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INRiGHe§§ 1Ehdnvention relates to novel organic compounds, pracesses e 2s
the preparation thereof, the application thereof in a process for the treatment
of the human or animal body, the use thereof - alone or in combination with
one or more other pharmaceutically active compounds - for the treatment of
an inflammatory or obstructive airway disease, such as asthma, disorders
RREURRMBRAEL DR S RINRE ARkt iransplantation, or a proliferative
disease, such as a tumor disease, which may be solid or liquid; a method for
the treatment of such a disease in animals, especially in humans, and the
use of such a compound - alone or in combination with one or more other
harmaceutically active compounds - for the manu- facture ofa
ﬁﬁdﬂ%%(‘é‘@ﬂﬂ%%ﬁ‘%sré%ﬁ?é{ﬁb?{%?'fh‘é"E?B%Hﬂﬁ’énPQS’F%%‘?&SJ&féH‘é&?%%“B?éEEWPf' the
Jnpkgation theleeeidn@ corngrsfiadthetrimtment ¢f thRhudar\br RAiRS biRIS tHe\ise
thelebf(RBIIRe VMA@ BhdgdnantH Ve RRpavtvshpraihaaldRBRNYEISe compounds

s%p%ié%ggtb n a%ri}‘vfs{o substituenks inc{{%%g’g%?t%gg%%gt%% rfg%%%%a r(’)up

“consisting of Hafdgen: or{?vné?tgﬁ‘(ﬁrl? S{HE
BSRIABTSIRATMIY @FHTERD Il coByedipwitatrinerkntaivntetaay difrrativeisease,
ﬁ@h@t&@:ﬁﬁ:&%mﬁ&l | Bldﬁﬁfé)i ﬁ@lﬁeste&afklpaa ltﬁ\ﬁcﬁ%l&?t%%ﬁ?@ﬂr@%ﬂﬁ%&%h a
wer a Sulfon ower alKoxy an er alko Wwer a amino, .
R e g e B B R o or
CQTBERRIRIIME) BffR SRS stitssphrsmecatieplrsdvelposensensts flonhmegpsup

feciorisimgpabioaes.altel peshiavsermad ke sedanyhi 3rexurrpisaadisinyl; lower
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The present invention relates to compounds of formula (1)

R, A NR,
- |

Rs 'I‘ R, (),
(Re),

wherein

R, is naphthyl or phenyl wherein said pheny! is substituted by one or two substituents
independently selected from the group consisting of

Halogen;

lower alkyl unsubstituted or substituted by halogen, cyano, imidazolyl or triazolyl;

cycloalkyl; .

amino substituted by one or two substituents independently selected from the group
consisting of lower alkyl, lower alkyl sulfonyl, lower alkoxy and lower alkoxy lower alkylamino;



pyrazolyl; and triazolyl; R2is 0 or S; R3 is lower alkyl; R4 is pyridyl
URsybsiitesor substituted by halogen, cyano, lower alkyl, loweyrH@¥et2s
piperazinyl unsubstituted or substituted by lower alkyl; pyrimidinyl
unsubstituted or substituted by lower alkoxy; quinolinyl unsubstituted or
substituted by halogen; quinoxalinyl; or phenyl substituted with alkoxy R5 is
hydrogen or halogen; nisOorl; R6 is oxido; with the proviso that if n=1, the
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Amino; or a tautomer thereof, or a pharmaceutically acceptable salt, or a
i tlgfegé?"épo?\‘}’gfésmgr%fdf’wqrh%@le?{@réﬂwg?mléyb@ﬂ%’Wérelnbefore and
hereinpfielidmaferably have within the context of this disclosure the following
IRRAAIRGS, BREssigiherwise indicated: WO 20061122806
PCT/EP2006/004725 -3 The prefix "lower' denotes a radical having up to
'% st uding a maximum of 7, especially up to and including a maximum of
ry@aehdn atoms, the radicals in question being either li- near or branched with
SagRRynultiple branching. Where the plural form is used for compounds,
salts, and the like, this is taken to mean also a single compound, salt, or the
like. In a preferred embodiment, alkyl has up to a maximum of 12 carbon
Reénis At is especially lower alkyl. Lower alkyl is preferably alkyl with from
and including 1 up to and including 7, preferably from and including 1 to and
FE“% g;r ng 4, );:}nd is linear or branched; preferably, lower alkyl is butyl, such as
utyl, sec-butyl, isobutyl, tert-butyl, propyl, such as n-propyl or isopropyl,
ethyl or preferably methyl. Cycloalkyl is preferably cycloalkyl with from and
Fra dygimnty |3 ogubatautddrelsighisg Bedasphslogen, cyano, lower alkyl, lower alkoxy or

piperazinyl unsubstituted or substituted by lower alkyl;

pyrimidinyl unsubstituted or substituted by lower alkoxy;

quinolinyl unsubstituted or substituted by halogen;

quinoxalinyl;

or phenyl substituted with alkoxy

Rs is hydrogen or halogen;

nisQort,

Rg is oxido;

with the proviso that if n=1, the N-atom bearing the radical Rs has a positive charge;
R; is hydrogen or amino;

or a tautomer thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof.

The general terms used hereinbefore and hereinafter preferably have within the context of

this disclosure the following meanings, unless otherwise indicated:



atoms in the ring; cycloalkyl is preferably cyclopropyl, cyclobutyl , cyclopently
omayehobrexshe Alkyl which is substituted by halogen is preferally pesflieeiar2s
alkyl such as trifluoromethyl. Halogen is3especially fluorine, chlorine,
bromine, or iodine, especially fluorine, chlorine, or bromine. In view of the
close relationship between the novel compounds in free form and those in the
form of their salts, including those salts that can be used as intermediates, for
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l|Gef{ererr‘1 lenta? (tpe free comﬁpcilﬁndsbhereinbef re and hereinafter is to be_ )
(eTefo0d S RFMAEAIESS tREPRB AT HANSHAY Clird e BpRa&trd-
es@icivianBattyithsingimeuntdintbiapsleinas acid addition salts, preferably
with organic or inorganic acids, from compounds of formula | with a basic

ifrogen atom, especially. the pharma- ceutically acceptaple salts. Suitable
B BRSBTS e g o =
sndigrreneryngr sHospHGrikacid. Suitable organic acids are, for example,

carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic acid,

ropiQni ' 2 PCT/EP20061004725 -4 octanoic acid,.
el 0L Ui S el 2 o AR T ey
lsiyeeRilylacid, malonic acid, adipic acid, pimelic acid, suberic acid, azelaic
acid, malic acid, tartaric acid, citric acid, amino acids, such as glutamic acid
CHASRAISSAS e AL ROy MAIRIGE 0, B IMRIGISA Brorerany
cyclohexanecarboxylic acid, adamantanecarboxylic acid, enzdic’acH ,
AR 'adhfing dRresdneying dPshinreneidr bRg aceticatbidower alkyl is
mghdelic acidbaiyinsenibuagidsametiih aeae-boty e tirapg; sutfioaicragidpy! or isopropyl,
Aryargrethapasytignic acid, ethane-1,2-disulfonic acid, benzenesulfonic
acid, 4-toluenesulfonic acid, 2- naphthalenesulfonic acid,
1,5-naphthalene-disulfonic acid, 2- or 3-methylbenzenesulfonic acid,
GueltaiksLisuriefereily exiaidaisifuwith disich, ataidedytodfGrip seighd including 6 carbon
Ameclopnrsulppiageid dpr@l‘é'ﬂé%@‘bfit‘ol%?@ ){ltﬁzﬁd\ﬂE@ﬂQWkBBgﬁﬁ?'Sr%@ofgxyl.
other organic protonic acids, such as ascorbic acid. For isolation or
purification purposes it is also possible to use pharmaceutically unacceptable
Akravhish dscavhpléusie fatdgleggrairopiifrardly. rofiubroralsiriciuge triftigromethyl.
pharmaceutically acceptable salts or free compounds are employed (where

icable i form of pharma- ceutical preparations), these are .

e R R, B P S RN e
B8R or two substituents

In view of the close relationship between the novel compounds in free form and those in the
form of their salts, including those salts that can be used as intermediates, for example in
the purification or identification of the novel compounds, any reference to the free com-
pounds hereinbefore and hereinafter is to be understood as referring also to the correspon-

ding salts, as appropriate and expedient.

Salts are formed, for example, as acid addition salts, preferably with organic or inorganic
acids, from compounds of formula | with a basic nitrogen atom, especially the pharma-
ceutically acceptable salts. Suitable inorganic acids are, for example, halogen acids, such as
hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids are, for example,

carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic acid, propionic acid,



independently selected from the group consisting of Halogen; lower alkyl
swhsttutedByshalogen, cyano, imidazolyl or triazolyl; amino sebsiised dy72s
one or two substituents independently selected from the group consisting of
lower alkyl and lower alkyl sulfonyl; piperazinyl wherein said piperazinyl is
unsubstituted or substituted by one or two lower alkyl substituents;
imidazolyl; pyrazolyl; and triazolyl. R2 is preferably 0. R3 is preferably Me.
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hydrogen. A preferred compqund is a,compoun sen fro roup .
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RABESTAC. SjanamunRcidymasheify I sibmierawfRaic acid, 2-hydroxyethanesulfonic
el etihghe-{ - @smitiy baid) ve rSdnedifani: Wed, 2 dinyshesinddrzafd, 2-clquinoli

-1-v)A - nr itrile: . . . .
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IR BA(SNVEE Doy A prichyin<3H§dn3- aakthol-Rhex orgardebhytoiia- ioigk 20k, as
LAINN-I1-YIl- p h e ny [}-2-methyl-propionitrile;
2-Methyl-2-{4-[3-methyl-2-ox0-8-(6-piperazin-1-yl-pyridin-3-yl)-2,
3-dihydro-imidazo[4, 5-
For isolation or purification purposes it is also possible to use pharmaceutically unacceptable

salts, for example picrates or perchlorates. For therapeutic use, only pharmaceutically
acceptable salts or free compounds are employed (where applicable in the form of pharma-

ceutical preparations), and these are therefore preferred.

R1 is preferably phenyl wherein said phenyl is substituted by one or two substituents
independently selected from the group consisting of

Halogen;

lower alkyl substituted by halogen, cyano, imidazolyl or triazolyl;

amino substituted by one or two substituents independently selected from the group
consisting of lower alkyl and lower alkyl sulfonyt:

piperazinyl wherein said piperazinyl is unsubstituted or substituted by one or two lower alky!
substituents;

imidazolyl;

pyrazolyi,

and triazolyl.

R2 is preferably O.
R3 is preferably Me.

R4 is preferably pyrimidinyl or pyridyl unsubstituted or substituted by halogen, cyano, lower
alkyl, lower alkoxy or piperazinyl unsubstituted or substituted by lower alkyi;



c]quinolin-1-yl]-phenyl}-propionitrile;

2\t toyd248hd 3-methyl-8-[2-(4-methyl-pipe razin-1-yl)-pyridirrdrytp @x04225
3-dihydro- i midazo[4, 5-c]quinolin-1-yl}-phenyl)-propionitrile;
2-Methyl-2-[4-(3-methyl-2-0x0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quino
lin-1-yl)- phenyl]-p ro pi o n itri le; 2-{4-[8-(2-Fluoro-quin

oIin 3-yl)-3- methyl -2-0x0-2, 3-dihydro-im idazo[4, 5-c]quinolin- | -yl]-

I |on tl
W’ {@( met oi%teéj-&lhal?ﬂegyl 2,
%J-'B%?B%leldazom 5- c]qumolln 1-yl)- phenyl]-propion itrile;
@-phetlyyb@b it dneithydikd:gxo-8-quinolin-5-yI-2, 3-dihydro-im idazo[4,
SC]quinoIin l1y)-phenyll-propionitrile;
§5Meth 2b[|4 143 metWI -2-0x0-8-quinoxalin-6-yl-2, 3-dihydro-imidazol[4,

Umonat Sir%% e ny l]-pro pi on it rile;

2-Eth I 2- 4 3-methyl-2-oxo0-8-pyridin-3-yl-2, 3-dihydro-imidazo[4,5-c]qui
hSIESAP ¥ Nenyl]- butyronitrile; WO 2006/122806 PCTIEP2006/004725 -6
2-Ethyl-2- [4 (3-methyl-2-ox0-8-qui nolin-3-y1-2,3-dihydro-i m idazo[4, 5-c]q

rinOHRTErYBRRRRYEsputyronitrile;
1-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydr

o-imidazo[4,5- c]quinolin-2-one;

A Hefeltesrermpouosds pyerotiehtnt-ghoperefigh- Sverastwdl @epistiodind3-yI-1,3-dihy

zdﬁﬂéfmifta?p{§ﬁeﬂﬂlﬂm5f8%ﬁ%-4-yl 2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
-Met I 1-[4-(2-oxo-pyrrolidin-1-yl)- phenyl] -8-pyrid in-3-y1-1, 3-dihydro-im

Az T % -c]quinolin- 2-one;

%Mkﬂ@lﬂﬁ -If-(3- wapro?r@w@w&-%giwqdmﬁnnomﬁqmﬂaﬂﬁwmumfreayll-

ophhitrigguinolin-2-one;

zl{ﬁi?éwmg%x. yai)%‘éﬂgll-%- A .n5°ﬁn RS Y B hin-1-yiy-

n-3-y1- ro- im i -one;
PSS dRReiRRE Ry )-amino]-3-fiuoro-phenyl}-3-methyl-8-quinolin-3-yl-1

Zwmﬁmtm pydafih- Bytigeirehin-2-ewe2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
pI-.e{ﬁ‘y[}Bé%I& %t,lg%—gmyl) amino]-phenyl}-3-methyl-8-pyridin-3-yI-1,3-dihydr

o-imid
2- Methyl-2 {L [3- methyl -2-0x0-8-(6-piperazin-1-yl-pyridin-3-yl)-2, 3-dihydro-imidazo[4, 5-

clquinolin-1-ylJ-phenyl}-propionitrile;
2-Methyl-2-(4-{3-methyl-8-[2-(4-methyl-piperazin-1-yl)-pyridin-4-yl}-2-oxo-2, 3-dihydro-
imidazof4,5-c]quinolin-1-yl}-phenyl)-propionitrile;
2-Methyl-2-[4-(3-methyl-2-0x0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-{4-[8-(2-Fluoro-quinolin-3-yl)-3-methyl-2-ox0-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl}-
phenyl}-2-methyl-propionitrile;

2-Methyl-2-[4-(3-methyl-2-ox0-8-quinolin-6-yl-2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenylj-propionitrile;
2-Methyl-2-[4-(3-methyl-2-ox0-8-quinolin-5-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl}-propionitrile;
2-Methyl-2-[4-(3-methyl-2-oxo0-8-quinoxalin-6-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-Ethyl-2-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}-

butyronitrile;



c]quinolin-2-one;

13 [BisH2suethoxy-ethyl)-amino]-phenyl}-3-methyl-8-quinolwe3ayk20¢31@ihysl
ro-imidazo[4,5- c]quinolin-2-one; 3-Meth§k1-naphtha
len-2-yi-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-naphthalen-2-yl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-
2-one;
21E(ta;uﬂprmmﬁw)zmamtr&ml@lm3=&h9a&:¢ﬂnaﬂzeﬁmidmaﬁ{di5¢kwﬂehyu-
bft&o(nfﬁoro -phenyl)-3-methyl-8-quinolin-3-yI-1,3-dihydro-imidazo[4,5-c]quinoli
{2 Hdyrro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl- 8- -pyridin-3-yl-1,3-dihydro-imidazo[4,5-
é}?qM&thylz&:wridin-B-yl-1-o-tonI -1,3-dihydro-imidazo[4,5-c]quinolin-2-one;

I- i azal C l. i
e F O o hmicezote
%H%‘%’[‘Z‘S"ﬂqumolm 2-one;
KLMWW[WW)ESFWWM-%mﬂm}lmaayﬂidlm&dilhydlfdiﬁvdidaﬁﬁ!ﬂéﬁfclﬁminﬂiﬁbIin-

z%
hyI -8-pyridin-3-yl-1-(2- trlfluoromethyl phenyl)-1,3-dihydro- |m|dazo[4 5-C]
3in‘°rf8¥h1 y.£6 %/“%Wé?ﬂgﬂné JURBRAYESAYND G Fore PomERs4:5
CRadimmyioi-d-tmecdazo[4,5-c]quinolin-2- one;

11{ ﬂ%@%émﬁﬂyﬂhﬁww%m%%y&%%@%ﬁf e by P BifgaRi4,

uinalin-2- one; 1-(4-Fluoro-2-methyl-pheny 1)-3-methyl-8-quinolin-3-y1-1,

"§ %ﬂ%ﬁocﬁﬁﬂﬁcﬂ%ﬁo “c]quinolin-2- one; WO 20061122806

P ETRER2008/08%-iyl)-@mino]-3-fiuoro-phenyl}-3-methyl-8-quinolin-3-yl-1, 3-dihydro-

,,qu(ggzg{hlgr@]cﬂﬂﬂwqgh@nyl)-s-methyl-8-pyridin-3-y|-1,3-dihydro-imidazo[4,5-
% oroehgﬂ’%e‘%'héﬂ“%%p“ SO A G ISTRYEV -1 -k s a5 Phts -

CJG}t!mﬂHbﬁrPQe one;

11{-43M@mdﬂ*&@%}h@%ﬁthﬁwﬂéﬁmﬁeﬁﬁﬁq@ihMﬁfQ'—Vnmaﬂ{f’dro-imidazoM,5-

| -2
iq éﬁlol h(()arrlwf/l 3-methyl-8-quinolin-3-ylI-1,3-dihydro-imidazo[4,5-c]quinoli
Wfaﬁ'eﬂ qﬁ@mw SO CIvES @%M&%Mﬁﬂlﬂ%ﬂ%m%&ﬂwro i
3AMdazbdndphioplencbiyiB-gnimpolB-BAgthd-Bhgdro-imidazo[4,5-c]quinolin-2-one;
M@@mo?bsaﬁén% iR grasi DNk RREIM s L MO HIRB PR Rl pnglin-2-

NN A IRhyk b e oS rGHMAIT 9884 5-
depinybirpRidina:yl-1-o-tolyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
31n@tﬂw@aewﬁaw~peqayl)1%mﬁmw RrfiayphB-Srlioihdilydr 0-imidazo[4,5
1 ?Zlolj:'{h IHenyl) 3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(2-Ethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(2-trifluoromethyl-phenyl)- 1, 3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(2-trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
1-(4-Fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
1-(4-Fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yI-1,3-dihydro-imidazo[4, 5-c]quinolin-2-

one;



one;
13§ Ghlorodhd 2-methoxy-ethyl)-phenyl]-3-methyl-8-pyridin-3#yd-alePaiaydioz i
midazo[4,5- c]quinolin-2-one; -7-
1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-i
midazo[4,5- c]quinolin-2-one;
1-[4-(2-Methoxy-ethyl)-phenyl]-3-methyl-8-quinolin-3-y1-1, 3-dihydro-im
1dazoifbr&-L aisiobine Ay PB@hethyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4, 5-cquinolin-2-
- 4 -(2- Methoxy ethyl)-phenyl]-3-methyl-8- pyrldln -3-yl1-1,
3 d|h o-imidazo[4,5-c]quinolin-2- one;

bRfe pﬁf&%gom@nyl)@:m@hgt@;@ngqﬂyﬁ)dyhjﬁﬂ'bggro—imidazo[4,5—c]quinolin—2-
ahelinydro-imidazo[4,5-c]quinolin-1-yl)-phenylj-propionitrile;

12- M@Wk%ﬂﬁén@f %‘%E‘%ly?- O ReHOK )frrﬁ géléiﬂ%.% sz RSN ARBrR dRgoL4:

5-cjq uinolin-l -yl)- phe nyl]-propion
A IORN R ARy OAB By -y Esgantt g2 il
IrMety)-pipgniil- Ryivie{Bytifrar @nhethyit-phkeyl)-1,3-dihydro-imidazo[4, 5-c]quinolin-2-one;

Rkt B IHQrRIR: @athydsarmﬁeré%&w%ﬂeﬁwa% A SR UPIARE Ul uinolin-2-

5-c]quinolin-1-yl)- phenylj-2-methy I-propion itrile;
NEMethyl-N-[4-(3-methyl-2-ox0-8-pyridin-3-yI-2,3-dihydro-imidazo[4,5-cjquinol

Tir{4tMd)hoRengthy hpbtmah e olétmdBigieinin-3-yl-1,3-dihydro-imidazo[4, 5-c]quinolin-2-
d}{[@thyl [4-(3-methyl-2-0x0-8- pyr|d|n -3-yl-2, 3-dihydro-imidazo[4, 5-cjq

I WO 20061122806
13&%@% hen%cy%é ani ?fg‘ltdﬂi}grﬁgbun% es?Eedrlhydrcg In’(\)lga620[4 5-cjquinolin-2-
amrsthyl-[4-(3-methyl-2-0x0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5- c]quinoli

1 oflorhanylinatnis; dathaprssyipsieaails-pyridin-3-yl-1,3- -dihydro-imidazo[4,5-
rum}{l [% 3- methyl -2-0x0-8-quinolin-3-yl-2,3-dihydro- |m|dazo[4 5-

?qumolln- -y1) phenyl]-amide; N-Ethyl-N-[4-(3-methyl-2-0x0-8-pyridin-3-y1-2,

13[%%}8%4#%826[‘2?%fé]m')rﬁbﬁﬁyflWﬁhﬂrﬁrﬂumm&ﬂéé@f@hm‘md@idazoﬁ 5-
cNetbnH=DNdde(3- methyl -2-0X0-8- quinolin -3-yl-2,3- dihydro imidazo[4 5-c]quinoli

1@41(%( Ré@ﬁ'\%gc} ? ?(qlélf% S c{fln quﬂ'glrﬁj' o |m &?éc}aumblm 2-
-dihydro-imidazo Uinoin ﬂ eny ]
1-[4-(2-Methoxy-ethyl)-phenyl}-3-methyl-8-pyridin-3-yI-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;

2-Methyl-2-{4-(3-methyl-2-ox0-5-oxy-8-pyridin-3-yl-2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-Methyl-2-[4-(3-methyl-2-ox0-5-0xy-8-quinolin-3-yl-2,3-dihydro-imidazo[4, 5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-[4-(7-Fluoro-3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
2-methyl-propionitrile;
2-{4-(7-Fluoro-3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-2-methyl-propionitrile;
N—Methyl—N-[4-(3-methyl-2-oxo-8-pyridin-3—yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
methanesulfonamide;
Methyl-[4-(3-methyl-2-oxo-8-pyridin-3-yI-2,3-dihydro-imidazo[4,5—c]quinolin-1-yl)—phenyl]-
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propionitrile;
1pdRlveriade¢4-methanesulfonyl-piperazin-1-yl)-phenyl]-3-methykB:adinativs
3-yl-1,3- dihydro-im idazo[4, 5-c]quinolig2-one;
1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3
-yl-1,3-dihydro- imidazo[4, 5-c]quinolin-2-one;
1-(3-Fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinolin-3-y1-1, 3-dihydro-i
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Bléihare-trpiaeras[a; 5ytesndid-meshg-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
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3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-

c]quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-pyridin-3-yl-1,3-dihydro-imidazo[4, 5-
cjquinolin-2-one;
1-{2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazol[4,5-c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl}-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1, 3-dihydro-
imidazo[4,5-c]lquinolin-2-one;
1-{3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyi]-3-methyl-8-pyridin-3-yI-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;



one;
3WiethydHdddd-methyl-piperazin-1-yl)-3-trifluoromethyl-pheny&84tidineiu 3y
I-1,3-dihydro- imidazo[4, 5-c]qu in olin-2@ne; 3-Methyl-1
-[4-(4-methyl-piperazin-I -yl)-3-trifluoromethyl-phenyl]-8-pyridin-3-yl-1,
3-dihydro- im idazo[4, 5-c]quinolin-2-one; 1-(3-Chloro-4-piperazin-1
-yl-phenyl)-3-methyl-8-quinolin-3-y1-1, 3-d ihydro-imidazo[4, 5-
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1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
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imidazo(4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl}-3-methyl-8-pyridin-3-yi-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
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1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;
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yl]-phenyl}-propionitrile;
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2-[4-(4-Amino-3-methyl-2-ox0-8-quinolin-3-yl-2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-2-methyl-propionitrile;

1-[4-(3-Methyl-2-oxo0-8-pyridin-3-yl-2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}-
cyclopropanecarbonitrile;

1-{4-(3-Methyl-2-oxo-8-quinolin-3-yl-2, 3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
cyclopropanecarbonitrile;
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phenyl}-cyclopropanecarbonitrile;



c]quinolin-2-one;

1 Qhpraghgpiperazin-1-yl-phenyl)-8-(2-methoxy-pyrimidin-pyh P bl
3-dihydro- i midazo[4, 5-cJquinolin-2-ora? -
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyrimidin-5-y1-1,3-dihydro-im
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methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
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8-(6-Fluoro-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phe
ﬂﬂ)sﬂaﬁﬁf\‘ﬁlbf@’tﬁy':jfﬁwgﬁ%wgI51Cﬂﬂiﬁiﬂﬁgliﬁgﬂﬁ-§ﬁfgolro]|:nelthgl-p_?lenyl)—1 ,3-t(?]ih drﬁ-
o-Dimethoxy-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-p
%ﬁy?f—ol?%%o Qﬁ%‘r’@i%?ﬂéom, 5-c]qu inolin-2-one;
@(M&ﬂ&h@ﬂ]lﬁﬁQH?TﬁByMéﬂGQFHl(&piperazinﬂ-yl-3-tri_f|uo_romethyl-%henyl);1,3¢dihydro-
.#J.t iaz J-g-)é-&trlfluojomethyl-phenyl)-l,3-d|hydro- im idazo[4, 5-c]quinoli
LUELEaRD

azo uinolin-Z2-one;
-on

nicias6-yrd " iazol-lol-3-4riflnoramethyl
B ot S e 8 FO oy
N-5-yl)-3-

CIRVI-L-E451, 2, 4]triazol-1-yl-3-trifluoromethyl-phenyl)- 1,

%Eﬁgte}iﬁi@qiumgﬁﬁﬂﬂs155_219ljbEﬁﬁlf-&'&ﬂ‘?—'}ﬁé-triﬂuoromethé/_l—phenyl)—1 ,3—dih§c!ro-

igiw ﬁé%f’i"] A}J}Eﬁ&zﬁ%—ﬁg:g;{gfluoromethyl-phenyl)- pyt.’idlr'l-B-yl-l, dihydro
é(élhaﬂwéﬁé'y:&}ﬁ%@hlgé:%:%ﬁiﬁl?HQIH!‘3QEMEBD’F-WQ:&?BH}Qﬂé%aﬁi}éﬂré%yn-1,3-
h d ,5- c]quinolin-2-one;

dgi?éfgﬂ%r{ﬁé?é[gg%i@wgsgﬁféthyl-1-(4-pyrazol-l-yl-3-trif|uoromethyl-phenyl
“SutatBVAER TR g Ynoli N6:006: WO Wonenyn-1,3-
éé(éﬁ Eﬂg%ot(’?/o%ﬂ%d z@ %Eﬁiegﬁ%q Fﬂﬂﬂ'&ﬁ p%?%.%vyfiﬁ@%rﬁéﬁ%% P rAso1-1
dy S RPN A DS dihyd ro- imidazo[4, 5-c]q uinolin-2-one;

411 2,4]tci370l-1 V) _3_methyl-8-nyridins 3-yl-1.3:dihydro-i
S AL R
'?!ﬁﬁ%_&rﬁqwDﬁPféﬁWBYH?éﬁﬁgﬂz@@ﬁl?mtSm3-y|-1, 3-dihydro-imidazo[4,5-
g A T VT R e L
d&m{&rg@af&%%ﬁmﬁ'ﬁ:%m; o
eldﬂs:tsmﬂe@ﬁ&i@gﬁag%959m%anﬁwﬁy%%m:§:&Hb%?3%e%a¥&;,%eny.)-1,3-

3-dihydro-im
dihydro-imidazo[4,5-c]quinolin-2-one;

3-Methyl-8-pyrimidin-5-yi-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2,4-Dimethoxy-pyrimidin-5-yl)-3-methyl-1-(4-{1,2,4]triazol-1-yI-3-trifuoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-8-pyridin-3-yl-1,3-dihydro-imidazo[4, 5-
cjquinolin-2-one;
3-Methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
cjquinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-1, 3-dihydro-

imidazo[4,5-c]quinolin-2-one;



c]quinolin-2-one;
1+ higlazsbdl -y1-3-trifluoromethyl-phenyl)-8-(6-methoxy-pyrigin/8eghpaometh
yl-1,3-dihydro- imidazo[4, 5-c]quinolin-2-pne;
1-(4-Imidazol-1-yl-3-trifluoromethyl-phenyl)-8-(5-methoxy-pyridin-3-yl)-3-meth
yl-1,3-dihydro- im idazo[4, 5-c]quinoli n-2-one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-yImethyl-phenyl)-1,3-dihydro-imid
878 eoRPyRAHIB-I NG ety _ﬁ?ﬁ'dﬂ?%%ﬁr‘ﬁlb&r‘éﬁf&&wl-phenyI)-1 ,3-dihydro-
i2 %r%%:é%’lfn&m&?genyl)-1, 3-dihydro-im idazo[4, 5- c]quinolin-2-one;
T— nida -ri-ylme Hyi-phenyl)-3-methyl-8-pyridin-3-y|-1, 3-d
HydPbloneidds 34 t5aeridinbhihedylbaenethg-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
dotfintimidage1-yimethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,

-dihydro-imid 4, 5-¢Jq uinolin-, 2-ope; or a taut I thereof, or a
PR s R e R Lo e Bienta
Areinplip-g¢eRfHounds of formula la, R1 /R2 \N-YA/ RQ NCR 3 R5 (la), (R6 In

R S e S T

GeEPERdetiy selected from the group consisting of Halogen; lower alkyl
y halo or cyano; amino, substituted by one o

bstituted titut ( ne
S N e R Y s A
Aglnoliovdernsikyl sulfonyl, lower alkoxy and lower alkoxy lower alkylamino;
Piparadiyl- WhesainSaishidpOIAREIA)S LM dIstIaH Ah SURRELHEH Y 80ehPhro-

AIwo s ityents .in eRe_ndentIy selected from the group consisting of lower
nmllé)aﬁo <C qunnol"}- -0 ﬁ’ .
alkyl'and lower alky! sulfonyl,
1-(4-Imidazol-1-yl-3-trifluoromethyl-phenyl)-8-(5-methoxy-pyridin-3-yl)-3-methyl-1, 3-dihydro-

imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-ylmethyl-phenyl)- 1, 3-dihydro-imidazo[4, 5-
c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-(4-[1,2,4]triazol-1-ylmethyl-phenyl)-1,3-dihydro-imidazo[4, 5-
clquinolin-2-one;
1-(4-Imidazol-1-yimethyl-phenyl)-3-methyl-8-pyridin-3-yi-1,3-dihydro-imidazo[4, 5-c]quinolin-2-
one; and
1-(4-Imidazol-1-ylmethyl-phenyi)-3-methyi-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-

2-one;

or a tautomer thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof.

Preferred are also compounds of formula la,

Rg (a),



2-oxo-pyrrolidinyl; lower alkoxy lower alkyl; imidazolyl; pyrazolyl and triazolyl;
RRi6Q06&i1218%is lower alkyl; R, is pyridyl unsubstituted or suhstitutethddyos725s
lower alkoxy or piperazinyl unsubstitutedier substituted by lower alkyl, or
quinolinyl unsubstituted or substituted by halogen, or quinoxalinyl; R5 is
hydrogen or halogen; nisOorl; R6 is oxido; with the proviso that if n=1, the
N-atom bearing the radical R6 has a positive charge; or a tautomer thereof,
or a pharmaceutically acceptable salt, or a hydrate or solvate thereof. WO
20061122806 PCT/EP2006/004725 -16 Surprisingly, it has now been found
e compounds of formula I, have advantageous pharmacological
properties and inhibit the activity of the lipid kinases, such as the P13-kinase

RNE/RESREN Be&%&fﬁ%é’%—gmgﬁe@a&%m&@a kinase Jamisipin.calied
iP KK and mcl&Jd A-PK, ATM, ATR, hSMG-1 and mTOR), such as the

| e :

‘ﬁf&eBrS{‘é%?ﬁﬁ%{Sg %1°ﬁ‘a"}%§§/° HR (i?géﬁ%gt?éat disease or disorders which
idalp@e on the activity of said kinases. Having regard to their inhibition of
IphesaRptitlinesiiel BokisaseterapyasiccaBraignds of formula (1) in free or

harm tically acceptable salt form, are useful jn the treatment of
b R s R L B e bR SR e,

QY pfrtonrerativb, \awea koot danen rikesy anrblewes atieor trwer alkylamino;
giperapianlyeaein iad Mp&eBRGIaE ensVBsitiaRsH 0kt dTEeIHBRNWR substituents

. i in iop ma ympiomatic or, prophylactic.
R L T e
praprerafidtisease selected from a benign or malignant tumor, carcinoma
lofveinelksayriokigrgiyl:liver, adrenal gland, bladder, breast, stomach, gastric

iyﬁm@y,pvaries, colon, rectum, prostate, pancreas, lung, vagina or thyroid,

sarcoma, glioblastomas, multiple myeloma or gastrointestinal cancer,
pyrazolyl and triazolyl;

R,is O or S;

Rj is lower alkyl;

R, is pyridyl unsubstituted or substituted by lower alkoxy or piperazinyl unsubstituted or
substituted by lower alkyl,

or quinolinyl unsubstituted or substituted by halogen,

or quinoxalinyl;

Rs is hydrogen or halogen;

nisOor1;

R is oxido;

with the proviso that if n=1, the N-atom bearing the radical Rs has a positive charge;

or a tautomer thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof.



especially colon carcinoma or colorectal adenoma or a tumor of the neck and
heasl,@e/1epidermal hyperproliferation, psoriasis, prostate hypenpiasiaeao472s
neoplasia, a neoplasia of epithelial charggter, lymphomas, a mammary
carcinoma or a leukemia. Other diseases include Cowden syndrome,
Lhermitte-Dudos disease and Bannayan-Zonana syndrome, or diseases in
which the PISKIPKB pathway is aberrantly activated. Compounds according
to the invention are useful in the treatment of inflammatory or obstructive
irways diseases, resulting, far e ple, in reduction of tissue damage,
o R B e e Sy L v Pk atgoous
Pirgrecdpsicalimapsriascrydorhiiishe eathétapivhy Srideastes tsusnishtiled13-kinase
Piesenidnventismts RRPisablerdntiiaAsHIRIMES MRRLeNEs BAIBIOPIRRNSYS
nslagipR/boik npsicnaaiplerdic) axhma and exrinsic (alefoie)  astima,
mild asthma, moderate asthma, severe asthima, Bronchitic ASNMa, Cxercise-
YR adtietiaaigticeqratis eaipihishd eReRf RN RREUITORbSANIDaseerial

infection. Treatment of asthma is also to be understood as embracing

i€ . f f hibiti
e e e s o
PeT P00 TP calynseentahia telt fum cXmpTRNER Baertment of
catsiory aiichajor imetical bptieesdtiaatbnontefteis Kdessitadyaryeipient or
(o ARRSAFHAGRIG B Qﬁgrg‘?é’%’ﬁ‘dgt@ﬂgeoﬁaé&é‘é%%%rﬁéﬁ%@@&rrﬁggﬁ'“0”

S
is referred to as "wheezy-infant syndrome”.) Prophylactic efficacy in't
PRATHRAMBIJARTRLWATHL evidenced by reduced frequency or severity of

symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack,

TrORFANATMERE IO idREURGHRD AT dMBRAMEH R WA YRE B BRIpANadfinay

further be evidenced by reduced requirement for other, symptomatic therapy,
I.e. therapy for or intended to restrict or abort symptomatic attack when it
Fetaired fo e examppiledeftfoinfidant hirorse(i. thecoetittosnt rbid porliferative disease
serencaaditatosynigraniiagHERRRRH thRFBMAIAY BaRakiiHeANDE: aRparent
. shblects prone.fo.morning dipelngt, Moraing dipping. fe.8 recodnised
ethmatic syndrome, coMMmAn 10 a SUBStantar perRentage o X BeA i e8RS
heiearasien SE P ids BRaaabRbegopatwakitirlseTYe s otraaRsto tes §halrancer,

espedihiy iBIen BaUMaha silsiarbalnsistM B Brevaausly afnistared

the o n rding to formula | can be
B e e R e A L e e p e R
SRR TR PredEmP Rt SIS BB SHIENRALR iplchiBearire Rty disRases
ifAldy GouittacyreirespirdtenyitisDessssyineiosme dBRIISY st HOMADDSIHH Y Cor

diseases in which the PI3K/PKB pathway is aberrantly activated.

Compounds according to the invention are useful in the treatment of inflammatory or
obstructive airways diseases, resulting, for example, in reduction of tissue damage, airways
inflammation, bronchial hyperreactivity, remodelling or disease progression. Inflammatory or
obstructive airways diseases to which the present invention is applicable include asthma of
whatever type or genesis including both intrinsic (non-allergic) asthma and extrinsic (allergic)
asthma, mild asthma, moderate asthma, severe asthma, bronchitic asthma, exercise-
induced asthma, occupational asthma and asthma induced following bacterial infection.
Treatment of asthma is also to be understood as embracing treatment of subjects, e.g. of
less than 4 or 5 years of age, exhibiting wheezing symptoms and diagnosed or diagnosable



pulmonary, airways or lung disease (COPD, COAD or COLD), including
clwoniegremobitis or dyspnea associated therewith, emphysenarasvielass
exacerbation of airways hyperreactivity tbnsequent to other drug therapy, in
particular other inhaled drug therapy. The invention is also applicable to the
treatment of bronchitis of whatever type or genesis including, e.g., acute,
arachidic, catarrhal, croupus, chronic or phthinoid bronchitis. Further
aieﬂanamtl gﬂﬂg?bﬁt@a{aﬁr%m\ﬁa«&dm flsommmﬂrmmm W often
able .inc Qconiosis. (an inflammatary, commo
e R A SRRt g germati
EHettae toreiifrstter bpREbiNENL B Ndrtnectasioned by repeated
inhalation of dusts) of whatever type or genesis, including, for example,

%{%%ﬁ@eﬁ nih qggﬁé e&og*sasﬁpah E t|| Sf{%e |dero§?oé§ pc%?‘%; !

SIS an SSIhOSIS aving regar tOt eir an I-IN ry actl
Sﬁé{ﬁ‘%?&%ﬂf&?&'eﬁ}w Btaskisito R e de sHbpAticRRAneC ChTIpB Ntk the
imventiorraie alepfuseaich or thertreatrienyefhgasisaghity elatesl dispiders, e.g.

m%ﬁ%&%?&%@ﬁ@ﬁi@%&ﬂéﬁ'?Jﬁgtgrlﬁ&‘igﬁ{éré’égngejsat"ﬁr‘%ﬁxg,ng%\,

involving morbid eosinophilic infiltration of 5u|monary tis

5B BI8BIE P e ERPLITH RS Httark W ﬁ%rb%cﬁwapm.sxa@m%ﬁehs the
isfiavaysanar. lcogsoaewid) asriorckeditaple, osphelhile beleftdrdisondensaf in

a&mc@tawmwéﬁﬂ%nuﬁe'cgr (FRRCRRRLIRY 'de,f;&kﬁgf SRR B SiRg Rophilic

neumonia, parasiti articular metazoan) infestation (in ud|n opical
ERARGEATR PRI e oF RIS R A nb%@awsmgmo%%%nm'emﬂg
mgpgerM%Vm@reﬁtﬁe&, egsiredpbdictogdoutevizabmnd ¢tshephilasibicine

rdesrlesstiaring dRe.sl Wﬁnﬁﬁ?@ﬁb@@@@@ﬁ i 2GRN RM AL efapy.

the invention are also useful in the treatment of inflammatory or allergic
conditions of the skin, for example psoriasis, contact dermatitis, atopic
(heppeainds askspéiomtodasansa & sambeneseqnifotimaindemmationy heepetifiotivesirways
dreleseslananaonvittlign. tBWﬁ%Bi’éwnﬁﬁﬂmiﬁ)Mﬁﬂé}%ﬁaQH|M3&WQ&@%ng

.Aﬁﬁggﬂ}’%&%ﬁ éé) lrnlghl%“ls%‘esglgﬁeé s?<|n RB@L ancigu rdc?nd other

mat ergic conditions e mventlon
PRIy 80 wag@arfbmm%em%mf BipRlp ers%@éeé mcl@@na ﬁi@fﬁ@'céueﬁpb'éfs or
ddmaaesmcmrdmemm\en@menfammoay ensopoags, dosimgaple,

FQL%HSIRI éUﬁ@é”q?%%ﬂB%%PGr‘U& %?ijptthnﬁy?t‘éwél? &ﬁeqqmg@§e0t| § th?]rapy

eratocon unctivitis SICCa, and vernal conjunctivitis, diseases af
Tﬁsérévmmamalgﬂlépﬁg?m?]msthgﬁr&atment of bronchitis of whatever type or gene5|s

including, e.g., acute, arachidic, catarrhal, croupus, chronic or phthinoid bronchitis. Further
inflammatory or obstructive airways diseases to which the present invention is applicable
include pneumoconiosis (an inflammatory, commonly occupational, disease of the lungs,
frequently accompanied by airways obstruction, whether chronic or acute, and occasioned
by repeated inhalation of dusts) of whatever type or genesis, including, for example,
aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis and

byssinosis.

