NOVEL ADENI NE DERI VATI VES 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
particular allergic diseases and other inflammatory conditions for exanple
allergic rhi [ thna i nfectious diseases, cancer, and as vacci ne
adjuvgnts. @Bﬁ%; ﬁﬁg%%%rgmﬁgﬁ?tantly t hr eat ened by t he i nvasi on of

m croor gani sms and have evol ved nmechani sms of i mMmmune defence to elimnate

i nfective pathogens., In mapmals, this i mmune system conprises two branches;
innate | nn%ﬁﬁ%@@m i mmunity. The first Iine of host defence is
the innate i mune system which is nediated by nmacrophages and dendritic
cel I s. Acqlhe eeserhinvention rilatestiovesnpohedse bioggsat i hedfprgpatdiogens at the late

stages of icohpsHitiond caginiay St RAhdiessclin thedRARREM boAndis dlminOg' cal
l”ggg[}gcyf‘ggﬂﬂtl&ﬁg dlig@éméste)éséssanla cig%lrl)ﬁgﬁgﬁgfo &J’nﬂqgl%ﬁgnpeéamﬁg er ﬁ;egg:ém re of
rearrangen@netm'g#hdaégl r'?ﬁaafnfecp%ﬁud;ﬁeea?% ﬁ%ﬁg a{;\%gs B?CICBF’ﬁngYa)F‘tSI hought to be
non-specific, but is now known to be able to discrimnate between self and
a variety Uﬁ“%@tﬁﬁg@r?@”?’tq'ﬁ@ thragianes hyrthe ineasiysefencroegatsmsas mver obes via a
limted nupbevedafiecyenishs nieencod defeRat tb etiminRedargttive baRodd@eept or s ( PRRs)

whi ch have raimmad) efis imundRostem Rbm Bk a6 Blahdles Cifinatd Phrharlity K6d r ecept or s
(TLRs) ar ea@qtﬁr@tﬂﬂnﬁﬁf{urﬁt‘} ﬁ“ﬁé‘frr@ﬁ“&%f ﬁbsﬁ@&fg%'lé {h%nan?ecﬁ-R{ QLS qe Cv@til %ed in man.
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nobi | i se d@f%ﬁ%@“ﬁé{fﬂﬁ?ﬁ% tg???é‘?j QQest%é‘f%’l“PWWaQ'?Wab'PSm@vadl ng pat hogens.
The early PeigaRtONChiREIcasAITHeRaY t Abaiyed Bem ity BLIFGhlY $pecific,tdue tspr ead of

i nf ect i on, thehviablgepdrwirg by pidcatesaitio aytigeyspédiftascaphs hhemmki nes t hat t hey

i nduce | eadnde@gcrnecgené icaephgeafsit.act i vati on of antigen presenting cells, B
cells, and T cells. The TLRs can nodul ate the nature of the adaptive

i mmune-res v t nV|ad rlic
675- 680) . P ?laPS % 'S?rﬂgmf‘t% é"é‘ﬂ afvrafiﬁty&f '?ET“@?@@H% THeR agoni st s
depends on'“f‘ﬁt@ rp@Ere $ypisa f&&?saiwawcmtﬁéww 7 initedeimber of gemifive- subgr oup of
TLRs ( TLRsemodgd PgtermRdc@pition Beedritwe (PRRE) whieh dados omabercbimpartiment of cel |'s
whi ch haveclzegoaitigpeci al i sed to detect non-self nucleic acids. TLR7 pl ays
a key role in anti-viral defence via the recognition of ssRNA (Diebold S. S.
et al, Sci %]piﬁ( r M, at aI PNAS, 2004:
s T Sy S a1
expr essed re m nar PI 18 CRPPE RN \BAY KR 'S Whetgl |'s (pDO)
and to a | E‘éé &Y E‘HP'C{S SrfSpbRyREEs for F‘B%t%?fd’@??t@f‘é”‘lb@ agivatien.uni que

popul at i onmekilise defgsiee MecridmMaaimeealdhe tlirainatiohlofin¢aliR: GitidYeof. Per i pher al

Bl ood Monogarylimate iQetuns-réPBMES)tigoatdddly TARE litnh@hedddprdBaIrgy irfa&aén, while

i nt er f er onthppadiutdrmgates dyekHes iRt dHaghokihehnbeys) Bdf Iééﬁtt@rrécﬁfl%nﬁl pha (1 FNa)
and i nt erfQ{d)éb‘tlpﬁ&)ﬁo{érﬁb‘ér?’%re'séhh?&é&@né@eIFsOar}éf’IF Bis! PhEFLARLLY (L1u ¥-J, Annu.
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rai sed | evef§® w 'ﬁ‘f el tioh and, pyiokinegelepseaéyda Snetiphdiet. damprol., BPGfrot es a
hyper sensi #i8/Pt70k hg Iraditegd s resronge s¢andranditiérentSiuRptgonistssiependsf or  exanpl e,
in all ergi®o hhicall ypsactivatetheal t hy i ndi vi dual s the i mmune-response to
allergens is nore balanced with a m xed Th2/ Thl and regulatory T cell
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responses 1 N a
| munot P S'/a Rbio Plaﬁ“ viggl dgfencengid thg reqpyiion’ Lung Cel | Mol .
Physi oL, 2??6%“* (é’m#ofd@@?ef@)@@em%% 803, 16R9-"53Mveet] Lund,J. BOGGY, 119,
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response in manmal s are mechani sns Wh rin out € i nduction of
interferons and other cytokines which act upon cells to induce a nunber of
effects. These effects can include the activation of anti-infective gene
expression, the activation of antigent presentation in cells to drive strong
antigen-specific imunity 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 Sci. 1957: 147, 258-267). In man, the type
| interferons are a fanmly of related proteins encoded by genes on



i mune system As a first-line therapy for hepatitis C virus (HCV) disease,
interferon conbinations can be highly effective at reducing viral |oad and
in sone subjects in elimnating viral replication. However, nany patients
fail to show a sustained viral response and in these patients viral load is
not controlled. Additionally, therapy with injected interferon may be
associated wth a nunber of unwanted adverse effects which are shown to
affect conpliance (Dudley T, at al, QuL, 2006: 5555@), 1362-%%'}.
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ot her cyt ok} fRFeroaQiphd (IFREPSR ieriéropbekaFNgsnratpegse thairalinfestioneat ment  or
preventi on 0 hR), Fl.SFARAS. 2064 0di Ak al infections. This type of

i munonodul’atory strategy has the potential to identify conpounds which nmay
be useful not only in infectjoys. di es but also in c rieg. Curr.
Oncol Rep. Alsigisgisegges)are agogiaie _Wé{ﬁl_ajl?'gi s YU ”é?érg %?%%%ﬁgfgergﬁf al, Am J.
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2007, 361: 53¢-a4d.649.| Ties RERT @gddds tveathe phledial toMeltdlancatedmm8o¢-.  USA, 2005,
102: 15190- %sp\é'péé @éeﬁ%ﬁ%r# in@lid@ls arldS2RDBUEB8SEmAMilicatidlechani sms whi ch | ead
to induction of type | Interferons are only partly understood. One
mechani sm which can | ead to the_induction of | ron. | cell types
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pr of essi onalhal i grigron-producing cells, able to make |arge ampunts of

i nterferons A |yespon'se to, for exanple, viral infection. These pDCs are
shown to preferential | K@@express TLR7 and TL,_SF/%D9 gnd tsti : Ifgtnil an, of these
receptors vinteresen wap firhpessrbasnes & Leparts Wy LGP PR GEE BYhIESsi on of

i nterferon infeplva. (lserdsgohiodireuni {&itg HaiereacdPras Ry Sandomi3R6, B- 4t snal |
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al pha. | nt eamanowntalbepateshmofipapis athe dRMPubIeseSP AstindPbeR!s 2007/ 034882
(Dai ni ppon ipmineepsie®har ma Co. Lt d./ AstraZeneca Aktiebol ag) discl oses
certain adeni ne conpounds useful as nedicine. It remains unclear how snall

mol ecul e pupi nezd fiken R3iffB vk RAHED) i¥&Re) infeRéBh temBiRgioand ot her
cytokines st erSE}&ﬁy gé;ig\%neﬁlﬁ%dugiﬁ{} gi%sl}éﬁ)af?fama Pefme &%f\n%%‘ﬁﬁg fiaye not been

identified.® ) assa . as been deve d aracterise
smal | nol ec[ﬂplécqt'%dé@’\‘eé’ebf“aﬁ%H%H?”Fsr{?'g%sg?‘%ﬁ SP%NBS(&'E %,rgg‘?”é‘%g”g mechani sm
whi ch i s bathese pafiestsivirallieadiipnotepnialipdrafdiitionalinthaERY IV BISC®dwi t h conpounds,
and i s di scinesfetbnendienssBrated wibes ournipricbwnveitedasveras effgcisomhich are

shown to affect compliance (Dudley T, et al, Gut., 2006: 55(9), 1362-3).

Administration of a smali molecule compound which could stimulate the innate
immune response, including the activation of type | interferons and other cytokines,
could become an important strategy for the treatment or prevention of human



Certain conpounds of the invention have been shown to be inducers of human
I nterferon and nay possess an inproved profile with respect to known

i nducers of human interferon, for exanple enhanced potency, and may show
enhanced selectivity for IFNa with respect to TNFa. For exanple, certain
conpounds of the invention indicate greater than 1000-fold selectivity for

| FNa i nductjon over TNFa induction. Conpaounds whi ch i nduce human interferon

may be usefjﬁFaEieﬁ“'tCHJ@'”EWé%[ﬂrﬁ%?ﬁ‘P”%fT%WiP%Qfémﬂ’luﬁw‘?Pé’}eéo"y plEtemRE%e t he

treat ment efteaal @w@ﬁrttlfydiog@amvmmmﬂt@rusewmcﬁmumnfﬁcmadnsemas for
exanpl e al betreggodn cimcat (Hrisg.ahdr. @stdinRep. t2004.16/Da887e3) allefgid dideaedd ous di seases
and cancer (M@ssh JT8Yadha0s. PRydSElnl 028 MAFRLHE., @9@@?@@1@87-% tsdp conpounds
of the i nvmgmetow&nema%uch qEvRgERdulae %52}6 R&Pﬁ% b é‘e care shoul d

t,
Chere 1s piidd B 20atn 8?9??é%%cwsa¥1uzﬁnt T Sl B M ot nar ol

i nf | anmat orFYo% dHdP S Bﬁ%s ft-ectious di seases, and cancer, which nethod
conprises adm nistering to a human subject in need thereof a
t her apeut i teddialedddelst imicgirasddentonefratad adjoqaeuaudvitds dithemtapieally K AdansH2 0 (1)
wher ei n; F&. bl Q [psabdey)| 2006N131:706-641 JoahkoxX; o2 Viagcide, 2008124 akd.ng t he
Structure: gs) 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. et al, Proc. Natl. Acad. Sci. USA, 2005, 102:15190-4; Wille-Reece U,

et 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 csll types is the
recognition of double-stranded viral RNA by the RNA helicases RIG-| 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 TLR-dependent signalling
events. In man, plasmacytoid dendritic celis (pDCs) are professional interferon-
producing cells, able to make large amounts of interferons in response to, for
example, viral infection. These pDCs are shown to preferentially express TLR7 and
TLRY and stimulation of these receptors with viral RNA or DNA respectively can
induce expression of interferon alpha.

Oligonucleotide 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}. TLR7 agonists include imidazoquinoline compounds such as imiguimod
and resiquimod, oxoadenine analogues and also nucleoside analogues such as
loxoribine and 7-thia-8-oxoguanosine which have long been known to induce
interferon alpha. Intemational Patent Application publication number WO
2007/034882 (Dainippon Sumitomo Pharma Co. Ltd./AstraZeneca Aktiebolag)
discloses certain adenine compounds useful as medicine.

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 ideniified. However, an assay strategy has been devesloped to
characterise small molecule inducers of human interferon IFNa (regardless of



nis an integer having a value of 1 to 6; Het is a 6-nenbered saturated
het erocycl e contai ning one nitrogen atomwherein Het is attached to the
-(CH2),- noiety at any carbon atom of the heterocycle; R3 is

hydr ogen, Cl.8alkyl, or C3.7cycl oal kylQ0. 6al kyl; or a pharmaceutically
acceptabl e salt thereof. In a further enbodinent, IR is n-butyloxy. In a
further enbodinent, RL is (1S)-1-nethyl but oxy In a further enbodi nent, R1
i s n-butyl am no. In a further enbodinment, i s - met hyl et hypoxy. In a
further enteRFhARST) which ig bgsed gy %W@F'?%‘éfrpr'gﬁﬁ’dﬂin??@rﬂonorr?e V9 1 A further
enbodi nent ,comppgnds, andris disleredihereirenbodi nent, n is 4. In a further
enbodinment, nis 5. In a further enbodi rrent, nis 6. In a further

enbodi ment g8+ béscagﬁo%,ofwe Idvenligh @ further enbodinent, Het is attached to

t he - (CH2)n- rmle y a -position of the heterocycle. In a further

enbodi nent, IS att d to
het er ocycl ézertF'W Géfmlpﬁ'r"i‘ﬁ e %3}%&95%’@3“%’"* %F’ymﬁ&i?%&h?mggsi tc;—é)n Cn;mlt ny
at the 4-pdypdergmaryt m?h@ﬁﬁéﬁseﬁ%@?@l"%d poffe Yith (rSPRE A0 EMBBIRNERE o' when Het s
att ached t dwtriae int¢rE@rR), Gor enwnple gnisncetheotnggomidimarshew enhancadt er ocycl e, then
t he ster eocaRBiY Ffof IRNG WitereSpqao®Bi TINFN Fak etdnepld ebrtaim conapoandsof(tig S) .

invention indicate greater than 1000-fold selectivity for IFNu 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 [nvention

In a first aspect, there is provided a method of treatment of allergic diseases and
other inflammatory conditions, infectious diseases, and cancer, which method
comprises administering to a human subject in need thereof a therapeutically-
effective amount of a compound of formula (1)

H
N XN
R1/H\N/ N\>:O

R

wherein;
R is Cqsalkylamino, or Cysatkoxy;
R2 is a group having the structure:

n is an integer having a value of 1 to 6;

Het is a 6-membered saturated heterocycle containing one nitrogen atom
wherein Het is attached to the -(CH.),- moiety at any carbon atom of the
heterocycle;

3




In a further enbodi nent, when Het is attached to the -(CH2)0- noiety at the
3-position of the heterocycle, then the stereochem stry at the 3-position
of the heterocycle is (R). In a further enbodi nent, when Het is attached
to the -(CH2)0- noiety at the 3-position of the heterocycle, then the

st ereochem stry at the 3-position of the heterocycle is (S). In a further
enbodi nent In a further enbodinent, R3 is a hydrogen atom In

a further errbod'!{n’éﬁi’dr » Pesd HWEPr 7Pyclqalyi@osalither enmbodi ment, R3 s
1- met hyl et B3 Dhqrma%‘ﬂuflﬁﬁ“t/ﬁ@ep ttheraof. R3 is n-butyl. In a furt her
enbodiment, R3 is 2-nmethylpropyl. In a further enbodinment, R3 is

3- net hyl butrydfurthé}eajbf)u1h{ehBIR1 hadyiegnt, R3 is cyclopentyl. In a further
enbodi ment, R3 is cyclopentylnmethyl. In a further enbodinent, R3 is

2-cycl ohexyl et hyl .. 1| E&'menyrhcﬁe@ﬁ m%e% Imaf?)xy.f R3 is l-ethylpropyl. In a

further enBbodi nent’, ex I~ urther aspect, there are
provi ded conpounds of for rrul a (I ): wherein; Rt is G _sal kyl am no, or
Cl. 6al koxy!n aurthes embgeigept. R migptyienaingt r uct ur e:

In a further embodiment, R* is {1-methylethyfjoxy.
In a further embodiment, nis 1.

In a further embodiment, n is 2.

In a further embodiment, n is 3.

In a further embodiment, nis 4,

In a further embodiment, n is 5.

in a further embodiment, nis 6.

In a further embodiment, nis 2, 3, or 4.

In a further embodiment, Het is attached to the -(CH.),~ moiety at the 2-position of the
heterocycle.

In a further embodiment, Het is attached to the -{CH;),- moiety at the 3-position of the
heterocycle.

In a further embodiment, Het is attached to the -{CH,),- moiety at the 4-position of the
heterocycle.

In a further embodiment, when Het is attached to the -(CH,),- moiety at the 3-position
of the heterocycle, then the stereochemistry at the 3-position of the heterocycle is
(R,3).

In a further embodiment, when Het is attached to the -(CH,),- moiety at the 3-position
of the heterocycle, then the stereochemistry at the 3-position of the heterocycle is

(R)-



n" is an integer having a value of 1 to 6; Het' is a 6-nmenbered saturated
het erocycl e contai ning one nitrogen atomwherein Het' is attached to the
-(CH2)n.- noiety at any carbon atom of the heterocycle; R3" is. hydrogen,

C _8al kyl, or C37cycl oal kyl Co. sal kyl; and salts thereof; with the proviso

t hat 2-butoxy-7, 8-di hydr o-942- ( pi peri di n-2-ypet hyl] - 8- oxoadenine is
excluded. In a further enbodi nent, Fe is n butyl oxy. In a further

enbodi nment , is (tma) 1- net hyl but oXxy. a further enbodinent, RI' is

n- but yl am Mafurhheraem rRRSY.. Ve it ﬁéﬂﬁcheﬂltom -ChizheTHgVE RPN | n a
further enobthemertqoyels, then the sﬂemoahémlsirm@ﬂhee&ﬁ@ﬁiﬂqu)ﬁthe hatergeycleis | n a furt her
embodi ment y4gy' is 3. In a further enbodinent, n' is 4. In a further
enbodinent, n' is 5. In a further enmbodinent, n" is 6. In a further

enbodi nent, n. is a further embodi ment, Het' is attached to
the - (CH2) r[‘nafurdger?mbod{m? f Fék ‘gtﬂ II tion of the heter ocycl e. In a further
enbodi nent, Het' is attachec% to the -(CH2),-,- noiety at the 3-position of
the het er odya fusthen embpdingnt.fiErs a hyssaaneiem. Het' is attached to the -(CH2) n, -
noiety at the 4-position of the heterocycle.

In a further embodiment, R* is n-propyl.

In a further embodiment, R* is 1-methylethyl.

in a further embodiment, R% is n-butyl.

In a further embodiment, R® is 2-methylpropyt.

In a further embodiment, R? is 3-methylbutyl.

In a further embodiment, R® is cyclopentyl.

In a further embodiment, R® is cyclopentylmethyl.
In a further embodiment, R? is 2-cyclohexylethyt.
In a further embodiment, R? is 1-ethylpropyl.

In a further embodiment, R? is cyclohexyl.

In a further aépect, there are provided compounds of formula (I'):

NH2
H
NS ”>:
| 0
L

\,
R

wherein;

R" is Cysalkylamino, or Cygalkoxy;
R? is a group having the structure:

_(CHz)". e R3'



In a further enbodi nent, when Het' is attached to the -(CH2),- noiety at
the 3- position of the heterocycle, then the stereochem stry at the
3-position of the heterocycle is (R'S). In a further enbodi nent, when Het'
is attached to the -(CH2)",- noiety at the 3- position of the heterocycle,
then the stereochem stry at the 3-position of the heterocycle is (R. In a
further enbodi nent, when Het' is attached to the -(CH2),- noiety at the 3-
position of the heterocycle, then the stereochem stry at the 3-position of
t he het erocycl emiisar(igegenhaviagryeluhef 1 &nfiodi nent, Rs is ethyl. In a further
enbodi ment, Rs Hst ia alfyderobend sdtomted hateaodyde thasiniagboedhittegdn,atd® i S n- propyl .

In a further enIa@@Ielmt is dtchad t tHEfORh e titidty atlany darbbk bldRYof @fgbodi nent, Rs
is n-butyl. In g ,155 er enbodi ment, Rs is 2- metIV1yI propyl. In a further

enbodi nent, Rs Ls. I I e rrbodi ment, RS is

cycl opentyl I nha'sﬁwge Cg %&1 OFTéﬁICyCI?%Lfk I opentyl methyl. In a further
enmbodi ment @ nqrgalts dhes cl ohexyl ethyl. In a furt her enbodi ment, Rs is

1- et hyl pr OWII‘ they RﬁO\@ﬁoff t2Hakoxg Fifodl hyesorE-12-Riper idin@pdietiiéRpikoaderiaed es of
conpounds ekclddednul a (1) are provided in the following list, and forma
further aspect of the invention:

6- am no- 2- ki ke nltodmhl et b Bligieky. di ny1 ) met hyl ] - 7, 9-d
i hydro-8H purl n- 8- one;

6- am no- 2 0) 1-eth i peridi nyOret hyl] - 7, 9- di hydr o- 8H puri
n- 8- one; {T%!‘b‘?r d‘@*e(&%o 'Spgrsﬁ/él‘”?ﬂ;rp PRYPY1 ) - 9 pur i n- 6- ami ne;
2- (butyl oxy) 9-[(3S) - 3- pi peridi nyl net hyl] - 91 puri n- 6- am ne;
2- (but yl oxwa@rt[lér(ﬁﬁ)boﬂmmnp&’nm -hytyleinoy 1] - 9H Pur i n- 6- am ne;

(butyl m) -942- (4-pi peridi nypet hyl] - 9H purin- 6-amni ne; _

(butyl Oxma%nhérlen%hwenflnph@ﬁrm&h né&h? gas%%.hy 1] - 9K puri n- 6- ani ne;

(butyl oxy)-942-(1-et hyl -4-pi peri d¥ ny hy11l- 9H puri n- 6- am ne;

(butyl ox >?§7) |per|d| nyl ) propyl]-9H purin-6-am ne;
- ani no- 2- {%@@3’7 ]bo 'ﬂ’fy‘%f 'Bthy1- 4- pi peri di nyl ) butyl -7, 9-di hydr o- 84 purin
- 8- one,
6- am no- 2- (maksthenembodinedt, i2s Bi peri di nypet hyl] - 7, 9-di hydr o- 8H puri n- 8- one;
6- am no- 2- (but yl oxy)-912-(1- et hyl1- 2-pi peri di nypet hyl ] -7, 9-di hydr o- 8H puri n-
8- one; In a further embodiment, n’is 3. _ _
6- am no- 2- (but yl oxy) - 943- (2- pi peri di nyl) propyl] -7, 9-di hydr o- 8H puri n- 8- one;
i(i;]agl gﬁ-ez- ( buguytl]é)xe\é}b-ogi}r[e%t- (1,]_- ﬁt hy1- 2- pi peri di nyl) propyl]-7,9-di hydr o- 8H pur
6- am no- 2- (but yl oxy) - 943- (1- pr opy1- 2- pi peri di nyl ) propy11-7, 9-di hydro- 81-i-p
uri n- 8- one!n a further embodiment, n’ is 5.
6- am no- 2- (butyl oxy)-9-{3-[1- (1-net hyl et hyl ) - 2- pi peri di nyl ] propyl}-7, 9-di hy
dr o- 8Hpur i i BruaR&;embodiment, n’ is 6.

2-
2-
2-
2-
6

In a further embodiment, n’is 2, 3, or 4.

In a further embodiment, Het' is attached to the -(CHa).- moiety at the 2-position of
the heterocycle.

In a further embodiment, Het’ is attached to the -(CH,),~ moiety at the 3-position of
the heterocycle.

In a further embodiment, Het' is attached to the -(CHy),- moiety at the 4-position of
the heterocycle.

In a further embodiment, when Het’ is attached to the -(CH,),- moiety at the 3-
position of the heterocycle, then the stereochemistry at the 3-position of the
heterocycle is (R,S).



6- am no- 2- (but yl oxy)-9-[3-(1-butyl-2-piperidinyl)propyl]-7,9-di hydro-8H pur
i n- 8-one;
6- am no- 2- (but yl oxy) -9-{3-[ 1- (2- et hyl propyl) - 2- pi peri di nyl ] propyll-7,9-dih
ydr o- 8Hpur i n- 8- one;
6- am no- 2- (but yl oxy) - 9-{341- ( 3- net hyl but y1) - 2- pi peri di nyl ] propyl1}-7, 9-di hyd
r o- 8Hpuri n- 8- one;
6- am no- 2- (but yl oxy) -943-(1-cycl opent yl- 2- pi peri di nyl ) propyl]-7, 9-di hydro-8
H purin-8- one;
6- ani no- 2- (batuthexembdinidy, whEeo et dpaiatiyddite they GH:2.- piciaty #tdiensH i propyl }-7, 9-d
i hydro-8Hp E)élfbr&)ffﬂﬂﬁaeterocycle then the stereochemistry at the 3-position of the
6- am no- 2- M%Bé%hR? {341- (2-cycl ohexyl et hyl ) - 2-pi peridinyl]propyl)-7,9-d
i hydr o- 8Hpur
?8?2}]2-0 2 ﬁr?gg‘uﬂhg}gr%bod:mén% V\Phreg%t is at%ctﬁ)eed’to%\en{/(%f? rr]r}/ous]ty at’ the 9—' hydro-8Hpurin
6- am no- 2- (Pbsitign @ilye heterpgyrls( thentherpjareadhgmistrg aifihe émpeiiienAThfet hy1} - 7, 9- di hydr
0- 8H pur i n@eteamycle is (S).
6- am no- 2- (but yl oxy)-9-[ (1- buty1-3-piperidinyChethyll-? 9- di hydr o- 8H puri n-
8- one;

’ furth bodi f, th
6- am no- 2- 6%at$ 8&@ OITT” ? o yhylpropnyS pi peridi nyl ] methyl}-7, 9-di hydr
0-81-1- purin-8-
6- ani no- 2- (“batf%hs&wb@rﬁr& 3 AEYHPPBAIGN - 3- pi peri di nyl | net hy1) - 7, 9- di hydr
o- 8FLpur|n8 one;
6- am no- 2- Gbamymexyﬁbdm¢ém.Qyﬁhapﬂmtyl 3- plperldlnyChethyI] 7, 9-di hydr o- 8H
purin-8- one;
O-am no- 2- (puihKiodfiged Sk pordiaupet hydl -7, 9. di hydro- 8 pur i n. 5 one,
6- anino-z-? gtm1oxy) 942-(1-ethyl- g}plgerldlnypethyl] 7, 9-di hydr o- 8H puri n-
8-0
6- anlno 2- dBﬂfWﬁﬁR?Tb@WﬁeTJR ?85??'3 pi peri di nyBet hyl | -7, 9-di hydr o- 8H purin
- 8- one,
6- ani no- 2- (thatfythexgnb@irh@4.1RY is 2mesthyprepthy| ) - 3- pi peridinyl]ethyl}-7,9-dihydr
o- 8H—pur|n8 one;
6- ani no- 2- (RyiRx¥mbSftRerdt IR DK BetByRitper | di nypet hyl ] -7, 9-di hydro-81-/-puri
n- 8- one;
grgngﬂgufl(Hgﬁ%ﬁéxg%bom$em[&3& ygﬁﬁg&lpropyl) 3-piperidinyl]ethyl)-7,9-dihy
6- am no- 2- (butyl oxy) -9-1241- (1 et hyl propy1l) - 3-pi peridinyl | ethyli-7,9-di hydr
0- 8H pur i n8narigther embodiment, R* is cyclopentylmethyl.
6- am no- 2- (butyl oxy)-9-[2-(1-cycl opentyl-3-piperidinyl)ethyl]-7,9-di hydro-8
H puri n- 8- |0BQurther embodiment, R? is 2-cyclohexylethyl.
6- ani no- 2- (but yl oxy) - 9-{ 241- (cycl opent yl net hyl ) - 3- plperldlnygethyl} 7,9-di h

ydr o- 8Hpur| n a%ur%er Embodiment, R is 1-ethylpropy!.

in a further embediment, R is cyclohexyl.

Examples of compounds of formula (1) are provided in the following list, and form a
further aspect of the invention:

6-amino-2-butoxy-9-[(1-ethyl-3-piperidinyl)methyi]-7,9-dihydro-8H-purin-8-one;
8-amino-2-(butylamino }-9-[(1-ethyl-3-piperidinyl)methyl}-7 9-d|hydro—8H-pur|n -g-one;
2-(butyloxy)-8-(4-piperidinylmethyl}-9H-purin-6-amine;
2-(butyloxy)-9-(3S5)-3-piperidinylmethyl]-9H-purin-6-amine;
2-(butyloxy)-9-[(3R)-3-piperidinylmethyl]-9H-purin-6-amine;
2-(butyloxy)-9-[2-(4-piperidinyl)ethyl]-9H-purin-6-amine;
2-(butyloxy)-9-[(1-ethyl-4-piperidinyl)methyl]-9H-purin-6-amine;
2-(butyloxy)-9-[2-(1-ethyl-4-piperidinyl)ethyl]-9H-purin-6-amine;



6- am no- 2- (but yl oxy) -942-(1- cycl ohexyl- 3- pi peri di nypet hyl ] -7, 9-di hydro-8Hp
urin-8- one;

6- am no- 2- (but yl oxy) - 9-{241- (2- cycl ohexyl et hyl ) - 3- pi peri di nyget hyl )-7, 9-di h
ydr o- 8Hpuri n-8-one; 6-amno-2-{[(1

S)-l-nethylbutyl]oxy) 942 (3- pipendinyl)ethyl] 7, 9-di hydr o- 8H purin-8- one;
6- am no- 94% é ﬁ glperldlnyflethld 1S) 1- met hyl butyl Joxy}-7, 9-d
| hydr o- 8Hp r( yl%x_yé— —éB {1-ethyl-4-piperidinyl)propyi] H-purln 6 -amine;

6- ani no- 2- ffaMingy2- (Lbﬂﬁv@ﬁXMW Blatlyatvb g piregdifybbatylf-T Srdinveyd-&tHoyling8-8agi peri di nyl | et
hyl ) -7, 9- @iamytr D48 qm)-9-(P-@-pdpesigdinyt)ethyt]-7,9-dihydro-8 H-purin-8-one;

6- am no- 2- Ghuing- Dayyidk4Rs- (B RItRELipteRYhREQRY lol ditfud B>-gRYEH- @0/t pur i n- 8- one;
6- am no- 2- Ghiind 210y Ro-taghidbhding PR R 7 Vi d-BL AB¥LE o he; O- di hydr 0- 8H-pur i

n- 8- one,

6- ami no- 2- [V GRS EIC S sg ERs il R My dr o- g pur

n- 8- one: Utyloxy)-9-[3-(1-propyl-2-piperidinylypropyl]- dlhydro- -puUrin-8-one;

6- anmi no- 2- BN &iuvaxy ¥ S (1-meghyiaivBt2sipgridpyiiirer G-y JreBopy| } - 7, 9- di hyd
r o- 8Hpur i np@iedrene;

6- am no- 2- ghring-Bryilyidkd Be-(31- ukyy 2pipeRdiR@lotdblyIny Jo)dmyaryd d-prinds-ghdly dr o- 8H- pur i

N-8-0N€;  g.amino-2-(butyloxy)-9-{3-[1-(2-methylpropyl)-2- )
6- am no- 2- éﬁﬁyb%{ Uyoxy){ 351[ (2 mr?etyhpr pgr)op?/pl rldmy pro%lt} ng d]%jﬁ? %’Sw }-7,9-di hyd

6 arm no- 2- PV BRI ST -G TSR s o T PR P BFopy 1) - 7, O- i hy
dr o- 8Hpur| RUrgL

6- am no- 2-
6- ami no- 2- @J@tmlryd Zrﬁ@a)wcgy]: B {311 -ay gl apemp B-oiptri@nyg jppeyi-ad sty pr-&pdin-&, 9- di hydr o-
8H puri n- 8en@ne;

Ifih%nr gosapé%ae 301Gy § S G BRGNPl AR A7 e d-BrOPY 1} - 7, 9-d

6- am no- 2- P e nyl opyl)-7,9-d
 hydr o- ngE Qafﬁ%éﬂoxs O geae e Faphl e pr g rits! B pond
i nyl ) pr opy PYA"78-93i hydr o- 8H pur i n8- one;
6- am no- 948=amnce-thpty@y - ﬁ@prqwln%rblpwmwﬁ)meﬂﬂﬁ}-{ﬁp(dﬂﬁ)iF018Hfat1Jrhnyﬂ—¢mﬂ: yl ] oxy}-7, 9-
di hydr 08H- pumiino-Bumtyoxy)-9-{[1-(1-methylethyl)-3-piperidinyljmethyl}-7,9-dihydro-8H-purin-

8-one;

6-amino-2-(butyloxy)-9-f(1-butyl-3-piperidinylmethyl]-7,9-dihydro-8 H-purin-8-one;

6-amino-2-(butyloxy )}-9-{[1-{2-methylpropyl)-3-piperidinyllmethyl}-7,9-dihydro-8 H-

purin-8-one;

6-amino-2-(butyloxy )}-9-{[1-(3-methylbutyl}-3-piperidinylimethyl}-7,9-dihydro-8 H-purin-

8-one;

B-amino-2-(butyloxy)-9-[{1-cyclopentyl-3-piperidinyl)methyl]-7,9-dihydro-8H-purin-8-

one;

6-amino-2-(butyloxy )}-9-[2-(3-piperidinyl)ethyi]-7,9-dihydro-8 H-purin-8-one;

6-amino-2-(butyloxy)-9-[2-(1-ethyl-3-piperidinyl)ethyl]-7,9-dihydro-8 H-purin-8-one;

B-amino-2-(butyloxy)-9-[2-(1-propyl-3-piperidinyl)ethyi]-7,9-dihydro-8 H-purin-8-one;

B-amino-2-(butyloxy)-9-{2-[1-(1-methylethy!)-3-piperidinyllethyl}-7 9-dihydro-8 H-purin-

8-ong;

6-amino-2-(butyloxy)-9-[2-(1-butyl-3-piperidinyl)ethyl]-7,9-dihydro-8 H-purin-8-one;

6-amino-2-(butyloxy)-9-{2-{1-(2-methylpropyl)-3-piperidinyllethyl}-7,9-dihydro-8 H-

purin-8-one;

6-amino-2-(butyloxy)-9-{2-[1-(1-ethylpropyl)-3-piperidinyllethyl}-7,9-dihydro-8 H-purin-

8-one;

8-amino-2-(butyloxy)-9-[2-(1-cyclopentyl-3-piperidinyl)ethyl]-7,9-dihydro-8 H-purin-8-

one;

B-amino-2-(butyloxy)-9-{2-[1-(cyclopentylmethyl}-3-piperidinyljethyl-7,9-dihydro-8 H-

purin-8-one;



6- am no- 2- (but yl oxy) - 944- ( 3- pi peri di nyl ) butyl] -7, 9-di hydr o- 8H puri n- 8- one;
6- am no- 2- (butyl oxy)-9-[4-(1-ethyl -3-piperidinyl)butyl]-7,9-di hydro-8H puri
n- 8- one;

6- am no- 2- (but yl oxy) - 944- ( 1- propyl- 3- pi peri di nyl ) butyl]-7, 9-di hydr o- 8H pur
n- 8- one,

6- am no- 2- (but yl oxy) -9-{441- (1- net hyl et hyl ) - 3- pi peri di nyl ] butyl)-7, 9-di hydr
0- 8H punn8- one;

6- ani no- 2- EEAMIGE-BAYYYISARI(Z-( bexcphegt-Biviperdiay e yi-B S8 g peinddr o- 8H puri n
- 8- one, one;

6- ag1Hn0 2- (6bé4ﬁ|MJ>-Q>(M)tyl&y{) 44211 2-dyebKy REGDBIIpBidinlIREi} i gayihjdonsBs )} - 7, 9- di hyd
r o- 8Hpur i n-

6- ami no- 2- (z'bUt Xo 9@@8 =1 met%ylgz)?"tylﬁy}hé/lzbdﬂtpr]e}tdiﬁy!%ltfﬂﬁrT'éj('j H%Jrcl QHter:lr} 87 9-di hydro

- 8H puri n8- one
6- am no- 2- (Bt yI oxy)-9-[4-(1-cycl o ent pendi nylgbut ]1-7,9-di hydro- 8H

- puri n- 8- (ﬁm;pinoug-[z(‘l-ethyl~3—piperidmyl)et I]—2—?I (18)—1 methylbutyi]oxy 7,9-dihydro- SH-
6- am no- 2- (podt-glonry) - 9- { 441- (cycl opent yl net hyl ) - 3- pi peri di nyl ] buty1}-7, 9-di
hydr o- 8Hpurd. dmnifo-20R1S)-1 methylbutyl]oxy}-Q 12-[1-(1-methylethyl}-3-piperidinyllethyl}-7,9-

6- am no- 2- I % §441- (2-cycl ohexyl et hyl ) - 3- pi peri di nylibutyl}-7, 9-di
hydr o- 8Hpu&ﬂﬁh%) é?%(}ﬁ)rm

i )-9 3-{3-pi erldl ylypro y]—‘:r -dihydro-8H- urln i
gkfgluplon 8- Etni@o—Zrlibutylox t% t( PJ: lélpgrld nél)prop;’ﬂ Tpgdllhy /3purm 1o]ne7 9-di hydro
6- ami no- 94zﬁqn1m@t2ﬂpt1tylgxym9ﬂ%1(1 eriopyH3ymRardiny DRy 7 1Ssyibydrer8 Y IHEOPE] oxyl - 7, 9- d
i hydr o- 8Hpu-amin8-2abigtyloxy)-9-{3-[1-( 1-methylethyl)-3-piperidinyl]oropyl}-7,9-dihydro-8H-

6- am no- 2- (JaukBlamsy) - 945- ( 3- pi peridi nyl ) pentyl] -7, 9-di hydro- 84 puri n- 8- one;
6- am no- 2- (¢uHh kb DHyi9AF0 (A RbEY-So@IcRENSHHNLA RERYHb I+ HoufindidRydr 0- 8H pur i n

- 8-

o-am - 2 (WGP S EREPHEIRIHS PP BIBRPIET BYRER 1) 7. o-ai e
8H

Zsoam ﬁgr En(%wwpex(wtylgxx{ He3pH-Ghpathubyyihdwiegridigylipieeyhy P1dfyde-§fhy dr o- 8H puri

n- 8- one; purin-8-one;

6- am ng 2- (doathMbczwl)tyiexﬁgé[3-(wwdvpbmylwbibemrgi)pephd}mgmmrbaﬁlH}puﬂn@-di hydr o- 8H
- puring-on

6-ani no- 2- (Bt x| o)y Byl S ofrRIREHSH BlobiERh¥lobyif 7 S-cityihsci- 8H purin-

8- one;

r60ar8an(Jr ?n(%’grgﬁr@wﬁutyloxyg-%—& 12 ZHCE)}CP le)%Ee(t)th I? plper%:nel prré)p()jyll}-n 9- lilhy %L!} -7, 9-dihyd

6- am no- 2- (hwtygtamey) - 9- ([ 1- (3- et hyl but y1) - 4- pi peri di nyl ] met hyl ) -7, 9-di hydr
0- 81- 1- pur i ;38mipbe{[(1S)-1-methylbutylloxy}-9-[3-(3-piperidinyl)propyl}-7,9-dihydro-8 H-purin-
6- am no- 2- (Qigte/! oxy) - 9-[ (1-cycl opent yl-4-pi peri di nyOret hyl] -7, 9-di hydr o- 8H
purin-8- ONgying-0-[3-(1-ethyl-3-piperidinylpropyl]-2-{i(1S)-1-methylbutyljoxy}-7,9-dihydro-
8H-purin-8-one;
B-amino-2-(butyloxy)-9-[4~(3-piperidinyl)butyl]-7,9-dihydro-8 H-purin-8-one;
B-amino-2-{butyloxy}-8-[4-(1-ethyl-3-piperidinyl)butyl}-7,9-dihydro-8 H-purin-8-one;
8-amino-2-{butyloxy)-9-[4-(1-propyl-3-piperidinyl)butyl}-7,9-dihydro-8H-purin-8-one;
B-amino-2-(butyloxy)-9-{4-[1-(1-methylethyl)-3-piperidinyl]butyl}-7,9-dihydro-8H-purin-
8-one;
6-amino-2-(butyloxy)-9-[4-(1-butyl-3-piperidinyl)butyl]-7,9-dihydro-8 H-purin-8-one;
8-amino-2-{butyloxy)-9-{4-[1-(2-methylpropyl}-3-piperidinyl]butyl}-7,9-dihydro-8H-
purin-8-one;
6-amino-2-(butyloxy)-9-{4-[1-(3-methylbutyl}-3-piperidinyllbutyl}-7,9-dihydro-8 H-purin-
8-one; ‘
6-amino-2-{butyloxy)-9-[4-(1-cyclopentyl-3-piperidinyl)butyl]-7 ,9-dihydro-8 H-purin-8-
one;
8-amino-2-(butyloxy)-9-{4-[1-(cyclopentylmethyl}-3-piperidinyl]butyl}-7,9-dihydro-8H-
purin-8-one;
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6- am no- 2- (butyl oxy)-9-[ (1- cycl ohexy1-4-pi peri di nyOret hyl ] -7, 9-di hydro-8Hp
urin-8- one;

6-am no-2-{[ (1S) - 1- et hyl but yl ] oxy) - 9- ( 4- pi peri di nyl et hyl ) -7, 9-di hydr o- 8H
purin-8- one;

6- am no-9-[ (1- ethyl 4-pi peridi nyl)nmethyl]-2-{[(1S)-1-nethyl butyl]oxy)-7,9-d
i hydr o- 8Hpuydn- 8-

6- ani no- 2- Pﬂ'l@z ibuﬂfl;\ctxﬁw Bult i resighexgethy’ 1 3-piveridiHbytdt Ry tdhvdrogt per i di nyl | net
hyl }-7,9- &#Hy@eee:8H- puri n- 8- one;

6- anmi no- 2- Glautind-2H)S)942atiyibuiiony-B-[4< P pipetdirdi)pytp T, Byihleré; 88+ slirkyedr o- 8H- puri n
- 8-one; one;

6-am Qopﬁr Ié%;ﬁuyd -OX =i 3% fidinyTBLAN L& L mEmPb ARG A ik gdrb Yk - 7. 9- di hydr
g_ gnme;no 2 l‘Ea)arnl o-2-xt}lu%ylogxilf)29- :1'(3bplljp§endmyl)pemgier?’lgdcjzi?y%npo?él-t’]—plhr];n 8—onge di-hydro-8H puri n-
6- am no- 2- BRminA-Slpviay r i (ehvhgphpgigndlegatyll-2.9sinyereciHgdringt-onyd; | - 7, 9- di hydr
0- 8Hpur i n- B-aorre-2-(butyloxy)-9-{5-[1-(1-methylethyl)-3-piperidinyl]pentyl}-7 ,9-dihydro-8H-

6- am no- 2- plii-8bexy) - 9- { 241- ( 1- et hyl propyl) - 4- pi peddi nyl ] et hyl } -7, 9-di hydro

- 8H pur i N8gQR%H0-2-(butyloxy)-9-[{1-propyl- 4-p| yI me hyll-7,9-dih 8H—pur|n

gl—fg]u:]?ng é%%#d Qﬁ%}ylo?(y){g% e{mlte )- -plp}/er my rrpetr% 87(% QK{/] ro gxf?gurm 9-di hydro-
6- ani no- 2- g‘t?ﬂ? | oxy) - 942- {1 cycl openty gerl di nypet hy1] - 7, 9- di hydr o- 8H
purin- 8- @mino-2-(butytoxy)-9-[(1-butyl-4- plperldlnyl methyl] 9-dihydro-8H-purin-8- one

6- anmi no- 2- fautind-2opjy Sy X 24 14Z-optblippen-Horetitiypimeiylgeddhyyd-pet hyl } - 7, 9- di hy
dr o- 8Hpur i purér-&bes;

6- ani no- 2- GJ%H"FMJ m)w&gﬁgg (&M@ihg)mﬁtgwa zoﬁuleﬂy.n@ﬂ%@m &MJ(Jro 81 uqhhydro 8H pu

rin-8- one; og:, a m no- utyl oxy) cycl ohexyl et hyl piperid in
yliethyl)- zamlno 2- r.B(ngloxy)—é_i_‘l %yolopentyl fplperldlnyt)methyl] 7.9-dihydro-8H-purin-8-

one;

B-amino-2-(butyloxy)-9-[(1-cyclohexyl-4-piperidinyl)methyi]-7,9-dihydro-8H-purin-8-

ong;

6-amino-2-{[(1S)-1-methylbutylJoxy}-9-{(4-piperidinyimethyt)-7,9-dihydro-8H-purin-8-

one;

6-amino-9-[(1-ethyl-4-piperidinyl)ymethyi}-2-{[(1S)-1-methylbutyljoxy}-7,9-dihydro-8H-

purin-8-one;

B-amino-2-{[(15)-1-methylbutylloxy}-9-{[ 1-(1-methylethyl)-4-piperidinyllmethyl}-7 ,9-
dihydro-8H-purin-8-one;
6-amino-2-{butyloxy)-9-[2-(1-propyl-4-piperidinyl)ethyl]-7,9-dihydro-8H-purin-8-one;
6-amino-2-(butyloxy)-9-{2-[1-(1-methylethyl)-4-piperidinyl]ethyl}-7,9-dihydro-8H-purin-
8-one;

6-amino-2-(butyloxy)}-9-[2-(1-butyl-4-piperidinyl)ethyl}-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-{2-[1-(2-methylpropyl)-4-piperidinyllethyi}-7,9-dihydro-8H-

purin-8-one;
“B-amino-2-(butyloxy)-9-{2-[1-(1-ethylpropyl)-4-piperidinyllethyl}-7,9-dihydro-8 H-purin-
8-one;
6-amino-2-(butyloxy)}-9-{2-[1-(3-methylbutyl)-4-piperidinyllethyl}-7,9-dihydro-8 H-purin-
8-one;
6-amino-2-(butyloxy)-9-[2-(1-cyclopentyl-4-piperidinyl)ethyl}-7,9-dihydro-8 H-purin-8-
one;
6-amino-2-(butyloxy)-9-{2-[1-(cyclopentylmethyl)-4-piperidinyl]ethyl}-7,9-dihydro-8 H-
purin-8-one;
B-amino-2-(butyloxy)-9-[2-(1-cyclohexyl-4-piperidinyl)ethyl]-7,9-dihydro-8 H-purin-8-
one;
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6-a mn 0-2-{[(1S)-1-nethyl butyl]oxy)-942-(4-piperid inypethyl]-7,9-d

I hydr o- 8H purin-8- one;

6- am no- 942- ( 1- et hyl-4-pi peridi nypethyl]-2-{[(1S)-1-nethyl butyl]oxyl-7,9-di
hydr o- 8H purin-8-one; 6-amno-2-{[(1 S)-1-nethyl
butyl]oxy)-9-{2[1-(1-nmethyl ethyl)-4-piperldi nyllethyl}-7,9- di

hydr o- 8H puri n- 8- one;

6- am no- 2- (but yl oxy) - 943- ( 4- pi peri di nyl) 9- di_hydr o- 8H puri n- 8- one;
6-amin o- 2=gba- 91(@&599%&%2 U1(2§w@@gﬁrylathw5)6@mea¢mwy Ww%whndmr?‘@ d i hyd
ro- 8H pu r ippr88-ones;e;

6 i n0- 2- Gy 03I a-b @A AloRpidIgl @ inghdinemiypesidtivayd drpp0pya) - 7, 9-di hyd
ro-8H purip -8 one 6-anm n o-2-(butyl oxy)-943-(1-butyl-4-pipe rid i

nyl ) pr opyl _8H-

0! 2. (but v xanamfg fg- (e £ LA o R A R T T

i hydro- 8H- PRYTFERIS- one;

6- ani no- 2- EkaMige-HYYSJ-pehmbytaloxiizdi s prethyietw-deinedrinyiefypdr1) - 7, 9- di hyd

r o- 8Hpur i n-ddwadme3H-purin-8-one;

6- ani no- 2- Ghikixd-2XBtylSky 845t Speraingydroputy7Id-diftydob-prriudh-Byinkpr opy 1} - 7, 9- di hyd

r0| ?H pUH rhnﬁn&ﬁ u ﬁoﬁﬂgg{ﬁpré’mﬁr)ﬂ Mlhwﬁmﬂ o b-anetnomptinladngl  peri di

nyl ) propy @340, 150

0- 2- (butyl (gﬁ%/ 1'9%);”' g{yg ggnnﬁéﬁwrrevﬁ‘pﬁ?? .‘%ﬁb']ow”?r?%y?rg}sg’pw) 7,9-d

' hydro- 8k B-amino-2-(butyloxy)-9-[3-(1-butyl-4-piperidinyl)propyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy}-9-{3-[1-(2-methylpropyl)-4-piperidinyl]propyl}-7,9-dihydro-8 H-

purin-8-one;
6-amino-2-(butyloxy)-9-{3-[1-(1-ethylpropyl}-4-piperidinylipropyl}-7,9-dihydro-8-
purin-8-one;

6-amino-2-(butyloxy }-9-{3-[1-(3-methylbutyl}-4-piperidinyl]propyl}-7,9-dihydro-8 H-
purin-8-one;
B-amino-2-{butyloxy)-9-{3-(1-cyclopentyl-4-piperidinyl)propyl]-7,9-dihydro-8 H-purin-8-
one;
6-amino-2-(butyloxy)-9-{3-[1-(cyclopentylmethyl}-4-piperidinyllpropyl}-7,9-dihydro-8H-
purin-8-one;
6-amino-2-{butyloxy)-9-[3-(1-cyclohexyl-4-piperidiny)propyl]-7,9-dihydro-8H-purin-8-
one;
B-amino-2-(butyloxy)-9-{3-[1-(2-cyclohexylethyl)-4-piperidinyl]propyl}-7,9-dihydro-8H-
purin-8-one;
8-amino-2-{[{1S)-1-methylbutyl]oxy}+9-[3-(4-piperidinylypropyl]-7,8-dihydro-8 H-purin-
8-one;

8-amino-9-[3-(1-sthyl-4-piperidinylpropyl]-2-{[(15)-1-methyibutyl]oxy}-7,9-dihydro-
8H-purin-8-one;

B-amino-2-{[(1 8)-1-methylbutyljoxy}-9-{3-[1-(1-methylethyl)-4-piperidinyl]propyl}-7.9-
dihydro-8H-purin-8-ons;

6-amino-2-(butyloxy)-9-[4-(4-piperidinyl)butyl}-7,8-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-8-[4-( 1-propyl-4-piperidinyl)butyl}-7,9-dihydro-8H-purin-8-one;
6-amino-2-(butyloxy)-9-{4-[1-(1-methylethyl)-4-piperidinyl]buty[}-7,8-dihydro-8 H-purin-
8-one;

B-amiho-2-(buty|oxy)—9-[4-( 1-butyl-4-piperidinyl)butyl]-7,9-dihydro-8H-purin-8-one;
6-amino-2-(butyloxy}-8-{4-[1-(2-methylpropyl)-4-piperidinylJbutyl}-7,9-dihydro-8H-
purin-8-ong;

6-amino-2-(butyloxy)-9-{4-[1-{ 1-ethylpropyi)-4-piperidinyllbutyi}-7,9-dihydro-8 H-purin-
8-one;
6-amino-2-(butyloxy)-9-{4-f1-(3-methylbutyl)-4-piperidinylJoutyl}-7,9-dihydro-8H-purin-
8-one; '
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purin-8-one; 6-a mn o-2-(butyloxy)-9-[3-(1 -cycl oh exyl-4-piperid

I nyOpropyl]-7,9-di hyd ro-8H pu rin-8- one; 6-am

i no- 2- (butyl oxy) -9-{311-(2-cycl oh exyl et hyl)-4-piperidinyl]propyl1l-7,9-d
i hydro-8H purin-8-one; 6-a mn o-2-{[(1S)-1 -nethyl butyl]oxy)-9-[3-(4-pi
perid nyl)propyl]-7,9-d hydro 8H pu rin- 8-one;

6- 94 th eridi nyl) propyl met hyl but yl ] oxy) -7, 9-
a0 O i LR S promL S LA ety s

but yl ] oxy) ©®:13[ 1- (1- net hyl et hyl ) -4-pi perid inyl]propyl)-7,9- di

hydr o- 8H pﬁ{ai'n’inc82—(j:1m6/joxy)—9—{4—{‘l-(cyclopentylmethyl)-4-p]peridinyl]buty!}—?,g—dihydro-SH-

6- am no- 2- piH-g:bxy) - 944- (4- pi peri di nyl) buty1J-7, 9-di hydr o- 8H puri n- 8- one;
6-a min o- 2Ly ygswc)x-y%ﬁr.@chesp&y|34.ﬁba|dﬂ@r Wity P b Yk fin - @

|hydro-8H- rin-
02(butyl xp/_f 41- (1- net er|d|nIIbutI)7 d
%@f

| hydr o- SH- nth tglty&%)Q {4-[1- (¥ cyclohexylethylf)ﬂf plpendlnyl]butyi}-TQ ihydro- éH—

6- anmi no- 2- PWiRtSPesty) - 944- (1- but y1- 4- pi peri di nyl ) butyl ] -7, 9-di hydro- 8H purin
-8-one; 6- &ranino-{@-SHIuethybupleBA-H44-14-piRerirtyl) ltpT- D,psdﬂtbydré-aﬂ peiniad

I nyl ] butylpnref, 9-d i hydro-8H purin-8-on e; 6-amn

0- 2- (but yI eXx¥nro-fadd ety a Bl WdindolRY- Ll fo)P-REH Huthid L Pt T o612~ d

i hydr o- 8H Bikird-ofk:
8-amino-2-(butylamino}-9-[4-(4-piperidinyl)butyl]-7 ,9-dihydro-8 H-purin-8-one;
6-amino-2~(butylamino)-9-[4-(1-ethyl-4-piperidinyl)butyl}-7 ,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy}-9-[5-(4-piperidinyl)pentyl]-7,8-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[5-(1-ethyl-4-piperidinyl}pentyl}-7 ,8-dihydro-8 H-purin-8-one;
B-amino-2-(butyloxy)-9-[5-(1-propyl-4-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one;
B~amino-2-(butyloxy)}-9-{5-[1-(1-methylethyl)-4-piperidinyl]pentyt}-7 ,9-dihydro-8 H-
purin-8-one;
8-amino-2-(butyloxy)-9-[5-(1-butyl-4-piperidinyl)pentyl]-7 ,9-dihydro-8 H-purin-8-one;
6-amino-2-{butyloxy}-9-{5-[1-(2-methylpropyl)}-4-piperidinyl]pentyl}-7 ,9-dihydro-8 H-
purin-8-one;
6-amino-2-(butyloxy)-9-{5-[1-(3-methylbutyl)-4-piperidinylJpentyt}-7,9-dihydro-8 H-
purin-8-one;
6-amino-2-(butyloxy)-9-[5-(1-cyclopentyl-4-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-
one;
6-amino-2-(butyloxy)-9-{5-[1-(cyclopentylmethyl)-4-piperidinyl]pentyl}-7,9-dihydro-8H-
purin-8-one;
G-amino-2-(butyloxy)-9-{5-[1-(2-cyclohexylethyl)-4-piperidinylpentyl}-7,9-dihydro-8H-
purin-8-one;
6-amino-2-(butyloxy)-9-[6-(4-piperidinyl)hexyl}-7,9-dihydro-8 H-purin-8-one;
B-amino-2-(butyloxy)-9-[6-(1-ethyl-4-piperidinyl)hexyl}-7,9-dihydro-8H-purin-8-one;
B-amino-2-(butyloxy)-9-{6-{1-(1-methylethyl}-4-piperidinyllhexy!}-7,9-dihydro-8H-
purin-8-one, and;
6-amino-2-[(1-methylethylyoxy]-9-[4-(4-piperidinyl)butyl}-7,9-dihydro-8H-purin-8-one;
and salts thereof.

