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WD 2006/ 117670 PCT/ | B2006/ 001181 1

2- AM DO 6- AM NO- 8- OXOPURI NE DERI VATI VES AS TOLL- LI KE
WORIOERTOR MODULATORS FOR THE TREATMENT OF CANSERIBYNIS/001181

VI RAL | NFECTI (J\IS SUCH AS I—EPATI TI S C This i nventi on

tes to 8 esses for their
2-AMI é.P[inIC? é X P(SJR '\fPiTa}q S ' ? [e) U&ATORS FOR
e R S R

relates to the use of purlne derivatives in the

treatment of a 5 variety of viral infections and

| Mhis Mevertion ir¢ldtbsatonmiics geridatises; teprecessascbuigein grepdiadion, forpompositions
oontﬁ%ﬂ‘ ?ﬁeﬁw%d%‘iﬁ’éﬁjﬁé' on, in partl cuI ar agonl sm of

Li ke Rece

t IYOreRsHSUE G e gfﬁs‘i“ﬁ'@‘senl'%\)'éﬁtﬁ tgﬁheélrsg Offpétgrfe qerlva(t“v%s(?n A9l ¥etment of a
vari¢ty efafrarinidctiont antimauing ouylanmsiersisorigis Hngislingideae inpyhigh the modulation,

in pﬁr@ctﬁhr abmém HB"PQIIrLI}QQ%%ﬂt&ﬁHLHS) i§ PhphtaRsd. Mbdoalingly, the compounds of the

e C
A0 AT e AR Y B g,
related uired n@p{@naﬁ@arpm@tpmdngasenwaeq BHMAERd Biyritiy, and cancer.
exbil-arekdcopias atedrimii @anshi@dmbiagdpraiein®itiaraatedzeal by an exiracellular leucine-

fich %Xllhg P l ﬁiﬂﬁoﬁtﬁ%&n}c il csﬂgh@é Ebe:ﬁsé qg‘&&tr Neffdd rtk?eg'fo@ﬂ_ 1 receptor (TIR)

recep
don@s@th@gé@cﬁxefP%BHﬁeﬁ%mtqntw SRR (éoéP¥6§1Ptﬁfdgpdr@9(§%ﬂ’jymphocytes
mactihalyes t ienocygéd and Matdral riqlibrocesyis)ewhich sraer @ph&gesart of the innate immune

systgmnﬁ% EF%Sa @&Q d?%tféFna'leco@hlt dn%ceﬁt‘étslvﬁﬁch bivg ‘t&ﬁhﬂﬁ)@érﬂ%s@t@l molecular

PR TRt o PR R i P R 37 520, 2004
andpiedrin 0%y e fiakads dei andethishe| ecAirwal Reyatmnetnas Z1f §¥5- 37§V?QSWS Their name
dertﬁ&@roﬁ%@q@ﬁ@'ﬁéhﬁb )ub‘th\él Dré8dphilRmethnagabled dehe TERRMAiEWRs found in fruit flies

to pkw%)hra%%ﬁ‘)rotﬁcnng e fl%?gm ft%geg éfe%éon?ﬂ?%fﬁléhr{ g, /& at%(g‘%flé@q;@ 38, 2003].

ThegOg 11 THR$ethich mayeebeey @Fnt%’s'n MeBMRLE GYEHee apeFHeAr B@ym?'ama"a” TLRs
havé Bé&xn5un8 edker aarfafeﬂaastog asReappganefudaibl as eihércahhowmsgimboarheterodimer

in tﬁrueln chF#HnFon fd 18§hecii® P ls@tyofasp'é i, fn?JIe%ulérnde%rmngﬁ§ 'p%entrtfﬁ pathogenic

OFQ%E@S inghyiding bac%yelg,]lelrlﬁsuerf%?:slt%ggo @C'j_a_{'dﬁg%mm”éhbaﬁtg(}aé H%;ggl?f DNA from
both isbetatia Bmdodruses ane Nl RNANTHe\csliuamesspenael tooTLReactivation involves activation of
one%PmoMm bt@ﬁ]faltjmgsleaoh@\{@thgEr%ﬂ‘uctléhueﬂ\q sédﬂeti@ﬁ Bﬁﬂrtokmes and co-stimulatory

mol%%quﬁ?sﬁﬂewﬁ é‘EE & mgﬁgu;@s, %ﬁc‘f &é contrlbu e to %e killing and

cleaggpes bf ihe paibogesietinva$iors [Bg acliviating Thﬁlseruthlsa]all @j’@teetylemagmmss it should be
posQlBl@ﬁﬁerucé)& sﬁ’rﬁ@l&@gﬁﬁung cell‘é’fog"ﬁ‘v:ﬁh‘nfs’a{?ﬁﬁmt'n[MiaI rbdhort@, bact eri al

p I
D B O EE DR AT By 2 DT DBt B D s 021, EP- ate
923\ahe WERIOHBRIOTH. WD 2008704 hendd g 209$/@ﬁ459<é<§=t9&ﬁ% mogudptors pf TLR7.
a%ér\é&H b QB VKNG To@idtory, adspe1IIOdgoniets,Eof Ge 4BONIG of the TLRY receptor,

and §re erg'tE | otnljsor\]:vhfc %teorosré sélgc g/etaomtg F?z%p%r&gét%ﬁ F&IBH acl'ﬂadmore potent,

ecre I nes an éo- St
are §eiten ag@rqeﬁt@? fr@feoﬁ@le FRF04E rqsma@trtp mbﬁ@m Rave- alregtﬁ‘ad ‘food effect’,
hav&/BiPimbrotbd edfetyciaratie drivetesotticd mbiealekitable iprogertiesde g Swith| resped treslubility or
hyg%coﬁa{@ﬁ?@?ﬁ fﬂxg%ﬂbo‘anésrb‘(ﬁﬂé b@far By activati ng TLRS WI t h

ecul ont s

i Hdie oy Pegt t°H’tPI piea %ﬁlﬁﬂn@f'e@ept@attvt)s ﬁf&t’ﬁte“t ‘W”t”ﬁ%{?ﬁ%mse modifiers
whi¢hesp eelsativel\Piirdugre mdeéuldtivra tespesglyaaganisn sof | toms EldR7 rgcepier.Adqgordingly, the
el fRfes ERubolndibradso: EP-A 1 043 021, EP A1 386

and WO 2004/ 029054. V\D 2004/ 087049 and US

2005/ 054590 di scl ose nodul ators of TLR7. There is a

need for further nodul ators, especially agonists, of

the activity of the TLR7 receptor, 30 and preferably

agoni sts which are nore selective, have a nore rapid

onset of action, are nore potent, are better

absorbed, are nore stable, are nore resistant to

nmet abol i sm have a reduced 'food effect', have an

i nproved safety profile or have other nore desirable

properties (e.g. with respect to solubility or

hygroscopl C|ty) than the conpounds of the pr| or art

1. i P~ e
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35 which act selectively through nodul ati on,
especially agonism of the TLR7 receptor. Accordingly,

W b@e/1178v@&nNt i on provi des a conmpound of fornul aP¢T/IB208D01181
2006/ 117670 PCT/1B2006/001181 2 NH2 s N RL NR2 NN
Roa 0 /Y R3 a tautomer thereof or a pharmaceutically
acceptable salt, solvate oNHgoI ynmor ph of said conpound

or tautoner, wher ei n: 9are each
mdependently H Cl1 6 al k 7 cycl oal kyl; Cl.6
al kyl substituted b 11 t Ocycl gal kyI (s), a
phenyl , a napht hyI et cI e;\ C3 7 cycl oal kyl
substi t ut ed by CB:6 aI NS(O) R8; Rr  heter ocycl e;

or Rl and R2, taken t ether Wi \h the nitrogen atomto
whi ch they are bonded, form ar{ heterocycl e; wherein in

each instance said al k I, %{Cl oaI kyl , henyl napht hyl
ateamehté%reqf@t:aymaém&ﬁ@wa%ﬁt’qeatﬂ ¢ $3)t. SofyBietor ?W&OWS?{{ gogpgund or
taumtnenwhaein:gr oups sel ected from oxo, hal ogen, CF3, CN,

E&a%ﬂé ar%'%ééﬂﬁnde %ﬁ‘t i—pez':iﬁ‘kyl §$7anBﬁky| Q) BRuted by 1 to 3 Car

croRFYghP RO pRERYILOrg F?f%yﬂ'e Cefrcyﬁ'g%f%ﬁ“@it&“ﬂ By Al SIOR o
hetgra¢ydie;adrkisl gnd d:yctabtai kgdther wii @]eymtrogﬁapﬂqtnﬁmwha:h dhey are bonded, form a
hetE18dyBIE OGNGIR i 6SchORSthRE daldyalgh Q%Idatk\}lt ®BerRY ndpHiyl andh&B®Bcycle are

e L8 Ses kAL ety 5 g
COBp GOMIRAZIORB:, SIR)-NihBs RENB e 2 CPReependently H, Cl1.6

al feyis ©1.CIkW; Y Cy@sHidgly bhen@?2 ndphilik emniyeieroopele; Ghefeiraddicy @il ; cycloalkyl,
pheggl rﬁﬁhth)ﬁggd i%'{’éroc (,?Qrev\ﬁ%ﬂgh rs@osﬁtnt d g‘)?‘EB ﬂt&nﬁs%%%u%t fBted from oxo,

I
g R P e G S S bl S B KB At
at Ryapd & argleachpisdepeddenttyet] Ch.¢ ai; [he oygloalkyDRB,s alMRERPY C.. alkynyl; or R,
and R OhhenBundoBe éﬂ%%ﬁro@émat&‘ﬁ{qm heté?@c aQquB?elnasfa% alkyl cycloalkyl and

i ndependent | H; ubst t ut
bk o SErLERSTETE il 8RR TREASRUEPR B O AR
S(Qdees (AhNRBgard NRs6AR~+f orm a heterocycle; R8 is H Cl.6

al Fkg)éhd R-ﬁ?re %dspéﬁhéha} My, anzi;lamcL : aliiyeQUbiYdd byaT,.; cycloalkyl; or Rs and Ry,
e

s ubdt *r',ths@ﬁv'b‘;a 7Eyelealksh am%wsnaehth@r%Dagrogs@leew'ﬁ%n £ Ayl cycloalkyl,
pheB Ohaphtii biaDefsrocidsare OMionfllp embglituted ¥y 1 ﬂ@datonNR# BoupsEEReéied from oxo,

hak%%ﬁ3RI a6 pé%@f; Rﬁ@mﬁ‘h 500%%‘ s‘}@)‘}m, ?(%@Rs,%owmﬂs and

nt; or R9a is R10, COR10, CO2R10, or CONRI1OR11,
ark) i, I ORH EOKR15, 02GONER1akd R1E absedt; each

Iar];ﬁielgﬁrbd%@?m%bd—lm ,Q}C@Nﬁmﬁ}ﬁ, and B3 is AbSHE | ggl ty| ' Cl.6

y ubst i y

Hieh iy el ek A e o 110 9.0

7 cy;lspblsw(s)n atrbenyhya r@mhtﬁyl at kybteropalen(id; cyclmbhﬁubyﬁtuted)by Ci.6 alkyl; phenyl;

naan@lylesr%ﬂé@bwe &{R&m F@nakmagetﬁeﬂmnhd mx@bm@:bm\m #lcr they are bonded,
en, atom.t o

i.ch I
forrP] a‘ﬁete c cle wher%ln ea mstarr]wc% % Ccha%k F cgo%fg phenyl 91 [Fpk |land heterocycle are

Op’f@Wv é@n tyued bis h1eﬁ>y$ atowa;ﬂﬁtgrwps @ﬁ'ﬁﬁteﬁ dtoay %y&@'@eear EFa CN, Rz, ORy,
NRQRL| CORY, D, I880)LH 1) SEW NRYR]s, CONB, R aENFECARQUPS
SeIJhg Q'Fd%ﬂg £r£ %%Qenﬂ{;'ﬁl 8%%%1 (Q:ég’s am’sumted% -+ cycloalkyl; or Rq2 and
R1s, when bound to the same nitrogen atom, form a heterocycle;
Y is a direct bond or a Cy.4 alkylene;
nis0, 1or2;
pis0,1or2;
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30 NR12R13, COR12, CO2R12, S(O PR12, S(O PNR12R13i
CONR12R13 and NR12COR13i R12 and R13 are independently
woRo0e1187@l kyl ; or CLl.6 al kyl substituted by QO3CT1B2006/001181

cycloal kyl; or R12 and R13 when bound to the sane
nitrogen atom forma heterocycle; Y is a direct bond

or, eq 30 & 119en(h, aftd B aré not Wultaneoust

Zdvdt h%"%ﬁg hét@ﬁhf%ﬁgé "(])& %0%181 alséé%ln?h tnheapro{/alrsgot al\Jta i
mefien Y is methyl ene and R3 is phenyl, then R and R2

arfee netn ‘slkpili rdfasn éoastryightrrhdain pt brafithed pfeqimﬁ&‘t@rﬁﬂwlaﬁphaﬁc hydrocarbon

radl(::ﬁt:&ﬁé\mlr‘igoth@sp%hﬁéﬁ oA 8ArBonQfiork! Q{h;ﬁﬁ%g of I RdiBAE MEladeSBlt are not
al ni
B P e e et S R

hexyladi cal s include, but are not 5 Ilmted to, methyl,
ety kerm Palidh @¥fers té &Odll’fyﬁ@sydeﬁneﬂ-abdukydonsiéﬁﬁ@bﬂm yehst two carbon atoms and

sec- but ty n- pentyl , isoanyl n- hexyl
aﬂef’ﬁton?car&ncafbgmoqgré ec%ers to an al kyl as define

ablfg term 6‘1‘9?5/5,\7'”5{?@@@0 %ﬂ‘a”‘éYf as qetined apys: © “f' Hisnotat Ak t%ﬁ“boaf’ltoms and
at |éaetamta caba-amoboipledardon doubl e bond. The term
" Bk YA¥ oy cib By B e?er% 5 aacrérb'awﬂi/cl rm@%or%%ﬁgﬂﬁéjsp'ég@é%umber of carbon atoms.

CBlR b B BB AP B PLP DR GO o R e canes
" CTpe kepa Halplgén” reéEfreeios‘JuQme,ashlglmebwmym prdodineng cont ai ni ng
t Rpe SIBRF '"Pfe'te%iycﬂémf%%h fbf (|F ar lﬂpﬁzﬂfeﬁhﬁ&ed skl @Spdfially unsaturated

het%glcé(igg ’gg HP |nI whlcg g‘f’ oﬁtnree f:argor? ogrliso ﬁ EIX%e?d bgwé‘{?ﬁwgt%{'% Ist'elec’ted from N, O
and'$, ahigly eaup usefomoscht: 6 wanqmiw (9es; '?Mﬁ!'(‘(ﬁ" Frﬁéc“c)b’f“t?rﬁ ﬁ%'o'a?ﬂ'y fused, bridged
or slpM\Icné:hd stetohermmmbb@ti arofaycetrocy@it giogp tadtafning ofe td tbree heteroatoms

selt%ge{j i %nc)% %t Wn @ﬁ ﬁr‘auﬁ[1 rpﬁ()é})c@l érypowﬂéﬁ)ct éérgaBEQ:hc $r5tncychc) and is

ree car

optigijady %[E’é%f‘ %yp'ﬁé@ B Eo G e SERNTIgHFPNe o0 TEpgrogyec: When
the \hbﬂembyc@r c{mmalns sneTDM@ Ay Gltiogenoatomn INyaxyde$ iae ifeudgd withic yrel $cope of the
invéfiort Fi cycli c) and i S opti onal I y fused bri dged or

s ranic, and & m?\ nglu not limited to,

G O P et L ke aﬁea BREe{ie SR e AP SR
azetigteg pyretidife; otriaplidioe, dgi@h@rofyii, irerpingupipdrazingpmoeheing, (ghlqpporphollne
tetrﬂ@l:ir)é@:‘ﬁe' fetrﬁl@d@)thﬂé&/nﬁr}@mdl&aw dlokdI&; YGidZefite, dd¥dpdns, azabicycloheptane,

dlazhglyycgaﬂeptar%1 %z:jle]\a WCFOh?:?eerqg ga?nglc alog’f,?e{ng a%a%bblslglgoc% C&ag%lgﬂﬁlooctane
azapgpEnanigneer ocy‘é!'ﬂyéfo@elﬁ#%ﬁ ns o??éahbﬁm%?'%oyfﬁz'ﬂ? ;0gen OyRgpyrrolopyrrole,

dechhydiwpiRptoizineNCl udedetshidmigoxddepsiciage of t fagahydroisoxazolopyridine,

ed or partiall
tetréiﬂgrgﬁ'ada dpﬁ%e erhggfro@;aza dMg ﬁé < i nel Ede l? y L
| iE¥RPRlep pfoaromgfel'teitemcﬁcélc gwps? &clpgﬁ rP@t are rtoﬁ IQE% Od I'HJQ ene, pyrrole,
imidaedle, atazole Obtazaln, pypdnmsarpyrdzoﬂe,pyrpzlrpepaznmr@ pyrisiegiep [thigpéazine, oxazole,

thlaEcné oRRLPBR! | Einiazolet EERNHRI 0Wr6l%§‘?azme isoxazolopyridine, imidazopyridine,
etraaﬁdrot hi opyr ane, di oxane oxol e, di azepi ne,
PYraFP QDY azabi cycl ohept ane, 25 di azobi cycl ohept ane,

admlone pubediegst, chels HiZabiatyk Cooercioakyl; Grs alkyl subsiituted by'1 to 3 Cqy

cchhI%Z( by ﬁhé%blo&%théﬁ%cyc%xé?ez@@%mréusﬁﬁeﬂw C1.4 alkyl; S(O).Rs; or heterocycle;
| 0]
wheé%? Qﬁg{zha Bspanc? Sql(g al@(a c?oaﬁol r?ﬁ )}é ahd het%'gcycle Iare optlona|ly substituted by 1 to

| ne
3 a@g@ggﬁ}gmugf)y@?qtﬂdofm XS |hglpgp@ CFs, CN R4 ORy4, NRAX;,, COR;, COzR, S(O)sRa,
COKNRIF; alyk,comgxazol opyri di ne,
t % 5@{;}%%{ thbcbgﬁ%ﬁlo hOBM-'i 'ij' QWI Ca4g Cyclo Ikyl Cia aIkyI substltuted by 1 to 3 Cs5

etra rorm c?/rldlne etra B % {%g? g loalkvl
B SRS SN A T
subatit@echioyt C.l4 iatkylt H0)-Bo or ichdranpéie mbereipyir gaoh instance said alkyl, cycloalkyl, phenyl,
and heterocycle are optionally substituted by 1 to 3 atoms or groups selected from oxo, halogen, CFs,

CN, R4, OR4, NR4R5, COR4, COQR4, S(O)nR4, CONR4R5 and NR4COR5
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30 i mdazole, triazole, tetrazole, pyridine, pyrazole,
pyrazi ne, pyrimdine, pyridazine, thiadiazine,

w@@s0170 thiazole, isoxazole, isothiazole, |BOI/BO0E01181
pyrrol opyrazine, isoxazol opyridine, i m dazopyri di ne,

pyrazol opyridine. In one enbodinment, R is H Cl. 4
allvglfufh% r@qo‘&}ﬁ%h ﬁ' kY ¢, ‘;C&Ii%ﬁ @l %ydloawbﬁe §elll;§/t %stﬁ&feaﬂ—b} Pto 2 Cos

cl
cycl@kygs)cgcpl&pwptuégl gﬁIpp%nyEdCHyaI@lsuastgqt%th a %ft% Wﬁ@l C,U;rcycloalkyl
subtiirer iy ¢ blkyl; S(GBRvbRIatydlan weereih ini aasht insterwe saifl dlkd] dygipalkyl, phenyl,
andGn\é ogﬁJleké{rla optl%n z %libstiBfa8l b € tSE Qs Byl seRétb@Rdh byo, halogen, CFs,

S It ut ed 8&6&2“@%13 [N%Hﬂ%ca | ect e%r%himeach instance

CN d?(‘o ‘h£|
saidSHEHhmeMle is G@amRSrogm gyrmp@r@g:fqyenqlw HIPLIREINH er,norphollne tetrahydropyran

tetra@@@@i@ﬂaﬁﬁfﬁxanﬂynbﬁe Ipyrintidined pﬁéﬂﬂél pyrdzéle mielylepBbNaydle ardthidole.

IrB(Xr] em § ! : :1,31%1 eIS Hb% 4Jalk%)l Ciz a@—sZtaﬂ&%ﬁlb?@RFxsuag)c%/cléaﬂ(glzln a further

emh@y'mmh@t @Hdﬁ‘g‘ib\{' ethyigaromy!, Sghci‘l’f%ff*thx}l? metboxgmyi PYcippegyipsiy!
Cln éneadniptiimeS( B) i2B]; allof subett@edinytioe; Caustvesiaiipi(s);rCiald Bubstituted by
pheh)pséoaﬁc%r ﬁ&érgcy@lb Kweremclx (élft@ﬁhéféﬁlce smgwloycl@ﬁgl phenyl and heterocycle

onal tit
o GricgHB AR Sl 4 R B oL P TRl P &R R, O
NRBRLOMIFIRB,, SCORY, CATZRAaNdBRGOR:R4, CONRARS and
Nﬁ#%ﬁer e%o&@@rﬁ/ %137 @172%@(;'_6&’“@?9@ (QWI @04 ¢§chclﬂalllyﬂs fwherein said alky!

andé;ycthaﬂ(gll% ??lor@iy ﬁjbgt,ttﬁ%lb l‘c}%gta}opa tore %IOLEs)éile(ite%élf?%og\alogen CF3, CN,
R4, Ofc NGafkGPRs POzF@;LS(Q}nIRy FONBHLand NIF@“@@RE))}“ ¥et ﬁﬁ-ﬁtﬁ%embomelﬂ R1is Cs.
» alidl Awét._t@émmt& atedyiyalgidet erocycl e; C4.6 cycl oal kyl

YRS RlleCh B CHYipu AR en o7 Mot er ocyel e

e sal cycl oal kyl,
p R prther eﬁ]ﬁ%ﬂ'%‘ﬂ&@@@@'ﬁﬂe are opti onal |y substituted by
1 it @ fartat enbBodiengr RiLip hetemewit auiofally subsitated thal loigeh atoms or groups

sele%\lfrorﬁ oQ\'h%l %nR 6?R4c»; HR‘H??’ NF@%%OR%%d 5248, rd@‘NmRs and NR,COR.

Inaysh eofuritrgf @p@@mb Hl l§ h%t%rpggl(a QB*'OF'?"QS rsﬁlbﬁg}l,ltptgp){ t‘n ??ea?oms or groups selected
fronpoXOENGIgm &Fs, [SIND 85, DFL.NRPYOPPh 610: e Oh B, IEMTe:pg NGCORs; wheren

said RbERENEAT Qf dicdRdd f@npﬁﬁ%ﬁdlneo)b“deﬂdlrﬁée pld@ké&lhm @brpRoline, tetrahydropyran,

tetr%dré}fzﬁré@m,e%g%q %lﬁpe Pt&n ? ge pp(raz&f @?&?I%Zﬁldge%n %oia?ig%r%] thiazole..
s ubans enpftogichebly RORA, ot C1@lkyt C@Wpl@@p@‘utedmﬁ OR4£1p ,atfw@pr embodiment,
Re IQH’QOQJ SR In yBJa fusheHembBaiaYY R, i€HNYl , propyl,

Ir;1 Xl%jercgn ngﬁ‘ngx h%hdr%lig&)e)ﬁ%%%gyw hktﬁ%( ﬁll %%E %Q)YA th Ithe 1R bonded,

t1tut
forrg @h%gr?&/glg W{qnﬁpwre(%ycle |€p[g||o|@ly sugaa’qggifqu t?yu}l 1@23 q%cyms c}/ groups selected
fronpP bﬁﬂYlprgeSOZF’g?: CNpIR,,heRk.e Nedc COR,, kR £I0ONRaRLacNR,CORs. In a further

eml?’]oraﬂeﬁpqc? alﬁé‘ i l%l(éﬁy O?GtWQ\JItQQ’IIlekM rageR RERY bo wRBthey are bonded, form a

erc% Eona %ﬁgéﬁé“ﬁdbylto
hetelqyfig oRjlonaly 6‘&?}5@”"% YR Lgoe o 0% AT ogen, CF3, oN,

Radn a@Rther elNButiRinNt, EoRA] RESCRIRY, togsfhe) w]:{nthe@@ngngtogntg which they are
bonliR4 feFRa - het'eﬂ)c@lef Wﬁér@@§ald9|f9%365yﬂ@@toptloﬁélly|s§bsﬁlltea biah kay3 atoms or groups

ituted
oo Sl o 8, HERCELYIGo I, IR Bphfon.
wherein gaig herermEIoR s SoBerEidned pvrrobcmeowenm dlgeazine, Yot

thiokabpholikdY,  Rfazepdnd, NRR20lidiERA, dEBBéycloGfdde, R4, diazobicycloheptane,
octa@@%ﬁggﬁmﬁlﬁ NR4CC§§%hy&rG[t)er ﬁ%ﬁroﬁz%%t her &%W&ﬂﬁ&&pyra%e and

rtu
tetryBPBRNARIPAYRINE. | n a furt her enbodl msnt Rl is Calkyl
s ub atfirthet @sbodiynepth @ngnd. Ry, lakeratofaiivet it themibnoderrﬂemhlch Rieyijage bonded,

forégggétlm ) ol rgnef Wpérﬂﬁre @Mb%&ﬁholn@or'tﬁorﬁ@ﬁlﬂu@rw| $id ring being

atons or groups
OD"Q'E%"éEPéﬁ”‘¥4W ﬁ"ﬁﬁy' ‘gr‘%g"é}ﬁ “%‘ff:yé ON, R4, OR4, NRA4RS,
COR4, CO2R4, S(O"R4, CONR4ARS and NRACOR5. In a yet a
further enbodi nent, Rl is heterocycle optionally

substituted by 1 to 3 atons or groups sel ected
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from oxo, halogen, CF3, ON, R4, OR4, NR4AR5, COR4,

CO2R4, S(O "R4, CONR4AR5 and NRACOR5; wherein said
whedoenosycl e is selected frompyrrolidine, pipeCT/B208/001181

pi perazi ne, norpholine, tet¥ahydropyran, 25

tetrahydrofuran, dioxane, pyridine, pyrimdine,

PYih ®%& @%bodﬂﬂér@zm g CHJHIK@ﬁ&'Oéh@nyI | W@il@ afidand phenyl are optionally

SUbSthte%%’af o 3 g{f}g@toir Prl?{;psdse%ectebiam oi(o halo?é ?E%(av Lljf\ 8(5% }\IF{4R5, COR,,
COghizdInmae B O)NRe:, P@NF‘#P@PHCC&R&OBh i3 furthey efpedigent, (s fsrrpny! optionally
substiiRedbyre rt 3 afcrhsios gidupsl selcoiB@ freftard inalegdn, CRI Can&, R2R,, NR,Rs, COR,,

COt §6&h°%§bf‘ﬁﬁ FW &BNI& 'ﬁxe amj tl\ero(%ﬁﬁl %t &rlnat fgrtl){gr“ giﬂoé r'H&){ Rs is phenyl

erein sai
sy s ?rscwe 14 ﬁé‘l‘qhﬁf “GRBEPT ISy 11 P Grigengpgment R s
Cy.akyigptangly ssiedtitedegt 1 t@8atbmne on gooups sdmtedgenn ox&RBlpge@N;FaRAN, Ra, OR,,

NRQR‘]COI-JR)' gbﬁf S%ﬂ é@hﬁﬁf{R W afhrﬁheﬁembodlment Rs
e

oy hbgunt B £y e eﬁ@ﬁ%@a"‘?qﬂsﬂﬁ?%fmvmghvﬁ
hee em)evytzqdenauptmomul Py diabsisb cysloattylbyr Gxalkymdl wgeain said alkyl and

cyc@E@l a@Naan{’auy Qﬁéﬁtutém byﬂ1 fro18 taumds &rgmgs §88dtad F¥n ARG NF2R,, S(O).Re
S(Og %6118% gﬁﬁé@%ow r% fgrtl'}? négogjin'nreg 4 ls\eﬂ1 glﬁyl Vég‘ﬁ gycloarﬂ(ﬁy or Co.4 alkynyl;
whesein eichalkye b eptosally setsiiigH by 1 &ﬁofst?m% @rtgéfdmwleftesiém@ Qtsglfryet a further
emiidin@hOBRLS H 036, Sdyekityeich fhitemnentboaimehiak aganmr m@hdi ON, R4,

O%one'\é%ﬁﬁme 45HgQZRg CONRARS and NR4COR5, and
wherein said hete dl:?/cle |s sel ected from azeti di

p)}? PR Ffalpcﬁigﬂenb Fbénp ,nghendqo'jr@rtg p%éam%qrﬂqﬁe&a}t% form a heterocycle;
wherdin saibiigtenadyile &, optitinalyesplstieijed thia it 3@ ® kioohs negroups selected from phenyl, ORe,

NR@%,@@?PC%%)CP@%h?% Nﬁ%b@ﬁpm QYL&E&%%@B@M R, and R5, when bound to the

San}f’c'f'téolq% PtSE'y olrrglpésrgn%/{fi éé) lpe%yrazglggw erem Ezy J pyrroPcP rcgropyrazole ate optionally
substisatecabyy tl tod gtoxazn lowpye $atkicied fromhpmyl, DRsUNBRer S(O)nRe S(O)NRsR; and
NRORQdi ment, Rl and R2, taken together with the

iy &%%% odi r%erWH %m 529 afdji. ?n Q%ﬂﬁe?%mbocf r%?efn‘f”pgﬂ rﬁé%elmgf ne,

_pyrrolidrne,
t i Wﬂ?ﬂ%ﬂn?q’ﬁ GBH‘% 'T'@" Cig SWi Ir} ¢ Wﬁh%éi“ﬁ@j'm%‘bﬁ'/ 8ihl |y
suberie dmioeithetty R{GE C4 akyk\ds., oyclo@lkylda|pkensy @Iherélalshixalalkyl\/@cloalkyl and

phe%Q Ql@/ ogrﬂozgzlgutr%(eh @%9%6\{ Q&W g)rou;g% sJeBth@g?nE H%%o HtOFg , phenyl,

erern sad

AN Sy A g T L &m Oluglh @ fuer
emimdimeatt Bglis fG.0 akgxQye dycibatiyl nr, phERB, wiEhin $4d almzt:ycchMREnd phenyl are

oph%ubs’c%% 1108 Q)JHBGT, gréﬁ@elecwgﬂ'aﬁ 'hal%l%a@l JPH,.

