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6- PHENYL- |H |1 M DAZO [4, 5-C] PYRI DI NE-4- CARBONI TRI LE

DERI VATI VES AS CATHEPSI N K AND S I NHI BI TORS The
WO nooefgiion rel ates to 6-phenyl - PCT/EP2007/050356
6- PEENYI- UaZ0f 8220 (@] pydl |Pummmﬂ—wsm1trm=% DERFYAFAY S @8, CATHEPSIN K
ANDt ® IpHZBIBOBREUt i cal conpositions conprising the same, as

well as to the use of these derivatives for the

pr epar ation of a medicanment for the treatnent of

TR BT B s a0 Pae Rl r BTl SR e v B etes.

tolplfmunm:edtleab copssitigiscdonasising ehunsdroe, chsavdlnas toitiss usenef these

oot Badulit BiseBtitn B aretk Pk ¥ e Cor EeliRpsin s

armﬁmrcadteesmsedeldwd tilbeagmse@ehnaeo@tbo@oroyste&hmsme@bidue i n
gt aBCeinintla faobere TSP R MR A TG 2 Chione pain
sqah@ee@ardpgtm:fpa)m.ot ei ns. Many pat hol ogi cal di sor ders or
di seases are the results of abnormal activity of
cysteine proteases such as over expression or enhanced
Cysteine ptoteases Tewesond eelase of peidpsencharacterised dyHieppieneB;e of

a &sté‘me %SJ(ME |rl|: c51eac,ra‘?aIﬂlccgltg%ff" %%Az%ér?@%@h %?%g@%%&"’grie(:h

n various sor ersoiner
aasncm@dmathl the pomied dearedaitbreantdprocessingad pedeins.Hvianyi s,
pﬁﬁ%g@gﬁ 4 Fc?e'rs Btu&@é es R Ad3L ultg'o? gl‘}?‘oqmgl acti]yity ?f. ca/steine
0sC rOS|s oi nmune di seases and 1 nfectidus
prdieseessish a@mhewrers@n & quhianead aqhvet)an Eke eybtgine cathepsins,

' - n g I

e@%ﬁ%@’%‘”ﬁg‘ézﬁayi E aer%a daasgr ag)a ion omrﬁésa\fvﬁlgﬁtar%hal n
imphegted & \asiso@diaoreldramclhdm@mflamjrrmtloh| reewvateisearihitis.i t y
oAt oSREBLEKIs, (FHPERSIaR HEldsE! MbroRliERsRNaMBhmune

mar ked resistance’ to e dev Iopnent (0]
disesisea get infenfiouediseasdsri t i s and aut oi mune nyast heni a

gravis (Nakagawa er al., Imunity, , 207, 1999; Yang

et al., 174 , 1729, 2005). Cathepsin S has been shown
Catbepkiy Baslprimalily ekprebgedninjaotigenaprpearding selisf andhglays a major role

C t

n Shl et orR oot BAn ARV ARAD oL R ol Vit the
mejnphlytpemmpatrtuiltsc blesmil comblexr Gathepsin pudefioanlriyice |SB@a@®marked

gﬁén.c@fonl@é devél gﬁttéIBgl%%en%rE%r e&%%arlthszih%%ttgﬁﬁrﬁj aI so
mb&'ﬁﬁmmﬂnawt(ﬁdka‘wapeiiah mmrmom)mzmgg avdebali, 74
1%32&55 og%th%% rll gqsg%legﬁ Fﬁowr?lcoatgg??c?e %{;ﬁ* tﬁ@@ rgeﬁlsonents of

acti
the EZ&aczi@lar mag%a)ndatwd b|esn pneligetedriattel rg/atleown@srswrm that

Iegﬁéptgoa‘glééaﬁéeierggﬁlgémﬂg&gg?ﬁ@%g?;goglic &jsﬁhctivgb%%onaw disease
(Shi et al., Immunity, 10, 197, 1999; Zheng et al., J Clin. Invest., 106, 1081, 2000).
Cathepsin S has also been indicated for pain (WO 2003020278).

Cathepsin K has strong collagenolytic, elastase and gelatinase activities (Bromme et
al., J. Biol, Chem, 271, 2126-2132, 1996) and is predominantly expressed in
osteoclasts (Bromme and Okamoto, Biol. Chem. Hopp-Seyler, 376, 379-384, 1995).
It cleaves key bone matrix proteins, including collagen type | and Il (Kaffienah et al.,
Biochem. J. 331, 727-732, 1998), gelatine, osteopontin and osteonectin, and as such
is involved in extracellular matrix metabolism necessary for normal bone growth and
remodelling (Bossard et al., J. Biol. Chem. 271, 12517-12524, 1996). Inhibition of
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It cleaves key bone matrix proteins, including
collagen type | and Il (Kaffienah et al., Biochem J.

W@ 37/08042i7- 732, 1998), gelat?ne, ost eopont i n aPdI/EP2007/050356
osteonectin, and as such is involved in extracellular
matri x netabolism necessary for normal bone growth and

A BPRK Shfh R RANE ofthinfaom ol ostEbBhst e Sle rasgrption.
Catbepdin Kiimhilbitmes ohayrithreurefo reome paefse st o itle e utiealj et etbr bene
RO AR CLIERS At bROL BLLBEG Ryt her ef of e

present new eut’'¢ agen Oor the treatnent of
Slddhswstaale{d!.a(tliaslrivastm 51216{58331 98 bayodesirsiratdkhalnzllet

(nfiordohaned) iy mifPiug dtPaccl AIRE R B8FRio0RY Ruman

athe'rosclam»dc plequerdlat eynihadiverthe potehbglastgseruGathepsin K and S.

RSP GRSLRLE DA s b0 RTLIGRRANE 1 A
prpe&stsurm alhardsylerotlctlémorf idntahilizatap T_@ﬂssthe mqmtwqgmsof thes a
oA PLEF S5 BB RRAE B, bR RO suctal ey
upexttheteslohis| filgrousedapi &ar{:@mpallysnfﬂtsanceItheatglermatamdm@s&mlonslpf
atﬁﬁ@g?%%r%g gf ﬁfchgats:]c%gc%nlé r%r?'ﬂf"rgr%HDé‘ sé %g g'??% eof rt?p%r%'hf%n
athmsﬂwﬂaphbns Iotfiibigiom efrtzmklﬂpsmﬂ( and/eus At atesco(b plenaes/prone
oy LA Sy Aan e BRI s Bt R B
4- ArmnlaalvyrSnlameéraaelsormtﬁlepjealqaﬁe@s eoe beQrodlso;Imasur@ inaipiterh o6

cajlr?e%mﬁ%‘?{‘énd’?‘&§ ntﬁsﬁrgé(r%a al Pateh} ﬁe{@@%{”mes .ﬁd&jgt S
(Nowgartis zﬂ’ihslrha)%/thb)SWhnfﬂwtmcwaIQ refateskd- hmp‘m mginkdinerd/carb®itrile

N

Cathejprim&- lrpiylmtom dyrelozpyciaridioes Itlamel lkewiseibeat |dvsebsecéae
cJ&%%%mthnﬁj/g§§ rﬁﬁ'@%{é W%ﬁg%g\lé\éﬂ; nesgh%ﬁvléﬁa afPWo
04@0(@4/8 $8S heAAENESAl AR)e Beaantly ataneqstiile sibatitdiedrbicgclic nitrogen

i nhi.bitors i )
cdylstih Bk AR AR AR e W S Ul B R B
WEOLLE 85210 e@rioi Rhyarimaceuiicalr@g pas cysiiag nnomysanrﬁnlators:useful in
' .0sed in the International Patent
th%@%ﬁ%ﬁéﬁ%ﬁ%@%ﬁ%zm (Ono Pharnaceutical Co.) as
cysteine protease inhibitors useful in the treatnent
. r e
Tr(% ﬁ%ﬁaﬁﬁ%g ngﬁé Ecir fur{h%[} gaét@g@ggﬁ gﬁ%rbﬂo%bggpefc%rl%ff&&épﬁgunds ha-
virgg @paf@eetrﬁl urliilbmomdtowtt)oioy C@tbepsvm Byin f:omp@rmoherp&u qattepsin K.
conmparison with cathepsin K To that aimthe present

Tc%_{ﬁ)é?é]i 8 Pe(s \4 ?gént@aﬁbwa@s 61pheglgl 1H- |m|daz%[4 ,9-C p ridine-4-

azo I ne-4- car nitri eri Ives
cahkpriitrilg ctelﬁléatg/@ﬁ degng e garlesal [Formula |
CN
N
NZ
[ D=
R, XX N\
R,

Formula |
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Formul a Iwherein Ris an optional ortho- or

nmet a- substituent selected from hal ogen and (G
wo 4dQoalosoaboxy; R is (G -4) apkyl, (G -4)al kyl BXY/EP2007/050356

hal ogen or CF3; R2 is H (G -4)alkyl, (G -4)alkyl oxy

or halogen; R3is Hor (CH2)n-NR5R6; R4 is Hor (G
Wf-ﬁgéﬂl kyl, optionally substituted with COOR7 or NR3R9;

nd R6 are i ndependently H, (C3-8)cycloal kyl,

R ¢gpuamoiondi arth®- gt me(acibslitakktesidctant frqnChaloggrabikg/ (C1 )alkyloxy;

t I CF3,
RP%%C%?Q!( y@%ﬁ(&b&?@%g&ary > ogerl or 6-nmenbered
Rheﬂ-b(@aqr)qdkylgmu)plky@ey ol i@ logedy al kyl oxy, (C6-i0)aryl oxy,
% % , NRL3R14 or NR13SC2(Cl-4)al kyl ;
hg" Bgether with the nitrogen to vvhlchthey
Rais ¢l trdGac)akyl optionalBsubstitutadaditts@OMRatoe RaBs;er ocycl i ¢
; 0 D
RetERe SRRl B PR, SRS (P aigy or
(Grb)atkyb eptmpaty substituted wits bddsgert, e, d Cak)tyclaatiy/, (Ce.10)aryl, a 5-
- R19
Or%‘?%g e@ﬂe’ter%%?{r %@{%lqa( alkxl?ﬁ%gcg}og nﬂn ependefit | y
CONRGIR4) HRkyR14 ¢roR:80a(Chy)atkybst i tuted with di (C1-4)-
a;llrkdy I# Qtﬂgr ﬂﬁq &%lt c%q?%n% %iéﬁﬁm 8’% ﬁn@qum@4 fS% %ered

oget gen ey are boun
saﬂurstenﬁwtmomllsamgj mtlwllhétrﬁteoctymbmmng 1 ngmouopivétersatanys

<4 OBl AR I BB bR AR5
(G1-m)dé<ple(@&r)nylcy>alﬁyloNR(1mw¢y@DMRw Ret R1 1 and R12

t. i th the nitrogen to which they are bound
R?'g?ﬁﬂ%‘-‘)@k | nbered saturated heterocyclic ring,
Rogtd Rnareliydependérdly H dopaalkyl feptnblit substittite veithl diied

UL G, PordBB ™ (R0 Foget her wi th the i trogen
Rd andaRd form ttcrw’;hemméth Bloginitroger 1o ehidh Biepranbeowd s4Btmembered
se{i\ﬁ‘%%{d%%%’eﬁ#;};th iC ,’e 89(?4%21@#% 8&@55%%%3 ﬁgfgﬁfa{t&h "WeBted from
O@@-4) al kyl (optionally substituted with OH,

1%%1Hdb}?é )/A”%%y, di (C1-4)al kyl am no,
R11 and Ry, are independently H or (Cq.4)alkyl; or
R11 and R4, together with the nitrogen to which they are bound form a 4-8 membered
saturated heterocyclic ring, optionally further comprising a heteroatom selected from
O and S;
Ris and Ry4 are independently H or (Cq.4)alkyl; or
Ris and R44 together with the nitrogen to which they are bound form a 4-8 membered
saturated heterocyclic ring, optionally further comprising a heteroatom selected from
Oand S;
Rss is H, (Ci4)alkyl (optionally substituted with OH, (C1.4)alkyloxy, di(C4.4)alkylamino,
or CONR3¢,R3,), phenyl, pyridyl, CORz,0or CONR¢,R2;
R16 and R47 are independently H or (C4)alkyl; or
R1s and R4z together with the nitrogen to which they are bound form a 4-8 membered
saturated heterocyclic ring, optionally further comprising a heteroatom selected from
Oand S;
R4z and R4g are independently H or (C4)alkyl;
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or CONR2 1 ,R22) , phenyl, pyridyl, CORR0 O CONR2 1

R22; R16 and R1l7 are indepeHdentIy H or (C1-4)al kyl;
w@eooRbg1aNnd R17 together with the nitrogen to BEI/EP2007/050356

they are bound forma 4-8 nenbered saturated

heterocyclic ring, optionally further conprising a

R SRR fo APl 5 e iodles B 2 67 021

R4 @8d Ry cyrelinddpeptientlyCGH or 4G alldliocy orfuryl; R2 1 and

. M)
350 2, bEPRRTRRCod 9 shitn ) Bl Rl B oo
satweteddeter8cyrhatieg, opticraly flathed ctre prsingy bbliecoatomgelected from
f%%lsonal |y further conprising a heteroatom sel ected
romOand S nis 0 or 1; or a pharnaceutically
n edcapt; abh phsmhdcetiticallg afcepldide sahtherwolls are i nhibitors
; :
Th%s%ogﬂ#égjrﬂ 8 ? ht% |§rr1 gﬁlcgr? %f‘%:%ﬁ@&%g A's Iénaggth%ﬁén Wa?rI oeéa}(?lrthgr%for be
us_tedémtheptepafatloetoéepmdmrrsantwritiammenfas‘losteopoross _
ath AL AEREE! R AR TIR el RO5GE0S s, QAR NP Bl
ar roni c pai I'C pal n.

n, uropa

anphahroree nalocsuch@)saiehgdpatfmspmsed in the definition of
formula | , means a branched or unbranched al kyl group
havi ng 1-6 carbon atons, |ike hexyl, pentyl,

T teert K 1-o)ddkptl yds, udedtity the dediotian pf formealatl i raegnsbaibrahghed or

o PR Hound Bl o b el o B o

butglvisokytyl - tértieay buyl, propytsisopriokd, ethyhdnd metbyut yl |

' I ' hyl .
TEebh &Lkl g BBl B dnac Sy brfdaTRe "™
1-Arearhion giterss, pike biiyli sloputyl, Vertiary Datyl, tpeopyl, (SORr @y lekteh gihd

used in the definition of fornula I , neans a
gmghched or unbranched al kenyl group having 1-6 carbon

Indghetesm (Ci-KalkPokeker)plkyl Pasgben@aping a8-previously given.

I~ 2 I I I
TI[EEII?IAIII l((})ﬁ-G}gII(Ién%/II% usgﬁ] W@E%Bﬁ(ﬁm&?‘%ﬂg HII'II% }I% 6{%}3 I(é I]I&I&I or
urdorancbedalkieyy! ngtmm'lvn@\/i figa®o8 atamb dke athemsny! s’ahmntarwl 3-

I [, [ I I
mEYEL BTN 2BUPERURANS, 1 FRRE R e Y SOroRERNY -
Theetarms (Gs-aeyaldalkyhmeaisq eyckiatyl g@up havimip8-& earbon atoms, such

[
RN E LYo TS Boh B8 Fuishai BRALBMATRIARELT
Trmtarmaphubiydln -3-yl means 1-aza-bicyclo[2,2,2]oct-3-yl.
The term (Cs.10)aryl means a radical derived from an aromatic group having 6-10

carbon atoms like for example phenyl and naphthyl.

The term 5- or 6-membered heteroaryl group as used in the definition of Rs and Re
means an aromatic 5- or 6-membered ring having 1-3 heteroatoms selected from
nitrogen, oxygen and sulfur. Examples of such heteroaryl groups are pyridyl,
imidazolyl, pyrazolyl, pyrimidinyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, thienyl,
oxadiazolyl, and the like. Preferred heteroaryl groups are 2-pyridy, 3-pyridyl,1,3-
thiazol-2-yl, 1,2 oxazol-3-yl and 5-methyl-isoxazol-3-yl.

In the definition of formula | Rs and Re can form together with the nitrogen to which
they are bound a 4-8 membered saturated heterocyclic ring, such as an azetidine, a
pyrrolidine, a piperidine, or a 1H-azepine ring. Such rings may contain 1 or more

additional heteroatoms selected from O, S, SO, or NRys to form rings such as a
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The term 5- or 6-nenbered heteroaryl group as used in

the definition of R5 and Re_neans an aromatic 5- or
w®20v0kiEsed ring having 1-3 Ret er oat oms sel ect BAI/EPINT/050356

ni trogen, oxygen and sulfur. Exanples of such

heteroaryl groups are pyridyl, imdazolyl, pyrazolyl,
I
B b HEACE ol i B30 Mho1.0-vave

piife, @fpaperednhezt melmragnamm&omlmon atetraBygrgthiadyle, ring.
Inér:l)’e défﬁutﬁﬁ%f fc%mma] %g a?qd% aCZa%lfP]l;?’n gl)gfaﬁﬁ%g%mth the r]gltr?%en fo Whl(ih

tha'éaraartlbuﬁé igéar?l;mhenedgetwmm Wwetehodyble nivigt swdeas aroazetidiok, a
. h '

PyBneL S ot 4B HRINET . SBWAEaIRREEPEHYE o

hqmrpetorrdsseﬂmtednfrora QA bhaZdpiamm nmgaguctbas b marplydineey

g DheRBiGoRFrid APRe IS ShaR IRz g RELPT . O0
Inttie defmitphaif forenulaal R+ dndRaxr aantfplrrmmgemeowth&e ratrogen to which
thggér%qyo%thg 44 84718%8@%8' ggjzr%t?? Q*a%gd'cgﬁl'ic;}?ng, 8uch as an azetidine, a

razine,
ytrr@tldlahydrpmehdaz@r e 1|H -grppinerringh 8udefings mayfurtbér ¢amprisesa

BB S e A0 GLID LAgRERSI ALy LhE b 88N 0

ar e bound red satur
thlmetoewfmhye,la leexahydyo- 1s4romza>9|namraztetrafdndrmmaaole ring.

In?%(%gég‘lnﬁ%b%?forﬁu%' IFF% 'aﬂéi ﬁe c%rn fﬁrrr]r%lg%ﬁ%PMH tﬁé ﬁ\ﬁo%é}% which

urther co ete om sel ec
they aredoa8Bnt ca ﬂfﬁrmembe@g sstmarteasearonyclmnm AlEch @ an azetldlne a

P QiR BBl Bt of o Fr 4REAEtin, SO AR AT Rrller Abmerie ¢
helteraatoan@blﬂted ram @ andrﬁtt@gﬁmhmswucﬂnas henarphaliogen to

th%o%hotl n@ya ﬁéx%h?&?ﬂgéhgﬁgzeglnm%t?%ﬁﬁc}ﬂtﬁgg&lg qng.

clicri
Inplye deflnltmnméformuta Ig®e 0d Re, ean farm l9gathep vt the migogedutotwhich

th%yi i Hli 05 %rstrﬂ%b&%ﬁ% uidted hgﬁ?&n%&?%ﬂﬁ §L‘?éhea%t £0aldi8e, a

ormrings “suc
pyrivlidiner pipgeridiee oaalékadepihecing. Szlerowaagzserpamwrtber @omprise a

e SRR A AR 5 phd B chfh S L2 Rt ihg €1 o
thighocphdiheya laemhbdfufﬂm-axaﬂzesmmr‘@dewysimtmw@dng

Inl?ﬁé Eéfﬁﬁ%ﬂldf ?oan'urégl 'Ry Hg&] > ca@ﬂ‘o Eﬁ eﬁ'lep ﬁnth %he mtrog to WhICh
pyrrol I di ne, per & or Rzepine 11 g IBUe
they agsbovag 4 4:1& rhember@dpattsaedz hh@rtmyolwt rom SIectheast @'daztartldwe a

plﬁ?ﬁ@ﬁr%’rsgh&e?' |rn,g]o[} bnlgtsa%elﬁgﬁ rﬁ% §Hgﬁ)r[|rgg%°rlnb ﬁjrthgr comprlse a

a hexa
heterpathyshientéd ﬁitzmIQeami Bgo fdrpn ringe sdeff aﬁatrmthqimefa)r mul a

th?v\HB' ;ﬁmﬂﬁ&' aﬂugxaﬂ ol 04 B&aﬁg%g%hb% t)éfr%ﬂ" F{lﬁ?gk%lée HRgen to

are nd a
Theeteam bekogbm menanﬂg', CbBclrorehs\Nlaen halegérdis @esubatituent at an alkyl

o2 R PO R L R0 bl
O and Sto formrings such as a nor phol i ne,

In one embodiment the invention provides compounds according to Formula |

wherein R is absent;

R is (Cq4)alkyl, (Cq.4)alkyloxy or CF3;

R, is H, (Cq4)alkyl or (Cq4)alkyloxy;

Rsis H or (CH,):-NRsRg;

R4 is H or (Cq)alkyl, optionally substituted with COOR; or NRgRg;
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t hi onor phol i ne, a hexahydro-1 , 4- oxazepi ne or a
tetrahydrothiazole ring. In_the definition of formula

wo 20@2j0sEpd R2 can form toget Rer with the ni t r ORETEP2H07/050356
whi ch they are bound a 4-8 nenbered saturated
het erocyclic ring, such as an azetidine,

a

RPAILR 8y peodid 1, (€508 R, 1EESAEBITG (Cu oy Hbtbnay
substitndSvithchdiagem €Fn ¢€:.9actvatiyl, éComapha b, 6-membered

. ¥ ) ” ) .
PRS0 QP PR S fy oy YD BB G0N R NG R
orfRs,andrR¢l togathemwitiethe géroges tawbigh shdytare vburat foem aad-Ry |

E, | - - [ Lyt ed

e s ARSI ORI PP
hateroatotismelqutairae ©, So Bpe@and NRag dlor digpeitg opt@mmeallly substituted

: [ ' t: BN G -4)al kyl, (d
WS (O T SRR o PR & ) ATk (o (@
Rrigdroorgh orikyl; R4 is Hor (G -6)alkyl, optionally
| §ut | ; :

Rk PSR A AR T AR AT A
R{aid R&fparh adethepiith dimahitrpgeruteswhichuthest avé bouridad 4Genembered
s ed B PORNENRE oBina ke ¥t anda Rogitardp SEEREFom
O@0ds;; 0, CONRL1 R12 O NR13R14 ; or R5 and R6 together

Wi [t.r.ogen to which they are bound forma 4-8
R%Jn‘ﬂg?g1'4igé%%r ated heterocyclic ring, optionally

R#i and e areongepiesderglyH or (Ghm)atkyhet er oat ons sel ected from

o.s, . , . , :
Reapd R ReRe IR s QRO St i g ¥ 8 pppperee
saRir9ted hRerpsychit omg, CEtlionBlln fcther cRBprginh &Rpeteraatom selected from
Oiaﬂggoendent ly H(Cl-4)al kyl or (C3-8)cycloal kyl; or R8
and RO formtogether with the nitrogen to which they
Rared favare irdepegdersiyiibore(@ siatkyl at ed het erocyclic ring,

) | e ‘
R B Lk e, SRR Ry R L £ e
saduretedrigtgrecydtinting otiarally @ithay adrkplisinga hRerdatemdelRt2d from
Oftdﬂgesther with the nitrogen to which they are bound

orma 4-8 nmenbered saturated heterocyclic ring,
Re|x Hoptenlyly pynidyl, KEPRo onpONS B4 het er oat om sel ect ed

R% éﬁgﬂﬁaﬁﬁswgpgﬁ&&t@wo%_&{k@l; iopdependent ly H or

R1s and R4z together with the nitrogen to which they are bound form a 4-8 membered
saturated heterocyclic ring, optionally further comprising a heteroatom selected from
Oand S;

R4z and R4g are independently H or (C4)alkyl;

R0 is H, (Cy4)alkyl or furyl;

R, and Ry, are independently H or (C.4)alkyl; or

R21 and Ry, together with the nitrogen to which they are bound form a 4-8 membered
saturated heterocyclic ring, optionally further comprising a heteroatom selected from
Oand S; and

nis0or1;

with the proviso that one of R; and Ry is H;

or a pharmaceutically acceptable salt thereof.
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R13 and R14 together with the nitrogen to which they
are bound forma 4-8 nenbered saturated heterocyclic
wo eovg/osapt i onal |y further coﬁ‘pri si ng a het er 0aP@©NEP2007/050356
selected fromOand S; R15 is H phenyl, pyridyl,
COR20 or CONR2 1 R22; R16 and R17 are independently H

i e B4 0 S A B W .

Claf untlaﬂreadefhee@ aecgonhpouinds$ nbforrowa il mhatdiryRf isr(Chealkyloxy.