There is thus provided as a further aspect of the invention a compound of formula (1),
or a pharmaceutically acceptable salt therecf, for use as in therapy.

It will be appreciated that, when a compound of formula (1) or a pharmaceutically
acceptable salt thereof is used in therapy, it is used as an active therapeutic agent.
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8- one;

6- am no- 2- (but yl oxy) - 9-{441- ( 3- net hyl buty1) - 4- pi peri di nyl ] butyl1}-719-d

| hydro-8H-puri n- 8-one;

6- anm no- 2- (but yl oxy) - 944- (1-cycl opent y1- 4- pi peri di nyl ) butyl ] -7, 9-di hydr o- 8H
- purin-8- one;

6- am no- 2- (but yl oxy) - 9-{441- (cycl opentyl net hyl ) - 4- pi peri di nyl ] butyl1}-7, 9-di
hydr o- 8Hpur|n 8- one;

6- ami no- 2- (Thereys @iﬁg)hegaiwema\f@y@p@ﬁ@ﬁW@f&rqﬁ@au'ﬂ.Oﬁ9|pyHU@9¢qt'C’eﬁ'y9 di hydr o- 8H

puri n- 8- onegeptable salt thereof, for use in the treatment of alfergic diseases and other

6- am no- 2- (Mdin=@ry torlitbAd InféRocy Gibalex whetimde). - 4- pi peri di nyl ] butyl1}-7, 9-di
hydr o- 8Hpuri n- 8- one;

Dy o 10" 2 Tk aio TR Db @88 ik ck rRLI T, of o Phbrkbottdy - 9- il hydlr o- 8

6- ani no- 9- [aﬁce(piab&ﬁWIth%e‘ﬁi fBevsedn Kpiteaiment plaergicriiadis 1 _ net hyl but yl ] oxy) - 7, 9-

di hydr o- 8Hpuri n- 8- one;

6 am no- 2- (Thateyi¢ alsd nm)ef@é@rc(vmeﬁap:empdmdwffdmmulyll]) 07 a @heiimageitical®H- pur i n- 8- one
acceptable salt thereof, for use in the treatment of asthma.

6 am no- 2- (but yl am no) - 944- ( 1- et hyl - 4- pi peri di nyl ) butyl1] -7, 9-di hydr o- 8H pur

| n-8-one, The el also the e provided a vag, |ne uvantco rising.a compound of

6- am no- 2- %B F OX éf 5ﬂg AJ&F erl g?@ ?,%-d“ﬂ gro 8H puri n- 8- one;

6- gm no- 2- ‘me”i)%@x ) RpETRcpY HX/?Q“&P‘B FE‘/F)? "ypentyl] -7, 9- di hydr o- 8H puri

n- 8- one;

6- am no- 2- (Theteyis axtprPefided(dr-ipmupgric dorprgsiion dvmiyrisihgentagtiden®r 9- di hydr o- 8H pu

rin-8-one; antigen composition and a compound of formula (1), or a pharmaceutically acceptable

6- am no- 2- (fytelxy) - 9-{5-[ 1- (1- et hyl et hyl ) - 4- pi peri di nyl ] penty11-7, 9-di hy
dr o- 8Hput - i n- 8- one

?I ﬁmBngng ( g}e is url¥129r prO\L ged avaccmgcompcpsnpoﬁrcg)gbr? g)a% an @eln]or aht?geql hydr o- 814- pu

6- ani no- 2- (AMPYSinOENde qERPPYng o feravia/Dp?r GRPETTaEERIcAbt 354eRIDNS p-ht yI 1 - 7, 9- di h
ydr o- 8Hpur ither8sfone;
6- am no- 2- (but yl oxy) - 9-{541- ( 3- net hyl but y1) - 4- pi peri di nyl ] pentyll-7, 9-di hyd
r 0- 8Hpur i N-BRN8 further prowded a method of treating or preventing disease comprising the
0y am no- 2 (AR ok CYELARANIN ok & BEIpAY dRBE. Y] -7, 9-di hydro-8
|mmugen|c composition comprising an antigen or antigen composition and a
compound of formula (1), or a pharmaceutically acceptable salt thereof.

There is further provided a method of treating or preventing disease comprising the

administration to a patient human subject suffering from or susceptible to disease, a
vaccine composition comprising an antigen or antigen composition and a compound
of formula (1), or a pharmaceutically acceptable salt thereof.

There is further provided the use of a compound of formula (1), or a pharmaceutically
acceptable salt thereof, for the manufacture of an immugenic composition comprising
an antigen or antigen composition, for the treatment or prevention of disease.

There is further provided the use of a compound of formula (1), or a pharmaceutically
acceptable salt thereof, for the manufacture of a vaccine compasition comprising an
antigen or antigen composition, for the treatment or prevention of disease.

There is further provided the use of a compound of formula {}), or a pharmaceutically

acceptable salt thereof, for the manufacture of a medicament for the freatment of
allergic diseases and other inflammatory conditions, infectious diseases, and cancer.
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6- am no- 2- (but yl oxy) - 9-{541- (cycl opentyl net hyl ) - 4- pi peri di nylipentyll-7,9-d

i hydr o- 8Hpur i n- 8- one;

6- am no- 2- (but yl oxy) - 9-{541- (2- cycl ohexyl et hyl ) - 4- pi peri di nylipentyll-7,9-d

i hydr o- 8Hpuri n- 8- one;

6- am no- 2- (but yl oxy) - 946- ( 4- pi peri di nyl ) hexyl ] -7, 9-di hydr o- 8H puri n- 8- one;

6- am no- 2- (butyl oxy)-9-[6- g 1-et h¥1- 4- pi peri di nyl 2 hexyl ] -7, 9-di hydr o- 8H puri

n- 8- one: heres further provided the use of a compound of formiila {1}, or & pharmaceutically

6- ami no- 2- gergpigbiseplt thereob fgrihg manmbadiye of ayleficamgit s thediaaimgriekyl } - 7, 9- di hyd

r o- 8Hpur i na®rgoehinignd; 6-amin o-2-[ (1 -nethyl ethyl)oxy]-944-(4-piperid

inyl)butyl]-7,9-d i hydro-8H purin-8-one; and salts thereof. There is thus

provi ded agyg.f @rﬁr RRBE Efo b of HEHANABLBfnda APBPOHRAmaLafionpul @ (1), or
18

a pharnmaceutl]c f as 10 therapy. It wil |

A b '
e aonr oo Atencpiele e, 0 e S8t ttS b iealsPhet T v regont Bl ot i cal 1y

accept abl e®¥8M8- t hereof is used in therapy, it is used as an active
t herapeutic agent. There is also therefore provided a conpound of formula
(1), or a pharnefoshdripcadidey aacatiept dbbarsal df atidrgic @éskaseband oker i n t he

treat ment ffiadhb®nédhdEbse dfRBoRMbeatddehnd inb@WREPMEHEOBEhbrises's,

I nfectious faﬂijﬁl%?e?iﬁétoé é}?&u‘ﬁ%&}snm@& tﬁeﬂesfa?l{hégpéﬁﬁél?gfeﬁg vBhLgLAed a

compound of 1 of [y frmq?{f@?orp &{a{f{%&:eet‘&i&a‘ﬁ?#épéﬁl%%m ey, Sal t thereof, for
a grcrnrnitrs. ere i

use in the'treat m?ﬁ? 0 S 'a SO {'herefore provi ded
a conmpound of forrmula (1), or a pharnaceutically acceptable salt thereof,
for use inTh¢ie igfudharpegyided nplh tregtRenkofjaderaic gnitish whish 61eghogr ovi ded a
vacci ne adponpanises edmipistesing (p ahwompabjedt ioheddthenablfaa theppedicaliy-

phar maceut egalily ae@t pt adrihosad bf foienLEf or J fieinfadestidaly bheptaple@yi ded an

i mmugeni ¢ gRARPSsi tion conprising an antigen or antigen conposition and a
conpound of fornmula (1), or a pharmaceutically acceptable salt thereof.

There is fuyrther_provided a vaccj conpositjon conprising an antigen or
antigen conBUEiT ORFT RFRYIGED @SRRI TERMEBH AR YcibmeGod FohHSER Lt | cal | y
accept abl ead@instarifg fep humarhaipbiect i negt haeer HineiAradEall afeetie@eint r eat i ng or
prevent i ng otk seamend offpmitdd thy ot hehaawedenitictlly atdeptablecalhtheravhn subj ect
suffering fromor susceptible to disease, an imrugeni c conposition

conpri si ng TR N8 tiol BRbvRIEs AN fubld} aSHBR ASdohibRR G EbnibrisiRgR gk for nul a (1),
or a phar n?cﬁ‘r%HlE\'(ﬁ,aclr la%h%%gﬁtﬁ:glllyea(ﬁ@ﬂt&blé Qﬁlr tﬁgrfeof, together with at least one

other therapeutically active agent.

There is further provided a pharmaceutical composition comprising a compound of
formula (1), or a pharmaceutically acceptable salt thereof, and one or more
pharmaceutically acceptable diluents or carriers.

There is also provided a process for preparing 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.

The compounds of formula {I) and salts thereof may be prepared by the methodology
described herein, which constitutes a further aspect 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 (11):

15



There is further provided a nethod of treating or preventing di sease
conprising the admnistration to a patient human subject suffering from or
susceptible to disease, a vaccine conposition conprising an antigen or
antigen conposition and a conpound of forrmula (1), or a pharnmaceutically
acceptabl e salt thereof. There is further provided the use of a conmpound of
formula (1), or a pharmaceutically acceptable salt thereof, for the

manuf acture of an i mugenic conpos&ﬁion conprising an antigen or antigen
conposition, for the treatnent or préevention of disease. There is further
provi ded the use of a compound of r a (1), or a pharmaceutically
acceptabl e salt thereof, for th Inan fa%}u&%gof a vacci ne conposition
conprising an antigen or antiqe cQ “tion, for the treatnent or
prevention of disease. There RS fuNtheryprovided the use of a conpound of
formula (1), or a pharmaceutically accemabl e gal t thereof, for the

manuf acture of a nedi canent for the treatnent of allergic diseases and

ot her inflanmatory conditions,. |nfectious diseases, d capcer._, There is
further pr dme&‘é’aR%’%’ '%staée ig h%fe@b?FB&ﬁ? NS To HEGRRANE P ?”E'}ﬁa Q) and R*

phar maceut iiz@i-dalkyiaardipergpites, Eeavirady e3reo ouf gre erorgraiile dewire of a

medi canent dpbeona stepd:reat nent of allergic rhinitis. There is further

provi ded thg useemdving 9 Mpeusesy ofotddingoap;(1 ), or a pharnmaceutical ly

accept abl e gal t JtRERROS saif Pinel dRpBRULABIe of a medicament for the
treatnment of asthma. "There is further provided a nmethod of treatnent of

al l ergi c disease nd other infla tory conditions, infectious, di seases,
and cancer,TWﬁ'éﬁ’”ﬁ%&WBWe@(ﬁﬂP??é%r ‘?%?t@r“ioiqCP‘Bp%{‘”Hl?ﬁé’H“@ﬁg'?’ect in need
t hereof a tWiéghajseasss eanpripeesdreerting a campoind obforguia ssuMdnest formula (1), or

a phar maceubpmpaliddyof izmejpt(Bbhetheadaftert emenéd. canergout snd ormidreof heovi ded a
met hod of troiR@AnGRIptior stapd:ergic rhinitis, which method conpri ses

e apeut 1 "ot "ror i (1), or o
al 1§ ReUE D PPHERSOr ’

phar maceuti‘cal | y e sa ere here is further provided a
met hod of treatnment of asthnma, which nethod conprises adm nistering to a
human subj €e e firfheperabpdimentcpsonpoppg piipaa Odranaer tereraied Bhount of a
conpound ofdepotartibract(d gomporndoffdranuteeldBlit i cal | y acceptabl e salt thereof. The
invention provides in a further aspect, a conbination conprising a conpound
of formula (1), or a pharnaceuticaH,y acceptable salt thereof, together
with at | east one other therapeutijcally active agent. There is further
provi ded a pharmaceutical conpositl nprising a conpound of formula (1),
or a pharmaceutically acceptabl ¢ salt t eB8f, and one or nore
pharmaceutical |y acceptabl e dit+U N carriers. There is also provided a
process for preparing a pharmaceuti cal E@nposition whi ch conpri ses adm xi ng
a conpound of formula (1), or a pharnmaceutical’y acceptable salt thereof,
wi th one or nore pharmaceutically acceptable diluents or carriers. The
conpounds  afherén Rlilsas hbjeirbolreddingd idhe ceapounays emils ap&‘ ehsdy t he _
met hodol 0gyheH&Rsckdrd BEFNRE F& labompBiinkl b &RMSkI (U ARPRA if dplohRieddBRRSHp Of this
I nvention. wherein the protecting group is a suitable protecting group, for example a tert-

butoxycarbonyl group or a carbobenzyloxy group, and thereafter, if required, carrying

out one or more of the following optional steps:

{i). removing any necessary protecting group;

{ii). preparing a sakl of the compound so-formed.

The present invention covers all combinations of embodiments and aspects herein
described.

Detailed Description of the Invention

The present invention is described in terms known and appreciated by those skilled
in the art. For ease of reference certain terms hereinafter are defined. The fact that
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Accordingly, there is provided a process for the preparation of a conpound
of fornmula (1), which process conprises the deprotection of a conpound of
formula (ID: wherein RL and R2 are as herei nbefore defined for a conpound
of fornmula (1) and R4 is Cral kyl, and thereafter, if required, carrying out
one or nore of the follow ng optional steps: (O.renoving any necessary

protecting %frou (1 i).@_gegpari ng a salt of the conmpound so-formed. There is
further pr8¥EE™E HFJEURE: FQrevEh e PaEPSHHeEtd a5 RdeAivtifat of fornul a

(1), whi chdpinge ésas @engpet ez maomsr dnconsigierd Wit tisoudidarymepaingal.a (1) to a
further conpooatdelpfthdtanpidra tidt)s aadfitedéy i@adfings or ndt useriguininetle carryi ng out
one or Nor grdifant 4@t dcBdteivhBghiPtRANA| aliSéeRIsed hareinPABYiLRG 8Ny necessary
pr ot ect i N9 4@ AlPine idvbhtionRLEP ! S & ofitlaly K LR pERBRRYAYsSEs bahged. 1n a
further enbodiiEntyud SRTRAUNC. Qletor e, CLl Il %Egtono frblgpared by
deprotecti B of BoaCHpolRE ¥ NE SFIHTCRS ghe Ryam I neH ol gyt wherein R
is as her ef$/Befigt€%defi ned for a conpound of formula (1), R4 is as
her ei nbef ore defined for a conpound of fornmula (11), and R2P is a protected
R2 group wRefeeineed tocalip’ dtckak irefgregeasup both shaightichaiblaed prantieseitdhaig gr oup, for
exanpl e a tRihbiibExys af e BYresPoRURY AKkyl BoR@hiRE DS RZAIGH XN HEE AdPs, BNd _
ther eaf t er gydrfioid G HErbdrdisd, 38 uPK o RREBR afEop th Ao EbdroWi Ng opti onal
steps: atoms, or one carbon atom. Such references to ‘alkyl’ are also applicable when an

alkyl group is part of another group, for example an alkylamino or alkoxy group.

Examples of such alkyl groups and groups containing alky! groups are Ci.s alkyl, C4.

galkyl, Cqgalkylamino, and Cqsalkoxy.

References to ‘cycloalkyl’ refer to monocyclic alkyl groups containing between three
and seven carbon atoms, for example three carbon atoms, or five carbon atoms, or
six carbon atoms. Examples of such cycloalkyl groups are cyclopropyt, cyclopentyl,
and cyciohexyl.

References to 'heterocycle’ or 'heterocyclyl' refer to a monocyclic saturated
heterocyclic aliphatic ring containing € carbon atoms and one heteroatom, which
heteroatom is nitrogen. Such a heterocyclic ring is piperidine or piperidinyl.

References to 'halogen’ refer to iodine, bromine, chlorine or flucrine, typically
bromine, chlorine, or flucrine. References to 'halo’ refer to iodo, bromao, chioro or
fluoro, typically bromo, chloro, or fluoro.

[tis to be understood that references herein to compounds of the invention mean a
compound of formula (1) as the free base, or as a salt, for example a
pharmaceutically acceptable salt.

Salts of the compounds of farmula (1) include pharmaceutically acceptable salts and
salts which may not be pharmaceutically acceptable but may be useful in the
preparation of compounds of formula (1) and pharmaceutically acceptable salts
thereof. Salts may be derived from certain inorganic or organic acids, or certain
inorganic or organic bases.

The invention includes within its scope all possible stoichiometric and non-
stoichiometric forms of the salts of the compounds of formula {1).
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(i). renoving any necessary protecting group; (ii). preparing a salt of the
conpound so-forned. The present invention covers all conbinations of

enbodi ments and aspects herein described. Detailed Description of the

I nvention The present invention is described in terns known and appreci at ed
by those skilled in the art. For ease of reference certain terns
hereinafter are defined. The fact that certain terns are defined, however,
shoul d not be considered as indicative that defined terms are used in a
nmanner i ncdwemeles gt saffs ere RhsemeediGrly georpiahle §gtorPhaanacsricaly vel y, that any
term t hat isscentatdd $aite chausle iapid efiiiitivrt salie anthbasewrsiditiomaltai hotdveviewdnnary and
accept ed neamdbgsaltRatdBergeat bi, Vepnmmusadsherrei(rozaye bel i eved to descri be

the invention such that one of ordinary skill can appreciate the scope of
not [t WRIE %&%“o?%éd HEBRCEld Phb IRl & BRI Mencas 1o
both strai gt "PF%‘?SWBFPE C{E%‘?rﬁi:@?’l WQ% }OL{?H’E uéplr!'8rf1t The

cor r espondimRjhanieryiPhengie: BRRTAERaR IR e gt %‘&Fﬂwh&f’@ﬁﬁatsf or exanple up to
six carbon atons, or up to four carbon atons ,or up to two carbon atons, or
one car bon mmmesSﬂmrm@ée@r@nyeccembalueyé salarre;hmibmammpiai satblsechhvhen an

al kyl  gr oupsitgosR@f Sodifim 8RPESIsiIH, QHP alkhIRE BMRHRIPsAB s@dras thegen® or al koxy

group. Exa kyl groups and groups containing alkyl groups are
C .8 al kyl @E@ﬁ, saﬁjlr[igyy/'gf‘%'ré|ESI el kyl am no, and G mal koxy. References to

| cycl oal kyIt refer to monocyclic al kyl groups containi nq bet ween three and
seven car boltamenbe farped axiagriscenigynsatel<apwbi g Fhdor e52MFIE e car bon at ons,
or six car hosciptatiorsronEscutjphéglowd Qmﬁihawwrdmekfymol'@tm@b@eéﬂléeréycI opropyl ,
cycl opentyl, and cycl ohexyl. References to heterocycle' or 'het erocyclyr
refer to apRY y&lph&n@eéuﬂr:ﬁry%@céwéb@émgddn@n@bmmadefsm{édrbgr@wn&ral ning 6
carbon at ong a%qugum% %%DIQ%%a\é’ma%té J&%ggaa@mgé LenyidekgHEn- | Such a

h

het || o ' hal
ot or to1 GUPiREs: BUBHKE. i RosHerBpR iy e W21 1 br o e,

chlorine, diPrhaBResHiPhome pedRAEENaNy in stitghle sellvant SUL 356 93D, chl oro or
fl uoro, typiolvaht tp divedhesalicmicdrie ysunlly fspiatnddor example by gryBlallisatieniead ood t hat

ref erences fiestien.n t o conpounds of the invention mean a conpound of fornmula
(I') as the free base, or as a salt, for exanple a pharmaceutically

accept abl e l?\@x' Itoe aéﬁ'legﬁte@fl at n\%n % H%ﬁp@hdé SH,-,WH n?‘ccfrﬁﬂeké‘@ltl’ﬂ’de

h
o e eat iRP EE h%ﬁr Batedu e fey Sl %ﬁ@t@% '?Sq%'%‘sgﬁ

conmpounds ofNePRFMMIGXEE [Bye KIgWn 3R & Eeéut |‘H§P‘?'§}p'§@c péFB‘I"Y% §‘§’1 s ¢ her eof .
Salts nmay Heodees aéydratemSobpetamith highbgiing eoinip a@‘#"@aﬁﬁ’i"é”@&“ﬂ@ highr certain
i nor ganl C QiromEhgianiotorbasesged hendis Buends eater, aibhudeso-popyh Blaohd,sanddbpe al |
possi bl e stRéENipYIBIdNoEe Mag be QasEL oG BVeles i Mefhodsmr bk iddhtficaidi & of the
conpounds OJoivfa%ﬁWIlﬁle( Lln)t are not limited to, NMR and microanalysis. Solvates of the

compounds of formula (1) are within the scope of the invention, As used herein, the

term solvate encompasses solvates of both a free base compound as well as any

salt thereof.

Certain of the compounds of the invention may contain chiral atoms and/or multiple
bonds, and hence may exist in one or more stereoisomeric forms. The present
invention encompasses all of the sterecisomers of the compounds of the invention,
including optical isomers, whether as individual sterecisomers or as mixtures thereof
including racemic modifications. Any sterecisomer may contain less than 10% by
weight, for example less than 5% by weight, or less than 0.5% by weight, of any
other sterecisomer. For example, any optical isomer may contain less than 10% by
weight, for example less than 5% by weight, or less than 0.5% by weight, of its
antipode.
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Exanpl es of salts are pharmaceutically acceptable salts. Pharmaceutically
acceptabl e salts include acid addition salts and base addition salts. For a
review on suitable salts see Berge et al., J. Pharm Sci., 66:1-19 (1977).
Exanpl es of pharmaceutically acceptable acid addition salts of a conpound
of formula (1) include hydrobrom de, hydrochloride, sul phate,

p-t ol uenesul phonat e, net hanesul phonat e, ht hal enesul honat and

phenyl sul phBIHE Qf@%P?‘EDOLEQ%l%F% V‘?ﬂ"OTJH‘éV ﬁﬁgté‘ﬂufqu@ﬁlel”? e base salts

i ncl ude al Kederstpgst thit theypresens liwentigs epeRIasss aﬁ@aihamwrb@ ta@s. um and

al kal i ne eashppunes afl thsaldrsios wobthasastitbddiaofaualec wms avdureageesi.um  Sal ts
may be formed using techniques well-known in the art, for exanple by

preci pi tat *rﬂgcérﬁmﬁf&%é mn?]fta# QY Bdin sﬁa”lntero%heﬂaho&rfom evaporation of
t he sol ven utic acce tion salt
can be for}: W%r%orleesoﬁe Ofﬁh cfrys éngeformst%( he copgou?r%s%PgVE n%%&t&ﬁ%’a‘}' i tabl e
strong aci Hx‘?tﬁdﬁ'yﬁ@r%‘ﬁtﬁ C?BYVBH‘ gre | Hc‘f‘fﬁtf‘ﬁrﬂi‘%scogﬁf’ priegent

p-t ol uenesinvgiioni &he mestHagr@edinsminalistale ﬁ@lpjﬁ@ﬂﬁﬁ'lcé?ﬁ@scuf%fﬁéﬁi Beaci ds) ,

opt i onal | ycempaunssibfitad Ingersioh weendf psiticklaragte@st. or gani ¢ sol vent, to give the
salt which is usually isolated for exanple by crystallisation and

filtrationp otrnomhlclfoﬂpr% oaeaﬁﬁ&h Gidnd HntBRMYy O GRRhGekeFRANNdS can form
conpl exes %9 S’S{ﬁaqs Lﬂn nb&%}ﬂneﬂr ! t%%ﬁ%?rﬁl.[ Qs Haﬂﬁ]n‘@h&ﬁﬂott hey are
preci pitat e of. Cf 9i'g e kn

vates": For
exanpl e, a pHPeX %HOWC‘Wa‘{' ?CtiOE ‘” Ere & SF%PPé? §8P\?8nts with hi gh
boi | i ng poF‘FPRC;‘sFO%fWEY shiffesasttiglsgamning qawrlalerw e r Hsgquvyﬂqtr@ FgEShydr ogen
bonds such(E3A Mt epljd-gathandégr nisgoetfprrepyanad oER). and N- net hyl

pyrrolidinone may be used to formsolvates. Methods for the identification
of sol vat eg wingd itRecidtdt frédh ﬁaewagémgmqéﬁ.%lﬁdad MR b opl sfrts)@nal ysis.
Sol vates of, Jﬂ%n%P owe%sh@frﬂéso TS drlocBB i i Jrlie RoBGA! ¢ he

i nvention. nconpasses so vat es of both a
free base 8 %{?s\ﬁhﬂh §§ any salt thereof. Certain of the compounds of
the invention may contain chiral atoms and/or multiple bonds, and hence may
exi st i n ofsaroplehoirdiscesesiaes somich the tomprindThidfoprus@andi nvent i on
enconpassesphatiacaftichllyecsdpeitniaite teref bivetdotentialypensfdiml effectsheciudevent i on,

i ncl udi ng @mriic Alschs2QARA SiheVRRIBAtoR TohdifHn FSHERbmAt QRQL BRIRY dor as

m xtures 't hep ol foBEL 01 ag: L AGATLGed0dh &&ﬁﬁdu agsoff@ﬁ»gﬁs@% oi soner may

contain |es or .exa ess % wei ght, or

| ess than Bﬁ%r{% t\ﬁ%’lygaﬁ%/ep\{%eq%\aﬁ%/thgﬁ%?r afné'pr ABPERTRL PSS E?§0Vra("réxe}el1rrpI e, any

opti cal |56%Ya%y contain | ess than 10% by weight, for exanple |ess than
5% by wei ght, or less than 0.5% by weight, of its antipode. Certain of the
conmpounds @& niduelzianyehibhé DMMuMayesprnst the normaundsrefrforendaoiraed 1t wil | be

under st ood phfvgtactiiRalRrRe&MbId £11E ekt rRPCRIPASSEE!, & dtaifalblisortimut oner s of
the Corrpouegﬁb.q%t.én%% a'n'%\ﬁ}%:%r!tqlﬁ‘tﬁéffl%%{?ﬁént%lb AN R i AL ARBiSe!  as

m Xt ur as tpg;gq%%mﬁuﬁmgggpn%wm.%e%ga;.npgfwa B R Ch b

anor phous Ine torns 0 t he conpounds
of the i nvéAMEn2leEc @ﬂ'@ta”géh’%P?‘H’ﬁ?’ﬁﬁgoo‘Q/Frgé’f NYRRISETEIYIRUPMACI uded wi t hi n
the scope @&fseasrs. pistophitic preventilisgelayeietlyppBirerssasiiy iseifeEal | y st abl e

pol ynor phi atlearsnlemsisf paneeatifs, géstritis oot petsoaythritih @sdriagierdaroosise  of

parti cul ar puRidpBgSibrosBolc¥ PRGN tictrédsRIshBdrOhe APORNBIOMES cHobnit Bisstuctwent i on may be
characteri ﬁﬁjnd’f\g@ di’ée5§§rsf?u[]§uil@kfs‘ﬂc H5lb5g &tlrﬁ]é‘@@{os@fskﬁ%é’ﬁﬁd QR@hicanal yti cal

t echni ques, -ray powder diffraction (XRPD),
infrared sﬁglé: ﬁ%%c%e%?@%" %%%0 Jlj’l spegtroscopy, differential scanning

calorinetry (DSC), thernogravinetric analysis (TGA) and solid-state nucl ear
magnet i c r dberameeunds eNpmyula {1} andidhpripseiispiverdcantatie salsMiarert Mayr egoi ng that

i ncl uded wiatshibe uskfe! is depesatert hred/orpreventionofagastionl agahelsesdiptdnat es, i soners
and pol ynongisitiens, dicdeingfbut i lie 0. wirdsysOfiraf exasarbationd hndtodsisia. (Thet her eof .
Exanpl es Ofcoﬁln?sétﬁﬁﬁ‘?n ta%%% UsBruMR ifrdabbert aRROYREenidn dralidiAude ) and

phar maceut ikl [y, a6eRAARKS 1AL B HARKEAN MANE ROLSNLAIYRERSL [ ol

3
effects in ’% ions for
exanpl e al ﬁl&“a.e&%?waﬁ ?SSJ%Ef%e”éﬂSﬁﬁ%e HFWC@WlSB%"aW%@?@ermand cancer. The
conpounds of formula (1) and pharmaceutically acceptable salts thereof are
al so of potential use as vaccine adjuvants.
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As nodul ators of the inmune response the conpounds of fornmula (1) and

phar maceutical ly acceptable salts thereof may al so be useful, as

stand-al one or in conmbination as an adjuvant, in the treatnent and/or
prevention of imune-nedi ated disorders, including but not limted to
inflammatory or allergic diseases such as asthma, allergic rhinitis and
rhi noconjuctivitis, food allergy, hypersensitivity |lung di seases,

eosi nophi lic pneunonitis, delaﬁeq-type hypersensitivity disorders,

at her oscl erdggnajomyngiiier daRGies graft grisdtipn.tipay ‘r@cﬂfﬂf{‘i’%',susd&sé@ﬁﬁaﬁﬁri tis,

psori asi s, ifamoeitapbowg! dpaksesiraiudingi bt ost ligited &s Siretaitsatiseask antd ess syndr one,
br onchi ol i tuicsratigdesias.c obstructi ve pul nonary di sease, sinusitis, cystic
fibrosis, actinic keratosis, skin dysplasia, chronic urticaria, eczema and
al | types ofedstiRiil il e(LOMRAURGS Olcah P B0l L dndophaymaceut i cal ly
accept abl eazs?)l S erﬁ% rrgTY a ?,OD e userul” in e realt frent . and/ or
prevent i on 3P PPYSEY B e g o ipleciaur 49B7SPSiHUs; BRSO HER Ifi ng but not
limted to thsewayeedipy hapatiis Hpses a9 GRBAIEA S Vireh $P3tis Coiusiham®mpounds may
al so be uséhmknedefitibreytviren papiiimaaimbesr heppesvierses. aespirbtogutiroseaiege di seases

i ncl udi ng ufluem@tvirllidedl tcepirdiry SRy tiisdrhiotifss, e@pn@stovirad,i ¢ arthritis,
systen ¢ | YpHsREYBRRBERRYS andPhREMNiRNFuS | ARARRpoAHSE RFhAE ($RANdYI i ti's,
scherader n%harn%%%&%&@%?%ﬂt%ié n‘é'u@?%&f%y 2RO bl i fe! tRdtm nﬁ'gﬂ udi ng
graft-versus-host, di sease€, | 71 anmat or y “ bowel 3|.seas s 1 n¢cluding, but not
i it ed t o MEPRAKTECHINS Gailsed B don Rmpla; bAABTRGHTY & ProRrge SRERGUNdS of
formul a (1 )ncisg. B arenet bnitgdda) thheredesis bagierd! Rrgumeniehesnetlliopy al so be

usef ul i n thistopiasewsinerendiddsis, pheurtdaysissislilepeeayeshlamyslial divpigeodseit not |inited
to, those ciesss] chytobgpidbsis, itGxoplasnsss Idigntniahepaitiatdng tpanosdtaiasiepatitis C
virus), human i mmunodeficiency virus, papillomaviruses, herpesviruses,

reSPi T at O Y Xeb 6ok & B dili] SR LURSH, a6 AR WersYRENL | Al Vi rus,
rhi novirus, a nfetmg)f/ltrUf a I.nfluenzavl ru% AARS) i 8l st Nile
Virus, The 3BREGERHLN die GeaTerlt el SUs RIogRdp AR DSl oo abl e sal ts
t her eof maFaBRFeEDHBEA"E KRV fojbR respEnYivedq ABHACIYT /Y W AIIUIING; Bit@Et i ons caused
by, for exdmibeto, traskast carcinbmadung @nceyr eest ganceTlveloeeciahedngele, but are not
l'i mted to,blddderaacdrosbianoria tdukadraib, IpnghomeiRiaad caspeacghder.osi s,

hi st opl asnosi s, candi dosi s, pneunocystosis, |eprosy, chlanydia,

Cr yPL 0COCCH yifh3 63 EciatSd KPHOSPARILHIHE prt X RLBRER LRI b GESREANGA, MBI ari a,
and trypanqiom asl's. egsincomgun Siiof orn1.(|) a I an &P arﬁl?ceutl cally
accept abl e LEAFDITPHEPREFINHY) 1Y €PN G¥EPLIC R 57 &5t ARiF of vari ous
cancers, i nregiant efipstablishgd cerdifiophrent of cancers that are known to be
responsi ve to i munot herapy and including, but not limted to, renal cell
car ci nonma, Asunhenticeadersin oaasinde affoenyla dphrar hatradceciinatescceptildder cancer,

mel anoma, |sgukdedbAmay YRRANES thaRpecaigkas. cancer. It will be appreciated
by those skilled in the art that references herein to treatnment or therapy

may, depending on the ndi t j,0n xtend to,pro l,axi ) | .as the

roat mont  apeest it aEARRUL LT R b B ERIR NS, el TRy B0 o
formul a (1) OEWReHar 3RTURISHAICR N 3Py £OREPIEAVY - sal ts thereof may be useful as
t her apeutic agents. The conpounds of formula (1) and pharmaceutically
accept abl e halcbmptungs ebiormmuy (| bandf phiamdcatiediyf arceptdrie nalstinatofomyi for any
conveni ent gi@ple ThoaUIEREdHE Srap topical, MAkiad (ihanasd, Hlaed Feadraigr) | y .
accept abl e 5al.bg ifReERAL, MBYutardedls SHAERNEY, PRIEALLBIRAI S LPr oral, topical,
i nhal ed, Ine}an(flnri]set‘rsa%ri IQ%%(% %peo@ %reec%Fn (rJI?AdsQJF rmlﬁ%\(ﬁymfp}ia%%p%ﬁﬁ&ﬁ Sy

subcut aneous, "I'ntradermal ,or.'I ntrajuuscul ar) or ‘fecta %nms ration. In
one aspect ,2cE§RERiS BHWﬁ%OfBTefPrGF‘ﬁﬂE‘F for ¢! admini NP el ATHTEL AFRPCh c cept abl e
sal ts t her dog camrounds ofipranuiad!) Pod Phrraraceiting!iastariabiesialts fheregf #76r t her aspect,
t he conpourfasutdted for topibal agin)nistnatibnp Fee eregEdelinirgdsbor drdateg tadringstetidrt. s t her eof
are formulated for topical adm nistration, for exanple intranasal or

i nhal ed adnf Rt drdtchfdlies FatirStadmANd 6 3PRAY) ShidiPborRbonAdRLipbSt T at i on may
contai n conysntl GRAle SXHDIF IS SRl NAb0G, BBRY SyaghblngXamP! € Syrup.
acaci a, gelZatin, Sorbliol: tFalgaD apt 1 rcﬁjcrIg. %e’o S ’ﬁﬁﬁ Cél | ul ose or

pol yvi nyl potaiads dsimech: fsff'fvht}é?e,pﬁvaw@xapﬂtﬂoa% fieresTgsRamplec [A6Fy st al | i ne

cel | ul ose, miggaistaling adulese segrr aFTstaieh FlassIheiasPivmte 8irobiobl - | ubri cants,
for exanple, magnesium stearate, stearic acid, talc, polyethylene glycol or
silica; disintegrants, for exanple, potato starch, croscarnellose sodi um or
sodium starch glycollate; or wetting ggents such as sodium |l auryl sulphate.
The tabl ets may be coated according to nethods well known in the art. Oal
liquid preparations may be in the formof, for exanple, aqueous or oily
suspensi ons, solutions, enulsions, syrups or elixirs, or nmay be presented
as a dry product for constitution with water or other suitable vehicle



Conpositions for intranasal adm nistration include aqueous conpositions
adm ni stered to the nose by drops or by pressurised punp. Suitable
conpositions contain water as the diluent or carrier for this purpose.
Conpositions for admnistration to the lung or nose nmay contain one or nore
exci pients, for exanple one or nore suspending agents, one or nore
preservati re surfactants, one re tonicity adjusting
agent s, E’%B?a'ﬁ%?%eé%“@%l%‘??%“mémr%gtqaﬂ%?%é ﬁ%ﬁ%‘ﬁ'ﬂ%ém'e ntrol the
pH of the &R dsintaoeants. fob xamRiprIoERtestBigh f aescairelles sopiymt iepdiumhe

conposi t i opwraimgycoibrtd: aF welbbdhagentseichine ptdiurs rotyl adphate. i Theitatdets syayf or exanpl e
sodi um et abisatbPhicoriingad thetrdgt elMsdunngthagent s. Conpositions nmay al so be
adm nistered to the nose or other regions of the respiratory tract by

nebul i sat i %p%l hém @%g%g%qs %%i’é qué"e 'saT &%H@ f ﬁi&%uggmﬁﬁund(s) of fornmula

(1) or (a) reo be delivered to
all areas S?Sqeﬂﬂoq?a§oéll’t'05%\ﬁ¥‘ﬁséc§‘s PHESR “ﬁﬁ Otrln?gtli’g)oreéﬁﬂte 8% A8, may permit
t he conmpouRECYSt fgFFcopiifutign it W}atebpf qthgr syitableebislatiedine pse- SRucBfEd®] e sal t (s)

t her eof t oprepegitions rrnam@ntaamonmrttrhnallaédltwsgeﬁ;h 4s sispandingragbatnger peri ods of
time. A suiekahbie sdafbiRgrube@ethi@ ceilodengli@rasadar pIPQRiatinhons woul d be for the
patient tonidibahisl QMi¥sd, RE@UYMdif c4I0RSe, %H}P:ﬁx’ﬁQrH%fHaratté’ &ike nasal cavity
bei ng cl eafq&ﬂ ?%Rﬁ{ed%glb\er}ﬁéj é”rlmla mh%gf;%'mo&hﬁn B%?ﬁ ‘?anargm nistered to

big{

one nostri ! % pr ocedur e woul d
t hen be ref&arel 2FHH: Pﬂréa%}ﬁ%?v ‘gefsr |rE’ f S)oﬁo? I RDprays per
nostril wogmMPre&ldemsticnaadererubgils PW%&\P@OWJ}GBQQ ¢l 6 e alootel: O'or t hr ee

ti mes each peagrvativeedbl gxaonieemdiail oy prodi! playdtaxghedranatenorerodst add. eThent r anasal
conposi t i opspatitrathay dlay contirebudial saits Athvburingt dortutiegandfdrewssispiagdi ng

agent (s), bferdtd@ddRfnitoNdslap E%Bheﬁé' |y be present in an amount of fromO.1
to 5% (ww), such as from1l.5%to 2. 4%(w/vv) based on the total weight of

the conposition. naceut i ca acce bl e suspendi ng agents
ol ude. b P st M Sae g BRERIRE 00k St o SEFBAENF o Pell ul ose and
car boxymet ﬁ?'?‘k?@ltqr‘iﬂ t9dtee 2q54ibYHjoPs OB PHREFTHIPS AU | SHitBRIE caBeRSiNS veegum

t r agacant h coeintvgter ee therfilveny beedriierforskis pywrapeh rompeaiionsdebopol and

pol yet hyl endmlsyretiingo tiedugpsinbsomay tantaiadm oirsdre akéigents,dortdxembleng or nose
nmay cont ai Bh@Bemee siBJeRdiny GhéHtE Bhe oNMYrelPedhatiRe! @@ driie Birfk@Risal or

fungal contAhNALk i) JaPEPWRRY, RS HHOD- é?;flveﬂ@earwmmﬁaudy eservatives.
Exanpl es of orRIp~| ! H’qugc%tr%ﬁi‘nl éH A el ow%osqttio%n&){ exant %E? erls e% S or

preservatiyes includ anmoni um
conpounds FoR eréﬁ%fﬁp%osﬁ@?&ﬁla’k%ﬁﬂtﬂ?rf’@ﬁf %Ciplféts ) %%%W%'BHP ¥l ori de,

cetrini de, S5¥TR/$ WW@IWFQEPF?P@F\'F%@F@@Sfel"a%ﬁkwlgl@éﬁmﬁrn?@fﬁpféﬁﬂlodémma'sﬁyr| styl

pi col i ni umbelatlrmmlsdﬂgd tortier waseicabthagepioss ¢fftor reepieatpl agibgnybutieatoar i c nitrate,
phenyl mercuric acetate and thimerosal), alcoholic agents (for exanple

chl or obut anfanadNEMIRLBNE ma) FORRIh AR REREY of A-REB N br (8Nt | bact eri al
esters (“0r Halt. g %%EJ 4 ﬂ%iféjorfﬁ&e/eb&ﬂ{e%&toaa‘ﬁ' ge}as o?ﬁ‘%lnggélng agent s

such as di rcRJi' a]?le 4) g q such as
chl or hexi dlcﬂ‘éfes F ?rg‘?:rt'é ang; (B'Ft e ML PYMEARE qapouy f)so AHER (B8 pot assi um
sorbate) afd pba'lw%ca"v@ﬁm*%ga%ﬁr)ﬂrﬁﬁwrﬁ%@wm'ea@nf%t%w@ttaﬂspte anti - f ungal
agents or psmedenendgeyesiodnol tinte, A buiteblardesingteginianfot istlartasal sodi um benzoat e,
sorbi ¢ aci dompestionswpulo pe eiratepatiortitt ynhp@srbethroaghhk pasafieRequehopy| par aben
and butyl p@fme%ga@myeé.ﬁ eyl b@ﬁ@mhéleﬁt;ohﬁ@é&qﬁﬂsmmo@@ resent in an
amount  of f MSQeri:) 8 {ﬂll(vw{ﬂ@’)me (?H,ths r@l%?)tfaﬁ)%'argprgs'ls%cﬂ) ?ngroée/&frw w) bas.ed

on the tota | wherein
on the_tot ol e ffﬂrf§6§%85g983ﬂ YRR Tt RO S STanE © ror el
whi ch funct\"ioti'l‘?lsbetaéml"%&t"‘éi*rlai]| Pathe apsriPerdUE PG tWoner thisa tiegReath $rticl es in
t he aqueou#epthawweghilvt KY pedingesinterashare fdranasehophsitivhesuitalanr of surf act ant
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exanpl e about 0.5% (w w), based on the total weight of the conposition. One
or nore tonicity-adjusting agent(s) nay be included to achieve tonicity
with body fluids e.g. fluids of the nasal cavity, resulting in reduced

| evel s of irritancy. Exanples of pharnmaceutically acceptable tonicity

adj usting agents include, but are not limted to, sodiumchloride,

dextrose, xylitol, calciumchloride, glucose, glycerine and sorbitol. A
tonicity-adjusting agent, if present, may be included in an anount of from
0.1 to 10% (ww), such as from4.5 to 5. 5% (ww), for exanple about 5.0%



Co-solvent(s), if present, may be included in an amount of from0.05 to 30%
(ww, such as from1l to 25% (ww, for exanple from1 to 10% (ww) based
on the total weight of the conposition. Conpositions for inhaled

adm ni stration include agqueous, organic or aqueous/organic m xtures, dry
powder or crystalline conpositions admnistered to the respiratory tract by
pressurised punp or inhaler, for exanple, reservoir dry powder inhalers,

uni t-dose dry powder inhalers, pre-nmetered nulti-dose dry powder inhalers,
nasal i nhalcemgosionpExemaies sbehagpacsstrally prrapiap's susieBding 3ednés iB¢ludesuf f | at or s.
Sui t abl e cduparsinbt loneddomveell (wataerystting halubsé aehtarprxywathyiceiuloter this

pur pose ancodin),Rarbpk@ve talest Wbid soamity eadduan ahgaRxth Hedttihie,such as buffering
agents, -t o ghfioeiBE, Laigh AEREBOBAAnd Paydibfighe figSOUS COMPOST L Ons MRy

al so be admni'stered to the nose and ot her regions of the respiratory tract
by nebulisation. Such conposition be aqueous, sol utions or suspensions
or aer osol LAHFRBYIIE 39y t&}“@%&]}ﬁ_? g'gé Ob%cf?ﬁg'?ays‘iﬂ‘etﬁmé’é’eé’r fet%r ed dose

i nhal er, wiexgipients maydegrotectad irena Bliwolia! gurad goppdiralianand aradhpbsi ti ons for
adm ni st r atindusidna beabid ngore rasheaties e Etdroplesexi phpirecedtioallytdeeetadaat nent of
rhinitis) atinfcrbbigl dgums or prasdrusiRePhesss) biitsee nadintisdto, gengrasdyt i ons and
aqueous COnPOSilnP BsSmcthby 86:88ahPe bBEzN@RRM RRYibE, Ineaz<MbnRIESHdHdesed punp.
Qomposi i ong Ak e AN BESRUELAdNAATRNS, S halb oty Aim ni stration
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Aqueous corgsegteandrikimeensaly dlrohplistaeants Far L8mpPlsshiofrhytene!. phes¥eiidy be provi ded
wi t h converdidoboiand dredypilestod, atibécterial eaiérk (ol exgmptpeastess oftpara-ci t y- nodi f yi ng
agent s and HyB@xytekgoic AfdIeEHetatiG BRatd $uichas diseyiuralegetaledERTN) andsitered to t he
nose by nebylin§abbiQhgentd shdrthbnibrsaxRiectnidBdedo RbAR ddn HA isets to deliver a

fluid Conpqgﬁcﬁ'\'a% oIagsiltJrQ% A Lmé:;%ﬁ'{r\g 'x?ns'Exzmgfefslo I'gﬁﬁgcrépﬁc%!l);' on may be
aqueous or Non-adueous $ut @_I ca \%.ggunec? IS pueh Q. .u!td %|I% enser nmay
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doses of t hge fdindighimrsddhipeBiiod. he doses being di spensabl e upon sequenti al
punp actuations. The dispensing nozzle or orifice may be configured for
insertion into the n strilﬁ of the user for spray dispensi the fluid
conposi tion q'?ﬁoé't'w?e(?%%%mpﬁﬁlbﬁenatyfaﬂ chnie(foﬁ]f’g gﬁ%'@rsu en?'ﬁrg)qg or enent i oned
type i s deseqidsedne SR Fufatipalp & fchﬁuwcﬂqr@ﬁ%?ﬂ"gﬁaqi%%i%?f Wopl i cation

publ i cat i ormedigerent NEickEOS a8 s(nBaexd e enmrosition. t kg pxammie ®F spenser has
a housi ng wmatint dfeusadara ufddis dn dinsaitavhiph wilevat ceudedvannigy durtbgmpxiegsi on punp
mount ed on BaeRREF pPRIMmbJutieMN badaptad@ sarthdiatitslingl0aPREY bicéhbis, dktershousi ng has
at | east ongqfNAeLn QPRI RlSyetfRe! (2 8broMH SBndoratrahb&oaevey, dl y wi th

respect to t e%gselngt ve 't he, _con n - ' sing by
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conposi t i orPEHRENAPOY YR 18T 5T GR TaMPLIEP OG- e o for B fdusi ng. I n
one enbodi mbett 0.5%héwi).iagediprsibe fdelrvaight ofthe prmppsiier-al type illustrated in
Fi gures 30-40 of WD 2005/ 044354. Aqueous conpositions containing a conpound
of formul a Ghd ordriord tdplvay-BEGEIAG iagetlsy mag 66 picbéEtosehibvd toritigolithayly al so be

delivered by, DiRRaas: Hl L08R, i-Lbulinh & B8t MALIs BRlRM ey BRAhGIBS | ON
p_ubl Ication fn &r]rrber %\Pglp%yel%%qgém @ st %) tsl'ih(frmlc}eeggt’aréylﬁ{t Iir’?‘lrf@dml e as
di scl osed Wt f“eafgﬂgfnge v H r? H hereo Or as di §C osed in
United Ki ng@otadjyat 'dﬁﬁﬂxir‘?ﬁ?t gyg??’ﬁﬁﬁ‘ﬂ@rc g ‘?‘2’@&??’@%’@”5?8 Group Limted),
for exanpl esostodi Atonisheeniviting agent.drnsefest. sy Pk iiudad nadzmayat @FPm The punp
may be act u@l e Sy (vew), acthumstfam 4§ tab.5%l (esedior exaRiplpuartest 80% (efv)GB0723418. 0.
Dry powder 28966 tHeiteBSvdight of BPLEAposiighl very to the lung by inhal ation nay,
for exanple, be presented in capsules and cartridges of for exanple

gel ati ne, blisters of. for exanple |amn 1 Di il, for use in
an inhal er O](t)l}e 996”308?'F'?n§t06trh.e "iygwgﬁy %fbeen 8%%23? a%&gwggoﬁgr?gg%l ¥ contain a
powder i x BeTRG RSN SIEHEB TN LSRRI e G OPGIARA- 2N paBalgs such a6

phar maceutical ly acceptable salt thereof and a suitable powder base
(carrier/diluent/excipient substance) such as nono-, di-, or

pol ysaccharides (for exanple |actose or starch). Dry powder conpositions
may al so include, in addition to the gsug and carrier, a further excipient
(for exanple a ternary agent such as a sugar ester for exanple cell obiose
octaacetate, calciumstearate, or nagnesium stearate. In one enbodi nent, a
conposition suitable for inhaled adm nistration may be incorporated into a
plurality of seal ed dose containers provided on nedi canent pack(s) nounted




