1 I M DAZOQUI NOLI NES W TH | MMUNO- MODULATI NG PROPERTI ES The present
invention relates to imdazoquinoline derivatives, processes for

their pre i har maceuti cal conpositions containi

their usep\%h%%glgggg 5 The i mune systemis conprised %&,@ﬁ,ﬁ@@ﬂ%ﬁd
acquired i mmunity, both of which work cooperatively to protect the
host from m crobial infections. It has been shown that innate

i munity can recogni ze conserved pat hoden-associ at ed nol ecul ar
patterns through toll-like receptors (TLRs) expressed on the cell

ri ggers. oyt oMREZERBNOLTIES Hrk B SorRentiZ e MEREERERS ) "and
upregul ati on of co-stinulatory nol ecul es on phagocytes, leading to
nodul ation of T cell functjon. Thus, innate imunity is closely

linked to abkfuiresee myeatien elptes fmidsroquipoliprdreivativee PERSGSESTphBAE and

regul ati on QtpadlioAGiiniReLticATBRPSRiond SonldifiSs MM add e ulein @ferdpy e |
transnenbrane receptors characterized by an NH2-term nal

extraceltul ar leucine-rich repeat donain (LRR) and a COOH-termi nal

i ntracel | ul g itaivhe HRAGL BbRgisad SANERY #AdcqRed Anedly! Bh M hidiokbd! L- 1
receptor (TIR) honology domain. The extracell ular domain contains a
varyi ng nunisepergfvelypmprofgst e hest Bompgerghie! infsetinns; Ihkas beashpyn thatianase

bi ndi ng. El @@t kdtSrebahRe BAREvERIHob L shsd Rat&litthQledulhr PABRShBA thilCe.
They 20differ fromeach other in |igand specificities, expression
patterns, ai tePeRdTERPgEPregsehensthe el sufage of impprne cells. Recognitighiofh act
vi a TLRpp ( ah$ideHaN0g@s tHelikpers ceoRANfR R {ih@idind ihZMSboh ahaxerNgen

devel oped, for exanple, the 1 m dazoqulinoline derivatives described in

US Patent N#dupmgupismpoigogEmeponReleryies O ahagredtse lcading Qunasplationsst

treating gentdiBundRh! Fhuspinbatt itmafem descHamkYPloiav@sred aRahdiRedd tan VO
98/ 01448 and WD 99/ 28321. Thi 3 pat ent appli caéi on describes a cl ass
of i m dazoqafitiars the desiApBEHFad FesyirRep of pRurired responigy gy at i ng
properties which act via TLR7 that are useful in the treatnent of
viral or 30a||ergi% dj sease

] $ and cancers. 2 _In acc rdagﬁg wi th the
present '3 nvErRs Bn2 fappkol bipg ! frpnsmgppiage ﬁF%R‘z?fﬂ@H'aate%%@fa&H fiemyRay | a
(1) extracellular leucine-rich repeat domain (LRR) and a COOH-terminal intracellular tail
containing a conserved region called the Toll/IL-1 receptor (TIR) homology domain. The
extraccllular domain contains a varying number of LRR, which are thought to be involved
in ligand binding. Eleven TLRs have been described to date in humans and mice. They
20  differ from each other in ligand specificities, expression pattemns, and in the target genes

they can induce.

Ligands which act via TLRs (also known as immune response modifiers (IRMS)) have
been developed, for example, the imidazoquinoline derivatives described in US Patent No.

25 4689338 which include the product Imiquimeod for treating genital warts, and the adenine
derivatives described in WO 98/01448 and WO 99/28321.

This patent application describes a class of imidazoquinoline compounds having immuno-

modulating properties which act via TLR7 that are useful in the treatment of viral or

30  allergic diseases and cancers.
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(R2), 5wherein Rl represents a straight chain Cl-Co al kyl, optionally
substituted by one or nore substituents independently selected from
hal ogen, c oxyl and Cl-C3 al koxy; Z1 represent -

al | cyl ene %ﬁq@?f%ggycl oal kyl ene group; Xl represents @G%@gs
CONR5, NR5CO, SO2NR5, >N-S02R5, NR5S02, 10 NR5CONR6 or NR6CONRS5,
S(0)p or 0; Y1 represents a single bona or Cl1-C6 al kyl ene; each R2 is
i ndependently sel ected from hal ogen, cyano, hydroxy, thiol, Cl-C3

al kyl , Cl1-C3 hydroxyal kyl, C1-C3 hal oal kyl, Cl-C3 al koxy, Cil-C3

hal oal koxylll 2esorapars Witk Hiepresent inveafigy tacye PabsrelomRIoGiehnfomnosnd of nyl -
15R3 reprqgggﬂgaghancyl optionally substituted by G _oal koxYl each Ra
i s independently” sel ected from hal ogen, cyano, hydroxy, thiol, Cl-C3
al kyl, Cl1-C3 hydroxyallcyl, C1-C3 haloallcyl, Cl-C3 al koxy, Cl-C3

hal oal koxy, Cl3al kyl tjgijo, Ch3al kyl sul fonyl and G . 3al kyl sul finyl; R5
represents hydrogen, p 8- to 8-nenbered saturated heterocyclic ring
conprising 20a ring gkQup., S(O0)p or NW a Cl-Co al kyl group or
C3-C6 cycl oal kyl grpup, [t ha Iq&ter two groups being optionally
substituted by one lor 1p ubstituents independently selected from

NR2R8 or R9, of is a Cl-C6 al kyl ene which may be |inked
to a carbon atom !

na L_o0alY grogod@i so as to forma
saturated 4-7 Defed nitrogen cont ng ring; 25provided that when
X1 is >N SO2R5, V"R%n does not represent dr ogen;

5 wherein
R’ represents a straight chain C,-Cg alkyl, optionally substituted by one or more
substituents independently selected from halogen, cyano, hydroxyl and C;-C; alkoxy;
Z! represents a Ca-C; alkylene or C3-Cs cycloalkylene group;
X! represents NR®, >N-COR®, CONR?, NR’CO, SO.NR®, >N-SO,R®, NR*SO;,
10 NR’CONR® or NR*CONR’, S(0O);, or O;
Y' represents a single bond or C;-Cs alkylene;
each R* is independently selected from halogen, cyano, hydroxy, thiol, C;-C; alkyl,
C1-C; hydroxyalkyl, C;-C; haloalkyl, C,-C; alkoxy, C;-C; haloalkoxy, C;salkylthio,
Ci-salkylsulfonyl and C;_zalkylsulfinyl ;
15 R? represents Cp-galkyl optionally substituted by C;.salkoxy;
each R* is independently selected from halogen, cyano, hydroxy, thiol, C;-Cs alkyl,
C,-C; hydroxyalkyl, C,-C; haloalkyl, C,-C; alkoxy, C;-C; haloalkoxy, C;_;alkylthio,
Cisalkylsulfonyl and Cjalkylsulfinyl;
R’ represents hydrogen, a 3- to 8-membered saturated heterocyclic ring comprising
20  aring group O, S(O)p or NR'®, a C;-Cs alkyl group or C3-Cs cycloalkyl group, the latter
two groups being optionally substituted by one or more substituents independently selected
from NR'R® or R®,
orR®isa C;-Cg alkylene which may be linked to a carbon atom within a

C»-Cealkylene group Z' so as to form a saturated 4-7 membered nitrogen containing ring;

25 provided that when X! is >N-S0,R’, R’ does not represent hydrogen;



3 R7 and R8 each independently represent hydrogen, a 3- to
8- menbered saturated heterocyclic ring conprising a ring group O,

S(0)p or '\%gg%"{‘i%ﬁﬁ al kyl or C3-C6 cycl oal kyl, the | 31%)(%1%350\6@050328

groups bei y substituted by one or nore gro

i ndependently sel ected from hal ogen, cyano, S(0)gRl1l1l, OR12, CO2R12,
OC(0) R12, 5SM2NR12R13, CONR12R13, NR12R13, NR12S02R14, NR12COR13, or
a 3- to 8-nenbered saturated heterocyclic ring conprising a ring
group 0, S(0)p or New or 1R2 and R8 together with the nitrogen
atomto whi ch Rhemd® eadt hdejeaderttigrepresedthytlog8n, relvve B-akndatadrsatueded
heterocyclic ring conprising a ring nitrogen atom and optionally one

or nore f Uletdhasyclieiiny amimithgiatpneoden) $(0)sel RRYEAC £ Coatkylick r ogen,

oxygen, sul phur 10and sul phonyl, the heterocyclic ring being
opt i onal | YCssGdyelonilkyk thedgttasheo grouppbangefiiniltyusibstguied dr pehoenorde groups

| ected f hal , S(0)ci R15, OR1j5, R15, COR1S, |
Sé(é( 8;: Ri5, i%@m@%sgg;ge@ﬂgh%ée&%@y §@)q¥q§, @%3?.%#1@0(%&@@6,
NR' 5 RS tl.. 1 | 12013 k. 1¥ 14 = 1 | | C = CG
Ky S Q:R B g e SR SRR B SRR RS, et St
i oy I L ed fr 1 R18, OR18,
ggrzélgr O%@Nﬁ%ﬁ%&@ %g\lh}l(%%?@%%érs m@%n%m'?%?g@ai’ glg]gﬁ? s’ hal ogen,
cyano, O2R 20,0 ) R2QgeBE2Mith EOMrogen atBim 18 WA thGONRZRIRRL form a 3-

NR20s02R21, NR20rn >1 o o ~, 'NR20COR22 or a 3-
to 8- menbde cnyphanedtabdathdheieroeydic riog comprivegpring hitiggen atomgné prsinpally

al Loynyl - She o Gyt acfofbr bRl safet Rof B oG8 ey
subst ilut extd lsylplergyl,olic Imperecyslib sitg beieg vptidnaliepdriiietet by ose bembded
substituents independently selected from halogen, cyano, S(O)qR”, OR', CO,RY,
COR™, OC(O)R", SO.NRPR'S, CONRR'é, NR"R¢, NR!*SO,R"", NR*COR'®,
NR'*CO,R'S, heteroaryl, C,-Cs haloalkyl, C3-Cg cycloalkyl and C;-Cg alkyl, the latter two
groups being optionally substituted by one or more groups independently selected from
15 cyano, S(O)qR", OR', CO:R', SO,NR*R", CONR"*R" or NR"*R";
R? represents halogen, cyano, CO2R™, S(0)qR™, OR*, SO.NR*R™, CONR™R?,
NRzOSOgR?'], NR20C02R2], NR*™COR™ or a 3- to 8-membered saturated heterocyclic ring
comprising a ring group NR'%;
R", R'®™ R'™ and R'™ independently represent hydrogen, CO,R™, S(O)qR23,
20  COR*, oraC-Cgalkyl, C5-Cs alkenyl, C>-Cg alkynyl or C3-Cg cycloalkyl group, each
ol which may be optionally substituted by one or more substituents independently selected
from halogen, cyano, OR*® or NR*R?;
R® R, R RP, R, R® R R?, R, R™, R*, R* and R each independently
represent hydrogen, C;-Cg alkyl or Cs5-Cy4 cycloalkyl;
25 R RY, R*! and R* each independently represent C;-Cg alkyl or
Cs-Cs cycloalkyl;
m, n, pand q cach independently represent an integer 0, 1 or 2; and
A represents a monocyclic or bicyclic C4-Cyg aryl or a monocyclic or bicyclic

Cs-Cy» heteroaryl group containing 1-3 heteroatoms;



R26; from hal ogen, cyano, OR25 or NR25 R6, R', R12, R13, R15,
R16, R18, R19, R20, R22, R24, R25 and R26 eachlndependently

r epr esent Cl- C6 aIkyI or C3-C6 cycloallcyl; 2 1
oresent. HdLAgs, 2B Rl F

and R23 eacC dently represent Cl-C6 al kyl or

cycloallcyl; m n, p and g each independently represent an integer O,
1 or 2; and A represents a rmnocf}cl ic or bicyclic C6-C10 aryl
or a nonocyclic or bicyclic C5-Cl2 heteroaryl group containing 1-3
het eroatons; 4 or a pham aceutically acceptable salt thereof. In the
cont ext ofor?ti’éafﬁ“raé%ﬁf‘lhéﬁ@(%ﬁ’tﬁl?lﬁéatli‘G‘Pfeoﬁnl ess otherwi se stated, an

al kyl substituent group or an alkyl npiety in a substituent group may
be linear or branched. They nmay for 5exanple contain froml to 6

car bon at dnhe ®mrignpdiahe presant siesifightion, uglewswistwise sricdcan alloll sehstinenthy | |

hyl L,
and nhescy R e ARSPRRRY i {uBitlom eloR R Kb ok oriney; AEBRR Yor
branchéd. ckxapip Icen;tamffrcﬁil @B6 azirkcyﬂ ﬁnms g erm@Yesmf @i—Ceslkylrgrbupdmmetlels

t hyl t t ene,
1 ot hyl P RTBS05 ey PG TR b Tl o B poniy o

101- et hyl afckyll 8nfilarB; & m@eﬁ&%&eﬁvﬁm&y mag be ﬁﬁeaaoﬁaﬁﬁbhwr BRyhRaeoran L,
1-, 2- or 3- ethyl propyl ene | or allcynyl group is an
unsat ur at @4 EEPIPEcRtiEh BTk gredupenecyhlenennRipryisne.axbirplers. fir om 2

6 b
to 6 car %n 1R85 héx%yleﬁ@ quﬁlgtthltlﬁ%[a %?1%%12%‘[%' lei 'amflé?ﬁdgl%hgsﬁ S 0) q

nor e t han on subst 1 tuent con
or |f IQ s ubghylethghne, Gentdéthelenand-, ¢ orri}n‘ettfs(p@py[bemran@(le)quri -hen each

"p" eac " i,nde en nt resents an |

enanpt o eRRorURCRRTHERY! e ARSPESER P huirBlsE HE it puflea B o wo
groups §( &))ﬁuaiaiﬁg fot Bamptaftbm 246 6rasbohatobize Iisdmﬁdtbe appredieted tHat, id forinh
sane way, each group "R11", where there is nore than one such group,
may be thdDsdmerothagiohd sibetituent contains a group or moiety S(O)p or S(O)qorifa

(13} ] [1yn-1)

substituent contains two or more S(O),, or S(O)g, then each “p” or each “q” independently
15  represents an integer 0, 1 or 2. For example, if R7 represents a C3-Cg cycloalkyl group

substituted by two groups S(O),R ", then each “q” may be the same or different. In the
q

same way, each group “R''”, where there is more than one such group, may be the same

or different.

20 Cycloalkyl or carbocycle groups are rings containing, for example, from 3 to 8 carbon

atoms and are saturated.

Heterocyclic groups are rings which may be saturated, partially unsaturated or unsaturated,
and contain from 3 to 20 atoms, at least one and suitably from 1 to 4 atoms are heteroatoms
25  selected from oxygen, sulphur and nitrogen. Rings may be monocyclic, fused, bridged, or
spiro bicyclic heterocyclic ring system(s). Monocyclic heterocyclic rings contain from
about 3 to 12 ring atoms, with from 1 to 5 heteroatoms selected from N, O, and S, and
suitably from 3 to 7 member atoms, in the ring. Bicyclic heterocycles contain from 7 to
17 member atoms, suitably 7 to 12 member atoms, in the ring. Bicyclic heterocycles
30  contain from about 7 to about 17 ring atoms, suitably from 7 to 12 ring atoms. Bicyclic

heterocyclic(s) rings may be (used, spiro, or bridged ring systems.



20Cycl oal kyl or carbocycle groups are rings containing, for exanple,
from3 to 8 carbon atons and are saturated. Heterocyclic groups are

rings Mhlq& gﬁﬁﬁggufaturated, partially unsaturated Or'HEEG%onQ%’g% 4

and contain fro o 20 atons, at |east one and suitab

atons are heteroatons 25sel ected from gxygen, sul phur and ni trogen.
Ri ngs may be nonocyclic, fused, bridgeé, or spiro bicyclic

het erocyclic ring systen(s). Monocyclic heterocyclic rings contain
fromabout 3 to 12 ring atons, with from1l to 5 heteroatons sel ected
fromN, 0, and S, and suitably from3 to 7 nenber atons, in the ring.

Bi cyclic @&%Q@lﬁ?h&&o@ﬁﬂ%%kﬁpg {vqafaﬂdré @t&iem%al@ts%&tefﬁu&ménéyxhz

to 12 nmenber atons, in thering. Bicyclic heterocyCles 30contain from
about 7 tcs:t@m)(@mrws}suﬁlga%ﬁtbﬁer,leomp,tta%alvdlroﬁymﬂqugnqznd pubgtititedggclic

Bi cyclic i i: 0 r in
0o e "L SRR e 0 T s S 3P QAR 1
parti alsl y pistidingf pipleriazinet ueimhgdrotriagine thierhy dfcpyiaradaan) teudde. Egpical sulfur
et hyl eneoxi de trah ofu n, .di oxane, ,and ,subst. t yted H

ot ot o DB Ao S e aR e o B o B TSR L b BTt
azetidine hewﬂ@ﬁm@blma Jl%ﬂhéﬁﬁdt&b@ﬂtles PlohRle At yae-otagtislahyrlr ot ri azi ne,
t et rahydr opyrazol e, the |like Elcal sul fur containing

het er ocyc|t%t§ahvﬁr@rq¥aé01¥leteﬁraw-efqﬁ@?a brigrahydiedigrerolyl siﬂ'afiftym%qxaﬁmwyl
and hexahw%mo%zﬂlyﬂ %ahy&?om%mnﬁt %gﬁwﬁﬁﬁ&moﬂmﬁn yl,

di hydr o- oxat hiol -4-yI",” tetfahydro-oxaz t et rahydr o- oxadi azol yl ,

t et r alydr d@tm.hxémpylymldnné,tdlmdﬂoomdaﬂmbamWnylmxedmwbmzmndzmm and
tetrahydra I | i ;

10t et r ahyd¥ d)c%ﬁ 5%501“5?519{1%0} }?e?f roﬁc%sggﬁglﬁ&%r @Xrlhtzhg x1dlzed sulﬁlr

oct ahydr obetmzouytldamﬂt@thmg 80br&ch @hyqbs aﬂnaﬂmdhdiudezloligdmpld%onclude the
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sul f oxi de cangh wltH Bexes  oF IexPdr thioks aibxdﬁ;@ﬁtmsowﬂ @ﬂﬁnplé\ zswobﬁ{bblmmal ue
for a heterocyclyl %Toup whi ch bears or 2 oxo or. thioxo

subst iluerfrdiaxepyrredidingk a?nw@mdzzq%@wyr%@}qxainng}qzohdmyl
152-thi OX%O&{OﬁsJehgﬂnf?lyb’S £oﬂ§9frmuﬂﬁﬁois%&%tmmgzomf m% Eif%&%&h (r%ngl,

2- oxopi peridi 5-di oxopyrrol i dinyl, - di oxoi m dazol
2, 6- di oxopi peridinyl. Heterocyclic groups whi ch are aromatic in

nat ur e ar G SLEI e 0 i IRLERABN - BEOHER e TSR SRR Foups
aromat i ¢ nONO- £.70r polycyclic eteroc g r'ing i ncor
one or 20 Thesegrofmrarexanpliembndl) blh,eir@btyay@memedcydtoemgmonpd‘ﬂatn(g onarmd

S Theytermhol eroatil | LORLudeS BOLD IPROYA| S9L, R0 R ANt ™
includes both monovalent species and divalent species. Examples of heteroaryl groups
include furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl, 1,3,5-lriazenyl, benzofuranyl, indolyl, isoindolyl, benzothienyl,

25  benzoxazolyl, benzimidazolyl, benzothiazolyl, benzothiazolyl, indazolyl, purinyl,
benzofurazanyl, quinelyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl, pteridinyl,
naphthyridinyl, carbazolyl, phenazinyl, benzisoquinolinyl, pyridopyrazinyl,
thieno[2,3-b]furanyl, 2H-furo[3,2-b]-pyranyl, SH-pyrido[2,3-d]-0-oxazinyl,
1H-pyrazolo[4,3-d]-oxazolyl, 4H-imidazo[4,5-d]thiazolyl, pyrazino[2,3-d]pyridazinyl,

30  imidazo[2,1-b]thiazolyl, imidazo[ 1,2-b][1,2,4]triazinyl. “Heteroaryl” also covers ring
systems wherein at least one ring is an aromatic ring containing 1 or more heteroatoms

selected from O, S and N and one or more of the other rings is a non-aromatic, saturated or



include finyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, im dazolyl,

pyrazol yl, thiazolyl, isothiazolyl,_oxadiazolyr,_thiadiazolyl,
trlazoly!,“&ﬁ%%ﬁéoﬁyl, pyridyl, pyridazinyl, pyrlnldlnyhzw ﬂﬂﬁ&*ﬁ&%,
1,3,5-triazenyl, %enzofuranyl, i ndol yl, isoindolyl, benzothienyl,

25benzoxazol yl , benzi m dazol yl, benzot?iazolyl, benzot hi azol yl ,
i ndazol yl, purinyl, benzofurazanyl, quPFnolyl, isoquinolyl,

qui nazol i nyl, quinoxalinyl, cinnolinyl, pteridinyl, naphthyridinyl,
f ﬁlr gﬁgflz?llgiaﬂfaﬂg plg%qr};ztle% H—gg gglk)cfngl, gé&ﬁ%&‘f?‘éhgﬁ gxy Iglgr%%@el:lr‘o%%cvln?sy slelected from O,
SH- pyri do[and-Md1fer Q4apley s, 3, 4kbhdyRZ08 - AbshtBrridigxazol yl
4H—|n1dazo[4,5-d]th|azo[gl, pyrazi no[ 2 -g}pyrldé2|nyl, 30 i

i m dazo[ 2, 12.bittieirakydopyrida 4 thametziny? and 3,4 alitydeq-R H-pyFgel3,2+Aibh Howagimpl.
al so covers ring systens wherein at |east one ring is an aronmatic
ring containing 1 or nore heteroatons selected fromO, S and N and
one or 5Snorfepafertcddieotdagyl graupgsa < membpan apmue tring or 8.4t or @f-dgbed bicydic

et or oat orfESBT BT PG 1 BoKmE SdieLiia 87O Exd 8 include

1, 2, 3, 4- t gfyriding dsyemlidiBe,RASI6 ok h£bld) Ylrazole, imidazole, furan, isoxazole, pyrrole,
1,2,3,4-tetrahydropyrido[ 2, 3-b] pyrazi nyl and. o _ .

3, 4- di hydristipzgls sndagpisne naphthylipdeng, qHpelinesigoquinofiag. iadply, ddoligyesy |
group i s aeRzofb IR BenA[OBSAEnd, | Blin@4zoR, Benz@hidRzoks, bsAdadiLycl i c
ring containing one or nore ring heteroatons selected fromN, S, O.
Exanpllds ibseraxaeolppriiag, dEl-quiyalizimedsimeoling fiibshadnziane, gneazoline, qppexatiot.e,

i m dazol e, i . : i sot hi azol e and azul ene,

napht hyl , Ii,s%géﬂ.&yn&@%gﬁ‘ﬁhg? arfd ”Efﬁ’!“ﬁ*& ine, indole, indolizine,
benzo[ b] furan, benzo[ b]thi ophene, 1H i ndazol e, benzi m dazole,
benzt hi azal e nzoxazol e i.ne, .4 inolizine, cinnoline,

bt hal oot 8 EEEDBIBr RS xRk R G b Rp ARIPE IS BT i ne
and qui nol@nelkoxy, fd?feﬁﬁxﬁFlaprth)HZ&hyl@@fpﬁﬁﬁntnsb@yl;smémbgfhﬁeﬂ@h@f ethoxyethyl.
G _6al kyl group, optionally sybstituted by Cl.3al koxy, for exanple,
met hy!13” etlRgipartiqular gphedimant R, d§methitat hoxymet hyl or net hoxyet hyl . 151 n
a particular enbodinent RL is nethyl. In a particular enbodi nent. Z1
is a C2.6al kylene, in particular a straight chain C2.6al kyl ene group,
f or exanplle agagicela grhbodimentnZ d2 4 &b lafkdenee, Gy paatpculan aphpightcbpiarCeslaghe

N, =N TR ed Sy BB Gy yBe P WM LR SPERS,

Wi thin the-plepylengt i on of X1, the first atom appearing is linked to
t he Z%Ogroup. Thus, when X1 is SO2NR5, the sul phur atomis linked to
the ZXr*group and the nitrogen atomis linked to the Y1 group.) 25 In

anot her enmba@anR ik enfBodi@PHtES BRbEsMNRONRF, SRNCORRNR\WENR’BE, bs>1rsEBRA
in any group X1, it is suitably selected from hydrogen or Cl..6allcyl
such as nef ﬁrymc_a avoidance of doubt, wifhin the definition of X', the first atom appearing is linke

to the Z' group. Thus, when X' is SO,NR?, the sulphur atom is linked to the Z' group and

the nitrogen atom is linked to the Y* group.)

25
In another embodiment, X' represents NR’ or >N-COR’.
Where R® is present in any group X', it is suitably selected from hydrogen or C,.alkyl
such as methyl.

30

A particular example of X' is a group NR®.



30 A particular exanple of X1 is a group NR5. 7 Another particular
exanpl e of an X1 group is >N-COR5. Particul ar exanples of R5 groups

i ncl ude hy or.a Choeal kyl optionally substltuted re
substi tuen&é%@ﬁgbéhdent |y sel ected from NR7R8 %‘iﬁggﬁgg[u%

and R9 5are as defined above. For instance, R5 repr esents a Cl-Co6
alkyl or Cl-C4 alkyl optionally substifuted by one or nore
substituents independently selected fromNR7/7R8 or R9, where R 7, R 8
and RO are as defined above. 10 In particular, R5 is a Cl-C6 al kyl,
par ti cul arAnotlGt pGRicahkekamplecd an 3" gedupyis >Ne$(h1}? or n-propyl,
optionally substituted by one or nore substituents independently

sel ected from NR7/R8 where R7 and R8 are as defined above. 15In yet a

b o R TR e R R P

sat ur at ed ofe or nmrdmbﬁduamtstlndx@emdemdmdeamm@om R® briRh ahtied®l & andRB’ i s
linked_to a ca ? omln the Z2 chain so as to formfor exanple,
where X1 |a§e%§%’ ﬁ% a piperidine ring. 20ln a particular

enbodi nent, Y1 represents Cl-C6 allcylene, such as a CH group. In a
further enbodl ment, where Ais a heteroar group, it is suitably a
monocycl i & it APRPHGiss Gt g or Sﬂdalky{ oRsicbpllaybetiuiag &y ond or

hitrogen. é}egu&a{u&& &Hd%ﬁen%&?t ef3te@loBENRTTA W WhQLRS RA 2hARP YHS:s
pyrldyl and pyri mdinyl,”suitdably pyridyl. 25 A particul'ar exanpl e of

ring A is defineddbovethere present, R2 is suitably hal ogen such as fl uor
or chl 18r 0, cyano, hydr oxy, thi oI Cl-C3 al kyl such as nethyl, Ci1-C3
hydroxyal | cyl such as hydr oxynet hyI Cl- C3 hal oal kyl

In particular, R’ is a C,-C; alkyl, particularly C,-C; alkyl such as methyl, cthyl or n-propyl,

optionally substituted by one or more substituents independently selected from NR'R?

where R’ and R® are as defined above.

15 Inyeta further embodiment, R’ is a C;-Cg alkylene which may be linked to a carbon atom
within a C,-Cs alkylene group Z' so as to form a saturated 4-7 membered nitrogen
containing ring. In particular, R® is linked to a carbon atom in the Z' chain so as to form

for example, where X' is a group NR®, a piperidine ring.
20  In a particular embodiment, Y' represents C;-C alkylene, such as a CH, group.

In a further embodiment, where A is a heteroaryl group, it is suitably a monocyclic ring
containing six atoms, one or two of which are nitrogen. Thus particular examples of
heteroaryl groups A include pyridyl and pyrimidinyl, suitably pyridyl.

25
A particular example of ring A is phenyl.

Where present, R’is suitably halogen such as fluoro or chloro, cyano, hydroxy, thiol,
C1-C; alkyl such as methyl, C;-C; hydroxyalkyl such as hydroxymethyl, C;-C; haloalkyl

30  such as trifluoromethyl, C,-C; alkoxy such as methoxy or ethoxy, C;-Cs haloalkoxy such
as trifluoromethoxy, C,salkylthio such as methylthio, C;_salkylsulfonyl such as
methylsulfonyl or Cyalkylsulfinyl such as methylsulfinyl.



30such as trifluoronethyl, Cl-C3 al koxy such as nethoxy or ethoxy,
Cl- C3 hal oal koxy such as trifluoronethoxy, Cl_3aficylthio such as

met hyl t hi Lkyl sul fonyl such as nethyl sul fonyl or
C1_3al kyl %Pﬁﬁ'ﬁ@‘?“'}éﬁch as methylsul finyl. WO PCT/GB2008/050328

2008/ 135791PCT/ GB2008/ 050328 8 Preferably however, nis 0. In a
particul ar enbodi nent, R3 represents aSC,,GaIkyI group optionally
substituted by a 5 C _4al koxy group. Exanples of al kyl groups include
nmet hyl, ethyl, iso-propyl, n-propyl, and n- butyl. A particular
exanple of R3 is n-butyl. Particular exanples of an al koxy

substi t ut ege@ak! hoWeOston Y. ar e et hoxynethyl and met hoxyethyl. Were
present, each Ra suitably independently represents hal ogen such as
chloro or fluoro, 10cyano, hydroxy, thiol, C-C3 alkyl such as

met hyl, Cl;- ) c dro - -0al.kyl

cuch as (7 TPER BRE Iy R aREer N FC ERNIEL N pploralif AR Yo

Cl - C3 hal aalkieeyy grugh Beniplésfdfatybgretsanyindandayl eyl soerapyt m-mepyl,
thyl thio, .C . 3al kyl sul.f onyl h.gs. met hyl syl f.onyl
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R7 and R8 sgmifutbd4IRAGHEIRI afc EBPK SR ahy BoOGRJbthyd 3- to 8- or 5- to

6- menbered saturated heterocyclic ring conprising a ring group O,
S(0)p or NI Ztha, Cl-C6, or Cl-C4, or Cl-C2 alkyl or C3-C6 or C5-C6

cycl oal kylyndBerdsétt! &En k”‘ﬁiiﬁf)lﬁ'qg&p%eﬂ@y %?Iés&ﬁ@ﬁdl&geﬁgﬁélpa%t hfok-'cf &RYo,
one or nore (e.g. one, two, three or four) groups independently
sel ectl@d foyamm, hedrogethiple .(§-CHallgd suahers noithydr Cn€’; hindroxyaliey! suchiasdi ne) ,

cyano, S(g& 1123 ,§g 12, Rﬁ%l QN R12. L2R13.  coNR] |

NRL2, - . 13" drow%% !Léﬁi h% Jl13’11s r@iuogor%qlh%ﬁ%&lg%g, z@%ox)r such as mgtﬁoxy or
ethoxy, C1-Cs haloalkoxy such as trifluoromethoxy, Cj_jalkylthio such as methylthio,
C.;alkylsulfonyl such as methylsulfonyl or Cy_zalkylsulfinyl such as methylsulfinyl.

15 Suitably however, mis 0.

R7 and R8 gach independently represent hydrogen, a 3- to 8- or 5- to 6-membered saturated
heterocyclic ring comprising a ring group O, 5(0); or NR'® C;-Cg, or C1-Cy, or
C1-C5 alkyl or C3-Cg or Cs-Cg cycloalkyl, the latter two groups being optionally

20  substituted by one or more (e.g. one, two, three or four) groups independently selected
from halogen (e.g. fluorine, chlorine, bromine or iodine}, cyano, S(O)qR“, OR"?, CO.RY,
OC(O)R", SO,NRPR, CONRR", NR"ZR", NR"®SO,R'*, NR"*COR", ora 3- 10 8- or
5-to 6-membered saturated heterocyclic ring comprising a ring group O, S(O),, or NR'®,

or R7 and R® together with the nitrogen atom to which they are attached form a 3- to 8-

25  membered saturated heterocyclic ring comprising a ring nitrogen atom and optionally one
or more (e.g. one, two or three) further heteroatoms independently selected from nitrogen,
oxygen, sulphur and sulphonyl (such as piperidinyl, piperazinyl, morpholinyl or
pyrrolidinyl), the heterocyclic ring being optionally substituted by one or more (e.g. one,

two, three or four) substituents independently selected from halogen (e.g. fluorine,

30  chlorine, bromine or iodine), cyano, S(O)qR"’, OR'’, CO,R"®, COR", OC(O)R",



5- to 6-nenbered saturated heterocyclic ring conprising a ring group
0, S(0) p or NRI13, or R7 and BY together with the nitrogen atomto
whi ch they,ar t.ached forma 3- to 8- 25 nenbered sat <

het erocycl?’@ zs?szl}@%npri sing a ring nitrogen atom and oﬁﬂ%ﬁ%ﬁlgf’u?ﬁ%e
or nore (e.g. one, two or three) further heteroatons independently
sel ected fromnitrogen, oxygen, sulphu? and sul phonyl (such as

pi peridi nyl, piperazinyl, nolpholinyl or pyrrolidinyl), the

het erocyclic ring being optionally substituted by one or nore (e.g.
one, two, &mixlézéﬁg?, GONR PREUNBE TR 2R S G-RIe pETOR F )R ECOsR Ephciaroaryl
hal ogen (e.g. fluorine, 30chlorine, bromne or iodine), cyano,

S(0) gqRI'5, (eRtibyl&ERhimidal0) Bl-&, orWR-CHRBLCLI57 BRI @B 068L&DR3ES, 9
SO2NR15R16, CONR15l1e, NRI5R16, NRI5S02R17, NR15COR16, NR15CO2R16,

het er oar ylyifisbinb Gk pbr penBYGbisey Dy _b%ﬂcg%t@fc &eldellyChnd ©f-CElor €3-Cy,
hal oal kyl (e.g. trifluoronmethyl, tri Iuoronet%oxy or

pent af | uo ro‘i’;@l%'t??eglkylcﬁé %eﬂwo%bﬁ%sb%gng: oﬁgb%agltyy:su@sﬁgng Byhe B@mdrd Ef%é >gné),r

Cl-C2 al kyl l'atter two gfo onal I'y substitute
col cot dd rsiser Sl A hERLT bt A B R  BREET RERE R 10

or NRI 811ih, NRrP*rONe@IRGAPRMNRS? and R8 each independently
represent hydrogen, a 5- to 6- menbered saturated heterocyclic ring

conprising a ring group 0 or M% or a Cl1-C6, or 10Cl-C4, or Cl-C2

al I cyl graup optﬁonally substgtuted by one or nnreﬂée.g. Qne, two,
three or fBGRY cRypstiment; Raaibhdeact gdepadsebegrics gt irdiPeden > 19.9.
fluorine, chlorine, bromne or iodine), cyano, S(0)ciRl1l ORI 2,
COPR12, Om@nbemedipluraepharonrtc ropRmuprsing a 1w eRreB O (RIS ore £1-Cs, or
NR12COR13, or a 3- to 8- or 5- to 6-nenbered saturated heterocyclic
ri ng donmpréisCagr &11Gradlod sowp c@tiosig)spbstitutedisters.or 1B1¢ (¢.ga 00t e, three or
enbodi ment, R7 and, R8 each i ndependently represent hgdnogen, ab-to
6- menber dBUTS GOUPSINEEPeRETY Seleted from halpeen (g FRIPTRE: SIPTIRG PHBROD or

ar oupe. i ndgpesTdearey SEhEE ST BT PSR ST YRS G R RS,
br om ne_ontaghie) NeeIA0RE. St YKL or SRR st AROFHOL Bt g

SO2NR12R1 R12, - .
comprising a ring group O, S(O);, or NR'™,
15
In another embodiment, R7 and R8 each independently represent hydrogen, a 5- 1o 6-

membered saturated heterocyclic ring comprising a ring group O or NR'®, or a

C1-C4 alkyl group optionally substituted by one or two groups independently selected from

halogen (e.g. fluorine, chlorine, bromine or icdine), cyano, S(O)qRI I OR”, COQRIZ,
20  OC(O)R", SO,NR'R", CONR"R", NR""R", NR"*SO,R"*, NR"*COR", ora 3- to 8- or

5- 1o 6-membered saturated heterocyclic ring comprising a ring group O, S(O)p or NR'®,

. 8 .
In a further embodinient, R7 and R each independently represent a 5- to 6-membered

10a

saturated heterocyclic ring comprising a ring group O or NR™ (such as tetrahydropyranyl

25  or N-acetylpiperidinyl) or a C1-C4 alkyl group optionally substituted by OR'2.



NR12S02R14, NR12COR13, or a 3- to 8- or 5- to 6-nenbered saturated
heterocyclic ring conprising a ring group 0, S(0)p or Nem 'In a

further er@@%?@?ﬂtzgal?zeand R8 each |ndependently represle(plté?gﬂgtmb’_lij%iﬁ

6- menber ed terocyclic ring conprising a rin

NRI ' (such as tetrahydropyranyl 25or N-acetyl piperidinyl) or a C1-C4
al kyl group optionally substituted by 2. 10 In an alternative
enbodi nent, R7 and R8 together mﬁth the nitrogen atomto which they

are attached forma 3- to reg particularly 4- to 7- or 5- to
6- menber edn 28 attwetveﬁntte@@reab% ERERy Orssiherowﬁr the nHEpesn pieAe AThighdgenare

atom and ophéRAFAYa S8 sGhedTBEEd, PHfiiciiany heker 8a5.q8%.- dlélﬁ?éi‘@d‘ datated

sel ected from nitrogen, oxygen, "Sul phur” and ‘sul phonyl

S5het er ocydtetecooorplm:grntsectqngar@mgradm Hitpogsn lgton @rtqit@@owlycnne opmoriughgre. g.
one, two, R n
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conprising a ring nitrogen atom and optional |y one further heter at m
sel ected oGRS B%ﬁw%ﬁgfeﬁﬁ?f/@é‘% gr‘i‘S’tsh‘éd%ﬁ‘w’e‘tdéF‘S’csﬂﬂCreé ?Olnh@yaﬂ%r

optionally 1l5|b(§% 18l ys S i uents i ndependently

sel ecpgd f(?%m t% %E’d@ﬁ r?%%?gf'% 5, CONRL5R16, NRI 5CO2R16,
pyri m di nyl and Cl C2 al kyl, the al kyl group being optionally
substituted roups. i.adependen ected from ORI 8 and
SR, - oo eatiniae Torhel GrbONEE: BT SRhE PRhsor Brine ALIOGLAST ¢ pisichy
2- (4- ((3- (tHeyard ﬂﬂrc&r@ﬁéhﬁ'a A1k 7-Eﬂe€1ﬂaé%iﬂatﬁra@ddqiél%ybl”crlng comprising a ring

yl) propyl am no) net hyl ) phenyl ) acet at e

2- ( 3- (( 3- (dUregen aenpa snnaibrqnmfwa@esb@te@at@]lw%ﬁ@ﬂ i YEPEIGIHG O8YEH0) m
et hyl )lBhe@{eLﬂéi‘&“S&ﬁh@%n%EQ{ﬁ% B%{L I_?_naH dpbstnfjtedgy o]ne or two substltue 63 md%))tﬂlgengy

2- (44(N-(3-(4-am™no- azo qur no in-1
selected from S(O)qR"®, OR', CO,R™, COR® , CONR"R! NRISCOZRIG, pyrimidinyl
and C;-Cj alkyl, the alkyl group being optionally substituted by onc or two groups
independently selected from OR'® and CO,R %,

20  Examples of compounds of the invention include:
Methyl 2-(4-((3~(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-
yl)propylamino)methyl)phenyl)acetate,
Mcthyl 2-(3-((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-
yl)propylamino)methyl)phenyl)acetate,
25 Methyl 2-(4-((N-(3-(4-amino-2-butyl- 1 H-imidazo[4,5-c]quinolin- 1 -yl)propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl}-2-
(dimethylamino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((4-((4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
30  yDmethyl)piperidin-1-yl)methyl)phenyl)acetate di-trifluoroacetate salt,



(di net hyl am no) acet anmi do) met hypphenypacet at e, Met hyl
2- (34(N-(3- (4-am no- 2-butyl- 1H i mi dazo[ 4, 5-c] qui nol i n- 1-yl ) pr opy1) - 2-

(di met hyl nldo)nethypphenypacetate
2-(34(44(3H?28%®5 - 2-nethoxyethy|)-1H-inidazo[4,5-c]q3$#Q¥+%Wﬂ¢ﬂn8

30y|)nethy|)piperidin-l-yl)nethyl)phen¥l)acetate di-trifluoroacetate
salt, 11 Met hyl 1
[4- ({[3-(4-am no-2-butyl - 1FL|n1dazo[4 5- c]qU|noI|n 1- yl)propyl][2-

(di met hyl am no) et hydam nol . net hyl ) phenyl ] aceta

5SRO (3 biekit ERCE L amoRyirty - b Goguslia: Ly iomgl 2. 1.
Opr opyl 0 %?55 o henypacet ate, S5Meth

g ?3 ?{(é ? el Zjgﬁp§ﬂg%if@%?g%zo%qﬁkaﬁpEU|ngpln 1- yppropyl){l-
met hyl pi peri Meﬂmyhl?sébﬂm Golfrrmnihg2)(pthexypatind)-at dmidazo Mgt ¢lguinolin-1-

2- (4-(((3- 1-yl 1) (1-
el oy o RA ARk RS B fehgaRald VNLPLSFV )|

2- (4- os(ﬁ l(4l\/ﬁlhyhMQ{@M(%%]MZ—mtﬂa]Z}@-ﬁI?dedﬂrl{qw]c|[1§inid1111;]l??ﬂr))pyl}ﬂ)'vz![) I2 (
4- 10net era 0) ne en acetate

2-(3- ?1(8\(3%’(‘421{l g 1%466%911 Tﬁfﬁﬂ%“%f)f% 5] qﬁ. nol i n-1-yl ) propyl 31(3-
(di net hyl am Mé)lﬂ[ zyt% mmanmm@mmmmsr Bnolin-1-MpsrByY1)(1-

2-(3-(((3-(4-am no-2 yl-11-1-im dazo[4,5-cJquin
in-I- yI)pﬂ@%?ﬂ?@8ﬂ$ﬁ6ﬂﬂH6FWH6§WUBW§ﬁWQﬁ@&#&thyI)phenyflacetate

15Met hyl
22 (3- (1 (3- (VSN E QLo Byl I imidanolfs-clquinolin- Lyleronsl 3445
(et hyI1()rretmt;tknjdmpmaylpflexi)dcytamdmdn)lmbylhme)lpibwmﬁte) acet at e, Met hyl

3- 3- (4; | 1)(3-(4
2 ot iyt o pelaUN R R e RS et A ”°3°i¥§e& SRS R
Met hyl (dlmethylammo)propyl)ammo)methyl)phenyl)acetate

50 et hy | sMETBhy RaeEt BBy e pran sl danoin gy R )2
t2a§n4d£)§ Mnﬁarf; h%%?gl?an@i%)\ﬁi’eﬂyﬂplléﬂy@)@@&ité 5-cl qui nol i n- 1y| ) propyl)ace
y enyl ) acet
thyl 2-(3-(((3-(4-amino-2-butyl-1 H-imidazo[4,5-c]quinolin-1-yl)propyl){(3-
(ethyl(methyl)amino)propyl)antino)methyl)phenyl)acetate, '
Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin- 1 -yypropyl)(3-(4-
methylpiperazin-1-yl)propyl)amino)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3~{(4-amino-2-butyl-1H-imidazo[4,5-¢c]quinolin- 1-y[}propyl)-2-
20 (methylsulfonyl)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-
yDpropyDacetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl- I1H-imidazo[4,5-c]quinolin-1-yl}propyl)-2-
morpholinoacetamido)methyl)phenyl)acetate,
25 Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl}propyl)-2-((2-
methoxyethyl}(methyl}Jamino)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((2-(4-acetylpiperazin-1-yl)-N-(3-(4-amino-2-butyl-1H-imidazo[4,5-
clquinolin-1-yl)propylacetantido)methyl)phenyl)acetate,
(R)-Mcthyl 2-(4-(N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin- -yl )propyl)-2-
30  (3-hydroxypyrrolidin-1-yl)acetamido)methyl)phenyl)acetate,



Met hyl
2- (44(N-(3-(4-am no-2-butyl-1Hi m dazo[ 4, 5-c] qui nol i n-1- yOpropyl) 2-
nor phol i n y et hyl) phenypacetate, 25Met hyl
2- (44(|\l-(gﬂ7??5am no- 2- butyl- 1Hi m dazo[ 4, 5- c] qui nol i n- 1 W’?B"F"S"p"fffﬁsz4
2- et hoxyet hyl ) (met hyDam no) acet am do) Eret hyl ) phenypacet at e,

Met hyl
2-(4-((2-(4-acetyl pi perazin-1-yl1)-N(3-(4-am no- 2- butyl 1H i m dazol 4,

(5;?) C}\/g? Ih;?)l | Rffegh )(5)(5) ((?\P Y &Caen%naig] 2CLulyq‘31tPP¥1‘1|11)clE40?¢{1 ¥eﬁ1(1:11e1{[0 n-1-yl)propyl)-2-(4-

2- (44(N-(3p ﬁlﬁhﬁi’iﬂ-@%dc}grp@#&ﬁ‘llr - HihcdehAdA Rk ﬁ? ﬂ!)‘éc@@ld n-1-yl)propyl)-2-
30( 3- hydroxyEyrroI I'di n- 1- ypacet am do) met% enypacet ate, 12
Met hy| thyl 4-(2-((3-(4-amino-2-butyl-1H-imidazo[4, c]qulnohn- -yI)propyl)(4 (2-

2(24 (pyr P RuS DB ey BB s ) Pk bt e o)

Et hyl 5 Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin- 1-yl)propyl)-2-(4-
4-(243- (4-,am no-.2-hut y1-1H i m dazo 5-chui nolin-1-yl)propyl) (4-(2-
et hoxy. > OB RTR ORI R B el p S DiBehadiotie 1) Dar ot at o
SMet hyl Methyl 2-(4- ((N—(S (4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yDpropyl)-2-
2-(44(N-(3-(4-am no- 2- 1-1H i m dazo[ 4, 5-c]quinolin-I-yl)propyl)-2-
(4- (et hyI(E'L?FWiHS}pﬁ?aﬁ%tﬁ%' oymathylypherylasetaly net hyl ) phenyf | acet at e,

Met hyl Methyl 2-(4-(N-(3-(4- -2-butyl-1H-imidazo[4,5- lin-1- 1)-2-(4-
2- (420- (3 (4 amno o ULy ~AEL S M 0azol 4 Becgu mot T 3y T L a-

(pi perli0di rzets: -Wtoméﬂamlmmmm@ph bﬂQﬁ%&@Eﬂ@ﬂ?@ithmDacemte

[2 4(3 f:]( 2‘;“( ﬁo lhﬂ? 3% @-@-@Y%ml (Zji_ﬂl)q-al%—lemldazo[4,5-c]qumolm-1-yl)propyl)-Z-(4-

10(tert- bl[te@txtytuapr)lomnbyhﬁ(menhy)lpnpm)piqbhndiﬁ—ly)ﬂhcanmiﬂoatnéthmﬂhyh))lphetmypac et
t Met hyl . .. N

2. (44( N (3- (EERF R G gminee PHY UG ioBodySerlmibg il YDPSBYUATR) - 2-

4- methoxy-2- oxoethyl)benzyl)ammo)—Z oxoelhyl)plperld1n—4—yl)acetate

(tert- butoxycarbony grret ypan EP%YEr eridin-1-yfl acetam do) net hyl ) phen
ypacetlat e, ! H(3AC (SR 2-Dpivird L ZHB@P(ZE)[ﬂ 5I1Q-CIPWP1“H<§2@PEPPB D&r@ai nol

in- | -yl)xﬁé&mjztjéfo(lb I -2-oxoethyl dine-4-carboxylat
met hoxy- 2- oxoet h¥2 (bee}%z) m}%’r)nmr}gl)o2 -0())(>0<%e¥ %plﬁ)?n :nger?arl %Xy4de | )acet ate,

15Met hyl Meth 4-((N- (3 4-amino-2 (2—methoxyethy) 1H-imidazo[4,5-c]quinolin-1-
L (B oAt Abia sl oL e onr) (4 (2
Methyl 2-(4- ((N—(3 (4-amino-2-{2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
20 yDpropylD)-2-(dimethylamino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yl)propyl)-2-(piperidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yDpropyl)-2-((2-methoxyethyl)(methyl)amino)acetamido)methyl)phenyl)acetate,
25 Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-¢c]quinolin-1-
yl)propyl)-3-(piperidin-1-yl)propanamido)methyl)phenyl)acetate,
Methyl 2-(4-(((3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yl)propyl}(3-morpholinopropyl}amino)methyl}phenyl}acetate,
(S)-Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyecthyl)-1H-imidazo[4,5-c]quinolin-1-
30  yDpropyl}-2-(2-(methoxymethyl}pyrrolidin-1-yl)acetamido)methyl)phenyl)acetate,
(R)-Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1- ,
yl)propyl)-2-(2-(methoxymethyl}pyrrolidin-1-yl)acetamido)methyl)phenyl}acetate,



Met hyl
2- (44(N-(3-(4-am no- 2- (2- met hoxyet hyl ) - 1Hi m dazo[ 4, 5- c¢] qui nol i n- lyI)

propyl) - 2- ‘&'B(z?ﬁf?l(}g )? 1- yeacet am do) net hyl ) phenyeacet at €pCT/GB2008/050328
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yl') propyl) - 2- (di met hyl am no) acet am do) bt hypphenyeacet at e, Met hyl

2- (34N- ( 3- (4- am no- 2- ( 2- rrethoxyethyl) 1H i m dazo[ 4, 5-c]quinolin-1yl)p

[)-2- t t ] t I
oD hal e ( oh (R h Sy B  e s bE  ESG L Sl 1.
%IOpr ggK/L % R@)lﬂa?omtjl@jyy@hﬁmll)flméthﬁ‘lﬂﬁﬁﬂlélﬁ}l@;ﬂﬁhﬁﬁﬂca@ﬁermt hyl) phenyl ) acet a

e
2- (44N ( 3- (4M§Hayh%I’ﬂ@“z(%@r%wét(ﬁmthwﬁhwdé&@fldazy{ﬂei -glarwelin- 1-

yOpr Sloy' ) by S i i aroky HRAN LAY B H0) RELA) BB YRR AL Sre,

2- (4-(Q(3- (413@th)’h?-5-(2-(@2(MMRV@EUMI)I&Hﬂdmoﬂ%&@IWII@hDilepd)m@)’ll)ﬁ%f@f op

{lsg ( :I\B/E,[Tﬁr ﬁ*ﬂ th{xyg{ﬂgzﬁ&sfétl)lﬁmn I?Q)Q%Ean}/l!i3)91%&%’)1)?1%)(3&06 a%é,

2- (44( N—(3 ( Mhethyl 203-2N-2 (Hedrhioo-petulngd H-fhiddao{ 4 5.z jutbhofin dd)piropei)- - 1-

youcet ah (é%}y@ﬁy\(’%ﬁﬁg% Vi B Orneyy et

yOacet am

2- (44N-( 3- (4M@fﬂ %\: (ﬁcmﬁﬂﬂ@&ytﬂ&ﬁym-mhhiaidm sazRlblia-1Cy 15 R)-2.n- 1-
(0}

y Qor opyl) xymet hyppyrrolidin-1-ypacet am do) net hyl’) phenyl ja
cet at d9 \Aﬂ)pm n@m@@ﬂw@ahw@e@@tqs Met hyl

2- (44(N-(3- |
Fopy0- 2. (pyr S Ay e B 7 ol TR PP
2- (44( N ( Jy@epxmethylganging)acatanidoyednipbenybacatitdaz o[ 4, 5- c] qui nol in-1yl ) p

ropyd) - 2+ ((2ofuidt SRR LAY TN AGELAT Se)Ril L pfsnyRaget ot

2-( 34( N- ( 3ﬂktﬁhyli(f&rﬂlﬁ)ydi‘e—DHtmlanlf#-lyl)mldla}a@{:témﬁiogﬁ]lquylﬁpﬂenﬂ)aJ:et}mapr opyl)-242
I-\/Et hyl (gxyet hlwe h(y[ﬂ2a ?%’(% I(EI (}loz?n?igg uty 1%1133/20)[4) ft] -C qum)o?i -ﬁ)propyl) 2-
2- (3 ((N ((a?»ze(l&maﬂylr)&e&n{aw)mm%bﬂeﬂw@é@[eﬂ 5-cl quinolin-1-yl)pr opyl) 2
RS AR DA E T A S, 114
hydroxyazetidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
20  (pyrrolidin-1-yl)acetamido)methyl)phenyDacetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin- 1-yl)propyl)-2-(3-
hydroxypyrrolidin-1-yhacetamido)methyl)phenyl)acetate,
(R)-Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(3-hydroxypyrrolidin-1-yl)acetamido)methyl)phenyl)acetate,
25 Methyl 2-(3-((N-(3-(4-amino-2-butyl- 1H-imidazo[4,5-c]quinolin- 1 -yl)propyl)-2-
(piperidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
hydroxypiperidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-y)propyl)-2-(4-
30  methoxypiperidin-1-yl}acetamido)methyl)}phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin- 1 -yl)propyl)-2-(4-
(dimethylcarbamoyl)piperidin-1-yl}acetanmido)methyl)phenyl)acetate,



