-1- Novel substituted imidazoquinolines Field of Invention: 5 The invention relates to imidazoquinoline
derivatives and to phaunaceutical compositions containing the imidazoquinoline derivatives. The
imidazoquinoline derivatives are useful as toll-like receptor agonist/TLR7 activators. 10Background of
invention: Toll-like receptors (TLR) currently comprising a gene family of 10 receptors with different
specificities are part of the cellular pathogen pattern ¥¢eognition system, which has evolved for
defense against a variety of infections (bacteria, virus, fiingi). Activation of TLRs leads 15 to cytokine
responses, e.g. with release of intcrferons 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 agqheRdbstimelategidy: Fqadliolipapolysaccharide 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, TLR9 is activated by single
stranded DNA Eeitainingeafién subsequences, TLR7 and 8 are activated by single stranded RNA, and
TLR3 is activated by double-stranded RNA. Some small-molecule (SMOL) TLR7 or TLR8 agonists
have been’identified. Those agonists can be grouped into purine-like molecules, such as
7-thia-8-oxoguinosinen (PO 625 isatuitbinejuindiesitudarogrinaline fhniguiseodedmismispaddssso far

the only approyed. definitjve. Tl onist, marketed as 5% creme (by Aldara). It generates approx 80%
5 year clearance églgﬂpge%lﬁcﬁiéﬁl ae%g%ne Fggr%?ﬁg?ﬁg’g?w RS %h%g & gﬁ?qé‘é‘?‘?c@ﬁv%?mide.
Imiquimod actiri@EeREePioe fameidhaROanteasion 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 agonists.
10 Background of invention:

Toll-like receptors (TLR) currently 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. Part of the
receptors are located at the cell surface such as TLR4 (stimulated by FE.col
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
restricted 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.



For several years strong efforts are ongoing worldwide trying to exploit the strong immune activation
induced by TLR7, 8 or 9 agonists for the treatment of cancer. Cancer immunotherapy, however,
experienced a long history of failures. In recent years, the knowledge on cancer immune surveillance
and the function of subsets of immune cells 5thereby was improved drastically. TLR7 or TLR9 agonists
are in clinical development for cancer mono- or comidination therapies, or as vaccine adjuvant. The
TLR agonist approach for cancer immunotherapy is different from earlier efforts using, e.g. cytokines,
interferons or fnpsoxaleptarastinatieffs;t T iR @goitigtwoddividotdnigimensdaaictiationdsplisopic via
specified immyne els (pHmaiy doRAUc gollo angiBcellssSulReauSnotbercals). whirl.
generates an Innate and adaptivé immune response. Moreover, not only one interferon is induced, but
rather the manyrdifferereisoforveycaltoeatierahe loog Sifiptype f{anstia lbetaynbieafssimalectly)
type Il (gammgy NI, cels). O leastiomiacal apRlisation. Aldamdas:deivarrd-a mmankakleqroof-of- 15

concept. This demonstrates that antigens are released by tumors, and that immune therapy can work

for cancef indiBaRFBNSRF PRAEIBR. datHedtn HAOREHeREMRBBHTSHAES WeiiicabisYRPRSH MBute,
though, the clinicalk RS i Penthtaion th&ih Rk, 1:ROaganisigiwhkeh both are in clinical trials. For
advanced cancers and systemic application (preferably s-c. or iv. administration route) it appears to be
clear that such TLR agonists have to be 70combined with other therapies. In case of earlier stages of
cancer the sitgatonumighthiet diffprenh Tomenteetastasistizappast défecet aSprctal wmmdiorts
development in patients, | r%el)é because tumors are detected too late w metastasis already has
occurred. Estad |§he%gfurc1§0r esfaﬁlllgesrr%lggﬁyﬁrn&?&gv% iclzgyt\(’) 8%%%3% ?ﬁasﬁl& ' %Ilel?ﬁ]grﬁgﬁ?? erapeutic
windows! Hengenhoe the vetatmie plém saplie v usmeriSieeswireeetise mipprés sionoiiedds gasis spread
might still be possile. die.neathis bigh fonnew Iharpies.ih daedoleraniiv.andisaiehimifle
activation of the immune systen, and in particular, the activation of toll-like receptor 30 (TLR) signaling
offers new propsSESIn-asEaEEe 10T LIRY NI IERG 1§l tie RtonEer heanenustitriaRy
agonists like thggHANGHINEgRF RV ISHRI RIS ofiaRh InuayImAd de ivatielveepteRteshifayr murine
Renca lung metastasis model. All tested molecules virtually completely suppressed the emergence of
lung metastasléé’»v(iﬁ%oéﬂ ’(?ﬁétrafﬁﬂi{??al application, Aldara” has deliveréd a 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 agonists,
which both are in clinical trials. For advanced cancers and systemic application (preferably
s.c. or i.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 tomor 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 immune system, and in particular, the activation of toll-like receptor
36 (TLR) signaling offers new promising approaches. TLR9 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.



-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 and cost effective synthesis if compared
to the nucleic acid type TER9 agonists, and are well suited for topical application. US-B-6,573,273
describes imidazoquinoline and tetrahyd oimidazoquioline compounds that contain urea, thiourea,
acylurea, sulfonylurea or carbamate functionality. The compounds are said to be useful as
immunomoduldtess prvidgs B ®87iTcB40 Wesorbés infidazd qlindtipmandoetsatty drolgidrzogdinoline
compounds that,coniain sifopamide fimetio itgg% e 1 osgtisp%.. 1'7[ he foq&%unds are said to be
useful as immunomodulators. 15US-A-2003/0144283andW3-A0 } $505deseH| eaiﬁ%a%aﬂ?(ﬂlu‘? olineand
tetrahydroimidS¥SotitestinéossnpothsdS ik coprain Biniderfrclioratity ad thet deposSitionbTshed

compounds argngaiskiQ 2ecHse s immunpmedulalars. L WQ-A:R005/051 324 describes

midazo-quinotine, pyridine and naphthyridine rind systems 90substittited in 1-position with oxime or a
special N-dxid® FuRttishatiP PRl BHESIAds are said to be useful as immunomodulators. -.4-
Sununary of Invention: Small molecules, in particular imidazoquinolines-4'-amine derivatives, have

been found th lvatars for TLR7 with high potency. These iinidazoquinoline derivatives have
favorable phyg}gg%%@%%g@n%ﬁ%ﬁ‘ Fr?wéf@b%&ﬁ?@ Blfg)lfBBé’ﬂ%e%‘?%@@é?ﬁﬁwmﬁmﬁbéﬁtﬁ%%?@v@es

compounds, whi¢hdwatanbeess fotineltesheaayitivatorsuftmlira and wikiehae defineddny,gengsal
structure fo””%!:ﬂnzl}bunds are said to be useful as immunomodulators.
10
US-B-6,677,349 describes imidazoquinoline and tetrahydroimidazoquinoline compounds
that contain sulfonamide functionality at the 1-position. The compounds are said to be

useful as immunomodulators.

15 US-A-2003/0144283 and  WO-A-00/76505  describe imidazoquinoline  and
tetrahydroimidazoquinoline compounds that contain amide functionality at the 1-position.

The compounds are said to be useful as immunomodulators.

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

said to be useful as immunomodulators.



10 (1) wherein: RI, A and B are as defined below. The compounds of formula | are useful as TL127
activators. 15 The invention further provides pharmaceutical compositions containing an effective
amount of compound of formula I. In addition, methods of synthesizing compounds of formula | are
described. 20 Description of Figures: Figure 1shows the effect of chloroquine on cytoldne induction of
TLR agonists in PCIR-1 cells. Expression of I8 mMRNA was measured with TagMan PCR after
16 hours incubation of cells with 1-32006, LPS or Resiquimod alone and 15in combination with
cloroquine. FigunienZaiyo SithenflitiR agonist screening cascade. -b - 15 Figure 3

Small molecules, in particular imidazoquinolines-4-amine derivatives, have been found
that are activators for TLR7 with high potency. These imidazoquinoline derivatives have
5 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
P N)—m
/

A
\B

1w O
wherein: R1, A and B are as defined below.

The compounds of formula I are useful as TLR7 activators.
15
The invention further provides pharmaceutical compositions containing an effective

amount of compound of formula L
In addition, methods of synthesizing compounds of formula I are described.

Description of Figures:

Figure 1 shows the effect of chloroquine on cytokine induction of TLR agonists in
PCIR-! cells. Expression of IL8 mRNA was measured with TagMan PCR
after 16 hours incubation of cells with H2006, LPS or Resiquimod alone and

25 in combination with cloroquine.

Figure 2 shows the TLR agonist screening cascade.



Figure 4 shows cytokine mRNA induction in hPBMC treated with 3-{acetyl[4-(4- amino-2- ethyl-1H-im
da zo [4,5-e] quino lin- | -yl)b tiryl] amino '5-2,5- anti ydro1,3,4-trideoxypentitol (example 1ll, ILR ago 1),
shows studies with reference compounds in the Renca lung metastasis model (Leja A. Hofmann HP,
Maier T, Drache D, Grebe C, Fischer 5, Ginunnich P, Sanders K, Gekcler V. Metastasis of murine
Renca kidney cancer cells to the lungs of Balb/c mice fs-strongly suppressed by TLR9 or TLR7
agonists. Abstract 3552, Proc Am Cancer Res 48, 2007), TOG = 7- thia-8-oxoguanosine; IMDZQ =
imidazoquinolifiézderivative phirwpatioltae, feRtéfe BalisiominchfBND) waredredied farcétgtingecutive

days starting day | or day 8 after. Re Lacs t llinjection, r. ctivel L0 unds (small
molecules (SMOLSs)) were aiagp%ﬁé(? %@%&%@éﬂ%&gﬁg %%%%%%agit%?&agfé?l%ffﬁﬁmggw&e
excised 25 days after tumot ceftififscnonee! garw Al FuRtaee, female Balb/c mice (n=5) were
treated for 4 consecutive days as indicated. The compounds (SMOLs) were applied in 20% PEG,
ODNSs in 0.9% Naa At day 4 of treatment, blood was collected via orbital plexus 90 and spleens were
excised. Subs&@Bhfly, mRINAYR FUdiin e fordsisnss stomarmgsidny ik PereaDan westasieimalized

to vehicle control (mean set:tedyl Btafisticalievialisation was:perfomeshyianManpd\hitpayigsk(see
Figure 4B). 25Figure 5 30 shows stgdées%similar 0 Fig?g%‘?ef& however performed with 3-{ag:ety][4-(4-
arnino-2-ethy1-1H-imi dazo 14.5-¢lGui omnfie n&)- VB SN RS peARed (TLR
ago], example Ill) and N- [4e{dcanieits 20atteylbbgd rofdRdio’ d4rfeeliol wiraliy | sybpiesdy]-N- TLRO or
(1,1-dioxidotetrahydro-3- thi 17) acetamide (TLR exa}mpl 1) in the Ren (%P tastasis
model. - 6 - Detailed Desm%rtil%na&o ﬁﬁ/{gn fgétr?tc %gsg%ézgﬂo,cfoun ﬁgﬁrt%?tﬁ%aﬁp ir%aﬁ%g aé]rivatives,
which are'8lescribed in gredfsr-8ersiigupetowme e RSt vienaRtraictviatodsrand eV parprising and
particularly advantageous BEaRgEiesh/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 afier tumor cell

15 injection (see Figure 4A).

Further, female Balb/c mice (n=5) were treated for 4 consecutive days as
indicated. The compounds (SMOLs) were applied in 20% PEG, ODNs iﬁ
0.8% 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 set to 1).
Statistical evaluation was performed via Mann-Whitney test (see Figure
4B).

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

30 model.



In addition and based on the foregoing, it has also been found, tha}t t_:ertain pharmaceu_tlce_llly
acceptable solvates, salts, N-oxides or stereoisoincrs of these |m|dazoqumo.les derivatives, or
combinations thereof, have surprising and particularly 10advantageous properties. T'he present
invention provides compounds of formula I. NH2 NN ;I NYR1 ANB 15(1) where n R1 is seleqted from
the group consisting of: -H, alkyl, alkynyl, aryl, alkoxy, c_hetgrocyclyl and_ heteroaryl, 20wherein alkyl,
alkynyl, aryl, alkoxy, heterocyclyl or heteroaryl may be optionally substituted by one or more groups,
which are, e.g Rhitad ®eomptiengrblpetisisting of -H, -OH, halogen, -CO-N(R4)2, -NO242, .
-CO-C1_10 alkyl, -CO-O-C1_10 alkyl, -N3, optionally substituted aryl, heterocyclyl, or -CO-aryl;

25each R4 is i'Rdﬁwg%nﬁ)ﬁﬁ@l%’?}?%gqgﬁéggogﬁ%cﬁego&%%gvgegf:Which are described in greater
details below, are effective TLR7 activators and have surprising and particularly

5  advantageous properties.

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

10 advantageous properties.

