PURI NE DERI VATI VES FOR USE I N THE TREATMENT OF ALLERA C, | NFLAMVATORY AND
| NFECTI QUS DI SEASES Background of the Invention The present invention

rel ates to conpounds, processes for their preparation, conpositions
containing them to their use in the treatnment of various disorders in
particul ar alebemgizriizseasesoravk Oof ltex TrEfraTet aryerGOon diNF.ava rdraT aexanpl e
al | ergi ¢ rhi FVFHCEIPAPI§BAYEAn, | nfecti ous di seases, cancer, and as vacci ne
adj uvants. Vertebrates are constantly threatened by the invasion of

m cr oor gani sng2 4 h mechani snms of i nmmune defence to elimnate
infective pathogens. In manmmals, this imune system conprises two branches;
i nnat e i muni {The arderhingentipe tlatgsrio pdrogoundsh erofgsses fof theleprefparatiost def ence i s

t he i nnat e i mromeosgipsd entainidgitiodm, itethateddedb e tlaytnemicot Ogtvag disorastd indendriti c
cel I's. Acqui r egrticuananérbiy diseases ¥@sothdrefighimaionadoh@one for RRAMMGGRRNIAL the |ate

stages of inf egliliOhdaBfmal ifRcRISBLES S, BehHeBRS &L JabinPiqjivamsnol ogi cal
menory. Acquired inmunity is highly specific, due to the vast repertoire of

| ynphocyt es w i - ific.r s_that have under e _gene

rearr angemsnwvte bggllgénﬁrgt@ %ﬁﬁi@%@%@ﬁégﬂyﬁ%onooﬁ e |r‘??é§falnﬁ?mf’ﬁg‘8€ﬂ’? to be

non- speci fic, *BUCHERRT IO BESHPE Pigats T YSRA O H &t ween sel f and
a variety of e B IMmiEe $Y5ieaY OMPRFRSAKC Bp_Thern ImnaledGATSIENfi cr obes via a
limted nunmbercwiregiimnity eBwdicd g abaest dpfaoRat by iinele dnmRecypeor whi¢iPRRS)

whi ch have a mumdsiatecdfy mampmhagasand Hendatid eiis. shdquised ilimlibitylinvklses theept or s
(TLRs) are a klmihatnof pdtreneiadt therlsate Ragagiintdcosh RAcepleasisesdrscri bed in man.
TLRs are expr gsseslioR bBfBth6a5Ka Mel¥ryl RBREE irlMEis hRhly SpddiR! Gelthei r role is
to nonitor 1 hee8avi kBRI hiphodtddWih QhtideRls e AbbeABR th@Ra@CL I vati on,

nobi | i se defe at the elimnation of invading pathogens.
Uﬁcferg%@g &l 2LPpandl

The early innate ne-responses triggered by TLRs limt the spread of.
infection, whi]e the pro-inflammatory cytoki nes and chenoki nes that they

i nduce | ead t d"¥ BEFG| %ﬁt’?sgﬂ'ﬁ‘feé"fﬁsiogéf'?%FPOHthé‘h'?q OPRTICSRIAIS 1Y cel |'s, B
cells, and T &evndo bapile ipdiscripinptebgtigpasedl and e vadatyupieatipoense Thelapt i ve

i mune- r espongestetromgiesystappecsprisestraicrpbest vica indted wumbetehghrintinee

cel | -acti vat i encodediPatigtroRécognitionl Reasgioré ARRRA which asvead nuniiat ofimpamact , 2001 2,
675- 680). Thecharaftdrisicsof the response seen fromdifferent TLR agonists
depends on the cell type activated. TLR7 is a nenber of the subgroup of

TLRs (TLRs 3, T4ik8r <t i i t t of |1
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expressed pr edwlyiimmaisimpups-reBoensed sioganel iy HEsdioy theisdrede aldnfettios. whde| s (pDC)
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Ifferen '

and interferop-beta.( N 0 V1 on Ciu Y- nnu.
Rev. | munot, 2 %0{25‘3 yggf’%l? d%bté§§e%§\+] ']ssgr‘e’ %efncfro @eases 'gra %O"ésis’soe F?ﬂsed with a
Th2-bi ased | nfURESPLURGIEEP % al | ergens. Th2 responses are associated with
rai sed levels of IgE, which, viaits effects on nast cells, pronotes a
hyper sensi ti vty is @ mamber ¢féhessubgredupftTiLRg (TURs3hs Ssgndf) dpslisddmthef or exanpl e,
in allergic rtidesena cohparimeal df kgllsiwhithwaduizdceme breciatised hedates ponssf t o

al l ergens i s nufed dvfdsamcRUpluystaked rite eeti-Tiks? Adtbdceatadhe egednaibesy T cel |
response. TLREANAG®RBS/ 3 @t HESnss 0041303, 11890168371 A 16Md QM. Reaiand enhance
rTgipg%; glsﬂ ne P{QJAQ%;%:HPLV%E&-QG .dn_itr@ [’%?%lréﬁc?éd?ex Bésdn6iid iﬂfnla%lfsﬂ'@tooir 4
unor 200" SRS BRTGRY S KRty et o b el 1 "o
Physi oL, 2006% 9% PXPYSY MEGRVIEFo B8P0 s Fre apigue goruiageped. 119,
640-648). Thus TLR7 |igands have the potential to rebal ance the

i mmune-response seen in allergic individuals and | ead to disease

nodi fication. Central to the generation of an effective innate inmune
response in mammal s are nechani sns which bring about the induction of
interferons and ot her cytoki nes which act upon cells to induce a nunber of
effects. These effects can include the activation of anti-infective gene
expression, the activation of antigen presentation in cells to drive strong
antigen-specific immunity and the pronotion of phagocytosis in phagocytic
cells. Interferon was first described as a substance which coul d protect
cells fromviral infection (lsaacs & Lindemann, J. Virus Interference.
Proc. R Soc. Lon. Ser. B. Biol. ScL 1957: 147, 258-267). In man, the type



di seases including viral infections. This type of inmunonodul atory strategy
has the potential to identify conpounds which may be useful not only in

i nfectious di seases but also in cancer (Krieg. Curr. Oncol. Rep., 2004:
6(2), 88-95), allergic diseases (Misan J. of al, Am J. Physiol. Lung Cell
Mol . Physi oL, 2006: 290, L987-995), other |nflarrmat ory conditions such as
irritabl e bowdmphpiederied kit gelingHbU AT S Perphpril Blogigienoniripar ¢al8( 2) :
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activities eitii®tiodsqbil &), la¥nd, REAMBmInoL £205; 23) 21gansnot , 2008, 181: 776- 84;
Johnston D. eta!, Vaccine, 2006, 24:1958- 65), or systemcally (Fransen F.
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viral RNA by iherdiNA thehéioasesh2Rfe ihflaaiathtdviPAlpontid ia ategib RiRG Movdisint hought to
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ke |
Amount s of |nfeéP‘P’E‘Féﬁ%"Fﬁ‘%’%ﬁgﬁ@'éa'*tpﬂ‘d 74610 HgSAsB MPURCRIPE) [ nf ection. These

pDCs are shown to preferentially express TLR7 and TLR9 and stimnul ation of

t hese recept ofcgntil tthe gengrating a5 efiggte naip BaPyngassporserin MABNE 28 pr essi on of
i nterferon al preahan8risgdivh briepthodethapdinitisn of igereforRznd atieTdyR8ineswtchs nal |

nol ecul e puri ae-upasedls agodics b subber bE Beclia Teedaedactdesdnddde thevdrtivcttiocan i nduce
interferon al phantfifiedivé fesexBdiont thB @stivhsionan kitbs prasshtdtibn meBis(tdakeda K.
etal, Annu. RgVye s&r@ﬁ@é‘ﬁben-%@@c ity tﬁ@ﬂromgﬁdr:}?of AigRBkdsh i ncl ude

im dazoqw nol bp?eg |gn s such as i'mqui nod and resiqui nod, oxoadeni ne

anal ogues and €6’ Rucl eosi de anal ogues such as | oxoribi ne and

7-t hi a- 8- oxoguanosi ne whi ch have | ong been_known ce interferon
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ot her cyt oki n@ger@idiGhk IENGRING@HE RbfoinbgREReraf betd@Ee)k ReswmbinactuEres s have

not been i dentf indirst EMARXE biol iaaﬁ&%éuﬁc,tgrathsgweéaaé ahmneﬁ\ﬂeéramd to
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W th corrpounds, rern. r| e scription o e I nvention
Certain corrpoﬂWHlé“ c?P’ ?'Fle i nvention have been shown to be inducers of human
interferon and may possess an inproved profile with respect to known
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and cancer, and nay al so be useful as vacci ne aa; uvants. Certal n conpounds
of the i nvent PERNisirationsf 8 snall RelprHsROARP HdYhichaod simyalathedMipte care shoul d
be exerci sed IMMYNeEPIPOnsen EiHding theaaivatiop ahiyre higterfprpesandsiiner cytokines,

could bacome an important strategy for the treatment or prevention of human



In a first aspect, there are provided conpounds of formula (1): NH,

wherein; Fe is G _sal kyl am no,

0 (1)

Cl _6al koxy, or C37cycl oal kyl oxy; mis an

i nteger having a value of 3 to 6; nis an integer having a value of 0 to 4,

with the proviso that, when mis 3 and nis 1, then RL is other than
and salts thereof. In a further enbodinent, Rl is

n- but yl oxy;

Cl_6al kyl am n@iSB?SEETP'HéiPQ(HWi.”feIC‘iiP"& fhis tvaepf i@WBWQ?EHfO,W Frategy haptheit yl oxy. In
a further enbedientishto,ideRifyicempoupdg yhiginmagobe useful not only in infectious diseases

but also in cancer (Krieg. Curr. Oncol. Rep., 2004: 6(2), 88-95), allergic diseases
(Moisan J. ef al, Am. J. Physiol. Lung Cell Mol. Physiol., 2006: 290, L987-395}, other
inflammatory conditions such as irritable bowe! disease (Rakoff-Nahoum S., Cell.,
2004, 23, 118(2): 229-41), and as vaccine adjuvants (Persing et al. Trends Microbiol.
2002: 10(10 Suppl), 532-7).

In animal models, imiquimod demonstrated adjuvant activities either topically (Adams
S. et al, J. immunol., 2008, 181:776-84; Johnston D. et al, Vaccine, 2006, 24:1958-
65), or systemically (Fransen F. et al, Infect. Immun., 2007, 75:5939-46).

Resiquimod and other related TLR7/8 agonists have also been shown to display
adjuvant activity (Ma R. et al, Biochem. Biophys. Res. Commun., 2007, 361:537-42;
Wille-Reece U. ef al, Proc. Natl. Acad. Sci. USA, 2005, 102.15190-4; Wille-Reece U.
ef al, US2006045885 A1).

Mechanisms which lead to induction of type | interferons are only partly understood.
One mechanism which can lead to the induction of interferon in many cell types is the
recognition of double-stranded viral RNA by the RNA helicases RIG-f and MDAS.
This mechanism is thought to be the primary mechanism by which interferons are
induced by Sendai virus infection of cells.

Further mechanisms for the induction of interferons are via TLLR-dependent signalling
events. |n man, plasmacytoid dendritic cells (pDCs) are professional interferon-
producing cells, able to make large amounts of interferons in response fo, for
example, viral infection. These pDCs are shown to preferentially express TLR7 and
TLR9 and stimulation of these receptors with viral RNA or DNA respectively can
induce expression of interferon alpha.

Oligonuclectide agonists of TLR7 and TLRS, and small molecule purine-based
agonists of TLR7 have been described which can induce interferon alpha from these
cell types in animals and in man (Takeda K. et al, Annu. Rev. Immunol., 2003: 21,
335-76). TLRY agonists include imidazoquinoline compounds such as imigquimod
and resiquimod, oxocadenine analogues and also nucleocside analogues such as
loxoribine and 7-thia-8-oxoguanosine which have long been known to induce
interferon alpha. International Patent Application publication number WO
2008/114008 (AstraZeneca AB/Dainippon Sumitomo Pharma Co. Ltd.) discloses 9-
subsituted-8-oxoadenine compounds as TLRY modulators.

It remains unclear how small molecule purine-like compounds can induce type |
interferons and other cytokines since the molecular targets of these known inducers
have not been identified. However, an assay sirategy has been developed to
characterise small molecule inducers of human interferon IFNa (regardiess of



In a further enbodinment, 1,21 is (1S)-1-nethyl butyloxy. In a further

enbodi nent, Rl is (1S)-1-nethyl propyloxy. In a further enbodinent, Rl is
(1S)-1-net hyl pentyloxy. In a further enbodinment, RlL is 1-methylethyloxy. In
a further enbodinent, Rl is cyclobutyloxy. In a further enbodinent, Rl is
cycl opentyloxy. In a further enbodinent, Rl is cyclohexyloxy. In a further
enbodi nent, RiettmnishRvhidh isbbdeg|dostipllatmnmdprichany burfianrdoherrcebadsthdi nent, R1 is
(1S) - 1- net hy| barptuads, &l is Hisclesel tiedelver enbodi nent, mis 3. In a further
enbodi nent, mis 4. In a further enbodinent, mis 5. In a further

enbodi nent, mpii§ D@gan{,gnqgg,re ;mHﬁdgg a value of 4 to 6. In a further

enbod! ment, mis ur enbodi rrent n |s 0. In a further

gggg: gm ! Cienialrgcon"fpﬁurgjs o%lﬁw?ﬁg/?nté)gggﬁa br%n 1shown to IS)e Eduqers cﬁlh;n%ﬁ'gi{ Eg:

embodi ment , niNfeSeRA AR MAYBISSERIAT AFPIRVAtATRIE i r?S"LEBt tg knowg "5’“?‘75? Pher aspect,

there is provhee intedeps &r ssmrLAFBLTRILOBN O BRhTIRESIOMENBRICRY conmpounds of
formul a (1A): selgglivity for IFNa with respect to TNFo. For example, certain compounds of the

invention indicate greater than 1000-fold selectivity for IFNa induction over TNFa
induction. Compounds which induce human interferon may be useful in the
treatment of various disorders, for example the treatment of allergic diseases and
other inflammatory conditions for example allergic rhinitis and asthma, the treatment
of infectious diseases and cancer, and may also be useful as vaccine adjuvants.

Certain compounds of the invention are potent immunomodulators and accordingly,
care should be exercised in their handling.

Summary of the Invention

in a first aspect, there are provided compounds of formula (1):

/n\ >=
)>m

h
wherein;

R'is Cysalkylamino, Csalkoxy, or Caycycioalkyloxy;

m is an integer having a value of 3 to 6;

nis an integer having a value of 0 to 4;
with the proviso that, when m is 3 and n is 1, then R' is other than n-butyloxy;
and salts thereof.

()

In a further embodiment, R' is Cysalkylamino or Cy.salkoxy.
in a further embodiment, R is n-butyloxy.

In a further embodiment, R' is n-butylamino.



(I'A) wherein; WA is O _6al kylam no or Ci, 6al koxy; mA is an integer having a

value of 3 to 6; nAis an integer having a value of 0 to 4; and salts
t her eof . In a further enbodinent, WA is n-butyloxy. In a further
enbodi ment, WA is n-butylamno. In a further enbodinent, RIAis
(1S)-1-nmet hyl butyl oxy. In a further enbodinent, RIAis
(1S) - 1- net hy| praipghesembodimerd, R'us tIse-mettybdiviesnt, RIA is
(1S) - 1- net hyl pent yl oxy.

In a further embodiment, R* is (18)-1-methyipropyloxy.

In a further embodiment, R’ is (18)-1-methylpentyloxy.

In a further embodiment, R" is 1-methylethyloxy.

In a further embodiment, R’ is cyclobutyloxy.

In a further embodiment, R is cyclopentyloxy.

In a further embodiment, R is cyclohexyloxy.

In a further embodiment, R’ is (1R)-1-methylbutylamino.

In a further embodiment, R' is (13)-1-methylbutylamino.

In a further embodiment, mis 3.

In a further embodiment, m is 4.

In a further embodiment, m is 5.

In a further embeodiment, m is an integer having a value of 4 10 G.

In a further embodiment, m is 6.

In a further embodiment, nis 0.

in a further embodiment, nis 1.

in a further embodiment, n is 2.

In a further embodiment, n is 3.

In a further embodiment, n is 4.

In a further embodiment, n is an integer having a value of 2 to 4.

In a further aspect, there is provided a subset of compounds of formula (1) being
compounds of formula (1A):



In a further enbodinent, WA is 1-nethylethyloxy. In a further enbodinent,

RIAis (1R -1-nethylbutylamnno. In a further enbodinent, WA is

(1S)-1-nethyl butylamino. In a further enmbodinent, mAis 4. In a further

enbodinent, mMAis 5. In a further enbodinent, mAis 6. In a further

enbodi nent, nAis O In a further enbodinent, nAis 1. In a further

enbodinent, nAis 2. In a further e H:dl ment NAis 3. In a further

enbodi ment, nAis 4. In a further as there are provi ded conpounds of

formula (1A) and salts thereof as/'kﬂ\erel nb defined, wherein mis an

i nteger having a value of 4 to 6 n alfur aspect, there are provided

compounds of fornula (IA) and it s “ther €bf as her ei nbef ore defined, with

t he proviso that 6-am no-2-(butyl oxy)-943 Qn;L-

pyrrolidinyl)propyl] -7, 9-di hydr o- 8H puriimi- 8-one is excluded. In a further

aspect, there are provi ded conpounds @pr mula (1) and salts thereof with

the proviso that " |A

6-am no-2-{[ (1S) - 1- et hyl but yl ] oxy}-9-[5-(1-pi {)e i di nyl) pentyl]-

7, 9-di hydro- 8H purin-8-one and salts thereof are excluded. In a further

aspect t her ewﬁﬁ?r@"pr ovi ded conmpounds of formula (IA) and salts thereof as

her ei nbef ore def i fedis GurdpvEMinaariCssa9xy:int eger having a val ue of 4 to 6 and

6- ma is an integer having a value of 3 to 6;

am no- 2-{[ (1S) - 1- matidad ikadesihhonyad vadsf 0le g peri di nyQpentyl1-7, 9-di hydr o- 8H

purin-8- one agikasdnk&of hereof are excluded. In a further aspect, there are

provi ded conpounds of fornula (IA) and salts thereof as hereinbefore

defined, with,t R 2 (butyl oxy)-943-(1-

pyrroli d| nyl )%rar(}g?/ %rgéébg&'aé'ﬂ%ro 8 ¥ n- 8-one, and 6-am no-2-{[(1S)-1-

met hyl but yl ] oxy) - 915- (1 erl.diny ent ']-7,9-di hydro-8H purin-8-one and

salts thereof! ”a?rfé”@EET”BB‘EHg 1Q| téé onpounds of fornmula (1) are

provided in the follow ng Ilst and forma further aspect of the invention:

6- ami no- 943- ( In-afeshsr dinhggipedy! 52k buetpylostygxy7, o- di hydr o- 8H pur i n- 8- one:

6 am no- 2- (butyl oxy)-913-(1-pyrrolidinyl)propyl]-7,9-di hydro-8H puri n-8-one
In a further embodiment, R is (18)-1- methylpropyloxy

6- ani no- 2- (butyl oxy) - 9[ 3- (hexahydr o- 1H azepi n- 1- yOpr opyl ] -7, 9- di hydr o- 8H pu

rin-8- one; iA
rth t, R s (18)-1- th t
6- am no- 944- (Taafi‘eﬁrﬁwﬁci l’)n%rhtylis % rl‘}tey %?(ny 0X¥ 9- di hydr o- 8H puri n- 8- one;

6- am no- 2- (but yl oxy) - 944- k(O )ybutyl] -7, 9-di hydro- 8H puri n- 8- one;
6- ani no- 2- ( butA % Radé‘i"t é@rlrﬂ%h’a% ?ﬁyyl] 7, 9- di hydr o- 8H puri n- 8- one;
6- am no- 2- (but yl oxy) - 9[4 (hexahydro 1H azepin- 1- yG)utyI] 7, 9- di hydr o- 8H pur
i n-8- one; In a further embodiment, R is (1R)-1-methylbutylamino.

6- am no- 945- (1- azeti di nyl ) pentyl]-2-(butyl oxy)-7, 9-di hydro-8H purin-8-one;
6- am no- 2- ( butryd farygreRMEdifdnt PR Isqh &)i-mgthylp@yianidd.- 7, 9- di hydr o- 8H puri n- 8- one

6amn02(bu X% A Daifadnt i di nyl) pentyl]-7, 9-di hydro-8H puri n-8-one;
6- am no- 2- (buw @XIY%FG %?l h&gﬁydro 1H azepin-1-yl)pentyl]-7,9-di hydro-8H

purin-8- one; In a further embodiment, ma is 5.

In a further embodiment, my is 6.
In a further embodiment, na is 0.
In & further embodiment, nais 1.
In a further embodiment, na is 2.

In a further embodiment, na is 3.



6- am no- 2- (but yl oxy) - 9- [ 5- (hexahydr o- 1( 2H) - azoci nyOpenty11- 7, 9-di hydr o-8Hp
urin-8- one;

6- am no- 2- (but yl oxy) - 946- ( 1- pyrrolidi nyl ) hexyl]-7, 9-di hydr o- 8H puri n- 8- one;
6- am no- 2- (but yl oxy) - 946- ( 1- pi peri di nyl ) hexyl ] -7, 9-di hydr o- 8H puri n- 8- one;
6- am no- 2- (but yl oxy) - 946- (hexahydr o- 1H azepi n- 1-yl ) hexyl p7, 9- di hydr o- 8H pur
i n-8- one;

6- am no- 2- ( butryd fanfdh enb&der(t, I er i di nyl ) propyl ] -7, 9-di hydr o- 8H puri n-8-on

€,
6-am no- 2- (bujy] @Aked Qdpelr, ihidrelate PoRBEd Hni¥lindd 8F tbtrbuiel &b Bt puri n-8-on

e: . . . . \ .
6- am no- 2- ( buf’@?%{?ﬁn?%gr? S?ff“ﬁ?’("ﬁ‘g% nfll r - tle-geégg%?gn%\ﬁuf&gj&/?'] -7,9-di hydro- 8H
puri n8-one; _

6- ani no- 2- ( butA 4R BTRest fhere B RAHIR BmPRENMS ahfernyta %))*15'8%'?("?%@8“9- di hydro- 8
H puri n8- one; @8 hereinbefore defined, with the proviso that 6-amino-2-(butyloxy)-8-[3-(1-

6- ami no- 2- { [ ( b@)clidinybetohyl-badipkdroRifpudard-opd isgxghededdi nyl ) but yl ] - 7, 9- di hydr o- 8
H purin-8- one;

6- am no- 9- [ 4- (henaty it teazep bravided/doripainds Jof R4 )Snd Salsabdaydfout yl ] oxy) - 7
, 9- di hydr o- 8Pk ibRwBo BREs-amino-2-{[(1S)-1-methylbutylJoxy}-9- _5-(1—piperidinyl?pentyl]— _

o ngr i“gézbg [6_( 3 Q)barSBiH MR 8tonk bRX ¥ais SbRsof dreRkdRfelidi nyppentyl] -7, 9- di hydro-8
S E hek o ISR ALt o SR Buded CokRSMK of ofidd by SalEThdidy 1t Y1 1 0x3-
6- ami no- 2- 1[ ( ¥SHerainbRirRgPRRGNereNT jo avnteger hayinas YaaRI BT §1967, 9- di hydro- 8
H-puri n8- on[e;( am?no-z-{[(‘lS)-Emghy!moxy]—g!{&(’l—pipgridingl)gtfﬁ?yl]-ﬂg- ihydro—B?,I:-(zJ)urin-B- Y

6- am no- 2- { [ ( &) anll-satd thgregfeamt spicludedy} - 944- ( 1- pi peri di nyl ) butyl] -7, 9-di hydr o-
8H puri n8- one;

6- am no- 2- [ ( LiafuAidr a4 e ard flavitidd ddinp@iinddiontormie A Ydnk sdlisQhelédiy dr o- 8H- pur
| n-8-one, as hereinbefore defined, with the proviso that 6-amino-2-(butyloxy)-9-[3(1-

6- ami no- 2- ( ¢y §] RUNBRBI7 §chdirb b RHuRFBLofe ks BOHAL el 5.0l hydr o- 8k pur i n- 8

-one,; e . .
6- ani no- 2- ( cy BEBEBHYIRUS - GRRe v B p i AR P8 B RS o- i n-
¢ oﬁren' no (Cythegééfarel;gxchﬁéf ( B peri di ny’ﬂ u 9 1 ) [ ycf'ro 8H purin-8
6- am no- 2- (cycl ohexyl oxy) - 944- ( 1- pi peri di nyl ) butyl] -7, 9-di hydr o- 8H puri n- 8-
one; Examples of compounds of formula (I) are provided in the following list, and form a
6- am no- 2- { [ ( ikherlaspet bithdintentipram no} - 944- ( 1- pi peri di nyl ) butyl]-7, 9-di hydro
- 8H puri n8-one; _ _ o _
6éam no- Zé{ [ ( 8 QhminbgBinybdbiyiotdyi- DBy 4 omldesidiuaybohsit y11- 7, 9- di hydr o
- ofr purine- Onzi inp-2-(butyloxy)-9-[3-(1-pyrrolidinylpropyll-7,9-dihydro-8H-purin-8-one; ,
6- am no- 2-{ | (18] RN B T, R f o L pr 8Byl s9- i ydr o-
8H puri n8- one,one_
B-amino-9-[4-(1-azetidinyl)butyl}-2-(butyloxy)-7 ,9-dihydro-8H-purin-8-one;
G-amino-2-(butyloxy)-9-{4-(1-pyrrolidinyl}butyl]-7 ,9-dihydro-8 H-purin-8-one;
g-amino-2-(butyloxy)-9-[4-( 1-piperidinyl)outyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[4-(hexahydro-1H-azepin-1-yl)butyl]-7,8-dihydro-8H-purin-8-
one;
6-amino-9-[5-(1-azetidinyl)pentyl]-2-(butyloxy)-7.9-dihydro-8 H-purin-8-one;
6-amino-2-(butytoxy)-9-[5-(1-pyrrolidinyl)pentyl}-7,2-dihydro-8H-purin-8-one;
6-amino-2-(butyloxy)-8-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one;
6-amino-2-(butyloxy)-9-[5-(hexahydro-1H-azepin-1-yl}pentyl]-7 ,9-dihydro-8H-purin-8-
one,
6-amino-2-(butyloxy)-9-[5-(hexahydro-1{2H)-azocinyl )pentyl}-7,9-dihydro-8 H-purin-8-
one;



6- am no- 2-{[ (1S) - 1- met hyl propyl i oxy) - 945- ( 1- pi peri di nyl ) pentyl]-7,9-di hydro
- 8H puri n8-one, and;

6- am no- 2- (but yl oxy) - 943- ( 1- pi peri di nyl ) propyl ] -7, 9-di hydr o- 8H puri n- 8- one;
and salts thereof. In a further enbodi nent, there is provided

6-am no-2-{[ (1S) - 1- net hyl but yl ] oxy) - 915-

(1- pi peri di ny6-ppini2y(bitylgxyd9dh-tiyayrrolid@ihipsyl-ho-glhydie-8broudn-88n¢: thereof. In a
furt her enbodé-amimb;2-(bintge)-4$6-0rmparidieghexyl}-7,9-dihydro-8H-purin-8-one;

6- ami no- 2- {| (dﬁhﬁnlaszt(smtw;lyl;li{@ﬁ{h]e@hyame%zepin-1-y|)hexy|]-7,9-dihydro-aH-purin-s-

(1- pi peridi nyhjgpentyl] - 7, 9- di hydro- 8H purin-8-one or a pharnmaceutically

acceptabl e sa nd&L ERl1am nb M- (1 Wik AGRy ) BISRMTE SBRYaro-BASLE-8-8nddT OVi ded
6-am no- 2- {[ (ééi: ? Z'Zg"E g b gg/-df : %gg}a butyl]n7 %dih drcz)-BH-punr]; 8-one;

1- pi peri di Th
(Rl Broui otk $twﬁ@woai- Ay T

(1), or a phafRB¥eutically acceptable salt thereof, for use in therapy.
There i s al sot-emsoerbyigapinek’- Pelfexahydro-1H-azepin- ‘1—y|)pentyl] -7,9-dihydro-8H-purin-

6- am no- 2- {[ (88he:;1- met hyl butyl ] oxy}-9-[5-(1-

pi peri di nyl ) peaminbl>-{f1 S dinkidbayiBkiHoL 4 tpiferaing)buts]-7:0-@inaragidpurinigsal | y
accept abl e sabde;t hereof, for use in therapy. There is also therefore

provi ded 6-ang! Bf?un% gi[hf(ﬂééhyhrd?@? UW blﬂQﬂgﬂ_Y k[(%ﬂéhylbutylloxy 7,9-

plperldlnyl)p purin-8-one, as a free base, for use in

phar nateut i cap Wma%eé% ﬁmstﬁg'iﬁwforﬁ? 0P SPe B ERRROI sl (1) 2 s

an active thef ‘dPeutic agent. There is also therefore provided a conmpound of
Formil a (1) bamnosHi s Varop et BBtab A SH Mo NBIS A 8r se i h ¢ he
treat ment of dhydeo-giiouidhi-esses and ot her inflammatory conditions,

i nfectious di Seaasesa-{[(a&)d‘l—manhglampyIWWEH{‘spiadrismylnmar]éf%di@dmﬁi#bméd

6- am no- 2- {[ (89he;1- et hyl but yl ] oxy}-945- (1-

pi peridinyl) p@@%lz{?(n&ﬁhewbé}nﬁbkmm (-SpcRiBRy! Ry, gpdmmpurinc ally

acceptabl e sat, fhereof, for use in the treatment of allergic diseases and

other infla torn%zc 1nd|%ylgtm )% E %%Tglﬁfgl ﬁg% dt'?ﬁﬁ) 34?5{)" here is
bR s i S T e

the treat ment 68MiNgr-Ey(arenypeadEd Féi‘i’?dl‘diﬁi(’?"i’éfy']‘7r$fq‘ ‘?ﬂ?l tions,
i nfectious di Semines-(crahesioxyes-4- (T‘rﬁ’@ﬁ@d'nh@bl&!"kﬁg'ﬂﬁéfir@‘lsﬁrpé“fbﬁ'@w ded a
conmpound of f &amirloe2-{(ll}¥)-1-owthalbuitkamind 8+4-{ ecrapdriging boy i SdiydweiH-puer eof , for
use in the treahgent of allergic rhinitis.
6-amino-2-{[(18)-1-methyibutyllamino}-9-[4-(1-piperidinyl)butyl(]-7,9-dihydro-8H-purin-
8-one;
8-amino-2-{[(13)-1-methylbutyljoxy}9-[3-( 1-piperidinyl)propyl]-7,9-dihydro-8H-purin-
8-one;
6-amino-2-{[(1S)-1-methylpropylloxy}-9-[5-(1-piperidinyt)pentyl}-7 ,9-dihydro-8H-purin-
8-one, and;
6-amino-2-(butyloxy }-8-[3-(1-piperidinyl)propyl]-7,9-dihydro-8 H-purin-8-one;
and salts thereof.

In a further embodiment, thera is provided 6-amino-2-{[(15)-1-methyibutylJoxy}-9-[5-
(1-piperidinyl)pentyl}-7 ,9-dihydro-8H-purin-8-one or a salt thereof.

In a further embodiment, there is provided 6-amino-2-{[(15)-1-methyibutyl]oxy}-9-[5-
{1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one or a pharmaceutically acceptable
salt thereof.



There is also therefore provided

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

pi peri di nyl)pentyl]-7,9-di hydro-8H purin-8-one, or a pharmaceutically
acceptable salt thereof, for use in the treatnment of allergic rhinitis.
There is also therefore provided

6- ami no- 2- {[( ﬂ_r@ furthaiemp irbmtthrgmo\gwg_B(ajpino-Z-{[U S)-1-methytbutyl]oxy}-8-[5-

pi peri di nyl) pé&hpigdridiny)m@aigil-APditgd@td-prurin§-Be one frembasa. f ree base, for use in
the treatnment of allergic rhinitis. There is also therefore provided a
conmpound of f grdriisands!previdell ada RIMAEERGEM bi B&Inkentias s eshphh@ofSatiulat(her eof , for
use in the trealgenb, Qi@ 0Bbabl {fiRrd, /@ B0inlthgssf ore provi ded

f
6- ami no- 2- {[ (1S) - 1- net hyl but yI'l oxy} - 945- ('1-
pi peridinyl)pentyl]-7,9-di hydro- urin-8-0ne, .o eutically
accept abl e saﬁ,{’]er%/f_geaﬂsgc%'?erg?rgry‘,’r%'sdgglg% ,”Wéﬂ {[[(Sgg{'m WY'B%%JO%?%H% There is also
therefore pr oWﬁré’d‘VBE’e&Fﬁ]ﬁ@:‘QbV{’[O(al’é?‘!’i‘:%%fteh% {aceRipslygicpaptaple sal

pi peri di nyl ) p&tepl. for psoin fiefapdr o- 8H- puri n-8-one, as a free base, for use in
the treatnment of asthma. There is also therefore provided a vaccine

adj uvant conplhseé Bglsa teoefpepndided 6faoimld-g(18))-methylbaypharogdtut i cal | y

accept abl e sabiperdigngniyl]-7 Ba@thRrd-&4-puntdiete, iy DirddRde dfr usETiLIgEAYYC CoNpPosi ti on
conprising an antigen or antigen conposition and a conmpound of forrmula (1),
o2 ggaggangguwlfo%upxreastggmagwhsnn§e%&eéungsﬁgrinulaﬁn%rgpﬁa'ﬁmgaénmﬁg provi ged a
conpound of f%?cﬁﬂgge%%wergr A 6 Qrtﬁ%rtca;@g? irﬂsc% ?gﬁg{c%g\b tﬁ%r?@&ii%%g’ee%g her eof .
There is further provided a nethod of treating or preventing di sease

conpri si ng t héhegiiaodherefere orPvided 2 compriRd STfBS (serrerRbarmageicitn or

suscept i bl e t 8cegplgelasalt therrofi iefwrgamihe treatmsalsl ellesgic deneges ydwyean anti gen or
ant i gen conpo#ilampaloqrednditioos ivgening dfeabex and Gan¢dr) , or a pharnaceutically
acceptabl e salt thereof. There is further provided a nmethod of treating or
preventing di $Ra8® QMRS PEbvidbe 6 AeHHo- i BAT-methylb@yRxjpoqBi-subj ect
suffering frop,LefuingSneRl iR diPsilpiRatshe, & amhdiButcRVRRSptdpRIsaf 0PI i Si ng
an antigen or yant A0, HHIMGRLIANoaNGqR ROIBOUARL bl (1), or @

phar maceut i caf ..acce ble sall Lhereot. &re 18 further provi ded t he use
of a corrpoundc%%é't'f"bsr Wfﬁcgou(sldjs?asc?P’aé' pA4PHaceutical Iy acceptabl e salt

thereof, for the manufacture of an inmmugenic conposition conprising an

anti gen or anfigjeis aseiprsefpreiraryided baminge?-{(d ht-metybyyloxyidilént-i on of di sease.
There is furt hieeridmybrantyed . Sdiydis@-piringd-oenprouink ke.floruseindhg | ), or a

phar maceut i catrbgtmadotgiea dseasdstant! bteeiofiamriaory térelitioes) ifattusrdiseadesa vacci ne
conposi tion camfdangérng an antigen or antigen conposition, for the treatnent
or prevention of disease. There is further provided the use of a conpound

of formula (| her@ls a%_o%fg@(bﬁghie&ﬁlc!)%p&ﬁﬁ %%I%MEae(l),sf}latphEchﬁﬂccalgf or the
f, for n

manuf acture of _a tgglelsec]@g%ergo r t ﬁettrregt%terrﬁgo%"egi Algraic di seases and
| sea

. acce use i ic
ot her i nflammat oPy con rohs: int €&tTous di es, and cancer.

There is also therefore provided 6-aminc-2-{[(15)-1-methylbutyljoxy}-9-[5-(1-
piperidinyl}pentyl]-7,9-dihydro-8H-purin-8-one, or a pharmaceutically acceptable salt
thereof, for use in the treatment of allergic rhinitis.

There is also therefore provided 6-amino-2-{[{15)-1-methylbutylloxy}-9-{5-(1-
piperidinyl}pentyl]-7,9-dihydro-8H-purin-8-one, as a free base, for use in the
treatment of allergic rhinitis.

There is also therefore provided a compound of formula (1), or a pharmaceutically
acceptable salt thereof, for use in the treatment of asthma.



There is further provided the use of

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

pi peri di nyl)pentyl]-7,9-di hydro-8H purin-8-one, or a pharmaceutically
acceptable salt thereof, for the nmanufacture of a nedi canent for the
treatnment of allergic diseases and other inflammtory conditions,

i nfectious di Treasiesisodrcigapeeidsd d-hmne-2HE 1 $)uirmeibybutvloxt-&de(t he use of
6- am no- 2- { [ ( diSridibylpehigh-7 Isudingtidodty)uria45one lor a pharmaceutically acceptable salt

pi peridi nyl) p@Bledi for dse9n HeltdhenStagiifhbn- 8- one, as a free base, for the
manuf acture of a medi canent for the treat rrent of aI | er gi c di seases and

other i nf| anmpypr, afggﬂ%wretfarggsomwég% SFAsypRsoeeer. There i
a

’
further provi %

phar naceut i caf' 3 gy '61 'd'r%'grloglf%”é' reot ?Sa re[e (s ot %'gttht?re of

medi canent f of AR CYEHHent of al | er gi c rhinitis. There is further
provi ded the use of 6-am no-2-{[(1S)-1-nethyl butylloxy)-9-[5-(1-

pi peri di nyl ) perreisals? t@rafirh puivided#vanging adjgvaoheompgsinga pivernotedeut i cal |y
accept abl e salotmutldng), eraf phafroacettvellyraroertaott saft éheodofl.a nedi canent for the
treatnment of allergic rhinitis. There is further provided the use of

6-am no- 2- {[ (#de %Tmﬁmbmgdléln]l R c(aﬂqposmon comprising an antigen or
pi peri dinyl )p?rﬂ ¥ dompostuh smﬁ%rc m? R\ foRidta @)6r o &%rrﬁac@ﬁtﬁ:@ll}%%abieor t he

manuf act ur e o, JE(I cament treatnment of allergic rhinitis. There
is further provi ded t he use of a corrpound of formula (I), or a
pharmaceutically acceptable salt thereof, for the manufacture of a

medi canent f of haris frihesRraidRd appcdRg JomROSHRSPRPISNgG AR N HPRYPPed t he use
of 6-am no- 2- ¢qnirpsijionangetaePprndyf fosRyd (1 a5 phprmaceutically acceptable sait

pi peridi nyl ) ptaateyil] - 7, 9- di hydr o- 8H- purin-8-one, or a pharmaceutically
acceptable salt thereof, for the manufacture of a nedicanent for the
treat ment of aﬁ@mnhgm&ﬂddd% thetRdd & krefting b stebntidifdidéase @mprising the

6-am no- 2- {[(éd%m:;treﬁr@rﬁ @Q HRHaN slitgect surARg feok or susceptible to disease, an

pi peridi nyl )pﬁ-m&éblnc o ogftl{)wgarnfp ?E%Q#éﬁt@er?or%ﬂﬁgep%ﬁm?hstfoﬁgclgﬁélse for the

manuf acture o (f ? %1] n e§ Ent of ashhma. There is further
provi ded a mefHEg" ey l%rﬂraB TP 2PRaRR 82 A& ot her i nfl ammat ory

conditions, infectious diseases, and cancer, which method conprises

admi ni steri ngT"l!%etﬁflrﬂﬁ‘ﬁ'iafﬁo‘éiﬁéjaéﬁftthqqpfH@@tﬂgph@?\éﬁtﬁ'”g diseeprefoapasity Bal | y

ef fecti ve anpagminigfatian tbenpomendukiéct sfferind fong prsusepptible ioréaensec avadcnal | y

accept abl e satdmgokigsreampriditesrearntigerf arrabiigen cpmpasitide dnda cetdeont gf t r eat ment  of

al | ergi c di sepsfga a6r DpHaRHadeMickBEtBéRdYe SMmdrdof.ons, infectious di seases,

and cancer, which nmethod conprises admnistering to a human subject in need

t her .eOf , @ th %dh@faﬂ) de%ftﬁee&%'oyg HEI ofqgrmula I) orapharmaceut[cally

6-am no- 2- {[( 'Ebles thNereé*thrthé)X ?wufagcq re ﬁ:%één mgﬁdﬁ#{' ri 9 di Ihé/dro-
n I”ISO

8H 8-
foer prSC.eana%n ige taﬁvﬁfn&?mm%wéwﬁ s gt fa?q ST RPEindd58%%and of her

inflammatory conditions, infectious di seases, and cancer, which nethod
conpri ses adnirirg tSétrrihﬁgor@\odeé theysgref 8 aprasnd piformalzd!) M @rbarmaceytically
t her apeut i cal hocepthible sdlf thedeatnfonthé mahufacture of a vaccine composition comprising an
6- am no- 2- { [ ( dftherdormmtidunl compyditod Xy} th®d&etthdnt ol preventdbryfldispasat yI ] - 7, 9- di hydr o-
8Hpurin-8-one as a free base.

There is further provided the use of a compound of formula (1), or a pharmaceutically

acceptable salt thereof, for the manufacture of a medicament for the treatment of

allergic diseases and other inflammatory conditions, infectious diseases, and cancer.

There is further provided the use of 6-amino-2-{[(18)-1-methylbutyljoxy}-9-{5-(1-
piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one, or a pharmaceutically acceptable salt

10



There is further provided a nethod of treatnent of allergic rhinitis, which
nmet hod conprises admnistering to a human subject in need thereof, a
therapeutically effective amount of a conmpound of forrmula (1), or a
pharmaceutical |y acceptable salt thereof. There is further provided a

met hod of treatnent of allergic rhinitis, which method conprises

adm ni steri ng”tefﬁoéquidwdﬂa@ﬁ’@]uéﬁﬁfal"i'ﬁdr?é@@l”ttfﬁéfieet@lafm%* eiptieraipdigedseal | y

effecti ve anpamd otbér inflammatory conditions, infectious diseases, and cancer.

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

7, 9- di hydr o- 8lhgraid fiirtHzr prd@dedthe Bseialareeai it Spi-mgthaleaiepikalelle-(sal t ther eof .
There i's furt BRErdHyONdrERT, RdiRRIFPO o Rfn-d-5R2bIB AL s 3bd 1R Bbtutdcirdbt | S, whi ch
met hod conpr i %%d% Al Ry tle’agnefnPofaaaaQ&H‘a@eaﬁsﬂé?laﬁ‘c%thérfhﬂ%ﬁ]gtomer eof, a

ther apeUtI Cal l dql ns ltf Cy S is8 BS afdc

6amn02{[(fé3 P HeEL N ?ub fﬁ r5 39195(1 pi per | di nyppentyl] -

7, 9-di hydro-8H-purin-8-one as a free base. There is further provided a
met hod of tredbefdtfudier preyieefehe Wifi & B cREPMEE otiomia Ye¥ aRiAimAcettsfliyng to a
human subj ect agqgrigble dalt thereelofor thg manefeelpe of ¢ malicgment foetbeitgaimgniint of a
conmpound of f ellemgit doinftls), or a pharmaceutically acceptable salt thereof.
There is further provided a nethod of treatnent of asthma, which nethod
conpri ses adniThérs sSlintREploRday iR bf 8L4RfIRCE-{[(18)-NRRGhybRQTRATI-[531-

t her apeuti cal BSdrhy¥& RERIA-8 8- pharmaceutically acceptable salt
6- ar no- 2'{[(%%0?:&%%%%‘%48 ﬁﬁé@é&ﬁf 5 aaﬁera&n%nwfpaﬂ&gw; il - O- di hydro- 8

Hpuri n-8-one, or a pharnmaceutl ca I'y "accept ab e salt ther here is
further provided a rret hod of treatnent of_ ast thod conpri ses

adni ni st eri ng 'Pge i Wiheaprowtes 1Be vss ¢ braaute- %ﬂ‘éﬁébf“eth&'b'ﬂtwwﬁe@t cally

ef fecti ve ano@iReridymypentyl]-7,9-dihydro-8H-purin-8-one, as a free base, for the manufacture of

6- am no- 2- { [ ( 28)ediamett iy tfimitepirjeoky)alaes siiriispi peri di nyl ) pentyl | - 7, 9-di hydr o-
8Hpurin-8-one as a free base. The invention provides in a furt her aspect, a
conbi nati on CURFPE isTurr@r GroGifsdaneli @k chapsuat af folmula @ ora fhaaidcB@esllyi cal |y

accept abl e sabtchsE 8af thelkOORE S MaMithfludlof & RRSEarfiHe P ihBSkatment of
therapeutical Lyragtive agent. The invention provides in a further aspect, a

conbi nati on corrprl si ng 6-am no- 2-

{[(1S)- 1neth uty, 1p| eri di ydro- 8H purin-8
-one, or a ph Eéﬂ%ﬁe& P\ée 138‘ ”é’aé]%f %ﬁg %‘P’J"”W@ q‘;]nlgr(glvw th at |east
one ot her thePﬁﬁ’&ﬁyl)E%M]y Q'!'Nd(fe Hrgeies-oneTHia ?WWP‘GH“Y@CW%a n a

f urt her aspectheregf, & fHisi menufagiyrecd apradichmgntdor de tragingant of asthma.

{[(1S)-1-nmet hyl butyl]oxy}-9-[6-(1-piperidinyl)pentyl]-7,9-dihydro-81-1-puri
n-8-one, as aThére® i@ReprotiG@ehdiade otblamirt2-{[@8p1-meteibatyiiey}-9-[5-(1-

t her apeuti cal bwea@{yny&tmemmydm BurinSe-brié! b8 fred Y, t61Qke Ramifaidseut i cal

conposi tion cgmrdkg,lng;gf@trpeq@mgg doafifarmula (1), or a pharmaceutical ly
acceptabl e salt thereof one or nore pharmaceutically accept abl e

e O L Rl e 0816 Smbltd B 5faoiear Uil DAL B o
1- met hyl but yl ]“B%VTatgﬁ@o'Cdlt'oﬁP ﬁ’@‘?‘f”&? j§opP %%nﬁ'gﬂlt]an‘?efgﬂ'm hsLasmPHsEsi n- 8- one,

or a phar naceafmipigiering a@dwpenpikiecsigineed hejeglof thegpautisply efpctivgprount

phar maceut i cablgcopoept dlidruldi(l), veatsaropcauéigally aecsptalii ezlighérsoff urt her provi ded
a pharmaceutical conposition conprising 6-am no-2-{[(1S)- .

1- met hyl but yI Ireer Js-f@her prévidddrehbiebdftnepeidhiyds biiefgiO didéda¥elsm oitdr pur i n- 8- one,

as a free basﬁ\ﬂalﬁrﬂgtogr&%nd?tfong[?ﬁf@ctlgﬁ@dliﬁggsuEﬁcpc?aln!:éf m&ﬁﬁétﬁwc% hée’éents or
S om RSB ol %g@b Xﬁﬁ%g&fﬂa@oﬁ% gl i awg byeeuti cal
phar maceut i caP'J 2 0eEE] [lr(a%]qé"eg'a’l ’g’?g(#an%ef' '"Bﬁgn%l éd

ﬁar maceutical ly
accept abl e di p rﬁ%” 0P & Frp%:egt:ca lyacceptablesaltthereo
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There is also provided a process for preparing a pharmaceutical conposition
whi ch conprises adm xi ng

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

7, 9-di hydro-8H purin-8-one, or a pharmaceutically acceptable salt thereof,
wi th one or nore pharmaceutically acceptable diluents or carriers. There is
al so provi ded Therpisdothesprbydedor methed efdreaimehtaf ateceicidipesgbs aWAI®si ti on whi ch
corrpr i ses adnindamgatbryammdiond.-iffedtidus diseases, and cancer, which method comprises

S) - 1- et hyl bubyrhihietying B-akaméd sibjgeeinindédybipies thgtapbeutically effective amount

7,9- dI hydr o- 8H‘@%lh@?@[‘(@)ﬁméﬁyltﬁntﬁ]&@?gl{@ﬁ%lpe\%lthﬂ)p@rﬁtﬁ] -D5-dPdr6-8H-
pharnaceutlca Lﬁ1@&pgggg 8.8 | uents or carriers e conpounds of formul a
(1) and salts thereof nay be prepared by the nethodol ogy described herein,

whi ch constit urt her this |n entlo cor ly, therels
provi ded a prgh E’a}'f"%\ﬁ ?rﬂ‘éd???aeﬁﬁtﬁ%qﬁ%érﬁatwntd@ @% :']'S ‘feh'q'm dg (1), which
process conpr F%’E@'S?%@"H‘éﬁ?’dﬂgé‘&?f‘ﬂﬁa’b?“ bigclip Az ’fa‘f‘?)rraﬂ’iH iglY11y: " wherein
R1l, m and n &festivpsansinkgf gisempouad @ePimesi(lf era @aﬂﬁﬁ?ﬁ@ilﬁﬁ'ﬂ agpent ferﬁﬂ‘lta (1) and
R2 is O . sal keyeohnd t hereafter, if required, carrying out one or nore of
the foll ow ng optional steps: (i). removi ng any necessary protecting group;
(ii). preparimgeraisYatter poviidien GeMPOsM@asenf DamRgle rhite, Whieseghod nvention
covers all cophh e&smne&nr@n@%hmg eanﬁln@emﬁ&teo? h@ERpaLted§Cr i bed.