=GRUBLY DA DESERERY AR SHCEEO D IS O ke
et@Xy- 4) al kyI or furyl; R2 1 and R22 are |ndependently H

Sp?]elrc%'fﬁzo @n}&i'a’ e/lﬁa-l %uégg%oungﬁﬁugﬁbﬁéqw {?n Gﬁvatlves of

are orm a
thsatvenMrE@rehet er ocycl icri ng optionally further

60@”%0&»8) é‘ﬂ.ﬂﬁ?ﬁﬂieﬁ@ﬁg ||)§1§4 ﬁﬁ.ﬁ??oéﬁ B%ZE};&@B% %rp{%ﬂﬁné‘
[ényanCpﬁﬁ#ﬂﬁmwﬁrtoﬁjdrqmamgleqj‘teﬂbll)-ﬁmslatctm 5-c]pyridin-1-yl]- _acetic
reof . Preferred in the invention are those conpounds
according to Fornula | wherein RL is CF3. Further
- [progémr-6-d4-ethosy-Setritumuerd sthylf pHeoy rhidaz o[ e myiridinRRyil-buty Gk
-4&.al kyl oxy. Especially preferred are conpounds of the
I'nvention wherein RL is CF3 and R i s ethoxy.
- BffeethbxyeAtriflporpnedtieylpbenyd)- 2 axd-piperazine-1-ylmethyl) -1H-imidazo-
I 20l 4, 2- idine-4-carbonitrile derivatives of
TR
- B, trdiokrtigzdlidine3-ylmetryhmaethyll-6 dhethpixy-3dtfifljoromeitisizijeny 3
1 onLLr ke -
?ﬁ_l@%%gfﬁg??]ﬁyrmégi’%@pbtrrlﬁ?,l uor onet hyl - phenyl ) -i m dazo
- §-@-ghehyp§trifdioreretiyyphar - 1-€2-anorrholin-4-yl-ethyl)-1H-imidazo[4,5-c]-

an t hoxy-3-trifl uoronethyl - phenyl)-im dazo
%yj“o@y Qar%oéfhrl]gl -yl]-butyric acid; -

- B4 athexmmwsrqmetlﬁyliwbe@yﬁet-h%rbtpph@ny Fyl-ethy()3Hbia daoide bael
i - 1Hi ni dazo-
t’ﬂﬁg?eﬁ%yrl hlﬂn‘l“é) 4- car blom t ?lzloe - 2-(1

- 1-@-dimettylantineczdilyl - M-@hWWﬁ?trIﬂybmmwtyH‘rph@n%)-‘(/ilri@tihmw537]-
pirdidd- L BBRAN! - Phenyl) -

- 6-(4-ethoxy-3-trifluoromethyl-phenyl)-1-(3-morpholin-4-yl-propyl)-1H-imidazo[4,5-c]-

pyridine-4-carbonitrile;

- 1-(3-dimethylamino-propyl)-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1 H-imidazo[4,5-c]-
pyridine-4-carbonitrile;

- 6-(4-ethoxy-3-trifluoromethyl-phenyl)-2-(4-methyl-piperazin-1-ylmethyl)-1H-imidazo-
[4,5-c]pyridine-4-carbonitrile; and

- 6-(4-ethoxy-3-trifluoromethyl-phenyl)-2-[(2-hydroxy-ethylamino)-methyl]-1H-
imidazo[4,5-c]pyridine-4-carbonitrile;

- 1-ethyl-2-(pyridin-4-ylaminomethyl)-6-(3-trifluoromethyl-phenyl)-

1H-imidazo[4,5-c]pyridine-4-carbonitrile;

- 6-(4-ethoxy-3-trifluoromethyl-phenyl)-2-[4-(2-hydroxy-ethyl)-3-oxo-piperazin-1-

ylmethyl]-1H-imidazo[4,5-c]pyridine-4-carbonitrile;

- 6-(4-ethoxy-3-trifluoromethyl-phenyl)-2-(4-oxo-imidazolidin-1-ylmethyl)-1H-
imidazo[4,5-c]pyridine-4-carbonitrile

or a pharmaceutically acceptable salt thereof.
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1/-/-1m dazo[ 4, 5-c] pyridine-4-carbonitrile; -
6- (4-et hoxy-3-trifl uoronet hgl phenyl )-1
wo ¢@7ogrphol i n-4-yl -ethyl )-1%/-/-i m dazo[ 4, 5- CPET/EP2007/050356
pyri di ne-4-carbonitrile; -
6- (4-ethoxy-3-trifluoronethyl-phenyl)-1

The! .ﬁvégh.Bﬁﬁo 4&]) d?es]rn a¥L€rtr%tr Ia¥ﬂ>e)ct Elhérn{acbmic%%c% osﬁloﬁls comprising a

car bo
6- ﬂzhe{rﬁﬂ dHrmmtdayoldrb- dpyr&hﬁfy# “rabo(idrile terivayiv8 having dererarenia |,

ora yﬁ%‘?ﬁ&g%&al A ei)ccbfgt]taglgzsglt/ﬂhe?e&] in admixture with pharmaceutically

adgeptabletauaitigrigs.t ri f | uor onet hyl - phenyl ) -1
-(3-nmorpholin-4-yl-propyl)-1 /-/-imdazo[4,5-c]-
pyri di ne-4-carbonitrile; -
THe- §-Bhehyrd Hiwi deadd b-plp winne-4-8abdnidrile deywaBves offdenerad Fretnula
I ri%\)/; I?%?%%Pf}i#g%%ﬁ%p??t??ﬁenfs&eﬂé 1, selective cyanation of 4-amino-2,6-
digrlgr-IenitvopyriaBret (H) Withu oopp®e cyarideptoenmyd yce2-dminoed-thydrofd-pe

C))ﬁﬁé-igg}lg?’lorp;%i%i@?E@f.fa&lécriiE%ninc{%térziy?ﬁzegfcr%sr? d:o_upling of intermediate (llI)
wi6h gl tetrbrui peigs or afyltiocoowetihgd, whkesiry the-aeyl[of upsyedie extystigtied
WIH’V# E%R”%%FHMM ﬂ{e eanlngoasn?rte\r/iloPséIY defined, gives 4-amino-2-

car
cyane{3l=ryﬂre-@ Wpyylpmwnmquvamsmfﬁ@mm JIVpag Frotiuitf Redirotiome bhthe

nitf GRABYY Inkermbldiad h 7Bk o Gd it 'S R wdiakARARALAL b/ ©
pafladigmetatalxsed3rdragehatmnaorevitigs a proyand-3424iaminp26-plyathypysidine
de?(/QN\JeLOf:F(T %%1 &)%@rt@%ér%fiict Tre]atment 8}‘ %Oempouggr(\b%wmt] Frieltrgl;l

orthoformate in the presence of a Lewis acid catalyst, e.g. ytterbium triflate, provides
? p&é nﬁt1rllpl¥rf(da%of14r }jp?ﬁ{ﬁgﬁy%}@o[nﬂplg%Mat@/e(oﬁlfo(%ﬂfa (m)dazo

Futther dqerplgaltlsa;tuonémdn tharNbeprisition [oé compeungl af framelat(VBakh ype
c? ?ﬁ%?k&‘rgctsaﬂ{y at.hﬂ%h&é’r“baﬂ%%ob&‘t’&% w."ﬂ?? BBr?lgbﬁ#?dsof' fOrmflila R4X,
maceutical conposi tionsS conpri sing
wheréin pi‘héwltha_mlelanlng @aprofviquslydlefiped dndthwhdreiraX lsom leaving @roup,

thv [ r
s 2 MGl PR IR, SRl o B sunsBh cBraitonsuit s, o
Cqmndmnﬁhafmmulelmixcwhelyelra)éeemlaQHe auxilliaries. The
Sge%e nyl -1 Himdazo[ 4, 5-c]pyridine-4-carbonitrile
tives of general Formula | may be prepared by,
as depicted in Schene 1, selective cyaf8tion of
4- g@mi no- 2, 6- di chl omo- 3-nitropyridi neyth})Oni t h copper

cyaqide; t g gy odugesd o no- 6- cht orq. 24
cyanp- 3- nitropyri tire (11T —Pal adiJum Zats ySedcr 0ss

CEQUPI NHg of i ntaef médiate (111) ryl boronic acids
orgaryl tin conpoungs, wherein the arylivgroups are

substit ut ed oN CN
N
N N™S A\
N = N| o \> R,X R l = >
" Ay 2. v
H base ) R

R R R
i) Vi)

The 6-phenyl-1 H-imidazo[4,5-c]pyridine-4-carbonitrile derivatives of general Formula
I, wherein R4 represents a (Cq.)alkyl group substituted with NRgRg, can
advantageously be prepared starting from the corresponding bromide derivative of

formula VIII (Scheme 2), wherein R, Ry and R, have the meaning as previously
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with RR Rl and R2, each having the neaning as

previ ously defi ned gi ves 4-am no- 2-
W@ y@nos@oni t r o- 6- phenyl pyri dPne derivaties of POT/EPI0AT050356
intermediate (1V) by Fe powder or SnCl at acidic
l.adi :
de"mgﬁjhhéi QMg mﬂghgf‘?.rg@ d:é@%ﬂ@é%&@%é Eééog@{?@SP@o%&und (VIIT) with
elth\er prraary\oe se¢oridarynarhiae (N/a saitabihgolyrn,duich as Timestbylsuitoxiok,
di%?@%%n(i&, arX\%_tFé%}M]og roFa %‘iljé%)édr&ru aﬂo t%h r%é)?oprl e tgﬁlperature
providéd eanepoumdoviindEnesal BrphEnYX)- aﬂs the product.
S Hcein{g?azo[ 4,5-c] pyridine-4-carbonitrile derivative of
N1- position of corrpounds of formula (M) Clan be
achi eved by direct"
o do
meani ng & def
| eaving gro
of formula R4X; whergin X equals OH Schem® 1 The
6-phenyl -1 Hi mi'WAzo[ 4, 5-c] pyri di ne- 4- 84k boni tril e
represents a E/ group substituted
|, WRSRE) Rcr&ﬁr%?évférﬁ &geBly SIO%SWS@%?%W“%P&ﬁ'tbioh)ﬁ'chc&n
Schene have the neani ng
d%'r"é\M%t)’s'ﬂ'W@thﬁ%'d&rﬂi s%@pr@wqirq?qlqesprggn@tedmwd&ysw aS deP'Cted
primary or secondary amne in a suitable solvent, such
t hyl sul f oxi de, di net hyl f or ram de, net hanol or
compound with genemal forrmula (1X) as thg pgoduct.
Scheme 2 The 6-p| ! N
general For [~ wherein R4 rez sent s
(Ci-6)al ky oup B ituted viith aRcarb ¥|IC aci d
the correspondi ng ester derivative by [ithium
roxi de or sodi um hydroxi de pronoted hydrol ysis as
théTﬂHtlﬁﬁ"dd‘z@M g B]%%/l*lcﬂﬁé AR, 'a%nﬁfouﬁ@ hé\ﬂhé‘ﬂloﬁbﬁh{ﬂa xR be
position of 1H i m dazo[ 4, 5-c] pyridine noiety, a
6-Bilofd IR cy et En@op GRINCUIB by dthECHEFESHKCI, Dhddr @c@icidéRditions or
reduction of 4-am no-

(1'V) as product. Reduction of the nitro group of
es a -
ence o
a (VI). Further derivatisation fromthe
with a conpound 0
al kyl ati o M tgﬁfﬁsgu coohdl ti onsRwi t h [c_iorrpound
THEEE-pN&ETyI- Vﬁﬁmﬂazgﬁ@ul)ﬂﬁ%/rld: i-A8h @ chitrile WORIEs 8Ageneral Formula
fu%&%ncé’aﬁf %ﬁ%ﬁg%lyﬁﬁ@mﬁrﬁ%ﬁérﬁﬁé i@ 104 corispbh@ny/! bétbr
in'sepAsgment of brom de of conpound (VII1) wth either
tetrahydrofuran at an appropriate tenperakture provides
Hi m dazo[A4, 5- c] yr| d|\>ne 4Ligkr bo'?n ‘ e der Nvat i ves of
function, can a&vant ggeously be prepared stg ting from
'n@@m'tefr%w medoddarthg introdHeliae of apamipp S’IOPE@F@P&@OS'“O” of
SY@HWB@B?\ 8y R /icHlE 3sePicietn) S&“%’RP o) NEES’rQrB'éO WHPW@S‘P@@’"'”O'
palladium catalysed hydrogenation provides 6-chloro-2-cyano-3,4-diaminopyridine

(X) as product. Treatment of compound (X) with dichloromethylene-N,N’-RsRs -
substituted ammonium chloride, wherein Rs and Rs have the meaning as previously
defined, in chloroform/acetonitrile at reflux temperature produces a 2-amino-6-chloro-
4-cyano-1H-imidazo[4,5-c]pyridine derivatitve of formula (XI). Palladium or other
transition metal catalysed cross coupling of a compound of formula (XI) with either
aryl boronic acid or aryltin, wherein the aryl groups are substituted with R, Ry and Ry,
having the meaning as previously defined, affords a 2-amino-6-phenyl-1H-imidazo-

[4,5-c]pyridine-4-carbonitrile derivative of formula (XIl} as desired product.
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6-chl oro-2-cyano-3-nitropyridine (I11) by either Fe or
SnCl under acidic conditions or palladiumcatal ysed
whyarogiEnat i on provi des 1 PCT/EP2007/050356
6- chl or o- 2- cyano- 3, 4-di am nopyri di ne (X) as product.
Tr eat rrent of conpound (X) w th dichl oronethyl ene-N,
Scl,h% - substituted amoni um chl ori de, wherein R5
have the neaning as preV|oust defined, in
chl orof ol acetonitrile g refl Rénper at yxe produces

a 2-am ng- 6yghl oro- 4- oNH‘L H- giazo[4 -chyngsdl ne
deri vatftVE of formul a’{ A4l 1 adi um or ot fes—n

t ransg net al cat al moss couplia R’
conpound Qf formul a (XI) ()V)nth ei ther aryl boggnic acid
or arylt| n, wherein the aryl groups are substituted
with R Rl and R2, having the nmeaning as previously
defined, affords a 2-am 8- 6 phenyl -1 H i m dazo-
[4,5-c] @}lel‘&lg,l ne 4- carbon' e ™erivative of formula
(XI1) d mege nrhle4(|||)(X) (XI) In
yet an&f"ﬁé"r“p"ﬁget hod, ]| i the Hi nttoduction of a R3 gr oup
at the 2-positiork’ 6 %he 1H ni dazo[ 4, 5-c]pyridine

noi ety, a conmpound havi ng“the formula (XI11) can be

In%ﬁﬂéﬁ&ﬁérﬁﬁé’th@d/ f6raRe aiealittdn oPh R group at the 2-position of the 1H-
no- 3, 4- di am no- 6- pheny ne derivative of

'mf"&zﬁ{ﬁ %C]Pwd'”‘?/\ﬂ‘éfeélf i %mwngﬁav'p@th%{%w'ﬁ@ ) ean Reusi y

syﬁﬂfe'si%@ﬁi bVB@IﬁUéﬁ@atldﬁ éfhta Z-Byafﬁém %fdnﬂﬁ@ﬁgﬁﬂeﬁylpﬁ%(ﬁe derivative of
| oride, orthoformate or al % e under varil ous

fogBHaKYY BhereisR R b Relnate Be pemously e meanipgvith an
adpréitRfyacid; ddyl dhldhieobrthdtorlay 61 Aid18dé usashitiblis Edritions as

derivati ves of general Formul a | wherein R3
depiclebOstheMe 5 G - 6) al kyl group substituted with
SdHgrs can advantage ously be prepared starting from

the correspondlng chl orosubstituted al kyl der vative

of fornula XM1 as depicted in scheme 6. Subgt | tut| on
of chlori de “@on‘&pggq% éé{ IRIi% W th vario |§1a§3y
or s SiRr N

( XI'V) erre é\'HFn @Wyeq'doaw&ﬁré?z et h9 he cofipounds

Tr@@ Fﬁ@nmﬁhﬁ%ﬁémdﬁ& (fﬁo@r% ] '&alsb%hﬁﬂ@ dgrlvalﬁ@@s%f' e%fl Formula

Wth tri hine in suil tab sol vent,
, whgrelra%aeﬂe@rﬁsw'i8|aee/€ @eup whsﬁltugedr Wity bleRexvan WY&ﬁtQﬁe'

onﬁﬂ?eI brepareh S%S\ltlrzeﬂ fH’fn @r'iH %r%@ﬁ@r‘icﬁfllgg@rnéfr@@ubs'ﬁt&é’kﬁal I SRfMtfve

8-di azabi c ] undec ene ase

ofétprwéa éUkﬁ?tqqplﬂtQSHméIChWe EnPepstigsiongf crgjgrlctg—@‘mmpounds (Xl
Wlﬁp\lfé?fohg BEnaR &fseeg‘rlld%rry} gRirks ‘E)Yd\ﬁjcfe% 1FOBPGMRGR o Xlgais

dr ogenat 1 on usi ng pal l adium on charco
S st gives
CN CN
SN N
1 N Syn_ReReNH 1 N S—an
R N o — = R Z>N  N-R°
RE:
R? R?
R oy R (xiv)

In a yet another method, the compounds of general structure XIV, where n=3, can be
advantageously prepared from compound Xlll where n=1 by the method as depicted
in scheme 7. Reaction of Xlll with triphenylphosphine in a suitable solvent, e.g.

acetonitrile, provides Wittig reagent XV. Wittig reaction of XV with chloroacet-
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conpounds XIV where n=3. Schene 7 The 6-phenyl -
H i m dazo[ 4, 5-c] pyri di ne-4-carbonitrile derivatives of

wa@enensdiorFornula | , where h R3 and R are nBXCT/EP2007/050356
hydr ogen, can be prepared according the schene 8.
Al kyl ation of conmpound |11 using al kyl iodide or

RO PR AL 3P T EALNO0Rlse: A3 RSP SIS B v

st@stltpteddauszltchlc@dz 1 as pramluich Gubstitikiod o}fnch loriden pmv';des compounds

xRS s R AR B SR R b el s BN
contibuofls Kbhwbenedh=8X usi ng the nethod as described in
S&%Eﬁrge 1 affords conpound XXI. Cyclisation using the
as described in schene 5 gives product XXII and
chloride repl agenent with an anm néMoy t he net hod, as
shown in sche provi des desired*- ownds XX 11 .
Scheme 8l n_alyet anot hékP pet oumds, wi-th-
di f f er ent and R2 of | Fof'mei & | E%h be
prepar & L be synthetic routerdepicted in scheme 9.
Reducti on of co)rrpound XI X using t ¢ method descri bed
in schenme 1 gives conpound XXI V. Im dazol e ring
formation by tfe net hod of scheme 5 prodees eon‘pound
WHW th var ifou bar oni ¢

y-eSs~0d s o eric
FornulaJScherﬁag Inthe preﬁ ion of a
6- pheny[- 1~ M iowi) dazo[ 4, 5- c¢] pyri di ne-¥-eear boni tril e
derivative of general Fornula | in which the R3 or the
R group contains a baS| c am no nitrogen atom (either
in the form of, NR5 %7R8) , such a nitrogen is to
be tenpof&til’y cted, \s&ch as for exanple by the
acid | abi'te & onycanonyI (Boc) protecting group.
Ot her suitable protwoti rﬁ‘g groups for functional groups
TH@G Pﬁ ?th"?uokﬁ B{/rﬂﬁrﬁix cllrb%h é@grl\%lﬁ(/é{& eneral Formula
eses, are novvn e art or exa rom
I, wners, both R: and Rmare@os ydsogem, \agn bpipsaraced wocshramtb@ scheme 8.
Al%glgcfh' dli‘_ ﬁ?ﬁ@Bnﬁélllﬁismp‘éll{ﬂ idafel drProm e BY polRYuPEdfbonate as
bagejimp @a&%t{leiscsvemtm;@ i afietpsitrleoq DddMoives FempruMdvdKiagesodifct.
LE){L]JQI ddﬂj}ﬁ e | Wﬂb @dréific h&dhglﬁ alidBiRh derifdigs as

ase, ated fromt reaction mxture in the
caﬂaiyahgws &omnaurrﬁhéé@ﬁupchy Redoetisnad InérostaINH- of gempound XX

usgng et Sa%@&ééén@&&fﬁu”%g@ 1Eaeef‘llog tCaOi%ﬁQn %)(?f(')ey}a%tllsar’%lgn using

the ethiqteas (ﬂﬁfg@b@f in scheme 5 gives product XXII and chloride replacement

with an amine by the method as shown in scheme 6 provides desired compounds

XX, Scheme 8
N NO,
NS N = R’ SnCl,
ﬁ g T
H, KCO, R
(D)) (XIX)
CN CN CN
NH N N XN
N~ ™ 2 N~ ™ D
1 | 1 | \>—\ R ‘ = 6
NH N, d RIRS
2 R’ 2 R R?
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Formula I with an organic or inorganic acid such as,
but not limted to, hydrogen chloride, hydrogen
whe@miogiaol hydr ogen i odi de, s furic aci d, phosSPIDEP07/050356
acid, acetic acid, trifluoroacetic acid, propionic
acid, glycolic acid, maleic acid, malonic acid,
o . O ” i @
inEet PR BLABb Cocloings W LNEAEIR Ry SHER: Bl ferRidy Fgrpuia
caadiechreBaret dplihee syaithedic oduté dppieteylin dcheme 9. Reduction of
coEiodo%ﬁ%ﬁhéﬁnéwgé rﬂﬁ{h'og'dgggfbeaﬂ %’c%'rr’ieri éﬁesd%me{&}n'd‘é%av?’f
roula’l Tn I ch a carboxyl ate ‘group 1's present "cah
Intidazate radgkfatnatios toalthes edettod of aclienass 5 podides)coppbass XX or
SRR 0 Pl R oy BB SRS QIR it o
desciilvast by generinéormowla ét hyl am ne and the |i ke. Conpounds
invention may exist in solvated as well as in
iﬁ%@gat ed forms, including hydrated forns. In
general , the sol yated forms are equivalent to N
unsol vated fornsland,are intended to be enconp
V\Am thecgcope df the pre | N nyent i grR’
of NRF esene” i nveriti on »gf agz@inor, s fornrk,
but al &6 nultiple cfystalline forhs R v possj bl e.
In §&heral, all®P¥ysical forn®are equivalent fOr the
Intiseprepanatiempt &6 ethebyl-1tHienigazafeiHc]pyrdieaidcnbanitdlealcevative of

L T R
ato@r(eitatrinvibe fodn dfeRIRA\0E INR;BE), sutth 4 hieogersialtd be tayporarily

prgﬁggﬁtg%%é%& ﬁgxfearr%(? B}E re%fif”t I%H%St_—t%gﬁ’ogy;;ﬂ%%hﬁy(gfoc)t pr}gtecting
grole r@zher @iitbiele pbdtactimgdyragpsfopiun eticdabgrbuewhich are @Dea

m xt ure of ant.i oner Qr_as a m.xture containi
tefiphitthu e Alind T hBeser B3y Rullos e By i Redin@leiom wuts,
P.@hidr o/ Gtdepe pUKNE: Bioteatioe Soogrssn &rgartbdEpithess, dihird \Belition,
Vvﬁno i}u rkhﬁ} rt, e.g. synthesis with chiral induction

RN R 0] om chiral internedi ates,
enanti osel ective enzymati c conversi ons, separation of

il PP R b AR St BRARIFL o0 e

Wh'litr:]h lﬁi(rjn bekllni thg'gdrm df mditest hks)a}se( @di/ be(iisdh‘:)ted\frblln tﬁé)fdaicﬂm mtdxe in
S J .. 1992:_.J W AV
g e gluon AR e R T R e esibay i aptetle
saith, suchws aCait dueljion 3alfs, amay fofthéCdichepained By awatingahe free base of
th f i furth t of t i ti b d
Fartellnlian i ok bRty Piase DRl iled Bhndffogs®
chirﬂ'lriiie(:I_@ty‘dietmgbenIhYIDm:d_aaehydrelgémiatiitiepsf:ju_I1’1;tid;l :gmnhwa_ plabrivess acetic
ructive pul mgnary .dis: . pai. n, o
add bl oER e G T ol P ol i a8 Rl D malanie prics
mathdndsutbpaitceit, fuohharrabet, sucdnic heidstaetatidad, citric acid, benzoic

acid and ascorbic acid.

Suitable salts of 6-phenyl-1H-imidazo[4,5-c]pyridine-4-carbonitrile derivatives of
Formula | in which a carboxylate group is present can be an alkali metal salts, such
as sodium, potassium or lithium salt, or may be a salt obtained from the combination

with an organic base, such as trimethylamine, triethylamine and the like.
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and | BD. The conpounds of the invention may be

adm ni stered enterally or parenterally, and for humans
w@e@iesably in a daily dosag]g of 0.001-100 ng PET/ERDP07/050356

body wei ght, preferably 0.01-10 ng per kg body wei ght.

M xed with pharnmaceutically suitable auxiliaries, e.qg.

t r
C@r‘ﬁp&iﬁﬁg lfﬁ%qnve{ﬁtlgrgﬁn ?e@(@gﬁts:%(l:\)gl?é se\gglg%ss ﬁ‘ﬂ(kg@ %tegtép.r,ms,
intlugipg h;zcdratedwnnlls émger&réw thkisnlyate200®)s areeqeiypleci talungolvated
foﬁr@%{ 5r6ogare H%@&;&;ogtg ﬁ}% mggg%g%é‘ﬁyhg%)ﬁﬂwgf tﬁ el%léﬂﬂﬁventlon
Ccprhbdnsldstoath_eeiresermrnvbethm1rroa3ee>sstc138|Mmpm;ss‘utm b_ot also multiple
n Ut
BRI 85060 b P SRS R 6 oL aBhi e
useb canismpllﬁttdzdnhy trslmgmms mantloarandsare imtereleg.to be withinghascope
qumsllr{lvjeﬁﬁ:g on preparation, or as a spray, e.g. for use
as a nasal spray. For naklng dosage units, e.qg.
Thea®rbberny)-1HRmidage[4di-clpyndiead-icomahitrilel dietlva»te/ss stibh irvention

arfdI tha ?551}3 rﬁ%)a%rﬁﬂh o ceﬂma %F@I{nla‘ﬁ%/q}l BH@B?m@deofttF(gsmb l@ﬁalhg R4,

Rﬁ&zfﬁat ahb-Badad mavehawhﬁoombej oklsinedasiaiuse Erargionier fortase
e l e

m%g{ﬂgbié %n@m&tn%& \NR?‘&# rrﬁxtﬁr%%ﬂgégqﬁ .%QtePe%rr‘rég§%et§8a§1%P
asydmietiic symtleasdis \Mlmdrabt;ethleme)stereoaomecmreomtaluﬂzct)are well known
_ L vati _ ; 0
n 35 et G BRE o Byl cRn B Shith ok SR preritp@iely
ertaptiosedectiod Eoxyinmajiceraygrsiess, swparhb@rsof@erepabmé]seonemahtlomers
uAPGRONEERrapnh oh PN SBR SuahdiClre BTSRRI i

conmon COMMerci a rces or s esi Sed acc
Chiralieriatindustrp (esited lbr/ ésN Usolims, whr&rawrake gy cﬁérgsblPﬁ 89an
Jo'NM\D)V eyg NVR) were obtained on a Bruker DPX 400

spectronmeter and are referenced to internal TMS. Mass

spectra were recorded on a Shimadzu LC-8A (HPLC) PE

TRl BRI 03 e AN SEE AT Gy
and of (Batmpsinukded car theradore it ariditter appgedt 90We watestion b udedin

thért%'bgj eﬁdaé%'pgm%@/ f%Etﬁ’gEb n?p;a%'ﬁc;nr%ﬁnédlgarﬂer/ Qfér%mr‘éatﬂ%ni%f

aubpimetung| dissrareanihdeni¢ OidEUCN premhgdny yiselbseli paom estenpsis,

atﬁ‘ér%gélgrrog %H?@ﬁte&i%e’psﬁ g%h?#e 85(?/) tgigslge%%ssh a%astnma

and IBD.