The present invention provides compounds of formula I:

NH,
N

N™ X
N—R1

P N}—
K
\8

15 (D
wherein

R, is selected from the group consisting of:
-H, alkyl, alkynyl, aryl, alkoxy, heterocyclyl and heteroaryl,
20 wherein alkyl, alkynyl, aryl, alkoxy, heterocyclyl or heteroaryl may be optionally
substituted by one Or Iore groups,
which are, e.g. selected from the group consisting oft -H, -OH, halogen,
-CO-N(Rs)2, -N(Rs)s, -CO-Cpyo alkyl, -CO-0-Cyrpo alkyl, -N;, optionally
substituted aryl, heterocyclyl, or -CO-aryl;
25 each Ry is independently selected from the group consisting of:
-H, -C\.y0 alkyl, -Cy_yp alkyl-aryl, aryl;
A 15 C1-Cg alkyl;
B is -N(R2)(Rs);
R; is hydrogen or -(CO)-Rs,



-H, -C146 alkyl, -Clio alkyl-aryl, aryl: A is CI-C6 alkyl; B is -N(R2)(R3); R2 is hydrogen or -(C0)-R5; -7
- R5 is selected from the group consisting of; alkyl, alkynyl, aryl, heterocyclyl and heteroaryl, each of
which may be optionally substituted by one or more groups, which are, e.g. selected from the group
consisting of: -H, -OH, halogen, -UN. -NO2, -COOH, -SH, -CO-C.6 alkyl, -00-0-C1.6 alkyl, -N3
optionally substituted aryl, heterocyclyl, -CO-aryl or -@0-heterocyclyl; R3 is selected from the group
consisting of: -H, alkyl, alkenyl, aryl, heteroaryl, cycloalkyl and heterocyclyl, wherein alkyl,
alkenyl, aryl, mgtgrgﬂéy{e@y@mlwgroﬁ@eéﬁgmy@lyﬁ may be Tounsubstioated or substituted by one or

more substituents, WhIC dfro nsisti Ikyl, alkeuyl oxy. .halogen,
-01-I, -N3, tnfluromeﬂ}ﬁ}f l0 r?%?’ryf){%g) %e% Oar Tgﬁ eroc‘fl?(l:é? e ergoga%fl\! %&é}ﬁy

-CO-heteroaryl, COssbﬁasﬂteﬂéd arxyclpf@@mgbstﬁuted heteroaryl -00-0-alkyl, -CO-N-alkyl, -CO-N- aryl;
o eI mace hoalnascaRanle salialR alle Mg dER - cieqibme ahgiaolcal cRmphations
t

thereof As used herein, the Termms ak eny Icynyl" aRd the prefix "air are inclusive of both
straight cliain and bré&HeREd ¢Hain- @I@tﬁase éﬁﬂ’bf‘@@l@‘@f@@lﬁ}db eNeyemEIRivafpstituted aryl,

heterocyclyl, -CO-aryl or -CO-heterocyclyl;
R; is selected from the group consisting of:

-H, alkyl, alkenyl, aryl, heteroaryl, cycloalkyl and heterocyclyl,
wherein alkyl, alkenyl, aryl, heteroaryl, cycloalkyl, or heterocyclyl may be

10 unsubstituted or substituted by one or more substituents,
which are e.g. selected from group consisting of: -H, alkyl, alkenyl, alkoxy,
halogen, -OH, -Nj trifluromethyl, -alkyl-aryl, -O-alkyl-aryl, -CO-aryl, aryl,
heterocyclyl, heteroaryl, -CO;heteroaz"yL -CO-substituted aryl, -CO-substituted
heteroaryl, -CO-0O-alkyl, -CO-N-alkyl, -CO-N-aryl;

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

combinations thercof.

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 alkyny! groups containing from 2 to 20 carbon atoms. Preferred groups
have a total of up to 10 carbon atoms. Cyclic groups can be monocyelic or polycyclic and
preferably have from 3 to 10 ring carbon atoms. 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. Substituted alkyl is as defined above.

30  Further, the term “alkynyl” refers to an alkyl group having at least two carbon atoms and

including a carbon-carbon triple bond. Substituted alkynyl is as defined above.



20 cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, with
alkenyl and alicynyl 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 atoms. Exemplary cyclic groups include cyclopropyl, cyclopentyl, cyclohcxyl and
adamantyl, 25 In particular, the term "alkyl" refers ta g straight chain or branched alkyl radical having 1
to 4 carbon atoms. Examples include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
ter-butyl. Subsfiteiagealkylids g defined@bavelkylBerdilsendsing alkémgt' retersatboan atok gradip having
at least two carbon atoms ﬁnd in Iudi%%%c rbgn-carbon double bond. Further, the term "alkoxy"

refers to an al§I R PHERYHEHIeY hOXygen atom. The terra "aryl" as used herein includes
carbocyclic aromatic rings or ring systems. Examples of aryl groups include phenyl, naphthyl, biphenyl,

fluorenyl and indenyl..In particular, the term " ryI"kr fer%cxB henyl.arnaphtha o napreferred
embodiment, g?y %th 'E:en%ﬂ1 st gﬁ?’uté%%%} IS aaé (ﬁﬁﬁ}eé a%o%e. ?O The termg%%teroaryl" includes
aromatic sings or ring systems that contain at least one ring heteroatom (e.g. 0, S. N). Th patrticular,

exemplary hetgoacy0rguRs Iclidl HoddhiRaMb il RYEAHIDIdRZEN; tHRzobk taitazoly
isoxazolyt, oxazolyi, thiazolyl, |soth|agall, oxadiazolyl, oxatriazolyl, thladlaz%ﬂé{l%md [, pyridazinyl,

pyrimidinyl, 1Erenplstuesriyy] isepBsZamirdnahendnasriteh prsshio fHostREh R BRI isdmdoly,
indazolyl, bengisexazolyle Renzoxgrolyt-Ranzihiazpiyl nhanrisatbiaz alytepisrbaynhioarapyranyl,

quinolinyl, isoquinolinyl, cinnolir}%/l, (iu_inazolinyl, naphthyridinyl, and benzoxazinyl, which in each case
is uusubstitutéPBERIAy BRstita B 1S SHIREYL 3% e or more places. 20 Substituted heteroaryl is
substituteg, e.g. by one or more of halogen, hydroxyl, aryl, alkyl. arallcy, 1, alkoxy, carboxy, cyano,

trifluoromethylygitro, a%ino, al ,Iaming, diallc !amjno, or combinatio&s thereof 9BRs used herein, the
PSRN AT i H

1mne s, ArOmAalic rings or rin 'StEms { contain at OIE 1N
term Theteroc %}ffﬂ? n-aromatic rings or mono- &sglcyrghc ring systems t%at conta%n at least

one ring heteroatomtgen (s preferablyseldotediann), @@npleryNpstdrereih rrowpoiRfuExdmplary
heterocyclic graUp fipfuaon reraelind. amatehaln. piegidiny!

_ _ S inclucielp I Ii%lr]yl,r&eé@gf r
piperazinyl, thlazeo?i'di%WCir%lbé/zr%l Pﬁyf tler_l-a ﬁyc opyranyl, azabicyclooctanyl, such as
l-azabicyclo[7iseffierctahylodiazoks. anthttiese etithinginehib ppeidyloroyidepaity | BuHBH¢INEs well as
benzocondenggd forms andigh D:ides iheiaehainehyn saoRicass A unsihstitad aramgy
optionally be substituted in one or more places. Substituted heterocyclyl is, e.g. substituted by one or

indazolyl, benzisoxazolyl, benzoxazolyl, benzthiazolyl,” benzisothiazolyl, purinyl,
benzopyranyl, quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl, naphthyridinyl, and
benzoxazinyl, which in each case is unsubstituted or may optionally be substituted in one
or more places.

20
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.

25  As used herein, the term “heterocyclyl” refers to non-aromatic rings or mono- or bicyclic
ring systems that contain at least one ring heteroatom (e.g., preferably selected from O,
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,
30 1-oxo and dioxo-tetrahydrothiophenyl 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



- 9 - more of halogen, hydroxyl, aryl, alkyl, aralkyl, alkoxy, carboxy, cyano, trifluoromethyl, nitro, amino,
alkylamino, dialkylamino, or combinations thereof It is to he understood that the invention covers all
combinations of substituent groups referred to hereinabove. In particular, the invention covers all
combinations of preferred groups described hereinabove. Pharmaceutically acceptable salts of the
compounds according to the invention include all inorganic and organic acid addition salts and salts
with bases, especially all 10 pharmaceutically acceptable inorganic and organic acid addition salts and
salts with bas@?%ﬂfé&ﬁhmralbpiﬁmmhc’emhG&Hylamﬂelmabi&&mrgﬁmcm@ﬁﬁgﬁ,\rﬁ@f@@i@@ggﬁ@n salts

and salts with basesgustomaily.Hredn macy. Examples oElacid ddition salts include, but are
not limited to, hydrochlorides; 15 hydrébromi es, p o%:%aﬂg%‘sqnﬁi rigfgggsulfates, acetates, citrates,

D-gluconates, benzoates, 2-(4-hydroxybenzoyDbenzoates, butyrates, sulfosalicylates, maleates,

laurates, malatess flims ateserSU6eINRIE S OXAIBIES, 1AHAAISE, SIEAIES oluenssulfonates,
methanesuIfonaﬁcs,@fﬁ;ﬁhydroxy-z-naphthoates and ?rifluoroacetatesf Zo%ér#&qéus Fgl% sa ?s%’ﬁ? bases

include, but ars RO X F O MR S BURIap ot SRR LRI CRers ailiromirmativag siupfertitdnium,
ammonium, megglusideaitddhasigdinisreg salts. Of these, sodium and ammonium salts are preferred.
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. inclulkewithinithlseopetaftheinvettierangothdiefaradalbsolvaiesehthe cameunds of

formula (I) andthe salts thereqf Hydrates ar referred example of said solvates. - 10 - In certain
embodiments, tr?e&compounds %ccgr%r%gé toaﬁwét%]nve%%%n 3?1% t t%aﬁ@%he?éﬁqsmeﬁiﬁﬁ"dﬁ}&e all

stereoisotfersPIEEERAST Hisel Sterserjabiic bergers présegtiirsaid sididoisemeesdnayhaug thes.absolute
configuration IB&MQ@@%@I%@IQ%Q%QWQC@@M@QJ&% 1o éha% éules az%fc %gll?éégﬁjggld a]nd Prelog). All
ThRETventich AR

such stereoisomers and the salts thereof are part of the invention. n ﬁc?ﬁﬁes all

mixtures of théaéttce‘f’ﬂgié’éﬁ%Félﬂ?@?ﬁfgﬁé@&ét%@émendent of the ratio, including the raccmates.

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

3-hydroxy-2-naphthoates and trifluoroacetates.

20 Examples of salts with bases include, but are not limited to, lithium, sodium, potassium
calcium, aluminum, magnesium, titanium, ammonium, meglumine and guanidinium salts.

Of'these, sodium and ammonium salts are preferred.
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 (I) and the salts thereof. Hydrates

are a preferred example of said solvates.

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.



Compounds of the invention and salts thereof containing a double bond may exist as E isomers and Z
isomers. Both said isomers are included in the invention. The Z isomer is 10 the geometric isomer in
which the carbon atoms connected by the double bond each have the two highest ranking oups on the
same side of the double bond. The E isomer is the geometric isomer in which the carbon atoms
connected by the double bond each have the two higfgest ranking groups on opposite sides of the
double bond. 15Some of the compounds and salts according to the invention may exist in different

crystalline formsdhehimarphEmsic ay eomiiitniiesseopamefiithtdnvestitth udtiiey more sidesbfatives of
the compounds of formula (1) and the ?ﬁltﬁ}thgr of which are copverted intto comdootund. ) or a salt
thereof in a bi@%i‘é‘ﬁ}“gt}s?é (BIEPFEEurdsts rt%rége%) UG SIAYE CBVEREd By The Sivention. Said
biological systesy is3 e gha dnaimaabafeorgan Snopértiebtalyachufizaresub|8 o dtveddigpre dursor is,
for example, converted into, the, compgund of fermula (1) or. [t thereo ' SS.
According to %%Sp?(i?gar#gdox gﬁn%%g?rﬁ#%‘gﬁfhé%Fggﬁﬁ%%ﬁ&g%%?fﬁ% gg‘r{n%gu%{ég 0 ?%%En%éﬁargg) ?n which
R1 is alkys, optieriaiignsubsiiutenvanyion&ethsryohihdss eltioralsrsabitistertdiseargayieRpisd (C0)-R5,
wherein RS is glkyl.: ardl, Q8 B8 16F 0 YiBNA iR s Hle 4 2lkyleare excluded from the present invention.

In another preferred embodiment, the present invention relates to a compound of formula 30la, which
is a compound of formula | as defined above, wherein R, is hydrogen. and R3 is selected from groups

consisting of: alkapyinatybrhaterormosysiaalkyt anddeterasychy, castiond whiehhrpyher uRsubstituted

or substituted by one or more substituents, In another preferred embodiment, the present invention

relates to a cofiBuTmAGr folkfmEric Bt GRS ISP B ot M BERSTRURS TRCBR et 5ot Wihétein R is
alkyny! oralkaxy;geeshdRicisolel))nREhichaiprefestecenmbediment b tha < ompoLinshoftaiinkdec1,
including the compounds of formula la, Ib and.Ic, according.to the present jnyention, R3 is hetcrocyclyi,
which may betg% tbst ﬁ%&l%?%ﬁ%s%ﬂﬁ%%%y %%%ar&@ rﬁloFegglﬁ %ff%r%i‘?"élé'dﬁ ienecisgg]oe\gel??r%another
preferred embpdimetri¢ cfother dompailindotfommutmdsroldirigdthe tempotindsod fanmblk tathtb and Ic,

Riis alkyl, mo{%ﬂ?&ﬁé&@%ﬁ%’ lgroups 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 a human subject. The bioprecursor is, for example, converted into the

compound of formula (I} or a salt thereof by a metabolic process.