O P ateheg b et KRS T bk e gnen v s 1o
CORe|CEeRedr £PNMBx N Ral ibefisent, tQggs comroung of faRala (RR4R5,

COR4, 5 CO2R4, S(O)nR4, S(Onfi, NR4AR5, CONRAR5 and

NRACOR4. in yet a further embodi nght, R3 is phenyl

substituted by hal oggn ory yet a further
enbodi nent, R3 is phqhyl |In uither entisdi nent, R3
L Lt'uted by 1 to 3 atomns

is Cl.4 aIkyI opti o
or groups sel ect e@fronf oxo hal agen, CF3, CN, R4,
, S(O,, R4, S(O nNNR4ARS,

OR4, NRARGI COR4, Q02
CONRAR5 and NRACOR4. In yet a Rdrther enbodi ment, R3
is Cl 3 alk optionally s stltuted I n yet
R e S Y e by ST
entfadiznfdanand YRde asdefihed@érefalzivik yith re@@ctBo & yarhmand g formala (1),

inclifefhg 4l SrhikdMEhis, %%Bﬁﬂnﬁbt@r%'o@p@llic‘ﬁw enideimefY MerRdf; Kyl are
[?tIO al | v_subs tuted

s ) AKX er e bodlm H{ﬁgrﬁjyveé(ab)o o[\:gggs gogtspwonrds %k@ﬁ@.ﬁaaw dwherein Rga is
Rm,r@%@oﬁ?z%d ﬁr %pPﬁFﬁwl%h end Brivehsprien sive Rmppedsiof famulp () kyl ;

C3.6 cycloal kyl; or C2.4 alkynyl; wherein said alkyl

is optionally substituted by 1 to 3 atons or groups

selected fromOR6. In yet a further enbodinent, R4 is

Hor ClL.4 alkyl. In yet a further enbodinent, R4 is H

or nethyl. 15 In one enbodinent, R5 is Hor Cl.4

al kyl .
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In one enbodi ment, R4 and R5i when bound to the sane
nitrogen atom forma heterocycle; wherein said

whedoenosycl e is optionally substituted by 1 torPGI/E200001181
or groups selected fromphenyl, OR6, NR6R7, S(O) nR6,
S(O "NR6R7 and NR6COR7. In a further enbodinent, R4
and R5, when bound to the me nitrogen atom form
pyrrolidine or pyrazole; wherein said pyrrolidine or
pyrazol e are optionally 20 bsintuted by 1 to 3 atons
or groups sel ected f fom enyl|, oRR6RB) S(O " RS,
S(O" NR6R7 and NRgG (PN enbodfment, R6 is H
or Cl1_4 alkyl. InR{fur herNerrbe'\&u ment, R6 is H or
methyl. In one enbodigent, R7 igfrHor CL. 4 alkyl. In
a further enbodinment, R7 is H R;;n one enbodi-nent, R8
is ClL.6 alkyl; C3.7 cycloal k or phenyl wher ei n
s aiota pHiakyacelticglly RenePRYE saéfn%?lva%r aereoh. gfeebhal | y
SUisiky, Rubdy &Y ad ddfifedhetdiranave aiith gnspmpns aseinpaing cbf forrouia (1), including

: NRAR5, COR4,

ol B it ?’%%ﬁﬁ'%é BN Mocamet e e | oo
f (T REMDOdRRb e itdht, R8 is Cl.4 alkyl: C4.6 -
c yrcdnotabikeyibpdimentgheiayl ; wherein said al kyl, cycl oal kyl,

ar}gor%hﬁﬁﬁéhlm@ﬁtelqm QE] soa[l@| cy. §1Hﬁ§ﬁﬂsﬁt%@ Gy B)bh@nyl @hényRlop A&erocycle;
wheéellm' 8? asnge( %@ta&, Vi gréeﬁﬂ‘ apﬁp/ Z% cysle Qre yonal é/%(}bﬁﬂlted bg a%@ atoms or

|on
group  detectat| feorm( oo, wheéagen,nCRO G MOORmsd\'F’@@md? 'ﬁ@ﬁﬁ?@ﬂw’ (O)pRrz

S0 NRQ@}'M\MZ’R aﬁhﬂleB@@mss absent, to give compounds of

Rg'nreg{fm@er(e ﬁgdlmeH? F{:\)SIS C' 1 :Nyl HI aIQII Q\L@tute&\ﬁ)f a p@% I%hegyl oYheterocycIe

wheggif] ify mhmtq%pé?e@isﬁkyl mﬁgylétp(ﬁ hetmcyclere oﬁ@nalyﬁabsptugﬁpgyy ggo 2 atoms or
gro@efsélm il eroRs, malmu eandORk,. r espect to a conpound of
leﬁ\b&lr)\entgfﬁﬂghlép'tn%lk?i' | enbodi ments, and

I nat1 ons

|
T RBE HeHE P SRS P (o BHETOA T QUITEaLeY e borceo
forncangaonyds; vikrefarichhbtarofycle iswnderallnsuRgiuteddy 1R 8 atog;@qf goups selected

fron &R FMgeRrc zRéih,z, ﬁﬁ RIRTOR,, DSRS0, R B(@ENR:oR1s, CONR12R1s
C ?)%nds of formil a WO 2006/ 117670
FB'CSIQE 2006/ 001181 6 NH2 11 NI ~>--OR9a (113)

N I'\br® ewibodihent, R4 and R4y, taken together W|th the nitrogen atom to which th@%ag bonded
form pyrrolidine, piperidine or morpholine; wherein said pyrrolidine, piperidine and morpholine are
optionally substituted by 1 to 3 atoms or groups selected from oxo, halogen, CF3, CN, Ry, ORyg,
NR12R13, COR12, CO2R12, S(O)pR12, S(0),NR12R13, CONR12R15 and NR12CORs.

In one embodiment, Ry is H or Cy.4 alkyl. In a further embodiment, Rz is H or methyl.

In one embodiment, Rz is H or Gy.4 alkyl.

In one embodiment, Y is a Cq4 alkylene. In a further embodiment, Y is methylene.

It is to be understood that the invention covers all combinations of particular embodiments of the
invention as described hereinabove, consistent with the definition of the compounds of formula (I).

The compounds of the invention include the compounds of formula (1) and tautomers thereof, and
pharmaceutically acceptable salts, solvates or polymorphs of said compounds or tautomers In a further
embodiment, the compounds of the invention are the compounds of formula (l) and tautomers thereof,
and pharmaceutically acceptable saits and solvates of said compounds or tautomers, in particular the
compounds of formula (I).

Pharmaceutically acceptable salts of the compounds of formula (i) include the acid addition and
base salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts. Examples include
the acetate, adipate, aspartate, benzoate, besylate, bicarbonate/carbonate, bisulphate/sulphate, borate,
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or a pharmaceutically acceptable salt, solvate or

pol ynor ph thereof, wherein: Rl, R2, R3, and Y are as
waledosned7her ei nabove with respect to a conmpouneCDiB2006/001181

formula (1), including all7enbodiments, and

conmbi nations of particular enbodi ments thereof; 5 In

can@?@teemlcm.ate BSisyliate, Bbyldid) ioamAb h%ar&%hﬁ&t@tglucm igRicuronate,

hexﬂlugrotoh%sahat dn‘Egenégghé%drCfR%lon e?cﬁg%lq‘e (ﬂydrﬁ%r{)@‘d% E1||da l?—?édronodlde/lodlde
isetipjpraie| 1RFtdin nealkih Maleptea Matonata; me%/lar@ylmemhéﬂwe, ApRhthylate, 2mapsylate,
nicdlif4ter QItats, | Gotatel oilid, amdithty, Bathstd, tpHbpAatMydloge® pBosph&@&8inydrogen

phogégfbeg Bﬂiﬁﬁéﬁgé %ﬁgrﬁfe %% 2$uc 1?4(130 g%ﬁﬂite q:?ilatecwlsylgg‘ meluoroacetate

andyneoRiRIABR13, CONRL2R13 and NRL2COR13. In a furt her
erfudahilarbase, safitl Brei fermed .frdmathaegd whi€hil foerh kogh-togia [3alts. Exdngdesbiyiclude the

alurﬁml’gmeﬂ}élhme %%)ﬁllne %cnﬁ'ﬁ%l%’n%ﬁi%{hﬁammg\’fb@'aﬂhr{é b5 Ene, magnesium,
and het er cycl e are

me nICe sal S L@gtr thl\ d

%ﬁ??%ﬁgﬂnﬁ R §'1’ri’t8‘i BY°tapiee A6 Sor  gr oups

s eleguisalitioffaciderank baseR12y alsrdbeniouine@RDP exampleohenisulphate and hemicalcium
satgnmbodi ment, R11 is Hor Cl.4 alkyl. 15 In one

erﬂ%Pg rer;'/%w 0{1 sﬁg‘atgle sa \Nﬂsf seﬁa n&t%lc() II’ Ognet hu |cal\@ ﬁs Pro er’ues Selection, and

——sdﬁtséﬁh Wd’\’%mu%ﬁ’é\*%vﬁ"'s%ﬂo@) Rearrorairdherein trygefeqsmeonal |y
Sulbs tcoinpduadk bythd ifventdBn atagnexisDih @ eaipsuns el end &thtesframyfg from fully

am%’%us tbafhlggsagtalllg%h% ﬁ%@%&dﬁ%ﬁ%% wmg material lacks long
rangQrSREAST °'F@'% ffiela sgqeﬁ%faﬂ UPORPEPYANORPEY eﬁhﬁﬁgﬁ physical properties
of at solipedr ladinuigvi Typicaii euch intatetgle o axdt give tistinefivie cdray Hitiyictian eatterns and, while

exhﬂﬂﬁ@tﬁg ropél)fmss o@é Q&IIQ,Yarrer ﬁ%rb irhQ d@écﬁ@eﬁ'aghn&nd) Upon heating, a change from

soidT R AR irckeroay G608 P BdpediBed P B BharB Y St Dol pone orcer
(glasp ignstiams The et Gusidling reisicols sheriogkass ICHBIch €, MR has a regular

orddelill RternaNEARIRA3at t16&OR3I8cul B 1Ad Q%Q)aﬂﬂllgotlvesﬁ(@)p&mam%aﬁem with
defqu‘ég}lR%‘%R%li%lh %{%Qenal\'f. w%%lt%? ﬁt&fpme%ﬂbwnf?a SO ex{nm’:f‘ %ffropeg ﬁ c% a liquid, but the

chapgeyfiigyp solid tp Pﬂ%w@f?ﬁfﬁﬁﬁeﬁém pherg ghange. bipiglly €irst erdes myllﬂng mit).
| IThe rem@nbdsdoinid) inventon fag alSd . efisiain konb@vaged dnd sivhigd tdi@E. The term

sol\%@e%lsm;em tX descbrlgéeé Wl‘e&fﬁ‘?c rf'lﬂlexI c® Fr% r@qhe}J q@%uﬂd%‘f’g\e invention and

I nventi on covers a nat’i ons ‘
°“eﬁéPPre€U?f5\aceé4H%>ﬂ?%%qﬁbée Bivert metecyles, lon exagiRieagthafigk £hs gy hydrate’ is
empiyedwirealsaiv @olvanbineprst ent with the definition of the

C(N’&@lﬁb'rﬁlq Sac&Eteﬁ QlaB3lcatiok lsystend AR OFQQHP 9#%& ||Qfoné B@t defines isolated site,
ornul a a

onair BT ot Pols®” P oh e o eeg Gy . voris
(Ed.g4G- Pritiaj| Masqeb Bekdser, Y inserpereted hersiniby referamreulselsied site hydrates are
oned i WhRA®E SvaleAmaleduls taRasolatediQromintdted comRiat withtJagn SRYYBY MElBning organic

mol&(]leg I?r? cl’lam(e? ﬂ)tldréws @b %a%pﬁﬁlg&rgg qY mqgtlc%fcpgn%[amhae (ﬂlell/ 2 fbxt to other

Wafeg glO{egul%ﬁq@ n&%'watc@gdwedéwfateww a@'e@trleStaa%Mﬁ%drtg thejnpptal ion.
patten chel sivedthoe waee ispighittydsouad, tieodompleR will Have a well-defined stoichiometry

" inde MEH%@%a.@a\Whéﬁ g&&@&t m@gaveﬁaég Jvzté??s M&ﬁl Oémﬁ%ha%el solvates

ase
a2 T L O ot o e o ey
conditopsniresticlisasedh nohstdighiometipwill besie corsal t s.  Exanpl es

| med éﬂ#ﬁ)ouﬂcﬁ Qf Meqhvaiten mafaRakRst n@%ﬂl%@rﬁéo%ent Q@rﬂﬁl@)@e‘é ('Fother than salts
and 81Sa¥ sg ﬁ % bong g%c rbor}%ﬁ bi S hargent in s&cﬁ'ométnc or non-
BRFEREeS WISy 676 eiVAl 66@9066'1 presg
stoichiometric amounts. Complexes of this type include clathrates (drug-host inclusion complexes) and
co-crystals. The latter are typically defined as crystalline complexes of neutral molecular constituents
which are bound together through non-covalent interactions, but could also be a complex of a neutral
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cansyl ate, citrate, cyclamate, edisylate, esylate,
formate, funmarate, gluceptate, gluconate, glucuronate,

wheooafilsor ophosphat e, hi benzat e, PCT/IB2006/001181
hydr ochl ori de/ chl ori de, hyd¥ obrom de/ brom de,
hydr oi odi de/i odi de, isethionate, |actate, nal ate,

mol@ﬁll@@dﬁf?a R @&a&ﬁals ﬂ%?ﬂe%@pareﬁ%hﬁéltf&bﬂi@ﬁt%n by recrystallisation from
niL cotl nat e

SO'H}P@t Qétb}é/ lphyayﬂ‘y i récfsl rrg);ﬁlgq ?ﬂripgﬁeg 08 ge Chem E)ommuri 17, 1889-1896, by O.
A'”mrﬁ@srpﬁ\fdtl\é/-lhwoazt}@dZQ@Hbslpﬁmfwcblhqwfdb)Ug@fﬂn@ pRosgsmaralreview of muiti-
corfbhéHd bothidXas, Bce I PRAMASHAER (8)S128aN 2888y Balelihm@ugust 1975), incorporated
ha&ﬁgn%¥ ncdartrate, tosylate, trifluoroacetate and

X' no esalts Sui tabl e base salts are formed from .

b S@SORRIERS PoPAITMBHIoR GYY % 2N AEReHRPHPEELC SR (TeeoRnfRg or liquid
crysthiLaieni suljdctear tg siiable corlgiorsat iz mespmorahic statais iolemhddia, between the true
crygélﬁ]telgﬂeaé% BRtrudl &Jhdasrtgt@ﬁrtheghéﬁpdrréﬁutlohy ﬁlb%orﬂﬁ%&%§lh¢i&9 the result of a

um ne am ne tronmeth

cragi PR 0o B BATEP e (g oS Sfipn of @ second
coraogent, eech o3 walds; off @wthex salyehte s dqaeqrbsmlaphmtr@l(arﬁpmpounds that have the

potBrﬁ’ Bil 6 @drﬁ%' I)%‘bepléf‘ %b&o‘{bhas%@ BroeS@Md N Qrﬂpl'ﬁrhhih& Al Roifst bSmolecules which

posgcéﬁs agt nbc P ucg naé CE@Z\( 8@# Jhl%?l or n%:)rngr? (I:heg’ &_r?l‘” (CHag)s) polar
hee@mlp For ﬁ@@rlrpjg'mtl@dsqcf itals gmg t -_.h-_-v.‘ Ziip(] 100 18] @bﬁﬁﬂ)m@ome and
A. Stfiart m@Edltle@IHWaMrﬁw 1€20), Flcorpdiatad BHEN bmmmneé solid

St;@stlﬁo‘cl’ a e%ns%l cﬁ%ﬁl 6 ?&R%%f e co%ﬁouﬁ&?&f %?@Hlﬁ él Qre aHL lw}fhm the scope of the

crysta
IHVWH?I’b hThug é:eﬁ@[\ eJerivativgsy el §orpq9H@s ?fappg@ul%r ale‘f’h"a‘t n'tah ehave ||ttle or no
phampiceibgitaa mctiview bmsends cate paerdadngnisigred intceorpratoathel bedy, hayonverted into

con‘?ﬁ&bﬁc@ & fBr}rJn%japW ﬁév%@l thprogﬂr‘;e‘a ta'cﬁ/ﬁy f@lf eﬁanﬁ:%l iofl HBroRftic cleavage. Such

cory 4 (1 o 3o o1 PR BIEPB i oS gy o found i Er-
drugscbs Novel RglivelyeSyslempeYd.i s AGS Samaesiuimd Serigs dT.nidigieshi and W. Stella) and

BiofcQ&rSiBL | Far@@S CF | Ibt@é’ @@slqﬁ |P|el@Hrh&1 AdRen 1bgatENJIE. ®. ClRRAE EAmerican
Ph%m%ceutgtaleﬁ!rssoscga dorB,ybogl mcHg)Qra%QE?remEy‘(ﬁe?cr:ecn#g SI \(I:VI;: |C|; Is:con q

orRfedrugs(n gecgybianss with lp @Wﬂﬂ@mcay fonqx@rn@'@rbmproévgﬁ§tbarqp|aﬁ@g appropriate
funétiohities piddem ir510é tdinpo s ©f folinulst (i) @hih Editainnmictied Idowh &Shde skilled in the
art F§8M il etl?jso Eggersg%eb g&;%t& (I:et |§1 ged L ?fra Bto ;bp glétﬂglggc%}ﬂ& @isevxer, 1985),
incoparatest herel ‘?yHefe'iTé?el ned peaks. Such rrat er i al s when

hesvmeaxaufidsi of predriidgsyin aicbidargk sith & nivdnition indd@epr operti es
) Of \Bhekd ﬂQ'cganﬁHJ oiIfQﬁ'lulacl%ﬁgﬁ‘s i EQH&X?IQ:' dc@ fﬁ&tlédaﬁw'a‘ﬂ ést%r thereof, for

o R Al et AR YR S8 Lo T o

forralas() isoriplaged bn(%ﬁs)@lk)daanéd and solvated forns. The term
(iiy 25 wrﬁeﬂi N‘\@tc@mpéuﬁd 6B N2 IS Lot LpHedr bﬁse%oﬁ'ﬂé?ye&ﬁhcﬁfunctlonal|ty, an

r|S|n the c of the |nvent|
amn%e r(t)aP?( F?Ir) F)é mFﬂlle %oupcli e:/vanFm aésgrée sg k’ﬂaé n\(/a eorr]t%ch %y&#ogens of the

amﬁ@iue@emaé%/ of mwor@a@mﬂf formiga G'?aﬁ/ﬁ? repippRs bwé%ﬁm)ﬁ'wmt e is
enprusti@dexainples &alreila‘a@hem@toupes in&dcerdancé\ vl the Mbrbybing examples and

exaﬁﬁfé? %&%?e@%egdeg% §'irf3{ﬁb fa%'F P& fe f‘l}éfr%é‘t Srebver, certain

| SO at e anne I.on

compgda Pifamuia (PIV‘GY theraselves agi @s ;p_sgqirw ﬁtht?rgwpqynds of formula ).
Ph a8pesitioalyt, coadouSisl df the pgerinv&tiodvbirforimsila (3 Whérd.R° ks as@erein defined,

oth&'thdntrRiaRd rR¥E Q&'ent%&%{ oundd gﬁbrmu|aq%‘?)r 919{7 Bé @&v&%@r\t@ cWpounds of

ol T e o Bl 04 Bt 0 PR TPl b esibS, Acanona
comyiotrig's @fthh pesshi@ rinvition 1of tormuanirigetsing@nis @bsenbansldRiT issas Herein defined,
othé‘rh@ﬁr}%ﬁe BataoRhRSor dii®a VB, Skay 18 lcBif i RSntb lc6pdiindsads tdr@i@a (1) wherein

R® l%l%grq g R%q-rl Fia Fnlg%goh@g&lopse&gca\go gther  water

tal-1on coor Sted hydrates, the

wat er nol ecul es are bonded to the netal ion. Wen the
sol vent or water is tightly bound, the conplex wll
have a wel | -defined stoichionmetry 35 independent of
hum dity. When, however, the solvent or water is
meakly bound ‘as in channel sol vates and hygroscopic

o . e .
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The conpounds of the invention may al so exist in

mul ti - conmponent conpl exes (other than salts and
w@olosarm3) wherein the drug and at | east one oPEIEIB2006/001181

conmponent are present in st®ichiometric or non- 40

stoi chionetric amounts. Conpl exes of this type include

cl atiky lﬁ’JlLﬁﬁd QrﬁjrfrUtGé Q&fé& of tﬁ@rh%hdﬁ@r&rﬂ%oﬂ%?&)coﬁﬁ&mds of formula (1), that

is, 8W§{’@;‘15 |fPrﬁ‘§d I%'HXP é@értgg%rprﬁ'r%te ri/ gﬁ g\ﬁoci téc%%fg\?n&amp es of metabolites in
accerdanee Wit ingentighih@dflear e bound t oget her t hrough
(r) \mra,arb tﬁ@\é&h;ﬁ)ﬂrﬁd ofbreIRQl) icOitEns Dmbthd @rtup, zal HrokenethyCasnpHtiex thereof (-
glgt ral WD 2006/ 117670 PCT/|B2006/ 001181 8
cul € with a salt, Co-crystals may be prcg g
<") rr%rq 118 PYEROAT O AT HBH) BT B FYSY AILP SRV SROL Bifie oot (OR ->-
OHgol vents, or by physically grinding the conponents

(iii) W%tﬂtbeé'ompoéw@%f (AR GPEOMARe a]tZrtrar 8880 LRIB, a B¢ofdary amino derivative

awor ot ko (2004), "i ncor por at ed
meﬁgggwhéﬁ§'ﬁg?8F@W%é For a general review of nulti-
(iv) woerp theenmpasiotpr fermels (1) ewstaing aBecendanSynino G4quy, 8 primary derivative thereof (-
NHﬂ259m%288 by Hal ebl i an (August 1975) incorporated 5

v) \ﬁvﬁere r‘e c8 ound e{ %rmu [ cor%arn yldrﬁ %}é a(;yh%nol Qiél?\ﬂ I\Jeotﬁ]ereof -Ph > -

Xi'st 1N SORDY P MESO
Pmmﬂqﬁpd crystal) mhen subjected to suitable
(vi) da8d itte dmPound BeformaDMubMbihe arsdraitie grogp, arth@bxdadd derivative thereof (-

COF he true crystalline state and the true
|qu at e & either nmelt or solutronznF N@sonnr
arli"e ic?f@P%%dSt% Y& () qontgining one- Y AR MBI S P%&%E ‘fa§ g exist as twio

or rdes Glerdosdmers. Whédre mnmipoyidaf famula t(ih atntaiesarl tlkenyl érradrenylene group,
geotnlafﬁc @gﬁ’%ﬁs' &'?/E?ﬁsoﬁrer%%%gsrﬂcp V\ﬂ\%m@ﬂﬁlﬂﬁl’lsoﬁré%rhrélﬁte%ﬁ\ﬁftrble via a low

enef3y BB PTIRE TRRPEET REUGEERERY 1o SoPY. 8% Ty BT of proon
tautamperispia serportde offiermiia B edntaining, éatpkample &1 igtinoakelo, ebeKEN&group, or so-

call&f vaﬂ@hl:@i‘alé{oﬁf—:némincdbmpM§ QAiSh adhtdirP B Qro(nﬁlrtCrlﬂora@ It follows that a single
o Bt g i oL ron o fouch o0

sedn @wtaaragoramnd ﬁéforrw!as(%v whqrdn R e Hoxbe [setopgr q{thejgompound of
forntd@ (155 bersie RgeH: A. Stuart, 4th Edition (Edward Arnol d,

1970), incorpgated herern by reference.
i ndi cat ed, sof éalkpd prodrugs' of the co oands of

fornula (I ‘alnso within the scope of

|nventpon hus cer (ﬂ derrvatrvesF%f c npoundS>QLOH
formulm (I y have=FFtle o

phaﬁﬁﬁco ogléhl a |V|ty t hensel c , wNen

adm nistgred into or onto the body, converte Ylnto

conmpounds of formaila (1) having the desrred agfvity,

for exanple, by hydrolytic cl eavage. Such derivatives

are referred to as 'prodrugs'. Further information on

the use of fAodrugs may be found in Pro 20Bdr ugs as
l\%ﬁrlded%#trhnvtﬁé Xco§¥ St ﬁ%resé@ hnverkidh arBGP seVIRORAN r@e@%é’ch@ %omers and

tautérﬁerﬁrf&rg-r [%g]ed’ﬁmp%f’ﬁ gfnferﬁmlgrﬁs%rd p?l g%g%%ﬁy Ecce%g@ ehaaétﬁ solvates or
deriygtiessi iberrof (Rhbarefeabevet fetingd) Asdwing soimpeunds bmthtl_ng more then one type of
isorhdnigif rd?r@rnﬂit@gs &an@'oﬂmbﬁé tr'iefr?éoe rA%BGr%IudEd’ £rd g Sdditibn or base salts wherein

the C&C%rrronarg 8%ICTXHI acbt éqg‘\r elxg]rr{ nt IIacpa,’c r?rysufleo ror I%ée%qplfor exa éale, ditartrate or
aC|ng approprla unctrondlitie

Wa@ﬁ@@ent in the conpounds of forrmula (1) with certain
N@igtt=ne Sokieroway b@sdphama bg kdnkvértichal 1achnti@es W&l kdbvin 1@ hose skilled in the
y xanmpl e, in Design of

o 5P R By RIS R e 0
incorporated herein by reference. Some exanpl es of
prodrugs in accordance with the invention include (i)
where the conpound of fornmula | contains a carboxylic
acid functionality, an ester thereof, for exanple, a
compound wherein the hydrogen of the carboxylic acid
functionality of the conmpound of 30 fornula (1) is
repl aced by (Cl1-C8)al kyl; and
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(ii) where the compound of fornmula (1) contains a
primary or secondary amno functionality, an am de
wo b@saofe70 f or exanpl e, a conpound wherein, as PCEHIRA6#01181
may be, one or both hydrogatns of the am no
functionality of the conmpound of formula (1) is/are
r ephvasideal btychbiguesCoo Yl ;krafm{ bnllsﬁmfoh he rind@icaaipérastioders include chiral
syntﬁ&%lf@ﬁ%ﬂ‘sb dgcfp%é@?pdr@ A8 t?’ tdeI otf me:g&@mgtgrcﬁ%' ré&mate of a salt

exa er pes
or dgyuativ HitH9 P SFTRPIG FYPH AN §SB 1R lhq“i"é:f"é’l’”éﬁ@@%h N/%‘rcéov er,
c&ng girgsentc gwrdiam dasoo fincludesmall aph@in)aceddiyally henreméble Ssaaptoally-labelied

comBsunby &C*BrHﬂﬁ Ofwhei@he ONBIRURAR A rehREJAYy Atdnls) havmg the same atomic
num %eﬁgﬂf I C?)‘T)é/ mcgog})n}%g%gumbgr gﬁerﬂg Frgmﬁﬁegétf)r:’nﬁ\égagg Io Enﬁss number which

predemigatesHn nait®- ROa i s absent (i.e conpounds of fornula
( Rér3sentale dAMPEABY i fbietlial (N trRIuEO 1B RURABSINES of éxaﬁwﬁlblé & 4 l4)s5, 6, 33,
r S
132, V‘ME %Egﬁg?zégo%é\%?ﬂélz 'g ﬁm?r%%%&%any %85%%%% ounsgﬂvate? or derivatives
t”?%e present invention of fornula (I) wherein RO is
absente @aabrdROprotesseas ahérsehemadefiinanefdjow: 0AdOer i haasticHacid; DCM s

dlchI(Jiom‘:e‘th‘air‘;l-:rrp(’lki-ﬁ:dSxsOf tetrg{y%}u%n(l Behp MY &?Qhﬁé%%‘&rrﬁo%iaté nt 9lAD is
nqounds R9

disop R e 8o DLt 1R BBy B e ggpodimae moldchirce
DCC20i9 6 NIN-Ais FlphPITEAL BRORE! GIQATB 1is  9-hdirexy-F-azeband@ddhzelet NHOBt is  1-

hydrbyBerz60081e0f HyBRtel NVEBTY ON iAr e oWBhARALI-E 95N, RV’ Ntetramethyluronium
hexa(f‘lﬁ)on&%osgﬂateo%ylggm m tg?n(lo {ns 8¥{roﬂ% q@gépaonugvp c?-gxgﬁorg%o%ﬁte BOP is

upon
ben?@F'aWéM'bw fris@inatylamipelpbesazanie wi baxaiugerhspeatd;i oDl I8 1,1
carbbriyiilirdid&zole( TIP ivhehiging 3eprogiraeund of formula (1)

Cﬁﬂ{ n.P,g,z,st %E%&a Q)" ,ﬂ%ﬁ& cﬁﬁépﬁ%ﬂj&?%eé%gé %92{); n@{}ﬁa}ﬂ? analogous

C°m6¥m¢brnula (1) contains an al koxy group, an hydroxy
d&rd compoungs difi@melaf!) Yhe@ Rois H al@HRg, is(absdn), onRg istH 4ruieR; is absent, may

be plBARAHE gedgéedfn@ BEAEhR 1( WherGRRL & Iﬁ‘asan\ale\(t &9‘% 'I:e]née ?égﬁgfe@?iﬁo(}% eﬁ%ept that Y is
omefthén Riingb RS ARG P%E’UP(’?R%%V(/%E?‘@"?VH'S compound of

formula (1) contains a secondary am no group, a
primary derivative thereof (- NHR -> -NH2); (v) where
the conpound of fornmula (1) contains a phenyl noiety,
a phenol derivative thereof (-Ph -> - PhOH); and (vi)
where the conmpound of formula (1) contains an am de
group, a carboxylic acid derivative thereof (- 15
CONH2 -> COOH). The conpounds of formula (1)

contai ning one or nore asymetric carbon atons can
exist as two or nore stereoi sonmers. Wiere a conpound
of formula (1) contains an al kenyl or al kenyl ene
group, geonetric cis/trans (or Z/ E) isoners are
possi bl e. Where structural isomers are
interconvertible via a low energy barrier, tautoneric
i somerism ('tautomerism) can occur. This can take the
formof proton 20 tautonerismin conpounds of formula
(1) containing, for exanple, an imno, keto, or oxine
group, or so- called valence tautonerismin conpounds
whi ch contain an aromatic noiety. It follows that a
single conmpound nmay exhibit nore than one type of
isonmerism In particular, a compound of formula (IA)
wherein RO is His the tautonmer of the conpound of
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formula (1B) wherein Rga is HH NH2 NH2 HR NN R N N
(~1 >==011\>O0H RNNNRNNN22O0O/YO/Y R3
WR0062876(d A) (1 B) Included within the scope ofP€TEB2006/001181

present invention are all dtereoi soners, geonetric
isonmers and tautoneric forns of the conpounds of
formula (1) and pharnaceuti cahdde ACccept abl e salts,

sol vates or derivatives thereof (as herei nabove
defined), including conpounds exhi biting nore than one

type of isonerism and m xtfires of one or nore NH,

t hereof. Al so included arqwéfgiNfddltlon or bas ms
wherein 30 the counterion ptpcal | yagti ve, or
exanpl e, {8 -lactate or |m*%%ﬂ/ &>or racen1c,cpgr

exanpl g Nartrage or 1 rginkpe. G s/trans wns
i sonmer sj| ma ‘> sepatat ed by %nventlonal t echni quis
wel | ckho those skilled dn the art, for exanple,
chronatograp y and fraction crygtalllsatlon WO

2006/ 1176%b PCT/ | B2006/ 001 Convent i onal

techni ques for the preparafli 40l ati on of indiv|dual

enanti oners include chi rd '%yn“hesis froma suitable

optically pure precursor or (ngsolution of the racemate
(or the racemate of a salt or derivative) using, for

exanpl e, .chiral high pressure |liquid chronatography

(HPLC) . esent inventiar, al so includes al
phar mac Iy acceptable S0 oplcally IabeIIe
cog?oun s 0 (I) er n Be ory hor e s ar\:e_Br

an atgmc nass¢9r mass nhnber dﬂj&erent fron1khe
atom ¢ magg or mass numnber M}l ch “predoninates in
nature. Representative conpounds of formula (1)

i nclude the c ounds of Exanples 1, 2, 4, 5, 6, 33,
132, 142, 222, ) 227, 229, 244, 250; and
@agﬂpg%Hﬁh&ﬂ%yy acegpt abl e sglts, solvates or

derivatives 10 thereof. In thé general processes, and
schenes, that follow AcH N ic acid; DCMis

\

di chl or onet hane; THE |s,¢et|ah an, DEAD is

di et hyl azodi car boxyl aB&" "Rl A |sN

di i sopropyl azodi car boxyl abe, WBCDV*%S
1-(3-dinethylaninopropykf 3-et hyl carbodii m de

hydrochloride; DCCis NN - di cycl ohexyl car bodi i m de;

HOAT is 1-hydroxy-7-azabenzotriazole; HOBt is 1 15

hylﬂé 93@(/9 @mts@; bﬁﬁt@nﬁedﬁ%%ﬁl%ﬁﬁunnb@/ﬁ%t& i a) ] 1s based on a modification of

the H@Q%Pd?%%ﬁg%gﬁg@_ﬁﬂét é(led Pgl\%@efi% 2003, 11, y5501 5508 r|Tr]1corpora’ted herein by

refepancaro- t i s- pyrrol i di no- phosphoni um

dbﬁ%@&“wﬂ@&@%&%ﬂo@unn@% chrSbe alkylated with an alkyl group bearlng an appropriate
benzotrl azo anm no

leanggé?quspis 8 %astugqngt&ﬁs é gwe_l_}ypp\éally a mlxtLPe cgﬁlp chQ alkylated

purines (llla) and (llib). These can be separated by recrystallisation from a suitable solvent such as
ethanol or methanol or by silica gel chromatography. Alternatively, reaction of (ll) with a primary or
secondary alcohol in the presence of a suitable azodicarboxylate (DEAD or DIAD) and an alkyl or aryl
phosphine (e.g. PPhs or PBus) in a suitable solvent (e.g. THF) using the method of Tetrahedron, 2000,

56, 7099-7108 and Tetrahedron, 2002, 58, 9889-9895 (both incorporated herein by referénce) will yield

predominantly the alkylated N9 purine (llla).

b) — ¢) Treatment of (llla) with ammonia gas in a suitable solvent such as water or ethanol in a
pressurised steel reaction vessel can provide the aminopurine (IV), which can be halogenated with a
suitable halogen source, typically Bry, in a suitable solvent such as AcOH, carbon tetrachloride or DCM
to give the 8-bromopurine (V).



car bonyl di i m dazole; T3P is thym dine -3'-phosphate.