Having regard to their anti-inflammatory activity, in particular in relation to inhibition of
eosinophil activation, compounds of the invention are also useful in the treatment of
eosinophil related disorders, e.g. eosinophilia, in particular eosinophil related disorders of the

airways (e.g. involving morbid eosinophilic infiltration of pulmonary tissues) including



inflammatory disease in which autoimmune reactions are implicated or
hawng@n asieimmune component or aetiology, including autpgnmenes/004725
haematological disorders (e.g. haemolytig .anaemia, aplastic anaemia, pure
red cell anaemia and idiopathic thrombocytopenia), systemic lupus
erythematosus, polychondritis, sclerodoma, Wegener granulamatosis,
dermatomyositis, chronic active hepatitis, myasthenia gravis, Steven-

%@F&Qﬂ@ﬂﬁﬁﬁé%ﬂéﬁé@%ﬂg%ﬁp%? oAU TREYBS e BAMBIRRARBIN ELosinophil-

disease (e.g. ulcerative colitis and Crohn's disease), endocrine
SR O AR e e A A R Lol ymcrome,
FRFRaRIESRIAWNONBU RIOPRIS, (N kiikyIsC reetrsisaprinfemptisititng!uiimp bsisical
f@ﬂp%@twﬂ%mﬁmsw@%{}é&@mﬁ@wmeﬁui Seea rﬁﬁ@lﬁ@?@thurg-&rauss
eratocqnjunctivitis, interstitial lung fibrosis riatic arthritis a .
o e e A B P S e
qarapafifie PeptrRasieiirome or minal change nephropathy). Furthermore,
the invention provides the use of a compound according to the definitions

(pc%&%n%rs RhRImaGesHSA! |§‘§8§8§i‘9\"?rﬁal'r%a‘i’r%%‘n?xg{rﬁfaemonﬁaﬁo'Vaot?aﬂé%%c’f
for the preparation of a medicament for the treatment of a pro ﬁ(r-:yrafl_ve _
i %frﬁ]ﬁﬁé%rf%mwe PForeE cgtachesT iz aloiip 47 Batitis alopecia
dlesea seytiicnaohetioetive JESPAIAONY PSERBES, GtlaraiRonte v ENGIMYPsensitivity
CLLTiNg in i ith. fr ' ffi of th 1ds
e e 8 PR Lo 08 MRl SRR
bl R BERLIstReARM Qe EYeURAloAs PatRisEanAte AR Al Ysishie of 50 pL per

well of a half area COSTAR, 96 well plate. The final concentrations of ATP

EhsbBhesPhatdyhiRAriPhia AR oaRsRL YRS e & Ik JesRestively-

The reaction was started by the addition of P13 kinase p110p. The
“COMBORe S o7 it SRR AR AR AP FBINIE RBHIR: CIBRCRERY for example,
tsatnsot ntidinesse DME @ pétione bfithe slyssnshPad conpradtadtivitgratasonjunctivitis

sReHRINRIRY QAgiHER 0, kigfR% ¥alMAl M itbedinst ANl Snifkis. and
i r%g%mn c:)L a id ethe Iasv'El ﬁ‘: elllﬁog)rl‘1 c%uemn 120. The ba(ik%ro(gnd was determined
By Rdaion B T M UGS PSR $BHRES 228 A QUSHESPEBRYIAR A and the
afSMNVBAS T RRNGATIPNZtigiogy. Inskaingraut e pr dagrea ghegigslbdisordend .g.
hamefytiEdNaénas saydauéfahaemia, pure red cell anaemia and idiopathic
thrombocytopenia), systemic lupus erythematosus, polychondritis, sclerodoma, Wegener
granulamatosis, dermatomyositis, chronic active hepatitis, myasthenia gravis, Steven-
Johnson syndrome, idiopathic sprue, autoimmune inflammatory bowel disease (e.g.
ulcerative colitis and Crohn's disease), endocrine opthalmopathy, Grave’s disease,
sarcoidosis, alveolitis, chronic hypersensitivity pneumonitis, multiple sclerosis, primary billiary
cirrhosis, uveitis (anterior and posterior), keratoconjunctivitis sicca and vernal
keratoconjunctivitis, interstitial lung fibrosis, psoriatic arthritis and glomerulonephritis (with
and without nephrotic syndrome, e.g. including idiopathic nephrotic syndrome or minal

change nephropathy).

Furthermore, the invention provides the use of a compound according to the definitions
herein, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof for the

preparation of a medicament for the treatment of a proliferative disease, an inflammatory



8.33 L of 3 mM stock of ATP giving a final concentration of 5 pM per well 1
pwvof4®3R3296 on the activity date giving 0.05 pCi per well 3@@impbdosngimk
PI stock giving a final concentration of 6 fmL per well 5 pL of 1 M stock
MgCI2 giving a final concentration of 1 mM per well 20 pt- of the assay mix
were added /well. 2 mL 'Enzyme mix' were prepared per plate (x' L P13
kinase pl 10p in 2 mL of kinase buffer). The 'Enzyme mix' was kept on ice

dueing adgitiotstadheassaaatane28, b Eoayre: sinmeIp asdagiyal to
ggﬁﬁteg}g,{% t{Pzpn Tgl_ﬁé?ldante was then incubated at room temperature for 90

minutes e rea tlon was terminated by the addition of 50 L WGA-SPA
bead suspension per well. The assay plate was sealed using TopSeal-S
angafficabaté thactogrouels pefaiuieafDarat skte $h&QomiB IHESKiMYER inhibitors can be

A 16/4288Q6 S E/[EP2006/004725 -20 The assay plate was then
centrifuged at 1500 rpm for 2 minutes using the Jouan bench top centrifuge.

e m@@%y @J@éﬁowaeaﬁow}teiﬁéam a ﬁ:@fkadldri@l%@(ﬁunme@@hm"obed%lf area
20 sec * The volum enzyme wi ton the
R o o e e R T e B bTRe o n e

ISRV 811 %@&N@(Wagamgtﬂm@)d iffes sergharatagssteridkbalihlesadgitiomrd P13

Rk epliao Deneriptig Ahioanratca) pReRy SR NA-Fdf LhEaRsay was
done using the kit V7870 from Promega, that quantitated DNA-dependent

vrotéinkifaseranpyiy, insth RMiRetvel g sRupresarations and in cell
ﬁUCL?&Eleﬁglr@l??ﬁvaP %%@%@Q&éﬁ%ﬁ &hﬁf‘% 090?%8 lﬁq éf\l wells

requires double-stranded DNA " (dsDNA or act|V|ty ng o Ato
the BEAHRE Fe%”lﬂtg‘ﬁ]'?ﬁ@ﬂﬁ(ﬁﬂl%?ﬁﬁ?'ﬂfnfhéz active enzyme and also brlngs the

Substeagg hioheLnmme Héh
s S S

d. D X5 reaction b
progfe S 2N R el 'E%}Srﬂ”‘{; CF#%“‘E’E?’#% OICAADET, pH to 7.5 with KOH) was

.dllLQ&dLll&@mmm&ed prgiereand e (stock = 10 mg/ml) was added to a

final concentration of 0.1 mglml.
1.912 mL of HEPES assay buffer

8.33 pL of 3 mM stock of ATP giving a final concentration of 5 uM per well
1 uL of [°PJATP on the activity date giving 0.05 puCi per well
30 pL of 1 mg/mL PI stock giving a final concentration of 6 ug/mL per well

S pL of 1 M stock MgCl, giving a final concentration of 1 mM per well
e 20 pL of the assay mix were added /well.

e 2 mL ‘Enzyme mix were prepared per plate (X pL PI3 kinase p110p in 2 mL of kinase
buffer). The ‘Enzyme mix’ was kept on ice during addition to the assay plates.

e 20 pl ‘Enzyme mix’ were added/well to start the reaction.
* The plate was then incubated at room temperature for 90 minutes.

* The reaction was terminated by the addition of 50 uL WGA-SPA bead suspension per

well.

» The assay plate was sealed using TopSeal-S and incubated at room temperature for at
least 60 minutes.



The activation buffer was made of 100 pg/ml of calf thymus DNA in control

byftesdkd s Tris-HCI (pH 7.4), 1 mM EDTA (pH 8.0)). Per p¢les iR s/004725

reaction mix was composed of: 2.5 pl af &ctivation or control buffers, 5 pl of

X5 reaction buffer, 2.5 pi of p53-derived biotinylated peptide substrate
(stock=4mM), 0.2 pl of BSA (stock at 10 mg/ml) and 5 NI of [y-32P] ATP (5

pi of 0.5 mM cold ATP + 0.05 pl of Redivue [y-32P) ATP = Amersham
AAGRGEEA0 PG FA0RCKBRl L 0PSB TRe RN RIS GYRGHE

V5811, conggnration:loo U/pLgéwas diluteddﬁlo In Xri react'llg)#] buf’f%nr}gﬁ) neh
kepPBIFFEE 96 imminent use. 10.8 pl of the diluted enzyme was incubated
withrdeZpd B AR RV compansisy(dibad 4/ F0dsunatelch /o LeimgNMosiack 45

ne ots)é\ASOdg for 10 minutes, at room temperature. During that time, 15.2 pl
of the Teattion mix was added to screw-capped tubes, behind Perspex glass.

9.8 prief tbrreazymepasihiar dspastermeshddhadphescentainbigtBatch in use.
reaction mix and after 5 minutes incubation, at 30C, WO 211116/122806

PCT/EP2006/004725 -21 the reaction was stopped by adding 12.5 pP of
Sermeimhtion buffesy(7dS hguandditen hydioahieridayity\ Bigainsixing wittdheat Ifhpliogs

mhguabief eariyBriaR-sPotted onto a SAM 2R biotin capture membrane,
which was left to dry for a few minutes. The membrane was then washed

extensively to remove the excess free [y-32P] ATP and nonbiotinylated
Drencptionoh bipsbeBBakesmydsrin@ | of 2M NaCl, 3 times for 2 minutes
each in 200 ml of 2M NaCl, 4 times for 2 minutes each in 2M NaCl in 1%

3P0O4 and twice for.30 seca ch in 100 ml of deionised water, The
T e PSR i B ST e S el et fsgencent
ERiet? repsBrasieyibtuka'd WasusEparetermesivigraiaiiops and stissbrsielpel extracts.
mrced iRt aheseiakkalipe ikl aRe yseh l&;]ay&fr@@i%ﬁk?Fgngwe-eErmf@grmNA
r Perkin-Elmer) w ed. The amount o P incorporate
B B e e T b e R e B BT of e
YR SERMRtBRACcARNINYINTRetesficabyttiehslesshpounts ehiyamvaetesindn the

pblexgitiog IthieraeticatofoqhtbesBI3K/PKB pathway can be demonstrated in
cellular settings as follows: Protocol for the detection of phospho-PKB and

Ef)hos ho-GSK3p. On day 1, UB7MG cells éATCC No. HTB-14) are
NsSiKiZad caainmoyfia SR M HEPERarIBerMKE! dRti il iM9tesr coMhBeTé. 0.5
P KD TA40 middiim, toHatéiriab cotic i tvors aflGed 1/5 in deionised water and BSA

(stock = 10 mg/ml) was added to a final concentration of 0.1 mg/ml.

The activation buffer was made of 100 pg/m! of calf thymus DNA in control buffer (10 mM
Tris-HCI (pH 7.4), 1 mM EDTA (pH 8.0)).

Per tube, the reaction mix was composed of: 2.5 pl of activation or control buffers, 5 pl of X5
reaction buffer, 2.5 pl of p53-derived biotinylated peptide substrate (stock= 4mM), 0.2 pl of
BSA (stock at 10 mg/ml) and 5 pl of [y-*°P] ATP (5 ul of 0.5 mM cold ATP + 0.05 pl of
Redivue [y-*P] ATP = Amersham AA0068-250 pCi, 3000Ci/mmol, 10 uCi/pl).

The DNA-PK enzyme (Promega V5811, concentration=100 U/uL) was diluted 1/10 in X1
reaction buffer and kept on ice until imminent use. 10.8 pi of the diluted enzyme was
incubated with 1.2 pl of 100 uM compounds (diluted 1/100 in water from 10 mM stock in neat
DMSO) for 10 minutes, at room temperature. During that time, 15.2 pl of the reaction mix
was added to screw-capped tubes, behind Perspex glass. 9.8 ul of the enzyme was then
transferred to the tubes containing the reaction mix and after 5 minutes incubation, at 30°C,



105 cells/mL. Ten (10) cm tissue culture dishes are then loaded with 10 mL

olbesrll2ssispension, and incubated for 18 hours. On day 2piesp¥ashienHy
plates is discarded and replaced by compiete RPMI 1640 medium containing
either DMSO or inhibitors [compounds of formula (1)]. After 30 minutes of
contact, the medium is quickly removed by aspiration and the cells rinsed
twice with pre- cooled PBS. Cells are then placed on ice and immediately

!Mée%aaf&%ewaéam%%a@rsyma. [§SPved PYSRERARE 80/ %emegggmdme

Immbilon-P membrane for detection of levels of endogenous G K3p, P
BIIESYRSF8b8-PKB and PhosphoS9-GSK30 by western-blotting. Membranes
Afterthexingriedliaad I€ouk riduasithf paiviethwle nesilapotied ahtenail 8ANTE Betitceapture

measerRd haMyiimageT M)L'thaC@Wn%(f%éeh&HenﬂmaﬁerWag“men Wg&ed

the FluorChemTM software (Alpha Innotech Corp). The data are analyzed
TP RGN AR AR Vst B pSHERS A% &I&T&ﬁﬂ%ﬁ%@'ﬂﬂaﬁ%mﬁmb MRS® for 30
seertitaihe3(iemié 2tdINaCidBioms used foinkiassednim200rs) wfitVIi@ia P kit for

mﬁdté%a\eﬁrﬁaowméa.ﬁe%%%mcaﬁu%t:c@%P@ba%%%&cwéﬁ'q CHRICh of
% nd JC50 values_are determined accordi fg}% WO 20061122806

RS ATBI00N 5109535 12s Pens BB AIrABh R 193 IRgRaratiuqrar 30-60

rmitasnor activity of compounds of the formula (1) in vivo. Female Harlan

@BNW&HMJ&H& r@&i%r‘f;“nga%[ C. s@ﬁ&%ﬁ%@%@ﬁ?%@ﬂ@mlaﬁ%g%%a%ﬁced into a
can sed 1o e ne ant-tu

SERERBRE o At avmsvmﬁ LR ET BB e BH A BRs Parten)

\fmgaﬂéﬁcﬂ off aprosimizat P28 asrgdeatetdotathm BBIALRK Sidtinglaterbrentiveaisiletiate

ﬂw%gmd&bamalbmgg%mm%fsmﬁ@@_by means of suture clips. When
tumors reaches a volume of 100 mm' the mice are divided at random into

oups of 6-8 animals and treatment commences. The treatment is carried
TR eHis PR BRSO TS0 250D S R PR
retimimisiratieriencestialitd i(areless Settingsradyfpldfves.compound of formula (1) in

@r&HH&%@ ¥ehicleabAefines dRsprRaTig JHIOOLS. Bk asured twice a week

with a slide e and the volume of the tumors is calculated. As an
Siiintoe U AR 1RISESTIE. W T finBEon et SR P i ppaer
airemiprerr, afior dléad prhefretite dotiptelel B 216 B Iorinsteddem b ar Gied naositritien of 6 x

1R Tels/NR. HLR 11%; SRQISISE culture dishes are then loaded with 10 mL of the cell
suspension, and incubated for 18 hours.

On day 2, the medium in plates is discarded and replaced by complete RPMI 1640 medium
containing either DMSO or inhibitors [compounds of formula (I)]. After 30 minutes of
contact, the medium is quickly removed by aspiration and the cells rinsed twice with pre-
cooled PBS. Cells are then placed on ice and immediately lysed. Protein samples are then
resolved by SDS-PAGE and transferred to Immbilon-P membrane for detection of levels of
endogenous GSK3p, PKB, PhosphoT308-PKB and PhosphoS9-GSK3p by western-blotting.
Membranes are then dried and covered with polyethylene film, and chemiluminescence
measured in a Multiimage™ Light Cabinet (Alpha Innotech Corp) driven with the
FluorChem™ software (Alpha Innotech Corp).

The data are analyzed with AlphaEasy software, plotted as % of control (cells treated with
DMSO in identical experimental conditions used for kinase inhibitors) with SigmaPlot® (SSP}
Inc, version 7) as a regression curve (Four Parameter Logistic Cubic) and ICs, values are

determined accordingly.



In Vitro 14, 911-15 [1978]); the MDA-MB 231 breast carcinoma cell line
(ANEL0dI2kbEB-26; see also In Vitro 12, 331 [19761); the MidAviMB4D»84725
breast carcinoma cell line (ATCC No.HT®131); the Colo 205 colon
carcinoma cell line (ATCC No. CCL 222; see also Cancer Res. 38, 1345-55
[1978]); the DU145 prostate carcinoma cell line DU 145 (ATCC No. HTB 81;
see also Cancer Res. 37, 4049-58 [1978]), the PC-3 prostate carcinoma cell

TherPars trspesiRiynRIRieisegk MohsatlanE BhtitdhaP a38@tRIeP CoMIRniREST the

\%(r)mééé%-% L,1V980]) and the PC-3M prostate carcinoma cell line; the A549
human Rjng 4denocarcinoma (ATCC No. CCL 185; see also Int. J. Cancer

Hemaie- 120 78]y MiseNOL HBOB véth Ihe (tansranied HvBay glieklestiss USTMG
1oeieRcZ46, 4341 [dA89)he the PRNCIABLIEEIRCES P@Miﬁ&%ﬁkﬁbﬁﬁ(&e@n day 0,
Tomiok l., Cancer Res. 61, 7518- 24 [2001]). Compounds of the .

O B B e LR e e o st Tial 25 mo's
RIS SAVERE6ANSralfartTtee PAEtRIatISH BarlangrBiFamabrinpisedywadikisugosed by
iehuisoT, sitgreadipy O \RAEE 1kRA8 06K T /& PRON6/0012Bm2 el emansy aladed at

855Orda RS Rty the 59438\31@9,15?&5&'}%&?gom%&xg%twwigu;gré%.ﬁgeagm out

according to standard procedures ( J. Immunol. Methods, 3, 2,279 an .
Ricb?rS wesks Rtk Fb@?é%’laME‘EFRY&QPRFe% PR AL AE PRisiglin poce daily
(2280 eButetly) speemueiidiuiio@Bla dnid BALiBitewitecd 4 delifbdogdies. The

{iRBHEaRN FEAN,B8NEL I JIBLPQHAM URSLGAGYLURIHR JMEHRIAEHeStdmbrs is
105 in total) are incubated in RPMI medium containing 10% FCS, 100 U/ml

GEHEIRR, 100 pg/m streptomycin (Gibco BRL, Basel, Switzerland), 50 pM 2-
Anercafieositiantl (Fluke, BIONS, Sdtzetldine arag sienidiéyudidtiedicosapeundsner,
rSeMamitiee- fold dilution steps in duplicates per test compound are

performed. After four d?/s of incubation 1 pCi 3H-thymidine is added. Cells

are harvdbfelf 2NN BASRIRRM A RURAGIO TR eI DERG NG AATE 132; see also
incorporatediBHith@hidindi878btermined according to standard procedures.

Backayoyng MalNease 19w B%P&%ﬁbﬁé\@eﬁzlﬁ@ﬁ%@rﬂﬁf%ﬁlﬁ%%mlﬁx Vitro
cells alorig/. é,g?ﬂ\n/\fdcontrpls are subtracted from all values. High controls

without a IENA
e the MDA-MB 453 breast carcinoma cell line (ATCC No.HTB-131);

¢ the Colo 205 colon carcinoma cell line (ATCC No. CCL 222; see also Cancer
Res. 38, 1345-55 [1978]);

o the DU145 prostate carcinoma cell line DU 145 (ATCC No. HTB 81; see also
Cancer Res. 37, 4049-58 [1978]),

¢ the PC-3 prostate carcinoma cell line PC-3 (especially preferred; ATCC No. CRL
1435; see also Cancer Res. 40, 524-34 [1980]) and the PC-3M prostate
carcinoma cell line;

e the A549 human lung adenocarcinoma (ATCC No. CCL 185; see also Int. J.
Cancer 17, 62-70 [1976)),

e the NCI-H596 cell line (ATCC No. HTB 178; see also Science 246, 491-4 [1989));

» the pancreatic cancer cell line SUIT-2 (see Tomioka et al., Cancer Res. 61, 7518-
24 [2001]).

Compounds of the invention exhibit T cell inhibiting activity. More particular the compounds
of the invention prevent T cell activation and/or proliferation in e.g. aqueous solution, e.g. as



taken as 100% proliferation. Percent inhibition by the samples is calculated,
ambtb@caemsoentrations required for 50% inhibition (IC50 values)/erevos/004725
determined. In this assay, the compoungis-of the invention have 1C50 values
in the range of 1 nM to 10 NM, preferably from 10 nM to 100 nM. A
compound of the formula (I) may also be used to advantage in combination
with other antiproliferative compounds. Such antiproliferative compounds

dRalURe et A @d&@ngﬁ@@q’ﬁﬂ t@éqmm%tﬁlﬁh_ihgfiﬁd.ai Hiesh 6Q9§g§’liLR ist performed
topoisomerase | inhibitors: topoisomerase || inhibjtors;_ micr ule activ
ac%r%rplg n&as%%ﬁéﬁati%)%eoar(ﬁrsggn%s%% B fgg%déﬁyﬂ§gé2§h%%o?§d %Feo -etal,
lssrvipeeaEs! et fsd iNRVCErKifgedaiait oY g cERER 28R oy igénaskieen cells
fiokiuBAS aAANBR L BYBi ikt 31 15 kb D8I HRYS: atinaemasdicNtineiaBeliss tissue
Slftin samamundisicompauns, {atasing/decieasing adipiein.or bl dnase; oy
activity an urt?yer ahti-angiogenic compounds; compoundg which 9arge{,
fe2rd 83467 npiatiine! Qe watplore prnes dPilsel BRlo SrtalaSwitzgopadtloPOliM 2-
rageaststianivardieg BisheEhiorine@namppapiidanatddnddipysinds. Seven three-
ISP, 0 SHe) ical r nse modifiers; antiproliferative. antibodies;

O e T O EALAE o R, eI s o
HRASFS ! prEtedR B HiRmbitoPddeentpdiarmie harasiedneftarenadditiesral five-hour
iharbatioho gieintkligmarctes) catep BHity mibied targeternase aseadingibt 8igndard

ﬁggé/ciﬂYrle E;Lb?grblﬁ{?zg%llé@Hﬂwréoﬁ%@@fﬁr{’e%ﬁ%e the proliferation of BALB/c cells
a517-a|Iylamlnogeldanamycm N5C330507), 1

7-DMAG
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tHREH G, CIOFL PiQifeCiNér2 0Rerc &t Frih DT twn BendamplesT e rapaldies; and the
dSrBanRImR IR LI RIPABD) IndiBaesH I SRR S CARILINLIRHYS: UG BRsay, the
SB?lE%%Z r SB743921 from GlaxoSmithKline, or WO 20061122806
BER9 SIB AR FIEOI R S\ ram RS hieR SPORES A W € SMurrelrseRl from
BN ianMitos such as ARRY142886 from Array PioPharma, AZD6244 from
AstraZeneca, PD181461 from Pfizer and leucovorin. The term "aromatase

inhibitor" as ysed herein relates to,a compound which. inhibits the estrogen
Aromtonn oL et i 1 Ry ke CmLir e Rar ey Sier
Ftirsdierdiive foreRRENE. Avgleantinmbicliygcomriyndhiadeds v lergamt himites to
anerh radiemh i isieyQidte RRRRA HypSRMBSIANBINRKREAE I6RBR ARG {SEM aHRRAES;
RSB RLIGUAL ABRRLR RSG5 ECIAlL AT RRRK RIS LORIGHI
pyrldoglutethlm[(fe, trilostane, testolactone, etokonazole, orozole,
Riprayete yHesiravete ahdifetroyaian piashrsstasectosveenaafimbtiasa MVg .,
inhibitersfonTOasiithibitoar ketiérek oplastic riemthebbitee rplatik ARGMASNompounds

tﬁ@éﬂ?’%ﬁ@&%m ?&%Wﬁ@f@ gina%tgacmﬁp%r{e HInAS griﬁ-%%&éﬁg’c%rgpounds;
under the trademark LENTARON. Fadrozole can be o
compounds which target, decrease or inhibit the activity of a protein or lipid phosphatase;
gonadorelin agonists; anti-androgens; methionine aminopeptidase inhibitors; bisphosphonates;
biological response modifiers; antiproliferative antibodies; heparanase inhibitors; inhibitors of
Ras oncogenic isoforms; telomerase inhibitors; proteasome inhibitors; compounds used in the
treatment of hematologic malignancies; compounds which target, decrease or inhibit the activity
of FIt-3; Hsp90 inhibitors such as 17-AAG (17-allylaminogeldanamycin, NSC330507), 17-DMAG
(17-dimethylaminoethylamino-17-demethoxy-geldanamycin, NSC707545), IPI-504, CNF1010,
CNF2024, CNF1010 from Conforma Therapeutics; temozolomide (TEMODAL®); kinesin

spindle protein inhibitors, such as SB715992 or SB743921 from GlaxoSmithKline, or



administered, e.g., in the form as it is marketed, e.g. under the trademark
Ao /Anestrozole can be administered, e.g., in the form agcit/iseerketed,
e.g. under the trademark ARIMIDEX. Le@#ezole can be administered, e.g., in
the form as it is marketed, e.g. under the trademark FEMARA or FEMAR.
Aminoglutethimide can be administered, e.g., in the form as it is marketed,

e.g. under the trademark ORIMETEN. A combination of the invention
CEHTHRHISING Rl EPRM B RS RBRULIENTHRNL RN IR KSiHbASR RBERSS INRIDIPS 1886 from
R e [ AT L0 PRSP PRIOERESILYS RISy O
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. under the trademark FA A combination of the invention
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augefaltferfohe aehimwatkefedstrogeniecttetodgositivE MIMRGN e-gdiedstan be
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which is capable of inhibiting the biological effects of androgenic hormones
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oserelin acetate. Go closed in and c
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TROIIRARNRSGLNELININeIudEs BuLis ot limited to 1o %tec 1 et of
irlnotecan, camptothecian and its analogues, ok Rc%rocam othedn and

eH{ER9RIIR ldbE R SR RtARETRYSh JE@%&@'P fclutes 1218 'ecmﬁbamﬁjtmmox'fen
fuveSedril r8M)ied natecisxicare hecastnbriste resmexgencineptosamassieitd, e.g., in the

ropATkeled n%ﬂ(ewadgrgtnﬁ&QQ%qg&%-[gm E%%%r (ﬁ%rhﬁrg&?onq? can be

administered, e.g., in the form as it Is marketed, e.
PRYBRRITING: ?h@@ﬁ%&aa&&ﬂ&f&@qfﬁmaﬁﬂrt Jraden ik ieYiShe fubestrant
chubis fnotlinttd d<aitdolsat-in US 4,659,516 or it can be administered, e.g., in the form as it

is marketed, e.g. under the trademark FASLODEX. A combination of the invention comprising a
chemotherapeutic agent which is an antiestrogen is particularly useful for the treatment of
estrogen receptor positive tumors, e.g. breast tumors.

The term "anti-androgen” as used herein relates to any substance which is capable of inhibiting
the biological effects of androgenic hormones and includes, but is not limited to, bicalutamide
(CASODEX), which can be formulated, e.g. as disclosed in US 4,636,505.

The term “gonadorelin agonist” as used herein includes, but is not limited to abarelix, goserelin
and goserelin acetate. Goserelin is disclosed in US 4,100,274 and can be administered, e.g., in
the form as it is marketed, e.g. under the trademark ZOLADEX. Abarelix can be formulated, e.g.
as disclosed in US 5,843,901.



thracyclines such as doxorubicin (including liposomal formulation, e.g.
CoibLyos2ekgnorubicin, epirubicin, idarubicin and nemorubieiy/ire006/004725
anthraquinones mitoxantrone and losoxaatrone, and the podophillotoxines
etoposide and teniposide. Etoposide can be administered, e.g. in the form as
it is marketed, e.g. under the trademark ETOPOPHOS. Teniposide can be
administered, e.g. in the form as it is marketed, e.g. under the trademark VM
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eINSRRYEES as it is marketed, e.g. under the trademark TAXOTERE. Vinblastine sulfate can
be administered, e.g., in the form as it is marketed, e.g. under the trademark VINBLASTIN R.P..
Vincristine sulfate can be administered, e.g., in the form as it is marketed, e.g. under the trade-
mark FARMISTIN. Discodermolide can be obtained, e.g., as disclosed in US 5,010,099. Also
included are Epothilone derivatives which are disclosed in WO 98/10121, US 6,194,181, WO
98/25929, WO 98/08849, WO 99/43653, WO 98/22461 and WO 00/31247. Especially preferred
are Epothilone A and/or B.

The term “alkylating agent” as used herein includes, but is not limited to, cyclophosphamide,
ifosfamide, melphalan or nitrosourea (BCNU or Gliadel). Cyclophosphamide can be
administered, e.g., in the form as it is marketed, e.g. under the trademark CYCLOSTIN.



compounds disclosed in WO 02/22577, especially
Nviry dioesy2sdé-[[(2-hydroxyethyl)[2-(1H-indol- PCT/EP2006/004725
3-yl)ethyl]-amino]methyl]phenyl]-2E-2-paspenamide,
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indoIl-3-
yl)-ethyl]-amino]methyl]phenyl]-2E-2-propenamide and pharmaceutically
acceptable salts thereof. It further especially includes Suberoylanilide
IR A ddBAERId Reglermnaitinernlasticaarisnelah Aligs i wdasmark

i limited to, 5-Fluorouracil or 5-FU, capecitabine, gemcitabine, DNA
déme ylating compounds, such as 5-azacytidine and decitabine,
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or lipid kinase inhibitors, e.g.,
a) compounds targeting, decreasing or inhibiting the activity of the platelet-derived
growth factor-receptors (PDGFR), such as compounds which target, decrease or
inhibit the activity of PDGFR, especially compounds which inhibit the PDGF receptor,
e.g. a N-phenyl-2-pyrimidine-amine derivative, e.g. imatinib, SU101, SU6668 and
GFB-111;
b) compounds targeting, decreasing or inhibiting the activity of the fibroblast growth
factor-receptors (FGFRY);

c) compounds targeting, decreasing or inhibiting the activity of the insulin-like growth
factor receptor | (IGF-IR), such as compounds which target, decrease or inhibit the
activity of IGF-IR, especially compounds which inhibit the kinase activity of IGF-
receptor, such as those compounds disclosed in WO 02/092599, or antibodies that

target the extracellular domain of IGF-I receptor or its growth factors;



d) compounds targeting, decreasing or inhibiting the activity of the Trk
regepis tyiasine kinase family, or ephrin B4 inhibitors; €) compoiEpdss/004725
targeting, decreasing or inhibiting the activity of the Axl receptor tyrosine
kinase family; f) compounds targeting, decreasing or inhibiting the activity of
the Ret receptor tyrosine kinase; g) compounds targeting, decreasing or
inhibiting the activity of the Kit/'SCFR receptor tyrosine kinase, e.g. imatinib;

h) corapeenghs iaI etR@iAS deasihbinhiiling the ReMBah G ptor
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members of the c-Abl family, their gene-fusion products (e.g. BCR-AbI

kinasé) apminpundatsrasiion, alscomsipoanubibitnighheapsvitieok teesBed rankpbit
the agijMitinafiirad. family members and their gene fusion products, e.g. a
N-phenyl-2-pyrimidine-amine derivative, e.g. imatinib or nilotinib (AMN107);
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sochipglige 6RO SHEh:AS A0S diRGloREr A, YLO.00RIAE, BTl as

PD184352 or QA 697 (a P1 3K |nh|b%or or AT7519 DK inhibitor); k
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ﬁﬁi%ﬁgj}% ?;yBr Ea()%ttl%'})?kx%oggftﬁn is preferably a low molecular weight

J) compounds targeting, decreasing or inhibiting the activity of members of the
protein kinase C (PKC) and Raf family of.serine/threonine kinases, members of the
MEK, SRC, JAK, FAK, PDK1, PKB/Akt, and Ras/MAPK family members, and/or
members of the cyclin-dependent kinase family (CDK) and are especially those
staurosporine derivatives disclosed in US 5,093,330, e.g. midostaurin; examples of
further compounds include e.g. UCN-01, safingol, BAY 43-9006, Bryostatin 1,
Perifosine; limofosine; RO 318220 and RO 320432; GO 6976; Isis 3521;
LY333531/LY379196; isochinoline compounds such as those disclosed in

WO 00/09495; FTls; PD184352 or QAN697 (a P13K inhibitor) or AT7519 (CDK
inhibitor);

k) compounds targeting, decreasing or inhibiting the activity of protein-tyrosine
kinase inhibitors, such as compounds which target, decrease or inhibit the activity of
protein-tyrosine kinase inhibitors include imatinib mesylate (GLEEVEC) or tyrphostin.
A tyrphostin is preferably a low molecular weight (Mr < 1500) compound, or a

pharmaceutically acceptable salt thereof, especially a compound selected from the



pharmaceutically acceptable salt thereof, especially a compound selected

froro thesNY£3020061122806 PCT/EP2006/004725 -28 benzylidenerpaloniiriie
class or the S-arylbenzenemalonirile or-@&ubstrate quinoline class of
compounds, more especially any compound selected from the group

consisting of Tyrphostin A23/RG-50810; AG 99; Tyrphostin AG 213;

Tyrphostin AG 1748; Tyrphostin AG 490; Tyrphostin B44; Tyrphostin B44 (+)
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or bind to EGF or EGF related ligands, and are in particular those,
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WO 90385¢hdm B DRPHER% PR 366:25 AR TR (50 Be0630US
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Tarce 1-774, Cl- 1033, EKB-569 - : : .5, E6.
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compounds which inhibit the kinase activity of c-Met receptor, or antibodies

that tarGE ey SRRAREY JUM RSP INRE FoBIRAURS IS NS e A58774), WO
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thalidomide (THAL .
1033, EKB-569, GW-2016, E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 or E7.6.3, and

7H-pyrrolo-[2,3-d]pyrimidine derivatives which are disclosed in WO 03/013541; and

m) compounds targeting, decreasing or inhibiting the activity of the c-Met receptor,
such as compounds which target, decrease or inhibit the activity of c-Met, especially
compounds which inhibit the kinase activity of c-Met receptor, or antibodies that
target the extracellular domain of c-Met or bind to HGF.
Further anti-angiogenic compounds include compounds having another mechanism for their
activity, e.g. unrelated to protein or lipid kinase inhibition e.g. thalidomide (THALOMID) and
TNP-470.
Compounds which target, decrease or inhibit the activity of a protein or lipid phosphatase are
e.g. inhibitors of phosphatase 1, phosphatase 2A, or CDC25, e.g. okadaic acid or a
derivative thereof.
Compounds which induce cell differentiation processes are e.g. retinoic acid, o- y- or 8-

tocopherol or a- y- or §-tocotrienol.



Compounds which target, decrease or inhibit the activity of a protein or lipid
phasphataseoare e.g. inhibitors of phosphatase 1, phosphataserask@s/004725
CDC25, e.g. okadaic acid or a derivativehereof. Compounds which induce
cell differentiation processes are e.g. retinoic acid, a- y- or 6- tocopherol or a-
y- or 6-tocotrienol. WO 2006/122806 PCTIEP2006/004725 -29 The term
cyclooxygenase inhibitor as used herein includes, but is not limited to, e.g.
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and zoledronic acid. "Etridonic acid" can be administered, e.g., in the form as
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OMETA. The term "mTOR inhibitors" relates to compounds which inhibit
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T%gtermRﬁ‘ebaralr:l\)aasSe 10[1 Bltol:\;agé Ef}sse eegepnereefers to compounds which target, decrease
or inhibit heparin sulfate degradation. The term includes, but is not limited to, PI-88.

The term “ biological response modifier” as used herein refers to a lymphokine or
interferons, e.g. interferon .

The term “inhibitor of Ras oncogenic isoforms”, e.g. H-Ras, K-Ras, or N-Ras, as used herein
refers to compounds which target, decrease or inhibit the oncogenic activity of Ras e.g. a
“farnesyl transferase inhibitor” e.g. L-744832, DK8G557 or R115777 (Zarnestra).

The term “telomerase inhibitor” as used herein refers to compounds which target, decrease
or inhibit the activity of telomerase. Compounds which target, decrease or inhibit the activity
of telomerase are especially compounds which inhibit the telomerase receptor, e.g.
telomestatin.

The term “methionine aminopeptidase inhibitor” as used herein refers to compounds which

target, decrease or inhibit the activity of methionine aminopeptidase. Compounds which



refers to compounds which target, decrease or inhibit the oncogenic activity
ofMREB®/M22806 farnesyl transferase inhibitor" e.q. L-744832, DK8GB 206604725
R115777 (Zarnestra). The term "telomer@se inhibitor" as used herein refers
to compounds which target, decrease or inhibit the activity of telomerase.
Compounds which target, decrease or inhibit the activity of telomerase are
especially compounds which inhibit the telomerase receptor, e.g.
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targeting, decreasnng or lnhnbmng the HSP90 client proteins via the ubiquitin proteosome

pathway. Compounds targeting, decreasing or inhibiting the intrinsic ATPase activity of
HSP90 are especially compounds, proteins or antibodies which inhibit the ATPase activity of
HSP90 e.g., 17-allylamino,17-demethoxygeldanamycin (17AAG), a geldanamycin derivative;
other geldanamycin related compounds; radicicol and HDAC inhibitors.

The term “antiproliferative antibodies* as used herein includes, but is not limited to,
trastuzumab (Herceptin™), Trastuzumab-DM1,erbitux, bevacizumab (Avastin™), rituximab
(Rituxan®), PRO64553 (anti-CD40) and 2C4 Antibody. By antibodies is meant e.g. intact
monoclonal antibodies, polyclonal antibodies, multispecific antibodies formed from at least 2
intact antibodies, and antibodies fragments so long as they exhibit the desired biological
activity.

For the treatment of acute myeloid leukemia (AML), compounds of formula (1) can be used in

combination with standard leukemia therapies, especially in combination with therapies used



pathway. Compounds targeting, decreasing or inhibiting the intrinsic ATPase
astivityoafi2b8690 are especially compounds, proteins or antibodies:whiah72s
inhibit the ATPase activity of HSP90 e-@1 -
17-allylamino,17-demethoxygeldanamycin (17AAG), a geldanamycin
derivative; other geldanamycin related compounds; radicicol and HDAC
inhibitors. The term "antiproliferative antibodies" as used herein includes, but
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Somatostatin receptor antagonists as used herein refers to com oun
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ionizing radiation. The term

The term EDG binders as used herein refers a class of immunosuppressants that modulates

lymphocyte recirculation, such as FTY720.

The term ribonucleotide reductase inhibitors refers to pyrimidine or purine nucleoside
analogs including, but not limited to, fludarabine and/or cytosine arabinoside (ara-C),
B-thioguanine, 5-fluorouracil, cladribine, 6-mercaptopurine (especially in combination with
ara-C against ALL) and/or pentostatin. Ribonucleotide reductase inhibitors are especially
hydroxyurea or 2-hydroxy-1H-isoindole-1,3-dione derivatives, such as PL-1, PL-2, PL-3,
PL-4, PL-5, PL-6, PL-7 or PL-8 mentioned in Nandy et al., Acta Oncologica, Vol. 33, No. 8,
pp. 953-961 (1994).



“lonizing radiation" referred to above and hereinafter means ionizing radiation
th&b0w04)i3286 either electromagnetic rays (such as X-rays angd gaminaoays)
or particles (such as alpha and beta pagicies). lonizing radiation is provided
in, but not limited to, radiation therapy and is known in the art. See Hellman,
Principles of Radiation Therapy, Cancer, in Principles and Practice of
Oncology, Devita et al., Eds., 4th Edition, Vol. 1, pp. 248-275 (1993). The
TRERRDG-biRASEG RS HRAMOBERIMSIRES LIRS 8T J RUAORHARTRSSABISHAS
nof dulates ymonoc ‘ﬁa&%ﬁ”é%ﬁ"’é‘t ?ﬁ‘uﬁ%%e%%’?éf”?o- The term .
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1_999;; Yuan et al., Proc Nat! Acad Sci U S A, Vol. 93, pp. 14765-14770

864y Hpgiayne REKARIGhad Gayagaumab 49893 3) 4 (1998); and Mordenti
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dexdneathpyondich uses certain chemicals known

Implants containing corticosteroids refers to compounds, such as e.g. fluocinolone,
dexamethasone.