10( di propyl am no) acet ani do) met hyl ) phenyl ) acet at e, Met hyl .
2- (34(N-(3-(4-am no-2-butyl-1Him dazo[ 4, 5-c] qui nol i n-1-yl ) propyl) - 2-

(bis(2- h
2-(3-0-(3-

t d t hyl ) ph t at
y‘??%%ﬁggg m no) acet am do) net hyl ) phenypacet a leC'BIGBzu 'HB%

am no- 2- butyl - 1Hi m dazo[ 4, 5- c] qui nol i n-| pr opy

(et hyl (tetrahydro- 2H pyr an- 4- yDamni no) %:et am do) et hypphenyl ) acet at e,

15Met hyl

2-(34(N-(3-(4-am no-2-butyl-1Hi m dazo[ 4, 5-c] qui nol i n-1-yl) propyl) - 2-

(azetidin

L2TShlN (5 YRR A R A I BE A Gt e o ior ey 1) - 2-

(3- hydr oxyapedlindhdtanmidiPareiyBphdg)h@tdiy| ) phenyeacet at e,

Met hyl

2- ( 34( N- ( 3- (Metipd #r63- LN Grif 1amipp-2rivugaA bt-imideze 4 sinoHo-2-X)mserybyd-) - 2-

20( pyrrol

S B N S AR L R RO B Shotare, Mo 1Y

m no- 2- ut 1H1"m dazol'4

ol 1 n-I -yppropyl) - 2-(

3- hydboxypyiethiyl 21{3}((1‘1 @E@eﬁ’emmm?dm)ﬁ’dﬁhylpémf@baNGmh&l-yl)PfQHR))-EVE‘t hyl
2- (3 ((N- (35 )ﬁ%LPm - liyl tXn %d]('J mgﬁ‘*ﬂ%{ﬁ%lﬁ%cetﬁge] qui nol i n-1-yOpr opyl ) - 2-

( 3- hydr ox

ypyrr

€hypacet ate, 25Met hyl

2- (34( N- ( 3- (Mtethyl mg:; eﬁ\bmwanﬁhbamuqaae{ #niBazo]4y5He Tyalniotin-1-W Rpspefyd-J4-2-

(pi peridi

2o (34(N-( Yéﬁ’%’rﬁﬁ llzef%&wﬁ)igi%ﬁ%gaﬁ%@ fg]t‘)géﬁ‘ﬂa :Vﬁt r1w|yOpropy|) 2-(

4- Eylclr oxy pi PRz 13-Iay Bageinad-douietmyini By s-: ReRbRh8 -yl)propyl)-2-(4-(2-

2- (34(1&(3nthgthvlampgamtlyml)amamrﬁoam&zibylmlsmd]aq@atﬁo| i n-1-yppropyl ) - 2-
(4- 30met hoxypirpes (B d-¥lyRaRIBH A9) MBI LRAE PYb L ACRE-3hRazo[4,5-

Met hyl

2- (34N(3caqa,mmtmrﬂeymarbpmmeta;mdomndhylm{h&nﬁ)mq:tqim nol i n-1-yl ) propyl) - 2-(

;2 (di %: Eg: ﬁa{hyﬁﬁ‘?:}’ R?sf 8e{4| a%%nqo 5 %%qﬁ-lm]dQZ%M %ﬁ}/llr?oplq qn}XJp)ropy?)tZ’i

2 (3 I( N (Bre(igtsaIfbmO)pdebizing] -y Dibeaniidaan{ig )phal udensd, i n- 1- yOpr opy1) - 2-
mor phglii noacg 8 40) MRE W) BOSOYRAETY Y Lridazof4,s-clquinolin-1-yl)propyl)-2-

20

25

30

(azepan-1-yl)acetamido)methyl)phenyl)acetate,

Methyl 2-(3-((N-(3-(4-amino-2-butyl- 1H-imidazo[4,5-c]quinclin-1-yDpropyl)-2-(1,4-
oxazepan-4-yDacetamido)methyl)phenyl)acetate,

Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
methyl-1,4-diazepan- 1-yl)acetamido)methy)phenyl)acetate,

Methyl 2-(3-((2-(4-acetyl-1,4-diazepan-1-yl)-N-(3-(4-amine-2-butyl- 1H-imidazof4,5-
c]quinolin-1-yD)propyl)acetamido)methyl)phenyl)acetate,

Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin- 1-y)propyl)-2-(4-
(ethylcarbamoyl)-1,4-diazepan-1-yl)acetamido)methyl)phenyl)acetate,

Methyl 2-(3-((IN-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
(methylsulfonyl)-1,4-diazepan-1-yl)acetamido)methyl)phenyl)acetate,

Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyt)-2-(4-(2-
methoxyethyDpiperazin-1-yljacetamido)methyl)phenyl)acetate,

Methyl 2-(4-((2-(4-acctyl-1,4-diazcpan-1-yl)-N-(3-(4-amino-2-butyl-1H-imidazo[4,5-
c]quinolin-1-yl)propyl}acetamido)methyl)phenyl)acetate,

Methyl 2-(4-((IN-(3-(4-amino-2-butyl- 1 H-imidazo[4,5-c]quinolin- 1-yl)propyl)-2-(4-
(methylsulfonyl)-1,4-diazepan--yl)acetamido)methyl)phenyl)acetate,



Met hyl
2-(3- ((N-(3-(4-am no-2-butyl-1Him dazo[ 4, 5- cl qui nol i n-1-yOpropyl ) - 2-
g'(\/gtShG:?) 2wor AbgmERY| mor phol i no) acet am do) met hyppheny paget.akfiusnsos2s

y
2-(3-0-(3-(4-am no-2-butyl-1Him dazo[i 5-c]quinolin-I-yppropyl)-2-(4
- et hyl pi perazi n- 1- yeacet am do) net hyp %enyl )acetate, Met hyl
2- (34N-(3-(4-am no-2-butyl-11-1-im dazo[ 4, 5-c] qui nolin-1-yOpropyl) - 2-

Vet hyl 2 (- ST BB RS g S R SRR M in 25 8184 5.
[ 4, 5- c] quiinidazo[4)5-y1qpiaoly- 1 y)propdbéRamidy R Rylenhhepitqper azi n- 1

-yl tam do | ta

2y< G (e Koo P URP DY A 25 riq oyt o st T lmimelinda of 4,

2- c] qw n l)p%fk)ypwlﬂ@ﬁﬁg%ﬁfé%zﬁm 993&%&1&@91@@@%&@99&@% Met hyl
(3-( H i m dazo %Eumolln I'-yl) propyl)-2

. g ;1/;3 tg} lthyl Mﬂ%%ﬁ (Y- @eﬂaazmno@ (Qm@hqxa:ﬁﬁhmbjl whdzpphealaingdetlat e,

2- (3 ( {w O PE Y A g o Y PP A Es oy e e sy DR S py 1 ) - 2

- (azepan- 1- ymxyeﬂam@bammmhmk@mmmem@eH-mndmtmm]qumoim 1-

2- (34(N- 1- 1H 4.5- 0 1) - 2-
T oo Db Se s kDS SRaH R Db hactiate Y OPLaPy Y -2
2- (34(N-(3-( Mf;&fﬁ DO3-2M0(B-landitb 2n et Rbd e thylg] 1 GUInTigA o, d-c)quinligpy 1) - 2-

(4- 20 nethyl-1,4-di azepan-1|-yQacetam do)) met hyppheny acet at e,
Net hyIlO yl propy) 2- (4-(2-methoxyethyl)piperazin-1-yl acetanu 0 1ethy phenyl)acetate

2-(3-((2- 2-butyl-1H d
L, o e 2

Met hyl
2 & (3 (O el GecBY iR\ ia P Hirihdy ghbbill SR80 fon ufd 1 aPRioh B & cé{r'n},&fnﬁ%\‘l) 2

(et hyI car Hamny4 §13 dr, Apldiazeptce ly-ay@atbleaait deyaut bhydnpd ebove wddeht @hrises
25Me

2-(3- ??N— (eﬁhf(ﬁ am no- 2- butyl 1H i m dazo[ 4, 5-c] qui nol i n-1-yl ) propyl)-2
- (4- a) where X is a group NR® , reacting a compound of formula (IT}

(et hyl sul fonyl) -1, 4-di azepan 1- ypacet am do) net hyl ) phenypacet at e,

Met hyl

2-(4-((N-(3-(4-am no-2-butyl-1Hi m dage[ 4, 5-c] qui nol i n-1-yOpropyl ) - 2-
(4-(2- net hoxyet hyl) pi perazi n-1-ypacdt &m do) net hyl ) phenyl ) acet at e,

Met hyl N
( 3°no- 2- but y1- 1H i m dazo
t hyl ) phenypacet at e,

2-(44(2-(4-acetyl-1, 4-diazepan-1-y N-(
g
zo[ 4, ¥lqui nol i n-1-yl ) propyl) - 2

[4,5- 30c]quinolin- 1 -yl)propypa

Met hyl

2-(4-((N-(3-(4-am no-2-butyl-1H
4-

(rret hyl sul fonyl) -1, 4-di azepan- 1 y)@acet am do) net hyl ) phenypacet at e,
(n
20  wherein Z', R?, R* and m are as defined in formula (I) and L' is a leaving group, with a

compound of formula (IIT}



15 Met hyl
2- (4424(1- acetyl pi peridi n-4-y1) (et hypam no) - N- (3- (4- am no- 2- but y1- 1H
Il\/?t ﬂalzo[ 4, Grocdostizedh i n- 1-yl ) propypacet am do) met hyl ) pheny@epgaiias/esoss

y
2- (44(N-(3-(4-am no- 2- (2- met hoxyet hyl ) 4 1H i m dazo[ 4, 5- c] qui nol i n- 1yep
ropyl)-2-(4-net hyl pi perazi n- 1- ypacet am do) net hyl ) phenypacet at e,
5Met hyl
2-(4- ((N—(% g 1 [ 4, 5-c] quinolin-1-
yl ) propyl) - ?Xa?g %%oxye hqﬁ%¥§%?%%%ﬁ%§%hl @gﬁgnldo)nethyl)phenyea
cetate, higx! NR and Y' isC Ikyl ting d of formul
2. (34N.(3((¥%an1noléa%m“%ethéﬁyetﬁ§ 1-C4 iy lengy reasting ¢ compound of formyla
yepropyl) -(2vY 4- nethylp|perazin-I-yfIacetanldo)nethyl)phenypacetate,
Met hyl
2-(3-0-(3-(4-am no-2-(2-met hoxyet hyl H:1I—l-inidazo[4,5-c]quino|in-l- 10
yQpropyl) - 2- (4- ( 2- met hoxyet hyl ) pi pe szinpi yOacet am do) net hyophenyDac

etate. and pharmaceutically accep Sa any one thereof
The present invention further pro a ss for the preparation
of a conmpound of formula (1) or waf ma utlcally acceptabl e salt
t hereof as defined above which ¢ ses 186iN-hpr: a) where X1 is a
group NR5, reacting a conmpound G o a (I1)ls (11) 20 wherein Z1,
R3, Ra and mare as defined i R nula (1) affl L1 is a | eaving group,
with a conmpound of formula (I11) (R2), (111)

(V)

5  where R, R’, R®, Z' and m are as defined in formula (I), with a compound of formula (V)

)

y z COOR!

H

(R2),
(V)
where R', R*, A and n are as defined in formula (I) and Y*is a bond or a Ci.salkylene
group in the presence of a suitable reducing agent {(e.g. sodium triacetoxyborohydride); or

10 (c) where X' is a group NR®, O or S, reacting a compound of formula (VI)

NH,
N
PR
ZN
ZoxH
(R®)m
(VD)

15 wherein X’ isa group NR®, Oor S, and Z', R?, R®, R® and m are as defined in formula (D,

with a compound of formula (VII)



16 where Y1, RI, R2, R5, A and n are as defined in formula (l); or
(b) where X1 is a group NR5 and Y I is Cl-C6 al kyl ene, reacting a
conpound (rv)y (I'v) 5 where Ra, R3, R5, Z1 a

defi ned |ﬁ$vf0f02?6§qégﬁl , With a conpound of fornula (V) ﬁ@r/?}%?ﬁuﬁ?z\%
where RI, R2, A and n are as defined iq formula (1) and Y2 is a bond
or a Chsal kyl ene group in the presence ot a suitable reduci ng agent
(e.g. sodiumtriacetoxyborohydride); or 10(c) where X is a group
NR5, O or S, reacting a conpound of formula (VI) (V) 15wherein X3
is agroup NR5, 0 or S, and Ziz F ' R2 n are as defined in
formula (1), with a conpound 0O

where Y', R', R%, A and n are as defined in formula (I) and L’ is a leaving group; or
(d) where X' is a group S(O)p where p is | or 2, oxidation of a compound of formula (1}
where X' is S; or

5  (e) where X'isa group NRSCO, NR5802, NR®’CONR? or NRSCONR?, reacting a
compound of formula (IVA)

NH,,
N
N~ ™
| Damiy
N
N_1
Z—f?l—H
(Ra),, R
(IVA)

where R®, R®, Z' and m are as defined in relation to formula (I) and R*® is a group R® or
R® as defined in relation to formula (I),

10 with a2 compound of formula (VIII}

1

13 —x% COOR!

(R?),
(Vi)

where L* is a leaving group such as halo, X is a CO, SO,, CONR® or CONR? group
respectively, and Y!, R, R%, A and n are as defined in relation to formula (D; or

(f) where X' is CONR® or SO,NR’, reacting a compound of formula (IX)



(R2), (M) where YI, R, R2, Aand n are as defined in formula (I)
and L2 is a |leaving group; or (d) where XI is a group S(0)p where p
is 1 or 2, wosheiaikRp of a conpound of formm a (1) where pdpbS208%/085289
(e) where Xl is a group NR5CO, NR5S02, NRS5CONR6 or NR6CONRS, reacting
a conmpound of formula (IVA) (IVA wherlgz R', R3, Zi and mare as
defined in relation to formula (1) and ' R56 is a group R5 or R6 as
defined in relation to fornmula (1), 10 with a conpound of formula
(viin) (VIT'1) where L3 is a |eavi NG, 9r oup such as halo, X2 is a
CO, SO2, CONR6 or CONR6 group respectjyvely, and Yl, R, R2, A and n
are as defined in relation to formul NOr (O where XI is CONRS or
SO2NR5, reacting a conpound of for

(R2)q,

(1X)

where X * is an activated acid such as an acid chloride or SO,Cl, R*, R®, Z' and m are as

defined in formula (I), with a compound of formula (III) as defined above; or
(h) where X' is >N-COR?® or >N-SO,R’, reacting a compound of formula (I) where X' is
5 NR’where R® is hydrogen with a compound of formula (X) or (XI) respectively
L*-COR® h
00

L*-SO,R’
10 (XD)
where L* is a leaving group such as halo for instance chloro, and R® is defined in relation
to formula (I);
and thereafier, if desired or necessary, carrying out one or more of the following steps:
e converting the compound obtained to a further compound of formula (1)
15 ¢ removal of any protecting groups

o forming a pharmaceutically acceptable salt of the compound.

Tn reaction (a) and (c) above, suitable leaving groups L' and L? are halogen atoms such as
bromine, or chlorine, as well as an activated alcohol such as mesylate or tosylate. The
20  reactions may convenicntly be carried out in an organic solvent such as acetonitrile, 1-
methyl-2-pyrrolidinone or N,N-dimethylformamide at a temperature, for example, in the
range from 0 to 150°C. The reaction may be suitably effected by the presence of a base

(e.g. sodium carbonate or potassium carbonate).



(I'X) where X 4 is an activated acid such as an acid chloride or
S2C1, le, R3, z' and mare as defined in formula (1), wth a
conpound ofwof206smssa1 (111) as defined above; or (h) whergpgBioss/sos2s
>N- COR5 or >N SO02R5, reacting a conpound of fornula (1) where Xl is 5
NRS5 where R5 is hydrogen with a conpoupg of formula (X) or (XI)
respectively L4-COR5 (X) L4-s02R5 10 ere L4 is a | eaving group
such as halo for instance chloro, and R5 is defined in relation to
formula (ly); if j i

one or m)rl)e1 pgcg@%h({ér?%ﬁ?%%%%ala tC 8I|%ljs%:ﬁfe£§}gpl€£earr {}?ﬁgﬁt e (ggﬁrrg%%a{n‘!é&g%t&gitaﬁed
to a furt hlemetyphPpoumelidifiontpl,Padichlofésthahs or tetrehalrofofanany teppetatwt, fog
groups formng a . pharnaceuti cally acceptable salt of the conpound.
In reacti oer’%a‘(l%@’ Igﬁgﬂrflé%e%%&)et??&s'éjlyjt abl e | eaving groups LI and L2 are
hal ogen atonms such as bromine, or chlorine, as well as an activated
al cohol_ such as nesyl at  tosylate. The 20reactions may

convenpent %}nH?@n@ﬁa?frfP@aﬁ%ﬁD gy %ﬁrw&&ﬁseﬂ%ﬁ\?@ ft the grapfiogscheme A:
acetonitrile, 1- nmethyl-2-pyrrolidinone or N, Ndinmethylformam de at a
tenperature, for exanple, in the range fromO to 150C. The reaction
may be suitably effected by the presence of a base (e.g. sodium
carbonate or potassium carbonate). 19 In process (b), the reaction
may conveniently be carried out in an organic solvent such as

1- net hyl - 2- pyrrolidi none, 1,2-dichloroethane or tetrahydrofuran at a
tenperature, for exanple, in the range fromO to 100C



5Conpounds of forrmula (I1) nmay be prepared as illustrated in the
reaction scheme A°° a)m Ra)", (Ra)"(Ra),,(Ra)" Schenme A where |e,
m R3 and o @f3am defined in relation to formula (1) gRdeRobSostszs
protecting group. WO 2008/ 135791PCT/ G1L32008/ 050328 21 The conpound
of foorma (B) is prepared by nitration,of a conpound of forrmula (A).
Suitable nitrating agents include ni trF@ acid . The reaction is
suitably effected in an organic solvent such as an organic acid such
as propionic aci d The reacti on may be C&I’I’I ed out at el evated
Shure to 150C. 5 Conpounds

- X @H t htonyt+ chlLem ('1_|DIVFto give the aryl
chl ori de wh gan then be displpg an am noal kanol . The
chlorinati or~Ne&" suitably carriedyQut in a solvent such as

di chl or omdRRAlane, 1Lgr eferably at (Rhevated tenperature. The displacenent
of the chloride with an aminoal kar®l, is sui t abl y carried out in
the presence of a base Ne{z—e@anpl triet IﬁlzﬁJ TéE 3P Huni gs base and
in an organi c sol vent duch as chI or oret ha at a tenperature in
the range fromO to 40C. Compounds of fornula (D) are prepared by

adding a suitable p iMép group to the 15hydr t Nﬁiznal group.
This can be effecte u5| ng conventl Snal chem st r? as outI | ned for

(Ra (R
NH N O, +
N7y 2 N7 NN
| 2 T | \>_R3—“' N[ \>_R3
H 1
Z~op Z~0p
(R (R (R
E F G
NH, NH, NH,
N N N
P Ra L= A >
L 1 1
(R*)n (R, (R,
(1 J H
Scheme A

where R*, m, R® and Z' are as defined in relation to formula (I) and P is a protecting group.



exanple in 'Protective Goups in Organic-Synthesis' by Theodora G een
(publisher: John Wley & Sons). A suitable protecting group P for the
hydroxy gr@eeishssfoer exanple, an al kanoyl group such ascpg8inéesedss
aroyl group, for exanple benzoyl, or an arylmethyl group, for exanple
benzyl, or a silyl group for exanple t@ﬁt-butyl (di met hypsilyl. 20
Compounds of fornula (D) may al so be prepared by adding a protected
am noal kanol to a conpound of fornula (B), using the sane conditions
as above. i S e -

conpound o 1% Sglﬁugﬁgyﬁf&iﬁjﬁ)g%%pélg%b ?Iﬁgﬁglg%[%t %%ﬁgP%%eﬂoﬁlﬁ@%e%%Mer
in a suit dhiitebls alteeing agenthineladaniaid azidacThe @actidh Soglitabhy o ek thrandeganic

t he presencg of sui tabl e catal yst such. as. % of . ni ckel chlqride
1 a sur t ABNETGHR B SEte SO° i RARGPIBIC Ty Gr JaiAL OB FEB Ut
hy dr ogenatedl@ated etlherat@Rs for BLdnisle fibhgobia eerferdidnogsmcgas at el evat ed
pressure, for exanple at 2-5Bar in the presence of a suitable

cat al yét such as a 1% platinumon carbon catalyst. The reaction is

sui tably etf a6k Ao RAMYE 7 s t f formula (B) wi
2008/ 13579132%‘@82%})3105%5_2)8%; i Sueh e%ésmf’r?eeﬁoﬁi}jl"%?dn? ngThe ) it
sui t abl e sohixént obthednyhshlptidesind IMBr give thdianyd nllogde which cirdthembe he
presence of. coupling reagent ch.,as 0-(7-azabenzotyiazol-1-y1)-N,
RN e PR b SRR AT B Rt S SREPRE R RS ol b
presence ak dkhhaseetharehp@eribly atdiynhaditgiepdraug. B digidcemsal ofeld chorizle

as N-nethyl. pyrrolidjne, Alternatively the 5Sconpo of formula (F)
oy b Oor SAT A Ol 455 B CEes P RS e PRI

sui tabl e &ﬂétﬂ?lﬂhir&%mlﬁ%slﬂaéﬁnm{h aPWigh Ik sSvER BRI s AR I REBSRMeCatdf a
sui tabl e catal yst such as 10nmol % of tol uensul phuric acid. The

reacti on it@MBUAENyheappgairead 040 4@1Cevat ed tenperatures, for exanple
from 30- 150C 10 Conpounds of fornula (F) nay be oxidised to conpounds
of formula (G by reaction with an oxidi sing agent such as

met a- chl orlgpearosrgheifeoida €e) ae prepirgd by géhingpeswiebld@rotddtiag igeaptto te i s
sui tahly eff.ected i.n,an organi ¢ solyent, such as dichl.oraonet hane. or

ot hanar® ad v S R AR st PSR SIE o en Rl R R AR o
room t enpesakpledn ‘FrbSuieatisaps n\Orgitie S pnhgaat b Thdodbry Gadb(fublishess John
reacted w -t ol uenesul phonyl chl ori de.and_aqueous a nia to
Convert | Vi &@HLSO@E}UWBE@FX‘?%W%W%OT therhgdiogX rauB e 18 Sempaciny

ef fect ed iaqkaﬂaylcgrag;uush BOAMEMN an FHEA gﬁﬁf},%fsmaﬁfpw%m,%r ah QRIMBE@IUT €S
- y

in the range from 0-40C and conveni ent at roomtenperature are

suitably P fas@xample bapzybios e silyprop fohexapwloy rea bty kbmebuheilydf
f | ; _ ;
conat 2on Copfiop S0 TpGaTPENMaPlied OF SRbRed o) adabids HGRERE EboORunol 90

choi ce of compbest eoffgmgrlo(l), usigite sdroe cexddivpt es abame.acyl group such as
an al kanoyl or al koxycarbonyl group or an aroyl group nay be renoved
for exanple, by hydrolysis with a suitable base such as an al kali
met al  hydridxicdpotiml ofésiangid €D) ik theh tdtuedd 15 dstinuntdiysbuad bflformula (E).

Suitable reducing agents include iron powder in a suitable solvent such as acetic acid or
25  sodium borohydride in the presence of a suitable catalyst such as a 15% of nickel chloride
in a suitable solvent such as methanol or hydrogenation. Suitable hydrogenation
conditions include the use of hydrogen gas at elevated pressure, for example at 2-5Bar in
the presence of a suitable catalyst such as a 1% platinum on carbon catalyst. The reaction
is suitably effected at room temperature.
30
Compounds of formula (E)} are then cyclised to form the compound of formula (F).

Suitable cyclisation conditions include reaction with an acid chloride in the presence of a



25 Alternatively a benzyl group may be renoved, for exanple, by
hydr ogenati on over a catal yst such as pall adi umon-carbon. The

product of whosasgzeJ) is then converted to a conpound gfpER5VIRR2s
(I'1) by formation of a suitable |eaving group such as halo, for

i nstance chloro or brono, or an activaagd al cohol 30 such as a
mesyl ate or tosylate. For exanple, the“Chloride nmay be fornmed by
reacting the conpound of forrmula (J) with thionyl chloride.

Pref erabl y_i ven C S.di.chl.orone t enperature .
et ween 2tpoaibrte FHEasNE D A8HGhE MOHDTERIE ey Pl RTRRREE P acia
prepar ed hy tiepresadeadausuploigtreagast sukh bsO#(MaedbehrotrBebb BN, N AV aNR
R58 H2N-Z/ -N\1c1/41 N-Z-1 2 pi 5 wher m.R3 and Z re a
defined i HCW@F%‘EXJ[HHH‘PBmP’ba}WB}“%h‘%ﬁP%t s ?@ﬁi@ Hehs REgench °%%€%§F'F Bo
formul a (l\Né&hyamtheRh alsSitadle @WeAOsulh @8 RGhétRE pgirelidine. AARBAURES 1ef
formula (K) or may be prepared by reacting the conpound’ of

L b
fornul @ 5 ceslpovéchf farnpgla (Himeaydte prepaesdyly yplisekonieasiion 1t Q3thgpsjes e e
aryl chl org ' S j i i i r
Y ot eor Sl s 628 b RERGE) S SRUAGE e phest T ITUAMAAANE sk
a sol vent asu@mols offiobicharpgmeic heideThequeadtion abdujtably cBbasbatettvated

tenperature. The displ ace t qof the chloride wth a di-am no al kane,
or a prot é%%?ia‘f“é?ﬁﬁgfﬁ@f@gefegf”?g‘OsléBt%b| y carried out in the presence

of a base for exanple triethylamne or Huni gs base and
10 Compounds of formula (F) may be oxidised to compounds of formula (G) by reaction with
an oxidising agent such as meta-chloroperoxybenzoic acid or hydrogen peroxide. The
reaction is suitably effected in an organic solvent such as dichloromethane or ethanol at

reduced temperatures for example in the range of -10°C to room temperature.

15 Subsequently, the compound of formula {G) is reacted with p-toluenesulphonyl chloride
and aqueous ammonia to convert il to the compound of formula (H). The reaction is
suitably effected in an organic solvent such as dichloromethane. Temperatures in the range

from 0-40°C and conveniently at room temperature are suitably employed.

20  Deprotection of the resultant compound of formula (H) yiclds a compound of formula (J).
The deprotection conditions for the above protecting groups necessarily vary with the
choice of protecting group. Thus, for example, an acyl group such as an alkanoyl or
alkoxycarbonyl group or an aroyl group may be removed for example, by hydrolysis with a
suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.

25  Alternatively a benzyl group may be removed, for example, by hydrogenation over a

catalyst such as palladium-on-carbon.

The product of formula (J} is then converted to a compound of formula (IT) by formation of
a suitable leaving group such as halo, for instance chloro or brome, or an activated alcohol

30  such as a mesylate or tosylate. For example, the chloride may be formed by reacting the
compound of formula (J) with thionyl chloride. Preferably in a solvent such as

dichloromethane at a temperature between 20-40°C,



10i n an organi c solvent such as dichl oronethane, at a tenperature in
the range fromO to 40C. Were a di am noal kane is used, a conmpound of
form a (K)wi ed which may be subsequently protec a
conmpound o b?%@%ﬁﬁgi(L) usi ng conventional methods. 15 %?Qﬁ%?%%ﬁ%gﬁ
protecting group Pl is for exanple, a éoup such as an al koxycar bonyl
group, for exanple a nethoxycarbonyl, hoxycar bonyl or

t - but oxycar bonyl group, an aryl met hoxycarbonyl group, for exanple
benzyl oxycarbonyl. A suitable alternative protecting group for a
primary amno group is, for exanple, a phthal oyl group. 20 Reduction
of the prathigioudds dfrbmmlles (V) addSIVg) hey beyRpRtEbpRaARGRISs Lafkdist | Ons
to those described_above for the reduction of the conpound of fornula
(D), will Wysbripdan Seegsthd of formia (M. This in turn may be
cyclised to a conpound of formula (N) using conditions anal ogous to

t hose descri bed above for the cyclisation of the conmpound of
25formula (E), oxidised to a conpound of forrmula (Q using conditions
anal ogous to those descri bed above for the oxidation of the conpound
of formula (F), and the product reacted with p-tol uenesul phonyl

chl ori de and aqueous ammonia to formthe conpound of fornula (S)
using for exanple conditions anal ogous to those descri bed above for
the preparation of the conmpound of formula (H). 30 26 choice of
protecting group. Thus, for exanple, an al koxycarbonyl group may be
removed for exanple, by hydrolysis with a suitable base such as an

al kali nmetal hydroxide, for exanple lithium or sodi um hydroxi de.

Al ternatively an all coxycarbonyl group such as a t-butoxycarbonyl
group may be renoved, for exanple, by treatnent with a suitable acid
as 5hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid
and an aryl net hoxycarbonyl group such as a benzyl oxycarbonyl group
may be renoved, for exanple, by hydrogenation over a catalyst such as
pal | adi um on-carbon, or by treatnment with a Lewis acid for exanple
boron tris(trifluoroacetate). A phthal oyl protecting group which be
renmoved by treatnent with an allcylam ne, for exanple 10

di met hyl am nopr opyl am ne, or with hydrazine Suitably in Schenme B, R5
i s hydrogen, which may be converted to a different R5 group | ater,

for exanple once the conpound of formula (1V) has been converted to a
conpound of forrmula (1).



15 Conpounds of formula (VI) where X1 is NR5 may be prepared by
reacting conpounds of fornmula (1l1) with conpounds of formula (Xl 1)
RSNH, 20( Xyb)206s2idplok Ng conditions w il be simlar to thqsgcaessssobad
above for the reactions (a) and (c). Compounds of fornula (1) may
be coverted to ot her conpounds of for a (l) using conventional

nmet hods. For exanple, in process (h) above, conpounds where R 5 is 25
hydr ogen nay be reacted with conpounds of fornula (X) or (Xl);

L4- COR5 or L4- SO2R5 (XI') 30where L4 is a | §¥ing group such as halo
for instance chl orid, d R5 is definedy ton to fornmula (1).
The reaction is sullta |y carried out ir|an prganic solvent such as

acetonitrile, di heAiepgnet hane optionally in
| am ne. Tenperatures in the
)

t he presence of base such as tr
range fromO to are suitably enpKoyed. Simlarly, oxidation of
conpounds of f Rl a %}) during Proﬁ§$§ (d) above can be garried 5
out under conventionaf® conditi oRS, for ex | e by reactUBn with an
oxi di sing agent such askanqgcﬁﬁorope ybenibnggﬁkﬁﬂeN hydr ogen
peroxi de. The reaction 18 suitaphy fected in a orgaan sol vent
such as dichl oronet hane or ethanol at tenperatures for exanple in the
range of 0-40C. 10 Conpounds ORJ omm a (1 X) above where X4 N@ an
activated acid such as ag”asyd cHl oride are suitably pfepared2by a
reaction as set out in Sgheng C. _iCongitdons used forf|the[reacki ons,
shown in Scheme C are gener Ny tar to those used~pFangh

steps in Schene B. A cnd &f fotyula Y may be ctedHto &5
conpound of fonma Z 72 base suth as |ithium or sg#l um hydr oxi de,
in asuitable solvent (Bigh as tetrahydrofuran or néRf)gnol and water
Alternatively the i;;;;,nay beL hydr ol ysed under aci di ckconditions

such as aqueous HC1, eferably at elevated tenperature. A conpound
of formula (1) may prepared from a conpound of fornula

NH N O +
N2 N NS
SO () T W
o N/ \N/ s N 5 s N .
\ R \ R™
H l, Y1 . 1,
P “‘I\{ Z‘Hp{
(R, (R, P’ (R, P’
M N Q
NH, NH,
N N
N™ ™= N7 X
| S>—r? - | S>—r?
= N Y N
1 ‘g 1
5a |
(Ra),, R (Ra), R™
(IVA) S

Scheme B



¢« 29 (2) by activation of the acid to an acyl halide, such as chloride

with a reagent such as thionyl chloride then treated with a conpound
of formul awpl2oégrrzs7blne formati on of the acid chloride maycmoenMenosesisl y
be carried out neat or in an organic solvent such as dichl orornethane
at a tenperature, for exanple, in the range fromO to 80C. The
activated 5acid is then treated with a conpound of forrmula (111), the
reaction nmay conveniently be carried out in an organic sol vent such
as tetrahydiof wran R aldi A8l Jeﬁﬂéhaimraaion%ff&nﬁldoﬁf RSy E?dég&ed in
triethylamne at a tenperaturej_for exanple, in the range fromO to
80C. Al t errplgtionviel fprmmte (I¥)dndByislan anditd prafeeithagrodp. a coupl i ng agent
such as 1, 3- dicycl ohexyl carbodii m de or

benzotri azol -1 -yl oxytri pyrrolidi nophosphoni um 10hexaf | uor ophosphat e.

Conpounds Cafmlfomnm%fafo?ﬂl@@ (Iéb;:r\(la) Wb@pr)ﬁﬁarédslaﬁ@ﬂ@ﬂngﬁﬂ@lodﬁﬂadﬁﬁ@ pifoadulby
reacti onmpound, o r I 1 sodi S ite, then

1 eat mant Bf Wﬂﬁ&%éﬁwﬁ%%ﬁfﬁwgk’m%{%da%#ﬁﬁ R ?%L@ﬂﬁr&fes‘ﬁ‘eﬁl ¢ then be
thionyl chii@lice@wah aRi@sR0NRNS, RAPAEHEDIokH drébrIT ML PRad RS lsmoagxyl

chl oride. The suP_honyI chloride may then be reacted with a conpoun
of for mul &aiedopt ing sgixgat welk angiehlpgmsthane prferablyay clevaied temperatuem Thay

conveni entd: ) REMERTJFHE - I ol v . :
t et rahydr o#%’r an 1or 0(rgi C%P(;ﬁrllfgﬁel“{hﬁgarr?el%w t L&%n%b%'sa??étﬁétg&g)sﬁ tq }rl?ree?fhlﬁl am ne
at a tenperidably egrriéboutex hepresenderef & hescrfangemblegrie@y bhoi@0C Hudigs Aase and

d of | [), in whi X1 1 s NR5 d i d b
converiSed 8 el Palbh st UGB e “roPRar AL N A B o
- COCHNR7R810by. reaction with chl oroacetyl chloride followed by an

am ne of fornula R7TRBNH where R7 and R8 are as defined above. The
first stage is suitably carried out in an organic solvent such as

di chl or omeyha g dfimiAcRtA8 id dsbd, & copblhddTeo @il 1Y i€ Blepftbd GAIAMORARE V!
chl oride. 25Tenperatures in the range fromOC to 50C are suitably

enpl oyed. spbseapfatly PEserdedsio dgran 2 panpangd of rmpls (Blpsingopvensionsleerthnds. i n
an orggni c solvent such as dichloronethane or acetonitrile, with
excess of an am ne R7RBNH. Tenperatures in the range fromOC to 100C
are suit abt suighislpoyteding ewdpR008/f35ADRCT £EBR 608 650 AXSx BArngloup,

ElrJrPSRtSI t 3\;1ggreel?(%nl%l@?aRrgetﬁgxfcgr%%xti)izl,O thgygﬂbgny(f 8Frpgﬁionygycg;bo£y rgrrrclajulp?ar{ XX,
arylmethoxycarbonyl group, for example benzyloxycarbonyl. A suitable alternative
protecting group for a primary amino group is, for example, a phthaloyl group.

20
Reduction of the product of formula (L) using for example analogous conditions to those
described above for the reduction of the compound of formula (D), will yield a compound
of formula (M). This in turn may be cyclised to a compound of formula (N) using
conditions analogous to those described above for the cyclisation of the compound of

25  formula (E), oxidised to a compound of formula (Q) using conditions analogous to those
described above for the oxidation of the compound of formula (F), and the product reacted
with p-toluenesulphonyl chloride and aqueous ammonia to form the compound of formula
(S) using for example conditions analogous to those described above for the preparation of
the compound of formula (H).

30
Deprotection of the resultant compound of formula (S) yields a compound of formula (IV).

The deprotection conditions for the above protecting groups necessarily vary with the



LL is a leaving group such as halo for instance chloro and R5 is as
defined above. The reaction is suitably carried out in an organic

sol vent suwlp 29e/di7et hyl f or mal dehyde or acetonitrile, wdhgRfedeoskl v
one equi val ent of fornula (XX) conmpound optionally in the 5presence
of a base such as triethylam ne and a It such as sodiumi odi de or
pot assi um i odi de. Tenperatures in the range fromOC to 100C are

sui tably enpl oyed. A conpound of forrmula (1) in which XI is NR5 and

b pr epar SHos B blectifl SouPABY e SEAHR, SHIRMLEUbSI NGRS TR0l
10L(XI11) fmtmaamplaﬁby hycbrolye:awhgl spitahigbdso sudaa ap labcal injetad h}’(ﬂl’Dx1d’C,§9ﬂ at o
and mRa, R A . Zi a’ri}d‘%{\% are as fine

ani ne of féﬁf?mlfélt‘tl%t|°>f sodiurh bxilipx A d&% WF%O&YE Siitie éaa

above. The-tueagtdrBehylBioup era§ e lmﬂ@l/eﬂ Ufor th&intpik, B9 teXE6RESwIHH a bilAbRMA:AGS
R7118NH in an organi c sol vent such as DNVF or di oxane at a tenperature

in t he>r arydroghlonie,splfunegrnhgsrhong aeid prtluomsesticaciddids may be used
dd a n a roon 1 (5] I b
as an addig{MRihoRydaffonyEa6k) QJEh éasaﬁpfase oyl @gﬁ%g@&% dlif,ff%’XI\e/)

prepared from a correspondi'ng conpound of fomni
31 The al c%mplenlnyhxdeog@oﬁmrqvem ¢atalyst andhea vilinglivgn-otsalen.mg by treatment

conventi ongl, I'e %vblgqa xa&ﬁfﬂe%to% t%ﬂ@?&atc tg{r%%)% }gl{lh&lg'l '{’é%ct% %{51'8((1: e

in an appropnaeso rom
5 A corrpouvtdckotﬁerfembmd‘ayt(réﬂm&ntmghalnall{ydnmmd forsaxagplehe route in schene

A and the stry above.. Conpo af formulae (I11), (V), (M1),
(M 11 )tO &if %F]Ylf‘m“@%pyi@éﬂﬂm(’Rkng}tﬁg?’%a?ﬂ%vm conpounds or can be
pr epar ed from known conpounds by conventional et hods.
Suitably in Scheme B, R’ is hydrogen, which may be converted to a different R® group
later, for example once the compound of formula (IV) has been converted to a compound

of formula (I).

15
Compounds of formula (V1) where X' is NR® may be prepared by reacting compounds of
formula (IT) with compounds of formula (XIT) '
R°NH,
20 (XI1}

Coupling conditions will be similar to those described above for the reactions (a) and (c).

Compounds of formula (I) may be coverted to other compounds of formula (I} using
conventional methods. For example, in process (h) above, compounds where R is

25  hydrogen may be reacted with compounds of formula (X) or (XI);

L*COR®> or L“SO.R’
) (XI)

30 where L*is a leaving group such as halo for instance chloro, and R? is defined in relation
to formula (I). The reaction is suitably carried out in an organic solvent such as

acetonitrile, dimethylformamide and/or dichloromethane optionalily in the presence of a



10 It wll be appreciated by those skilled in the art that in the
processes of the present invention certain functional groups such as
hydr oxyl ofoaghgi@s8E0oups in the reagents nmay need to bep@f,@hgﬁglmsigy
protecting groups. Thus, the preparation of the conpounds of fo

(1) may involve, at an appropriate stag t he renoval of one or nDre
protecting 15groups. The protection and deprotection of functional
groups is described in 'Protective Goups in Organic Chem stry',

edited by j . r oups
in Organi c&%@hg%@ﬁaﬁl%gﬁw Bg;%,ﬁl%ﬁ' wg@éeﬁgaé)n lgbg%\é%at

W1l ey- 20lmipdoyedi en ¢ e (1999). The conpounds of forrmula (I) above
may be converted to a pharmaceutically acceptable salt thereof,
preferably an acid addition salt such as a hydrochloride,

hydr obr onigigiladly,ickldd8sPeCRhipbendsof faRalal) dHas @F@b@ (dpaRv&tR be carried
fumarate, naleate, tartrate, |actate, citrate, ruvat e, succinate,
oxal at &, i wadve senveRidmat @ﬂéﬁl@n% cfw‘éﬁ@mﬂbpf%%a%Wl K’Iaépé‘fdksét% agantisych as
i ncl ude di g [ ri

i -1 Dy o SRSk PHADE 158 oy ARG o pBAPE 14l effecedin
(di - besy| aneyganiesetishi wam@Idlleulmmeﬁlaac bkethaiot &t.temperatu@o iy cuandple af the
formula (I argdf | e of existing in stereoisoneric forns. It wll
be 30 und ) the invention enconpasses the use of al
geonetric and optical isoners (i ncluding atropisoners) of the
conpounds of fornmula ( and m xtures_fhereof including

2008/ 1:@574‘1@@1@#@@2@6@@%@@2 aboveicEt 4 aCI"WéteG%ldcﬁlet *&lﬂ“@ﬁ@r‘%ﬂ%ﬁﬁ
m xtures ta?@£Lf%@ e:pgrefd%mr@&u%ﬁaf—‘@&o&fm%bﬁen&résent i nvention.
pu

Enanti oneri ca fofms are particularly desired. The
conpounds of fornula (1) and their pharnmaceutically acceptable salts
have activity as 5pharmaceuticals, in particular as nodul ators of
toll-like receptor (especially TLR7)



activity, and thus may be used in the treatnent of: 1. respiratory
tract: obstructive diseases of the airways including: asthms,

i ncl udi ng Woa6dMsgdey allergic, intrinsic, extrinsic, PCT/GB2008/050328
exerci se-i nduced, drug-induced (including aspirin and NSAI D-i nduced)
and dust-induced asthma, both intermttgnt and persistent and of al
10severities, and other causes of airway hyper-responsiveness;
chroni c obstructive pul nonary di sease (COPD); bronchitis, including
i nfectious and eosi nophilic bronchitis; e sema; bronchi ectasis;
cystic fibrosishN sancoi dosis; farnery ng and rel ated di seases;
hypersensitivit gunoni tis; lung fllbrosis, including cryptogenic
ti brosing alve *’g,cndiopath?c | prerRstit} pneunoni as, fibrosis
conplicating H neopl asti c ther Eﬁ d 15chronic infection,

i ncl udi ng tubeéret] osis and aspergi 4 g8t s and ot her fungal infections;
conpl i cati ofB%af |ung transpl ant aRi)gn; vasculitic and thronbotic

di sorders of the laung vascul ature, and pBl monary hypertepsion;
antitussive activity including treatnent o cﬁz'ﬁ?E#ggaﬁh associ at ed
with inflamatory and secretory conditions of e airways, and

i atrogeni ¢ cough; acute a@% chronic rhinitis including rhinitis

medi cament osa, and N20wasohotor rhinitis; perennialxg dNSgasona
allergic rhinitis ilpclufding_fhinitis nervosa (hay |eve ); nasa

pol yposi s; acute @ [ ,(]egbb@brj{xncl-udi—ﬁg—t—he compzeq| dZand. .
L)

i nfection due to i rati@ry syncytial virus, I za,Hcor I'rus
(i ncluding SARS) =4 adenovirus; 2. skin: psori'ssis), atopic
dermatitis, contmgt dermatitis or other eczemaygys der mafpses, and
del ayed-type hyperSensitivity reactions; phyto- ahd photodermatitis;
25seborrhoeic dermatitis, dermatitis herpetiforms, |ichen planus,

| i chen scl erosus ¢t atrophica, pyoderma gangrenosum skin sar

di scoi d | upus erythemat osus, penphj-gus, penphi goid, epi dernol
bul | osa, urticard gngi oedena, Vv i ee
cut aneous eosi nggLRalopecia ar gat a
Sweet's syndrg bh€r - "Christran -

s

, toxic erythemas e
DeRPat t ern bal dri ?*—R3
B, erythena.nﬂlpi Qr e

cellulitis, in c$ive and non -ctivgj 30 pgnnlculll \
cut aneous | s, ZAepo@panoma ki cancer GARot her dylgplabktic Z~cooRr*
| esi ons; drug® ' 33

nduced disorders jg¢luding fixed drug eruptiofis;

3. eyes: bl{BPharitis; conjunctivi{i§f i ncl'udi ng perenni al (R vernal vy
allergic conjunctingis; iritis; anteriorXand posterior uveitis;
choroiditis; autoi mune, degenerative or inflamuatory disorders
affecting the retina; ophthalmtis including synpathetic

ophthal mtis; sarcoidosis; infections including viral, fungaI,Nﬁnd
bacterial; 5 4. genitourinary: nephritis including interstiti& apd
gl onerul onephritis; nephrotic syndrone; cystitis including aguteylan

chronic (interstitial) cystitis and Hunner's ulcer; acute a c--o%ic
urethritis, prostatitis, epididynitis, oopht®itis and sal pj I's; "\,
vul vovagi nitis; Peyronie's disease; erectile dysfunction ( mal e £—COOH
and fenal e); :
(R%)r,
Scheme C

Conditions used for the reactions shown in Scheme C are generally similar to those used in
analogous steps in Scheme B. A compound of formula Y may be converted to a

5  compound of formula Z with a base such as lithium or sodium hydroxide, in asuitable
solvent such as tetrahydrofuran or methanol and water. Alternatively the ester may be
hydrolysed under acidic conditions such as aqueous HCl, preferably at elevated

temperature. A compound of formula (I} may be prepared from a compound of formula



5. allograft rejection: acute and chronic follow ng, for exanple,
transpl antation of 10ki dney, heart, liver, lung, bone marrow, skin or

cornea or $@hawseg, bl ood transf usi on; or chronic graftpMesRibes a5k
di sease; 6. other auto-inmune and aIIerglc di sorders including

rheumatoid arthritis, irritable bowel %ndr one, system c | upus
eryt hemat osus, nulti pI e sclerosis, noto's thyroiditis, G aves'
di sease, Addi son's di sease, diabetes rrel litus, idiopathic

15t hr onb i | f
B AL T e e S
oncol ogy: thmﬁﬁtdh'&iﬂide dHen GRAIRY AvitharoaihHsund e foshin g (THY. Ak dbrenatibi 6fhE acid

| ung, ovari ﬁ)g pancreat|c gowel nd col on, stomach, skin and brain
tumors andfeade grx senwaiently be eaTHe SHECH SRS HeGEHUE $qLVRE SHEhAY t he

| eukaem asﬁlcmgmbﬁnMra&ahpér@cﬁ@t oy 8xanysit, §ithe ratbelTraRs0 &P g0 dokd aﬂ:t1$at§<![‘d
non- Hodgki n' s | ynphonma; including the prevention and treatnment of

met ast &t i ccidiis §ies dreaind with msampeend el femeds (M nde pactanasii eesverently be
syndv 01 ot out Heanl PESR!S LRy LR EeRARy s oﬂglﬁfe@ﬁ%nﬁ e Aith a

genital warts, antar wari hepa epdatitis C,
her pes si r’qaktmuchas tmthyianiihm&catmmpmmmgfawmmplv,an el Iangerfmmﬂto 80°C.

i mmunodefi ¢ci ency virus.(H hunan pilloma virus ,(HPV),

cyt onegal d@fﬁir?fg%%(t%ﬁ\ﬂ?)‘é m@%/i’? acdivpigd f@@raectou@f%e?t\ﬁ% as 1?’317 novi r us,
adenovi r usdicyehexasirbatsimide drbérrdazop dfytoxyiripyhRdidgshobehebi al

di seases such_as tubercul osis and nycobacterium avium |eprosy; other
i nf ectlifoudegibosawesrhaiich as fungal diseases, chlanydia, candida,
aspergillus, cryptococcal meningitis, pneum)cysti s cami,

cryptospori d| osi s, histopl asnosi s, toxppl asnosi s, trypanosorre

i nf ecti on Gavepoupdssefrfaminds (1X) 2l5pre mrm%dlérsﬁbcbmex baprspaethby feastingtio a
readil'y e%%ﬁ1$@ﬁﬁir§féﬁlﬁ nﬁrf?t»lz%esodmlgﬁﬁ{é Bt {r%flthgl#t%ftﬂ{%%uﬁ))éﬁﬁﬁ%g% a

circul ation imzing systemc si :
adm ni st r ahlooimatireg reaggposuchl amfhlctnlybchlmlphosphsronmpnmﬁcyloddg toagledithe

enz t| cal i eld de 1, product . havin subst ant.i al |
Fedncad maupbansteBes The SEAMEMISRDEE BE eRHE Ru RepRb e, X
phar macol qgingdh (187 td #ivé ¥ cethpduie of eI, dhe &Jaeu@mmemdr@auemryodmhw
speC|f|caII¥ interferon inducing activity and/or suppression of

| L- 4/ 1 L- 5 99 BARQIBIMe spbyentsuch as tepahydeefiagor éwh@&m%hanﬁh‘@lﬂaéa%saa%h %n

product '%rx&hﬁ%ﬁi&@tﬁtéh%e?dtﬁf@sfor %hﬁ;l@&@fh@&ﬁ%%lﬁoﬁmtot%“@s | ess than
that of the conpound the invention (i.e. parent conpound).

20 A compound of formula (I) in which X' is NR® and R’ is hydrogen may be converted to a
corresponding compound of formula (I) in which R5 is -COCH,NR'R® by reaction with
chloroacetyl chloride followed by an amine of formula R'R*NH where R7 and R8 are as
defined above. The first stage is suitably carried out in an organic solvent such as
dichloromethane or acetonitrile, with one equivalent of chloroacetyl chloride.

25  Temperatures in the range from 0°C to 50°C are suitably employed. In the second stage
the reaction is suitably carried out in an organic solvent such as dichloromethane or
acetonitrile, with excess of an amine R’R®NH, Temperatures in the range from 0°C to

100°C are suitably employed.

30 A compound of formula (I) in which X' is NR® and R® is hydrogen may also be converted

to a corresponding compound of formula (1) in which R’ is a C1-Cg alkyl (e.g. propy!)



10 The pharnmagol ogi cal activity can be measured using nmethods known
in the art, preferably using in vitro evaluation nethods such as
commer ci al yyy sa0kAkiapl € ELI SA kits or the biol ogical assgy@gsedidsasd
in Exanple 7 of the present specification. 15Thus, the present

i nvention provides a conpound of fornu (I') or a pharmaceutically-
acceptabl e salt thereof as hereinbeforg defined for use in therapy.
In a further aspect, the present invention provides the use of a
conmpound of forrnula (1) rea pharmaceutically acceptable salt
thereof agrowgrsbsaetobe NRERI be deactior Wigh Masp@ABH of Gormlilad XX), DEW’ caimeat
for use in Bherap . I'n the context of the preseng speci fication, the
term"t herIapSF a lggving graen §1gh &s fﬂ? Eﬁh%ﬂtaélﬁ? shlofgrnd &K it #rededingd @boxpelhq i ¢
i ndi cations rons _"th eut.i c'

Ther apeut vt BT HiRR o bRl st SRRG S Fon Brmatisisises | s
expect ed ta@cibmitariticprorEdbyy 6l cuialent oF feieild CEaS dBpousd opfiehABNA th10
have suffered a previous episode of, or are otherw se considered to
be at Pncrisesseat of AdRsegfuch atisiedylaaireeandra sk merhtas 6pdinm iefideseripotassium

general 1 y PHRF sBorABEE R ARRNCY oo w5 hubiEkace or

condi tion, or 30those who have been |dent|f|ed by genetic testing or

screening to be particularly suscepti bl evel opi ng the di sease or
condi ti on.A cogpod8f @w@iﬁ@m@@ g bl BQ@SR 5 2 Gu-paplkyld@igapropylhgroup

conpounds K be use n.the treatne

CorD, ol T er AR Ry f;g} b B35 b BT FRRTb SRR
cancer, hepatitis B hepatltl C, H'V, HPV, bacterial infections and
dernat05|s 5The anti - cangg dat ment defi ned herei nbefore may be
applied as a sole therapy SnRol ve, in addition to the conpound
of the invention, conven 9 urgery or radi ot herapy or

chenot her apy. Such cherof apy whyniw onecoorore of the
foll owi ng categories OQR~ *|-tunDurL§?en (i) other

antiproliferative/antinedPl astic drags an onbi nati ons thereof, as
used in 5
10 L (XIII)

where L’ is a leaving group for example chloro or mesylate and m Ra, RI, n, Rz, R3, AZ
and Y1 are as defined above, with an amine of formula (XXT), R’R*NH, where R7 and R8
are as defined above. The reaction may be carried out using an excess of the amine
R’R®NH in an organic solvent such as DMF or dioxane at a temperature in the range of, for

15 cxample, 40°C-150°C. Sodium iodide may be used as an additive in the reaction.

