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key réle in anti-viral defence via the recognition of ssSRNA (Diebold S.S., et al, Science, 2004: 303,
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In animal models, imiquimod demonstrated adjuvant activities either topically (Adams S., et al, J.
Immunol., 2008, 181:776-84; Johnston D., et al, Vaccine, 2006, 24:1958-65), or systemically
(Fransen F. et al, Infect. Immun., 2007, 75:5939-46). Resiquimod and other related TLR7/8
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20  There is thus provided, as a further aspect of the invention, a compound which is 6-amino-2-{[(1S)-
1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, in the form of a maleate
salt, for use in therapy.

There is also therefore provided a compound which is 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-
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of allergic diseases and other inflammatory conditions, infectious diseases, and cancer.
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piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one, in the form of a maleate salt, for use in the treatment
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conposi thesnisdyer Povidgd 8% BimyganicFemPestintanpeiaing Gﬁﬁb@ﬂeﬂi% ANtE’A cameeTiRBund
whi ch | and6e amhpwn&wﬁ[c(l S-arhinoet {f(y 5 tmetytbay}eX83-9-[5-(1-piperidinyl)pentyl]-7,9-

[ 5- (1- phiRRd- QH{P\AMB%‘ﬂbyﬂlheﬁo@ngﬂefmﬁléﬁte%b‘hpur' n-8-one, in the formof a

mal eate salt here is further provided a nethod of treating or preventing
di sease_conprising the admnistration to a human subject suffering from or
susceptTrlﬂ"’é'Stf'd’tW BEYed a YacrNE GO ORIBPRHEETRISHA 28 GRYFENSY ABLYEA CoOBRATIYRdor

ant 10gena conposd wihish istrdmanoebiif) Sitranedkyileityl)pxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-

6- am nogrplid-4-She, In Metidhit dTutiididx ¥air 945-

(1- pi peridinyl)pentyl]-7,9-dihydro-8H purin-8-one, in the formof a naleate
Z_a;n n-(l)__ rr?e Fl(flfsl felflrﬁgopr@% {n’%\ﬁ{c{%e H%h?]g&igre(\)/gnt%g%% s(,)euc?o(?npvr\gllng r]"uel asdministration

(1- pi peteiadiuman)sybinetysufferingdrod ernedpesr8ivle pudisenss.- nmmuganic kempesition sPmarisied eat e
sal 15 fa&n aritigen ordntifectanipsRbebnda compaige MhichGOeRE oL 2-0(1 mnmthﬁ&um?]ogn-g-

anti gen tion o i sease.
Ther o .[S‘? iz e L e N S

6- am no- 2-{[ (1S) - 1- net hyl but I]oxy} 945-

(1- pi petheie Byunhse proyiged 7 r@*—tfeﬂdmfére@msrqr piaventing disgase ¢amnnripiad theradnuifistiatigd] eat e
sal t, ftora Huneanrsabjettantiering f@00br sascepdicle Medisarsp s vddcina compsitichicompeasingat | gen
or ’ﬁﬂt i Qﬁ@erﬁ:@m i J:d?ﬁbosftu@rﬁ ahd '8 cdrhSsnA®MichGd 6-@&@%@%{(1@&1%&%&@@]@@} oliper e

IGSa];nu:]E) %)r;ﬁ? g}pef&fghfd. ?gf-l]purln-%[%%glﬂ eV\%rm ofa maleate salt.

(1-pi peridinyl)pentyl]-7,9-di hydro-8H purin-8-one, in the formof a naleate
salt, fTOrer¢ héuﬁfwnprfoaidemtre BB of a eomplind avimizhtis 6-a@mirtok2{[t1Sedtnmasmibudfiloatodbgi ¢

di seaseg- ;ﬁm.dmpﬂn@rntyn]rrfd RYERE-BHYpuRRBDNE] IAMe folMbeL mbREE it SEARE TanaBbture

TR ofan g frﬁi&o?fné{o%ﬁlppg%m;?r{s%:élajﬂeagﬂé&eor%%ﬁge%fcoﬂﬂp%gﬂaplfm%evma%ﬂeﬁt%r

6-am n
(1- pi peﬁ’r%‘? PLIAEF] - 7, 9- di hydro- 8H purin-8-one, in the formof a naleate
salt, for the manufacture 400f a nedi canent for the treatnent of allergic

rhiniti Bherd Relither §rowéa fh%l’usQ lbOé{ t6tagbunb evhithes 68 mhoCB A Y MGty IoSy}-9-[5-

6 am nog %didrgﬂwgg» téﬂ'bflh M—‘B 0?1%5|lrj1rtr|1enform of a maleate Sﬁllt f?r the ma ufgct%gal eat e
sal : f‘%fra V[aﬁé ﬂf{"&uc‘ém%rfs' “% r*'f‘ﬂ““$ed‘rCWQé?'?réécfrﬁ%%t{eaéWer&é’f hma. 45

prevention of disease.

There is further provided the use of a compound which is 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-
(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one, in the form of a maleate salt, for the manufacture

35 of a medicament for the treatment of allergic diseases and other inflammatory conditions, infectious
diseases, and cancer.

There is further provided the use of a compound which is 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-
(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one, in the form of a maleate salt, for the manufacture
40  of a medicament for the treatment of allergic rhinitis.

There is further provided the use of a compound which is 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-
(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one, in the form of a maleate salt, for the manufacture
of a medicament for the treatment of asthma.
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WO 2011/ 098452PCT/ EP2011/ 051830 There is further provided a nmethod of
treatnent of allergic diseases and other inflamuatory conditions,

i nfecti owOdnsig®8#3, and cancer, which nmethod conpri sesPadifPRIII0EEBNg t 0 a
human subject in need thereof, a therapeutically effective anmount of a
conpounthefigisdirtties pevidad adrephod of treatment of allergic diseases and other inflammatory

{[ (1S) - Conamiby infattiyihs dsaskes)bbd Cdndet, ilchthellydd) qoeipiriydd admilistdiimy@rachudidnpur i n- 8
-one, | §hb eta?m n@ééﬂh@?eo@ aﬁﬂf@rb |§aII§%lf'fxectlvglaﬁ‘lroﬁn’['o‘*ti a cUlrnE)glﬁ{d vﬂﬁé?Mb gea\%lﬁo fet hod of

t t t
human S ;gilm Sl e nE B R e P B e B 5
conpoundaRAPEAlti s

6-am no- 2-{[ (1S) - 1- met hyl but yl ] oxy} - 945- (1- pi peri di nyl ) penty1l] -7, 9-di hydr o-
8H puri ﬂ‘Te@é Bﬁ@r{helgl'oﬂldb@g nfeMda d?treaniznl &%“&ﬁ@all‘llhltls -U\hﬁrh@nétﬁocf éHrﬁd?i@és provi ded
a metho éj n%nlstterlnqiltonqnuaﬂe}% su%%%tfquﬁeec{\(ﬁer%of m%l%ergc)p ufcarfg]et! gr%ounq o%?” i) ngo a

human sudb 5p

Conpoun‘ﬁh'%iséham'go g-{[(15)-1 methylbutyl]oxy} 9-[5-(1-piperidinyl)pentyl]- 7 9 dlhydro 8H-purin- 8 one

am to- 2in{hg foB) ofla melehteldalit yl | oxy} - 9-[ 5- (1- pi peridi nyl)pentyl]-7,9-di hydro-8
H purin-8-one, in the form 150f a naleate salt. The invention provides in a

further ol
ami no- 20 11 m“hf?ﬁ@ﬁ?? E‘?‘fiéﬁf 0‘*9%‘51 E%& iﬁg%?gﬁ'?“”“%ﬂ\% gﬁg%m&%ﬂwyd o8
H puri n°8"’ %“Weftﬂ% ?‘%ﬂt il fiealls sifqetivg ayeyTia ¢ whighds 6one

ot her taminegdlii $chmethyirotyllee’-Sdfetitpip@inyhreandyl]i 59-Hihydrady-piriowd-ehedinghe form
pharsracsfuthaiadte e@apPosi ti on conprising a conmpound which is

6- am no2- {[(18) 1- net hyI but yl ] oxy}-9- [5 (1- pi peridi nyl)pentyl]-7,9-di hydro-
8H puri ormo an e or re. .

har s AT, PRUCED P APt ep s e o e N & FRmPRUTEVEFS Opr ovi ded
a pr ocexBinegr( iwg)eb@pthbr@uta']cpwh%%(ﬂemper@myl Jesiilo’s9-dingdoii-ruUiinEotmsy indee form

adm Xi ngf aamaleatp ealt) dogattiec ith at least one other therapeutically-active agent.

6- &gy no- 2- {[(1S) 1- rrethyl butyl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-
g;}g%’g’;gghu re 51 r}her grow algﬁartm%,%?ut%él,[gg%{glpgig%? c::,orr"njétrl(sama %lc%mpountdh whlcr:}1e|s %ramrlrr%-e
306- Ami %6(1@{1[”051@)”9“13" YHRIPH trPipeTidiRy IPe ovil-2 Sedinyslr @/ Pl P Bh ing FProfa di hyd
r o- 8H pualeate8alhreed oaedr matetphatrhresiafallyragceptablp ddyesntsect dayrietshe net hodol ogy
described in US Provisional Application Nunber 61/087777 and | nternational

Appld Ca'[;ﬁe(?@ls o fiSdk egﬁgé’ésg‘?og%%gyan&r?k;h%%9?&%ﬂ‘é@ﬁuﬁw{.cgl%%?’cfon%&.%% por at ed

herel n refe

appr eci #gng ﬁ&?mP&HW R EGT @”E'&?ﬁ%ﬁﬂﬁgé ety R By ioxgohipr&ewsridinylipealyii-y @nt sin
whi ch tdieydraBE-puda8tond, iotheffommpithinglratelsel), vdtheonpoemors pharmacegticaly yst al | i sed.
These cmpﬂ;t@mesmwn&dmgmmsas "sol vates". For exanple, a conplex with water
is known as a "hydrate". Solvents with high boili ng 40poi nts and/ or

sol vent th Sity form.h 0 ch as water,
ot Hithol &-A-2- ﬁeﬁbiw%y@@mwy}&ﬁ@wmfWy L S o e iy B ahe b ¢ o
form swakaﬁf@seof Wy e dreerperd vtike mtélﬁtwlwyc@tsprdwdoﬁ U§dirovdgiensl Apriicatips Numiber ar e
not | i né1@sy7vDandNWiRranidnaiAppliatiod MeiRCT/SPR00aI08s26H, ptitlighéit as WO2010/018133,

am no- 2,n&({r§gr§ged1ﬁe,rgﬂ1tgwrlemg%g] oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-di hydro-8
Hpurin-8-one in the formof a naleate salt are within the scope of the

invention. 45 WD 2011/ 098452PCT/ EP2011/051830 It w Il be appreciated that
6- atf noReaifedDesyrptiopef he lnygaliam oxy} - 9- [ 5- ( 1- pi peri di nyl ) pentyl ]-7, 9-
di hydro-8H-purin-8-one will be present prinmarily in the formof the
S- | sOmek willlpdtappR¥iatddGhat Geang BB ahic Blirfds chRfor@RBleRed RBSsANEAR iBUnicAT | ess

; N7
ot L R R D

40  points and/or solvents with a high propensity to form hydrogen bonds such as water, ethanol, iso-
propyl alcohol, and N-methyl pyrrolidinone may be used to form solvates. Methods for the
identification of solvates include, but are not limited to, NMR and microanalysis. Solvates of the 6-
amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one in the form
of a maleate salt are within the scope of the invention.
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5considered within the scope of the present invention.

6- Am no- 2-{[ (1S) - 1- net hyl butyl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-di hydro
- 8H puri wB-20na98452t he form of a mal eate salt may exi st PCH/EPAUiLONESBH C
forms. It will be understood that the present invention enconpasses all of

t he t ault wittdeppfeciated that 6-amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-

6- am nodikydid-8A-plrid-srot bt teLisrgddnopyrharly inShd fbropae iSdsdiyér) P& miay Idclude small

107, 9- di hydrO 1B ik Rtk 8 1RNS%, br 18 tHaR 39, Ahd BrefRbiiRcss Bigh 9%, BhGERRILIAS

i ndividual tagtoners gr as mxtures thereqf. :
61 At o5 i 1698 G e Rrsof gy 5%95{9@9'@%5 et elsle St g RRE PRS2 i hydr o
- 8H-pur faRsideigA avithin thehgcope phihpPregenfdi@atie. salt may be in crystalline or

anor phous form Furthernore, some of the 15 crystalline fornms of

6- am nog_Aniro(A 1531 et Aox ooy T -pelidingbe RiyiReoLiHyayd-3 8 Dib bnd indnéi hydr o
) 8Hp_ur ! f‘n r bp n%alentetsgﬁ r‘rfa?re%sp i];1 ’[aauftcprf‘ﬁl | r%e%r%s.sﬁlwﬁll brtraal}/ndgrxs,&o%% tl%?,tr%op!rgs%[ i‘i;%\rllt-;,sritiox\'hl ch
are incruded WThI Wt e scope 0 %e present 1nvention. The mnost

t her mod§/1FamPezser ¢!l ot tAs fautgmsrs At pRine-2r 1 - bmethyleniy ey 9d9-(Toriperidiylasgntyll-

i nt & est,9-ddQfol8Hpurpki-end iotmesfoum of a maleate salt, whether as individual tautomers or as

6- am nomufddth&kofl- met hyl but yl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-di hydro
- 8Hpurin-8-one in the formof a naleate salt nmay be characterised and
differentiated usij ngna nunber of conventional apal ytical techpi ﬁu_es

| ncl udh FEMSA-ISY vy oS5 Ly P BHRIPoR T S ERE RIS T i her ed
spect r dotopla (NaRpte sREMAY be precystalinopamaiptfoue fesmt Fethesperansame efdheori netry
(DSG) , drhaammgon ¢itdnmito-adRl 9)si-sethVichy] axpro-Bal1 s sidml Boentyil 7eRdihyReBet | C

r esonanggin(es }rhe i6mn bita Mﬂa|§5tetg9n ARD LRS! ALRANIHD LR Lgriﬁagieegvnhmae

included within the scope of the Invention. are spolvafes, hydrate I SOMers
and pol SFAEY BHIE PRSPHERIAg: AAF RESNaFogkgRmE S RO EOD PR PRoT e e

pi peri defipgrticpleniniergst.7. 9- di hydro- 8Hpurin-8-one in the formof a naleate
salt. 30Exanpl es of disease states in which

6- agp DOP@yr{m&gﬂé}drHajs s AR Y 1Rt et Rdudyoly: RLBL T bRk Ryh ) BERMYILY b=dihydro-

7, 9-di hé/lg-r 28 loRs In! e ﬁ)_rr%nfal el fltorrll’ mb%f hgra%%lriseea ShafrrerTBY dma%ea
potenti al Ipy beReT | cial e eB"t S r]cal ucflg alﬁ ergrc di seases and otS'hg_r _

i nf | anmineRey otemuetiond @nplyicabiealifiues dnfleding. EUL At Antgdsio afripyaaeifRdiffraction

i nf ect | KRP D, isfeasad specaostopy (i BiRaman spectroscopy, differential scanning calorimetry (DSC),

6- A nothem{dgtalimetdc amiiyasl (pahy hddserid-sfitd Rrclehr magnetic resonance (ssNMR).

pi p{gl di nyl )pentyl]-7,9-di hydro-8H-purin-8-one in the formof a naleate
salt is also of potential use 35as a vaccine adjuvant, As a nodul ator of
the i ¥ PESRpESHERd Tomyihe fRiegning thatdyelyded iy thg 85pPE Gk g Iyeption afe solvates,
pi per i divaydigg ésamets anp, @lyeidnghily forrdH-pffuamine-8-{ihe)- 1-methibutybexy}-8145-6 - mal eat e
sal t mayip@ldag!)RetsES-dihydraBHSHLRAIAS-@eaR thedbrn & LAABABAEEK.ON as an adj uvant,
in the treatnent and/or prevention of imune- 40nedi ated di sorders,

i ncl udi but not limted tq.infla tor r allerqgic.di ses.such a
e gl A e R O e R ,u{yﬁ%ér_gﬁ-f@w? iy jpenyl-
hy per s eh8idilygiot8-purinct-enesie dkesform eloas inaleplgi salt may Mavarrientially befefigigieifeety pe
hyper seingiude alietgic dsesesandothatifenosads cosditns fareaeplt ialiérgic rgaigs and i s,

col i ti sastind §RadLNS bibdases %Qrcgﬁt%ir.sﬁ-N%ﬁﬁB@{t[(ﬁiQﬁil-?net%u%@)@‘}-ﬁ-[éj(pr osi s,
respirat.or br. lilis S ul monary
S

y. djstr yndr qne onchi chroni ¢_obstructive,.
oS O DT B el Do P S R G e
chrhi c@4@ Y3cpieduvattzena and all types of dermatitis. WO
2011/ 098452PCT/ EP2011/ 051830
6- A NoaLa frloGdidbor 4t tHE il ¥ dne Vet arind-2={f(1s)Pi-RethyBLigNdxypeM-»11] - 7, 9- di hydro
- 8H purbi{)]ér%Tngﬁr?en't@-} @8ih&&‘5@l—%¥urﬂ-éﬁi& mh% fgl%L Bf’a Xat@lsgl?m ga,'ég %E'Tﬂ'sefplnaé he
t reat ment and/'or ‘prevention reactions against respiratory infectfons,
i ncl udi HEbYP YN FYAPIARN @S 2RI 1§ fhedrealRelt apdat R BYFROIShef MBWEFT 1 ti s.
6- 40 mediated disorders, including but not limited to inflammatory or allergic diseases such as asthma,

gam' no- Aefdid Ahinltis EmBeiifoto Rt ORsYd alRrdyb hipergtinpigvitydiintydigeaesy, )éfc)éinaphﬂicdi hydr o-
puri n-8- | 3 Ny S y

ot el AT AP Ry A et A e

li mi t ed®YWH rtﬁnﬁ%&'?ﬁ&a?@fcﬁrdf’?'ﬁ&“ BB LS SFPRAPY S;”%@@t”@ﬁ%“&ew upus

er yt hentipazhipitis, Shigaigrodisuctlysridmenans dikgases singpitispersts fitresis ackini¢ karalgeis.rikin
der4mt odpsprsitj Gyoril @bedriaseczgmalahd BrRjyped dfaermatnie] udi ng graft - ver sus- host

di sease, inflanmatory bowel diseases including, but not limted to,
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10Crohn' s di sease and ulcerative colitis.