The compounds of the invention may be administered enterally or parenterally, and
for humans preferably in a daily dosage of 0.001-100 mg per kg body weight,
preferably 0.01-10 mg per kg body weight. Mixed with pharmaceutically suitable
auxiliaries, e.g. as described in the standard reference, Gennaro et al., Remington's
Pharmaceutical Sciences, (20th ed., Lippincott Williams & Wilkins, 2000, see
especially Part 5: Pharmaceutical Manufacturing) the compounds may be
compressed into solid dosage units, such as pills, tablets, or be processed into
capsules or suppositories. By means of pharmaceutically suitable liquids the
compounds can also be applied in the form of a solution, suspension, emulsion, e.g.

for use as an injection preparation, or as a spray, e.g. for use as a nasal spray.
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pressure |iquid chromatography (HPLC),

di i sopropyl et hyl am ne (DI Pm triethylam ne (TEA),
whemadsoibr ), singlet (s), let (d), tripletrP€t/EP2007/050356

trifluoroacetic acid (TFA), tert-butyl oxycarbonyl

(Boc), nethanesul phonate (MsO),

P derdRiRBe AR B RS Afe Ure Sleontiiataduives such a5
fillets] pglpiatitsn pomesic bmdertsrariddtlémﬁﬂs NMooteoated. Smpdoeral any
phé&rgggér@cgll egcpgﬁ%%lg atdﬁltlglf W‘Hc :Eﬁ'g?ﬁhgﬁ%%%g&%@g?tfwc&lgg of the
aclive ngﬁour@ismla)] beadeet hane (77.6g, 0.49nol) and

SHRLBIR IR, 08P S3en s S SRRl e
stava, @inloen tieratatvesarttthe kel Lor etixtpresdbereef, beddinsuitable
arﬁg\.{nttét' oni ng between dichl oromethane ( 1litre) and

er ( 1 1litre). The organic phase was coll ected and
dried over magnesium sul fate before concentration

TR RN SR B MBI amoles. 106, 074) .

1HNI\/R(CDCI3): d 7.66 (s, 1H 7.56 (d, 1H) 6.86 (s,
%ﬁp .09 (q, 2H) 1.44 (t, 3H. B

B oxy-3-trifluoronethyl phenyl boronic acid A

rai icdl P4o - 1- et hoxy-3-trifluoromethyl -benzene

Al %%aerﬁg%e{%g th%??@ c%aéé’acfgcg éﬁbﬁoﬂ%&t@r&%%g%%ﬁgﬁﬁwd

acsoltdirtg tomtaraiureepmn@:mresa@n%mmmemagnmrb?s &iotod NMR o\ MMR)
wiBIAH S0 Brd@PBRACY Bebib Rtler L dre felby 0k
rre m nu orea ionh o ri1rsoprop

TNSrMess sép_e‘ctregver@secs&mmn)a Shimadau bOrdA GIPLCSHE Sq:lngR/hs
15%%95ﬂ(§M§QAﬁ§A¥t{cZ\§r%9erfs€&- ﬁgsélﬁ]h&b‘éea‘?ﬁa glfs%a% C%lrrjie%vgd?% E!I?JNA

coime to room tenperature e reaction was quenc by
CHichltmnofd pf; 30i4.@mnacetercgradieot ahinddiohs €89% watpsow % formic
ac‘f@ltoego%a?&% Hﬁ ?5)%%5 |dﬁthd§ﬁov5 aﬂé’%}eﬁjnﬁ/ﬂﬁﬁsure to

renmove te dr of Ur an. precipitate was col |l ected

by filtration, dissolved in et hyl acetate and dried
ABIY:%Ma?:%ﬂ um suI fate. Purification was achi eved by

ecrystalisation fromethyl acetate/hexane m xtures to

Dlafeﬂlnmfdrrmarmtih OXNE B -N-mefHylpyraideohy (WHen yidharomethane (BCM),

dir%u?—}gg%sa |féw}ﬂjﬂﬁ%%@%ofqar§ Q‘?ﬁ):( ?,gﬁﬂTF'l;th&%]ma(n%' (DMB), high

pressure liquid chromatography (HPLC), diisopropylethylamine (DIPEA),

triethylamine (TEA), broad (br), singlet (s), doublet (d), triplet (), trifluoroacetic acid
(TFA), tert-butyloxycarbonyl (Boc), methanesulphonate (MsO), trifluoromethane-
sulphonate (TfO).

EXAMPLE 1.

6-(4-Ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo[4,5-c]pyridine-4-carbonitrile

1)BulLi
2)B(OPr), OH
3)

F.C Br N\ F.C Br AGOH F,C B
OH
HO KLO3 o~ THF

MeCN
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C. 4- Ami no-6-chl oro-3-nitro-pyridine-2-carbonitrile A
stirred suspension of 4-am no-1

wQ geodiogthibor o- 3- ni tro- pyri di (17.5g, 84.1 nmokQT/BEPZH07/050356

copper (i) cyanide (15.1g, 168.3mmol) in 170m of
1-net hyl - 2-pyrrolidinone was |lowered into an oil bath
preheated to 1800C and sti rri ng C@|I|1tl nued for

a

30m nutes. The mi xt lr{,;'e was d o cool '
wi tizet hyl acet ate % ter (700m NPhe
r NPt sUSHen tzere organi ¢ llaygr was

sgpasjat ed aINMPfur er/ vashed REAPh) AT 0 and
a0, INNBC (BAGMY . The O gani‘eCPayer hen dri ed

over sodiumsulfate, filteredihnd cbfcentrated under

reduced pressure to give a brp@masénl id which was

washed with diethyl ether and @i chl or onmet hane to afford

4- am no- 6- chl oro-Né-nitro-pyri di ne-2-cz;11 onitrile (89).

1H NVR (DMBO): d[8:8 - 7.7 (bs, 2H) 18\ (s, 1H). D\
'\ff'ltggql Eloyer omet hyl <P nyI )-3-nitro-
ec ril e—A—er ed m X
4 | .no- ’6- r oN3- rﬁ“tr r| d|

et hoxy- 3- 'Q}HI oetrhyl phenyl bor oni c

aC| d m 339, 6. 04mol ), tet %chl S-

A(4-Brghemyditphospiifinsppethyasényene) (~500ng, 10nmol %,

pota car bonat e 09g 5.12
R UL AP ana: Sid-Giomea bR oy erona 1 o6 4Pk
|odcb’btfﬁahﬁ (1Bt Biaomibg éﬁd\@bﬁsﬁhmldéﬁ%gf@(ﬁoiggnm gartneﬁym ddego-

u xture ohcent t er uce sure
nifils BERE) e ool ey Ty 0t 4 P is R SR oS CReFatad Snder
red@@déﬁr@sﬁlﬁ‘@bévafeﬁrﬁartlt'ﬂhmgqf@\ﬁ@émd|bmyleinémes(¢mﬂ5)@h&dvater

ver SOSI um sul f te an q%e centrated,. und
r

“Etéec?uf%orﬁ%@ PIFeE V8s ‘i" gled oy PERMBgTesivy By fﬂ‘%??fBF?
Cchérﬁtraﬂlbﬂthér&bblﬁfedgﬂ&f&uae {d #rtdkd Poesiio-3 @tmdi(yvsntrmnomﬁ@thyl-

venzep Hgoe ey SR (CRCEE o Sulsoth fop Rorshpr 6 i 4.9 @

2HDyr.44l(tP@H2- carbonitril e ( 900mg) 1H NWVR (DVSO): d
85ty ot [ @ bk g 7 44 (3 20,7427 (a

3, 4- saliidoofGr-Hréntet hetpxgattifiuorsastaeichyéne(2e mpYy) s@smmol)
in S ARy POR] weS e reaciuRedt Soidhin 78°S and Pl
(2)8M €l tifon @h@mr’mnm B6ME ge%mdmad’dﬁmcdrapﬁ@@l mEfEeng a
teé@g@&H )(;\%%?fxﬁv g@g@ I t 4 o ?%W\é\ggtdfr%d tteoﬂ5 %ﬁ%é@@%f%ﬁ%&dition of
trigbprop@tbobdte [ TR, t%[[{wrh’rﬁ(ﬁlvrnfbnfecp’ortﬂon5 Btiliah a8 cohlinuedtdt ors°C
foE g@g@ggesz@%grglﬁllt@ve\/pg%gpérgiaggyo\%m Pe¥npera Sreent E%trlea?c |0H rwa%r
qunéhetl B didh- df 4 08l Boxaetid atitlididsunee iret 40yvhi-water before
coglgeqéléi)o% H%&ér%ag L(Jece pcrgsrs%(r)en ot rglmlo(Se {e%raﬁ%rofuran % pg'empltale

was collected by filtration, dissolved in ethyl acetate and dried over sodium sulfate.

Purification was achieved by recrystalisation from ethyl acetate/hexane mixtures to
afford 4-ethoxy-3-trifluoromethylphenylboronic acid (10g). 'H NMR (DMSOg): 5 8.08
(s, 1TH) 8.01 (d, 1H) 7.2 (d, 1H) 4.18 (q, 2H) 1.34 (t, 3H).

C: 4-Amino-6-chloro-3-nitro-pyridine-2-carbonitrile

A stirred suspension of 4-amino-1,6-dichloro-3-nitro-pyridine (17.5g, 84.1
mmol) and copper (i) cyanide (15.1g, 168.3mmol) in 170ml of 1-methyl-2-pyrrolidino-

ne was lowered into an oil bath preheated to 180°C and stirring continued for 30
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7.31 (d, 1H), 7.14 (s, 1H), 6.1 (bs, 2H), 5.69 (bs,

2H), 4.25 (g, 2H), 1.35 (t,63|—|). MS mz 323.3 (M+ 1) .
WG-2007/080191 1 PCT/EP2007/050356

6- (4- Et hoxy-3-trifluoronethyl-phenyl)-1/-/-im daza[4,5

-clpyri di ne- 4 carbonitrile A stirred suspension of

oy AR NBHYs o 55 RSEIRE B BB o o

idi ne-
water (r7IOQmé) e(nm'lliﬁe‘rggsumarrrbIs%penslonértthgekio'fmmufganinwyer (vés G8pprated

orf ghtn gy Wb A A BN th 0 RHTE) B B SERA taver wes

them Htieto\edt shgiufmi slulfaat filtamechand verslestiated andergeguasidtdnessure to

o E AR S St oq Bisherdavityethvatior snd gicaropeigne g aford

4pmme@}cmem-eanmmyruﬂune+2eca(raorﬁ1gpe (ng NVR (DMSO): d 8. 67

1 7,49 (d, 1H),
rﬁﬁyg&!ﬂhs@é%zﬁ ?,871(?% 2@7—;(%8@1@2)2 3333 ( e ) "
D 9(AWLCE6 P4-ethoxy-3-trifluoromethyl-phenyl)-3-nitro-pyridine-2-carbonitrile
t I - ] - i,.m
EN e06m acﬁjrg 4%% %Céer{dré 3urﬁtrrc9 B&%%%?QE%MI(%{HA%%O
mmol)ut eth@xy}B tr|fIuoromethylphenylboron|c acid (1.33g, 6.04mmol), tetrakis-

BB BAEL O IR bl ol
1301 3nmrol) pnd A tiFr@0mi) wasrdegessedtuatler ¢ 2 efnitragdibefons! )
hé(ag 5@ ‘rgfﬁrr% hg %ft@’&rﬂﬁmfpov\%%e (aaf"gk \g@m @&ﬂﬁgess %ﬁé ‘dFﬂg‘éa}-{% QRJP@\tNSs
cotneﬁrpiérted ﬁmCérfren‘uced) prasaurteds rerfbne ﬁhib'(beioee mtlomng between

etfyl %%?t%@e{ Qrioe\ﬁatﬁp 98k @%l‘é%ﬂ&{ss{e%ﬁatéc? diedBYE stolaﬁuhyfulfate

or mamn de ore onin

angcenaemratxDomd ey rmedvatessur(ezogme)a dark érqwrgah iTgturatipe with

d|¥ﬁ?le§1%L g%fet ﬁ%rﬁ%%%o? g v?ﬂ(c%r waPfitered §er1 %r‘ﬂeldeur*agf % 'sfream of

I'ca colum el
aldhoeaﬁh;d 4ahero-6-(hethorpdddftuoresethilephenaly Bedrcspsardnrregidyarbo-

o 8o 1 AR08, S0 MNP S 0. s 38,42

(qphldhy’g&(tn&tﬂ)zo" - cl pyrl din-i- y" acetl c aci d rret hyl

‘Qd-a flaleC7on¢a1nan |4|)arrjino"-5 (G@thdibﬁl):’) tmﬂlBSOI(nethyB;H)eny -mifrg-
ST b E Yo s
addéd Bihyl pgatatei(bOAmMN. Theateesel svasgucheliovitn erazgencamda‘tlrred at

” N ) e ) W
opd AR e R IO L a0 e o2
cobterption updenretycedrprassire tb afioxd 3xaliahino-6-(4-ethoxy-3-tri-

' I ' 1
RN AR A o Ferhoi LE5GK f RV (NIBOR R0 (i
7.9 (dbfl Hivat. &F (s, AH), &dU{bsi Bl als-88nfos.ofH)d4 2et(ddH)ot .Faift, dd).
M¥35 3998409,

E: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-1H-imidaza[4,5-c]pyridine-4-carbonitrile

A stirred suspension of 3,4-diamino-6-(4-ethoxy-3-trifluoromethyl-phenyl)-
pyridine-2-carbonitrile (4.4g, 13.7mmol), ytterbium triflate (173mg, 2mol%), triethyl-
orthoformate (6.08g, 41.1mmol) and acetonitrile (50ml) was heated to reflux for 30
minutes. The solid precipitate was collected by filtration and washed sparingly with
acetonitrile to afford 6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo[4,5-c]pyridine-
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aid solubility. The m xture was stirred at

tenperature for 30 m nutes b7
wd 20r0%012N HCl sol ution and ¥1

room
efore acidification to pH
[trati on. The soPCOEP2007/050356

obt ai ned was washed with ether before dissolving in
acetone and concentration under reduced pressure to

+L5IRYEIL o8], P NARIBRISO P BB 114 8.4 A1), 8.36 (m, 2r), 7,49

(dt tHY, BiRSr(Qn2Htny138dh&hly BAS mizd3883 (M=19Jpyri di n-i -yl J- ace

tic acid (100ng). 1H NVR(DMSO): d 8.76 (s, 1H) 8.64
(s, 1H) 8.37 (m 3H) 7.43 (d, 1H) 5.31 (s, 2H) 4.27
EX&MPLE)Z 1.38 (t EXAVPLE 4

[4-.

3H); M8z 391 7(|v++1).

méhh@lmster

6- (4-ethoxy-3-trifluoronethyl -phenyl)-%h-/-im dazo-

[ 4, 5-c] pyridi ngy4- carbonitrile(Exaan 1) with the
use of nethyl #-bromobupyrate in stead o t hyl
br onbacet at eN&ndyUSI n rrregdwo in
exanpte O ' 2H)
8 43 8. B m 2ZH) 42C%69: 1 44 4.27 (q,

H 2,2 ,2H)211Dﬂg'Fn2 138(t3 M5 mlz 4
19 5CMr1 ) . EXAMPLE y
6- (4- Et hoxy- 3- trlfluororreth | - phenyl ) -2- (i sobutyl am no

- met @ polyfiary of G-if-efaowf artréluétaﬁwh%ph@?m imigazaltdra- A
y%dﬁ%@'apéém@r‘i !'rwe! %Efiaﬁnﬂareef %6%930 Emrrﬁdlwoqﬂ%!?lydrombséafét)e 1

-/ -1 m dazo| di ne-" 4-carbonitril
(Zg@pmgl, a)ﬁm]‘mol) in dlmet ylformamide (4ml) was added ceS|um carbonate

(3§5 ém@)' A1gH Hﬁ’no@) drflr tﬁé WMrees’uh%H A Fb%ﬁpt'éﬁjfpléyeltu r@h@f@d PirRYds

- carbonitril
sz*- r@mtttse vag conqent@tqdrur@eh@ﬂy@@dw@rﬁésqrs tmwovﬂh%ﬁ«mﬂtbyh n
fo?ﬁ&%@'bbfdré & /riﬂ%og b%\%renﬁgﬁﬁf%ééﬁéetgtr(iéb ér'fd \fv%n@f' £00ml). The
orggiHe Iﬁyghwas Tiecieidand rdéleok@serc&@ﬁwhwlatesblefgmmfwm@@oﬁ
1%3% Rhe L 106y PRY fnbfhgfémel?gT rt%&?d? Wil idn RE&1ALB ?ﬁ‘ﬁtﬂy

organi c r was over SOdIUﬁ]SU ate

Wlﬁh@lettwﬁ&t@man@ﬂ@@ﬁ wedes raestrsam quao*ﬁo @ﬁorau[éﬁm%@%ethomé -tri-
ﬂdaFcﬁﬁétHylt bﬁW‘@.%&b 4t5eﬂ6€noﬁwqi yﬂfdcsf?c Aad ?rfetrs/l éétéﬁﬂ%ﬁ%@)

- (4- f
FWMBHDM%@IM@ (511 HY8. 6M%ém%139532{fg$3@(&1é 37 dér(bo‘rh')
1. +8 38 (d,
T e R R PR R Rl e
2H) 1.38 (t, 3H. Msmz 381 . 1 (M1 ) B:
E)@AMﬁ_Etj}oxy- 3-trifluoromethyl-phenyl)-2-(isobutylam no

-met h -1/-/-imdazo[ 4,5, cl- pyridine-4-carbonitrile
[4-Cyano- 6 4-ethoxy-3-trifluoromethyl-phenyl)-imidazo[4,5-c]pyridin-1-vyl]-acetic acid

To a solution of [4-cyano-6-(4-ethoxy-3-trifluoromethyl-phenyl}-imidazo[4,5-c]-
pyridin-1-yl]-acetic acid methyl ester (110mg, 0.27mmol) in a 1:1 mixture of dimethyl-
formamide (2ml) and water (2ml) was added lithium hydroxide (19mg, 0.81mmol)
dissolved in 200uL of water. An additional 2ml of dimethylformamide was added to
aid solubility. The mixture was stirred at room temperature for 30 minutes before
acidification to pH 1 with 2N HCI solution and filtration. The solid obtained was
washed with ether before dissolving in acetone and concentration under reduced
pressure to remove residual organic solvents and afford [4-cyano-6-(4-ethoxy-3-

trifluoromethyl-phenyl)-imidazo[4,5-c]pyridin-1-yl]-acetic acid (100mg). 'H NMR
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A sol ution of

2-chl oromet hyl - 6- (4-et hoxy-3-trifluoronethyl -phenyl)-1
woieordsme] 4,5, c] pyridi ne- 4- ]caar boni trile (20ngPCT/EP2007/050356

0. 06mmol ) and i sobutylam ne (21 ng,0.3mol) in

di met hyl sul f oxi de (500nmL) was heated in the Creator

\V: t '

OO EBRA R R EPPr L d bt 37 8 P L Bl
2H)-1(.38 EIM)XMS%M?;%IKJ@J‘IJO‘ITH hyl - phenyl ) - 2- (i sobut yl am no
-methyl)-1/-/-im dazo- [4,5,c]pyridine-4-carbonitrile
( 11.6ng). 1H NWR (MeOD) d 8.31 (s, 1H) 8.28-8.26 (m
EXAMPLEZS (d, 1H) 4.45 (s, 2H) 4.23 (q, 2H) 3.13 (d,
_ . n .

0.t Jé'-l?nﬂ&o%ﬁ] Qr‘i -oh)

f ur tTm$ C@rpMureidNaafme (ﬂm@lcap&toﬁmcprametmmhmyl) 1H—|m|dazo-

[4%e {]h}yr rLVE %argtoﬁltrﬁé fliﬁ}%rrrg) Fﬁmlﬁhﬂhﬁe lr&?n%ﬂwglﬁ%ﬁobu%ate in-

stéad efrmﬁbylr’m@mydac)etaté ahd using the methods described in examples 2 and 3.

'y URGERIS o B, 0845538 Ao 1 42 (RO PR (o
2H), 2729 (ts2H)2H) 1 3BH)(1.38 QHJH) MS3m(zoh 1928H)M81)76 (t 2H)
1.45 (t, 3H). MS ms 482.4 (Ml ) . 5¢:

2-(3-Acetam do-pyrrolidin-1
EXI){MRbEfﬁel ) 6- (4- et hoxy 3 tr| f1 uor onet hyI phenyl ) -1
9 ' - H

MR ( MeQD)
=L 3 ot ) 4.51 (m
MMM@MSS(m 2H)375361(m2H)

2.54 (m.,1H 2.4 9(m1H) 99(s 3H), 1.46 (t, :
VB mz 473.3 Mk ) . 5d: i b
6- (4- Ext oXy- 3 ford f uororrethrry‘
. “ l\th g(o-ﬁ)s Hl; . gazore
pyri di ne’ degsar boni
e¢m “3H) 7.81 gu Nijo 739 (d, 1H) 4. gr@ e E12H)
(s, 2H) 3.21-3"15 (m 4H 2.73 (m 2H 1.38 (t, 3H).
MBE mz 445.5 (l\/H-l) 5e:
Af2-Chloktrhetk yi-&t4-eth bxyi®T diftedrbyb thy hgtrenly ) -1 2+if{i &az0R Hxlpyiidine-
da o}“ . el n- 1yl ) et hyl am nol-
=1/-/-im dazo[ 4,5, clpyridine-4-carbonitrile 1H
NVR Tdve €blutich & 29-dBanido-6+(#-eBidxy-3-t8ffuqromethid)} pheny3-pysdine-2-

caﬁ@mtﬂ;ﬁ%?% 1\%_%5%1 I)%fﬁd% cAhYorgniH ?'ﬂethoxyeth(a é (fﬂg, 1b/§mmol)

in @eétdnigrtldn obeynleas add!asdqrttertﬁmmymﬂaﬁmemﬁfn)g 2mp A, dddheratitiyie
e G YR e wes pePeigioR vispisgieed PrEsive
befirR p(ahm@iihg deBvezb-Bh\2 Gedtate Bid)wate2§hé drgahid) lavier ias(died over
so?@m %_"uh%ge %r?d C%El;antri}gg R%@:r id};cq %p% Sdie(tﬁylgtﬁle_p. Tﬁ'e %??’ec{p%’ate was
filtered and dried under a stream of air to afford 6 -(4-ethoxy-3-trifluoromethyl-phenyl)-
2-(chloromethyl)-1H-imidazo[4,5,c]pyridine-4-carbonitrile (1.2g). "H NMR (DMSO): &
8.42 (s, 1H) 8.38 (d, 1H) 8.34 (s, 1H) 7.40 (d, 1H) 5.05 (s, 2H) 4.26 (q, 2H) 1.38 (t,
3H). MS m/z 381.1 (M+1)

B: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-2-(isobutylamino-methyl)-1H-imidazo[4,5,c]-

pvridine-4-carbonitrile

A solution of 2-chloromethyl-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-
imidazo[4,5,c]pyridine-4-carbonitrile (20mg, 0.06mmol) and isobutylamine (21mg,
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5g9: 2-(1

, 1- di oxo-t hi azol i di n- 3-yl mstghyl) nmet hyl 1- 6- (4- et hoxy-3
WO boui7fsaior onet hyl - phenyl ) - PCT/EP2007/050356

1/-/-1m dazo[ 4, 5-clpyridine-4-carbonitrile 1H NWVR

(MOD) d 8.30-8.22 (m 3H) 7.28 (d, 1H) 4.54 (s, 2H)

0. %mf{ﬁﬂ)( g dmﬁigyléu @%d% K&}ooﬁ%ﬁi ﬁ%a;&?\m ng')'%r%tggg agawak)g)@t
12D° @Eor(ﬂmmtﬁbﬁ . TheBnimfuze 488 filleréd/aay pbiified by preparative HPLC to

oy ENRR S LR} 2RO bl )l A

carb
[4)5| C)]Mtdhyel-én_-earloemtrller(1dﬂng)4 B-NMR Y MeODn 6-843 @t hidh3.2848.26 (m,

-
22815 WS 95 & Ao Gk TathRr O SPad s i 11
(d166 MS 1/83498.6 W+ z 502. 3. 5i:

2- (3-Di net hyl ami no-azetidin-1 -yl methyl)-

6- (4- et hoxy-3-trifluoronethyl-phenyl) -
The/ procédvirel desslribed incmymiel pBavas-fodindy@applied, Leing theNiiRropriate

A

VE 5.5 (Ml1) . 5
4( h/%a ohititd th§/| ph)enyl)JZ {[ (5- et hyl -

1|—b3tMBdMe@Eg/)lﬁ1&B+@2@ (ardH) @132-7.26 (m, 3H) 7.03-6.96 (m, 3H) 4.78 (s 2H)

R e R R s R R el
5ct By (34Acptaniido-pPirplidin- Mlm@hvl)zﬁm ~4theRy-Bejrifluprhmethdicohesyl)-1H-

2 z 457.8 (Mr1) . 5k:
ol41s M""e IImy 3-trifluoronethyl -phenyl)-1/

1HmMRrﬂ\mm[64$ 89181%4y(m SH)@-274d c2 B2 ts, RHe 4B (VRH) 4.23 (g,

A S8 6,2 %%F““(@E?W%g*ﬁm‘@é*%ﬁwﬁ% joo gt

1.46 (t43fEI h@(m/z%l&fiﬁﬂ\&’ltlt)r oret hyl - phenyl ) 2- met hyl ami nonet

4&[ ﬁ;@% 4

il¢s, 3H) 1.45 (t, 3H). M5 iz

imitdroldl, G pyrigdine2fHcagboB trilé
NRRIDMSD) d 8.ae | m. 360 78165, NH) 799,04 1D 4259 2H) P984S

2*@@2)3]]5/@1/ 4Hbr2df§z(m pH) 53a|aﬁtyBHbJI|Mfém/Zl44fa5Wh1)trl le 1H
o» 2B

%8 ﬂﬂmrﬁlﬁ% ﬂ/])%&vﬂagmml

= ] SH — VBT Z -390
ms&ihyl}- 1H |m|dazo[4,5,c]pvr|d|ne-4-carbonitrile

1 ﬁMEt(W))% éﬁ%%)%%ﬁ‘l’('h%?ﬁ) W7 @NAIYA.13 s, bif2a 23" 24 84-8.47

eri di
(m, 8H) 1.45 (t,3H). MS m/z 474.3 (M+1).