A compound of formula (XIII) may be prepared from a corresponding compound of

formula (XTV}

pal N \4 COOR!
(R

" (XIV)



10nedi cal oncol ogy, such as al kylating agents (for exanple
cis-platin, oxaliplatin, carboplatin, cyclophospham de, nitrogen
must ard, nwiophed/@sre1 chl oranbuci |, busul phan, tenobzol am geragshosnsosas
nitrosoureas); antinmetabolites (for exanpl e gentitabi ne and

antifol ates such as fluoropyrimdines kjke 5-fluorouracil and
tegafur, raltitrexed, nethotrexate, cytosine arabinoside, and

hydr oxyurea); antitunmour antibiotics (for exanple anthracyclines
151 i ke adriamnycin, bleonycin, doxorubicin, daunomycin, epirubicin,

i dar ubi ci flherldobolypaynbe Gpvetdtintoaigaying @amj) usirtghoavantiond| megdds,fot ot i ¢
agents (for exanple vjnca ahkalmg1 | i ke vincrjstinpe, vinblastine,
vi ndesi ne AP WoleatsRTEtIAGIY orrigs 1 #napproprisle saansasbiePeMata

pol oki nase, t opoi sonerase i nhibitors (for exanple
epipodoph???@gggrﬂgﬁﬁbﬂéagg%p05|de and teni posi de, ansacrine,

t opot ecan and canptothecin); 20(ii) cytostatic agents such as
antioestr ofgempc(umd of &xaoial (KIV)axmy(bé fonmed wlinvgetht ramd in seleneai faed ehe

ral oxi f ene i fene and i odoxyfene), antiandrogens (for exanple
blcalutanlagnerﬁﬁéﬁide ni | utam de and cyproterone acetate), LHRH
ant agoni sts or LHRH agonlsts (for exanple goserelin | euprorelin and
buserelin), progestogens (fo straol acetate ar onmat ase

i nhi bi t or CoprRERESOfHpIn éﬂ%es(ﬂéhé%} ﬂ?ﬁb |(¥HD} ét PPl %) 3pglEF3) e mowmy
exenmest anghnRBghds dPLA BeQrspapdd Bin kRSAMEL uﬁagcéy a)%véﬂtfaﬁatn%m&ﬁ (iii)

anti-invasion agents (for exanple c-Src klnase am [y inhibitors |ike
4- (6-dRl oro-2, 3- net hyl

enedi oxya s rliet dropyra
onedh oxy el L) b Bl RN R8s ML SR Ao "o
01/ 94341) imvedtidh {c2tain functional groups such as hydroxyl or amino groups in the reagents may

30chl or o- 6- 644- ( 2- hydr oxyet h i per 1]-2-.meth
T pyr i iR RS PhPraieeites SORR R TR e
J. Med. Cifefiula @PRdy 1rf4/31ve6eﬁ58'aﬁpr3§r1zﬁ§ﬁi@e, thRREmeRA af &@Wr%ﬁcﬁé pPRy&Rting

i nhibitors |Iike mari nast at i bitors of urokinase plasm nogen
activdPor FStépt or function or antibodies to Heparanase); (iV)
inhibitors of gromh factor function: for exanple such inhibitors
include growth factor antibodies and growth factor receptor

ant i bodi esThefporteasionapd deprtfectintaf fnch@ml Broaps is ldo@ylbﬁd msProtegiredhGroups in
[Fbrceptl ty .hB1
anti body ce d%f%ﬁ FE# ‘f%gﬁ&g@%?f&gégﬁgﬁymagHﬂ?% 3&P%Fﬂa%omnh
fact or redaptmrin@rpaniosimisessl, 3¢ kdisien Ty, Sren: end RiG. I@r MLt @Vﬂetyew ews
in ong | o aﬁ haemat %gg 2005, Vol . 54, ppll-29); such inhibitors

al so i“ricl “?VP%Z ki nase inhibitors, for exanple inhibitors of
the epidernmal growth factor famly (for exanple EGFR famly tyrosine
ki nase inhibitors 10such as

N- ( 3- chl orldesompersids ghiowgpain (b ahavaraay beconsertdip A Bh ARSI AP o

|n4amn%Q fdok I Braty Q%?ﬁ)ddt It such h hi hvdrob
N (3. ot hyn Bhcopi et shdrReddiion st vl s § droeogidey rotromide

(er | oti ni wrifl@Bpacg@s) sulplthte, phosphate, acetate, fumarate, maleate, tartrate, lactate, citrate,
6- acr yl.am d r fluaro ‘
ror phar naSr s FoAtiESa i RN S henesinpanetp, Pstrd st
ki nase i nhndbideatisetharedsulphonic ac1d monosaccharin, disaccharin, di-1-hydroxy-2-naphthoic

acid (di-xinafoate), dibenzenesulphonic acid (di-besylate), mandelic and fumaric acid salts.

Compounds of formula (I} are capable of existing in stereoisomeric forms, It will be
30  understood that the invention encompasses the use of all geometric and optical isomers

(including atropisomers) of the compounds of formula (I) and mixtures thereof including



15as lapatinib, inhibitors of the hepatocyte growh factor famly,
inhibitors of the platelet- derived gromh factor famly such as
imatini b, Wwobhkideps of serine/threonine kinases (for exafohsoiiassiizaf
signalling inhibitors such as fanesyl transferase inhibitors, for
exanpl e sorafenib (BAY 43-9006)), inhiQitors of cell signalling

t hrough MEK and/ or AKT ki nases, inhibifors of the hepatocyte growth
factor famly, c-kit inhibitors, abl kinase inhibitors, 201G~

receptor (j j.N=d | i ~linhibitors:

i nace | niirarisse Top S5 it 361 HE BRBELURNORY Ragioc AR Buspn
R763, MP23byenh®h2Bnanidmba&ilIANDreXoXO46 pirtiawiarl e yairedy dependent ki nase
i nhibitors such as CDK2 and/or CDK4 inhibitors; (v) antiangiogenic
agents such as those which inhibit the effects of vascul ar

endot hel i alfhe%5n1Fds@\aI§ bt forBiI (1) ardd tBéir %ﬁéﬁﬁ&%ﬂic&hﬁa@@ﬁtﬁbl& 36 WhY activity as
endot helial cell growh factor antibody bevacizumab (Avasti nTM and

VEGF r éceptidimacgytiaisnia merticalepas mpdatersiod tdbldle raeepipr (ggpecially TLRT)

br onmo- 2- f Luer:aanid e pdBll f e frebiki yl pi peridi n-4-yl met hoxy) qui
nazol i ne 82D6§§4; Exgﬁgfg fkﬁjtﬁ?nem0801 32651),
4- (4-f1 uorlo- 2eapettopl GravttwbstBucyive digyases of the airways including: asthma, including

nmet hoxy- 7-( 3- ralidin-l-yl propoxy).qui nazol i AZD2171. anmpl e. 240
i o tsrBg e el it PRSI es 8 S g Gatesica tneltE8R S
(sunitini kand ?\mmmﬁiﬁm&bé)) a;ndahaq@m&uméa aﬁﬂl;nhl, hath inteoaitedi Mmdlpesestent ind of all

I nt er nati onal . Pat ent i cations 97/ 22596, WO WD, .

2008/ @57@%@#@@68@?@%@%@ §iFWay PRSTESPONAYCOAF FFEUEC by PgIMopesy
and conpoudasel(ralpDYObKndNtiQ tdRidinpaafRaMduS BRd EdsopRiXia BRInghitik;bafPhgi@ma;
inhibitors of integrin ctvi 33 function and angi ostatin)]; ??I)
vascul ar daerelicaigsiagepticsiiyasn saodess fames’s ungrindaelaipd dsemspounds

di scl osed 4 i .| | i 9/ .

00/ 40529, %%%}ﬁ%@h&@%?%&?g;ﬁ%& b’\%ﬁgfé’g%@f%egﬁﬁ%ﬁ%ﬁ%@%;
(vii) ant iidiepahictitterstil @ssunfarasekbnepk eomnplostngivritcheoplasticihewpy edl t o
the targets |isted.above, .such as I.SIS 2503, an _anti-ras anti sense;
(1 ger iSRRG B Rotiv i AR P AR ke IR f R TREST
repl ace abﬁﬂﬂpﬁéﬁtiogeﬂﬁangiUﬁ’g;pﬁﬁta&b@ﬁﬁﬁﬂtiti@&%i tﬁfonﬂjﬁﬁﬁ dBoidcBREAL loig
BRCA2, GDEPT (gene-directed enzynme. 10 pro-drug.therapy) approaches
such as t H’&%fé‘{%%fr?’r?@ﬂé’yﬁ%‘é’ia e ?ﬁsf‘i’éfs@ﬁ“‘fsﬁvw%i"h@ 1 %%%%trgqimgnt 0?
bacteri al dRfdnidRgh 8508 8te€ WA MR 1AM Ha: R0 36PAS L BndilSHEFIR HAYyENhd
tol erance to chenot herapy or radlotherap%ﬂsuch as nulti-drug

resi st ancéatfpricrpieghapgute anrhranishinitininaladie thipiis apdicomenies, and

I ncl ugiyng .Ja%nlﬁmit?s; gé(réﬂﬁi%ﬁcﬁna @Qasbtﬁl \cﬂlé{'gic @lﬁﬂft@ %ﬂﬁﬁnsé i aRE &ﬁa?e
i mmunogeni city of patrent tunmour cells, Such as transfection Wt

cyt oki nes fa&s)yohsabpolyprsst hautekviral hfedtionh érdheling the doromon cold, and infection due

gr anul ocyt e- macrophage ..col.ony. stimul ating factor aches to.
decr enss” 1S EOPFAGRATES ALY BHbEh o s T Rlinel BRE A ETeoPires
such as cyA oki Bemt psarisdisatopit dbemalitist Eantaeeldrmatiddgotite Besniasiue g

cytoki ne-transfected tunour cell lines and approaches uysing ..
anti-idi ot szgosgﬁ,tqn Sglaged-type hypersensitivity reactions; phyto- and photodermatiis;

25  seborrhoeic dermatitis, dermatitis herpetiformis, lichen planus, lichen sclerosus et
atrophica, pyoderma gangrenosum, skin sarcoid, discoid lupus erythematosus, pemphigus,
pemphigoid, epidermolysis bullosa, urticaria, angioedema, vasculitides, toxic erythemas,
cutaneous eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome, Weber-
Christian syndrome, crythema multiforme; cellulitis, both infective and non-infective;

30  panniculitis;cutaneous lymphomas, non-melanoma skin cancer and other dysplastic

lesions; drug-induced disorders including fixed drug eruptions;



20The invention still further provides a nethod of treating, or
reducing the risk of, an obstructive airways disease or condition
(e.g. ast 2968/ gg;:’p) whi ch conprises adm nistering to g-pékl @Q?woﬁ.ﬂ
need t hereo lherapeutl cally effective amount of a conpoun&,
fornma (1) or a pharntaceutically acceptable salt thereof as

her ei nbef ore defined. 25For the above-mentioned therapeutic uses the
dosage admi nistered wll, of course, vary with the conpound enpl oyed,
t he node %f adni ni @t lion t he. t .eat ment de5|r nd th di sorder

i ndi cat ed.”” For “¥XaRBPaTS @ RE “9 LR ‘5@“%1?“‘?%3 oy e&fﬁ*’r’n& BFt he

i nvent i on,cohjfunétiii; &dis; amyridrand Podtditor Laglgs chorofdiil; ARommimRylaiBerielc
kil ogram body_ wei ght (pg/k )..tq 100 m crograns, per kil ogram body

wei ght ( pgr kglammg ?Iardh%?ffiwfiﬁcﬂwt Rengy Huitis gching Ry ppdielss ed

orally, t hﬁ:ﬁthﬁfﬂl‘ﬁtlg%btlc&dgﬁ§qgl%clﬁfnsturéﬁl RYNRned, atnh%abtgﬂﬁnt' on rray be
in the range fromO m crograns p kllagrambo grm pg/kg) to
1

100 mi Bl i gk ans gp@toukmaragnf@ﬂmbwyluﬂ@egmrs(l ek plomegdonep s of

formla (I &mﬁgﬂep{%ﬁ @S&H&Ihg%{ﬂté{ %ﬁ"hc&l? ﬁ!étgrsﬁ{i‘i &s’ﬁ{%ﬁ n%f%m{{f{%%‘ Ql%‘e used

on their o ener ere ormo
phar mac eutacutaland chirpois mretimns; prowhmtq:sh emhﬂyﬁlmsmdpao(d@ argloaipoigii/ swlinb-

(active ingrediept) i.s, i,n associatio ally :
et Sbl ST Pehonis (HeRe S i bRt ot R B Blbe adur es T or
the sel ects.on aneerbf egediidhi eQﬂteCafnd%hhloh@tibl@ovﬂhglrmmﬁlecﬁhnsb&ﬁﬁub@bf ons
are described in, for exanple Phar maceuticals - The Sci ence of

Dos age OFo rsiosdlicg sty erNpmaz bons ey, S SRneR oL follpyietbiing, transfggon; oy

Dependi ng C%nggg; ufosp@ibdagd.stration, the pharmaceutical
conposition w |IT preferably conprise fromO 05 to 99 %w (per cent by

wei ght), rore pthef ewtahinguhe end DlegSc disoigersjavludng theumaeid aphafis iitdbje
fromOlOt 7Q 9 a a oW, of
active ingr e&l sg'rt]]fm{ K f)eg’rg{ehﬁgp E@h@@%&?ﬁs Rﬁlﬁlpﬁ)‘g S%mrgsb%g%%%gﬁ%t ota

corrp05| t i ahyroitlBEhErgves sitvebse] Addingr’ s)msaiss,cahqcbbtavnﬂﬂsusaxqwmthmceut [ cal

rrp05|t|o i sing a conmpoun fornula (l)_.or a . .
R 8 U O S A L A R e
associ at i Qindbinb add PhARBaBWhiccal | y accept abl e adjuvant, diluent or
carrier. The invention further provides a process for t he preparation

of a phar naceuttnedPey? reaBrpRficeMBIPnSENGeRent HYBE PTOsttenhicar, lepsner 1iéds
m Xxi ng a d f) rs t

cal t | Dher oy RoHRELBLcl 4R FILE sipteciskfh SRR Sl BRI ER R AR e
accept abl ehcabt}nwmow dintluding therlewarmias) andmeplpimlrfa"@‘em sycfatns such as
Corrpogot ' CFI]O a%% nogq}l rsgi)gl%l% 1{%3%1 n?a %%luc%bé e glf’evglﬁlon Md %reat}nuﬁt ot1 0

the 251"ung an or ai rway reans, ions,
suspensi o nﬁetas}mtdés‘ehsmmd alrkan eec@l-dEﬂk)es aed paehsophistc sj;rnsirqnmsmﬂ

formul ati qns, Igr exa | e, foré}rglll ations in the inhal er device known
s the. Turbuhal GFToRs JBFosky S Rer e PRI Eont Yo oqUty &t BERgh i n
the form Q»ffarisalwp@ﬁt%B ARPSIHSTS heP¥E HRPlex RAVE ShS [uSdundEHRALIB8m, Pdridhy,
par ent er al admi ni stration i n the
human immunodeficiency virus (HIV), human papilloma virus (HPV), cytomegalovirus
25 (CMV), varicella zoster virus (VZV), rhinovirus, adenovirus, coronavirus, influenza, para-
influenza; bacterial diseases such as tuberculosis and mycobacterium avium, leprosy; other
infectious diseases, such as fungal diseases, chlamydia, candida, aspergillus, cryptococcal
meningitis, pneumocystis carnii, cryptosporidiosis, histoplasmosis, toxoplasmosis,
trypanosome infection and leishmaniasis.
30
The compounds of formula (I) and their pharmaceutically acceptable salts have antedrug

properties. An antedrug is defined as an active synthetic derivative that is designed to



formof a sterile solution, suspension or enulsion for injection
(i ncluding intravenous, 30subcutaneous, intranuscular, intravascul ar
or i nfusi oWR20813531rectal adnministration in the form ofCI/GB2008/050328
suppositories. WD 2008/ 135791PCT/ GB2008/ 050328 39 Dry powder
formul ati ons and pressurized HFA aerosghs of the compounds of the
invention (including pharmaceutically acceptable salts) may be
adm ni stered by oral or nasal inhalation. For inhalation, the
conmpound iwdelgs ibrcﬁdahgforfnhmhsltogai mzidil@(txcr'E?Bllefléggabt'yvedbMﬁ Ofth SOHHOY Nt
referably has.a medi iameter of |less than 10 m cronetres
(ppn) and YNEgHasr g?%%‘ér‘i‘é?é ore QI sy Jiepic Slﬁef‘?fgf% Whyspor prmunisiration,

assi st ance; @mpufld SORE ﬁ@eﬁuonsyfea&alcmsde"grﬁed %ﬁ&h&aﬂﬁs P{m@i déga&&auon

t hereof, (for "‘exanple, oleic acid), d, an

al kyl sacdHeductiaving gabstrpsially seduser @?dlpﬁileifé‘tthéxlyf’@‘zfééff%mé naﬁtheremr
other phargGed bhfitabdiofEA SRR ﬁb@%ﬁﬁdﬂwé&vgﬂm gg%g%ﬂfcahpe

i nvention may a nlnls ans o

The i nhal enterfenpnleluaingianitiey and/oasuppkdssion oS B.-4/Mihalperduc@chchmiyy.be a
breath actuated dry powder inhaler. One possibility is to mx the
finely divided conpound of the invention with a carrier 15substance,

for exanplEhe nkediGanefcct 6f the Qsgridliys padbars pieferablys Ubtihe hvadereferaly 100
anot her polyol uitable carriers are sugars, for exanple, |actose,
gl ucose, R3S n that ok e cprpoundpl the iyentipn (i paent comppiBse,
sucros@g, mannitol; and starch. Alternatively the finely divided
conpound may be coated by anot her substance. The powder m xture may
al so be diBpohsatcplagisaligivityesndeinreswepetingesthedsdimowoin therartngrefm@ly
desired d

process tﬁ% Ineﬁﬁ%ﬁlVlﬁﬂﬁnéﬂﬁﬁ%ﬂﬁﬂ#?%nnﬁﬁ8ﬁl &ﬁﬁﬁﬁ%hﬁ#%% Mﬁ%§ uring
t he |nhalanOgcgm&mgd&m&bmﬂhdﬁmsmhﬂwMhhepﬁﬁﬁowmafcmnm.be filled into
the drug reservoir of a nmultidose inhaler, for exanple, that known as
the Turbuhaler(r) in which a 25dosing unit neters the desired dose

whi ch 1iss thes, theiheidintyntidigrpaddsartbmpWiddotibinful U & pHahBaelidaug-
ingredient, with or without a carrier. substance, is delivered to the

patient. FGFePbla salt dhgrenf & P%PWB?%‘O{%@%%&HW&@@% i nvention may be
adm xed with an adjuvant or a carrier, for exanple, |actose,

saccharose, sorbitol, mannitol; a starch for exanple, potato
In a further aspect the present invention prov1des the use of a compound of formula () or

a pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of a

20 medicament for use in therapy.

In the context of the present specification, the term "therapy” also includes "prophylaxis"
unless there are specific indications to the contrary. The terms “therapeutic" and
"therapeutically” should be construed accordingly.
25
Prophylaxis is expected to be particularly relevant to the ireatment of persons who have
suffered a previous episode of, or are otherwise considered to be at increased risk of, the
disease or condition in question. Persons at risk of developing a particular disease or
condition generally include those having a family history of the discasc or condition, or
30  those who have been identified by genetic testing or screening to be particularly

susceptible to developing the disease or condition.



30starch, corn starch or amyl opectin; a cellul ose derivative; a
bi nder, for exanple, gelatine or polyvinylpyrrolidone; and/or a

| ubri cant, whHohes®%&0p! €, nmagnesi um stearate, cal ci um st §¥@ER08/050328
pol yet hyl ene g? ycol, a wax, paraffin, and the like, and then

conpressed into WO 20081135791PCT16829§)81050328 40 tablets. If
coated tablets are required, the cores;  prepared as descri bed above,
may be coated with a concentrated sugar sol ution which may contain,

for exanple um ar,abi c e] at.ine, tal cumand ti.tani um di oxi de.

At ernat | EPgeTha LR s R Fhs T I8 vkt Bt at PR Sp 0 e,

di ssol ved GOPR, alleasd thiniti hidrplc@ofu@Aalvits, 80pi¢ dtimatifis, caficet,Mepatitis B,
preparation of soft gelatjne capsul.es, the conmpound of the invention
may be admieRatisw. HHY, HEY, ackesisl Bicchonsagd dsiBnatossy | or pol yet hyl ene

gl ycol. Hard gel ati ne capsul es may contain granules of the conpound
using either the above-nmentioned excipients for tablets. Also |iquid
or senisolThg ahbrcansentreasmentoielindlcheranhsbun maybe aprlicdy & aelr derapspr bay
10filled 'i#?%‘?vet‘?r{f%dﬂ%h%%%H%?oﬁ@?&riﬂ' fhe hl Aol RESRALA 's9&§lp/fo?r or al
application nmay be in the form ol syrups or ’‘suspensi ons,” for exanpl e,
sol ut i ons rediothedapy agchichetheppo8mnch aditmbtherappventinaude onb er mateaofelee bei ng
sugar and m xt ure of eghanol, wat er, glycerol and propyl ene glycol.

Opt i onal | yOSUERE FHERATES PEP PRt 486S  may cont ai n col ouri ng agents,

f 1 avour i ngi)ag@ies antrslTBativditiaehiAtic QR Mxydmitiydiend thblcos @s Bdan
t hi ckeni ng agent or other excipients knowmn to those skilled. in art.
The cdﬁpmmigcabpnqomya vigle At 2l ating agants fopexamms H-blaipaxalipfatin,

conj uncti rb%ﬁhn,%ﬁl%ﬁh%@hﬁqwgﬂ n W€drd, RlelghBn hGRLARRE. Blsulphsh,
above conditions.” The invention therefore further’ relates to
conbi nat i demeedansige el Mivesouias)aantiorstahohigs Ofor exeenplegennvitabine axd antifolates
phar maceut i [y f . ri gi of
Phe. 1 nventignes SRR RHLRE B <l al 1 SRR BReF afRHRE
conbi ned pyeR@eatabioside,tahd apdrbleired)mrimet hotitdg e (fooexaagdndmshrayetines
the treat nent ,of one bfr nore.of the conditions 2 I‘i.st.gd. In . .
parti dal ar <ABHATHELOfCFYHIn (O HR BRI A CBTYPIGR EYuRgn aappyein-
ast hma andC, akti@fody€in and mithramycin); antimitotic agents (for example vinca alkaloids like
vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere and
polokinase inhibitors); and topoisomerase inhibitors (for example epipodophyllotoxins like
etoposide and teniposide, amsacrine, topotecan and camptothecin);

20 (i) cytostatic agents such as antioestrogens (for example tamoxifen, fulvestrant,
toremifene, raloxifene, droloxifene and iodoxyfene), antiandrogens (for example
bicalutamide, flutamide, nilutamide and cyproterone acetate}, LHRH antagonists or LHRH
agonists (for example goserelin, leuprorelin and buserelin), progestogens (for example
megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole

25  and exemestane} and inhibitors of
So-reductase such as finasteride;

(iii) anti-invasion agents {for example c-Src kinase family inhibitors like 4-(6-chloro-2,3-
niethylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-4-
yloxyquinazoline (AZD0530; International Patent Application WO 01/94341) and N-(2-

30  chloro-6-methylphenyl)-2-{6-[4-(2-hydroxyethyl)piperazin-1-yl]-2-methylpyrimidin-4-

ylamino }thiazole-5-carboxamide (dasatinib, BMS-354825; J. Med. Chem., 2004, 47, 6658-



rhinitis the conmpounds of the i*nvention nay be conbi ned with agents
such as tumour necrosis factor al pha (TNF-al pha) inhibitors such as
anti - TNF nWRA3GEHEE1 ant i bodi es (for 30 exanpl e Rem cadelCIERRIGIGIRAJ
adal i mumab) and TNF receptor i mrunogl obulin nol ecul es (such as
Enbrel); non-sel ective cycl o-oxygenase3&€OX- 1/ COX- 2 i nhi bitors whet her
applied topically or systemcally (such as piroxi cam diclofenac,
propionic acids 41 such as naproxen, flubiprofen, fenoprofen,

ket opr of er66atigandmptbéeoeinhenahbiies likemhrimastapinéibénisolaedkihase

i ndomet haci n, .sulind ac aza azone, oIo es such as

phenyl but EEBTECESA AT glos FEEMGy BROLE SRR b0 © BERrsiaselh bi t or s (such

as mel oxi gam iEbiREOX é?ow&%@&l’ﬁh&lonVﬁJr doamié @ch'tﬁﬁ[&@%luﬂe growth
parecoxi b and etoricoxib) | ucocorticosteroids (whether

adni ni st erfedonaptipesiescand, gm»ﬁtb aGteftrpeeRtes enfibedios (19t peppihoilis antyerbB2
intra-art 'aﬁHﬂ)(ﬁfy tfagf:&lg'ﬁ Elfég(%epﬁﬁﬁ@ﬁﬂé %m-t@ﬂé dg?’pan tumumab, the anti- ebel

hydr oxychl or oqui ne anine, aurano er par ent er a
oral gold aptlbpr[rcatumm [EfthexpfEde and a'nryvgth(fnctolt orl growthrfadienrerepicat es

h nbj he .10 nd | i
bi osynt hean i Bersr PSR S HisUdS o B e kpan R Gpes 52085, Vob e
N poxyge%ﬁs%piﬁlm% %bm@hﬂﬁtetseﬂgm i fHhdRy roaint &iyasd mmbaul@hfoa&anq;ﬂd RHibas:s

QBIS ! S l]J- bs tq? ﬂme@ errfiﬂl ggg !@gtcg' faxgﬁ}t? gfgyi[- %{ﬁl?l?f)é%%ﬁfﬁ Eanu y t%?oémjé kmase inhibitors

2, 6- dijpt ershictbast y1 phenol hydr azones; a met hoxyt et rahydropyrans such as
Zeneca ZD-2138; the conpound SB—210661 a pyridinyl-substituted
2- cyanonaphfhehlesieet- fﬂweﬂmm%-mﬁhww@(lnmaglomfeprowz)q@y@n@q1u4 avincne

compound sy iy g h
SohRe Doy TifingE 2o 630, RS U BRet D BisDL RS G ATRA e
rel at es t deddtmity Q@837AAL andr- arfrylmqtdorﬁ}()hddomm flheropenghi?d@Bn and a
recept or ant ni st enes

oren on PIOARBPRErhR A ST AR O ot Brosk Res SR RdG e o
L- 651,1392as &ipathhiBOnkiDAHE ONThs hepetbryasgrbhidth- &0 A lyDRhbasrlod tephselerich
as ont azol ast: benzenecar boxi m dam des. such as Bl I L /284/ 260;. and
conpounds d6TIes SIEVILRFIPY {gRaksuchas et inhabiiers of kexwe/ thrgoning Kipages (for

ver | ukast e@ﬂ%@@/&la%ﬁa@l@@nmﬁﬁm@m]ﬁ1farhés?¢l Héﬁﬁfetrasemlﬂ)?s?%amﬁ{@d
BAY x 7195 Th%eégresent invention stil farther relates to

conbi nat i earagmi(FbrgdIaecsanhibitors plesHisigyalliag ﬁlraugilrME&?@d@éMIag@es,
o) B S TGOS LTGRO BRI 3, an
i nhi bi20Dor 1GA recehiob{inadindfketghewthSafta) hmEHBEﬂIDblt@:rs aarora Rinadwi mkubu,m (fPDES.
example AZD1152, PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-528
AND AX39459) and cyclin dependent kinase inhibitors such as CDK2 and/or CDK4
inhibitors;
(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial
25  growth factor, [for example the anti-vascular endothelial cell growth factor antibody
bevacizumab (Avastin™) and VEGF receptor tyrosine kinase inhibitors such as 4-(4-
bromo-2-flucroanilino)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline
(ZD6474; Example 2 within WO 01/32651), 4-(4-fluoro-2-methylindol-5-yloxy)-6-
methoxy-7-(3-pyrrolidin-1-ylpropoxy)quinazoline (AZD2171; Example 240 within WO
30 00/47212), vatalanib (PTK787; WO 98/35985) and SU11248 (sunitinib; WO 01/60814),
compounds such as those disclosed in International Patent Applications W0Q97/22596, WO



30 The present invention further relates to the conbination of a
compound of the invention and a histam ne type 1 receptor antagoni st

such as cephhikiBee! or at adi ne, desl oratadi ne, fexof enagiNEgranosos0328
acrivastine, terfenadi ne, astem zol e, azel astine, |evocabasti ne,

chl or pheni ram ne, pronethazine, cycli 2514 or mzol astine; applied
orally, topically or parenterally. he present invention still
further relates to the conbination of a conpound of the 5invention
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10The present invention still further relates to the conbination of a
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naphazél i WOW&%éﬁI\MQM@MMWmMQUWMé hydr ochl or | de,

tetrahydr ine h ochl or.i de hl.ori.d
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present i nuedsiISIs 13031 ficinti-@k adtBsndep t he conbi nation of a conpound of
the i nventi oslgand an anti chﬁl i ne[ﬂ%l c zg ent |ncludin ari,nic

recept or ((Kit) SRRE thefapy RRPFOagAESA S STRAPeapRioa ﬁ%rep & aerAat genes

gl ycopyr 1 rsaéipds@ibeirifi b5 OPAHSRRAEIG AL or BROWD OBDERT l@gr @Rl dketed enzyme
200xi tropi um brom de, pirenzepine or tel enzepine. pr esent

i nvent0on pse-irug therpry) @pproaghss e@hta@thomeusewwmd@rcmmseaﬂweh%@mawror
the i nventy o liaget feduchsk angﬁ%%a Qﬁ&&‘éﬂg%ﬁf.&éaséga fole(rén{?:% kyidi ng

beta receptor subtypes 1-4 soprenal 1 ne u ano

f or not er olchersalhqepsemaiadloﬂerdputsmh menulodaigoesstandergene B&hapy.cint er ol
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as sodi umte imereagy tyie amu@crgeniedpafpemeht tamdintuells, 30dhe 1ﬁhﬁ’éﬁl‘dn wlml@mmm
still further r.el e conbination of a conpound of th
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m metic. approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cylokine-transfected tumour cell

lines and approaches using anti-idiotypic antibodies.

20  The invention still further provides a method of treating, or reducing the risk of, an
obstructive airways disease or condition (e.g. asthma or COPD) which comprises
administering to a patient in need thercof a therapeutically effective amount of a compound

of formula (I) or a pharmaceutically acceptable salt thereof as hereinbefore defined.

25  For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of administration, the treatment desired and the
disorder indicated. For example, the daily dosage of the compound of the invention, if
inhaled, may be in the range from 0.05 micrograms per kilogram body weight (ug/kg) to
100 micrograms per kilogram body weight (ug/kg). Alternatively, if the compound is

30  administered orally, then the daily dosage of the compound of the invention may be in the
range from (.01 micrograms per kilogram body weight (ug/kg) to 100 milligrams per
kilogram body weight (mg/kg).



43 The present invention still further relates to the conbination of
a conmpound of the invention and a glucocorticoid, such as

f1 uni sol i dgg shdsi3&mi nol one acet oni de, becl onet hasone di RFORERTRE58328
budesoni de, fluticasone propionate, ciclesonide or nonetasone

furoate. 5 The present invention still éurther relates to the

conbi nati on of a conpound of the inven?lon together with an inhibitor
of matrix netall oproteases (MWs), i.e., the stronelysins, the

col | agenases, and the gel ati nases, as well as aggrecanase; especially
col | agenase-1 (MW-1), collagenase-2 (MW-8), collagenase-3 (MW-13),
st r onel ysiThe LohPo(thi/Bf Bymukt(hanme byameezlucd\nyacb@)ablmds &ieremfmiay bk Dsed
(MWP-11) and

VVP- 9. and., MVP- res vent till rther
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CXCR4 and
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famly. The present Inv Ion sti tes to
conbi nat i dor exhmalec Uifpouarduipdalst - Hléhemimveoﬁl])@sagct Byet Designal, th. B Aoyjtooki ne

or nodul at t oki ne function, including al pha-, beta-, and
gama- |nté$P§$8hEX“ﬁ?@P?é3§$ns (IL) including ILI to 15, and

i nterl eukin antagonists or inhibitors, including agents which act on
cyt oki ne signalling pathwa The present invention sti]l furth

rel at d8 t PPrinsebihaa9ds R¥6‘4m‘§1586‘h%ﬂ‘r‘?d’ gmachyicoksompasifipy il B‘Ggﬁtf%

with an i ngwpag @&Hbm t& baY,v [pet geﬂ%?ra@rgm)l ﬂereqfre@ﬁb@m&ﬂgros% 3@%w
ant i body nodul atin unction such” as anti-1gE (omalizumab). The

present i ﬁVqur@nre?embgh&pmr%lOafpé@ %, %ﬂH@V%WBieﬁﬁ?fFI@hh/cffonaod@ﬁ?)é@%ﬁv of
the i ”Ve”tolfﬁ&{\%'? EReknar @é@ﬁ&g@&@ %ﬁﬂdt r@adakéﬁ @F}B ol &aposition.
uc

anti -infl ammat or y~ agent, e or deri‘vative
thereof, a retinoid, dithranol or calcipotriol. 44 The present

i nvent.i urther .relates to t on o

| vention T pEeRAGRBR 20 St B P B AR gl s ShaGif R TRO S8 b chitfoyne
deri vat i vef fantuei (s uPhafitacedicaRe ﬁ@bptdlﬁle sdlt hefeaf dsadeteibefde defined, in
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ganci clovir, cidofovir,

The invention further provides a process for the preparation of a pharmaceutical
20 composition of the invention which comprises mixing a compound of formula (I) or a
pharmaceutically acceptable salt thereof as hereinbefore defined with a pharmaceutically

acceptable adjuvant, diluent or carrier.

The pharmaceutical compositions may be administered topically (e.g. to the skin or to the
25  lung and/or airways) in the form, e.g., of creams, solutions, suspensions, heptafluoroalkane
(HFA) aerosols and dry powder formulations, for example, formulations in the inhaler
device known as the Turbuhaler®; or systemically, e.g. by oral administration in the form
of tablets, capsules, syrups, powders or granules; or by parenteral administration in the
form of a sterile solution, suspension or emulsion for injection (including intravenous,
30  subcutaneous, intramuscular, intravascular or infusion); or by rectal administration in the

form of suppositories.



5 amant adi ne, rimantadi ne, ribavirin, zanamavir and oseltamavir; a
protease inhibitor such as indinavir, nelfinavir, ritonavir, and
saqui navi ryoaofkugiepsi de reverse transcri ptase inhi bit ofcSgERES328
di danosi ne, | arnivudi ne, stavudi ne, zalcitabine or zidovudine; or a
non- nucl eosi de reverse transcriptase iRhi bitor such as nevirapi ne or
efavirenz. 10 A conpound of the invention can al so be used in

conbi nation with an existing therapeutic agent for the treatnent of
cancer, f ' I -S4 , | . .
ant ool 1 1y ZORTR) Eriihas el ESlRed ER B 5ol bt the Bltupouns ot invention
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(for exanpirepbidalinhakeri de, fl utam de, nilutam de or cyproterone
acetate), a LHRH antagoni st or LHRH agonist (for exanple goserelin,

| euprorelin or buserelin), a progestogen (for exanple megestrol
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such f iSHRRASPA [REe*aBpfS: f 11Ongn A5 Q8 RELYHITFRARIP i fugR s aloobgh @gnollisf potyol.
i nvasi on (§uRkble ¥AMBlsArsudBk Aol OREME IRARE JliBED rifBfosk] iSlesTREE, MRSAL
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the active ingredient, with or without a carrier substance, is delivered to the patient.

For oral administration the compound of the invention may be admixed with an adjuvant or

a carrier, for example, lactose, saccharose, sorbitol, mannitol; a starch, for example, potato
30  starch, comn starch or amylopectin; a cellulose derivative; a binder, for example, gelatine or

polyvinylpyrrolidone; and/or a lubricant, for example, magnesium stearate, calcium

stearate, polyethylene glycol, a wax, paraffin, and the like, and then compressed into



(v) an antiangi ogeni c agent such as one whiich inhibits the effects of
vascul ar endothelial growth factor (for exanple the anti-vascul ar
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Treating with SCX neans the m xture was 10absorbed on SCX and el uted
with an apfropriate sol vent such as methanol or acetonitrile then the
free base product eluted wth agueous amoni a/ net hanol. The fol |l ow ng
abbrevi ati ons are used; 15Et OAcet hyl acetate DCMIi chl or onet hane

NVPN- net hylThgygemppingis abiie invention may alse be administered in conjunction with other

20  compounds used for the treatment of the above conditions.

The invention therefore further relates to combination therapies wherein a compound of the
invention or a pharmaceutical composition or formulation comprising a compound of the
invention is administered concurrently or sequentially or as a combined preparation with
another therapeutic agent or agents, for the treatment of one or more of the conditions

25  listed.

In particular, for the treatment of the inflammatory diseases COPD, asthma and allergic
rhinitis the compounds of the invention may be combined with agents such as tumour
necrosis factor alpha (TNF-alpha) inhibitors such as anti-TNF menoclonal antibodies (for
30  example Remicade, CDP-870 and adalimumab) and TNF receptor immunoglobulin
molecules (such as Enbrel); non-selective cyclo-oxygenase COX-1/COX-2 inhibitors

whether applied topically or systemically (such as piroxicam, diclofenac, propionic acids



NBSN- br onosucci ni m de DVF/ V, N-di net hyl | om am de
20DVBCdi et hyl sul f oxi de THFt et r ahydr of uran MeOHnet hanol

TFAtri fl uaygaggihsepci d HC hydrogen chloride 25K2COBpot@sséaHiis/nseszs
car bonat eO*/laHCCBsod?um hydr ogen carbonate TEAtri et hyl am ne

MeCNacetonitrile
HATUO- ( 7- azabczotri azol -1-y1)-N, N, N, Nﬂ ctramet hyl ur oni um
30hexaf | uor ophosphat e EDCI N- ( 3- di net hyl am nopropyl)-N - et hyl car bod
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mefenamic acid, indomethacin, sulindac, azapropazone, pyrazolones such as
phenylbutazone, salicylates such as aspirin), COX-2 inhibitors (such as meloxicam,
celecoxib, rofecoxib, valdecoxib, lumarocoxib, parecoxib and etoricoxib);

5  glucocorticosteroids (whether administered by topical,oral, intramuscular, intravenous, or
intra-articular routes); methotrexate, lefunomide; hydroxychloroquine, d-penicillamine,

auranofin or other parenteral or oral gold preparations.

The present invention still further relates to the combination of a compound of the

10 invention and a leukotriene biosynthesis inhibitor, 5-lipoxygenase (5-LO) inhibitor or 5-
lipoxygenase activating protein (FLAP) antagonist such as; zileuton; ABT-761; fenleuton;
tepoxalin; Abbotit-79175; Abbott-85761; a N-(5-substituted)-thiophene-2-
alkylsulfonamide; 2,6-di-fert-butylphenolhydrazones; a methoxytetrahydropyrans such as
Zeneca ZD-2138; the compound SB-210661; a pyridinyl-substituted 2-cyanonaphthalene

15  compound such as L-739,010; a 2-cyanoquinoline compound such as L-746,530; or an
indole or quinoline compound such as MK-591, MK-886, and BAY x 1005.

The present invention further relates to the combination of a compound of the invention
and a receptor antagonist for leukotrienes (LT B4, L.TC4, LTD4, and LTE4) selected from
20  the group consisting of the phenothiazin-3-1s such as L-651,392; amidino compounds such
as CG8-25019c; benzoxalamines such as ontazolast; benzenecarboximidamides such as
BIIL 284/260; and compounds such as zafirlukast, ablukast, montelukast, pranlukast,
verlukast (MK-679), RG-12525, Ro-245913, iralukast (CGP 45715A), and BAY x 7195,

25  The present invention still further relates to the combination of a compound of the
invention and a phosphodiesterase (PDE) inhibitor such as a methylxanthanine including
theophylline and aminophylline; a selective PDE isoenzyme inhibitor including a PDE4
inhibitor an inhibitor of the isoform PDE4D, or an inhibitor of PDES,

30 The present invention further relates to the combination of a compound of the invention
and a histamine type 1 receptor antagonist such as cetirizine, loratadine, desloratadine,

fexofenadine, acrivastine, terfenadine, astemizole, azelastine, levocabastine,



hours m nm nutes nol ar 5MSnass spectronetry 8

PyBopBenzotri azol -1 -yl oxytri pyrrolidi nophosphoni um

hexaf | uor oYRPEERL APCl at nospheri c cheni cal i oni sati onPGEERAES050328
ESl el ectron spray ionisation nethod 10NMRnucl ear magneti c resonance
Instrunent Details: XRPD - PANal yti cal 42ubi X PRO machine in 0 - 0O
configuration over the scan range 2 15 to 40 20 with 100-second
exposure per 0.02 increnent. The X-rays were generated by a copper

| ong-fi ne dhérpisnirabmeopemathedna icyd i, andizdsohe; dipticdvaral) aogitdllyafr t he
copper X-r V\ﬂF 1.5418 A. The Data was collected on zero background
hol ders orPa%/\‘?r?feé Y: 2ng of the conpound was placed. The hol der was
made froma single crystal of silicon, which had been cut along a
non-di ffracting pl.ane and_then ollshed on an optically flat finish.

20 The X- rwgvrfﬁﬁww\émtwlwdhﬁlﬁhﬁrsre@tﬂsﬁcza@é oo pigatragreambgusk g
extincisi ofyydiibn HAEL cﬁ\@enﬁstaffﬁ&%kahﬁ% &y '&Qaﬂtag i{g1000

Differential Scannin Ca ori neter al um'ni um pans and pi erced
lids. The sanple vvel ghts vari ed between 0.3 to 5ng The procedure was

carried o l;Ow: of
25t erper at UFSERtd A Shsl 235 e oo Pl bl nvention
t enper at uraadianafitegsest of tht OsStqnaine tpadtreceploxanpl e 1 Met hyl
2- (44(344-am no-2-butyl -1H i m dazo[ 4, 5-e] qui nolin-1- 30
yl ) propyl am no) net hyl ) phenyl ) acet ate
10 The present invention still further relates to the combination of a compound of the

invention and an alpha-1/alpha-2 adrenoceptor agonist vasoconstrictor sympathomimetic
agent, such as propylhexedrine, phenylephrine, phenylpropanclamine, ephedrine,
pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride,
tetrahydrozoline hydrochloride, xylometazoline hydrochloride, tramazoline hydrochloride

15  or ethylnorepinephrine hydrochloride.

The present invention further relates to the combination of a compound of the invention
and an anticholinergic agent including muscarinic receptor (M1, M2, and M3) antagonists
such as atropine, hyoscine, glycopyrrrolate, ipratropium bromide, tiotropium bromide,

20  oxitropium bromide, pirenzepine or telenzepine.

The present invention still further relates to the combination of a compound of the
invention together with a beta-adrenoceptor agonist (including beta receptor subtypes 1-4)
such as isoprenaline, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline,

25  Dbitolterol mesylate, and pirbuterol.

The present invention further relates to the combination of a compound of the invention

and a chromone, such as sodium cromoglycate or nedocromil sodium.

30  The present invention still further relates to the combination of a compound of the

invention together with an insulin-like growth factor type I (IGF-1) mimetic.



WD 2008/ 135791PCT/ GB2008/ 050328 48 3-Nitroqui nolin:4-61
4- Hydr oxyqui nol i ne (22.2g) and propionic acid (200nL) were conbi ned

and heat edyhQgkf34se NI tric acid (21.5m) was added dr opydSEpAYEEs0328
1.5h. The reaction mxture was 5 stirred at reflux tenperature for a

further 15min and cooled to it. The m #ure was diluted wi th et hanol
and the solid was collected by vacuumfiltration. The solid was
washed with et hanol vvater t hen et hanol The resi due was refluxed in

et hanol a the red an

SUbel Tl o e BSat et BpRe bl B B SR fliona St dS 15, 00
(1H, S) Qmileﬂu()ril-é{ﬂdaﬂhcocBrtQ:ﬁld(iidhaﬁmumZol&& ttidrhdinoddelycetonided - 107.71
(1H, , .53 ( ddd (ii)tert-Buty

{3- [(3 ni teelgEe Sﬂnﬁ dwrwrﬁt% Tﬁ!ﬁﬂ%%@&ﬁlbﬁaﬁ%&@%m&eaﬂqlﬁsw&e bl uti on
of 3-nitroguhdohdnfs®s (8.159) in DCM (100nL) was added DWVF (3.33nl)
and thionyl chl ori de (3.47nL) and the reaction m xture was refl uxed
for 2.5h 15when all solids dissolved. The solution was cooled to 0 C

and a sol ui y.1). - ] Cacl it - £r
(5. 39) " and SR b aaR MORERR S B SR hoficd oFy coblibily SRS
reaction riiwmtimetogathemith sremhibvter ofi roditix hleatlopotened (MM Rs) Sat, ulieat ed
sodi um bi car bonat e on and the product extracted us

conbi ned SROHAD AT AETe e Bs R HA el Rt e L e CoA R B EPorHYY o ed
and the sQbmagah@eemmpalt)aﬁ;llagdmese?ﬁaﬂmpd&ecmgeﬂagd 8 patverd 13y étfomelysin-1
di ethyl ether to | eave the subtitle conp ound_((9 3 E | HNVR 5 ( CDC13)
9.66 (19H, (MMPg).s8omelsing)(MFPP).@pdstremelygndd M(I‘% 1 1) e MiylP75rand;
t), 7.49 (M4p.pdd), 4.65 (1H, s), 4.01 (211, dd), 3.33 (2H, q), 2.02
(2H, quintet), 1.40 (9H s) Ms: APClI (+ye): 347 25(iii)tert-Butyl
13- (3-am noqui nol i n-4-yl)am no] pr opyl} ear bamat e The product from

step (i) at‘%%é%s \{eﬂh&? 8]11\/1%Qhérj}eﬂ{ ur h ﬁérﬁ§9£ﬁ'&n ofé Eﬁ%n%aotﬁljley st

(3g) was reacti on m X Fogenat pressure: 3
bar) for 72kentbdn rogethaihmth modulators of chemokme receptor function such as antagonists of

15 CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS8, CCRS9,
CCRI10 and CCR11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCR5
(for the C-X-C family) and CX3CR1 for the C-X3-C family.

The present invention still further relates to the combination of a compound of the
20  invention together with a cytokine or modulator of cytokine function, including alpha-,
beta-, and gamma-interferon; interleuking (IL) including IL1 to 15, and interleukin

antagonists or inhibitors, including agents which act on cytokine signalling pathways.

The present invention still further relates to the combination of a compound of the
25  invention together with an immunoglobulin (Ig) or Ig preparation or an antagonist or

antibody modulating Ig function such as anti-IgE (omalizumab).

The present invention further relates to the combination of a compound of the invention
and another systemic or topically-applied anti-inflammatory agent, such as thalidomide or

30  aderivative thereof, a retinoid, dithranol or calcipotriol.



WO 2008/ 135791PCT/ GB2008/ 050328 49 product was filtered through a
glass fibre filter paper and purified via neutral Al um num oxi de

colum el %ng,syﬁ;.,gl 4% MeOH in DCM and further purifi e%d@/éﬁﬁEﬁPbﬁst 0
gi ve subtitle conpound, yield 1.3g. | FI NVR 6 (CD3

8.34 (1H, s), 8.09- 8.02 (1H, m, 7804774(1H n, 744-738
5(2H, m, 3.34 - 3.30 (2H, m, 3.21 3‘10 (2H, m, 1.78- 1.67 (2H,
m, 1.42 (9H s) (iv) tert- Butyl

product 1 1ARPEEE (e it S R 5 ati H T oRR RO don

val eryl chbgrttedeithGn 4tiBlakteyalsagattdach 5 DpunicslEin da'ﬂikeluﬂz@&&éﬂ'&@cl[ﬁeg(& ure
was stirred for 1.5h at rt, heated to 50 10 C for A}’@h t hen heated to
80C for 2 Negilideketaskrizame flyeroqwinalons. anctiynidaele 4B B AMERPSH cRE (N

poured i maﬁh%éﬁ'ﬂﬁmﬁﬂkﬂg@c?d 186, QAﬁl@El@VMI&fcich c&iJv1@E‘iQoFob§
filtrate was purif on'silica’eluting wth 10% in DCM to give

subt it Pe conpledng rimagydine, 1PAVIVR z8n4nCYCIERY oselRmayin prgt)easesnlzbltc(rﬁuph as

9. 520y P b8l B g D

151. 50 ( 2Hyctngs,didand@nd, Whivedine, 5ta®2dif& Ialcitdbiitbr uiddenditdyBr p @ad-nivieosaieCl
(+ve): 383 egv) tert- Bun#b

13- ( 2- but YELBCORNSRSPESE {THYHAL 8108 28 PRiTRing 8T PviTenzy | ) propyl ] car bamat e
20 The product fromstep (iv) (0.9g) was dissolved in DCM (25nmL) and
cooled to 5 C. 3- Chloroperoxybenzqic acid (0.203g). was added and the
react i18n WaeomRUBhaHIDe FNRAYA G28 2lso beprrd insambinationvith an exising taaranentigy

for 2 h, npLg & tﬁmr&&&%ro%m@m&l&aaglegﬁﬁmég%tsmd%dded and the

reaction nrxture stirred for a furthe The reacti on m xture was
pour ed i ntD as antipraliferhtize/antingoplpsigldrig ¢r asapmbinatinn theseof,as vead initedicBCM

dried: 11 Lhenes, 309 SURRRLALRLAAS! Bollfnld\fs SHL bhgpth O VB
13- (4-am myelaplhlspbahndé-l-mtmgdlaﬂmﬂlénﬁﬂelghullam,azlhldnatﬂbucﬂ busulphan or a
15 nitrosourea); an antimetabolite (for example an antifolate such as a fluoropyrimidine like
5-fluorouracil or tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea,
gemcitabine or paclitaxel); an antitumour antibiotic (for example an anthracycline such as
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin or mithramycin); an antimitotic agent (for example a vinca alkaloid such as
20  vincristine, vinblastine, vindesine or vinorelbine, or a taxoid such as taxol or taxotere); or a
topoisomerase inhibitor (for example an epipodophyllotoxin such as etoposide, teniposide,
amsacrine, topotecan or a camptothecin);
(ii} a cytostatic agent such as an antioestrogen (for example tamoxifen, toremifene,
raloxifene, droloxifene or iodoxyfene), an oestrogen receptor down regulator (for example
25  fulvestrant), an antiandrogen (for example bicalutamide, flutamide, nilutamide or
cyproterone acetate), a LHRH antagonist or LHRH agonist (for example goserelin,
leuprorelin or buserelin), a progestogen (for example megestrol acetate), an aromatase
inhibitor (for example as anastrozole, letrozole, vorazole or exemestane) or an inhibitor of
So-reductase such as finasteride;
30  (iti) an agent which inhibits cancer cell invasion (for example a metalloproteinase inhibitor

like marimastat or an inhibitor of urokinase plasminogen activator receptor function);



yOpr opyl i car bamat e 30p- Tol uenesul phonyl chl ori de (0.43g) was added
portionwi se to a vigourously stirred m xture of the product from step
(v) (0.9 gwol2busasiy{ 25 rnL) and ammoni um hydr oxi de sol uid9Eslehins28- S
m) at 0 C. The m xture was allowed to warmto rt over 2 h then 50
parti oned between water/DCM washed vvlgl sat urated sodi um bi carbonate
solution, dried, filtered and the solvent evaporated. The solid
product was trlturated with diethylether to give the subtitle
conmpound o .

