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Met hods for producing hair mcrofollicles and de novo
papillae and their use for in vitro tests and in vivo
w0 bplbam2aé i ons The present invention rel ates tBCHEP2009/053399
met hod for producing hair mcrofollicles by
co-culturing the de novo papillae with another cel
popul ation of the hair follicle in the ultra-I| ow
attachnent culture vessels. The invention also relates
to a method for producing de novo papillae usable in a
NERbIRedsdRtedingddsddiindlfiies M crofol licle. Object of the
invention are also the hair mcrofollicles and the de
novo papillae produced by the aforenentioned methods.
I crofollicles and/or e novo papillae can be
Fh%@.?ﬁg Pﬁ% Pants for treating reduced hair conditions,
and for in vitro testing hair-nodul ating effects or
toxic effects of substances. Because of the critical
The prenticn rapes togpg@@zogwnﬁ@%@prw@ﬁv@eqnggp pharmaceutical compositions
e di
%g%gstﬁﬁéhgﬁﬁ]@ cﬂrnfe &éh?gtﬁeﬁ 41“l\fém %n%éﬁdqg}/?oﬁrlh@%eﬁ?atweis are useful
ad fodirligeyrecepforagonisTLR B adtivatoe@st or e or regenerate new,
heal t hy, cycling hair follicles. Until very recently,
medi ci ne was unable to offer any valid treatnents to
Bﬁ&ﬁﬁ%uﬁéhfﬁﬂkﬁ jopN the late twentieth century, severa
wer e mar eted t hat, however nodestly and
|nconS|stentIy, di d stlnulate hai r gromﬁh Exanpl es

x I di |nast ride, .and Iat
TR P £ 3o TR TRy STy Bl dBOR T AR arfgaiors with differont
sﬂe@ﬁléit[e‘é Grd 9t S L el At a0l g@ﬁ pﬁ@n’i refcgéﬂlh&ll @ystem whlch has evolved
devel opnment and cycling are ITkely to preclude
fcmdnﬁmée ainshaveety odinfeglions fuaterie, Yirss, fungdt mematmn of TLRs leads -
nced an eci a. their, effects

RS esPHBRE £ L RIBRY SF i srbiSate SR Secified immune

cén@l 11*11@ fiestibdhl Rap@sseabPselddyed PR NG ARV mlpﬁlﬁ&édt Part of the
types that know how to forma hair follic

TESRIPISh g5 doedted apfi dBe viall surfpess esuch flfheTTeR‘ﬂ nisinsdeadrby E.coli
ubRRSRRRAY PR B LR Rh, SRRAR R spcosoma

mambramkes i ypdutfiedofmiang céltl Thellgtger drs alladctinged Cb@’p;ﬁlc@é ac1ds but
and/ or |nduct|ve cells fromthe ﬁi%and t hen expandi n

reCPBNEE YIS tues B JREpHiar dnsiaicrt BERP Hpadtivated bé(pﬁéféﬁl%lﬁffaﬁded DNA
| I I

TRl b R CRS sIPRALAICR, TEIRT AN o o' ARLERd 40 FE urplifie, KA, and

TbR3dﬁﬂﬂﬁmﬁ&byHDdeanmﬂﬂﬁRNAnd t he conpet ence of halr

S%lﬁlﬁ Lsrr@'tll ;:ltllg Z@é\@b{i Sllrlé%@ e’{lﬂgg g%égi; e%o %:napc%ntlﬁed Those
Shael éwﬁ% &Rty pﬁ{ﬂédl'il@esln&té@lﬁ’@sd shilpds #-hGagngly gﬁéﬁﬁ%ne (TOG,

progerty ermal cells wanes with tinme in V|tr
isptegbinek br Hwsinfidaznswihobine nmiquimodi I;rgqmln@dtlsusorﬁagelm only approved
ure.

BRRCbUS oo Petiel R o ST Al atcs Rporor 80% 5 year

cleathiider of Nepbb@dal Ossal QEll 1 Sdréifbmbal Which! s Qﬁeesmos@nﬁequent cancer
their cellular conponents. Human hair follicle cel

wedide; Améqrimad ectivatesytleR 7o) fougtinalpeypirgssign of TLR7 appea:rs to be
e erat |no tes
regﬁ‘lp,{%ﬁﬁé Ecﬁﬁe@&%ﬁ{ ggséﬂ:%s %# Fxgﬁmtl % Eagl 519 g{lacytole dendritic
ce(llicm-lclllﬁndqimbably edslint@ﬁﬂs alP&iowh @b BE¥ctvad by, TIGE? B&bnists.
1995). The goal of current bioengineering e forts 1s
to generate or reconstitute fully organized and
functional organ systens starting from di ssoci at ed
cell s that have been propagated under defined tissue
culture conditions. It has |ong been recogni zed that
the hair follicle has profound regenerative ability,
inthat it cycles over the l[ife-tinme of the individua
and reproduces its lower half cycle after cycle. The
fibroblasts of the dermal hair papilla and connective
tlssue sheath are sten1ce||-llke |n character and have
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summari zed by Stenn & Cotsarelis, Curr. Opinion
Bi ot ech. 16, 493-497, 2005. For bioengineering the
whasw/1isbé i cl e, one could start with dermal el POERPB09/053399
fromdissociated follicles wi4h or w thout conpetent
cells fromthe follicle or other epithelial sources.
The nunber of dissociated .cells . .wuld.be e n ' .
Fog SPYCRl 4 208 AHORAEROTA AN ERIEE POTAPIRdTYiBg 1 ?y?g’?"‘gﬁlg string immune

acGOARLD ﬁIdBE’é'H Wt FLRINMERNd @Rhishekdrathec @ehtient of cancer. Cancer
re-introduced’to the al opecic scal p. Previous studies

imhmnetietpynhoweter sexpetiprngd i long bistark of Ifgilysesade deseptiyiesst thoueh,

dermal .cells will result ih n ld f gr. L Ol
i BrBREe o e iy R I e gl P f ST A immune el
theebP94E §HA08N afktiGANI9UENRY o2 MILRveddoalstsaard il elimimdl deetlbpment for
has” al so proven to be an efficient way of producing
caneswnirior of ernbisptéan thegapies, o5EE ARSINE ad§UVaRE | - based
approaches for treating alopecia are likely to use
aut ol ogous tissue for bioengineering hair follicles to
TIRVOLE hgoHisl ephejaek tibpramnfer tiimennotherapy ek | &ffetdoivbiper earlier efforts
the intriguing possibility that heterol980usg%% i<t mediated
using, | eEepEpkinesh anferfes; ¢ SQnoXUEE ¥HEIRIEES qeve| YpaEt meda
- ! t ' ' S (@ dendritic cells and
m%@%gg%?§#ﬁ§}mgﬂ§9%§$%%#%%Ffﬁ%g%%gwgg%innuneprigiIeged ]
Bskllg substqueniés otbér eolfs).eshidiHgearniporan innate and adaptive nmmune
hi st oconpati bility, conpl.ex). cl ass. ant | gens .
roRRpeE  MBTyEr, TohOILE PRy eepny a e bl gy e many differen
isgféﬁﬂlseﬁtoﬁgtheﬁ B nbRly Bpe 2RAPRAGBaYVOUL 8lsé @adirély) type I (gamma,
enor mous~f1 nanci al resources. Anot her possi bl e approach
NKocells).oAndgase i legalhapnlicatén, i Alders Iaaﬁwgql%@da%trﬁmﬁqkyble proof-of-
form air follicles .as mni_.or [ i [
ke § s fepeanting Pt B safhPAPE st hiftaffinyne therapy
cdOwbiie iR QRES 8dRE@dHR. in fridctplin@dnevien dm MindtBdraf? Bit4 systemic
B4 that a skin and hair equivalent can b p{od ceq‘Ey .
admiistrdfion rentpsbadgt dhericinisal BOpsEwesdmenios TLR7 or TLRD agonists,

reparation,.. as Lol .Sy :

B ERUCY e 3 sl R B SPR BARLS A8 PRI Ppltaton (refecebly
5.68F orl 0. Adfitiedion Bte) itxappedrs pe bacigaaiat Isach PELBcagogistsshave to be

conprising cultivated dermal papilla cells on a
ceyubinebyvih picr therd¥$Si ng nedi um capabl e of forming a

matrix in situ, and introduci ng the pseudopapillae or

t he pseudopapill ae precursor into the pseudoderm s or o
Ipsesdddenint siapeepbeatenthe sEhatonsoight bé diffyreadimap tiegastass 1s a

require a rrucg nor e coggl i cated,.ce

.cell t t
MOsk STV RFPEh © ampgerRayeiopmsnt Malnfﬂ&té,sl,agg% rﬁegcgigss ef%l 23 &g detected

to lgf% rlﬁ%ft@éi? aﬁéé&?’tﬂﬁs baal-RuSEsthlisabd aundiahérapies rristly include
and epi

ermal cells fo differentiate towards the ) .
cythtosdimenwith natherstarmont thexaperticavinde v Hange.fof de|teaingent in earlier

Particularly,. the papilla struct hS.:.ond y:Qht. al .
g sEiE s et of RS Sl Bt e R EE, the need s
high fSPhdy RRENARAGINTESd tafihlligehdgateni d pseudopapi | | ae

therein, which are so shaped that their dinensions

correspond to the cavities formed in the PD. The

proach | acks. v : o 1o
T3R5 i R A PARBARTRRY ok b o
(TER) sigsalfligloEheks 68 brovmsingapproadiies HEISR ® egmistied@p(d bligos like H2006
shown anot her nmet hod for producing, a popul ati.on of iuimod
om 187 potneiiTLBY @it Wceohe GBERSH dFepeiR SEFipEl; of g imiquino
dgﬁ{rzgflv?a&e%g A @MPoltnlirih O ReLE ﬁmg m@adRidRodel. All tested molecules

papilT"acontaini ng portion thereof. The nethod of WD N
va008/ CoAEaelA stpmesged itse smetpenceud i lung nuftastasies] whthi good tolerability.
follicle or dermal papilla-containing portion in

condi ti ons under which nultipotent stemcells grow and

proliferate non-adherently. Dermal papillae are not

obtai ned by this procedure, but the isolated

nmul ti potent stemcells directly used for inducing hair
growt h or regenerating skin in a mamual. However, it

e " "
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constructed hair follicle and papillae that arrange
free and easy into the size and shape of a

w@bgosiicd2ogi cal DP. Anot her probl em addressed bpCT/BB2009/053399
present invention is to find hai r equi val ent or skin
substitute, which would be suiftable as an in vitro

del,kgpre particul arly fﬁ% testing and/ or eval uati ng

Thist Proyicss s CARERSINE nigenghalof | dintcat |dpvelAPmAR Akjspeh molecules for
oA S RERRs AY OO0 OSSP oPSPELE Dfcnin o
surihcdrofo | Hévedver,cthe MO Lnype HERSt appaistf haveahe pdoantabiens established

oheo S ERerEenrrisaar SoRBHe &t dlobuates B i §1BY BRI, and are
el 08 @5 opicak ShlcaiOEYt €5 and el anocytes, and (c)

co-culturing the de novo papilla with the at |east one
ot her cell popul ation under non adherent culture

| 44 . Ihe ter "de. nEvo i.1lae". or o
U%g%%'p%’fp’;%a%esc ek}&g i IT?%ZPSH%}H & c€ Pegg%%ﬁ'ﬁgyxgwqugwgne compounds
tHae Nheaie edrea, agg6 @GRt adylefea MBI @0 A& RBIbaR@td functionality. The

papilla fibrobl asts ﬁgﬁF), whi ch have at |east half
cQrRRowsidy areaid taHsskither Eunomwdgleigse of a
physi ol ogi cal dermal papilla (DP) of a hair follicle
after isolation. De novo papillae can conprise a
USe6,67g , 3eio njustishen gmideezoquinoling apl estidhydreieidizoquinoline compounds

extracel | y] ar trix proteins, preferably collagen |V,
thet 591351@&41‘%@ ﬁﬁoﬁmp aﬁrynfﬂ %ﬁclhp%taqq- nigiccegmpinds are said to be
uSBNeE ahefnBYolihsioRPFs form ng the de novo papilla

t hensel ves, or can be added at any stage before de
novo papillae will be co-cultured according to step

C t hod for dyci hair m.crofol]icles. .
U%%—ﬁ@%@‘%ﬁﬁc r B 1 @%&Q@Zgﬁ% of HSFAikY e Imjdazepuippline  and
tetih RIr6iRAASRRIY A E(ﬁhfbtﬁ\lﬁg K8 cBhitafnOaniiBe HMEABRAIRY Gt the 1-position.

mammal i an hair follicle structure that is conpoSed of
Theoraequmd$ argeshidip e usefaf dsamapunoutodilatits.ng ot her cel

types, such as nuscle cells, nerves, blood vessels,

etc., resulting in a reduced size if conpared to the
WEALRE()S5/631304 degribss sl QlihdlEleep@idihd @ diBHBAYdine rind systems

invention is conposed of a de novo papilla that is
substiiyfed i duRasEi@noyiticexisgioz agpesial dépkige denctionalgssTharpenpounds are

At | ected fromthe group of
S#@Eﬁ%ﬁ%§§%§?9@§P§%#%§%§§%S and/ or nel anocytes. The

fibroblasts, keratinocytes and/or nel anocytes do not
have to originate froma manmalian hair follicle, but
can be derived from other mammal i an tissues.
Preferably a mcrofollicle of the present invention is
conposed of a de novo papilla that is stably covered
or colonized by cells of at |east one other cel
popul ati on, which is derivable and/or derived froma
manmmal hair follicle, e.g. selected fromthe group of
fibroblasts of the connective tissue sheath,

kerati nocytes and/or nel anocytes. The

t hree-di nensional formof said mcrofollicle mmcs

t he three-di nensi onal appearance of a physi ol ogi ca
manmmal hair follicle. The mcrofollicles can in
particul ar be three-dinensionally forned, optionally
spati al | ydemarcat ed, reconstructed de novo papill ae
with follicle-like structures on the surface of the de
novo papillae, including those rem niscent of the
earliest stage of hair norphogenesis, and conpri sing
dermal papilla cells. The invention relates to a

met hod for producing hair mcrofollicles, conprising
mul ti ple steps. These steps conprise the provision of
de novo papillae. According to the invention, the de
novo papillae to be provided can be produced by any
suitabl e method, preferably de novo papillae are used
that have been produced according to one of the

N r - - o
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(MO), can be isolated froma manmal hair follicle in a

defi ned manner, separately cultured under standard
wa@ooditig2oans, and subsequently multiplied. It iBCBHEB®09/053399

possible to formcell culturgs with | ong-term

viability fromthese isolatés and put themto use,

e.g. for screening nethods. It is a preferred
Suambac ofdmvefiort'he present invention that the other

cell populations are selected fromthe group of

fibroblasts, keratinocytes, and nel anocytes. The
Srfdlbmohicaks sin jetianihn doidnesyuandihes-4-aelizs deyyaliyes daygtbeen found

thgg%ggég@gﬁéggnﬁéﬁ% g?%g?p&;ﬁ%%rﬁ%ﬁh?#ra£§£Ik@ﬁgﬂeg%knﬁshwm
favdrgflg Sﬁgﬁl &11@541@1 Nal eoRh@kakly JromutieoRoidivgty, this invention

I Ssu Preferably the at | east one other cel
?f@‘ﬂﬁm' ahnpxmnds wleich iate deem dund tadhq gettyatorp fral hidpgd which are

follicle selected fromthe group of
‘hgpﬁ{%%5%§¥ésg?tPﬁQ§EEWﬁectlve ti ssue sheath,
kerati nocytes and/or nel anocytes. It is another
preferred enbodi nent of the present invention that the
de MBvp papillae are cocultured with keratinocytes at
. Keratinocytes are supplenented for basic
e cl e neogenesis. It is still another
Bdi mrent of the invention that
oyt es and nel anocytes are sinultaneously
ded/to the papilla culture. The addition of
el anocyses is especially useful for investigations of
hair pig ation, or for the purpose of future
i nplantation with a desired hair color. The other,
(Feparately expanded cell conponents can be added to a
non- adherent cell culture vessel described bel ow for
t he net hod of producingde novo papillae, such as the
| tra- Io a chne l.ture vessels, in which the
Whes3api é@éﬁg Rr& 43 ﬁ¥§ pe Eggn produced. Keratinocyt es,
or m xtures of keratlnocytes and el anocytes are added
to the coated neopapillae at _a _specific mxing ratio
Thabriprendaeborwilet ase visfulap ﬂéR&é&Flm%PliSn t he
non- adherent culture vessels for several days.
Preferable ratios are KCto MC 2:1, 5:1 , 10:1 or .
TR idventibe fethet |rovitey phastmseutcal easpogifofrwostiaining an effective
preferably betmeen 1 day to 5 weeks, nore preferably 2
angay of eomPoWEKY forgde Lpr ef erably 1 week or
substantially 2 days To el aborate a multil ayered
neofol licle, which even better mnics the hair
If eldition], mesitods of syntheairihg eomgtouods ofi fornsuln Lieee dsisertiheded by
coating the generated neofollicle with CTSF for a
defined period of tinme selected from12 hours to 10
D@ ggnﬁy 1 to 5 days, nost preferably
tantlal y 2 days. Under these conditions, the ce
Frguxet ure deheslsaps ei ctoofadﬂ@mm@a loarcyiqking mgpetion of WLRgagomstS in

1 L L BT A 35 IR i rc

as m cr of phdritgliRulsiasiiatien f)pasa:rntmﬂmmﬁanpsmp Rexiqnimte alone and
hair shaft on. In a preferred enbodi nent of the method
of the |nvewmﬂnwﬁE@ﬂW€rdddePﬁ@ hair mcrofollicle (a)
de novo papillae are provided; (b) de-novo papillae
are contacted with KC, MC or a m xture of KC and MC
bz a pr sisisahaTRdgoaist scranthgomsaudbt ured in a

non- adherent culture vessel for a predeterm ned anount
of time; (b'") optionally, repeat step (b), preferably
wherein cells of a different cell-type are used for
contacting and co-culturing than used in the first
round; (c) optionally covered de-novo papillae of step
(b) or (bl) can be coated with an extracellular matrix
protein, preferably collagen IV, prior to and/or
S|nultaneously mnth step (d) (d) covered de- novo

L Y . N VAR I Y L T
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conprising the steps of: (a) providing at |east one
dermal papilla (DP) fromat |east one manmal hair

wo odobitcd2e¢ (b) isolating derrmal hair papilla PCT/EP2009/053399

fibroblasts (DPFs) fromthe DR by nechanically fixing
said DP at the surface of a é&l culture vessel ,
whereby the basal lamna is perforated to aIIow

Fepes3 i gr shawsgeielkeing aaRNAnmdusting MhPBME] Feegd m:ﬂs 3T {lacetylf'ﬂ@ (4-
nmonol ayer t t b= }
o B Mo LRSS 2 s i

t he expanﬂédAﬁBqummmme&kmnﬁ@gﬂe@HRagoHmat exhi bi t

the size and shape of the physiol ogical DP, wherein

said DPFs are differentiated in non-adherent culture

FURSSL! S 1 §hodysC Qlillicl APEIE N feftinkO o BuIYd:éS ﬁle khe li‘{reB@EF guﬂg metastasis

.000 to 100. 000 DPFs/cnR, optionally the expande
DPFs ar e woddefisia A; dlofitanh Rt Mag, T,aRdiche)D,cGatbien@, Fischer S,

pr ot ot ns, CRPRRBP el kst Sy vt MZBHER: Ph e dpenca kidney

| ami nin. a_dﬂxeerpée@ﬁ efthd MYENET BAbIcSmRk SO st 5@résSed by TLRY or
providing a method for producing de novo papillae

conpri si n§LRAageRisissAbstract 3955 Fa0¢ dinh §anger |ResstA8, 8A@7), TOG = 7-
fdglr Irr:alcl 2%2%?-%}(8%2@1{) %%%@%aﬁ&adggo%n&m@ delr}%tirve) In particular,
fi br obl asfema{dDBhd)c ihicennthE ke yeated dhrah b@lﬁeh}ﬁvfel delyB gtarting day
said DP at the surf ce of a cell culture vessel

wher eby t he’Th8&4|9 Renes lacds Grmereqel guisctiony wapestively. The
DPFs m gr

monol ayer@%ff%n?%@ﬁfﬁ%ﬁf%@%ff%%?%%f JPhEE o % PG, oDNs
sai d DPFsina®.8%phis€hgednditatéddatgomees efdjeddhdapsafig: tumor cell
t he expanded DPFEs nto 5I aggregates that exhibit

the size Hifgt %%gﬁ H?H? ‘physi ol ogi cal DP, wherein

said DPFs are differentiated in non-adhesive culture

vessels in a cell concentration per vessel surface of

1. 000 to HwetheaobrbRFBADMMiGNG= hers eatbd fexpantkedutive days as

DPFs are .cqondens for at tionall
coating tHh 1cgfreg ﬁg?/SOIBB?}HdF ggﬁfﬁltsi “ée){% Pé]&le‘%%i g(?ﬁ’ PEG, ODNs in
mat ri x preo®i Necl. predsr ABF Yret@ldhfa86hd Was fcb@éc@éaeﬁfald?mai plexus
and/or lamnin. It is partlcularly t he expansi on of

the i sol aAEdPIPRS Warfexcised. p‘-’nl}DstfquIBQf@f Gldiédmwelafeatfompressmn

form t hat [ fact

these col TERRRERPCE: B ity a0 dlsia b e Pordl (megn set o .
t akes Semﬁt&iticﬁhbfzaiﬁdtioﬁhafiva@@eﬁb’m’qﬁsvhomﬁﬁuwm%etyh@st (see Flgure
required qﬂantlty of cells, during which process the

cells cult®red in nnnolayer cul tures, especially those

of the dermal papilla fibroblasts, Iose their

i nductive abilities, nanely, after 5-8 multiplication

Figyoles asshetvewtudias smfler ioclfigere 4] heweedr serfomed twrighed-gaeetyl[4-(4-

mar kers, but can

dedi fferent. ate d ress stemce
no | onger®H807 és‘%?ﬁﬁ U‘{JQ‘EWQF%“@ ﬁfnfl‘)]:ﬂbllfﬁi}?l“@@lamlfm}héé -anhydro-

been surprigi I 6L N ]
Che ool | Sy aanfta ETINSILR &0, 10 udmifte LIV B K° Bt hino-2-ethy
st abi | i zaltH-tmidero r &&ich qtmenhn-had)' ‘g\rtm}mh— |(r]dlud1ionglotetrahydro 3-