5f: 6-(4-ethoxy-3-trifluoromethyl-phenyl)-2-[(N,N-dimethylcarbamoylmethylamino)-

methyl]-1H-imidazo[4,5-c]pyridine-4-carbonitrile

'H NMR (MeOD) & 8.31-8.26 (m, 3H) 7.28 (d, 1H) 4.72 (s, 2H) 4.35 (s, 2H) 4.26 (q,
2H) 3.05 (s, 3H) 3.03 (s, 3H) 1.46 (t, 3H). MS m/z 447.3 (M+1).

59: 2-(1,1-dioxo-thiazolidin-3-ylmethyl}-methyl]-6-(4-ethoxy-3-trifluoromethyl-phenyl)-

1H-Imidazo[4,5-c]pyridine-4-carbonitrile

'H NMR (MeOD) & 8.30-8.22 (m, 3H) 7.28 (d, 1H) 4.54 (s, 2H) 4.23 (q, 2H) 4.22 (m,
1H) 4.13 (m, 1H) 3.56 (m, 1H) 3.40 (m, 1H) 3.24 (m , 2H) 2.17 (m, 1H) 2.33 (m, 1H)
1.45 (t, 3H). MS m/z 480.0 (M+1).
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I mdazo [4,5-clpyridine-4-carbonitrile 1H NVMR (MeQD) d

8.29-8.24 (m 3H) 7.25 (d, 1H) 4.76 (s, 2H) 4.22 (q,
wQ@bdo788@B4t 3. 81 (m 2H) 3.35-3:30 (m 2H) 2. 64 $aT/ERLdP7/050356

216207(m 4H) 1.45 (t, 3H. MS mz 473.3 (Mtl).

LMMdedmiéMG]mﬂb@m -tarbbmitril NVR (MeOD) d

OuR g3t 8.8 By s 8P, oot e 000

(MBI 2906 (@) B4 (1. . MEmAIBZEB.(Me1 ) . 5p:

: '-=--u-‘ -carbo nitpl elH NVR (I\/ECD) d
@*&W@@‘é‘% z%b@fff 3353500 1 By F G hfsen
2H)t 4.73 1N, 1INBAADEMATIZ) 826 Kt 2H), BT (s, 3H) 3.42 (s, 1H) 3.31 (s, 3H)

thyl ) - phenyl ) - 2-[ (4-eth
|3ﬁ>ﬂﬁé>é@f3#ﬁ§5;w,‘ig°”e yl)-phenyl) - 2- [ (4-et hoxycar

196&
5:

T (le) o 52 (s, 2H)
€3.23 (m 4H) 1.45 (t,
FBNMRJ(NE@E()wS%BB 24\B), BH, 752@(00160/5133)(3 1H)r4.74 (s, 2H) 4.56 (s,

@ %%ﬁﬂapﬂ(% l(réﬁ)'o’gg ZVMS ROk i 2 (2~ oxo-pyt

) I eNNIR 1 (Addaizold,5,clpyridine-

g,ﬁ 5(m3H)727(d 1H) 4.67 (s, 2H) 4.23 (q,
(t, 2H) 3.46 (t, 2H 3.29 (m 2H) 2.42 (t,

HZNMRZNE@EP) 60&3(16}264@) 3H) Z229((d, 113H).54 (52hh) 4.2887. B1) MIAL(t,

3 Mf@{hsg)%6@/|tl)l f I uor onet hyl - phenyl ) - 2- (4- pyrrolidin-
j6-:(&Ett@xpﬁrtrlﬂuQﬁomethvl-nhellvHZﬂne{tﬁzlarnlnomethvl 1H-imidazo [4,5,c]-
P b nﬂae 4-carbonit ple 1H NVR (MeOD) d
3H) 7.29 (d, 1H) 4.35 (s, 2H) 4.24 (q,
HZNMRIS(N@@EB 64&3(18}26%1) 381) ZR63d 1 0H( t64260)2H).BB3 @), 8H) 2196 (s,

3%@4%“ )M§’%/Z(ﬁ6 67{7\% .45 (t, 3H). M5 nfz 499.4

rifl pdrenethyl-phenyl ) Hinzdaz- [¢15,.cl-

on - era2| n- “ B
| (nB 4%%—%2@&3/ im dazo[4 5-clpyridi ne-4-carbonit ple
"HINMRNIN OB @03 - 318825261, B61) 728) (d 8212134231 (q, 2H) 3.18.($36H)s1.46 (t,

3%);:3/5 %83(4036 @} 47254( Eqd ZI%I)H) 47029( $nm 4l%I)H) 36129( $nm 4H)
ﬂ_@ﬂgyﬂgﬁlﬂmmt&[(mrbamovlplpendm 1-yhimethyl]-1H-
imidazo [4,5-c]pyridine-4-carbonitrile

'H NMR (MeOD) & 8.29-8.24 (m, 3H) 7.25 (d, 1H) 4.76 (s, 2H) 4.22 (q, 2H) 3.84-3.81
(m, 2H) 3.35-3.30 (m, 2H) 2.64 (m, 1H) 2.16-2.07 (m, 4H) 1.45 (t, 3H). MS m/z 473.3
(M+1).

50: 2-[(N-Allyl-N-methyl-amino)-methyl]-6-(4-ethoxy-3-trifluoromethyl-phenyl}-1H-
imidazo [4,5-c]pyridine-4-carbonitrile

'H NMR (MeOD) & 8.30-8.25 (m, 3H) 7.27 (d, 2H) 6.08 (m, 1H) 5.69 (m, 2H) 4.79 (s,
2H) 4.23 (q, 2H) 4.05 (d, 2H) 3.09 (s, 3H) 1.46 (q, 3H). MS m/z 416.8 (M+1).

5p: 2-(4-Acetyl-piperazin-1-yimethyl})-6-(4-ethoxy-3-trifluoromethyl-phenyl}-1H-

imidazo[4,5-c]pyridine-4-carbonitrile
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Su:

6- (4- Et hoxy-3-trifl uoronet h2yI phenyl ) -2-[ (2- met hoxy- et
wydoansae) - net hyl 1-1/-/ - PCT/EP2007/050356

i m dazo[ 4, 5-clpyri di ne-4-carbonit ple 1H NVR (MeOD) d

8.32-8.26 (m 3H) 7.29 (d, 1H) 4.69 (s, 2H) 4.24 (q,

1@&8/1@(%69)’8 %gg%fﬁ-((ﬁfr fﬁgv 2%2% 4P &, 285 23-GSH) .88 (m,

4@%3(424 Bsa(rreﬂHyQ 1§|(§Je’iH)d|4ﬁ(L 3H). MS m/z 473.3 (|v|+1)

m2H) 4. 23

14@@%%%%98 : Z%b (%B)zf'b ﬁ%)é 526@ 44504 5% 15 (il aby 375

(rr64m3a3rmxym$1t4ﬁu(f I3t 11 et rsayl) wﬁ@n{mspsg(wmuran 2yl m
L \-Hdrivly2-413-(2- ]

wi’aﬂpvrﬁlr%Mcg[bomﬁme? 27 (d 1H) 6, 7 (m

I—tZLIEB/IRG(I\/%é)[%)'B 8. %Ws 2‘%@?”@ 7&%’;}15@%&# fs 2?@'11 A G2H%B 53 (1,

2t9)-3.480U 2 )3 z@gm )42 dn2hha). 132108yl 48) (| 454t Box.YWMIMVE |
hyl - ph I
ﬁﬂy@gﬂgﬁﬁt yl -phenyl)-1/-/-
O

clpyrl d| ne 4 car bon|t pI elH NI\/R (I\/ECD) d
l I wis _ d =

Y
Y-

386

i ofk: Bpldindleatt rlém T 071 (2t 0.48 (m
. EXAMPLE 6a
"HNVRIMERD)E &8 t832n2 301 329-(8; VH)hBM (9, 2hip 6126 (4 BH)(A6@8.45

e L

4994 (M+1).

: -plogtidined 1- yidri :|hydrochlor|de

t
H‘ﬁ%&ﬁ%@ Zﬁ'ﬁé)mﬁ‘??& G TR TS e G 724 @, 1)
7.0hem Cridd. o9 (rm ‘di)cm\ﬁ(ﬁe 2Hl 412201@4C2H|)04( 046 (ngi 4H)t3 8 (nT,Hd) 1.45 (i,

1tered and purified by preparative HPLC
3|—t|n)]o af'#1 %?N ! .

e one |y T
L“,EHZWHQX Cﬁw}?ﬁﬁ'bﬁ carbonitrile (14.8ng) 1H NWR

"HINMBMeD . 53138826 (M3HBA)297d28H) 4169 BHRHA49S (GSIHIAH7 (m,

ey e Sy B G Mg b gle o G0 s
SV: [I2K2.6-Dimetit-piperidi net W s 61(4 Oxy 13-t Eifkun hgl-plregyl)]-
'”J%g%h@ﬁ @gm,h%gma%unm the appropru ate am ne

the foll ow ng conpounds:

THEN AR (RSB B 316126 (00 BOIB28y(H, PHich§i4)6 @, {21-()t4h’<t%(2102H}23 $o-
3.7 1&h Pothy 2 67 B3l mTBENY YA @A 8l ms myz 459.0 (M+1.5),

5w: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-2-{[(furan-2-yImethyl)-amino]-methyl}-1 H-

imidazo[4,5-c]pyridine-4-carbonitrile

'H NMR (MeOD) & 8.30-8.25 (m, 3H) 7.66 (s, 1H) 7.27 (d, 1H) 6,7 (m, 1H) 6.52 (m,
1H) 4.62 (s, 2H) 4.56 (s, 2H) 4.23 (q, 2H) 1.45 (t, 3H). MS m/z 442.5 (M+1).

5x: 2-[(Cyclopropylmethyl-amino)-methyl]-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-

imidazo[4,5-c]pyridine-4-carbonitrile
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4,5-clpyridine-4-carbonitrile 1H NVR (MeOD) d

8.31-8.27 (m 3H) 7.92 (d, 1H) 7.75 (d, 1H) 7.28 (d,
wdbko74s@9% (s, 2H) 4.23 (q, 1.46 (t, 3H). METER2007/050356

459.6 (Mrl ) . 6c:

6- (4- Et hoxy-3-trifl uoronet hyl - phenyl ) -2-(car banoyl net h

1 ] /

PR REPIYI 125 M 3H)7 28 Goltih 407 5 21 R (nRd) 49 ¢

3H9). 321 @0,281)(77 Gid)2H).0248 (nal, 2I—|_1)J-M84n/18(16§,(l\/2141). 4.23 (q,
2H) 4.07 (bs, 2H) 1.45 (t, 3H. MSmz 4 19.4 (M1 ) .
6d:

E)SAI(IIRLEtga_oxy 3-tri fI uor onet hyl - phenyl ) - 2- (pyridi n-4-yl a

mmmm’ommndalem _gardanitti 1H) 6. 93 (m 2H) 5.75 (s,

2H) 4.23 %q 2H) 1.45 (1.@H. M5 mz 439.5 (M1 )
. EXAMPLE
6- Chl orc;\t di_ret hyl 2 n 2fer i m dazo[ 4,.5 cl ridine-4

- car bon ilje powder §8 59) was aed |n\I N
s\ aNsol Wi on of | 4- ant fo< 6 @

chijor oft- cyanoHs-ni t ropyméiij ne in M (90n1 ) thd H
oX: M=y during 20
mn UA §§Iut|oTrh& ﬂ%él’dﬁ\%tﬁ%@ (ﬁ %md*%%%ﬁwrorﬁgfﬁ&pﬁfeﬁ@ 1H-

m nutes. After cool I ng, reaction mxture

imiskezpi4; & el pyidime- é@ﬁtt@ﬁttmlat(&ﬂ@&%nmolarﬁmmmqwIauqdllquo
ng?ocfﬂldmkéf (82 BRS), G%EFn%‘i %dvvnéthyl%mél (18102ﬁ¥gabq 8&%&9)”11

conbi ned organic ayer was was brai n

digiefhylsutimge (BoRH ashestire ia th%@rﬁf’é‘?ﬁm'ﬁ@l‘i@\\/éét ti2Rjerfor 5
mihateduiind ﬁ’u)&’ur}é%va%rfﬂ{gt%dparn@qﬂlﬁﬁec( ﬂygk)r P@l‘aﬁve H@Léstggff&‘arZ -[(1-

next st eg w t hout further purifica he above

azgrhiensiqhe- st 3(Ydﬁn3agbmﬁié‘§|]-§c{d@émx&5 %Hf'@ﬁr@Wf‘QM phsAyY)-1H-
mﬁdlﬁo?lor E]%W.d.ﬁé h%aﬁt%gmn)e (ﬂzf‘gmBPM ﬂw%l OlrD) 5 8.34:8.27 (m, 3H)

onet hyl ene di et | amroni um ¢ id

7.32%¢, Mﬂ%e(w%li) 4-&3- H@ﬂéa‘ B 490KBui ) 3;&613&9 Q%é'l") %766 (m,
119, QﬁZHOZH’MQHT 1 QSthPm ME e aet Byham no-1/-/ -

i'm dazo] pyridine-4-carbonitrile was coll ected by
filtration. 1H NMR (MeOD) d 7.61(s, 1H), 3.37(s, 3H),
Tﬁ)e ﬁgé&iurébﬂscrlged in Example 6 was further applled usm% the approprlate

Di et hyl am no- 6- (4- et hoxy-3-trifl uoronethyl - phenyl)
ar&'ﬂeﬂef"fﬁt'daid? Rrepagel ihe follpwing. comroypESni tril e A

6b9 $SERENRHRN3 foluéro?#bltm%h@mﬁi PR tAMQB-NRehyl)-aminol-methyl}-1H-
-/ - |mdazo45 pyrldlne4 carbonltrlle(lor‘rg

img rigin nigtiler j f | uor onet hyl - phenyl boronic
"HAGIER (VEBITS 8@1&827'@4)% )7.92.(d, 1H) 7.75 (d, 1H 728d1H 4.89 (s,
tetraklstrl hen 0S hlne( ) §Tf ) ( ) (

2H)rodd(Bg éﬁd%bﬁ s!\"ﬁm/ééﬁ%éré%{lﬁé)( 193. OrTg 1 39nmol )
6d: B-(4Hh 6303 it -8 Aetyh)-2- 2 2P a i &lim&thylaminomethyl)-1H-

imidazo[4,5-c]pyridine-4-carbonitrile

'H NMR (MeOD) & 8.31-8.25 (m, 3H) 7.28 (d, 1H) 4.18(bs, 2H) 4.23 (q, 2H) 4.07 (bs,
2H) 1.45 (t, 3H). MS m/z 419.4 (M+1).

6d: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-2-(pyridin-4-ylaminomethyl}-1H-

imidazo[4,5-c]pyridine-4-carbonitrile
"H NMR (MeOD) & 8.28-8.22 (m, 5H) 7.27 (d, 1H) 6.93 (m, 2H) 5.75 (s, 2H) 4.23 (q,
2H) 1.45 (t, 3H). MS m/z 439.5 (M+1).
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mnutes in the "Smth" mcrowave. The crude m xture
was concentrated under reduced pressure to renove THF
whedfoonsipartitioning bet weerf et hyl acet at e andP@EER2007/050356
The organic | ayer was separated, dried over sodium
sul fate and concentrated under reduced pressure. The
' was then dissolved in DMSO and purified in
E)SIR'PISBE?IS by preparative HPLC. The desired fractions
weeg col |l ected andeconcert\{rated to ghve a white solid

N®as washed rethet \drafford _n
2 d| et hyt+-am=no- I N
Bt Niyxy- 3-trich u 57 ovret hyl - pheny®!y - 17 - M- i m dazo[ 4, 5-c¢

]pyr|d| ne-4-carbonitrile (5.0nmg)1H NVR (DVSO) d 8. 24
(m 2H) 7.84 (s, 1H) 7.35 (d, 1H 4.24 (g, 2H) 3.19
(s, 6H), 1.37 (t, 3. MS mz 376.7 (M1l ) . EXAVPLE 8
M crowave 5m A :
4- Ari no- 6- (4- met hix

3st i fluoromet hyl - phenyl)-3-nitro

“pyridine- 230 NfeM stirred m xture
4- am no- 6- - 3- nltHro pyridi ne-2-carbonitrile

(152ny, @mml ), _ _
A6 TRIRSE Y Reth Vit RAFRIBYA B BN RMEORE & barth (332N,
—1.51T mmol), tetrakis(triphenyl phosphi pe)palTadi un(0)
(1 '1%@”@0&%5% Wapefi%gmmadwpﬁmaﬂ%a @Q‘EB‘?&;OM amino-6-
chior830aaho- 33rﬂﬁ'op3§"iﬁmé5r'i‘1\/bedw ORISR RS Ry P EHRAHE Ffd
ni trogen before heating in the Smith Creator mcrowave
(3gml)Byooe2f Frinutes. Mingurisyire was refuyerbionprRetpre3Q@gutes. After

cdéﬁr'it?% FALEsh MXERE Wa8 HUSIBEY MtE S8t eRtrhRdlRIBY S dhfronia to pH
before partitioning between ethyl acetate (20m ) and

10sdhe mixtamivas eXH?éteé*rVyH\ﬁtbylla§9@Fe (RA9M&% phcapiped anomelg layer

wREsHzadlithBrain! Er@éoeo\/%‘ﬂgo&i@rﬂ%%fﬂhé@ §6ﬁvé’rﬁ¢§rﬁo&&g&fﬁﬁgvacuum
ressuretowﬁlve a brown oil. MXxture was ash

to ghvegired eoryiod éﬂg)d%fﬁh '§IUIS?@ g)r(‘f&ft@b%hqqt H4thee gy fﬂflcﬁtﬂ%jb The
abbvé cﬂ%@tpﬁw& dydg g@\ﬁa%ta@HSd E@cfﬂeroﬁarrﬂé@%@%‘ﬁé @kbshitrile (20ml)

acetate) to
amouqu%mm@rpnﬂnwﬁn@@mawamﬁ@w chloride(P g3gy Mnainwgure

w%s I;égumrrbﬁ i hb@rsaﬁfté}rbogfrgj] gsnog;srbu@bt slbhlb%& em\@@larﬂmo 1H-

|m:|_qq)zo[436 g]gyrz_%ne gﬂ?rbqvgllws:pg@eq;ec{ \w.ﬁltrytlon’ |1g—| NMR EI\%eOD) 0
7. §1(§ ﬂq)agl3|7@g @W%g@&tgmy 3-trifluoronethyl-phenyl)-pyr
B' 3-trif :

|ne 2 Icar boni 1 r|

4c@r¥>5h|ﬂllé‘e 2-car bonltrl I e (65rTg, O 19rm0|) s
suspended i n net hanol and concentrat ed HC
(0. 5‘?1135'3%9?,'056’8@19“@%%%'@%th('éwmyf’ﬂ'daﬂ‘@sﬂ@’ﬁ@iﬁ‘ﬁ%n

ca‘ﬁ@&utﬁre' (F 0@ Hg V4 Bmbl) Weﬂ@%ﬁ@ftrlfﬁ%@fﬂethﬁ pﬁl@ﬂmo}orﬂ\@&ld
ed in portions (éxotherm, he  m xture
(1ﬂ@ager8§ramol) tetrakls(trlphenylphosphlne)palladlum(O) (50mg, ~10mol%) and

potassium carbonate (193.0mg, 1.39mmol) in THF (3ml) was heated to 130°C for 6

minutes in the “Smith” microwave. The crude mixture was concentrated under
reduced pressure to remove THF before partitioning between ethyl acetate and
water. The organic layer was separated, dried over sodium sulfate and concentrated
under reduced pressure. The material was then dissolved in DMSO and purified in
aliquots by preparative HPLC. The desired fractions were collected and concen-
trated to give a white solid which was washed with ether to afford 2-dimethylamino-6-

(4-ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo[4,5-c]pyridine-4-carbonitrile (5.0mg)
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reflux for 1 hour. Mxture was poured into water

(20m ) and extracted with ethyl acetate (20m).
w@r@angwast were dried and eva?p rat ed then fl ashpCT/EP2007/050356

chr omat ogr aphed over silica (4g Conbiflash cartridge,

7:3 heptane/ethyl acetate) to afford 29ng of

1 ayd - gt 3 Hf r - Vdo) =P
YRS S0 (T ) B8 o H e Rony ot (AP TR R

1.83DUBEY). MBMEB3EE. DMty 2H) 7.05-7.00 (m 2H), 3.94 (s,

3H. MSmz 309.7 (M+ 1) . C

6- (4- Met hoxy-3-trifl uoronethyl -phenyl)-1/-/-im dazo[ 4,
EXAMPpErE di ne-4-carbonitrile

3, 4- Di am no- 6- (4- met ggxy-3-trifl uoromnet hyl - phenyl) - pyr

i di ne-2-car bop3ict r :I eg(20ny, 0.065mmvl) was suspended NH

intoluene ( 1 t rQet hyl ort
0. 078mpol ) waso [
was _keagked to r,gfj,—,g?} ovel
purlf\l“ed to aff@zég ng of
¢ AnTrethoxy- 3-+id T | uor - i
phenyl)-1/-/-inis&zo[ 4, 5- c] pyri di ne-4-carbonitrile as
a white solid. JFPHNR (DVBO) d 8.68 (s, 1H), 8.45-8.35
(m 2H), 8.31 (s, 1H), 7.40 (d, 1H), 3.98 (s, 3H. M
mz 319.1 (M+1l ) . EXAMPLE 9a
6- (4- Et hoxy-3-trif | i T\\grret hyl - phenyl ) - 1- ( 2- nor phol i n-4
Tylen€t hyl ) -1/ -/ -i ny&&zo[ 4, 5- cipyridi ne-4-carbonitrile
E‘%ﬂBr_ﬁm}-F@m -Et hoxy-3-tri fl uoronet hyl - phenyl
5 - i mi dazd GNidin e- 4-carbonitrile
6- (4- Et hoxy=@~t¥1 f | uor onet hyl - phenyl )-1/-/-i m dazo[ 4, 5
A SAMiNG-6H( renedraxardbieini dromk thy ((RhyD-3-Rlir&pmdihg-2u@sbonitrile
di ssplved in THE (10m), 2-hronoet hano S d
(o2 BB Op P Eony e ¢-Fadrg e (152mg,
0.16rﬁﬂlmm-}netfﬁ?gl-a-thﬂ%dfbmbthyﬁmmﬁlﬁbfbhib raeid (a:ezm@,mlrm mmol),
ratur or. 3, hours. t 0,5 equival ents o
el E g re i Sheshhie podasi il dRmotRl Poiss Hiridhtrdte
(4|\1\\Aaag§3.03m&ﬂl)ahdrm}mtr¢)rwd " @dgassed lmfdeiaafsﬂ;réhll?n&ff nh@gfﬂn before
Xtur s, partjtione et t acet a 20M ).
et [ Fe SR iestor bRt ECavER S BRGS v Ep b alpxure
wad@mncbhigstbd ahdermaduagt apdssdreotoeemsve TEB befddg p&idititnifg ash
artridge 0 1% net hapal i tqg afford a
oiiparbe 08 oaRimiAb el FE Bl nReaenls e i 425 e ratedy
dripdasecssliurVisyifale ansvasndenasted et emeti ocrdapbsslirowegive a dark
silica, (109 Flash ter cartridge, toluyene tqg.20% ,
orgy i ARl Toh Bhisinssbuest Rer aliGbRg Sgpbifash cartidge,
7:3heRtahe/ethyt adetate Yo 6:1(Hepeinktty 3edtaiel toaffordBsmy lof plaeiyd-6-
(4@%{15%%%%@%@%%5%— %1B%yrl)Ig_g-lggreo%pgy_ri(é%rpﬁbzqgér%rlli!ri‘lae gssanaor\gﬂbetz €
solid. "H NMR (DMSO) & 8.25 (d, 1H), 8.18 (m, 2H), 7.62 (s, 2H), 7.46 (d, 1H), 3.99
(s, 3H). MS m/z 339.3 (M+1).
B: 3.4-Diamino-6-(4-methoxy-3-trifluoromethyl-phenyl)-pyridine-2-carbonitrile

Xt ur e -was=prfe Z
X m p N~ ~CN
EtOAc ~0

Y

4-Amino-6-(4-methoxy-3-trifluoromethyl-phenyl)-3-nitro-pyridine-2-carbonitrile
(65mg, 0.19mmol) was suspended in methanol (1.5ml) and concentrated HCI (0.5ml)
was added dropwise (exotherm). The suspension was stirred while iron powder
(37mg, 0.67mmol) was added in portions (exotherm), and the mixture was heated to
reflux for 1 hour. Mixture was poured into water (20ml) and extracted with ethyl
acetate (20ml). Organics were dried and evaporated then flash chromatographed

over silica (4g Combiflash cartridge, 7:3 heptane/ethyl acetate) to afford 29mg of 3,4-



10

15

20

25

30

8.74 (s, 1H), 8.48-8.39 (m 2H), 7.44 (d, 1H), 4.88
(t, 2H), 4.29 (g, 2H), 4.05 (t, 2H), 1.40 (t, 3H).B\
W® 20408 tboxy- 3-tri fl uor omet - phenyl) - 1- ( 2- nop@haP1007/d50356
-yl -ethyl)-1/-/-imdazo[ 4,5- cipyridine-4-carbonitrile
1- (2-Brono-ethyl)-6-(4-ethoxy-3-trifluoronethyl -phenyl

dl%{h%]f-%ﬁ#rgllngﬁl‘ésgi-é éﬁugﬁ%rﬁé&hyl%h@%p@ nﬁ)f 'cgrg)oh?rllé %g:quht
bro@a saiig. ' NGRIDMBO)A.Ce+86d (mThi) ?‘nOﬁﬂl.ﬁCé(nwé&-I)h%a# & 3HR
%%gggoggr 511 nutes in a Smth mcrowave. M xture was
'uted ‘ e thanol I(5m ) and passed thr ough a Sg
) Cloy el & S b 0 3

N \ bRl ) ; )
6- ( Zf; éﬁoxﬁg?(ﬂ ? ho>(<)yr -3- trlf{u%ﬂrr_leﬁﬂ)é#{)fawlEpyrld|ne-2-carbon|trlle
(20> Qﬁﬁ@)’hnﬂol)nwas suspetitisd in-tdluehe (findp trisftidy|dthoformate (12mg,