Ty i (oo eaiEps 55 LEKPhnetil 3t xqmple: s grguth aptorangivedy (for 1y
product f reaampleee e(nw@rbt@)anﬁbg:)y twsR1z0kinsls @i ﬂechntlmrmwl(lﬁcmy)cemdnébFA

5nmL) was The f. 20

ol vent 5 VErE 4Rl B o s B yPEoB SR pidiapine
el uting Wikhs@mibXonR ah rhmtﬁ%omb 'ébﬂd@ﬂiha(l @r(ﬁ% facferedlﬂn)l@oﬁa&mme anrﬁd‘ﬂfﬂ?
8 (CDC13) 8.06 (1H, d), %\& t), 7.33 (1 %37
4,59 (2H, femily wrwml@lfge 1r(hah40r ﬁb)ch ap Nt - Qh1%0917ﬂ1(02@pheml) 7@@@@:@

iacuiil) NRERhodbptblayloiashyholibailn, Mol ORE N YR a1
y| ) pr opy!| dns(rolethexipgthypderindzplac ératiee (‘Eﬂempb d@blleﬁ‘lf obﬁfﬂwbpm(w}lr@

i O Rt )
added f ol I1ﬁ1\&73mbrwtﬂvq1b&tbl(e8ddﬂive@gl)owmﬂactohﬁanﬁ@@0t aromhlﬂritmt aﬂﬂae hepatosfter r ed
for :QE The rﬁ tlofn éo m xture was diluted with MeOH and purified
vi a RPOPLE?Y 3?@@ tHEYtitl e conpound. Yield 17nmg. 1HNVR 5 ( DVBO- 4)

8.12 (1H, (C‘) an a?m%l&%ehﬁ a‘é}mt sﬁelﬂz@: oné Hﬁhl@l’l)mhlzttﬁ@e @ﬁé’dbts §Hvasch 3ndofhelfal
(3H, m, 6.41 t), 3 (4 m, 3.60 (3H,
s), 2.93 (gzwthtfactorz(f%xamaleslw a(nztarasquﬂﬂr en@ot@ezlal qellgox(@@ctmam@ocgg

1.73 (2H, yQaciAmtb;a dondfouhd HbsciBed it %R 9729582 w5 630043, wo 97/32856 or

WO 98/13354), or a compound that works by another mechanism (for example linomide,

15 an inhibitor of integrin avP33 function or an angiostatin);

(vi) a vascular damaging agent such as combretastatin A4, or a compound disclosed in WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 or WO 02/08213;
(vii) an agent used in antisense therapy, for example one directed to one of the targets
listed above, such as ISIS 2503, an anti-ras antisense;

20  (viii} an agent used in a gene therapy approach, for example approaches to replace aberrant
genes such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme
pro-drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or
a bacterial nitroreductase enzyme and approaches to increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; or

25  (ix) an ageni used in an immunotherapeutic approach, {or example ex-vivo and in-vivo
approaches to increase the immunogenicity of patient tumour cells, such as transfection
with cytokines such as interleukin 2, interleukin 4 or granulocyte-macrophage colony
stimulating factor, approaches to decrease T-cell anergy, approaches using transfected
immune cells such as cytokine-transfected dendritic cells, approaches using

30  cytokine-transfected tumour cell lines and approaches using anti-idiotypic antibodies.



M5: APCI (+ve): 460 Exanple 2 Met hyl

2-(34(3-(4-am no-2-butyl -11-1-i m dazo[ 4, 5-el qui nol i n-1- 30
yl) propyl agon@isigi#y! ) phenyDacetate 51 The title conpauni@sivmsoseszs
prepared by the nethod of exanple 1 using nethyl (3-

fornyl phenypacetate (34ng) to afford the title conpound, 13ng as a
white solid. 11-1 NWR 3 (DWVSO d6) 8.13 ﬁlH d, 7. 60 (1H, d), 7.40
(1H, t), 7.28 - 7.23 (3H, mM, 7.21 - 5 7.16 (1H m, 7.15 - 7.11 (1H,

m, 6.41 (RH,

3 60 (3, o protuedfip vt BorittesPhipet ppferkéfte Sl S gl Bsbive
1.84- 1. 73x@@plesit), 1.44 (2H, q), 0.95 (3H t) MS: APCl (+ve): 460
10 Exanple 3 Met hyl

2-(4-ON-(3-(4-am no-2-butyl -114-i m dazol4, 5-e] qui nolin-1-y1)propyl)-2
- (di met hyﬁ fﬁm@get am do) net hyl ) phenyfl acetate 0 The product from
exanpl e 11&!@ was di ssolved in a m xture of DVF: 1 (5_m) 15
and N, & di ?ﬂﬁﬂfljwlé%ta‘éﬁm@?i“ﬂédﬁ%ﬁsdﬁw élfl?%vegmagnqswﬁ’g‘»)ull&ﬁw BPERLC

NN di et T ey e P e Ry i e AF e LT S P EEGe) P P o

(0.06n) W@m@ﬁa@ennm@ommslagmmw& arécblth@‘raqaecfualaDMEnmumﬁ#petaTd;e

078" ool e ¥uflof ibicparile SF & g thle Sl Py,
7.01 (4H, djomaAodabhydvadBafilourdn, silkaGdl. ((3dting Wvith BCIBmea thesthixn@e S/hs -

10 absorbed on SCX and eluted with an appropriate solvent such as methanol or acetonitrile

o

then the free base product eluted with aqueous ammonia/methanol.

The following abbreviations are used;

15 EtOAc ethyl acetate
DCM dichloromethane
NMP N-methylpyrrolidinone
NBS N-bromosuccinimide
DMF N,N-dimethylformamide
20 DMSO dimethylsulfoxide
THF tetrahydrofuran
MeOH methanol
TFA trifluoroacetic acid
HCI hydrogen chloride
25 KoCO; potassium carbonate
NaHCO; sodium hydrogen carbonate
TEA triethylamine
MeCN acetonitrile
HATU O-(7-azabezotriazol-1-y[}-N,N,N',N'-tctramethyluronium
30 hexafluorophosphate
EDCI N-(3-dimethylaminopropyl}-N’-ethylcarbodiimide hydrochloride

HOBt 1-hydroxybenzotriazole



3.33 (2H, m, 3.01 (1H, s), 2.94 - 2.85 (2H, m, 2.28 (3H, s), 2.22
-2.13 (1H, it), 2.04 (4H, s), 1.88- 1.78 (2H, nm, 1.52- 1.42 (2H, m,
l%/éfﬁl 1. 2@,0(2},@,135'991 1.00 (3H, s) 52 Ms: APCI (+ve): %,géﬁgg?&%ﬁ
y
2-(34(N-(3-(4-amno-2-butyl-1I{-im dazg 4,5-cl quinolin-1-y1)propyl)-2
- 5 (di met hyl am no) acet am do) net hyl ) phényl ) acet ate NH2 NI The title
conpound was prepared by the nethod of exanple 3 using the product
fromexanple 2 (27ng) to afford the title conpound 3ng as a
colourless guft Ift NMVR ’é’“("dﬁ%’@ﬁ)ap”é?m - 7.95 (1H, n), 7.73 -7.65
(1H, m, 7.53n7.44 (1H hé&ds 7.37 - 107.30 (1H, m, 7.20 - 7.13 (1H,
in), 7.11 -6.98 (3H, nm, 4.62 (1H, s), 4.57 - 4.44 (3H, in), 3.63
-3.55 (2H, m MB 55 -3 39 ), 3.26 (1H s), 3.01 (1H s), 2.94 -
2.83 (2H, m, M- 28 (3H §hiar2-22 - 2.11 (1H m, 2.07- 1.95 (4H m,
1.88 - 1.77 (2H, m, 1.52- 1.41 (2H, m, 1.35 - 1.24 (2H, m, 1.02
-0.91 @3H, m M&: APCl (®ags)spe@umely Exanpl e 5 Met hyl

2, (3 08400 anog- (2 TeRARRLELOY kb Bk dfgotfoduebil oL L0 1

salt NH2 0 --- 20(i) hexafluorophosphate

A TR LAt MBS gl ¢ el vl
ESI electron spray ionisation method
10 NMR nuclear magnetic resonance
Instrument Details:

XRPD — PANalytical CubiX PRO machine in @ - @ configuration over the scan range 2°

15 t040° 20 with 100-second exposure per 0.02° increment. The X-rays were generated by a
copper long-fine focus tube operated at 45kV and 40mA. The wavelength of the copper X-
rays was 1.5418 A . The Data was collected on zero background holders on which ~ 2mg
of the compound was placed. The holder was made from a single crystal of silicon, which
had been cut along a non-diffracting plane and then polished on an optically flat finish.

20  The X-rays incident upon this surface were negated by Bragg extinction.

DSC thermograms were measured using a TA Q1000 Differential Scanning Calorimeter,
with aluminium pans and pierced lids. The sample weights varied between 0.3 to 5mg.
The procedure was carried out under a fiow of nitrogen gas (50mL/min} and the

25  temperature studied from 25 to 300°C at a constant rate of temperature increase of 10°C

per minute,

Example 1
Methyl 2-(4-((3-(4-amino-2-butyl-1H-imidazo[4,5-¢]quinolin-1-
30  ylpropylamino)methyl)phenyl)acetate



53 The subtitle conpound was prepared by the nethod of exanple 1

steps (i) -(vii) using ten-butyl

4- (am nonmeyRyhidisPRE 1 di ne- 1-car boxyl ate and et hoxyacet ype€8Eka0/68328

M. MCl (+ve): 340 5(ii) Methyl

2-(34(44(4-am no- 2-(2- et hoxyet hyl ) - 11?[ i m dazo[ 4, 5-c] quinolin-I-

yf 1l met hyl ) pi peri di n- 1-yfl met hyfl phenyf %cetate di-trifluoroacetate

salt A mxture of the product fromstep (i) (0.14qg), nethyl

[ 3- (brononet hyl ) phenyl ] acet at e (QHO7g) and K2CO3 (0.25g) in DV (5nL)

were stirred at it for 18h. The ;Lg_més filtered then purified by
d I

2

RPHPLC. The product was dissol t hanol / TFA m xture 10(4nL
10/ 1), the solvent evaporated rreduced pressure and the residue
triturated with diethylether, | d R5nmg. 111 NVR 5 (DMSO- d6) 14. 06

(1H, brs) ; 9.69 (1H, brs) ; 8.25 (1H_d) ; 7.83 (1H, d) ; 7.75 (1H
t) ; 7.58 (1H, t) ; 7.44-7.34 (4H, m YH4.79 (2H, s) ; 4.65 (2H s) ;

4.21 (2H, s) ; 3.70 (2H, s) ; 3.63-3.5 , o) ; 3.33 (2H, d) ;
2.90-2.75 (2H, m ; 2.18 (1H, brs) ; 1. OL5(4H, m ; 1.18 (3H,
t) Ms: APCI (+ve): 502 Exanple 6 Met hyl

14- (113- (4pam no- 2- BuNiytoghitolifi4@zo[ 4, 5- c] qui nol i n- 1-yf | propyl ] [ 2-
20(di net hyl am no) et hyl | am nol net hyf | pheny|

acetate .
(1) N ( 3- 1 FeRydrosunclias hitds) end P‘?PWBW‘&@W) veerR compiged sk heated foani n

e To a stipeed I\ﬁf?ﬂclét:fd(ml Qfl ?w@k EJd%dquW?ée'd'\‘/ef"l'% T2 réktibMmBEYe W)
was added DVF (2 hi onyl chloride (2.1nL) and the reaction

m xt ur & wadrreat rgﬂ@(jteflmpragﬁe f'crrp,éurther 15min and cooled to rt. The mixture was diluted

with ethanol and the solid was collected by vacuum filiration. The solid was washed with

ethanol, water then ethanol. The residue was refluxed in ethanol and the hot mixture was

filtered and dried to give the subtiile compound. Yield: 22g

'H NMR 3 (DMSC-dg) 13.00 (1H, s), 9.19 (1H, s), 8.26 (1H, m), 7.81 (1H, ddd), 7.75 -
10  7.71 (1H, m), 7.53 (1H, ddd)

(ii) tert-Butyl {3-[(3-nitroquinolin-4-yl)amino]propyl}carbamate
To a stirred solution of 3-nitroquinolin-4-ol (8.15g) in DCM (100mL) was added DMF
(3.33mL) and thionyl chloride (3.47mL) and the reaction mixture was refluxed for 2.5h

15  when all solids dissolved. The solution was cooled to 0 °C and a solution of (3-
aminopropyl)-carbamic acid tert-butyl ester (8.3g) and Et;N (6.5mL) in DCM (20 mL) was
added dropwise. The reaction mixture was stirred overnight then poured into saturated
sodium bicarbonate solution and the product extracted using DCM. The combined organic
layer were washed with brine, water, dried, filtered and the solvents evaporated. The

20 residue was trituated with diethylether to leave the subtitle compound (13 g}.
TH NMR & (CDCl3) 9.66 (1H, s), 9.36 (1H, s), 8.32 (1H, d), 8.00 (1H, d), 7.77 (1H, t), 7.49
(1H, ddd), 4.65 (1H, s), 4.01 (2H, dd), 3.33 (2H, q), 2.02 (2H, quintet), 1.40 (9H, s)
MS: APCI (+ve): 347

25 (iii) tert-Butyl {3-[(3-aminoquinelin-4-yl)amino]propyl}carbamate
The product from step (ii) (12g) was dissolved in dry THF (250mL), 1% Pt/C catalyst (3g)
was added and the reaction mixture hydrogenated (Hs pressure: 3 bar) for 72h at rt, The



25sol ution was cooled to 0 C and v
3-{[tert-butyl (di methyesilyl]oxyl propan-1-am ne (6 g) was added

fol | owed bYORvesA®e addition of Et3N (12 nl). The reackG¢HGBINKONPE
was WO 2008/ 135791PCT/ GB2008/ 050328 54 stirred at rt for 2h, then
partitioned between DCM and saturated KBaHCO3 sol ution. The organic

| ayer was washed with water, dried, and the sol vent evaporated under
reduced pressure. The residue was triturated with i so-hexane to | eave
the subti tgredweowpofileged Birolighh glavb(ibleSlict fapeednd B6iZied via(elityal Aluminum

N4-(3-{ftert-Butyl (dj methyl)sj]lyliox ropyl.i qui nol i ne-3,4-di am ne A
m xture ofoxfdr‘i’é’obﬁ“@d Gutng W&hﬁg‘t M)éoﬁ lyﬁ@\d@g%( ﬁ“&%?flr&f\ﬂdé"rf{](lﬁ]g tpgive
acetic acigdpiScontpolifi€Yield 18 rt for 3h the partitioned between
Et OAc/ wat er. The organics were separated, washed with saturated

NaHCOB8 sol Bt NWR 5 670:60) sS4 @d, an8.08v 8931 bitlan), Udle 7. HMddUcmy TotdesBil e,
ield 104. : ; e): 2 A

2 2 Bty (e Aol %8 B ot AU AR S35 | SB AP XBe Dy

chl oride was added to a solution of the product fromstep (ii)

(4.85g9) in NWP at it 15The m xture was stirred at rt. for 15m n,
heated at (MdocC rBwH [Bohuey- 1 midazeld;Scslaisalingd xNpaopylicarbamate

Et OAc/ sat Ut umteﬁ@ﬂiiyti.@ﬁ%) Wil QbE8N rCIMPRD SmB PRANAIRH Reiled
with water, dried and evaporated under reduced pressure. The residue
was puri fi(@doml) was et deppaiey Teaweattioneaixwraivasgigd for IExhopet, heates] tg 50
2159 MS:o Ty A1 ] o (-V :

3 (2701 y 1204 T et ol dave e ol v syapaod and the ragtion
mixture poured into DCM. The solid precipilate was filtered off and the filtrate was
purified on silica eluting with 10% MeQOH in DCM to give subtitle compound (0.9g).

'H NMR & (CDCls) 9.29 (1H, s), 8.28 (1H, dd), 8.20 (1H, d), 7.72 - 7.59 (2H, m), 4.80 -
4,69 (1H, m), 4.60 (2H, 1), 3.03 - 2,92 (2H, m), 2.72 (1H, 5), 2.21 - 2.09 (2H, m), 1.57 -
I5  1.50 (2H, m), 1.48 (9H, s), 1.02 (3H, t) 2H under NMP peak

MS: APCI (+ve): 383

v) tert-Butyl [3-(2-butyl-5-oxido-1H-imidazo[4,5-c]quinolin-1-
yl)propyljcarbamate
20  The product from step (iv) (0.9g) was dissolved in DCM (25mL) and cooled to 5 °C. 3-
Chloroperoxybenzoic acid (0.203g) was added and the reaction was allowed to warm to rt.
The reaction mixture was stirred for 2 h, more 3-chloroperoxybenzoic acid (0.30g) was
added and the reaction mixture stirred for a further 2h. The reaction mixture was poured
into saturated sodium bisulfite solution, exiracted with DCM, dried, filtered and evaporated
25  to give the subtitle (0.9 g).
MS: APCI (+ve): 399

(vi) tert-Butyl |3-(4-amino-2-butyl-1H-imidazo|4,5-c]quinolin-1-
yDpropyl]carbamate

30  p-Toluenesulphonyl chloride (0.43g) was added portionwise to a vigourously stirred
mixture of the product from step (v) (0.9 g} in DCM (25 mL) and ammonium hydroxide
solution (35%, 2.5 mL) at 0 °C . The mixture was allowed to warm to rt over 2 h then



3- Chl or oper oxybenzoic acid (1.6 g) was added to a solution of the
product fromstep (iii) (2.159) in DCM (30nL) at 5 C. The reaction

m Xt ure wWagoabhdspgedito warmto rt, stirred for 18h and mantgih®ress
bet wen DCM saturated sodi um bisulfite solution. The organics 25

wer e separated washed with saturated CO3 sol ution, water, dried
and evapor ated under reduced pressure. Yield 1.77g Ms: ESI (+ve): 384
(v) 3-(4-Am no-2-butyl-1Him dazol4, 5-ei qui nolin4-yl)propan-1-ol

30p- Tol uen C i . - t] ] a, .

Vi gour oL L Py e My BVRCEe \AEd R AR BRBP Bk B o Boyficd,
DCM (50 mifjitesxicing mivensolvent dvypbirated. dthesolidipriodinct (x5 U tulated witht digthylefhlueto
reaction mxture Wgs Sti”ﬁg for 3h then partioned between 55

wat er / DOMEMHES SPUHR FRUPREALO-R84hed with saturated NaHOB sol uti on,
wat er, dripag: +HBe3epl vent evaporated under reduced pressure. The
resi due was di ssolved in MeOH (40nmL), water (20nL) then 6M NaCH
solutién (2m) added and the mixture stirred at rt for 18h. The solid

Lo Ted vatull | o1 RBBRby YA Butti AlinAREoH S i Bl iR D S

N 43- (4- Afihegraiubufryth stepi(vin{Odaglofas, dsselvedi indCMS il Apnd BEA (SN Nefasret hy

| et hane-1, 2-cl] kam ne. A m xture qf the oduct from ste 4 0.
o o om e BF At s Seet 2 EBRME cl LARL T vttt S B
for 6h themodieapeifRt et SCK essin; elducedith eeatuiadn MG sestiahu@. 58S Yield

di ssol ved .in acetonitrile (20nmL) then N, N-di nmet hyl et hyl enedi am ne
(10rrL)10adc§§9m§nd the m xture heated under reflux for 24h. The sol vent

was renove t iy i i
e <y PSSR QEER 10 RSSO L8R, § £ K., 200
[ 4- ({| 3- (4280 (A0, @)Ut S IH2Hy g ak 96 41.37 €Huin o160 n-1 By 6P opy 11 qLA3Hdi)me

t hyl am no)ﬁé;h}d)(]:ﬂ'liv%%@t hyl ) phenyl | acet at e

15 (viii) Methyl 2-(4-((3-(4-amino-2-butyl-1H-imidazo[4,5-¢c]quinolin-1-
yl)propylamino)methyl)phenyl)acetate
The product {rom step (vii) (55mg) was combined with methyl (4-formylphenyl)acetate
(0.0329 g} and stirred in THF (15mL) for 16h. Sodium borchydride (0.015¢g) was added
followed by MeOH (3 drops) and the reaction mixture was stirred for 1h. The reaction
20  mixture was diluted with MeOH and purified via RPHPLC 1o give the title compound.
Yield 17mg,
'"H NMR & (DMSO-dq) 8.12 (1H, d), 7.60 (1H, d), 7.40 (1H, t), 7.30 (2H, d), 7.23 - 7.16
(3H, m), 6.41 (2H, s), 4.58 (2H, t), 3.71 - 3.63 (4H, m), 3.60 (3H, s), 2.93 (2H, 1), 2.63 -
2.57 (2H, m), 2.02 - 1.92 (2H, m), 1.83 - 1.73 (2H, m), 1.47 - 1.37 (2H, m), 1.00 - 0.89
25  (3H, m).
MS: APCI (+ve): 460

Example 2
Methyl 2-(3-((3-{(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-
30  yDhpropylamino)methyl)phenyl)acetate



A m xture of the product fromstep (vi) (0.25g), nethyl

(4-fornyl phenyl )acetate (0.15g) and sodiumtriacet oxyborohydri de
(0.29) in WByfskBHs) was stirred at rt for 18h then 20 hea&p@oddsodaC
for 3h. A further portion of methyl (4-fornylphenyCacetate (0.1g) and
sodi um tri acet oxybor ohydri de (0. 2g) vve[ri'g added then stirred at 45C
for 6h. The m xture was purified by RPHPLC, yield 0.035g. 11-1 NMR 5
(DVBO-d6) 8.02 (1H, d) ; 7.62 (1H, d) ; 7.40 (1H, t) ; 7.28 (2H, d) ;
7.21 (2H, d) ; 7.13 (1H t) ; 6.4%4(2H s) ; 4.49-4.45 (2H m ; 3.66
(2H, s) ; 3.60 (2H, s) ; 3.59 (2HLS), 25,_2.89 (2H, t) ; 2.61 (2H, ;
2.35 (2H, t) ; 2.07 (6H, s) ; 1. 6|. (2H, m ; 1.82-1.74 (2H, m ;
1.47-1.38 (2H, m ; 0.94 (3H, t TNAPCI (+ve): 531 Exanple 7 30

Met hyl
2- (34(N-(3-(4-am no- 2- (et hoxynet hyl ) - i m daz (j)[4, 5-c] qui nolin-1-
Apropyl ) - 2- (di net hyl am no) acet am do) net il ) pA¥nyfl acetate NOO 0O

(i) tert-Butyl

13- (2- et hoxynet hyl- 1H i mi dazol4, 5-el quin -1-yl) propyl | ear banat e
The product fromexanple 1 step (iii) (790ng) was dissolved in NW
(5m), thamelilcompdunddds)prepakdBiby (Heometho®bhexadRel usingaabttlyl(®- 71nl)

and Et 3N (1 inL) were added. The m xture was stirred at 40C for 15h

t hen heat éamé}t P‘G@ﬁ)?cﬁ'ﬂte&ﬁ“mﬁ}@é‘ffo’fﬁ%? Pﬂgcq%pcwfld P wapdetesphd ur e was

di ssol ved: t r
under redu%led]q]1R @h?g &1 Kﬁg}[&ﬁ %'7%( f t%g]dzsgﬁgf%steqé@ﬁﬁpgégg
M5 APCH +Vielé (38151111,07 15(1 T. )1 (léf m)Bﬁlﬂy(zH s), 4. 62 4.54 (2H, m), 3.69 (2H, s) 3.65 (2H,

car banat o Pl P 7 2 I s e At bhof VL ik 675 Btk
1 step (V)l.4#sizHgqy, b@sgsldyct fromstep (i). 15 M5 APCI +ve: 401

tert-
(1|3”()4 a(ran'r %g%%&]rﬁ%?)hé?%yl- 1H-i mi dazo[ 4, 5-e] qui nol i n- 1- Apr opyl |

ear bamat e

10 Example 3
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate

H
N>_/—/
I N

N |

KL Ne
NLO
UL

O/

The product from example 1 (15mg) was dissolved in a mixture of DMF:DCM, 1:1 (5 mL})
15  and N,N-dimethylglycyl chloride hydrochloride salt (8mg) and Et;N (0.01mL) were added.
The rcaction mixturc was stirred for 72h. More N,N-dimethylglycy! chloride hydrochloride
salt (0.050g) and Et;N (0.06mL} were added, the mixture was stirred for a further 16h. The
product was purified via RPHPLC.
'H NMR & (CD;0D) 8.05 - 7.96 (1H, m), 7.73 - 7.66 (1H, m), 7.54 - 7.45 (1H, m), 7.38 -
20 7.29(1H,m), 7.17 - 7.01 (4H, m), 4.63 - 4.45 (4H, m), 3.63 (3H, s), 3.56 (2H, s), 3.51 -
3.33 (2H, m), 3.01 (1H, s), 2.94 - 2.85 (2H, m), 2.28 (3H, s}, 2.22 - 2.13 (IH, m}, 2.04 (4H,
s), 1.88 - 1.78 (2H, m), 1.52 - 1.42 (2H, m), 1.35 - 1.25 (1H, m)}, 1.00 (3H, s)



The subtitle conpound was prepared by the nethod of exanple 1 step
(vi) using the 20product fromstep (ii). M5 APCI +ve: 400 (1v)

1- ( 3- Am nogoapyslss2i (et hoxynet hyl ) - 1H i m dazol4, 5- cl qui poi/éBrods/@n328e
The subtitle conpound was prepared by the nmethod of exanple 1 step
(vii) using the 25product fromstep (iky) M5 APCI +ve: 300 57 (v)
Met hyl 2-(34(3-(4-am no- 2- (et hoxynet hy % 1H i m dazo[ 4, 5-c] qui nol i n- 1-
yl ) propyl am no) net hyl ) phenypacet ate Met hyl 2-(3-fornyl phenyl)acetate

(199ny) vva}ﬁsggﬁ@pl(gg):g@ product of step (iv) (334ng) in THF (20m)
at 25C under nitrogen. The resulting solution was stirred at rt for

6h. 5Sodi um tri acet oxyborohydride (1183ng) was added to the reaction
m xt ure atp gt qg&ler nitrogen and the mxture was stirred at rt for
15h. The réacthon m xture was guenched with water and dissolved in
MeOH. The Mieth§iLZ-(3-Wxs(3pUrariined-vital- RPiidazo [48-clquidoliasddiprapyi-20f t he
desired product as.a white solid. N5 APCl +ve: 462 10 (vi) Methyl

2- (34( I‘il—(é-g’(“lﬁt ﬂ?ﬁ'b@@?‘(e&'ﬂ%?yﬁﬂgﬁl}?])e-% tefdt8azo[ 4, 5- c] qui nol i n-1 yupro
pyl ) - 2- chl or oacet am do) met hyl ) phemtyHacet at e Chl oroacetyl chloride
(0.059nL) was added to the produ ofy st (v) (25ng) in MeCN (2 )
at rt under nitrogen. The resulting s tion was stirred at rt for
2h, then concentrated 15in vac Nazeot rioped wi th toluene, yield
30mg. M5 APCI +ve: 538 (vii) yl N

(3-1[ 13- (4-am no- 2- et hoxynet hy1-"1H-i m daz[ 4, 5- d] qui nol i n- 1-

Apropyl ] (N, N-di net hyl gl ycypami nol net hy Np‘éﬁ? etate 20 The product
fromstep (vi) (30ng) was dissolved in 2nl) then a solution of

The title compound was prepared by the method of example 3 using the product from
example 2 (27mg) to afford the title compound 3mg as a colourless gun.
'"H NMR & (CD;0D) 8.04 - 7.95 (1H, m), 7.73 - 7.65 (1H, m), 7.53 - 7.44 (1H, m), 7.37 -
10 7.30 (14, m), 7.20- 7.13 (1H, m}, 7.11 - 6.98 (3H, m), 4.62 (1H, s), 4.57 - 4.44 (3H, m),
3.63 - 3.55 (2H, m), 3.55 - 3.39 (3H, m), 3.26 (1H, s), 3.01 (1H, s), 2.94 - 2.83 (2H, m),
2.28 (3H,s),2.22-2.11 (1H, m), 2.07 - 1.95 (4H, m), 1.88 - 1.77 (2H, m), 1.52 - 1.41 (2H,
m), 1.35-1.24 (2H, m), 1.02 - 0.91 (3H, m}
MS: APCI (+ve): 545
15
Example 5
Methyl 2-(3-((4-((4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]guinolin-1-
yl)methyl)piperidin-1-yl)methyl)phenyl)acetate di-trifluoroacetate salt

NH,
N7 N\:
l N o) 0
N\
b

20 (i) 2-(Ethoxymethyl)-1-(piperidin-4-ylmethyl)-1H-imidazo[4,5-c]quinolin-4-amine,

0/

di-trifluoroacetate salt



di rethylamne (2Min THF, 0.279nL) was added at rt under nitrogen.
The resulting solution was stirred at rt for 16h. The m xture was
purified bwoRPARE10 give the title conpound, vyield 4. B0WGB2008/050328
IHNVR 8 (CD30D) 8.05 - 7.95 (1H, m, 7.75- 7.65 (1H, m, 7.50 - 7.44
(1H, m), 7.39 - 257.35 (1H, ), 7.20- %15 (1H, m), 7.14 -7.07 (3H,
m, 4.87 - 4.57 (84 m, 3.64 - 3.54 (6H, n), 3.33 - 3.05 (4H, m,
2.31 -2.05 (7H, n), 1.26- 1.00 (31-1, n) Ms APCI +ve: 547 Exanple 8

30Met hyl 2l'h(e%u61‘ﬁ§ c()ﬂl)p(%mld‘@aszpr%é’d byl WXl 138 %P etapbe €hteps (i) ~(vii) using rert-

qui nol i n-1-yl) propyl

met hyl pi péxundHr(amm,wmthyﬂﬂ@)mﬂdrhyémamyl)ﬁ@@ed athexyacgty) chloride.

2- Butyl - 1I&§.A§CQ§§ perldln 4-yl am no) propyl)-1Him dazo[ 4, 5-e] qu
i nol i n-4- "anmne |un1 rlacetoxyborohydride (1.07g) was added to a
stirred mxture of the product from 5exanple 1 step (vii) (502ng) and

1- met hyl er 0.21 nNNP he resuliin
sol ut i %np\@% ‘é‘%b?‘r%@ Qg( gy '@Itﬁme'il’ﬁ éﬂmﬂ&adwl‘é&ﬁl ‘iill'J’dfl °
335 NB m-’-i me a i k ri r a

2- (gg(((By(])?%gr]nlglo &)d gf‘) 1tilyl|)lr)#édﬂg)z)ow tgﬂer gllmngfl?ertl tle)fgapro yl)

10 met hyl p“r—Blé’FtP@OrﬁﬂkﬁRFEﬁ}ﬁ ﬁemma@;s%éﬁymy% a(b@n)@nse& gyl fetate
thyl 2-

Rdded 1o SODPIARM BTN 2a0G PME (T sl sl MER 1R, A ph i syest R

NVP ( 10nL)fileredrthen Soified ﬂWtRHHaPcLét oﬂsplpmctmwﬁa dgsolved QUgythszT&ddedutr@

the m bt ur(gl’nL @ﬁf)’ot?ggiﬁg ttr'f, aéoo\r’a\@ Al uce? By egsu?é) z%cﬁﬂcl?aﬁ {rﬁura%d With

mxture stirre Fesultrng sof Bt on Was 1586
met hanol (ddethbyttiher, ielddishiged wi th acetic acid (0.5nL) and purified by

il e prodtenRh QiSO AT kivira P ohets e s e orn: 7t (Be08g.7s
(1H, d) (YH3§ @%H(lmt 714-?7754%4941115 54#9 (2@ s) 456%&}1( 3)"4@1' gzh 2)465
(4H, m (2H3©-,% 6A6P. fiil(_ﬁﬁ nﬁ), 3 33 12185:1)1 22)4)(23151(2%11) 520 SQQH(ISSJL 1.19y1.62
15 (4H,m); 1.18 (3H, 1)
MS: APCI (+ve): 502

Example 6
Methyl [4-({[3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl]|2-
20 (dimethylamino)ethy]]amino}methy])pheny]]acetate

—=
\/sz

@) N-(3-{[tert-Butyl(dimethyl)silyl]oxy} propyl)-3-nitroquinolin-4-amine

To a stirred solution of 3-nitro-quinolin-4-ol (5 g) in DCM (70mL) was added DMF

(2.3mL) then thionyl chloride (2.1mL) and the reaction mixture was refluxed for 3h. The
25  solution was cooled to 0 °C and 3-{[tert-butyl(dimethyl)silylJoxy} propan-1-amine (6 g)

was added followed by dropwise addition of Et3;N (12 mL). The reaction mixture was



20 Ms: APCl (+ve): 557 Exanple 9 Met hyl
2-(4- (((3 (4-am no- 2-butyl -1H i m dazo[ 4, 5-c] qui nol i n-1-yl ) propyl ) (1-

nmet hyl pi pe.gqu ﬂmé}- pam nOret hyl )pheny}c | acetate WO PCT/GR2008/050328
2008/ 135791PCT/ (BB2008/ 050328 59 (1)

2-(4-0(3-(4- Am no-2-butyl -1Him dazol4 ? ci qui nol i n-1-yOpropyl) (1-
met hyl pi peri di n- 4- yDam no) net hyl )phenyf5 acetic acid 5A solution of
2- (4-fornyl phenyl )acetic acid (0.14g) dissolved in NWP (10nL) was

added to a,.st tion.of

(0-34g) *i RiRmAEEnel. i PeblashEnRee PeLetd STERATRIERE Cbf 8o g vas
addeg and I drgﬁucmlayérl:l’faﬁ \h@lﬁd@gﬁt}gﬁfrﬁa_@ﬂ Gritd) ranf]?ﬁab SOW&Q ﬁffﬂﬁ&héd mgleﬁﬁkitﬂéddon )
was di ssol ved in_net aci i e th_acetic aci

and and pU¥FFHEdllsFe WaPHE“’EEF[ with isgeisEenade afiﬁhf’ ﬁlé'?““ﬁ&PPlPP‘élHl (8)7"15
RPHPLC toM@gEsqq+Lg)e3@ubtltle product, yield 0.25g. Ms: APCl (+ve):
543 (ii) Methy

2-(4- ((5(3 (4- am no- 2- butyl - 1Hi m dazo[ 4, 5- cl qui nol i n-1-yl) propyl) (1-

t hyl d 4-yd . is Cys 1m
tas added Bb 't he oY CATRASERAABRAINBEERARShmilline! il L2
m xture wadsnﬁxtuxreroe’dleairoduct from sieph(i) (8.5 gh irbh powdir { Bfy) ireacaiozad ods sttmhdr

d d Th ed RPHPLC t ff
[ iTe compbunt Sy PEPIHOTH TR BRCL - Eo by ae e e L Sy
(1H, d) ; witddan{rdel NaNCD; éoldfon] bAfe, (@it and evap&atéunder etiut&atpres¥hre; yield

3.35-2. 70 (8H m ;5 2.29 (3H s): 2.15-1.24 (13H, m ; 0.92 (3H, t)
20 Me:10APA85g+ve) : 557

MS: ESI (+ve): 332

(iii) 3-(2-Butyl-1H-imidazo[4,5-c]quinelin-1-yl)propyl pentanoate
Valeryl chloride was added to a solution of the product from step (ii) (4.85g) in NMP at t.
15  The mixture was stirred at rt for 15min, heated at 100°C for 6h, cooled, and partitioned
between EtOAc/saturated NaHCOQOj3 solution. The organics were separated washed with
water, dried and evaporated under reduced pressure. The residue was purified by
chromatography on silica eluting with EtOAc, yield 2.15g.
MS: ESI (+ve): 368
20
(iv) 3-(2-Butyl-5-oxido-1H-imidazo|4,5-c]quinolin-1-yl)propyl pentanoate
3-Chloroperoxybenzoic acid (1.6 g) was added 1o a solution of the product from step (iii}
(2.15g) in DCM (30mL) at 5 °C. The reaction mixture was allowed to warm to rt, stirred
for 18h and partitioned between DCM/ saturated sodium bisulfite solution. The organics
25  were separated washed with saturated NaHCO; solution, water, dried and evaporated under
reduced pressure. Yield 1.77g
MS: ESI (+ve): 384

) 3-(4-Amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)prepan-1-ol
30  p-Toluenesulphonyl chloride (0.93g) was added portionwise to a vigourously stirred
mixture of the product from step (iv) (1.77g) in DCM (50 mL) and ammontum hydroxide

solution (35%, 5mL) at rt. The reaction mixture was stirred for 3h then partioned between



Exanmpl e 10 Methyl 2-(4-((N-(3-(4-amno-2-butyl-111-im dazo 14, 5-c]
qui nolin-1-yl)propyl)-2-(4-
met hyl pi peW8ZW/1B33PDacet am do) net hyl ) phenyl ) acet ate 60PCI/GRO08/)30p28
conmpound was prepared by the nethod of exanple 7 steps (vi)- (vii)
usi ng the product fromexanple 1 and nmeshyl piperazine. 11-1NVR 5
(DMSO-d6) 8.05 (1H, in), 7.65 (1H, in), 7.45 (1H, m, 7.15 -7.05 (5H,
in), 54.65-4.40 (7H, in), 3.71 -3.60 (5H, n), 3.45-2.20 (15H, in),
2. 00- 1. 25 wdaé/DOM, Thedbgandslwetd widhed ABkat(rhved)NaHROD; sekaop | veatdr Ldried, and
10Met hyl . . .
2- (13- (03- (¢ splysmbevrrprasd undarrequeed Resste She regidin gt AsselNadBMARH ) ( 3-
(di met hyl andmp), %@@ﬁtd@m tﬁ&gmtmjﬂ ah@tmﬁl (%h §hdlel al¥ tHemikiule stirred at rt

[

3-(3- Nltroqumolln | am no) pr opan- onyl chloride (6.3n) was
added to &ord8h dhesdd fsumdtwaécfmerf@ qfﬁwashéql weths«@}erawhdmdl:mki 6 )

i n DCMs( 2QQ8ipgt I ture was heated under reflux for 3h then
cooled to O%L 33( 8ng@l propanol (7.3nL) was added slowy foll owed by
dropwi se addition of TEA (36nm.) and the m xture stirred at rt for 3h.

i1 trate M washod aTEpRr SREY Al A SR oo BBl o
t hen conbidiedthMdthaidg2fdidrhineed sol id. The conbi ned solids were
}\/rsl t K/E?t edﬁ%ﬁtﬂ@iﬁ%ﬁehpﬁaduct rmtnl sltetpegi)e(% 9t6(é) agnldvthlonylyc%lolrl(gl\év(lSO%llIL)(jln D]C%vl g
10 (20mL) was heated under reflux for 6h then evaporated under reduced pressure. The
residue was dissolved in acetonitrile (20mL}) then N,N-dimethylethylenediamine (10mL)
added and the mixture heated under reflux for 24h. The solvent was removed under
reduced pressure and the residue purified by RPHPLC, yield 0.512g.
MS: APCI (+ve): 369
15
(vii) Methyl [4-({[3-(4-amino-2-butyl-1 H-imidazo[4,5-c]quinokin-1-
yhpropyl}[2-(dimethylamino)ethyl]amino}methyl)phenyl]acetate
A mixture of the product from step (vi) (0.25g), methyl (4-formylphenyl)acetate (0.15g)
and sodium triacetoxyborohydride (0.2g) in NMP (10mL) was stirred at rt for 18h then
20  heated at 45°C for 3h. A further portion of methyl (4-formylphenylacetate (0.1g) and
sodium triacetoxyborohydride (0.2g) were added then stirred at 45°C for 6h. The mixture
was purified by RPHPLC, yield 0.035g.
"H NMR § (DMSO-ds) 8.02 (1H, d) ; 7.62 (1H, d) ; 7.40 (1H, 1) ; 7.28 (2H, d) ; 7.21 (2H,
d); 7.13 (1H, t) ; 6.47 (2H, s) ; 4.49-4.45 (2H, m) ; 3.66 (2H, s) ; 3.60 (2H, s) ; 3.59 (2H, s)
25  ;2.89(2H,1):2.61 (2H, 1};2.35 (2H, ) ; 2.07 (6H, s) ; 1.96-1.90 (2H, m) ; 1.82-1.74 (2H,
m); 1.47-1.38 (2H, m); 0.94 (3H, t)
MS: APCI (+ve): 531

Example 7
30  Methyl 2-(3-((N-(3-(4-amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-
ylpropyl)-2-(dimethylamino)acetamido)methyl)phenyl)acetate



61 (ii)

N-(3-(tert-Butyldinmethylsilyloxy)propyl)-3-nitroquinolin-4-am ne
tert - But yl p¥géshyi-sh! orosil ane (18g) was addded to a mp@mﬁm@g‘mqﬁm
product fromstep (1i) (19.2g) and i m dazole (15g) in DVF (20

The m xture was stirred at rt for 16h en partitioned between

di et hyl ether and water. The organics re separated, washed with
S5water, dried, and evaporated under reduced pressure. The residue was
triturated with isohexane and f|IQ@red to glve 21.8g of a yell ow

solid. M5 APCI (+ve): 362 (m) N
-(3-(tert-Butyl di met hylsi 1yloxy) rq y U|n01|ne 3, 4-di am ne 10l ron
powder (10g) was added to a sol Nof the product fromstep (ii)

(20g) in acetic acid (200nL) an 10 NL) The m xture was
stirred at rt for 30mn then evaporated u de; roeduced pressure. The
resi due was partitioned between DCM andMwaPerYy the organics

separ ated, washed with ag NaHCO3 sol utio er, dried, and
evapor at ed under reduced pressure. The re ue was purified by
chromat ography on silica eluting with 3-5% 15 MeOH in DCMto give a
brown oil, 10.1g. Ms: APCI (+ve): 332 (iv)

2-Butyl-1-(3- | di net 1H- d [
2 e M T H S b R B pah
sol uti on ofhetyR@iuBl Bt ekarhps1® 'lnsi%g (5ih EP0kigh Whs did&dWed MNIMIEAn{IH Madn EDdN'VP

(110nL) at rt under nitro he m xture was_stirred at rt for

t hen héat d44t®, HORE(Fg,m oqu’ferﬁcedaﬁﬂwé) apdhiats Néhe&)@ﬁrwdﬁfﬁ%@ems
partitiongg, het Week; Q:h%{ iit)"bnlgE m{tﬁm&e%f 2 B ORI Afer WS %@H%@t ed

washed with water, r|e evaporat under reduced preSsure.
resi due msuqeunlkwtewawsaomedmadmbthjhm washsd with &ring, ubreahgndmmhmﬁ@d 70%

5. 34- 5, 26 et 15X Bl iy fipfddy e f lgtucugiel S 75 (t; 2H)

3.00 (t, MpAPC2+26-8511 (m 2H) : 2.00-1.90 (m 2H : 1.59-1.47 (m

2H) ; 1.02 (H, 3H) ; 0.99 (s, 9H) ; 0.14 (s, 6H (v)

2-Byt¢ -1-(3-(tert-butyldi methylsilyl oxy)propyl)-1Him dazol4, 5-el qu

nol in-4- 3f) @m—Bﬁt}Ihﬁtd SO RERERYPRB%iAb A FRRhidatd}as- nadplﬁd Sjr()_pyl]DCM
in

portionwi se to a solution of the product from step
(100nL) atcarh@m@teThe mixture was warned to rt, sti rred for 3h 62

The subtitle compound was prepared by the method of example 1 step (v) using the
product from step (i).
15 MS APCI +ve: 401

(iii} fert-Butyl [3-(4-amino-2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl]
carbamate
The subtitle compound was prepared by the method of example 1 step (vi) using the
20 product from step (i1).
MS APCI +ve: 400

(iv) 1-(3-Aminopropyl}-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinoelin-4-amine

The subtitle compound was prepared by the method of example 1 step (vii) using the
25  product from step (iii}

MS APCI +ve: 300



then partitioned between DCM and aq sodi um net abi sul phite sol ution.
The organics were separated, washed with ag NaHCO3 sol ution, water,

dried, andwevwaagizgyed under reduced pressure. The resi du@r@Rfosnso32s
di ssolved in DCM (100nL) then 0.88 aq ammnia (12nL) was added

fol |l owed by p-tol uenesul phonyl chlori d$7(3. 24g) portionwi se with
vigorous stirring 5 over 5mn. The mxture was stirred for 3h then
partitioned between DCM and wat er, the organics were separat ed,

hed wit ' ' i ed,. d
reduced pridb M AR GOL bR pethbiFpe Bl TR B SRR BT 7"
3-(4- Am nqqﬂarbpmmhrnhllﬁeimﬁ)ﬂhm])écéiaml qui nol i n-1-yl ) propan- 1- ol ,

di hyd hi 2 dt I

the’ pr odudteihy ot istoEp phs{akay CoBTRbGH (R8RS BEoL0f SrRAvHE T
for 18h. Ihermqhmnj alVIESC QAP ANt AeH THe dItn@dUkash RhESTIA Qt rtiikiesh.
residue triturated with diethyl ether, filtered and dried. Yield

5. 53g. IVG:Sodpit tripssiesybombydrds (1183me) vas added4o Mieirpstion BikttyTeabrtiuwieraz o

[4,5-c] ¢

broduct  friiekepdnd iC GRS EANREARETT. TR rlBythidhfe Bhs dldigheg vitn
(100n) wamtd:relatl ddﬁso;lmﬂein M@Hu%ﬁmmdlﬁhwaeh@miﬁ@d R EdC, wider affeedrdc ed
pressure. sid O (10nm.), acetonitrile (80m)
and 3- am g%?)p% O&J]irﬁl?ﬁ_?s ﬁgﬁ?)l}ﬁhe m xture heated under refl ux
for 4h. ThasmB(IIuwe%as cool ed and partitioned between water and

Et OAc, the aqueous |ayer was extracted wth Et0OAc (4x400nL), the
or gani 105 were conbi ned, dried, and evaporated under reduced pressure.

The resi dyg;)vkgt Ini(st(@\ted(mrhmoeztteﬁfo@ﬁﬂtﬁwﬁﬁf]ﬁmazm@ Hqftindlida- M
APCl (+ve): 356

hyl
2- (3-(((3- Wh?fmlhé'fklﬂbﬁﬁoﬂaﬂllS!Q)ﬂi%h!dhii@mdl)%?ﬂtﬂf%]U| nolin-1-yl)propyl)(3-

hydr oxypr

Y om o 6p (P REPIENERUCH 0 BREYHigt BEELRS e prdlh SR R) GERaP R G
and pot assnlat cﬁmldmﬁtrege(nZngl)esulnng]dﬁlt(oﬁM)stmmlsatst for 2lsdhemtcontentraider
mtrog1 n f.or Zélh. The mmuEe was ?[é_ltlltloned bet ween DCM wat er,

t he orgam’ﬁg"%ﬁ& A SRR dri ed, and evaporated
under redpagdpoiessw38. The residue was purified by 63

chronot ography on silica eluting with DCM MeOH Et 3N (1000/ 50/ 3) .
Yield 2.43g of solid. Ms: APCI (+ve): 518 5(ix) Methyl

2- (3- 00 3- ((diipiettin &-q1H-W-arhitol b8 2héhyr- BAGHEdY2b1475-djqMInbRAAPY | ) (3-

yhpropyl](N,N-dimethylglycyl)amino]methyl} phenyl)acetate

20 The product from step (vi) (30mg) was dissolved in DMF (2ZmL) then a solution of
dimethylamine (2M in THF, 0.279mL) was added at rt under nitrogen. The resulting
solution was stirred at rt for 16h. The mixture was purified by RPHPLC to give the title
compound, yield 4.5mg.
"H NMR & (CD;0D) 8.05 - 7.95 (1H, m), 7.75- 7.65 (1H, m), 7.50 - 7.44 (1H, m), 7.39 -

25 7.35(1H,m), 7.20-7.15 (1H, m), 7.14 - 7.07 (3H, m), 4.87 - 4.57 (8H, m), 3.64 - 3.54
(6H, m), 3.33 - 3.05 (4H, m), 2.31 - 2.05 (7H, m), 1.26 — 1.00 (3H, m)
MS APCI +ve: 547

Example 8
30  Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c][quinolin-1-y])propyl)(1-
methylpiperidin-4-yl)amino)methyl)phenyl)acetate



chl or opr opyl ) am no) net hyl ) phenyl )acetate A m xture of the product
fromstep (viii) (2.43g) and thionyl chloride (10nL) in DCM (30nL)
was stirreW0a00B3Mor 4h then evaporated under reduced PCEGBUOKINMS
give the subtitle compound. Used crude in next step. 10 Ms: APC
(+ve): 536/8 (x) Methyl 58

2-(3-4(3-(4-am no-2-butyl -1H i m dazo[ 4, 5-el qui nol i n-1-yl ) propyl) (3-
(di et hyl am no) propyl ) am no) net hyl ) phenyl ) acetate A sol ution of

dimrethylamne in THF (2M 6nl) w#s added to a m xture of the product
15 fromstep (ix) (1.17mmol) ang W)di de (250mg) in DVF (5nl)
T™h a seal ed vessel for 24h,

at rt. The m xture was heat ed ]
3 Qgiqf ed by RPHPLC . The fractions

cooled, filtered and the filt
er enevaponat ed to dryness and the

cont ai ning the desired conpound
residue triturated with ether/isohexane A A240ny.o.1H NVR DVSO d6: 68. 00

(d, 111); 7.60 (d, 1H) ; 7.38 (t, 1H) | 729% 21 (m 3H ; 7.15-
207.09 (m 2H) ; 6.42 (s, 2H) ; 4.46 (t; ;03.64 (s, 2H) ; 3.58
(s, 2H) ; 3.54 (s, 3H ; 2.89 (t, 2H) ; 27%8 (t, 2H) ; 2.42 (t, 2H ;

2.16 (t, ¥ 05¢2( 8. <1, € N 1 81+ : A

T 63- 1. 56 (n Byfy ROy Bl S Royfighy: e guduofs fuikith-4

Mul t i node-dmine545. 25 Exanple 12 Met hyl

2-(3-(((3-{4-am no-2-hutyl -1H i m_dazol 4,.5: el qui ngl i.n- 1- ro ) (3-

mor phol i n ngsrﬂr)a SR F%lyﬂg}%gwgﬁyﬁ Caéiflcéq 0 aqs'fllérgg ni t}lre o%‘ :liﬁep proc? c% }rgm

5  example 1 step (vi1) (502mg) and 1-methylpiperidin-4-one (0.21mL} in NMP (2 mL) at rt.

