂﬁowa rﬂ) Fps hejed ad@OW fond b with stinding Bhemdbe mixture @ds f or 15

m n. TheRofkq DO MRRENZ ¥, P%ﬁf@ d6d (ﬁou?egeﬂ Y%Pﬁér Jhe "RSuAGAGHLAR (0N se

andthe resultin m xtufe was stirr room perature.
20  neutralized by addition of solid NaOH and the resulting precipitate was collected by filtration

and dried. The crude product was recrystallized from a mixture of water (50 mL) and etharol
(25 ml) to give 30% of 2-(2-thienyl)-1(3)H-imidazo[4,5-c]pyridine as pale yellow crystals.

2-(2-Thienyl)-1(3)H-imidazo[4,5-c]pyridine (0.335 g) was dissolved in dry DMF (10 mL) and
25  the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 equivalents)
was added and the mixture was stirred for 15 min Then 4-bromobenzyl bromide (1.2
equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and
dried to give the crude product.
30
Recrystallized from ethyl acetate (70 mL); pale yellow powder; mp: 230-231°C; vield: 24%;
"H NMR (200 MHz, DMSO-dg) & 9.01 (d, 1H, H4, J=1.5 Hz), 8.16 (dd, 1H, Hé, J=6.8, 1.5
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Finally, water (80 nL) was added, the precipitate was coll ected by
filtration and dried to give 20 the crude product. Recrystallized froma
m xture of ethyl acetate (50 nL) and ethanol (6.5 nlL); pale yell ow powder;
np: 232- 23%62004j0e3285 46% 'H NVR (200 MHz, DVSO d6) S pgr@fadodosis? H4,
J=1.4 Hz), 8. loédd, 1H, H6, J=6.8, 1.4 Hz), 7.61-7.39 (m 3H arom H),

7. 38- 7. 10HPAY 87 K4d, 1Hpthiopbeme-Hi)=3.6, 56HES 7.62 H, 15; BA2F6.844.77.6467.52h, 32 CH2) .

EXAMPLE 5Z4qm. -4 B

5.1 (4- Br ooy i nzzgt'fh% B%(HII AL %51 2F: §B2: i ni dazo[ 4, 5- ¢] pyri di ne
(GPJN—FZ) 30 A m xt :Jre of ﬁ 4-di am nopyridine (1.00 gzj, t1 Egggtpoi c3a(r:]i d (!
equi val e yp ri c_agi was heated a 0C for ours
with sti P?jlbndgaﬂ. ithﬁ thzb(%?ﬁ%@ﬁ e°fa%£e“%%rfg%bi°8wa€w gthyldifeimidageld,5and

pour ecs i n¢]pyridime/ (GRIE467) The resulting m xture was nmde al kal i ne by addition

of solid NaOH and the resulting precipitate was collected by filtration
and dried. The crude product was recrystallized froma m xture of water

(100 ni) Alifxiite 300314-AREREHyRGN BS&KBO%,O%&%Yace@%ﬁt R@ngaeui\(aieﬂg Td tO
give 47% of 2- %-na hcah I n%gl)-l 3) Him dazo[ 4, 5-c] pyri'di ne as an

of f - whi té"’b@’%ﬂ% ‘.’ngc(‘ f%%a%h pahestedia 129°6) far il and, dew a6 150°Byfor &2 hewiflD. 409 Q)
was di ssahiving. Thendby mblvire (49 ) andbih ' tion was. cool ed
to 0C_ A uepus 33% sodi u?n h g?giﬁe (_1.%&;}%8{???/%%@ S eﬁ%{é léleg‘ﬁaet%f‘ d the

i xt ul%e. ERGIg mixage Yasymags aline irn adslitipnkyfalih NaQH an emniesidting fredpitate

equi val eRfzs coN@idads, lab b j | ting.oxture was stirred
for 24 h at room %'?e g%ﬂragta%erl gﬁwﬁ?ﬁ% |§‘?f"{%’/§‘t‘°@r 5™ hz\?’éb" cfo‘@’d‘?“r?

preci pi t AiEerFepyl cBier &40 el )handf ¢thylr aselaten(76nuhl) do i ghet 52%gof 2-behsl-cayEe
product . irhfai?8 L i xture of diisopropyl ether (10 ni),

et hyl acetate %’g%%ﬁ?ﬁgﬁﬁgélﬂ%n@oﬁo%é m.); pale yell ow powder; np: 210-213C
(degr.); yield: 22% 1H NWR (200 MHz, DwMsO-d6) 8 9.73 (m 1H, arom H),

9. 22 d, YA X I )e, ( 1H arom H. .J=7.2.1.4 Hz), 8.23
(dd, L 21&6&112%@@‘7’)#'}“1&%%5) ?lgﬁ?.@SB%gf e GRiobatl o dyMP S ) ] 1,
15 J=6. 8rasultipg Fol@onrwaslooble to761C. Aqasvus 5B% D4iaH l(ﬂrox?dé,(l.@é%))ﬁval@i@)'\%'f 53 -
pr epar at %ﬁ){%d%.]'nd Ek }é{ltur%r Omg‘&g‘g I )@Et h;ﬁ#% (2-napht hal enyl’) - 5H-
i mi dazo[ 4, 5- C] pyridine (oP _ é)' B This f-bromabenzyl brogideril Rsayivalentile (1. 00
g), 2-naphs hdded pattiodw(sd and) dieVieudtite) mikifle was stirred for 24 h at room temperature.

Finally, water (80 mL) was added, the precipitate was collected by filtration and ‘dried to give

20  the crude product.

Recrystallized from a mixture of ethyl acetate (50 mL) and ethanol (6.5 mL); pale yellow

powder; mp: 232-233°C; yield: 46%; 'H NMR (200 MHz, DMSO-dg) § 8.94 (d, 1H, H4,

_ J=1.4 Hz), 8.10 (dd, 1H, H6, 1=6.8, 1.4 Hz), 7.61-7.39 (m, 3H, arom. H}, 7.38-7.10 (m, 7H,
25 arom. H), 5.65 (s, 2H, 5-CHy), 4.17 (s, 2H, 2-CH,).

EXAMPLE 52 -  preparation of 3-[(4-Bromophenyl)methyl]-2-(1-naphthalenyl)-5 H-
imidazo[4,5-c]pyridine (GPIN-62)

30 A mixture of 3.4-diaminopyridine (1.00 g), l-naphthoic acid (1 equivalent) and
polyphosphoric acid (25 g) was heated at 190°C for 3 hours with stirring. Then the mixture
‘was cooled to ambient temperature and poured into ice/water. The resulting mixture was
made alkaline by addition of solid NaOH and the resulting precipitate was collected by
filtration and dried. The crude product was recrystallized from a mixture of water (100 mL)

110




pol yphosphoric acid (25 g) was heated at 190C for 3 hours with stirring.
Then the m xture was cooled to anbient tenperature and poured into
ice/water. The resulting m xture was .nade al kaline by addition of solid

NaOH and tvwe 26mmos28é Ng preci pitate was col |l ected by fpichigkadosmsignd dri ed.
The crude product was recrystallized froma mxture of water (100 nmL) 25
and et hanol )

2 (2 napoh Ny (P e Bl o suephbgeri MO oot AP i S cer

2- ( 2- Naphifhahiepshwerl (3) H i m dazo[ 4, 5-c] pyri dine (0.409 g) was dissolved in
dry DMF (10 nlL) and the resulting solution was cooled to 0OC. Aqueous 33%
sodi um hydroxide (1.5 30 equival ents) was added and the m xture was

stirred hqn-NephialBayl) T(8)H-HnibiBpREPFIdind (00908 k. cﬁss@ﬂH&l Y@hﬁﬂbﬁﬁf s added

porti onvvl se and the resulting mxture was stirred Eor room
t enpefat Gile. a0 th%lrﬁfsylﬂnsvadévov( ves mlemo Ko fpyeous3 /pﬁ@ewpﬂwm:dms 5

col | ect ed valéﬂt%wa@aadea aft e nfbiin@tvas Qtibd/Rr | sk THEIRS- BBy g%
2004/ 0052 6 PCTBE2003/000117 Recrystallized froma mxture I'1 sopropyl

et her (2 Frequivaieatsy WasAdded partenwisesnd theresulsinganixgreamrg stipedide 24 h aprooh33- 138C
d .. J=1.
550", ity S5 SR 5t BBl el il

(dd, 1H, digl to gisg the crudeprodeyt. 8. 10-7.90 (m 3H, arom H), 7.76 (d, 1H H7,
J=6.q,Hz), 7.65- 5 7.50 (m 4H, arom H), 7.52-7.39 (AA' BB, 2H arom H) |
5.67 (s, 2H, CH2). EXAMPLE 54 - preparation of

5-[(4-Br Bmxﬁtﬁéﬁqcm&m dwpixurg of dliséprowyt ethleil ) mi:)Sdthyl acetate (S0 mL) and ethanol

|mdazo GPIN- 52 Ja xfure of 4- dj e (1.00
7 Ol GoRliuRae seh i pivaer: B 2l et vl it A TRRA St o5 O

heat ed a,t_wﬂsaﬂ&;)s@wsf(mhlmawm S}QI wz(zgmﬂ:mry—ti %@M{H& %8 gront @Ol €d tO

anmbi ent terrperature and pour e into i cel/ water he resutlng mxture was

made al Kdts ﬂaéHﬂ) W@d&hﬂéﬂ%m NadH). 8- TR (.28 ko BD.pk 88cidpl HAR  was
col | egt _fLthH{e) g_q%gg’ﬂgﬁndn@e%s (-gfﬁ_f{f(‘dﬂl e product was recrystallized

froma m xtur and anot (20 15 nL) to give 87% of
2-(2-fluorophenyl)-1(3)Himdazo[4,5-c]pyridine as an of f-white powder.

2- (2-Fl Yl 1(3) zol4 r|d| | ved in
dry’ DVF St e BR B ST B b B B lRRah 33 S50
sodi um hiyidaaafidcec]pyridine (6§IVH3) ent s) was added and the mxture was stirred
for 15 mn. Then 4-bronobenzyl brom de 20 (1.2 equival ents) was added
portionwi.se and the resulting m xture was stirred for 24 h at room
t enpar atAir m.lxtEienaalfI y.4-diatisgpyfidide N{1)00ag, aditkglthoichaciar €C1 pidivali@)\\ahd
col l ected X hltrat& rg nd o e e .
polyphosphoric aci & g% was heated at 190°C for 3 hours with stirring, Then the mixture
was cooled to ambient temperature and poured into ice/water. The resulting mixture was
made alkaline by addition of solid NaOH and the resulting precipitate was collected by
filtration and dried. The crude product was recrystallized from a mixture of water (100 mL)
- 25 and ethanol (400 mL) to give 28% of 2-(2-naphthalenyl)-1(3)H-imidazo[4,5-c]pyridine as an

off-white powder.

2-(2-Naphthalenyl)-1(3)H-imidazo[4,5-c]pyridine (0.409 g) was dissolved in dry DMF (10
mL) and the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5

30  equivalents) was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide
(1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and
dried to give the crude product.
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dried to give the crude product. Recrystallized froma m xture of

dii sopropyl ether (10 nL) and ethyl acetate (25 niL); off- 25 white powder;
np: 156C, yield: 53% 'H NVR (200 MHz, DVsO-d6) S 9.18 (d, 1H, H4, J=1.6
Hz), 8.35-®wo02604fo0828¢LH, arom H), 8.20 (dd, 1H, H6, J= Q,&,BE;M@,OMQ.,, 7.78 (d,
1H, H7, J=6.8 Hz), 764758(AABB 2H, arom H), 7.52 5H,
arom aration of

5 [ 4- By RiSRBHYRS ol ayreds pf disppropyiediey (A mehgid clifhaogase (60 mL; pae
| m dazo] %raig@b@@i&ér%ﬂewé@ﬁ% éieéx)), ‘g\em )5 4L Q{nggofﬂgg? g %28%6*3( 0. 500

g) and ci nnam c acid ui val'ent's 24 h
wi th sti f¢ilg HeTie 4H§lulgt9|3'|ﬁ|gf skt arom. Wz B. fdc(dﬂdd{ tacona Hyi Je R, lﬁﬂme}rm ure and

172 w0 2004/ oEB5h PRteh0E 430 Tt Sokpi . €L R B HBCHS: on was

ext r aét ed-itnh4RNreagUBon§2-4 38i(Aai BB d2H xirate. H)os 6? (0RH, CH})e or gani c phase was
dried and evaporated to give 0.580 g of a pale brown solid.

Recrystal lization froma m xture of diisopropyl ether (20 nlL) and ethyl
acet at e WI)E g e 39‘%’%?“021- [of1 BY[(4BysimophinyDmetny]]12-R-fluorophenyl)-5H-

(3) H-i m daaolsfs gﬁhéﬁ@ an of f-white powder. 5

2-[ (I E)-2- Phenyl enyl 1(3) i m dazo[ 4, 5-c] pyridine (0.250 g) was
dissolved in dry DMV (3 nL) and the resulting sol ution was cooled to OC

Aqueqgyls 30@-?@@ [ ide: {1 [ ents the mxture
was g?jl r%e or %?jr?%gm 18%@%?%%@%?\%“05? S%ﬁ 1?]; e@&'ﬂ?‘lﬁgﬁ]e@?s) was
added pomlimhmlméc aeid (23‘@ wasehted agl%"&tfmrraehm sﬁfdngr Ei6knf ¢ midude vals room 10

t t er t t at

col | ot eibelzd il el bt pdlindy YR8 RR o iy, bl wes e
Recryst aalkalmedbyfadrhnmaoﬁﬁN(NamH and tiehi respGRatipiRtenads colébtdilby MAgkidatday | .
ot L L5, R ol e i A e s s
J=6. & 1mb) idive $798 Z(rflubldphaish), 1(@)71%5&%5;@}%@ A WhiteHowad oM H)

7.48-7.30 (m 6H), 5.63 (s, 2H CH2). 6 - preparation of
5-[(4- Bronmophenyl ) et hyl ] - 2-[ (phenyl t hi o) met hyl ] - 5H i m dazo[ 4, 5-c] pyri di ne

( GPIN- 83)-(22Pubrophot Bimstladofdl5aHyRaR%" (s
phenyl t Iﬂ(?acgt |ognag?lc}|§3 %12 g[ 5% ul vaOgS? v@asm@&og%?g@%g D%Bgfor 6 h

With sti ﬂ*?rfésqltgwoéqtlﬁg Wﬁsm 15Ccdanasts 83%aspdiventydroxide (1.5

equivalents) was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide

20 (1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room
temperature. Finally, water (80 mL) was added, the precipitate was coliected by filtration and
dried to give the crude product.

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethy] acetate (25 ml.); off-
25 white powder; mp: 156°C; yield: 53%; 'H NMR (200 MHz, DMSO-ds) & 9.18 (d, 1H, H4,
J=1.6 Hz), 8.35-8.26 (m, 1H, arom. H), 8.20 (dd, 1H, H6, J=6.8, 1.6 Hz), 7.78 (d, 1H, H7,
J=6.8 Hz), 7.64-7.58 (AA’BB’, 2H, arom. H), 7.52-7.24 (m, 5H, arom. H), 5.66 (s, 2H, CHy).

| EXAMPLE 55 - preparation of 5-[(4-Bromophenyl)methyl]-2-[(1E)-2-phenylethenyl]-5H-
30  imidazo[4,5-c]pyridine (GPIN-81)

A mixture of 3,4-diaminopyridine (0.500 g) and cinnamic acid (2.036 g, 3 equivalents) was
heated at 160°C for 24 h with stirring. The resulting mixiure was cooled to ambient

temperature and washed with diisopropyl ether. The remaining solid was dissolved in ethyl
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tenperature and washed with diisopropyl ether. The remaining solid was
dissolved in ethyl acetate and the resulting solution was extracted with
2N aqueous sodi um hydroxi de solution. 25 The organi ¢ phase was dried and
evapor at edwbao@iovasd. 520 g of a pale brown solid. Regic¥mralobhdhat on froma
m xture of diisopropyl ether (20 nL) and ethyl acetate (16 nL) gave 32% of
2- % E pEenybdtdr:é ajdrted Lep::l%mgg&v)ﬂdniwa'sgmfeé vﬁt}c:m)yqﬁedhmdﬁm Egrnlrdxicfe-sahaiubﬁ povvfler .
2-[ (Phenyl t hi o) et 1 Hi azo ne (.0. 300 | ssol ve
Tl ry DR (e e bl el P ERRTHGE dB1 G 9 othee £ bPaa Fovb coldqueous
33% sodi qmrbnstﬂn@ﬁbﬁieomla rhixtn 26l o uﬁﬁoﬁ@bﬁ)emw(szoaﬂpjeﬁdamgh AdBRtel(B Xinl) Gavsas
stirred for éﬂ(ng pg; en 4- brom)benz%Z bromde. (1.2 equival ents) was added
ob 1€

por t i onwPg® rigthenyl- 1d) Zrippidazlhs -<dmriding s ap,ptiovhits peyder.o om

tenpesature. Finally, water (50 rrL) was added, the precipitate was
collected by filtration _and dried gi ve the crude product. 113 WO

2004/ 005246 ey B o - mm@@&*éﬂ%pmdz@doﬁﬁ@m Fapdlistolied indrydPMEopr opy |

(eg 23: (103 .H’k? a@d"%zo‘?/oésmﬂﬁg%ﬁ/%h% %34 S1ealeh ooéakggeogg gm seﬁpﬁe&ydm&ﬁe (13 %68 170?

