WO 2009/118296PCT/EP2009/053399 Novel substituted bnidazoquirtolines Field of Invention: 5 The
invention relates to imidazoquinoline derivatives and to pharmaceutical compositions containing the

imidazoquingyae%ﬁgg,?lvﬁgé/es. The imidazoquinoline derivatives are USGfU%@«?&M%&,{%@@QtOV
g _

agonist/TLR7 activators. 30Background of invention: Toll-like receptors ( curréently comprising a
gene family of 10 receptors with different specificities are part of the cellular pathogen pattern
recognition system, which has evolved for defense against a variety of infections (bacteria, virus,
fungi), Activation of TLRs leads 15 to cytokine responses, e.g. with release of interferons and
activation of specified immune cells. The functional expression of selected TLRs in tissues is highly
different. Parfofweukudpiedsimiddecqiadodittlse cell surface such as TLR4 (stimulated by E.coli
lipopolysaccharide LPS), e.g. on epithelial cells, or TLR3, 7, 8 and 9 located at endosomal membranes
in specified immune cells. The latter are all activated by nucleic acids, but 90 recognize various types
of them. For ilslddnTERDIS activated by single stranded DNA containing CpG subsequences, TLR7
and 8 aresactivated by single stranded RNA, and TLR3 is activated by double-stranded RNA. Some
small-molecule (SIvVIOL) TLR7 or TLR8 agonists have been identified. Those agonists can be grouped

into purine-lik&MnSIEERHIEE 18t 43 TTiAtACBERRIRFaTBLIAVEr O, PivareRAsIHE Rb pamPositions

imidazoquinolipgyimigk o e iMidemenlis se-faitha orly aprroyvRdidefinitive TR agerisicmarketed

as 5% creme (b%/ mg%%. It generate H_T%grox 80% 5 year clearance of superficial basal cell

‘carcinomas, Whith" FY "I‘?@’&ﬁgj SRS Iwide. 1miquimod activates TLR7. The functional

expression of TLR7 appears to be restricted to specified immune cells, i.e. in humans so far solely

plasmacytoid dendritic 30cells, B-cells and probably eosinophils are known to be activated by TLR7
SR

agonists. 6’1‘3‘69?;592009/053399 - For several years strong efforts are ongoing
worldwide trying to exploit the strong immune activation induced by TLR7, 8 or 9 agonists for the

vesmetof oot AR ey B i s g e
cells specificities are part of the cellular pathogen pattern recognition system, which has evolved
for defense against 2 varisty of infections (bacteria, virus, fungi). Activation of TLRs leads -
15  to cytokine responses, e.g. with release of interferons and activation of specified immune
cells. The functional expression of selected TLRs in tissues is highly different. Part of the
receptors are located at the cell surface such as TLR4 (stimulated by E.cok
lipopolysaccharide LPS), e.g. on epithelial cells, or TLR3, 7, 8 and 9 located at endosomal
membranes in specified immune cells. The latter are all activated by nucleic acids, but
20 recognize various types of them. For instance, TLRO is activated by single stranded DNA
containing CpG subsequences, TLR7 and 8 are activated by single stranded RNA, and
TLR3 is activated by double-stranded RNA.
Some small;molecule {SMOL} TLR7 or TLRS agonists have been identified. Those
agonists can be grouped into purine-like molecules, such as 7-thia-8-oxoguanosine (TOG,
25  isatoribine} or the imidazoquinoline imiquimod. Imiquimod is so far the only approved
definitive TLR agonist, marketed as 5% créme (by Aldara). It generates approx 80% 5 year
clearance of superficial basal cell carcinomas, which is the most frequent cancer
worldwide. Imiquimod activates TLR7, The functional expression of TLR7 appears to be
restricied to specified immune cells, i.e. in humans so far solely plasmacytoid dendritic

30 cells, B-cells and probably eosinophils are known to be activated by TLR7 agonists.



5thereby was improved drastically. TLR7 or TLR9 agonists are in clinical development for cancer
mono- or combination therapies, or as vaccine adjuvant. The TLR agonist approach for.cancer
immunotherapy is different from earlier efforts using, e.g. cytoldnes, interferons or monovalent
vaccinations. Lzﬁ}%{b](?ﬁ?gt mediated 10 immune activation is pleiotropic ﬁggﬁgaﬁ%ff?ﬁ"f%une cells
(primarily dendritic cells and B-cells, subsequently-ciher cells), which generates an innate and
adaptive immune response. Moreover, not only one interferon is induced, but rather the many different
isoform's altBgetioes;andarotiony efiosty ppmache RPiAr R (IRHC BT B ATYHTRAYRIC cells).
At least for Igcal applicalinteAlsiprarhies deliveredhadiamankablppiaaiatnd Hconespt. Titiscr
demonstrates that antigens are released by tumors, and that if ne tﬁ{egrap can Wort{< for}cancer
indications ifrprHBRsTET e Ve ﬁﬁﬁ&ﬁ%@@?@’&r&%ﬁ@ﬂ@i‘&?ﬁi fFé?'g%n}’r%aﬁ?e, Wiligh, the
clinical POC ig:napaiRadord bijéep iR agonritiamwhighthothmatednEintcatdualsuRomadianced
cancers and systemic application (preferably S,G. oOr. dministration reute),it clear that
such TLR agBmigey Wﬁ@érfé’rﬁge‘?d%?ﬂﬁ%ié’djg{n%go%é%gle?gg%s} necgisg%"g%cé;%aﬁ?frasg agé%?cigiancer the
situation migkinaer diigseot.chianoeatistasissioaanosasyvatiaspect of tumor development in
patients, largely because tumors are detected too late when metastasis already has occurred.
Established tumor therapies mostly include 25 cytotoxic drugs with rather narrow therapeutic
windows. Hefice, TR thiednisatrpprrdehefnlicragenorageiberng i Supprdsan s tifetietSsis spread
might still be possible, the need is high.fornew heanirsivittarschialerablityandsaetmdhe

activation of the Fnmuine system, and in particular, the activation of toll-like receptor 30 TLIEQ) signaling
offers néfw prstBReqebRtEcifea SPERBIGHSNTBER E9 P BIYBS HRES (PIBPEOF LFI87E° SR IR
agonists like fhe.guanasing derivalivg isaipsbingeier arderiaeirnadigeryalive whngitestedimour murine
Renca lung metastasis model. All tested molecuIesvvirtuaj%corgp!)ette%t?up%{eshsﬁg t%(lef%_g%rgence of
lung metastaSEBWith é@gmérgm"ﬂgiy one interferon is utduced, bu 381 the Y

isoform’s altogether, and not only type I (alpha, beta), but also (indirectly) type Il {ganma,

NK cells). At least for local application, Aldara has delivered & remarkable proof-of-
15 concept. This demonstrates that antigens are released by tumors, and that immune therapy
can work for cancer indications in principle, and even in monotherapy. For a systemic
administration route, though, the clinical POC is pending for TLR7 or TLRY agenists,
which both are in clinical trials. For advanced cancers and systemic application (preferably
s.c. or 1.v. administration route) it appears to be clear that such TLR agonists have to be

20 combined with other therapies.

In case of earlier stages of cancer the situation might be different. Tumor metastasis is a
most severe aspect of tumor development in patients, largely because tumors are detected
too late when metastasis already has occurred, Established tumor therapies mostly include
25 cytotoxic drugs with rather narrow therapeutic windows. Hence, for the treatment in earlier
tumor stages, when the suppression of metastasis spread might still be possible, the need is

high for new therapies with good tolerability and safety.

The activation of the immmune system, and in particular, the activation of toll-like receptor
36 (TLR) signaling offers new promising approaches, TLRY agonistic CpG oligos like H2006
or H1826, and TLR7 agonists like the guanosine derivative isatoribine or an imiquimod
derivative were tested in our murine Renca lung metastasis model. All tested molecules

virtually completely suppressed the emergence of lung metastases with good tolerability.



WO 2009/118296PCT/EP2009/053399 - 3 - This provides a convincing rational for clinical
development of such molecules for suppression of cancer metastasis and points to the possibility of
systemic application of such drugs. However, the SMOL type TLR7 agonists have the advantage of
established RftPRE¥ Bftctive synthesis if compared to the nucleic acid tfﬁé”?fﬁ’@ Q&?ﬁ?%ts and are
5well suited for topical application. US-B-6,573,273-describes imidazoquinoline and
tetrahydroimidazoquinoline compounds that contain urea, thiourea, acylurea, sulfonylurea or
carbamate fuhbtfoltatitiderhe eompsing searmaaiitochelerefiel slommentindnsodul molecule for

US-B-6,677 g slesciibes inicazasuielive angistiandiofoidazaguip e samppiadiip contain

sulfonamide functionality at the 1-position. The com Boun s are said to bé useful as

immunomod A rAes Ut ResBip Shg 1SMSB3 R WERA -nerristomysshsrsivaniaso gh riiishedt
tetrahydroimigiaz egstinelineveaninasidss thatsaais aridefipcionalily et the Jypasitionsd he

compounds are a|d t e usef | as lmmunomodulators WO-A-2005/051324 describes
imidazo- &umgfﬂ ﬂ’?éoﬁfﬁf naé’ﬁﬂﬁwame rind systems 20substituted in 1-position with oxime or a
special N-oxide functlonallty The compounds are said to be useful as immunomodulators. 4

Summary of II moI ules articular im oJ|n -4- aml e derivatives, have
been found trl% are ac tors %FL idaﬁ$ ool ?ency%%ﬁﬂ SE Tmidazs ‘}le C&é‘%ﬂf’gﬂgﬁs have
favorable phySitochaiaiicalzznd ﬁhmmo(aknﬁan@,pmﬁewésea\r athlimvamﬁiﬂ}prd%des

compounds, Wﬂﬂl\ée&%@ﬁﬁft%‘ﬂ?:%&%?ﬁa?ﬁﬂ%ﬁﬁ%ﬁqgﬂgf%ﬁg and which are defined by general

structure formula’l: wherein: R1 A and B are as defi below.
10

US-B-6,677,34% describes imidazoquinoline and tetrahydroimidazoquinoline compounds
that contain sulfonamide functionality at the 1-position. The compounds are said to be

useful as immunomodulators.

i3 US-A-2005/0144283 and  WO-A-00/76505  describe  imidazoquinoline  and
tetrahydroimidazoquinoline compounds that contain amide functionality at the I-position.

The compounds are said to be useful as immunomodulators.

WO-A-2005/051324 describes imidazmquinoiina, pyridine and naphthyridine rind systems
20 substituted in 1-position with oxime or a special N-oxide functionality. The compounds are

said to be usefiil as immunomodulators.



In an aspect, there is provided a compound of formula I: NH, R1 MN AN (I) wherein R1 is selected
from the group consisting of: -H, alkyl, alkynyl, aryl, alkoxy, heterocyclyl and heteroaryl, wherein alkyl,
alkynyl, aryl, alkoxy, heterocyclyl or heteroaryl may be unsubstituted or substituted by one or more
substituents selected from the group consisting of: -H, -OH, halogen, -CO-N(R4)2, -N(R4)2. CO-C1.10
alkyl, -00-0-C1.10alkyl, -N3, aryl and heterocyclyl, wherein each R4 is independently selected from the
group corfistmgrgoffiinventiong alkyl, -C1_10 alkyl-aryl, or aryl, 4a A is C1-C6 alkyl; B is -N(R2)(R3);
R2 is -(C0)-R5. R5 is selected from the group consisting of alkyl inclusive of both straight chain and

branched chajn groups and of cyclic. groups, alkynyl, aryl, heterocyclyl and heteroaryl
Scm:ﬁi m%lec es, 1r1]1 pamc}ﬁ:ar n%{gaggqumol%leg—&an%ne derivatiyfes%/ have been founc%/ that are
activators for TLR7 with high potency. These imidazoguinoline derivatives have favorable
physicochemical and pharmacokinetic properties. Accordingly, this invention provides

compounds, which have been found to be activators for TLR7 and which are defined by general

structure formula I;

NH
N\
R1
P N>—
/

A
\B

)
wherein: R1, A and B are as defined below.

In an aspect, there is provided a compound of formula I

wherein

R; is selected from the group consisting of:

-H, alkyl, alkynyi, aryl, alkoxy, heterocyclyl and heteroaryl,

wherein alkyl, alkynyl, aryl, alkoxy, heterocyclyl or heteroaryl may be unsubstituted or
substituted by one or more substituents selected from the group consisting of: -H, -OH,
halogen, -CO-N(R.): -N(R),, CO-Ciy alkyl, -CO-O-C,alkyl, -Ni, aryl and
heterocyelyl, wherein each Ry is independently selected from the group consisting of —H,

-Ciagatkyl, <Cy.y0 alkyl-aryl, or aryl,



each of which may be unsubstituted or substituted by one or more substituents selected from the.
group consisting of -H, -OH, halogen, -CN, -NO2, -COOH, -SH, -CO-C1:6 alkyl, -CO-O C6 alkyl, -N3,
aryl, heterocyclyl, -CO-aryl and -CO-heterocyclyl,4R3 is selected from the group consisting of: alkenyl,
heteroaryl, cycloalkyl, and heterocyclyl, wherein alkenyl, heteroaryls, cycloalkyl or heterocyclyl may be
unsubstituted or substituted by one or more substituents selected from group consisting of: -Fl, alkyl,
alkenyl, afkéxy-habdgan, -OH, -N3. trifluromethyl, -alkyl-aryl, -O-alkyl-aryl, -CO-aryl, aryl, heterocyclyl,
heteroaryl 1{CQeRgtarparyl, -00-0-alkyl, -CO-N-alkyl, -CO-N-aryl, or pharmaceutically acceptable
solvates, ﬁalts,ﬁ: ides or stereoisomers thereof, or combinations thereof The compounds of formula
| are usefuféss'( qg'?‘sactivators. In another aspect, there is provided a compound as defined above for
use as a Rgdicdartedtrabhtdisclosunasifuithef: provides pharmaceutical compositions containing an

effective gipauptiplicomarind.of Jormyla bninwyalanpheraseast Here é%ﬁ@fgéiskﬁ% %@2@5&2 aceutical

composition’comprising a therapeutically effective amount of a‘compound of formufa fined
above in combirfitbASHPFEharbelEatekily acceptable carrier. In another aspect, there is provided a
compounehals dfefineld above wisebphar aceuiitalicompasitionmasdefinrcaboyrded asa imehe

treatment of a vigal orcrg)eglg)tlgsti%QE’e@% p4R. 0 yehanother a t,_gﬁe[&'% (%rggg?q heyse of a

ou 3) : en”-CN, ;s (-
compound as defined above for usé in the manufactire of a medicament, [ Péh, methods of
synthesizing corfipotiiitls -dkferhuigrerecibstibay! DdsérptistrotRilylires: Figure 1shows the effect of

chloroquirg iRetekineninElIcting enlkih@genists in PCIR-1 cells. Expression of IL8 mlaNA was
measured with TagMan FCRla er 16(111(j)urs inci.ltl)ation of cells with H2006, LPS or Resiquimod alone
eyl a% é and heterocyclyl, |

and in co?rll TTation With ¢
wherein alkenyl, heteroaryls, cycloalkyl or heterocyclyl may be unsubstituted or substituted by
one or more substituents selected from group consisting of: -H, alkyl, alkenyl, alkoxy,
halogen, -OH, -Nj trifluromethyl, -afkyl-aryl, -O-alkyl-aryl, -CO-aryl, aryl, heterocyclyl,
heteroaryl, -CO-heteroaryl, ~CO-O-alkyl, -CO-N-alkyl, -CO-N-aryl,
or pharmaceutically acceptable solvates, salts, N-oxides or stereoisomers thereof, or combinations

thereof.
The compounds of formula 1 are useful as TLR7 activators.
In another aspect, there is provided a compound as defined above for use as a medicament.

The disclosure further provides pharmaceutical compositions containing an effective amount of

compound of formula I.

In yet another aspect, there is provided a pharmaceutical composition comprising a
therapeuticaily effective amount of a compound of formula I as defined above in combination

with a pharmaceutically acceptable carrier.

In another aspect, there is provided a compound as defined above or a pharmaceutical

composition as defined above for use in the treatment of a viral or neoplastic disease.