The conpounds of fornula (I) nay be prepared by any
weeweasw7used for preparing anal ogous 20 conpPCHTE006/001181

The conpounds of formula (N} wherein R9 is H and ROa

is absent, or R9a is H and RO is absent, may be
d) B@ﬁrﬁp@rnedvmandmai &k egdrbisedalnasrecither aditRy e baskdlcanditidRs, gpicklly with

€ 3as. . t ' than a

Bt s SRR So FPHEn S KESPh o HE e ® pu O ,
®) Theed-@foqfe & opineD b8 Farbary'risd pedes FEBOBEERREIEg Prically 50-200psi (345
13798Rd) cimen duitdble $d@nt, €. £ alddhdl 20HCIsudd & etiignbl in3the preserpe Bf a suitable

allati .c st ) > 3)4 ] sk stid¥lass0 otassium
5 pal (é L %{%Iym &BeH & VﬁdcYNRj(Pﬁl N%bﬁﬁﬁp{%@ﬁ%md& i%% ) Obdgi) ~>J_hih’é Pk pot

carbqaje to giv tj‘é *Ildriklg%s"%l(v NCNOY-R3 Y-R3 Y-R3 (VI

f) The Wbter (VN))is udeyl aZastaalngmageri:#jmlqy]ﬂ]esiﬁ gbzpmiﬁg/(l) byHRatiqg with apappropriate

aminB/ANR, & QeitHB2 hedN or 1 sdftabd sol(dn) such as a lower alcohol (e.g. ethanol, propanol, -

butanol), optionally in a pressurised reaction vessel. Evaporation of the excess amine and/or solvent
10 under reduced pressure provides the amide (I) which can optionally be further purified by

recrystallisation from a suitable solvent or by chromatographic purification. The amine used in this step is

either commercially available or can be prepared by methods known to those skilled in the art.

Alternatively, the compounds of the invention wherein Rg is H and Rg, is absent, or Rg, is H and Ro

is absent, may be prepared as follows.

15 Scheméz 4
NH, NH, ' NH,
N
N N7 XN h) N/&
N\ 9 N\ N—0H
jes TN S ILENG &yt
H,N N H Hal N m ‘ N H
(Vi) (1) o X)

! L
NH
NH 2
N~~~
/“\ P >=O h) zo\ﬂ)l\ — N>:O
Hal”” >N N — N
\
-R 0 Ry

Y 3
(X (Vily

j)/
Z = alkyl, phenyl, naphthyl
NH,
H
N
Rt N7
/Iil l 7% >: ©
R2 NN
o) Y-R,

(1)

g) Commercially available 2,6-diamino-8-purinol (VIIl) can be halogenated under a variety of conditions
(e.g diiodomethane and isoamylnitrite in the presence of a source of copper (l) in a suitable solvent such
20 as THF for Hal=l) to give the halogenated purinol (IX). Methods to perform this transformation are



15

20

5 The above synthesis of internediate chloropurine
(VI) [steps a) - e)] is based on a nodification of
wWo b@onosre described in BioOg. Med. Chem LetPGI/IB2006/001181
2003, 11, 5501-5508, incorpdrated herein by
reference. a) Comrercially available dichioropurine
desCrhbked mC@iéb,QeMéH kbl 281, W, bFbodRo@bdtyRiodHy. QUdY. BR&F.] 3v82,30, 3555-3564,

eaving group (e.g hal ogen or sul fonate
'ncoé’gc?ae?%ef%n resre?%?pl cally a mixture of the N7 and NO

h) ] keymrateIX) £an therrherseonyiatddar degstbedin $dhpme Tirtapee) toegivetf®) which can
therBBaNyRLeads ByschiRa iyScherhd 1, SR BN Jive®id a3ted Vilf. Aldreatisay, WRES steps can
be l%ﬂe%éd??%\?et&@%%th% t hanol or by silica gel

natlvel¥ reaction of (Il) with a
) Egien Wﬁr‘%/th?ﬂcon‘éeét&‘b*ﬁ&&‘fdﬁ (pescsreed in Seeedr 8&Rhce of a
S Wintatityh@iva zynthesiaof [P0 jsl padvieled DBARRn@r3 UeloAD) and an al kyl
or aryl phosphine (e.g. PPRg,&feBu3) in a suitable
sol vent (e.g. THF) using the method of Tetrahedron
2000, §'56, 7099 7108 and Pahedron 2002, 58,

8889; Nobot h i ncor po Kej n b refer c &)7
(% 5 predo gan aII kyl at ed N9 pur |
/Eth{, Xl - C) Trea INlHa) “wWith S TNH

inHa suitabl e sol vent su*bh as vva¢ r or ethanoIHln a \(ns
pregs¥liri sed steel reacti on(xm)ssel can provi de thé&V

am nopurine (1V), which can be hal ogenated with a% s
b

to

sui tabl e hal ogen source, typically Br2, in a suit
sol vent such as AcCH, carbon tetrachl oride or DCM
gi ve the 8-bronopurine (V). WO 2006/ 117670

PCH, | B2006/ 001181 12 d) &ronopurine (V) can then ke
sed under either agidic or basic condltlons

§C| inm sui leN N
t /SUdh es—but anol Iyt ghe*s—oxo gﬁuﬁ\ | >_OH

(VIV'. &) The 8-oxo pulNi nev(VI) can then be
caxpgnyl-Bt ed under a CO at nps Rere, typically XVI)
50 200psi (345- 1379kPa),*VMR a suitabl e solvent, e.g.
an al gphol ZOH, such as ethanol, in the presence of a
suitgble 5 palladiumcatalyst, such as PdCl 2,
Pd( PPh3) 4 or Pd(dppf)2Cl2, and a base such as sodi um
or \pot assium carbonate to give the purine ester
(VII)2 f) The ester (VIl) is used as a starting
€ for synthesis of amide (1) by heating with an
rapryatd amine HNR R2, either neat or in a
I"suiNabNe sol vent such as a | ower al cohol (e.g.
et hanoIYRpr opanol, butanol), optionally in a
pr e&4iri sed reaction vessel . Evaporati on of the excess
am ne and/or solvent 10 under reduced pressure
provides the ami de (1) which can optionally be further

k) (RMY (drdparbdaecorbifg ke 9t Bl ichahi, abrs r4@(2\1)!'51 F34H-$-ab) fhc&@dré/t@cﬂ%erem by
refer%hce Mnc%gfogmﬁo%% @%mcgmgnq rwlmfx Ia%af Fle amme @ﬁﬂe ef‘?ne%J neactj on |n a suitable

solvesyt é\eﬁﬂraéoﬁ I9yrernalgone de o-kaitnel Prepqnﬁlo léa@m mtl@r&"y iﬁ‘ at Pressaaqed reaction
vessél. Eedpoatiory &l thie etches antingd andngdl Soladnt UitRr rdav@atpraxBuraipesvRbNthe amine

X|VB9WHI(§‘I Ej:magﬂlowgm(? b'esfu%? Flfled a/ {ggr&%télﬁ‘sf{; aﬁ](ﬂ'n Fégmﬂt'a olvent or by

e ar e
chromg@grﬁpj@c p nfl(ca(l@ fqrgarrwr@_quhtyls Z@sfcrmglome qngqbwl lp.|B/oOrg. Med.
Cheta ROV, HR709-Z726.1 1) (I X) O (X) i) I|)
I} = m) The nitro group of (XIV) can then be reduced, for example using Ra-Ni in a suitable solvent such

y W th ghydrochNori

as a lower alcohol (e.g. ethanol, propanol, butanol} under a hydrogen atmosphere, typically 50-200psi
(345-1378kPa) to give the diaminopyrimidine (XV), which can then be converted to the purinol (XVI1) with



NH2 NH2 H HN NO NII >0 h) ZO~ N= Hal NNN

Y-190 O Y-R3 (XII) (Vi) Z =alkyl, phenyl, naphthyl
WORB6HIL7T6RL N N>= O N RRN N O Y-R3 (1) g) Conmer/mB2a0d/op1181

avai |l abl e 2, 6-di am no-8-purinol (VIII1) can be

hal ogenat ed under a variety of conditions (e.g
a stidbRAMIRE NANSivaRE ds QasY b chrbéryRiinhiflazbBE piisgS8NEBhdEend or diethyl
car%czérce of copper (I) in a suitable solvent such 20 as

for Hal=l) to give the hal ogenated puri nol SIX)

n) -\BtHYEalsie of threpdetsridetiiniciontof rYdraesriiei2aminppeingigXVIl) which can then be

hal@@ﬁhﬁécﬂaﬁb%?&ib&ﬁﬂ' 5tH3RR8 26416100, 18 thel63C| demip Hisiawdd b aBinodDX g described

9, 2709-2726 and BioOrg. Med. Chem,
° S%%%bmcgt égé)(%( )6 [ ncorrpor at ed herei n by

eAffé'i"@h%V@theﬂf) of (XIf)ys ReYifBRd BSAqISH o4 t hen be

car bonyl at ed as descri bed Schefiehene 1, step e) to give
(X) which can then be al kyl ated as described in NH,
CScheNnel step a), to give the ester (VII). \

vely, at hese st 5 be reversed ton

?P&' t her—9t 1) . ) er YOWPH) is—tten coy%e)nﬁ d Y—OH
z"to i de (1) as descq] Nt n hene 1, step )|
al t eMfiti ve synthesis of (XI'1)yis provided in Schenme 3Y-
belpaw. Scheme 3 O O d & N k) 0 1)~ 1 NO2 |)(XI)
JO-1 NH2 N3P N / \NNO ~HNNH/ \NNNH H
10 Y-113 H (XI11) (XIV) (XV) Y-R3

q) (XIX) (prepared according to Org. BioMol. Chem., 2003, 1, 1354-1365, mcorporated herein by
reference) is converted into diaminopurinol (XX) using a suitable reagent such as guanidine.
r) (XX) is then halogenated to (XII) using the method described in Scheme 2, step g).
Alternatively, the compounds of the invention wherein Rg is H and Rg, is absent, or Rg, is H and

15  Ryis absent, may be prepared according to Scheme 5 as follows.

Scheme 5
DI S &
Y
NC NH, 2N/ \Rs H,N Y-R
(XXi) (XX1) (XXIlT) i

NH,
/ N ‘4 N NC N
N N\
MeO /i >_OMe W C|%/:\|£N>_Br <l)___ I \>—BI'

M o cl N N
) OMe Cl x('Rs el §{‘Ha
OXXVI) l (XXV) (XXIV)
X)

‘ NH, " NH,
NZ R1 N& N
—————> N —» | )I\ OH
MGOW/L >— on HO )j: )—on /Nm)\]l N>_
\ \
Y

Y-R, o]
(XXVIN) (XXVIII) M

20



10

15

20

25

30

35

jm a da d Ml \OHoNMN I >n~NCH N )\ OH) A
I NNHNNNHH(XVIIl) Y-R3 (XVII) Y-133 (XVI)
wor2é3176p) NH2 N~ N \>-OCH I~-N N Y-R3 (X I|)PCUB2)6/001181
(XI'11) (prepared accordingl1fo J. Og. Chem, 1975,
40(21), 3141-3142, incorporated herein by reference)
s), tl)“’we@m%ﬁe&md%d:dﬂ&ngdb% @@%thenwbz?obsa $3;5411@é24 RicSHPIrABd herein by
e_solv

refe%%?%“?pre&alré&fﬁonl rrrllglgrtxom rile %nré s‘ct‘eé)l% uIln ts e8 &aﬁ (rﬁmge OF Q a[e) in ro%uced to give

compp¥ndotedl | Whishrs &hep rbéfé‘ﬁrﬂﬁ*qu'éﬁ‘er %ﬁ%%'tlob rio gige \?‘é@é é‘PIr example using either
brorhiva pateadr iNeronadsudcheniexas eieoramawu@ad/ or sol vent under

V) )()@\QHQI%q ?Jc%ﬁ%{ﬁ Q sgl'faghé' gaf?réntt\/@x% E)Id&%s a(dg S%Ttltum' tﬁc!?llomthyl purine

t1 onal further recr I sat
denf/%&(f.n éxguﬁug%ﬂlee @Bge\p@ntmc&llde ylchl m@tﬁﬂ@%ﬁplgﬂﬁl Ctrlchloroacetomtnle or
trlcmnnq;meﬁhylaa@tarolmne Mot broebemblerof tharuseg dirige bidtlorbiétkyl group as a masked ester

seetMaaiind &ML Hé)é)vo%ic/% GBS idghess1i n Ei ?rog g. Med. Chem,

%%815 tﬂ%htrﬁgedrvg u@e%kox%i%rat % \@H:qu Q?ﬁtﬂa%ﬁEH ﬁfm%ltﬁéegusw converts the
trichiqrenpeifly] @oupd ereerthoesirrand 2@ beasnine dtesmisto anladkemiroupdo give XXVI. Suitable
alkoridEsEiRdlde s@f@rpxaaﬁ&mdemmamth)amMG@o@nh prdpax@en :

X) x%l‘?fr‘aﬁ‘ %a“?ed \}n%% s‘frgrl\dn%l gg\%ﬁéneg&s ‘%%m%ﬁ? %g Pﬁgoetstgr lgto\é%arboxyhc

mno

amdcqgm',@tht%mgt "b’ H@“B eerWilnfO(WP')OXW oup- Vi eg@@grpm_qfél'yq})roduct XXVl is
the Brid bBMHOBBHESERA bup dohtaines withia lHeest8igr eaeraf Xd¢t Bu@able dicids include

min ,ac,gqu@, ,q@r ﬁ%ngﬁlchJn\%' m dazol e, phosgene, triphosgene
0 B e ey e Roppo Bl SR Sl s cppons ot
strofigkalli Na@Hi I§GH,d#PH them oter sultablleogpien Aydealysdgnealmsidnovretd those skilled in
the € HREBorexaMmpi6Rhdkb ’de@ﬂﬁiedtnh &rdlackile @t{)ﬁ&kpn @rg%\mc AGRHesRY by Theodora W
Gre?%qd%e{?‘el&%?u?/f% rthlrg%gl (hn éJ:oign \g‘:iey(%‘é‘ﬁ S)ohs 515%9? %)%l'gécd]lagﬁhapter 7, pages
4949 £ Rstegtiggprolie Arrg@h@rmg)”n ingpIRorpleR hemgio hy>refe@rcay V\[hICN agp| describes
metfigds Pr ¥ha hydrolysis of such groups.
z) XXVINl is then coupled under amide forming conditions with amines R{R.NH to give the product
amides 1. Suitable amide forming conditions include the formation of an activated acyl function which
reacts with the amine RiRNH to give the product amides. Activated acyl functions can be generated
directly in situ from the acid XXVIII with, for example CDI, DCC, BOP, WSCDI, HBTU, T3P, PyBrOP, or
any other activating reagent known to those skilled in the art.

Methods to prepare compounds of formula (1) which are prodrugs of other compounds of formula (I)

wherein Rg is H and Rg, is absent, or Rq, is H and Ry is absent, are shown in Scheme 6 below.

Scheme 6
H, NH, A
Bo o -, e
A ,‘,/N\”)\N/ N\ base Ry WW)\N N\ Rex
0 s ° Ry

{1

Reaction of active parent compounds of formula (1) with a reagent which features the group Rg or Rg,
attached to a suitable leaving group in the presence of a suitable base provides prodrug derivatives of
formula (). Suitable reagents include but are not limited to alkyl halides, acid chlorides, chloroformates
and carbamoyl chlorides shown below.
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(XI1) 3 10 gq) (XIX) (prepared according to Og.
w@Be@bbi767Chem , 2003, 1, 1354-1365, i ncor por at ROI/IB20&i/001181

by reference) is convertedéinto di am nopurinol (XX)

using a suitable reagent such as guanidine. r) (XX) is

then hal ogenated to (XlI1) using the nethod descri bed

in Schenme 2, step g). Alternatively, the (Sorrpounds of

the invention aelnRle H a R9a is pbsent, or
R9a is H anda” R9 IS bsentGI be

according to Schene 8“as’H'l | dws. 1Schenme 5 I NH2 e)
NC (I NOEt t) NC~-N NC NHz NC NHzPH NR H2NTXXI) z a
Y- R3 (XXII) (XXI' 1 1) uy NHR2 NHz NC MO | N-OV&e W

Suitgéjélg" ]t_r}a L%?\?) Q@é&; M%%&f%ﬁ 9\ ﬁg‘%%ﬁé%&% carbonate,
sodeqZhdeiequ)n-Nyllr&luzy ArangR) of sol\fqgtseap plsa@useg tNegect @q tfg@@)rmahon,
inclddingNbutHdNIiMNteR20-THNF, B:evonftBe, imétHiRBoriaanYiddRBich| frsbdethéne and diethyl ether. The

speén?@%o;cb)of 43!)1)1 %)(Igtgmt \A\QI g&@g{ai :In?l@:]nge %Tlleé &%Qgtﬁr{tyogfl’%g Lk lvélg-t%n/acyla’non

@?ﬂ'ér'r? W*?%é{helrea %955 o4 ésappf”%ég gﬁea‘? éf?"hg‘%gl"ﬁ%ﬁy atom (R). For
exarnelbethe reaefionjosa paredawoiedulé wom\ethﬂlctuproiwrrmate inghe pre@nea ef risthylamine in
DCRiIfive Brdddmindhtiy BRBRat0h. Y- R3 are introduced to give

It will be appreciated by those skilled in the art that certain of the procedures described in the
schemes for the preparation of compounds of formula (I) or intermediates thereto may not be applicable
to some of the possible substituents.

It will be further appreciated by those skilled in the art that it may be necessary or desirable to
carry out the transformations described in the schemes in a different order from that described, or to
modify one or more of the transformations, to provide the desired compound of formula (1).

It will be still further appreciated by those skilled in the art that it may be necessary or desirable at
any stage in the synthesis of compounds of formula (I) to protect one or more sensitive groups in the
molecule so as to prevent undesirable side reactions. In particular, it may be necessary or desirable to
protect amino groups. The protecting groups used in the preparation of compounds of formula (I) may
be used in conventional manner. See, for example, those described in ’Protective Groups in Organic
Synthesis’ by Theodora W Green and Peter G M Wuts, third edition, (John Wiley and Sons, 1999), in
particular chapter 7, pages 494-653 (“Protection for the Amino Group”), incorporated herein by
reference, which also describes methods for the removal of such groups.

The compounds of formula (1) and their pharmaceutically acceptable salts, solvates and
polymorphs are useful because they have pharmacological activity in animals, including humans. More
particularly, they are useful in the treatment of a disorder in which the modulation, especially agonism, of
TLR7 is implicated.

In one aspect, the compounds of the invention are useful in the treatment of infections caused by
an adenovirus, a herpesvirus (e.g., HSV-I, HSV-1I, CMV, or VZV), a poxvirus (e.g., an orthopoxvirus such
as variola or vaccinia, or molluscum contagiosum), a picornavirus (e.g., rhinovirus or enterovirus), an
orthomyxovirus (e.g., influenzavirus), a paramyxovirus (e.g., parainfluenzavirus, mumps virus, measles
virus, or respiratory syncytial virus (RSV)), a coronavirus (e.g., SARS), a papovavirus (e.g.,
papillomaviruses, such as those that cause genital warts, common warts, or plantar warts), a
hepadnavirus (e.g., hepatitis B virus), a flavivirus (e.g., hepatitis C virus or Dengue virus), a retrovirus
(e.g., a lentivirus such as HIV) or a filovirus (e.g., ebola virus or marbug virus).

In another aspect, the compounds of the invention are useful to treat tumors or cancers including
but not limited to carcinomas, sarcomas, and leukemias, e.g. squamous cell carcinoma, renal cell
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compound XXII1, which is then bromnated in the 2

position to give XXIV, for exanple using either
whe@aitts7ovat er or N-bronosucci ni m de as t he brpei/IB2006/001181

source. 5v) XXIVis then neacted with a suitable

reagent which produces a C2-substituted

car&ﬁdrr{éhl%Qé??tﬁ)ﬁjomguweﬁﬁoméj%ha\( %lIV&rMMa, FHebeRLE leukemia, chronic
ent tri clorcqr? Iactlmdate

bR Rt R PER S BIBRBEhyl acet ani di ne.
Fdn yeiranethemgshbest.ghe edmpounsia ophe tityention jatshyisgiubieetertypactgriguigngal, and
pro@SoaRinfEBRKE fheigd@itCiut n& aigitddd tHidegorR tca@led by Bactdrigtofthe @itk iBScherichia,

7 8 [
Ent%%iaer, déS%EqOheIEe\%%t?%]om SKI%%?;Qa v\ﬁ%?ﬁtwugg nut?({am@rmas ?tg;aptococcus
Chlamgyiaa rqr sfupgsb infaghions, By | %sr §ﬁ¥éiiqu|S gflpwmﬁlﬁ higtoplasmosis, cryptococcal
menditBoest er, and the brom ne atominto an al koxy group

t Qn gét\éﬁotmgpe tSltHethME&ndsa(LfWh\%ﬁl%n a%uéé@?to%@gl‘ H3)mediated diseases

(0.4 oXl

393(2’91 D?@aghh%tr??t Pgrépgla IWc‘lt fpsazogia r16‘»n éQQa?(pzldeﬁ[?o&q,‘ed herenz by reference),
incledinpiiut aetdimites] iy atopin disedsss, isha asratdpsaistnetitis ertegzema, eosinophilia, asthma,

a||epg@rgq1@,§u|rﬂ,,qt,s aC| d ester and the nethoxy gr oup of XXVI
roduct

X%/V?t ancher aﬁp %&ﬁé:gﬁ%oum% of g?étlﬁvgat r OueD tbs {g ée (:;[ r? tg1th of autoimmune
disggseshi n the starting material XXVI. SUI t abl e aci ds
| netatairgly thé invemeh dloviasd &l Soriolind 61B6rmuldHOA aguhekmiabédBeally heceptable

salt)gé}%tle n(/%l‘\?é‘tggr)égfrfgrlui’é%da cﬂ?‘%\ Bhgguce the carboxylic

ysi's conditions includ
stNe ityerioR dirhenpseyges K@I“PQEP‘U’{ fermuln) B eHERMEERHIcAYY écceptab'e salt,
sohveiptae dertvytitle dHegesf, $or trettiaatchektrvd adisordertinolseh B mbdilﬂic‘dlom of TLRAeeceptor is
,mpﬁy‘ated See for exanpl e, those described in 'Protective
ani c nt hesi s ora G een and
PRI RD (TS PrEsER 8 SR A DB U PBg af I Gooepable sal
soh@@g@)ﬂg—;nvaWe preraof, derl tar tregiveept & 2 Vikal iffegjers 1P®rslgLaG®EB or a Th2-mediated
disdasd?r ot ection for the Am' no G oup"), incorporated
al so describes

helrhg Imvarg%[] fL?ther peru?es the Lése of a ¢o rscb&l ula (Bﬂeo:] I%Pg phar%aceuncally

%Qﬁ?ﬁﬂ S@H S@H@Fe r %ﬁﬁwlée #herra?ﬁ A @"edmﬁ‘d agtprgpsa wetﬂ'Pﬁn?ﬁﬁ fﬁé@e treatment of a
disdrieRAMHich theghodelatioh @f TURG Gaesfbtor igimpitamdl . Sui t abl e am de

f %En rﬂ/gntgﬂqgr{hte} B§’désn§|n+éﬁi1%d toE?regtrgérgBotfl oascﬁéer ap dlsease |n which the

act 1 vated acyl ftunction r eact
moqipENR - é‘f°\°7‘§°rt'?1 @“Wu‘ﬁ*ﬂ'cm%%?s agpipisteaRady aaﬁE‘WCt '“ “eed thereof
(e.of, ammENingah $nelding hmnage)raehelapedtlcalﬁl effeetiee drhgquni of asbinpouhd offformula (1) or a

phaFnkh%eLﬂlGél hihid s dofbate op(ﬁen@aflmgr@ofwl DCCt BOtD
aCll va

mﬁ?&?ﬁ?p%?ﬁmm{e ST B A BaRaH S DI frogucs. They
mapr%p%tﬁ@%bmmmg agfsoficoplnasl aowde)s, whiilmh bsrreetipde @ragas erecipitation,
crys®llB&ion GRIBROIIAS sphay fj@fnﬁlﬂr %v:{pbbatlveV‘d?ﬁrﬁge iMcrévve or HdidMdquency drying

or RBa is Hand RO is absent, are.shown
maﬁ%q‘ééimﬂpgg%"ﬁe w. 30 Scheme 6 NH2 NH2 R 9 N N~ N

RIPROBay by Rmipistgregjalong) oNincgombipgtion with I9ne 45 B0 qheRsgMPagnds of the
invettiqd or-M cBhbind®3n with) one Reraart biner dadgs &t s Ry doAbiadtion herspip.Gedsrally, they
will (BE afdﬂrn%lre% ésl A chrlnEIQtloﬁ i %9&8&¥onv\4}1 Ccl?ﬁefog%dﬂé %ﬁarBQ@eu%ﬂ“&ceptable
exmplents The term ’excipient’ is used herein to describe any ingredient other than the compound(s) of
the invention. The choice of excipient will to a large extent depend on factors such as the particular
mode of administration, the effect of the excipient on solubility and stability, and the nature of the dosage
form.

Pharmaceutical compositions suitable for the delivery of compounds of the present invention and
methods for their preparation will be readily apparent to those skilled in the art. Such compositions and
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attached to a suitable leaving group in the presence
of a suitable base provides prodrug derivatives of 35
wo ool m7q 1 ). Suitabl e reagents include but arBCHB2006/001181
limted to al kyl halides, a8id chlorides,
chl orof ormates and car banoyl chlorides shown bel ow.
meWsZﬁ)ﬂlﬁb’rblebﬁrZ@onF?ﬁ‘é&/bb 206 6dr Qb8 in Hethifdiod's PhiarhafulRR8sdidnces, 19th

Ed|an](Ma&|PﬁB'lsﬂm&o pany, 1%5%?@&9?%&5'@% %fep%ags i ncl ude

trleté IISOI‘ }]/1 Rﬁo Ssi um
caBdi P%J”d%eéihar'ﬁve@a?wé)ﬁead inistesesprathy YAl RAMiBisEiign may involve
swajoujod, pp Fhat e wempotnd entge the fyagtiointestinestrac Andidrocdak lingsi@idor sublingual

adrﬁlﬂst%flér&@twhtch th® chihgouad SHiér&ihb BBad str‘eﬁ}ﬁ bﬁ&hﬂ%nbmé mo@h.
acetonitrile

I!nﬁr?ugaglg uﬁ%{)ﬁé foné?]ral %I[ngltsiﬁ}\on gF'H%? sghehﬁgml %@@cﬁ Ifqeld systems such as
Tab'eiﬁo?%teorowar%émulss)pmnmgamdtl berskeneaartifuipfdsy équids, phpowders; lozenges

(inclugifly amEib-aeky; Viteys;0beld; MRstabikydrsiigi abags Vibdsi Gilns; F&@6S;| §Pays; and

reacting group i s appended to the 0
bUCbaVﬁm gggat&{gﬁe N atom (R9). For exanple, the
ré‘éi’é”ldlf?fﬁ‘”

fong ingipepHsPefs RS Beligiong, BHUREL 370 |16 Bich faypetioas may be
employed hes pfilesenioe sof  br i lerdytapailere (iade, 1GorDE¥bmplé,l @MV egelatin  or

hyd%&ﬁp@db?h@ﬁ\?&éllmo&) Qr%b”cl/ﬁéah)pd'&mﬁ a‘@a#rlkr R?e)@lﬁfﬂree\%t&t tﬁﬁangly polyethylene

cert
QIVQBFBQ?B}G%”F@&C e@%tp‘f"i%‘gosﬁnortar%"tabéec‘H' AREkOne gy mopRaemulsifying agents and/or
suspandipaegentoriioold foromviatiena dsayodlisof b mebared by thar reconstitution of a solid, for
examabe.romaa{ees thereto nmay not be appl | cabl e to soma
0s e substituent
00 BERERR 4%, RSB Al ARk ey 54 oo el cosage
formsespehsagehgse gescijlasljin Bxped Opipion inahesppetic Pathris, 11 (6), 981-986, by Liang and
Chehi(zos)f mwraifatmmr}ag%fer’em in the schenmes in a

d'FB:r t%l& Qig?agé ﬂ)%s déap%gé lr\d;' c{ogee Tch%rdﬂ'@gﬁia nQake ép fr?r'ir)]T? gvalgp(t /o Q%O weight

m&l’iﬁﬁ%ﬁﬁ?ﬁdf%‘f oGt BRIty {ram 5 weightii 1°|60w'9§t°( 1of e pseform. In additon t
the dpipr @blplatgederbly dohioimen Sikintegred. Exaniplee crdisintdgebisi ibclugaysobiem starch

glycGth@ e%%@ﬁﬁ’ca%oxﬂﬁe’iﬁyr @QILI@seatcalc@rméar%B@ﬂgth%/lrbetl%esé{rgécgmho%e sodium,

one
crosGRy BT ORI o MElTE Coltpstiom Biogellog CRices, 1 psubsttos
hydigxyeeeny! caltlose, sstaded, pregaidtinieevsstartarnpiasotiiumdiginate. iGenerally, e disintegrant
will SRpRSESRIY1 WsigHl &stb L8 RLiENtA PRI Gl didht 1090 Feight B of the dosage
fomPr Ot ecting groups used in the preparation of conpounds
of formula 3/ be used in conventional nanner.
SElgders gie Q@sa%r |used torHpaat epheivei dvaliies v a Rablet fotmulajien. Suitable binders

include anigscrystalliol Galioge, dayanh,@gars, pdipthfiBROGI0ER NAILE] eaa s@rﬁl‘%tlc gums,

polyP @ﬁgoggol@or{\él Wégegahlncgi gtgcf?qg {»&Pm;}\ﬂ ﬂgﬂﬂsﬂﬁd%%ro%‘% méthylcellulose.