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

are excluded from the present invention.

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

30 Ia, which is a compound of formula [ 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 -(CO)-Rs;



15 In another preferred embodiment of the compound of formula 1, including the compounds of
formula la, Ib and Ic, R5 is alkyl, more preferably methyl. In another preferred embodiment of the
compound of formula I, including the compounds 20 of formula la, Ib and le, R.3 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 anotherjgreferred embodiment of the compound of
formula I, including the compounds of formula la, Ib and Ic, A is C, -4 alkyl, more preferably C4 alkyl.

Another prefegredrembadiment shherampepndsiascarding491thepresedbRyEniRbratiemio
compounds of formula | selected from; 30N-[4-(4-amino-2-ethyl- 1 H-imjdazo[4,5-c]quinolin-1
-y1)butyl]-N-( 4Eogrski! ddi%%lﬁaﬁ;f/d?’élt?‘ih%%|)g8c8?§}’ﬁﬁd€“tfifh£1(483¥?ﬁ ot e‘t’r¥y|mr~‘-i4 Shimgre
azo[4,5-clquipgksitudntyl)butyli-N-( | -methyl-1 - oxidopiperidin-4-yl)acetamide, - 12 - 3- {acetyl
[4-(4-amino-2-ethy1-1H-imid azo.1:4,5-c]quinol -1-yl)butyl]anii no }-2,5-anhydrol,3,4-trideoxypentitol,
N44-(4-amino-2-ethyl-1H-imidazo[4,5-clquinolin-1-y1)buty)i-N-(1-benzy1-2-methyl-1-

oxidomnadidir EB- yﬂc)&mtamiﬂe"eﬁ eﬁhbb&a{d&(tethahychmﬁ%pg@n&ylmi o) butpbldidadnici azo

[4,5-c Iquinolin-4- ant ine, f & b ' R v
-azabicyclo[2. océt % ylaml Buty & anac{azo 2 B c’fluf’nvc?l’r?r ﬁeéeﬁ%nel (15 aynyLor

1-{4-[(1,1- dloﬂ&(@%’;@lﬁiﬂ?ﬁk@@ll&hrotnen 4 yl)"no]l -2-ethyl-

In a preferred embodiment of the compound of formula I, including the compounds of
10 formula Ja, Ib and Ic, according to the present invention, R; is heterocyclyl, which may be

unsubstituted or substituted by one or more substituents, as defined above.

In another preferred embodiment of the compound of formula L, including the compounds
of formula la, Ib and Ic, R; is alkyl, more preferably ethyl.

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

of formula Ia, Ib and Ic, Rs is alkyl, more preferably methyl.

In another preferred embodiment of the compound of formula I, including the compounds
20 of formula Ia, Ib and Ic, Ry 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  offormulala, Ib and Ic, A is Cy4 alkyl, more preferably Cy alkyl.

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

to compounds of formula I selected from:

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

oxidopiperidin-4-yl)acetamide,



imidazo[4,5-c]quinolin-4-amine ID or pharmaceutically acceptable solvateg,_ salts, N-o>_<|des or _
stereoisorners thereof, or combinations thereof. Pharmaceutical compositions of thc invention contain
a therapeutically effective amount of 15a compound of formula | (incl'uding formula la, Ib apd Ic)
according to the present invention in combination Wi'Eh? pharmaceutically _ac_;ceptak_JIe carrier. The term
"therapeutically effective amount” means an amount 3 the compound sufficient to induce a therapeutic

effect, such asaetivation of TL.R7, This, may: cause eytokine induction, an itumor_gcti_vit andﬁ/or N
antiviral activitfl %I%/h&éﬁg h@ﬁ%%%gtg{%?r% %?Ia%ﬁc\)lg’}étocri G LE%?&%H%}E)‘WE?%%@ ‘é’ﬁ&%mposmon
of the inventior friiElgpareYYdiely to factors known to those of skill in the art, such as the physical and

chemical naturk o fae,cermnaungian el asdnesnatlue plhe paries and the inepdeddosing regimen.

it is anticipated that the compositions of the invention will con ctve ingredient 25to
provide a dose®898BBGPiEB-Aa/kece RSt 50 mgrxg, preferably about 10 pa/kg to about 5 mg/kg, of

the compou nd:I&ﬂ}kye—$L{b}@@trah§<ﬂ%QM%@W@M@W&@%}@%&%@@%ms_gpg}nias tablets,

derrnal
lozenges, parenteral formulations, syrups, creams, ointrnents, aeroso ations, transder
patches, 30trarl?.§ﬁﬁljb%ggicﬁ’ﬁgﬁ‘?ejs%ﬁtﬁfé’lﬁﬂ@‘.’o}bﬁyﬂéﬁﬁ%ﬂab}éﬁ@ﬂ%&ﬂﬁ@ﬁ@dﬁ]@hé’r@ﬂﬂ@ancer

agents, immune response modifiers, antivirals, antibiotics. and the like. The invention furthermore

: - . : ically
relates to pharm ticg! compositigns which compri one of the compounds and pharmaceutica
acceptable salg%%@’fj%aﬁgqﬁitéggh& r(—5)rrE ﬁﬁﬁ%&&%n@%ﬁ&ﬁ%@&%éaﬁrﬁ%ﬁc table auxiliary.
Preferably, thepisarniadeckicardompasitions comprise one or two of the compounds and

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
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.

Any of the conventional dosage forms may be used, such as tablets, lozenges, parenteral
formulations, syrups, creams, ointments, aerosol 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



pharmaceutically acceptable salts according to the invention. More preferably, the 10pharmaceutical
composition's comprise one of the compounds and pharmaceutically acceptable salts according to the
invention. In a particularly preferred embodiment of the invention, the pharmaceutical compositions
comprise a compound of the examples according to the invention together with at least one
15pharmaceutically acceptable auxiliary. The pharmageutical compositions can contain at least one of
the compounds and phaumaceutically acceptable salts according to the invention (hereinafter referred
to as 'he activg.comaound) i uipla! AR’ AL 03 WIRHEMTARMAS: (Cn a0 20
more preferably 20 t0°80 wt%. As pharmaceutically acceptable auxiliaries, any auxiliaries known to be
suitable for prapéfrig pHsiRitsutRbkpositions 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,
disinteuating AGErEY Bl S BEPRBERBH! B SrItETaa BNy AEFAIRRHAN & HEA SR BN [Fdpellants,
tonicity adjusting ageniscsuptaciantsccolaranis fiayoyingssseetanerscandidyas. ditc daktieular,
auxiliaries of a t agpt@?gtria‘tetto th%desiredtformulatioqaa}nd the. desired mode of administration are
used. 30 The p arrﬁ%oéuﬂca?‘f:sor%nﬁ SifioNS AN be 1orF a}lgtéaoa,uf%rlaer;(ample, into tablets, coated tablets
(dragees), pills, cachets, capsules (caplets), granules, powders, suppositories, solutions (e.g. sterile

solutions), e"‘éﬂé«?@r’aﬁrf i %H%%%e&k@&@?&%%og{%@%ol%ﬂz‘?&soﬁ?é‘%eém of the compounds and

pharmaceutically acceptable salts according to the invention. More preferably, the

10 pharmaceutical compositions comprise one of the compounds and pharmaceutically

acceptable salts according to the invention.

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

15 pharmaceutically acceptable auxiliary.

The pharmaceutical compositions can contain at least one of the compounds and
pharmaceutically acceptable salts according to the invention (hereinafter referred to as "the
active compound") in a total amount of from 0.1 to 99.9 wt%, preferably 5 to 95 wt%,

20 more preferably 20 to 80 wt%.

As pharmaceutically acceptable auxiliaries, any auxiliaries 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, thickeners,
complexing agents, disintegrating agents, buffers, permeation promoters, polymers,
lubricants, coating agents, propellants, tonicity adjusting agents, surfactants, colorants,
flavorings, sweeteners and dyes. In particular, auxiliaries of a type appropriate to the
desired formulation and the desired mode of administration are used.
30 ‘
The pharmaceutical compositions can be formulated, for example, into tablets, coated
tablets (dragées), pills, cachets, capsules (caplets), granules, powders, suppositories,

solutions (e.g. sterile solutions), emulsions, suspensions, ointments, creams, lotions, pastes,



- 14 - oils, gels, sprays and patches (e.g. transdermal therapeutic systems). Additionally, the
pharmaceutical compositions can be prepared as, e.g. liposome delivery systems, systems in which
the active compound is coupled to monoclonal antibodies and systems in which die active compound
is coupled to polymers (e.g. soluble or biodegradable polymers). 5 The pharmaceutical compositions
comprising the active compound and at least one alki iary can be manufactured in a manner known to
a person skilled in the art, e.g. by dissolving, mixin gramgatin , drag,ee-making, levigating,
emulsifying, eRtSp8 ’%tﬁ?ﬁ?@n%ﬁmﬁgﬁ ot ‘Ef‘ﬁ?slc é?é%ﬁ&cﬁ%@t c df%’l‘?ﬁ%ﬁé’ti “depends
inter alia on thehsaute atiagnmigtesitgithexp barprgeetdies| €gnijposition ddlihephaurace uiisans
compositions of the invention can be administered by any suitable route, for example, by the oral,

h e active COIPEOHF 18 cou c1 01:18 S an 1 uglt .
sublingual, buccal, intravenous, intraarterial, intramuscular, subcutaneous, intracutaneous, topical, 15

transdermal, itteaastisakdntpaoedfacdnplapéritoteatridtrastelvizt ontriodegranp) ¢rppisuretiral, rectal or
vaginal royte, by inhalation or by insufflation. Oral administration is pr eft:J. ted. Tablets, coated tablets
(dragees), pills, cachets, capsules (caplets), granules, solutions, 20 emulsions and suspensions are,
e.g. suitable fOM6rabatnIRfsEeictOIRSHHIBE | SPIEHIERE NG| AFENS CRnbevadafitedasoeastd epresent,

for example, ap,aigliciRrmR. Aminmpediate relgassfombwhdslayrdsipleaeformia repeategydose
release form, a prolonged release form or a sustained release form. Said forms can be obtained, for
example, by cOSEMYIESHIBIIR EABNRT ey SFRErRE kNG ol COMPRE M LR & afREEBY Al RS
disintegrating 8aripgeicdiffareicangianrestesg. pH conditions) or by coupling the active compound to
a biodegradable polymer. Administration by inhalation is preferably made by using an aerosol. The
aerosol i liquid-gaseous dispersion, a solid-gaseous dispersion or a mixed liquid/solid-gaseous
30dispersion. Tht5 sctheddndoofilietiactivdzponiponna tallze administeratd, the aénrosckgpioguding device

can contain thg active C(i)mipound in fgr fa 9 der glgtion ra %is tj:on.y}e owder may
contain, for ex2lARIACanS or AFS B the 1aToig i lanies, Aaa s pie i RIH Fhe
solution may comiistneddditiomnio théabdéventidoriexasrplplondorthtorerdf thigblingual, buceal,

intravenous, intraarterial, intramuscular, subcutaneous, intracutaneous, topical,
15 transdermal, intranasal, intraocular, intraperitoneal, intrasternal, intracoronary,
transurethral, rectal or vaginal 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 compartments separated by layers disintegrating
25 under different conditions (e.g. pH conditions) or by coupling the active compound to a

biodegradable polymer.