O ntnments, creans and gels, may, for exanple, be fornulated with an aqueous
or oily base with the addition of suitable thickening and/or gelling agent
and/ or solvents. Such bases may thus, for exanple, include water and/or an
oil such as liquid paraffin or a vegetable oil such as arachis oil or
castor oil, or a solvent such as pol yethyl ene glycol. Thickening agents and
gel ling agents which may be used according to the pnature of the base

i ncl ude sof FOPAP APPIRRACIOl RTINS fedhcaberate.depepeknivt Ciudihand

pol yet hyl eAehygraue frms), goesidivimphos plestes aptknixiisgsdbsrgPol yret hyl ene and cel | ul ose
derivatives, and/or glyceryl nonostearate and/or non-ionic enulsifying
agents. Lol tafsringeigeeif bres] btk ibiidedamafauegi sf dm oy shasavand will in
general al &9 oconkisk fo $A%wAN) bIROn o hitlghthr #BERMBositdaDI 1151 ng agent s,

di spersing agents, suspending agents or thickening agents. Powders for
external application may be formed wth the aid of any suitable powder

base, for %g%{ﬂfﬂ?%?”f‘%{?‘ asing pq5als HUASSHPRIPSe SUBR8e: RASF B 9637l ated with an
aqueous or MeeehdyaessielErse. AYos!. CompvIup; ppadmescicespacH ¥&tsi ng agent s,
sol ubi | i si ngbégeyibritols ammenidmmtycaderitade, dnaupraiis.arevtrievmsnnidhe conpounds of
formul a (I meathdl, phciypageill dadphbry a as0ePiablLeSRIehS al B@if@D flavsRyng f or exanpl e,

be fornul aygd: ol bhBRafesMediel i very by conposition into patches or other
devices (e.Qg. pressurised gas devices) which deliver the active conmponent

into the skin. For buccal ,administration the c ositigns may take the form
of L abl ot 3 OBF O BOB RO EEN ST B NI HoE ool SWARY PR Mo mEE. The. conpounds
of for mul acPmyound(s) prieraiies GXIRIeS yExREpiastoh Blamasautically Resegblerfly al so be

f or mul at ed selserdsiipplods. totdre sot ligitgd toc propdems glgeot divvaylenegisibol. stipfrosi t ory bases
such as cogféaoljgidesy, cittanol, pélyetiglianeevicole $for xlaeprorpEaneds PEGAO®rsmd a (1) and

phar maceut ife@lahy. RGHERNBRcARINTIBRERN praBYerd ghRobe formul ated for
parenteral adm nistration by bolus injection or continuous infusion and nmay

b ted i it. d f i i,nst oVials, |1
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suspensi on¥eigbt of¢mgosinealio.n aqueous or non-aqueous vehicles, and may
contain formul atory agents such as anti-oxidants, buffers, antim crobial

agent s andic@mpb&iidrg itérintReEdUsiidgra86eIREISde Aueblid) dfdaNigloYaqlebgs/dghdive
I ngredi ent gAY D& ﬁqvgb%\é‘gle(g Jté?lfn@c%@%o&%@tab it @Bq Wtﬂ@re@piga%r% ghlie venhicle,

e.g. sterile r S%”}Ee th aor iv%e;[ err rex moqeereusrev' 'r-f.l:l_he ogvlé:lg.igoallér r%’[)t_?%ent ation may
be preparegyijLi| _F? R? BOGY H?I@ E(S)Wc?er §§e8i| geﬁ Iy |nrf o,f’ dividual sterile
cont ai ner s 9BrPMeR inhgleTRPrermefesed MENLEHS Y FRVAR dHIEIERNPSA! IMRRIESCAch cont ai ner
and fr eezePhs§irisgd agneeo] ghaisou netdissrs ponsuiffaiors.| Puitehle cprmaesiieeut i cal |y

accept abl e cemthihsvatdnas éwfdilnent catsderlie tfio pompbset @d mvvtle waddeidrvdte as adj uvant s
t o nodul at eodvRaiidnabédcipiéntsysuciSas Bufeanpasdntd, @aitympdismatagbits and ihgody (i es) or
anti body f FRYMVRMe6S) cdipodflorthdydee e LMMABRALo IRGLAdh NGl | imted to
protei n. - DNy ol Lol AeAq, hacierda SHoGhodliloHe 3y BE ayldope- [T ke particl es,
t oget her wi “one or ‘nor.e corrgon(ﬁnt S Wt edruvant actrvi i ncl udi ng but
not |im t eGHEPSINRHSRERINS AT reToSY FellAGd HaMreSSHEReSPAFS: SYFR&P Bshock
proteins, IMSRad doserva aviinghe uspel adeitablaliquelad prgpefedl i pi ds, ot her TLR
agoni sts such as CpG DNA or simlar agents, cytokines such as Gw CSF or
IL-12 or sigshipasiti@gestiminihiaticorpioalyds tefnobe (foid:xample) foaind tphafermceut i cal |y
accept abl eo§f?qir¢it%€ bNBEROLINgTMILBE pREVIRYEHeBL R BEmMsitbRs SRIRIuBALS on wi th ot her

t her apeut i . o T (] tically
accept abl e%orggfggoﬁ ﬁgggfg?e%g%%ﬁ %gﬁgg\&t&s %g@'grsr%%&g £ ﬁ@% ?Qﬁgggﬁfbﬁg agent (s) may
be_adni ni s"ERRETS LRSS A SHIPS oraim SRl SRR PE R separ at el y.
admi ni st r attPEl Ry’ ReeisUiRT Bierst t Anebla sPyreytioss gordan walar 95 thedilugny obr der . The
anount s of catier iootnsqunebes.) Aafeofie corupaitiphy fooadriiaistrgiva tavéee dungios apdey

accept abl e ngglde(Boviddaaritaebnantortanecpidhes suphas beieeing bgentd, yonaay-i ve agent (s)
and the rel@dryi€g hddMaR 1R IRAMGHERE Bt b&Rions May BB o $ehemlnRerbditoor der to
achi eve the, oss'erbg%tg :QBI ned therapeutic effect. The adm nistration of a
conbi nati on of a orrpouné) of formula (1) or a pharmaceutically acceptable
salt thereof wth other treatnment agents may be in conbination by

adm ni stration concomtantly in a unitary pharmaceutical conposition

i ncl udi ng bot h conmpounds, or in separate pharmaceutical conpositions each
i ncl udi ng one of the conpounds. Alterrmtively, the conbination may be

adm ni stered separately in a sequential manner wherein one treatnent agent
is admnistered first and the other second or vice versa. Such sequenti al
adm nistration may be close in time or renote in time. The conpounds of
formula (1) and pharmaceutically acceptable salts thereof may be used in
conbination with one or nore agents useful in the prevention or treatnent



undet ermi ned nmechani sm of action, for exanple those disclosed in WO
2005/ 105761, WO 2003/085375, WO 2006/122011, ribavirin, and simlar agents.
The conpounds of forrmula (1) and pharnmaceutically acceptable salts thereof
may al so be used in conbination with one or nore other agents which nay be
useful in the prevention or treatnment of viral infections for exanple
i mune therapies (e.g. interferon or other cytokines/chenokines,
cyt oki ne/ chenoki ne receptor nodul ators, cytokine agonists or antagonists
and si m | arA addispenseranay tvm@'mp@uwcth\sﬂab@rﬁé@d cenpgsftion fothe dasdent s,
anti - i nf | anreities: yThadleidtcemporitonasayder dqueasto non-dsueous, hontysitaiyoi dal
anti -i nf | argBéQY sageatsid (RSNsBShapRdle s dldeAdin@@Ralkeor ditpensigropmdends  of
formila (1 nBligh MR SRR £RbYinBRGARbARLAIRARN dispehies H2h u«@y be used in
combi nati o }%cta acE}ﬁEUﬁFr-%qph%q %rclgefog pg%ELSeCM\QI‘!ISCm {RY ¢ ?d%§ éu@ht he
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steroids, NSAfubbconmasiien b 4‘%@@?’@”% @isRENspie HPQ &g ariiti Félmpaﬁfﬂ@ﬁ@‘sgl c

agoni sts, ameidshehdimerogile oagifint syay bheogigyiedifordr)sertion irotheewsitie of | eukot ri ene
nodul at or s tadgkes fotspray diRERTRING jof tFemaalcomabsittntint @dyhasheradany Asweh as
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cyt ok:ones/ cﬂ‘?@ﬁ?ﬁﬁrH%%a 'F‘é‘@ d@?"c?rﬁﬁl‘{ﬁga? ors, cytokine
agoni st s orcoaznt@g@lmp@mmomﬁ_tﬁaﬂ a@@ﬁpféi@’gerafﬁfcpoﬁialﬁ'ﬂgaﬁﬂ%@ﬂ@)ﬁmowh@%orrpounds of
fornula (1 )hoasiog juweat askarteifingértopesbleitedblee whiah issnovablednfardmyitbe used in
conbi nat i onReddettto GRENCREINGB Roveithe Eorddedt lupwidiyehthemyudiey tiseéans ofa t he
prevention Qgp, & Q@emﬁunﬁto%ﬂl‘ﬁ@ss aﬁtpg urfrX 8 e e@e&&lﬁ%? m@rcafﬂ%gitloﬁs such as

al kylating aggfna g mposc%%m'thsrg rar?a%af Q) by o*t% Eousﬂ'n ir{rgﬁe t' mtotic
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t herapy such as tanoxifen, goserelin and sim|ar agents. The pharnaceuti cal
conposi t i orsuacesoodipagtidng cotiteining\aeremporndaijoralisd!) bea psaraagguticalyor in

conbi nat i omcédtdbla@sall te@sdf neuyeldtdealeliidi@r Bpepinas@endset in latdheationdner apeut i c
areas, for %mb&;cmtaugmdah&ﬁﬁunﬁ@rmﬁb@@@@@soaﬂe@aﬁ@mlm.wﬁ f@ccording to

the 'nvent'e(?(amﬁ%yas%lsélgs&ew Eﬁ%ran@e?o 3 90 MdLh oPEIEsG Lhgcenment

therapy. T 0 PaipnrappliaRon lfabergi,B ’f\gﬂg?ﬁé@éﬁﬁww PR ot abl e salt

conpri si ng tE?) 86?[8 pﬁtfe”tf%’l"
t hereof , t @@‘é'ﬁ’ﬁ'@ﬁs\ﬂisﬁ'ﬁs%iw'ﬁﬁﬁ?fe”ﬁﬂ@ %94‘1’6? dreaseul 1R MALRS ve agent. The

conbi nat i orstuatidyredctuetoabbdiecioney itoowenil €rif GP0B43P8sent ed for use in the
form of a pharnaceutical conposition and thus pharnaceutical conpositions

conpri si ng @y %mrr&a&wbmno%fcﬁai‘pﬁdae@euaé?ymhé RAg LY ehamlidmay, rdreast  one
phar Macelt | fambié, ALGEH-ANY i oflsl e Bha BtrBBLd &rflr AIRPIEGhlRPbESRREs 2 fur t her

aspect of t nve a conpound
of Tt or mil a Y aﬁmﬂ fmd“ ol oy or B e AR dodhr © Gepend

upon a nu "d&PmP% iope gengrally GeRigimA @Wdﬁh@'@ﬂéﬁrfaéaé'on ske C@HBOU\REPBht of the
reci pi ent, foinmlgplerapbammeditichibraceeraile salighereefandwrauitaiiipivwdsr Bsgerity, the
nat ure of t(barieaiipetickdiment salruthrichesucbag enood-, did wr polgtacettarioss @are al | factors
to be consiggmge- |acT&@otrB@rcﬂpemwlp@@hémo@;b&mgmy@mwud@u ihlag@tiel g shoul d be

at the di S%&E.‘ %ne art. end@apfenP %&&h Qat{gﬁ%r L& SSen & &lhective

amount of g 1 $ es @ ] gearae the Lrealment of humans
suf fering fers% reg?mi3§,ce§ i %?‘f’%?eaé%‘& Hmﬁ 1R A0S E 3%%'6 0001 to 100
ng/ kg body wei ght of recipient per day. Mre usually the effective anount
shoul d be iinontiempedigentod canm@eition suitebleigy/inglddadininvigiagen mpebe day. Thus, for
a 70 kg aduhﬁorm@teemmbferaot& ofiseategitdead camaues ppeideday madicgdrdenisual |y be from
7 to 700 Mpacki@f mbiHiéRinasah sandiciimaahied d6Wel ehe @bntaideis Magtoeat i on, typi cal

doses for to | er
G S rhis o nétﬁn 3. pebidde, SPAHLisRS pb bl ag.ragﬁeoarndlmé%‘s@eaﬁﬁmnmegg(guch

5
2w ¢ nadorsqibbs i i, béf%"%ﬁ%g“ a5 0uEber St Mool hat ¢ he
total dail WWG@@%‘%‘OWP\@@%% Thgmedieamant 3¢ é‘?ﬁydﬁ"te RUMPSS Hgfr edutically
accept abl e fomns fasinstaneagisralrnsfor Bo elvndaie pirip- Represnntalive @hﬁ*ﬁﬁ*@d as a
proportion of the effective anbunt of the conmpound of formula (I) or a
pharmaceutically acceptable salt thereof per se. Sim|ar dosages shoul d be
appropriate for treatnment of the othepsconditions referred to herein.
Compounds of fornula (I) and pharmaceutically acceptable salts thereof my
al so be adm nistered at any appropriate frequency e.g. 1-7 tinmes per week.
The precise dosing regimen will of course depend on factors such as the
t herapeutic indication, the age and condition of the patient, and the



Thr oughout the description and the clains which foll ow, unless the context
requires otherw se, the word 'conprise', and variations such as 'conprises’
and 'conprising', will be understood to inply the inclusion of a stated

i nteger or step or group of integers but not to the exclusion of any other
i nteger or step or group of integers or steps. The conpounds of fornula (1)
and salts thereof ma r re he et hodol ogy descri bed herein,

whi ch constf{EEEe @eﬁﬁf%%gﬁﬁgpp%ﬁﬁ hidg‘”(feﬁv@ﬁrﬁ‘?tg%py Accordingly, there is
provi ded aGfeeadddingr the preparation of a conmpound of forrmula (1), which
process conprises the deprotection of a conpound of formula (11): wherein
Rl and R2 ardey pevdaeinpaahietensosiioh nzgdisbae provilepeoubdikoéschairiubm (1) and R4
i s CL. 6al Kiphalafiihhichid 168 b e thdr bdiANbTiGh withd h¥eAY AhaRER f@r nmore of the
fol | ow ng %%e'riggg‘ldfgé cﬁrfl?'cogﬂé:)ositi(gne It}{égr?@yo:rgg gﬁ.ﬁ?ﬁglrayonp h]gltlr?ei(f Efvhgr% group,

00. prepanpﬂg a salt of the onpoynd_so-Tornmed  There IF' urther “provi ded a
process fo t"ﬁeé‘:éﬁ?jgﬁsofr'ﬁf' BIP 1§t NBRIRLROD B OF %'BQﬁﬁﬂraom'?C%W@n process
conpri ses E¥ffferPRyl2l eYkgedAeviess of bisresre TYRBIHALERPt her conpound of
formul a (1 }jAstadertchey EMIHALER™ (Sxhaiimgpdnd CRICKYIABGRBUfinronagaor nmore of the
foll owi ng optional steps: (0.renoving any necessary protecting group; (ii).
preparing A f&fHet diverdy RRUCRTROLRY paRad-MHRBle GRpoSIARIR metr&Pmpound of
formula (| b%]segaffﬂb%éﬂpé!s%n}té‘ @%%Uihé@#a'cﬁf)ﬁf?és‘é&ﬁ&dosfe%r @a{&?@@lvﬁm thanol, and
treated wit S0 Lét. on o0 BE[ r%gen chlari ﬁ‘é’ltn'a sui tabl e 50 vent, for
exanpl e 1, A°diGUEAE HH A PERRIOHIFYCS: WRF Y &Y paﬂe'gﬁpldﬁrﬁ'f"%'t@??per ature, for
exanpl e r oBENGEdIAS EFeRNS FIUPIHESs Pigreg oF PRBIMESSRPED §if @PsYs fRethatihe deseanpl e 4- 6
hour s, andistdb@ te bk eeimingdanto Wedpatinoksriungshendbe yontedsaities dayicgi ve a materi al

t hat is theoutpiepensedaikateiakaiplesfofSutit edices agranshdasetiont@r exanpl e 1M

aqueous pPORBTAHANE QAT BRRBEAIIHAUNL] ARMHANSIHAOCRS @BshBS IhGHihant solid is
then filtered and washed wth water before being dried to give a conpound

of formulag(l)..Alternativel after remgval. of the solvent under reduced
ot eseur o, FIREHPLPFaTa sayoasiopt sUBP S i RoR Gl SXaiPEr LSRBIEN | or Cexanpl
net hanol , SnSARN@ad 9y SLYRN & COTPPHI & FoBHdN enaREmeefWitHY for exanpl e an
am nopr opyBccsPREbleskl ingrechant a sldtablelpvapetiant svathas@ fluneerber diivdbopressure to
gi ve a conpotmadngthidrofiunudaartoh)or mktwesbetsat] poficflatymyli@fiidrpalkemgs.al so be
prepared byspdernt,ea o efafRbrodtheATPoUNd, 3% 3-haptab@d-rl-prbRArie 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

cligolactic 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.q.

ethanol. Pressurised compositions will generally be retained in a canister (e.g. an

aluminium canister) closed with a valve (e.q. a metering valve) and fitted into an

actuator provided with a mouthpiece,

Ointments, creams and gels, may, for example, be formulated with an agueous or
oily base with the addition of suitable thickening and/or gelling agent and/or solvents.
Such bases may thus, for example, include water and/or an oil such as liquid paraffin
or a vegetable oil such as arachis oil or castor cil, or a solvent such as polyethylene
glycol. Thickening agents and gelling agents which may be used according to the
nature of the base include soft paraffin, aluminium stearate, cetostearyl alcohol,
polyethylene glycols, wool-fat, beeswax, carboxypolymethylene and ceilulose
derivatives, and/or glyceryl monostearate and/or non-ionic emulsifying agents.

Lotions may be formulated with an agueous or oily base and will in general also

contain one or more emulsifying agents, stabilising agents, dispersing agents,
suspending agents or thickening agents.
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wherein IR4 is as hereinbefore defined for a compound of fornmula (1), R4 is
as hereinbefore defined for a conpound of forrmula (11), and R2P is a
protected R2 group wherein the protecting group is a suitable protecting
group, for exanple a tertbutoxycarbonyl group or a carbobenzyl oxy group,
and thereafter, if required, carrying out one or nore of the foll ow ng
optional steps: (i)-renpoving any necessary protecting group; (ii).preparing
a salt of the conpound so-fornmed. For exanple, a solution of 4N hydrogen
chlori de i Padesedpreexiasnal garRligation ayds farmednvibinesid shpy FHtebsT Pe6iehul a (11 P)
in a suit albiase.Solaxemple, fawr lackvenyl stareiet Prappinay pé foemulated with abbeuqegs i od of
tine, for exaspheuebudbhuns @inpdsisy biadneort aRpatiag agenis, bolubiksikanpl e anbi ent

t enper at ur gyehibes ekt i %F eserlstiveoncent rated and dried under high
vacuum Thgaggr ude E%@dggjtaei S tﬁgn purified by, for exanple, chromatography.

A conpound of fornul a I be prepared by reacti f d of
formula (I |Tﬁ'?:°°mﬁﬂ‘é’}déioﬁ’l°rflz!é"gﬂiafé’spfﬁw ;en&sc&}%%c&eeé}?*? Iﬁ%& PPt T oibound of
formul a (1 )exandlere fognigated By Epnfgera delyenibyampetition ite RBGLASL 8Hef or mul a
(1), with devicenfean pessfristdgardexicéX)whidRie{Drer (he) activeheonmionerRintd theas def i ned

for a conpauipd of forrmula (1) under Mtsonobu conditions in the presence of
suitabl e reaction nediators such as 1, 1-(azodi carbonyl)di pi peri di ne and

tributyl ph i e f I onpound
formila (X Eﬁﬁiﬁﬁﬂ? BBl o RaS R b B BT Bl ker € Tent, for
exanpl e t et PEM 'f‘ﬂ?ea??%v ntignal MROBYT car bony! ) di pi peri dine is added and the
reaction mxture stirred at a suitable tenperature, for exanple anbi ent
t enper at ur éhhefcompaursigiof fbrhela feandphaghageuiinglly fesepteanpisghargofr@ynours. The
sol vent i s dispavethulnerss suppogieded) e gssuntaniancbnvdraion® sishoeitgpubadesed by, for
exanpl e coldyima&BaBLASLABRY: gifder@pound of formula (11) may al so be
prepared by reaction of a conpound of forrmula (lI11), for exanple a salt of
2O%gﬁggngfﬂ%§;)%%d?ﬁ$0%%fl g f Sarr%ahc%uﬁcra'll)]; rlglc%g{)tgglg %glgsttﬁer?egflnttay wWth a

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 multidose containers with an

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

suspensions, or emulsions in aqueous or non-aqueous 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

individual sterile containers or by filling a sterile solution aseptically into each

container and freeze-drying. :

The compounds of formula () and pharmaceutically acceptabie salts thereof may
also be formulated with vaccines as adjuvants to modulate their activity. Such
compositions may contain antibody(ies) or antibody fragment(s) or an antigenic
component including but not limited to protein, DNA, live or dead bacteria and/or
viruses or virus-like particles, together with one or more components with adjuvant
activity including but not limited to aluminium salits, oil and water emulsions, heat
shock proteins, lipid A preparations and derivatives, glycolipids, other TLR agonists
such as CpG DNA or similar agents, cytokines such as GM-CSF or IL-12 or similar
agents.

The compounds of formula (I) and pharmaceutically acceptable salts thereof may be
employed alone or in combination with other therapeutic agents. The compounds of
formula {I) and pharmaceutically acceptable salts thereof and the other
pharmaceutically active agent(s) may be administered together or separately and,
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wherein R2 is as hereinbefore defined for a conpound of fornula (1) and
Lisa suitable |eaving group, for exanple a halogen atom for exanple a
brom ne atom For exanple, a mxture of the trifluoroacetate salt of a
conmpound of forrmula (I11) and a suitable base, for exanple potassium

car bonat e, |n a suitable dry solvent, for exanple dry N, N-di net hyl for mam de
i s heated tirring at aswtableterrperature for exanple 55-65C for a
sui tabl e p¥ ‘?'b ”BT"Stlefeﬁjgep?rﬁ‘e'ye%g%'fs’éa“f”Tag Oﬁ%rsg"“'tﬂ”%%%nd of fornul a
(X1) is adsrayentrdy.tmanysarier iThg ampiaispidheecipragngls) of farmutadbioe(@ enper at ur e,

f or exanpl phardBehBGI acceptable dalils) bepet araldhobthend pheymdoenticaleanile 2. 5- 3. 5
hours. Theag@mpeinatii iale tifRgs cRkHIMIraldkbE sbisctt€HULRM td &chievs Ui t abl e
tenmperaturge dfeQEFed%ﬁmleﬁt e@ﬂ:teﬂte@t”ﬁ‘ﬁé%EM[n%ira@d?%f%Q@m%f}]btrJn'otf'g conti nued

vtore) SRREARTEL B %ﬁrrsgpminﬁ)ag EQIIPL Eedd S 15 cact 1 on

m xture i s eate 1% 50 60C, and

reaction cBRTRUSICRISMY d?f%t}‘“ ahob h%‘{ﬁ) aistratiep SpnqoRite iy A and t he

m xt ure exPhaEeetitigal comeosiion inghidag detheempouridsr ordx agparade et hyl acetate. The
conbi ned egtarmetaitical eompaditeds eadhtinahalirgronetohie compoends aAlteroltiveld, f or exanpl e
by passi ngthclto@bBbtich RAAsEadRRgERtisoparsidlin & dgfien@ thahfe wheletedte r enoved
under 1 edugedmBhERBHS adniNisfrdd iidl @n@ HRMHE: sbSnBYF Likd fillsL¥suchOr exanpl e
rever sed- p?&ﬁ_l? %gm&?&m be Cn)%el egrgofgqrpﬁmgs m xture i s nade basic

with a sui ase or exdnple gat ura aqueous sodi um hydr ogen
carbonate solution, extracted with a suitable solvent, for exanple

di chl or omef PaFRINPONAZS efemulsbisnd aharesatically desastrblerssits igeebmay BY passi ng

t hrough a péraide coelpaataninwih ooapt mord ggentanskftl reths pravertion pereatmdnt oA conpound
of f or mul avitdl Infectivize IExbimplel ef $83h gEentpin ei6d o] @kthde dmitgtion soobaigaeend of formul a
(1) is Cl Baiblrs s@h M&%%%MM'V@Q@@AI&@?‘&smyash@eums%re%c@yed eaction of

a_conmpound, fiéb 1é'ah21w %4@6@%@%095?!’{%1@&% fré’ang ;3(0?)‘3(?‘)1(;‘0'

of formla, (

wherei n R3R | &ﬁ% 8Idgszr5}ﬁjﬁ '&Wégbg is a suitable

| eavi ng grBQFb'”wf‘B?o &9@3@9&%& 20990 640L VR 208030988 WY oup. For exanpl e,
a conpound2@5/FagBHi VO 2P04/064aR% VP B044E5RE7.gV G 20038079éd.iWed for a conpound
of for nul a02/D3435sWay2h06gens543, BCs2EPM002R, ER 1865131 Wbl ®/478By enDd, for exanpl e

DMF,  and hegdesk7bsi, fd vood/ea728x antdiRiaMabénta rBeRbticBihitliBrstiuMead sol ution. To
this is adgé‘ﬂm@;r qmablxﬂldafr‘cmﬁ&rr% v(%b%%)vuhl e@nc?éﬂnﬁl:?rtéjgg ntS Pk él('ﬁe ref or

exanpl e mhib"% 19 st the I ? élnhl Lor S XIS 7 il d action is
stirred at %Ssﬁ%ﬁas \eprdRareinhiplors xanpt ¢ ‘Onﬁ H’t'”taé‘ erature,

over ni ght . ”‘?i_ Ve MRy W%‘frerfa&’ rﬁﬁfé‘” W *ra@ragawbaa Rdstirring
conti nued feginawr, pug thig \befﬁieé@? ighibitqreBIL | eCHEIA wodr s, t hen

further cospdaraeofs; mwramanbaaﬁthOé)eoncm/remsaerummb ighibitord slgheenti nued for a
sui t abl e pegrbwdinef diddreine flamivexed R Citabhe NEidcSvir, $1a0idi56| agemtiri S then renoved
under, for jgxariSvoxd f§£nh%ﬁ1@ @Boﬂ'érﬁtﬂa%meté?mﬂ}d)ﬁ% é}n&o%%ou“d of formula

(II) V\’hergfv ﬁe d% % - cgegl(aére%eps% R tagéin %FE Ia (1) is

sal kyl ?a R wherein
the R3 groﬁ'ﬁbC ?95’85*" 5’|9 apt; 8’89%5’[11@8“"5? S‘I’%‘rﬁ?dmﬁ‘“(’? P ‘prﬁ§ F"Hg’en may be
prepared b§udfiEgieyirapine. flavirdiogrgindrens; dpvbigenamugacal @Ftlp@%wfﬂyuwa of formula
(11'P) as héMeraBeT Meel 2edtiavivide, aRd sindlraageints; eatrydonipoumaicofis f ornula (11P) in
a suit abl eesfaliniea(T-20)0T-1ex8MRCSEX RROOI4D, TISX 398 IBIERBEd, 6HaX efid 10% pal | adi um

on carbon gnilgr aﬁehfsa.hle@rafssrmwta%%&asf@éwmh%m%mg%& Giperature, for a

e pf"g'bﬂgsgﬁgéénﬁﬁwfg”@ %ﬁ%ﬁﬁg@ %%H{Su”t;ﬁf ﬁggiphle?et e
| biS SHat 2 BT s {9 fravingg Pvent. |
oxanpl o ot FAKHS, e O L e inaVOVIZIT 4599, @ B8P HPTASRA- WOV ac o T o gi ve a

conpound of0G405Hi12 V(I®l2§)o4/0ﬁrﬁ@ﬂ@.lvmot2lﬁé4/0®0@6dm9 2@94/aaﬁa1mmdww a conpound of
formul a (1 R004s03apar age BimilAr aaROMAGarihidhay ifkibigord $UcR)as MBysdse, pr epared by
reaction oEa@anmmgémaﬁmﬁ}f pér%wbﬁdéJnhér)ageﬁt@rlo@&aarma%&ké@%achoa‘s a conpound
of formla Jn% Jﬂee o shefilV %@%E@E&%ﬁ%@m%@ a&.sgﬁé@ound of

'8

forrrula(XlEl ned for a
conpound 010ll BF‘H‘Eﬂt Caﬁﬁ §E§138 %r\ﬂlsfrﬁl?lrég‘?rgsa\?FW{:j'ag%gSWBO for exanple a
hal ogen atom for exarrpl e a bromne atom For exanple, a suitable base, for
exanpl e potassium carbonate, is added to a solution of the trifluoroacetate
salt of a conpound of fornula (I111) iar a suitable dry solvent, for exanple
dry N, N-di net hyl formam de, and the reaction m xture heated at



a suitable tenperature, for exanple 55-65C for a suitable period of tine,
for exanple 1-1.5 hours. A conpound of forrmula (XII) is added using
additional dry solvent to ensure conplete transfer of the conpound of
formula (XIl1), and the reaction mxture stirred at a suitable tenperature,
for exanple 50-60C for a suitable period of tine, for exanple 3-4 hours.
The tenperature of the reaction mxture is then reduced to a suitable
tenperature, for exanple anbient tenperature, and stirring is continued for
a suit abl e Up@steEUNasmeshaismhRCligR JAPampls-thoperigiosed YO r eact i on mixture is
t hen heat e@00%1QH761i WRIR083/08587 6. \WOA0EE/ 1 2HH 1 enaiiph candsindBr 8BWisand stirring

i S conti nudtle tompauntisi bt hemulal(l bard. dthatccesticaMédoeeptalse saldaitbrenidhatyhe reacti on
m xture extlaekededvntdmBinstidr il dhe 2P MeRNStherf@Ente ¥aRkRP hRaydk hydruaget ate. The

conbi ned op ia\%nﬁ&lﬁ 5?%%%&??1]\)‘\@%“%&0%?& WehSE imd'ggrirt]agqe abiBd (granpl e over
r

anhydrous s um s ate, . ter cancent r at Il nder reduced
pressure. fﬂ%’*?&%%reof‘%f%‘a'é?e erR 'ﬂ_éspﬁﬁi%”i}ez‘a',e gmeé‘%((:g?rt'p'l' '38_%”13%"’

chr onat ogr FRYNG AIX Y ARRIBRISYE GPHHIMIa(agents) ﬁﬁ?thﬁ@pﬁﬁ’t@ﬁ’éfs‘éﬁgsf romthe a salt
of a conpountfibofticlagenislaati{rflemmataroaganiceivph es cotbicosierdida@measieradad salt, by
passi ng a seli-flhomatty ddeetsgdbnins) asd goipagadsof fornmula (111) through an

i on-exchange colum. For exanple, the trifluoroacetate salt of a conpound

of formula T@éh!&%ﬁéﬁﬁ?%ﬁ%%%{f@n&gﬂ pfﬁal%‘rgc%gtgzlaﬁ/ RRLMSHN safs WerSf ARG @ M xture

of met hanol d di and, | n r nditi oned
a1 nopr opyIUs&h: cERBPr kR HUT of Y mofk GhhejgBes with e BB TUCC o
met hanol  amEPVaMtian B IrerEEALA @llergih disare. BEFUBRLY U3fsveFUIHABINS educed
pressure t dlisghsee fof sxanpepntioesimmyneatherapy. lapii-istamings) sterofds NSAYRBound of
formul a (| lbkgnchediatoes (proepeta @dgbnyisteleqorapbryit agonistsf ardiceadinprgisrededs, f or nul a
(rv)y: (I V)tneogml_rn@b,%éﬁhotﬂeﬁgtéﬁe&l@ﬁ@hé\h@ﬁmé@rschﬁhﬁlsmrdr hgphtsamonsaradnd  of
Lﬁ{jmé' ?S( ;)aBtri O;& gr%r%g sgrgf) &l mﬁgl?,reﬁltiﬁﬁl)jQﬁglL{é?Bnt@I}iYQ@ﬁp@H‘_n@, Qiﬁti-|f1_91r2m;|1895 LLL,
in the predBf&EMgs % Syicf g@??&“éﬁ%%‘%m”%”%&f@%f%”@. rr%[a? Sﬁﬁéﬁtﬁ% ¢ acid. For
exanpl e, a "SnsPediicdmaNefherpyps FrEETRNY §rOMSE FBALU LORETFS i s added to a
sol uti on ofcylekine/aiprmmaiinedecaply medalatorsyyyiphineagenisiss petagelisfedtR for exanpl e
met hanol . Hgenists bdisimnilarsagstts).red at a suitabl e tenperature, for exanple
anbi ent tenperature, for a suitable period of tinme, for exanple 48-72
hours, 10 GiHk@oRpSHRIRBABHAT (I)TAH JheAedck Oftal) adcibigié SallsNRdeGoRy@RL I at ed
under redu%%gd Brc%ﬁ'u%tﬁ'éﬁa’on?ﬁ{hod’n% opﬂo&g tgér!a Eer?t \n)ﬁ’lch Iﬂ}a@ b%"ﬂl'sé mﬁ-ﬁ sol vent, . for
exanpl e eth acerate. 'he resul bant. i Ere }qs rltered an | shed with a
smal | vol urfE\Ghioy & PN EOTSBNSRE (e S PP SRERENeraRe T SUDEP SI¥ i | the
filtrate i PoedpdoRIESEraspiRhibitgs anfingtapoliies.aatimiotigiapenimkinepe innbiteiér reduced
pressur e t angisingdlat fgentsampnadoral adhgdydherapf sucb eatrhstugunab) genftheunfadl t r at e may
be concent rzati @theasighildhgesone@niorradre thérhpit 2¢h ok tdmaxifergbderalialande of a '
sui tabl e sQfRPhgerkOr exanple ethyl acetate, and then filtered and dried to
yield a second crop of the salt of a conpound of fornmula (I111). A conpound
of formula (I11), for. exanple.a salt of conmpqund of  formul I11) such as
the trifluo Sé’@ém‘éu@ﬁlj(cto%ﬂﬂ' N5 135 R f?ﬁg Ig?%rglogvayggeﬁe 3%‘?@?'S%e conpound
of fornulaqW 9o_mb|nat|on with at least one other therapeutic agent in"other therapeutic areas,

for example gastrointestinal disease. The compositions according to the invention

may also be used in combination with gene replacement therapy.

The invention includes in a further aspect a combination comprising a compound of
formula (1), or a pharmaceutically acceptable salt thereof, together with at least one
other therapeutically active agent.

The combinations referred to above may conveniently be presented for use in the
form of a pharmaceutical composition and thus pharmaceutical compositions
comprising a combination as defined above together with at least one
pharmaceutically acceptable diluent or carrier thereof represent a further aspect of
the invention.
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(VI) wherein RL is as hereinbefore defined for a conpound of forrmula (I)
and P is as hereinbefore defined for a conpound of forrmula (1V), with a
sui t abl e hal ogenati ng agent, for exanple N bronosuccinimnmde, 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 exanple, to a solution of crude conpound of forrmula (VI) in a
suitable dry solvent, for exanple dry chloroform at a suitable

t enper at ur & thdrapeutiseiippifectegdineunt of 2eperaand pformiua dddedharmsagetinblve

hal ogenat i agcepgelatsalt therecewe mpben dNIpbo BoGLIBET dTifabtale, FirRxpopléttds over a

sui tabl e pegdod, &fe, bdWei ﬁt@rth@x&rmérﬁ the Plebid e&dnﬂ;heethgtrb%ehts stirred at

a suitabl eaﬁ@@ﬁv@ﬁtyrtﬁe n I gmt?%%ﬁpee(gf%ﬁwn%tra tcg‘{arg aﬁ‘;l‘" table

period of | [‘]% E:f{ reis then

ashod wi t 1RO 0o R dth ?fep%waif'é SRt RSBV Epassi ng

through a ﬁva?aﬁﬁsmrbofffﬁ%ﬁea te@ﬁ@@ﬁt B@@@afeaw@reﬁ?@me@aurﬁroégsure The

resul t ant sehpani of ik srsentérrentiondosthe tradsmentdhf pumwahssiferingffmm eadgnpl e dry

net hanol , gertbrally sahiotila b én s kange @€0.000T toetva Ma)ie; ddg dbighi o Fecitfiens peli um

rren% hoxnt dte Bay. rl‘ﬁér@@@@éllytHgSef@ém/@@nﬁ)hntashéblhtb@m et %f@b@hrt%wfn’iﬁ'/kge;(a”plﬁ

anpl en e f al DS ere
H@cﬁf é’r{t%erd‘é@ ?ﬁu@%ra%l&gaﬁh@ﬁ&%&%ﬁle ﬂ%erat urg for

F9h 2
of nitroge T
exanpl e 609373’0 dvﬁutaﬁy ¥ 5%%3?1&0%%1 Fad 'ﬁé%asﬁgpggﬁéﬁ foéflﬁsé’rf period of tine,
for exanpl & T@'Sﬁﬁ“cﬁo’i&%a" desRs TP A kppruhisReuld ke indhq wage elobl ed and
concent r at Bécregigieme tetng eer daye Ikiapaountheayhegiidnén  singlhdnsa pek@ay ap in a
sui t abl e slammbher {soch ex@nptheseg tday, Ifiva oe trate) of subeigeetip@diay aiah thatsui t abl e
aqueous megheUsfal 20y dEead Pk Ramal Hh ArEdvAEMBaH Sf APRRMbsEmE or i de sol uti on.

The organi GodeB¥Bie saft oﬁ@&ﬁﬁ@hﬁ@oﬁﬂ%d‘@ﬁﬂﬁ 6@5&&%%\9‘%@ ﬂron dried, for

exanpl e ov A nesium.s p reduced
pressur e. %eg‘fg fa{nount o%' he mgbundloftforrg (ﬁoragl?arpgﬁuéic%l i{c;zg %\?e such
as dry met RHBEreoLzer ge- s%'f“ﬂ'%f OéaQ@ér?E?@t”% ﬁr"’@p"o?f&‘l‘ef&ﬁ??ém%mé’

t enper at ur gondjtion prfsEeddo BerPinabl e aci d, for exanpl e trifluoroacetic acid.
The reaction is stirred for a swtable period of time, for exanple 25-35
hours, andceepees it NgTd phashisrdiRnesspable Aalkarpesmayfisd s mul a (1V)
mey be pr eQ@fﬁﬁQtelPé’d ét%apgb;smpr%ief?eq%e q ﬂfamé ek, (We re&s\é) wherein Rl

i s as herej Mﬁa@ !l&‘%gurfsé’ g nﬁ %’c cﬂgs&’ch asqr; %%péutgg fca O“a hal ogen

her ei nbef o
atom for I8d8°'151|1 '8Pn° eg? E\WP?'?‘? %?ﬁt’cénﬂ]ékfﬁy aﬂ‘ﬁ'i"@ﬁat‘ r‘or exanpl e
met hoxi de S}PﬁSSPr For exanple, a solution of a conpound of formula (V) in a

suitabl e solvent, for exanple nethanol, is heated to reflux with a sol ution
of a sui tabhambmwaldﬁmpémOnemﬁgrmlee)reza@dleum et dvex foi@s coraigingdi t abl e

sol vent, f gledexanpéLamBinhanetive ,f@red@mswuam&,epswpéiumma aif,or exanpl e
4-5hours. a3 fof- %ﬁh%%r&ﬂlé‘b%rrﬁ Ic1 G8NEEMIRhE S WRMIRL (fgduced pressure and

nd o sul ¢ Qb Ea e ne f%?g U oo Lo AR et et e

chlori de sBedeiBR! adFH@Stbﬁ"ﬁ%rﬁ”@ t%%ﬁﬁe""?@ 'saphradlien MBI FRIEN- f or exanpl e with
brine, andPtiféread umj-dosagie coxanplicns pesibpsrcantairmngyhdaily Wpsh ophbiose.frit. The
sol vent i sa$ heminrabhwvedtadnolen appchipaetd fractesdodrec, & aé anpeumgedéntf or nul a (V)
may be presaéreﬂwalaﬁade@m b&ﬁbc@ftloﬁs GEVBOHRFael b afy iRk hdMhddsMdid a suitable
hal ogenat i Qr%wﬁ'ﬂﬁ WL s N-bronosucci ni m de. For exanple, a compound of
formula (V) sso ved i1n a suitable solvent, for exanple chloroform
and cool ed to a sui table tenperature, for exarrple 0-0.5C. To this solution
i s added a'SGIP{SBNSTUHRY RERvifseH iBrRfaRTRaRH icak sRIIPOSEONE GRS FHE GCOMRPYAdde, whi | e
mai nt ai ni ngf fereula dhper phaimacdydtadiwaetaptptiesalt thEmeof.soid gng onmpre stirred at a
sui t abl e t pinperetulicaly atoaptabicadipbes 2r Sdidrar a suitable period of time, for
exanple 30- 45 mnutes then allowed to warmto a suitable tenperature, for

exanpl e arﬂ%ﬁ@nséa@afgf@\v.aé&%&m&@%r%édanﬁgsu&r Ghatide o%{?wgn of time, for

exanple 5-7 3 wat er and the
SeAbe AL G T i R
exanpl e, a hydrophobic frit. The organic solvent is then renoved and the
crude product purified by, for exanple, chromatography.
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A conpound of fornmula (VI) wherein Rl is C mal koxy may be prepared by
reaction of a conpound of formula (MI): NH2 TN wherein P is as

her ei nbef ore defined for a conpound of fornula (1V), and T is a suitable

| eavi ng group, for exanple a halogen atom for exanple a chlorine atomor a
fluorine atom wth a solution of a conpound of forrmula (XII1): RI-M(XI11)
wherein Rl is Cl6al koxy and Mis a suitable alkali netal |igand such as
sodium prepared in a solvent of formula (XI11S): RL-H (XI11S) wherein the
RL group i recc¢rdaliesgiidbereofonitt eneraiinrg pyarmacauicalliacegnizple 44uateCr| R1 group in
t he sol ventcaaferdormula (XI11S). For exanple, a conpound of fornmula (XI11)
such as sodiumt-butoxide, is added to a solvent of fornmula (XIIIS). The

mXxture is ﬁ%@&ﬂ i ¥esbridiOraee @%léﬁmqs%lm&f‘foﬁ’ovﬁ‘aﬁl@%'ﬂﬂg oSl paqmba (V1) is

added. The reactiqn mxture .Is heated. t sul, l.e t for
ot ot e Wi Pt Aaaaiohe sl M dcibi€ed STPERANHIG, 1oL

solvent is %%%9%%%@9“?%95&'%&&8E@Eﬁﬂ’éf&%ﬂ%%?% P par ti ti oned
bet ween a gntegerbbe nobloviemexclusion obsarRiies Inteast ARHCReNMERUP AHPIREREr . The
organi ¢ phasepsi s separated and the aqueous phase re-extracted with further
solvent. The organic layers are then isolated, conbined, dried using a
sul table dr'ﬁ'ﬂe%@g@%ﬂ%.’oﬂoﬁﬁuigﬁﬁm u@ﬁ;e»&mwa&gaﬁ«@a H&ﬂ@%&@ﬁ%gﬂhg drying
agent is repoy iltr : - rom t he produc
under reduc 8‘:@1‘38 éfﬁ*r"e‘."’;“i\ﬁ%%”%g%’ﬁe% f%&%{ggér?éfg ?‘{Aﬂy&\\/{\'ﬁér ein RLis
C . sal kyl am no may be prepared by reaction of a conpound of fornula (VII)
with a Conp@gnr@inggf, herieitiPravided &/procees-iey tttg(pwaratlon of a compound of

formula (1), which process comprises the deprotection of a compound of formula (11):

NH2
N
N7 T
/”\)I \>*OR4
1 = N
R N \ ,

R (I

wherein R' and R? are as hereinbefore defined for a compound of formula (1) and R*
is Ci.galkyl, and thereafter, if required, carrying out one or more of the following
optional steps:

(i) removing any necessary protecting group;

(it). preparing a salt of the compound so-formed.

There is further provided a process for the preparation of a compound of formula (1},
which process comprises converting a compound of formula (1) to a further
compound of formula (1) and thereafter, if required, carrying out one or more of the
following optional steps:

(i). removing any necessary protecting group;

ii). preparing a salt of the compound so-formed.

For example, a compound of formula (|1} is dissolved in a suitable solvent, for
example methanol, and treated with 4N solution of hydrogen chloride in a suitable
solvent, for example 1,4-dioxane. The reaction is stirred at a suitable temperature,
for example room temperature, for a suitable period of time, for example 4-6 hours,
and the solvent removed under reduced pressure to give a material that is then
suspended in water. A suitable aqueous base, for example 1M agueous potassium
carbonate solution, is added and the resultant solid is then filtered and washed with
water before being dried to give a compound of formula (1). Alternatively, after
removal of the solvent under reduced pressure, the material may be dissolved in a
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wherein IRl is G _sal kyl am no. For exanple, a conmpound of fornmula (XIV) is
added to a solution of a conpound of formula (VIlI) in a suitable dry
solvent, for exanple dry ethylene glycol, at a suitable tenperature, for
exanpl e anmbi ent tenperature, under a suitable inert atnosphere, for exanple
an at nosphere of nitrogen. The reaction mxture is heated at a suitable
tenperature, for exanple 110-130*C, for a suitable period of tinme, for
exanpl e 1254igblRsaMANt. amelecT $1BRN A ene RipddiyBYEE tuable Lmrexangct enper at ur e,
f or exanpl eclambiferexamplepe ratnopeopy deRtutaddnwianththe sslventaghevegaingent , f or
exanpl e et hylcaiorRéaUS, to aivd awasipechavwf tdimwatier . The organic layer is dried
with a suitable drying agent, for exanple anhydrous magnesi um sul phat e,
filtered a r 1 - [ ound of
f or mul a (vﬁfogﬁ%ﬁ%{ﬁﬁoﬁﬁﬁ?é*f%ﬁgsﬁE%F%%%Qﬂ%%ﬁ%%a%%“?%ir“%u B (VI1) may
be prepare a ttion of a conmpound of forrmula (MI1): V TNN (VI11)
wherein P is as hereinbefore defined for a conpound of fornmula (1V), and T
is as hereinbefore defined for a I?)erpound of formula (VII), and Vis a
suitabl e | eaving group, for exanpke ajhal ogen atom for exanple a chlorine
atom with an al coholic solutidh o anSggkﬁf for exanple a solution of
ammoni a in /so-propyl al cohol. for_gxanpl e, a conmpound of formula (VIIl) is
heated with an al coholic solRItT onNOf dhnonia, for exanple a 2M sol ution of
amoni a i n iso-propyl alcohol, at a suirffabl e ftgnperature, for exanple
50-60C, for a suitable period of tinme, for e§a | e 5-6 hours. The reaction
mxture is then left to stand at a suitable tenperature, for exanple
anbi ent t eWpEERIRIfRas fepinkelargidetsddonsetampaust offormula (Do igRanpl e 12- 18
hours. A f berenbeforgufitdd for oEorimendbtfoulid @).soll & ism poftederh®hgrayp f or exanpl e
a 2M sol ut ivberedfthepio@oiirg droup is @-spitaroi@titalyedup, ios eanttds tea- br eak up t he
resul tant 9@5@0%6%91 ES)U B8 LABBdFNOY Rolpe BhEfedeBieraif ieumpéa%ar@argl od of

re i

time, for I : ; .reaction is conplete. ter is
added to tﬁé%ggggFLon nlg?%ﬁgwgﬂ%bfﬂggg&lld removed by filtration, washed
with a suif'hbl ¢ “HQLAY AY TREGPTN PPEF &MY e a nixture of isopropyl al cohol
and wat er, (&nd R'ARHING RiSal of the FOBRAMAISETBYeSi r - dryi ng under suction to give
a first crop of a compound of formula (VII). The filtrate is allowed to
stand for &ofaxainber a pdotiondf dN Hydrogen dhimnide iadigdaee b2xdd&d hiauscdutiamdf t he

resul tant seempsLinaloPRrAilia dIFOMIReLRBIRbIVERS &R hthhspl Ated by filtration
and dri ed. s/ SREALNGE ffe, [PERTe 4-¥lnbbrsTRY slabR BRpBERRRFFSNpIE cact i on of
a conpound oL.fﬁrnu a (1 Xx): Y N . . . :

ambienttemperature, the reaction mixture is concentrated and dried under high

vacuum. The crude product is then purified by, for example, chromatography.

A compound of formula (i1} may be prepared by reaction of a compound of formula

(ny:
NH,
foats
R’ N N

wherein R is as hereinbefore defined for a compound of formula (1) and R* is as
hereinbefore defined for a compound of formula (1), with a compound of formula (X):

am

R%-OH (X)
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TN "(IX) wherein T is as hereinbefore defined for a conpound of fornula
(MI'1), and V is as hereinbefore defined for a conmpound of fornmula (VIII),
with a conpound of fornmula (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 amonia, for
exanpl e a solution of ammonia in iso-propyl alcohol. For exanple,

p-tol uenesul foni ¢ acid nonohydrate is added to a solution of a conpound of
fornul a (| ¥heiem &’ is aé tefved fatycogwovmshaf forgla (Bxadg|Mitsaropuspimjionadet at e. The
reacti on mithd presenics ohwtaige rdadtich raetidtailsect asrpeqabdicarbofyddipiprddind e 50- 60' C,
and a conpeyadidfyiphesdmea (XV) added. The reaction is stirred at a suitable
tenperature, for "exanple 50-60C, for a suitable period of time, for exanple

1-2 hours, _and the solvent r ved der reduc ressure. A suspension of
Lhe oautt Eaf Siliiies 2 g B M P BT BN RE S or oxanml o o 20
sol uti on ofribabRbasRiNeAre dissgivasy p suitabisReiverts fonexarerde gHaBArAurali t abl e i nert
at nospher e 1, f-(hzodixanphyddigineddinpis gl dedanglfthaicaeitagen xtueet stited af a suifhiele
t enper at ur @smpedstuRXBAPkenfiDanBEE terhratares for b abildldyaribo of tode, tdrme, f or
Sgﬁp};gei ﬁ; %xélﬁMéS:z%mur@fTﬁé Eaeher r@rﬁ&?@%@ér-ra&[{%@% @@eré_ﬁﬁljdfﬁb;(t?_re |sf
A, abl e period of time, for
exanpl e 12?91%%:‘13 urs. the fg%le%goﬁﬁrg%hercﬁ%?@g? ‘is isolated by filtration
and dried. A conmpound of formula (VIl1) may al so be prepared by reaction of
a conpound AgforfagHpd pfiormuiaa]l) mRipIsARE MRPRTER Rajearirsy d @ eomPPedtt | yori ne at om
with a sui fehbiue (jhdoeaxeinplg cegdnf 2 coropousd ahfolmaula (IK) dugh as theg agent such as

N, 0- bi s(t r itifRblvatsthte bpla @th andoca@euriddffawealt (k. reacti on of the protected
conmpound of fornmula (1 XA) wth a compound of fornula (XVE): Pu-E (XVE)

R%L (XI)

wherein R” is as hereinbefore defined for a compound of formula (1) and L is a
suitable leaving group, for example a halogen atom, for example a bromine atom.

For example, a mixture of the trifluoroacetate salt of a compound of formula (I} and
a suitable base, for example potassium carbonate, in a suitable dry solvent, for
example dry N,N-dimethylformamide is heated with stirring at a suitable temperature,
for example 55-65°C for a suitable period of time, for example 1-1.5 hours. A
compound of formula (X1) is added and the stirring mixture heated at a suitable
temperature, for example, 45-55°C for a suitable period of time, for example 2.5-3.5
hours. The temperature of the reaction mixture is reduced to a suitable temperature,
for example ambient temperature, and the stirrfing continued for a suitable pericd of
time, for example 15-72 hours. The reaction mixture is then heated to a suitable
temperature, for example 50-60°C, and reaction continued for a further 3-6 hours.
Water is then added and the mixture extracted with a suitable solvent, for example
ethyl acetate. The combined extracts are washed with water, then brine, and dried,
for example by passing through a phase separation cartridge, and the solvent
removed under reduced pressure. This crude product is purified by, for example
reversed-phase chromatography. The remaining aqueous mixfure is made basic
with a suitable base, for example saturated agueous sodium hydrogen carbonate
solution, extracted with a suitable solvent, for example dichloromethane, and the
combined extracts dried, for example by passing through a phase separation
cartridge, and the solvent removed.

A compound of formula (Il), wherein the R® group as defined for a compound of
formula (1) is Ci.salkyl or CazcycloalkylCyealkyl, may be prepared by reaction of a
compound of formula (11}, wherein the R® group as defined for a compound of formula
(1) is hydrogen, with a compound of formula (XIX):
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wherein Pu is a suitable precursor to the protecting group P, for exanple a
3,4- di hydro-2H pyranyl group and E is an acyl oxy group, for exanple an
acetate group. For exanple, a suitable protecting agent, for exanple N, O-

bi s(trinethylsilypacetam de, is added to a stirred suspension of a conpound
of formula (I XA) in a suitable anhydrous solvent, for exanple anhydrous
acetonitrile, and the resulting m xture heated to reflux and nai ntai ned at
that tenperature for a suitable period of tinme, for exanple 2-4 hours. The
reaction mixture is then cool ed t oR&Xg¥iX)abl e tenperature, for exanple
0-5'"C. A solution of a conpound of fornmula (XVE) in a suitable anhydrous

oy | T MOt SR 15 B LB BN
S bALbSIE b 45 S

exanpl e trinet Sl uor one nesul fonate. The reaction m xture is
heated to a suitable tenperature, for exanple 8-12C and stirring maintained
for a suitbBleepels agompount gformys (IBxpseie the-RY dreipras defimps feiat ure i s t hen
guenched byoragdintichferrodla I Ms dpdiogen, caubmamdedin dlfuale galvant fdragremnples cool ed to
0C with st DMF, Bd hdd@i ey ifgickan A1 witt bindal sunttbgle 8 ebliest ad thyis for exanpl e,
filtrationagng Adn§bundoBHMRAHREOH a EalBllBivEM ol xRy BfFPIgRar ed by

react 1 on Oty ROROYAL,Bhol 15U Baddornt ddldh ECHRAURY SBloglormul & (XV). For
exanpl e, tgea coripopnd of | or nul rs a gﬂﬁ’gl able é)r]ganlc sol vent
for exanpl ”&BFR?’F ACEPRME'® 3T IRNP R D6 Ere bHi"POHET 8. The mixture
i s heat ed f¥Maladib} vy be pdipsandstiiiay coipueddanp futhgmegotoidife. fdien a conpound
of formul aexadwle agde dourgHeenrfedivaricompenrxitodifoemils (XIKpmahbabddanda sui t abl e

t enper at ur eirrii@Eor@n@tibies ©Mitalfid Perficarof 8ms Lot @hhmpldiRrticat. ahelsbient i or exanpl e
4-5 hours. ERRerm@led@iber fr bR, 8ERYSH of FiPHRnN® gvaatdohPBudd oft ur e under

reduced pr f [ u r é . d of

f or mul a (xfgg'é?@.« g @i%ﬁ? GO S of TS gt bhrkoa B SN0 6 e
nitrogen a o 78¥C‘faﬂ?¥ é?‘é‘"ocycl e, may be prepared by reaction of a conpound
of formula (X), wherein the R3 group is a hydrogen atom w th a conmpound of
formul a (X¥PMpRIANT fotvlp (Wheherkein thy RSgraup aagkfingd tr sgpmpdud obxanpl e a

hal ogen at tomnuladh iscxarogbe nedy bequiepzesdtyostudion, faveaamblie hydrogematdd, bf | Ng

sol ution ot c3mpeRIAH AEmAh (TPrakbRIHbordddingd.sui t abl e base, for exanple

pot assi um carbonate, in a suitable dry solvent, for exanple dry

N, Ndi met hylLf or mam de, i s add a.c ound .of fo0 I XVl). .The reaction
mxture i el S panPa SPlorRy g TS TRy B AN, Brodinple arfatilf o201

t enper at ur & Wemeeapted,pyes fi% Paladiusonsarbenel a sugRblelegReIalia.0er1 s hours. The

sol vent i sepRiPRI¢ ambignitemparairas i @ suitabifeasigd pf #8s ferexample fikd8hedisdue

partiti onedhdetxveeis ther Bieraintr axanpld tidugh Celitganider s aliteblatafmdspherexanpl e

et hyl acet arexariple anguaRpisert 3yiefodes, Wasbe ditiiatshitdiy dohent, @F gasmhge Sol vent ,

and the CORRRGdaRII&EIFenPRARSed By SabS@tiod AvaSitABBIE aUShBGLMR JiYdr ophobi ¢

frit, d - und . I d of
for il a ( ng(%g%?@%f AhEr G ol Rl PR Yoo X R P4 BTE it r ogen at om

of the het ¥Ye. Alternatively, to stirring solution of a salt of a
conmpound of forrmula (X), for exanple the hydrochloride salt, and a suitable
base, for éxanmpbenddiassiadltk oasbonaergred by sastiontchblcempeundsdiowens, f or
exanpl e dr yilpéeleeahplé bls@l of Sconfidand e rearoundued asfths mMali@ofoidtg salifhe
reaction mgth WicBmbsuddtforstibix®d at a suitable tenperature, for exanple
anbi ent tenperature, for a suitable period of time, for exanple 3-6 hours.
The solvent is partially renoved uRg,er rﬁduced pressure and the residue
partitioned between water and a su abPd or gani c sol vent, for exanple ethyl
acetate. The aqueous |l ayer is washed with further organic solvent, and the
conbi ned ombarsincR} lirsaseharsintgfdre defined forexcampbendus iferguta (HY)andphislsi ¢ frit, and
concent r at editabrrdesvingefiowge thr presEe i @albgeryitehdfofecaoandmale dian.nul a (X)
wherein R3 is G _aalkyl and R3 is attached to the nitrogen atom of the

het er 00yl fuc ALLRINALL Blabosh oAt At Ll gl dugotpgund of T ormul a

I L for. ex otass| um car ba e i suitable dry
sol vent, fB&”té%?a‘?@leetﬁ@'W%etﬁﬁﬁ?ggﬁ Fe ?%ﬁiotié’,rm‘iﬁ§{'_d%l@&“'é?bg’oqa%ound of
formul a (X9plyentReeremaierdno Niiinetybormaatsiveandie FRaciifamdyraastaiptt o anbi ent
tenperature using, for exanple using a cold water bath. After a suitable
period of tinme, for exanple 1-3 hours, the solvent is renoved under reduced
pressure, the residue treated wth wager and extracted three tines with a
sui tabl e organic solvent, for exanple ethyl acetate. The conbi ned organic
extracts are washed with water then brine, dried for exanple by passing
t hrough a phase separation cartridge, and the solvent renoved under reduced
pressure to yield a conpound of formula (X) wherein R3 is C _aal kyl and R3
is attached to the nitrogen atomof the heterocycle. A conmpound of formula



wherein X is a hal ogen atom for exanple a brom ne atom For exanple, a 48%
aqueous solution of a conpound of fornmula (XVII) is added to a conpound of
formula (X) wherein R3 is O _salkyl and R3 is attached to the nitrogen atom
of the heterocycle and the stirring mxture heated at reflux for a suitable
period of tinme, for exanple 5-7 hours. After cooling, the solvent is
renoved under reduced pressure, the residue treated with water, and nade
basic by addition of a suitable base, for exanple 1M aqueous potassium

car bonat e sclvibletempradured fut examplesH5HEK & awliitableapesiol hiine f&egamPle sol vent ,
for exanpl d-d5 aturor Anemhpaume,of fanhtle 8d id addee neivgadditvanitdrgdsaent @, and t he

filtrate sepaidtedpleilbtNRnAUSOMScrmARd boiird (RAT, afXiHe@EdcBeh Mixtie Or gani c

sol vent andulfiaGATRANER ngj;ée{]@rgtfﬁré/ﬁ@ﬁlﬂ%%ovﬂot’@fcg'alsH igpidpdiBeor hhd,ed by, Tor
exanpl e, o h g% m at n re th rt]ag cedqo%m vent

r enoved unreﬂl%r 'gal ‘ﬁ grPR 8 g fné)?t'ﬁu ;% ?' Yy “be pr epar ed
by reacti ofUP '%@@aﬁ@m&owﬁame‘?ﬁmb& WlpPra)“re RQQSWEW’ Loty %ﬁerel n R2P

is as her eiarsvidélde peripdfof Hroel fprorxamplediptdredrsoThe srastivnamiurelp thegi t h _
t et r abr onomebtaanea siFableexrapghtare, foe bxalloaBifeasP@ned strirgds echtiivedfosol ut i on of
a conpound sQfirtfpy s, sth&eﬁéll Waler ishhd@ed bhd mblr@cﬁ»drgmaiuee S@hvedvith Gor exanpl e
methyl ene Sl dfend sL00) a:sbeg&]urﬁe oSmBEA0Y 6Jahi€ efratitid20! e

terrperatur eina

0 hi n
suitabl e orf %?Jw'g‘o‘iv%}gnﬁ”e I)qre@na‘ﬁ%fwerr?et}ﬁ{ﬁus SO(E E%%Hﬁﬁ%}egn&%gd d. After a
sui tabl e péPi“%?ﬂ“f’tfad?F‘i’@”edf@rderé'ﬁ%‘t‘ﬁ?ﬁpé’r‘?‘is‘ﬁez R%Eﬂuge Breduct S aTEeY e nper at ur e,
f or exanpl dor@@mpirdy choriagrephxt ure i s concentrated under reduced pressure
and purified, for exanple by chromatography. Abbreviations The foll ow ng

l'ist provi %nﬂﬂﬁhd‘bﬁfbrﬁﬂu&ﬁa @) nﬁ:a@rbteq:lrépaa&m@nuharals@maf AortisRAd berein. 1t will
be appreci i ﬁ-ﬂlat(tn tfortéaérddesme trffiud} ce@f@éemsw ¥&sinh Ylsoluliéh SF@ANidnGrgf those
abbrevi ati ons no L d ?r el % ﬂh?wu e |]Or%§exc%7§ cblﬁ readily apparent to those
skilled in“PRBOEC c t AN 79" et hoxyet hane
DVFN, N- Di et hyl f or mam de Et OACEt hyl acetate

For example, the trifluoroacetate salt of a compound of formula (11} is dissolved in a

suitable solvent, for example a mixture of methanot and dichloromethane, and loaded

onto a preconditioned aminopropyl SPE cartridge. The cartridge is eluted with a

mixture of methanol and dichloromethane, and the solvent removed under reduced

pressure to give a compound of formula (l1).