6- Am no- 2-{[ (1S) - 1- net hyl butyl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-di hydro
- 8H puri rwB-20ne98452t he form of a mal eate salt may al so PeTEPedinlosisao t he
treatment of infectious diseases including, but not limted to, those
caused by hepatitis viruses (e.g. hepatitis B virus, hepatitis C virus),

human 1&AmmMsAD (e s)-¢insdtieybuty loks-9-[Ba Piplple By petg 8,9- mqmpﬁ&vpums&sne in the
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pneunpcetyeg %rafHVé'ﬁH%fE?St d@ﬁﬁmﬁ@mamw&%%ﬁ%mcwagebut@wm §4Mori dosi s,
t oxtipl aGmwbs’s diseqss Bldnineraive nelitiar i @, and trypanosoni asi s.

6- Am no- 2-{[ (1S) - 1- met hyl but yl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-di hydro

- 8H pur t l.,.in the
(roat me ?‘m A m@ﬁb@éﬁ@”ﬁéw (PPeTRL TR R Bl %‘éﬁ%@r@é at
are kno paleplesHl HaY A OPG USAHLIA teEFps t &h i %CH%SL%EIGH@ES IBgldingou ri% t ed
to, r enlmhltedé¢ thasgrcevsedriby, hepafitig vitiaes ¢e-g. impatiistB Yanchapatitisd} wrussthamagancer ,

bl arsderinpameesficienty) Ao NFapilbeuiAREs, erdey B o BsspaadryoNrasdsaB.gCangeiza 301 t

wi 1 beaper aed ﬁ‘ét@@ Wy QIQ/;GS %I'ﬁ dligd rhéla;trfé%w@(/ﬁ t%&unﬁ@n?éi@&%@r o“ to

L eat mot il Sy (Spendi g, o TR LandL ol SXheng 0. ispphyl axi

her ei n, PBinghenedo thefprm of)a malggateisalt By wisp &R ypefalin e treagngis pf Micrpia) infections
pent yl ]anJstbl; ey @ik ar8Hi8 Hhgatarib Nulgi o @ratsrcahEhdse intiuok, mut o reatimitartbl may be

usejoul l@@er%th]@é@@)@&%héq pREGERdNia, asperg|II03|s histo Iasm03|s candidosis, pneumo st03|s
6- Am I’]OIe ro%[(: Ia?n rretkt\ 'o%é’él)é' gs)%y% to% OFIG %) xo I'adr!ng%ll )|(-'PS A eJy
- 8H puri ~one ﬁ%o orm o EP RSt Sar {/)l% ormul gt € "
adm n| Sqr}de{fyparppqomlaéﬁy conveni ent way.

406- Ami no- 2-{[ (1S) - 1- et hyl but yl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-dihyd
r 0- 8H PaLAMMS-ANS)-H IndtBouindloR) 1 BE (531 iRl Bdh @) pS Aty - 7@&Nhydfd38H-9?$@fﬂ®Joﬁe mbﬁe

forgpul ag.edof é’ﬁqa%%%'san%%@ a%%'bve ds%ﬂh%%tréaﬁ%érﬂ%ﬁeﬂ»ioue, Pé’r}%‘é% sp%ﬂ[cﬁ@é fgal (for

di hydro

1ar|a

exanple intr or rectal
adni ni st{qaé_rp?rgﬁf cqrﬁeréﬁléatggeplgpt/vn to bé responsive to immunotherapy and including, bat not

6- am noindtefl[t¢, 1&)al telhaardiydniailupljlcengey -t9edsbeqntepicplerec@l eapicypblatgdricanced-
di hydr om8lahdii, ilduk8erdaElymphdiids dreravafdn @nt®l eate salt is formul ated for oral
adm nistration. In a 45further aspect,

T LR L e S e el
sal t i sdEgPsPeing an B cpaditiqnp prterd tozierhyiaxis pawedas thedreatmentpl establishednasal or

i nhal edcondiibmd. st rati on. Tabl ets and capsul es for oral adm nistration may
contai n conventi onal eXC|pients such as binding 5agents, for exanple syrup,

acaci a, t| n,.sorbjt ant.h cil f.star

o yvi TR OiopEs pESleb-aPirto LIRLRT S Pl S P piBhaRiilhech e
celf%l%l puggrare intag ﬁ’é’“@f %1Ff@!?atec,\%’f‘l'té“%rﬁ%ﬁé@b?ﬁaﬂ“éfa@?u@@rgsi‘tt ol ; lubricants,
for exanple, magnesium stearate, stearic acid, talc, polyet hyI ene glycol or
silica;g- ﬂhﬁoﬂé 8 B?-min%thjlkﬂﬂyl]%%ﬁlmls% -ppefidh@pehi-¢ /0. d.mﬂﬁ@%m b-9n€inaREi um or

sodi um Piﬂmg éfé ol Al 06 Wrmifitdd B0 RUG0E Riof oty ASn s i) aUr yI - sul fat e.
The tab et S
40  6-Amino-2-{[(1S)-1-methylbutyl]loxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one in the
form of a maleate salt may, for example, be formulated for oral, topical, inhaled, intranasal, buccal,
parenteral (for example intravenous, subcutaneous, intradermal, or intramuscular) or rectal
administration. In one aspect, 6-amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-
dihydro-8H-purin-8-one in the form of a maleate salt is formulated for oral administration. In a
45  further aspect, 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-
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10coat ed according to nmethods well known in the art. Oral liquid
preparations may be in the formof, for exanple, aqueous or oily

suspensi oNO,208al984520ns, enul si ons, syrups or elixirs, oPCEREP2I8/0prseEent ed
as a dry product for constitution with water or other suitable vehicle

bef or e %rgee inSecterrh pha malepiecssdt isafoimranatedrtoy tapisat adnrinigiotige ol exealpledtiti nesales
such 15asalsuspeindiratgnagents, for exanple, sorbitol syrup, nethyl cellul ose,
gl ucose/ sugar syrup gel atin, hydroxynet hyl cell ul ose, car boxynet hyl

cel I ul u drogenat e | si fying
agent s TSl B R A el mar ShERGAR e BT s Bathdin MM Lous
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colourin
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adm ni s¢opfipReertd tadumtroiasd pH lofl\NQlcbmpcbd”tQ)nOfohéiam;ﬁe @Bmmlswerﬁqumesaﬁd Thi s
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acetate and thinerosal), alcoholic agents (for exanple chlorobutanol,
phenyl et hyl al cohol and benzyl al cohol), antibacterial esters (for exanple
esters ofwpapa/deggeoxybenzoi c acid), chelating 15 agent $CIEPR01A®5SBBE0di umM
edetate (EDTA) and other anti-m crobial agents such as chl orhexi di ne,
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5. 086 (W oapkwmbases a®foh 16598 8lo 398 (Wl bé%fed%h%é;t@fép\Q&bﬁt'd?ﬂwe composmon
6- Am no-2-{[ ('1S) - 1- met hyl but yI ] oxy}-9-[5- (1- pi peri dinyl ) pentyl]-7, 9-di hydro

-8Hpurin-8-one in the formof a naleate salt nay be buffered b the
addi t i oROBROSEIANS HeN Xamnierdiereiy 2HBRTh £8e SIeRPUAS ISIB LR AOVi M3V dudegnerar
aci d, tmomsuegadénts phiok plmat@s ts tactitatesdisioputidn oithe hhesishate paftoles @xthapheeduke
dodec ahp'r%abfame ReRpesttd! BdrexaflpiByHE ainBuidfl s@HaMAL @4¢ i AF AMdunt Which QI AbT ]

r may be
; n? Zéce%sg%Qn'mgﬁull%?ﬁﬁ *Jb?tﬁ%%eslof phag& Hﬂ}é\cﬁﬁy é#&gpéglg%%?dtgniy g?@@%&y( W W)
based Oﬂcqqq@ e%era@n% hﬁf"f‘t su)qh qswglye&eﬁygq sor monooleate (Polysorbate 80),
2011/ 098482 CEINER 814 pAGKEEBOS. Ehanwf@tanbfnav as peesmtsrkamgmag“e of Betveer alrpat
sucr al 0381 tcS10%% AER), sEECA¥RIh 0.00 ko @ 75% | (/v hier @ampld 4060t @SB, (Wi Xbdses en the

gl ycerollotaf nggﬁ'toﬁme% asihay t ame, acesul fame-K, xylitol, sorbitol,

erythrit nmoni um l'ycyrrhizinate, thaumatin, neotame, manni toI
men 0noI eucal yptus oil, canphor, a natural 5f | avour i ng agent, an
artificPag of mefeéwatry@dugwagea%ﬁ ‘mRyrsi incktdedie agirvederficity @B bory fieidsee.g.
co- sol viemds(cs thervaagallvavityn edsuiieglintredied lesvels whirlitaticy. Bfantples sfepdaeaceutically

ggggg?g%{cg ta@@%n@g ty%BJh@tfng%ﬁth'lrﬁ:mdﬁ bﬁémtﬁrﬁlt&f to%rumfd'ecé’éxltr&{se

i o opy DAL qg@ R onge ehitare. sy &n&a”% pulg) Aoy Raks e %sr{}ﬁphemt

y&ol sPg g @ﬁﬁﬁﬂoé”tﬁéi%@@ b A SUG&rﬁ? frg) hakoP-5% W/V@nfé’réw&ﬁ nment,
the COo- 3% (wsv) pbaspyloertmatgiaywelghtoﬁ:mesmhmemnc(rs) if present, may be
included in an anount of fromO0.05 to 30% (W w), such as from1l to 25%

g‘(’)\llmv)\?)m (% RFI’]IH%X?HRE? 1 fnﬁeqmlt;lut)yl]gx}}%(yﬁiﬁ(Wp}Merla%ﬁ %gnt9lﬁ17t9m?h);dpot §-| pV\ﬁﬂ gl%e %fthé he
form of a maleate salt may be buffered by the addition of suitable buffering agents such as sodium
40 citrate, citric acid, trometamol, phosphates such as disodium phosphate (for example the
dodecahydrate, heptahydrate, dihydrate and anhydrous forms), or sodium phosphate and mixtures

thereof.

A buffering agent, if present, may be included in an amount of from 0.1 to 5% (w/w), for example 1
45 1o 3% (w/w) based on the total weight of the composition.
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15 Conpositions for inhaled adm nistration include agueous, organic or
aqueous/organi ¢ m xtures, dry powder or crystalline conpositions

adm ni st ewoot1d9845e¢ respiratory tract by pressurised pumpT@mP2éiniosisas, f or
exanpl e, reservoir dry powder inhalers, unit-dose dry powder inhalers,
pre-nmetered nmulti-dose dry powder inhalers, nasal inhalers or pressurised
aer 0sol Exanpidsast sastdi@bsKingSayentsorcludidi sustafoké aduerose, sStdHagbea sanpesbt, frodisse,

cont ai NyH@L&S, g@/éerBlhéorﬁ's{/r‘dFrﬁs Qﬁarﬁé‘raﬁéﬁrfa%gk &ﬁu‘t& s%lwtﬁtgpér%trﬁﬂﬁj a"rmb(orﬁ{ﬁn _
provi de onicity

ooty ne e YR L Arerge. Rl @eatﬁﬁlg Bl Sh eSS
adm5n| stavpwihgragenthan agldal darusnmaget.agr saebHptiagdharedpi rat ory tract by
nebul i sati on. Such conpositions may be aqueous sol uti ons or suspensions or
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Corrposi@j,@ns whi ch are non-pressurised and are suitable for 30
admnistration topically to the nasal cavity are of particular i nterest
Swtablg {/ggsgtlons contain water as the djl uent or:%/arrler for th

pur poser oA (§5 TP5REBs MBY BRLCTUIPT Mfth 3N Gifogh0 P 1 $he (MiKe seeh ?ﬁ)fé‘é“ |1ray be
provi deld Z.Wt w/eloter exammia ibmexe il Bieewtve baserhoraibe iridifveidhh gf theeernmosition.

tomsci ty-nodi fying agents and the Iike. Aqueous conpositions may also be

adm ni Sé%ﬁ%lt 93 Foff'ﬁmQ @%lsﬂgw ihS@dd ueo@{é\‘gfahw ?j 6%998@3&0'@}{ r%%/mr}g;al Ly

be used to 0Sl.t.1 0 avitl es

Conposi RIBIET e’ %"%qﬁsgwag'tw i %tafﬁﬂam@e VR Py ek YIRS
fluid dnegiemniospxaree. EsREvor A BYeles InfglersoyRi-@ossdnapaysien s ﬁ'QrSoPrefm%téreﬂhr ough
whi ch amoidesedry poweerafindidng riakaliirthaken@qsedsudsedi e radbEipena e cthebpisarstdre
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O POl rortEllytl S SR NSRE R, 316 SANFEAI] JocRIOH AR il oL fRERYCl T Of
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ori f i cerengifatdye trad il ingwlisatiodnoBudhreetpbsitensi My e dupeoassatutibss afsuspansiesgpr f or
spray diseRnsdeNgered b @rdssitisdd pasRROSIchIaa rhétb@dldBse NASE, wiRietuge ofa f | Ui d

di ns tioned type is described and illustrated in
I nts%fna |'t8ﬁélh(5%(ﬁ?@h%5§p%ﬁ cation publication nunber WO 2005/ 044354 (d axo

G oup Limted). The dispenser has a housing which houses a fl uid-discharge
45devi ceorheasitiogs for edmpisesiindnpipalisrte e mnsedoremampleoiot tierrertnfeot ofghintial atitg a
fluid cmémmgl ihtI0ds p@mnsm&&ué&m&BMdﬁmeaad &mbdaiforttiesivared foape at

' eaSt Or'fbesa daQ&i@é bPB%E&RE doﬁw %EchHyvﬁh:h' ate 1B ?rté% s By A st doi %F’SpeCt

cart o eigerin Geial g %B%Pﬁ‘ yafﬁd”B“ﬁb eplnipttst St cripsties contin

conposi Vatenasghe dfenborarfisr &r dns puipesgghaueorasenPasiions Br edministatinsus thedund n
one enbadiose may bt peovidet with dosjeatisar excipiedts dusk agenitstiah aheme todidityshddiyied in

Fi gur eSag%néoanﬂQhé)lfkeV)Q}@Q?é%ﬁﬂns AIYERY Be GANPRE] RNRe ﬁ%tt@' b ation.
6-am no-2-{[(1S)-1-met hyl butyl]oxy}-9-[5-(1-piperidinyl)pentyl]-

7, 9-di hydr o- 8H-pur|n 8-one in the formof a maleate salt may al so be
del3%ver duigyisaensgnipan yrigrbeheossed 1o geliver aiuidheqrareaitiopi Ba nasgh prvitest [ srluid
publ i catdngositiominey b&\BJGDVS dBBIBueisa kot t@ricalip adddouri St@d)a,flufdojispenaarrma as
di scl Osleéie\éﬂdlé’pehﬁﬁg?ﬁ@ﬁf‘e%rH%pgh%r&ﬁce?%r ARh WARh&GheteRH dase &itefigged i n

Uni t ed é%rﬁb%g‘ﬂgﬂ §% ??Fme%ﬁ)%ﬁ ﬁ%tdrpgpcaﬂm@a[ LﬁS@%Z&%é?‘O&Cefoﬁt{?ﬁaomg%r%H&FLAfm ted),

for exanple nce
may be f&n& @i-affe@aerb uelyfluigqispangers e Qﬁ”§@”6§@d‘dfe‘%wﬁ‘ gugssEvor %”HF'P'G@@??%QB
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may, f odis@%ainghezzId@ orifice may be configured for insertion into the nostrils of the user for spray
dispensing of the fluid composition into the nasal cavity. A fluid dispenser of the aforementioned
type is described and illustrated in International Patent Application publication number WO
2005/044354 (Glaxo Group Limited). The dispenser has a housing which houses a fluid-discharge
45  device having a compression pump mounted on a container for containing a fluid composition. The
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presented in capsules and cartridges of for exanple gelatine, or blisters
of for exanple lamnated alum niumfoil, for use in an inhaler or
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et gy eds BegRse)@lict wmgm}msw b%a&&ah@eso(?d?\éké’rﬁﬁe'Id&to%é‘Bﬁé{!af%ﬁ DANsSoviRse per

g:??glnfgoor{)oaﬁ:gnsarhgy %l%oelnalevagrgg déi[g)nn%%z th%’]gtr;a?‘ndac;a%r%rr] a f%rtbt—:‘erre%(mpl%r?t Foar‘I lee?/r‘r\}é?%gt he
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013 oohrea Beb sl ] HENERSTEL PREEY Q%f”is}f%#g%’ B heortbratsa ingo, o,

i nhal atP'gRI¥ QhSasiediopn EPNaNeTE SFVINEH R Msdicamer) RckEh™ Wﬁe%?d%éﬁﬁ%ﬁ bl o
mal eat einkaftionglevice. The containers may be rupturable, peelable, or otherwise openable one-at-a-time

6- am Noandrthé Gdse) ol tharinhydwaiet Ydrhgositibn QdihmistekePbp@nalgionydn) P@BitHdikce of the
7,9-di hMﬁ‘é|Qtloﬁ'aLe91—Jé'a@kﬁo\%‘ﬁ%tﬁ‘é‘&'rtarh%%éo%éh%npﬁé?ﬁ%a! Wle 5 e"f‘%f cIrleM%r%ar bon

uor o ere

or Ao BRnecentd FHioF o FR aiage e e TAL o TS ers?%éet hane,
1, 1, 1, 2DISKBIABEREhantf PISKIS- nd?)fr'@ﬁafﬁéfkgtﬁdézyﬁﬁWPﬁméh*ﬂWér eof . The aer osol
conposi tion nay optionally contain additional conposition excipients well

known i Nd%\/\@&t mﬁ‘éﬁme @&n&i&fﬂt}ﬁ P b% rﬂowd?eld%s(é M r‘éserl/ﬁplhtah'lﬁhaféﬁlo@n
ol i gol agt 94/ 21229 and

VIO 98/ 3 5:8 iﬁ/ldewce th{an BM%Prov% g%l?\/anueftermg mecﬁam%?or me?ejrlng aac}é(s)e PfS(r)]Fvent s
10e35g EXHRRYPN frWé’%eerP?%%HtO@Bhﬁi@@“t"ﬂ S'F@”ﬁhv}’fle%@ﬁé*r‘eé?r?? dpe iF @PI§iineR in a
cani st einhdled gy a patieat inhaling @a cwnihpiees Pf tbé dewck. wkernplarynadrkeded devipes af st er i ng

val ve) @p@larfelﬁumﬂmewamﬁ@tu@écay TIVISYHAIEER Wi (5bheRin GPaHdl GRIBALER ™t MENt S,
Creans @,& %? for exanple, be fornulated with an aqueous or oily
Y I)le addl ti

base wi on of suitable thickening and/or gelling agent and/or

sol vents. Such bases may thus, for
40 A further delivery method for a dry powder inhalable composition is for metered doses of the

composition to be provided in capsules (one dose per capsule) which are then loaded into an
inhalation device, typically by the patient on demand. The device has means to rupture, pierce or
otherwise open the capsule so that the dose is able to be entrained into the patient’s lung when
they inhale at the device mouthpiece. As marketed examples of such devices there may be

45  mentioned ROTAHALER™ (GlaxoSmithKline) and HANDIHALER™ (Boehringer Ingelheim.)
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exanpl e, include water and/or an oil such as liquid paraffin or a vegetable
oil such as arachis oil or castor oil, or a solvent such as pol yethyl ene

gl ycol . TWOckamsg2agents and gel li ng agents which nmay PeTEPe@d1a81300 di ng to
the nature of the base include soft paraffin, alum nium stearate,
cetostearyl al cohol, polyethylene glycols, wool-fat, beeswax,

car boxypebsumesdhydresut cangbsttiehs sliaske falatedtvatcayeseitt@ndsospegsiyie e & $olution

monost egfahsy ARHiIPL mRAE é%ﬂ'o% %Fﬂrﬂosi [Mish- rﬁ&%uﬁyl]ekﬁtg [@’H; p%MduHﬁ pERE Ul at ed

h
iy s??@?%ﬂ@ PRl dos 7RG RSudaipel it PEREE B g 8 Aldadin s g
agerft s %ntadmnq:mﬁh@r%gwg thgrepbrpa@;wl@ﬂwdrcﬂgwausmqswmﬁyl%e f or med

wi t h t he1aiztetdfluarmetraoe tabll @,3pHveptathesen-pfapanexeanpix@ire trefedf. Thaceasel or
st ar ch. cdRBBonRYy BStidhallyBshefireshditohdl BMpasitSipRhtsRN-KABWE MURe BASEcHAdsS O
conpri Séd?@ BRE e Og(/ {él%ra%. |2RGH 8 é}SoranS&cac.dso‘?'ng}alt LS 1A% RIG N SuestiAGNdI NT

agents or

6- Ani nolVe ‘%[’%@%? and QY W?’ﬁ?@w‘]r@?%@ Ylining. gne Manpéaciing (ompany)\png co-selventhy dr o
- 8HQur ¢.g9-Bhanok Pressuiired compesitiona witedemataly betetaimalin afcanistex gnglae alup@nium

f or mul %&@tér%losfeﬁ%ﬁ%&fa%' ged neRFidg balve) AR Atdd ihLrani J3tuatdp dFdviaes with a0t her
devi ces eoressurl sed gas devices) which deliver the active conponent
into the SE For buccal administration the conpositions may take the form
of tablets or |ozenges forrmulated in the conventional nanner.