ability after severq%igﬁﬁi ever al eks, under

speci fic BRI AES 289 ’teﬁ@nplﬁ%rf itB %%%ﬁléfgnmemsmms
t he DPFs e¥faanded followi ng cell culturing are
transferred at well-defined concentration into speci al
non- adhesi ve cell culture vessels. In addition to the
regai n of inductive properties, it has been
surprisingly found that as a result of active
cell-cell contacts and exchange of signaling

nol ecul es, the cells subsequently formcell aggregates
and differentiate. Under these specific conditions,
the cells thus treated condense into approxi mately the
shape and size corresponding to the physiol ogi ca

shape of a dermal papilla in a hair follicle follow ng
isolation To thls effect the ratio of ceIIs
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preferably a human. It is essentially preferred to
gather a tissue sanple by skin biopsy, especially

wo adenisbose to the [ocation of ailnment. |In theCpPERBENNS53399

i nvention, the sanple of the hair follicle is
preferably wi thdrawn from head "hair, beard, eyebrows,
I%enital hai r, or other body hair. The wi thdrawal of the
tpiledDgseyiptign phInvepsionood nedi cal practice. The

sanple may be purified to renove disturbing

S o Qvi-sion.of. DRs.fromt air . .
PR cBind I BE TR 3R Ro1er i PR, ook e dgsecioepy in renter
détalls (rebogedse Idﬁfe&i@&@%ﬂcﬂvﬂ&’éehﬂp%ﬁrﬂ[ﬂaﬁﬁﬁ%! 85 particularly
tandard protqocols. Using the snmall pieces of skin
2a3[5&PA PreRfEtieSpi dermis is severed from the underlying
derms and fatty tissue, e.g. by using a scal pel. The
fatty tissue is slightly conpressed, e.g. by using
Irpi smidéion, asd bhset tohe thai fordpuings # ohat edkot MRERT MHUARS that certain
easi | y prepared under di ssectiqn m croscope. Such
P‘?W%‘%{‘anlﬁgi FCCPRRPieC IS8y alkPe FitkedV-6Idene Ohateresisamers of these
infidflzoqfh ivafived RS oY '
e e 2, PRty A0 M€ SR g pacticutnty
advaBlaRoNs peopgrtiasy means of anot her pair of pincers, so
that the bulb is everted to expose the DPFs and the
hair shaft with the hair matrix. In this way, the
The préseiinvedtidn fovideecdthdindt 0ORHAGEL W th the
connective tissue sheath fibroblasts, and the dermal
papillae are easily separated fromthe remaining part
of tjgg hair follicle, such as by using a needle or
cannpl4. Al'so, the hair shaft, which includes the
l'i kewise equired hair matrix keratinocytes and
; yt§§L_' optimally prepared for further
q.” Thereafter in step (b), the isolated dernal
are transferred into a cell culture vessel,
nically fixed at the surface of the vessel
the DPFs are obtained by nechanically
arresting tlhe isolated dernmal papillae on the culture
vessel bottom using a pinpoint or scal pel rather than
(Dsubj ecting themto enzymatic separation. It is
preferred toincubate 1 to 8 DPs per culture vessel
Particularly, 2 to 4 DPs are transferred into each
wiveedih of 6-well or 12-well cell culture plates, for
i.nstance, and fixed on the plate bottom As a result,
Ryip gelerdechiromahe group sossistiigtafy perforated, but the

papi_ 0 IS approxi mat el i ntai_ned, and

t he %L@ggg%%gﬁkg%é%é@gﬁsp%ngﬁﬁﬁﬁ€¥ﬂggﬂﬁgﬁﬂiIae, and

pr olwHeedintatkyl, Glk iyl 439, @lkokChdrbtbeydlyl tiiRRerb&)1 by be optionally

effected wi t hout collagen coating i n standard nedrunl

pr eSBPstigHted by, eng el mereLrP@Suced amount of fetal calf

ser Wp; y a6 ol trast to conventiqpal 20

% F@?éﬂzi%é’a g’ ?ﬁ%er]?gﬁdl Q#O&&g e %Hft’ e%onﬂsﬁﬂg a‘ﬁ i %ﬂof@%s,halogen’

suchCasNB)peANEY), | COLTept alkyLi ncoFoldlgyvi Blkyl, -Ns, optionally

isolq%hgﬂ, thﬁlfirst di um change is preferably

ef f SCISLEHGH pgh hetegpayRlvhorrh@-asi i est, but after 2
cadlERRKS itlepbhtRntiR &8 ted %mstﬁggro"ﬁﬁ cEflideholigyve grown out

of the , the” nmedi um can C ange& &ice to twice a

weektl, dapesiliylneCon atkybaggldryldensi ty. Wien the cel s

0-.80 % confl uence, they are detached fromthe

g&ﬁﬁggg ]Séton] for instance by using trypsin/EDTA at
Bigqgg&?@uperature, and passaged into other culture

vessel s, such as T25 cell culture flasks. In the
R, iolidsegenor @Quki;ng, the cells can be further expanded

for direct use in experinents, or frozen in liquid

nitrogen for future use. Although the nunber of

passages is not limted, so that cells can be expanded

to any high density if viability is given, it is

preferred that said DPFs are passaged at |east two

Y oy - - g,
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i.e. standard culture nedium In this system a
speci al vessel's surface, or a special coating of the

wo eanals2sar f ace, especially the bottom surfacepCT/eE2009653399
the cell attachnent or even events the cells from
attaching to the surface. Préfeerably, the non-adhesive
culture vessels are made of gl ass, polystyrol, and/or

Rsds salecteaceom temgrodp wondstiag odnt i - adhesi on | ayer. Mre
preferably, PTFE-. or - - t I ' i
oo Aot Seefley B M ERIGRRE, G REARET] be cptionally

cul s RitnBS B¢ bAe bﬁmgﬁf%b@pﬂ arly preferred in the scope
of the invention, whic

‘ are e.g. distrjibyte
Cor nihigh ateng 2. selgsigd fxup Mo mBpupeHering 0{7 gﬁs@ﬁé’%‘%ﬁen’ -CN, -NO,
coat | alger Known- Lo, 1kNe_EKided 2851 38D op@ethilgaibaRuted aryl,
easi'Fgﬁ%Efrc dsed; of %Uf%@t%ﬁ'g.ag’a%égﬂlt o? free Y

contiaekrddiglylt-00-asl bs-Coyeegaydyl;nt o a defined size,

form ng aggregates after several days which resenble
Ryipselentedyfrpm the gioup|cangisiingi%e and shape. The expanded

DPFs ar & Pt aQ;lMé%gam?e 1§Dyl ahd hemsdeyd§hours, 2

to SP%ggtggaﬁn%{r%@’plye’fera 'y f%r 2%0 3 da s,y ﬁost

pr efelicadihy alkyhsalienylalaryl, hettsgesyl, apydlospavi.onnl hejerocyclyl may be

further cultjvated.for,.3 to 15 da .preferably for 5
to MFSEsye onsupgityted by ng of §'i°£ee%§’ﬁt&1t8 %‘ﬁ%pe of the
condgpsit£s Hei fediqr Meh Iprdigncssistiapestl -on dikg, raighol alkoxy,

where skin biopsies have been renpved. DPFs,

whj ch_are
r enthabeiehy ofdthealNy, trifvagmethvls | -abybnrdws O-gkyirary) t%(STa}’YL aryl,

or head hair, ,and subj X Si . I :
i e e
t he HeesRSt LEe-Dailktyl Slapd-alkylz&C@MNatyngt h. Even nore
crucial is the initial cell nunber as, inocul ated i Nt o eof
ort pharyesesicallvricesptaile solyalss. iseltsd O3S ot FETFOISE MR thereol, or
Cveosgql 1SH{efre%%e' I n anot her enbodi nent of the nethod,
PHEMCET “Eoncent rati on per vessel surface anounts to

2.000 to 50.000 DPFs/cn? in step (d), preferably 3.000

to 20.000 DPEs/cnP, nore preferably 5.000 ta 10,900 . :
Aboediovan. P ekl oA, R i TP s A0 We mtusve o
chF Fsﬁfmgg? ]phaﬁ\tl agﬁ'b%m&h@@%ﬁaiﬁ géﬁﬁcgs-d%ﬁo{%@y%ﬁc MbsX i BAgycloalkyl and
al'rea ormed around the condensate. "To accel erate
cyichiatkepyb désisssarthlerenserspedified, faese graupe cewain from lita2§epdgn atoms,

i kg o A ED s CoTby i BOB 5 BT CHR Eifty leed groups
hiVeQPBT besp &f 1R cHABsMBonRARcli8 grdups bRELSHBEEGEB br polycyclic and

process step (e), the de novo papillae thus obtained .
pafeadpdiaed fwimh3 docbhpogi earben etomesct rExeEIplasy aFychatgrpyps include

proteins. This conmpositlkon,i Sso as to mmc
Cﬂi%?@f Dﬁicl:oﬁ’fenté’ﬁ@gaoﬁ?xyha%}d %c?ag?rgggg‘bl y consist of

collagen 1V, fibronectin and/or lamnin. It is

particularly preferred that the extracell ul ar

rix .

Ippastieulers ther ferra “alkyt Ureterpio & giraighyahaimer ringhgsh éﬁgg’i Frdigalhaving 1
lampin_in s -0 - Sz @i i -
o EyRet a|ofist BRREReP nsfiR e v pfbe3t pdtRbsR, MRS, fsobury, sec
betyh sérabutylafhbstitated dikyl id adSefpediboyer weight. It is not

excl uded, however, that the aforenentioned

extracellular matrix proteins can al so be used

v ¥ b drbon atoms and

E e L R e e B e
inchelingw enbomwogrboh eigaborat Substitated atbynylis pr dafimied gbove.
additionally conprise other collagens (eg. 1, 10 A1,

18 Al), glycosam nogl ycans and/ or proteogl ycans,

preferably heparan sul fate, decorin,  keratan sulfate,

bi gl ycan, aggrecan, versican, perlecan, CD44v3, and/or
syndecan. Again, such coating of the neopapillae is

carried out in a mninmally adhesive cell culture

vessel, e.g. ultra-low attachment cell culture

vessels. The coating is perforned for 1 to 5 days,
preferably for 1 to 2 days. The present invention al so

S .y N a
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the insertion sites for the mcrofoilicles are cut at
regul ar intervals by neans of a 2-photon |aser, or
woe@pes2bor ated with a punch. Consequently, SKPOT/EP2009/053399
equi val ents conprising the de novo papillae and/or
hair mcrofoilicles of the i'fventi on are anot her
object of the invention. In addition to, the
Likewdsms talleoydrafers ntal apabil | sreup thesipsceinisests e rarhgp atoms and

. .e layers of kerat,i tes, which may form
lnﬁﬁéﬂ%%F%ﬁgwfﬁ 8n§ﬂa%55§é¥nal structure, or peridernal
structure, and optionally one or nore | ayers of
mel anocyt es, which can be_applie ov?{ éh der nal ¢
Fupthey, tHederns talkestyrafersitpan dEvh 81RaP DS1RE DG efﬁwaf*a PXYpr atom.
hair mcrofoilicles according to the invention can
al so be used as inplants. Therefore, still another
THeDjcaat "a@fl" t deudadvRatinomchlenmaibopycict aroonfie i 1Eigsgofasing systems.

. . ' ff i Vi . f
E@g{mllquﬁafgaqg{ gfdolﬁlgsn |t1 lgc}p(e pleﬁ%:f %ﬁgtﬁ?f rutygghﬁgylr td?z%re%%l B9 adenyl. In

pamc%Lantﬂie hdifl €% 1.Ofref?3 Qo pR¥BA bk RRbhteNEdeORRd bieféragiadniteydiment, aryl
W th pharnmaceutically tol erable adjuvants. Simlarly,
is phenys ISubstétatet waylenss deffintdhebdvievent i on can be used as
transplant. It is still another object of the
invention to provide a transplant conprising as active .
THNET gﬁe@éﬁaa@[" BELESS dr¥RafEBHEN orGing dy6teaisithateguiaitpitdedst one ring
according to the invention, optionally together with
heperartomcg. i @alS, Y ollerrasticnlard exsaplas, hatgoapd, gpups include furyl,
‘effective amount” d : f . e 1P hiazolvl
ich e SO PIRRS BT BT Y - ek g e B Zah v acolyt
is&tﬁﬁ&@l?ﬁ ubtaadzbiylr ekevianilylefthidiazelyl, apytidyéaperidazinyl, pyrimidinyl,
pat hol ogi cal conditions. A prophylactic effect, Wl isoindolyl
beprefuenyb isRbergaiusredk tjpraphtfeada sigotfionagiie e indolyl, 1soindolyl,
_i.nfection w pa te i | headib@niagdlyl, inyl,
g PR Chd P T HERRR R Phel et dll, SR ey, puriny
bedOPAgal] quirefinylheispatindipeh tisnalinyi,ctlipazilivyhi strddhyrginyl, and
it 1s even conpletely [nactjvated. A therapeuticall .
bengpxazil, veltiele &t 3o GBS B USHPS 8&%&99{3%23%&"%%‘5’%%‘3‘1  one
mgx&g&@#§&of a disease or returns to normal either
partially

or conpletely one or nore physiol ogical or
bi ochem cal paraneters associated with or causative of

t.he di sease or. pathol ogi cal. condi tions...The r bV,
SURBIE ROTORah T RO Gyt B PHRGRereg NP REROL 4Byt el
axﬁﬁ&?ﬂ eqitdxyebirboky SHhd, tEERSAHIL Hitrb NarAinde blid/ndad)i dislkylamino,
t desired prophylactic or therapeutic effect of
or eelgnatigns fhepgodis of reduced amount of hair. It will
be understood that the specific dose |evel, frequency
andperiod of adm nistration to any particul ar mamal
AWkt BEBIRNtheUp@R “Betv@Eydyly rofers @atoar@omaiid ridgngr mbso- or bicyclic

activity of the specific conponents enployed, the e,
ripp dystewes ¢t ,cogt@ﬁyeataleaqﬁé@ptrmg geég(pata}ne{e.g.i %r@g%?bly sel%gted from O,

dmi_ni st 1 ation, . pout f L10] LOR: . olidinyl
SPARE N, OLLE 3L ERERAPhERRE 0T Gl i pyolin.
teish o fedryl Kk nevwholiegh Shncrplet ingl spipertbng x atteranmdn thiazolidinyl,
_can be determ ned by one of akill En tpe rt as(g 2 9 27-octanyl
imiderelidingl, tBRIORRP YR, IZARIY APOGHIYLHHED AfndraZAbIEy Hpl2-2.2]-octanyl,

11 aN58! Mﬁte&&%&?@&m}dﬁ&@ﬂl'o?fby@lbﬁelﬁ{jl@lgﬂﬁ@@, dshwéll k1B ocondensed
way using common solird or liquid carriers, diluents

f@nm/ at/ontebridasetherznt] wisclain eadh wesears uiigbstituted or may optionally be
phar maceuti cal engi peerin nd.w th an_ appropri

SURGOIES Gopsoh FGTORLERe ST RRASdelrua oot tarsa: bl fggd by one or
These pharnaceutically acceptabl e excipients conprise

salts, buffers, fillers, chelating agents,

anti oxi dants, solvents, bonding agents, lubricants,

coatings, additives, preservatives, and suspendi ng

agents. In the nmeaning of the invention, an "adjuvant"
denotes every substance that enables, intensifies or

nodi fies a specific body response as result of

-



10

15

20

25

30

conbination wth other treatnments. The invention al so
teaches de novo papillae, hair mcrofollicles and/or
wa@ koow/1e5206 val ent s according to the invention fePCT/ER®09/053399
prophyl actic or therapeutic treatnment of a condition
of reduced amount of hair. The “aforenentioned products
of t i nventive nethods are preferably used for the
1’%9%%%’2%@ _ Tzl ARotnar plewkoxal Farbexsy, eyam, trifluoromethyl,
nfitd, 8ind, &1 %ﬁﬁﬁo,tcﬁ?lﬁﬂgﬁiﬂble&&n@ﬂﬁio%g (RLG Synptons of
a reduced anmount o alr, or returns to normality,
either partially or conpletely, one or nore
~physi.ol ogi cal r ters associateg with or causative
P B poderdpetiel e dmeniiv Revensh sntivgions of substituent groups
réfornel fERGEindfoR. I paktiehial B iRRE P QL8 cBHlﬂnaEigl% of preferred
products of the inventive nmethods are admnistered 1n
gepups deseribedrhaseinabaye. e. g. in order to booster the
proliferation response and eradi cate the synptons of
the condition conpletely. Either identical products or
Phirfriaesigiebllphadpebl BRHoDheaBRipbeils deBoddht tﬂ%'hﬂ&nt@él} include alt
e

.the {nvention, prophylactic treatnment is advisab
ORI e tOrfRd% eddeé s addiforpr srdtondid i eakisf ovitlt hisases, especially all
Watal® RCNP . a faml.ial .

e N O B A .
pattisdade all Phernpatiiidatigiaccepitdé tiodsmiOindorlpidGRA AN salts and
ﬁf h?bg as concerned hy the invention may be the
salts jihbages cusOpRElBUTed 18 Ph¥EeBenet i ¢ al opeci a,

al opecia areata, etc ) , hereditary bal dness,

scarring, burns, radiation therapy, chenotherapy,
Extimpes eofr etidt edditiosssaith heide, anei denhad lindikddr Mo, hydrochlorides,
hQﬁq$§e8%p q%gr follicle, sgrgical trauma, an

TRGrEnEIes PRashhrics. gyitraiesy sHERtES jacatalgsutiates.oRraluasiapigs, benzoates,
244-BRE Bk Pt zdehMHBA! IRRratks Osul 0

theﬁge noyojgggfllae, hgfr ﬁi%r%%%ﬁ?ﬁ%%ééﬁgﬁﬁ%gﬁagérﬁ’Indam&
fuggtatesa Sesvinntesc ovalaien dattwateh estdamiex) tolomebu foriates, methanesulfonates,

E Lion, of an_inplant or transplant, respectively,
3E%§g#£gIﬁ?@%ﬁ?F%@Fﬂ%ﬂﬁPﬂFﬁ%?ﬁieutic treatnent of a
condition of reduced amobunt of hair. The inplant and
transpl ant can be either adm nistered to prevent the
Examnlesaeli wis gtithhbases insileobutaarematiimited tef lghiinl, sodium, potassium,
(s g T Yo TRAVA and.the resulti.ng troubl.e in A
RV a’n%:lgl?ﬂg}% ’? g%frfreséla ¢ e AP S Rgh %dn@gﬁﬁuﬁﬁ Rg guanidinium salts.
OSthege; smium lahd esiamaih eiltsabg pefer@ll, t he i nvention to
provide a nethod for treating a condition of reduced
anmount of hair, wherein the de novo papillae, hair
' ' ¥ ' ' nts cording to
el R A ol Y S0 U PG R
mamal in need of such treatnent The m croorganoid
eci al | ogous/ al | ogeni ¢ human hair

follicle ayt ol
Threo‘ioﬂpwléggp‘?é@g HEYﬁ”élPX éﬂg thes eadis thre iy AeRtaing 8. gaivtion isolated in
sealid for@f i@ﬂuc' ' r . 1 ki n .
er; u bét i tut eg do r%ggﬁgfgf Sefggﬁgn ?H%‘\f{%?e‘ggglflf H? ﬁfgopg coaf I ﬂﬁe mvention
aref fleereforss 6l sglatss of el ¢dnmoeadsae Bformalar(Poumat thel siltt Bereh Hydrates

' f evd ousl epi |l ated, mniaturized hair
aﬁ%%ﬁ%?%&@fg?ngﬁﬁE?;58%m fected skin areas Preferably,
the de novo papillae and hair mcrofollicles are

injected, nore preferably by nmeans of a specially
N-ggidet pfiche goawoinds afcortingitto 150 invantinn sindethet sdlts tb®of include

r hat . C opents are used jn a

oo TS e BB R P Bl e rordiesa.
condi tions The neopapillae, hair mcrofollicles, or
hair follicle conpartnments stinmulate the new
devel opment of hair growth, such as in cases of
hereditary bal dness, scarring (buns), disease-rel ated
| oss of hair chenotherapy/radi ati on-induced | oss of
hair, and the |like as already described in the course
of the present specification Maturing of the

Y e |
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| oss, such as caused by al opecia, as well as
inhibiting hair growh in cases of excessive,
wonaeaisabl e hair grow h, such as caused by  PCT/EP2009/053399
hypertrichosis and/or hirsutism or female beard
growt h, or undesirable body-H8rr. In particular, the
use of a high-throughput nethod allows the
Inpleanimasbidimahts,athd compoendscadcnmding o ths invengibfiepdi thelssits thereof

o S e P R BL PREGalEaRBEM R 8 feonone

m ALIPERUbtAHe QREBhStiof B BEHeCab8QIBR! SonfighRMibe & (according to the
conmpounds, polymeric co‘ggounds, growt h factors,

rutes |of @laén, ngoldurntdsPrelogyi Ald sechl steyecipriness 2pl drfosadis (heweof are part of

Furt her e,. when i n l,an 4 [ . .
Rt Rar bR APt} e B pfomers menionss
alRQe ﬁd@%ﬁ}d_%@t JMNeslibgRtRARIENEE ABeGaed f ects on the

pi gnmentati on and/or coloring of the hair shaft being

formed. Likew se, the substance effect on hair shape

and hair .str - ib8Rd ist as B
b arahe YisHiSh AT SERHE LomBothy | ARIRL LAY Aay exit o
isOheRBAd B femiets. Gtlakaid igthosrsnate included tohihe efifemtibn vEmeg gsomer is

of substances in regard to an inprove t jn_hair
the tepRRFEiC S 1 NP IC RBRAPAETBY CHICFIC PVt daip Papd each have

B3 i i | QN fodlbond. The E i is th
ﬂl%%?%é%é?%%&%@h@ giséﬂghgﬁ , hair ar r%% © & Isomaris the
gansatys issmey 0l whighahe cabow etomsesophectdrebd therdpubledpind| egch have the

proljferatjon neasurenment (e.(q...Ki 67 ression, BrdU
o Bt Rk oG enopRats g PE b b Ra: * oy
TUNEL, enzyne assays, annexin neasurenent, etc.),

differential marker analysis (e.g. inmmunhistology, in
Sem¢ wihthbrdogirpandoand RELPEReording. tp, thge@ertioiamagnexgst n different

St TR M SR

keratins, etc.), analysis of cytokines, growth

factors, chenokines and all kinds of nessenger )
Fandisomarse derivasivee af thetompernds pfyformalad by #ps) thﬁéﬁlimu thgreof which are

e. g.. by BioPl ex, SA ; -
o455, e AR i AR AP B os o
diugs)ture MpRred§5the Gl¥antiowtSaid bioloptmbsystent ispa gf motaomsglian organism,

nol ecul es of the wnt-pathway (e.qg.. 1, BI\/F2-4, .
pastieulyrly j ay dhapiag yRqbicet ( E‘ _h@_bzplgr_egqrscgt 5 Y108 g AEP!e: converted into the