Tellts By FSR £ PSP, RSN HGSCMYTE, et i Aoeehvorate, anhycrous
and terlikd) rmioitol 2§ litol edextresa ceicrovd) isarbitod Ins@odie &tiné beaislosee ttherlSnd dibasic
Calc,t,,qrphgs Batd @ﬁ%}la@é of such gr oups. The conpounds of

their ceutically acceptable
< S e oo, ilona GormnrBp SieGE e AP 81T O e sufete end
polygorkeie G9asns! ghtntsnuiciokogicoradiontetand taloy Wihen priesamtiserface active agents may
compriR6 krbt 0 RAveltHB RSs wilt & of PRdblef Bh@ilo¥nts anyeyorr?brn@e #RES veight % to

tment of a disorder in which
e t}FﬁP%{)ﬁla especi aII agoni sm of TLR? |s

i Fabietscaleegenerally pontain bibdpspie stich ashmagnsAD tRARte foaltiim stearate, zin
steaiatey eslunOsteayl durtis e UAndi mixtliree oft m@@%ﬂﬁﬂtste@fate' Withesddiu@N&uryl sulphate.

Lubrﬁﬁh@%ﬁweay dﬂﬂ)n@ed@p&bg WRight 3 Q)e{ Oo\ﬁ%%nl E’/c,l,J?:sre egab%/ f‘rom y \A,eight % to 3

OXVI
welgBh% AidhsdRRIftr us such ~as vari ol a or vaccinia, or
nohéruDssirie Dometiays Dsludy anti@xigane) tdkavants, Bavoaring .agents, preservatives and

tastelfdsRiRYAdeH8. Or enterovirus), an
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ort honmyxovirus (e.g., influenzavirus), a paranyxovirus
(e.g., parainfluenzavirus, munps virus, neasles

W@ 2006817600 respiratory syncytial virus (RSV)),P@I/IB2006/001181
coronavirus (e.g., SARS), da9papovavirus (e.g., 35
papi | | omavi ruses, such as those that cause genital
WeExk B plarg Gabietconmintup, to Alfoup8mBAtIAG, fkbBY AuB)t, 10aweight % to about 90 weight %
gb? pl%ﬁg%%dt b %lg‘te/s % boJﬂ &p @E g "Vsdllﬁen\f 'fFoMSa)oout? vJe é;ﬂtv} Yo' do& 10 weight %

Vlr

s A 1 o afeOéﬂ Gea ot e i BB 1l ) or a
f i Tablei args (hey lop gomplreded direatiyisr yrroliewto harm ta/qlata,lg #blet Ibiends or portions of

bleri3 mab%ﬁer@ampae, wei-NGry-C RIS 1afeh, n‘ieh%or‘xdé!l@@to'r %uaédeoefore tabletting.
or cancers I n

TheI fsﬁﬁg f?r@aFaPog r%agrcemﬁrgﬁgées oréwéorr% Sﬂ%and%%e ]ﬁgtﬁ?rélgcoaggdt may even be
encgppyatedus cel | carci noma, renal cell WO 2006/ 117670
PGTé @2 0exoh @0 &bed is &Zcu@s’w(irl Plﬁﬁmﬂacetﬁaﬂmjsje Eain & OliBlets, Vol. 1, by H.

LneﬂEﬁJpom C Lla&?nﬂqﬁ éM&r‘é& De@{%F &1 N%‘ﬁ 19%5%&%%%%% qe%%‘%‘?/%fgrence

qr%} ﬁ%dﬂ@umaﬁ oyéqter@ﬁrdtqq% preatgm@(ljy plmpﬁgvater -soluble or water-
swedjamspthuﬂﬂm ddsageh ®rmawhial ineay @r epidls edissbivih@ ot me@adadhesive and typically

conﬁbﬁget g rc'oﬁt)ounfi lép%ula anda flml‘ah%oﬂlyn%epfﬁ‘ﬁkbé?nﬁ doR& s u?'hﬂrgectant a

I mt i'nf ections caused bacterl a
Pl e AR MRl scosl BB RE R # SSURPhrcaecgmponens o te
fornBtadiphyphoedoousere Khredrsifeictian, Pr ot eus, Pseudonon as,

Stﬂh@ %ﬁiﬁ&ﬁ@ B forrrinh qmyaoe @éterfééﬁlgl@' or linkbRGIb] R%t&%&ﬁbl@%ompound
.aSI, S as
ol i @B s RR fhgr b7 8o o Rl SR GBITER Syt gt . o

the é‘éﬁ?ﬁo Liepg solgfle gampoingls &VaY PmPrisg @ grgaterfpipporttign pfrt@gqomposmon typically up

to 8Bheifie i @t @@ st ABRSNati(ehE @heC cinpoldrbrag Rt (1-hay bEW the form of
mul Hi@ul%’tgg&% Dis 2003, 16: 199-204, incorporated herein

yr erence), 10 including but not limted to atopic _

di §%§§bf§rm"§u9,°r'¥”§§ maY Gﬁlséleﬁ@? e ineturgl elysagchwiggs, proteins, or synthetic

hydecdbidoahlii$ iygicallpsriekemain thearhihgerogy to ad wegrg G mibk tydidailysin tHenange 30 to
80er$ch %not her aspect, the conpounds of the i nventi on are

mmune di sea

AT dpiiie, PERGErT 0 DERTE B SEE0T (FBETE S KB A St flavour snhancer
presetyeiivas, salvary simulaingroenivaoeling iagents, so-sobvemptinthiding oilsh emalli¢nts, bulkmg

agefd) aviio8m@g a@fﬁfsl éﬁﬁﬁdtéh@s dnB ‘fhrs@q{fnasﬂlﬁ’d adém8. as a nedi canent.

T
I%j?mé lﬂ\égc%F nce r\fvllatbzl ¥el'16t|nvent1%11 are ayglcalbltpaergﬁrnggyé?vaporatgls891 89 89“8' aqueous

f"m%j@%aifa@'a?mmﬁepqehblp émk'ngfseawpoﬂwe panee Jhigerry hefdope @i & dyide pven er tunnel,
typicatni £ébnibihed coadubirgér| By Réezd-biffing beRERIHg. i s 1 npli cat ed.

TlgglldI %mqlgn%r}oﬁ Hrﬁlt Mlnlsfﬂjléfi)ovl rg%é beafog'ﬁdm&}'l{&d %‘a&guin%/or modified

(1) arnaceuti ca %q—
relegse: M%‘i“f?eGé?'?a‘?% fermulptiop$ inclp d%’%édt?‘@ﬁ’t“ﬁ%nf’“'i?ﬁ' &ORfjoflegl, targeted and
progranfresgitrelease. t unors or cancer, or a Th2-nedi at ed

disgiRBREmodkBE réléb‘é@%rh@ghoﬁy%rh@' p@ﬁ&gé deset n]ﬂ@nt ﬁearé)t:ieﬁrlbed in US

uti ca

e B ERR. expporedah oY sycense: GHRP FLopHeGHHe ety pnongis

suctnemiishaerteray alispérsionsmndiosmetisrand fcoated pratictes @t Weatfoupfl irmPharmaceutical
Tecldioﬁ@_dﬁ-fnel Ps(N i -ﬂh By S/ %bﬂ nm&i‘rpoﬂ#é:yherr&@ WFeQJren'c@ The use of

che\AnPéD rﬁ 6}% %%u%\/% oTontro‘ﬁ OA leeagél og?scr eg erés\’/\!e |0§)é§\%§b Wc?rBOéateao ﬂereln by

referﬁb?ful ation of TLR7 receptor is inplicated, which
C Dpeang@snda hthiai isdestion Mayt dsocbeSathiiritdred ﬂireﬁﬂ%eldtotthﬁbl@&f stream, into
musél@ cg mto an mﬁmlmgaﬁnn&lﬂgb %anéjgy’?rg?r)e?t@rﬂ Qcﬁﬂ?%)%r{ %g\béey intravenous,

| ve anount
mtraa’it%lplrra@gemepteréqq y mget@gcﬁ{. amtrévegtgpttlar Slaqrqygﬁtrgalormtrasternal intracranial,

intraghgsquian tintrasynpvia rapd fsubcutaneous. Suitable devices for parenteral administration include

needle (including microneedle) injectors, needle-free injectors and infusion techniques.
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The conpounds of the invention may be adm ni stered as

crystalline or anorphous products. They 30 may be
wo@biaiinmsdy for exanple, as solid plugs, powderBCT/TB2006/001181

films by nmethods such as preécipitation,

crystallization, freeze drying, spray drying, or

e apstend ifdr@uidiions 8@ tydlay anrRves Slutibr@Oiviglch MeP BeRGY excipients such as

r LRES cati

bl PG gL 4 YRS e BB S et
theynpehe BYRPUEPYLBfatedas 2 SIHHPARN RaHPOBT SUon.®s #B R FEed fai to be used in
conjunéttion aitrea Qultalivedice sindras eetig pylogen-faes varey. conbi nati on

t hl‘ﬁ@ %%Aratno@%‘ B4r&rtdrd forfni8dons §r§|ev\4stgrjile B aBeh B SLAPRbyasbphilisation,

roul ati on association w
m%f‘?ﬁ?%& @ﬁﬁwgﬁhﬁlgusg@@éaﬁp%{g |Dgaf@§<@p?ﬁabtﬁ§§|qu%\/éellﬁg?\m to those skilled in

theagxci pient' is used herein to describe any ingredient

Theom@mtytoh #a &Msouﬁ@umwmdmm u@efd in &Héqaréﬁé\wm bchrarenﬂ;m solutions may be
mcr?%‘seii %}( Sthesldsghc%aagplpﬁr eatevwgfneull gefémmcwgg Xl'f ‘ihe mgorporatlgn of solubility-

enhaeiigfoets- at i on, t he effect of t he exci pient on
SCﬂothlil]ldtlbrﬁsyfoﬂﬁﬁerﬁiéréibidllnlntsyatloﬂrr}daytbbﬂorﬁatatéﬂ @o 0k irhh&iao sape modified

relefa&r modlf}&i |P Q«Je%}éhd g%c#u‘c‘ig '&Qﬁ’ﬁht 'sﬁ’é?aﬁne%u'phlgg coFt?c[lI%é htgrgeted and

onpou résent 1nven
pron@P'ﬁ%? efaﬁer TWFe‘FolmpB‘I"@f) 8t e I'Wﬁ”t\ﬂﬁ‘ may & f?r@ﬁla epl S Fptysheasien or as a
solid, serhisolick ostkikdtiogid liquinl forreeiméistratiobias hn iophapied dédobprsvidimdndtied release
of PRl da! %ﬁ%&zggﬁéhqgr%ﬁgons %f%luﬁ@&rh@%t&%enk%bl Gemi-solids and

ti R t
sus PP s baied ot b Haplro Seshr fpe L g oopndles ™ S
PUbb | eMpAISaT e yinverBO5Iay o obpadainistérdde kapicallybyintra)dermally, or

trank @&hRAIPNE Ene JHOICIANHISY! n@ﬁc@fforﬁ\b@tldnél\(&ﬂﬁlé %Urpﬂﬁymaﬁﬁe gels, hydrogels,
Iotno%g mor {l%%eérgad%sgglﬁ%laﬁts,t sfe‘ng Ouowg%r ”I ret;s(slat ! 90% mafY Ims Xl%lp\é%hes wafers,
'mpﬁﬁt@tslo@?gﬁf iBres, handageszod mloaq?awtﬁpn% e'eesarnes m?hﬂﬁﬂi\q’e usggl. Typical carriers
incligiéllcong esker, rhinetal il Nigsidl péttolatum, yfitankuireiBtuinhglyc@arpolattliene glycol and
pro Bhé?ﬁl co¥ ti’”@né? a%denr?e{gﬁ&?wo bé fG rﬂ)&(a&gc{ os@etfgleexgmﬁg hJ Pl]arm Sci, 88 (10),

or nil_ati ons_suit ora mnistratioh inc
955938,y Finaip ARd Mespand OctaRer 1 999l ingoreip prieia bipikfeEpgce- 1 apl et s;
S @ftter omednar of ogips ubdbsnigh@tdnaiinciuney deliletyi by oglectroporation, iontophoresis,
phoﬁ@:ﬂ&@gﬁrgohgd%@&?%nd|H1|9’Ur'1é$§le d?rneggl)é\@r@é S(@gl ﬁ&%ﬁé&w Bioject™, etc.)
incl udlng iquid-fil ); chews; gels;
nedie%ner si ng dosage forrrs films: ovul es: spr ays and
blﬁemllaﬂmcfeamwl Wlm’tﬂﬂe@w %) forimglaied 6 deniimatiisig nand/or modified
relehdaC Muai@dsu@@en&moraﬁons FRIMS HEMYBd-, BULEHRE-, PNSbag ] comtollsy-, targeted and

progga%rﬁ ggél ations may be enployed as fillers in soft
sul es (nmade, for exanple, fromgelatin or

hyae %@Pﬁ\d 9 th%tﬂl/ﬁm%qan alsp segominizieres) jpirengpally ockyripaiadien. fypically in
the @&t bi £try pb@der ¢ottasrlioRe, asad iktureeiona@iple, pal yreblayd eitelactose, or as a

mlxe@g)l %&ghrienpﬁaﬂl%él fon aglhlg CrﬂlL(ed \KHFFFJP.X%?U@ gld%lsgéheas mosﬁatldylcholme) from a

dry %ﬂ*f‘ﬁ'f’ igphaleg, 28 ﬁ@ ﬁ%fP??bSpé%érr%fﬁ"f prgqswﬁpqicqng\;% ngﬂ”? H@y,mlser (preferably
an agdmdser beingmiesrenydrddybgmitdie prodamsragine tnist)i anemfisea with bi wdthodt e use of a
suitabi ;ﬁmt Ssuct Espm a 25&ah&roethkhe oPPWQ%Whe‘B{aﬂﬁdﬂﬁropane, or as nasal

oo 6 Sl R b8 oo BeadlrSasetf i grame, cnosan o
cyclefesien-i bed in Expert Opinion in Therapeutic Patents, 11
( Ghe prasklrisd8 @ontdmer, Ldump Ospady Catorki Nor (18RS} coritaMsad sptied &Guspension

of tt%ed'oﬁw:plghng Efetﬁg rn%}ﬁcﬁl Wﬁ%ﬁsu{jﬁ%r%&arﬂvﬁ% %%%n&,%ﬂ?oui ethanol or a suitable

alter%ttvg agapt qilﬁqs;{smg ?@Iu%s&g Qrwéte%'ga@gasp@f agiiye @ propellant(s) as solvent
and ty pptiosd! byrfattarmauth asesotpitdn tholdate, 616ic wed, @hén Gfgadctit bed. dosage

form In addition to the drug, tablets generally

contain a disintegrant. Exanples of disintegrants

i ncl ude sodium starch glycol ate, sodi um carboxynet hyl

cel l ul ose, cal ci um carboxynet hyl cell ul ose,

croscarmnel | ose sodi um
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crospovi done, pol yvinyl pyrrolidone, nethyl cellulose,

m crocrystalline cellulose, |ower alkyl-substituted
whyasoxwpr opyl cel | ul ose, starch, pregel ati ni secr/s2aeaiv1181

and sodium al gi nate. CGener&lly, the disintegrant 25

will conprise from1l weight %to 25 weight %

prrebeoald ¥ 4 89 Foddeneil g@bpenSfort B kit itghdrudproduct B @nicronised to a size

. €. B r RV d-t.0 | rs o
oo 0%k ) rHh R, R0 BRRER MR TP A e o o
aPPHPAR CeMMNKEg aNGe: éF“('.’iC"i‘%/%ﬁ"S'l P} mlingeflyiq, perk et "H@lgaﬁ'i‘ﬂﬁ*,m”“ca' fluid
proaasgmtsjorrpohr)oeartwésehﬁ@w mésgare homaeyehisatiah, oaspthyiyyhighet i ¢
sulesp éﬁg' Wl Q(Xﬁ'nFlQl “rg‘f‘?ngfelatuprcﬁgﬁyjdﬂ)&yp%p?lﬁgthﬁﬁélﬁlggb) blisters and

el lu e an
caﬁﬁiqeﬁ& Vi B sl oritpuf s Bl TUBRE B SOBRp &R it g compoune
of thjnventipy, & Mem@mmmm &g lactosgr a%yrckdan@qumhgﬁdrmfer such as F
leudH2NYAhGHAB or aﬁuaném biodeath, Tﬁmraeﬂo&é)hay >b)é|érﬁ1 reus A& Xih rt@esa)rm of the

se t crocryst al ne C
monoH&cI efer%bly tlh Ftér mher su?ab?; etxmpl(a mcu e c!extra.Fa@\Jcotse maﬁose sorbitol,

carttu phos rate
xylitgh %@w@@tsmseﬁmanw@@wm. se surface act i ve agents, such
aRA sidbldediutigiioytulasa fhrakeinan diomper usmg eldatcayditiyname to produce a fine

mlsgljnéy};?cﬁ{aﬁl fﬁ)lr{'f:p.g‘fﬁ 2§r{1é l)fct%]ccgﬁ géﬁqdcﬁ tf?enigv:fé@dngjer m@or} and the actuation

ce active a rise
"°'Lt'7‘ezm%Y3@hfr°mAa1t”ot°é O 4 fypice f?ff"“'@?’?é’ rf‘%i’b‘F"é”t"”“‘aﬁd”@ﬂ"ﬁ“EFaﬁft fgrmula (1),
propyieyie @lyeqbrstsie wat@netBand mellsgbwm Yhibode. Altanetigthsohlnis fwhichenay be used

lnstéeﬁlbnlf Slji)%yle-ﬁég!r)ﬁﬁi ?ggdre;giﬁlcgglréﬁﬁ SAIJ%ny%?@é@g?el ubricants such
iu .
o Sl BRou i er B 2P PBO: P e elypas saccharin o
sacgfagme@pmy bea pdded taihpde fgmnﬂliaucmsmameyrpve@j@h p‘rl\@gi@d for inhaled/intranasal
ad,ﬂm,ga.ﬁimant s generally conprise fromO0.25 weight %to 10

% o?nh s 1%r E?ekg,cg %%uasa gdmlmstg tion .m%htbe0 r‘in% a%d tg Chevﬁrr%ggte and/or

0SSl e I n re S I nc
modifieg |relq9)<§9 H%’Fﬁt @r e@@]p@nglFﬁ Modifiedyelgese fqa@u@bc@mlr@lude delayed-, sustained-,
pulspt-ecoatroliad- Mesteantt prégidingedrasdsbng agent s.

20%5 h%JcZ@&? d %gﬁ%%gg 30513& Jagr%s sl%eﬁfég%ﬁgluﬁlg% ute@m) ﬁédso&/ means of a

ontaln u ab rom a
Va'eresvhﬁBa%Jwergenw&r MOV DS oo TSR i 56 (VBTGB PGP calaganged t
admértiebarta n%rwtedogdnbr ‘Pofit cdntagniriy, frofr ipptcat®ongtof Pe wanmpnd &fdtednvention. The

ove@pgéil ddd iR Gty 58in Sk $:4nBd %rté‘QGOmg%Q:hfrﬁaQ% Q@HH&ter@d 2 smgle dose

% | ubri cant. Tabl et bl ends

or rﬂ’ﬁﬁgﬁ‘éuyc%ﬁ'l‘g‘f’%?g%ﬁsé]@“v@’t” Ge 8% by roller to form
t db¢ eampounriglof the inysntiondsayde agioinistetsd sectafly oryaginadin des examyple, in the form
of Aklpbdaly] YedsiryDer ¥Rbra, CEUOY-buttéH is N krhditbha@ Nddbgdssly bB®Y, tout various

altefﬁgtﬂlgs ’%%fbde usggasea%tglroﬁ%gd before tabletting. The fi naI

rise one or nore | a%ers and may
c 6atmaigtiens fqrrﬁ%eé(va@w qdminipirgtion ey bp éormupieiods et Wé)r modified
reledsBr Mbdiifadd| relBase fforinalalicdt sciuSe del8etls sthinet-, pPlisddaesstidde abrgeted and

E{?%ﬁﬁgﬁ nms: Tablets, Vol. 1, by H Lieberman and L.
Preqac rraﬁlg%%far cel Dekker New Yor k, 1980), i ncor porated
hdPRPIPRGYNGS &F B difyerdion MY ei5 8% ARBNiEorse Q'Ife°’f'¥ forfe ¢¥gor ear, typically in
the forrmaindrops of @treicrpmiged\suspeesiara sbiyipn dralsbtynig | pHedousted, sterile saline. Other
form{RticS sﬁ@ib%bfbﬁodﬁrar e &lral a%mkskrﬁl% @nc‘u’&é Binfrhdnt®) Qé?s?' élﬂ)%egradable (e.g.
abscg%a&;im%?&?%oggeis cc}fla%aﬁb?rl%p n g}{)g@ﬁ%%ﬁﬁzé T%HI%)C{?IQ):T]%F)E%I asfergﬁenses and
partipjlatenof wesigulagy systempnseuch ag nlgpaneieror lipposgbsy énpolymer such as crossed-linked
polyRdiTe CtaRf , pélyvirdlaRSHd, Citg&llironi@ Skiabi ki S;elrulo% egdiyhosi, T it6r , example,

hydr%xa/ﬁ‘pgﬁrggtb)tllé@l@psgl Lydr&get%gn@osgnor metﬁq ?oc%s%] %ggﬂ?he eﬁogolysaccharide

PolyBifle fPfLA¥AMPIEN 98BS OPFe TRYnPRo Jﬁ@rp@'ﬁteﬂ df’fv‘ﬁ.ﬂeé with) a reggpey@iive, such as
benzaikoiurm sidbridb| Sicioformungiodstidyelso Be walit@éd I8adridpheresionpound ‘
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typically conprises from1l weight %to 80 weight %
nmore typically from 20 weight %to 50 weight % of
W@ b®630l6nt es. Less sol ubl e conpounds may conprPGEIE2006/001181
greater proportion of the @dnposition, typically up
to 88 weight %of the solutes. Alternatively, the
C oFgRAuAIENObr bdlamalra a(ihh‘nsmyn ey bé fdmi@atédiorBelinmediate and/or modified

relé&'é tnhd%é& re?elé% d)?fpﬁﬁ@%sm E\g c{ éu@’t}arn lg%gl? %LMW& targeted, or

T oM At it al ysacc
proﬁrla@f”éﬁ"f??aseor synthetic hydrocoll oids and is typically
presenhpdundst di ¢hericuegton Gha) be con@@dwedth gbitblé/masramaecular entities, such as

cyctoﬁ@&r%aéﬂdysuhiblet E\ﬁw&ti@é@fﬁe%@f ctr(boly&gyl%' @P:BI céhtaﬂg%l%'blymers in order to

ents |
e DL S F g oy ARG A e Ry S Ll oo T amy of e
afO@&'Iemwaérd)m@b!i piiddatnisiigioagent s, cool i ng agents,
C mrs@éyé@mxﬁm Qbm@éw It @x IS )ire fQRBtd ue@@ﬁ&anybbdnlﬂ lkdA Ghostdsage forms

anoﬁ ren?ﬁs%'ratlon rou es é)o‘r% mcfl ioR %e<$ non-lr?cﬁjglox 90% gs mgyrbe urs]eq ﬁ\s an alternative to

n accor anc
dreetfpmRexaseN Windng B9: &gl ySlodsxtapmAEke Usgd @mo%wm iR, PG @ carter,
diluefit, bhisdubdigereomsst dominively aged el these puiopee hrabllghah agdd- nggd gamma-
Cy! C%H&Gﬂf, exgﬁplé%ad?@rnf:h EQ' Be |Pﬁ1te%9§1a| Islaé&t ﬂBéﬁbaﬁuQnsONcE”W@r91/11172

conbl nhed coater ryer, or

WG §4402518 294 Vy qg?f’%? 4‘% EQTRAR I eredgyYi refereRienul at i ons f or

orledsmachnanit siay alesichle e ydibisisteo s woinpdued of the eventionel icarbignation with
anoﬂﬁﬁfh%pmédzehte%r eé%pfe%ﬁﬁ@ SurpcMQ di tf’éa% d &th%é‘@tedlsease or condition, it is

W'ﬂ}{’blh? F%JP? gfcfpe P?%pglg\feglaonéhad}/w CF 86){ mc?gpﬂ ggrgposﬁons at least one of
whigiugontaln e coroppiufid Qfdherle\ree@@emmmonwhentiydﬁgom@peotum the form of a kit suitable

for §UABPIAISIRSI006f tie@mbddwieRY. | on are described in US Patent
I\Iol'hus fh%%? ogg't% mJeRt%cher%%l S f\i/vo cﬁrn?org tsgo%h %haﬁrﬁ%&&tcaslucgwpositions, at

rele
leasé§“§1‘?fd‘1’?'cﬁ AR1RP %%@?@I%Wﬁ“%@ °6§ P maceat@cipagriaple salt, solvate or
derigativé theteefS adt @edne fdy&ecfapatsly retamirgdheardnameetitioohlsudas a container, divided

bott-gg&me&’w pgp(el] 'Aﬂ %xan?pﬁe‘ (%)such]ab A@ th%’bém}{glr ﬂﬁ&e%el@&sed for }he packaging

. Lncarporated "herein by reference e use o
”*&’Ilf’éﬁr\ﬁ’ YA 6 ' hi eve controiled rel ease is described
i IThE\BIt 00/t35 2@1tion isc pariioladt edltable rfgi adnbiyistering f diffeeant dosagér dorms, for

exaﬁ@@:pd?éﬂ RAS p&éntérﬁlefof Mﬁg’cér@@ th@%)épﬁ"&t@ @orﬁ’&s@&’@aﬂ&ﬁér&ﬁ @Qsage intervals,

or for tltrat rﬂg t?en%ﬁparg};e cgwposgﬁm 3%”15( ?Pg aarqgtﬂ?ro rTopagPlétncto@'olge‘nce q’le kit typically
comdms ﬁi@t'?rﬁtfqr@ﬁmmﬁtatw@dmw papevidasvith ago-calisd mgaeny eidi al |
| IFof &pfridtran@ehuman PhticAtsiReiag a wbi@lﬁtfoﬂaﬁbﬂ’ﬁ%it@mk@r the total daily dose of a

con!pglénrdaoy{hgﬁrn%ﬁllon is. tﬂ) ca@SB %rqunlgfe 11 dd @o%@@uu‘al as 10 to 1,000mg, for example

ramuscu novi
25 tg,304mgh Fepepring: £lguipp on ﬁ!?r"@m'? &t %ﬂmlraﬂrﬁ’f'% e ﬁ&‘i |C@mi'tlprh andjepight of the
patiere,cohb evill(in By cadd ngatnhe:ulmmedb@énon o te€ plokBian. e thte dhilyedse may be
adﬁrﬂt&&& |9§|ﬁ%§‘5\%|\)|d35 Hson techni ques. WO 2006/ 117670

20 Parenteral fornul ations are
¢ Yooy aelB aEecivu PORE RRfeh 2 g TEGHHIEA Fomostion compring
compgnd pf femui (5 wchpheemacsuictlly acepirble bafidscvaer deritatlya theeoi tngpther with

one%gﬁ%%h&ﬂé&hfﬁfa%cb’ep&@le%x@d’én@ dlfuéﬁ%r%altn@rsg) but, for
nor e S

catl gns
7 A RTAIoGE Sgep I Fag AR of uF giiigp! yenon may be
demgnstiaied bip pping e BACOLesti The %@@fﬂﬁ‘ﬁéw inA vdetyrceeptedimod|fer predicting
the X8I & hgiverahlea® 15 EredsitheG! tayr ogen-free water. 5 The

pﬁﬁ?@%ﬂ;&ﬁ&m %a?@&@ﬂhﬁ%&L formul ati ons under sterile
condi tions %y | yophi lisation, may
readily be acconpllshed usi ng standard pharmaceutica
techni ques well known to those skilled in the art.
The solubility of the conmpounds of formula (1) used in
the preparation of parenteral solutions may be
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i ncreased by the use of appropriate formul ation

t echni ques, such as the incorporation of solubility-
wdaoentmmnci ng agents. Formul ati ons for parent ePEl/1B2006/001181

adm nistration may be form3ated to be i nmediate

and/or nodified release. Mdified rel ease
Cel Quititgl ati ons i ncl ude del ayed-, sustai ned-, pul sed-,

control |l ed-, targeted and programTed rel ease. Thus
CA@@%Lﬁfd%seéﬁedt'%%“ welkRalson Wtiwal§ plates fiot-Pryll Gltcelts/wel. Tae cells are grown

in @h&&@ﬁh@éﬁé @iﬂsxﬁmg afmiAimus Qbdettial $8IM F(QﬂJdo% 098102 rbhiﬁ%nﬁéﬁféﬁ ©0% Fetal
Bovnﬁecgé g': ona %’g‘?ntla tm{mgﬁgogag:gj%%fw ?lutfrlrrﬁlne gr&c%d J\g CPdlél g[mﬂe The

oul d'?ﬁﬁllu@és 1gplaced dies timangyaiy vesiand e pelig é"ed‘i'ﬁ.l@a"@ﬁéf FC, with 5% CO;
ancsdt @ 0¥ Sel ARTh UARIXY. -Fofhdabfity 8iléles &6 SPEIEIINNSN he MRhbISJeRGire between 15

and ey GREER RO KB b B pe Gl M AR D) 20t on mmy al s0
Eﬂﬁ@—%@hﬁh@-@tered t opi cal ly, (intra)dermally, or

R Sl RSP 2 g on oo
to 35aLiob Hanspasigiufien Yarolol (26wdins addsi it emerytves|l ad @starieg of membrane integrity.

The@@‘é@l%ﬁs alc%%ﬁ 'tr ?ort b8 Do thbi Jwv%ed &‘@ﬂcpﬁg%{}&%buffer s HBSS (Hank’s
Sp Ongfes bres bandages an

ba"?ﬂ“é‘f??ér‘?ﬂlﬂ?f‘ §H 7tﬁ %BE&rﬁa? ;‘r‘°@'|"%‘t9'”5§a%h§é*{ﬂ’y= e?&}*b'i"&%ﬂ'ayer is washed
thregdimes withsHBSSnTrlanrbert Blifteowitl no camp@ng added Bip@kedin bachlacapgiotwell, 250 ul

on ﬂ@EqSl@JI Q&é"a{mj 1Wﬂ'lr¥tc?th£’ S&s%ﬁ eir%xii \H{ﬂ ) T MRS clammgﬁ’ée)f E‘)& Q&’din?%ﬁ)g solution to
ancers

[ ene Penetration en >
eacﬁréié n%%r'ﬁ gpical Wl anf gl 19 difp Pasolatprappay rhoduying a two-hour
incu8tiof ]aO.’)? °C {@Hko 9B salnyleﬂrl rinfoverebrMl @B Tor(LOSMSMSranalysis.