Det ai | ed DescLj t[I oepnc% e b?ﬁ‘ bpt o sl BLdi én@”descrl bed in
o e LT CaP LIt e e o

ref erence cer act that certain
terms are defined, however, should not be considered as .indicative that
defined t er s Thee isfurther pravidedampiasd phieatens alraigninifisy WrichyPeiPetar y neani ng
or, alternati vemyises arminigtanyngtte p humprasublest innersitheree!. 4 weiapeiditalini t e or not
used W t hi n t bifectvethnmaini/of &rechimcZ () G thmethaibi:migpxy FaISH & pipeddinyl)petyifs used
herei n are beljsemsdrotap-sleinGrdnbas biree baveent i on such that one of ordinary
skill can appreciate the scope of the present invention. The foll ow ng

def i ni tions aﬁ'ﬁerPEq‘{MheI’gr érfng o®HltreBRent df Bhthma LHfentridiBR C%th@ed
FI toa

Ref
b?aﬁgﬁgge(s:hta?ndrgl & slis c?{ %@ ff?‘lenlegf Qﬂ'] Fb %lﬁtrcg%%ﬁf ct%ggrlng\f %ining up

Lo Six car bonH GHPOT cefoess'ea'ﬁﬁﬁ Bhftfewfe&ﬁ?a"%a&s% aeaftheer oo e

carbon atons. Such references to 'alkyl' are also plicabl e when an al kyl
group is partTmreﬁﬁmfﬁéproyﬁ@mme‘hwOféﬁ@a‘imﬂ@faﬁh'aﬁM'@rﬁ“ﬁ*&?d&emaﬂﬂ@éxy gr oup.
Exanpl es of sadhinialekyd togrhomgs sehjmit pmeeperohs dierdpagicallieffectye eupat ar e

G . cal kyl , Clp6abhkivib-ani 18)-1-ragtolitiulyl]6ad-asy -pifeetiey pootes 7 Daingyrolssal kyr refer
to monocycl i ¢ padrkabned bodarhaRlRkN ftgeditieRRmddbiee and seven carbon atons,
for exanple four carbon atons, or five carbon atons, or six carbon atons.

Such referencefodt & ke éaa{;é% metﬁac? AlothedP agtﬁaglv@n.eﬁhﬁahchc%s{,s%@' kyl group

is part of an Les of such

cycl oal kyl gr Sg@igﬁtgﬁ%g t8 augﬁpns & ngp(gégn“ pla/endlerarpalghcafll eff e ['r:lrrR

-amino-2-{[{ S) 1-methy utyl]oxy}-g[ nyl) pentyﬁl 9—d ydl% 8H-
purin-8-one as a free bass.

The invention provides in a further aspect, a combination comprising a compound of
formula (1), or a pharmaceutically acceptable salt thereof, together with at [east cne
other therapeutically-active agent.

The invention provides in a further aspect, a combination comprising 6-amino-2-
{[{18)}1-methylbutylloxy}8-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one, or a
pharmaceutically acceptable salt thereof, together with at least one other
therapeutically-active agent.
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Ref erences to 'heterocycle' or theterocyclyr refer to a nonocyclic
saturated heterocyclic aliphatic ring containing 3-7 carbon atons and one
het eroat om which heteroatomis nitrogen. Such heterocyclic ring are
azetidine or azetidinyl, pyrrolidine or pyrrolidinyl, piperidine or
plperldlnyl hexah droaze i ne or hexahydroazepi nyl, and oct ahydr oazoci ne or
hexahydr o- %E‘d%lt'ﬂ“ Prov'ﬁtéf'%PMeéwect FEaMBgaten cPRPEIngG GAMiBEne, bromi ne,
chl orine or f r{[b@ﬂﬁ@thyibyw@a} PP-Broineiidiey ey ot $-AlbydrerBHpLiirp8-ore as Ref er ences
to ' hal o' ref &eebapeitogriher bith pdgast bheootiner drerdpeutisely;actiyerigest | y brono, chl oro,
or fluoro. It is to be understood that references herein to conpounds of
the inventionTR&am fatieoplRAUsta sarhdelkbaPeoiphsitth coRBridifg@ecoAdsend B as a
sal't, for examph@ad) RhaprRcSHLLGH Jaaeeas&@%ﬁmreof%hfone sahée of the
corrpounds of Ef?arrm%e%ht(allli &Cgﬁwgg,wn@r F@aqgég fically acceptable salts and

salts which nmay no Rarmaceutt cal acceptabl e but may be useful in the
preparation o nds of formul a and har naceuti cal I6y accept able salts
t hereof. Salt SHRPYIgRSP ?r}adﬂ?cﬁeﬁlcﬁaﬁ%wp%?ﬂnda'ﬁ%s"@r ghilE! SAci ds, or
certain inor géﬁ”etﬁ Y&Uwﬂ?’@h?ﬂ%“t%’@@@r‘y')n’%yﬁ HedRYdreRHicHE S8 Oe t hin i ts scope
al | possi bl e gbasine¢utienty agogrtabielsaigheredi andicoeret more phaymaseudiéally he salts of the
conpounds of foepabladiuents cExangb.es of salts are pharmaceutically acceptable
salts. Pharmaceutically acceptable salts include acid addition salts and

base additi 0”Tﬁ@feis&uﬁfﬁﬂﬁroﬁdé&é’ﬂ)t@%éﬁéutﬁ:ﬁl doppbtichabhprishRS-Henseelsal .. J.
Pharm Sot, 66; n;le'tl';ly% Sk 9-15-FHPHERLIR Tty Pf) GRS Hh'pﬁﬁrl !IB—Xn 1Ge 8l gé‘b' e acid
addi tion saI tﬁas% rﬂjho%ggpﬂweq)h?;macgdh %%céel ?abl'erdﬁ or a/r r rom

hydr ochl ori de, “tor uenesul pRonA anesul'phonat e,

napht hal enesul honate and phenyl sul phonate salts. Salts may be forned

usi ng t echni qlBe RASOPKIIRA 2iPRPCRSsdorreparing, PhamassuticahsPMPPEIianYcR i on f r om
solution foll emlseﬁ/aqmmqat:qnm@unq)@ffwue\ﬂamaab@rdﬁcwcaﬂheccgetwémit

Typi cal |y, a plemohwilkeond gandry pracoeptidslcacaentebladidents omncagigts can be f or ned
by reaction of a conpound of forrmula (I) with a suitable strong acid (such
as hydr obr om therf)sdisdphdvidell 6 prosbdsiibrégaringa it gdRasdal &:’ﬁ‘%ialﬁon whlch

met hanesul pho@érﬁpr@és mmgr@mme@q (pé}qnhahmtﬂamgsw 1L amh. Ry Sui table

sol vent such a V. ual l'y

i solated for xaor ﬁrm nﬁia%)% % r}n%;&h%%y%gﬁﬁa a' r%Ff !Nﬁ](:%se

appreci ated t Rat > Rany g? ga Y:a%c8 ﬁl néghca OF th corrpl exes with sol vents in
whi ch they are reacted or fromvx/mch they are precipitated or crystallised.
These conpl ex&bergs@lsRpeNideda rraseis\enseparing=hphasnageptical compegig vdichwi t h wat er
is known as eomiigel aimixing &SerhipeAt{l1 St trhethyliyitylbxyi-Pil (i -pirsiiding)paniedl-or  sol vent s
wi th a hi gh p78gégdiotdy-tun-Banm dsyadreadese, bioinde suane prearmadeeticaliyet hanol |

i so-propyl al eabphble andnioreiriad. pyrroli di none may be used to form
solvates. Methods for the identification of solvated include, but are not

limted to, c'mom o%rhaha/mau s§1%|tH@rE§f$nag eE%?a@QW%%oQBIo%PrWl a (1)

are wthin t h ela ela(:ﬁe %rn?h cor}!\éﬁﬂteég?ljrther asgec f £ mvgrﬂl\%e e term sol vate
enconpasses solvates or" ree base C oun 11 as any salt

thereof. Certain of the conpounds of the invention rmay contain chiral atons
and/ or nul ti pf‘@omstheréd%prﬁ‘éﬁ’ﬁf’ea pfasese for de rrepagiien P REPendkr eoi soneri c
forms. The prieseyia () whiehprioesss spropispathis dspralertionfol 2 emerued efdorawiwi)s of the
conpounds of the invention, including optical isoners, whether as

i ndi vi dual stereoi somers or as m xtures thereof includi ng racem c

nodi fications. Any stereoi soner may contain | ess than 10% by wei ght, for
exanple |l ess than 5% by weight, or less than 0.5% by wei ght, of any other
stereoi soner. For exanple, any optical isonmer may contain | ess than 10% by
wei ght, for exanple less than 5% by weight, or less than 0.5% by wei ght, of
its antipode.
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Certain of the conpounds of the invention may exist in tautoneric forns. It
w Il be understood that the present invention enconpasses all of the
tautoners of the conpounds of the invention whether as individual tautoners
or as mxtures thereof. The conpounds of the invention may be in
crystalline or anorphous form Furthernore, sone of the crystalline forns
of the conpounds of the invention 2exi st as pol ynorphs, all of which are
i ncluded within the scope of the pr entNlnventlon The nost

t her nodynami cal | y stabl e pol ynorp r%r__ forms of the conpounds of the
invention are of particular inter t,/ nmor phi ¢ forns of conmpounds of the
i nvention nmay be characterised Rind & feRentiat ed usi ng a nunber of
conventional analytical techniques, inclydkng, but not limted to, X-ray
powder diffraction (XRPD), infrared et roscopy (I R), Raman spectroscopy,
differential scanning calorinmetry (DQC) g)thernogravinetric analysis (TGA)
and solid-state nuclear nmagnetic reso nce (ss ). It will be appreciated
fromthe foregoing that included within the scope of the invention are

sol vat es, hydr .1 Sonmers an orns of unds of
formila (1) aWEe"E'BIRtSmaéﬁ‘“é"?B? Fohedneey Selse &%ﬁ%""é’&”%‘p??i URIREE! ates in
whi ch the confoifdeleh apdiraigaiter( rpauiiee. GHYRHRIL Q0% PaRAe §f 5%@9 b¥ing e salts

t hereof have pwicesisteas:l y beneficial effects include allergic diseases and
ot her i nfl anméit or yewovith anyorsssboy projeatirgigroupt | ergic rhinitis and ast hng,

i nfectious di gigaseasspadingla e#ting ¢e.cohpaundeopomadls of fornula (1) and
pharmaceutical |y acceptable salts thereof are also of potential use as
vacci ne adj uvepd Sresenf¥vdMGHEREQ LR cHibitdiBnd TEHBSIIMERPARERpbAELFQPOUNdS  Of
formula (1) apgd m% grmaceutically acceptable salts thereo? may al so be
useful, as stanﬁ alone or in conbination as an adjuvant, in the treatnent
and/ or prevention of i mune-nedi ated di sorders, including but not limted
to i nfl anmmat oP§ialsd Reseratien of the Iayealion; sy ch as ast hma, allergic rhinitis and
rhinoconjuctivitis, food allergy, hypersensitivity |ung di seases,

eosi nophi | i ¢ pheerrassnt ini@,tiordieIdagcéblectiymhwﬁﬁgmmmmquh@@ﬁﬁéﬂds,

at her oscl er osingdhe garfr eadel f referergasentain iesys leodindfiesgre dsftnedathdTact thas,
psoriasis, satdRirtesishre fafihe®Rawdvef,ishsulbidt be t@SEERALOMYicstive tHaeSs syndrome,
bronchi ol i ti s gerpBg %§arela§éor.yswawﬁerm&bmaﬁw.tmng%mry dbdhhgicki s, cystic
fibrosis, act glwn%n [ P emﬁhatras&heé f.ﬁ.kymm Bl b @Fa eczema and

all types of e ca rnaceutlcally
accept abl e SaP ind ﬁg(rigc%epte mea n%%aq ar aql errn us re% vEd'B

SPVARERHA S e A A i"mareqf%%iet PaEPaaT 8 but not
linmited to ai PRRESHSINYeNtian: elowigidet "aﬁ@rwﬁbtplcllar’fwéﬂ noffi@itdbtpounds nmay
al so be usef uternpdefined.t r eat ment and/ or prevention of autoi nmune di seases
including but not limted to rheunatoid arthritis, psoriatic arthritis,
syst em ¢ | upuRefereyitdsaikgiSiidydeShleagtais both Seaga-chamind waichgd-eaondyl i ti s,
scl er oder ma, Qlﬁ;ha%h%ea%ftm&ooneé@h@ﬁ@akyn gérditing @) 18 @kicabon hiomkusH ng
graft-versus- bost IempStS?cﬁj?carbcﬂl At&ﬁ@@tugrtam}%%‘éﬁ%n o€ A5G bRghudipg, but not
limted to, g&. 3 afth 368 AL CHEAI LSS B iChsiner RS CRMANRAS of

formula (1) an arnacatd?o %%Ifl Igi e %/t so be
useful in the®? MOSIHERL B HPdt: Xswgea. Sé’&%@ Y PP PR AT HERY 1 i it ed
to, those caugéﬂgﬁvpﬁﬂﬁé%ﬁwWBCv?kﬁ@@gw(%‘d3 HePKtitis B virus, hepatitis C
virus), human i mmunodefi ci ency virus, papillonmaviruses, herpesviruses,
respi ratory vRefesases(te cyclodlkyf reltmmzuaondcmisew graeegpeandirorgbebyaroyhireeal  vi r us,
rhi novirus, nehidgEneutEbndiSys, paeanipld fdenzash Blvgs, SARSgrbarratbrvde stsiiNi | e
virus. The cophpehdsm®fsdcrdidtbreet b cypidiphas BBs epitab) whenacwepdiabl e sal ts
L herfegl; ey aEr%Q b R@aM 8fddthel Srold) for bikAIdEBlcidako gfs&@blEﬁéénge‘e&%%eh?nzr galrllgted
: X se i u u
y nmp u)gzloaﬁ%ﬂ%‘o%faé g‘f’ebgcl:fcgb%yl C?Ji%)g Fgﬁuo clo

limted to, erc eri'a eunDnl erg|II05|s
histoplasnDS|s, candi dosi s, pneunocystosis, Ieprosy chl anydi a,
cryptococcal disease, cryptosporidosis, t oxopl asnosi s, | eishmania, malaria,
and trypanosom asis. The conpounds of formula (1) and pharnaceutically
acceptabl e salts thereof nmay al so be usgful in the treatnent of various
cancers, in particular the treatnent of cancers that are known to be
responsi ve to i nmunot herapy and including, but not limted to, renal cel
carcinoma, |lung cancer, breast cancer, colorectal cancer, bl adder cancer,
mel anoma, | eukaem a, |ynphonmas and ovarian cancer. It will be appreciated
by those skilled in the art that references herein to treatnent or therapy
may, depending on the condition, extend to prophylaxis as well as the
treatment of established conditions. As nmentioned herein, conpounds of
formula (1) and pharmaceutically acceptable salts thereof may be useful as




The conpounds of fornmula (1) and pharmaceutically acceptable salts thereof
may, for exanple, be fornulated for oral, topical, inhaled, intranasal,
buccal, parenteral (for exanple intravenous, subcutaneous, intradermal, or
intranuscular) or rectal adm nistration. In one aspect, the conpounds of
formula (1) and pharmaceutically acceptable salts thereof are fornul ated
for oral adm Réfstenesitolheterasycie’ PUhetbroeyclyt paerto a marockelinpaiuisidd of fornmula (1)
and phar maceutéteratyclic diplegip riagtantadradg 37 tdvboredmsaarel dne hatetcatoedwhicgr t opi cal
admi ni str at i OReteb@OMEXARFIeR. BIdHTREAGREIcGhg hrahatirithe ae adendisg, roatrdldhe Tabl et's
and capsul es LQfyrQifdiyl, agéndmes;r bBLridHY, ABhGRRzahiRe SraRYARELRBInyIex® pi ent s
such as bi ndi ngalﬁgl%gﬁc% opﬁexgﬁ@pgjdezﬁ SWchp. acacia, gelatin, sorbitol,

tragacant h, nuci age o starc ose or pol yvinyl pyrrolldone
fillers, for crocrystal ce ugar mai ze
starch, calci gﬁﬁagﬁﬁ‘? ﬂgf‘@g%‘r re%%?“o‘f"ij ik byq”m?r F@%{Wfé’r#"‘foé?e ing R nmagnesi um
stearate, ste ’PF‘E‘ea?fl'Q!l'”e 08 flieoring, oRefere SRS & Balg B 1agip, PP CAlt rch’ir5| nt egrants,
for exanpl e, M@ttmcg'!yéhf@ho chlpwserdika®l | ose sodi um or sodi um starch

gl ycol l ate; or wetting agents such as sodium |l auryl sul phate. The tablets
may be coat edit &6 6& dndegstdod tiae tdhaeiscesbirkinkaoempolmdstoh the dventio®mesbn Bi qui d
preparati ons g@¥pdIRd bifforkdR () & Me®ke bhR! otsagaltdor RGHEOES Or Oily

suspensi ons, sodMbicAfSiy StbbhiahiO8H. Syrups or elixirs, or may be presented
as a dry product for constitution with water or ot her swtabl e vehicle

bef ore use. cont a| nven itives
such as suspe%ﬂ#1 Pglhgézg'ﬁf"g nsga{forgyfﬂglmgcp M%Bhagm Ut'caﬂ acceétabq alt g(gl | ul ose,
gl ucose/ sugar S&§ raitherpharpardics e 'U? léee SEfé’ P t hyl

cel I ul ose, al erﬁp@famm qRoHpds QjErmgp aﬁﬂ/ena@@e??a*ﬂcew asgeRiAhle salls thereginyl si f yi ng
agents, for eSdhsphay,belderetdﬁrlom cegain Inotganic woeroalicaids. @ cedrimioPraaniaen- aqueous
vehi cl es (whi olgam@pasencl ude edi ble oils), for exanple alnond oil,

fracti onated coconut oil, oily esters, propylene glycol or ethyl alcohol;

or preservati ¥&sinvdndén .ﬁa@dmlmmmnﬁe& 13a@ﬁosl@lb@@)ﬁlch@nﬁ#ﬂraﬁé(b(é}ﬁnzOat es or
sorbic acid JaRnBheRctahd 4 JRYo é&n&%mo@'o@fm;éw salts, flavouring,

col ouring and/or "'sweet eni ng agents manni tol ) as approprl at e.

Conposi tions for | nt r anasal adm ni st atl on .inc ueol conposi tions
adm ni stered EHPMHRE é] §“t53f"ﬁ Wbl t "B?ﬁ‘?P Al i t abl e

conposi ti ons é‘%ﬁ??@?'ﬂ s%lfét"’éﬁ‘“d%mtj Reditiansg “d&asecaaqdf“f’%?a“ﬁo OHPYEBER pose.
Conposi ti ons fwiabladalisrses Beaeiebal. v.dhetie Jeirf§ 1ot (MYSe may contain one or nore
exci pients, for exanple one or nore suspending agents, one or nore
preservat i vesExdmes®f phddinaceitidcallpadcattisie aciadditon @Bltsef b oormpduby ofadj ust i ng
agents, one OforilA @) |ﬁQu<ﬁaQ4yH|%BFoﬁudeal%rdéﬁwnddW§LhM@fe SRNRABSININSNdt® control the
pH of the COMRRRIAAABnorad, nSHHERhEs RNBHIS, Bhd BXHLEMndrHELART , t he

conposi tions may cont ai n other excipients such as antioxidants, for

exanpl e sodiu ite nd tast ositions ma
al sgp be adni ng]g' esf%r"@ﬂgs'ﬂ%?gh%(f“eﬁf"ﬁ}gl?no?vg tg%gﬁq?r etxﬁmplcgnp ratory tra)ét
by nebul i sati B’ﬁ’?'p'Farﬁ'P? Hpm selvtiop deipsed by F?é'o?ré\} 3b“e"raﬁ‘?rf’ 'Ot“H’ nd(s) of
formula (1) or (a) pharnaceutically acceptable salt(s) thereof to be

del i vered t o ajdically. eabamfaceuiieally asaiptable\picidiagditiqnt dals carapefetmediby sepstionand
further, may pkes donipotiticof toimpladndiiisd swithblk etrenglagid(($uch as hfdadbrgphier naceut i cal |y
accept abl e S ah{dréchiotif) @TBRrict Prolu@ARuPhbric, Geffadsdulphbiidlort he tar get tissue for
| onger peri Odﬁaﬂﬁha‘e’n@ﬁﬂph&lé Héid3pBordMpih AG kR éﬁﬁleiﬁt%ﬁcﬂ A dnHRg

conposi ti ons @ﬁtﬁj D8] RE Lt #al By b PR bERRI b elalt QMHQnJ he nose

subsequent t cavil ty ber ng eare at| on the
conposition ¢#"be adni ni st er ed to one nostril whil e the other is

manual | y conpressed This procedure would then be repeated for the other
nostril. Typi taflibe apgreeiatef thahiaryrrasgnic GoaPoyss CRT fomeRIMRIeXse WKtini ni st ered by
t he above pros@dntsan whigh thewere regctedhar emmwhivh $hey acshprerigitated geervatsllisedce dail y.
O parti cul ar Theseebmplbxaarage knotvn as &sihteg’o Ffposiatiplens cawpidxatihevatanis once-daily
adm ni stration. The suspending agent(s), if included, will typically be
present in an amount of fromO0.1 to 5% (ww, such as from1.5%to 2.4%
(Ww), based on the total weight of thegonposition. Exanples of

phar maceutical |l y acceptabl e suspendi ng agents include, but are not limted
to, Avicel(r) (mcrocrystalline cellul ose and carboxynet hyl cel | ul ose

sodi un), carboxynet hyl cel | ul ose sodium veegum tragacanth, bentonite,

met hyl cel | ul ose, xanthan gum carbopol and pol yet hyl ene gl ycols.
Conpositions for admnistration to the lung or nose nay contain one or nore
exci pients may be protected frommcrobial or fungal contam nation and
grow h by inclusion of one or nore preservatives. Exanpl es of
pharmaceutically acceptable anti-m crobial agents or preservatives include,



A buffering agent, if present, may be included in an ambunt of fromO0.1 to
5% (ww), for exanple 1 to 3% (W w) based on the total weight of the
conposition. Exanples of taste-masking agents include sucral ose, sucrose,
saccharin or a salt thereof, fructose, dextrose, glycerol, corn syrup,
aspartame, acesulfane-K, xylitol, sorbitol, erythritol, ammonium

gl ycyrrhi zi nakrewnehalhydtatel, Soleatswith, highereiling peints aedierisolventeyided gh us oi |,
canphor, a naprapenkityf tb &arunydmgendgedd sucaas watbd, BihandhlisoFdrepybaledhnigaralyént , and
conbi nati ons B@{ieYkclidb®: A5y BAIsad EFodDiokars ( MpthoByfoliae idaatfiugiedot o ai d
solubility ofsdhedmmiiseaneie nemmealm&mhaaad{.@éanetyagrsmswmets Exanpl es
of phar mceut&&?ﬂ Lrﬁjs%?fbﬁp*lé‘ Sto N3 e%ewe%f th@%ﬂ%n ﬁghse%rh%renmhel inted to,

BLF%lﬁSFeﬁ'ey%éy LY Q%D%sts%%ﬂ"'\é%%@&%% KBRSt p R o ™ 1 one

enbodi nent ol vent is propyl ene glycol. Co-solvent(s), i f present,
may be included in an anmount of fromO0.05 to 30% (ww, such as froml to
25% (W w), f ofertainafifieccompewnds of the ingentionmay coaieehirghpierhreandr BUltigiei ght of t he
conposi ti on. Rodpesi hermesndy@xisiimbed @dnceisterepistmericifagmsi hied prekenbqueous,

organi c or aguemtsd eicgapissestalidf teatsredoyhepafttercompoloily sttibd hvemgorconposi t i ons

admi ni st er ed heudifEories RordisOfetihdr a8 IndRidud ERADISEINSE br PITRiueYs therdal er, for

exanpl e, resernmeafag Eéfnu@%\ﬁﬁﬁéat:brﬂsh%?Et%reofé.&h&r RRS@nEhYesRAWRabsigyhal ers,

P ooel T e har et BOEmEleYe B WSt 4/ YN ?yesmgﬁb mmwe he ofnyPr essuri sed

aerosol inhale o) LthﬂS
contain water® é Sﬁ’i%o Sc?me[legnotr e’(‘ﬁmptjz APy céot'C?“ "Phie o amqessq'%ﬁ% & be

provi ded wi t hWeiBHhEHPPEREIesE i oY ‘élﬁ’t"‘ée'%hué’ﬁ e§§th5 ?%r%@* g s, tonl city
nodi fyi ng ageditigodend the |ike. Agqueous conpositions may al so be

adm nistered to the nose and other regions of the respiratory tract by
nebul i sat i on. C&tarofciang@epbinds pbthayerbien agy exstsn sabwmeicnensoit vdllispensi ons or
aerosol s del i yfertbol tHHMnR HAKEAIHVE b RACHHasskd all ofaBe BulREaethedose i nhal er,

with the use gfm@usddid #liRehti Wabih8thshidARRlal BbmerSRPBOSixiul@Merddpr
adm ni stration topi caIIy to the nose (for exanple, for the treatnent of

rhinitis) or I!'O Ihe rHIn%fthe mve |Pn eln%r ?aﬁQeg?{chﬁ@ (S:POWROS' tions and

agueous corrposﬁ(fomr?g“ surised punp.
Conposi ti ons WHINEA"AF-&ORMBAL 'ii? 8@?6'1”1 8@5 %‘egf"@p%f’? gﬁi')%’”‘fe(’}ﬁo "W ni stration
topical |y to B¥anadunorehsy pit of vhich apyingleded Wihip i scppee’ dgiProsanfi ¢ apl e

conposi ti ons ineentien. nThrawast thagnodynramigafiyetahle pelyrepii¢ orm pidermsiaf §epur pose.
Aqueous conposimpoconds df e irnenioniasd of paitionartidereéte | ung or nose may be provided
wi th conventional excipients such as buffering agents, tonicity-nodifying
agents and t hpollrhéBhic AFHESUSMPAIRRS & the ARMtiBRMapbStahRicAsiliaatist ered to the
nose by nebul gl using Ia‘r\hﬂb&'o?%Qéﬁlﬁnémyalﬁﬁﬁ't&ﬂh h¥esPRoMARH bltodlel i ver a
fluid composi i § O LDE P rast?ow %h@é kG PASkAAD MY be

Y, infied £
agueous or non- spenser may
have a di spen§‘? Osﬁ?ﬁyzij'ge%?t'a B 'F%‘f é' gﬂ' ﬁ%& ?{WS%rSYlm\A}chnays'srret ered dose
of the fluid E6Hpaed ibaten gragesself BrEANEHENEPI i cation of a
user-applied force to a punp nechani smof the fluid dispenser. Such fluid
di spensers ar b wildeappktiytep frowitteddregpinththal incisled within thefscopglof hpl e net er ed
doses of the fletitioh srerpestes, inghates, enaesed pbgnnghid fspe nEibbtennepods sequent i al

punp actuati oaﬁerm‘mqn(gh@Q@@@h@gﬂ\fmzm@e@r orifice may be configured for
insertion into the nostrils of the user for spray dispensing of the fluid

composi ti on 'Ega%daég%m@%% %?e\é'ﬁxhlcrﬁh% Lithgbulio@ RIRER ézgmt he af or ement i oned
type is descrl e\[,\% ?its € %av o{ent? Le eI’f @Rguoceatl on
publication nb r@ ép EU %?31 The' di spenser has
a housi ng whi Ef?rgﬁ%@l%esaa'ﬁl"lﬂea'"&?r@ ﬁafwa“ E’W ée @'Céﬁﬂ'ﬂ 38 on punp
nmount ed on a @¥pmaiedtiogsoliseasas: aNdfioneera T 1e WMporsisebeIryial ahe housi ng has
at | east one phangessutipaty adskrialie shits thevasf anglaiselof pofentiahuappevacaiar dly with
respect to thedjvaai ng to nove the container upwardly in the housing by
means of a camto cause the punp to conpress and punp a netered dose of the
conposition out of a punp stemthrough a nasal nozzle of the housing. In
one enbodi nent, the fluid dispenser is @f the general type illustrated in
Fi gures 30-40 of WD 2005/ 044354. Aqueous conpositions containing a conpound
of formula (1) or a pharmaceutically acceptable salt thereof may al so be
delivered by a punp as disclosed in International Patent Application

publ i cati on nunber W2007/138084 (d axo Goup Limted), for exanple as

di sclosed with reference to Figures 22-46 thereof, or as disclosed in

Uni ted Ki ngdom pat ent application nunber GB0723418.0 (3 axo G oup Limted),
for exanple as disclosed with reference to Figures 7-32 thereof. The punp
may be actuated by an actuator as disclosed in Figures 1-6 of GB0723418. 0.



A further delivery nethod for a dry powder inhal able conposition is for
net ered doses of the conposition to be provided in capsules (one dose per
capsul e) which are then | oaded into an inhal ation device, typically by the
pati ent on demand. The devi ce has neans to rupture, pierce or otherw se
open the capsule so that the dose is able to be entrained into the
patient's lung when they inhale at the device nouthpiece. As narketed
exanpl es of sfsimodidators ebihe Imenunenespotrs theetampovrsds oROTAMA(DERTmM

(4 axoSni t hKI piregrhanitbaty’ddOb kil he Bobinay aigee dsatyk bh etamd-3loRradsur i sed

aer osol conposinibiANsn Sekintzlventfi® theitieb@leat andfr p@verien diihiane-@edatspensi on or
a sol ution angisdrBets Qr%’ﬂdﬁ!b@u%o@ﬂﬁfé@%%léﬂmét&&ﬁ%l@@d dise@fesubay maceutical l'y
accept abl e Saggthrﬁg"%ré? r aﬂdﬁ'h“c;c LBvi, RRB LAY, nidérRndfitfiuhg Uor ocar bon or

hydr ogen- cont gg@gsggeos.no %%?Ei[s 9Byt é}ge%.t.{ﬂ%rss%fm particul arly
@s

hydr of | uor oal Tﬁ tt A g €

1,1,1,2, 3,3, 32 %’Bf%er"i" %{‘CFPa P, ?ﬁ%??ﬁ*?“ SRS SarcpiiesiSar osol
conposi ti on mBYMeRAY B S/eSE‘Eﬁtﬂ“éﬁ’ ﬁtreéHHYQdf%PFOE@VPﬂB%P‘ErP@ﬂOWE? Bfents wel
known in the aymoranctisegse.sink$itis: cystie Boresig actipicaeratogs ¥in JyeRlashchroe an

ol i gol acti ¢ auitichrierecdams sratt dllngoes hijeegodtitie. g. as described in WD 94/ 21229 and
WO 98/ 34596 (M nnesota M ning and Manufacturing Conpany) and co-sol vents
e.g. ethanol Thf¥Rpditds SEBmEMNPRAK bhamacauititdly geRpEBE kMtshkeré@@iyned in a
cani ster (e.gas@bl ol dtrBatRM Sl brevb@DR €f dhdibnPagsbMBsdiBiod: @ metering

L) A0 o bleEint D A i AR S WD Su R UASBASRE, 1L 0t et o

creans and gels ueous or oily
base with theSZPeHT Sd?layoﬁ‘lsog)&luggw g re%twgma" fof and) or 'Ono f’tag" L%'éent and/ or
sol vents. SucHsagiachig tf‘ﬂﬁ[ﬁ%‘“"‘f“ﬁ’rtoéﬁfﬂﬁf@ H‘le Eﬁﬁ’é’a’ %’5'/% ¢ an oil
such as |i qui Upysarehemaiosys. Sioagege diapase. Hkyiosngspondylitis WP%"‘”B?I or castor

oi |, or a sol demeatogyediisagiayeidsyaretaieiaskien. ichiding graffhersieehmishegjsesgont s and

gel | | ng agent affadrhabry aye! biseasee thcladiogrodt myg lihitedtthCrotalsutissasd antdhe base

i ncl ude soft padrafikicaitisal uni ni um stearate, cetostearyl al cohol,

pol yet hyl ene glycols, wool-fat, beeswax, carboxwolynethylene and cellul ose

derivatives, fitdiioodéGPiokhy é‘@%ﬁ%ﬁ&ﬁ%&&m@ﬂ%&{ept@a@ sbl@;'}h& Gmysifying
agents. Lotio ?BXSS (Iam 1he trealimen £ 5f b tlou s AIHE0Y R m% blﬂl 8o and will in

eneral al so on I'SI'hg agents,
gl spersing ag! ﬁ?esca“§ gﬁﬂ?tlﬂ V'ﬁ"%%}?ﬁ% E‘?pa%/tfﬁr%w'é'gﬁ}? atlig gn"t"gs) SWng sgf or
ext ernal appl I%”P@ﬁi‘c'ﬁﬁﬁ)’ vises: PeRrifeERViRiSeh hFWésvé{P%Fdes%irﬁV%‘tﬁuﬁeéﬂ?g powder

base, for exainfWenza Yieses, rdspicatesy ayngytiabyirys.¢ Wnovinps Jetapagupiger nul ated with an
aqueous or noparaigiieozssirizaSaRa), sl Westlile sirusg Theecnapoundsrad fadingp 8y @idng agent s,
sol ubi | i si ng pgeRbcutiGsReadiigsig erRtf Dby gieiserseal intestreatingt gonpounds  of
fornula (1) apgdpRRnEBERAY A% by, fResaRliaRbaesRlng, sipsienb. MRse for exanpl e,
be formul at edisfipge, Bm%ﬁ&méd tg%BeY&ﬁo\élstacféﬂme%rﬁdn%naéd&&jﬂfo@@tChes or ot her
devices (€. 0. nBhoasileadas, deYl-fesy osvghleﬁasp%hlgmga.atc Biodhve_component

into the sklnd go r’%l? Iy rr“taketheform
of tablets or “FEPENHE Sf’%rldﬁﬂ‘f é?xgala?"ﬁosfshgiscgﬁq}%ﬁ? TRaTngRHEr°™ahe conpounds
of formula (I%_ and pharmaceutically acceptable salts thereof may al so be
fornul at ed asTkagoIweundsof eanula(pand PRermaretitieayy eerspenieisalisdheredipsi t ory bases
such as cocoaalbube exsfubin thet festmeylt yioeri¢usessnceTh in pedispatthelteasheftof nul a (1) and
phar maceut i catdrgera et abbven 16 &k rpoiseve eoinnmaythalagparddndialimubeined f or
parenteral adiihifdds, rétal N chéinbah, Wngl cBh&E tbirédiat @ihcet Qgdlorétttd tisncelf Ui on and nay

be presented leddéPbéncgon%glaﬁ&ﬁmeuf(ébrmué MFAABRSs & AIMAWaRSr. Vials, small
vol une infusions or pre- ed syringes, or in multidose containers with an

added preser V@ Ilgaﬁﬁf)gre%ﬁtgg H‘pt(%s | tsk(?l n(? mqaey arF tﬁgt efgl%%(r:]esfh%F nr’1‘5t0£’f1rtsea’trsn%lntl'lotrI ons,

suspensi ons, may
contai n for nuf"S@8Y 24 8%‘?’@'”&9& eafé’”‘zii‘ﬂ“r 6’8‘38 d%ﬁ"?g y%l?falséﬁs i‘ﬁtl m crobi al
agents and/ orfr?ﬂﬁ'ﬁ?'&lofsgﬁt%ﬁ%tc?fﬁ’@'oaﬁent s. Alternatively, the active
ingredient may be in powder formfor constitution with a suitable vehicle,
e.g. sterile, pyrogen-free water, before use. The dry solid presentation
may be prepared by filling a sterile powder aseptically into individual
sterile containers or by filling a sterq7l e solution aseptically into each
contai ner and freeze-drying. The conpounds of formula (1) and
pharmaceutically acceptable salts thereof nay al so be formulated with

vacci nes as adjuvants to nodul ate their activity. Such conpositions may
contain anti body(ies) or antibody fragnment(s) or an antigeni c conmponent
including but not limted to protein, DNA, |ive or dead bacteria and/or
viruses or virus-like particles, together with one or nore conponents with
adj uvant activity including but not limted to alumniumsalts, oil and

wat er emul si ons, heat shock proteins, lipid A preparations and derivatives,



The conpounds of fornmula (1) and pharmaceutically acceptable salts thereof
may be enpl oyed al one or in conbination with other therapeutic agents. The
conpounds of formula (1) and pharmaceutically acceptable salts thereof and
the other pharmaceutically active agent(s) nmay be adm ni stered together or
separately and, when adm ni stered separately, admnistration may occur

si mul t aneousl s oentagdibertin alompeurids obfngmute (Hend pAEmmacavticaty accoftatitre
conpound(s) o$alfs@ranadl maf bg ukrul bathepbarioagaid. i cal | y acceptabl e sal t(s)

t hereof and the other pharmaceutically active agent(s) and the relative

timngs of admdiddodtdsMRrothdik %d%ﬁéaﬁ%&mcénpaeaeg@aefsgtsaﬁab&%ytbbe desired
comnbi ned ther?o%H%tb&Eof%&rﬁ%frahI&ﬁ aﬁg%{yeﬁ&{tl I gon of a conbination of a

conmpound of formu ceutica acceptable salt thereof with

other treatment agents nma admi ni stration copconj t a unitary
phar maceut i call %Eﬂﬁf@gﬂ({ﬂ%%rfp%ﬁiﬁm‘*rﬁ’ APGEFHIER BQ?H'GE'ES IS tﬁ?{e‘géﬁ nf

phar maceut i caPxasipiipbaformigaigd Baeml F%@P'uﬁh‘ﬂ‘gfj tﬂtfé”%?f" byssal RARSRIH (flf§ir

Al t er nat i vel yexanipis istoavbiovat subeutarepush intradinmingli wtitraasadgsgrasgctdly in a

sequenti al nanatrainisindtien.einone agpett, hatcompdundgeiitrmius (ddnd phagbaseatibaly r st and t he
ot her second géceptabie sN@tSaeof SABMBRAHAGHJra bd@Riration ! nad fuaiier edpeche cl ose in
time or renot %e'c@mgédﬁ@s of FeuRQITRRY prtbemAdeufi@lyBtcaotidid saAB theRbpsrBBCEUt i cal |y

acceptabl e sajf.5,LAEfL UbicHFBImPR kil &a%l@ﬁt%&éa@&imaﬁe}a a@ﬁ‘uﬁ’us‘%ﬂdﬁm e agents
useful in the prevention or treatnment of viral infections. Exanples of such

agents includ W thout limtati . nmerase inhibitors such as those
Goonl osed i n T ool Gesaore sRinzRtoh T Ehah Srenio Bt P e

2004/ 037818 af¢F"\ABLPPNG ERNS o3 example 3P, ackeik. gpladn. sQiitolgisagaggmit 796, R- 803,
R1728, R1626, musilageplstageh, eelvioee of pobvioy ewrlidonadiile oty @m*acw 2004/ 074270,
WO 2003/ 09544 injcrddBR60IB¢ 646 S, gD 2R064r0R 0980 PIBPRAe 57 §BHEBS, WO

2004/ 064925, \W\WHHRR4H00EL3HE, mi¥Dei0RIURRT 4B ari VMDA 21 delBhyleWdgRE067 014543,

WO 2003/ 00025 4§jjicaERsiagrants Jor depid/ dblSSarch¥orad0atAkfiad 28dfum ¥odM2/ 057245 and

simlar agent e gREAIGR! %ttlnﬂ%bé}ltéchﬁa§§£&hn@l§ur§&¥1ﬁ;h9t¥' trhe K IOV T,
ganci cl ovir, g&P éccordut [B'hrx%ﬁjc{dg%eﬁl RAuwslimnkaf. agents; protease inhibitors

such as the’ H rot €ase ors saquinavir, ritonavir, indinavir,

nel fi navir, anprenaw r, fosanprenavir, br ecanavi r, atazanayir, ti pranavi r,
pal inavir, | aSraiiHid prepariiophmaya/n fredbanelor FAMBIEt BREOSI ¥ RB061,  VX- 950,
5CHS0B034:  an8uspensiang asolusigsneraulsionse $¥Eunsi oflBlixih @ Ay Pepesantedras peins e

t ranscri pt ase piodinit fir tonsitutianofithaeter iodetherdiiteble vehidabeforerise. Baghiiguidi ne,

zal ci t abi ne, alepaattns magicantiid coreentedd faduitives sadbefseuspendingegentsi or f ozi vudi ne,
todoxil, entr bﬁéntp@éaism.:ol @) uthyFselAsEEPN00s &/sucl Mgy, ebinne, and sinilar
agents; non- nUe|SOEMG CRIGE SGrickRaH LaLRsE aluﬂMLbhét@érﬁte@efkﬁ' udi ng an agent
having anti - O% @Cfeh%@d %6Eé¥t§' gmﬁiglghg eﬁtgqﬁ Ie |&'JI'[FII"] F%roﬂﬁt r??:ngna such as
nevi rapl ne, geoug cies (Iwhrch nclﬂ@gﬁﬁg :%.é:? rteké%ﬁg

capravi rine,

O e T kPl Cieor Db o4, SegReSh sy IHEAR RS . 355
BVB- 806, 5- HePiegensiies fareragmpla quetiysor ronylayivasayhenrratisioh pabi gty B | - 870, 180
and sinmilar ageeparstionsudialsg conidin biffeo palis flagduriag, cPiauigangdietswealeNH3,  and

si m | ar agent agentshemoiamrdiol) ecgptapriatenhi bi tors such as vicriviroc (Sch-0Q),
Sch-D, TAK779, maraviroc (UK-427,857), TAK449, as well as those disclosed
in WO 02/ 7476 @omy¥aii2RA9 b RRdthéd adMQusZ-Q@ﬁJ R0 hduecbatiddiifS5 010, WO

2004/055016,  YW.aQ fng§§1%:Iw%s%Woﬁ% gggr%é&ﬁ%mpa@%taﬁen&o%&l%@ntS

neur am ni dase I tors, s m amyvilr per amvir
and simil ar ag ?gwaterasth Huentorgﬁ: er, SE&@%% C\é,nh%sn ﬁ?#oﬁ or i mant adi ne

and sinilar a ‘P@i’atﬁﬂff’ tﬁﬁ@é??@%ﬁﬁ&ﬁhﬁﬁ%&” ?{fnoé%%g’tetgfr Jorii&PEot i des and
such as | Sl S PABEYINUM AUSPEHAINIATEBIE R & MIRErSPENaIVeRPaRLEMIE SHFRRAS: i ned
mechani sm of Qee drangre fopicitegdiusinagenissmedy Belereedvens. \ADd JepBCHidE 761, WO
2003/ 085375, Winzdess kx2ottd therpHba vherdompogiliva, foi enamale sdgffataysteMhe conpounds
of formula (| Fuehd tphampastiun ineglcbitainotephaiplests sadhis dntieddeos, fomy al so be
used in conbination with one or nore other agents which may be useful in
the prevention or treatnment of viral infections for exanple inmmune
therapies (e.g. interferon or other cytgkines/chenokines,

cyt oki ne/ chenoki ne receptor nodul ators, cytoki ne agoni sts or antagonists
and simlar agents); and therapeutic vaccines, antifibrotic agents,
anti-inflammtory agents such as corticosteroids or NSAl Ds (non-steroidal
anti-inflammtory agents) and sim |l ar agents. The conpounds of forrmula (I)
and pharnmaceutically acceptable salts thereof may be used in conbination
with one or nore other agents which may be useful in the prevention or
treatment of allergic disease, inflammatory di sease, autoi nmune di sease,
for exanple; antigen inmunotherapy, anti-histam nes, steroids, NSAlDs,



Phar maceuti cal conpositions may be presented in unit-dose forns containing
a predeterm ned anount of active ingredient per unit dose. Such a unit may
contain, as a non-limting exanple, 0.5 ng to 1 g of a conpound of formula
(I') or a pharmaceutically acceptable salt thereof, depending on the
condition being treated, the route of admnistration, and the age, weight,
and condi t i onesmpdsdipetmedatisuldhite faad feetd-niasking desntsg €onwngiess Mapaso ar e t hose
cont ai ni ng a dahdryinidiesd toihe aode-al other, regionshd el raspirbioyeracdyinebdisaton. an
appropriate fraction thereof, of an active ingredient. Such pharnaceutical
CONMposi tions pRY%nA8l d%ﬁ@@ﬁtfo‘ﬁgngypélfﬁﬁﬂ%fcomﬂguﬁﬂ?st)'E}pfgﬁnu‘(@(i)'ormom in the

phar macy art. gﬂmﬂg&u{csall#g#éptgt” L E’)trBFe%on%%%elﬂre%% @éétdf%'naé?a@”pos't' on
conprising a kme tar et su%n@fu r m%sf e?mi? % gcﬁ.llﬂﬁ{if(ﬁ‘fé%uﬁ(ﬂggrpt abl e salt

t hereof, and Oh¢ e(s) F carriers.

There is al so! %PB"(’W@%‘?&'“%?”%?‘%?@&E@‘EF llr‘ 5 ’gt‘l‘c‘i‘?”tﬁ tﬁ@ Btical

conmposi tion wHStA %Wl%@%"%ﬁ‘fﬁ‘%%ﬂ“@blé ?FﬂtSU @imeorfrHF?ﬁﬂah (0, or a

phar maceut i cak¢ryrasttierspraalsi be ferdhe patipetieibhale aipwi thoeush die nese subservetaceut i cal |y
accept abl e di laubabasabraviydremgetesred TPoinggifeation the coregmsitippwpidhband t he cl ai ns
whi ch fol | ow, agihie®edithencaRrtriewtile tregtiar @SnaiubiBrcompessddh Fhieprodeduveonpri se'
and vari ati ongoQHH3n 88 repeRBPTor e DthePMir COFRENYS britthr swddprdys pér deeger st ood to
inply the i nClrvHﬁB BQacﬂ-ﬁlnl@ie%%ﬂ/% doBiEI6tedre oAt 8Ro, OF thdeQitRs @heH da £9er s but

not to the ex t i ntegers or
steps. The CO% gc@e (S)aflly aBé’paﬂchEF |P$emsp%gfnt ?rﬁasﬁl cﬁﬂlpgsrltogg QMtB%lgffoFr)r epared by
t he met hodol og& T "B@?}ra}l%'?‘ ei nafter constituting further aspects of this
invention. Accordingly, there is provided a process for the {)repar ation of
a conpound of Th%?%ﬂ?'&*“@la)?le“t(ﬁh|‘f¢fﬁ'uﬂ¢%d\@'§@'% Prezedt in[ge aepH et e i on of a
conpound of f 8rinub% (¢M,)suctiNgg fidmet. 8% to R4% (wiw) dradedondghetoteb weighief thbef or e
defined for aceopgitiomdEamplesbhphaandckiticallychcEdptabie Cipdhding ghentsaincludeher eaf t er,
if required, e@rfe/mhddGmddito, MVReB(mibRESstalfine d2duldseldnevérbgkympihiieaialbsst eps:
(i).removing @Wurgega‘?&fxﬁﬁé&hﬁée@ﬁf&%téo&ngééHtﬁ}n , tradBeaRthCRdMidnitg @ salt of the
conmpound so-f QL xEXATRL 61 Cgbgmﬂ/ PIe,ﬁt_p Wadlsa (1) is dissolved in
of a so

a suitable so v I'n the presence on o a suitable acid, for
exanpl e a solutlon of hgdro en chloride in 1,4-dioxane and stirred at a

sui tabl e t enp&PEPTFIRNS OGFdAPSFRIPR O 'F‘Fb'f’%?" ”t"%"nﬁ@ GECRSF Mg UI tabl e peri od
of time, for emrt%mqmbezwfﬂ%”gom migeobighprfeiar! GoataminaHERP@RYER P educed
pressure and inkisipegiodeer herediessiyptivesl Bramples of phainaceyliselivaseertdlyr exanpl e
nmet hanol , andahtoaiediabaieots anpresavadixestisoige. oa ptermotigeted tonuasaapl e an
am nopr Opyl SREmeaithchfigRindd & eRanbls belgealkorsure biusrizid, benkdhaniveudHicaibé.e sol vent ,
for exanpl e meiadial) ceBpPrididien SRbNERNEUEIREAWER Ehidridte @h Rydstg pigiauAd of fornul a
(1. A Cormouaq i), FRrdTH R gértd For TRIMME IR GIRRIRR: Ri¥aib SRAGTIARcRL @ compound
of formula (I aJ: ate and thimerosal), alcoholic agents (for example chlorobutanol, phenylethyl

alcohol and benzy! alcohol), antibacterial esters (for example esters of para-

hydroxybenzoic acid), chelating agents such as disodium edetate (EDTA) and other

anti-microbial agents such as chlorhexidine, chlorocresol, sorbic acid and its salts

(such as potassium sorbate) and polymyxin. Examples of pharmaceutically

acceptable anti-fungal agents or preservatives include, but are not limited to, sodium

benzoate, sorbic acid, sodium propicnate, methylparaben, ethylparaben,

propylparaben and butylparaben. The preservative(s), if included, may be present in

an amount of from 0.001 to 1% (w/w), such as from 0.015% to 0.5% (w/w) based on

the total weight of the composition.