A salt of a compound of formula (1) may be prepared by deprotection of a compound

of formula (1V):
fiw
(V)

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

For example, a suitable acid, for example triflucroacetic acid, is added to a solution of
a compound of formula (IV) 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, to give a suspension. The reaction mixture
is then concentrated under reduced pressure before being diluted with a suitable
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Et 20D et hyl et her hours HC Hydrochl oric acid HPLCH gh performance |iquid
chromat ogr aphy | SCO Conpani onAut omat ed fl ash chromat ography equi pnent with
fraction analysis by UV absorption avail able from Presearch Limted,
Basi ngst oke, Hants., R&4 8PZ, UK MDAP HPLCReverse phase HPLC on a C18
columm using a two-solvent gradient elution with (A) water containing
formc acid (0.19% and (B) acetonitrile-water (95:5 v/v g containing formc
aci d (0. 05%9iverns. ferrrxamblgetitysaceiaiel Hitalesulest Tﬁif(tutehéquf%ft@ﬂ hegwith ect r ospr ay
mass spect eesad pyumd/eOHiBtblasolvent) fnserampteeshyNBStBuoihtsfittciteism de
St ri ppedRegBy@esof TIROLYIBIM is WNEEH HredY @R URBESSUICE] pressure to give the

salt of a compound of formula {lll). 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 fo yield a second crop of the salt of a compound

of formula (lil).

A compound of formula {lli}, for example a salt of a compound of formuia (lll) such as
the triflucroacetate salt, may also be prepared by reaction of a compound of formula
(Vi)

NI ~
R1)\N/
vy

wherein R' is as hereinbefore defined for a compound of formula (1) and P is as
hereinbefore defined for a compound of formuia (IV), 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.

For example, to a solution of crude compound of formuia (V1) in a suitable dry
solvent, for example dry chloroform, at a suitable temperature, for example ambignt
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 resuitant 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 ethy! acetate, and poured into a suitable aqueous medium, for example
saturated agueous 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
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TBMETertiary butyl nethyl ether TFATrifl uoroacetic acid iPriso-Propyl

t-Butert-Butyl

MsMesyl AcAcetyl n-Bun-Butyl PhPhenyl rtroom tenperature

The synthetic processes herein before described are summari sed in Schene 1.

Schenme 1 Al Typi cal

reaction conditions for each of the synthetic steps of

Schenme 1 are provi ded bel ow. AD hydropyran/ paratol uene sul phonic acid, e.g.

50C for

3-6 hours.

solvent, such as dry methanol, at a suitable temperature, for example ambient
temperature, is added a suitable acid. for example trifluorcacetic acid. The reaction
is stirred for a suitable period of time, for example 25-35 hours, and concentrated
under reduced pressure.

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

(V).

NH,
N7 X N\
R’ /l/ri:[“{%a
b

(V)

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

For example, a sclution of a compound of formula (V) in a suitable solvent, for
example methanol, 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
example ethyl acetate, and a suitable 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.

A compound of formula (V) may be prepared by reaction of a compound of formula
{V1} with a suitable halogenating agent, such as N-bromosuccinimide.

For example, a compound of formula (V1) is dissolved 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 suitabie halogenating agent, such as N-bromosuccinirnide,
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 allowed 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 mixture is then washed with water and the organic phase dried and
separated from the aqueous phase using, for exampte, a hydrophobic frit. The
organic solvent is then removed and the crude product purified by, for example,
chromatography.
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Al Di hydr opyr an/ par at ol uene sul phonic acid, e.g. 50C for 1 hour, then

ammoni a/i PrOH, e.g. 60C for 4 hours, then add water and cool to anbient
tenperature over 12-18 hours. A2BSA in MeCN, reflux, cool to OC, then THP
acetate in MeCN, warmto 10C, then NaHCO3 (aqg.) Ammoni a/i PrOH, e.g. 50C
for 5 hours, then anbient tenperature for 12-18 hours, then 50C for 9
hours. For X = NH, RA =RANH2/et hyl ene gl ycol e.g. 120C for 12-18 hours.
For Zz = 0O, Argrmeoigd I edgrroyila: V@W]%G—Iﬁd@ﬁ@fh@%yé‘% AgR@ed byreag®niof 0C f or

12- 18 hour g.co@pdBS of forgEl(Bll)e. g. 0-5C for 30 m nutes then anbient
tenperature for 0.5-1 hour, then e.g. NaOMe/ net hanol under N2/60-70

0/ 12-18 hours, then TFA/ IVEOH e.g. lent tenperature for 18-65 hours. NBS
in CHClI3 e.g. 0-5C for 30 mnutes then anbient tenperature for 36-48 hours.
NaOMe/ MeOH e. g. reflux 4-6 hours.y H e.g. anbient tenperature for

18- 65 hours K2COB/DMF then R2Br |e.g. 60O for 1-1.5 hours, then 50C for 3-6
hours, then ambient tenperature hours then 50C for 3-6 hours.

\
P oviny

wherein P is as hereinbefore defined for a compound of formula (IV), and T is a
suitable leaving group, for exampie a halogen atom, for example a chlorine atom or a
fluorine atom, with a sclution of a compound of formula (X111}

R™-M (XNl

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

R-H (XI1IS)

wherein the R' group in the compound of formula (X!I1) is the same as the R* group
in the solvent of formula (XIIIS).

For example, a compound of formula (XIIl) such as sodium f-butoxide, is added to a
solvent of formula (XHIS). The mixture is stirred until homogeneous, then a
compound of formula {VIl) is added. The reaction mixiure is heated to a suitable
temperature, for example 100°C, for a suitable period of time, for example 12-18
hours. The solvent is substantially removed under reduced pressure and partitioned
between a suitable solvent, for example diethyl ether, and water. The organic phase
is separated and the agueous phase re-extracted with further solvent. The organic
tayers are then isclated, 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.

A compound of formula (Vi) wherein R is C4salkylamino may be prepared by
reaction of a compound of formula (Vi) with a compound of formula (XIV):

R*-H (XIV)
wherein R' is Cqsatkylamino.
For example, a compound of formula (XIV) is added to a solution of a compound of

formula (V1) in a suitable dry solvent, for example dry ethylene glycol, at a suitable
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GLK2003/ DVF, then BOC- R2-Br/DVMF, then 50C for 3 hours, then anbient
tenperature for 16 hours, then 50C for 5 hours. &Sol ution in MeOH DCM

el uted t hrough am nopropyl SPE cartridge with MeOH DCM

&3THF/ 1, 1' - (azodi car bonyf | di pi peri di ne/tributyl phosphine. Stir anbient

tenp. 12-18 hours. O04R2P-Br, K2003/DWVF, then H2, Pd/C at anbient tenp. for
18 hours, then R2-Br, DI PEA/DMF at 50C for 15-24 hours. HCO/methanol, then
anbi ent tenperature for 5 hours. HLHC /di oxane, then anbient tenperature
for 4.5 houersperagyrep fussrmplé ambientibmeergiupd, under gayitabiedpert gioppheredi 1), (XI11),
(1 XA), (X \Br,exaiddle, an(2XubgpheeXvhitrpger( XWelréjcfiommiiufisXpard et g euitableci al | 'y

avai | abl e, té@pergaIRIr exdmSem f-asee AbAd utbble PlrodT timBYrobéappepd by

anal ogy Wt KNGyD fich Q'tl{e‘ﬁscoolﬁﬁfod&@%le%‘enﬁ ?a%@redﬁoﬁéla%fedamer% gggagﬂgamc

reference texts

Crer st ry, terRcEde Pl 53?5813% S e e eﬁhﬂ%ﬁ@?eﬁqgr‘fwg% & gani &
Synt hesi s (""ﬁhd‘éai‘erBTN)? or@ﬁalcﬁygwﬁaeq_wﬁqtﬁgta edlfy tIOPEXAPE 1991) | each
i ncor por at edhyfseusi rnagmsw@rrsgipéﬁ@eﬂlt@sedlatndrcem@m@ted gndgy eupedorespyreds. Exanpl es
of ot her pryixidcetomgpuyd offosndlhatl) wisereib®' endilsatipgamina t he synt hetic routes
described herein and the neans for their renoval can be found in T. W

G eene ' Pr Mﬁ%' t mdiaW | ey and
Sons, 2006?‘&%@8&@%?&% %}rﬂ%ﬁég gb%g?%?tggg%(;g%”?fé Cpggg%ﬁgs&fbomggch
procedures r any of the hereinbefore described reactions or processes,
conventional nethods of heating and,cooling may be enpl oyed, for exanple
tenperature-regul ated oil -baths or {enperature-regul ated hot-bl ocks, and

ice/salt baths or dry ice/acetone hs r\[especti vel y. Conventional nethods
of isolation, for exanple extract on rog} i nt 0 agueous or non-aqueous
sol vents may be used. Convention S dryi ng organi c sol vents,

solutions, or extracts, such ag sharkl ng th anhydr ous nmagnesi um sul phate
or anhydrous sodi um sul phate, or passi ngPt ?,]lgh a hydrophobic frit, may be
enpl oyed. Conventional nethods of purificatio for exanple crystal | | sation
and chromat ogr aphy, for exanple silica chromatogra or reverse-phase

chr omat ogr aBREn Fesiereiakaiorg definedieracsempeyis ‘fféq’rm“ga(&)oﬁ‘ﬁ‘drﬁa' ape perforned
usi ng convdmwtdideiire defined fitre comphuraisof éarmyle (ditleanst ¢ js &m«uthfdﬁlﬂawn@at hanol , or
but anol , orgre e esaniplx b inlegert dtem efof exahiplar ¢Hiorine atpp méth inatiedhdlibat speci fic

reaction tigyRsodt STHAGHGHHFETxEMMe bYBIuGAH dnanPforftah RotHrésHalBdhol.
reaction-nonitoring t echni ques, for exanple thin-layer chromatography and

LG MB. For example, a compound of formula (V1) is heated with an alcoholic 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 {o the reaction mixture and the solid removed
by filtration, washed with a suitable washing medium, for example a mixture of iso-
propyl alcohol and water, and then dried, for example by air-drying under suction to
give a first crop of a compound of formula (VIl). The filtrate is allowed to stand for a
further period of time, for example 12-18 hours and the resultant second crop of a
compound of formula (V1) isolated by filtration and dried.

A compound of formula (VIl) may also be prepared by reaction of a compound of
formula (X}
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Where appropriate individual isomeric forns of the conmpounds of the

i nvention may be prepared as individual isoners using conventional
procedures such as the fractional crystallisation of diastereoisoneric
derivatives or chiral high performance |iquid chromatography (chiral HPLC).
The absol ute stereochem stry of conpounds may be determ ned using
conventional nethods, such as X-ray crystal | ography. Aspects of the
invention are illustrated by ref er ehce to, but are in no way limted by,
the follow ng Exanpl es. Ceneral Ex [ tal Details Conmpounds were naned
usi ng ACD/ Nanme PRO 6. 02 chem cal l‘ﬁlam g ftware from Advanced Chem stry
Devel opnments Inc., Toronto, Ontarlio, - H L3, Canada. Experinental details
of LCMS systens AD as referred’to Hherel @&E as follows: System A Col umm:
50mm x 2. 1mm I D, 1.7gm Acquity UPLC BEH C1 |l ow Rate: inmUmn. Tenp: 40C W
detection range: 210 to 350nm Mass spectrum Recorded on a nass

spect r omret ehemii Thig 2ahtreinhefbrevasfigerbior pogntdune obfranuteydih.iand Viiede el ect r ospr ay
i oni sat i onh&einy&bitesdefnediorldeampouh® bifben e (il i) With@t@fipddnd Of idud v form c
acid acetophpyrile Gadient:Tinme (mn.)AYB%

PY-H (XV)

wherein P" is a suitable precursor to the protecting group P, for example a 3,4-
dihydro-2H-pyranyl group, followed by reaction with an alcoholic solution of
ammaonia, for example a solution of ammonia in iso-propy! alcohol.

For example, p-toluenesulfonic acid monohydrate is added to a solution of a
compound of formula (IX} 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 50-60°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 fso-propyl
alcohol is heated under a suitabie inert atmosphere, 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 attached 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.

A compound of formula {VIl) may also be prepared by reaction of a compound of
formula (IXA):

A

: (IXA)
wherein T is a fluorine atom, with a suitable protecting agent, for example a silylating
agent such as N,O-bis(irimethylsilyl}acetamide, followed by reaction of the protected

compound of formula (IXA) with a compound of formula (XVE):

PU-E (XVE)
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097 31.50 100 1.9 0 100 2.0973 System B Colum: 30mmx 4.6mm I D, 3.51im
Sunfire C18 colum Flow Rate: 3nlm n.

wherein PV is a suitable precursor to the protecting group P, for example a 3,4-
dihydro-2H-pyrany! group and E is an acyloxy group, for example an acetate group.

For example, a suitable protecting agent, for example N,O-
bis(trimethylsilyl)acetamide, is added to a stirred suspension of a compound of
formula (IXA) in a suitable anhydrous solvent, for example anhydrous acetonitrile,
and the resulting mixture heated to reflux and maintained at that temperature for a
suitable period of time, for example 2-4 hours. The reaction mixture is then cooled to
a sUitable temperature, for example 0-5°C. A solution of a compound of formula
{XVE) in a suitable anhydrous solvent, for examplfe anhydrous acetonitrile is then
added slowly via a dropping funnel followed by the dropwise addition of a Lewis acid,
for example trimethylsilyl trifluoromethanesulfonate. The reaction mixture is heated
to a suitable temperature, for example 8-12°C and stirring maintained for a suitable
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 formuia (VI1l) may be prepared by reaction of a compound of formula
(1X) with a compound of formula (XV).

For example, to a compound of formula (IX) is added a suitable organic solvent, for
exampte sthyl acetate, followed by p-toluenesulfonic acid. The mixture is heated to a
suitable temperature, for example 50-60°C and then a compound of formula (XV)
added. The reaction mixture is then heated at a suitable temperature, for example
50-60°C for a suitable period of time, for example 4-5 hours. The solvent is then |
removed from the reaction mixture under reduced pressure to yield a compound of
formula (V1.

A compound of formula (X) wherein the R%is C,salkyl and the R® group is attached to
the nitrogen atom of the heterocycle, may be prepared by reaction of a compound of
formuia (X), wherein the R® group is a hydrogen atom, with a compound of formula
{(XV1):

R3-W (XVI)

wherein W is a leaving group, for example a halogen atom, for example an iodine
atom.

For example, to a stirring solution of a compound of formula (X) and a suitable base,
for example potassium carbonate, in a suitable dry solvent, for example dry N,N-
dimethylformamide, is added a compound of formula (XVI). The reaction mixture is
then stirred at a suitable temperature, for example ambient temperature, for a
suitable period of time, for example 10-15 hours. The solvent is partially removed
under reduced pressure and the residue partitioned between water and a suitable
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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:Tinme
(mn )AYB%0 97 3 0.1 97 34.20

crganic solvent, for example ethyl acetate. The aqueous layer is washead with further
organic solvent, and the combined organic phase is dried, for example using a
hydrophobic frit, and concentrated under reduced pressure to yield a compound of
formula (X) wherein R* is Cygalkyl and R® is attached to the nitrogen atom of the
heterocycle.

Alternatively, to stirring solution of a salt of a compound of formula (X), for example
the hydrochioride salt, and a suitable base, for example potassium carbonate, in a
suitable dry solvent, for example dry acetonitrile, is added a compound of formula
(XV1). The reaction mixture is then stirred at a suitable temperature, for example
ambient temperature, for a suitable period of time, for example 3-6 hours. The
solvent is partially removed under reduced pressure and the residue partitioned
between water and a suitable organic solvent, for example ethyl acetate. The
aqueous layer is washed with further organic solvent, and the combined organic
phase is dried, for example using a hydraphaohic frit, and concentrated under reduced
pressure to yield a compound of formula (X) wherein R® is Cqgalkyl and R% is
attached to the nitrogen atom of the heterocycle.

Alternatively, to a stirring mixture of a compound of formula (X} and a suitable base,
for example potassium carbonate in a suitable dry solvent, for example dry N,N-
dimethylformamide, is added a compound of formula (XVI). The reaction mixture
becomes warm, and is cooled to ambient temperature using, for example using a
cold water bath. After a suitable period of time, for example 1-3 hours, the solvent is
removed under reduced pressure, the residue treated with water and extracted three
times with a suitable organic solvent, for example ethyl acetate. The combined
organic extracts are washed with water then brine, dried for example by passing
through a phase separation cariridge, and the solvent removed under reduced
pressure to yield a compound of formula (X) wherein R* is Cqgalkyi and R? is
attached to the nitrogen atom of the heterocycle.

A compound of formula (X1) wherein R? is C4salkyl and R* is attached to the nitrogen
atom of the heterocycle, may be prepared by reaction of a compound of formula (X)
wherein R® is Cy.galkyl and R® is attached to the nitrogen atom of the heterocycle with
a compound of formula (XVII):

H-X (XVII}
wherein X is a halogen atom, for example a bromine atom.
For example, a 48% agueous solution of a compound of formula (XVIl) is added to a
compound of formula (X) wherein R® is Cqsalkyl and R® is attached to the nitrogen
atom of the heterocycle and the stirring mixture heated at reflux for a suitable period

of time, for example 5-7 hours. After cooling, the solvent is removed under reduced
pressure, the residue treated with water, and made basic by addition of a suitable
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100 4.8 0 100 4.9 97 3 5.0 97 3 System C Colum: 50mm x 2. 1mmID, 1.7i.tm
Acquity UPLC BEH C18 Fl ow Rate: 1nlm n.

base, for example 1M agueous potassium carbonate solution. The mixture is shaken
with a suitable organic solvent, for example dichloromethane, filtered to remove
unwanted solid, and the filirate separated. The agueous layer is further extracted
with organic solvent and the combined extracts washed with dilute brine, dried by, for
example, passing through a phase separation cartridge, and the solvent removed
under reduced pressure.

A compound of formula (X1f) may be prepared by reaction of a compound of formula
(XVHIY:

R?-OH (XVIil)

wherein R¥ is as hereinbefore defined for a compound of formula (IIP), with
tetrabromomethane.

For example, tetrabromomethane is added to a solution of a compound of formula
(XVII} in a suitable organic solvent, for example methylene chloride. The reaction
mixture is cooled to a suitable temperature, for example 0°C, and a solution of
triphenylphosphine in a suitable organic solvent, for example methylene chloride is
added. After a suitable period if time, for example 0.5-2 hours at a suitable
temperature, for example 0°C, the reaction mixture is concentrated under reduced
pressure and purified, for example by chromatography.

Abbrsviations
The following list provides definitions of certain abbreviations as used herein. 1t will

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

DCM Dichloromethane

DME 1,2-Dimethoxysthane

PMF N,N-Dimethylformamide

EtOAC Ethyl acetate

Et,O Diethyl ether

h hours

HCI Hydrochloric acid .

HPLC High performance liquid chromatography

ISCQO 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 Cqs column using a
two-solvent gradient elution with (A) water containing
formic acid (0.1%) and (B) acetonitrile-water (95:5 viv)
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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 99 1 1.5 3 97 1.9

containing formic acid {0.05%) as the eluents, and
analysis of the fractions by electrospray mass

spectroscopy.
MeOH Methanol
mins minutes
NBS N-Bromosuccinimide
Stripped Removal of solvent under reduced pressure
TBME Tertiary butyl methyl ether
TFA Trifluoroacetic acid
iPr iso-Propyl
t-Bu tert-Butvl
Ms Mesyl
Ac Acetyl
n-Bu n-Butyl
Ph Phenyl
rt room temperature

43



397 2.0 0 100 System D Colum: 50mm x 4.6mm I D, 3.5grn XBridge Cntol umm
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 carbonate in water adjusted to pHLIO with

The synthetic processes hereinbefore described are summarised in Scheme 1.

Scheme 1
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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.
Al Dihydropyran/paratoluene sulphonic acid, e.g. 50°C for 1 hour, then ammonia/iPrOH,
e.g. 60°C for 4 hours, then add water and cool to ambient temperature over 12-18

hours.

A2 BSA in MeCN, reflux, cool fo 0°C, then THP acetate in MeCN, warm fo 10°C, then
NaHCO; (aq.)
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ammoni a solution B: acetonitrile Gadient: Time (mn.)AB% 0 99 1 0.1 99
4.0 3 97 5.0 3

B Ammonia/iPrOH, e.g. 50°C for 5 hours, then ambient temperature for 12-18 hours,
then 50°C for 9 hours.

o For X = NH, R* = Cyealkyl: R*NH/ethylene glycol e.g. 120°C for 12-18 hours.
For Z = O, R* = G, galkyl: R*ONa/BuOH/dimethoxyethane e.g. 93-110°C for 12-18
hours.

Ci NBS in CHCI3 e.g. 0-5°C for 30 minutes then ambient temperature for 0.5-1 hour,
then e.g. NaOMe/methanol under N,/60-70 C/12-18 hours, then TFA/MeOHM e.g.
ambient temperature for 18-65 hours.

D NBS in CHCI; e.g. 0-5°C for 30 minutes then ambient temperature for 36-48 hours.
E NaOMe/MeOH e.g. reflux 4—6 hours.
F TFA/MeOH e.g. ambient temperature for 18-85 hours.

G K»CQ4/DMF then R*Br e.g. 60°C for 1-1.5 hours, then 50°C for 3-6 hours, then
ambient temperature for 12-72 hours then 50°C for 3-8 hours.

G1 K.CO4/DMF, then BOC-R*BI/DMF, then 50°C for 3 hours, then ambient temperature
for 16 hours, then 50°C for 5 hours.

G2 Solution in MeQH/DCM eluted through aminopropyl SPE cartridge with MeOH/DCM.

G3 THF/1,1'-{azoedicarbonyl)dipiperidine/tributylphosphine.  Stir ambient temp. 12-18
hours.

G4 R?P-Br, K;CO«/DMF, then H,, Pd/C at ambient temp. for 18 hours, then R*-Br,
DIPEA/DMF at 50°C for 15-24 hours.

H HCl/methanol, then ambient temperature for 5 hours.

H1 HMCl/dioxane, then ambient temperature for 4.5 hours.

Compounds of formulae (IX), (IXA), (X), (XI), (XI1), (XHT), (IXA), (XIV), (XV), (XVI),
(XVII), (XVII), and (XIX) 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 Qrganic 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 T. W. Greene
‘Protective Groups in Organic Synthesis’, 4th Edition, J. Wiley and Sons, 2006,
incorporated herein by reference as if 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/acetone
baths respectively. Conventianal methods of isolation, for example extraction from or
into agueous or non-agueous sclvents may be used. Conventional methods of
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97 Mass spectra obtained using a Floinject analysis and were obtai ned
using the follow ng conditions: The Floinject anal ysis was conducted by
direct injection to the mass spectroneter. Solvents at 30 degrees
centigrade. The solvents enployed were: A = 0.1%v/v solution of formc
acid in water. B = 0.1%v/v solution of formc acid in acetonitrile. The

I socratic gradient enployed was: Tinme (mn)Flow Rate (mM/mn)% AB 0 1.5 30
70

drying organic solvents, solutions, or extracts, such as shaking with anhydrous
magnesium sulphate, or anhydrous sodium sulphate, or passing through a
hydrophaobic frit, may be employed. Conventional methods of purification, for
example crystallisation and chromatography, for example silica chromatography or
reverse-phase chromatography, may be used as required. Crystallisation may be
performed using conventional solvents such as ethyl acetate, methanol, ethanol, or
butanol, or agueous mixtures thereof. It will be appreciated that specific reaction
times tempesratures may typically be determined by reaction-monitoring techniques,
for example thin-layer chromatography 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
liguid chromatography (chiral HPLC).

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

Aspects of the invention are illustrated 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, M5HZL3, Canada.

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

System A

Column: 50mm x 2.1mm ID, 1.7um Acquity UPLC BEH C1s

Flow Rate: 1mL/min.

Temp: 40°C :

UV detection range: 210 to 350nm

Mass spectrum: Recorded on a mass spectrometer using alternative-scan positive
and negative mode slectrospray ionisation

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

Gradient: Time {min.) A% B%
0 97 3
1.5 0 100
1.9 0 100
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1.5 1.5 30 70 Mass spectra were recorded at 0.3 mnute on a nass
spectroneter using alternate-scan positive and negative node el ectrospray
i oni zation. Chronmatographic purification was typically performed 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 Ltd, which utilises disposable, normal phase, Solid Phase
Extraction (SPE) card®idges (2 g t¥ 100 g). It ptovides quaternary on-line
solvent m xing to enabl e gradient nethods to be run. Sanples are queued
usi ng the gudtérBf uncti onal open access software, which nmanages sol vents,
flowrates, gradient profile and collection conditions. The systemis

equi pped Wb 3. KRAHET 4 eMAN b .Fﬁn‘é@%fﬁb%ﬂ %WJHHV‘det ector and two Glson

FC204 fracEroS%ﬁq ect ors enabl’i ng aut omated peak-cutting, collection and
tracking. S8 i}’BHBVbI using a stream of nitrogen was perforned at
30-40C on &°tPedhfouse Bl owdown system avail abl e from Radl eys Di scovery
Technol ogi P¥ dstecfioromngtal 4ene 3¥xwex, CB11 3AZ. UK 1H NWVR spectra were
recorded i Maed $geetrurDRbSrdsd d\BOaskSspatir@hdtérasing aBsrudtee-sEiXpe@e or Br uker

Avance DRXy@d nefafiledmoddditdtodR9y SRRStdonet er all working at 400 MHz. The
internal standard used was either tetranethylsilane or the residual

pr ot onat ed_sol vent at. 5 for, CDCl 3or. 2. 50 ppm for DVMSO c16. High
resol ut i onSR}ﬁ%@s-spe?’t-r@ﬁ@f"%%%%ﬁ&%@’{%%"! : twea?% M cronmass (subconpany) QTof
(Quadrupol e Tine of H1§-§htvv 9ufionel fapic aqitinagaepitie Mass direct ed

aut opreparati ve HPLC was undertaken under the conditions given below The
UV det ecti Gradias an Tavelraiged si gnad%from wavel engtth of 210nmto 350nm and

mass spectra were rgcorded on a nmags spectroneteg using alternate-scan
positive and negativg node el ectraogpray ionizatign. Method A

4.2 0 100
4.8 0 100
4.9 97 3
5.0 97 3

System C

Column: 50mm x 2.1mm D, 1.7pm 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 alternative-scan positive
and negative mode electrospray ionisation

Solvents: Az 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
2.0 0 100
System D

Column: 80mm x 4.6mm ID, 3.5um XBridge Cqscolumn
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Met hod A was conducted on an XBridge C18 colum (typically 150mm x 19mm
i.d. 5pm packing dianeter) at anbient tenperature. The solvents enpl oyed
were: A = 10 nM aqueous ammoni um bi carbonate adjusted to pH 10 with ammoni a
solution. B = acetonitrile. Method B: Method B was conducted on a Sunfire
C18 colum (typically 150nm x 30mmi.d. 5pm packi ng di aneter) at anbi ent
tenperature. The solvents enployed were: A = 0.1%v/v solution of formc
acid in water. B = 0.1%v/v solution of formc acid in acetonitrile. Mthod
C. Met hod ClwaBateomdlatied on a Sunfire CL8 columm (typically 150mm x 30nm
i.d. 5pm paekipngodlt aneter) at anbi ent tenperature. The sol vents enpl oyed

were: A = QpAdeivdivn silget bPRto 5okt f 1 uoroacetic acid in water. B = 0.1%v/v

sol ut i on OfILILLURNeTRELIRARR I BERRORI [LAE bk pobfgiod B ves

conducted o ;
packi ng di ﬁﬁt‘“@?a} 'Vﬁfnogﬁﬁleé ?Spfaé{rjrﬁlﬁaé Ure. The solvents enpl oyed were: A =

0.1%v/v solution of formc acid in water.
Solvents: A: 10mM ammonium bicarbonate in water adjusted to pH10 with

ammonia solution
B: acetonitrile

Gradient: Time (min.) A% B%
0 99 1
0.1 99 1
4.0 3 97
5.0 3 97

Mass spectra obtained using a Floinject analysis and were obtained using the
following conditions:

The Floinject analysis was conducted by direct injection to the mass spectrometer.
Solvents at 30 degrees centigrade.

The solvents employed were:
A = 0.1% v/v solution of formic acid in water.

B = 0.1% v/v solution of formic acid in acetonitrile.

The isocratic gradient employed was:

Time (min) Flow Rate {ml/min) % A % B
0 1.5 30 70
1.5 15 30 70

Mass spectra were recorded at 0.3 minute on a mass spectrometer using alternate-
scan positive and negative mode electrospray ionization.

Chromatographic purification was typically performed using pre-packed silica gel
cartridges. The Flashmaster Il is an automated multi-user flash chromatography
system, available from Argonaut Technologies Ltd, which utilises disposable, normal
phase, Solid Phase Extraction (SPE) cariridges (2 g to 100 g). It provides quaternary
on-line solvent mixing to enable gradient methods to be run. Samples are queued
using the multi-functional open access software, which manages solvents, flow-rates,
gradient profile and collection conditions. The system is equipped with a Knauer
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B=0.1%v/v solution of formc acid in acetonitrile. Exanples
Internediate 1: 2,6-Di chloro-9-(tetrahvdro-2H vvran-2-v1)-9H Durine To
2,6-dichloropurine (25.0 g) (available from for exanple, Al drich, UK) was
added ethyl acetate (260 nlL), followed by p-toluenesulfonic acid (0.253 g).
The m xture was heated to 50C and then 3, 4-di hydro-2H pyran (16.8 g) was
added. The reaction m xture was then heated at 50C for 4 hours. The
reacti on nmi¥tabieevaNalgn@ll Myoredecsel ans twaeilsen F&2et TectipmeolteciorsengblifSound as a
yel | ow sol edtogded pgik-cutlingNdRe¢toDEhd Jrackigd5 (1H, s), 5.77 (1H, dd), 4.20
(1H, m, 3.79 (1H, m, 2.20-1.65 (6H m. Internedi ate 2:
g- ghbprﬁl- 9s6|t:§¢tz&hlmt 5%1 SR ATt o \%i St Paraiidpec bhiiz \ heat ed
, 6-Di chl oy0- OB )y..was heate
with 2M an’gnb?e@_el Té' Bsﬁe élls[ggor (51pS g@gﬁgﬁgﬁ” n{f?M a?gg%%lgdgpgggﬁgﬂun;%lsog “After standi ng
at anbi ent “f H‘b(‘é\%ﬂé‘{eﬂr S§er i g Y8 further quantity of 2M ammonia in
i sopropanol (100 nmL.) was added to break up the resultant cake and the
reacti on mhNMRspaeiss Weratrexbrdedrin eitfen EDBR T DMSGUdongithéd a Blaker#act i on was
conpl ete. 300 driBRuker AGEACRIDRN &it LHrian WaBy 400ckpdctrsatetdr ol (kg ataosivHe yel | ow
sol id filteneeteddd staddiPa d Wb @B eVBERRINMIER: bSRPFRRYA pRiGORQ] - water (5:1
(v/v), 60 Q&&en@%#é‘@&n@:‘rt 13'0?9.56%[%%%@0% to give a first crop. The
e-fiTtered arter sta

filtrate was r Ing overnight to isolate precipitate
and both solids were dried in vacuo. The first crop was pure with the
second cr opigrdewiytiar MepdiRasta ¥erarterdtd Ay WatepuMiciopiass Sebenednr&ad si gnal
3.5 ppm notlold@eadriuppl¢ Timetof CHg) Uline ARBIsstatrest.wi se i dentical. Solid first
crop (28.4g), solid second crop (3.42g). 1H NWR (CDCI 3): 8.01 (1H, s), 5.98
(2H, broadnas diRectHd dulddrepdfblive APILE wad thadibkendunb@r thé Bondilons givd®- 1. 60 (6H,
over lappi ngeg),. Th U@rd%g‘@t\ﬁaszan(%eh %&‘gété{ﬁow 8dgth of 210nm to
2- Chl or o- 9-32 n%;tgna r}1/6(‘tlsrsos- ovran-2-vI)- urin -amt%e .

pectra werée recorded’on a mass specirometer Using alternate-

scan positive and negative mode electrospray ionization.

Method A:

Method A was conducted on an XBridge Cqs column (typically 150mm x 19mm i.d.
5um packing diameter) at ambient temperature. The solvents employed were:

A =10 mM agueous ammonium bicarbonate adjusted to pH 10 with ammonia
solution.

B = acetonitrile.

Method B:

Method B was conducted on a Sunfire Cyg column (typically 150mm x 30mm i.d. 5um
packing diameter) at ambient temperature. The solvents employed were:

A = 0.1% vlv solution of formic acid in water.

B = 0.1% v/v solution of formic acid in acetonitrile.

Method C:

Method C was conducted on a Sunfire Cqg column (typically 150mm x 30mm i.d. 5um
packing diameter) at ambient temperature. The solvents employed were:

A = 0.1% v/v solution of triflucroacetic acid in water.

B = 0.1% v/v solution of trifluoroacetic acid in acetonitrile.

Method D:

Method B was conducted on an Atlantis Cis column (typically 100mm x 30mm i.d.
5um packing diameter) at ambient temperature. The solvents employed were:

A = 0.1% vlv solution of formic acid in water.

B = 0.1% v/v solution of formic acid in acetonitrile.
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To a solution of 2,6-dichloropurine (25 g) (available from for exanple,
Aldrich, UK) in dry ethyl acetate (200 m) was added p-toluenesulfonic acid
nonohydrate (235 ng). The reaction was heated to 50' C and
3, 4-di hydro-2Hpyran (18.1 m) was added in one go. The reaction was
allowed to stir at 50'C for 1 hour and the solvent was renoved under
reduced pressure. This afforded a yellow solid. A suspension of this solid
(-36 g in 2.0Mamonia in isopropanol (460 nm) was heated under nitrogen
at 60*C for 4 hours with an attached condenser. The reaction was poured
i nto water Exafpls) and left to cool overnight. The precipitate was filtered
and dried on a rotary evaporator (60C) for 30 mnutes to afford the title
conmpound a . ] calcd for
(ClOleclNé%%Mm&@é—g&% s '%”% o < 254, 256 (3:1) 1H
NVR ((CD3)2S0): 58.43 (1H, s), 7.82 ¢2H, s) 5 55 (1H dd), 4.00 (1H, m,
3.69 (1H, m, 2.21 (1H, n) 1.95 (ZEQ§E%$+1 74 (1H m, 1.56 (2H n).

r

I nternmedi ate 3: 2-Butoxv-9-(tetrah ovran-2-vl)-9H ouri n-6-am ne

To 2,6-dichloropurine (25.0 g) (available from, for example, Aldrich, UK) was added
ethyl acetate (260 mL), followed by p-toluenesulfonic acid {(0.253 g). The mixture
was heated to 50°C and then 3,4-dihydro-2H-pyran (16.8 g) was added. The
reaction mixture was then heated at 50°C for 4 hours. The reaction mixiure was
evaporated in vacuo to give the title compound as a yellow solid (36.99).

1H NMR (CDClz): 8.35 (1H, s), 5.77 (1H, dd), 4.20 (1H, m), 3.79 (1H, m), 2.20-1.65
(6H, m).

Intermediate 2: 2-Chloro-9-(tetrahydro-2H-pyran-2-yl)-8H-purin-6-amine

NH,
N
00
c” N~ N
G

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

1H NMR (CDCl,): 8.01 (1H, s), 5.98 (2H, broad s), 5.70 (1H, dd), 4.16 (1H, m), 3.78
(1H, m), 2.15-1.60 (6H, overtapping m).

Intermediate 2 (alternative method): 2-Chloro-9-(tetrahvdro-24-pyran-2-yl)-8H-purin-
6-aming
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To butan-1-ol (76 mL) was added portion w se sodiumtert-butoxide (15.2 Q)
(Note: reaction mxture gets warmy. The above was stirred until honpbgeneous
(-15 min) before 2-chloro-9-(tetrahydro-2H pyran-2-yl)-9H purin-6-am ne
(10.0 g) was then added to the resultant pale yellow solution. The reaction
m xture was then heated to 100C, overnight. The reaction m xture was
stripped to renove as nuch butan-1-ol, as possi ble before being partitioned
bet ween di ethyl ether and water. Thel di et hyl ether phase was separated and
t he agueous re-extracted further 'N[th\ Ret hyl et her. Conbi ned organic

| ayers dried over magnesi um sul phatj*q. hydr ous). Magnesi um sul phat e was
filtered off and filtrate stripped to gpvwg brown viscous oil which was
azeotroped with toluene (3 tines) and pl aged under hi gh vacuum over ni ght,
transferred to new flask with di chl oronmetthane and stri pped, placed under

hi gh vacuumto give the title conmpound as a brown glass (9.45g). 1H NWR
(CDCI 3): 7785 splltibn &)2,6-8ictd&ofZie (28 @davaiidble oG diof &dEmptd) AlddeB2KiiH, t), 4.14
(1H m, 3adSdiiacste éﬁ)()mj\ﬂ‘asqéfdgh'lp—tﬁﬂaﬁ'fe%@fbﬁ|c%idrﬂonoﬂyc§§{e 1298nd)oH,

over | appi NGy, M tdon3fhs i‘%ﬁﬁe&@ 5%&1%33,(4- i dP(% Hopyrah WBWH%%?aéded in

8- Br onmo- 2- bUt m 9= ( t €L T ahvdr 0 gvran- = é-ﬂ'—l-ﬁurgta- -am ne

2- (But oxy) 82 §¢ el TPARSAIPE Mapipeg fo St i é "ouih2B- %F%eq*‘(y?% g) was

di ssol ved T9VRA 8P Gedvredreralye: alits Eoiledd yellowerlidi Asupranpipn offi§ist hi s

sol uti on wagidddfed) pa8oM ammenis e isepmpene d¢donhives bikatgourd?r giyodesepi ng t he

t enper at ur 80 BEbIChARE wiltharsatgahel @ndarskr. gireanadioh Whs pouredsihiorwatet at 2. 5C f or
30 m nut es (oahiPhRd B kd¥oNGekfigiiaT i recipiR@MvhLiMRRIdHNH dRe®Aa Fdgp stirring

for 6 hourgvarﬁfg or(BRES 0P80 ,{ﬁ{eglrt@a#@éthtehn Qcéﬁﬁﬁ&‘uﬁ@aﬁ%@%—%&%&ﬁ&loo m.,

tw ce). Org? SoPbase )was ried/ separated using a ic frit and
evapor at ed ?i ’ Poar k %%own gum which was purified by silica

chr omat ogrwcfjif‘?’dcg)}"”ﬂ‘\é )~ &% A a gradient elution of 0-50 % et hyl

acet ate: cYS fovrekglestresprand:f Ghd= €% 268 {3'® conmpound as a pal e yellow solid
(8.379). 1HH NVMR (CDJES®): 58.4611H. 6N, 7.8KPH, &, 395 P, diby, éad (8), m)43.82(2H, m),

4. 17 (1H, mH, nd, 221 (1Him)M.95 GHOM), (114, (1A) m), 258126, 1. broad d), 1.89-1.45
(6H, overlapping m, 1.50 (2H, m, 0.97 (3H, t). Internediate 5:

2- But oxy- 83 V-9 , -2-¥1) - 9H purin- 6- am ne

8- Br on- 2- ,, ' : 9t 'm"pe- 6-ani ne (8.37 Q)
was heated to reflux wth 25% sodi um ngjhoxi de in nmethanol (14.4 nlL) and
met hanol (65 nmL) for 4.5 hours. The redction mixture was concentrated under
reduced pressure and partitioned bet wenTehyl acetate and saturat ed

ammoni um chl ori de solution. Se i ¢ phase and repeated extraction
into ethyl acetate. Conbined organic phastgnd washed with brine (tw ce).

The organi c phase was passed through a hydrophobic frit after separating
aqueous and was evaporated to give a |ight rown gum whi ch was pl aced under
hi gh vacuumto give a foam (7.52g) which collapsed to a gum (7.34g) at
anbi ent pr @ssutze-1ani@7ésol) vehsfadeed pardsmbigh todion girveitdxive (15.2 e(Noesrpound as a
yel | ow amordRessmxiid ets WRmoalras abde waekarEBMNPRImogensetis (Mps hynd
(el ectr OSpBQ‘%)e; 2—&%:15091'(’(8%3 o-2H-pyran-2-yt}-9H-purin-6-amine (10.0 g) was then

added to the resultant pale yellow solution. The reaction mixture was then heated to

100°C, overnight. The reaction mixture was stripped to remove as much butan-1-of

as possible before being partitioned between diethyl ether and water. The diethyl

ether phase was separated and the aqueous re-extracted further with diethyl ether.

Combined organic layers dried over magnesium sulphaté (anhydrous). Magnesium

sutphate was filtered off and filtrate stripped to give brown viscous oil which was

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

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

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

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

{1H, m), 3.75 (1H, m), 2.10-1.95 (3H, overlapping m}, 1.81-1.58 (5H, overlapping

m), 1.50 (2H, m), 0.97 (3H, 1).
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1H NVR (CDCI 3): 5.50 (1H, dd), 5.17 (2H, broad s), 4.29 (2H, t), 4.12 (3H,
s and 1H m, 3.70 (1H m, 2.77 (1H m, 2.05(1H, m, 1.82-1.63 (6H,
overlapping n), 1.50 (2H, m, 0.97 (3H, t). Internedi ate 6:

2- But oxy- 8- net hoxv-9H-ourin-6-amne trifluoroacetate salt To a solution of
2- (but oxy) - 8- (net hoxy) - 9- (tetrahydro- 2H pyran-2-yl)-9H purin-6- amne (7.34
g) in nethanol (100 nL) was added trifluoroacetic acid (10 nL). The m xture
was stirred at anbient tenperature over the weekend to give a suspension.
The reaction m xture was concentrated to a small volunme (thick slurry)

bef or e bei natednddidted: BiBrémetipto teabieyd(GRH n-2WieOH-mgintG-amibe sl urry was
filtered and washed with a small volunme of ethyl acetate until the filtrate
was col ourless. The solid remaining wasNdried by air and then in vacuo to
give the title conpound as a white soli ©.20g). The filtrate obtained
previ ously was concentrated to give a/U I‘I»y—EW‘lI ch was diluted with a small
vol ume of ethyl acetate (10 nL)Y and ®hen fg\lft)ered and dried as above. This

second crop was isolated as a white solid 8276g). Both crops were
identical by NVR M calcd for (CLOH15N502).+/= 237 M5 found (el ectrospray):
(MrH = 238 lH NNR (CD30D): 4.47 (2H, t), 4.15(3H, s), 1.80 (2H, m, 1.50
(2H, m, 0.99 exchangeabl e N roton nat observed).
| nt er medi at%(G OxN\Zg @ﬁfféy‘i’d@%’f iy %Htggzpé‘ﬁ’é\ﬂ“%{?ﬁé B Wepdiste Yer‘?énz 6- di ami ne
To a sol ut i BIreermpGImlopad goqiedsio 03k (ier-batt)- Tiyiia solplap|wasgxdded wariens” ani ne (10
g) in dry etityNdnenehugddmided6.0ir) kesping dontetneeparabelove 38hdrhimgkye ani t r ogen
was added nhu yreainbdngtion 1&gt ht 2.5°OREIWMINUTER Beforpdlbivpg tvasmeabed at 120C
overni ght . gmg?é@?&édoqnemm.@qeﬂ Shodr® ﬂ%qgéétﬁﬁﬁﬁ&@EWaﬁtheﬂ'm}a%&ﬂ with ethyl

acetate (13 e:ra('f?I Fﬁ’fi‘,r e(f %lv%}gam Féaﬁster\ng dg_zégep ed Jé}%‘jé)@%?cgﬁpg?légée{ h\g’as

dried over
title corrpd‘[itrl'fﬂ1 Syapprite %rgﬁroéﬁnlgu ‘?’ast‘ﬂ’é s S'i?@ed in the next
step wit homhrqmﬁt@gf@@hyriu?t? o) @&Q)éﬁmg amchfaﬁ eltignonf e 4rppieesfate= 290 VB
f ound (el ectyclobgrany ja affohHHe titte @@ripoliktl AVRPEIE @ERW28I) (8.58).8 (1H, s), 6.6 (2H,
s), 6.2 (1HLH NMR (BDE1.(: 1561 dd), dayd5Q9 (I brodd,s), 3.2 (GAHN), B)17 (8,20 3 m), 2.2
(1§ (YZT)H, m S?H(r% 3, dl)l_&)'lHlmﬁz(ﬁWH [Broadld) { dd11.99 sHlowrbgdthg M), 1.5b-(4H(2H, M,

i),

intermediate 5: 2-Butoxy-8-methoxy-9-{tetrahydro-2H-pyran-2-yi}-9H-purin-6-amine

NH,

NN
/\/\o/l)N:[ \>—0\

s
8-Bromo-2-(butoxy)-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (8.37 g) was
heated to reflux with 25% sodium methoxide in methanol (14.4 mL) and methanol (65
mL) for 4.5 hours. The reaction mixture was concentrated under reduced pressure
and partitioned between ethyl acetate and saturated ammonium chloride solution.
Separated organic phase and repeated extraction into ethyl acetate. Combined
organic phases and washed with brine {twice). The organic phase was passed
through a hydrophobic frit after separating aqueous and was evaporated to give a
light brown gum which was placed under high vacuum to give a foam (7.52g) which
collapsed to a gum (7.34g) at ambient pressure and solidified overnight to give the
title compound as a yellow amorphous solid.

MS calcd for (CqsH23Ns03)" = 321
MS found (electrospray): (M+H)" = 322
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I nternedi ate 8: N2-Butvl-8-nethoxv-9H purine-2,6-diamne trifluoroacetic
acid salt NHL N)-0 NHN CF,CO H To a solution of crude

N2- but yl - 9- (t et rahydr o- 2H pyran-2-y1) - 9H puri ne- 2, 6-di ami ne (-10.29) in dry
chloroform (100 m) at room tenperature was added Nbronosuccinimde (6.3 Q)
in portions over 5 mnutes. The dark solution was allowed to stir at room
tenperature for 30 mnutes. The reaction m xture was washed with water (20
m). The of gaMR(CHvadeSwAS!hadked 7 dH-Aie 2 HrdeBphabi<3Hr $ enhhd

concent r at ®d 34 (Yecob 2.7THiE, mf £8P ¢t na, H82-ge53<6Hi evetitirtty miad.58i ssol ved in
dry net han@H, ML@eMB3H, @nd at room tenperature under nitrogen was added

sodi um net hoxi de solution (25 w. % in nethanol, 24 m) in one go. The
reaction wag. heq G mihbll, G 6ARACHSRE 1Al bRGARH. sgyer ni ght . The
reaction ) nt orange residue
was taken up in ethyl acetate (150 nml),and poured into saturated aqueous
anmmoni um chl oride (50 m ). The organic Faxer was separated and washed
further with water (50 ml). The orggﬁ%é‘ ayey was dried over My804,
filtered and concentrated in veasud Ty ﬂs material in dry methanol (70

m ) at roomtenperature was added trifluoregcetic acid (7 m) in one go.
The reaction was stirred for 30 hours a ncentrated in vacua to yield a
dark brown solid. This was taken up in di¢thYl ether (20 m) and
triturated. The solid was filtered to affbrd the title conpound as a beige
solid (3.3g, 35% 4 steps). M calcd for (CLOH16N60)* = 236 MS found

(el ect r ospilay soluidvidfR-(butdd/j-84 MeilbR/) (O EDANRBO P H-prabR-By-A2p&infd-H, br. n),
8.6-7.3 (2hhin8)7.349/0P nfetadnolN00 AL RS alided tiuordaded 28 (1HmL)LTB8 (2H, m),
0:89 (3H, Inhadrt GABLMHAG: SHERANIABOLEPERE HRSBRINAIb BRE bsubithebAEdi ate O

hyl - 3- d h I )
S S PR PRI b RO e

©Z

- pi peri di nefre an ! .
, N- di met hif{HeyHiAHé ﬂ(@i%ﬁﬁofwa)s Tag et dyey Wan dqad FEHFEheH react i on

a small volume of ethyl acetate until the filtrate was colourless. The solid remaining
was dried by air and then /n vacuo to give the title compound as a white solid (6.20g).
The filtrate obtained previous!ly was concentrated to give a slurry which was diluted
with a small volume of ethyl acetate (10 mL) and then filtered and dried as above.
This second crop was isolated as a white solid (0.276g). Both crops were identical
by NMR.

MS calcd for (CyoHsNsO2)" = 237

MS found (electrospray): (M+H)" = 238

1H NMR (CDsOD}): 4.47 (2H, t), 4.15 (3H, s), 1.80 (2H, m), 1.50 {2H, m), 0.99 (3H, t)
{exchangeable NH2, NH and COQH proteons not observed).

Z

Intermediate 7: N*-Butyl-9-(tetrahydro-2H-pyran-2-y)-9H-purine-2.6-diamine

NH,
NN
/\/\N/ljn:[ N>
H
0

O

To a solution of 2-chloro-9-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-amine (10 g) in dry
ethylene glycol (50 ml) at room temperature and under nitrogen was added n-
butylamine (16 ml) in one go. The reaction was heated at 120°C overnight. The
reaction was cooled to room temperature, diluted with ethyt acetate (150 ml) and
washed with water {2 x 50 ml). The organic layer was dried over MgSQy, 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.
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became warm and was cool ed back to anbient tenperature using a cold water
bath. After 2 hours, the solvent was stripped, the residue treated with
wat er and extracted three tines with ethyl acetate. The conbi ned extracts
were washed with water then brine, dried by passing through a phase
separation cartridge and evaporated to give the title conpound as a cl ear
oil, yield 1.53g, 61% WM calcd for (C81-117N0)+ = 143 MS found

(el ectrospray) (MrH) + = 144 NVMR (CDC13): 63.66 (1H, m), 3.54 (1H m,
2.85 (1H, S caodsir (CorilNgP)" 22%0 (2H, ), 2.15-2.05 (1H, m, 2.05-1.92(1H,
m, 1.8(2HM&Jound (déctrbsBeP)AM+H) 3 291 66- 1. 55 (1H, m), 1.15(1H, n), 1.08(3H,
t) (OH not ’ﬁlmnz)(cdam@r r‘aaﬂs@anesﬂﬁs(SH(ﬁr@mm)hyhmlﬁe; ol (pHpay,i di ne Crl 3r

48% Aqueou 19.9 V@6 nBYCSEH, B), 1.7 (1H, m), 1.5 (2H,
N- et hyl - 3- [533I A ﬂgﬁ?’ﬁ g ? am’:]ﬂthe sti rln(g mm>)<tur(e refluxed for
6 hours. Afr? é|_0!|l g ’t was stripped, the residue treated with

wat er and made baS| c addltl on of 1M ‘aq. potassium car bonate The m xture
was shaken lofemediite 8 Ethagmoxy el 6dispinedyiiorgagativrasid sell| i d, and t he
filtrate separat ed The aqueous | ayer was further extracted vvlth

di chl oronet hane and the conbi ned extrad'f:s washed with dilute brine, dried
by passing through a phase separatl om h}ﬁq_dge and stripped to give the
title conpound as a pale oil ( fCDCI 3): 63.32 (2H, m, 3.0
(1H, m, 2.81 (1H m, 2.41 ( rr)h‘ 2”02441 53 (6H, m, 1.12-1.0 (4H, m.