Figure 2shows the TLR agonist screening cascade. WO 2009/118296PCT/EP2009/053399 - 5 -
Figure 3shows cytokine niRNA induction in hPBMC treated with 3-{acetyl[4-(4-
amino-2-ethyl-1H-imidazo[4,5-c]quinolin-I-yDbutyffaminol-2,5-anhydro1,3,4-trideoxypentitol (example
lll, TLR ago U. 5Figure 4shows studies with reference compounds in the Renca lung metastasis model
(Leja A, Hofmann HP, Maier T, Drache D, Grebe C, Fischer S, Gimmnich P, Sanders K, Gekeler V.
Metastasié §Fhitipther RN WiiRdy Ratdst 18t the HmgeBrBalBrEeice i sionyh/ Buppressed by
TLR9 or Hdiragenists mbsimeh8552, Proc Am Cancer Res 48, 2007), TOG =7- 10
thia-8-oxoguanosine; IMDZQ = imidazoquinoline derivative). In particular, female Balb/c mice (n=10)
were treated for 4 consecutive days starting day | or day 8 after Rcnca LacZ tumor cell injection,
respectivéhadihiswomibodneissysthetizing keeepesnB MO s ok dpplibddn 20% PEG, ODNs in 0.9%
NaCl as indicated. Lungs were excised 25 days after tumor cell 15injection (see Figure 4A). Further,
female Balb/c mice (n=5) were treated for 4 consecutive days as indicated. The compounds (SMOLS)
were appRETPEE8 PEE&bNs in 0.9% NaCl. At day 4 of treatment, blood was collected via orbital
plexus 20igmé spleensiweralexdivetoStbsaguenttycynRiNAivdastiso ek exipressioiRanalysis via
gPCR. Data were norrggllfgeg)g&ééggp& ﬁ%}ﬁ%\@g}%p Setto. _)W%apééﬁg[ll %@%%gp?ﬁv%%ﬁrperformed

via Mann-Whitney test (see Figure 4B). 25FigureSshows studies similar to Figure 4, however
performed with 3-{acetfabetion i 515 B P04. iFfias Srrisvéinadingms- 124 b coprpiatipe } -2,5
-anhydrol,3 ,4-tri deoxypgotiRlopihlkR ago 1, example Ill) and N- [4-(4-amino-2-ethyl1H-imidazo [4,5-c]

quinolin-l-lyé:z}%rte) tyI]-N_- %%%VQ% x?g&egé%rq%gsrgé?éiitglgi%Q%I{)j(ﬁgetarnide (TLR ago 2, example 1) in the
Renca lung"metastasis 30model.



WO 2009/118296PCT/EP2009/053399 - 6 - Detailed Description of Invention: It has been found that
the Unidazoquinoles derivatives, which are described in greater details below, are effective TLR7
activators and have surprising and particularly advantageous properties. |n.addition and based on the
foregoing, itwgszgqgfélgze%;n found, that certain pharmaceutically acceptabf)éc%%%ﬁ%%?%gﬂgs, N-oxides or
stereoisomers of these imidazoquinoles derivatives; &r combinations thereof, have surprising and
particularly toadvantageous properties. The present invention provides compounds of formula I: 15(1)

wherein is selé&H# from tHeodo G SeHEi SHRb Of ingrchne nahB P Cafatatik osifh Retersiatidytand
heteroaryl, wherein alkyl, aliaavh-aidi-alsaxvdheiRrecyshhoninetorpamv mayheoptigpally substituted

by one or more groups, which arc, e.g. selected from Il e %Ir_%up consisting of: -H, -OH, halogen,
-CO-N(1242, -N(124)1, -cr¢1iderxnpantitd. Gxsoalkil N2 88tidhally substituted aryl, heterocyclyl,
or -CO-aryl, :

5 Figure 4 shows studies with reference compounds in the Renca lung metastasis
model {Leja A, Hofinann HP, Maier T, Drache D, Grebe C, Fischer S,
Gimmnich P, Sanders K, Gekeler V. Metastasis of murine Renca kidney
cancer cells to the lungs of Ball/c mics is strongly suppressed by TLRS or
TLR7 agonists. Abstract 3552, Proc Am Cancer Res 48, 2007), TOG = 7-
10 thia-8-oxoguanosine; IMDZQ = imidazoquinoline derivative), In particular,
female Balb/c mice (n=10) were treated for 4 consecutive days starting day
1 or day 8§ after Renca LacZ tumor cell injection, respectively, The
compounds (small molecules (SMOLs)) were applied in 20% PEG, ODNs
in 0.9% NaCl as indicated. Lungs were excised 25 days after tumor cell

injection (see Figure 4A).

Further, female Balb/c mice (n=5) were treated for 4 consecufive days as
indicated. The compounds (SMOLs) were applied in 20% PEG, ODNs in
0.5% NaCl. At day 4 of treatment, blood was collected via orbital plexus

20 and spleens were excised. Subsequently, mRNA was isolated for expression
analysis via gPCR. Data were normalized to vehicle control (mean sef to 1).
Statistical evaluation was performed via Mamn-Whitney test (see Figure
4B).

25 Figure 5 shows studies similar to Figure 4, however performed with 3-{acetyl[4-(4-
amino-2-ethyl-1H-imidazo{4,5-c]quinolin-1-ylbutylJamine} -2, 5-anhydro-
1,3,4-trideoxypentitol (TLR ago 1, example III) and N- [4-(4-amino-2-ethyl-
1H<imidazo [4,5-¢] quimolin-1-y1) butyl]-N- (1,1-dioxidotetrahydro-3-
thienyl) acetamide (TLR ago 2, example I} in the Renca lung metastasis

30 model.



25each R4 is independently selected from the group consisting of: -H, -C1.10 alkyl,alkyl-aryl, aryl; A is
CI -C6 alkyl; B is -N(R2)(R3); R2 is hydrogen or WO 2009/118296PCT/EP2009/053399 7 R5 is
selected from 6h% (gyo%ggconsisting of: alkyl, alkynyl, aryl, heterocyclyl andP h,?/te]ggar/(I)SE?agh of which
may be optionaﬁy Sibstituted by one or more groups,  which are, e.g. seqe‘gied}?rom e group
consisting of: -H, -OH, halogen, -CN, -NO2, 5-COON ~SH, -CO-C1_6 alkyl, -00-0-C1_6 alkyl, -N3,
optionally substituted aryl, heterocyclyl, -CO-aryl or -CO-heterocyclyl; R3 is selected from the group
consisting of:DFF,aﬁﬂ%/P"éﬁééﬁ?ﬁ“a Inyerdigaryl, cycloallcyl and heterocyclyl, wherein alkyl,
alkenyl, aryl, heteroaryl, cycloalkyl, or heterocyclyl may be tounsubstituted or substituted by one or

more substifuertiss wabe iR el SBLC oRid A0 BERUPICADIIRNRY Vi ch! AL AR, 3lkQxy, halogen,
-OH, -N3, triil ro%etg , -alkyl-aryl, -Q-alkyl-aryl, -CO-aryl, aryl, heterocyqul, heteroaryl,
-CO-heteroaryfa O-g[%’étit%ﬁeoe Fﬁﬁyﬁégﬁgsﬁﬁ?t@d%t afAvE0BUORERYE -E0-Magikylatg O-N-aryl;

150r phatmaeéuticafiyoacpepiatils solvates, salts, N-oxides or stereoisomers thereof, or

In addition and based on the foregoing, it has also been found, that certain
pharmaceutically acceptable solvates, salts, N-oxides or sterevisomers of these
imidazoquinoles derivatives, or combinations thereof, have surprising and particularly

10 advantageouns properties.

The present invention provides compounds of formula I;

NH,
NN
N R1
» N}—
A/ |
g
5 (D
wherein

R, is selected from the group consisting of*
-H, alkyl, allcynyl, aryl, alkoxy, heterocyclyl and heteroaryl,
20 wherein alkyl, alkynyl, aryl, alkoxy, heterocyclyl or heteroaryl may be optionally
substituted by one or more groups,
which are, e.g. selected from the group consisting of -H, -OH, halogen,
»CO-N{R4)s, -N{Rs)s, -CO-Cpyp alkyl, -CO-0-Cyyp alkyl, -Nj, optionally
substituted aryl, heterocyclyl, or -CC-aryl;
25 each Ry is independently selected from the group consisting of:
-H, -Ci.yp alkyl, -Ciyo alkyl-aryl, aryl;
A is C1-C alkyl;
Bis -N(R2)Rs);
R; is hydrogen or -{CO)-R;;



combinations thereof As used herein, the terms "alkyl", "alkenyl", "alkynyl" and the prefix "alk" are
inclusive of both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 20
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, with alkenyl
and aIIcynyI‘g%ﬁ%)gl &?ﬁ%gining Corn 2 to 20 carbon atoms. Preferred gro&&g/ﬁg%ﬂ%{gtsgf’g?of up to 10
carbon atoms. Cyclic groups can be monocyclic or fielycyclic and preferably have from 3 to 10 ring
carbon atoms. Exemplary cyclic groups include cyclopropyl, cyclopentyl, cyclohexyl and adamantyl. 95
In particular jthi telea:salfoytt thfersotp acstiatighy @hain or branched alkyl radical having 1 to 4 carbon

atoms. Examples igggwdgﬁg,e%(tﬁg' e{,%&a%%ﬂgﬂ%ﬂrﬁax{n%%le&ﬁwwmq-rwtwe by

Substituted alkyl is 48 dé e. WO 9/118296PCT/EP2009/053399 - 8 - Likewise, "alkenyl"
refers to an alkyl gevbgihdsdrity apeasnei®EaHIBN atoms and including a carbon-carbon double bond.

Further, die term "%@&yggeefggsQ&&@%x{rg{wg@fﬂr&eﬁamelg@fvm;ammagamm H@ term "aryl"

as used herein includes carbocyclic aromatic rings or ring systems. Examples of aryl groups include
phenyl, faphthyl, bR, fbrefft-4nid M¥ny .%%ﬁ?ﬁ@:ﬁ%?’,hﬁ%‘f’tfe?mm&ﬁﬁ I%HL il 8%@% or

erslf

naphthalene. In a m&@g@g@m@@m@mﬁ; ay-ieeherylySubstituted aryl is as defined above. 10 The
term "heteroary!" includes aromatic rings or ring systems that contain at least one ring heteroatom

(e.g. 0, 8, N)RrissEHERiGRir OBk BTN HEREIBLR PYroups include furyl, thienyl, pyrrolyt, pyrazolyl,
imidazolyl, triazolyl,ket@ztlylkisgkazelyheoxaznlylcthiedbijlaisdthiezoldbxadiazolyl, oxatriazolyl,

thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, 15 benzofu an%%t'g,g zgfurapyl, thionaphthenyl,
isothionaphthenyl, ?ﬁ%%ﬁ}Pl gﬁho%keflﬁdaz@f, @ggr%g?ér az yT., %egfz’]oxazolyl, gﬁ%?hiazglyl,
benzisothiazolyl, putisybstetxbmysariixediolions osowrisiaiiuentiolinyl, quinazolinyl, naphthyridinyl,
and benzoxazinyl, which if.each cangisupsHbtiiedotRayzontionalhgsubritytedinene or more
places. 20
halogen, -OH, -Ns trifluromethyl, -alkyl-aryl, -O-alkyl-aryl, -CO-aryl, aryl,
heterocyclyl, heteroaryl, -CO-heteroaryl, -CO-substituted aryl, -CO-substituted
heteroaryl, -CO-O-alkyl, -CO-N-alkyl, -CO-N-aryl;
.15 or pharmaceutically acceptable solvates, salis, N-oxides or stereoisomers thereof, or

comnbinations thereofl

As used herein, the terms "alkyl”, "alkenyl", "alkynyl" and the prefix "alk" are inclusive of
both straight chain and branched chain groups and of cyclic groups, i.e. cycloatkyl and
20 cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon afoms,
with allenyl and alkynyl groups containing from 2 to 20 carbon atoms. Preferred groups
have a total of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and
preferably have from 3 to 10 ring carbon stoms. Exemplary cyclic groups include

cyclopropyl, cyclopentyl, cyclohexyl and adamantyl.

In particular, the term “alkyl” refers to a straight chain or branched alkyl radical having 1
to 4 carbon atoms. Examples include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, ter-butyl. Substitated alicyl is as defined above.

36 Further, the term “alkynyl™ refers 1o an alky] group having at least two carbon atoms and
including a carbon-carbon triple bond. Substituted alkynyl is as defined above.



Substituted heteroaryl is substituted, e.g. by one or more of halogen, hydroxyl, aryl, alkyl, araLkyl,
alkoxy, carboxy, cyano, trifluoromethyl, nitro, amino, alkylamino, dialkylamino, or combinations thereof.
As used herein, the term "heterocyclyl" refers to non-aromatic rings or mono- or bicyclic ring systems

that contain g&q&g@%’gﬁ?ﬁng heteroatom (e.g., preferably selected from OP %W%?W Whetein x = 0, 1

or 2). Exemplary heterocyclic groups include pyrrolidinyl, tetrahydrofuranyt, morpholinyl,
thiomorpholinyl, piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, tetrahydropyranyl,
azabicycloogtaeylissy clalkenirazafiny clo[2aBd ceamyt, BO o derdtdivso aetpanydrsthiéphenyl or
cyclopentylslulf?n Ii as W%H as g}%&i&gl,@%@%?d forms and/or n-oxides thereof, which in each case are

unsubstituted oF m: ocﬁﬁo%“éﬁ? e substituted in one or more places. Substituted heterocyclyl is, e.g

substituted by one or WO 2009/118296PCT/EP2009/053399 - 9 - more of halogen, hydroxyl, aryl,
alkyl, afa'ky'y&ﬁh%%}/m%%ﬂﬁ%wqef&%m&&ﬁyéraﬁyaeﬁ@md@&@yﬁmmg&aﬂﬁﬁﬁmim- or
combinations thereof. It is to be understood that the invention covers all combinations of substituent
groups Sreferred to hereinabove. In particular, the invention covers all combinations of preferred

groups descrijgdhareingbove. Bharmassuiicalicacespiapisatimofih eiogmpouings syseording to the
invention include all inorganic and organic acid additign, salts.and salts with bases, ciglly all 10
pharmaceutiEXAalEE bk ﬁﬁ%@%\f‘??e?ﬁ%Hﬁﬁ@iﬁ@g}g}%lﬁlﬁ{%ﬁ@zﬁé@ﬁ %{al%g%v}ﬁ?%ﬁ'e?? particularly
all pharmaceicalivgacepiablainorgsnictantondanicapitebasitior satanbiesdialinitibasés
customarily yse inﬁ mi?ré:%]'dEx mpleae%f a idbaddition salts include, but are not limited to,

|

hydrochlorid&sP"%] JeL. BridsShates. nitrates, sulfates, acetates, citrates, D-gluconates,
benzoates, 2-(4-hydroxybenzoyl)benzoates, butyrates; sulfosalicylates, maleates, laurates, malates,

flunarates, syecinates, oxalaies, ?ﬁﬁ&t%ﬁéﬁ@rﬁ}g Jaienesilfanates omathanesulforates.

3-hydroxy-2-nap}1€"[ﬂ%a es and trifluoroacetates. 20Examples of salts with bases include, but are not

limited to, litHieterosotiute.2pdbashiut; calcibrriehmi ARGy RESRATY Lt RuR, SRR MM
meglumine apgLguanidipiymsalierRihrsse Sdiurand amma wiksal Rt pisiey ritzolyl,
isothiazolyl, oxadiazolyl, oxatriazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl,
15 benzofuranyl, isobenzofuranyl, thionaphthenyl, isothionaphthenyl, indolyl, isoindolyl,
indazolyl, benzisoxazolyl, benzoxazolyl, benzthiazolyl, benzisothiazolyl, purinyl,
benzopyranyl, guinolinyl, isoquinolinyl, cinnolinyl, guinazelinyl, naphthyridinyl, and
benzoxazinyl, which in each case is unsubstituted or may opticnally be substituted in one
or more places.
20
Substituted hetercaryl is substituted, e.g. by one or more of halogen, hydroxyl, aryl, alleyd,
aralkyl, alkoxy, carboxy, cyano, irifluoromethyl, nitro, amino, alkylamino, dialkylamino,

or cornbinations thereof.

25 As used herein, the term “heterocyclyl” refers to non-aromatic rings or mono- or bicyclic
ring systems that contain at Jeast one ring heteroatom (e.g., preferaﬁly selected from Q,
SO, or N, wherein x = 0, 1 or 2}, Exemplary heterocyclic groups include pyrrolidinyl,
tetrahydrofuranyl, morpholinyl, thiomorpholinyl, piperidinyl, piperazinyl, thiazolidinyl,
imidazolidinyl, tetrahydropyranyl, azabicyclooctanyl, such as 1-azabicyclo[2.2.2]-octanyl,
36 1-oxo and dioxo-tetrahydrothiopheny! or cyclopentylsulfonyl, as well as benzocondensed
forms and/or n-oxides thereof, which in each case are unsubstituted or may optionally be

substituted in one or more places. Substituted heterocyclyl is, e.g. substituted by one or



The salts include water-insoluble and, particularly, water-soluble salts. The compounds of the
invention and the salts thereof may contain, e.g. when isolated in crystalline form, varying amounts of
solvents. Included within the scope of the invention are, therefore, all solvates of the compounds of
formula (1) and he St thereof, Hydrates arc a preferred example of saidl sOIVATes WO
2009/118296PCT/EP2009/053399 - 10 - In certain efnbodiments, the compounds according to the
invention and the salts thereof may include stereocisomers. Each of the stereogenic centers present in
said stereoisCAEF LajasaRe R atybonmd ebifigamitivh RioricabsiuteyconfigiffatiomSigccording

to the rules ohfalmningdtpngiRselatyMiSHE SIS HISABRISIARG ghe salts thereof are part of 5the

invention. The invention further includes all mixtures of the stereocisomers mentioned above
independent of the ratio, including the racemates. Compounds of the invention and salts thereof
containing a dpiste benhdsayoerishastie iSOmMAsAB&IsAMeHURRILERISSaRErsArelglided in the
inventionS Thgegcis%rgglhis 10 {’he g?]omeéricl‘gso er.in which the carbon atoms_connected by the
double bond €ach have the two higHeSfTAR f’ﬁgr%%ﬁﬁ?%“tf?@‘éﬁéﬁfgis(fa’éﬂ?}f’ﬂﬁ’@‘ﬁoﬁfbﬁ%ﬁ‘@. The E
isomer is the geopadgscrisetrigrémableich the carbon atoms connected by the double bond each have
the two highest ranking groups on opposite sides of the double bond. 15Some of the compounds and
salts according to the invention may exist in different crystalline forms (polymorphs) which are within
the scope of HEiReeitElFaegestthbr salier /i esnpbthd cormpdimds difanmmidod iaraithelsalts
thereof whichysgovarieddniansoraepunddlor asall thesedin a biglogisalsysiem. (hioprgeursors or
pro- 20 drugs) are covered by the invention. Said biological system is, e.g. a mam alian organism,
particuldily a FtirATtSH Avrratahlp rarigrsss raderssrimapid addhinerfelisarsl taicomipbuse of
formula (1) orpusialilinereniymmeiabalic ResRsse Arsemingie enaneleredemhpdimentof the

resent invention, ¢ ounds of formula | .
P saﬁs w1gmgses customarily used in pharimacy.