Other chemotherapeutic compounds include, but are not limited to, plant alkaloids, hormonal
compounds and antagonists; biological response modifiers, preferably lymphokines or
interferons; antisense oligonucleotides or oligonucleotide derivatives; shRNA or siRNA; or
miscellaneous compounds or compounds with other or unknown mechanism of action.
The compounds of the invention are also useful as co-therapeutic compounds for use in
combination with other drug substances such as anti-inflammatory, bronchodilatory or
antihistamine drug substances, particularly in the treatment of obstructive or inflammatory
airways diseases such as those mentioned hereinbefore, for example as potentiators of
therapeutic activity of such drugs or as a means of reducing required dosaging or potential

side effects of such drugs. A compound of the invention may be mixed with the other drug



as photosensitizing compounds to treat or prevent cancers. Examples of
phasodysanyes therapy includes treatment with compounds, suehm@s®dho4725
VISUDYNE and porfimer sodium. Angio3iatic steroids as used herein refers
to compounds which block or inhibit angiogenesis, such as, e.g., anecortave,
triamcinolone. hydrocortisone, 11-a-epihydrocotisol, cortexolone,
17a-hydroxyprogesterone, corticosterone, desoxycorticosterone,
testastesome fiket pheraace dR¥PEORIRIRAG INPEINES SANIAEMNEY separately,
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RtALCRERUEFRECABIRRHIATYS of the invention are also useful as co-therapeutic
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BRIEBRRN MAlaR=RERBRE A BENRY. ME%%@B%SI%HQ HOSIBRGE S

artlcularlg }n the treatment of obstructive or inf ammatorg alrwa s diseases
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with the other drug WO 2006/122806
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Rbeusaee @yidiEexany, \phapeacaudiss] Bamosiiansstaseant 158 asentarny.
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amethasone di roglonate lutiCasone iona esonide or
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WO 04/005258, WO 04/018450, WO 04/018451, WO 04/018457, WO 04/018465, WO
04/018431, WO 04/018449, WO 04/018450, WO 04/01 8451, WO 04/018457, WO
04/018465, WO 04/019944, WO 04/019945, WO 04/045607 and WO 04/037805; A2a
agonists such as those disclosed in EP 409595A2, EP 1052264, EP 1241176, WO
94/17090, WO 96/02543, WO 96/02553, WO 98/28319, WO 99/24449, WO 99/24450, WO
99/24451, WO 99/38877, WO 99/41267, WO 99/67263, WO 99/67264, WO 99/67265, WO
99/67266, WO 00/23457, WO 00/77018, WO 00/78774, WO 01/23399, WO 01/27130, WO
01/27131, WO 01/60835, WO 01/94368, WO 02/00676, WO 02/22630, WO 02/96462, WO
03/086408, WO 04/039762, WO 04/039766, WO 04/045618 and WO 04/046083; A2b
antagonists such as those described in WO 02/42298; and beta-2 adrenoceptor agonists
such as albuterol (salbutamol), metaproterenol, terbutaline, salmeterol fenoterol, procaterol,

and especially, formoterol and pharmaceutically acceptable salts thereof, and compounds (in



00/00531, WO 02/10143, WO 03/082280, WO 03/082787, WO 03/104195,
WihQ4d0em3ad; LTB4 antagonists such LY293111, CGS0258¢9Ep2006/004725
CP-195543, SC-53228, BIIL 284, ONO- 3057, SB 209247 and those
described in US 5451700; LTD4 antagonists such as montelukast and
zafirlukast; PDE4 inhibitors such cilomilast (Ariflo(r) GlaxoSmithKline),
Roflumilast (Byk Gulden),V-1 1294A (Napp), BAY19-8004 (Bayer),
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lfermalrs), T-440 (Tanabe) KW-4490 (Kyowa Hakko Kogyo), and those
disclosed in WO 92/19594, WO 93/19749, WO 93/19750, WO 93/19751,

04/037805; A2a agonists such as tho§é dlsclosed in EP 409595A2, EP
1052264, EP 1241176, WO 94/17090, WO 96/02543, WO 96/02553, WO
B/ PRI RN 24241920 G89 PaAB0 AAEE!ISS/ 2 BAynAETID 9388 Bt WO

02357 WO BT 7018, WO Q0472 WO, a8 WO DU 130 WO
A e R Res A 68 A S e s SR IB e ST BRA
Rmvg@%@,ra\rmlmmgm pw'cgpwaagm@z, tigopiny0 39168d/GH 4204 561i8s1),
aACHNCH PAHRAS AR 2Rt HaBEaBRBIBSISH RS tlhas esd ers i #2 WMo 02/53564
\%/6%%46‘%19%983@‘?%89?4%85@ E%/B 8'8%5%85?9 Ypob s
metaproterénol, terbutalihe salmeterol enoterol, procaterol, “and especially

%Wﬂdfbr%%ﬁdﬁ%rm&:%{ﬁ@éﬁ? a&@%@ﬁ@é&f&zthereof and compounds (|n
w@bﬁaaﬁtﬁdﬂaaa&é)erm%&aewim&m%&ﬁ@dﬂfoﬁwﬁw sebtaisiesnehof
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reference, preferably compounds of the Exam es the S ecially

f%q{?ﬁagﬁa tUFfB?HH?ﬂge@ @Maqqma Hastfq@zole azelastlne ebastlne epmastlne
mizolastine and tefenadine as well as those disclosed in WO 03/099807, WO 04/026841 and

JP 2004107299.

Other useful combinations of compounds of the invention with anti-inflammatory drugs are
those with antagonists of chemokine receptors, e.g. CCR-1, CCR-2, CCR-3, CCR-4, CCR-5,
CCR-6, CCR-7, CCR-8, CCR-9 and CCR10, CXCR1, CXCR2, CXCR3, CXCR4, CXCRS5,
particularly CCR-5 antagonists such as Schering-Plough antagonists SC-351125, SCH-
55700 and SCH-D, Takeda antagonists such as N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-5H-
benzo-cyclohepten-8-yllcarbonylJamino]phenyl}-methyljtetrahydro-N,N-dimethyl-2H-pyran-4-
amin-ium chloride (TAK-770), and CCR-5 antagonists described in US 6166037 (particularly
claims 18 and 19), WO 00/66558 (particularly claim 8), WO 00/66559 (particularly claim 9),
WO 04/018425 and WO 04/026873.

The structure of the active compounds identified by code nos., generic or trade names may
be taken from the actual edition of the standard compendium “The Merck Index” or from
databases, e.g. Patents International (e.g. IMS World Publications).



OH and pharmaceutically acceptable salts thereof, as well as compounds (in
fre@an&altBossolvate form) of formula | of WO 04/16601, andeisor2006/004725
compounds of WO 04/033412. Suitablesbronchodilatory drugs include
anticholinergic or antimuscarinic compounds, in particular ipratropium
bromide, oxitropium bromide, tiotropium salts and CHF 4226 (Chiesi), and
glycopyrrolate, but also those -described in WO 01104118, WO 02/51841,

WEOBeveIREtiondLOARONRAOWKIR O3/B8E0R4y WELAAKIRSBRiNUR HRAB0RPEs
'&%gﬁ% 66, EP 424021, US 5171744, US 3714357, WO 03/33495 and
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Forroetioriths skseaminophen, clemastine fumarate, promethazine,
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tivastine, astemizole, azelastjpe, ebastine, epinastine, mizolastine and .
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BEr85h4Y be SAhiniSEréDimp At al rkedmaritag onisisasately agthin time intervals
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rbonyllamino]phenyl]-methyljtetrahydro-N, N-dimethyl-2H-pyran-4-"amin-ium
chloride (TAK-770), and CCR-5 antagonists described in US 6166037
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structure of the active compounds identified by code nos., generic or trade
aﬁ&%‘?&%’r‘?ﬁ?}’ B?estﬁ&e%‘ﬁ? Hhe: SERBY HalR S SY R Lisrrehrandattipasidanm
Premeaveyitelbdeseralftonardzitabases, e.g. Patents International (e.g. IMS
World Publications). WO 211116/122806 PCT!EP200611104725 -35- The

RBossmentianed qmaoknds,which.can e usedin somoination with a
compound of the %ormu a?l?, can e prepared and a IPRHLLAYEYCRS §eX Bed
afehBeAPicaRRIYAdS. destiRR AeebiraticalbeePAtalsngibarierofatixédrmula
cinmietiatsbeelsaditns RINANEAG LI EOINDISTAHS TV I eI BF AR bther
tRERSESRE Bo R SR RLF U LN 5 I R DO OLRR 312 E SBHRor e
combined administration of fixed combinations and one or more other therapeutic
compounds. A compound of formula | can besides or in addition be administered especially
for tumor therapy in combination with chemotherapy, radiotherapy, immunotherapy,
phototherapy, surgical intervention, or a combination of these. Long-term therapy is equally
possible as is adjuvant therapy in the context of other treatment strategies, as described
above. Other possible treatments are therapy to maintain the patient’s status after tumor

regression, or even chemopreventive therapy, for example in patients at risk.

The dosage of the active ingredient depends upon a variety of factors including type,
species, age, weight, sex and medical condition of the patient; the severity of the condition to
be treated; the route of administration; the renal and hepatic function of the patient; and the
particular compound employed. A physician, clinician or veterinarian of ordinary skill can
readily determine and prescribe the effective amount of the drug required to prevent, counter



A compound of formula (I) may in particular be used as a radiosensitizer,
especiply fBnthe treatment of tumors which exhibit poor sensitivikyi@e/004725
radiotherapy. By "combination”, there is $fieant either a fixed combination in
one dosage unit form, or a kit of parts for the combined administration where
a compound of the formula (I) and a combination partner may be
administered independently at the same time or separately within time
interesisndhabeapeciaty adiovitithabiienaNEREJRRIAN RAMIVRIS SBH8hBation of drug
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ﬁ@*@ﬂ“’éﬁr‘%ﬁﬂ ﬁﬂfé dinis {ARYRTR eRBTISSFatRChheHiRicilipmaBpuilibrium, and
elcoeptablef sadtuef such a compound, or a hydrate or solvate thereof, and at
least one pharmaceutically acceptable carrier. A compound of formula | can
be administered alone or in combination with one or more other therapeutic
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of one another, or the combined administration of fixed d combinations and
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phototherapy, surgical |ntervent|on or a combination of these. Long-term

therapy is equally possible as is adjuvant therapy in the context of other
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condition. Optimal precision in achieving concentration o d?ug within the
range that yields efficacy requires a regimen based on the kinetics of the
Theg'eericai lebildy 46 daogetsitesedihis towglvascaconsigisiagian ofébgre amount,

HSIERKIOR aRBUHIRIHEGN 8 R IRINARAP L LA B above-mentioned disorders, of
a compound of formula | or an N-oxide or a tautomer thereof together with pharmaceutically
acceptable carriers that are suitable for topical, enteral, for example oral or rectal, or
parenteral administration and that may be inorganic or organic, solid or liquid. There are
used for oral administration especially tablets or gelatin capsules that comprise the active
ingredient together with diluents, for example lactose, dextrose, mannitol, and/or glycerol,
and/or lubricants and/or polyethylene glycol. Tablets may also comprise binders, for example
magnesium aluminum silicate, starches, such as corn, wheat or rice starch, gelatin,
methylcellulose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone, and, if desired,
disintegrators, for example starches, agar, alginic acid or a salt thereof, such as sodium
alginate, and/or effervescent mixtures, or adsorbents, dyes, flavorings and sweeteners. It is

also possible to use the pharmacologically active compounds of the present invention in the



The dose of a compound of the formula | or a pharmaceutically acceptable
saltthereahtosbe administered to warm-blooded animals, forexeEnR@6/004725
humans of approximately 70 kg body wefght, is preferably from

approximately 3 mg to approximately 5 g, more preferably from

approximately 10 mg to approximately 1.5 g, most preferably from about 100
mg to about 1000 mg per person per day, divided preferably into 1 to 3

foimg ef ploseteniichimagtrfnle exmpgitoheoe it Jamesidfisidadallioabiltren
sRarhedplptipadkihdans harRARaHARD LIS AMRLIEN, e Der example

administered by any conventional route, In particular parenterall
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I5]1ca administration |se§\ to the skin. A further form of topical
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by mixing with a pharmaceutically acceptable carrier or diluent. The invention
relates also to pharmaceutical compositions comprising an effective amount,
Rdghiécrially; the arperninvdotioverpvides acatmemdbinerslater an N-oxide or a
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[fauto me{eo to v¥ harmace%c lly acceptable carriers that are
or

SUIta for toplca era or exampeora oyrrectal or parenteral

administration and that may be inorganic or organic, solid or liquid. There are
wémrammmmaamem@auu &blembwaﬁnbﬁapmles dhaltomer
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dextrose, mannitol, an erol, and ficants and/or polye ne
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chistmitiverngilisptis stsrcliodis sudels asramahlywhweatridigrice stasctorgelatin,
tFQﬁéHMlﬁS{lHJ\OSG sodium carboxymethylcellulose and/or polyvinylpyrrolidone,
and, if desired, disintegrators, for example starches, agar, alginic acid or a
salt thereof, such as sodium alginate, and/or effervescent mixtures, or
Fadkbertentsiheyiews ftmnoriadss dmd swibetthetise ltastradad gJassiblitetativsdithese

m@rm%sgkggmgﬁgng%ggmg%g 5?8/&rﬁgﬂhazﬁi%§%aadgmaal¥9%ses in
orm of parentera ministrable
SRR Fole e S
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n?é%}ﬁ &f as defined above, in a quantity effective against the said disease, to a warm-

blooded animal, in particular to humans, requiring such treatment.

Furthermore, the invention relates to a pharmaceutical composition for treatment of solid or
liquid tumours in warm-blooded animals, including humans, comprising an antitumourally
effective dose of a compound of the formula | as described above or a pharmaceutically

acceptable salt of such a compound together with a pharmaceutical carrier.



regulating the osmotic pressure and/or buffers. The present pharmaceutical
comppsiiensc which may, if desired, comprise other pharmaeetpgieallyoo4725
active substances are prepared in a mdither known per se, for example by
means of conventional mixing, granulating, confectioning, dissolving or
lyophilising processes, and comprise approximately from 1% to 99%,
especially from approximately 1 % to approximately 20%, active

TREiRCHaNiEMsA\GIdiiapal\pritesRres ey pryeittosh iy psarrreprRpdiHf
or,an N-oxide or a_tautomer thereof. or a pharmaceutically ..
B R Sl oe e BT Bl Sk i et o
ITERORHENR BE AlsTiMal oy ha FEpiedént invention also relates to the use of a
compound of formula | or a tautomer thereof, or a pharmaceutically
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the treatment of a proliferative disease, a ammatory disease, or
RS Gt EPRIRRIATF BiREAS ProteiidBY BRI RMTAN BEESFriRRPRFiRBNRLARIPresS
ohvittacteginsplatiiatifon tHeusyherenisref, dempeent e trel ddesdia awhetbiadHos iheols
dreRimenkofia Reoli alle diseanga WS dBR0Rs SR ER B O Ritha o
kinases and/or P13-kinase-related protein kinases, in particular the P13
52¢8u3Hk/0r DNA protein kinase activity, which comprises administering a
compound of formula | or an N-oxide or a tautomer thereof, or a
pharmaceutically acceptable salt, or a hydrate or solvate thereof, wherein
the radicals and symbols have tli® meapmgs as defined above, in a quantity
effective against the said disease,\t arm- blooded animal, in particular to
humans, requiring such treatment. [Furthermore, the invention relates to a
pharmaceutical compo%'i iQ gatment of 8glid or liquid tumours in
warm-blooded animals, ing ) hunfians, comprising angntitumourally
effective dose of a co \ﬁ formula | as described above or a
pharmaceutically acceptable salt qf such a compound together with a
pharmaceutical carrier. WO 211118{122806 PCT!EP20061004725 -38 The
invention also provides a process for the preparation of a compound of
formula | according to claim 1, or a pharmaceutically acceptable salt thereof,
characterized in that a imidazoquinoline derivative of the formula Il A
wWsHpoinfoth&nbertien Aigyebaefinsgdeed eynesrsetiseratmnaligiensted
watppliestdithecio ofanétfermew tcompounds of the present invention, are known
per se, especially by a process characterized in that for the synthesis of a
compound of the formula | wherein the symbols
4-B(OH¥2 (1

or of formula lila

(la)

wherein R, is as defined for a compound of the formula | in the presence of a base and a

catalyst in a suitable solvent;



R1, R2, R3, R4, R5, R6 and n are as defined for a compound of the formula I,
awongpeueg@f the formulall R1 RZ N BrN'R3 1 () R s NpR@pdocsberamn
R1, R2, R3, R5, R6 and n are as defined%er a compound of the formula | is
reacted with a boronic acid of the formula 11l R4-B(OH)2 (lll) or of formula
Isla O R4-13 0 (llla) wherein R4 is as defined for a compound of the formula
| in the presence of a base and a catalyst in a suitable solvent; WO

wHIRS 22306 S5+ BRPOIROLT And 1BMeN 8K wmmrﬂmﬁonal groups in

omronnds | and il may aiso A praseri il lioglienal diphpsiin, grojegied
Form it necessary _anofor in the form of sal S, pr Bvide ormn?g group is
Phredmndribe e FEaR ioplhiean 'Fo?ﬁ?ﬁ@'ﬁossmle, any protecting groups in a
protected derivative of a compound of the formula | are removed; and, if so

i I ther,

D B e R T i e
converted into a salt, an obtainable salt of a compound of formula | is
acdnivestedsinto, thre dbeenabla pompduat anhfahanadait camaiosbintuxdowehaf compound
oSS SORROLAGS GGG L ISHRRARI SRR PRk IFRTBRE, an

Detailed description of the process:
obtainable salt of a compound of formula | is converted into the free compound or another

salt, and/or a mixture of isomeric compounds of formula | is separated into the individual

isomers.

Detailed description of the process:

In the more detailed description of the process below, Ry, Rz, R;, Rs, Rs, Rg and n are as

defined for compounds of formula |, unless otherwise indicated.

The reaction of compound of formula Il and 1l is preferably carried out under the conditions
of a Suzuki-reaction, preferably in a mixture of a polar aprotic solvent such as DMF and
water in the presence of a catalyst, especially a noble metal catalyst, such as paliadium (il),
preferable bis(triphenylphosphine)palladium (ll) dichloride; in the presence of a base such as
potassium carbonate.

Protecting groups

If one or more other functional groups, for example carboxy, hydroxy, amino, or mercapto,
are or need to be protected in a compound of formulae Il or Ili, because they should not take
part in the reaction, these are such groups as are usually used in the synthesis of peptide
compounds, and also of cephalosporins and penicillins, as well as nucleic acid derivatives

and sugars.

The protecting groups may already be present in precursors and should protect the func-
tional groups concerned against unwanted secondary reactions, such as acylations, etheri-
fications, esterifications, oxidations, solvolysis, and similar reactions. It is a characteristic of

protecting groups that they lend themselves readily, i.e. without undesired secondary reac-



In the more detailed description of the process below, R1, R2, R3, R4, R5,

R&8R6hE s as defined for compounds of formula |, unless @theRMSEs/004725
indicated. The reaction of compound of #rmula Il and Il is preferably carried
out under the conditions of a Suzuki-reaction, preferably in a mixture of a
polar aprotic solvent such as DMF and water in the presence of a catalyst,
especially a noble metal catalyst, such as palladium (Il), preferable

tisdirip hanylphepnkung lyalkadiyais( b slisipsides Jndh e Preasas PR BRSR or also
such as poEaﬁsu{(r)n é:);darrtr)lopated Protegf n %lr\o?g)s I%?nehor.morecaztherd,_ g
%ﬁgl 'Hglaér'(\)'u S, FoF exgr%J XA ')}?'%/ ] >9° %B,V(ﬁlquﬁg‘p 6?5', MRS 57"
thaldhan a5e proversed in heendpuadidisf Toeraraaialistdnavshecaarseasiyyesiablig,

wathaeteRanl irsipy aRCHARKIBOSS HE rsHeibBEONRTiGa RS 4IsRE I
ﬁg‘%iﬁgf?&pesis of peptide compounds, and also of cephalosporins and
penicillins, as well as nucleic acid derivatives and sugars. The protecting
groups may already be present in precursors and should protect the func-
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reactions. It Is a characteristic of protecting groups that they len emselves

YeAgiIFUsawvit ol uMaestied Rietesiva G PuRg VegpicIGlsymistgOd lenum Press,
LRAIBMERRIO0EA YDA TR - 407 tioh Sréene tRread cliypiGedlypb yhateiatsisinthesis”,

wnewnelx%rks%\éq!xﬁi_ws%sﬂe&--?b&tﬂh@és(eai@@E%%eéwgﬁj;vétﬁg{%,

example under conditions analogous to physiological conditions, at
ARRSPAYE EEHreetfn R tHNENd pfodRRts T EraREE REBRSChFCGReauRily
(&fstabtislof axdricly pheteisting idoobes \Weg! sdiitadlgonjtidbeectddt G Ehikareed

R nakays-asy hereinaitenw Jiie pratactionodisushfiystinpabaRuRsYeine”

h praotecting, | ,th tecti ( themselves, and th I
RS 5 LR 65 o SR TS AT 0 e e

1e8RvanddOnRberHrehetstive 'Ghens dar Gedpenicy Shteniisingsatbatde AreSsrivate”

(CoBsRMmABICENEY Y Psked FAdndRaEcHiridesepiite MEMRGIME ST HRR ik Qéaa%ic
ptgr§§bs}'4 Wiley, New York 1981, in "The Peptides"; Volume 3 (editors: E.
ross and J. Meienhofer), Academic Press, London and New York 1981, in

"Methoden der organischen Chemie" (Methods of organic chemistry),

Adaitiben péegksdtegdition, Volume 15/1, Georg Thieme Verlag, Stuttgart

1974, in H.-D. Jakubke and H. Jescheit, "Aminosauren, Peptide, Proteine"
In the additional process steps, carried out as desired, functional groups of the starting
compounds which should not take part in the reaction may be present in unprotected form or
may be protected for example by one or more of the protecting groups mentioned here-
inabove under “protecting groups”. The protecting groups are then wholly or partly removed

according to one of the methods described there.

Salts of a compound of formula | with a salt-forming group may be prepared in a manner
known per se. Acid addition salts of compounds of formula | may thus be obtained by
treatment with an acid or with a suitable anion exchange reagent. A salt with two acid mo-
lecules (for example a dihalogenide of a compound of formuia I) may also be converted into
a salt with one acid molecule per compound (for example a monohalogenide); this may be
done by heating to a melt, or for example by heating as a solid under a high vacuum at
elevated temperature, for example from 130 to 170°C, one molecule of the acid being ex-



(Amino acids, peptides, proteins), Verlag Chemie, Weinheim, Deerfield
Beachoantb®asel 1982, and in Jochen Lehmann, "Chemie de¢1/EP2006/004725
Kohlenhydrate: Monosaccharide and Detivate" (Chemistry of carbohydrates:
monosaccharides and derivatives), Georg Thieme Verlag, Stuttgart 1974.
Additional process steps In the additional process steps, carried out as
desired, functional groups of the starting compounds which should not take
fadted pdhe drackost sayripeyieseitiunprotected form or may be protected
for example by one or more of the protecting groups mentioned here-
inabove under "protecting groups". The protecting groups are then wholly or
FARIAEHISAEP S ERDYEIRY ?8 PRCBMPRIRIStRHLY SRiilsoyitheylad st a
crcmnppmmd fof éatmipla wmmmmmlé%&bmrB@@,esualMaméxal prepayadanbanates, or

ARANPREKIABLAES ?{r‘% iCAARAALION Sl AL CAMRANAIR R dorgula | may

thus be obtained by treatment with an acid or with a suitable anion exchange
reagent. A salt with two acid mo- lecules (for example a dihalogenide of a
Yerapeomdrofrormela ¢)gnaixialss tislesteresteersntandsatipaithednatattielr corres-
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convert P free lf_:n e. tre t|n tabl %as
com oun ogmula l1its f) n?Ht'ofk% ara ‘?] inatlon of dia-
oun or examp ewl | me a ca ona es a I me

q*ﬁ/emmtfoMt@éarapl%hyaﬁahfetmmamﬁhmwpﬁ'@mwﬁgmfbmﬁc'd or by
r68&he BaEAroMaRsIThYIFRLAIRPIS 18 BFIEOMEIHG BPIHERSsrahdRUBLaROtith
%tgetlereo(;ners can be separated into their corres- ponding isomers in a
manner known per se by means of suitable separation methods. Dia-
stereomeric mixtures for example may be separated into their individual
Alestiesaamerhdyormeanswichae o nate dantsiabinatiea, iclor o asograpay,

beohSiatnuen 2adITAR RECE PECHESH dibSERaRER Akdae plce

either at the level of a starting compoundor in a compound of formula’ | ifs
%ﬂﬁﬁﬁ%ﬁ%@?%‘éﬁé@@ﬁ&%%ngg‘risfﬁ"e%m?éraﬂﬁm'&é‘ ~AiR¥gmherie -
dithlephfmpbaEampteap\apait foatectodrewghcarmediardiemer-pure chiral acid, or by
means of chromatography, for example by HPLC, using chromatographic

H tes Wltn h|r II| ands.
Its ould be emp aS|ze at reactions analogous to the conversions mentioned in this

chapter may also take place at the level of appropriate intermediates.

General process conditions

All process steps described here can be carried out under known reaction conditions, pre-
ferably under those specifically mentioned, in the absence of or usually in the presence of
solvents or diluents, preferably such as are inert to the reagents used and able to dissolve

these, in the absence or presence of catalysts, condensing agents or neutralising agents, for

example ion exchangers, typically cation exchangers, for example in the H* form, depending
on the type of reaction and/or reactants at reduced, normal, or elevated temperature, for
example in the range from -100°C to about 190°C, preferably from about -80°C to about
150°C, for example at -80 to -60°C, at room temperature, at - 20 to 40°C or at the boiling



A compound of the formula I, wherein R2 is 0, can be converted into the
respesdtive2sonpound wherein R2 is S, for example, by usingeat/appiepiiats
sulfur compound, e.g. using reaction wi#2 Lawesson's reagent
(2,4-bis-(4-methoxyphenyl)2,4-dithioxo-1,2,3,4- dithiaphosphetan) in an
appropriate solvent such as dioxane. It should be emphasized that reactions
analogous to the conversions mentioned in this chapter may also take place
gaitherlgal dfcrpnEep! itadNEBHIGMAHE Brdsaned iR ERSSCRNERIONReNd ap-
Igsans slesfesarbed ers can s SRt o Under KIOWALEALaN or niro-
quuons prg fer Sly under those specqﬁgaﬁ mentionaa. in the apsence o
QﬁF\JsuaIIy in the presence of solvents or diluents, preferably such as are inert
to the reagents used and able to dissolve these, in the absence or presence

§£u é%@ F&éﬂ?qﬁ%ﬂgtgﬂ %@8&'& a%l?drl%f'i‘sqgﬂésﬁ Whes%&%lﬁ 190-forming

exchangers, typicall atlon angers or example'in t

HepehdiAls @ﬁ%ﬁ‘@ %ﬁ%ﬁ%ﬁ%ﬁl@%&%ﬁ%ﬁﬁmﬂsrﬁﬂﬂﬁ?%he
etated tentperaiyestiobe@xample in the range from -100C to about 190C,
preferably from about -80C to about 150C, for example at -80 to -60C, at
room temperature, at - 20 to 40C or at the boiling WO 211116/122806
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present in all starting compounds an tranS|en S ese contain sa ormlng
groups. Salts may also be present during the reaction of such compounds,
Trevideshth goneabiiditisseaishpeakyedisiuwbied oAt alltseroiiemhetageson in ques-
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lastereomers or enantlomers or into any tures Isomers,
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cyclohexane hexane, or |sopentane or mlxtures of these solvents, e.g. aqueous solutions,
unless otherwise stated in the description of the process. Such solvent mixtures may also be

used in processing, for example through chromatography or distribution.
The compounds of formula |, including their salts, are also obtainable in the form of hydra-
tes, or their crystals can include for example the solvent used for crystallization (present as

solvates).

In the preferred embodiment, a compound of formula | is prepared according to or in analogy

to the processes and process steps defined in the Examples.

Starting materials




typically heterocyclic nitrogen bases, e.g. pyridine, carboxylic acids, typically
lowenoatkareecarboxylic acids, e.g. acetic acid, carboxylic acidankyeridess 725
typically lower alkane acid anhydrides; 83y. acetic anhydride, cyclic, linear, or
branched hydrocarbons, typically cyclohexane, hexane, or isopentane, or
mixtures of these solvents, e.g. aqueous solutions, unless otherwise stated
in the description of the process. Such solvent mixtures may also be used in

REACasRIng nigerR AR HRIEB IR ERMAtAgIAR M e iel iR prEP&ration there-
SOTRARDISAHLULA LB ARG DT, SR 216 0 aRANaRIS e iy,
of hydra- tes, or eir crys als can include Tor example the Joven use(?rttorg

‘et AR dhRth APt eerGiicasosdiliene sy saleReHrefer rEatieibe deferiedcompounds to
o omponett] of formula | is prepared according to or in analogy to the

processes and process steps defined in the Examples. Starting materials WO
2006/122806 PCT/EP2006/004725 -43 New starting materials and/or
HREALRAER'S & R PHB YRR KA S IRV Breparatisiain araliatiears fehfse
therssijet trodrihisginteentmmeotdiib eopreteorzdremire dimentingtehastarting ma-
terials are used and reaction conditions so selected as to enable the

rpreferred compounds to_be obtained. Starting materials of the formula Il and
A" SPERASWA CRBRARI LI Sl Bietein b &yiihBeipERarrd Ry bGPty BHon
derording tompethnods thefameleri®ivn in the art. For example, a compound of
the formula 11, wherein n is 0, can be prepared by the alkylation of an amino
compound of the formula IV, R, R N Br NH (IV) R s N wherein R1, R2 and

RS have the meanings as given urgjer forniula | with a compound of the
formula V R3 - X (V) wherein R3 has.the meaning as given under formula |

and X is halogen or another suitable feawng group, iq,(y)e presence of a

base, e.g. sodium hydroRide, ipra sui lvent, e.g. a

wherein R¢, Rz and Rs have the meanings as given under formula | with a compound of the

formula V
R;—X V)

wherein R; has the meaning as given under formula | and X is halogen or another suitable
leaving group, in the presence of a base, e.g. sodium hydroxide, in a suitable solvent, e.g. a
mixture of dichloromethane and water, preferably in the presence of a phase transfer
catalyst, e.g. tetrabutylammonium bromide, at a temperature between 0 °C and 50 °C,

preferably at room temperature.

A compound of the formula Il, wherein n is 0, can be converted into the respective
compound wherein n is 1, for example, by using an appropriate oxidant, e.g. using reaction
with meta-chloroperbenzoic acid in an appropriate solvent such as dichloromethan at room
temperature.

A compound of the formula IV, wherein R; is O, can be prepared by the cyclisation of a



mixture of dichloromethane and water, preferably in the presence of a phase
transeissaislyst, e.g. tetrabutylammonium bromide, at a tempetatutens/004725
between 0 C and 50 C, preferably at ream-temperature. A compound of the
formula Il, wherein n is 0, can be converted into the respective compound
wherein n is 1, for example, by using an appropriate oxidant, e.g. using
reaction with meta-chloroperbenzoic acid in an appropriate solvent such as
dighiQy emmeibani s kaemarigmperature. A compound of the formula IV, wherein
RZ is 0, can be prepared by the cyclisation of a WO 211116/122806
PCT/EP2006/004725 -44- diamino compound of the formula VI, Ri NH (VI)
Br NFf2 R s N wherein R1 and R} have the meanings as given under formula
| with trichloromethyl chloroformate\m_ithe presence of a base, such as
triethylamine in an appropriate solvent, such as dichloggmethane. A
compound of the formul&n ' ; by the reduction of a nitro
compound of the formula VI H q (VIl) BrN,0 R 5N wherein R1 and
R5 have the meanings as.givenundgrformula I. The reduction preferably
takes place in the prese%fce of a suitable reducing agent, such as hydrogen
in the presence of an appropriate catalyst, such as Raney nickel under
pressure, e.g. between 1.1 and 2 bar, in an appropriate solvent, e.g. an
vilerstio Foead s havetthasneasiirginest ovesatratgtiafovinienh &intirtaresthgreof.

chiRdisRcsRNeEpRIatHER bt RIferaklvh as triethylamine in an appropriate solvent,

such as dichloromethane.

A compound of the formula VI can be prepared by the reduction of a nitro compound of the

formula VII,

R,
NH ?\
+ )}
N A"~ v
Br Z I o)
NS
N

Rs

wherein Ry and Rs have the meanings as given under formula |I.

The reduction preferably takes place in the presence of a suitable reducing agent, such as
hydrogen in the presence of an appropriate catalyst, such as Raney nickel under pressure,
€.g. between 1.1 and 2 bar, in an appropriate solvent, e.g. an alcohol or ether, such as
methanol or tetrahydrofurane or a mixture thereof. The reaction temperature is preferably
between 0 and 80 °C, especially 15 to 30 °C.

A compound of the formula VIl can be prepared by reaction of a compound Vili



between 0 and 80 C, especially 15 to 30 C. A compound of the formula VI
canohegerepsyed by reaction of a compound VI WO 211116/82288806/004725
PCT/EP20061004725 -45- 0 IN (V1) Bap-R5 wherein R5 is as defined for a
compound of the formula | and Y is halogen or another suitable leaving
group, is reacted with a compound of the formula IX, R, - NH2 (I1X) wherein R,
is as defined for a compound of the formula I, at a temperature between 0 C
and 50 C, preferably at room tempgature in a suitable solvent, i.e. acetic
acid. All remaining starting material su%h as starting @rials of the formula
[, IV and V are knowsrcapahle oflbeipfpsepared according to known
processes, or commercially Ie; in particular, they can be prepared
using processes as described in'the Examples. Abbreviations: EtOAc ethyl
acetate Me methyl MRP. melting ;I)\'oint Soc tert-butoxycarbonyl conc.
concentrated DMF N,N-dimethylformamide ES-MS electrospray mass
YRRt ERP ERAEHIREASRIRHEr @) RATPE MRy hapreb &t Rg'RgeRcPr another
scitebia&tagngnyup, litredaltat iwvithiautetepuntBoftas sospelketidm Prep. HPLC
preparative HPLC reverse phase C18 sat. saturated

R1 — NH; (IX)
wherein R, is as defined for a compound of the formula |, at a temperature between 0 °C

and 50 °C, preferably at room temperature in a suitable solvent, i.e. acetic acid.

All remaining starting materials such as starting materials of the formula Ill, IV and V are
known, capable of being prepared according to known processes, or commercially obtain-
able; in particular, they can be prepared using processes as described in the Examples.

Abbreviations:

EtOAc ethyl acetate

Me methyl

m.p. melting point

Boc tert-butoxycarbonyl

conc. concentrated

DMF N,N-dimethylformamide

ES-MS electrospray mass spectrometry
Grad gradient

h hour(s)

HPLC high-pressure liquid chromatography
| litre(s)

min minute(s)

MS mass spectrum

Prep. HPLC preparative HPLC reverse phase C18

sat. saturated



WO 211116/122806 PCT/EP2006/004725 -46- rt room temperature t,et
HRbGorienten time in min TFA trifluoroacetic acid THE tetrafydkeiusana72s
The following Examples serve to illustra#® the invention without limiting the
invention in its scope. Temperatures are measured in degrees celsius (C).
Unless otherwise indicated, the reactions take place at room temperature
(RT). Ratios of solvents (e.g. in eluents or solvent mixtures) are given in
wwolume by voluawen(WipeHEk4& linear gradient between A = HZOITFA 1000:1
t?t”d B= aceto@ﬁ%T&&&%OQﬁe%r%g‘ 1: 2-100 % B in 4.5 min and | min at
100 % B; column: Chromolith Performance 100 mm x 4.5 mm (Merck,
Darmstadt, GelifldrgroaisAae 2 mi/min. Detection at 215 nM Grad 2:
THEO0% Bin 5 metratgsraéfadizminutes at 100% B; column: Nucleosil C,8
reverse phase; 150 mm x 4.6 mm (SMT, Burkard Instruments, Dietikon,
Switzerland); flow rate: 2.0 ml/min. Detection at 215 nm. Example 1
2-Methyl-2-[4-(3-methyl-2-0x0-8-pyrid in-4-ylI-2,3-d ihydro-im idazo [4,5-c]qu
Tiheliofiotvint) Ephenid}-peop dniilrdzahd Ge M rtidd-witdd Cnhi2QQBHLIABE ion in its
RE&E/EP2006/004725 -47 37 mg (0.3 mmol) of 4-pyridineboronic acid
(Aldrich, Buchs, Switzerland), 8 mg of bis(triphenylphosphine)palladium (II)
dichloride (Fluka, Buchs, Switzerland) and 0.5 ml of a 1 M solution of
Nareasrasemdteastved golisdoretddiun’ (). Dmuswob)aiwise indicated, the

rga[ﬂitﬁgsl%%'_magerﬂ%% temperature (RT). o
-(r')OXSOC-)"Z %l-dlnt\/sd(ro-lrpr{d?z%,&c (ﬂftﬂﬁmolln-l-gg[-ghenyl -2-me%g}r’oylomtnle
Examp?e 157K ‘5 thibF BRI oFRR YR MPEYS RhPFR S5 Ih VY | VRHEPGHY)-

time, the mixture is quenched

HPLC linear gradient between A = H,O/TFA 1000:1 and B = acetonitrile/TFA 1000:1

Grad 1: 2-100 % B in 4.5 min and 1 min at 100 % B; column: Chromolith Performance 100

mm x 4.5 mm (Merck, Darmstadt, Germany); flow rate 2 ml/min. Detection at 215 nM

Grad 2: 2-100% B in 5 minutes and 2 minutes at 100% B; column: Nucleosil Cysreverse

phase; 150 mm x 4.6 mm (SMT, Burkard Instruments, Dietikon, Switzerland); flow rate: 2.0

mi/min. Detection at 215 nm.

Example 1
2-Methyl-2-[4-(3-methyl-2-oxo0-8-pyridin-4-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1 -yh-
phenyl}-propionitrile




with sat. aqueous NaHCO3 and extracted with EtOAc (2x). The organic layer
iswastwed2a4th brine, dried over Na2S04, filtered and evapogatiea ppovesiiors
The residue is loaded on silica gel and purified by flash chromatography
(CH2CI2-MeOH 97:3 to 18:1) to give the title compound as an off-white
solid. ES-MS: 420 (M + H)*; analytical HPLC: tret= 2.40 min (Grad 1).
Example la 5-Bromo-2-(2-nitro-vinylamino)-benzoic acid OH Br O I+ N~~

IF thd\ suspension &if 35gridké:paroni @‘c%amlm:t’é tBoene- b@mﬁﬂ@ﬁ'ﬂ 8 mg of

/ ) 0:1) s stirred
UL A R SR
"5 mwajaa@aawe%mwm@a @trﬁfc@%%remélfﬂnwu@ebmagrmthyl-
deead-HhRiep(382ama@)chfudaidH ﬁ)tt@feavntmgm&ﬂﬁylmoﬁ&utﬁealz@&&rhp&t Hi) in
il 59@«99%&49&&%%&%9@?9 TB0E AfelhRl s /(PO ched
utions A an are com meg e reaction mixture 1s stirre e.l.%

“H aﬁﬁ’ ?ﬂl&%lﬁﬁﬁ&%mﬂﬂﬁa?ét@%‘ém@ SO dWRRTBEITS Hyardein@shed with
brimey origddOEr b give [ Hitdide ceMmpaptiticd FrMEu38The 8%idetidibadid on silica

4 ),8.97/d (1
UM SO o
C@'\‘:‘ﬂ%‘fﬂ% a$ AT PRICA ot S 42010 &/ 1h 2 0@ yieet 51 1oB /A 4BAmipKGrad

M8 OHO Il Bri\\N~ N 29 g (101 mmol) of

5-bromo-2-(2-nitro-vinylamino)-benzoic acid (Example 1a) and 11.9 g (121

mmol) of potassium acetate in 129 m| ’5152 mmol) of acetic anhydride are
Example 1a

stirred for 1.5
5-Bromo-2-(2-nitro-vinylamino)-benzoic acid

OH
Br

o o0
.

N
H/\/\O

A suspension of 25 g (16 mmol) of 2-amino-5-bromo-benzoic acid (Fluka, Buchs,
Switzerland) in H,O-HCI (37%) (10:1) is stirred for 8 h and then filtered (solution A). 8.17 g
(255 mmol) of nitromethane (Fluka, Buchs, Switzerland) are added over 10 min to an ice-
bath cooled mixture of 35 g of ice and 15.3 g (382 mmol) of NaOH. After stirring for 1 hat 0
°C and 1 h at rt, the solution is added at 0 °C to 28 g of ice and 42 ml of HCI (37%) (solution
B). Solutions A and B are combined and the reaction mixture is stirred for 18 h at rt. The
yellow precipitate is filtered off, washed with H,O and dried in vacuo at 40°C to give the title
compound. ES-MS: 287, 289 (M + H)", Br pattern; '"H NMR (DMSO-ds): § 13.7-14.6/br s
(1H), 12.94/d (1H), 8.07/d (1H), 8.03/dd (1H), 7.83/dd (1H), 7.71/d (1H), 6.76/d (1H).

- _Example 1b
6-Bromo-3-nitro-quinolin-4-ol



h at 120 C. The precipitate is filtered off and washed with acetic acid until the
fikveteois/ oetogless, then is washed with H20 and dried in vaquertopgiveddie2s
title compound. ES-MS: 269, 271 (M + K§'; Br pattern; analytical HPLC: t,,,=
2.70 min (Grad 1). Example 1c 6- Bro m 0-4-c hloro-3-nitro-quinoline
cl o Br N~ 0- N 20 g (74.3 mmol) of 6-bromo-3-nitro-quinolin-4-ol (Example
1b) in 150 ml (1.63 mol) of POCI3 are stirred for 45 min at 120 C. The
mixture is cooled to rt and poured slowly intogee- water. The precipitate is
filtered off, washed with ice- colquvater andd ssoIde in CH2CI2. The
organic phase is washed with coldbtinéXard the-aquepus phase is
discarded. After drying over MgSO4 prgani¢ solvent is evaporated to
dryness to provide the title compounch WK (CDCI3): E9.20/s (1H),

54/d (1H), 8.04/d (1H), 7.96/dd (1H); analytical HPLC: t,et= 4.32 min (Grad
S?a?ﬁwﬂf&‘i?j °£ igfiiﬂm‘i AtV BHBmILPERTSIF RS (BxamRieIn® Fe1t!.9 o

92(92161%)Mmpmswlaoemmmpamwmmer@)lmka;;éimdrs;yﬁmtazademd)sd for 1.5

HLQ"@@Q cﬁ5ﬁ%fBFB&D.thet%fﬁl@éP%%ﬁfHﬂa"W%M@%Iﬁe@%%cﬁ%ﬂhhe figrate is
}Nr erlaﬁqz %nd %H 305 mmof_](of iodomethane in 125 mL of

Qe St gV@%rE?Fn Y BENRS R 735 ?ﬁ‘l"?/\’@)gé‘(ﬁ)gﬁﬁ%%mm““d ES MS:

266 RERNODBIO0RTRStem aphixinaHFhe: teaction mixtGreds stirred for 20 h at

RT. After this time, the organic layer is separated, dried over MgS0O4, and

evaporated to dryness. The resnduE iS d|§sqlved in diethylether and treated

with black charcoal for 30 min, filteFed over Celite and evaporated in vacuo

to give the title compouﬁ@@@ph@%ﬂ&mmmumwyacal HPLC: t,et= 3.60

minutes (Grad 1). Example 1e ¢l
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20 g (74.3 mmol) of 6-bromo-3-nitro-quinolin-4-ol (Example 1b) in 150 ml (1.63 mol) of
POCI; are stirred for 45 min at 120 °C. The mixture is cooled to rt and poured slowly into ice-
water. The precipitate is filtered off, washed with ice-cold water, and dissolved in CH,Cls.
The organic phase is washed with cold brine, and the aqueous phase is discarded. After
drying over MgSO,, the organic solvent is evaporated to dryness to provide the title
compound. 'H NMR (CDCL): §9.20/s (1H), 8.54/d (1H), 8.04/d (1H), 7.96/dd (1H); analytical
HPLC: t= 4.32 min (Grad 1).