I nternediate 11: CF,CO.H

2- But oxv-9-1(1-et hvl- 3-pi peridi nvl) nmet hyl | - 8-nmet hoxy-9H purin-6- am ne NH,
N OXNX ' >- Ofves ébistfoh rof@:r[]c%mMt%fﬁtéﬁfah?draﬂwm&m%m&@ﬂlémmeG am ne

i f1uor 0aGei@h &) A3k ofcf G omtm%mpuﬁ\&@w@a@&ee N-236 mg) in dry

1 hour.
3- (Brormrretbﬁ?/rc)’suc‘i'n'gmw 3|9639r?0d|°n8°§£[ rr%; ?he dark S(%"m%c\fg? %Itlao Setdl rring
mi xt ure hed® &4 3ifoospiempgiatuse fgp gy ginu @”éet wai eS8t Mtk nper at ur e,
heating at YBOC (&x&)cdhe piggeid phene V@anaswiéhrosgm@wdgonmbf@ifﬂhan@t e the
reacti on. \Wahesntrates iradded aislaffdiéeda bdiges solid whicheiaedistdiveslen thiynes wi t h et hyl

acetat e. ThfctR&HEP{ 108 thiRfldrAEdom teRPErailas i MitrbfenWadseiddédesdidai | ne, dried by
methoxide solution (25 wt. % in methanol, 24 ml) in one go. The reaction was heated
at 65 C, with a condenser attached, overnight. The reaction was cooled and
concentrated in vacuo. The resultant orange residue was taken up in ethyl acetate
{150 ml) and poured info saturated aqueous ammonium chioride (50 ml). The
organic layer was separated and washed further with water (50 ml). The organic
layer was dried over MgSQ,, filtered and concentrated in vacuo. To this material in
dry methanol (70 mi) at room temperature was added trifluorcacetic acid (7 mi) in
one go. The reaction was stirred for 30 hours and concentrated in vacuo to vield a
dark brown solid. This was taken up in diethyl ether (20 mi) and triturated. The solid
was filtered to afford the title compound as a beige solid (3.3g, 35%, 4 steps).
MS caled for (C1oH1sNsO) = 236
MS found (electrospray): (M+H)" = 237
"H NMR ({(CD3),S0): 8 13.3-12.3 (1H, br.m), 8.6-7.3 (2H, m), 4.05 (3H, s), 3.28 (2H,
m), 1.52 {2H, m}, 1.33 (2H, m), 0 89 (3H, t) (remaining exchangeable protons not
clear).

b,

Intermediate 9: N-Ethyl-3-piperidinemethanol

(j/\on

N

N

To a stirring mixture of 3-piperidinemethanol (2 g) and potassium carbonate (6g) in
dry N,N-dimethylformamide {15mi) was added iodoethane (1.53ml). The reaction
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passi ng through a phase separation cartridge and stripped to give a brown
oil. This was purified by C18 reverse phase chromatography using water
(containing 0.1%form c acid)-acetonitrile (containing 0.05%form c acid)
as eluent (10-45% and the appropriate fractions conbi ned and evaporated to
remove acetonitrile. The remaining aqueous m xture was nmade basic with
saturated sodi um hydrogen carbonate, extracted three tinmes with

di chl or oneP¥raRE VETd anf@ag epdechieatk E@mriietiderorarabrepipingassldigietheBugh a phase
separ at i onAltar2t hou digthetshigentevaa stioat t thetresidde torated With wdter aad esligetadind as a
white sol iﬁre(e&&ﬁ@)wﬁhhﬁy(@de@;ﬂe f Tite doGibBId3 @NGOP) were 3G2hdSvifhaasel then

(el ectrospp@g) ¢ ssmg?'@r?bu 1Y %s{e%&)earﬁég?é)&ld(&hbor%dt i/ (2H 1),
4.09 (3H & " a o@ e’%’ég’39:31’°/°2 73 : 36 (2H, m, 2.18
(1A, 3 1313 1.50 (3H . 1.02(4H, ), 0.96
(3H, t) |M

N2- But v1- 9M§I‘1Url§’t ﬂ‘??tr%p‘ﬁwbé\"ﬂd)i AvtY met hyl | - 8- met hoxy- 9H puri ne- 2, 6- di ani ne
A stirring'HiNKMRUEESCHY: N26® (ftHy Im).83. et Hoxy:-2084- (htrinh &-6Z (6-.dnaABA&H,

trifl uoroagekie-2a5i (dHsa), 2.062062 (18) mBNd (REL @E 9i73M.EMHOMAtI@( 26 ny) in dry
N, N- di net h%qIHfg{rrfam de, b3 1r’d813w\@)s(olp|ef@ﬁgga,y\n th stirring at 60C for 1 hour.

3- ( Brononet hyl ) et hyl pi peri di ne (141 ng) was added and the stirring

m xture he‘a ed_at 5| ( f 6 hu Af t.er. 72 hours at anbient tenperature
heating at “50EEngE—c SO 2 RRYHERC6 hours to conplete the
reaction. Water was added and the mxture extracted three tines with ethyl

acetate. The conbi ned extracts wer d with water then brine, dried by
passi ng through a phase separation rtri dge and stripped to give a brown
oil. This was purified by Cl8 reverse phase chromatography using water

(containing 0.1%formc acid)-acetonitrile (containing 0.05%form c acid)
as eluent (5-35% and the appropriate fractions conbi ned and evaporated to
renove ace#@piAgpedus hydiegen kyamidei(FYma g@e adgedhioXt-ethd-Svrgeritadmethardic wi t h

sat ur at ed gi0&E g)ranb ydy stigreg ndaolaosixed foeRhoast atlertdobiee, the gBiseiial

di chl or orregtha&% MRGedidiR t@@fé@lmﬂtﬁdva@?%h@ﬁ{aaeﬂéét@ﬁkf MaitikASFiMeqt hrough a phase
separat i on 99 alil@nrhgvrﬁﬁmre% rﬂmhoor.dl&raﬁeth fd frerggound as a
clear oil ; %

fo el ectrospray):
(MeHE = ndt f|E ﬁ_faye WaSAJ 9r(3H s),

3.75 ( 2H %trac§d%th@mlor ethafegig j_rlq co 1ne§ ea;tgac{sl\ppshﬁi IIr%d@%@ N my, 2.17
(1H, n), 1diger Kymassing througg p- pmawe(pewahomryartrdgel@nctszmeﬁio gite s '(IelH m, 0.94
(3H, t). compound as a pale oil (1.4g).

"H NMR {CDCl): 83.32 (2H, m), 3.0 (1H, m), 2.81 (1H, m), 2.41 (2H, m), 2.02-1.53

{6H, m), 1.12-1.0 (4H, m).

Intermediate 11: 2-Butoxy-8-[(1-ethyl-3-piperidinylimethy!]-8-methoxy-9H-purin-6-

amine
NH,
M
N7
/jf\,i \>—0Me
/\/'\0 N NKO/--._

A stirring mixture of 2-butoxy-8-methoxy-9H-purin-6-amine triflucroacetate sait {200
mg) and potassium carbonate {236 mg) in dry N,N-dimethylformamide {2 mi) was
heated with stirring at 60°C for 1 hour. 3-(Bromomethyl)-1-ethylpiperidine (141 mg)
was added and the stirring mixture heated at 50°C for 3 hours. After 16 hours at
ambient temperature, heating at 50°C was continued for a further 3 hours to
complete the reaction. Water was added and the mixture exiracted three times with
ethyl acetate. The combined extracts were washed with water then brine, dried by
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I nternediate 13: 1, 1-Di net hvl et hyl

4-{1. 6-am no- 2- (but vl oxy) - 8- (net hvl oxv) - 9H ouri n9- vl | net hvl } - 1- ol oeri di neca
rboxviate NH2 NN /11. ON Potassium carbonate (650 ng) was added to a

sol ution of 2-butoxy-8-nethoxy-9Hpurin-6-amne trifluoroacetate salt (550
mg) in dry N,N-dinethylformam de (5.5 m) and the reaction m xture heated
at 60C for 1 hour. 1,1-Di nethylethyl 4-

(bromonet hyl ) - 1- pi peri di necar boxyl ate (500 ng) was added usi ng additi onal
DVF (1. 5m )passing themugh ephaseesepesiictucrtribgeoaridddrippad td diee a bawhiobnTis xt ur e
stirred at waRGufifyd by dQrbverse fhiserchidndi@juby ating 0atx (nakinatoure, heating at
S0C was  CoRgirtiash)lpbtoRitHp sﬁtalﬁmaws% fBr‘?m@QMla%te@uehhﬁoﬁg%}Ehd)fﬂe Vater was

added and t ES pﬁ*ﬁ&hh&%ﬂ tw:ne% aei%lt c;rﬁgd o%ﬁﬁvé é{g?cﬁuty%t I?heet hyl acetate.

The conbi ed over anhydrous
sodi um sul FEPENe ARYesa S MR MAFE CRRle M HPled SERRMVPERY vacuum

Puri fi cat i sArbEYaterPdaReed Hyeminesorithslighiosemejeaneand thagpritined extrasiadi ent of 1 -
2. 5% et hanided bypadsingrtiobegina pifdse sefsdatioh artridge ¢hemaarvpouatdd dsafiped thew sol i d
(640 o). ik mdﬁ@@gamnaégw@m@, s), 4.27 (2H t), 4.11 (3H s) 3.81

(2H, d), 24654@Hor n), 1.77 (3H, p), 1.57-1.45(14H m,
1.26-1.17 wourqa etfg pternediate 14: 1,1- D| met hvl et hvl

ERRRU I o gt R e BT

2- but oxy- 8-me2AdL1 gﬂl» ﬁ@ %LBU G Hy i I8 d i Btk el %%(ﬁH Bhd
1, 1- di et hysmmynoe@S)mwaﬁ @hotvet hyl ) - 1-

Intermediate 12: N*-Butyl-9-[(1-ethyi-3-piperidinylimethy|]-8-methoxy-9H-purine-2.6-

diamine
NH,
NN
)LJI\>—OM9
/\/\ﬂ N NKO/--..._

A stirring mixture of N-butyl-8-methoxy-9H-purine-2,6-diamine trifluoroacetic acid
salt (200 mg) and potassium carbonate (236 mg) in dry N,N-dimethylformamide (2
ml} was heated with stirring at 80°C for 1 hour. 3-(Bromomethyl)-1-ethylpiperidine
(141 mg) was added and the stirring mixture heated at 50°C for 6 hours. After 72
haurs at ambient temperature heating at 50°C was continued for a further 6 hours to
complete the reaction. Water was added and the mixture extracted three times with
ethyl acetate. The combined extracts were washed with water then brine, dried by
passing through a phase separation cartridge and stripped to give a brown oil. This
was purified by Cis reverse phase chromatography using water (containing 0.1%
formic acid)-acetonitrile (containing 0.05% formic acid) as eluent (5-356%) and the
appropriate fractions combined and evaporated to remove acetonitrile. The
remaining aqueous mixiure was made basic with saturated sodium hydrogen
carbonate, extracted three times with dichloromethane and the combined extracts
dried by passing through a phase separation cartridge then evaporated to afford the
title compound as a clear oil (120mg).

MS calcd for (C13H31 N-,fO)+ = 361

MS found (electrospray): (M+H)" = 362

"H NMR (CDCls): 8 4.89 (2H, s), 4.56 (1H, m), 4.07 (3H, s), 3.75 (2H, d) 3.36 (2H,
m), 2.83 (1H, m), 2.75 (1H, m), 2.36 (2H, m), 2.17 (1H, m), 1.87 (1H, m), 1.81-1.50
(6H, m), 1.40 (2H, m), 1.03 (4H, m), 0.94 (3H, 1).
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pi perid i necarboxyl ate. 1H N MR (CDCl 3): 55.13 (2H, s), 4.26 (2H, t),
4.11 (3H, s), 3.80-3.88 (4H, m, 2.82 (1H, t), 2.68 (1H, m, 2.08 (1 H m,
1.78 (2H, m, 1.68 (2H, m, 1.41-1.54 (13H m, 0.96 (3H t). Internediate
15: 1,1-Dinethyl ethyl (3R)-3-(brononethyl)-1-oineridinecarboxylate
Tetrabronnnethane (1.23 g) was added to a solution of 1,1-dinethylethyl
(3R)-3- (h droxynethyl) 1 plperldlnecarbox | at e (500 -) |n nethylene
chloride (& k. i Halenes Y I by 9fowing ol ut i on of
tri phenyl phosme Ariox --thylene chlorlde (2.7 m) was slowy
added. After 1 hour at OC the reaction m xture was concentrated and
directly purified by chromatography wh silica gel eluting with

hept ane/ et hyl acetate 1:15 foll owed 4:1Q,to yield the title conpound as a
slightly yellow oil (627 ng). TLCihyl mate/ heptane 1:2: Rf 0.55

| nternmedi ate 16: 1, 1- Di net hyTetfiyd

(3S)-3-{16-am no- 2- (but yl oxy) - 8- (nethyl 9Hpurin-9-yli nmethyl | - 1- pi oeri di
necar boxylate NH2 NN )1, , ">--OMe ONNt [O Rrepared simlarly to
I nternmedi ate 13 from 2- but oxy- 8- net hoxy- 9 A2 6-am ne trifluoroacetate

salt and 1, 1-dinethylethyl (3R)-3-(brononethyl)-1- piperidinecarboxyl ate.

Potassium carbonate (650 mg) was added to a solution of 2-butoxy-8-methoxy-9H-
purin-6-amine trifluoroacetate salt (550 mg) in dry N,N-dimethylformamide (5.5 ml)
and the reaction mixture heated at 80°C for 1 hour. 1,1-Dimethylethyl 4-
(bromomethyl)-1-piperidinecarboxylate (500 mg) was added using additional DMF
(1.5ml) to transfer the residual bromide and the reaction mixture stirred at 50°C for 3
hours. After 16 hours at room temperature, heating at 50°C was continued for
another 5 hours to complete the reaction. Water was added and the reaction mixture
extracted three times with ethyl acetate. The combined organic extracts were
washed with water, dried over anhydrous sodium suifate, filtered, concentrated and
dried under high vacuum. Purification by chromatography on silica gel eluting with a
gradient of 1 — 2.5% methanol in chloroform afforded the title compound as yellow
solid (640 mg).

'H NMR (CDCls): 3 5.14 (2H, s}, 4.27 (2H, 1), 4.11 (3H, s) 3.81 (2H, d), 2.65 (2H, m),
2.03 (1H, m), 1.77 (3H, p), 1.57-1.45 {14H, m), 1.26-1.17 {2H, m), 0.97 {3H, t).

Intermediate 14: 1.1-Dimethviethyl {3R)-3-{[6-amino-2-(butyloxy}-8-{methyloxy}-9H-
purin-9-yllmethyl}1-piperidinecarboxylate

NH,

Prepared similarly to Intermediate 13 from 2-butoxy-8-methoxy-9H-purin-6-amine
triflucroacetate sait and 1,1-dimethylethyl (3.5)-3-(bromomethyl)-1-
piperidinecarboxylate.

"HNMR (CDCly): §5.13 (2H, s), 4.26 (2H, t), 4.11 (3H, s), 3.80-3.88 (4H, m), 2.82
(1H, 1), 2.68 (1H, m), 2.08 (1H, m), 1.78 (2H, m), 1.68 (2H, m), 1.41-1.54 (13H, m),
0.96 (3H, t).
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m, 2.82 (1H, m, 2.68 (1H, m, 2.08 (1H, m, 1.76(2H, m, 1.70(2H, m,
1.41-1.52 (13H, m, 0.96 (3H, t). Internediate 17: 1, 1-Di nethyl et hyl
4-{2-16- am no- 2- (but yl oxy) - 8- (net hyl oxy) - 9Hpuri n- 9-yfi et hyll- 1- pi peri di neca
rboxyl at e NH2 NN OVe Prepared simlarly to Intermediate 13 from

2- but oxy- 8- nmet hoxy-9H-purin-6-amne trifluoroacetate salt and

1, 1-di met hyl et hyl 4-(2-bronoet hyl)- 1-pi peri di necarboxyl ate. TLC

chl orof ormi nethanol 9:1: Rf 0.81 Internediate 18:

2- ( But vl ox\nteBaddind | ©xDim&hylghyii(3R ) ethvi)-1-piperidinecarboxyfate

2- (But yl oxy) - 8- (net hyl oxy) - 9H purin-6-am ne trifluoroacetate (2.4g, 6.83
nmol ) was di ssol ved i n net hanol / & chl orpnet hane (1:1, 20ml) and | oaded onto

a preconditioned am nopropyl SPE ¥5 y he cartridge was eluted with
met hanol / di chl or omet hane (1:1, 200ni) and t he sol vent concentrated in vacua
to give the title conpound as a whi serkd (1.38g). LCMs (System A): tRET

= 0.65 mn; MK 238

Tetrabromomethane (1.23 g) was added to a solution of 1,1-dimethylethyl (3R)-3-
(hydroxymethyl)-1-piperidinecarboxylate (500 mg) in methylene chloride (2.7 mL).
The reaction mixture was cooled to 0°C and a solution of triphenylphosphine (731
mg) in methylene chloride (2.7 mL) was slowly added. After 1 hour at 0°C, the
reaction mixture was concenirated and directly purified by chromatography on silica
gel eluting with heptane/ethyl acetate 1:15 followed 1:10 to yield the title compound
as a slightly yellow oil (627 mg).

TLC ethyl acetate/heptane 1:2: Rf 0.55

Intermediate 16: 1.1-Dimethvlethy] (38)-3-{[6-amino-2-{butyloxy)-8-{methyloxy)-8H-
purin-8-vllmethyl}-1-piperidinecarboxylate

NH,

N
N
/“\ \>_—‘0Me
NN N TN o
N (o]

BS

Prepared similarly to Intermediate 13 from 2-butoxy-8-methoxy-9H-purin-6-amine
trifluoroacetate salt and 1,1-dimethylethyl (3R)-3-{bromomethyl)-1-
piperidinecarboxylate.

"H NMR {CDCl): §5.46 (2H, s), 4.27 (2H, 1), 4.11 (3H, s), 3.79-3.88 (4H, m), 2.82
(1H, m), 2.68 (1H, m), 2.08 (1H, m}), 1.76 (2H, m), 1.70 (2H, m), 1.41-1.52 (13H, m),
0.96 (3H, t).

Intermediate 17: 1,1-Dimethyiethyl 4-{2-[6-amino-2-(butyloxy)}-8-(methyloxy)-9H-
purin-8-vllethvi}-1-piperidinecarboxylate

58



I nternedi ate 19:

2- (But vl oxv) -9-1-(1-ethyl -4-piperidi nvOret hyl | - 8- (et hvl oxv) - 9Hpuri n- 6- am n
e NH2 NN NeTh 2-(Butyl oxy)-8-(mnet hyl oxy)-1H purin-6-am ne (300ny, 1.264
mmol ), (1l-ethyl-4- piperidinyl)nmethanol (362 ng, 2.53 nmol) and

tributyl phosphine (0.624 m, 2.53 nmmol) were dissolved in THF (12nl).

1,1 - (Azodi carbonyl ) di pi peri di ne (638 @?, 2.53 mol) was added and the
reaction mxture stirred at rt overnight. The solvent was renoved in vacuo
and the residue purified by colum ;ﬂiégg\\ raphy, |oading in

di chl oronet hane and purified eq_Fha P silica (Si) 20g using a
0-100% et hyl acetate in cycl ohexané&+0-"20% net hanol (+1%t 3N) gradi ent over
30 mns. The appropriate fractions were compi ned and evaporated i n vacua.
The material (300ng) was dissolved in 1:1 OH: DVMSO 3nil and re-purified by
Mass Directed AutoPrep (Method A). The solfvent was dried under a stream of
nitrogen in the Radl eys bl owdown apparatus~}o give the title conpound as a
clear gum (60ng). LCMS (System A): IRE, - ;6Q:57 mn; M+ 363 Internediate
20: 2-(1-Ethyl-4-Dblioeridinypet hanol OH stirring solution of

2- (4-pi peridinyl)ethanol (1g, 7.74 mol) angj%ﬁtassiun1carbonate (2.67 g,
19.35 mmol ) in dry DMF (10ml) was added i odoethane (0.687 m, 8.51 mmol).
The reaction nixture was allowed to stir at roomtenperature for 18 hours.

The SO'Ve”br cJXmF Y&?@h&n& g% %ﬂgahﬁgsﬂ$ U RgLti tioned
Pl

h@
b hed h
Further et @vor aceef ‘23836} gk m@% hﬁ{e%( O PR BRI ED: ¢ 1 ity
and concenf

Gerarofgm{metigio b1 the title conpound as a mixture with
residual DWF as a clear oil, 1 559 1H NVR (400 MHz, DWVBO-c16) 8 ppm 0. 96
(t, J=7.2 hiterm@dibfe 1B: (238uﬂz{oi\a—%(metrwlobm-QﬂH—BQM-&arsﬁﬁém 3 H 1.55- 1.63(m 2
H 1.72 - 1.81 (m 2 FD 2.25 (q, J=7.3 Hz, 2 H 2.73 (s, 6 Hresidual DW)
2.77 - 2.84 (m 2 H 2.89 (s, 6 H resi al DW) 3.31 (s, 1 H 3.38 - 3.45
(m 2 H 4.27 - 4.32 (n1 1 FD 7.95 i residual DVF). Internmedi ate 21:

2- (Butyl oxy)-9-12-(1-ethyl-4 r/gﬁéh yjlé}h&JI-S (et hyl oxy) - 9Hpur i n- 6- am
ne Prepared simlarly to Inter Pat¥ 1Y from

2- (butyl oxy) - 8- (net hyl oxy) - 1H puri n-6- am ne and

2- (1-ethyl 545 LRSS e L85 AR rin-6-amine triflucroacetate (2.4g, 6.83 mmol) was
dissolved in methanol/dichloromethane (1:1, 20ml) and loaded onto a preconditioned
aminopropyl SPE (50g). The cartridge was eluted with methanol/dichloromethane
(1:1, 200ml} and the solvent concentrated in vacuo to give the title compound as a
white solid (1.38g).
LCMS (System A): tger = 0.65 min; MH' 238

Intermediate 19: 2-(Butyloxy)-9-[{1-ethyl-4-piperidinyDmethyll-8-(methyloxy -9 H-

purin-6-amine
NH,,
)\JIN*
\“\

—_—

2-(Butyloxy)-8-(methyloxy)-1H-purin-6-amine (300mg, 1.264 mmol), {1-ethyl-4-
piperidinyl)methanol (362 mg, 2.53 mmol) and tributylphosphine (0.624 ml, 2.53
mmot) were dissolved in THF (12ml). 1,1-(Azodicarbonyl)dipiperiding (638 mg, 2.53
mmol) was added and the reaction mixture stirred at rt overnight. The solvent was
removed in vacuo and the residue purified by column chromatography, loading in
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LCVMS (System A): tRET = 0.61 mn; MH 377 Internediate 22:

3-(1-Ethyl -4-piperidinyl)-1-oropanol Prepared simlarly to Internediate 20
from 3- (4-piperidinyl)-1-propanol hydrochloride. 1H NVR (400 MHz, DMSO d6)

8 ppm0.96 (t, J=7.2 Hz, 3 H 1.01 -1.23 (m 5 H 1.36- 1.45(m 2 H 1.56 -
1.63(m 2 H 1.72 -1.81 (m 2 H 2.22 - 2229 (m 2 H 2.73 (s, 17 H
residual DMF) 2.81 (d, J=11.54 Hz, 2 H 2.86 -2.92 (m 18 H residual DW)
3.30 - 3.39 (m 3 H 4.30 - 436(m 1 H 7.95 (s, 8 Hresidual DW)

| nt er nedi atdishipg@methane and purified on Flashmaster li silica (Si) Og using a 0-100% ethyl

2- ( But vl ox\atet8tedn dytlohekdnel0-20%i rpetharchl (1 oERND pradibnGovEnd inink.oXkg - OHpur i n- 6- am

ine Prepg gdpﬁdtmrb@rohywbr@ doRbREIBRd afPorkdlih 08Buc. The material

2- (butyl oxy % 4—Hl\ﬁ’ét5lll B 0 B r@BﬁJﬂﬂed b Mass Directed

2-(1-eth | = 1.31 MN+
z-(1-ethyl 5 % I AT i, afﬁddi:'n“ Sols kg “ffgﬁe" i B g

sol ution ofRaﬁieﬁb'BWﬁ%V\’ﬂ %‘?H‘i‘fﬂﬁs t?-ql.‘fﬁlt%? CHVB?'{S‘@WS@H%QW&

23. 28 mmol )
and pot assiLGMSc&ysemat)e 8= 057 gin:d81 ' B6dnol ) in dry acetonitrile (60ml) was
added i odoethane (2.070 m, 25.6 mmol). The reaction mxture was allowed to

stir at romﬁg&w@;Lg_g_é@;-g@i@wnggeﬂd}@ reaction mxture was concentrat ed
in vacuo and the residue partitione etween water (20ml) and ethyl acetate
(30nl). The aqueous was re-extracte eyl acetate (I x 30m) then

di chl oronet hane (I x 30ml), the organi c | ayers dried by passage through a
hydrophobic frit), conbined and. comcemtrated in vacuo to give the title
conpound as a yellow gum (2.41g). M5 (Floinject): MEl+ 186 Internedi ate 25:

2- (But vl oxv)-9-14-(1-et hvl-4-piperidinvl)butvll-8-(nethvloxv)-9Hpurin-6-am
ne To a stirring solution of 2-(4-piperidinyl)ethanol (1g, 7.74 mmol) and potassium

carbonate (2.67 g, 19.35 mmol) in dry DMF (10mi) was added iodoethane (0.687 ml,
8.51 mmol). The reaction mixture was allowed to stir at room temperature for 18
hours. The solvent was partially removed in vacuo and the residue partitioned
between water (20ml) and ethyl acetate (20mi). The aqueous was washed with
further ethyl acetate and the combined organics dried (hydrophobic frit) and
concentrated /n vacuo to give the title compound as a mixture with residual DMF as a
clear oil, 1.55¢9

1H NMR (400 MHz, DMSO-ds) § ppm 0.96 (t, /=7.2 Hz, 3 H) 1.03 - 1.15(m, 2 H)
1.29-1.37 (m, 3H)1.55-1.63(m, 2H)1.72-1.81 (m, 2H)2.25 (q, J=7.3 Hz, 2 H)
2.73 (s, 6 H residual DMF) 2.77 - 2.84 (m, 2 H) 2.89 (s, 6 H residual DMF).3.31 (s, 1
H) 3.38 - 3.45 (m, 2 H} 4.27 - 4.32 (m, 1 H) 7.95 (s, 2 H residual DMF).

Intermediate 21: 2-(Butyloxy)-8-[2-{ 1-ethyl-4-piperidinylethyl]-8-(methvioxy)-9H-

purin-6-aming
NH,
N
N
A AR
/\/\O N N

N

(-

Prepared similarly to Intermediate 19 from 2-{butyloxy)-8-(methyloxy)-1H-purin-6-
amineg and 2-(1-ethyt-4-piperidinyl)ethanol.
LCMS (System A): tger = 0.61 min; MH" 377

Intermediate 22: 3-(1-Ethyl-4-piperidinyl}-1-propanol
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NH, NN A )-O0 NN Prepared simlarly to Internmediate 19 from

2- (butyl oxy) - 8- (net hyl oxy) - 1H puri n-6- am ne and
2-(1-ethyl-4-piperidinyl)-1-butanol. LCMS (SystemB): tRET = 1.45m n; M
405 Internedi ate 26: Phenyl met hyl 2-(2-bronoethyl)-1-o0iperidi necarboxyl ate
To a solution of phenyl nethyl 2-(2-hydroxyethyl)-1-piperidinecarboxylate
(1.76g, 6.70 nmol) in anhydrous dlchloronethane (29 nL) was added carbon
tetrabrom de (4.44 g, 13.39 mol ) Tge resuloiing sol ution was cooled in
ice/water. A solution of trlpheny\l,ph sphine (1.76 g, 6.70 nmmol) in 10nl dry
DCM was added dropw se over 30 nins. After conplete addition the reaction
was allowed to warmslowy to anbient tenperature and stirring continued
over ni ght . Pildparddeatitatp b i5@hbddiaa 20@smriadyaedding)-vplopam! hadrschiinte.( opaque)
and this wag Mm@(h@dmgmd&% .lnldgzaa(t Q:awmzdgﬁ) apd. pysihied) by

chrormat ogr apgy Qx@ E??'@E‘H%%ﬁr ﬂZHF}S Wgrﬁ 8142915 05 4% &f i% acetate

in cycl ohe Xa N@gg {fcﬁel— f%i(”\gqéﬁﬁﬂgb%@wéand( 1.629).

evapor at ed'§ H? He{Eﬂ%U

LCVB ( Syst énPBP:S9RETH:430 24504 WH) 858/38¢! epifed Bl at e 27: Phenv! net hyl
2-{2-1-6-am no 2 (butyl oxy) - 8- (et hyl oxy) - 9H ouri n- 9-

Vft et hyl | - Itpmeeiniedisn @gBulypxy)alt3e 1-ehidi-4-biberdidi/ )propyll-8-(methyloxy)-9H-

purin-6-aming

Prepared similarly to Intermediate 19 from 2-{butyloxy)-8-(methyloxy)-1H-purin-6-
amine and 2-{1-ethyl-4-piperidinyl)}-1-propanol.
LCMS (System B): trer = 1.31 min; MH™ 391

Intermediate 24: 4-(1-Ethyl-4-piperidinyi}-1-butanol

e~ OH

N

To stirring solution of 4-{4-piperidiny!)-1-butanol hydrochloride (4.51g, 23.28 mmol)
and potassium carbonate (8.04 g, 58.2 mmol) in dry acetonitrile (60ml) was added
jodoethane {2.070 ml, 25.6 mmol). The reaction mixture was allowed to stir at room
temperature for 4 hours. The reaction mixture was concentrated in vactio and the
residue partitioned between water (20ml) and ethyl acetate (30ml). The aqueous
was re-gxtracted with ethyl acetate (1x 30ml) then dichloromethane (1x 30ml), the
organic layers dried by passage through a hydrophobic frit), combined and
concentrated in vacuo to give the titte compound as a yellow gum (2.41g).

MS (Floinject): MH" 186

Intermediate 25: 2-(Butyloxy}-9-[4-(1-ethyl-4-piperidinyDbutyl]-8-(methyloxy)-9H-
purin-6-amine
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N 2-(Butyl oxy)-8-(nethyl oxy)-9H purin-6-amne trifluoroacetate (1.346 g,
3.83 mol ) was heated wi th anhydrous potassium carbonate (2.118 g 15. 33
mmol) in dry DM (17 m) at 60C for 1 hour. Phenyl net hyl

2- (2-bronoet hyl ) - 1- pi peri di necar boxyl ate (1.500 g, 4.60 muvl) was added
and the reaction m xture heated at 50C overni ght (20 hours). The reaction
m xture was partitioned between water (250nl) and ethyl acetate (150mL).
The aqueous was further extracted ﬁh 2 x100 mM ethyl acetate. The

conbi ned organic |ayers were vvashed th 100 m brine and passed through a
hydrophobic frit to dry, then stru*pp dryness (rotary evaporator). The
resi due was dissolved in DCM.and, Jle g\57)nto 770g silica cartridge and
purified by chromatography using a gra nt {0- 100% et hyl acetate in

di chl oronet hane + 0-12% MeOH finish on a ‘El master 2. Appropriate

fracti ons were conbi ned and evaporated in vacua. The material was
re-purified by chromatography on silica (70g cartridge usi n(sz gr adi ent of
0- 100% et hyirekaEed %’t”éarlyﬁo H]Wfﬂ‘l%‘?‘@r’?@t”f?ﬁh% E Y I ROy s Hd P& equent | y a
flush of O-ahdENewE: hil-cthddtrineddiny)-DBManol0- 20% MeOH) . Product fractions
conbi ned andMy&Eyeteat Bd ti-n= 1 A6man; MbI'gDv¥e the title conpound as a col ourl ess
oil (0.342g). LCMS (System B): tRET = 2.82mn; MN 483 Internedi ate 28:

2 (BU ! oxihicfad do chiidldu] 207 bhRubUE B LfschiBBkJisth 0XV) - OHpur i n- 6- ani
ne NH2 NN eny

2-{246- am no- 2- (butyI oxy) - 8- (rret hyl oxy).- 9H purin-9-ynet hyl} - 1-

pi peri di necar boxyl ate (425ny, 0.881 Met hanol (50 m) was

hydr ogenat ed over pal |l adi um on carbo B 0.176 mml ) at anbient
tenperature over the weekend. The mixtire was filtered through a Celite
cartridge under N2, washed w evaporated in vacua. The residue
was purified by MDAP ( Met hod Al t the fractions contained two products.
The fractions were evaporated and material was dissolved in 4nll:1

DMSO MeOH. A portion of the solution (3ml) containing

2- ( but yI oxylo-Bsdlutiet bf/praxyiined2-(2hydpixpethyl di-piperiideghb &bt 16966 @i ne
(approx 14Gnisl inGinARiRoddadnordAsthiieaat afl) whd Addetidiboh etaBem(de (@32 n, 0. 402
mol ) and §J El)gég(rﬁlno]r ‘gm’esu néQ&utWQLa)s -codIBgin 1@&\9&59%%’@%0%5? rred at anbi ent

temper at ur qnphengp?o%gﬁlﬁ (1@@ &Wper%rﬂno in g}r:lllvﬁ&w ? q/lste Vgll ve solution

and this Wasa{‘E‘)‘R%td‘f‘fé“wﬁo OIS S T Jeach vapor at ed

Wer e
under N2 i b @ascﬁ"PY"E‘gvt? 6’&?&“%&? ”gl ned as a
white sol i der@aivp andstiviy coytistehP\Bynight RiEfTe reagtioggaiuion was/rggyoed in

volume to <10ml (opague) and this was loaded onio a 100g silica cartndge and
purified by chromatography on a Flashmaster 2 using a gradient of 0-25% ethyl
acetate in cyclohexane over 40 minutes. Product fractions were combined and
evaporated in vacuo to give the title compound as a colourless oil (1.62g).
LCMS (System B): tger = 3.24min; MH" 326/328

Intermediate 27: Phenylmethyl 2-{2-[6-amino-2-(butyloxy }-8-(methyloxy-9H-purin-9-
vllethyt}-1-piperidinecarboxylate

NH,
hi/%iN%O/
/\/\O/J\ N/ N
o}
Dy
o8
2-(Butyloxy)-8-(methyloxy)-9H-purin-6-amine trifluoroacetate (1.346 g, 3.83 mmol)

was heated with anhydrous potassium carbonate (2.118 g, 15.33 mmol) in dry DMF
(17 ml) at 60°C for 1 hour. Phenylmethyl 2-(2-bromosthyl)-1-piperidinecarboxylate
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I nternedi ate 29: Phenvl net hyl 2-(3-hydroxvoroovl) - 1-pi peridi necar boxyl at e
3-(2-Piperidinyl)-1-propanol (8.699, 60.7 mmvl) was stirred in acetonitrile
(90 M) with triethylam ne (10.40 m., 74.6 mml) under N2 and cooled in an
i ce bath. Benzyl chloroformate (9.53 m, 66.7 mmol) was added dropw se.
After conplete addition the reaction was allowed to warmto anbient
tenperature and stirri then continued overnight. The suspension was
filtered aft®the 4fq0I“E”F‘%ﬂ? waidslse Pad kg reastion [RéELS hearprbat B0 arenighis

partit i one@duuigeehhetehgtlonavktigtvespaditioraddretweEhavatar gzhfimd) gpdateyl was washed
Wi th sat ur ateateljtdons) Thasgesbut hae tighercxnycteo phiobixe0d mi dthyaacktavapor at ed to

g re 3(; Ingz S. C;')_:Tﬂe E&RbiRbtEorY @ |@$§@%@d¢v4@ue@mwm A RABRYd géegsgatj tHr&%h(a?’ng hz;glnga
P o sb R3S ah o Mot R o ff;@?‘f%‘ i g% CEr AN s00

gradi ent oy ga
Conpani on. dﬁSOI eéia{gb%\ﬁﬂe? IoRde gc?f“@d’ ﬂ‘ﬁ?ﬂc g8n "f’ Y wast e was
evapor at edC'i"ﬁm@’é’é{?@hY Bsine gipdientt %?tév'|aaﬁtatevﬁéwwaﬁomf@ne\ws12r/e col umed
usi ng i dentMefdl fingshnen & FeakmeagienyefAppwptitie frdeticos weregcoatbir@@@ndn and col | ecti ng
al |l the el eeapioratddhie veeuon The okt ial yesarke-puefediy dhediatshrammg oasiipo(7aged i n vacuo
to give th@aﬁdd@b@sﬁ?’ﬂ@%%téﬁ) ﬁ)OY@éthﬁ‘é’c&ht'e ir(@iclﬁéﬁanethb@@/eﬁ"Wﬁr%m B): tRET =
2.46m n; Mlm&é“ub%@& {Hﬁu%gjfﬁ%o@%m +0~2Q|/ MeOH& Product
2-(3- brom)protg) %f td y a,ﬁp | utton of
phenyl net hyF 20t °”P11‘§/0 %!ger‘%%‘iﬁ? PsPerie iR WesstpP ™. 149, 7. 72 mmol)
i n anhydr oG2o¢tsehPbiloifeehane (34 m) was added carbon tetrabronide (5.129,
15. 43 ol }$MSTREstern Sl tRETng2§BWOIMUn43ﬁas cooled in ice/water. A solution of
tri phenyl phosphi ne (4. 05 g, 15 43 mmol ) in 10m dry DCM was added dr opw se
over 30 N NermeRHROSE IABuHIGGEP2AMRaR D RUHISOLMYIL-EMmeNibgl- 90Nl et e

was a

addi tion thgil8amideOn owed to warmslowy to anbient tenperature and
stirring continued overnight. The reaction mxture was filtered to renove

the precipitate, washed with ether anduthe filtrate evaporated to approx 10
m . This was then | oaded onto a 100g Ti@a cartridge and purified by
chr omat ogr aphy using a gradient of er 0- 25% et hyl acetate in
cyl cohexane over 40 mins. on collecting all the eluent. The
product peak was identified by TLC and th racti ons conbi ned and
evaporated in vacuo to give the title coipo as a clear oil (2.13g). LCMS
(System B): tRET = 3.44m n; M+ 340/ 342 Ifternmedi ate 31: Phenvl net hvl
2-{3-116-am no- 2- (butvloxv) 8- (et hyl oxv) - 9F"puri n- 9-
vl ioroevll-1-oi oeridi necarboxvl ate

Phenylmethyl 2-{2-[6-amino-2-(butyloxy)-8-(methyloxy)-9H-purin-g-yljethyl}-1-

piperidinecarboxylate (425mg, 0.881 mmol) in ethanol (50 ml) was hydrogenated

over palladium on carbon (187mg, 0.176 mmol) at ambient temperature over the

weekend. The mixture was filtered through a Celite cartridge under N,, washed with

EtOH and evaporated in vacuo. The residue was purified by MDAP (Method A) but

the fractions contained two products. The fractions were evaporated and material

was dissolved in 4ml 1:1 DMSO:MeQH.

A portion of the solution (3ml) containing 2-(butyloxy)-8-(methyloxy)-9-[2-(2-
piperidinyl)ethyl]-9H-purin-6-amine (approx 140 mg, 0.402 mmol) was treated with
ethyl iodide (0.032 mi, 0.402 mmol) and DIPEA (0.140 mi, 0.804 mmol). The
reaction was stirred at ambient temperature in a capped vial overnight. Methanol
was added to give solution and this was purifed by MDAP (Method A). Product
fractions were evaporated under N, in a Radleys blow down unit. The title compound
was obtained as a white solid (103mg).

LCMS (System B): tger = 2.86min; MH™ 377

Intermediate 29: Phenvimethyl 2-{3-hydroxypropyl)-1-piperidinecarboxylate
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2- (But yl oxy) - 8- (net hyl oxy) - 9H purin-6-am ne trifluoroacetate (1.834 g, 5.22
nmol ) was heated at 60C with potassium carbonate (2.89 g, 20.88 mml) in
DMF (23 m) for 1 hour. Phenyl net hyl

2- (3- bronopropyl) - 1- pi peri di necarboxylate (2.131 g, 6.26 mvol) was added
and heating continued at 50C overni ght (20 hours). The reaction m xture was
partitioned between water (250nL) and ethyl acetate (150nmL). The agueous
was further extracted with ethyl acetate (100 nl). The conbi ned organic

| ayers were washed with brine (100 nd passed through a hydrophobic frit
to dry, then stripped to dryness (r otator) to give an orange
liquid. The nmaterial was | oaded onto X 70g am nopropyl cartridge and

el uted on the Fl ashnaster SyS} Xe! ient of 0-100% et hyl acetate in

cycl ohexane over 40 m ns. App p¥ i at e product fractions were conbi ned and
evaporated in vacuo to give the title conpound as a clear oil (1.16g). LCMS
(System B): tRET = 2.92m n; M+ 497 Internedi ate 32:

2- ( But vl ox\Br-28RipardinbiN-1 axapeng-(8.89 ¢ 2607 menol)dias ¢lingstin goatanitle-(BUMIN- 6- ami ne
Phenyl met hydith triethylamine (10.40 mL, 74.6 mmol) under N; and cooled in an ice bath. Benzyl

2-{346- am rbﬁro?of&r%tev o8I 6 K R Wa@sMdeddrommsd. Naridr ¥brhéte Rdilionlthe

i peridine was

Eygr ogenat gr%ﬁ R8x ¥k %@mﬂe&*{%\@d& toaribrat %@a d é‘ Q%’l@gﬁ@%ﬁ&h o anbi ent
t enper at ur & SW@%FN W&lo%“ﬁ??hﬁé ‘5\5% ?T' rgtte Haecﬁ?g an " % cartridge
under N2, WBHSHedVaf RaRitienes Peirpnainyhaseiateand waigacls FeANfiRESE Was tit | e
conpound asvashed wiinsadwhied b(igs, @6@)86 thrad o 'Sistrenkiglrit andgveperated2®ni n; MH11
363 | nt er raegheas.eTidYesitlemsd paeitiéd/by chromatography on silica (330g silica RediSep

34[ 6- am no- c%nmub%émkfbtﬁn)(uﬁﬁb YL 509 :th QT etdfel iR tiiohexane gradient over 40

vfirnet th;:?uﬁ%;g&Er%O@@ 8 é‘ﬂﬁ tage’c te onlgmééolﬁ%én ;ﬂoﬁ" ﬁ(? éﬁk’s%ré’f

2- (but yl ox trg ami_ne. . d cuot salt (2.569,
7,29 ol s Bt et @% 26.1 ol §
and the ni %PQI?@'V\H%@ ’I”étﬁf'a‘f"@sﬁ fRlurgRedgpngrigant BEHEO l?PS 8?1 pre at nospher e of
ni trogen. Ristasting?t 2289 ehepolledivbed theelyand nTheenpie pedueieaintiet o thi s was
added phenyohatdaydnd2vhiraien matshyd th-givepheiitic cdmperal dsagydilaw eil (62153¥5g, 7. 29
mmol ). The astdyeRm@s thpsahibmiask gpgt o 50C and left to stir overnight.
The reaction mxture was diluted with water (-40nml) and partitioned with a
solvent m : 4 EH‘Layer was

separ at ed j f acuo to give pale
yellow thick oil. The crude material was dissolved in 1:1 DVSO MeOH (5n1)
and half of this solution was initiaf’lyypurified on reverse-phase

chr omat ogr aphy using a high pH syste g C18 silica colum. The

gradi ent used was the follow ng: 1CV ¥ 40% Solvent B in A 2CV = 60% Sol vent
Bin A 6CV = 80% Sol evnt Bin@@& % Solvent Bin A 0.2CV = 95%
Solvent Bin A 1.8CV = 100% S nt B Solvent A = Water with 10mmol
ammoni um bi carbonate and NH3 (pH=10) Solvent B = Acetonitrile with 0.1% NH3
(CV = colum volune) The fractions which were shown to contain a required
i soner by LTeMBsautimh s pleenyerethycd (Bivdeskyemply! e bpipeitineaerbdxyilate (Zatdgo and t he
remai ni ng M xedroh #c4ihgasus\itiforomatbne d4se pasaidiky caboh oagemideat ed i n
vacuo. (5.12 g, 15.43 mmol)). The resulting solution was cooled in ice/water. A solution of

triphenylphosphine (4.05 g, 15.43 mmol) in 10ml dry DCM was added dropwise over

30 mins., producing a deep amber/brown solution. After complete addition the

reaction was allowed to warm slowly to ambient temperature and stirring continued

overnight. The reaction mixture was filtered to remove the precipitate, washed with

ether and the filtrate evaporated to approx 10 ml. This was then loaded onto a 100g

silica cartridge and purified by chromatography using a gradient of Flashmaster 0-

25% ethylacetate in cylcohexane over 40 mins. on a Flashmaster collecting all the

eluent. The product peak was identified by TLC and the fractions combined and

evaporated in vacuo to give the title compound as a clear oil (2.13g).

LCMS (System B): tger = 3.44min; MH" 340/342 -
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It was found that in the flask which contained the remaining half of the
crude material that needed to be purified, sonething had precipitated. This
was filtered and washed with cold DMSOto afford a white crystalline
material. The m xed fractions fromthe chromatography were recrystallised
from DVSO. Conbining the material fromthe chromatography and the
recrystallised naterial gave the title conpound as a white solid (1.38g).
LCVS (SysthPhemlmaw A-{3ffEamina Q- (bulylexyisSd methalogy-9H-purin-9-

2- (But vl oxm;@[w& oi peridi nvimethvl)-9H purin-6- am ne
Prepared simlarly to Internediate 32 from phenyl net hyl

3-{[6-am no- 2- (but yl oxy) - 8- NH,

(et hyl oxy) - 9H puri n-9-yl | met hy1l} - Lperi di necar boxyl ate. LCMS (System C):
tRET = 2.25m n; M4+ 335 Intermediale 35>

2- (But yl oxV) - 9f (1- cycl openty1>3-J9i pefi &§ nyOnet hyl | - 8- (net hvl oxV) -

9H purin-6-am ne NH2 N

2- (Butyl oxy) - 8- (net hyl oxy) - 9- (3-pi peridin thyl ) -9H purin-6-am ne (33.4
ng, 0.1 mmol) was suspended in DVF (0.4 heated briefly with a heat
gun to give a solution. To this was added 1\odocycl opentane (0.012 ni, 0.100
nmol ) (di spensed as 112ul of a sol ution of igiul i odopentane in 1nl DWVF),

and DI PEA (0.035 m., 0.200 mmol) and a furth (88ul) to give a total
of 0.6m DMF. The reaction was stirred in a pered vial at ambient
tenperature overnight. An extra 0.5 equival ent of iodocycl opent ane was
added and stirring continued for a further 24 hours. A further

equi val ent 28ButylgagrSyiEEmyer ) BiPuia$-aae H4eraesiate vidy 9 ent |”WEF?.J:)d over t he
weekend. Tives heated atdA°Guakh paipssiinedarbenateh@.89ane0.8% aimelirs PMg (83 MmOt al  vol une
of DMF (0. & houn FneRasibiy2-Grieenboose- t-gpartdinetarbdxtaieo(?. 181 g50LB W t h
stirring um#f%r W8 86d 24 etk Peonfindddrdt BETC cibeﬁ‘ﬂ}hlt Ih@ms I poeysbepent ane was

added and 5&% R R Tuolch S‘Gﬁ%{k:rﬂpethl PABhILONS e € combi ned
d fi nbi d bl
and puri 1 a%ﬂ R L5 e Sl b ned bl v

col our | ess ¢ WerEWaEThg wnth brine (100ml) and passed throu h a hydrophobtc frit to dry,
then strlpped to dryness (rotary evaporater) o give an orange liquid. The material
was loaded onio 2 x 70g aminopropy! cartridge and eluted on the Flashmaster
system in gradient of 0-100% ethylacetate in cyclohexane over 40 mins. Appropriate
product fractions were combined and evaporated in vacuo to give the titte compound
as a clear oil (1.169g).
LCMS (System B): trer = 2.92min; MH" 497

intermediate 32: 2-{Butyloxy»8-(methyloxy)-9-[3-(2-piperidiny)propyll-9H-purin-6-

amine
NH2
N
N7 /
J'\)I >

P

H

Phenylmethyl 2-{3-[6-amino-2-(butyloxy)-8-(methyloxy)-9H-purin-8-yi]propyl}-1-
piperidinecarboxylate (1.16 g, 2.336 mmol) in ethanol (130 ml} was hydrogenated
over 10% palladium on carbon (0.497 g, 0.467 mmol) at ambient temperature
overnight. The mixture was filtered through a Celite cartridge under N3, washed with
EtOH and evaporated in vacuo to give the title compound as a cream sofid (0.66g).
LCMS (System B): trer = 1.29min; MH" 363
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LCMS (System B): tRET = 1.34mn; MN403 Internediate 36: Phenvl net hvl
3-(2-hydroxvet hvl) - 1-pi peri di necarboxviate Prepared simlarly to

Internmediate 29 from 2-(3-piperidinyl)ethanol. LCM5 (System B): tRET =

2.32mn; MW 264 Internmediate 37: Phenvl net hvl

3-(2-bronoet hyl)-1-pi peri di necarboxyl ate Prepared simlarly to

I nternmedi ate 26 from phenyl net hyl 3-(2-hydroxyethyl)-1-

pi peri di necarboxylate LCM5 (System D): tRET = 3.37m n; MV 326/ 328
I nter madl ate 38 Phenvl rret hv|

N SN

ﬁ»@

To a solution of 2-(butyloxy)-8-(methytoxy)-9H-purin-6-amine. trifluoroacetate salt
(2.56 g, 7.29 mmol) in DMF (60 ml) was added potassium carbonate {4.03g, 29.1
mmol) and the mixture was left to stir at 60°C for one hour under an atmosphere of
nitrogen. Reaction was then cooled to room temperature and to this was added
phenyimethyl 3-(bromomethyl)-1-piperidinecarboxylate (2.275g, 7.29 mmol). The
reaction was bought back up to 50°C and left to stir overnight. The reaction mixture
was diluted with water (~40ml) and partitioned with a solvent mix of 1:1 ethyl
acetate:DCM {(40ml). The organic layer was separated using hydrophobic frit and
was concentrated in vacuo to give pale yellow thick oil. The crude material was
dissolved in 1:1 DMSO:MeOH (5ml) and half of this solution was initially purified on
reverse-phase chromatography using a high pH system on a 330g Cys silica column.
The gradient used was the following:

1CV = 40% Solvent B in A
2CV =60% Solvent B in A
6CV = 80% Solevnt B in A
1CV = 95% Solvent B in A
0.2CV = 95% Solvent B in A
1.8CV = 100% Solvent B

Solvent A = Water with 10mmol ammonium bicarbonate and NH; (pH=10)
Solvent B = Acetonitrile with 0.1% NH3
(CV = column volume)

The fractions which were shown to contain a required isomer by LCMS analysis were
combined and concentrated in vacuo and the remaining mixed fractions were
combined separately and concentrated in vacuo.

It was found that in the flask which contained the remaining half of the crude material
that needed to be purified, something had precipitated. This was filtered and washed
with cold DMSO to afford a white crystalline material. The mixed fractions from the
chromatography were recrystallised from DMSO. Combining the material from the
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Prepared simlarly to Internmediate 27 from phenyl net hyl 3-(2-bronoethyl)-1-
pi peri di necar boxyl ate and 2-(butyl oxy)-8-(nethyl oxy)-9H puri n-6-am ne
trifluoroacetate. LCMS (System D): tNET = 3.38m n; M-I+ 483 Internedi ate
39: 2-(Butvl oxv)-8-(nethvl oxv)-9-12-(3-o0i peridinvl)ethvll-9H purin-6- am ne
Prepared simlarly to Internediate 32 from phenyl net hyl

3-{246- am no- 2- (but yl oxy) -

8- (et hyl o@tyt)m@Pﬂrpmh‘ylaﬁldgh%/rﬁélwﬁ?'iﬁedlmqiﬁrﬁéﬁiﬂ‘@lth%&t!?r%’ﬁwpf&%5a‘M@T@S (System B) :

t NET = 2. 40l .39V 349 | nt er nedi at e 40:

2-{f (1S) - 1dvas hewshwt & i1Qx el Bl gtiradegdr o- 2H- pvran- 2-v1) - 9K puri n6- am ne
NH, N N Method A Sodi um t-but oxi de (48.5g, 505mm|) was added portionw se
to (S)-2- pe . SH\Ech Chiral

Sol uti ons, —GerHe 3 orogeneous ( Note
reaction |ﬂ8§othermc) 2- ChI oro 9-

(tetrahydro-2H pyran-2-yl)-9H puri n- 6 am ne (32g, 126mmol) was added and
the reaction mxture heated at 70C fof 272 hours. The reaction was cooled to
roomtenperature and partitioned bety Net Myl acetate (500nl) and water
(500nt). The organi c phase was. \was - “Saturated sodi um chl ori de
solution (100mL), dried (My504), fil tered.\itljﬁbevaporat ed. The residue was
triturated with ether and the solid materi N iltered. The precipitate was
re-washed with ether and the filtrates conbi med and evaporated. The crude
material (ca. 30g) was dissolved in DVSO nethanol (1:1) and purified by

chr omat ogr radi ent of
25- 65% ace%ﬁgreg@ 3?%8&%%5@@?@2 Ny p'en Té{ 3({[%%3@%0 %ﬁgg%ﬁ%gvol unes, the
fractions ‘?X 7 rﬂ%?;"/ AEYF ')Q'Iaf)gré RS ‘fur at ed aqueous sodi um
carbonat e SeVa(PwiEM &hproprd-a@ni¥Rcii®ons were conbined and partiti oned

bet ween di chl oronet hane and sat ur at ed aqueous sodi um hydrogen car bonat e.
The or gani ttermediate 35: 2-(Butyloxy)-9-[(1-cyclopentyl-3-piperidinyl)methyl]-8-(methyioxy)-

9H-purin-G-amine

2-(Butyloxy)-8-(methyloxy)-9-(3-piperidinylmethyl}-9 H-purin-6-amine (33.4 mg, 0.1
mmol) was suspended in DMF (0.4ml) and heated briefly with a heat gun to give a
solution. To this was added iodocyclopentane (0.012 mL, 0.100 mmol) (dispensed
as 112ul of a solution of 120ul iodopentane in 1m! DMF), and DIPEA (0.035 mL,
0.200 mmal) and a further DMF (88ul) to give a total of 0.6ml DMF. The reaction was
stirred in a stoppered vial at ambient temperature overnight. An extra 0.5 equivalent
of iodocyclopentane was added and stirring continued for a further 24 hours. A
further 0.5 equivalent of iodocyclopentane was added and stirring continued over the
weekend.