Administration by inhalation 1s 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 aerosol may be generated by means of aerosol-producing devices such as dry powder

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



o following auxiliaries: propellants, solubilizers (co-so_lvents_), surfactants, .stgblllze(s., buffers, tonicity
adjusting agents, preservatives and flavorings. Thg dlspe_r.sm.n may contain in addition to theb‘l'
dispersant, for example, one or more of the following agmhgnes: propellants, su_rfalctants, sta |h|ze:(rjs,
buffers, preservatives and flavorings. Examples of carriers include, but are not limited to, sacc arlb es,
e.g. lactose and glucose. Examples of )Opropellants_lqélyde, but are not Ilmlted_to, fIl_Jorohydrocar onls,
e.g. 1,1,1,2- tetrafluoroethane and 1,1,1,2,3,3,3-heptafluoropropane. The patrticle size of the aeroso

. O o : : 00 gm, more preferably it is in the
articles (solidHinuidopsetidAigrid paticles) i Rrefeighlys gl%%,ttlen H0.gn Uct
Fange of from 0.5 tq 1§ﬁum in particular in 15the ranget%)lﬂrom 216 6 urn IHgné va ge,%@%s“ﬁf‘ed by

laser diffractiot) &L G AHEOSBMBRI P PaRVIERP AR maylBpused frintsaledTgpinigkeation

include, but arenptdinitedite -Cysiohales(h Riskbalg(RRe Lﬁ!s&rﬁa;{é&bc%*;@é%e ta%(ﬁ)%%';%égf )
Turbohaler(r), %&?vgll%gé(srgm%asyhaler r, Aerollzeir(r), Sethaler(r), Dlslcuse,élé;ta aler(r an(ﬂém .
Mystic() inhalers. The aerosorprotleiieiehadd H%f%@ié?ﬁm@m@ﬁ ere of expandérs, gf
Aerochamberéplitetiukatmﬁ,iﬁémﬂmqib@@]ﬂdt&,lofgtdeﬁi)liz%ag Imt%?ﬁgﬂ?ﬁ%%&%g%ﬂé%ﬁﬁs
topical admini ion, suitable phai-nmceutical formulations are, | e, oil , creams,
IotFi)ons, pastes?%%%?ﬁ%’%&%%f‘@&ﬁﬁo??ﬁ“&%ﬁ%ﬁ%‘ﬁ%?%’EFS FSAENSis kpraps Aty Eﬁbﬁé@t{@ig.
transdermal tHér&éé@lf_P@ §ystém§)$map'arémm:mdxdgmef@dmm@tﬁﬁttﬁ@a%é%ag&rﬁﬁ%% tee -
nravenous. IFGRUIGHS. IiRISCUIAn SHARLANRRNS Acaneo S e o aste
30administration, preferably solutions (g.g.‘ sterile solut ons, Isototiic : 3 syare
preferably adrfifiit gréﬁiﬁ%rﬁééﬁ%w infig8ricesivnigadss, e.g&admfxeas&id c?lmﬂﬁt}@gfgqﬂ@ Mzocular,
for example, spuptsand sallens taube Abnied nidiep IO AEMISEISLigImuAons, || pa0cuar
administration ojéjtions to be %oPlled in drop form, gels and ointments are S5exemptifie .
feﬁa uoroethane an »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 pwm, more preferably it is in the range of from 0.5 to 10 pm, 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®, J ethaler®, 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, suitable pharmaceutical formulations are, for example,
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, intracutaneous, intraperitoneal and  intrasternal
30 administration, preferably solutions (e.g. sterile solutions, isotonic solutions) are used.

They are preferably administered by injection or infusion techniques.



Generally, the pharmaceutical compositions according to the invention can be administered such that
the dose of the active compound is in the range customary for activators of TLR7. In particular, a dose
in the range of from 0.01 to 4000 mg, preferably 0.1 mg to 10 2000 mg, more preferably 0.5 mg to
1000 mg and most preferably 1 me to 500 mg, of the active compound pc: day is preferred for an
average adult patient having a body weight of 70 kg,1ki-this respect, it is to be noted that the dose is
dependent, for example, on the specific compound used, the species treated, age, body weight,
general healtfin sese afiihtiered thémsnisjesicane dreck amoite spraytinnd efladeninistPationlieata df®xcretion,

severity of thef&ﬁpgg&%%@eg%tﬁ%ﬁy%ﬂgd 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 phaimaceutical composition can contain, e.g. from 0.01 mg to 4000 mg,

preferably 0.1:0)9,20. 48,2200 M8:sMeishpssiarakidse 19pHeA0ae: Jiosh preferablydiiehQQmmg, of the

active compound. Furthermore, the pharmaceutical composition can be adapted to weekly, monthly or
even more inf?éﬁrﬂé}h?%fﬁf{ﬂ?ﬁ}gﬁ‘gﬁ%, for example 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 cog!)glg to a lgoé}émer The corpgounds fth% invention.have bbeen shown 0] activate

d
TLRY in expeiasits et orhiEaassunral SO TR R SRS A CEL IS A S Oencchrlnp%%%%glgﬁﬁe present

invention are sisgfuhastantican e mgem’s@cfmapcelé thdh e resgensistertary LRY mmmmrpf
Sotlustrative qaneer.glidg.bu gie Rl dniadio.eanee ol ihe RegashIBrdak-hona Biaip, centra

and peripheral nervous system, colon, en glands, esophagus, en etrium, germ cells, head
and neckokidAeg) lingrmiorsopretrghly Ahtimely 1000 mg and most preferably 1 mg to 500 meg, of the

active compound per day is preferred for an average adult patient having a body weight of
70 kg. In this respect, it is to be noted that the dose is dependent, for example, on the
specific compound used, the species treated, age, body weight, general health, sex and diet
of the subject treated, mode and time of administration, rate of excretion, severity of the

15 disease 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 composition 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 adminzstration, for example 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.
25
The compounds of the invention 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



hypopharynx, mesothelioma, sarcoma, ovary, pancreas, prostate, rectum, renal, small intestine, soft
tissue, testis, stomach, skin, ureter, vagina and vulva; inherited cancers, retinomblastoma and Wilms
rumor; leukemia, lymphoma, non-Hodgkins disease, chronic and acute myeloid leukaemia, acute
lymphoblastic leukemia. Hodgkins disease, multiple myeloma and T-cell ymphoma; myelodysplastic
syndrome, plasma cell neoplasia, paraneoplastic syndromes, cancers of unknown primary site and

ADS related mgli n%ncies, Preferably, TLR7 agonists would be used to treat cancers of the skin or
kidney. Sensitivi‘{’s(};"f oY Y i LN OS o ETRIAfro A 'GP URERE 8 b BTaSI8Es SERg Y. bignabt dinsited to

measurement oftesthatrea eiinuerineary, aitsnelastakic tumesoad(ningd, PaialahSamPIeisqr
regression), altr {%t'o in the he ram altered hormone or ey-tolcine_concentrations in the_BIood,
inhibition of furt%clar fﬁ%?%sg%?% ﬁfrr}w%%%ga%f“é‘%&bi‘ﬁ %ﬁ’gw%%d%@iﬁ?ﬂé%%%iéﬁﬁ%%s@%ﬁﬁ‘ént of
biomarkers or suffregrteekkérievktesint fontheyiseassstorionged, averalliAb syavivakefiamatient,
prolonged {ime,} egj%a%goor?g(@?sg I%l atient, prolonged progression-free suryival of a patient,
prolonged diseage-free survival of agil)lilla}é?ec}nt,8 impi 53/(5“{}%%%}‘9 o%ﬁ%‘)gf% poéﬁ%?ﬁ, SFAGaRESH of the
co-morbidity oPBE&eREESEE (Fopdsamsple chitenot tifnitedtowaimreasiyexiae mokilizaling, hepitalization,
altered hernognaighawgight loss, wound healing, fever). 10 The compounds according to the present
invention may further be useful as inunune 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. 25CyHefkingy, tiarmayodae indeeetidythe @dministiatiQ %Pfh%%ﬂ%qgén@fpgéggﬁ?v}% the

invention generally include intterferon iIFN) and/or tumor necrosis factor- a (TNE-a) as well as certain
interleuking (IL). CHtoRNeCHHBSE BB E Ay Be drisRasdb by Pub R diiers 6F theafwvesngion include
TNF- a, IL-1, Bifle demica®; anphiavayrietymetathes ﬁxf@lﬂmﬁs,(Amaﬂ%mf&ft%ﬁ{a&y@g%%ﬂﬂib“ virus
production anqllégxqﬁ?d'ng%llll?%ggrggvtg makirlg?tgf I(l:orr!p‘#ounds useful in the treatment of tumors and viral
diseases. - 18 - cell activity mayx%egrsatlllr}ﬁuﬁa cd, ana 5&%5?’}9%9&08086%“{@%%k’iﬁéi?ﬁdﬂeﬂ?)n. The

compounds miajisiseraehvarthen dorophiagdsimbicivi tutsbiifinuitates secEbioROiNIC gaide and the
production of additional gy-takines. urther, the ounds may. cause, proliferation and differentiation
of B-lymphocytes. Compounds of the Invent qnecr%nggr}? %%6%%\%?;%%% L A SH 8GR P YA une
response'® FoPEXaHpR, ivififéi Fist prelAaEsg tihe tsodrddsy amepastioulaf theamertheseisiel believed
to be any diregtaffesianteeallsudirget induetion of Joaelicvglcines. but the production of the T
helper type 1 gTh 12}0 tol%'ne IEN-y is induggd indqlregc(t)l Oagnd the JO pi?(e)%q%]t%ﬁ%q‘ tchfléal' Flaetiﬁré%r type 2
(Th2) cytokine S AUTH LY 595 rerrticmicat pdosamrfigieattomerbidiscoftivodisdsseTis activity
means that thexeomigpbintds alientiee fidl I'bﬁiﬁ,‘l@am@@dmQﬂé}ﬁﬁ%ﬁ%ﬁ?ﬁ&Wﬁgﬁib&E'Qﬁ%@HQ&‘f’éﬁ Thi
response and(,cv)ri qun. re g&a}'a?onﬁgf the. Th2 response is desired. In view of the ability of Certain
compounds of Formula’l 10 nhib e TR hmune response, the compounds are expected to be
useful in3he treatment 15 of conditions that are associate with overstimulation of a Th2 response such
as atopic disepReSiHouRiRPI %%m titis;;asthma; allergy; allergic rhinitis; systemic lupus

oo gjcuvalrfm1 fc%? CHf Rrshied ﬁ%ﬁ?&nﬁif?ya %QWS&% treHtHERE for

crythematosis; as a vaccine a
recurrent fung&FRABELEES! frsrided sttsraddletl dmyuianzoEeisemunevespoosaimedifying effects of
gﬁof conditions. Because of their

the compounggnmaieg themud i ide vari
SRhI e BRI G %g{f\ﬁgﬁdls’ /rg NF-a, and IL-12, the compounds

ability to induce the production of cytokincs such as 1FN-ct and/or
are particularly useful in the treatment of viral diseases and tumors. This immunomodulating activity

suggests hat@aokpesndiaiokiie evaitien a9 WSl iieating Jiseases SUED A5 AN e
invention generally include interferon (IFN) and/or tumor necrosis factor- a (TNF-a0) as
well as certain interleukins (IL). Cytokines whose biosynthesis may be induced by
compounds of the invention include IFN- o, TNF- a, 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 compounds of the

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



25 limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis B; Hepatitis
C; Herpes Simplex Type 1 and Type II; molluscurn contagiosum; HIV; CMV; WV; intraepithelial
neoplasias such as cervical intraepithelial neoplasia; human papiliomavirus (HPV) and associated
neoplasias; fungal diseases, e.g. candida, aspergillus, and cryptococcal meningitis; neoplastit...
diseases, e.g., basal cell carcinoma, hairy cell 30 leukiémia, Kaposi's sarcoma, renal cell carcinoma,

squamous cell carcinoma, rnyelogenous leukemia, multiple myelorna, melanoma, non-Hodgkin's
lymphoma, cutsie8ti tvcairly R Romeaisdd atmifesamosragyabasitic dscasdsne gdpreomdbystis

camii, cryptosperiglinsiss hisloRIasMasi st RRIARTeSIS IYRaRqSAME INeeton. 205, 5 g? Aitric

leishmaniasis; and bacterial infectigns, e.g., tuberculosis, and mycobacterium avium. Additional

diseases or cofft Foﬁ‘ﬁ‘{h%”? c}(’.ﬁ‘f%tif’é‘a@daégiﬁ@%ecwlﬁiﬁéﬁnﬁ@@?fh@mﬁéﬁﬂmﬁﬁélm ewrema;
eosinophilia; esseiftakihrambdiciikasnmiss EEasyprudiele sclerosis; Omrnen's syndrome; discoid
lupus; Bos%/]en's disease; Bowenoid papulosis.; and to enhance 5or stimulate the healing of wounds,
including chronic wounds. Accordingly, the invention provides a method of activating TLR7 in an
animal, especigiyaowainfathprefenbly aduakanheomprisifg eehministesingamaiiastivesgmeunt of a
compound of armuila | 9 t%ggi%@l, n effective amount of a com our&[p wi|l vary 10 according to
factors known in the art bt is expected 10 HgaE %Igbs?e Ot g%togdf i{0)0) Hgﬁé& B abiSBPE A RSIKY, Peferably
about 10 Jig/k§kérxesbin Bo anyigeanelfeqreferaiss ayatitet Oindgtgtoraioct Bayighkges] betiméention
also provides g:meiheM Qfrtigating a.vralinfacken i imalcomprising 15 aéimi istering an
effective amount of a compound of ormylﬁ%a Itotl?ﬁe zr%?tn%?ngt?%%rﬁ l%tl%(?'%g Ve g??ggt %nréi]r%}ﬁbit a viral

infection i¥ an RGP Rilcheleer et 6B invitkénes Faotelbf tredrianifestatichivicidvinadinfection,
such as viral legiansstitaldedchd dipbulies PHROMGHIR. ARG MANAl BRI SamRale] lontieated

control animals. Thexgregiie amount will vary according, to factors known in the art but Is expected to
5 s

be a dose as 7TOTHHIRALRH UBERFFESWIHHFTR SpacBtbiing AEdtatdn srsPery 288 areeroteatntiondd rig/kg to
about 50 mg/kie referabiynabipudesfady/kg i albouhs muth Fve-amount sifertiver teoligat.a Reoplastic

condition is an amaunt Lﬂg will cause a redyction in tumor size or in the number of tumor foci. Again,
) 1 IIMMUNE TeSponse i

the precise amount asks ey P \ Lge cumpouggs are expected to be useful in the treatment

15 of conditions that are associate with overstimulation of a Th2 response such as atopic

diseases, e.g., atopic dermatitis; asthma; allergy; allergic rhinitis; systemic lupus

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 IFN-o and/or TNF-q, and IL-12, the compounds are particularly
useful in the treatment 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 I and Type II; molluscum contagiosum; HIV; CMV;
VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human
papiliomavirus (HPV) and associated 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, cutaneous T-cell
lymphoma, and other cancers: parasitic  diseases, e.g pneumocystis  carnii,

cryptosporidiosis,  histoplasmosis,  toxoplasmosis, trypanosome  infection, and



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 mg/kg to about 50 mg/kg, preferably about 10 me/kg
to about 5 mg/kg. The compounds according to the invention can be prepared, for exgmple, as
described as 30follows and according to the following specified reaction steps, or, pa_rtlcularl_y, ina
manner as described by way of example in the following examples. - 20 - As shown in reaction _
scheme A, a compound of formula 7 wherein R3 15 ‘having meaning as defined above can be obtained

i inolin-4- i itri i rd its nitro derivative of faimula | which is further reacted
by treating qmrlleqllp 4-0l W|thaggrlga%%gat’o afford ,

with phosphorus oxychioride 1 praaenae ! ‘Nt,’ﬂgaiﬁe&hy%ﬁﬁﬂfé%yﬂgtmémmum avium.