Example 1d
2-Methyl-2-(4-nitro-phenyl)-propionitrile

NS
. Y
O\ +
N
1

)

To 15 g (92.5 mmol) of (4-nitro-phenyl)-acetonitrile (Fiuka, Buchs, Switzerland), 1.64 mg
(5.09 mmol) of tetrabutylammonium bromide (Fluka, Buchs, Switzertand) and 43.3 g (305
mmol) of iodomethane in 125 mL of CH,Cl, are added 10 g (250 mmol) of NaOH in 125 ml



(2-(4-Amino-phenyl)-2-methyl-propionitrile N HZN 16 g (84.1 mmol) of

2\ tovdrgdghanitro-phenyl)-propionitrile (Example 1d) and 4.3&-¢/882006/004725
Raney-Ni are shacked in 160 ml of THF49leOH (1:1) under 1.1 bar of H2 for
12 hat rt. After completion of the reaction, the catalyst is filtered-off and the
filtrate is evaporated to dryness. The residue is purified by flash
chromatography on silica gel (hexane-EtOAc 3:1 to 1:2) to provide the title

&%W.U?%&éa'ﬁﬂ&gnﬁ(ﬁrwﬁigﬁ%fwﬂéﬁéuxi ﬁr?lytj?@rwﬁé-@rhé?tﬁ@oléanic layer is
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e gethmcnbireatnd M plesicirzantfor JAininindi¢daven £ 28y and avbpprated in
YaR9 tngnal)thef (iR (dompunadnien i yarihWoptopisultie (ipample Boarnutes

( | ed in 350 ml of acetic acid and stirred for 2 h. After this time, water is
added and the yellow precipitate is filtered off and washed with H20. The
solid is dissolved in EtOAc-THF (1:1), washed with sat. agueous NaHCO3

and dried over MgSO4. The organic phase is evaporated to dryness to give

the title compound as a yellow solig ESiMa: 411, 413 (M + H)', Br pattern;
G“d‘%—vvtra . WO

analytical HPLC: t,et= 3.69 min 20061122806
PCT/EP2006/00472@'£%6E%Péﬂ@!ﬁ'§'%@h?ﬁ?H'GJBIB'Fomo-q uinol
in-4-ylami no)-phenyl]-2-methyl-propionitrile N, \ NH Br\\ NH2 /N 24 g
(58.4 mmol) of
2-[4-(6-bromo-3-nitro-quinolin-4-yl

-2-methyl-propionitrile
N

16 g (84.1 mmol) of 2-methyl-2-(4-nitro-phenyl)-propionitrile (Example 1d) and 4.16 g of
Raney-Ni are shacked in 160 ml of THF-MeOH (1:1) under 1.1 bar of H, for 12 h at rt. After
completion of the reaction, the catalyst is filtered-off and the filtrate is evaporated to dryness.
The residue is purified by flash chromatography on silica gel (hexane-EtOAc 3:1 to 1:2) to
provide the title compound as an oil. ES-MS: 161 (M + H)"; analytical HPLC: t= 2.13

minutes (Grad 1).

Example 1f
2-[4-(6-Bromo-3-nitro-quinolin-4-ylamino)-phenyl]-2-methyl-propionitrile

N//)<©\
NH
B
=
N

18 g (62.6 mmol) of 6-bromo-4-chloro-3-nitro-quinoline (Example 1¢) and 11 g (68.9 mmol)
of (2-(4-amino-phenyl)-2-methyl-propionitrile (Example 1e) are dissolved in 350 ml of acetic
acid and stirred for 2 h. After this time, water is added and the yellow precipitate is filtered off
and washed with H,0. The solid is dissolved in EtOAc-THF (1:1), washed with sat. aqueous
NaHCO; and dried over MgSO,. The organic phase is evaporated to dryness to give the title
compound as a yellow solid. ES-MS: 411, 413 (M + H), Br pattern; analytical HPLC: t=
3.69 min (Grad 1).

Z=0

N -

[¢]



(Example le) is shacked in 300 ml of MeOH-THF (1:1) under 1.1 bar of H2 in
the preseasycof 8.35 g of Raney-Ni for 1 h. After completion et therse@atiams
the catalyst is filtered off and the filtrate58 evaporated to dryness to give the
titte compound as a yellow foam. ES-MS: 381, 383 (M+ H)', Br pattern;
analytical HPLC: tret= 3.21 min (Grad 1). Example 1h 2-[4-(8-Bromo-2-0x0-2,
3-di hyd ro-im idazo[4,5-c]qu inoli n-1-yl)-phenyl]-2-methyl- propionitrile N- _
N O Br NH N A solution of 5 g (13.1 mmol) of
2-[4-(3-amino-6-bromo-quinolin-4-ylamino)-phenyl]-2- methyl-propionitrile
(Example 19) and 1.59 g (15.7 mmol) of triethylamine in 120 ml CH2CI2 is
added over 40 min to a solution of 2X83Ble48 4 mmol) of trichloromethyl
elip(eianmeds-Grisha.daumim-SyiasdapphéndParhethGHrepdaltAE with an
ice-bath. The reaction mixture is stirred for 20 min at this temperature then is
guenched with sat. agueousNaB£€Q3, stirred for 5 min and extracted with
CHZCIZ. The organic Iay?ér/is dried aver Na2S04, filtered and evaporated in
vacuo to give crude title compound as& brownish solid. ES-MS: 407, 409 (M
+ H)', Br pattern; analytical HPLEXretx38% min (Grad 1). WO
211116/122806 PCT/EP2006/004725 -51 - Example li 2-[4-(B- B rom
0-3-methyl-2-0x0-2, 3-di h y dro-im i d"azo[4, 5-c]Jquinolin-1

241y (5@ AyrRel it ByH p foion i Henido-Buihblin-M yTamén s phittoni o2 -81dth i f B gidnitrile

(g}éﬁgﬁ?ﬂ%ﬁ?ﬁﬁ%@gﬁﬁﬁyl-propio-nitrilei?gflg{rr%?g '11hl)o,a r1Of H, In the presence

. _ : 8g(12.7
ol AN (rfute] S TRRIOa fiis fera e Fatas b5 Biered off and
thenfibitef itenapotyplach mafTimnes shim giidet(E ltilea cBupbe) Susitacyting ) frah 7 6 SAUS:
#h Gid3 Gl s pdgeshaerr ulianREPABIBL (2% %1 min (Grad 1).

Example 1h

2-[4-(8-Bromo-2-0x0-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-2-methyl-
propionitrile

(o]
N

B NH
/
N

A solution of 5 g (13.1 mmol) of 2-[4-(3-amino-6-bromo-quinolin-4-ylamino)-phenyl]-2-
methyl-propionitrile (Example 1g) and 1.59 g (15.7 mmol) of triethylamine in 120 ml CH,Cl,
is added over 40 min to a solution of 2.85 g (14.4 mmol) of trichloromethyl chioroformate
(Fluka, Buchs, Switzerland) in 80 ml of CH,Cl, at 0°C with an ice-bath. The reaction mixture
is stirred for 20 min at this temperature then is quenched with sat. aqueous NaHCO;, stirred
for 5 min and extracted with CH,Cl,. The organic layer is dried over Na,SO,, filtered and
evaporated /in vacuo to give crude title compound as a brownish solid. ES-MS: 407, 409 (M +
H)", Br pattern; analytical HPLC: t= 3.05 min (Grad 1).



mmol) of NaOH (Fluka, Buchs, Switzerland) in 85 ml of H20. The reaction
mixdLt@da sisned for 2 days and 900 mg (6.35 mmol) of iodomethaneanel72s
254 mg (6.35 mmol) of NaOH in 5 ml e6MH20 are added. The reaction
mixture is stirred for 1 day at rt . After this time, the reaction is quenched with
H20 and extracted with CH2CI2 (2x). The organic layer is washed with
brine, dried over Na2S04, filtered and evaporated in vacuo to give the title
compound as a beige solid. ES- MSx&a§|e4 3 (M + H)', Br pattern analytical
| G ( ng unds (T .
b S e e
2 [4 (8- romo 3 methyl -2-0x0-2,3-dihydro- |m|dazo[4,5 c]quinolin-I-
yl)-phenyl]-2-methyl-progienitiile (Example 1 i), with the appropriate boronic
acid Example 2: 3-pyridineboronig acid (Aldrich, Buchs, Switzerland),
Example 3: 4-methoxy-3-pyridyh ro/r%% acid (Frontier Scientific, Logan,

USA), Example 4: 3-methoxypyridineys-boronic acid pinecol ester (Frontier
Scientific, Logan, USA) EXx 53
4-[5-(4,4,5,5-Tetramethyl-[1, igxaborolan-2-yl)-pyridin-2-yl]-

ne-l-carboxylic acid tert-butyl ester (CB Research & Development,
ngglr%%ige aég)‘ﬁéxgm(ﬁlé §:mmo of 2-[4-(8-bromo-2-0x0-2,3- dlhydr% -imidazo[4,5-

clqwnwaMwleswtewmetmh@me 2(Biexaberothh-2-4B-pyriditRZ-ylwmol) of
iCBREARING (ﬂa@@ﬂﬂ%&@ %%QQW@(OW%E@WQerUWIammonlum
ou T#oronlc a% % Idrich, B1uchs SW|tzelrIand E)t 127
SEp R S B S o RS, A S FOB2AE8 LA el aBRren
ngr@llind Neehb (bhikaa Eidcpas uliteenamiihfh ml siAY,QVTha 1846 280 is stirred
ﬁ%@ﬂg@%ﬂ@%@@ﬁ%@ @mﬁx%?p?g%%&newmgfpm@i@ @sg%ws#rﬁé@g in 5
am enz ineboronic aci chloride
h’%ﬁ% ar‘babﬁ d % ;? aBImﬁft ?drsnﬂxr oEn oudg nar'?me Eéel\i Strne, the
rmmn nﬁlﬁUQth‘mamVI Eagqedrﬁé*!ﬁytez m&b @tb%d#m Vrtezcggmlmws washed
watinpene;ignistaaodd 1Bacdmimmired sl RhaHte adabub leRiRBItHi&ife compound as

e LR MRy 2BY e A D i M et R5R sl ABIE 462 5 15 min (Grad 1),

The following compounds (Table 1) are prepared in a similar manner as described in
example 1 by reacting 2-[4-(8-bromo-3-methyl-2-oxo-2,3-dihydro-imidazo[4,5-c]quinolin-1-
yl)-phenyl}-2-methyl-propionitrile (Example 1i), with the appropriate boronic acid :

Example 2: 3-pyridineboronic acid (Aldrich, Buchs, Switzerland),

Example 3: 4-methoxy-3-pyridylboronic acid (Frontier Scientific, Logan, USA),

Example 4: 3-methoxypyridine-5-boronic acid pinecol ester (Frontier Scientific,
Logan, USA)

Example 5: 4-[5-(4,4,5,5-Tetramethyl-[1 ,3,2]dioxaborolan-2-yl)-pyridiﬁ;2-yl]-
piperazine-1-carboxylic acid tert-butyl ester (CB Research & Development, New Castle,
USA) '

Example 6: 1-Methyl-4-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-2-yl]-
piperazine (Oakwood Products, West Columbia, USA),

Example 7: 3-quinolineboronic acid (Aldrich, Buchs, Switzerland),

Example 8: 2-fluoroquinoline-3-boronic acid (Lancaster, Morecambe, UK),

Example 9: 6-quinolineboronic acid (Asychem, Durham, USA),



dihydro-imidazo[4,5-c]quinolin-1-yl]-phenyl}-2-methyl Grad 2 -propionitrile 4
230 Booridthoxy-pyridin-3-yl)-3-methyl-2-0x0-2,3- 450.3 4.22T1/EP2006/004725
dihydro-imidazo[4,5-cjquinolin-1-yl]-phe®¢I}-2-methyl Grad 2 -propionitrile 5
2-Methyl-2-{4-[3-methyl-2-0x0-8-(6-piperazin-1-yl- 504 2.45
pyridin-3-yl)-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl]- Grad 1
phenyl)-propionitrile 6 2-Methyl-2-(4-{3-methyl-8-[2-(4-methyl-piperazin-1-yl)-
518 BExainpyridin-4-BligdiminchGratiloydio (heidazo]Horbiagning)- 4apd 1 1 - |

hené afRpignitrile 7@%@@%@2[&6&%@%@4@{%&%

2.90 dihydro-imidazo[4,5-cjquinolin-1-yl)-phenyl]- G

2-{4-[8-(2-Fluoro-quinolin-3-yl)-3-methyl-2-oxo-2,3- 488.4 4.82
Tibledto-imidazo[4,5-c]quinolin-1-yl]-phenyl}-2-methyl Grad 2 -propionitrile 9

gHE"(’ A4kl éurﬁZrQ USA)

1 "propionitrile 8

“EMﬁ{E‘% P-{4=(3-methyt-2- @Sﬁig"ﬂHH%’éH 6-yt=2,34702. OT tor
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]- Grad 1 ro ion tme;lﬁ) [min]
2-Methyl-P2Li¢Brynetay(s2exo S qunselpyriiml2y82 470 2,53 420 2.44
dihydro-iméttazopdiibidagoihotriqlinyd)iphenydhe®rihd 1 propignitrile 11| Grad 1
2- My%thvl- [apiQoitighy]-2-0xo- S quinoxalin-6- vI 2 3 4713 O4ﬂﬁ[é3r 53
dihygiro-imt G YomL Rgt? rﬁ'op ioni he 4
following ‘bfb% Wﬁﬂakﬁ% '?M'}azéi‘?ﬁ anner as HeStAREd
H C 1 Hp. A HAe amnala 1)
LA alTlj J Uz T _ "' O C LIS 1A J.x},]?-
with 2-(4- 4280 r, qt T a), and with the, 4 »
approprlatqohgfemﬁ@md Table 2 Example Compound name ES-MS tree (M
+ HPB+ min 2-Methyl-2-{4-[3-methyl-2-oxo-8-(6-piperazin-1-yl- 504 2.45
pyridin-3-yl)-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl]- Grad 1
phenyl}-propionitrile
6 2-Methyl-2-(4-{3-methyl-8-[2-(4-methyl-piperazin-1-yl)- 518 2.51
pyridin-4-yl}-2-oxo-2,3-dihydro-imidazo[4,5-c]quinolin- Grad 1
1-yl}-phenyl)-propionitrile
7 2-Methyl-2-[4-(3-methyl-2-0x0-8-quinolin-3-yl-2,3- 470 2.90
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]- Grad 1
propionitrile
8 2-{4-[8-(2-Fluoro-quinolin-3-yl)-3-methyl-2-ox0-2, 3- 488.4 4.82
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}-2-methyl Grad 2
-propionitrile
9 2-Methyl-2-[4-(3-methyl-2-ox0-8-quinolin-6-yl-2,3- 470 2.61
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}- Grad 1
propionitrile
10 2-Methyl-2-[4-(3-methyl-2-ox0-8-quinolin-5-yI-2,3- 470 2.53
dihydro-imidazo([4,5-c]quinolin-1-yl)-phenyl}- Grad 1
propionitrile
11 2-Methyl-2-[4-(3-methyl-2-ox0-8-quinoxalin-6-yl-2, 3- 471 3.04
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]- Grad 1
propionitrile

The following compounds (Table 2) are prepared in a similar manner as described in

Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with 2-(4-amino-

phenyl)-2-ethyl-butyronitrile (Example 12a), and with the appropriate boronic acid:

Table 2
Example Compound name ES-MS tret
(M + H)’ [min]
12 2-Ethyl-2-[4-(3-methyl-2-ox0-8-pyridin-3-yI-2,3- 448 2.69
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]- Grad 1




12 2-Ethyl-2-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3- 448 2.69 dih dro-imidazo
dyyeedipaliseds | -hen | - Grad 1 WO 211116/122806 PCT/EPRAi86/0§4 6205
-53- but ronitrile 13 2-Ethyl-2-[4-(3-meth§B2-0x0-8-quinolin-3-yl-2,3- 498 3.13
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]- Grad 1 butyronitrile Example
12a 2-(4-Am ino-phenyl)-2-ethyl-butyron itri le The title compound is prepared
in a similar manner as described in Example 1le using iodoethane (Fluka,
Buchs, Swiagtaing)en Example 1d. Title compound: ES-M[S: 189 (M + H)',
Br pttern; ahtlytizd -k Rh&hy|etoxd-Bayomnlifagt2]3- The followssy 3.13
compoun jéigYébtéT@%@pﬁ@ﬂmﬁedimbyﬁmﬁmﬂﬂanner as gescribed|in Grad 1

[Example! fiﬂg 6-hromo-4-chloro-3-nitro-quinaoline (Example [1c) with
1-(4-amino-2- fluoro-phenyl)-pyrrolidin-2-one (Example 14a), and with the
appropriate boronic acid: Table 3 Example Compound name ES-MS tree
M+H{ min 14 1-[3-Fluoro-4-(2-oxqRykiplit4nz1-yl)-phenyl]-3-methyl- 454 2.26
8- ridin-3- 1-1,3-dih drg-imidazo 4,5-c uinolin-2-one Grad 1 15
1-[3-Fluoro-4-(2-oxo- gy IR RNS HHEATM RHANEHE 2 63

B ditmlneBpyplitd3islibyahareidnio sz cjtiBicjgameline? -desaibdd omeEampplte using

i ska-(einPBaflHorey religinsg-eger TRRQMO +
AU pﬂﬁf’n@?{{?ﬂ%ﬁd ke F8oTiE Lo oGl BRI e (v

"Ba/B PAYe Era IR G Sl P MEBIGRAR) (1:1) under 1.1 bar of H2 for 2

hat rt. After completion of the reaction, the catalyst is filtered-off and the

THE s RYARAMAHHR \(@EHR 19) _Qhéeptnléﬁa#g@ GORRAMANG AR WS cribed in
olid. ES-MS: 195 (M+H)'; analytical HPLC: tret= 1.91 minutes (Grad 1).
%%%l&i E’}Imeactm 6-bromo-4-chloro-3-nitro-quinoline (Example 1c¢) with 1-(4-amino-2-

fluoro-phenyl)-pyrrolidin-2-one (Example 14a), and with the appropriate boronic acid:

Table 3
Example Compound name ES-MS tret
(M + H) [min]
14 1-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl- 454 2.26
8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1
15 1-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl}-3-methyl- 504 2.63
8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2- Grad 1
one

Example 14a
1-(4-Amino-2-fluoro-phenyl)-pyrrolidin-2-one

650 mg (2.9 mmol) of 1-(2-fluoro-4-nitro-phenyl)-pyrrolidin-2-one (Example 14b) and 65 mg
of Pd/C 10% are shacked in 15 ml of MeOH/THF (1:1) under 1.1 bar of H, for 2 h at rt. After
completion of the reaction, the catalyst is filtered-off and the filtrate is evaporated in vacuo to
give the title compound as an off-white solid. ES-MS: 195 (M+H)": analytical HPLC: t,= 1.91
minutes (Grad 1).

Example 14b
1-(2-Fluoro-4-nitro-phenyl)-pyrrolidin-2-one



1-(2-Fluo ro-4-nitro-phenyl)-pyrrolidin-2-one WO 211116/122806
P®6&/kb2006004725 -54- To 468 mg (5.5 mmol) of 2-pyrrolidongkkded@ns 725
Buchs, Switzerland) in 10 ml of DMF at 6€- are added 240 mg (5.5 mmol) of
55% NaH in oil. The reaction mixture is stirred for 30 min at 0C and for 30
min at rt. After this time, 795 mg (5 mmol) of 3,4-difluoronitrobenzene
(Aldrich, Buchs, Switzerland) are added and the reaction mixture is stirred for

tohuas rmgT@?] rgaegcm gzbﬁwwtﬁmawﬂq@s}e@u\eﬂm észa%mh ¥ %tﬁé%md:w a{ 0°C
tracte I C . o/0, IC IS are wasned Wij ueous sat,
R R B o e e e R TR i
Fhegeditaied pinifrtdtby asihishioaie§rapth o meinbacfydiHiiuarsireaagene
@drien1E3)cts giveribeatitipcoripaidnshaa raliior SilMPe 225t 1) 1 h at 1t. The
%@%ga@m&% 5‘[,%,,:8%989\,,}{[}{”{19&33 %é%gslplcTg%cro%)g\rgl?ngdévgv?nqgfg}%igX). The

| are prepared in a similar manner as described I ¢ _
PERRIN PBEBY G0 WRERFEr S nigiequin &fih NGEHeP pRa AL yitfiterine(43xmnifised over
Bbeoy pyteolixio-e-ane dedamelectGap BnsLimitd thefappreRoaRdYPEpRiCon silica

@&ﬁ%‘ﬁ%ﬁ%ﬁ%%ﬁ%”?‘iif%‘éﬁﬁ%ﬁ%ﬁ“%é"5”?5%8%'?&:1?f.% e
%Y%%H%%, o GiFbeh 117
3-Methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8- 486 2.61 uinolin-3- I-1,3-dih
HO-IOMARRG AorbdininT2beS5ad areﬁéﬂ%@mealgﬁnlﬂé@m.br_ as described in

no-phenyl)-pyrrolidin-2-one The title compound is obtained in a similar
FHRREr heoA SR SrPEeRb RIS tAR Ay UgtRe (Example 1c) with 1-(4-amino-
phedyhitnorpitimZ sy (Eldhini 16ag 4Adnath Basehropviiretemwoed)c ddite
compound: ES-MS: 177 (M+H)+; analytical HPLC: t,,,= 2.71 minutes (Grad
1). The following compounds (Table 5) are prepared in a similar manner as
bed in Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline

(Excampfig 1c) with 2-fluoroddinphind name ES-MS tret
bis-(2-methoxy-ethyl)-benzene-1,4-diamine (Example 18a), @hd kjith thémin]
app}%priaté-wayﬁé-fédgipqtagyg@din-1-yI)-phenyI]-8-pyridin- 436 2.24

3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1
17 3-Methyl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8- 486 2.61
quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1
Example 16a

1-(4-Amino-phenyl)-pyrrolidin-2-one
The title compound is obtained in a similar manner as described in Example 14a starting with
1-(4-nitro-phenyl)-pyrrolidin-2-one (Acros, Basel, Switzerland). Title compound: ES-MS: 177
(M+H)"; analytical HPLC: t,= 2.71 minutes (Grad 1).

The following compounds (Table 5) are prepared in a similar manner as described in
Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 1c¢) with 2-fluoro-N1,N1-
bis-(2-methoxy-ethyl)-benzene-1,4-diamine (Example 18a), and with the appropriate boronic

acid:

Table 5

Example Compound name ES-MS teet
M+ H) [min]




Example Compound name ES-MS tree M+H' min WO 2006/122806
P@®/kb206/©04725 -55 18 PCT/EP2006/004725
1-{4-[Bis-(2-methoxy-ethyl)-amino]-3-fludfo-phenyl}-3- 502 2.53
methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5- Grad 1 c uinolin-2-one 19
1-{4-[Bis-(2-methoxy-ethyl)-amino]-3-fluoro-phenyl}-3- 552 2.96
methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5- Grad 1 c uinolin-2-one
Exareple [L8342#is] (2-neanbdky, dthihaisint23metioopyeailpd ) -perewne-T,4-d 53
m i n e Therttley E®mpioimatys Obidihyddimalsmidd- manner as describedsirad 1
Example ﬂlﬁ'«!mhﬂrﬂanﬁh
(2-filforo-4h EnstecetiyBiroinplett 9ramh¢éydE&amp|é528b) TitRe96
compoun '}%@y'@§“§‘&’§“®l¥'r—1)? 8%&%&2 £AlE51 et= 1.98 minutes (638 1
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g (7.1 mmol) of 3,4-difluoronitrobenzene (Aldrich, Buchs, Switzerland), 1.04 g
(7.81 mmol) of bis(2-methoxyeth>§)@ﬁﬂ€-@l§-ﬂjka, Buchs, Switzerland) and

1.96 g (14.2 prhadyoN KRCHIS-{2- Rxéﬂnﬁ»ﬁ%@lﬁﬂz&mawfarahﬁah at rt and
%ﬁgfﬂtﬂec%‘iﬁgo%g 5 xﬁ‘i’% e)ﬁ il 9% n';‘r?é"‘r%?n”?'x%“r&'&lgé‘oe ed W hjﬂ. g %‘F\g with

extracted with he organic layers are washe r|n

(arﬂ@erexfeﬁ%may'hn@ré?draﬁa%wﬂwmnerﬂémmé@)pJﬂfeeaqagpna@ﬁ ES-
MbBroamagran i anislicargel (hexaoenitQde Grhda p:1) to give the title
compound as a yellow oil. ES-MS: 273 (M+H)'. The following compounds
(Table 6) are prepared in a similar manner as described in Example | by
reacting 6-bromo-4-chloro-3-nitro-EX2ABd 3 xample 1c) with N,N-bis-(2-
methoxy-ethyl){p&nzeresinitrdiphing XbispietB 0y b vabhitee

1at I’ |
R ol o 2 L A B RGBS P i 7
Lt RSP HORGEES U e G SHGHETaRAN P 19 8 (14.2 mmo) of
K,CO; in 7 ml of DMSO are stirred for 1.5 h at rt and then heated at 80°C for 4 h. The

reaction mixture is quenched with H,O and extracted with EtOAc (2x). The organic layers

are washed with brine (3x), dried over MgSQO,, filtered and evaporated. The residue is
purified by flash chromatography on silica gel (hexane-EtOAc 6:1 to 5:1) to give the title
compound as a yellow oil. ES-MS: 273 (M+H)".

The following compounds (Table 6) are prepared in a similar manner as described in
Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with N,N-bis-(2-

methoxy-ethyl)-benzene-1,4-diamine (Example 20a), and with the appropriate boronic acid:

Table 6
Example Compound name ES-MS tret
(M +H) [min]
20 1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl- 484 2.50
8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1
21 1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyi}-3-methyl- 534 2.93
8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2- Grad 1
one




21 1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl- 534 2.93
8woinena3dsyk-1,3-dihydro-imidazo[4,5-c]quinolin-2- Grad 1 oaMéehoe/004725
20061122806 PCT/EP2006/004725 -56Example 20a N,
N-Bis-(2-methoxy-ethyl)-benzene-1,4-d iami ne The title compound is
obtained in a similar manner as in Example 18b starting with 4-
fluoronitrobenzene (Aldrich, Buchs, Switzerland). Title compound: ES-MS:
225 (M+H)"; analytical HPLC: tretfﬂagfem' pyates (Grad 1). The following

compounds (Tablq\{?g e b(){)"p%ed ing gﬂlar manper as described in

Example 1 by reac ing mo- r%)e'(‘ﬁrfo mer?lg'xample 1c) with

Phentifhesmanind QAIG'PF@meBUOh%,SBWRZ@MI mwmmmmmeawomam with 4-
mr@niﬁo@eieteﬁabémar@ammﬁsCgm%ulsﬁhgamgc%rhﬁggwgt%wgﬁmf +H)";
-8-pyridin-3-y ihydro- imidazo

?ﬂﬁ(ﬁ %HOPE'?D (?%uﬁ%"%lg{é ?—i-iaphthalen 2-yl-8-quinolin-3-ylI-1,3- 453

3.02 dih dro-imidazo 4,5-c uinolin-2-one Grad 1 The following compounds

m@b&m&)mea@wﬂ%im@w)arareaﬂ?sé@a @e%créhﬁlda)&nmgmh 2 ﬁ@ h@éerl.bed in
cti bromo 4-chloro nltro ol xam C) it oraaniline

%ﬁ? peg 6I &ln ;%b 9 r-](?-n(l't:'r BIL’ll'aPerb Lxam 1:{5 | eV\grll'l 2-

a Buchs Switzera and with the appro Mc acid
@Rﬁ%ﬂ@@éﬁm@mﬁd Mﬁa Susitaaapedt ashwithithe appropriate boronic acid:
1 (2 Chloro-phenyl)-3-methyl-8-pyridin-3-y1-1,3- 387 2.32 dihdro-imidazo

A inolin-2-one Grad 1 25

hIo 0-phenyl)-3-methyl-8-quinolin-3-yl-1,3- 437 2.83 dih dro-imidazo
AESaE‘B\?]c lin-2-one Grad 1 e‘FW“E‘F’l‘é‘l!?ﬂ/\niﬂltjj‘%ompounds (Table BFANS prepated
ATa) az‘?m"‘ nr ac Adacerihed i Evamnle 1 If:\yﬁgap +:;-|) [;ng;]
t
6-bromo- l&kﬁ%{ éﬁ"?&] Bg‘?ﬂﬁﬁé%@%ﬁqﬁb@'ﬂ) vﬁm‘f‘foluldlﬁg Grad 1
23 3- Methyl—1 -naphthalen-2-yl-8-quinolin-3-yl-1,3- 453 3.02
dihydro-imidazo[4,5-c]quinolin-2-one Grad 1

The following compounds (Table 8) are prepared in a similar manner as described in
Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 1¢) with 2-chloroaniline

(Fluka, Buchs, Switzerland), and with the appropriate boronic acid:

Table 8
Example Compound name ES-MS tret
M+ H)' [min]
24 1-(2-Chloro-phenyl)-3-methyl-8-pyridin-3-yi-1,3- 387 2.32
dihydro-imidazo[4,5-c]quinolin-2-one Grad 1
25 1-(2-Chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3- 437 2.83
dihydro-imidazo[4,5-c]quinolin-2-one Grad 1

The following compounds (Table 9) are prepared in a similar manner as described in
Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with 2-toluidine

(Fluka, Buchs, Switzerland), and with the appropriate boronic acid:

Table 9
Example Compound name ES-MS tret
M+ H) [min]
26 3-Methyl-8-pyridin-3-yl-1-o-tolyl-1,3-dihydro- 367 2.27
imidazo[4,5-c]quinolin-2-one Grad 1




(Fluka, Buchs, Switzerland), and with the appropriate boronic acid: Table 9
Exampie/ Geympound name ES-MS fret M+H' min 26 PCT/EP2006/004725
3-Methyl-8-pyridin-3-yl-I-o-tolyl-1,3-dihyd@~ 367 2.27 imidazo 4,5-c
uinolin-2-one Grad 1 WO 20061122806 PCT/EP2006/004725 -57 27
3-Methyl-8-quinolin-3-yl-l-o-tolyl-1,3-dihydro- 417 2.79 imidazo 4,5-c
uinolin-2-one Grad 1 The following compounds (Table 10) are prepared in a
simgar masnestag-desehhinBin- Exasple I-Byy@acting 417 2.79
6-bromo-4icidero B fiimsquiinainee(Example 1c) with 2-ethylaniline |(Aldrigh
Buchs, Switzerland), and with the appropriate boronic acid: Table 10

ﬁ%amlwﬁi@Wnﬂd@WﬁbEes1M_sa}@3br $}€l'dnﬂﬁna2§milar manner as described in
El- 2- th}/l-tphen\éﬁ-&g]ethfxgl-&_pmld|[1-_3-%-1,3_-d|hydr - 381 2.40 |rq|da;ct)h4 5(l:
UiRGR: 2-SHe g% SR Yo Hha ﬁWﬁW%ﬁ?Wﬁdﬁﬁ’Wf% yighiline
(@ladchdiBudhe-ifvitizetaads-andindgthinb2-aprecBriate bordrecfetiowing compounds
(Table 11) are prepared in a similar manner as described in Example | by

£ a}ct%g 6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with 2- _

Tﬁ%ﬁuromethvlaniline (Fluka, Buchs, Switzerland), and with the appropriate

Bow@niieacid: Table 11 Ex&opo@ompoand name ES-MS|tre8-M&+H' mit«30

3-Methyl-8-pyridin-3-y|-1-(2-trifluoromethyl-phenyl)- 421 2 4@"1*,3'-){“1 [min]

dro2fnidazb @5y 1535metey-gpyridin-3-yl-1,3-dihydro- | 381 2.40
o

€ e 401 1 2 HiGrad 1

P W P 200 thosd b an N 474
O'Ivz'gll.l_yl'o‘l'_ 1 i {UT_JBL-JIIICLIrmI_ o _C1 |g_|.} =1L L.u.:.431,' I HATTT 2
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are prepared In a similar manner as descriped 1N EXampie T DYy reacting

- 4- -3-nitro-quinoli with 4-fluoro-2-
eb%mevi#gcgé%goﬁn%gr%ggfen 01“1geagg Xpe}cre?) lg Fr? a simzhar manner as described in

Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 1c¢) with 2-
trifluoromethylaniline (Fluka, Buchs, Switzerland), and with the appropriate boronic acid:

Table 11
Example Compound name ES-MS tret
(M +H) [min]
30 3-Methyl-8-pyridin-3-yl-1-(2-trifluoromethyl-phenyt)- 421 2.43
1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1
31 3-Methyl-8-quinolin-3-yl-1-(2-trifluoromethyl-pheny!)- 471 2.9
1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1

The following compounds (Table 12) are prepared in a similar manner as described in
Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 41c) with 4-fluoro-2-

methylaniline (Aldrich, Buchs, Switzerland), and with the appropriate boronic acid:

Table 12
Example Compound name ES-MS tret
M+ H) [min]
32 1-(4-Fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl- 385 2.30
1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1
33 1-(4-Fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl- 435 2.85
1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1




methylaniline (Aldrich, Buchs, Switzerland), and with the appropriate boronic
aevd 20abie23d Example Compound name ES-MS tree M+H' paityeB2006/004725
1-(4-Fluoro-2-methyl-phenyl)-3-methyl-&8uinolin-3-yl- 385 2.30 1 ,3-dih
dro-imidazo 4,5-c uinolin-2-one Grad 1 33
1-(4-Fluoro-2-methyl-phenyl)-3-methyl-8-quinolin-3-yl- 435 2.85 1 ,3-dih
dro-imidazo 4,5-c uinolin-2-one Grad 1 WO 211116/122806
%F&MQ@%&%ZBBS Fablda dpliowipgeoeippuadshlableaha}ats Reeaed in
imilar mann escrib H ample | b
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Example Compound name ES-MS tret M+H' min 34
%tg% %ﬂoro -4-fluoro-phenyl)-3-methyl-8-pyridin-3-yl- 405 2.37 1 ,3-dih

dazo 4,5-c uinolin-2-one Grad 1 35

Eendforo-4- quoro henyBogPREmRyIEB0quinolin-3-yI- 455 .B&-MS3idih tret
nlrr('\ mida F P lunr?'\hn ﬁ ﬂqy"1 tha 'Fnlln\nl|ny“ comu r(Mﬁ‘hb)T hlc[mlni
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0D Moo A il drd BREh -\ﬁm‘é’tHﬁ 8- drér#yt’»Y:'r'x' B‘Sﬂ“” orogaHiime—(F3iEg,
Buchs, SN1t§Q{iW},,,mMph%aﬁgmm boronic acid; Table 14  graq 1
Example Compound name ES-MS tret M+H. min 36

1%1%3@%% §' EXD&%SE?%%ﬁByglr%mpr%;}élréldgm § simi a7r Crinra]ndnre?r Ias do%scnbed in
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(RlGks, BOSE [ Sri@dahd henfolloxping e pordiis ddiable 15) are prepared

in a similar manner as described in Example 1 by reacting
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) with 3-

Table 14
Example Compound name ES-MS tret
M+ H) [min]
36 1-(3-Chloro-phenyl)-3-methyl-8-pyridin-3-yl-1,3- 387 2.37
dihydro-imidazo[4,5-c]quinolin-2-one 1 Grad1
37 1-(3-Chloro-phenyl)-3-methyl-8-quinolin-3-yI-1,3- 437 2.89
dihydro-imidazo[4,5-c]quinolin-2-one Grad 1

The following compounds (Table 15) are prepared in a similar manner as described in
Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 1c¢) with 3-

trifluoromethylaniline (Fluka, Buchs, Switzerland), and with the appropriate boronic acid:

Table 15
Example Compound name ES-MS tret
M+ H)" [min]
38 3-Methyl-8-pyridin-3-yl-1-(3-trifluoromethyl-phenyl)- 421 2.53
1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1
39 3-Methyi-8-quinolin-3-yl-1-(3-trifluoromethyl-phenyl)- 471 3.02
1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1

The following compounds (Table 16) are prepared in a similar manner as described in
Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 1c¢) with 4-

methoxymethylaniline (Example 38a), and with the appropriate boronic acid:



trifluoromethylaniline (Fluka, Buchs, Switzerland), and with the appropriate
bevonimacickosT able 15 Example Compound name ES-MS 6 1p{epimisrn@82s
3-Methyl-8-pyridin-3-yl-1-(3-trifluoromettdA-phenyl)- 421 2.53 1 ,3-dih
dro-imidazo4,5-c uinolin-2-one Grad 1 39
3-Methyl-8-quinolin-3-yl-1-(3-trifluoromethyl-phenyl)- 471 3.02 1 ,3-dih
dro-imidazo 4,5-c uinolin-2-one Grad 1 The following compounds (Table 16)
BEabigptépared in a similar manner as described in Example | by reacting

6zt =f=chloro=3=nitro=quinglineExampte-1e)with4 -
?negtém)%/methylaniline (Exatr%mgbggm% with the approp iigb“ﬁ?onic %t;:‘g’ﬂl
WO4@0061@&%8@%@%9&@9&3%h#@m§mﬂmD.QBLO poygg

name EStMS-tibydM-thidanop 8&]quinolin-2-one Grad 1
1-(#MethokyriédtydphethidengiirdtpylrRiinuiBeyih-2-28 3972173-dlh 447
dro-imidaz& 2dbydiminidazoithe-elraigolin2ione Grad 1

1-(4-Methoxymethyl-phenyl)-3-methyl-8-quinolin-3-yl- 2.75 447 1 ,3-dih
dro-imidazo4,5-c uinolin-2-one Grad 1 Example 40a 4-Methoxymethylan iline

The title compound is known in thg)[gﬁ{@%édescribed in Journal of
Chemical Society. Perkin Trans I, p. 955). Title compound: ES-MS:

138 (M + H)'; analytical HPL&-Methoxymethylanitingd 1). The following
Tenifiouodpdiralitekhdyaie esparrdédesiniiar imasunes as CiesariarSolety.
HHRAIEL o (RACHNG:S Dime:EblIpEo R AfEC-ATAINR (xAmpla AN -
2-chloro-4-(2- met oxy-ZethyI)-p?heér:lylamine (Example 4262),’ an y\?\'n(t%wl,t_ﬁe ‘
FpPYPAGIR%D Bronic acid: Table 17 Example Compound name ES-MS trot

M+H™ min 42 1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8- 2.53 445
The following compounds (Table 17) are prepared in a similar manner as described in
Example 1 by reacting 6-bromo-4-chloro-3-nitro-quinoline (Example 1¢) with 2-chloro-4-(2-

methoxy-ethyl)-phenylamine (Example 42a), and with the appropriate boronic acid:

Table 17
Example Compound name ES-MS tret
M+ H) [min]
42 1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl}-3-methyl-8- 2.53 445
pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1
43 1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl}-3-methyl-8- 2.99 495
quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one Grad 1

Example 42a
2-Chloro-4-(2-methoxy-ethyl)-phenylamine
2 g (13.2 mmol) of 4-(2-methoxy-ethyl)-phenylamine (Example 42b) and 1.85 g (13.9 mmol)
of N-chlorosuccinimide (Aldrich, Buchs, Switzerland) in 26 ml of isopropanol are stirred at rt
for 30 min. The reaction mixture is evaporated to dryness and the residue is taken in EtOAc.
The organic layers is washed with sat. aqueous NaHCO; (2x), dried over MgSQ,, filtered
and evaporated. The residue is purified by flash chromatography on silica gel (hexane-

EtOAc 5:1 to 2:1) to provide the title compound as an oil. ES-MS: 186 (M + H)"; analytical
HPLC: t= 2.42 minutes (Grad 1).



ridin-3- |-1,3-dih dro-imidazo 4,5-c uinolin-2-one Grad 1 43

13D Ghilo1oxdbd 2-methoxy-ethyl)-phenyl]-3-methyl-8- 2.99 495 ¢inglboesno4725
I-1,3-dih dro-imidazo 4,5-c uinolin-2-onebGrad 1 Example 42a
2-Chloro-4-(2-methoxy-ethyl)-phenylam i ne 2 g (13.2 mmol) of
4-(2-methoxy-ethyl)-phenylamine (Example 42b) and 1.85 g (13.9 mmol) of
N-chlorosuccinimide (Aldrich, Buchs, Switzerland) in 26 ml of isopropanol are
stirred at rt for 30 min. The reacti@xaniyte42is evaporated to dryness and the
residue is taken in EtOA ani ashed with sat. aqueous
NaHCO3 (2x), dried ove?&?&%%ﬁe?g&aﬁ n(? s aporated The residue is
Bt?rmls&aw&m Mﬁﬁ\iﬁtﬁgﬂaﬁam@wrgn gesepgA éxanhetiomeBrunieationy 3985,

18 quidestheTile carppovnd awves mhk BB«WIS; 48y (ivhiHA) G apalyteahid Rbed 1).
trot= 2.42 minutes (Grad 1). WO 20061122806 PCT/EP2006/004725 -60

Example 42b 4-(2-Methoxy-ethyl)-phenylam ine The title compound is known
Thare! %%mma@gt%&f SRRt ERRFeRficatgmdan gmmnersas desgibed in
Bitlegernpyuedctng M&orﬁs%(wldrw-nmahﬁi&ahbi REEGipRs A1 d). St d Gid@loxy-
T are n r d in a similar manner as
%ﬁ%ent%&y%%é?(g%%rﬁ%% %Zag&?r?ﬁ% 1@% OMo-4 Opr oroo " nr'utron(}qumollne
(Example 1c) with 4-(2-methoxy- ethyl)- phenylamlne (Example 42b), and with
Thidea @ropriate boronic acid: Table 18 Example Compound name ES-MS tret

malin 2 9 27 A11

| Té“l‘ ' || 44 J. I_’-l' \L lVl!:'lll ' Iﬁllylj O IIICllly] U L1LII LTI1T = L L
I-1,3- glh dro-imidazo 4,5- c%)?# 6 -P&-one Grad 1 45 Egljﬂg [:1'?:1]

T- 44 Z-MeTtaxz-RfEu < ey pRa R Yty a0 2288 46571 ,3-dity1q
dro-imidazg-4,5dihyinolimidagsie, Geatihoiheailowing compounds (Tableri@)

areqereparéfRaVsithiley-ettal)ercagdeseiigd-ipyridicadaple 1 asiag 461
2-[4-(8-brichindihydetifpldazexh Selgirli-2ttnairo-imidazo[ 4], 5-c]quinglin®rad 1
yl)-phenyl]-2-methyl-propionitrile (Example 46a) with the appropriate boronic
acid: Table 19

The following compounds (Table 19) are prepared in a similar manner as described in
Example 1 using 2-{4-(8-bromo-3-methyl-2-oxo-5-oxy-2,3-dihydro-imidazo[4,5-c]quinolin-1-

yh)-phenyl]-2-methyl-propionitrile (Example 46a) with the appropriate boronic acid:

Table 19
Example Compound name ES-MS tret
(M +H) [min]
46 2-Methyl-2-[4-(3-methyl-2-ox0-5-oxy-8-pyridin-3-yi- 436 2.57
2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}- Grad 1
propionitrile
47 2-Methyl-2-[4-(3-methyl-2-ox0-5-oxy-8-quinolin-3-yl- 486 3.1
2,3-dihydro-imidazol[4,5-c]quinolin-1-yl)-phenyl]- Grad 1
propionitrile

Example 46a
2-[4-(8-Bromo-3-methyl-2-oxo0-5-oxy-2,3-dihydro-imidazo[4,5-c]quinolin-1 -yl)-phenyl]-2-
methyl-propionitrile
880 mg (2.09 mmol) of 2-[4-(8-bromo-3-methyl-2-ox0-2,3-dihydro-imidazo[4,5-c]quinolin-1-
yh)-phenyl}-2-methyl-propionitrile (Example 1i) and 696 mg (2.3 mmol) of m-chloroperbenzoic



Example Compound name ES-MS tret M+H' min 46

2:Ntethydi24gbd 3-methyl-2-0x0-5-oxy-8-pyridin-3-yl- 436 2.57 pCT/EP2006/004725
2,3-dihydro-imidazo[4,5-c]quinolin-1-yl»phenyl]- Grad 1 propionitrile 47
2-Methyl-2-[4-(3-methyl-2-0x0-5-0xy-8-quinolin-3-yl- 486 3.11
2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]- Grad 1 propionitrile

Example 46a

2N B BriorBOcBINSHiveAm8p By 2oB-Cipdrarisicaao i, B-RIaRIROTRe!-Y8agtion
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2-[4-(8-bromo-3-methyl-2-ox0-2,3- d| ro-imi
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teF3 &% lorganic layers are washed with 10% aqueous Na2CO3
and with brine, dried over Na2504, filtered and evaporated. The residue is

ThEuraieding RekkEHIAS (eBicaRipd et J&gré@%f'g%mlé? m¥ﬁnép%§'t!féscnbed in
I%om%ound as a yellow solid. ES-MS: 437, 439 Br pattern analytical

° tfe U9 SRR RRSFAETS o id tBiRS IR WB%d%E(‘? B Ajthreand the
revepedddiong sitdilar manner as described in Example | using
6-bromo-4-chloro-7-fluoro-3-nitro-quinoline (Example 48a), and the required
1b [o ic acid: Table 20 Example | Compound name ES-MS tre, M+H™ min
ﬁ%—%—% (7-Fluoro-3-methyl-2-0x0-8-pyridin-3-yl-2,3- 438 2.54

dikgirieimidazo[4,5-c]quinGimdeyhdptaerg/l]-2-methyl- Grag EprPionitrile.49
2-[4.- SZ-Elunm -3-methyl-2-0x0-8-quinolin-3-yl-2 3- 488 3.03 (M + H)* [min]
4 2-[4-(7-Fluord-3-methyl-2-oxo-8-pyridin-3-yl-2,3- 438 2.54
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyi}-2-methyl- Grad 1
propionitrile
49 2-[4-(7-Fluoro-3-methyl-2-ox0-8-quinolin-3-yi-2, 3- 488 3.03
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}-2-methyl- Grad 1
propionitrile
Example 48a

6-bromo-4-chloro-7-fluoro-3-nitro-quinoline
The title compound is prepared in a similar manner as described in Example 1¢ starting from
2-amino-5-bromo-4-fluoro-benzoic acid (ES-MS: 232, 234 M-H, Br pattern; synthesis
described in Macromolecules, 1997, 30, p.1964). Title compound: analytical HPLC: t,.= 4.07
min (Grad 1).