The reaction was repeated on the same scale using a total volume of DMF (0.5ml}) in
a Radleys Greenhouse reaction station at 50°C with stirring under N, for 22 hours. A
further 1 equivalent iodocyclopentane was added and heating continued over the
weekend.
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phase was dried by passage through a hydrophobic frit, filtered and
evaporated to give the title conpound as a pale creamfoam (14.97g). LCMS
(SystemB): tRET = 2.21 mn; MV 306 Method B Sodi umt-but oxi de (206g,
2.144npl) was added to (S)-2-pentanol (720ml, 6.58npl) (available from for
exanple, Julich Chiral Solutions, Germany) in a 2L round bottomed fl ask.
The m xture was stirred and 50C until all the sodiumt-butoxide had

di ssol ved. 2-Fl uoro-9-(tetrahydro-2H pyran-2-yl)-9H purin-6-am ne (130g,
548mo1l) wd$e rérshionsddee combipest andansfien/er MBAR(Methed A). Afpeaprigtehour s LCVS
anal ysi s i mdtivat edreombiridolaontwnmt b Radels biben shar tiingdesetaoigee and the

M xt ure Washefidc@mMpbiidOas! LAANRESY oill 3@5m§pd then extracted wi th nethyl

t-butyl ethey nigsulte e formati on and the m xture was
filtered thr gﬂ&g@ﬁ @eﬂ{ﬁ dqlt?’ﬁ@!nbmé‘lam ¢ phase was separated. The aqueous

|l ayer was then treated with solid NaCI and then re- extracted wi t h net hyl
t- buty| et Fagrm ediadie ety Aenwimethyl 3y64 !‘:., h ataa ? ‘:-'Jn SAMONMEHP ad Wit h bri ne,
dried over magne3| um sul f at e, flltered and t hen evaporat ed to yield the
title compound as a pale brown gum (458.59g). LCMB (System D): tRET = 2.65
m n; M1* 306 Internediate 41:

8- Brono- 2- {[ (15) - 1- et hyl but vl ] oxv) - 9- ({t etir ahydr o- 2H- ovr an- 2-v1l) -

9H- Durin-6-amine NH2 N I11)--Br N Bronosiiccinimde (12.16g, 68.3mvol) was
added portionw se over 5 mns. to i d sol ution of

2-{[(1S)-1-met hyl butyl] oxy)-9-(te ydr o- 2H pyran- 2-y1)-91- 1- puri n6- am ne
(14.99g, 48.8mml) in chloroform (80nl) at <5C under an atnpsphere of
nitrogen. The react Jon xture was .stirred at, <5C for 5 hours then washed
with satur afeg" 'LﬁWﬁ‘i/ 96:2 ereiear JoRA & ATV E"8bnt) then water (80Ont).
The foam waSMS Syeipwdl: frar 0HOME) 28hd washed with water (50ml) then
brine (50m). The conbi ned aqueous phases were washed with DCM (50mL). The
conbi ned ongléaicdiatedyeE rhenamethir 3-ecbrbibabg -BiphydiieeaieRiige frit, and the

sol vent renoved in vacuo to yield the title conmpound as an orange foam

(18.5g). LCMs (System D): tRET = 3.@6\&‘;}]M-1+ 384/ 386 Internediate 42:

2-{[(1S)-1- Met hvl butyl | oxy) - 8- (net hyl axv)-9- (tetrahydro-2H ovran- 2-
y1) - 9H puri n- 6- am ne Nl -12 _

O /LO
o8

Prepared similarly to Intermediate 26 from phenylmethyl 3-(2-hydroxyethyl)-1-
piperidinecarboxylate
LCMS (System D). trer = 3.37min; MH' 326/328

Intermediate 38: Phenylmsathyl 3-{2-[6-amino-2-(butyloxy)-8-(methyloxy)-9H-purin-9-
yllethyl}-1-piperidinecarboxylate

NH,

N
N TR \>—O/

/\/\O/H\N/ N

N

~

ks
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8- Brono- 2-{[ (1S) - 1- net hyl butyl ] oxy}-9-(tetrahydro-2H pyran-2-y1)-9H purin-6
-amne (7.1g, 18.48mvol) was dissolved i n anhydrous nethanol (70m) and a
sol ution of sodi um nethoxide (25% in nethanol (8nl) was added dropw se
under under an at nosphere of nitrogen. The solution was heated to reflux at
90C for 4 hours under an atnosphere of nitrogen. Additional sodium
nmet hoxi de i.n nmet hanol (25% sol ution, 3ml) was added and the reaction was
stirred at PEREEIGMiRly {flpisepediade Bolipe phapy aeiay Si@keamstbilon of sodi um
met hoxi de Pinetidindsamokyldte 80d sdhutidyhd-(Bethylowa8Hadde8-amink t he reacti on was
stirred at tBI0&oéamtata further 7 hours. The sol vent was renoved on the rotary
evapor at or | gie (b{ers IDHdR 2 Dasteih; MBsSagmrtiti oned between Et OAc (75nl) and
saturated amoni um chl oride solution (75m). The organic |ayer was washed
with brine (t75. evaporator to
yield the {341 temD): tRET
= 3.08 nmi n2MAE' 336 | nternediate 43:
2-{f(1S)-1- Met hyl butyl | oxy) - 8- (net hyl oxy) -9H Duri n-6-am ne trifl uoroacetate
salt NH, NN 11 NO 2-{[(18) - 1- Met hyif” but yl ] oxy}-8-(m
et hyl oxy)-9-(tetrahyd ro-2H pyra n-2x =PHpu am ne (6g, 17.89mmol) was
di ssol ved i n net hanol (SOW&)./‘I'\ri/f\IOull)J tic acid (20.67mL, 268nmpl) was
added dropwi se, and the m xture sti rréd at_2C for 72 hours under an
at nosphere of nitrogen. The solvent was renmpved in vacuo, and the resulting
solid was washed with ethyl acetate and filteked. The filtrate was stri pped
and the residue washed with ethyl acetate. n conbi ned solid residues were
dried in the vacuum oven for 2 hours to giVve the title conpound as an of f
white solid (5.3g). LCVM5 (System C): tRET = 0.76 mn; M# 252

Prepared similarly to Intermediate 32 from phenylmethyl 3-{2-[6-amino-2-(butyloxy)-

8-(methyloxy)-9H-purin-8-yllethyl}-1-piperidinecarboxylate.

LCMS (System B): trer = 2.42min; MH™ 349

Intermediate 40: 2-{[(15)-1-Methylbutyl]oxy}-9-(tetrahydro-2 H-pyran-2-yI}-9H-purini-

B-amine
NH2
: SN
BB
/\/\O N
o
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-y1)-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 (500mi) and water (500ml). The
organic phase was washed with saturated sodium chloride solution (100ml), dried
{(MgS0,), 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:methanol
(1:1) and purified by chromatography on a reverse-phase (Cyg) 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 aqueous sodium hydrogen carbonate. The organic
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I nt er nedi at e 44: Phenyl net hyl 3-{246-am no-2-{111S) - 1- net hyl but yl | oxyl - 8-
(met hyl oxv) -9H-purin-9-yll ethylir 1-piperidinecarboxyl ate NH, NN )-0
Ne--N Prepared simlarly to Internmediate 31 from

2-{[ (15) - 1- net hyl but yl ] oxy} - 8- (et hyl oxy) - 9H puri n- 6-am ne
trifluoroacetate salt and phenyl net hyl 3-(2-bronoethyl)-1-

2i5peri di necar boxyl ate. LCM5 (System D): tRET = 3.47m n; MN 497 Internedi ate

2-{ 111_S) - 1-phesawydsodrieg Iby orgdags i ershiayydsephobdc fip figgedanteevieperalpt fet hvi | 9H puri
n- 6- am ne ghid thé sroamNound as a pale cream foam (14.97g).
LCMS (System B): trer = 2.21 min; MH" 306

Method B

Sodium t-butoxide (206g, 2.144mol) was added to (S)-2-pentanol (720ml, 6.58mol)
(available from, for example, Julich Chiral Solutions, Germany) in a 2L round
bottomed flask. The mixture was stirred and 50°C until all the sodium t-butoxide had
dissolved. 2-Fluoro-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (130g, 548mmal)
was then added in portions over 5 minutes. After 3 hours LCMS analysis indicated
complete consumption of the starting material and the mixture was poured into
ice/water (3L) and then extracted with methyl t-butyl ether. This resulted in emulsion
formation and the mixture was filtered through Celite and the organic phase was
separated. The aqueous layer was then treated with solid NaCl and then re-
extracted with methyl t-buty! ether. The organic extracts were combined and washed
with brine, dried over magnesium sulfate, filtered and then evaporated to vield the
title compound as a pale brown gum (158.59g).

LCMS (System D): trer = 2.65 min; MH" 306

Intermediate 41: 8-Bromo-2-{[{1S)-1-methylbutyl]loxy+9-({tetrahydro-2H-pyran-2-vi)-
9H-purin-6-amine

NH,
s NN
/\,/E\OJI\/:]]A,N}-B!'

/0

N-Bromosuccinimide (12.16g. 68.3mmol) was added portionwise over 5 mins. to a
stirred solution of 2-{[(1S)-t-methylbutyl]loxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-
B-amine (14.9g, 48.8mmol) in chloroform (80ml) at <5°C under an atmosphere of
nitrogen. The reaction mixture was stirred at <5°C for 5 hours then washed with
saturated sodium hydrogen carbonate solution (80ml) then water (80ml). The foam
was dissolved in DCM (50ml) 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 hydrophobig 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 42: 2-{[(18)1-Methylbutyl]loxy}-8-{methyloxy)-9-(tefrahydro-2H-pyran-2-
yI-9H-purin-6-aming
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Prepared simlarly to Internmediate 32 from phenyl net hyl

3-{246-am no-2-{[(1S)-1-

met hyl but yl ] oxy} - 8- (net hyl oxy) - 9H puri n-9-yl ] et hyl } - 1- pi peri di necar boxyl at e

. LCM5S (System D): tRET = 2.58mi n; MN 363 Internedi ate 46:

9-12-(1-Et hyl-3-Di neridinybet hyll-2-{f (15)-1-net hyl butyl 1oxy1- 8-

(met hyl oxy) -9H-burin-6-amne NH, N ol ution of

2-{[ (1- met hyl but yl ] oxy} - 8- (et hyl oxy) - B42- ( 3- pi peri di nypet hyl ] - 9H

purin-6-amine (45 ng, 0.124 mol ), i gd ng (0.012 n, 0.149 nmol) and

triethylamne (0.035 ni, 0.248-~p®l)§ (3 M) was heated at 50C for

18hours. The solvent was dried under a Zﬁ;sanlof nitrogen in the Radl eys
t

bl owdown apparatus to give the crude product). The sanple was redissolved in
1:1 DVSO MeOH (1 m) and purified by Mass—Birected AutoPrep (Method A). The
sol vent was evaporated fromthe appropriate fractions under a stream of
ni trogen tQpeinverfie) I1Lrhét@y| R A& h Rir6- O HPYFanE53)- G budn3Sarhivg) . LCOVS
(248}1'52 ig]) D)l(Tﬁzeq[ Eérél m:%ol? 2B 5’&5% g"ﬂh J:I ?ﬁw%ﬁhé} ﬁ)ﬁnjgﬁnd a solution of
pi peri di nvf{ MWF oK< ??&(‘1\4 VI'G ‘i{mrjl P aatg éﬁgoﬁmse Uﬁg)er ungertﬁmm Jilarly to
| nt er medi at®@088'F¢ Pl ['(% Soi”t'ﬁﬁf”ﬁ y Nerieq fo) ekt B8O Gt EhiEx
942- ( 3- pi per amomeyee@wgqge%é\wﬂqnm@dalm methexide i medpplrépane'u ianoVs (System
D): tRET =33l)d2arddedMrid thE0Baction was stirred at 60°C for a further 16 hours. An

additional portion of sodium methoxide in methanol {25% solution, 5ml) was added

and the reaction was stirred at 90°C for a further 7 hours. The solvent was removed

on the rotary evaporator and the crude product was partitioned between EtOAc

(75ml) and saturated ammonium chloride solution (75ml). The organic layer was

washed with brine (75ml). The solvent was removed on the rotary evaporator to yield

the title compound as a pale orange foam (69).

LCMS (System D): trer = 3.08 min; MH™ 336

Intermediate 43: 2-{[{1S}-1-Methylbutvlloxy}-8-{methyloxy)-9H-purin-6-amine

triflucroacetate salt
NH,
S
)”'\Ji bt
N\O N/ ﬁ

o]
F
F OH

F

2-{[(1S)-1-MethylbutylJoxy}-8-(methyloxy)-8-(tetrahydro-2H-pyran-2-yl1}-8H-purin-6-
amine (6g, 17.89mmol) was dissolved in methano! (50ml). Trifluoroacetic acid
(20.67ml, 268mmol) was added dropwise, and the mixture stirred at 2°C for 72 hours
under an atmosphere of nitrogen. The solvent was removed in vacuo, and the
resulting solid was washed with ethyl acetate and filtered. The filtrate was stripped
and the residue washed 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

Intermediate 44: Phenylmethyl 3-{2-[6-amino-2-{[{1S)-1-methylbutylloxy}-8-
{methvioxy)-8H-purin-9-vllethyl} 1-piperidinecarboxylate
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I nt er nedi at e 48: Phenvl net hvl 3-(3-hvdroxvpropvl) - 1-pi peridi necar boxvl at e
1- ({[ (Phenyl net hyl ) oxy] car bonyl | oxy) - 2, 5- pyrrol i di nedi one (8.709),
34.9mvol ) was added portionwise to a stirred m xture of
3-(3-piperidinyl)-1-propanol (5.02g, 35mml) and triethylam ne (5nl, 3.63g,
35.9mmol ) in dichloronethane (100nml) at roomtenperature. The resultant

m xture was allowed to stand at roomtenperature for 18 hours. The reaction
m xture was washed with saturated aqueous sodi um hydrogen carbonate
(100nml). The organi c phase was dried (MySO4), filtered and evaporated. The
sanple was purified by chronatogrﬁpEK%?Ea%Lhica (100g cartridge | oaded in
di chl oronet hane) using a gra@LegL&% %, @@ethyl acet at e- cycl ohexane over
40 mins. The appropriate fractions were conbi ned and evaporated in vacuo to
give the title conmpound as a colourless liguid (8.45g). LCVMS (System B):
tRET = 2.45min; M-1+ 278 Internedi ate 49¢ Phenvl net hyl

3(3- bronmobronvl) - 1-ni peri di necar boxyl ate Bmn-Afrepared simlarly to

I ntermedi ate 30 from phenyl et hyl 3-(3-HVﬁ?oxypropyl)-1-

pi peri di necar boxyl ate. LCMS (System B): tRER = 3.44nin; MEl + 340/ 342

| nt er nedi ate 50: Phenvl net hyl

3-{3-15-am no- 2- (but yl oxv) - 8- (et hyl oxv) -9 1!9” n- 9-

vfl oroov0O- 1- oi neri di necar boxyl ate Prepared Simlarly to Internediate 31
from 2- (butyl oxy) - 8- (net hyl oxy)-9H purin-6- amne trifluoroacetate and
phenyl met hyre@rdd3silianitpntopediate-3pifper 2-(ii15e ¢-ardirgdbulyit o -8{GMBylIeSYst em D) :

t RET = 3. 39mpurindEning Pifludrodtam@ehitaing phdayimethyl 3-(2-bromosthyl)-1-

2- (But yl oxyisefdikdmtddxigsy) - 943- (3- bi peri di nvl)nronvll- 9H nurin-6- am ne

LCMS (System D): trer = 3.47min; MH™ 497

Intermediate 45: 2-

9H-purin-6-amine

NH,
H N s N\ !/
H e]

Iz

Prepared similarly to Intermediate 32 from phenyimethyl 3-{2-[6-amino-2-{[{15)-1-
methylbutylJoxy}-8-(methyloxy)-9H-purin-9-yilethyl}-1-piperidinecarboxylate.
LCMS (System D): trer = 2.58min; MH" 363

Intermediate 46: 9-[2-(1-Ethyl-3-piperidinylethyl]-2-{[{1 S} 1-methvibutylloxy}-8-
(methyloxy)-9H-purin-6-amine '

NH,
N SN

| o

/\/?\O)\N/ N

N
—

A solution of 2-{[(18}-1-methylbutyl]oxy}-8-(methyloxy)-9-[2-(3-piperidinyllethyl]-0H-

purin-6-amine (45 mg, 0.124 mmol), iodoethane {0.012 ml, 0.149 mmol) and
triethylamine {0.035 mL, 0.248 mmol) in DMF (3 ml) was heated at 50°C for 18hours.
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NH2 Noi Prepared simlarly to Internediate 32 from phenyl net hyl

3-{346- am no- 2- (but yl oxy) -

8- (net hyl oxy) - 9H puri n-9-yl ] propyll- 1- pi peri di necar boxyl ate. LCM5 (System
D): tRET = 2.43mn; M+ 363 Internediate 52: Phenvl net hvl

3-{346-am no-2-{1{1S) - 1- net hvl but vI | oxyl - 8-

(et hyl oxv) - 9H purin-9-vl | propvl T- 1- pi peri di necar box?/I ate NH2 NN N
Prepar ed si'ma $cdentwapdriedtuadereditigea oBnitrpgesnip the Radleys blowdown

2-{[ (1S) - lappetdiyd tuivelthoaryde Godunet Tiyd sap)e wHepiasdlved @+ &M ne
trifluoroapgekat@eshlt manrdd piveiay bietaby Dird:téBalbPRp pVapyd Ay Thepi pe rid

izz(ifié??)i-y%\ﬂ‘%eﬁ%w pbra¥eRiteRm tﬁ)ﬂéﬁnr hte traeign '(rgf:er Mebteamldk iRk fedi ate 53

t
lLhut vI | oxyl-8-(ne - 943-
. . i dpatind 35 2 ohiSiaee of? 4}
oer A ny Y608 pones i B HobBTe of g At
PP yLzﬁs (System D) foer'= 3 06min: MH- 391
Intermediate 47: 2-{{(1S5)-1-Methylbutylloxy}9-{2-{1-(1-methylethyi)-3-
piperidinyllethyl}-8-(methyloxy}»9H-purin-6-amine

NH,
s NTSN Y
H o}
/\/\G)L)NIN%

N

\<

Prepared similarly to Intermediate 46 from 2-{[{15)-1-methylbutyl]oxy}-8-(methyloxy)-
9-[2-(3-piperidinyl)ethyl]l-9H-purin-6-amine and 2-icdopropane.
LCMS (System D): trer = 3.12min; MH" 405

Intermediate 48: Phenylmethyl 3-(3-hydroxypropyl)- 1-piperidinecarboxylate

OH

OAO
o

1-({[{(PhenylmethyDoxylcarbonylloxy)-2,5-pymrolidinedione (8.70g), 34.9mmol) was
added portionwise fo a stirred mixture of 3-(3-piperidinyl)-1-propanol (5.02g, 35mmol)
and friethylamine (5ml, 3.63g, 35.9mmol) in dichloromathane (100ml) at room
temperature. The resultant mixture was allowed to stand at room temperature for 18
hours. The reaction mixture was washed with saturated aqueous sodium hydrogen
carbonate (100ml). The organic phase was dried (MgSQ,), filtered and evaporated.
The sample was purified by chromatography on silica (100g cartridge loaded in
dichloromethane) using a gradient of 0-100% ethyl acetate-cyclohexane over 40
mins. The appropriate fractions were combined and evaporated in vacuo to give the
title compound as a colourless liquid (8.459).

LCMS (System B): tger = 2.45min; MH' 278
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N Prepared simlarly to Internmediate 32 from phenyl net hyl

3-{3-[6-am no-2-{[(1S)-1-

met hyl but yl ] oxy) - 8- (net hyl oxy) - 9H puri n-9-yl ] propyl}- 1- pi peri di necar boxyl at
e. LOVM5 (SystemB): tRET = 1.36mn; M-I+ 377 Internedi ate 54:

943- (1- Et hyl - 3- pi peridi nvl) propvll-2-{1(1S)-1-net hyl but vl | oxv} - 8-

(met hvi oxv) - 9H puri n- 6- am ne Prepared simlarly to Internediate 46 from
2-{[ (1S)- 1- met hyl butyl ] oxy} - 8- ( net hyl oxy) -

943- ( 3- pi peri di nyl) propyl k9H puri n-6-am ne and 2-i odoet hane. LCVM5 (System
D): tRET =|3cbdbiate 4MIPHehvld@E vl 3 imwdprape)- Bbiperiliregydb I

3-(4- hydroxybutyl)- 1-pi peridi necarboxylate To a solution of

4- (1-{[ (phenyl met hyDoxy] car bony1} - 38pi per | di nyl ) butanoic acid (5.01 g,
16.41 mmol ) in dry THF (40 m) at OQ _under nitrogen was added a sol ution of
Bor ane- THF conplex, (1IMsoln. in THF)1(49.2 m, 49.2 mol), dropw se over 1
hour. The m xture was allowed to stir ‘at 8C and gradually allowed to warm
to rt over 20 hours. The m xture was cooled in an ice bath and cautiously
guenched with dropw se addition of MeOH ml) stirred in the cold bath for
2 hours then quenched further with 10% 2N HCl / MeOH (20ni), stirred for 1

hour at rt and evaporated under pédycedo sure. The residue was
times. The sanple was purified by

co-evaporated with nethanol seve
chromat ogr aphy on silica (100g, |oaded in dichloronethane/ Et0Ac) using a

gradi ent of 0-100% et hyl acetate in cycl ohexane over 30 mns. collecting
all 45n fn dr&f@m%ilytt@ﬁﬁté:rhéé@t@%@tﬂ%h dhlenylH%Bmywaoq@rr@afowr@oygmacti ons were
conbi ned and avaporatediin vacuo to give the title conpound as a col ourl ess
oil (4.55 RM; 'ﬁ"%ﬁ 5)44 EE 4@ Am n; M+ 292 Internedi ate 56:

28§ T "5 PP

Phenvl met h ecar boxvl ate

Intermediate 50: Phenylmethyi 3-{3-[6-amino-2-{butyloxy)}-8-(methyloxy)-9H-purin-9-
lIpropyii-1-piperidinecarboxylate

Prepared similarly to Intermediate 31 from 2-(butyloxy)-8-(methyloxy)-9H-purin-6-
amine trifluoroacetate and phenylmethyl 3-(3-bromopropyl)-1-piperidinecarboxylate.
LCMS (System D). trer = 3.39min; MH™ 497

Intermediate 51: 2-(Butvloxy)-8-(methvioxy)-9-[3-(3-piperidinypropvll-9H-purin-6-
amine

NH,
N7 SN

/
Y—o0
\Q
H

74



Prepared simlarly to Internmediate 30 from phenyl net hyl

3-(4- hydroxybutyl)-1- piperidinecarboxylate. LCVM5S (SystemB): tRET =
3.62m n; Mt 3541356 Internediate 57: Phenvl net hyl

3-{446- am no- 2- ( but vl oxy) - 8- (met hvl oxv) - 9H puri n- 9-

vl | butvll- 1- pi peri di necar boxyl ate NH2 NN o/ N Prepared simlarly to
Internmediate 31 from 2-(buty ony% (et hyl oxy) - 9H puri n- 6- am ne

trifl uor oaEerated simi@rpledppimastiats QBOT@h@W 'muﬁ;ifﬁ 6 'C’im*ﬁp'éép‘i‘tﬂPWé'car boxyl at e.
LCVS ( Syst é+mBhyloxyREH-pariB-96@piopy!}- Mokpeddidechrpprriatedi at e 58:

2- (But yl oxvgm8-(Eyeedrh vh:0xy)= D43mic3val gy i di nvObut y11-9H purin-6- am ne NH2
o/ N

Intermediate 52: Phenylmethyl 3-{3-[6-amino-2-{[{1S5)-1-methvibutylloxy}-8-
{methvioxy)-9H-purin-8-vl]propyi}-1-piperidinecarboxylate

Prepared similarly to Intermediate 31 from 2-{[(1S)-1-methylbutyl]oxy}-8-(methyloxy)-
9H-purin-6-amine trifluoroacetate salt and phenylmethyl 3-(3-bromopropyt)-1i-
piperidinecarboxylate.

L CMS (System B): trer = 2.94min; MH" 511

Intermediate 53: 2-{[(15)-1-Methylbutylloxy}8-{methvioxy)-9-[3-(3-
piperidinyDpropyl]-9H-purin-6-amine

NH2
= Nj\j:N\ /
H Q
A AT
\Q
H

Prepared similarly to Intermediate 32 from phenylmethyi 3-{3-[6-amino-2-{[{15)-1-
methylbutylloxy}-8-(methyloxy }-9H-purin-9-yl]propyl}-1-piperidinecarboxylate.
LCMS {System B): trer = 1.36min; MH" 377

Intermediate 54: 9-[3-(1-Ethvl-3-piperidinyDpropyl]-2-{[{ 1 S)}-1-methylbutvl]Joxy}-8-
(methvioxy)-8H-purin-6-amine
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Prepared simlarly to Internmediate 32 from phenyl net hyl
3-{446- am no- 2- (but yl oxy) -

8- (net hyl oxy) - 9H puri n-9-yl ] butyl} - 1- pi peri di necar boxyl ate. LCM5 (System
B): tRET = 1.43mn; M+ 377 Internedi ate 59: Phony! net hyl

3-{4-16-am no-2-(111S1- 1- net hvi but vl | oxyl - 8-

(met hvl oxv) -9H-ouri n-9-vl | butv1l- 1-oi peridi necarboxylate NH2 NN )-0 |I'r N
Prepared simlarly to Internediate 31Hfrom

2-{[(1S)-1- net hyl butyl i oxy} - 8- (nethyloky - 9H puri n- 6-am ne
trifluoroacetate salt and phenyl pet ffy >L?fbronnbutyl) 1- pi perid

necar boxyl ate. LCMS (System B} mn; MK 525 | nternediate 60:

24111 S)-1-Methyl butvl| oxv}-8-(net onxv -9-14-(3-oineridinvl)butvll-
9H puri n-6-am ne NH2
N

/

Prepared similarly to Intermediate 46 from 2-{[(1S)-1-methylbutylloxy}-8-(methyloxy)-
9-[3-(3-piperidinyl)propyl]-9H-purin-6-amine and 2-iodoethane.
LCMS (System D): tger = 3.04min; MH' 405

Intermediate 55: Phenylmethvyl 3-(4-hydroxybutyl}-1-piperidinecarboxylate

HO

o/go
o8

To a solution of 4-(1-{[(phenyimethylloxy]carbonyl}-3-piperidinyl)butanoic acid (5.01
g, 16.41 mmol} in dry THF (40 ml} at 0°C under nitrogen was added a solution of
Borane-THF complex, (1M soln. in THF) (49.2 ml, 49.2 mmot), dropwise over 1 hour.
The mixture was allowed to stir at 0°C and gradually allowed to warm to rt over 20
hours. The mixture was cooled in an ice bath and cautiously quenched with
dropwise addition of MeQH (20ml) stirred in the cold bath for 2 hours then guenched
further with 10% 2N HCI/MeOH (20ml), stirred for 1 hour at rt and evaporated under
reduced pressure. The residue was co-evaporated with methanol several times.
The sample was purified by chromatography on silica (100g, loaded in
dichlorcmethane/EtOAC) using a gradient of 0-100% ethyl acetate in cyclohexane
over 30 mins. collecting all 45ml fractions on the Flashmaster Il. The appropriate
fractions were combined and evaporated in vacuo to give the title compound as a
colourtess oil (4.55 g).

LCMS (System B): trer = 2.64min; MH" 292

Intermediate 56: Phenyimeathyl 3-(4-bromobutyl)-1-piperidinecarboxylate
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NIl NN Prepared simlarly to Internediate 32 from

2-{[(1S)- 1-net hyl butyl ] oxy} - 8- ( net hyl oxy) -

944- ( 3- pi peri di nyCouty1ll-9H purin-6-amne. LCV5S (SystemB): tRET = 1.48m n;
MEI* 391 Internediate 61:

9- 14- (1- Et hyl - 3- pi peridinyl)butv11-2-{[(18)-1-nethvl butyl | oxvl- 8-

(et hyl oxv) - 9H puri n- 6- am ne %epared simlarly to Internediate 46 from
2-{[(1S)-1-nethyl butyl ] oxy}-8-(ne | oxy) -

9-[4-(3-piperidinyl)butyl]-9H purinig-am ne and 2-i odoet hane. LCV5 (System
D: tRET = 3.23mn; M+ 419 Internedi pte 62: 5-(3-Pyridinvl)-4-pentyn-1-ol
oH

o/go
o8

Prepared similarly to Intermediate 3¢ from phenylmethyl 3-(4-hydroxybutyt)-1-
piperidinecarboxylate.
LCMS (System B): tger = 3.62min; MH™ 354/356

Intermediate 57: Phenvimethyl 3-{4-[6-aming-2-(butyloxy)-8-(methyloxy)-9H-purin-9-
vilbutyl-1-piperidinecarboxviate

NH,

N
WJ\I >—d
N

/\/\O/LN/

@]
ib
Prepared similarly to Intermediate 31 from 2-{butyloxy)-8-(methyioxy)-8H-purin-6-

amine trifluoroacetate and phenylmethyl 3-(4-bromobuty!)-1-piperidinecarboxylate.
LCMS (System B): trer = 3.08min; MH" 511

Intermediate 58: 2-{Butyloxy)-8-(methyloxy)-8-[4-(3-piperidinyl)butyl}-8H-purin-6-
amine

/\/\O N

TrZ

Iz



3-Bronopyridine (5.4 g, 34.2 mmol ) was dissolved in triethylamne (10nil)
and degassed under nitrogen. 4-Pentyn-1-ol (3.50 m, 37.6 mmol) was added
foll owed by bis(triphenyl phosphine)palladium (lI1) chloride (0.245 g, 0.349
mol ) and copper(1)iodide (0.136 g, 0.714 mmol) and the resulting m xture
was stirred and heated under reflux for 20 mns. when a dark brown sl udge
was obtained. The m xture was cooled to rt and partitioned between Et 0OAc
(200mL) and water (50ml). The aqueous phase was extracted further with

Et 0Ac (2x1 Ryeparyd simierlyde mtiermediatsr Fdrintoheoymet vk3-ielbenindg-&(buiiex2b04)
filtered arfl(retiayioypdieguiims-yitatd-1-fiheidmetaboalatavas purified by col um
chronatogramnmg5ﬂbgnﬂ@ﬁmge =wagnliageazyn di chl oronet hane and purified on
silica (Si) 1009 using a gradlent of 0-100% et hyl acetate in cycl ohexane
over 60 ntqs-on(}he 'q %,ﬂﬁ.gtLQ”S wer e conbi ned
and evapor a d et ow oi | (4.99
g). LCMB ( gt 1 ALV pae ternedlate 63:

5-(3- Plperldlnyl) 1- pentanol acetate ACCH A sol ution of
5-(3-pyridinyl)-4-pentyn-1-ol (4.99 231 O mol) in acetic acid (150 m)
was hydrogenated over platiniurn{lﬁze g_¢(1 4 g, 6.16 mmol) for 18 hours.
The m xture was filtered th[pugb\a 8artr|dge washed through with
acetic acid and evaporated in vacto to give a yellow oil. This was | oaded

i n nmethanol and eluted on an am nopropyl (NH2) cartridge (70g) with

met hanol (400ml). The sol vent was evaporated\in vacuo to give the title
conpound as a colourless oil which solidifi fter being under vacuum for
18 hours (7.4 g). 1H NWR (CDCI 3): 8 ppm 3.5 3.66 (m 2 H 3.47 (s, 1 H)
320 - 3.31 (m 2 H 2.59 - 271 (m 1 H>X28 2.39 (m 1 H 1.96 (s, 3 H
1.67- 1.92 (m 4 H 1.46 - 1.63 (m 2 H 1.29 1.44(m 7 H 0.99 - 1.13(m
1 H Internediate 64: Phenyl net hvl

3- (5- hydroxybentyl) - 1- bi beri di necar boxyl at e a sol ution of
5-(3-piperidinyl)-1-pentanol acetate (7.37 g, 31.9 mmol) in THE (50 m) was
added a sol ution of potassium hydroxide (5.369, 96 mol) in water (30 m)
and t he m Xrepaedsisilstyits reamiedia@ B 1ifoer M) 1 bedthbuliotyHeg meagloagded a

sol ution ofgrhgirmye- arﬁ.hb@rﬁgtreédsmét@s£|5ar£acbhatyfm§tﬁy;% @PdrhodutyyHEE (25 i)
dropw se O%ﬁ%n&naﬁﬁb g 40 mns. After stirring in the cold bath for 30

mns., the tort and stirred for 5 hours. The
organlc 50“3%ﬁ§t§ﬁ§§ 3 gﬁﬁég%ion in vacuo and t he agqueous phase
was diluted further mnth mater (75nﬂ) and extracted mnth Et OAc (3x100nt).
The conbi néﬂ;ﬂw B0 :-7‘ GO LARY a8 -(iethiyloxy pipengimyibatsll-ut | on

(100m), s&mﬂmgmgﬂmmﬂ_led (Na2S4), filtered the solvent evaporated in
vacuo and the residue was purified by colum chromatography. The sanpl e was
| oaded in dichloronmethane and purifieéeg.on silica (Si) 2x100g cartridges
using a gradient of 0-100% ethyl _acg Nin,cycl ohexane over 40 mins. The
appropriate fracti ons were conbinedJan évaporated in vacuo to give the
title conpound as a col ourl ess™6i 19 (8¥500g). LCVS (System B): tRET = 2.81
mm M-11- 306 Internedi ate 65: Phenvlnet

3- (5- bronopentyl) - 1-pi peridi necar boxyl ate

Iz

Prepared similarly to Intermediate 32 from 2-{[(1S)-1-methylbutylJoxy}-8-(methyloxy)-
9-[4-(3-piperidinyl)butyl}-9H-purin-6-amine.
LCMS (System B): tger = 1.48min; MH" 391

Intermediate 61: 9-J4-(1-Ethyl-3-piperidiny]butyl}-2-{[{15)-1-methvibutviloxy}-8-
{methyloxy)-9H-purin-6-amine
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Br Prepared simlarly to Internediate 30 from phenyl net hyl
3-(5-hydroxypentyl)-1- piperidinecarboxylate. LCM5S (SystemB): tRET =
3.80m n; Mt 368/370 Internediate 66: Phenyl net hyl

3-{5-1. 6-am no- 2- (but yl oxy) - 8- (met hyl oxy) - 9H puri n- 9-

vbent v13- 1- pi oeri di necarboxylate NH2 N )-0 N Prepared simlarly to

I nternmedi ate 31 from 2- (butyl oxy) - 8- (Jret hyl oxy) - 9H puri n-6- am ne
trifluoroacetate and phenyl net hyl ‘
3- (5- bronopentyl) - 1-pi peridi necar bd‘gy f’xgéo/LCMS (System B): tRET = 3. 28m n;
M+ 525 Internediate 67: /\/:\OJ\N/ N

2- (But yl oxy) - 8- (net hyl oxy) - 9-[ 5- ( 3- pi per¥+di nyl ) pentyl] - 9H puri n- 6- am ne
NH2 NN>_o/ OXN

N
—

Prepared similarty to Intermediate 46 from 2-{[(1S}-1-methylbutylloxy}-8-(methyloxy)-
9-[4-(3-piperidinyl)butyll-8H-purin-6-amine and 2-iodosthane.
LCMS (System D). tger = 3.23min; MH" 419

Intermediate 62: 5-(3-Pyridinyl)-4-pentyn-1-ol

OH

V4

7

3-Bromopyridine (5.4 g, 34.2 mmol) was dissolved in triethylamine (10ml) and
degassed under nitrogen. 4-Pentyn-1-ol (3.50 ml, 37.6 mmol) was added followed by
bis(triphenylphosphine)paliadium (Il) chloride (0.245 g, 0.349 mmol} and
copper(lliodide (0.136 g, 0.714 mmol) and the resulting mixture was stirred and
heated under reflux for 20 mins. when a dark brown sludge was obtained. The
mixture was cooled to 1t and partitioned between EtOAc (200ml) and water {50ml).
The agueous phase was extracted further with EtOAc (2x100ml); the combined
organic extracts were dried (Na,S0,), filtered and evaporated in vacuo. The material
was purified by column chromatography. The sample was loaded in
dichloromethane and purified on silica (Si) 100g using a gradient of 0-100% ethyl
acetate in cyclohexane over 60 mins on the Flashmaster Il. The appropriate
fractions were combined and evaporated in vacuo to give the title compound as a
yellow oil (4.99 g).

LCMS (System D) trer = 2.55min; MH"™ 162

Intermediate 83: 5-(3-Piperidinyl)-1-pentanol acetate

HO

T

AcOH
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N Prepared simlarly to Internediate 32 from phenyl nethyl

3-{546- am no- 2- (but yl oxy) -

8- (net hyl oxy) - 9H puri n-9-yl | pentyl) - 1- pi peri di necar boxyl ate. LCM5 (System
B): tRET = 1.54mn; MH# 391 Internedi ate 68:

2- (But vl oxv) - 945- (1- et hvl - 3- pi peri di nvl ) pent v11- 8- (net hyl oxv) - 9Hpuri n- 6- am
ne NH2 NNV N Prepared simlarly to Internediate 46 from

2- (but yl oxy) - 8- (net hyl oxy) - 945- (3- pi peridi nyl)pentyl]-9H purin-6-am ne and
2- i odoet harfesolutiGVef §-Sysirdimy!BY-:petRiET-ok (41956 311 10; mrivid) in a441@ dcinit(ebthmd) at e 69:

2- (But vl ox\ias Qydrogdriatddlovarpibidieh V) 9xidd-(piapg 6i1dinivdl) fpeTd hlids. Srhe

(et hvl oxv)si@itelids itefd MFbih a CHRPE RS WELhAS th¥bubPwiDi&NieRaY 8t 46 from

2- (but y1 0Xy) 5 LR VALAEIgve Behol o' FRE bl YAk lolbhaith Bdfeb6- am e and

2-1i r ne.
odop Opaan aminopropy! (NH2) cartridge (70g) with methanol (400ml). The solvent was

evaporated /n vacuo to give the title compound as a colourless oil which solidified
after being under vacuum for 18 hours (7.4 g).

'H NMR (CDCls): 8 ppm 3.55-3.66 (m, 2H) 3.47 (s, 1 H} 3.20 - 3.31 (m, 2 H) 2.59 -
271 (m,1H)228-239(m, 1H)1.96 (s, 3H)1.67-192(m, 4 H) 1.46-1.63 (m, 2
H)1.19-144 (m, 7 H)0.99 - 1.13 {m, 1 H)

Intermediate 64: Phenylmethyl 3-(5-hydroxypentyD-1-piperidinecarboxylate

HO

OAO
N

To a solution of 5-(3-piperidinyl)-1-pentanol acetate (7.37 g, 31.9 mmot) in THF (50
ml) was added a solution of potassium hydroxide (5.36 g, 96 mmaol) in water (30 ml)
and the mixture was stirred in an ice-water bath. To this was added a solution of
benzyl chloroformate (5.00 ml, 35.0 mmol) in THF (25 mL) dropwise over a period of
40 mins. After stirring in the cold bath for 30 mins., the mixiure was allowed to warm
to rt and stirred for 5 hours. The organic solvent was removed by evaporation in
vacuo and the agueous phase was diluted further with water (75ml) and extracted
with EtOAc (3x100ml). The combined organic extracts was washed with saturated
NaCl solution {100ml), separated, dried (Na,S0,), filtered the solvent evaporated in
vacuo and the residue was purified by column chromatography. The sample was
loaded in dichloromethane and purified on silica (Si) 2x100g cartridges using a
gradient of 0-100% ethyl acetate in cyclohexane over 40 mins. The appropriate
fractions were combined and evaporated in vacuo to give the title compound as a
colourless oil (6.50 g).

LCMS (System B): trer = 2.81min; MH* 306

Infermediate 65; Phenyimethyl 3-(5-bromopentyl)-1-piperidinecarboxylate
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LCVMS (System B): tRET = 1.68mn; M-I+ 433 Internediate 70: Phenvl net hvl
4- (1. 6-am no- 2- (but vl oxv) - 8- (net hvl oxv) - 9H puri n- 9-

VI | met hvl 1- pi peri di necar boxvl at e

2- (Butyloxy) 8- (et hyl oxy) - 9- (4- pi pari di nyl met hyl ) - 9H purin-6- ani ne
O N Prepared simlarly to Inter
{[ 6-am no- 2- (butyl oxy) - 8-

nmet hyl oxy) - 9H puri n-9-yl ] met hyl}- 1- pi
RET = 1.13m n; M# 335 Internedlate 125y

) -
4-
(
t
9-
(

2.70m n;

MH+ 469 Internediate 71:

ate 32 from phenyl nethyl

1(1-Ethyl-4- plperldlnyl)nethyll (;;g 1- net hyl but yl | oxy} - 8-
met hyl oxy) - 9H puri n- 6- am ne

Prepared simitarly fo Intermediate 30 from phenylmethyl 3-(5-hydroxypentyl)-1-
piperidinecarboxyiate.
LCMS (System BY: trer = 3.80min; MH" 368/370

Intermediate 66: Phenvimethyt 3-{5-[6-amino-2-(butyloxy)-8-(methyloxy}-9H-purin-9-

lpentyil-1-piperidinecarboxyiate

NH,,
N/ﬁN\ /
[®]
/\/\O/H\ N/ N>—

)~q
T O
Prepared similarly to Intermediate 31 from 2-(butyloxy)-8-{methyloxy)-9H-purin-6-
amine trifluoroacetate and phenylmethyl 3-(5-bromopentyl)-1-piperidinecarboxylate.

LCMS (System B): tger = 3.28min; MH' 525

Intermediate 67: 2-(Butvloxy}8-(methyloxy)-9-[5-(3-piperidinylpentyl]-9H-purin-6-

amine
NH,
SN
LI
/\/\O N/ N

I=

Prepared simitarly to Intermediate 32 from phenylmethyl 3-{5-[6-amino-2-(butyloxy)-
8-(methyloxy)-9H-purin-8-yljpentyl}-1-piperidinecarboxylate.
LCMS (System B): tger = 1.54min; MH" 391
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Prepared simlarly to Internediate 31
from 2- (butyl oxy) - 8- (net hyl oxy)-9H purin-6- amne trifluoroacetate and
phenyl nmet hyl 4- (brononet hyl ) - 1- pi peri di necar boxyl ate. LCVM5 (System B):

t RET

NH2 N

erNdi necar boxyl ate. LCM5 (System B):



2-{[(1S)-1- Met hyl butyl } oxyl - 8- (et hyl oxy) - 1H-purin-6-am ne trifluoroacetate
(250ny, 0.684 mmol) was dissolved in nethanol:dichloronmethane (1:1, 3ml)
and | oaded onto an am nopropyl SPE (2g) which had been pre-conditioned with
met hanol . The cartridge was eluted w th nethanol : di chl oronmet hane (1:1) and
t he solvent concentrated to give as a creamsolid (173ng). The solid
(173ny, 0.684mmol), 1- ethyl-4-piperidinyl)nmethanol (196 ng, 1.369 mmol)
and tributyl phosphine (0.338 m, 1.369 mml) were dissolved in THF (6nl)
and stirred at rt for 30 mns. 1,1- (Azodi carbonyl)di pi peridine (345 ny,

1. 369 ml )intersedadelest 2BlLtiHe)-8ERCILdION 3ipekitin g pshivil-BeRlelllox-0pv er ni ght . The
sol vent was, figaDyesk i n vacua and the residue purified by colum

chr omat ogr aphyon silTica, |oading in dichloromethane and eluting with a
gradi ent of 0-100% ethyl acetate |an%cIohexane+0 20% met hanol ( +1%&t 3N)
over 30 mns on the Flashnmaster Proprlate fracti ons were conbi ned
and evaporated in vacua. The nater|al m@sodlssolved in 1:1 MeOH DVSO (2nl)
and re-purified by Mass Directet p (Method A). The sol vent was
concentrated in vacua to give the title nmpound as a brown gum (32ng).
LCMS (System A): tEET = 0.63mn; MW# 377 ernedi ate 73: Phenyl net hyl
4-{{6-am no-2-{111S)-1- net hyl but vl | oxv1l- 8-

(et hvl oxv) -9H ourin-9-vll methyl | -1-oioeridin 3
Prepared simlarly to Internediate 31 from

2-{[ (1S)- 1- met hyl butyl ] oxy}- 8- (net hyl oxy)- 9H pdri n-6-am ne
trifluoroacetate salt and phenyl net hyl 4-(brononethyl)-1-

pi peri di neGaeLoxyLhshy 1 MEeBURI AR 2-(hGiokyFo-Andiiba)-o45- 463

| nt di a
2 (1(19)- 1- 19\?@{ Y’b”&f‘§¥|]19H><R}’i’“§ U HYA 40528 i per i i nyl ot hyl ) -

9H puri n- 6-L&M ystem B): trer = 1.56min; M

boxylate. NH, N N N

Intermediate 69: 2-(Butyloxy}9-{5-[1-{1-methylethvl}-3-piperidinyllpentyi}-8-
{methyloxy)}9H-purin-6-amine

NH,

N7 SN
o
/\/\O/"\/Nj:hP—

N

—

Prepared similarly to Infermediate 46 from 2-(butyloxy)-8-(methyloxy)-9-[5-(3-
piperidinypentyl]-9H-purin-6-amine and 2-iodopropane.
LCMS (System B): trer = 1.68min; MH" 433

intermediate 70: Phenyimethvl 4-{[6-amino-2-{butyloxy)-8-(methyloxy)»-8H-purin-8-
ylimethyl+-1-piperidinecarboxylate
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Prepared simlarly to Internmediate 32 from phenyl net hyl

4-{[ 6-am no-2-{[ (1S)-1-

met hyl but yl ] oxy) - 8- (net hyl oxy) - 9H puri n-9-yl ] met hy1l} - 1- pi

peri di necar boxyl ate. LCVM5 (SystemD): tRET = 2.30m n; M+ 349 Internedi ate
75: 9-111- Et hyl - 4- ni peri di nyl ) met hy11-241(1S) - 1- net hyl but yl | oxy1- 8-

(met hvl oxy) -9H-purin-6-am ne Preparedygsimlarly to Internediate 46 from
2-{[ (1S)- 1- et hyl butyl ] oxy}-8-(nethyl o ﬁ);J

9- (4- pi peridinyl net hyl)-9H purin-6-a in a}jﬁo/i odoet hane. LCMS (System D):
tRET = 2.82m n; M+ 377 Interpediat 7N

24111S) - 1- Met hyl but yl | oxy}-9-fil 1- (1- net hyl et hyl ) - 4-

pi peridi nvl | met hvl | -8- (et hyl oxyl - 9H pdriin- 6- am ne Prepared simlarly to
Internediate 46 from 2-{[(1S)-1-net hyl | ] oxy} - 8- (et hyl oxy) -

9- (4-pi peridinyl met hyl)-9H purin-6- @skne and 2-i odopropane. LCM5 (System
D: tRET = 2.96mn; Mt 391 Internedi ate 77: Phenyl net hyl

4- (246- am no- 2- (but yl oxy) - 8- (et hyl oxy) - puri n-9-
vlilethvll-21-uiperidinecarboxyl ate

Prepared similarly to Intermediate 31 from 2-(butyloxy)-8-(methyloxy)-9H-purin-6-
amine trifluoroacetate and phenylmethyl 4-(bromomethyl)-1-piperidinecarboxylate.
LCMS (System B): trer = 2.70min; MH" 469

Intermediate 71: 2-{Butvloxy)}-8-(methyloxy}8-(4-piperidinylmethyl)-8H-purin-6-
amine

Prepared similarly to Intermediate 32 from phenylmethyl 4-{[6-amino-2-(butyloxy)-8-
{methyloxy)-9H-purin-9-yllmethyi}-1-piperidinecarboxylate.
LCMS (System B): trey = 1.13min; MH" 335

Intermediate 72: 9-[{1-Ethvl-4-piperidinylmethyl}-2-{[(1 S)}-1-methyibuiyl]oxy}-8-
{methvloxy)-9H-purin-6-amine

NH,

N N\>—o/

E N
/\/;\OJLN/ N

o

-

2-{[(18)-1-MethylbutylJoxy}-8-(methyloxy)-1H-purin-6-amine triflucroacetate (250mg,
0.684 mmol) was dissolved in methanol:dichlorcmethane (1:1, 3mt) and loaded onto
an aminopropyl SPE (2g) which had been pre-conditioned with methanol. The
cartridge was eluted with methanol:dichloromethane (1:1) and the solvent
concentrated to give as a cream solid (173mg). The solid (173mg, 0.684mmot), 1-
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Prepared simlarly to Internediate 31 from

2- (butyl oxy) - 8- (net hyl oxy)-9H purin-6- amne trifl uoroacetate and

phenyl met hyl 4- (2-bronoet hyl)-1-pi peri di necarboxyl ate. LCVM5S (System B):
tRET = 2.90m n; MH 483 Internedi ate 78:

2- (But yl oxy) - 8- (net hyl oxy) - 9-12- (4- pi peri di nvfl ethyl|-9H purin-6- am ne NN2
N)-O0 O NN Prepared simlarly to Internediate 32 from phenyl net hyl
4-{246- am no- 2- ( but yl oxy) -

8- (et hyl oxayhy-Seiopudiny@thanpldl $fying - 1.3681 peel) dithigbeyiblooephiae €0.338CMS ( Syst em
D): tRET =123623mhel) wivkHis3difed intTeirnesli) ahe stiF@d at rt for 30 mins. 1,1"-

2- (But vI oxyAzRtchdohydiploaiBihB Y3ty 11)368 rihApkdddakd bed hirdacton

(met hvl OXV)rﬁi%H"e%Wré@ét t fi§ht. The solvent was removed in vacuo and the residue

purified by column chromatographyon silica, loading in dichloromethane and eluting
with a gradient of 0-100% ethyl acetate in cyclohexane+0-20% methanol(+1%Et;N)
over 30 mins on the Flashmaster [I. The appropriate fractions were combined and
evaporaied in vacuo. The material was dissolved in 1:1 MeOH:DMSO {(2ml) and re-
purified by Mass Directed AutoPrep {Method A). The solvent was concentrated in
vacuo to give the title compound as a brown gum (32mg).

LCMS (System A): trer = 0.63min; MH* 377

Intermediate 73: Phenvimethyl 4-{[6-amino-2-{[{15)-1-methvlbutylioxy}-8-
{methyloxy)-9H-purin-9-viimethvi}-1-piperidinecarboxylate

NH,
s NSNS
H 0

o

)
:%b
Prepared similarly to Intermediate 31 from 2-{[(15)-1-methylbutylloxy}-8-(methyloxy)-
9H-purin-6-amine trifluoroacetate salt and phenylmethyt 4-(bromomethyl)-1-

piperidinecarboxylate.
LCMS (System D). trer = 3.25min; MH' 483

Intermediate 74: 2-{[{1S5)}-1-Methylbutyl]oxy}8-(methyloxy)-9-(4-piperidinylmethyl)-
8H-purin-6-amine

Ir=

Prepared similarly to Intermediate 32 from phenylmethyl 4-{[6-amino-2-{[(15)-1-
methylbutyl]oxy}8-(methyloxy)-9H-purin-9-ylmethyi}-1-piperidinecarboxylate.
LCMS (System D): trer = 2.30min; MH* 349 '
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2-{[(1S) - 1- net hyl but yl ] oxy) - 8- (et hyl oxy) - 11- 1- puri n- 6- am ne
trifluoroacetate (250ny, 0.684 mmvl) and potassi um carbonate (236 ny, 1.711
nol ) were dissolved in DMV (4ml) and heated at 60C for 1 hour. The
reaction m xture was cooled to roomtenperature and phenyl net hyl

4- (2-bronovet hyl ) - 1- pi peri di necar boxyl ate (223 ng, 0.684 mol) added. The
reaction was then heated to 50C for a further 18 hours Phenyl net hyl

4- (2- br ool i j agtayl g0 Oy i

af= 05 2 2 YH #as added and
t he reactrng@@aﬂb@&@niﬁﬂﬁﬁmmu a further 18 hours The reaction mxture was
diluted with DCM (5nl) and water (5nml) and the | ayers separated using a
hydr ophobic frit. The agueous was wash with further DCM (5nml) and the
conbi ned organi cs concentrated. The r, e was purified by colum
chromat ogr aphy, the sanple was |o dQQL' ﬁtehloronethane onto silica (Si)
20g and el uted using a gradient 6f ©-190%\et hyl acetate in

cycl ohexane+0- 20% net hanol over 40 m ns-—Ahe appropriate fractions were
conbi ned and evaporated in vacuo to gi he title conpound as a yel |l ow
glass (114ng). LCMS (System B): tRET_=MN2791min; MH 497 Internediate 80:
Phenvl net hyl 4-(246-am no-2-{f(1S)-1- nethylbutylloxyl 8-

(nethvloxv% 9H ouri n-9-vfl et hYR- 1- oi oeri di necar boxyl a Nl-12 N)-0 Nr-N
Prepar ed sPiePR®AIsimiedy ofptermastatat@iram 2e{Kbpr1- methylbUtylloxy}-S (methyloxy)-

2-{[ (19) - 1¢+epipgiidninydthdx-p@incGreminglapst yodoetBehepur i n- 6- ami ne

tri fl uor oacemst(syssah D):.alRd phemyhmerhyi7 4- (2- br onoet hyl ) - 1-

pi peri di necar boxyl ate. LCMS (SystentB) tRET = 2.91 mm MW 497 Internedi ate
81: 2- { [ ( hyl 2-(4- pi peridinynethY1l-
9H- pur -Gﬂﬁéam&akg'-%,' = 2 from phenyl net hyl

4- (246 ani Rg2adnyinetsyli-5-
met hyl but yl ] oxy}-8- (et hyl oxy)-9H purip-9-yliethyll-1-piperidinecarboxyl ate
. LCVB (System B): tRET = 1.26mn; MV B63 Internediate 82:

9-12-(1-Ethyl - 4- proerrdrnvl)ethyll- - ¥- met hvl but vl i oxv) - 8-
(et hyl oxv) - 9H Duri n- 6- am ne ,f\vxxo)\

N

\<

Prepared similarly to Intermediate 46 from 2-{[{1S)-1-methylbutyl]Joxy}-8-(methyloxy)-
9-(4-piperidinylmethy!)-SH-purin-6-amine and 2-iedopropane.
LCMS (System D): trer = 2.96min; MH" 391

intermediate 77: Phenylmethyl 4-{2-[6-amino-2-(butyloxy)-8-(methyloxy)-9H-purin-8-
vilethyi}-1-piperidinecarboxylate

NH,,

N
N7 T \>—O/

/\\//\O/LN/ N

o
-0
Prepared similarly to Intermediate 31 from 2-(butyloxy)-8-(methyloxy)-8H-purin-6-
amine trifluoroacetate and phenylmethyl 4-(2-hromoethyl)-1-piperidinecarboxylate.
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NH2 "5 0/ ONN j I Prepared simlarly to Internediate 46 from
2-{[(1S)- 1-net hyl butyl ] oxy} - 8- ( net hyl oxy) -
942- (4- pi peridinyl)ethyl]-9H purin-6-am ne and 2-i odoet hane. LCM5 (System
B): tRET = 1.28mn; M+ 391 Internedi ate 83:
24111, 31- 1- Met hyl but yl | oxv) - 942- 11- (1- et hyl et hvl ) - 4-
pi peridinvlilethvll-8-(nethvloxv)-9H Durin-6-amne NH NN) o/ N Prepared
simlarly to Internmediate 46 from
2-{[ (19) - 1-LEdMdhBybetmyB)] duey¥ 280(ine iy HBXy) -
942- (4- pi perl dinyflethyl]-9H purin-6-am ne and 2-i odopr opane.
Intermediate 78:_ 2-(Butyloxy)-8-{methyloxy)-9-[2-(4-piperidinyl}ethyl]-9H-purin-6-
ainihe

NH,
NS
o
/\/\O/JI\/Ni“?—

I=

Prepared similarly to Intermediate 32 from phenylmethyl 4-{2-[6-amino-2-(butyloxy)-
8-({methyloxy}-9F-purin-9-yllethyl}-1-piperidinecarboxylate.
LCMS (Systemn D). trer = 2.23min; MH" 349

Intermediate 79: 2-(Butyloxy}9-{2-[1-(1-methylethy)-4-piperidinyllethy|}8-
methyloxy)-9H-purin-6-amine

NH,
N
Q
/\/\O)L/Nif\!%

N

P

2-{[(18)-1-methylbutyl]oxy}-8-{methyloxy)-1H-purin-6-amine triflucrcacetate (250mg,
0.684 mmol) and potassium carbonate (236 mg, 1.711 mmol} were dissolved in DMF
(4ml) and heated at 60°C for 1 hour. The reaction mixture was cooled to room
temperature and phenylmethyl 4-(2-bromoethyl})-1-piperidinecarboxylate (223 mg,
0.684 mmol) added. The reaction was then heated to 50°C for a further 18 hours.
Phenylmethyt 4-(2-bromoethyl)-1-piperidinecarboxylate (45mg, 0.147mmol} was
added and the reaction heated at 50°C for & further 18 hours. The reaction mixture
was diluted with DCM {5ml) and water (5ml) and the layers separated using a
hydrophobic frit. The aqueous was washed with further DCM (5ml) and the
combined organics concentrated. The residue was purified by column
chromatography, the sample was loaded in dichioromethane onto silica (Si) 20g and
sluted using a gradient of 0-100% ethy! acetate in cyclohexane+0-20% methanol
over 40 mins. The appropriate fractions were combined and evaporated in vacuo to
give the title compound as a yellow glass (114mg).