Compositions (for example wherein at least one compound is in suspension) may
include one or more surfactants which functions to facilitate dissolution of the
medicament particles in the aqueous phase of the composition. For example, the
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NH2 ))OR2 C RINN p wherein RL and m are as hereinbefore defined for a
conpound of fornmula (1), R2 is as hereinbefore defined for a conmpound of
formula (11), and X is a |eaving group, for exanple a halo group such as
bromo or chloro, with a conpound of fornula (1V): wherein n is as defined
for a conpound of fornula (1). For exanple, a conpound of formula (I11), a
conpound of f emaunt af SuIfsgtard nekdds sruanenl whighawith notfcausedseariog @uring mixing.

N, N- di i sopr opZkatgisl i phaneacaatialdeespbve shriantasis fuiutiatattealsalolseextgrs f or exanpl e
DMF, and heat gfli @herd s8tH dsallyexyetiioed @D oRbitalh Bibn@XargiPelySib404D)f or a

sui tabl e peri ﬁ‘ﬁcr@ ol Bih% arldPolcRFALFR! PrhABHRRr ARy Be plebeMRGRASHRLM crddi t i onal
conpound of fg matB%‘P?»%; A Q@%md 9 GWRACHE QBmPleXt Ur e heat ed
at a suitabl e Jg"i‘\g edase(pon é{gp g&ué’{ %?O]Jsmgnsw tabl'e period of

time, for exarrpci e 0 NGaTs: en extracted fromthe
reaction usi n% convent i onal rreans for exanp partitioni g bet ween a
sui tabl e or gaRne OsBYTe dfcityuAusiag agent ?)d‘l‘qyd’ﬂﬁ/é’lﬂ‘“ﬁw og5igys Bty itk RedVor gani ¢
phase and renfudd e.gfluidsef tb@hﬂﬁé#ﬂaVIWa'iﬁﬁulmrm fedecedileyslsiof imtangyi P&MPISA conmpound
of formula (I biphameagediealjyraepmpiabl tnicity @djotting agetts iacledsnpw @arechodbfmifedr mul a (V)
for exanpl e atdsaddiunoéhlaaide,alagiensn kylitbl, dataiumutiaorighl)glBued) giiserindend

trifluoroacet airgito ah lonicityFusting agehet BleberRIndySediivasd Rianhelodef fehi ned for a
conpound of fgrRyhay, (k) 309 BoinSt 559 R4 @l@bﬁ} exFnpieddoeshef fwp compound of
formula (11), bﬂeﬁ Ian ﬁae%g%ﬁﬂ?ﬁ%ﬁﬁe Jo%%b

The compositions of the invention may be buffered by the addition of suitable
buffering agents such as sodium citrate, cifric acid, trometamol, phosphates such as
disodium phosphate (for example the dodecahydrate, heptahydrate, dihydrate and
anhydrous forms), or sodium phosphate and mixtures thereof.

A buffering agent, if present, may be included in an amount of from 0.1 to 5% (w/w),
for example 1 to 3% (w/w) based on the total weight of the composition.

Examples of taste-masking agents include sucralose, sucrose, saccharin or a salt
thereof, fructose, dextrose, glycerol, corn syrup, aspartame, acesulfame-K, xylitol,
sorbitol, erythritol, ammonium glycyrrhizinate, thaumatin, nectame, mannitol,
menthol, eucalyptus oil, camphor, a natural flavouring agent, an artificial flavouring
agent, and combinations thereof.

One or more co-solvent(s) may be included to aid solubility of the medicament
compound(s) and/or other excipients. Examples of pharmaceutically acceptable co-
solvents include, but are not limited to, propylene glycol, dipropylene glycol, ethylene
glycol, glycerol, ethancl, polyethylene glycols (for example PEG300 or PEG400), and
methangl. In one embodiment, the co-solvent is propylene glycol.

Co-solvent(s), if present, may be included in an amount of from 0.05 to 30% (w/w),
such as from 1 to 25% (w/w), for example from 1 to 10% (w/w) based on the total
weight of the composition.

Compositions for inhaled administration include aqueous, organic or agueous/organic
mixtures, dry powder or crystalline compositions administered to the respiratory tract
by pressurised pump or inhaler, for example, reservoir dry powder inhalers, unit-dose
dry powder inhalers, pre-metered multi-dose dry powder inhalers, nasal inhalers or
pressurised aerosol inhalers, nebulisers or insuffiators. Suitable compositions
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wherein mis as hereinbefore defined for a conmpound of formula (1) and X is
as hereinbefore defined for a conpound of formula (111). For exanple, the
trifluoroacetate salt of a compound of forrmula (V) and a suitable base, for
exanpl e potassi um carbonate, are suspended in a suitable solvent, for

exanpl e DMF, and heated to a suitable tenperature, for exanple 50-60C,
under a sui t abbrésimwatesysties dluedtor canaipites ot Ao phebeprofidadivithogen, for a
sui t abl e peri eshvedtiohdl Besipidray suek anplireridfagh2B, tnhicitytreslifvidghayents xbdithe i s cool ed
to a suitabl ejtmBBscRE UshposhiBhs BT 1R AMRiRtd oafesa b @heragifbnra conmpound
of formula (Vl)ath@ dGthtANFhcE by r'ierbhmsgti&]o@ub@étﬁr@bo@horﬁmy%taq&mer ature for a
sui table perigd, b Bﬂsr@pengex F5BIRYE adkered i WhoSour ib%a%@ YRHlshs evaporated

under reduced [ ween a suitable

sol vent, for E{%ﬂﬁﬁs&é ‘ﬁ@ﬁ‘){'] it tv\%f’seecga‘FH'ea%éarllﬂtcjlleeﬂegP is then isolated
fromthe or gani ¢ phase and purified bP/ convent i onal technl gues such as

col um chr omafegpesiiays foppdmapipztipr opigally o B8 RPPUFA SFMPS IRieAeeMeNt nay be
prepared by r ebbinitigror tfthaluop isinde dressurisest apudsal OVpesitfonp aekaavePe a salt of a
conpound of f esmpdsitior{s\deligumito de riabee chvitieh by presautisddaiuenps &otmposiiioo®npound of
for mul a (VI) WhRK 8o picSsUdE@Ehd aadslitable rpaintraibn foplcanyliathen¥§al as a

' one- pot’ pr OeQ&s arefoPparfetiiMPest.t Hiftablb chhpRitioRC@hRintvidtlab tefdigentenpound of
formula (V) i gy géﬁ&%y 463, RqGbiut AR sﬁms\f@rrgdm.rngarammh&, DMRoand a

suitabl e basemgy & PN M&&ﬁ@#&%@%@%ﬂ&t& uﬁ‘ ﬁg?on gaction mxture

is stirred at a suitable

at mospher e, f 8P4 3{’5 ?'33 B g?ﬁi?sﬁﬂ%‘?oé‘s ?m‘?‘ﬂS{tP'bn;)dBWasfooq'e mé"tf"?r%%tloe period of

time, for exaHﬁI’@S‘%LbiQ"el%'l?P’%onand then cooled to a suitable tenperature, for

exanpl e anmbi ent tenperature. A compound of formula (VI) wherein X is brono

i s then addedAdnid dispértser may fypicalip e figad tadeivéntedliidecopepsitvd tothe nasag, f or

exanpl e 40- 60 cavitizsll Biss fludl doaippatidhdnayfbefaquetub ar fdn\dguemnd, tut ypicdligbl e base, for

exanpl e triet Bydedld Nguch buid dkpérisairhsy 10k YaRbensinghoxadialspersMy oaice added.

The reaction gslHMWRichS ridke8y ﬁsb'bftﬁgﬂljl@?:on?po%&lbﬂ RBlsperked i uef time, for

exanpl e 12-24 i:%t%h of-rg]l?seﬁ%p\{l i"%réeﬁogﬁmyﬁgcr%ﬂ mtotf'ﬁ‘uerl‘lﬁiﬁ l4lHhsksS do@f ti tioned
8

bet d
Wg.t \é\?en-l-ﬁesglr EM dlﬁP%la%éfareoqen?r yrﬁJ?Védefi IV@;; rese Ir 'of r{\ulfc:P %metere do&E‘.l ongln Means
U¥d of

and purified HpudsPmagsiion) the desk? Bered Y ?ﬂﬂ?“pﬂ” §&fjuent p“é"pcac?
formula (V) nabe Bevepsiagnezalg ohgrifige piay be carfignedior nsertinniviathg "SstiBGF nul a (Vi 1):
wher ei n F21 i ¢heasetferspraylispersingdéihe fleid coroposiioe bigibempabfaviyorrfivida (1), R2 is
as her ei nbef odrparéd oféd df@smentioaipynencdestridfed randillastiateld )in Inerratidhal s a
protecting gr ednt AdlicabdApiblictien AuRiteaI005/B4:33Y (@axcSpLigriotgs). Tie t he
presence of agapldsaie aﬁ’ﬁ%héﬂ‘ug Hdh RNl iRidtdidchhg@ emedblifg aci d. For exanpl e,
a suitabl e aci, pr, &ron H?J\ b b La'er{tQﬁé} rcﬁntéﬁﬁthaflhﬁ c%&ﬁﬂoﬁ Orig sol ution

f d o th | .
'(I)'heamc)(z'[r-ﬁ(r)gnl gouss[ngr ra%at Ieé- efnp?r—qg:ef;ra%fél d% vgr\ﬁlﬂ h\GEPﬁJVab Flwﬁfflgmljhgl renralt ano

emper at Ur e,  f5Po% P POSIE BPYEGR SRIAToREP Y My e dd B Pesrs e o e
reaction ni xt G2 tQ @UEHBA PEBR FeR AN AYTEra 'F%tai‘}ééased?fé?éﬁf"éo%t@f‘or e being
diluted wth sufippabp sterdhrpegita nasalmogstaphshehassing| Ingeeeabedimertdhg esul t ant
m xture is fi litiddisperasds vidsdgeohensl tybe ustaieb in Rigrem30-48X of ¥V (& 20058 IH4s 0l vent ,
for exanple ethyl acetate until the filtrate is colourless. The residue is

dried in air &adeaugsanﬁﬂam&ﬂsdoﬁsa%g@o@hsaﬁidroefo}rﬁmguy&atdﬂ@m@aédnc@r& a conpound
of for mul a (VhgebiBiolht 1 En%BﬁniWQfso% deIEIHy ﬁga@ragdm lmfé?rf‘a%rfa@t e
diluted with % ?emifppf a(t)on ;g}%llca dor?nfn‘iﬂg? 2607? gﬁgﬁéela oQ:go t hyl

acetate, and {R

h |t of
a conpound of ef‘%?‘?ﬁﬁ‘sa ?“'{?)sed ')K't ke toﬁ%% Af? h & %la?ruﬁs ?:%i fgrsgxamgl e
the trifl uor oatBedipgder fatenhapplicatiannymben g e?%@% '?’@aﬁf??p L conpound

of formula (1 Xyxammgs disclosed with reference to Figures 7-32 thereof The pump may be
actuated by an actuator as disclosed in Figures 1-6 of GB0723418.0.
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) NP (I1X) wherein RL is as hereinbefore defined for a conpound of fornula
(I') and P is as hereinbefore defined for a conpound of fornmula (VI1), with
a suitabl e hal ogenating agent, for exanple N bronosuccinimde, followed by
reaction with an al koxi de anion, for exanple a nethoxide anion, and then
isolated in the presence of a suitable acid, for exanple trifluoroacetic
acid. For ex&8nplowdertagmaositipheifor hpicafdetiMende thedungduindaefionfroaritra (1 X) in a
sui tabl e dry samp@Enbe presanteeidiangsaledand @htidyes bidbmaxample gelstiriet aliligers
tenperature, babr KAAPBlInidiidd Skinih@ARICToALdEI€an inRalérdd eduffatsiFoaidre

hal ogenati ng ee@@émﬁoaﬁon% éﬁﬁ?é@cl%hénﬁ WES infik 3} FRalatioR oPRE LérRidendMEr a

sui tabl e peri ag,gf g 6rf£9ph n%rcelﬁké b!%‘s@ft'%h%ﬁeofﬂa% s%ﬁébk&io%eﬂb%sé“ rred at

SEEIUIOE’atO)'lf et te arrlfef"’j} Ilder%’exm [ent ce SUC as mon?H%npo$gg1¥s%c§1arl e%r(fog SIUISt taﬁleﬁ

FARERARARy S b 5 L PSS SO LRy 48 N B PR 51 ng

t hrough a hydH§pHSIINE C?ff'i‘“t3E&Wdefc,eéﬁe‘efﬁt(ff’h%’@ﬂ’pl?r?deff‘afryéa%é%h@s@ﬁ%e The
resul t ant sol pdefifer ejprgple cellobiosapcipaselile otslchintistgarate) oy eggnesfusr stestitml e dry
met hanol , and a suitabl e al koxide, for exanple a solution of sodium

met hoxi de i n mainBamdbdimed, Actthgdsiadn Aitsils foaibhaed spestation may feor exanpl e
anbi ent teﬁpernaéridérSted WREEBlurdity bRbled 3bdERBRERER prdvRied BXAEWLAnaaR at nospher e

o reoggn7 o s'§ ea&ﬁté&ns.a@ é&d&memﬁazmtoe@lc@y@ Bhbhallfybenperature, ];rgr
for bxampl e 19 ! BodbteBOGIAGo 8608 fl-old tfmea:[:rﬁ%é@o%lefofgﬁe[drg

concent r at ed B?'n gf c‘?”é”c?ﬁ'@%’da @%‘?ﬁ? hy '"tf‘ﬂ%t'of'é)g adnLPém\p?C‘f ﬂfq}ﬁe T%ﬁ(aet‘ﬁ"up ina

sui tabl e sol vEFHSE: 3MOWN i &t ek RyMedicR@ERHtPACK BRGBFR M LRSS PGP S Ui t abl e
aqueous nedi ufﬁfmf’r & inslesep? disksehape a't%bﬁf%flﬂa@@ﬁ@ eprseaniafverhaigtiode sol ution.
The organi c | dgvnes ars teePIGKHALER Hradd WisfE]" fleMoeheanarkdtedbywat er, dried, for
exanpl e over mago®sithdinesul phate, filtered and concentrated under reduced
pressure. To a solution of this material in a suitable dry solvent, such as

dry methanol , Aty Rwath ifiaRioR oREBSIOR Iy @iso b8 brekadid @b@m'sé‘f%lr ih @Fperat ure,
i s added a Sulnhé\g’tloﬁg@ﬁéed inel RS KBRS &@.&&%%ﬁf&ér riEhdher T reaction is

stirred for a_s iod o our,s., .and
concent r at ed %rmg a d;.;ﬁ(?g{ e Lom) osﬁlpn HErh the. resewé)lrt anin e(ailon ]ch%nne! there (V). A

compound of 1 EF ARSI Y | H5/0 e mipleh eieley '?*eﬁfﬁoqfaﬁ"%lf%&%ﬁﬁ%und of
fornul a NH2 | @gvice. Exqqplarg mapfgted devipgs of this tyngarg JURRHAERT" R1L i s as
her ei nbef or e fefraZradca).oVISTHBEFO hBchefing) enthGHEKIAYER™® (ingovgia. )her ei nbef ore
defined for a conpound of formula (VII), and Qis a hal ogen atom for
exanpl e a br onifieecddivary mkeihbBd Bna alylpowiigienhanble Bomp@itior lsdtirhaers@t hoxi de
ani on. doses of the composition to be provided in capsules (one dose per capsule) which

are then loaded into an inhalation device, typically by the patient on demand. The

device has means to rupture, pierce or otherwise open the capsule so that the dose

is able to be entrained into the patient’s lung when they inhale at the device

mouthpiece. As marketed examples of such devices there may be mentioned

ROTAHALER™ (GlaxoSmithKling) and HANDIHALER™ (Boehringer Ingelheim.)

Pressurised aerosol compositions suitable for inhalation can be either a suspension
or a solution and may contain a compound of formula (1) or a pharmaceutically
acceptable salt thereof and a suitable propellant such as a fluorocarbon or hydrogen-
containing chlorofluorocarbon or mixtures thereof, particularly hydrofiuoroalkanes,
especially 1,1,1,2-tetraflucroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane or a mixture
thereof. The aerosol composition may optionally contain additional composition
excipients well known in the art such as surfactants e.g. oleic acid, lecithin or an
oligolactic acid or derivative thereof e.g. as described in WO 94/21229 and WO
98/34596 (Minnesota Mining and Manufacturing Company) and co-solvents e.g.
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For exanple, a solution of a conmpound of fornmula (VIIl) in a suitable

sol vent, for exanple nethanol, is heated to reflux with a solution of a

sui t abl e al koxi de, for exanple sodi um nethoxide, in a suitable solvent, for
exanpl e nethanol, for a suitable period of tine, for exanple 4-5 hours. The
reaction mxture is concentrated under reduced pressure and partitioned

bet ween a sui ethiviod Rrespansed combaadions will generally apdtanating cardgetiabean and a

sui t abl e aqueausintEtiadBier)fddseeXidnplavesat Ly atiechgaglveloand filerhiotoiaum chl ori de

sol ution. TheQigap&icedasea oubpiped. at ed, washed, for exanple wth brine,
and dried by, for exanple passing through a hydrophobic frt. The solvent is

compound of f P %@ﬁ’ﬁ?iﬂ U . o B o IR ool U B L o
formila (13 Qe LUre aofeiistiadn EEFre ey 93‘@%%9"5%"9& SORERS
N- br omosucci nPHNRESESB?Y 188 fop FAmPle. gHPBERAA" B 8F AiLFYS" £5 M direaliinssol ved i n
a suitabl e soPiayfgetablppil gich @pPEChin PHYSEHPTRI: ARFOVBYISHE dsPoleiEYlpreap| e

t enper at ure, §lpgol.ekigkphies QeoisHad gatinatasieris whichmap be bepd gdepsdingio §1f t abl e

hal ogenati ng agenmetof ths bade isguddsbit paraifoiaiiminivm dearatehcdiestargyl altetioni ng t he

t enper at ure bpditnyiine glycakCwodilis:, Sadkswhil, ofrbbxypsljrhdtyihe ahd eelialdsd abl e

tenperature, §QnaREaHERESr dycdfyl FBkostafid drARr BodiBhit efluiityirlgidgBnts.f or exanpl e
30- 45 mnutes then allowed to warmto a suitable tenperature, for exanple

anbi ent tenper gt ur n Wy for i L.abl s i,;e, for exanple
5-7 hours. Th(rfzghr0 ﬁ%@?’( gen%’fﬁ?%te(!rﬁ.gﬁ ) atqﬁgor?%% é'ﬁg’gg%\ng}}w”\aﬁlggéer%ﬁgs the organic
phase dried afy By AMOF ?r?fgﬁ‘f’ﬁég%’éﬁjgt(%\ﬁ@s*@r@?és’ SPRG 98 exanpl e, a

hydr ophobi ¢ f FYSPENdNgRggRty SHPIEkO\PERTSi s t hen renpved and the crude product
purified by, for exanple, chromatography, to give a conpound of formula
(VI11). A conBowdess fof extasnatabmiicftioxnayibe fasined With the aiCdf Swiskiteble newyletbe pr epar ed
by reaction obasa, oosRamgladiaf laftosemilsaroh XProps whag be fanmBated wils aaquebuebef or e
defined for apGnRQuétis 8fsd MoBahdriding dnk.or @B dlspkBing aGehtd, afiligisingavi ng group,

for exanpl e a,halogRPeimBgettObr HéRMRLRsa chlorine atom or a fluorine
atom with a solution of "a"conpound of formula (XII1): RI-M(XIl1l) wherein

IRL is G .sal koxy and is a . syitable alkali metal li such sodi um
prepared in alfg% Wﬁyndgf’f%’W%Héanélp}q?r%;ze%ia-"ﬁa C)?P*?P'@? %gﬁr%#rr{mayﬁfér | RL group
in the compouffmae P%Fomw'%iémﬁr?gs granat gpliveny pcompopiigny e PEFIES S PR he

sol vent of f of¢Mifea (gxprassyyrised gasrdedigesmiyhieh deliverghparliMRICOTPOR A BE (X1 11) such
as sodiumt-betioxi de, is added to a solvent of forrmula (XII1S). The m xture
is stirred until honogeneous, then a conpound of forrmula (VII) is added.
The reacti on RbptubéaadrsinibBedibe the lcOmpostidhs @by Bkd BEREmat tablets of rergsanpl e 100C,
for a suitabl &RaLbLPMH 1 cdnldMiond REan¥anpl e 12-18 hours. The solvent is
substantially renoved under reduced pressure and partitioned between a

Sul tabl e sol V? éc f%{mu%xo?%%tﬁa ﬂi g’t%%!arm%%%‘.ﬁi%&lt %g&pw{?’{%%%lts tﬂ_%gof%agam ¢ phase
i s separated a]dq e ueous Se 're-ex FACt 60 W fur ther | vent. The
organi ¢ | ayer &5apP@ %rﬁ‘gﬂe‘%ﬁ”ﬁg‘? ories o SRR MNE CPREMPaR r?&ppa?s'g%)f %55? e drying
agent, for ex8YRHIAE CoTMRPHIS @ECtHYGVETASR sul phate. The drying agent is
renoved by filtration and the solvent renoved fromthe product under
reduced pr essiihecdnpogndsef Brrodafipamiphadimateutinally acdepidbleshler teéraofRiayi s
Cl. 6al koxy. also be formulated for parenteral administration by bolus injection or continuous

infusion and may be presented in unit dose form, for instance as ampoules, vials,

small volume infusions or pre-filled syringes, or in muitidose containers with an

added preservative. The compositions may take such forms as solutions,

suspensions, or emulsions in aguecus or non-agueous vehicles, and may contain

formulatory agents such as anti-oxidants, buffers, antimicrobial agents and/or tonicity

adjusting agents. Alternatively, the active ingredient may be in powder form for

constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use. The

dry solid presentation may be prepared by filling a sterile powder aseptically into
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A conpound of fornmula (1 X) wherein R is Cl.6al kyl am no nmay be prepared by
reaction of a conpound of formula (X) with a conpound of fornula (Xl V):
R1-H (XI'V) wherein IRL is Cl1_6al kyl am no. For exanple, a conpound of
formula (XIV) is added to a solution of a conpound of formula (X) in a
suitable dry solvent, for exanple dry ethylene glycol, at a suitable

t enper at ure, hdividet siepie contpingre ax bvtfding e sterilgrselutionasepticallydnip eadbl e i nert

at nosphere, f ocontaneaapd eeaerdatngosphere of nitrogen. The reaction mxture is
heated at a suitable tenperature, for exanple 110-130'C, for a suitable
period of tinMene édMpobdBPlofndi? )ldhdpRkEceulibfly beRGlabR Ralts3hdré@Mmagool ed to a
sui tabl e t enpgEabdionuidted Wi ATRhE KRGS beBRALR MGl | siigd W th a

SUI tabl e SOl V%mpoalftlgr{sﬁ l]aﬁ aﬂﬁM%g%F&t % gﬁ'g é’?@@)rbzgn Wltig@ gvat er. The

organic layer 15 | e anhydr ous
magnesi um sul %%?Oge"tf'ﬂ '89 H”gﬁ'&“é‘ c%rﬁtfa'r“a[?g " ﬂrereaﬁj %’é’(ﬂmggessure to
yield a conpo e gt Ipﬁrt'gﬂ%"%ﬂé?‘fé‘f NRIOr ErePmBYIeR {F WAiR 2 A conpound
of formul a (Xpetifiiyngingrasheant dgitqshio ?@ﬁlﬁ‘ﬂq%ﬁ“&fo“&“@:b’ﬁ‘ﬁbﬁ?@'% W§tmul a (XI):
wherei n P is swchpiotsingblipidok prepeétione dnd darivatives gjyoelinids. ofthef Bkhadoaistsvi 1), and T
I S as her ei nbedfohrag CpafiNFed sintilar ayeaBgytkingds aifchfag GMICEF 6r{)-12 angmitéri s a

sui tabl e | eavihggts. group, for exanple a hal ogen atom for exanple a chlorine

atom with an al coholic solution of ammonia, for exanple a solution of

anmoni a in 'S‘?ﬁéﬁgr%\éhna%'o% la I)F é?mr érﬁ%?étﬁpall? f&BBBIH@QtSQﬁeréé?EZT@;”bQ (XI) is

heat ed \M t h ap on{acr% comlgmeg%on W!th gtmgﬂﬁ?rgpetu E%%(S EFRE Son?po S 0?| Ut I on Of
ammonia inis npl e

50- 60C, for a%?%‘r"?g ”8 @rmaSﬁJt'BﬁlyFF??nglﬁéF”setQ%f a@d eé’ f}%ur S. The react i on
mxture ist h@rﬁarmgqepthagy agliygpeai(s) @%@P@S‘BI"@W@FB%“&W?@WW?W Banmpl e
anbi ent t enpewhgnadsinistered genssitehnlgHminjsisation dnayfocgyr ﬁ@ultﬁf@PU%rrpl e 12-18
hours. A furt keguenfiatyntniany ogler. t Tre aglooguth of the cagoutd(eyof maatiperi(a, for exanpl e
a 2M sol ut i onpiedrmadeidibadceptils®©sqid Pigtectbraich®bther pharaddadicdllp abiveak up t he
resul tant cakgggaish dnbeherBiahkititihgBlokidiifstRaad @il bé Sdledled it bidBE apiiée0d Of
time, for exafﬁB'd@sn%d LOmBRAH tRerapkitik brdeh €rhb 8aMInisBBtion f & CSHiRkin ofdAt er i's
added to the E LRI dHrSllh B afarmc%uﬁcgw Shob SR SR Beds L bALI on,  vashed

e trH

3 A AR B b D el i, L5

and water, an

a first crop CAMRPSHAHPELATP both GaEIPRHIdS: Qrky SePRTste Riferng ﬁTt@allc’gmﬁ?ﬁ't%d to stand
for a furtheregéincdingpone piipe anmou@ﬁa graativoly,fige epsrlingtighiat e r esul t ant
second crop o#fdreinisteredsaradatelf infapgaquérdial(mgnnprdicagieonedieafnent agenfion and dri ed.
A conmpound of adreinigteted fi(sX3ndthy otabrsecdig cpriepedsred Suh semedtiabninoddistaaticonpound of
formul a (XI1) maiNod tiddedn tilor leMBle in time.

The compounds of formula (I} and pharmaceutically acceptable salts thereof may be
used in combination with one or more agents useful in the prevention or treatment of
viral infections. Examples of such agents include, without limitation; polymerase
inhibitors such as those disclosed in WO 2004/037818-A1, as well as those disclosed
in WO 2004/037818 and WO 2006/045613; JTK-003, JTK-019, NM-283, HCV-7986,
R-803, R1728, R1626, as well as those disclosed in WO 2006/018725, WO
2004/074270, WO 2003/095441, US2005/0176701, WO 2006/020082, WO
2005/080388, WO 2004/064925, WO 2004/065367, WO 2003/007945, WO
02/04425, WO 2005/014543, WO 2003/000254, EP 1065213, WO 01/47883, WO
2002/057287, WO 2002/057245 and similar agents; replication inhibitors such as
acyclovir, famciclovir, ganciclovir, cidofovir, lamivudine and similar agents; protease
inhibitors such as the HIV protease inhibitors saquinavir, ritonavir, indinavir,
nelfinavir, amprenavir, fosamprenavir, brecanavir, atazanavir, tipranavir, palinavir,
lasinavir, and the HCV protease inhibitors BILN2061, VX-950, SCH503034; and
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wherein T is as hereinbefore defined for a compound of formula (X), and

Vi sas hereinbefore defined for a conmpound of formula (XI), with a conpound
of formula (XV): Pu-H (XV) wherein Pu is a suitable precursor to the
protecting group P, for exanple a 3,4- dihydro-2H pyranyl group, followed
by reaction with an al coholic solution of ammonia, for exanple a solution
of ammoni a i nSMEY-asPEEHCIERSidsIREH NuRRAtdRseHerRT BansEIRtasE INbREes FAdTsc aci d
nmonohydr at e i gidentidieel didanesingelamiviudine giicipbinengiwoat. Baviding: adafavir(XI 1) in a

sui tabl e dry sddforrriipivokib fozieuding teeloxl, gmigititapine at@udite amibevireact i on m xture
is heated to awvsditbtied)bed siengregaitd hen-nliddosiay avplse tradbcfifldse imbiitod conpound of
fornula (XV) aglRfhg ahRGedt BaGid MM-oxRiatihibiviifls@h a8 insHindoadl] SigkLrarey ature, for
exanpl e 50-60 gée\ﬂraﬁlHét()%Bl/ r%eéf'aﬁgngflov?rfd%mmhﬂécaﬁélﬁ[gmi %?;Jra\ﬁrnréours and

the solvent rg 555 LA R SRR s bt rm%qgaseuch e Fesultant
solid in an alcoh ﬁzsog '-Tpi %gg?@ﬁ? ﬁ\@? 8@ solutlon of
ammoni a i n i s 5 d f8B1 B"FKEPY  at nospher e,
for exanpl e aﬁ’”‘é{%rr?ﬁgfﬁﬁé?t’égfﬁe "'r‘ﬂ kit FaeD ast-8720. @G@P%r"éafta@ﬁfﬁ%rbaﬂnge f or
exanpl e 60- 70@hibfiess Slalh%lpt‘\aﬂﬂl“@mﬂ)%ﬁéﬂ apf sifrilpreagefitgchemelingl receptos hours with
an attached c@htidoseuch 2§ Nierivirea (Jch-6h), JohQ, GAB7 1% mpaured UK#Ra8%at er and

al | oned to coUTAK44Or astweistitadak disgieded rdwol 021 A4mes, W zotaxoangidew?2- 18 hours. The
resul tant pregpgidsade, Wo 2090/08580, WY 2004/05581 6, OV anwlh/obsd Bidadionvgi ve a
conpound of f@@dﬁwsasdo%d ﬁnﬁd@%&we&ém.ﬁfaamrﬁb.&?é)sums@é§gssbe prepared by
reaction of a %W“& Itéﬁuw rg]'ﬁvﬁ‘a a(gé}iara %@rcﬁ\' (ma nel &otﬁtelfs sHa{é ne atom

with a suitabfe ent such as

N, O- bi s(t 11 mePRoTeds |?§aag‘@?‘s aﬂd%'rs%fa%@ P&g%w %ﬂ“gﬂ%%@? bt ect e
conpound of f8 d s dS Bilat 2HCRS| 2PV ASSNSHY. £ ( XVE)
wherein Pu i su%deéqﬂma%mecfﬁﬂ@mf §‘?5'P”atf®" Gtxﬁép'ﬁff@f’%é’ﬁ‘i'?ﬁgd !j‘rVMQp P, for exanple a
3, 4- di hydr o- 20¢55\0b &y WQy2098/88%378. \E0|2§06iw2§¢ylrlbwlngam"af@@enéxanpl e an
acet at e gr oup Thd-ampexaispl ymda 8uaridabbeapewitalg broegtablgealts, thdresf reyanpl e N, O-

bi s(trinethyl sisb yé yRaet @mbtatiorsvitdhedr inbredtitt bgdnedvifidasRgnsivesfuiod a conpound
of formula (Xh'é)prevfarﬂron %Xﬁéﬂﬂh&t8f\flrlaH%&I’oﬂrﬁopéﬁahﬁmamﬁaﬂhé‘ﬁerablﬂs Lﬁ;ggu' tabl e
anhydrous sol ygieonf @slé‘.@ Rud n'i “&%@Fcﬁéﬂu krrle rScepf'?;Pﬁ’ao& Olrsesul ting

m xture heated t0 re or_a suit perlg exanple 2-3

hours. The regyt?klne agﬁgius§or antagé)mftﬁgrrl] %lrgo aaerfts and ther?p U‘IC vaccmes at ure for
evanmi e 0-5C. SAMBHG A4 PRHOSRTHIO AR EOT LR FOTECTSRIRS o NP e

t et r ahydr opyr &fi{pidabRniiinfle@malopy gpeatst Instsiralaa iy ous sol vent, for exarrpl e
anhydrous acetonitrile, is then added slowy followed by t he dr opwi se

addi ti on of aThewrpoamwisaf fofrowla éXxanphamtaceutisdlipbeplaylke salts thereof may be
trifluoronet hassutdnibiatien wilii@eloe Mote difer bgangewiadimay besusafd] ingdeed to a

sui table teﬁpsﬁe%dﬂ{)@ortfe@fmeﬂt(@fféﬂér@cars&a%@, infRth bl Bicbe, dildifhatened for a
further peri ogis@fetibBamb agran%g%rmh@nam&aapwtﬁmst;frh.ﬁeméwserqsﬁDghen quenched
by addi tion OLm;LMoa.Pa L Eg%a&ggf;ggﬁsts E.%ngrgr, paérg gx@rhoung ofABbRE L0 0C with

t The
s S Fiep A S50 Sy Speri morGTtR! &

filtration an e% é‘ )'Ket
reaction of aa'?,iyﬁ‘ﬂyotﬂ‘?fapyo?u‘:tf 8% FiraE. @R 'ITB\'Fvﬁ”MLQ B @HET'LO?Z F'Eﬂ'l"ﬂ]l a (XV).

and similar agents; receptor therapies e.g. entanercept and similar agents; antigen
non-specific immunotherapies (e.g. interferon or other cytokines/chemokines,
cytokine/chemokine receptor modulators, cytokine agonists or antagonists, TLR
agonists and similar agents).

The compounds of formula (I) and pharmaceutically acceptable salts thereof may be
used in combination with one or more other agents which may be useful in the
prevention or treatment of cancer, for example chemotherapeutics such as alkylating
agents, topoisomerase inhibitors, antimetabolites, antimitotic agents, kinase inhibitors
and similar agents; monoclonal antibody therapy such as frastuzumab, gemtuzumab
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For exanple, to a conpound of fornula (XI1) is added a suitable organic
sol vent, for exanple ethyl acetate, followed by p-tol uenesul fonic acid. The
m xture is heated to a suitable tenperature, for exanple 50-60C, and then
3, 4-di hydr o- 2H pyran added. The reaction m xture is then heated at a
suitabl e tenperature, for exanple 50-60C for a suitable period of time, for
exanpl e 4-5 haiflgher Fivdaragienterand hgrmadie fhefapisyalidistaromyien goseedic epbn mi xt ure
under reducedsipii@sgente to yield a compound of formula (XI). Abbreviations
The followng list provides definitions of certain abbreviations as used
herein. It W frhe RRMARBIREI RBEsitdRabcdoRtihgltb G iventdA ma xR UE Lsdsaalonbut  t he
gggglr ng OI ! peﬁﬁ oG arb%smre oﬂ%F ki gﬁh@g\ér@ﬁfdm%wpkunc%eeageadl ly
DVEN, N- Di net h ? rﬁ% &Bkg@g ?‘L SUEFEIEBOQ. tﬁgﬁi %?’ﬁ? et
Et 20Di et hyl e 'ﬁ}?gll F%Wé%'l ?—%E%?? "G perfdr mance |iquid
chr omat ogr aph I SCO Corrpanl onAut omated fl ash chromat ogr aphy equi prrent wth
fraction anal igﬁ igvagiion Welydes iy ity 2gRe4t 3 EFMENatiTLEATIPFIEIRG R FUPPOLRIRY ed,
Basi ngst oke, faantls(l}, oR@eraREticaly dDARadPialtikereal. degeflvawih aies e a C18
col um usi ng athenmtberslutieily agjvasbieent and anal ysis of the fractions by
el ectrospray nass spectroscopy.

The combinations referred to above may conveniently be presented for use in the

form of a pharmaceutical composition and thus pharmaceutical compaesitions

comprising a combination as defined above together with at least one

pharmaceutically acceptable diluent or carrier thereof represent a further aspect of

the invention.

A therapesutically effective amount of a compound of formula (1) or a pharmaceutically
acceptable salt thereof will depend upon a number of factors. For example, the
species, age, and weight of the recipient, the precise condition requiring treatment
and its severity, the nature of the composition, and the route of administration are all
factors to be considersed. The therapeutically effective amount ultimately should be
at the discretion of the aftendant physician. Regardless, an effective amount of a
compound of the present invention for the treatment of humans suffering from frailty,
generally, should be in the range of 0.0001 to 100 mg/kg body weight of recipient per
day. More usually the effective amount should be in the range of 0.001 to 10 mg/kg
body weight per day. Thus, for a 70 kg adult one example of an actual amount per
day wouid usually be from 7 to 700 mg. For intranasal and inhaled routes of
administration, typical doses for a 70 kg adult should be in the range of 1
microgramme to 1mg per day. This amount may be given in a single dose per day or
in a number (such as two, three, four, five, or more) of sub-doses per day such that
the total daily dose is the same. An effective amount of 2 pharmaceutically
acceptable salt of a compound of formula (1) may be determined as & proportion of
the effective amount of the compound of formula (1) or a pharmaceutically acceptable
salt thereof per se. Similar dosages should be appropriate for treatment of the other
conditions referred to herein,

Compounds of formula (1) and pharmaceutically acceptable salts thereof may also be
administered at any appropriate frequency e.g. 1-7 times per week. The precise
dosing regimen will of course depend on factors such as the therapeutic indication,
the age and condition of the patient, and the particular route of administration
chosen.
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SPESol i d phase extraction MeOHMWMet hanol m nsm nutes Stri ppedRenoval of

sol vent under reduced pressure TFATrifluoroacetic acid iPriso-Propyl
t-Butert-Butyl MsMesyl AcAcetyl n-Bun-Butyl PhPhenyl rtroom tenperature
The synthetic processes herei nbefore described are summari sed in Schenme 1.

Pharmaceutical compaositions may be presented in unit-dose forms containing a
predetermined amount of active ingredient per unit dose. Such a unit may contain,
as a non-limiting example, 0.5 mg to 1 g of a compound of formula (1} or a
pharmaceutically acceptable salt thereof, depending on the condition being treated,
the route of adminisiration, and the age, weight, and condition of the patient.
Preferred unit-dosage compositions are those containing a daily dose or sub-dose,
as herein above recited, or an appropriate fraction thereof, of an active ingredient.
Such pharmaceutical compositions may be prepared by any of the methods well-
known in the pharmacy art.

There is thus further provided a pharmaceuticat composition comprising a compound
of formula (1), or a pharmaceutically acceptable sait thereof, and ong or more
pharmaceutically acceptable diluents or carriers.

There is also provided a process for preparing such a pharmaceutical composition
which comprises admixing a compound of formula (1}, or a pharmaceutically
acceptable salt thereof, with one or more pharmaceutically acceptable diluents or
carriers.

Throughout the description and the claims which follow, unless the context requires
otherwise, the word ‘comprise’, and variations such as ‘comprises’ and ‘comprising’,
will be understood to imply the inclusion of a stated integer or step or group of
integers but not to the exclusion of any other integer or step or group of integers or
steps.

The compounds of formula (I) and salts thereof may be prepared by the methodology
described hereinafter, constituting further aspects of this invention.

Accordingly, there is provided a process for the preparation of a compound of
formula (1), which process comprises the deprotection of a compound of formula (I1):

NH,
N XN
R1)\)N:[T;>70R2

o
N
@

wherein R', m, and n are as hereinbefore defined for a compound of formuta (I) and
R?is Ci.salkyl, and thereafter, if required, carrying out one or more of the following
opticnal steps:

(i). removing any necassary protecting group;

(in
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Schene 1 Al Typical reaction conditions for each of the synthetic steps of
Scheme 1 are provided bel ow AD hydropyran/ paratol uene sul phonic acid, e.g.
50C for 3-6 hours. Al D hydropyran/ paratol uene sul phonic acid, e.g. 50C for
1 hour, then amonia/iPrOH, e.g. 60C for 4 hours, then add water and cool
to anbient tenperature over 12-18 hours. A2BSA in MeCN, reflux, cool to 0OC,
then THP acet éit-e imedAs@Na saliaf thetoompO@d stfi@meNaHCO3 (aq.) Anmoni a/i PrOH,
e.g. 50C for 5 hours, then anbient tenperature for 12-18 hours, then 50C
for 9 hours. FbhQdxariple, al\&dmpBé\m:of@ﬂ:maal(ngwdlssa%a-ia/a%mfabieeaweghwel e.g. 120C
for 12-18 hou @serc8bf Lsdfutin o& sMa&gaé@lf&lékamMﬂﬂt%H dJgBA Briet hane e. g.

93-110C for 11§ t odfi NUtes then
anbi ent tenpe{at u?'g)g#é%nd égl" e%%ragm r% ;%a ﬁano nder N2160- 70

C/ 12- 18 hours, erT{pﬁra urq_ ﬁgé%fj eé)erloardf tsme E%or eg‘\( OlﬂEt

t ur hours. NBS
in CHO 3 e.g. 0¥ © Eﬁ%’f’%ﬁ Yﬁﬁ‘éﬁ’ QPW{EE‘EPB‘VB’% 48 hours.
for example methanol, and Ioaded onto an ion-exchange cartr

idge, for example an
aminopropyl SPE cartridge. The cartridge is eluted with a suitable solvent, for
example methanol and the solvent removed to give a compound of formula ().

A compound of formula (II) may be prepared by reaction of a compound of formula

Boes

).

wherein R' and m are as hereinbefore defined for a compound of formula (1), R? is as
hereinbefore defined for a compound of formula (), and X is a leaving group, for
example a halo group such as bromo or chloro, with a compound of formula (IV):

H
N
b

(IV})

D)

wherein n is as defined for a compound of formula ().

For example, a compound of formula (lil), a compound of formula {IV) and a suitable
base, for example N,N-diisopropylethylamine, are dissolved in a suitable solvent, for
example DMF, and heated at a suitable temperature, for example 50-60°C for a
suitable period of time, for example 46-50 hours. If necessary additional compound
of formula (IV) and base are added and the reaction mixture heated at a suitable
temperature, for example 50-80°C for a suitable period of time, for example 46-50
hours. The product is then exiracted from the reaction using conventional means, for
example by partitioning between a suitable crganic solvent and water, followed by
isolation of the organic phase and removal of the solvent, and purification if required.

A compound of formula (Il{) may be prepared by reaction of a compound of formula
(V), for example a salt of a compound of formula (V) such as the trifluoroacetate salt;
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NaOMe/ MeOH e.g. reflux 4-6 hours. TFA/ MeOH e.g. anbient tenperature for

18- 65 hours. K2CO3/DWVF then 50C for 1-1.5 hours, then add (VI), stir 40
mn, then add (IV)/Et3N, then anbient tenperature for 18 hours.

GLK2CO3/ DMF, then 50C under N2 for 30 minutes, then anbient tenperature,
add (M), stir for 20 hours. &Solution in DMF with

N, N- di i sopropyl et hyl am ne, then 50C for 48 hours, then nore (1V) added then

further 50C for 48 hours. HC/neth |, then anbient tenperature for 18
hours. Conpounds of fornulae (1V), 1), N(XIA) (X)), (xirrr), (X1v), and
(XV), are either known in the litérat e zecormercially avai |l abl e, for
exanple from Si gma- Al drich, UK, QﬁT\ epared by anal ogy wi th known

procedures, for exanple those di'Scl @Bed n stagg?rd ref erence texts of
synt heti c net hodol ogy such as J. March, Advanc Organic Chem stry, 6th
Edi tion (2007), WIeyBlackwell, or Conprehensive O ganic Synthesis (Trost
B.M and Fl emﬂ’h@’e'PR 'S(%d@fe)"befp@r@ﬁ?ﬂﬁrfoﬁ@ﬁ@wmiOImU'éé!&:?PPdl dFofPSporat ed
her ei n by r ef bereinbeforagieiined faslagbmpound offaaivipih adll acespoust affpimeda (f): ot her
protecting groups that may be enployed in the synthetic routes described
herein and the neans for their renoe an be found in T. W G eene
"Protective Groups in Organic Synthesi‘'s™, (dHph Edition, J. Wley and Sons,
2006, incorporated herein by reference as it relates to such procedures.
For any of th@h&’éﬁh%:@%@E%ﬁb&@rﬁ%ﬂr@@@br%%@%étﬂﬂ%ffaFmJPJ@%85@%5 conventi onal

met hods of heﬁ%*ﬁg&{@g ﬁ%ﬁlfdr'a%oﬂﬁ%n %ﬂ%erat%,lﬁe rfor exanpl e

t enper at ure-regu baths or tenp egul at ed hot - bl ocks, and

i celsalt bath or dr ce/acetone bat hs respecti vel Convent i onal et hods
of 1 vl at i on TR Bk ENER TR ORoT BIPRIG YR NS0 5 PN aqueous

sol vents may BeeuSESKaMPISRPERTTD AP, RRYSRINedR PisHiEROsrsgi oS ol vent s,

sol uti ons, or exsgiptedRi, and hedtedilo asiyigbleigmpgrathreaioh gxhimplebOrflihawiiera sul phat e,

or anhydrous smjtdblamnmsb}pﬂrmﬁ@,exmnplap)arsstmg)l“leharaﬁu@hgem,fmydsmpbbmbdndqui t, may be

enpl oyed. ConvusatibreRahpieeo-h2Esinotes. Pt rhikioatis exbleditos s@blamrtoeedtytet al | i sat i on

and chromat ngoagkb)hplé‘ é?ﬁblé?%%%lel%t@é |ah@ac&hﬁdﬁﬁ@bﬁ&ﬁrﬁnlﬁwl)@Hderd%\ﬁ@rst%ﬂn@hase

chromat ogr aph}éont.ﬁﬁfe\é ?mb\éﬁt ratérd ¥r a%Q|tabgﬁéﬁ$@$flt[h1§%ll .ﬁ;@ g perforned
UolY anal -

h I
gﬁ!{ ggofon\éfn;h%éa Th% %rms eV UC e&lg?a%F %Lceﬁ% es rganm ‘grg 24 (}eaatangpemo][l c

DO oy s S erfrs’ée Vel
react i on- noni POFYGHE Headsnipter feen the groapig Ahgseant Ririfed B&WV‘?{HP%M ogr aphy and
LC- MB. Wiere BOHaise seghasicpding cfamptogréeieri ¢ forms of the conpounds of the
i nvention may be prepared as individual isonmers using conventional
procedur es susleragivéina dmacindenaimas fi$ tray bé srapiretbyleadionast £¢cerosadTer i C
derivatives opf fefuladl), fir @Rarffd & 94161 A CEmpdLaY bfoehilOWVREREREMRY (chiral HPLC).
trifluoroacetate sali, a compound of formula (VI) wherein X is bromo, and a
compound of formula (IV) as a ‘one-pot’ process.

For example, the trifluoroacetate salt of a compound of formula (V) is dissolved in a
suitable sclvent, for example BMF and a suitable base, for example potassium
carbonate, added. The reaction mixture is stirred at a suitable temperature, for
example 45-60°C under a suitable atmosphere, for example an atmosphere of
nitrogen, for a suitable period of time, for example 1-2 hours and then cooled to a
suitable temperature, for example ambient temperature. A compound of formula (Vi)
wherein X is bromo is then added and, after stirring for a suitable period of time, for
example 40-60 minutes, a compound of formuia (V) and a suitable base, for
example triethylamine, in a suitable solvent, for example DMF are added. The
reaction mixture is then stirred for a suitable period of time, for example 12-24 hours.
The solvent is removed and the residue is partitioned between a suitable organic
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The absol ute stereochem stry of conpounds may be determ ned using
conventional nethods, such as X-ray crystall ography. Aspects of the
invention are illustrated by reference to, but are in no way linmted by,
the follow ng Exanpl es. Ceneral Experinental Details Conpounds were naned
usi ng ACD/ NanmeoNROi& eRamiid @i Grametian® A weddrl Was erulld provdtvadiead (Ghemi stry

Devel opnent's |sBeted by @6RBA1RBnal KtaRs dd pulRiddy For SBRBRGhr s ragipNt al  details
of LCMVS systens A-D as referred to herein"are as follows: System A Col um:

50mm x 2. 1nm |,D, . 1. 7m Acqui UPLC,.BEH C18 FI te; .1 In. Tenp.: 40C
O et ect on AT A8 Sbeir e cseter s Bkl
spectroneter { Pﬂb’ HVI%r nat i ve- scan positive and negative node el ectrospray
i oni sation Solvents: A: 0.1%v/v forp,c acid in water B: 0.1%v/v formc

acid in acetonitrile G adient:Tine in.)AYB% 0
N Ry N
| \>—0R2
1)\ 7Y
R N \
P (Vi)

wherein R' is as hereinbefore defined for a compound of formula (1), R? is as
hereinbefore defined for a compound of formula {Il), and P is a protecting group, for
example a tetrahydro-2H-pyran-2-yl group, in the presence of a suitable acid, for
example trifluoroacetic acid.