0 GUBLG VRS 5A0RT G IR o iing o SR g B prer

nigH) Mixtturg Svatorer2HE MSuziied tp afiir) 7mg. o6 8-(armethofy-3-Zifigaro-

b g3 S b i 5 e 48 e

(DMB@h8.68p| iHd8.4 581 35y, I2&1) Appt Gprt Hat7e4036d| i), 3. 98 (s 3H)
to prepare the foll ow ng conmpounds: 9b:
M%%P/E\é?%,\/(:(ﬁ/%p 'opyl nmet hyl - am no) - et hyl 1- 6- (4- et hoxy-3-tr
i fl uoronethyl -phenyl)-1/-/-
4,5-clpyridine-4-carbonitrile 1H NVR (CDCl 3) d
Ewgﬁ% H, 8.18 (s, 1H), 7.92 (s, 1H, 7.1 1 (d,
6-(4fr thosy-3Srifjuororpédnyl-phepy)- (Id2 -nipholip-4rvi-ethy))-PhHjmid2z &), 5-
H-ca il t, 3H), 0.88 (m 1H), 0.48 (m 2H),
: : mz 430.5 (M+l ) . 9c:
6- (4-Ethoxy-3-trifluoronet hyI pm,enyl) 1-(2-et hyI ani no=N

N "o ®. 20°8. 18r(m
(F 5 &ttaine, ﬂ;l) 'E
2. , 1.49 (t,

( -tr|fluoromethyl phenyl ) - 1
-(2-piperidin-1 -yl-ethyl)-1/-/- B dazo[ 4, 5-c1- 3
pyri di ne-4-carbonitrile 1H NVR (CDCI3) d 8.28-8.22 (m 0
A: z]:|§2 -Bemaethyl)-64(#pethoxyBatrifleoromefhyl-ghery ) {1di-imi¢fzo[445-gIpyridine-

4%&;1\%5%@; 4.22 (q, 2H), 2.74 (t, 2H), 2.45 (m 4H),
43 (m 9H). MB mz 444.5 (M1 ) . 9e:
6- ( H-E-hieyy- S-ttlfiuomru@thyirmehyl[) 1 pHeivaizp[4 b-c]pyridine-4-carbonitrile
/
(38@%98(?%(2@51’_ @g\hédlss\dveﬁqrml (ﬁr{ﬂz) Zﬁr%}n%gﬁl%hél\/?dscéd etd

ro-acetic acl

(2RIMRy( MB@KINoY f@loB/ed (by betei)e (788519 1.80mmig)), ag] he rolmur@!W$
sti?reﬁ%t Fd%’m t]e'ﬁ%ergtur%%or( $hours. A further 0.5 equivalents of betaine

(0.45mmol, 162mg) was added and the mixture was stirred at room temperature for a

1) . 9d : 6-(4-EthoRy-

further hour. Mixture was partitioned between ethyl acetate (20ml) and water (20ml).
Organics were dried and evaporated then flash chromatographed over silica (10g
Combiflash cartridge, DCM to 1% methanol in DCM) to afford a white solid which
was mixture of N-1 and N-3 alkylated products. Mixture was flash chromatographed
over silica (10g Flashmaster cartridge, toluene to 20% ethyl acetate in toluene) to
afford 130mg of 1-(2-bromo-ethyl)-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-
imidazo[4,5-c]pyridine-4-carbonitrile as a white solid. 'H NMR (DMSO) & 8.80 (s, 1H),
8.74 (s, 1H), 8.48-8.39 (m, 2H), 7.44 (d, 1H), 4.88 (t, 2H), 4.29 (q, 2H), 4.05 (t, 2H),
1.40 (t, 3H).
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2H), 4.24 (g, 2H), 3.86 (t, 2H), 3.79-3.58 (m 2H),
3.24 (m 2H), 2.35-1 .95 (m_4H), 1.46 (t, 3H. V5 niz

Wa3d7osbt1l ) . of PCT/EP2007/050356

1 (2- D met hyl am no- et hyl ) - 6- (4-ethoxy-3-trifluoronethy
phenyl) 1 Himdazo [4,5-clpyridine-4-carbonitrile

JQ\(rmBleH carpbpifrl. 31 (s, 6H) 1.49 (t, 3H) VB iz 404.7

M
o E%B%gﬂne?m SRR TR R RS 5
C]pyrldlﬁd-%oarbnmtrhw(92p11geﬁ32|1)nmol) was dissolved in DMF (2ml) and
m%r{e@%en@qgéggéﬁ %Jdgg fhrﬁcr%&( org thgs t(e%n %C for 5
minui23 irf d,Srﬁij)mlcmV\%e( M]xt@él)/\gaslthlﬁtad@\qm rﬂéthano’ﬁ(ﬂrﬁl) éngl passed
thQZPZJ%h 2%9%&{(%@%%’ Eé] (_a?lgge(dsv{/ith%_lp/l ’me]fhaf'nsolié tat‘nm?’o'ma' tol\é%opg meg
of &-(@4et b XyeBetrifl GerormetHylphampt fr{d-mp tpdoiin -4 -y ke h$H1bkipindazo 4 5+
d 1
Ty B ARS8 RIET Prol LS (RBEBHBARSS LA, 787 (5
1H); ?ffS@ OtF); 1935%/591) @"%LO“(QE\Q/HP?&G@*ZM“"’)'%@? _(I{TEI’_HFQlSZlc(hEﬁVI),
=1L~ a -£l1- ri dine-4-carbonitrile

1@ Etué%{' M%T(/"?%‘f‘ﬁ? ML oot hyl - phenyl ) -1/ -/ - i mi dazo[ 4, 5

-c] pyridine-4-carbonitrile (500ng, 1.51 mol) was
Tf?eé%ém u?%dﬁsfl ﬁﬁjTB{a_%:l (A0 sd_ggo%mgrﬁ@ﬁ?nro%_pp (gdjsmgetﬁie
a@rc&bmatﬂ :)mmarudzrlt/ditaem tmptnfpara\m fsrtdvmmgacbramoundem

A f

|rmmob4t5 c]pemtilm-4foamnnttma'perature for a further 16

HHeP Gl 42 R 2 obueys g 8 ThE 2! B a5 E® € 2

4. E(vaparla,mm {that), RIsagh, 2ty d)mﬁt(bgHz)l,phmi(rm,vle{) 8uBi(na2iily0ps
ot AP BRTE 458pH M S 20mg of @ whi te sol i d. M xture was

9d: r6+(t1a&tad>>e/et3 -wifllbroatetied-phére)- t-E5Sethyiamin cseth /1§ 1 eisii dea sl esdc]-
vvith 2t her OmM) to afford 310ng of

nitrie pyl ) - 6- (4- et hoxy-3-trifl uoronethyl phenyl
1I—DNM1R (BDICTH) Gakz29-8,18-(01], PHJ,i7dn@; AHE AriRqdi 1H), S5ds 24), 4.20 (q,

d
208 O S B SRRy Bl RS B oty
9dt .623- K thoxy2H}rifludrof@etiivti-phamyl)- 1 -Q-éiaeﬁdle2\J‘H)81hv1|):15‘0inﬁidazof4,5-cl-
3H) . B\
iding-4= Qi =trifluoronethyl-phenyl)-1-(3-norpholin-4
1HNMRp(cm4))5 -8128-8-221tinc 2R [84 Bes, TH), 7.92 (s, 1H), 7.12 (d, 1H), 4.32 (t,

2H), 4.22 (q, 2H), 2.74 (t, 2H), 2.45 (m, 4H), 1.59-1.43 (m, 9H). MS m/z 444.5 (M+1).
9e: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-1-(2-pyrrolidin-1-yl-ethyl)-1H-imidazo[4,5-c]-
pyridine-4-carbonitrile, trifluoro-acetic acid salt

'H NMR (MeOH) & 8.57 (s, 1H), 8.51 (s, 1H), 8.39 (m, 2H), 7.30 (d, 1H), 4.88 (m,
2H), 4.24 (q, 2H), 3.86 (t, 2H), 3.79-3.58 (m, 2H), 3.24 (m, 2H), 2.35-1.95 (m, 4H),
1.46 (t, 3H). MS m/z 430.5 (M+1).

9f: 1-(2-Dimethylamino-ethyl}-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo

[4,5-c]pyridine-4-carbonitrile
"H NMR (CDCl3) 6 8.26-8.23 (m, 2H), 8.18 (s, 1H), 7.88 (s, 1H), 7.11 (d, 1H), 4.31 (,
2H), 4.21 (q, 2H), 2.75 (t, 2H), 2.31 (s, 6H), 1.49 (t, 3H). MS m/z 404.7 (M+1).
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1- (3-Brono- propyl)-6-(4- ethQ%y 3-trifluoronethyl-pheny
WO 20010881011 dazo[ 4, 5- c] pyri di he- 4- car boni tri | ePEEEP2007/050356

di ssolved in DMF (0.5m ) and norpholine (19ng,

0. 22rm0|) was added. The mixture was heat ed to 1200C

Jo‘r‘r'i S BhEAY

: oo s
M@M@MMammm a. Mxture was then
1 d t t u
YR BIPnRE o LA B8 R, ik B B 2T B g
2Hb)aé426 (oM 2Hh, 3.38i(mn2), Shlblondte, 2.8 {s; ath),dcta (htIH)DB8 m/z 447 .4
Mﬁ then organics were dried and evaporated to
ord
6 (4-ethoxy-3-trifluoronethyl-phenyl)-1-(3-norpholin-

r@Ryl )-21/-/-imdazo[ 4, 5-c] pyridi ne-4-carbonitril
EﬁAMbLEJ&%ﬁlte solid (8mg). 1H NVR (CDO3) d 8 25 (d.
; thivl-p 31 5 HimidFzol4

ouT: t 421 oH), 3. 71 AH)
J@@?ﬁ‘ﬁﬁﬁsﬁézﬁ (t. 2H), (2q08 (H)m 2H) (1m49(H2

3H). M5 ngm 460.6 (Mrl ) . Theyprocedure described in ZN

Exanpl e "O_akpove was_furt her ppI i ed, using the

appr opr Nat¥® g me el gt vesTS &> pNepaLie, mvlne
i =

=

cg hoxy- Jtrifluoro yl - ph yl)-1-(3- et/hy(l)
propyl)-1/-/-i mdazol/LOS- ci pyri{ine-4-carbonitrile 1H
NMR (CDCl 3) d 8.27 (d, 1H), 8. (s, 1H), 8.14 (s, (‘N
1H), 7.97 (s, 1H), 7.12 (d, 1H), 4.45 (t, 2H), 4.21 \)

A(ﬂ(3 gllEDmo 3roﬁ}l) %m‘r eﬁ@xy 3%nﬁ@or&%tk@l"ﬂhen§zt)ﬁ@-l Hldaz%H)Eo cl-

NB T Z 404. 7

mﬂﬁ[ﬂs_‘uaibmm@)pyl met hyl - ami no) propyl 1 6- (4- et hoxy- 3-t
rifl I 3 R -
1 - HETREO P BORTIh ireny bz priisggeroonie

(50@ngl BH1rimg!) avas(dissolvel in BHE @2qmal), 31lp|pmogropgn()lsNaslaq§ded

(3%?_")%,5, %érgiﬁjopzf,ollo%?by(z%%%T2%%@%%})7%?}1 the \;q)%e’l'm%%fs stirred
at(reom Sanpergtuee fof ﬁ]hoguH) A forteg O(hequivglentg oflipetaing (RfHmmek
1%@1@%@@?9%&%&% rhlef %gj?% vr}/g? rs],’illrre_zd (F\]t rog/m)terilperature for a further 16
hOU(ssMixtpeer\iv@ﬁ pariitiongid-hetvwgan othvl acetats (H0emb@hd veter (100ml).

ARE g@;@&r & SR A?%SM‘%‘J ert h‘aﬂv& éﬁgﬁ'g?%hgg%vgr%l(c% {409
CQrd |flqsm) Carbmdge), tQIpenQH)40°/4 e@yl fqptata ) tolugng)ﬂo@%gi $2Amg of a
Wfiﬁgs n’} § Iﬁ%b&%w %/lllt:ll)l’[ur)a?eoqglg{e&her?th%m re"suﬁlzg Jsohdﬂf\gaé Wasl%'& with
eteer((zomm@agsorgsﬂpmmqﬁar(amrnwprqma@m)etuoxy—s—triﬂuoromethyl—
phehyn-AXLiFdd-81475- 4oy dind s QB ohitthe s B A3EYolid. 'H NMR (DMSO) 5
8.30-8.22 (m, 2H), 8.18 (s, 1H), 7.98 (s, 1H), 7.13 (d, 1H), 4.56 (t, 2H), 4.23 (q, 2H),
3.48 (t, 2H), 2.48 (m, 2H), 1.50 (t, 3H).

B: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-1-(3-morpholin-4-yl-propyl)-1H-imidazo[4,5-

c]pyridine-4-carbonitrile

1-(3-Bromo-propyl)-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo[4,5-
c]pyridine-4-carbonitrile was dissolved in DMF (0.5ml} and morpholine (19mg,

0.22mmol) was added. The mixture was heated to 120°C in a Smith Creator
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4,5-clpyridine-4-carbonitrile 1H NVR (CDCI3) d 8. 36
(d, 1H), 8.20 (s, 1H), 8. 13 s, 1H), 7.97 (s, 1H),
wQ'202/08d9o1 1H), 4.43 (t, 2H) 4.21 (q, 2H), 2.4BCT/RP2007/050356
4H), 2.38 (t, 2H), 2.08 (m 2H), 1.80 (m 4H), 1.49

(t, 3H. Ms nmz 444.8 (M1 ) . 10f:

b PB4 bBSUchh h 050 e,

théd elbitervpithr 2Minmesh ahatia alvominia. Midlitd WhRhe CPEIBHPC udfged and

aceltpyhlpas b yndypea Jebrdgbys” Rbouitpgdalsbys Hlon was

madg b witl2 s@burfripjcapbdnatel edBaqied inBHPCMMSmMY, thed Bgdhics were
dr%w(aiﬂbtev%%g ed tP gfr;lorrc]io6 etho>f)33 glﬂtlﬂr n%enr&%( phgn*l) 1 ﬁ morpholln-

-ylhybp;phb‘rﬂ-yrh)iamMﬁ-q]mrdw carbonltrlle asa Whlte solid (8mgq). H NMR
[ r
bR R ETARE R 1 b PR BB B8 Gaipssez ¢
2H)H.2180.43H)( 8.71 1) 4H823%7 ((ARI)2. 267 (t32H), 8,081#) 2H3. 1549 (t3H).
2H), 3.1 1 (m 2H), 2.30 (m 2H), 1.48
M%t%ﬁéﬁ)%qwg’z (s, 9H). M5 nlz 446.4 (MW+1l). EXAMPLE 1lla
6- (4- Et hoxy-3-trifl uoromsthyl phenyl) - 2- (4- et hyl - pi pe
T e%é@eohr%blg%}ggé Car "I?_%B%\% \f&as further applied, using the
appr@ivlate aneeveriva@ives.- teuomnaye Betfolidwingpeameaumgb- phenyl ) - 1
/-/-imdazo[ 4,5-clpyridine-4- carbonitrile
3, 4- D am no- 6 (4 ethoxy 3- trlfluororrethyl phenyl ) - pyri
I: B4 Etheyabiflue phery/l ‘ io-RIioeY bil Médidano(4,5-
n om) and ytterblumtrlflate(38rrg

4E£Hb fighe 2-chloro-1, 1 ,1-triethoxyethane (

1H1N|&43qCEE3|a3§r&327) (O\NéHé Gedled! H)FI$e14n€5xﬂd) €. 93/6(5 Hédatr da (d.01H),

4£§ ts%'ﬁ Q%r(glr%ﬁ’)f 2.6 ?# 4hy, 2168 ni}%@o’f §6 )"qelfo(gfﬁ‘wcﬂg

métr@4vva(t|\@r1)( 100n1) and orgam CS were dr| ed t hen

) [ 1] 9(¥% tflﬁ’ﬁlc_g?rﬂef?ﬁlrl@g 5)
1fd}fm|dazo[4 5- c]pvrldlne-4 carbonltrlle
I f | I
R RERTE DAY B o B 1, e o TR L BB 1w,

4.86 GweH)E 8121d g, 2H), RIGR ({, Dﬁﬁ;@ 421(08 24lY,-28073@n, (QfH) BHP (t, $H)4:D 91
(n{ O|H)]%%S (M ﬂ?@ﬁo (’%F%E,U iﬂszﬁ;/éﬂm §t&/|+1)1 38 (t, 3H. M5

124

c

41 r]b .Erhy') /- -
ri di ne-4-carbonitrile
1H NMR(CDCI3)6826(d 1H), 8.20 (s, 1H), 8.15 (s, 1H), 7.92 (s, 1H), 7.12 (d, 1H),

4.40 (t, 2H), 4.21 (q, 2H), 2.37-2.25 (m, 4H), 2.20 (t, 2H), 2.05 (m, 2H), 1.67-1.40 (m,
9H). MS m/z 459.0 (M+1).
10e: 6-(4-Ethoxy-3-trifluoromethyl-phenvyl)-1-(3-pyrrolidin-1-yl-propyl}-1H-

imidazol[4,5-c]pyridine-4-carbonitrile

'H NMR (CDCl3) & 8.36 (d, 1H), 8.20 (s, 1H), 8.13 (s, 1H), 7.97 (s, 1H), 7.12 (d, 1H),
4.43 (t, 2H), 4.21 (q, 2H), 2.45 (m, 4H), 2.38 (t, 2H), 2.08 (m, 2H), 1.80 (m, 4H), 1.49
(t, 3H). MS m/z 444.8 (M+1).

10f: 1-(3-Dimethylamino-propyl)-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo-

[4,5-c]pyridine-4-carbonitrile
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2- Chl or onet hyl - 6- (4- et hoxy-3-trifluoronethyl-phenyl)-1
[-/-imdazo[4,5- c]pyridine-4-carbonitrile (20ng,

w@2058smm01 ) was di ssol ved | and N-net hyl PCT/EP2007/050356

pi perazine (26ng, 0.26mvl) was added. The m xture was
heated to 12C0C for five m'nutes in a Smth Creator

I3
HREEIGRED ' YR sk S b MRS Uil @
4 4 hite2HY), Ardegant h 226t hamon, e(rsmz P5t(meBHE NASE M)t MS2iviz 418.6
(M"re] hanol i ¢ anmoni a. Met hanol i ¢ anmoni a was renovedby

evaporation under reduced pressure then m xture was
1Qur: d g 3HRH-Gupnannino-ecbryb-6afdf eihoky8iryiflopromethyl-phenyl)-1H-imidazo-

[4% é]évr%ﬁrﬂzoﬁf%ar%phﬁdlé lcléﬂ{p%m?& Q¥ hnﬂHBr%”é’éel.c %e.&‘éaf?ﬂ hyl - pi pe

—yrmett

1mn+MRm\mo[64$ 53 a] YD 8146, 4HE B 3fom RH), 17630, BHWMIETA(L, 2H),

13614 20 0R 100, 5By, By Aoy g
M. 8H), 2.38 (s, 3H), 1.45 (t, 3H). M5 nlz 445.5 (M1l
) . The procedure described in Exanple 1J. above was

further applied, using the appropriate am ne
EMMPhEtjlees to pr epare the fol |l owing conpounds: 11b:

[4 5EIpiviei:Catporitile 31- 8. 26 (m 3, 7.28 (d, 1H), 4.66

s, 2H), 4.23 {@cHéhlk 335(m 1H), 2.25-2.22 (m

’ [\/59%'\]1 9(2( fﬂ]Meal‘h]jl) Clq5 (mN I\,Jeh_qolplper;z'lngs 1 Z@N(m
4 . g

pyri di ne- 4- cardhoni
827822m H%]815 (s, 1H), 7.26 (d, 1H), 4.30 .
A(Z:Chbammethvlﬁ}w ethoy-§-triftaorpmetiayl-phegyl)-1H- mldazoM 2tglpyrigine-4-
gmtﬁ 4.4 (Ml). 11d:
hoxy-3-tri fl uoronet hyl - phenyl ) -2-[ (3- phenyl -pro
py| ahf-higmimetofethaxy-3- trlfIuoromethyl-phenyI)—pyridine-2-carbonitri|e (1g,

T N L
mmoggng@ chicmp 1,81 z@tmqnyemlalyle (P8&s 9(&mmgl|)-|yveregaq_d43d( pe mixture
w%'%eft%i ﬁ) \§I/L'ix o@'al?ht'vﬁ fﬁjré vgﬁ eili L)nge ﬂ—:%ﬁced pressure,

3-trifluoronet
partqt[p@géb@bmn@ﬂwl ﬁ@Qtﬁtﬂ (1Q0ml) and water (1 OOmI) and organics were

B e R T L S
withgDCIYHPOMY to affgrigh 492, of 2-@rorpmethyHh-(4-ethpry-3-tdiofemethyl-
pHE) -1 2id 284, R Ebyridingt2-caFbonitfil as Mgt BroftAGoffd. ( MNNIR
(DMSO) 6 8.47-8.33 (m, 3H), 7.41 (d, 1H), 5.05 (s, 2H), 4.26 (q, 2H), 1.38 (t, 3H). MS
m/z 381.1 (M+1).

B: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-2-(4-methyl-piperazin-1-ylmethyl}-1H-

imidazo[4,5-c]pyridine-4-carbonitrile
2-Chloromethyl-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo[4,5-
c]pyridine-4-carbonitrile (20mg, 0.053mmol) was dissolved in DMF and N-methyl

piperazine (26mg, 0.26mmol) was added. The mixture was heated to 120°C for five
minutes in a Smith Creator microwave. Mixture was diluted with methanol (4ml}) and
loaded onto an SCX cartridge. Cartridge was washed three times with methanol

(5ml) then eluted with 2M methanolic ammonia. Methanolic ammonia was removed
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11f:

2- (Benzyl am no- net hyl ) - 6- (4- et hoxy-3-trifluoronethyl-p
wewyloyo1dr - / - i m dazo[ 4, 5- ci%ﬂ/ri di ne- 4- car boni pCT/ER2001050356

NVR (MeOH) d 8.31-8.25 (m 3H), 7.59-7.49 (m 5H),

7.28 (d, 1H), 4.64 (s, 2H), 4.49 (s, 2H), 4.23 (q,

oy leotidy ubdes riicep el o mbiitad rep G putiieato
aftordrBinigyoif B-(4/ettioxiy+3+tdtizaye mpthy bpleshy 2@ methil- mmb&]mﬁ)ﬂmb@yl)—
A Sl S Sl o 5oy S
8.204m, 2H)}48.18t(s, 1B3H) 7. 26/, D), 488 (@ 2HWA93 (s, i 2.67 (m, 8H), 2.38
63|g 15%3;»@@%%% H?%Qﬂﬁwyl phenyl ) -2-[(2-hvdr oxy- et

|mdazo[4 5-clpyridi ne-4-carbonit ple 1H NVR (MeOH) d

i 38 g odbh el (odtd wad e piBilusify 72,
appteprié@6arbing Mefivatives,lto pyepare the following compounds:

6- (4- Et hoxy-3-trifl uoronethyl - phenyl)-2-(2-am no-1
1 di met hyI 2- oxo et hyI am norret hyI )

. g,g,%mg(m 3H)729(d 1H)463(s
‘—%—&—@% 1.75 (s. 6H), 1.45 (t. 3H. M 'z
THIMIVIRAMeMH) 8 8.31-8G36 (m, 3H), 7.28 (d, 1H), 4.66 (s, 2H), 4.23 (g, 2H), 3.35

(nf, 1%% %&’5%?3’(%35&?9'% 'i“é%ﬁ éﬁ&qtﬁo@’ngntf bk ‘é%é%"%ﬁ}?%s

‘A-Carbontitr
m/lZHMWM*ME)OI—I) d 8.30-8.25 (m 3|—|) 7.27 (d, 1H), 4.73

_3;3 (B Bthod: 2 nr%h'?w pierRH 2(@ 2]2'1}|flu0;|ro%§nvq§m|ng’)'_pnethvﬂ 1H-

402, 4

layl ) - 6 (4 ethoxy 3-trifluorometh

Iftisgpidl5-clBigjhexdicarboitl
AR 2L A2 AR 15 (% T TGS, Al 20 20422

(08212838720, Zth), 128)(1, 381).18S (wz 444 (MFI1R7 (d, 1H), 4.22
_1%{56 (ﬂ'@thm&v fﬁlfl@&’on%ltﬂvl pter’?-4fi3-pRERy1-pMRyErfind) i1 4-

lenet hyl - phenyl ) - 2- mor phol i n- 4-yl

M&MM@M
UL 530 oo AR o

3. mm 214)22 7@@ 2biH)2. 143(@@%()31 4a|a) 3H3B l\@_n(/msmmlvlm 68
(4! i 1 ) im.

lwwp%&cmeQmmé+cBr®mttv ile
r
R £ SIS £ RN, U6 < R &4'9%4‘9
(6 261), 3.89 (nll-BH) 3.77-3.69 (m, 4H), 2.26 (m, 2H), 1.45 (t, 3H). MS m/z 446.4
(M+1).
11f: 2-(Benzylamino-methyl)-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo[4,5-

clpyridine-4-carbonitrile

'H NMR (MeOH) & 8.31-8.25 (m, 3H), 7.59-7.49 (m, 5H), 7.28 (d, 1H), 4.64 (s, 2H),
4.49 (s, 2H), 4.23 (q, 2H), 1.45 (t, 3H). MS m/z 452.1 (M+1).