. . . te.y,
o o R e Ll GE B S meleliic PSR P ot
apopt osi s-i nduci ng nol ecul es and/ or proliferation- {
stinulatin | ecul es, ..whi c xhibit .a reduced
Aspinedn oBe PRI PO GHT (A PieSi GRsRGL{ GrRoypd Y formula
iﬂnTgF}ﬁH g ds Dy, aﬁﬁngn 8p@nally SARGRTBN AAABERédyelyl,Ar optionally substituted

anocyt es, fanin granula formmation/distribution,
hetembatyeR atst{ GO sovherginodi isadieyl.aaml or heteroayylasnd §sissH, or alkyl,
of gﬁggqr%x%rﬁési on ti.nvo .ved in nelanin synthesis.
A 8 the RteEet ibdPPPLat i ons and vari ati ons of the
present invention will be readily apparent to the
expert on reading the specification and can be put
T mashgsraefeired enbpdisiant, dbp ATesei dnYenEAR r4jates Eop sompoyeo!l formula
I nyent. on. Furt t i)
i Rt o P R Bt ISt O Ml 428, M nyarogen
separately, or in connection with the generation of
skin _equivalents with hair follicles, for Iihe
Iy o thse direfgried crabRimERt B ojfeteal inveniion wlates p ny opound of
n i , i S - R
FURH ALY RAELIE SRR o OSBRI R cOrRs

of special interest for the pharmaceutical, chem ca
and cosnetic industries if obliged to test their
substances and products for toxic effects. New | ega
i nstructions demand repl acenent of previous ani nmal
tests by suitable in vitro test nmethods. Therefore,

Y Y | o " o o o L
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assays exenplarily described in the prior course of
the specification. The present invention additionally
wo eaohed@ net hod for screeni ng substances, WhPCIVEP2009/053399
nodul ate hair properties, conprising the steps of
providing a sanple of the delhovo papillae, hair
m crofollicles and/or skin equival ent according to the
andl Vet iedstteddfroindpgps kensiatipestt iallenglampyle hetetaaryl, cycloalkyl and
ortlons |ncubat|ng at | east .one rtion wt
elyhc achy §F buhish way cbe “&ﬁ‘%}’sﬁlﬁ’ﬁ%gﬁ' nﬁlbﬁt\igﬁ"a"l%e%r gngyor more
suﬁﬁﬁ%rﬁJODGrt'es in the portion with another portion
I'S not incubated with the substances. Briefly,
the inventive nmethod nmakes the identification and
anaIyS|s ubst ances ssi ble, which exert an
Inj gothpg nE‘@?‘?S’f?% S\T‘ﬁD @’Fﬁmf ﬁlenBﬁ’e?ﬁtsWﬁ%‘f%]r é@atfi? a?hg compound of
fmlrﬁ\}'lﬂg h@fich EhEcaAPRING of iinGlla $R3LERIRA Avdder shae ROis alkynyl or

onpri’'se a certain nunber of product subjects
allaxxgpmlhzglsr(ﬂ@hﬁsl nvention, is divided into nultiple
portions. At |east two subsets are provided; one is
used for screening while the other one serves as

InNeprtdd Gaddifknt & keadoatioynd b dorund ey inofudsey ﬂﬁmmouuds of
parts exceeds the nunber of control parts. Usua

fomme dndb apdle. jasprydingdo &Po@feﬁléal"tﬂéﬁ% Ri ¢ 1‘itPFP6¥Féﬂp #ich may be
L U o e
enbodlnent of the invention, the substances are

sel ected fromthe_ group of nuclelc Cld ncl.udi
it o ST Tp e compounas

Ies havi ng a
t(ﬁ:]‘]llrxecu}/ar %gflgchﬂ? %{m\;\}g?ﬁo Eﬂeaaﬁgléﬁ%i Da, and

pr ot ei ns, preferably ant i bodi es, cytokines and

l'i pocalins. subst ces are of.t.en avai.l abl.e
Ty BT prediot TR T B TR O S 2B Ly e compouncs
oﬁ&%ﬁyihd IB!"aﬁrpIcnRF‘Isddl@l'lﬁﬁie (RefekdbfPmethyt he sanpl e.

However, is al sopossible to investigate the
cooperat|ve ef fect of substances by i ncubating at

| east t bsta es Wi n_one Rpor, n f her,
Ingffier bifertpaeRenry M Fr SRl & e, B b g g gompouncs
ofABERING 92,0 dnbgc SRPRtIRAEES clyl hehich @tﬂ@lﬂid @fsupstaes or substituted by
depends on various paraneters, e.g.. the cell types q
orteher mwne istbsliteptsoelerbeds diom Brovupheellsisgpe i9fi Bydiogen. alkyl, alkenyl,
ol | ows uti ne procedures known to those skilled in
h@%%ma?iCﬁﬁhe identification of effective substances in
the neaning of the invention is indirectly perforned,
preferably by detern1n| t he expr SSIO atterns
InghnalliF PIOFRETedeqmbaiTBRY GTrlje CoTApRURd. domI  hafClugHhg the compounds
f i nonment and
0%5{@%?‘[%]2%5{?%1% eﬁg"“%{wg‘%‘?&ﬁgﬁfﬁ%? ét4hazl%kl)eg| nni ng of
t he experinent and the negatlve control . SU|tabIe

Ets are knﬁén to hﬁée sk|II i n hetaﬁt or ca e lat
b pelsger gmeadienkopRe cappgnd F itrfia “hieeReen. pygion relate
mica Bﬁﬁd%rbf'}‘ahfmhﬁlﬁ’&é&&dﬁ&% as a kit conprising the de

novo papillae, hair mcrofollicles, skin equivalent,
i mpl ant and/or transpl ant accordlng to the invention,

ar a r to per t he ln ti e

D2 1L g Ak BB P LU P LONRTCLY® TRLIRRe (1
d@%@@&hm@ir&ahﬁteapg@.s,etaxhﬁﬁpectIvel y. The klt of t he
invention may include an article that conprises

vaf(ﬂtaennmﬂsetthyddﬁ -oaidazalf Scrlawaelin-1 yBbuyErN«(b-mgthyltlen
St.ruc NaEQL wto practice the nmethods of the
O’flﬁ?}’é%?ff‘féﬂ X @an ?mrl'c?eher details, reference may be nade
to the foregoi ng observations on the treatnent nethod
as well as the screening nethod according to the
i nvention, which also apply accordingly to the kit of

the invention. In the scope of the present invention,
nethods for produ0|ng de novo paplllae and hai r

Y A | o " o o - o
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constant and hi gh nunbers of starting cells and carry
out controlled supply of nedia in a reproducible

wo amhbitos29shen usi ng t hree-di nensi onal cul t uri NBCT/AP2009/053399
non- adherent culture vessel s-1Xonpared to other 3D
culturing nmethods for general differentiation

3epp@yii AenhinsSeethyas Hnﬂrﬁﬂ&o'f@%]quﬁ%ﬁﬂﬂn@-yﬁlﬁﬂtﬂf}]ﬁrﬁm@'}~2t,§1§nl1ydro~
hangi ng drop nethod, the cells in the culturing system
IéW*IK%OFﬁWéa@Lon are not forced into cell-cel

N ke 2L BT 5o T BB A AN 2 -

opidppyrtdidin-Relaosnaeitzat es. The provi sion of the de novo
ir mcrofollicles_and_skin equivalents as

illae, h : | S € .
?-%ggr‘ﬂ ?(EﬁﬁﬂﬁwéFOp?#BaM@flr‘bwaww@ggll-rlé%umﬂézq[ﬁSrq}@ma@hlgﬂi-amme,
(1 ; SPEGL $e her llacti G of :
k(| SRR 2 ARy R AL o
oof hair. The present products of the invention afford

13l o B SR rndbim ot aDaptnotai) 2 Syt 1:
ﬁﬁﬁ@ﬂgﬁsggiﬁghﬁ}agﬁﬁhéhe isolated hair follicle. They

reduce e demand for hair follicles and are closer to
the in vivo situation than any prior art nodel. The

oppl ex_t.hree-di Lonal nodel s of the invention
o, BB e AT AT PR R WS e & SERpitmees thereof, or
cafsinftiosk Mhepgifcal conposition, resulting in a high

| evel of relevance of the information provided on the

ef fectiveness and conpatibility of active substances.

e i ' are.further . .

PR B AEHT By b8 ol K BRhBTh R ol swtivatie ety mountof
a cosipsyund ofivferment (iacldiingoforraild RY &b avdi lcplcEor@ing2fY the present
.tine. These features formthe basis for a reproducible
nyeRtiogin cemBnghemvith Adapmasesieclly aceaptpblegartiery el i abl e

and safe interaction with their matching effector

nol ecul es. Their use is a prom sing, novel approach
Theolerra "treompeduismdytaffentiof ambatapieas apasbng of tith c@efouaddufficient

[ di ate reductign of synptons, Th roduct s )
toa‘élg'd‘f‘ed & rfgerlaBeu_[t’l‘fee e ?ﬂc_?lo?rgp artvation t“gbﬁeR? of Ni§ JppY; ¢guse cytokine
indRiHoh Caitit@Nsr adtivith AndRe beRliral Qaﬁfitg!aﬁﬁ}{&me %Q?t:t amount of active

evel ophent o

cosnetic fields, Such as for the
cogrporad usedpinodl pbarmaceiticabcornprsitttinsefothe rigventioactillwery according to

i th a hbiolpgical effect on.the hajr .
ARG Mol L b 50 B S et et o i
cogip@Whd as NAEIT a8 the! Gtk € of ARl chiti@r lah& She Witk Sdtd MBI regimen, it is

performed in in vitro test systens _or screening
anfieipated dkat the parmpesjtignscfithe myeitidnowithednsain onffidient eftiecingredient

t i [ljcle cells wth in. vivo

oy TUERRETT BN pRl b bR Btk helkely Bamedo vere o
abost Dfmgfiar of thelcampbenkloithe fiteck.ar ge- scal e screeni ng

tests. Al of them can be enployed in screening

procedures suitable for high throughput to identify
AREHE ¥ SHPSHRNSE i a i1ions

for gr ovvtﬁ plgg%o%sg g"?&tér oﬁ’t ?y?%ﬁi %%’? [ a%ﬁ%gg f%hL{l}lZ{rﬂ,lge:?l’r%mrent‘MI
foirmulatoodisc clyngisc alredness t ointnats, S adissohnfoesumngng hemisdainsal patches,

The production pet hods as well as arising screening
t“W@?W%H%‘@%%Fﬁ@mf&WE ion can be performed in a sinple

and fast manner. In addition, the appropriate kit is

cost-efficiently produced. It is to be understood that
Thetdompondsned be ieention chi b pduitisterctias piar singlel therapeutic agent in a

t hods, products, kit. or uses descri|bed herein, as
treg A R Sty b drmigiseed GReqmbingtiongvigh Spe pepth or with other

understood that the term nology used herein is for the
pur pose of describing particular enbodi nrents only and
is not intended to limt the scope of the present
i nvention, which is only defined by the appended
clainms. As used herein, including the appended cl ai s,
singular fornms of words such as "a," "an," and "the"

1 Y T o
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The foll owm ng exanpl es are provi ded by way of

illustration and not by way of limtation. Wthin the
wezaupliese standard reagents and buffers that PCEEPIO®053399

fromcontaninating activities (whenever practical) are

used. FIGURES: Fig. 1 shows:1Ay Punch biopsy of a

donor skin taken froma lifting surgery. The dashed

ackiVd@aged] GAdIESInEhedditibddl ngntldaikeer Ofigdnte immune response modifiers,

der nosubcut aneous border for further hair follicle
anfivistlatanghiotipy, anhgheliligput at ed” and di ssected hair
follicle (highlighted box) is dissociated by a novel
techni que: The connected tissue sheath is pulled
Tidi jav@itioh Gadihermoverel didsetoiarmadeatidal cempdditiony wincla cpupese at least
separation of , the hair shaft wth outer and inner rpot .
ong e dith REPANRIGEYH BErEARPIAETEReyPERe G1IE RECBRIRAN he tnvention
%ﬂ% ! \d hiAnARd ﬁeﬂgﬁ&ké Y514 hisglgysheath on the
fo t é%ﬁ%é@ggﬁdéssect (leld c nnecptive tissae sheath with
its fibroblasts plus adjacent dermal papilla, which

can. accurately, bheen cut off (highlighted, box)., D) A
Priue ATk AP EPsEARS SOBYIET 85 PR iret Hissfflypunds and
pHEm AL GEMt ReRbt8RS FRiks ReRiding fd REOBLhAGkioh! Wbieh@referably, the

slightly Scratched and anchored dermal papilla,

phagaadentcal heimpasiioss| enprisgceng of afhroeampayngs tandrpharmaceutically
Cul t.ured dermal papil.la fibroblast of the 3rd passage

aCP‘?P‘%Hi%%’g%‘aC"gﬁ’l”ﬁﬁ?@ FBEHOF asks. G Dermal papilla
fibroblast formng dermal papilla-Iike condensates on

ultra lLow attachment 75cn®? fl|asks. H) l\/aglirﬂi fication of |
Ing pretieriarly Brsforresd embadimerial the mysnde ityhphamggeutisalompositions

i L1 t A i3

R A
pighaxeutidllyMecsagble huxilimii te arrow) with extracel | ul ar

matri x and surrounded keratinocytes, which have been

added to the ultra | ow attachnment plate formng a
Tl{@"l hhiRbd Ao RERRR8 G Bntdih " & 18500%¢ O6f ¥E compounds and

oFmatl on ofa foll'icular structures after 24h in ultra

pHaovatticdlyrrentptahié salfsece@jlingeotinl inveitienf(beraaaitenrefeed to as "the

1 k. dearl i sible i h i.on,of .
oo oo R Y gl SchS, £ SIS PR p ety 95 vt
mg%@éflgrgbi)gmmrgmf%.copy illustrating the intact dernal

papilla structure after 1 week of culture. E)
Neofol licles inserted in a skin equival ent show ng

defined hair follic | i ke structures. . hi gh] | .
Ap G itssaRly ofieebfb abfais Bl ofund{fpRhinl b8 Suitable for
rb}EIBtEﬂ t 2 rHARIEGE P pYatiosan Heaised. Bxiammles pidredfinclafle, but are not
pt. e ﬁoflmﬁi clel/skin egui valent. F _Furtaﬁlgr .culture_ of .
limited Qe 89lBeNts, CREPICMS, HiSRETSHES, SRS BefE sphfbdligers, gel formers, ointment
j . ancharage. of. the haphr.fol:lkcle q.:
oG AP SR GO, B Bt bl ® thickeners,
camipleRing dagesisn gliQiegratinyCagtars, Viedfdrs, operamatice spromoters, polymers,
different .than manmal i &g hair, folljcle durich
lubriegngs rating dgeys.opropelasfs SARIRLY AAMSHERY AgENtH s {Rgtants, colorants,
'éélFe%p' Wit NRRicul i e sl dsOBF 9ftyFX APFDPHSe to th
ﬂg??i 95%35‘7 u af%n%{tdr ia#spr%t el ncs J}’sﬁl?’?g%égegf bytyl% pofhiste to the
ddsbrbd fromytation andl thesteairedvooye eSadmihisthtidieare ubmlen added
to the ultra |l ow attachnent plate formng a early
mul ti-cellular condensate. B) Stage 2 : First signs of
Tﬁ@?hérﬁfa@ﬁkicﬁﬂ cOhpbQlibdsCirAbe ToinHAAtHd, efor alkh@ipleZ4htol @blets, coated
ultra low attachnent culture (Note the protuberance on
tablsps) (drhgeeal. t pillhe dadbets, scapgitesr écaptet)h gravebsapiomdarsarsgppositories,

SRR (Pl SRR aviar™ T etion PRURAI, creams,ltions, paste,

follicle-like sheath devel opnent. D) Stage 4: Wthin
the Neofolllicle a clearly visible formation of a
primtive hair shaft
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beconmes visible. Fig. 4 shows: Formation of functiona

neopapillae at two different tine points; A) after
wdaouigIcondensati on; and B) after 7 days of PCT/EP2009/053399

condensation; at day 7, the-aggregation of cells is

much nore dense and the formation of self derived

oil%%%ﬁ%r%;{f&l |§1ng FSgﬁch@( (DeCceIMBEcrtad ithdBpeubiXAYVRlemD). Additionally, the

tion and cul ture of human follicular
phBenaveitidah poinpesifisab| besrepar®PE) e gcbinesoad Jaliverssistems, systems

. Sheath Fi probl asts (.CTSE eratipnocyt . .
in i B e RS ey o g eaunied [ FEP ISR effatdi SR in which
th@hdtRe cBinpb@dis $68SIEd @pdymbifap. st Postopdpesiableqrolymers).

excess of lifting surgeries, received under required

regul ations. To isolate matrix KC and MC, CTSF and

fi I of . Ll La, ( T [ least
i, PPl B BT RnEbe, e (Y colBOud i east one
auRiMdrin g bé alanuflcesedin anagear kicvgetd gpemwbngkitledse)the art, e.g. by
were pull out wth forceps under a dissectiq% . lati
digpplsiing IBIFNE, | AR AN Hr2E55 PN, JG¥ISH IR SRy piEYne, encapsulating,

[ -at | fatal .g. Magerl et al., Methods Exp.
m%%ﬁ%%%bpgﬁ?ﬁﬁgﬁggggéﬁ%%OZ), pure fractions of the

desired cell popul ations, were obtai ned by

longjtudinally slicjing the connective tissue of the. .
Thgpgeleeisdr fogRiaig deBgule USHATR POI it 1Rteag Tt piffipterine the
pHafRadd@fiéal SBATPos@BN! TRe PRESIck@ical B8mpdshiG@NoDEhe invention can be
diametrically pulled over the hair matrix with forceps
adpomiatecs! biye ahypviitapleoxdutal fgoexaname, byt thet prad, sublingual, buccal,

._fLechni que. ells re aut.omat j co :

1“&%‘69“8?%9 H’%%‘é%m&ndl AP R | ° %%tlé%‘?"ﬁh u;{%i%%’éanﬁcl@ topical,

traRdertdE  defBbsaRapidttadcdsr, Welnkrag&itbial, hakdtras®@ial X  intracoronary,
containing KC and MC cells were clearly separated and

trangpretnal teytab@re'na@ml TQjFte, hwinhalgtggﬂ cb‘éqy_lynfgﬁg)neﬁagal administration is
Ijéﬁjgtes were separately cultured into 6-well cel
PIEGTEr e plates (2-4 in one well) by fixing themto the
culture plate with a needle. To enable a fast
out growt h, but keepi ng the capsul e norphal o and niche = .
TefetbheatatoRElsndttaaies), HElls asfenethnEPStRG ARG meaBtifie solutions,
iofid it j g &5 B TARRhis R, MRidakacular, said
e%@%%%é‘%%%ﬁ%%@ %ﬁz%cgtel%rdstmv\ir e subner geld W tnh DI\I}EI\/H-_u . S'ai
foprGilatiodd cavibieradaetad sphu eftsdnetfat exsambifle, sarapmricHoOS), an immediate

ntil gro of, fj brohl ast was, K observed after 1-2
e i SRR IIGHe s S FRaLst SHRe Eispcs gy & plopecd release
forRVdy L@tAneP fdl&ast UbtMr Saill I188ks £QY bABBRRE, WRekatiME, by coating
were further passaged to a 75 cnR culture flask. After )
tabletsc bjy nijviding- ieblefs nén sevepd soapert@enis rsepasplef tby layers disintegrating

thr 75 .cnR-fl asks ohtai ni. .5.- 2 m.l1i,0on E
undpt@firfene SBRdioBY (P Tl R i) o8 00 uPline HR3AVE Blapound to 2
bib@gradebR Mm@t e renoved fromthe remaining hair shaft

and the attached hair matrix by trypsinisation (0.05 %

trypsin and 0.53 nM EDTA) and were separated by

ifferential . &r | Nnj ' t i t :
5808, AR SRR ) P et s i
lidded-FadeolO Glyspkddrl 9 spliBGaftBus HAPBrsidnXAMRL miRed liquid/solid-gaseous

Formation of Neopapillae The optim zed count of
digpssion0 DPF were seeded into a 75cn®2 ul tra-|ow

attachment culture flask (Corning) containing DVEM+

and were allowed to formcell aggregates. After 48
Thoasrssok eegyi reggenhemdinmmead dlhessochgydedng devistsaqueh nhdry powder

ize of native human ir follicle dernal il .
inbiled ks B ged Htbred Qonerieiatern (PRSP iers. Depending on

ultra-low attachnent plate and a m xture of Lam nin

(final concentration 11.5 ng/m ), Fibronectin (final
concentration 10 ng/m ) and Col |l agen IV (fi nal

concentration 40 ng/m) is added to the wells. After

24-48 hours in culture, intrinsic ECM secretion and

the added proteins built a stable matrix envel op and

- o o Y —— M




10

15

20

25

30

ng/m) can alternatively been added to the nmedi um
These Neopapillae are ready to be inplanted into skin

WO 2009i1v829¢ 0 devel op hair inductive properties. PEXARLES3I399

3: Formation of Neofollicles 250.000 KC and MC (10: 1)
were added to the Neopapillaelinh ultra-low attachnent
culture flask (6 well, Corning) and DVEM+ Medi um was
tlehkinged the dogid ﬁ@ﬁhplﬁﬁ{datd BO Gllinehisiled NMieeRrdRWpHBucing device can
G bcop). After 1 week the covered hbopaplllae form
fuiﬂ fﬁ% RS @mponad &t fager i powdHes BolNGWT of & dtspetsmn The powder

| ab
) SR T B B s

filenisr Theoddlitidnenay cortainieadditiord 1rhé balvert afor Bear@ibadiReA more of the
t he generated ofollicle with a mxture of

@ coatln
f ’é"‘i%eﬁ? eSO R3PRA l)an% tRlutRgEry dovsguentdel susfactants, stabilizers,

: blklitféré QohiOW adihas gg;%%ﬁ'ﬁ e‘?§aft1v\\!’e§ %}%ngg %fh{jr fepsr iop mgay contain

further 2 days um eve
1rua@d1t1@xAM:thE (ﬁsper@mdbatexample;‘ osKion ot uﬁlﬂ&ﬂ&‘@lldmhgl auxiliaries:

s Juve l.e Hu For eski n. Fi br obI asts were
P’Hgglﬁ%‘{ §Ftﬁ@ts’pﬁ Bhrizers) 53 Hesc Prsetiss s evSHgs e Examples of
cattiers i41€d8, Al hie %8 limied 3 7sacdiBads, 3and 14l Eléﬁ@ %Bigése Examples of