Example 50
N-Methyl-N-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl}-methanesulfonamide
62 mg (0.128 mmol) of methyl-{4-(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-
clquinolin-1-yl)-phenyl]-carbamic acid tert-butyl ester (Example 50a) is treated with 2.5 ml of
1 M HCl in dioxane at rt for 1 h, and then the solution is evaporated to dryness. The residue
is taken in 2 mi of CH,Cl, together with 414 pl (5.13 mmol) of pyridine and 66 mg (0.579
mmol) of mesylichloride (Fluka, Buchs, Switzerland). The solution is stirred at rt for 17.5 h,
then 15 mg (0.129 mmol) of mesyichloride are added and the reaction mixture is stirred at rt



dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-2-methyl- Grad 1 propionitrile
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compound is prepared in a similar manrf as described in Example 1c

starting from 2-amino-5-bromo-4-fluoro-benzoic acid (ES-MS: 232, 234 M-H,

Br pattern; synthesis described in Macromolecules, 1997, 30, p.1964). Title

compound: analytical HPLC: tre,= 4.07 min (Grad 1). Example 50
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EfeMtediaativR+5-n] afalytvaHGILG digxas atnt(@ad 1), and then the solution is

evaporated to dryness. The residue is taken in 2 ml of CH2CI2 together with

4141 (5.13 mmol) of pyridine and 66 mg (0,579 mmol) of mesylchloride

(Fluka, Buchs, Switzerland). The g%%@gﬁgiéﬁirred at rt for 17.5 h, then 15

mdieshyp Priioptioy Irdeaxdchioniittiradey haldetihpddotim idaaofi -citinaiis 1 -yi)-

stirred at rt WO 2111164228086 BerhiERS96/00d| fasBg- for 5.5 h. The

_'recti n isng?enched with sat. aqgueous NaHCO03 and extracted with CH2CI2

(5)1e RGNS &y Brarard e MRS danetbeddt Reowis 4, iesasing 6-
bawrdcedaploratdehitrfhpiresiduE iamppikfie) bthrepaiatipherfL Grimgica thediteutyl
pmmga llowg i -MS.. + H) - analytical HRPL.C: tret=
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ester The title compound is prepared in a similar manner as described in
Example | by reacting 6- bromo-4-ghlgraid4ytro-quinoline (Example 1c) with
(4+ inP-ngwé)t-hcqr?amic acid tert-butyl_ester sFI_uk_a, Buchs, Swjtze_rland?
an@eus NG DI srerie SR AR Bty dreimidareldf-igpnotin-1-y1)-
compound: ES-MS: 48h¢ny -¢dybamid aviditétPb @yt edte?.77 min (Grad 1).
Tﬁé(fﬂﬁéRJGnﬁgound is prepared in a similar manner as described in Example 50 u,sin$ 3-
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analytical HPLC: t,,= 2.65 min (Grad 1).

The following compounds (Table 21) are prepared in a similar manner as described in
Example 50 by using ethansulfonyl chloride (Fluka, Buchs, Switzerland) and with the

appropriate boronic acid.

Table 21
Example Compound name ES-MS tret
M+ H) [min)
52 Ethanesulfonic acid methyl-[4-(3-methyl-2-0x0-8- 438 2.54
pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)- Grad 1
phenyll-amide
53 Ethanesulfonic acid methyl-[4-(3-methyl-2-ox0-8- 488 3.03
quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)- Grad 1
phenyl]-amide

The following compounds (Table 22) are prepared in a similar manner as described in
Example 50 by using ethyl-[4-(3-methyl-2-oxo0-8-pyridin-3-yI-2,3-dihydro-imidazo[4,5-
clquinolin-1-yl)-phenyl}-carbamic acid tert-butyl ester (ES-MS: 496 (M + H)"; analytical



phenyl]-carbamic acid tert-butyl ester The title compound is prepared in a
siwdansraneer as described in Example 50 using 3- quinolinalzarenioieich72s
(Aldrich, Buchs, Switzerland). Title compgund: ES-MS: 510 (M + H)';

analytical HPLC: tree= 2.65 min (Grad 1). The following compounds (Table

21) are prepared in a similar manner as described in Example 50 by using
ethansulfonyl chloride (Fluka, Buchs, Switzerland) and with the appropriate
BBk&nid-atiR.- Fabie2 A Gedmple 610mpﬂﬂmmmw%ewwemmwynﬁn-&ﬁydro-

;%ﬁbm&@”&]&%@%%Wﬁ%&&ﬁ]@%ﬁb"a&@’i@ﬁ%u‘i Seg’té'd'iEﬁ _MS: 546, H)*:

3 |m|dazo 4.5-c]quinolin-1-yl)- Grad en | -ami e 53
r'1°€sﬁplg i ’ﬁmg %ﬁ&mﬁ?&a& hempESBlb-8- 488 3.03
qumolln -3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)- Grad 1 hen | -amide
Tdpgefedlowing compounds (Table 22) are prepared in a similar manner as
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(Grad 1)) %aﬂwe&ﬂ(&qmﬁﬂw 2 -0X0-8- qumolln -3-yl-2,3- dlhydro-
imidé&zo[4, B-Eltyine[int2-yltphianytbcaibaoiic 29id Brt-butyl eges (ES-M572
546 (M + |Hijhydiedlyiieabld BtaBvirstin-3:-29-phamyGrad 1)), respectively. Taiale 1
22 Examplesppiliatetgte ES-MS tret M+H' min 54

N-Ethyl-N-[4-(3- methyl -2-0x0-8-pyridin-3-yl-2,3- 474 2.33
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]- Grad 1 methanesulfonamide 55
N-Ethyl-N-[4-(3-methyl-2-0x0-8- qumm Rs¥e2,3- 524 2.72

PR3 L, Jslunoln Ly) D arad & 5-c]quinolin-1-yl)-phenyl]-2-

methyl-propionitrile

The title compound is prepared in a similar manner as described in Example 1 by reacting 2-
[4-(8-bromo-2-ox0-2,3-dihydro-imidazo[4,5-c]quinolin-1 -yl)-phenyl]-2-methyl-propionitrile
(Example 1h) with iodoethane (Fluka, Buchs, Switzerland) and using 3-pyridineboronic acid.
ES-MS: 434 (M + H)"; analytical HPLC: t,= 2.55 min (Grad 1).

Example 57
1-[3-FIuoro-4-(4-methanesulfonyl-piperazin-1-yl)-phenyI]-3-methyI-8-quinolin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one
The title compound is prepared in a similar manner as described in Example 1 using 3-
fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-phenylamine  (Example 57a) and  3-
quinolineboronic acid. Title compound: ES-MS: 583.5 (M+H)"; analytical HPLC: te= 4.12
minutes (Grad 2).

Example 57a
3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-phenylamine

The title compound is prepared in a similar manner as described in Example 14a using 1-(2-
fluoro-4-nitro-phenyl)-4-methanesulfonyl-piperazine (Example 57b). Title compound: ES-MS:
274.3 (M+H)"; analytical HPLC: t,= 3.50 minutes (Grad 2).



methanesulfonamide Example 56 2-[4-(3-Ethyl-2-ox0-8-pyridi n-3-yi-2,3-d
inwdreoianigtado[4,5-c]g u i noli n-1-yl)-phenyl]-2- methyl-propigoitiipoddieditte
compound is prepared in a similar mannet as described in Example | by
reacting 2- [4-(8-bromo-2-oxo-2, 3-dihydro-i midazo[4,
5-c]quinolin-I-yl)-phenyl]-2-methyl-propionitri le (Example | h) with
iodoethane (Fluka, Buchs, Switzerland) and using 3-pyridineboronic acid.
ES-MS: 434 (M + H)'; analytical HRkémijie,578.55 min (Grad 1). Example 57
1-[3-F luoro-4-(4-methanesu Ifonyl-piperazi
H2:Glypreetmaitzplenyl) d-matuiresifenybpilidngzine-im idazo[4, 5-c]q u inoli
-2-one The title compound is prepared in a similar manner as described in
g 16 TRGHE 35 RIGRBIoE - SHRLAH e, oSS SR erlg BRI ng 1
ifEexzangH e!fo T d) ripwla@inguiB bimélidpeniio arcichtidit| Sao ey an ) 2$- Vi B8@ySound:
W) senalyficl HBAR S Frtd 2 PinglesikGR] @hExample S57a 3-F
uoro-4-(4-m ethanesulfonyl-piperazin-I-yl)-pheny lam i ne The title compound
IS prepared in a similar manner as Besephesin Example 14a using 1-(2-
fluoro-4-nitro-phenyl)-4-methanesulfonyl-piperazine (Example 57b). Title
thirfjuarri4esomthanesuionyl-piperaaiytivbitnhpndl-$rmetizy68-pyiridie S (G st
Bhy iR d 24741 82806 RETESRD061004725 -64 Example 57b 1
-(2-Fluoro-4-n itro-phenyl)-4-metha nes ulfonyl-piperazine The title compound
Toptdipasedinuasimitae ramdnerasitdisconbecenat xisyieed 8b Bsimgpl- 57 using 3-
spaihaBsRIMto P IRRRBEING: (ES\RMBBEKige fQiperal i RPIEP, VS minutes
itlegz mpound: ES-MS: 304.3 (M+H)"; analytical HPLC: t,et= 4.94 minutes

( ar\g ). Example 58 1-[3-F| uoro-4-(4-meth anes u Ifonyl-pi perazi

n-1-yl)-phenyl]-3-methyl-8-pyrid i ”&ﬁéﬁr#i‘e%b
e

dihydro-imidazo[4,5-c]quinolin-2-one itle compound is prepar(_ed in_ a
s{garsranepaaegcyibsik iy fE3anupe 16 6B 3 RN HGR B fmibille [4,5-
cﬁamp&ﬂgg;ﬁ‘?-MS: 533.4 (M+H)'"; analytical HPLC: tret= 3.75 minutes

The title compound is prepared in a similar manner described in Example 1 using 4-(4-
amino-2-fluoro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester (Example 59a) and 3-
quinolineboronic acid. The removal of the tert-butoxycarbonyl protecting group is performed
by using 4 N HCI in dioxane following protocols known in the art (The peptides, Vol. 3; ed.
Edhard Gross and Johannes Meienhofer, Academic Press, New York). Title compound: ES-
MS: 505.4 (M+H)"; analytical HPLC: t= 3.63 minutes (Grad 2).

Example 59a
4-(4-amino-2-fluoro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

The title compound is obtained as described in Example 14a using 4-(2-fluoro-4-nitro-
phenyl)-piperazine-1-carboxylic acid tert-butyl ester (Example 59b). Title compound: ES-MS:
296.3 (M+H)"; analytical HPLC: t,,= 4.18 minutes (Grad 2).

Example 53b
4-(2-Fluoro-4-nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

The title compound is obtained as described in Example 18b using piperazine-1-carboxylic

acid tert-butyl ester (Aldrich, Buchs, Switzerland) and by running the reaction at room



(Grad 2). Example 59 1-(3-Fluoro-4-piperazin-I
-Wyphenyikemethyl-8-quinolin-3-y1-1,3-dihydro-imidazo[4,5- mjauipaigid108e
The title compound is prepared in a simi&r-manner described in Example 1
using 4-(4- amino-2-fluoro-phenyl)-piperazine-I-carboxylic acid tert-butyl ester
(Example 59a) and 3- quinolineboronic acid. The removal of the
tert-butoxycarbonyl protecting group is performed by using 4 N HCI in
tdropemneufelltingpnptocalsEGMEn Brate (T heapapidesiRla; 8;ed.84 minutes
Gross and Johannes Meienhofer, Academic Press, New York). Title
compound: ES- MS: 505.4 (M+H)'; analytical HPLC: tret= 3.63 minutes (Grad
2). Example 59a 4-(4-amino-2-flucgaplig@gl)-piperazine-l-carboxylic acid
tert-butyl ester The title compound is obtained as described in Example 14a
i unto-4tpinerazintict! pienyl)-pimethylifepy rstinbdyyc3adiy tha-tmoigd zftss-
dfexmiBnleb8ke- Title compound: ES-MS: 296.3 (M+H)'; analytical HPLC:
tret= 4.18 minutes (Grad 2). Example 59b
Thé2ifiduamopbunitt ds phepyigcpisedazineddciarBexyliteabiduent Bipyrasiesoffiec acid.

il omoait.00iaed AR IRl RUPERE WD WINes rada)

piperazine-I-carboxylic acid tert-butyl este
by running the reaction at room W@x3ibld 64122806 PCT/EP21106/004725

-65 temperature. Title compound: ES-MS: 326.3 (M+H)"; analytical HPLC:
Qr@sﬁ@.lstr[mmm@shx@m@)z.iestammbe@@lm-(cazmmwlaﬁedawm-'ymaeqy,s-
d)qimgii-§pyridin-3-y1-1,3-dihydro-imidazo[4,5- c]quinolin-2-one The title
compound is prepared as described in Example 59 using 3-pyridineboronic
TeiditieTitiepomg cuprdp & 8dMS ddshibe MHE i npraty tisiab H R4 Gistrat-pigedQzin-1-yl)-
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-8-quinoli n-3- ihydro-imidazo etitle
R G ReBaT S AR EL St 3 G&gutes (Grad 2).
4-(4-methyl-piperazin-1-yl)- Exambple 62

3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-

clquinolin-2-one

The title compound is obtained as described in Example 61 using 3-pyridineboronic acid.
Title compound: ES-MS: 451.3 (M+H)": analytical HPLC: t,.= 3.49 minutes (Grad 2).
Example 63
1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yI-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 1 using (6-bromo-3-nitro-quinolin-4-
yl)-[2-chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-amine (Example 63a) and 3-quinolineboronic
acid. Title compound: ES-MS: 535.4 (M+H)": analytical HPLC: t,.= 3.93 minutes (Grad 2).
Example 63a
(6-Bromo-3-nitro-quinolin-4-yI)-[2-chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-amine
5 ml of N-methylpiperazine are added to a solution of 600 mg (1.5 mmol) of (6-bromo-3-
nitro-quinolin-4-yl)-(2-chloro-4-fluoro-phenyl)-amine (Example 63b) in 2 ml of DMSO. The
reaction is heated at 180 °C for 1 h in a microwave oven (Emrys Optimizer, Personal
Chemistry). After this time, the solution is concentrated to dryness and the crude compound



phenylamine (Acros, Morris Plains, New Jersey, USA) and 3-quinolineboronic

ag@ bie s@pound: ES-MS: 501.5 (M+H)'; analytical HPLG 4&tp280d So4725
minutes (Grad 2). Example 62 - 66 -
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-pyridin-3-y1-1,3-dihydro-imi
dazo[4,5- c]quinolin-2-one The title compound is obtained as described in
Example 61 using 3-pyridineboronic acid. Title compound: ES-MS: 451.3

iViririe gl ydrephiafleOVPEE: 318 BoiMptesd CE3MY: F7aaiestd 480.3 (M+H)';
Qﬁ%‘tﬁgiqﬂf}:’:(é}— ggéyllﬁﬁ{'&%ga(%pa-&%[)-phenyl]-3-methyl-8-qumol|n-3-y1-1,3-

dihydro- imidazo[4,5-c]quinolin-2-on€ The title compound is obtained as
described in Example 1 using (6-bESaBRE8#H-quinolin-4-
M)Bit&nmmﬂt-%(dumGMQwam%nbwwﬂmg@jﬁmmele 63?)t_and
-qujnoli ronic .acid. Title compound: ES-MS: 535. +H)'; analytic
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RS amynR 226Kt oBaghE. niavisRisnser 2t ceryhogheni$-44Rind96. il 38.1, 400.1
(NHAgthypipreaEirecag addRtip@sqiokiRmef 600 mg (1.5 mmol) of

(6-bromo-3- nitro-quinolin-4-yl)-(2-chloro-4-fluoro-phenyl)-amine (Example
63b) in 2 ml of DMSO. The reactim%asrq%ea‘%éyd at180Cforlhina
Hikfoerretddemethixirpip eyprimitat)-Pespihdt netarhBsaydidividyiis ity dioe

innkdiMis - cpnaRbifRiedte dryness and the crude compound WO
2006/122806 PCTIEP2006/004725 -66 is purified by preparative MPLC. Title

Tenijfeuwrhe8-M S: i8I da8 B;s480:3 (MEH)hpmnmyﬂﬁgbkﬁFﬂyﬁdihéBoﬁoB& acid.
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hloro-4-fl uoro-phenyl)-amine The title'’compound Is obtaine

Example If using 2-chloro-4-fluoro-Epbeipyassine (Aldrich, Buchs,

Switzerland). Title compound: ES-MS: 396.1, 398.1, 400.1 (M+H)'; analytical
Hph!ere-4-¢-owthiwes @iad 21)-ehenwbiz-wathyl-8-quinolin-3-yl-1,3-dihydro-
ithilPafaMOs e i ronatdydiperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dih
ydro- imidazo[4,5-c]quinolin-2-one The title compound is obtained as
TdhestifibedmpeainiploBainesings 3dpyeiitine iorEricnatEd! using 3-chloro-4-(4-methyl-

piperazin-1-yl)-phenylamine (Example 65a) and 3-quinolineboronic acid. Title compound:
ES-MS: 536.4 (M+H)"; analytical HPLC: t,= 3.78 minutes (Grad 2).

Example 65a
3-Chloro-4-(4-methyl-piperazin-1-yl)-phenylamine

298 mg (0.92 mmol) of [3-chloro-4-(4-methyl-piperazin-1-yl)-phenyl}-carbamic acid tert-butyl
ester (Example 65b) are dissolved in 5 ml of 4 N HCI in dioxane. The solution is stirred for 4
h at 50 °C, and after this time water is added and the pH is adjusted to 8 with NaHCO;. The
suspension is extracted with n-butanol. The organic phase is washed with water, dried over
MgSO, and evaporated to dryness to provide the title compound. Title compound: ES-MS:
226.2 (M+H)"; analytical HPLC: t,= 3.09 minutes (Grad 2).

Example 65b
[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl}-carbamic acid tert-butyl ester

583 mg (2 mmol) of [4-(4-methyl-piperazin-1-yl)-phenyl]-carbamic acid tert-butyl ester
(Example 65c) are dissolved in 10 ml of isopropanol and 286 mg (2.1 mmol) of N-

chlorosuccinimide are added. The solution is stirred for 1 h at r.t. and 100 ml of water are



Title compound: ES-MS: 485.3 (M+H)'; analytical HPLC: tree= 3.58 minutes

(GradnlnBxample 65 1-[3-Chto . _PCT/EP2006/004725
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. described in Example 1 using 3-chloro-4-(4-methyl-

piperazin-1-yl)-phenylamine (Example 65a) and 3-quinolineboronic acid. Title
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n-butanol. The organic phase is w ater, dried over MgS04 and
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ES-MS: 226.2 (M+H)"; analytical HPLC: t,,,= 3.09 minutes (Grad 2). Example
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Gisaelvedamd Con!al BIQfstelhereupPENsi0 6y 12866 W TWERPRODBL004T MgSE7 and
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e Is purifiéd b o providé the title compound. Title compound:
ES-MS: 326.3 (M+H)"; analytical HEXamplefié 4 43 minutes (Grad 2).
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Tersey, TSAYAre dissolved in 10 ml of THE and 0.67 ml (3 mmol) of Boc20
ThediteA9mpo@ s inpptsinegeah yleseiheddneE xadodel 6A fising tidrinygdoet G dniatacid,
Tine sotpiRndseeymmraied medpnessipndithpresidue iss dissmbiqeingkyo ml

of EtOAc. The suspension is washed with water, dried over M9SO4 and

Example 67
1-(4-Imidazol-1-yl-2-methyl-phenyl)-3-methyl-8-quinolin-3-yI-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one
The title compound is obtained as described in Example 1 using 4-imidazol-1-yl-2-methyl-
phenylamine (Example 68a) and 3-quinolineboronic acid. Title compound: ES-MS: 483.4
(M+H)"; analytical HPLC: t.= 3.78 minutes (Grad 2).

Example 67a
4-Imidazol-1-yl-2-methyl-phenylamine

The title compound is obtained as described in Example 18a/b using 5-fluoro-2-nitrotoluene
(Aldrich, Buchs, Switzerland) and 1H-pyrazole (Fluka, Buchs, Switzerland). Title compound:
ES-MS: 174.2 (M+H)"; analytical HPLC: t= 3.20 minutes (Grad 2).

Example 68



evaporated to dryness to provide the title compound. Title compound:
E@dboi6282s& (M+H)'; analytical HPLC: t,et= 4.15 minutes (@@de2r006/004725
Example 66 1-[3-C h loro-4-(4-methy |-pé®erazi n-1-yl)-phenyl]-3-methyl-8-py
rid in-3-yl-1,3-dibydro- imidazo[4,5-c]quinolin-2-one The title compound is
obtained as described in Example 65 using 3-pyridineboronic acid. Title
compound: ES-MS: 485.4 (M+H)'; analytical HPLC: tre,= 3.53 minutes (Grad
P 4-Imiaazple16/-2(kiny ligazalil-3htmatBipyridin-3-yl-1,3-dihydro-imidazo[4,5-
I-ﬁn?rﬁm‘-_%:m‘%thyl-&quinolin-3-y1-1,3-di hydro-im idazo[4,5- c]quinolin-2-one
cI] e tile compound is obtained as described in Example | using
thimigezgnboiné-meibidnBl SRyRENMR (EX ARG E3E A8H3 TR REDJIRKeid,
ﬁﬁld. Title compound: ES-MS: 483.4 (M+II-| "'banaly'gcal HPLC. ffet= 3.78

; %ﬁ?é’é"?é’?ﬂu%.@éﬁ%?dw&)43&?‘%&’5& P tecitRyiBHIES JARGAL The
titte compound is obtained as described in Example 18a/b using
5-fluoro-2-nitrotoluene (Aldrich, Buchs, Switzerland) and 1H-pyrazole (Fluka,
Buchs, Switzerland). Title compougstangstelé$: 174.2 (M+H)'; analytical

HPLC: tret= 3.20 minutes (Grad 2). Example 68 WO 211116/122806
PUatiyb 2 i6e002925Y Iedenyl)-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
dnéd-Imidazol-1-yl-2-methyl-phenyl)-3-methyl-8-pyridin-3-y1-1,3-dihydro-imida
z0[4,5- c]quinolin-2-one The title compound is obtained as described in
Theatitig e Gipassic ¢ Dhpgindthedb desnibatiol ExaEthelednupiog b pir ol S yU@d:ylamine

ical HRL C- . et= 3 46 minutes.(Gr ample £9 ..

(f;g’\-ﬂl\é/?gﬁlme |ﬁ%z0%€}?ﬁ'ﬁ%ﬁ%§%ﬁ?&|.i“'sgy?‘%’?%ﬁ ydr%]‘:-gi)rﬁ igafgfll‘,‘S-(gﬁlaH) '
%ﬂ%‘\?ﬁéﬂp '¥%=e4tifl%’86\%5%(é@q’szbbtained as described in Example |

using 4-pyrazol-1-yl-phenylamine Eaxarp a69a) and 3-quinolineboronic

acid. Title compound: ES-MS: 46%‘&#@. ;_analytical HPLC: tret=4.18

Apries-orashéhyiaraimple 69a

The title compound is obtained as described in Example 18a/b using 1-fluoro-4-nitro-
benzene (Fluka, Buchs, Switzerland) and 1H-pyrazole (Fluka, Buchs, Switzerland). Title
compound: ES-MS: 160.2 (M+H)"; analytical HPLC: t= 3.61 minutes (Grad 2).

Example 70
3-Methyl-1-(4-pyrazol-1-yl-phenyl)-8-pyridin-3-yI-1,3-dihydro-imidazo[4,5-c]quinolin-2-

one

The title compound is obtained as described in Example 69 using 3-pyridineboronic acid.
Title compound: ES-MS: 419.3 (M+H)"; analytical HPLC: t= 3.80 minutes (Grad 2).

Example 71
3-Methyl-8-quinolin-3-yl-1-(4-[1,2,4]triazol-1-yl-phenyl)-1,3-dihydro-imidazo[4,5-
clquinolin-2-one

The title compound is obtained as described in Example 1 using 4-[1,2,4]triazol-1-yl-
phenylamine (Example 71a) and 3-quinolineboronic acid. Title compound: ES-MS: 470.3
(M+H)"; analytical HPLC: t= 3.99 minutes (Grad 2).

Example 71a



4-Pyrazol-1-yl-phenylamine The title compound is obtained as described in
Exampie/ik8sub using 1-fluoro-4-nitro- benzene (Fluka, BuchspSmiitzakand)2s
and 1H-pyrazole (Fluka, Buchs, Switzerfhd). Title compound: ES-MS: 160.2
(M+H)'; analytical HPLC: tret= 3.61 minutes (Grad 2). Example 70
3-Methyl-1-(4-pyrazol-l -yl-phenyl)-8-pyridi n-3-yl-1,3-dihydro-im idazo[4,5-c]q

u inolin-2- one The title compound is obtained as described in Example 69
4i4aPrpysbRelyopHiaydainel itle compound: ES-MS: 419.3 (M+H)';

analytical HPLC: t,et= 3.80 minutes (Grad 2). Example 71 3-Methy I-8-q u i

Tl ittle3 sppqund s Ahteinesl- BsyIdeheribgy- in3 Elitweie - kBaitazsifg, 3-fluoro-4-nitro-
sdeEneliridkanedohe, tiiRicenpar Bd s aiainediasrlascriBeshin EXArBRed. Tite

; %(I}%?Héé [ r% E%g\%lt(')grﬁé ﬂ%%mfﬁgecg (5¥ ralr?)b%é‘l r?a‘ﬁéxgrtrl\lﬂ%% ZZI %gg 5? d}%ﬁ(ﬁ)’?da@alyti cal

HPLC: tret= 3.99 minutes (Grad 221%?;@@'@171a WO 2006/122806
PCT/EP2006/004725 -69- 4-[1,2,4]Ttriazol-1-yl-phenylamine The title

T0leby LiBebysidintayed-ats[d2stititech in - kphepld) 33 naingt imfllaa egads nitro-
@gug]%g_gfg%a, Buchs, Switzerland) and 1,2,4-triazole (Fluka, Buchs,
witzerland). Title compound: ES-MS:161.2 (M+H)'; analytical HPLC: tre,=

'B;Q@iltl@ ir?bbi&fb(ﬁda@'_ @tmlae?s%;%é\deﬁhugaa]@érzﬂ imﬁgﬁﬁ#ﬂ%ﬂﬂ%ﬂﬁ@m
~1-YI- - - 51, 10420 - C InN-2- e ltie compoun
bR S R el o Rl T e

compound: ES-MS: 420.3 (M+H)"; jgasHPLC: tret= 3.68 minutes (Grad
2). Example 73 3-Methyl-1-[4-(4-methyl-piperazin-1-y
Inethifeb{e et thp hpipeiadiau iy Brrditydrdmatid i ngHre-ifaaolid 5-¢glq a-i

| Pz ARE NS & und is obtained as described in Example | using
ij- ﬁéﬁ%pﬁggﬁ%ﬁ%ﬁiﬂ ;?[?Hﬁjoromethyl-phenylamine (Example 73a) and

TS tiieAineINS @stifinddtie 0eSIABSIA: Example 1 using 4-(4-methyl-piperazin-1-yl)-
3-trifluoromethyl-phenylamine (Example 73a) and 3-quinolineboronic acid. Title compound:
ES-MS: 569.5 (M+H)"; analytical HPLC: t,s= 4.08 minutes (Grad 2).

Example 73a
4-(4-Methyl-piperazin-1-yl)-3-trifluoromethyl-phenylamine
The title compound is obtained as described in Example 18a/b using 2-fluoro-5-
nitrobenzotrifluoride (Aldrich, Buchs, Switzerland) and N-methylpyrezarine. Title compound:
ES-MS: 260.2 (M+H)"; analytical HPLC: t= 3.59 minutes (Grad 2).

Example 74
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-8-pyridin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 73 using 3-pyridineboronic acid.
Title compound: ES-MS: 519.4 (M+H)"; analytical HPLC: t.,= 3.78 minutes (Grad 2).

Example 75

1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-

c]lquinolin-2-one



ES-MS: 569.5 (M+H)'; analytical HPLC: t,.,= 4.08 minutes (Grad 2). Example
73a0 do¢ddieshyl-piperazin-1-yl)-3-trifluoromethyl-phenylaminecTieXiteoo4725
compound is obtained as described in EXample 18a/b using 2-fluoro-5-
nitrobenzotrifluoride (Aldrich, Buchs, Switzerland) and N-methylpyrezarine.
Title compound: ES-MS: 260.2 (M+H)'; analytical HPLC: t,e,= 3.59 minutes
(Grad 2). Example 74
‘Bab/leitl&yle&nﬁée(mdn’etl‘gdtﬁiwaaﬁndésyf)b&iriﬂuex@m&yl-phﬁgyﬂ:@-ﬁbfﬁigﬁm%ﬁéoro-
- i -Lm | 5- inelin-=2-on e title campound is obtained .
e B S h R RS o
8\ 589U 7MPHIe aleapH ARy tralatesting iR ) (@ratingdr manner as
desamplei’ BxXadHiE s80Tard donpiad: m&m$<GmW(M~aﬂmo y 532?{'{‘255‘3 Omglmﬁres 3.68
-3-y1-1.3-dihiydro-i m idazo[4,5- c]quinolin-2-one W
'ﬁ@%]éé%%gg%omg -70 Tr[1e title compound is obtained as described in
Example | using 4-(4-amino-2-chlqk)a,p@mg;-piperazine-l-carboxylic acid
tert-butyl ester (Example 75a) and 3-quinolineboronic acid and removal of
4H é-femivimsehbabphgh et getraz) igrdugrib exgliv daidtenmat e stescribed in
Example 59. Title compound: ES-MS: 521.4 (M+H)'; analytical HPLC: tfe,=
@Bgt'?rﬁﬂﬁ‘%‘?élﬁabﬁmﬁg(éﬁﬁﬁécﬁ%f’ in Example 1e using 2-chloro-4-(4-nitro-phenyl)-
plpfatineinoc2risiNgro-phianyd)tpinegr azing - IEsarhesy s acidsestiny| asieridinerTite

ezsgfﬁsenapggmqs'ssqe@iwewé@% iRspmele !—e.}ﬂ%g‘%‘nutef (Grad 2)

loro-4-(4-nitro-phényl)- piperazine-I-carboxylic ‘acid tert-butyl ester

(Example 75b) as starting materiagxaifiplecesppound: ES-MS: 312.2, 314.3
(M+H)'; analytical HPLC: tret= 4.58 minutes (Grad 2). Example 75b
2Chiorat44(ninnrphenighydipeioeineiheatboastioxadid smidhaty!lestgr ester To a
solution of 1.25 g (4 mmol) of 4-(4-nitro-phenyl)-piperazine-I-carboxylic acid
-E%r?-ﬁﬂlfgl°%§fe?'%>9afﬁﬂl§“?§c‘3f if COEP PN RIFBIPEFBING -athoanticracly tarbbuty!
astano(EedbleiSedsuiocinihide. dfhiscpobptionl iastimedetbotrd at B0 it of N-
disdimeithrdeortionifehanaied 16 4nessend hadeailu.is desQethn is
in 100 m| of EtOAc. The solutionis _ o
evaporated to dryness and the residue is dissolved in 100 m! of EtOAc. The solution is
extracted with water, dried over MgSO, and evaporated to dryness to provide the title

compound: ES-MS: 342.2, 344.2 (M+H)"; analytical HPLC: t,,= 5.70 minutes (Grad 2).

Example 75¢
4-(4-Nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

To a solution of 0.45 ml (4 mmol) of 4-fluoronitrobenze (Aldrich, Buchs, Switzerland) in 10 mi
of DMSO are added 1.12 g (6 mmol) of piperazine-1-carboxylic acid tert-butyl ester (Aldrich,
Buchs, Switzerland) and 1.1 g (8 mmol) of K,COs. The suspension is stirred for 1 h at 100
°C. After this time, 100 m! of AcOEt are added and the suspension is extracted with water.
The organic solution is dried over MgSO, and evaporated to dryness to provide the title
compound: ES-MS: 307.3 (M+H)"; analytical HPLC: t= 5.72 minutes (Grad 2).

Example 76
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-d ihydro-imidazo[4,5-

clquinolin-2-one



extracted with water, dried over MgSO4 and evaporated to dryness to
provid@dhetisle compound: ES-MS: 342.2, 344.2 (M+H)'; analyiigahbdbbdir2s
trey= 5.70 minutes (Grad 2). Example 73¢ -
4-(4-Nitro-phenyl)-piperazine-I-carboxylic acid tert-butyl ester To a solution of
0.45 ml (4 mmol) of 4-fluoronitrobenze (Aldrich, Buchs, Switzerland) in 10 ml
of DMSO are added 1.12 g (6 mmol) of piperazine-I-carboxylic acid tert-butyl

a@am@&ﬁ@m@u@r@?t&ma@taadd%b@gi #MA&Wilgénﬁﬁﬁéaﬁdg&gfromc acid.
spension IS r ] A - 1S5, Im_e mi o C are
e £ W A e s m e

dried over MgS0O4 and evaporatedEtQaQ{%geﬁ,s to provide the title compound:
ES-MS: 307.3 (M+H)"; analytical - trek= 5.72 minutes (Grad 2).

E(Gaaiptecrs-gigrazinldrolpipimerazienietor-pyiY 3 3neLaymdtpyrit3-dihy dro-
N-3-vi-1 3.0 J -imidazo[4, 5- c]quinolin-2-one WO 20061122806
@C&I’é/%t‘%)%%%m(%%? g7ﬂlé The title compound is obtained as described in

Eﬁagmwe J&r@_smw 3wyg&mﬁ@@§aeicoggkﬂt;b%tgaccagmged:7E?EM7§Q A dréthoxy-5-
+H):: analytic - s tet= 3. inute .Example
A AN LS R e TR R

MdEs-(fPReidA- zo [4, 5-¢] g u i no | i n-2-one The title compound is obtained

as described in Example 75 using 2-methoxy-5- pyridineboronic acid. Title
compound: ES-MS: 501.4 (M+H)';5@W§4PLC: t,e,= 3.76 minutes (Grad

T L R R
imitagsidrislayinalinetraRedescribed in Example 75 using

. -5-(4.45 5. te! hyl- digxaborolan-2-yl)-pyridine (Fronti
b S e e B Sy g 5
teiamethy btk Z2oxapereian S AP eydPRartipente 8-96intinoxyqagn, USA). Title

codipedrgt) EBmIstiBi4. 4 Al mipeneLio- 1y s 3sniiarametaylz).
phenyl]-1,3-dihydro-imidazo[4,5-c]quinolin-2-one

Example 79
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromethy!I-
phenyl]-1,3-dihydro-imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 73 using 2-methoxy-5-
pyridineboronic acid. Title compound: ES-MS: 549.2 (M+H)"; analytical HPLC: t.= 3.89
minutes (Grad 2).

Example 80
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromethyl-
phenyl]-1,3-dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained as described in Example 73 using 3-methoxy-5-
pyridineboronic acid. Title compound: ES-MS: 549.2 (M+H)"; analytical HPLC: t,,= 3.67
minutes (Grad 2).

Example 81



The title compound is obtained as described in Example 73 using
2yethepasopyridineboronic acid. Title compound: ES-MS: 249/2osid) 4725
analytical HPLC: t,et= 3.89 minutes (Grdd2). Example 80
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluorom
ethyl- phenyl]-1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title compound is
obtained as described in Example 73 using 3-methoxy-5- pyridineboronic
acz'et:Hlbbmpwnglt-ﬁ&MSnMﬂWMW&(MﬁHH@&W&h&nH@ﬁ 21@éthyl-1,3-

myu;gqn(’%{%%ﬁ)s-c qunpo? %_g\r/IO 211116/122806 PCT/EP21106/004725

ﬂhéZ maloegrﬁpe@ﬂ@etbybmﬁ@zlasl YRRy 18- (BxRRHe¥3PYIgig- 3:44%%&1& 5-

f}[ 153 dih dro idazo é u ing lin-2-one Thgtltle compoun
arl‘r?ear%rélcd &Ib iFER ?HB e § Wsing R dMEsy) - Sarﬁﬁ/YfmeHBF&m&ef 3.73
fa@@teﬂﬂi!aﬂﬁhpound ES-MS: 515.4 (M+H)'; analytical HPLC: t,,= 3.73

minutes (Grad 2). Example 82
1-[2-Chloro-4-(4-methyl- plperazm-f—’ﬁ%ﬁ%l] 8- (5 methoxy-pyridin-3-yl)-3-

|noI|n t|tIe C n
%%gﬁklégaéd@ﬁé?gwﬁ ﬁ xampl géﬁj O%VSP EC%JY R—f;-methyl-1,3-
ng&Fﬁéfﬁ&ﬂﬁ@Eé’]ﬁMibf&rﬁ@yl) pyrldlne Title compound ES-MS: 515.4
; ana tical HP C t,e,= 3.58 mutes (Grad 2), Example 83
ﬁ‘?sl_@h iz %ae?a%? T%ﬂ-ﬁﬁeqﬁﬁ‘} erﬂéﬂ‘lﬁ%"&ﬁngiéfﬁﬂng yrdesamig .55
tﬁiﬁﬁﬂé@éb{&[%ﬁ@mml@n@ﬂfheyﬂdm:orﬁ;ﬂeurmmgmanncﬁjsass;ieﬁjﬁbed(wm

dnXRaealePbaISINg DenzmRUERZIBRI® HHoronic acid HCI (Asymchem, Durham,
NC, USA). Title compound: ES-MS: 522.4 (M+H)'; analytical HPLC: tree=

3.70 minutes (Grad 2). Example 8£&&igith98B| -(4-pipe
razin-1-yl-3-trifluorometh Iy phen 2 -8-quinoli n-3-yl-1, 3-di hydro- imidazo[4,
15({:ﬁqpﬁ%ﬁ,puf%ﬁyn 1y phenyl}f -methyl- 8-qumoxahn-6-yl -1,3-dihydro-

imidazo[4,5-c]quinolin-2-one

The title compound is obtained as described in Example 75 using benzopyrazine-5-boronic
acid HCI (Asymchem, Durham, NC, USA). Title compound: ES-MS: 522.4 (M+H)"; analytical
HPLC: t= 3.70 minutes (Grad 2).