For example, a suitable acid, for example triflucroacetic acid, is added to a solution of
a compound of formula (VI1) in a suitable solvent, for example methanol. The mixture
is stirred at a suitable temperature, for example ambient temperature, for a suitable
period of time, for example 48-72 hours. The reaction mixture is then concentrated
under reduced pressure befare being diluted with a suitable solvent, for example
ethyl acetate. The resultant mixture is filtered and washed with a small volume of a
suitable solvent, for example ethyl acetate until the filtrate is colourless. The residue
is dried in air and then under reduced pressure to give the salt of a compound of
formula (V). The filtrate may be concentrated and the concentrate diluted with a
small volume of a suitable solvent, for example ethyl acetate, and then filtered and
dried to yield a second crop of the salt of a compound of formula (V).

A salt of a compound of formuia {V}, for example the trifluoroacetate salt, may also
be prepared by reaction of a compound of formuta (I1X):

NH,
N N
LD
¥ N/ N

wherein R' is as hereinbefore defined for a compound of formula (1) and P is as
hereinbefore defined for a compound of formula (VII}, with a suitable halogenating
agent, for example N-bromosuccinimide, followed by reaction with an alkoxide anion,
for example a methoxide anion, and then isolated in the presence of a suitable acid,
for example trifluoroacetic acid.
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97 3 0.1 97 3 1.4 0 100 1.90100 2.0973 System B Col um: 30mm x 4. 6mm | D,
3.5pm Sunfire Cm colum Flow Rate: 3nmJm n.

For example, to a solution of crude compound of formula (IX) in a suitable dry
solvent, for example dry chloroform, at a suitable temperature, for example ambient
temperature, is added a suitable halogenating agent, for example N-
bromosuccinimide, in portions over a suitable period of time, for example 5 minutes.
The solution is stirred at a suitable temperature, for example ambient temperature,
for a suitable period of time, for example 25-35 minutes. The reaction mixture is then
washed with water and the organic phase dried by, for example, passing through a
hydrophobic frit and concentrated under reduced pressure. The resultant solid is
dissolved in a suitable dry solvent, for example dry methanol, and a suitable alkoxide,
for example a solution of sodium methoxide in methanol, is added at a suitable
temperature, for example ambient temperature, under an inert atmosphere, for
example an atmosphere of nitrogen. The reaction mixture is heated at a suitable
temperature, for example 60-70°C, with a condenser attached, for a suitable period of
time, for example 12-18 hours. The reaction mixture is then cooled and concentrated
under reduced pressure. The residue is then taken up in a suitable solvent, for
example ethyl acetate, and poured into a suitable aqueous medium, for example
saturated aqueous ammonium chloride solution. The organic layer is separated and
washed further with water, dried, for example over magnesium sulphate, filtered and
concentrated under reduced pressure. To a solution of this material in a suitable dry
solvent, such as dry methanol, at a suitable temperature, for example ambient
temperature, is added a suitable acid, for example trifluoroacetic acid. The reaction
is stirred for a suitable period of time, for example 25-35 hours, and concentrated
under reduced pressure to give a compound of formula (V).

A compound of formula {VII) may be prepared by reaction of a compound of formula

(VIIl:
NH,
N XN
A\
1)|\JI >_Q
R N '\{
P

wherein R’ is as hereinbefore defined for a compound of formula (1), P is as
hereinbefore defined for a compound of formula (VII), and Q is a halogen atom, for
example a bromine atom, with an alkoxide anion, for example methoxide anion.

(VI

For example, a solution of a compound of formula (VIil) in a suitable solvent, for
example methanal, is heated to reflux with a solution of a suitable alkoxide, for
example sodium methoxide, in a suitable solvent, for example methanol, for a
suitable period of time, for example 4-5 hours. The reaction mixture is concentrated
under reduced pressure and partitioned between a suitable organic solvent, for
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Tenp: 30C UV detection range: 210 to 350nm Mass spectrum Recorded on a
mass spectroneter using alternative-scan positive and negative nobde
el ectrospray ionisation Solvents: A 0.1%v/v solution of formc acid in
water B: 0.1%v/v solution of formc acid in acetonitrile Gadient:Tine
(mn.)A%B% 0 %m%lefétﬂyl Qc%te@e,%n@a Quitable aqueous medium, for example saturated

aqueous ammonium chloride solution. The organic phase is separated, washed, for

example with brine, and dried by, for example passing through a hydrophaobic frit.

The solvent is then removed under reduced pressure to give a compound of formula

(VI).

A compound of formula (V) may be prepared by reaction of a compound of formula
(IX) with a suitable halogenating agent, such as N-bromosuccinimide.

For example, a compound of formula (IX) is dissclved in a suitable solvent, for
example chloroform, and cooled to a suitable temperature, for example 0-0.5°C. To
this solution is added a suitable halogenating agent, such as N-bromosuccinimide,
while maintaining the temperature below about 3°C. The solution is stirred at a
suitable temperature, for example 2-3°C for a suitable period of time, for example 30-
45 minutes then aliowed to warm to a suitable temperature, for example ambient
temperature, and stirred for a suitable period of time, for example 5-7 hours. The
reaction mixiure is then washed with water and the organic phase dried and
separated from the agueous phase using, for example, a hydrophobic frit. The
organic solvent is then removed and the crude product purified by, for example,
chromatography, to give a compound of formula (Vill).

A compound of formula (IX) wherein R is Cy.salkoxy may be prepared by reaction of

a compound of formula (X):
NH,
NI/%[N\>
T)\ N N

P X
wherein P is as hereinbefore defined for a compound of formula (Vil), and Tis a
suitable leaving group, for example a halogen atom, for example a chlorine atom, or
a fluorine atom, with a solution of a compound of formula (Xill):

R'-M (XII)

wherein R' is Cisalkoxy and M is a suitable alkali metal ligand such as sodium,
prepared in a solvent of formula (11IS):

R'™-H (XIIIS)
wherein the R' group in the compound of formula (XIII} is the same as the R’ group

in the sclvent of formula (XIHS).
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100 4.8 0 100 4.9 97 3 5.0 97 3 System C Colum: 50mm x 2. 1lmm I D, 1.7pm
Acquity UPLC BEH Fl ow Rate: 1nJm n.

For example, a compound of formula (XIl1) such as sodium Ebutoxide, is added to a
solvent of formula (XIIS). The mixture is stirred until homogeneous, then a
compound of formula (V) is added. The reaction mixturs is heated o a suitable
temperature, for example 100°C, for a suitable pericd of time, for example 12-18
hours. The solvent is substantially removed under reduced pressure and partiticned
between a suitable solvent, for example diethyl ether, and water. The organic phase
is separated and the aqueous phase re-extracted with further solvent. The organic
layers are then isolated, combined, dried using a suitable drying agent, for example
anhydrous magnesium sulphate. The drying agent is removed by filtration and the
solvent removed from the product under reduced pressure 1o give a compound of
formula (IX) wherein R' is C;salkoxy.

A compound of formula (IX) wherein R is Cysalkylamino may be prepared by
reaction of a compound of formula {X) with a compound of formula (XIV}):

R'-H (XIV)
wherein R' is Cygalkylamino.

For example, a compound of formula (XIV) is added to a solution of a compound of
formula (X) in a suitable dry solvent, for example dry ethylenea glycol, at a suitable
temperature, for example ambient temperature, under a suitable inert atmosphere,
for example an atmosphere of nitrogen. The reaction mixture is heated at a suitable
temperature, for example 110-130°C, for a suitable period of time, for example 12-18
hours. The reaction is then cooled to a suitable temperature, for example ambient
temperature, diluted with a suitable solvent, for example ethyl acetate, and washed
with water. The organic layer is dried with a suitable drying agent, for example
anhydrous magnesium suiphate, filtered and concentrated under reduced pressure to
yield a compound of formula {I1X) wherein R' is Cysalkylamino.

A compound of formula (X) may be prepared by reaction of a compound of formula

(Xt):
v
N XN
I/k/[ )
T)\N/ N\>

P o

wherein P is as hereinbefore defined for a compound of formula (VII), and T is as
hereinbefore defined for a compound of formula (X), and V is a suitable leaving
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Tenp: 40C UV detection range: 210 to 350nm Mass spectrum Recorded on a
mass spectroneter using alternative-scan positive and negative nobde

el ectrospray ionisation Solvents: A 10nM amoni um bi carbonate in water
adjusted to pHLO with anmonia solution B: acetonitrile Gadient:Tine
(mn.)AYB% 0 §9up, tdk.eRardpl@d hdloGen atom, for example a chlorine atom, with an alcoholic

solution of ammonia, for example a solution of ammonia in iso-propy! alcohol.

For example, a compound of formula (X1) is heated with an alccholic solution of
ammonia, for example a 2M solution of ammonia in iso-propyl alcohol, at a suitable
temperature, for example 50-60°C, for a suitable period of time, for example 5-6
hours. The reaction mixture is then left to stand at a suitable temperature, for
example ambient temperature, for a suitable period of time, for example 12-18 hours.
A further quantity of the alcoholic solution of ammonia, for example a 2M solution of
ammonia in iso-propyl alcohol, is added to break up the resultant cake and the
reaction mixture heated for a further period of time, for example 8-10 hours, until the
reaction is complete. Water is added to the reaction mixture and the solid removed
by filtration, washed with a suitable washing medium, for example a mixture of iso-
propy! alcohol and water, and then dried, for example by air-drying under suction to
give a first crop of a compound of formula (X). The filtrate is allowed to stand for a
further period of time, for example 12-18 hours and the resultant second crop of a
compeound of formula (X) isolated by filtration and dried.

A compound of formula (X) may alsc be prepared by reaction of a compound of

formula (XII}:
A"
N XN
N
)CQ
T N

Hoxin

wherein T is as hereinbefore defined for a compound of formula (X), and V is as
hereinbefore defined for a compound of formula (X}, with a compound of formula
XV

PY-H (XV)

wherein PV is a suitable precursor to the protecting group P, for example a 3,4-
dihydro-2H-pyrany! group, followed by reaction with an alcoholic solution of
ammonia, for example a solution of ammonia in ise-propyl alcohol.

For example, p-ioluenesulfonic acid monohydrate is added to a solution of a
compound of formula (Xil) in a suitable dry solvent, for example dry ethyl acetate.
The reaction mixture is heated to a suitable temperature, for example 50-60°C, and a
compound of formula (XV) added. The reaction is stirred at a suitable temperature,
for example 50-80°C, for a suitable period of time, for example 1-2 hours, and the
solvent removed under reduced pressure. A suspension of the resultant solid in an
alcoholic solution of ammonia, for example a 2M solution of ammonia in iso-propyl
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397 2.0 0 100 SystemD Colum: 50mm x 4.6mm | D, 3.5gm XBridge C18 col um
Flow Rate: 3nL/mn. Tenp: 30C WV detection range: 210 to 350nm Mass
spectrum Recorded on a nmass spectroneter using alternative-scan positive
and negative node el ectrospray ionisation Solvents: A: 10nM anmoni um
bi carbonat e i BicyRt ieheel Usieeslsditablp ifA aimdsphere, for example an atmosphere of

nitrogen, at a suitable temperature, for example 60-70°C, for a suitable period of time,

for example 4-5 hours with an aftached condenser. The reaction mixture is poured

into water and allowed to cool for a suitable period of time, for example 12-18 hours.

The resultant precipitate is isolated by filtration and dried to give a compound of

formula (X).

A compound of formula (X) may also be prepared by reaction of a compound of

formula (XIA):
NH,
N|/&N\>
T/]\N/ N

H o (x1a)

wherein T is a fluorine atom, with a suitable protecting agent, for example a silylating
agent such as N,O-bis(trimethylsilyl)acetamide, followed by reaction of the protected
compound of formula (XIA) with a compound of formula (XVE):

PY-E (XVE)

wherein P" is a suitable precursor to the protecting group P, for example a 3,4-
dinydro-2H-pyranyl group and E is an acyloxy group, for example an acetate group.

For example, a suitable protecting agent, for example N,O-
bis(trimethylsilylyacetamide is added fo a stirred suspension of a compound of
formula (XIA), for example 2-fluoro-1H-purin-6-amine, in a suitable anhydrous
solvent, for example anhydrous acetonitrile, and the resulting mixture heated to reflux
for a suitable period of time, for example 2-3 hours. The reaction mixture is then
cooled to a suitable temperature, for example 0-5'C. A solution of a compound of
formula (XVE), for example tetrahydropyranyl acetate, in a suitable anhydrous
solvent, for example anhydrous acetonitrile, is then added slowly followed by the
dropwise addition of a Lewis acid, for example frimethylsilyl
trifluoromethanesulfonate. The reaction temperature is adjusted to a suitable
temperature, for example 8-15°C, and stirring maintained for a further period of time,
for example 1-2 hours. The mixture is then quenched by addition of 1M sodium
carbonate. The organic layer is cooled to 0°C with stirring. The precipitated solid is
then collected by, for example, filtration and dried.

A compound of formula {XI) may be prepared by reaction of a compound of formula
(X1} with a compound of formula (XV).
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amoni a solution B: acetonitrile Gadient: Time (mn.1A%8/ 0 0991 0.1991
4.0397 5.0397 Chromatographic purification was typically perfornmed using
pre-packed silica gel cartridges. The Flashmaster Il is an autonated

mul ti-user flash chromatography system avail able from Argonaut

Technol ogi es kbhxamhib qaa%mbdu%@&famﬁm&ahh Bdlde @ sidbldiga®, sobeht] |- Phase

Extraction (Sg@n q‘eagtﬂl &%@éf Bl 5% ﬂoﬁ.gn&ufontctacrar PUL ABRurldLRbAR Y on-line

sol vent mi xi n?\g e?ema}) ra(?ur gios xgﬂﬁleg@% §?ottﬂerp§4%wadro§§l laﬁsad@gde queued
Gica

usi ng the mul @ ol vent s,
f1owrates, ﬂio” ’iWF lsg ?ﬂlf %g F%%Ll'tia%ﬁ LW f?{sexa"f%e RN tE emis

equi pped Wit h OaaRW@B@PBU%?%BPJOR@S@@P%H&W“@VTB%F%WHF t'}‘fﬁde"[’ G | son FC204
fraction- col | &emdtegerstiahmixive wndeoivatced Prrseike ufald mgpmroBnd démylR and

tracki ng. Sol ¥€ht renoval using a stream of nitrogen was perforned at
30-40C on a G eenHouse Bl owmdown system avail able from Radl eys D scovery
Technol ogi es Refbvigionddl den, Essex, CB1l1 3AZ, UK 1H N MR spectra were
recorded in either CDCl3 or DVMSO-d6 on either a Bruker DPX 400 or Bruker
Avance DRX or N@@hm {&xv.éé%eﬁrﬁ@oﬁg B%ﬁ&:ﬁ%b é\l. 000 & 10y AlreOR WifHZ . The

i nternal stan e tr al

pr ot onat ed so ?/3%8%318 %%gbh\g%t exg%e éﬁ a%m trhOée ,f&@, %O%

directed aut opfi&s@indheapaded e PP%{% '8 t}}?oa}ﬁtdl tions g| ven

bel ow. The UV detection was an averaged signal from wavel ength of 210nmto
350nm and nmas®C#pectra were recdidionathatenass spectroneter using

al t er nat e- scaBMposi ti ve and negathN-Dénatmdfermabedst r ospray i oni zati on. Method A

Met hod A was omsduct ed on an XBmibgryldulBogdd um (typically 150mm x 19mm
i.d. Spm packifgadi aneter) at ampiyesbkidenperature. The sol vents enpl oyed

wer e. Et,0 Diethyl ether
HCl Hydrochloric acid
HPLC High performance liguid chromatography
ISCC Companion Automated flash chromatography equipment with

fraction analysis by UV absorption available from
Presearch Limited, Basingstoke, Hants., RG24 8PZ,
UK

MDAP HPLC Reverse phase HPLC on a Cyg column using a
two-solvent gradient and analysis of the fractions by
electrospray mass spectroscopy.

SPE Solid phase extraction
MeQCH Methanol

mins minutes

Stripped Removal of solvent under reduced pressure
TFA Trifluoroacetic acid
iPr iso-Propyl

1-Bu tert-Butyl

Ms Mesyl

Ac Acetyl

n-Bu n-Butyl

Ph Phenyl

rt room temperature
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A = 10 mM aqueous anmoni um bi carbonate adjusted to pH 10 with anmoni a
solution. B = acetonitrile. Method B Mthod B was conducted on a Sunfire
C a colum (typically 150mm x 30mm i d. 5pm packi ng di aneter) at anbient
tenperature. The solvents enpl oyed were: 0.1%v/v solution of formc
acid in water 1R syn@1eﬂc/prye!egsemletéidb@narecﬁes&%@hr@ sa@hdrided ipSeMBitt i | €. Met hod
C Met hod C was conducted on a Sunfire C15 colum (typically 150nm x 30mm
. d. 5pm packing dianmeter) at anbient f ¢ rature. The sol vents enpl oyed
were 0.1%v/v solution of trifluoroacetic acid in water B = 0.1%Vv/v
sol utlon of trifluoroacetig acid in acetonitrile. Method D Method D was
conducted on an pically 100mm x 30mmi.d. 5pm packing
di aneter) at anbieent tenperature. Thq\,HsoI vents gnpl oyed werg: A = 0.1%v/v
sol ution of for amdln waf er Q 1% v/v 1 tion of rmc acid in

acetonitrile. \>—')\ \>.___,,./,\ \>_"/k >_..)\/

)\)I‘> // l
o J\JI o

(X=Br) T

N,
. ij H—ome

Typical reaction conditions for each of the synthetic steps of Scheme 1 are provided below:

A Dihydropyran/paratoluene sulphonic acid, e.g. 50°C for 3-6 hours.
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Met hod E Method E was conducted on a Supel cosil ABZ+Plus columm (typically
100mm x 21.2mmi.d. 5pm packing dianmeter) at anbient tenperature. The

sol vents enpl oyed were: A = 0.1%vVv/v solution of formc acid in water B =
acetonitrile: water 95:5 +0.05% form c acid Exanples Internedi ate 1:

2, 6-Di chl oro- 91(te[?¢va4qm“éva@ﬂmgw diphopic geid, e g HOHuiol HeuTherpangnodipPrdr opur i ne
(25.0g) (avail abl 5 Pofer f 87ure W&atemnaﬁ?%fﬁamm\‘ﬁa@e%a@wé%h‘fw acet at e
(260m), followed y p-toluenesul fonic acid (0.253g). The m xture was

heated to 50Caand gshanmasntreflinhyedint®o-2hnsymnmicdidi®ind@ENWasn dddedinenlne reaction
m xture was then h&éitedeai 50C for 4 hours. The reaction m xture was
evaporated in vacuo to give the title conpound as a ﬁi ell ow solid (36.99).

1H NVR (CDCI 3 :.’E%,_;Og eﬂ? PP A QA ORI 18 PG (1H, m)
2.20-1.65 (6H, rr) nterrre ate 2

2- Chl or o- 9- (tetramodxeNBJ-R'*@:\U Aeyl2 RN, teBibleqalglybd e § - 120FC @ 12-18 hours.

2, 6- Di chl or 0- 9- (t €for ahPdR o= Gyl RAANDBuUDHdingHoxgthamee of $6110%)foiad8 heat ed wi t h

2M anmoni a i n i sopiP¥panol (250nml) at 50C for 5 hours. After standing at

anbi ent ten’peE@t ur@SQrYEH(ﬂ -75 C?forfs‘[drn‘t %E thglllj iénth fratlgMo I';U ?‘ in
i sopropanol (100ntjen\egsSn /690 ENL 14 Rk thade sRegnd the
reaction m xture mleh’teéifﬁ[;edtufeddir18.65hu’utshel’ 9 hours unt|I t he reacti on was

conplete. To the reactl on m xture was added water 70ml? and the yel |l ow

solid filterel of NBSPhE o GroWer RAUNEa "R TPPSIEIBBPE OalUS RS wat er (5: 1

(viv), 60ml) and themedbrdl eflxYndglssuction to give a first crop. The
filtrate was re-filtered after standi ng overnight to isolate precipitate

and both soli8s weiFé/MiOHed. dmbievideumratifdver 1f8+65stburscrop was pure with the
second crop materi al shovm n nor rlty &Eh ated broad signal
3.5 ppm not s&en |'Ef?fﬂ’g; f‘"?%tl/ 0’? tEﬁ“ﬁg WL PO Jehieeaid (VSN d first
crop (28.4qg), soli second 43 1H NV\R (CDC13): 8.01 (1H, s), 5.98
(2H, broad s) g15. HMQcHF, dd)50°c4urﬂi6rh(21dﬂ30 whytes3théBanibldmt teriferatuds, 3&ar-(1),60 ( 6H,
overl apping n). | retiden?tewet e 2 (al ternative net hod)

2-Chl or o- 9- ( t 85 r ahS ﬂtlon |n2mlp W|thal\lh—§issopr3pyletll;blepm|ne then 5%% ggr 48 hours, then more

(IV) added then further 50°C for 48 hours.

H HCl/methanol, then ambient temperature for 18 hours.

Compounds of formulae (1), (VI), (XIA}, (XII), (XII), (XIV), and {(XV), are sither
known in the literature or are commercially available, for example from Sigma-
Aldrich, UK, or may be prepared by analogy with known procedures, for example
those disclosed in standard reference texts of synthetic methodology such as J.
March, Advanced Organic Chemistry, 6th Edition (2007), WileyBlackwell, or
Comprehensive Organic Synthesis (Trost B.M. and Fleming 1., (Eds.), Pergamon
Press, 1991), each incorporated herein by reference as it relates to such procedures.

Examples of other protecting groups that may be employed in the synthetic routes
described herein and the means for their removal can be found in 7. W. Greene
‘Protective Groups in Organic Synthesis’, 4th Edition, J. Wiley and Sons, 2006,
incorporated herein by reference as it relates to such procedures.

For any of the hereinbefore described reactions or processes, conventional methods
of heating and cooling may be employed, for example temperature-regulated oil-
baths or temperature-regulated hot-blocks, and ice/salt baths or dry ice/acetona
baths respectively. Conventional methods of isolation, for example extraction from or
into agueous or non-aqueous solvents may be used. Conventional methods of
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To a solution of 2,6-dichloropurine (25g) (available from for exanple,
Aldrich, UK) in dry ethyl acetate (200nl) was added p-tol uenesul fonic acid
nonohydrate (235ng). The reaction was heated to 50C and

3, 4-di hydro-2Hpyran (18.1m ) was added in one go. The reaction was all owed
to stir at TﬁQ'ann J@Fgaaicla&%m@?ﬁutbhe, oz_é)é;ur‘é@tzijsu%& ér@ﬁiﬁyﬁ@l% Mggmusr efluget(:l 369)
pressure. | ShaBhdsRihf@bnaieY & lahirot@kbdum SISl SASisORg Afoubfh S sol i - 369

", 2. OV ammont, g Robie ARIRR A nalodGR Ty dSnd! FRk 86k S BHcafth h00EN Al 60C For

4 hours with ache on ﬁ r. e rgactlo vas pour e |hnto wat er
(50mL) and | ePFRTRE CH5TSBURN AN Q%Pmatfﬂrgp?'r é’&?gﬁ;{p TRGLOT PR e and dri ed
on a rotary elRARGFADTE CLEOEICIFBRY. SY BP M3 reH et LV HENRN B Bhpound as an
of f-whi t e sol PeforBagugragupveptiqbsplpnts sugs asethytpaeisie. neiberd 2thaRgloy”. = 254,
256 M5 f oundutbedl.ec eauseps mixlures(tivreor =t 9be apBBCiHtsd thpt spesfiaRaRtiot CD3) 2S0) : 5
8.43 (1H, s), tife8@mpaitures)maydydially Hetfetatdingd By @8ctiotdhonitgring BcbBauetH, m), 2.21
(1H, m, 1. 95¢d 3kAmpM thindaybécHrdrthtodfhphy and LC-MS.

Where appropriate individual isomeric forms of the compounds of the invention may
be prepared as individual isomers using conventional procedures such as the
fractional crystallisation of diastereoisomeric derivatives or chiral high performance
liquid chromatography (chiral HPLC).

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

Aspects of the inventicn are Hlustrated by reference to, but are in no way limited by,
the following Examples.

General Experimental Details

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

Experimental details of LCMS systems A-D as referred {o herein are as follows:

System A

Colurnpn: 50mm x 2.1mm ID, 1.7m Acquity UPLC BEH Cyg

Flow Rate: 1mL/min,

Temp.: 40°C

UV detection range: 210 to 350nm

Mass spectrum: Recorded on a mass spectrometer using aliernative-scan positive
and negative mode electrospray ionisation.

Solvents: A: 0.1% v/v formic acid in water
B: 0.1% viv formic acid in acetonitrile

Gradient: Time (min.) A% B%
0 97 3
0.1 97 3
1.4 0 100
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1.56 (2H, m. Internediate 3:

2- (Butyl oxv) -9-(tetrahydro-2H Ovran-2-v1l)-9H puri n-6-am ne NH, N-- To
butan-1-ol (76 nmL) was added portion w se sodiumtert-butoxide (15.2Q)
(Note: reaction m xture gets warm . The above was stirred until honbgeneous
(ca.15m n) before 2-chhero-9-(tetrahydro-2H pyran-i3syl)-9H purin-6-am ne
(10.0g) was then addedotpo the resultgnt pale yellow solution. The reaction
m xture was then heated to 100C, overnight. The reaction m xture was
stripped to r mve as much but an-1-ol as possible before being partitioned
bet ween di et h{#H® er and water. The diethyl ether phase was separated and
the aqueous re-extracted further with diethyl ether. Conbined organic

| ayers dried &obmnagregi4inms b, gianSupliiakyPHEs) . Magnesi um sul phat e was
filtered of f &lw Ratd: t3rdfreinst ri pped to gi ve brown viscous oil which was
azeotroped w rémp:03aiene (3 tinmes) and placed under high vacuum over ni ght,
transferred tQvriewcidnasdgewnthtodisedth or onet hane and stripped, placed under

hi gh vacuum t ggd MRcthe RddotdBd 69 HRRYNELeBForfetdLONY altdr@SiSe-§@n Podiive 1H NWR
(CDC13) : 7.853%%%93%,m0§3%%9ﬁ%§%(%% S), 5.64 (1H, d), 4.32 (2H t), 4.14

(1H, m, 3.75 overlapping m, 1.81-1.58 (5H,
over | appi ng ,. 1.50 (2H . 0,97 H t), . Internediate 4:
8- Br ono- 2- ( b%ﬁ?'?’%) -9f (?'é(g’)r"é"l"ﬁ?h’ff?ﬁé% rWr%H-{'?‘-"@‘fﬁ - 9H puri n- 6- ani ne
2- (But yl oxy) - 9- (t et r ahWd?-0 2P splptiemerfertpioacyin preFriile- ani ne (9. 45g) was
di ssol ved in chloroform (50nl) and cooled to OC (ice-bath). To this
sol ution was &ddignt: por Tineymin.5e N br&%osucci ni m de% 6. 07g) keeping t he
t enperature bel ow 3C. Phis gave a dagk green solution, stirred at 2.5C for
30 mins. before allowgg to warmto goomtenperatye and then stirring for
6 hours. The reaction gixture was thgn washed wi thgpater (100nml, twice).
Organi ¢ phase was dri eQ/Ssepar at ed usb ng a hydrophaoBjc frit and evaporated
to give a dark brown g ':yvvhich was pg{ified by siljca chromatography
(120g) (1SCO wusing a dradient elution of 0-50% et’hyl acetate: cycl ohexane
to afford the title coRfound as a paPe yellow sol i (8.37g). 1H NMVR
(CDCI3): 5.61 (1H, dd), 5.49 (2H, broad s), 4.32 (2H, m, 4.17 (1H, m,
3.71 (1H, m, SgstedC(1H, m, 2.11 (1H, broad d), 1.89 -1.45 (6H, overl apping
m, 1.50 (2H, m, 0.97 (3H, t). Internediate 5:
2- (But vl oxv) - 8olumt Byh@x\2) mén (O, elriahediig-Uttc®aan; 2- v1) - 91 puri n- 6- am ne

Flow Rate: 1mlL/min,

Temp: 40°C

UV detection range: 210 to 350nm

Mass spectrum: Recorded on a mass spectrometer using alternative-scan positive

and negative mode electrospray ionisation

Solvents: A: 10mM ammonium bicarbonate in water adjusted to pH10 with
ammonia solution
B: acetonitrile

Gradient: Time {min.) A% B%
0 99 1
1.5 3 97
1.9 3 97
290 0 100
System D

40



8- Bronp- 2- (but yl oxy) - 9- (tetrahydr o- 2H pyran-2-yl)-9H puri n-6-am ne (8.37Q)
was heated to reflux with 25% sodi um net hoxi de i n net hanol (14.4nl) and
met hanol (65ml) for 4.5 hours. The reaction m xture was concentrated under
reduced pressure and partitioned between ethyl acetate and saturated

anmoni um chl ogbgRinS 8 ixABmnPRN 3lsaekBriaidentsumhase and repeated extraction
into ethyl acefatg:. @hined organi c phases and washed with brine (twce).

The organic p ass passed t hrough a hydrophobic frit after separating
aqueous and evapor at ed e a light brown gum which was pl aced under
hi gh vacuum t MI@%&Q% Ogr?rt?ﬁn?wtog‘? ™whi ch col | apsed to . a gum é? 34g) at

anbi ent pr ess¥Pes sHeErwEE| Repordedgn B\V@Fﬁ?@ﬁim’?%e’dis??%alfeﬁ'éa“i’? 28 PE¥WEound as a
yel | ow anor phéﬂﬁs”%ﬂéﬂ“ledﬂOdﬂsmﬁ’ms@tﬁyﬂ%'ﬁab@l5H23N503) + = 321 MS found

(el ectrospray): (MrH + = 322 1H NMR (CDCl 3): 5.50 (1H, dd), 5.17 (2H, broad
s), 4.29 (2H, stiyentd. 12 A( 3binMsananhiubtbicaponate. iy @atedadjusted to HTOAIGLH, n), 2. 05
(1H, m, 1.82-1.63 (6Hamawerlsepinng M, 1.50 (2H, m, 0.97 (3H, t).

I nternedi ate 6: 2-(Buty QxMdsie( Met hyl oxy) - 9H puri n- 6-am ne
trifluoroacetate salt To a solution of

2- (butyl oxy) hyI 8@%%9 itetrah o- 2H pyrane%/ryl) 9H puri n-6- am ne
(7.34g) in rre S addeé—lrlfl uor oac c acid (10m). The
m xture was stlrred at Oanbi ent tenpe %ture over the weekend to give a
suspensi on. The reacti @1 nixture was?toncentrated to a small volume (thick
slurry) before being diduted with eBhyl acetate (B0nml). The resultant

slurry was filtered and.onashed with & small vol une7of ethyl acetate until
the filtrate was colourless. The solid renmaining was dried by air and then

in vacuo to gickematRrdphit |p§nf%9t|’36%@@p%§llyape%|nieﬁ u§iﬁé brd- p@@ke@@ﬂ]éa gelhe filtrate
obt ai ned pr CV QLY. YRS FRORGEN I m&naéa/,ﬁuaﬁu rwgsrhxe SRy di | uted
wth a smal | stem avanlable%ron¥| )‘S‘raceut‘%I QP cht ﬁgé B%%d dried as
above. This sé&f (iﬂ/%ﬂ ?Etf%,s % \/\%% nt;g o ot h crops
were identi cal h"’lﬁ‘? %?' %a?“ea igRe 5’!\%6 e
(el ect r ospr ay Priifaoipn mixingle GPPP’NWRd‘EW'E%dS t%bezf‘i' (%?Q‘p'?%are 9}’91‘8 H s),
1.80 (2H, ), ugingthe (R funglionanompy acaes sefiware weih MFeeass SOIKFYs, My COON
prot ons not okedicviaufie dmitceliaviich @ndtighs. The system is equipped with a Knauer
N2- But y1- 9- ( t ekrizblaywhvelerjih Pydaretdr anli)wd Bigpn Ficaet Racterdeaiadtore enabling

automated peak cutting, collection and tracking.

Solvent removal using a stream of nitrogen was performed at 30-40°C on a
GreenHouse Blowdown system available from Radleys Discovery Technologies
Saffron Walden, Essex, CB11 3AZ, UK

'H NMR spectra were recorded in either CDCl; or DMSO-ds on either a Bruker DPX
400 or Bruker Avance DRX or Varian Unity 400 spectrometer all working at 400 MHz.
The internal standard used was either tetramethylsilane or the residual protonated
solvent at 7.25 ppm for CDCl; or 2.50 ppm for DMSO-ds.

Mass directed autopreparative HPLC was undertaken under the conditions given
below. The UV detection was an averaged signal from wavelength of 210nm fo
350nm and mass spectra were recorded on a mass spectrometer using alternate-
scan positive and negative mode electrospray ionization.

Method A

Method A was conducted on an XBridge Cqg cotumn (typically 150mm x 19mm i.d.
5pm packing diameter) at ambient temperature. The solvents employed were:
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To a solution of 2-chloro-9-(tetrahydro-2H pyran-2-yl)-9H purin-6-am ne
(10g) in dry ethylene glycol (50nml) at roomtenperature and under nitrogen
was added nbutylam ne (16ml) in one go. The reaction was heated at 120'C
overnight. The reaction was cooled to roomtenperature, diluted with ethyl
acetate (150nh)= @i easResaminbhluM@lceibolde ¥Rtk ph Theitoagabhie | ayer was
dri ed over Ng§g&mnfiltered and concentrated in vacuo. This afforded the
title conpoun @m¥ jscous green oil (10.2g) that was used in the next
step w t hout arther purlflcatlon M5 cal cd for (Cl4H22N60). = 290 MS found
(el ectrospray gNHFD+ = 291 11-1 NWR ((CIB)280) 5 7. 8(1H s) 6.6 (2H,
s)62(1H%l®~(1H dd), 4.0 (1H, 53&1 , észzz
(1H m, 1.9 gihod ﬁ-)W&Sforgiu tggon ﬁﬁunf‘g[e ¢1a(cgg|.1{nn pic ly g-)SO(@HX SQﬁlml 54|rn( 2H, m
1.3 (2H, m, ocading3lametey)at pmbientherchesteregThe solvents employed were:

N2- But v1- 8- ( mAt=/1% 3y selblidnpififormie a@¢d 6+whterm ne trifl uoroacetic acid salt To
a sol ution of Berame viv solution of formic acid in acetonitrile.

N2- but yl - 9- (t et rahydro- 2H pyran-2-y1)-9H purine-2,6-diam ne (ca.10.2 g) in
dry chlorofor%%$39@nﬂ) at roomtenperature was added Nbronnsuccininide

I(’ goﬁqg% e:rgefg: ug‘:%}%? o or?dug?egaq_ﬁ-guﬁflrger %olﬁﬂh H&Fk %rfy Y@ﬁnnﬂ( 5@% {T‘lﬁt :Néra.t Zf’

oo e S Prsp A6t B Ay L s RPRRREATE 11 1 and
concentrat ed T QHe ¥y sono! Bifleqspaestc 364JRMGE sol i d which was dissol ved in
dry net hanol ?fdl)‘r?’h)’fvaﬁ'u“%to"F@WQ%’(‘W‘HB@?@MNGH nitrogen was added

sodi um net hoxi de solution (25 w.% in nethanol, 24nl) in one go. The

reacti on was hebeéd at 65.C, with a condenser attached, overni ght. The
reacti on was aRMbLED RRGKRBIEBE BRARGE 0:5\63NMA (tydittBy N@Bh k 30thm@Bange resi due

was taken up s%%&ém daa%iéel £ afnbeRlhpSRdreP aHE SShehRicthpRpbdhabed aqueous
anmoni um chl or|_q5-31 g ng{)g@iglmq”ét yer was separated and washed

further with 0 ayer was dried over MpS™4, filtered
and concentra}g/aaOe /ﬁ v§8’ﬂ iEZ"Pﬁl ggmffc&l'ﬁ? in dry nethanol (70ml) at room
tenperature was added trlfluoroacetlc acid (7m) in one go. The reaction
was stirred f8ethgdEhours and concentrated in vacuo to yield a dark brown
sol i d. This walsthbdkavas gpndupted pre BybelenshaBZ{PAGrpumandiipically idiramed. The sol i d
was filtered tazamfidrglin teeking tibeeceogrpaient &snerdbee.gehessolvents €8plBgsd 35% 4
steps). MS calwe@: for (CL13H18N30)+ = 236 Ms found (el ectrospray): (MrH)+ =
237 1H NVR ((@D&)aﬁof)vsoﬁtaq%f%w;u@aad(nl\baerbr m, 8.6-7.3 (2H, m, 4.05 (3H,
s), 3.28 (2H, gM jcethniffe: 41 40 é?o)r’s%n(.l%lg 0.89 (3H, t) (renmining
exchangeabl e protons not ¢l ear ntermedi ate 9
2-{1(15)-1- Nb%hvl?utvlloxvl 9- (tetrahvdro 2H-ovr an- 2-v1)-9H ourin-6- am ne
Xamples

Intermediate 1: 2.6-Dichloro-8-(tetrahydro-2H-pyran-2-yl)-8H-purine

Ci

To 2,6-dichloropurine (25.0g) (available from, for example, Aldrich, UK) was added
ethyt acetate (260ml), followed by p-toluenesulfonic acid (0.253g). The mixture was
heated to 50°C and then 3,4-dihydro-2H-pyran (16.8g) was added. The reaction
mixture was then heated at 50°C for 4 hours. The reaction mixture was evaporated
in vacuo to give the title compound as a yellow solid (36.99).
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NH N-1XN NN Met hod A Sodi umt - but oxi de (48.5g, 505mvl ) was added
portionwi se to (S)-2-pentanol (185nl) (available from for exanple, Julich
Chiral Solutions, Germany) at roomtenperature stirred until honpbgeneous
(Note: reaction is exothermc). 2-Chloro-9-

(tetrahydro- 2k pyira@Det.y 19 359 pyr 8. ¢ GHadd) e2d 380m), 326 M), 2ms1.ealded and
the reaction mxtyre heated at 70C for 72 hours. The reaction was cooled to
room t enper at ur e and partitioned between ethyl acetate (500ml) and water
(500mL). The or . h hed W t h ipum chl ori de

sol ution (100P " eB'Q' Ll IGio 2 Lﬁﬁj"e’s. The residue was
triturated with ether and the sol i d rra,;HerlaI filtered. The precipitate was
re-washed with ether and the filtrat es% colgrbl ned and evaporated. The crude

material (ca. 30g) was dissolved in thanol (1:1) and purified by
chromat ography on a reverse phase ( Y t®l um (330g) using a gradi ent of
25-65% acetonitrile (+ 0.1%FA)-water(+ Q FA) over 8 columm vol unes, the
fractions were i Mmedi ately neutralised wi h/saturated aqueous sodi um
carbonate solution. Appropriate fractions were conbi ned and partitioned
bet ween di chl or onet hane and saturated aqueous sodi um hydrogen car bonat e.
The organic pRIyIiRS-(alrahweroi-RyssshgeOH-Avpa ¢3F-99) HoshARoBih M ri t |
filtered and ema!poiﬁatiequpen@(%ﬁ@mt)héf)& ptfq:réi f@éﬁpdﬁﬁ(ﬁ’[ﬁa@'"aabﬂmt@%r eam f oam
(14.97g). LCVEnpSeatremeB)ighttaHifhergangty ofi?M amMedria 306cpvahd ¢10BmI)S@di um

t - but oxi de (28&fd t@bréddiprhg resamnbehlednd e (Saptodnfleicane hedtidddnd, 6. 58nol)
(avail abl e fr qpheddHou@iMhEreactivh Wedicdapidia! Tk Hak@nmixt@eWzBBYded N a 2L
round bott ormeg,f| %:‘ﬁpa?ﬁ‘fﬁe%l?&%ﬁ‘d me,%d%ﬁ' ThebidbvadR5erdibith isddrbpyt he sodi um

t2 E:ijgi(lodg ??alco \%a er v 60ml) dth —drigd undeﬁsuctnon toglvgfgbstcrog48ml) Was
© piegRta %%ﬂt\%’?f s i ndi cat ed

ra
t hen added i n‘%ﬁ% %Wgsr .)ég {Eﬁrﬁ?xd per E%ﬂ h’o
conpl ete cons 8Pt Wi 45 ’E’Wé“@t APt fisieroppas Rus WiHRe $458nherR iFe las pour ed
into icel/ wat eFhqudig)a enominprampeitt lisplefasbrogdtsionated hgm patigeanyp first ¢ig®). Thi s
resul ted in eiutlvess othefvogerideniicah 3olid fitsh eropri28t4g). okt cdndictapr(@d2d)hr ough Celite
and t he or ganha NMR@EBOMSS.GEQHE! 9] 288 (2Hhisroadis) D TG(1Hay®r 4. vi3HE hEpA.78r eat ed

with solid Na@h, and.150€80 nge S¥hdpihed. W th nethyl t-butyl ether. The
organi c extracts were combined and washed wi th brine, dried over magnesium

sulfate, filt | as a pale
brown gum (15% 5}9 i %an.

I nt er nedi at e
8- Bronp- 2- MLS) - 1- et hyl but yI | oxv1-9- (t,@trahydro 2H-rw an- 2-v1l) -

O9H purin-6-amne NH2 \-Br F.ON
)\)I
&

To a solution of 2,6-dichioropurine (25g) (available from, for example, Aldrich, UK) in
dry ethyf acetate (200ml) was added p-toluenesulfonic acid monohydrate (235mg).
The reaction was heated to 50°C and 3,4-dihydro-2H-pyran (18.1ml) was added in
one go. The reaction was allowed fo stir at 50°C for 1 hour and the solvent was
removed under reduced pressure. This afforded a yellow solid. A suspension of this
salid (~36¢g) in 2.0M ammonia in isopropanol (460ml) was heated under nitrogen at
60°C for 4 hours with an attached condenser. The reaction was poured into water
{50ml) and left to cool ovemnight. The precipitate was fillered and dried on a rotary

evaporator (60°C) for 30 min. to afford the title compound as an off-white solid, 31g
{93%, 2 steps).
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N- Bronosucci ni m de (12.16g, 68.3mvl) was added portionwi se over 5 mns. to
a stirred solution of

2-1(1S)-1- et hyl but yl ] oxy) - 9- (t et rahydr o- 2H pyr an- 2-y1) - 9H puri n6- am ne
(14.99, 48.8mml) in chloroform (80nl) at <5C under an atnosphere of

ni trogen. Themseaed 0Pt N, ﬁm@*w s4e rred at <5C for 5 hours then washed
mLthfsaturategsgggbﬂﬂkm&gﬁ cquqﬂ@t§1§olutlon (80mL.) then ma;erh(SOnﬂ)
The foam was t t hen
ekt R L S g s L
conbi ned orgaﬁﬁc re d |eﬂ thr ugh“a hy bp obic frit, and the

sol vent rennved |n vacuo to yleld the title conpound as an orange foam
(18.5g). LC abers:| P Butyiduird-tetrahpier AMSLLE VDDA pisin-6raming nedi ate  11:
2-{f(1S1-1- thhylbutvlloxyl 8- (nethy VL 9- (tetrahvdro- 2H ovr an- 2-

v1l)-9Hourin-6-amne NH |1 ONN N
8-Bronn-2-{[(1S)-1-nEthyIbutyl]oxy}-9-(‘étgﬁiydro-ZkLpyran-2-y1)-9FLpurin-6
-amine (7.1g, 18.48mmol) was dis ydrous met hanol (70nl) and a
sol ution of sodi um nethoxide (25% in nethagﬁEMéBnﬁ) was added dropw se

d

under an atnosphere of nitrogen. The sol uti S heated to reflux at 90C
for 4 hours under an atnosphere of nitrogen. di ti onal sodi um net hoxide in
met hanol (25% sol ution, 3ml) was added and the reaction was stirred at 60C
for a furtherTdbutirotolig76 Wh) wabdidtedpationpdset sodinmaért-sgokident frgg)iatede i n
met hanol ( 25%cs&ioH e gothhriyashadsied was stirich @ntil aaebddedBovsdSa. Bhiim)r ed at 90C
for a furtherbe?or@g%h@m-sm&raﬁwrwnlp RS- BA-6QMitd 180 0@tk Xhepv apor at or and
t ﬁ%ﬁfﬂfnecﬁ{gg‘”‘é B! A0 F%u #BRE e840 b Na @i Rl ed
(75mL). The SLO ct, gaé{ q‘?}ﬁneag mixt a%s cctor(QXoQ/%a %lcpé\flﬁg qu the title
e Py t&@ﬁFE‘E G g i w

compound as a2
336, 337 Int eft Cﬁhaqeewafzseparated and the aqueous re 2] racted further w1th diethyl ether

241118S) - 1- Met Gymijoadyargamoldyess qrige oyey meggsiunsunhete{aBydniyie Megiesiullor oacet at e
sal t sulphate was filtered off and filtrate stripped to give brown viscous oil which was

azeotroped with foluene (3 times) and placed under high vacuum overnight,

fransferred to new flask with dichloromethane and stripped, placed under high

vacuum to give the title compound as a brown glass (9.45g).

1H NMR (CDCl3): 7.85 (1H, s), 5.92 (2H, broad s}, 5.64 (1H, d), 4.32 (2H, t), 4.14

(1H, m), 3.75 (1H, m), 2.10-1.85 (3H, overlapping m), 1.81-1.58 (5H, overlapping

m), 1.50 (2H, m), 0.97 (3H, t).