Examples of acid addition salts include, but are not limited to, hydrochiorides,
15 hydrebromides, phosphates, nitrates, sulfates, acetates, citrates, D-gluconates, benzoates,
2-(4-hydroxybenzoyl)benzoates, butyrates, sulfosalicylates, maleates, laurates, malates,
fumarates, succinates, oxalates, tartarates, stearates, toluenesulfonates, methanesulfonates,

3-hrydroxy-2-naphthoates and triflucroacetates.
20 Examples of salts with bases include, but are not Himited to, lithium, sodium, potassivm,
calcium, aluminum, magnesium, titanium, ammenivm, meglumine and guanidinium salis.

Of these, sodium and ammonium salts are preferred.

The salts include water-insoluble and, particularly, water-soluble salts,

25
The compounds of the invention and the salts thereof may contain, e.g. when isolated in
crystalline form, varying amounts of solvents. lncluded within the scope of the invention
are, therefore, all solvates of the cbmpcunds of formula (I} and the salts thereof, Hydrates
arc a preferred example of said solvates.

30

N-oxides of the compounds according to the invention and the salts thereof include

compounds, wherein a nitrogen atom of a substituent moiety is oxidized.



25 in which R1 is -H, alkyl, optionally substituted aryl, heterocyclyl, or optionally substituted heteroaryl,
R2 is -(C0)-R5,-wherein R5 is alkyl, aryl, or heteroaryl, and R3 is -H, or alkyl, are excluded from the
present invention. In another preferred embodiment, the present invention relates to a compound of
formula 30 I&Wf?g(’compound of formula | as defined above, wherefn” HE‘?%@%}%%&’%. WO
2009/118296PCT/EP2009/053399 and R3 is selectgd-from groups consisting of: alkenyl, aryl,
heteroaryl, cycloalkyl and heterocyclyl, each of which may be unsubstituted or substituted by one or
more substityeptsaH taBetnae e bk edrpobndimentdihg presemvavtotiond dhatesito theserhpound of

formula Ic, which.is @ compound of fotmyla J. as defined ahoyv inRLi nukenalkoxy; and
R2is -(CO)-@@’ mﬁ’\ug%p?‘% SHad emt gn fgriﬁeont%cl)? tsr%ére(? B%%Sﬁ%%ﬂ%ﬁ%n%@%%%%%ng%&@ compounds
of toformula tasthandite, seotrtingtt ghatiredent iteattiohtReorigstalionyRI(ACHHIEE HaBe

unsubstituted or sulstiited %yd%';}% %épgswgﬁﬁﬁ%%@a&%ie@mp@m incanether petarred
ﬁ 0 al,

embodiment'6fthe compou ormulaT, including the compounds of formula la, Ib and Ic, Rl is alkyl,

more preferatblyinvaptions Taaitownsiopr&rhadisHbedihSHEBIER O CHIR SRS PSFRARICIRLluding the
compounds gf foEiia;laql eRaHe R IS8l sacederaierably methyl. In another preferred

embodiment of the compound of fotioula I, including the compounds 20 of formula la, Ib and Ic, R3 is
heterocyclyl, which may be unsubstituted or substituted by one or more substituents selected fiom
group consistiggfuhielEIaae iatketialkeybahalogani eor@iing drieutdthesdrefeyresigmbddiment of

the compound of formyla I, including the compounds 250f formula la, Ib and | is C2-4 gyl, more
preferably CASSIRSHS %%éﬁ“ﬁ?@ﬁeﬁg’ 1e5f?fé)dﬁ$ Bithogns mvmgggii%ﬁ%o tﬁ%%gfgsgnt

RERtoF the %ompounds accor
inventiorelatesytoraempunes of fdiiviukad selestetbfrermonnected by the double bond each have

30N_[4_(4_an&%05§6%§p%é5 @grwk%%%zg%%gs_%%Q%@ﬂk&%@%ﬂé’%@b}é bord, The E isomer is the
geometric isomer in which the carbon atoms connected by the double bond each have the

two highest ranking groups on opposite sides of the double bond.

15 Some of the compounds and salts according to the invention may exist in different

crystalline forms (polymorphs) which are within the scope of the invention.

Furthermore, derivatives of the compounds of formula (I) and the salts thereof which are
converted into compound (I) or a salt thereof in a biological system (bioprecursors or pro-

20 drugs) are covered by the invention. Said biological system is, e.g. a mammalian organism,
particularly & human subject. The bioprecursor is, for example, converted into the

compound of foronula (I) or a salt thereof by a metabolic process.

According to one preferred embodiment of the present invention, compounds of formula 1 |
25 in which R; is -H, alkyl, optionally substituted aryl, heterccyclyl, or optionally substituted
heteroaryl; Rs is -(CO)-Rs, wherein Rs is alkyl, aryl, or heteroaryi, and Ry is -H, or alkyl,

are excluded from the present invention,

In another preferred embodiment, the present invention relates to a compound of formula

10 Ia, which is a compound of formula I as defined above, wherein R, is hydrogen.

In another preferred embodiment, the present invention relates to a compound of

formula Ib, which is a compound of formula I as defined above, wherein R; is -(COY-Rs;



dioxidotetrahydro-3 -thienyl) acetamide,
N-[4-(4-amino-2-ethyl-1H-imidazo[4,5-c]quinolin-l-y1)butylEN-0 -methyl-1 -
oxidopiperidip-4- ide, WO 2009/118296PCT/EP2009/053399 - 12 - 3-
acetyl[4-(4-(;%9nzgg%%g§%t§{jwimidazo [4,5-c]quinolin-1-yObutyl] amino }-2?’58-’5%2%99/853399
ydrol,3,4-trideoxypentitol, N-[4-(4-amino-2-ethyl- 1 11 -
H-imidazo[4,5-c]quinolin-1-yl)butyll-N-(1-benzyl-2-methyl-1- oxidopyrrolidin-3-yflacetarnide,
52-ethyl-1-[4nfte fahy detedit pioan-grotamionjitityd b I Hlimitdz offl Siclguimolin ydenlkg, snd
-[4-(1-azabigyclo[2.2.2]oct-3-ylami 0?% utyl]-2-ethyl-1H-imidazo[4, inalin-4-ami :
(011l R Ty TP B on e Sy pa b O SaAHRg BRI Ghdre
-2-ethy1-1Hiswbd#eds5-c]quinolin-4-amine 10 or pharmaceutically acceptable solvates, salts, N-oxides
or stereoisomers thereof, or combinations thereof Pharmaceutical compositions of the invention
contain a therapeutically effective amount of 15a compound of formula | (including formula la, Ib and

Ic) accofdindrtoathereBeatetioge SIBIOFIRBIN bR ISASAAth B ERBPM JERUET Ay ActEPRIHS cafrier. The
term “therapgfically.efiective arnompbumesn s ARMou e conpometsulicieadmindgce a
therapeutic effect, such as activation of TLR7, This may cause cytokine induction, antitumor activity
and/or antivitdiadiony Raihdbdhthe exact amount of active compound used in a pharmaceutical
composition of the invention will vary according to factors known to those of skill in the art, such as the
physical and_chemical n tur% of the 1g:orgn@ound as ngl 23 the.?aa uré%c%&he %ﬁ‘”i&{n?ndéﬁg? i@tended
dosing regimBrf & AR R CEPBERIBIS S the Ihvention will tontain suthicient active
ingrediant 2Ftempikyvidaia sidse, ek adnding] ©Cigikedot abeutiso, Rglkdemprefyriplydibdumes jig/kg to

about 5 mg/l%bl%s'iﬂ%gg @%%HQ%%&I%%’ %%Q joerclg‘lore substituerts, as defined above.

In another preferred embodiment of the compound of formula I, including the compounds
of formula Ia, Tb and Ic, R, is alkyl, more preferably ethyl.

15
In another preferred embodiment of the compound of formula I, including the compounds

of formuda Ia, b and Ic, R; is.alkyl, more preferably methyl.

In another preferred embodiment of the compound of formulz I, including the compounds
26 of formula Ia, Ib and Ic, R; is heterocyclyl, which may be unsubstituted or substituted by
one or more substituents selected from group consisting of: hydrogen, alkyl, alkenyl,

halogen, or -OH.

In another preferred embodiment of the compound of formula 1, including the compounds

25 of formula Ia, Ib and Ic, A is Cpy alkyl, more preferably C, alkyl.

Another preferred embediment of the compounds according to the present invention relates

to compounds of formula I selected from:

30 N-  [4-(4-amino-2-ethyl-1H-imidezo  [4,5-¢]  guinolin-1-yl)  butyl]-N-  (1,1-
dioxidotetrahydro-3-thienyl) acetamide,
N-[4-(4-amino-2-ethyl-1H-imidazo[4,5-c]guinolin-1-ylybutyl}-N-(1 -methyi-1-

oxidopiperidin-4-yl)acetamide,



Any of die conventional dosage forms may be used, such as tablets, lozenges, parenteral
formulations, syrups, creams, ointments, aerosol formulations, transdermal patches, 30transmucosal -
patches and the like. WO 2009/118296PCT/EP2009/053399 - 13 - active agents, including additional
anticancer agerts, inttie response modifiers, antiyirals, antibiotics, and ﬁfﬂﬁg‘?w P& invention
furthermore relates to pharmaceutical compositions which comprise at least 5one of the compounds

and phafmaC@LIf]QE&y}{zﬁg;%%QL%%ﬁl@@?ﬁﬂﬁ%ﬁ,B'J%#GY%TELQP~%%%‘§E?§ﬂ%%ﬁ%%]§%§£§1&}8~

pharmaceutically acceptable auxiliary. Preferably, the pharmaceu positions comprise one or
two of the compdur8®ameEpR@Emaceutically acceptable salts according to the invention. More

preferably, the-L0@haimacestical eRmpesiions gemplise: %Q{Jﬁ%?mﬂyﬁdﬁﬁ%ﬁh&maceuticalIy

acceptable salts according to the invention. In a particularly preferred embaodiment of the invention,
the pharmac&HHRNESHBBsIdMECE8Misise a compound of the examples according to the invention

together withttedst-pReclaphaicrEayboalydocapishie puKliandak bR Bhafmasprlicaheampositions
vention (vl g AL ST SEIE BB i S Eh GuFT BFREAT 07909 wiv,
preferably 5 ter 95 wt%, 20 more preferably 20 to 80 wt%. As pharmaceutically acceptable auxiliaries,
any auxiliarieg. @%@-Eﬁo%dﬁgfﬂéﬁ&%o~2H-ﬂ1iochmmen~4~yl)aminﬁ}butyi}~2-ethyi-1H~
imidazo[4,5-c]quinolin-4-amine
1
or pharmaceutically acceptable solvates, salts, N-oxides or sterecisomers thereof, or

combinations thereof,

Pharmaceutical compositions of the invention contain a therapeutically effective amount of
15 a compound of formula I (including formula Ia, Ib and Ic) according to the present

invention in combination with a pharmaceutically acceptable carrier.

The term "therapeutically effective amount” means an amount of the compound sufficient
to induce a therapeutic effect, such as activation of TLR7, This may cause cytokine

20 induction, antitumor activity and/or antiviral activity. Although the exact amount of active
compound used in a pharmaceutical composition of the invention will vary according to
factors known to those of skill in the art, such as the physical and chemical nature of the
compound as well as the nature of the carrier and the intended dosing regimen, it is
anticipated that the compositions of the invention will contain sufficient active ingredient

25 to provide a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to
about 5 mg/kg, of the compound to the subject.

Amy of the conventional dosage forms may be used, such as tablets, lozenges, parenteral
formulations, syrups, creams, ointments, aeroso! formulations, transdermal patches,

30 transmucosal patches and the like.

The compounds of the invention can be administered as the single therapeutic agent in a

treatment regimen, or may be administered in combination with one another or with other



preparing pharmaceutical compositions can be used. Examples thereof include, but are not limited to,
solvents, excipients, dispersants, emulsifiers, solubilizers, gel formers, ointment 25 bases,
antioxidants, preservatives, stabilizers, carriers, fillers, binders, thickeners, complexing agents,
disintegratin@é@%%@}gﬁ&(ffers, permeation promoters, polymers, Iubricantg?gg’g)l‘}f)ﬂ(&f%%ﬁfs, propellants,
tonicity adjusting agents, surfactants, colorants, flaygrings, sweeteners and dyes. In particular,
auxiliaries of a type appropriate to the desired formulation and the desired mode of administration are

used. 30 Thegharacruticalicemposidnnmsan ke fasaulateds fomexamplesifiastabiridifienqted tablets
(dragees), pills, cachets, c_agsules" caplets), granules, powders, suppositories, solutions (e.g. sterile

solutions), eRMiSTBHs 28445 FsiBRL it Sents, creams, lotions, pastes, WO
20091118296PCT/EP20091053399 - 14 - oils, gels, sprays and patches (e.g. transderrnal therapeutic

systems).Ag{gtionall , th %Earmace tical compositions can be prepared as, e.9. Liposome delivery
systems, sy ﬁ%‘fﬁr&ﬁﬁcﬁ g@@ﬁ%%%?ﬁﬁ%éﬁ %aggﬁupﬁédc f’én%osh{(?)% ona Ignﬁglgg%%g?%%%stems in

which the active cbtixpoungdsndsupié tberpalsewsrs e agcssiibesaithimdeyliagdblépdiypeie). S The
pharmaceutigal. sompasiins.pomiising e AgHye compguadanat least one auxiiary can be
568

manufactured i & manner known to a person skilled in the art, e.g- by dissolving, mixing, granulating,
dragee-making, levigating, emulsifying, encapsulating, entrapping or lyophilizing processes. 10 The

selected forrplation.depends intex fi.edhpdgiacladminisissing de pharnasesicaleamposition.

The pharmaceutical comb%ositions of the invention can be administered by any suita%lﬁéiroute, for

example, by THEBRSPISGRIN RRIERHRIEaISaHEr ARSABERS i thir iRt eRFRREE YIS AF St Bt taHEous,
intracutaneoysstamicalicib lanssienas, nirprsabintioaatointaparitonenphatinsiemallly

intracoronary, transurethral, re%%al or v é%ihal route, by inhalation or by ins-ufflation. Oral administration

is preferred. FRSEIER S BIFATTABING RF G EXE  Biits, cachets, capsules (caplets), granules, solutions,

In a particularly preferred embodiment of the invention, the pharmaceutical compositions
comprise a compound of the examples according to the invention together with af least one

15 pharmaceutically acceptable auxiliary.

The pharmaceutical compositions can contain at least one of the compounds and

pharmaceutical]ly acceptable salts according to the invention {hereinalter referred to as "the

active compound") in 2 total amount of from 0.1 to 99.9 wt%, preferably 5 to 95 wt',
20 more preferably 20 to 80 wt%.