6- Ani noCRinfgntsl Sleamsrapt! agls bnay fqrexginple.- hesfo(nulgiep with di agueope at gity]bage Bithli hydr o
- 8H3UT tha a8difdteofisDitdbiteth kérignarafior deMid fineasdibrisovBits &b bases maymlgtied as
SUppOsi &0 f‘e’s mc%d?wa?e?aﬁ&)br“énﬂgl SLNYSMuiPRRh T HPPOS etBloVoiRBER 85 SH4EHs BFoCOC0a

butter or

6- Ami oSSt f’ %ﬁétSHé}l Bk eJ”H Pe 9yopls Thigkepng SOPYF AYT JPMIR3PEN S 7N hydr o

- 8H purMay Be bses aCﬁorﬂﬁé tq Hemp basgtieclugg| soft pasaffi|) albmiseunt sieamateat ed f or

par ent edetdstetyrialtbisdl r @iyiettyleny glyod;lstsmoinfaecueemaxoCarléd:'»qpaymenh;ume amf eefiuloge and

mayse QRaRRaL Sfdlop g&wl 9RStehRfd BN R hoh b fisifmgagRayl es, vials, small

WD 2011/ 098452PCT/ Eg 011/ 051830 vol une infusions or pre-fill ed syringes, or

in multidose containers with an added preservative. The conpositions may

t ake suUeRioPDMAY PR LEYIREH VRSN agURIYE P8 PBHRESe Gnd Wikl 88RTRl 3SR Capaeans %br

non- aqueoessnidifyiop agents sthbitiaing agerttaidispbsinguagantersuspeyelinigsagsus lor tigkening

anti -ox;gg@a@t S, buffers, antimcrobial agents and/or tonicity adjusting

ages s. Alternatlvely the active ingredient may be in powder form 5for

constitution with a suitable vehicle, e, sterile, ro en-free vvater

bef or e TRWersriRexealappli@ion By Re é&”“%ﬁ’]wﬁlgy‘el?éd ?J@@psaw eo%?"“ldte'[ P3sRgoa sterile

powder exaewts, tid, lagtosatoostaieti Wogeiaiey e &rinblatedayitha@nragreousror byn-faqudousngafae

steri | ealsotamprioing aae pt merl dispetsiiglageasNsaiiilisiiy RgEntaHlspdramigediity bng.

6- Am noprgs%{,e(“q,@ 1- net hyl butyl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-di hydro
urin-g-one in the 10 formof a naleate salt nay al so be forrrul at ed

W|t vacci nes as adjuvants to nodul ate their activity. Such conpositions

may conf- émm0a21f[€1%dyqutl@égutxd]pxsér&[ﬁtﬂbweﬂfﬂl@)Qmww $P-difrydemBZmviing@ane indberponent
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Vi rusesp,Qinekiof Hipel dé@ﬁ:e@?eré 'p?és%§mseﬁ%g§ﬁg\%esy\@vﬁlbh B8 velthe BBHVE c%ﬁ’\gp%?mosthlé“ th

adjuvantlactlwtylnc uding b not limted to alumniumsalts, oil and

wat er e sions, heat shock prot eins, lipid A preparations and derivati ves,

gl y&ol i pi ds, 150t her TLR agoni sts such as CpG DNA or simlar agents,

cyt oki nés bscaahadisiniGivatOBRheconhdosltignomay ake Hrerfomyefrialgets or lozenges formulated in

6- Am nome chlverPmalmamiday | but yl ] oxy}-9-[5- (1- pi peri di nyl)pentyl] -7, 9-di hydro

- 8H puri n- 8-one |n the formof a mal eate salt may be enpl oyed al one or in

conbi natl on with other therapeutic age

20Ani no®Amine 21§§1311th%\019§¥}]90[§§} “Pge @nld)fe?)tv'bé%%yﬁgﬂ §hentry-rPogingh)ii hydr o

- 8HOurform 8f Dmelepte aahmaﬁ/@ismb@ﬁora\umm ippeditoriemd.gt fantaitingeonventional

phar macapbbsiahl hasas tucharsagedt Husbr srhddglyashtieBi st ered toget her or separately

and, when adm ni stered separately, adm nistration may occur simultaneously

gr a?neﬂg BFT\I{ al %éy S&%@{’EML{S&?}%}{}?&E-& _ag% @mﬁ)fentyl] 7,9-dihydro-8H-purin-8-one in the

pi per i dioryp @@ﬁteyle]sav wwmaqynrf@rmhi%fpr pRrenteigbad ministiztion i plo$ iniecien erat e
sal45 anebntifeue idi@sionZimahadyriecaedantsall ih Viniaddseferma g its(emre andmpbided, elat snigll
timngs of admnistration will be selected in order to achieve the desired
conbi ned therapeutic effect. The admi nygtration of a conbination of 6-

am no-2-{[(1S)-1-net hyl butyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-di hydro-8
H purin-8-one in the formof a naleate salt with other treatnent agents nay
be by administration concomtantly in a unitary pharmaceutical conposition
i ncl udi ng both conpounds, or in separate pharmaceuti cal



30conposi tions each including one of the conpounds. Alternatively, the
conbi nation may be adm ni stered separately in a sequential nmanner wherein
one treatwormiiAysesse i s adm nistered first and the ot her PEEEP2I1051830 ce
versa. Such sequential admnistration may be close in tine or renote in

ti me. Vvolume infusions or pre-filled syringes, or in multidose containers with an added preservative. The

356- Ami ¢ompdsitibislibay thkéredidnyfbimst asl sbxiyrs; Sudpsngidnspomanilsionsyih hpesvuy b} noh-9- di hyd
ro-8H péb[deeu&ém‘f‘es' £'not Mgy éd?ﬁe{’m fbfrmé\at@RJ SRhE s%éﬂ és émyox%n'tés%e‘réq aﬁfﬂﬂ@ﬂo@%? Ion

with one o
e rsals Pl RudE Rl e ST nee R B SR Pher ase
i nhi%i tfef @@Uéwrla@ltft%étéblawg@ﬂes%@j stetilaryrogenremswaies bafere use. g dryaglid hose
di scl osgédsdntatiddn2Q®4/pbRA8Dyeitlitg \ABtHIEDEIMAE 6cptical F i@ DBividdaTdildcontdine?B3,
HCV- 7964 it a sBHEZSIutiBE BgdticAl @io BEdH coAidehasEirabizach@gpd in WO
2006/ 018725, 2004/ 074270, WO 2003/ 095441, U52005/0176701, WO
2006/ 020082, WD 2005/ 080388, WD 2004/ 064925, WO 2004/ 065367, WO
2003/ 005 880-3n 1§77 crariipdb utsiex i lB/ (s udiny e yh 6 1 itydosdH-prip-g-98s ptke WO
01/ ¥W788Bm Wi @akateCRal A&Y alsdDe Q0 RUDERitHbvagnide sasadjaantsde miogylatedipdii a;cat/ltyon
i nhi bi t Qlich cEHPBsifchsaa/doftain antib&dik Sl 0P ¥hiibod @ REGhE@Y brf an &htigéHi©¥dniponent
?erd

| am VUdhaﬁdlﬁq]gut% mnl1 t@ |%ﬂat|r§ Dl\fN {ea'so%ab BQ&th"dat ﬂd?or%“&é%s%fw”@qlké%la_pt yes

protease In naV| avir

Brpr onapF e b ghE 5 R 9°mp°mt§wﬂﬁ@9%2¢w @ﬁim&ibw&@nﬂe&%e@amw

at azanasalts, oiltang mateemulsiqna) eaastiock prodgiisn bR A pr@n@datlph%awrwaWEa@@ohplds

I nhigi t ether TBIR YA, subKa98PG DNASHIINIBA ag@nel cgoRihéLsuchR@e BN CSHWE ILletsorde and
nucl eotiﬂﬁaraﬁgﬁgse transcriptase inhibitors such as zidovudi ne, didanosine,
zal ci t abi ne, "abacavir, stavidine, adefovir, adefovir dipivoxil, fozivudine,
todoxil, entricitabine, alovudine, a_rmlc_)x_ow r, elvucitabine, _and simlar
agents: 6'B«Wﬂ§’n2'ﬂ(1§0'ét5@€it@ébtﬁlé}@é¥}§e[5t(i-ﬁrﬁ@&fﬂlmﬂ)tpa%tél]-7=r9rﬁ'fmdf%$ %peﬁlm%—pn@nnﬁge an
agent hfaxh nta matebteasit deaily ibe ren@tdyed aloye suia ltombinatmuwitcaher tidrapepti@agetc6) such

as Revi Arﬁﬂb@@{ﬂ(ﬁ* ﬁf\‘é'(rfy@ ®x bf}w(f ﬁBéﬁdlrlyBHérft)'/I}j'ﬁg dlh%?é@ﬁﬁ!rm $biAd RtRZorm

capraV|r|ne etravi,rine ILmlar agents

i nhi bi t JAMYELRS %‘t'ga%dnt Vi FH’ f‘ieugff}”y a?"’fz’"&@” %ﬁﬁyﬁ’ﬁé“d rfﬁ&i’geEFﬁgé’ 355,
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and si nsdaaent@adye it a1y doderdT megamaninitshoficeamsing-A€[I11 st -Reth @bty Boxgl}-4-RA- 457, and
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SR ol i i s ey
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neur ami amide:2e(1 Siki-biethaibstyBay ho4s (1aSr 8B5S pertyiah? dlhvdrO@#ewrlar&merm th@éprarm vir
and si nibﬂa&ﬁaléﬂ@@élﬁwnh StRerafratnélt abéic hay Se 5y admnstraiBandochiniiginy infa unkatyadi ne

15and s ale ﬁ&b@@&rﬁposﬁgﬂ J1cﬂfdﬁ‘1£gfb%fh' Mgﬁ%@@ﬂn%@ﬁdr&@%&m@cb&% pcl eoti des

such as I SIS 1 Sl iviral en ndet erm ned
neg??am ORRSFIANS 336R '”“ﬁSF‘Q&QSHth CPWB@&“’& 5 r@i}é%ly e ?&39‘2’@68?‘ 55781, WO
2003/ 08&BTgstelnd seo@reielyin @ Fequantiplanannenwheipid ose Feataentrpent is . administered first
6- Am noari2-thi¢ 6thS) sekompdiyddougtas. PactydeqBedtiat {dmipistpioh diag e )caratrytiche dr, r@mdiehydr o
- 8H purihmpf-one in the formof a nmaleate salt may also be used in
conmbi nation wth one or nore other agents which may 20be useful in the
prevention or treatnment of viral infections for_exanple i mune therapies
(e. . ifrie¥moet-o Sy -rertimdutielprgid lRd SPpsEdHoXIPARY!- 7@;&"&@%@7‘ BHENBRIAE thecept or
nodul atforms of T yalekiersalt atyiiesissd nrcoamhinag@mvigt sneanmahase aydndy usefie int te preserdion

t her apestliieatnyshe 61 ViraBinfeditins f ExainidsCof 8G@Ntigents@itidde! WiHGADTREQ6Y, RRGARIZesUCh as
cor ti Coglf; S'Eo?% Qéchffg NSRRI PR TE 2004 H51318 M1 ad N AWBLLA¥oiAdE H wb and

|
oL A 2GR 318 angl W 9P BERR) G0 TH601 S NI-BBH HE TS ey RI 728 8180y dr o
- SH%uraaweLasnboaerﬂlsdmecu or\WOG006/0heV2eaVe® ZWKI07AZAD, BE 2@BAY5A4 tonbi nat i on
wi t h ongszuosmarermt hey 26uga20e82MN G hoaBB0REs, Wse 2004/D6u 2B ewpr ®0enb5387, WO

treat ”%3%7@45! NS bS8 SRR L2005+ hé‘zfﬁTW&Edos%o‘Eﬁ%%P A5 T 81 Ay

for ex e WEE nti - nes, .steror Atfﬁ,

br onchod 205" 4t b BEARES SYsmla stenk erlentidinibise Sich 2 aycour

ant i choflam@toglrcgaaqémls cidplewiopagividineeand sireilan egenix Areieasednfitaiors sisk ardul at or s
anssi niivagrotagenihisibiton® seawinanialritavatit, bathavir helifmpyir, atpkenasir, asdamplanayir,ant i TNF,
anti-I1L-5, anti-IL-6, anti-IL-12, anti-IL-1 and sim |l ar agents; receptor
therapies e.g. entanercept and simlarggents; antigen non-specific

i mmunot herapies (e.g. interferon or other cytoklnes/chennklnes

cyt oki ne/ chenoki ne receptor nodul ators, cytokine agonists or antagonists,
35TLR agoni sts and simlar agents).

6- Am no- 2-{[ (1S) - 1- met hyl but yl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-di hydro



40 agents, topoi sonerase inhibitors, antinetabolites, antimtotic agents,
ki nase inhibitors and simlar agents; nonoclonal antibody therapy such as
trast uzumsib,2ogénys4s2umab and other simlar agents; and hecwmeeoiieersapy such
as tanoxi fen, goserelin and simlar agents. The pharnaceuti cal
conposi reeanavia etazetavirgtinranaviiendlingvdmtasioavinand tledto\beroteaseiinhibtiere BEMNZ0R1,
45conbi wabs@rsaMa0BO3d:; ahe aigiilacaient Meleckide hap audlégidagRBiseitdnsdribake
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astroi ntesti ccor i nvent i may
R I S e T R T R e
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the forgmighz dapralindd aVRabs, TM@Q%h§trrav\ﬂ4n%harﬁ)t3|r{'\ﬂ3ﬁ%gerﬂ§‘%n9% Mlbitors such as
Lher apey bl orA61 Y B BRA 4o BROCARDLURLERA L SHETS Sl 8 ARANP TR,

conveni én
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t herap g&iﬁf Wd %641%%8 T206’1/0%5 o8, \)iétz%o%kém%f WO 2004/055011, and WO
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pi peri dfdi %%9&‘1 S"T"@yaéi?ieﬂtﬁd? %ﬁ'ﬁﬁ?ﬁ 'H'g'é't%%%“%ﬁslc%%%néﬁﬂiﬁw a nunber of
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thexdt r egd lﬁg?eﬂﬂ |n0(f1e Hzm%n %pﬁé'eftﬁﬂgﬁt'd?glrél rrﬁ'éﬂtlf)ﬁ@for LyampERfhdkliverasibowl g be in
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anmount ipammdatgryvegehtd sustuad doytidostefaidsmr NSADS On-stproidad anti-inflarama®ayl agents)

i nhal edadodithis agént@dni ni stration, typical doses for a 70 kg adult should be
in ghe range of 1 mcrogram"re to 1rrg per day ThIS am)unt may be given in
25 a si ngl e dose S ree, four, five, or
more) of PEVI9:-418El&s ﬁ‘éerth%%ﬂ}y”?ﬁ@ﬁ'[?ﬁélp'pfaﬂ@ X'EF%W”'E&HW%%% PH-8-RBe Udhe.

Si i | arfounstayesleglecalt thaydeaped ppomainetidrowiti ereatr meane oiber adestsortidymabrli ti ons
r ef er r egkefudintB& PieRention or treatment of allergic disease, inflammatory disease, autoimmune

6- Ami nodl%e_aégag‘are%ﬁa# IEEEM%P%MM&M% Ltﬁﬁlgé eeeétérGfderllé/QEQtaf nc%héclzilggcg% Qéd;?
2y b pplech PP B RGP a gEontS o b St o5y lggePng
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i ndi catTiom, antiHles age-Ilas dantiandpt arbiFL-ofant Benilpabgesins; recaptdr thbapfeatety. entbagrcepaut e
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FonesPefiiies. ShokheraBoR HmbOEgod MR Boue AENEE S aMRbS S
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6- am no-2-{[ (1S) - 1- et hyl butyl]oxy} 9-[5-(1-piperidinyl)pentyl]-7, 9-
di hydr og-RRHHRU-{[A-S31 My IslRARRI NS (PRI bh@nme@m 7 O0IHALEH blRREBHe iithe T out e
of adm g dﬁuaaﬁn R s%wnag%% o R fon et BRelloch RS Db

Preferred_uni |ons are contain
sub- dos¥sef g”H"ePré’iV?P QBB(/Eeart'é‘EFtt%éla”CSF f%{r?xé'ﬁB'FGB?’T‘%tf‘%raP?L&'Ef P‘(‘ff‘i‘ atst‘?é‘?y@(tif‘g of

40  agents, topoisomerase inhibitors, antimetabolites, antimitotic agents, kinase inhibitors and similar
agents; monoclonal antibody therapy such as trastuzumab, gemtuzumab and other similar agents;
and hormone therapy such as tamoxifen, goserelin and similar agents.