Hz), 8 13qt(1@éﬁnts1was pled grdsthe migtug waz;urrerl for71X win. Then Hpromphenzgl qu:)nde

(10 S s dieth o sl Sesfich i GilTor M sl " 07
pr epapat tempemfwes Firfally,| wat@i(pheahy Was didyd, it procipitae Was dolleaediphidirgtion S
I m dazo[gn%ltﬁggg&ﬁdd ra%)p&%; N— 1 10) 10 Prepared as described in exanple 3

from2-(2- opneny H-| m dazo[ 4, 5-c] pyridine (0.263 g) and
4- chl ororret hyI bi phenyl (0.300 g, 1.2 equival ents). Recrystallized from

et hyl acg! n); _col orle s nee I C' ield: .35%. " 15 NWR

(200 M—lz gz&g)ﬁg@ tge‘rl(lgp "”CZJ%G?' ); , arom

504’2) 7. E?(tgo@ﬂ pobvttbr hii: 21@@14@0@&@ 7y1e71€1’> 277°/24H(NMR;L@60 m@rDMSb),dsﬁt; D3)2(S 2H,
eparati

5-[ (43 Gw(d@ﬂﬁpﬂ‘éﬁylﬁr%t) Hy13 (dg,l(}gﬂq it g1z 785 (4, 1HnTEHz5714-231%] HlA-i di ne

GPIN-1 r e 3 from
( 2-(2-fl u%rg%prghgrl{i;w I—ﬁi%gggg’od[lg%j(]@pyrl i'he (0.300 g) and

4-chl or obenzyl chlori de (0.272 g, 1.2 equivalents). Recrystallized froma
m xt ure BKABPLEOP6 OPY brephdn of G-[id-BroxivgheiyDydetatiel- fipleeny12fo)eihyl | HH- -

imidazo[4,5-c]pyridine (GPIN-83)

20
A mixture of 3,4-diaminopyridine (0.500 g) and phenylthioacetic acid (2.312 g, 3 equivalents)
was heated at 160°C for 6 h with stirring. The resulting mixture was cooled to ambient
temperature and washed with diisopropyl ether. The remaining solid was dissolved in ethyl
- acetate and the resulting solution was extracted with 2N aqueous sodium hydroxide solution.
25 The organic phase was dried and evaporated to give 0.520 g of a pale brown solid.
Recrystallization from a mixture of diisopropyl ether (20 mL) and ethy! acetate (16 mL) gave
32% of 2-[{phenylthio)methyl]-1(3)H-imidazo{4,5-c]pyridine as an off-white powder.

2-[(Phenylthio)methyl]-1(3)H-imidazo[4,5-c]pyridine (0.300 g) was dissolved in dry DMF (5

30 mL) and the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5
equivalents) was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide
(1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room
temperature. Finally, water (50 mL) was added, the precipitate was collected by filtration and
dried to give the crude product.
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5 white crystals; np: 167C, yield: 53% 'H NWVR (200 MHz, DWVsSO-d6) 8 9.18
d, 1H, H4, J=1.4 Hz), 8.35-8.26 (m 1H, arom H), 8.21 (dd, 1H, He6,
=6.6, 1.4 Hz), 7.78 (d, 1H, H7, J=6.6 Hz), 7.53-7.24 (m 7H, arom H),
.68 (s, 2420408236 EXAMPLE 59 - preparation of PCT/BE2003;’000117

- (2- Fl uor ophenyl ) -5-[ (4-1i odophenyl )met hyl ] -5H 30 i m dazo[ 4, 5-c] pyri di ne
(GPIN-113) Prepared as described in exanple 3 from

2- (2-fluorophenyl)-1(3)Him dazo[4,5-c]pyridine (0.300 g) and 4-i odobenzyl

brom de RRe98ailiged ford a%hﬂ%ﬁdﬁs@mpﬁ %ﬂxe}/\@@&ﬁ!ﬂ&ﬁoé@ﬁ@ &t (PP 3HaR00117
Recrystallized froma m xture of dllsog’%?/ %II'B et her (10 nlL) "and et hyl

ac et at e besmpowdenmn: 1afil 7@ Cotdogrtayisld: N@{RﬁO@I MHz,mMﬁO-dd) ﬁII‘9F05( 200

3 16 (dal 1 AR Fhd ey W vay o 1 Ayl Qi SRR 1

(m 5H, QAAHSB HRH, &oB4H),sT.48H]14 Gri26H, aﬁorE.)MNF?LB-'Bm (m.prHE peomat D 15,651 (s,
5-1[4-( 1 zﬁfmy‘%%g% ?&gﬁr)]yl ] met hyl ] -2-(2-fluorophenyl)- 5Him dazo 4
5-c [ , pyrl Prepared as described in exanple 3 from

2- (2-fluorophenyl)-1(3)Himdazo[4,5-c]pyridine to (0.300 g) and

e e NG Vi e e

coI or | esmd%@ﬁ&bk’ymila@((}wmo)yl eld: 59% 'H NVR (200 MHz, DVMBO-d6) S 9.17
éb—i J=1.6 Hz), 8.35-8.26 (m iH arom H), 8.21 (dd, 1H, H6,
1.6 Hz), 7.77 (d, 1H, H7, 15 J=6.8 Hz), 7.52-7.24 (m 7H arom H),

5 64 (s, P@phredio® YlestriB&l frsexadiple 3 Gg) 2—X2—ﬂEbtéWnEl)ﬂﬁS)H—imﬁchp@{#ﬁtd]mﬁdhfe

|5m( ([j;zé[ hﬁ?%dr‘llﬁﬂ n’(eny?{ﬂ’%efgl)&%w épg(?‘l%en ';Jlg?;:ri bed in exanple 3
from2-(I- napht hal enyl )-1(3)Him dazo[4 5-c]pyridine (0.303 g) and

m xture BrrRiaaa vt R ¢t aufplses gredle s SGETRE 55T it o
Fz)g"‘g;?% m%%@@m@ﬁk% d@ﬁf% 23 eaima 208, 6'\111% 8%%&@ %Ifoar?ﬁrﬁljrﬁ 738%) (2 m 113

Hz), 8. 26 (dd7.77 H%?Tjﬂﬂmlﬁ{mqm B), 633 s, 3H CHp). 15H, arom H), 5.75
(s 2H, CH2). EXAMPLE 62 - preparation of

4- Br onophen rreth 2- (phenoxymet h 5
[( EXAR/[PLEy g ypreparatgo% of 5< (4-Ch1¥r]o%)hcnyl)methyl]—2-(2-ﬂuorophenyl) 5H-

imidazo[4,5-c]pyridine (GPIN-112)
20
| Prepared as described in example 3 from 2-(2-fluorophenyl)-1(3)H-imidazo[4,5-c]pyridine
(0.300 g) and 4-chlorobenzyl chloride (0.272 g, 1.2 equivalents).

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (25 mL); off-

25  white crystals; mp: 167°C; yield: 53%; 'H NMR (200 MHz, DMSO-dg) 6 9.18 (d, 1H, H4,
J=1.4 Hz), 8.35-8.26 (m, 1H, arom. H), 8.21 (dd, 1H, H6, J=6.6, 1.4 Hz), 7.78 (d, 1H, H7,
J=6.6 Hz), 7.53-7.24 (m, 7H, arom. H), 5.68 (s, 2H, CHy). |

EXAMPLE 59 - preparation of 2-(2-Fluorophenyl)-5-[(4-iodophenyl)methyl]-5H-
30  imidazof4,5-c]pyridine (GPJN-113)

Prepared as described in example 3 from 2-(2-fluorophenyl)-1(3)H-imidazo[4,5-c]pyridine
(0.300 g) and 4-iodobenzy! bromide (0.501 g, 1.2 equivalents).
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i mdazo[4,5-c]pyridine (GPJN-82) 30 Prepared in analogy to exanple 56 by
usi ng phenoxyacetic acid instead of phenylthioacetic acid. 115 WO

2004/ 005286 PCT/ BE2003/ 000117 Recrystallized froma m xture of diisopropyl
ether (10 wbpomnes2ed hyl acetate (30 nl); off- white pPRWGRErTMon1E08- 169C,

yield: 31% 1H NWR ézoo MHz, DMSO-d6) 8 9.13 (d, 1H, H4, J=1.5 Hz), 8.19
Edd, 1H, crygializgl from g mixfure 3f disopmipylldther kIR, mILy GnBethil) aceibteq3s hgp%ff_ h
AA' BB, : Hy 10k oAz 143 AA BB H,_ arom 7.31-6.8 m ,
arom H), %#Sﬂl.ltg%%@s( ls;QJ ‘zﬂ éﬂﬂﬂz%%%gﬁﬁﬁﬁfﬁfﬂ{@@@gdﬁtﬁ&\ﬁL@ 64, H4,

prepar at i dnl.6Hzp-8354- B @yaph arvsl. HLs.hy (dg; 4H9H!s,q"=@15,21.8_f;gz2y4;_315_17!74 m. 31

i m dazo[ 4, %—ckﬁy éd.} e@?&]l\l—% io Prepared as describéd Tn engn’p € 3 from
4- chl or o- 3“Phé lezi(% o 'EFQ%!’%,SS@&F C&he (0.425 g) and 4- br onobenzyl
brom dé (0.270 g, 1.2 equivalents). Purified by colum chronat ography

di chl : = ol ) | orl tals; . 245-250C,
(ra ST LR o e RS e B

8. 40- 8. 335{rimidakp[4.5rcpyriding (GFINSBI4)d, 1H, H7, J=6.7 Hz), 7.63-7.57 (AA BB,

2H, arom H), 7.55-7.43 (m 3H, arom H), 7.21-7.15 (AA'BB', 2H arom H),
5.88 (s, 2H, CH2). EXAMPLE 64 - . preparation of

5- [ (4- Br ofwpiretyd Yiewrites| ih -ekaibiplir D xm22 phambotekbY)-28) i Th 878k 4.5 8hRYy ' 1 di ne
L AR U b, 1y
5-[ (4- Br omophenyl ) met hyl ] - 4- chl or o- 2- phenyl - 5H- i mi dazo[ 4, 5-c] pyri di ne
(GPIN-96),(see...e le 63) (0.200 g) was dissolved in DMF (5 nL) and 2N
aqueous s%éff’[fﬁ?lﬁ?‘ﬁ%gg‘i Elémxé@ ob\diisarerpy] ethen{)0 wh3 aadchity! abbtater(©8 WhL) Ng
et L g e et M TR Ve DS S9a2 (et i e e
was col | el goﬂ@y&ﬁ'&@ﬁ émi b, aromgnyd!.Zlh(ddedees,n&adyQF.}tfﬂ,ey,_%gd, mz?)hq!’ Hz;gg from
a m x{qur ey i r e acet at e ;
col or%sgs?—go%r%ﬁfpmﬁ%gﬁé%g@ f@%ﬁh@@&}{ﬁ E&klﬂﬂ? Yo68hWyz, DVBO d6) S
8.17-8.13 (m 2H, arom H), 7.59-7.44 (m 6H, arom H), 7.28-7.23 (AA BB,
2H. " ar OERAMPSE Gt (Y piparad o711k o 2
imidazo[4,5-clpyridine (GPIN-115)

20 Prepared as described in example 3 from 2-(1 -naphthalenyl)-1(3)H-imidazo[4,5-c]pyridine
(0.303 g) and 4-chloromethyl-biphenyl (0.300 g, 1.2 equivalents).

Recrystallized from a mixture of diisopropyl ether (5 mL) and ethyl acetate (43 mL); off-
white powder; mp: 216°C; yield: 23%: 'H NMR (200 MHz, DMSO-dg) 8 9.77-9.71 (m, 1H,

25 arom. H), 9.28 (d, 1H, H4, J=1.6 Hz), 8.53 (dd, 1H, arom. H, J=7.2, 1.2 Hz), 8.29 (dd, 1H,
H6, J=6.6, 1.6 Hz), 8.02-7.32 (m, 15H, arom. H), 5.75 (s. 2H, CH,).

EXAMPLE 62 - preparation of 5-[(4-Bromophenyl)methyl]-2-(phenoxymethy])-5b'-
imidazo{4,5-c]pyridine (GPIN-82)
30

Prepared in analogy to example 56 by using phenoxyacetic acid instead of phenylthiocacetic
acid.
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116 WO 2004/ 005286 PCT/ BE2003/ 000117 EXAMPLE 65 - preparation of

5-[ (4- Bronophenyl ) net hyl ] - 7- chl or o- 2- phenyl - 5H

i m dazo[ 4, 5-c] pyri di ne(GPIN-103) Prepared as described in exanple 3 from
7- chl or o- 2wphamawbs2dd 3) H i m dazo[ 4, 5-c] pyridine 5 (0. 309/uiboosfogRar ed as
described in exanple 2 from 5-chl oro-3, 4-di am nopyri di ne and benzoic acid)

and 4-bronobenzyl brom de (0.240 g, 1.2 equival ent 231 Recrystallized froma
mi xture dieciysiabisgst fsom 12 mixpse of digsoptopyl e&enﬁw wéefag ethylsaseiale) 3G ad)eeifanol

(2m); of fi~whi L VSt feoodPeieid 1 Drod LEHSG M : %niso- :
DVBO- d6) ‘W?B&’g‘?ri ¥’( g@é ?ﬁg, @Prﬂ’f’ﬁj irl’.g’z iﬁzq?ﬁ, I‘gi.ogesM?g’,/mfﬁ,ﬂ ‘EE@ 95@(1)@’2%) ,
8. 40- 8. 3314, 1F1.2 Hiz),a8.0M(dd)LH, HEGF=6.8, 59 HAAT.BB(d, Bl Har 68 Hy), 7635467, 44 (m
5H, arom, H) 5,85 (S, ) « ch Bl € <t he
Fol | ow nARER ¢ PO SR peRe e BB R 35 1 A1% PG Sk BRHPHG S5
5- [ ( 25Br guBEhNFGHy),fe8y I8, D-BHgny| - 5H-i mi dazo[ 4, 5-c] pyri di ne (GPIN-42)
5-[ (3- Bronophenyl ) net hyl ] - 2- phenyl - 5H i m dazo[ 4, 5-c] pyri di ne (GPIN-43)
2-[ (2-Phenyl - SH i m dazo[ 4, 5-c] pyridin-5-yl)nmethyl]-benzonitrile (GPIN 44)
(2%3 3-[( Zi]ﬂmﬂyj,ﬁ Skb | m dgzeladetion C bPy5-{(@iBrohoptepyiihdtiyl])-4 okloroah plichil-3H-

JN-45), . s g
2- Pheny| Imidezopd.bclrypiding (FRY-PR)1 ) pheny! ] et hyl ] - SHi mi dazo[ 4, 5-¢] pyri di ne
(GPIN-46) 25 _ _ o .
el et A A B L e SRSl SR ¥ e
?G[P 5 ﬁ}- gg;ea@ﬁ@wa A BRItbedzyPbroRide (1 27@Rh e Wguivafehits). i dazo[ 4, 5-¢] pyri di ne
5-[ (4-Bronophenyl ) net hyl ] - 2-(3-fl uor ophenyl ) -5Hi m dazo[ 4, 5-c] pyri di ne
(GPIN-51), . . . =201} .
S (A B SRESRLYY, iy prapmatgeraghy. @ichlromethanc: melhanol = 20:; colrlsy eystls,
( GPIN- 59)mp: 245-250°C; yield: 11%; 'H NMR (200 MHz, DMSO-dg) & 8.44 (d, 1H, H6, J=6.7 Hz),
5 (4B ormananyl L IEL 12 kP TH M PREML); P65 {R50he SELRYL ) ne
(5g[3 S It grl ?msmmfmi, YHpdrbil 11y, 2:20 47 15eAy BBY) @Hy ArpmSH), i 50888 28], €HB): c] pyr i di ne
5-[ (4- Bronmophenyl ) net hyl ] - 2- ( 3- met hoxyphenyl ) - SH-i m dazo[ 4, 5-c] pyri di ne
(GPIN-64) 2-(3-Bronophenyl)-5-[(4-bronophenyl)nethyl]-
5H i m dazo[ 4, 5- c] pyri di ne (G_PJN,—65£TE§ 40
N, N Di me § 554 (- orepReng! ) st Byamossensiedilot-Bysou hrek 2y | - be
nzen NGy : 18 3 = §_J(4- 11-1.4-dihvdro-4-ox0-2-
521 (20) ofBakeTurshRlfar) GPRLIN | oy T IBromophmmet )L bty e) 147

phenyl-5H-imidazo[4,5- c]pyridine)

5-[(4-Bromophenyl)methyi]-4-chloro-2-phenyl-S H-imidazo[4,5-cJpyridine (GPIN-96) (sce
example 63) (0.200 g) was dissolved in DMF (5 mL) and 2N aqueous sodium hydroxide

" 25  solution (10 mL) was added. The resulting mixture was heated at 60°C for 24 h. Then water
(50 mL) was added and the resulting mixture was neutralized by addition of 2N HCl. The
precipitate was collected by filtration to give the crude product.