Intermediate 4: 8-Bromo-2-{butyloxy)-9-{tetrahydro-2 H-pyran-2-yl}-9H-purin-6-amine

NH,

e

Q

2-(Butyloxy)-9-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-amine (9.45g) was dissolved in
chloroform {50mi) and cooled to 0°C {ice-bath). To this solution was added portion
wise N-bromosuccinimide (6.07g) keeping the temperature below 3°C. This gave a
dark green solution, stirred at 2.5°C for 30 mins. before allowing to warm to room
temperature and then stirring for 6 hours. The reaction mixture was then washed
with water (100mli, twice). Organic phase was dried/separated using a hydrophobic
frit and evaporated to give a dark brown gum which was purified by silica

44



2-{[ (1S)- 1- Met hyl but yl ] oxy} - 8- ( net hyl oxy) - 9- (t et rahydr o- 2H pyran-2-y1)-9Hp
urin-6- amne (6g, 17.89mvl) was dissolved in nethanol (50ntl).
Trifluoroacetic acid (20.67m, 268mml) was added dropwi se, and the mixture
stirred at 20C for 72 hours under an atnosphere of nitrogen. The sol vent
was renmoved i ghréaeidgrap@alzdol) @SCOSuHiNg aadat bidtionas 0 VEaSh etlylicktateet hyl acet at e
and filtered. c;fmeidnhtta%ed meﬁuesctompemqaserwety@ﬁbwﬁa ﬁm gyashed with ethyl
acetate. ;hge fidght SURYIRG %ﬁf‘b %%%ﬁ l?g xﬁd%d Bring af2cHm YA f?rsygt o
O tREF = 0. % I\ﬁ’f-le% lIl grola ? %LS?( §\9 rlagpl m)39)50 2leVS

rrredl a
2- (But yl oxv) - 8V %’9 (HII-IO opropyl) 8- (et hvl oxv) - 9H puri n- 6- am ne

2- (But yl oxy) - 8- (nethyl oxy) 9H—pur| n- 6- am ne trlfluoroacetate (4.79,

13. 38mmml ) anthi¢ipegaleSu By methvioxy P er(tetpahvdrg DvranrQ—Yﬂ*%Hmmﬂﬁ‘SOrm_) wer e
stirred and heained at 50C, under n|trogen for 75 m ns. The m xture was
allowed to cool to roomtenperature and then cooled to OC and

1- brono- 3- chl or opr opane (2.106g, 13.38 :) was added. The m xture was

stirred at 0 to 10C for approxi rrately Ns then allowed to warmto room
tenperature and stirred for approxi pal é/ }Tﬁ\t her 40 hours when LCVS
i ndi cat ed approxi mately 70% of the de§| r

Qduct. The m xture was al |l owed
to settle and the supernatant was pipetted ff) and the sol vent evaporated
on a rotary evaporator using a high vacuum at about 23C. Chloroform
and water was added to the conbi ned residues which were stirred and the
phases separ agefoks-Minfoxtys tQRARS-0 Hipyiah-2-yhlve AGHSUSNd B126) WS
re-extracted wlhiby Jovéfm%rm E@)@Ebdﬁnﬁ etho E@nrn%ir%m(wlm B fghNoned

Chl or Of orm exé@{?é@' ev{%@%a on ml n’[\{ﬁg MWe?Iedl?c% ppegs Ve a

yel | ow solid cr.u 1

materi al obta ﬂ%%?”i*tg’ ?ﬂ‘?%ﬁe&e}ﬁy a&P [ai\{\%rf’g" Yo S “t§’55g) and
purified by fPERIRIEHPYAHC eiiEs ARt GEpaigHH rﬁ‘ﬁ"’%inf‘? ‘?f'?;%’ BeSIHY Gé“i iRgd

acet at e/ chl or efagrigphasedprfamashedwig] kise (twisel i he eraepifpPdRRsAvas HaR0 off white
solid. (3.011¢¥rough@MgorpRBybicdrnaiyrsepdEing-aq@eord pidwas\dvagorat8d i, gh8 16

| nt er medi at e kght brown gum which was placed under high vacuum to give a foam (7.52g) which

24But V| 0XV) - 9céibpedaltos 8l (N Lg) 8 driBRinbire ek ardoRifiel Bvéinightitaigvdthe k- - """ ON A
.Cl 2-(Butyl oxye &n(p@i%d*‘éé'a%?é)@w%r%ﬁub@ol@ amne trifluoroacetate (2g,

5. 69mMmmol ) andw@%%gedrgﬁw j:qa,t3 84 (1.9679, 14.23nmmmol) were suspended in DVF
(20m.) and he i gen for 30 mns. The mxture was
cooled to rooﬁ‘fsteT 3?'8? ray 1&/[”H 2 hl or ohut ane (

? n|1_][ Gﬁnm)l) was
added and stir it n?:‘é%l“é‘t dd) U%H (125 D+ EBr) foA{dtrs@ndtlle sol vent
was evapor at ed‘)L?n AHreHEd 841 sk @Honb 1 8k - %Hoﬁ)’é”'%@gﬁﬁfﬁ% oned

bet ween DCM ( #tt). GWd3kat-er (40nl). The | ayers were separated using a

hydr ophobic frit and the aqueous | ayer washed with DCM (10ml). The conbi ned
organi c ext r agit&maeihte 6€ 0BRAbLABStethflonReMPuirs-ginke trflusdsceradd eiti al t hat was
purified by silica chromatography using the FlashMaster (70g cartridge)
eluting with a cycl ohexane: ethyl acetatewn@-100% gradient over 30 mns. The
product-containing fracti ons were conbi and evaporated to give the title

N
conpound as a white solid (1. 4g)/\/\)\, y Y

OH

F\F*A
o]

F

To a solution of 2-(butyloxy)-8-(methyloxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-
amine (7.34q) in methanol (100ml) was added triflucroacetic acid (10ml). The

mixture was stirred at ambient temperature over the weekend to give a suspension.
The reaction mixture was concentrated to a small volume (thick slurry) before being
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LCMS (System D): tRET = 2.92m n; M+ = 328, 330 Internedi ate 15:

24But yl oxy) - 9- (5-chl or opent vl) - 8- (net hyl oxy) -9H purin-6-amne NH 2 0\ C

2- (Butyl oxy) - 8- (net hyl oxy) - 9H puri n-6-amne trifluoroacetate (2g, 5.69muol)
and potassium carbonate (1.967g, 14.23 mml) were suspended in DMF (20ml)

and heat ed t OgiffdG.witH BAGN acBiale! (BERN TrRlreshithR Yy RSBy bHE Radha8 witivel ed to
room tenper at yr & o ?Emylgc&glegﬁtﬁ%%tt%%és r%tr?rrggs L RILiAMgS added and

stirring was Cg{]ﬁsr{egg%gaandtfuenm va r’rgergt ?tlec% p drla%%r m-f[i/\gég&ﬁ%leorayers

m xture was p_% Qﬁg ]

were separ at et"U8T "q"béa' 0‘?’% BHIvES Fencpntr Ogé‘ﬁ@ﬁ gy tracted
agai n wi t h DOVt agmal)voliig of AlY cewpie Ak g dind erﬁ\ﬁ'e?‘?é’q}ilﬁ R8Pt h sat ur at ed
| i t hi um chl or Thlesesondigrpowas ls@ﬁa‘#a%@ﬂhlterﬁﬁm Oibwi Bothcrapy wateddedetent rat ed in
vacuo to givebyh@Riitl e conpound as a yellow oil (1.946g). LCMS (System B):
t RET = 2. 58m ms cict-for (S42sN-844= bt er nedi at e 16:

2- (But vl oxv) - ﬁs&g;mgr(@ém,gg@ 1v=ByEEmshyl oxv) -9H-purin-6-amne Cl To a

solution of 2304 gﬁirh /b9% Y3, A H YT 7 940 (2R, rh{)bfgy@rrp@cet at e

salt (39, S ed Rot.assi um carbonate (2.95g,
21. 35mmol ) an%%eaeab%turze st rregﬁ%m@%% EO our under an atnosphere of
nitrogen. The mxture vva§Bt hen cogl ed_to roomt i re and

1- br onp- 6- chl SFSHESHAE: giyl-Ar(tetrahydio ok v reaction heated
to 50C and stirred over ni ght under an at gosphere of nitrogen. The reaction
m xture was diluted with water (ca. 50ml |’and extracted with ethyl acetate

(2 x 70 mM). The conbi ned organic extra ts re dried (MgSO™4), filtered and
the filtrate concentrated to gi v N | | (ca.3.5g). This materi al
was di ssol ved in dichl oronmethane and purifi %}en a Flashmaster 11 (70g
am nopropyl cartridge) using a 0-100% et hyl\acktate in cycl ohexane gradi ent
over 60 mns. The appropriate fractions were tonbi ned and evaporated in
vacuo to give the title conpound as a yellow oil which solidified to a pale
yel | ow sol i d {da2gtion of 2-chloro-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (10g) in dry

ethylene glycol (50ml}) at room temperature and under nitrogen was added n-

butylamine (16ml) in one go. The reaction was heated at 120°C overnight. The

reaction was cooled to room temperature, diluted with ethyl acetate (150ml) and

washed with water (2 x 50ml). The organic layer was dried over MgSQ.,, filtered and

concentrated in vacuo. This afforded the title compound as a viscous green oil

(10.2g) that was used in the next step without further purification.

MS calcd for (CiaH22NeO) =290

MS found {electrospray): (M+H)" = 291

TH NMR ((CD3),SOY): 8 7.8 (1H, s), 6.6 (2H, s), 8.2 (1H, t), 5.4 (1H, dd), 4.0 (1H, m),

3.6 (1H, m), 3.2 (2H, m), 2.2 (1H, m), 1.9 (1H, m), 1.8 (1H, m), 1.7 (1H, m), 1.5 (2H,

m), 1.4 (2H, m), 1.3 (2H, m), 0.9 (3H, 1).

Intermediate 8: N°-Butyl-8-{methyloxy)}9H-purine-2.6-diamine trifiuoroacetic acid salt

NH,

/\/\NJ\)\IN%_O\

N N H
CF,COH

To a solution of crude N-butyl-9-(tetrahydro-2H-pyran-2-yl)-9H-purine-2,6-diamine
{¢a.10.2 g) in dry chloroform (100ml) at room temperature was added N-

bromosuccinimide (6.3g) in portions over 5 mins. The dark solution was allowed to
stir at room temperature for 30 mins. The reaction mixture was washed with water
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LCMS (System D): tRET = 3.59mn; MWV = 356, 358 Internediate 17:

N2- But v1- 9- ( 3- chl or opr opvl) - 8- ( net hvl oxy) - 9H puri ne- 2, 6- di am ne

N2- But yl - 8- (et hyl oxy) - 9H purine-2, 6-diam ne trifiuoroacetate (701 ng,
2.001mmol ) and potassium carbonate (690 ng, 4.99 nmmol) were suspended in
DVF (10nt) an leTﬂé ShiHi& Hé@élsvsbd L &kePRGULNS BYdrdbhbti OGEshd Bhcediriter s.  The

2135 ure ;N)asmg J%% 88 dée é{Lﬁ@wﬂ.cm&mss%wg@ln%frprnétﬂe i rgo&rﬂn 8p1,

t enper at ure of¥ Ayt temﬂ?rf’ Fe T@erh%t[ﬁg?" AR &rjdrsgé ah Refiofd was partitioned
bet ween wat er"“é frdn PERRTSATD gy onggenyh eFPﬁ%‘"’Héi‘ﬁé ?fg E;Fé Wﬁ% extracted with
further DCM (@%e%mﬁach%é"%@@f’ibl e eartinn wxs ?‘%&’@P@”Q\é‘?r@eﬂﬁafe@& ¥AFE?- nagnesi um
sul phat e and Gomeeviantarageiresidiasastaken ¢ pethyiasetalediflelxand peurediffound as a
pal e yel | ow okturaiet hqsonRas@bhicn prleser(s0niiD. Thegygankilaybr waseparatdd and hout
further purifiveaieh @ntheld WiMB/ASPYSIn@MTRY: ordaREBysr whs dGed tver MyBEG:, BilBed 315

| ntermediate 1g concentrated in vacuo. To this mater:al in dry methanol (70ml) at room

N2- But v1- 9 (4e de§tr Iﬂ@& i %Hrpéhré'geeﬂ?e r@a&bﬁ%@@hn@@z )-(), d

5
N2 But yi - ﬁ oy ;é
14. 27mmol ) agﬁ; % %éésl n&angategtmfa n‘I'an r&lrejb @aﬁgé‘%setaended i n DVE
(40ml) and hedP djel"B" %H'EJ n ﬁ"tt’rra ?%ﬂj f@s \1’{'\%0(5 Wie;lﬁ re was cool ed
to roomtemeﬁ‘aﬂw&daﬂab%ﬁ%ﬁ?ﬂd@%m o‘b*iﬁ?pé e (1.645ml, 14.27mml) was added
and stirring Wescalsdfar(GrordeNe&Y T88m t enperature for 20 hours. The sol vent
was concent r aimvsdourddeectwamay)niVerhi)l €288 resi due was partiti oned bet ween DCM
(100nt) and wel RMR(ISEED): 5 THBES-128y @HS br.ne 8.6-7sEpEy ), 45 (B4, By 328 (BHir ophobi c
frit and the aguesusHPRRS$es S )& BXBRATEERaiMAhG SkchXayeitlOfBib)s nothe conbi ned
organics extraglts were concentrated in vacuo and the residue purified by
chr omat ogr aphy us$ing a Fl ashMast er appar at us (100g silica cartridge) and
usi ng a DCMm mlat hanl ur]‘nréictl ons
wer e conbi ned-BHE=

. ¥ 0 el r. pyIrg
1 e tI e
conpound as a2afpse| ow oi | (5 1g) LCIVS (System D) t RET = 2.88m n; = 327,
329

Method A

Sodium t-butoxide (48.5g, 505mmol) was added portionwise to (S)-2-pentanol
(185ml) (available from, for example, Julich Chiral Solutions, Germany) at room
temperature stirred until homogeneous (Note: reaction is exothermic). 2-Chloro-9-
(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (32g, 126mmol) was added and the
reaction mixture heated at 70°C for 72 hours. The reaction was cooled to room
temperature and partitioned between ethyl acetate (500ml) and water (600ml). The
organic phase was washed with saturated sodium chloride solution (100m}), dried
(MgSQ.), filtered and evaporated. The residue was triturated with ether and the solid
material filtered. The precipitate was re-washed with ether and the filtrates combined
and evaporated. The crude material (ca. 30g) was dissolved in DMSO:methano!
(1:1) and purified by chromatography on a reverse phase (C1s) column (330g) using
a gradient of 25-65% acetonitrile (+ 0.1%TFA)-water(+ 0.1%TFA) over 8 column
volumes, the fractions were immediately neutralised with saturated agueous sodium
carbonate solution. Appropriate fractions were combined and partitioned between
dichloromethane and saturated agueous sodium hydrogen carbonate. The organic
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I nternedi ate 19:

9- (5-Chl oronentvl)-2-{111S) - 1- et hvl but yl | oxv} - 8- ( et hvl oxv) - 9Hpur i n- 6- am n
e C 2-{[(13)-1-Methyl butyl]oxy}-8-(nethyloxy)-9H purin-6-amni ne
trifluoroacetate (600ngy, 1.642 mmol) and potassi um carbonate (567nyg,

4. 11mmol ) wer ghabiwak afkdly B8gk thrddiyR ahIQB8nobk &it, fliefd@dhd SRE&HIeALS  0gen. The

reaction was ¢RELednd Qi R0m & atyr g wheng4n- br ono- 5- chl or opent ane
(0.216n, 1. 6?8‘%@%§j%n E;r;q g% ¥mqpiﬁkﬁ3§§h3437r]rga, 2. 464mol) were added and
the nixture strrred a *Undér ni'trogen for 16 hours. The m xture was

then diluted with water (10ml) and brine (10nml) and extracted with DCM (2 x
10mLl). The coMsihee8 organi c extracts were evaporated and the residue
di ssol ved i n Befvatautpde (?9%2-%4%]Wdéwt@ﬁg)t?o@ﬁ"éﬁﬁﬁwwhr@WB
FI ashmast er | (avpiR0g fam. fvopreomd, Jdiah Chirad §elytionst Perma) hGMeretrdy| acetate in
cycl ohexane gbetthirediiagkv §he 4ikiragas dilred apjiro pndl all e kodhed i-onsidediae conbi ned
and evapor at edissdived 22 ¥iofdo0-@éiteRydr&-2Hipliah 2-yHDMIUIRBG-andne 1307, 54Bingiym (430ND) .
ggg/gl(zzz em %ém%ﬁ%eg i‘rﬂp&%ﬁkﬂ\&?w&. éﬁfmﬁéﬁ%iﬁ?é lsfﬂcﬁ:a%g: i e

- i di =2 \ - Q- - -
2- (But yl oxy) gg '%%té \éox tio-nlﬂﬁl Egérﬂjﬁgéiaatﬁ%iﬁﬁttiraﬁfu eri org(?%#%?n@?& 00ng,
0. 285mMmm1l) wad® |a_e§& U W ‘F MQ;F% 'gl(’)fgs |'umsc3?,"b ate %@grrg,
0. 712mol ) waf™Maipa&nc e mixtyrg des e Piorg eelignddis $aAKE BIFSHMRE under
nitrogen for $eRMAIRD- JHAE 2pYRoHS By M thep eaiehivitesale Nathand thet rs. b br onopr opane
(0.029n, 0. 288rasisd yithesthalddetyl elirrd. difie erganie @xtrests yefegembingdipndiyeashet) mi ns.
azetidi ne (0. @38brine, dried 6%ermEbhesimdsdifziectiferddaant then E0apd8nillo yield3&Omopl) in
DVF (1m) wer etisadddpdundRe: gaRagéwrnguni188.689¢3. was then stirred for a further

18 hours. Thel_ggbg%tem/\gﬁ tLLODEE6hiRMNH 1306 residue was partitioned between
di chl oronet hane (2nl) and water (2nml). The layers were separated using a

hydr ophobi ¢ f i 4 alideihes ANEONSRIASE RS SySKhARRLEE ML DY (27D). The

conbi ned or gad CGRE Ver e concentrated and the restaue was di ssol ved

in 1:1 MeOH: DREUEEEAPCand purified by MDAP (Method A). The product

containing fractions were evaporated undgr a streamof nitrogen to give the
~

=

title conpound as a white solid (13ny). S (SystemB): tRET = 1.07m n;
ML- 1+ = 335 Internedi ate 21: : M S—ar
2- (But yl oxv) - 8- (net hyl oxv) - 9- 13- MOJMN' wnv1l) Proov1l- 9H ouri n-6- am ne
Cl 0

N-Bromosuccinimide (12.16¢g, 68.3mmol) was added portionwise cver 5 mins. to a
stirred solution of 2-{[(13)-1-methylbutylJoxy}8-(tetrahydro-2H-pyran-2-yl}-9H-purin-
6-amine (14.9g, 48.8mmol} in chloroform (80ml) at <5°C under an atmosphere of
nifrogen. The reaction mixture was stirred at <56°C for 5 hours then washed with
saturated sodium hydrogen carbonate solution (80ml) then water (80ml). The foam
was dissolved in DCM (50m!}) and washed with water (50ml) then brine (50ml). The
combined aqueous phases were washed with DCM (50ml). The combined organic
layers were dried through a hydrophobic frit, and the solvent removed in vacuo to
yield the title compound as an orange foam (18.5g).

LCMS (System D) trer = 3.06min; MH" 384/386

Intermediate 11: 2-{[{18)-1-Methylbutyl]ox

y)-9H-purin-6-aming
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Prepared simlarly to Internediate 20 from

2- (butyl oxy) - 8- (net hyl oxy)-1H purin-6- amne trifl uoroacetate,

1, 3-di bromopr opane and pyrrolidine. LCM5 (SystemC): tRET = 0.60nm n; M =
349 Internmedi ate 22:

2- (But yl oxv) - 9- 13- (hexahvdr o- 1H azeoi n- 1 N1 ) or opv1l- 8- (et hyl oxv) -
9H-ourin-6-amne = Prepared simlarly t terpedi ate 20 from

2- (but yl oxy) - 8- (met hyl oxy) - 1H purin-%-_lani t¢i fl uor oacet at e,

1, 3-di br ormpr opane and hexahydr o- 1H aZepl'ne. I(_)CIVS (System B): tRET =
124mn VH = 377 Internediate 23: g l;

9-14-( 1-Azeti di nvftbutvl1l-2-(butyl oxv)-8-( yl oxv) - 9H ouri n- 6- am ne

2- (Butyl oxy)-9-(4-chl orobutyl)-8-(nmethyl oxy)-9H puri n-6-am ne (100nyg,

0. 305mm1), agehdrl-ng(16R1 ddiiybut @o@p@mh}drwﬁ pl§+a |)Lsep;arnﬁmydnﬁﬁé1yl ani ne
(0.107ml, 0.60 ﬂ;la%ﬁ&%&@&%&b&ﬁ ah dFBME dr8 3Bl or 20C for 48

hours. thfolg %e pHaTh iy qmiﬁamﬂ%@pdg sénside?g#'tlona'
0§ oféj Jfes

0.,107n,
0. 610mmol ) wef 89?rhe hFe‘"&'H?q” %F)é ’ﬁ’é&? }Sé‘?r §@Efs B2 furt her
48 hours. Thea'h?moﬁ?r@r R STHORMN pﬂﬁ’tt‘?”aﬂ PHEYMBBeXiRed 1 oianwat er

(4ml) and t he3mbyes gddsd gad &'@é‘éﬁcﬁ@TWﬁjS&ff%ﬁiﬁgﬁﬁéb@@mﬂ@fﬂ? OqfﬁeA’aqueous phase
was re- ext r acaeditioniitprtiDCih fodioth)medimpkide fremetbarol (26% solutiembul) Brt adietls wer e
concentr at ed amtlthé hecticdsvad gtrrqailat D6 Ceor ofyrthdDARo(rieT teosblvAnt. was hemoved
product - cont abRindgothdy deidoRisr METHR cRMB RRIIE AEs PariRhe@b&tiveaDAE Nitrogen to
give the titl 5%%9%%%3 a?rmﬁ)lnﬁﬁﬁrch%HH@ olutieAEbmnL FhborhsiShpwas - tRET =
1.15mn; M- 1+ egﬂ\ﬁﬂh FP? was empved on the rgtary poratar to yield .
2- (But vl oxv) - zgecom g Jr g %f i AVRbUt viT? SR purin- 6-° ami ne
formc acid s polind 45 a palé Gran

CMS (System C): {rer = 1.14 min; MH 336, 337

Intermediate 12: 2-f[{1S8}-1-Methylbutylloxy}¥8-(methyloxy}-8H-purin-6-amine
trifluoroacetate salt

NH

2
z NT ™ Y /
/\/E\Ofu:jilr}_c}

NTR
F
. OH

F

2-{[(18)}-1-Methylbutyljoxy}-8-(methyloxy)-9-(tetrahydro-2H-pyran-2-yl-9H-purin-6-
amine (6g, 17.89mmol) was dissolved in methanol (50ml). Trifluoroacetic acid
{20.67ml, 268mmol) was added dropwise, and the mix{ure stirred at 20°C for 72
hours under an atmosphere of nitrogen. The solvent was removed in vacuo, and the
resulting solid was washed with ethyl acetate and filtered. The filirate was stripped
and the residue washed with ethyl acetate. The combined solid residues were dried
in the vacuum oven for 2 hours to give the title compound as an off white solid (5.3g).
" LCMS (System C): trer = 0.76 min; MH" 252, 253

Intermediate 13: 2-(Butvloxy)-9-{3-chloropropwi ;-8-(methyloxy)-9H-purin-6-amine

49



Prepared simlarly to Internediate 20 from
2- (butyl oxy) - 8- (net hyl oxy) - 1H purin-6- amne trifluoroacetate,
1, 4-di bronobut ane and pyrrolidine but with mass directed aut opreparation
using Method D. LCVS (SystemB): tRET = 1.19mn; M-1+ = 363 Internedi ate
25: 2-(Butvl oxv) - 8- (net hvl oxv) - 944- (1- Pi Per i di nvnbut v11- 9H- purin-6- am ne
formc acid salt Prepared simlarly t efnmediate 20 from
2- (but yl oxy) - 8- ( net hyl oxy) - 1H purin-6- e trifluoroacetate,
1, 4-di bronobut ane and pi peridine but with guential mass directed
aut opreparations using Method A foll owed by Method D. LCMS (System B): tRET
= 1.22min; M-1+ = 377 Internediate 26: ©
2- (Butyl oxy) -9- 1. 4- (hexahydr o- 1H azepi n- 1-yl ) but v11- 8- ( net hyl oxv) -
9H- pur i n- 6- anRButidAR )-8 BethyRixg peti-patingd-amiha rifiyordaetatet (€7 9Ei@i 38tmenoR@nd r om
2- (but yl oxy) - Betédsrirhasrtxyie{4 62g) 83.4AmMOD inadfy DEF {50n)lwies Siree bad Isated
1,4- d! br Ombubm%,%ﬂ%rmﬁ%w - 95 Mirs2 7RO MBEire Wad\dloh&Y S8 pomt RET =
30m n; M+ & 391 kDL &S HEALRIE t£0PC and 1-bromo-3-chloropropane (2.106g, _
1.5- (1- Azet b gh it ARGAVNe L - Pl Wkl @05 sfitrda e VAR Yo gl Rtk 56- am ne NH2
hours then allowed to warm to room temperature and stirred for approximately a
further 40 hours when LCMS indicated approximately 70% of the desired product.
The mixture was allowed 1o settle and the supernatant was pipetted off and the
solvent evapcorated on a rotary evaporator using a high vacuum pump at about 23°C.
Chloroform and water was added to the combined residues which were stirred and
the phases separated using a hydrophobic frit. The aqueous layer was re-extracted
with further porticns of chloroform and the combined chloroform extracts were
evaporaied under high vacuum at 23°C to give a yellow solid (2.798g). This crude
material was combined with simitar material obtained from two similar preparations
(0.56¢g and 0.995g) and purified by flash column chromatography on silica using 2:1
ethyl acetate/chloroform as eluant to give the title compound as an off-white solid.
(3.011g).
LCMS (System D): trer = 2.79min; MH* 314, 316

1.
9-

Intermediate 14: 2-{Butvloxy)-8-{4-chlorobutyl}-8-(methyloxy)-9H-purin-6-amine

NH,
N7 N\
/\/\O)L/Nim%o\

Cl

2-(Butyloxy)-8-(methyloxy}-9H-purin-6-amine trifluoroacetate (2g, 5.69mmol) and
potassium carbonate (1.9679, 14.23mmol} were suspended in DMF (20ml) and
heated to 50°C, under nitrogen for 30 mins. The mixture was cooled to room
temperature, 1-bromo-4-chlorobutane (0.656ml, 5.69mmol} was added and stirring
continued at room temperature for 20 hours. The solvent was evaporated under
reduced pressure and the residue was partitioned between DCM (40ml) and water
(40ml). The layers were separated using a hydrophobic frit and the agueous layer
washed with DCM (10ml). The combined organic extracts were concentrated in
vacuo to give crude material that was purified by silica chromatography using the
FlashMaster (70g cartridge) eluting with a cyclohexane:ethyl acetate 0-100%

50



1/L----11) _

2- (Butyl oxy) - 9- (5-chl oropentyl) - 8- (et hyl oxy) - 9H puri n- 6- am ne (100ny,
0.293mmo1l), azetidine (0.020mL, 0.293mmpl) and N, N-dii sopropyl et hyl am ne
(0.102mL, 0.585mvw1) were dissolved in DMF (2nml) and heated at 50C for 72

hours. The solgRRht WeS30 BRBVER drétuteEMRirAGrabitas WeSicdmeniasdd t i oned bet ween

DCM (5nt) and e ﬁpepsgr ady. usi ng a hydrophobi c
ev&%?aﬁeo(téaﬂéﬂ% e Eé?ﬁpobﬁd’é‘sf;?w A ﬁ)(sml) Rl SRl

frit. The aqugg

organi ¢ extragts co¥1cen X\qfﬁéd ﬁmﬁﬁ*r es| d’%e di ssolved in 1:1 MeOH: DVBO
(1nrtl) and purified ‘b IV_DAP NEt hod A . nta| ning fractions
wer e evapor at e - FrvE & npound as a
cl ear gum (6. 8ny). LCIVB (System B) : tRET

1. 26mn = 363 Internedi ate

28: 2-(Butyl oxv)-8-(nethyl oxv)-9-1.5-(1- ?frrolldl nvl)pentvll 9H- puri n- 6-
amine NH2 N )-0\ Prepared 5|mlarly t oy rredl ate 27 from

2- (butyl oxy)-9-(5-chl oropentyl)-8<_(qE QH- pur| n- 6- am ne and
pyrrolidine. LCM5 (System B): tRET M -1t 377 Internedi ate 29:
2- (But yl oxv) - 8- (net hyl oxv) - 9- (5- (1- pi perldl vI)pentvll 9H- puri n-6- am ne
Prepared simlarly to Internediate 27 from

2- (butyl oxy) - 9- (5-chl oropentyl)-8- (nethyl ogxy)-9H purin-6-am ne and
pi peri di ne.

Cl

2-(Butyloxy)-8-(methyloxy)-9H-purin-6-amine trifluoroacetate (2g, 5.68mmol) and
potassium carbonate (1.967g, 14.23 mmol) were suspended in DMF (20ml) and
heated to 50°C, under nitrogen for 1 hour. The mixture was cooled to room
temperature, 1-brome-5-chlaropentane (0.75ml, 5.689mmol) was added and stirring
was continued at room temperature for 18 hours. The reaction mixiure was
partitioned between DCM (40ml} and water (40ml) and the layers were separated
using a hydrophobic frit. The aqueous layer was extracted again with DCM (10ml)
and the combined organics were washed with saturated lithium chloride solution,
separated (hydrophobic frit) and concentrated in vacuo to give the title compound as
a yellow oil (1.9469).

LCMS (System B): trer = 2.58min; MH" = 342, 344

Intermediate 16: 2-(Butyloxy)}-8-(5-chlorohexyl)-8-(methyloxy)-8H-purin-6-amine

NH,
N7 N\
/\\/\O/KN&R—D

Cl

To a solution of 2-(butyloxy)-8-(methyloxy}-9H-purin-6-amine trifuoroacetate salt (3g,
8.54mmol) in BMF (30m!) was added potassium carbonate {2.95g, 21.35mmol) and
the mixture stirred at 60°C for 1 hour under an aimosphere of nitrogen. The mixture
was then cooled to room temperature and 1-bromo-6-chlorchexane (1.27ml,
8.54mmol) was added and the reaction heated to 50°C and stirred overnight under
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LCMS (System B): tRET = 1.33mn; MNW= 391 Internedi ate 30:

2- (But vl oxv) - 9- 15- (hexahydro-11-1-azepi n- 1-vDpent v11l- 8- ( net hvl oxv) -

O9H purin-6-amne NH2 NN r-O Cs Prepared simlarly to Internediate 27 from
2- (butyl oxy)-9-(5-chl oropentyl)-8- (nethyloxy)-9H purin-6-am ne and

hexahydr o- 1H- az aficagheRs i niobh. Sed uestidrahixpy idsi diatbd amswilyr (MDARSI usi ng
Method A foll QH\?&tr}Q&e%ftm&%i Beetdt Mk ta¥HL BB BhbinkfErhamc dadB@ware MV = 405

| nt er medi at e
ldS(Mé agg, fhte[?d anci filtrate concentr ed to give aln oran e oil %:a 3.

2-(B |
o1 por 1 nob. anThE g'sa B e ”@&U"%ﬁ UL s

2- (but yl oxy) - thnsvfem' 67 'H%‘?‘?t”fl'f‘ ag-10 (ﬁ?ﬂw C&S@@ 0§y a’ﬁnﬁﬂ@d&m W' hd
oct ahydr oazoc s T @mc_pr ?tf@ﬁ‘foBﬁ werte combined evaporated in vacuo to give the
title compound as a yellow oil which solidified to a pale yellow solid (1.2g).

LCMS (System D). tger = 3.59min; MH* = 356, 358

Intermediate 17; N’-Butyl-9-(3-chloropropyl)-8-(methyioxy)-9H-purine-2,6-diamine

NH,

R N\

Q

N\N)I\N/ N>_ N\
H

CI

N2-Butyl-8-(methyloxy)-9H-purine-2,6-diamine trifluoroacetate (701mg, 2.001mmol)
and potassium carbonate (690 mg, 4.98 mmol) were suspended in DMF (10mi)} and
the mixture heated at 50°C under nitrogen for 2 hours. The mixture was allowed to
cool and then 1-bromo-3-chloropropane (1981, 2.002mmol) was added and the
reaction mixture stirred at ambient temperature overnight. After 16 hours the
reaction mixture was partitioned between water and DCM (25ml of each). The
aqueous phase was extracted with further DCM (2 x 20ml). The combined DCM
extracts were dried over magnesium sulphate and concentrated in vacuo to give the
impure title compound as a pale yellow oil with some solid present (0.76g) which was
used without further purification.

LCMS (System D) tger = 2.75min; MH" = 313, 315

intermediate 18: N?-Butyl-9-(4-chlorobutyl)-8-(methyloxy)-9H-puring-2.6-diamine
NH,
Nl)\\;EN\>_0
PPN
H

cl

NE-Butyl-8-{methyioxy -9H-purine-2,6-diamine trifluoroacetate (59, 14.27mmo!) and
potassium carbonate (4.93g, 35.7mmol) were suspended in DMF (40ml) and heated
to 50°C under nitrogen for 30 mins. The mixture was cooled fo room temperature, 1-
bromo-4-chlorobutane {1.645ml, 14.27mmol} was added and stirring was continued
at room temperature for 20 hours. The solvent was concentrated under vacuum and
the residue was partitioned between DCM (100ml) and water (100m!). The layers
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.RET = 1.45m n; MH1+ = 419 Internedi ate 32:
2- (But vl oxv) - 8- (net hvi oxv) - 9-16- ( 1- pw ol i di nyl ) hexv1ll- 9H puri n-6- am ne
Prepared simlarly to Internmediate 38 from
2- (but yl oxy) - 9- (6-chl or ohexyl )-8- (et hyl oxy)-9H purin-6-am ne and
pyrrolidine. eMsepdvyted esmdd hydidghdbictriPardtng Mjuebldiphassdfds rbkiedcrsadi at e 33:
2- (But vl oxy) - &i{ BEMRYdoRAY )Th wdBbikek d%% el W XorddmAldd Mrdells £rd am ne
Prepared sim hi% Jes\(dute%urllfréﬁ%g gﬁflr’n%&r Jsih@ P FlashMaster apparatys (100g silica
2- (butyl oxy) - & (gl @La Lo ool AR Snpmgadnd
pi peri di ne. g ; ﬁ[{mdl ate 34:
2- (Butyl oxy) B %%‘H% e&ﬁfﬁﬁ%&ﬁr%e “r\‘??)*ﬁ‘&%ﬂ ﬁ° oy *P?e'FHE/’F )
9H puri n- 6- anFHBRPOUNARS

LCMS (System D) tRET—288m|n MH" = 327, 329

Intermediate 19: 9-(5-Chloropentyl}-2-{[{1 S)-1-methylbutyl]oxy}-8-(methvioxy)-8H-

purin-6-amine
NH,
- N RN
E/JI\ 0
/\//\OJ\N/ N>_

Cl

2-{[(18)-1-Methylbutylloxy}-8-(methyloxy}-9H-purin-6-amine trifluoroacetate (600mg,
1.642 mmol) and potassium carbonate (567mg, 4.11mmol) were stirred at 60°C in
DMF (10mi) for 1 hour under nitrogen. The reaction was cooled to room temperature
when 1-bromo-5-chloropentane (0.216ml, 1.642mmol} and tristhylamine (0.343ml,
2.464mmol) were added and the mixture stirred at 20°C under nitrogen for 16 hours.
The mixture was then diluted with water (10ml} and brine (10ml) and extracted with
DCM (2 x 10ml). The combined organic extracts were evaporated and the residue
dissolved in DCM and purified by column chromatography using the Flashmaster I

. {f0g aminopropyl cartridge) with a 0-100% ethyl acetate in cyclochexane gradient
over 40mins. The appropriate fractions were combined and evaporated in vacuo to
give the title compound as a yellow gum {430mg).
LCMS (System D). tper = 4.15min; MH* = 356, 358

Intermediate 20: 8-[3-{1-Azetidiny)propyl]-2-(butyloxy)-8-(methyloxy}-9H-purin-6-
amine

2-(Butyloxy)-8-(methyloxy}-1H-purin-6-amine trifluoroacetate (100mg, 0.285mmol)
was dissolved in DMF (1ml) and potassium carbonate (98mg, 0.712mmol) was
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Prepared simlarly to Internediate 38 from

2- (butyl oxy) - 9- (6-chl or ohexyl ) - 8- (et hyl oxy) - 9H-puri n-6-am ne and
hexahydr o- 1H azepi ne. LCVM5S (System D): tRET = 3.20m n; M\+ = 419

| nt er nedi at e 35:

AP- But y1- 8- (mahdav! oK deu@ibAnlikarbivae Etrid BYS0P0 uhdek hitBlkrxtr 1 Mg 2ndinerdi ani ne N
N 1V-Butyl - 8c4diRf1BYdci¥hpet BuRU i P8ipdnBpdbsHE B82drk! d bsmRRGRS alidd( 192,

0. 547mmol) and, PoASHIWRCAADE FinkSaiMhe b03RRMTBAIm S fgSuspended in DV
(3m) and hea egg o} 02, zgour . e Ct | ondcgn XtLI'e yas o onlaed to room
tenperature, TS BRBIRS GOCHN I SBHTEHL .éé%ﬁﬁmﬁ. A7 TP 20003 8nd t he
reaction stir MeYIPERFIRdferatyriier 1BNqyEy, 19e SPYEt MRSV R EBIAES NF. 547mm1)

and tri et hyl aWpnearfitpnedirineenglichlomamaiiape (i and @t (Y HREVEEAES on ni xture
heat ed t o 60Csémratgtusingariydrophmbicdtilland ke agaenus ehaseads irmexiractadwisnd t he

resi due parti bcanea!)bEtaweninaCbicaRintytraasdveveataprentraet rnd becsitigaeess phase
was re- extracugsbiadth: DAVOAZIMIO anel) bitepueindddynDh P MIAHIdR) EXig @edust Wer e
concentrat ed. JRSnihERAHMNR WerdleBBOERY LS adirsRPbMREgbMoLivh théafdst DVBO (1ml)
and purified QMn&%Aﬁéé&%ﬁﬂﬂ%W@%Smége product containing fractions were

|

evaporated in o give t e_title conpound as a yellow gum
(106ng) whi chL%'/i/g'gﬂ%éSEaec']n %‘t‘ﬁbﬁt' urt ﬁér %ﬁén fication. LCM5 (System B): tRET
= 1.11m n; MH = 376 €

N2- But v1- 9- 141 84l Ao 8- 6tl"1x k31 -pyreolidinyipreenlis i ur--uri ne-2, 6-d
i am ne NH2 ampeBut yl - 8- (et hyl oxy) - 3H purine-2, 6-di amine trifluoroacetate
(192ny, 0.547mmmol) and potassium carbonate (189ngy, 1.368 mmol) were
suspended in DMF (3nl) and heated to 60Cfor 1 hour. The reaction m xture
was cooled to roomtenperature, 1- bromp- -”v;hJ, or obut ane (0. 0631,
0.547mmol ) was added and the reactTef T 5jEd Mor a further 18 hours.

| nternedi ate 3
A2-{Burty

Ery &

Hexahydr o- 1H azepi ne (54.2ng, 0.547mvol) apd triethylam ne (0.076m,
0.547mm1) were added and the reaction m xpure heated to 60C for 18 hours.
The sol vent was renoved in vacuo and the@esi due was partitioned between
DCM (5mLl) and water (5nl). The aqueous phase was re-extracted with DCM
(5ml) and the conbined organic extracts were concentrated in vacuo. The
resi due was diPspeledeihilaty td irierivied@iie RVBOM (X mityloand-(peathiipxyedHickrir26-i nj ect i ons
by NMDAP ( Met heginBYrifludiohctan, d\a-diedmombmine ahd fyfdhdipe.t hat was still inpure and

whi ch was repucmgi(ﬁgtéwcﬁ@é&@mﬁ,n@mm}34g'he product containing fractions
wer e evaporated under a streamof nitrogen to give the title conpound as a

clear gum (13rlmérmediate 22: 2-(Butvioxy)}-9-[3-(hexahydro-1H-azepin-1-ylpropyll-8-(methyloxy)-
9H-purin-6-amine

NH,
N7 N\
/\/\O/‘\?:?%D\
O
Prepared similarly to Intermediate 20 from 2-(butyloxy)-8-{methyloxy)-1H-purin-6-

amine trifiuoroacetate, 1,3-dibromopropane and hexahydro-1H-azepine.
LCMS (System B): tger = 1.24min; MH" = 377

Intermediate 23: 9-[4-(1-AzetidinyDbutyll-2-(butyloxy)-8-(methyloxy)-9H-purin-6-
amine
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LCMS (System B): tRET = 1.12mn; M+ = 390 Internedi ate 37:

9- 14- (Hexahvdr o- 1H azepi n- 1-yl ) but v11l- 2-{k1S) - 1- et hvl but vf i ox48- ( et hyl oxy
) - 9H puri n- 6-am ne Prepared simlarly to Internmediate 36 from

2-{[(1S) - 1- net hyl but yl ] oxy) - 8- (et hyl oxy) - 1H puri n-6-am ne
trifluoroacetate, 1-bronp-4-chlorobutanej™and hexahydro-1Hazepi ne but with
t hree sequential NMDAPs using Method B m d by Method A (x2). LCMS
(System B): tRET = 1.41min; Mt =~405 dhate 38: 2-T111

S) - 1- Met hvl but vl i oxy} - 8- (net hyl oxv) - 9-1. 5- ( }- oi peri di nvl) pent V11-

9H puri n- 6- am ne

9- (5-Chl oropentyl)-2-{[ (15)-1- et hyl butyl ] gxy}- 8- ( net hyl oxy) - 9H puri n- 6- am
ne (80ng, 0.225mmol), triethylam ne (0.031wdl, 0.225mol) and piperidine

(0. 045nL, O.45mmmol) were suspended in DW ml) and the m xture heated to
70C for 18 hours. The solvent was renoved and the residue partitioned

bet ween DCM( t di um rbo ate ( eous phase
Was re-extrac ?g)twl) ﬂgféf’ic %u --meth rj} Cpun am&e&%ﬁ%ﬂ_ﬁ O-gg'g magts Wer e
concentrated fd9PH ng@ 8 QEE &9 piopi'e ’n1) and purified
by MDAP ( Met hB@"QtymO'WGB&S%Nf‘ét'" @Mﬁﬁ%?’h?ﬂﬁ’d“eﬁﬁeﬁétﬁoo%ofﬁ%P‘é”%d%‘f‘%ed and
evapor at ed uniidicatgd ereasierop bainceopietn andadyiitipaal mpetiding (0.@216bnpound (47. 2ny) .
LCVS ( Syst em DposrfREard ABNAlisvpropylbigaming (B107ml, SGreddmal) we@Sdded and

2- Fl uor 0- 9- (t eiciredtuch mixH:- jpated at 20°C igr-aJinktheri48 Moubs: amie Atxture was then

N, O-bi s(tri ”Ebém'io'ﬁbd} HRRESLBEW finl| $hESBker (4nIDSHRINRY DydibSepadeRdisihgaa stirred
suspensi on of | Affg MO o 1 Dédﬂ;s%ﬁé’é@uﬂa@ rsgﬁgaedsmrsaémgasmnIable from
for exanpl e, ALl CHIGNA! R oxtra wéré'c@r[&@%(t e%%%dﬂw%%QﬂJ § 8 na 10l

U &t

controlled la cl.0 I FUX and

mei nt ai ned at (D Ao IRPaN 80%?'“92’5%5%\%"”%“@?%%9 BRI hen

r e- pr ogr anmed "HAIEMR BV s Lts eamaeEnd 3Racieas grB & -§medoc. A sol ution of
tetrahydropyrhﬁ%ﬁ(%)@@t""aﬁ)etF(Epréﬂé’m@i Mon=8&scri bed in Tetrahedron Letters
2006, 47(27), 4741) (2829, 1.959nm01) in anhydrous acetonltrl I e (500m) was
t hen added sl owdriy R fh i

trifl uoromet ha,mmglﬂdrﬁn;m@ﬁgaﬁ 283rrL 1.567nol ) dropvm se via a dropp| ng funnel.
No sigificant exotherm was observed. The circul ator tenperature was

re-adjusted to 10C and stirring maintagped for a further 1 hour. The

m xture was then quenched by addition f LM sodi um car bonat e (4L). A solid
precipitate was observed and the pHd che k&do\to be basic. Additional water

was added to the suspension (1C) "an@ oh andi ng the layers separated with
t he aqueous | ayer containing significant (solid inorganics. The ngjority of
t he agqueous and inorganic solid was sepafated. The

@ HCO,H

Prepared similarly to Intermediate 20 from 2-(butyloxy)-8-(methyloxy)-1H-purin-6-
amine frifluoroacetate, 1,4-dibromobutane and pyrrolidine but with mass directed
aufopreparation using Method D.

LCMS (System B): tger = 1.19min; MH" = 363

intermediate 25: 2-
amine formic acid salt
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organic layer still contained significant solid and was cooled to OC with
stirring to encourage further precipitation. The solid was the collected by
filtration and the pad was washed very well with water then dried in vacuo
at 400C overnight to give the title conpound as a cream col oured solid
(152.8g). LCMB (SystemD): tRET = 1.71%m M-I+ = 238 Internediate 40:
2-{[(18)-1-Nhthy|propy|onv1-9-(tetrﬁﬂﬁjg 2H pyran- 2-v1) - 9H purin6-am ne
Sodi um tert-butoxide (3.24g, 33~(mmli, added portionwise with stirring
to (2S)- 2-butanol (10g, 135nmmol).

2- Fl uor 0- 9- (t et rahydr o- 2H Pyran- 2-y0- 9H Purin-6-am ne (2g, 8.43mml) was
added to the resulting suspension and the m xtuse heated to 50 C for 6
hours when LCMS showed conplete reactionx After cooling the m xture was
diluted with ethyl acetate (100m), and @éghed with water (50ml) and the
aqueous | ayer extracted again with ethyl atetate (50nl). The conbi ned
organi c extracts were washed with brine, dried using a hydrophobic frit and
evapor at ed i nPrxeagad siéibrly6@ Gtdroediaa@d @ormh Rebdxogs8-(radthyddxg)-)H-pdrmes-r esi due
(2.529) was dismelinestoidatatt, ¢ Jaldyra@nstiukasan@piperiaihe ivhi vl sequeatial asopr opy |
cartridge (11@gctedSlidpreparkliods NSRS MEHodA iABRAS HiNsnansl el uting with a 0-100%
ethyl acet at e &fisGyGlan@xane: ghadihefiyr O¥£r 60 mns. The appropriate

fracti ons were co |ned and evaporated In vacuo to give the title conmpound
as a white soli . g . IR . = 292

| nt er nedi at e ermgci]'ategg g exa 1

8- Br ono- 2- {f(i@#ﬂ@tﬁﬁﬂﬁﬁlpropvlloxv} 9-ft et rahydr o- 2H pvr an- 2- v11-
9H ouri n- 6- am ne N- Bronmosucci ni m de (1, 1829, 6. 64mol ) was added
portionwi se to a solution of 2-
{[(1S)-1-methyl propyl ] oxy}-9-(tetrahydrp
(1.935g, 6.64mmol) in chlorofornvt5en&f\
solution was stirred at 0-5C for 1 hour durjng which tinme it turned red and
the m xture was then allowed to warmto ro tenperature and stirred
overnight. The resulting green solution wag washed with water (2x20nl),
separated using a hydrophobic frit and con trated. The residue was

di ssol ved in dichloronethane and purifiediby silica gel chronatography
(100g cartridge) using a Flashmaster 11 ap atus and a 0-100% et hyl

acet at e- cycl ohexane gradi ent over 60 mns. The appropriate fractions were
combi ned and ewxppes atshyitd InReEdatt 20 gome-(bitgoty)-BracthpspPungdurass-a yel | ow
foam (1.79 9) amiaEWRubreNRl8M B dibréiEplitane ndR&RaRydrdiH-AZepme370/ 372

LCMS {System B): trer = 1.30min; MH" = 391

an-2-y1)-9H purin- 6- am ne
-5€. The resulting green

Intermediate 27: 9-[5-(1-Azetidinylpentyll-2-(butyloxy)-8-(methyloxy}-8H-purin-6-

aming
NH,
(0
/\/\O/J\N/ \
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I nternedi ate 42:
8- (Met hvl oxv) - 2- {f (1S) - 1- net hyl propyl | oxv}-9-(tetrahvdro-2H Dvran2-vl1l)-9Hp
urin-6-amne NH2 frN

8- Brono- 2-{[ (1S) - 1- net hyl propyl ] oxy) - 9- (t et rahydr o- 2H pyran- 2-y1) - 9H puri n-
6-am ne (1. 79¢,(Bdtyi83N0Ns-thiskeSentl) BSPleirfdxy) 9 HrRREIR8AMINe((dDFy) and 25% sodi um
met hoxi de in GRbAARS), abetRET0.02brB FTMBIInoWas: RAME oI IsBmFext ur e heated to
reflux for 2. %o_#U%Hﬁ,%-.saIJﬂﬁo{) 62 diQ0vdl X bWFQ2 M8 Snd flatedSh %él%gz%wg.oom
tenperat ur e oVer Bl dRE, AN LIS, CONSSRLEALCHL BBRUPLAM TG, il due
partitioned betyween di ﬁchfifr ONEL fHane % n%%g Sa urfaet ammohi Um chl ori de
sol ution (40nf}9 WHREOME R e gyprs Sg‘éaé PLYY LY P OPRBECES frit and t he
aqueous phase PURES s Iestieeied wih REVKOED 81 1Be eARRIFAREINEGHIAC'S The combi ned
organi c ext r acensepieatast and teepsidustdisgolved i AdUeQRHDYIERd 11 and purified tonpound as a
yel | ow f oam ( MIBEgMethbCVB Tr8ysidechcBhtaininREACtionQwdre givaporaidd undd22 | nt er nedi at e
43: 8- (Met hyl exagm &nftdbddriSpgive fettiy banmpyd box vidarhm@6Bing). 6- am ne
trifluoroacet at@is (sfaPBy: &4, Si1emal MW* £@6d Nternedi ate 12 from

8- (et hyl oxy)-2-{[(1S)- 1-
met hyl propyl ] gxyl-9-¢
(System B): tRE] 5 T IVFF = 238 [ Nt er ned 4

9- (4-Chl or obuf’-@%@-- 8- (net hyl oxy) - 2- WLS) - 1- net hyl propyl | oxv}-9Hpuri n- 6-am ne
Cl Prepared simlarly to Internediate 18 from 8-(nethyl oxy)-2-{[(15)-1-

met hyl propyl ] oxy) - 1H-purin-6-anine trifl (yoroacetate and

1- br ono- 4-chl orobutane with purificatid an_ani nopropyl (NH2) cartridge
using a 0-100%ethyl acetate - gyclehgxane dhent. LCVB (System D): tRET
= 2.83m n; M+ = 328/ 330

Prepared similarly to Intermediate 27 from 2-(butyloxy}-9-{5-chloropentyl)-8-
{methyloxy)-9H-purin-6-amine and pytrolidine.
LCMS (System B): trer = 1.27min; MH™ = 377

intermediate 29: 2-(Butyloxy)-8-{methyloxy)-9-[5-(1-piperidinyl)pentyl-8H-purin-6-
amine

NH,
-
/\/\O N/ N \

@

Prepared similarly to Intermediate 27 from 2-(butyloxy)-9-(5-chloropentyl)-8-
(methyloxy)-9H-purin-6-amine and piperidine.
LCMS (Systemn B): tger = 1.33min; MH* = 391
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| nt er nedi at e 45:

241(1S) - 1- Met hvl pent vl i oxyl - 9- (tetrahvdro-2H pvran-2-v1l)-9H puri n6-am ne
Sodi um t - but oxi de (4.86g, 50.6mmwvl) was added portionwise to a stirred

m xture of (S)-2-hexanol (12g, 117mmol) and 1, 2-di met hoxyet hane (12ml). The
resultant m xture was heated to 50C under an atnDsphere of nitrogen and

t hen 2- quoroﬁ%ru,. 3 ,

12. 65mmol ) wasg ; € Was mai Nt al neo for 20
hours when LCHEEFfEFEared conplete reacth@n The m xture was cool ed to room
tenperature and partltloned bet ween et hy aqetate (100m) and water

(100n). The organi c phase was washed \h (100nl) then saturated
brine (50m), dried over anhydrous_im su\phate filtered and
evaporated. The residue was di ssolved in dichloronmethane and purified on an
am nopropyl (NH2) cartridge (100g) eluting with a 0-100% ethyl acetate in
cycl ohexane gradi ent over 40 mins. The apprg@priate fractions were conbi ned
and evaporated in vacuo to give the title conmpound as a white foam

(1.665g). LCM5S (System D): tRET = 2.88m A, /MH = 320 Internedi ate 46:
8- Brono- 2-{[ (1S)-1-net hvl pentvl]oxy")-9-(t&trahvdro-2H pyran-2-vl)-
9H puri n- 6- am ne N- Br onosucci ni m de .504g, 8.45mvl) was added

portionwi se to a stirred soI ution of

2-{[(19)-1-ne ent tet puri n- 6-am ne
(2.453g, 7. 68??1‘%!"";é 3%%?&? A?B &%ﬁﬁé @%’%?hn% rgsH-f ni trogen
cool ed in an fregh %%i‘b’th' “Frt'"'e?ra‘B’“ﬁBrl‘Pr'éexﬁ -1rhereRiae 8 WRHESIEAM™ i on to be 80%
conpl ete and nwificatiindbyoHBARE ey Methed ‘W’“ eBgbyMethoddded and stirring

conti nued forLGMBmswmamBQtﬂeaﬂ§8mmaMér—6ﬂ®nﬁ) was added and the phases
separated using a hydrophobic frit. The organi c phase was evaporated and
the residue dlrrﬁ&%a‘aréshnz BN Baihgdran FdcinyigbneN-sdimeibnepr opy|
(NH2) cartridgg i% )AG)indS! N a 0 100% et hyl acetate in cycl ohexane gradi ent
foll onwed by a “‘Fﬁanol (+1%triethylam ne) gradient over 60 mns. The
appropriate fractions were conbi ned and ewmaporated in vacuo to the title
conpound as a white foam (2.38g). LCMVS stemD): tRET = 3.24mn; MEl+ =
398/ 400 I nternediate 47: N 3
8-(Nethyloxv)-2-{[(1S)-1-nethv|péth?bﬂ&m
urin-6-am ne A solution of sodi um nethoxid
| Omol ) was added to a sol ution of
8- brono-2-{[(1S)-1-net hyl pentyl ] oxy)-9-(tetpahydro-2H pyran-2-y1l)-9Hpurin-6
-amine (2.368g, 5.95mmol) in nmethanol (10nl) and the m xture heated under
reflux for 5 hours. Mre sodi um net hoxideNyn net hanol (4ml, 2mmol) was
added and the m xture refluxed for a futher 2 hours and then cool ed and
evaporated. The residue was partitioned tween ethyl acetate (100nmil) and
wat er (100ml). The organi c phase was separated washed with saturated
brine, dried dvaaredsinydriolodntenmgdietsi Briioga- @h@tloéy)gfﬁchlé'ioé@ﬂf% evapor at ed.