As pharmaceutically accepiable auxiliaries, any asuxilaries known to be suitable for
preparing pharmaceutical compositions can be used. Examples thereof include, but are not
limited to, solvents, excipients, dispersants, emulsifiers, solubilizers, gel formers, ointment
25  bases, antioxidants, preservatives, stabilizers, carriers, fillers, binders, thickeness,
complexing agents, disintegrating apents, buffers, permeation promoters, polymers,
Inbricants, coating agents, propellants, tonicity adjusting agents, surfactants, colorants,
flavorings, sweeteners and dyes. In particolar, auxiliaries of a type appropriate to the
desired formulation and the desired mode of administration are used.
30 7
The pharmaceuntical compositions can be formulated, for example, into tablets, coated
tablets (dragées), pills, cachets, capsules {caplets), granules, powders, suppositories,

solutiens (e.g. sterile salutions), emuisions, suspensions, ointments, creams, lotions, pastes,



20 emulsions and suspensions are, e.g. suitable for oral administration. In particular, said formulations
can be adapted so as to represent, for example; an enteric form, an immediate release form, a
delayed release form, a repeated dose release form, a prolonged release form or a sustained release

form. Said f(}Vrﬁg(’ggﬂiﬁ@’ %btained, for example, by gating tablets, by divigﬁiré%ﬁgfgsﬁ{% several

compartments separated by layers disintegrating 25 under different conditions (e.g. pH conditions) or

by coupling the active compound t [ r ly, inistrationshy:inhalatien is
preferably m%lgf’é ﬁ?/lisijssl%aﬁégnaggr g&%#r&g%groso %ﬁ%éﬁ%ﬁlﬁgﬁé}%ﬁ%rsion, a soli%’l-gaseous
dispersion opbamizeiiicplicysutivigasecus SopigpBesien, AW ZE0TA L8796P SFIEPRGTYAIEE399 - 15 -

the kind of the aefive GompoURdIR e adminisiered, e assasckRRsHENG.deyicaRan GamRIn the

active compound in form of a powder, a solution or a dispersion. The powder may contain, for
example, on&BRFHEPE URPRENSFobT SAURIRAHERTTE AFrfe P LA AAPLSHRARRG ROYRE Shlution may
contain ig addition to the solvent, for example, one or more of the 5 following auxiliaries: propellants,

solubilizers (ﬁo-solvents), surfactants, stabilizers, buffertsli?tonicit ad#lé?tin agne'cht_s‘d %%%eg\égtives and
flavorings. THOGRPEIAISAHEE COMERAM T GRIBRTT the s PR i i e, BnESt Mote of the
following auxliatirsy pronsl|ants Stufactants siabiiZetswbuffer peprasekittiles tmdftaveinys.

Examples of carriers include, but are not limited to, saccharid L lagk nd glucase, Fxamples
of 10propella fgﬁh’élfﬁ’dé?%{ﬂgar%r %no??l}}rﬁ'ﬁég E%% u%iroﬁ%pggé%%%%,%%&%?ﬁ%%-%trgﬁgorggf’thane and
1,1,1,2,3,3,3sneptafhynroprapeineng pEhesgsasticle size of the aerosol particles (solid, liquid or solid/liquid

particle% is preferably less than 100 gm, more preferably it is in the range of from 0.5 to 10 gm, in
particular in 15the range of from 2 to 6 gm (1D50 value, measured by laser diffraction). Specific

aerosol-prod@ibingselevieb sfumpingy Berestd fstenmiied wdrifistrtenahcrigEnistime f% limited to,

Cyclohaler(n,isighalerd) Rafpdiake, THEORRAIRHR ISk E: FurbehaleiRcMaHobZew,
Easyhaler(r), Aerolizer(r), lethaler(r), Dislcuse, Ultrahalere and 20 Mystic(r) inhalers TH‘?B%%
),

aerosol-prod AR HERR e ¥ &Y b & WBRIBI HEHIGVitFPS pEcEiBler BYpHicrele FoABRSRha
NebulatorO, Valamaated angiRandndy), farampioving inketalieneffisiensyracineass, of topied)
administration, sujtable pharmaceutical formulations are, for exfa\mple .
15 transdemmal, infranasal, imtraccular, intrapérifoncal, mttasternal, iniracoronary,
transurethral, rectal or vaginai route, by inhalation or by insufflation. Oral administration is

preferred.

Tablets, coated tablets (dragees), pills, cachets, capsules {caplets), granules, solutions,
20 emulsions and suspensions are, e.g. suitable for oral administration. In particular, said
formulations can be adapted so as to represent, for example, an enteric form, an immediate
release form, a delayed release form, a repeated dose release form, a prolonged release
form or a sustained release form. Said forms can be obtained, for example, by coating
tablets, by dividing tablets into several compariments separated by layers disintegrating
25  under different conditions (e.g. pH conditions) or by coupling the active compound fo a

biodegradable polymer.

Administration by inhalation is preferably made by using an aerosol. The aerosol is a
liquid-gaseous dispersion, a solid-gaseous dispersion or a mixed liquid/solid-gaseous

30 dispersion,

The aeroso! may be generated by means of aerosol-producing devices such as dry powder

inhalers (DPIs), pressurized metered dose inhalers (PMDIs) and nebulizers. Depending on



95o0intments, creams, lotions, pastes, gels, powders, solutions, emulsions, suspensions, oils, sprays
and patches (e.g. transdermal therapeutic systems). For parenteral modes of administration such as,
for example mtravenous intraarterial, > 009/053399
mtramusculaw(gﬁﬂ)gfftgneous intracutaneous mtraperltonealandlntrastemaT%HEgmlnls ration, preferably
solutions (e.g. sterile solutions, isotonic solutions) argsused. They are preferably admlnlstgred by
injection or infusion techniques. WO 2009/118296PCT/EP2009/053399 - 16 - In case of intranasal

administratiomhdaaexamnple, sgiay soanshsalutions WwReRpRledHR dipstpaiRiRgeRyed fasmulations.
For intraocular atdml istr tlon solutlor%s to_be a lied i | dropf gels and ointments are
e i

5exemplified FOMAGIat0OA ‘@ecﬁg}%(fl‘gl}j H& Bcﬁg’r a%@ﬁﬁ' 5hcbm Sh&E STSIRY HHhECK¥Ention can
be administeredysuckethabthedosie, ahther activer € dra pailueiig mhmmmwsbpwi@rsaﬁavators of

TLR7. In par r in the rang of fro 01 to 400 referab mg to to OO mg,
more preferatlijlzlﬁlegl 5%98%%5866n n“{ 2 lrrlnl(i:}sa[ pf% era Y}:mls(r)n‘f;e 0] mm? t%%egg found per
day is préferrédigorizm av&ﬂesgwadmnopa&h@m havingihzmd)(ws@hem}mdrgfammttﬁ re!apémm; is to be

noted that the,gese iBsleps e&ﬁ%@o&g&a@&%ﬁ@&%@%ﬁ%@g@g et dhaapegieadreate,

age, body weight eneral health, Sex and diet of the subject tr e an time of & mlnlstratlon
rate of excrefiBrf itip ofith 611BaRsBRsDI BRI SRR BN @zfnﬁhﬁn&lbwmaeapﬁammuncal

composition gaehbAEMinIeress Ns SRR JOSERE" HoY¥efaties and flavorings. Examples of
carriers include, but are not limited to, saccharides, e.g. lactose and glucose, Examples of
10 propellants include, but are not limited to, fluorohydrocarbons, e.g 1,1,1,2-

tetrafluoroethane and 1,1,1,2,3,3,3-heptafluoropropane.

The particle size of the aerosol particles (solid, liquid or solid/liquid particles) is preferably
less than 100 pm, more preferably it is in the range of from 0.5 to 10 wm, in particular in

15 therange of from 2 to 6 pm (ID50 value, measured by laser diffraction).

Specific aerosol-producing devices which may be used for inhaled administration include,
but are not limited to, Cyclohaler®, Diskhaler®, Rotadisk®, Turbohaler®, Autohaler®,
Turbohaler®, Novolizer®, Easyhaler®, Aerolizer®, Jethaler®, Diskus®, Ultrahaler® and
20 Mystic® inhalers. The aerosol-producing devices may be combined with spacers or
expanders, e.g. Aerochamber®, Nebulator®, Volumatic® and Rondo®, for improving

inhalation efficiency.

In case of topical administration, suitsble pharmaceutical formulations are, for exampie,
25  ointments, creams, lotions, pastes, gels, powders, solutions, emulsions, suspensions, oils,

sprays and patches (e.g. transdermal therapeutic systems).

For parenteral modes of administration such as, for example, intravenous, intraarterial,
intramuscular,  subcutaneous,  infracutaneous, infraperifoneal and  inirasternal
30 administration, preferably solutions (e.g. sterile solutions, isotonic solutions) are used.

They are preferably administered by injection or infusion technigues.



multiple subdoses, for example, 2 to 4 doses per day. A single dose unit of the phannaceutical

- composition can contain, e.g. from 0.01 mg to 4000 mg, preferably 0.1 mg 20 to 2000 mg, more
preferably in% (%%0%9&)98 g}ig most preferably 1 to 500 mg, of the active CO%‘]«%}%@%{%Q&WOW' the
pharmaceutical composition can be adapted to weekly, monthly or even more infrequent

administration, for example by using an implant, e.é‘f’a subcutaneous or intramuscular implant, by

using the active compound in form of a sparingly soluble salt or by using the activ%é%)lﬁlgound coupled

to a polymeAnaBsTied s EIsE RIS ET HHat ekt GRemRle BEARIHGRAESEH0AR PR eriments

performed agﬁﬁ{q;@g,gggﬁ@dtgﬁﬁﬁgggﬁgt‘h below. The compounds of the present invention are useful
as anticancer agents for cancers that are responsive to TLR7 activation. 30lllustrative cancers include,
but are not limited to cancer of the breast, bladder, bone, brain, central and peripheral nervous system,

colon, endogrinengtandtresanhrgusotndhmetstnhogenticeiisibeddrandaieek kidtegytives, lung,
larynx and WO 2 %9/(512;’[829?RCT/EP2009/053399 - 17 - hypopharynx, inesothelioma, sarcoma,
ovary, péncr@‘%",lpg State: %%H?r%s,‘ renal, small intestine, soft tissue, testis, stomach, skin, ureter,
vagina and vulva; inherited cancers, retinomblastoma and Wilms tumor; leukemia, lymphoma,

non-Hodgkins diseRsane BIaRIc A0dias UsRGIRIA IEWkaEIS. AR b ohlaslicieukagya. Hodgkins
disease, mu |p‘fe ye? ma and T-cell lymphoma; myelodysplastic syndrome, plasma cell neoplasia,
paraneoplasticyhtréhmed;scapicdie attitkAOWIPPIRNARNsHE AreER TS serEe doh antraeiel.

Preferably, Tﬁ@%.aﬂpgéﬁfﬁ‘w&y@ &ﬁ&%ﬁ%&%&%@t&aﬁsﬂ%@ﬁthﬁaﬂlﬂo alekigResBensitivily 0 of a given

cancer to activation of TLR7 can be assesse but not limited to measuremept of a decrease in
primarylér n@ﬁ%ﬂaﬁcfﬂﬂﬁ?&fﬁ%@%ﬁar{nﬁéﬂié@@ ’E&ﬁ‘b‘fé@?éﬁ?@%&%% éﬂgr‘é‘tg {ﬂg’tﬁ%th%mogram,
altered hormome OEENHRIGINT KR AESNY pHTASHN ihe:b loath o hthiligmtdri htverdnosedgeveltumidr load,
stabilization of the disease in the patient, asses r%ent of biomarkers sur gate.m rkglrlstﬁglevant for

the disease,Fﬂ)ré‘i%n[jbgwgﬁcfS%ﬁ?\}R/gleo{foée ABh{ ISR G I BHE 1B HiSeasa progression of a

patient, proI@pg@ﬁ@@@lgﬁﬁﬁi@ﬂ;&é,&iﬂﬂ}i&&ls@@p&tmt,hm@ow@gh_t,cﬁ;smélﬁéebsmvim éieh patient,
improved quaity of e of & paent, of madualion ating.costiertid kg isagsefprerample, but

not limited to pairi, ca (JheX|a, mobilization, hopitalization, altered hemogram, weight loss, wound
healing; feved)sease to be treated and drug combination.

The pharmaceutical composition can be administered in a single dose per day or in
multiple subdoses, for example, 2 to 4 doses per day. A single dose unit of the
pharmaceutical cmripcmition can contain, e.g. from 0.01 mg to 4000 mg, preferably 0.1 mg
20 to 2000 mg, more preferably 0.5 to 1000 mg, most preferably 1 to 500 mg, of the active
compound. Furthermore, the pharmaceutical composition can be adapted to weekly,
monthly or even more infrequent administration, for exampie by using an implant, e.g. a
subcutaneous or intramuscular implant, by using the active compound in form of a

sparingly soluble salt or by using the active compound coupled to a polymer.

The compounds of the inveniion have been shown to activate TLR7 in experiments
performed according to the tests set forth below. The compounds of the present invention

are useful as anticancer agents for cancers that are responsive to TLR7 activation.

30  Illustrative cancers include, but are not limited to cancer of the breast, bladder, bone, brain,
central and peripheral nervous system, colon, endocrine glands, esophagus, endometrium,

germ cells, head and neck, kidney, liver, lung, larynx and



10 The compounds according to the present invention may further be useful as immune response
modifiers that can modulate the immune response in a number of different ways, rendering them
useful in the “greatm nt gf a variety of disorders. 25 Cytoldnes that may b%&%‘{%ﬂ %%fébg

. WO 2009/118296 : : . . s 9
administration ot compounds according to the invention generally include interteron (1FN) and/or
tumor necrosis factor- a (TNF-a) as well as certain’interleukins (IL). Cytokines whose biosynthesis may
be induced by Q?B? ds mventign include LPN- u, TNF-a, IL-1, 6, 10 and 12, and a variety of
other cytokin_e@% ‘mo#g&bt %?Ee %ké??sr,l aéy%ﬁ%lgé’ in ﬁﬁ’vﬁﬁ%cﬁﬁ%sdf&?gtﬁ]{%’naef:urﬁ}jr %agﬁl 30 th,
making the cH#EEURGS sl WEsrctmeht ckinmuoeteandiginal dideuslys; WMirited cancers,
2009/118296R:HHAAAMUOSB Wkl Aty mavRB ST ated, AR STSALINAL may e due to

p u

cytokine induction. The compounds may also activate macrophages, which in turn stimulates secretion
of nitric oxideBhadMHE Brodeidibiieraiuinens byrekniastic aramineeialbios Wiy odtise
proliferation angbRifferentiatioren’ BA¥mPRACYISFISCHMPOUNds Shihe i'ﬁYa%H{LP'bEﬂa%@Aﬁb&s'ﬂéve an

effect on the acquire? immune response. For example, while not intending to be bound by any

particular theBRHPBHSHE nSYBERERS (5%BE°Shy dirSekatEl: SHTARISER ditestt IR tERIT cell
cytokines, buttherpradksction of the T helper type 1 (Tim 1) cytokine IFN-T is induced indirectly and the
10 production of the T helper type 2 (Th2) cytokines IL-4, IL-5 and IL-13 are inhibited upon
administration of the compounds. This activity means that the compounds are useful in the treatment
of diseases Whielreabjyrégilatigonodtshecthl bespen se tzoad fandowolthguldtion kitithe, Tasdasppnse is

desired.jn vigw, of the ahility. 9 in.c s pf Eormula | ta inhihit.the Th2 immune response,
the comioounds ;g’r{é expeg%técti 't%&gg%sggfu |n8t‘ lznct%rgagtemagﬁsiefagy t%%%ﬁﬁo%‘?%éttg%eg%%%ﬁg% with
overstimulati6héof ¥ TR 8 SPBR3Y SucheiastatispieresdenseSniner, propiadenmaiids; msthssiankllergy;
allergic rhinitig;SSamis IMRUSEIYIRSMAIRSIS: %M@gcapecf«qm MeiRlfeldnad Riedimmunity; and
possibly as a treatment for recurrent fungal diseases, periodontitis and ghlafr%%?al{%;g#ﬁleg%ﬁmune

response motHHfHE R brthB esrip U HuE R kedh eRviicefionpiherdimmentrothe witisnariety of

conditions. Begausef sheioaailidtieinduepdie-nreencion afasokingg such asibENa angier TNF-a,
and IL-12, the cam OL{ndS are gartic larly useful in the treatment of viral diseases and tumors. This

immunomod 3G ativinP g Ge S9 BREEoHIPD IR AL SRS RIRERIIN P8 AsBUIFN tEalMgWiseases
such as, but poRSsionitecetonvitahliséasemiie) ding griritalivedis; fammpmwaEs; plaatrpyvarts;
Hepatitis B; k itis C: Herpes Simplex Type | an e Il;.molluscum contagiosum; HIV; CMV; VZV,
intraepitheliaﬁlﬁg%%%aﬁs dgl%eﬂ&? gfséér}gr%i Fy %@ré’é&ﬁ‘%—%&%%g%% S RPA tﬁé’;ﬁfﬁﬁﬁéﬁﬁ?ﬁ%@ﬂPV) and
associated nexsheitabrfmytifdisé ssesire geberidjdagkpeigil) bspanid-ectypiatecabhamerpngilis;

neoplastic di;@ﬁgqag.gmggéﬁlegﬁggc%ggpma, hairy cell 30 leukemia, Kaposi's sarcoma, renal cell
carcinoma, squamous cell carcinoma, myéiogenous leukemia, multiple myeloma, melanoma,

non-Hodfkin's lymphoma, cutaneous T-cell lymphoma, and other cancers; parasitic diseases, e.g.

pneumocystisiea il seipeSReBrinsisiNiBoplRs PSS JRKAP RSN AR RANASAMS infeglion. and
WO 2009/118296PCT/EP2009/053399 .
response modifiers that can modulate the immune response in a number of different ways,

rendering them useful in the treatment of a variety of disorders.

25 Cytokines that may be induced by the administration of compounds according to the
invention generally include interferon (IFN) and/or tumor necrosis factor- o (TNF-u) as
~well as certain interleukins (IL). Cytokines whose biosynthesis may be induced by

- compounds of the invention include IFN- ¢, TNF- g, IL-1, 6, 10 and 12, and a variety of
other cytokines. Among other effects, cytokines inhibit virus production and tumor cell

30 growth, making the compounds useful in the treatment of tumors and viral diseases.