Recrystallized from a mixture of diisopropyl ether (25 mL) and ethyl acetate (23 ml);

30  colorless powder; mp: 268-270°C; yield: 81%; TH NMR (200 MHz, DMSO-dg) 6 8.17-8.13
(m, 2H, arom. H), 7.59-7.44 (m, 6H, arom. H), 7.28-7.23 (AA’BB’, 2H, arom. H), 6.67 (br d,
2H, H7, 6.8 Hz), 5.21 (s, 2H, CHy).
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WD 2004/ 005286 PCTBE2003/000117 5 [(4 Bromophenyl)nethyl]-2
3-i odophenyl ) - SHi m dazo[ 4, 5-c] pyri dine (GPIN-69)
-[ (4- Bronophenyl ) met hyl ] - 2- (2- bronophenyl ) - 5H i m dazo[ 4, 5- c] pyri di ne
GPJIN- 70) woledadedzsdy! butyl ) - 2- phenyl - 5H-i mi dazo[ 4, 5- @k@m@h@k/mll(';@\ll\l- 72)
- (2- Phenoxyet hyl ) - 2- phenyl - SH-i m dazo[ 4, 5-c] pyri di ne (GPIN-73)

(
5
o
5-1(3, 4- I t h SH d d GPIN- 74
>. [pﬁenw L ™ PSR Toerlibimse mwééeéwrcﬁq?éémm' oSy
5- [ (4- Br amiphe{tyitglperidinel (GPAN-@3)phenyl et hyl ) - 5Hi mi dazo[ 4, 5- ¢] pyri di ne

;-

(

5-

GPIJN-76) 15
[ (4- Bronmophenyl ) net hyl ] - 2- ( 3- phenyl propyl ) - SH i m dazo[ 4, 5-c] pyri di ne

GPJN- 77)Prepared as described in example 3 from 7-chioro-2- ny 4.5-

4-B | 3, 5-di b Pl mideold Seloyiding o
L AR L 2, 8 e By
5H d T \7
2- (I3mBr gﬁoagﬁaéﬁyf%ﬁmmf?ﬁﬂ?hﬁiﬁ%ﬁﬁ }'%gglﬁlyﬁ?'lf]}ts)t?l—l-i m dazo[ 4, 5- c] pyri di ne
(GPIN- 80)
¢ e b reaaaikd ok b it of B Bp BN MIRLLY b R SO0 e 4 "
? Gl[D S 4- gg@?ﬂﬁh@ﬁwblmmq ;-10D: (24 52N EI0; | ibald:y48%6;5'Ek NVIRD ezoo [ MiEB;: DMRO-hgisne

Br orIr'[7);S(lifenyl})I thz I“]Z)’Zg 55 621517 Ry B#0-8133i (s @Bz apm, BDCT69r i di ne

(GPJN- 86Y-59 $9A°BB’, 2H, arom, H),754 7.4 (m, SH, arom. H), 5.65 (s, 2H, CH)),
5-[ (4-Bronmophenyl ) et hyl ]-2-[3-(trifl uor onet hyl) phenyl
ridine (GPIJN 87)

2- Phenyl thé &Y | _SHL ] - i di
(@Jg\gsgnagglpgy (oitheé ioveeammpldary loRbRbg hERbRY bmpdinds UdagRhaded- 1 Pyri di ne

4- Br h 6-trifluorophenyl)-5Him dazo[ 4, 5-c ridi
[ ( N? @%ﬂ Xp}?enyl ZLLyI]Q-pl(nenyl ’5H—m11dazo[4 5- c];?yndm% {33PJN-42) | Tey

[(4B en met hyl ] -2-(2,5-di fl uorophenyl)-5Him dazo[ 4, 5-c] pyri di ne
GPIN- 90§ Fg%}omgpl?enyl)methyl]-2-pheny] -5H-imidazol4,5-c]pyridine (GPYN-43)

5
5
(7 Br ono- 4- br onpphenyl ) et hyl | - 2- phenyl - 5H-i mi dazo[ 4, 5-c] pyri di ne
é

5H-i mi dazo[ 4, 5- c] py

GPIN 913 K henyl-3 HRgisagp 4 Srelpymdites-s]me iyl eyonitiiia (GPIN-J4)benzoi ¢ aci d
GPJM 94) 2-Benzyl - 5- (2- phenyl et hyl ) - 5H-i mi dazo[ 4, 5-c] pyri di ne (GPIN-98)

5 2-(3- %‘l?BﬁﬂYé’ﬁ Hynidaz¢[d,5 iiesmidin-phmbthy Bienzohitite (FEING4S)] pyr i di ne (GPIN- 99)
2- (3- Bromophenyl ) - 5- (2- phenoxyet hyl ) - SHi m dazo[ 4, 5-c] pyri di ne (GPJN-100)

5- (4 BrloRasB e 2 (ristul hsphieﬂﬂl)ﬂenﬁ%etﬁylpﬁﬂﬁnﬁda%HJSfﬂ]ﬂ@ﬁﬁ{e‘%ﬁﬁﬂ@@yr idine .
(GPIN-104) 50 118

25  2-Pheny -5~[[3-(tﬁﬂuoromeﬂ'nyl)phenyl]methyl]-5H—imidazo[4,5-c]pyridine (GPIN-47)

5-[(4—Bromophenyl)methyl]-2-(3—ﬂuorophcnyl)—5H—imidazo{4,5-c]pyridine (GPIN-50)

3‘0 5-[(4-Bromophenyl)methyl]-2-(3 -ﬂuorophenyl)—SH-imidazo[4,5-c]pyridine (GPIN-51)
5-[(4—Bromopheny1)meﬂ1y1]-2-(2-methylphenyl)-5H-imidazo[4,5-c}py1'idine (GPIN-59)
5-[(4-Bromophenyl)methyl]-2-(3 -methylphenyl)-5H-imidazo[4,5-c]pyridine (GPIN -60)

35. 5-[(4—Bromopheny1)methyl}-2-(4-methylphenyl)-5H-imidazo[4,5-c]pyridine (GPIN-61)
5-[(4-Bromophenyl)methyl]-2-(3 -methoxyphenyl)-5H-imidazo[4,5-c]pyridine (GPIN-64)
w 2—(3-Bromophenyl)-5-[(4-broniophenyl)meﬂ:yl]- 5H-imidazo[4,5-c]pyridine (GPIN-65)
| i\(l}l‘;‘;][\;%thylé [5-[(4-Bromophenyl)methyl)-5H- -imidazo[4,5-c]pyridin-2-yl)-benzenamine

5-[(4-Iodophenyl)methyl}-Z-phenyl-—5H—inﬁdazo[4,5—c]pyﬁdine (GPIN-68)
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5-Benzyl - 2- (2-f 1 uor ophenyl ) -5H i m dazo[ 4, 5-c] pyri di ne (GPIN- 105)

2- (2- Fl uor ophenyl ) - 5-[ ( 2- net hyl phenyl ) net hyl j - 5Hi mi dazo[ 4, 5-c] pyri di ne
(GPJIN- 106)

>-(2-Fl uor%”g’hzg"r?9"°§2?% [ (3- et hyl phenyl ) net hyl |- 5H i ni dASSEE3M i di ne
(GPIN-107)

2- (2- Fl uor ophenyl ) - 5-[ (4- net hyl phenyl ) net hyl ] - 5H i mi dazo[ 4, 5-c] pyri di ne

( GPIN- 108)(4-Bromophenyl)methyl]-2-(3-iodophenyl)-5H-imidazo[4,5-c]pyridine (GPIN- 69)

5-([1, 1 -Bi phenyl ] -4-yl met hyl)-2-[(phenyl thio)nethyl]-SHimdazo[ 4, 5-c] pyri

I\)‘< U'I’“U'IQ.U'ID.

i ne ( GP3Ii4-Bidmbfilienyl)methyl]-2-(2-bromophenyl)-5 H-imidazo[4,5-c]pyridine (GPIN-70)

-[ (35 4-Di chl orophenyl ) met hyl j - 2- (2, 6-di fl uorophenyl ) -5Hi m dazo[ 4, 5-c] pyri
i ne ( GPE&(2-B)hylbutyl)-2-phenyl-5H-imidazo[4,5-c]pyridine (GPIN-72)
-[ (2, 4-D fl uorophenyl ) nethyl]-2-(3-fluorophenyl)-5Him dazo[ 4, 5-c] pyri di ne
GPC- 11) 545 Phenoxyethyl)-2- henyl—SH—mudazo[4 5-c]pyridine ﬁGPJN 73%

-[(2,4-Difl uorophenylgmat hylj-2-(2,3,6-trifluorophenyl)-5Him dazo[4,5-c]p
ridi (Fe fg?@ Dibglbrophenyl)methylla henyl- 5H-nmdazo[4 5—c]pyr1dme GPJIN-74)

(2, uor ophenyl )-5 di fl uor opheny ynet hyl ] -5H-i m dazo[ 4, 5-c] pyri

di ne’ ( CPLpRGL1-529. FART ow@ﬂyt)oém]ﬁ%é[@rs [Ei@pRN98) Of antiviral and
ry di

cytostatic acti vi | s and viruses I n- Dar bey Bovi ne Ki dney ( MDBK)

%ﬁ:o;os chiCl i S %@%‘&“ﬁ’r‘% CRgf ety @ﬁ"?ﬂ‘serﬁ%@%"a%(wh@nc na
ant 1 vi r o TSt SRR oo SH o s TR ©, e Cane.
(str g?nl\%% B’?“‘a‘l’%%“&\ﬁ%@ﬁ?f? R fork B B ool SRISARN R | e
e T R
i %

Eeglt ot arf i {"l‘L’?"Pe %maﬁ%&?ﬂﬁﬁaﬁ%ﬁ%ﬁ%%@l Rl ogi es)
conpe;osuno%&v\é’f%é‘%ﬁ‘iﬁa 59@1%3’&%?%@%ﬁ%£6“ iz [fuldi ﬂg;“!‘ @%&W&ﬂ‘?f o'; egt days
et hod (PRRSPReTy Rty Grpemi oD ORAE G ARSI AD £ 1 on of col |

gromh is defined as the 50 % cytostatic__concentration (CCso)
5-[(4-Bromophenyl)methyl]-2-(5-bromo-2-thienyl)-5H-imidazo[4,5-c]pyridine (GPJN-86)

D

30 5-[(4-Bromophenyl)methyl]-2-[3-(trifluoromethyl)phenyl]-5 H-imidazo[4,5-c]pyridine
(GPJN-87)

2-Phenyl-5-[[4-(trifluoromethoxy)phenyljmethyl]-5 H-imidazo[4,5-clpyridine (GPIN -88}

35 5-[(4-Bromophenyl)methyl]-2-(2,3,6-trifluorophenyl)-5 H-imidazo[4,5-c]pyridine (GPJN-89)
5-[(4-Bromophenyl)methyl}-2-(2,5-difluorophenyl)-5 H-imidazo[4,5-c]pyridine (GPIN-90)
7-Bromo-5-{(4-bromopheny1)methyl]-2;-pheny1-5H-imidazo[4,5-c]pyridine (GPIN-91)

{0 4-[2-Phenyl-5H-imidazo[4,5-c]pyridin-5-yl}-benzoic acid (GPJN-94)

2-Benzyl-5-(2-phenylethyl)-5H-imidazo[4,5-c]pyridine (GPIN-98)

45  2-(3-Bromophenyl)-5-(3 -phenylpropyl)-5H-imidazo[4,5-c]py1idine (GPIN-99)
2-(3-Bromophenyl)-5-(2-phenoxyethyl)-5 H-imidazo{4,5-c]pyridine (GPJN-100)

5-[(4-Brom0phenyl)methyl]-7-methyl-2-phenyl‘SH-imidazo[4,5-c]pyridjne {GPIN-104)
50

118




119 WD 2004/ 005286 PCT/BE2003/000117 Anti-BVDV assay N nety-six-well cell
culture plates were seeded with MDBK cells in DVEM FCS so that cells
reached 24 hr later confluency. Then nmedi um was renoved and serial 5-fold
di l utions test conmpounds were added in a to f 100 ul,
after whi c‘gbtzﬁdgﬂ?/sizé%us i nocul um (100 ul) was added to tgglgﬁ\ﬁ\%!é#/ﬁ@l he virus
i noculumused resulted in a greater than 90% destruction of the cell
nmonol ay e f-Behtydi2-(3-TdaspshénytfiFhintidaro kit S-Gp@iding(GPIEa08d cel | s and cel l's
receiving virus w thout conmpound were included in each assay plate. After 5
days, ne@i2HFivorpbenybibef{2thethytbhefyimedfyl|VENMhiBLES] 5 djpiiding (GRINMDS) PVS
solution (Pronega) was 10 added to each well. Followng a 2 hr incubation
peri o8 ap-(BFWotdpheryPis-RmetgiphbnW)methyl] - wsitdzo[4, nelpyridiag GRIN4AQ8) nm i n a

m cropl ate reader. The 50% effective concentration (EC50) val ue was
defined 2%2-FR@rophsi@b+t {4 inethylphtnyORienel)iH-infidizopt, Pt Petidnd@IRINL108Ne cel |
nonol ayer fromvirus- 1nduced cytopathic effect. 15 Anti-HCV assay/

Repl i consa@gapipidhvib4-2ineethy 52 [@h&sthiojn el V4 A-inidadofd, S flyAlhe HOGPRP! | coN

| 389%¢iC- pﬁ%?neoﬁé&FB%/ 5. 131;)3 —E(gpﬂ?conj vaﬂ?jhy\f‘i refly fyA 6 '

| uci f erase-ubi qui tin-neonyci n phosphotransferase fusion protein and

EMCV- | RES[@in®RRo ﬁmwiagbxmam&&ﬂ&nﬁmﬂ&mduﬁ[@,@-cmﬁ%&/mﬁ@qb m
nfed"wth 10% L=gl

(G bco) suppl ene fetal calf serum 2nM L-¢glutamne (Life

Technol ogi@a)pithopayfile ug?-QQﬁ-mbroﬁ%W-Sm%ﬁgﬂﬂggng%ggS) ;100

| U m,s peniciI1in and m" streptomycin (Ceneticin,
Li fe Techpel,ggi b € € 1ensi.t4 fz_ . .C _per wel |
96 nel o BB IR T S B R SRl cfiiline “HGRE: T ¢
as described above, except for 418. Cells were allowed to adhere and

G 1 g ont o DRefpnebnfip Rl g st S R R BRI 0k 26

8. Interferon alfa 2a (500 IU) was included as a positive control. Plates
were furkARFBi ncubated at 37C and 5% C2 for 72 hours. Replication of the

HCV repl 4 j - | I ' i activity in the cells.
Luci felro Methidaon b eﬁﬁ{mﬁoﬁ?ﬁ% - 1;2%%3 el Ixv'GI g- : ysis buffer

(Promega) for 15 minutes followed by 50 ul of the Steady-d o Luciferase
assay re@grihd (iRlsedrega) . Luciferase activity is neasured with a 30

| umi nometer, and the signal in_each individual well_is expressed _as a

per c&ht Ajadipaphey Boyige ¥ MORK) seiksswerpmaintaingd ia fulbgoeass podifigh Esglo cel | s,

seeded ahedfurdl §DMEN) QlppicRiRied %h{hsévngtﬁee & fﬁiaﬁiéﬁf cGhmO¥OMURELF@Sl cul ture

pl ates (Becton-Dickinson) are treated in a sim/|ar fashion
. 37°C in a humidified, 5% CO, atmosphere. BVDV-1 (strain PE515) was used to assess the

antiviral activity in MDBK cells. Vero cells were maintained in the same way as MDBK

cells. Vero cells were infected with Coxsackie B3 virus (strain Nancy).
30
. Determination of cytostatic effect on MDBK cells
The effect of the drugs on exponentially growing MDBK cells was assessed as follows. Cells
were seeded at a density of 5000 cell/well in 96 well plates in MEM medium (Gibco)
- supplemented with 10% fetal calf serum, 2mM L—gluiamine (Life Technologies) and
35  bicarbonate (Life Technologies). Cells were cultured for 24 hr after which serial dilutions of
the test compounds were added. Cultures were then again further incubated for 3 days after
which the effect on cell growth was quantified by means of the MTS method (Promega). The
concentration that results in 50% inhibition of cell growth is defined as the 50 % cytostatic

concentration (CCsp)
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except that no A o-lysis buffer or Steady-A3 o Luciferase reagent is added.
Instead the density of the culture is neasured by neans of the MIS net hod
(Promega). 120 WD 2004/ 005286 PCTBE2003/000117 CQuantitative analysis of
HCV RNA b al-time RT-PCR Replicon cells wer 7.5 x 103
cells pery‘\xgla?ﬂ)iaé\h&aﬁeg&\/\el | plate plates at 37 C and E%Q}B%E@gl?(ﬁh&l becco' s
nodi fi ed essential nmediumcontaining 10%fetal calf serum 1% 5
nonessential amno acids and | ng/m Geneticin. After allowing 24 h for
cell attaphdBVDDV agh¥ferent dilutions of conpound were added to the
cultures,. Pl at.es re i.ncuhated for 5 days at which time RNA was

extract e@%f?f’ﬂﬁ'wteﬁeelg”ﬂw faﬁt@%‘ﬁf? sqeflgd ‘(’@%(B%E?K celfs i DYENSGIesqyyat cells 50 L
PCR r eactdactivd Qami fitdtednfhasd ThE/mbdilih &fas (& vEIRhA kerfl SN ditddons THRe/ L

pot assium acetate, 0.01 mml /L EDTA, 60 nmol/L 6-car boxy- X-rhodam ne, and

8% gl ycels conpguasky veeroadded iz foraEvplame o513 plapiiarivduchEbe 3ijut ipmium 699 nol / L

deoxyadeqnskaieadded RH QBN Hel: The Voru Wchbmd GEAY SIARASENE ohdafP e, 300
nmol / L deglz cytidine triphosphate, 600c nol / L deox urI;ng% ea.rﬁgﬂggg%ate, 200

nol / L f of&sretiop of therceflananglayergpdier A\deys Tapubation at BT, Uninfegediesls and ealler se

primer [ LGN : T ohe..] 6- FAM AcA
Teg CAT *Z"S%‘”g%g Age t‘iﬁ% °g‘ﬁ§9‘%§®&i% ﬁ, c@erﬁlw‘%’%?f_lg%!"lnéﬁté’a%’g%@% & ‘g‘?‘gg“go. 5 U
AnpEr asewas sesoved\aryd 98 od pf IXEMAECS andr 16 bl SAMTSPM Fsomtien (Bmnlega)Ovayl of RNA

i mut Ta, 368 Elpab i o Bl 42 B B3R O £ 6 BRI Blay BenetBl vt i on

of ur aci wasNegy 3188 ninais e natroplafs @aflen The 5% affadive Solzsmeption (EQORabugpvasf i cat i on

consi ste 40, cycl es nat urati on_at r 20 seconds and anneal i ng
and ext e%es{i?l %dnasg{le é%&elﬁrgggﬁgﬁrﬁoﬁlﬁ?@%i%?pg ecﬁé%%%ge ’g%‘ﬁ’f?é{ﬁrc%maé"c‘%t or. For
each PCHndumed cytegehic effect.enpl at e and positive tenplate sanples were used.

The cycle threshold value (Ct-value) is defined as the.nunber of PCR cycles
for which the signal exceeds the baseline, which defines a positive val ue.