DVEMF10% FCS. 250. 000 dermal fi brobl ast a SO
prepeianiier wclyded, bisutarg onet klimited btobl fastrehyderaarbons, e.g  1,1,1,2-

for h I reasons re mxed to a
tefts ‘El&%%tg%heag%‘ﬁu ?%ﬁ%%%ﬁt& %*OE%’@PFH“% and 2.0 % (v/V)
Aprotinin (20 ng/m) and 2.5 % (v/v) Thrombin 1.25
re added. This chilled solution was filled in

Un
The %ﬁ@\\ﬁg size & Flme@seha%elpe(sab@ imunboxzaaohdﬁ@m prsticle) iepreferably

18147 § 0O Gk 8
% enper at *}ﬁg%%ﬁ%@ I{Qg%% FSI %%?}]g%a ?F;} Trqt%’dlﬁ}cpélﬁncmar n
the oarlghefﬁoma toof par(dDﬁ@ianarrnéhaﬁﬂe@Byﬂ@eﬁd@@écﬁéﬁ? done

for 10 min at 370C. The conposed matri x was soaked

with DVEM+ nediumfor 48 h . Dernmal Keratinocytes were

Speefcadefftol- fu‘?ﬁhéih b 11i%ﬁ (ugag}r ; angg rﬁél&%@l@é‘ggmgnsécatmn include,

surgeries or fro for
buklard notAhladed 8. C&ehaﬁ%@o{ﬂsm&%) RoBudiskf, yfurmdlfaler@d Autohaler®,

ngrl fatty tissue and derm s were cut off an
Tyrhehgcsif vnﬁzeé%% gesyilerQui clige @, édthel@@nD@husC@ rmrahazer@ and
I: lutio RAA 4C. KC arvest,
MRS b TS AlhdoBalnihe Heviits any Ben e Mibmppacers or
exg&idersStd @i A& cKRBL-ON I\Qbﬁiﬁ'td?@p"\) @‘e% 4
?ollageﬁgl cogted cul ture flasdk Qﬁ&mgycne ﬁkg C#ﬁ%ogﬁﬁgungwng
inlgdatignatfigiendyedi um (G bco) was changed twice a week and
KC were passaged or harvested at 60-80 % confl uence.
KC (250.000) were added on top of the matrix and | et
ntdaﬁmﬁwpﬂfae afl@inidthtidQUEStablex hééﬁtlé:a@lfbﬁn %E df&)r example,
fee um

y changing the Defined Keratinocyte Ser um
Ollgt(gegt;soyrealﬁg latipes; Hﬂﬁ@i’nlﬁglsr pavhed whutidnsennesiohbesuspensions, oils,

b, lifted to th I d
s RAR B PRI BB PGt LE o U
lines (i.e. HaCat for KC and HS27 for fibroblasts)

were tested for_generating a simlar skin nodel as
For pateniprel madesee! administiatipe suel as, ot caampleointravenous, intraarterial,

L A LT T —

adﬁmnﬁn5preﬁﬂahnlgt scthcmﬁ; (Meofsahild sbleSomoTRIthiEE rbehﬁr%hk)sare used,

Tnot deg; %g, m nma jan hair follicles Neofollicles
P O s iSSP B VP SRS Lo n. KC
and MC obtained as outlined below Cell Culture Human
Foreski n Keratinocytes and Fi brobl asts: Human Foreskin
Fi brobl asts and Keratinocytes were isolated from
ci rcuncti si ons using previously described nethods (Toma
et al., StemCells 23, 727-37, 2005 , Barrandon and
Green, Proc Natl Acad Sci. 1985, 82:5390-4. ). Briefly
the underlying fatty tissue and derms were cut off
and the renalnlng epldern1s was dlgested overnlght in

o -~ o AN~ "
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culture flasks. All Keratinocytes were grown in

Col l agen | coated cell culture flasks and Defi ned
wdesoatiiszocyt e Serum Free Medi um (G bco). Medi uPCEB2009/053399

changed twi ce a week and the éer ati nocytes were

passaged or harvested at 60- é % confl uence.

Fi brobl asts were cultured in M+10%

In egnetad iriranasih AREIHEARR IORETARRIBYPEYS f’%if C§P‘i1?ﬂ§ tp pgapplied in drop
rﬁ?% ult Epi dermal Mel anocyt es
fo‘?ﬂ%%]ﬁgégré%i ?Jr;%l ﬁ?l\/ade) pceI | culture prgcedur es were

done according to the manufacturers prot ocol Briefly,
Iaoctes Grovvth ium. .
Fof J1aRYaH RSy CONE G5 i SPRLLE G0 SRy £y Bhd ointments are
ex?lln GHQoRNBItigner hal f of the VI al in a 37C water bath
Imnute. The cells were the resuspended in into
the T- 75 flask containing Melanocytes G owth nedium

The, T- | ask ace .C, 50
CE Phofirs N RRL RS R0 e R e e IOl & Bfninistered
sullY ey tHe Aoty thel A@iveedonfpowsd &s s lieutdnge stmhﬁf’y tfcheactwators of
cul ture reached 80% confluent. Resulting neofolljc

TIRe ldapitoub ¢ doss i thg, rmm@f o QP ¥ foAE0R mes FEfera 0.1 mg to

25 PPl UL A SR AR 6 me ot e

actitd Edrdpdund|per aﬁyezsqheﬁbfred Far st Bgeagd adtﬂbpﬁm}nt heh\ang a body weight of
(wi thout the additi on of gﬁﬁ%egous ext ta 1 b
7%& rinxthisriseRschdy 110:0% fpted (hddae Gysw 5o fample, on the
{%8 2GR E htt &éﬂmtl{ Alth, A%k and diet
P ggﬁ?g%hﬁgﬁ%ﬂ% g %Q&rﬁgﬁ\g{ﬁg ear y mul tll-gce ['ul ar ? 1
ofctbm d@j&attfeateé, inods end gigreegfaddminatratinge mate od gKengtion,rseverity of the
firs ns .of the formation of follicular
d‘%fla%t@tbl‘frt’?é'teldﬁn Idf‘f CIRPaachment cul ture can be
seen. The attached cells adhere to the Neopapilla and

adopt a flattened shape while a protuberance has been
Tl@uphmnelﬁmpl ofmpéritia ek s aadminiferest imppsiogiendrss| geriday or in

[ ] f
il s dod bRl dodel bise PR B chighe daB it of the
piRshalldisd %&nb@@ﬁ@ﬂ tdd &dn@ain, 2. & [fRRE DY1 \ihG td4E@0pN Hrtfersdly 0.1 mg

hai r shaft becones visible. EXAMPLE 5;: Gene exgress ?
to 2080 yreg, snase penfemablve §S touHAYR mermrast psefpiablval PPl B, of the active

cocﬁzﬂ%lglpgi rtl?e griéé nt%gf}%k#%?éeué@ﬁl 9(%6}?%:16&%&% g!ldp% to weekly,

man¥alyl dri fﬁv@hh‘@(ﬁ‘e Tbequzal ﬁ?dm@hsnatmn; efoDexamlc Bapisingae, iniplant, e.g. a
103 nonol ayer-cul t ur ed Der Papi | | a Fi.brobl asts
SubEUtRRRHE S e pEpcHlar PHRR Pty pf. wwﬂ%@gtl‘éﬁ cempggnd, g, farm of a
I 14
o5 SyBUREnSe , GRnRl ER0L Lo b ion AR L

cel | sarrpl es were Iysed usi ng Super Amp(tn) Lysis
Buf f er. Ie I

1 1.2 .3 :
TheoRPIRO! & @Vﬁf? P%V eenLF}é‘{Wbep 0 25y Hg*%é‘? Afperments
p%@@@&doﬁ‘dlﬁg% g das s&%ﬁﬁ"b%@ Fhe Qb PB@DCISQ)M]& pRRBtt invention
Biotec's procedure. Briefly, the anplification is
arbassefil a3 antiflaobal 2GR Herotasels tlﬂ@t e eRanges itg eBLR7 activation.
cDNA. nRNA was isol ated via magnetic bead technol ogy.
Amplified cDNA sanples were quantified using the
[Nk QaResint BB Hud BRY Rt 1itdiRA e EARer of the breast, bladder, bone, brain,
Technol ogi es) . Tabl e 3: Summary of cDNA yi el ds The
cqntmle@ﬂ meylpbf:rat herveNAYSigs colfuic Redpciing slands, Kgpphagys. 2odemetrium,
B| oa f ogi es). The
1%%(?51%11211 Ei %gﬁa’f@g%enll’ﬁ{r}l hﬂ-1 Q% een anal ysed
u5| ng a gel inmage and an el ect ropher ogram usi ng the
Agi |l ent 2100 Bi oanal yzer expert software. The average
| ength of the highly anplified cDNA products ranged
bet ween 200- 1, 000 bp.
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2. Hybridization of Agilent Wole Genone Aigo
M croarrays 250 ng of each of the cDNAs were used as
wo eomphias2es f or Cy3 | abel i ng which was perf or nedPCT/EP2009/053399
according to MItenyi Biotec.gyprotocol. The Cy3-
| abel ed cDNAs were hybridi zed overnight (17 hours,

R Al SO T AR i, retum, e, s

iittaéimm‘rmfd ¢idsuey ba‘s'lisl,ijztlamhdﬂ sk:h?rﬁiete% angimavall wiiabkl ehdfited cancers,
ridi sation edul e Fjn y, the mcroarrays were ]

r%ﬁ%‘é’ﬁ@ﬁ“@ﬁ%% f"ﬁ[}%&ﬁwéeag?m@r Ieehoman nee Hydglipydisease, chronic
ald ALt Y i€ OSiKABmI0 acike E}I&}}lﬁ?le{sﬂe %"E‘E{@% r@%ﬁns Slisgase, multiple

foll owed by a second was pre
nygforey apd7Tael bomplwminm; ngyelodghistt | gudoyhes aplaati neell neoplasia,
g_r% olla%}.in' Tl?f | ast washi nogf st was glgrfor med wi.th
PHERTBHPHY | PEIFYRCS o ClIErs3, S&‘H‘E‘Eﬂ% Péagy Site and AIDS  related
nhalipgdneeence signals of the hybridized Agil ent

M croarrays were detected using Agilent's M croarray
Scanner System (Agilent Technol ogies). 4. |Inage and

[ iient Feature Extraction Software |
T R MG e T i -
of mpigen tarlcesto attieatiaf dIVWAIRET chattRraRidaes HyeBEHoR limited to measurement

#nt ensi ties (including background subtraction),
of @ flerrease 4y Prifers onAWiasatie imercload {mirostpastil or complete regression),

j . t ' j of di.ff.erentia ene.
SRRl IREEE Rl SRRSO U0 L ERlBbe BT o bloo
inhrpatiye efl furtliengnérbaseRefSrinica 106 Gataliakipn GEHe QAREASE MR patient,

dat a n(gtJ /SIS s%/st em (Rosetta Bigsoftware). This
aS&%“F’E‘\Rﬁfr ‘{Yl?%%k& S OTSWR&2tE (prEkers selevanb tor-the Hisease, prolonged overall
eSSl BF lal hdidne g [ [ [ rofil e
’ inar atai g lexpfe?%. tkﬁ? téa(?rp ages p\?\%ﬁé&}o&%g eadp%\t/"lletnli’ prolonged
prog@ssiviefree uingvalaof ; empent] pevibsgedr disdesifgrat@divas of a patient,

. rol r S.).,.S | e eri ts (automated
N e 3 BB R BT ATERS B0 ST S cicas (v
extahiple, bliendtainti@Rl 18RI kX% RiaCRbGUL A Rd h?@ﬁtaﬁ%gﬁcﬁi, Bfered hemogram

sampl e signal intéensity through control” signa ’
weightdpss, ppundshealiggnfever)st s Singl e- experi ment raw dat a

list Single-experinent normalized data |ist Gene ratio

list / Pre-selected candidate gene list The output
Tikatempdundbewcdgilmgnto fRapest Bxddnaich 0Ly St Luseful as immune

I ncl udea,ﬁ[%en lists with the conplete raw data sets,
TeFRONEsT MREICE 1Hat enigpdiley tae impene tesnonsinea himsber of different ways,

DS R[Sl ' i L.ties. fromthe
resi ng?e- exp%rf?lr%g(r?%esﬂrr%\?[v% attogtdl%:‘gg%t& °§§§°F§F%m i zed by

dividing the intensity values by their nedian. These

nal nsities are joined to a comon

r.mal i.zed si in I

CYISHRE {76 Taidn BF anducsd it Amenistnd oot damgonsdst accpiling fo the
inven$ibn GRARAIN P Gclhde ReGdd | LNt ensi

val uesc,get .he.%‘seat ure %&%@%ﬁi%gﬁ %%Jﬁécﬁ% ta %Oésa (PKF-0) as
wali eh certeial inderteukinsh@i).t Bgtokirgnabhdset biosyithesiss nROSbS ii@uced by

sj.gmi ficant .above t background and a value = 0

cof Bl it R e N & B Bolint bl upt 12, and & variety of
otlser @RidkireaNAnRREVRh&MEERAC kgloRiRE inpltie [

Sof t war e allomg t he expO(tg%# a éene Wﬁggg&%gﬁ&éﬁﬁndtmnOICdl
erovthnmpking dheseommoandovsefio i tyit@amadnt of tummms afdvieh] discases.

changes, sequence descriptions, p-values, etc.,

refgrred to as gene ratio list (of all genes). For
In edditiph &t the "abillly ft@lifdieBaRE rodubtidN8F IGRRidAL iLQ Jo'n‘fptoﬁnds of the
. therefore indicates a 10-fold higher gene expression
nyeRtion attecs ot |aspestipal g ineate hamyaeresponsPuFart éxample, natural killer

candi date genes with a fold change >2 and p-val ue

<0.01 are summari zed in a pre-sel ected candi date gene

list. An extract of such a list conprising sone of the

differentially expressed genes is shown in table

5. Table 5: Level (Ratio) of defined genes neasured by

m croarray analysis within fibroblasts (nonol ayered,
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expression | evel observed in native dermal papilla
fibroblasts. Table 1: DVEM +- Dul becco's nodified Eagl e

wokavans296¢ Conposi ti on (G bco) Novel substit ut edPCT/EP2009/053399
i m dazoqui nolines Field of Inuention: The invention
relates to inidazoquinoline derivati ves and to

eut ey tio C ai ni . .
e g R T R ——
colapouds inves ales @cti®Ré whactsphhSds! whidkein' RERER Iates secretion of nitric

mgonlst/TLR7 activators. Background of invention:

fland; the predugsionref pddifggnat \wyiokines.y Fulyr s agmpoupdaenay cause
rent specificities
pgo?lggré%orl?{nggﬁ eﬁtgée)E q%aﬁﬁ,w)&%flﬁhgésﬁ pattern recognition
system which has evolved for defense against a

variety of infections (bacteria, virus, fungi).
Cﬂ%’?f’%ﬁ\é CBJthBFnVFEF@H Ay Rdsq Ba\@y%lbkﬁf% Oﬂéb%@%wd igingjne response.

F¥ bk eqass i r t
speC|H?ed |nﬁgﬁglcgﬁ%ﬁgt$ ?Q%%?? ﬁ%s xp?gééﬁgﬁnﬁﬂhmEISrwt
belwived teble TiRdireat dffesisered ueﬁs ot dirkyt indufctien @fith. cdBatittoldfies, but the

DpeoRoq i B BMPen e LAh i YRR SREoarindedpagiresty and the
pi®dGeticdbfepd Thﬁékﬂe@'tyﬁéei {82 QhtolinB3 14, 1185204 18- 1'3%9%:31%1&(:1 upon

at endosonal menbranes in’ specified i nmune cel
admipisgption ef the Icoawwmﬁt €liis gtivifoheins that ithiksgonpiunds are useﬁ.ll in the

oGRS LY el O T B D aion of
the lfmﬁaﬁq,ﬁiﬁ@@i‘s de_Ei-rE%Y [anded ofifige AGitityVett &gtaﬁyco?ﬁﬁlﬂhﬁs of Formula I to
randed RNA, and TLR3 is activated by doubl'e-strand 1&11

nﬁm thesb i igmane rospense he cospmiyls umpmtedrume uagbn uIsth@ treatment
oﬁﬁ%ﬁgltﬁﬁsﬁﬁgdﬁgtdsgd&ﬁ Fh 8\%@%@ ? anl“h% rt%ponS% such as atopic
diFeabds, ae.B; oatogmaﬂeﬁmmlﬁls( TdSBmad; saM@gy blaI]@r)ng rhinf®s; systemic lupus

gﬁ'dazo ui nol i ne i mi qui mod, I m quinod is so far the
er Flyafgﬁlgr &% e VassinG adiuyantTior C&&omeétatednamém@d @rsi Bogsibly as a
tréabBER f6fRect year

cl ear ancecof&gw élhtcsz?agﬁéqgasaq%ﬁné cﬁ%&%‘?ﬁ%&ms whi ch

is the nost frequent cancer worl dw de. Inqu|nDd

activates TLR7. The. functi onal, expressi of  TLR7
T bPAS PG abeiiked T ohéts PpBaov i Rake i wsefil n the
trdatifient lofl a RAABREH &P of %ncﬁﬁ’&%l BeRhugs Q?ﬁﬁé{r %Hltﬁl Hlitd @e production

cells, B-cells and probably eosino S are nown
oftryteléngsysich daSbSF NI'B%décg'opﬁN§ to5 . dadr ILS B ellhal coy@nsdss breopdticularly

usg ngri] ttﬁe %regtl en cotf i ‘8?;1\0 c%%?gggﬁg%@éénv'rwg THg eléxgtlug]:otr@tdgleatmg activity

sugmt’sl tﬁhﬁcéxﬁ{iouhﬂ@ of HeAIIBIHonOfre G3IGEM tr&%ﬁg%seases such as, but not
I nmunot her apy, however, experienced a |ong histor F

lmf‘%“-idi iQr gal 4lﬁﬁaﬁ@c@ﬁmdy@ageyltalt wmﬁg feompive Wandsyl datger Warts Hepatitis

B; c}?\ﬂﬁﬁﬁs Egﬁé&%ﬁ §H{I§er lé['g@@?gnc? ﬁl gvléla lgs;:c'glga?cp fgl(gslslfm}r-%gl CMV;

VZ)V TihR@=piidyelivl s hsopglagad rsuch | £ Qﬁi‘mé’@Vﬁitﬁ.@ﬂ'ﬁﬁhaf Oficoplasia; human
ncer, no or conblnatlon t herapi es, or as vaccine
pag fxires (HIY) andressesinied: heopisiosalenss] shiscasasceg. candida, aspergillus,
a I eq| fforts.usin
anﬂﬁyﬂﬂg§?gﬁlﬁ%%héﬂ%té%ﬁgggﬁs&%%gﬁ%né% ﬁ&m C@ic@ﬁﬂ%??%ﬁ%““'Cdi
leuklgmla(jfimosfs sremhinet, echal mﬂJmcm@ma,\/ﬁhﬁrﬁﬂud &lldaedi @3 th® Fihﬁelogenous
ia.spec ed i nMmune I1s (prinmarily dendrltlc cel
Wiy @B't’lp e myglugey %n?th RER- I“E@lgl(%ljs Iypphomna, Gutaneous T-cell
ly§ At @ﬁldanoﬂheﬁabﬁlc@[‘k‘j %?ég;t CVed{SQQEHEPe ég Sﬁl&gli%ocysns carnii
reover, not only one interferon I's I'ndu ?
crypigsherdipsia, nvstoplesiesisnt ixeplanodis akdypgeishiee, aifection,  and
not only type |I (al pha, beta), but also (indirectly)
type Il (gamma, NK cells). At least for |ocal
application, Aldara has delivered a remarkabl e
proof - of concept. This denpbnstrates that antigens are
rel eased by tunors, and that immune therapy can work
for cancer |nd|cat|ons in pr|n0|ple and even in

o, . .

e — o L o
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nost severe aspect of tunor devel opnment in patients,

| argely because tunors are detected too | ate when
woredagiesé s al ready has occurred. Established pOTEP2009/053399

therapies nostly include cytotoxic drugs with rather

narrow t herapeuti c wi ndows. Hence, for the treatnent

in earlier tunor stages, when the suppression of

JBhasiAs T stillo b ' t ' .
AR, ol PR R AR o PR nd; [ RERRd avium.
Addttiongl. diFdasesar tconditioonthef cantte treatadnsimgythé edmpaoundsiofi the invention

.particular, the tivation of toll-]ike receptor (TLR) i
R TP R S0 PRI iy Sr AL LHGmRBRRBAREH s fepidom multiple’ slerosis;
ORGREN'SdynbrdaRlo d@chQ%nllé; ‘B‘%w‘éﬁ@@se@ée, _'ﬂow%ﬁ@id ﬂ?g]gglls%d to enhance
agoni sts |ike the guanosine derivative Isatoribine or
opfiinuitg theirgliog pf wanidseinghdingtdbsanedwonndsur  mur i ne
Renca lung netastasis nodel. Al tested nol ecul es
virtuall'y conpletely suppressed the enmergence of |ung
ApBiréiagBs € i éMiod qRelviled Sfrbiollid ctlVitiss MR B6H #himal, especially
convingcing rational for clinical developnent of such
2 \FBiBEa] crefesgbly i s ermprising séministering tans plectivd amount of a

[ s TR N of, _systenmc a iegation of .
Cds%g%(ﬂ'&g r%fgg‘s lﬁg\s}é rtsé tahIé%{aéwér_l %@eﬁgjvﬁ'fﬁ"f’%g%gS Astoanpoypd will vary
adchelingitcaficegekodwie st dll drs bedis argedtabio &f & debd ¥Labout 100 ng/kg to

synt Besjgﬁ( i f cI;orrpar d to the nucleic acid type TLR9O
R P ST keaRer R Ry oAt (0 gigfeemip Pt (Xpmedie, more preferably about
1@@@&%%@&&%@5 3- 6, 573, 273 descri bes i m dazoqui noline

and tTetrahydro dazoqunol i ne conpounds that contain

urea, thiourea, acylurea, sulfonylurea or carbamate

S R T,
adnﬂhﬁ%ﬁg b Pfeb e ﬁﬁguﬂt%ﬁfra%ﬁﬁfo%@hﬁ?mw kd Plﬁt anim?i. An amount

conpounds that contain sul fonam de functionality a
effaglive topieent o ibiTheirsbimfrstionss ar aneait that wib eawssef relludion in one