The pharmaceutical compositions according to the invention may also be used alone or in
45  combination with at least one other therapeutic agent in other therapeutic areas, for example
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40an active ingredient. Such pharmaceutical conpositions may be prepared by
any of the nethods well-known in the pharmacy art. There is thus further
provi ded wophaveysgeut i cal conposition conprising 6-am neC2AEPR(11851830
met hyl but yl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-di hydro-8H purin-8-one, in
the forgasgpintesiingl giaease. VD COPDAGOBHBRMTNG EPPE INve0BI8BaY als be useddn one or
nor e phanitaegot vitlabéne replaephabtierabyl uents or carriers. Optionally, the
phar maceut i cal conposition may further conprise at | east one ot her
t her apeuti.ca active a al.so oVi. d for
br epar 'EW@HX%'HB'HQ?SHJ&@%%s?peeé?;a%‘g?re%“8ﬂ BB SR i ng

6- ard noMethylPytylioxyir9-fast! yjpesidiny)neaiily . Bdipgire §Hmuﬂé18r<lﬂ‘ien'ylﬂ)epféﬁ‘t‘ gia m?'egtedl hydr o
- 8H- pur satt; 8getberayithi at leakieorfeartimar tferapentidatinbetiveagent. Wi t h one or nore
pharmaceutical |y acceptable diluents or carriers. There is also provided a
process

fore ny T BI08 by TR BB Hlepli MRS bl 000 el oo one

conpri Sﬁ)hﬁ)ﬁh@@& %3 ﬁ@n@osmon and thus pharmaceutlcal composmons comprlsmg a comblnatlon as

am to- 2d€fipéd S)ove togettey Wit bilkddené plRarmBeduticgly peca nthbtey/dilupetrdr gairie7theredi hydr o- 8
H- puri nedreati@t ailitier assRtsiaRe Plerf@heat e anion (for exanple, maleic acid e.g.
in a suitable sol vent) to produce 6-am no-2-

{[(1S)-1-net hy| but i perid i h urin-
bl Sne T Aol b Sreciaamant & 4 g BeRik ShE e Rartd Stid e blenedhibos o
1: 1 r atpieerighinyhednddit 69-dihydrn-86= mmfﬁ@or@.v{ [I gg@)wd upon a number of factors. For example,

15 hythbdpatidspxye, -afd [Nérgﬁtlofmiqueeub@hmwe)n@wﬁewohduﬁo@redh|hyg1ltrr@tr8bhtmna iitg- 8- one.

6- Am no e%elﬂtg' (tl:lrec*‘)mt&rer@myé 16¥| %rp)é)@ ﬂ'\% r£>|§te Q)a-acﬁﬁlpg{rétfab%}’é Amabbé g 9 di hydro

ot h332¢°3§§éf&§§@wtﬁ%rap%'% R AT O rswan

pr ovi deiteddant physiciais Regardleps. aneffagive émoamtl%ﬁ@aé@tméétcpf Beanang2-{[(tS) wr | | be
appr eci metadbbthigdxy - 05-(1 e ridinyli@n tyd7haadis ydry-8 H-guih-8tdme foreaenirexgmeiit df hoens

abbyevi dfie rd?ﬁ’?ralhﬁf%hé’ra ls,lqyl\ﬁldj@é |h@ﬁ'éira%é bt cbﬁ)oﬁ g&dhd Mgﬁ@@@&ﬁ@él kift hose
skil | edrelc:lnlen er%rt Mor usuall f&:a)é:tlr\r/Et rr}%un sho erI_‘BNE e o é }ﬂ E J Qxkde
HPLCH g orma¥1 ? chroma ogra th ECREVE ase’” Con a
C18 col *amﬂu wmhh@eraiaon% f@b@ vekd a@#tﬂpéﬁ@meﬂﬁ@f ahaftyal AI0R RER €A Wait | ons by
el ect r osualybatass 7 $p et me.Seo pyranBREST inkhlgh@s®s @k ddraioisiration, typical doses for a

70 kg adult should be in the range of 1 microgramme to 1mg per day. This amount may be given in

25 asingle dose per day or in a number (such as two, three, four, five, or more) of sub-doses per day
such that the total daily dose is the same. Similar dosages should be appropriate for treatment of
the other conditions referred to herein.

6-Amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one in the
30 form of a maleate salt may also be administered at any appropriate frequency e.g. 1-7 times per

week. The precise dosing regimen will of course depend on factors such as the therapeutic

indication, the age and condition of the patient, and the particular route of administration chosen.

Pharmaceutical compositions may be presented in unit-dose forms containing a predetermined

35  amount of active ingredient per unit dose. Such a unit may contain, as a non-limiting example, 0.5
mg to 1 g of a maleate salt of 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-piperidinyl)pentyl]-7,9-
dihydro-8H-purin-8-one, depending on the condition being treated, the route of administration, and
the age, weight, and condition of the patient. Preferred unit-dosage compositions are those
containing a daily dose or sub-dose, as herein above recited, or an appropriate fraction thereof, of

40  an active ingredient. Such pharmaceutical compositions may be prepared by any of the methods
well-known in the pharmacy art.

There is thus further provided a pharmaceutical composition comprising 6-amino-2-{[(1S)-1-
methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, in the form of a maleate
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TBMEt ert-Butyl methyl ether 40MeTHF2- Met hyl tetrahydrof uran NVPN- Met hyl
pyr r ol i tHltherseorBCVDiash PlarmaesUtiealls acceptable dilents ppedigers.cOpicadlysdet o make
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WD 201\%998452 PCT/ EP2011/ 0518 Sche pe Al
alsr%pr gr?dor ess Hr preparing suc ap armaceltical composition whic comprlses

admlxmg 6-amino-2-{[(1S)-1- methylbutyl]oxy} -9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-
one, in the form of a maleate salt, with one or more pharmaceutically acceptable diluents or
carriers.

There is also provided a process for preparing a maleate salt of 6-amino-2-{[(1S)-1-
methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one comprising reacting 6-
amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one with a
source of maleate anion (for example, maleic acid e.g. in a suitable solvent) to produce 6-amino-2-
{[(1S)-1-methylbutylJoxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one in the form of a
maleate salt. In one aspect, the process produces a 1:1 ratio of maleate anion:6-amino-2-{[(1S)-1-
methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one.

6-Amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, in the
form of a maleate salt may be prepared by the methodology described hereinafter.

Abbreviations
The following list provides definitions of certain abbreviations as used herein. It will be appreciated

that the list is not exhaustive, but the meaning of those abbreviations not herein below defined will
be readily apparent to those skilled in the art.

DMF N,N-Dimethylformamide

DMSO Dimethylsulfoxide

HPLC High performance liquid chromatography
MDAP HPLC Reverse phase HPLC on a C4g column using a
two-solvent gradient and analysis of the fractions by electrospray mass spectroscopy.
SPE Solid phase extraction

min minutes

Stripped Removal of solvent under reduced pressure
TFA Trifluoroacetic acid

rt room temperature

vol volumes

BSA N,O-bis(Trimethylsilyl)acetamide

CPME Cyclopentyl methyl ether

TBME tert-Butyl methyl ether

MeTHF 2-Methyl tetrahydrofuran

NMP N-Methyl pyrrolidinone

DCM Dichloromethane

The synthetic process to make 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-piperidinyl)pentyl]-7,9-
dihydro-8H-purin-8-one, and maleate salts thereof are summarised in Scheme 1.

17
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Typi cal reaction conditions for each of the synthetic steps of Schene 1 are
provi ded bel ow. A: D hydropyran/ paratol uene sulfonic acid, e.g. 50 C for 3-6
hours. W0020W1098&3452PCT/ EP2011/ 051830 Al : Di hydr opyr anPparERtall0ersao
sulfonic acid, e.g. 50 C for 1 hour, then ammoni a/isopropanol, e.g. 60 C
for 4 hours, then add water and coolSahemarthi ent tenperature over 12-18
hours. A2:BSA in acetonitrile, reflux, cool to O C, then tetrahydropyran
acetate in acetonitrite, warmto 510 C, then aqueous sodi um hydrogen
car bonat e. IB: Ammoni a/ i sopropanol, ye.g. 50 C for 5 hours, then anbient
tenperature for 12-18chours, themwb0 C for Qwhours. 10C.kRer Z = 0, RA
=RAONa/ buf, ON/dI et haxy gt hape % 93- 110 G 12-18 howr
d: N-Br 0?1 /'?;@i h Yi-chbono t?)&ﬁe—e)\g 0\>5—G—f>or 130 r’ri>1‘rart es then
anbi ent ¢ mdperNature . 5- 1 chouy herR'g. w di um Rt e/ met hanol
under nitrogen/60-70 C/ 12-88 hours, n TFA/ nol e.g. ent
tenperature for 18-65 ho . Do N-Br sucgi ni in dichl t hane e.g.
0-5 C for {0 mnutes T\,hen anbi ent tenpe ure for 36-48 holrs, or

C for A-6 hours. E: |Sodium

F./ TFA/ met hanol ¢.g. anbient

N- br onmosuc |n mde in c Lloroformat
net hoxi d qux 4-
e.g. anbient tenperature for

il & oo

t enper at 18‘F€J5

70-74 hours G Pot assi u ar onat e/ DMF then 50 C for 1-2P5 hours, then add
(VI), stir 40 mnutes, thep 25add (1V)/trd ethyl am ne, t i ent
tenperature for 18 hours. @ :Potassiym garbonate/ DVF, LHe e under
nitrogen for 30 m nutes, then anbient’ terrpergt/ube/cfdz(\?'l) stir for 20
hours. 30Q&2: Solution in DVF with N QRropyl et hyl am ne, @n 50 C for
48 hours, then nore (1V) added tRIr;ze’H ?ﬁher 50 C for 48 hour

chl ori de/ net hanol , then anbilent tenperdtlite for 18 hours.

H: Hydr ogen

Br X G1

NH,
N XN
)L)I\>—0Me

Rz N N

b
X

(X=Br)

H P
inwhich RAz= ~~ > 0

,h=2 m=5and X=CI.
Typical reaction conditions for each of the synthetic steps of Scheme 1 are provided below:

A: Dihydropyran/paratoluene sulfonic acid, e.g. 50 °C for 3-6 hours.
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35Conpounds of fornulae (1V), (VI), (XIA), (XIl1), (XII1), (XIV), and (XV),
are either known in the literature or are conmmercially avail able, for
exanpl e fworenSigsas2Al drich, UK, or may be prepared by amar@mpgomiostsaknown
procedures, for exanple those disclosed in standard reference texts of
synt hetAt nelPihutiopywsgyrasraiohieas sufoniaeidhe.g A/ &feetih@yrghen emiesiaiisppropandt h
Edi tion (200dy.,60Wd felyBhaskwrdr addavatésaitp iceblen smvienQe@asratiréSyver heg8 so(rr ost
B.M and Fleming I., (Eds.), Perganon 40Press, 1991) each incor porated

her ei n ence ie at

5o N | ToSATER BB el bl % Hee eGSR B e inaseipriie. W Ry ar o
- 8Huri n- 8 the Thﬁnt%éeqt@ﬁﬁﬂ'ﬁm fydf?ﬁ?@a@réor@é@t may al so be prepared nore
generally by reacting 6-am no-2-{[(1S)-1-

met hyl bgit yl ]%mbn.anioérdp&mnl PErsoticyl 5 RANS ¥ amiSlarl kdytt Ro@hbPl{ghdrHne
with a sour CeS {3 t %r%o&ate WO 2011/ 098452PCT/ EP2011/ 051830 anion in a

sui tabl e sol Véh i sopropyl al cohol . A suitable source of the nal eate
anion is maleic aci d or nal ei c, acid salts. Exanples of other protecting
grolfps €hat Fay HO, BhplCayaky!:i R" Qb g/ Hiptetioxyebarese. @%dﬁobédorkﬂéﬂﬁ hrouBand

t he rreans for their renoval can be found in T. W G eene 'Protective G oups

in O g y ] ?%%tr&ﬁééu%cmlmﬁehn 'éﬁhl%"o%hake \éd:]loeiy CfiﬂaFjSOSrQ]m%te %IQe(% m6 é}}qor por at ed

her ei n erence su roce%ure

her ei nbef or eeH‘QE@W% 0PeblurdRe &F- PFBERY tBQX'd BRbanti “Bﬂ%{ln't%’éﬁ%%oof
heati ng and °(0tbbd hougs, fiean W/@ﬁtbﬁwg@,- ambientdgmppbiire onp@pbahowre- r equl at ed
oi Itdhat hs or tenperature-regul ated hot-bl ocks, and ice/salt baths or dry

;ig%‘fg@gg?rg%{rﬁo%ﬁéﬂm |H9,cﬁloro%"ﬁe/agl§tse'ggr66§n Cqu‘%f- fﬁ)@g]&%fs tl'lﬁ%oeln%érﬁn for
o Com erE BRI P RAE hfrs o R TR v RO By e Bl g S Agyrse

extracts, such as shaking wi th anhydrous magnesi um sul fate, or anhydrous

sodi um Bul f as&liuno meprassleg:tidnbioug heftuxiydmopkobi c frit, 15may be enpl oyed.
Conyenti onal nmet hods of puri fi cation, for exarrpl e crystallisation and

chromat ngr apﬂyA/me%an% qJ |en tle}ncgra ure é)nq%)%grh rls,1 <;>r0Ir rr%t\a/tﬁano?eﬁhasge

chr onat ogr ap as reqait e S & DAY S8 PP or med
usi ng conven@F‘@ﬂ@FUF%&r7@ﬁf‘§°§rﬁch as ethyl acetate, methanol, ethanol, or
but anol, or aqueous m xtures thereof. It will be appreciat ed that specific

reactio@: ti n@&aésﬁfﬁ@@é’r@édﬁ@leeriW@@} 1.y saRuetetRh @ ed), BYr 40 minutes, then
reagd i on- monj £ Qhh Rl%tl%ﬁ)%n%ﬁg derft?ém;%ﬁmlfgr #éﬂouré ayer chromat ography and

LC-M5. Were appro ria I'sonmeri c

6- am no-2-{[ (1S) - 1- net hyl butyl]oxy} 945- (1-

pi peri détyl ) Petassiun) carbonath/BYEr be@BP furnger Bitwgen for 0 binutese hen @mhbiest

i ndi vi dual iempFeraturé|Sdagviganvene esas. procedures such as the fractional
crystalli sati on of di astereoisoneric derivatives or 25chiral high

per% Ceoc u:??” @%ﬂnﬁr{gg’r %9%8&%&'%%‘*%%@2 o TQE) ggﬁeﬁﬁttﬁ%}‘gpre&\{ hods,

such as X-ra@d fjhendunthes Paphfor 48OceRer al Experinental Details Conpounds
wer e named usi ng ACD/ Name PRO 6. 02 chemi cal nam ng software from Advanced

Chem sty DeN)‘r?J %ﬁg&lﬂhﬁdé/ﬁ']%thena_otrhgﬁ‘Eﬂblemteﬁbérgturé\@H%—ﬁ@urQanada

35Experi nment a | s of LCMS systens B-D as referred to herein are as

f ol I ows System B
Compounds of formulae (IV), (VI), (XIA), (XII), (XIII), (XIV), and (XV), are either known in the

literature or are commercially available, for example from Sigma-Aldrich, UK, or may be prepared

by analogy with known procedures, for example those disclosed in standard reference texts of

synthetic methodology such as J. March, Advanced Organic Chemistry, 6th Edition (2007),

WileyBlackwell, or Comprehensive Organic Synthesis (Trost B.M. and Fleming |., (Eds.), Pergamon
40  Press, 1991), each incorporated herein by reference as it relates to such procedures.

6-Amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one in the

form of a maleate salt may also be prepared more generally by reacting 6-amino-2-{[(1S)-1-
methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one with a source of the maleate
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Colum: 30mmx 4.6mm I D, 3.51.tm Sunfire C18 colum Flow Rate: 3nL/mn. 40
Tenp: 30C WV detection range: 210 to 350nm Mass spectrum Recorded on a
nMass specwoanai®s45asi ng al t ernati ve-scan positive and ne@GaAEPLE /061830

el ectrospray ionisation 45Solvents: A: 0.1%v/v solution of formc acid in
wat er  aNPRIQ Bl SIVROT e BREXQIODY IBAB8D ABsuitgble owrte okthe nalegte asforfigmaleic aci d
I N aceta&uid érrhdl€ic geiadaient : Ti me (m n. ) A%B% 0973 50. 1973 4. 20100 4. 80100
4.9973 5.0973 10 System C Colum: 50mm x 2.1mm I D, 1.71.tm Acquity UPLC

BEH C18_Fl o te: Inl/mn. Tenp: 40C 15 detection, range; 210 .to, 350nm

Thos. o pEtATARO! AL P B Era B e TopfEey T (iR a R as frspub Lo

posiX i vahddheimearsalor eir rservaktadderfeyisriay. Yo frepgei forteShievantrs imOrdavav

anmoni ulyrithessr, BonEditon 1 Wigdyeand Sdh s SA066 incrgoriiéd nerkin bameferehee soit teiatemnto
such procedures.

For any of the hereinbefore described reactions or processes, conventional methods of heating and

10  cooling may be employed, for example temperature-regulated oil-baths or temperature-regulated
hot-blocks, and ice/salt baths or dry ice/acetone baths respectively. Conventional methods of
isolation, for example extraction from or into aqueous or non-aqueous solvents may be used.
Conventional methods of drying organic solvents, solutions, or extracts, such as shaking with
anhydrous magnesium sulfate, or anhydrous sodium sulfate, or passing through a hydrophobic frit,

15  may be employed. Conventional methods of purification, for example crystallisation and
chromatography, for example silica chromatography or reverse-phase chromatography, may be
used as required. Crystallisation may be performed using conventional solvents such as ethyl
acetate, methanol, ethanol, or butanol, or aquecus mixtures thereof. It will be appreciated that
specific reaction times temperatures may typically be determined by reaction-monitoring

20  techniques, for example thin-layer chromatography and LC-MS.

Where appropriate, individual isomeric forms 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-

piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one may be prepared as individual isomers using

conventional procedures such as the fractional crystallisation of diasterecisomeric derivatives or
25  chiral high performance liquid chromatography (chiral HPLC).

The absolute stereochemistry of compounds may be determined using conventional methods, such
as X-ray crystallography.

30 General Experimental Details

Compounds were named using ACD/Name PRO 6.02 chemical nhaming software from Advanced
Chemistry Developments Inc., Toronto, Ontario, M5H2L3, Canada.