Example 84
3-Methy!-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 1 using 4-(4-amino-2-
trifluoromethyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester (Example 84a). Title
compound: Title compound: ES-MS: 555.0 (M+H)"; analytical HPLC: .= 3.86 minutes (Grad
2).

Example 84a

4-(4-Amino-2-trifluoromethyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester



The title compound is obtained as described in Example | using

43 aminazBectrifluoromethyl-phenyl)-piperazine-I-carboxylic acidiestdsumdr2s
ester (Example 84a). Title compound: Titee compound: ES-MS: 555.0
(M+H)'; analytical HPLC: t,et= 3.86 minutes (Grad 2). Example 84a
4-(4-Amino-2-trifluoromethyl-phenyl)-piperazine-I-carboxylic acid tert-butyl
ester WO 20061122806 PCT/EP2006/004725 -73 The title compound is

ﬂﬁ@“@&%&lﬂﬁﬁﬁ%@blﬁe@&'ﬂ@i@ri@%mﬂﬂﬂr@i@%gnﬁ"ﬂL{@rﬂ%eﬁhylhuoromethyl-
hen?%E] \perazine- -1- carbo>§lllc acid tert-butyl ester (Example 84b) as

REIRST R oRYi 8@&8[*@&.\/@%&%@%%@%% mpggel. Title
¢pseolrel FRindiSe §4624 1 P)) EraalyliealgdPLC: t= 4.95 minutes (Grad 2).
4-(4-Nitro-2-trifluoromethyl-phenylg-piperazine-l-carboxylic acid tert-butyl
ester The title compound is obtain bed in Example 75c using

Azﬂtmwo%wg% éagkg.om gbeerzaez?ne L g.,“"m;‘ft%{ R b8 ester

compou xamp

'F(é ﬂiwrméuﬁbaﬁrgmgfr@@%QY&mﬁﬂé@ B M%Bré yhd., §sm8yquﬂjoro-4 nitro-2-

uinolin-2-one The title compound is obtained as described in
AR R R o e
(M+H)'; analytical HPLC: t,ei= 3.61gpigiiipsgeGrad 2). Example 86
8-(6-Methoxy-pyridin-3-yl)-3-methyl-I-{4-piperazin-I
Wﬂﬁﬂum%w"phw?%ﬂt?oe&mf?hﬂgdam[ﬁgimHianigra arﬂﬁa'rbg
| tgined as described in Example 84 using 2-methoxy-5-
MJ{%(:?B ﬁ:i‘gg Qﬂtre compound: ES-MS: 535.4 (M+H)'; analytical HPLC:

ﬁﬁ@'gtll\%l Qﬁn&w%ﬁo@ﬂﬁ@d@s Eéﬁmi‘?&!@ §7Example 841us; g ? plyrldlnebo!['onlc acid.
ethox -3-yl)-3- yl-I- |perazm -yl-3-trifluorome pheny
%pmd) Ry %kgg g?% %) W%o?f?ﬁ isAld Phis e 8%%%8%%5?&?1% as
descrlbed in Example 84 using 3- '\@M 86(4,4,5,5- tetramethyl-[1,
3,2]dioxaborolan-2-yl)-pyridine. Title compound: ES-MS: 535.4 (M+H)";
SaltclietbalHBY Ciditre 1B FinethyU el {fdpachZih-1-yl-3-trifluoromethyl-phenyl)-1,3-

dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained as described in Example 84 using 2-methoxy-5-
pyridineboronic acid. Title compound: ES-MS: 535.4 (M+H)"; analytical HPLC: t.= 3.93
minutes (Grad 2).

Example 87
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyli)-1,3-
dihydro-imidazo[4,5-c]lquinolin-2-one

The title compound is obtained as described in Example 84 using 3-Methoxy-5-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine. Title compound: ES-MS: 5354 (M+H)"
analytical HPLC: t= 3.71 minutes (Grad 2).

Example 88
3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-8-quinoxalin-6-yI-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one



Example 88 3-Methyl-1
-(drppetazi’ed-yl-3-trifluoromethyl-phenyl)-8-quinoxalin-6-y 1-g¢3vdiyeh004725
imidazo[4,5-c]quinolin-2-one WO 2111184122806 PCT!EP20061004725 -74
The title compound is obtained as described in Example 84 using
benzopyrazine-5-boronic acid HCI. Title compound: ES-MS: 556.0 (M+H);
analytical HPLC: t,,,= 3.92 minutes (Grad 2). Example 89 1-[3-C h

T‘h@tiﬂe(f@r?g()jo'_é;]@ ii%;@ﬂwh@é_i Reragsdidey m‘]rFEQ&_HME!]BFma)ﬂé&ﬂb_lﬁgigtz&rlxe-s-boronic
in-3-yl-1,3- d i ro-i m.i d.2 -clauinolin2-one itle
ST s R b el el R e D 0o

Phenyl)-2,6-cis-dimethyl-piperazine-I-carboxylic acid tert-butyl ester (Example
89a) and 3- pyridineboronic acid and removal of the tert-butoxycarbonyl
protecting group in a similar mann@%%ggribed in _Example _59. Title
i%@%ﬁgﬁg@ﬁﬁ%ﬁe(wl_;uB&QQWHQ%-IB'E&?I']-5’-%‘.3&33&-%%‘%%%gﬁ-rﬁg-

dily -Mﬁ@%ﬂﬂb@rﬂ%éﬁ!}[}%@éis_—dimethyl-pi_peraz_inc_e-l-carboxylic acid
t&%}gﬁéﬁ%ﬁg@;{gﬁ %telgétai%g Fl)r%u g ﬁlgr%%tcﬁlﬂe ;Qm%lselrqII%rsigwngagp(%[aerﬁino-zchloro-
mqaybfﬂmmmwMMWM&bisadimﬂhwqﬂneralzme-lasiaru&xytimaicBﬁa) and 3-
ﬁ%&}hé&h&ﬁ%&c@%@@%@%)oﬂ il ?é?{G Im%d > %rg&‘m&g%%gr@/ldﬁ&p in a similar
analytica : t,e,= 3.35 mjnu rad 1), mple . , .
RS DREATRS B o R RO eI e by feseee! HPLC
tert2piftyninasesr(G88irhy (3.64 mmol) of
1-(2-ch|oro-4-nitro-phenyl)-3,5-cis-dimethyl-giperazine (Example 89c), 1.59 g

(7.29 mmol) Boc-anhydride (Flukas —witzerland) in 5 ml THE and 5.47
' atitfor 72 h Th tion
A A R £ LA AR B T A o

&¥fhbined organic layers are washed with 1 M aqueous HCI, with brine, dried
ver MgSO4, filtered and evaporated The residue is pu lfi?%j b?ﬂe;lsh , .
S R R A TR0 TR 1 S Ao T e R Aty
ﬁgﬁﬁ-}@@lﬁro-&nitro-phenyl)-2,6-cis-dimethyl-piperazine-1-carboxylic acid tert-butyl ester
(Example 89b). Title compound: ES-MS: 340 (M+H)"; analytical HPLC: t.= 3.35 minutes

(Grad 1).

Example 89b
4-(2-Chloro-4-nitro-phenyl)-2,6-cis-dimethyl-piperazine-1-carboxylic acid tert-butyl

ester

983 mg (3.64 mmol) of 1-(2-chloro-4-nitro-phenyl)-3,5-cis-dimethyl-piperazine (Example
89c), 1.59 g (7.29 mmol) Boc-anhydride (Fluka, Buchs, Switzerland) in 5 ml THF and 5.47 mi
(5.47 mmol) 1 M agueous K,COj; are stirred at rt for 72 h The reaction mixture is quenched
with brine and extracted with CH,Cl, (2x). The combined organic layers are washed with 1 M
aqueous HCI, with brine, dried over MgSOQ,, filtered and evaporated The residue is purified
by flash chromatography (CH,Cl,-MeOH 1:0 to 39:1) to give the title compound as a pinkish
solid. ES-MS: 370 (M+H)"; analytical HPLC: t= 4.73 minutes (Grad 1).

Example 89c

1-(2-Chloro-4-nitro-phenyl)-3,5-cis-dimethyl-piperazine



solid. ES-MS: 370 (M+H)"; analytical HPLC: t,e,=4.73 minutes (Grad 1).
Exsampbe/ B3své -(2-C h loro-4-n itro-phenyl)-3, 5-cis-dimethy |-piperazingoiivs
20061122806 PCT/EP2006/004725 -753.0 g (5.21 mmol) of
3,4-dichloronitrobenzene (Fluka, Buchs, Switzerland), 624 mg (5.47 mmol)
cis-2,6-dimethylpiperazine (Aldrich, Buchs, Switzerland) and 580 mg (5.73
mmol) triethylamine in 20 ml of EtOH are heated in a microwave oven at

1L3QE B0z 6 hrasI FBDL dfe FdmitidbR iRelignuRIXIBIENS VAREFRIRY 124 mg (5.47

ryness hen taken in EtOAc. The organig layers is ext d wit
e R A DT SRR BAdR i 2 oo
et it Extrhetdd Qlitare Peatsig B ynismstave ovien Btihed drited beand 180°C
MgSO2héltesetbramikevapasaiper dedl tyRsete ghvetkbe M@rﬁﬂrﬁmmdrﬁé &ganic
§ éll‘é\)/(}ga%?(“r%e'cg(?i g@%%b&h@ AR R Gb e aqusR R VLES (G ey
Wibrbarits-ang- IR &rH e {33 -WRiRA [t Rsing) | sigsLifvsTiMgSL1 fitered
afichyebporineddazdiheSsalyivatte ni2-anepdine tideagenopostid. iE SIMBINED MaH)";
S |'kﬂfamﬂﬂ@ﬁﬁﬂﬁ%m%ﬁcﬁé&mme 89 using 3- quinolineboronic acid

and removal of the tert-butoxycarbonyl protecting group in a similar manner

as described in Example 59. Title gxappesl ES-MS: 549 (M+H)'; analytical
HPLC: t,e,= 2.60 minutes (Grad 1). Example 91
1-[3CsectAqis-8thylipiggbrdknivarazipphginphSwpiledpe SrplyBidini B -8 3Ldidy
dIaidLiidiageifs, B-agd Sl NgoNe The title compound is obtained in a
similar manner as described in Example 1 using 3-

Tt ditte ¢dvetind- piperaiadliy - piveay|aatiner (Ze ReexareabnMap dwestiay 3-
i REoPa Ry ridinebrrosit,aqids Tile SempRNRLG %%.Eé% 3(%'41-?:‘_"3 in a similar

analytical HPLC: t,et= 2.24 minutes (Grad 1). Exam ﬁ?}‘i .

TE- p4-2eRG1RA i BXP AR B oHER ATRANEth iSB MR ROR {MHA < 1agalyical HPLC:
thydr60 imdeéeo(Gradcjguinolin-2-one The title compound is obtained in a

similar manner as described in Example | using 3- '
chloro-4-(4-ethyl-piperazin-1-yl)-pfanaaidt (Zerenex, Greater Manchester,
‘P—E)-émgrgh-(methyl-piperazin-1 -yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-

imidazo[4,5-c]jquinolin-2-one

The title compound is obtained in a similar manner as described in Example 1 using 3-
chloro-4-(4-ethyl-piperazin-1-yl)-phenylamine (Zerenex, Greater Manchester, UK) and 3-
pyridineboronic acid. Title compound: ES-MS: 499 (M+H)"; analytical HPLC: t.= 2.24

minutes (Grad 1).

Example 92
1-[3-Chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yi-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one

The titte compound is obtained in a similar manner as described in Example 1 using 3-
chloro-4-(4-ethyl-piperazin-1-yl)-phenylamine (Zerenex, Greater Manchester, UK) and 3-
quinolineboronic acid. Title compound: ES-MS: 549 (M+H)"; analytical HPLC: t.= 2.58

minutes (Grad 1).

Example 93



quinolineboronic acid. Title compound: ES-MS: 549 (M+H)'; analytical HPLC:
t, &t 206312m3sutes (Grad 1). Example 93 WO 211116/12280@CT/EP2006/004725
PCT!EP20061004725 -76 1-[3-C hloro-48(4-isopropyl-pi perazi
n-1-yl)-phenyl]-3-methyl-8-pyridi n-3-y I-1,3-di hyd ro-
imidazo[4,5-c]quinolin-2-one The title compound is obtained in a similar
manner as described in Example | using 3-

amw&mﬁwbpmﬁamzlnw)yﬂmfaﬂﬁmﬁ?ﬁnéﬁmmak&gaﬁai@il_d,s-dihydro-
ﬁg%nql#eé)qromc ﬁgl_g. Title compound: ES-MS: 513 (M+H)'; analytical

rer= I NG (Grad 1). Example 93a 3-C h

Teeoi AdnaRiaRy i iriRe h-¥DshNePYh AR RR LB SPTARSHRRLIS 1 using 3-
tained in a similar manner as described in Example Ile using 1-(2- o

% S G- IR RS M R R A R prs BRI BE A% N AR HIR) §88)3-Pitfigineboronic acid.

TerpourdnE ESABS 251 (NHH), caaialiggc IPHELG: 22 i A utes (Grad

1). Example 93b | -(2-C h loro-4-n itro-phe nyl)-4-isopropyl-piperazine The

titte compound is obtained in a similar manner as described in Example 89c

using N- isopropylpiperazine (Aldré' h, BLIICBZ’ Switzerland). Title compound:
ES-MS: 284 (M+H)'; analytical H ; =2.76 minutes (Grad 1). Example

943“[&36Q-(4—isopro yl-piperazin-1-yl)-phenylamine o )
hloro-4-(4-1sopropyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-y1-1,3-dihy

ThretiimidazajdnicleptainaolinnaZioner s iikleasaraousd is BRiANEd éuging 1-(2-

j i in Example_| usi 5 . ) .
LR e BHE T S, T, compgpg o 25
(-Hhinamlierbrf-Gdier 1188 BHMIBD(B@IES-MS: 563 (M+H)": analytical
HPLC: tret= 2.68 minutes (Grad 19:. gxatinglgb%
1-[4-(cis-3,5-Dimethyl-piperazin-I-yﬁ-—%ﬁ-ﬁuommethyl-phenyl]-3-methy_|-8-pyri
W&-&Mbrlaﬁ:ﬁiﬂ%ﬂéﬁ?%&@%%{fﬁ\éig%&‘%@”e The title compound is

es

obtained in a similar manner as cribed in Example | using 4-(4-
TamNitte-zmniﬂumndmembgdirmeinyé)sﬁ?ﬁmisadﬁmhquﬁgﬁr@ina{xa&fﬂem&Lm'h@ N-
BBy keRieh fxRimie SRak 2R SmidineRRIonis BSIR AnEd SRR AL LT gy

tert-butoxgcarbon)él Protectlng
analytical HPLC: te="2.76 minutes (Grad 1).

Example 94
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yI-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one
The title compound is obtained in a similar manner as described in Example 1 using 3-

chloro-4-(4-isopropyl-piperazin-1-yl)-phenylamine (Example 93a) and 3-quinolineboronic
acid. Title compound: ES-MS: 563 (M+H)": analytical HPLC: t,= 2.68 minutes (Grad 1).

Example 95
1-[4-(cis-3,5-Dimethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-3-methy|-8-pyridin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained in a similar manner as described in Example 1 using 4-(4-
amino-2-trifluoromethyl-phenyl)-2,6-cis-dimethyl-piperazine-1-carboxylic acid tert-butyl ester

(Example 95a) and 3-pyridineboronic acid and removal of the tert-butoxycarbonyl protecting



WO 2006/122806 PCTIEP2006/004725 -77 group in a similar manner as
dosgHhrA Ikbexample 59. Title compound: ES-MS: 533 (M+Hpe1anahiicak2s
HPLC: t,et= 2.37 minutes (Grad 1). Example 95a
4-(4-Amino-2-trifluoromethyl-phenyl)-2,6-cis-dimethyl-piperazine-1-carboxylic
acid tert-butyl ester The title compound is obtained in a similar manner as
described in Example le starting with

wwsaﬁtréﬂwﬂmeggy&dg@ﬁw&) TP EeH RIS YL RIBREBEIE o RO vy,
ester Exam le 95b Tltle compound: ES-MS: 374 (M+H)';

ter't -but k\'éL
)}f’%f & t%ty §"f’§‘ W{Grad 1). Example 95b
cis-2,6-Dimethyl-4-(4-nitro-2- trlflu ﬁgén,yg%penyl) piperazine-I-carboxylic

acid tert- butyl ester The title com ained in a similar manner as

dlesainad-DtHNABIRSNI-BHYG 2)81d)s-dimethyl-piperazine- 1-carboxyl|c acid
é?u?yr ethyl -1-(4-nitro-2-trifluoromethyl-phenyl)-piperazine (Example
le compound ES-MS: 404 (M+H)'; analytical HPLC: t,et=4.76

mmt@%&ﬁ gn@rsm 82 s rﬁaR\éfF‘Sé'BésHbAe&‘tH%%Mme 1e sta]rtlng with

rometh he Irr%g iperazine The title compound is obtained in a simila

ekl i ?ﬁﬁ@%ﬁ% 45 @r%[mhg'pwaﬁ"&ézcmmhyﬁﬁrsergaﬂrw
g richxaBaten 95BWwiTzide | aoipama2 B 16: 53 Hitrdbetzo tnfhticde HRIdich,= 3.79
rRHGHRS, §yggz1s;rland) Title compound: ES-MS: 304 (M+H)'; analytical HPLC:
t,et= 2. 89 minutes (Grad 1). Example 96
1-[4-(cis-3,5-Dimethyl-piperazin-1gaxmdgréfegy omethyl-phenyl]-3-methyl-8-qui
nolin-3- yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one The title compound is
GrahBimathysitrifaritienirafisresshbeohienEkainglezivsihgatidxylic acid tert-
rilingstqtrifluoromethyl-phenyl)-2,6-cis-dimethyl-piperazine-1-carboxylic acid
tert-butyl ester (Example 95a) and 3-quinolineboronic acid and removal of
Tihre tibet dnmogyedris orbpbipeotétting D 2a064r122 866cRET /in Q0RO BYR2&arting

wifi w@gimawglar(mm@rmgmmﬁ%@smtszﬁ% TS ARMPRYR: Tige

ES-MS: 5
compound: I?g l(/IS 404 (M+H)"; analytical HPLC: te= 4.76 minutes (Grad 1).

Example 95¢
cis-3,5-Dimethyl-1-(4-nitro-2-trifluoromethyl-phenyl)-piperazine
The title compound is obtained in a similar manner as described in Example 18b starting
with  cis-2,6-dimethylpiperazine  (Aldrich, Buchs, Switzerland) and  2-fluoro-5-

nitrobenzotrifluoride (Aldrich, Buchs, Switzerland). Title compound: ES-MS: 304 (M+H)":;
analytical HPLC: t= 2.89 minutes (Grad 1).

Example 96
1-[4-(cis-3,5-Dimethyl-piperazin-1 -yl)-3-trifluoromethyl-phenyl]-3-methyi-8-quinolin-3-
yI-1,3-dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained in a similar manner as described in Example 1 using 4-(4-
amino-2-trifluoromethyl-phenyl)-2,6-cis-dimethyl-piperazine-1-carboxylic acid tert-butyl ester

(Example 95a) and 3-quinolineboronic acid and removal of the tert-butoxycarbonyl protecting



analytical HPLC: t,et= 2.71 minutes (Grad 1). Example 97

1o (o thybqeiperazi n-1-y PCT/EP2006/004725
[)-3-trifluoromethyl-phenyl]-3-methyl-8-py8din-3-y1-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one The title compound is obtained in a
similar manner as described in Example | using 4-(4-
ethyl-piperazin-1-yl)-3-trifluoromethyl-phenylamine (Example 97a) and

gy idinehRiaicard@tad iR GRRPAUNGNTER-BSTAS 3dMsa - analiicaks (v+H)';
HP,LtC: PﬁL:L&.:?S:rBi%utes né?ra 13. xample 97a

%?I-E?ny -plp'ef%izin’-l-W- i u6r8 ethyl-phenylamine The title compound
is obtained in a similar manner as ggggiigdsn Example 95alc using N-
ethylpiperazine (Aldrich, Buchs, Switzerland). Title compound: ES-MS: 274
NM-E tianpliyiécal in A LD)- 3raifiud imatmutphe(y (REL ity A HB-3-y1-1,3-

A[4(4- -pinerazi ok s3-trifluoromethyl-phenyl]-3-methyl-8-qu inol i
i PRk ey e

y1-1,3- azo Z?,"3~}(?(:]qu inolin-2-one The title compound is
nkﬁafame_eoma;&m&?bwt i e Qﬁ]ﬁslrihr\?qulr%gmlgohu%?g)gé;ﬁﬂre 1 using 4-(4-

-piperazin-1-yl)-3-trifluoromethyl-phenylamine (Example 97a) and .
P R G o A UREE S RFEE DP9 aBidapboroni
34| Ttleream@rdinkinctss GIdbl4h) Exeatyptal39PLC: t.= 2.38 minutes (Grad 1).

1-[4-(4-Ethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-3-methyl-8-pyridin-3-y 1-
1,3- di hyd ro-imidazo[4,5-c]q ui nme,ﬁeﬁe The title compound is obtained

N ASil: eh 39.983¢iked in Example | using 4-(4-
13@%@3‘/%%&%%#??%egi{?ﬁsg%r%gﬁ@%wgnﬁar%me (Example 99a) and
'ﬁTng(l:@ Wm&qs @gidtmxiilg @ogiqmau H%Ee?‘&é?é?ﬁr%éwmﬁém%@% using N-
: tret= 2.45 minutes (Grag 1). Example 99a 4-(4-isopropyl-pi pe razi —
iy IR IO 20081 92800 ESMS. 4 ety
aoatiEbHBo6/des 226! ovinutEsd @itks dbmpound is obtained in a similar manner

as described in Example 95a/c using N- isopropylpiperazine (Aldrich, Buchs,
Switzerland). Title compound: ES-M+H)'; analytical HPLC: t,el=

Red-(aRiNYies Gt Ly 2Rl Fethyi-pheny1)-3-methyl-8-quinolin-3-yi-1,3-

dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained in a similar manner as described in Example 1 using 4-(4-

ethyl-piperazin-1-yl)-3-trifluoromethyl-phenylamine (Example 97a) and 3-quinolineboronic

acid. Title compound: ES-MS: 583 (M+H)"; analytical HPLC: t.,= 2.73 minutes (Grad 1).
Example 99

1-[4-(4-Ethyl-piperazin-1 -yl)-3-trifluoromethy!-phenyl]-3-methyl-8-pyridin-3-yi-1,3-

dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained in a similar manner as described in Example 1 using 4-(4-

isopropyl-piperazin-1-yl)-3-trifluoromethyl-phenylamine (Example 99a) and 3-pyridineboronic

acid. Title compound: ES-MS: 547 (M+H)"; analytical HPLC: t.= 2.45 minutes (Grad 1).
Example 99a

4-(4-Isopropyl-piperazin-1-yl)-3-trifluoromethyl-phenylamine



1-[4-(4-Ethyl-piperazi n-1-y 1)-3-trifluoromethyl-phenyl]-3-methyl-8-qui
Ne¥ip-9d6yl1dasds dihyd ro-im i dazo[4, 5-c]q uinol in-2-one The titagetposachs
obtained in a similar manner as describ&@ in Example 1 using 4-(4-
isopropyl-piperazin-1-yl)-3-trifluoromethyl-phenylamine (Example 99a) and 3-
quinolineboronic acid. Title compound: ES-MS: 597 (M+H)'; analytical HPLC:
tret= 2.82 minutes (Grad 1). Example 101

ﬁTMﬂF@Ebﬁ\ﬂ@:Hdpigf&i&ﬁlnﬂedﬂn@’&%ﬂaSM&%K%érd@HWQéBQFth&EXQHI&@W N-

dro- im id azo[4, 5- e The titl pound is obtai
TR RPN DB RSl 1%, HCE rhcs A (M+H)
?(MUIHQ?IME&%,@w&ﬂérram)%ﬁﬁmt{m@ 4,5,5-Tetramethyl-

[1,3,2]dioxaboroIan-2-y|)-pyridin-2-¥l!-giﬁerazine-l-carboxylic acid tert-butyl
ester (CB Research & Developm stle USA) and removal of the

t
e R s S A e N b S TR
QW'MW&@?&Q&B}"E&M@&OZ
th idi - - t 3-trifl th | dro-
3 gciﬂr%é Tpuﬁu;nn onemee T2 co?nnré%l#uoro 5285 %ngf%% L@‘é’mg 44
'?ﬁaméﬁasem1béh%'@@mm@vltmﬁ@'@mnﬂuordmnylamI|n%9€‘¥lukaand 3-

Risensesdniernd) B dsmeshoxy s mgdingbaapie.agihyk@NGaster. 1= 2.82
Mortece@b K). Title compound: ES-MS: 451 (M+H)*; analytical HPLC:
T'nfl ° éa minutes (Grad 1). Example 103

8-(6-Methoxy-pyridin-3-yl)-3- methgk;“(g drifg4oromethyl-phenyl)-1,3-di hydro-
im idazo[4,5-cjqu inolin-2-one W 06 PCT!EP2006/004725 -80

Ihuettitipsc(BpRotradinsioftpiraiini3 Fisimitatrimasroatetytipheribpd h dikpdnple |

line (Fluka, Buchs, Switzerland) and
o2 Byl
! -gé%zopygazmqé%own%%ud hydrochloride (Asychem, Durham, USA). Title

THRMINE Wi do i iB: dbiAr{Bd-1hih; swimdy tisahnEPisCadseibed 1o EXmMERS {Qch 2-
trlf?uoromrQRy?amPne (Fluka, Buchs, Switzerland) and 4-[5-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)-pyridin-2-yl]-piperazine-1-carboxylic acid tert-butyl ester (CB
Research & Development, New Castle, USA) and removal of the tert-butoxycarbonyl
protecting group in a similar manner as described in Example §9. Title compound: ES-MS:
505 (M+H)"; analytical HPLC: t= 2.47 minutes (Grad 1).

Example 102
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one

The title compound is obtained in a similar manner as described in Example 1 using 2-
trifluoromethylaniline (Fluka, Buchs, Switzerland) and 2-methoxy-5-pyridineboronic acid
(Lancaster, Morecambe, UK). Title compound: ES-MS: 451 (M+H)"; analytical HPLC: t,=
3.28 minutes (Grad 1).

Example 103
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(3-trifluoromethyl-phenyl)-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one



1-(3-Chloro-4-imidazol-1-yl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imida
ZQlb S05laMiRelin-2-one The title compound is obtained in a SpRYAPRRINGY25
as described in Example 1 using 3- chlogg-4-imidazol-1-yl-phenylamine
(Example 104a) and 3-pyridineboronic acid. Title compound: ES-MS: 453
(M+H)'; analytical HPLC: t,et= 2.09 minutes (Grad 1). Example 104a
3-Chloro-4-imidazol-1-yl-phenylamine The title compound is obtained in a

ﬁ@'&ﬁ@@aﬂﬂ&ﬁrﬁﬁg%@ém&ﬁj i FXAmRe e S0 4 in Exanrwﬁle 1 L(l:]SIng 2-

-(2-chloro-4-nitro-phenyl)-1H-imidazole (Example 104 ). Title compoun

‘E%’Wei@fdawﬁH)(F%aiytfé%nﬁpL@V feriangdy mutésbaa%aevf@)z Es&wmfe acid
HyGdchc(2eCWerchdmifborplrenylBA) Hritkidargleuhd §$52%:mroMH)*; analytical

rAcieh bgogymmg;?@pagﬁlyka Buchs, Switzerland), 532 mg (7.81 mmol)
|m|dazole (Aldrich, Buchs, Switzerland) and 1.35 g (10.4 mmol) Hiinig's base

in 4 ml of DMA are heated in a mgxaipléctogen at 180C for 1 h 40 min. The
reaction mixture is quenched with sat. aqueous NaHCO3 and extracted with
EDBR epst-imidazezhid-riyrsrd kS -eibii8-pil tidimB -welid olibyNe-H ORI ZEH) 5-
oy ksine2 died over MgSO4, filtered and evaporated. The residue is

purified by flash chromatography on silica gel (CH2CI2-MeOH 1:0 to 93:7) to
Trevitde tchetitleddsnpaainddain ansoilild SaMBe22¢ dbbcribd); 'anlammla HRlstoy 3-

dhidro- -tfjrﬂdgi'é] F@%‘Hng—x@%réoﬁéuéf %ﬂloé ﬁn boro 4!c acid. Title

dazol- 1 : - -8 qU| n of in-3 ro-im i azo
C@f&ﬂﬂ% 16‘/1 WisaEPET 2219?)5)'3?!(?&1@?‘3'331 The title

compound is obtalned in a similar, Eianner,as described in Example | using 3-
chloro-4-imidazol-1-yl-phenylami 104a) and 3-quinolineboronic

BClofdtieiRRANUNA- Shanyigmal3 (M+H)' analytical HPLC: tret= 2.44

minutes (Grad 1). Example 106 2-Methyl-2-[4-(3-methyl-8-q u inol
Tihe3iYg-othimxoiBotitdineht dni idiaito] h&rofn@isrissicribkd in Example 1e starting with
1Y&-P,h%ﬂ¥u m@m%y&1%m&% @mgl)ﬁﬁb) Tstle compound: ES-MS: 194

4-(3-methyl-2-0xo-8-quinolin-3-yl-2,3-dihydro-
(% r’p'e, %aly lcaf HPLC: t}:,— 1.84 mmﬂtes (Grad 1 3/ 4

Example 104b
1-(2-Chloro-4-nitro-phenyl)-1H-imidazole

. 1.0 g (5.21 mmol) of 3,4-dichloronitrobenzene (Fluka, Buchs, Switzerland), 532 mg (7.81
mmol) imidazole (Aldrich, Buchs, Switzerland) and 1.35 g (10.4 mmol) Hinig’s base in 4 ml
of DMA are heated in a microwave oven at 180°C for 1 h 40 min. The reaction mixture is
quenched with sat. aqueous NaHCO; and extracted with EtOAc (2x). The organic layers is
washed with sat. aqueous NaHCO; (3x), with brine, dried over MgSO,, filtered and
evaporated. The residue is purified by flash chromatography on silica gel (CH,Cl,-MeOH 1:0
to 93:7) to provide the title compound as an oil. ES-MS: 224 (M + H)"; analytical HPLC: t,e=
2.11 minutes (Grad 1).

Example 105
1-(3-Chloro-4-imidazol-1-yl-phenyl)-3-methyl-8-quinolin-3-yl-1 ,3-dihydro-imidazo[4,5-

clquinolin-2-one



imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile (Example 7) and 95 mg
(CazBsbipot)sLawesson reagent (Fluka, Buchs, Switzerland)pidrle@bhedo04725
dioxane are heated at 100C for 96 h. Tlge reaction mixture is quenched with
sat. aqueous NaHCO3 and extracted with CH2CI2 (2x). The organic layers
are washed with sat. aqueous NaHCO3, dried over Na2S04, filtered and
evaporated. The residue is purified by preparative HPLC to provide the title

off-whi lid. ES-MS: (M + H).: analytical HPLC: tret=
@%%%ﬁ%ﬁ(@é‘ é%%&%}(ggfn%% @Mﬁiaﬂiﬁg M dé_sQribeg Y tf':%(ampﬁe ‘F using 3-
hlIesthimidazel3-yhabepiarinen dExanneidf4aly  apdoxoaginatineerepismacid.  Title
deapelhd-Eauincis-duyliphanyticarapian -l Zhawilesoatpgund is

obtained in a similar manner as described in Example 1 using 2-

methyl-4-pyridylboronic acid (Asyiexdmpie M@fham, USA). Title compound:
ES-MS: 434 (M+H)'": analytical HPLC: tret= 2.44 minutes (Grad 1). Example
sty 2-pACpsHY FRgiRdw Ay tBloasnyi s dhutgrnistas 4 hpRein-1-
wh-phesgdapdopiaiiilenocl i n-8-y 1)-pyridine-2-ca rbonitrile The title compound
IS obtained in a similar manner as described in Example | using 2-
1QPan81G- (49428 5 -tEtFaeh ety |- 2 IetibrafdtonatpbyperRimangtifoftie?, 3-dihydro-
iDicienldic-dagasin WSHphEile-paspipotie: ESaMTe 445.andM 6b!) mngnatyteal mmol)
- tref= inu rad: I 9.2-[4-(4-Am i n0:3-
I S S ot B S IOy SR for o6
hy THe RN Bixbs i HepTeteMit Fehryenss MFRGiPeRNd extracted with CH;CI,
(2x§47He (drgaeithiayyrd @re ywashéaoyidr saet byl ox okgHGDE alited oler Na,SO,, filtered
%@&Mé%ﬂﬁ@%%ﬁﬁggm%'6'%&3&?&%‘%@@%’&3%@8&%&'& fle compound
Example 109a) in 1.1 WO 11116/1 2806 PCT/EP2006/004725 -82- ml TFA
SR ES MR 5D 380oHie8! FIPHe eadi TR £96 1)

purified by preparative HPLC to pggyiﬂgé%}itle compound as an off-white
solid. ES-MS: 485 (M + H)'; anal ' tree= 2.86 minutes (Grad 1).

Emamyle-Deametii4-(d-NaHypxyianza2-oxo-2,3-dihydro-imidazo[4,5-
keI BraxerE-duinolineaevi-2.3-di hydro-

mi azo'f4, - ]‘()qumegln'3 -gfﬁp'nenyl}-2-methyl-propionitrile 1QO mg (0.198
TREMAR @brrdolt G IorRiRaa &y kZamXOnSshiP QUNg¥lived- ¥ Aple 1 using 2-
methyl-4-pyridylboronic acid (Asymchem, Durham, USA). Title compound: ES-MS: 434
(M+H)"; analytical HPLC: t= 2.44 minutes (Grad 1).

Example 108
5-{1-[4-(Cyano-dimethyl-methyl)-phenyl]-3-methyl-2-0x0-2,3-dihydro-1H-imidazo[4,5-
c]quinolin-8-yl}-pyridine-2-carbonitrile

The title compound is obtained in a similar manner as described in Example 1 using 2-
cyano-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine  (Frontier Scientific, Logan,
USA). Title compound: ES-MS: 445.5 (M+H)"; analytical HPLC: t.= 4.42 minutes (Grad 2).

Example 109
2-[4-(4-Amino-3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-2-methyl-propionitrile

110 mg (0.182 mmol) of 2-{4-[4-(4-methoxy-benzylamino)-3-methyl-2-oxo-8-quinolin-3-yl-
2,3-dihydro-imidazol[4,5-cjquinolin-1-yl}-phenyl}-2-methyl-propionitrile (Example 109a) in 1.1



imidazo[4,5-c]quinolin-1-yl)-phenyl]-2-methyl-propionitrile (Example 109b), 27
mg §QiéB233mol) sodium tert-butanolate, 11 mg (0.02 mmol)pBifAPeraslord 725
catalyst and 33 mg (0.238 mmol) 4-metgmxybenzylamine in 0.4 ml degassed
toluene under argon are heated at 100C for 22 h. The reaction mixture is
qguenched with sat. aqgueous NaHCO3 and extracted with CH2CI2 (2x). The
organic layers are washed with sat. aqueous NaHCO3, dried over Na2S04,
filterachandinuaneraier e RLpVdke s BleccRMPAURRLAS A FSHASRTANG SRty by
pES -M %LM'(-'_ Hg an %Zthal HPLC: 'get 3.29 minutes (Grad 1). Example
1[6%3 ve o provide the title compound as an off-white solid. ES-MS: 485 (M'+ H)";
Pglrticritibro RmiedaynPubs® (8rgdinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quino
lin-1 -yl)- phenyl]-2-methyl-propionitrile 1 g (2.06 mmol) of
2-methyl-2-[4-(3-methyl-2-0x0-5- -3-yi-2,3- d|hydro-

- itjle (E 09¢) and 948 mg
bR B RPN TR el
W@@WWB’HB‘WH&PP'UM%%HW‘P@MIUH%MMre is heated at

OC for 1 The reactign uenched with sat. aquegus

H@@S z@ SggxtracTe WII? 2? (i?f)gg R R S Pl 'Qva%éc? Hrwigiro-
l@&a@ﬁﬁémmdmom Abeng]-riezio\eroNafigio4 (Fimret: amdBbyapdravgd (278
rveydadhe %H?ﬁ&tglﬁ@mmmgd (2 M%oﬁ%(%bﬁ&'éwﬂ'%ﬁh'@@% 0.238

minutes ra

”ﬂ'ﬁét‘ﬁ"]— PR SRS gx%@( ﬁ-%sqs n t8IP?1”L% \PST SUgR,arp hpted at 100°C
f?da?z?om Tabé]dﬁﬂcﬁ'ennm'Itw’-pjhGWHbﬁﬁbﬁiﬁhﬂaﬂeﬂh@uﬂé\l@dﬁﬁand fxtracted with
m@mmd)imaes&ﬁyﬁimméﬁmeﬁwimd ntExqmple Ndsioe 2dfePBover Na,S0,,

0-im idazo[4 uino
e % s T SRR s e
*ad)d. af‘ﬁ|é“€ hpoimbeESDinsRs (Frad Hy; analytical HPLC: fret= 3.14
minutes (Grad 1). WO 211116/12E2806 FQEQFBPZHO 611104725 -83
Example 109d =xamp'e 129
z&:{%&rfimﬁemtwo%qlﬁma r@layamm%m&‘iﬂ%mﬁher&x%

I -pro onltrl le2g (4.7 mmol) of
r%kﬁ%%g B'[ﬂ@\ 191%,x0-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
1ph5ny(5 geMetdrprapioniirila (Fxam gnlé} 191353 (? %J? %)}31 yl_l%S-dlhydro-

-chlorogerbenzom acid in 90°'ml of H2C are stirre
IPSREABHORIHRETT [vdsRer v oRiopt gy fo@gPle 109¢) and 948 mg (6.18 mmol)
POCI; in 25 ml of toluene are heated at 100°C for 5 h. Are added 948 mg (6.18 mmol) POClI,

and the reaction mixture is heated at 100°C for 15.5 h. The reaction mixture is quenched
with sat. aqueous NaHCO; and extracted with CH,Cl, (2x). The organic layers is washed
with sat. aqueous NaHCQ;, brine, dried over Na,SO,, filtered and evaporated to provide the
crude title compound. ES-MS: 504 (M + H)"; analytical HPLC: t,= 3.56 minutes (Grad 1).

Example 109c
2-Methyl-2-[4-(3-methyl-2-oxo-5-oxy-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-
1-yl)-phenyl}-propionitrile
The title compound is obtained in a similar manner as described in Example 1 using 2-{4-(8-
bromo-3-methyl-2-oxo-5-oxy-2,3-dihydro-imidazo[4,5-c]quinolin-1 -yh)-phenyl]-2-methy!-
propionitrile (Example 109d) and 3-quinolineboronic acid. Title compound: ES-MS: 486 M+
H)"; analytical HPLC: t= 3.14 minutes (Grad 1).



Na2CO3 and brine, dried over Na2S0O4, filtered and evaporated. The solid is
trifeaipe itheihyl acetate to provide the crude title compounde&aEMvs861725
339 (M + H)', Br pattern; analytical HPLgZ 1,et= 3.47 minutes (Grad 1).
Example 110

1-[4-(3-Methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-ph
enyl]- cyc to p ropa n eca rbon itri | e The title compound is obtained in a

similar manner as described in E@yﬁ:;ﬁ %1%§Ing 1-(4-
amino-phenyl)-cyclopropanecarb ple 110a) and
ﬁwysmmhermm -bille s R amty B- i £ bR (3G in8RAYHERbhenyI]-2-

eki ” Z'mlnutes (Grad 2). Example 110a
i { Yiifidis erhyl) -cyclopropanecarbonitrile 750 mg (4 mmol) of

A gl(wasn%xslan@wmm%%am,ﬁéw@alaﬂparw.%%mkpf ?qumﬁ#‘&ﬂﬂ?'yl
H%re stlrred in resence of 0.86 ml (4 mmoi iph en hosphoryl azide' (DP

RIRA“BIRRY %%%V%&%ﬁw's %@ A4 e W%Mﬁe'aﬁo@sem acid
iih OA\rel afiEEED, 48:relirr mimtdhr DPPhaneh &igd mik{Renimel}tide thiyarotaequeous

b@e@@@%rﬂ@%ﬁﬂ@”dFEHtHVéH%Ié%lgf?df%rgégn@é\?é%%fbdﬂi‘ﬁer @aﬁ'gnmmse.a ethyl
a&FéJgE rated to dryness and then is taken in EtOAc_and washed with

SO NI5LesLHAR L SBPRYAR TP PRE é&ﬁd%*‘séﬂbaﬁ.{taaﬂsv ﬁaéhr"ca'

Hiflrematodiphing@s 28 WeOH 99:1). The purified compound is treated in 5
ml 4 M HCI in dioxane at rt for 2 h. The crude deprotected product is purified

by flash chromatography (CH2CIE%2BBI8YE:2). The product is triturated in

I tlcal = 3.68 mi s (Gr
g@@ﬂﬁ?’%% Y Sﬁﬁgm cyclo&%%fl’l')'ger?%gfc acﬂfmlﬂbg'é’i?im%ﬂ
W@WEFPZOGS?OBWFZS'G 84 To 2 g (12.4 mmol) of 4-(cyanomethyl)benzoic acid

1,2-dibromoethane

Ubi hem Eastle b K% nd 10.9 ml (124 mmol
TR R SRS AL B O PR TR Ra b Bt oo 16
aQ@n@ﬂmf‘-w'&aym@(@nmmbmgy(ﬁmhylamnﬁamuami chpyidisab&Omicl 8cM. Title

compBaMs ROE: heraption.BNxture: s stifredoyerRiglkaErkang then is
acidified at pH 1-2 with 6 M aqueous HCI and is extracted with EtOAc. The

organic layer is washed with H2CEx@xplntit@yaporated to dryness. The solid
is triturated in MeOH to provide the crude title compound. ES-MS: 186 (M -
TH§-Amingsrhemiryeloperranacr hriitele (Grad 2).