The resi due wamsetdylegpdN-pdrin-Gradine bhdodatgtifearteinand puri fied on an am nopropyl
(NH2) cartridg@N@kQQg%ngﬁan =a mirl @B-ettbyl acetate in cycl ohexane

gradi ent over 40 m ns e approprlate fractions were conbi ned and

evaporated in ) 5 DO ' aTN n@mq(l 7250Q) .
LCVS (Systenléigé R —3. 0C ;
8- ( Met hvl oxv) 1(1S) - 1 nethvlpentvlloxvl 1H puri n- 6- am ne

trifl uoroacetate

9]
(tetrahvdro-2Fvaran2-v1)-9H—p
i n nethanol (0.5M 20nt,
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Trifluoroacetic acid (2.3m, 3.40g, 29.9mvl) was added to a stirred
sol ution of 8-
(met hyl oxy) - 2- C1S) - 1- net hyl pent yl | oxy}-9-(tetrahydro-2H pyran-2-yl)-9H- puri
n-6- amne (1.479g, 4.23mmol) in nmethanol (25mL). The resultant m xture was
stirred for 66 hours under an atnospheretdf nitrogen and then evaporated
and dried in vacua to give the title c as a white solid (1.65q).
LCMS (System ID): tRET = 2. 14min; Mt 5] 26 ) rmedi ate 49:
9- (4- Chl or obut y1) - 8- (et hvl oxv) <2>1TaS)71-Het hyl pent yl | oxv) - 9Hpur i n- 6- ami n
e NHL NN N Cl Prepared simlarly to Internegiate 44 from
8- (net hyl oxy)-2-11S)-1- net hyl pentyl]oxy}- 1M purin-6-amne trifluoroacetate
and 1-brono-4-chl orobutane. LCM5 (System D)/ tRET = 3.22mn; M-I+ = 356/ 358
| nt er nedi at e 50:
2-1(1- Met hyl et hvl ) oxv1-9-(tetrahydro-2H py{an-2-vl)-9H purin-6- am ne
Sodi um t - but oxi de (1.309, 13.53 mmol) was ed to 2-propanol (16.95 m,
220 mmol ) portionwise with stirring over m ns.
2- Fl uor o- 9- (t et rahydro-2H pyran-2-yl)- 9Hpurin-6-anmne (2 g, 8.43 mmol)
was added and the reaction m xture heated and stirred at 50C for 4 hours
and then al | oWesbated sidletly tpdnterowdintedfioma-GrigoxyHid6-cierebeyirmi xt ure was t hen
diluted with ehétifiogpet-atrin-g-@binahdd pyvatidred with wat er (3x25

LCMS (System D) trer = 2.97min; MH" = 391

tntermediate 33: 2-(Butyloxy)-8-(methyloxy)-9-[6-(1-piperidinyl thexyl]-8H-purin-6-

amine
NH,
RS N
N
Molt[r‘\

@)
Prepared similarly to Intermediate 38 from 2-(butyioxy)-9-(6-chiorohexyl)-8-

(methyloxy)-9H-purin-6-amine and piperidine.
LCMS {System D). teer = 3.12min; MH' = 405

Intermediate 34: 2-(Butyloxy)-8-[6-(hexahydro-1H-azepin-1-yhihexvil-8-{methyloxy)-
9H-purin-6-aming
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m ) and the conbi ned aqueous | ayers extracted again wth ethyl acetate
(2x25 ml). The conbi ned organic |ayers were dried by passage through a

hydr ophobic frit, filtered and evaporated to give an off-white solid
(2.30g). This material was dissolved in dichloromethane and purified using
an am nopropyl SPE cartridge (70g) elute@.-with a 0-100% et hyl acetate in
cycl ohexane gradient. The appropriate f inons were conbi ned and
evaporated to give a white solid (1.69) mhlc s further purified by

col utm chromat ogr aphy using a réVérgéop N(C18) Fl ashmaster Il system

|l oading in 1:1 MeOH DVSO and el uting with 0,550% acetonitrile (+ 0.1%FA) in
water (+ 0.1%FA) gradient over 40 mns. cohlecting fractions in vials
containing ca. 2 nmL of saturated aqueous s@di um bi carbonate sol ution. The
appropriate fractions were conbi ned, and extracted wth dichl oronet hane
(3x100 nL). The conbi ned organic extracts re dried by passage through a
hydr ophobic frit and evaporated to give th itle conpound as a white solid
(888 ngy). LCVMS (SystemB): t1.76m n; M I nternedi ate 51

8- Brono- 2-111- et hvl et hvl | oxv1-9-(tetrahv 2H- ovr an- 2-v1) - 9Hpuri n- 6- am ne
N- Br onosucci ni m de (604 ng, 3.39 nmmol) was added to a solution of 2-[(1-

met hyl et hypox tetr ro- 2k ne (888 ng, 3.20
mmol ) in chl oﬂ?f’%rre %ﬂw“t%?‘eﬁa"ggéﬁ"m e@gﬁ ’?/r@ éjéﬂlé}qjﬁe ﬂﬂ% xture was
stirred at O- @@?V&xy)lg"h%'l" ERIPPGH T S48 P“ ecane reddi sh brown in

col our and |tLQM§(%ﬁ€ﬁ1ﬂhﬁwea3@8mWoMH1réH%erature and stirred for a further
4 hours. LCMS indicated the reactlon to be |nconplete and nore

N- br onosucci nintardedigid 28: a3 28 -Ofhmrineeatt | on m xture
stirred at rogmingnperature overnlght The reactlon m xture was then
diluted with chforoform (30 M), washed with water (2 x 20nl) and the

| ayers were separated using a hydr ophob’;ﬁ'%rit and the organic |ayer was
el

£)

evaporated to give a red solid (1.16 g) ins material was dissolved in

di chl oronet hane and purffied by silicaly (et ography on an SPE
cartridge (50g) using a 0-100% e’fﬁ;fr\gf%tﬂaté" i n'cycl ohexane gradi ent as
eluent. The appropriate fractions were conbihed and evaporated to give the
title conpound as a pale yellow solid 712ng\ LCMS (SystemB): t .REf =
2.36mn; M-1+ = 356/358 Internediate 52:

2-111- Met hvl et hvl ) oxv1- 8- (et hvl oxv) - 9- (t etj.ahvdr o- 2H pyr an- 2-v1l) -

9H puri n- 6- am ne To a stirred suspensi o@

8- br ono- 2{ ( 1- et hyl et hypoxy] - 9- (t et r ahydr o- pyran-2- y1)-9H purin-6-am ne
(690 ng, 1.937 mol) in rret hanol (15 m) was added sodi um net hoxi de (30%

Wt /v solutionpeg, éz%&%ﬂ.ﬁ@mﬂmw@ 162 U('5§47|ﬂﬁr$’dl d at 50C
1oL 2 hours. Ihgo jtgs%&. C%Fbomité %@% g ed% @) %harrefae for
sat ur at ed aqug %% %ﬂ&%ﬁ?h%uﬁl erﬁa&\'on MUY Ure i\égomgérséeﬁﬁﬁg p etate (20

m). The | ayeP®Mitr @‘*%‘bﬂaar”at(%ﬁ"t' e Eﬁ’ TSR 1068 v ¢ h
addi ti onal et fytheriSciodise Ppesidite R10p 4'H'n@}5‘ﬂ7ﬁ'(¥“‘ﬂ r‘ir"‘éhy!é‘,?'t’rfea(@ 5Mler e conbi ned,
dried by pass&g§d7mhmplpwere adddsyad @W@mﬂgn fixiure W@Qﬁ@’@ﬁ@(ﬂ@dﬂ”@ dh&e the
titl e conpoundolesht aayehloos i8 0kdud a(bha revipue phr@idBed BytwtenP @Y (2mIRED = 1. 92m n;
M-1+ = 308 water (2ml). The agueous phase was re-extracted with DCM (2ml) and the combined

organic extracts were congentrated. The residue (ca.200mg) was dissolved in 1:1

MeOH:DMSO (1ml) and purified by MDAP (Method A). The product containing

fractions were evaporated in vacuo to give the impure title compound as a yellow

gum (106mg) which was used without further purification.

LCMS (System B). tger = 1.11min; MH™ = 376

intermediate 36: N°-Butyl-9-[4-(hexahydro-1H-azepin-1-ylibutyl]-8-(methvloxy)-9H-
purine-2 6-diamine
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Internediate 53: 2-f(1-Methvlethvl)oxyl-8-(nmethyl oxv)-1H purin-6-am ne
trifluoroacetate Trifluoroacetic acid (1nl, 12.98nmmvl) was added to a
stirred solution of 2-[(1-

met hyl et hypoxy] - 8- (nethyloxy)-9-(tetrahydro-2F+pyran-2-y1)-9k+purin-6-anine
(568ng, 1.848mmmol) in methanol (10nl) anf:the m xture was stirred at room
tenperature overnight. Mre trifluoroa NaC|d (0.2nml) was added and the
reaction mxture stirred ar roonLL\ppeph %r a further 1.5 hours and
then evaporated in vacuo. The solid résiduelwas triturated with ethyl
acetate, collected by filtration, washed with ethyl acetate and dried in
vacuo overnight to give the titIe conpoundas a white solid (405ng). LCMS
(SystemB): tRET = 1.02m n; MH = 224 Internedi ate 54:
945- Chl or opent v1) - 24( 1- net hvl et hyl ) oxv1- 8«( hvl oxv) - 91- 1- puri n-6- am ne
Prepared simlarly to Internediate 44 fro
2-[ (1- met hyl et hypoxy] - 8- (net hyl oxy)-11-/- purin-6-amne trifluoroacetate

ggg/ ésgr?g?efr’}g Lt%ré)&%@%%” %e%yd?atﬁmﬁuor&acetﬁﬁﬂgzm% §BFfoM - 1+ =

2- (Cycl obut yl 851 R @gsgfn PSRRI §95R, ] %/Grsar?\m jcc;%ia?ndeci inOYF Sehadie N a A

heatéd to 60°C for 1 hour. The reaction mixitire wa drt)o room temperature 1-
bromo-4-chlorobutane (0.063ml, 0.547mmol) was added and the reaction stirred for a
further 18 hours, Hexahydro-1H-azepine (54.2mg, 0.547mmol) and friethylamine
(0.076ml, 0.547mmol) were added and the reaction mixture heated to 60°C for 18
hours. The solvent was removed in vacuo and the residue was partitioned between
DCM (5ml) and water (5ml). The agueous phase was re-extracted with DCM (5ml)
and the combined organic exiracts were concentrated in vacuo. The residue was
dissolved in 1:1 MeOH:DMSO (2ml) and purified in 2 injections by MDAP (Method B).
This provided material (74mg) that was still impure and which was repurified by
MDAP (Method A). The product containing fractions were evaporated under a
stream of nitrogen to give the title compound as a clear gum (13mg).

LCMS (System B): tger = 1.12min; MH" = 390

Intermediate 37; 9-[4-(Hexahydro-1H-azepin-1-yhbutyll-2-{[(1S)-1-methylbutylioxy}
8-(methyloxy)-9H-purin-6-amine

NH,
N N\
/\/\OJI\JNJ:J—_O
O

Prepared similarly to Intermediate 36 from 2-{[(1S)-1-methylbutylJoxy}-8-(methyloxy)-
1H-purin-6-amine trifluoroacetate, i-bromo-4-chlorobutane, and hexahydro-1H-

azepine but with three sequential MDAPs using Method B followed by Method A (x2).
LCMS (System B) treT = 1.41min; MHY = 405

Intermediate 38: 2-I[{18)-1-Methylbutylloxy}8-(methyloxy)-9-[5-(1-piperidinyl)pentyl}-
9H-purin-g-amine
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O N Sodiumt-butoxide (3.31g, 34.2mmol) was added portionw se to

cycl obut anol (10mL) at roomtenperature. The m xture becane very thick and
was heated to 50C. 2- Fluoro-9-(tetrahydro-2H pyran-2-yl)-9H purin-6-an ne
(29, 8.43mmmol) was added fol |l owed by 1, 2-dinethoxyet hane (3ml) and the

m xture stirred at 50C for 90 m ns. and tthen cool ed and partitioned between

ethyl acetate (50nml) and water (50ni). cipitate that failed to
di ssolve in either phase was renoved byl filt ion. The organi c phase was
separated, washed wi th saturat ed brine, dri over anhydrous magnesi um

sul phate, filtered and evaporated to give a/creamfoam This material was
di ssol ved in dichl oronmethane and purified ofR an am nopropyl (NH2) cartridge
(110g) using a 0-100% et hyl acetate in cyclohexane gradient foll owed by a
0- 20% et hanol (+1%tri et hyl am ne) gradi enty over 40 m ns. The appropriate
fracti ons were conbi ned and evaporated jmwacuo to give the title conpound
as an off-white solid (0.655g). LCM5 (SystemB): t .RET = 1.98m n; M# =
290 Internedi ate 56:

8- Brono- 2- (cycl obut yl oxv) - 9- (t et r ahydr o- 2H pyr an- 2-v1) - 9H ouri n- 6- ami ne

N- Br onpsucci nP13-gbloopentBR2A(16)-rmetyloyty by -G logyy-9-RaripBrastnes ol uti on of 2-
(cycl obut yl oxy80mg: §.228mmady tistbyl2rking y0.e8 1R -O\225m Skl pud piper@inafd.0fém{, 1. 2489,
4.31mmmol ) in olbamolh aems(sferiad IRDMEC3mIT e the mixturehsss) tadd10efor 180 r oom

t enperat ure apglird efrle sONEA:Na8 FmaVB@ nd ¥R REid(d Salionywmiseraskaestiaachit he phases
separ at ed. Thsn@&mg&sdmg.cma@ﬁamwﬁ%daq%ada pﬂésc‘ema@rragﬁ.rab@@wnd the

or ganl cC extra

magnesi um sul FLL an nedébai I ntg&édeaqd%\ég&umgxd(r)?;ﬁge
ragnesi um sul § e ~£ § gt ur%m N L

57: contamlng fractlons were combined and evaporated under a stream of nitrogen o

2- (Cycl obut yl &g hedtg easueyndi@yFmol (t et r ahydr o- 2H pvr an- 2-v1) - 9Hpuri n- 6- ami n
e 8- Bronp- 2LCUBcSwEnt B Dok )~ D1 {mimtMHERAF0- 2H- pyr an- 2-y1) - 9H puri n- 6- ami ne
(1.79g, 4.86mmol) was dissolved in anhydrous nethanol (25ml) and 25% sodi um
met hoxi de in \Rérhangb 36:22-2i(4m5lo-(tdral ieRH v MR S-vBSeRdrikBd@ineni t r ogen. The

m xture was heated at 6/7/C for 24 hours and then cooled to roomtenperature.
Et hyl acetate and water were added andw he | ayers separated. The aqueous

| ayer was extracted twice nore with g nacetate, and the organic extracts

were conbi ned, washed with brine, driledio over anhydr ous nmagnesi um sul f at e,
and evapor at ed to give the title co'?rdend&a)s a cream foam (1.279).

N,O-bis(trimethylsilyl)acetamide (875mL, 3.988mol) was added to a stirred
suspension of 2-fluoro-1H-purin-6-amine (200g, 1.306mmol}) (available from, for
example, AlliedSignal, US) in anhydrous acetonitrile {(4L) in @ 10L controlled fab
reactor and the resulting mixture heated to reflux and maintained at that temperature
for 2 hours. The circulator was then re-programmed and the reaction mixture cooled
to 0°C. A solution of tetrahydropyranyl acetate (preparation described in Tetrahedron
Letters 2006, 47(27), 4741) (282g, 1.959mol} in anhydrous acetonitrile (500ml) was
then added slowly via a dropping funnel followed by trimethylsilyl
trifluoromethanesulfonate (283mL, 1.567mol) dropwise via a dropping funnel. No
sigificant exotherm was observed. The circulator temperature was re-adjusted to
10°C and stirring maintained for a further 1 hour. The mixture was then quenched by
addition of 1M sodium carbonate (4L). A solid precipitate was observed and the pH
checked to be basic. Additlonal water was added to the suspension (1L) and on
standing the layers separated with the aqueous layer containing significant solid
inorganics. The majority of the aqueous and inorganic scolid was separated. The
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LCMS (System D). tRET = 2.53m n; MAN= 320 Internedi ate 58:

2- (Cycl obut yl oxv) - 8- (et hvl oxv)-1H purin-6-amne trifluoroacetate
Trifluoroacetic acid (3nm, 38.9mvl) was added to a sol ution of

2- (cycl obut yl oxy) - 8-

(met hyl oxy) - 90.- 15?4?)6@1@%@1#@@%%33@6% ar kR WbbIE: B-0aiviestidng2dg, 3. 98mol )
'nt met ha”}?' H!%f ?ec k %Hrﬁwééoh&wadthétcm@&@ W‘ﬂﬁt!oﬁﬂnf@ §o|oheredofI

ni trogen for esi dua
solid was trl‘f"%ﬁ‘gﬁs 3d§\'/ﬁr¥ W&hw W%FMFWE%&??X h@F\é ﬁgm tiﬁd thgtrller col | ect ed
by filtrati oncoéﬁ‘ﬂﬂ’“ PSP %‘U?JT?% he t|tIe conpound as a cream

solid (1.092263MS (Syeter Rsist &/ Bjin: Y ¥ 1 17min; MW= 236 Internmediate
59: 9-(4-Chlorobutvl)-2-(cycl obutvl oxV) - 8- (et hvl oxv)-9H— ourin-6-amne C
Prepared si m Inatrhadidte40: - vifoxyrf-{tetrahydro-2H-pyran-2-yl }8H-purin-

2- (cycl obut yl @xpme8- (et hyl oxy) - 1H— purin6-amne trifluoroacetate and

1- br ono- 4-chl or obut ane. LCMS (System D): tRET = 2. 76m n; MN = 326/ 328

| nt er nedi at e 60: NH,

2- (Cycl opent vl oxv) - 9-(t et rahvdr o- 2H.ov¥, \vl)-9H— Durin-6-amne NH O N

Cycl opentanol (25ml, 275mmol) was\a;ige,dl\ @odi um tert-butoxi de (4.05g,

42.2mol) to give a thick suspension %hi'th s diluted with

1, 2-di met hoxyet hane (35nml) and heated to Sﬁ%

2- Fl uor o- 9- (tetrahydro-2H pyran-2-yl)-9Hp -6-am ne (2.5g, 10.54mmol)

was added to the resulting solution which was then stirred under nitrogen

at 50C for E %rgﬁ%rt-k;[ltfb‘?ad %EH 93%% @9& %e@ﬁgtlmﬁrwnﬂ@ﬁmﬁé pybsycet at e
a

wer e added. T a/g{os t‘ﬁqfl _9_ guig n@y@rg,_yjm, nednagai n with

t hyl t at d d
gve)r/ aﬁﬁid?oﬁ?gnﬁg%@ ﬁ‘ﬁ?sﬁﬂd% t'éergﬁ '"(9 H%penf’ hm U%ih dédceg IPgssu;Iee

at 40C. The ré&sfad éo%ﬁ’h?rb‘ag\@% shoyved RPRIRE ALY ”E) ‘:,5 ¥ %9 ica
cartridge anddittastveth ettiyt aetaie (APQR) é‘”@wﬁm%"@'ﬂ W?‘Fr @E‘E‘c) 29¢the Aa E? ohexane
gradi ent over layé exthaeteganl withethykavdtate{E0mi The cambingbogaris AdREP WPIE et hyl
acet at e gradi @athedRith Brved, dtsnisal @i hgdgrophickictiitand eveppeted dntriche tht 6216 tevapor at ed
to give the tidh@eaRMERE48AICAIOIA THR IdsRIué ERBPg Wasdigpived in dichloromethane

and purified on an aminopropyl cartridge (110g) using a Flashmaster |l apparatus

and eluting with a 0-100% ethyl acetate in cyclohexane gradient over 60 mins. The

appropriate fractions were combined and evaporated in vacuo to give the title

compound as a white solid (1.935g).

LCMS (System D): trer = 2.41min; MH" = 202

intermediate 41: 8-Bromo-2-{[{15)-1-methylpropyiloxy}-9-{tetrahvdro-2H-pyran-2-vl}-

9H:-purin-6-amine
NH,
: r‘i/ﬁh‘\)—m
\,/'\O/I\N” N
3

N-Bromosuccinimide (1.182g, 6.64mmol) was added portionwise to a sofution of 2-
{{(18)-1-methylpropyl]oxy}-8-(tetrahydro-2H-pyran-2-yi »-9H-purin-6-amine (1.935g,
6.64mmol) in chioroform (50ml) at 0-5°C. The resulting green soiution was stirred at
0-5°C for 1 hour during which time it turned red and the mixture was then aliowed to
warm to room temperature and stirred overnight. The resulting green solution was
washed with water (2x20ml), separated using a hydrophobic frit and concentrated.
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LCMS (System D): tRET = 2.51m n; = 304 Internediate 61:

8- Bronp- 2- (cycl opentyl oxv) - 9- (tetrahvdro 2H pvran-2-v1l)-9H puri n6 anm ne
NH2 Il S Br N Prepared simlarly to Internmediate 56 from

2- (cycl opentyl oxy) - 9- (t et r ahydr o- 2Hpyr an- 2-yl ) - 9H puri n- 6- ani ne. LCVS
(System D): tHEN Sage rHIS%OlVM in llthloro??i%gfag’@é‘nd'd?;hﬁ‘erdrﬂ%@"lé‘é 162: _ _
g-(qlé‘(r:legg(ragzjws ;tog}rﬁ hmﬂ(ﬂ)\é c??fry ey s [J H g£t9r I?é_prQPéﬁ:Qa Xé%o@d"'pu“ n-6-amn
6- br om- 2- (cyEMUgEe Gheraeq %ﬂtﬁwr o@ns RSP ORI - ai .
LCMS (System € "teﬂl?ﬁ*d evaporpigg if vaclo gweég@lt'tler?f’@i’?}ﬁ'ﬂlaﬁ &' 3’ oam

2- (Cycl opent yBoxv) - 8- ( met hvl oxy) - 1H pur| n-6-am ne trifluoroacetate
LCMS (System B): tger = 2.58min; MH" = 370/372

Intermediate 42: 8-({Methyloxy)-2-{[{15)-1-methylpropyiloxy}-9-(tetrahydro-2H-pyran-

2-y}9H-purin-6-amine
NH,
0
\/‘\OJ\N/ N \
3

8-Bromo-2-{[(1S)-1-methylpropyljoxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine
(1.79g, 4.83mmol) was dissolved in methanol (15ml) and 25% sodium methoxide in
methanol (3.2ml, 4.83mmol) was added and the mixture heated o reflux for 2.5
hours. The reaction mixture was left standing at room temperature overnight and
then concentrated in vacuo and the residue partitioned between dichloromethane
(40ml) and saturated ammonium chloride solution (40ml). The layers were separated
using a hydrophobic frit and the aqueous phase was re-extracted with
dichloromethane (40ml). The combined organic extracts were concentrated in vacuo
to give the titie compound as a yellow foam (1.65g).

LCMS (System B): tger = 2.11min; MH" = 322

Intermediate 43: 8-(Methvioxy)-2-{[(18)-1-methylpropylloxy}-1H-purin-6-amine

trifluoroacetate
NH,
: NIJjN\%o
\/\.o/kN/ ﬁ

Prepared similarly to Intermediate 12 from 8-(methyloxy)-2-{[(15)-1-
methylpropyl]oxy}-9-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-amine.
LCMS (System BY: trer = 1.19min; MH' = 238

Intermediate 44: 9-(4-Chlorobutyl}-8-(methyloxy)-2-{[{15)-1-methylpropylloxy}-9H-
purin-6-amine

64



NH 2 a AN)-ck O N Prepared simlarly to Internediate 58 from

2- (cycl opent yl oxy) - 8- (net hyl oxy) - 9-

(tetrahydro-2H pyran-2-y1)-9H purin-6-amne. LCVMS (System B): tRET =
1.27m n; Ml+ = 250 Internedi ate 64:

9- (4- Chl orobutvl)-2-(cycl opentyl oxy) - 8- fiet hyl oxy) - 9H- puri n-6- ami ne

NN Il O NNC N
Beat
\\/\O N/N \

Cl

Prepared similarly fo Intermediate 18 from 8-(methyloxy)-2-{[(1S}1-
methyipropylloxy}-1H-purin-6-amine trifluoroacetate and 1-bromo-4-chlorobutane
with purification on an aminopropyl (NH;) cartridge using a 0-100% ethyl acetate -
cyclohexane gradient.

LCMS (System D): trer = 2.83min; MH" = 328/330

Intermediate 45: 2-{[{1S)-1-Methvipentylioxy}-9-(tetrahydro-2H-pyran-2-v1}-9H-purin-
B-amine

NH,
s NS
\/\/E\O/“\)NIN>
0

O

Sodium t-butoxide (4.86g, 50.6mmol) was added portionwise to a stirred mixture of
(S)-2-hexanol {12g, 117mmol}) and 1,2-dimethoxyethane (12ml). The resultant
mixture was heated to 50°C under an atmosphere of nitrogen and then 2-fluoro-9-
(tetrahydro-2H-pyran-2-yl)}-9H-purin-8-amine (39, 12.65mmol) was added. The
resultant mixture was maintained at 50°C for 20 hours when LCMS indicated
complete reaction. The mixture was cooled to room temperature and pariitioned
between ethyl acetate (100ml) and water (100ml). The organic phase was washed
with water (100m{) then saturated brine (50ml), dried over anhydrous magnesium
sulphate, filtered and evaporated. The residue was dissolved in dichloromethane
and purified on an aminopropyl (NH;) cartridge (100g) eluting with a 0-100% ethy!
acetate in cyclohexane gradient over 40 mins. The appropriate fractions were
combined and evaporated in vacuo to give the title compound as a white foam
(1.6659).

LCMS (System D): tger = 2.88min; MH" = 320

Intermediate 46: 8-Bromo-2-{[(15)-1-methylpenivi]oxy}-O-(tetrahydro-2H-pyran-2-yl})-
9H-purin-6-aming
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Prepared simlarly to Internediate 44 from

2- (cycl opentyl oxy) - 8- (net hyl oxy) - 1Hpuri n-6-am ne trifl uoroacetate and

1- brono- 4-chl orobut ane. LCMS (System D): tRET = 2.90m n; M+ = 340/ 342

| nt er nedi at e 65:

2- (Cycl ohexvl oxv) - 9- (t et rahvdr o- 2H ovr an-®:v1) - 9H puri n- 6-ani ne  Sodi um
tert-butoxide (3.29g, 34.2mmvl) was adde@%gmtl onwi se to cycl ohexanol
(15nl) at roomtenperature. The.m e Fery thick and nore

cycl ohexanol (10ml) was added and the fi xYur eated to 50C.

2- Fl uor 0- 9- (t et rahydr o- 2H pyran2-y1) - 94 pun@ am ne (2g, 8.43mml) was
added and the m xture heated at 50C for 1 ho and then warned to 60C and
heated for a further 2 hours at which point LCMS showed conpl ete reaction.

The m xture WassGRAEGhiIMRE] pﬁﬂi’gt@ﬁﬁ?ﬁﬁ&)t\kﬁs%da&ﬂpd?ﬁfnb\dséE&@Qﬁe@@@lﬂ%ﬂn et hyl

acetate (150 qg)_m ﬂ%n -te-ll; dmg@ Blrsn-PORSA WAse-34R8T at ed, washed
\émvggof:: g{jagﬁ 2y 6r8 mc%l) in cI)or era rqngierlé ﬁlhl!) q%é&ed T’\' I'tered and
di chl or onet haf®&C&; Eitﬁ "3 Hrs ‘?f ‘?‘lr ?5’ ?0"&"!‘%? e using a

0- 100% et hyl a@@t"érp@niowcewllm»@%é"a@@%ﬁdéﬁi SWBW %RNEHJGB" rg figt 2 % et hanol
(+1% tri et hyl hetrne)algr @0 wes addsd agdihapheses Wt%%\&@twé@ﬁ’?%cﬁi'tng

fracti ons wer &hcopiramphast wes sviapdraiey ehdthe xesiviok diasmdved rediehioremethare- puri fi ed on
a 70g silica esd furifietpe assdnigopeopd-(RIBY Yaetdoy (10agetsing @-0ciootodtaxamatgr adi ent
over 40 mns. mFéryé}&xé%n HHlicHt toli Ve of by At 2008 et BRI L1EtibWRarRig)i grddiat | ons wer e
conbi ned and § friHs® éQppY@HﬁQ@ aLrioklh V/Qretc'aﬁbfhba by SEPRAUIA vASuodo Pal €

yel | ow f oam ( §|§ pIDE:r%SaS aSXﬁ{egggnPQZ SSBB .65min; ML-1+ = 318

I nt er nedi at e
8- Br onp- 2- (cy Mﬁé%ﬂe&(% t@(?@?‘?‘ﬁ'hvar o> H W r an- 2-y1) - 9H puri n6- ami ne

N- Br onmosucci ni m de (0. 214 1.2nmmol ) was added to a stl rred solution of 2-
(Cyc| ohexy| oxnteraediata ¥ 7:5 Sitdethvicopa-2{l{ 15 mathyipegidlaxyir9-tetrahydre-2H-pyTa n'254g,
0.80mmol ) in Mﬂ@n&ﬁa@(ﬁ@ﬂ) at OC The resul t ant mxture was stired at 0C
for 1.5 hours and then warned to roomtenperature and stirred for a further
2 hours. Water (5nl) was added and the p es separated using a hydrophobic
frt. The organic phase was evaporated arm eS| due dissolved in

di chl oronet hane and purified on.a<0g. r%(I (NH2) cartridge eluting
with a 0-100% et hyl acetate in cycl ohe?<ane g: dient over 40 mns. The

appropriate fractions were conbi ned and evagorated in yam) to give the

t|tIe conpound as a white solid (0.252g). L (System B): tRET = 2.83mn;

= 396/ 398 Internediate 67:

2- ( Q/cl ohexvl @eslticAsrabdivh Meinbxides kAl oL Zrhl Diofrivv)2vad bYddAtdpar i n- 6- ani ne

NH, solution of 8-bromo-2-{[(1S)-1-methylpentylloxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-
purin-6-amine (2.368g, 5.95mmol) in methanol (10mi) and the mixiure heated under
reflux for 5 hours. More sodium methoxide in methanol (4ml, 2mmol) was added and
the mixture refluxed for a further 2 hours and then cooled and evaporated. The
residue was partitioned between ethyl acetate (100ml) and water (100mi). The
organic phase was separated, washed with saturated brine, dried over anhydrous
magnesium sulphate, filfered and evaporated. The residue was dissolved in
dichloromethane and purified on an aminopropyl {NHz) cartridge (100g) using a 0-
100% ethyl acetate in cyclohexane gradient over 40 mins. The appropriate fractions
were combined and evaporated in vacuo to give the title compound as a white foam
(1.725g).
.CMS (System D) trer = 3.06min; MH' = 350

Intermediate 48: 8-(Methvloxy)-2-{[{1S)-1-methylpentyl]loxy}-1H-purin-6-amine
trifluoroacetate
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NN Prepared simlarly to Internediate 57 from

8- br ono- 2- (cycl ohexyl oxy) - 9- (t et rahydr 02H pyran- 2-y1) - 9H puri n- 6- am ne.
LCVMS (System D): tRET = 2.86mn; MN = 348 Internedi ate 68:

2- (Cycl ohexvl oxv) - 8- (et hvl oxv) - 1H purin-6-am ne trifl uoroacetate NH,
NL_ NOONp OH Prepared simlarly to Internediate 58 from

2- (cycl ohexyl oxy) - 8- (et hyl oxy) - 9- N,

(tetrahydro-2H pyran-2-y1)-9H purin-6- an NLCVS (System B): tRET =
1.43mn; MN= 264 Intermadlate\@\/\/l\ >—0

9- (4- Chi or obut v1) - 2- ( cycl ohexyl 0Xv) Y8 ¢ hyl oxy) 9H purin-6- am ne NH,

CH

\F\/&
E
Q

F

Trifluoroacedic acid (2.3mi, 3.40g, 29.9mmol) was added to a stirred solution of 8-
(methyloxy)-2-{[(15)-1-methylpentylloxy}-9-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-
amine (1.479g, 4.23mmol) in methanol (25ml). The resultant mixture was stirred for
86 hours under an atmosphere of nitrogen and then evaporated and dried in vacuo to
give the title compound as a white solid (1.65g).

LCMS (System D). trer = 2.14min; MH* = 266

Intermediate 49; 9-(4-Chlorobutyl)-8-{methyloxy)-2-{[{1S)-1-methylpentylloxy}9H-
purin-6-amine

NH,

J\)I Vg

Cl

Prepared similarly to Intermediate 44 from 8-(methyloxy)-2-{[(18)-1-
methylpentylJoxy}-1H-purin-6-amine trifluoroacetate and 1-bromo-4-chiorobutane.
LCMS (System D): trer = 3.22min; MH' = 356/358

Intermediate 50: 2-[{1-Methviethyl)oxy]-9-(tetrahydro-2H-pyran-2-yI}-@H-purin-6-
aming

1T

Sodium t-butoxide (1.30 g, 13.53 mmol) was added to 2-propanol (16.95 ml, 220
mmol) portionwise with stirring over 5 mins. 2-Fluoro-9-(tetrahydro-2H-pyran-2-yl)-
9H-purin-6-amine (2 g, 8.43 mmol) was added and the reaction mixture heated and
stirred at 50°C for 4 hours and then allowed to cool to room temperature. The
reaction mixture was then diluted with ethyl acetate (75 ml), washed with water (3x25
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ii 2-0\ O NCl Prepared simlarly to internmediate 44 from

2- (cycl ohexyl oxy) - 8- (nmet hyl oxy) - 1H purin6-am ne trifl uoroacetate and
1- brono- 4- chl orobut ane. LCMS (System D): tRET = 3.05m n; M+ = 354/ 356
I nternedi ate 70:

Afi-f(1R)-1- Nﬁﬁ E}{é ﬁln@tc)f“)mgd' @&fs ‘é%réifrgdfbd)éé'éﬁmwtg o) acBbreRpE @Y. 2. 6-
AME o SRR Rl ‘3@%}98@5@% ol 4 il ] o ot nane

11.12 t
(2 £ uorgocgn at-'%ﬁd 8?(%)0?# %{%a'} i ism erlal S%H% ensi on of

' 08mol
in ethyl ene gl” W E\WH%OPW% Cﬁf‘”‘%ié@ 9 & 50 hour s anzzl
t hen cool ed tWwitt® °éﬁ15‘é‘r3é§taﬁeé“ %@hﬁﬁﬁ’f‘? piafighle d"paRAIREAC\EEIORS WOG0OM) and
et hyl acet at ecqr@@uiEnd ewiperataddaaivea phitsselihbbas epah wesldrthaiggifed bwi t h
sat urat ed bri agymrdctiretatoyraphy asihy drouse pbapedSi Utasbmiaghdt gystefn badinged and
evapor at ed. Thei. T RSOHDMIBSIG FSEPWIMEC 509 ackitefttie-oorvmeneEn aadr puri fied on a
110g ami nopr oexmﬁwfém&%@e& uglgfnsu@mn?afr&nms@.g@ BMaiABgEALEL ofcycl ohexane
gradi ent over (aflh B @godﬁm.&%an%%o ur.aqctvheaéprwa% RAAL xm and
evapor at e ! n??rr%dne%h%r{d%x{raci?eorwﬁ ddClHFI' \taw ?§X ?0 C%Q#Ad O?% %I’ and some

| ubl t f
oLl o i P Puotog e o e RS Bt Toas ™

(System D) : tPiETcomPQUr@%arWh'tﬁ/Fﬂl‘d 4988089)) nt er medi ate 71
8- Brono-i i - f ( LEHS 1Systenhi) &mtvli’ﬁfgm(‘tﬂﬁtra?ﬁ/dro 2H pvran- 2-v1) - 9Hpuri ne- 2, 6-d
i am ne

Intermediate 51: 8-Bromo-2-[{1-methylethyl)oxy]-9-{tetrahydro-2H-pyran-2-yi}-9H-
purin-6-amine

NH,

AT

Q

N-Bromosuccinimide (604 mg, 3.39 mmol) was added to a solution of 2-{(1-
methylethyloxy]-9-(tetrahydro-2H-pyran-2-yl)}-9H-purin-6-amine (888 mg, 3.20 mmol)
in chloroform (30 mi) at 0-5'C under nitrogen. The mixture was stirred at 0-5°GC for 1
hour during which time it became reddish brown in colour and it was then warmed to
room temperature and stirred for a further 4 hours. LCMS indicated the reaction fo
be incomplete and more N-bromosuccinimide (114 mg, 0.641 mmol) was added and
the reaction mixture stirred at room temperature overnight. The reaction mixture was
then diluted with chloroform (30 ml), washed with water (2 x 20ml) and the layers
were separated using a hydrophobic frit and the organic layer was evaporated to give
a red solid (1.16 g). This material was dissolved in dichloromethane and purified by
silica gel chromatography on an SPE cartridge (50g) using a 0-100% ethyl acetate in
cyclohexane gradient as eluent. The appropriate fractions were combined and
evaporated to give the title compound as a pale yellow solid 712mg.

LCMS (System B): trer = 2.36min; MH" = 356/358

Intermediate 52: 2-[(1-MathvlethyDoxy]-8-(methyloxy)}-9-(tetrahydro-2H-pyran-2-yi)-
9H-purin-6-amine
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NH2 NN I'1 )-Br N H Db N Bronposuccinimde (2.08g, 11.69mmvl) was added
portionwise to a stirred solution of

N2-[ (1R) - 1- net hyl but y1] - 9- (t et r ahydr o- 2H pyran- 2-y1) - 94 puri ne- 2, 6- di ani ne
(2.27g9, 7.46mol) in chloroform (30nml) at OC under at atnosphere of
nitrogen. The reaction mxture was allojwed to stir for 1.5 hours when
chloroform (20nl) and water (50m) wem ed. After mxing the |ayers were
separated using a hydrophobic frit gkkk edus | ayer was washed with an
addi tional portion of chloroformand the c i ned organic extracts were
evaporated. The residue was dissolved in qﬁjgloronethane and purified on a
110g am nopropyl (NH2) cartridge using a 0=%00% et hyl acetate in

cycl ohexane gradi ent over 40 mins. The appropriate fractions were conbi ned
and evapor at edolantiveldiepdngiof bVEbrbfe-2t[{itrh&hgarmexnd-(@satgtrofii pwhiid e f oam
(0.8469) . LCMGi-bByskieBaRine 6oy, F.937 Aambhh mbhadd (15 rdBMs388ed ugHTRdi ate 72:
Pt 4(1R) - 1- Met mélum.egas%%&mﬁv% nﬂ e ﬁol(é £ q.nm Qea%r!sn%&tﬁ%r% t\é&)a‘

9H puri ne- 2, 659"(%@@@%95 Af'h%(? %:%0 |xt9 \5 qg\elﬁ eg% n& erre 3%0 (0.5M

on, 4.5nmo I)
8- br ono- N21(1I55’”ri ﬁﬁvﬁfg}m apgra(t‘?de&inp ig 6”%4“&99?%9?“@?)? We#edour i ne2, 6- di
ani ne (0. 844g394LospARGPYUT 'ﬂﬂeﬁaﬁmn {9 phend shy aceiate (k) iTheyl2¥&5F ut i on

heat ed under Wéfelﬁ?karﬁ@ﬁ thegagiepinnhgse ‘N@r@fé@%ﬁ Mmaﬁéﬂ'mﬁtﬂﬁaﬁﬁiatﬁﬂxﬁ%nol
(0.5M 4. 5ml) miasanda the orgaticlexdraals deresfombivemgiricdiyt passage throwgha f urt her 4 hours.
Mor e sodi um mbyduigptiotie frit and@iaperatel to dheShé titl. conbdundas aggimivsord@esl and

refl uxing conkwighued for a further 16.5 hours when LCMS indicated reaction
to be conpl et cmENSystRRBS: tQN=Mgshid AHV@Zpg 00l ed to room tenperat ure,
evaporated and the residue partitioned between ethyl acetate (75ml) and

water (75nmdl). Lﬂmegqy%QUEquﬁig 38 oL Ea.8xd _ _g%h | acetate (75nl)
and t he conbi 0, 01 JarTe pra etl brine, dried
over anhydrou uu8ﬁ§?¥5n1sulphate, filtered and evaporated The resi due was
di ssol ved in dichloromethane and purified on a 100g am nopropyl (N H2)
cartridge using a 0-100% et hyl acetate #h cycl ohexane gradient followed by

a 0-20% net hanol (+1%tri et hyl am ne) nt, over 15m ns.
Product - cont ai ni ng fractions were and evaporated in vacuo to give
the title corrpound as a white foam (0. 614d} LCVMS (System 0): tRET =

2.83m n; M+ 335 Internedi ate 73:
N2- f(lR) 1-N@thy|butv11 8- (nethvloxv)-3kﬁ#ﬁ%bne-2,6-dianine
trifl uoroacetate F

Trifiuoroacetic acid (1ml, 12.98mmol) was added to a stirred solution of 2-[(1-
methylethyl)oxy]-8-(methyloxy)-9-(tetrahydro-2H-pyran-2-y}-9H-purin-6-amine
{568mg, 1.848mmol) in methanol (10ml) and the mixture was stirred at room
lemperature overnight. More triflucroacetic acid (0.2ml) was added and the reaction
mixture stirred ar room temperature for a further 1.5 hours and then evaporated in
vacuo. The solid residue was triturated with ethyl acetate, collected by filtration,
washed with ethyl acetate and dried in vacuo overnight to give the title compound as
a white solid (405mg).

LCMS (System B): trer = 1.02min; MH" = 224

Intermediate 54: 9-(5-Chloropenty-2-[{ 1-methylethyoxy]-8-(methyloxy)-9H-purin-6-
aming
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NH2 ""-N Trifluoroacetic acid (1nl, 1.48g, 7.08mvl) was added to a
stirred solution of N2-

[ (1R) - 1- net hyl but y1] - 8- (et hyl oxy) - 9- (t et r ahydr 0- 2H pyr an-2-y1) - 94 puri ne- 2
,6- diamne (0.613g, 1.833mmpl) in nethanol (10ml). The resultant m xture
was stirred for 66 hours under an atnosphere of nitrogen and then
evaporated to give the title corrp ndN off white solid (0.690g). LCMVS
(SystemD): tRET = 1.89m n; rredl ate 74:

9- (4-Chl orobutvl)-N2-111 R) 1 rret hyI tv1138- (et hyl oxv) - 9H puri ne2
6-diamine Cl Prepared simlarly to Inter diate 44 from

N2-[ (1R) - 1- et hyl but y1] - 8- (net hyl oxy) - 3Hpur i ne- 2, 6-diam ne trifl uoroacetate
and 1-brono-4-chl orobutane. LCV5 (System9): tRET = 3.02mn; M-1+ =

341/ 343 Internedi ate 75: cl

N2-f(1S)-1-Met hvl butyll1-9-(tetrahvdro-2H pyran-2-vl)-9H purine-2,6- diam ne
Prepared sim Ipadhdqtephilh t%ﬁrﬂ@rﬁu'e%@d?roﬁurﬂm methylethylloxy]-8-(methyloxy)-1H-

o0 0 B SRRl S0 SR ULl Ga e and

(2S)-2-penta B9system A): trer = 0.93min; MH* = 328/330

Intermediate 55: 2-(Cyclobutyloxy)-9-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-amine

NH,,
SN
o 0r
o” "N N
o

Sodium t-butoxide (3.31g, 34.2mmol) was added portionwise to cyclobutanol (10ml)
at room temperature. The mixture became very thick and was heated to 50°C. 2-
Fluoro-9-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-amine (2g, 8.43mmol) was added
followed by 1,2-dimethoxyethane (3ml) and the mixture stirred at 50°C for 90 mins.
and then cooled and partitioned between ethyl acetate (50ml) and water (50ml). A
precipitate that failed to dissolve in either phase was removed by filtration. The
organic phase was separated, washed with saturated brine, dried over anhydrous
magnesium sulphate, filtered and evaporated to give a cream foam. This material
was dissolved in dichloromethane and purified on an aminopropyt (NH.) cartridge
(1109) using a 0-100% ethyl acetate in cyclohexane gradient followed by a 0-20%
methanagl (+1% triethylamine) gradient over 40 mins. The appropriate fractions were
combined and evaporated in vacuo to give the title compound as an off-white solid

(0.855g).
LCMS (System B): trer = 1.98min; MH* = 290

Intermediate 568: 8-Bromo-2-(cyclobutyloxy)-8-(tetrahydro-2H-pyran-2-vI}-9H-purin-6-

aming
NH,
N
N7
N
.Y J'\)I I
o~ "N~ N
¢S
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LCMS (System D): tRET = 2.63mn; M-1+ = 305 Internedi ate 76:

8- Bronmp- N2- [ (1) - 1- met hvl but v1] - 9- (tetrahvdro 2H ovran-2-vl) - 9Hpur| ne- 2, 6-d
iamine NH2 NN Prepared simlarly to Intermediate 71 from

N2-[ (1S)-1-net hyl butyl] -9-(tetrahydro-2Hpyr an-2-y1)-9H- puri ne- 2, 6-di am ne.
LCMB (System D): tRET = 3.05m n; ML-1+ = 383/385 Internediate 77:

N2- 111S1- 1- MetNamiohdéucdidintte((MB 5 b aXvinoP whd fded bvditpred Ebigieh anz-2- v1) -

9H- ouri ne- 2, 6- (wc@mm@x >94ﬁe§mys%1z¢1npw§n_zswgfmmrmm>sé fe24eg aRHRRAH (0. 5SM

13m, 6. Smml) I
L, 6 Sl gﬁ%ﬁ e aj@ g Briimpronnme ure;;dgm i ne2, 6. ¢
iam ne (1.26g % P € Paf ?%sul S0l ut i on

heat ed under H%PI‘E‘B? ﬁ1°FP€F'ﬁ8§tfa&§"feﬁe?P€’t fol (0.5M
12ml, 6nmol) WAShadHEh ba&méaedawar?r@wrasﬁrﬂ@n&'awmswa@ae?r&revamw?wer 18 hours.
The ni xt ure wdadyedhsgitle goraprgne eapoerangedoammd. 9%k resi due partiti oned between
et hyl acet at e LC¥BitystamB): wadr er2. 2d6nMH’ =BE&3A ueous phase was re-extracted
with ethyl acetate (75nl) and the conbi ned organi c phases were washed with

saturated bri ﬂk_@grw@ﬂibfé@?pﬁﬁbv@dbbwi;\ﬂ185€n-l%ﬁ%lﬂgéigl;{téléﬂdm?@#@érﬁﬂﬂy@yﬁpor at ed.
The residue nfg-Sspeved 1 n dichloronmethane and purified on a 100g

am nopr opyl \(N%%Wfri dge using a 0-100% et hyl acetate in cycl ohexane
gradi ent followed by a 0-20% net hanol (%1% triethylam ne) gradient over

15m ns. The product-containing fracti OnN& WRT e conbi ned and evaporated in
vacuo to give the title conpound @\a)@hl té)—ftcnqam (0.848g).