35  Experimental details of LCMS systems B-D as referred to herein are as follows:

System B
Column: 30mm x 4.6mm ID, 3.5um Sunfire C4g column

Flow Rate: 3mL/min.
40 Temp: 30°C
UV detection range: 210 to 350nm
Mass spectrum: Recorded on a mass spectrometer using alternative-scan positive and negative
mode electrospray ionisation

45 Solvents: A: 0.1% v/v solution of formic acid in water

20



20B: acetonitrile Gadient: Time (mn.)AY% 0991 1.5397 251.9397 2.00100
System D Colum: 50mmx 4.6nmm I D, 3.51.tm XBridge C18 colum 30Fl ow Rate:
3nl/ m n. Wergp11/@8432UV det ection range: 210 to 350nm Mas®CIpPedinoms3iRecor ded
on a mass spectronmeter using alternative-scan positive and negative node

el ectrospray i oniBdt1%n/v3®lugen oidptnye Acid naeRtoaiti®ni um bi car bonate in wat er
adjusted to pH10 with amoni a solution B: acetonitrile G adient: Tine

(min. )A@@%eﬂ{_)OQQlTige%,%%l) 4.0397 f,0397 WD 20114§98452PCT/ EP2011/ 051830

Chr omat ogr aphi ¢ p(ljdjrl ication was_Jypically perfprmed using pre-packed
silica gel cartridges. The Flashhaster |l is an”automated nulti-user flash
chr omat ogr aphy sy&fem avail abl e9% rom Argonaut Jechnol ogi es Ltd, which
utilises disposabd.2, normal phas@, Solid Phase ®otraction (SPE) cartridges
(2 g to 100 g). ljgprovides quatgrnary on-line fg vent mxing to enable
gradi ent met hods g be run. SSan@) es are queued3 using the multi-functional
open access softvx5/a'(r)e, whi ch nana%es sol vent s,

10
System C
Column: 50mm x 2.1mm ID, 1.7um Acquity UPLC BEH Cyg
Flow Rate: 1mL/min.
Temp: 40°C
15 UV detection range: 210 to 350nm
Mass spectrum: Recorded on a mass spectrometer using alternative-scan positive and negative
mode electrospray ionisation

Solvents: A: 10mM ammonium bicarbonate in water adjusted to pH10 with ammonia solution
20 B: acetonitrile
Gradient: Time (min.) A% B%
0 99 1
1.5 3 97
25 1.9 3 97
2.0 0 100
System D

Column: 50mm x 4.6mm ID, 3.5um XBridge Cqgcolumn
30  Flow Rate: 3mL/min.
Temp: 30°C
UV detection range: 210 to 350nm
Mass spectrum: Recorded on a mass spectrometer using alternative-scan positive and negative
mode electrospray ionisation

35
Solvents: A: 10mM ammonium bicarbonate in water adjusted to pH10 with ammonia solution
B: acetonitrile
Gradient: Time (min.) A% B%
40 0 99 1
0.1 99 1
4.0 3 97
5.0 3 97
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flowrates, gradient profile and collection conditions. The systemis

equi pped with a Knauer vari abl e wavel ength UV-detector and two G| son FC204
fracti on-wol2baods+se enabl i ng aut omat ed peak cutting, colPCe@EP2@n/0ar3do

tracki ng. 10Sol vent renoval using a stream of nitrogen was perforned at

30- 40C @fromagesphicputicaBproweibipically pedamedaisingiprepdaketrsifeedied gartridpes dber y
Technol pigstesasBaiifis anadéhatea mulissex flasbBhionBagrafii syste NMvaf@Re iror@ Anginaut
e BB Eh 0Ltk GRS o, oS R 8P
e or na? e dhadF i rlude® riietony SRR RERLTPAN wiPle e tmelisdd e

pr otonaPABPIeHAG EHevest usingdBe pylirferntiomhepgbrceesSiarA. MBich PMBeENefcsCIRASs

di r ect eftbvarstespgrepiantgirofieardtdleotias comiitinmt dikersystrohds edligpedavithiat Kreansr riakelin

bel ow. JAgIddYtnd@i-8étkEiBNaniBwo sVt ARG hcROIEMbcthis TbMRY aLRRGkY ek dddRgn t o
350nm ano(ﬂecg%ﬁ%nggg&%ra were 20recorded on a mass spectroneter using

al t er nate-scan pPOSi %e and negati ve node el ectrospray ionization. Method A
25Met hod A was conducted on an XBridge C18 columm (typically 150mm x 19nm
I . d10 5pBelyrnt kinmyyadisinget @repmedf ndnoberewas pefopeedattiilet0°Tloe asokemiiuse Sgwidowed

were: AsystehPavalAsitien adRIIDREMSHOTERROONSE Saffeh WalRE, EReREBHA 387 bkanmmoni a
solution. B = acetonitrile. 30l nternediates Internedi ate 1:

2, 6-Di chl or o- 9-$tet rahydr o- 2H pyran-2-vyl)-9H purine C 35 To

. 6- i ol RHB PR irdverasscerdasih elfierEPChar PYISRrdr trogiiher ¢ Petier PRr A0 arfpter
Al dri chhvanas DRdw ¥ asarhy hityd8tsae@rofegd atwprkirfacdt HBMYIHZL Jhepintegialietaedand figadi c
aci 1 ( Owabelthg) tetrdhiethiisiihe betheassidaapetbnbied 30lvéntand.26 bpm for CDCI; or 2.50 ppm

3, 4- di hydparsdtypyran (16.8g) (commercially available from for exanple,
Al drich) was added. The reaction mixture was then heated at 50 C for 4

hours. The reaction m xture was
Mass directed autopreparative HPLC was undertaken under the conditions given below. The UV

detection was an averaged signal from wavelength of 210nm to 350nm and mass spectra were
20 recorded on a mass spectrometer using alternate-scan positive and negative mode electrospray
ionization.

Method A
25  Method A was conducted on an XBridge C4s column (typically 150mm x 19mm i.d. 5uym packing
diameter) at ambient temperature. The solvents employed were:
A =10 mM aqueous ammonium bicarbonate adjusted to pH 10 with ammonia solution.
B = acetonitrile.

30 Intermediates

Intermediate 1: 2.6-Dichloro-9-(tetrahydro-2H-pyran-2-y}-9H-purine

cl
NN
)l\)): \>
c” N N
O

To 2,6-dichloropurine (25.0 g) (commercially available from, for example, Aldrich) was added ethyl
acetate (260 mL), followed by p-toluenesulfonic acid (0.253 g). The mixture was heated to 50 °C
and then 3,4-dihydro-2H-pyran (16.8g) (commercially available from, for example, Aldrich) was
added. The reaction mixture was then heated at 50 °C for 4 hours. The reaction mixture was

40  evaporated in vacuo to give the title compound as a yellow solid (36.9 g).
'H NMR (CDCls): 8.35 (1H, s), 5.77 (1H, dd), 4.20 (1H, m), 3.79 (1H, m), 2.20-1.65 (6H, m).

35
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40evaporated in vacuo to give the title conpound as a yellow solid (36.9
g). 1HNWR (CDCI3): 8.35 (1H, s), 5.77 (1H, dd), 4.20 (1H m, 3.79 (1H,
m, 2.20-woebi®dsys2m). WO 2011/ 098452PCT/ EP2011/ 051830 PCmiEPeemeirsse 1A 5
Acetic acid (1.2 L, 1 eq) and pyridinium p-toluene sulfonate (530 g, 0.1
eq), were dissolved in dichloromethane (6 L). The solution was cooled to O
C. A sohtémediatofiAt he di hydropyran (2.52 L, 1.35 eq) in dichloronmethane (2.5
L) was charged cautiously over at |least 15 mins. keeping the tenperature
below 5 C. Once the addition was cqmpl®etep the solution was warned to 20 C

and 10stirred overnight. Water (5.0 1)) s tharged and the resultant

bi phase was stirred vigorously befor@ r ng the aqueous | ayer. The

organi ¢ phase was then washed with saturated sodi um bi carbonate sol ution
(5.0 L) and dried over magnesium sul fate. The dried organi c phases were
concent ACRIBACIHAT-£ he! POIEARF PYRYAPBPAPHENE $WANRE (RPOtch 8- 1gide aie distdvesidn nbar  at
50 C t odigneamethreertbial Thef sodOhh wasl ceolekod ‘@i Hyshigioy ohthe diftydropyred (52 lwas

af f or defl3msq)an aiehibtonedmde (25 $) WahEHaygebxpelidualy dveicatiighs( 25 BihsKi@epil He

t heor et lleﬁ’lglar Ydrgbgﬁw I°@t & mear}o%'gigh was lete, the solution was warmed to 20 °C and
2-Chloro-9-(tetr xlgro- Rran- - Ié- ?—T%urlln- -am ne 5] .

2, 6"Di cHirgf Y%ﬂ“@ﬁtet %fﬁ&/é o= %‘ﬁsﬁ??@%‘-’ nq/ i el ipﬁése(‘%? gy ViePEséx anpl e,
as pr epeaied réroevinaihe pavadiualaver Y hearganie ahese wisttherpwasherwith safureiedssagivapanol
(250 mBicaborate foldton (R0 hpatdsdriediol@rmagnetidmngifat. Biehiriedbrdagidpassdsiwee

over ni ghfncefratdd dRE rdiaBUAdoYatd redlLiRgTRINrésslifd th SO RIHAPANDI -c(id QRsurd) Was

added to brea the resultant ca and the reaction m xture was heated
force t Brekd ot i by Theton st Ron tiadnat aio S BETE: Fon
m xtur evalay ligiHd &6 Wt 87 (tIrepreticy! vigd- t he yel low solid filtered off. The
solid was washed with isopropyl alcohol:water (5:1 (v/v), 60 nL) and then
ai r-dri ggrHedse 25 YotHIAD-oL @t@hydRo2 H gyt 2-Gii-OR-puthl6-ahiidd rate was re-filtered
after standing overnight to rsolate precipitate and both solids were dried
in vacuo. The first crop was pure witRythe second crop material showi ng a
very mnor inpurity (isolated broad sign 3.5 ppmnot seen in first crop)
30but was ot herw se identical. Soli d‘l T Z*L) crop (28.4 g), solid second crop
(3.42 g). 1H NWR (CDCI3): 8.01 (1H,s)# 98 (2H, broad s), 5.70 (1H, dd),
4.16 (1H, m, 3.78 (1H, m, 2.15- 1.60 (Ei:}overlappi ng m. Internediate 2

(alternative nethod):
2- Chl oro-9- (tetrahydro-2H pyran-2-yl)-9H
20

i n-6-am ne 35

2,6-Dichloro-9-(tetrahydro-2H-pyran-2-yl)-9H-purine (36.9 g) (for example, as prepared for
Intermediate 1) was heated with 2M ammonia in isopropanol (250 mL) at 50 °C for 5 hours. After
standing at ambient temperature overnight, a further quantity of 2M ammonia in isopropanol (100
mL) was added to break up the resultant cake and the reaction mixture was heated for a further 9
25  hours until the reaction was complete. To the reaction mixture was added water (70 mL) and the
yellow solid filtered off. The solid was washed with isopropyl alcohol:water (5:1 (v/v), 60 mL) and
then air-dried under suction to give a first crop. The filtrate was re-filtered after standing overnight
to isolate precipitate and both solids were dried in vacuo. The first crop was pure with the second
crop material showing a very minor impurity (isolated broad signal 3.5 ppm not seen in first crop)
30  but was otherwise identical. Solid first crop (28.4 g), solid second crop (3.42 g).
"H NMR (CDCls): 8.01 (1H, s), 5.98 (2H, broad s), 5.70 (1H, dd), 4.16 (1H, m), 3.78 (1H, m), 2.15-
1.60 (6H, overlapping m).

Intermediate 2 (alternative method): 2-Chloro-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine
35
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WO 2011/ 098452PCT/ EP2011/ 051830 To a solution of 2,6-dichloropurine
(259) (commercially available from for exanple, Aldrich) in dry ethyl
acet at e (WOQonipsssas added p-tol uenesul fonic aci d nonohpdT&Pe01123BaE))
(commercially 5available from for exgpple, Aldrich). The reaction was
heated to 50 C and 3, 4-di hydro-2H pyran (18.1m) (commercially avail able
from for exanple, Aldrich) was addey ™ ne go. The reaction was all owed
to stir at 50 C for 1 hour and thecI h was renmoved under reduced
pressure. This afforded a yellow solid. % gspen3|on of this solid (-36 Q)
in 2.0M ammonia in isopropanol (460 ni) heat ed under nitrogen at 60 C
for 4 hours with an attached condenser. reaction was 10 poured into
water (50 nmL) and left to cool overnight The precipitate was filtered and

Conpount soienel 2R Ene 150 Eogremly bl e edped i) in &

( ClOHlZ@hN@Q?tﬂteﬁ%mL WwEzRdded Pd@]h@%é‘ C@@tacwgp@rm,hydra(el\ty%mg 2@4“’“@5'6”)( 3:1)
1511 Nl\ﬁa(le(tﬂm&rﬁaﬁl) éxathpl:, ABIriCH)HT hesreactibn s h2kled 59 50 & &l §, 4 Hihydd)2H-gyr@0 ( 1H,
m, 3. 6@ 1 cmmer%raﬁﬂ-a\(allable m&m fbr g)én( Aldﬂ:h vJas7a4jdé§-H1on@go ihelsn@aét%h' rr)

I nt di t t

N, 0. bi o %S?? ﬁ&?ﬁt b 9585 Lot rag H@Wﬁav%%‘%%% LR TS e
SUS pens@we@fa @le el ASUBRANSIAD 6f thisisald (B60) i§,2-0M suBIoRiFdN iSopieBMAL4S0 Ml)y

avai | ablas tieate urider nitogenmat 80 °A\fdr UendGisgvithlan attactedhivpddenssr. Abeteantidnrwdse (4 L)

in A 10boehioQtdi@dsd Mb) sRABK & caaNélekiight. rﬁ}% réduﬂ?@tem/é%tfhtén%dféﬁébﬂ@b bParef I ux
25and Ay %gx}c?%% Cf)q‘t(?_l(} ‘Q,a}tfor 3%%’&@% {’éra(?‘fotoo the IJ' o %pouwy E’e ﬁ!} ﬁ,tea :Eochd fwi 5 then

re- progral SPiTORYES ATl R bt Ton
t et r ahy@? 6py Fi2RHH acetate (preparation descrlbed in Tetrahedron Letters
2006, 4MB2Ecd ftTdHaliN-Q) s02%e88 i bed in I nternedi ate 1A) (282 g, 1.959

mol ) i nusmddr(eb&rcd .elt,p(mt*r_lje,a £3508:1pL) was then added slowy via a

dr in 0 i t (283
i, %%Mﬂ’?fd jz Rt J@‘g gj B e A T AR B R s
observéaH %ﬁe @ur;ﬂd% ﬂgn$Er§% S re-adjusted to 10 C and stirring
mai ntai ned for a further 1 hour. The m xture was then quenched by addition
of 1M slathirmiedisanb Qrrilico-04telrhhydfo-3Alpyhn-@Ed Biptiai-6-a®e observed and the pH
checked to be basic. Additional water was added to the suspension (1 L) and
on standing the |ayers separated w thni,he aqueous |ayer containing
significant solid inorganics. The ma rlhy of the aqueous and inorganic

solid was /L\/ >

20

N,O-bis(trimethylsilyl)acetamide (975 mL, 3.988 mol) was added to a stirred suspension of 2-fluoro-
1H-purin-6-amine (200 g, 1.306 mmol) (commercially available from, for example, AlliedSignal) in
anhydrous acetonitrile (4 L) in a 10L controlled lab reactor and the resulting mixture heated to reflux

25  and maintained at that temperature for 2 hours. The circulator was then re-programmed and the
reaction mixture cooled to 0 °C. A solution of tetrahydropyranyl acetate (preparation described in
Tetrahedron Letters, 2006, 47(27), 4741 and also described in Intermediate 1A) (282 g, 1.959 mol)
in anhydrous acetonitrile (500 mL) was then added slowly via a dropping funnel followed by
trimethylsilyl trifluoromethanesulfonate (283 mL, 1.567 mol) dropwise via a dropping funnel. No

30 sigificant exotherm was observed. The circulator temperature was re-adjusted to 10 °C and stirring
maintained for a further 1 hour. The mixture was then quenched by addition of 1M sodium
carbonate (4 L). A solid precipitate was observed and the pH checked to be basic. Additional water
was added to the suspension (1 L) and on standing the layers separated with the aqueous layer
containing significant solid inorganics. The maijority of the aqueous and inorganic solid was

35 separated. The organic layer still contained significant solid and was cooled to 0 °C with stirring to
encourage further precipitation. The solid was the collected by filtration and the pad was washed
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35separated. The organic layer still contained significant solid and was
cooled to O Cwith stirring to encourage further precipitation. The solid
was the cwDl2eces4sby filtration and the pad was washed PODEP2011/051830

2011/ 098452PCT/ EP2011/ 051830 very well with water then dried in vacuo at 40
C over nveghvel wityvater thie drigd in ¢aeera 40 1@ orernightde givmtheoltiggragdowsl ds ¢redn. 8 g) .
LCVS ( Sysduest 49)id (15928Tg)= 1. 71 nm M+ = 238 Sinternedi ate 4: 24111

S)-1- %ngg%gy,ﬁgacv&g&{yﬁ{q,ﬁa,{mdr.%gl-l- pvran-2-vl1)-9H- purin-6-am ne H2

Met hod A diumtert-butoxide (48.5 g, 505 nmml) was added portionw se
to (S)- 2 pent anol

(cormer ci aItI r;’;wal | abl e f2r om for exarrpl e, JuI ich

reactlon is exothernlc) 2- Chloro 9- (tetrahydro 2H—pyran 2 yI) 9H—pur|n 6-
amne (32 g, 126 mmol ) (for exanple, as Prepared for Internediate 2) was
added and the reaction m xture heated & NC for 72 hours. The reaction
was cooled to roomtenperature quvparﬂLt ed 15between et hyl acetate (500
n.) and water (500 nL). The organi ¢ pRasé s washed with saturated sodi um
chloride solution (100 nL), dried (MSO), i Rtered and evapor at ed. The
residue was triturated with ether and the selfd material filtered. The
precipitate was re-washed with ether and the filtrates conbi ned and
evaporaﬁ g Ahe crude material (approxinmately 30 g) was dissolved in

n. a reverse Bhase (C18)

65)'1( and purlfledl\oﬂychrorrato rg{é§§

co|19hn ogn %aéfi 8.3 9P RRIMBYY) WG 2982yl dR{Phr4-pentgnel (185m

0. 19 FAromaneenially amallaWFrAm tov exargple glulighrChiial Setetons} deodm Mnem’qlsremrr@ until

i mredi afichggenédiisi(BbteS@dctibhtidiexd@@icnhial. @CCHasH Qtrah pdio-2 At sy anbDARD B-pamh-81 | on.
Appr Oprérﬁlhgg fGbb mlWr%x g{égﬁe n% 8 nIe'rﬁméc%‘t@Cé QS& UGl a%?rhe' REQERt hane

o ea by RS b SR CIR 2 T Ol %ocnfaV?%Sf’c%%Fﬁm e A e

gi v t h*eetwequ &ih\d apgieig el 08l )andayater ¢ @ami-X aia@rprmwc glrasg)waspmsbtRiBw(tBy st em B) :
t RET = satiatetisodiudvidiloB@6sdulitioh @thoBnL )SadlduMgsex, ), filbuédaridieap@8edgTheZredidde nol )