The sanpAsti-HEY LensRegicedadsey be positive if the Ct-value was <50. Results
are expr as. genonj ¢, equi val ents (CE). 25 Anti-Coxsackie virus assay
Ni nety- s?ﬁ(’ﬁ'\%&l !cg‘l},sefal %%ﬁﬂ%‘%?df"é‘%ﬁ?ﬁgrl'éége@ﬂl&?nvﬂ:”??il“%\’@ee@ﬁ%yﬁri; DVEM
medi um ceptioah Nt fireky ﬁﬁif@fbse%ld,ﬁﬁtﬁ%yﬁyéiﬁ%sp‘hatr&H?efrasE Shdicn ?ﬁgﬁﬂgﬂ?ol g

confluency 24 -48 hr |l ater. Mediumwas then ‘renoved and se

di | uti onBMEV-IRES drven NG JHS pelypiotein d evpsi qultured gn RPMbmedismofGih@d  ul |

af ter Whiushehbifed it 100 B M0 2l Was@RR0N | 1x T Vi FusS
i nocul um g@ed 30 resulted In a 90 = 100 %gestru@]‘fgoﬁegtﬁﬁgﬂﬁééicle %m)nol ayer
afte0 5 qg@}agaliammmqlsdﬁ,lfaﬁegm%ies); 100 IU/m! penicillin and 100 ug/m! streptomycin

and 250 ug/ml G418 (Geneticin, Life Technologies). Cells were seeded at a densitiy of 7000

cells per well in 96 well View Plate™ (Packard) in medium containing the same components

- as described above, except for G418. Cells were allowed to adhere and proliferate for 24 hr.
At that time, culture medium was removed and serial dilutions of the test compounds were
25 added in culture medium lacking G418. Interferon alfa 2a (500 IU) was included as a positive
control. Plates were further incubated at 37°C and 5% CO, for 72 hours. Replication of the
HCV replicon in Huh-5 cells results in luciferase activity in the cells. Luciferase activity is
measured by adding 50 pl of 1 x Glo-lysis buffer (Promega) for 15 minutes followed by 50 ul
of the Steady-Glo Luciferase assay reagent (Promega) . Luciferase activity is measured with a
30 luminometer and the signal in each individual well is expressed as a percentage of the
untreated cultures. Paralle] cultures of Huh-5-2 cells, seeded at a density of 7000 cells/ well
of classical 96- well cel culture plates (Becton-Dickinson) are treated in a similar fashion
except that no Glo-lysis buffer or Steady-Glo Luciferase reagent is added. Instead the density

of the culture is measured by means of the MTS method (Promega).
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Uni nfected cells and cells receiving virus wthout conpound were included

I n each asay plate. After 5 days, the nediumwas renoved and 90 | of

DVMEM FCS and 10 | of MIS/PMS solution (Promega) was added to each well.

Fol | owi ng L1acubation period at 37C, the optic f the

wel I' s was ‘r@ggﬁﬁggézﬁh& rimin a mcroplate reader. Theq’%&%g@ A 1|qve 121 WO
2004/ 005286 PCTBE2003/000117 '.. concentration (EC50) val ue vvas defi ned as
t he concentration of conmpound that protects 50% of the cell nonolayer from
Vi rus- |nuced cytoathl EXAI\/PLE 66 - Determ nation of the

mechani s KeaRtitaive anakysiscof F3t. : i8farioh of drug-resistant virus

and det erppiah cQR wefe filed meswmmﬂsﬂa@mhwm@fweh%te 1884 a°tt3‘?ﬁé aMd ky4s Wld
type BVDV (strain NADL) was twi ce pla puri f K cells. The entire

codi ng r E§eon Bribega’s gapdified &Fseﬂhﬁlsmvfi‘lﬁlﬂs Cmﬂ@éanc@@ ol ssrymh.aditee
puri f 5edn@d39§e§@ﬂ WRRHeCALids A Vil FgRnlVGeheliiRNA R am&g}% 2L ngpxecaw RRERGG t,Of

I ncreasin %{ concentrations of COI'TpOUﬂd | owm ng passages
t

the virudt utipgsaftcompoyng| were adsied teaie culgweso Ristas vere @MQ forthdaye.esi st ant
f
Vi rus prenaidf Q0 RNASwaIScBd Qﬁﬁgethggééxﬁf: ﬁﬂeazg ﬁ%ﬁi‘ﬁ gﬁ ?%nﬁmon 0

t he genone of this virus was sequenc
dependents FNAL BOR yaastion cogfained daqvihe BZ buffernéd8 ldmplébt&dme,nlw watol/df 4

clones of iy LAY 0BT B UERIL 803084 S ARLRGhE dnd B iBeLipS T St ANt

Vi ruses resistant virus was CrosS--resis 47 (see
Tabl 0 8) pH\¥R3 Pevkia ElmenRompaApplnd Biegystete)l 36@ hmol/L ‘deoxyadlnnba;ma)mPhdspheBé[DV

070y o P! Pl enmiish Bpnaspbild s qf fimolf Georfiviiad, S, o >

i ﬂgn'lt: |2f2 i plolds db@dyﬂgil v Ilnemg?ghircgmmnmblﬂe forﬁhm:dgor fﬂ‘hﬁsﬂ sfaggt:gcT Aoc Q@ﬁfgbhp t gat
the ot aTrdh 2o Rais RS i TOK Rl St ST AT, bR A 1. T0p Bl P
full -1 engigManl pifoe@t[mmmcgn%g)fcmheg&v@é (st r Ak TMADEAMRYGS S| o1t al ., J

Virol. 1997 Jan; 71 1) 471 8. The reconbj nant VI rus_thus generat ed
exhi Bf t elaaltaﬁ%esg&?f’éa psergesiinY-ghepsylase 75H rESLDNA polimemseaadys t hat

was genej@iest oA |emﬂoﬂgﬁi¥éﬂ|1ﬁlﬁﬂ'a@ﬂvdtxﬂn bﬂﬁfa&w@ﬁc&ﬁh& éi%ﬂ‘@fbfr hahin@Rs: 25
EXAMPLE 67 - Anti - BVDV gst rain PE515) activity VDBK | s The resul ts of

the testRhapperfomaeddbpdu i 38 mimyies, followed b:owuvaweofamcnuéglwsa af
descri begkecFhoy fikthé. SERMURPAR ad@HiGtich colRfed of 40 cycles of denaturation at

94°C for 20 seconds and annealing and extension at 62°C for 1 minute in an ABI 7700

6

20 sequence detector. For each PCR run, negative template and positive template samples were
used. The cycle threshold value (Ct-value) is defined as the number of PCR cycles for which
the signal exceeds the baseline, which defines a positive value. The sample was considered to

be positive if the Ct-value was <50. Results are expressed as genomic equivalents (GE).

25  Anti-Coxsackie virus assay

Ninety-six-well cell culture plates were seeded with Vero cells in DMEM medium containing
10 fetal calf serum (FCS) so that cells reached confluency 24 -48 hr later. Medium was then
removed and serial 5-fold dilutions of the test compounds were added in a total volume of 100
ul, after which the virus inoculum (100 pl) was added to each well. The virus inoculum used
30 resulted ina 90 — 100 % destruction of the cell monolayer after 5 days incubation at 37°C.
Uninfected cells and cells receiving virus without compound were included in each asay plate.
After 5 days, the medium was removed and 90 pl of ‘DMEM-FCS and 10 pl of MTS/PMS
solution (Promega) was added to each well. Following a 2 hr incubation period at 37°C, the

optical density of the wells was read at 498 nm in a microplate reader. The 50% effective
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Compound exanpl e EC50 (pg/m) CCBG (pg/m) SI PIN1 4 0.240 > 83.3 >345
PIN-3 5 0.060 60 1003 GPIN-4 6 0.040 46 1144 GPIN-7 9 0. 042 22 525 122 WO
2004/ 005286 PCTBE2003/ 000117 PIN-8 10 0.086 51 592 PIJN-O 11 0.049 GPIN-O
XHCI 25 04046 11 12 0.032 36 1135 PJN-12 13 0.0 4 IN-13 14
0.043 45 1 éa‘"@%&fﬁm 8 0.070 40 573 GPIN-15 17 0. oogﬁgﬁgbﬁﬂg"“ IN-16 21
0.246 8 1 33 GPIN-17 18 0.097 50 517 PIN-18 19 0.019 55 2933 GPIN-19 20

0. 013 40caRdrtratith) (BC0) fuewaSRfind d6fe cdHdMtaRdn deothpddnd Ba: fkRAs SPAN- 22 22
0.029 13 450 WB 21%:9..014. §6$8230 PIN-24 24 0.040 21 519 PIN-25 26

0. 009 36°443e! aygr T pirgsanduced eytapsshicetfas . 07 28 0. 945 >46 >48 GPIN- 28
29 0.325 >75 >230 PJN-31 32 0. 455 >100 >222 PJN-32 35 0.027 20 741

3 . 200 70 350 PJN-34 33 0.865 >100 >116
GPIN- 33 E%AR/IPLE 66 ~(%)etennination of the mechanism of action of the compounds

5

~Generation_of drug-resistant virus and determination of the pheno- and genotype of the

resistant virus
Wild type BVDV (strain NADL) was twice plaque purified on MDBK cells. The entire
coding region of the genome of this virus was sequenced. This plaque purified and sequenced
10 virus was then cultured in the presence of increasing drug concentrations of compound
(GPIJN22). Following 12 passages, the virus was at least 25 fold resistant to compound
GPJN22. The resistant virus preparation was again plaque purified. The entire coding region
of the genome of this virus was sequenced. A mutation F224S in the RNA dependent RNA
polymerase gene of the virus was detected in 4 out of 4 clones of this virus:; no other
15 mutations were defected in the resistant viruses. The GPJN22-resistant virus was cross-
resistant with VP32947 (see Table 8). VP32947 is an earlier reported selective inhibitor of
BVDV replication [Baginski SG et al., Proc Natl Acad Sci U S A. 2000 Jul 5;97(14):7981-6).
In VP32947resistant BVDV, a similar mutation was identified as being responsible for the
drug-resistance. To confirm that the F224S mutation is indeed responsible for the resistant
20  phenotype, the mutation was reintroduced by site-directed mutagenesis in an full-length
infectious clone of the BVDV (strain NADL) [Vassilev et al., J Virol. 1997 Jan;71(1):471-8.].
. The recombinant virus thus generated exhibited the same drug-resistance profile as the F2248

mutant virus that was generated following culturing in increasing drug concentrations.

25 EXAMPLE 67 - Anti-BVDV (strain PE515) activity in MDBK cells
The results of the testing of the compound of the invention in the anti-BVDV assay described

above are provided in Table 9.

Table 9

Compound example ECs {ug/ml) CCgp (ug/mi) Sl

GPIN-1 4 0.240 >83.3 >345
PJN-3 5 0.060 60 1003

GPJN-4 6 0.040 46 1144

GPJN-7 9

0.042 22 525
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PJN-35 34 0.365 >100 >273 GPJN-36 37 0.019 24 1297 PJN-37 38 0.161 22 137
PJN-38 39 0.235 50 213 GPJN-39 40 0.245 >100 >408 GPIN-40 41 0.250 >100
>400 PIN-41 42 0.580 >100 >172 PJ4-46 43 0.351 >100 >285 PJN-49 49 0. 180
62 344 PIpoSHRedal >100 >4760 PIN-53 50 0.033 66 23%%@@%% 44 0.100
35 349 GPIN-55 45 0.060 >100 >1666 PJN-58 47 0.052 §, N60 0.015
>77 5133, 123 WD 2004/ 005286 1' CTBE2003/ 000117 PIN-62 52 0.120 9,4 78

PIN-63 58FdNG042 4.31023 3P388864 0. 026 >100 $8B46 3PIN-65 0. 01 >100
>10. 000 [@PYR 68 0. 026 17 653.08PIN-73 0.017 >100 > 5882 GPIN-75 0.018
31.7 176/psRBdNe79 0883 >100, 7204 GPIN-80 0.18 >100 >555 PC P329 10
0.064 4 62 g PC-11 q,56 >100'=178 PC.13 0.067 >100 >1492 GPRTI-8 3 0.137
>79 >576[7 474} 0.003 47 >167d% 3 1135
GPIN-12 13 0.059 56 949
GPJN-13 14 0.043 45 1058
GPIN-14 8 0.070 40 573
GPIN-15 17 0.009 29 3079
GPJN-16 21 0.246 8.1 33
GPJN-17 18 0.097 50 517
GPJN-18 18 0.019 55 2933
GPJN-19 20 0.013 40 3012
GPJN-20 15 0.165 28 169
GPJN-21 16 0.022 22 1020
GPJIN-22 22 0.029 13 450
GPJN-23 23 0.014 46 3230
GPIN-24 24 0.040 21 519
GPJN-25 26 0.009 36 4138
GPJN-26 27 0.041 >100 >2439
GPJN-27 28 0.945 >46 >48
GPJN-28 29 0.325 575 >230
[GPJN-31 32 0.455 >100 >222
GPJN-32 35 0.027 20 741
GPUN-33 .36 0.200 70 350
GPJN-34 33 0.855 .  >100 >116
GPIN-35 34 0.365 >100 >273
{GPIN-36 37 0.019 24 1297
GPJN-37 38 0.161 22 137
[GPJUN-38 39 0.235 50 213
IGPIN-39 40 0.245 >100 >408
GPJN-40 41 0.250 >100 >400
BPIN41 - &2 0.580 >100 >172
GPJN-48 43 0.351 >100 >285
GPIN-49 49 0.180 62 344
GPIN-50 0.021 >100 >4760
GPJN-53 50 0.033 66 2028
GPJN-54 44 0.100 35 349
GPJN-55 45 0.060 >100 >1666
GPIN-5B . 47 0.052 8,1 156
GPJN-60 0.015 >77 5133

123




** Bagi nsky et al., Proc Natl Acad Sci USA 2000 Jul 5; 97(14):7981-6 ECso:
ef fective concentration required to reduce virus induced cytopathic effect
in MDBK cells by 50% 1C50: inhibitory concentration required to reduce

t he grow f ntially growing MDBK cells by 50% : Coa Data
are nmean %P&%Q%%&Z-S i ndependent determ nations EXXIQEE‘EE%@%? nt i - BVDV
activity of conpounds GPIJN-100 to GPIJN-115 Table 10 Conpound exanpl e ECso
(pg/ M) MPANERG/ M) S22 GCPIN-d@® 0.088g2a0 227 $IN-103 65 0.061 20 328
3PIN- 104 (pyKR 6320 74 g3PIN- 10%084%21 10Q 44762 N-107 0.088 100 1136
3PIN- 108(%. IQ%} 20 328 GPIN-10 .27 2074 3PIJNF110 57 0.021 4 190

GPIN- 112 Y0049 20 4082 &R 113 5999. 003173846 6452 GPIN-114 60 0.021

20 952 [@PINB315 61 0.24 4 17000 ECSO=>1e6f ect bueooooncentration required to
reduce viepus-sg nduced cytopat hygeef f ect 4pn MDBKggel I's by 50% MIC: nean
toxi c co&g,?,@_t,:gati on, concentr 1i70n regg'b)ged to reduce the growth of

al | 0

exponent Sl . MP&¥%ECso 124 WD 2004/ 005286

growi ng AMBK cells by

PCT/ BE20[F8#N

117 EXAVPLE 6P-U8Ef f ect3lof conptimds i n HCV- Huh-5-2 replicon

cells TapPeN-1d 5 Conpound E@B3CC50 Shgp GPIN-48p4l 3 3 GPIN-52 0,2 24 118

GPJN-80 0.18 >100 >555
GPC-10 0.064 4 62.5
GPC-11 0.56 >100 >178
GPC-13 0.067 >100 >1462
GPRTI-8 3 0.137 >79 >576
VP32047** 0.003 47 >16785

** Baginsky et al., Proc Natl Acad Sci U S A 2000 Jul 5;97(14):7981-6
ECso: effective concentration required 10 reduce virus induced cytopathic effect in MDBK cells by 50%.

ICsp: inhibitory concentration required to reduce the growth of exponentially growing MDBK cells by 50%

5 AYA IC;o/ECjn.

Data are mean values for 2-5 independent determinations

EXAMPLE 68 - Anti-BVDV activity of compounds GPIN-100 to GPIN-115

Table 10
Compound example ECsgq (Hg/ml}  MTC (ug/ml) |
GPJN-100 0.088 20 227
GPJN-103 65 0.061 20 328
GPJN-104 0.27 20 74
GP.JN-105 0.021 100 4762
GPJN-107 0.088 100 1136
GPJN-108 0.061 20 328
GPJN-109 0.27 20 74
GPJIN-110 57 0.021 4 180
GPJN-112 58 0.0049 20 4082
GPJN-113 59 0.0031 20 6452
GPJN-114 60 0.021 20 952
GPJN-115 61 0.24 4 17

10 - ECqy: effective concentration required 1o reduce virus induced cytopathic qﬁ’éét in MDBK cells by 50%.
MTC:mean toxic concentration, concentration required to reduce the growth of exponentially growing MDBK
cells by 50%
SI: MTC/ECsp
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GPJN-58 0,13 2 15 GPIN-62 <0,62 6 >10 10 GPIJN-83 <0,62 8 >12 GPIN-87 <
0,62 20 >32 GPIJN-96 1 4 3 GPIJN110 0,21 5,9 28 GPIN-112 0,29 >17 >58 15
GPJN- 113 0,17 14 82 GPIJN-114 0,12 6,15 50 EC50.: concentration required to
i nhi bit | ugbhelmsRsactivity in the replicon system bny%Q%)EZOOgIQ oH70
concentration required to inhibit the proliferation o exponen(h ally

growi ng Huh-S-2 cells by 50% EXAMPLE 70 - Effect of GPIN-52 and GPJN-58
on replicon (RNA) synthesis in Huh-5-2 <cells. 25 Table 12 CT Delta CT 5 u
m GPJN 52 31.14 2.28 1 ug/m GPIJN 52 30.23 1.37 0.2 u m GPIN52 29.25
0.39 0.04 um GPIN52 29.11 0.25 0.01 um GPIN52 29.00 0.14 1 u n
GPJN- 58 . : 8 1.14 0.04 u nm GPIN-58 29.89 1.03
0. 008 u %ﬁfﬁg %%?%P%%%‘ng%%ﬁﬂ@%%lg& 91 0.05 untreated
28.86 + (Jablg IEffect of the antivirals on the synthesis of the HCV replicon

as determ_ned by neans of real- tine quantitative RT-PCR A higher Delta CT
val ue i ndioambaisl a nofe [@EEpound | ndxc4y tron oy vijral RNA synthesis. 30 125

GPIN-16 1 3 3

GPJN-52 0,2 24 118

GPJIN-58 0,13 2 15

GPJN-62 <0,62 6 >10 10

GPIN-83 <0,62 8 >12

GPJIN-87 <0,62 20 >32

GPIN-96 1 4 3

GPIN-110 0,21 5,9 28

GPJN-112 0,29 >17 >58 15

GPJN-113 0,17 14 82

GPJN-114 0,12 6,15 50

EC50: concentration required to inhibit luciferase activity in the replicon system by 50%.
20 CC50: concentration required to inhibit the proliferation of exponentially growing Huh-5-2
cells by 50%. '

EXAMPLE 70 - Effect of GPIN-52 and GPIN-58 on replicon (RNA) synthesis in Huh-5-2

cells,
25  Table 12
CT Delta CT
5 ug/m! GPIN 52 31.14 228
1 ug/ml GPIN 52 30.23 1.37
0.2ug/ml  GPJIN52 29.25 0.39
0.04 ug/ml GPIN52 29.11 0.25
0.01 ug/ml GPJNS52 29.00 0.14
11 ug/ml GPJIN-58 32.86 4

0.2ug/m!  GPIN-58 30.00 1.14
0.04 ug/ml GPJN-58 29.89 1.03
0.008 ug/ml GPIN-58 29.75 0.89
0.0016 ug/ml GPIN-58 28.91 0.05
untreated 28.86 +0.04

Effect of the antivirals on the synthesis of the HCV replicon as determined by means of real-

time quantitative RT-PCR. A higher Delta CT value indicates a more profound inhibition of

viral RNA synthesis.