19198 )desnlaHIF cﬁqag %eaéo%om%g %lf grepéﬁt m§£n§|ér? gpeehxg y Ee?erctx\%e ‘?}1 Eartlcular it is

mnistratio
de%frbéec@ﬁrea*ﬁ&.%moelﬁamf? BHF%ETH%?P@gYeé“O” apaseleRtyR dph ffbest g kinases. Kinases
are kenoptiagore 9 Bosirediiutr prooemedbrel aerrare @ctivetioh rog Rinds@s @ detected in many

disdBeigEd. ect TM Bioject TM etc.) injection.
nmul at i ons or t op dm ni stration may be

{ GPFCEPREE 6' BB FH SekreeBro-RBaTY: B sslse sontes an
polyothh$ imayl be edreieisieref eloneubraetsipen of & nahhirdordibbragye dFhus included within the
scodlGit b PRGent Irﬁﬂﬁtﬁﬁf@tre enﬁﬁ&ﬁ“eﬁﬂs'&ﬁilpmﬂ %o%h%trﬁl’éﬂ of, and compositions
whlcl?\ cgrqg FWC%ltlgn 8 a. c%mgc% e? 81‘ dlbe W{ep Spgl Sgors r,ad%gpnalnherapeu’uc agents.

i Hfh%eaqmbeﬁmerttycgméaﬁtloys pirihe pregent ipyeniiasfinciude rgatpenicéth a compound of
formul (hher agihameaceuwdicall@ abdestable &altf@fval@)(cﬁrﬂéh\%ﬂvd theRolalld one or more

add#%r%"é’ge%h{v oA A8 oy, B8, BordTifthall HARRASbor A ds o ot o
. Bl g hHoY VP preish HCUcROpTBBABEHCY Mirlgroreass, HAYV sore

protgase, 0¥ hedgasa o7 forotein. &xqompdes Disucs egbntomiude, @t gre petiipited to, interferons,

pegﬁﬁéedg%ﬁrgrfé%&%% éeﬂegxﬁﬂﬁﬁgﬁél%b!a%nd Béhi rﬁér@%%ﬁé 25’}§’Ibr§bgact|ng interferons (e.g.

o B He S D P Rl o 108, sgpitadine, HOV-
086,310 e6| Elvid702,flldV208is IDN65661 NW28% BCE BlandY$85hane or

1)nla fhstdr an&d%ehtemnaa‘.dawe ARHOFBRR inRhiiAINANAS BbatméHt ARSa compound

of fogr%la {j)hglr a%a|$maceultll§:§ly ]accept%lﬁea\ﬁ%l %olvg%holr g%{@g’twe gr]greof, and one or more TLR

agonisiT -9 FeSt Tlrﬁ7 T8 g5 LR iapdrtoed cont ai ner, punp, spray,
atnonuaiesf emibddinie@t) dbrhisiestiord @ thaiphSerd insettibd inBlidedtfeatment of HCV-HIV co-

infectibl® Wﬁﬁ 8 'chH ou?é oit Qﬁnu%o{gp QIUQ ?ﬁﬁ%aﬁ%[ltlcglh eacb{})\t’a%w %?9 nsollvate or derivative

rising or _exa

fhef%%’?%rﬂ AP mOF&@dQI'qnéHr%wa{/%@eaf@éﬁleCf?cbvorw .Hé\b@rp@a%gmh'bﬂors (Pls), non-
nucleaglde biebarss trensciiptase xinkgbithrsn NNRIl,a s eclcobidd/ieleaitlei ke@ersa transcriptase
inhiR6r8 R HTIANECS aRSgoRRkYSJdhts vRRA wﬁﬂ%t%nhl@@@ﬁon%ﬂ E%tvﬁtﬂtOD4 agents

such as sorbitan trioleate, oleic acid

ol igolactic acid. WD 2006/ 117670 PCT/IBZOO6/001181 21

Prior to use in a dry powder or suspension

formul ation, the drug product is mcronised to a size

suitable for delivery by inhalation (typically |ess

than 5 microns). This may be achi eved by any
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appropriate conm nuting nmethod, such as spiral jet
mlling, fluid bed jet mlling, supercritical fluid

w@e@eassihg to form nanoparticles, high pressup&r/iB2006/001181
honogeni sation, or spray deying. 5 Capsules (made, for
exanpl e, fromgelatin or

whiby HRiBKYB lerBydf FY iyl £@|’deﬂééﬂslﬁt)agraw ihi§ibiFsSpréMihtion inhibitors and RNaseH
mm??ortrl dges for use in an inhaler or insufflator may be

ornul ated to contain a powder nmx of the conpound of
t He@MpgReitRivAcudg, i pre B! IEtBdRdiasingylsBongy|s Raoyiayin peligur, lopinavir,
amerenask, atazdiha&ndpranqser,ﬁfeoemaemmdnf| er such as |-
| qg((a‘r'nﬂlgs oles wQ:‘ude Rt J@gcﬁ ﬁr%ftédi% %E\ﬁ@ﬁﬂé %ela\xrlaﬁ JQ&E\Q% efavirenz,

rllplﬁp%af e? g:MS y}é{rwlquqszgwr@?yeth@ H—é;?yragall—zit %]B’fy@SOQQtE?IW'tg%t gr pharmaceutlcally
accppiatiiel deltsd erlivatem or gklivetiee, theredit 64[8-Cydenrdpyt Bl2;hydrdxyethyl)-5-methyl-1H-

pyra%u JiBkyisd hmgbm@,or %H&h@&@t.c@rwa&éﬁm QRE. sofatSdliof advRives thereof,
GWS#)Z th\? f g{%s for use in an atom ser usi ng
yn

tro ts to produce a fine mst may
c cHemples ¢erEW1|S| 'nqitﬁg Rubarg 0pigimiied tohddayédise tifknogine, tZﬁle'tabme stavudine,
lamivDdie) kha@4VirPRIefoREdiphadil, GmoNE etfiicitagind datdndineyol ume nmay

VquXmélEsoépCngIaniragong]*.%qgl#de%uﬁ %(r@' gtﬁ mltgéj{onHLtr@f ilo® r}nm 1- efdo-{S {(3S)-

3 @?‘@f‘m'ﬂ@ %fIWOPh@QVH&’ﬂM] SRePIYBIeIP ArHoei 36}r% @@hﬁQ% 6g7 fotrahydro-1H-

imidakd]4 5-njagridine-5salbwgiates onipharmataaijcalhe avspdble 1&its, nsdved af derivatives
therB&fO Hw)élh%”@ eﬁc’/o%Eés '3rksée%ﬂq|r9> meﬁufa opﬁéﬂ%)p?%bl?l%%lc% 2.1]oct-3-yl}-2-

metﬁ)é\z}%lwnt?tf%p/érog Ir@g%&\é iﬂyf‘édme Oé)gatos al @ﬁ qc?]utlB?lly acceptable salts,
solvatge c hrar i deredidisuntheraely  Bid (1@08HScendo (5t Ibabsieryi-dmath i @t5, eohistrahydro-1H-

imic@ko[4,8.€pyriaMan) Lmaﬂlfmﬂs @Q‘}Bcf@j}l] - @hl@d)rsﬂ{eh@bfoﬁﬁ}@%mlde or derivatives
B 514,98 Gmfe%gu i BE°.gf O eV ed/ 1 it ranasa

mni str rmul a mredi at e
arfirBRies Oiegwmqhwlbﬂéhee@grect@@ Pirp12G with Edaipghide, bupae Aot limited fo,
BVddnd) fBresi4gsh® ase(1Epz-12R)atBcons|-2-nehy-gpedah-ayRamethyl-2-oxo-ethoxy}-4-

metﬁ&z |dﬂ$% rbo% ac’c?udmfthﬁ&ﬂ&er §”d 4e{?18 2&@@%&% e);flg qweltl{lgl p eperazm -1-yl]-

1- mﬁtﬁﬂ a?é? 6@813'}33 m@ﬁ@‘y%@%@ bﬁf‘r‘??’?' ?s det er mi ned by means
ofExamplasadf wgenshihddh irchiblitithecangy af Higtres e thrgehoalindcludé)riiut sre inot Iimited to,

enfRFIGR! #826,PRH £42 ahd) ﬁRO FIW@ Qﬁ bRhpRI? m¥eﬁﬁ5c§iﬁl’1 biter RMLLADIRH examples of
o S i T o o oS PR Tt o sain (9.

atorpstatids overal | daily dose will typically be in the
ramg& d Q@hér%nﬁ:@@ﬁﬁﬁnt\/\&n@ham d?@heaﬂ‘@édﬁt sl&Htied inchdd treatment with a

com?)hlﬂg o? q.?a or a (?herlrrr%ge uycaHy acc%dtabge saﬁi so{v%e or cgerlva%ve thereclgrfhasllnd one or

morp eadalafmah P@ﬂ”l@r @&h raéc P ncy 'mted/ &i ewaﬂunqals 1e<9r fléfs@afﬁﬂlee fosflggonazole,
itracolezolb Of Voricadbizote; SMPBSialk GIgYazitreGRl o clafhro@NE T ihtorGRAS @aunorubicin,

dox@riﬁn&rﬁ 'Eand ;:?acﬂakf f@rd[h%t'ré&%nt &w&'akg E(Xpﬁﬁsss%rcgggtang aﬁéfa}ﬂ'sfom ivirsen,

ternatives appro
foscpptngAngie!pWifed f’%“ryterf%fé?eafreﬂm %axrfor%@ﬁipwugﬁ“é\f SRSy be
f or pail aatugert emblodimentireahbinetona rodl ftter prasedi fventdon meludsBeatment with a

comb/&ﬂxl:l fot BfhuiEl) e@i‘%%h&r@m%é@ﬁhc%ﬁ}} &@@pta{bTéQaH dev&ls b:aééﬁ%'tlve thereof, and one or
org SRR e e a6 150 bl atoot SR i Bicigylov-doo

cyclg}hggphggldgdhqusm@p edtarding @@q hyiritiopal tshigpleseats de. g;,aantlomdants including
vitarhitIAC &, [Ey béta-carbiafe, f2ME Mdiniuel, QRE&tHRne Acd¥h&RND368Gind echinacea), and

ﬁvac ! gf??gfhg gplﬁ%necﬁt%%htq? Qongprge %r%{r?u ;\t&'lhcohn S?mggéegsab\ﬁagm?e formulation that

comgipga Apultipriic & Rregertaliameintidep 8'@‘1 Breduit-ude oi nt nent s,
gﬂlmer bontitregeradablse af@rding talieoinzatdnengel copbing®es of a compound of
formfeid! (| %%%arﬂw@geuww Qc@p%%w aflall&e CRidivaivd IhbGORh a cor antagonist,
|np ants, wafers, lenses and particu Ulate or vesicul af
systens, such as niosones or |iposones. A polyner such
as crossed-linked polyacrylic acid, polyvinylalcohol,
hyal uroni ¢ acid, a cellulosic polynmer, for exanple,
hydr oxypr opyl nmet hyl cel | ul ose, hydroxyet hyl cel | ul ose,
or nethyl cellulose, or a heteropol ysacchari de
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40 polymer, for exanple, gelan gum may be

i ncorporated together with a preservative, such as
whewsalisoni um chl ori de. Such fornul ati ons nay BCEB20@/001181

del i vered by iontophoresi s25WDO 2006/ 117670

PCT/ 1 B2006/ 001181 22 Formul ati ons for ocul ar/ aur al
suchPgE B X BTt hadet208trérayeplde afdrshLsuer @seﬂrﬂet&)&l h IFpMEEhis@toR agonist, such as

flutlcg&q/ %‘l"ogimglafé ‘E(lef gt]afogﬁf suMbgé tn'oﬁtg %gﬁgscannllc antagonlst such as

ions in -, SUS al he
tiotrqpiyiY. Pramideide PDﬁér'wet@rd s do %‘P’B@Sbﬁh@ﬂur?"é?teéé@x E\‘t’ﬂé"b'tm such as
celeaibp@ldaeskibodr rbfb@xibnmemphammygdoe stichrs gabepentin lr pregabalin; a TNF
receﬁtgrl MQA ﬁatd?'%&*pé@é ‘FIQFLLU a uﬁrn&ioﬁ (&S adafitGhHat?Sor aR immunosuppressant, such

XW ext rin E e derivatives thereof or
as cyGiosRAdh KA '@ﬁ‘"éo"af"% Ias@ﬁﬂli”%{ishl ng pol ymers, in order to
| Tipareisealdohindlyded withibithei cgpe ¢ prosent invertion, ppebinations of a compound of

formuid§if, 8r JrﬁffaKhJéGutlcQNy @@ééﬁthkbl@ﬁllﬂ dolvitte @PEHOdtive thalbil tofethek @ith one or more
addl*J oa%trr]]er%:{e%l% aggnts wrﬁrh sﬁlo 50%”Wtr£t° %?r%etntpoﬁjgﬁ of%e corqpound of the invention,

thereby daagingto lmr@wcbwewedn e@legtén @P@Pﬁi@s "D!%@Tpeﬁuref iputhgsanner is known
as beRGRQY Ehi Gk e béadt oRerbading tifeadificasy of e be&spouldddfithe invention or reducing
the H&gl Pclﬁ]wgg] tcﬁg& J\]lg r}ﬁé ?%J‘ué" %ffl%¥ &8 rgal g&terara(yospe 'ltﬁ@q'ﬂetab%ﬁsm of the

er nat exation wt
comaquu@s oft e 'ra!%'% dﬂ?i@f"ﬁ Pridatye BeseaRes pamed S B EA0) (&F{745°> enzymes,
partiackally ICYP 8A4 iandeconjagatian byaUDR glucurathbdyligamsierase argiciulpbdting smaymes. Thus,
amoh@ﬁé aé‘éﬁw bty U8 @é@dft@iﬁcr&eﬁg% e&b&fs@r@%ﬁ§ Ak t@la Q&]ﬁjound of the present

el i A0 A A S PORSH BBty SSaIBh SEp Pl A oveis
enzy@ies. 1 The BoformADf LXPASGHE maydoeiBneRjalsmaibitediinsiige. ptst ateedt limited to,

CYPRRZ, elvypaiy/ oveh &y, @I?P,@leaﬂa@wm Ewitdole dgBis Hesthdyadel ed 10 inhibit CYP
3A4 lncly%enbcitt %rno e% rli{onawP sa({umgwr OQX&?goh?z%lel n conbi nation

anot her therap or exarrpl e, for
t Wethpuahgensdeserfoed rceﬁftomﬂ'gns@ tb%rCP’F‘EQH'P%rOf dprawias@ ef a pharmaceutically
accepraiielishit, @Blyaté for tiivaiivk tHareaf hriveotse ateapefitictdyent(sf emgne administered, in
termls vacﬁagédeqamts he?therts rz%l){ Qﬂﬁ @o é\[o\%?ﬁﬁb‘éch Q)ﬁ'ller and in terms of their time of

OOSI 1 ons, eas contajn

admeﬁpﬁg r?&heéﬁ'"}“FPé‘eP%{)’é’ﬁf?%ﬁm'alﬁ‘aJ hg% H\g&q{n@ﬁ{rfit?n BEone component agent
may be priwir fechniurehivethf @swhseduest tkihe adruinisteatidreof te@ther component agent(s).
CR&QI’EnBIV Sk & ﬂ}}'th@r@sﬁgct hé RV RERSVides @ PBarmadtidfical dhpkditon @bmprising a

ven
comigti R (B A < BEATBRSS Er biccePap 29h oD " SSHe it SfRe 2R one o
moreasidtieriahtberapeytimestiad of formula (1) or a

PRa R Hiprdeltddythacameapferhled el to Bdalnveat Mclde curative, palliative and
ropﬁkﬂc& vative, t hereof, and means for separatel y ret ai ni ng
P d '¢6 nposi tions, such as a_container, divid

bBtet 'P\ée““%‘r is djustraiRacbyr Be follpysied Examples aag ErApRiEtiose '% Weish dhe following
furthkndbbmﬁattohEmé)amdse(ar bl i ster pack used for the

ckagi.ng of tablets, capsules and the Iike. The kit
the Invention is particularly suitable for

DMFao‘?fWﬁ‘?‘ﬂfPEé?ﬁ% di fferent dosage forns, for 25 exanple,

"~ DMSgr-abimathdsy¥exigent eral , for admi nistering the separate

aowogpgﬁytlons at different dosage intervals, or for
itra t he separate conpositions agai nst one
EK”%nd?ﬂ% oo assi st conpliance, the kit typically
MeOUGﬂpﬂW@eb directions for adm nistration and nmay be
Me Phémiided with a so-called nmenory aid. For
Ph_gﬁgipistration to human patients, having a wei ght of
65 to 70kg, the total daily dose of a conpound
Bn=penavhe i nvention is typically in the range 1 to
ckmLQm&ﬂ@mg such as 10 to 1,000ng, for exanple 30 25 to
Q%Qng, dependi ng, of course, on the node of
adm ni stration, the age, condition and wei ght of the
patient, and wWill in any case be at the ultimte
di scretion of the physician. The total daily dose may
be admnistered in single or divided doses.
Accordingly in another aspect the invention provides a
phar maceuti cal conposition conprising a
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compound of formula (1) or a pharmaceutically
acceptable salt, solvate or derivative thereof
wo oettkisro wit h 35 one or nore pharnmaceuti cal | BCT/IB2006/001181
accept abl e excipients, dilaents or carriers. The
advant ageous phar macoki neti cs of the conmpounds of the
0.8pN IR S-E0vhcanBteNirhashiurRlydRRide SHutBm siseet ed by using the

dpp%ﬁr%?%@ﬁé h,nggagoag@;;o 2 assay is a widely accepted

dictl the ability of a given nolecule
NMPg nuplgRs nag CGSO'IQF‘%?ct The test is conducted as
HRYIE s-high Ipesdlutiveintass spaABra@@6/ 117670 PCT/ | B2006/ 001181 23
LR,@nglowqggotu%rﬁng;@g&Cgorgg | s are seeded in 24-well Fal con
es Vv |ct' well (r) plates at 4 0 x 104 cells/well. The cells
aré’Pg®h in culture media consisting of nininum
ESleseiestiospegy ionigetioom (G bco 21090- 022) suppl ement ed 20%
LCWeE aduid cB@Wafb@raﬁth’d’Eb spekrdpyessenti al ammi no aci ds,
= Zwtgmnﬁ% i, gm ne and 2nmM sodi um pyruvate. The 5 culture
s replaced three tines every week and the
h=ke'ls are maintained at 37 C, with 5% C2 and at 90%
* deneteaitarboe atoogitalivigh.nitldgénebdoidéd ty st udi es are conduct ed
when the nonol ayers are between 15 and 18 days ol d.
E Cells vvere ug,ed betvveepassae 23and 40

aHlpDIe no-

imp_ngm_mmmwtmn 625I ofthls solutlonlsthen
added 10 to 25nL of transporyybuffer. Nadolol (25M
is added to every as a rkegy of nenbrane
integrity. These soI u onsN th transport
buffer are then vvarrred C Tr @ort buffer is
HBSS (Hank's bal anced s utNon) at pH 7.4 or pH
6.5. Before conmencing ea st udy, ) each nonol ayer is
washed three tinmes wth HBSS. Jansport Buffer with
no conmpound added i s pl aced |h acceptor well, 250
on the apical side and 1 ni to t he basol at er al

W%lu% gor-rl;g%ﬁé t l‘fdyrebasfatfc:)ﬁ ng'ggl%negil (P ‘%{? | n%sp qag(grg L{?eglllnlugt(g-ﬂ d2mL) and
oyolgqprepyimethyiamise (3811 Brerallin Bk Heactwlafoﬁnshg Sgieniifio) d tieated at 60°C for

70hi mmuheatessmm of&iycl&%op@nfe@r&laﬁﬂﬁ@ WQQMB§ &R tﬁé vnﬁlréﬁg he4RY Bhtinued for a
I S esli

fum}eﬁ&{n ﬁhem'\(l:\@rr?p“baﬁ nag%” é? B?Oég’éh"l‘”dl "\%é}?ﬂqle&f’oéﬂleéj ' |daﬂ?s§t‘)‘”der reduced

presgigp-eltei rpRuiting mesisiye twag ielteried | with | veater d@sli) ramid | tieert fitatedt Tiee Whis powder
colldat Wb SfotidSo B >309EpURs BIEEUBE anki W€ el (mh A6 R bﬁﬁ.&ét%#(@é’inb a%). An

are

ora B 96 A S A08Eeq K ORR 8B n b Sad fiy oo A dheh P 488 10 oo
in DEM agyiop é@?"é&’ Arevidediptitle canngbrdeg sevhée pawsls. The conpounds ‘

ole RIOR I(ﬂd-l(;MS(d »ooamd): BI3ei(br. spharnm:ieaa (lm; ah), ys@@g%mmmd% (br. s, 2H),

t m ni stere

303?33@ 2(;—? aéséalpaf({n 0 corrbl natl o@%e@é . Thus

[ ncI uded Wi t hi n the scope of the pr esent i nvention

: ‘ g : C6 -bey 8- 8 9diBydraZH-paried-2-caabakylic  acid
cms@gﬂ%éﬂ,m%ﬁde vvh| ch cont ain, in addition to a conmpound
of the i nvention, one or nore additional therapeutic
agents. 25 In one enbodi ment, conbinations of the
present invention incl udq4Nr eait ment with a conmpound of
formula (1), or a pharmac wxqg_b‘ gkOy acceptabl e salt,
sol vate or derivative t Nan ne or nore
addi ti onal agents haylneN tivity, i.e.
agents whi ch can |nh| b|t wtarget such as, but not
l[imted to, HCV NS5A protein, HCV NS4B protei n, HCV
pol ynerase, HCV netall oprotease, HCV serine protease,
HCV hel i case, p7 protein. Exanples of such agents
include, but are not limted to, interferons,
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30 pegylated interferons (e.g. peginterferon alfa-2a
and peginterferon alfa-2b), long-acting interferons
W@ 200g/117620 bumi n-interferon alfa), |am vudi ne, PCT/IB2006/001181
ri bavarin, entricitabine, @fram dine, celgosivir,
val opi ci t abi ne, HCV- 086, HCV-796, EMZ702, BILN2061,
O- He%é@@ﬂ-y%hyﬁ%uﬁl ﬁMflM&pQ&Qha’t& I'148'5‘1gf U‘fzklaﬁxfnol) was added to a

sof R FLAE TP PR 5 SERBOGAR ST BER oy puing2oarbonti
aci¢h (381889, s dromélicanid dijsopropyiashviariine (4&2nal, 238 8mpnad én Qmﬂethylacetamlde (250ml)
andi@e irdRtidnViixiiRestieqs at rasHl wiperatife PR @odil KmindfRetR@Bbsbane (12.5ml,

141?1&???%%%8 etd SIJTBZ ’reaIﬁbRﬁ%ﬁEre er%% alf r%?lﬁ Q%r@)re?a‘turé fr ?further 20 hours. The

reaptio) @ty Has WeranHRed Paatrent W%ifr %ﬂw He\/e%am |PF?F'@E3F? Wgp collected by
filtratioh,Fazeotropamitt dlieod arfdartonaied wii methao! ta yipil érenttie ennipoarad | y
acceptable salt, solvate or derivative thereof, and
one or_ nore addi tional antiviral agents selected from
ease inhibitors (PIs), non- nucl eoside reverse

t reneddiowipy esmounth iveiet aptadied hwarﬁing)to the procedure described above in Example
1, Nicdae0 sdifdand veabspeidifdantiRver se transcriptase 40

inhibitors (NRTIs), CCR5 ant ni sts, agents which

inhibit the interaction of gp vvlthCD4 agentsV\D

2006/ 117670 PCT/ 1 B2006/ §011 Nwhi ch inhibit the

Ex

entry of HV into a tar get [ rase inhibitors,
prenyl ation inhi bi t oRs~ i nhi bitors.

Exanpl es of Pis incl udle, ot limted to,

i ndi navir, ritonavir, saq9| navist¢ nel fi navir,

| opi navir, anpr enavi r, ataz 1@ , tipranavir, AGL859
and TMC 114. 5 Exanpl es of NNRILZ include, but are not
limted to, nevirapine, delavi rd| ne, capravirine,
efavirenz, rilpivirine, Tabled

oE{«{naolé- Dl et hyl -I -I( Z-Wdr bXxyet hyI ) - 1I—Bapg/(amdn)4 yI ] oxy

1S5S0, htt 6ot p”a P P & ;
S Y SOF %M%r I n'o\;%fstb%hé%%ms%r% tAP7S57.3a (m,

5-{[ 3- Oylcl opr opyl -{I - (2- hy P Ox§E1 oy 15) 28 ek [§y3H 1348 (br. m, 4H),
pyr azol - 4 yl] oxy}i sopht ha| aeé tsrsH )e or pharnmaceutically

I

acceptat sotyates T ivVES -t he 047 34
(3\/\!;%48 8/\? %Hg Ao Ellil\/Cl 10743 gﬁﬂé‘m} 83‘9(b+ § 'Eﬂym 7.34 (m,
|
(

incl ude,| but are rjot Iini @W ?54 (ki ﬂo’w‘fﬁd‘fﬁges 2H), 315822 (m,
li danosiine, zal ci tjabine, s2@vuei-n&d (m, Pidnd-0%dB8 @, 3H).

ADACAVI T, adeEHEH,CRiL PT VO ’”7'18 7 EC R 5y 62 @By £63 BOEME4.30
and al ovudi ne. 2Exan'p | es of %F?a 2r&tﬂ_gozﬂ 3552 ngl ude,
but _are jnot limted to, mal ol t {ﬂ

- entlo- 8- [ (@B5) - H 8.23-8.33 (m, 1H), 7.18-7.32 (m, 5H), 6.65-6.88 (m,
B- (acetyl am no) - 3-|( 3-f 1 uorgmh,gw(ls)gpp; ml(a’ 2&7 azab| cycl 0

3-2-1 oct-3-vll 2 mat hv

| i o%zo[ 4V§Hg?'?fylr| di ng- 5 %?%%Q‘rf”at?@ Z BPEIGR o), S22 (m,
bhar macgutical |y acceptab @4)8%197(@ 2Hy G049 @kl), 3105 (t, 3H).
eTTyar] VeS-CIH?DHI)EF@Np TE¥ DAY 36 (m, 5H), 5.05 (s, 2H), 3.70-3.74 (m, 4H),

8- endo- {|8-[ (3S) - 3- (acet yl agrbfg% ?2%}%33 lé%%pg_%nyl ) prop

| ]-8-azabicyclo[3.2.1 ] {
et Hy| ?ZaSé'g&,\é%aP&M?Mh@&rg BRE-T-B8 2B £,18-(&]2HYr3 i 39- (8. 2H),
car boxyllat e or phar maceut @eéws@ﬁeleptablz.esmI2H§,2.34-2.42(m,
50l vateg or derivatives t hggepﬁe
S) - 3- [?-pndo-('%-lenhlltvrv ﬁ’v 4 5 6 7-tetrahvydrao

1 i i dazOfEHEH Py r i d AIALST . 8Hh B ERPOH €T AF, 48094 (m)
] oct- 8 yil-1-(3-f uorophenW)mo;:pm(}ramet a68-0le3 o, 4H).

;c. gattv pgrgof-SE H ,6:70-6.84
VD857 [t h, 167, 20 E?(JESS}F & (m,

nh| bit [the interdction of%dp i%(sw?‘t'h“%b&s 1Hbl3tf8e°’ 55y 2H),
are not limted to, BMS806, BMs-488043, 5-{(1
S)-2-[(2R) - 4- Benzoyl - 2- net hyl - pi perazi n-1-yl ] - 1- net hyl

- 2- ox0- et hoxy}-4- net hoxy-pyridi ne-2-carboxylic acid

nmet hyl am de and 4-{(1

S)-2-[(2R) - 4- Benzoyl - 2- net hyl - pi perazin-1-yl ] -

1- net hyI 2 0x0- et hoxy} 3 et hoxy N-rret hyI benzam | de
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25 enfuviritide,
exanpl e of integrase inhibitor
w@boosprmmyl ati on i nhibitors include
limted to, HVMG CoA reduct@8e inhibitors, such as
statins (e.g. atorvastatin). In yet a further

T1249, PRO 542 and PRO 140; an
is L-870,810; exanples

but are nPCT/IB2006/001181
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fom virsen,

ganC|cIOV|r and val cyte for the treat ment
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presentatio
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Furt her

conmbi nationg for use according to the invention
rmchgde conmpl nati @ of a ponpeynd of  fgr mutga (A or
a pharmaceutically acceptpble sa sol yate or

derivati ve
2006/ 117670

hereof with a
PCT/ 1 B2006/00

CCR1 antagon
1181

25-such gs BX-471; a |

st, WO

bet54adreno:eptor %gonist such %& sal neterol; a

cor tibcost er pi d agathi st, such as fluticasoness3 [MH]
propi onate; | a LTD4 ant agohi st,| such as nont el ukast; a
muscarini ¢ antagoni st, such a$ ot ropijlum brom de; a
PDE4 inhibitor, such as cjlomlast/or raoflumlast; a
COX-2 inhibltor, such as | cel ecoxib, validecoxib or

rof d6oxi b; an al pHa- 2-del fa | i*gand, such as 3gadMpEnti n
or pregabal|jn; a TNF 5 recepto?EEffulatcr, such as a
TNF- al pha i phibitor (e.g.| adalinumb); or an

I Mmunosuppressant, such las_cycl osporinjor_a nacrolidg
suchH7as tacfolinus. Theré&<s al so included @8HMHI't he
scope the present invention,\ conbinations of a
conpound of| fornula (4 or)a pharmacedtically
acceptabl e palt, solvat K derivative thereof,
together with one or nore Hadditional therapeutic
agents which slow down the rate of netalpolismof Eho
conﬂﬁund of | the invention,~10 t her eby Ieadiﬁ@oﬂMH]

i ncreased ekposure in p tN s. Increasijng the
exposure in| such a man i’ known as boosting. This

has t he ben

efit of incr

+hg the effica

icy of the

conpound—of —the—inventton—or—r+eductng—thedose
required to achieve the same efficacy as an unboosted
dose. The netabolism of the conpounds of the

i nvention includes oxidative processes carried out by
P450 (CYP450) enzynes, particularly CYP 3A4 and

conj ugation by UDP gl ucuronosyl transferase and

sul phati ng enzynmes. Thus, 15 anong the agents that may
be used to increase the exposure of a patient to a
conmpound of the present invention are those that can
act as |nh|b|tors of at | east one i sof or m of the
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CYP1A2, CYP2D6, CYP2C9, CYP2C19 and CYP3A4. Suitable

agents that may be used to inhibit CYP 3A4 include,
whedosarw’not |imted to, ritonavir, saqui navi rPOF/IB2006/001181

ket oconazole. 20 In the ab@%e-descri bed conbi nati ons,

the conpound of fornula (1) or a pharmaceutically

acceptabl e $alt, solvate«Qr derivative ther egp [RIAg

ot her therapeutic agent ( y be admi ni{stered,

terms of dosage forns,,eifhgr separately or in
conjunction{wi th each ot ;o and in terns of their
*'"n of —adii-ni-strati-on; e+-ther—si-ru--aneeus]
sequgntlallj. Thus, the |strat|on qf oﬁ%é[MH]
conponent agent rmay be p concurfrent with, or
subsequent to the adnk pglon of the |other
conponent agent(s) 25 ordlngly in g further
aoﬁ%"f thc IIVCIII.I ot |JI UV*I UCD A pllal fracq UI.I ]
conposition|conprising a npound of fcrnula (V? or g
pharmaceuti cal ly acceptsabl-elsalt, sol vatie or
derivative thereof an Uﬁ\ nor e addijti ona
therapeuticjagents. It is to be appreciated that al

refemences herein to {reatnent i1 nclude duratjougmH]
pal liative and prophylNictN\c treatnent. |30 The
invention is illustrated b e follow ng Exanpl es and
Preparations in which t follow ng furnther
abbrevi ations nmay be used: \nBuOH = 1 -bytanol DMF =
Di met hyl f or ram de DMSO = D nethylsulfoxlde 35 Et OH F

ethggol EtOAC = effgyl ace MeOH = Tetharggs (e =
nmet hyl Ph = phenyl 40 Bn —\B = cycl ohexyl
p- = para WO 2006/ 117670 PCT/ﬁEééb@W@DllSl 26 0. 88NHJ

= Concentrat ed anmoni um hydr oxi sol utijon, 0.88SG
dppf = Diphenvliphosphinhof rroceny! NMR—=x nucl nn’{rﬂ -
nagﬁétlc resonancéiHRNB hi gh ol uti on nﬁ@éT H]
spectronetry 5 LRVB = IOM/resﬁiEgpqn Mas s
spectronetry ES = el ectrjospray = eliectrospray
ionisation LCVS = |iqguid [chromat ography |nass

spe@bronetry rt = rozn%teqperature 10 h = HeardMH]'

N

26 * 366 [MH["

27 O 394 [MH]
N

28 H i - 367 [MHJ"




* denotes carbon atons to which nitrogen is bonded
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w@2@shy@ro- 7H pur i ne- 2- car boxylic acid
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-am de NH30H N\
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0X0- 8

PCT/IB2006/001181
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Dr es The r
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urther
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then 5% th
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(d6- DVBO, 4
5H), 6.88 (
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0 16028 ¢
6- Ami no-9-b
9-di hvdro-7
cycl opropvl
2006/117670
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7 Ul

—(32rg 749
d by silica ge
en 10% MeOH i
title conpoun
DOMHz) : 8.34 (
pbr. s, 2H), 4.
02-1.05 (m 1
ZH [ Exarnpt
enzvl - 8- oxo- 8
H puri ne- 2- car JAﬂf@ﬁ
net hvl -amde HZN H H N
PCT/1-B2006/001181 27

O benzotri azol - 1-yl -t et ranet hyl ur oni um

hexaf | uor ophosphate (48.1g, 126.8mmol) was added to a
Exapplast3B@a of the product of Preparation 12,

6-TasToN@viIrY- dRBEYls Berd ¥BraiBedusil MydlfolowiHd-cBrmpdunes Wer6 aitainedyaccording

to ﬂge ﬁoceaﬁé gesF:r”I?b% ?cg/e lnlé)éTﬁlg]mlllﬂr%thcﬁgg djSlE)k(?Ttrr}D Ip oduct of Preparation 13 and the

| SOpr opy et am ne

“”@W¥MHW%ﬂ”HE@tan1de (250mL) and the reactlon m Xt ure
stirred at roomtenperature for 1 hour
Am nomet hyl cycl opr opane (12. §n1 5 144. 1mmol ) was
added and the reaction mxtu ﬁtlrred at room
tenperature for a furtheﬁ bod#& The reaction
m xture was concentratéd i Waclo and water added. The
resul tant precipitate was ol lefted by filtration,
azeotroped with toluene and triowerated w th nmet hanol
to yield the title conpound. Exanples 2-11 10 The
fol |l owi ng conpounds were obtained according to the

analyvuti ecal \1 nnra cn nhl
apabyt-eatd pl-¢
chr natograpry us ﬁ& 5&;

h DCM\as the elluent to

d as/a\white pagwder. 'H NWR
br. s, 1"H), 7.[10-7.36 (m

08 (br. %giZFD’ 25 3.03-3. 19
H), 0.30-9 m 2H),

47 (
Il\/‘@j hod—B: 343 [MH]+

T

d
\

boxyl

NiO N 30 0 WO

5

Erouwelur e de®cri bed aBpve|i n Exanpl eData (‘"H NMR/MS)

33 Bn H 1H NMR (d6-DMSO) & 8.86 (t, 1H), 7.34-7.30 (m,
5H), 7.26-7.23 (m, 1H), 6.61 (br s, 2H), 4.47 (d,
2H), 3.97(1, 2H), 3.66 (i, 2H), 3.23 (s, 3H); HRMS
for C16H19N603 calculated 343.1513, found
343.1511.