The resulting solution was stirred at 50°C for 3h, then purified by SCX, yield 335mg.
MS: APCI (+ve): 395

(iiy Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl}propyl(1-

10 methylpiperidin-4-yl)amino)methylphenyl)acetate
A solution of methyl 2-(3-formylphenyl)acetate (0.15g) dissolved in NMP (10mL) was
added to a stirred solution of the product from step (i) (0.36g) in NMP (10mL) at rt.
Sodium triacetoxyborohydride (0.90g) was added to the mixture, the temperature was
increased to 50°C and the reaction mixture stirred for 24h, The resulting solution was

15  dissolved in methanol (0.5mL), acidified with acetic acid (0.5mL) and purified by SCX.
The crude product was further purified by RPHPLC to give the title product, yield 22mg.
"H NMR & (DMSOQ-dg) 7.95 (1H, d) ; 7.59 (1H, d) ; 7.38 (1H, m) ; 7.27-7.04 (5H, m) ; 6.41
(2H, brs); 4.34 (2H, m) ; 3.62 (3H, m) ; 3.50 (2H, s) ; 3.29 (3H, s} ; 2.90-2.65 (4H, m) ;
2.30-2.40 (4H, m) ; 1.85-1.24 (9H, m) ; 0.92 (3L, t)

20 MS: APCI (+ve): 557

Example 9
Methyl 2-(4-(((3-(4-amino-2-butyl-1H-imidazo[4,5-¢] quinolin-1-yl)propyl}(1-
methylpiperidin-4-yl)aminoymethyl)phenyl)acetate



The title conmpound was prepared by the method of exanple 11 step (x)
using the product from exanple 11 step (ix) (627nmg) and rnorpholine
(1m) to gwyﬁ%@ﬁ%gt as a white solid 165ngy. 51 H NWR @@%Hﬁ,ﬂw@;@g&l
(d, 1H) ; 7.60 (d, 1H ; 7.39 (t, 1FD ;7. 27 7 12 (m 5H) ; 6.46 (s,
2H) ; 4.47 (t, 2H) ; 3.64 (s, 2H) ; gg ; 3.55 (s, 3H)
3.47-3.45 (t, 4H) ; 2.89 (t, 2H) ; 2.5 : ; 2.42 (t, 2H)
2.23-2.19 (m 6H) ; 1.99-1.91 (m 2H) ; 1.81-1.74 (m 211); 1.63-1.56
(m 2H) ; 1.46-1.37 (m 2H) ; 0.3 (t, 3H). Ms: Multinode+: 587 10
Exanpl e 13 Met hyl N
2-(3-(((3-0-am no-2-butyl-111- i d , 5-cl qui nolin-1-yl1)propyl)(3-
' yl ) phenyl jacetate nn-12 N)s C. N

15 The title conpound was pref th N hod of exanple 11 step
(x) using the product of exanple 11 tq#igggg (627mg) and

N- et hyhnet hylamine (1 nl) as a white s@wlird 65gg. 1H NVR DVSO- d6: 8
8.01 (d, 1H) ; 7.60 (d, 1H : 7.39 (t,ﬂ@ﬁ)\gg-?.og (m 5H) ; 6.43
(s, 2H) ; 4.45 (t, 211) ; 3.64 (s, 211); (s, 2H) ; 3.54 (s, 311)
; 2.89 (t, 2H) ; 2.58 (t, 211); 2.41 (t, 211); 2.28-2.21 (m

411) ; 2.04 (s, 311); 1.96-1.92 (m 2H) ; 1.81-1.74 (m 2H ;

201 63 1. 86 4. (@he-Apfddahed%tit Micbies QadRobiot-vHfropnRi 80 (1

methylpiperidin-4-yl)amino)methyl)phenyl)acetic acid

5 A solution of 2-(4-formylphenyl}acetic acid (0.14g) dissolved in NMP (10mL) was added
to a stirred solution of the product from example 8 step (i) (0.34g) in NMP (10mL) at rt.
Sodium triacetoxyborohydride (0.90g) was added and the mixture heated at 50°C for 24h.
The resulting solution was dissolved in methanol (0.5mL), acidified with acetic acid
(0.5mL) and and purified by SCX. The crude product was further purified by RPHPLC to

10 give the subtitle product, yield 0.25g.

MS: APCI (+ve): 543

(ii} Methyl 2-(4-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl){1-
methylpiperidin-4-yl)amino)methyl)phenyl)acetate

15  Sulfuric acid (ImL) was added to the product from step (i) (250mg) in MeOH (10mL). The
mixture was stirred at rt for 15h, then the solvent evaporated under reduced pressure. The
residue was purified by RPHPLC to afford the title compound, yield 6.2mg.
"H NMR & (CD;0D) 8.05 (1H, d) ; 7.72 (1H, d) ; 7.45 (1H, m) ; 7.25-7.20 (5H, m) ; 3.70-
3.62 (5H, m) ; 3.35-2.70 (8H, m) ; 2.29 (3H, s); 2.15-1.24 (13H, m) ; 0.92 (3H, t)

20  MS: APCI (+ve): 557

Example 10
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
methylpiperazin-1-yl)acetamido)methyl)phenyl)acetate



65 Exanple 14 Met hyl
2-(3-(43-(4-am no-2-butyl-111-i m dazof 4, 5-el qui nol i n-1-y1) propyl) (3-(
4- met hyl piypeb@#biwi- y1) propyl ) am no) met hyl ) phenypacet ag€r/cp208$@032s
title conpound was prepared by the method of exanple 1llstep (X) using
t he product of exanmplel 1 step (iXx) (E/égrrg) and N-net hyl pi perazi ne
(1m) as a colourless gum 120nyg. 1H NMR'DVMSO-d6: 8.00 (d, 1H) ; 7.60
(d, 1H) ; 7.38 (t, 1H) ; 7.29-7.10 (m 5H) . 6.42 (s, 2H) ; 4.46
(t, 2H) ; 3.64 (s, 2H) ; 3.57 (swn,2H) 3.54 (s, 3H) ; 2.89 (t, 2H) ;
2.58 (t, 2H) ; 102.41 (t, 2H) ; .3,3, 2. (brm 10H) ; 2.08 (s, 3H ;
1.98-1.90 (m 2H) ; 1.81-1.73 3-/1_ 55 (m 2H) ; 1.46-1.37
(m 2H) ; 0.94 (t, 3H). M arrple 15 15Met hyl
2-(4-aN-(3-(4-am no-2-butyl-1 m ﬁizo \5Jcl qui nolin-1-yl)propyl)-2
- (et hyl sul fonyl ) acet am do) net hypph Jgacet ate To a solution of the
product fromexanple 1 (221ng) in DCM 10° m.) was added 2-
(met hyl sul fonyl )acetic acid (66.4 ng) vve by TEA (0.201 nL) and
HATU 20(201ng). The reaction m xture was Aat rt for 16h then
the sol vents were evaporated. WO 2008/ 135791P / GB2008/ 050328 66

The title compound was prepared by the method of example 7 steps (vi)- (vii) using the

product [rom example 1 and methyl piperazine.
'H NMR & (DMSOQ-dg) 8.05 (1H, m), 7.65 (1H, m), 7.45 (1H, m), 7.15 - 7.05 (5H, m),
5 4.65-4.40 (7H, m), 3.71 — 3.60 (5H, m), 3.45-2.20 (15H, m), 2.00-1.25 (5H, m), 0.95 (3H,
t)
MS: APCI (+ve): 600

Example 11
10 Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinelin-1-yl)propyl)}3-
(dimethylamino)propyl)amino)methyl)phenyl)acetate

(i) 3-(3-Nitroquinolin-4-ylamino)propan-1-ol

Thionyl chloride (6.3mL) was added to a mixture of 3-nitroquinolin-4-ol (15g) and DMF
15 (6.9mL} in DCM (200mL). The mixture was heated under reflux for 3h then cooled to

0°C. 3-Amino-1-propanol (7.3mL) was added slowly followed by dropwise addition of

TEA (36mL}) and the mixture stirred at rt for 3h. The precipitate was filtered, washed with

DCM then water. The DCM filtrate was washed with water and evaporated under reduced

pressure then combined with the filtered solid. The combined solids were triturated with
20  cther and filtered to give a yellow solid, 19.2¢g

MS: APCI (+ve): 248



“The crude product was purified by RPHPLC to afford the title conpound
(120 ng) as a white solid. 1H NVR DMSO-d6: 6 8.07 - 7.93 (m 1H),
7.66 -7.56WORMSAFTI17 47 - 7.37 (m 1H), 7.29 -7.04 (mPGHFB0g8AFY328s,
2H), 4.71 (s, 1H), 4.59 - 4.37 (m 5H), 3.67 -3.55 (m 5H), 3.15 5(s,
3H), 2.93 - 2.80 (m 2H), 2.72 (s, 1H) 612.10- 1.93 (iii, 2H), 1.84-
1.68 (m 2H), 1.49 - 1.32 (m 2H), 1.30- 1.19 (m 1H), 0.95 (t, 3H
MS: 580 ES+ Exanple 16 10Met hyl

2- ( 4- 0- ( 3-({i}Na@i(reve-Rutyldigtlethiylsilyloniy paapd 3 Sited quinolol-#-amine

(15 wal@ BT RRT P Ris Gl 5Bt ot bRso s PHA Fiohes e

reaction nilgbyy sidasdacsle | Bg) indDOIE. (2@GiﬁlL)y|THéhl|uQﬁltéj\9as(s@irz@39tm1‘6@$hen

added 15and the reaction mxture stirred for 30m n. The solvents were
evapor at ed?2gHiPneheetveen delyhailer aadowpters pl herprganigy wanriseparated wephpd with

RPHPL C st
RPHPLC st 0 il dded. Sy éuaﬁéﬁeagbmg&ggéd?&gagrgaﬁh@ réfg/lr_aoufe%vﬁ %mgted%gg!!\/?m

1H), 7. 28 isohexane-afid fifergdyo @Fﬁ 21.9g affa yellpwosplidm 3H), 6.43 (d, 2H), 20
(s, 1H, 2 5 3.49 -3.40 (in, 2H), (d, 2H, 2.04-
1.94 (m %Aﬁcgﬁg}%&l (m 2H), 1.47- 1.39 (m 2H, 1.26- 1.22 (m
2H), 0.95 (t, 3H) Ms: 502 ES+ 67 Methyl

2-(4-4N-(3-(4-am no-2-butyl - 1Hi m dazo[ 4, 5-c] qui nol i n-1-yl ) propy1l) - 2-
mor phol i nd#DdeY a@i(d@}ﬂguwmﬂaﬂ@mmm‘bpyl]ﬁlénQlilte+3e4-diamjwnd was

pr epared by t he nef hod of exanple 7 steﬁ]; (vi)-_(vii) .usi the 5
produd® f g Rl 182 wWisaddedie asqirtinneb |prcr¢ewt(f®0n@ﬁ¥my (n)t(%Oagllweac acid

I . fsd 58
Yﬁ] (iVF\:) gug(hg%ﬁszfﬂ%hdfo di?'nmmo%[ﬁgrém_ﬁm% VR sf & gta‘f fogB(r)Lréfﬁ%tgcn o oratg atcz

-7.05 (m unggr, re@m@pl(easur@ Hyhe rdsi@e was pattido nechb@@een RCEOemd materHhe 4 48
-4.38 ( m 6
351 -3 3 ’1cs§?€a%at?fl &%@heﬁg}' %%Na}%(ﬁﬁ sohﬁi%ﬂ gt(:g]dﬁ%d_%nigvaggﬁ e%ém%%!)
2.05 (m Xkjyce@pfSsure, The residue was purified by chromatography on silica eluting with 3-5%
15 MeOH in DCM to give a brown oil, 10.1g.
MS: APCI (+ve): 332

(iv) 2-Butyl-1-(3-(fert-butyldimethylsilyloxy)propyl)-1H-imidazo[4,5-c]quinoline
Pentanoyl chloride (3.7ml.) was added dropwise to a stirred solution of the product from

20 step (iii) (10g) and TEA (5SmL) in NMP (110mL) at rt under nitrogen. The mixture was
stirred at rt for Zh then heated to 100°C for 6h. After cooling, the reaction mixture was
partitioned between diethyl ether/water, the organics were separated, washed with water,
dried, and evaporated under reduced pressure. The residue was purified by
chromatography on silica eluting with 50-70% EtOAc/isohexane, yield 6.58¢.

25 1HNMR & (CDCls) 9.29 (s, 1H) ; 8.34-8.26 (m, 2H) ; 7.69-7.58 (m, 2H) ; 4.68 (t, 2H) ;
3.78 (t, 2H) ; 3.00 (t, 2H) ; 2.20-2.11 (m, 2H) ; 2.00-1.90 (m, 2H) ; 1.59-1.47 (m, 2H) ;
1.02 (H, 3H); 0.99 (5, 9H) ; 0.14 (s, 6H)

(v) 2-Butyl-1-(3-(fert-butyldimethylsilyloxy)propyl)-1 H-imidazo[4,5-c]quinolin-4-
30 amine
3-Chloroperoxybenzoic acid (4g) was added portionwise to a solution of the product from

step (iv) (6.5g) in DCM (100mL) at 0-5°C. The mixture was warmed to rt, stirred for 3h



101.91 (m 1H), 1.79- 1.72 (m 2H), 1.46- 1.38 (m 2H), 1.29- 1.21
(in, 2H), 0.98 - 0.90 (m 3H M 587 ES+ Exanple 18 15Met hyl

2- (44(N- ( Swozveenis@y 2- but yl - 1H-i m dazo[ 4, 5- c] qui nol i N- lpoy g B e0sddrs 2-
02- net hoxyet hyl ) (et hyl ) am no) acet am do) met hyDphenyHacet ate NH, /
---0 The title conpound was prepar 692 by the nethod of exanple 7
steps (vi)- (vii) using the product from exanple 1 (500ng) and

N- ( 2- met hoxyet hyl ) net hyl am ne (0.97ng), to give a 20 yell ow gum

(62m) . oR AR PG &%cgb&d@fgz,@%ng%w&gz g Bl FHagR v
g H;13 (3 852&@aratéd Xﬁisljal, withH)q N4HS8@; solvticd/ whter, dﬁbﬂ,,an3 eﬁabgra(t)e;i&nﬂ& Igdmced
2.86 (td, pé?_q)sureQTk%g‘es&Q Wap d(lwlvitiﬁnllzg&%oglg?_,} tkp‘} (} @% agq ﬂnmlogl(ag?rpﬁ was

3H), 2.00- dae&%uémd hler@ﬁll ho'é o {dan3.2 i AQrise bvidBvigdFousldritni
1.29- 1.18 ( %’%ﬁ” 1 ésg(Es"‘?)Ei’ iohiscpdigdTouitring

2- (44( 3- (V8L 1‘% aihse'rl&zferwaf Sytnfyd for gh then pamtlﬁae@b%mqm DGNang WagpsBk , 5
organics were separated, washed with aq NaHCO; solution, brine, dried, and evaporated

under reduced pressure. Yield 6.7g.
MS: APCI (+ve): 414

10 (vi)} 3-(4-Amino-2-butyl-1H-imidazo|4,5-¢c]quinolin-1-yl}propan-1-ol, dihydrochloride
4M HCI in dioxane (12mL) was added to a solution of the product from step (v) (6.7g) in
MeOH (100mL) and stirred at rt for 18h. The solvent was evaporated under reduced
pressure, the residue triturated with diethyl ether, filtered and dried. Yield 5.53g.

MS: APCI (+ve): 299

15
(vii) 3-(3-(4-Amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propylamine)}propan-1-ol
A mixture of the product from step (vi) (5.53¢g) and thionyl chloride (15mL) in DCM
(100mL) was heated under reflux for 3h then evaporated under reduced pressure. To the
residue was added DMSO (10mL), acetonitrile (80mL} and 3-amino-1-propanol (25mL)

20  and the mixture heated under reflux for 4h. The mixture was cooled and partitioned
between water and EtOAc, the aqueous [ayer was extracted with EtOAc (4x400mL), the
organics were combined, dried, and evaporated under reduced pressure. The residue was
triturated with ether and filtered, yield 4.21g.

MS: APCI (+ve): 356

25
(viii) Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo [4,5-¢]quinolin-1-yl)propyl)(3-
hydroxypropyl)amino)methyl)phenyl)acetate
A mixture of the product from step (vii) (2g), methyl 2-(3-(bromomethyl)phenyl)acetate
(1.4g) and potassium carbonate (2.1g) in DMF (20mL) was stirrced at rt under nitrogen for

30  24h. The mixture was partitioned between DCM/water, the organics separated, washed

with water, dried, and evaporated under reduced pressure. The residue was purified by



10el qui nol i n- 1-yl ) propyf | acet am do) net hyl ) phenyl ) acet ate -0 The
title conpound was prepared by the method of exanmple 7 steps (vi)-

(vii) usingotlmBERduct fromexanple 1 (500my) and 1- acﬁﬁbmuggﬁﬂgﬁne
(1.29), to give a white solid (152ng) 15114 NVR DVSO-d6: 5 8.

7.92 (m 1H), 7.64 - 7.57 (m 1H), g3 7.39 (m 1H), 7.28 7.13
(m 4H), 7.12 -7.04 (m 1H), 648 64 (m 2H), 4.69 - 461(m 1H),
4.59 - 4.52 (m 1H), 4.49 -4.38 (m 2H), 3.66-3.62 (iii, 360

, 3 3449 3.28
55701 . gl Gl iy i Pegdt Sl lc?%f)%é@)z‘i%&(‘@g of
1.77 (s, 2Zbhkd. 1.43 (t, 2H), O. 94 (|n 3H) 20 Ms: Ml ti node+: 628
Ex le 2 R) - hyl
2-?22(%—( é&gmeﬁb%)z%%tyl 1H i m dazo[ 4, 5-c] qui nol i n-1-yl ) propyl) - 2-
(3- hydroxypyrrolidin-1-yl)acetam do)net hyl ) phenypacetate 69 -0

5 (ix) Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-y}propyD)(3-
chloropropyl)amino)methyl)phenyl)acetate
A mixture of the product from step (viii) (2.43g) and thionyl chloride (10mL) in DCM
(30mL) was stirred at rt for 4h then evaporated under reduced pressure to give the subtitle
compound. Used crude in next step.
10 MS: APCI (+ve): 536/8

(x) Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)(3-
(dimethylamino)propyl)amino)methyl)phenyl)acetate
A solution of dimethylamine in THF (2M, 6mL) was added to a mixture of the product
15 from step (ix) (1.17mmol) and sodium iodide (250mg) in DMF (5mL}) at rt. The mixture
was heated at 55°C in a sealed vessel for 24h, cooled, filtered and the filtrate purifed by
RPHPLC . The fractions containing the desired compound were evaporated to dryness and
the residue triturated with ether/ischexane, 270mg.
1I-I NMR DMSO-d6: & 8.00 (d, 1H); 7.60 (d, 1H); 7.38 (t, 1H) ; 7.29-7.21 (m, 3H) ; 7.15-
20 7.09 (m, 2H); 6.42 (s, 2H) ; 4.46 (t, 1H) ; 3.64 (5, 2H) ; 3.58 (s, 2H) ; 3.54 (5, 3H) ; 2.89 (1,
2H); 2,58 (t, 2H) ; 2.42 (t, 2H) ; 2.16 (t, 2H) ; 2.05 (s, 6H} ; 1.96-1.91 (m, 2H); 1.81-1.73
(m, 2H) ; 1.63-1.56 (m, 2H} ; 1.46-1.37 (m, 2H) ; 0.93 (t, 3H).
MS: Multimode+: 545.

25  Example 12
Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidaze[4,5-c]quinolin-1-yl)propyl}(3-
morpholinopropyl)amino)methyl)phenyl)acetate



The title conmpound was prepared by the nethod of exanple 7 steps
(vi)- (vii) using the product fromexanple 1 (500ngy) and
R-(+) - pyrr @lgdasissreel (813ng), to give a white solid (2hmBip2004idR
DMSO-d6: 5 8.02 -7.93 (m 1H), 7.64 - 7.59 (m 1H), 7.46 -7.39 (m
1H, 7.27 -7.19 (m 2H), 7.18 -7.14 (nE 2H), 7.12 -7.08 (m 1H), 6.46
- 6.41 (m 2H), 4.69 -4.64 (m 1H), % 4.50 (m 1H), 4.45 -4.39 -
(m 2H), 3.62 (s, 3H), 3.50- 3.35 (m 2H), 3.25 -3.13 (m 4H), 2.89 -
2.83 (m 2H, 2.79 - 2.77 (m 1Hm,2.70 - 2.64 (nl, 1H, 2.42 - 2.24
(m 2H, 2.10 - 2.01 (m 2H, 1. oL 9 m 2H), 1.82- 1.73 (m 2H),
1.56- 1.35 10(m 3H), 0.98 -0.9 ¥1¥-1) Ms: Ml tinode+: 587
Exanpl e 21 Met hyl  2-(4-(( M-am no- 2- butyl - 1H i m dazo
14, 5-c] qui nol i n-1-yl) propyl) -
15(pyri mdi n-2-yl)pi perazin-1-yl)acet am do) et hyl ) phenyl )acetate -0
The title conpound was prepared by the'fe od\lo exanple 7 steps
(vi)- (vii) using the product 4 le 1 I@;L,COGrrg) and
2- (pi perazin-1-yl)pyr mdine (0,32 to give 40ng as a white solid.
70 1H NVR DMSO-d6: 5 8.34 (dd, /2H) .05 - 7.94 (m 1H), 7.66 -7.55
(m 1H), #rd6ite cémBduddWasPilparel 130he méthd@ of BRantd 11 s?epl%:) ﬁ:ﬂn@tﬁﬁ%fﬂduct
1H), 6.66- 6.57(m  1H), 6.5(5)- 641 (m 2H), 474 -4.66"(m 1H), 4.61
-4.52 (m fi) oxapd®1 L he30x) (92 712g))and 3nagpholide 6lonl) t gigtprodact 582 wait@eplid
(|n, 3s (s, 3H, 3.13 (s, 2H), 2.86 (t, 2H), 2.39 - 2.28 (m
,52181 .08 (m 1H), 2.04- 1.94 (m 3H), 1.82- 1.72 (m 2H),

- g
M[i 53 gNg@&ﬁg&;sg 4625501 o 1 (o’ 97 99 cc PaPSr 4 131k, 45 .46

4- (2- ((3- ((4-221y; Aci72t, e y 864 ik, 2E) daw[tﬂzﬁa e}.asi{sneH) 13.47-8l45 1, @By 2.8%¢( 2
i 2H); 2.58 (t, 2H} ; 2.42 (t, 2H) ; 2.23-2.19 (m, 6H) ; 1.99-1.91 (m, 2H) ; 1.81-1.74 (m,

2H); 1.63-1.56 (m, 2H) ; 1.46-1.37 (m, 2H) ; 0.93 (t, 3H).

MS: Multimode-+: 587

2

10
Example 13
Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyD(3-
(ethyl(methyl)amino)propyhamino)methyl)phenyl)acetate

51#

N/\/\N

Y\O) g

15  Thetitle compound was prepared by the method of example 11 step (x) using the product
of example 11 step (ix) (627mg) and N-ethylmethylamine (Iml) as a white solid 65mg.

1H NMR DMSO-d6: 6 8.01 (d, 1H) ; 7.60 (d, 1H) ; 7.39 (1, 1H) ; 7.29-7.09 (m, 5H) ; 6.43
(s, 2H) ; 4.45 (t, 2H) ; 3.64 (s, 2H) ; 3.57 (s, 2H) ; 3.54 (s, 3H) ; 2.89 (t, 2H) ; 2.58 (1, 2H) ;
241 (t, 2H) ; 2.28-2.21 (m, 4H) ; 2.04 (s, 3H) ; 1.96-1.92 (m, 2H) ; 1.81-1.74 (m, 2H) ;

20 1.63-1.56 (m, 2H) ; 1.44-1.39 (m, 2H) ; 0.93 (t, 3H) ; 0.89 (t, 3H).
MS: Multimode+: 559



met hoxy- 2- oxoet hyl ) benzyHam no) - 2- oxoet hyl ) pi per azi ne- 1- car boxyl at e
NH2 The title conpound was prepared by the nmethod of exanple 7 steps
(vi)- (ViiWwousish@sie product from exanple 1 (230My) angcRERNhsws0ss
pi perazi ne-|-carboxylate (339ng). The crude 15product was purified by
RPHPLC and the resulting residue was tr Sturated with a 1:1 mxture of
ethyl aceate:ether to give the title cgrrpound as a white solid
(74ng). iHNWR DVSO-d6: 5 8.04 - 7.94 (m 1H), 7.64 -7.58 (m 1H),
7.44 - 7.39 (m 1H, 7.27 - 7.21 (m 1H), 7.18 - 7.12 (m 3H), 7.07
(d, 1H), 6.46 -6.40 (in, 2H), 4.66 (s, 1H) 4.54 (s, 1H), 4.47 - 4.38
(m 2H), 4bfmpleBdd5 (m 3H), 3.64 - 3.58 (m 4H), 3.47 - 3.37 20 (m

> 45 2. a6 el TS Bbigins Sy mzhazoI%E%muln%noﬁpﬁ%op&ﬁis,f@ 03 -

1. 92 Z n n 2 1.16 (dt, 3H),
0. 94 E{n d,agal-ti)h %é: alvum;rtluﬂ%%rghfm Ho)jm&ﬂ’l 'fehi’?“‘{"m“* v ( K

2- (44(N-(3-(4-am no-2-butyl-1Hijmrdazol4, B-cl qui nolin-1-yOpropyl)-2-(
4- (et hyl sul fonyppi perazi n- 1-y i do) met hyl ) phenyl )acetate 5 The
title conpound was prepared b he thod of exanple 7 steps (vi)-
(vii) using the product from g 1 (230ng) and

1- (et hyl sul fonyl) pi perazi ne (38 . |The crude product was purified
as in exanple 22 to give the title co white solid (72ny).
111NMR DVBO-d6: 5 8.00 (dd, 1 7.55 (i 1H), 7.47 - 7.38 (m
1H, 7.31 - 10 7.22 (m 111), 7. .12 (in, 31\1), 7.13 - 7.04 (n,
1H), 6551 -6.39 (m 2H), 4.69-~° 4, (m 111), 4.61 -4.52 (m 1H),
4.47 -4.3 2 3.68 -

-3.23 (m %@tlegk%koun@ﬁ@ripﬁfedm)me BiggdobSgid ﬂrﬁ s 5% g brd0ugs
(m 2H), 2f 3ﬁamp181 138 (i), (6§H)g) add lﬁmeﬂay@:ﬁ;efdﬂnef(ﬂ-mﬂ))as a tolBlrless Eurid 20,
2H), 1.46 - 1.38 (n, 2H), : (m 3H), 0.98- 0.90 (m 3H) 15
M5 Ml ti rrﬁﬁEMRBMECEd@:rﬁﬂ@O@IHMﬁW (d, 1H); 7.38 (1, 1H) ; 7.29-7. 10(m SH) 6.42

2- (44(N-(3-(4-am no-2-buty I-1H-|mdazoL 5-cl qui nolin- 1 )) 8112 -
(pi peri di dsi2H)1ydedt 3H) ddPhés RYD ) pAky RHAcROA(e3H); 289 ¢, H);

10 2.41(t,2H); 2,33-2.13 (brm, 10H) ; 2.08 (s, 3H) ; 1.98-1.90 (m, 2H} ; 1.81-1.73 (m, 2H) ;
1.63-1.55 (m, 2H} ; 1.46-1.37 (m, 2H) ; 0.94 (t, 3H).
MS: Multimode+: 600

Example 15
15 Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c] quinolin-1-yl)propyl)-2-

(methylsulfonyl)acetamido)ymethyl}phenyl)acetate
NH,

To a solution of the product from example 1 (221mg) in DCM (10 mL) was added 2-
(methylsulfonyl)acetic acid (66.4 mg) followed by TEA (0.201 mL) and HATU

20 (201mg).The reaction mixture was stirred at rt for 16h then the solvents were evaporated.



20 72 The title conmpound was prepared by the nethod of exanmple 7
steps (vi)- (vii) using the product from exanple 1 (230ng) and

pi peri di newoL@d@ir The crude product was purified by RHP&h0a6h034e
resulting residue was triturated with ethyl acetate to give the title

5 conmpound as a white solid (25n). 1HgII\/RDI\/SOd6 8 8.03 -7.92 (n,
1H), 7.60 (d, 1H), 7.45 - 7.40 (m 1H), 7.26 - 7.20 - 101.87 (in,
2H), 1. 84- 172(n 3H) 1.49- 1.19 (n, 8H), 0.94 (td, 3H). Ms:

e O ¢ e AR Rie DAY ForAEY BY RPHPLC 10 30Tprd the titls cqmpound (120 medas s
-(4- white solid.

15(tert-but.aox carbo | a i eridin-|-Aacet am do).net hyl ) phenyl ) acet
ate N P EONRRHSRE B L L B o) 6 e eV he St o)

exanmpl e 7 st (SH))54§\@ '2)[—1)“@'7[‘95 tl'?ﬁ 4)5@%@?@ 9%%@"@5% (hn, (23090)

and ter t-butyl “piperidin-4-ylcarb e 20 crudé product
was pubi f i(ad3y 2RPHRE0 (andZH)hé?E éﬁsdlﬂ)l 21@;0 f é§3 61]&2%51 &dr-i 1@F (an, edH il ¥R

et hyl acet atg (59 ﬁJI)V'f"._%B h?.lb (Itl'l ei}ﬁod:%)&nﬂ{)as a white solid (87np).
MS: 580 ES+

Example 16
10  Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-¢|quinolin-1-
y])propyl)acetamido)methyl)phenyl)acetate

S
\ 1

The product from example 1 (142mg) was dissolved in DCM (5 mL) and TEA (0.065 mL}

was added. The reaction mixture was cooled to 0°C. Acetyl chloride (0.029 mL) was added
15  and the reaction mixture stirred for 30min. The solvents were evaporated and the residue

was taken up in MeOH and purified by RPHPLC 1o afford the title compound (40mg) as a

white solid.

'H NMR DMSO-d6: § 8.02 - 7.91 (m, 1H), 7.66 - 7.56 (m, 1H), 7.47 - 7.36 (m, 1H), 7.28

-7.18 (m, 2H), 7.17 - 7.07 (im, 3H), 6.43 (d, 2H), 4.58 (s, 1H), 4.49 - 4.38 (m, 2H), 3.65
20 (s, 1H),3.62-3.56 (m, 3H),3.49 -3.40 (m, 2H),3.17(d, 1H), 2.92 - 2.81 (m, 2H), 2.07

(d, 2H), 2.04 - 1.94 (m, 2H), 1.81- 1.71 (m, 2H), 1.47 - 1.39 (m, 2H), 1.26 - 1.22 (m,

2H), 0.95 (t, 3H)

MS: 502 ES+

25 Example 17



| HNVR DMBO-d6: 8 8.05 - 7.93 (m 1H), 7.66 -7.54 (in, 1H), 7.48 -
7.36 (n, 1H), 7.27 - 7.14 (n, 3H), 7.08 -7.03 (m 1H), 6.75 - 6.63
(m 1H), 6wéGoes/G:sA0 (n, 2H), 4.65 - 4.60 (m 1H), 4.58%cHcBRod/iF0328
1H), 4.47 -4.36 (m 2H), 3.65 - 3.58 (n, 2H), 3.48 - 3.35 25(n, 2H),
3.18 -3.10 (n, 2H), 2.89 -2.81 (n, 3H)£;2.80 - 2.73 (m 1H), 2.69
-2.62 On, 73 2H), 2.11 -2.01 (m 4H, 1.97 - 1.87 (m 2H, 1.82 -
1.72 (m 2H), 1.67 - 1.56 (m 2H), 1.48- 1.40 (m 2H), 1.37 (t, 9H),
%/E fg;/l 1. 23kt B-(\398-dehino 2 Buty M- il d2b PR uinbBA- 12y15pLap)-- 26

2- (44( NA3-marpholinencetamidgimetipylipheneasetats- c] qui nol i n- 1-yl ) propy1l) - 2- (
4- NH,

(tert-butoxycarbonyl (met hypami no) pi pefi di n-A- ybacet ani do) met hyl ) pheny
| Yacetate NH2 --0 The title conmpgund prepared by the nethod of
exanple 7 steps (vi)- (vii) usipg~ghen1l0 product fromexanple 1
(230ng) and tert-butyl net hyl(p i diNQ- 4- OC?Aboar nate (440ngy). The
crude product was purified by RPHPLC and t eq\?ul ting residue was
triturated with ethyl acetate to give t t conpound as a white
solid (40mg). 1H NVMR DMSO-d6: 8.05 -
1H), 7.45 -7.39 (m 1H), 7.29 -

1H), 7.19 - 7.14 (m 3H),
7.10 - 7.06 (m 1H), 6.45 - B. , 4.70 - 154.66 (m 1H), 4.58
- 4.51 (m

338 ( mThailecampaumdvap prephiod pyihe e of Sueggle ke Giipising 5o,
(m 3Hp, Zrébhct Qoﬁ%xﬁﬁj}e; E&%Og?g) hRd modphBfind 9nﬁb‘,|)tcz give 8FcHowt ggrl%l/é( (Dmg).

(m 1H), 7.64 -7.58 (m

2H) , 1.53-1 1.38 (m 6H), . 1.341%)[7] 9H) , O.QZM_étd, 3H)
MUl t i mode-+H NYR DYSEkefiS| 067783 (sl 15, {64 (- 24850y 4Hand 46~ 24D (m, 1H), 7.26

W ok o e R 2 36 (AR LD Lod DD RASI G o oY 110 450 - 4.50
(m, 1H), 4.48 - 438 (m, 2H), 4.11 - 4.04 (m, 1H), 3.66 - 3.61 (m, 2H), 3.60 (s, 3H),
3.51-3.37(m, 8H),2.90-2.81 (m, 2H), 2.27-2.21 (m, 1H), 2.14 -2.05 (m, 1H), 2.03 -

10 1.91 (m, 1H),1.79-1.72 (m, 2H), 1.46 - 1.38 (m, 2H), 1.29 - 1.21 (m, 2H), 0.98 - 0.90
(m, 3H)
MS: 587 ES+

Example 18
15 Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-((2-
methoxyethyl}(methyl)amino}acetamido)methyl)phenyl}acetate

NH,
N s
N

0
~0
The title compound was prepared by the method of example 7 steps (vi)- (vii} using the
product from example 1 (500mg) and N-(2-methoxyethyl)methylamine (0.97mg), to give a
20 yellow gum (62mg).



74 The title conpound was prepared by the nethod of exanple 7 steps
(vi)- (vii) using the product fromexanple 1 (230ng) and et hyl

2- (pi peri diyp-Hogneet ate (75ng). The crude Sproduct wasp@ythioh@siody
RPHPLC and the resulting residue was triturated with ethyl acetate to

give the title conpound as a white sol 59 (25ng). 1H NVR DVSO d6: 5
8.03 -7.92 (m 1H), 7.64 -7.58 (m 1H), 742(s 1H), 7.27 -7.20 (m
1H), 7.18 -7.14 (m 3H), 7.09 - 7.05 (m 1H), 6.44 - 6.40 (m 2H),

(o oary - Shelte Bl fo 8568 475‘%@”111%?%9 (Klaiy g0 Be Ty 38 hiafly O
2H), 3.14 (%19 (hE)2H)27.99 - (97 (hHBH),2%.88(s; 28),8270(®) 1854, 542. 88 (m, 3153 6M
2H), 2.16 - m 3K, 2.04- 191 (m_3H) 1.89- 172 (m 3H)
1.60- 1.47 3(%(HB|-‘éH) 3.5463-37 (g 2 3.3l 3.17 (0 3H), 3418 - 37 (a-)3H)12.§6 (td,
1.07 (m 211259 02.94 (! A1), 3D (s Motn), ML IRAG 316/ 2,082 1 BURAD! 1681 2882 -
Met hy

1- (24(3 ( 4-"8in o2, bdPy 138 1m, i280) da2D1 1] Srel i), 8H4i(h-31) - yOpr opyl ) (4- (2
- met hoxy | ) benzypam no) - 2- oxoet hyl ) pi peri di ne- 4- ear boxyl at e
NH2 75 pr o%luct was purified by RPHPLC and the resulting residue was
triturated with diethyl ether to give the title conpound as a white
solid (16rﬁ%‘2n§éH I\/R DI\/BOd6 8.02 -7.92 (m 1H), 7.64 -7.58 (m

1H), 7.45 ¢ 7.26 - 7.20 (m 2H), 7.18 -7.14 (m 2H),

7.07 - 7. Qsﬁeté]m 2-34:%(2 (ﬁ-aéétglpqﬁsrﬂﬁnﬁnyl) ﬂE&s (4‘hn§90-‘2 lﬁﬂ%ﬁﬁ{-ﬁﬂldgghﬂiﬁﬁf 26

-4.51 (m
(m 3# ‘HB“OIHI kwl)pmpyi)meta@l@mﬂtlwl)phewcgm 3. 17 - 3.10 (m

oo-293(m 1H) , 289 -81,82 (m 80-274(|n 2H) ,
263 22.58 (m 2H), 2.29 - .18, }?:9,_/314 .89 (m 4H), 1.82 -
1.69 (m 4H), 1.54- 1.37 (m 4 o e (td

\H

ﬂj
~0

The title compound was prepared by the method of example 7 steps (vi)- (vii) using the
product from example 1 (500mg} and 1-acetylpiperazine (1.2g), to give a white solid
(152mg).

15  'HNMR DMSO-dé6: § 8.06 - 7.92 (m, 1H), 7.64 - 7.57 (m, 1H), 7.46 - 7.39 (m, 1H), 7.28
-7.13 (m, 4H),7.12 - 7.04 (m, 1H), 6.48 - 6.40 (m, 2H), 4.69 - 4.61 (m, 1H), 4.59 - 4.52
(m, 1H), 4.49 - 4.38 (m, 2H), 3.66-3.62 (m, 2H), 3.60 (s, 3H), 3.49 - 3.38 (m, 2H), 3.28
-3.23 (m, 4H), 2.91- 2.81 (m, 2H), 2.70 - 2.61 (m, 2H), 2.45 - 2.33 (m, 2H), 2.23 (d,
2H), 1.98 (s, 3H), 1.77 (s, 2H), 1.43 (t, 2H), 0.94 (m, 3H)

20 MS: Multimode+: 628

Example 20
(R)-Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyD)-2-(3-
hydroxypyrrolidin-1-yl)acetamide)methyl)phenyl)acetate



M5: Mul tinode+: 643 10 Exanple 29 Met hyl

2- (44(N-(3-(4-am no- 2- (2- met hoxyet hyl ) - 1Hi m dazo[ 4, 5- e] qui nol i n-1 Apr
opy0- 2- ( pi weyA6HRs7h1 yDacet am do) met hyl ) phenyBacet at e NHzer/gBa008/050328
15i)tert-Butyl 3-(2-(2-nmethoxyethyl)-111-i m dazol 4, 5-cl quinolin-| -
Apr opyl earbamate. To the product of exggple 1 step (iii) (1.99) in
NMP (25nL), 3-nethoxypropanoic acid (0.678nL, 7.21mmol) was added
foll owed by HATU (2.74g) and TEA (0.837n.) under nitrogen. The
resulting solution was stirred agy, 60C for 15h. The reaction m xture
was 20diluted with diethyl etheg_f and Et OAc (300m), and
washed with water (300nL), sat ¥ \Vac (200mL), and saturated brine
(200nm.). The organic was dri eg

. fTHered_an orated to afford the
subtitle product (3.5g). M A +vgi 7 he subtitle conmpound
was prepared by the nethod of exanple %“wStep (v) using the product
fromstep (i). M5 APCl +ve: 401 5iii)ter)-Butyl

3-(4-am no- 2- (2- met hoxyet hyl )-1Him [4,5-c] qu inolin-1-

yl ) propyl carba mate The subtitle d was prepared by the nethod
of exanple 1 step (vi) using the duct fromstep (ii).

The title compound was prepared by the method of example 7 steps (vi)- (vii) using the
product [rom example 1 (500mg} and R-(+)-pyrrolidin-3-ol (813mg), 1o give a white solid
(25mg).

5 'HNMR DMSO-d6: § 8.02 - 7.93 (m, 1H), 7.64 - 7.59 (m, 1H), 7.46 - 7.39 (m, 1H), 7.27
-7.19 (m, 2H), 7.18 - 7.14 (m, 2H), 7.12 - 7.08 (m, 1H), 6.46 - 6.41 (m, 2H), 4.69 - 4.64
(m, 1H), 4.55-4.50 (m, 1H), 4.45-4.39 (m, 2H), 3.62 (s, 3H), 3.50 - 3.35 (m, 2H),
3.25-3.13 (m, 4H), 2.89-2.83 (m, 2H), 2.79 - 2.77 (m, 1H), 2,70 - 2.64 (m, 1H), 2.42 -
2.24 (m, 2H), 2.10 - 2.01 (m, 2H), 1.99 - 1.90 (m, 2H), 1.82 - 1.73 (m, 2H), 1.56 - 1.35

10 (m, 3H),0.98 -0.91 (m, 3H)

MS: Multimode+t: 587

Example 21
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c] quinoelin-1-yl)propyl)-2-(4-
15  (pyrimidin-2-yl)piperazin-1-yl)acetamido)methyl}phenyl)acetate

S o

Q
~0
The title compound was prepared by the method of example 7 steps (vi)- (vii) using the
product from example 1 (1.06mg) and 2-(piperazin-1-yl)pyrimidine (0.32mg) to give 40mg

as a white solid,



M5 MCI +ve: 400 10 iv) @

1- (3- Am nopropyl) - 2- (2- net hoxyet hyl ) - 11{-i m dazol14, 5- cl qui nol i n- 4- am
ne The subwiotdoes/msmpound was prepared by the nethod of mxmapieesdsosizep
(vii) using the product of step (iii). MsS APClI +ve: 300 15 v) Methyl
2- (44(3-(4-am no-2-(2-nmet hoxyet hyl)-11-4-i m dazo[ 4, 5-c]quinolin-1yl)p
ropyl am no) net hyl ) phenyl )acetate To the product fromstep (iv)

(1.25g) in THF (100rrL) , rret hyl 2-(4-fonnyl phenyl)acetate (0.818Q)
was addded fol | oned iumtriacet oxyborohydri de (0. 8859f and

acetic aci éQM%d?Mﬁ@)dﬁaﬁé (P28, B0 r 794 op. 18h.7-601d 3@t 18k 7dAs

guenched Xtr Dﬁb(l; { HEES.
(200m.), ?} %ﬂ\gl?gggvgnlt%%e?%yeymT'e E’suﬁ?ﬁs\r’]ﬂg :Begﬁ? Eﬁabs 641
di ssol ved (im 2Bt hahott.6ahu, Pt 4.6ledd. Bh(nGCHI} d.5§i- 35t (he 21)b3 .66 F 8.50 (m,
conmpound (Qn7 V.

2 (4403 (#2307 b 304 SRR 1 G BuZSEA 304 TR 7678 25D,
(Apr opy I)Sam' N1 meohih,) phE amﬁlqe%a(he 3m| 1. Bﬁl pnggmpt{z}m,rmm SSI.E?(rﬁ,V%jlg), é 29 -
180ng) in chl oro cety chl oride (44.0ng) was added at
0C and stllr{'\g@hf@%nbﬁg égaém’ e (332ny) was added and stirred at rt
for 15h. 3@s.Thgiseldentgsyas renmoved and the crude product was
purified by RPHPLC. The resulting residue was triturated wth diethyl

ether to afford the title conpound as a white solid (22ng). 77 1H

NVR DIVSOd@El@@ng 7 93 (m 1H), 7.64 -7.59 (m 1H), 7.45 - 7.40
(in, (m 1H), 7.19 - 7.15 (m 3H, 7.11 -7.07 (m

1H) 61047 Ethgl 4@- ((ﬁq(tl-ahi)mo-a-bilﬂ)yl(lsl{-llﬁid)azo[4,5€iﬁ1qu140551{yﬂ1)prdpj)l)(4-42-45 (d,

AV 80§£}O‘P?ﬁ‘yt%‘ﬁj“""tg%l‘éf“y@"%@“?%“‘%‘%ﬁgy‘)lﬂﬁé’?zﬁ5‘ “qupoisaatg D) 5

(m >_/_/ )\0
S ()

Q
~0
The title compound was prepared by the method of example 7 steps (vi)- (vii) using the
product from example 1 (230mg) and ethyl piperazine-1-carboxylate (339mg). The crude
15 product was purified by RPHPLC and the resulting residue was triturated with a 1:1
mixture ol ethyl aceate:ether 10 give the title compound as a white solid (74mg).

'H NMR DMSO-d6: & 8.04 - 7.94 (m, 1H), 7.64 - 7.58 (m, 1H), 7.44 - 7.39 (m, 1H),

7.27-7.21(m, 1H), 7.18-7.12 (m, 3H), 7.07 (d, 1H), 6.46 - 6.40 (m, 2H), 4.66 (s, 1H),

4.54 (s, 1H), 4.47 - 438 (m, 2H), 4.07 - 3.95 (m, 3H), 3.64 - 3.58 (m, 4H), 3.47 - 3.37
20 (m, 3H),3.25-3.20 (m, 3H), 3.05 - 3.02 (m, 2H), 2.88 -2.81 (m, 2H), 2.42 - 2.36 (m,

2H),2.26 - 2.20 (m, 2H), 2.14 - 2.04 (m, 2H), 2.03 - 1.92 (m, 2H), 1.81 - 1.71 (m, 2H),

1.48 - 1.36 (m, 2H), 1.16 (dt, 3H), 0.94 (td, 3H)

MS; Multimode +; 658

25 Example 23



53H), 2.23 - 2.17 (m 2H), 2.15 - 2.08 (m 1H), 2.00- 1.92 (m 1H),
1.46- 1.39 (m 3H), 1.36- 1.23 (iii, 7H. Ms: Miltinode+: 587 Exanple
30 10Met hywlvo 2008/135791 PCT/GB2008/050328
2- (4-1(N-(3- (4-ani no- 2- (2- et hoxyet hyl ) - 1H-i m dazo[ 4, 5- ¢] qui nol i n- 1-
y1) propyl) - 2- (di et hyl am no) acet am dol get hyl | phenypacetate NH, N, s-0
\ -0 The title conmpound was prepared by the nethod of exanple 29 step
(vi) with the product of exanple 29 step (v) (180ng) and a 2M THF

2e 5 wni t e ERCAR g B ekl 9191854%?“"31&?%95’-2-4”“
-7.59 (m (ttHylsulford)piperdfin{inyl)icledamidodvethylyph2@yljaveta?dd) , 7. 19 - 7. 09

(m 3H), 6.48 -6.42 (m 2H), 4.70 - 4.67 (m 1H), 4.58 - 4.52 (m
1H), 4.48 -4.42 (m 2H), 3.84 - 3.77 (m 2H), 3.65 -3.62 (m 2H),

3.61 (s, 3H), 3.49 - 3.38 (m 2HWNH,3.28 (s, 3H), 3.17 - 3.09 (m 3H,

3.01 -2.98 (m 1H), 2. 21 (s, 20 N. 15—2. 07o{ m~2H), 2.02 (s, 3H),

1.98- 1.94 (m 2H). Ms:Multinod +| Exanpl-ey3io Met hyl

2- (34(N-(3-(4-am no-2-(2-nmeth ) - 1Hi Wo[&&c]quinolin-l-
phenyl | acet at e

25yl ) propyl) - 2- (pi peridin-1-y tarri ) it}
saccharin salt N

The title compound was prepared by the method of example 7 steps (vi)- (vii} using the
product from example 1 (230mg) and 1-(ethylsulfonyl)piperazine (382mg). The crude

product was purified as in example 22 to give the title compound as a white solid (72mg).

lH NMR DMSO-dé: & 8.00 (dd, 1H), 7.64 - 7.55 (m, 1H), 7.47 - 7.38 (m, 1H), 7.31 -

10 722 (m, 1H),7.21-7.12 (m, 3H), 7.13 - 7.04 (m, 1H), 6.51 - 6,39 (m, 2H), 4.69 - 4.60
(m, 1H),4.61 -4.52 (m, 1H), 4.47 - 4.38 (m, 2H), 3.68 - 3.56 (m, 5H), 3.48 - 3.38 (m,
2H), 3.28 - 3.23 (m, 2H), 3.11 - 3.00 (m, 4H), 2.99 - 2.91 (m, 4H), 2.89 - 2.82 (m, 2H),
2.36 - 2.30 (m, 3H), 2.15 - 1.92 (m, 2H), 1.81 - 1.73 (m, 2H), 1.46 - 1.38 (m, 2H), 1.20 -
1.12 (m, 3H), 0.98 - 0.50 (m, 3H)

15 MS: Multimode+: 678

Example 24
Methyl 2-(4-({N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(piperidin-1-yl)acetamido)methyl)phenyl)acetate

2
>_/_/
A
N O



78 i) Methyl
2-(3-((3-(4-am no-2-(2-net hoxyet hyl)-1Hi m dazo[ 4, 5-c] qui nol i n- 1-

y1) pr opyl awio@igmetfy! ) phenyl ) acet at e The subtitle cprpeRNNsRSs
prepared by the nethod of exanple 29 step (v) using nethyl 2-

5(4-fornyl phenyeacetate. The subtitle ggrrpound was obtai ned as a
white solid. M5 APCl +ve 462 ii) Methyl

2-(34(N-(3-(4-am no- 2- (2- net hoxyet hyl ) - 1Hi m dazol4, 5-c] qui nol i n- 1-
yupr opyl ) - 2- (pi peri di n- 1. - ybacet am do) net hyl ) phenyl ) acet at e saccharin
salt 10 The title compound was prepared by the nethod of exanple 29
step (vi) Tmsitilg coimpoprdosasqirefaradrbyshemethiod of Samp)le Asepsgvefviifligieg the

(18ng). The crude produc urified b HPLC.to give the free
base as a R Cﬁwﬂwﬁeﬁ (3 d}ioad girgRding ﬁnﬁ#%&ﬁ il RrodaCSus T B
of sacchartyRI¥HE.©aEY tht Resdhihg 8sidV8 Qs Wasragddath AN :84APY Gl e theliBle
dryness, EtOAc( 2 m) was added and the suspension stirred at rt for

2 days.> THeMeNrdpseehiksrlidtd 8 by filtration 15and dried to afford
the title conpound as a white solid %IZanO). 1H NVR DMSO-d6: 5 8.17 -
8.13 (m 1F) NMR BYSO-46.g%88.0%y 7.2H m, HInG.60 (@, E), 7P - TaH9)(m, 4154726 5520

(3. 51y, 4PV TIgLTEAT, B0 BP0 b AT S0ty o 72 ki S
6H) . lvg l\IIH)t4.ﬁri)dé.§1(1581H2,(1%.43<a¢r’);)‘I @1,32}1)ygtasy|3.53_-((nél-s_(1{)1\1|3.53-3.45 (m, 2H),
n - - - - - - -
o1 bropy B (R Pk 7y e 5 07 20 e B et oot
etate 10  1.87(m, 2H), 1.84 - 1.72 (m, 3H), 1.49 - 1.19 (m, 8H), 0.94 (td, 3H).
MS: Multimode+: 585

Example 25
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-¢] quinolin-1-yl)propyl)-2-(4-
15 (tert-butexycarbonylamino)piperidin-1-yljacetamido)methyl)phenyl)acetate

NH,
NF N>_/—/ H O¥
S (O
N (0]
\j\ QN
N

The title compound was prepared by the method of examiple 7 steps (vi)- (vii) using the
product from example 1 (230mg) and ters-butyl piperidin-4-ylcarbamate (430mg). The

20 crude product was purified by RPHPLC and the resulting residue was triturated with ethyl
acetate to give the title compound as a white solid (87mg).

'H NMR DMSO-d6: 6 8.05 - 7.93 (m, 1H),7.66 - 7.54 (m, 1H), 7.48 - 7.36 (m, 1H),

7.27-7.14 (m, 3H), 7.08 - 7.03 (m, 1H), 6.75 - 6.63 (m, 1H), 6.46 - 6.40 (m, 2H), 4.65 -
4.60 (m, 1H),4.58 -4.48 (m, 1H), 4.47 - 4.36 (m, 2H), 3.65 - 3.58 (m, 2H), 3.48 - 3.35
25 (m, 2H),3.18 - 3.10 (m, 2H), 2.89 - 2.81 (m, 3H), 2.80 - 2.73 (m, 1H), 2.69 - 2.62 (m,



79 The title conmpound was prepared by the nethod of exanple 29
step (vi) usi 2- met hoxyN- met hyl et hanam nei n (455ng) and the product
of exanpl ewug‘i"b%”%v) (549ny). The title 5conmpound wasPODGERIWMSEAZ a
white solid (52ng). 1H NVR DMSO-d6: 5 8.03 - 7.96 (m 1H), 7.64 -
7.61 (m 1H), 7.44 (m 1H), 7.28 - 7.1G3(m 5H), 6.46 (brs, 2H), 4.72
- 4.67 (m 4H, 3.80 (q, 2H), 3.63 (m 2H), 3.51 (s, 3H), 3.42 - 3.11
(m 13H), 2.58 -2.50 (m 2H), 2.25- 1.98 (m 4H), 1.11 (t, 2H). Ms:
Mul ti m)de+2H)59.1110 UEE)(amBﬂI-B Bg7 MeB8hyth, 2H), 1.82 - 1.72 (m, 2H) 1.67 - 1.56 (m, 2H

2-(4- ((N-( t h 1H i m dazo[ 4.5 clqumollanp
ropyl) - 3- (gf‘% ?’2@1 ﬁ?f )2#% Q‘%)a?‘(\%hogir?)ét(ﬁyl n&HYy aégﬁ ate NH2 0 o/ 15
To the prodsckMulthisdest 2@ (v) of exanple 29 (480rrg 1.04mmol) in DW
(5m), 3- (piperidin-I-yl)propanoic acid (196ng, 1.25nmmpl) and HATU
(475ng, 1.25mmol) were added at rt and stirred for 2 hours. After
addi ng § Mggfmgeepancl , the crude product was purified by RPHPLC and
the resulting residue was triturated with diethyl ether: EtOAc
20(5:1). THethylZ64-6N- (iﬁ(4memb+2-bw13letlmldﬁzi)Dt,ﬂclqlnmoﬂmt]l-g)mppmr(d- as

%280 (m Jﬁfbl‘%ﬁf’%wﬁ@n%ﬁﬂ ipg ww@n 151Rchimidaippthiheryibeettic
2H), 4.63 -4.47 (n, 4H), 3.80 (t, 365-359(m 5H) 3.48(in,

2H), 3.29 - 3. 27 (m 7H), 3.15 (q,/ \[? )S( 1. 39-
1.31 (n, 6H). 5 Ms: Miltinode+: le 34
Rl d&zo -e] qui nolin-1-

2-(4-(((3-(4-am no-2-(2- met hoxy H\I
)
N

-0

The title compound was prepared by the method of example 7 steps (vi)- (vii) using the

10 product from example 1 (230mg) and ters-butyl methyl(piperidin-4-yl)carbamate (440mg).
The crude product was purified by RPHPLC and the resulting residue was triturated with
ethyl acetate to give the title compound as a white solid (40mg).