[ n ulators,. 15 US- A-.2003/ 01 44283. and . .
o B GG daBeRidiens pevidh BR2atuHeT A diranggsions. viral load, rate of
vitiet prafliotidhObsid ded0ay RO ldbRPaeanBOoMMatel N6 PBERld.. The precise
am de functionality at the 1-position. The conpounds
amguat 3l avary agrordiag o faciersikpewnomrotialaxt s expected to be a dose as

: Cs.l i.m.d - nol K ne, pyridine
005 GRRSER R BB LT TG A s
abbupilsingkanpreferiblpxbew 10N gfkpspabb@ls Mg de

functionality. The conpounds are said to be useful as

i munonodul at ors. Summary of Invention: Small
ARBLEGH P . e : . 4. ari ne _
e iRl b Storasl ThARAATI AP ik 8L OfRgy o reducton
In TWRPr itdeh ohiig thp otietbey of thewe foeli dapiguhegiredise amount will vary
q deri%&t i v%s ?ﬁ%\ée f.avor abl e physi cochem cal and ]
R dgR SRS ™ g B S #5 But is gXpesied iadieya dessias indicated above with
respRvet HHRNadBvad: 88 Tq¢ ' 0 t

tlnjg acti va&tl ors for TL%{;ZQ%SQE Sl'e\é\ﬁf g‘ﬁbéﬂgi\g?i ﬁg@&b{? Mﬂ)q‘t 59 me/ke,
prefersblyagboyt FHumiglhesofabowhfi mghkg: (1) wherein: R, A and B

are as defined bel ow. The conpounds of formula |I are

useful as TLR7 activators. The invention further
Therceuipdesdsheb ety the hveaapesd bé Efb%aféﬁ,nfcﬁ“e:ihﬁgle?gs described as

ffective ampunt of conpound of fornula
fo fnd ccqrdingoigs ther follpwing specifing vontountss,obr, frartinulaly, in a

' ripti.on of .Figures: Figure 1
me{snﬁglrv\af? %ﬁe SP ?’ S’S’Ya@se%ﬁ#lgfreda{t}?en@lgwg’@ﬁwpﬁ i nduction

of TLR agonists in PCIR 1 cells. Expression of [|L8
MRNA was neasured with TagMan PCR after 16 hours
i ncubation of cells with H2006, LPS or Resi qui nod
al one and in conbination with cloroquine. Figure 2
shows the TLR agoni st screening cascade. Fi gure 3 shows
cyt oki ne mRNA i nduction in |iPBMC treated with 3-
{acetyl [ 4- (4-
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am no-2-ethyl - 1Him dazo [4, 5-c]quinolin-
1-yl)butyl]am no}-2, 5-anhydro- 1, 3, 4-trideoxypentitol
w@eooanmpd2e6 | 11, TLR ago 1). Figure 4 shows st udPE€BFERIDN053399

reference conpounds in the Renca |ung netastasis node

(Leja A, Hof mann HP, Maier T,od¥ache D, G ebe C

Fischer S, G nmich P, Sanders K, Cekeler V.

e r t. he )

AYhogh 3 el PAEDCs RS RS ERPAGRNE d uiibih R e meaning

af H&medgahoive tean bAhﬁitmaeﬂ bjﬁ%ﬁmng:’qmﬁomfairwﬁ{ nfiEs adi@, to afford its

007), TOG = 7- th xpguanosi ne; | MDZQ
ot é%{kvaa"? 251 PRl P Fojiringy rpated; Wi Rrosqopeg exyehloride in
pRAtRE Oy Fﬁdl(}ﬁﬂi‘}@)ﬁn‘i‘@aﬂ@e@ﬁ@ "t‘(‘j othid Qlen r8 %Qﬁﬁrﬁ 111315} AW Bormula 2.
starting day 1 or day 8 after’Renca
Cpnqpetmd oh formagpcar veaktyon Fhith (éehqnnmbiﬂyl()-&aﬂrlahw acid tert—butylester

rRl5E R o et ? PERh<S fhepdedied w3h wgmalzygopropionate in

pREdRE dfUMBlekehd dfRir€CdnBbubd esF 'f‘dnﬂHﬂ;F 54A@4 (e NGhidazo [4,5-c]
femal e Balb/c mce (n=5) were treated

qeigpldEs v atyldepbagdc janidi exthudy] epine Qfof@pmuhdés IQ Mééprotected to

. . o . o
e QPR age O L E0 nG M Lo B RSN, omv e gompound of

fmdlanDise!ﬁBts tregte® withcdustable hatthsgateRétbies tﬂ%lﬂ\@sdeszred compound
%% H&aed for expression analysis via qPCR. Data were
OniSH i’zed to vehicle control (mean set to 1).

Statistical evaluation was performed via Mann- Wit ney

test (see Figure 4B). Figure 5 shows studies simlar

to Figare 4, however perfapned with 3-{acetyl§d- (4-

amni -ethyl-ll—l-lmdmmﬂ)gumollnI- | ) RQut yb] am

nd >—anhydt-e-—sd, 3 i ddoxypentit ol ayo 1
agpheA 1 1) and N et hyl dazo

[45(:] qui nolin-1-yl) butyl] N-

(1,1-di oxi dot etrahydro- 3-1 thi enyl ) acetam de 8TLR ago

2, exanp)\e#%/,\n_,gd@ Renca | ung net ast asi s
etaf |l e

: Description of I nvgrmiensABREs been

f oun QatNQ;he |n1dazo ui nol es_defivatives, which are

delscrfi beg in greater talls b oﬁr are effective TLR7
6rs and have surprising .~ g#particularly

advant ggeous properties. In addltlo and based on the

foregO|ng, it has al so been found, that certaln

ph arm eutlcally accept Ivates salts, oxN
iZsyréereoi soners of theske il qU|noIes deriva

-oRk nat | ons—.t.her eo ave) surpri si-ng—ane>
ticularly advant age pro rties. The presen
venti gn provi des conpounds of formula I: (1) wherei
Ri is sekected fromthe group comsisting of: -H,
al kyl, al B%h’ aryl, al koxy, heWNerocyclyl and N—prs
hetegoaryl, erein aIkyI, qgkynyl, aryl, al koxy, 7
heter ocycl yl or heteroaryl nmay be optionally

Sc%lé&%t'tut ed by one or nore groups, which are, e.g.
cted fromthe group consisting of; -H -OH,
hal ogen, -CONR4)2 -N(R4) , -COC-10 alkyl, -COOC
1- 10 al kyl -N3, optionally substituted aryl
A% W"o@y’@ﬁ%‘m lem@@ aopIpouah of fermua i nelepeindénisl yCO-Rs and all

ot sGRbER Hal O 1H§an%go HPad Ia?)})\lfelj 92:%hé 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-
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-H, -G -10 alkyl, -G -!0 alkyl-aryl, aryl; Ais
C-C6 alkyl; Bis -N(R2)(R3); R2 is hydrogen or
WO (eo)1§28¢ R i s sel ected fromthe group consi st PODER{009/053399
al kyl, al kynyl, aryl, heteroeyclyl and heteroaryl,
each of which may be optionally substituted by one or

oﬂi@ﬁa&leﬁfzﬂiﬂl@s‘t}f ﬂg&ﬁmﬁﬁt 9am€corﬁptﬁmd$ﬁ Itaetigglofig ﬁﬁ@h%f‘ﬁt 8o amination
consi stin hal ogen,

usiggaqueceys %q )- anapqup 50111@@ o ahtain éhektiﬂslred ‘Nsﬂpcmfutilorﬁ rﬁa‘h'iujra L
substituted aryl, heterocyclyl, -CO aryl or
-CI)heterocycIyI; Ris selected fromthe group
consisting of: -H, alkyl, aI&enyI aryI het er oaryl ,n
cycl oal kyl \aRdg Neterocyclyl | kyI alkeny N
aryl, heterlQg >_tycloalkyl QL ARGt er cycIyI e
Tunsubst t i o substituked one Ofﬁﬁﬁf?"*
substituen ich are e.g. S&€lec{ed from group
consi sting of H, al kyl, al kenyl,hb/al koxy, hal ogen,

-OH -N3, trifhuronethyl, -alkyl-aryl, -Oalkyl-ary
-CO-aryl, ayt, hegerocyclyl, Imet’er\oaiyl / ‘““Rz
CI)heteroaryI _CO subst i t ut ed aryl , CI)substltuted

heteroaryl, 80O 0-alkyl, -CON & kyl, -CONaryl: or !

S@haumaceutically acceptable solvates, salts, N-oxides
or stereoisoners thereof, or conbinations thereof. As
used herein, the terns "al kyl", "al kenyl", "al kynyl"

A8BEbWi B ﬂéﬁ&fdn"scﬁ@hg C alch gﬂﬁlxd"&f* Henik fIbQI'rg‘eﬁlt R sgﬂydmgen and all
chai n and branched chai n groups ang

oliwresyntbpdﬂ lrveltlyd mzaning ys Hefhdderbpive, dahlbemtemdaleffy/\te&etmg compound

fi t s contain froml to 20 car

of BRI Tt GRS RS By Poro L puesSd A oI Agvhich s

then treate@ véel ROFhIoPABonFREEEA 6 Jidld AYRE LAY %eﬁvétwea&g Rfmula 11.
up to 10 carbon atons. Cyclic groups can be nonoc

CQJ‘PP‘ERﬂdy’ég/ &Wlaaﬁé iprthére ﬁa’dtey Shbwetecﬂ ro mnﬁn&tmnlﬁsmg rag.ammonia to

ot@@fgf’agg{?rﬁ% yc%g;glean ylwqx%y (%}f ’gﬁ%ﬁ ﬁ%ﬁqz%c copgitions to

olpain theoddsaed cctdme)ﬂnerdﬂfomhﬁa/f refers to a straight
chain or branched al kyl radical having 1 to 4 carbon
atons. Exanples include nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, secbutyl ter-butyl.

P

N

Substitute Ql | is as defln ~above. Further, the
tenn "al ky YL' ers to an ank p havi ng atN o N
7| east—# Qns and i d| g a_carbaop-ca \

Z S stltuted al k i’s as defined
above. Li kewi se)} "al kenyl " refers t}o an al kyl group

having at |eagt two carbon atons fand |nclud|ng a

car bon- car bop-Meyple bond. Furt %e““et@e term’ alkoxx,N‘tﬁb
refers to aW aIkyI group bei ng bonded via an oxyg oc
atom The tefgn "aryl" .as used hepein includes 12
carbocyclic aromatic rings or ring systens. Exanples

of aryl groups inglude phenyl, napkthyl, biphenyl,
fluorenyl and i In particular, the term™"aryl"
refers—to pheny pht hal ene. In a preferred

enbodi ment, ar S enyl . Substituted aryl is as
e term"heteroaryl™ includes aromatic

defi ned above.
rings or ring syste that contain at |east one ring

heteroatom (e.g. O_nN3, N). hi particular, exenplary
het er oar yl grouﬁ?'rﬁfrude furyl, thienyl, pyrrolyl,
pyrazol yl, irnidazelyl, triazolyl, tetrazolyl,
|soxazolyl oxazol yl, thiazolyl, isothiazolyl,

Scb%aaﬁhzolyl oxatriazolyl, thiadiazolyl, pyridyl,
pyridazi nyl, pyrimdinyl, benzofuranyl,
isobenzofuranyl, t hi onapht henyl, i sot hi onapht henyl,
i ndolyl, isoindolyl, indazolyl, benzisoxazolyl,
benzoxazol yl , benzthi azol yl, benzi sot hi azol yl ,
purinyl, benzopyranyl, quipolinyl, isoquinolinyl,
ci nnol i nyl, quinazolinyl, naphthyridinyl, and
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benzoxazi nyl, which in each case is unsubstituted or
may optionally be substituted in one or nore places.
wondmstiig2oé ed heteroaryl is substituted, e.g. bpCDREBR2009/053399
nore of hal ogen, hydroxyl, aryl, alkyl, aralkyl,
al koxy, carboxy, cyano, triflaoronmethyl, nitro, am no,
al kyl am no, di al kyl am no, or conbi nations thereof. As
used herein, the term"heterocyclyl" refers to
non-aromatic rings or nono- or bicyclic ring systens
Ittik Bpovem it thie pessbn skidled iothe art they, Hahere aset ©nufiBergf reactive centers on
preferably sel.ected from QO SOx or N, wherein x =0, 1 .
aéfﬂf@)g. 0 cdiaF RITRIEEy MRy BF JEfFSSaRde Glgsk one or thore reactive
catérs Rntgrily by Réte et d4nABMer tdMIRNPdaBYdn to proceed specifically
t hi onorphol i nyl", pi peridinyl, piperazinyl,
attthe desiried] d¢agiibn cémgrdazol i di nyl, tetrahydropyranyl,
azabi cycl ooct anyl, such as
| -azabicycl o[ 2. 2. 2] -octanyl, 1-oxo and
THE eorapduais advpeding i BB ReRWHoRbreGatAteP A MiriHdfi8 Ahann@Sknown per
wel | as_ benzocondensed forns and/ or n-oxides thereof,
seaite RY distilmerptE theesokyeat wngaest andueedstallizingythe pasidmeablajned from
[t ut i - r | aces. Substituted
= RO S Fubfeg il B B BT R Eiigb Grethods, such as
cdimino ghromanyaginydn a alivble sappart marrial kyl , al koxy,
carboxy, cyano, trifluoronethyl, nitro, am no,
al kyl am no, dial kyl am no, or conbi nations thereof. It
. o he i . \ .
S S UETT HRAREN: DEIoln (hY RsbBNEEN B FRURA, Bt be obtaincd by
dikmleng Hivolves camppadtin @wshiable téleent fferiknpleco@ese @lch as acetone,
C i.nations of preferred groups, descri bed
mﬁ@?f“ﬁ#@ﬁé‘v‘e@. orﬁﬂgﬁmﬁu&yﬁ@m%eym HeEpEbPe Jigth sther, tetprbydrofuran
orCFRRINE h1BERAEEH hP@oEQLEN S dh N G th{ABnd fl{t:?&ﬂﬁijeecgaésﬂé?r?gonn, or a low

. inorganic and organic acid addition salts an
mgleepab agight diphets alldohohlishclpharmetbend, ethbhgl acdwptatahel) which

' i ¢ .and ' | d ifiQn.salt. d |
AP BEING ey R SRR 2R B st
ackt ©e Hagdlcen ibROSHFIBYE] AN dal® HBSIALEioAC Hg’pe@ﬂﬂigt bPRyIRRer S mono- or

and salts with bases custonmarily used in pharnacy.
patyhesis) edd it hesedisaeriicemen andl dependipgueie, wiidt salt es ndesired, in an

L i . i . hydr obr omi,des,. phosphat .
e st Y IHEY G B PR R PROTRIRES) v
reprenipiiating predifithting ditixy henaslyént Fendeate or bWk YFRE@Ss the solvent.

iuﬁgaLicylates, mal eat es, | aurates, mal ates,
Salty phadncdcan hgconertesintonths fese cemppurdsavhiclasin turn, can be converted
infRt Q&5 Ah8Bis oh ' -
o 2 S BGES ol B, TP B s pgined, o
exefnpkabs provessiprixhsesinithe madefacthtihg e en falustriahkdagy] ciidbe converted
. Jithium sodi um Has ym cal cium al um num . )
Injo pliannacepticall taﬁﬁ‘?lﬁ‘#l e HiPERREsTee épw Hethg parson skilled in the art.
guanidiniumsalts. O these, sodium and ammoni umsalts
are preferred. The salts include water-insol uble and,
Theagompoundy bf) formataefl) solondihg ts die inverfioa martpotondsrtaf into their N-

A knvention_and.t he,salts thereof . contain, e.g. .
oS SRl TR e S e et it 1 Fisthanehon §1Bithe aid of
m-&hlovegekskybbiic 8ed iididhidomb@ase a8 RisohNRilldaVighd 98 is familiar

are, therefore, all solvates of the conpounds of
withythgueagtipn yongdidonsrer eatying euidhelfoxiddjidnat es are a

preferred exanple of said solvates. N-oxides of the

conmpounds according to the invention and the salts
Purddiaseeontesd uf® poanpefidiiers\Ge iRl dhndhothld a8eRald 9oRfing to the
. a substituent noiety is oxidized.In certain
INVERHEY; thatndre Preseat épdlivo (oTas oh sedr ateregisomersean heerbtdined, e.g. by

and the salts thereof may include stereoisoners. Each

of the stereogenic centers present in said

st ereoi somers nmay have the absolute configuration R or

the absolute configuration S (according to the rules

of Calm Ingold and Prelog). Al such stereoisoners

o " o, . —
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the geonetric isoner in which the carbon atons

connected by the double bond each have the two hi ghest
WO a00i1ng29gr oups on the same side of the doubl erdDEE2009/053399

The E isomer is the geonetric isomer in which the

carbon atons connected by theyyoubl e bond each have

the two hi ghest ranking groups on opposite sides of
R R %0 T FRE oL A WA B0pBRL Snd by splting up
eganyismalit amrédxhsiememmgmmephbthlm ircéyndiegiswi t hi n t he

scope of the invention. Furthernore, derivatives of

t he conpounds of forrmula (1) and the salts thereof
Eﬁﬁitﬁ)ﬁneﬁﬁ%ﬁ%y@é&&ﬁeﬁﬁhﬁxtﬁm{%%@ sblid uP'int® tB&bhre enantiomers and

thereof in a biological system (bioprecursors-or
ppeodiasigepmgrse byowmtlads bknavwre  ny epersoon skiflad din the art. Preferably,

bi ol ogi cal system s, manmal i norgans

AGAPREPRSTr POR R STBPIRE EOrHaY el it B Pariculyry,fractional
cig¥taizhion, C@“%&"oﬁr&%gréﬁl . (FRnEOTBeY Rbixfres @Elmﬂeaséda}at&f e.g. by
a salt thereof by a net abol i C process. According't
fwaoqhéﬁ@ﬁe@@erw% @i At awgliary agpterssplvingnthe mastmeomers obtained

op dég&%sy Su 1?16-48’ nginrh A§B11§Io%u§g a;r;s( agénl%/ for example, chiral

adigd camriad hsed ol bqim'itelteﬁmtimeie&tdaﬁgsl and Rhiral be(sé@):ad:@e used to separate
wherein R5.js alé ,.aryl, or heteroaré and R3 is

enapioReric, i Vid BYBRUAT, 6 dligstesrRmens gAliSs dwrtheimasnt Aigatereomeric

dérﬂfaﬁ%ét agh a‘gr(ﬁgﬁ&re&%eﬁ%ﬁ?f‘sn&ﬁtbe Fcl?'ﬁ-le@r %aﬁtfb\{ﬁmé % tures of
relates to a conpound or mul a

alcampo wn ceneitidroerinu s x tureas ofl etidnerkspdutively, \M;kegemhmR ackls or chiral

oI PR B TS T Bk deruS ok LUPI lopterfieiy Complexes
ot Qiz%téi‘@él:ﬁ@t‘rﬂ"dclé&ﬁraft&r THAyA Be Afsed CfdrNSthARANE enMMIEAT Ruixtures.

is -(CO-Rs;and Ris s€lected fromgroups conS|st|ng
Abema@\rq@r@nanmanymc nheuegsoznytie, sghy aipouedikgy Chisad cseparating columns in

R N RN —

sepagfien.r ed enbodi nent, the pr esent invention relates to
a conpound of formula lIc, which is a conpound of
formula | as defined above wherein Rl is al kynyl or

|k - er red enbodi .
Agfvhﬁh (,Igﬁ] &(l)%g%% Ibgfpe? orimi 1H|tfri1le(: E[tt’dlhe my%mg Wnﬁ%ted to the
pa?:fwtﬂm‘ramﬂoﬂlmmts tiéscebet] lh@em@l@!ﬁ(%bdérﬁl gil hQ»dﬁﬂi'tﬁtz@ﬁsﬁ&eéMd embodiments

i nvention, R3 is heterogyclyl, which may be .
the A B the birio Anc eowe oF the élaveﬁgz%ﬁ%deé"meaw&e appended claims.
substituents, as defined above. In another preferred
enbodi ment of the conpound of forrmula I, including the
Tlgo fploswinis emimpiﬁs filbstrateathel invanionl ia, gr&telr éetﬁil}(}ﬂlﬂmm}feﬁmctmg it.

f bI th I h f d enbodi t
< oA i B S B o oty

dd‘séﬁﬁ‘é‘d' @anllfbpr&pdr@(pgl dncanaB?oﬁsst}L kyl, nore preferably
met hyl . 1'n anot her preferred enbodlnent of the

compound of formula I, including the conpounds of
formula la, I.bh and Ic,. R3 is hetero cl
LR 39S gl 17 (SR R eprosen
prsféﬂeﬁ etnbedihensalekd ¥eftidm group consisting of:
hydr ogen, al kyl, al kenyl, halogen, or -OH [In another
preferred enbodi nent of the conmpound of formula I,
i ncluding the conpounds of fornmula la, Ib and Ic, Ais
C -4 alkyl, nore preferably C4 al kyl. Another
preferred enbodi nent of the conpounds according to the
present invention relates to conpounds of formula I
_ selected from N [4-(4-am no-2-ethyl-IHimdazo
[4,5-c] quinolin-1-yl) butyl]-N (1, 1-
di oxi dot etrahydro-3-tmn enyi) acetam de,
N-[4-(4-am no-2-ethyl -1 Himdazo[4,5-c]Jquinolin-l-yl)b
utyl]-N-(I-nethyl -1 oxidopi peridin- 4-yl)
acet am de, 3-{acetyl [ 4-(4-am no-2-ethyl-1Himdazo[ 4, 5-
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N-[ 4- (4- am no- 2- et hyl -
1H~i m dazo[ 4, 5-c] qui noi n-1-yl)butyl] -N-(
wa20menzsebe 2- met hyl - 1- oxi doryrrolidin-3 -yl)aeer/anode9s53399
2-ethyl -1 -[4-(tetrahydro-2H pyran-4-ylam no)butyl]-I
H-iini dazo[ 4, 5-c]gmolin-4-ame, 1-[4-(1-azabicyclo[?2
.2 .2]oct-3-ylam no)butyl] -2-ethyl-
i.m.dazo[ 4, 5-c] qui nol i n-4-anine or 1-{4-[(l
EJ"i—h’Rméxu do~3
, 4-di hydro-2H-tliiochronmen-4-yl)am no] butyl}-2-ethyl-
1H m dazo| 4. 5-c].quinolin-4-am ne_or pharmaceutically
Prenazation pid-Ch s lémldgléﬂi‘tsé-,c]wa&%&gibgu@in ormela 6
t hereof, or conbinations thereof. Pharnmaceutica
conpositions of the invention contain a
Stepel: 3p8iitd-quinloline#fdct i ve anount of a conpound of
formula | (including formula la, Ib and Ic) according
to the present invention in conbination with a
Api'ﬁﬂsftﬁi@Qﬂ‘ﬂd_iﬁ(ﬂid—él—oﬁgp %@? 3R IR fAIE 1810 wdd Bedt&] 1 125°C with stirring.
"therapeutically effective anmount” nmeans an anount o%
Nitrie agign{Foling) swks irddeshdropoviseduthe stirrddesodygeut while maintaining the