34 CH,CH,CHCH;3 H HRMS for C13H21N603 calculated 309.1670,
found 309.1668

36 Bn Me HRMS for C17H21N603 calculated 357.1670,
found 357.1666

37 ~-CH,CH,CHoCH,CH,- HRMS for C14H21N60O3 calculated 321.1670,
found 321.1667
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15

20

1, Method A, using the corresponding amne. NH2 R i

NCOR2 NNN O Table 1 Exanple R, R2 Data (H NWR) 2
w@reHPeke H 10.42 (br. s, 1H), 8.35 (br. s, 1P)T/IB2006/001181

7.25-7.34 (m 5H), 6.67 (Bt. s, 2H), 4.98 (s, 2H),

3.42 (br. m\4H) 3.26 (s, 3H) SCH2CH2CH3H10 43

{ Iy o 11 o Yor 2R AN PP
{BfggS T H-4-—8357 (93 ) (Hculateli) 335.1826,
6. 6% (br. g, o8 (s HE S Cﬁ%mﬁé@rﬁ Ry
1. 46-1.54 oH),| 0. 85-0, &% ?’ﬁ . 4 - CH2OHRCHR-
7 433 +—30 (i‘lﬂ SH), J(.;'@g (: RESUESI HI_*_4349H]/ él‘l), , 4. 0U
(1. I—I), 304Nt 2H) 2.16-2.52 ’EMm oM.~ 5 CH3 H
8. 23- 8. 33 1 H| 7.18-7.32 (m 5H), 6.65-6.88 (m
oH), 4.098 (s 2H),| 2.75 (d, 2H). 6 CHPCH3 H 8.20-8. 34
(

4 .
(m 2H), 7.18-7.34 (m 5H), 6.62-6.82 (m 2H), 4.97
ExatiSiesabbso 3- 30 (g, 2H), 1.05 (t, 3H). 7 - CH2CH2OCH2CH2-
%. 5. 05

3.3

(m 5H), (s, 2H), 3.70-3.74 (m 4H),
3.55-3.57 (t, 2H), 1-3. 33 H2H)8

- CH2CH2N( Me) CH2CH2- 7. 2681713 5.12 (s, 2H),
3.73-3.80 (m 2H), 3.5%;3.85 m>-—2<P1) 2.51-2.63 (m
2H), 2.34-2.42 (m ZPB 28 ( S\ 3H) 9

- CH2CH2CH2CH2- 7. 14-7.37 ©m ’ 6.80-6.94 (m 2H),
4.80-4.94 (m 2H), 3.00-3.4 4H) 1.68-1.83 (m
4H). 10 CH2CH2OH H 8. 28-8. 38 1 H, 7.18-7.37 (m
5H), 6.70-6.84 (m 2H), 4.98 (s, 2H), 4.77 (s, 1 H),

3.40-3.55 (m 2H), WO 2006/117670 PCT/1B2006/ 001181

Ob9n82i*§§z?i]' él:lﬁtléfg’ l&’:%tragmgnwgﬁr%ré rE'gE'((a? uo@o‘!ﬁhgspﬁélre Efﬁ%mg-l H)eq was added to a
solIRO's e treckictr 4 rPrereraie 1RHEOHTHP d@bﬂ?s@n@%wﬁtaﬂw <0?mi.ﬁ?i'°wed by
diis€brépyiBthiiEmHé c1MaRkd), 25&@%8 88 aptopdidte Bidhef(Cloluawl 2vg). The reaction mixture
wasd%n‘lgepl 85%5 \A%v%%\g F ﬁﬁ(ﬁxcﬁ\{ﬁr} %gsoé’%horgﬁ}iﬁ' ! ga%x% %gﬁQfHée ?]nd the residue
dissglyed @g@mﬁ@qu@hca@p/n\@ater (3:1) to yield the crude product. ThlS materlal was purified by
HPLC on a Phenomenex Luna C18, 5um, 30 x 4.6 mm id column using acetonitrile/0.05% aqueous
diethylamine as the mobile phase with a flow rate of 2.5 mli/min. The LC pump gradient timetable is
shown below where solvent A = an agueous solution of 0.05% diethylamine and 5% acetonitrile and B =

acetonitrile.

Time/ A% B%
mins
0.00 95 5
3.00 5 95
3.50 95 - 5

. Retention times are quoted for ELSD detection, which was performed via a Polymerlabs ELSD
detection kit at 75°C and 1.2 bar gas flow. Autosampling is performed via a Gilson Quad Z autosampler
using 5u! injection volume. MS analysis was performed via a Waters ZQ 2000 4 way MUX apparatus in

the scan range 160-1000Da.

Example R, R, LCMS / Retention

Number time (min)
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OH
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ON 28 H 367 [ MH + WD 2006/ 117670 PCT/ | B2006/ 001181 30

29 H 381 [ MH] +
W@R063276H 0 343 [ MH] +

30 H369 [MH' OH 31 H 369 [MH+ " |
*AOH Exanpl es 33-39 TheCT/IB2006/001181

fol |l owi ng conpounds were oB38ai ned using The foll ow ng
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deggEri b
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Data (H
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s, 2H), |4.47 (d, 2H)
(s, 3H);| HRVs for Cl
found 343.1511. 34

of Preparatio
NHZ i N)=0

d—above i Exaupte i,
nk}s nd the 5 correspon
¥N 2N O W Exanple R
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1.56 43 Hmz (ES) 390 [MH+/ * |1 ~1.95 44 HN iz
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220 Hnmlz (ES) 369 [MH +/ 1.69 0 $ Ex 142 exists as
two enantioners. In addition to the racemate, both
wepaoetiismer s were al so prepared using the PCT/IB2006/001181

corresponding optically pud2 am ne; R enantioner

(Ex142A) and S enantioner (Ex 1426) 5 Exanple 221
ARg—-benzyt=N—-totuyrsutfonyt)=8-0X0n ( 0-
?ﬁ?burlne-z-carboxa yde H2 NHHNN Q- &W
WSCDI (|134ng, 0. 70mml) was added to a dtlrred2
solutian of the produtt «0of Preparation 13 (100ng, 10
0. 35nml ), DMAP (86nyg, |0.70 ) and tol{uyl sul fonam de
(120ng,! 0. 70mol ) in di | acet am de [(3ml) under a
nitroggn atnosphere and the mixture stirfdred at room
togdper at ure fror 2 days. The rBaction ni|xt@(ES\HE MHT/
diluteq with DCM (1Ppm ), washed with 2N|HC (5n9, and
___t he ordaniclayer—spparated—dried—over—MWMuSB4dantdiT
éQﬁporated uﬁ%er reduced pres%ure to a qu ”%ﬁﬁ?% "ﬂ%@’
diluted with 5n EtDAc and sonicated tqd provi b8 a
farge offf—whi®g sofid. This wasr filtered |oflz (ES) Jan gwi]te
the cryde product ag an off WO 2006/ 117670 19
PCT/1B2006/ 001181 50 white solid. Thisiwas furt
@I7ifidd by Meeparative reverse\phase HAL @”WE§H$$&W#d
the tit{le conpound |as a pure te solijd. 'H AR
(DVBO, |400MHz):.5 019 (s, 3H), 4.99 (s, |2H), 6.70 (s,
2H), 7.]119-7.30 (m bH), 7.4Q (d, 2H), 71.82 (d, 2H)
10.51 (|s, 1 H), 11.75 (br 1 H. LRVMS|mz (ESI) 439
[MH +. |5 Exanples 222-228 The follow ng |conpounds were
ahsai ndd accatding to the prdBedure desarhﬁ@ﬂsﬁﬁﬁﬂﬂHﬁh

Exanpl @ 221, using|the correspondi ng sul phonagsge,
NHZ N IR S NNN-=HIIl NOg o O5 10 FExa

396 nilz  20¥°Ph 425 [MH+ 295 p-O-Ph | %?ﬂl’fﬂ%@
p- Me- P 439 [ MH] + 188

220 H iz (ES) 369 [MHT/
: 1.69
O

T . Ex 142 exists as two enantiomers. In addition to the racemate, both enantiomers were also

prepared using the corresponding optically pure amine; R enantiomer (Ex142A) and S enantiomer (Ex
142B)

Example 221: 6-Amino-9-benzyl-N-(toluyIsuIfonyl)-8-oxo-8,9-dihydro-7H-purine-2-carboxamide

WSCD! (134mg, 0.70mmol) was added to a stirred solution of the product of Preparation 13 (100mg,
0.35mmol), DMAP (86mg, 0.70mmol) and toluylsulfonamide (120mg, 0.70mmol) in dimethylacetamide
(3ml) under a nitrogen atmosphere and the mixture stirred at room temperature for 2 days. The reaction
mixture was diluted with DCM (10ml), washed with 2N HCI (5ml), and the organic layer separated, dried
over MgSO4 and evaporated under reduced pressure to a gum which was diluted with 5mi EtOAc and
sonicated to provide a fine off-white solid. This was filtered off to provide the crude product as an off-
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225 p-Ph-Ph 501 [ M +
[ MH| +

228 PhCH2CH2 453 [VH] +
wda 2oberievat i ves whi ch have the potentia

226 nBu 405 [ MH +
Prodrugs of Exanple 1
t 0 i NPCEERE06/001181

solubility and/ or perneabilsPty and hence ora

absor ption

whltcad*.40f17’c1C S Gs WrthdH plrirlel 'b?

present ati ve exanp

asa@"%WWW§°§jbenzvl

es 1s shown

N- (cycl opropyl net hyl ) -

227 c-

Hx 431

can be prepared fromany of the conpounds
pRPRAVE PvERE

Bha-EQ @IPPE RSyl tedite fecompound

el ow. Exanple
8- 0x0- 8

229:

"H-NSIRGDIMSTr400MHE) FUYIP (re312), 4.990(s 4D FoRdsrizbie 7 48P (e.dHhdifa{® 2H).

7.82 ’g&z%n% 51N 11N 1) 'Ns

g

no- 9-benzvl -

351 LﬁMélnrDi ﬁEQ)

(cycl opropyl et hy
ro-7H puri ne- 2- car boxam de (Exanple 1, 50ng,

439 P\/IH]
) - 8- 0x0- 8,
2

9-di hyd
5

Exarfihld<h2p@y2P8 was taken up in 2 nl DCM under a nitrogen

ah{m&lam Bordo

221, 2008

whol e stirred at

117670 PCT] |
1FerRRRd  hen

o]

53308k

was poured into water (5n) 2H

(3x2m).

of 1:

1 DCM Et CAc

The comnbi ned or gant
and concentrated in vaga d a yellom1re3|due whi ch
was purified by colum c ﬁbnggjéraphy usi ng a gradi ent
-~ 5 EtOAc

he el uant.

each and t

extracted with
dri ed over

Conb

uhdRQBrd SHERRE atdafdtgad the fpkdcedukeydeddBibed above in Example
001181 51 triethylam ne (621,

chi orof ormate (28I,
0. 30mmol ) ' were added in one portion
roomtenperature for 4h. The m xture

he

DCM
My SO4

i nati on

and evaporation of the appropriate fractions provided

t he |Eﬁanmemwpmunc as a ®Rhite sqlid EMsEmE. 1H NWVR

( CDCIF-3,—400%tr ) 810240527 (T 4|-|) B0 S (m

2H), 1. 00-1"72 (m [1H) 1 42 (t I3H) 7 {dd, 2H),

4.48((q, 2@® 5.07 (s. Pr§-Ph7 21-7.§34§§r%v‘Fl

7.40{7 44 (g 2H), 7. 78pfterm, 11-]1). JL&RNABHWZ (ESI)

411 [“%ﬂ+. §Examptes 2335 THe T OkdigWhIg conpounds

wer e Labt aLnei accordi ng to t he nrnr‘grhu:g ﬂﬂs%_l Hbed

abové in B2Aple 429, udPHg t he |cor r S8R ng

chi ofoformeee. HZN[N O YOHxR N~ [YO 4NMBF~N=N 15 0
228 PhCH,CH, 453 [MH["

Prodrugs of Example 1

Derivatives which have the potential to increase solubility and/or permeability and hence oral absorption
can be prepared from any of the compounds disclosed within this application. The preparation of
representative examples is shown below.

229: 6-Amino-9-benzyl-N-(cyclopropylmethyl)-8-ox0-8,9-dihydro-7H-purine-2-

carboxamide ethyl carbonate

Example

6-Amino-9-benzyl-N-(cycIopropylmethyl)-8-oxo-8,9-dihydro-7H-purine-2-carboxamide (Example 1, 50mg,
0.15mmol) was taken up in 2 ml DCM under a nitrogen atmosphere at room temperature and firstly
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400MHz): 8 0.24-0.27 (m 2H), 0.53- 0.58 (m 2H),
wa20041761® (m 1 H), 3.30 (dd, 2H), 4.03 (s, PGFHB2006/001181

5.07 (s, 2H), 721733 (@ 3H), 7.40-7.44 (m 2H),

7.78 (brs, 1 . LRMS mz (ESI) 397 [MH + 231 nPr

tnethélaggwgg Cg%n%ﬁoi)élaggm_'ﬁ%tgyl ﬁorgfoinAa’t@(Qg}Z O(mnnt%m/vere%%lré one portion

each(etnq the \gf}]&q)e stigeR g roQt terr@gyturegffog#u (f e mlxm waaquyrfelc_ib(lrgo Wgtﬁ) (5ml) and
exiraéted Wit DEB (3xeiW). TAEEombined GrmeéMNe(re’mjneﬁ lblygr MgBOZ 8nd d@ngantr&ed in vacuo

toa )Z%%v'(/hgy@ \M{%c;\ dva%ﬁké%@?c?luhmrﬁm%g& 5;%/ uéﬁ%% iérfeeld: Bbom:EtoAC —
EtOAc, g0thg, efuany rﬁombg_\atﬂp ang Qyipomﬂlon @H}he %op%n?t% ractml_bprowded the title

com&ﬂ%éﬂdﬂﬁ@@olﬂ@ﬁﬂgBZOOG/ 001181 52 2H), 5.07 (s, 2H),
D(;?%@Bl\(mzl) 516'914:-0 ?nlzﬁ 3336%2:1?&@4 1}04% (rh; 7+, 148 (t, 3H), 3.30
| 446 R G 2%o7omzaa< PR in V5kford 3P v o
ES|p4158[Mem 2H) 0.96 (t, 3H), 1.00-1.12 (m 1 H), 1.47
(tq, 2H), 1.78 (tt, 2H), 3.30 (dd, 2H), 4.41 (t,
2H), 5.07 (s, 2H), 7.21-7.33 (m 2H), 7.40- 7.44 (m
Exambles 239228 (brs, 1 H). LRVB mz (ESI) 439 [NMH +

The following compounds were obtained according to the procedure described above in Example

229, using the corresponding chloroformate.

H2N ‘?’O\
‘x% N D
Example number R Data ('H NMR)
230 Me "H-NMR (CDCls, 400MHz):

3 0.24-0.27 (m, 2H), 0.53-
0.58 (m, 2H), 1.00-1.12 (m,
1H), 3.30 (dd, 2H), 4.03 (s,
3H), 5.07 (s, 2H), 7.21-7.33
(m, 3H), 7.40-7.44 (m, 2H),
7.78 (brs, 1H). LRMS m/z
(ESI) 397 [MH]

231 nPr "H-NMR (CDCls, 400MHz):
$ 0.24-0.27 (m, 2H), 0.53-
0.58 (m, 2H), 1.00-1.12 (m,
1H), 1.02 (, 3H), 1.81 (tq,
2H), 3.30 (dd, 2H), 4.37 (1,
2H), 5.07 (s, 2H), 7.21-7.33
(m, 2H), 7.40-7.44 (m, 2H),
7.78 (brs, 1H). LRMS m/z
(ESI) 425 [MH]

232 iPr TH-NMR (CDCl5, 400MHz):
$0.24-0.27 (m, 2H), 0.53-

0.58 (m, 2H), 1.00-1.12 (m,
1H), 1.41 (d, 6H), 3.30 (dd,




234 iBu 1H NMVR (CDCl 3, 400NMHz):
0.53- 0.58 (m 2H),
wQ2m6/1{mept., 1 H),

6 0.24-0.27 (m 2H),
1.00-1.12 (m 1 H, 1.04 (d, 6H),
3.30 (dd, 2H), 4.19 (d, PEDIB2B0ID11SI

(s, 2H), 7.21-7.
(brs, 1 H.

LRVE m z

33

(m 2HpP?2 7.40-7.44 (m 2H),
(ESI') 439 [M—|]+ 235 1H NWR

7.78

(EDEH3—4BONHZ)
2H), 1.00-1.12
3H), 3.81 (t,
7.21-7.38 (m
1H. LRV nf

D,

6024027 (mM
1 H, 3.35 (dd,
4.60 (t, 2H),
3H), 7.45-7.51 (m 1
FSI) 441 [ MH] + Exat

m
!

L8 2758y
D (7, 28 778l 1H.

i, 5.67 ézr-l U5 20 sdpl)
P, 7.40-

Tplhlas }?rﬁ;ﬁ(ESl) 425 [MH]

ro 7H-
NHN _.YO N(
6- Ami no- 9- benzyl
ro-7H puri ne- 2- g
in 3 mM DCM undg
tenperature and
2006/ 117670 PCT/
propi onyl chlori
portion each ang
tenperature for
(5m ) and extrad

npt

\U V_I'Ilbtl
car boxanide pr opi oha

NN O5

-N-(cycl opropyl net |
ar boxam de (Exanpl ¢
r a nitrogen atnosph
firstly triethylam
| B2006/ 001181 53 ﬁ
de (261, 0.30mmol)
the whole stirreg
16h. The m xture we
ted with DCM (3x2r

N-_( r\unl oBr- nn\ll
v H

n
4

|

'?e eéma’W%NN

§0.24-0.27 (m, 2H); 0.53-
Mlsé {r®201% 0-98 (193HJ] hv
? 1% 1‘4’g§n,rﬁ£'ﬁnﬁ9 P
@ 189t 24530 (d,

) 2M ROl 2HAED Tt en
H‘éﬁy’ 2oaddeg ion), one-

At R0 o
ﬁlﬁMSWEﬁbﬁﬁﬂ ey’

e

Ul Udllbk@ WCT UTH
vacuo to a yell ¢
col um chr omat og

red-over gygSHt —arnd
W residue which we
raphy using a gradi

GRRNFREDOT, 260NHL):

Hiilr i,

DCM Et OAc - Et O
evaporation of t
title conpound 3
(CDCl 3i 400MHz) :
2H), 0.96-1.01 (

\c as the 5 el uant. Oiéﬁbnr?aibﬂ@mdﬁdﬂ

he appropriate frac¢ t1Hpm§4wgy)|glmj(s§dﬁe
1S a white solid (2

5 0.19-0.21 (m 2#5‘[‘%3%6}?04\%
m 1 H, 1.08 (t, 3R 587 o2H) 7.21-7.33
(m, 2H), 7.40-7.44 (m, 2H),
7.78 (brs, 1H). LRMS m/z
(ESl) 439 [MHI"

"H-NMR (CDCls, 400MHz):

§ 0.24-0.27 (m, 2H), 0.53-
0.58 (m, 2H), 1.00-1.12 (m,
1H), 3.35 (dd, 2H), 3.41 (s,
3H), 3.81 (t, 2H), 4.60 (t, 2H),
5.06 (s, 2H), 7.21-7.38 (m,
3H), 7.45-7.51 (m, 2H), 7.81
(brs, 1H). LRMS m/z (ESI)
441 [MH]*

. 238 O

Example 236: 6-Amino-9-benzyl-N-(cyclopropylmethyl)-8-oxo0-8.9-dihydro-7H-purine-2-

carboxamide propionate ester

o)
H,N R
2 N O
NS T
D\/H N N@
o)

6-Amino-9-benzyl-N-(cyclopropylmethyl)-8-ox0-8,9-dihydro-7H-purine-2-carboxamide (Example 1) was
taken up in 3 ml DCM under a nitrogen atmosphere at room temperature and firstly triethylamine (62p,
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(3, 4H), 5.01 (s, 2H), 7.21-7.39 (m 5H), 8.42 (brs, 1
H. LRMS mz (ESI) 395 [MH +. 10 Exanpl es 237-238 The
w0 odoboviemy conmpounds wer e obtai ned accordi ng tRCT/IB2006/001181
procedure described above 5% Exanple 236, using the
corresponding acid chloride. RN N.-R N ~~-0 NNO
0. 44§§3NFA@W@%FM2 |, 2.30@81) Were 38dedliMileportéd 8adRfind the whole
stirreg]_ahFRORJEORI5TS A" Rt (8 81'%? BEYRMELHYT Yetgr B8 28d egpiRg yith DM
(3x2mi)- THetcprtitinaterdanice werb duaimvereVgiOdand cenciriniet én v4ape tya yellow residue
WhICPV\MS ’pumﬁ% b 'El)ltlhlnr{ chror%t&bréph{/ usn[\\b Q gra%@nt of 1:1 DCM: EtOAc - EtOAc as the

elua?tOCefrplp_lrﬁﬂﬁq aﬁlg ngpergpqyﬁﬁ%aa op(r érﬁﬁtlogé/ ;lir%w%ﬁ?%e title compounc}/ ds a white
solid@zebtgimol ) was taken up in 2 nl DCM under a nitrogen
H- mﬁﬁkﬁj@iﬁe&%mﬂ&) 50 b QH%@@@ 480, zﬁ—l) rosdslyo1 (m, 1H), 1.08 (t, 3H), 3.10

(3, 4}—1%5;5%%@? %‘1277 9(97%'5‘)9?;%(%5%) &ﬁi%@% E‘Jl‘]%%gﬁem%’ortl on

each and the whole stirred at roomtenperature for
Exa,ggigszg;t@sm xture was pour ed into wat er (5nl) and 25

fl(he fal 08/{1/18 WI o§ weﬁ%%%rheéj)eaﬁ ordi gtag—lg%r(%g%xdgﬁ&@meﬁsébm neExampIe
236,yeing baceresportiagd df dlerideas pur i f| ed by col um

chr omat ogr aphy using a gradl ent fg1: 1 DCM Et CAc -~

Et OAc as the el uant. Conblﬁ%;\pn and evapor ati on of

the appropriate fractions wfavide he title conmpound
as a white sohd(lGEsJ 3, 400MHz): 5
0.24-0.27 (m 2H) o) 8 (m , 1.00-1.12 (m 1

H, 1.20 (t, 3H), 3.30 30°(m 4H), 5.07 (s, 2H),
7.21-7.33 (m 3H), 7.40-7.44 (m 2H), 778(brs 1H,
8 86 (bhrs 1J—l\ 1RMS nlz (I:QIL/I

JBEEPEMEPS" pCT/ 1 B2006/ 081181 54 Exannl@wsé'ﬂﬁ 244

_The fe37 owi ng conpounds Were obtai hed acc®idMhg to t h

117

procegyy € described above, T Exanple 239, 2230WHT

component OF hu
GOHPOHEH

repl acenent of the isocyanate with an approprlate 5
car banoyl chl ori de.

Example 239: 6-Amino-9-benzyl-N-(cyclopropylmethyl)-8-0x0-8.9-dihydro-7H-purine-2-
carboxamide ethyl carbamate

6-Amino-9-benzyl-N-(cyclopropylmethyl)-8-ox0-8,9-dihydro-7H-purine-2-carboxamide (Example 1, 50mg,
0.15mmol) was taken up in 2 ml DCM under a nitrogen atmosphere at room temperature and firstly
triethylamine (103pl, 0.74mmol) and then N-ethyi isocyanate (47ul, 0.59mmol) were added in one portion
each and the whole stirred at room temperature for 24h. The mixture was poured into water (5ml) and
extracted with DCM (3x2ml). The combined organics were dried over MgSO4 and concentrated in vacuo
to a yellow residue which was purified by column chromatography using a gradient of 1:1 DCM:EIOAc —
EtOAc as the eluant. Combination and evaporation of the appropriate fractions provided the title
compound as a white solid (16mg).

'"H-NMR (CDClz, 400MHz): § 0.24-0.27 (m, 2H), 0.53-0.58 (m, 2H), 1.00-1.12 (m, 1H), 1.20 (t, 3H), 3.30
(m, 4H), 5.07 (s, 2H), 7.21-7.33 (m, 3H), 7.40-7.44 (m, 2H), 7.78 (brs, 1H), 8.86 (brs, 1H). LRMS m/z
(ESI) 410 [MH]".
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RL1 H2 NNO-N-Ro N~\YON N~ NO Exanple
nunber Rio Rai LRMS mz 240 Me Me 410 [IVH + 241 Et
WER0043876f0VH] + 242 450 [ MH + 243 436 [ VH + 2PdT/1H83806/001181
[ MVH + Exanple 244 1 H NVR5¢400MHz, DVSO) 0.19-0. 24
(m 2H), 0.36-0.45 (m 2H), 0.94-1.04 (m 1 H), 3.13
(t, 2H), 3.36- 10 3.78 (m 8H), 5.00 (s, 2H), 6.64
(br. s, 2H), 7.10-7.19 (m 5H), 8.22 (t, -1 H. Exanple
Examples 249244\ | | 6_ ani no- 9- benzyl - 8- net hoxv -8 ,
The fBlloging wonmeuTids- yrre Piieinel aserrdionkip|tiap REocefrg/gesqribad aRpYS. in rample 239,
by v%tioQ}dNtﬂesisocyanate component, or by replacement of the isocyanate with an appropriate
b9-Qegz%%-8-nethoxy-2-(trinethoxynethyl)-9kkpurin-6-am
caryiey CBP&Sar ati on 10) (500ny, 1.39mml) was suspended
in 2N hydrochloric acid (5m) and fhe reaction nixture
stirred at room t enperatge f09?2$\gours, duri ng which
time a white solid precipgitatNgdofronthe reaction
m xture. This was coIIect>g%b # tration, washed
with water and drie p@é?ﬂﬁin title conpound as
a white solid (390ng, 90 WD 2006/ 117670
PCT/ 1 B2006/ 001181 55 'H NVR (DMSO- 400MHz) -84 0 (s

BeMple mber (4, 3H),R6. 21 (s, 2H),R7. 21 (&, 2FFUS oe

(M) LRV 1 zZMEESI) 314 [ MHjier Exanpl e 2UGIMH]

Amino--9 hdadnzvl .. O
A\ T

6-
9-

=2 nmeat-hb-aae Q.
7 T AN °A” LLE '/ i UEl[lBLIIU)\V =0 ] E.t ] I 438[MH+
d?ﬁvdro-?k purine-2-carboxylic acid 5 N M pﬂ N
*

-0 p2
, \j 450 [MH]"

243 *

\> 436 [MH]

244 >
\ 452 [MHT"

*\/O

Example 244
1H NMR (400MHz, DMSO) 0.19-0.24 (m, 2H), 0.36-0.45 (m, 2H), 0.94-1.04 (m, 1H), 3.13 (t, 2H), 3.36-
3.78 (m, 8H), 5.00 (s, 2H), 6.64 (br. s, 2H), 7.10-7.19 (m, 5H), 8.22 {t, 1H).

Example 245: Methyl-6-amino-9-benzyl-8-methoxy -8.9-dihydro-7H- urine-2-carboxylate

9-Benzyl-8-methoxy-2-(trimethoxymethyl)-9H-purin-6-amine (Preparation 10) (500mg, 1.39mmol) was
suspended in 2N hydrochloric acid (5ml) and the reaction mixture stirred at room temperature for 2
hours, during which time a white solid precipitated from the reaction mixture. This was collected by
filiration, washed with water and dried, providing the title compound as a white solid (390mg, 90%).
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N HON O 2N Sodi um hydroxide (5001, 1 nmol) was added
to a solution of nethyl-6-am no-9-benzyl - 8- et hoxy-
W@ 2®6diTeyar o- 7H- puri ne- 2- car boxyl at e ( Exanpl e PaB)B2006/001181
(100mg, 0.32mmol) in nmethaddl (3ml) and the 10
reaction m xture stirred at roomtenperature for 2
1H- NﬁﬁgbﬁsﬁTX&Mﬁgﬂ Bl Qd) 3WR9. 18G4, GHf,ised (&, eHpH.23 Wiz, 7248 (m, 5H). LRMS
rochloric acid and the resultant precipitate
m/-’-(g P@c%ﬂ by filtration and washed with water. The
solid was azeotroped with toluene and ether then

519 (s, 2H) , 710(s 2H) 719726(m 5H) LRVS
mz (ESI) 15-300 [ MH + Exanpl e \g47

6- Am no- 9- benzvl - N- (cvcl rq@vIO(ret th ) - 8- et hoxv-8. 9-d
ihvdro-7H—purine-2 carbga € N NANYO N N 20

0 O benzotriazol - g roni um

hexaf | uorophosphate ( 8 O 235 1) was added to a
sol ution of

6- am no- 9- benzyl - 8- met hoxv- 8, 9- di hvdr o- 7H puri ne- 2- car

2N %Slﬁégﬁgrag% gpq‘w gﬁj é"af ?gied (t%a 3 %t%%f 2%tthQArginoaglgenzyl-8-methoxy-
8,9-diHytret7Hyuareet-camiodgaté QExamile 24aH (t0Bmg.r @mmﬁhmzmeth@r;@t (@) and the
reactfbwrﬁ&tﬁg s"ﬂﬁr d 844 %%@r%ﬂ?el%t% h8Urs. rnB@biltion was acidified to pH 2 with 2N

hydl’%l']\BI‘ICE ﬁcéd ?’é’ag%{ reéngfrJﬁogganetgtg g{)l,etl;t?cg) By leil at nn%na %N%%d @sﬂﬁi Glgter The solid

was fageotrapdduwith éniuep® ahd ther tBhedripddt AyA thJ@ﬂqJFr@ Wﬁscompound (84mg,
021&RRQENtrated in vacuo and water added. The resultant

oA TR SR P e

300 {MH#ilf e conpound. ' H NVR (ODCI 3, 400MHz): 50.24-0.27 (m
2H), 0.53-0.58 (m 2H), O97102(m 1H), 3.10 (old,
2H), 30 4.02 (s, 3H), 5.17 (s, 2H), 7.00 (s, 2H),
7.21-7.33 (m 5H), 838(brs 1H). LRVS MZ(ESI) 353

Exath +.247. EX IR0 448nz P t yime th : ig urine-z-
eNzZV cvcl opr opvl met hvl) - 8- Par a- met hoxy enzy
carboxamige - . 7}y puri ne- 2- car boxani de WD 2006/ 117670

PCT/ | B2006/ 001181 56 | ~Mg NNN@ N~ N N\ |

O-benzotriazol-1-yl-tetramethyluronium hexafluorophosphate (89mg, 0.235mmol) was added to a
solution of 6-amino-9-benzyl-8-methoxy-8,9-dihydro-7H-purine-2-carboxylic acid (Example 248) (64mg,
0.214mmol) and diisopropylethylamine (75pl, 0.428mmol) in dimethylacetamide (0.5ml) and the reaction
mixture stirred at room temperature for 1 hour. Aminomethylcyclopropane (28ul, 0.321mmol) was added
and the reaction mixture stirred at room temperature for a further 20 hours. The reaction mixture was
concentrated in vacuo and water added. The resultant precipitate was collected by filiration, azeotroped
with toluene and triturated with methanol to yield the title compound.