11g: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-2-(phenethylamino-methyl}-1H-imidazo-

[4,5-c]pyridine-4-carbonitrile
"H NMR (MeOH) & 8.33-8.25 (m, 3H), 7.40-7.26 (m, 6H), 4.69 (s, 2H), 4.23 (q, 2H),
3.54 (t, 2H), 3.14 (1, 2H), 1.45 (t, 3H). MS m/z 466.3 (M+1).
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4.80 (s, 2H), 4.23 (q, 2H), 3.67 (m 4H), 3.55 (m
4H), 1.45 (t, 3H). MS nfz 507.3 (M+l). 11n :

WG 20408 hoxy- 3-tri f uororreth%/]i phenyl ) - 2-{[ ( pyPCTEP2087/§50356
| met hyl ) - am nol- net hyl) -
1/-/-im dazo[4 5- clpyrl d| ne-4-carbonit ple 1H NVR

umacmzom@ clurdae- 4$art2>lﬂjtrlle4 23 (m 2H)' 1,45 (t 3H . NE

@?fﬂa@éﬁ* G Babiar (LK), 729 (0, THLA TS o1 26D A23E3H) 92
(n, r2Hf),| Lbt crmezwvyn Ap e 8. )I\AS m/z 406 5 (|v|+1)
_% _ERc @39kt é'tWIrdh%WI?QﬂQ%ﬁﬂPc?W du?l ﬁy%g!é)%hvlamino-

memvl)wmia(zsi_&ﬂpwnmnﬂ&, 3. 37 (m 2H), 3.31
1I—§IQR/IR2(§D€OI-?) 3530885 31, A% (d 113 63 (Eofl] 2 £33, 31, Wik
(866f6)41}2_115l(b>8171-)3\48rm/f|46166dwbﬂhyl phenyl)-2-(4-pyridin-4-y
—d|1 PCRED arhinG GRSl : - 1 H=ji
[48%-Clovrlimed-catbopile 8. 20 (s. 1H), 8.16 (d, 2H), 7.28
1H(IQMR](Ege'Oi-§82§ §%252(E3 3H§ 72%7€q%9|§(4”/3 %E'&m %%’32@ ﬁﬁf

(M), 1H).I1L46 (t, 3H), 0.98 (m, 4H). MS m/z 402.4 (M+1),

_1% o4irt BERiMmd %&W%f@@ﬁ&v 3-RRES etrfi-bhy B H-fhifas

ctiylr almno)-1metnyl 1-
di ne- 4 carbonlt ple 1H NMR (MeCH) d

[4i5nd]piridiried4-Barbopiirile
rﬁgﬁf-‘a (&;Bo@”%s]z% 832102(&} %ﬁ)f(e{ﬂ %H)l Hf? 2172@( g%) 24> %4%?% 145

(t:8H§o1 B0 (s, 2H)., M&nza/54084(l3'll-ﬂ)1) VS n12 467. 4 (Mkl ) .

ifrid A st| rring suspension of

H“%ﬁﬁ‘ @%&m 28 820, B HE R LB E 2L 2P osley
2H), 38148IWQH) &.a34(meiH), ‘aﬂa&l(’tp3i‘c|)aﬁ/lE‘zsln‘lazn4?zi’aﬂr fdhbt e (2 084,
@Z 61(4'@1 )(V brfrlfmforﬁétﬁwL)heW‘?ZCaEﬂ%ﬁéﬁ\ﬁ%lp\@ré% 'i” rﬁé}g\ﬂWH

f ore ll(:‘ dUUI LT OIr Ol pdl I adl ulm
% hedyrhfiooiibi ne (582ng, 0.50mmol ). The

1 " |
5 R A, 8 P52y G Lt o
4. 9@@ QHD 142, 2H), (ﬁ,@h(r@ﬂH)t 35af, ¢dhd &dt(t 3HedB e 2810.8.

? resi dual brown oil was columed on silica ge
us ng d|chloronEthane as_eluant to glve t he t|tIe

1/—§lr1?ﬁaa£0744518']_l9w|d§|247ca(rgon|t]r|’ 7. 81(d 1H) h 72 (t

.05
Hi NMR(MeOH)6868 (d 1H), 8.31-8.24 (m, 3H), 7.92 (t, 1H), 7.53 (dd, 1H), 7.46

(m, 1H), 7.28 (d, 1H), 4.76 (s, 2H), 4.65 (s, 2H), 4.23 (m, 2H), 1.45 (t, 3H). MS m/z
453.3 (M+1).
110: 2-[(2-Dimethylamino-ethylamino)-methyl]-6-(4-ethoxy-3-trifluoromethyl-phenyl)-

1H-imidazo[4,5-c]pyridine-4-carbonitrile

'H NMR (MeOH) & 8.33-8.25 (m, 2H), 8.22 (s, 1H), 7.28 (d, 1H), 4.38 (s, 2H), 4.23
(g, 2H), 3.37 (m, 2H), 3.31 (m, 2H), 3.02 (s, 6H), 1.45 (1, 3H). MS m/z 433.5 (M+1).
11p: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-2-(4-pyridin-4-yl-piperazin-1-ylmethyl}-1H-

imidazo[4,5-c]pyridine-4-carbonitrile
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B:
3,4-Diam no-6-(3-(trifluoranethyl)phenyl)-pyridine-2-c
w@edonstipi | To a stirring suﬁenm on of PCT/EP2007/050356

4-am no-3-nitro-6-(3-trifluoronethyl-phenyl)-
pyri di ne-2-carbonitrile (300ng, 0.97mol) in ethyl

SERIVRD AR A G0 PR Xl AN WS 2
(d(bla\] M@ 2@, 41, B19@eB.8@ (m.coth 3. Q?q(mrﬁtlpﬂéSf(bBI-n s

@;1 n m xture was filtered through celite and
con entrated in vacuo to glve the title conpound as a

(s AH) 804 (d. ] I,|7C58 7.65 (m 2H), 7.18 (s,
1I—BI>JI(/IR-(t\/te|CIH)lﬁo$.64T(mh8H}, BiSar/2g (rh/3H), Bt dmz 2FIf 7R8cUpyir), €77

N§~ 4~ Car int Righer
P B 6 BT 2 G SRS gy 4674 ()
pdi ne-2-carbonitrile (120ny, 0.43nmmpl) was suspended
tenitrile (5m) and the vessel was purged wth
E*RMrﬁggegr Ytterbiumtriflate (5ng, 0.009mmol) and
trlcg\rhyl orthoformate (ZNl4ni, 1.29 mol) wer
th\(fbresultl g\ SME] [
r f X fPor—1-houf! i on mxturg condentlr at ed
C, to giwve NHQpound Fas w Sid] i d
1 16ng). 1H NMR d 8.55 (s, 1
(m 3H), 7.71-7.76 m2H) I\/Sn122889(M+1) D:
1- Et hyl - 6- (3 trlfQ’\Uoromst hyl - phenyl)-1§
/-1-imdagz
stirring P
6- (3-triFfl s phenyl ) - EH-1 , - c] pyridine
- 4-carboni le (50ng, O.17mmol )N acetonitrile

(1rr1) was added cesium carbonate (62 0. 19mmol ) and
A;j HREh3nErocG-ChitrifluaomethyhinhenyiFpwidines 1carh®nltwiuspens| on

was ﬁ%ilﬁlﬁ&gu%}eln&%ﬁ%‘fh%ﬁﬁﬁd éIcHFo?o QYﬁFd‘bygmne B@?‘%hlﬁﬂe (1.0g,

m xt ure was di chl or onet hane (

5.0dmeel)( Stirijucsermetyriansbarenio agid (41 48pe: §4a1M@) and potas-

su?rﬂ@a%ﬂﬁf%g&@%{;eﬂi ﬂrﬂm\éﬁ}W‘PHFB@@hﬁi%E d@ %&8 with nith&@n before
triturate h and  resul gégrempltate

theuagdifipn Pfd?%'ad'aﬁ‘detﬂﬁ‘f@fjph%‘y hogPhines(562MDe meSindhas a
reQ@! iy ¥L§gbﬁ%§%§b ﬂe&t@[ﬁ) 1500 f%ﬁ%%mg%@ (ﬁ@at@?’ mlcro-

wqweﬁ{h@ fﬁacgqq) mlmurgg\za@ fgtgre\ddhroggg celite gpd gon@gtr(ﬂed n:gygcuo

Tﬂ\ﬁe%éalﬂgqu)oﬁ %ébolumh%m\!ﬁ@el usin dlchloromethane as eluant to
-(4-Et oxy-3tr|fluororreth§00 )enyl 2-(pyridin-3-yla
mg

QlYﬁ ﬁr@@ gpmpound as 2 welpawesiid (

1HFNRME€ N BST. b-£5 &Oﬁ‘H r8'i7e(dA1I5|?|7L§1' @n19§, 7.72 ¢, 1H), 7.63 (
-chloronethyll oxy | 'uor onet hyl'- phenyl ) -
] 8f6-(8-(tifly gtk |-Ryridinerd- raanbranltrd>0ng

O Omllr}mg ghépce‘f’i@lroﬁfblf Xla‘?ﬁlmb@fﬂd"g (8-€fuBromethyl-phenyl)-
pyridine-2-carbonitrile (300mg, 0.97mmol) in ethyl acetate (80ml) was added 10%

3

S, H).

palladium on carbon (wet) (300mg, 2.82mmol). The vessel was purged with
hydrogen (balloon) and stirred at room temperature for 1.5hrs. Reaction mixture was
filtered through celite and concentrated in vacuo to give the titte compound as a dark
orange solid (240mg, 89%). 1TH NMR (MeOD): & 8.15 (s, 1H), 8.04 (d, 1H), 7.58-7.65
(m, 2H), 7.18 (s, 1H). MS m/z 279.3 (M+1).
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uL, 0. 16nmmol ) and 3-am nopyridine (9.8ng, 0.1 mol)
di met hyl sul f oxi de (500m ) s heated in the Creator
wor@ros|aye at 1200C for 5m . es. The m xt ur eP@EEP2007/050356
filtered and purified by preparative HPLC to afford
the title conpound. 1H NVR (MeOH) d 8.3-8.2 (m 5H),
[ HE rbng)rlle §3r éq
desc3, 4Mnabf§5d(@ mﬂmrbmethblbwhmpryedjne-asuartg)nttnle (120mg,
0. ?ﬁﬁfﬂ% nvgéscso n‘gfarqc?eéﬂﬁ 'g%t%hlltr}fee (Q'E}mls O PHERRLS| RI\E\% purged with
nigedes- Etterbivyn Biflatel (Bngod @ﬁ%mhpl)-qnhém'qthyloﬂh()fpynate (214pl, 1.29

mfilh Bickq KB SOIRE Doulindcrondd WlBE i was negted gt rgfipgfor |

haBir. Regctipn BHture. vaB C(odperltra)ted iB.M@0uq to, giveHheitlg @ohdouric-hs a

ve oﬁé f (11§E&;) K}[gpﬁlylﬁ ('y%ﬁ'%)- ?'88% (%S%)Z‘é')%-éfmz(’m(ﬁﬁ), #7776

(M. 2H). M [z 28a8dMB-1{.4- et hoxy- 3-tri f| uor omet hyl - phenyl ) -

.( MeCH) a dtlrsn@Solatlcerof(Gﬂ3-1Bﬂ1)or@msmy(-mergl-)m Haimi@azogt, 5-21dyridine-
4-%_@5%&’9 n95z%ﬁ?£8§{1gﬁ'[nnﬁ)liﬁ%c§%i:tég')(1 i) As Glde S Esivhn 28robRate

(6BmE40.ELiM0I0Y)- asldtiwddelthmedﬂr@tlrﬂ/ﬂ SpmehyThe @s(iling Raspensidan@s

stlrrjeg at io]orry {eg:ﬁ)ﬁlegé_(theeco;&l/regh | t rl@%c?grim )f\tlms ﬁ\%&ged with dichloro-
methaie Eﬁrﬂﬁamdwva@FﬂSrﬂ) 2nd filtsred tyough40hy(diophbillc frit @ dogeen-

trﬁ%in. vé‘c%%{_ Fgesssidu%ggr:anée g}ﬁwcaé 'tritgr'ied]wi?fﬁetplér (Sﬁm)anlg@egﬁlt%ng

preeipitet¢ fapifiieret yhddiied tegivg the-tlle scropwpipasa ipalelyelidwsolidy

r u I
(At 0 RRODP R e (UBRRERANL 11, 8.46 (5, 1), 841 (9. )T 7
7. RV | MBOHY6 et 31 (311.28), 21557( P 1 2HBHE MO M(z317AMF1R8 (d,
1H) 4.23 (g, 2H), 4.07 (s, 2H) 3.78 (t, 2H) 3.52 (t,
2H) 3.42-3.35 (m 4H) 2.98 (m 8H) 1.46 (t, 3H M mz
EXAWPRE(13a1 ) 13f:
6- @f éfhog BQWuogorﬁéth{lll dﬁ%h%ﬁt(mﬂd"rpg ?/% Aoraeth% Q;I' QYQ%EQ[)&YS

clilyl )-o-0X0-plrperazim-1 -ylhietiyl 1-
clgyridine+frcarbenifrde 5- c1py pdi ne- 4- car bonitrile 1H NMR

(MeOH) d 8.31-8.24 (m 2) 8.18 (s, 1H) 7.28 (d, 1H

4.23 (g, 2H) 4.16 (s, 2H) 3,74 (t, 21 1)3 61 (t, 2H)

3.54 (t, 2H) 3.47 (s, @ \5)_\( 1.46 (tm 3H) M

mz 489.4 (m+l1r3. 13g: @
6- (4- Et hoxy- 3- tr|rorrethyl pHen L Y-2-(3,3,4-trinmeth
yl - pi perazin- Igoyheethyl ) -1 H

-im dazo£4 5-clpyridine-4-carbonitrile
A solution of 2-chloromethyl-6-(4-ethoxy-3- trlfluoromethyl phenyl)-1H-imi-

dazo[4,5,c]pyridine-4-carbonitrile (20mg, 0.052mmol), diisoproplylethylamine (28.4
uL,0.16mmol) and 3-aminopyridine (39.8mg, 0.1mmol) dimethylsulfoxide (500uL) was
heated in the Creator microwave at 120°C for 5minutes. The mixture was filtered and
purified by preparative HPLC to afford the title compound. "H NMR (MeOH) & 8.3-8.2
(m, 5H), 7.76-7.74 (m, 2H), 7.27 (d, 1H), 6.07 (s, 2H) 4.23 (q, 2H) 1.45 (t, 3H) MS
m/z 439.1 (m+1).

The procedure described above was further applied, using the appropriate amine

derivatives, to prepare the following compounds:
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1H NMR (MeOH) d 8.27 (s, 1H), 8.25 (d, 1h) 8.16 (s,
1H) 7.24 (d, 1h) 4.23 (q, 23»—% 3.99 (s, 2H) 3.41-3.35
w@ bovy/o@ip1 3. 19-3. 10 (bm 1H) 98-2.0 (bm 1H)PQI/BR200%050356
3H) 2.69-2.59 (bm 1H) 2.57-2.48 (bm 1h) 1.50-1 .40
(m 9H M5 mz 473.5 (mtl ) 13h:

_3(5&'_'{ [ 5;5_46%6 Ay ﬂmrélﬂé‘iﬁwbﬁen%maw?m TR ha AP 3R z0-

(4- CLTIOXY uor OITet

L@ﬂfdnwloﬁne14~camDMrd@zo[ 4 5 clpyri d| ne 4-carbonitrile 1H

W%(W)ﬁS %gbsgg%rggisr(l% QEDFQ 28, {36 %, iﬁ;l)’ 2030814 922

1"()n7i 0Ue) 118). 5383 (35 30),(434 @ipHL1.46 ( BH) Mﬂ)mmaﬁt(mﬂr% 6

vlreeﬂwﬂYanmq:}@rtfag)rmemalvdzsmﬁbmwhlme 1/-/-im dazo[4 5 clpy

PR facAL Bop ety By RONE M, A3 gszmg%zggu gﬂzg%-

2.96 (m24H)) B4 65, (3H 1260 9HHIUS 22 (B0 (BHY) 3. 15-2. 6 (bm

_%f'% _--- h&i_- Ao

rbonitrlgl net hyl 1-

Ww&“&@ﬁ@% Lol g B2 s Y Q%%@%%WO ®
2H)d4.15Kp, 2H) A48 @, 3PS 4‘1/2)53’(9 (m2H-D 3.7 (t, 2H) 3.7-3.4
—ji(veﬁ@_m i@%@efév%nﬁéo )QHU‘) 3633!)0 pqpes?gzng mvlr‘agpnvljr 6%9 emoxv%'-_prifluoro-

L

J.JK

affoniidle onet hyl - phenyl ) - 1/

N S g ) MR BT by
2H, 278 (4, 2HIF.52 &, 2) Gs42-3.85 (M7 421 298 (MHBHU12® CRBHRMS m/z

5@%@"@ 2H) 4.02 (m 1H) 3.89 (s, 2H) 3.44 (bs, 4H
s, 4H 1.46 (t, 3H) 1. 18 (d, 6H) M5 nfz 530.3
13fn@-(4-] EthpzSL 3- trlfluoromethvl phenyl)-2-[4-(2-hydroxy-ethyl)-3-oxo-piperazin-1-yl-

t 5t Al henyl ) - 2-[ 4- ( 2- hvdr oxy-
"HHNMIR @M{IM@ 8-3d1H 94 (i 2id) 318 ds,bidhi 4.28 [de THH ANNR o REIDHN16 (s,

24,574 Ap S PR o ar &, 200 56 2y 1 el Sy s vz
48%hmA0H) 1.46 (t, 3H) MS mz 475.5 (m+l ) 13m

15 el & RR | m‘lhéﬂ%{é?nﬁbﬂéﬁ‘nh) P4 SR Eh R RBL AN VimBity B 1.4

LTIOXY-S-1TT1TTUOr OmnmetT

itije5- c1pyri di ne-4-carbonitrile 1H

_rmdemmi_cimﬂd_ﬂﬂ_cmmgs

VDN ) 2, . S8 & 7 00 1y B A o 43 2
3.9 08 2HN 3.8Hp.32. (B0, @t) 3319-3. 104I6m(t1H) zmﬁ-mmzmhz%sz (s, 3H)
2 68%%59) (bm, 1H) 2.57-2.48 (bm, 1h) 1.50-1.40 (m, 9H) MS m/z 473.5 (m+1)

13h: 2-{[(5-Dimethylaminomethyl-furan-2-ylmethyl)-amino]-methyl}-6-(4-ethoxy-3-tri-

fluoromethyl-phenvl}-1H-imidazo[4,5-c]pyridine-4-carbonitrile

'H NMR (MeOH) & 8.36-8.28 (m, 3H) 7.29 (d, 2H), 7.05 (d, 1H) 6.73 (d, 1H) 5.00 (s,
2H) 4.98 (s, 2H) 4.27-4.22 (m, 4H) 3.34-3.30 (m, 6H) 1.46 (i, 3H) MS m/z 499.6
(m+1).

13i: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-2-[4-(2-methoxy-ethyl)-piperazin-1-yI-

methyl]-1H-imidazo[4,5-c]pyridine-4-carbonitrile
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13n:

6- (4- Et hoxy-3-trifl uoronet hayé phenyl ) -2-(4-isopropyl -p
WO pwragiiat 1-yl net hyl )-1/-/- PCT/EP2007/050356

i m dazo[ 4, 5-clpyri di ne-4-carbonit ple 1H NVR (MeOH) d

8.26 (s, 1H) 8.21 (d, 1H) 814(s 1H) 7.25 (d, 1H)

o oA AP g . il
4.0/ (s112H)4%34 B, @h) B.65-3.3¢bm, 8H) 3.15- 36 (bm, 4H) 1.46 (t, 3H) MS m/z

48§)ﬁén Eyhoxy-3-trifluoromethyl - phenyl)-2-(4-nmethyl-[1
az)epan 1 yI met hyI )-1 Hm dazo[
o b L :

1H) 4.26-4. 21

.28 (d,
: . (t,(2H) 3.00 (t, 2H
'HONBIR (meoraH; 8281® (1hh) 825) (d11Hl(88(116 (s3H)1) RB7ritiz1459.26 (g, 2H)
4é5’§s12ﬁ§3PHian§§7%t{‘ 4514':%%% (;bﬂﬂ%‘kﬁwgeo(‘ﬂr?%))136E13H)
MS/m/Z4B&15c(an-d 4, 5-clpyri di ne- 4 carbonit ple 1H NI\/R
( ) .

. s . ' . i ( X
Ht H‘qql\ﬁ’%fis‘%@s”(s“mi Q‘%'ﬂé{' ?H) At 'FIQ)X)'? 23f(tdIr HM 4ORqEBH)
4.08 (57 2HiA d2Z o1, 4 HH 3 Rdy.r3H)i Ired dscaldbd A9 (s, HH) 11 46NIVRH) 1.18 (d,

6@%97@3@3&5‘?) 25 (m 3H) 7.40 (d, 1H 4.26 (q, 2H

18 (m 4H) 3.08 (m 4H) 1.36 (g, 3H
AWNS m ZABEME@LMME}MWI) -2-[4-(2-hydroxy-ethyl)-piperazin-1-yl-

%henyl) 2- (3-norpholin-4
WNWGW%}&S%(BOWHISQB@NH) 8.16 (s, 1H), 7.24 (d, 1H)423 (q 2H)

f
SRS SR LT RTEDSIPs ly

13mh] ori d={I(2- Dlmethvlamlno ethvl) methyl-amino]-methyl}-6-(4-ethoxy- 3 trlfluoro-
méth RN 4 Rie-A-Ldohli@r omet hyl - phenyl) - 1

=T T Udazof 4, - nitrile (100ny
1|‘ONMQH)&5@ 30’ (Sphblhﬁl%ﬁh(ds@HD B2i (N, aAdeV &Ai(tr ﬂH'|b4\2/ér(Q 2H)
ol | r
4. ﬁ‘??st %ﬁé%\%ggp ngﬁcen r a%Hgﬁ tﬁ)trﬁugé“{t 3 )*}v?§ n?/?%# 7.8 1)
ﬁ]_veﬁ = ‘ ', 2nf zscmwp\&-p(miazwm-vlmethvl) 1H-

,n@da(zégélql[;ﬁ;d”pé Qggg%é A ?nl@ (4 et hoxy- 3-tri fl uor onet hyl - ph

clpyridine- 4-carbonitrile A
"HeMR (MOl & 8.26 (s, 1H)821 (d, 1H) 8.14 (s, 1H) 7.25 (d, 1H) 4.22 (q, 2H)

4y B g N Sa bl O PP AR SEdieds
mawm&wqwmma@ mﬂ1)26mml ), chl oroacetal dehyde

130: 6-(4-Ethoxy-3-trifluoromethyl-phenyl}-2-(4-methyl-[1,4]diazepan-1-yImethyl)-1H-
imidazo[4,5-c]pyridine-4-carbonitrile

'H NMR (MeOH) & 8.29 (s, 1H) 8.25 (d, 1H) 8.19 (s, 1H) 7.28 (d, 1H) 4.26-4.21 (m,
4H) 3.53-3.46 (bm, 4H) 3.19 (t, 2H) 3.00 (t, 2H) 2.97 (s, 3H) 2.13 (m, 2H) 1.46 (t, 3H)
MS m/z 459.6 (m+1)

13p: 6-(4-Ethoxy-3-trifluoromethyl-phenyl)-2-(1-oxo-1A*-thiomorpholin-4-ylimethyl)-

1H-imidazo[4,5-c]pyridine-4-carbonitrile
"H NMR (MeOH) & 8.28-8.24 (m, 2H), 8.17 (s, 1H) 7.28 (d, 2H) 4.23 (q, 3H) 3.48-
3.36 (m, 2H) 3.20-3.00 (m, 6H) 1.46 (t, 3H) MS m/z 464.3 (m+1)
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20

(50%in water) (32.6ng, 0.41 nmmol) and

1, 8-di azabi cycl o[ 5. 4. 0Jundec- 7-ene (62.4ng, 0.41
worebpsaas di ssolved in a 1: m xture of THF: BCTEPZIN7/050356

(4m ) atroomtenperature overnight. The m xture was

concentrated and purified on prepa rative HPLC to

ford t |
1k 0T E iyl

phenly b3 HeipédazbA- 3L loy rHdime - d-a:adsonltrlle

b n ' f
A RO LSedaE PR 1501E A SBU oM Bt 5,23
4309 (nl/4H)-1.36micd adp W, iB/zcA80VE (naté Ne- 4- car bonitril e
(23ng, 0.05nmmmol), norpholine (16.1 ng, 0.15 nmol) in
DMSO (50QuL) was heated to 12Q0C for 5 m nutes. The
EX]AMPLLELans purl fi ed using ion exchange chr omat ogr aphy
, \

61pwld4rt§a|=4}parﬂbbnln_ﬂ_/ -im dazo[ 4, 5-
ci pyri di ne- 4ggarbonitrile To a flask cgntaining a

sol uti on of %—\
NC

6- (4- et hoxy‘r:%\ ri.f | uor éfret hyl - phenyl
mor pholi-n-4-yb=pr openyiwenl/ - /~9-mi-dazof 4 pyra.di ne-4
@ added" /Pd/C

ile (16ng) i et hanol
(5myy and the vessel purged w ydrogen. The nmixture

was stirred for 1h before filtration and purification
by preparatice HPLC to afford the title conpound 1H
NVR (MeOH) d 8.32<8.25 (m 2H) 8.17 (s, 1H) 7§O(d

.20 3. ! . . 2H)
o (t, 2+ 3.2 ) 2. 40 2k 1.45 m
ﬂiuz 460. T-°Cmrt EXAM DMSO

HE( (4- <6-(3-(trifl
gtgagogneg%o) yI) 1 Hlmdazo[gzrqrO ind T (st &j

4,5-clpyridine-4-carbonitrile 2,2,2-trifluoroacetate A
2-(chloronethyl)-6-(3-(trifl uororrethyl)phenyl)-l
H i m dazo[ 4, 5-ctpyri di ne-4- carbonitrile To a sol ution

of
oronethyl phenyl) - pyri di ne- 2-

di ani no- 6- 3
jggébomt ) 2-chloro-1, 1

JHE-tri thane (3. 41 in acetonitrile (40mM)

was add@d ytterbiumtrifl te (180nmgy, 5nol %9 and the

m xture heated to reflux ovér night. The m xture was
concentrated under reduced pressure before

Apar t i[1igyah6.8-(dLivexQB-witliorbma g ¢ y() HBLirdid a5 Wil Bdlin-2-yI-

(100 The organic |ayer was dried over sodium
%M@&&@w ' ef ore addition of
di ethghpkdiRéth(id)(4dthoxyDeifldbReAd¥yl-phenyl)-1H-imidazo[4,5,c]-

pyridine-4-carbonitrile (100mg, 0.26mmol) and triphenylphosphine in acetonitrile

were heated to 60 °C and stirred overnight. The reaction mixture was concentrated
and triturated with ether to give a light yellow solid. MS m/z 607.5 (m).
B: 2-(3-Chloro-propenyl)-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo[4,5-c|pyri-

dine-4-carbonitrile

A solution of [4-cyano-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-imidazo[4,5-
c]pyridin-2-ylmethyl]-triphenyl-phosphonium chloride (167.2mg, 0.26mmol), chloro-
acetaldehyde (50% in water) (32.6mg, 0.41mmol) and 1,8-diazabicyclo[5.4.0Jundec-

7-ene (62.4mg, 0.41mmol) was dissolved in a 1:1 mixture of THF:ethanol (4ml) at
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tate was filtered and dried under a streamof air to
afford the title conpound. 1}—| NVR (MeOD) d 8.40 (s,
wdko78s8@2t 8. 38 (m 2H) 8. 13-8 15 (d, 2H) 7. 68-HFCTBPINT/050356
2H) 4.96 (s, 2H). Ms mz 337.5, 339.1 (M+l). B
2-((4-(Pyridin-4-yl)piperazin-1

- y| [ )-6-(3- I
o biBEHont; ehlot; The miRL BRI 2k B brgoa-
rativd IdPLG o efford the title compound. MS m/z 407.5 (m+1).
C‘2 (fgt%bgﬁé ﬂ%*u%ro%étﬁvl%héhw % gff ﬁ@ﬁﬁf{&‘b%y %E&Qe%vl} 1H-imidazo-
-4-caidni r+| 4 pyri dyl) - pi perazi ne (36

tibn! & E' é“éﬁl@?’o Er‘dbli%oéé@ étﬁgg/-%ﬂu\d@osr‘né}%ﬂ-gﬁgmiﬂm#

22
the eat or ovvave m nut
lrrlrdazpurfecmrsdlme-mcert@dltdad(2§mg|, fO.@nrbgl),pmepaochine (#6.HPIRC0.15

ok 85 Wt VAR M A 6 o

pRiFpd Usih@ion. @(Chahgezm)romamgmms fo @fdyd reitle0BOUNY. 4H)

4H). M5 nmlz 464.1 (M+l) The procedure
%e@/gﬁégg bg]ve vvas further applied, using the

pdebihoxsy L panyly-2<43- ntomprmheﬂa\rle)rmnvé 1H-imidazo[4,5-
W unds 15b:

ﬂ@'@@— B bSF?fFﬁ’ hyl am no) net hyl )-6-(3-(trifl uoromethyl)

phentd y-flaskcomtaihingod 4olbtiore dh§+(4-dthosy-3-tdfudbenethyliphenyl)-2-(3-

g S DIONTESAIAU AR IRl (Gpgih oo

was 9ddedl §4 Rd/C (Bip) 3nd thelverSel purg@Hwith M3drogsn 36 & Bixture was

stléjggi]f%_&/il‘r? gefo e4f|ItrF1t|on an(i P[Erlf‘%:a (3n %y F?pg{artllcelHuPoLrCo’hoe ?fﬁord th%tltle
coampdud 1'HHNMR d\ée@[-ln§5323&|ﬁﬁr(nd|2hle841-7c(§r BN 30i (Ide1H) 4 24 (g,

24ty £30584 by UASEELISE OF ANFFERf 9220 “Gny2d . 2m)

1.45 ®137) M6 nn460M)(m6192-6.94 (m 2H) 5.77 (s, 2H). M
mz 395.1 (Ml ) EXAMPLE 16a
1- Et hyl - 2- (4- net hyl - pi perazin-1

EXI){MREEHL)EQ) 6- (3 trifluoronethyl-phenyl)-1 H nidazo[

added'by portlons to a sol ution of»
4 ani no- 6 chloro 3- nltro pyrldlne 2 carbonltr|Ie7(4 0

!grﬁ%Mé (20 rrL) was added dropvvl se to the mxture t hen

for 24h at roomtenperature and concentrated
undefo a edutierdofst, ¢ dEuire-6-TBgifluerintaibylwhenyl apyridinestred

cESMARN 1 8RS §hd S2R18Hd-1 NPl etAGRE AlA g\ AP0 dnitrifd @ omi)

was added ytterbium triflate (180mg, 5mol%) and the mixture heated to reflux over-

night. The mixture was concentrated under reduced pressure before partitioning
between ethyl acetate (100ml) and water (100ml). The organic layer was dried over
sodium sulfate and concentrated before addition of diethylether (20 ml). The precipi-
tate was filtered and dried under a stream of air to afford the title compound. "H NMR
(MeOD) & 8.40 (s, 1H) 8.32-8.38 (m, 2H) 8.13-8.15 (d, 2H) 7.68-7.78 (m, 2H) 4.96 (s,
2H). MS m/z 337.5, 339.1 (M+1).