Q

8-Bromo-2-(cyclobutyloxy)-9-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-amine (1.79g,
4.86mmol} was dissolved in anhydrous methanol {25ml) and 25% sodium methoxide
in methanol (2.274ml, 9.72mmol) was added under nitrogen. The mixture was
heated at 67°C for 24 hours and then cooled to room temperature. Ethyl acetate and
water were added and the layers separated. The aqueous layer was extracted twice
more with ethyl acetate, and the organic extracts were combined, washed with brine,
dried over anhydrous magnesium sulfate, and evaporated to give the title compound
as a cream foam (1.27g).

LCMS (System D). trer = 2.53min; MH* = 320

Intermediate 58: 2-(Cyclobutyloxy)-8-(methvioxy)-1H-purin-6-amine trifluoroacetate

NH,,
NN
D\OJ'\?:N\H
H
OH
Fg/g
8]

F

Triflucroacetic acid {3ml, 38.9mmotl) was added to a solution of 2-(cyclobutyloxy)-8-
{methyloxy)-9-(tetrahydro-2H-pyran-2-y|)-9H-purin-8-amine (1.27g, 3.98mmol) in
methana! (80ml} and the mixture stirred at 20°C under an atmosphere of nitrogen for
21 hours. The solvent was removed in vacuo, and the residual solid was friturated
with 1,1-dimethylethyl methyl ether and then collected by filtration and dried in vacuo
to give the title compound as a cream solid (1.0922g).
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LCMS (System D): tRET = 2.83min; MH = 335 Internedi ate 78:

N2- R1S) - 1- Met hvl but v11- 8- (et hvl oxv) - 3H-ourine-2,6-diamne trifl uoroacetate
Prepared simlarly to Internmediate 73 from

N2-[ (1S)-1-net hyl butyl1- 8- (et hyl oxy) - 9-

(t et rahydr o- 2HCPHr(8ystétn D) e HHpITMim o2 =@36li am ne. LCMS (System D): tRET =
1.89mn; Mt = 251 Internediate 79: 9-(4-Chlorobutyl)-N2-111

S) - 1- met hyl butipde8iafersat BYh-0XKobOirh PYELBEAYIS b ARk tRGoxy N2 pNin(d-aRihepar ed
simlarly to I'nternmediate rom

N2-[ (1S)-1-net hyl butyl1] - 8- (et hyl oxy) - 3kiguri ne- 2, 6-diam ne trifl uoroacetate
and 1-brono-4-chl orobutane. LCMS (Syst ). tRET = 3.02m n; MW = 341/ 343

| nt er nedi at e 80: Qbi DR '
9- (3-Chl oropropyl)-2-{f(1S)-1-net hyl BUtyT | gxy1- 8- (et hyl oxy) - 9Hpuri n- 6- am n
e

ol
Prepared similarly o intermediate 44 from 2-(cyclobutyloxy)-8-(methyloxy)-1H-purin-
6-amine triflucroacetate and 1-bromo-4-chlorchutane.

LCMS (System D): tger = 2.76min; MH" = 326/328

Intermediate 60: 2-{Cyclopentyloxy}-9-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-aming

Q. Lrs
3

Cyclopentanol (256ml, 275mmol) was added to sodium tert-butoxide (4.05g,
42.2mmol) to give a thick suspension which was diluted with 1,2-dimethoxyethane
(35ml} and heated to 50°C. 2-Fluoro-9-(tetrahydro-2H-pyran-2-yl}»8H-purin-6-amine
(2.5g, 10.54mmol) was added to the resulting solution which was then sfirred under
nitrogen at 50°C for 20 hours. The mixture was cooled and water and ethyl acetate
were added. The layers separated and the agueous layer washed again with ethyl
acetate. The organic extracts were combined, washed with brine, dried over
anhydrous magnesium sulphate and concentrated under reduced pressure at 40°C.
The residue was loaded in cyclohexane (50ml) onto 330g silica cartridge and eluted
firstly with a 0-100% ethyl acetate in cyclochexane gradient over 10 column volumes
and then with a 0-30% methanol in ethyl acetate gradient. Product-containing
fractions were combined and evaporated to give the title compound as a white foam
(2.519).

LCMS (System DY tger = 2.51min; MH' = 304

Intermediate 61: 8-Bromo-2-(cyclopentyloxy)-9-(tetrahydro-2H-pyran-2-y3-9H-purin-
B-amine
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Prepared simlarly to Internediate 44 from

2-{[(1S)- 1-net hyl butyl ] oxy}- 8- (net hyl oxy)- 9H puri n-6-am ne
trifluoroacetate and 1-brono-3-chl oropropane. LCM5S (System D): tRET =
2.90m n; M+ = 328/330 Internedi ate 81:

9- (5- Chl or opent y1) - 8- (et hyl oxy) - 2- {[ (1.%%) - 1- net hyl pr opyl ] oxyl i - 9Hpuri n- 6-a
mne NH Nii O NC Prepared sipthar Ny >_nterned| ate 14 from

8- (net hyl oxy)-2-{[(1S)-1- nmethylp TR purin-6-anm ne
trifluoroacetate and 1-brono-5-chl oropen an o LCMB (System A): tRET =
1.00mn; M-1+ = 342/ 344 Internedi ate 82:

8- (Met hyl oxY)-2-{[ (1S) - 1- et hyl propyl ] oxy) - 945- ( 1-

pi peri di nyl ) pentyll-9H ouri n-6-am ne Prepared simlarly to Internediate
38 from 9- ( 5- ehdpareapriibyylhrfernaibieyss o) 2-@yddpedipxy)-9-(tetrahydro-2H-

1- met hyl pr opy bjex-08khuRsbiamide: am ne and pi peridine but with purification

on silica usipgya (st?e'i/‘DPﬂEEQaQ%nﬁnnM@#C%bﬂéﬁmt hane gradient. LCM5S (System
A): tRET = 0.61m n;

Intermediate 62: 2-(Cyclopentyloxy)-8-{methyloxy}-9-(tetrahydro-2 H-pyran-2-yI)-8H-
purin-6-amine

NH,
NN
O\OJ\/:;[N%O\
o

Prepared similarly o Intermediate §7 from 8-bromo-2-(cyclopentyloxy)-9-(tetrahydro-
2H-pyran-2-yl)-9H-purin-6-amine.
L CMS (System C): trer = 1.11min; MH" = 334

Intermediate 63: 2-(Cyclopentyloxy)-8-(methyloxy)-1H-purin-6-amine frifluoroacetate

Prepared similarly to Intermediate 58 from 2-(cyclopentyloxy)-8-(methyloxy)-9-
(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine.
LCMS (System B): trer = 1.27min; MH" = 250

Intermediate 64: 9-(4-Chlorobutyl)-2-(cyclopentyloxy)-8-(methyloxy)-9H-purin-6-
amine
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I nt er nedi ate 83:

2- (Butyl oxy) - 8- (net hyl oxy) - 913- (1- pi peri di nyl ) propyl1-9H puri n-6- am ne,

formc acid salt HCO2H Prepared simlarly to Internmediate 20 from

2- (butyl oxy) - 8- (net hyl oxy) - 1H purin-6- am ne trifl uoroacetate,

1, 3-di br onopr opane and pi peridi ne but wi':h sequential purifications by MDAP

u3|ng Met hod A foll owed by Met ho hcﬁﬁzcéystenlB) tRET = 1.16mn; M-1+
363 Exanple 1:

6 Am no- 9- 13- ( 1- azetldlnyl)propvll 2- (butvloxv) 7,9-di hvdro-8Hpurin-8- one
943- (1- Azet i di nyppropyl ] -2-(butyl oxy)-8-( thyloxy) 9H puri n-6-am ne (13ny,
0. 039mmol ) was dissol ved in nethanol (3ml)”and 4M hydrogen chloride in 1, 4-
di oxane (0.243nl, 0.972mv1l) was added and,the m xture stirred at room
tenperature for 18 hours. The solvent was renoved in vacua and the residue
was di ssol ved_in t hanol and | paded_ontao ap ani nopr | SPE cartridge
(29)" The car PRPHBESTIEDU EBedRE B HTRARGEPERO D hE (BIIUIHE H-onoved Lo

gi ve the titl eurgdhpeingbiflggoaseipieiand 15mad-ciarpiane VS (System B): t RET =
1.12mi n; M+ ECM21SyElesmP) é=2= 2.90min; MH™ = 340/342

6-Anino-2 (butyl oxv)-9-13-(1-pyrrolidinyl)Probyll-7, 9-di hydro-8H puri n-8-
one N NH Intermediate 65; 2-(Cyclohexyloxy)-9-(tetrahydro-2H-pyran-2-y|}-9H-purin-6-amine

oges

Sodium tert-butoxide (3.29g, 34.2mmol) was added portionwise to cyclohexanol
{15ml) at room temperature. The mixture became very thick and more cyclohexanol
{10ml} was added and the mixture heated to 50°C. 2-Fluoro-8-{letrahydro-2H-pyran-
2-yl}-9H-purin-6-amine (2g, 8.43mmol) was added and the mixture heated at 50°C for
1 hour and then warmed to 60°C and heated for a further 2 hours at which point
LCMS3 showed complete reaction. The mixture was cooled to room temperature and
partitioned between ethyl acetate (150ml) and water (150ml). The organic phase
was separated, washed with saturated brine, dried over anhydrous magnesium
sulphate, filtered and evapcrated on a water bath at 60°C. The residue was
dissolved in dichloromethane and purifiad on a 70g aminopropyl (NH.) cartridge
using a 0-100% ethyl acetate in cyclohexane gradient followed by a 0-20% methanol
{+1% triethylamine) gradient over 30 mins. Some product-containing fractions were
contaminated with cyclohexanol and these were re-purified on a 70g silica cartridge
using a 0-100% ethy! acetate-cyclohexane gradient over 40 mins. Product-
contzining fractions from the two purifications were combined and evaporated in
vacuo to give the title compound as a pale yellow foam (1.59g).

LCMS (System D): trer = 2.65min; MH" = 318

Intermediate 66: 8-Bromo-2-
B6-amine
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2- (But yl oxy) - 8- (net hyl oxy) - 943- (1- pyrrol i di nyl ) propyl] - 9H puri n- 6- am ne
(49ngy, 0. 141mmol) was di ssol ved in nmethanol (5ml) and 4M hydrogen chl ori de
in 1,4- dioxane (0.879m, 3.52mml) was added and the m xture stirred at
roomtenperature for 5 hours. The solvent was renoved in vacua to give a
cream solid which was dissolved in neth oI and | oaded onto an am nopropyl
SPE cartridge (2g) and eluted wt th N The sol vent was evaporated to
gi ve the titIe conpound as a whit I,iﬂck/ mﬁ LCMS (System C): tRET =

0. 70m n; = 335 Exanple 3:

6- Am no- 2- (butyI oxv) - 9-f 3- (hexahvdr o- 1H az p| -1-v1)ProN8-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly~“to Exanple 1 from

2- (but yl oxy) -9-[ 3- (hexahydr o- 1H azepi n- 1-

yl ) propyl] - 8- (rebdyduoininnid2kb.pligl N2@malrivaeaddeCMS: étibys k@ttioBpf 2-t _RET =
1.33mn; M- 1 Elo!%ﬁﬁo {r% y8ro-2H-pyran-2- yI -9H-purin-6-amine (0.254g, 0.80mmol} in

P Q?;?gag'silﬁl Of%ﬁﬁ o bEtT\éu %nmm G0 Sifo Dol S Sk InUr 1 -8~ one
ed for a furt er2 hou Water 5ml)
gﬂ i etj‘gsj %H rlt XI’¥|2 organlgphaisewg\; am ne. LCVB

944- (1-azeti d| BTREE )
(System B): t
6- Ami no- 2- ( buBYAPERIFH agd ihf rf %d %SQY?ddF HigY! rBﬁ‘FWi'ie andgugigd\P82d98H puri n- 8-
one am:nopropyl {(NH2z) cartrldge eluting with a 0-100% ethyl acetate in cyclohexane

gradient over 40 mins. The appropriate fractions were combined and evaporated in

vacuo to give the title compound as a white solid (0.252g).

LCMS (System B): tper = 2.83min; MH" = 396/398

Intermediate 67: 2-(Cvclohexylox
purin-6-amine

Prepared similarly to Intermediate 57 from 8-bromo-2-{cyclohexyloxy)-8-(tetrahydro-
2H-pyran-2-y|}»9H-purin-6-amine.
LCMS (System DY tger = 2.86min; MH' = 348

Intermediate 68: 2- urin-6-amine trifluoroacetate

Prepared similarly to Intermediate 58 from 2-{cyclohexyloxy)-8-(methyloxy)-9-
(tetrahydro-2 H-pyran-2-yl}-9H-purin-6-amine.
LCMS (System B): trer = 1.43min; MH" = 264
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Prepared simlarly to Exanple 1 from 2-(butyl oxy)-8-(nethyl oxy)-944-(1-
pyrrolidinyl)butyl kOH purin-6-amne formc acid salt.

= 1.23m n; MW= 349 Exanple 6:

6- Ami no- 2- (but vl oxv) - 944- (1- Pi peri di nvl) butvll- 7. 9-di hydro-8H puri n- 8-

Prepared si m ldrn¥dibie 6BX amrERobblity PP oocibiestiivyO B YhetBridBb ABLaXY ) - 944- (1-

p| per|d| nyl)bg;n)ﬁg] 9H purin-6-amne formc acid salt.
= 1.29m n; MH = 363 Exanple 7:

LCMS (System B):

LCMS (System B):

6- Am no- 2- (butyl 0xV) - 9- [ 4- (hexahydr o- 1Hyazepi n-1-yl) butyl | -7

9- di hydr o8H- puri n- 8- one O\ PN
|
OJ\N/

Cl

Prepared similarly to intermediate 44 from 2-(cycichaxyloxy)-8-(methyloxy)-1H-purin-

o-amine trifluoroacetate and 1-bromo-4-chlorobutane.
LCMS (System D): trer = 3.05min; MH" = 354/356

Intermediate 70: N*[(1R)-1-Methylbutyl}-9-(tetrahydro-2 H-pyran-2-yl} 9H-purine-2.6-

diamine

NS es

A crude sample of (2R)-2-pentanamine containing dichloromethane (11.12¢
containing ca 3.1g, 35.6mmol of amine) was added to a suspension of 2-fluoro-9-
{tetrahydro-2H-pyran-2-yi}-9H-purin-6-amine {5.00g, 21.08mmol) in ethylene glycol
(50ml}. The mixture was heated at 110°C for 20 hours and then cooled to room
temperature and partitioned between water (200mi) and ethyl acetate (200ml). The
organic phase was separated, washed with saturated brine, dried over anhydrous
magnesium sulphate, filtered and evaporated. The residue was dissolved in
dichloromethane and purified on a 110g aminopropyl (NH.) cartridge using a 0-100%
ethyl acetate - cyclohexane gradient over 40 mins. The appropriate fractions were
combined and evaporated in vacuo and the residue triturated with diethyl ether and
some insoluble starting material removed by filtration. Evaporation of the ether

filtrate afforded the title compound as an off-white foam (2.349).

LCMS (System D): tger = 2.63min; MH" = 305

Intermediate 71; 8-Bromo-N-[(1R)-1-methylbutyl]-9-(tetrahydro-2H-pyran-2-y-9H-

purine-2,6-diamine
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Prepared simlarly to Exanple 1 from

2- (butyl oxy) - 9-[ 4- (hexahydr o- 1H azepi n- 1-
y9buty|]-8-(nethy|oxy)-QFFpurin-6-anine. LCVMS (System13): tRET = 1.37m n;
W + 377 Exanpl e 8:

6- Am no-9- 1. 5- (1-azeti di nvl ) pent vi1- 2- (bl oxv) - 7, 9- di | wdr o- 8H- puri n- 8-
one NH2 Prepared simlarly to Exa IeN =
9-[5-(1-azetidinyl)pentyl]-2- (bu %thl oxy) - 9H puri n- 6- am ne.
LCMS (System B): tRET = 1.25m n; I\/N+:t+39 l e O:

6- Am no- 2- (but vl oxv)-9-|5-(1-pwro| I di nyl ) petydl-7,9-ditivdro-8H ourin-8-
one Prepared simlarly to Exanple 1 from
2- (butyl oxy) - 8- (net hyl oxy)-9-[5-(1- pyrrolidinyl)pentyl]-9H purin-6-am ne.
LCVS ( Syst em B)BromBREutcimmide28.08d) ;1 1.88hrolFw363idEx porfidrevist@o a stirred solution
6- A no- 2- ( butoy NOrYR)-1 InekiB/itulyi]o- (REE i XH-bRenR Y- dHpuBhadk, Byidmaregilmy)r i n- 8-
one 7.46mmol) in chloroform (30ml) at 0°C under at atmosphere of nitrogen. The

reaction mixture was atiowed to stir for 1.5 hours when chloroform (20ml) and water

(50ml} were added. After mixing the layers were separated using a hydrophobic frit,

the agueous layer was washed with an additional portion of chloroform and the

combined organic exiracts were evaporated. The residue was dissolved in

dichloromethane and purified on a 110g aminopropyi (NH:) cartridge using a 0-100%

ethyl acetate in cyclohexane gradient over 40 mins. The appropriate fractions were

combined and evaporated in vacuo to give the title compound as an off-white foam

(0.8464g).

LCMS (System D): trer = 3.05min; MH" = 383/385

Intermediate 72: N*[(1R}-1-Methylbutyl]-8-(methyloxy)-S-(tetrahvdro-2H-pyran-2-yl)-
9H-purine-2.6-diamine

NH2
NN,
|/K/[ >
/\/LH/I\N/ N

A solution of sodium methoxide in methanol (0.5M, 9mi, 4.5mmol) was added to a
solution of 8-bromo-N[(1R)}-1-methylbutyl]-9-(tetrahydro-2H-pyran-2-yl)-9H-purine-
2,6-diamine (0.844g, 2.20mmol} in methanol (12ml) and the resulting solution heated
under reflux for 23.5 hours. More sodium methoxide in methanol (0.5M, 4.5ml) was
then added and refluxing continued for a further 4 hours. More sodium methoxide in
methanol (0.5M, 4.5ml) was again added and refluxing continued for a further 16.5
hours when LLCMS indicated reaction to be complete. The reaction mixture was
cooled to room temperature, evaporated and the residue partitioned between ethyl
acetate (75ml) and water (75ml). The agueous phase was re-exiracted with ethyl
acetate (756ml) and the combined organic phases were washed with saturated brine,
dried over anhydrous magnesium sulphate, filtered and evaporated. The residue
was dissolved in dichloromethane and purified on a 100g aminopropyl (NHz)
cartridge using a 0-100% ethyl acetate in cyclohexane gradient followed by a 0-20%
methanol (+1% tristhylamine) gradient over 15mins. Product-containing fractions
were combined and evaporated in vacuo to give the title compound as a white foam
(0.614q).
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Prepared simlarly to Exanple 1 from 2-(butyl oxy)-8-(nethyl oxy)-9-[5-(1-
pi peridi nyl)pentyl]-9H purin-6-amne. LCVM5S (SystemB): t RET = 1.35m n;
MFl + = 377 Exanple 11:

6- Am no- 2- (but yl oxv) - 9-f 5- (hexahvdr o- 1H azeDi n- 1- yOpent v11-7, 9-

di hydr o- 8H puLCRs§s@nen D): N2 = Rlgaia7 MH* Mashiod A Prepared simlarly to
Exanple 2 from 2- (butyl oxy)-9-[5-(hexahydro-1H azepi n- 1-

Y1 )pent y1] - 8- i Bl @) Ol AU 1 B AL okl BB BN P BlamARET = 1. 55

MN = 391 Meth uBoadalgPared sirmlarly 1o anple 1 rom
2- (but yl oxy) - \HBLHyI Xy) - 1H- puri n- 6- an1ne trifluoroacetate,

1- br ono- 5- chl or opent ane and hexahydr o- 1Hyazepi ne.

Trifluoroacetic acid (1mi, 1.48g, 7.08mmol) was added to a stirred solution of N~
[(1R)-1-methylbutyf]-8-(methyloxy)-8-(tetrahydro-2H-pyran-2-yl}-9H-purine-2,6-
diamine (0.613g, 1.833mmol) in methanol (10ml). The resultant mixture was stirred
for 66 hours under an atmosphere of nitrogen and then evaporated to give the title
compound as an off-white solid (0.690g).

LCMS (System D): tger = 1.89min; MH' = 251

Intermediate 74; 9-{4-Chiorobutyl-N-[(1 R)}-1-methyibutyl]-8-{methyloxy)-9H-purine-
2.6-diamine

NH,

N ess

C

Prepared similarly to Intermediate 44 from N°[(1R)-1-methylbutyl}-8-(methyloxy)-3H-
purine-2,6-diamine trifluoroacetate and 1-bromo-4-chlorobutane.
LCMS (System D): trer = 3.02min; MH" = 341/343

Intermediate 75: AP-[{13)-1-Methylbutyl]-9-(tetrahydro-2 H-
diamine
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LCMS (System B): tRET = 1.54mn; M\* = 391 Exanple 12:

6- Am no- 2- (but yl oxv) - 9r 5- ( hexahvdr o- 1( 2H) - azoci nvl ) pentyl | -7, 9-
di hydr o- 8H puri n-8-one NH, Prepared simlarly to Exanple 1 from
2- (butyl oxy) - 9-[ 5- (hexahydr o- 1( 2H) -

azoci nyl ) pent WrdpsBd(stmiainy o ootyrmedibte[T0 Fiof- Bfiuari-$1 @etrah (v 2 4 Dyiah-2  R)H-

3.17mn; M-1%

6- Ami no- 2- (bUﬁ_V:l\n@W s’ce%l

burn- GLQ@mEéMT%?'l 2 Jditanamine.

t RET =

p;QrBr3g1lid gﬂ_mgle,bglexyll 7, 9-di hydr o- 8H puri n- 8-

one

Prepared si mIarIy arrpﬁr from 2- (butyl oxy) - 8- (rret hyl oxy) 9-[6-(1-

pyrrolldlnyl)h X

M+ = 377 Exa
6-Am no- 2- (bu

ediz %#S.p g-Bromo—

' €(1- pi peri di nyl ) hexv11-7, 9-di hydr o- 8H puri
NH,
/\/\ J\ ~ \>_Br
H
o}

Prepared similarly to Intermediate 71 from A-[(1S)-1-methylbutyl]-9-(tetrahydro-2H-
pyran-2-yl)-9H-purine-2,6-diamine.
LCMS (System D): trer = 3.05min; MH" = 383/385

Intermediate 77: N?-[{18)-1-Methylbutyl]-8- -9-(tetrahydro-2H-
9H-puring-2.6-diamine

A solution of sodium methoxide in methanol (0.5M, 13ml, 6.5mmol) was added to a
solution of 8-bromo-N>-[(1 5)-1-methylbutyl]-9-(tetrahydro-2H-pyran-2-yl)-9H-purine-
2,6-diamine (1.26g, 3.29mmol) in methanol {10ml) and the resulting solution heated
under reflux for 4 hours. More sodium methoxide in methanol (0.5M, 12ml, 6mmol)
was then added and refluxing continued for a further 18 hours. The mixfure was
cooled and evaporated and the residue partitioned between ethyl acetate {75ml} and
water (75ml). The aqueous phase was re-extracted with ethyl acetate (75ml) and the
combined organic phases were washed with saturated brine, dried over anhydrous
magnesium sulphate and evaporated. The residue was dissolved in
dichloromethane and purified on a 100g aminopropyl (NHz) cartridge using a 0-100%
ethyl acetate in cyclohexane gradient followed by a 0-20% methanol (+1%
triethylamine) gradient over 15mins. The product-containing fractions were
combined and evaporated in vacuo to give the litle compound as a white foam
(0.848g).

LCMS (System D} tger = 2.83min; MH* = 335

tfrifluoroacetate
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Prepared simlarly to Exanple 1 from 2-(butyl oxy)-8-(nethyl oxy)-946- ( 1-

pi peridi nyl) hexyl]-9H purin-6-amne. LCM5S (System0): tRET = 2.68mn; MN=
391 Exanpl e 15:

6- Am no- 2- (but yl oxy) - 9- 16- (hexahydr o- 1H azepi n- 1-yl ) hexvfl -7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 1 from

2- (but yl oxy) - 9-[ 6- (hexahydr o- 1H azepi n- 1H

yI)hexyI] 8- (et hyl oxy) - 9H puri n- 6- am %&@ (SystemD): tRET = 2.76m n;
ML- 1+ = 405 Exanpl e 16: o~

6- Ani no- 2- (but yl ami no) - 943- (1- plperldﬁnvf)phopvll 7, 9- di hydr o- 8Hpuri n- 8- one
A m xture of

bi - but yl - 9- (3-chl or opropyl) - 8- (nethyloxy)fgfﬁﬂprlne-2,6-d|an1ne (250ng,

0. 8nmmol e), piperidine (340ng, 4mvol e) and sodi um i odi de (360ng, 2, 4nmol e)
in THF (8nl) was heated under reflux for 48 hours. The sol vent was

evaporated ang the re e purifie n, dissolved in
met hanol (5mlgrep ? %@ﬂ rﬁxm @eqﬁgg Rﬁiqg ? SM n%?ggéﬁggﬁgp "and the
m xture stirr &gy rP ﬁWF@’“ ] ﬂf@e' ﬁ% %ours The sol vent was then
evapor at ed an8MAESYSIETP): thire= ﬂ@%m@u@Hma§5bdjusted to 7-8 by addition of

sodi um bi car bonat e solutlon The product vas extracted into ethyI acetate
and the extr agtermed 10 ) affubup ow-9pe e at i ve HPLC
to give the tEBkﬁmﬁﬂﬂpound (16ng) LCNB (SystentA) IRET 0. 55m n; M+ =
348 Exanple 17:

6- Am no- 2- (but vi am no) - 944- ( 1- piperidinv'&butvll 7, 9-di hydr o- 8H puri n8-one
Prepared simlarly to Exanple 1 from

N2- but yl - 8- (et hyl oxy) - 9-[ 4- (1- R/QSUKQJQ dtyi] 9H puri ne- 2, 6- di am ne.

cl
Prepared similarly to Intermediate 44 from N?-[(1S)-1-methylbutyl]-8-(methyloxy)-3H-

purine-2,6-diamine trifluoroacetate and 1-bromo-4-chiorobutane.
LCMS (System D): tger = 3.02min; MH" = 341/343

Infermediate 80: 9-(3-Chloropropyh)-2-{[{1 S)-1-methylbutylloxy}-8-(methyloxy} 9 H-

purin-6-amine
NH,
(-
0
/\/\OJ\N/ N

f

Cl

Prepared similarly to Intermediate 44 from 2-{[(15)-1-methylbutyl]oxy}-8-(methyloxy)-
9H-purin-g-amine trifluoroacetate and 1-bromo-3-chloropropane.
LCMS (System D): trer = 2.90min; MH® = 328/330

Intermediate 81: 9-
purin-6-amine
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LCVMB (System B): tRET = 0.96nm n; Me-1+ = 362 Exanple 18:

6- Am no- 2- (but yl am no) - 9- 14- ( hexahydr o- 1H azepi n- 1-yl ) buty11-7, 9-
di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 1 from
N2- but yl - 9] 4- (hexahydr o- 1H azepi n- 1- yOout yl]-

8- (et hyl oxy) - 9H- puri ne- 2, 6- di am ne. (System B): tRET = 1.12mn; MH =
376 Exanple 19:
6- Ani no- 2- (but vi am no) - 9- 13- (hexahyek oLl ep4n 1-yl) pentyll-7, 9-

di hydr o- 8H purin-8-one N2-Butyl- 8- (rret hyI oXxy) - 3H puri ne- 216- di am ne
trifluoroacetate (192ny, 0.547mmo1l) and potassi um carbonate (189ng,
1.368mvl ) were suspended in DVF (3ml) an heated to 60C for 1 hour. The
reaction m xture was cooled to room tenperiature andl-brono-5-chl oropent ane

(0.072mL, 0.547mmvol) was added and the redction stirred for a further 18
hours. Hexahydro- 1H azepi ne (54.2ng, 0.547mmol) and triethylamne (0.076nL,
0. 547mmol) wer tyl to 70C for 24 hours.
LCMS showed ap%pﬁ@i@ﬁgj r’ﬁn_ G E::’Bn;%?ﬁe Ex)?%%t ﬁgti{ formation of
N2- but y1- 945 [59%% gg 3; 'f B %/?peg pﬁrl ne- 2, 6- di
am ne. The so A’eﬁ'iﬁe P'H”v % he resi due partitioned between
DCM (2nl) and, wat er. g extracted again with DCM (2ml)
and the conbi FEEREY & e W’éﬁ& the residue was
di ssol ved in %4 JRPTES . ‘h's purl f| ed by MDAP (Met hod C).
Evapor ati on of the pr oduct cont ai ni ng fractl ons gave a residual TFA salt
whi ch LCMS i ndi cat ed had undergone hydrg °yS| s of the 8-nethoxy group,
presunmably on concentration in the pre of TFA. This crude material was
di ssol ved once nore in 1:1 MeOH: BNBO- d re-purified by MDAP ( Met hod
A). Product-containing fractions were evapo ated under a stream of nitrogen
to give the title conpound as a white solifl (39ng). LCVMS (System B): tRET =
1.18m n; MN = 390 Exanple 20:
6- Am no- 24[ (1S) - 1- net hvl but vf ] oxv1-9- 14- (1 pi peri di nvl) butv1l-7, 9-
di hydr o- 8H puri n- 8- one O
Prepared similarly to Intermediate 38 from 9-(5-chloropentyl}-8-(methyloxy)-2{[(13)-
1-methylpropylloxy}9H-purin-6-amine and piperidine but with purification on silica

using a 0-25% methanol in dichloromethane gradient.
LCMS (System A): trer = 0.61min; MH™ = 381

Intermediate 83: 2-(Butyloxy)-8-(methyloxy)-8-[3-(1-piperidinyDpropyil-8H-purin-6-

amine, formic acid salt
NH,
RN
Pas
/\/’\0 N/ N N

O HCO,H

Prepared similarly to Intermediate 20 from 2-(butyloxy)-8-{methyloxy)-1H-purin-6-
amine trifluoroacetate, 1,3-dibromopropane and piperidine but with sequential
purifications by MDAP using Method A followed by Method D.

LCMS (System B): tger = 1.16min; MH* = 363
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(1S)-1- net hyl butyl ] oxy) - 8- (et hyl oxy) - 1Hpuri n-6-amne trifl uoroacetate,

ono- 4- chl orobut ane and piperidine. LCM5 (SystemB): tRET = 1.38m n; MN
77 Exanple 21: 6- Am no-9-14-( hexahydro-1H azepin-1-y1)butv1l-2-{[(1S)-1-
net hyl butyl ] oxv) -7, 9-di hydr o- 8H puri n- 8- one Prepared simlarly to

Exanmple 1 fromén 1&1(@%@@3 1-hFERin AR -1.9-din{drb-28)purin-8-
1- net hyl but yl yl oxy) - 9H pur1 n- LCMS (System B): tRET =

Yi-
1.48min; M- 14&( 391 Exarrpl e 22:
6- Am no- 24[ (1S) - 1- net hyl but yl | oxv}-9- 1. 5& |per| di nyl ) pentv11-7, 9-
di hydr o- 8H puri n-8-one Prepared sigh L °Exanple 1 from
2-{[(1S)-1-Met hyl butyl ] oxy}-8-(nethyl oxy)
(1-pi peridinyl)pentyll-9H purin-6-am ne as oI | ows: A solution of hydrogen
chloride in dioxane (4M 0.71m) was addedyto a sol ution of 2-
{[(1S)-1-net hyl butyl]oxy}-8-(nethyl oxy) - -(1-pi peridinyl)pentyl]-9H purin
-6-am ne (0.046g, 0.126nmol) in nethanol (3nl). The resultant m xture was
al | oned to st &iet(Tehastidinygiptope]-2-(totyroxy)dhjrethytony) O Femdn Sreernedldwen down under
ni trogen. The Omwesmitewsddssdives bl nveithnon3m b hidid hydasydn lchiadkizdn 04t 0 a 29
am nopropyl SBiex£R(b.04 3 0. d RN s bt Qutieshd Wit fixt0Rtsh@gtodt foone! Ut ed Wi th
met hanol and e effak td 3hoRQ! el BRe R'm%%n@ﬂ&@m%%ranmﬁer@%%ﬁa@ 9' ve the

t2I t7l)ren ﬁonpo?nq’sgafgfyﬁ%g%l ?'QJ IFQGQ%RK)%Z ”O F@% Q’&é% recr yst allised

from et hyl acg?'g‘[dge 8Sae"'3tﬁmth m?%% O(I:F' gf’%iv%r e \éol Pg ashed with
i ce-col d et hyCOBRED f'%ag’ iG0)id HREM9Yr | ed in vacuo at SOC for 3 hours to give
the title conﬁGMﬁdsﬁée% Erimam!dRyds MH P91 solid (1.33g). Melting point
onset (DSC): 207.4C (see Fig. 2)
Example 2: 6-Amino-2-(butyloxy)-9-[3-(1-pyrrolidinyl)propvll-7,9-dihydro-8H-purin-8-

one
NH,
)IH
N R
0]
o*mf N>=

S
S

2-(Butyloxy)-8-(methyloxy}-9-[3-( 1-pyrrolidinyl Jpropyl]-2H-purin-6-amine (49mg,
0.141mmol) was dissolved in methanol (5ml) and 4M hydrogen chloride in 1,4-
dioxane {0.879mi, 3.52mmol) was added and the mixture stirred at room temperature
for 5 hours. The solvent was removed in vacuo o give a cream solid which was
dissolved in methanol and loaded onto an aminopropyl SPE cartridge (2g) and eluted
with methanol. The solvent was evaporated to give the title compound as a white
solid (43mg).

LCMS (System C): tger = 0.70min; MH" = 335

Prepared simlarly to Exanple 19 from
2-{1
1- br
=3

-am ne.

Example 3: 6-Amino-2-(butyloxy)-9-[3-{hexahvdro-1H-azepin-1-yl}propyl]-7,9-
dihydro-8H-purin-8-one
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XRPD: (see Fig. 1 and Table 1) Exanple 23:

6- Am ri o-9-1. 5- (hexahvdro-1H azepi n-1-vl) pentv11l-2-{1(1S)-1-

met hvl but vl | oxv}-7, 9-di hvdro-8H purin-8-one Prepared sinmlarly to Exanple
19 from2-{[ (1S)- 1-met hyl butyl ] oxy) -8-(net hyl oxy) - 1Hpuri n-6-am ne
trifluoroacetate, 1-bronp-5-chloropentan€g™apd hexahydro-1H azepi ne. LCVB
(SystemB): tREy = 1.54mn; M-I+ 405« £ 24:

6- Am no- 2-{111S)-1- nethvlproovnova\@“ﬁA‘ NPi peridinvl)butvll-7,9-

di hvdro-8H purin-8-one Prepared simlarly fo Exanpl e 29 from

9- (4-chl orobuty1) - 8- (net hyl oxy) -2-{[ (1S) - 1-

nmet hyl propyl ] oxy}-9H puri n-6-am ne and pipéridine. LCM5S (System0): tRET =
2.27mn; MH# = 363 A sanple of the inter i ate 8-nethoxy derivative

8- (net hyl oxy)-2-{[ (1S)- 1-

met hyl pr opyl | @Fé/p}are% sJirﬁira(I roFEer'ﬁﬂIeQ'fr'a%' Q-(*BHMA}J Wa%'lr%sééﬂ gr7oﬁl ErgéaEeBiﬁ s al so

isolated. L ?ﬁ
e on unn
6- Am no-2-111 ;%& Sgﬁ ﬂ?T_1 39%y§ 3%3(1 plperldlnvl)butvll 7,9-

di hvdr o- 8H pu

Example 4. 6-Amino-9-[4-(1-azetidinylYoutyl]-2-(butvloxv)-7.,9-dihydro-8H-purin-8-

one
NH,
WJTN
/\/\O/I\N/ >=0

&

Prepared similarly to Example 1 from 9-[4-(1-azetidinyl)butyl]-2-(butyloxy)-8-
{methyloxy)-9H-purin-6-amine.
LCMS (System B). tgrer = 1.16min; MH™ = 335

Example 5: 6-Amino-2-(butvloxy)-9-[4-(1-pvrrolidinylYoutyl]-7_.9-dihydro-8 H-purin-8-

one
NH,
/v\o/lN/ N>:0

a

Prepared similarly to Example 1 from 2-(butyloxy)-8-{methyloxy)-9-[4-(1-
pyrrolidinylbutyl]-8H-purin-6-amine formic acid salt.
LCMS (System B): trer = 1.23min; MH' = 349

Example 6: 6-Amino-2-(butyioxy)-9-[4-{1-piperidinyl)butyl]-7.9-dihydro-8H-purin-8-
one
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WONN >-0 Prepared simlarly to Exanple 29 from

9- (4-chl orobutyl)-8- (et hyl oxy) -2-{[(19)-1-

met hyl pentyl ] oxy) - 9H puri n- 6- am ne and pi peridine. LCVMS (SystemD): t _REr
= 2.72min; MN = 391 A sanple of the internedi ate 8-nethoxy derivative

8- (et hyl oxy) 2-{[(1S)-1-

met hyl pentyl ] oxy}-944- (1- pi peridi nyl ) but y] - OH pur| n- 6-am ne was al so
isolated. LCM5 (SystemD): t _RET = 3. 01 405 Exanpl e 26:

6- Ami no- 2- 1( 1- met hvl et hvl ) oxv1- 9,1\5/(\1 ?ﬁl nvfl pentvll-7, 9-di hvdr o8H pu
rin-8-one Prepared simlarly to Exarrpcie 29 from

9- (5-chl oropentyl)-2-[(1-net hyl et hypoxy] - 8- ¢ (et hyl oxy)-9|—|— puri n-6-am ne
and piperidine. LCMS (System0): tRET = 2.18nmin; M-I+ 363 A sanpl e of
the intermedi ate 8-nethoxy derivative 2-[(ILznet hyI et hyl)oxy] 8-

(et hyl oxy) - 945- (1- pi peri di nyl )pentyl] QH@ -6-am ne was al so isol at ed.
LCMS (System D): tRET = 2.43mn; M+ = 377

Prepared similarly to Example 1 from 2-(butyloxy)-8-(methyloxy)-9-[4-(1-
piperidinyl)butyl]-9H-purin-6-amine formic acid salt.
L.CMS (System B): tger = 1.29min; MH" = 363

Example 7: 6-Amino-2-(butyloxy)-9-[4-{hexahydro-1H-azepin-1-yl)butyl]-7.9-dihydro-

8H-purin-8-one
NH,
)Is
N T
| ls]
/\/\O/I\N/ N>=

O
Prepared similarly to Example 1 from 2-(butyloxy)-9-[4-(hexahydro-1H-azepin-1-

yhbutyl]-8-{methyloxy)-9H-purin-6-amine.
LCMS (System B): trer = 1.37min; MH* = 377

Example 8: 6-Amino-8-[5-(1-azetidinvhpentyl]-2-(butvioxy)-7.9-dihvdro-8 H-purin-8-

one
NH,
H
N RN
AL =
/\/\0 N/ N
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Exanpl e 27:
6- Am no- 2- (cycl obut vl oxv) - 9- 14- ( 1- pi peri di nvl ) butv1l-7, 9- dlhydro 8Hpuri n- 8-
one NH2 ON O Prepared simlarly to Exanple 29 from

9- (4-chl orobutyl)-2-(cycl obutyl oxy)-8- (nethyl oxy)-9H puri n-6-am ne and

pi peri di ne. LEehpaleSysiiem DExamBRET fram2- (841 mtidiMiperntyBBbufiosgygel e of the
internmedi ate 8n I&@%MHE@%#N@&M&G 2- (cycl obut yl oxy) - 8- (et hyl oxy) - 9-

[ 4- (1-pi peri di_pyk (Q%Ttéﬁll REqurZISR,mGMa,FTL@@gwas al so isolated. LCMS (System
D: tRET = 2.49mn Exrrpe28

6- Am no- 2- (cy(‘EI orﬁqngvgg\xvr)o 29% ﬁ)%

one NH2 1 H
one

dr oz 8Hpur i n- 8-
urin.

ir b/

Prepared similarly to Example 1 from 2-(butyloxy)-8-(methyloxy)-9-[5-(1-
pyrrolidinyl}pentyl]-9H-purin-6-amine.
LCMS (System B): trer = 1.28min; MH' = 363

Example 10: 6-Amino-2-(butvioxy)-9-{5-(1-piperidinyhpentyl]-7.9-dihydro-8H-purin-8-

one
NH,
H
N Ry
P
PRV W W

O
Prepared similarly to Example 1 from 2-(butyloxy)-8-{methyloxy)-9-[5-(1-

piperidinyl)pentyl]-9H-purin-6-amine.
LCMS (System B): trer = 1.35min; MH" = 377

Example 11: 6-Amino-2-(butyloxy)-8-[5-(hexahydro-1H-azepin-1-yl)pentyl]-7.9-
dihydro-8H-purin-8-one
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N-.."N ON Prepared simlarly to Exanple 29 from

9- (4-chl orobutyl)-2-(cycl opentyl oxy)-8- (nethyl oxy)-9H purin-6-am ne and

pi peridine. LCMS (System D): tRET = 2.38min; M#& = 375 A sanple of the

i ntermedi ate 8-net hoxy derivative 2-(cycl opentyl oxy) - 8- (et hyl oxy) -
944-(1-piperidinyI)butyl] 9H- puri n- 6- ani rg: was al so isolated. LCM5 (System
D: tRET = 2.64m n; M+ = 389 Exanple 2

6- Am no- 2- (cycl ohexyl oxv) - 9- 14- ( 1z pi egﬁj;&ngﬁhtvll 7, 9-di hvdr o- 8Hpur i n- 8-
one NH, ON Sodiumiodide (0.006g, 9. 04mml ) was added to a stirred

m xture of 9-(4-

chl orobutyl) - 2- (cycl ohexyl oxy) - 8- (net hyl oxy)} 91- 1- puri n-6-am ne (0. 103g,
0.303mmmol ), N, N-diisopropyl ethylam ne (0.2106mL., 0.079g, 0.609mmvl) and

pi peridine (0.120m, 0.103g, 1.215mmol) in (1.5nl). The resultant

m xture was heated at 80C for 20 hours el LCMS showed the formation of
two products, one corresponding to displacenent of the chloride by

pi peri di ne and the second correspondi ng conconmi tant hydrol ysis of the

8- nmet hoxy noiety. The reaction m xture was partitioned between

di chl or onet haiethpéil) and water (6nl) and the phases separated using a

hydr ophobi ¢ f Pidpared Binils®/ to ERImMES from B g odyl-o-theahodrga Ri2epiiase under a
stream of nitiy @UBmmgmpb@m@qunp@@mheand t he residue was dissolved in 1:1

MeCH: DMSO (2mi gr(lgsgggrpg)r gt.ed 1By pegf dkgect ed aut opreparation (Method A)
to afford the title compound as a white solid (16.6ng). LCMS (SystemD):

tRET = 2. 53nlgbm¥y% 389

Prepared similarly to Example 19 from 2-(butyioxy)-8-(methyloxy)-1H-purin-6-amine
trifluoroacetate, 1-bromo-5-chloropentane and hexahydro-1H-azepine.
LCMS (System B): trer = 1.54min; MH* = 391

Example 12: 6-Amino-2-(butyloxy}-9-{5-(hexahydro-1{2H)-azocinyl }pentyll-7.9-

dihydro-8H-purin-8-one
NH,
N
NS
| o]
/\\/\G/I\N/ N>:

O
Prepared similarly to Example 1 from 2-(butyloxy}-9-[5-(hexahydro-1(2H)-

azocinyl)pentyl]-8-{(methyloxy)-9H-purin-6-amine.
LCMS (System D). tger = 3.17min; MH* = 405

Example 13: 6-Amino-2-(butyloxy)-8-i6-{1-pyrrolidinyiYhexyl]-7,9-dihydro-8 H-purin-8-
one

86



The internedi ate

2- (cycl ohexyl oxy) - 8- (et hyl oxy) - 944- (1- pi peri di nyl)buty1] - 9H puri n6-am ne
was al so isolated as a colourless solid (55.2ng). LCMS (System D): tRET =
2.80m n; MW= 403 Exanpl e 30:

6- Am no-2-ff(1R)-1- met hvl but vl i ani nol - 944" {1; pi peridinyl)butyll-7,9-

di hydr o- 8H puri n-8-one Pr epar ed siml ag E>:Exarrpl e 29 from

9- (4-chl orobut y1) - N2- [ (1R) - | but yill] -

(et hyl oxy) - 9H- puri ne- 2, 6-di am e nd pi peri di ne. LCM5 (System D): tRET =
2.47mn; WMH = 376 A sanple of the internmediate 8-nethoxy derivative

N24( 1R) - 1- net hyl but y1] - 8-

(et hyl oxy) - 9-[ 4- (1- pi peridi nyl)butyl]-9H pdrine-2, 6-di am ne was al so
isolated. LCVM5 (SystemD): t .RET - 2.76mn) MN= 390 Exanple 31:

6- Am no- 2-{[ (1S) - 1- et hyl but yl ] am nol - 944- §1- pi peri di nvl Thut A-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarl o Exanple 29 from
9-(4-chlorobutyl)-N2-[(1S)-1-nethyl butyl]-

(et hyl oxy) - 9H puri ne- 2, 6-di ami ne and pi peridine. LCM5S (SystemD): t _RET -

2.47mn; M-1+ = 376
Prepared similarly fo Example 1 from 2-(butyloxy)-8-(methyloxy)-9-[6-(1-

pyrrolidinyhhexyl]-9H-purin-6-amine.
LCMS (System D} tger = 2.47min; MH* = 377

Example 14: 6-Amino-2-

one

Prepared similarly to Example 1 from 2-(butyloxy)-8-(methyloxy)-8-[6-(1-
piperidinyl)hexyll-9H-purin-6-amine.
LCMS (System D): trer = 2.68min; MH" = 391

Example 15:. 6-Amino-2-{butyloxy}-9-[6-{hexahydro-1H-azepin-1-ylthexyll-7,9-
dihydro-8H-purin-8-cne
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A sanmple of the internedi ate 8-nethoxy derivative

N2- 1(1S) - 1- net hyl but y1] - 8-

(et hyl oxy) - 944- ( 1- pi peri di nyl ) butyl]-9H puri ne- 2, 6-di am ne was al so
isolated. LCM5 (SystemD): t RET = 2.76mn; M-1+ = 390 Exanple 32:

6- Ami no- 2-{r (1S)-1-net hyl butyl | oxy.).-9- 1””841 pi per|d| nvl)ProM 7, 9-

di hydro-8H-purin-8-one NH2Z N Nr-N C) Pr simlarly to Exanple 29 from
9- (3-chl oropropyl)-2-{[(1S)-1- et hyl I XES:-O

8- (et hyl oxy) - 9H puri n- 6- am ne &nd™pi péridi ng. LCMS (System D): tREy =
2.52m n; M+ = 363 A sanple of the internedidte 8-nethoxy derivative
2-{[(1S) - 1-net hyl butyl ] oxy} - 8-

(et hyl oxy) - 943- ( 1- pi peri di nyl) propyl ] - 9H pdri n- 6- am ne was al so isol at ed.
LCVME (SystemD): t _RET = 2.87mn; M-1+ = 377 Exanple 33:

6- Ami no- 24[ (1S) - 1- net hyl propyl | oxv} 945- (1{pi peridinvl)Pentyll-7 9-

di hvdr o- 8H puri n- 8- one O

Preparad similarly to Example 1 from 2-(butyloxy)-9-[6-(hexahydro-1H-azepin-1-
yhhexyl]-8-(methyloxy)-9H-purin-6-amine.
LCMS (System D). trer = 2.76min; MH' = 405

Example 16: 8-Amino-2-{butylamino}-9-[3-(1-piperidinyl)propyil-7 .9-dihydro-8H-

purin-8-one
NH,
/%[ﬁ
/\/\NJ\N/ ?: °
H

O

A mixture of N-butyl-9-(3-chloropropyl)-8-(methyloxy)-9H-purine-2,6-diamine
(250mg, 0.8mmole), piperidine {(340mg, 4mmole) and sodium iodide (360maq,
2,4mmole) in THF (Bml) was heated under reflux for 48 hours. The solvent was
evaporated and the residue purified by preparative TLC then dissolved in methanol
(5ml). Hydrogen chloride in methanol (0.5ml) was added and the mixture stirred at
room temperature for 16 hours. The sclvent was then evaporated and the pH of the
residue was adjusted to 7-8 by addition of sodium bicarbonate scolution. The product
was extracted into ethyl acetate and the extract was evaporated and the residue
purified by preparative HPLC to give the title compound (16mg).