4-chioro-3-nitrdgigittiolinbdddomnotadddampoianchoftotrmula asafgr@a@m{pwltﬂas of H&_hehipveﬁtion od
[ ' i - ' i formula 4 which is then reacte

(4-Amino-butyl)- a id tert-butviester resujted in compound of | A n

Wi Tithylon R Sbion e LR o SIVRRD tA Ao DU B B e s

[4-(2-Ethykitnidzeea Ssepéigineliaiiopid dupyk dovamiclaeidaeRsbuydié steroffermdadbdsithen

deprotecteq toiarch ity imdaszR 4R GLAn I%y{}k}%%gmine of formula 6. A compound of

Informula 6 is then treated with suitable heterocyclic Ketones to obfain a desired compound of formula

7. 34
Accordingly, the invention provides a method of activating TLR7 in an animal, especially

a mammal, preferably a human comprising administering an effective amount of a
compound of Formula I to the animal. An effective amount of a compound will vary
10 according to factors known in the art but is expected to be a dose of about 100 ngkg to
about 60 mg/kg, preferably about 10 pg/kg to about 30 mg/kg, more preferably about

10 pg/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 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 control animals. The precise
amount will vary according to factors known in the art but is expected to be a dose as

26 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 rg/kg to about 5 mg/kg.

An amount 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 mg/kg to about 50 mg/kg,
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.



Scheme A 15 As shown in reaction scheme B, compound of formula I, wherein 1.<2 is -CO-R5 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 R5-00-0-00-12.5 to obtain a compound of formula 8 which is
then treated with m-chicroperbenzoic acid to yield its N- -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 1. Scheme?8 As shown in reaction scheme C, a compound
of formula 1, wherein R, is hydrogen and all other symbols have the meaning as defined above, can
be obtained by reattihg & 88?15‘%F?6?rﬁuI%lG?Wﬁﬁl-féfrfﬁﬁf%’-%l?c%ﬁlﬁt&dsd@f&ﬂﬁmlﬂﬁ)und of
formula 10, whichiégithértireateshviithatthtaroyuerbomzoitasichio-yield itsiN-exidg derivative;of formula
11. Compound of fo mul%‘vlrel i§ _ttkgengyrt?e‘{, Iléﬁ)ject d to aminatjon. using agammonia to obtain a

compound of formula 12 which is the de-protected USIG ASHHECSHE TS RBOBt a7 HHE éslsrisy
compound of foreprilee Iof N N-dimethy! 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
resulted 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-¢]
quinolin-1-yl)-butyl]-carbamic acid tert-butyl ester of formula S is then deprotected to
afford 4-(2-Ethyl-imidazo [4,5-c] 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-R;s 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-O-CO-Rs to obtain a

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



10112 -,2 - Itis known to the person skilled in the art that, if there are a number of reactive enters on
a starting or intermediate compound, it may be necessary to block one or more reactive centers
temporarily by protective groups in order to allow a reaction to proceed specifically 5at the desired
reaction center. The compounds according TO the invention are isolated and purified in a manner
known per se, e.g. by distilling off the solvent in vaccud and recrystallizing the residue obtained from a
suitable solve jecting | n the customar rification methods, such as 10column
chromatograp?]g;? gﬁs g%%%%%e%#p%&%ﬁafgrlcé}f?%%fls gfp E#&% ?n%bgu%%fsl‘é}mﬁﬁ?g 1) HEEH#AG to the
invention can PEBSAGFRSY Dipdlisyvivingathed ftiee corhpoutid desaradiiabisnsalventdaniexample a ketone
such as acetone, methylethylketone Or methylisobutylketonc, an ether such as diethyl ether,
tetrahydrofuran 15 or dioxane, a chlorinated hydrocarbon such as methylene chloride or chloroform,
or a low molecular weight aliphatic alcohol such as |€‘f>|\(\athanolb,j ethanol or isopropangl) which contains
the desired acid or base, or t lw‘h'cH desired acid df baseyisthen added. The acid-e¥ base can be
employed in salt preparatio emding on whether noX or polybasic_acid orhase 'gf‘ctncerned
and depending on which salig“desifed, in an 20 eq lar guantitative ratio o ¢ differing
therefrom. The salts are obtained by filtering, reprecipitating, precipitating with a non-%ﬁlent for the
salt or by evaporating the solvent. r@alts obtained can be cgnverted into the free compounds which, in
turn, can be converted into sak&” In thi®?manner, pharmreéuticadly unacceptable %ﬂS,NNh}QD can be
obtained, for example, as procegs products in the manufgcturing on an industrial scale, can be
converted 5intoggﬁgrrg%peuticaIIy 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-chloroperoxybenzoic acid

in diehloromethang,J hg, Reraes, skiled ra],tl‘e]lecoargplguﬁia olp?cgnnula I, wherein R» 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
10 then treated with m-chloroperbonzoic acid to yield its N-oxide derivative of formula 11.
Compound of formula 11 is then further subjected to amination using aq.ammonia to

abtain a compound of formula 12 which is the de-protected using acidic conditions to

obtain the desired compound of formula I.
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30with the reaction conditions for carrying out the N-oxidation. WO 2009/118296PCT/EP2009fi 399
asymmetric synthesis, by using chiral starting compounds in synthesis and by splitting up enantiorneric
and diasteriomeric mixtures obtained in synthesis. Enantiomeric and diastereomeric mixtures can be
split up into the pure enantiomers and 5 pure diastercomers by methods known to a person skilled in
the art. Preferably, diastereomeric mixtures are separated by crystallization, in particular fractional
crystallization, or chromatography. Enantiomeric mixttfés can be separated, e.g. by farming
diastereomers with a chiral auxiliary agent, resolving the diastereomers obtained and removing the
chiral auxiliary agent. As chiral auxiliary agents, for example, chiral o acids can be used to separate
enantionieric Dageknana ehiht basses gkl deiuechtotsepditte enantiomdric atidscilia formation of
diastereomeric, sl WiherBAIG . dlasiaisaiere dervates.such s flasiereomelic esters can he
formed from enantiomeric mixtures of alcohols or enantiomeric |x¥ures of acids, respec |VBY§7, using
chiral acids or CHifaP SEEREIE] YdspBetRislye aepiral ardsilians!lagentsactdditiopraliyediiaste feoliyeric
complexes 15:0mdi@astieseommeris claffaates may be used for separating enandomeric mixtures.
Alternatively, enantiorneric mixtures can be split up using chiral separating columns in
chromatography. Another suitable method for the isolation of enantiomers is the enzymatic separation.

70As will be apheeciaiediis perseNsSki Hﬁ‘@iﬂﬁréﬂﬁoﬂ%&%i&%@@ﬂ@gﬂ%ﬂ% limitadrie.the Ragtiglar
embodiments Qeegcri%e%lgghein, I%J'% cov%rs all mpdifications of said embodiments that are within the
spirit and scope’ Gfahe inuantion A5 B ARG HACSHh BHHEGEEEHE NS Hear st RRjAEeh EIES
illustrate the irventibieirogrester detaittinithout testricting dus2bisthericenpaunssaEcidingsto the
invention, of whi reparation is not explicitly described, can be prepared in an analogous way.
The coméogur\?g%ﬁvg?ﬁq;%%rﬁgr%gr%&%g ?ngﬁ%[%giglr}ég%%s%%?mﬂé salts thereof represent preferred
embodiments of the invention.

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, a 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 tumn, 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-chloroperoxybenzoic acid in dichloromethane. The person skilled in the art is familiar

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

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

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



- 24 - Examples: Preparation of 4-(2-Ethy1-imidazol4,5-e|quino|in-l-yl)-butylamine of formula 6
Step-1: 3-Nitro-quinoline-4-ol A mixture of quinolin-4-ol (I eq.) in propioniq acid was hgateq .to 125C
with stirring. Nitric acid (2.2 eq.) was added drop wise to the stirred solution while maintaining the
reaction mixtﬂ@t@ﬂ?ﬂéé&?ﬂre at 125C.Reaction was stirred at 125C for 15 BSiERAYY0é#Yled to
ambient temperature. The reaction was diluted with ethanol and solid was collected by vacuum
filtration. Solid was washed successively with ethanb?,“’(/\iater and ethanol. Resulting yellow solid was

heated in refluxjng ethanagl and filtered from._hot mixture to give pure 3-nitro-quinoline-4-ol. 15Step-Il:
4-Ch|oro-3-nitr%§-gz|gllflrrl1% ine at?%)eé’b % ugsg%g%%ﬁiaglffﬁ %W.%Wﬁ@%ﬂ“d@ﬂ@lﬁ}\ﬂﬂg Weﬁpéﬁﬁléﬁup'
suspension of @Empwt chfotimital dnobtameduresibminial M. Nrdimeathylforrnamide .The reaction _
mixture was further heated to 50C with stirring for 30 min. The resulting solution was cooled at ambient
temperature and poured into an ice/water mixture. A solid was collected by filtration and dried to afford
4-chloro-3-nitrGRaHHATIRFES 16 plissteeseperipl DifumitegURGiidy hanminopbatyledshanatal25 A
compoundsof furauladiéleaflelVas adderdo asRIMIIop of Khiapingshuly;carbamic ped

tert-butylester (1.2 eq.) and triethyl amine (1.5 eq.) in ethanol. Reaction mixture was then _r_e}ﬁflx_ed for
15 min and th REASHn WERFES frecigregetitdpdie prosalizeiieh Waspeeiratate dtbgtitheation.

Saturated amragsisiiizhysiroxideisotytiopwas added o filiateandaredpitated, Qé@e&{a%%"@dec’ by
vacuum filtrati59n and (%rieglCE to r\geld tert-bu J.%?- 30 (37nitroqumolln-,4-y1) amino] butyl} carbarhate of

formula 3. -25° S8R T AR 1147 3-8 38801 SRRIN B Aiesiprarmate obtained

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 via 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
particular 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.



A suspension of compound of compound of formulaeq.), 5% palladium % by wt.) and magiesium
sulphate in ethyl acetate was hydrogenated on a pan- apparatus 5 at 50 psi of hydrogen gas for 4 hrs.
The resulting reaction mixture was then filtered and filtrate was concentrated at reduced pressure to
yield crude solid, which then purified by silica gel column chromatography to afford tert-butyl
[4-[(3-aminoquinnlin-4-y1) amino] butyl) carbamate of formula 4. 10Step-V: tert-butyl
14-(2-ethyl-113-imidazo 14,5-c] quinolin-I-y1) butyl] gafbamate To a solution of compound of formula
4(1eq.) in tquSErlae was added triethylorthopropionate (2 eq.) and resulting reaction mixture was heated
at 80-90C for 5 Rre: 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 whi rated, by vacuum filfration .a ied tq afford tert-butyl
ety Tl D e e B s A 6. cuny
H-imidazo [4.5-c] quinolin-I-yl) butati-1-amine 20 A solution of [4-(2-Ethyl-imidazo [4,5-C]

quinoIin-I-)gl)-@%JIGQEN%?H—C%@%%%@:@HWI 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 25aftaigdd Zetuidii-midezedd, schapipainadiaydduand-aminesef formula g, Fxample

1: N- [4-(4-aming-2-ethyl-1H-imjdazo [4,5-c] quinolin-1-y1) butyll-N- (1,1- dioxidotetrahydro-3-thieuy1)
acetamide - 9@%0%%6@%%@' nwc?ﬁla-?é? FRARITISS0 fAcssererliprInFomy Wil printbeitbihied in

step VI in tetrakydiofurainuastadgeadtaeetic ariddReddisndwdinyarethigphesrd-aneid 4 gdJnResulting
reaction mjxtur, stirred for 10 min. Sodiym triacetoxyborohydride (2.2 eq.) was added to reaction
mixture o?/yer acgéll\r%s ? ?ﬁirglér%‘anr%%ﬁmﬁeg sUSPERSTBRAWAR ﬁtg‘ﬁr %f(?ﬁ%%?@@@g&iﬁ’ﬁswas then
quenched witreellegtrshby ardwonddhuaced Soldhymes saRedctionasixiire wids dasifiedwsiagag.sodiurn

hydroxide solygion, gingrextiastedyith chiorofor rganic_layer was.dried over.sodium sulphate and
concentrated under reduced é?ggsqre to ycl{e ( g}é% so’lfld.r@r)é)}aﬁ%t%vaasn? earlfcgurl |g§b c§ﬂi@2§)tgel
column chromZ8BrE Ry et d-fue-Eeaglimittaro [4,5-c] quinolin-l-y1)-butyll-(tetrahydro-

is  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 stirring for 30 min. The resulting solution was
20 cooled at ambient temperature and poured into an ice/water mixture. A solid was collected

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

25 A compound of formula 2 (1 eq.) was added to a solution of (4-Amino-butyl}-carbamic
acid tert-butylester (1.2 eq.) and triethyl amine (1.5 eq.) in ethanol. Reaction mixture was
then refluxed for 15 min and then diluted with water to precipitate tmpure product, which
was separated by filtration. Saturated ammonium hydroxide solution was added o filtrate
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.