IH NMR DMSO-d6: & 8.05 - 7.94 (m, 1H),7.64 - 7.58 (m, 1H), 7.45 -7.39 (m, 1H),

7.29-7.20 (m, 1H),7.19-7.14 (m, 3H), 7.10 - 7.06 (m, 1H), 6.45 - 6.40 (m, 2H), 4.70 -
15 4.66(m, 1H),4.58 -4.51 (m, 2H), 4.48 - 4.38 (m, 2H), 3.65 (s, 3H), 3.61 (s, 3H), 3.51 -
3.38 (m, 3H),3.18 -3.14 (m, 1H), 2.98 - 2.95 (m, 1H), 2.89 - 2.81 (m, 3H), 2.68 - 2.59
(m, 2H), 2.16 - 1.86 (m, 6H), 1.85 - 1.71 (m, 2H), 1.53 - 1.38 (m, 6H), 1.39 - 1.34 (m,
9H), 0.94 (td, 3H).
MS: Multimode+: 714
20
Example 27
Ethyl 2—-(1-(2-((3-(4-amin0-2-butyl-1H-imidazo[4,5-c]quinolin-1-y])pr0py])(4-(2-
methoxy-z-oxoethyl)benzyl)amin0)-2-0x0ethyl)piperidin-4-yl)acetate



y1) propyl ) ( 3- nor phol i nopr opyl ) am nol net hyl ) phenypacetate N -12 10
The product fromstep (v) of exanple 29 (360 fig, 0.78 mml) was

di ssol ved wp ys{10nL) and 4-(3-chl oropropyl ) nor phol i gerrcr2008/050328
hydrochl ori de (187 fig, 0.94 mmol) added at rt. Anhydrous K2CO3 (323
ng, 2.34 nunol) and sodiumiodide (117-pg, 0.78 n-unol) were 15added.
The m xture was rcfluxed for 15h. After cooling to roomtenperature,
the crude product was purified by RPHPLC and the resulting residue
was triturated with diethyl etherEtOAg, (5:1) at O C. The suspension

was filtered to afford the title co ug, as pal e yel howy solid
(31ng). 1H NVMR DVMSO-d6: 5 8.03 - 8.90 [m , 7. =. 58 (n, 1H),
7.42 - 7.37 (m 1H, 20 7.29 - 7. : : :
7.14 - 7.09 (m 1H), 6.45 (brs, 2 4.5 2EN+/3.79 (t, 2H), 3.66
- 3.56 (m 5H), 3.45 (n, 4H), 3.32 - 3.27 N»E'ﬁ), 3.16 (t, 2H), 2.58
- 2.36 (m 6H), 2.27 - 2.18 (m 4H), 1.99- 1)59 (m 4H). Ms:

Mul ti node+: 589. 81 Exanple 35 (S)-Methy,

2- (44N- (3- (4- am no- 2- ( 2- met hoxyet hyl ) -AH azo [4,5-cl quinolin-

yl ) propyl) - 2- (2- (met hoxynet hyppy r rolg -l -yl)aceta m do)nmethyl)p
henyeacet ate di saccharin salt 0 ).... .. IN |

The title compound was prepared by the method of example 7 steps (vi)- (vii) using the
product from example 1 (230mg) and cthyl 2-(piperidin-4-yl)acetate (75mg). The crude
5  product was purified by RPHPLC and the resulling residue was triturated with ethyl

acetate to give the title compound as a white solid (25mg).

'y NMR DMSO-d6: 68.03 -7.92 (m, 1H), 7.64 - 7.58 (m, 1H), 7.42 (s, 1H), 7.27-7.20
(m, 1H),7.18 - 7.14 (m, 3H), 7.09 - 7.05 (m, 1H), 6.44 - 6.40 (m, 2H), 4.69 - 4.64 (m,
1H}), 4.56 - 450 (m, 1H), 4.46 - 4.38 (m, 2H), 4.03 (q, 2H), 3.65 - 3.62 (m, 2H), 3.61 -

10 3.59(m, 3H), 3.50 -3.38 (m, 2H), 3.14 (s, 1H), 2.97 (s, 1H), 2.88 - 2.82 (m, 2H), 2.80 -
2.75 (m, 2H), 2.16 - 2.06 (m, 3H), 2.04 - 1.91 (m, 3H), 1.89 - 1.72 (m, 3H), 1.60 - 1.47
(m, 3H), 1.46 - 1.38 (m, 2H), 1.20 - 1.12 (m, 4H}, 1.12 - 1.07 (m, 2H), 0.94 (td, 3H).
MS: Multimode+: 671

15  Example 28
Methyl 1-(2-((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)(4-(2-
methoxy-2-oxoethyl)benzyl)amino)-2-oxoethyl)piperidine-4-carboxylate

S
N

Q
—~0
The title compound was prepared by the method of example 7 steps (vi)- (vii) using the

20  product from example 1 (230mg) and methyl piperidine-4-carboxylate (61mg). The crude



The title compound was prepared by the nethod of exanple 29 step (vi)
using (S)-2- (nethoxynethyl)pyrrolidine (235ng) and the product from
exanpl e 29wsimm/(3¥p1(549nmg) to give the free base as a geHGEBes0IRI S
was di ssolved in MeOH (1nl) and a solution 10 of saccharin (59ng) in
MeOH (1nml) was added and evaporated to-gryness, diethyl ether (2ml)
was added and stirred at rt for 15h. The solid was collected by
filtration and to afford the title conpound as a white solid 22ng

]7-!45 gN(RmDN?%I—i?ﬁt w§s rgf'%d 'b{%.??-ﬁl@%d]thg regr.gu%éa{_)egﬁtl@@a%{f&lur}tw gitﬁ dzzhya

(brm 2H) et1®r8f68188Bﬁt([lmcomppqnd&selwlute]sam A4mgm 18H), 2.32- 1.71 (m
6H) . Ms: | ti node+: 617 Exanple 36 (R - Met hyl
2 (44( N- (34 WMERDMS Q-6 25 882 h3 %9 énhy H),-7144- 4 ‘i ’laz,0[ H), 3-46-quBor(od, i 1F),1 -

Apr opy1) - 2-3 ALt et By1 7 5P AHDaT-A7 r 708 e B &) net him) PRk APy a

cet at e 5di sqa@a:mrum) aabusazm Tm) 4461%9911]09}151@ oes3 6 @Raried s by - 81
net hod of exa

( met hoxynéh rg))p§ff1$ of |38Kﬁeg{{iPﬁ?g’)%gﬁiém,h@{bﬁdauétlof(ﬂbrﬁ}@xé%f &936m,
step (V) (1%9@99 b2 edl \éﬁ)tm 3, %g&g}f@e% az%‘fk"(}nez €, db S%%?ﬂaﬁm

salt was formed as i n exafple 35t e tit npoun

whi t e sol iZd1468h$P (m.HHVR 3RVB®Id6t, HB1)81.14 - 138.(1224({000%-()4 3H)B8 - 7.85
(m 1H), (M, 10H), 7.26 - 7.13 (m 4H), 4.64-4.55 (m
3. 867“315313’?&“"%% M3 61 3 14 (m 18H), 2.42 - 1.71 (m 6H). 10
I\/IS: MJK)tl node+. 617 Exanple 37
Example 29
Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl}-1H-imidazo[4,5-c]quinolin-1-

yl)propyl)-2-(piperidin-1-ylyacetamido)methyl)phenyl)acetate

NH, /
-
S0
N
Q
~0

15 i) tert-Butyl 3-(2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-

yDpropylcarbamate,

To the product of example 1 step (iii} (1.9g) in NMP (25mL), 3-methoxypropanoic acid

(0.678mL, 7.21mmol} was added followed by HATU (2.74g) and TEA (0.837mL) under

nitrogen. The resulting solution was stirred at 60°C for 15h. The reaction mixture was
20 diluted with diethyl ether (300mL) and EtOAc (300mL), and washed with water (300mL),

sat. NaHCQOj; (200mL), and saturated brine (200mL). The organic was dried, filtered and

evaporated to afford the subtitle product (3.5g).
MS APCI +ve 385

25 i) 1-(3-(tert-Butoxycarbonylamino)propyl)-2-(2-methoxyethyl)-1H-imidazo[4,5-

c]quinoline S-oxide



Met hyl 2-(44(N-(3-(4-am no-2-(2-nmethoxyet hyl)-1Him dazo [4, 5-c]
quinolin- 1 -

yOpr opy1) - Ro(py138tei di n- 1- yDacet am do) nmet hyl ) phenyl ) acep@d/&pz00s/050328
di saccharin salt 83 The dissaccharin salt was formed as in exanple

35 to give the title conpound as a whi?g solid 29ny. 1H NWR
DMSO-d6: 5 8.18 - 8.22 (m 1H), 7.88 -7.85 (m 1H), 7.75 -7.60 (m
10H), 7.23 -7.13 (m 4H), 4.64-4.40 (m 6H), 3.82 (m 4H), 3.61 -3.14

(m 14H), ﬁre%ﬂbﬁllejco%ogﬂcmwag lﬁpeparlé@'by 'l\ﬂ'él Iﬁétﬁ&ﬂ%—'ékarﬁgl% ll’:s{%%rmj %ir?ﬁhe

Met hyl
2- (4- 0- ( 3-rfradwmhirm-s2p((B- met hoxyet hyl )-11. 1-i m dazol4, 5-c] qui nol i n-1-

0

yl )propyl)Méﬁ(P(Cg-JrP{ffdﬂfodxyet hyl ) (met hyl ) am nol acet am dol et hyl | phenyfl a
cetate disaccharin salt 15 The title conpound was prepared by the
met hod of exanple 29 step (vi)_ using the product of exanple 29 step
(v) (529nmghD andfer-Bugk %ﬁ&'ﬁiq’i’o}&'ﬁ‘& yethyhnd H-igidagafd Sichquinglinelhase
as a gum JhsodiRsAmaati n salt was formed as in exanple 35 to give
the title ctonpound as a white solid 27ng. 1 H NVR DMSO-d6: 5 8.17 -
8.22 (m {Mp sutpitRgonipogsl ¥an prapdred by, BOmethod 6f ¢xampl@Hytep OG)use the 7. 13

(m 4H), ilg%ﬁlflf@afwn(}éfw 3.86-3.80 (m 4H), 3.61 -3.14 (m 13H),

2.32 - 1. Mul ti mode+: 573 Exanpl e 39 25Met hyl
2- (34( N- ( 3§ aPaliHwe-400but y1- 11- 1-i m dazo[ 4, 5-c] qui nol i n- 1-yppropyl ) -2
-((2- Iraet hoxyet hyl ) (et hyl ) am nol acet am dol net hypphenyf | acet at e
iv) 1-(3-Aminopropyl)-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-4-amine
The subtitle compound was prepared by the method of example 1 step (vii) using the
product of step (iii).
MS APCI +ve: 300
15
v) Methyl 2-(4-((3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-¢c]quinolin-1-
yl)propylamino)methyl)phenyl)acetate
To the product from step (iv) (1.25g) in THF (100mL) , methyl 2-(4-formylphenyl)acetate
(0.818g) was addded followed by sodium triacetoxyborohydride (0.885g) and acetic acid
20 (3drops) and stirred at rt for 16h. The reaction was quenched with water, extracted with
DCM washed with sat. NaHCO; (200mL), dried and solvent removed. The resulting
residue was dissolved in methanol and purified on SCX to give the subtitle compound
(0.73g).
MS APCl+ve 462
25
vi) Methyl 2-(4-((3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-¢]quinolin-1-
yhpropylamino)methyl)phenyl)acetate
To the product from step (v} (180mg) in MeCN (5ml.), 2-chloroacetyl chloride (44.0mg)
was added at 0°C and stirred for 7h. Piperidine (332mg) was added and stirred at rt for 15h.
30 The solvent was removed and the crude product was purified by RPHPLC. The resulting
residue was triturated with diethyl ether to afford the title compound as a white solid
(22mg).



(i) Methyl
2- (34(N-(3-(4-am no-2-butyl-1H i m dazol4, 5- c]qw nol i n-1-yl ) propyl)

52-chloro thyl') phenyl ) acet at e Chl oroacetyl chh
(0.434m_,a§/.%42§6§{r%bl was added to the product of exanple “3&{‘%'%%1%’”328
CHCI3 (75 nth) at 0 C. The resulting sgzutlon was stirred at OC for

| h, then 0.2 N HCl aq. (100 nlL) was add and extracted with CHC 3
(100 nalL). The organic |ayer was dried and concentrated in vacua. 10
H NVR ( 13) 58.00 (1H, d), 7.96 (1H, d), 7.64 (1H, dd), 7.55 (1H,
dd), 7.33 (HLNMR DMSX3-d6:133.081) 7 93 (2 161LH.645) 7.5 (R 81K 1 A,45d)7,404m{ Ol H)2 H,
s), 4.51 ( 4.16 _(2H, 3,.70 H. s), 3,66-3.6 H, :
3.62 (2H, 73% 'gg‘ia@’ (EFJIP 7&%} 7. @B 32{)16(‘? BO7 G, %&I?@ﬁs‘%r é%% HZIrHrf‘-?'O
1.57-1. 48 (¢ 2Hy), @61 - 4. 3t &)15 d>H Blsb) B.63 (d, 2H),3.60 (d, 3H 352,
2- (34N—(3((4 a)m no- %ﬁ(tn{’ ) -|r(n az)§)£j }ww I’l0|(l n- I)-y )( )i
(2- net hoxﬁe‘lﬁl{m)kf@eﬁﬂg}r)?éﬁ(w@)lérﬁei Lori 4183 fra ),)Zgﬂqémylfﬁh@éﬁat@l(m
Acet onigt ri i h e S

2- met hgxy j}ﬁﬁ £ QIIZ#P hé \)v?sjpsgg%j §(ntl ?%j’ 2%Tﬁ?zr(é£uq_p 3&2?%‘ (mbrsl'H\)va
stirred atl.3&- 1f2&(n4,h7H)l'he sol vent was 20 evaporated. To the residue,
0. 2N HCl %%%‘Oﬁ}&}m@?ﬁ added and extracted wi th CHC13/ MeOH=20/ 1
(100 nal) 1ayer was neutralized with NH3 ag. and then
extracted with EtOAc/hexane=2/1 (100 m). The conbi ned organic |ayer
was washed with brine, dried and concentrated in vacua to give the
title comdo@mPlodbng as a gum 85 (1H s), 3.60 (1H s), 3.57 (1.5H,
s), 196 - 3.23
(1H S)@ gﬁe&ﬁZ@ ((1\6(35(?%1 ~drkio- 20%‘! lﬁefil%xﬁe“f&lbi)ﬁ lﬁmﬁﬁxoﬁ& %yzcﬁlgrolﬂhgﬂ%l (2H
m, 2.55 (VJ]H"OR)D‘) Z-Qdmmtlmﬂmrm)acetzumgo)(metsﬁ)pl@yyl)@enm(1 5H, s),
2.12-2.05 (1H, m, 2.01-1.92 (1H, mys 1.82-1.71 (2H, n), 1.46-1.38
(2H, m, 0.94 (3H, t). 5 Ms:ESI 589 2Mh1) npl e 40 Met hyl

2- (34(N-(3-(4-am no-2-butyl-1Him'dazpl - ci qui nol i n- 1-yOpr opyO0- 2-
(butyl (et hyl ) am no) acet am do) net P enypacet\at e NH2

L/N--..

e

The title compound was prepared by the method of example 29 step (vi) with the product
of example 29 step (v} (180mg) and a 2M THF solution of dimethylamine (0.2ml). The
15 title compound was obtained as a white solid (15mg).

'H NMR DMSO-d6: 58.04 - 7.94 (m, 1H), 7.65 - 7.59 (m, 1H), 7.46 - 7.40 (m, 1H),

7.27-7.20 (m, 2H), 7.19 - 7.09 (m, 3H), 6.48 - 6.42 (m, 2H), 4,70 - 4.67 (m, 1H), 4.58 -

4.52 (m, 1H), 448 -4.42 (m, 2H), 3.84 - 3.77 (m, 2H), 3.65 - 3.62 (m, 2H), 3.61 (s,

3H), 3.49 - 3.38 (m, 2H), 3.28 (s, 3H), 3.17 - 3.09 (m, 3H), 3.01 -2.98 (m, 1H),2.21 (s,
20 3H),2.15-2.07 (m, 2H), 2.02 (s, 3H), 1.98 - 1.94 (m, 2H).

MS:Multimode+: 547

Example 31
Methyl 2-(3-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
25  yl)propyl)-2-(piperidin-1-yl)acetamido)methyl)phenyl)acetate saccharin salt



The title conpound was prepared by the nmethod of exanple 39 using
312ny of the product fromstep (i) and N-butyl-N nmethylanine to give
the title g 76ng as a gum 15H NWVR (DVSO-d6) 5 ),
7.96 (0.5H d)%7g7é(¥) (1M da), 7.42 (14 Q). 7,27 7. g"z&?géﬁ"’%ﬂ
7.15-7.02 (3H, in), 6.45 (2H, brs), ;%(1H s), 4.50 (1H, 0, 4.47
(1H, s), 4.42 (1H, t), 3.64 (1H, s), 3./60 (1H s), 3.58 (1.5H s),
3.57 (1.5H, s), 3.51 (1H, t), 3.42 (1H, t), 3.15 (1H s), 3.06 (11-1,
s), 2.85 (2H, t), 2.32 (1H t), 2,Q4-2.16 (1H m, 2.17 (1.5H, s),
2.13-2.05 (1H, m), 2.01 (1.5H s)J 2,00-1.91 (1H ), 1.82-1.71 (2H,
m, 1.47-1.38 (2H, 20n), 1.31-1.% m, 0.94 (3H, t), 0.78 (3H,
m. Ms:ESI 587 (Mtl) Exanple 4
34(N-(3-(4-ani no-2-butyl - 1Hi nldg o[\EL) i n-1-y1) propyl)-2-
25(di propyl am no) acet am do) net hyT ) pheny @yq?‘fate The title conpound
was prepared by the nethod of exanpl e 39 dsing 308ng of the product
fromstep (i) and dipropyl am ne to e title conpound 250ny as
gum 51 HNMR (DVSO-d6) 5 8.00-7. 94 §4, 7.60 (1H, dd), 7.45-7.40
(111, m, 7.27-7.20 (2H, m), 7.18-7002 (3H, n), 6.46 (21-1, brs),

4.73 1H,. , 49- 4 3, A 364 H .59 (1H.s),.3.58
AR P S E IR T @wéwﬁeﬁa{lz-lé:-wa%f%s,-cﬁqyamyvzlz
(1H, s), %,1)%901(%,@)“@5,351,4 acgtaf,e . 38 (2H 1) 2 27 (2H t)
2.20-2.10(111, 2. 03- 1 82-
(2H, m), 1Lhgpubu fomppnq ms Pr@agzﬁlzysthpnxc hod gf 7’8“1(%‘1—?9 *‘ﬁ*‘y‘P (I’OUW eghybbﬂ_
(IVH) anplism

O3 (O (ot bt Tho sabfile compaund s objained aspwhitg solid, 11
- (bi s(2- hWr@B@]éNhﬁ}ﬁ) am no) acet am dol net hyl | phenypacetate 15 87 1H
NVR (CDC13) 5 7.80 (2H, n), 7.47-7.51 (1H n), 6.93-7.31 (5H ),
5.79 (2H, brs), 4.40-4.53 (3H, n), 3.68 (3H, s), 3.53-3.58 (7H, ),
3.40 (1H, i), MaRyI2-@6((NHBH(4mMin@2HZ-m@h&Hye(tih-1 H)imidz0m@;2c|4Binohik1-

g) i\/Bl Eglg 18%?1(@%-(&}1ériAihflls-)_z]}zic%?ar&iﬁmmeﬁyl)plﬁe%?l)éc%ba’te ggc’charm sal£ 3H 1.

10 The title compound was prepared by the method of example 29 step (vi} using the product

thyI

from step (1) (95mg) and piperidine (18mg). The crude product was purified by RPHPLC
to give the free base as a gum 44mg, which was dissolved in 1 ml of MeOH. A solution of
saccharin (13.9mg) in 1ml of MeOH was added and evaporated to dryness, EtOAc( 2 ml}
was added and the suspension stirred at 1t for 2 days. The solid was collected by filtration

15  and dried to afford the title compound as a white solid (22mg).

Iy NMR DMSO-d6: 8 8.17 - 8.13 (m, 1H), 7.85-7.83 (m, 1H), 7.70 - 7.06 (m, 10H),
4.64-4.55 (m, 6H), 4.31 - 4.10 (brm, 2H), 3.86-3.80 (m, 2H), 3.64 (s, 2H), 3.58 (s, 3H),
3.50-3.46 (m, 2H), 3.32-3.17 (m, 9H),2.07 - 1.71 (m, 6H).
MS: Multimode+: 587

20
Example 32
Methyl 2-(4-({N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo|4,5-c]quinolin-1-
yl)propyl)-2-((2-methoxyethyl)(methyl)amino)acetamido)methyl)phenyl)acetate



Exampl e 43 Methyl 2-(3-((N-(3-(4-amno-2-butyl-1Him.dazo [4, 5-c]
quinolin- 1 -yl)propyl)-2- (methyl (tetrahydro-214-pyra n-4-yl)amin
0) acet am d@)ed/fayto) phenypacet at e The title conpoundpRgnRiSPASRI
by the nethod of exanple 39 using 260ng of the product fromstep (i)
and N-net hyl - N-tetrahydro-2H pyran-4-yhbgnine to give the title
conmpound 180ng as a gum 1H NMR (CDC13) "5 7.85 (2H, t, ), 7.52 (1H,
in), 6.83-7.26 (5H m, 5.65 (2H, brs), 4.71 (2H, s), 4.38-4.57 (2H,
m, 3.96-4.00 (2H m, 3.68 (3H ws), 3.50-3.58 (4H, m), 3.35 (3H s),
2.83-2.87 (2H, in), 2.60 (1H rn A 07 &H, m, 1.80-1.87 (6H, m,
1.67 (2H, m, 1.46- 1.57 (4H, , L. (2H, M, 0.99 (3H t) 20
MS: ESI 615 (M+1) Exanpl e 44 N
2-(3-((N-(344-am no-2-butyl -1 i da S'tf)qU|noI|n-
1-yl)propyl)-2- (azetidin-I-yl)acetam nethyl)phenyl)acetate 88
The title conpound was prepared by the t hod of exanple 39 using
267mg of the product fromstep (i) »a zetidine to give the title
O-d6) 5 8.03 (1/2H, d), 7.96

conmpound 107ngy as a solid. 511-1

(1/2H, d, J), 7.61-7.56 (1H, in),o7 43 (1H dd, 7.2, 7.9), 7.31-7.21
(2H, m, 7.17-7.01 (3H, m), 6. 47(1H brd), 4.63 (1H, s), 4.52 (1H,
brt), 4.44 (1H, s), 4.45-4.38 (1H, , 3.66 (1H, s), 3.61 (1H, s),

3.58 (3H, t

(1h, S, éﬁ%é“%fﬁtﬁpi}‘in%g‘%{%’ggpf‘@&?y?‘%%ﬁ‘eﬁ#y°5§Qf5‘flp% T e 2hndfors
1. 99- 1. 91 N-Btdthybdikanim8einl(433mg3d thg producd 3f &-2bplaP9, stép. (OH(58irg). thhe tiflo
MB: ESI 5557c0$u|\p401|112d was obtained as a white solid (52mg).

1

H NMR DMSO-dé: & 8.03 - 7.96 (m, 1H), 7.64 - 7.61 (m, 1H), 7.44 (m, 1H), 7.28 -
7.10 (m, 5H), 6.46 (brs, 2H), 4.72 - 4.67 (m, 4H), 3.80 (q, 2H), 3.63 (m, 2H), 3.51 (s,
3H), 3.42 - 3.11 (m, 13H), 2.58 2,50 (m, 2H), 2.25 — 1.98 (m, 4H), L.11 (t, 2H).
MS: Multimode+: 591

10
Example 33
Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yDpropyl)-3-(piperidin-1-yl)propanamido)methyl)phenyl)acetate
NH, y
NZ ©
"
\\\\ Q /
)
N \
’
Q
o]
15

To the product from step (v) of example 29 (480mg, 1.04mmol) in DMF (5ml), 3-
(piperidin-1-yl)propanoic acid (196mg, 1.25mmol} and HATU (475mg, 1.25mmol) were
added at rt and stirred for 2 hours. After adding ImL of methanol, the crude product was
purified by RPHPLC and the resulting residue was triturated with diethyl ether: EtOAc
20 (5:1). The suspension was filtered to afford the title compound as a white solid (72mg).



npl e 45 Met hyl
((N-(3-(4-am no-2-butyl-111-i m dazo[ 4, 5-c] qui noI|n 1- yl) propyl) -

3-
3- hydr@¥yageiss@h n-1 - yfl acet am do) met hyl ) phenyl )acetlaéﬁcgﬁus,ﬂ;lagazs
I

Exa
(
tl e conpound was prepared by the method of exanple 39 using 202ng

2-

2-

ti

of the product fromstep (i) and 3-azetjdinol to give the title
compound 193ng as a gum 89 H NWR ( 3) 57.87-7.83 (2H, m,
7.54-7.50 (1H, m, 7.36-7.32 (1H m, 7.26-7.23 (1H m, 7.17-7.13
(1H m, 7.05-7.03 (1H m, 7.00-6.97 (1H m, 5.61-5.57 (2H m,
4.54-4. 41 (HINMR PMSG-d82s 80787.08Kn, i), 7303687.¢Bh, &), 73557-8) G0 [HH,

M 34130 8 3550 18 68 S s 2 085306 L 3iH o813 50,

1.85-1. 74 StHB.480m, 211{)5329 4527((121H,7H})3 19¢c99HY, 3147 12.00 (rMSéIE)SIl 39731.31 (m,
(M1-1) Exanple 46
2- (34(N—(361'@ -am no- 2- butyl 1H-| m dazol4, 5- cl

qui nol isn- hery! NRGARMEE; -1
10(pyrrolidin-1-yflacetam do)net hyl)phenyl)acetate NH2 JOL70 CO2Me

The title conmpound was prepared by the nethod of exanple 39 using
300ng of t ]gg&mt fromstep (i) and pyrrolidine to give the title
conpound as a gum 151H NMR (DMSO-c15) 5 8.01 (0.5H, d), 7.95

(0. 5H, d),M#éh§P2-{4-HQ3-(4tiinine)2-(Z-méthofi¢thyd H-imidazo|4,5-c|quinolin-1-
yDpropyl)(3-morpholinopropyl)amino)methyl)phenyl)acetate

NH, /

] N/ I :\>_/_O
[; )
\\\\N/\/\ N\\/o

10 0

The product from step (v) of example 29 (360 mg, 0.78 mmol) was dissolved in MeCN
{10mL) and 4-(3-chloropropyl)morpholine hydrochloride (187 mg, 0.94 mmol) added at rt.
Anhydrous K>CQOj3 (323 mg, 2.34 mmol) and sodium iodide (117 mg, 0.78 mmol) were

15 addcd. The mixture was refluxed for 15h, After cooling to room temperature, the crude
product was purified by RPHPLC and the resulting residue was triturated with diethyl
ether:EtOAc (5:1) at 0 °C. The suspension was filtered to afford the title compoud as a pale
yellow solid (3 1mg).

'H NMR DMSO-d6: & 8.03 —8.00 (m, 1H), 7.61 - 7.58 (m, 1H), 7.42 - 7.37 (m, 1H),

20 7.29-7.26 (m, 2H), 7.19 - 7.14 (m, 2H), 7.14 - 7.09 (m, 1H), 6.45 (brs, 2H), 4.52 (m,
2H), 3.79 (t, 2H), 3.66 — 3.56 (m, 5H), 3.45 (m, 4H), 3.32 — 3.27 (m, 5H), 3.16 (¢, 2H),
2.58 - 2.36 (m, 6H), 2.27 — 2.18 (m, 4H), 1.99 — 1.59 (m, 4H).
MS: Multimode+: 589.



7.29-7.20 (2H, in), 7.15-7.05 (3H, in), 6.45 (2H d), 4.69.(1H s),
4.52 (1H, 1), 4.48 (1H, s), 4.41 (1H t), 3.63 (1H s), 3.61 (1H, s),
3.57 (1. 5Hyvo2esi3sP6 (1.5H, s), 3.51-3.46 (1H m, 3. 42P(§13/bh20b9mw052828
(1H, s), 3.12 (IH, s), 2.84 (2H, t), 2.51-2.45 (2H n) 2.34-2.28
(2H, m, 2.12-2.03 (1H, rr), 2.02-1.91 ¢H, rr) 1.81-1.72 (2H, rr),
1.66-1.60 (2H, m, 1.54-1.48 20(2H, m, 0.94 (1. 5H) 0.93 (1.5H, t).
MB: ESI 571 (M+l) Exanpl e 47 Met hyl

2- (34(N- ( Fpyafnddsgo- 2- but y1l- 1Hi m dazol4, 5-c] qui nol i n-1-yl ) propyl) - 2-
(3- 25hydroxypyrrolidin-I-yl)acetam do)net hyl)phenyl)acetate 90 N
Nri ON TREMéthyle- @ (N BHi4 ammso- Mbpwthﬁy@yl)ﬁﬂ—imtdamﬂﬁk]wam -&- 39

usi ng 300 of rodyct fr ste . (o d -, 3- Id| nol |ve
the Dt o Derimihg GibeokuntoThRh Fidm e Ra Ry gyt o5
7.94 (O.Smlsg&}haﬁnﬁ@t(lH dd), 7.43-7.39 (1H, nm), 7.28-7.20 (2H, m,
7.14-7.02 (3H, m, 6.45 (2H, brs}qH 4.68-4.66 (2H, in), 4.65-4.39 (3H,
n, 415400(1H m, 3.63 (1H, |s), 359/(1H s), 3.57 (1.5H, s),
3.55 (1.5H, s), 3.52-3.32 (2H, ( H s) 3.22-3.11 (1H, m,
2.85-2.74 (2.5H, m, 2.70-2.6 2.49 (0.5H m,

2.37-2.24 (1.5H n), 2.10-2.0 7R (4H m, 1.54-1.37
(3H, 10m), 0.93 (3H, t). MS: ESI 587 @® 48

The title compound was prepared by the method of example 29 step (vi) using (S)-2-
(methoxymethyl)pyrrolidine (235mg) and the product from example 29 step (v) (549mg)
to give the free base as a gum 97mg. This was dissolved in MeOH (Iml) and a solution
10 of saccharin (59mg) in MeOH (1ml) was added and evaporated to dryness, diethyl ether
(2ml) was added and stirred at rt for 15h. The solid was collected by filtration and to

afford the title compound as a white solid 22mg,.

lH NMR DMSO-dé: 6 8.17-8.22 (m, 1H), 7.88 - 7.85 (m, 1H), 7.74 - 7.56 (m, 10H),

7.26 — 7.13 (m, 4H), 4.64-4.55 (m, 6H), 4.31 - 4.10 (brm, 2H), 3.86-3.80 (m, 4H), 3.61 —
15 3,14 (m, 18H), 2.32 - 1.71 (m, 6H).

MS: Multimode+: 617

Example 36
(R)-Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
20  yDhpropyl)-2-(2-(methoxymethyl)pyrrolidin-1-yl)acetamido)methyl)phenyl)acetate

disaccharin salt



(R) - Met hyl

2- (34(N-(3-(4-am no-2-butyl -114-i m dazo[ 4, 5- cl qui nol i n-1-yppropyl) - 2-
(3- 15hydraxyRysoioh di n-1 -yl ) acet am do) met hyl ) phenyl ) acgtBEB20094328
title conpound was prepared by the nethod of exanple 39 using 300ny
of the product fromstep (i) and (R pyrrolidinol to give the title
conpound 169ngy as a solid. 91 11-1 NNE (DMSO-d6) 5 7.99 (0.5H, d),
7.94 (0.5H, d), 7.60 (1H, dd), 7.43-7.39 (1H, m, 7.28-7.20 (2H, :
7.14-7.02 (3H, m, 6.45 (2H, brshu, 4. 68 4. 66 (2H, m, 4.65-4.39 (3H,

m, 4.15-4.00 (1H m, 3.63 (1H /(1H, s), 3.57 (1.5H, s),
3.55 (1.5H, s), 3.52-3.32 (2H, 3\ (1H, s), 3.22-3.11 (1H ™,
m,. 2. 52.49 (0.5H, m,

2.85-2.74 (2.5H, ny, 2.70-2.6
, E};\(\ﬁ\ 72 (4H, n), 1.54-1.37
587 (M1 anpl &%9 10 Met hyl

2.37-2.24 (1.5H, m, 2.10-2.0
(3H, m, 0.93 (3H, t). Ms:ESI

2- (34(N-(3-(4-am no-2-butyl -1H i m dazo[ 4¢5-c] qui nol i n-1- yOpr opyO- 2-
(pi peridin-1-yQacet am do) net hyl ) phen etate The title
conmpound was prepared by the nmeth xanpl e 39 using 300ng of the
15 product fromstep (i) and pipeg ne to give the title conpound
300ny as a gum IH NVR (DVBO-d6) 5 8.01 (0.5H, d), 7.95 (0.5H, d),
763759 m, 7.42 (1H, dd), 7.29-7.20 (2H, in), 7.15-7.09 (2H,

4 ’4 87 ( gﬁ 7T1'5%j[111% %E@pﬁlﬁ \92%5‘})@6]%?eg313ngﬁleth§'d gg )%éllfji 1%) Steg (v%3 Sé!ﬁi(")

s), 3.56 ((ﬁleﬂidxymﬁthylmaroﬂiﬂlﬂé f(H,7niQ)and3hélﬁko(iﬂdtlfronBexllﬂlp(eﬂﬂ st@)(v) @49135;) to

> 125506 GBS e b3 §be By Tt fssisan vl e i magimyiegs 1 i the

(8H, M, QitR4ompodtd asta)whif® s88d 6dmBH) . M5 ESI 585 (M+l) 92 Methyl
2-(3-1(N-(3-(4-am no- 2- butyl-1H i m dazo[ 4, 5- e] qui nol i n- 1-yppropyl ) - 2-

(4- hydr oXypNREL DHISD-I6Y513. 28 elgani (80! 1FBL Ny ) PBS(WMPARSIALLE 7.56 (m, 10H),
7.26 — 7.13 (m, 4H), 4.64-4,55 (m, 6H), 3.86-3.80 (m, 4H), 3.61 — 3.14 (m, 18H), 2.42 -
1.71 (m, 6H).
10 MS: Multimede+: 617

Example 37
Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-¢]|quinolin-1-
yhpropyl)-2-(pyrrolidin-1-yl)acetamido)methyl)phenyl)acetate disaccharin salt

NH, /
N N\)_/—O
g‘x;;p@

15

The title compound was prepared by the method of example 29 step (vi) using pyrrolidine
(73mg)and the product of example 29 step (v) (55mg) to afford the free base as a gum.,



NH2 N OOH CO2Me The title conpound was prepared by the nmethod of
exanpl e 39 using 600nmg of the 5product fromstep (i) and

4- hydr oxypiReiobglizamit 0 give the title conpound 660Ny aspepcERokhs0328
1IHNVR (DMSO-d6) 5 8.01 (0.5H, d), 7.93 (0.511, d), 7.60 (1H, dd),
7.43-7.38 (1H, in), 7.26-7.19 (2H m, 13-7.10 (2H, m), 7.00 (1H,
brs), 6.45 (2H, brs) 4.68 (1H, s), 4.54- 4.50 (2H, in). 4.46 (11i,

S), 4.41-4.37 (1H, , 3.63 (111, s), 3.59 (11-1, s), 3.56 (1. 5F1
s), 103.5 1H,
s). 2.95 ?ﬁfﬁldlé?kchgg%%a% 5%@?‘1}% ag #exag?p%%%zé%ve( ?_{1 dmp@uhd as awh1e
2.51-2. 47(sblid 29mpp, 2. 16-2.12 (2H, , 2.00-1.88(211, n‘) 1.79-1.68

(2H, n), 1 65-1.53 (211, m, 148133(211 M, 1.32-1.23 (2H ),
(2) s(ag ?(&)( NMRPMIMGIESLS. alm s(ﬁzh(ﬂn) 1(1;5) E[x&nmlse](lﬁglm&ltm 760 (m, 10,
u | az -e ul Nnol | -
b e i 23T DR A At o R Ay Sk Themdid A RE
CO2Me 593 (m, 6H).
MS: Multimode+: 573

Example 38
Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-¢] quinolin-1-
10 yDpropyl)-2-((2-hydroxyethyl)(methyl)amino)acetamidoymethyl)phenyl)acetate

disaccharin salt

N,
N

N
QA
\Nk’

15 The titlc compound was prepared by the method of example 29 step (vi) using the product
ol example 29 step (v) (549mg) and 2-(methylamino)ethanol (81mg) to give the fiee base
as a gum, The dissaccharin salt was formed as in example 35 to give the title compound as
a while solid 27mg,

'H NMR DMSO-d6: 6 8.17 - 8.22 (m, 1H), 7.88 - 7.85 (m, 1H), 7.90 - 7.56 (m, 10H),

20 7.26-7.13 (m, 4H), 4.64-4.55 (m, 6H), 3.86-3.80 (m, 4H), 3.61 ~3.14 (m, 13H), 2.32 -
1.71 (m, 6H).
MS: Multimode+: 573

Example 39
25  Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yfpropyh)-2-((2-
methoxyethyl)(methyl)amino)acetamido)methyl)phenyl)acetate



The title conmpound was prepared by the nethod of exanple 39 using
300ng of the product fromstep (i) and 4-nethoxypi peridine to give
the title g 30ng as a gum 1H NMR (DMSO- d6) 68. o

7.93 (0. 5H, d)&ng%% 7.58 (1H, m, 7.43-7.37 (1H, 5m, éEMé%% ?ﬁ
m, 7.13-7.09 (2H m), 7.00 (1H brs), ;6.45 (2H brd), 4.67 (1H, s),
4.54-4.50 (1H, ), 4.46 (1H, s), 4.41-8%37 (1H m), 3.62 (1H s),
3.59 (1H, s), 3.57 (1.5H, s), 3.55 (1.5H, s), 3.52-3.36 (2H, in),
3.17 (1.5H, s), 3.16 (1.5H, s), 3.13 (1H, s), 3.12-3.00 (1H m, 2.94
(1H, s), 2.86-2.81 (2H, n) 2.68-2.63 (1H, m, 2.53-2.49 (1H, in),
2.18-2.00 (2H, m, 1.98-1.88 (2MH,in), 1.80-1.63 (4H, in), 1.44-1.25
(4H, in), 0.95-0.90 (3H rﬁ S:NESI (M+l) Exanple 52 Methy

2- (34(N-(3-(4-am no-2-butyl - ifjm [ 4, 5-c] qui nolin-1-Apropyl)-2-(
4- (di net hyl car banoyDpi peri dj @acet am do) met hyl ) phenyl ) acetate 15
The title conmpound was prepa kﬁf q?thod of exanple 39 using

300ng of the product fromstep (i) and |

N, N- di et hyl pi peri di ne- 4- car boxam de title 20 conpound
265ng as a gum H NWVR (DMSO-d6) 5 8.00[(0.5H,_d), 7.93 (0.5H, d),
7.61-7.58 (1H, in), 7.43-7.38 (1H, m), SCOM2H, ), 7.16-7.09
(2H, in), 7.00-6.99 (1H, n), 6.45 (2H, » 4.67 (1H, s), 4.54-4.50
(1H, in), 4.46 (1H s), 4.41-4.37 (1H in), 3.64 (1H, s), 3.58 (1H,
s), 3.57 (1 5H 25s), 3 55 (1 5H s) 3 50- 3. 47 (1H m, 3.41-3.37
(1H, m, 3.3 ‘ng sé 98. 94 ( s),. 2.95 (1.5H,
s), 2.93 ((Methyl 2-GB-HN-G- (#zanclem lmtyl-lzﬂwldzzelal %ﬂmulmqjm-lzyllpronylm

" m c&hte( 6H, 0.95-0.90 (3H,
e i e (34

Chloroacetyl chlonde {0.434mL, 5.44 mmol) was added to the product of example 2
(2.50g) in CHCI; (75 mL) at 0 °C. The resulting solution was stirred at 0 °C for 1h, then
0.2 N HCI aq.(100 mL) was added and extracted with CHCl; (100 mL). The organic layer

was dried and concentrated in vacuo.

10
'H NMR (CDCl; ) § 8.00 (1H, d), 7.96 (1H, d), 7.64 (1H, dd), 7.55 (1H, dd), 7.33 (1H,),
7.23 (1H, d), 7.12 (1H, 5), 7.08 (1H, d), 4.70 (2H, s), 4.51 (2H, dd), 4.16 (2H, s), 3.70 (3H,
5), 3.66-3.62 (2H, m), 3.62 (2H, 5), 2.88 (2H, dd), 2.18-2.10 (2H, m), 1.93-1.85 (2H, m),
1.57-1.48 (2H, m), 1.03 (3H, ).

15

(ii) Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-((2-
methoxyethyl)(methyl)amino)acetamido)methyl)phenylacetate
Acetonitrile (75 ml) was added to the residue, then excess N 2-methoxyethylmetylamine
was added at 0 °C. The resulting solution was stirred at rt for 4h, The solvent was

20 evaporated. To the residue, 0.2N HCl ag.(100 mL} was added and cxtracted with
CHCIl3/MeOB=20/1 (100 mL). The water layer was neutralized with NHj aq. and then
extracted with EtOAc/hexane=2/1 (100 ml). The combined organic layer was washed with

brine, dried and concentrated in vacuo to give the title compound 266mg as a gum,

25  'HNMR (DMSO-dg) 6 8.00 (0.5H, d), 8.00 (0.5H, d), 7.66 (1H, dd), 7.45-7.39 (1H, m),
7.27-7.20 (2H, m), 7.16-7.00 (31, m), 6.46 (2H, brs), 4.72 (1H, s), 4.52-4.38 (3H, m), 3.64



Met hyl

2-(3-0ON-(3-(4-am no-2-butyl-111-i m dazo[ 4, 5-c] qui nol i n-1-yl)propyl)-2
- nor phol i WO28&YEH%40) met hyl ) phenyl ) acetate 10 The tit | RCHORHERVM3IRas
prepared by the nethod of exanple 39 using 300ng of the product from
step (i) and norpholine to give the ti85e compound 294ngy as a solid.
1IHNVR (DMSO-d6) 5 8.03 (0.5H, d), 7.95 (0.5H, d), 7.63-7.59 (1H m,
7.42 (1H, dd), 7.30-7.20(211, m, 7.15-7.08(211, m, 7.04-7.01 (1H,

m, 6.46 ((2H, s)d).60 ALH8), (15T 1.58]) 5), 4.56%1.18, {1351 €1, 143427 ((HH), 333;:3.28 41
1H, t), 3.684 3 H : : 7 5 :

g 51- 3) 39 (Egﬂn #;HB @ﬁ Q:%ig(ﬁiﬁ 331)39%356% g@?ﬁgHg)g zzg%fg 8(1%.%-1LI "Ei 2%

2.41-2.37 1

v (1(2%{2@ M7 (1%1 , 993, 22(129H,(%Hl 13%;?#5&1& -965 (1 g n15(1)11£i 9?31110@)1

(1 511, t)I-§4sl- @5@%817) é{@ﬁl‘ll)382@HE¥%’érpp? §4t)|v9t hyI
(34(@'(%W§%§@§BQQMZIPUty1 114-im dazo [4,5-c] quinolin-1

-yl ) propyl

({ZépGRfyZ)G di et hyl nor phol i no) acet am do) net hyl ) phenyl ) acetate 95

0 rk NJ.L E g title conpound was prepared by the nethod of

exanple 3 %ﬂﬁpﬁ %06ng of the product fromstep (i) and

Ci 5-2, 6- diNTethlyy 2 {OUPRG-URGnING-Tbuts)-1 Heiniiddzo b, S ofoiiolil- AP pR-23
solid. 5 (butyl(methyl)amino)acetamido)methyl)phenyl)acetate

NH,

10
The title compound was prepared by the method of example 39 using 312mg of the

product from step (1) and N-butyl-N-methylamine to give the title compound 276mg as a

gum.

15 'HNMR (DMSO-dg) & 8.00 (0.5H, d), 7.96 (0.5H, d), 7.60 (1H, dd), 7.42 (1H, dd), 7.27-
7.22 (2H, m), 7.15-7.02 (3H, m), 6.45 (2H, brs), 4.71 (1H, s), 4.50 (111, 1), 4.47 (11, s),
442 (1H, 1), 3.64 (1H, s), 3.60 (1H, s), 3.58 (1.5H, 5), 3.57 (1.5H, ), 3.51 (1H, 1), 3.42
(1H, 1), 3.15 (1H, 5), 3.06 (1H, s), 2.85 (2H, 1), 2.32 (1H, 1), 2.24-2.16 (1H, m), 2.17 (1.5H,
s), 2.13-2.05 (1H, m), 2.01 (1.5H, s), 2.00-1.91 (1H, m), 1.82-1.71 (2H, m), 1.47-1.38 (2H,
20 m), 1.31-1.10 (4H, m), 0.94 (3L, 1), 0.78 (3H, m).
MS:ESI 587 (M+1)

Example 41
Methyl 3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-¢]quinolin-1-yl)propyl)-2-
25  (dipropylamino)acetamido)methyl)phenyl}acetate



H NMR (CDCl 3) 67.86-7.84 (2H, n), 7.55-7.51 (1H, n-0, 7.35-7.31 (1H
m, 7.25-7.21 (1H, m, 7.14-7.12 (1H, n), 7.03-6.99 (2H, in), 5.73
(1.5H, brsWO2808585190. 5H, brs), 4.63 (1.5H, s), 4.57 (0.BH/GB8/503P3
(2H, t), 3.68-3.64 (5H, m, 3.58-3.49 (4H, m, 3.22 (1.5H, s), 2.92
(0.5H, s), 2.86-2.75 (4H, m, 2.24-2.086(2H, in), 1.89-1.81 (4H,
n-i), 1.51-1.45 (211, 10m), 1.12-1.10 (6H, in), 0.99 (3H, t). MS:ES|
615 (M+l) Exanple 55 Met hyl

2- (34(N-(3-(4-am no- 2-butyl- 1H N dazo[ 4, 3- c] qui nol i n-1-y1) propyl) - 2-
(4- 15net hyl pi perazin-1-yulte ) | ) phenyCacetate 96 H NWR
(cbc13) 5 7.8 (1H m, 7.53 np—7.36 (1H, m), 7.23 (2H, nm,
7.13 (1H, m, 7.04-7.00 (2H, N6l (2H, bHs) 4.66 (2H, s), 4.44

(2H, t, J =7.6 Hz), 3.67 (3 %\:GAZH 3.51 (2H, t), 3.25
(2H, s), 2.84 (2H, t), 2.67-2725 (6H 21 (3H, s), 2.20- 52.03
(4H, m,1.87-1.79 (2H, m, 1.52-1.44 %R sIN00 (3H, t). Ms:ESI
600 (M+1l) Exanple 56 Met hyl

2-(3-((N-(3-(4-am no-2-butyl-111-i m 0'@0 efQeNenol i n-1-y1) propyl) -
2-(4-(2- 10 hydroxyet hyl) pi perazin-I-ypa m do) met hyl ) phenypacet at e

The title conmpound was prepared by the nethod of exanple 39 using
300nmg of tThe tillpomgoweid xfra’sq:lfﬁpﬁteﬂn)y(the) maﬂhdd OF @lap@iess umgt%aﬂlgloftl& gi ve

the title co nd 337 : CDC13) 86 (1H

7.54 (LH, Hjelcyiey Stem”gwf SinFops oo eije NG qTRug S0 b3 b
(2 m, 5.8 (2H brs), 4.66 (2H S). 445 (2H 1). 367 (3H )
3.58 (2H, 0, 3.48 (1H, brs), 3.26 (2H, s), 85 (2H,
(), 267 STORRIBHIS Gyl 35807 AT DT N, 40, B251 02w, 7oy 20 00

( 3(1% (N ((gﬁ(1§§§' n@ﬁgoﬁz%@%ﬁm}%bﬁs deﬁflgﬁ/@t’ O%5-4.38 (3H, m), 3.64 (1H, s),

qui nol i n- 13:580pHogyB.pS 2164 ).23.57 (1.5H, s), 3.55-3.51 (1H, m), 3.42 (1H, t), 3.22 (1H, s),
25met hoxyel iyl }pLpseazin-J Wi BREH M ABHTR DYLLAREMY! 48552 & 11, m),
1.82-1.71 (2H, m), 1,45-1,38 (2H, m), 1.31-1.22 (4H, m), 0.94 (3H, 1), 0.73 (6H, m)
10 MS:ESI 601 (M+1)

Example 42
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo|4,5-c]quinolin-1-yl)propyl)-2-(bis(2-
hydroxyethyl)amino)acetamido)methyl}phenyl)acetate

15

NH,

NZ N
AN

\\L N\/\OH

CO,Me

The title compound was prepared by the method of example 39 using 240mg of the

product from step (i) and diethanolamine to give the title compound 130mg as a gum.