LCMS (System B): trer = 2.91min; MH" 497
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LCMS (System B): tRET = 1.27mn; M+ 405 Internedi ate 84: Phenvl net hvl
4-{346- am no- 2- ( but yl oxy) - 8- (net hvl oxv) - 9H ouri n- 9-

vl liworO-1-0i Deridi necarboxvlate NH, N Prepared simlarly to

I nternediate 31 from 2- (butyl oxy) - 8- (net hyl oxy)-9H puri n-6- am ne
trifluoroacetate and phenyl nmet hyl

4- ( 3- brom)PropyI ) - 1- pi peri di necar boxyl at e. SystemD): tREr = 3.39m n;
MH+ 497 | ninégrwedipigttd:. ghenyimethyl 4-{2- [G—ammoz{IHSH methylbutylloxy}-8-

2- ( But vi ox(metB¢aypdtwhiik o VHQuE {-dipgidiecadboxnddpr opyl | - 9H Duri n-6- ami ne NH2
[ Prepared simlarly to Internedi ate 32 from phenyl net hyl

4-{346- am no- 2- ( but yl oxy) -

8- (et hyl oxy) - 9H puri n- 9-yl ] propy g_rperl di necar boxyl ate. LCVM5 (System
D): tRET = 2.39min; M+ 363 |ntelngdiat® 86: Phony' net hyl

4-{3-f6-am no-2-{[ (1S1- 1- et iyl But 1 | oxy} - 8-

(met hyl oxy) - 9H purin-9-yl | prooyll- 1-pi péri di necar boxyl at e

L

Prepared similarly to Intermediate 31 from 2-{[(13)-1-methylbutyljoxy}-8-(methyloxy)-
9H-purin-6-amine trifluoroacetate salt and phenylmethyl 4-(2-bromoethyl)-1-
piperidinecarboxylate.

LCMS (System B). trer = 2.91min; MH" 497

Intermediate 81: 2-{[{1S)1-Methylbutylloxy}-8-(methvloxy)-9-[2-(4-piperidinylethyli-
9H-purin-6-amine

Prepared simitarly to Intermediate 32 from phenylmethyl 4-{2-[6-amino-2-{[{15)-1-
methylbutytjoxy}-8-(methyloxy)-9H-purin-9-yllethyi}-1-piperidinsecarboxylate.
LCMS (System B): trer = 1.26min; MH" 363

Intermediate 82: 9-[2-(1-Ethyl-4-piperidiny}ethyi]-2-{[{1S)-1-methylbutylloxy}-8-
(methvloxy)-9H-purin-6-amine
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Prepared simlarly to Internediate 31 from

2-{[(1S) - 1- net hyl but yl ] oxy}- 8- (net hyl oxy)- 9H puri n-6-am ne
trifluoroacetate salt and phenyl net hyl 4-(3-bronopropyl)-1-

pi peri di necarboxyl ate. LCVM5 (SystemD): tRET = 3.51 mm MEl+ 511

I nternedi ate 87: 241(1S)-1- Met hyl butyl | oxy}- 8- (nethyl oxy)-943-(4-

pi peridi nyl)propyll-9H purin-6-amne NH2 N Prepared simlarly to
Internmediate 32 from henylneth {346- am no-2-{[ (1S)-1-

net hyl but yIfresaygd goy tf%mtﬁwyﬂaél%m {[@SW1fmt®rb§)&»§]0>1¥}1§‘r(5@#wtﬂ>?<¥9ecar boxyl at
e. LCMB ( SysdfmpDperidin\RETyH-92-B0mcramind-tnd3#0déathamenedi at e 88:

942- (1- Et hybms (sypreri Bl my} 3 araspinl M28p1- (1S) - 1- net hyl but yl | oxy} - 8-
(et hyl oxy) - 9H puri n- 6- am ne Prepared simlarly to Internmediate 46 from

2-{[(15) -1 M‘ééﬂa?%i"iﬂ?‘ﬁ@h%&ﬁ(ﬁét

943- (4- pi DET_I ar nyy ) D
D) t RET = MIHI r{.‘)/l};é (

LI} \ANLM

2-{111S)- 1- Met hvl butyIonyI 9-{ 3-0- (1-get hyI et hyl) - 4-
pi peri dinvl| propyl | -8-(nethyl oxy)-9H mln 6- am ne

N /
N0
AL

LCVS (System

N

j=

Prepared similarly to Intermediate 46 from 2-{[(1S)-1-methylbutyl]oxy}-8-(methyloxy)-
9-{2-(4-piperidinyl)ethyl}-8H-purin-6-amine and 2-iocdopropane.
LCMS (System B): trer = 1.27min; MH" 405

intermediate 84: Phenylmethyl 4-{3-[6-amino-2-(butyloxy)-8-{methyloxy}9H-purin-9-

yllpropyl}-1-piperidingcarboxylate

Prepared similarly to Intermediate 31 from 2-(butyloxy)-8-(methyloxy)-9H-purin-6-
amine trifluoroacetate and phenylmethyl 4-(3-bromopropyl)-1-piperidinecarboxylate.
LCMS (System D): trer = 3.39min; MH" 497

Intermediate 85: 2-(Butvloxy)-8-{methvioxy)-8-[3-{4-piperidinyDpropyil-8H-purin-6-
amine

NH,

N/S/:N\>_O/

/\/\o)l\N/ N .
e
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Prepared simlarly to Internediate 46 from

2-{[(1S)-1-nmet hyl butyl ] oxy} - 8- (nethyl oxy) -

943- (4- pi per |l di nyppropyl]-9H purin-6-am ne and 2-i odopropane. LCVS (System
D): tRET = 3.07mn; M-1+ 419 Internedi ate 90: Phenvl net hvl

4-{446- am no- 2- (butvlcn') 8- (et hyl oxv) - 9H puri n- 9-

vl butvll-1-piperidinecarboxylate Prepared simlarly to Internediate 31

f r om 2- ( butiaPeseg)singla(ivrist Ingrasdigte 8¢frpn PhenyBuetanieGaninpddbydestat e and
phenyl met hgi{méthfldxboermibioOwlpropypi peeiidiatedartaxy| ate. LCMS (System B):
tRET = 3. 2BomB;(shté DI Lkt 2ogrRi] ratiesdsl:

2- (But yl oxy) - 8- (net hvl oxy) - 9- 14- (4- pi oeri di nvl ) butvll- 9H puri n-6- am ne

o b am bl o o 1 R 5% i P BV B

4-{ 446- ani Ho- ??d' henv‘?met
Bl

8- (et hyl osgsihge % ‘ Hecar boxyl ate. LCMS (System
B): tRET = 1.47m n; I\/N+ 377 Interrredl ate 92: Pherw net hvl
44446- am no- 241( 1S) 1- net hvl but vl va} 8-

(met hvl oxv) - 9H purin-9- vl | butvl i“>o_e|7’| di necar boxvi at e Pr epar ed
simlarly to Internedi ate~314

2-{[(1S) - 1rrethy|buty|]oxy} 8- rrethyl Xy) - 9 n- 6- am ne
trifluoroacetate salt and phenyl net hyl 4- butylyl- pi perid

necar boxyl ate. LCM5 (System B): tRET = 3. 0m~ra\( M\+ 525

Prepared similarly to Intermediate 31 from 2-{[(15)-1-methylbutylloxy}-8-(methyloxy)-
9H-purin-6-amine trifluoroacetate salt and phenylmethyt 4-(3-bromopropyt)-1-
piperidinecarboxylate.

LCMS (System D): tger = 3.51min; MH" 511

Intermediate 87: 2-{[{18)-1-Methylbuiylloxy}-8-(methyloxy)-9-[3-(4-
piperidinypropyl]-9H-purin-6-amine

NH,
N/iN\ /
(@]
/\/\O/Ji\ N/ N>7
\@NH

Prepared similarly to Intermediate 32 from phenylmethyl 4-{3-[6-amino-2-{[(18)-1-
methylbutylloxy}-8-(methyloxy)-9H-purin-9-yl]propyl}-1-piperidinecarboxylate.
LCMS (System D) trer = 2.30min; MH" 349

Intermediate 88: 9-[3-(1-Ethyl-4-piperidinyDpropyi-2-{I{1S}1-methylbutylloxy}-8-
{methvloxy)-9H-purin-6-amine

NH,
s NS Y
H o]
N
-

89




Internediate 93: 2-11(1
S) - 1- Met hvl but vl i oxy" 1- 2- (et hvl oxy) - 9- 1444- pi peri di nyl ) but vn9H- puri n- 6- am
ne NH2 N2-o0 N Prepared simlarly to Internediate 32 from phenyl net hyl
4-{446-am no-2-{[(1S)-1-
met hyl but yl ] oxy} - 8- (net hyl oxy) - 9H puri n-9-yl ] butyl} - 1- pi peri di necar boxyl at e
. LCM5 (System B): tRET = 1.48mn; MH 391 Internedi ate 94:
9- 14- (1- Et hyl- 4- pi peri di nyl ) but yl | - 2- {111S) - 1- et hyl but yI | oxyl - 8-
(rret hyl oxy )Prenargnsiniary-ta ntgreedipled§dioat?- ﬁi‘hﬁ)narrrqtlwttuafllpmw@r metiyiare- 46 from
2-{[ (1S) - 1-onBt(&ylpbudiypapyl}-08-p(irne taylirexan-2-icdoethane.
9- [ 4- (4- pi pegligyvembnyt ¥l = 3Hops: M @ogm ne and 2-i odoet hane. LCMS (System
B): "REF = 1.49mn; M1+ 419 I nt er medi at e 95: Phenyl net hyl

4-{4-16-am et I]¥ g@y[% [19‘1;[%‘%!!%% IYi hl butyl1l- 1-pi peridine
car boxyl at e
N2- but yI - HRWiRs6aMIe £ | yor oacetic acid salt and

phenyl et hyl 4- (4 brom)butyl ) - 1- pi perl di necar boxyl ate. LCVM5S (System B):

t RET = 2. 64nin; MN 510 ’t
)\

N\(
Prepared similarly to Intermediate 46 from 2-{[(1S)-1-methylbutyl]oxy}-8-(methyloxy)-
9-[3~(4-piperidinyl)propyl]-9H-purin-6-amine and 2-iocdopropane.

LCMS (System D): trer = 3.07min; MH* 419

Intermediate 90: Phenvimethyl 4-{4-[6-amino-2-(butyloxy)-8-(methyloxy)}-8H-purin-9-
ylibutyl}-1-piperidinecarboxylate

NH,
N/%N\ o/
/\/\OJLN/ N>_

Prepared similarty to Intermediate 31 from 2-(butyloxy)-8-(methyloxy)-9H-purin-6-
amine trifluoroacetate and phenylmathyl 4-(4-bromobutyl)-1-piperidinecarboxylate.
LCMS (System B): trer = 3.23min; MH" 511

Intermediate 91: 2-{Butyloxy}-8-{methyloxy}-9-[4-(4-piperidinybuty|}-9H-purin-6-
amine :
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I nt er nedi at e 96:

N2- But yl - 8- (net hyl oxy) - 9- 14( 4- pi peri di nyl ) butyl1-9H purine-2, 6- di am ne A
sol uti on of phenyl net hyl

4-{446- am no- 2- ( but yl am no) - 8- (et hyl oxy) - 9H puri n- 9-

yl ] butyl}- 1- pi peri di necar boxyl ate ammoni ate (372ng, 0.730 mmol ) and 10%

pal I adi um on carbon (155 ng, 0.146 mmol) in ethanol (5nl) was hydrogenated
at atnospheric pressure and roomtenp e éture for 18 hours. The catal yst was
filtered through Celite and the f|ItWat nﬁentrated in vacua. The residue
was dissolved in 1:1 MeOH DVSO~(31) rlfled by Mass Directed AutoPrep
(Method A). The solvent was dried under a ream of nitrogen in the Radl eys
bl owdown apparatus to give the title compou as a white gum (157ng). LCMS
(SystemD): tRET = 1.26mn; MH 376 Inter iate 97:

N2- But v1- 9-[ 4- (1- et hv1-4-pi peridi nvl)butvl - (met hyl oxv) - 9H puri ne2
6-diamine Prepared simlarly to Internedi k%e, 46 from

N2- but y1- 8- (et hyl oxy) - 944- (4- pi peri di nyl ) bltyl ]-9H puri ne- 2, 6-di am ne and
2-i odoet hane. LCVM5 (System B): tRET = 1.26m n; MH 404 Internmedi ate 98:

Phenyl net h bro ent eri di necarbo ate ared
e R o e R st N R R el
pi peri di ne§é'ﬂ’§6‘%‘§’¥)ﬁt9é’ purin-9-yl]butyi}-1- plperldmecarboxylate

LCMS (System B): tgrer = 1.47min; MH" 377

Intermediate 92: Phenylimethy! 4-{4-[6-amino-2-{[{1.8)-1-methyibutyiloxyl-8-
{methyloxy)-2H-purin-9-vilbutyl}-1-piperidinecarboxylate

NH,

= N7 ™ N\ /

E Q
/\\/\O)I\/Nj:i\l}

Prepared similarly to Intermediate 31 from 2-{[(1S}-1-methylbutyl]oxy}-8-(methyloxy)-
9H-purin-6-amine triflucroacetate salt and phenylmethyl 4-(4-bromobutyl}-1-
piperidinecarboxylate.

LCMS (System B): trer = 3.20min; MH" 525

Intermediate 83: 2-{[{1S)-1-Methyibutylloxy}8-(methvloxy)-9-[4-(4-piperidinybutyl]-

9H-purin-6-amine
NH,
= NNy
Ay
/\/\O N/ ]

Iz

91



LCMS (System B): tRET = 3.82min; M-1+ 368/ 370 Internmedi ate 99:

Phenvl net hyl 4-1546- am no- 24but yl oxv) - 8- ( et hvl oxv) - 9H ouri n- 9-

Apent v1} - 1-oi oeri di necar boxvl at e NH2 NN / Nr-hl Prepared simlarly to

I nternediate 31 from 2- (butyl oxy) - 8- (net hyl oxy)-9H puri n-6- am ne
trirluoroacetate and phenyl nel hyl

4- (5- bronopenlyl)-1-pi peri di necar boxyl ate. LCM5 (System B): tRET = 3. 31mn;
MN 525 I nternedi ate 100:

2- ( But vI ox\Pre@wdchemiterly dxinferMediate-324ropi ghenyldictyl 4-@eftawlib- D161 n- 6- am ne
Prepared simathadiutokya-st(ficefy R gH- purdd-fIIbafia hemyibimeddaydxylate.

4-{546- am peags (RUEH BXY).: = 1.48min; MH" 391
8- (net hyl oxy) - Q@purlér? é)Ey perr?{nyl} 1-pi per| d| necar boxyl ate. LCM5 (System

B tRET = 1.55 MWV 3 I nt er medi at e 5- hexvn- 1-ol
) Intermedlate 94: 9- l4 { 1 Ethvl-4-p1pendmvl)butvl} 2 I 18) 1 mF?(wl‘t)utvIEdX\]/l?—S—

{methvloxy)-9H-purin-6-amine

NS/
»—0
/\/\O/H\N" N

N

/

Prepared similarly to Intermediate 46 from 2-{[(1S)-1-methylbutylJoxy}-8-(methyloxy)-
9-[4-(4-piperidinyl}butyl]-9H-purin-6-amine and 2-iodoethane.
LCMS (System B): trer = 1.49min; MH" 419

Intermediate 95: Phenvimethyl 4-{4-[68-aming-2-(butylamino)-8-{methyloxy}-8H-purin-
9-yllbutyl}-1-piperidinecarboxylate

Prepared similarly to Intermediate 31 from N-butyl-8-methoxy-9H-purine-2,6-diamine
trifluoroacetic acid salt and phenylmethyl 4-(4-bromobutyl)-1-piperidinecarboxylate.
LCMS (System B): tger = 2.64min; MH™ 510

Intermediate 96: N°-Butyl-8-{methyloxy)-9-[4-(4-piperidinyl)butyl]-9H-purine-2,6-
diamine
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OH 4-bronopyridi ne hydrochloride (5 g, 25.7 mml) was partitioned between
sodi um hydroxide (20 m, 40.0 mmol) and et hyl acetate (3x100nl). The organic
| ayer was separated, dried over Na2SO4 and evaporated in vacuo. The
resulting oil was dissolved in triethylam ne (10ml) and degassed under

ni trogen. 5-Hexyn-1-ol, (2.8 m, 25.8 mmol) was added fol |l owed by

bi s(tri phenyl phosphi ne)pal | adium (11) ¢hloride, (200 ng, 0.285 mmol) and
copper (| )i odide (100 ng, 0.525 mmol) nd the resulting m xture was stirred
and heated under reflux for 20 m ns. A\a JMark brown sludge was obt ai ned.
The m xture was cooled to rt /tLL ed bet ween Et OAc (200nl) and

wat er (50nl). The aqueous phase was’ extra d with Et0Ac (2x100m),

conbi ned the organic extracts, dried (Na2SO}), filtered and evaporated in
vacuo. The resulting dark brown gum was purg fied by col um chromat ography,
the sanple was | oaded onto silica (100g) i n~dichl oronethane and el uted
using a gradient of 0- 100% ethyl acetate {n cycl ohexane over 60 mns. The
appropriate fractions were conbi ned and evapprated in vacuo to give the
title conpound as a yeIIow oiI (2 36 g). LCMS (System D): tRET = 1.85m n;
M\+ 176 Internediate 102 erldlg&/zr gt /-OH A sol ution of
6- (4- pyri dﬁWPB'O’BOfIﬁ’EQ’VH“ThHF{ '” -2-(palyigrpin AT d (25 M)
was hydr ogétvatydd- @WtdlnﬁF@ib@WlaLﬁﬁr(‘mv)'atéﬂwé@g(@7@1@"@' aEd 6%%mol ) for 72
hours. Thepaiiakiuonrae cad®nf( i34 reg,dd 46hmodipin etha@ell (Bink wes hydrogigetedwhshed t hr ough
wi th aceti gnbitbriepebsklire An@tdi tempatafir@for THRoWO MHRthst Whd fiferedand washi ngs

‘Aﬁ{j?og\éﬁg?fh%tﬁq deﬂte‘éﬂg'ﬂ‘% fhteat I edr R i vBERWINOHdsigud Mas msﬁi\!'érdq? ng Hour s
The mxtur & MROTDMED G >%h§8“5fﬁds°y&t@t3‘“9“‘&’o ﬁ‘%ﬁémtﬁmﬂ G otgn i th
acetic aci MY f’?t%rr‘? A 2 Sitee ‘tfé"tm?ﬁ?e'” FHed 9N PY”%F%Daé?tHS shi ngs were
evapor at edQ'Vﬁﬁ\?é@ﬁéort‘EPL@ﬂ\?éaa"hdaﬁkmlﬂﬁimﬂ)m | . The sanple was | oaded in

met hanol ahdVEl(Bystem Oy emmb%@rmpyMH*(NGZ) 70g using MeOH. The sol vent
evaporated in vacuo to give the title corrpound contam nated with 10% 6- (4-

2 151 175(m 5 1.07- 144(m 13H) Interrredlate
103 Phenyl met hyI 4- (6- hydr oxyhexv1l) - 1mp' peri di necar boxyl ate Pr epar ed
simlarly to Internediate 64 from 6- (4 p| erId| nyl) - 1- hexanol . LCMS (System
B): tRET = 3.00m n; M+ 320 Inter med at }LAO Phenvl net hvl
4(6-bronmohexvll- 1-eigeri di nec&PbeXy,h

N

)

Prepared similarly to Intermediate 46 from N*-butyl-8-(methyloxy)-9-[4-(4-
piperidinybutyl]-9H-purine-2,6-diamine and 2-iodoethane.
LCMS (System B): tger = 1.26min; MH™ 404

Intermediate 98: Phenyimethvyl 4-(5-bromopentyl)-1-piperidinecarboxylate
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\-\ F-Br Prepared simlarly to Internediate 30 from phenyl net hyl

4- (6- hydr oxyhexyl ) -1- pi peridi necarboxylate. LCMS (System B): tRET =

4.07m n; MH 382/384 Internediate 105: Phenvl net hvl

4-{6- 1. 6-am no- 2- (but vl oxv) - 8- (et hvi oxv) - 9H Duri n9- VI | hexvl | - 1- pi peri di nec
arboxylate NI-12 NNV | , Prepared simlarly to Internediate 31 from

2- (butyl oxy) - 8- (net hyl oxy) - 9Hpurin-6- amine trifluoroacetate and

phenyl met hyl 4- (6-bronmohexyl) - 1-pi peri di necar boxyl ate. LCVM5 (System B):
tRET = 3.52nin; M+ 539 Internediate 106:
2- (BuWLoxy) - 8- (rret hyl oxy) - 9- 1. 644- pi peri dinyl ) hexvll- 9H ouri n- 6- am ne

o’go
S8

Prepared similarly to Intermediate 30 from phenylmethyi 4-(5-hydroxypentyl)-1-
piperidinecarboxylate.
LCMS (System B): tger = 3.82min; MH" 368/370

Intermediate 99: Phenylmethyl 4-{5-[6-amino-2-(butyloxy}-8-(methyloxy}-8H-purin-9-
Hpentyi}-1-piperidinecarboxylate

NH,
NN/
o
/\/\O/H\JN:[N% :
N\\(O

)
Prepared similarly to Intermediate 31 from 2-(butyloxy)-8-(methyloxy)-8H-purin-6-
amine trifluorvacetate and phenylmelhyl 4-(5-bromopenlyl)}-1-piperidinecarboxylate.

LCMS {System B): trer = 3.31min; MH™ 525

Intermediate 100: 2-{Buiyloxy)-8-(methyloxy)-9-[5-(4-piperidinyl)pentyll-9H-purin-6-

amine
NH,
NN/
J'\)I\H
/\/\o N/ N

NH

Prepared similarly to Intermediate 32 from phenylmethyl 4-{5-[6-amino-2-(butyloxy)-
8-(methyloxy)-9H-purin-8-yl]pentyl}-1-piperidinecarboxylate.
LCMS (System B): tger = 1.55min; MH* 391

Intermediate 101: 6-(4-PyridinyD-5-hexyn-1-of
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Prepared simlarly to Internmediate 32 from phenyl net hyl
4-{646- am no- 2- ( but yl oxy) -

8- (net hyl oxy) - 9H puri n- 9-yl Thexyl | - 1- pi peri di necar boxyl ate. LCM5 (System
B): tRET = 1.63mn; MH 405 Internedi ate 107:

2- (But vl oxy) -9-1. 6- (1-et hyl -4-pi oeri di nyl ) hexv1l-8- (et hyl oxv)-9Hpuri n- 6- am
I ne NH2 NN\ / )-O N Prepared simlarly to Internediate 46 from

2- (but yl oxy) - 8- (net hyl oxy) - 946- (4- pi peri di nyphexyl]-9H puri n-6-am ne_and
2-i odoet hane. LCMS (System B);#tNEr—=_1.63m n; M+ 433 Internediate 108:
2-(Butv|oxv)-946-0-0-nethv|etH - 4-0i ciegi di nvl | hexv8- 8-

(met hvl oxv) - 9H ouri n- 6- am ne OH

4-bromopyridine hydrochloride (5 g, 25.7 mmol) was pariitioned between sodium
hydroxide (20 ml, 40.0 mmol) and ethylacetate (3x100ml). The organic layer was
separated, dried over Na,SO, and evaporated in vacuo. The resulting oil was
dissolved in triethylamine (10ml) and degassed under nitrogen. 5-Hexyn-1-ol, (2.8
ml, 25.8 mmol) was added followed by bis(friphenylphosphine)palladium (il} chioride,
(200 mg, 0.285 mmol) and copper(lYiodide (100 mg, 0.525 mmol) and the resulting
mixture was stirred and heated under reflux for 20 mins. when a dark brown sludge
was obtained. The mixture was cooled to rt and partitioned beiween EtOAc (200ml)
and water (50ml). The agueous phase was extracted with EtOAc (2x100ml),
combined the organic extracts, dried (Na,SQ,), filtered and evaporated in vacuo.
The resulting dark brown gum was purified by colum chromatography, the sample
was loaded onto silica {100g) in dichloromethane and eluted using a gradient of 0-
100% ethyl acetate in cyclohexane over 60 mins. The appropriate fractions were
combined and evaporated in vacuo to give the title compound as a yellow oil (2.36 g).
LCMS (System D): tger = 1.85min; MH" 176

Intermediate 102: 6-{4-piperidinyl)-1-hexanol

HN
OH

A solution of 6-(4~pyridinyl)-5-hexyn-1-ol (2.36 g, 13.47 mmol) in acetic acid (25 ml)
was hydrogenated over platinium (IV) oxide {0.612 g, 2.69 mmol) for 72 hours. The
mixture was filtered through a Celite cartridge, washed through with acetic acid and
then ethyl acetate. The combined filtrate and washings were evapcerated in vacuo to
give a dark brown oil. The mixture was hydrogenated again as before, this time in
100ml acetic acid for 20 hours. The mixture was filtered through a Celite cartridge,
washed through with acetic acid and then ethyl acetate. The combined filtrate and
washings were evaporated in vacuo to give a dark brown cil. The sample was
loaded in methanol and eluted on aminopropyl (NH;) 70g using MeOH. The solvent
evaporated in vacuo to give the title compound contaminated with 10% 6-{4-
pyridinyl}-5-hexyn-1-ol as a dark brown gum (2.94g).

"H NMR (400 MHz, CDCl;) 8 ppm 3.64 (t, J=6.5 Hz, 2 H) 3.49 (s, 1 H) 3.06 - 3.16 (m,
2H)2.55-2.66(m, 2H)1.51-1.75(m, 5H) 1.07 - 1.44 (m, 13 H)

intermediate 103: Phenvlmethyl 4-(6-hydroxyhexyl}-1-piperidinecarboxylate
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Prepared simlarly to Internediate 46 from

2- (butyl oxy) - 8- (net hyl oxy) - 946- (4- pi peri di nyl) hexyl]-9H puri n-6-am ne_and
2-i odoet hane. LCMS (System B): tRET = 1.71mn; MH 447 Internediate 109:

2- Fl uor o- 9- (t et rahydr o- 2H ovr an- 2-v1) - 9H ouri n- 6- am ne

N, O- bi s(trinmethyl sil ypacetamde (975 m, 3.988 nol) was added to a stirred
suspensi on of 2-fluoro-1H purin-6-amne (200 g, 1.306 mmvol) (avail able
from for exanple, AlliedSignal, US) in anhydrous acetonitrile (4 L) in a
10 1. controlled | ab reactor d the resulting m xture heated to refl ux and
mai nt ai ned at that tenperature/for 2 hours. The circul ator was then
re-programmed and the reaction ¥y xture cooled to WC. A sol ution of
tetrahydropyranyl acetate (pregargtion described in Tetrahedron Letters
2006, 47(27), 4741) (2829, 1.9 anhydrous acetonitrile (500 mM) was
then added slowy via a droppiag f by trinmethylsilyl
trifluoronethanesul fonate (283 m, 1.567 dropwi se via a dropping
funnel . No sigificant exotherm was observed. The circul ator tenperature was
re- adj ust edPréparddsitilalydo Bitdrieding oddiont @{4agekridmr)-a-Heudrioher 1 hour. The

m xture wagchieyseenghed, by oaddi pnseé 1M sodi um carbonate (4 L). A solid
preci pitate was observe and t he pH checked to be basic. Additional water
was added tg th SUSRE i g:IBQB'Qd nd%qg HP' | g ers separated with
t he aqueou aye Strt-at g St gt 3 cpmmy JHELE The majority of
t he aqueous and i norganic solid was separated The organic | ayer stil

contai ned significant solid g was cooled to WC wth stirring to encourage
further precipitation. The soLif was the col | ect ed by filtration and the
pad was washed very well with water then dried in vacuo at 40C overnight to
give the title conpound as a creea loured solid (152.8g). LCMS (System
D: tRET = 1.71 mm M+ = 238 er ate 110:

2-[ (1- Met hvl et hvl ) oxv] - 9- (t et r hvdro- 2Hoxr ap="8= v1) - 9H ouri n- 6- anine NH,
OA Sodium t-butoxide (1.30 g, 13.53 mml) was added to 2-propanol (16.95
m, 220 mmol) portionwise with stirring over 5 m nutes.

2- Fl uor o- 9-Arererecadipithry {2 igspediate 30 fipm) pheky pmathyid-G-radiongheg@)-t, 8. 43 ol )
was added airgdritihecargagibieon m xture heated and stirred at 50C for 4 hours

and then all yg@mqgohmt94m¢@ﬁpwgmpgyggure The reaction m xture was then
diluted with e acetate (75 m), washed with water (3x25 m) and the
conbi ned aqueou% 'S, € ) h 2x25 ml). The
conbi ned oFgRHC A aa e 7 i;"':i;' ot B G

filtered aﬁ%”,vaﬁﬂ't?g”“mﬁ“hmwﬁian of fowhite solid (2.30 g). This materia
was di ssol ved in dichloronmethane and purified using an am nopropyl SPE
cartridge (70g) eluted with a O- bﬁ@bethyl acetate in cycl ohexane gradient.
The appropriate fractions were §_dfand evaporated to give a white
solid (1.6 g) which mas,LuLLh.pkﬁ éd by col unmm chromat ography using a
rever se- phase (C18) Fl ashmast er [ s stemloading in 1: 1 MeOH DVSO and
eluting with 0-50% acetonitrile (+ 0.1%WFA) in water (+ 0.1%FA) gradient
over 40 mnutes collecting fractions in yials containing ca. 2 nlL of

sat urat ed aqueous sodi um bi carbonat e sol uthon. The appropriate fractions
wer e conbi ned, and extracted with dichlor hane (3x100 nmL). The conbi ned
organi c extracts were dried by passage thriough a hydrophobic frit and
evaporated to give the title conmpound as a white solid (888 ng). LCVB
(SystemB): tRET = 1.76m n; Mt = 278 Inter ate. 111:

8- Br onp- 2- 4( 1- net hvl et hvl ) oxv1-9- (tetrahvdro-2 n- 2-v1) - 9Hpuri n- 6- am ne
NH,

Prepared similarly to Intermediate 31 from 2-(butyloxy)-8-(methyloxy)-9H-purin-6-
amine trifluoroacetate and phenylmathyl 4-(6-bromohexyl)-1-piperidinecarboxylate.
LCMS (System B): trer = 3.52min; MH" 539

Intermediate 106: 2-(Butvloxy}-8-(methvloxy)-9-[6-(4-piperidinylhexv!]-SH-purin-6-
amine
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N- Br onosucci ni m de (604 ng, 3.39 nmol) was added to a solution of 2-[(1-

net hyl et hyl ) oxy] - 9- (t et r ahydr o- 2H pyran- 2-y1) - 9H puri n- 6- am ne (888 ng,
3.20 mmol) in chloroform (30 m) at 0-5*C under nitrogen. The m xture was
stirred at 0-5C for 1 hour during which time it becane reddi sh brown in
colour and it was then warnmed to roomtenperature and stirred for a further
4 hours. LCMS indicated the reaction to be inconplete and nore

N- br omosucci ni mde (114 ng, 0.641 mmpl) was added and the reaction m xture
stirred at roomtenperature overnig'?. The reaction m xture was then
diluted with chloroform (30 m), g%wyth water (2 x 20nl) and the

| ayers were separated using-a_hy c frit and the organic |ayer was
evaporated to give a red solid (1. This material was dissolved in

di chl oronet hane and purified by silica g chr omat ogr aphy on an SPE
cartridge (50g) using a 0-100% et hyl acetate in cycl ohexane gradi ent as

el uent. The appropriate fractions were conbi ned and evaporated to give the
title conpound as a pale yellow solid 712 ng. (System B): tRET =
2.36mn; M+ = 3561358. Internediate 112:
2-111- thhvlethvfloxvl 8- (et hvl oxv) - 9- (tetrahwdro 2H- pvran- 2-v1) -
9H puri n- 6- am ne To a stirred suspension of

8- br ono- 2- He %Pﬁﬁ%ﬁt %Mé)e%@ﬁ]a’t@ 4 £&hb é%hﬁht{@tﬁ%n&*ngu iyloxy)-

y1) - 9H pur t han ) ‘'was added
sodi um rrethg@? @ yé%%%'?\?%%?ﬁ? CPIJ‘P gﬁoﬁeatrt?toxﬁla D 2.4 n1) and the reaction
mi xt ure hebtMg (Fysien B o =21-6 é\“ T8 reaction mbctue was then heated to
70C and stirred for 2.5 hours. The soIvent vas evaporated and the residue
parti oned beirmvedintesiarup-dBedoaidd fviDaio ayil-gléns tvi-6H- (15 m ) and
ethyl acet gr-d-28ingl) . The Iayers wer e separated the aqueous phase was
extracted wth additional ethyl acetate (2x10 mL) and the organic extracts
wer e conbi ned, dried by passage threwgh a hydrophobic frit and evaporated
to give the title conpound as a yellQ NSOéld (573 nmg). LCMS (System B):

tRET = 1.92nin; MV = 308. Interrregﬁ\

2-1( 1- Met hvl et hvl ) oxv1- 8- ( RETHITOKV)Z
/L A

1IN purin-6-amne trifluoroacetate NH2

N

/

Prepared similarly to Intermediate 46 from 2-(butyloxy)-8-(methyloxy)-8-[6-(4-
piperidinyl)hexyl]-8H-purin-6-amine_and 2-iodoethane.
LCMS (System B): tper = 1.63min; MH" 433

Intermediate 108:; 2-(Butyloxy)-9-{6-[1-(1-methylethyl}-4-piperidinyllhexyl}-8-
{methyloxy}-9H-purin-6-amine
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Trifluoroacetic acid (1 m, 12.98 mmol) was added to a stirred solution of
2-[(1-

nmet hyl et hyl ) oxy] - 8- (net hyl oxy) - 9- (t et rahydr o- 2H pyran- 2-y1) - 9H puri n- 6-am n
e (568 ng, 1.848 mml) in nethanol (10 m) and the m xture was stirred at
room tenperature overnight. Mre trifluoroacetic acid (0.2 m) was added
and the reaction mxture stirred at roomtenperature for a further 1.5
hours and then evaporated in vacuo. The solid residue was triturated wth
ethyl acetate, collected by filtratiion, washed with ethyl acetate and dried
in vacuo overnight to give the titye® gund as a white solid (405 ng).
LCM5 (System B): i RET = 1.Q2/0RA%, 224 Internmedi ate 114:

1, 1- Di et hyl et hyl 4-{446-am no- 2- 1(1 nmethvl et hvl ) oxv1- 8-

(et hyl oxv) - 9H- purin-9-ylibutvli-1-piperidinecarboxvliate NH2 To a
solution of 2-[(1-nethylethyl)oxy]-8-(nethyloxy)-1H purin-6-amne (37 ng,
0.166 mml) in DV (0.5 nm) was added potassiym carbonate (55 ng, 0.398
mol ) followed by a solution of 1,1-dinethyl I

4- (4-bronobutyl)-1-pi peridi necar boxyl ate (58 / 0.181 mml) in DWF (0.2
m) and the m xture was stirred at roomtenperature for 72 hours. The

m xture was diluted wth dichloronethane (5 m ) and washed with water (5
mLl). The | ayers were separated using a hydrophobic frit, the aqueous | ayer

was extractr@ @&?én’ﬂlléﬂytt@In@Brﬁ:B!ﬂl%Ql@QFoW&u(y%xWQ (bR i ned organi c
extracts SMﬂE&%ﬁ Ae L esi ng&ﬁ%”ghgso ved 1 n net anol (0.6 m)
and purlf é} % ﬁ%g f pro iate fractions were conbi ned
and evapor (wefem en |n a bl owdown apparatus to give
the title conpound as a colourless gun1(32ng) LCVMS (System B): tRET =

2.82m n; A3 QUL 9 ] 2H: N-9H-purin-6-amine
6- Am no- 2- butoxv 94(1 ethvl 3 plperldlnanethyII-7,9 di fi vdro-8H puri n8-one

NH, N No
2- But oxy-9-[ (1-et hyl-3- plperldlny (g 8- met hoxy- 9H puri n- 6-am ne (99
ng) was di ssol ved in nethanol n1 4N hydrogen chloride in dioxan (1

m ) added. After

N,O-bis{trimethylsilyl)acetamide (975 ml, 3.988 mol) was added to a stirred
suspension of 2-fluoro-1H-purin-6-amine (200 g, 1.306 mmol) (available from, for
example, AlliedSignal, {/S) in anhydrous acetonitrile (4 L) in a 10 |. contralled lab
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 (500 ml) was
then added slowly via a dropping funnel foliowed by trimethylsilyl
trifluoromethanesulfonate (283 ml, 1.567 mol) 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
additon of 1M sodium carbonate (4 L). A solid precipitate was observed and the pH
checked to be basic. Additional water was added to the suspension (1 L) and on
standing the layers separated with the aqueous layer containing significant solid
inorganics. The majority of the aqueous and inorganic solid was separated. The
organic layer still contained significant solid and was cooled to 0'C with stirring to
encourage further precipitation. The solid was the collected by filtration and the pad
was washed very well with water then dried in vacuo at 40°C overnight to give the title
compound as a cream coloured solid (152.8g). '
LCMS (System D): tger = 1.71min; MH" = 238
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5 hours the reaction m xture was stripped, quenched with water then
satur ated sodi um hydrogen carbonate added, when a solid precipitated. This
was filtered, washed with water and dried to yield 81ng of the title
conpound as a white solid. Ms calcd for (017H28N602)+ = 348 Ms found

(el ectrospray): (NH-|)+ 349 NVR ((CD3)2S0): 59.85 (1H, s), 6.40 (2H,
s), 4.14 (2H, t)., 264 %ZH rr) 226(2H rr), 2.02 (1H, m,
1.87 (1H, MWjermedizig iy omkO-(igirahydres 3 HHOyiaN-2ny Dy-@-3H nj, 0.93
(7H, m. Emmmple 2

6- Am no- 2- (but yl am no) - 94( 1- et hy1- 3- p| perl di nyl ) met hyl | -7, 9-di hydr o- 8Hpurin
- 8-one

N2- But yl - 9-[ (1- et hyl - 3- pi peri di nyl) - 8- net hoxy- 9H puri ne- 2, 6- di am ne
(120 ng) was dissolved in nethangl (12 and 4N hydrogen chloride in
dioxan (1 nl) added. After 5 holrs®thé @dgion m xture was stri pped,

quenched with water then nade basic wt aqg potassium carbonate. The
resulting solid was filtered, washed and led to give the titIe conpound
as a crystalline solid, y| el d 86ngy. Ms calcd for (017H29N70) = 347 M5 found

el ectros (% 34 0, 6.16 (1H,

( . 5. 95( géf"y‘)é tg%togée 0% %Q?"E@ %%313 §%pr Q’%}ml %s (2H, (rr)
2 02 ( 1H WO”PO%@M‘F‘F Wﬁ‘? Sf'fi”97%"ei55‘8” P 2 oro-p- (E?ér hydioy2 Ma" , 1 41-1. 22
(3H, m, 0OYIH9-puash 'pmmerﬂz 9, &4 nprad) vaas added and the reaction mixture heate
2- ( But y| oxynd Qirfed apbQe fardi oy tsraeti hiydn) ali@kdiordonl-t6 raom empbsptirechileor i de NH2 N
41\ 1 hydr O%Btu&mhhi%iedﬁasj tRerflliRXcINAth(cthyBadBidte Wassm g d@erkd witrawaed (Bkdson of 1, 1-
g' ?thglm.eﬁ] thdatcolmbmed agueous Ia ers extr cted agam with ethyl acetate 2x25 ml
pi peri di ne@% bo"?%étorg '@?@’e erey ”gre%g 83:%%’ aggxﬁ %@?A CZ{ % hour s at room
t enper at ur Blergdy reéfaeqr %ﬂ@cf\?(ﬁge ?d $at "?ﬁ?f' ¥#%d under high
vacuum Pufissaivegtin dishierpmetieaerapbpiriiph ysichars amingpiogié SPEIcatidsg (1D h a
gradi ent otluekiwihafetii ebyllaeete/inayoahegielBadlent.oTebaioptiataf f or ded t he
title conpautidnafed colbined S6d bhporkll to give a white solid (1.6 g) which was

further purified by column chromatography using a reverse-phase (Cqs) Flashmaster

Il system loading in 1:1 MeOH/DMSQO and eluting with 0-50% acetonitrile (+

0.1%TFA) in water (+ 0.1%TFA) gradient over 40 minutes collecting fractions in vials

containing ca. 2 mL of saturated aqueous sodium bicarbonate solution. The

appropriate fractions were combined, and extracted with dichloromethane (3x100

mL). The combined organic extracts were dried by passage through a hydrophobic

frit and evaporated to give the title compound as a white solid {888 mg).

LCMS (System B): trer = 1.76min; MH* = 278

Intermediate 111: 8-Bromo-2-[{1-methylethyhoxy]-8-(ietrahydro-2H-pyran-2-yl}-9H-
purin-6-amine

NH,

S

o}

N-Bromosuccinimide (604 mg, 3.39 mmol) was added to a solution of 2-[(1-
methylethyl)oxy]-9-(tetrahydro-2H-pyran-2-y)-9H-purin-6-amine (888 mg, 3.20 mmot)
in chloroform (30 ml) at 0-5°C under nitrogen. The mixture was stirred at 0-5°C 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 to
be incomplete and more N-bromosuccinimide (114 mg, 0.641 mmol) was added and
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o) .

NVR (CD30D): 64.84 (5H, s), 4.27 (2H, t), 3.79 (2H, d),

d), 2.96 (2H, t), 2.21 (1H, n), 1.92 (2H, d), 1.75 (2H, m), 1.47-
m, 1.00 (3H, t). Exanple 4:

2- (Butyl oxY)-9-[(3S)-
Prepared simlarly to Exanple 3 from 1, 1-di net hyl et hyl

(butyl oxy) - 8- (et hyl oxy) - 9H puri n-9-yl Il met hyl1}-1-pi pe rid inecar
NVR (CD30D): 64.28 (2H, t), 3.77 (2H m, 3.26 (1H m, 2.87 (1H,
(11-1, dd) thereagionmpixtuigstirred ggoam demgepdurergvemniph 7Lhe rgactipBmixtuig wag . 46- 1. 54

(2H, m,
321. 2039;

R gbp3ste 204y b fit and the organic layer was evaporated to give

3.40 (2H,
1. 60 (4H,

3- Pi oeridi nyl net hyl | - 9H puri n- 6- am ne hydrochl ori de
(3R) - 3-{[ 6- am no- 2-

boxyl at e.
m, 2.78

1438 diliitdd with cmam@c&m((smmi)t YashiRMBh waid 4 x 2ahipahdftbe [a@ISH2AN1602 =

2- (Buty! oxxg)reé’séﬁd%ﬁixsgy PP A A ARIEY I S o @ T B bgehl o i de

silica gel chromatography on an SPE cariridge {50g) using a 0-100% ethyl acetate in
cyclohexane gradient as eluent. The appropriate fractions were combined and
evaporated to give the tile compound as a pale yellow solid 712 mg.

LCMS (System B): tger = 2.36min; MH™ = 356/358.

Intermediate 112: 2-[(1-Methylethyiloxyl-8-(methyloxy)-8-(tetrahydro-2H-pyran-2-yl)-
OH-purin-6-amine

s

To a stirred suspension of 8-bromo-2-[(1-methylethyl)oxy]-9-(tetrahydro-2H-pyran-2-
y}-9H-purin-6-amine (690 mg, 1.937 mmol) in methanol (15 ml) was added sodium
methoxide {30% wi/v soluiion in methanol, 2.4 mi} and the reaction mixture heated at
50°C for 2 hours. The reaction mixtue was then heated to 70°C and stirred for 2.5
hours. The solvent was evaporated and the residue partioned between saturated
agueocus ammonium chloride solution (15 ml) and ethyl acetate (20 mL). The layers
were separated, the aqueous phase was extracted with additional ethyl acetate (2x10
mL} and the organic exfracts were combined, dried by passage through a
hydrophobic frit and evaporated to give the title compound as a yeliow solid (573
mg).

LCMS (System B): trer = 1.92min; MH™ = 308,

Intermediate 113; 2-[{1- Methv!ethvl)oxvi 8-(methvloxy)-1H-purin-6-amine
frifluoroacetate

NH,

LT

£

Trifluoroacetic acid (1 ml, 12.98 mmol) was added to a stirred solution of 2-[(1-
methylethyDoxyl]-8-(methyloxy}-9-(tetrahydro-2H-pyran-2-yl}-9H-purin-6-amine (568
mg, 1.848 mmol} in methanol (10 mi) and the mixture was stirred at room
temperature overnight. More triflucroacetic acid (0.2 ml) was added and the reaction
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Prepared simlarly to Exanple 3 from 1, 1-di net hyl et hyl
(3S)-3-{[6-am no- 2- (butyl oxy)- 8-(nethyl oxy)-9H pu
rin-9-yl]nmethyl}-1-piperidi necarboxylate. 1H NVR (CD30D): 6 4.27 (2H, t),
3.77 (2H, m, 3.30 (2H, m, 2.88 (1H m, 2.81 (1H, t), 2.30 (1H, m, 1.89
-1.98 (2H, m, 1.68-1.77 (3H, m, 1.37-1.54 (3H, m, 0.98 (3H t). HRVE:

[ MA-H 4 cal cd for C15H24N602 = 321.2039; found 321.2043. Exanple 6:

2- ( But y| ox{jxiwe strredat lopetemaeiipreions lurthoHl pheyraaed BA REPRERGENI or i de

Pr epar ed siarubaihesdlio rdsidueptas tBurbredmith elbytidaettid gbllectegloy filtration,

4- { 246- am @@shéd Witk eyHyPace)atdBand dried in vacuo overnight to give the title compound as

(et hyl oxy) Rk Bk |ﬂ;qn |  ethyl).-1-piperidinecarboxylate. 1H NVR (CD30D)

64. 26(2H, 2.93 (2H, n), 2.08 (2H 1), 1.74
(4H, L{%%fs(@ﬁ%m%? TET48(%%P§3\§4%242(2H M, 0.98 (3H t). HRMB: [M#H]
cal cd for C16H26N602 335 2195 found 335. 2182 Exa pl e 7:

2- ( But y| oxifferaegiate. 1d¢: o} silt e

2- (But yl oxymet@4idx #ohy i ' e8(mathy|oxy) 9H- purin-6-amn
e (37ng, 0.102 mml) was d| ssol ved in met hanol (5nl) and 4M hydrogen
chloride in 1,4- dioxane (0.638 nml, ®.55 nmmmol) and stirred at rt for 5
hours. The soI vent was renoved i,n \y, Nto give a white solid. The sanple
was di ssol ved in nethanol and | ad;d@ tk)—Qqn am nopropyl SPE (2g), eluting
with nmet hanol. The sol vent was“rePovitd Ko give the title conpound as a
white solid (32ng). LCVS (System A): tRET = 0.64m n; M+ 349

N
o)/*jv
To a solution of 2-[(1-methylethyloxy]-8-(methyloxy)-1H-purin-8-amine (37 mg, 0.166
mmol) in DMF (0.5 ml) was added potassium carbonate (55 mg, 0.398 mmot)
followed by a solution of 1,1-dimethylethyl 4-(4-bromobutyl)-1-piperidinecarboxylate
(58 mg, 0.181 mmaol) in DMF (0.2 ml) and the mixture was stirred at room
temperature for 72 hours. The mixture was diluted with dichloromethane (5 ml) and
washed with water {5 mt). The layers were separated using a hydrophobic frit, the
aqueous layer was extracted again with dichloromethane (5 mi) and the combined
organic extracts were evaporated. The residue was dissolved in methanol (0.6 ml)
and purified by MDAP (Method A). The appropriate fractions were combined and
gvaporated under a stream of nitrogen in a blowdown apparatus to give the title

compound as a colourless gum (32mg).
LCMS (System B): trer = 2.82min; MH™ = 463

Example 1: 6-Amino-2-butoxy-9-[{1-ethyl-3-piperidinyDmethvi]-7.9-dihydro-8H-purin-
8-one
NH,
N
N ™=
ﬁ =
0 N NKO/\

2-Butoxy-9-[{ 1-ethyl-3-piperidinyl)methyl}-8-methoxy-9H-purin-6-amine (99 mg) was
dissolved in methanol (2 ml) and 4N hydrogen chloride in dioxan (1 ml) added. After
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Exarrpl e 8: 2-(Butyloxy)-9-12-(1-ethyl-4-piperidinynethyll-9H purin-6-am ne
Prepared simlarly to Exanple 7 from

2- (butyl oxy)-942- (1- et hyl- 4- pi peri di nypet hyl] -

(et hyl oxy) - 9H puri n-6-am ne. LCVMS (System By tRET = 1.27mn; M-1 363
Exampl e 9: 2-(Butyl oxy)-943-(1-ethyl-4-piperldinvl)proovll-9H purin-6-am ne
NH, H Prepared simlarly to Exanple 7 from

2- (butyl oxy)-943- (1- et hyl- 4- pi peridi nyl) propyl]-

8- (et hyl o)gougHhe aaciicnenaraeas stGvBd( Bigsthethvl) watdREENsatlr@edi n; M - | + 377
Exanpl e 10:sodium hydrogen carbonate added, when a solid precipitated. This was filtered,

6- Am no- 2 (vméhé/d @W\Na@ﬂé’ﬁd(dhestt ém‘éhﬁg Bﬁhéﬂﬂléﬁdn)ﬂéuﬁd/és’la Whitks gHiidvdr o- 8Hpur i n-

8- one (Ewﬁ arrple 7 from
2- (but yl ox % ? F%/{ (g/PI nyl ) butyl ] - 8-
( met hyl oxy) Fﬁ” B S stemB): tRET = 1.46mn; M+ 391
CDazSO) 59.85 (1H, s, 6.40 (2H, s), 4.14 (2H, 1), 3.55 (2H, m), 2.64
(2H m), 2.26 (2H, m), 2.02 (1H, m), 1.87 (1H, m), 1.73 (1H, m}, 1.64 (3H, m), 1.54

(1H, m), 1.38 (3H, m), 0.93 (7H, m).

Example 2: 6-Aming-2-(butylaming)-9-[{1-athyl-3-piperidinylYmethyil-7,9-dihvdro-8H-

purin-8-one
NH,
N
N =
A L=
/\/\H N

N2-Butyl-9-[(1-ethyl-3-piperidinyl)methyl]-8-methoxy-9H-purine-2,6-diamine {120 mg)
was dissolved in methano! {2 ml) and 4N hydrogen chloride in dioxan (1 ml} added.
After 5 hours the reaction mixture was stripped, quenched with water then made
basic with 1M aq potassium carbonate. The resulting solid was filtered, washed and
dried to give the title compound as a crystalline solid, yield 86mg.

MS calcd for (Ci7HxoN;Q)" = 347

MS found (electrospray): (M+H)" = 348

"M NMR ((CD3),S0): §9.52 (1H, s), 6.16 (1H, m), 5.95 (2H, s}, 3.50 (2H, m), 3.16
(2H, m), 2.64 (2H, m), 2.25 (2H, m), 2.02 (1H, m), 1.85 {tH, m), 1.75-1.58 (2H, m),
1.58-1.42 (3H, m), 1.41-1.22 (3H, m), 0.99-0.85 (7H, m).

Example 3: 2-(Bulyloxy)-9-(4-piperidinylmethy}-9H-purin-6-amine hydrochioride
NH,
N
N7 =
J'\)I =0
o~ "N~ N
KCM.

4N hydrogen chloride in dioxane (5.3 mL) was added to a solution of 1,1-
dimethylethyl 4-{[6-amino-2-(butyloxy)-8-(methyloxy)-9H-purin-S-yljmethyl}-1-
piperidinecarboxylate (630 mg) in methanol (16 mL). After 4.5 hours at room
temperature, the reaction mixture was concentraied and dried under high vacuum.
Purification by chromatography on silica gel eluting with a gradient of chloroform/
methanol/water 90:10:1 fo 75:25:1 afforded the title compound as a white solid (404

mg).

_Ci
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Exanpl e 11:

6- Am no- 2- (but vl oxv) - 942- ( 2- pi peri di nvnet hvi | -7, 9-di hydr o- 8H puri n-8- one
NH2 NLN NN Phenyl net hyl

2- {246- am no- 2- (butyl oxy) - 8- (et hyl oxy) - 9H purin-9-yl Jethyl)-1-

pi peri di necar boxyl ate (425ng, 0.881 mmol) in ethanol (50 m) was

hydr ogenat ed over palladi umon carbon (187 0.176 mol ) at anmbi ent

t enper at ur &1 BV (COHaDheeA@h@H. The 273 O & 7R&S )13 8 Dt BB & Celite
cartri dge BRAETH,ND, 1.8 &HRd), Wi BH2HEINOHT did -6V dponatd &8 (3hh tvacuo. The resi due
was purified by MDAP (Method A) but the fractions contained two products.
The fracti pps,Weheenanenaio LigVn@ihyl hrﬁé%rn\/r%ch Rchipide 1

DVSO. MeOH. portron o |s rraerla Was T e- puri y (Met hod
A), the fraction containing the expgcted product of hydr ogenat i on,

2- (but yl oxy) - 8- (net hyl oxy) - 942- (2- gridi nypet hy1l] - 9H puri n- 6- am ne was
used directly w thout renoval |he S The crude aqueous sol ution
cont ai ni ng approx 45ng 2- ( I‘E ony) 942-

(2- pi peridi nypet hyl] - 9H puri n- 6- am ne .329 Mol ) was treated with
a solution of HCl in 1, 4-di oxane (0. 807 3 mmol, 4 nolar solution).
This was stirred at anbl ent tenperature |n a capped vial overnight to give

a pal e Sol Wiy ooy IBlrlid 3 B 4 MRy SRLUE SR 1, 4 di oxane was

added and Lk r r q ﬂé ma fh etl | ow reaction
Sol uti on ﬁ% Salbgs rp H@E@Hfﬁﬁﬁ&%ye“ Peesloun_unit. The
resi due vva dPhy? ‘iv@fNi Hag): 3¢ iblp r"r z%ee? (# HeBd RS her e

evapor at eddd,Dnaéﬁ Nﬂrﬁi)n1 88 Ebl%\k@*ddmrﬁ ﬁ?rﬂt”t(@)" gﬁ)«é4{5ﬁe54t(?'ﬁll‘é d¢SfPblind as a
white sol i e¢h)(®® @Bhgh. LCVS (System D): tRET = 2.12m n; MEl + 335 Exanple 12:

6- Ami no- 2- WSy [Y]) cBéPiof G850 ngzigmegjfdunm\mn@myll- 7, 9-di hydr o- 8Hpuri n-
8- one Prepared srmlarlyto Exanple 7 from

2- (but yl ox 9 ( t ny , : .