In addition to the ability to induce the production of cytokines, the cempounds of the

invention affect other aspects of the innate immune response. For example, natural killer



-19- aniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. Additional
diseases or conditions that can be treated using the compounds of the invention include eczema;
eosinophilia; essential ttuombocythaemia; leprosy, multiple sclerosis; Ommen's syndrome; discoid
lupus; ,Bow&ﬁs‘?&?%’éé%%? Bowenoid papulosis; and to enhance 5or stimul%?g/ﬁ?é"ﬁglgﬁﬁiﬁgof wounds,
including chronic wounds. Accordingly, the inventioﬂ%rovides a method of activating TLR7 in an
animal, especiaglly a mammal, preferably a human comprising administering an effective amount of a

compound of F (PRETALY B85 eCS rHTRr R e AR ERiRE b L st cir peurdekine, ductvmcEbrding to
factors knowmdmgherdst faay islexpetiat tmhealdose, oflabout 106 naliagdesaherihe moMkgpreferably

about 10 pg/kg.to abqut 30 ma/kg, more preferably about 10 pg/kg to about 5 mg/kg. The invention
also providesc%ll%e?ﬁocf%ef Pr%)gﬁlr%%} v?rfzfl%rﬁ%gﬁ%lfn ?ﬁtgkﬁrgﬁi nﬁg%ﬁ%h DR RSIAY RS Wit PYefAttan
effective amauntifstaiicoamdotiffdrefttiomwibl-tenthacapieaal. An amount effective to treat or inhibit a

viral infegtion is an amount that will cause a reduction in one or more of the manifestations of viral
infection, such as viral lesions, viral load, rate of virus production, and mortality as compared to

untreated covPBinsARL fisdpreatioa ammnabeviitvesny elfedrdintheofaviors knouwmeinethenast but is

expected to hp,adasers YRindicated:ahave Withdespast £ the,agtival nglaggse of about
100 ng/kg to about 50 mg/kg, preferably ab%ut 10 pg/kg to%b%%fg mg%, %ﬁgawrﬁéﬁ‘%{ee e%gtﬁle to treat

a neoplastic CERREDPISQANABER: PHECLAN darrll SrrddeRiiaRuF RN Siadl swinkinesnbvider of tumor

foci. Again, theotesise eieuTt walbvarypeS aaeoNgiBgdRifRCIERE KnPWiiadh e ariRul isaxpgcted to be
a dose a indica&ed.abo; .W%%T%aect to_ the activation of TLR7, or a dose of about 100 mg/kg to
o

about 50 ingALg DRGAG ARSIk [rRend Mpbl AtsauBErdiHg the

invention carebeipremtirec, fdreeomnpledsTiesatbeat, asatfdiaws-anethpeaarding te:dieifoliewing
S e GUA A7 Rl BB WHEL Y R MRONSE 4% FCTRBSHRY A S Riiaon o0
the Th2 response is desired. In view of the ability of certain compounds of Formula I to
inthibit the Th2 immune response, the compounds are expected to be useful in the treatment
15 of conditions that are associate with overstimulation of a ThZ response such as atopic
diseases, ¢.g., atopic dermatitis; asthma; allergy; allergic rhinitis; systemic Tupus
erythematosis; as a vaccine adjuvant for cell mediated immunity; and possibly as a

treatment for recurrent fungal diseases, periodontitis and chlamydia.

20 The immune response modifying effects of the compounds make them useful in the
treatment of a wide variety of conditions. Because of their ability to induce the production
of cytokines such as JFN-g and/or TNF-g, and IL-12, the compounds are particularly
useful in the treatmnent of viral diseases and tumors. This immunomodulating activity
suggests that compounds of the invention are useful in treating diseases such as, but not

25 limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis
B; Hepatitis C; Herpes Simplex Type 1 and Type II;, moiluscum contagiosum; HIV; CMV:
VZ,V; infragpithelial neoplasias such as cervical intraepithelial neoplasia; humen
papillomavirus {HPV} and essociated neoplasias; fungal diseases, e.g. candida, aspergillus,
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell

30 leukemia, Kaposi’s sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous
leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneocus T-cell
lymphoma, and other cancers; parasitic diseases, e.g prneumocystis  carnii,

cryptosporidiosis,  histoplasmeosis, toxoplasmosis, trypanosome infection, and



WO 2009/118296PCT/EP2009/053399 - 20 - As shown in reaction scheme A, a compound of formula
7 wherein R3 is having meaning as defined above can be obtained by treating quinolin-4-ol with nitric
acid to afford its nitro derivative of formula 1 which is further reacted Withg}hogs%%orussoxghloride in
presence ofN%—oc?ﬁﬁé%%ﬂ formaldehyde to yield 4-chloro-3-nitroquinoline Sreormtiy 3y ompound of
formula 2 on reaction with (4-Amino-butyl)-carbamic_ acid tert-butylester resulted in compound of
formula 4 which is then reacted with triethylorthopropionate in presence of toluene to afford compound

of formula 5. - Imjdaz ] quinolin-1-y1)-hutylkearbamic acid tert-butyl ester of formula 5
is then deprogﬁgﬁ%%’o rég%%[%ﬁ%ﬁ ’-i%%gﬁzdg T’él%gé’] %‘fj%‘&?pqilib-ﬁﬁy%ﬁg% o?fm 3?51%61. A
compound of A¢HBieRE &i6ers then apadidensitlsisuindisl & tried retye ibketonestdsatittin indesine d

compound OfifRffAd|@zemeN MM ARAS SARWRINIRANION SGDRME B, &Praund.af ESfc%%@, L

wherein R, is -CO-R5 and all other symbols have the meaning as defined above, can be obtained by
reacting comPSIREESFHGHIRIE7ANAR < (NRisicBeansn Py e e BT isAeid aRREBtuEi0oRs R ebtain a
compoungl ofdpstimulesfs wbictim fhemuseatediwithinGrlraperhaigoic acid to yield its N- WO
20091118296PCT/EP2009/053399 -21 - oxide derivative of formula 9. A compound of formula 9 is
further subjected to amination using aqueous (ag.) ammonia solution to obtain the desired compound
of formula I. Accordingly, the invention provides a method of activating TLR7 in an animal, especially

8 mamnal, preferably a human comprising administering an effective amount of a
compound of Formula I to the animal. An effective amount of a compound wili vary

10 according to factors known in the art but is expected to be a dose of about 100 ng/kg to
about 60 mg/kg, preferably about 10 pghks to about 30 mg/kg, more preferably about
10 ug'kg to about 5 mg/kg.

The invention also provides a method of treating a viral infection in an animal comprising

15 administering an effective amount of a compound of Formula I to the animal. An amount
effective to treat or inhibit a viral infection is an amount that will cause & reduction in one
or more of the manifestations of viral infection, such as viral lesions, viral load, rate of
virus production, and mortality as compared to untreated control apimals. The precise
amount will vary according to factors known in the art but is expected io be a dose as

20 indicated above with respect to the activation of TLR7, or a dose of about 100 ng/kg to
about 50 mg/kg, preferably about 10 pg/kg to about 5 my/kg.

An amouni effective to treat a neoplastic condition is an amount that will cause a reduction
in tumor size or in the number of tumor foci, Again, the precise amount will vary

25 according to factors known in the art but is expected to be a dose as indicated above with
respect to the activation of TLR7, or a dose of about 100 mgkg to about 50 mgfke,
preferably about 10 mg/kg to about 5 mg/kg,

The compounds according to the invention can be prepared, for example, as described as
30 follows and according to the following specified reaction steps, or, particularly, in a

manner as described by way of example in the following examples.



S9 Scheme B As shown in reaction scheme C, a compound of formula I, wherein It, is hydrogen and
all other symbols have the meaning as defined above, can be obtained by reacting compound of
~formula 7 with di-ter-butyl-dicarbonate to obtain a compound of formula 10, which is 10then treated
with m-chlor‘é’ﬁ’e%%ogﬁi%%eﬁacid to yield its N-oxide derivative of formula 11?8%’%%8%%%?3319 formula 11 is
then further subjected to animation using ag.ammol 'a}o obtain a compound of formula 12 which is the
de-protected using acidic conditions to obtain the desired compound of formula 1. WO
2009/118296RCHER200UN53795:222 2t IRALIC I BRIRON Shlled thears hat I tnere are a
number of reactive centers on a starting or intermediate compound, It may be neceéary {0 Block one

or more reactveledpié mbasih sardnyobirinustdotiveagreupsinglordertovitiontroresictinaodoteed
specifically Sgtithesdesitad rengion.eenternthe Somper neR RECRIBINGLIRhe-lavanian Ak isolated and
purified in a manner known per

presence of N,N-dimethyl formaldehyde to yield 4-chloro-3-nitroquinoline of formula 2.

5  Compound of formula 2 on reaction with (4-Amino-butyl)-carbamic acid tert-butylester

resuited in compound of formula 4 which is then reacted with triethylorthopropionate in

presence of toluene to afford compound of formula 5. [4-(2-Ethyl-imidazo [4,5-c]

quinolin-1-yl)-butyi]-carbamic acid tert-butyl ester of formula 5 is then deprotected to

afford 4-(2-Ethyl-imidazo [4,5-¢] quinolin-1-yl)-butylamine of formula 6. A compound of

10 formula 6 is then treated with suitable heterocyclic ketones to obtain a desired compound

of formula 7.
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Scheme A
15
As shown in reaction scheme B, compound of formula I, wherein R, is ~CO-Rs and all
other symbols have the meaning as defined above, can be obtained by reacting compound
of formula 7 with suitable acid anhydride of formula Rs-CO-0-CO-R5 to obtain a

compound of formula 8 which is then treated with m-chloroperbenzoic acid to yield its N-



se, e.g. by distilling off the solvent in vaccuo and recrystallizing the residue obtained from a suitable
selvent or subjecting it to one of the customary purification methods, such as tocolumn
'chrom.atogr@@g&%ﬁssz%gable ;uppo.rt material. Salts of the_compqunds oﬂf({gfﬂg?}g%:%ggordmg to the
invention can bé obtained by dissolving the free cogg?l?und in a suitable solvent { or éxample a ketone
such as acetone, methylethylketone or methylisobutylketone, an ether such as diethyl ether,
tetrahydrofurap;ditien digvabe iR nates AydprabaR:sHc 35 MAlby ene. shler jproform,

or a low molecular weight aliphatic alcohol such as methanol, ethanol or isopropanol l\}\%Enaco contains
the desired alfP8PRRERIIPYS HRRARiRS Ut Sblaib fisdlssired rempridn ffherabid-or base can be
employed in salt preparation, depending on whether a mono- or polybasic acid or base is concerned
and depending on which salt is desired, in an 20 equimolar quantitative ratio or one differing
therefrom. The salts are obtain \gd Ry filtering, repre%ipi ating, precipitating with a ngn-solvent for the
salt or by evaporating the sO vert. s obtained canjbe £o ed into the free g0 S which, in
turn, can be cbnvefted-'rnt . @- celitically-unacceptab Mwhith can be
obtained, for example, as préCess’products in the mafufac{uring on an industr a? can be

converted into pharmaceutically a¢ceptable salts by procegses known to the person skilled in the art.
The compounds of formula (1) acgording to the invention be converted into their N—oxides, for
example, with the aid of hydfoigen pePéxide in methanBBor withéthe aid of m-chlorepéroXytsenzoic acid
in dichloromethane. The persog skilled in the art is famifar 30with the reaction conditjons for carrying
out the Nsoxidatign. VO 2009/118296PCT/EP2009/053399 - 23 - asymmetric synthesis, by using
chiral starting compounds in synthesis and by splitting p enantiomeric and diasteriomeric mixtures
obtained in synthesis. Enantiomeric and diastereomeric mixtures can be split up into the pure

enantiomers asdibpHia diasisreemens by methaslsknewniaig peraerakilled i@&?{% tfrgherably,
a

diastereomeric, mixtures are separated by crystallization, in particular fractional crystallization, or

3

chromatograSHy* ERERES PR HRIRGREEE 4R thies aPared canderbiainingy diersiéng sriensuadh a chiral
auxiliary agenof, friesollirg#he diasteregetsobiatees angiremevingdhe shitahauxiligryagent. As chiral
auxiliary! 9gerﬂg§ﬁfgr X mt%le ct}ilrial 10 acids can be used to separate enantiomeric bases and chiral
bases can be Used o Separats ananhoReHL A8 Vs hition Srtfdterabireric ©arelaithermore,
diastereomeriugrivadivesiounhlas! tiastéreofatier eslgeseanderfonmpa fiehe Aaatamercixtures of
alcohols or e jorneric mixtur | espectiv sing chiral acids or.chiral alcohols,
respectively,%%gtgﬁ%algﬂgiﬁg% ‘a%é%%gﬁ 1 c?r |ti‘o§r% y,isdeljggte?é%grﬁg?l%%cgﬁﬁ%% ic conditions 15

obtain the desired compound of formula 1.
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15 or diastereomeric clathrates may be used for separating enantiomeric mixtures. Alternatively,
enantiomeric mixtures can be split up using chiral separating columns in chromatography. Another

suitable methad for the isolation of enantiomers is the enzymatic separatllg) T/%gﬁ]%g%g%gg% appremated |
odiments described

by persons g&ﬂl%@?mﬁzgéart, the invention is not limited to the particular em
herein, but covers all modifications of said embodiments that are within the spirit and scope of the
invention as defined by the appended claims. The tollowing examples illustrate the invention in
greater detail, without restricting it. 25Further compounds according to the invention, of which the
preparation is not explicitly described, can be prepared in an analogous way. The compounds which

are mentionell ih Epe @At easpstiledmctn arb Biafe[Srdsents e AR oph Bersiive SR ErRe

invention. WD 20094 1::3206RET4RR200¥ORBIPhafe FotatRles BIGRAIREAR Ylore reactive
4-(2-Ethyl-imidazo[4,5-elquinolin-1-y1)-butylamine of formula 6 5Step-I: 3-Nitro-quinolime-4-ol A
mixture of quiifBIFS=ASBIRGTEYY Y BOREHIE SRR FLAHiaPHe ¥ seatit dhRiRgetditecesal. 2 eq.)
was addaed depphwikeitaithasiviedmsalution while maintaining the reaction mixture temperature at
125C.Reaction was stirred at 125C for 15 min. and 10 cooled to ambient temperature. The reaction
was diluted with ethanol and solid was collected by vacuum filtration. Solid was washed successively
with ethanol, Weterrapmhadh acairdiesiul ting yetioves efic swhsch eatephhfrefinding eita kabangdiltered

from hot mix%r,ee:[g 89’ gié?ﬁﬂ%g&@ﬁ{gé%108&%’6&8&&0 and recrystallizing the residue obtained from
a suitable solvent or subjecting it to one of the customary purification methods, such as

10 column chromatography on a suitable support material.

Salts of the compounds of formula (I} according to the invention can be obtained by
dissolving the free compound in a. suitable solvent (for example a ketone such as acetone,
methylethylketone or methylisobutylketone, an ether such as diethyl ether, tetrahydrofuran

15  or dioxane, & chlorinated hydrocarbon such as methylene chloride or chloroform, or a low
molecular weight aliphatic alcohol such as methanol, ethanol or isopropanol) which
contains the desired acid or base, or to which the desired acid or base is then added. The

acid or base can be employed in salt preparation, depending on whether a mono- or
polybasic acid or base is concerned and depending on which salt is desired, in an

20 equimolar quantitative ratio or one differing therefrom. The salts are obtained by filtering,
reprecipitating, precipitating with a non-solvent for the salt or by evaporating the solvent.

Salts obtained can be converted into the free compounds which, in turn, can be converted

into salts. In this manner, pharmaceutically unacceptable salts, which can be obtained, for
example, as process products in the manufacturing on an industrial scale, can be converted

25 into pharmaceutically acceptable salts by processes known to the person skilled in the art.

The compounds of formula (I} according to the invention can be converted into their N-
oxides, for example, with the aid of hydrogen peroxide in methanol or with the aid of
m-~chloroperexybenzoic acid in dichloromethane. The person skilled in the art is familiar

30 with the reaction conditions for carrying out the N-oxidation.