The title conmpound was prepared by the nethod of exanple 39 using
300nmg of the product fromstep (i) and 1-(2-nethoxyethyl) pi perazi ne
to give t hWO208%185¥bnpound 354ng 5 as a gum H NVR ( CIRGBGR2088/G50873
(1H, m, 7.54 (1H, m, 7.38 (1H, mM, 7.24 (2H, m, 7.14 (1H m,
7.06-6.99 (2H, m, 5.93 (2H, brs), 4.687(2H, s), 4.43 (2H, 0, 3.67
(3H, s), 3.57 (2H, s), 3.56-3.46 (4H, m, 3.32 (3H, s), 3.25 (2H, s),
2.84 (2H, t), 2.59-2.20 (10H, m, 2.12-2.05 10(2H, n), 1.87-1.80 (2H,
n, 1.52- LHSMRDO)) 8 7.0Q2H3), 7147-7.55( ES)64.93 -7 9% L5 H Fx i 5iog 2B8brs),

Met hyl
2- (3- 02- (4-HeEPY (PF-pok AEF BH--5)5) 338 P81tk nan? AB L1 gk 922185 (R lemd 4 -5
- 15ci qui nodg M my 1) B¥-00¥ [ A1aGe) arbdR et hy) 1)431@9@/ (rRGEL @tzs (ifflrem)t 'ot9|se
conpound was preépared by the nméthod of exanpl'e 39 using
product friérhdtep (i) and 1- acet yl pi perazine to give the t|tIe
conmpound i 98 1H NWR (CDC13 ) 5 7.85 (1H, m, 7.54
(1H, rr)Ig 3\;1%?% %ﬁfaﬁﬂ 7.24 (2H, m, 7.14 (1H, n), 7.04-6.97 (2H,
n-), 5.72 (2H, brs), 4.67 (2H, s), 4.43 (2H, 0, 3.67 (3H, s),
3.63-3.27 (6H, 1%3 3.56 (2H, s), 3.28 (2H, s), 2.85 (2H, t),
2.56-2.07 2.06 (3H, s), 1.86-1.81 (2H, m, 1.52-1.45 (2H,
rf), 1. 00 (Mkth £2-(3- 643 - Wil H Sendduab B, 0 g hioli!1-y1 1)-2-

2- (13- ((N-(3- 4 agn E(gm% @Sdmll - 1I—I-l|l\t%1 dazo1l4, 5?! ]8](1 yhpropyl-
qui nol i n- |(rryz ﬂ@ﬁy#f)}.ﬂZO-@!{l pyran—4 yl)ammo)acetamldo)methvl)pheny])acetate
(et hyjlgsul f onyl ) pi perazi nThyl ) acet am do) et hyl ) phenyl ) acetate The
title corrpound was prepared by the nmet hod of exanple 39 using 297ny

of the product fromstep (i) an 21 met hangsulfonyl pi perazine to give

the title conpound 286nmg as a, (DVMSO-d6) 5 8.03 (0.5H,

d), 7.96 (0.5H, d), 7.61 (1H, |d) | 7943 (1Hpdd), 7.30- 7.21 (2H m,
7.15-7.06 (2H, m), 7.04-7.02 , , 6 H, brs), 6.48 (1H, brs),
4.66 (1H, s), 4.55 (1H, t), (14, s A3 (1H, t), 3.66 (1H s),
3.61 (1H, s), 3.58 (1.5H, s), 3.57 (1.5 , 3.50-3.42 (2H, m, 3.31
(2H, s), 3.25 (1H, s), 3.04 (1H, s), Y90 (4H, 20m), 2.89-2.82
(2H, m, 2.78 (1.5H, s), 2.77 (1.5H, sh, 2.36:2.30 (2H, m, 2.12-2.05
(1H, m, 2.02-1.94 (1H m, 1.82-1.73 %\ﬁc@zhﬂ%-l.38 (2H, m,
0.96-0.91 (3H, rr) MS: ESI 664 (M+l) Exa 60

U'I

The title compound was prepared by the method of example 39 using 260mg of the
product from step (i)} and N-methyl-N-tetrahydro-2H-pyran-4-ylamine to give the title
compound 180mg as a gum,

15
"HNMR (CDCl3) 8 7.85 (2H, t, ), 7.52 (1H, m), 6.83-7.26 (5H, m), 5.65 (2H, brs), 4.71
(2H, s), 4.38-4.57 (2H, m), 3.96-4.00 (2H, m), 3.68 (3H, s), 3.50-3.58 (4H, m), 3.35 (3H,
s), 2.83-2.87 (2H, m), 2.60 (1H, m), 2.07 (2H, m), 1.80-1.87 (6H, m), 1.67 (2H, m), 1.46-
1.57 (4H, m), 1.25 (2H, m), 0.99 (3H, 1)

20  MS:ESI 615 (M+1)

Example 44
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl}propyl)-2-
(azetidin-1-yl)acetamido)methyl)phenyl}acetate

25



25Met hyl 2-(3-((N-(3-(4-am no-2-butyl-111-i m dazol4, 5-c] qui nol i n-
1-yl)propyl)-2- (azepan-byflaceta m do)net hyl)phenybacetate 99 The
title conpW@d084887%br epared by the net hod of exanpl e 3PCKGBWIREGIFY
of the product fromstep (i) and honopi peridine to give the title
conmpound 221ng as a gum 5 H NWR (CDC§8 ) 67.87 (0.5H, d), 7.84
(1.5H, d), 7.54-7.50 (1H, m, 7.32-7.30 (1H, m), 7.22 (1H, d),
7.14-7.12 (1H, m, 7.03-7.01 (2H, m, 5.59 (1.5H, brs), 5.50 (0.5H,
brs), 4.73 (1.5H, s), 4.57 (0.5K8H,s), 4.43 (2H, t), 3.67 (3H, s),
3.57 (2H, s), 3.52 (2H, t), 3. 5H, , 3.23 (0.5H, s), 2.87-2.78
(2H, M, 2.71 (3H, t), 2.57 (IH [t)>=/25-2.04 (2H, n), 1.85- 101.81
(2H, m, 1.68-1.53 (8H m, N5 (2H, m, 0.99 (3H t). M ESI
599 (M+l) Exanple 61 Me
2- (34(N-(3-(4-am no-2-butyl-1Fi m dazo

14, 5-c] qui nol i n-1-yl ) propyl) - 2- (1, 4- Jk/NU

150xazepan- 4-yl ) acet am do) net hyl)phenyl)acet ate NH2 NN co LNI3 100

1H NMR (CDC13") 5 8.02 (1/2H, d), 7.96 " Ep,Me7. 63-7.60 (1H, m),
7.45-7.40 (1H, in), 7.30-7.21 (2H m, 7.01 (3H, ), 6.46 (2H,
brs), 4.68 (1H, s), 4.57-4.51 (1H, m), 4.48 (1H, s), 4.44-4.39 (1H

m, 3.68-3 h%Qn(eEbhlpﬂﬁnd \%sﬁﬁeﬂaﬁidw thSthethdd 8 exfad) g?el‘@ ing 2%711‘1@ oftd, s),

2.89-2.81 (2H, m, 782652‘1 m, 2.17-2.0 n-i), 01-1.92
(1H, m, Prg@_cgfrg@ step (1) and azetidine to glve the title compound 107ngasasol1d

5 'HNMR (DMSO-dg) § 8.03 (1/2H, d), 7.96 (1/2H, d, T), 7.61-7.56 (1H, m), 7.43 (1H, dd,
7.2,7.9), 7.31-7.21 (2H, m), 7.17-7.01 (3H, m), 6.47(1H, brd), 4.63 (11, s), 4.52 (1H, brt),
4.44 (1H, 5), 4.45-4.38 (1H, m), 3.66 (1H, 5), 3.61 (1H, s), 3.58 (3H, s), 3.45-3.35 (2H, m),
3.24 (11, 5), 3.17 (2H, 1), 3.08 (1H, s), 3.02 (2H, 1), 2.89-2.83 (2H, m), 2.11-2.02 (1K, m),
1.99-1.91 (2H, m), 1.86-1.73 (3H, m), 1.43 (2H, g), 0.95 (3H, 1),
10 MS:ESI 557 (M+1)

Example 45
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyI)-2-(3-
hydroxyazetidin-1-yl)acetamido)methyl}phenyl)acetate

2
N >_/—/
A
N
0 OH
UCOEMe

The title compound was prepared by the method of example 39 using 202mg of the

15

product from step (i) and 3-azetidinol to give the title compound 193mg as a gum.



5(5H, nm), 1.48-1.37 (2H, nm, 0.94 (3/2H, t), 0.94 (312H, t). Ms: ESI
601 (M+l) Exanple 62 Met hyl

2- (3- (( N- (BO(24084371d- 2- but y1- 1H- i m dazo[ 4, 5- cl PCT/GB2008/050328
qui nolin-1-yl)propyl)-2-(4-

10net hyl - 1, 4- di azepan- 1- yfl acet am do) ngp hyl ) phenyl )acetate NH2 CO2Me
The title conmpound was prepared by the nethod of exanple 39 using
200nmg of the product fromstep (i) and N-net hyl honopi perazi ne to give
the title ‘qpmmegﬁwmw 1);L5silﬂsblltfﬁi(lﬁlp@b%)7 7186 m, B26-0 281
m, 7.53- 9§1H n} 21 (1H g)
7.14-7.12 (an H17- it 29, 21:40 r(iH ), 40 ezwatﬂ §));5ﬁié T(3HeR), ),

(15 o) 3Pag fybiy Stp- ﬁ%?:@?ﬁo@%ﬁ?bh%-??%? B R AATIET

( 2. 25H, s)3.16Q(034, (i), 7.8%43.06)(].5H, 22228632 8% (34, o)) 2. 2(1—2815-(@%58111112,01(.141-{2-04) ,

2. (34(2%F4 (le?Hr E§4 gigze’p i, 5%1&@(%1‘?(049%%% ‘2 butyl - 1H i ni dazol

et, 5- 25C|M91E]$(])517316M+y)ppr opyl ) acet am do) net hyl ) phenyl ) acetate 101
The title conpound was prepared by the nethod of exanple 39 using
270ng of the product fromstep (i) and N-acetyl honopi perazine to give
t he tltlemﬂqﬂ N Y 290rrg as a solid. HNW (CDC13) 5 7.82-7.86 (2H
m, 7.52 (1H, rr; .32 (4H, , 6.81- 7.00 (1H, 5.59

br s), 4. 60"16124&41 B 1(N4(34('9 Anpipo-2-byty BHilml(!JlZBQ-‘(QJHPFﬂOHP- -P)mpy) 6 (5H

r%)%l (By%h&&nzﬁyl)metmﬂmﬁﬁn&hﬁ?pl(e%ﬁ)aé&ate1 25 (2H m, 0.98-1.01
@ :9—/_/
O
KLNJJ\,;\D
UCOZMe

The title compound was prepared by the method of example 39 using 300mg of the

(3H

product from step (i) and pyrrolidine to give the title compound 289mg as a gum.

15 'HNMR (DMSO-dg) § 8.01 (0.5H, d), 7.95 (0.5H, d), 7.62-7.59 (1H, m), 7.42 (1H, dd),
7.29-7.20 (2H, m), 7.15-7.05 (3H, m), 6.45 (2H, d), 4.69 (1H, s), 4.52 (1H, 1), 4.48 (1H, s),
441 (1H, 1), 3.63 (14, s), 3.61 (1H, ), 3.57 (1.5H, s), 3.56 (1.5H, s), 3.51-3.46 (1H, m),
3.42 (1H, 1), 3.28 (1H, 5), 3.12 (1H, 5), 2.84 (2H, 1), 2.51-2.45 (2H, m), 2.34-2.28 (2H, m),
2.12-2.03 (11, m), 2.02-1.91 (1H, m), 1.81-1.72 (2H, m), 1.66-1.60 (2H, m), 1.54-1.48

20 (2H, m), 0.94 (1.5H), 0.93 (1.5H, 1).
MS:ESI 571 (M+1)

Example 47
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c] quinolin-1-yl)propyD-2-(3-
25  hydroxypyrrolidin-1-ylj)acetamido)methyl)phenyl)acetate



MS: ESI 642 (M+1) Exanple 64 Methyl

2-(3-((N-(3-(4-am no- 2-butyl -1Hi m dazol 4, 5- c] qui nol i n-1-yppropyl ) - 2-
4- WO 2008/135791 PCT/GB2008/050328
(et hyl ear banoyl) -1, 4-di azepan-1-yl)acet am do) net hyl ) phenyl )acetate 15
The title conpound was prepared by thesoet hod of exanple 39 using
300ng of the product fromstep (i) and

N-et hyl - 1, 4- di azepane-| -carboxam de to give the title conpound 146ny
as a solid. 102 1H NWR (CDC13)NB,7.83-7.86 (2H, m, 7.52 (1H, t),
6.97-7.33 (5H, M, 5.59 (2H, M. 5 H, s), 4.40-4.45 (2H, m,
3.68 (3H, d), 3.55-3.59 (5H, 4H, , 3.22-3. 25 (2H, m,
2.73-2.78 (3H m, 1.81-2.05 1.47- 1 (2H, , 1.26-1.28
(2H, m, 1.10 (31-1,1.), 0.9 5 NB E;> 71 (N%l) Exanpl e 65

Met hy! '
1Himd ,q{lls-,,sN

2-(3-((N-(3-(4-am no- 2-butyl -

4-
(nethylsulfonyl) 1, 4-di azepan-| - yfl acet nedkiyd ) phenyl ) acet at e
The title conpound was prepared by the d of exanple 39 using
301ng of the product fromstep (i) and
1- (et hy| spicfipRE b amf&xdasa}imedm%yttﬁe Giethed bhexakiipld 3 GRHPBV0RE Z3YTY as
a solid. |IFINWR (DWBC>d6) 8. 02 5H, d), 7.98 (0.5H, d), 7.61 ng
d), 7.45- -,prgf@ct frem SHYP, (1)-an@L73-QEerIQ]qol Iﬁ)glve-,thqBUeyccg@legﬁ30 0asasoh
7.04-7.01 (1H, n-i), 6.48 (1H brs), 6.46 (111, brs), 4.64 (lH s),
4.53 (1H, t), 4.47 (1H, s), 4.44 (1H t), 3.65 (IH s), 3.61 (1H s),
3.58 (5. 5HH NMR ®MIO) 5199 (FH, &, 234 8.5, d)3H50 (i, d8), 36:3¢7139 (18], m),

3.27-3.21 { 1 8 (1
Cny! 5 63 1 et S et Ok g 4 GRS s e P 8558
(1H, m, Zm)3-13.08 @Hth)m 63 (21}@@) 3. 59411(119')1 3.7 1. 5H zﬁ 315512, sﬁzhy 3 Hm 32
1.70-1.65 1Hr’? rr% 46-1. 38 r’Q 96- Q. 91
(3H, n). £Y), 62;68(1%}.22 3 11 (1H 2.85-2.74 (2.5H, m) 270 62 (0 SH, m),258~
2.49 (0.5H, m), 2.37-2.24 (1.5H, m), 2,10-2.00 (1H, m), 1.98-1.72 (4H, m), 1.54-1.37 (3H,
10 m),0.93 (3H, t).

MS:ESI 587 (M+1)

qui nolin-1-y1)propyl)-2

Example 48
(R)-Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl}propyl)-2-(3-
I5  hydroxypyrrolidin-1-yl)acetamido)methyl)phenyl)acetate

NH,

N oH
]
Lo

The title compound was prepared by the method of example 39 using 300mg of the
product from step (i} and (R)-3-pyrrolidinol to give the title compound 169mg as a solid.
20



103 Exanple 66 Methyl 2-(44(N-(3-(4-am no-2-butyl-111-im dazol4, 5-c]
qui nol i n-1-yOpropyl)-2-(4-(2-
met hoxyet hYOFAWEBaPE n- 1- yf | acet anmi do) met hyl ) phenyl ) acet BEEGBROF @328
title conpound was prepared by the nmethod of exanple 39 using the
product of exanple 1, step (i). Reacti &h of this product (204ng) and
1- (2- met hoxyet hyl ) pi perazi ne gave the title conpound (223ng) as a
gum | HNMR (DMSO-d6) 5 8.00 (0.5H, d, 7.93 (0.5H, d), 7.61-7.59 (1H,
3 b (1h, oy DA Lot L e i LTI, 0458 SR
. , S , t), . S . t), . S),
362 (1n 238730 B ahr 187,055 Hgm, ot (BHibrsiyh o5 SbCHL B 4 1t Y OH.
3.19 (1.5hy), 8)i5-Boold( d)5363 Ak, 58353 ((HH), $37 (131 6), 6B5.(1 811, 523 8733281
(2H, m, 2.)C§8-2.29()]{élﬂ:l(H, )r‘r), g 27}?2.155 (431, r’r)(, 2.%)5?2.(583 iﬂ,’?’ﬁ)?%
1. 98- 1. 90 @HHN).H26 AHge. 1.22F. (1AL m. 2.85-% 64 (2. 5%, v R701)62 (0.585 n0), DIs-

3H, i : : t hy
22 (403 ( £ 2T, S e R R B o2 Gt - 17 6o
14, 5- cl qunypo9B33H-ty.l ) pr opypacet anmi do) net hyl ) phenyfl acetate 20 The
titl d by th t hod of l e 39 usi th

itle comg@m(@{rﬁpare y the nethod of exanple usi ng the

product of step (i). Reaction of this product (290ng) and
N- acet yl honopi perazi ne gave the title conmpound (220ng) as a solid. H
NVR (CDC13 ) 5 7.83-7.86 (2H, m, 7.52 (1H, t), 7.18-7.33 (3H, m,
7.02- 7.08%apwpledy 5 69 (2H, brs), 4.59 (2H, d), 3.70 (3H, s),

3. 40- 3464 (- Mo i D 6 1425 10 )»1. 87
(11H, Blr{r)) , N1 ?35&(&( (éiff‘zann?i ,‘"ﬁz?tg'atypz}ﬁ,'%#i 051.?599%? g%ﬁn(}l%% 812
(M+1) Exartpiperidg-kybacdtamido)methyl)phenyl)acetate .
2-(4-((N-(3-(4-am no-2-butyl -111-i m dazol4, 5- el

qui nolin-1-yl)propyl)-2-(4- (nethylsulfonyl)-1, 4-diazepan-1

-yl )acet am do) net hyl ) phenyl ) acellidd e 15
N/' N
s
N
LD
U\COZMe

The title compound was prepared by the method of example 39 using 300mg of the

15 product from step (i) and piperidine to give the title compound 300mg as a gum.

'"H NMR (DMSO-dg) § 8.01 (0.5H, d), 7.95 (0.5H, d), 7.63-7.59 (1H, m), 7.42 (1H, dd),

7.29-7.20 (2H, m), 7.15-7.09 (2H, m), 7.04-7.01 (1H, m), 6.46 (2H, brs), 4.69 (1H, s), 4.53

(1H, t), 4.48 (1H, ), 4.40 (1H, 1), 3.63 (1H, ), 3.60 (1H, s), 3.58 (1.5H, 5), 3.56 (1.5H, 5),
20 3.50 (1H, 1), 3.40 (1H), 3.10 (1H, s), 2.93 (1H, s), 2.87-2.81 (2H, m), 2.38-2.32 (2H, m),

2.21-2.14 (2H, m), 2.14-2.06 (1H, m), 1.99-1.90 (1H, m), 1.82-1.71 (2H, m), 1.47-1.31

(8H, m), 0.94 (1.5H, 1), 0.93 (1.5H).

MS:ESI 585 (M+1)

25 Example 50



The title conpound was prepared by the nethod of exanple 39 using the
product of exanple 1, step (i). Reaction of this product (293ng) and
1- (et hy| sWOPEHYB51 4- di azepane gave the title conpouRfdl/GBUSHEI324s
a solid. 105 NVR (DMBO- d6) 5 8.02 (0.5H, d), 7.96 (0.5H, d), 7.61
(1H, d), 7.43 (1H, dd), 7.27- 7.21 (2H92m), 7.17-7.13 (2H m,
7.09-7.05 (1H, m), 6.51 (2H, brs), 4.63 (1H, s), 4.54 (1H t), 4.44
(1H, s), 4.42 (1H, t), 3.64 (1H, s), 3.62 (1H, s), 3.60 (3H s),

3. 43- 3. 40 Niathyl 2A(3-((3!- 2(4(akhinoé)but31-12ﬂ-18u®1m[4’54;;]qn)nohﬁ-.llﬂ);(rbbyl)-a)(,al-

., 2 co- SiopHpety i pliRp e S5 1 7 ve

172(2H m, 1.70-1.65 (1H, mNHL. 65-1.57 (1H, m), 1.46-1.38 (2H,
m, 0.94 (3H, t). MS:ESI 678 (Mkl) \Fxanple 69 10 Met hyl

2- (44(2-01-acetyl pi peridi n-4-§1) (jredhyd ) am no) - N- ( 3- (4- ami no- 2- but yl -
1H m dazol4, 5-cl qui nol i n-1-yWYRLepW ) acet am do) rret hyl ) phenyl) acetate

The title conpound was prep by it he rreth fogxanpl e 39 using the
product of exanple 1, step (i)T Reac |o thls product (329ng) and
1- acctyl - N- et hyl pi peri di ne-4- 15am t| tl e conmpound (63ng)

(1H, s), 4.53-4.49 (1H m, 446430( . 3.76-3.70 (1H in),
3.63 (1H, s), 3.62 (1H, s), 3.58 (3H, s), 3 48-3.33 (2H, m,3.27 (1H,
?%I. 5a03s ;'-41“1'[9,1#16 c§ﬂ1801?nd8v@as%r§ﬂareﬁ3bg‘dhé ﬂ}:thog opé{aglf?eo.’a%%lﬁg fm)mﬁ%f iR

1. 76- 1572 prodyct fpm step Gaand My(l@wplmndu@ g gn@ ttgetlt(eaqqmm)md @_603@@ agplid.
(2H, m, 0.93 (3H t). MS:ESI 656 (Ml)

as a gum NVR 5 (DMSO-d6) 8.00 (0.5 794(0 5H, d), 7.62-7.58
(1H, m, 7.43-7.38 (1H, m, 7.24-7.08 cﬁml@(ZH brs), 4.66
n)

'H NMR (DMSO-dg) & 8.01 (0.5H, d), 7.93 (0.5H, d), 7.60 (1H, dd), 7.43-7.38 (1H, m),
7.26-7.19 (2H, m}, 7.13-7.10 (2H, m), 7.00 (1H, brs), 6.45 (2H, brs), 4.68 (1H, s), 4.54-
4.50 (2H, m), 4.46 (1H, s), 4.41-4.37 (1H, m), 3.63 (1H, s), 3.59 (1H, s), 3.56 (1.5H, s),
10 3.55(1.5H,s), 3.52-3.43 (1H, m), 3.41-3.28 (1H, m), 3.11 (1H, s), 2.95 (1H, s), 2.85-2.80
(2H, m), 2.68-2.58 (1H, m), 2.51-2.47 (1H, m}), 2.16-2.12 (2H, m), 2.00-1.88 (2H, m),
1.79-1.68 (2H, m), 1.65-1.53 (2H, m), 1.48-1.33 (2H, m), 1.32-1.23 (2H, m), 0.95-0.90
(3H, m}.
MS:ESI 601 (M+1)
15
Example 51
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
methoxypiperidin-1-yDacetamido)methyl)phenyl)acetate

NH,
N
oa
N
KL o OMe
I
Ucone



106 Met hyl

2-(4-((N-(3-(4-am no- 2- (2-met hoxyet hyl ) - 1H-i m dazo[ 4, 5- c] qui nol i n- 1-
yl ) propyl) WO 200/%381y| pi per azi n- 1-yl) acet am do) net hyl i pPEFGBRGS 428
The title conpound was prepared by the nethod of exanple 29 step (Vi)
usi ng N- 5net hyl pi perazine (193ng) and98he product of exanple 29 step
(v) (207nmg). The title conpound was obtained as a white solid. 51 ngs
11-1 NW\R (DVMBO-d6) 5 8.03-7.91 (m 1H), 7.63-7.60 (in, 1H), 7.45-7.41
(m 1H), T7riR6HleZofpofmd w&lﬁepa&d@ thdmstho? b exahpbS3Husiife (00mg of e,

3 83 g :7,3 p%rraZlftZ E%r(?l sgqq)(ﬁ a§d ?gneghc@g %Hid%%%?gn%zthégﬂic%%pctuﬁﬁ52'1 3 39

IVULTI MODE+: 602 Exanple 71 Methyl
2-(4- ((N—(3 (4-am no- 2- (2- net hoxyet hyl ) - 1H i mi dazo[ 4, 5-c] qui nol i n- 1-

15yl ) pr opyHNR/H:( BNSORER) BROPEDISH, Ypi7wer(esHNd), 761 | 7a58at Hyindlo) 4887 By ()iphe

nyl)acetate The title conpound was prepared by the nmethod of exanple
29 step (vi) 7@6imP @Hy m), hEt-heR YA, hypﬁaoﬁéﬂé,zhrﬁm ¢2 Liapyd)ahd? (1 s),

bt i ned_ ok 5 Sl B, 208 A4GRTRL R 3 Ro T s 2eR UL OIS 7 (.om,

PCT/ GB2008},3ai8328HL Y, 3.52-3.36 (2H, m), 3.17 (1.5H, s), 3.16 (1.5H, s), 3.13 (1H, s), 3.12-3.00
(IH, m), 2.94 (1H, s), 2.86-2.81 (2H, m), 2.68-2.63 (1H, m), 2.53-2.49 (1H, m), 2.18-2.00
(2H, m), 1.98-1.88 (2H, m), 1.80-1.63 (4H, m), 1.44-1.25 (4H, m), 0.95-0.90 (3H, m).
10 MS:ESI 615 (M+1)
Example 52

Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c] quineolin-1-yl)propyl)-2-(4-
(dimethylearbamoyl)piperidin-1-yl)acetamido)methyl)phenyl)acetate

NH,
N
N 0
H\ o NMe,
AN
UCOZMe

The title compound was prepared by the method of example 39 using 300mg of the

15

product [rom step (i) and N,N-dimethylpiperidine-4-carboxamide 1o give the title
20 compound 265mg as a gun.

"H NMR (DMSO-dg) § 8.00 (0.5H, d), 7.93 (0.5H, d), 7.61-7.58 (1H, m), 7.43-7.38 (1H,

m), 7.27-7.19 (2H, m), 7.16-7.09 (2H, m), 7.00-6.99 (1H, m), 6.45 (2H, brs), 4.67 (1H, s),

4.54-4.50 (1H, m), 4.46 (1H, s), 4.41-4.37 (1H, m), 3.64 (1H, s), 3.58 (1H, s), 3.57 (1.5H,
25 s),3.55(1.5H, s), 3.50-3.47 (1H, m), 3.41-3.37 (1H, m), 3.33 (1H, 5), 3.14 (1H, s), 2.98



1H NWVR (DVMSO-d6) 8 8.02 - 7.94 (in, IF), 7.62 (d, 1H), (m 4H), 7.09
(d, 1H), 6.46 (s, 2H), 4.71 - 4.34 (In, 4H), 7.45 3.86 - 7.41 (m

1H), -3. 75WOR00sEE7917,. 29 3.65 - 7.14 - 3.62 (m 2H), 3IrGEHGBBIGELE

3H), 3.53 -3.38 (n, 2H), 3.38 -3.25 (m 8H), 3.21 -3.18 (m 3H, 3.17
- 3.09 (n, 3H, 2.43 - 2.17 (in, 8H), 2416 - 1.90 (m 2H) 5 ME:

MULTI MODE+: 646 Exanple 72 Met hyl

2-(3-((N-(3-(4-am no-2-(2-net hoxyet hyl )-1Hi m dazo [ 4, 5-c]

qui nol i n- 11.5H, s), 2.95 (1.5H, s}, 2.93 (1H, s), 2.86-2.74 (6H, m), 2.68-2.64 (1H, m), 2.07-1.84

401 oY1) -2t | BA ) Tk 08, AT GRITRS g yprenvpacet at e

MS:ESI 656 (M+1)

5 Example 53
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c] quinolin-1-yl)propyl)-2-

morpholinoacetamidoymethyl)phenyl)acetate

S US;

U\COZMe

10 Thetitle compound was prepared by the method of example 39 using 300mg of the

product from step (i) and morpholine to give the title compound 294mg as a solid.

'"H NMR (DMSO-dy) & 8.03 (0.5H, d), 7.95 (0.5H, d), 7.63-7.59 (1H, m), 7.42 (1H, dd),
7.30-7.20 (2H, m), 7.15-7.08 (2H, m), 7.04-7.01 (1H, m), 6.46 (2H, d), 4.68 (1H, s), 4.55
15 (1H,t),4.47 (1H, s), 4.41 (1H, 1), 3.64 (1H, s}, 3.60 (1H, s), 3.58 (1.5H, s), 3.57 (1.5H, s),
3.51-3.39 (6H, m), 3.17 (1H, s}, 2.98 (1H, s5), 2.88-2.82 (2H, m), 2.41-2.37 (2H, m), 2.25-
2.20 (2H, m), 2.15-2.06 (1H, m), 2.00-1.91 (1H, m), 1.82-1.72 (2H, m), 1.47-1.37 (2H, m),
0.94 (1.5H, t), 0.93 (1.5H, t}
MS:ESI 587 (M+1)
20
Example 54
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c] quinolin-1-yl)propyl)-2-
((28,6R)-2,6-dimethylmorpholino)acetamido)methyl)phenyl)acetate



The title conmpound was prepared by the method of exanple 29 step (vi)
usi ng Nmet hyl pi perazine (125ng) and the product of exanple 31 step
(i) (1151 ngp.20T 51t | e conpound was obtai ned as a gum PRBGRY®S/IHBANVR
(DMSO-d6) 5 8.03-7.92 (n, 1H), 7.63-7.61 (n, 1H), 7.45-7.41 (n, 1H),
7.27- 7.23 (m 1H), 7.21-7.12 (m 1H),93.03 (m 1H), 6.45 (brs, 2H),
4.68-4.48 (n, 4H), 3.83- 3.77 (m 2H), 3.64-3.60 (m 2H), 3.59-3.57
(m 3H), 3.56-3.39 (m 2H), 331327(m5|—|) 3.16-3.00 (m 4H),

2.42-1.94 (m 11H. Ms: MILTI MORE+: 602 Exanple 73 Met hyl
2-(3-((N-(344-am no- 2-( 2- rrethox et I) i m dazo[ 4, 5- el qui nol i n-1 Apr
opyl ) -2-(4-(2-met hoxyet hyl ) pi ra| | ypacet am do) net hyl ) phenyl ) acet
ate 108

O

K(;j/\cozme

The title compound was prepared by the method of example 39 using 206mg of the
product from step (i) and cis-2,6-dimethylmorpholine to give the title compound 232mg as

a solid.

"HNMR (CDCl; ) 8 7.86-7.84 (2H, m), 7.55-7.51 (1H, m), 7.35-7.31 (1H, m), 7.25-7.21
(1H, m), 7.14-7.12 (1H, m), 7.03-6.99 (2H, m), 5.73 (1.5H, brs), 5.56 (0.5H, brs}, 4.63
(1.5H, 5), 4.57 (0.5H, s), 4.42 (2H, 1), 3.68-3.64 (5H, m), 3.58-3.49 (4H, m), 3.22 (1.5H, s),
292 (0.5H, s), 2.86-2.75 (4H, m), 2.24-2.05 (2H, m), 1.89-1.81 (4H, m), 1.51-1.45 (2H,

10 m), 1.12-1.10 (6H, m}), 0.99 (34, t).
MS:ESI 615 (M+1)

Example 55
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c|quinolin-1-yl)propyl)-2-(4-
15  methylpiperazin-1-yl)acetamido)methyl)phenyl)acetate

NH,
N% I N\>_/—/
N
o N7
H\NJK,N\)
U\cone

The title compound was prepared by the method of example 39 using 300mg of the

20 product from step (i) and 1-methylpiperazine to give the title compound 320mg as a guni.



= The title conmpound was prepared by the nmethod of exanple 29 step (vi)
using 1-(2- met hoxyet hyl) pi perazine (180ng) and the product of
exanpl e 31wsxwps/(3591(115ng). The title conpound was obteiTIeH28805328
gum 34 ngs 5 1H NWVR (DMSO-d6) 5 8.02-7.92 (m 1H), 7.62-7.60 (m
1H), 7.45-7.41 (m 1H), 7.27- 7.21 (m o&H), 7.15-7.11 (m 1H), 7.03
(m 1H), 6.45 (brs, 2H), 4.70-4.41 (m 4H), 3.83- 3.77 (m 2H),
3.64-3.59 (m 5H), 3.56-3.39 (m 2H), 3.31-3.98 (m 9H), 2.41-1.92
(m 10H). 10 Ms: MULTI MODE+: 646 Exanple 74 Methyl
2- (44(N-(3-(4-am no-2-butyl-1Hi m dazof 4, 5- ajl ui nol i n-1-yl ) propyO- 2-
(di mot hyl 2 'W&é@@@hi)@d) Ly phn P, w3t 34 . bk rouT Fo ks

gdsgl 3?: E)n of odu § %m ex?:\(zpf?éoég( %t ’ggl’n’nﬁ%%Wﬁéﬁ%éo

suspensi orB. ﬂ@@Hsb) Bﬁé(ﬂzlﬁ ab, 3R5NAHL §), 284 (AHe), 2G7\ETHR (6Wam) £/ 2pGHExd.20-

days. The TOuH EATE 1T B0 C g oot SR ca ot 1t and a

XRPD was rvpe:Ex0800 (Mi-ng that Pol ynmorph A was forned. 20 Exanple 75
Met hyl

2-(4-0ON-(3-(4-am no-2-butyl -1H i m dazo[ 4, 5-c] qui nol i n-1-yl ) propyl) - 2-
(di met hyl 'ar,)@)l@g t am do) net hyl ) phenyl )acetat, nonosaccharin salt
Sacchari naf%QS f in MeOH (1nm) was added to a solution of the
product f rdethek 23 1(@&-353-Amid0-2-g) tyl- hH Ned4z0 Ms3-} | qainblist -y redppl)-2¢ @-(2-or

| hr and t nt.. L enpyv The re esi.due s dissolved in
THE (100 BGEOMERRD P Gl R el iU ph ety

2008/ 135791PCT/ GB2008/ 050328 109 9 days. The solid was filtered off
using a centrifuge, dried and q\”_?(RPD was run (see Figure

¢ ,?_/_/ IS
LD
UCOZMe

The title compound was prepared by the method of example 39 using 300mg of the

15 product from step (i) and 1-piperazineethanol to give the title compound 337mg as a solid.

'H NMR (CDCl;3) & 7.86 (1H, m), 7.54 (1H, m), 7.37 (1H, m), 7.24 (2H, m), 7.13 (1H,

m), 7.08-6.99 (2H, m), 5.81 (2H, brs), 4.66 (2H, s), 4.45 (2H, t}, 3.67 (3H, s), 3.58 (2H, s5),

3.52 (2H, 1), 3.48 (1H, brs), 3.26 (2H, s), 2.85 (2H, t), 2.67-2.03 (14H, m), 1.88-1.81 (2H,
20 m), 1.52-1.45 (2H, m), 1.00 (3H, t).

MS:ESI 630 (M+1)

Example 57
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c] quinolin-1-yI)propyl)-2-(4-(2-
25  methoxyethyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate



1A). The sane pol ynorph was al so formed when slurried in water, MCN
and MeOH. DSC 167C 2C. 5 Exanple 76 Methyl
2- (4- ON- ( 3WOAEM3ABI 2- but yl - 1H-i ni dazo[ 4, 5- c] qui nol i n- IEGHGBHEHYY252-
(di met hyl am no) acet am do) net hybphenyl ) acetate, di saccharin salt
Saccharin (106ng ) in MeOH (1nlL) was aélded to a solution of the
product of exanple 3 (160 ng) in nethanol (1ni). The resulting
resi due was dissolved in THF (2nm.) and 10 stirred for 9 days. The
solid was filtered off using aNUﬁntrlfug dried and a XRPD was run
(see Figure 2A). The sane pol, r Iso formed when slurried in
di oxane, 1:1 EtOAc:ether, Ml 1: OAc: MeCN %Wfie 1:1 THF: MeCN
DSC. 200C 2C. 15 Exanple 7 v
2- (44(N-(3-(4-am no-2-buty1| mhﬁzor 4, ro]\ noI in-1-yl)propyl)-2-
(di met hyl am no) acet am do) net Ayl ) phenyl )jpce \PE

1- hydr oxy- 2-naphthoic acid salt 1-h pht h0| c acid (138 ny,)
in MeOH (5nL) was added to the produc om 20 exanple 3 (200 ng ) in
MeOH (10 nlL) and the solution was sti rr or C2fMat rt. The sol vents
wer e evaporated, EtOAc (6 nL)was added ®|pg’' the m xture was stirred
for 40h at rt. The solid was filtered and dried and a XRPD was run
(see Figure 3A). The sane pol ynorph (A) was al so forned when slurried
in MeOH ar‘iﬁleﬁtl@Idomﬁomﬂamdarcfmi'eydﬂf@rméﬁméﬁ))d h&ﬁ@(af}@[d@dlsmgtjﬂmﬁllgwﬂﬂeng in

acet one, ter a a e Fi ure 3C). 25 DSC (Pol ynor ph

A): Under 3)6%%? S 3#5&?3%6 zfﬂi%vetﬁ Bf@e(fa rgé\'étt5le “%@nmé’é‘ﬁ‘i/

phase € mpktguat 153C 2C (onset). DSC (Pol ynorph B): Melt onset 152C

2C 110 Exanpl e 78 Met hyl

2- (44(N-0- 44 am no- 2- butyl - 1Hi m dazol[ 4, 5- c] qui nol i n- 1- ybpropyl) - 2-

(di et hyl ar NoIR (PGl 8 @)l Hyin), phieiny H) mg.et 3 @ H, ai)be2@hle sl T.0h{(1d,

‘Sf'oguiﬁ' Lo '?ﬁg%f‘%f@hom')% GFb b A oM BSR4 bR e
3.56-3.46 (4H, m), 3.32 (3H, s), 3.25 (2H, 5), 2.84 (2H, 1), 2.59-2.20 (10H, m), 2.12-2.05

10  (2H, m), 1.87-1.80 (2H, m), 1.52-1.45 (2H, m), 1.00 (3H, t).
MS:ESI 644 (M+1)

Example 58
Methyl 2-(3-((2-(4-acetylpiperazin-1-yl)-N-(3-(4-amino-2-butyl-1H-imidazo[4,5-
15 ¢|quinolin-1-yl)propyl)acetamido)methyl}phenyl)acetate

dxTally
Lo
K@ACOQME

The title compound was prepared by the method of example 39 using 300mg of the
product from step (1} and 1-acetylpiperazine to give the title compound 333mg as a solid.
20



5 (200 ng) in MeCN (10 nlL). The sol vent was evaporated and Et OAc (12
m.) was added and the resulting solution was stirred for 5 days at
room t enpewW&209881357Phe solid was filtered dried and a XRRIX/GB203/0H328
(see Figure 4A). Exanple 79 10 Met hyl

2- (44(N-(3-(4-am no-2-butyl -1H i m dazobg, 5- c] qui nol i n-1-ybpropyl) - 2-
(di met hyl am no) acet am do) net hyl ) phenyfl acetate, mandelic acid salt
Mandelic acid (56ng) was added to the product fromexanple 3 (200

rug,) in M&CNMfs(anbt)zh )EWesss(@vamw mHeMﬁpmsa(q@pn@nﬂzm@l hgwmm
gumwas slurried in |et%/ et her for he solid | t ered,

dried and ™) XRPH-Wal@Hs o %?e@fﬁ;bﬁhﬂéﬁﬂﬁ S)1$4E)QH Lyas3-47 @Hs@)b3§©i3@7 2C

Exanple 8 | ]
2 (44N (SOTATEN T8 B398 CHR BSTEH 0 B3R S Th 208 T o) 55
(di met hyl d@tnm).dcehas @), ﬂ!le)t hQOIﬁﬁehybacet ate, fumaric acid sal t 20

Fumari ¢ aqi.d. issolved in MeOH (10nL) was added to the
produc? oﬁwgéﬁg?%@+ﬂn MeOH (I OnlL)and stirred for 20 ruins. The

sol vent was renoved and the resulting gumwas stirred in a m xture of
Et OAc (5mL) and THF (5nL) for 10 days, then filtered and a XRPD was
run (see BHgiedh). DSC: Melt onset 175C 2C 25 Exanple 81 Met hyl

2- (4- ON- ( Ivabeh fiﬂ[ﬁﬁ\ﬁ@b@la\fﬁmw Blﬁ}:ﬁﬁi@[ﬂfdﬁogt}ﬂbﬂ'qﬂﬁllohﬂ-llyl)ef[hggﬁ?o]()l 2-

(di net hyl am no) acet am dobnet hyl ) phenyl ) acet di met h ni c
acid salt (Wthi&wéfosml)mlcmaémabb’ﬂa((eml‘c@n)wmmnaﬂd@@teo t he product
fromgq garrple 3 (0.2 g) in 30acetonitrile (10 nL). The m xture was
stirred for 3 hours, the solid filtered, dried and a XRPD was run to

gi ve polynorph A (see Figure 7A}H, Slurrln this solid in Et0Ac (10
m.) for 2 days at rt gave pol e Figure 7C). WD
2008/ 135791PCT/ GB2008/ 050328 11]D ol ynor ph A) Melt onset 218C

2C. Biol ogi cal Assay
r\N

]\©/\002Me

The title compound was prepared by the method of example 39 using 297mg of the
product from step (i) and 1-methanesulfonyl-piperazine to give the title compound 286mg
as a solid.
15
"H NMR (DMSO-dg) & 8.03 (0.5H, d), 7.96 (0.5H, d), 7.61 (IH, d), 7.43 (1H, dd), 7.30-
7.21 (2H, m), 7.15-7.06 (2H, m), 7.04-7.02 (1H, m), 6.51 (1H, brs), 6.48 (1H, brs), 4.66
(1H, 5), 4.55 (1H, t), 4.47 (1H, s), 4.43 (1H, 1), 3.66 (1H, s5), 3.61 (1H, 5), 3.58 (1.5H, s),
3.57 (1.5H, s}, 3.50-3.42 (2H, m), 3.31 (2H, s), 3.25 (1H, s), 3.04 (1H, s), 2.98-2.90 (4H,
20 m), 2.89-2.82 (2H, m), 2.78 (1.5H, s}, 2.77 (1.5H, s), 2.36-2.30 (2H, m), 2.12-2.05 (1H,
m}), 2.02-1.94 (1H, m), 1.82-1.73 (2H, m), 1.46-1.38 (2H, m), 0.96-0.91 (3H, m).
MS:ESI 664 (M+1)

Example 60
25 Methyl 2-(3-(N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl}propyl)-2-
(azepan-1-yl)acetamido)methyl}phenyl)acetate



Human TLR7 assay 5 The npbst common variant sequence of human TLRY
(represented by the EMBL sequence AF240467) was cloned into the
manmal i an W& 20088518 ssi on vect or pUNO and transfected iFEUGB2OPMHIDDS
cell line already stably expressing the pN Fty2-SEAP reporter

pl asm d; integration of the reporter geme was nai ntai ned by sel ection
with the antibiotic zeocin. Transfectants with stable TLR7 expression
were selected using the antibiotic blasticidin 10ln this reporter
cell-line, expression of secreted al kaline phosphatase (SEAP) is
controlled by an NFkB/ ELAM 1 cogposite pronoter conprising five NFIcB
sites conbined with the proximl ELAM 1 pyonmoter. TLR signaling |eads
to the translocation of NFIcB g -2 ation of the pronoter results
R7-Speci fic activation was assessed
by determ ning the |evel of prNoduced fol | owi ng overnight 15

i ncubation of the cells at 3 ith heos da d conpound in the
presence of 0.1% (v/v) dinethylsulfo |d Concentration
dependent induction of SEAP producti orN ounds was expressed as
t he concentration of compound which pr -o f of t he maxi mal

| evel of SEAP induction for that corrpou E ® Exanpl e no pECso
Exanple no. pECso 1 6.5 2 6.4 3 7.1 4

The title compound was prepared by the method of example 39 using 201mg of the

product from step (i) and homopiperidine to give the title compound 221mg as a gum.

'H NMR (CDCls ) 8 7.87 (0.5H, d), 7.84 (1.5H , d), 7.54-7.50 (1H, m), 7.32-7.30 (1H, m),

7.22 (1H, d), 7.14-7.12 (1H, m), 7.03-7.01 (2H, m), 5.59 (1.5H, brs), 5.50 (0.5H, brs), 4.73

(1.5H, 5), 4.57 (0.5H, s), 4.43 (2H, 1), 3.67 (3H, 5), 3.57 (2H, s), 3.52 (21, t), 3.38 (1.5H,

5), 3.23 (0.5H, s), 2.87-2.78 (2H, m), 2.71 (3H, 1), 2.57 (1H, 1), 2.25-2.04 (2H, m), 1.85-
10 1.81 (2H, m), 1.68-1.53 (8H, m), 1.51-1.45 (2H, m), 0.99 (3H, 1).

MS:ESI 599 (M+1)

Example 61
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-¢]quinolin-1-yl)propyl)-2-(1,4-
15  oxazepan-4-yl)acetamido)methyl)phenyl)acetate

NH,
U\COZMe

The title compound was prepared by the method of example 39 using 257mg of the

product from step (i) and homomorphorine to give the title compound 276mg as a solid.
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'H NMR (CDCl3 )  8.02 (1/2H, d), 7.96 (1/2H, d), 7.63-7.60 (1H, m), 7.45-7.40 (1H, m),
7.30-7.21 (2H, m), 7.16-7.01 (3H, m), 6.46 (2H, brs), 4.68 (1H, 5), 4.57-4.51 (1H, m), 4.48
(1H, s), 4.44-4.39 (1H, m), 3.68-3.29 (7H, m), 3.58 (3/2H, 5), 3.57 (3/2H, s), 3.16 (1H, 5),
2.89-2.81 (2H, m), 2.78-2.65 (SH, m), 2.17-2.08 (1, m), 2.01-1.92 (1H, m), 1.81-1.61
(5H, m), 1.48-1.37 (2H, m), 0.94 (3/2H, 1), 0.94 (3/2H, 1).

MS:ESI 601 (M+1)

Example 62
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo|4,5-c[quinolin-1-yl)propyl)-2-(4-
methyl-1,4-diazepan-1-yl)acetamido)ymethyl)phenyl)acetate

NH,
N

The title compound was prepared by the method of example 39 using 200mg of the
product from step (i) and N-methylhomopiperazine to give the title compound 200mg as a

gum.

' HNMR (CDCl; ) § 7.86-7.82 (2H, m), 7.53-7.49 (1H, m), 7.33-7.31 (1H, m), 7.25-7.21
(1H, m), 7.14-7.12 (1H, m), 7.02-6.99 (2H, m), 5.46 (2H, brs), 4.65 (1.5H, s), 4.56 (0.5H,
s), 4.43 (2H, t), 3.67 (3H, s), 3.57-3.49 (4H, m), 3.41 (1.5H, s), 3.16 (0.5H, 5), 2.87-2.80
(5H, m), 2.66-2.56 (5H, m), 2.35 (2.25H, s}, 2.34 (0.75H, s), 2.22-2.04 (4H, m)}, 1.85-1.81
(4H, m), 0.99 (3H, t),

MS:ESI 614 (M+1)

Example 63
Methyl 2-(3-((2-(4-acetyl-1,4-diazepan-1-yl)-N-(3-(4-amino-2-butyl-1H-imidazo[4,5-
c¢]quinolin-1-yl)propyl)acetamido)methyl)phenyl)acetate



15 6.4 16 6.9 17 6.8 18 7.2 19 6.6 20 6.6 WO
2008/ 135791PCT/ GB2008/ 050328 112 Exanpl e no pEC50 Exanpl e no. pECso
WO 2008/135791 PCT/GB2008/050328
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N Ny_
O

N

UCOZMe

The title compound was prepared by the method of example 39 using 270mg of the
product from step (i) and N-acetylhomopiperazine to give the title compound 290mg as a

solid.

' HNMR (CDCl3) § 7.82-7.86 (2H, m), 7.52 (1H, m), 7.15-7.32 (4H, m}), 6.81- 7.00 (1H,
m), 5.59 (2H, brs), 4.60 (2H, d), 4.43 (2H, t,), 3.40-3.69 (13H, m), 2.73-2.86 (5H, m), 1.81-
2.07 (12H, m), 1.46-1.52 (2ZH, m), 1.25 (2H, m), 0.98-1.01 (3H, m).
MS:ESI 642 (M+1})

10
Example 64
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo|4,5-c]quinolin-1-yl)propyl)-2-(4-
(ethylcarbamoyl)-1,4-diazepan-1-yl)acetamido)methyl)phenyl)acetate

Nl‘”; v
N N}_ﬁ
L

15
The title compound was prepared by the method of example 39 using 300mg of the

product from step (i) and N-ethyl-1,4-diazepane-1-carboxamide to give the title compound

146mg as a solid.
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'H NMR (CDCl3) 8 7.83-7.86 (2H, m), 7.52 (1H, t), 6.97-7.33 (5H, m), 5.59 (2H, brs),
4.55 (2H, s), 4.40-4.45 (2H, m), 3.68 (3H, d), 3.55-3.59 (SH, m), 3.38 (4H, m), 3.22-3.25
(2H, m), 2.73-2.78 (3H, m), 1.81-2.05 (9H, m), 1.47-1.49 (2H, m), 1.26-1.28 (2H, m), 1.10
(3H, 1), 0.99 (3H, 1).

MS:ESI 671 (M+1)

Example 65
Methy] 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo|4,5-c]quinolin-1-yl)propyl)-2-(4-
(methylsulfonyl)-1,4-diazepan-1-yl)acetamido)methyl)phenyl)acetate

NH,
= N
N I 2 5 9
sd—
KL o (N
N N\/>

The title compound was prepared by the method of example 39 using 301mg of the
product from step (i) and 1-(methylsulfonyl)-1,4-diazepane to give the title compound

239mg as a solid.

"H NMR (DMSO-ds) 5 8.02 (0.5H, d), 7.98 (0.5H, d), 7.61 (1H, d), 7.45-7.40 (1H, m),
7.29-7.20 (2H, m), 7.15-7.06 (2H, m), 7.04-7.01 (1H, m), 6.48 (1H, brs), 6.46 (1H, brs),
4,64 (1H, s), 4.53 (1H, 1), 4.47 (1H, ), 4.44 (11, 1), 3.65 (1H, 5), 3.61 (1H, 5), 3.58 (1.5H,
8), 3.57 (1.5H, s), 3.43-3.40 (3H, m), 3.30 (1H, 5), 3.27-3.21 (3K, m), 3.17 (14, £), 3.12-
3.08 (1H, m), 2.88-2.84 (2H, m), 2.83 (1.5H, s), 2.82 (1.5H, 5), 2.75-2.66 (2H, m), 2.60-
2.51 (1H, m), 2.12-2.06 (1H, m), 2.00-1.94 (1H, m), 1.78-1.72 (2H, m), 1.70-1.65 (1H, m),
1.65-1.57 (1H, m), 1.46-1.38 (2H, m), 0.96-0.91 (3H, m).

MS:ESI 678 (M+1)
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Example 66
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-¢|quinolin-1-y)propyl)-2-(4-(2-
methoxyethyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate

% H| :>—/_/ -
LA

K(D\/COZMQ

The title compound was prepared by the method of example 39 using the product of
example 1, step (1). Reaction of this product (204mg) and 1-(2-methoxyethyl)piperazine
gave the title compound (223mg) as a gum.

'"H NMR (DMSO-ds) & 8.00 (0.5H, d, 7.93 (0.5H, d), 7.61-7.59 (1H, m), 7.41 (1H, t), 7.30-
7.14 (4H, m), 7.06 (1H, d), 6.45 (2H, brs), 4.66 (1H, s), 4.53 (1H, t), 4.44 (1H, s), 4.40
(1H, t), 3.63 (1H, s), 3.62 (1H, s}, 3.59 (3H, s), 3.48-3.37 (2H, m), 3.36-3.31 (4H, m), 3.19
(1.5H, s), 3.17 (1.5H, 5), 3.13 (1H, 5), 2.97 (1H, s), 2.87-2.81 (2H, m), 2.38-2.29 (4H, m),
2.27-2.19 (4H, m), 2.15-2.08 (1H, m), 1.98-1.90 (1H, m), 1.80-1.70 (2H, m), 1.46-1.37
(2H, m), 0.95-0.91 (3H, m)

MS:ESI 644 (M+1)

Example 67
Methyl 2-(4-((2-(4-acetyl-1,4-diazepan-1-y1)-N-(3-(4-amino-2-butyl-1H-imidazo[4,5-
c]quinolin-1-yl)propyDacetamidoymethyl)phenyl)acetate
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The title compound was prepared by the method of example 39 using the product of
example 1, step (i). Reaction of this product (290mg} and N-acetylhomopiperazine gave
the title compound (220mg) as a solid.

5
"H NMR (CDCl; ) 5 7.83-7.86 (2H, m), 7.52 (1H, 1), 7.18-7.33 (3H, m), 7.02- 7.08 (2H,
m), 5.69 (2H, brs), 4.59 (2H, d), 3.70 (3H, s), 3.40-3.64 (9H, m), 2.73-2.87 (5H, m), 2.05-
2.09 (5H, m), 1.80-1.87 (11H, m), 1.46-1.52 (2H, m), 1.26 (2H, m), 0.99 (3H, ©)
MS:ESI 642 (M+1)
10
Example 68
Methyl 2-(4-((N~(3-(4-amino-2-butyl-1H-imidazo|4,5-c]quinolin-1-yl)propyl)-2-(4-
(methylsulfonyl)-1,4-diazepan-1-yl)acetamido)methyl)phenyl)acetate
NH,
S\l
N Osg_
WA
JAJ
s U,Cone

The title compound was prepared by the method of example 39 using the product of
example 1, step (i). Reaction of this product (293mg) and 1-(methylsulfonyl)-1,4-

diazepane gave the title compound (291mg) as a solid.
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'"H NMR (DMSO-dg) 6 8.02 (0.5H, d), 7.96 (0.5H, d), 7.61 (1H, d), 7.43 (1H, dd), 7.27-
7.21 (2H, m), 7.17-7.13 (2H, m), 7.09-7.05 (1H, m), 6.51 (2H, brs), 4.63 (1H, 5), 4.54 (1H,
t), 4.4 (1H, s), 4.42 (1H, 1), 3.64 (1H, 5), 3.62 (1H, s), 3.60 (31, 5), 3.43-3.40 (3H, m),
332 (1H, s), 3.27-3.21 3H, m), 3.17 (1H, 1), 3.12-3.08 (1H, m), 2.90-2.83 (2H, m), 2.83
(3H, s), 2.75-2.66 (2H, m), 2.60-2.51 (1H, m), 2.12-2.05 (1H, m), 2.00-1.95 (1H, m), 1.78-
1,72 (2H, m), 1.70-1.65 (1H, m), 1.65-1.57 (14, m), 1.46-1.38 (2H, m), 0.94 (3K, 1).
MS:ESI 678 (M+1)

Example 69
Methyl 2-(4-((2-((1-acetylpiperidin-4-yl)(methyl)amino)-N-(3-(4-amino-2-butyl-1H-
imidazo[4,5-c]quinolin-1-yl}propyl)acetamido)methyl)phenyl)acetate

@é N
LA

K@\,Cone

The title compound was prepared by the method of example 39 using the product of
example 1, step (i). Reaction of this product (329mg) and 1-acetyl-N-mcthylpiperidine-4-

amine gave the title compound (63mg) as a gum.