750 mg (4 mmol) of 4-(1-cyano-cyclopropyl)-benzoic acid (Example 110b) in 20 ml of tert-
butanol are stirred in presence of 0.86 mi (4 mmol) diphenylphosphory! azide (DPPA, Fluka,
Buchs, Switzerland) and 0.59 ml (4 mmol) triethylamine at 95°C for 3 h. Are added 0.43 mi
(2 mmol) DPPA and 0.29 m! (2 mmol) triethylamine and the reaction mikture is stirred at
95°C for 30 min. The reaction mixture is evaporated to dryness and then is taken in EtOAc
and washed with H,O, dried over Na,SO,, filtered and evaporated. The solid is separated by
flash chromatography (CH,Cl,-MeOH 99:1). The purified compound is treated in 5 ml 4 M
HCl in dioxane at rt for 2 h. The crude deprotected product is purified by flash
chromatography (CH,Cl,-MeOH 98:2). The product is triturated in MeOH to give the title
compound. Analytical HPLC: t.= 3.68 minutes (Grad 2).

Example 110b

4-(1-Cyano-cyclopropyl)-benzoic acid



Example 111

1o @dietiiygl 2-0x0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5- ¢lauieins boyhz$
henyl]- cyclopro panecarbon itri le The tifle_ compound is obtained in a similar
manner as described in Example 1 using 1-(4-
amino-phenyl)-cyclopropanecarbonitrile (Example 110a) and
3-quinolineboronic acid. Title compound: ES-MS: 468 (M+H)'; analytical

PLC:tel=4 | S 2 mple . .
B S T e AT B (e, Eastin, Ur0 apd 0.0 mi
(Réfiroma) | g HEPRPMASRFe B r P dife CHERIRTIEZPHRNE 6 RO UhE iwitraikedPath
dre aaStiedar saanioar dsidesgrigecnmbixaszigtdetisiaghoum chloride in 50 ml 8 M

ino- N=cvec i C

T e gt AR g o 12
withaf it apraore HGbend BenliptlessWir &2 EXarmpsianioL gye s @ashed with H,0
(bloremd-Edapathyd i peregsn Fhe \Wtahenyil3téa- maeta ok 1pypriide-Brey/ crude title
1)-3- Ly 3. di -l 4.5- nolin-2- The ti pound is
Cgﬁgﬁal@@)aéssl &éb?i%%% I&(’:%%Pf[é'c %%%%‘-‘rn%‘t’%c?ﬁ'?- ?sp@%ﬁnoejgoronic
acid. Title compound: ES-MS: 515k 1amalytical HPLC: t,et= 3.83
minutes (Grad 2). Example 114
1H43-EM s hyd42 {@dxnr8ihyinpilbeidz i, B-dihypdrerintjdi o4 fe thouingiymid Hr BppigBA] -

AP patiediitvdieiydazol4,5-clquinolin-2-one The title compound is
obtained as described in Example 65 using 3-methoxy-5-(4,4,5,5-

Tietr aneeibiybd.d@ islioxtabetian- 2ivi)aymdiner hileesonppoun@xtbpld 3. dsidy 51-(4-

a%ﬁﬁﬁ@@%%%@%@%g%%m '2%5’%%‘&851 (65892 FXAPRIR A3 Qeia. Title
cPMPAT Rt S AME- ARSI Bipetaginicaly P pRehyT) 431 Avdinyies GirsbXalin-6-yI-1,3

-dihydro- imidazo[4,5-c]quinolin-Z-QPaemTpeeﬂge compound is obtained as
described in Example 65 using G-mwztﬁsyrazmeboronic acid hydrochloride.

1@%&;{3%%%JS?ﬁMﬁé%ﬁ?-s%%ﬁﬁﬁ-@&@%@%h%b%f&foﬁt,%Qc]Hﬂ%ﬁﬁ-1-

yll-phenyl}-cyclopropanecarbonitrile

The title compound is obtained in a similar manner as described in Example 1 using 1-(4-
amino-phenyl)-cyclopropanecarbonitrile (Example 110a) and 2-methoxy-5-pyridineboronic
acid. Title compound: ES-MS: 448.5 (M+H)"; analytical HPLC: t= 4.42 minutes (Grad 2).

Example 113
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 65 using 2-methoxy-5-
pyridineboronic acid. Title compound: ES-MS: 515 (M+H)"; analytical HPLC: t,= 3.83
minutes (Grad 2).

Example 114
1-[3-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-methyl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 65 using 3-methoxy-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title compound: ES-MS: 515.5 (M+H)";
analytical HPLC: t,= 3.60 minutes (Grad 2).

Example 115



Example 116

1D chpreggpiperazin-1-yl-phenyl)-8-(2-methoxy-pyrimidin-pyh P i3,
3- di hyd ro-imidazo[4,5-c]qu i noli n-2-gge. The title compound is obtained as
described in Example 75 using 2-methoxy-5- pyrimidineboronic acid (Frontier
Scientific, Logan, USA). Title compound: ES-MS: 502 (M+H)'; analytical
HPLC: t,et= 2.40 minutes (Grad 1). Example 117 1-(3-C h loro-4-pi perazi

- e -3-methyl-8-nvrimidi n:5-Vl-1.3-dihydro-imidazol4.5- .
e B e R R AT et it
iRy el poraauinelitndAreacid (Frontier Scientific, Logan, USA). Title
mmm@ueaﬁp&ﬁd@a%ﬁ\é&/ﬂd&é@mwmaﬁma@ﬁg%@%ﬁ%@mic
1)..Example 118_. . . . . Cy o=
B o e sompoing ESHSS SR BN A A e -
RYFES {[PidA20[4,5-c]quinolin-2-one The title compound is obtained as

described in Example 75 using 2-3?colin§-4‘-gsoronic acid. Title compound:
ES-MS: 485 (M+H)"; analytical H —t,et=2-14 minutes (Grad 1). Example

11 1loro<4- "'-._'.1 -__:- ~ R T S I W PES
e,

eteimidazefa, s=elqyinalini?#2Eone The title compound is obtained in a

Bimiite coamoendis dettndzbasidesortvaple Bhupiag Rusing 2-methoxy-5-
. -pvridi i i val-Qf the tert- C
(d@irloﬁt”éﬁc?tin%gégr%g%lgi'r? S Lo B T SR o2

+r'F|Sbﬁ?ﬂthE§-Nﬂ1G329=(KA¢Q—5‘E”&F?§IWE%ﬂ WPLC: tret= 2.66 minutes (Grad

1). Example 120 WO 211116/122%99#?;4 21106/004725 -86-
1-[3-Ch|oro-4-(cis-3,5-dimethyl-pip‘€razﬁ)'r1—§- -yN)-phenyl]-8-(5-methoxy-pyridin-3

1y B-Chisietl-Yibdrazifl-i twgﬁawlpstﬂaaq[ﬂsﬁw}iﬁmmguﬂs%m ol o4, 5-

ompound is obtained in a similar manner as described in Example 89 using
9‘#1&%3(995'-?4,4,5,5-tetramethyl-1,3,2-dioxaborolan-z-yl)pyridine and
Tresio aloofrpientbi oblaiogy earereyibpectecangpis 36 psima Similaidnaboreniasicid
(FesrEPsdntrxamgid 2B A)ithitle compound: ES-MS: 472 (M+H)": analytical HPLC: t,=
2.26 minutes (Grad 1).

Example 118
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-(2-methyl-pyridin-4-yl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 75 using 2-picoline-4-boronic acid.
Title compound: ES-MS: 485 (M+H)"; analytical HPLC: t= 2.14 minutes (Grad 1).

Example 119

1-[3-Chloro-4-(cis-3,5-dimethyl-piperazin-1-yl)-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-
methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained in a similar manner as described in Example 89 using 2-
methoxy-5-pyridineboronic acid and removal of the tert-butoxycarbony! protecting group in a
similar manner as described in Example 59. Title compound: ES-MS: 529 (M+H)"; analytical
HPLC: te= 2.66 minutes (Grad 1).

Example 120



compound: ES-MS: 529 (M+H)"; analytical HPLC: t,et= 2.40 minutes (Grad

Liwbxaiipiesd@l 1-[4-(cis-3, 5-D imethyl-p i pe PCT/EP2006/004725
razin-1-yl)-3-trifluoromethyl-phenyl]-8-(6ggeth oxy-pyridin-3-
yl)-3-methyl-l,3-dihydro-imidazo[4,5-c]quinolin-2-one The title compound is
obtained in a similar manner as described in Example | using 4-(4-
amino-2-trifluoromethyl-phenyl)-2,6-cis-dimethyl-piperazine-I-carboxylic acid

d d
e S e R e -

meﬁaﬂﬁdr#rh%m@w[ﬁre]eémgmrﬂw@s MS: 563 (M+H)'"; analytical
TRk wﬁp&r?@.msatanﬂéc{ﬁr@@hrﬁhaﬁxame}ea&a&énwe&qséwmm#ne'3-

L S PO 3B e ML TEheb e
M@amcbmﬂ migtridintanienering tedaribetnier Exdesplivddisifyammpde 59. Title

et meshitrhe dindiSacisedinetbyl-RiRprasiRedripiboxylic acid
tert-butyl ester (Example 95a) and

3-methoxy-5-(4,4,5,5-tetramethyl- EX3w@ggok2bhorolan-2-yl)pyridine and
removal of the tert- butoxycarboni/j protecting group in a similar manner as

LEst5iB 3P iR U s zindb W binsBlusao methwiep hoary - fmeshemytiidin-3-
WRLGetity-2, SAimiariam (Eag4,5) c I me2lase 8-(2-Methoxy-pyrimidi
n-5-yl)-3-methyl-1-(4-piperazi n-1-yl-3-trifluoromethyl-phenyl)-1,3- dihydro-im
Thaztp BERpurbInh obiainedrinetiklmitas mponerdeis diseiibed inddewspfibgdising 4-(4-
dﬁ%ﬁﬁé@iﬂfﬁﬂrHﬁ%%ﬁ&ﬁ?@&%ﬁ%ﬂd’g{L&éﬂiﬂab@Féal‘zl‘?r?&'ﬂca—rlg&ﬂg%wR‘Fltubutyl ester
analytical e minu rad

RS 50 Al SR e 508 B0 8 P At pgorycarbony
m@t%tp\grampluylafﬁtmﬁhrdrmmh%phmmceupﬁmmia SQyWnteaﬂlntmy:dmd ES-MS:

5p3idazelt. analgiipaliptZane Ihe Hiie.eRMBeYng is obtained as described in
Example 84 using 5-pyrimidineboronic acid. Title compound: ES-MS: 506

(M+H)"; analytical HPLC: t,et= 3.6Bxammie22Grad 2). Example 125

1-[4-(cis-3,5-Dimethyl-piperazin-1-yl)-3-trifluoromethyl-phenyI]-8-(5-methoxy-pyridin-3-
yl)-3-methyli-1,3-dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained in a similar manner as described in Example 1 using 4-(4-
amino-2-trifluoromethyl-phenyl)-2,6-cis-dimethyl-piperazine-1-carboxylic acid tert-butyl ester
(Example 95a) and 3-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine and
removal of the tert-butoxycarbonyl protecting group in a similar manner as described in

Example 59. Title compound: ES-MS: 563 (M+H)"; analytical HPLC: t,«= 2.50 minutes (Grad
1).
Example 123

8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1-(4-piperazin-1 -yl-3-trifluoromethyl-phenyi)-1,3-

dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained as described in Example 84 using 2-methoxy-5-
pyridineboronic acid. Title compound: ES-MS: 536.5 (M+H)"; analytical HPLC: t.= 3.78
minutes (Grad 2).

Example 124



5-[3-Methyl-2-ox0-1-(4-pi perazin-I-yl-3-trifluoromethyl-phenyl)-2,3-dihydro-1
Hwigheazobkod-c]q u i nol i n-8-yl]-pyridine-2-ca rbon itrile Theditleampeing
is obtained as described in Example 84 gising 2-cyano-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title compound: ES-MS: 530.6
(M+H)'; analytical HPLC: t,et= 3.89 minutes (Grad 2). Example 126
3-Methyl-8-(2-methyl-pyridin-4-yl)-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl
Jetngt AL IR UPERZ Ry Al A PR T AR BRI Sty aro-
thyl-4-pyridylboronic acid.

obtained as described in Example 84 using 2-me
Mt hpSIMENRRISN8 19 (M+H)'; analytical HPLC: t,et= 3.63 minutes
'f%r_%%i%%nzwlzr)éa%? |]§ _otjilgl 7&%;%3%% ﬁ%{?ﬁ%‘éﬁ%ﬁ%@\ryg 33:1_ rtps?rﬁg%-layrimidineboronic acid.
HitleyensreHieh otV G802 anaty titabHRICe bnTpbbm thisutsist4fied As
described in Example 84 using 3,4- dimethox!yphenylboronic acid (Aldrich,
Buchs, Switzerland). Title compoufitt: : 564 (M+H)'; analytical HPLC:

LR eraae DAllgite e - -2 3-dihydro-1H-
3%eté%-8-pyridin£@@%f%%lﬁ,%rliﬁafz%ﬁ?ﬁ%tﬂﬁh53?3%%’&-6" I 3-di

I3z Q2GR e b L B8 FREPRIEESMpound is obtained as
Tesitroethiso tndinpliealnasiag destyiBed i &a@biyl63-using 2-cyano-5-(4,4,5,5-

b e TN R S

amaligiaFd- £ty 3B MingeMERYI 2 henylami ne WO 2006/122806

PCTIEP2006/004725 -88 The titI%xcaonr]n gl,ll éi is obtained in a similar manner

as Example 71a using 1-fluoro-4- =2- oromethyl-benzene (Aldrich,

el BERAADD Ak A-1iazalS(EMHA . YRR SFoeRRAN e dyijer 3.
(ﬁg}r@)ound' ES-MS: 229 (M+H)'; analytical HPLC: t,e,= 4.14 minutes (Grad

)?élmﬁgzﬁ@&c]quin lin-2-one
TheMigehgdrBequindGH i Bayiett 64-fe2ritiedan Gixbyied BiflusngraetikstiybReryybly b dratiic
2aidIfftle compound: ES-MS: 519 (M+H)"; analytical HPLC: te= 3.63 minutes (Grad 2).

Example 127
8-(3,4-Dimethoxy-phenyl)-3-methyl-1-(4-piperazin-1-yl-3-trifiuoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 84 using 3,4-
dimethoxyphenylboronic acid (Aldrich, Buchs, Switzerland). Title compound: ES-MS: 564
(M+H)"; analytical HPLC: t= 2.68 minutes (Grad 1).

Example 128
3-Methy!-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-yl-3-trifluioromethyl-phenyl)-1,3-dihydro-
imidazo{4,5-clquinolin-2-one
The title compound is obtained as described in Example 1 using 4-[1,2,4]triazol-1-yl-3-
trifluoromethylphenylamine (Example 128a). Title compound: ES-MS: 488 (M+H)"; analytical
HPLC: te= 3.72 minutes (Grad 2).

Example 128a

4-[1,2,4]Triazol-1-yl-3-trifluoromethyl-phenylamine



imidazo[4,5-c]quinolin-2-one The title compound is obtained as described in
Exampie k2gsising 3-quinolineboronic acid. Title compound:pe$ad®osda725
(M+H)'; analytical HPLC: tre,= 4.03 mingges (Grad 2). Example 130
8-(6-Methoxy-pyridin-3-yl)-3-methyl-I -(4-[1,2,4]triazol-1-yl-3-trifluoromethy
I-phenyl)- 1, 3-dihydro-imidazo[4,5-clquinolin-2-one The title
compound is obtained as described in Example 128 using 2-methoxy-5-

ﬂyélme%emmmg@mmgdqe@mgﬂmﬁw% EAGNLAAL AR B ro-2-

trel= 4.25 minutes (Grad 2). Exam
BRI PRI ?Héﬂ%yéJW(ZTianlﬁﬂﬁio? HyrzotfifiEiykanRata-ph
Sy priar@difiyel cormidad o BAstRBEg qlit+-B) o e diieditkPcompeunth iminutes
taiped as described in Example 128 using 3-methoxy-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title compound: ES-MS: 518
(M+H)'; analytical HPLC: tre,= 3.&xanipiga4Grad 2). Example 132
5-[3-Methyl-2-0x0-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-2,3-dihydro
IVpthihSussapAin-y biditd 1l 2.418i52 by -vil-di tnifluotemsthyi-plemyi- tielihy dro-

.ﬁﬁmew&mhtainad_aﬁedescribed in Example 128 using

cyano 5 tramethyl-1 3 2- dloxaborolan 2-yl)pyridine. Title
@8%@%&% ‘15\}?50%? 6@1 ?ff” Beldf maPpIB{ €8 yRg Fringiprherotis Ags

thje Emm@lgg Mf@eﬂS&dM+H) analytical HPLC: t,= 4.03 minutes (Grad 2).

oro-pyridin-3-yl)-3-methyl-l-(4-[1,2E4]triazo|-I-él-3-trifluoromethyl-pheny )-1,3-
dihydro-imidazo[4,5-c]quinolin-2- 6/122806 PCT!EP2006/004725

E—%@-lﬁ&%éﬁkﬁ &QEHI?P&‘ Qﬂniﬁgéﬁg?&?ﬁﬁl nge Eﬁ”’f?d‘ﬁé%e q?henyl)

2-fluoro-5-pyridineboro clien |f|c ogan
e%ﬂﬁ&ﬁfﬂj"ﬂgamg %GBIHWPH'}“Z&?WytlcaI HPLC: t,et= 4.19 minutes (Grad
2k Emmbm&@:&d&aﬁ@mem@xmewtdEﬁxﬁp&élmmﬁ@d ethoxy-5-
rffalsBordieasli-ti JOOIAR iR BT A SHET LRZ 2L
minutes (Grad 2).

Example 131
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazol-1 -yl-3-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 128 using 3-methoxy-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title compound: ES-MS: 518 (M+H)":; analytical
HPLC: te= 3.85 minutes (Grad 2).

Example 132
5-[3-Methyl-2-oxo-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-2,3-dihydro-1H-
imidazo[4,5-c]quinolin-8-yl]-pyridine-2-carbonitrile '

The title compound is obtained as described in Example 128 using 2-cyano-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title compound: ES-MS: 513.6 (M+H)":
analytical HPLC: te= 4.21 minutes (Grad 2).

Example 133
8-(6-Fluoro-pyridin-3-yl)-3-methyi-1-(4-[1,2,4]triazol-1 -yl-3-trifluoromethyl-phenyl)-1,3-

dihydro-imidazo[4,5-c]quinolin-2-one



The title compound is obtained as described in Example 128 using

2 welnethexgs3- pyridineboronic acid (Lancaster, Morecambgctp20bik@ 4725
compound: ES-MS: 548.6 (M+H)'; analgical HPLC: t,et= 4.54 minutes (Grad
2). Example 135 3-Methyl-8-pyrim idi
n-5-yl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-pheny I)-1,3-dihyd ro-
imidazo[4, 5-c]q u i noli n-2-one The title compound is obtained as described

REHRBBIE daR UStiarDy Joidinabosanisagite 12 %Qﬁg_gﬂ%&‘g ?&rm%boron.c

489.6 (M+H)"; analytical HPLC: t,et= 3.93 minutes (Gra

letiz(_mlﬁg Iﬁpﬁfllﬁ iefqas. ngn{éqﬁﬁompound ES-MS: 506 (M+H)"; analytlcal
HEA-(L 2,4 |#i142 obidutds3 @ifld@yomethyl-phenyl)- 1,3-dihydro-im
idazo[4,5-c]quinolin-2-one The title compound is obtained as described in
Example 128 using 2-methoxy-5- E#ﬁﬁﬁh@ldéﬁ)nic acid. Title compound:

M+H) alH 412 tes,(Grad 2 |
e T i ot
pqulwqmmmmmn@mm pi2epnel)-1,3-dihydro-im idazo[4,5-c]qui
TR PRI ilecsanaandisphtpingd Qeﬁé‘d'é’&ﬁg'ﬂ Eéﬁﬁ@ﬂlex}%B

4-d idineb id S fic, L
Bt A ey iy fﬁéﬁg%%@@inﬁs“ﬁfgo HE0E
G HELGirhgte 438 minutes (Grad 2).

3-Methyl-1-(4-pyrazol-1-yl-3- trlfluoromethyl-Ehenyl)-8-pyridin-3-yl-1,3-dihydro
- imidazo[4,5-c]quinolin-2-one W 2806 PCT/EP21106/1104725

| In Ex e 1u
e
ipvapelidrriclaginedn2emavi+H)'; analytical HPLC: t,et= 3.92 minutes (Grad
T2k fExadopleladr chiBykazed- aeybrﬁaéﬁfihlgs@msfélywhgﬂylmﬂﬁuoﬁmmic acid.
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pyrazole (Fluka, Buchs, Example 136

8-(2-Methoxy-pyrimidin-5-yl)-3-methyi-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one

The title compound is obtained as described in Example 128 using 2-methoxy-5-
pyridineboronic acid. Title compound: ES-MS: 519 (M+H)"; analytical HPLC: t= 4.12
minutes (Grad 2).

Example 137
8-(2,4-Dimethoxy-pyrimidin-5-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-
phenyl)-1,3-dihydro-imidazof4,5-c]quinolin-2-one
The title compound is obtained as described in Example 128 using 2,4-dimethoxy-5-
pyridineboronic acid (Frontier Scientific, Logan, USA). Title compound: ES-MS: 549 (M+H)";
analytical HPLC: t= 4.19 minutes (Grad 2).

Example 138

3-Methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-8-pyridin-3-yl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one



Switzerland). Title compound: ES-MS: 228 (M+H)*; analytical HPLC: t,et=
410 minLtesidGrad 2). Example 139 3-Methyl-I -(4-py PCT/EP2006/004725
razol-1-yl-3-trifluoromethyl-phenyl)-8-q wpolin-3-y1-1,3-di hyd ro-
imidazo[4,5-c]quinolin-2-one The title compound is obtained as described in
Example 138 using 3-quinolineboronic acid. Title compound: ES-MS: 537
(M+H){; analytical HPLC: t,et= 4.29 minutes (Grad 2). Example 140

ﬁéﬁ%%mwunar@saxﬁ a/éhmség%éa%@yg %-1—¥Lﬁﬁt]ufgw£§mtgy§phenyl)

-1,3- dihydro-imidazo[4,5-c]quinolin-2-one T tlt e co Is obtained as
‘8@%‘&’85@&% Fﬁs@&%ﬁm@ﬁm&é%ﬁ&i@%mﬁ%éwﬁn i#84dM+itieanalytical
lePhdp aLnd. ES+GteS 1@ e 2H)*; analytical HPLC: tret= 4.57 minutes (Grad

2). Example 141 8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1
-yl-3-trifluoromethyl-phenyl)-1,3- dkgapletidazo[4,5-c]quinolin-2-one The

é e corg d is obtained as described in Example 138 using
e %y Q’(&'ﬂ'ﬁ??&%ﬁ%@fﬁ%ﬂ H3RYioxaborolan-2-yl)pyridine. Title
Gentipe oot pEHMSBaivied/q B pimélaatydioadr kFGmpetZ14. 03inginditesd Graito-2-

PSSR aé%éné?(p%hclpr@uéﬁkl SlEiRz Rl L ﬁg%%.\élgﬁ%@yéhg pyrid i

%ﬂ%gﬁ%‘ﬂ%gm dro- imid #n I%gumolln 2-one

&/BG9T7PEUNg 1 E M%t EoiMpBlnandisRL B Gt s hifdP Rtpher
(&sadelcribed in Example | starting with
3-chloro-4-[1,2,4]triazol-1-yl-phenylamine (Example 142a). Title compound:
ES-MS: 454 (M+H)'; analytical Héé@ﬂ-’ée—% 28 minutes (Grad 1). Example

@%ﬂuﬁ- PRI ‘A}l[Jr rﬁrﬂwi%%'r& r% 3 I The {f 'P %‘ﬁr'bd o

tained in a’simi anner as arf
imidareithSlauinpiedpéund: ES-MS: 195 (M+H) : analytlcal HPLC: t.et=
T2t entoipsui&iasbiained as described in Example 138 using 3-quinolineboronic acid.

Title compound: ES-MS: 537 (M+H)"; analytical HPLC: t= 4.29 minutes (Grad 2).

Example 140
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 138 using 2-methoxy-5-
pyridineboronic acid. Title compound: ES-MS: 517 (M+H)"; analytical HPLC: tu= 4.57
minutes (Grad 2).

Example 141
8-(5-Methoxy-pyridin-3-yl)-3-methyl-1-(4-pyrazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 138 using 3-methoxy-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine. Title compound: ES-MS: 517 (M+H)"; analytical
HPLC: t.= 4.07 minutes (Grad 2).

Example 142
1-(3-Chloro-4-[1,2,4]triazol-1-yl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one



Example 143

1D ehipreddl,2,4]triazol-1-yl-phenyl)-3-methyl-8-quinolin-3pyltlgB260bM6lDs
im idazo [4,5-c]qui noli n-2-one The title gpmpound is obtained in a similar
manner as described in Example 142 starting with 3-quinolineboronic acid.
Title compound: ES-MS: 504 (M+H)'; analytical HPLC: tret= 2.67 minutes

(Grad 1). Example 144

Hnalmidarabdy SaiflermetoninP e bRy g Rk 3’§t’§|j@gdr ith
o-imi dazo£4 5-c]quinolin-2-one The title compound is obtained as descri

Rl 4. tlsiRg o IsyrRbEIYR(InE. dmaBIRIR ddRALpHEIR ISATIRBYISK ARSOMS: 454
(M) Fitky oot HiRLEID;.E -3 Snid@@s(\d+ad)'T)analytical HPLC: tret= 3.54
minutes (Grad 2). Example 144a 4-Imidazol-1-yl-3-trifl uo

romethyl-phenylamine The title cde@@@#1#2abtained in a similar manner as
Ecamplet[32upsingimidpgniayBtneompound: EIS-MS: 228 (M+H)';

vtical HPLC: tt= 3.73 minutes.(Grad 2). Example 145 1-(4-1 .
o o S ot P st PR AMpth e
Y bR rERp GindlisreompeenthESiSc dPaEih ieortinse RIS bst ARStimutes
&xaample 144 using 3-quinolineboronic acid. Title compound: ES-MS: 537
(M+H)'; analytical HPLC: tret= 3.83 minutes (Grad 2). Example 146 WO
211116/122806 PCT/EP2006/004E2&mptR-1834-Im

14@z0hbryl-Ary B uprPathyy |-pha) R EPn R oR%-99)1-1,3-dihy dro-

.n-3- I§3-meth |-1.3- dihydro-imidazo[4, 5-c]quinolin-2-one The title

'gb'ﬁ% Ll‘*‘lﬁ'ﬂot%?gméaﬁgedescribed in Example 144 using 2-methoxy-5-
Pwridiacbomnicddeichtditks dompoilacn ErBdvS: Eeser{bdd lih) Eaamabydicak iRty with

gD IR IRS RS SRS -M87 504 (M+H)": analytical HPLC: t= 2.67
1- 4-Im@?zol-l-yl-B-trlfluoromethyl-phenyl)-8-( -methoxy-pyrld|n-3-yl)'-§-meth

T/V-1 f§§ |ﬁ39d1r)o-imidazo[4,5-c]qu inolin-2-one

Example 144
1-(4-Imidazol-1-yl-3-trifluoromethyl-phenyl)-3-methyi-8-pyridin-3-yI-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 1 using 4-pyrazol-1-yl-3-
trifluoromethyl-phenylamine (Example 144a). Title compound: ES-MS: 487 (M+H)"; analytical
HPLC: te= 3.54 minutes (Grad 2).

Example 144a

4-Imidazol-1-yl-3-trifluoromethyl-phenylamine
The title compound is obtained in a similar manner as Example 138a using imidazole. Title
compound: ES-MS: 228 (M+H)"; analytical HPLC: t= 3.73 minutes (Grad 2).

Example 145
1-(4-Imidazol-1-yl-3-trifluoromethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one
The title compound is obtained as described in Example 144 using 3-quinolineboronic acid.
Title compound: ES-MS: 537 (M+H)"; analytical HPLC: t.= 3.83 minutes (Grad 2).

Example 146



The title compound is obtained as described in Example 144 using
3ametheasdod,4,5,5- tetramethyl- 1,3,2-dioxaborolan-2-yl)pysicine2ddt@04725
compound: ES-MS: 517 (M+H)"; analytigal- HPLC: tre1= 3.64 minutes (Grad

2). Example 148
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-l-ylmethyl-phenyl)-1,3-dihydro-imida
z0[4,5- c]quinolin-2-one The title compound is obtained in a similar manner

! )- -3- - -
e S e

‘E@'ﬂﬁ%’"ﬂ?&zﬂw 1ayinalificzPPPLC: tre,= 2.13 minutes (Grad 1). Example
TvBileddin2odhbriasotalnytnaethaddabednid axampld Mestilicng empabio is-

mple 1 ith
e A S S R el DS e 2ty
'T?Btfﬁ/l(ﬁﬁd "dnalytlcal HPLC: t,,= minutes (Grad 2). Example 148b

1-(4-Nitro-benzyl)-1 H-[1,2 4]tr|azcge 1. Olg 4&763 mmol) of 4-nitrobenzyl

bromide (Fluka, Buchs, Switzerla (11.6 mmol) of 1,2,4-triazole
h(‘ﬁ:i'@'QQ%LMGNMQTQU‘@M@UWMWW-aluddbéeﬂl)e:i(melﬂul-1 3-

m@mwa@m.m.mmngmz are stirred at rt for 1.5 h. The
eac%on mlxtu Eé%{enched with, sat. a gueous NaHCO3 and extracted with

|E°{’2%’“ N8 A AFRCHPE AL EIRIBRGi 4 HABY Frag Boer MG LS 4:
tmtemﬂhaha%Mmanwlsnkaewmwee@mrmwm@Mmmtwmalynca|

HEe2¢12-MeDhidtied terk8:d) to provide the title compound as a pale yellow
solid. ES-MS: 205 (M + H)'; analytical HPLC: tre,= 2.54 minutes (Grad 1).

WO 20061122806 PCT/EP2006/(0drae- 88 Example 149 3-Methyl-8-qu i

mlemy’wl ridnvla-g1Alaacd dpvimetvRignyshe JMY?ER '.%aﬁ%?o? 5

clquinolin-2-one The title compound is obtained as described in Example 14
cﬁ%?ﬂ@‘%"hﬁl%ﬁneboronlc acid. Title compound: ES-MS: 484 (M+H)';

P minute: Grad E mp .
R e B e oo RS Btz
44[,152 4]Triazol-1-ylmethyl-phenylamine (Example 148a). Tltle compound: ES-MS: 434
(M+H)"; analytical HPLC: t= 2.13 minutes (Grad 1).

Example 148a
4-[1,2,4]Triazol-1 -y'Imethyl-phenylamine
The title compound is obtained in a similar manner as described in Example 1e starting with
1-(4-nitro-benzyl)-1H-[1,2,4]triazole (Example 148b). Title compound: ES-MS: 175 (M+H)";
analytical HPLC: t= minutes (Grad 2).

Example 148b
1-(4-Nitro-benzyl)-1H-[1,2,4]triazole

1.0 g (4.63 mmol) of 4-nitrobenzyl bromide (Fluka, Buchs, Switzerland), 799 mg (11.6 mmol)
of 1,2,4-triazole and 0.692 mL (4.63 mmol) of 1,5-diazabicyclo[5.4.0}-5-undecene (Fluka,
Buchs, Switzerland) in 10 ml of CH,Cl, are stirred at rt for 1.5 h. The reaction mixture is
quenched with sat. aqueous NaHCO; and extracted with CH,Cl, (2x). The organic layers are
washed with brine, dried over MgSO,, filtered and evaporated. The residue is purified by
flash chromatography (CH,Cl,-MeOH 49:1 to 19:1) to provide the title compound as a pale
yellow solid. ES-MS: 205 (M + H)"; analytical HPLC: t,,= 2.54 minutes (Grad 1).



c]quinolin-2-one The title compound is obtained in a similar manner as
dessrbrd imbsxample | starting with 4-imidazol-1-ylmethyl-phenylamingos725
(Example 150a). Title compound: ES-Mgg 433 (M+H)'; analytical HPLC: t,et=
1.96 minutes (Grad 1). Example 150a 4-Imidazo I-1-ylmethyl-phenylam i ne
The title compound is obtained in a similar manner as described in Example
147a/b starting with imidazole. Title compound: ES-MS: 174 (M+H)';
analytical HPLC: t,et= minutes (Ggad 2}, Ep@mple 151
1-(4-Imidazol-1-ylmethyl-phenyl)-3-methyl=8-quinolin-3-yl-1,3-dihydro-imidazo
JAatiiosLq@iidith Qra-The-tile, MemapermyincbjRineshpy-dsembacbiimidazol4,5-
Eﬁl le }50 using 3-quinolineboronic acid. Title compound: ES-MS: 483
ana y?cal HPLC: t,et= 2.33 minutes (Grad 1). Example 152 The

f@%@%ﬂﬂ&)ﬁ@ﬁ@%lﬁ?ﬂ@ a6ideaghseare @%@%%%F@@mm&b@yﬂ@;m

1 foIIown:ggt Eandar reactlon conditions in analogy to or accordin

am& HRSt s WRott B TS ARRYERYN - Tolaene SdiBRidstia e i
2-methyl-2-[4-(3-methyl-2-oxo-8-pyfidif4-ykeg, 3-dihydro-
imidazo[4,5-c]quinolin-1-yl) phenyq%;l'pro ionitrile salt; 152-2)
14(4I'Bmg?\7é§dlﬁ5 thyiphenyl)-3-methyl-8-pyridin-3-yl- -1 ,3-dihydro-imidazo[4,5-
Jquiathiyl-2-4Ae3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-
imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile salt; WO 2006/122806
The g Penoend 4y 25taiged 1is 2- SimilaT phaenersesfdaisriwid in Example 1 starting with
@m‘tﬁf&h&[ﬁéﬁmmmw@ﬁs%ﬂ Zigediand&nd: ES-MS: 433 (M+H)';

aﬁt%j?[i‘p?éflgu'”%?dn.mé% gng/d) 5)I’Op|0ﬂ|tl’l|e salt; 152-4)

enesulfofiic a

2-methyl-2-[4-(3-methyl-2-0x0-8-giQ Bib%d@ 3-dihydro-

imidazo[4,5-c]quinolin-1-yl)-phenyl[-propionitrile salt; 152-5)
4 VTSR 5BRE BYIABHRAA-2-[4-(3-methyl-2-0x0-8-quinoxalin-6-y1-2,3-

Tehdn st campabarnd [4 St e thiol in simyibF pheemgl gar dpsoritisdersBiarhp2-647a/b starting

Wi GRS RBIEAGund: ES-Ms: 174 %VHH . gnalytical HPLC: t.= minutes (Grad 2).
2-ethyl-2-[4-(3-methyl-2-ox0-8-pyridin- ,3-diRydro-

imidazo[4,5-c]quinolin-1-yl)-phenyéxbuipykonsitile salt; 152-7)
4-Toluenesulfonic acid

1594tmjilaz ok 1y methy-pherplsi qustbr8iyimRtin iy did-dihydro-imidazo[4,5-
c]quinolin-2-one

The title compound is obtained as described in Example 150 using 3-quinolineboronic acid.
Title compound: ES-MS: 483 (M+H)"; analytical HPLC: t= 2.33 minutes (Grad 1).

Example 152
The following 4-toluenesulfonic acid salts are prepared in a stoichiometric ratio of 1:1

following standard reaction conditions in analogy to or according to methods that are known
in the art:

152-1) 4-Toluenesulfonic acid 2-methyl-2-[4-(3-methyl-2-ox0-8-pyridin-4-yl-2, 3-dihydro-
imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile salt;

162-2) 4-Toluenesulfonic acid 2-methyl-2-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2, 3-dihydro-
imidazo[4,5-c]quinolin-1-yl)-phenyi]-propionitrile salt;



imidazo[4,5-c]quinolin-1-yl)-phenyl]-butyronitrile salt; 152-8)
hieluppesuipnic acid PCT/EP2006/004725
1-[3-fluoro-4-(2-oxo-pyrrolidin-1-yl)-pheryg]-3-methyl-8-
pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-9)
4-Toluenesulfonic acid
1-[3-fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl-8-

Binplin- 34yi'o1u§rfé§1)ff$rr9c'H@Q%%@T@%'M@Iﬁypﬁ‘%&ag qERIh%-y1-2 3-dihydro-

4-Toluenesulfonic acid

3-methyl- (2B E R PGl AA LN S B Ry PR RIHALS -y 1-
1634lihy droTiohiden/HoBickid ol BybR s BI-2iyd-F-oliesiestioRis diidro-

3-methyl-jkl4a6212%0:RkHRNAIR- )11556% BvlaRstAR Q- 3-
gzlg -dih dlro |m|da 4,5- cﬁ uinolin-Z2-one salt; 152- 12) 4-Toluenesulfonic
1acl 1 %E)

t‘f’}‘ﬁ%‘{ 6 AN AL hiRr-& auinoxalin-6-y-2,3-
methyl- 8 -PpvidiieriBrgib29 B dilajmiiociimittal efdeBydlquipiotiitri-eale salt; 152-13)
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152-14
methyl- 81{:]“u oli 4§¥J8uinofj'h¥d phne)rl] yﬁZbu[tﬁrgnﬁl uin tI|n one salt; 15 )
4-Toluenés( on

1@2{-1)[[),5 (QT,Q{ggﬁgﬁyﬁgmgcmrﬁﬁlywrgemgtaﬂx&&quinolin-3—yl-2,3-dihydro-
pyridin-34 y&haaao@ifwdr@ﬂmimarm[ﬂpﬁeﬂﬂpml@iengrweaﬁalt]152 15) o

510l methaoxy-et min -
1§a|§0lljlﬁn§ 3418%% P(')clmldajé[ﬁ c]q |no n Bon'g'%aﬁyfil-g?é }iéfj“m m{,||§
4-Toluen®¥iitiBricy bﬁﬂ@bﬁﬁ’éwmlﬁﬁ%ﬁﬁmﬁ%@mﬁém 3-yl-1,3-dihydro-
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1 -(2-ethysRehGREnRlByL- BytiftidBiyidazpdiyelaginolin-2-one salt;
152-14)  4-Toluenesulfonic acid 1-{4-[bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl-8-

pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;

152-15)  4-Toluenesuifonic acid 1-{4-[bis-(2-methoxy-ethyl)-amino}-phenyl}-3-methyl-8-
quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;

152-16)  4-Toluenesulfonic acid 3-methyl-1-naphthalen-2-yI-8-pyridin-3-yl-1 ,3-dihydro-
imidazo[4,5-c]quinolin-2-one salt;

152-17)  4-Toluenesulfonic acid 3-methyl-1-naphthalen-2-yl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one salt;

1562-18)  4-Toluenesulfonic acid 1-(2-chloro-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one salt;

152-19)  4-Toluenesulfonic acid 1-(2-chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one salt;



imidazo[4,5-c]quinolin-2-one salt; 152-23) 4-Toluenesulfonic acid
1(ZyetbyirphRgnyl)-3-methyl-8-quinolin-3-yi-1,3-dihydro- PCT/EP2006/004725
imidazo[4,5-c]quinolin-2-one salt; 152-24f4-Toluenesulfonic acid
3-methyl-8-pyridin-3-yl-1-(2-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one salt; 152-25) 4-Toluenesulfonic acid

3 methyl -8-quinolin-3-yi-1-(2-trifluoromethyl-phenyl)-1,3-

0- 'W%ﬁ%‘b&ﬁ“‘rﬁ%‘@%é@ﬁ A(ﬁg-;?-@-fl? '3 ye{]? %‘lﬂ%%crﬁ%lgom 5-
1 (4 uoro-2-methyl-phenyl)-3-methyl-8- qumolln 3
dihydro-infig428 Eé ﬁﬁﬁtﬁﬁﬁlln 2-one salt; 152-27) 4-Toluenesulfonic acid

Lf_if(rfl?rﬂhord-ZQ*netiWhmyb@MylwnnmiH&&yl—oltayl 1,3-dihydro-imidazo(4,5-
dihydro-ingjdaaslif-o-6Hauinelin-2-one salt; 152-28) 4-Toluenesulfonic acid
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1-(2-chlorcng=heét S-plavingr2raeersaAls-quinolin-3-yi-1,3- dihydro-imidazol[4,
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1-(3-chlorg- Qhe 3 metq}/l g%/ndl -3-yl-1,3-dihydro-
|m|dazo[4q§ Slrioll one salt 1 -31) 4-Toluenesulfonic acid

1P-%‘349hIor‘&f%@ﬂﬁ?@%'@tﬁ?ﬂ@-ﬂlﬁ%hﬁ-@&@& -Badhifrgtgfluoromethyl-phenyl)-1,3-
imidazo[%&ﬁwiﬁmwme]qahoﬁrﬁ,@&@ ggﬂTquenesquonic acid
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4- Toluengﬁwgpg%% 5[]4%4 aum&m_%y J) phenyl]-3-methyl-8-pyridin-3-yl-

1,3-dihydro- |m| %Z% uinolin-2- one salt; 152-35) 4-Toluenesulfonic acid
152&@ hyI ﬁ— Al %g Fﬂﬂ"?a&g& 540%;)5) 5%8‘“1@9?'23’ -3-methyl-8-quinolin-3-yl-1,3-
dihydro-inittjalzofh Blagoidinal]nuiboli-phereyddipropionitrile salt; 152-36)
142Igyenaspbioie &6ishic acid 1-(2-chioro-4-fluoro- phenyﬁ -3-methyl-8-pyridin-3-yl-1,3-

-2- -5- 8-quinglin-3
3.@3?:@%8?%? af]%}ﬁzlﬁ%)liauf[’@)éyﬁﬁgﬁ)ﬁ? broplgnltrlle salt; WO
12@@@11228@3*@5@?2@@@[0@4225’“% 6or@phehiobmatyliFaniodioid-yl-1,3-
2-[4-(7-Tlurpar-mataYbia- 9 BrYH iR b, 3-dihydro-
152-30)  4-Toluenesulfonic acid 1-(3-chloro-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one salt;
152-31)  4-Toluenesulfonic acid 1-(3-chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one salt;
162-32)  4-Toluenesulfonic acid 1-(4-methoxymethyl-phenyl)-3-methyl-8-quinolin-3-yI-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-33)  4-Toluenesulfonic acid 1-[2-chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-
quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-34)  4-Toluenesulfonic acid 1-[4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-pyridin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;
152-35)  4-Toluenesulfonic acid 2-methyl-2-[4-(3-methyl-2-ox0-5-oxy-8-pyridin-3-yl-2, 3-
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile salt;
1562-36)  4-Toluenesulfonic acid 2-methyl-2-[4-(3-methyl-2-ox0-5-oxy-8-quinolin-3-yl-2, 3-
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile salt;



imidazo[4,5-c]quinolin-1-yl)-phenyl]-2-methyl-propionitrile salt; 152-38)

4y olumpesisifonic acid PCT/EP2006/004725
2-[4-(7-fluoro-3-methyl-2-ox0-8-quinolin-gsyl-2,3-dihydro-
imidazo[4,5-c]quinolin-1-yl)-phenyl]-2-methyl-propionitrile salt; 152-39)
4-Toluenesulfonic acid
N-Methyl-N-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-
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152r¢iendsidfoaieautiohic acid 1-[3-fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-phenyl}-
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152-51)  4-Toluenesulfonic acid 1-(3-chloro-4-imidazol-1-yl-phenyl)-3-methyl-8-pyridin-3-
yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt:

152-52)  4-Toluenesulfonic acid 1-(3-chloro-4-imidazol-1-yl-phenyl)-3-methyl-8-quinolin-3-
yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;

152-53)  4-Toluenesulfonic acid 2-methyl-2-[4-(3-methyl-8-quinolin-3-yl-2-thioxo-2, 3-
dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl}-propionitrile salt;



dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile salt; WO
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2,3-dihydro-imidazo[4,5-c]quinolin-1-yl]-phenyl}-propionitrile salt; 152-55)
4-Toluenesulfonic acid 1-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-
imidazo[4,5-c]quinolin-1-yl)-phenyl]-cyclopropanecarbonitrile salt; 152-56)
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standard %a@mﬁy@&m&w&swammw@@m@@mm@otﬂwm that are
1l52w8) in dRoR@Resulfonic acid 3-methyl-8-quinolin-3-yl-1-(4-[1,2,4]triazol-1-ylmethyl-
phenyl)-1,3-dihydro-imidazo([4,5-c]quinolin-2-one salt;

152-66)  4-Toluenesulfonic acid 1-(4-imidazol-1-ylmethyl-phenyl)-3-methyl-8-quinolin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt.