Bl BB Ao b o SRS 15 min
cadidd W ambieC térifpdriture tTe UgkctiohewaX aftfite@ Wit etiRbio] and solid was

active conpound used in_a pharnmaceutical conposition
cilecied by varsHm BHraeny Solig yaa veasher] pepcessivelic mothsetkarmnwater and

h [ gt u t ySi.C an

cthibolRERRg SHLow o 05 Alkes B flilg ORI R BligRR Hrom o
moftuiehe givapuied-narwdquihdined-ended dosing reginen, it is

antici pated that the conpositions of the invention

will contain sufficient active ingredient to provide a
Sggggdp&hﬂggq;nﬂggqggkaeto about 50 ng/ kg, preferably

about 10 ng/ kg to "about 5 ng/ kg, of the conpound to

the subject. Any of the conventional dosage fornms nay

be wused, such.as | ets, | ozenges, parenteral, .
PSP P SHEOAES (o o aheraday riomelis & Wil qdeed suspension of
conffolidl a¥fl PRGulat [ APSARITH sRALCHEN, NIEBRSHYEOSRmi i
iﬁgches and the |1 ke The?cgnpounds Of The T RVERLS e reaction
mpxgpe easaltiphen kaatadew 309G wish stingigefor B6rmire (hie ey sdlation was

r reginmen, qr_may .be adm,nistered i .

coBIstlef BB, i end pg Rl i R erdt Ritiie A sotid was collcoted
byefijeatisn arnddidddb n@oatldichlognalninghiesmeer agents, inmune

response nodifiers, antivirals, antibiotics, and the

like. The invention furthernore relates to

SOt S RE R 0L B RSBl
salts according to the invention together with at

| east ope,_pharpaceutically acceptabl e auxiliar
A SPEPRIIELP OTPHE SK hron ClAR 30S8e @ Griobioni oir¢-Ampiisrbuskd)-carbamic

C . .
e 2 L) ERCPRH St BN TR AL Rfpbon miure was
they eflexedbioy, 1 Strhim qridahemdiduttd edth veaempogirtdipitse oapReipseiuct, which
one oftéhefﬁ? ougys ang har maceu icg}ly accept abl e
was separatgd by, rHEort. afyrate iwin hygrex epsg}qtqogl}yagrnged to filtrate
an@ fpRécRlifad HACH®IMeciell byRAchi HHcARY addMBied to 'elFl tert-butyl {4-
har maceuti cal conpositions conprise a conpoundﬂo the
[(gmﬁﬁﬂwgghm&o@} aihing| betytnariamagnef formeleget her with at
| east one pharmaceutically acceptable auxiliary. The
phar maceuti cal conpositions can contain at |east one
of the conpounds and pharnaceutically acceptable salts
according to the invention (hereinafter referred to as
"the active conpound”) in a total amount of fromO.1
to 99.9 w% preferably 5 to 95 wt% nore preferably
20 to 80 Wt % As pharmaceutically acceptable
auxiliaries, any auxiliaries known to be suitable for
preparing pharmaceutical conpositions can be used.
Exanpl es thereof include, but are not Iimted to,

s r

o .
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bases, antioxidants, preservatives, stabilizers,

carriers, fillers, binders, thickeners, conplexing
w@g@atiss29€li sSi nt egrati ng agents, buffers, permerdT/@8P2009/053399

pronoters, polymers, lubricants, coating agents,

propel l ants, tonicity adjustiyg. agents, surfactants,

colorants, flavorings, sweeteners and dyes. In

SRR Sy e L 3 BB I T P

adm ni stration are used. The pharnaceutica

conposj tiQns can be fo nul r_ex a , 1nto
A SiPaRion o SRrBRRE T herad ad Srata 301 pay. SoheAlidum on carbon (2

%@f%‘#b @fd (r?a%ﬂés‘?ﬁrﬁ)sulpﬁﬁt%rli% |e§ﬁ(l a0ene %Ja§ h ?I‘b@@&ﬁé& 8F L 98 apparatus
utions sterile sol uations) sions
als3d pei | hyﬂsogemgas rf@ni Qrs dihe amltmgatea@rnm mpﬁm’eszsasoﬁhbls filtered and

ﬁglslsstévﬁﬁgon%ata@?r? 8E gds Fi%@sug% Sdeirleggcrhdt vﬁn&P ﬁlen purified by

sitioqrpelsedlian S;hfcﬁhﬁht@@aﬂ{}eﬁﬁéﬁﬁfdatért-bﬁtﬂ {4 [(Pe$AMuinolin- 4 yl) amino]
delivery systens, systems in which'the active conpo

bytyl }cghsimaes elforpwWed onal anti bodi es and systems in
whi ch the active conpound is coupled to polyners (e.gqg.
sol ubl e or bi odegradabl e polyners). The pharmaceutica
StepAYORit-botys [45(@¥pohiys-i Heintill 8zl S-vjapGasReeid) Bigljaarbamate
| east one auxiliary can be manufactured in a manner
known to a person skilled in the art, e.g. by
TQ' SSObothilttr  OF XF&QPOIQ{dan(% A, A gee% )ma{fl luene was added
| evi gating, enu yi ng, encapsulat rapplng or
meﬁoﬁhihopmlmglam @ceppasl refilidng @aemmuftmenmésaﬁeaeﬁ at 80-90°C for 5
alia,on th e . of adn1n|ster|ng t he

t
i BTk, A Y B8 PG, Snf® ok ACODPG 1 femove 0% of

ﬁ&ﬂ@
to ép g}adl % iz'jlegfiihzm?% a%aleaﬁoﬂfl gl\r(ﬁgﬁ)?'av?rz% a@@@%ﬁ:@ vﬁa‘i’é{] eﬁ]ﬁi%tr@cfu%gw%’ precipitated
a%w

¢ sedidavhiclwes dien separnted dyoasyun lﬁ:ﬂtrzzm;ntaadldaﬂed to afford tert-butyl

I r t an aneou
R oo 2 B GRSR Fon BT o A bl hoal
intrasternal, i ntracoronary, transurethral rectal or

3ﬂ£al route, by inhalation or by insufflation. Ora
Sfaﬂ Hs@reshylotH iimigazef[45ral quinkdint ByD butvad euningbl et s
(dragees), pills, cachets, capsules (caplets),
granul es, sol utions, ermul si ons and suspensi ons are,
Aesoutionudf {a@tzaﬁfm-mrdako MlFic)i Riidcint 0HL)-buby Padrbabiel &did tert-butyl
Sal? formnul ati ons can be adapted so as to represent,
oSt 0T dMPE @, ObiRinechitefteR Vf By mﬂu&?ﬁf@%@@d ates stistied 46 40°C for 4 hrs.
r s
Réﬂ%??% @X%?%Q%ﬁgléﬁ&?é%géqﬁ%m% RS 4 BREG WS oroform.
OfganimlayBaivchs fdoied®vermsvdben eliphitaend cdmentexedihder db&uced pressure to

oat i t ts, by divjding tablets into, severa
o S SE L et L Pel 2 bGP B g e
different conditions (e.g. pH conditions) or by
coupling the active conmpound to a bi odegradabl e
Exonpled:  NAWhasine?iedydH-imhakat[#,6rc] i quipoldd-dndpbutyl]-N- (1,1-
(ﬁn%§g4§% uaiqg_ﬁn aer osol dThe aerosol is a
Prgoteiabydrosddhenyactiagiide 3 5ol d- gaseous di spersi on
or a mxed |liquid/ solid-gaseous dispersion. The
aerosol may be generated by neans of aerosol - produci ng
Steerdi 565{4?@!'@?113& %ﬂﬂyﬂb@(}\déﬁ"ﬂ rfvdndins1-yDAvwty]] tetrahydrothiophen-3-
aﬂﬁhgssurlzed nmet ered dose inhalers (PMDs) and
nebul i zers. Dependi ng onthe kind of the active
conpound to be adm ni stered, the aerosol -producing
devi ce can contain the active conpound in formof a
powder, a solution or a dispersion. The powder may
contain, for exanple, one or nore of the follow ng
auxiliaries; carriers, stabilizers and fillers. The
solution may contain in addition to the solvent, for
exanpl e, one or nore of the follow ng auxiliaries:
propellants solublllzers (co solvents) surfactants,

N s e

I - s
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tetrafl uoroet hane and
1,1,1, 2,3, 3, 3-heptaf | uoropropane. The particle size of

wo b@vaes2ocol particles (solid, liquid or solidp¢T/gr2od9/053399
particles) is preferably | es3+han 100 mm nore
preferably it is in the range of from0.5 to 10 mm in

Topﬁgﬁsg&ﬂsh&f of m(i%yﬂﬂﬁ%z@f[tl Breg l&i\.l&ohﬁ- 16ylmim(yldii5xﬁe \obtaired in step
neas ' aser “di ffraction)

VIaaﬁds@iydmfm@g ofrasgadd@d/ peais agid elhemg?ndjéllwg@@lpg}ena -one (1.1 eq.).
Retsﬂpml &g g{;npgﬁ%\gésl Iﬁ'%?ljei;t?‘(r% &&mﬁ‘[ ﬁla %Bﬁ(%o%ﬁ)ﬁﬁde (2.2 eq.)
wa-thrdQéH‘ﬁJ Rdattion nﬁkﬁlﬁ&l@sl'e@ra(;ﬁe)nodﬁﬂ bhﬁadrﬂn(em)ltmg suspensmn was then
ciDetades p. Riackan e kiahoup ot sey it And SRSl aymess
Reg(?tlo%)s(%é% e?g}dg 'b!agﬁgi\ﬂsﬁlg a@ﬁr‘%?)lﬁa@%%@ ggﬂg!ru%rp)aﬁ@ a&Bh&ed with
chM@dedﬂﬁI Oghank ey vRSMIdKBd oyer dodium sqiplnmq: ayl q:qmiqamtmtq:cbwder reduced

efficienc In case,qQf topical ad nls
presgitea eYIy aﬁHﬁ@’e@PilgaIPfP%}%Wﬁ ]f’rgja g)ly gwgﬁpfgel column

’ | t[8S-c]06hiseliPOWEEEEy1)-(tetrahydro-
ohEhi ISy (RO @tﬂé‘%ﬂéféh%?%n@% e e and (e
tmpahmhbsnemnge transdernal t herapeutic systens). For

parenteral nodes of adm nistration such as, for
exanpl e, intravenous, intraarterial, intramuscul ar,
§,ﬁ@f-ut aneoug.| 4J ﬁ%ﬂﬁ@qmﬁﬁi@uﬁo[cusrﬁ]qamlmuoymhyqrm(tetrahydro-su
trast eraal mni'stration, preferably solutions
thiemyBacesamide e soI utions, isotonic solutions) are used.
They are preferably adni ni st er ed by injection or
i nfusi on techniques.In case of intranasa
T@Q FhRitieh o[ 4-QP-Etiydimedeas 4 6.c] spiraiia- 1ayi¢i—bat;dl]u¢tetmhsdrtoeth1ophen-3«
be applied in drop formare p referregforrgu gtlo nhvdride (1.5
yl):@mmeml diehlaipaethaneivas addeditrigttyl @BIGL 61f9-)agdpgenic anhydride (

gﬁed o Q@%penfc QLM er@teSioR ROl I(Ea@ﬁ’&{ ﬁuﬂﬁf‘e was then diluted with
Ied fornmulati ons. 8enera ly,
dlahazromﬁue ie0d| washep ositht smwddmm bg:athmnaﬂ@esqlutmn Qrganic layer

can be adm ni stered such that %cp)se of
‘if‘

e aFBa%YGecoélﬁ% ofedlted DG lbfitora N- 1+
ZTéﬁ%Zi Ol&-%ﬂnﬂ@é& 4C5Jl: 111@11{19 Hulyl}-Re (()t%&ﬁlﬁ,@lr&ﬁ -thie@yl) @edddmide.
ng, p efe .1'mg to ny,
preferably 0.5 ng to 1000 ng and nost preferably 1 ngy

s TR T S SRR B ST ao 145

I/ 1mxn-i§l)tﬁih§l]'&1@§lﬁﬁﬁ&e it is to be noted that the
se Is dependent, for exanple, on the specific

conmpound used, the species treated, age, body weight,

SRR ot 58 Bl LB QAR DgRREN o

th&%@ﬁstm gdctdriige dh S@dsefdrm Res hddalt sdciingerenzpic ac1d (4 eq.) and
conbi nati on. The pharnmaceutijcal conposition can

stiepdi Al Sudied iempaTavAgios Yows Reactpay THKIUEG WA ﬂ?e& diluted with
HHRAIRE Rna fu%'élileﬁix@grtﬁ Sturdteld %oéluﬁxoﬁfcﬁrbgﬁﬁte d3¥stioR SrPHi€layer was
0se uni e pharmaceuti cal conposition can

dsandar @0d1&m95uhﬂfat}ﬂarﬁi cﬁahcaurateni viffiedradgcedopressaratsl yield. sticky mass.

to 2000 ngy, .npo rabl .5 ta 1000 nost :
Pg%g«ptewamtlyenl ppgh g%@lsﬁxg ij¢a tgﬁ% :glgfninv&re- gﬁ&y to~ afford N-(1,1-
dig}gig%%glr 16-3- tﬁ][k‘lﬁyﬁh@r Lgﬂﬁ}qfﬂ 0R8ENOSitile Ja%-8e quinolin-1-yl)

0 wee y or even nore infrequent

batgihanetsmidat i on, for exanpl e by using an inplant, e.g.
a subcut aneous or intranuscular inplant, by using the
active conmpound in formof a sparingly soluble salt or
by using the active conpound coupled to a polyner. The
conmpounds of the invention have been shown to activate
TLR7 in experinents perforned according to the tests
set forth bel ow. The conpounds of the present

i nvention are useful as anticancer agents for cancers
that are respon3|ve to TLR7 actlvatlon IIIustratlve

o - s "

L - o Y I



10

15

20

30

retinonbl astoma and Wl ns tunor; |eukem a, |ynphona,
non- Hodgki ns di sease, chronic and acute nyel oid
wo eakaestv@, acute | ynphobl astic | eukem a, HodgRECTYEP2009/053399
di sease, multiple nyeloma and T-cell |ynphonma
nyel odyspl astic syndrone, plasgma cell neopl asi a,
par aneopl asti ¢ syndrones, cancers of unknown prinmary

Ci € Pref er
&!gomsppI ﬁ%@?d5§1 %gggﬁq&tﬁﬂgﬁ%o @hcgr§n8F3$h£kabH%’ -N- (1,1
dioxivestraleired3-thied) ﬂfetzﬁn@even cancer to activation of
TLR7 .can Pi]te(assessed b but not limted to

Theasilptiarent (ot-Dhoxpsisit 011.11'3%4&%* {hhepr Wi Nt Hc2-ethyl-5-oxy-
e 0

B 1000, RORR 1 REAAacn LGRS i pioten

sutipngk ciierido(c2 ruqr)afoillowed ibiy thrmmbbmmﬂx, hydubuibié Ebhmmehe resulting

lreE#[ther ncr ease tunor | oad, stabili, atlon of th

i RGBS PO HEBECe A BFTHERRFREPS TBRtire was than
dified %tﬂt&lldfﬂfdﬁ%ra%dr\%s%EQQﬁthf QburhiBe s%ﬁﬁ%@arb@ﬁa% 0518fh. Organic
overall survival of a patient, prolonged tine
lagierswas dripd @gﬂpresxghm S@fphatemldl @mt:entmetdl um@ededuced pressure to yield
£53019 Sur Vii.v at rolo
s REE SRR e rof Pl il e B e oo BYrGir iy afford the
titd cdmhfmn@f a patient, or nodul ation of t he
co-norbidity of the disease (for exanple, but not
limted to pain cachexi a, nobilization,

P8 P Tcalh 65, SoTRRL BIL AL O g8 YR, 1

J=f3r(ﬁ{;£n‘f 65(|m/ gzm?; ﬁn49(x?%H{ W 3ste aHb)e mgbm) 345, 28 lzrmum 62(q, 2H),2. 34(d
rs a can nodul
215 2Rnd D)1 e (en 26k Ern D rglon: 28hd gt hem

useful in the treatnent of a variety of disorders.

Cyt oki nes that may be i nduced by the adm nistration of
Exompenivd sveae gloe diapgreti dytfbibowing eridedure o€ peamapley. i ncl ude

interferon (I1FN) and/or tunor necrosis factor- a

(TNF-a) as well as certain interleukins (IL).
E ine [ . N (1o

e o FRam S MV i ] R 1) butyiln-
mpthyl-1-oxidopipenidiniyl) anefamider i ety of ot her cytoklnes

Anmong ot her effects, cytokines inhibit virus

production and tunor cell growth, making the conmpounds

TRl (300 INTHZIOTREL VBN (ph): t 910MEe, and iy sty @%5806619@& 1H,

In addition to the ab|I|t to i nduce the producti’on of

IS8idRP WEl), 1. ﬁ@(%o?f@@@r@és o?fH)r. HeS2(tn 2B 3.8M(taZilp . 4(ot, hidE), 3.2(m,

HBERTPLS 202 e P 2 hEFRRRET ) AP BT TRAG 3

effect that may be due to cytokine induction. The
ounds naé al so_activate nacrthages which in turn

onp A
EXATMG| adls o dciaeeyHi-(bmnine-2rethye] Bramidnzolhs o lquinolin-1-ylbutyl]
| ki nes. Further, the
adﬁhﬁgoun d9§1§§%§§h%&§kf %%gtlon and dlfferentlatlon
of B- Iynphocytes Conmpounds of the invention nay also

i a f a red ne response.

HL ST 200, iFle. ek i Srtiong Do Bodrd- By -adyia). 5.29(ed, 18,
J=Baugt)i=g t e O1 i

oot e ore e DL 368, B, &*f’%"éﬁ?ﬁ)héﬁg (hoRTE 7, 2.3 626,
19y # SRitnds), 303(q, 1248, 20k X8} Bd)i 2O5@i, AHHe M2 (B3 FEr. 8¢tyie) 1.70(m, 2H),
1;&? %% cytokine IFN-g is induced indirectly and the

' 8 tion of the T hel per type 2 (Th2) cytokines

IL-4, IL-5 and IL-13 are inhibited upon adm ni stration

of the conmpounds. This activity neans that the

conmpounds are useful in the treatnment of diseases

where up-regul ation of the Thl response and/or down

regul ation of the Th2 response is desired. In view of

the ability of certain conmpounds of Fornmula | to

inhibit the Th2 i mmune response, the conmpounds are

expected to be useful |n t he treatnent of condltlons

. e . - o o —l o~
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treatnment of a wide variety of conditions. Because of
their ability to induce the production of cytokines
wa e/ 1a:96 FN-a and/ or TNF-a, and IL- 12, the cpOpeRId$053399
are particularly useful in ti#8treatnent of vira
di seases and tunors. This i nmunonodul ati ng activity
Es#@pRsSt spv:hat Nqaqnmﬂmﬂa-zoéthghﬁ{lxﬂﬁ@mo[epﬂ-cmlﬁnymﬁﬁleqwayuwN-(l-
treating di seases such as ut not limted to, vir
bepzykagaethyhtogidopyriplidin-dtyDagetemide onmon wart s
plantar warts; Hepatitis B; Hepatitis C,  Herpes
Sinpl ex Type | and Type II; nolluscum contagi osum
}I{-INMRCMZI MWVIZ\CDCh) 6 @epn): lseu(cal 1He B8, @&I%OB:D@B 1861d, 1H, J=8.4Hz,
pithelial neoplasia; huma

B e BE0T P ook oS %Héo‘*ﬁ%p?fé)m?’a%ﬂtf%%ﬁ(t o),

e S a,21S P I s o t

EF aEs PN ATPRINE 21PSR0E, Ty 2 G FINP LT, 1.90m,
2Hht€9@mdﬁﬂ héﬁ@yﬂfbll | eukem a, Kap05| S sarconm,

renal cell carcinoma, squanous cell carcinoma,

nmyel ogenous | eukem a, nultiple nyel oma, nelanom,
Ef&é’;ﬁpi‘ebd@k' N3-S tHyY TPAQE&R alfy il B2ERHPr a4l dmibn ¥ FRAPIAH iR azo [4,5-

ot her cancers; para5|t|c di seases, e.gd. Pneunoctystis
clquinelin-4-amynet ospori di osi s, hi st opI asnosi s,

t oxopl asnosi s, trypanosone infection,

andl ei sl i mani asis; and bacteri al |nfect|ons e.g.,
Steglier c N-W(ﬁeth?ﬁﬂﬂ%ﬁﬂb@% 8ol T Y- lﬂ?l)bﬁ‘ﬂﬁﬂt‘éh@ﬁ?ﬂro-ZH-pyran-tl-

di seases or conditions that can be treated using t
a@Bigpounds of the invention include eczeny;

eosi nophilia; essential thronbocythaem a; |eprosy;

mul tiple sclerosis; Omen's syndrone; discoid | upus;
TBawanjensidh fag€2- eBQAI\&EIdedmp[uLSQS]I Qiinalfid] 40 mmm&mlﬁﬁ obtained
, Sti a e thieqealln of wounds, including . chro

ingaSEi g Of RLEBP g tratpeee fhip okt asided perticaesid Al 481 g tetrahydro-

ﬁ£11~a%bvpt1 H@sult&#ﬁ%a@ﬁbﬁ%1 nfe PEH &lik¥d afo@f@%m Sodium
referab fuman corfpri sing a n1n|ster|n

mceft@qthoncélydm 2. 20éq. hweoagiedrid resctifo mivfuee dnvdm jemed of 1 hrs and

reRULEF GHHIEER 1 G RHGD [ B aPagiin e o chgerhed with
mbQaRs aﬁldd&ﬁl%exﬁfat&p%mxﬁﬂg)s Takord ﬁnﬂ%‘s‘ﬂva@@mﬁﬁé&g}smg aq.sodium

preferably about 10 ng/kg to about 30 ng/kg, nore
h)fﬁir@ﬂéfr afkiuvorabmﬁmxtlﬂtw’gw chivrefoout Oﬁgmg:/ layer Whe dried over sodium

s bR B Rk P Bl B SR el LS R bipRuct was then
pi.&fﬂeﬂcbtyl s\ﬂ@caagﬁl) ¢Blun®f clto@epapAd tohffianaulaoleth@- 1 8midazo [4,5-c]
a

amount effective to treat or inhibit
qt\}ﬁifrl’él"l'ﬁfﬁfbé‘@}tl] whahyirerd Hapsart-antae. wi | | cause a
reduction in one or nore of the manifestations of
viral infection, such as viral |esions, viral |oad,
SteptlE toft-Matyh - m—aﬂigrl;llHamdﬁnﬁ[ct;mE]t @hnbﬁnASyi):aﬁgﬂﬁdrahydmzH-
untreated control animals. The precise anount will
PXFapy-Herdh Aty to factors known in the art but is