Pure diasterecmers and pure enantiomers of the compounds and salts according to the

invention that are present in the form of such sterepisomers can be obtained, e.g. by



| 5Step-H: 4-Chloro-3-nitro-quinoline Phosphorus oxychloride (1.2 eq.) was added slowly to well stirred
suspension of compound of formula 1 obtained in step | in N, N-dimethylforrnarnide -The reaction
mixture was furtheg hes%ed to 50C with stirring for 30 min. The resulting SIQ#P&JYE% ?Qggooled at
ambient tem‘ggrg{%l%lané poured into an ice/water mixture. A solid was collected by ﬁ tration and dried
to afford 4-chloro-3-nitro-quinoline. Step-Il: tert-bug%gl-[(B-nitroquinolin-4-yl) amino] butyl} earbamate
95 A compound of formula 2 (1 eq.) was added to a'solution of (4-Amino-butyl)-carbamic acid

tert-butylester (1. 2.e0:) apdiiriethy| amine (15 el AP RSAIAMBIIEE wAS theprefuxed for

15 mm and then diluted with water to precipitate impure product, which was separated by filtration.
Saturated anfARSHRIFST RS A6l SHNBH WEs Hee ebtaBshiafydHeSrecipitated solid was collected by
vacuum filtration and dried to yield tert-butyl {4- 30[(3-nitroquinolin-4-y1) amino] butyl} carbamate of
formula 3. WO 2009/118296PCT/EP2009/053399 - 25 - Step-1V: tert-butyl {4-1(3-aminoquinolin-4-y1)
amino] buty ) EAHIIRAHS ASUSBEREIBR T BB E RO MYt B B1HRHEE $REG T 808 Palladium
on carbon (2 Serbydivkiefiachspadnesivnheds phadein ethyl peetateskinischydragenated ifetapialr

apparatus 531:3550 §)3| of. hydrogen gas for 4 hr élh% rescultlggl%.regctlon. mixtu e was then flltti:red and

filtrate was cohcéeﬁ fated at feduced parréassf"ﬁ &' yleldy crid& Eond: Which' thigh purifie 5‘3}tl§’fﬁ‘&ca gel

column chrorttgtephyto affohdoteatdpityh ¥4-Hi3uamineduinolinetsy haambeofduatylpdadarmate of
formula 4. 10ZIGRAY " HGLRIMdE-(AR L ANIARAP b, Gl ey Rl Gl hamAls
and removing the chiral auxiliary agent, As chiral auxiliary agents, for example, chiral
10 acids can be used to separate enantiomeric bases and chiral bases can be used to separate
enantiomeric acids viz formation of diastereomeric salts, Furthermore, diastereomeric
derivatives such as diastereomeric esters can be formed from enantiomeric mixtures of
alcohols or enantiomeric mixtures of acids, respectively, using chiral acids or chiral
alcohols, respectively, as chiral auxiliary agents. Additionally, diastereomeric complexes
15 or diastereomeric clathrates may be used for separating enantiomeric mixtures.
Alternatively, enantiomeric mixtures can be split up using chiral separating columns in
chromatography. Another suitable method for the isolation of enantiomers is the enzymatic

separation.

20 As will be appreciated by persons skilled in the art, the invention is not limited to the
partictlar embodiments described herein, but covers all modifications of said embodiments

that are within the spirit and scope of the invention as defined by the appended claims,

The following examples illustrate the invention in greater detail, without restricting it.
25  Further compounds according to the invention, of which the preparation is not explicitly

described, can be prepared in an analogous way.

The compounds which are mentioned in the examples and the salts thereof represent

preferred embodiments of the invention.



To a solution of compound of formula 4(1 eq.) in toluene was added triethylorthopropionate (2 eq.) and
resulting reaction mixture was heated at 80-90C for 5 lug. Reaction mixture was then cooled and
solvent was evaporated to remove 50% of 15 toluene. To a remaining reaction mixture was added
ice-water anﬁ%%&%f&%gs precipitated as white solid which was then sep%%{%%z%‘i?’é}%%%&m filtration
and dried to afford tert-butyl [4-(2-ethyl-1H-imidazo 54 5-c] quinolin-1 -y1) butyl] carbamate of formula
5. Step-VI: 4-(2-ethyl-111-imidazo [4,5-cl quinolin-I—yﬁi butan-l-amine 70 A solution of
[4-(2-Ethy|-inm Eg%?-c] quinolin-l-y1)-butyl]carbarnie acid tert-butyl ester of formula 5 obtained in
step V in trifluroacctic acid was stirred at 40C for 4 hrs. Reaction mixture was then poured on ice-water
mixture and extracted with chloroform. Organic layer was dried over sodium sulphate and
concentatednier AR el et IRRIN iR mdTel el ingl | V1)
butan-l-amine of formula 6. Example I: N- f4-(4-amino-2-ethyl-1H-imidazoquinolin-l-y1) butyll-N- (1,1-
dioxidotetrahydro-3-thienyl) acetamide WO 2009/118296PCT/EP2009/053399 - 76 - To a suspension
of 4-(2-Ethyl-prigdazg-Kibsauianke-4-y1)-butylarnine obtained in step VI in tetrahydrofuran was
added acetic acid (1 eq.) and dihydrothiophen-3-one (1.1 eq.). Resulting reaction mixture was stirred
for 10 min. Sodium triacetoxyborohydiide (2.2 eq.) was added to reaction mixture over a period of 1

hrs and resuléingisisperSipinols 4hen b afijrad fapdhihisiR eastinnts@othesrquenshadnih

methanol and,goncentr e%jto dryness, Reaction mixture was basified using. aq.sadjurn hydroxide
solution and eitrgc?gg% \?/ﬁit' gﬁl%r(\g‘%srr%c.i%cr%%arﬁ% Pefﬁ%?%v’é%sa é?%&%@%@é%iﬁr&%ﬂfﬁg@l ?1%91@
concentratedreavtion redtices srepsatercoayié i Ylideasalid voslictdvas tRETCpenifies mirsiliea gel
column ghrorggtegraphiy-iaaiard [d-asRthviimidaze 4.0l 4 i@oiii”-'a{l R
10thiophen-3-y1)-amine. Step-II: -1r4-(2-'ethy1-111%-‘?m}da%o[4ifl‘lg]-ca qt‘jﬁqoli%t- ?;‘/%llbﬁ%n? . e‘%’raé{’hydro-B-
collected by vacuum filtration. Solid was washed successively with ethanol, water and
ethancl. Resulting yellow solid was heated in refluxing ethanol and filtered from hot

mixtwe to give pure 3-nitro-quinoline-4-ol.
15 Step-II: 4-Chloro-3-nitro-quinoline

Phosphorus oxychloride (1.2 eq) was added slowly to well stirred suspension of
compound of formula 1 obtained in step I in N, N-dimethylformamide The reaction
mixture was further heated to 50°C with stiming for 30 min. The resulting solution was
20 cooled at ambient temperature and poured into an jce/water mixture. A solid was collected

by filtration and dried to afford 4-chloro-3-nitro-quinoline.
Step-HE: tert-butyl {4-[(3-nitroquinolin-4-y1) amino] butyl} carbamate

25 A compound of formula 2 (1 eq.) was added to a solution of (4-Amino-buty])-carbamic
acid tert-butylester (1.2 eq.) and triethyl amine (1.5 eq.) in ethanol. Reaction mixtare was
then refluxed for 15 min and then diluted with water to precipitate impure product, which
was separated by filtration. Saturated ammontum hydroxide solution was added to fltrate
and precipitated solid was collected by vacuum filtration and dried to yield tert-butyl {4-

30 [(3-nitroquinolin-4-yl) amino] butyl} carbamate of formula 3.



thienyflacetamide 15To a solution of [4-(2-Ethyl-imidazo [4,5-C]
quinolin-1-y1)-butyl]-(tetrahydro-thiophen-3- y1)-amine in dichloromethane was added triethyl amine
(2.5 eq.) and acetic anhgldride (1.5 eq.) and stirred at ambient temperature for 4 hrs, Reaction mixture

was then dilmgcf%ﬁ{hlﬁ%cﬁloromethane and washed with saturated sodiurﬁ%fé%%ogﬁg ésg%lution.

Organic layer was dried over sodium sulphate and cancentrated under reduced pressure to afford N-
[4- 20(2-ethyl-1H-imidazo [4,5-c] quinolin-I-y1) butyl%ﬁ;- (tetrahydro-3-thienyl) acetamide. Step-IlI' N-

(1,1-dioxidot 'Q-3:thi -| -(9- -5-0XI1Jo-1H-Imi i quinolin-1-y1) butyl] acetamide
25To a solut%f?g?xﬂrq[i%%(éﬂ%%#lﬂ?d%%%g% qﬁﬁ%n%lﬁy%a%iﬁlc t%t{%éﬁ% ro-

thiophen-3-ye-acetamide in chloroform was added m-chlroperbenzoic acid (4 eq.) and stirred at

ambient temperatues foh 2 hisnpeaction dmbieray@stshatid iutedyitaghionaferm andaprahed with

saturated sodium bicarbgnate solution. Organic layer was dried over sodium sulphate and

concentrated GideV r 40T S Bresism 1R YA drstidiy Fhefale WosPritnseiied fTeh HFIRBREIE silica
gel column chranaeerptdgealiondidtt-{Is diexidgtedraRydiomnhienyd) MNen filtered and

[4-(2-ethy1-5-gxido-1H-imida20 [4,5-c] quinaglin-lI-y1) butyl] acetamide, WO, )

2009/118296 BﬂIFEWoﬁﬁ‘ﬁefgég‘&ga? #ﬂf%%éﬁﬁyﬁzﬁtﬁﬁﬁﬁzﬂﬁﬁ%ﬁ%v%ﬁﬁ%ia‘é"z‘%afh}%’-c]

quinolin-1-y1}ibudy$sNeolirin dioxidetetrajtydto-aEihie myt)y acetafpife-haiasgeiuttn-ofyl) amino]

(1,1-Dioxo-tegﬂ§) dé&ﬁ;{,%ﬁ{@%ﬁ%@*-}'}fg hen-3-y1)-N- [4-(2-ethy1-5-0xy- imidazo [4,5-C]
tvl]acetamld i rlﬁoro&%

quinolin-l-y1)-b einc orm was added p-toluene 5 sulfonyl chloride (1.2 eq.) followed
by ag.ammoniurn hydroxide solution. The resulting reaction mixture was stirred at room temperature

for overnight sagaolol Mitiisasen AliaryAlN ehlor ofaANt Washed wilhagiiated sodum

bicarbonate solution. Organic layer was dried over sodium sulphate and concentrated under reduced
pressure to yield sticky solid, which was then purified using silica gel column chromatography to afford

the 10title compoundsdinthiiVl RdBOGMBfD Gk3) BRmm): 290 15, JaBAgl=3RHZ)4&21(dd, IH,
J=8.4Hz, J=3.0Hz), 7.65(m, 2H), 5.49(s, 2 Flﬁ) l§.58(t, 2H), 3.78(t, 2H) 3.3(t 21.1), 3.02(q, 2H),2.34(d,

2H), 2.2(t, 1HT i bqmyopiesiis: Dpsh) 18 FisUing 1eamsiain. ijute S hepls

hrs. Reaction mixture was then cooled and solvent was evaporated to remove 50% of
15 toluene. To a remaining reaction mixture was added ice-water and product was precipitated
as white solid which was then separated by vacuum filtration and dried to afford tert-buty!

{4-(2-ethyl-1H-imidazo {4,5-c] quinolin-1-yi) butyl] carbamate of formula 5,
| Step-VI: 4-(2-ethyl-1H-imidazo [4,5-¢] quinolin-1-yi) butan-1-amine

A solution of [4-(2-Ethyl-imidazo [4,5-c] quinolin-1-yl)-butyl]-carbamic acid tert-butyl
ester of formula 5 obtained in step V in trifluroacetic acid was stirred at 40°C for 4 hrs,
Reaction mixture was then poured on ice-water mixture and extracted with chloroform.
Organic layer was dried over sodium sulphate and concentrated under deduced pressure to

25 afford 4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-y1) butan-1-amine of formula 6.

Example I N- [4-(4-amino-2-ethyl-1H-imidazo [4,5-¢c] quinclin-1-yl} butyl]-N- (1,1-

dioxidotetrahydro-3-thienyl) acetamide

30 Step-I: N- [4-(2-ethyl-1H-imidazo [4,5-¢] quinolin-1-yi) butyl] tetrahydrothiophen-3-

amine,



Examples 2-4 were also prepared by following procedure of example I. Example 11: N-
[4-(4-amino-2-ethyl-11:1-imidazo [4,5-c] quinolin-1-y1) butyl-N- (1- methyl-l-oxidopiperidin-4-y1)
acetamide NMR (300 MHz,CDC13) 8 (ppm): 8.24(dd, 1H, J=8.4&1= 30H 8.19(dd, 1H,
3=8.48.=3.OE27 PRI 2H), 5.60(s, 2H), 4.52(t, 2H), 175(t, 2H), 3.4(m, FHYES: r‘% U8 3.12(q, 2H),
2.16(s, 3H), 2.01(m, 21-1), 1.99(m, 4H), 1.700m, 2H), 1. 51(t, 3H) Examplelll 3 I

acetyl[4-(4-amino-2- et@i" 111 jmidage ‘ﬁéﬁﬂ% I\F%ﬁé”lla Yl )mb g:mme obtained in step

mino}-2,5- anhydro SR A M ideox pen 11-1 0 MHz,C :8.35 dcl 1H
J=8.48.J=3.0Az); Bedito iy sgxained masy, arigdfnraa-and Ebydr t°12ﬁ’=|§ A2¢m, 1H),

3.70(t, 2H), . o ),
1 700n 214 o p%]‘""'fgl)‘%ﬁv%?%@%%%@eﬁé%@o%ﬁ%&%@%@%ﬂ AL B 21

ExamplelV: w@damﬁe%@mymmﬁua‘a%weﬂ@fbafnbms TR BRRGHERE. (pispension was then
benzyl- 25meéﬁbﬂa&f@f"ﬂ@@ME@E&'&:&M@@&@;@Q&Q@&MNMB@MM%&M&@mni)ryaesﬂ.(dd 1H,

2. 371, RIS 395 @t B B o By SHETE T PR o,
21-1), 1. 9(mclﬂbfbﬂt}ﬂ19(ﬂk;gaﬁr&)a3hﬁ5ﬁs &:’Lec’l)over Exiamqolml‘ghatﬂ and concentrated under reduced
2-ethyl-144- greetsrsaug dgg 21élkp ysrg&:;l r@m?’)l%ﬁ%é 1\%‘% 'r{ﬂgx?ZB{ﬁlréed by silica gel column
chrometography to afford [4-(2-Ethyl-imidazo [4,5-c] quinolin-{-y-butyl]-(tetrahydro-
10 thiophen-3-yi}-amine.

Step-1k: N-]4-(2-ethyl-1H-imidazo[4,5~c]quinolin-1-yhbutyl] -N-(tetrabydro-3-
thienyi)acetamide

15 To a solation of [4-(2-Ethyl-imidazo {4,5-c] quinoii_n—i—yl)—buty1}~(tetrahydr0-thiophen—S—
yl)-amine in dichloromethane was added friethyl amine (1.5 eg.) and acetic anhydride (1.5
eq.) and stirred at ambient temperature for 4 hrs. Reaction mixture was then diluted with
dichloromethane and washed with saturated sodium bicarbonate solution. Organic layer
was dried over sodium sulphaie and concentrated under reduced pressure to afford N- {4-

20 (2-ethyl-1H-imidazo [4,5-¢] quinolin-1-yl) butyl}-N- (tetrahydro-3-thienyl) acetamide.

Step-ITI: N- (1,1-dioxidotetrahydro-3-thienyl)-N- [4-(2-ethyl-5-oxido-1 H-imidazo [4,5-
c] quinolin-1-y1) butyl] acetamide

35 To a solution of N- [4-(2-Bthyl-imidazo [4,5-¢] quinolin-1-yl}-butyll-N-(tetrahydro-
thiophen-3-yl)-acetamide in chloroform was added m-chlroperbenzoic acid (4 eq) and
stirred at ambient temperature for 2 hrs. Reaction mixture was then diluted with
chioroform and washed with saturated sodium bicarbonate solution. Organic layer was
dried over sodium sulphate and concentrated under reduced pressure to yield sticky mass.

30 Product was then purified using silica gel column chromatography to afford N-(1,1-
dioxidotetrahydro-3-thienyl)-N-  [4-(2-ethyl-5-oxido-1H-imidazo [4,5-c] quinelin-1-vi)
butyl] acetamide.



10clquinolin-4-amine Step-1:N-14-(2-ethyl-1H-imidazo[4,5-clquinolin-1-y1)butylitetrahydro-2H-pyran-4-
amine 15To a suspension of 4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-y1) butan-l-amine obtained in
step VI of example |.in teﬁtrahydrofuran was added acetic acid (1 eq.) and tg%r}agg%g% ran-4-one (1.1
eq.). ResultiWé) i8R hixture was stirred for 10 min. Sodium triacetoxygoro%y Fi e‘%ﬁ% eg.) was
added to reaction mixture over a period of 1 hrs an r7e_sulting suspension was then stirred for 4-5 hrs.
Reaction was then quenched with 20methanol and Concentrated to dryness. Reaction mixture was
basificd usin sadiyrn hydroxide saluti .extracted with chloroform. Qrganic.layer was dried
over sodium%%%%et% gﬁd%?%&%ﬁ?&%%&%%ﬁﬁ%%é@ p%\égs-c e%uﬁ?& @f?éﬁy%s%@ﬁ?}f %érogg&gt was then
purified by siktesitatesrimdronidinamdgraptiymidefiord N- [4-(2-ethyl-1H-imidazo quinolin-l-y1) butyl]
tetrahydro-2H-pyradiamin 1,%%3?&%84M§Igéwl¥ia£%b(%*%m¥k$ figazod. prghutylhtetrahydro-2H-
pyran-4-ylcarbamate To a solution of N- [4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-y 1]

tion. 1-imi 1)but
tetrahydro-2H RN - andlingvinelian oybraetrdnsectiaddad de oo @fﬁ‘g"ﬂramn*fésuf%édéa.)ﬁméw@d by
di-ter- 3Q butyiicarbapate (1.5 eg) anbrrRaUKINg raasipR MRS stiteshior hesaipmbient

temperature. Reaction mixture was then evaporated completely and dissolved in diehloromethane,

washed with VTP BT BIGHTE P\ I AR S BRE P BT P LEmAR aR e iRy mixture was then
2009/118296RGHEARAD NGO B3RO and Ivashed with saturated sodium bicarbonate solution. Organic

layer was dried over sodium sulphate and concentrated under reduced pressure to yield

sticky solid, which was then purified using silica gel column chromatography to afford the

10 title compound.