Example 153
The following maleic acid salts are prepared in a stoichiometric ratio of 1:1 following

standard reaction conditions in analogy to or according to methods that are known in the art.

153-1) Maleic acid 2-methyl-2-{4-[3-methyl-2-ox0-8-(6-piperazin-1-yl-pyridin-3-yl)-2,3-
dihydro-imidazo[4,5-c]quinolin-1-yl}-phenyl}-propionitrile salt;

163-2) Maleic acid 1-(3-fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one salt;



153-1) Maleic acid

2ty 2oddhd 3-methyl-2-0x0-8-(6-piperazin-1-yl-pyridin-3-ylp&1dep2006/004725
dihydro-imidazo[4,5-c]quinolin-1-yl]-phengl}-propionitrile salt; 153-2) Maleic
acid 1-(3-fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinolin-3-y1-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one salt; WO 2006/122806
PCT!EP2006/004725 -98 153-3) Maleic acid
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3 chloro-4-piperaz [-phenyl)-3 meth¥ -8-quinoxalin-6-yl-1,3-
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1,3-dihydP8%h Lhﬁd@%oq‘ YT IRIRB R 2-6lREliR- 4838 tvaleic acid

mﬂ%etwagﬁlpwdﬁﬁ @wl@qﬁemﬁ:ammimbelnaum-;t-ay@tayl-a-quinoxann-e-yl-1,3~

trifluorometydreiisiaxbofs 3-diyesmmimigazaold, 5-c]quinolin-2-one salt;

153-13)  Maleic acid 3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-8-quinolin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;

153-14)  Maleic acid 3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-8-pyridin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;

153-15)  Maleic acid 8-(6-methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-
trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt:

153-16)  Maleic acid 8-(5-methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-
trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;

1563-17)  Maleic acid 3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-8-quinoxalin-6-
yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;

1563-18)  Maleic acid 1-[3-chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt;

153-19)  Maleic acid 1-[3-chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-
3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one sal;



153-16) Maleic acid 8-(5-methoxy-pyridin-3-yl)-3-methyl-I-(4-piperazin-1-y1-3
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1-(3-chlorgy4-pigisaznirtigd=zpoiedyihdnmathydmd-caumethyl-pyridin-4-
Mxds3- d'WQ@c'%quB[%rﬁong PRINs 2507 ?I] %ﬁég%g@g\ﬂrak?ﬁ@g% methoxy-

1-[3-chloro-4-(cis-3,5-dimethyl-piperazin-1
pyridin-3-§j18! %Yﬁﬂ eyl ar hmfaéiﬂﬂﬁzg[%ﬁﬁl%ﬂﬂ'%%ﬁées%ﬁﬁ 153-26)

THRRAL achdaleic acid 1-[3-chloro-4-(cis-3,5-dimethyl-piperazin-1-yl)-phenyl]-8-(5-methoxy-

1-[3-chlorgyfafsis- %q\m hylapm@&' AN
%% ?j)g -3- meﬁ% dro |m|da@ék %%I%?eﬂ%%ﬁ@ on%@ %ﬁty 153-27)
ac) leic acud [4 (czs 3 -dimethyl-piperazin- yI) 3-trifluoromethyl- phenyl] -8-(6-

1-[4-(cis-3nstapryethigiipideradimathyl) 1B difudoimetizdipheglloiG2-one salt;

1BEHEYXY- w&w&wﬁ)ﬁ -8t gldnrdinyie-RdRge 4 ArclriRaliD - RHRRGISRE-
153-28) Mal |c acid

1-[4-(cis-3 5- dprﬁ/e% Blsé/r)azﬂ?t OSSR R RlyiBofs-2-one salt;
1|§?é?i9$my Mﬂmﬁgdﬁ)@ -ty PRIt drolBitken4l Sdchipdrazim2ybhe salt;
153-29) Ntalgdeoaithyl-phenyl)-1,3- dlhl')’:d[o| l(l'ZIdGZO[? 52 clquinolin-2-one salt;
P SR L PSR e s
Maleic adig* 3 dlhydro lmndazo[4 5 -cjquinolin-2-one salt;
1833a1hy | leioipeirzimethyl-8-@ifhetigpaibyl-phenyl-Siy smidin -
yl'l13'dihtYﬂ[B'rgmgl@lg%ﬁéﬁﬁ;g%o&”Vd%—%ﬁa&%’[ﬁ,5-c]quinolin-2-one salt;
163-32)  Maleic acid 8-(3,4-dimethoxy-phenyl)-3-methyl-1-(4-piperazin-1-yl-3-
trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt.

Example 154: Soft capsules
5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the com-

pounds of formula | mentioned in the preceding Examples, are prepared as follows:

Composition
Active ingredient 250¢g



153-31) Maleic acid 3-methyl-8-(2-methyl-pyridin-4-yl)-1-(4-piperazin-1-y1-3-
trifgorgediyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-opersgdtoos dt32)
Maleic acid 8-(3,4-dimethoxy-phenyl)-3-nmoethyl-I-(4-piperazin-1-y1-3
trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]quinolin-2-one salt.

Example 154: Soft capsules 5000 soft gelatin capsules, each comprising as
active ingredient 0.05 g of one of the com- pounds of formula | mentioned in
therfypeading Examplggsare prepared as follows: Composition Active
ingredient 250 g WO 2006/122806 PCT/EP2006/004725 -100- Lauroglycol 2
litres Preparation process: The pulverized active ingredient is suspended in
RrapperjigROM@yeprople Reteriigdoctiveriate dinttéfouspeBdad, iS AmirBylgsii® (propy-
l&ﬂ@@%bﬂﬂ&’r&éo s W sl DUBARIZELR, FlsarRy %@Jyﬁdﬁrﬁgﬁé?fpane%e’r to
pron’uE)m 0.41 ort ons ?ft e mlxtzls re then mtrct) u- ced into soft gelatin

capsulé ngﬁs 3 (?a%squu illify ki Thid? SReTUoes Siie TixXREAmHEGAANtrodu-
®EdBIRIAN GeFbRPRNAWESRITR2 SRPAUIRINGRBCR&EN R7 (R6)~ Formula (1)
wherein R, is naphthyl or phenyl wherein said phenyl is substituted by one or
two substituents independently selected from the group consisting of
Halogen; C,-C,-alkyl unsubstituted or substituted by halogen, cyano,
imidazolyl or triazolyl;



cycloalkyl; amino substituted by one or two substituents independently
selected from the group consisting of C,-C,-alkyl, C,-C,-alkyl sulfonyl,
C,-C,-alkoxy and C,-C,-alkoxy C,-C,- alkylgmino; piperazinyl unsubstituted or
substituted by one or two substituents independently selected from the group
consisting of C,-C,-alkyl and C,-C,-alkyl sulfonyl; 2-oxo-pyrrolidinyl;
C,-C,-alkoxy C,-C,-alkyl; imidazolyl; pyrazolyl; and triazolyl; Reis O or S;
Cil'a(?%_sR’ is C,-C,-alkyl; R, is pyridyl unsubstituted or substituted by halogen,
Tyano, C,-C,-alkyl, C,-C,-alkoxy or piperazinyl unsubstituted or substituted by
C,-C,-alkyl; pyrimidinyl unsubstituted or substituted by C,-C,-alkoxy;
ﬂ%@%ﬁ%dﬁ&%ﬁ%@%%%@ﬁgﬁgted by halogen; or quinoxalinyl; R5 is
hydrogen or halogen; nisOor1; IS oxido; with the proviso that if n=1, the
N-atom bearing the radical R6 has a positive charge; R, is hydrogen or
amino; or a tautomer thereof, or g pharmageytically acceptable salt, or a
hydrate or solvate thereof. 2. A cé(npou d of formula I, which is chosen from
2-Methyl-2-[4-(3-methyl-2-ox0-8-pynitin-8-yl-2, 3-dihydro-imidazo [4, 5-clqu i
no li n-l-yl)-phenygz- pro pionitrile; 2
n-3-yl)-3-methyl-2-0%X0=2 3~dihydt6
phenyl}-2-methyl-propio
n-3-yl)-3-methyl-2-oxo-

gazo [4,Bclquino | in-1-yl]-
5-Met hoxy-pyri d i

(Re),

Formula (1)

wherein

R. is naphthyl or phenyl wherein said phenyl is substituted by one or two substituents
independently selected from the group consisting of

Halogen;

C;-Cs-alkyl unsubstituted or substituted by halogen, cyano, imidazolyl or triazolyl;
cycloalkyl;

amino substituted by one or two substituents independently selected from the group
consisting of C;-Cs-alkyl, C;-Cs-alkyl sulfonyl, C;-C+-alkoxy and C;-C;-alkoxy C;-C+-
alkylamino;

piperazinyl unsubstituted or substituted by one or two substituents independently selected
from the group consisting of C,-C;-alkyl and C,-C-alkyl sulfonyl;

2-oxo-pyrrolidinyl;

C,-Cs-alkoxy C;-Cs-alkyl;

imidazolyl,

pyrazolyl;

and triazolyl;

R,isOorS;



2-Methyl-2-{4-[3-methyl-2-ox0-8-(6-piperazin-1-yl-pyri d i n-3-yl)-2,
3-dihydro-imidazo [4, 5- c]qui nolin-1-yl]-phenyl}-propionitrile;
2-Methyl-2-(4-{3-methyl-8-[2-(4-methyl-pigerazin-1-yl)-pyridin-4-yl]-2-oxo-2,3-
dihydro- imidazo[4,5-c]quinolin-1-yl}-phenyl)-propionitrile;
2-Methyl-2-[4-(3-methyl-2-0x0-8-q u i no | i n-3-yl-2, 3-dihydro-imidazo [4,
5-c]q u i no I i n-1-yl)- phenyl]-propionitrile; -103-

{34 8(I(T2 Iu|0ro quinolin-3-yl)-3-methyl-2-o0xo0-2,3-dihydro-imidazo[4,5-c]quin

olin-1* enyl} -2-methyl -pro pion it rile;
2-Methyl-2-[4-(3-methyl-2-0x0-8-quinolin-6-yl-2,3-dihydro-imidazo[4,5-c]quino
Rinislpyh)ey hesybpitoegionsinietituted by halogen, cyano, C;-C;-alkyl, C;-C;-alkoxy or

ﬁpMSEWI gng%gg,mgw,l %M&@@W“B 5;72,3-dihydro-imidazo[4,5-c]quino

lin-1- []-pro pionitrile;

@’Wﬁﬁ‘}" YIPA" W@%VI%‘%?B‘@%W@XQHF}'@W 2,3-dihydro-imidazo[4,5-c]qui
mmhmmylyl)WSpb&tMMOsmmmtm by halogen;
3rigtindséiidy(3-methyl-2-oxo-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin
-1-yl)-phenyl]- butyronitrile;
2-Ethyl-2-[4-(3-methyl-2-0x0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinoli
Re- I5-PHIFIERVAT-NBIRgBitrile;
1-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydr

ordrgigazol4,5- clquinolin-2-one;
1- [3 Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yI-1,3-dihy

dro-imidazo[4,5- c]quinolin-2-one; 3-Methyl-1 -[4-(2-0x0-pyrrolidin-1
Rylspkienyl]-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin- 2-one;
3-Methyl-1 -[4-(2-0x0- pyrrolidin 1 -yI) phenyl] -8-quinolin-3-yl-1,

3-dihydro-imid 2045 C uno in-2-0

Vi'“{‘zf*éf’go&sﬂf ﬁ%éxy éth;%) amind ‘?Wﬂ%%eﬁ%%ﬁ?/lf%hl% oA PR -y1-1,
3-dihydro- imidazo[4, 5-c]quinol in-2-one;

i {¢HRieganBethaxy-ethyl)-amino]-3-fluoro-phenyl}-3-methyl-8-qui
nolin-3-yl-1,3-dihydro- imidazo[4, 5-c]quinol in-2-one;

1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyl}-3- methlyl %I‘Idln -3-yl-1,3-dihydr
Q- W&W&t@ereof or a pharmaceutically acceptable salt, or a hydrate or solvate thereof.

2. A compound of formula I, which is chosen from
2-Methyl-2-[4-(3-methyl-2-ox0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
propionitrile;
2-{4-[8-(6-Methoxy-pyridin-3-yl)-3-methyl-2-ox0-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl]-
phenyl}-2-methyl-propionitrile;
2-{4-[8-(5-Methoxy-pyridin-3-yl)-3-methyl-2-oxo0-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl]-
phenyl}-2-methyl-propionitrile;
2-Methyl-2-{4-[3-methyl-2-ox0-8-(6-piperazin-1-yl-pyridin-3-yl)-2,3-dihydro-imidazo[4,5-
c]quinolin-1-yl]-phenyl}-propionitrile;
2-Methyl-2-(4-{3-methyl-8-[2-(4-methyl-piperazin-1-yl)-pyridin-4-yl]-2-oxo-2,3-dihydro-
imidazo[4,5-c]quinolin-1-yl}-phenyl)-propionitrile;
2-Methyl-2-[4-(3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;



c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl-8-quinolin-3-yl-1,3-dihyd
ro-imidazo[4,5- c]quinolin-2-one; 3-Methy}-l_-naphthalen-2-yl-8-pyridin-3-yl-1,
3-dihydro-imidazo [4, 5-c]q u i no | in-2-one; 3-Methyl-1
-naphthalen-2-yl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(2-Ch

el RO SRR Y kel ekt s el e
ROEEHEMAY - AeRINIERjuinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-on
BMSHY ety (8- pyriglire-3xp-8-quitalyi-E 34l B/ dirgdritheidabd [ 5 5 [quiinalin-2y0ne;
&Mﬁ%*l;&mm&”n'?"yl'l -o-tolyl-l,3-dihydro-imidazo[4,5-c]quinolin-2-one;
-104- 1-(2-Ethyl- phenyl) . . - .
Z-éwﬁ%%é][%-(Byﬂaﬁ%z-gm:éz‘aﬁﬁv&Pof?reﬂia’éz%'[‘z?é?eﬂaﬁﬁ%&ﬂﬁé‘z@bwo"”'1'y'>'
ph€ayEthgkiohinigl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin
22\7I@f?f9i—2—[4—(3—r_ne_thy|-2—oxo-8—qu_inoxalin—6—y|—2,3-dihydro—imidaz_o[4,5—c]qui_nolin—l—yl)—
IC%—(Ia\(I]ny(?Ijslbﬁ;I(irs)si-dnrp(tﬂ%l;n-B-yl-1-(2-trn‘|uoromethyl-phenyl)-l,3-d|hydro-|mldazo[4,5-c]
quinalin-Z-one;

ZBiwtyidefHmpeNhe3vye-8-pratimrdofchiettydphishgazals g dreltrioazeansy-
te]grdndiie-2- one; o _ o
%%qa(%%%ﬁ?g,ﬁﬁ}eﬂ%l%%wﬁ%m-%t-bb!&'%:HM%%'-ﬂﬁ?’dé@b’[zt%%m{&mf‘i'-9%?.%”-
@L‘-téﬁ@ﬁmi@ﬁo-z-meth’yl-phenyl)-3-methyl-8-quinolin-3-y|-1,3-dihydro-imidazo[4,
Bi8]glumolint2ormeyrrolidin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
A R6iRLorgnd: fluoro-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
C-][ Pi@O"n-hz-' OO idin=1syh-phenyll:3smethyl-8-quinolin-3syly k. 3-dinydro-imi 5-
]1-%2;- TR U R s e A AR s S e LA ke M T v o T AV o e
clepjontinithopeione; 1-(3-Ch
iqmtﬁhhqnw)@mﬁwdoﬁdwmmpﬁedyi},@@Md@ﬁmi,@aﬂn&éls&ﬁlma\iwpzﬂ,l&ammnn-
-(3-C
%?O?Ehen I)-3-methyl-8-quino|in-3-y|-1,3-dih?_/dro-imidaz_o[4,570]_guinolin-2-on
%!\/Iet yl-1-[4-(2-oxo-pyrrolidin-1-yl)-phenyl]-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
Seliedlind2S&pyridin-3-yl-1-(3-trifluoromethyl-phenyl)-1,3-dihydro-imidazo[4,5-c]

fi ir B'Qﬁ' z-l'ﬂé]lﬁb -ethyl)-amino]-3-fluoro-phenyl}-3-methyl-8-pyridin-3-yl-1,3-dihydro-
_Bfﬁ/rlleth (I-8- u_in)(())iin-g%l-.1-|(31trifllljoror%ethﬁ-pheny)()-l,pgl-(ljilhydr)()-imidla%/o[4,5-

B 8a7e51iR-99YARIM 49 Riethoxymethyl-phenyl)
134niRitn(A-B9iheidireByhtamBel ikyitherdrpigay b2 Bediytinalinon-8rne1,3-dihydro-
ikritiAMatbeyimeliRyi-ehenyl)

13 A R S A PR o Rl AU % 25 8% imictazofa. 5-
c]quinolin-2-one;
1-{4-[Bis-(2-methoxy-ethyl)-amino]-phenyl}-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-1-naphthalen-2-yl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-1-naphthalen-2-yl-8-quinolin-3-ylI-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(2-Chloro-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-(2-Chloro-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-o-tolyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-quinolin-3-yl-1-o-tolyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;



1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-pyridin-3-yI-1,3-dihydro-i
midazo[4,5- c]quinolin-2-one;
1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl];3methyl-8-quinolin-3-yI-1,3-dihydro-
imidazo[4,5- c]quinolin-2-one;
1-[4-(2-Methoxy-ethyl)-phenyl]-3-methyl-8-quinolin-3-yI-1,3-dihydro-imidazo[4
,5- c]quinolin -2- one;

4- eth enyll-3-me ridin-3- mldazo[4
]é(% E&ﬁ% %n@%pg dk T 3%@?1@ RS XL“]B@ B %“el 2,
%(&FWBF}%%M ?dﬁ)féhyiﬁslwpa“u PYE Y Frdinygrp: 'B}'@mq‘l P %ﬁaﬂ'ifh%one
2ndetyiye-Rydi(33riet ighadoxm D ethy-Erenyl)- DG-tinyeBeyilvity s el Srghumaolim-2-one;

9%91[/4851%%'3“@ h'@]trﬁm))rcﬂngtﬂg%) r%f?'?@'ﬁ”‘@dr&%ldgzgﬁ(g cﬁuw‘%lm 2-

ro-3-methyl-2-oxo-8-pyridin-3-yl-2 ro-imidazo [4, 5-c]q uino | in-1
0%-phenyl]- 2-met hyl- pro pionitrile;
P{4F{voFormeBytrteip 2 3aretiBAef imatiol B 37142, 3-dihydt pormaieraé p4 cia aiopiima-
disl- yI) phenyl]-2-methyl- pro pionitrile;

Fﬁ ¥o yr{f‘ i’u eéh%hesnﬁ%q Q%}lno in- é’ylzli?s gi ﬂ%’%oumazoﬁ%‘lt?q r%i

pheny
cN?l%thyl [4-(3-methyl-2-0x0-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-
W iresrsll-aashaphiengiyid- testhbLsybe siiar3 FthBaaydtioniaiasid[4,5-c]quinolin-2-
(mgthyl [4-(3-methyl-2-0x0-8-pyridin-3-yI-2,3- d|hydro imidazo[4,5- c]qui
nolin-1-yl)-phenyl]-amide; Ethanesulfonic acid

I lo-falHRSRrReR i BN HIROYH- 3 - s tiraisaapltes: dfgtipolin-2-
awalin-1-yl)-phenyl]-amide;

i\'(ﬁ&%r'blp{ﬂe@mﬁeﬁ%% Tﬁ}r%‘ﬁﬁ l'i‘éid(ihy%k% AieaiEiggralimocdapinoli
ethapesulf

e g e
Mey]yllﬂq@mgdlp ﬁqﬁth;ﬁﬁ-érg‘ngWbphenyl) 1,3-dihydro-imidazo[4,5-c]quinolin-2-one;

2NrthI-BYhayBrAgrdinioyetig-giugrotimiazetdibedasinelnglnd)mbe
[]-2-methyl- propionitrile;

-[3-Fluoro-4-(4- methanesulfon?/ -piperazin-1-yl)-phenyl]-3- meth%/I -8-quinolin-
%(fﬂl\/le@oxymet yl-phenyl)-3-methyl-8-pyridin-3-yl-1,3- dlhydro imidazo[4,5-c]quinolin-2-

one;
1-(4-Methoxymethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-[2-Chloro-4-(2-methoxy-ethyl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-[4-(2-Methoxy-ethyl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
1-[4-(2-Methoxy-ethyl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one;
2-Methyl-2-[4-(3-methyl-2-0x0-5-0xy-8-pyridin-3-yI-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-Methyl-2-[4-(3-methyl-2-0x0-5-0xy-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;



dihydro-imidazo[4,5-c]quinolin-2-one;
1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1
-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-djjydro- imidazo[4,5-c]quinol in-2-one;
1-(3-Fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imid
azo[4,5- c]quinolin-2-one; 1 -(3-Fl
uoro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyridin-3-yl-1,

-dinydro-imidazg[4,5- clauinolin-2-ong;,3:Methyl-1 -[4-(4-methyl-piperazip-1
R S G = T R GRS e
BMGEtHAIePipRidemethyl-piperazin-1
)0t 0y#-8-pridireSyt-8; Guthblydeoyiialaty i SipipatroRansn-1-y)-
kRS A apeiyiperazin 1

-yl)-p er,{}ll] methyl-8-quinolin-3-yl-1 3-dih¥]dro- imidazo[4,5-c]quinol
I}%/_ -@Mlé' -jfdé:methyl-2-oxo-8-pyr|d|n-3-yf-2,3-d| ydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-

methagedolfiordnibenethyl-piperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-di
lhyﬁlﬂﬂlldquﬁé@mfz%%@mtiiﬁL':?;VPQ,%;—dihydro—imidazo[4,5—c]quinqlin—l_—yl)—phenyl]-
1-J§>-nqiglg&o-§16- {&rﬁgtg L—Iplpera2|n-l-yl)-phenyI]-3-methyI-8-qumol|n-3-yl-1,3-d
?ﬁy@ro- imlgazo , ©-C]quinol in-2-one;

Hianeswiroicacil metmilisenstnl-2-oRepheyiAsimetyiliBypiaitmilarod5.3-dih
Yol midanqideryiBianiRgl in-2-one;

BHALIRERC Ly i s PRGRY ) SB BB RS Fih Sriyslig-4id
azo[4,5- c|quinolin-2-0ne;

AT SRR T ARy I1-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imida
I a{hB-\e]dHiBrokthA-Broep-8-pyridin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-
rRosH¥skarmyEazol-1-yl-phenyl)-8-quinolin-3-yl-1,3-dihydro-imidazo([4,5-c]q
u-inlipf\lz-'zi-q; hyl-2:0xQ-8-guinolin-3syl-2. 3-dihydra-imidazol4,5-clauinolin-1-yh- -
R s 2 o0y B MR R SR Dt ey
mﬂjnﬁngsgff@)amide;
BiMetieyinB-Boiamipyddit:3-{#2] 3, didldraaoidd-ylphemvihdis-dinyshenypidazaki-

-clauinolin-2- one;
pgfﬁgtj\lwlt@%8-pyridin-3-yl-1-(4-[1,2,4]triazol-l-yl-phenyl)-l,3-dihydro-imidazo[4,
biglaurelnZni@inesulfonyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-

@ﬁ%%@%ﬁ%ﬁ%@dﬂ}ﬁﬁlg%%in-1-y|)-3-trif|uoromethyl-phenyl]-8-quinolin-3-

0- Z0 uinol in-2-one;
1-[3-Fluoro-4-(4-methanesulfonyl-piperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-(3-Fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-(3-Fluoro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-phenyl]-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-[2-Chloro-4-(4-methyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;



3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-8-pyridin-3-yI
-1,3-dihydro- imidazo[4, 5-c]quinol in-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-mgghyl-8-quinolin-3-y1-1,3-dihydro-imi
dazo[4,5- c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imida
z0[4,5- c]quinolin-2-one;
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methyidaza dyhadnceingigtuza);5-clefuimalnsidetine;yl- 1,3-dihydro-imidazo[4,5-
&q[gﬁgmggﬁ%-.m-methyl-piperazin-1-y|)-phenyI]-8-(5-methoxy-pyridin-3-y|)-3-
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imidazo[4,5-c]quinolin-2-one;

3-Methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-8-(6-methoxy-pyridin-3-yl)-3-methyl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-8-(5-methoxy-pyridin-3-yl)-3-methyl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
8-(6-Methoxy-pyridin-3-yl)-3-methyl-1-[4-(4-methyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;



imidazo[4, 5-c]quinol in-2-one;
1-[3-Chloro-4-(cis-3,5-dimethyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-
yl-1,3-dihydro- imidazo[4, 5-c]quinol in-29ne
1-[3-Chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihy
dro-imidazo[4,5- c]quinolin-2-one;
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b T RS LR PR B er
Jrr?L‘Z“ 01%6@%&?0@&%@9%%9@®y| piperazin- 1 -yl)-phenyl]-3-methyl-8-qui
Q IE& r%& e%dqoré%fdahlz?&a{zgh%qj i h n ne g %%y Tietalifiie BV
dﬁﬂ%ﬂﬂﬁ"qgﬁ%ﬁzﬁjﬂﬂ@aﬂ rﬂ%%m 2- ongJ |)3 Sy C? Ol yFL3
f&%?cﬁﬁl)gzgn %ﬁ%ﬁqpé% V%pﬁ ﬁ éﬂe%m')sl?fs‘%ﬁ‘é{ﬂoxy%m SRy 1.3
G_“LhP’ B HRAC et KR ry% %‘?ﬂfluoromethyl phenyl]-3-methy1-8-pyridin-3-yI-

Ji(?éﬂghgéghyf’ %%?”05-4)/'%%%1@ mmeﬂ? tiinoxalin- 6 I 1,3- dlng// ro-imidazo[4,5-

perazm 1-y ef yl-p eny -3-methy1-8-quinofin-3-y
ql‘l”t’i“&'ﬂ’i%?@)e 'imidazo[4, 5-c]quinol in-2-one;
f -3~ -8-nvridin: Y
31%‘% cfu}/]I ﬁ]!a‘?cgz%g ngﬁa%?n% %gﬁgﬁ&%@!&m&.ﬁ.mwd Ry, 5-
Cig[‘il”(’ZﬂrE%rﬂﬂeplperazm 1-yl)-3-trifluoromethyl-phenyl]-3-methy1-8-quinolin-3-y

e VIR s & i gt gz
ﬂH'”HWH%EBFAf 5-c]quinol in-2-one;
sS(EGM\élr '&Q&;@g &fﬁ'@'}} 3 Sl et e bR A O M Y REG DYk dn Y iR ro-

midazo[4 uinofin-2-one;
'E"E’@ tﬁ&i&}“ﬁ?l‘fﬂ%o@%ﬂ) 3-methyl-1-(3-trifluoromethyl-phenyl)-1,3-dihydro-i

éx erazi I 3-trifl orometh 1,3- d|h dro
ﬁ[lor% }llmldag& ¥1en(y metﬂ;}l pyr| In-3-yl- JY3D H%//()jro |m|
W&Z@I“c?qﬂmm"%?@
3-Methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-8-quinoxalin-6-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(cis-3,5-dimethyl-piperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(cis-3,5-dimethyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3-ylI-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-[3-Chloro-4-(4-ethyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-methyl-8-pyridin-3-yl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(4-isopropyl-piperazin-1-yl)-phenyl]-3-methyl-8-quinolin-3-yl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one;



1-(3-Chloro-4-imidazol-1-yl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imid
azo[4,5- c]quinolin-2-one;
2-Methyl-2-[4-(3-methyl-8-quinolin-3-yl-24kioxo-2,3-dihydro-imidazo[4,5-c]qui
nolin-1-yl)- phenyl]-propionitrile; 2-Methyl-2-{4-[3-methyl-8-(2-met hyl-pyri d i
n-4-yl)-2-oxo-2, 3-dihydro-i m idazo [4, 5-cl]quino|lin-1-
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‘319@“ W88 %:piperazin-1-yl- phenyl) -3-methyl-8-pyrimidin-5-y1-1,3-dihydro-im

éd(%-zl\(lfgllhgxy-pyrldln-3-yl)-3-methyl-1-(3-tr|fluoromethyl-phenyl)-l,3-d|hydro-|m|dazo[4,5-
c]quinolin-2-one;
1-(3-Chloro-4-imidazol-1-yl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-(3-Chloro-4-imidazol-1-yl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
2-Methyl-2-[4-(3-methyl-8-quinolin-3-yl-2-thioxo-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-
phenyl]-propionitrile;
2-Methyl-2-{4-[3-methyl-8-(2-methyl-pyridin-4-yl)-2-oxo-2,3-dihydro-imidazo[4,5-c]quinolin-1-
yl]-phenyl}-propionitrile;
5-{1-[4-(Cyano-dimethyl-methyl)-phenyl]-3-methyl-2-o0x0-2,3-dihydro-1H-imidazo[4,5-
c]quinolin-8-yl}-pyridine-2-carbonitrile;
2-[4-(4-Amino-3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yI)-
phenyl]-2-methyl-propionitrile;



c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-(2-methyl-pyridin-4-yl)-1,3-di
hydro- imidazo[4, 5-c]quinol in-2-one; 1 1f3;Chloro-4-(cis-3,5-di
methyl-piperazin-1-yl)-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-methyl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one; 1 -[3-Chloro-4-(cis-3,5-di
methyl-piperazin-1-yl)- phenyl] -8- (5 methoxy pyridin-3-yl)-3-methyl-
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dijivarerifiidaenifedialitphelinyB-ang-dinydro- imidazo[4, 5-c]quinol in-2-one;
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§¥ ﬁ\/]ﬂl or, metm/ phenyl) -1,3-dihydro- imidazo[4, 5-c]quinol in-2-one;
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|m|F152 (}’UP in-3-yl)-3-methyl-1 -(4-[1,2,4]triazol-1
Fin 'UO ome yI phenyl)-1,3- dihydro-imidazo[4,5-c]quinolin-2-one;
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1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-pyrimidin-5-yl-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-(3-Chloro-4-piperazin-1-yl-phenyl)-3-methyl-8-(2-methyl-pyridin-4-yl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(cis-3,5-dimethyl-piperazin-1-yl)-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-methyl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-[3-Chloro-4-(cis-3,5-dimethyl-piperazin-1-yl)-phenyl]-8-(5-methoxy-pyridin-3-yl)-3-methyl-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;
1-[4-(cis-3,5-Dimethyl-piperazin-1-yl)-3-trifluoromethyl-phenyl]-8-(6-methoxy-pyridin-3-yl)-3-
methyl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one;



8-(2,6-Dimethoxy-pyridin-3-yl)-3-methyl-1 -(4-[1,2,4]triazol-1
-yl-3-trifluoromethyl-phenyl)-1,3- dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyrimidin-5-yl-1-(4-[1,2,4]triazpj}- 1
-yl-3-trifluoromethyl-phenyl)-1,3-dihydro- imidazo[4, 5-c]quinol in-2-one;
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1 -(4-[1,2,4]triazol-1
-yl-3-trifluoromethyl-phenyl)-1,3- dihydro-imidazo[4,5-c]quinolin-2-one;
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dihydro-imidazo[4,5-c]quinolin-2-one;
5-[3-Methyl-2-ox0-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-2,3-dihydro-1H-
imidazo[4,5-c]quinolin-8-yl]-pyridine-2-carbonitrile;
8-(6-Fluoro-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2,6-Dimethoxy-pyridin-3-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyrimidin-5-yl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
8-(2-Methoxy-pyrimidin-5-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-1,3-
dihydro-imidazo[4,5-c]quinolin-2-one;
8-(2,4-Dimethoxy-pyrimidin-5-yl)-3-methyl-1-(4-[1,2,4]triazol-1-yl-3-trifluoromethyl-phenyl)-
1,3-dihydro-imidazo[4,5-c]quinolin-2-one;



c]quinolin-2-one; 1-(4-Imidazol-1

-ylmethyl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2
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disease, an inflammatory disease or an obstructive respiratory disease. 9. A

Ettripidazal oy o d i eremedrrabeydr B areASe RS Ading  1o3ctdIvd 8- aeals S
dhginorolifesagive disease is a solid tumor disease. - 113 10. A pharmaceutical

EE%(@&%” 1SPERHRING AEYTRRUDA-OF AT IR BHGARANG 19 A8 A3 Ghhyaro-

claims 1, 2, 3’or 4, or an N-oxide or a tautomer ?Lereof or a pharmaceutically

%{é&é’]qumolm -2-one;

1-(4-Imidazol-1-yl-3-trifluoromethyl-phenyl)-8-(5-methoxy-pyridin-3-yl)-3-methyl-1,3-dihydro-
imidazo[4,5-c]quinolin-2-one;
3-Methyl-8-pyridin-3-yl-1-(4-[1,2,4]triazol-1-yImethyl-phenyl)-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
3-Methyl-8-quinolin-3-yI-1-(4-[1,2,4]triazol-1-ylmethyl-phenyl)-1,3-dihydro-imidazo[4,5-
c]quinolin-2-one;
1-(4-Imidazol-1-ylmethyl-phenyl)-3-methyl-8-pyridin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-
one; and
1-(4-Imidazol-1-ylmethyl-phenyl)-3-methyl-8-quinolin-3-yl-1,3-dihydro-imidazo[4,5-c]quinolin-

2-one;

or a tautomer thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof.



salt, or a hydrate or solvate thereof, and at least one pharmaceutically
acceptable carrier. 11. A process for the preparation of a compound of
formula I according to claim 1, or a phagmgaceutically acceptable salt thereof,
characterized in that a imidazoquinoline derivative of the formula Il R, Rz N
4 BrN~R3(ll) RsN (R6)n wherein R,, R2, R,, Rs, R6 and n are as
defined for a compound of the formula | is reacted with a boronic acid of the
Josnulal R BSOHIBI L WhETEI Ry 35 sfined for a compound of the
ormula’l in the presence ofa base and a pa'l?ao'l?um(ll) compound in the
pw?cg[gf@mnmﬂg@y@fetqMimﬂw@@aw&@rﬂm%mfm@}qfomlﬂqllw I
0 resent with functional groups_in_protected form. if necessar.
e e T e R i e Tt
tredietforl #PYaIEfBRTEYE possible; any protecting groups in a protected
derivative of a compound of the formula | are removed; and, if so desired, an
obtainable compound of formula | is converted into another compound of

FofmsaraPreuRtR EEBHIHbRTANS RN % ¥BRUETted into a salt, an obtainable
t f la] i ted f _
e Rl e R Lo S e o IR SRTRRANG- 25 anyaro-

ar \nd/or a mixtur eric compounds of To
igueelfeRt S PIE IAORARI R 1RYRTBPS thareal 9o a RNEEMASSUHRACRERRRRY Rsalt. o
Thidnstd p2s@vatedHercolse in combination with one or more other
antiproliferative compounds in tumor therapy. 13. A compound according to
claim 12 wherein the one or more antiproliferative comgbound is selected

$romaPEIRRE S AN RS HEL RGNS toP S1aerast Y HibRBIS REPoRE
tavioases thereeibico sspimaioratatiidalls egoentdriesalind suelike katingpeoi frowse $) a
MESHIA80r the treatment of the human or animal body.

6. Use of a compound according to any one of claim 1, 2, 3 or 4, or an N-oxide or a tautomer
thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof for the
preparation of a medicament for the treatment of a proliferative disease, an inflammatory

disease or an obstructive respiratory disease.
7. A use according to claim 6 wherein the proliferative disease is a solid tumor disease.

8. A compound according to any one of claim 1, 2, 3 or 4, or an N-oxide or a tautomer
thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof for use in the
treatment of a proliferative disease, an inflammatory disease or an obstructive respiratory

disease.

9. A compound for use in the treatment of a disease according to claim 8 wherein the

proliferative disease is a solid tumor disease.



deacetylase inhibitors, compounds which induce cell differentiation
processes, cyclooxygenase inhibitors, MMP inhibitors, mTOR inhibitors,
antineoplastic anti metabolites, platin cqmpounds, compounds
targeting/decreasing a protein or lipid kinase activity and further
anti-angiogenic compounds, compounds which target, decrease or inhibit the
activity of a protein or lipid phosphatase, gonadorelin agonists,
fgd‘%aﬂgr%gc‘?é‘u%rcmeth'on'“.%n acrgmo%.rf’“das% 'Bh'b't r? maﬁh%%!?ohr%a‘%sany one
ological respons ers antipro férative an les, heparanase
ThAmSS, ?nI3nBit6r§rcffrﬁ\h@%@fg%?ﬂﬁt%bﬂ?ﬁ@t%I@rﬁ%@qub‘s?cceptab'e
faoteas oydenin oildtovaiecepaiy aols aisedbinibelreatvanicaf\hatvaitlogicarrier.
malignancies, compounds which target, decrease or inhibit the activity of
Flt-3, Hsp90 inhibitors, kinesin spindle protein inhibitors or MEK inhibitors.
]AAAPEO&ﬁ?ﬁcEB S RESRIAGIS CRRIEPUA ST AT Hi LRSS TG Ih Wit
phernzmindsthatiose i blersath trees eox  reltiisatidarized in that a imidazoquinoline derivative

of the formula Il

R, R,
AN ’(
N
N—
Br = | R
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Re '|\‘
(Rg)

wherein Ry, Ry, R3, Rs, Rg and n are as defined for a compound of the formula | is reacted

with a boronic acid of the formula Il
R4-B(OH), (1

wherein R, is as defined for a compound of the formula | in the presence of a base and a
palladium(Il) compound in the presence of an inert solvent;

where the above starting compounds Il and 11l may also be present with functional groups in
protected form if necessary and/or in the form of salts, provided a salt-forming group is
present and the reaction in salt form is possible;

any protecting groups in a protected derivative of a compound of the formula | are removed,;
and, if so desired, an obtainable compound of formula | is converted into another compound
of formula I, a free compound of formula | is converted into a salt, an obtainable salt of a
compound of formula | is converted into the free compound or another salt, and/or a mixture

of isomeric compounds of formula | is separated into the individual isomers.
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12. A compound according to claims 1, 2, 3 or 4 for use in combination with one or more

other antiproliferative compounds in tumor therapy.

13. A compound according to claim 12 wherein the one or more antiproliferative compound
is selected from aromatase inhibitors, antiestrogens, topoisomerase | inhibitors, topoiso-
merase |l inhibitors, microtubule active compounds, alkylating compounds, histone
deacetylase inhibitors, compounds which induce cell differentiation processes,
cyclooxygenase inhibitors, MMP inhibitors, mTOR inhibitors, antineoplastic antimetabolites,
platin compounds, compounds targeting/decreasing a protein or lipid kinase activity and
further anti-angiogenic compounds, compounds which target, decrease or inhibit the activity
of a protein or lipid phosphatase, gonadorelin agonists, anti-androgens, methionine
aminopeptidase inhibitors, bisphosphonates, biological response modifiers, antiproliferative
antibodies, heparanase inhibitors, inhibitors of Ras oncogenic isoforms, telomerase
inhibitors, proteasome inhibitors, compounds used in the treatment of hematologic
malignancies, compounds which target, decrease or inhibit the activity of Flt-3, Hsp90

inhibitors, kinesin spindle protein inhibitors or MEK inhibitors.

14. A compound according to claims 1, 2, 3 or 4 for use in combination with the

administration of hormones or radiation.