}N?z maddﬁgs ﬁ'lﬁjra(tcS) with Qtﬁgrt é’h@%e {fidndidrial ﬁ‘lte% R bre@iﬁmg 'r@\bvé%e@\é\ﬁthle%k‘ €
sothe o BHGEcanthyihilobertol it ool et tamm 8 PR 2

di ssol v'é@.'\"% Ffleﬁ‘@f‘@ (&) prcRurified B SUroPeipgPRML. 21 § ToveSRIPHETS (18 CaltinA é30rdr
exaifpl eysirsa gradipatrad @566 dcatositrite (i Gt % TBM)-¢aBA+ §,17043\) over|8)colas tahemesadded

i N portmeRactRNE ek |H?[r‘rié'€!taﬁ§y ne%ftr%ﬁ’el’ed%vﬂh%blfu%ted—%o@é@écﬁiﬁﬁ SarbéittE gdnconpl et e
consunp [

i ool wat éép‘?gbﬁ oo irk RGBS B4 SR Ll A LGSR PR ShuklghD

resul t e?A4eRY !%fi' 'EM’“T@&P (FACPBHE Al TERNIGIRNEEE Vas \91)&%" @SEPEISP%%@HB@“%Pough

Cel i t e lydebphhleic it Jiiaied aphavaponried oayiverthe &ith. coTpeuadjaca pale cepparfoamd 14 Hien).

t r ez edLaws Sywedn B): NeGl= antdmidhem Besextracted with nethyl tert-butyl ether.
The organic extracts were conbi ned and washed with brine, dried over

magnesi ms fate, filtered and then evaporated to yield the title conpound

as a p wn gum (158. 59q) .
Sodium tert-butoxide (206 g, 2.144 mol) was added to (S)-2-pentanol (720 mL, 6.58 mol)

(commercially available from, for example, Julich Chiral Solutions) in a 2L round bottomed flask.
30  The mixture was stirred at 50 °C until all the sodium tert-butoxide had dissolved. 2-Fluoro-9-
(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (for example, as prepared for Intermediate 3) (130 g,
548 mmol) was then added in portions over 5 minutes. After 3 hours, LCMS analysis indicated
complete consumption of the starting material and the mixture was poured into ice/water (3 L) and
then extracted with methyl tert-butyl ether. This resulted in emulsion formation and the mixture was
35 filtered through Celite and the organic phase was separated. The aqueous layer was then treated
with solid NaCl and then re-extracted with methyl fert-butyl ether. The organic extracts were
combined and washed with brine, dried over magnesium sulfate, filtered and then evaporated to
yield the title compound as a pale brown gum (158.59g).
LCMS (System D): tget = 2.65 min; MH* 306
40
Intermediate 5: 8-Bromo-2-{[(1S)-1-methylbutyl]oxy}-9-(tetrahydro-2H-pyran-2-y)-9H-purin-6-
amine

25



LCMS (System D): tRET = 2.65 mn; M+ 306 40 Internedi ate 5:
8-Brono-2-{"[(1S)-1-net hvl butvl | oxvl-9-(tetrahydro-2H pyran-2-v1l)-9H purin-
6- am ne wWO0R0M845098452PCT/ EP2011/ 051830 N- Br onmpbsucci niPRiTg@2¢11251864,

68. 3mmol ) was added portionw se over 5 mnutes to a stirred 5sol ution of
2-{[(1S)-1-met hyl butyl ] oxy}-9-(tetrahydro-2H pyran-2-yl)-9H purin-6-am ne
(14.9 g, 48.8 mml) (for exanple, as prepared for Internediate 4) in
chloroform (80 nmL.) at <5 C under an.at 8(e of nitrogen. The reaction
m xture was stirred at <5 C for hg uert Pﬁﬁgshed wi th saturated sodi um
hydrogen carbonate sol ution (80 nl) then" er (80 nmL). The foam was

di ssol ved in dichl oronethane (50 niL) and m@ew’th wat er (50 nml) then
brine (50 m.). The 10 conbi ned aqueous phas re washed with

di chl oronet hane (50 nL). The conbined organic |ayers were dried through a
hydrophobic frit, and the solvent renoved in vacuo to yield the title
conpounty Bé%m%ﬁ‘t'cﬁ?'ﬁ‘t'ﬂ?e“? 0858 PEreplljyas AR PPrEGRYIEG PSS © “?'NE?S o aSiERi n; M+
384/3386salsibn bE2-fEd)-dtreetBylifuyfoay}fattetiabydreidhbriyan-2-yl)-9H-purin-6-amine (14.9 g, 48.8

8- Br ormmam{)"fb(ée&)npie aebhwbrléutfcsflmt@maﬁe 4YiRChiBIYIMGB@ MLPXt<PC under an

go\zlil.% 9{@3%% é %fag@ﬁ T):Le reat xture wa shrredaé<5§°t§ fcé: S%i;r%ieréwfshﬁglmt% ari ne
(1050 gﬁat%atgdaf) gy 8? 91%5"%'011 ’8 hevaeyep Jﬂﬂ@ €31 uti on

whi ch wgissotvgdlinedichierodethang @m@wdmaﬁheﬁ\m&l WaerA5g mL] then e (RAsNlOhBireged in 3
equal  panbinasagdeoud phasesapae aalidd withedichisorhétaate (50 ac)i The dohnbingt @rgsmr
Stirredaads Qer dre %ro@h@ﬁ&rd%phggﬁg it SR Lh QSRS et By AULRENedidRyhadgs t1 on of
a solution of 500rg ehf 1%3 b,l fate pentahydrate in 5.0 L water. The
resul t afASFRHAZ AT QALY O%'Cf & ou at 20 25C and then the phases were
separ at l€eMS fhystem Blinkos habrainidsh %%al nwith a solution of 500g sodi um
thi osul fate pentahydrate in 5.0 L water then 500 g di potassi um phosphate in

5. 013 Waletheditd sf hitdhdive WMetddP - lBtonitRd-811.5)-1iFetRyidl Aok RS RS- 20, hesh-OVer
gnesw VSETial e (822 9) and evaporated on a rofary evaporator untr]

f oa g—g%m-r‘?e—prcﬂm-m ive. The m xture was then sol vent-exchanged into

nmet hanol by repeated addition and renov I of nethanol until sufficient DCM

had 30been renoved (as confirnmed by NI\/R) "The product was afforded as a

red/ brown gum contai ning entrained so (‘\ 28 kg corrected for solvent,

96% t heoretical yield). Inter rreQJ«Q/e\
S) - 1- Met hvl but vl | oxv1- 8- ( net hyl oxv) - 92 (tet g@ro- 2H pyran-2-v1)-9H purin-6

- amne 35 WO 2011/098452PCT/ EP2011/ 0518

20  2-{[(1S)-1-MethylbutylJoxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (1050 g) was dissolved
in DCM (10.5 L) to give a yellow/orange solution which was cooled to 0°C. N-Bromosuccinimide
(922 g, 1.5 eq) was charged in 3 equal portions 20 mins. apart and the resultant reaction mixture
was stirred at 0-5 °C for 4 hours. The reaction was then quenched by addition of a solution of 500g
sodium thiosulfate pentahydrate in 5.0 L water. The resultant biphase was mixed thoroughly at 20

25  °C and then the phases were separated. The organics were washed again with a solution of 500g
sodium thiosulfate pentahydrate in 5.0 L water then 500 g dipotassium phosphate in 5.0 L water
and finally with 5.0 L water. The organic phase was dried over magnesium sulfate (822 g) and
evaporated on a rotary evaporator until foaming became prohibitive. The mixture was then solvent-
exchanged into methanol by repeated addition and removal of methanol until sufficient DCM had

30 been removed (as confirmed by NMR). The product was afforded as a red/brown gum containing
entrained solvent (1.28 kg corrected for solvent, 96% theoretical yield).

Intermediate 6: 2-{[(1S)-1-Methylbutyl]loxy}-8-(methyloxy)-9-(tetrahydro-2H-pyran-2-y)-9H-purin-6-
amine
35
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8-Brono-2-{[ (1S)-1-net hyl butyl] oxy}-9-(tetrahydro-2H pyran-2-yl)-9H purin-6
-am ne (fwoexz9pi5e, as prepared for Internmedi ate 5) (7PCTEP2WB/0EB30MDI )
was dissolved in anhydrous nethanol (70 jgL) Sand a sol ution of sodium

met hoxi de (25% in nmethanol (8 nL) was adf8ed dropw se under an at nosphere
of nitrogen. The solution was heated t N xo/at 90 C for 4 hours under an
at nosphere of nitrogen. Additiaq 500 hoxi de in met hanol (25%
solution, 3 nL) was added and the reaction stirred at 60 C for a
further 16 hours. An additional portion of gci)um met hoxi de i n net hanol
(25% sol ution, 5 nm.) was added and the reactign was stirred at 90 C for a
10further 7 hours. The solvent was renoved on the rotary evaporator and the

crude pgduct s.partjtioned between ethyl acet 75 mL) and saturated
rroni Bo7 1 Banby i Era e eyt £ P e o VEE R STPR br 1 ne
(75 nlL)as prararedioy kyrrmagistera fb v gd1&#8 me!) was gispolegdip @nbrdseustroethansl o Otrple
title canposundionsfsodimh medoritg 2570)aimethagdl.(8 iCMpag Sydsdemodise dridelarr 1. 14
rzn P% M'Q{m%%ereﬁgﬂnit;o@eh.Pﬁ\%@%ﬂbrﬁvgs ﬁéalted to_reflux at 90 °C for 4 hours under an
¢ I-’ i f I( ﬁg%@éé;g{%z% étj nitﬁ%g%k chéi\llt%ﬁe%_sg%r% r%]/etlg)g(x\lge_ir? lrtni-eg"u%rrdnln@g%asg?uﬁgﬁ, 3 mL) was added
202- { [ (AS)the reagsianWasAIYEY akER “Cafof At then RO AP Betlifiena) Berdonel segivein- 2- yI ) - 9H
- pur i n-Betaoxidein(nGetiganol (25&sohtioh,)5 ik praseaddam bed te rgaotipawesistired ot A0 8¢ foedi at e
6) RS mhes noRk. The E@\PMW% reﬁme@ba the kbiafy é@b&%@%h&th@%h@e(o?&iu@?wé’g-, 268
) R REE e b OPUL B AR 7L IR M L e Lol eRe Solytln 72 13U
under an a _m)sp‘la‘lere or-ni fro en, & LoIvent was renbved n-va uo, and t he
resul t i gaUGREYe Wassvarashwth Qiter 7@ iy Thg Selvantavag memeyadias tgirotarh 8varoraierde e
was st ryigpde t@adomhesndesiahate erasdeeida@i6)lh et hyl acetate. The conbi ned
solid reshduesterecs Qri=ed14 mid We1"88ew3sm oven for 2 hours to give the title
conpound as an off white solid (5.3 g). LCMS (System C): tRET = 0.76 mn;
M 252 _ |nterpediate 7 (alternative method):
2-ff(1S) e iate, 7; 1p) sy B utyloxye. cthyloxy purin-c.arine
30trifluoroacetate salt
8- Bronp- 2- {[ (1S) - 1- et hyl but yl ] oxy} - 9-\t't et r ahydr o- 2H pyran- 2-yl ) - 9H puri n- 6
-amine (1.26 kg, corrected for resid | vgnt) was di ssol ved i n anhydrous
met hyl tetrahydrof uran (NETHIW éﬂ\ht 25% sodi um et hoxi de in
met hanol (2.65 L, 3.5eq) was ‘added® T riesul tant reaction m xture 35was
heated to 65 +1-5 C for 3 hrs. The conpl eterreadcti on was cooled to room
tenperature and washed with 20%W v aqueous &mhon?Um chl oride solution (2 x
6.3 L) and brine (6.3 L). The organic phase was dried with My504 (1.8 kg)
and filtered, washing through with MeTHF (6.3 L). 27 WD
20140 098462RCIVISRAUIoRFIB@ b thyloxy)-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (6 g,

17.89 mmol) (for example as prepared for Intermediate 6) was dissolved in methanol (50 mL).

Trifluoroacetic acid (20.67 mL, 268 mmol) was added dropwise, and the mixture stirred at 20 °C for

72 hours under an atmosphere of nitrogen. The solvent was removed in vacuo, and the resulting

solid was washed with ethyl acetate and filtered. The filtrate was stripped and the residue washed

25  with ethyl acetate. The combined solid residues were dried in the vacuum oven for 2 hours to give
the title compound as an off white solid (5.3 g).

LCMS (System C): trer = 0.76 min; MH" 252, 253

Intermediate 7 (alternative method): 2-{[(1S)-1-Methylbutylloxy}-8-(methyloxy)-9H-purin-6-amine,
30 trifluoroacetate salt

8-Bromo-2-{[(1S)-1-methylbutylJoxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (1.26 kg,
corrected for residual solvent) was dissolved in anhydrous methyl tetrahydrofuran (MeTHF) (11.4 L)
and 25% sodium methoxide in methanol (2.65 L, 3.5eq) was added. The resultant reaction mixture
35 was heated to 65 +/-5 °C for 3 hrs. The complete reaction was cooled to room temperature and
washed with 20%w/v aqueous ammonium chloride solution (2 x 6.3 L) and brine (6.3 L). The
organic phase was dried with MgSO, (1.8 kg) and filtered, washing through with MeTHF (6.3 L).
27



The conbi ned organi c phases were evaporated to 6.3 L by vacuum
distillation. MeOH (2.5 L) and TEA (1.26 L, 5eq) were added and the m xture
heat ed t ow6Q@ 1f®8452. 5 hours. Cycl opentyl methyl ether (ECPWEP2¢16/03188) was
added and the m xture reduced to 6.3 L by vacuumdi stillation. CPME (6.3 L)
was agalhe etthingdnaknicrhasesarere graforatehiort. 3 by eacuuat detillatione MeQH (Ashlerandol i ds
preci pi TRR @26 15 5b€) vedrel adgedds temixede heatddic Gohe foragembuinrCyapsantil. methyg

%gd;’gtetﬂés( M'E @E' \ﬁé'édad@@§laﬁcﬁjth\é‘rﬁ Quf@ﬁ%&aa t&S%L%yHLcﬁﬂﬁd@ﬁ!aﬁ&n 'd@ME"‘CUO at

rd 8:
o- (5 Crtcrdnceey = "55 o s ST L
e NF NTr@\Nerwq_sg@pled to1 C then aged for 30 min. The product was filtered and washed with

2- {[ ( 1LS)BNE K2k Byl L) aty Hiiekiy vadro(atrd 010/ toxaffprdHHwviniter dofid B8a R, T theordticalgietfcet at e
salt (600 ng, 1.642 mmol) (for exanple, as prepared for Internediate 7) and
]ng, aiSIIHmr%géla O (é] f ]I . e)t in M (10 ni)
when 1-br onp- 5- chl or opent ane (conmercial | y available, for exanple, from
Aldrich) (0.216 nL, 1.642 nmol) and trle Ayl arri ne (0.343 nL, 2.464 mol)

were added and the m xture stirred at nitrogen for 16 hours. The
m xture was then diluted mﬁthn%@\g;\ d)brlne (10 nL) and extracted
wi t h di chl oronet hane (2 x 10 The covbi Ned organlc extracts were

evapor ated and the residue dlssolved in di citoromet hane and purified by
colum 20 chromat ography using the Fl ashmaster Il (70 g am nopr opyl

cartridge) with a 0-100% et hyl acetate in cl ohexane gradi ent over 40

m nutes. The appropriate fractions were conbi ned and evaporated in vacuo to
gi ve the t|tIe conpound as a yellow gum (430 ng). LCMS (System D): tRET =
4.1%hin; M+ = 356, 358 25Internediate 8 ?alternatlve met hod as sulfuric
acid salt) 9- (5 Chl oropentvl)-2-{"[(1S)- 1-

met hvl b2H[(IS)) omdthﬁbqtymw}*ﬂ @eit) Y He Py rim 6 Gxramd, réluorsaddtate isalt €6OD dngs 4l682 Sodi um
hydr oxi ggof) 4t pgreﬁ%r)lnt@@%dﬁiﬂ@?fkrﬂ%o&s&@hﬁ%fﬂbﬂa@f (567 mg, 4.11 mmol)

2-{[( 13)/ HF‘(IJ é(t'e%“f:yﬁ %0(}40 %Li\(og‘?thgﬁ/ LR‘?&X e@ﬁﬁﬁ)egre? t%'mw%%’cooled ? room

trifl uoroaceta
30ch or'SPpeRiELHR WA A bfMo- ?LC °ré’aer)ta'?/€a(§°'§ﬁ‘8€’df”y 'aP'safe SRR FemAdrEg)
heat ed OR218MLC1682 nénd), arfiHeethydaraing (h34d mi (4454 mmolt weltecadided apdthg BnigtureEt hy |

acet at esti{rdd @t 20 *c\asdendittogen o1 d R Thy mwatefwashén dilbted Aith ated (10" L nghdf or 10
m nut esy,;Lh th?é&ﬁe%ﬂﬁ&t g{&fk%&%e% e 5‘9 1%9_ ”fh“e o%ﬁ@rﬁm%g‘éfg%nkg% shed

with water furt et hyl

acet at e85 aFLC)ratS 8”41@8{ 6’5558"’ gy %‘?'P%t %Jb%?i‘d(pi‘i' VC°T”Hh.) was added
dr offni sehronrategrapkicusingrinert leshinasteidls(78 s @aunapserybeartndge) ajte e 0t 18 %hetylacetaie aged
f or halih cadloteaartie gratientpiveddChinuias. TrecdpatapeateYratiidnt mwatd contarsedaandfevhgorated i d,

washed ma&mo)@vbttﬁéntwcbmzs&ﬁws a’ﬂ%ﬁéﬁb@m@scﬂm%ﬂ and dried under reduced

011, 0eHAs KT R G b i er et aBe o 2a[ (1

S) - 1- Met hvl but vl | oxv1- 8- (net hyl oxv)-9-1.5-(1-pi peridinvl)pentvll-9H purin-6
- & nelntermediate 8 (alternative method as sulfuric acid salt): 9-(5-Chloropentyl)-2-{[(1S)-1-

methylbutyl]oxy}-8-(methyloxy)}-9H-purin-6-amine, sulfuric acid salt

Sodium hydroxide (2M, 2.52 L, 2.3 eq.) was added to a solution of 2-{[(1S)-1-methylbutyl]oxy}-8-
(methyloxy)-9H-purin-6-amine, trifluoroacetate salt (800 g, 1.0 eq.) in NMP (3.08 L). 1-Bromo-5-