TH-NMR (CDCls, 400MHz); § 0.24-0.27 (m, 2H), 0.53-0.58 (m, 2H), 0.97-1.02 (m, 1H), 3.10 (dd, 2H),
4.02 (s, 3H), 5.17 (s, 2H), 7.00 (s, 2H), 7.21-7.33 (m, 5H), 8.38 (brs, 1H). LRMS m/z (ESI) 353 [MHJ".

Example 248: 6-Amino-9-benzyl-N-(cyclopropylmethyl)-8-para-methoxybenzyl-8.9-dihydro-7H-
purine-2-carboxamide
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6- Am no- 9- benzyl - N- (cycl opr opyl net hyl ) - 8- oxo- 8, 9- di hyd
WO 20061800 | Nne- 2- car boxam de (Exanple 1, 50ny, PCT/IB2006/001181

0. 15mmol ) was taken up in 36m DVA and firstly

triethylamne (271, 0.18mmol) and then para-

nmet hoxybenzyl chloride (261, 0,.18snol) were added in

one portion each and the whol ¢ irmed and 5 heated to
55 C for 16h. The m xturegywas luted with ethyl
acetate (5 m) and washed} l”ﬂ~;;x0/vater (2 x 3 m). The
conbi ned organics were dNi NV SO and
concentrated in vacyo N aNyeI esi due which was

purified by colunn chronatography usi ng a gradi ent of

o AT NSO REPEABOE AET DR BT HIE DU BB G gice (rampl 1,50mg
0.15rfimelC vao tedkenp up vin Geatl PME qmdtflrglydmﬂwqm ggulao 1§\mm?')s and then para-

meth8Qbdrdyi (chRAE 26;3?00 #%é%@'m ér@o;%h%}l ‘ca&0ard7th® widie stired and
heate?d%‘g 55%J Yég_[’ar 16h3%@dm(t§re<w§ llutt% V\ﬂ_’( %i’l ac?éf 1%}) éﬂ_g—%%shedzﬁfﬁ water (2 x 3

ml). BheSdorrbhed idhnics7wdré died, ovBHgST4 281 qongdirgtag imydpuo tp, &geliow residue
whioi( Wa r led 4c%émn CRoRato T% ﬁﬂ%{ usihdVGrabibt of k) Dé{ﬁg—-)[dmﬂ] BDCM:MeOH as

the e&gpta ﬂglanage%@?doqvla@orqnan Pfhtge fﬁp&?@%g Ifrgc%ﬁ@ S%’P\{I% dV\ﬁe et‘lg \ygm?ound as a
whiteobd(pdreg)248, by variation of the al kylating agent. R
1H-NM:N D@T XooMHQ) 50.2v.0.31 BN \o.ée-o.@s xR o 1rurTber, 1R, BRMEd, 2H),

050 5058 11 4 e BkR? 912 765080 b T, 210, 7.8

(brsOH)ZDRMSHw((Eﬁ‘D4Qﬂ-I)MH]b 77-0.83 (m 1H), 1.94 (s, 3H),
2.91- 2.94 (t, 2H), 4.84 (s, 2H), 4.94 (s, 2H), 6.73
H), 7.03-7.11 (m 5H), 8.19-8.22 (t, 1H) VO
Exa 70 PCT/1B2006/ 001181 57 Preparation 1:
The Bid@TZapMmpoungs weielsbigined aacording tage elocedwer\@esqabeq\ﬁ%"e in Example 248,
by vaiafim (3 BBbRyAnGkbeAlr i ne (10.9g, 60mmol ; purchased from
Aldrich Chemical Co.) was disgolved in

N\N\ R:
» N < >
)
Exampie number R LRMS m/z
249 Bn 429 [MH]"
250 *
° 451 [MHJ*
| =0
0]
Example 250

1H NMR (400MHz, DMSO) 0.00-0.04 (m, 2H), 0.20-0.24 (m, 2H), 0.77-0.83 (m, 1H), 1.94 (s, 3H), 2.91-
2.94 (, 2H), 4.84 (s, 2H), 4.94 (s, 2H), 6.73 (br. s, 2H), 7.08-7.11 (m, 5H), 8.19-8.22 (t, 1H).
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DMF (200nmL) and potassium carbonate (31.9g, 230mmol)

added. Benzyl bromde (13.7nL, 120nmmol) 5 was added
w0 poopottsrons and the whole stirred at rt underP@i/IB20¢@01181
for 16h. The m xture was fiSftered through a short plug
of Arbocel (r) and the filtrate was evaporated in vacuo
to qgive_a -£15-8}lgh|%-cl burlide N7- (nore polar) and
purines. This oil was purified
by silica gel chromatograp ' using 1:2:10

Et OAc: acet one: hexane as t jOo give the title

conpound as a white soli ®» 57%. "H NWR (CDC 3,

400MHz): 8.03 (s, 1|—|)CI . -1 (m 3H), 7.29-7.32

(m 2H), 5.40 (s, 2H).~ 10 Preparation 2:

9- Benzvl - 2chl or o- 9H puri n- 6- '

The product from Preparati ,

suspended in EtOH (60 nL) a . 88NH3 solution (70

nm.) added. The mi xture was heated in a steel pressure ,

vas58liordbHbARGE (f09g, Bimmaaithutdnesed b Aldrich\@bemica Gog avas tdigsolved in

rt. The reaction It ( M@ 3.amnL, 120mmol)
o LR B e Sk skt
was asider! iEP@RpNs 8 e yhelpings RtelndedaroRry i '8 "Br oV de "t he
a shdri filgeof AAITPaBIAGY s fizatahias evapsrelefl dv (28ucTig give Aogpllow i) ok iR N7- (more
polarggngg\pﬁ%l q&%}@ P/@ggr ;Suriges.z'g'\iég gl'wa% otifffied g;b @Q? %gog:g;ﬁiatogk%w using 1:2:10
EtOAgagsigngiipxege Bt eyt 1 GNP g’? 8*-694%'"853“% B U'F;asm ne’ kll—?g NN

j ' H\NMFB(CDCH,, 400MHZIh&03E S FE37§7740 P89t 32dm» 21) (B¢ (5, 2H).

11. 6nmmol ) was suspended in AcOH (501.) and sodi um

acetate (1.4q 17 smml)e fhe mxture cooled in an
Prepatatio higro oty Pe 69, 3mmol ) was WO
2006/ 117670 PCT/ |1 B2006/ 001181 58 added dropwi se.

After the addition was co \teNthe m xture was
heated at 70C under a nitP’|oge t rosphere for 5h and
then allowed to cool tao nfi Xture was pour ed

onto 50nL of a 10% aqu&ﬂus NNa2Sp3 sol ut | on, and the

whol e reduced in vacuo to approxi mately 10nL and then
neutralised with 2N NaCH s { on. The organics were
extracted with DCM (3xI 50m shed with water

(100m.) and 5 brine (100m.) and then dried (MgSO4) and
eYiRPRbALEsbt Preparyiifch| 100 @binthol) Was buspertdedm BDH (H@ MiHRIG0-88NH;

solut\gpt(fmgﬁi Elpdt%%de q.g% rr{%{t_) lfléh {gg’st( ljée%ged kY g\é{;)egl‘%ﬁesélﬁ}e Qbdsemhri1b@Cc g6 6hchnd then

. : whi ch was, f :
allowse to aagf 1oi e iTBN FRGHOP (P o ez é‘tﬁ“&)f‘?%%‘?ﬁ%&‘?;Sﬁ@%"was washed
with et 15 @iy brarEtof I shR agai@ieDMBERY var0@VkzDrovide tggfitle spmpagnd as a white
soli Eig,sﬁv 8-7.37 (m 3H), 7.18-7.20 (m 2H), 5.31 (s,
9

d? Weiqegpre ?ép?w&{zgﬁgéﬁy_@)%d‘& & RG 28l R £ BB (s, 2H).

Preparation 3: 9-Benzyl-8-bromo-2chloro-9H-purin-6- lamine
NH,

N XN
|)I \>—Br
Cl/‘\N/ N

The product from Preparation 2 (39, 11.6mmol) was suspended in AcOH (50mL) and sodium
acetate (1.4g, 17.3mmol) and the mixture cooled in an ice bath while bromine (3.6mL, 69.3mmol) was
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N N CL NN The product from Preparation 3 (2g,
5.9mvol ) was suspended in 12N HCl (35nL) and nBuOH
w@ 3®ai)76and t he m xture heated at 100C for 7h eCmMIB2o@&001181
allowed to cool to rt. TheS8eaction m xture was
evaporated to dryness in vacuo, and then partitioned
adde@@ﬁo%i@@ 2R iNa GhtiifdpOwes )compiete DEM (S @erivps hddied 415703 ¢adsr @ nitrogen

atmosd)%x for\@ﬁ%nostﬁgrﬁgllﬂ&r&gto ol 0 Wﬁ‘&'m&@re%%tpaured SAEBOmL of a 10% aqueous

NaZS,,@-”spl@thnh@déteﬂj\@&%reqjug lprvlaglg t%%tt§¥oe<lg]a%§/v@mL aP%%gr?FQﬁrglised with 2N
NaOld @slGiAL Trat ceghnidelwemej(trach@l WithsICW! i (Prg 5Qmlecwashechyigh water (100mL) and

brlneC(%OLn%.fEr%dtth dridd! (MG8bH aRd e or)ﬂ@& sl y&‘MotvaolE{ mOratlcm afitheesolid with
ethen g glltra%agro‘mg%aw c?féwrgtg Sq@(?? he ’uwhco 8§n%| ('39 ?thc@v@a@ found to be

ure a

sufficfentivt fueerto peipsefl wgiang fgiher ﬂUr‘If'CPQN‘FQ‘ (d6- DVBQO, 400M—|z) 10 97
(RNmMETd,-BMED, 406MRD: 7963 Br. 6,1BH), 7Hdp.7.32 (BBH).&, 187H40.(m, 20, 5.31 (s, 2H).
Preparation 5. 6 Am no-9 benzvl - 8-0x0-8

9-di hvdr o- 7H puri n- 2-car boxyl I C aC|d et hyl ester NH2
pration 4: p-Aming-grhenzvkgohlore-g.9-ailydig-prilnfrone, 1y pr epar at i on

4 was suspended in a m xtuge, of EtOH (101L) and Na2CO3

in a steel pressure vessel. PH(dppf)ZCIZ DCM ( 30nmg,

0. 04mmol ) was added, andNt A8y e heated at 25

110C under 120psi (827kP ure of carbon nonoxi de

for 20h. After this tiGfe, Whe 1§ xture was allowed to

~cool to rt and then evaporated /under reduced pressure.

The resulting residue was
gel using 2% then 5% MeO as the eluent to
give the title product as amm off-white solid (74ny,

ﬁ%@ ‘BR?@Q f?oqgﬁr’hﬁé&ﬁﬁ% (E’g%/ dnﬁ\?éBQ:@lsQ,Qs’lpbﬁéed 592N HONBmL) and nBuOH

(35 p_Bmd tge rpgtu ed}eategat QPDC for 47rgqond ?gen a&ci]jb'_% to %oég . TI-%? Hdn mixture was
evapdided tddrarfese‘l in2@cyot gnd3dn. pamﬁ@p@betww#wa% @9rL) and cu (50mL). The

orgahif de?w@é@é’b@ragedzan@f%@r’c@\bbméﬁh lsbit dafademnttertindd material only and was

dlscg%%gm%_g%wao%ljayg t\?"]asl neut{a‘,]lg:?io\nﬁtﬂ %{)Ece?t 6%5('%' di the [{reri,glltlng precipitate
collegied by fitatipn anslavasiied wita EtOd\C dxdireehy gis ﬁ?rypogﬁqjasr?@acﬁf Itmoaé (1.59, 94%)
whicHiwa$ folidcBb b&Pocenne dnd s uden with ndfinikr pdrifidatidn. di oxane/

et h Wﬁéqeibg&obfﬁdﬂn nﬂ% §Pl. G 187,201 64 ﬁ?ﬁﬂ)t is 08 syt UT e

was Cco 0 ro0o terrperature and the sol vent
evaporated i n vacuo. The reS| due was purlfl ed by

O 20% et hyl acet at e: pent arpm The t|t| e conpound was
obt ai ned as a yell ow soli d (4 1 25. 4nmmol , 469 .

EtO\ﬂ/|\

The product from Preparation 4 was suspended in a mixture of EtOH (10mL) and Na,COj; in a
steel pressure vessel. Pd(dppf);Cl..DCM (30mg, 0.04mmol) was added, and the mixture heated at
110°C under 120psi (827kPa) pressure of carbon monoxide for 20h. After this time, the mixture was
allowed to cool to rt and then evaporated under reduced pressure. The resulting residue was
chromatographed on silica gel using 2%, then 5% MeOH in DCM as the eluent to give the title product
as an off-white solid (74mg, 33%).
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1H- NMR (CDCI 3, 400MHz): 5 1.37 (t, 3H), 4.27 (q, 2H),
4.64 (bs, 2H), 8.00 (s, 1 H. LRMs mz (ESI) 187

wQ biaf1 #7616 Preparation 7: 5- Ami no-1 -benzyl -1 PCT/IB2006/001181
H i m dazol e-4-carbonitrileSNCN TN H2N 20
Benzyl am ne (2.86nl, 26.3mmvl) was added dropwi se to a

Sip! Nl %ID%O%MHZ (1@?54 r@mltli)07 éls 233 (m, 5H? 6.76 (br. s, 2H), 4.95 (s, 2H),

di c ormate (4 . and anlllne

4-23ﬂ3?8¥°o€*ﬁ)| b?%/&g m@@'?rg) in et hanol (80n1 ), stl rring at

1OC and t he reactlon m xture stirred at room

L QL Bl DL k81K §n vﬂ“ n{n?rgxa 4 Enéé:nu;e was

stirring at 10C and the resul tant suspension stirred

at roomtenperature for 18 hours: The solid was

collected by filtrati oNCxasHedClith water and dried

in 25 vacuo. The titl q\l ound was obtai ned as an

off white solid (3.6g, 2nol , 73% . " H NVR ( DVBO,

400MHz): S 5.06 (s, 2H), 627 (s, 2H), 7.18 (d, 2H),

7.28 (m 2H), 7.34 (m 2H). LRVMS niz ESI)%lé ',_14

Dianfiogepririie 0@ 55-5mmal #115-tieithylorpfprmete {9 gai8]-5mmol) were comuined in 1,4-
dioxdte! (OBrAlp&R) KeatbdCmBradidtilatiod €ondB6hs\WOHI2EEN6 /ol 1,4610ane/ ethanol had been

colle C%/ 1Jh§ ?eagt%nqggtargévas ?golég to ll?lfom t%&!}yﬂure MNnd eNowvent evaporated in vacuo.

nMoSuccl nim

The Eﬁ?ldti? WAPYiEeq By eolumfs ATy °<9haP6\f Ougr g ﬂar%w’%“t‘”séﬁqgg’r”{ vt acetate:
penthr®l Thazité eondbocrar vizeobthined a8 a(Y8lIBOlid (3838d. 2hAmINYl, 46%)-
- NR/ﬁ(E:BB%%&\%H afh 4R08M) 480G, 5H) 164085 bHPB.ODSXTHIN ERMS m/z (ESI) 187
tirre roomterrperaturefor 10 m nutes. The
[MN&Jp| vent was evaporated in vacuo and the residue
extracted froma saturated aqueous sol ution of sodium
Pre| n (;‘iir oge Carcup- ?«1‘!—|m azol P aq'bcg"l’t[l)i l e?ggt ZLS (300 ),
evaporated in vacuo. The cr ude material was purified
by col um chr omat ogr aphy over silica gel eluting with
2- 3% di chl or omet hane: net han{@The materi al was
recrystalised fromethyl ace , then triturated with
di ethyl ether to yield the 7tI e conmpound as a pink
10 solid (2.7g, 9.7muol, \% "H NVMR (DVSO, 400MHz):
5 5.10 (s, 2H), 6.71 (s, HBN), 7.09 (m 2H), 7.28 (m 1
H, 7.36 (m 2H). LRMS niz (ESI) 277 [MH +
Preparation 9:
Ben%Tamz ¥ gefti, DEQERnalr (s | RIRLIRFREAYS ) a Jbtufar b efylafE)meamino-1,2-
dicyan%virl;yllzl]izmidoformate (4.1g, 25.0mmol) and aniline hydrochloride (50mg) in ethanol {80ml), stirring
at 10°C and the reaction mixture stirred at room temperature for 18 hours. The reaction mixture was
added dropwise to 1M sodium hydroxide (50ml), stirring at 10°C and the resultant suspension stirred at

room temperature for 18 hours. The solid was collected by filtration, washed with water and dried in

vacuo. The title compound was obtained as an off white solid (3.6g, 18.2mmol, 73%).
'H-NMR (DMSO, 400MHz): § 5.06 (s, 2H), 6.27 (s, 2H), 7.18 (d, 2H), 7.28 (m, 2H), 7.34 (m, 2H). LRMS
m/z (ESI) 221 [MNal*

Preparation 8: 5-Amino-1-benzyl-2-bromo-1H-imidazole-4-carbonitrile
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NYBr C, LNNC C / Trichloroacetonitrile (18.36mn,
183. 2mmol ) was added to a suspension of 5-am no-1

WO b@eayle7®- br ono- 1H i m dazol e-4-carbonitril e ¥&RIERG)6/001181
152. 7mmol ) and cesi um car bothate (99.5g, 305.5mmol) in
toluene 20 (500m ) and the reaction m xture stirred
at roomtenperature for 48 hoyrs. The m xture was
poured into water (1000m) xtract ed into ethyl
acetate (1x400m , 3x300m), ed over magnesi um
sul phate, filtered and IH mted in vacuo. The
resi due was suspended |r'1\mr/;§{- anol (250m ) and stirred
at room tenperature forH8 hours. The resultant solid
was collected by filtration and washed w t h net hanol
to yield the title conpound as an off white solid

N- br&%uc@ﬂnm;ée%@ Sgdm@bmma)'iﬁﬁs ad@ pbitloM4R 16 DMEE:NsHO ON-ino-G-benzyl-1H-
lmldafﬁg? c rﬁ%zl I\(ﬁ_ﬁg_p ?% n(rr% é 't_gtraw%?fgﬂan( (I%rﬁl) ar?cH)na réaa%ﬁ n‘]ﬁt@re stirred at

roomQerBisrpA e 106 %Dwewbez@(vﬁfﬁtl%?éﬁﬁeﬁf?%t’}ﬁﬁo 29hG dfsiche BUARPd o @
saturBi©d Bhueblis 0iuBorof 8dmOhyrogeNodrR1GatE) (SD) 8 @hyl abete® (300ml), dried over
mag 2%196 FDZ%%OﬂItE%/ ah%%g%a/aggﬁﬂ'%'cuo EneSQGHeUBRE RaXipGRied by column

t
chrorgq}ggﬁ ¥ QYR étpcagg%(_ﬁrq.ﬁlg}q wih 1 g-3F ﬁDCP o% orolmoe%ane metl("?anol The material was
recrybttiisb @ hbro retwedctgile) th&HrijpitatddnwiB-diatfivhethqr 10 ylS'Q thepiBle GaTRAUNd as a pink
sol:d'éﬁd@?r‘ﬂﬁ\ p‘L? 394)200n) and the reaction mxture heated

oSG r U SR TR T 88 AR A o L

m/z (€8@por MY i n vacuo and the residue extracted into
ethyl acetate (450mL), dried over magnesi um sul phate,
fi I tered and evaporat ed in vacua. The t|t| e conpound
alB g 8 2 fch ! Somng | 100% .
'H-NI\/R (DI\/BO 4OOI\/Hz) 83. 23 (s 9H) 4.12 (s, 3H),

5.72 (brs, 2H), 7.20 (m 3H), 7.29 (m 2H. LRVS nmz

(ESI) 360 [MH+ 10 Preparlli on Jg: Methyl

6- am no- 9- benzvl - 8- ox0-8 N~ \

9-di hvdr o- 7H puri ne- 2- c & Ne HNH2 NCO NN N
A H3C O 15 9-Benzyl - 8- 0 -(trimethoxym et hyl)
-9 H-purin-6-amine (9. 2gq, nmol ) was suspended in

6N hydrochloric acid (150ml) and the reaction m xture
stirred at roomtenperature for 60 hours. The m xture

Tnc?iﬁq’?oea&g nltfl ?lesl 3%%?' ecént}ndp% m?a%%d?e@@?%% @r%%n Bﬁg\fﬁl@éﬂ\?rﬁﬂb -bromo-1H-
imidazole-4-carbonitrile (42.3g, 152.7mmol) and cesium carbonate (99.5g, 305 mmol) in toluene
(500ml) and the reaction mixture stirred at room temperature for 48 hours. The mixture was poured into
water (1000ml) and extracted into ethyl acetate (1x400ml, 3x300mi), dried over magnesium sulphate,
fitered and evaporated in vacuo. The residue was suspended in methanol (250ml) and stirred at room
temperature for 18 hours. The resultant solid was collected by filtration and washed with methanol to
yield the title compound as an off white solid (54.6g, 129.7mmol, 85%).

'H-NMR (DMSO, 400MHz): 5 5.36 (s, 2H), 7.24 (m, 5H), 7.91 (brs, 2H). LRMS m/z (ESI) 422 [MH]

Preparation 10: 9-Benzyl-8-
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water. The title conpound was obtained as a pink solid

(7.66g, 25.6nmmol, 100%. 'H NMR (DMSO, 400MHz): 5 3.77
W@ 20068H670 4. 92 (s, 2H), 6.70 (brs, 2H), 7.22 (PeT/Bi3P)6/001181

7.26 (m 2H). 20 LRVS nfz6(ESI) 300 [ MH + Preparation

12: 6- Ami no- 9- benzvl - 8- oxo- 8

9 di hvdro 7H purine-2-carboxylic acid HN H 2 NCO Nl

Sodl%m H@H‘O’f'?)e (g 9§%|165 4 rﬁagwgsrgup%éj [Igo?txonmse {064£{Pépen%i%§ wwnzy\@sbromo 2-

(trlcrﬁrcamﬂthybngg.pbmﬁyhln@.(@)@g go- @nmol) in methanol (200ml) and the reaction mixture
heatéH ergﬂuQT&Hsmd)[xﬂsnﬁ"rezm@t&febﬂb)éydoab@ in(ide BrioqueAdhe® matDMptet (100mI). The

metqggoggy‘a{s & cean ), g élﬂﬁ Jeﬁ&\fét éfsﬁgctég ?ﬁ{o%fﬁll §$e’tsfté' eBom@tdried over

erature e sol ution 4 o

magpgs|ugi SuipBelo et wawa%vwa%m Bieicempind Wan qoippes @ 2 red o
(0.9d; eBsththé@noopy.eci pitate col lected by filtration and
1 M t SP4 a2 GQL r eB20Mrt, fBH), 7.29 (m, 2H).
" Nl(ﬁf{[})%o 4@@'% e%sh(g:@p’hgné g;r ?’@3 5| nqvacﬁg tocwtyl el <)3I the(
LRMtSm/*@Saéﬁ%Wled (7.3g, 25.6mmol, 100%. 'H NVR ( DVBO,

400MHz): 6 4.93 (s 2|—|) 7.23 (m 5H), 10.78 (s, 1 H.

> (E 2 :

9 d| hvdro 7H— pur i ne 2-car boxyl I C aC| d WO 2006/ 117670
PCT/ 1 B2006/ 001181 62 N - N HON ~ON O Ow
The title conpound was p alﬁfqol n an identical
fashion to the product ofNPr\ on 12, but using 2-
met hoxyet hyl am ne in plg amne. 1 H NWR
(d6-DMSO) 6 12.76 (bH.§, H), 10.41 (br s, 1 H, 6.64
(br s, 2H), 3.94 (t, 2H), 3.65 (t, 2H), 3.23 5 (s,
3H); HRMS for CI9H12N504 cal cul at ed 254. 0884, found
9- Ben%syf'? %%%%Ty%rﬂe%iﬁ)@% gQH Budiea ARl 3.5y é%fsrr?fr%ﬁ WRTRRYEHAS in BN

ar naceut i cal
hydregjofig actc!;@ﬁ%)t g theé?ﬁytl(ﬁld]’lly%rswf?g a @o%ﬁrﬂﬁ %L%%hours The mixture
was heg@|xeo wittd@.880vdninpnlasind thrpesstantpredbitole caIIeEIB@bY—mIr,atmn and washed with

wate? q‘ﬂ% |t%%mpél@g§l§§%teﬁﬁ%d adf pHL@EﬁH {78 g, 28 leRiol, 1 61 /A/)'hl ch the

R BB drgearii €, 6 U9 LB o BB s 722 sl 20

LRNBnﬁ/E§ES®I3De[MH]h Huh- 7 human hepat oma cel | I|ne 7
(parental cells used to generate HCV replicon cell
lines) luc : luciferase

Preparation 12: 6-Amino-9-benzyl-8-oxo-8.9-dihydro-7H-purine-2-carboxylic acid

Hszéyo
N\N\ N @

HO
0

9N Sodium hydroxide (64ml, 128mmol) was added to a solution of methyl 6-amino-9-benzyl-8-0x0-8,9-
dihydro-7H-purine-2-carboxylate (7.66g, 25.6mmol) in methanol (100ml) and the reaction mixture stirred
at room temperature for 2 hours. The solution was acidified to pH 2 with 2N hydrochloric acid and the
resultant precipitate collected by filtration and washed with water. The solid was azeotroped with toluene
and ether then dried in vacuo to yield the title compound (7.3g, 25.6mmoal, 100%).