B: 2-((4-(Pyridin-4-yl)piperazin-1-yl)methyl)-6-(3-(trifluoromethyl)phenyl}-1H-

imidazo[4,5-c]pyridine-4-carbonitrile 2,2,2-trifluoroacetate
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wedoones(i8x50m ), then conce

aqueous | ayer was extracted with ethyl acetate
(2x50m ). The conbi ned orgﬁ,{g"c | ayers were washed with

at ed under reduckdI/EP2007/050356
pressure. The residue was chromat ographed over silica
gel (eluent: dichloromethane) to afford the title

corr‘p% %@gténzof%;‘(c or%ﬁ%t}ﬁlk- Q%V (t?'ﬁé{%bﬁll )ﬁf@en@@%?ﬁ&ildaéﬂsﬁ_
clioygiding=A-8arkipnitrid- 1,501y, 2:046mm0])=aﬁ1d|—12-(4 Rdy| Huperdzine (36mg,
0. %%gﬁﬁm&{ﬁg%lsulf&lde E)50{)§L)t ﬁleuaéerdolr?élfl% lreat%r mICT V\{aF\J/?/ rat
12§)|O®éor2'} manubesn T be imidure was f||tered and purified by preparatlve HPLC to
ol A VELREY RISRRIDREL LI, 1 4 1oy 0.1
8.1z ld, @768t hyd érm?‘rd))-7$18+VI2r(d,- Ziy)r4 81 (e 2Hg a1886h88 (| 4H) 2.85-
9 és’lgn94fg)) MS4mH46f Ip@;‘p@et hyl - phenyl boronic acid (10.0

e an

assed (500 mM.) and a 2M aqueous
sol ution of potassium carbonate (60 m ). The m xture

TH%OE@J&JFéJéS&HEQ& ag'qs{]éo\}déssfuhﬂ&napkgg {1 P}ﬂﬂ'ggﬁé’te amlne

deewawesatoeirm@e@@@lwwlng campowratser (300 m ). The
|Flthbr8rtr1g% | i

pecaibttate, filtered and

D mﬁﬁ)%ﬂ 9%3@%%%97 P Y T ISRl £rs e

el"'uen
392-§c9ét(b|%|)95112-3; 4% @, &HT MSij@G2$(Me1)corrpound (10 4 g,
i D . [)

549 oyl

c1mrw41eezscamamtrnezga leﬂuor@ace‘xatblz 2H) 1. 24 (t, J=7 Hz

J ) _
R no%éﬁt%ﬁism%é&(aalri GRS B 2RBRA T B
7.d1-Ag62me 2HD6/92t6.94 e RH)GC7 8. 81d). MS aviz 395.1 (M+thl or i de
di hydrate (30.2g) in concentrate aqueous HCl (150 m.)
was added dropvvl se over 2 hours to a solution of

EXIAIUPhFI_m no- 3-nitro-6-(3-

g@ﬁ-@héﬁil}'ﬁ_ﬁw 0
red
i i gl e tyésirid acedatgi xt ure of ice

(900g) and pot assi um h)tpjrom de (440 g), extracted with
et hyl acetate (2x 1.4L), TJhe conbi ned organic | ayers
were washed with bri ), dried over sodium
sul fate, filté&f olentn-at ed under reduced
pressure to afforld fhe tithe c?&pouﬁﬁ':afgf”%g) as a
solid. 1H NVR (DVMSQd 6) d : 8.30-8.20 (m 2H);
7.75-7.60 (m 2H); 7.08 (s, 1H); 6.1 1 (t, J=6 Hz,

A164Ch|o§o-9&th\&ﬂmins3rﬂtrb-pvmﬁrzﬂe-z-cartraﬂtrilel—l)' 1.27 (t, J=7

2~ it P BGPRYPIe1esy /PSS S2PTRIR (30RL MRS PORRELRY Pyigns o

a bblutiordeiz4 prhjreo-&: tiplpra- ﬁ-nmm-mldmaﬂambd)mnrlleeﬁ 0 g) in DMF (60 mL).
A solution of ethyl iodide (3.46g) in DMF (20 mL) was added dropwise to the mixture,

then stirred for 24h at room temperature and concentrated under reduced pressure.
The residue was partitioned between water (50ml) and ethyl acetate (100ml). The
aqueous layer was extracted with ethyl acetate (2x50ml). The combined organic
layers were washed with brine (3x50ml), then concentrated under reduced pressure.
The residue was chromatographed over silica gel (eluent: dichloromethane) to afford
the title compound (2.94 g) as yellow crystals (mp = 120°C). "H NMR (DMSO-dg) & :
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Ytterbiumtriflate ( 1.16 g, 1.8 mmvol) and 2-chloro-1
, 1 ,1-trinmethoxyethane (7. 56m_ 56. Onmol ) was added
Wa e0oaosmbut i on of PCT/EP2007/050356
3-ami no- 4- et hyl am no- 6- (3-trifl uoromethyl phenyl ) -
pyri di ne-2-carbonitrile (5.73 g, 18.7 mmol) in

AR AR R SR e el O on o Yot
2276529 Ve-thvas partitioned between ethyl acetate and
B:V\@-Eﬁganﬁni-&&litgceg-'gg-trf SEmetin- ﬂéﬁ ooyhd e-f—gg" Hifkril

pr esEairasis(tipreenyesbshitnajpaiiadiin (2.28 ) weist dddgidetrivgr a nitrogen

i f 1 ihtle . 5.9

at%fogrg{ﬁg ftéaé trrﬁ&tg% (|9‘ dé—c@%o%ﬂ%%wg%%&é&htoﬁn&@%8{@’0‘@% (’%0.9
0)84-mu8radetiyhph2if)iborgni@ @cid. (70.0(ghin @édgssed dexérss (5RB)mL) and a
2@@@? A};EA%%IJ{% o?'ﬁp)tasslrurﬁ%aﬂb ’natg_(go Hﬁ_) 'F’r@ mlx't\@e Waé reflu’;(gg for 4
holwEtheyl cahcédtrated iptiepiegdecaty presdurgl irbe hgdiduecwaS -partitibhed be-
tm)’fgﬁ?{m é%eg%\grlé&)(% TL))/and Water 300 mkl)_zm'll'r}e aqueous layer was extracted

-car
wibhi sthylracetate (2x30@ trit) eTh- mquoorpenlaiaylets vee waphedagth brine,

d
orBCEEs eSeRrgnidhe MRl bid BREReATAGED b Hibssure. The
reHdumNdazbl[ommgria;piwd cmen eilica g& zﬁelbamt: PEM theg @Cl\mcg9etome 95/5)
t.r 1 .
o PRI e Dby 10,4 & B L N RME DL S i b0 )
8.5@8udgh, ﬁHQgS?S@IT e, JFdhelzy €3); duae (Wﬂs? ¢har ﬂ)ll‘ljaﬂﬂ;gh’((a:ﬁgécﬂ3@§ (g, d=
C i 05% TFA +
7Bl ?éﬂ\)( CoEry f{?)'? b ZRE AU Shpound (156 ng). 1H
Cc I\WRrr{ ﬁﬂb@@th)vladnlno-ﬁ (83riflueroniédhyl-ghiedR)-pwidirid-R-cad®odidil¢ d,
5C, g'gylu?%;?gf t% %19?%@%'3,}&%@?%)&9 E?];fc:eﬂﬁﬁt?'zdﬂuéﬁﬂé HCl
(1 68 mL3 Was add8d Aropwisy ov?JH)Z hoilirs33 a(stojutidr Bf HithyBirino 9Ehing-8-(3-
iyl Sireiry ok e0 B Ao R 5 B0 TS HhE Frixure
wds IElm"ﬁ] slﬁﬁ-rédﬂffq(myf |h::|yr?|at4(5)}(lo tpem@lba.ﬁre]tﬁla mixture of ice (2009) and
-yl me - 6- (,3; - | Z :
poiasiTE) B 1940 bl R GT I sl e s Sl Rtomppine
orQMFh (dviefDwdie washel. \glﬂ’l ()rsne G7I€I)) mi8), ded syerldddiund sdifaté dfjltered
anfi %c?ralra]tgg g &g re%(s_ﬁe?d Q[e%sztjr? ao aﬁgrdfh?_g Qe Q%npo%rgl(ﬁz@g) as a
so?ﬂ'l) H ISMWE(DM%SQ)I‘G &18D-8.20. (80 2R1):667%-M604H), 2H;.7608 (st 1H): 6.11
= C:
(02 18, B SO 5o 23 4AHEY 2 W3 B ST (3t ri 1
D1 2ichinerhéiyil/|- poieaye-J3-thfl ilbrom@ére phenyl)-1H-imidazo[4,5-c]pyridine-4-

4, 5-clpyridine-4-carbonitrile trifluoroacetate 1H NVR
—e’(ﬂé@é@i&l)d:S%(s 1H); 8.53 (s, 1H); 8.48 (d, J=8

Hz, \ﬂit@rblu_ﬁl fiaie 6016y, 29 mn4o|)8_én632 -cbbo-1,4 15tﬂm(9ﬂ1,ox33§thane
AT R R T TR Y
methlylph &8y yyzidine4D0arbddittild (5.73 g, 18.7 mmol) in acetonitrile (150 mL).

The mixture was refluxed for 48 hours, then concentrated under reduced pressure.

The residue was partitioned between ethyl acetate and water. The organic layer was
dried over sodium sulfate, filtered and concentrated under reduced pressure. The
residue was triturated with diethyl ether, filtered off to afford the title compound (5.92
g, 87%) as a solid. "H NMR (DMSO-ds) & : 8.85 (s, 1H); 8.50-8.00 (m, 2H); 7.90-7.70
(m, 2H); 5.26 (s, 2H); 4.55-4.45 (m, 2H); 1.48 (1, J=7 Hz, 3H). MS m/z : 365 (M+1).
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16d:

1-Ethyl -2-(pyridin-4-ylamn dlnethyl) 6- (3 trifluoroneth
wQ@bkeophgnyl ) - 1H i m dazo] 4, 5-% pyri di ne- 4- car boP@1/EP1087/050356

4- Ami nopyridine (26 ng, 0.27 nmol) was added to a

solution of diisopropylethylamne (0.24 m _, 1.37

E: 'WElh\n 2@9 et AITRL FMMMMMW hy-

L 111 UaZo e

1H-0md@ﬂdi4 5@]idimeel-darbonibbié-Bifiuntopce@lee ni xt ure was

heat’?ﬂ/le?n;/ pEFQe(f'a; ﬁ’%?qﬁ@%@ tdQQ@ id alstoﬁjé of ﬂg?h&/lawme (76 L)

pr eci
aret h%chlommeem/l-ﬂ Eﬁtwlﬁe(ﬁdrlfﬂdmomeﬂhylmf@om}d HH@I((%EH@G] pyidige-4-

ca?ti‘sn‘ri’tn%o 1@0@]‘5 ace%ﬁﬁﬁe# %r'{l'.) ﬁ]%%vgaé%_bn%dft 800%741' J‘]érﬁpera-
tutenfor2t§) ;hoBrs9 Therd codeeBitrbted QrH)er ed@&d( presBitfe; TheSesidge was

c 4omth§\Zaph§5'I>y preparativh HPIT (ilfent: 3b + Wos% #raA /428 8 05%

TFZA)(tﬁ(a‘ﬂp@) theitib aoeoplingyTE6ahgdi'H-NMRI (WMeODy) § + 8-58t (sy 1 HB-8.48

h
sy T Bz op P B TG PRBT e e 4 3 VB TR iRA 21
3.6-3.4 6n,32HB); 23(3n1 (&FMH)TZ%(S(,SSH);J}BZWUB%PG)M 578 JdZde 3H).
J=8 Hz, 1H); 4.7-4.4 2H); 4.22 ,
M%wﬁ EEE%M) 3.82 (d, J 14 He, 1H);(m2.7-H)2.6 (m (1H);
2.5-2.3 (m 2H); 1.9-1 .4 (m 13H) 1.2-0.9 (m 5H).
Usulgime s?g}eae{p%rlmﬁp@wﬁceéuri% ff)“&/m% C%BS’&%%&Q %r%arédl

16k |1FEEthviF23MEﬂ>Wl¢|n—4}hlemwér}aZ|ﬂ1 1-yImethyl)-6-(3-triflucromethyl-phenyl)-1H-

i ‘-1t_| dor

arboneltttnle 1H NMR ( CDCl 3)
.69 (d, J=8 Hz,

I—llﬂn‘l)/IR (K/le@ﬂ)4§ 5. 8.58§s, HZH) ala)z (s, 4, Hj58. 454& J( mHzZI‘rlH) 841916d4J£)8 Hz,

2 g 0rhps diny 20y 7880, B i, At o at i ez g, 200

315@55Qn9ﬁ,t|6m8(212i§: (@, $H§3 1761((ImJ—2|'H)z 3N§3 mz /| 497 (M+l

imazoRt, 5@1Ipumd|m4@farttdnnrnehﬂufmbrdzlaeetdtdﬁydrate (25 9g) in
concentrate aqueous m.) _was added dr opwi_se
"HONMR el 563 65 éHQ,ofﬁ é?&% 1+t 848 (d, J=8 Hz, 1H); 7.70-7.60 (m,
2M3) q|$|40(%02|4)- Qtfb?/dqa[}k YOz 32H)| BQQ (ByjﬂsiHﬂezrl’) GQ?SR@VU-VTHi SH);
é g) é ture was_stirre
1.354.29 §H>t%‘% 6@&% Hy: 6’55’ BQ (T MG g (@@db{b”énd
1640 Yo xRy I By Hith layds @R tHyAR kluoreb gty th et hyl
acet ate 3x1 oom . The conpl ned organic |ayers were
ThighRipg: 1 ficatReMUilE oxi de (700 ni), then brine
(3 MAﬂmledlﬁél (3213 omgr codi Hmsipl ks eadd‘eldl ttered samﬁzlon of
concentrated under reduced pressure. I du
d”éﬂﬁ”@ﬁﬂ?t@&@m?e@ 248k 37 rrggolb@nd %@hlgg}wethyl 1 ethyl 6 (3 trlfluoro-

méthgIpher@etihanes st Bydpwreticad-8arBbdirild 0.abdHre7 mmol) in DMF

(3 mL). The mixture was heated at 80°c for 2 hours, than filtered. The precipitate was

washed with water, then isopropyl ether, dried to afford the title compound (55 mg,
47%) as a solid (mp = 340°C). '"H NMR (DMSO-dg) & : 8.84 (s, 1H); 8.6-8.5 (m, 2H);
8.31 (d, J=8 Hz, 2H); 7.9-7.7 (m, 2H); 6.97 (d, J=8 Hz, 2H); 5.98 (s, 2H); 4.51 (q, J=7
Hz, 2H); 1.45 (t, J=7 Hz, 3H). MS m/z : 423 (M+1).

16e: 2-(2(R,S)-Cyclohexyl-pyrrolidin-1-yimethyl}-1-ethyl-6-(3-trifluoromethyl-phenyl)-

1H-imidazo[4,5-c]pyridine-4-carbonitrile
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the title compound (2.0g) as white crystals (np =
1500C). 1H NWR (DVsGd 6) d ; 6.46 (s, 1H); 6.42 (br.s,

wdkdoy/o€102 (br.s, 2H); 3.20 ]q J= 8 Hz, 2H); BRCREPID7/050356

J=8 Hz, 3H. Mo mz / 197/199 (Mt1 ) . B: 6-Chloro-1
-ethyl -1 H-imdazo[4, 5-clpyridine-4-carbonitrile

A DI S o Al B0 (%0 B kTS et
HZ, TH); 4%- 43 (mﬂ2H2 I4322611¥d J@Fgﬂhﬂzf OH?‘HZ t82 (dﬁQJrTI’m]ZHZ , TilRg; 2.7-2.6 (m,
ot (A SR Pad el G700 The Bk b BB Do
16fez4(410eclmamamnraarm1noﬂm aﬂ@dhesz@ehu\ﬂmbthvl) 1- eth\|/Id6 S-SOl g

1 I . Qi

e ALE : & fer—and filtered
1I—DIﬂMRt @:[mjlg)cﬂ d8 Bhaez (mxm) czcayp(@umld) (70699(Z$J98 HEEYH); 563 (t, J=8

Hz.d sl"b’l‘}—igg 4 @é'n‘p 41?—1)4]03&” @i")(SSw\@(r&%‘ g%ﬁbdz 7518‘@5?‘% 1.95-

1.858mHzi); 3H)5 1 68f(inNh/R) (1CRC{t3)=THZ, 31H471 85-00463n8.2HY4R.8D.7 (m,

14.1°, 109.2, 40.9, 15.2. C i - Et hyl -
Z%C&'Sd??/@hl‘é?lé&'ﬁé vD-1 Hi nidazoK.
- Ci pyridi ne*-carbonitrile

Tet r aki s(t ri phenyl phosphi ne) pal | adi um (15 ng) was
EXAMBYE!{8er a nitrogen atnosphere to a mixture of
1-61H516-98 2=l bihEny -1 H- |m|dazo[4 5-clpyridine-4-carbonitrile

-7 m dazo 4, 5-C] pyrT dine- 4 carbonltrlle(4z m) ,
A:33-AmMino-grchloR-fieH) fiin €ng) and cesium

fl uokigde, & LORHSd tir{b%e(dgrgjdcate Wgcﬂ‘-’tﬁ B&%htréte]aq%oﬂs HCI

The m xture was heat ed hour s

(76 imly)eyaspdder grenvyise ayes %'”étﬁﬁd@ﬁtﬁoﬁﬂ@ﬂ Ouﬁd?é‘lor‘P -Gifpdamino-

2l
3- g?r'trgggjrlglﬁle \?eéh@téc;rﬁtwgled(g@uge‘}ﬁtﬁ DM (#d I%QE hYlelJﬁlkfﬂJGe Was stirred for 2.5

haors dRgn Pperedftp gt W'*tW@ ¢fi icg é“&ﬁh%ﬁ@&irﬁpo/( @eta@gwﬂhgyd@x'de (400
ml[‘ﬁ'éx?raét@ﬁ'\ﬁlth %HlyNMBel%@D@ﬁboﬁl) T%ez&ngolﬂ&i BPQan?e"ﬁayers were

Walqt[)ed \MltrgiN(QPdngn- hyd;%udezqqpo(rmf_)sghe(rt brlge--k3 &210031115) dijgg over
sd¥ufn sultatd, Filtered! elr% &Mt@nt)rated Eh@e@t@@ﬁ@ecﬁ&%%dr@eﬁhe residue was

procedure was appl i usi ng the ap ppr opr | ate boronic

Cfﬁwatoa@ph%w&“w&e' teheendydiemersmethenetetly! peqtaisyi/ Higo afford

thé’%"tlévc’él?ﬂp\é%d (216@ as white orystals (mp = 150°C) H NMR (DMSO-d) & :
oro-3-trifl uororreth

6. Prﬁ |(9m1ch‘li.z@ﬁ (5—%1‘&%662 rﬁbr-ﬂ-2|‘6a3 l@rﬁﬂt»h gélzlﬁﬁ IMRE6 (t, J=8 Hz,

.\ 8.23 (d, J=8 Hz, 1 8.19
34)%':%& 0'197/1%9?@ ﬁf’ ; 7 65 (d, (J 18 H, 1H);HZ1_ 39 (q,

B: 16_-CW0|F&1 -ephy- 1Halrrmazo 5-glpyridipe-4-gagboniitemf z : 351/ 353
( Mrlyy rb|U|]n7tﬁfIaté ﬁ%}w%ﬁdde oGRS b-6- DIgEt-ey-

Hi m dazoK -CI car(gﬂonltrl e 1H NI\/RP
amlng-pggdlpg—Z CEH)onltBIe5(5 41s9) mHyiethgl erthqfermate{y(50 ngszg mlxture

wéné{géa}té%%g 1 ?@’?’E}lgn:d(ekgiﬁsng?fgp 2 5hhoefs, than dontehated dhde™MBduced

pressure. The residue was chromatographed (eluent: dichloromethane/ethyl acetate

9/1) to yield a solid which was triturated with diethyl ether and filtered off to afford the
title compound (0.973 g, 66%) as white crystals (mp = 138°C). '"H NMR (CDCls) § :
8.17 (s, 1H); 7.62 (s, 1H); 4.31 (g, J= 8 Hz, 2H); 1.62 (t, J=8 Hz, 3H). ®C NMR
(CDCls) 6: 147.5, 143.8, 142.9, 141.7, 124.0, 114.1, 109.2, 40.9, 15.2.