30  chloropentane (432 mL, 1.5 eq.) was added. The reaction mixture was heated to 50 °C for 6 h. The
reaction mixture was cooled to 20-25 °C. Ethyl acetate (8.0 L) was added, followed by water (1.6
L). After stirring for 10 minutes, the phases were separated and the organic phase was then
washed with water (1.6 L). The ethyl acetate phase was further diluted with ethyl acetate (4.0 L)
and heated to 50 °C. Sulfuric acid (117 mL, 1 eq.) was added dropwise. The reaction mixture was

35 cooled to 10 °C over 1.5 hours and aged for half an hour. The product was isolated by filtration as
a white solid, washed on the filter with ethyl acetate (2.4 L) and dried under reduced pressure at
40°C (570 g, 57% theoretical yield).
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NH2 NN ON O 5
9- (5-Chl oropentyl)-2-{[ (1S)-1- net hyl butyl ] oxy} - 8- (et hyl oxy) - 9H puri n- 6- am
ne (for ewarnplis#es prepared for Internediate 8) (80 nyPCU/EP2H L/KBB) ,
triethylamne (0.031 nL, 0.225 mml) and plperldlne (0 045 nL 0. 45 nmol )
wer e sulgiesmeldiate 9nh ZFWFS)"RMQ{h IbgtyHoxyh8-(metayaxy { ' )
The sol aminé was renoved and the residue partltloned betmeen dlchloronethane
(4 10 nmL) and saturated sodi um bi carbonate (4 nL). The aqueous phase was
re-extracted with further dichl oronethane,and the conbi ned organic extracts
were concentrated and the residue di ssolled N 1:1 nethanol : DMSO (1 nl) and
purified by MDAP (Method A). The prﬂdggé- n&_%plng fractions were conbi ned
MH*

and evapor ated under a streanyo#\nkk% %e the title conpound (47.2
ng). LCMS (SystemD): tRET = 3.11 mm = 05 15 Exanpl es Ref erence
Exanpl e 1:

6- Am no- 2-{"[(1S) - 1- net hvl but vl | oxv1-945- ( 14pi peri di nvl)pentvll-7, 9-di hydro
208H purin-8-one NH2 N NN A solution of drogen chl oride in di oxane (4M
0.71 nL) was added to a solution of 2-{[(1S)-1-

25met hyl but yl ] oxy} - 8- (et hyl oxy) - 9-[ 5-( peridi nyl ) pentyl]-9H purin-6-am
ne (for exanple, as prepared for Interﬁéﬁ?ﬁte 9) (0.046 g, 0.126 mmmol) in
met hanol (3 nL). The resultant m xture al l owed to stand overni ght at
roorg tenperature and then bl own down under nitrogen. The residue was

d | d
(pr os cobtt ?.ﬁ‘ﬁém@}‘?ﬁ[ o 0TGRS %ﬂ%@ﬁ”%@ o ‘Eof"e%gﬁ'% et ed
vv|th meR"RRF{BY °éHEer{Tﬁ8'aPe (4 RAt0-601 DEPEANHPERAINE WA LRbit 2 PeRaRd t o gi ve
t he ti tpieergined00A2 mas0.45 yndl)overs slispgnderin @MmEG)mL ) laoVh e Bixkrehga®d tof/RET =
2 70m nfor MHours. 3D& sbiferdiwak rehdved phe frar resid sapglitonéd betwgen Walsiotorethipsé @ | 1 sed
etrlﬂb_/t%r@cs%hﬁétg é&mp]e bﬂ%@ﬁﬁé ¥4 rﬁz ). ke a lﬂaﬁs Bﬁé’s%t ssre\é/%trre?ctéb%{h%&r?eﬁ’

Hoplaet *a?fs'@gﬁﬁ@e o1 Pe SRR HEeds et ?FF&‘? Ptﬁ*tﬁﬁ* Al B fespRsiguey

in 1:1 methanol:DMSO (1 mL) and purified by MDAP Metho ). The product-containing fractions
were combined and evaporated under a stream of nitrogen to give the title compound (47.2 mg).
LCMS (System D ): tRET = 3.11min; MH+ = 405

C for 3

15

Examples

Reference Example 1: 6-Amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7.9-dihydro-

20 8H-purin-8-one
NH,
s
= NT
| 0

o
A solution of hydrogen chloride in dioxane (4M, 0.71 mL) was added to a solution of 2-{[(1S)-1-
25  methylbutylloxy}-8-(methyloxy)-9-[5-(1-piperidinyl)pentyl]-9H-purin-6-amine (for example, as
prepared for Intermediate 9) (0.046 g, 0.126 mmol) in methanol (3 mL). The resultant mixture was

allowed to stand overnight at room temperature and then blown down under nitrogen. The residue
was dissolved in methanol and loaded onto a 2 g aminopropyl SPE cartridge (pre-conditioned with
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Melting point onset (DSC): 207.4 C (see Fig. 2) XRPD: (see Fig. 1 and Table
1) 10 Reference Exanple 1. (alternative nethod):

6- Am no- 240(208)09845pet hyl but yI | oxy1-9-[ 5- (1- PCT/EP2011/051830

pi peri di nyl)pentyl] -7, 9-di hydr o- 8H puri n- 8-one

9- ( 5- Chingthaptih eptep-vath{meqthamiol anditbe rasultant $olyiabiovgr davet UngdeoxijygenHp p'ue the- 6- ami
ne, sul fitkercompagiahssaydiod 3654097 m)0 eq) was di ssolved in DVSO (1.27 L) and
pi peri di @s (JR%nTEY:. REF)=2 FoHhin/BACLIQA M xture was heated to 703 Cfor 15.5
h. The reaction mxture was cooled to 203 C. Toluene (2.5 L) was added,

foll owed by water (1.25 L). After stirring for 10 m nutes, the phases were
separ atRENHADY RRRATEHRPPlE é’l-ﬁ@h‘éaﬁoﬂ?a@@aw Ty Ryl arktele (wa@réxlm@@.lyémm)- A

sol ut i otheodrydtyislweehdotedter!, aasitkd(vidthadde-ondi thylracemteg(n 5 (ril) Snd. Jriediais vacldexd 50 The

M Xt ur Mg Rosts 'tdgﬁ%ithfe@lfle é&nﬁﬂuﬂb‘b@% chdeh &rhaRiimOlil prvesgt o separate with the

| Ut heated to 503 C
for 17 RO B s L st gt 0 1® o um hydr oxi e (3M e 840

m_) vvasX%'a'ae&eﬁrF@p\Naﬁ%TaW?ﬂP the solution had a pH of 10-11. The resul ting
sust¥ensi on was cooled to 103 C, aged for a further 30 mn. then filtered.
The cakrefdfcyBsdh@sle W tdlet@iR métlod: B)AnRGL2LIES)PILReMGbutpisydg{3d- under
reduced,.. ér - RinY.5J0oen bl eed to constant wel ght (207 g,
2595% er diffraction (XRPD) and differential
scanni ng calorinmetry (DSC) were perfornmed on 6-

am no- 29- {5[ @lllsppint}fﬂéﬂﬁ[ﬂ PitpethpRytylioy&inetbyioxyeP Hdburimgtanpean syifuric Acid sdit hyd

r o- B 264 9; Be egewacholed th (A0 (1.be Lf aid mivériigheB801005eqXRA2 reXdfidh dat a
wer e acqul fedaORedte1oNRLY bE fitl15 5 hPerrhte rE’éc‘HorPRin&lﬁé w%bfséélé’&{o%ﬁé% TgﬂéHeoped

with an rato ete g 1 oNn .CO WwWer e: 1 ation
&' Ka " GeHe R osh PR bityaieut! 25 A e oDk e dee Rigses AR “ang! -
2.0 20, sepPatptegdayddhe umpeotwnew@ﬁ@ \@aSz%ashed pitewazo (0.-Fhee A $qﬁtﬁwp@f hysireghlafg s

31. 750 &cid (Pied sal)iplvetends. 5 hi epaadatdb Theotmidre ngs atifreifor 0 mingtearabd dfensanpl e on
a 3o Wafifved ?oeééaa#é@&\l@ﬂ{ PERNer PJq@E@us ﬁ&%‘rét‘alﬂ@d' ﬂh@aéd&bﬁb Laveh wak negedes -

Char act SkiC Sltl ulated I Ngs,.,ar e rised in
Tabl e ﬁﬂ'li gg%r 1\%&%”(’51{ a?e’g% rom(iut('?ou'S SOddu %Xs'l n2ﬁ7I %Hgn'% was
softvvar%ddeqLHEQPé’i@ﬁéWF"ﬁ’é%Cd‘Pt'o@rhﬁéla H"PPft1ﬁé1p§§R r%E'f‘Q PHIPEN$IIN ‘é(ﬁ?)?‘lﬂﬁdrfﬁﬂ@ﬁ/ 0.1
20. Rel &, iaged foealkurihat ghwint thes fillered. Ve gakd was wasiprdefitrwaer (@16il@ahdithieon. Tabl e
L | VD 703,k 098 RRAIFHLERANLY HELG0: Ghac arh aiifgef bBER RAsknRASH(20Ts,f of
525d sé@(z)tﬁ Form 1 of 6-Am no-241(1S)-1-nethvl butvl| oxvl-
1-pi pe i di nvl)pentv1ll-7, 9-di hydro 8H purin- 8- one

Polymorphism
X-ray powder diffraction (XRPD) and differential scanning calorimetry (DSC) were performed on 6-

amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one according
30  to the following methods.

XRPD

XRPD data were acquired on a PANalytical X'Pert Pro powder diffractometer, equipped with an

X'Celerator detector. The acquisition conditions were: radiation: Cu Ka, generator tension: 40 kV,
35  generator current: 45 mA, start angle: 2.0° 26, end angle: 40.0° 26, step size: 0.0167° 20. The time

per step was 31.750 s. The sample was prepared by mounting a few milligrams of sample on a Si

wafer (zero background) plate, resulting in a thin layer of powder.

Characteristic peak positions and calculated d-spacings are summarised in Table 1. These were
40  calculated from the raw data using Highscore software. The experimental error in the peak

positions is approximately £0.1° 20. Relative peak intensities will vary due to preferred orientation.

Table 1
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Form 1 d-spacing / 20/ A5 0 17.6 10.0 8.8 12.7 7.0 13.5 6.5 13.8
6.4 16.6
WO 2011/098452 PCT/EP2011/051830

Characteristic XRPD Peak Positions for Solid-state Form 1 of 6-Amino-2-{[(1S)-1-methylbutyl]loxy}-
9-[5-(1-piperidinypentyl]-7.9-dihydro-8 H-purin-8-one

Form 1
d-spacing /
20/° A
5.0 17.6
10.0 8.8
12.7 7.0
13.5 6.5
13.8 6.4
16.6 5.3
18.9 4.7
20.0 4.4
22.2 4.0
23.3 3.8
24.2 3.7
26.1 3.4

5  Arepresentative XRPD diffractogram of 6-amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)
pentyl]-7,9-dihydro-8 H-purin-8-one is shown in Fig. 1.

DSC

The DSC thermogram was obtained using a TA Instruments calorimeter. The sample was weighed
10  into an aluminium pan, a pan lid placed on top and lightly crimped without sealing the pan. The

experiment was conducted using a heating rate of 10 °C min™.

A representative DSC thermogram of 6-amino-2-{[(1S)-1-methylbutyl]loxy}-9-[5-(1-piperidinyl)
pentyl]-7,9-dihydro-8 H-purin-8-one is shown in Fig. 2.

15
Example 2: 6-Amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-

one, maleate salt
NH,
H
- NN
A =
/\/\O N N
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5.3 18.9 4.7 20.0 4.4 22.2 4.0 23.3 3.8 24.2 3.7 26.1 3.4 5A
representative XRPD diffract ogram of

6- am no- 2WO[20uBps4s2 et hyl but yl ] oxy} - 945- (1- pi peri di nyl ) PCT/EP2011/051830
pentyl]-7,9-di hydro-8H purin-8-one is shown in Fig. 1. DSC The DSC

t her nogram was obtai ned using a TA Instrunents cal orineter. The sanple was
wei ghedprgParatien an al um ni um pan, a pan lid placed on top and lightly

cri ”pedS-‘éﬁntnlanu{t[m§?—@Jrﬂerﬂﬁlt;utf&fﬂoﬁf}‘-@'-[S-ThEiperidinyI)pentyI]-?,9-dihydro-8H—purin-8-one (for
example, as prepared for Reference Example 1) (0.384 g, 0.98 mmol) was dissolved in isopropyl
5 alcohol (4.6 mL, 12 vols) and heated to 40 °C. Maleic acid (0.114 g, 0.98 mmol) was added. A clear

solution was obtained. During cooling to room temperature, precipitation occurred. The slurry was
filtered, washing with isopropyl alcohol (5 mL) and dried under reduced pressure at 40 °C to
constant weight. 6-amino-2-{[(1S)-1-methylbutyl]oxy}-2-[5-(1-piperidinyl) pentyl]-7,9-dihydro-8 H-
purin-8-one, maleate salt (0.305 g, 61%th) was obtained as a white solid.

10
'H NMR confirms a 1:1 ratio of maleic acid: 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-piperidinyl)
pentyl]-7,9-dihydro-8H-purin-8-one. "H NMR (400 MHz, DMSO-dg) 5 ppm, 9.85 (1H, s,
(CH2);NHCO), 8.85 (1H, br s, NH"), 6.39 (2H, s, NHy), 6.02 (2H, s, HO>C(CH)y), 5.00 (1H, m, J =
6.2 Hz, CH3CH), 3.68 (2H, t, J = 6.8, Hz NCH), 3.40 (2H, m, NCHy), 2.98 (2H, m, J=8.1 Hz

15  NCHjy), 2.82 (2H, br s, NCHy), 1.85-1.24 (16H, m, 8 x CH,), 1.21 (3H, d, J = 6.1 Hz, CHCH3), 0.89
(3H, t, J=7.3 Hz, CH,CH3), 2.5 (solvent (DMSO)).

Preparation 2
A solution of 6-amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl) pentyl]-7,9-dihydro-8 H-purin-8-
20  one (for example, as prepared for Reference Example 1) (1.46 g, 3.74 mmol) in isopropyl alcohol
(14.6 mL, 10 vols) was clarified (filtered at room temperature through a BondElut cartridge) and
then heated to approximately 50 °C. A solution of maleic acid (0.434 g, 3.74 mmol) in isopropyl
alcohol (2.9 mL, 2 vols) was added. The resulting solution was then seeded and cooled to 45 °C.
Further seed was added. The resulting slurry was cooled to room temperature and held overnight
25  (approximately 16 hours), then cooled in an ice/water bath for 30 minutes. The slurry was filtered,
washing with isopropyl alcohol (4.5 mL, 3 vols and then 3 mL, 2 vols). The product was dried under
reduced pressure at 40 °C to constant weight to give 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-
piperidinyl) pentyl]-7,9-dihydro-8 H-purin-8-one, maleate salt (1.305 g, 69%th).

30  Analysis by XRPD (figure 3) indicated this sample to be crystalline.

Biological Data

The compound of Reference Example 1 was tested for in vitro biological activity in accordance with
35 the following assays, or similar assays:

Assay for the Induction of Interferon-a using Cryopreserved Human Peripheral Blood Mononuclear

Cells (PBMCs)

40  Compound Preparation
The compound of Reference Example 1 was dissolved in DMSO. Serial 2-fold dilutions with DMSO
were prepared and 0.25ul dispensed into 384-well clear Greiner polypropylene plates.

Preparation of PBMCs
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experiment was conducted using a heating rate of 10C A representative DSC
t her mogram of 6-am no-2-{[(1S)-1-nethyl butyl ] oxy}-945-(1-pi peridinyl)
pentyl]- 7W92dllh§98l450 8H purin-8-one is shown in Fig. 2. PETHEPacniplog1820

6- Ami no-2-{"[ (1

S) - 1- neiBlhed samped &p 1o BO0LME Wete ghitpjaed om veglive human donags.divhylg bipod ik Zumi-n- 8-
one, mMaohahed eal dverldliidnto 15NN G drigiEntO B Leu¥dep Qibks Osh34RRINGTHEERZDD/gGBA 830

gr g%arngﬁ d A, gells in the band at the plasmgl)?lstop ue interface were carefully removed and Wagirl]ehydr 0.8
e o ol s e &4ol' f%{%tﬁa%& e {8 584’
0. 99 mwfmezmmeedmre@df/wléwwwcwmw 0% BYSO) tqacel gencentra %‘Pfé‘)‘” ind heat ed
to 40 Celld/mlLeTie @sugpet@edichils gereGh&BcrpoméJervwsas frauddpukingta cteamtrsiiddftdeasr, was

obt ai neghq @ga Y1809 foRto tdP4 keRiRLt enperature, precipitation occurred. The
slurry was filtered, wasﬁl ng with isopropyl alcohol (5 nL) and dried under

reduced pressure at 40 C to constant weight.

6- ani nolngubetion and Assaxforinterfaron-eoyy1 - 94541- pi peri di nyl )

pently| ] imedtagehpiihrde 8idauniiats &-cyrpresrvied dtazes)d?BMCOwWBE@3hayyeddapiiiy)in awster

gbt ai neghtagt 37 oghiat1e105@Iutich of 6k adnls,?cl MR peRBILE IWaB prephiell dndicbenhted. TRBIPBIMTsAci d:
am n d

pent yl fw%(ééﬁe%%lu%drw%@é hbrﬁ%c}{né 5 onSSSOQZiEéﬁFaﬁh géqk%a)fwg%gtmgggjg 9.85

(1H, ij Reiayd ingGlpe By NHPO). -33ganse 2 g NHz E2H, s,

HO2 C( CJ—!)SQ?mbIGarlDmeHFNmarUma GDrEertech ChHa(CBle #13)0682 ](tQHdetlSltyJ)f < B)° gellspplL, NCH2) ,

3. 45 ( Zdmhd 50 pUNGEDispeBs&dBo GB#Hwecledr Grefheil pdiigprd NG ate LcdBBir(iZd 0.2 1L DMSUCHZ)

1 85 1. @A s(t% odRd i0%5 %))MSCJ- 'I% flﬁglﬂoné%ntrétlon & cdm %ﬁ)mall?S@%M(o?"ﬂ

6 ani nol”\é CU{‘)%%CH gglfyﬁyhe pogﬁ%lPlﬁtfa faeaﬁwla d for 4hours att 39@C

pentyl]5‘7? 2di hydr o- 8H purin-8- 20 one (for exarrpl e, as prepared for
Ref erence Exanple 1) (1.46 g, 3.74 nmmol) in isopropyl alcohol (14.6 ni, 10

vol 5 V‘R%uﬁi—@éfbrfrﬂ @r%tfr’fobés;a?r\/\%g udéd tro%ahﬁfﬁmﬂﬁ&ﬁltlbﬁl‘ﬁﬁsnﬁé?h'ﬂgnt@ F@yﬂﬁgb &lonal
cartri dgn%})% y7a£9a ns %aﬂ:ﬁ égta%gﬁr R@%H%ts‘? %E%Sranfh éﬁlgﬁ)tlﬂjﬁiggs d| ed '08 aCI d

0.434
Eesul ti 'H@S%eb(l t{&'ffP'b(ﬁ é%%@-‘r‘i‘@@%ﬁjé@/" fatel cathatrum. inyitragenyang ’t’hé’r’"s §@‘&9’ tﬁ/as

added. é&dvb weislihn MBD (Mesr-Byalaviiscodoy)ethgtecsnmadiespot 284pesliaBAR @oahahtireblgt
over Ni giHtibe®/ RRRIAPYIEIERTR MatbQuaddbubated tdi@MoGPRresh tdinpfatie &VithaigRFougat h f or
30 ig nuéheaﬁmg T&b‘ﬁo@ Ebj tHrde mefs IV\JI’[];I %rB%d20 WL of cell supernatant were added to each well of
the plate. The plate was then incubated for 1 hour at room temperature with vigorous shaking. A
pair of monoclonal antibodies to IFN-a (catalogue numbers 21100 and 21112, Stratech Scientific)
were labelled with sulfo-TAG (MSD), diluted 1:1000 in assay buffer and 20 pL added to each well of
the plate. The plate was further incubated for 1 hour at room temperature with vigorous shaking.
30  Following three washes with PBS, 30ul of x2 T buffer (MSD) was added to each well and the plate
was read on an MSD Sector 6000 plate reader.