"H NMR & (DMSO-dg) 8.00 (0.5H, d), 7.94 (0.5H, d), 7.62-7.58 (1H, m), 7.43-7.38 (1H,
my), 7.24-7.08 (5H, m), 6.49 (2H, brs), 4.66 (1H, s), 4.53-4.49 (1H, m), 4.46-4,30 (3H, m),
3.76-3.70 (1H, m), 3.63 (1H, s), 3.62 (1H, s), 3.58 (3H, s), 3.48-3.33 (2H, m),3.27 (1H, s),
3.14 (1H, s), 2.86-2.81 (3H, m), 2.65-2.30 (2H, m), 2.18 (1.5H, s), 2.17-2.08 (1H, m), 2.00
(1.5H, s), 1.99-1.91 (4H, m}, 1.76-1.72 (2H, m), 1.68-1.54 (1H, m), 1.52-1.38 (3H, m),
1.30-1.02 (2H, m), 0.93 (3H, t).

MS:ESI 656 (M+1)

Example 70
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Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yDpropyl)-2-(4-methylpiperazin-1-yl)acetamido)methyljphenyl)acetate
NH,

NP N >_/—o/
U3 B
(5
o
The title compound was prepared by the method of example 29 step (vi) using N-

5  methylpiperazine (193mg) and the product of example 29 step (v) (207mg). The title

compound was obtained as a white solid. 51 mgs

TH NMR (DMSO-d6) & 8.03-7.91 (m, 1H), 7.63-7.60 (m, 1H), 7.45-7.41 (m, 1H), 7.26-
7.07 (m, 5H), 6.45 (brs, 2H), 4.68-4.46 (m, 4H), 3.83-3.78 (m, 2H), 3.64-3.63 (m, 2H),

10 3.60 (s, 3H), 3.51-3.39 (m, 2H), 3.31-3.27 (m, 5H), 3.15-3.01 (m, 4H), 2.42-1.92 (m, 11H).
MS: MULTIMODE=: 602

Example 71
Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-¢|quinolin-1-
15 yDpropyl)-2-(4-(2-methoxyethyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate
Nl—l2

>_/— Oae
\ ()
c;p)
0
The title compound was prepared by the method of example 29 step (vi) using 1-(2-
methoxycthyl)piperazine (241mg) and the product of examplc 29 step (v) (180mg). The

title compound was obtained as a colourless solid. 14 mgs

20



6.3 69 6.4 706.4716.7726.373 6.3 113 Effect of the conpound

of Exanple_3 on antigen-induced pul monary inflammtion in a rat
ast hma mod®0 20e¢{1387er e sensitised and chal | enged to pr BELGB2MBNWS C

airway inflanmmation in a simlar manner to that described by
Underwood et al (British Journal of Phdf#acol ogy 2002; 137: 5
263- 275, 2002). Male Brown Norway rats were sensitized subcutaneously
w th oval b]um' n (OVA) and al um num hydr oxi de on day 0, and chal | enged
wi t h aer osdl NVERI(IIMAOsdS) 68i02n % @ayH), 7.6héd,denpndhd7 of (X anpl7e293 meis

adm ni stergd | i,ntrat e 24 hours before and 24 hours after
t he OVA- ch@}’l @wgzﬁ%@ l%ﬁoé%gala\&ﬁgﬁ%ﬂr' ‘f-%%e@)aéigé -CBAL(M, 3hs3.65-3.62
col I ect ed %8 11008 $1aBisgN(ni en Qs chag Eﬁ’f.gzﬁ)’ 3BRen 8O, nsmph.b?s 388¢, T2

cyt oki nes IL-5 and IL-13) in the were neasured to eval uateé

10
ef ficacy oflk _%ﬂ-é7céﬁﬁéﬁiné}ﬁfz-§<a2rﬂ)7 n38HXRel 6r-dsf (ns BBt ai ned are shown
in the sf ol li@ime THRRISE+: 646

Example 72
Methyl 2-(3-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo{4,5-c]quinolin-1-
ylpropyl)-2-(4-methylpiperazin-1-yhacetamido)methyl)phenyl)acetate

NH,

/
NF SN, 0 ,
> o
\3@\)
N
10 o)

The title compound was prepared by the method of example 29 step (vi) using N-
methylpiperazine (125mg) and the product of example 31 step (i) (115mg). The title

compound was obtained as a gum. 26 mgs

1

15 HNMR (DMSO-d6} 6 8.03-7.92 (m, 1H), 7.63-7.61 (m, 1H), 7.45-7.41 (m, 1H), 7.27-
7.23 (m, 1H), 7.21-7.12 (m, 1H), 7.03 (m, 1H), 6.45 (brs, 2H), 4.68-4.48 (m, 4H), 3.83-
3.77 (m, 2H), 3.64-3.60 (m, 2H), 3.59-3.57 (m, 3H), 3.56-3.39 (m, 2H), 3.31-3.27 (m, 5H),
3.16-3.00 (m, 4H), 2.42-1.94 (m, 11H).
MS: MULTIMODE+: 602

20

Example 73
Methyl 2-(3-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c|quinolin-1-
y])propy])—Z-(4-(2-methoxyethyl)piperazin-l-yl)acetamido)methy])phenyl)acetate
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The title compound was prepared by the method of example 29 step (vi) using 1-(2-
methoxyethyl)piperazine (180mg) and the product of example 31 step (i) (115mg). The

title compound was obtained as a gum. 34 mgs

TH NMR (DMS0-d6) 5 8.02-7.92 (m, 1H), 7.62-7.60 (m, 1H), 7.45-7.41 (m, 1H), 7.27-

7.21 (m, 1H), 7.15-7.11 (m, 1H), 7.03 (m, 1H), 6.45 (brs, 2H), 4.70-4.41 (m, 4H), 3.83-
3.77 (m, 2H), 3.64-3.59 (m, SH), 3.56-3.39 (m, 2H), 3.31-3.98 (m, 9H), 2.41-1.92 (m,
10H).

MS: MULTIMODE+: 646

Example 74

Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yHpropyl)-2-
(dimethylamino)acetamido)methyl)phenyl})acetate, dimethane sulfonic acid salt
Methane sulfonic acid (0.048 mL, 0.73 mmol) was added to a solution of the product from
example 3 (0.2 g) in MeCN (10 ml.). The suspension was stirred for 3 hours and the
solvent was evaporated. The resulting solid was suspended in MeCN (2mL) and stirred for
7 days. The mixture was filtered using a centrifuge, dried at rt and a XRPD was run

confirming that Polymorph A was formed.

Example 75

Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetat, monosaccharin salt

Saccharin ( 53mg ) in MeOH (1mL) was added io a solution of the product {rom example
3 (160 mg) in McOH (1mL) and stirred at rt for 1hr and the solvent removed. The
resulting residue was dissolved in THF (1mL) and MeCN (1mL) was added and stirred for
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9 days. The solid was [iltered off using a centriluge, dried and a XRPD was run (see Figure
1A). The same polyniorph was also formed when slurried in water, MeCN and MeOH.
DSC: 167°C £ 2°C.

Example 76

Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl}propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate, disaccharin salt

Saccharin (106mg ) in MeOH (ImL) was added to a solution of the product of example 3
(160 mg) in methanol (ImL). The resulting residue was dissolved in THF (2mL) and

stirred for 9 days. The solid was filtered off using a centrifuge, dried and a XRPD was run

- (see Figure 2A). The same polymorph was also formed when slurried in dioxane, 1:1

EtOAc:ether, MeCN, 1:1 EtOAc: MeCN and 1:1 THF: MeCN.
DSC: 200°C + 2°C,

Example 77

Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c|quinolin-1-yD)propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate, di 1-hydroxy-2-naphthoic acid salt
I-hydroxy-2-naphthoic acid (138 mg,) in MeOH (5mL) was added to the product from
example 3 (200 mg } in MeOH (10 mL) and the solution was stirred for 2h at rt. The
solvents were evaporated, EtOAc (6 mL)was added and the mixture was stirred for 40h at
1t. The solid was filtered and dried and a XRPD was run (see Figure 3A). The same
polymorph (A) was also formed when slurried in MeOH and EtOH. A second polymorph
(B) was formed with slurring in acetone, DCM, water and isohexane (see Figure 3C).
DSC (Polymorph A): Undergoes a phase transition at 120°C + 5°C (onset). The resulting
phase C melts at 153°C = 2°C (onset).

DSC (Polymorph B): Melt onsct 152°C + 2°C
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Example 79 :
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo|4,5-c]quinolin-1-yl)propyl)-2-
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(dimethylamino)acetamido)methyl)phenyl)acetate, mandelic acid salt

Mandelic acid (56mg) was added to the product from example 3 (200 mg,) in MeCN (5
mL). The solvent was evaporated and the resulting gum was slurried in diethyl ether for 4
days. The solid was filtered, dried and a XRPD was run (see Figure 5A).

DSC: Melt onset 104°C £ 2°C

Example 80

Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c}quinolin-1-yl)propyl)-2-
(dimethylamino)acetamido)}methyl)phenyl)acetate, fumaric acid salt

Fumaric acid (85 mg) dissolved in MecOH (10mL) was added to the product of example 3
in MeOH (10mL)and stirred for 20 mins. The solvent was removed and the resulting gum
was stirred in a mixtore of EtOAc (SmL) and THF (5SmL) for 10 days, then filtered and a
XRPD was run (see Figure 6A).

DSC: Meit onset 175°C £2°C

Example 81

Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]| quinolin-1-yl}propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate, dimethane sulfonic acid salt
Methane sulfonic acid (0.024 mL) was added to the product from example 3 (0.2 g) in
acetonitrile (10 mL). The mixture was stirred for 3 hours, the solid filtered, dried and a
XRPD was run to give polymorph A (see Figure 7A). Slurring this solid in EtOAc (10 mL)
for 2 days at rt gave polymorph B (see Figure 7C).
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by an NFKB/ELAM-1 composite promoter comprising five NFkB sites combined with the
proximal ELAM-1 promoter. TLR signaling leads to the translocation of NFkB and
activation of the promoter results in expression of the SEAP gene. TLR7-specific
activation was assessed by determining the level of SEAP produced following overnight
15 incubation of the cells at 37°C with the standard compound in the presence of 0.1% (v/v)
dimethylsulfoxide (DMSO). Concentration dependent induction of SEAP production by
compounds was expressed as the concentration of compound which produced half of the

maximal level of SEAP induction for that compound (pECs).

Example no pECsy Example no. pECsg
1 6.5 2 6.4
3 7.1 4 7.4
5 6.5 6 6.6
7 6.4 8 6.5
9 6.2 10 6.3
11 6.6 12 6.6
13 6.8 14 6.6
15 6.4 16 6.9
17 6.8 18 7.2
19 6.6 20 6.6
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33 6.8 34 6.5

35 6.7 36 6.7

37 6.4 38 5.8

39 6.8 40 6.9

41 7.1 42 5.8

43 6.9 44 6.6

45 5.8 46 7.2

47 6.4 48 6.4

49 7.1 50 6.3

51 6.7 52 6.2

53 6.1 54 6.0

55 7.1 56 6.3

57 7.3 58 5.9

59 6.1 60 7.1

61 6.4 62 6.6

63 6.3 64 5.9

65 6.2 66 6.8

67 6.3 68 6.3

69 6.4 70 6.4

71 6.7 72 6.3

73 6.3
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Cl _C6 al kylene. 8. A conmpound according to any one of the preceding

clains or Eff&h@fﬂﬁ%@%’oﬁﬁﬁl bB’E%ﬁﬂ{@B%' Fhtixdhindieed ﬁﬁfmoﬂé{?ghﬁla&rﬁaﬁ(ﬁx in
phenyl. 1 conpound accor dr ng any one o € precedl ng clalns
or a phar riexadasthmamodelccept abl e salt thereof, where nis 0. 10.A
conpound according to any one of the precedlng clainms or a

phar maceuty (fsa\lzver s¢ ﬁ%@(tl E\?{L&Haﬁ%d Ecp@l%gl%fc alligs a? £ ullffangml&%n){n a g1n§/ila6 n

met hoxyeth or e oung FAceor ng to
of the pregsankng th:dtdembextb;aUpdtsawnatamﬂ (Bmishyolaﬁﬂem’hhhﬁccslag)t 2002; 137:

t her eof ound accordin o cl al eI ect ed
o 35Nt 200 el N RS s e PSSOl R v R
yl') propy! gowvpol aﬁ'&hhl)’lhhlﬁﬂ apdo) A6 Gﬁ 65390 and ch;MéhﬁBd' with aerosollzed OVA solution

2-(34(3-(4-am no-2-butyl- 1H-|mdazi450 qui nolin-1yl) ropylamno)rre
t hyl ) pheny® da¥ - afhe conipound of Eg@p was administered twice intratracheally 24 hours

2- (44( N -2-

20, (i et Hefde A Mmool ey @‘?}ﬁ% pEEShHRE L Yagal ALRY GRIE

2- ( 34( N- ( 3vas 4o Bentetiod Shauet after mdﬂmahzl@[m 5Tlm]nq:usmupliilns andka)Zrnytqkmb} 2-
di net | i | oh t

0 Ba(0 MRS ST AT BEL £k OHEINRA e Al Bis JREM of e compgung of

yl : met hy| )Bxapetei ﬁlﬁmhet}tﬂﬁﬁbﬂambﬂ phahypadehateloding &ablk] uor oacet at e

salt,

Eosinophiles and Th2 cytokines in BALF

Group Dose Eosinophiles IL-5 IL-13
(n=8) (mg/kg)  (cells/BALF) (pg/ml BALF)  (pg/ml BALF)
Normal control - 7.5+3.5 3.8+3.8 <4.9
OVA-challenge contr - 4767+ 142.8 4189+ 151.0 103.2+ 50.5
Example 3 0.1 6724163 180+ 8.7 <4.9
Example 3 1 362+113 11.3£7.5 <49

Mean+SE (n=8)



35Methyl [4-( { [3-(4-am no-2-butyl - 1H—lilqi dazo [4, 5-c]
qui nolin-I-yl)propyl] [2- (d

nmet hyl am no) et hyl ] am nol net hyl ) phenyl ] acet at e, Met hyl
2- (34( N (Fadnfs am no- 2- (et hoxynet hyl ) - 1H-i m dazo[ 4, 5- c] qui nol i n- 1yl ) pr
opyl) - 2- hyl am no) acet ar ni dol net hyl ) phenyl | acetate, 117

Met hyl 1. A compound of formula (I)

2-(3-(((3-(4-am no-2-butyl-1H i m dazo[ 4, 5- c] qui nol i n- 1-yepropyl ) (1-
nmet hyl pi peri di n-4-y1)am no) net hyl ) phenyl ) acet at e, Met hyl
2-(4-(((3-(4-am no- 2pnput y1- 1H-i m dazo[ 4, 5-c] qui nol i n- 1-yl ) propyl ) (1-
met hyl pi peri di n- 4- yf I|arfi no) net hyl ) phenypacet ate, 5Met hyl
2-(44(N-(3-(4-am :N l- 1H i m dazo[ 4, 5-c] qui nol i n- 1-yepropyl) - 2-(
4- met hyl pi per azi | | ac 33do) met hyl ) phenyf | acet at e, Met hyl
2-(3-(((3-(4-amng 1H i m dazo[ 4, 5-c] qui nol i n- 1- yOpr opyl ) ( 3-
(di met hyl am no) yam noy net hyl ) phenyeacet at e, Met hyl
2-(3-(((3-(4-am but yl z1 k" mivda pOOE n- 1-yl ) propyl ) (3-
10 nor phol i nOﬁ‘r ' ‘ acet at e, Met hyl
2-(3-(43-(4-a Fom 2- butyl-1H i m dazo[%4;%-c] qui nolin-1-y1)propyl)(3-
(et hyl (et hypam no) pr opyl ) am no) net hypphenyl ) acet at e, Met hyl
2-(3-0(3-(4-am no-2-butyl-1Hi m dazo[ 4, $RE&] qui nol i -)1-yl )propyl) (3-(4
- met hyl pi perazi n-1-yepropyl)am no) net hyl ) phenypac {at e, 15Met hyl

2- (446N (3-(4-am no-2-butyl-1H i m dazo[ 4, 5-c] qui nol i n-1-yl ) propyl) - 2-
(et hyl sul f onyl ) acet am do) net hyl ) phenyl ) acet at e, Met hyl

2- (44( N ( 3- (4WWF$®- 2- but y1- 1H i mi dazo[ 4, 5- ¢] qui nol i n- 1yi ) pr opy! ) acet

am do) net hyl) . yl .. et
(490 (3 (4T TSI Fafy chain G AN ontionally sybstiuied hone or mgre
20 nor pheltbsticsnet iadepdademetylygleriel droph halogdrateano, hydviet yiyhd C,-C; alkoxy;
2- (44(N-(3-(4-3gm no-2- butyl- i m dazo[ 4, 5-.c].qui nolin-1-yl)propyl)-2-
((2- net hoxye?hmrﬁ?&t%éﬁéﬁ r]*?g'y%e‘é% -h@)cwéwgﬁ%wﬁm acet at e,
Met hy X' represents NR’ or >NCOR?’: ) o
2-(44(2-(4- acetlyl pi perazi n-1-y1)-N-(3-(4-an no-2-butyl-1Hini dazo[ 4,5
- c] qui nol i n- X yreprpsenpsyd dingleband dof €k hikylephenypacet at e,

each R? is independently selected from halogen, cyano, hydroxy, thiol, C;-Cs alkyl,

C;-C; hydroxyalkyl, C;-Cs; haloalkyl, C;-C; alkoxy, C;-C; haloalkoxy, C,alkylthio,

Cy.salkylsulfonyl and C,_;alkylsulfinyl ;

1-y

15 R? represents Cj.galkyl optionally substituted by C,.¢alkoxy;
each R is independently selected from halogen, cyano, hydroxy, thiol, C;-Cs alkyl,
C-C; hydroxyalkyl, C;-Cj; haloalkyl, C,-Cs alkoxy, C;-Cs; haloalkoxy, C,_alkylthio,
Ci.salkylsulfonyl and C;_salkylsulfinyl;
R’ represents hydrogen, a 3- to 8-membered saturated heterocyclic ring comprising
20  aring group O, S(O), or NR'", a C,-Cg alkyl group or Cs-Cs cycloalkyl group, the latter
two groups being optionally substituted by one or more substituents independently selected
from NR'R® or R’,
or R’ is a C;-Cs alkylene which may be linked to a carbon atom within a
C,-Csalkylene group Z' so as to form a saturated 4-7 membered nitrogen containing ring;

25 R7 and R8 cach independently represent hydrogen, a 3- to 8-membered

saturated heterocyclic ring comprising a ring group O, S(O);, or NR'® C-Ce alkyl or
C;-C¢ cycloalkyl, the latter two groups being optionally substituted by one or more groups
independently selected from halogen, cyano, S(O)qR“, OR'%, CO,R®, OC(O)R'?,



25(R) - Met hyl 1
2. (4-0- ( 3- ( 4- ani no- 2- but y1- 1k i ni dazo[ 4,8- ¢] qui nol i n- 1-y1 ) pr opy1) - 2-
(3- hydroxypyrrolidin-1-yDacetam do) net hyl ) phenyl ) acet at e, Met hyl

2- (4- 0- (I, frraf M e@NRIARL mﬁlnm Rzl %sﬂm%@ﬁﬁl Br 4310 RERMbbIed2- (
4- (pyrimdin-2-yl)piperaZin-1-ytlacetam do) net hyl ) phenyeacet at e,

Et hyl saturated heterocyclic ring comprising a ring group O, S(O)p, or NR'%®,
4-(24(3-(4-am no- 5 2- bui;‘3 yl-1Him dazo[ 4, 5-c] qui nol i n-1- yl) ropylt)(4-(2-
30 or R” and R® together with the nitrogen afom to which they are attached form a 3-

%E E?f‘y' 25 RxRGhDNE R RIAOLE Zrif% BShENLin®h BRE Aftd}en donR bRt AkRy

2- (445 N- (0Be prmand oth2r InaierpatomisHndepdadeofls s8ecpd)tiomoliirnges gxeygeopsulpme- (
4- (ethyl 3gkiiBil RO RERA Dk Y 5 QAP RIS M) 26558t €

Met hyl
2- (44( N- Bbstifuchtd iR@cpénBiHtt ]sel:le'é{'eﬂ @?oﬁf"ﬁﬂb éc%]n%u's@ghws %R%C@BRH-S) 2-

(p| peri di n-1-y1)acetam do) net hyl ) phenyl yacet at e

2- (44( N- CORY; QO{OR'2-SONRITRIE CONEARO AV R “gNRATS0,R L NR mwy 1)-2-
E tert- buﬂ\B%(y@@nBlc? ndteneriyd) pirpetal erilkyl 1 Cy-pa cvalaatklaindéh Hyd alkif ety daites twe
2- (44PN @ﬁalLtPﬁ beingoptionallyspbstifisfed by 985 8f WoEe FPYRS WS?HeHdimbfl Selsetsgyiom 2.

4- 18 18 I8 1815 19 18y 19
(tert-butd I%/()éasr(g)g)‘in%ll (Qe i Coaer}r{] r’lg)oﬁl ;l){er% dlCnONRyE){acet ani g‘o)’ met hyl ) pheny

| ) acet ate, SERfTybpresents halogen, cyano, C02R2° S%O) 4R*’, OR, SO,NR*R*, CONR?R%,

2-(1-(24(3-.(4- but o | 1-vy] | 4-
2 (1= (20 30 o DL L 1 Ba e ao@t&%%%'pg%ﬂlsgﬁw% JPoBY e

Met hyl compnsmgarm grou R'%
1-(24(3- (4 am no- Rﬁ%f 1H-| mdazo[4 5-c] qui nolin-1- yI)propyI)(4 (2-

met hdsy- 2- oxo® ?])Ri?j‘e hﬁchkfoﬁﬁjdeﬁermm@y FopkgspihtigdiationeC@,RAr (O yR At
Met hyl

2- (44 N- @RS iedd-Gs {bylmSHondlkaris Go-Ga-alkymyd 07 of # O cxqleplkylarpyn, gach
10y| ) pr ORY bhichrh) RE6H AN sabkiRR&ES S TREBYDRRARAY h8GRh&dRly selected
2 ( 44( N- @@n(halamnm@yW( ORFEeRRE By ) - 11- 1-i mi dazo[ 4, 5- ¢] qui nol i n- 1-
K/L% p;opyl) (Kj! ﬁef th,w,rlg),qge,tl@m,] Igl@,) I@E,t ﬁ’f'i f{pbﬁ”yafnh@@eéﬁ:tn(?ndependently
2- (340 N- epresentinydnesed, C2Cratkybsy€i-by kyclaalkylyi dazo[ 4, 5- ¢] qui nol i n- 1-
yl) propyl) - 2- o+ Rev i N hRef LAGSHARARLTG Lyt RPEN S 35T &t €
C5-Cg cycloalkyl;
m, n, p and q each independently represent an integer 0, 1 or 2; and
A represents a monocyclic or bicyclic Cg-C)q aryl or a monocyclic or bicyclic
25  Cs-Cyz heteroaryl group containing 1-3 heteroatoms;

or a pharmacecutically acceptable salt thereof.

2. A compound according to claim 1 or a pharmaceutically acceptable salt thereof,
wherein R' is methyl.

30
3. A compound according to claim 1 or claim 2 or a pharmaceutically acceptable salt

thereof, wherein Z' is n-propylene.

4. A compound according to claim 1 or a pharmaceutically acceptable salt thereof,
35  wherein X' is >NCOR’,



15Met hyl 1
2-(44(N- (3- (4- ani no- 2- ( 2- met hoxyet hyl ) 4B+ i ni dazo[ 4, 5- ¢] qui nol i n- 1-
yl ) propyl)-2-((2-net hoxyet hyl ) (met hypam no) acet am do) net hyl ) phenypace

tate, Methyl A compoung accordmg to clalrn 1 or clalm 4 (g a pharmaceutlcally acceptable salt
2- (44N—(3 (4-am no-2-(2-neth azo| c] quirnol i'n-1-

xye IHI1m
yepr opy 1th@eqfpiyherdigRn s hydr%e)lmr@é llaﬂ)omépn@llm@hetﬁytp bEoae er more
Met hyl T8
2-(4- (((goufsalﬁan%-ozr-l} Zwl?r%%ﬁo’xyeatnﬁy% )a!iﬁ?erg%nggé%flﬂl c] qui nolin-1- 20

yl') propyl ) (3- nor phol i nopropyl ) am no) et hyl ) phenyl ) acetate, (S)-Methyl

2- (44 4- I
y OE)r O%‘; I( )%' ( 2-( ﬂ%@nﬁ%e@%ﬂﬂ%ﬁ% gl},a% I1 I)o %H'HEIE oq'%éﬁ{agi%?cggglgaﬂb&% zhblfe salt
cet ate, (tl@redfeWhga’cln R’is a Ci-Cs alkylene which may be linked to a carbon atom Wlthln a Cz-

2- 44N— ann £ et h 4. 5-¢ nol.i n- 1-
yoor opy! A BE e RO R et BspBelsRiRi sy SO e, o
cetate, 25Met hyl

2- (44N-(3- (4-am no- 2- (,2- e I

71 ) oropy 31 2. ChorrRi R oy Yo b BRSO HaH Sasdierec iy
2- (410- ( Acceptandis abr-tRere@f netidnein WE triprbdentstE | @ dleyeded, 5- c] qui nol i n- 1-
yOpropyl ) -2-((2-hydroxyet hyl) (nmet hyl )am no) acet am do) net hyl ) phenyl ) ac
etate, Methyl

2- (34( N- §3- (4-vasamgouddéordink!th bty stazst{tHe ﬁre@&(ﬁﬂ%ﬂl@lrhsrbﬂa-pﬂahﬂﬁédaﬁééllyz
((2- 30 net hoxYet? ngniet pam no) %cet am do) net hyl ) phenypacet at e

Met hyl acceptable salt’théreof, w eremAlsp enyl

2- (34(N-(3-(4-am no-2-butyl-1Him dazo[ 4, 5-c] qui nol i n- 1- yI)propyl) 2-

(but¥l (met hyDam no) acet am do) net hyl )phenypacet ate,
34( NI?3- P4- ani‘nermRaind recorting iy aay oferisbe prsgeding Ph%m&wa)lﬁwwmtlgally

(di propyla RO AGRURILO0 viRkdy i Rhenypacet ate, 119 Met hyl
2- (34(N- (3- (4-am no- 2- bt y1- 1H i m dazo[ 4, 5-c] qui nol i n-1-yl) propyl) - 2-

(bi s(2- hydroxyet hyDam no) acet ani do) net hyl ) phenyeacet at e, Met hyl
2- (34(N- (13- (4- 23 fGsudd AL ordin g"b by dazslie ?re@&tﬁh'% Ql‘alﬂlé‘orﬂa a}rﬂé&‘a}ié}e}lr}z

(et hyl (t et rahydr o- 2H pyr an- Dam no? acet am do henypacet at'e,
~ acceptable salt thereo whereR is n-butyl, methoxyethyl or ethoxymethyl

20
11. A compound according to any one of the preceding claims or a pharmaceutically

acceptable salt thereof, where m is 0.

12. A compound according to claim 1 selected from:
25  Methyl 2-(4-((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-
yl)propylamino)methyl)phenyl)acetate,
Methyl 2-(3-((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-
yl)propylamino)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl}propyl)-2-
30 (dimethylamino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin- 1 -yl}propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((4-((4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yl)methyl)piperidin-1-yl)methyl)phenyl)acetate di-trifluoroacetate salt,
35 Methyl [4-({[3-(4-amino-2-butyl-1 H-imidazo[4,5-¢]quinolin-1-yl)propyl][2-
{dimethylamino)ethyl]amino }methyl)phenyl]acetate,
Methyl 2-(3-((N-(3-(4-amino-2-(ethoxymethyl)-1H-imidazo{4,5-c]quinolin-1-
yl)propyl)-2-(dimethylamino)acetamido)methyl)phenyl}acetate,



5Met hyl

2-(34(N-(3-(4-amno-2-butyl-1Him dazo[}l 5-c] quinolin-1-yl)propyl)-2-
(azetidin-1-yflacetam do) nmet hyl ) phenypacet at e, Met hyl

2- (34(N- (3-(AuBM N9 3RYlakhn (;me 193200 a5 bl SptdpRiyery 1) -
(3- hydroxyazeti dlqn % tz1 aclét am o met hyfEl p[h’.g%ilglacet ]y)¥) PR
Met hyl methylplpendm -4- yl)ammo)methyl)phenyl)acetate

T0(pyr rof | VTR PR R LY GRSy e itho it { AR -
2- (34( N- itk ipREdidia-Lyil ?Mﬁméylﬁéﬂuymﬂéa Qdcdias, C] qui nol i n-1-yl) propyl)-

(3- hydroxy Myr roI i di n- | ) acetan do) nmet hyl’) phenypacet at e,
(R) - Met hyl ethyl 2-(4-(N-(3- (4 ammo 2-butyl-1H-imidazo[4,5-c]quinolin-1- yl)propyl)—Z (4-

2- (34( N I 1- 1) - 2-
(2 byar o BRa C DR R 5 By pacet at e S5Net hyi

2- (34(N-(3- Mél@mq&{asgmlaﬁﬁn&hhwumldﬂﬁﬁﬂa@ ¢JSCB§|qlﬁlﬁblh1{lii§d)Fﬁkc)ﬂ§f[)(’31y1) 2-
(pi peridin-1-ypacetam %met hyl ) phenyl ) acet at

2- (34( N (dmetiviamine)rzombiapina)metl phemecgate] qui nol i n- 1-yl ) propy1) - 2-

Vet hyl 2 IIERD] A0 ARSI T R R RN} Sprronyhe-

| -yl 1pr 0m@lﬁyh(ﬂmbﬁropggammo)methyl)phenyl)acetate
met hoxypi peri di n- et am do) net gizll phe [%I )acet at e

| -
e b (B Mg r X6 Ririno e by A S AT B0y SPEBEOR 1 - 2- (

ﬁ/é t g} d: ”Et(QMM%%&Q%B}{%bﬁ@ﬁyl%ﬂn&)ﬂ&%ﬁﬁh&@lﬁ%ﬁ@ hyl ) phenyf | acet at e,

2- (34( N- ( 3- WethyirD 1(3-(€3 t{daytind-Bitiutgl ddlz onidato] ¢ Seplquioblim SA)pkopyt )@ yE) -

erE 22?:\:- no?lpip@%}a%%) ?hﬂ%@gﬁenmﬁﬁgﬁggﬂ%négﬁf&ﬁgnol in-1-yl)propy1l) -
((281§R) 2, Brethy Ry iNTPE-phahi0) 86612 PLAANART Y ) REEIMIH-)-3B61RYB-2-

2 (34( N- (Beihglsuifomd)apctomidoimetiyl)pherabefatats. cl qui nol i n-1-yl ) propy1l) -

(4 methy! Bl RRL RSl R A (2SS AT SOV L RE R A5G B

2- (34(N(0vﬁ pfofy Bmd’f@nﬁoﬁﬂétuﬂl)piﬂdnyl icdazo[ 4, 5-c] qui nolin-1-yl)propyl)-2-

N

N
1

'}".\’

'.\".\’

l\)
1

(4-(2- 30hydr ox et yI\)I per azi n- E/I ) acet am do) net hyl )phenyl ) acet at e,

Met hy!| Methy 2-(4-((N-(3- (4 amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-

2-(3 4,5-c]quinolin-1-yl)propyl)-2-

(4- (%6 Sﬁﬁé}%—l&%&% pI pjeHrl‘é I#ﬂ-fh%ace e{im do) net hypphenypacet at e,

Met hyl Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-((2-
prop

erazin-1-y1) am nQ- 2-butyl- 1H i m dazo[ 4,5

= &) aui netem e PRGBS B0 M W) UG e o
Methyl 2-(4-((2-(4-acetylpiperazin-1-y1)-N-(3-(4-amino-2-butyl- 1H-imidazo[4,5-
c]quinolin-1-yl)propyl)acetamido)methyl)phenyl)acetate,
25 (R)-Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(3-hydroxypyrrolidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl- 1H-imidazo[ 4,5-c]quinolin-1-yl)propyl)-2-(4-
(pyrimidin-2-yl)piperazin-1-yl)acetamido)methyl)phenyl)acetate,
Ethyl 4-(2-((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl){(4-(2-
30 methoxy-2-oxoethyl)benzyl)amino)-2-oxoethyl)piperazine-1-carboxylate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yD)propyl)-2-(4-
(ethylsulfonyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(piperidin-1-yl)acetamido)methyl)phenyl)acetate,



120 Met hyl 118

2-(34(N-(3-(4-am no-2-butyl-1H i m dazo| Zl 5-c]quinolin-I-yl)propyl)-2-
(4- (nethyl sul fonyl) pi perazin-I-yflacetam do) net hyl ) phenypacet at e,

Vet hyl Methyl 2-(4-((N-(3-(4- -2-butyl-1H-imidazo[4,5- lin-1-yl 1)-2-(4-
2- (B4(N- (3- (4 3 no-D buty 1A P ol 4 e et oA B rBRy 1y 45
(azepan- I(teytplaﬁ@tmb@oyhmnwpmph@nylpahmemmdOJM}&}pﬂlenyl)acetate

(1 e ST IR LGP it YRR

2- (34(N- Qt%rz(lﬁrt@?cﬂﬂroﬁyl@%bﬁ%)&ah‘rﬂo%1§é¥d&ﬁ4 ) a@h@ﬂﬁdzginbﬂryﬂ)puéaym@émé) 2-
(4- methyl-1 | azepan- | - ypacet am do) net hy I[\{)hen yf| acet at e,

Met hyp 2- (312114121% 41 é%-é(ﬁy(f alaneraEfélprr-lmlqa&?[ﬁr ~¢Jguinolin-1-yl)propyl)(4-(2-

106] qui naEIT BT e A Bl G rer s MR S0lSTES  neny
2- (34(N-(3- mt@m@{@r Bl io Db ityi- E 0l dhzbF4c3 a jufrlin - irl-)%gi)jdﬁ(@lli{?l) 2-

(4- (ethyl carbanoyl) 4-di azepan- 1-yf] acet am o ) met hypphenypacet at e,
Met hyl methoxy-2- oxoethyljbenzyl)ammo) 2-oxoethyl)piperidine-4-carboxylate,

o (et hyl SFERL IR S0P (hadlhd A RE A ko P A IR B s o BB 2 ¢
15 I\/Eﬂllilyl y}?)p(o@)tﬂfl)#\l-(p?ope(r!thla-mm)ae&aﬂmdcyﬁ:eﬂnlyl})p]m@azmte{té 5-c]
qul nol 1 n-

o oyt VSR i ap s Rpy) R igidpa e lavinolincips py |

2- (44(2- 2-butyl-1Him dazo
[4, 5- é’ﬁ be@?} yZl %%g%ﬁg%%@ﬁ%%@%@??%ﬁgﬁgpac et at e,
Met hyl Methyl 2-(3-((N-(3-(4-amino-2-(2-methoxyethyl)-1H- 1m1dazo[4 5- c]qumohn 1-

(2 (44( - (yl?ﬁpl( yﬁrﬂ H)lperldbrlftl ][)acetamrgosj et?lgr%j:)hen%/l)g t'cﬂOI in-1-yl)propyl)-2-

f/g E et hyl s ulfeiyy )4 XSl Aappan2 12 Wdiaast@am) de)-ieidayd [ 3hgayihbae et at e,

2- (4 ((2 yhpropabex- gﬁﬁn@b@xwthyl)ﬂmymy{)ﬁ@tﬂ@@am@g)ml(ﬂ)pbﬂnsé)wﬁétez but yl
- 1H m dazo[ g 5 b Qi AN N it P PRy RS LN HRIARE I sPhE RNl R et at e

Met hyl
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)acetate, (S)-Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-

yDpropyl)-2-(2-(methoxymethyl)pyrrolidin-1-yl)acetamido)methyl)phenyl)acetate,
(R)-Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yDpropyl)-2-(2-(methoxymethyl)pyrrolidin-1-yl)acetamido)methyl)phenyl)acetate,
25 Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yl)propyl)-2-(pyrrolidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-(N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yDpropyl)-2-((2-hydroxyethyl)(methyl)amino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-((2-
30  methoxyethyl)(methyl)amino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(butyl(methyl)amino)acetamido)methyl)phenyl)acetate,
Methyl 3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
{(dipropylamino)acetamido)methyl)phenyl)acetate,
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01 i ot hy1 ARG R B AT g o) ey b b abinolin- WBDRUAPYD 25

A skt R m e R ¢ el ol
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15 Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(piperidin-1-yhacetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
hydroxypiperidin-1-yl}acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl}-2-(4-
20 methoxypiperidin-1-yl)acetamido)}methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl}-2-(4-
(dimethylcarbamoyl)piperidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl- 1H-imidazo[4,5-c]quinolin-1 -y1)propy1)-2-
morpholinoacetamido)methyl)phenyl)acetate,
25 Methyl 2-(3-((N-(3-(4-amino-2-butyl- 1 H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
((28,6R)-2,6-dimethylmorpholino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
methylpiperazin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-(2-
30  hydroxyethyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-(2-
methoxyethyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((2-(4-acetylpiperazin-1-yl)-N-(3-(4-amino-2-butyl-1H-imidazo[4,5-
c]quinolin-1-yl)propyl)acetamido)methyl)phenyl)acetate,
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Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
20 (methylsulfonyl)-1,4-diazepan-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((2-((1-acetylpiperidin-4-yl)(methyl)amino)-N-(3-(4-amino-2-butyl-1H-
imidazo[4,5-c]quinolin-1-yl)propyl}acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl}-1H-imidazo[4,5-c]quinolin-1-
yl)propyl)-2-(4-methylpiperazin-1-yl)acetamido)methyl)phenyl)acetate,
25 Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl}-1H-imidazo[4,5-c]quinolin-1 -
yl)propyl)-2-(4-(2-methoxyethyl)piperazin-1-yl}acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-(2-methoxyethyl}-1H-imidazo[4,5-c]quinolin-1-
yl)propyl)-2-(4-methylpiperazin-1-yl)acetamido)methyl)phenyl)acetate, and
Methyl 2-(3-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-¢]quinolin-1-
30  yl)propyl)-2-(4-(2-methoxyethyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate; or

a pharmaceutically acceptable salt of any one thereof.

13. A compound according to claim 1 selected from:
Methyl 2-(4-((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-
35  yDpropylamino)methyl)phenyl)acetate,
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opyl ) - 3 ( pi M@tha 21{31@1)1&%%&%(56 Hgrol ﬁ)ﬁéﬂ?‘lll)l%lml ropyl)(
20  (dimethylamino)propyl)amino)methyl)phenyl)acetate,
Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)(3-
morpholinopropyl)amino)methyl)phenyl)acetate,
Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yDpropyl)(3-
(ethyl(methyl)amino)propyl)amino)methyl)phenyl)acetate,
25 Methyl 2-(3-(((3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)(3-(4-
methylpiperazin-1-yl)propyl)amino)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(methylsulfonyl)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-
30  yDpropyl)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
morpholinoacetamido)}methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-((2-
methoxyethyl)(methyl)amino)acetamido)methyl)phenyl)acetate,
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y)propyl)-2-(piperidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yD)propyl)-2-(dimethylamino)acetamido)methyl)phenyl)acetate,
25 Methyl 2-(3-(N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yDpropyl)-2-(piperidin-1-yl)acetamido)methyl)phenyl)acetate saccharin salt,
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(butyl(methyl)amino)acetamido)methyl)phenyl)acetate,
Methyl 3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl}-2-
(dipropylamino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin- 1-yl)propyl)-2-(bis(2-
25  hydroxyethyl)amino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(methyl(tetrahydro-2H-pyran-4-yl)amino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(azetidin-1-yl)acetamido)methyl)phenyl)acetate,
30 Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(3-
hydroxyazetidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(pyrrolidin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(3-
35  hydroxypyrrolidin-1-yl)acetamido)methyl)phenyl)acetate,



Metehyl 124
2-(34(N-(3-(4-am no-2-butyl-1Hi m dazo| % 5-c] qui nol i n-1-yepropyl)-2-(
4- 30 nethyl -1, 4-di azepan-| - yf | acet am do) net hyl ) phenyeacet at e,

Met hyl R)}-Methyl 2-(3- 3- 4—ammo2but 1-1H-imidazo[4,5-c umolm-l Npropyl)-2-
2-(34(2-(4- (ac)et 1y1 3. é(lNage( an 3-(4 am[ no Bq )il)-fl Frg%lazo

[4,5- c] (hhv@r@kmmolsdnr) bﬂ’d)}@wt?lawglanﬂld]d})’hmmwe}qﬁhenyl )acet ate,
Met hyl

2. (34( N ( 3- VE NP QMg iming Pk Brmidersf 4 Schmpingting - yDpispepita) - o-

(1 35 (et hﬁhﬁﬁﬁd&ﬁﬂ%}a)cetbnﬂdd}hﬁ:&@@)@ﬂeﬂyi)ﬁ@@cﬁt@t am do) net hyl ) phenyeacet at e,

2- (348 N- ( 3- lijl&ﬂwh?ﬁ%r(ﬁﬁ-&ﬂramm -2-hpeyhd Br-imidaze] fdrcipingiin: 1y Dpiopsh2rit- 2-

(2 ¢ ot hyban figaudih il el PRARTRAILAS) Mot hyl ) phenyeacet ate,

2- (44( N (3- Nethy R 18- @N-034{4+ dmirid- I-IEucj@eaBl[—lﬁllBamIct]ﬂ-lcﬂ‘tphmMrd-}-yl)i)ﬁipgpwlozi 2-
(4-(2- methoxyet hyl) pi perazi n-1-ypacet am do) net hyl ) phenyl ) acet at e,
5Met hyl methoxypipefidin-1- yl)acetarrudo)methyl)phenyl)acetate

2 44(2- (4- t

ot o e A e M o et KD IR
2- ( 441@ N- ((ﬂn'(emmmrbmcg/-l)pmeylﬂmlHyi)ndmrdb)&n&hplbpimnyk)daem& y1) propyl) - 2-
(4- (nethyl suI f

Met hyl hy?g% )(U\il' (3- (ZF Iar%%n%pg %utyl ngla&(ﬁgﬁaznbg 8 c qum(}ilrg Pyﬁg%paﬁ%t ate,

2- (44( 24%@@&5@@@5@;1&%)@1%9@5&%@ am no) - N- (3- (4-am no-2-butyl-1
H 10i m dazo c]

qui nol i n-1 Mleylxyl b;ﬁ%(()%(‘&mmt@)%ﬂh&ﬂﬂpmm}dq‘hﬁ@ﬂCaﬂmllmfeﬁ’ﬁyiopyl)-z-
2-(44( N mdaz olin-1-yl)propyl)-2-
Cat ot ot O T A i b ERG R Tl Db DRt ane <ol t ot e
aci disal t, MetRyb-(3-((N-(3-(4-amino-2- but 1 1H-imidazo[4,5-c]quinolin-1-yD)propyl)-2-(4-
2- (44(N—(3 (4-am no-2-butyl-1H i m dazo[ 4, 5- chw nol i n- 1-yl ?propy S

(di met hy meipiparesnanyJenersmigIneshid inpsariacatateronosacchari n’ sal t |
15Met hy|

2. (48N (3-SR OB 2 R B i dnchinalins Ly Dpisppas - 0:
(di net hy hgdﬁbnpétnﬂgiipﬁhﬂﬁ)lnﬁpdwta)rﬁ&@)meﬂmphaiﬁ)adetsap charin salt,
2- (440N (3-YgORh A Gl 2ming: Pk B g yrkisclins Ly PP -
( ﬂ'yg?% % h%’@ﬂ gﬁfﬁﬁ@?@ H?a%%f@%?é’e‘térﬁﬁ@ﬂﬂ&ﬁﬁ%h%ﬁﬁ)a%faﬁe
Methyl 2-(3-((2-(4-acetylpiperazin-1-yl)-N-(3-(4-amino-2-butyl- 1 H-imidazo[ 4,5~
c]quinolin-1-yDpropyl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
(methylsulfonyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate,
25 Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(azepan-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(1,4-
oxazepan-4-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
30 methyl-1,4-diazepan-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((2-(4-acetyl-1,4-diazepan-1-yl)-N-(3-(4-amino-2-butyl-1 H-imidazo[4,5-
clquinolin-1-yl)propyl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-(4-
(ethylcarbamoyl)-1,4-diazepan-1-yl)acetamido)methyl)phenyl)acetate,



Met hyl*
2- (44(N-(3-(4-am no-2-butyl-1Hi mdazo[4 5-c] quinolin-1-yl)propyl)-2-
20(di net hyl am no) acet am do) net hyl ) phenyl ) acet at e di benzenesul fonic

acid salt, MetdyebRSI(N-(3-(4- ammo -2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2- 4-
2- (44(N-( 3 4-am no- 5 butyl-1Hi m dazo| 4, 5- ctqw I]l%| i n-1- g)ﬁjprpggy {

(di met hy (@ by&gwlhm%ymr»lbﬁetﬁ wedybphemyBecstateaci d sal t
Met hyl

2- (440 N ( 3- VERAPHA-GHGH 4 Aming 2 hpy L) Brimidanel4 ielayingling yPPRERA e
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2- (44? N ( 3- Mathyh?r{6-(E- (oacet ek Jiarenn L-YN-@A-tfaming- SbetyhdHnAgndaro i, 5-
K/L% ﬁ;fpy Bl quéndith- 15hH B LD REEAF S ndetly D AeETMEEEAR) et hyl ) phenyl) acet at e,
2- (44( N ( 3- WiettayirD #(é-(@N{( 2-(4retulivoxy-bdutyd1 F-ibkid azo] 4 520 dndins ] gproplyl) - ¢-
)0 oY kit T SR B Tty pAGSharkade) ot ) pheny!
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3031y pr opy 1y A B B ol i o odl 2T

30yl ) propyl) - 2- (4r€
and 10 I\/mmdplzo [4,5-c]quinolin-1-yl)propyl)acetamido)methyl)phenyl)acetate,
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etate. Sd'iﬁqe( larﬁ‘lﬂ@ a‘éet&%do?m@tlﬂ[)?ﬂ& tate ARAEthAE s%lf‘é&%@iéierItOf
formul a 00 V\/nereln and mare as defined in

formula (I )Maﬁﬂ’l Z (i ((Tﬁ-(%r(‘}-é@mmé*bgt%dH-lmwiaih)[%ﬁ@ﬂﬂmmlnﬁlﬂf)Pmb/Htﬂ a

(1) RS (dimethylamino)acetamido)methyl)phenyl)acetat monosaccharin salt,

15 Methyl 2-(4-((N-(3-(4-amino-2-butyl-1 H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate disaccharin salt,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate di-1-hydroxy-2-naphthoic acid salt,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
20 (dimethylamino)acetamido)methyl)phenyl)acetate dibenzenesulfonic acid salt,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(dimethylamino}acetamido)}methyl)phenyl)acetate mandelic acid salt,
Methyl 2-(4-((N-(3-(4-amino-2-butyl-1 H-imidazo[4,5-c]quinolin-1-yl)propyl)-2-
(dimethylamino)acetamido)methyl}phenyl)acetate fumaric acid salt,
25 Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yl)propyl)-2-(4-methylpiperazin-1-yl}acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yDpropyl)-2-(4-(2-methoxyethyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
30  ylpropyl)-2-(4-methylpiperazin-1-yl)acetamido)methyl)phenyl)acetate, and
Methyl 2-(3-((N-(3-(4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yl)propyl)-2-(4-(2-methoxyethyl)piperazin-1-yl)acetamido)methyl)phenyl)acetate.

14. A process for the preparation of a compound of formula (I) or a pharmaceutically

35  acceptable salt thereof as defined above which comprises either:



(R2), (bk!) where Y1, Rl, R2, R5, A
and n are as defined in fornmula (1); or (b) where X1 is a group
NR5 and Y' is Cl-Co6al kyl ene, reacting a conpound of formula 10(1V)
(1V)  wheppwiddda3 4 a ; fd | ormula (1), with
a corrpougd)ewof for ?r%l g‘%u%@’%a%%ﬂ%ﬁ%@ahdgr@gﬁlﬂﬁmm, A and n are
as defined in formula (1) and Y2 is a bond or a Cl_5al kyl ene group in
the presence of a suitable reducing nt (e.g. sodium

triacet oxyborohydride); or 127 (c) e XI is a group NR5, reacting
a conpound of forrmula (V)

(R3),,

(D

5  wherein Z', R, R* and m are as defined in formula (I) and L' is a leaving group, with a

compound of formula (III)

RS
|
H-N—YL@SQ/ “NCOOR!

(R2),
(1
where Y\, R!, R? R, A and n are as defined in formula (I); or

(b) where X' is a group NR® and Y' is C,-Cg alkylene, reacting a compound of formula

10 (IV)
NH,
N
N~ ™=
N R3
| N>—
N1
Z--[TI—H
(R?), R’
(V)

where R%, R®, R®, Z! and m are as defined in formula (I), with a compound of formula (V)

0
>— 2 NGOOR!
H

(R3),
(V)

15  where R', R?, A and n are as defined in formula (I) and Y?isabond ora C,salkylene

group in the presence of a suitable reducing agent (e.g. sodium triacetoxyborohydride); or



(RA)m 5(VI) *wherein X3 is a group NR5 gaq ZI, R3, R5, Ra and mare as
defined in formula (1), with a conpound of formula (VII) (R2)n
(VI'1) 10where YlI, RI, R2, A and n are as defined in fornmula (I) and
L2 is a l(eavhétd XanioaBioufNR>, Qbactifly a\ebRIpBund of Broia PP , reacting a
conmpound of fornmula (1) where XI 1s NRS where R5 is hydrogen with a
conpound of forrmula (X) L4-CORS5 15(X) where L4 is a | eaving group
such as halo for instance chloro, and R5 is defined in relation to
formula (1); and thereafter, if desired or necessary, carrying out
one or nore of the follow ng steps: NHHonverting the conpound obt ai ned
to a further conpound of forrmula (1) renoval of any protecting
groups formng a pharnaceuticaIIM acsepabl e salt of the conpound.
15. A pharmaceutical conposition gonpr Si N tonpound of formula (I)
or a pharmaceuti cal |y acceptahl ezsalt’ thereof as clained in any
one of clains 1 to 13 in 25assof on W th a pharmaceutically
accept abl e adjuvant, diluent or ier. —AT

(R*),
5 (VD)

wherein X° is a group NR® and Z', R?, R®, R® and m are as defined in formula (I}, with a

compound of formula (VII)

COOR!

(R?),
(VII)

10 where Y', R!, R%, A and n are as defined in formula (I) and Ilisa leaving group; or
; Or
(d) where X' is >N-COR’ , reacting a compound of formula (I) where X' is NR® where R®
is hydrogen with a compound of formula (X)
L*-COR’

15 X)

where L* is a leaving group such as halo for instance chloro, and R’ is defined in relation

to formula (I);

and thereafter, if desired or necessary, carrying out one or more of the following steps:

e converting the compound obtained to a further compound of formula (I)

20 e removal of any protecting groups

e forming a pharmaceutically acceptable salt of the compound.

15. A pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 13 in

25  association with a pharmaceutically acceptable adjuvant, diluent or carrier.



128 16. A conpound of fornula (I) or g,pharmaceutically acceptable
salt thereof as clainmed in any one of clainms 1 to 13 for use in the
treatnent of allergic or viral diseases or cancers or for use in

treat i ng 18stAeempddaRBf fehl @4 db 6r 4 Phdiinbidutically &Iceptable Al tHefdol %4 ElhSned in
atopic dermatitis, cancer, hepatitis B, hepatitis C_ HV, HPV,
bact er i alany gneef ¢lains lated Sdennstiodhetreatmont of all engfsourrdrabfliseasener eanegry or

or a phar, I V. e Lt .t hereof as clai . in_any_one..
of o i iU AR POt BRI S e BT iR
di sease @ang@pn@bhtittyB, hepatitis C, HIV, HPV, bacterial infections and dermatosis.

5

17. A compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed
in any one of claims 1 to 13 for use in the treatment of an obstructive airways disease or
condition.

10