Inthioph en-3-54)-am ine. Step-II:N-14-(2-ethy1-111-imidazo[4,5-clquinolin-I-yl)butyli-N-(tetrahydro-3-
thienyl)acetamide 15To a solution of [4-(2-Ethyl-imidazo [4,5-¢€]
quinolin-l-y1)-buty1]-(tetrahydro-thiophen-3- y1)-amine in dichloromethane was added triethyl amine
(1.5 eq.) 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 sulphate and cohtentrated under reduced oressure to afford N-
20(2-ethyl-11-1-imidazo [4,5-C] qui %in-l; 1) butyl]-N- (tetrahydro-3-thienyl) acetamide. Step-Ill: N-
(1,1-dioxidotet éﬁ@gﬁﬁgﬁigﬂ%){ﬁ?4%2%%‘)1-8“6’%’!3 Damiiol byl s AR gattolin-1-y1) butyl]
aeetamide 75To a solution of N- [4-(2-Ethyl-irnidazo [4",5-c] quinolin-I-y1)-butyll-N-(tetrahydro-
thiophen-3-y1);acetamide in.chloroform was added m-chir g rizaica idé‘% q%and stirreq at
ambient températuslaggngg% ufs%.olgqgggﬁé‘??%&fl r%uev%{érﬂégﬁl %]%S{ d Sﬁ(t))n% 1l dr‘?r’fll fd 9@5&% with
saturated soditinPbivasbndamsgoisiion sdrhztnin et wasdries dydrapdited sulphate ampdratus
concentraled updersedioRRiRssute o el stlor mass, S0 Riatuctgs enuripd ueing siica
ahy t --[-?B-e yF—-

gel column chromatography to affbrd N:(1,1- di oxidotetrahydro-3-thi eny1l oxido-1
H-imidazo [4,55FaiRaRroncsay et i aeisedigeessore teIvieN- cradesselidinsticle thyh Trifddzo [4,5-¢l

quinolin-1-y1) buex: LarNoi(had- &J@Hﬁ%gﬁﬁ@ﬁﬂ&%ﬁﬂmEt@adb&@@%ﬂﬁ@l&iﬁ&ﬁ!ﬁﬁ%ﬂﬂ-@fﬁ% amino]
,1-Dioxo-tetrahgdr - 1 lambda*6*-thiophen-3-y1)- - [4-(2-ethy1-5-0Xy- imidazo [4,5-C]

quinolin-L-y1)- ﬁﬁﬁ]ﬁé@‘ﬂﬁﬁ@é’ W8Bfbrm was added p-toluene 5 sulfonyl chioride (1.2 eq.) followed
by ag.ammonium hydroxide solution. The resulting reaction mixture was stirred at room temperature

Dicarbonale o, GHAA D Kt B BUEP A SHEHOAE 4D PUPRbAARe Hicer recuced
pressure to yield sticky solid, which was then purified using silica gel column chromatography to afford
the 10title Comﬂpugd. solution of compound of formula 4(1 eq.) in toluene was added
triethylorthopropionate (2 eq.) and resulting reaction mixture was heated at 80-90°C for 5
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-butyl

[4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-yl) butyl] carbamate of formula 5.

Step-VI: 4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-yl) butan-1-amine

20
A solution of [4-(2-Ethyl-imidazo [4,5-c] quinolin-1-y})-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-yl) butan-1-amine of formula 6.

Example I N- [4-(4-amino-2-ethyl-1H-imidazo [4,5-c] quinolin-1-yl} butyl}-N- (1,1-
dioxidotetrahydro-3-thienyl) acetamide

30 Step-l: N- [4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-yl) butyl] tetrahydrothiophen-3-

amine,



1H NMR (300 MHz,CDC13) 8 (ppm): 8.29(dd, 1H, J=8,48d=3.0Hz), 8.21(dd, 1H, J=,8.4Flz,
J---3.014z), 7.65(m, 214), 5.49(s; 2H), 458(t, 2H), 3.78(t, 2H),3.3(t, 2H), 3.02(q, 21-1),2.34(d, 2H),
2.2a, 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 I. Example II: N- 14-(4-amino-2-ethyl-1E-Imidazo [4,5-c]
quinolin-1-y1) butyl]-N- (Imethyl-l-oxidopiperidin-4-§/#écetamide NMR (300 MHz,CDC13) 8 (ppm):

8.24(dd, 114, J=8.48d=3,0Hz), 8.19(dd, 11-1, 5=8,48a=3,01-Iz), 7.60(m, 2H), 5.60(s, 2H), 4.52(t, 2H),
3.75(t, 214), ?ﬁ@-ﬁ‘}%ﬂ%{%‘ﬂ%ﬁ%&‘éﬁ%‘%ﬁ,aﬂ1)‘?%‘@6‘{%‘,“%6: ’?&tsi%rﬁ?‘z‘ﬂf‘,el‘?gt& %‘124 )S,ti?7c)(o-n, :
2H), 1j51(t, 3Vl 7S EAs IR SvaECetyld-{detening- Pk athylatit dihjdnad i isadimatinlily obltyl]
amino}-2,5-anhydro4.3,4-trideoxypentitol |El R i :8,354dd,;4H,
J=8.48.:3=3. Y,{%‘.”éé%c ot (Wsz?g"%g%’(s@ %?%5%%?‘%%?%‘%@{%%%)g.!gze("r’r)l, 30111),
3.35(t, 2H), 32(adHd)1R. 165 Bty 2osiT, 2Erbd2fd! Brs) nBeesplting suppEATior wys3hen)

Examp'e'é/ : N'Eﬁ'f%‘ﬁ%?‘ﬂl? ﬁéeE@éﬁaﬂ‘éﬂ@%@&4q§éﬁ!ﬂ£4Mk'ﬂ'm¥%Hdﬂ ﬂ}!d(gﬁncentrated to dryness.
benzy1-2-methyl-I-oxidopyrrolidin-3-yl)acetamide ‘ IH NWIR (300 MHz,CDC13) (ppm):
8.31(dd" J-8.Rea=BOMHKIEa 5(ad beMT L gsing,a%RaugHby drogsG SRR 38 FREPEIE] Bigh (s oH),

4.50(t, 211), %ﬁé@f&h‘&@%ﬁﬁﬁc%&kr was dried over sodium sulphate and concentrated under reduced

pressure to yield sticky solid. Product was then purified by silica gel column
chromatography to afford [4-(2-Ethyl-imidazo [4,5-¢] quinolin-1-yl)-butyl]-(tetrahydro-

10 thiophen-3-yl)-amine.

Step-11: N-[4-(2-ethyl-1H-imidazo[4,5-c]quinolin-1-y)butyl]-N-(tetrahydre-3-
thienyl)acetamide

15 To a solution of [4-(2-Ethyl-imidazo [4,5-c] quinolin-1-yl}-butyl]-(tetrahydro-thiophen-3-
yl)-amine in dichloromethane was added triethyl amine (1.5 eq.) 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 sulphate and concentrated under reduced pressure to afford N- [4-

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

Step-III: N- (1,1-dioxidotetrahydro-3-thienyl)-N- [4-(2-ethyl-5-oxido-1H-imidazo [4,5-
¢] quinolin-1-yl) butyl] acetamide

25 To a solution of N- [4-(2-Ethyl-imidazo [4,5-c] quinolin-1-yl)-butyl]-N-(tetrahydro-
thiophen-3-yl)-acetamide in chloroform was added m-chiroperbenzoic acid (4 eq.) and
stirred at ambient temperature for 2 hrs. Reaction mixture was then diluted with
chloroform 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-¢] quinolin-1-yl)
butyl] acetamide.



3.23(s, 2H), 3.21(q, 21-1),2.19(d, 2H), 2.15(1, 1H), 2.10(s, 3H),2.09(m, 2H), 1.9(m, 21-1),1.79(m, 2H),
1.55(t, 3H). Example V: 2-ethyl-I-[4-(tetrahydro-2H-pyran-4-ylamino)butyl]-IH-imidazo[4,5-
clquinolin-4-amine Step-1:N44-(2-ethyl-IH-imidaz 4Iquinolin-I-yl)butylltetrabydro-2H-pyran-4- amine
15To a suspension of 4-(2-ethyl-1H-iraidazo [4,5-c] quinolin-I-y1) butan-l-amine obtained in step VI of
example | in tetrahydrofuran was added acetic acid (1 eq.) and tetrahydropyran-4-one (1.1 eq.).
Resulting reaction mixture was stirred for 10 min. Sodilm triacetoxyborohydride (2.2 eq.) was added to
reaction mixture over a period of 1 bra and resulting suspension was then stirred for 4-5 hrs. Reaction
was then querﬁ:tﬁgb‘V\iitlﬁ'zé%‘éwgﬁd}%ﬂ&'ﬁ?ﬂ&ié@tdﬁﬁyﬁeé&iﬂmoﬂ)nmt)‘r'é%asibécsified
using ag.sodiudivkiditexideysoianiandcadeaatadeavith chlorofolim Organic layer was dried over
sodium sulphate and concentrated.under reduced pressure to yield sticky solid. Product was then
purified by siIi;:afa%gaef%%ﬁﬂomnn&érﬁb?r%‘t%@orﬁgﬁ%¥ rﬁffﬁ?ﬁ%—ﬁf(f—‘é‘%ﬁ?ﬁﬁ?— yﬁﬁ\lﬁa{%‘o(%zﬁgl-\él] Yytifolin-1-y1)
butyl] tctrahydfegEopyiram-ad-aminei?5-Bieipstil Fersbutidpl, b ckhjsinating-yhbutdjdetrahytior 11-
pyran-4-ylcarbaj T t f 42-ethyl-1 H-imiciazo [4,5-c]. quing in-l-y1) butyl]. .
tetrahyd ro?Z Hb%@%%lf%é%?%elﬁ %%Iﬁ?ﬁ%[%g%ﬁg%g %%%ﬁﬂrlgé/?gé% 8?1“{;%%%%5#%% by di-ter-
30 butyl-dicarbsetan (rister, yandieetiringomdetiparatiztuie wasisgiiteB domtidbna atianhietien
temperature. Reaeion:mixse A e avAePAtRdsemelelal.and disselved in dishiommsibane:

n - -

washed with water and organic layer was dried over sodium sulfate a
ayer 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,CDCly) § (ppm): 8.29(dd, 1H, J=8.4&1=3.0Hz), 8.21(dd, 1H, J=8 4Hz,
1=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(d,
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.
Example II: N- [4-(4-amino-2-ethyl-1H-imidazo [4,5-¢c] quinolin-1-yl) butyl}-N- (1I-
methyl-1-oxidopiperidin-4-yl) acetamide

20
'H NMR (300 MHz,CDCl;) 6 (ppm): 8.24(dd, 1H, J=8.4&J=3.0Hz), 8.19(dd, 1H,
J=8.4&]=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,
4H), 3.12(q, 2H), 2.16(s, 3H), 2.01(m, 2H), 1.99(m, 4H), 1.70(m, 2H), 1.51(t, 3H)

25 Example III: 3-{acetylE4-(4—amino-2~ethyl-lH-imidazo{4,5-c}quinnﬁn—l—yl)butyl]

amino}-2,5-anhydro-1,3,4-trideoxypentitol

'H NMR (300 MHz,CDCL) 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, 2F),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, 3H)



concentrated under reduced pressure to afford tert-butyl [4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-y1)
butyl] tetrahydro-2H-pyran-4-ylcarbarnate. Step-HlI: tert-butyl 14-(2-ethy1-5-oxido-1H-imidazo | 4,5-ciu
inol n- 1 -y1) butyl] 5tetrahydro-211-pyran-4-ylearbamate To a solution of tert-butyl [4-(2-ethyl-1H-im
dazo [4,5-c] quinolin-l-y1) butyl] tetrahydro- 2H-pyrans4-ylcarbarnate in chloroform was added
m-chlroperbenzoic acid (4 eq.) and stirred at amblenf emperature for 2 hrs. Reaction mixture was then

diluted with 1@ ¢ ﬁforrf\and Mﬂ 053‘[ £ gghlggzogggbggtate ﬁl" Llltlc(]:&) l%}g” ic. layer was
o yleld y méss.

dried over sodlum sulphate and co ntrated un I reduce S8ur e roduct

was then purifegiaydirnsiied- M%W@mmbmlﬂﬁ afford tert-butyl [4- (2-ethy1-5-0 x ido- |
H-imidazo [4,5-c] quino lin- | -y1) butyl] t etrahydro 2 H-p yran-4- ylcarbamate. 15 Step-IV: tert-butyl

14-(4-amino-2-ethyl- 1H imidazo 14,5- c%um oI|u ) but d] thtra hydro-2H-pyran-4-ylcarbam ate To a
solution of tert’ Q%@F§ngé ILPWPdﬁ 5%1)/ tthofdyA Bufyi>(dd, 1H, 1=8.4Hz,

]Eehrahytérgm J=nyrad); 4 yivaibamate K5 chlosefpinisyas Iaptgieﬂ fotoluene sy fgnztgm%g@ (¥ eq.)
ollowed by a m g resu ting reaction mixture was stirred at room
temperature f%rag\zféro;%%%%g %%?r%s ipj r\%gi washed WithsHiratédsodifiibiciforn e solution.
Organic layer Zéparsiea, 2ied. 5Mer BEhhydrous sodium sulphate and concentrated under reduced
pressure to yield sticky solid, which was then purified using silica gel column chromatography to afford
tert-butyl [4-(4-arnino-2-ethyl1H-imidazo [4,5-c] quinolin-1 -y1) butyl]

tetrahydro- 2prwaniﬂylcﬁ-‘rbaZﬁatB’ISté‘b{%tﬁabﬂdybH{ﬂvﬁmmwmrﬁﬂd}mﬁmﬁmmmm 5-
butyl1-113- |m ?T;%ﬁé&]agm{phn -4- amine 30 A solution of tert-butyl [4-(4-amino-2-ethyl-11-I-imidazo

[4,5-e] quinolin-I-y1) butyl] teu-ahydro-2H-pyran-4-ylcarbamate in trifluroacetic acid was stirred at 40C
for 4 hrs. Reaction mixture was then poured on ice-water mixture and extracted with chloroform.