TESHBRE DL e Baplngheat e R P R
pymgl-f-gmniige abdluhlo&ﬁnetuadegwamchiké tadihyl ahiaot1.3CGqoolokgwed by di-ter-

bt Borie (55,647 P esalting respgh (e Wap PlrTe s ys at ambient

teﬂhﬁéﬁ’dﬁﬁé OR ehétidnU MRk tite Z&a®' thid). 5\)3@01%93’0 RbmPletdlY MBEd dlssolved in
foci. Again, the precise anount w |l vary according t

dlqﬂd@nocwﬁlahcmmhﬁﬁ withewater ansLiorghisic éaope stedried over wddus eulfate and
as indicated above with respect to the activation of
TLR7, or a dose of about 100 ng/ kg to about 50 ng/kg,
preferably about 10 ng/kg to about 5 ng/kg. The
conmpounds according to the invention can be prepared,
for exanple, as described as follows and according to
the followi ng specified reaction steps, or,
particularly, in a manner as described by way of
exanple in the follomnng exanples As shomn |n reactlon

o r [—.
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presence of toluene to afford conmpound of fornmula 5.
[4-(2-Ethyl-imdazo [4,5-c] quinolin-1-yl)

wWo baoosiig29€ar bami ¢ acid tert-butyl ester of forpol/aPH09/653399
then deprotected to afford 4-(2-Ethyl-imdazo [4, 5-c]
qui nolin-I-yl)-butylam ne of-Z%rnula 6. A conpound of
formula 6 is nmen treated with suitable heterocyclic

chRbRPRE] LAdGDleddedap@asitd s aﬁempféﬁ%t%f [4- @21 H-imBR%o [4,5-c]
Schene A As shown in reaction schene B, conpound JP
qyigelnrl 1y butwh tstehydr- A py@o4Ryigarhamatal | ot her synbol s
have the neani ng as defi ned above, can be obtai ned by
reacting conpound of formula 7 with suitable acid
SeptyIr i Wet-indtyf of4@-ahR-5-00de- BRiIMdAz6 I9BAIN qRinolin-1-yl) buty]]
conpqund_of forrmula 8 which is then treated wth
tefrabiydi0-dHepHaRAbYcaskamateo yiel d its Noxi de derivative
of formula 9. A conpound of formula 9 is further
subj ected to ani mation using aqueous (ag.) ammonia
Te alsolution of terobatal f#-Chahdesi-iailaee (WSehduiablifi-Qryibayl] tetrahydro-
5 chene, B shown i&.re ction %ﬁrgnecgﬂa conmpound of
SR 5 Y|CaragRE e ith CRlorQfoRY dY g@tfled - R PEPRRA01S phiflofdseq.) and
stiHMe af REIGRMeRpeARyd Cfdr N8 AP RYGerifrP hiRRrOREA BRY B¥futed with
reacting conpound of fornmula 7 mnth
clderofaem pugd Washtidcwithatirated sodibnabicarhonaiesolntionoDrganic layer was

formula 10 Lch is then treated w.th ) ,
e osf R ind dorosetaASais Heghedoppasure to vield sticky mass.
Prd@iidt Wads! then Pihrificd Wi @sifida gSIQBRA ehidnatddhdPphyao h¥okd tert-butyl [4-

then further subjected to animation using ag.anrnoni a
Crah¥preridod Hosrigeamd [4F-o oraninalint Rylphi butyl]s tetrehydro-2H-pyran-4-
ﬁ%ﬁbﬁﬁ& ected using acidic conditions to obtain the

esired conpound of formula I . 12 10 11 Scheme CIt is
known to the person skilled in the art that, if there

are_a nunber of reactive centers on a starting or

Stepd &y niat-hudylc didamino2rethylyl Bimidaze s 45yl t quinadiokl-yl) butyl]
tefla! 4l acil aﬁﬁﬂ ers tenporarily by protective
egrgﬂps0 |ﬂr% Fé’g?c#lg%% owEa reaction to proceed

specifically at the desired reaction center. The

T BRI § o <SG R BEkiogi-TBidgzo 3wl qraliigy) busyl
te@dHydFISH SRAMEM] daloMBEE HP cRABR 5,86 Wé? tLabld Jt&geté)éq ?ul’f'olnxlg chloride

resi due obtainéd froma suitable solvent or subjec
(1i2t eq.p f)lvavedf byt he.apwsmium rhydpxidef sabatidno Theeiehdtsg reietbn mixture

.col h h ] i t.abl
ey T DA C T —
so@iue Hidaftbriae tHQtibMY SRdnan I%@P eparPRl2liRed &¥%r anhydrous sodium
di ssolving the free conpound in a suitable sorven#
sulphate Byaeamcentept¢detiadrs redushd psesawrettorpaeld sticky solid, which was then

PRSP 05, SR RRY b BB B B Ao 2 ey
1 trhidazoet 6] duialne ayb o Vehaa e tiyrene oleshse, or

chl oroform or a | ow nol ecul ar wei ght” aliphatic
al cohol such as net hanol, ethanol or isopropanol)

1ch € A NS 4. freg-acid gr base. or t i.ch
SN2 EABYTA 00 p RSP A Yo o B nzora. s
qubsdim-é&amihe enpl oyed in salt preparation, depending on

whet her a nono- or pol ybasic acid or base is concerned

and depending on which salt is desired, in an

73R | tratdveninablenar rengadid f85A90uinat:

A O R L G P TB R g dToguinotin 1)) butyl
tetyabydiecd hipysnt-hrycarbamatepint atflungpcaiit lacid wansgekd @ntd0fO©rfor 4 hrs.

the salt or by _ evaporating the solvent. Salts abtajned
Repdfpro @ity ey Wi R A e Re SHBtirars GHiAGIeA WAk Shlorofor,

rum can be converted into salts. In this manner,

phar maceutical ly unacceptable salts, which can be

obt ai ned, for exanple, as process products in the

manuf acturing on an industrial scale, can be converted

i nto pharnmaceutically acceptable salts by processes

N a o o - o,
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The conpounds of formula (1) according to the

i nvention can be converted into their Noxides, for
wezaupieswi th the aid of hydrogen peroxi de i nPOEFEREN®DS53399

or wwth the aid of mchl oroperoxybenzoic acid in

di chl oromet hane. The person sigdled in the art is

famliar with the reaction conditions for carrying out :
Ok i Nu e Wt dra. ovP b E@du‘ﬂh%ﬁ%ﬁ &Hgat@&' fafider deduced pressure to

enanti oners of the conpounds ts according t

afford thewitdmedmappundat are present in the form of such

stereoi somers can be obtained, e.g. byasymretric

synthesis, by using cliiral starting conpounds in

'1s WMIRESOG MinAMBD N (ﬁtﬁﬁ)m(blplﬁnwﬁ H%Ev'?@(ﬂnﬁt) 7.6(dt, 1H, J=1.5

di asterioneric m xtures obtained in nt hesi's

S ARtk PED o B 1), Gr OBl At o3 26m2is 3slg, 2ED), 2.0(m,

11910 r.enenanti omers and pure di astereoners by

4ﬁgtﬁg%§4§2§nﬁgﬁgna person skilled in the art.

Preferably, diastereoneric m xtures are separated by
ta%llzatlon particular fractiona
ExailesTivieae Fls Pf%’ﬁreémafcfﬁ%%l@eaw e o4 S4B S ¢

m xtures can be separated, e.g. by formng

di astereoners with a chiral auxiliary agent, resolving
Eximaplei ¥k tlejdedrmmbiayolog2i2e2] @nd-ylsming) hatyihe-athyl- Bli-imidazo [4,5-

UX|Ilary aaent, As chiral auxiliary agents, for

ol AumalmsA-90H¢ 5| aci ds can be used to separate

enantlonerlc bases and chiral bases can be used to

se arate enantioneric acids via formation of

61080viEzi Me©ah)tds(ppmjir&. Oidd nidi, =8 ditkr3 .t o6 HddpelH,d=1.2 & 8.4 Hz),

S L ST F oL S e

1K0 3 Ring W), |3:1¢m mw ee(@fzmca%n pAS Peg, \3@1){1 7@2'8@19) 1.5(t, 3H),

chiral acids or chiral alcohols, respective

1.4 24, bé&nhﬂé?y agents. Additionally, dlastereonerlc
conpl exes or diastereoneric clathrates may be used for
separating enantioneric mxtures. Alternatively,

Exmqﬂtal OITEY | I:-{dln[mLLEI&ﬁmﬁﬂm,athﬂhﬁcﬁloLZHithUﬁidiﬂeeryl)@huno]butyl}—z-
separating colums in chromatography. Another suitable

ety Hdmidizoldacl qinelin-dramine enant i oners is the
enzymatic separation. As will be appreciated by
persons skilled in the art, the invention is not

'H iNWRe (B000 MHe, péQId ) Wl Qpipne)‘lﬁ)@(dt nEht $*=&i€lsz)rl“h8©tdt IH, =15 &

6 ARGkt ERAT, Dbl  hS s gkt f?ﬁ{%, 3R SB 26D, 397

1H)he A0NKENH 0B, oeﬁge rzeﬁl Ry 34! eﬁ%@@ﬁvenfl £og(dT™ H)Trle69(1n 2H),

|'i owi ng éxa Iustrate t
1ﬁ%hé§® mnthout restrlctlng it. Further conpounds
Ex%‘r:ﬁ: r% e& the .nvention, of which the preparation

hd ﬁVFGPtP ”ﬂéscrlbed can be prepared in an
analogous way. The conpounds whi ch are nentioned in
t he exanples and the salts thereof represent preferred
Cellniss apwpnrsng s bumanicayesn cplb hne@iﬁ@ Bsor IRmegnal BMiChfragfons to test

lin-1-yl)~butylam ne of
coﬁtgé&q@%ﬂcgt 9@1‘8@4%%&5{ 0 ine-4-ol A mxture of
qU|noI|n 4-0l ( 1 eq.) in proplonic acid was heated to

g %&th stirring. Nitric acid (2.2 eq.) was added
SPB?I B LRy ae” wes phashieday @ddn@mclttmonemnawhnch.ahmgtes signaling

thibBg1 ERBsbinaN %ﬁé‘&lﬁt Yhe L ns?%%hé 95 %h t&??q 1%%%%151'8% %R erferone-

stfrred at 125C for ¢ooled 1

linkeshgyeeldteiFR 0 biteeband datédomssayein ik 3 84t-wdll Wrtriat.et hanol and
solid was collected by vacuumfiltration. Solid was
washed successively with ethanol, water and et hanol.
Resulting yellow solid was heated in refluxing ethano
and filtered fromhot m xture to give pure
3-nitro-quinoline-4-ol. Step-1I
4- Chl oro- 3-ni tro-qui nol i ne Phosphorus oxychloride (1.2
eq. ) was added sIomAy to mell stlrred suspenS|on of

Y r I .
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by filtration and dried to afford
4-chloro-3-nitro-quinoline. Step-111: tert-butyl

w@ d00p(188206 t r oqui nol i n-4-yl) am no] butyl} car bPOBER2089/053399
conmpound of forrmula 2 ( 1 eq.) was added to a solution
of (4-Am no~butyl)-carbamc -adid tert-butylester (1.2
eq.) and triethyl amne (1.5 eq.) in ethanol. Reaction

TIR YN £ eMR8ssian ARl u %%Affd?){ P&R aml[}]m@ﬁd then dil uted
with water to precipitate inmpure product, which was

TEBpartatlER 2o )f TLES at T8R4 Bat LLAT €Y, d‘rﬁa@émunThljfarFo‘quMB - TLRY
+§rgrl %g?@was added to filtrate and precipitated solid
ected by vacuumfiltration and dried to yield
tert-butyl {4- [(3-nitroquinolin-4-yl) am' no] butyl}
carbamate of formula 3.Step-1V: tert-buty

Treatmqm-ofnihisoerl] Aaeiwiths THR ageristolelfesemapl gcomm*wdwdfé% ATLR4 ago),

rBRRREAbq SRRYAS, A0SR TERY DL Sl BNEY Bat f, hong cytokine

mlma{m exaiwmus UAlpb a¢spohde tetljwjf I-&Dﬁtﬁ@stmaedly{wog"enmaedgo), 40-fold
r appar at E)S at 50 of hydrogen gas f

indpeonTHdPIOGATIe i1 1852 (TR HQheigig-dimenagg, |198-rf@1é induction
d(féﬂérﬁ@ﬁ feg@ncentrated at reduced pressure to

Og@e d cr udeﬁg\g?égl which then purified by silica gel

col unmm chr omat ography to afford tert- butyl

R e B g Yy oo o bpnob el SO e elease of
TH-70 Sm@] 1181 eiirbs 1 | ﬁarﬁ’éﬂlé‘ﬂ Janaam@@ fidéht apz%eélﬁtlb@éﬁs of IL6,
of conpound of fornula in toluene was ad

1412p&Q/nY0 and KdPr opi onat e (2 eq ) and resulting reactl on
m xture was heated at 80-90sC for 5 hrs. Reaction
m xture was then cool ed and sol vent was evaporated to

The BRpMi0%a0TLRO| 4@MELRI Qbath! @R8N th EREHELMRE) FAnXbé!lcBmpletely
was added ice-water and product was precipitated as

blgpiradeby dhe addiior 9T whtoredrane, selpelk at kdowy 9 alisturh the endosomal pH

glf [agl-e %t;ﬁ{e chq{;ﬁ %L?{nkz a%io%[b?,{ ]g%::? néﬁfrl{lrﬁ%cl%%&lig ) ) but yl ]

carbamate of fornula 5. Step-VI: 4-(2-ethy -IHimdazo
4,5-c] quinolin-1-yl) butan-1-am ne A saolution of
6‘401{112311 (mpppq ag}ﬁ’ Tgpl@.t é&creemng cascade in a high- or medium-throughput
fohnobiRmiaYd i carbam c acid tert-butyl ester
Og\fﬂ formu ng lg %&Eg in step Vin trifluroacetic acid
was stirred at 400C for 4 hrs. Reaction m'xture vvas

the ournz? on ice-water m xtur nd ex ctegw\é\n
e @r%sgm énv]eggy%ur awagest&atga B induction at the
mR‘PUPP?ﬁﬁr%te%ﬂﬁ:vEl@ n?l?er@(ﬁrﬁf)&gldk' iRy eﬂﬁ%&fﬁ%@&&ﬁﬁé{ ra%s atyﬁ’gF; gure 3).

affo ethyl- [ H1mdazo gul no
but an- 1- am ne of forrrula 6. Exanple |
4- (A-am no- 2-et h H i m dazo [ 4, 5-c] qumollnlyl)
E%Wé‘le]ﬁﬁ-" v(‘leiﬁ Pdiéﬁ Whgiot et r ahydro- 3-t hi enyl ) acet ami de
Step-1: N [4-(2-ethyl-1Himdazo [4,5-c]
qui nol in-1- yI but EL t et rahydr ot hi ophen-3- amnc. To a
Ingthe rﬁ@lﬂ@vlaa, igs W3 hwfetemmczxnpqwdsauqi compounds according to the
I |ned n I
1n%ﬂtf&91 a'r@si Vyullr Pgntlf{&g{éh%g} ﬂg aegaes 3s1s 1l eé ai d ﬁgge% ma%%}a A, Hofmann

HBj Maiérou“humpdslenf)s Grede (4, mselcbr)s Baﬁmkﬁdhng Seaddrs ®) Gekeler V.
m xture was stirred for 10 m n.

Metasiaeie b 8 81oRgAP laéne(yzca@cerqceaﬂsmghwa@ of Bal/aanicers strongly
r

sy S & PoR s Bl R 35 DL, Elbcr Res 2007
t hen quenched wi th nmethanol and concentrated to
dryness. Reaction m xture was basified using ag.sodi um
hydr oxi de sol ution and extracted with chl oroform
Organi c layer was dried over sodium sul phate and
concentrated under reduced pressure to yield sticky
solid. Product was then purified by silica gel columm
chromat ography to afford [4-(2-Ethyl-imdazo [4, 5-c]
qui nolin-I-yl)-butyl]-(tetrahydrothi ophen-
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eq.) and stirred at anbient tenperature for 4 hrs.
Reaction m xture was then diluted wth dichl oronet hane
wapahomaebed with saturated sodi um bi car bonat e BOI/EP20097053399
Organic layer was dried over-3odi um sul phate and
concentrated under reduced pressure to afford N [4-
Figdreeti Aydnd #Bi smibd/aﬂlesreblﬁtﬁoﬂ}efék‘dhcfwb(blﬁpd\m)dls )(TER@V&S] whtl as TLR7
(tetrahydro 3-thien acetami de. Step-I111:
agmlspa, hich @ etthegny S30% pliggyFdeotides; TOG = 7 thia-8-oxoguanosine;
dazo [4,5- C ui nolin-1-yl
NG Tridkeads ﬁ&%ﬁézdeé‘%% tron ot n "
[ 4- (2 Ethyl 4m dazo [ 4, 5-c]

gja;q?ﬁ% agcgﬂi"# %@%r Cr%‘lf’}?l gl; ﬁé)et 2t dr(g%(gél orllnggc_utwe days starting day 1

o5 ziﬁla?@ieﬁ@i‘i@éz:hﬁﬁdr%eﬁ‘}nﬁ&ﬂn nPec‘ﬁ"vbf elqleaé @f@'v@é?é applied in

tenperature for hrs. Reacti on xtur was - t
ZQ%IHH(hdhwotlgomidamdemnm SvdNagk bre thdwiateld. Sabgs a‘bedexmsed 25 days

o R <SP p e it RS R A Bafe Bk Mg e were treated

foPT 85 gekseciitivey d8Yd 8t ifdivatéRSFhe PSODIGE WRS hﬂﬁ{éd in 20% PEG,
purlf ed using silica gel colum chromato

olegonueleptidep 1in |68 xIN ek Sir dayydirod- tre@‘-‘mtmt,ehybbg s collected via orbital
pl%{l ( %I]l(? t bfe% ) %v o%( | dglstlacrL \/g rﬁﬁgc?l.lze(l)lﬂ;"lm%ﬁ)l\ \%é r}gcl’lated ]’foy e)xpressmn

m{a@s{s%l&rqm 23:&& dere |r;b|rrhmz@@1@ vieHick- €dnt@Ui(ieAd Betl toyl)) Statistical
bufyl] - (1, 1- di axi dotetrahydro-3-thi enﬁl ) acetam de

evphlafo mam)?réwrwrl via Mpop; Vhigney dest &3eF féguge #8) anbda*
6*-t hi ophen-3-yl)-N [4-(2-ethyl-5-0oxyimdazo [4,5-c]
quinolin-I-yl)-butyl] -acetam de in chloroform was

U ndkd ¢lek :’,mﬂteatumdn&ms ak fleseyibed hﬁmifdlethé BMOEgG a9 réfe@rehaeehpounds, 3-

R e e éu?ﬁq;a%h%ehﬁéfg%@”oﬁ 3 nhyciro-

1 QWQﬁHécgﬂ%ent AEHTIFO @é&”lxkﬁiﬁplﬁqﬁ) taﬂc?g\! d@hﬁnﬁnw‘?t Lthyl-1H-imidazo

| or of rm and washed with saturate
[4tﬁ claqiborlat- &-yHobuiyli] 0. (10-giaridotetralrgiroBethiedyl) edetmmide (TLR ago 2,

PR TTER B Shh o BRGEioftriing oo e Rimre oxamined in th

Rétek IdripQfetasthdidmaititll ca gel col um Chr omat ography to
afford the title conpound. 1H NWVR (300 MHz CDC 3) d

(ppm): 8.29(dd, IH, J=S ,4&=3.0OHz), 8.21(dd, IH,

3-JiintiFy oSy frindhe B eadnat S bhafiitbas-anhydro-
124ﬁﬁﬂe0xls'b‘éntlf<ﬁ (IKISR 230l 1, &a&gﬂmm?@embn%ms Htohg 78finetastatic

ég? Exanpl es 2-4 were al so prepared bdy
eff Wsmvwaﬂvse@amteecléﬁrw@@meelungs Hieamshert freatmnt (d1 - 4) (Figure
)[4 (4-am no-2-ethyl-1Himdazo [4,5-c] quinolin-I-yl)
butyl]-N- (1- methyl -1 -oxi dopi peridin-4-yl) acetam de
1H NWVR (300 MHz CDCI 3) d (ppm: 8.24(dd, IH,
J=8.4&J=3. 0Hz), 8.19(dd, IH J=S.4&)=3.0Hz), 7.60(m
2H)3 5.60(s, 2H), 4.52(t 3 2H), 3.75(t, 2H), 3.4(m
IH, 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 Exanple H:
3-{acetyl [4-(4-amino-2-ethyl- IHiniid
azo[4,5-clquinolin | -yl)butyl]

am no}- 2, 5-anhydro-1, 3, 4-tri deoxypentitol 'H NVR (300
MHz CDCl 3) d (ppm):8.35(dd, IHL J=8.4&J=3. OHz)3
8.29(dd, IH J=8.4&)-3.0Hz), 7.63(m5 2H), 5.56(s,
2H), 4.50(t, 2H), 4.42(m IH, 3.70(t, 2H),3.62(m IH)
5 3.35(t, 2H), 3.12(q 3 2H), 2. 15(s, 3H), 2.05(nB

2H), 1.92(d, 3H),1.8(t, 2H 1.70(m 2H), 1.51(t,

3H) Exanpl e 1V:

N-[ 4- (4-am no-2-ethyl -1 Him dazo[ 4, 5-c] qui nol i
p-1-yl)butyl]-N (Il benzyl -

2-met hyl - I - oxi dopyrrolidm 3-yl)acetam de 1H NVR (300
Mz CDCA 3) d (ppm: 8.31(dd, IH, J-8.4&1J=3.0Hz),

8 15(dd IH J 8 4Hz J 3. OHz) 7. 62(111 2H) 7 55(m

— =N s ~ @ ——a =
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qui nolin-4-am pe Step-|:
N-[4-(2-ethyl-IHimdazo[4,5-c]quinolin-1-yl)butylltet

wo addis29@H- pyran-4- aniine To a suspensi on of PAdF/ER2009/053399

-ethyl- IHimdazo [4,5-c] quinolin-1-yl) butan-1
-am ne obtained in step VI of3zexanple | in tetrahydrof
iran was added acetic acid ( 1 eg.) and
tetrahydropyran- 4-one (1.1 eq.). Resulting reaction
m xture was stirred for 10 mn. Sodium
triacetoxyborohydride (2.2 eq.) was added to reaction
Chiimkure over a period of 1 hrs and resulting
suspensi on was then stirred for 4-5 hrs. Reaction was
t hen quenched with nethanol and concentrated to
1.dr yoesspolfagih @it ure was basified using ag. sodi um
hydrOX|de solution and extracted with chl oroform
Organic layer was dried over sodi um sul phate and
ated under reduced pressure to yield sticky
Ar'oduct was then purified by silica gel colum
chr omat egr ap to afford N [4-(2-ethyl-IHimdazo

[ 4, 5- g no:}m_%ﬂyl) butyl] tetrahydro-2H pyran-4-

am ne Il t-butyl [4-(2-ethyl-]IHimdazo
[4, in-1-yl) butyl] tetrahydro-2Hpyran-
4-y pamat € To a solution of N

2thyl Adimidazo [4,5-c] quinolin-1-yl) butyl]
t et rahydr o- 2HpB an- 4-ami ne i n di chl oronet hane was
added triethyl amne (1.5 eq.) followed by
di {Derbutyl - dicarbonate (1.5 eq.) and resulting
rea tion mxture was stirred for 4 hrs at ambient
fAfure. Reaction nmixture was then evaporated
cormI@éaéafe@mnqh@gﬁw%&mﬁmg'o@h' oromet hane, washed
wat er and organic | ayer "was dried over sodi um
s uI f at el aallgd orlbsmtly ayle dilmnﬂéretarwub/é dnphatesand t o

SLT gg?l ert F%I‘k)ﬁm%}mng/? aryl, alkoxy, rﬁ]et%%zc(})lclgfl ’05r_ ﬁéteroaryi may be

tetr ahMﬂﬂ"stt?th'teﬁ)bﬁ‘ @mssﬁmfécp@y R G iRore Shitlents:
tert - but 4-(2-ethyl -5-oxido-I Himdazo [4,5-c]
qu.%tﬂqmgaalgyl) but yl ]
t ety ahy ﬁigaff-pyran 4-yl| carbamate To a sol ution of
tert bu (2~ethyl -1 Him dazo [4, 5-c]
qumaaianlﬁyD)Rputyl] t et rahydr o-
2H— yran 4-y| carbamate in chloroforn1mas added

1} et wieomitee gorp consisigeyland stirred at anbi ent

tenper e was then
di | ut eg&g\{ glr]fg’ﬁﬂl’ %?@fl%}% nf(:]ﬁ \?\hlgcglﬁégécf)é\%\ﬁ’h sat ur at ed
s odl u m:tmhcﬁ mkhmiaﬂney bolindubstitute@og autisttutalier omas miiére 8dbstituents.