30
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WO 2004/ 005286 PCT/ BE2003/000117 EXAMPLE 71 - Anti-coxsackie B3 activity
in Vero cells Table 13 TC50 Conpound exanple EC50 (Itg/m) (gg/m) SI
3PIJN-5 6.0 >100 16.6 GPIJN-32 35 6.5 69 15.4 GPIJN-40 41 8.95 >100 11.2
3PIN-50 8.wWé 2o0kidbsadel- 8 CGPIN-60 6.1 >100 16.4 GPIN 6;, Jf@)ﬁ@&@ﬁ PC- 10
1.81 59 32.59 GPC-11 4.76 >100 21.0 GPC-12 3.6 >100 ? fl-8 3 12.2
>100 8.48 ECso: effective concentration required to reduce virus (CBV-3
Nancy st EXIAMPLETUCADL-coMsaiti BB Axtiehy mClerd Bellvero 5 cells by 50% TCso:
effecti v% téongentrati on required to reduce the netabolismof confluent Vero
cells by-'8 §d3s det ermi ned by the MIS nmethod SI. |Cso/ ECsa Data are nean
values for two or nore Independent detgign nations 10 126 127 CLAI MS 1.
Use of an im dazo[4,5-c]pyridine derivative of formula (2), or a

phar maceGompamdy aczaprlab ECodremiher(esMm) f or tHe preparation of a

medi camegpnT | @gvital infection RS RR5 R4

N Y-R1
GPIN-32 35 6.5 69 15.4
GPIN-40 41 8.95 >100 11.2
GPIN-50 8.47 >100 11.8
GPIN-60 6.1 >100 16.4
GPIN-64 12 42 3.5
GPC-10 1.81 59 32.59
GPC-11 4.76 >100 21.0
GPC-12 3.6 >100 27.7
" |GPRTI-8 3 12.2 >100 8.48

ECsy: effective concentration required to reduce virus (CBV-3 Nancy strain)-induced cytopathic effect in Vero
5 cells by 50%, |
TCsy: effective concentration reguired to reduce the metabolism of confluent Vero cells by 50% as determined by
the MTS method.
SI: ICs/ECs
Data are mean values for two or more independent determinations

10
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i """ R3-X~ N R26 22 (Z) wherein: - the dotted lines represent an
optional doubl e bond, provided that né2Two double bonds are adjacent to
one anot her, and that the dotted |ines represent at |east 3 double bonds;
- R is selected fromhydrogen; aryl unsubstituted or substituted with one
or more RELARMBerocyclic ring unsubstituted or substituted with one or
nore R6; C3_10 cycloal kyl unsubstituted or substituted with one or nore
R6; and C4.10 cycloal kenyl unsubstituted or substituted with one or nore
R6, - Y is sal e[dsteﬂfféhﬁmﬁﬂatzh[@,i}é]@yﬁdiﬁ@ﬂéﬁx&ﬁb@gfﬂfnnﬁlas(iz?,gir% bond; 0; S(Om
NR11; and a divalent, saturated or unsaturated, substituted or

unsubsti t ut ed @haENgreutically scesiaile spltdhgreefpfor drepreparptinn oft medicamendr nor e
het er oat on(s) i i [ Dye: S A t.e tom(s) being selected from
t he group consf@%?ﬁgm%ﬁﬁ%#Ogﬁégﬁgmﬁﬁkgvggé &gﬁo%ﬂd R4 is independently
selected fromthe group consisting of hydrogen; Cl-18 al kyl; C2.18

al kenyl ; C2_18 al kynyl; Cl:18 al koxy; C-18 al kylthio; halogen; OH CN;
NC2; NR7R8; OCF3; hal oal K ?; C(=QyR9; C(=S)R9; SH, aryl; aryl oxy;
arylthio; arylalkyl, O _1B8 hydroxyal kyl; C3_10 cycl oal kyl; C3-1o
cycl oal kyl oxy; C3_Res_cyetaal kyht hio;  C3_10 cycl oal kenyl ; C3.10
cycl oal kynyl ; 5- or 6-frenbergd ° eterocyclic, oxyheterocyclic or

t hi ohet erocyclic ring; en ghe ¥ @5 or R26 is different from

hydr ogen, eithep R2 orN S Nected from (=0, (=S), and (= R27); 128 X
is selected fr THE group consisting of a divalent, saturated or

unsat ur at ed, substituteqﬁpr unsi@étituted O -Cl hydrocarbon group
optionally including one™r nore heteroatons in the main chain (provided
that the heteroatomis not ¢(fjnked to N of the imdazopyridyl ring), said
het er oat ons bei ng selected fromthe group consisting of 0, S, and N,

m sanyi nt &§efefEonot 02; - :

- the dotted lines represent an optional double bond, provided that no two double
bonds are adjacent to one another, and that the dotted lines represent at least 3
double bonds;

- R'is selected from hydrogen; aryl unsubstituted or substituted with one or more
R6; heterocyclic ring unsubstituted or substituted with one or more R6; Ca1o
cycloalkyl unsubstituted or substituted with one or more R6; and Cyyg
cycloalkenyl unsubstituted or substituted with one or more R,

.- Y isselected from the group consisting of a single bond; O; S(O)m; NR!!; and a
divalent, saturated or unsaturated, substituted or unsubstituted C;.Cpo
~hydrocarbon group optionally including one or more heteroatom(s) in the main
chain, said heteroatom(s) being selected from the group consisting of O, S, and N;
each R? and R? is independently selected from the group consisting of hydrogen;
Ci.1s alkyl; Cyp.15 alkenyl; Cy.i3 alkynyl; Cy 5 alkoxy; Cy.15 alkylthio; halogen; OH;
CN; NOyz NR'R%; OCF;; haloalkyl; C(=O)R% C(=S)R’; SH; aryl; aryloxy;

- arylthio; arylalkyl; Cy.i5 hydroxyalkyl; Cs.1 cycloalkyl; Cs 10 cycloalkyloxy; Cio

cycloalkylthio; Csyo cycloalkenyl; Ci.p cycloalkynyl; 5- or 6-membered

- heterocyclic, oxyheterocyclic or thioheterocyclic ring; or, when one of R* or R%
is different from hydrogen, either R? or R* is selected from (=0), (=S), and
(=NR*);




R3 is selected fromthe group consisting of aryl; aryloxy; arylthio;
aryl -NR10-; 5- or 6-nenbered heterocydBBc, oxyheterocyclic or
thioheterocyclic ring and each of said aryl, aryloxy, arylthio,

aryl - NR10O-, 31 -menbered heterocyclic, oxyheterocycllc or

t hi ohet er oty Fscserl‘?‘%ﬁ‘ijl fremotheigsenn bynssatipgtaftaidioalent, tshtusiel or unstueatedR] 7;

C3-10 cycl oal @ oal k c oal kenyl with
the proviso t Sltlmt%g%ghu b ?é’cL hgm g‘ﬁ%fﬂ%/m%@ %r&}{%%tﬂﬂnaﬂlﬁl%‘f g JHeH: and H
with the prowirs heteﬂmatomsfmmaa SaRichalnkpreAed @i B KaBhRRListor B Y NY! ene,

~~then X conpr eﬁ |.east car bon atons; R5 is independently selected
“fromthe gr ohg &?sﬁnélfi?%?ﬁy% Y1 HyRe)-otfith heteroat@ns brigp ‘seleGzd fomalthegyup C2- 18

al kenyl; C1- %Sgnhgy %]?gﬁ\}al kylthio; halogen; OH CN, NO2; NR7R8; OCF3;

hal oal kyl ; C(=0) R9; C‘? SH;, aryl; aryloxy; arylthio; arylalkyl; Cl-18

hydr oxyal Icyl ml@@ﬁﬁﬁltcgeclﬁoai&gdz C3-10 cycl oal kyl oxy; C3-10 cycl oal kyl t hi o;
cl oal kynyl; 5 or 6 nenbered hetero%ycllc

C3- 10 cycl oalken
oxyhet er oc’yc*{ go/ehéctteﬁlg% ttg¥5{§§18|q0851$fi%g0f a3l |rykexy; andthm 'Mylé\TRndeﬁpendent ly

sel ected frogs ¢ [ 1
al kenyl ; C2-18 P g%ﬁ&%a@&&%ﬁ%ﬁ%@%o%&% &%F‘Ph?t?‘ﬁ’%c iodilhY i & &Bi%Bal Kyl |
C3-10 cycl oat#&ngty’, 0rarydBeyl 0 aggtbicg abkdNR -, hal ogers-mehibede; hbleRicyclNR R8;

- OCF3; hal oal 8; .SH, I | t hi
aryl al k)e/ll oaar %ﬂy C%((S‘/or t&?‘\%’@f@? g 1553%18?&113’%\% OXT}%@G"%{%QI@&E;WM c,
oxyhet er ocycll{VC(jg)[0 dyﬁlo@hk?l %&9@@33“@1 roi. ocﬁioa?@ ’ky‘\ 18(33&118‘411% P‘E&dtPeaCh of

said aryl, arylox arylt aryla ary
or 6- menber dfoViRett db?@ipubie b@nglrwenmtdrwmbmenbto hhnt@dig&h;emm:ylclwtﬁ theng, or

Cl-18 h dro Q sufstituted w or nore R19; each R7
and R8 ?/s i glﬁlg%g] X lgo aggﬁgfb‘}/ epHleng Pl EEHH’%‘FI‘& they Xoeomprises - 18
al kyl; Ci1- 18a.tdﬂakfeswdrborﬁitwns C3-10 cycl oal kyl; C4-10 cycl oal kenyl ; 5- or

6- member ed het erocyclic ri ng C(=O R12; S) R12; and an amino acid
resi due | 1 nkEdiStRdepGadently ssleetsd fiam @mgq@uprtenmﬁng @ﬂh}@tﬂi@h; Cehgyalkyl7 and RS,

Ef’gﬁﬁh‘érné“né%éﬁﬁﬁﬁ%%%ﬂh‘ﬂi’ﬂ P Sl ool i O ERGNShoent |y

sel ected fraRie @@Ej;phad@e{lﬁj@&t(ﬁ@ R 9 aly oal kenyl ;
CG3_10 cycl O%@gﬁ!}% ﬂ 1o cycl oal kenyl gi(?gl aﬁ%xaﬁNRl?[ g%gﬁﬁs] and an
1

amino acid wkddromalkgh &n antyeboainduCtbecedbalkyloxy; Caig
cycloalkyithio; Cij9 cycloalkenyl; Ci cycloalkynyl; 5 or 6 membered

heterocyclic, oxyheterocyclic or thioheterocyclic ring;

- each R®and RV is independently-selected from the group consisting of hydrogen;
Cras alkyl, Cyys alkenyl; Cpis alkynyl; Cpyp alkoxy; Cpyg alkylthio; Csyg
cycloalkyl, Cs_1o cycloalkenyl or Cs.yo cycloalkynyl; halogen; OH; CN; NOy;
NR7R8; OCF3; haloalkyl; C(=0)R'%; C(E=S)RY; SH; aryl; aryloxy; arylthio;
arylalkyl; arylalkyloxy; arylalkylthio; 5- or 6-membered heterocyclic,
oxyheterocyclic or thioheterocyclic ring; Cy.5 hydroxyalkyl; and each of said aryl,
aryloxy, arylthio, arylalkyl, arylalkyloxy, arylalkylthio, 5- or 6-membered
heterocyclic, oxyheteroeyclic or thioheterocyclic ring, or Cy5 hydroxyalkyl is
optionally substituted with 1 or more R'?;

- each R” and R® is indepcndentiy selected from the group consisting of H; C).3
alkyl; Cy.3 alkenyl; aryl; Cs_ip cycloalkyl; Cy19 cycloalkenyl; 5- or 6-membered
heterocyclic ring; C(=0)R'%; C(=S).R"%; and an amino acid residue linked through
a carboxyl group thereof; alternatively, R’ and R?, together with the nitrogen to

which they are attached, combine to form a 5- or 6-membered heterocyclic ring;




each R10 and R' is independently selected fromthe group consisting of H,
Cl_15 alkyl; C2_18 al kenyl; C3-1o cy¢boal kyl; C4-1o cycl oal kenyl; aryl;
C(=O R12; 5- or 6- nenbered heterocyclic ring; and an ami no acid residue
l'inked through a gcarboxyl group thereof; R12 is independently selected
fromthe gro&pc Bn@ﬂdslfxl m@ndépemﬂertﬂy sl:&caﬂlﬁplm the2réip conbisemysf, H;20Mt C, C3. 10

cycl oal kyl ; I mno acid residue |inked fhrough
an anino gr odgp&l%ﬁlér §®3Rggyc3%ﬁ&1 +joLYPIRRk B dentsi afkoxa MRy &i sfromthe
group consi Staryll;gnﬂfan*dmﬂ% i resftlu Yinked R KGRy kynyl; aryl;

C3. 10 cycl oal e%u%"’m 1(:1}10.()1/C| gf’fl I?e yi , an%t%hg}r} amdngogét%ﬁ?ogdm due | i nked

t hrough a caf " a9 dhip it inderantle el@@tadrﬁapehﬂjgrmupwomd;tﬁxgtcﬁ"d{f@pmthe

[ k : 15 | K ; 1 Cl-18
0 Roxy e S Ry it 5Ty ot S Prel SRR ey PeatiE - or_10
cycl oal kynyl mehblenrddrierédyicli€Nng,Nad; anNRARR3did r&fdud! lmk@éltlﬁ@ﬁ@yé c F&x ) R22;
C(=S) R22; SH % =ONCd 6 al kyI) N(H S(O (O (A _6 alkyl)T ary aryloxy;
aryl t hi o; an8roy hezgaly| and each of sal d aryl, aryl oxy, aryI t hi o

aryl al kyl _mag! nor e ogen,. hydro
6- menber ed h&%r?(;@&%%%énﬂg LWFE%’?@C e %r O6¥ of)ﬂﬁlgtﬂ’ﬁg%ﬁgc%ﬁ éﬁ%’F 1éach CV
unsubsti t ut edkcxryl;s alﬂyi‘,t Ct 1t edlosilltyt;, C,qr cy@daﬂcdﬁﬂ OfRINgn 28ARd aBA0redfade R21 1S

i ndependent | d fromthe group_consisting of H C-18 alkyl; C2_18
al kenyl ; %’g(eg tﬁtﬁﬂé}aﬂ@’ﬂ’ﬂo .greep thereelic) oal kyl ; 410 cycl oal kenyl ;

O R12 -a 5 ed fr Cl-18
g|( kyl) 2. 1351' §?E§n%}1|%l lﬁ@éﬁ%@ﬁ?%&%ﬁgg% a‘% P cons n%’ ﬂldél kyl
and C4_lo cydkdaCkerafkenyl; Cgaaa]kyﬁﬂ,?.a@hd G?Zécycsodlkydegﬂbd@atda}keﬁﬂ agd ed from

t he group the qgr. onsi stin Cl-18 al kyl, wherein C2.3 al kyl taken
toget her wi tH' "%“8? 'ﬂé l%gﬂﬁgou%wg%xéh%@?éb%@%fcl e, which heterocycle

i s optional |B{195§hﬁie?£ﬂﬂ¥:ﬁ@y‘§é!%&e@ﬁo§f @O%bu%ga%%ugrgﬁﬁ égisd 1h§s! 2{1;;3 |_Ieach

R25 or R26 i s absen is selecte consi
Cl-18 al kylalkeasl; 162wy elkyaylkyCi. 13(Ekdzq,,b0¢ygclam@rltkiy) O3, dﬁ]@ﬂqlloai413@nyl

(S5 T bl o S, ot SR, G,

such as pyri
haloalkyl; C(=O)R™; C(=S)R”; SH; C(=O)N(Ci.s alkyl), N(H)S(O)(O)Cye

alkyl); aryl; aryloxy; arylthio; and arylalkyl; and each of said aryl, aryloxy,
arylthio, arylalkyl may be substituted with one or more halogen; hydroxyalkyl; 5-
or 6-membered heterocyclic, oxyheterocyclic or thioheterocyclic ring each
unsubstituted or substituted with 1 or more halogens;

- each R? and R¥ is independently selected from the group consisting of H; Cy_j3
alkyl; Co.is alkenyl; Cpig alkynyl; aryl; Cs.oe cycloalkyl; Cagp cycloatkenyl;
C(=0)R'%; and C(=S)R'%;

- RZis independently selected from H; OH; Cy.ys alkyl; Cy.15 alkenyl; Cy.15 alkoxy;
NR'23R24; aryl; Cs.1o cycloalkyl; and Cy.1g cycloalkenyl;

- each R** and R is independently selected from the group the group consisting of
H; Ci.ag alkyl, wherein Cp3 alkyl taken together with N of R% can form a
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl
or an amino acid residue; '

- each R® or R® is absent or is selected from the group consisting of of H, Cy3
alkyl; Cs.10 cycloalkyl; Cs.jg bicycloalkyl; Cs_jg cycloalkenyl; (Cs5 cycloalkyl)-Cy.3
alkyl; aryl; 5- or 6-membered heterocyclic ring, such as pyridyl; alkylaryl; and
each of said Cy.g alkyl, preferably C;4 alkyl, Cs.jp cycloalkyl, Cs.jo cycloalkenyl,




each of said Cl-18 al kyl, preferably C14 al kyl, C3.10 cycloal kyl, C3.10
cycl oal kenyl , 130 (C3_8 cycloal kyl)-{Gg 3 al kyl, and C5-10 bicycloal kyl is
optionally substituted with 1- 4 of each of Cl1L 6 alkyl, C -6 al koxy,

hal ogen, CH2OH, oxybenzyl, and OH;, and heterocyclic ring having 3 to 7

car bon at ons(Ghheydbakihe hallst,aald aIg, BERIRIk P bptionally SHigtsepas @t ed from
the im dazopxrl dyl. ring njt ro(gen atom by at | easliJ 2 %eterocycl ic ring
carbon at ons* °f 5 PlEws ekl Cistaleexyrhalogen, &G, owyliensgbrand @Fpawhl |y R25

or RR6 is c Nl Qn I . PLOVI i.f the compo is
subst i t ut edylg'thé%B 5 lz,fg‘ln%;g?%éﬁﬁﬁz n%%4‘q’|ﬁ‘g‘e}sngtfa’%e8?t8‘8a{5%ﬂr? 205\ =s), and
(=NR27); anet BY)isspaetedcirad the amidaaep@idyli RingOni%oséd BONP byt ledst 1B al kyl,