C: 1-Ethyl-6-(3,4-dichlorophenyl)-1H-imidazo[4,5-c]|pyridine-4-carbonitrile

Tetrakis(triphenylphosphine)palladium (15 mg) was added under a nitrogen

atmosphere to a mixture of 6-chloro-1-ethyl-1H-imidazo[4,5-c]pyridine-4-carbonitrile
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EXAMPLE 8
6- (2- Et hoxy-5-trifl uoronethyl -phenyl)-1/-/-im dazo[ 4,5

WO edpysaidi ne- 4-carbonitrile A e-Chloro-1 H i mPCEHEP}07/050356

-ci pyridine®-carbonitrile This conmpound was
synthesised in the sane way as for conpound 17a step B

(42 Db UGB phonyaroPic oL 2 PRLATY FeTe™ R0 mo) i

DBENB®)-) dnd Bietainpk(11mi) Th8 nd8uleswaslatedat 80°C for 24 hours then

fil Fe%*?!1%°ﬁ|fr'ﬂttee&/5§‘*b‘6ﬂéejﬁééﬁe%”¥hdér redu%ed pressie, 1 The reS|due was
I'm dazo| 4,5-clpyri

I'ne-4-car bon
deIfiEdrbd agiog preparaiiye iLEVM8{eloemtbAnNHHT@; (A gM X/\BsCHsCN).

el Pl (RORRy AR e, A RIRISHERA14 Ba15
rraQII—t] hedl(haties (E0N-Y, 7.97(e 16)XT. 58 &idWaSHib]aa{)eg3a(q Gayg—l/z 2H):
t o)
1680 % BRI yRIRR 437 L8t over sot um surphat o,
sol VB ab@meodesdribed grocedureewas tpliedoungirag tiek. addropdid® boronic

LR gt it i,

17_h @ FEthyh6-élHhlore:3-trifluoromethyl-phenyl)-1H-imidazo[4,5-c]pyridine-4-

c ! ’5 |Ethoxy 5-trifluoronethyl -phenyl)-1-(tetrahvdro-py

|)-1/-/-imdazo[4,5- cipyridine-4-carbonitrile
'HANFMRA SO GLY Bt ataa(sgm) 8.23 (d, J=8 Hz, 1H); 8.19 (s, 1H); 7.95 (s, 1H); 7.65

e Y N e U

17(c2 1 R thA6EY (35 dlbhlbid»lmt/b—yl|I—p|hﬁd'atbb4®bmvmdln@-ﬂlcﬁrt(o&9rilgﬂg) ;

tr S(dl benzyl i deneacet gne) di pal | adi ugé]‘o)) (510. 5my), _
"HNME/MeSHR 9T BrrSs(Eni e 80P, @nif)): Rdd (@edled 228 ﬂ% géd (. J=
7 Mt aH)hh BBIOgen Hesgy. mPeid 13191 3ab (dikexane (615uL). The

m xture was degassed by bubbling nitrogen through the

m xture before addtion of a solution of potassium

E)mmpm:_ca;tge (83.0ng) in water (305uL). The mixture was
eat ed 't'o f1OOC and stl rred VI gor ousl y over ni ght , The

addNtl on of et hyI a&@t ate (30rr1) and vvater (50rr1) The

e | apet ate | ayer, concentrated qre purification on
109 i | iea—eol umf e!uyrrgrwr’thﬂi%\/‘)
ciet iyl Abet at e/ he No afford | e conpound. M5
mz 417.5 (m1 ) D 0
6- (2- Et hoxy-5-trifluoronet hyl - phenyl\) - 2/ -/-im dazo[ 4, 5

- clpyridine-4-¢grbonitrile
6- (2 Et hoxy 5- {1 f| uor onet hyl - phenyI(}'- 1- (t et r ahydr o- py
azo- [4,5-c]pyridipeg4-carbonitrile
uen‘ewrf en ' dr at e (10ny)

(5m) DCM (5 m). The
m xt ure was s |rr d roomtenper@ture overni ght
bef ore conc rati o and purific on on preparative
HPLC to
A: 6-Chloro-1H-imidazo[4,5-c]pyridine-4-carbonitrile

This compound was synthesised in the same way as for compound 17a step
B starting from 6-chloro-3,4-diamino-pyridine-2-carbonltrile. '"H NMR (DMSO) &: 8.72
(s,1H), 8.06 (s, 1H).
B: 6-Chloro-2-tetrahydropyranyl-1H-imidazo[4,5-c]|pyridine-4-carbonitrile

6-Chloro-1H-imidazo[4,5-c]pyridine-4-carbonitrile (1g) was dissolved in ethyl
acetate (20ml). To above solution was added 3,4-dihydro-2H-pyran (1ml} and tosylic
acid hydrate (50mg). The mixture was heated at 60°C for 10 hours, than washed with
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afford

6- ( 2- Et hoxy- 5- trlfluoromethl?@l phenyl)-1/-/-im dazo[ 4,5
WO ejopysaidi ne- 4-carbonitrile H NVMR (MeOH) d 8pGBHEP®)7/050356

1H) 8.48 (s, 1H) 8.15 (s, 1H) 7.70 (d, 1H) 7.29 (d,

1H) 4.26 (g, 2H) 1.46 (t, 3H M5 niz 333.1 (ml)

w H’:a gog}a%a& 2 ggp@gﬁ e %%(g%ﬁhco ?a?/gprd?{aa— rb?/eF %BBBH gﬂl}ghate

sodambresnw\wddd dive Nmattntle cbmpnem;dHu YRt (lwscnhu b|8t920(|s oifl), 8.30

Wb SR QR ARSI ER My i PP ooy Y 208G 190, 167 m

4H;)o| ution of test compound i n assay buffer (100mv

clswldinter4pardbnitr] substrateZVaI-VaI - Ar g- AI\/C

porS, R0 Ui ffia I Ch HBI-¥ Rl pleh 2Rt  pioazols.or

pyaldnile%mrb@mtrm@mgmuﬂfe@mxy%mﬂu@ﬁefhylﬁh@iw)ber@hutacah(Sémeg)

trig(g‘tbi{a}é?},liﬁ?né Zd;}gﬁqlgdlp%@ﬂ é Pstjrlgyﬁ%(yelxglpﬁlg%%}/ne (7.7mg)

wamiseblpd oandcpnr(gedtwum ingrrogdn befvm Edigitive efcdipyartey (61HuL). The

LS R AU B a5 B BENFRLPL Lol ain o
sod;ﬂ@ntoépotaa$lumtpf®epmatﬂl(ﬁ?e@mgﬁerwmm (égéulén'flyermmmelwasﬂwated
to'ﬁ)O%aé ci"gt?}e%dwgé{ropgs;%@&ln?ﬁ enEljﬂjdt% rﬁgﬁjk%\/vta)é fi tgretdhtﬁ ough a

sng:au;g;)m@ddmon Joéetrwcetatea(s@uﬂ)earrdewp@ns@wdnr Ve ethylacetate
00 bRk B btls GRefiGhBh DI LR, fih Pl Wik 4%
etoylagriatadieptans itm gff&o the fitkehddpipouog. S mikret 1@riz{parit)i ¢

f or G-tthEthoxy-Bririfbfordraethyl-ptaniie pietralydsd-pyane2-yivaH-ididazo-
4 SRSy AR e (BRI Hel M VR idlcBA8 yBRIE (10mo)

Wmaaqgileésnlmethaml (5[111]) ahd DG (Egml) gthe, mikQae WS stirtgal, at room

te¥ﬁ8raﬂrﬁgi’%\{%%ﬁt bw&%e%g?@gﬁd) gu rrhcgt @'P 8r‘rf‘¥> %Dp{?%“t‘\e/g Wiic to

activit
aﬁqWeﬂ{(EwEthqmé tdﬁlmnmethab@wnwbrwﬂ-md:azpyl mmsmmn%g -cattnitrile.

f 0 {
0, 51 S0 Aot TS MR RS 7 e 1o
4.26 (@ 2H) 0 Gl (6 SHIMDm/2833. g0+ tlonpound i n assay buffer
(100mM sodi um acetate pH5.5, 5nM EDTA, 5nM

dithiothreitol) with 10% di net hyl sul f oxi de (DVSO),
EXAMBLEC® of 100mM sol ution of the substratre Z-Phe-

Cathepsin S assay procedure

The inhibitory activity of the compounds of the invention was demonstrated in
vitro by measuring the inhibition of recombinant human Cathepsin S as follows:
To a 384 well microtitre plate is added 10ul of a 100pM solution of test compound in
assay buffer (100mM sodium acetate pH5.5, 5mM EDTA, 5mM dithiothreitol) with
10% dimethylsulfoxide (DMSO), plus 20ul of 250uM solution of the substrate
Z-Val-Val -Arg-AMC (7-amido-coumarine derivative of the tripeptide N-
benzyloxycarbonyl-Val-Val-Arg-OH) in assay buffer and 45ul of assay buffer. 25l of
a 2mg/l solution of activated recombinant human cathepsin S, in assay buffer, is then

added to the well, yielding a final inhibitor concentration of 10uM.
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Arg- AMC (7-am do- counmar i ne deri vative of the dipeptide

N- benzyl oxycar bonyl - Phe- in assay buffer and
W@z /ogfivassay buffer. 10rr1 a 1nmg/ | sol uti oCDEP2007/050356

activated reconbi nant human cat hepsin K, in assay

buffer, is then added to the well, yielding a final

et S BERRREAs) ARl BRELIR A s
amihbmemlykeduramlm etvt0miv lammm&%nh/l axcitadan Mt 28 MmguteY GeMentage

enezgr%e aa\% |V|B/r]% e%&f)l %gbﬁégs&e(ﬁfq}ggta \ﬁ/‘béfgf f%l{]t%dnt y
confairing 0b urthibgtor. @mm;mundm grersybsednielnily eubjecﬁbdrpxm dose @sponse
cu?‘\l/'gj%i"r?a%‘iasnlh lddéggbgtt%hﬁ ge?%‘) %aﬂlgg fo&ggﬁ\%o%o%ﬁﬁg ‘(3wh re IC50 is

ana n or der OF “ACt
the ommnmtrdsor( ofHesteomBs0ond saLtsing Hohdeibitian pthe @ﬁzyre&tc act|V|ty)

SRSy SRR RLD S b, CkghB SRS e -,
cmbélﬂ_f}atlpnbfga_tnh\bﬁloha@aumah natbﬁepssin_é cbf@&@editamo@miﬂasatompgvunds
off}f?%nglgrﬂ!aow h%b&% pgé_?sﬁ %ﬁ @Fe _f{w%h e R ad ¥ AL 6P e BofBdunds
offebximptéa 208 A4.55¢: 5ay B cich @f 410 B rfitar 11te 18dr13at i ve

havi ng the general Formula | Fornmula I wherein Ris an

optional ortho- or neta-substituent selected from
EXAMBQEn?Oand (G -4)- alkyloxy; R is (G -4)alkyl, (G

| CF3; Rz is H (G -4)alkyl
cafAkK oy ehgkagen or T3 R2 is K (O a)al iyl

R4 "ﬁneHnF?iBlté %cﬂﬁ‘%%‘f H%l confRuh@e8H hé(l gﬁﬁcﬂ \R/ég &&hm¥idifted in

are 1 n epen

wt(@gy sye@wr@dhﬁwhlbltmm ai u@qumlmﬁrtk hyman @@ﬁle@)sall Pkeﬁiqllows
I

7d £a82 it q BL 1bHLA f %P

Gegor PR PR Belelo Altd BHREh (DURASIRLR o B e hound i
adsey evfterr $00ngvisopiunCigetgtCipHo®), amby EDXH, StHhldbdithidtaneipdl pwigh

] ¢
1 b cpned Touhadodl shBltsiae Fiptre g-Pre-
Argmm@ (Yheydcacwdmrlmndjefloatmea)fme%mnbe rl\eUenzatouytmrmhyl Phe-
he C|IC ti.onal | urhrc iin or
Ao Revenclivtsnane abllst Bt iiety OM o SCBRal i (R o aBlvated

rebdsrabuharﬁtgwuh%lnrt@trm@tslnqnad] h$sayulrst, id tibe ddaed b thx @ell, yielding a

(Cl-4)al kyl, (C3- 8%0 cloalkyl, NRi6,R 7 or CONR 8,Ri
flr@l inhibitor concentration of T0uM.
Enzyme activity is determined by measuring the fluorescence of the liberated
aminomethylcoumarin at 440nM using 390nM excitation, at 10 minutes. Percentage
enzyme activity is calculated by comparison of this activity to that of a solution
containing no inhibitor. Compounds are subsequently subjected to a dose response
curve analysis in order to determine 1C5, values for active compounds (where 1Cs5 is
the concentration of test compound causing 50 % inhibition of the enzymatic activity).
Compounds of the invention typically have a plCs, (negative logarithm of the 1Cs

concentration) for inhibition of human cathepsin K of between 5 and 7.
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R7 is Hor (G -4)alkyl; R8 and Rg are independently
H (G -4)alkyl (optionally substituted with di (C

wo 4907/08d1byl am no) or (C3-8)cycl oal kyl; or R8 apdi/ReR007/050356

formtogether with the nitrogen to which they are
bound a 4-8- nenbered saturated heterocyclic ring,

Clgmé'_onal |y further conprising a heteroatom sel ected

romOand S; Rois Hor (G -4)alkyl; Rh and R 2 are
i ndependently Hor (C -4)alkyl; orRn and Ri 2 together

Wi 6-phemd-1hi-imidegeld, G-clpwiidingr4 tcaehpninle detvatide heving thedgederal

rpormﬁ[aqd saturated heterocyclic ring, optionally
further conprising a heteroatom selected from O and S;

Ri3 and Ri 4 are independentIl$NH or (G -4)al kyl; or
Ri3 and R4 together with the nitrogen to which they
are bound forma 4-8 nenbe 1 at ed heterocyclic
ring, optionally further §% i n\a hgt eroat om
selected fromO a (& -4)al kyl
(optionally s NO - 4)al kyl oxy,

di (G -4)- alkyla R\ . phenyl,
pyridyl, CORRZQor £8 ,R22; Ri6 apd Ri7 are

i ndependently M or (G\s4)alkyl; or Ri6 and R 7
together with the nitrogen to which they are bound
forma 4-8 nenbered sat uFatmaahet er ocyclic ring,

ovmji cnal Iy further conprising a heteroatom sel ected
P50 and S; Ri8 and Ri9 are independently H or (G
-R jsadrkgption&20thbs oHinetaGubstthedtleglected@dnB halpgdroan k(.4 )-
(%Y -4) al kyl oxy orfuryl; R2i and R22 are independently
X Joxé/Ci -4)al kyl; or R2i and R22 together with the
Rtis (Cedalky, (Ghi)alkyibkehatigenlboGig form a 4-8 nenber ed

t.u d, he 0 lic rin optionally further
‘Z'%H{)W@@aﬁ@ﬁ@f-@%gpwgﬁ%%%d fromOand S; and n
iR i® Hoor (CH,)MNRaRgthar maceuti cal | y accept abl e salt
thereof. 2., The 6-phenyl - , )

] (G2 b PR e ied P OPRY & MERG ot ves
RcamddR ey e trajebondaritia H, (Ofs)s/icwiatky(l quinbelidai-B-ylR(Cs)alkenyl or
3RS 8§01, Rtiandiy Sbstiftde Wit naid$an, el AEXBERYaE, (E53janyl, a
5- or 6-membered heteroaryl group, OH, (C4.s)alkyloxy, (Ce.10)aryloxy, COOR,
CONR11,R12, NR13R14 or NR13802(C1_4)aIkyI; or

Rs and Re together with the nitrogen to which they are bound form a 4-8

membered saturated heterocyclic ring, optionally further comprising 1 or more
heteroatoms selected from O, S, SO, and NR;s, the ring being optionallly
substituted with oxo, (C4)alkyl, (Cs.s)cycloalkyl, NRs,R47 or CONRs,R1g;

Rz is H or (Cq.4)alkyl,

Rs and Rg are independently H, (C44)alkyl (optionally substituted with di(Cq4)-
alkylamino) or (Cs.g)cycloalkyl; or

Rs and Ry form together with the nitrogen to which they are bound a 4-8-
membered saturated heterocyclic ring, optionally further comprising a heteroatom
selected from O and S;

R0 is H or (Cq4)alkyl;

R¢1 and R4, are independently H or (C.4)alkyl; or
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waasogtiat ed wi th COOR7 or

R2 is H (C -4)alkyl or (G -4)alkyloxy; R3 is Hor
(CH2) n-NR5R6; R4 is H or (%F% 6) al kyl, optionally

i ndependently H, (C3-8)cycloal kyl, (C2-6)al kenyl or
(Ci -6) al kyl, optionally substituted wi th hal ogen,

tﬁé%e%o\g;my mtrc{?p%ﬁ tgb@f)”%z]@ey %)Q%OI%R{ f a 4-8

(fﬁ?@“b@f)?dlsviumvd h@eaRyycl@, ringONBRionalRi fuﬂhmcdnmrtsmlgéa heseroRBM
as%?ecg%ﬁo%g%téh with the nitrogen to which they are
f It .

boun orm-a - ' menbered saturated heterocyclic ring,
(R)Ita B0 &44 ayreﬁmdaplaederttlgm‘bmri (Shmglkyl; or nore het eroat ons

380 B4 86, PLORbONiRne Pifo@nte WMilenne 018 bl RGP a

Gnﬁnbéredsam@tmi h&8teRicydic riRg, otioHalty fu(tiDer cof)raislogl g R8eraptbm

| ntly H (G -4)al kyl or
(Fg%gej%ge)%cft/%ﬁ?g yI; or R8 and RO formtogether with the
FR1E rsad.a t)elkwr(bpiliorlahxeyutzsttimtebbwmeal 4G Bhalkyboryedi€Ch4)-
0Gy r ther
by SRR b bl B R P RPN RE a1 5
HR@rantq Biiz ard)redelpghderiiy Haord Ciri)alksl er | ndependent ly H or
( I : | Jgogen
Fge \%/Hél@]1 tF #therg&'te 8ﬁﬁg)ggé?Om&lﬂgﬁtt%vaerw%%%g?\% ur gt ed
heerebereyslaiucated heteraggtlicoimgl bgtionaltyt fuehemrapmuprisBigreghederoatom
%‘nqs ted fromO and S; R13 and R4 are
epen ent or (G -4)alkyl; or R-13and R 4
tR)@etuhBﬁg avenridelphedentlt/rque(ﬁ)m)elkv&hl ch they are bound

l i ng,
080 Pt o R RerefoBait & iRbEoR AR, o, el et e
fRzoaﬂd)Ramfe&deReﬁdentlyH-l opklenydlkyl;myri dyl , COR20 or

; i
DG 2o T o BB IR ol Phorf 5
whérpberetl egtusated b@tamycl'@rr'mgaomtmaneﬁmﬂbere@nmlsmngaﬁ tederoatom
t’é%ie%{e%cf%lo% Fald 84nqoptionally further conprising a

eroatom se ecTe fromOand S; R 8 and R 9 are
imid ®peridend birarraseutid@ily addepldbld salt thereof.

2. The 6-phenyl-1H-imidazo[4,5-c]pyridine-4-carbonitrile derivatives according to

Formula | of claim 1, wherein R is absent;

R is (Cq4)alkyl, (Cq.4)alkyloxy or CF3;

R, is H, (Cq4)alkyl or (Cq4)alkyloxy;

Rsis H or (CH,):-NRsRg;

R4 is H or (Cq)alkyl, optionally substituted with COOR; or NRgRg;

Rs and Rg are independently H, (Cs.g)cycloalkyl, (Cs.)alkenyl or (Cq.¢)alkyl,
optionally substituted with halogen, CF;, (Cs.s)cycloalkyl, (Ce.10)aryl, a 5- or 6-
membered heteroaryl group, OH, (Ci.)alkyloxy, (Ce.10)aryloxy, COORy,
CONRy4,R120r NRy3R14; or

Rs and Re together with the nitrogen to which they are bound form a 4-8
membered saturated heterocyclic ring, optionally further comprising 1 or more
heteroatoms selected from O, S, SO, and NR;s, the ring being optionallly
substituted with oxo, (C4)alkyl, NR1s,R4170or CONR1g,R1g;

Rz is H or (Cq.4)alkyl,

RO; R5 and R6 arBCT/EP2007/050356
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wo ogengEst wi th the nitrogen

R20 is H (G -4)alkyl or furyl; R2i and R22 are
i ndependently Hor (G -4) aJ[J(yI; or R2i and R22

o whi ch they are BOLRPR2007/050356
forma 4-8 nmenbered saturated heterocyclic ring,
optionally further conprising a heteroatom sel ected

of e Rt ebebfertly °, (Sl B BB atel 0T e

s & ant e faof tog@heMhigh Bieptitergeh-td which they are bound a 4-8-
LA A g BRI e LAY Y o
Hselettgdd ZofO®nd]Syri di ne- 4-carbonitril e derivative of

claim, - in R2 i C -4)al kyloxy. 5. The
68341'51@?&9'}?@%%%20[ 4|, ; c(:] pyri 2:ii ne¥4- )éZ\r bonitrile

d&i arat Re@reindeperidently Hwin€C ed)alkyR2ori s et hoxy. 6. The

6-ph - i mi . 5= i.di ne- 4- i trile

QEPT R dodfubeEufifie Apesget RYGAEh By CREGHRNGID 2

f membered saturated heterocyclic ring, optionally further comprising a heteroatom

6%%@6@8%8?9’0 -ntdré'.fl uor onet hyl - phenyl)-1/-/-im dazo[ 4,5
-CJpyrrdine-4-carbonitrile; -

[ & cyrandrw 6 hdepdratent\BHtar (€1 gakydnet hyl - phenyl ) -i mi dazo

[4 5 L it 1 vl ] - ) e _

iRy RYA erhind 5RESLA o BRLR ek ore BRI P P Bazo

[ mebabeygyy satdiatedihepérpeydiating,i aptiacally;further comprising a heteroatom
6.(A4- -t.1d.f 1 uor omet hyl - phenyl ) - 2- ( 3- oxo- pi per az

| ﬁé'-é‘it%%ﬁ%ﬁ?%yp)é’- 1H ni dazo]

4 R ig |Ha pheahil neyridylc @ORandt CONB21,R2;2- (11

, b di - t hi i dj vyl et Ryl )- et hyl ] - 6- (4- et hoxy-3
- B R i P efn o L tlt: F°
1Rd andiR o éogether B4toJtiey nitrdgeretodwtyelr themiate boumd form a 4-8
6-(4- - i r VAW - -
i %ﬁ%?%kﬁ%%{?%i% @%té@?%c&P?Eq wlpﬁnﬁgﬁgrﬁhe} comprising a heteroatom
[ d¢lgetef fpm Qiand-X4- car bonitrile; -
6 4z OXY= 3L L r h-iphenyl ) -1
- B%‘i%rfctpg}f’i)&ll ﬁ]d%ﬁérﬁe@}f ﬁ;ﬁ?t)(e%)?—le dazo- [4,5-c]
pYRed idiFh€C ddakylloohirylr i | e; -
1 2: dj pet ] h - B xy-3-trifluoromethy
I Réh%rﬂdyﬁ;?_a?é/h?%%g%gfly 14 @@@éﬁ%?& 4-carbonitrile;
R,1 and Ry, together with the nitrogen to which they are bound form a 4-8
membered saturated heterocyclic ring, optionally further comprising a heteroatom
selected from O and S;
nis0or1;
with the proviso that one of R; and Ry is H;

or a pharmaceutically acceptable salt thereof.

3. The 6-phenyl-1H-imidazo[4,5-c]pyridine-4-carbonitrile derivative of claim 1 or 2,

wherein Ry is CFs.

4. The 6-phenyl-1H-imidazo[4,5-c]pyridine-4-carbonitrile derivative of claim 1-3,

wherein Ry is (Cq.4)alkyloxy.

5. The 6-phenyl-1H-imidazo[4,5-c]pyridine-4-carbonitrile derivative of claim 4,

wherein R, is ethoxy.
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- 6-(4-ethoxy-3-trifluoronethyl-phenyl)-1
-(3-norpholin-4-yl-propyl)-1 H m dazo[

w267 0%qyr i di ne-4-carbonitriie; - PCT/EP2007/050356

1- (3-di net hyl am no- propyl ) - 6- (4-et hoxy-3-trifluoronmeth
yl -phenyl)-1 H m dazo[ 4,5-c]pyridine-4-carbonitrile;

6- (4- et hoxy-3-trifluoronethyl -phenyl)-2-(4-nethyl -pi pe
6.rTaei6Aptienyly1 hidyuq[4.5-dibymidahezbfarbonitrile derivative of Formula | of

4e %ﬁhw{éh |s%8 eé‘te?%?r%)”' trile; and -

['uor omet hyl - phenyl ) - 2-[ (2- hydr oxy- et
hy4 aifd-ethoxyr8tthfjl drerhetHy lnphedaylp{! H-imidazo[4,5-c]pyridine-4-carbonitrile;

) 2&4#&?%%‘%@”% RO E oy bymigeralé ey b epete
-phoghyl ) - 1Him dazo[4 5-c] pyridine-4-carbonitrile;
6- ([ﬁ RS Y A DS AR RIS ”f‘bdaﬁo[“i’ YC AN
et hybL)terramb pi perazi n- 1 yI met hyl ] -
o (TR R B e R st 1
I [ dllnnd_azoyll ﬁdpmdu)&é-carmmﬂr_az,o_[ _
£ 20} DL LE A DRI i 3 A ARG il
H- i ofeayipfl 4/ 15vddzoi4:5- d]pMIédiﬂE-ématimmittilei | e derivative of

an %gpgﬁ %}iﬁ fﬁl,_logﬁg ﬁ ﬂ;??zg{b ih- : b%ml)uﬁ—?lr%azao

derl[éétq:]wldme ‘&nyrbonle“lleif claims 1-7 for the
g;f%gi%b?%%@ Jredh FHIERY) ﬁ?ﬁ pfﬁ;?ﬁduhf@ LM Qi midazo-

orosi s erosc ero and | rmune
di sdﬂ@e(r]@yﬂ@lue-ﬁ -casbanitdlerat oi d arthritis, and chroni c

pal P %ﬁﬁé@% LR %-(E-&EB%) L tnﬂ%orffﬁ]é?m pRBGAHE Acal

conp nprisi'ng a
H i mmtiaazo[445 Blpgiiive-# darendrilec ar bom trile derivative of

anyg. g{‘&gﬁiy S'tr"?'f Qnrﬂ'etﬁ p%lnﬂ)-ﬁ’zﬂ%‘?&?o‘ﬁh 403? rpyl)-1H-

acce e sal m xt'ure
pharimideeal4i, ﬁrdlpvlydlra%é@ptt@lnlt@eaum Iliaries.

- 1-(3-dimethylamino-propyl)-6-(4-ethoxy-3-trifluoromethyl-phenyl)-1H-
imidazo[4,5-c]pyridine-4-carbonitrile;

- 6-(4-ethoxy-3-trifluoromethyl-phenyl)-2-(4-methyl-piperazin-1-ylmethyl)-1H-
imidazo[4,5-c]pyridine-4-carbonitrile; and

- 6-(4-ethoxy-3-trifluoromethyl-phenyl)-2-[(2-hydroxy-ethylamino)-methyl]-1H-
imidazo[4,5-c]pyridine-4-carbonitrile;

- 1-ethyl-2-(pyridin-4-ylaminomethyl)-6-(3-trifluoromethyl-phenyl)-
1H-imidazo[4,5-c]pyridine-4-carbonitrile;

- 6-(4-ethoxy-3-trifluoromethyl-phenyl)-2-[4-(2-hydroxy-ethyl)-3-oxo-piperazin-1-
ylmethyl]-1H-imidazo[4,5-c]pyridine-4-carbonitrile;

- 6-(4-ethoxy-3-trifluoromethyl-phenyl)-2-(4-oxo-imidazolidin-1-ylmethyl)-1H-
imidazo[4,5-c]pyridine-4-carbonitrile;

or a pharmaceutically acceptable salt thereof.

7. The 6-phenyl-1H-imidazo[4,5-c]pyridine-4-carbonitrile derivative of an y one of

claims 1-6 for use in therapy.



49

WO 2007/080191 PCT/EP2007/050356

8. Use of a 6-phenyl-1H-imidazo[4,5-c]pyridine-4-carbonitrile derivative of any one of
claims 1-7 for the preparation of a medicament for the treatment of osteoporosis,
atherosclerosis, inflammation and immune disorders, such as rheumatoid

arthritis, and chronic pain, such as neuropathic pain.

9. A pharmaceutical composition comprising a 6-phenyl-1H-imidazo[4,5-c]pyridine-4-
carbonitrile derivative of any one of claims 1-6, or a pharmaceutically acceptable

salt thereof, in admixture with pharmaceutically acceptable auxilliaries.