"H NMR (300 MHz,CDCl3) 8 (ppm): 8.29(dd, 1H, J=8.4&J=3.0Hz), 8.21(dd, 1H, J=8.4Hz,
=3.0Hz), 7.65(m, 2H), 5.49(s, 2H), 4.58(t, 2H), 3.78(t, 2H),3.3(t, 2H), 3.02(q, 2H),2.34(4,
2H), 2.2(t, 1H), 2.1(s, 3H), 2.09(m, 2H), 1.9(m, 2H),1.79(m, 2H), 1.55(t, 3H)

15
Examples 2-4 were also prepared by following procedure of example 1.
Exampie I N- [4-(4-amino-2-ethyl-1H-imidazo [4,5-¢] quinolin-1-yl) butyl]-N- (I-
methyl-1-oxidopiperidin-4-yl} acetamide

20

'H NMR (300 MHz,CDCL) & (ppm): 8.24(dd, 1H, J=8.4&J=3.0Hz), 8.19(dd, 1H,
J=8.4&3=3.0Hz), 7.60(m, 2H), 5.60(s, 2H), 4.52(t, 2H), 3.75(t, 2H), 3.4(m, 1H), 3.2(m,
41), 3.12(q, 2H), 2.16(s, 3H), 2.01(m, 2H), 1.99(m, 4H), 1.70(m, 2H), 1.51(, 3H)

25 Example III: 3-{acetyl[4-(4-amino-2-ethyl-1H-imidazo[4,5-¢]quinolin-1-yDbutyl]
amino}-2,5-anhydro-1,3,4-trideoxypentitol

'H NMR (300 MHzCDCl) 8 (ppm):8.35(dd, 1H, J=8.4&J=3.0Hz), 8.29(dd, 1H,
J=8.4&J=3.0Hz), 7.63(m, 2H), 5.56(s, 2H), 4.50(t, 2H), 4.42(m, 1H), 3.70(t, 2H),3.62(m,

30 1H), 3.35(t, 2H), 3.12(q, 2H).2.15(s, 3H), 2.05(m, 2H),1.92(d, 3H),1.8(t, 2H) 1.70(m, 2H),
1.51(t, 35



concentrated under reduced pressure to afford tert-butyl [442-ethyl-11i- d o [4,5-c] quinolin- 1-y1)

butyl] tetrahydro-2H-pyran-4-ylcarbarnate. Step-Ill: tert-butyl 14-(2-ethyl-5-oxido-111-imidaze [4,5-c]

quinolin-l-yD but ggaetrahydro-21l-pyran-4-ylearbamate To a solution of tert-butyl

[4-(2-ethy|-1W9r%ﬁ é]zlng}f,S-c] quinolin- 1 -y1) butyl] ﬁgt[ahydro- 2H-pyranP£§fgg?@§m%?n chloroform
e

was added m-chlroperbenzoic acid (4 eq.) and stirred at ambient temperature for 2 hrs. Reaction

mixture was @%{Myigtedlwith },Q[QD{QIQ{,%HH@_%% g%w@&g}g%ﬁﬁ%g?ﬁb \[bO _a(tle_solution.

Organic layer was dried over sodium sulphate and concentrated un pressure to yield sticky
mass. Produ®eiad Hepthikitogidermyy sehidingddnestamideomatography to afford tert-butyl [4-
(2-ethy1-5-oxido-1H-imidazo [4,5-c] quinolin-l-y1) butyl] tetrahydro-2H-pyran-4- ylcarbamate. 15
Step-IV: tert-hutyl 14- 4-amino-2-ethz¥l-11I-imidazc%jf[{i,S-e] guinolig-léﬁq butyll% 5
tetrahydro-2HEPVAR £ Yedibaate 1 PERbtion CRIeotol B RgS-43086 L Ao [4.5-)
quinolin-3 -y IxbtyH), 20t ;07235 (np\wEn-4-yiearbemate ot chlgyofomiiwvas prlssd pimluene
sulfonyl chloridg (1.2.eg.), follow nwm hydroxi lutjion. T sulting reaction mixture
was stirred aé qr% mh %é%pé‘%t@fe%%ﬁgv?ﬁg@ ?Rg;[gt%n m Xt%ﬁﬁ@ag &?ash%(gé\%ﬂh %g?u rg?gﬁ’sodium
bicarbonate $blufidi#(@rgfdnit. feyeBsBparated, dried over anhydrous sodium sulphate and
concentrated under reduced pressure to yield sticky solid, which was then 25purified using silica gel
column chromatography to afford tert-butyl [4-(4-amino-2-ethyl- 1H-imidazo [4,5-c] quinolin-1 -y1)
butyl] tetrahyBramplepyrén-A2yethybd ridiée il dye-2 i thytan {4-ylemamydurd H P imidazpldiftino)
butyl]-1itnidpagihisel gpiRelin-4-amine 30 A solution of tert-butyl [4-(4-amino-2-ethyl-1H-imidazo
[4,5-c] quinolin-1-y1) butyl] tetrahydro-2H-pyran-4-ylcarbamate in nifluroacetic acid was stirred at 40C
for 4 hrs.

Step-I:  N-[4-(2-ethyl-1H-imidazo[4,5-c]quinolin-1-yl)butyljtetrahydro-2H-pyran-4-

amine

15 To a suspension of 4-(Z-ethyl-1H-imidazo [4,5-¢] quinolin-1-yl} butan-1-amine obtzined
in step VI of exampie I in tetrahydrofuran was added acetic acid (1 eq.) and tetrahydro-
pyran-4-one (1.1 eq.). Resulting reaction mixture was stirred for 10 min. Sodium
triacetoxyborohydride (2.2 eq.) was added to reaction mixture over a period of 1 hrs and
resulting suspension was then stirred for 4-5 lus. Reaction was then guenched with

20 methanol and concentrated to dryness. Reaction mixture was basified using ag.sodium
hiydroxide soluticn and extracted with chloroform. Organic layer was dried over sodivm
sulphate and concentrated under reduced pressure to vield sticky solid. Product was then
purified by silica gel column chromatography to afford N« [4-(2-ethyl-1H-imidazo [4,5-¢]
quinolin-1-yi} butyl} tetrahydro-2H-pyran-4-amine.

Step-II: tert-butyl [4-(2-ethyl-1H~imidazo [4,5-c] quinelin-1-y1) butyl] ietrahydro-2H-

pyran-4-ylcarbamate

To a solution of N- [4-(2-ethyl-1H-imidazo [4,5-c] quinolin~1-y1} butyl] tetrahydro-2H-

pyran-4-amine in dichioromethane was added triethyl amine (1.5 eq.} followed by di-ter-
30  butyl-dicarbonate (1.5 eq.) and resulting reaction mixture was stirred for 4 hrs at ambient

temperature. Reaction mixture was then . evaporated completely and dissolved in

dichloromethane, washed with water and organic layer was dried over sodium sulfate and



Reaction mixture was then poured on ice-water mixture and extracted with chloroform. WO
2009/118296PCT/EP2009/053399 - 30 - Organic layer was dried-over sodium sulphate and
concentrated under deduced pressure to afford the title compound. NMR (300 MI-1z.MeOD) 8
(ppm):8.2(d MPPWBHEEY) 7 75(n, 2H), 7.6(dlt, IH, J=1.5 5& 7.2Hz),4.69( 11 ‘X RE 1H), 198(d,
1H), 3.4(m, 3H), 3.2(m, 2H), 3.1(m, 2H), 2.0(m, 4H),4.9(m, 4H), 1.5(t, 3H) Examples 6-7 were also_
prepared by following procedure of example 5. 10Example VI: 1-[4-(1-azabieyelo [2.2.2] oet-3-ylamino)

butyl]-2-ethylehddeiiieaz adde raduauingliadraniin o VR - é»&é@@@i{%@gﬁa- £:814d, 11-1,
J=8.4Hz), 7.67(dd, IH, J=1.2 & 8.4 Hz), 7.4(dt, 11, J=1.5 & 7.81-17) 7.33(dt, IH, J=1.2'€ 7.51-12), 4.5
(m, 2H), 4.2(FEBpkY -5 BoR U Rk ety sy At B Py e il cofipats(q, 2H), 2.7(m, 2H), 1.9(m, 3H), 1.7(m,

2H), 1.5(t, 3H), 1.4(m, 2H), 1.3(m, 3H.). Example VII:

1-14-[(1,1-digxido:;3,4-dihydro-211-thijochromen-4-yflamino[buty11-2- -
TR o5 g e e AR SR K Rt
J=8.1Hz), 7.80(cithidtpD¥L-Fyeaf-BHiR)arbadGeidH, J=7.5Hz), 7.64(dt, 11-1, 1-1.5 & 7.5Hz), 7.5(m, 4H),
4.59(t, 2H), 3.97(t, 1H), 3.70(m, 1H), 3.02(q, 2H), 2.71(m, 3H), 2.50(m, 2H), 1.99(m, 21-1), 1.69(m,
2H), 1.48(t, 3H).

To a solution of tert-butyl [4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-vl) butyl] tetrahydro-

ZH-pyran-4-ylcarbamate in chloreform was added m-chlroperbenzoic acid {4 eq.) and
stirred at ambient temperature for 2 hrs. Reaction mixture was then diluted with
10 chloroform and washed with saturated sodium bicarbonate solution. Organic layer was
dried over sodium sulphate and concentrated under reduced pressure to yield sticky mass.
Product was then purified using silica gel column ehbromatography to afford tert-butyl [4-
(2-ethyl-5-oxido-1H-imidazo [4,5-¢] quinolin-1-yl} butyl] tetrahydro-2H-pyran-4-
yicarbamate.
15
Step-IV: tert-butyl [4-(4-amino-2-cthyl-1H-imidazo [4,5-c] quinolin-1-yl} butyl]
tetrahydro-2H-pyran-4-ylcarbamate '

To a solution of tert-butyl [4-(2-ethyl-5-oxido-1H-imidazo [4,5-¢] guinolin-1-yl} butyl]

20 tetrahydro-2H-pyran-4-ylcarbamate in chloroform was added p-toluene sulfonyl chloride
(1.2 oq.) followed by aq.ammonium hydroxide solution, The resulting reaction mixture
was stirred at room temperature for overnight. Reaction mixture was washed with saturated
sodium bicarbonate solution. Organic layer separated, dried over anhydrous sodium
sulphate and concenirated under reduced pressure to yield sticky solid, which was then

25  purified using silica gel column chromatography to afford tert-butyl [4-(4-amino-2-ethyi-
1H-imidazo [4,5-c] quinolin-1-y1) butyl] tetrahydro-2H-pyran-4-ylcarbamate.

Step-V: Z-ethyl-1- [d-(tetrahydro-2H-pyran~4-ylamino) butylj-1H-imidazo[4,5-c]
quinelin-4-amine

30
A solution of tert-butyl [4-(4-amino-2-ethyl-1H-imidazo [4,5-¢] quinolin-1-y1) butyl]
tetrahydro-2H-pyran-4-yicarbamate in trifluroacetic acid was stirred at 40°C for 4 hus.

Reaction mixture was then poured on ice-water mixture and extracted with chloroform.



25Example A - In vitro profiling: Cellular assays using a human cancer cell line (PC1R-1) or human
PBMC fractions to test compounds for activating TLR7 are established. 30Specificity for TLR7 and 9
was checked by adding chloroquine, which abrogates signaling through endosomal TLRs. The PCIR-1
system is suWé%z‘P(??/Hggguring the interferonelinked cytokine IP10 by a b&&d BEENY (ﬁé% in the
384-well format. WO 2009/118296PCT/EP2009/O5§§99 - 31 - TLR m.RNA expression in PCIR-|

(TagMan PCR analysis) TLRI ++, TLR2TLR3 +, TLR4 ++, TLR5 (+), TLR6 ++, TLR7 ++, TLR8 TLR9

++1-, TLRIO B, Traatmont ofthis.aell ineqnith, T Ripgaingt s&is&&&%&%@9&@&%%@%@4 ago),

resiquimod (imidazoquinoline) and H2006 (CpG oligonucleotide) result in strong cytokine mRNA
induction. AI@%@&%@@%"&&W@ double-stranded RNA (TLR 3 ago); 40-fold induction of IP-10 after
15h) and MALP-2 (TLR 2/6 hetero-dimer ago, 100-fold induction of UP-10 after 15h) is detected. 10

RNA inductio a was confirmed by paralle] Luminex analysis showing strong release of 1P-10 and
IL8 cytokinesﬁ?n%&?gr, a%&%%&ﬁa%@&%ﬁ&&g%ﬁ{é? RO gAD/ 70 S dHe /=15 The

signalingsvia ¥ RHand FRIHheth Hupiessed fndenHysontes peasrsomplesalybiockedday the

addition of chig{oglﬂre,ly#gcfg wn to disturb the endosomal pH gradient. In contrast TLR4
signaling by L é is"not aféc écﬁ( Ig- 1).  The current concept for a TLR agonist-screening cascade

in a high- or medium-throughput 90format is summarized in Figure 2. Compounds of the present
invention areéggﬁﬁgggg‘ggg&jggg C Ltgé Ing 4 %ﬁggp t or.protein levels. The Compounds
show efficacy in the cellular assacilg %ureﬂ%). 25 é?(%ﬁ%%%ml\ln v?\}/{(%%ﬁ’%ep%;ofiling:

10 Example VI: 1-[4-(1-azabicyclo [2.2.2] oct-3-ylamino) butyl]-2-ethyl-1H-imidazo [4,5-

¢} quinolin-4-aming

'H NMR (300 MHz, MeOD) 8 {ppm): 8.01(d, 1H, J=8.4Hz), 7.67(d¢, 1H, J=1.2 & 8.4 Hz),
7A(dt, 1H, =15 & 7.8Hz), 7.33(dt, 1H, =12 & 7.5Hz), 4.5 (m, 2H), 4.2(m, 2H), 3.6(m,

15 1H), 3.4(m, 1H), 3.1{m, 2H), 3.0(q, 2H), 2.7(m, 2ZH), 1.9(m, 3H), 1.7(m, 2H), 1.5(t; 3H),
1.4(m, 2H), 1.3(m, 3H.).

Example VIL 1-{4-{(1,1-dioxido-3,4-dihydro-2H-thiochromen-4-yl}amino] butyl}-2-
ethyl-1H-imidazo[4,5-c]quinolin-4-amine

20
'H NMR (300 MHz, MeOD) & (ppm):8.2{d, 1M, J=8.1Hz), 7.80(dt, 1H, =15 &
6.3Hz),7.73(d, 1H, J=7.5Hz), 7.64(dt, 1H, J=1.5 & 7.5Hz), 7.5(m, 4H), 4.59(t, 2H), 3.97(t,
1H}, 3.70(m, 1H), 3.02(q, 2H), 2.71(m, 3H), 2.50(m, 2H), 1.99(m, 2H), 1.69%(n, 2H),
1.48(t, 35,

25 Example A - In vitro profiling:

Cellular assays using a human cancer cell line (PCIR-~1) or human PBMC fractions to test

compounds for activating TLR7 are estabiished.

30 Specificity for TLR7 and 9 was checked by adding chloroquine, which abrogates signaling
through endosomal TLRs. The PCIR-1 system is suited for measuring the interferone-
linked cytokine IP10 by a bead-based assay in the 384-well format.