C3_10 cycloal kyl, (C3-10 cloalkyl)-G 6 alkyl; aryl; and arylalkyl; or
an i soner oraheé%P‘Wéil@ ’?%F@gé} afyms, pieyided chak P’(‘éléﬂrl%sdtfc%%tléb‘ﬂ egent

thereof. 2. JhRasR*arq0r i Hgl i er el 0 | nf ion is
an infection of&_lzg5$ Vi rys bezl or?gi&}]tgi%oéyfﬁge%ﬁl&ﬁgﬂgiﬂ.{aﬂg\{ﬁgg\ﬁl}%ﬁ%ﬁggéae. 3.
The use accowbistitgted et BFaomR’*d, eithecR3omR %is selbeted froms@i0y, ¢iS),aindi(al@ehj on is an
i nfection of hepatitis-C virus. 4. The use according to claim1l1, wherein
said viral iMfrection is an infection of a virus belonging to the famly of

the Pi cor nawt¥ iglagectéd idiithe gAMoL ¢l R Qo BlfiaR: cyher ei n

said viral infection is an Tinfection of a CoxXsacki e virus

accor di ng t evelaglkyh<Ciofalkylaryisad arglafkylywher ei n t he medi cament is  suitable
for separat ined or sequential .use and conprises: (a) one or nore
conmpound(’s) %(r) ?Sg;?h i P&Sé(%f‘)t? ﬁ]g eogé’fr i é‘ami‘ar?e'&tlméﬁ?ﬁg%ep?ﬁg’ ﬁag)ﬂ)“ﬁ -or nore

conmpound(s) effective in the treatnent or prophylaxis of viral infections,

including Flaviviral or Picornaviral enzyme inhibitors, in respective
proport i ons 2suEle vss aceoigingtoddaim kywiergn seidoviel frfedtiongnam sitfedminchfiai r al
infection. 7. L e of Il to.any-.one.of clains 1. to 6, wherein the
medi canent is Jgﬁl#gqb ecgfctgrthea%'rgrllﬂﬁiogﬁ%lilf“gﬁlr&agl |y, intranasally,

subcut aneously, 131 intramnuscularly, intradermally, intravenously,

intra-arterially, parenterally or ) o
3. The use according to claim 1 or claim 2, wherein said viral infection is an

infection of a hepatitis-C virus.

4. The use according to claim 1, wherein said viral infection is an infection of a

virus belonging to the family of the Picornaviridae.

5. The use according to claim 1 or claim 4, wherein said viral infection is an

infection of a Coxsackie virus

6. The use according to any one of claims 1 to 5, wherein the medicament is
- suitable for separate, combined or sequential use and comprises:

(a) one or more compound(s) of formula (Z), as defined in claim 1; and

(b) one or more compound(s) effective in the treatment or prophylaxis of viral

infections, including Flaviviral or Picornaviral enzyme inhibitors,

in respective proportions such as to provide a synergistic effect against said viral

infection. -

7. The use according to any one of claims 1 to 6, wherein the medicament is

suitable  for  administration = orally, intranasally, subcutaneously,




by catheterization. 8. The use according to-any one of clains 1 to 7,
wherein said conmpound is selected frgmythe group consisting of:

5-[ (4- Bromophenyl ) met hyl ] - 2- (2-fl uor ophenyl ) - 5H i m dazo[ 4, 5- c] pyri di ne;
5-[ (4- Bronophenyl ) net hyl ] - 2- (2- pyri di nyl)-5Him dazo[ 4, 5-c] pyri di ne;

5- [ (4- Br onopheniptrymesdajdrly; 2nttalienaalil hadapbilsip hhérmaﬂaﬁqigfl éfeﬁiepéi@ﬁ gi ne;
5-[ (4- Bronophenyl t hyl ].-2-[ (phenylthio)nethyl]-5Him ago[ 4,5-¢] pyridi ne;
5-[(4-Br omphe%%ﬁ%‘qﬂ@%m@- [3-(trifluoronethyl)phenyl]=5Hini dazo[ 4, 5-c]
pyri di ne;

5-([1, 1 -Bi phenyl ] -4-yl met hyl )-2-(2-fl uorophenyl)-SHim dazo[ 4, 5-c] pyri di ne
1 (3 H o ophcotems i ot ctoms S Sy hteel )
- (2- Fl uor ophen - O- -i odopheny] ).met hyl j =SH-i m dazo[ 4; 5-c] pyri di ne; an
5-[[4-(1, 1-Di rre%l?%‘ﬂegtﬁ{?%?ﬁhﬁt%ﬁ‘iﬁi ‘i‘ﬁ’é’ts%\%?fiz- (2-fl uorophenyl)-5Hi m dazo[ 4, 5-¢

]

pyri di iep(43B Ll gz JE 1A 1 ri vali.ye according to
claim1l, vm[éreirg#l%ﬁ}-l ?ﬂgﬁgigﬂergzﬂﬂlﬁré)?hgl]é’gré}gghﬁgafg@oéu%ﬁ&néﬁﬁﬁs; - RlLis
sel ect ed frléfmBrguopleray])mathyl]-2Hid-pddiny )t EfinidasipbStdlpyidet; Wi t h one or nore
R6; heter li.C ri.n nsybstituted or sybstituted with one or nore R6; - Y
is select ?ﬁ%‘ﬁ&ﬂ??%&aﬁﬂ’&@yﬁ%wgi‘ﬁmﬂ%‘wlbaﬁéﬂwgiaéoMeﬁwa]paﬂ@na; di val ent ,
sat ur.at ed 5-[@4-Biomaphbhah) e ' stbst i .0 _hydr ocar bon
group opti o[gil |y l|t)nc?ﬂdi Eigﬂé%g@gémng?bgﬂﬁg#@r%kg?ﬁ&%(%[qﬁn&g‘@lﬁ%i n chain,
sai d het ePdit-Srenopfeniigmethy]ek{ e Griflnommeteyphenyi]-SHAsiiddzbpigs-of 0 and S; -
R2 is indgpendent|y selected fromthe group consisting of hydrogen; Cl 18
al kyl ; hgﬁlggen’; OH - R4 is hydrogen; - X is selected fromthe group

consi st i ng-(pf,1 aBipheaylpatylmsal AR HOSAL S ubst.ib:ut.ed or
unsubst i tut([e)d Cl {ijI%Ir Xé'rlgca?dgon( grgﬂgpopti oﬂﬁ%ﬂgﬁﬂﬁﬁ%&gﬁe or nore
het er oat oAt (-Frhioserhenyhmethsi] 2-Coflewodkenyl el -imtdazd{d1Sec]pptidine; s not | i nked

ol et od PromThePsPRH-ELicdortyp R P SRS IS ariied o or 6.

-menber ed Bé4e(lobPiinkhylettyyphamdreani] 2L (2SfidopHenl)-SH.Hhid¥b[4,8Lg(| thi o, 5- or

6 132 o
pyridine.

9. Use of an imidazo[4,5-c]pyridine derivative according to claim 1, wherein:

- the dotted lines represent 4 double bonds;

- R!is selected from hydrogen; aryl unsubstituted or substituted with one or more
R'S; heterocyclic ring unsubstituted or substituted with one or more RG;

- Y is selected from the group consisting of a single bond and a divalent, saturated

or unsaturated, substituted or unsubstituted C;.Cyo hydrocarbon group optionally

including one or more heteroatom(s) in the main chain, said heteroatom(s) being

selected from the group consisting of O and S;

R? is independently selected from the group consisting of hydrogen; Ci.j5 alkyl;

halogen; OH;

R*is hydrogen;

- X is selected from the group consisting of a divalent, saturated or unsaturated,
substituted or unsubstituted C;.C;o hydrocarbon group optionally including one or
more heteroatoms in the main chain (provided that the heteroatom is not linked to
N of the imidazopyridyl ring), said heteroatoms being O;

- R? is selected from the group consisting of aryl; axyloxy; arylthio; 5- or 6-
membered heterocyclic ring; and each of said aryl, aryloxy, arylthio, 5- or 6-




menbered heterocyclic ring is optionally substituted with one or nore R17;
and C3_10 cycloal kyl; R5 is independeggily selected fromthe group

consi sting of hydrogen; C .18 alkyl; and hal ogen; each R6 is independently
selected fromthe group consisting of hydrogen; Cl-18 alkyl; Cl-18 al koxy;
hal ogen; CN; midRbRRd Heferédyli8 ringr iy |optidhiallyedubytituted NekittPon® br %or@"i{*b%ed

heterocyclic [i H{u R17 is independéntly selected fromthe group
consisting o 3!‘%8'?]8@@ Cl-18 aI kyl; Cl-18 al koxy hal ogen; CN; NR7RS;

C(=O R18; _ar gF is la¥dealiky r cli and

each of said arlsyl Isary ay’sef& ﬁlﬂl@?%@é?é ﬁ%‘ﬁ%é%l I8 Iaﬁl(%b

optionally sasbhalegened vmth 1 or nmore R19; each R7 and R8 is |ndependently
- R18 is selected

selectedfrom .0 consisting of H Cl.48 alkyl;;

fromthe grofffy ggsn ‘Q‘#lq%ﬁ@‘?e&% ﬁeieﬁ%‘i II“"th!;" |g§"iprfa?@§’éé%ﬁif IhydggericEed from
the group CoglkyIS G, NoalRéxythaleberdk 8R! KRR 132 y1afi&h.0 OCF3;
and hal oal kyl ; yanélli'!sgigtcthH 5 bed RZBN}RsRab%%é?R lugr X&fgla%}l gﬁﬂs g\?ate

t hereof , or Iaemherﬁﬁh@te@wdmlrmg,accept abl e salt t hereof. 10. An

1 Sezol s R BGRTED Fl gh B Aodni Sro o os
YRI5 not hydrogen o ’%“ﬁﬂ"@*‘* e é(%)ﬁm ] ik bl 2 dflt. N, -
membered heterocyclic ring; and each of said aryl, arylalky! or 5- or 6-membered
heterocyclic ring is optionally substituted with 1 or more R'®:
- each R and R® is independently selected from the group consisting of H; C3
alkyl;;
- R8s selected from the group consisting of H; OH,;
- RYis indepéndently selected from the group consisting of H; Cp.5 alkyl; Cy 3
alkoxy; halogen; OH; OCF3; and haloalkyl; and
- each R® and R is absent

or an isomer or solvate thereof, or a pharmaceutically acceptable salt thereof,

10. An imidazo[4,5-c]pyridine derivative of formula (A):

(A)

wherein:

- the dotted lines, R!, R% R®, R* R3 R%, R*, X and Y are as defined with respect to
formula (Z) in claim 1, and,

- YR'isnot hydrogen or Cy.¢ alkyl

or an isomer or a solvate thereof, or a pharmaceutically acceptable salt thereof,




or an isomer or a solvate thereof, or a pharmaceutically acceptable salt
thereof, 133 wth the provisos that, j3f formula (A): (a) the substituent
R1 does not form an azabicyclo group, nore particularly not 5-
thia-1-aza-bicyclo[4.2.0]oct-2-en-8-one; and with the proviso that the

i m dazo[ 4, 5-c] pyridi ne derivative is not one of: (b)

[ 5-(4-fluoropeenyl ) -5Himdazo[ 4,5 c]pyr|d|n2yl]rrethylamne (c) (i)

5- (4-chl or‘ﬁ%&?ﬁ%?%ﬁhﬁt o foppwalANi n- 1- yI met hyI )-5H i mi dazo[ 4, 5-

SLPAL ot orShnet AP WTEE RO A3 R00R bR h et ot
i m dazo[ 4 tﬁ}ae]] mpfbldyohqél Q((ﬂj)aéu-z)-en-S -one;

5-(2-pi peri -eh hdrox henyl ) -1 H i m dazo[ 4, 5-c ridin-5-
i uEn bfo% d]él tb%/ p50v130yt l“zxe 1m1dazyo[4 5-c p%mdn%/e erivative is not OIEG of: Tey

T o b 5 rhloHBAEOM N REL A Dk BS! ARkt 1Y) -5

i m dazo[ 4,5-c] pyridin-2-y
4-[5- (3-{ 4c)Di §-((44Ghﬂ¢mphwhﬂﬂhyl) ZF@iﬁ@MHﬂn-Dbfb@éthm-ﬁﬂlmuﬂa}zo%ﬂpyl) SH

m dazo[ 4 rid noI
I2 [ 2- 54[ rrecsm | "ﬁra”ﬁ-gﬁ‘hﬁ QQIIQH‘ie%?ipyrl din-5-yl]-acetanide; (e)(ii)
N2- [ 2- [ 2- (@ tst@mhwi)aen@hhaﬁm@mlﬁetﬁyﬁ;lpéfahﬂ'1ny1ﬁ1e>ﬂ,h) sgetyl]-Ne-isopropy
| - glycinam de; (e)(
N2- [ 2- [ 2- plﬁéim[45l-i3]l)mdiaz,o[4 5-c] pyridin-5-yl]-acetyl]-N2-isopropyl -
I
o 2 2 90k ey b smhenyl Fhidmacy f-<seicin - -
i sopr opy! gy bicx@de;de. 11 A conmpound according to claim 10, wherein YR is
not an unsubsti t ut ed - cycl oal kyl. 12. A compound according to any one
of cl ai ns (DODoA-[242- {Mbwmlmﬁplmnﬂ)mw—mpemm byBrethgl3-SHAN

d 4 d di t I 10 h the fornula
|(|n‘; faz?[ nﬁldﬁ%otfxnj'c%}rz‘r?dm- r IYP% ve aCE:O[_I 234 o claim avi ng

{d)(iit) 4-[5-(3~ {4—[b1S-(4-ﬂuor0phenyl)-methy1] -piperazin-1-yl}-propyl)-5H-
imidazo[4,5-c]pyridin-2-yl]phenol;
(e)(i) 2-{2-(4-methylphenyl)-5H-imidazo[4,5-c]pyridin-5-yl]-acetamide;
(e)(i1) Nz-[2~[2-(3-nitrophenyl)-5H~imidazo[4,5—c]pyridin-S-yl]-acetyl]-Nz-isopropyl—
glycinamide; _
(e)(iii) Nz-[-2-[2-phenyl-’5H—imidazo[4,5-c]pyridin-S-yl]-acetyl]—Nz-isopropyl-
glycinamide;
(e)(iv) N2-[2-[2-(4—methoxyphenyl)~5H—imidazo[4,5-c}pyridin—S-yl]—acetyl]-Nz-
‘isopropylglycinamide.

11. A compound according to claim 10, wherein YR! is not an unsubstituted Cap

cycloalkyl.

12. A compound according to any one of claims 10 or 11, wherein R* and R?® are

hydrogen.

13. An imidazo[4,5-c]pyridine derivative according to claim 10 having the

formula (I) :




RS R4 />-Y-R R3 XN/ NR2 | wherein: - R is selected from hydrogen;
aryl unsubstituted or substituted witiypne or nore R6, heterocyclic ring
unsubstituted or substituted with one or nore R6, C3_10 cycloal kyl
unsubstituted or substituted with one or nore R6 and C4-1o cycl oal kenyl
unsubstituted or gubstituted with one or nore R6 - Y is selected fromthe
group consi sting a single bond; 0; S(Om NR'; and a divalent,
saturated or R} r%%gp, substituted or unsubstituted Cl_Clo hydrocarbon
group optionall d'ngﬁggg;or nore heteroatons in the main chain, said
het er oat ons_ bei oEed romthe groups consisting of 0, S, and N;; -
Each R2 a ndependent |y selected fromthe group consisting of
hydrogen Cl-18 allkyl; C2_18 al kenyl; C2.18 al kynyl; Cl-18 al koxy; C _18

al kyl t hi o; halogeﬁg OH, CN, NO2; NR7R8; OCF3; hal oal kyl; C(=O R9; C(=S)R9;
SH, aryl; aryloxy; garylthio; arylalkyl; Cl-18 hydroxyal kyl; C3.10
cycl oal kyl ; C3-10 cycl oal kyl oxy; C3-10 cycloal kylthio; C3.10 cycl oal kenyl ;
C3.10 cychaatdiyynyl ; 5 or 6 nenbered heterocyclic, oxyheterocyclic or

t hi oheterocyc]ic ring; - Xis selected fromthe group consisting of a

di val ent, “sak uwaiek'&teg riram ddigeer; adyl unsubstitited be substitedswitls obe ot ewrel - A o

hydr ocar bon P |y 1ncludi,ng one,.or . nore heteroat Ln the main
chain (pr ovi%%ﬁg&[lggﬂ%ﬁg}l g%ft%tr%di% ﬁ‘%?tlﬁlitﬁiﬁlkg&kt gre ff B?Or‘?ﬁg o

i m dazopyr i dykloalkybhnsubstitcich of mﬂmw@whﬁbﬂgoﬁﬁbﬁcm%dfmgmw@am&ﬁw

consi sting of O, - mis any integer fromO to 2; - R3 1S selected

S, and N :

from the grdtsukstifideder sepstifpted with-ongioymswgR%ar yl thi o; aryl -NR10-; 5 or 6
menber ed heterogygld _ Q I thi phet er oc i ¢ .rimg; and each
of said ar;f, ar%%%§§?82¥€§%ﬁﬁégxgbé'-§E?§?g q&W'68h§ﬁé%%£§£he Beyclic,
oxyhet er ocyclivaterdy sdturatedt esrooyshtueatéd, NGubgiterldi ral dngutsulstd t ¢, €d, W th one
or nore Rlzl; C3- Jﬁg gcl oal kyl Qxyc§_cl oal kyl or thiocycloal kyl; C4-10
cycl oal keny! YWO[CW R roup optionally inclu ing one or more heteroatoms in the main

chain, said heteroatoms being selected from the groups consisting of O, S, and N;;