24#3 te and concentrated under reduced

é%? é% @PPERV“EQ§§° ‘Product was then

purlfl [ 0

B or d-reein ”ﬂké“y'l £ Bl SRR AER) REERRYYS

[ 4, 5- c}‘-fh@f@lrhelkw d E}‘,dyj ik, i ie}erbaaryisahycdcaikﬁl—bxphetamcgkelyl may be
ylcarbana

[ 4- (4- AW h%”%teét"ﬁg%‘ﬂbs ‘ﬁt?‘f;ﬁyd%{’fdy I P18 SEOptifGtSol i n- 1- yI )

buby bﬂaartrﬁtcmi&my ace%ﬁragw @mva«ﬂesyhaqar RABER FOt@eStHirs Abreof, or
of tert-butyl [4-(2-ethyl-5-0oxido-|IHimdazo [4, 5-c]
qupwabmﬁtl@sthre%t yl]

t et rahydr o- 2H pyr an-4-yl carbamate i n chl or of or m was

added p-toluene sulfonyl chloride (1.2 eq.) foll owed

2.by dtheanmpoundrohfdraxd Deccoaling tooflaiml Dewhasi Ri ﬁ,gselected from the

reaction nmixture was stirred at room tenperature
overﬁfﬁ‘@’rﬂomﬁa‘élz&?ﬁ Bkylnilieni.arvabetomanb symoakkyk and h@tﬁ@@yclyi
sodi um bi carbonate solution. Organic | ayer separated,
dried over anhydrous sodi um sul phate and concentrat ed
under reduced pressure to yield sticky solid, which

was then purified using silica gel colum

chromat ography to afford tert-butyl

[4 (4 an1no 2 ethyIIFL |n1dazo [4 5 c] qU|noI|n 1 yl)

. .



t et rahydr o- 2H pyran-4-yl carbarnate in trifluroacetic

acid was stirred at 400C for 4 hrs. Reaction m xture
woetiine2pe poured on i ce-water m xture and extrBCI/EH2009/053399

with chloroform Organic | ayer was dried over sodi um

sul phate and concentrated undger- deduced pressure to

afford the title conpound. 1H NVR (300 MHz5MeCD) d

( ppr@acﬁ o (‘dlli—llgl thay E?%ﬂbﬁéiﬁﬁ&ﬁ&ﬂtﬁb&"@uwg bH (k. o(rI Idore Hﬁubsﬂtuents

3 4(smlecga1d) froig, g@m copisting. af{ ril, dleyl, aﬁcegﬂmalkzprqy hajomlm-OH -Nj,

| es~ 63,7 were sSQ,prepared
f ol It uacén%ﬁ% agléﬁrg)%lf %)?g%-lag/l &%}Qgﬂ,pzrrgp%fatemcy&yl heteroaryl, -
| ~[ 4 Othebetadtiyl; yOI®sfbitiduel] apt -COyligtinned heteroaryl, -CO-O-alkyl, -
butyl]-2-ethyl-1Himdazo [4,5- cj quinolin-4-am ne 1H
5 NVR € db}a%& -CEBEYd (ppn): 8.01(d, IH, J=8.4Hz),

7.67(dd, IH J=1.2 & 8.4 Hz), 7.4(dt, IH J=1.5 &
7.8Hz), 7.33(dt, IH, J=I. 2 & 7.5Hz), 4.5 (m 2H),

3. 4 2The c@hipound. A formblk)], acSord{n® to IcH)im Bod pwhéthn, R SisGelgcted from

1. 4@}5@%@01@%{&3&’5 é‘(qrp) al@% %%p}%ﬁterocyclyi ancl_?leteroaryl
| - {éach(df \J«hlgﬁ %kqﬁ %tl_iénglw%ﬁ?%%g ﬂehbx%ctﬂr I?H%rbuﬁstﬂl%lﬁ%hlch are

utyl} m-dazo ui no -4~am ne
10 1H Mﬁte(da‘@@nwhlz EFOIKIpm)ISIﬂH(gmﬂT’)H 80H, dhalogbi;, EﬁBNQIHz);) ~N(R4)z, -CO-

7 Gt anyit-co2p-c.50 g1 S8) oduchdhs subdiiuids bed fbtesayeiyl and -

3 9@0*- aryl,H), 3.70(m IH), 3.02(q, 2H), 2.71(m 3H),
2.50(m ékb 1.99(m 2H) 1.69(m 2H), 1.48(t, 3H)
Exaffhﬂr@n/sach Ra lwndreaerpieofly Isclngted G theagrons saysistingi ofy -H, -Ci.i0
ﬂ§ ﬁﬁi % ge (PCIR-1) or human PBMC

frac R 85%3 unds for activating TLR7 are

15 establlshed Specificity for TLR7 and 9 was checked by
addlng chlorqu|ne whi ch abrogates signaling through

enddséraiporndrat foypalafqeromingte eayof glany t-8dwherein Rs is substituted

pod- Bl b S Bl A SE SRR THAIF oSl ising of: -1, -

exmlé,ssalogen RCRCI-RD,, (-Taqhan-SPCR -aaly s atky], TIIRD-O:€;.5 alkyl, -Nj,

TLR2 (+). +,. TLR4 ++, TLR5 TLR6 ++, TLR7_ ++,
TL &@tl-gngkb@gbﬁtwedmﬁq @temcydﬁ\fle&dré‘ﬁil agft -GPrihstesqyplyli ne
20 with TLR agoni st reference conpounds LPS (TLR4 ago),
resi qui nod (i m dazoqui noline) and H2006 (CpG
5.0l iTherosipentd diefprmekdlatcardingtte amgofoytdiolsi e wiltidAn R, is hydrogen.
i nduction. Also response to poly I-C doubl e-stranded
RNA (TLR 3 ago); 40-fold induction of IP-10 after 15h)
6.an thmbﬁpguﬁd-gle?f%@iﬁ‘ EhQoRtiA By lairh®9-4] %@mm
i nduction of IP-10 after 15h) is detecte
i nduds H{6W)dbt andvas confirnmed by paraIIeI Lun1nex
y.Si strong rel.ease | P: 10
5 oy dos naeRel oS O, RS ey Bl ioplion and
| ehelefocy f:l_%/l ,Léach | df1wRAA/ BdP banthstbstiBted BE sebdinakd ﬂb@r Medor more
TLR7 and TLR9 (both expressed in endosones) can
corp Sé‘lmiqﬂiﬁ bl ocked by the addition of chloroqui ne
which is known to disturb the endosomal pH gradient.
In contrast TLR4 signaling by LPS is not affected
7.( FiThe canpodiboftformelatl acanndiapto hor ofalailn® 1-4 and 6, wherein
ag ni.st-screenjng cascade in a high- or
30 ihelkKRE 05 RGEYs®mat is summarized in Figure 2.
Comgqg @g)q( the present invention are tested for
specifie cytoklne i nduction at the nmRNA or protein
| evel s. The Conpounds show efficacy in the cellul ar

S S SR B Pl

and conpounds according to the
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i nvention are shown in the Renca |ung netastasis nodel

as described in Leja A Hofrnann HP, Maier T, Drache
wdo00enet2e6 C, Fischer S, G mmich P, Sanders K, PCGEER1089/053399

V. Metastasis of nurine Renca kidney cancer cells to

the lungs of Balb/c mce is -sfsr-ongly suppressed by

TLRO or TLR7 agonists. Abstract 3552, Proc Am Cancer

ReR 4% h&@REyéll H%&cﬂﬁn%%edﬁlsﬁgﬁ%ﬂe@eorr §ftifutedby one or more

ref erence conpoun S as TLR7 agoni st g

whisghstdnente ivtiehr a&\/@@emblyomlgmmdtcmmtgrdlqs -cOMDGing of: -H, alkyl,

uan | MDZQ - i m dazoqui noline
deraﬁkfi‘&?’f\l}og( GSZ?E{* cular, female Balb/c mce (n-10)
were treated for 4 consecutive days starting day 1 or

day 8 after Renca LacZ tunor cell injection,
9.r esihecrompenpd of el gcogediag dp pmf @ﬁ claime (398, PEErein Rs is selected

ol i ucleot [ 9% Na L.C d. ngs, wer e
excfgoglgd g]g gldo %Baf trd %1?515? for g};:el 10“’?1 EtE%ygmﬁtlgél e%?f} uPlé’endmyl
4A)tetrdﬁyﬂtdﬁﬁfanylf eyl dedife)| Et’/tl@hj?drﬁpyrélﬂbﬂﬂmdﬂﬂfz@biby@@d(ﬁﬁyl each of
for 4 cons%cutwe days as indicated. The SMOLs were

appY ey bo gokiprdy SBP%“@‘HE@EY@%@ PIJBETC FHOEPS9%s Nadl . At

day 4 of treatnent, blood was collected via orbital

pl exus and spl eens were excised. Subsequently, nmRNA
1(asThesolgbedd bHforexpr Easbringioainysing of ickigPCR, wWhatdn R, is alkyl,
wer e p%galdléed to vehicle control (nean set to 1).

St AHTEEPIAT " Eval uati on was performed via Mann- Wit ney

test (see Figure 4B). Under the sane conditions as

descri bed above for the SMOLs as reference conpounds,

113- Thesempbjuad ¢#foamiiad- a@eq_:;dhu)glte lany one of claims 1-10, wherein Rs is alkyl,

]Jquinolin-lI -yl)butyl]amno
}- i)r%tdrgﬁﬁ{;&?tg lCl 3,4-trideoxypentitol (TLR ago 1,
exarrpl e Il1) and N- [4-(4-arnino~2-ethyl-lHimdazo
-c] quinolin-1-yl) butyl]-N
UEI The@P@ﬁ’Pmﬁ@tql%thrl@C]@Hﬁﬁlvéﬂshl)s acet ani de (TLR ago
2, \exanpl LR th nds . ac ng
ChaB AUBHErblb-SeB9R tEle, L PTRE RO AD "o N- 1
netd&sdicaﬁétsahlyﬁﬂﬁ$-ih1&1yliz@dé&&mﬂé4 (4-ami no- 2- et hyl -1
H i mdazo [4, 5-c] quinoli
-yl b‘hﬁ‘krw}lm%éwlzlg laﬁqlazaFbS-C]ﬂuswhntlryldi@wl;lrﬁ)\éhlrm&yi 1-
(T e ) denonstrates a strong
anh%- eé{hgtf%(gﬁ?éf %né{déwl th virtually conplete
cl éafaaetgééi{éﬂ atriiso-Ratigd- 1 &f-tneida w4 5@ duihdlzat yBbhity(]dino }-2,5-

4 A d of f la I:
] @'lglé’fcﬁ ?#‘g@?&%@@lf r o::no{rﬁgugr oSp cgggrsfll ng ((Jf X
- H; L g hat 1 B e .
N-fd- Wﬁmm% i%ﬂh&MH 1%&&20[@5 E&ﬁgﬁo’hﬁgr gpﬂ’%ﬁ})élf @églyf?é}gyl 2-methyl

het eroaryl, wheréin al kyl,
hetleqwhdmﬁ Ml%a@tamady, may be unsubstituted or

st rmres tituents; .A.js G- e
SRR Poogy e spbiE el sbidepgfh s guinotin4-
gr @ﬂﬁhdlonSI sting of: alkyl, aI kynyl , aryl,
het er ocycl yl and heteroar yI each of which may be
unddBd{ fazahiextlelR. 2pett 3-viatéep)bytyleetbyl- Hbrimidazo[4,5-c]quinolin-4-
sulgﬁltllﬁt&ent s. Ris selected fromthe group consisting
al kyl, al kenyl, aryl, heteroaryl, cycloal kyl,
and- {hle[t(E,rIQEoﬁciHo'B 4- &yh@(ﬂreLm alidsetroma- Kﬁmﬂmncqwﬂyl} -2-ethyl-1H-
heteroaryls cycl oal kyl or heterocyclyl
un&neEsltrdauiselindtratine ut ed by one or m)re
substituents; or pharnmaceutically acceptabl e sol vates,
salts, N-oxi des or stereoi somers ther eof, or
conbphm'triaomsicaﬂhp ae@btabl solugese sHiRPMNAskidds dratdrediorhers thereof, or

accor tqto clatlml, wherein Ris selected fromthe
com ma ons there
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group consisting of alkyl, alkenyl, aryl, heteroaryl,
cycl oal kyl, and heterocyclyl, each of which nay be
woineahsepdé ut ed or substituted by one or nore PCT/EP2009/053399
substituents selected fromgroup consisting of: -H,
al kyl, al kenyl, al koxy, hal ogwn, -OH -N3
trifiuronmethyl, -alkyl-aryl, -Oalkyl-aryl, -COaryl,
aryl, heterocyclyl, heteroaryl, - CO heteroaryl,
-CO substituted aryl, -CO substituted heteroaryl,
13.C@\ epmbpayld, asclab@elllirabriyydne of €M aity 12 £ usThea nedijvemant.
of formula | according to claim1 or 2, wherein Ris
selected fromthe group consisting of alkyl, alkynyl,
1aryA coﬁbk@i@’acchﬁﬁ@g aexsl o clang 1het Br Rand useeiﬁ%aﬁﬁent of diseases
whi ch may tionally substituted by one or nore
sub%ﬁtﬂi‘ﬂtﬁl‘jém gLBvEIaQ‘hVEéHOG sel ected fromthe group
consisting of: -H -OH halogen, -CONR- )2, -N(R4) ,
-COg -[ Oalkyl, -COOG-!'0 alkyl, -N3, optionally
1% ubstdotnpoend alr:@drdmlgettoeﬂe@;y QMyWhﬁBﬁil the(@sédsy lis aiedl€biNneoplastic
each R4 is independently selected fromthe group
condisease Ay cascer S-EPFSIUY@OJ‘& aftiyption ofETLRS. al kyl-aryl, or
aryl, 4. The conpound of forrmula |I according to any of
clalns 1-3, wherein Ris substituted by one or nore
165ubfstphamnmmbstm&hlcompamam$ ebmotisidg far therapbetiqtle ugfective amount of a

?g&% | stin 0 foé&‘m&ﬂ:; Ias ég_!@%%ll eglyg]rr]xg ﬂfcﬁllrﬂ%’} t(blll)% F%watlon with a
SuBSktatedal doficEoRYe V! - COaryl and

het erocyc The corrpound of formula I
accordi ng to any of clains 1-4, wherein R is hydrogen.

% é%- E}Em%?a& ﬁymg?gﬁﬂosa&%ﬁéc%f@ga%%di éo%gn%%ﬁlgogn amount of the
selcegipBand bOMridit: gr&w@nﬁmm&uywcéﬁta@é §&Q¥t’es s%{%lN -oxides or

het eroaryl, cycloal kyl" and heterocycl eac
na;ﬁteﬂi@lim@@bﬂteﬁtm eigcoprbinatipns theneafdsus gmemtetomm‘rtdtt e dose of about

Squ)gyrf Cc1 abtot Sﬁhrilgﬁ(%nsgelfler g];ag];ﬁtr %“ %@cl k{hgyfj dﬁg/kg of the

aIkOﬁ¥ou@hﬁtﬁ€sM§em(CI» R 5. 8. The conpound of
formula | according to any one of clainms 1-7, whereinR
Is heterocyclyl, which may be unsubstituted or

u - n :

168 O R e DGRl AEErBHETE Ll b By 17 e in weament of
al kyliseasd deesitive tdiBLRPectihvation.- OH. 9. The conpound of
formula | according to any of clainms 1-8, wherein R3
is selected fromthe group consisting of:

[ r L4 R : .

1 Oy b C Al OhioRhO A praB RELhi X horein he disesss a viral or
azaﬁwp#whwéﬁﬁaﬂytameanhnmﬁvmhﬁhhaﬂamhbmoﬁﬁLR@nalIy
substituted by one or nore groups. 10. The conpound of
formula | according to any one of clainms 1-9, wherein

201 Use &t kytompaties@BldingtdYdny érfl claTxﬂ@ PQW g aof harmaceutlcal
formula | according to any oné of clainms 1-10 In

R icemapsitien agroeding diclaimekthed 17 far. th&’hmmlfﬂcpuamd aamedlcament for
cl m1 which is: N
[4-%{%%8111%?5%& hyl -1 Him dazo [4,5-c] quinolin-Il-yl)
butyl]-N (1,1- dioxidotetrahydro-3 -thienyl)
acet am de,

21N F@ﬁ(qf Anfavanongt wprdum iteri aazof 4lame ] lqe N@ ion-4 phimpinceutical

S Yobedbfon 54 it OO 9P A P A58 Bl nmen: o
- | trghtyreat of 4 @il rm@hecaalﬁsﬂcalmeysér 0-
1,3,4-trideoxypentitol,



N-[ 4- (4-am no-2-ethyl -1 Himdazo[4,5-c]lquinolin-1-yl)b
utyl]-N~(I-benzyl -2- et hyl - 1-oxi dopyrrolidin-3-yl)

w@c@bAans2ge, PCT/EP2009/053399
2-etliyl-lI-[4-(tetraliydro- Zg-pyran 4-yl am no) butyl ] -1
H-|n1dazo[4 35-c] qui nol i n-4- "am ne,

22| H_LfSﬁ] l@fagg?cgrll@ugrlflgmzc:ﬁé%é‘ ‘%&t angrrr%)/h é:mélirx]lo) Ut yH or a pli]lgnnaceutwal
{cémﬁaéa% itibg géc%ﬁd ﬁg roPelfindi YT Progihd Bhﬁﬁ@ér@ﬂ?ﬂ?“ﬂné’dl%&ﬁﬁ@m for the

no -2-ethyl=I'H mdazo[ 4,5-c]quinolin-4-am ne or
ph&mmm&mnbfmamkwram&eptammeaQBMManeéTLBalts, N- oxi des
or stereoisonmers thereof, or conbinations thereof. 13.
A conpound as clainmed in any one of clains 1 to 12 for
use as a nedicanment. 14. A conpound according to any
of clainmse 1 to 12 for the use in treatnent of diseases
sensitive to TLR7 activation. 15. A conpound accordi ng
to claim14 wherein the disease is a viral or
neopl asti c di sease or cancer sensitive to the
activation of TLR7. 16. A pharmaceutical conposition
conprising a therapeutically effective anount of a
conpound of forrmula | as clainmed in any one of clains
1 to 12 in conbination with a pharmaceutically
acceptable carrier. 17. A pharmaceutical conposition
according to claim 16 conprising an anmount of the
conpound of forrmula I, or pharmaceutically acceptable
sol vates, salts, N oxides or stereoisoners thereof, or
conbi nations thereof, sufficient to provide a dose of
about 100 ng/ kg to about 50 ng/ kg, preferably about 10
ng/ kg to about 5 ng/ kg of the conpound to the subject.
18. A pharmaceutical conposition according to claim 16
or 17 for the use in treatnment of a disease sensitive
to TLR7 activation. 19. A pharnaceutical conposition
according to claim18 wherein the disease is a vira
or neopl astic disease or cancer sensitive to the
activation of TLR7. 20. Use of a conpound according to
any of clainms 1 to 12 or a pharmaceutical conposition
according to claim16 or 17 for the nmanufacture of a
medi canment for activation of TLR7. 21. Use of a
conpound according to any of clains 1 to 12 or a
phar maceuti cal conposition according to claim16 or 17
for the manufacture of a nmedi canent for the treatnent
of a viral or neoplastic disease.22. Use of a conpound
according to any of clains 1 to 12 or a pharnmaceutica
conmposition according to claim 16 or 17 for the
manuf acture of a medi canent for the treatnment of a
cancer sensitive to the activation of TLR7.