Step-I:  N-[4-(2-ethyl-1H-imidazo[4,5-c|quinelin-1-yl)butyl]tetrahydro-2H-pyran-4-

amine

15 To a suspension of 4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-yl} butan-1-amine obtained
in step VI of example 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 hrs. Reaction was then quenched with

20 methanol and concentrated to dryness. Reaction mixture was basified using ag.sodium
hydroxide solution and extracted with chloroform. Organic layer was dried over sodium
sulphate and concentrated under reduced pressure to yield sticky solid. Product was then
purified by silica gel column chromatography to afford N- [4-(2-ethyl-1H-imidazo [4,5-c]
quinolin-1-yl) butyl] tetrahydro-2H-pyran-4-amine.

Step-II: tert-butyl [4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-yl) butyl] tetrahydro-2H-

pyran-4-ylcarbamate

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

pyran-4-amine in dichloromethane 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



- 30 - Organic layer was dried over sodium sulphate and concentrated under deduced pressure to
afford the title compound. NMR. (300 MHz,MeO0D) 3 (ppm):8.2(ci, 1H, 3=8.111z), 7.75(m, 2H),
7.6(dt, IH, 1=1.5 5& 7.2Hz),4.69(t, 2H), 4.01(d, 1H), 3.98(d, 11-1), 3.40n, 3H), 3.2(m, 2H), 3.1(m, 2H),
2.0(m, 4H), 1.9(m, 41-f), 1.5G, 3H) Examples 6-7 were also prepared by following procedu_re of
example 5. 10Example VI: 114-(1-azabieyelo 12.2.2] 99et-3-ylam|no) butyl1-2-ethyl-111-imidazo 1,S-

C] quinolin-4-amine [I- NMR (300 MHz, Me0D) 6 (ppin): 8.01(d, 1H, .1z€{.4Hz), 74.167(dd, 1H, 3;(1.2 &
8.4 Hz), 7.4(dteddedndls . . J=12& 751 z§4_ 5 (m, ?) é%rln 1), 16(m,
1511-1), 3.4(mf&1;ﬁ|é?%z.t%€r?ﬁ§%,§%)c 5@%%‘%?10 fﬁ’ﬁ% ﬁeéir%“téh | iﬁ?in??”zzﬂ i ,%jﬁljglﬁj[(m, 2H),
| .3(m, 3H.). ELXRpE-Y 1w i(iﬂ?sﬁfi@iﬁ, idel Pty tiesprimdioehromen-4-yl)abuty1}-2-
ethyl-1H-imidazo[4,5-clquinolin-4-amine 20

Step-III: tert-butyl {4-(2-ethyl-5-oxido-1H-imidazo [4,5-c] quinolin-1-yl) butyl]
5  tetrahydro-2H-pyran-4-ylearbamate

To a solution of tert-butyl [4-(2-ethyl-1H-imidazo [4,5-c] quinolin-1-yl) butyl] tetrahydro-
2H-pyran-4-ylcarbamate in chloroform was added m-chlroperbenzoic acid (4 eq.) and
stired 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 chromatography to afford tert-butyl [4-
(2-ethyl-5-oxido-1H-imidazo [4,5-c] quinolin-1-yl) butyl] tetrahydro-2H-pyran-4-

ylcarbamate.

Step-IV: tert-butyl [4-(4-amino-2-ethyl-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-c] quinolin-1-yl) butyi]
20 tetrahydro-2H-pyran-4-ylcarbamate in chloroform was added p-toluene sulfony! chloride
(1.2 eq.) 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 concentrated 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-ethyl-
1H-imidazo [4,5-c] quinolin-1-yl) butyl] tetrahydro-2H-pyran-4-ylcarbamate.
Step-V: 2-ethyl-1- [4-(tetrahydro-2H-pyran-4-ylamino) butyl]-1H-imidazo[4,5-c]
quinolin-4-amine

30

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

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



R (300 MHz, MeOD) 8 (ppm):8.2(d, 1H, J=8.1Hz), 7.80(dt, 1H, J=1.5 & 6.3Hz),7,73(d, 1H, J=7.5Hz),
7.64(dt, 1H, J=1.5 & 7.5Hz). 7.5(m, 411), 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(m. 2H), 1.48(t, 31-1). 25Example A - In vitro profiling: Cellular
assays using a human cancer cell line (PCR-1) or human PBMC fractions to test compounds for
activating ILR7 are established. 30Specificity for TLR7 and 9 was checked by adding chloroquine,
which abrogates signaling through endosornal TLRS.}ftie PC1R-1 system is suited for measuring the

interferonelinkeg cvto jingl O@/ head-based ay in Epe 384-well format, -31 - TLR niRNA
expression in PCTR-| Etr )q/grilﬁgsn Siogﬁ%fﬁg?s 851%4@%,8‘? Iﬁ%nffﬁtp?ﬁeﬁéqu_eﬁieﬂ‘fe?m%ﬁ FLR6 ++,
TLR7 ++, TLR&IprRDetitle TpiRpouBdreatment of this cell line with TLR agonist reference compounds
LPS (TLR4 age), resiquimod (imidazoquinoline) and H2006 (CpG oligonucleotide) result in strong

cytokine mRNA induction. Also response to poly I-C double-stranded RNA (TLR 3 ago); 40-fold
induction of IP-E0"AYtBr @84 MidaNeD-S (MR 3/8(hetBroldhmBzagh! A00-261 ihGWLLoH.O-1G after

1511) is detected.ZEQFANAINIUGLON datamas sqafiimed Dy parglel bymi j ing strong
release of IP-]%(%{ réd IL8 ¢ &olkines ir%q par'fi\?ular,%%d a?a’so%)l(igﬁificgfﬁ% p?gge?iﬁ?e%g@gﬁﬁah‘%%%mm?o
and ILI O. 15 ’ i‘8 Iif%{ ’i%ﬁ‘ﬁ:l%g)and TLR9 (both expressed in endosomes) can be completely

blocked by the addition of chloroquine, which is known to disturb the endosomal pH gradient. In

contrast TLR4signaling by LPS js not affe edﬁg1 ig..1). The current concept for a TLR
agonist-screer%?rﬁ%m allg%a e“fﬁr%ﬁi?aﬁf %Jrafﬁgé?ﬁ Efﬁ%b?ﬁgﬁﬁﬁ?%?d?ﬂ%ﬁ’i%ﬁ%marized in Figure 2.

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

c] quinolin-4-amine

'H NMR (300 MHz, MeOD) & (ppm): 8.01(d, 1H, J=8.4Hz), 7.67(dd, 1H, J=1.2 & 8.4 Hz),
7.4(dt, 1H, J=1.5 & 7.8Hz), 7.33(dt, 1H, J=1.2 & 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, 2H), 1.9(m, 3H), 1.7(m, 2H), 1.5(t, 3H),
1.4(m, 2H), 1.3(m, 3H.). |

Example VII: 1-{4-[(l,1—dioxid0-3,4-dihydro—2H—thiochromen»4~yl)amino]butyl}~2~

ethyl-1H-imidazo[4,5-c]quinolin-4-amine

'H NMR (300 MHz, MeOD) 6 (ppm):8.2(d, 1H, J=8.1Hz), 7.80(dt, 1H, J=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(m, 2H),
1.48(t, 3H).

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 established.

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,



Compounds of the present invention are tested for specified cytolcine induction at the mR_NA or
protein levels. The Compounds show efficacy in the cellular assays (Figure 3). 25 Example B -In vivo
PD profiling: In the following, studies with the reference compounds and compounds according to the
invention are shown in the Rcnca lung metastasis model as described in Leta 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 lungs of Balb/c mice is strbﬁbry suppressed by TLR9 or TLR7 agonists.
Abstract 3552, ¢ M Cancer. Res ﬁ%f@qﬁan Fié;gre 4A and 43 show the results of reference

7,

compounds ( 48 Well 4t R nagonlé , WHi afDe iffiEPE$RMoLs or oligonucleotides; TOG =
7-thia-8-oxoguddsine; IMBZ Q3 ifiBazoqUuigline, dBERAvE) 7hR6 particular, femdterABallve mice (n=
10) were treated for 4,consecutive days starting day 1 or day 8 after Renca LacZ tumor cell injection,
respectively. The SMOLs were applied in 20% PEG, the oligonucleotides in 0.9% NaC1 as indicated.
Lungs were excised 25 days after tumor cell injection (see Figure 4A). Further, female Balb/c mice

(n=5) were treqigghinh ¢ CORSECULIVEHRYSAS TIHCAIB LT RenMQLS WELE aRPisd 'Qf%%% %%agd o

oligonucientides in 0.9% NacCl. At day 4 of treatment, blood was collected via orbital plexu

spleens were ERELGOS(IBYdrrnSHIRA R R HA896 dfarstoiégcanplensisien eswiiysisvisecyGRiBata were

normalized to yghiciei gonitioh(MeRTegidiad Jo %@p%@%&%&w%@@%@%@%&v hitney
test (see Figur.ed4B .15 (ﬁn%r tgte same c%nditions as described above for the SMOLSs as reference
compounds, 3 ety 9(‘2{-% ft f‘gﬁ{‘%ﬁq MM%BT%SZ@JEWWWLE?}T%}MG jnduction
-2,5-anhydrol1¢3 P-ttidleotypentital«fEtiRlago 1, example LII) and N- [4-(4-amino-2-ethyl-1H-imidazo
[4,5-€e] quli olin-1-y1) butyl-N- (1,1-dioxidotetrahydro-3-thienyl) acetamide (TLR ago 2, example OTLR

ago 1, both compounds according to the invention, arc examined in the 20Renca lung metastasis
model RNA induction data was confirmed by parallel Luminex analysis showing strong release of

IP-10 and IL8 cytokines, in particular, and also significant protein levels of ILG,
IL12p40/p70 and IL10.

15 The signaling via TLR7 and TLRY (both expressed in endosomes) can be completely
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 2 TLR agonist-screening cascade in a high- or medium-throughput

20 format is summarized in Figure 2.

Compounds of the present invention are tested for specified cytokine induction at the

mRNA or protein levels. The Compounds show efficacy in the cellular assays (Fi gure 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, Hofmann
HP, Maier T, Drache D, Grebe C, Fischer S, Gimmnich 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.



3- {acetylf4-(4-amino-2-ethy1-1H-imidazo[4,5-c]quinol in- | -yl)butyl | amin_o } -2,5-anhydro- _
1,3,4-frideoxypentitol (TLR ago 1, example Ill) demonstrates a strong anp-metastatlc gffect with
virtually complete clearance of the lungs after a short treatment (di -4) (Elgyre 255). Claims A
compound of formula L.  (I) wherein Rl is selected frgm the group consisting of: 10-H, alkyl, alkynyl,
aryl, alkoxy, heterocyclyl and heteroaryl, wherein alkyl, alkynyl, aryl, alkoxy, heterocyclyl or heteroaryl

i i i CA - Ikyl;
may be unsub§1téq%equ ra%ldbﬁgt%h%q’«b%g r}gsglrtsmc%r ?e cyrggéguc%%gs)’oﬁn& O(]H? aasywell as TLR7
agonists, which are either SMOLs or oligonucleotides; TOG = 7-thia-8-oxoguanosine;

IMDZQ = imidazoquinoline derivative).