- Each R? and R* is independently selected from the group consisting of hydrogen
Cias alkyl; Cy.15 alkenyl; C,.i5 alkynyl; C.i5 alkoxy; Cj.15 alkylthio; halogen; OH;
CN; NOs; NR7R8; OCF3; haloalkyl; C(EO)RQ; C(=S)R9; SH; aryl; aryloxy;
arylthio; arylalkyl; Cy.i3 hydroxyalkyl; Cs.j4 cycloalkyl; Cs.1o cycloalkyloxy; Cs.i0
cycloalkylthio; Cs.;o cycloalkenyl; Ciyo cycloalkynyl; 5 or 6 membered
heterocyclic, oxyheterocyclic or thioheterocyclic ring;

- X is selected from the group consisting of a divalent, saturated or unsaturated,
substituted or unsubstituted C;.Cyp hydrocarbon group optionally including one or

‘more heteroatoms in the main chain (provided that the heteroatom is not linked to
N of the imidazopyridyl ring), said heteroatoms being selected from the group
consisting of O, S, and N;

- mis any integer from 0 to 2;

- R*is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR'%-; 5 or
6 membered heterocyclic, oxyhcterocycl_ic or thioheterocyclic ring; and each of
said aryl, aryloxy, arylthio, aryl-NR'-, 5 or 6 membered heterocyclic,
oxyheterocyclic or thioheterocyclic ring is optionally substituted with one or more
R Csy0 cycloalkyl, oxycycloalkyl or thiocycloalkyl; Cy.10 cycloalkenyl with the

provisp that the double bond cannot be adjacent to a nitrogen; H with the proviso




provi so that the double bond cannot be adjacent to a nitrogen; Hwth the
proviso 135 that if X is an al kyl enejz@n al kenyl ene or an al kynyl ene, then
X conprises at least 5 carbon atons; RS is independently selected fromthe
group consi sting of hydrogen; Cl-18 alkyl; C2.18 alkenyl; C2_18 al kynyl;

Cl - 18 al koxy that 1% ISarpdikylbid) bR alkRa1eAeH: arldtkyishneNEen X SRRes {6t
hal oal kyl ; Cg:O) R9; C(=S)R9; SH aryl; aryloxy; arylthio; ~arylalkyl; Cl-18
hydr oxyal kyl : C@P&G“’@V&:I oal kyl; C3.10 cycl oal kyl oxy, C3-10 cycloalkylthio

C3_10 cycl oakk : | : or. 6 e r hetero lLic,
oxyhet erocycli Eﬂé{rd e??%?%r?‘} téée}'e%key?#r#%rﬁr{? %Oilpézggﬁsﬁﬁ%%% gﬁﬂ%%g%lendent |y
sel ected fro@idwkayhup. ¢ olkgiylf Cng Mitoxyy 4 gokylthid halbBem| G CNCNASE

al kenyl ; 02_187a§.k¥)2¥:l ;. A 18 al koxy:,, G 18 al kylthio; C3.10 cycloal kyl,
C3. 10 cycl oaNReRyl Vbt schalplkyly cCGHPIR/ nyEESHb o‘é}én,ﬂf}@—i; aprloxjOpEY thigR7 R8;
OCF3; hal oal : =9 R9; = ; SH -8 YEOXY: L9, ~arylal kyl;
aryl al kyl oxy@garn?l;%l_%}lgt R’(‘%’X@@?’ 6§3ﬁl§n%gérﬂé%ikﬂé%/‘21'18%:/3%@{)%1!&1%%%/h%%‘&?/ocyc%/i C
or t hi ohet er og}alkydthid nGs 10 CeydBalkertil;0x¥ab k iclodingyeash @f 6 anembergd ,

aryloxy, ary]thio, arylalkyl, arylalkyloxy, arylalkylthio, 5 or 6 nenbered
het er ocycl i c,et‘c’ffﬁme%/’%' %%CXCIH%%ttﬁHOB%@EO&VQW&&;c ring, Cl-18 hydroxyal kyl

i s optional Eé(chsfkmeﬁfdilimisqﬁdé’ﬂeh@erél Qo ST Fr IRt e Waoﬁ&s@%gﬁﬁg}rﬁ%ﬁn} c1 18

i ndependently sel ected fromthe oup consi st
al kenyl ; ar yC1isCalkyl) Cyel dlbdnyll Cr o -allgnglcConl dkowyt; ; Chrs alkyBhioe ixas ed

Tt ey ol o T o e br ot ot b SR UFolie?
EE%QLL&‘?E{‘@%‘??%_PFS% ?’E‘?M&SE&*Q g 8 S g iy RBBIRt oo ¢ om
C gl g;lotipl ?Omci]'a?qu,ggar?]g?if%i ar}%}:ﬂk ngnijl kgl ,qulemSwng@déLhTtél;zc}tgm_, no acid
Taei due 11 RN oy e KR At SR P R

i ndependent | ytylsgy,e aiahid, r ?gldlm g?ﬂgﬂcy}%%rglﬁlkyﬁ%?@t&ﬁ% Ghembbred! - 18

al kyl; Cl-18 al kenﬁl ; C3. cyc i cycl oal kenyl ; aryl; C(=0 R12;
5- or 6- nermsérecychet exheleerqyelie i ey thigheterorydicatngl Cesi dwdrdxyalkel is hr ough a

gg;}tsjf);(%/! ngrgﬁf’%ﬂm@ﬁﬁ%iﬁéﬁ@%lﬂh ' E{(%gl%ei@d_ent |y selected fromthe group
: - Each R” and R® is independently selected from the group consisting of H; Cy.j3
alkyl; Cj.15 alkenyl; aryl; Cs.jo cycloalkyl; Cy10 cycloalkenyl; 5- or 6-membered
heterocyclic ring; C(=O)R'; C(=S) R ; an amino acid residue linked through a
carboxyl group thereof; alternatively, R” and R®, together with the nitrogen to
which they are attached, combine to form a 5- or 6- membered heterocyclic ring;
- Bach R® and R'® is independently selected from the group consisting of H; OH;
Cias alkyl; Co.us alkenyl; Cs.g cycloalkyl; Ciqo cycloalkenyl; Ci.g alkoxy;
NRR'S; aryl an amino acid residue linked through an amino group thereof;
- Each R' and R is independently selected from the group the group consisting of
H; Cyas alkyl; Cipg alkenyl; Csyo cycloalkyl; Cayo cycloalkenyl; aryl; C(=O)R12;
5- or 6- membered heterocyclic ring; an amino acid residue linked through a
carboxyl group thereof;
- R is independently selected from the group consisting of H; Cj.is alkylj Ca18
alkenyl; aryl; Cs. cycloalkyl; Cayo cycloalkenyl; an amino acid residue linked
through an amino group thereof;




al kenyl; aryl; C3-10 cycloal kyl; CA4-10 cycl oal kenyl; an ami no acid residue
i nked through an am no group thereof 6136 - Each R13 and R14 is

i ndependent|ly selected fromthe group con3| sting of H C-18 al kyl; C2_18
al kenyl ; aryl; C3_10 cycloal kyl; C4_10 cycl oal kenyl; C(=O R12; C(=S)R12;

an anino aci dageRPd R‘i“nMﬂeﬁéiﬂehmhs@e&&JQ&Mhe FrRYRohNIRAIE H CF%Ch RL5
and R16 is i ndeﬂendent |y selected fromt aIky?;ng; consi sting of H
Qo

al kyl ; C2. 18alkkeRyts aliznyly atyky s (ayrclq cspeloalidenyl : CEORY;

cycl oal kenyl 18 Cl ed thr a car box group

t hereof; - 3§|5§ A g}aé‘%«‘a‘?\b é:n(%feg%ggr qurggﬁf’ 89Qr%ﬁ‘ﬁ)@8¥?8¥su ng of H
Cl-18 al Ky , Eaght RPemait 15Cﬁ1deﬁénﬁmhtly Qed&l 21k R broup2oAdistlgdMy] ¢, & -

al koxy; Cl - 18 al kyl t hi o; cycl oal kyl; C4.10 cycl oal kenyl; C4- 10

- cycl oal kyny! alkil Ggeatk elerl; Cans alkiapyl; anvi Glen eychyatiorl; Galooaicloplkenyl; am) R22:

C(=S) R22; s e ( al kyl),; aryl; aryl oxy;
arylthio; ka ‘ﬁélélg%:%%%ougé% yﬁg%a tﬁ rg%? aryl thio, aryl al kyl
substitut ed Im ]ndmpemimﬂy heel egedn $ronh Wl @xoigl kﬂthstﬁxg of 16- Oypirakykd

het er ocycl i c, ?q%/qet erocyclic of th| ohet erocYCI ic ring each unsubstituted
or substit ut BEIERIR Cre alkYhdras A OSQKHXJR@ lﬁékVWél@:p@hdently

Skt aryp SRR B 02%%1“&%40%0 el ey O CR L  ro-
22 1| ndepBehl o cnmedis e Cas)w 5. cblyl cONE Al O -1
%24 i g i ndﬁ%ﬁ?ﬁ@@ﬁ%ﬁh Iy ?M@ng}zﬁl’ é}'oé’bd E%ﬁ]?é/‘?fsg@}%"ﬁy]@f H;

Cl-18 al kyl, arplo®¥y Siriiphiy, &;}aﬂ(ﬂlgﬁ}ﬂgtﬁu%%lﬁiepo%i ch@w@%r’o@?ﬁkg&% pisher wi th

N of R22 can’form a satufatéd heterocyc ‘optionally
subst it ut ed ot Imeékbased drejarogyclion oayhemroacclid ore hidheeroyRlici sngodachydr ogen

or Cl-6 alkyl vate thereof, or a pharmaceutically
accept abl e s‘ﬁ‘sﬁbﬁtﬁ‘g?% mE’S%u[eﬂ ‘Yiﬁk Bt Wf%ll?iogceﬂ%tt infornula (1): (a) the
. substi tuent ﬁchq?ﬁﬁndlkt” fsoh@RRAd e feld Grdah %&bogroﬁpl’csnd@s%fntg'dfq{%w not 5-
thia-Il-aza- b| cycl o[ 4. 2. 0] oct - 2- en- 8- one;
: l Cg 18 alkenyl C2 18 alkynyl aryl C3 10 cycloalkyl Ca. 10 cycloalkenyl
C(=OR™, C(=S)R™;
- R%is independently selected from H; OH; Cy.13 alkyl; Cs.15 alkenyl; Cj.15 alkoxy;
NR23R24; aryl; Cs.5o cycloalkyl; Ca.yg cycloalkenyl;
- EachR®and R* is independently selected from the group the group consisting of
H; Ci.1s alkyl, preferably C,; alkyl, wherein C,.3 alkyl taken together with N of
R% can form a saturated heterocycle, which heterocycle is optionally substituted
with OH or aryl or an amino acid residue.

- YR!is not hydrogen or Cy.¢ atkyl

or an isomer or a solvate thereof, or a pharmaceutically acceptable salt thereof,

with the provisos that, in formula (I):

(a) the substituent R' does not form an azabicyclo group, more particularly not 5-
thia-1-aza-bicyclo[4.2.0]oct-2-en-8-one;

and with the proviso that the imidazo[4,5-c]pyridine derivative is not one of’

) [5-(4-fluorobenzyl)-5H-imidazo[4,5-clpyridin-2-ylJmethylamine;

(c)(1) 5-(4-chlorophenylmethyl)-2-(piperidin-1-ylmethyl)-5H-imidazo[4,5-
¢]pyridine, including its dihydrochloride salt;




and with the proviso that the im dazo[4, 5-c]pyridine derivative is not one
of (b) [5-(4-fluorobenzyl)-5Him dazgf4, 5-c]pyridin-2-yl]methyl am ne;
"(c¢)(i) 5-(4-chl orophenyl nmet hyl ) -2-(pi peridin-1- ylnethyl) SH—|n1dazo[4 5-
c]pyridine, including its dihydrochloride salt; ---- - ----- - -----------

______ - - 7 (A _ 1.
5- (4 chl orcc))%ﬁe?]ﬁ%%dr?/ﬁhﬁ%ﬁe%ﬂ) 1 (‘; Imeé)lllypl)éJ ;paegallzhn ylmeth?!l) Sﬁ 5H

i m dazo[ 4imda3qigSradpysiding d) (i )

> P oPelhth Mo bncRbiivl A &l 0o O RARAN 1A dRA R Rl fhyRall £ o >
4- [ 5- ( 2- { ] brogidel- f | uorophenyl ) - met hyI ]- p| perazin-1-yl }-ethyl)-5H

imd 4,5- di n- 2- h
I4m[ Safg[ {ifg@ﬁ! Eﬁ i@‘k%ﬁb‘ﬁ%ﬁf@‘ﬁ%@%‘%ﬂl -Fig| Iyllllaplp@rﬂamlnyll} -ofisl)-Brlopy! ) - SH-

d 4. | &ng! ;
m[Zaf?l[ n@ﬁ%@%gh#ﬁldﬁg ﬂr@ﬁazo’[ 4, (562:]( Ipg/rl din-5-yl]-acetamde; (e)(ii)

i

2

N2~ [ 2- [ 2- (i) 4D bi}-(SiiotoptlensO] et} piptrlhl-fi) yirbpyaysty | | - N2-1 sopr opy
- gl yci nam,de

Nz-[2-[ 2- ’QHQW{“%&H(YH%%@’E]@@O& pyridin-5-yl]-acetyl]-N2-isopropyl -

%lzyflzn?? %g 2(’?)hoiy tfl?gr%}e?ylgliﬁlml {)15 c? yn]dbny“yo]l aceg’my?j acetyl] N2-

i sopropyl (q)(y);|Ma[ﬁ-[:’ke(B-rmﬂrophknyt)rﬁﬁﬂunﬂaac[dﬁpcc]pﬁghh-d vll-acatyl}-Bivibeiepyl - RL i s
sel ected fraom hé%lrogen phenyl unsubstituted or substituted with 1-3 R6; 5
or 6 rrenb% Y AR 'erocyclic ri ng optionally benzo added, containing 1-3

het er oat qagiigel ect eg2fyp dQzo[Ns.. .
substi tuggg ﬁWIth 1- ZERgmpl napﬁpﬁﬁl orlésub tut eénggm%a)stlt t‘Se)gadvmth 1-3
R6; 2- na;ﬁiquyﬁmlda,nsubstltut ed or substltut ed with 1-3 R6; C3-1o0 cycloal kyl ;

Cs-7 cycl enyl t ble bond annot be adj acent
toanitr (8))31 51 Igﬂ\fsz [iri@ Hi%%‘ﬂa@g‘ﬁg yrigp-gp] ](‘ﬁf@)leG 0; S
NR 1; QW JyycinafXde2- ; -CHZO - OCH2- CH2- ; -CHZ CH2O; - CHz- OCHZ-;
(CHZ)O 5- gS (CH2) 0-5-;; 7(CHZ)O-Z-S—(CHZ)O-2-; -NR"-(CHZ)O. -
-(CH2)0-s-NR'-; -CH2- NR'-CH2-; -C(CH3)2-; (cis or trans) -CH2-CH=CH; (cis
or trans) - CH=CH-
14. A compound according to claim 13 wherein
-~ R!is selected from hydrogen; phenyl unsubstituted or substituted with 1-3 RS,
5 or 6 membered heterocyclic ring, optionally benzo-added, containing 1-3
heteroatoms selected from the group O, N, and 8, unsubstituted or substituted
with 1-2 R®; 1-naphthyl unsubstituted or substituted with 1-3 R®; 2-naphthyl
unsubstituted or substituted with 1-3 R6; Cs.10 cycloalkyl; Cs; cycloalkenyl
with the proviso that the double bond cannot be adjacent to a nitrogen;
- Y is selected from the group consisting of (CHz)o.6-; O; S; NR'!; -CH(CHs)-;
-OCHz-' —CHzO-' -OCHz-CHz-‘ -CHz—CHzO-' -CHz-O—CHz—' -(CHg)o 5—-S-' -S-
(CH2)o533 -(CHa)o2-S-(CHz)o.2-; -NR'(CHy)o.5-; ~(CHg)e.s-NR'-; -CHa-
- NR"-CH;-; ~C(CHa)y-; (cis or trans) -CH,-CH=CH-; (cis or trans) ~CH=CH-
CH,-

15. A compound according to any one of claims 10 to 14 wherein if Y is a bond

and R1 is an aryl, this aryl in not phenyl para-substituted with OH and
optionally further substituted with methyl, methoxy, nitro, diethylamino, Cl,
Br,or F.




CH2 15. A conpound according to any one of clains 10 to 14 wherein if Y is
a bond and Rl is an aryl, this aryl i%khnot phenyl para-substituted with OH
and optionally further substituted w met hyl , met hoxy, nitro,

di ethylamno, G, Br, or F. 138 16. A compound according to anyone of
clainms 10 to 15, wherein YRL is not phenyl para-substituted wwth OH 17. A
conpound according to any one of clains 10 to 16, wherein RL is a

napht henyl . 18.A gompmpduanchrdiog dr eliynopetaf chrims dhéo b, wieadin® RIGs het 17, wherein
R3 is selected frgm an Fr}ll gns b@ﬁituted or substituted with 1-3R6,
wherein at | eadPBARUESUPRItulg deg!'e or C1_6 alkyl. 19. A conpound accor di ng
to any one of clainms 10, 11 and 15 to 18, wherein either R or R4 is 0O and
either R25 or R26 is cyclopentyl or cyclohexyl. 20. A conpound according
to any one of7 #heorapainfgcanding a9y eearfelamms hO tch kG, iwhiedza 8] 45 - c] pyri di ne
derivative, Xing L%%/ -CH(CH3) -; -CH2-CH2-CH2-; - OCH2- CH2-; -CH=CH CH2-;
and/or R2, R4 an%}1 dre hydrogen. 21. A conpound according to any one of
claims 10 to 20, wherein the 5- or 6- nenbered heterocyclic ring is

sel ected from pyridine, pyridazine, pyrimdine, {)yr azi_neg.f uran,
t et r ahydr of utfart comoynd pegerding toptyeans, of slpime @ to 17, stherstin Br dssetactside,

le, imd i - . A d. ispthi . 22. A
compound accor 4ongn A&y X RiGcaRBEE 3RS FRodn SRREBERG o
2- (2, 6- Di f | uor bgbgenydr)C Sally2, 6- di f | uor ophenyl ) met hyl ] - 5H-i mi dazo[ 4,5

c] pyridi ne 5-Benzyl -2-(2, 6-difl uorophenyl)-5Him dazo[ 4, 5-c] pyri di ne
5-1(2, 6-Di fl uorophenyl ) net hyl ] - 2- phenyl - 5H i m dazo[ 4, 5-c] pyri di ne

5- Benzyl - 2- phenryl ‘n@u’dﬁhﬂ 4 D= Gl P ied] ‘ .
2- Phenyl - 5- ( 3- %hgn | pr op%?@%%oﬁan@c@zgrgf,agﬁ%]%ylrliaafir%g fo 18, wherein
5- [ (2- Chl or opheither Rfret R is] © 2a¢ bitiry IR*56k RTtidapidpént 6 yoldatdiyie
5-[ (3- Chl or ophenyl ) net hyl ] - 2- phenyl - 5H i m dazo[ 4, 5- c] pyri di ne
20. A compound according to any one of the claims 10 to 19, wherein in the
imidazo[4,5-c]pyridine derivative, X is —CH3-~; -CH(CH3)-; -CH2-CH,-CHy-; -
OCH,-CHy-; -CH=CH-CHj,-; and/or R2, R4 and RS are hydrogen.