In the following, studies with the reference compounds and compounds according to the invention are
shown in the Renca lung metastasis model as described in Leja A, Hofinann HP, Maier T, Drache D.
Grebe C, Fischer S, Gimmnich P, Sanders K, Gekeler V. 30Metastasis of murine Renca kidney cancer
cells to the I(%%éog?@gﬁgfc mice is strongly suppressed by TLR9 or TLR?%%W&??&?S?%& 3552,
Proc Am Cancer Res 48, 2007. WO 2009/118296P&T/EP2009/053399 - 32 - Figure 4A and 413 show
the results of reference compounds (TLR9 as well as TLR7 agonists, which are either SMOLSs or

oligonucleotides; 1,94 %.4ki8n-2%PgHRM08NLIM PER Fipidazoquinoline derivative). Sin particular,
female Balb/c mice (n=10) were treated for 4 consecutive da:)%s starting (gragyﬁl or day S after Renca

LacZ tumor céfifidjdctioh-fédpdctvdly. FHa-Botsikdre(dpplie@in 209 BE & FinBléifyoriddiéotides in

0.9% NaC1 as4ndizatad.-Lungs were excised 25 days after tumor cell injection (see Figure 4A).
Further, female Balb/c mice (n=5) were treated for 4 consecutive days as indicated. The SMOLs were
applied in 20% PEG, to oligonucleotides in 0.9% NaCl. At day 4 of treatment, blood was collected via
orbital plexuslasunspleefsivierekXbised b UDSRouenily, rafi¥icavasnigolaies forsexpressignpnalysis

via gPCR. Data.were normalized to vehjcle n.set to 1). Statistical evaluation was
performed vié‘eﬁ)lgiﬁﬁ‘l-?gzl 1rﬁ’ﬁleéy e lﬁ?e%%i%%r? gg% @ﬁggﬁ? 3%6313#% Ber?g}ﬁ :}lgtréog%%gtgﬁ@ d above
for the SMOLm%@_ﬁe@etﬁﬁelcéﬂﬁp@wmgﬁ@tq@éyylfﬂl Mﬂﬂ@@hﬂ% {MLBa¥agd)546}fold
quinolin-I-yOlutyliaming 2 franbydsa] &éﬁ%@ﬁ&@)&ﬁ&g@%&%ﬂ% ShANHN

[4-(4-amino-2-ethyl-11-1-irnidazo [4,5-c] quinolin-I-yl) butyll-N- ro-3-thienyl)
acetamide (TPRPaé® alteatahipreipiTimago 1, both compounds according to the invention, are
examingg in the 70Renca lung metastasis model. 3- {acetyl [4-(4-amino-2-ethy1-1H-imidazo [4,5-C]

quinolin-l-yl)butyl] amino } -2,5-anhydrol,3,4-trideo>]<grgentitpl (TLR ago 1, example Ill) demonstrates a
strong anti-m%{i%t%@f%&%ﬁ’%ﬁﬁeﬂﬁmrﬁm@ LA orA gL ERe s HoR tRsafhent (d1

-4) (Figure 5)iP-10 and IL8 cytokines, in particular, and also significant protein levels of IL6,
IL12p40/p70 and 1110,

i35 The signaling via TLR7 and TLRY (both expressed in endosomes) can be compleiely
blocked by the addition of chloroquine, which is known to disturb the endosomal pH

gradient. In contrast TLR4 signaling by LPS is not affected (Fig. 1).

The current concept for a TLR agonist-screening cascade in a high- or medium-throughput

20  format is summarized in Figure 2.

Compounds of the present invenfion are tested for specified cvitokine induction at the

mRNA or protein levels, The Compounds show efficacy in the cellular assays (Figure 3).
25 Example B -In vive PD profiling:

In the following, studies with the reference compounds and compounds according to the
invention are shown in the Renca lung metastasis model as described in Leja A, Hofinann
HP, Maier T, Drache D, Grebe C, Fischer S, Gimmmich P, Sanders K, Gekeler V.
30 Metastasis of murine Renca kidney cancer cells to the lungs of Balb/c mice is strongly

suppressed by TLRS or TLR7 agonists. Abstract 3552, Proc Am Cancer Res 48, 2007.



33 Claims 1.A compound of formula I: wherein RI is selected from the group consisting of: -H, alkyl,
alkynyl, aryl, aLkoxy, heterocyclyl and heteroaryl, wherein alkyl, alkynyl, aryl, alkoxy, heterocyclyl or
heteroaryl may be unsubstituted or substituted by one or more substituents selected from the group
consisting of¥ ﬁ—ﬁﬂg’gﬁ?ﬁglogen, -CO-N(R4)2. - N(R4)2, CO-C140 alkyl, d)djglgﬂ(ﬁg}ﬁvf -N3, aryl

and heterocyclyl, wherein each R4 is independently selected from the group consisting of-H, -C1_,0

aky, (1. L0galg a5 e GV B R RARS AR FiFO-RE, 85 i selgsted rom

the group consisting of: alkyl inclusive of both straight chain and branched chain groups and of cyclic
groups, alkyrRECHHA; Kddstoest i hraHaiehe Y0kt draiien maPue dribimdrrrerrsrsisstituted by
one or more guipstitenisigelegies-lietitie grayp consisting of: -H, halogen, -ON, -NO2, -COOH, -SH,
-CO-C1,6 alkyl, -00-0-C1,6 alkyl, -N3, aryl, heterocyclyl, -CO-aryl and -CO-heterocyclyl, R3 is selected
from the group consisting of: alkenyl, heteroaryl, cycloalkyl, and heterocyclyl, wherein alkenyl,
heteroaryls, dyqlasikykorihetdedeyiblyl ey (be Ohsubstitied dirsubsiittathbyiora@ringdasubstituents

i R RN RSl R
-CO-N-alkyl, 20 RNe@rythe oligonucleotides in 0.9% NaCl as indicated. Lungs were excised 25 days
after tumor cell injection (see Figure 4A). Further, female Balb/c mice (n=3) were treated
for 4 comsecutive days as indicated. The SMOLs were applied in 20% PEG,
10 oligonucleotides in 0.9% NaCl At day 4 of treatment, blood was collected via orbital
plexus and spleens were excised. Subsequently, mRNA was isolated for expression

analysis via qPCR. Data were normalized to vehicle control (mean set to 1). Statistical

evaluation was performed via Mann-Whitney test (see Figure 4B).

15 Under the same conditions as described above for the SMOLs as reference compounds, 3-
{acetyl[4-(4-amino-2-ethyl-1H-imidazo[4,5-clquinolin-1-yl}butyljamino } -2, 5-anhydro-

1,3.4-trideoxypentitol (TLR ago 1, example [II) and N- [4-(4-amino-2-ethyl-1H-imidazo
[4,5-c] quinolin-1-yl) butyl]-N- (1,1-dioxidotetrahydro-3-thienyl) acetamide (TLR ago 2,
example I)TLR ago 1, both compounds according to the invention, are examined in the

20 Renca lung metastasis model,

3-{acetyl{4-(4-amine-2-ethyl-1H-imidazo[4,5-c]quinolin-1-yl)butyljamino }-2,5-anhydro-

1,3, 4-trideoxypentitol (TLR age 1, example III) demonstrates a strong anii-metastatic

effect with virtually complete clearance of the lungs after a short treatment (d1 — 4) (Figure
25 5).



or pharmaceutically acceptable solvates, salts, N-oxides or stereoisomers thereof, or combinations
thereof 2. The compound of formula | according tatlaim 1, wherein R1 is alkynyl or alkoxy. 3. The
compound of formula | according to claim 1 or 2, wherein R3 is heterocyclyl, which may be
unsubstitatesher substituted by one or more substituents selected from group consisting of: -H, alkyl,
alkenyl, halogen and -OH. 34 4, The compound of formula I according to any of claims 1-3, wherein
R3 is selected from the group consisting of: dio>N<o-tetrahydrothiophenyl, piperidinyl, tetrahydrofuranyl,
pyridine, tetrahydropyranyl and azabicyclooctanyF each of which may be optionally substituted by one
or more groups selected from the group compri logen, hydroxyl, aryl, alkyl, alkoxy,
trifluoromethyl or combinations thereof 5. T | nd of formula | according to any one of claims
1-4, wherein Rl is alkyl, preferably ethyl. 6. [The compound of formula | according to any one of claims
1-3, wherein R5 is alkyl, preferably methyl. 7:“The cfbn%oound as claimed in claim 1 which is: N-
[4-(4-amino-2-ethyl-1H-imidazo [4,5-c] quinolin-1 -y1)(1,1-dioxidotetrahydro-3-thienyl) acetamide,
N-[4-(4-amino-2-ethy1-1H-imidazo[4,5-c]quino n ¥butyli-N41-methyl-l-oxidopiperidin-4- yflacetamide,
3-{ acetylf4diram no-2-ethyl-1H-imidazo[4,5-c]quino-yl)butyllamino)-2,5-anhydro-1,3,4-
trldeoxypﬁpﬂ*&%ﬁmted from the group consisting oft

N14-(4-amino-2-ethyl-IH-imidazo[4,5-c]quinolin-1-ybutylj-N-(1-benzyl-2-methyl-1oxidopyrrolidin-3-yl)a
c etar;i d e—H, alkyl, alky¥1yl, arvi, alkoxy[ hetero]g/clyl and hetgrz)aryi}lj ( Y y Py yD)

wherein alkyl, alkynyl, aryl, alkoxy, heterocyciyl or heteroaryl may be unsubstituted or substituted by

one or more substituents selected from the group consisting of -H, -OH, halogen, -CO-N(Ry4),, -
N(Ry)y, CO-Ciye alkyl, -CO-O-Cyjealkyl, -N;, aryl and heterocyclyl, wherein each Ry is
independently selected from the group consisting of —H, ~C; .y alkyl, ~Cy.14 alkyl-aryl, or aryl,

A is C-Cy alkyl;

B is -N(R:)Rs);

R, is (CO¥-Rs,

R; 13 selected from the group consisting of:

alkyl inclusive of both straight chain and branched chain groups and of cyclic groups, alkynyl, aryl,
heterocyclyl and heteroaryl,

each of which may be unsubstituted or substituted by one or more substituents selected from the group
consisting of: -H, -OH, halogen, -CN, -NO,, -COOH, -5H, -CO-C, zalkyi, -CO-0-C\ 4 alkyl, -N;,
aryl, heterocyclyl, ~-CO-aryl and —CO-heterocyclyl,

R; is selecied from the group consisting of:

alkenyl, heteroaryl, cycloalkyl, and heterocyelyl,

wherein alkenyl, heteroaryls, cycloalkyl or heterocyclyt may be unsubstituted or substituted by one or
more substituents selected from group consisting oft -H, alkyl, alkenyl, alkoxy, halogen, -OH, -
N;, trifluromethyl, -alkyl-aryl, -O-alkyl-aryl, -CO-aryl, aryl, heterocyelyl, heteroaryl, -CO-
heteroaryl, -CO-O-alkyl, -CO-N-alkyl, -CO-N-aryl,

or pharmaceutically acceptable solvates, salts, N-oxides or stereoisomers thereof, or combinations

thereof.
2, The compound of formula I according to claim i, wherein R, is alkynyl or alkoxy.
3. The compound of formula I according to claim 1 or 2, wherein R; is heterocyelyl, which may be

unsubstituted or substituted by one or more substituents selected from group consisting of; -H,

alkvl, alkenyl, halogen and -OH.



or phannaceutically acceptable solvates, salts, N-oxides or stereocisomers thereof, or combinations
thereof. 8. A compound as claimed in any one of éfaims 1 to 7 for use as a medicament. 9. A
pharmaceutical composition comprising a therapeutically effective amount of a compound of formula |
as claimed in anyoReehalbiiTshin V-iRcomhinaios wilha pharnaseyticalicaceeptakle carrier. 10. A
Pharmaceutical sarpeqailian. aepding. 8 dnig.eamrising an amaunt ot ibe sampound of formula |

or pharmaceutically acceptable solvates, salts, N-oxides or stereoisomers t e’r%}, or’combinations
thereof, sufficieF?F%yﬁFWEféyéaﬁS§@@F&’b?ﬂﬁfaﬂﬂoeﬁﬁ’/%vf@%ﬁﬁ@@h’ﬁ@7?@ PRsFEHIBRY aBBO 10 ttg/kg to
about 5 mg/kg oidhenompdund fothésubiechmdbsibd halgempatnglaesording aany of claims 1 to 7
or a pharmaceutigal.campasition.asaarding.io.€laim 9 or 10 for use in the treatment of a viral or
neoplastic disease. 12. A compound according to any of claims 1 to 7 or a pharmaceutical composition
according to claim 9 or 10 for use in the treatment of a cancer selected from the group comprising
cancer ofthe brExstohdadiiee! bomelzirairrdeatrairarmdpelipitiosal -herhous Kistarirylcotefzabhydocrine
glands, esophagug, endometrium, germ cells, head and neck, kidney, liver, lung, larynx and
hypopharynx, mesothelioma, sarcoma, ovary, pancreas, prostate, rectum, renal, small intestine, soft
tissue, testis, stomach, skin, ureter, vagina and vulva; inherited cancers, retinomblastoma and Wihns
tumor; lefikemid '/ FAPRSHHRCHORIIB dgRinE s 88, R ieand -ActiherpifyBidie ledkesfrirbbacute
lymphoblastic leutkigmia, Hodgkins disease, multiple myeloma and T-cell lymphoma; myelodysplastic
syndrome, plasma cell neoplasia, paraneoplastic syndromes, cancers of unknown primary site and
AIDS related ma(!gi nancies, 13, A compound according to any of claims 1 to 7 or a pharmaceutical
composition acc ?d??@??&“&é?ﬁ%%ﬁrb%%%‘?ﬁhﬁé treatment of a medical condition selected from
the grougNedmigrisiriey Gestlitdl Wantslagoriion waredpglabitduwidis; HephditieBiriepatititiGyherpes
Simplex Type | apdqfiype 1l; molluscum contagiosum; HIV; CMV; VZV; intraepithelial neoplasias
including,cervical intraepithelial neo i ia, huma ill jrus (HPV) and associated neoplasias;
fungal diégégdgaﬁl}b Lj%i%%yggﬂr%al §?§ %%r? il llfls(),hgﬂ(? rﬁﬁgg’&a eéfﬂeh]ihé%?! 3er1§|lor1%§1¥§tic diseases
including basal ¥&f<¢arédhoma, hairy cell leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous
cell carcinoma, Mmyelatenousieukemial muliplemyelomalimelanamiaane-tedgkiars lymphoma,
cutaneous T-ce&li&gm%gmg; and other cancers; parasitic diseases including pneumocystis carinii,
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and leishmaniasis; bacterial
infections includifg ttiBBHUOEH A RaiRifs iAot e evelroptifid:lessential
thrombocythaemidpieprbdip- dltiplensdierosis; Ommen's syndrome; discoid lupus; Bowen's disease;
Bowenoid papulpsis.ateriseisgases neikding atopic fermalitisasthra aligrays allgrgig rhinitis;
systemic lupus gor&igh%rpo%totﬁgé rfecurrent fungal diseases, periodontitis and chlamydia; or for the use as
a vaccine adjuvan for cell mediated immunity; or for the use to enhance or stimulate the healing of
wounds, including chronic wounds. 14. Use of a compound according to any of claims 1 to 9 for use in
the manwacture efapmedigameti in any one of claims 1 to 7 for use as a medicament.

9. A pharmaceutical composition comprising a therapeutically effective amount of a compound of
formula T as claimed in any one of claims 1 to 7 in combination with a pharmaceutically

acceptable carrier,

10. A pharmaceutical composition according to claim 9 comprising an amount of the conpound of
formula I, or pharmaceutically acceptable solvates, salts, N-oxides or stereoisomers thereof, or
combinations thereof, sufficient to provide a dose of about 100 ngkg to about 50 mgke,

preferably about 10 pg/kg to about 5 mg/kg of the compound to the subject.



11.

12.

13.

14.

35

A compound according to any of claims 1 to 7 or a pharmaceutical composition according to

claim 9 or 10 for use in the treatment of a viral or neoplastic disease.

A compound accordihg to any of claims 1 to 7 or a pharmaceutical composition according to
claim 9 or 10 for use in the treatment of a cancer selected from the group comprising cancer of
the breast, bladder, bone, brain, central and peripheral nervous system, colon, endocrine glands,
esophagus, endometrium, germ cells, head and neck, kidney, liver, lung, larynx and hypopharynx,
mesotheloma, sarcoma, ovary, pancreas, prostate, rectum, renal, smail intestine, soft tissue, festis,
stomach, skin, ureter, vagina acd vulva; inherited cancers, retinomblastorna and Wilms tumor;
leukemia, Iymphoma, non-Hodglkins disease, chronic and acute myeloid leukaemia, acute
lymphoblastic leukemia, Hodgkins discase, multiple myeloma and T-cell lymphoma;
myelodysplastic syndrome, plasma cell neoplasia, paraneoplastic syndromes, cancers of unknown

primary site and AIDS related malignancies.

A compound according to any of claims 1 to 7 or a pharmaceutical composition according to claim 9
or 10 for use in the treatment of a medical condition selected from the group comprising genitat

warts; commeon warts; plantar warts; Hepatitis B; Hepatitis C; Herpes Simplex Type I and Type If;

‘molluscum  contagiosumy; HIV; CMV; VZV; intraepithelial neoplasias including cervical

intragpithelial neoplasia, human papillomavirus (HPV) and associated neoplasias; fungal diseases
including candida, aspergillus, and cryptococeal meningitis; neoplastic diseases including basal cell
carcinoma, hairy cell leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma,
myelogenouns leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutanecus T-cell
Iymphoma, and other cancers; parasitic diseases including pnenmocystis carinii, cryptosporidiosis,
histoplasmosis, toxoplasmosis, trypanosome mfection, and leishmaniasis; bacterial nfections
including  twberculosis, and mycobacterium  avium; eczema;, eosinophilia;  essential
thrombocythaemia; leprosy; multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease;
Bowenoid papulosis; atopic diseases including atopic dermatitis; asthma; allergy; allergic rhinitis;
systemic lupus erythematosis; recurrent fungal diseases, periodontitis and chlamydia; or for the use
as a vaccine adjuvant for cell mediated immunity; or for the use to enhance or stimuiate the healing

of wounds, inchuding chronic wounds,

Use of a compound according to any of claims 1 to 9 for use in the manufacture of a

medicament.