5 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 SMOLs were applied in
20% PEG, the 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=5) were treated
for 4 consecutive 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 gPCR. 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-c]quinolin-1 -yDbutylJamino }-2,5-anhydro-
1,3,4-trideoxypentitol (TLR ago 1, example III) 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-amino-2-cthyl-1 H-imidazo[4,5-c]quinolin-1 -yDbutyljamino}-2,5-anhydro-

1,3,4-trideoxypentitol (TLR ago 1, example III) demonstrates a strong anti-metastatic

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



B is -N(R2)(R3); 15R2 is H or R5 is selected from the group consisting of: alkyl, alk-ynyl, aryl,
heterocyclyi and heteroaryl, each of which may be unsubstitured or substituted by one or more
substituents. R3 is selected from the group consisting of: -H, alkyl, alkenyl, aryl, heteroaryl, cycloalkyl,
and heterocyclyl, wherein alkyl, alkenyl, aryl, heteroaryls, cycloalkyl or heterocyclyl may be
unsubstituted or substituted by one or more substiments, or pharmaceutically acceptable solvates,
salts. N-oxides or st reoisomers thereof or combinations thereof, 5 - 34 - each of which may be
unsubstituted or substituted by one or more substitnents selected from group consisting of: -H, alkenyl,
alkoxy, halogen, -OH, -N3, trithromethyl, -alkyl-aryl, -0-alkyl-aryl, -CO-aryl, aryl, heterocyclyl,
hcteroaryl, - CO-heteroaryl, -CO-substituted aryl, -CO-substituted heteroaryl, -00-0-alkyl, -
5CO-N-alkyl, -€@uNsaryl. 3. The compound of formula 1 according to claim 1 or 2, wherein Rl is
selected from the group consisting of alkyl, alkynyi, aryl, alkoxy, heterocyclyl and heteroaryl, each of
which may be optionally substituted by one or more substitucnts which are selected from the group
consisting of: -H, -CftREBYENR, CComE42, -N(R4)2, -CO-C140 alkyl, -CO-0-C1.10 alkyl, -N3,
optionally substituted aryl, hetcrocyclyl and - CO-aryl, wherein each R4 is independently selected from

the group consisting of: -I—*HCLlO alkyl, -C140 alkyl-aryl, or aryl,
2

N7 XN
\
[/N>——R1
/

A
\B

@

wherein
R, is selected from the group consisting of:
10 -H, alkyl, alkynyl, aryl, alkoxy, heterocyclyl and heteroaryl,
wherein alkyl, alkynyl, aryl, alkoxy, heterocycl yl or hetercaryl may be
unsubstituted or substituted by one or more substituents:
A is C-Cq alkyl;
B is -N(R2)}(R3);
15 R; is H or -(CO)-Rs,
Rs is selected from the group consisting of:
alkyl, alkynyl, aryl, hetgrocyclyl and heteroaryl,
each of which may be unsubstituted or substituted by one or more substituents.
Rj is selected from the group consisting of:
20 -H, alkyl, alkenyl, aryl, heteroaryl, cycloalkyl, and heterocyclyl,
wherein alkyl, alkenyl, aryl, heteroaryls, cycloalkyl or heterocyclyl may be
unsubstituted or substituted by one or more substituents;
or pharmaceutically acceptable solvates, salts, N-oxides or stereoisomers thereof, or

combinations thereof.

2. The compound of formula I according to claim 1, wherein R is selected from the

group consisting of alkyl, alkenyl, aryl, heteroaryl, cycloalkyl, and heterocyclyl,



4. The compound of formula | according to any of claims 1-3, wherein R5 is substituted by one or more
substitucnts which are selected from the group consisting of: -H, - OH, halogen, -CN, -NO), -COOH,
-S11, -CO-C6 alkyl, -00-0-C1.6 alkyl, -N3, optionally substituted aryl, heterocyclyl, -CO-aryl and
-CO-heterocyclyl. 20 5. The compound of formula | according to any of claims 1-4, wherein R2 is
hydrogen. 6. The compounds of formula 1 according,)tg any of claims 1-4, wherein R2 is -(C0)-R5; and
25R2 is selected from the groups consisting of alkenyl, aryl, heteroaryl, cycloalkyl and heterocyclyl,
each of which may b sehstityte it one_or more substituents, 7. Th mpound of
formula | according tgagrqy of c ghmrgl%’fgr?g‘ %\?(\?ﬁglér%%noégf?{bf%ug y’51 1or a?ﬁo???eaﬁ%ggg‘fg%fCO)-RS.
8,The compound of fstasifnd Fascerdimgaensipyneret offtlaiing. lkenvheriox y35alRR8nis-Rderdbyclyl,
which may be unsubgtituted,on l;'b&i&%@%ﬁ@@ﬁc%&@f‘?C%‘Jaﬁriﬁ%g)f?h‘é’!&%'aﬁigx,pﬁ@f&r&i?b{, selected

: P

from group consistin&gf: -H, alkyl, alkenyl, halglgen and -OH. The compound of formula | @ccording to
any of claims 1-8, whé?eifiR3 & sefe st ¢h egloup Conbitingbhamparsthisiéiplikpiperidiny,
tetrahydrofuranyl, pygdidingkigtratnysropyranyl and azabicyclooetanyl, each of which may be
optionally substituted by one or more groups.
3. The compound of formula I according to claim 1 or 2, wherein R, is selected from
the group consisting of alkyl, alkynyl, aryl, alkoxy, heterocyclyl and heteroaryl,

each of which may be optionally substituted by one or more substituents which are

10 selected from the group consisting of: -H, -OH, halogen, -CO-N(R4),, -N(R4)z, -CO-
Ci.ie alkyl, -CO-O-Cy_yo alkyl, -N3, optionally substituted aryl, heterocyclyl and -
CO-aryl,

wherein each Ry is independently selected from the group consisting of: -H, -Cy.j
alkyl, -Cy.1¢ alkyl-aryl, or aryl.
15
4. The compound of formula I according to any of claims 1-3, wherein R; is substituted
by one or more substituents which are selected from the group consisting of: -H, -
OH, halogen, -CN, -NO,, -COOH, -SH, -CO-C,; alkyl, -CO-0-Cp¢ alkyl, -Ns,
optionally substituted aryl, heterocyclyl, -CO-aryl and -CO-heterocyelyl.

5. The compound of formula I according to any of claims 1-4, wherein R; is hydrogen.

6.  The compounds of formula I according to any of claims 1-4, wherein
R; is -(CO)-Rs; and
25 Rs is selected from the groups consisting of alkenyl, aryl, heteroaryl, cycloalky! and
heterocycelyl, each of which may be unsubstituted or substituted by one or more

substituents.
7. The compound of formula [ according to any of claims 1-4 and 6, wherein
30 R, is alkynyl or alkoxy; and '

R; is -(CO)-Rs.

8. The compound of formula I according to any one of claims 1-7, wherein



The compound of formula | according to any one of claims 1-9, wherein Rl is alkyl, preferably ethyl.
The compound of formula | according to any one of claims 1-10, wherein R5 is alkyl, preferably methyl.
The compound as claimed in claim 1 which is: N-[4-(4-amino-2-ethyl- |
I-1-imidazo[4,5-e]quinolin-l-ybutyl]-N-(1,1- dioxidotetrahydro-3-thienyl) acetamide,
N44-(4-amino-2-ethyl -1 H-imidazo[4,5-c]qul-yl)butyl] -=N-(1-methy1-1- 20
oxidopiperidin-4-yl)acetamide, 3- ac,etyl[4-(4-amino-2-ethy1- | |

-nnidazo[4,5-c]quinglin-I-yl jaminQ}-2,5- aahydro-1,3 4-trideoxypentjtol
N44-(4-amino-2-etr]r%’1r}slr}|{f%%%§z% 4,5-c%€i‘8f‘§1|¥1§/|) “ﬁ%‘%ﬁ‘&eg 67/ Rstifited by one or more
J-N-(1-benzy1-2-methsHiuenid spyefolktin-Bs/habbiaseiescR-Bthy| group consisting of: -H, alkyl,
-14-(tetrahydro-2H@yg@ﬁﬁ-ﬁ@m%@;&ﬂ-lwimida20[4,5-c|quinolin-4- amine, 1-[4-(1-azabicycl o
[2.2.2] act- -ylamino)butyl1]-2-ethy1-1H-im id azo [4,5-e]quin in amine or 1-
[4-[(1,1-dioxido-3,4-dihydro-2H-thiochromen-4-yOamino]butyl }

-2-ethyl-15130inidazp{4SnglgHhaclin raming ac3fdink3 P mPauRd asclaimeddrany gig.efclaims 1
to 12 for use as a medicament. 14. A compound according to any of claims 1 to 12 for the use in
treatment of disease¥sendifive FH RS on, of  dioxo-tetrahydrothiophenyl,  piperidinyl,

tetrahydrofuranyl, pyrididine, tetrahydropyranyl and azabicyclooctanyl, each of

which may be optionally substituted by one or more groups.

10 10. The compound of formula I according to any one of claims 1-9, wherein R, is alkyl,

preferably ethyl.

I1. The compound of formula I according to any one of claims 1-10, wherein Rs is alkyl,

preferably methyl.

12, The compound as claimed in claim 1 which is:
N- [4-(4-amino-2-ethyl-1H-imidazo [4,5-¢] quinolin-i-yl) butyl]-N-  (1,1-
dioxidotetrahydro-3-thienyl} acetamide,v
N-[4-(4-amino-2-ethyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]-N-(1-methyl-1-

20 oxidopiperidin-4-yl)acetamide,
3-{acetyl[4-(4-amino-2-ethyl-1 H-imidazo[4,5-c]quinolin-1-yl)butyljamino }-2,5-
anhydro-1,3 4-trideoxypentitol,
N-[4-(4-amino-2-ethyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]-N-(1-benzyl-2-methyl-
1-oxidopyrrolidin-3-ylacetamide,

25 2-ethyl-1 «[4—(tetrallydro-ZH-lﬁyranA'ylamino)butyi]- 1H-imidazo[4,5-c]quinolin-4-
amine,
1-[4-(1-azabicyclo[2.2.2]oct-3-ylamino)butyl]-2-ethyl-1H-imidazo[4,5-c]quinolin-4-
amine or
1-{4-[(1,1-dioxido-3,4-dihydro-2H-thiochromen-4-yl)amino]butyl }-2-ethyl-1H-

30 imidazo[4,5-c]quinolin-4-amine

or pharmaceutically acceptable solvates, salts, N-oxides or sterecisomers thereof, or

combinations thereof.



15. A compound according to claim 14 wherein the disease is a viral or ncoplastic disease or cancer
sensitive to the activation of TLR7, 1016. A pharmaceutical composition comprising a therapeutically
effective amount of a compound of formula | as claimed in any one of claims 1 to 12 in combination
with a pharmaceutically acceptable carrier. 17. A pharmaceutical composition according to claim 16
comprising an amount of the 15 compound of formulr? I, or pharmaceutically acceptable solvates,
salts, N-oxides or stereoisomers thereof, or combina '8ﬁs thereof, sufficient to provide a dose of about
100 ng/kg to about 50 mg/kg, preferably about 10 jig/leg to about 5 mg/kg of the compound to the
subject. 2018. A pharmaceutical composition according to claim 16 or 17 for the use in trea ent of a
disease sensitiVe téh FRRPaasthstibriTEd. i pivarmadeltival comp dsition @ccorelingrtecaim 18 wherein
the disease is a viral or neoplastic disease or cancer sensitive to the activation of TLR7. 25 70. Use of
a compound according to any of claims 1 to 12 or a pharmaceutical composition according to claim 16
or 17 for the MAnufAdeFPB1ng ArseRemsénetoriviamoh ©f ILRY 1B0TRE, b Sedanorh dingns

accordingso any of gaimsekda i@ prapharmaceutical composition according to claim 16 or 17 for the
manufacture of a medicament for the treatment of a viral or neoulastic disease. - 37 - 22. Use of a
compound according to any of claims | to 12 or a pharmaceutical composition according to claim 16 or

17 for the manyfactureonfpaunédicamizng far taireatmentol aeapaessseRsiiverip thenastivation of

MRY. . . .
disease or cancer sensitive to the activation of TLR7.

10 16. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula I as claimed in any one of claims 1 to 12 in combination with a

pharmaceutically acceptable carrier.

17. A pharmaceutical composition according to claim 16 comprising an amount of the

15 compound of formula I, or pharmaceutically acceptable solvates, salts, N-oxides or
stereoisomers thereof, or combinations thereof, sufficient 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.

20 18. A pharmaceutical composition according to claim 16 or 17 for the use in treatment of

a disease senusitive to TLR7 activation.

19. A pharmaceutical composition according to claim 18 wherein the disease is a viral or

neoplastic disease or cancer sensitive to the activation of TLR7.

20. Use of a compound according to any of claims 1 to 12 or a pharmaceutical
composition according to claim 16 or 17 for the manufacture of a medicament for

activation of TLR7.

30 21. Use of a compound according to any of claims 1 to 12 or a pharmaceutical
composition according to claim 16 or 17 for the manufacture of a medicament for the

treatment of a viral or neoplastic disease.
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22. Use of a compound according to any of claims 1 to 12 or a pharmaceutical
composition according to claim 16 or 17 for the manufacture of a medicament for the

treatment of a cancer sensitive to the activation of TLR7.