21. A compound according to any one of claims 10 to 20, wherein the 5- or 6-
membered heterocyclic ring is selected from pyridine, pyridazine, pyrimidine,
pyrazine, furan, tetrahydrofuran, thiofuran, thiophene, pyrrole,
tetrahydropyrrole, oxazole, imidazole, thiazole, isoxazole, pyrazole and

isothiazole,

22. A compound according to claim 10, selected from the group consisting of
2-(2,6-Difluorophenyl)-5-[(2,6-difluorophenyl)methyl]-5H-imidazo[4,5-
¢]pyridine
5-Benzyl-2-(2,6-difluorophenyl)-5SH-imidazo[4,5-c]pyridine
5-[(2,6-Difluorophenyl)methyl]-2-phenyl-5H-imidazo[4,5-c]pyridine
5-Benzyl-2-phenyl-5H-imidazo[4,5-¢]pyridine
2-Phenyl-5-(3-phenylpropyl)-5H-imidazo[4,5-c]pyridine
5-[(2-Chlorophenyl)methyl]-2-phenyl-5H-imidazo[4,5-c]pyridine
5-[(3-Chlorophenyl)methyl]-2-phenyl-5H-imidazo[4,5-c]pyridine
5-[(4-Chlorophenyl)methyl]-2-phenyl-5H-imidazo[4,5-c]pyridine

L
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- Chl or ophenyl ) net hyl ] - 2- phenyl - 5Hi m dazo[ 4, 5-c] pyridine -------------
- [ (2- Met hoxyphenyl ) net hyl ] - 2- phegﬂﬁ SHim dazo[ 4, 5-c] pyridine

- Met hoxyphenyl ) met hyl ] - 2- phenyl i m dazo[ 4, 5-c] pyri di ne

- Met hoxyphenyl ) met hyl j - 2- phenyl - 5H-i mi dazo[ 4, 5- c] pyr| di ne

et ) DRI O RIS B SHORRELA £ YA e

ol enton st s st 1

NNEE Ey: Bgi@ﬁﬁ% P@féf‘yémﬁﬂ@ﬂé PISEF%Y ﬁ“f{da’i@z{z@[“s eiqy)érhng: 22
yl phe@ ﬂ@lﬂiﬁéh}l}%etﬁ?ﬁ@ﬂ)heﬁljf 5}9“&@%?&[%555 Cﬁb@“

- Bronmophen I met hyl S5HF I m i ne

- Phenyl - Hoiep @IWJEﬂeiqudympdiBmylMimma:tdeS}e]pﬁn:hnm| trile
| - 5- fl t 1.) ph I thyl] - d 4, 5- di
4n>C/3hI or E)Lﬁé@ﬁll}lﬁr@g Q%’Hi'giﬂ%n%[—gﬁrﬁéﬂ%{[i g}%ﬁ%ﬁ?gl ne (f:]{/g%/(r)l:h: (I‘)l(;,‘l de
-[ (5-Chl 2 1 di
(5 Naphthat & ﬁ‘ﬁ&?’*‘ﬁb"w}“ 2 RE SRR ARS ity DY Al ne

- Phenyl - 5- ( 4 H{ReMgthy nyl)rs QddmylfﬂHﬁmu;apq[miﬂclmw&n@[

phenyl- 5. 1 IGEEASIoY) m%ﬁwh‘ﬁ?f PERg GreriRghe "

- (I - Napht hal ﬁmmmphanﬂ)ﬂ@émﬂ}ctz?ﬁbh 1rsffiﬁﬁfah£o[ﬁsca difé ne
-(2,6-Difl uoro(ghenyl 4-di f1 uor ophenyl ) net hy -5Hi m dazo[ 4, 5-
yridine -P eny 5H-1m1dazo[4 5- c]pyndm— ~yl)methyl]-benzomtnle

-B d 5- i di

B omopram RS P mRotchican BRI BRI SR ERE S S IR 1| i e

- Br 0rmph‘bf@4thﬁfobhéﬂy1)2ﬂ€(t@*l]:blphémlﬁ!ﬁﬁhﬂia@fﬂ i) %ﬁ-kﬂﬁéhﬁir@dlﬂdﬁdedl he

Brom)prrgﬁ éfﬁ&th |.].- 2-(4- chl or ophe H-im dazo[ 4, 5-c] pyridine

Br onop §T Phi]/'ﬂ]l@%’ Xf@%k?ﬂvhﬁwljyf%mﬂmﬂéécq]w@@q pyridi ne

-B | di

Br omophony ) e - B AL S Bis™ Y 5oy i e

- Br onopeRldnylrd+(Myihen AbR1)rapimidakeayshg)pattihei dazo[ 4, 5- cj pyri di ne
5-([1,1°-Biphenyl]-4-ylmethyl)-2-phenyl-5 H-imidazo[4,5-c]pyridine

2-Phenyl-5-(1-phenylethyl)-5H-imidazo[4,5-c]pyridine
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5-(1-Naphthalenylmethyl)-2-phenyl-5H-imidazo[4,5-c]pyridine
2-(2,6-Difluorophenyl)-5-[(2,4-diflucrophenyl)methyl]-5H-imidazo[4,5-
cjpyridine

5-[(4-Bromophenyl)methyl]-2-(2-fluorophenyl)-5 H-imidazo{4,5-c}pyridine
5-[(4-Bromophenyl)methyl]-2-(2-chlorophenyl)-5 H-imidazo[4,5-c]pyridine
5-[(4-Bromophenyl)methyl]-2-(3-chlorophenyl)-5H-imidazo[4,5-c]pyridine
5-[(4-Bromophenyl)methyl}-2-(4-chiorophenyl)-5 H-imidazo[4,5-c]pyridine
5-[(4-Br0mophenyl)methyl]—2—(2—pyridinyl)~5H—imidazo[4,5-c]pyridine
5-{(4-Bromophenyl)methyl]-2-(2-thienyl)-5H-imidazo[4,5-c]pyridine
5-[(4-Bromophenyl)methyl]-2-(1-naphthalenyl)-5 H-imidazo[4,5-c]pyridine
5-[(4-Bromophenyl)methyl]-2-(2-naphthalenyl)-5 H-imidazo[4,5-c]pyridine
5-[(4-Iodophehyl)methyl]-2—phenyl—5H—imidazo[4,5~c]pyridine
5-[(4-Bromophenyl)methyl}-2-(3-fluorophenyl)-5H-imidazo[4,5-c]pyridine
5-[(4-Bromophenyl)methyl]-2-(3-methylphenyl)-5 H-imidazo[4,5-c]pyridine 5-
[(4-Bromophenyl)methyl}-2-(3-methoxyphenyl)-5H-imidazo[4,5-c]pyridine 5-




(4-1odophenyl) net hyl | - 2- phenyl - 5Hi mi dazo[ 4, 5- c] pyri di ne o
(4-Bromophenyl ) met hyl ] - 2- (3-f1 uor ophgny! ) - 5H i m dazo[ 4, 5-c] pyri di ne
(4-Bromophenyl ) met hyl ] - 2- (3- met hyl phenyl ) - 5Hi mi dazo[ 4, 5-c] pyri di ne 5-

- Bronmophenyl ) net hyl ] - 2- ( 3- met hoxyphenyl ) - 5H i mi dazo[ 4, 5-c] pyridine 5 140
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5- E [ 4- ( l:i?rl?ll?)i ﬁgﬁ’(ﬂﬁg@h@wﬁaﬁ%ﬁ%t%wﬁuépmﬂmamgh ym)dagqlﬁﬁﬁ dazo[ 4, 5-
cj pyridine. 23jpyNlingm dazo[ 4, 5-c] pyri F“ ne derivative according to claim13
wherein: R is selected from hydrogen; aryl unsubstituted or substituted

with one or rrﬁr(élalRBiphmy%ﬁgdmcﬂhiyb-ﬁ(&qﬂu&mphmsrl)ﬁfﬂfmhﬂam‘[?ﬁed}py‘_;r%dghlﬁe ego\rfl\n;jt gnd
i | rou onsi. st)j ng of _a si,
G val ent . sariSHRPERY BetiPieeictodiy fritunidolidsibeidngt ed o1 G o
hydr ocar bon 9QQQFFIQ@%bHéi@rl)LSL[(?iinH&iﬂﬁn&Hﬁg-%H—iﬁ‘ﬁﬂﬁzdﬂﬁS-%gg@iﬁﬂ{E( s) in the
m's m t he 0

mai n chain, said heteroato being " sel ectied fro up consi sting of
0 and S; R2-i$-littlepdtimetivigdphens aethylpar @Hbcgomhepyl)-GHsisdazofd, 51

hydr ogen; C"Eﬁ) hﬁ%l; hal ogen; OH R4 is hydrogen; X is selected fromthe
group consi st Jﬁo a divalent, saturated or unsaturated, substituted or
unsubstituted Cl_Clo hydrocarbon group optionally including one or nore

heteroatong _in the main chain (provided that the heteroatomis not |inked
to - 23. An Hnldazo[4,5-c]pynd1(ng derivative according to ¢laim 13 wherein:

—O gToNIOTAagI—— 01 U1 01

- R!is selected from hydrogen; aryl unsubstituted or substituted with one or more
R®; heterocyclic ring unsubstituted or substituted with one or more R®,

- Y is selected from the group consisting of a single bond and a divalent, saturated
or unsaturated, substituted or unsubstituted C;.Cyo hydrocarbon group optionally
including one or more heteroatom(s) in the main chain, said heteroatom(s) being
selected from the group consisting of O and S;

R? is independently selected from the group consisting of hydrogen; Cy.15 alkyl;
halogen; OH;
R*is hydrogen;

= X is selected from the group consisting of a divalent, saturated or unsaturated,
substituted or unsubstituted C,.Cq hydrocarbon group optionally including one or
more heteroatoms in the main chain (provided that the heteroatom is not linked to
N of the imidazopyridyl ring), said heteroatoms being O;

- . R® is selected from the group consisting of arYl; aryloxy; arylthio; 5- or 6-
membered beterocyclic ring; and each of said aryl, aryloxy, arylthio, 5- or 6-
membered heterocyclic ring is optionally substituted with one or more R'7; and

Cs.10 cycloalkyl;




N of the im dazopyridyl ring), said heteroatons being 0; R3 is selected
fromthe group consisting of aryl; aryhexy;, arylthio; 5- or 6- nenbered
het erocyclic ring; and each of said aryl, aryloxy, arylthio, 5- or 6-
menbered heterocyclic ring is optionally substituted with one or nore R 7,

and - C3_10- clioahdepbndethl selfed SondR Béds¥sting lof By @b pdd; Rficy@r oup
consi sting of &ﬁgr ogen; Cl1_18 al kyl; g%gﬁiﬁal ogenig 0ea?:,h &6 ’??'llg ngcgg’endent |y
sel ected froff O8bup consisting of hydrogen; CI-18 alkyl; Cl 18 al koxy;

hal ogen; CN, R = ; ; | al kyl : and.5- or..6-, nmenbered
het er ocycl i ce%ﬁng?meg@hf é %&YI geﬁ‘%drt\%?e%éﬁld%ﬁt VR SPUSLYRg Of Myffashe éﬂfup
consi sti ng oflkyld?agelkox gl haldenaCKy INR'RF; C8-GYRRDtYs1; 59afg8Nind3N; orNR7 R8;

C(=O R18; aryl; are&l al kyl ; ..and 5- or 6- nenbered heterocyclic ring; and
each of said cr FOPRF B% 5- or 6-membered heterocyclic ring is

optional | y. sgstrut | , . .S 1 ndependent|y
sel ected fromthe gr ?ﬁh%%dﬁgﬁ%%lﬁgpégoﬁ}%wcg%@%g Og%gdlé%e ’eﬁg’ét ed from
the group coplyktGingalkbx ¥ haldigen;RIN; NR'RAdeEe)eth uhy; aelapsl;eahdf 5-amd-he group
consi sting of H CI-I? al kﬁl .. Cl-18 al koxy; hal ogen; OH OCF3; and

hal oal kyl ; afg VRFdheteagye %P%&@ﬁ cgrh ef saad arikyarylakyber 3-esfememberds ol vat e
t hereof, or BetploaydR ik epddmdlr 53l ef, wth the provisos
that, in fornula fl )?ﬂfa)_ﬁle s%ggﬁ?%éeﬁn?m%q Og(r)ﬁedgg%of form an azabicycl o
group, nore PEAtR caldR] §s indepepdenthyi seléctat froti thy grafpledhisBling of H;e0r. 8- one;

and with the g{,lovi so that the imdazo[4,5-c]pyridine derivative is not one
o (c)(i) 5-?1 =¢hl or ophenyl net hyl ) - 2- (pi peri di n-| -yl net hyl ) -5H i m dazol[ 4, 5-

c] pyridine, Rid$sedéonai fréis 16 frveps eshlenbdersajt; (c) (i)
5- (4-chl orophgnyl net hyl ) - 2- (4- met hyl - pi per azi n-1 -yl nmet hyl ) - 5H
i m dazol[ 47 5_%] ﬂyﬁpéﬁpﬁ@en(lm)sg]ieyted from the group consisting of H; Cy.1z alkyl; Cyis

5 (2. pi per | ikl khroBD R, Gest SaRY RGP gy ! ) - L+ 1 m dazo[ 4, 5-clpyridin- -

- YR!isnot hydrogen or C,.¢ alkyl

or an isomer or a solvate thereof, or a pharmaceutically acceptable salt thereof,

with the provisos that, in formula (1):

(a) the substituent R' does not form an azabicyclo group, more particularly not 5-
thia-1-aza-bicyclo[4.2.0]oct-2-en-8-one;

and with the proviso that the imidazo[4,5-c]pyridine derivative is not one of:
()@ ‘5-(4—chlorophenylmethyl)_2-(piperidin—1-ylmethyl)—SH—imidazo[4,5—
c]pyridine, including its dihydrochloride salt:

(c)(ii) 5-(4-chlorophenylmethyl)-2-(4-methyl-piperazin-1-ylmethyl)-5H-
imidazo[4,5-c]pyridine;

(D)) 35-(2-piperidin-1 -yl-ethyl)-2-(4-hydroxyphenyl)-1H-imidazo[4,5-c]pyridin-5-
ium bromide;

(d)(ii) 4-[5-(2- {4—[bis-(4-ﬂu0r0pheny1)-methyl]-piperazin-1-yl}-ethyl)-SH-
imidazo[4,5-c)pyridin-2-yl]phenol;

24. A pharmaceutical composition comprising a compound according to any one

of claims 10 to 23 and a pharmaceutically acceptable carrier therefore.

25. Use of a compound according to any one of claims 10 to 23, in the preparation

of a medicament.




(d)(ii) 4-[5-(2-{4-[Dbis-(4-fluorophenyl)-nethyl]-piperazin-1-yl}-ethyl)-5H
i m dazo[ 4, 5-c] pyri din-2-yl ] phenol; 2414A pharmaceutical conposition
conprising a conmpound according to any one of clains 10 to 23 and a
pharmaceutical ly acceptable carrier therefore. 25. Use of a conpound
according to any one of clainms 10 to 23, in the preparation of a

medi canent . %ge 26. Use according to claim25 wherein said nedicanent is
for the trea e gcordigs i plaing 5 ovhegeip saisl medicaimentos forthe treatroeniosi ti on
according to chﬁgﬂhggngfggﬁgang@mgonposition or nedicanment is suitable
for adm nistration orally, intranasally, subcutaneously, intranuscularly,
intradermal |y, intravenously, intra-arterially, parenterally or by

cat heterization, 28. A .conposjtion for_separate, conmbined or sequential use
in the treat ?r@rﬁ “Yrposy %%P@?%tO&IMW%WBPEm thg |compesitien enmedigsmentsi ng:

(a) one or noreggc d( Qi to i . ( re
conpound( s) eft%c??@gﬂ?ni?%quﬁgggﬁgg? o?ﬁ%?bgﬁéggﬁgggbfQh%ﬁ%%ﬁ&%ﬁggctions,
i ncl udi ng Fl avivtramyscolarlp) intraderwially) intrazgmomsiyn imthi-irearially, pargiteyally torons such
as to provide a %xgﬁ%%istic effect in the said treatnment or prophyl axis.
29. A conposit P8 AEE0FHIMYy to any one of claims 24, 27 or 28, wherein said
one or nore conpounds effective in the treatnent or prophylaxis of viral

infections are interferon al pha or ribavirin.
28. A composition for separate, combined or sequential use in the treatment or

prophylaxis of an anti-viral infection, comprising:
- {a) one or more compound(s) according to claim 10; and
(b)  one or more compound(s) effective in the treatment or prophylaxis of
viral infections, including Flaviviral or Picornaviral enzyme inhibitors,
in proportions such as to provide a synergistic effect in the said treatment or

prophylaxis.

29. A composition according to any one of claims 24, 27 or 28, wherein said one
or more compounds effective in the treatment or prophylaxis of viral

infections are interferon alpha or ribavirin.