Data were normalised to internal plate controls of 1 uM resiquimod (n=16) and DMSO (n=16).
pECsy values were derived by 4-parameter curve fit with IRLS in ActivityBase, from 11-point, two-
35  fold serial dilution of test compounds.

Results
Reference Example 1 had a mean pECsq of >8.3

40 Assay for the Induction of Interferon-a and TNF-a using Fresh Human Peripheral Blood
Mononuclear Cells (PBMCs)

Compound preparation
The compound of Reference Example 1 was dissolved and serially diluted in DMSO to give 100x
45  the required concentration range using a Biomek 2000. 1 pL of test compound was transferred into
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washing with isopropyl alcohol (4.5 nL, 3 vols and then 3 nL, 2 vols). The
product was dried under reduced pressure at 40C to constant weight to give
6- am no- 2W0[20uBps2 et hyl but yl ] oxy}-9-[ 541- pi peri di nyl PCT/EP2011/051830
pentyl]-7,9-di hydro-8H purin-8-one, nmaleate salt (1.305 g, 69% h).
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of cryogy; g{“yed (frozen) PBMCs were thawed rapidly in a water bath at 37

C A1:10 ution of the cells in trypan blue was prepared and count ed.

The PBIVCs wer e then di | ut ed |n gr owh nedia [RPM 1640 containing 10% fetal
3 enipr Ingesde dt-peptavidin (G bco cat. #25030- 024,

1: 50), theCéetUtpmnﬁorﬁls wdve wamdatéﬁ)ﬂﬁ 24t (33/°01.93% @by Kan} aften waieh bishing@ria
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conpounidstjuctiétsgCesNawt e1BHE)Ubat ed for 24 hours at 37 Cin 5% CO2. 20A

mul ti-isoformi nrrunoassay was used to quantify IFN-a in PBMC supernat ants.
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30Fal | ofdhy d%wn s%gﬁ of he%faharﬁggg re§ ons A é:orrcegt ons a{) g'ros gvrré%t &d to

eacdy V\eqnpxrr@ﬁld'e%qp@sﬁvmr%generally excluded from the frt usually wrth the exception of the
concentration immediately above the peak response. Curve fitting thus concentrated on the up

slope of the dose response curve.

Results
40 Reference Example 1 showed a mean pECsq for induction of IFN-a and TNF-a of 29 and < 6.5
respectively.

Allergen-driven Cytokine Assay using Fresh Human Peripheral Blood Mononuclear Cells (PBMCs)
from Atopic Volunteers

45

34



was read on an MSD Sector 6000 plate reader. Data were normalised to
internal plate controls of 1 pMresiquinod (n=16) and DVSO (n=16). pEC50
val ues wewe 2darissesd by 4-paraneter curve fit with | RLS iPRTAPRIMIOSASBASE,
from1l-point, two-35fold serial dilution of test conpounds. Results
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Reference Example 1 was also tested for in vivo biological activity in the following model:

Assay for the Induction of Interferon-o following intranasal dosing in the mouse
The compound of Reference Example 1 was dissolved in 0.2% Tween 80 in saline and

35 administered intranasally (5 uL in total between the nostrils) to female BALB/c mice (n=6) under
general anaesthesia. Animals were euthanased 2 hours after dosing and a terminal blood sample
was taken and serum levels of Interferon-a measured using an ELISA assay.

In this model Reference Example 1 showed mean serum levels of Interferon-a of 21029 pg/mL. No
40 Interferon-a was detected in vehicle treated controls.

Stability Testing

6-Amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, maleate
45  salt exhibited no significant degradation under conditions specified in Quality Guidelines Q1A(R2)
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30was generally used. If the upper asynptote of the curve wasn't well
defined then the curve fitting was generally constrained to a maxi nal
response WO 20008452. e. to the response to 2 pM resi qui mpdX/EPeo1t1O51SAE
response of the highest concentration tested if this was greater than the
r esi qui (Ptabilivekgsting ef. NeBoRuigdiubsiescasand PMUIctSésh@Eb@élB(Wt@mile%mmofd‘ﬁkai nes
and t heDaytSokstarcedaha Padtiuti plaidaisnn Dy eelnifnatibeal D@hlershlaa p? tHarraspedtise of | .
concent ahhRARANAUFerkdR? Reggtvat.eg of ﬁ%r%é&@%?ﬁbﬁ@%or HeRBRUSENcYgr e general | y
excluded fromthe fit, usua he exception of the concentration

i mredi atel y above the peak response. CUrve fitting thus concentrated on the
up s ope of the dose response curve. Results 40Reference Exanple 1 showed
a mean pEC50 for induction of IFN-a and TNF-a of and 6.5 respectively.

Al l ergen-driven Cytoki ne Assay using Fresh Human Peri pheral Bl ood
Mononucl ear Cells (PBMCs) from Atopic Volunteers 45 WO

2011/ 098452PCT/ EP2011/ 051830 An assay based on co-culture of atopic human
donor derived peripheral blood nononuclear cells (PBMCs) with allergen and
test conmpounds was devel oped. After 5-6 days culture, cell supernatants
wer e assayed for a range of cytokines. 5Conpound preparation The conpound
of Reference Exanple 1 was dissolved in DMSO, then serially diluted in
growt h medi um (RPM 1640 nedi um suppl enmented with 100 WnlL penicillin G
100 pg/nL streptomycin, 10 mML-glutanmne) to give 4x the required
concentration range in the presence of 0.04ADVMSO. Each conmpound was assayed
intriplicate at all concentrations. 10 Preparation of PBMCs Defibrinated
human bl ood from vol unteers known to be allergic to Tinothy grass was
centrifuged at 2500rpm for 15 m nutes. The upper |ayer of serum was

coll ected and heat-inactivated at 56 C for 30 m nutes (HI-autol ogous
serum). The lower |ayer of cells was resuspended in 50 nL PBS (+Ca 15+My),
25 nlL diluted bl ood were overlaid onto 20 nL Lynphoprep in 50mlL tubes then
centrifuged at 2500 rpmfor 20 mnutes at RT. The band at the

serum Lynphoprep interface was carefully renoved. The collected cells were
washed with PBS and re-suspended at 4x106 per nL in growh nmediumwth

H - aut ol ogous serum PBMCs were seeded at 0.4x106 cells per well in
flat-bottoned 96 well plates in the presence of 10 ug/nL Tinothy G ass
antigen (A k Abello) and test conpounds 20at appropriate concentrations in
a total volunme of 200 pL. Incubation and Cytoki ne assays Pl ates were

i ncubated at 37 Cin 5%CO2 for up to 6 days. The cell nediumfrom each well
was harvested and stored at -20 C prior to analysis. Cytokines and
chenoki nes in supernatants were 25detected using Meso Scal e D scovery 10
spot plates for Human TH1/ Th2 cytokines. In the above assay, data from
separate studies with PBMCs fromthree allergic donors showed Reference
Exanple 1 to reduce production of the Th2 cytokines IL-5 and IL-13 in a
dose response manner with 50/0 reduction observed at 0.04 p. M conpared to
the allergen control.
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30 Reference Exanple 1 was also tested for in vivo biological activity in
the followi ng nodel: Assay for the Induction of Interferon-a follow ng

i nt ranasavoaosi/agtsen t he nouse The conpound of Ref er en®eTEPaNpPI0£1830 Was

di ssolved in 0.2% Tween 80 in saline and 35adm nistered intranasally (5 tL
i n totaClalkst ween the nostrils) to female BALB/c mice (n=6) under gener al
anaest hesia. Aninmals were euthanased 2 hours after dosing and a term nal

bl ood sanpl e V"%Sco‘}r?b'éﬁﬁh ich %%fékmqb QV{FH§ Pifne{hWbGtryﬁ&JngI@ (1TRESHAGHpdhging an

ELI SA assay. H Ref'erence wed nmean serum
level s of Interf ?Bﬁﬂ% Fmﬂggiﬁ ®pg/nL. No 40Interferon a was detected in
vehixl e treated controls. Stability Testing

6- Am no-2-{[ (1S) - 1- et hyl but yl ] oxy}-9-[5-(1- pi peridinyl)pentyl]-7,9-di hydro
-8H purin-8-one, mal eate 45salt exhibited™no significant degradati on under
conditions specified in Quality Guideli A(R2) WO

2011/ 098452PCT/ EP2011/ 051830 (St abi Eity] Testirgoof New Drug Substances and
Products) and QLB (Phot ost abi | it )~ TFesi1 ofNNew Drug Substances and
Products) laid down by the International Conference for Harnoni sation of
Techni cal Requirenents for Registration of armaceuticals for Human Use
(ICH. WD 2011/098452PCT/ EP2011/ 051830 O ai 1. A conpound which is

6-am no-2-{[ (1S) - 1- et hyl but yl ] oxy}-945- (1-{i peri di nyl ) pentyl] -

7,9-di hydro-8Hpurin-8-one: NH2 NN ONN O in‘the formof a maleate salt. 2.

A conpound which is N
6-anino-2-{[(1S)-1-nEthyIbutyl]oxy}-945<%é>piperidinyl)pentyl]-7,9-

di hydro-8Hpurin-8-one in the formof a | eate salt for use in therapy. 3.
A conpound which is

6- am no- 2- { [io 1 foAn BES Inglebtetsplt] oxy} - 945- ( 1- pi peri di nyl ) pentyl] -7, 9-
15djhydro- 8H purin-8-one in the formof a naleate salt for use in the

treat rTEEt OfA‘E’:‘%E&%d which is 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-

dihydro-8H-purin-8-one in the form of a maleate salt for use in therapy.

3. A compound which is 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-
15 dihydro-8H-purin-8-one in the form of a maleate salt for use in the treatment of allergic
diseases and other inflammatory conditions, infectious diseases, and cancer.

4. A compound which is 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-
dihydro-8H-purin-8-one in the form of a maleate salt for use in the treatment of allergic
20 rhinitis.

5. A compound which is 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-
dihydro-8H-purin-8-one in the form of a maleate salt for use in the treatment of asthma.

25 6. A vaccine adjuvant comprising a compound which is 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-
[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, in the form of a maleate salt.

7. An immugenic composition comprising an antigen or antigen composition and a compound
which is 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8H-
30 purin-8-one, in the form of a maleate salt.
8. A vaccine composition comprising an antigen or antigen composition and a compound

which is 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8H-
purin-8-one, in the form of a maleate salt.
35
9. The use of a compound which is 6-amino-2-{[(1S)-1-methylbutyl]oxy}-92-[5-(1-
piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, in the form of a maleate salt, for the
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di seases and other inflammatory conditions, infectious diseases, and
cancer. 4. A conpound which is

6- am no- 2W0[20uBps2 et hyl but yl ] oxy} - 945- ( 1- pi peri di nyl ) pemtepriH/n5330
di hydro-8H-purin-8-one in the formof a nmaleate salt for use in the
treat ment of manufegtye of 20inmuygenicsompositioncaempdsingl anvantigen iosantigen composition,
6- am no- 2- { [ fod g trkatminhyr dereptidroofyjsedde- ( 1- pi peri di nyl ) pentyl]-7, 9-

di hydro-8Hpurin-8-one in the formof a nmaleate salt for use in t he

treatne ?[{%sé;h %%G?Wt@]c%llng adj ui(?[at r@[f]ylgutﬂ]%xﬂ é;[%m?ound which is

6- am no-

[ 5- (°L- pi peri @PQfWWb@Q‘i‘Mﬂg ?'hgdrﬂﬁﬁkjlfﬂw@ =Sappep lirth e fogn ghe Majeqte $9. Pbith of a

mal eat e sal t manufacure iofranvugreinecotpniiisi dongnisio® AP Bntigen@r amiganttorgpsiton, fant | gen

conposi tion ﬁ@@eﬁw%ﬂﬁﬂQMﬂ@nmhhﬁﬂmb&m. _ o _

6- am no- 2-{[ (1S) - 1- et hyl butyl ] oxy} - 945 (1 plperldlnyl)pentyl] 7, 9-di hydr o-

SFBOpurln 8-one, in the formof a nalea vacci ne conposltlon

conpri si’hg aﬂ“ﬁﬁﬁﬁﬁéﬁoﬁPmﬁﬁﬂWU@dsé@ﬁﬁﬁs?ﬂﬂéﬁ1dﬂﬂhﬂb%ﬂﬁﬁﬂﬁh@ Which is

6- alfi no- 2- { [ §ideS)dinyhpamtytiyd, Bdihydrp@klyduriafeerel inghe @ df aylajgaerdaytlfor the9- di hydr o-

athuL in- 860n|ﬂandfébtlﬁr5©f5ﬁfeﬂ]c@rﬁ'\eﬁtféﬂh@ﬂéﬁm%ﬁt'cifagezgc(%rfegéé@ avg etref infarfM@BleuNd
ichis S 1= oxy -

p|perldlnyI?%%ﬁﬁg%Tﬁg%ég%i%?%§%¥éb§g%¥%h 8-one, in the formof a naleate

salt, for the WD 2011/ 098452PCT/ EP2011/ 051830 manufacture of an inmugenic

corrposi t3.on Bengseios B egmaerndnthiighes 6@miem-iGlér 1onethyiityllosyl;9-odi- t he treat nent

or & event i oflpdidingi)seasier, 9-4Bydrd!Bes-pleia-8obneRincReTak dfla Whilcale daf, for the

6-am no- 2- { [f(ngrrﬁ}facl'u ?%? Qmegfé%%leslt(?&%he Qe&t%el(lt]o'f allergic rhiniti

5pi peri di nyl ) pentyl ydro-8H purin-8-one;, in %e formof a naleate
salt, for the manufacture of a vaccine conp05|t|on conprising an antigen or
anti gen1%orrp’8@i ysedh a compoyrievhighds Baetno-&il(Tsndvesihyiiiyliokyld-Bdase. 11. The
use of a conpparmichyiyenth-71,%-dbydnisnopRin{g-¢riES)n-tie forh lof b hateatd sxyfor Be[ 5- ( 1-

10pygper i di nyhaRgadyrb bt 4 meaRhgstior Rk PibRr 3a@hfe. i N the formof a nal eate
salt, for the manufacture of a nedicanment for the treatnent of allergic

diseases and other inflammtory conditions, infectious diseases, and
cancer. 2. ARethedef gpat@eat(ﬂ{ﬁﬂﬁmla disgpsas and other inflammatory conditions, infectious

6- am no- 2- { [ {idBped, -ane chrydeb wthydh] roetlydd @njdbis€sladministering to a human subject in need
15pi per i di nyhppenhYidrapbulcdly Bifébtios &hbmbr@c&nwmd whithtidie afifon2-9f1 sp1mel eat e

saldg for thﬁeﬂﬁ(ﬂﬂ&&@o@&}“ﬁfk Hﬁo O;?en% hoed Wﬁ?ﬁ 9- 5Rydr6 B AUHRBLIFRM tnfor &Gl 91

rhinitis.

6- ani no- 2- { [ 13'&§te faliet hy| butyl]oxy} 9- [ 5- (1-

pi peridinyl)pentyl] -7, 9-di hydro-8H purin-8-one, in the formof a naleate
salt, fm thAen{é@fmrwfra@tmmaaf@ﬂe@cmmdi.@mmtmeftﬁb’d dorpriséLainBisteri®yf toast hma.

gg At .rrgthOdhL% ‘Jiu% Eﬂﬁ%ég&@e% %rtmés pditiSHP SRS %m%r'ﬂ%'f 'cé% &Iﬁﬁ‘%&h%ys
OO, e S o B S e el g e e
effective amﬁﬁmfomofaa@ém@maﬂ which is 6-amino-2-{[(1S)-1-
25met hyl butyl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-dihydro-8H purin-8-one
in the form Qfnethddrk 8adimesEdlasthma, which method comprises administering to a human

subject in need thereof, a therapeutically effective amount of a compound which is 6-amino-

35 2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one in the
form of a maleate salt.

17. A pharmaceutical composition comprising a compound which is 6-amino-2-{[(1S)-1-
methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one in the form of a
40 maleate salt, and one or more pharmaceutically acceptable diluents or carriers.
18. A method of treating or preventing disease comprising the administration to a human

subject suffering from or susceptible to disease, a vaccine composition comprising an
antigen or antigen composition and a compound which is 6-amino-2-{[(1S)-1-
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15. A method of treatnent of allergic rhinitis, which nethod conprises

adm nistering to a human subject in need thereof, a therapeutically

ef fecti vewarmouiws4at a conpound which is PCT/EP2011/051830

306- am no- 2-{[ (1S)-1- et hyl butyl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-di hyd
r o- 8H- pur i n-®etbpbutyitpxy @[5 @ rpineifling)neatydat Ldibydre-8HiBrin-&-anetimivé fgm efeeat ment
of asthma, whhlehtersat.hod conpri ses adm nistering to a human

subj ect in need thereof, a therapeutically effective anount of a conpound
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the form of e salt, and one or nore pharnaceutically acceptable
diluents or carrrers. 18. A nethod of treating or preventing di sease
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met hyl but yl ] oxy}-945- (1- pi peri di nyl ) pentyl] -7, 9-di hydro-8H purin-8-one in
the formof a nmaleate salt. 19. A nethod of treating or preventing disease
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susceptible to di sease, an i nmmugeni c conposition conprising an antigen or
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met hyl but yl ] oxy} - 945- ( 1- pi peri di nyl ) penty1] -7, 9-di hydro-8H purin-8-one, in
the formof a naleate salt.

39