LCMS (System A): tger = 0.55min; MH™ = 348

Example 17: 68-Amino-2-(butylamino)-9-[4-(1-piperidiny)Ybutyl]-7.9-dihydro-8 H-purin-
8-one
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NH2 1o N Prepared simlarly to Exanple 1 from

8- (et hyl oxy) - 2-{[ (1S) - 1- net hyl propyl ] oxy} - 9-

[5-(1- plperldlnyl)pentyl] OH purin-6-am ne. LCMS (System D): tRET =
2.39m n; M+ 377 Exanpl e 34:

6- Am no- 2- (butyloxy) 9-12-(1- plperldlnylwbropyll-7 9-di hydr o- 8H puri n- 8-
one Prepared simlarly to Exanple 1 fr

2- (butyl oxy) - 8- (nethyloxy) 913- (l/\pkp ?TYpropyll-QF#purln-6-an1ne.
LCMS (System B): tRET = 1.23nin; Mt ﬁsﬂa | ymor phi sm X-ray powder
diffraction (XRPD) and differentlal scanning calorinetry (DSC) were
performed on

6-am no-2-{[ (1S) - 1- et hyl but yl ] oxy}-945- ( 1-pi peri di nyl ) pentyl]-7, 9-

di hydr o- 8H purin-8-one according to the foll owi ng net hods. XRPD XRPD dat a
were acquired on a PANalytical X Pert Pro gigger di ffractonmeter, equipped
with an X Cel erator detector. The acquisition conditions were: radiation:
Cu Ka, gener aPadpate@RBiian to4arple 1gemeraligrs-gratiyony)-0-A51-pheriditybinttylangl e: 2. 0
20, end angl epr4fdrifk-26.diaskRP Si ze: 0.016T 26. The time per step was

31. 750s. The sappl gy NassprepanegmyviPuRgs ng a few mlligrams of sanple on
a Si wafer (zero backgroundf plate, resulting in a thin layer of powder.

Example 18: 6-Amino-2-{butylamino}-9-[4-{hexahydro-1H-azepin-1-yl}butyl]-7,9-

dihydro-8H-purin-8-one
NH,
)In
N~ ™%
Q
/\/\N/“\N/ N>=
H

O
Prepared similarly to Example 1 from N’-butyl-9-[4-(hexahydro-1H-azepin-1-yl)butyl]-

8-(methyloxy)-9H-puring-2,6-diamine.
LCMS (System B): trer = 1.12min; MH" = 376

Example 19: 6-Amino-2-{butylamino)-9-[5-(hexahydro-1H-azepin-1-vl\pentyl]-7 8-

dihydro-8H-purin-8-one
NH,
Y
N =
| (o]
/\/\N/LN/ N>=
H

@,
N?-Butyl-8-(methyloxy)-3H-purine-2,6-diamine trifluoroacetate (192mg, 0.547mmol)
and potassium carbonate (189mg, 1.368mmol) were suspended in DMF (3ml) and
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Characteristic peak positions and cal cul ated d-spacings are sunmarised in
Table 1. These were calculated fromthe raw data using H ghscore software.
The experinmental error in the peak positions is approximately -0.1 20.
Rel ative peak intensities will vary due to preferred orientation. Table 1
Char act eri sti eeRPb 6Beaisr PoGirt Tevgadtion mbalré dastoried th@bmidmdrature
6- Ami no- 2- { f ( 48d+Bromo-5-chloropentane (0.072mi, 0.547mmol} was added and the reaction
met hyl but yI | oxylesQarl garel 19hRRE. | 16H:BMatPERbYebibe (5422061, BYAF AmBLhRuUr i n- 8-0one
Form 1 d- Sp%%'th@%n‘ﬁne%g.o%eml,'AD.547mmol) were added and the reaction mixture heated to

70°C for 24 hours. LCMS showed a major peak with MH" 404 consistent with the

formation of A*-butyl-9-[5-(hexahydro-1H-azepin-1-yl)pentyl]-8-(methyloxy)-9H-

purine-2,6-diamine. The solvent was removed in vacuo and the residue partitioned

between DCM (2ml) and water (2ml). The agqueous was extracted again with DCM

{2ml) and the combined organic extracts were concentrated and the residue was

dissolved in 1:1 MeOH:DMSO (2ml} and purified by MDAP {Method C). Evaporation

of the product containing fractions gave a residual TFA salt which LCMS indicated

had undergone hydrolysis of the 8-methoxy group, presumably on concentration in

the presence of TFA. This crude material was dissolved once more in 1:1

MeOH:DMSO (2ml} and re-purified by MDAP (Method A). Product-containing

iractions were gvaporated under a stream of nitrogen to give the title compound as a

white solid (39mg).

LCMS (System B): trer = 1.18min; MH* = 390

dihydro-8H-purin-8-ons

Prepared similarly to Example 19 from 2-{[(1S)}-1-methylbutyl]oxy}-8-(methyloxy)-1H-
purin-6-amine trifluoroacetate, 1-bromo-4-chlorobutane and piperidine.
LCMS (System B): tger = 1.38min; MH* = 377

Example 21: 6-Amino-9-[4-(hexahydro-1H-azepin-1-ylbutyl-2-{[{18)-1-
methylbutylloxy}-7 8-dihydro-8 H-purin-8-one

90



5.0 17.6 10.0 8.8 12.7 7.0 13.5 6.5 13.8
NH,
/\/%\O/leN/ >=O

O
Prepared similarly to Example 1 from 9-{4-{hexahydro-1H-azepin-1-yl)butyl]-2-{[(15)-

1-methylbutylloxy}-8-(methyloxy)-9H-purin-6-amine.
LCMS (System B): tger = 1.48min; MH" = 391

Example 22: 6-Amino-2-{{{13)-1-methylbutylloxy}-8-[5-{1-piperidinyDpentyl]-7.9-
dihydro-8 H-purin-8-one

NH,
H
= = N
/\\//E-\\O/TI\)NbJ:N>:0

O
Prepared similarly to Example 1 from 2-{[(1S)-1-Methylbutyl]oxy}-8-{methyloxy)-9-[5-
{(1-piperidinyl)pentyl}-9H-purin-6-amine as follows:

A solution of hydrogen chloride in dioxane {4M, 0.71ml) was added to a solution of 2-
{[(1S)-1-methylbutylloxy}-8-(methyloxy)-9-[5-( 1-piperidinyl)pentyl]-9H-purin-6-amine
(0.046g, 0.126mmol) in methanol (3ml). The resultant mixture was allowed to stand
overnight at room temperature and then blown down under nitrogen. The residue
was dissolved in methanol and loaded onto a 2g aminopropyl SPE cartridge {pre-
conditioned with methanol), eluted with methano! and the resultant solution blown
down under nitrogen to give the title compound as a yellow solid (40.97mg).

LCMS (System D): trer = 2.70min; MH* = 391

A similarly prepared sample (1.7g) was recrystallised from ethyl acetaie {ca 50ml}.
The crystals were collected, washed with ice-cold ethyl acetate (15ml) and dried in
vacuo at 50°C for 3 hours to give the title compound as a cream crystalline solid
(1.33g).

Melting point onset (DSC). 207.4°C (see Fig. 2)

XRPD: (see Fig. 1 and Table 1)
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6.4 16.6 5.3 18.9 4.7 20.0 4.4 22.2 4.0

Example 23: 6-Amino-9-[5-(hexahydro-1H-azepin-1-vl)pentyl]-2-f[{1S53-1-
methylbutylloxy}-7.9-dihydro-8H-purin-8-one

NH,
H
s NN
A
/\\/\O N/ N

@
Prepared similarly to Example 19 from 2-{[{1S5)-1-methylbutylJoxy)}-8-{methyloxy)-1H-

purin-6-amine trifluoroacetate, 1-bromo-5-chloropentane and hexahydro-1H-azepine.
LCMS (System B): tger = 1.54min; MH" = 405

Example 24: B6-Amino-2-{[{18)-1-methylpropvlloxy}-9-[4-(1-piperidinybutyl]-7.9-

dihydro-8H-purin-8-one
NH,
)IH
= MR
| 0
\/\O/‘\N/ N/L_

O
Prepared similarly to Example 29 from 9-(4-chlorobutyl)-8-{methyloxy)-2-{[(1S5)-1-
methylpropyl]oxy}-9H-purin-6-amine and piperidine.
LCMS (System D): tger = 2.27min; MH™ = 363
A sample of the intermediate 8-methoxy derivative 8-(methyloxy)-2-{[(1S}-1-
methylpropyl]oxy}-9-[4-(1-piperidinyl)butyl]-8H-purin-8-amine was also isolated.
LCMS (System DY tger = 2.56min; MH® = 377

Example 25: 6-Amino-2-{{1S5)-1-methylpentylloxy}9-[4-(1-piperidinylbutyl]-7,9-
dihydro-8H-purin-8-cne
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23.3 3.8 24.2 3.7 26.1 3.4 A representative XRPD diffractogram of

6- am no- 2- ([ (1S) - 1- met hyl but yl ] oxy}-945- (1-

pi peridi nyl)pentyl]-7,9-di hydro-8H purin-8-one is shown in Fig. 1. DSC The
DSC t her nrogram was obtained using a TA Instrunents calorineter. The sanple
was wei ghed into an al um nium pan, a pan I}id placed on top and lightly
crinped without sealing the pan. The expgeri t was conducted using a

heating rate of 10C A represenLQLLxgj%ag%N [ Yogt am of
6-am no-2-{[ (1S) - 1- net hyl but yl ] oXy) =9- P5- ("1-
pi peridi nyl)pentyl]-7,9-di hydro-8H purin-8-o0 Is showmn in Fig. 2.

Bi ol ogi cal Data
O

Prepared similarly to Example 29 from 9-(4-chlorobutyl)-B-(methyloxy)-2-{[(1S5}-1-
methylpentylJoxy}-9H-purin-6-amine and piperidine.

LCMS (System D): trer = 2.72min; MH™ = 391

A sample of the intermediate 8-methoxy derivative 8-(methyloxy)-2-{{{(15)-1-
methylpentylloxy}-9-{4-(1-piperidinyl)butyl]-9H-purin-6-amine was also isolated.
.CMS (System D): trer = 3.01min; MH* = 405

Example 26: 6-Amino-2-[{1-methylethyloxy]-9-[5-(1-piperidinyl)pentyl]-7,S-dihydro-
8H-purin-8-one

NH,
H
N N
/LOJ@F’

C
Prepared similarly to Example 29 from 9-(5-chloropentyl)-2-[(1-methylethyl)oxy]-8-
{methyloxy)-9H-purin-6-amine and piperidine.
LCMS (System D): tger = 2.18min; MH* = 363
A sample of the intermediate 8-methoxy derivative 2-[(1-methylethyl)oxy]-8-
(methyloxy)-9-[5-(1-piperidinyl)pentyl}-9H-purin-6-amine was also isolated.
LCMS (System D). tger = 2.43min; MH' = 377

Example 27: 8-Amino-2-(cyclobutyloxy)-9-[4-( 1-piperidinyl}butyll-7.9-dihydro-8H-
purin-8-one
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Conpounds of the invention were tested for in vitro biological activity in
accordance with the follow ng assays, or simlar assays: Assay for the

| nduction of Interferon-a using Crvopreserved Human Peripheral Bl ood
Mononucl ear Cells (PBMCsl Conpound Preparation Conpounds were di ssolved in
DMSO. Serial 2-fold dilutions with DVBO\ere prepared and 0.25111 di spensed
into 384-well clear G einer polypropyl ates. Preparation of PBMCs

Bl ood sanpl es of up to 200nm were t ai medl f heal t hy human donors. Whol e
bl ood in 25m vol unes was overl aid ofit oN15 Ficoll gradients in Leucosep
tubes, and centrifuged at 1000g for 20 mn/Cells in the band at the

pl asma/ hi st opaque interface were carefully\renoved and washed twice with
PBS (centrifuged at 400g for 5 mn to harwest). The final pellet was
resuspended in freezing medi um (90% Heat -imacti vated serum 10% DVBO) to a
cell concentration of 4x107 cells/m . The(reSuspended cells were then
cryopreserved (frozen) using a rate contr ed freezer, and stored at -140C
for up to 4 nonths. Incubation and Assay for Interferon-a Imrediately prior

to assay, Vi abfepied Simiam 16 ERANREI2H é®aenindBidEs)-neydodujmpd-rapidly in a

wat er bat h at @&@lox I-pind- éﬂ%é%&gengmg cells in trypan blue was prepared
. and count ed. A?@ re lM tedsin gromﬂh nedla [ RPM 1640
et

cont ai ning 10 V|tro n +St idin
(Slbco cat . gm0t ol %m%ﬂf%mac" o S%Rﬁ‘é‘)ef oA

r econbi nant h g Pire Qﬁﬁﬁ ’ﬁP@' %?@@ﬁwﬁ%?ﬂ?ﬁﬂﬁ@ #300- 02)] to a density of
1x106 ceIIs/nFCMﬁﬁamﬁﬂU@YWEerd wifeMsleds?® 384-wel | clear G einer

pol ypropyl ene pl ates contalnlng 0. 25p1 DMSO or test conpound in 0.25gl DVbO.
Top fi nal i: pevdylove s i b0y ydiidHE 0 obt ai n
curve fit forpiringdis acti ve conpounds) Pl ates were |ncubated for 24h at
37Cin 5% C2. A nulti-isoforminmunoassay was used to quantify IFN-a in
PBMC supernatants. Rabbit pol ycl onal antyshbody agai nst human | FN-a
(cat al ogue nunmber 31101, Stratech SC|enL%i:ﬁ) was diluted 1:10000 in assay

buffer (RPM 1640 containing 10% al ||callf un1 | nvitrogen) and 20pl was
added to each well of an MsSD (Nbs-- 3% covery) single snmall-spot
384-well GAR (goat anti-rabbit antibody coafed) plate. The plate was

i ncubated for |h at roomtenperature with W gorous shaking. Follow ng three
washes with PBS, 20pl of cell supernatant re added to each well of the
plate. The plate was then incubated for 1lhlat roomtenperature with

vi gorous shaking. A pair of nonoclonal antibddies to | FN-a (catal ogue
nunbers 21100 and 21112, Stratech Scienti fu were | abelled with sul fo-TAG
(MSD), diluted 1:1000 in assay buffer and 20pl added to each well of the

o T S
(MSD) was add tﬁy(l)oxé) pwg%—argp] drf’épeﬁ '9%e was read on an MSD Sector 6000
plate reader. LCMa(Eysita ) fest ma1SPE®aMo= M ernal plate controls of 1uM
resi qui nod ( nAreyriastthevsongdiae metsrCa@ivetive 2eleydopprlyleren-Symethyigryl- par anet er
curve fit w tB-4-@peridinAbuiyl-BipBarséamine oy dliko polated, two-fol d seri al

di l ution of tesusc®RRAUDE S R2SUMInSMH’ = 389

Example 29: 6-Amino-2-{cyclohexyloxy}-9-[4-(1-piperidinyl}butyl]-7 .S-dihydro-8H-
purin-8-one
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Exanples 1 to 34 had a nean pEC50 of >5.5. Assay for the Induction of
Interferon-a and TNF-a using Fresh Human Peri pheral Bl ood Mononucl ear Cells
(PBMCs1 Conpound preparation Conpounds were dissolved and serially diluted
in DMSO to give 100x the required concentration range using a Bi onek 2000.

| ul of test conpound was transferred intp296-well tissue culture plates
using a Bionek FX. Each conpound was ag in duplicate for each donor.
Each plate contained a dilution s)@f TLR7/ 8 agoni st resiqui nod as
standard and Col utm 11 contai ned Ipl ®f POOPM resi qui nod (gi ving a 2pM
final concentration, used to define the approxi mate maxi mal response to
resiqui nod). Preparation of PBMCs Bl ood sanples fromtwo human donors were
collected into sodium heparin (10U/ nml). 25 vol unes of whol e bl ood were
overlaid onto 15nm s Hi stopaque in Leucosep bes which were centrifuged at
800g for 20m n and the band at the plasnaﬁgisﬁopaque interface carefully
renoved. The collected cells were centrifu at 2500rpm for 10m n and the
pell et resuspended in 10mL of nmedia (RPM 1640 (Low endotoxi n) suppl enent ed
with 10% v/ v feegtmliod!b.oseR) umr{.rﬁgﬁwad e RAad Mputdd@l penicillin G
loopg/ m str el%aer%mylpz- &Qaﬂ\éxho YRGSy fzmphaa @%ﬁ@%@fﬁsbad 3@AnM, acids). A
1:20 di | ut | O”r\Pifl t an‘(}ﬁes(oﬂ HPE)% !B 16 08hhE Y R ifike @, 2201, cel | s

count ed usi ”%éap j oo, Thee wrenxyi G a%es aPhyE s [l nal
concentration 1 'Of "th was added to
wel | s cont ai niPRGOUHWheY LQ:NIEF Eﬂoé"ﬁd f'l?g?m’@fi %Wﬂfro‘i“ﬁ@u% OHﬁsz?H‘Hn%Ssays for

I nterferon-a ﬂﬁﬂ'aqq@qni%fthﬁ‘@'%'é? by FB?%H%EP&W BAgesBr EOTTRUBRORY for 24hr (37C
95% ai r, 5% Ceecomftand hydaplysishof shefampthexyafioigty el heupastioramisivre Wegss r enoved usi ng
t he Bi orrek FX paritioras etyweeh dicordrodthaneHding aahehtdabmanstheghdashe MSD ( Mesoscal e
Di scovery) el egparaeh@ifig dHydRPRERITAE Tas Salyenplvad fedbvad froethe Bigesic assay was
carried out si H%Aeqrnbé&ats@reérh%imp@%ﬁmm&vm@.taﬁameTé&@v@sa@yolms carried
out as per ki o | DRbUTSS s BRI dire . QbR BbEARAMIAS

expressed as %ﬁﬂ?ﬁ%wq%&% nﬂ'ﬁﬁga?ﬁawhne%hgm%controI (colum 11). This

per cent age wa a ation and the pECS50 for the
response dete W% ﬁg ”?lﬁé% qF@EE %uares curve fittin For the

| FN- a responsé@edéﬁEPQFPyzﬁwﬂoﬁﬁwgﬁ%§épah ﬁWé?ﬁb1ﬁﬁﬁ@@”ﬂE§W%gV@EWEd. For
the TNF r espofsinayrsraisodsalgtesas anplouriesnspislspdbAe®- was obtained (i.e. a well
defined pl at edGMSH(Syshen D SperB0wms Mibhsad¥ed) then a 4 paraneter nodel was
generally used. If the upper asynptote of the curve wasn't well defined
then the curvexhihpib B60s-ARmoPENERE]-hEthGIeRAarRHone - D rifBNibiR-7[vesponse of
100% (i . e. todfﬁgi@gqﬁgp§%ngo 2pMresiquinod) or to the response of the

hi ghest concentration tested if this was greater than the resiqui nod
response. Sone curves were bell shaped fam one or both cytokines and the
cyt oki ne data on the down slope of the b aped response (i.e
concentrations above those giving th? gi %}&esponse) were generally
excluded fromthe fit, usually tion of the concentration

i nmedi at el y above the peak response. Clurve fiftting thus concentrated on the
up sl ope of the dose response curve. Results{ Exanples 5 and 9 showed nean
pEC50s for induction of IFN-a and TNF-a of >7.5 and <5.5 respectively.
Examples 6, 7, 10 to 12, 14, and 18 showed an pEC50s for induction of

| FN-a and TN F-a ofand <6 respectively. EX es 13, 15 and 20 to 23 showed
mean pEC50s for induction of IFN-a and TNF- and 6 respectively.

Prepared similarly to Example 29 from 9-(4-chlorobutyl)-N*-[(1R)-1-methylbutyl]-8-
(methyloxy)-9H-purine-2,6-diamine and piperidine.
LCMS (System D): trer = 2.47min; MH" = 376
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Al l ergen-driven Cvtoki ne Assay using Fresh Human Peri pheral Bl ood
Mononucl ear Cells (PBMCs) from Atopic Volunteers An assay based on ,
co-cul ture of atopic hunman donor derived peripheral bl ood nononucl ear cells
(PBMCs) with allergen and test conpounds was devel oped. After 5-6 days

cul ture, cell Asapeknatanameadise sasdisoxg dedvativeavieryenethybyl/pRi nes. Conpound
preparati on CoAReuedso-Ref SigdlidiaMbvpros - pullEe-dibhine wasakakbitedl | uted in

growt h nmedi um cRBVEy &4 B): L UssiPRienBeg ed with 100U nl penicillin G
100pg/n1streptonyC|n 10V L- gi utam ne) to glve 4x the required
0 Tepd 01T O :-""m PE Ti nat ed

concentratlonEran e

. . . XM

in trlpllcateégiigz

human bl ood f o "eknomm to be aIIerglc to Tinothy grass was

centrifuged at 2500rpm for 15 minutes. Thg upper |ayer of serum was
col lected and heat-inactivated at 56C for} 30, mi nut es (HI-autol ogous serunj.

| was assayed

The | ower | ayer of cells was resuspende il PBS (+Ca +My), 25n

di luted bl ood were overlaid ont ep in 50nl tubes then
centrifuged at 2500rpm for 20 minutes fat RT. \The band at the

serum Lynphoprep interface was carefully renpved. The collected cells were
washed with PBS and re-suspended at 4x1 06/ in growh nediumw th

Hl - aut ol ogous serum PBMCs were seeded at 0{4x106 cells /well in
flat-bottoned 96 well plates in the presenc f bug/nl Tinothy G ass
antigen (A k Abello) and test conpounds at<§§§ropriate concentrations in a
total volunme of 200ul. Incubation and CvtokiTie assays Plates were incubated
at 37Cin 5% for up to 6 days. The cell nediumfromeach well was

har vest ed and Psipereddinalarly- 19 G&mplée 29 froro 9dhallgrobuyl)- /Yt ISk methyiatil8henoki nes in
super nat ant s esteylde)-@¢p@the2H-digmive sad Foaidiee Dl scovery 10 spot plates for
Human THL/ Th2{ cmEa&ysiasD): h@TEha7ahpmﬂ+a3$@y data from separate studies

er E)g 5{3'\/5?] 1;][ Adskn I’é%?th@'dté%%ué&e@%%& 35 L 31 NEXABPA -RrcthgibhiD] éeglrllcg anner

p uct i 20, S

with 50/0 redgghggggg%gwé )bhﬁglipéme 5%e @%a?ﬂgggfﬁergen contro
Exanpl es 21 a Fhv PW@nMwer | so tested for in vivo blologlca
activity in the fo Ilomnng nDdeI Assay for the Induction of Interferon-a
fol | owi ng i nt Exgeried d ; (19 )Hametpyiauivlondddé{inpirerigiayl®ropykd 8t ved in 0. 2%
Tween 80 in sQLﬂh&_HﬂﬁJa&ﬂmnlstered intranasal ly (51 11 in total between
the nostrils) to female BALB/c m ce (n 6) under general anaesthesi a.

Ani mal s were eut hanased 2 hours after W, and a terninal bl ood sanpl e
was taken and serum | evel s of Interf@roq sured using an ELI SA assay.

@
Prepared similarly to Example 29 from 9-(3-chloropropyl)-2-{{(15)-1-methylbutyljoxy}-
8-(methyloxy)-8H-purin-6-amine and piperidine.
LCMS (System D). tger = 2.52min; MH" = 363
A sample of the intermediate 8-methoxy derivative 2-{[(1S}1-methylbutyl]oxy}-8-
{methyloxy)-9-[3-(1-piperidinyl)propyl]-8H-purin-6-amine was also isoclated.
LCMS (System D) trer = 2.87min; MH* = 377

Example 33: 6-Amino-2-{[(15)-1-methvipropylloxy}-9-[5-(1-piperidinyl)pentyil-7.9-
dihydro-8H-purin-8-one
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In this nodel Exanple 21 showed nean serum|levels of Interferon-a of 20326
pg/ M and Exanple 22 showed nean serum |l evels of Interferon-a of 21029

pg/mM. No Interferon-a was detected in vehicle treated controls. NH2 N P
)n) O (1) wherein; Fel is Cl_6al kylam no, C1.6al koxy, or
C37cycl oal kyl oxy; e
w)jN\Fo
\//E\'O)\ N/ N

@

Prepared similarly to Example 1 from 8-(methyloxy)-2-{[(15)-1-methylpropyl]oxy}-8-
[5-(1-piperidinyl)pentyl]-9H-purin-6-amine.
LCMS (System D): trer = 2.39min; MH® = 377

Example 34: 6-Amino-2-{butylox
ong

Prepared similarly to Example 1 from 2-(butyloxy}-8-(methyloxy)-9-[3-(1-
piperidinyl)propyl}-9H-purin-6-amine.
LCMS (System B): trer = 1.23min; MH" = 349

Polymorphism

X-ray powder diffraction (XRPD) and differential scanning calorimetry (DSC) were
performed on 6-amino-2-{[(1S)-1-methyibutyl]oxy}-8-[5-( 1-piperidinyl)pentyl]-7.9-
dihydro-8H-purin-8-one according to the following methods.

XRPD

XRPD data were acquired on a PANalytical X'Pert Pro powder diffractometer,
equipped with an X'Celerator defector. The acquisition conditions were: radiation:
Cu Ka, generator tension: 40 kV, generator current: 45 mA, start angle: 2.0° 26,
end angle: 40.0" 20, step size: 0.0167° 26. The time per step was 31.750s. The
sample was prepared by mounting a few milligrams of sample on a Si wafer (zero
background) plate, resulting in a thin layer of powder.

Characteristic peak positions and calculated d-spacings are summarised in Table 1.
These were calculated from the raw data using Highscore software. The
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mis an integer having a value of 3 to 6; n is an integer having a val ue of
Oto 4, with the proviso that, when mis 3 and nis 1, then Fe is other
than n-butyloxy; or a salt thereof. 2. A conpound according to claim1, or a
salt thereof, wherein RL is n-butyloxy. 3. A conpound according to claiml1,
or a salt theegetimenbianetin thdlpdas pdsltiohs it -appratifyilelhyuoy! 2 yReldlivépe@npound
according to @whsPBEwIPTarg @ @%reterfe@ cdent@lond salt thereof, wherein mis an

i nteger having a value of 4 to 6. 5. A conpound according to any one of
clainms 1 to 4, or a salt thereof, whe:lggl&n is an integer having a val ue of
2 to 4. 6. A conpound or a salt thereo ected fromthe |list consisting
of :

6- am no- 2- ( buty¥
6- am no- 2- ( butig
n- 8- one,

6-am no- 2-{[ (1S) - 1- met hyl but yl ] oxy} - 9%4=(11- pi peri di nyl ) buty1] - 7, 9- di hydro- 8
Hpur i n- 8- one;
6- am no- 9- [ 4- (hexahydr o- 1H azepi f~—t~y-Shet-yHH—24 {[ (1S) - 1- net hyl but yl ] oxy} -
7, 9-di hydr o- 8H puri n- 8- one; 05 'Spa;i”Q’

5.0 176

10.0 8.8

12.7 7.0

13.5 6.5

13.8 6.4

16.6 5.3

18.9 4.7

20.0 4.4

22.2 4.0

233 3.8

24.2 3.7

26.1 34

A representative XRPD diffractogram of 8-amino-2-{[(1S)- 1-methylbutyl]Joxy}-9-[5-(1-
piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one is shown in Fig. 1.
B]S]

The DSC thermogram was obtained using a TA Instruments calorimeter. The sample
was weighed into an aluminium pan, a pan lid placed on top and lightly crimped
without sealing the pan. The experiment was conducted using a heating rate of 10°C
min™.

A representative DSC thermogram of 6-amino-2-{[(18}1-methytbutyl]oxy}-9-[5-(1-
piperidinyl)pentyl]-7,9-dihydro-84-purin-8-one is shown in Fig. 2.

Biological Data

Compounds of the invention were tested for in vitro biological activity in accordance
with the following assays, or similar assays:

Assay for the Induction of Interferon-a using Cryopreserved Human Peripheral Blood
Mononuclear Cells (PBMCs) '
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6-am no-2-{[ (1S) - 1- net hyl but yl | oxy}-915- ( 1- pi peri di nyppentyl]-7, 9-di hydro-8
Hpuri n- 8- one, and,

6- am no- 9-[ 5- (hexahydr o- 1H azepi n- 1-yQpentyl ] -2-{[ (1S) - 1- et hyl but yl ] oxy} -

7, 9-di hydro-8H- purin-8-one; and salts thereof. 7. A conpound according to

any one of the preceding clainms which is in the formof a pharmaceutically

accept abl e saldgompSundAer&RpgEiesind which is
6- am no- 2-{[ (1S) - 1- net hyl butyl]oxy) 945- (1-

(F:”Opeg' gh”mpgh%%' s%er%' éj:r Qg\/%g 'é@m 20@ no%ﬁ F‘eOf 9. A
u [ 3 m
pi ggrl di nyl )pgnet[)?rf %JI S/ g Sﬁ"wﬁ e%rlgé %r PR g q}ﬁsr cally

accept abl e salt thereof. 10. A corrpound according to any one of clainms 1 to
6 which is inPraparationehPBMCs free base. 11. A compound which is
6-am no-2-{[ (1S) - 1- net hyl but yl ] oxy}-945- ( 1-
pi peri di nyl ) p&hby bamaleOof dp Ity20od Bétephitainad Boro healihg htrhan danes. Base. 12. A
conpound as defbfidsmivolityes@Re oddriafl catd Bl Ficdll Padiéts i Lplassmamist i cal |y
accept abl e salshg EeHRRE at f00Dg 16580 infh, [JRY RME bardat the SIRSRAMAEH §e defined in
any one of cl gidfBod-Berk Qarbinf o Ad%a%ﬁ%ﬁ@ﬂ?w.t#ﬁss it EY A %0 efined in
any one of cl gl E A8 gy Bif.r@pele ARG E R ASh5 Rl me(?rf'n;mg ey "

g

for use in

condi tions i nf”éaﬁtfvfat(‘?%erﬂ éﬁ)oa%e ﬁﬁ@re”trai'%“oﬂx defined in
any one of cl &sHEPergeds! S.L"Ier?H}G”G@’@prie?fsf‘fq‘?éf“?zﬁ@)&tsf?érﬁ‘traféf’o'ﬁﬂ'@rf&eéerd| seases
and ot her i nf Padeieredpy 1€ UPEMEmoRfect i ous di seases, and cancer. 16. A
conpound as defined in any one of clains 1 to 9, or a pharnaceutically

accept abl e salricubidtion sref Assbior ntegfedon-of he treatnment of allergic rhinitis.

Immediately prior to assay, vials of cryopreserved (frozen) PBMCs were thawed
rapidly in a water bath at 37°C. A 1:10 dilution of the cells in trypan blue was
prepared and counted. The PBMCs were then diluted in growth media [RPMI 1640
containing 10% fetal calf serum (invitrogen), Penicillin+Streptavidin (Gibco cat. #
25030-024, 1:50), L-Glutamine 2mM, and 1000units/ml recombinant human IFN-
gamma (Preprotech catalogue #300-02)] to a density of 1x10° cells/ml, and 50ulfwell
dispensed to 384-well clear Greiner polypropylene plates containing 0.25u DMSQ or
test compound in 0.25pl DMSO. Top final concentration of compound was typically
50uM or 5uM (to obtain curve fit for highly active compounds). Plates were
incubated for 24h at 37°C in 5% CO..

A multi-isoform immunoassay was used to quantify IFN-o. in PBMC supernatants.
Rabbit polyclonal antibody against human IFN-a (catalogue number 31101, Stratech
Scientific) was diluted 1:10000 in assay buffer (RPM! 1640 containing 10% fetal calf
serum, Invitrogen} and 20l was added to each well of an M3SD (Meso-Scale
Discovery) single small-spot 384-well GAR (goat anti-rabbit antibody coated) plate.
The plate was incubated for 1h at room temperature with vigorous shaking.
Following three washes with PBS, 20yl of cell supernatant were added to each well
of the plate. The plate was then incubated for 1h at room temperature with vigorous
shaking. A pair of monoclonal antibodies to IFN-a (catalogue numbers 21100 and
21112, Stratech Scientific) were labelled with sulfo-TAG (MSD), diluted 1:1000 in
assay buffer and 20! added to each well of the plate. The plate was further
incubated for 1h at room temperature with vigorous shaking. Following three washes
with PBS, 30ul of x2 T buffer (MSD) was added to each well and the plate was read
on an MSD Secior 6000 plate reader.
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17. A compound as defined in any one of clains 10 to 11, or a

phar maceutical ly acceptable salt thereof, for use in the treatnent of
allergic rhinitis. 18. A conpound as defined in any one of clainms 1 to 9,
or a pharmaceutically acceptable salt thereof, for use in the treatnent of
asthma. 19. A conpound as defined in any one of clains 10 to 11 for use in
the treat nent D@i‘a vae% RoMalisd@to ifiemBl sl ciifrols bEAIMRBILLIADY =h ®rgl ovdicseases and
ot her inflamgiq aFubQ&éne dohlcE by ARI DAk S QIRE tS@H iRMYThni stering to a
human subj ect A!fﬁ‘wt;bgﬁg o ERint, 1R -foH&r@Qﬁ%Foh%f:’llsjs%ou’%éu%ﬁ%]l ve amount of a

conmpound as de I'med any ‘one o armaceutical ly
accept abl e salt thereof. 21 A net hod of treatnent of aI | ergi c di seases and
other infla condi tions, which nethod conprises admnistering to a
human subject in need thereof, a therapeutically effective anmount of a
conpound as d&kimmes 11 3ahgd ameanpECh aiaPs5-10 to 11. 22. A nethod of
treatnent of allergic rhinitis, which nethod conprises admnistering to a
human subj ect Akgyng ek Iha’ﬂlﬁt’(ﬁﬂff,lnttafe'i‘dhedié\'ﬁﬂmﬁ & abihyFreéif ieehanvRergh@ant of a

conpound as dgfobglﬂgnérmcgggméng%gﬁc% ains 1 to 9, or a pharmaceutically

accept abl e salt thereof nmethod of treatnment of allergic rhinitis,
whi ch nethod conprises. adm nistering to a human subject in need thereof, a
. oM n% (=] ara[n J
t her apeuti cal unt of a conpound as deflned in any one of
nmp y

claine 10 to 11. 24. A nethod of treatnent of asthns, ch net hod

conpri ses adnCAMEPWES Heretdssalvasd and fedaly piliad in RM3Lde Q‘F?lé(?oéétfe reguired

t her apeut i cal kgncefitradien iapge usinguaRionek 20000 iy eliget casreist "“Iﬁéﬁansﬁe'@ﬁw%ne of
clainms 1 to 9g6ecl tsspharimeapiaits wiglayBiaueept dsick caaiound Wy edyedd5. A net hod
of treatnent aipliase raachwidheh Eoen hiatd coaamsd sdinticdietisd StheriurRg/st o a hunman
subj ect in ne@gbrﬁ§1ﬁé's@9|frwd as biaedanaid cohahd y1 @hlapel hver 200pnbsi@fimés compound

as defined in gw fal &Jngw&.&puéefa t&&ef.ngﬁmaeprraia%mmau%borfgermom tion
Ined in any one of claims 1 to 9,

conprising a ? g
phar maceuti ca 1 y ccer}t able salt thereof, and one or nore phar maceutl cally
acceptable diluents or carriers. 27. A phar maceuti cal conposition
conprising a gﬁ%@é\ﬁho—fgg—w@@fi ned in any one of clains 10 to 11, and one or
nore pharnmaceutically acceptable diluents or carriers. 28. A nmethod of
treating or pBeedpmpes dinswademean dprorswarg colleted it sefivmmaparor 1@Wmb. hunman
subj ect suf f eebmigrofumesobwhotUisepidrdbwerdio oolio dBak dist@paya@cio iLagoseposi t i on
conpri si ng anuasé WEEnwee camtifgRint 600§IesIthinsdansbadeompound as defined in
any one of cl @j:8Rakistofaqle irMrfate BRSLITBERMIIC &hd YoldGserliahb e ceatifigdder eof .

at 2500rpm for 10min and the peflet resuspended in 10mi of media (RPMI 1640 (Low

endotoxin) supplemented with 10% v/v foetal calf serum (FCS, low endotoxin)

100U/ml penicillin G, 100pgfml streptomycin, 10mM L-glutamine and 1x non-

essential amino acids). A 1:20 dilution of the cells was prepared using trypan blue &

the cells counted using a haemocyiometer. The PBMCs were diluted to give a final

concentration of 2x10%ml and 100ul of this cells suspension was added to wells

containing 1pi of diluted test compound.

tncubation and Assays for interferon-o. and TNF-¢

The cell preparations were incubated for 24hr (37°C, 95% air, 5% CO,) after which a
sampie of the supernatant was removed using the Biomek FX and assayed for both
IFN-a and TNF-a using the MSD (Mesoscale Discovery) electrochemiluminescence
assay platform. The IFN-a assay was carried out similarly to that described above.
The TNF-g assay was carried out as per kit instructions (Cat No K111BHB).
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29. A nmethod of treating or preventing di sease conprising the
adm nistration to a human subject suffering fromor susceptible to disease,
a vaccine conposition conprising an antigen or antigen conposition and a
conpound as defined in any one of clains 10 to 11

Cytokine released was expressed as a percentage of the ZuM resiquimod control

(column 11). This percentage was plotted against compound concentration and the
pECS0 for the response determined by non-linear least squares curve fitting. For the
{FN-ua responses generally a 4 parameter logistic model was selected. For the TNF
responses where a clear maximum response was obtained (i.e. a well defined
plateau in the response was observed) then a 4 parameter model was generally
used. If the upper asymptote of the curve wasn't well defined then the curve fitting
was generally constrained to a maximal response of 100% (i.e. to the response to
2uM resiquimod) or {o the response of the highest concentration tested if this was
greater than the resiquimod response. Some curves were bell shaped for one or
both cytokines and the cytokine data on the down slope of the bell shaped response
(i.e. concentrations above those giving the maximal response) were generally
excluded from the fit, usually with the exception of the concentration immediately
above the peak response. Curve fitting thus concentrated on the up slope of the
dose response curve,

Results

Examples 5 and 2 showed mean pECses for induction of IFN-o. and TNF-¢ of >7.5
and <5.5 respectively. Examples 6, 7, 10 to 12, 14, and 18 showed mean pECgs for
induction of IFN-o and TNF-a of 28 and <6 respectively. Examples 13, 15 and 20 o
23 showed mean pECsps for induction of IFN-o and TNF-ac of 20 and < 6
respectively.

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

An assay based on co-culture of atopic human donor derived peripheral blood
mononuclear cells (PBMCs) with allergen and test compounds was developed. After

5-6 days culture, cell supernatants were assayed for a range of cytokines.

Compound preparation

Compounds were dissolved in DMSO, then serially diluted in growth medium (RPMI
1640 medium supplemented with 100U/ml penicillin G, 100ug/ml streptomycin,
10mM L-glutamine) to give 4x the required concentration range in the presence of
0.04%DMS0. Each compound was assayed in friplicate at ali concentrations.

Preparation of PBMCs

Defibrinated human blood from volunteers known to be allergic to Timothy grass was
centrifuged at 2500rpm for 15 minutes. The upper layer of serum was collected and
heat-inactivated at 56°C for 30 minutes (HI-autologous serum). The lower layer of
cells was resuspended in 50ml PBS (+Ca +Mg), 25ml diluted blood were overlaid
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onto 20ml Lymphoprep in 50ml {ubes then gentrifuged at 2500rpm for 20 minutes at
RT. The band at the serum/Lymphoprep interface was carefully removed. The
collected cells were washed with PBS and re-suspended at 4x106/ml in growth
medium with Hl-autologous serum. PBMCs were seeded at 0.4x106 cells fwell in
flat-bottomed 96 well plates in the presence of 10ug/ml Timothy Grass antigen (Alk
Abello) and test compounds at appropriate concentrations in a total volume of 200ul.

Incubation and Cyiokine assays

Plates were incubated at 37°C in 5%CO; for up to 6 days. The cell medium from
each well was harvested and stored at -20°C prior to analysis. Cytokines and
chemokines in supernatants were detected using Meso Scale Discovery 10 spot
plates for Human TH1/Th2 cytokines.

In the above assay, data from separate studies with PBMCs from three allergic
donors showed Example 22 to reduce production of the Th2 cytokines IL-5 and 1L-13
in a dose response mannar with 250% reduction observed at 0.04uM compared fo
the allergen control.

Examples 21 and 22 of the invention were also tested for in vivo biological activity in
the following model:

Assay for the Induction of Interferon-a following intranasal dosing in the mouse,

Compounds were dissolved in 0.2% Tween 80 in saline and administered
infranasally (5l in total between the nostrils) to female BALB/¢ mice (n=6) under
general anaesthesia. Animals were suthanased 2 hours after dosing and a terminal
blood sample was taken and serum levels of Interferon-a measured using an ELISA
assay.

In this model Example 21 showed mean serum levels of Interferon-c. of 20326 pg/ml

and Example 22 showed mean serum levels of Interferon-a of 21029 pg/ml. No
Interferon-o was detected in vehicle treated confrols.
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Claims

1. A compound of formula (I}:

NH,
H
N XN
P
; =
R N

N
Hn
N
(hh
wherein;

R'is Cygalkytamino, C,salkoxy, or Csrcycloalkyloxy;

m is an integer having a value of 3to 6;

n is an integer having a value of 0 to 4;
with the proviso that, when mis 3 and n is 1, then R' is other than n-butyloxy;
or a salt thereof.

(1)

2. A compound according to claim 1, or a salt thereof, wherein R' is n-butyloxy.

3. A compound according to claim 1, or a salt thereof, wherein R' is (15)-1-
methylbutyloxy.

4, A compound according to any one of claims 1 0 3, or a salt thereof, wherein

m is an integer having a value of 4 to 6.

5. A compound according to any one of claims 1 to 4, or a salt therecf, wherein
n is an integer having a value of 2 to 4.

6. A compound or a salt thereof selected from the list consisting of:
6-amino-2-(butyloxy -9-[6-(1-pyrrolidinyl)hexyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[6-(hexahydro-1H-azepin-1-yl)hexyll-7,9-dihydro-8H-
purin-8-one;

§-amino-2-{[{15)-1-methylbutylloxy}-9-[4-( 1-piperidinyl)butyl]-7,9-dihydro-8H-
purin-8-one;

6-amino-9-]4-(hexahydro-1H-azepin-1-yl)butyl]-2-{[{1 S)}-1-methylbutyl]oxy}-
7.9-dihydro-8H-purin-8-one;
6-amino-2-{[(13)-1-methylbutylloxy}-9-15-(1-piperidinyl)pentyl]-7 ,9-dihydro-8H-
purin-8-one, and;
6-amino-9-[5-(hexahydro-1H-azepin-1-yl)pentyl]-2-{[(1S8)-1-methylbutylloxy}-
7,9-dihydro-8H-purin-8-one;

and salts thereof,
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10.

11.

12.

13.

14.

156.

16.

17.

18.

18.

20.

A compound according to any one of the preceding claims which is in the
form of a pharmaceutically acceptable salt.

A compound which is 6-amino-2-{[(15)-1-methylbutyl]oxy}9-[5-(1-
piperidinyl)pentyl]-7,2-dihydro-8H-purin-8-one or a salt thereof.

A compound which is 6-amino-2-{[(15}-1-methylbutyl]oxy}9-[6-(1-
piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one or a pharmaceutically
acceptable salt thereof.

A compound according to any one of claims 1 fo 6 which is in the form of a
free base.

A compound which is 6-amino-2-{[(1S)-1-methylbutyljoxy}-9-[5-(1-
piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one as the free base.

A compound as defined in any one of claims 1 to 9, or a pharmaceutically
acceptable sali thereof, for use in therapy.

A compound as defined in any one ¢f claims 10 to 11 for use in therapy.

A compound as defined in any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof, for use in the treatment of allergic diseases and other
inflammatory conditions infectious diseases, and cancer.

A compound as defined in any one of claims 10 to 11 for use in the freatment
of allergic diseases and other inflammatory conditions infectious diseases,

and cancer.

A compound as defined in any one of claims 1 f0 8, or a pharmaceutically
acceptable salt thereof, for use in the treatment of allergic rhinitis.

A compound as defined in any one of claims 10 to 11, or a pharmaceutically
acceptable salt thereof, for use in the treatment of allergic rhinitis.

A compound as defined in any one of claims 1 to 9, or a pharmaceutically
acceptable sali thereof, for use in the treatment of asthma.

A compound as defined in any one of claims 10 to 11 for use in the treatment
of asthma.

A method of treatment of allergic diseases and other inflammatory conditions,
which method comprises administering to a human subject in need thereof, a
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21.

22,

23.

24.

25.

26.

27.

28.

29.

therapeutically effective amount of a compound as defined in any one of
claims 1 to 9, or a pharmaceutically acceptable salt thereof.

A method of treatment of allergic diseases and other inflammatory conditions,
which method comprises administering to a human subject in need thereof, a
therapeutically effective amount of a compound as defined in any one of
claims 10 to 11.

A method of treatment of allergic rhinitis, which method comprises
administering to a human subject in need thereof, a therapeutically effective
amount of a compound as defined in any one of claims 1109, ora
pharmaceutically acceptable salt thereof.

A method of treatment of allergic rhinitis, which method comprises
administering to a human subject in need thereof, a therapeutically effective
amount of a compound as defined in any one of claims 10 to 11.

A method of treatment of asthma, which method comprises administering to a
human subject in need thereof, a therapeutically effective amount of a
compound as defined in any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof.

A method of treatment of asthma, which method comprises administeringto a
human subject in need thereof, a therapeutically effective amount of a
compound as defined in any one of claims 10 to 11.

A pharmaceutical composition comprising a compound as defined in any one
of claims 1 to 9, or a pharmaceutically acceptable salt thereof, and one or
more pharmaceutically acceptable diluents or carriers.

A pharmaceutical composition comprising a compound as defined in any one
of ¢laims 10 to 11, and one or more pharmaceutically acceptable diluents or
carriers.

A method of treating or preventing disease comprising the administration to a
human subject suffering from or susceptible to disease, a vaccine
composition comprising an antigen or antigen composition and a compound
as defined in any one of claims 1to 9, or a pharmaceutically acceptable salt
thereof.

A method of treating or preventing disease comprising the administration to a
human subject suffering from or susceptible to disease, a vaccine
composition comprising an antigen or antigen composition and a compound
as defined in any one of claims 10 to 11.
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