'H-NMR (DMSO, 400MHz): § 4.93 (s, 2H), 7.23 (m, 5H), 10.78 (s, 1H). LRMS m/z (ESI) 286 [MHT*

Preparation 13: 6-Amino-9-(2-methoxyethyl)-8-ox0-8,9-dihydro-7H-purine-2-carboxylic acid
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35

15 ubi : ubiquitin neo: neomycin ET: glutamc acid,
threonine (cell culture adaptive nutations in the
w0 epbitcsm used in the assay) RPM-FCS: Roswel PCPEB2R06/001181
Menorial Institute (cell c@ture nediumfor PBL) -
Foetal Calf Serum PBL: peripheral blood |ynphocytes
20 PBL contain as a subpopulgtion plasmacytoid
dendritic cells which are t thatural interferon
produci ng cells during H@Q[H\njec)FiOon and as such are an
excel l ent nodel in which¥XoNprofile interferon
i nducers. As an extrenly %ensidive antiviral bi oassay,
supernatant taken from PBL is @sayed for antiviral
tivity,i i bivi te-28 but using 2-
Tho % choun e bfrkdl oh RELEREIEXR, RO o °
methewRipyaRiae BPIE? EdeizyaPBe: t hat results in a 50%
1H NVBT6-DIVSD) B12.HOWr s, ), i1e.ah (br evield),S.adribrtsy ais 884 (toaH).3-65 (1, 2H), 3.23
ef j t jggm to a HCV
(s 3'?’e%h'9§goﬁ%§%n a?ﬂigar%%faéeglglb4'ls$gﬁ’éwnﬁl2tgﬁ§dﬁg'h HCV replicon
containing cells are fully responsive to PBL
Biol&xfidatltidta oned medi um t hey do not respond directly to

'll(' %F@/Wthe%gﬂ&uﬁ&{'ofﬁ&@h%% gtgﬁtiéiﬂMaHMe@iB&ily |a6&eﬂ§ablm§d53, solvates
e re c uh- 5- 891luc- ; 5 < ;
and RaympiPTF o RS TNBGESRT Py B 3%’1‘?”8 b AR e dosssay o
detailed belbw@ rimwkichr thaolowing ablyevigiiets PRIPALUeRS: i nt o HCV sequences
EMO¥NEhcEhraRyodaRitidlsned in the human 30 hepatoma cel |
ine Huh-7. The firefly luciferase reporter is

'REée!Fﬁﬁr%aéé{)é’am%rgalgﬁfyﬁg%f erase- ubi qui ti n-neo in i
HubVDIPHOER aRePBR 8n? {SRGHEpRelR Bpsio dRTecr 16V taplisgy atl o
luc : heilkaspr ot eases to rel ease luciferase. The replicon
ubi.%ig&incont ains an internal EMCV | RES, which drives

‘transl ati on of HCV NS3-5B pol yprotein, which harbour
neo:@gMCEul t ure adapted nmutations to permt high cloning
ET: @dithrhic hed) thyeonTfia éoell cuttiire @daptiee rowitions in fggerteasysedsin HiRFstay)
RPMRECE HoSkdil BAn @RAkILINs@RR! (cdil QuiuRamddrivebr FEL) HS¥taRDIAF Serum

st cell. Firefly luciferase 35

presi\g?nai | thg 3/9
PBLARFRNGI 909V EP¥EPed using a Bright-G olM Luciferase
ABBlagor®ys gem snaﬁmpfjla’@pLmq@@ab\syolqaﬂg\qgt@:aqellq-wﬁiclg A9 ip’e natural gmerferon
prodl@nPfelld Bsing @A NMPEEaridSastusis alevadextdlled OSHEViA WhicBVBEofile interferon
indu%elrsf. Iﬁg ?rL %f(grgrgw Hg?rﬁ]sqtie% %]n%ghagtgi%atsga}?fuﬁér}{%%nﬁ éaﬁﬁﬁogsp%%%ss@?ed for antiviral
activmeg\uthg él@Viprﬁplip%gyafggaﬁr_\tivﬁﬁ ECes \{a,ggtf aresdefiraﬂdoassth? F%qcentraﬁon of a test
compluntl bppliet 1B @BL st eéults DrgrdeHTeduction ol B0Yo D@D ldvsls pn psfeedf a defined
amo t OGKS medill 14 HEY koo 8brt&sind 21 WNE. RHIEINHGBERiicon containing
e N B b § o
agorBVESOch as Rdsauamd ayd Imgwinolus 0. 1 % and that of the test
C GPIEHJHW eeplicon J(lej@é{lséglgc-ﬂﬂi%ol@@%@h@@ ;ﬂ1: h itro @ dsiet ngy. replication in
. are preparea .see .
g et S i Ko et i Y el B s Sl BB g ne uman
nepdea sxdline Dot TheBPROMREE e TRToR G prsTRacd H PR Pgguitin-neomyein
phoshftbtranSterhstciblorNeqeiiriGMol i& pleaveo by st preteasestogeleate duciidrask(The replicon
alsollcivs\)ﬁtlagé %ﬁgé?m;; h‘:q\ﬁ(,e\/ fHE%, ;,\AME:H k&g&esqraggé F)@th -HOQ‘f i&4-58 %éll]brotein, which

.
umis transferred fromthe PBL_ ass | at e
harbpgy aeh @Jltpwd?[é?q m@@;}qns‘ﬂod}p@gt 'HEWCP‘OPHQ ﬁiagfr@&LTh]e iurc?%asoe o.LIEputSna? been
shovlirtifot eediredtfhpropBhienat anbe lavelsof diCVekiedpiessst i, the hodt cells Figefly luciferase
acti\ﬁd&%gﬁctg%%g\é%riﬁﬁ%lém LefeMe R0 sydtéi Mandkdctiirbd Byetomdga.
T

respectirvely according.tq the abov o :

] . f trat f

gived 10 P by ST O S Sl T T B BN g ©
usuIP0HI AP 6D oPTTHer BIOOWI0D IHegstartirgoncentration required in the assay. An initial
3 fold serial dilution series of compounds in 100% DMSO is prepared from stocks. The dilution series is



CLAIM5 1. A conpound of formula (I): NH2Z R 1 NI W

R2 NNRsa OR/Y 5 3 a tautoner thereof or a
w@b@sirerseut i cal |y acceptable salt, sol vate or pol/1B0ogi01181

of said conpound or tautos®r, wherein: RlL and R2 are

each i ndependently H Cl.6 al kyl; C3.7 cycl oal kyl ;

then g’lh dﬁut%ﬂ:y {0034iPwit JOHFI@@ ReYn 1 Fts. T%e €l doncériiretion ak bMBO&’)the assay is

t | oal kyl
thus gﬂl %Sapg %/haf[ (gg] 6‘?? 4N ungll K/fDOB] TR 1%&@%1\’?30 5;1?5)% SaNde! oal Ky
heBleare oyephres! seadedRat el /w@l/govlamé@ HetRsRyioL B Prepirech carppgund containing

assal blafe® @8 e bidNbbtdmel TC Bratib)eyid REakeoded, form a
C%ﬁéﬂﬁﬁ{ﬁ r%qj%})%rc?lllsnaré Q%e%ﬁt?Ft io“‘ﬁ& S}.ﬁ ﬁ@éegfu@llr%m)ated for 24h. After

et erocyc
24h tim @f@rppaqupys gw@grpq {ﬁné@e 6’9L fsslab plates fofhg HB%; '%)lr] FE)Eates and incubated
for as@hectsed from oxo, hal ogen, CF3, CN, R4, OR4 NR4R5i
%ﬁ%omg%g\géof e§£r|9)|é§342 43%%5‘ NRQ\BEEC CH\BQ%O@KA%HNR‘#W&Q nM and

al k
17 i resep &P espeicist ‘%\‘;H%?bé’i"%a & B & %598?‘ S%Wk%ﬁl?" hfion at 04t

phenyl , naphthyl and heterocycle are optlonally
substi t ut ed by 1 to 3 atons or groups selected from
oxo, halogen, CF3, ON, R4, OR4, NR4AR5, COR4, CO2Rdi
S(O nR4, S(O NNR4R5, CONRARS and NR4ACOR5; R4 and R5
are each independently H, Cl.6 alkyl; C3.7 cycl oal kyl ;
C2.6 alkenyl; or C2.5 al kynyl; or R4 and R5, when
bound to the sanme nitrogen atom form a heterocycle;
wherein said al kyl, cycloal kyl and heterocycle are
optionally substituted by 1 to 3 atons or groups
sel ected from phenyl, OR6, NR6R7, 20 S(O nRe6,
S(O) nNR6R7 and NR6COR7; R6 and R7 are independently H,
Cl.6 alkyl; or Cl.6 alkyl substituted by C3.7
cycloal kyl; or R6 and R7, when bound to the sane
nitrogen atom forma heterocycle; R8 is H Cl1 6
al kyl; C3.7 cycloal kyl; phenyl; naphthyl; or

.~ heterocycle; wherein said al kyl, cycloal kyl, phenyl,
napht hyl and heterocycle are optionally substituted by
1 to 3 atonms or groups selected fromoxo, 25 hal ogen,
CF3, ON, phenyl, R4, OR4, NR4AR5, COR4, CO2R4, S(O nR4,
S(O NnNR4AR5, CONR4AR5 and NR4COR5; R9 is R10, COR10,
CO2R10, or CONR1OR11l, and Rga is absent; or Rga is
R10, COR10, CO2R10, or CONR1OR11l, and RO is absent;
Rio and R11 are each independently H Cl.6 al kyl; C3.7
cycl oal kyl; C1-6 al kyl substituted by 1 to 3 C3. 30 7
cycl oal kyl (s), a phenyl, a naphthyl or a heterocycle;
C3.7 cycloal kyl substituted by Cl.6 al kyl; phenyl;
napht hyl ; or heterocycle; or Rlo and R11, taken
together with the nitrogen atomto which they are
bonded, form a heterocycle; wherein in each instance
said al kyl, cycloal kyl, phenyl, naphthyl and
het erocycle are optionally substituted by 1 to 3
atons or groups selected from oxo, hal ogen, CF3i ON,
R12i OR12, NR12R13, COR12, CQO02R12, S(O) pR12,
S(O) pNR12R13i CONR12R13 and NRI 2COR13; 35 R12 and R13
are independently H, Cl1.6 alkyl; or Cl.6 alkyl
substituted by C3.7 cycloal kyl; or R12 and
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R13, when bound to the sanme nitrogen atom forma
het erocycl e; WO 2006/ 117670 PCT/|B2006/ 001181 65 Y

wo gooa/1dierect bond or a Cl.4 al kyl ene; ni sO, 1or BCT/IR2086/001181
0, 1 or 2; with the proviseé4that when Y is nethyl ene
and R3 is phenyl, then Rl and R2 are not
si mul taneously 5 nethyl. oZams conpound according to
claim1l wherein RL is Cl1 2 alkyl substituted by 1 to 2
C3.5 cycloal kyl (s); dalkyl substituted by phenyl;
SO02R8; or heterocycle; wherein in each instance said

1, al KXJ)mpoﬁB(&éf%m/tl) phenyl, and heterocycle are
optionally substituted by to 3 atons or groups

sel ected from oxo, hal ogen,? oCF3, ON, R4, OR4,
NRARS, COR4, CO2R4, S(O RAR5 and NR4C(P5 3. A

conmpound accordingfio ¢ V\)Ig‘ef i n nis Cl1_2 alkyl
substituted by 1tqi| cl I(nge) wher ei'n

said al kyl and cI 0 yI Nare P{ptl orFael |y substituted
by 1 to 3 atons or grlbups sel ecved from oxo, hal ogen,
CF3, ON, R4, OR4, NR4ARS, CCR4:;/COZR4 S(O) nR4, CONR4ARS
and NRACOR5. 15 4. A corrpound according to claim3

a tauidmer thbreofR a plean@ice@icallylagtepiablp 3% salMatecpr pglymorphupf saighgompound or

tautomépl\,\m@flg,hyl (s) 5. A conpound according to claim?2

W% glﬁ% gre4 e@gl’bl %Fpﬁ'bcjelﬁ% H; %u baﬁla)&tCUt §glo£ﬂ¥]yl %?eQIWI S%F%mutgd bfA t0 3 Cs7
cyclqexlkw(shpcnbeml adertry] P fteéﬁf@b’%‘? (e 2CYRIRRlA pypsiiRdted BY Crs ey 5(0) e or

heteREcRl BCHLAR BPtdkeNBbéiiersithstd hitidged alyn t which3heyadrerpendsd, form a
p ect I ORbte
eGSR L LSRORD S o s
OPt'OBa”yAU*LSBWi?éGM‘Oa%%‘B'F‘%IP’anOLtPB AR n’woaj P, T Bp @1 MR
COFREI®RRNEYNIRE. 9(8).faRe COMR Rsra0dNByIARe] i di ne,  pi peri di ne, ,

ph{)ﬁr zi W@ C Jy@lgé?lly\ DRenyk: %Eﬁhﬂ\}h{@l‘ ﬂéié,(l{)@/ﬂle, whereln said alkyl, cycloalkyl,

s eeB g o i AR D1 4 LY e oo
halo@, GF s, BN, FoPROLINELRa COBY.AT GG, s@)ﬁhﬁ(fawé%@dﬁ%%%aanwmo%
V\ﬁﬁér%l H] affZedc® inbpefdenfiylH; 4. aliky C.ORYdIcaRaI Cy; alkenysdr iCh-ublieayl; or Ry
and g 9\%’88 & ne ?an@r%lrmgn g‘t%%g{o&rlw Qgﬁtgl%cﬂféyglpé}gﬁ @aq(lj ngyl cycloalky! and
hetewewpoam @pligoally rsabstitgted By dl 19 hFans AhPur FoReed §°fm pharyl, ORe: NRe,
S(ommmndem@ammom@ﬂ 0 any pr ecedi ng cl ai mwherein R3
! ﬁ % R4aFé u@éken‘aénﬂgpfaye a?ll%ll bﬂyl%@dsﬁtuteébiﬂ&i @6hikyl; or Rs and Ry,

are y at ons or

whe@\awaﬁ@ (GRS A, mahﬁtsms\@lsn ON R4, OR4,
NRARS; CQGRY/|; CONRdalkyB(p@yriyl; Rephth$( &) wmmmae WOERIRGRS aligcycioalkyl,

pher@Rﬁ%ffl néﬂetmaglg QR/ o]p%@?&uﬁ’mdd%?(?@cﬁé 804 8rlgroupb sdéktedArom oxo,
oy o By a5 L d Oyl Bl MSLoUD D 41 BB Lo, e
NR,CORs; 5

Ry is Ryg, COR1g, CO5R0, or CONR1oR11, and Ry, is absent; or

Ry is Rio, CORy, CO2R40, or CONR1oR11, and Rg is absent;

R¢o and Ry4 are each independently H; Cy.s alkyl; Ca.» cycloalkyl; Cq.¢ alkyl substituted by 1 to 3 Cs.
7 cycloalkyl(s), a phenyl, a naphthyl or a heterocycle; Gay cycloalkyl substituted by Cy.5 alkyl; phenyl;
ﬁaphthyl; or heterocycle; or Ry and Ry, taken together with the nitrogen atom to which they are bonded,
form a heterocycle; wherein in each instance said alkyl, cycloalkyl, phenyl, naphthyl and heterocycle are
optionally substituted by 1 to 3 atoms or groups selected from oxo, halogen, CF3z CN, Ry, ORya,
NR12R3, COR42, CO2R12, S(O)pR1z, S(O)pNR12R13, CONR12R13 and NR12CORys;

Ri2 and Ry; are independently H; Cy.s alkyl; or Cy. alkyl substituted by Ca7 cycloalkyl; or Ry2 and
R, when bound to the same nitrogen atom, form a heterocycle;
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groups selected from oxo, halogen, CF3, CN, R4, OR4,

NRARS5, COR4, CO2R4, S(O nR4, S(O nNR4AR5, CONR4AR5 and
WOBRWEOR4G70 5 14. A conpound accordi ng to cl ai mBGI/IB2006/001181

wherein R3 is phenyl. 15. ASconpound according to

claim12 wherein R3 is Cl1.3 alkyl optionally

s¥ixstdireetberd doy CORMkyle. A conmpound according to any

p;’,g(beplb,%‘; claimwherein R4 is H Cl.4 alkyl; C3.6

cIoaIk l; or C2.4 10 al kynyl; wherein sai d al kyl

a & %Yy ¥%al kyl are optionally subst i t ut ed by 1 to 3

awitmtke prpviggrteal psensiek ersthuidne dnd GarisORSY!, NEE Ri7andS @jerfrisimultaneously
methg( O NNR6R7 and NR6COR7. 17. A conpound according to

claim16 wherein R4 is H Cl.4 al kyI C8_6 cycl oal kyl ;

or C2.4 al kynyl; wherein said alk tion )
2. suBSPPUNGacRiing ta ¢RI 1 4heiRie Fofs Qe a%ﬁéutg%w%ep\éamr% Grovoloalyie);
CqalkgRBubstlfited By piengp8PMgNal Heeoydh; myertio it badhrmsiahcevsaid elkyl, cycloalkyl,

r@f} aﬁdshegéé&%greépt@hﬁly "SlJbStltg‘fgd by ﬁ%mw @GS YeEB@rdrPoxo, halogen,

A d
cro e B G, G b, PR RS S TTor
Cl.4 alkyl. 21. A conpound according to any one of

3. Cl ﬁ' c%p&un&l Qcc&ém@’&?d’la@h 7 \Aﬁé'reﬂrﬂﬂ lsRﬁ,g al) 8lbshokady § @ 2 O cycloalkyl(s);

wheﬁbntsglld 8@ @pgcxcg)alg/ggﬁe (%téﬂng])y sg tu ed % ¥?o %OMQSJ g%l.@ §§éc%d from oxo,

halogan, grotl:s@Rebifde GG arRPRe ﬁgﬂ)qm@@“mﬁmwm%?@) n R6
S(O)nNR6R7 and NR5COR7. 25 22. A compound according to
an o) : n

4 A SBRREE R MR m R R iR 1 05 Gusptoaton
corrpound according to any precedi ng claimwherein R3

5. i S AGdmpouad kocbrding®. caint g ehevaih k8 lis C1alky! plbstityted by B@nyhvher ei n
sai d al kyl, cycloalkyl and phenyl are optionally
substi t ut ed ,y ? ,QUDS selected from

6. ox 8 CORBIUBYRIFOAPEY ClaiRe W bﬂ%‘ RI‘ s ) OR4, NR4R5, COR4,
CO2R4, S(OnR4, S(O),, NRARS, CONR4R5 and NR4COR5. 24.

7. A Q%@bﬂha a@&ﬁdﬂfgdﬂo%lrﬁ 2 WHeRIMR 28 naketRidNoptibidlly Substiutdd by 1 to 3

| k I
atomgI ?{yqrbupé seféctaa%/ ?roTaoxgﬂadlorgﬁrén(g%] eg))ﬂéﬂéw?ﬁ ?\,F{] %Fﬁ bggm, S(O)R4,

‘CO%WQNBt%qsby 1 to 3 atoms or groups sel ect ed from

haI ogen, phenyl, or R4. 25. A conpound according to

8. {%@%@g / gcguiéi al, "%gﬁ mg'%'%s%m(éaﬁ) he\’éﬁ%c%?@@/ s'le{’eZt‘éZ Qom guroldine,

plpeNiqu pineyagive, rporpholme tetrahydropyran, tetrahydrofuran dlo&ane,) pyrldme pyrlmldme
pyrazine, pyrazole, imidazole, isoxazole and thiazole.

9, A compound éccording to any preceding claim wherein Ry is H, or Cy.; alkyl optionally
substituted by OR,. v

10. A compound according to any preceding claim wherein Ry is H or Cy_4 alkyl.

11. A compound according to claim 10 wherein Ry is H.

12. A compound according to any preceding claim wherein Rs is Cy.4 alkyl or phenyl; wherein said

alkyl and phenyl are optionally substituted by 1 to 3 atoms or groups selected from oxo, halogen, CFs,
CN, R4, OR4, NR4Rs, COR4, CO2Ry, S(O)sR4, S(O),NR4Rs, CONR,R; and NR4COR;.
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or a pharmaceutically acceptable salt, solvate or

pol ynor ph thereof, wherein: Rl, R2, R3, RO and Y are
wa@soodaiiomed in any preceding claim 5 26. A cop@DIB2A06/001181

according to any of clainsé6d to 24 of fornula (IB)

NH2 RL NM \> -ORsa (115) R NNN2\ O/Y R or a

13, phg %ﬁo%H%c%aJd#\%to%%ﬁ# %@i@r&n Rak Bhenﬁ th\bﬁ&l@ sQ¥stidRh BP o bitoms or
groupwe&ev;:edﬁwéb@ea PRl ger-&fffin C'ioR4z?R4 A\'%B 5§9€@S§<§?gv Wwra,

conpound according to any one of claims 1 to 24 or 26
wherein is H 29. co cording to any one
14 of ACPEP %i"ci’@'“%ﬁ%{‘é?@%’ '?% ‘ﬁ 6 al kyl; C1.3
al kyl 15 substituted by a phenyl; phenyl; or
15. Nel@bRABI R Socortig tolidim h NwiRAGHIR @staadﬂ@ﬁ)pscmamy sabstiyted by OR,.
phenyl and heterocycle are optionally substituted by
1 to 3 atonms or groups selected from oxo, halo .
16. CF3,compund pepprdingfR1any prepadiaeim '2“4@6‘2%@"‘@%@%?#332‘9" or G
alkyr§yf; @h@r’éﬁibaﬂb[ﬁyl am&ranﬂlow 2BaR1ad by30to Patcosiparmgs selected

R10 is Cl.4 al kyl; C
fromqﬁ%%ﬁ Q%%@j"nﬂ%‘gg%%?ﬁ 20 phenyl; or

heterocycle wherein in each instance said al kyl ,

17. phamphpamd abetdigoc gleime 1@awieereip Ri @ri'almyalkﬁl@astqvmﬂ"@b Oz alkynyl;

wherkint s%d%lk?tlsodkﬁongry HbRHRR b§ EhLELeHs drigRipschctelRkemamg and

conmpound according to any one of clains 1

to 26 or 29 to 30 wherein R11 is H or Cl-4 alkyl. 25

18. 32 A qanpownsicasvetingde o 1 gherein fnip Hori&refl aims 1 to 26
wherein R10 and R11, taken together with the nitrogen
at f eterocycl e;

19'whgf8m mggf%DMEpg%%@ﬁg @RQQFE*P*gﬁafﬁyh substituted by
1 to 3 atons or groups selected from oxo, hal ogen,

20. CF3, cofabbunRadzord@RIc2any bkt iRy 3lainCaIRidd Rs i OIRREZ,alkg( O) pR12,
S(O) pNR12R13, CONR12R13 and NR12C(P13 30 33. A

conmpound accordi ng to any one of 6
21, o PR PP R8N0 ahaoRLY P ble 5 ShATae e o) JfepBgund to e
sam&hitrdgenl Kgrh,. fohCa RGEEEYLIRT78TOeIPESTY h@00sle (D eaignally @Bbsswed Ry 1103
aton%%gﬁahme@&sdam ,nﬂmn VRN, eesH: NEORNRIA aNdRREOR,.Y i S

al kyl ene A conpound according to cla|n134

wherein Y is nethylene 5 36. A conpound accordi ng
22. c| & eempoungliaiesrringgo gey rreqedifd Flaignwherrd Br ¥dpPhc aﬁéw%?%nﬁaﬂ'y selected
fromQH and Ci.4 alkyl.

6- Am no- 9- benzyl-8-oxo 8, 9- dihydro 7H- puri ne- 2- car boxy

lic acid cycl opropyl nethyl-amd _ ] . _
23. 6- ArAoRBouYd BEsRENY 1By PER @fz‘ﬁ'%w?rﬁin Pl St 345 Cpz YgPiok " Phenyh
wheleinCsaRICAIKY1, Gyttoaiey] hwymmal@ epgioniathesubstButgkhtey 1 to 3 atoms or groups selected
from &8; r%ﬂ Q&Qﬁ:' N} phenyl R4 o NR.Rs, COR4, CO2R4, S(O)aRs S(O)NR4Rs, CONR,Rs

-car o enz |h dro- urlne-8-one
and NR,C y y P

~ CONmiy; b 8RgEOR] ai s 1 to 25 wherein R9 |s H 28. A

24, A compound according to claim 23 wherein, Rg is Cy.4 alkyl; Css cycloalkyl; or phenyl; wherein
said alkyl, cycloalkyl, and phenyl are optionally substituted by 1 to 3 atoms or groups selected from
halogen, phenyl, or R,.

25. A compound according to any preceding claim of formula (1A)
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6- Am no- 9- benzyl - 8- oxo- 8, 9- di hydr o- 7H puri ne- 2- car boxy
WO p@oeacicd met hyl am de; PCT/IB2006/001181

6- Ami no- 9- benzyl - 8- oxo- 8, 96d@di hydr o- 7H puri ne- 2- car boxy

lic acid ethyl am de;

6- am no- 9- ( 2- met hoxyet hyl) - ﬁlz.llzoxo 8, 9 di hydr o- 7H puri ne

-2-carboxylic acid benzyl am
- car bonyl ) -7,
0 (1A)

i no- 9-benzyl - 2-(th i gnor
9- di hydr o- puri ne- 8- one;

6- ani no- 9- benzyl - 8- oR ' ijo- 7H puri ne- 2- car boxy
lic acid (tetrahy&rofur n-2-yl met\hyl ) -am de); 15

N- ( 6- ani no- 9- benzyl - 8- @xo- 8, 9- di hYdr o- 7H puri ne- 2-carb
onyl ) - benzenesui f onam de; But afié- | -sul foni ¢ acid

( 6_or a {1] (?mgcegte ra]l@)éc%egtaglx galfs f(? a% ol? ¥81§r90rr¥th‘h@r%f' vﬂt%re% car bon

(6 Panﬁ‘zn'ﬁsv Be YA a%deéﬂﬁngBangpffP?ﬂV@rc@l”?l—l- puri ne- 2- car bon
yl ) -am de;

6- A no- 9- ang 8- 8, 9-di hyd
26. ro- 8‘?}“%2&?('1&1&\%’( %‘%’ %ﬁrﬁ car Dgg]at gxo i

Mor phol i ne- 4- car boxylic
aci d- 6- am no- 9- benzyl - 2-(c
9H purine-8-yl esterf 20 N
6- am no- 9- benzyl - 7- (% met fyl -
yl) - 8- 0x08, 9- di hyge6- purihfie- 2N car boxylic acid
cycl opr opyl net hyl ani d or taut rs thereof and
phar maceutical |l y acceptabl e salRt/é, sol vates or
pol ynmor phs of said conpounds ahd tautomers. 25 37. A
phar apieethdeCtizhllyGorepasle balpsolvamp poighagh thecohpioueiad ROR,, Rs Re, and
maceutically acceptable salt,
Yalfe%F\%itngd @%Qyé?%ceéﬁn&aﬂﬁmt hereof according to one of
claims 1 to 36, together with one or nore
27. phak evarpeurtliaciding taaryept afvlagnseixio Rpivieereis R diHl uent s or
carriers 38. A pharmaceuti cal conpositi on according to
m 37 conm ng one e t i onal
26. o 4 A GORR S 30E o Rl AR SRR 87 1) or a
phar maceuti cal |y acceptabl e sal t, soI vate or pol ynorph
29. t het eshpouL 6261dingdo bRy OMELoiOdlaits i 106 lwtetirB6R,, 8 CA; alkyl; Cis alkyl

sub%@ﬁgdnap St}nthler%f? aph%r?m&?e'tér%gcl?%%ge% ggeaf&g ﬁétemgg]ﬁgg e@(yl phenyl and
hetqrosyiigiRg OP‘I'CTa'UrSU%S“b‘F?QrbMdd%ﬁtaFOE‘éIOF9r°59§cséf§t’t§?) fram 9xg. halogen, CFs, CN,
Ry2,SIH .y ARQRAICQRYL, YOBR B I$(Q)fRes, 8(1H),NRatGHCANRGR{ @ndiié eI Ris.

clains 1 to 36, or a pharnaceuti cal corrposi tion

according to claim 37 or se e treat nent
30. of ACYROUKASFO'SIFY (AT 28 H’gefFfBrﬁﬂ 5o A C n%f‘t’%@%%f Ryra phenyi
pheig; drntpler@ptie dvhedt i4 leactA instangeosairt alfl, prenyhdnd helejocple are optionally
subm@édrwq Qdl5 hi6As ba@@s&@e%@ekrem %@A Ry, a8 @la@bR,,0r pol ynor ph

hereof according to one of clainms 1 to 36, or a

phar maceuti cal conposition according to claim37 or
31. 38,A dogwound @ccordingtihanyioneeficeistt 1 to L6 o 29ite 30 Wherpia £iysjis or Craalkyl.

tunors or cancer, or a Th2-nedi ated di sease. WO

209\6404‘:‘?%&% ? %lﬁ%t?%&? %490(9 %I&ﬁ‘% 1 t@%ﬁ%ere#’s %O%Ed ﬁr taken together with

naceu
the alsteemagom ta whigh they &5 R?a » fgpm @Brfﬁfﬁerctshwhﬁ%Faé%refgfocvde is optionally
subamwr@mgsatome negrodps Géladtersroln dxo, HBBYerp CFHICNAR12, OR4a, NR(2R13, COR1z,
cogﬁhaé(@ S U(bERR,.8Q TN IH, QR ARGLDAI,NG to claim 37 or

§ the nufacture of a nedi canent for the

treat rrent of a disorder in which the nodul ati on of
33. TLRyconBoyrdaegrding thany ansi df claimsd. to 28 of 29 g 82 adeisindingnd Ry, are each
indebbrlemly42or thedigi.n the disorder is a viral infection,

tunors or cancer, or a Th2- nedi ated di sease.

opr | met hyl - car banoyl ) -
\p,@py y yl)

- o&ﬁo@jam 88b1 - 4- yl met h




10

15

20

25

30

35

40

10 44. Use according to claim43, wherein the viral

infection is hepatitis C. 45. A nethod of treating a
waelk@endsro i n whi ch the nodul ation of TLR7 receptDIB2065/001181

i nplicated, which conprise8 adnm nistering to a

subj ect in need thereof a therapeutically effective

anount of a corrpound of formula (I) or a

34. ph%r nr%?c? u Iac%aj m toaet gs:@ge%lgwg?laWerﬁlW's\é b, alWlenQ()l ynor ph

t hé&r© accor al ns to 36, or of

a pharmaceuti cal conmposition according, to claim37 or
35. 38 A cdfdpoudd aabiding toutiro B4lwinegein 0 ischedtivienel5 wherei n t he

disorder is a viral infection, tunpbrs or cancer, or a

“ Th2-medi at ed dj sease. accor di
. 0| KA OREPEra AR e & seBem ranie SRRRRab R bP
6-Ardifla-9-Benpyl 6086 8 9 ohyqre-Eautinag-carboxyiprsisi Ricl e ory FhM'raén'f(el? )
6-AH- @-Berﬁﬂﬂﬂb&é §Q$jlh§l&§'-(7l-llp[l‘rg1e@[ba@)8iﬁcf acRf (Zﬁgmﬁwjeﬂhyl }-at2  H

n are as

& Arﬂ%‘f’%@éﬁmln cégg?yrl}\%sben%’xlé’b)ﬂmv‘é}o gll? Ky F\gn%henyl or
6-Arningfrbenzy1-8-0x2 8Oy dro-H- parrﬁer?éatbpchbwﬁm%{ VA2, 49, A
B-ArGiAd1.08Hfl-8@hko-B 0 dmydre- 7k Wliink-2aarbdefic avtbtiyiamtdeai m 48.  50.

6- ammo%—&%&l%x%ﬁhg@%%?@g b'amycﬁo 9!9 g?rﬁ’\? @%an%gxyflcoécmﬂeﬁzyfamdem' Cgtj'
6-anpiy-aqzyl-2- ('GO"?O'F@O“"%QTC%’ WP fP)d'hWH% P'é'i”ﬁ 8\?”%1nd R3 ar e as
6-antief-9-beedylisroxe8, Sidiydto- 7k trime Rivahniytiveacslf (tefrahy dnafuganiahiRl eyl japnide);

{ Bxdd, il aaﬂii MiAb-bRogk 5 r\@@u%ﬂ%élell7670
N-(6= 9-flintyd b I

A m’) Bzog‘g ?011 Y b iz Bonze Tl a6

Butaﬂww ffon l(} ami npjl- '8i50'€ g&%ﬁpci ?—i purNﬁﬁ-cNﬁory -a ldﬁ, Ni
Cyclahexbhesulfenic adiy (GWOWehzw&oxmdlhxgro T-psice-2- car@nyh}ﬁap@le
6-Ar%@9-b’er5ﬁ-hﬁ(%roﬁ?@%h9])-8-oxo-8,9-d|hydro-7H -purine-2-carboxamide ethyl carbonate;
Morpholine-4-carboxylic acid-6-amino-9-benzyl-2-(cyclopropylmethyl-carbamoyl)-9H-purine-8-y! ester;
g-amino-g-benzyl-7-(5-methyl-2-oxo[ 1 ,3]dioxol-4-ylmethyl)-8-0x08,9-dihydro-7H-purine-2-carboxylic acid
cyclopropylmethyl amide;
or tautomers thereof and pharmaceutically acceptable salts, solvates or polymorphs of said compounds

and tautomers.

37. A pharmaceutical composition comprising a compound of formula (I) or a pharmaceutically
acceptable salt, solvate or polymorph thereof according to one of claims 1 to 36, together with one or

more pharmaceutically acceptable excipients, diluents or carriers

38. A pharmaceutical composition according to claim 37 comprising one or more additional
therapeutic agents.

39. A compound of formula (1) or a pharmaceutically acceptable salt, solvate or polymorph thereof
according to one of claims 1 to 36, or a pharmaceutical composition according to claim 37 or 38, for use
as a medicament.

40. A compound of formula (I) or a pharmaceutically acceptable salt, solvate or polymorph thereof
according to one of claims 1 to 36, or a pharmaceutical composition according to claim 37 or 38, for use
in the treatment of a disorder in which the modulation of TLR7 receptor is implicated.

41. A compound of formula (1) or a pharmaceutically acceptable salt, solvate or polymorph thereof
according to one of claims 1 to 36, or a pharmaceutical composition according to claim 37 or 38, for use
in the treatment of a viral infection, tumors or cancer, or a Th2-mediated disease.
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42, Use of a compound of formula (1) or of a pharmaceutically acceptable salt, solvate or polymorph
thereof according to one of claims 1 to 36, or of a pharmaceutical composition according to claim 37 or
38, in the manufacture of a medicament for the treatment of a disorder in which the modulation of TLR7

receptor is implicated.

43. Use according to claim 42 wherein the disorder is a viral infection, tumors or cancer, or a Th2-

mediated disease.
44, Use according to claim 43, wherein the viral infection is hepatitis C.

45. A method of treating a disorder in which the modulation of TLR7 receptor is implicated, which
comprises administering to a subject in need thereof a therapeutically effective amount of a compound of
formula (l) or a pharmaceutically acceptable salt, solvate or polymorph thereof according to one of
claims 1 to 36, or of a pharmaceutical composition according. to ¢laim 37 or 38.

46. A method according to claim 45 wherein the disorder is a viral infection, tumors or cancer, or a

Th2-mediated disease.

47. A method according to claim 46 wherein the viral infection is hepatitis C.
48. A process of preparing a compound of formula () which comprises reacting an ester of formula:
0O
zom/k)I -
(Vi)

wherein Y and R are as defined in claim 1, and Z is alkyl, phenyl or naphthyl,
with an amine of formula HNR{R..

49, A compound of formula (Vil) as defined in claim 48.
50. A process of preparing a compound of formula (I) which comprises reacting an acid of formula:
NH—0H
Yé[ -
{(XXViil)

wherein Y and Rj are as defined in claim 1, with an amine of formula HNR;R; in the presence of an

activating agent.

¥
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51. A compound of formulae (XXV), (XXVI), (XXVII) or (XXVIII)'
NH,
N
N7 N
T S—er >—0Me
X
NT N

(XXV) i (XXV1)

(xxvu) (xxvm)

wherein Y and Rj are as defined in claim 1.