(et hyl oxy :*l % g- . it S D) ( 2 W + 363
Exanpl e 13:

6- Am no- 2- (but vl oxv) - 9- 13- ( 2- pi per| nwl ) propv1l-7, 9-di hydro- 8H puri n- 8-
one NNo

L

d
T
3
o

Prepared similarly to Example 3 from 1,1-dimethylethyl (3S}-3-{[6-amino-2-(butyloxy)-
8-(methyloxy)-9H-purin-9-ytimethyl}- 1-piperidinecarboxylate.

"M NMR (CD;0D): §4.27 (2H, 1), 3.77 (2H, m), 3.30 {2H, m), 2.88 (1H, m), 2.81 (1H,
t), 2.30 (1H, m), 1.89-1.98 {2H, m), 1.68-1.77 (3H, m), 1.37-1.54 (3H, m), 0.98 (3H, 1).
HRMS: [M+H]" calcd for CisH24NgO2 = 321.2039; found 321.2043.

Example 6: 2-(Butvloxy)-9-[2-(4-piperidinyethyl]-9H-purin-6-amine hydrochloride

NH, y
N SN
o
/\/\O/“\N*//'[“?:

Cl

Iz

Prepared similarly to Example 3 from 1,1-dimethylethyl 4-{2-[6-amino-2-(butyloxy)-8-
(methyloxy)}-8H-purin-9-yllethyl}-1-piperidinecarboxylate.
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N 2- (Butyl oxy) - 8- (et hyl oxy) - 943- ( 2- pi peri di nyl ) propyl] - 9H puri n- 6- am ne
(41.89 ng, 0.116 mml) in nmethanol (3 mM) was treated with 4 nolar HC
solution in 1,4-dioxane (0.722 nL, 2.89 mmmol) and stirred at ambi ent
tenperature in a capped vial overnight. The clear reaction solution was

bl own down under N2and then dissolved in In 1:1 DMSO MeOH and purified by
MDAP (Method A). The appropriate fraction was evaporated under N2 in a

Radl eys bIOM/domn unit to afford the title conpound as a white solid
(31.1ng) . LIEMYIR G080 DY-26 (RET), 2.89 (Amin3.3MEH, BY92. 8 @phd 2108 (2H,

6- Ani no- 2- (ut.y4 eRy ) Ot.6BC1HL s)pt g (242 -da), perzi(diny), Pes ey 1] - 7, 9- di hydr o- 8Hpur i
n-8-one  HRMO|MHHPRAaRE fol ClLLORCONABES 3as: RLAPeIeLhgby di ssolving 1 mol e in
acetonitrile (1 m). A portion of this solution (0.12ml, equivalent to

0. 12nmol )
2- (But yl oxy aui FTC P=—ptpetrtart v y 5 rin-6-amne
(435ny, 1. 2nnn|) was dlssolved in (6.0 n1) and an allquot (0.5 mM, 0.1
nmol e) di spensed to the tube. DI PEA %OHpL 0.23 mvol ) was added, and
heated to 50C for 18 hours. An addigT §%=gllquot of 1-iodoethane in

itri ded 0.2 mml) and D PEA (40 uL,

18 hours. DWVSO MeOH (200 ulL) was added ure filtered and purified

by Mass Directed AutoPrep (Method A). The sol veht was evaporated in vacuo

usi ng the Genevac. The residue was redissolved in a solution of 4M

HC / di oxane-(B0tyRxyRoH[( Baitlylad-pipareithyli@etsyReimatyl6apoHiparpemaating @7hgr 4 hours.

The solt veni, M@%%gﬁ&&f&@%a% rﬁéta&&fmg) éHdWl\P%f%l"rbdeE czlsﬁr%ﬁadl)@ysdbl owliowg :

appar at us. 2 ¥6hgo §§t9e\ﬂ% 10} STRLRARRE ofi and applied to
;é@ agﬁﬂ 5o Ble ARG st B

an anlnoprog ? | one n1)) The

product wad I o F RSP HSSIPeT Ao BR T v
r emoved to’cﬁid%o‘ﬂtﬁé“taﬂﬂoér@é'rﬁ%u@a) ebirg with eRiBanaty Shetalvent wasReT = 0. 66ni n;
M\+ 377 Exagrmpdved 1ggive the title compound as a white solid (32mg).

6- Am no- 2- (SvsSestyn-29- ki3~ 0.54mpmolMA1 328 pi peri di nvl ) propvll- 7, 9-di hydr o8H pu
rin-8-one NH2 N NN Prepared simlarly to Exanple 14 from

2- (but y1 oxele Bl eIV Q)81 by RREridHh B BH QA bulthgPUr | n-6- ani ne and

1-i odopropa
2
)IH
N =
(o]
PO Py

)

Prepared similarly to Example 7 from 2-(butyloxy)-9-[2-(1-ethyi-4-piperidinyl )ethyl]-8-
{methyloxy}-9H-purin-6-amine.
LCMS (System B): tger = 1.27min; MH™ 363

acetonitrile (80 uL, 0.08
0.23 mmol ) was added and cgEfT%G§§ stirr\ifizxth heat at 50C for a further
th

Example 9: 2-(Butyloxy)-9-[3-(1-ethyl-4-piperidinylpropvil-9H-purin-6-amine

NH,
H
N7 N
/\/\OJI\NjN>=O
o
W
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LCVMS (System A): tRET It 0.77m n; MH# 391 Exanple 16:

6- Am no- 2- (but vl oxy) - 9-{3-0- ( 1- net hyl et hyl ) - 2- pi peri di nvl | propv6-7, 9-

di hydr o- 8H puri n- 8- one NH2 NN O NN7---M Prepared simlarly to Exanple 14
from 2- (butyl oxy) - 8- (net hyl oxy)-9-[ 3-(2-

pi peridinyl)propyl]-9H purin-6-am ne and 2-iodopropane. LCV5 (System A):
tRET = 0.73min; M-1+ 391 Exanple 17: o

6- Ani no- 2- Prpetadeiyiprp i emplsut oo 2-(Bitdem-8ilt{I-gtpydpyretidmylgurenyly dr o- 8Hpuri n
- 8-one PBémpathgidxygiont-duainléyanioe. Exanpl e 14 from

2- (but yl oxygm8-(Eyeéh Bh.oxy)= R38nib2vHpsarer i di nyl ) propyl] - 9K puri n- 6-am ne and
1-i odobutane. LCMS (System A): tRET = 0.75min; M-I+ 405 Exanple 18:

G ar o 57 Eathatt % 32 A iAo MR PR bbb RER 7 &L il P4 9PV L1~ 7. ©-
purin-g-one
NH,
N
N ° N/\

Nl =
/’\/\OJ\N/ \19

Prepared similarly to Example 7 from 2-{butyloxy)-9-[4-(1-ethyl-4-piperidinyl)butyl]-8-
{methyloxy)-9H-purin-6-amine,
LCMS (System B): tger = 1.46min; MH" 391

Example 11: 6-Amino-2-(butyloxy}-8-[2-{2-piperidinyl}ethyl]-7.9-dihydro-8 H-purin-8-
one

NH,

H
NN

o)
/\/\O/“\N/ N>:

ZT

Phenylmethyl 2-{2-[6-amino-2-(butyloxy)-8-(methyloxy)-9H-purin-S-yl}sthyl}-1-
piperidinecarboxylate (425mg, 0.881 mmol) in ethanol (50 ml) was hydrogenated
over palladium on carbon (187mg, 0.178 mmol) at ambient temperature over the
weekend. The mixture was filtered through a Celite cartridge under N,, washed with
EtOH and evaporated in vacuo. The residue was purified by MDAP (Method A) but
the fractions contained two products. The fractions were evaporated and material
was dissolved in 4mt 1;1 DMSO:MeOH. A 1ml portion of this material was re-purified
by MDAP (Method A}, the fraction confaining the expected product of hydrogenation,
2-(butyloxy)-8-(methyloxy)-9-[2-(2-piperidinyl)ethyl}-2H-purin-6-amine was used
directly without removal of the solvent.

The crude aqueous solution containing approx 45mg 2-(butyloxy)-8-(methyloxy)-9-[2-
(2-piperidinyl)ethyl]-9H-purin-6-amine (45 mg, 0.129 mmol} was treated with a
solution of HCl in 1,4-dioxane (0.807 mL, 3.23 mmol, 4 molar solution). This was
stirred at ambient temperaiure in a capped vial overnight to give a pale solution. A
further 1ml of 4 molar HCI solution in 1,4-dioxane was added and stirring continued
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P Prepared simlarly to Exanple 14 from 2-(butyl oxy) - 8- (et hyl oxy) - 943- ( 2-
pi peri di nyppropyl]-9H purin-6-am ne and 1-i odo-2-net hyl propane. LCMS
(System A): tRET = 0.74m n; MW 405 Exanpl e 19:

6- Am no- 2- (but yl oxy) - 94341- ( 3- net hyl but v1) - 2- oi peri di nyl | oropv1l-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) - 943- (2- pi peri di nyl) propyll-9H puri n-6-am ne and
1- brono- 3- met hyl but ane. LCMS (System A): tRET = 0.78mi n; M+ 419 Exanpl e
20: 6- Ami nove-thgwesHeosty T haydow teasliol sphding was evaporpéed tdidnypkpurapyiid- 7, 9-

di hydr o- 8Hipablow-dBwaneait. THY epduedaspuiib@by MDRB (Hethop B apdropdiaden

2- (but yl oXpac#mé mr&a«lagesrﬂeu%aer(u'; in B bR/ dodh Witk IdyiRAd dtdddnpdihdlad- am ne and

i odocycl op tﬁ‘t@%oh ystem B): i RET = 1.54m n; M+ 417 Exanple 21:
6- Am no- 2- (i% E&CV(_:I\A?{Q%%W met hyl )-2-piperidim | prown7,9-dih
vdr o- 8H pu ReT = 2 1=Min;

Example 12: B-Amino-2-(butyloxy)}-8-[2-(1-ethyi-2-piperidinylathyll-7 9-dihydro-8H-
purin-8-one

NH

<L

N\O

Prepared similarly to Example 7 from 2-(butyloxy)-9-[2-(1-ethyl-2-piperidinyl)ethyl]-8-
(methyloxy)-9H-purin-6-amine.
LCMS (System D): trer = 2.43min; MH" 363

Example 13: 6-Amino-2-{butyloxy)-9-[3-(2-piperidinyl)propyll-7 ,9-dihvdro-8 H-purin-8-
one

NH,

H
N

ey

/\/\OJ\N/ N
H
e

2-(Butyloxy)-8-(methyloxy)-9-[3-(2-piperidinyl)propyl]-9H-purin-6-amine (41.89 mg,
0.116 mmol}) in methanol (3 ml) was freated with 4 molar HCI scolution in 1,4-dioxane
(0.722 mL, 2.89 mmol) and stirred at ambient temperature in a capped vial overnight.
The clear reaction solution was blown down under N, and then dissolved in 1ml 1:1
DMSO:MeOH and purified by MDAP (Method A). The appropriate fraction was
evaporated under N; in a Radleys blow down unit to afford the title compound as a
white solid (31.1mg).

LCMS (System D). trer = 2.17min; MH" 349

Example 14: 6-Amino-2-(butvloxy)-9-[3-(1-ethvl-2-piperidinylpropvil-7,9-dihvdro-8H-
purin-8-one
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Prepared simlarly to Exanple 14 from 2-(butyl oxy)-8-(net hyl oxy)-943-(2-

pi peri di nyl) propyl k9H- puri n- 6-am ne and i odonet hyl cycl opent ane. LCMS
(System A): tRET = 0.79m n; M 431 Exanpl e 22:

6- Am no- 2- (but vl oxy) - 9- {3- 0- (2- cycl ohexyl et hyl ) - 2- pi peri di nyl | propyl | 7

9- di hydr o- 8H puri n- 8-one Prepared simlarly to Exanple 14 from

2- (but yl oxy) - 8- (net hyl oxy) - 943- ( 2- pmperldlnyl)propyl] 9H puri n- 6-am ne and
2-i odoet hyl cycl ohexane. LCMS (Syste A)H | RE- = 0.87m n; M+ 459 Exanpl e
23:

6-Anino-24buty|ox1/1-94(1-Pn0py{\3Jp mldln§L)nethv11-7,9-dihydro-8Hpurin-
8-one NH2 N, 1-lodopropane (0.1 nnnl)\ngﬁggighed into a vial and an
aliquot (0.3nl, O.1mmol) of a solution of

2- (but yl oxy) - 8- (net hyl oxy) - 9- ( 3- pi peri di nyl yl)-9H puri n- 6- am ne (802
ng, 2.398 mmol) suspended in DMF (7.2 m) mas added. DIPEA (40 pi, 0.229
nmol ) was e e was ¢ shaken to sion then
o T omed + oASPaIr Qq*P%O&%R%%af’%??arﬁ@%(%@s g L b 2aBbBi s AMhor o1 on o
1- i odopr off&@ARCP 87 105 SAIEPY (OB SaHMRISH 0 tﬁBmP é@??ﬁﬁaéPﬁaﬁ%H‘Fo stand for
18 hours. BNBQYIe408-(mehyims-Sdddedivantintaenl-Ri-ardn-paminki(éibnmgy Mass Directed
Aut oPrep ( Metrhvat) wik.distblesdsio|IDMNES.0val aew apaivabigd.Sinl, S.acwle)si ng the Genevac.
The resi dugisyé@sed hsadkYBPEAY44M HPZ AireX A6 alifdamd Neats@pped and st ood at

roomt errpefo‘?tl héuc OAn 3 it Hfaﬁiqucy&?‘l SRLYEMe l\‘]"%@etgr‘ilfrl%d(%' UE’QTO%I%BF eam of

nitrogen i e raku I edlssolved in
nmet hanol 0% %P%Q Zrﬁn% % | e ngéa?&ﬂ g%rﬁm w&s&?eﬁ;;% e ondltloned
M I ot haRsTng Wit Sties fos edltian 8 hixds. SPHEDU R X o). the
sol vent m&eﬁ@mwédiemeé agf perified by Mess Pirecdepduinrep Mehed A)- The solvent

was evaporated in vacuo using the Genevac. The residue was redissolved in a
solution of 4M HCl/dioxane (0.2 mi) and allowed to stand at room temperature for 4
hours. The solvent was dried under a stream of nitrogen in the Radleys blowdown
apparatus. The material was redissolved in methanol (0.5 ml) and applied to an
aminopropyl SPE (0.1 g, 3 ml, preconditioned in methanol (1.5 mi)). The product
was eluted with additonal methanol (1.5 mi). The solvent was removed to give the
title compound (6mg).

LCMS (System A): tger = 0.66min; MH* 377

Example 15: 6-Amino-2-(butyloxy)-9-[3-{1-propyl-2-piperidinyl)propyl]-7.9-dihydro-
8H-purin-8-one

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(2-
piperidinyl)propyl]-9H-purin-6-amine and 1-icdopropane.
LCMS (System A): trer = 0.77min; MH" 391

Example 16: 6-Amino-2-(butyloxy)-9-{3-[1-{1-methylethy]}-2-piperidinyllpropy!+7.9-
dihydro-8H-purin-8-one
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LCMS (System A): tRET = 0.63m n; IVH 363 Exanpl e 24:

6- Am no- 2- (but vl oxv) -94[ 1- (1- et hvl et hvl) - 3-0i Deri di nvl | net hY11-7, 9-

di hydr o- 8H puri n- 8- one NH2 N N 2-1 odopropane (0.1 mml) was wei ghed
into a vial and an aliquot (0.3nl, O.1nmol) of a solution of

2- (butyl oxy) - 8- (et hyl oxy) - 9- ( 3- pi peri di nyl net hyl ) - 9H puri n- 6- am ne (802
ng, 2.398 mmol) suspended in DMF (7.2 m) was added. DI PEA (40 pl, 0.229
mol ) was added and the tube was capp d and shaken to aid dispersion then
allowed to stand at room tenperature |(’1L8 hours). DVMSO (400 uL) was added
and the m xture purified by Mss Exwéb &y Aut oPrep (Method A). The sol vent

was evaporated in vacuo usi ng~the- ) IQQ resi due was redissolved in
4M HO / di oxane (0.5 m), capped and st ood-at \room tenperature for 18 hours.
The sol vent was dried under a stream of ni ‘f'en in the Radl eys bl owdown

apparatus. The material was redissolved in nol (0.5 m), and applied
to a 0.5 g am nopropyl SPE (preconditioned with nethanol, 2 CV). The

cartridge s e t he vent s renoved to give
the title \ég’a ?Hﬂ%mﬁaf ‘%Eﬁé} "E% Q‘t“é’ﬁi‘VA)a "P%E’? 38oni n; MEI+ 363
Exanpl e 25: plperldrnyl propyl]-9H-purin-6-amine an Z-iodopropane.

6- Am no- 2- (Uoms/(Syxten-A): 1id=badwmik BHpi3peri di nvl | net hvll- 7, 9- di hydr o- 8Hpuri n-
8-one NH2 Prepared simlarly to Exanple 24 from _ _

2- (but Yl 0ot BYAGXY -tk - Gih§sAN ne and

1-i odobut a ystem A) . ; :

ne . LT ; mp
6- Am no- éﬁ%%v#oxv) 9- {fl (2 nethvlproPYl) 3 Di perldlnvllnethvf|-7 9-
di hydr o- 8H—pur|n 8- one

Prepared similarly to Example 14 from 2-(butyloxy)-8-{methyloxy)-9-[3-(2-
piperidinyl)propyl]-9H-purin-6-aming and 1-iodobutane.
LCMS (System A): tger = 0.75min; MH" 405

Example 18: 6-Amino-2-(butvloxy}-9-{3-1-{2-methylpropy|)-2-piperidinyllpropyl}-7.,9-
dihydro-8 H-purin-8-one

NH,

NN
s
e
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(2-

piperidinyl)propyl]-9AH-purin-6-amine and 1-icdo-2-methylpropane.
LCMS (System A): tger = 0.74min; MH" 405

Example 19: 6-Amino-2-(butyloxy)-8-{3-[1-(3-methylbuty}2-piperidinvllpropyi-7.8-

dihydro-8H-purin-8-one
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Prepared simlarly to Exanple 24 from 2-(butyl oxy)-8-(net hyl oxy) - 9- ( 3-

pi peri di nyl met hyl y9H puri n-6-am ne and 1-i odo-2-net hyl propane. LCMS (System
A): tRET = 0.67m n; MN 377 Exanple 27:

6- Am no- 2- (butyl oxv) - 9-{11- ( 3- net hyl buty1) - 3- pi peri di nvl | nmet hy13-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 24 from

2- (but yl oxy) - 8- (net hyl oxy) - 9- ( 3- pig@;idinylnethyl)-9kkpurin-6-anine and

1- br ono- 3- et hyl but ane. LCVS (Syste t RET = 0.74m n; MK 391 Exanple 28:
6-Anino-2-(buty|oxy)-9-111-cyc|opg@;y r|d|nvl)nethy11 7, 9-

di hydr o- 8H puri n- 8-one hydr ochl-orptes 112=0 N To a sol ution of

2- (butyl oxy)-9-[(1-cycl opentyl- 3-pi peri yl ) met hyl ] - 8- (net hyl oxy) - 9Hpuri n-
6-am ne (37.2 ny, 0.092 mol) in nethanol at room tenperature was
added 4.0 MNCI in 1,4-dioxane (0.578nml). T eaction m xture was stirred
at anbient tenperature overnight The reaction solution was evaporat ed

under N2 i Rad| w d uni onpound as an

of f-white ESP?rﬁggggl to {%P‘A@fro{n ﬁn{bgﬁi&y 'ﬁmeq’%im@gé%& MV 389 Exanpl e
29: 6- am nBPTIAHURGP -Dlgml@za@ms.aa@ﬂ. G PEtPUaNg: o- di hydr o- 8H pur i n- 8-
one NH2 1 MeMS|Bystem A} frer = 0.78min; MH" 419

Example 20: 8-Amino-2-{butyloxy)-9-[3-(1-cyclopentyl-2-piperidinylpropyl]-7.9-
dihydro-8H-purin-8-one

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(2-
piperidinyl)propyl]-9H-purin-6-amine and iodocyclopentane.
LCMS (System B): trer = 1.54min; MH" 417

Example 21: 6-Amino-2-{butyioxy)}-9-{3-[1-(cvclopentyimethy)-2-piperidinylipropyl}-
7.9-dihydro-8H-purin-8-one

NH,
JIH
N7
| o]
/‘\/\O/I\N/ N>= p
e
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(2-

piperidinyDpropyl]-8H-purin-6-amine and iodomethylcyclopentane.
LCMS (System A): tger = 0.79min; MH" 431

Example 22: 6-Amino-2-{butvloxy)-8-{3-[1-(Z-cyclohexylethyl}-2-piperidinyllpropyl:
7,9-dihydro-8 H-purin-8-one
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Prepared simlarly to Exanple 7 from 2-(butyl oxy)-8-(nethyl oxy)-9-[2-(3-

pi peridi nyl)ethyl]-9H purin-6-amne. LCM5S (Method A): tRET = 0.75mn; M-1+
335 Exanpl e 30:

6- Am no- 2- (but yl oxy) -9-12- (1- et hyl - 3- pi peri di nvhet hvll-7, 9-di hydr o-81- 1-
purin-8-one Nc_H aN--\ Prepared simlarly to Exanple 14 from

2- (but yl oxy) - 8- (et hyl oxy) - 942- ( 3- pi peri di nyhet hyl FOH puri n-6-am ne and
1-i odoet hane. LCM5 (System A): t -REE H: 0. 65m n; M\+ 363 Exanpl e 31:

6- Ami no- 2- (but vl oxv) - 9-12- (1- propvl- ynet hyl | -7, 9-di hydr o- 81- 1-
purin-8-one NH2 AN Prepared simla Exaffpl e 14 from

2- (but yl oxy) - 8- (net hyl oxy) - 9/fﬁrfﬁfrﬂ' I di nypet hyl]-9H purin-6-am ne and
1-i odopropane. LCM5S (System A): tRET = 0! 9n1§; MFI + 377

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy}-9-[3-(2-
piperidinyhpropylj-9+-purin-6-amine and 2-iodosthylcyclohexane.
LCMS (System A): trer = 0.87min; MH™ 459

Example 23: &8-Amino-2-{butvloxy)}-8-f{1-propvi-3-piperidinyldmethyl]-7,9-dihydro-8 H-

urin-8-one
NH,
N
N R
| ] >=o
/\/\O N N

=)

N

(

1-lodopropane (0.1 mmol) was weighed into a vial and an aliquot (0.3ml, 0.1mmol) of
a solution of 2-(butyloxy)-8-(methyloxy}-9-(3-piperidinylmeathyl)-9H-purin-6-amine
(802 mg, 2.398 mmol) suspended in DMF (7.2 ml) was added. DIPEA (40 pl, 0.229
mmol) was added and the tube was capped and shaken to aid dispersion then
allowed to stand at room temperature (18 hours). An additional portion of 1-
iodopropane (0.05 mmol) was added and the reaction aliowed to stand for 18 hours.
DMSO (400 uL) was added and the mixture purified by Mass Directed AutoPrep
(Method A). The solvent was evaporated in vacuo using the Genevac. The residue
was redissolved in 4M HCl/dioxane (0.5 ml), capped and stood at room temperature
for 18 hours. The solvent was dried under a stream of nitrogen in the Radleys
blowdown apparatus. The material was redissolved in methanol (0.5 ml), and
applied to a 0.5 g aminopropyt SPE (preconditioned with methanol, 2 CV). The
cartridge was eluted with methanol {2 ml), the solvent was removed to give the title
compound (7.5mg).

LCMS (System A): trer = 0.63min; MH" 363

Example 24: 6-Amino-2-(butyloxy)-9-{[1-{ 1-methylethyh)-3-piperidinyllmethyl}-7.9-
dihydro-8H-purin-8-one
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Exanpl e 32:

6- Am no- 2- (but vl oxv)-9-(2-11-(1-net hvl ethvl)-3-piperidinyllethyll-7,9-

di hydr o- 8H puri n- 8- one NH, 0111 Tr Ito Prepared simlarly to Exanple 14
from 2- (butyl oxy) - 8- (et hyl oxy) - 942- (3- pi peri di nypet hyl] - 9H puri n- 6- am ne
and 2-iodopropane. LCMS (System A): tRET = 0.68mn; M-1+ 363 Exanple 33:
6- Am no- 2- (but vl oxy)-9-12- (1- but v1- 3- NQI peri di nyhet hyI | -7, 9-di hydro-8HPuri n-

8-one NH, Il Prepared simlarly to Ie 14 from
2- (but yl oxy) - 8- (net hyl oxy) - 942- (3 b r bnypet hy11- 9H puri n- 6- am ne and
1-i odobut ane. LCM5 (System Ay~tRE 4m n; M -1+ 391 Exanple 34:

6- Am no- 2- (but yl oxy) - 9-{2- 11--(2- met hyI pr}‘}p@-3 pi peridinvllethvl}-7,9-
di hydr o- 8H puri n- 8- one N

j

2-lodapropane (0.1 mmol) was weighed into a vial and an aliquot (0.3ml, 0.1mmol) of
a solution of 2-{butyloxy)-8-(methyloxy)-9-(3-piperidinylmethyl}-8H-purin-6-amine
(802 mg, 2.398 mmol) suspended in DMF (7.2 ml) was added. DIPEA (40 pl, 0.229
mmaol) was added and the tube was capped and shaken to aid dispersion then
allowed to stand at room temperature (18 hours). DMSO (400 uL) was added and
the mixiure purified by Mass Directed AutoPrep (Method A). The solvent was
evaporated in vacuo using the Genevac. The residue was redissolved in 4M
HCl/dioxane (0.5 ml), capped and stood at room temperature for 18 hours. The
solvent was dried under a stream of nitrogen in the Radleys blowdown apparatfus.
The material was redissolved in methanol (0.5 ml), and appliedtca 0.5¢g
aminopropyl SPE (preconditioned with methanol, 2 CV). The cartridge was eluted
with methanol (2 ml), the solvent was removed to give the title compound (11.1mg).
LCMS (System AY. trer = 0.62min; MH™ 363

Example 25: 6-Amino-2-{butyloxy)-9-[(1-butyl-3-piperidinylmethvi]-7.9-dihydro-8§ H-

purin-8-one
NH,
NN
%Ji 0
A A

=)
pe

Prepared similarly to Example 24 from 2-(butyloxy}-8-(methyloxy)-9-(3-
piperidinylmethyl}-9H-purin-6-amine and 1-iodobutane.
LCMS (System A): trer = 0.69min; MH™ 377

Example 26: 6-Amino-2-(butyloxy)-8-{[ 1-(2-methylpropyl)-3-piperidinylimethy}-7,9-
dihydro-8H-purin-8-one
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Prepared simlarly to Exanple 14 from 2-(butyl oxy) - 8- (et hyl oxy) - 942- ( 3-

pi peri di nypet hyll- 9H puri n-6-am ne and 1-i odo-2-net hyl propane. LCMS (System
A: tRET = 0.72m n; M-Il 391 Exanple 35:

6- Am no- 2- (butyl oxv)-9-{2-11-(1-et hyl propvl)-3-piperidinvilethyll-7,9-

di hydro-8H-purin-8-one NH2 NN 11 N A solution of 3-bronopentane was
prepared by dissolving 1 nmole in acetonitrile (1 m). A portion of this
solution (0.12nl, equivalent to O.12npol) was added to a test tube.

2- (But yl oxy) - 8- (et hyl oxy) - 9- [ 2- ( 3- pipers di nypet hyl ] - 9H puri n- 6- am ne
(435ng, 1.2mmol) was dissolved in Eﬁﬁﬁggég0n1) and an aliquot (0.5 m, 0.1

nmol ) di spensed to the tube. 0.23 mmol ) and pot assi um

carbonate (46ng, 0.3mvl) added, and hea : o 50C for 18 hr. An additional
al i quot of 3-bronopentane in acetonitrile uL, 0.08 nmol) (total added
0.2 mmol) and DI PEA (40 uL, 0.23 mol) was a and continued stirring

with heat at 50C for a further 18 hours. DVSO MeOH (200 uL) was added, the
m xture filtered and purified by Mass Directed AutoPrep (Method A). The

sol vent wa eva ra t he nevac e residue was

redi ssol ve r?‘?? H gt%ﬁx%?pi?ﬁﬁﬁ';}g(%t%‘ﬁwg% g’quf) W all owed to stand
at room terPﬁ@F'%ﬂf‘ﬂF‘éthW%‘rgHZP“HBﬁraé"‘”eﬁf@ © Qré*rﬁe ‘M{%’OWPed under a stream of

ni trogen i HGMiE(SRaldMeA)s tHot © RSN Mbbé?ét us. The material was redissolved in
met hanol (0.5 m) and applied to an am nopropyl SPE (0.1 g, 3 m,

precondi t i @RaRpleP7NBLARSD-(biyiSxHoX)-(3Hhdh d@u@ﬂb@bmmv%%ﬂﬂm th additonal
met hanol ( Bl dhes-s@l vent was renoved to give the title conpound
(6ng). LCIVB%?%\‘/@)‘—FRET 0.66mn; M 377 Exanple 36:

6- Ami no- 2- (but yl oxy) - 9- 12- (1- cycl opegt, yI 3-pi peridinyl)ethyll-7,9-

di hydr o- 8H purin-8-one VL' 1N §
p
N

/\/\O/]\N/

N

e

Prepared similarly to Example 24 from 2-(butyloxy)-8-(methyloxy)-9-{3-
piperidinylmethyl)-9H-purin-6-amine and 1-bromo-3-methylbutane.
LCMS (System A). trer = 0.74min; MH" 391

Example 28: 6-Amino-2-(butyloxy)-8-[{1-cyclopentyi-3-piperidinylYmethyl]-7,9-
dihvdro-8H-purin-8-one hydrochloride

NH,

H
N

pae

/\/\oJl\N/ N

\\qgc
To a solution of 2-(butyloxy)-9-[(1-cyciopentyl-3-piperidinyl)methyl]-8-(methyloxy)-9H-
purin-6-amine (37.2 mg, 0.092 mmol) in methanol {(3ml) at room temperature was
added 4.0 M HCl in 1,4-dioxane {0.578ml). The reaction mixture was stirred at
ambient temperature overnight. The reaction solution was evaporated under N, in a

Radleys blow down unit {o give the tifle compound as an off-white solid {3%mg).
LCMS (System B): trer = 1.39min; MH™ 389

N7 =
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11 N CoN-O Prepared simlarly to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) -9-[2-(3- piperidinypethyl]-9H purin-6-am ne and
i odocycl opentane. LCMS (System A): tNET = 0.72nmin; M 403 Exanple 37:

6- Ami no- 2- (but vl oxv) -942-1. 1- (cvcl opentyl net hvl) - 3- pi peri dinvl |l ethvll7,9-di
hydro-8H purin-8-one NH, Il N Prepared simlarly to Exanple 14 from

2- (but yl oxy) - 8- (nethyloxy t)942 (3 plperldlq I)ethyl]dQFLpurln 6- am ne and

(1-i odonet B RYARUNNEN 417 Exanpl e

38: one
6- Am no- 2- (but vl oxv) - 942- (1- cycl ohexv1l- 3-pi peridi nvfl ethylt-7,9-di hydro8H p
urin-8-one :#E:H
N7 SN
(0]
/\/\o)i\N/ NF

NH

Prepared similarly to Example 7 from 2-(butyloxy)-8-(methyloxy)-9-[2-(3-
piperidinyl}ethyl]-9H-purin-6-amins.
LCMS (Method A): trer = 0.75min; MH" 335

Example 30: 68-Aming-2-(butyloxy)-9-[2-(1-ethvl-3-piperidinyl)ethyl]-7 8-dihydro-8H-

purin-8-one
NH,
8
N~ ™=
| =0
N\O*N/ N

i
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[2-(3-
piperidinyl)ethyl]-9H-purin-6-amine and 1-iodosthane.

LCMS (System A): trer = 0.65min; MH* 363

Example 31: 6-Amino-2-{butyloxy)}-9-[2-(1-propyl-3-piperidinyl)ethvi]-7.8-dihydro-8 H-

purin-8-one
NH,
N
N7
| =0
/\/\O/I\N/ N

o

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[2-(3-
piperidinyl)ethyl]-9H-purin-6-amine and t-icdopropane.
LCMS (System A): trer = 0.69min; MH" 377

113



Prepared simlarly to Exanple 14 from 2-(butyl oxy)-8-(nethyl oxy)-9-[2-(3-
pi peri di nypet hyl ] -9H puri n-6-am ne and i odocycl ohexane. LCVM5S (System A):
iRET = 0.77mn; M-1+ 417 Exanple 39:

6- Ami no- 2- (but vl oxv)-942- 1. 1- (2-cycl ohexyl et hyl ) - 3- pi peri di nvl | et hyl | 7, 9-di
hydro-8H purin-8-one NH2 | Prepared simlarly to Exanple 35 from

2- (but yl oxy) - 8- (net hyl oxy) - 942- (3- pi peri di nypet hyll- 9H purin-6-am ne and
(1-i odoet hyl)cycl ohexane LCVS (S stem A) tRET = 0.77m n; MN 444 Exanple
40: 6- Am nd2ampless) 6iAREeH r{1gmgtbviethyiis-pioed 1-7, 9-

di hydr o- 8H-dhydicaBBpgineS-Gite a solutlon of

2-{R1S) - 1- net hyl but yl ] oxy}- 8- (et hyl oxy)-9-[ 2-(3-pi peridinyl)ethyl]-

9H- purin-6-am ne (35 ngy, 0.097 mmol) N!I*zn rret hanol (4 m) was added 4M HCl in

di oxane (1.5ml, 6.00 mmol) and t he was allowed to stir at room
tenperature for 1.5 hours. r ac % then dried under a stream of
nitrogen in the Radl eys bl owdovm é’ppa"r atus to give the crude product. This
was redi ssolved in nmethanol (-5nl) and passed dovvn a 2g am nopropyl (-NH2)
SPE cartridge. The filtrate was dried undet ream of nitrogen in Radl eys
bl owdown appar atus. The sanpl e was di ssol 1 1 MeOH:DMSO (1 m) and
purified by Mass Directed AutoPrep (Method A) The sol vent was dried under
a streamof nitrogen in the Radl eys bl ondown apparatus to give the title
conpound asPrepered simidriytte Exahplel 14 fam2-(hefyloxy) GNP SipsY)eé2e$- t RET = 2. 25mi n;
M- 1+ 349 ByamBing)ediyi]-9H-purin-6-amine and 2-iodopropane.

6- Am no- 9- [L%—,\ﬁé_(@gllg)ﬁl f*“g Qgrsgg,gnnmm*@g{gwl] 24((1S)-1- et hyl butyl | oxv) -
7, 9-di hydr o- 8H puri n- 8- one

Example 33: 6-Amino-2-(butyloxy)-8-2-(1-butyl-3-piperidinyl)ethyl]-7 9-dihydro-8H-
purin-8-one

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[2-(3-
piperidinyl)ethyl]-9H-purin-6-amine and 1-iodobutane.
LCMS (System A): trer = 0.74min; MH" 331

Example 34: 6-Aming-2-(butvioxy)-9-{2-[1-(2-methvlpropyl}-3-piperidinyllethyl}-7.9-

dihydro-8H-purin-8-one
NH,
R
N7 ™=
IJ:[ =0
/\\/\O N N

N)\
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[2-(3-

piperidinyhethyi}-9H-purin-6-amine and 1-iodo-2-methylpropane.
LCMS (System A): trer = 0.72min; MH™ 391
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Prepared simlarly to Exanple 7 from

942- (1-ethyl- 3-pi peridi nypethyl]-2-{[(1S)-1-

met hyl but yl ] oxy} - 8- (net hyl oxy) - 9H puri n-6-am ne. LCMS (System D): tRET =

2.65m n; M+ 377 Exanple 42:

6- Am no- 2-{111S) - 1- met hvl but vl | oxyl - 9-{2-11- ( 1- net hyl et hyl ) - 3-

pi peridi nvfiethyl}-7,9-di hvdro- 8H puri n- 8-one NH2 O1N: N Prepared

simlarly to Exanple 40 from2 {[(18) 1 rrethyl butylloxy) 9- {241 (1-
8 -1 wi-Aiplio S it . LCMS

(System D)dnhv‘zdﬁE?H%uBnB@ﬂibn NFI 377 Exarrpl e 43
6- Am no- 2- (but vl oxv) - 9- 1- 3- ( 3- pi peri di nvl) propyll-7, 9-di hydro- 8H puri n- 8-
one NH2 Prepared simlarly to Exa Hze 7 from

2- (but yl oxy) - 8- (net hyl oxy) 9-[ 3- (3- erldl nyl ) propyl]-9H purin-6-ani ne.
LCVMS (System D): tRET = 17m n; I-I 349 Exanpl e 44:

6- Am no- 2- ( but yl oxv) - 943- (1/eTf'|/\‘/\lO 3Np| ridinvfl propvll 7, 9-di hydro-8Hpurin
- 8-one

A solution of 3-bromopentane was prepared by dissolving 1 mmole in acetonitrile (1
ml). A portion of this solution (0.12ml, equivalent to 0.12mmol) was added to a test
tube. 2-(Butyloxy)-8-(methyloxy)-9-[2-(3-piperidiny!)ethyl]-9H-purin-6-amine (435mgq,
1.2mmol) was dissolved in DMF (6.0 ml) and an aliquot (0.5 ml, 0.1 mmol} dispensed
to the tube. DIPEA (40 k., 0.23 mmol) and potassium carbonate (46mg, 0.3mmofl)
added, and heated to 50°C for 18 hr. An additional aliquot of 3-bromaopentane in
acetonitrile (80 ulL, 0.08 mmol) {total added 0.2 mmot) and DIPEA (49 uL, 0.23 mmol)
was added and continued stirring with heat at 50°C for a further 18 hours.
DMSO:MeQH (200 uL) was added, the mixture filtered and purified by Mass Directed
AutoPrep (Method A). The solvent was evaporated in vacuo using the Genevac.
The residue was redissolved in a solution of 4M HCl/dioxane (0.2 ml) and allowed to
stand at room temperature for 4 hours. The solvent was dried under a stream of
nitrogen in the Radleys blowdown apparatus. The material was redissolved in
methanol (0.5 ml) and applied to an aminopropyl SPE (0.1 g, 3 ml, preconditioned in
methano! (1.5 ml)). The product was eluted with additonal methanol (1.5 mi). The
solvent was removed 1o give the title compound (Bmg).

LCMS (System A): trer = 0.66min; MH" 377

Example 36: 6-Amino-2-{butvioxy)-9-[2-(1-cyclopentvi-3-piperidinyDethyl}-7 ,9-
dihydro-8H-purin-8-one

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy}-9-[2-(3-
piperidinyl)ethyl]-9H-purin-6-amine and iodocyclopentane.
LCMS (System A): tger = 0.72min; MH™ 403
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Prepared simlarly simlarly to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) -9-[3-(3- piperidinyl)propyl]-9H purin-6-am ne
and i odoet hane. LCMS (System A): tRET = 0.64nmin; M-1+ 377 Exanple 45:

6- Am no- 2- (but yl oxv) - 943- ( 1- ProPVI - 3- Pi peri di nvl ) propv11-7, 9-di hydr o8H- pur
n- 8- one NH2 N Prepared simlarly to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) - 943- (3- pi peri di nyl) propyl]-9H- puri n-6-am ne and
1- |odopropane LCVS (SystenlA) tRET = 0. 68m n; NA1 1+ 391 Exanple 46:

6- Ami no- ‘ ] g et 3-pipe ¢

di hydr o- 8H4uumhm#686nﬁnnSEmepared S|n1IarIy to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) - 943- (3- pi peri di nyl) propyl]-9H- puri n-6-am ne and
2-iodopropane. LCM5 (System A): tRETWE 0.67m n; MV 391 Exanple a47:

6- Am no- 2- (butyl oxy) - 9- 13- (1-buty1-, %ﬁ:ldlnyl)propyll- , 9- di hydr o- 8Hpur

n- 8-one NH2
O)\N
Bs

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[2-(3-
piperidinyl)ethyl]-9H-purin-6-amine and (1-iodomethyi)cyclopentane.
LCMS (System A): trer = 0.78min; MH* 417

Example 38: 8-Amino-2-(butyloxy)-9-[2-(1-cyclohexyl-3-piperidiny)ethyll-7 .9-dihydro-

8H-purin-8-one
J\JI o

o

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)}-9-[2-(3-
piperidinytjethyl]-9H-purin-6-amine and iodocyclohexane.
LCMS (System A): tger = 0.77min; MH" 417

Example 39: 6-Amino-2-{butvloxy)-9-{2-[1-(2-cyclohexylethyl)-3-piperidinyl]ethyl}-

7.9-dihydro-8H-purin-8-one
ﬁ o

Prepared similarly to Example 35 from 2-(butyioxy)-8-(methyloxy)-8-[2-(3-
piperidinyl)ethyl-2H-purin-6-amine and (1-icdoethyl)cyclohexane.
LCMS (System A): tger = 0.77min; MH" 444
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N'" NCN Prepared simlarly to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) - 943- (3- pi peri di nyl) propyl]-9H puri n-6-am ne and
1-i odobutane. LCVM5 (System A): tRET = 0.72min; M-1+ 405 Exanpl e 48:

6- Am no- 2- (but yl oxy) - 943-0- ( 2- et hyl or om ) - 3- pi peri di nyl | proovl}-7, 9-

di hydr o- 8H puri n- 8- one hydrochl ori de Prepared simlarly to Exanple 14
from2- (butyloxy) 8- neth on ) 913 (3- L
pi peri di ny EX§EpRI8HY1 0-@aInone{ 0 S Eriisniperish rig¥rane. 1H NMR
(dr: DNBC»_ﬁmLﬂéﬂbELﬂﬁﬂxﬁated that the naterial obtalned was the

hydrochl oride salt, piperidine NH + at S 9.42ppm LCMS (System A): tRET =

0.70m n; W* 405 Exanple 49:
6- Am no- 2- (but yl oxy)-9-{3-1"1- (3.neuh%hg y1) - 3-pi peridinyllpronll-7,9-
di hydr o- 8H puri n- 8- one Prep to Exanple 14 from

2- (butyl oxy) - 8- (et hyl oxy) - 943- (' 3- plﬁerldlnyl)propyl] 9H puri n-6-am ne and
1- br ono- 3- net hyl but ane. LCMS (System A): t = 0.75m n; MEl+ 419 Exanpl e
50: 6- Am no-2- (butyl oxy)-9-[3-(1-cycl opent¥1l- 3 plperldlnyl)propyll 7,9-

di hydr o- 8H puri n- 8- one

To a solution of 2-{[(1S}-1-methylbutyl]oxy}-8-(methyloxy)-9-[2-(3-piperidinyl)ethyl]-
9H-purin-6-amine (35 mg, 0.097 mmol) in methanol (4 ml) was added 4M HCl in
dioxane (1.5ml, 6.00 mmol) and the mixture was allowed to stir at rcom temperature
for 1.5 hours. The reaction was then dried under a stream of nitrogen in the Radleys
blowdown apparatus to give the crude product. This was redissolved in methanol
(~bmL) and passed down a 2g aminopropyl (-NH,) SPE cartridge. The filtrate was
dried under a stream of nitrogen in Radleys blowdown apparatus. The sample was
dissolved in 1:1 MeOH:DMSO {1 mi) and purified by Mass Directed AutoPrep
(Method A). The solvent was dried under a stream of nitrogen in the Radleys
blowdown apparatius to give the title compound as an off-white solid (21.5 mg).
LCMS (System D): tger = 2.25min; MH™ 349

Example 41: 8-Amino-9-[2-{1-ethyi-3-piperidinyDethyl]-2-{{{1 S)-1-methylbutviloxv}
7.9-dihydro-8 H-purin-8-one

NH,,

J\)I =0

M\

Prepared similarly to Example 7 from 9-[2-(1-ethyl-3-piperidinyl)ethyl]-2-{[{1 $)-1-
methylbutyl]oxy}-8-(methyloxy)-9H-purin-6-amine.
LCMS (System D): trer = 2.65min; MH* 377

Example 42: 8-Amino-2-{[{18)-1-methylbuivl]oxy}-8-{2-[1-(1-methyleihyl}-3-
piperidinyllethy|}-7.9-dihydro-8 H-purin-8-one
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Prepared simlarly to Exanple 14 from 2-(butyl oxy)- 8- (net hyl oxy)-943-(3-

pi peridi nyl) propyl]-9H purin-6-am ne and i odocycl opentane. LCVM5S (System A):
tRET = 0.71 mm M+ 417 Exanple 51:

6- Am no- 2- (but yl oxy)-9-{3[ 1- (cycl opent yl net hyl ) - 3- pi peri di nyl | proovO0-

7, 9-di hydr o- 8H ouri n-8-one hydrochl ori de Prepared simlarly to Exanple 14
from 2- (butyl oxy) - 8- (net hyl oxy) - 943- ( 3-

pi peridinyl)propyll-9H purin-6-ami ne gnd i odomet hyl cycl opent ane. 1FI NMR
(d6- DMS0O) evidence indicated that t rmat erial obtained was the

hydrochl oride salt, piperidine NWéd >§§ppm LCMS (System A): tRET =
0.77m n; MN 431 Exarrpl e 52: .~ N ‘

6- Am no- 2- (but yl oxy) - 943f | - (2-cycl ohexyl hyl ) - 3- pi peri di nvl | propyO-

7,9-di hydro-8Hpurin-8-one Prepared simlarl]y to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) - 943- (3- pi peri di pgr opyl ]-9H puri n-6-am ne and
(1-i odoet hyl)cycl ohexane. LCVMS (System A): "t RET = 0.87m n; MH 459 Exanpl e
53: 6-Am no-2-ff(1S)-1-nethvl butyl | oxvl-91343-pi peridinvl) Pr oovl 1-7, 9-

0L L0 0 PSR L b oS o

[ 3- (3- pi peMAMRIMY -8l %’ ety 'ﬁrﬂet "PUIERBM(Sy st em D) : t RET =

2.29mi n; VHEMSBESYEieait d&reb3 2. 65m'n MH" 377

6- Am no- 9- 1. 3- (1-et hvl - 3- pi peri di nvOpropyl | -2-{1(1S)- 1- et hvi but yl | oxv} -
7, 9-di hydr gx@ipUBl B-AniAGe-(butyloxy)-9-[3-(3-piperidinyhpropyil-7.9-dihydro-8H-purin-8-

one
NH,
)TH
N
o
/\/\O/”\N” N>=

3

Prepared similarly to Example 7 from 2-(butyloxy)-8-(methyloxy}-9-[3-(3-
piperidiny!)propyl]-9H-purin-6-amine.
LCMS (System D): trer = 2.17min; MH" 349

Example 44: 6-Amino-2-{butyloxy)-8-[3-(1-ethyi-3-piperidinyDpropyi]-7,9-dihydro-8 H-

purin-8-one
NH,,
H
“i’J\T“Fo
NS 2

\O/\

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(3-
piperidinyl)propyl]-9H-purin-6-amine and iodoethane.
LCMS (System A): tger = 0.64min; MH* 377

Example 45: 8-Amino-2-(butyloxy)-9-[3-{1-propyl-3-piperidinyhpropyl]-7,9-dihydro-
8H-purin-8-one
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NH, NN Art Prepared sinmlarly to Exanple 7 from
9-[3-(1-ethyl-3-piperidinyl)propyl]-2-{[(1S)-1-

met hyl but yl ] oxy) - 8- (net hyl oxy) - 9H puri n-6-am ne. LCM5 (System B): tRET =
1.45m n; M+ 391 Exanple 55:

6- am no- 2- (but vl oxv) - 9- 14- ( 3- pi peri di nvhbuty11-7, 9-di hydr o- 8H purin-8- one
Prepared simlarly to Exarrple 7 frgﬁnz (butyl oxy) 8- (et hyl oxy) - 9-[ 4- ( 3-
pi peri di nyl)butyl]-9H puri n-6- amn . _HCM5 (System B): tRET = 1.44mn; M
363 Exanpl e 56: =

6- Am no- 2- (but vl oxv) - 9- 14-»(_[\«6'?{@{‘\\1
-8-one NH, I HWKI'r t

i>=peri di nvl ) butv11l-7, 9-di hydro- 8Hpurin
o

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)}-9-[3-(3-
piperidinyt)propyl}-9H-purin-6-amine and 1-icdopropane.
LCMS (System A): tper = 0.68min; MH' 391

Example 46: 8-Amino-2-

dihydro-8H-purin-8-one

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(3-
piperidinylpropyl]-2H-purin-G-amine and 2-icdopropane.
LCMS (System A): trer = 0.67min; MH™ 391

Example 47: 6-Amino-2-(butyloxy)-9-[3-{1-butyl-3-piperidinyhpropyll-7.9-dihvdro-8H-

purin-8-cne
NH,
o
=2
(L
N\O N N
\\O/\/\

Prepared similarly to Example 14 from 2-(butyloxy}-8-(methyloxy)-9-[3-(3-
piperidinyl)propyl}-9H-purin-6-amine and 1-iodobutane.
LCMS (System A): trer = 0.72min; MH" 405

Example 48: 6-Amino-2-{butyloxy}-9-{3-{1-{2-methvipropyl}-3-piperidinvllpropyl}-7.9-
dihydro-8H-purin-8-one hydrochloride
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Prepared simlarly to Exanple 14 from 2-(butyl oxy)-8-(net hyl oxy)-9-[4-(3-
pi peridi nyl)butyll-9H purin-6-am ne and i odoet hane. LCM5S (System A): tRET =
0.68m n; MEl+ 391 Exanpl e 57:
6- Am no- 2- (but vl oxv) - 9- 14- (1- propyl - 3- pi peri di nvhbutv11-7, 9-di hydr o- 8Hpurin
- 8-one NN O)crN Prepared simlarly to Exanple 14 from
2- (butyl oxy) - 8- (net hyl oxy) - 944- (3- pi peri di nyl)butyl]-9H puri n-6-am ne and
1-i odopropane. LCM5 (System A): tRE[ = 0.72m n; M+ 405 Exanple 58:
6- Ami no- 2- (but yl oxv) - 9-{4-11- (1- net §/I+ethvl) 3-pi peridinylibutyll-7,9-
di hydro-8H purin-8-one NH2 | N OANN™ >=O

N

"0 Hel
\Of\(
Prepared similarly to Example 14 from 2-(butyloxy}-8-(methyloxy)-9-{3-(3-
piperidinylpropyl]-9H-purin-6-amine and 1-iodo-2-methyipropane. 'H NMR (ds-
DMSO) evidence indicated that the material obtained was the hydrochloride salt,

piperidine NH* at § 9.42ppm.
LCMS (System A): trer = 0.70min; MH" 405

Example 49: 6-Amino-2-(butyloxy)-9-{3-I1-(3-methylbutyl)-3-piperidinyllpropyl}-7,9-
dihydro-8H-purin-8-one

NH,
)jﬂ
N
[ 0
e
Prepared similarly to Exampie 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(3-
piperidinyl)propyli-9H4-purin-6-amine and 1-bromo-3-methylbutane.

LCMS (System A): tger = 0.75min; MH" 419

Example 50: 6-Aming-2-(butvloxy)-9-[3-(1-cyclopentyl-3-piperidinyDpropyl}-7.9-

dihydro-8H-purin-8-one
NH,
-
NT
| o)
/\/\OJ\N/ N

O

N

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(3-
piperidinyl)propyl}-8H-purin-6-amine and iodocyclopentane.
LCMS (System A): trer = 0.71min; MH" 417

Exampile 51: 6-Amino-2-(butyloxy)-9-{3-[1-(cyclopentyimethyl)-3-piperidinyllpropyi}-
7,9-dihydro-8 H-purin-8-one hydrochloride
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Prepared simlarly to Exanple 14 from 2-(butyl oxy)- 8- (net hyl oxy) -944-( 3-

pi peridi nyl)butyll-9H purin-6-am ne and 2-i odopropane. LCMS (System A):
tRET = 0.71 mm MH + 405 Exanpl e 59:

6- Ar ni no- 2- (but yl oxy) - 9-14- ( 1- butyl - 3- pi peri di nvd outv11-7, 9-di hydr o- 81- 1-
purin-8-one NH 2 Il NN Prepared simlarly to Exanple 14 from

2- (but yl oxy) - 8- (net hyl oxy) - 944- (3 TPI peridi nyl)butyl]-9H purin-6-am ne and
1-i odobutane. LCVM5 (System A): #H# 0.76mn; M-1. 419 Exanple 60:

6- Ami no- 2- (but yl oxy) - 9- { 441- ( 2- /E;[p&apyo 3- pi peri di nyl i but y0o- 7, 9-

di hydr o- 8H puri n- 8- one hydroeeht o
N Q

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(3-
piperidinyl)propyll-9H-purin-6-amine and iodomethylcyclopentane. 'H NMR (ds-
DMSQO) evidence indicated that the material obtained was the hydrochloride salt,
piperidine NH* at § 9.58ppm.

LCMS (System A). frer = 0.77min; MH™ 431

Example 52: 6-Amino-2-{butvioxy)}-9-{3-[1-(2-cvclchexvlethy-3-piperidinyllpropylt
7,9-dihydro-8 H-purin-8-one

NH2
tn
N7
o]
PO Py
\Q“
Prepared similarly to Example 14 from 2-(butyloxy}-8-(methyloxy)-9-[3-(3-

piperidinyl)propyl]-9H-purin-6-amine and (1-iodoethyl)cyclohexane.
LCMS (System A): trer = 0.87min; MH' 459

Example 53: 6-Amino-2-{[(1S)-1-methvlbutyiloxy}-9-[3-(3-piperidinyl )propyll-7,9-

dihydro-8H-purin-8-one
NH,
H
- N~ ™=
i
/\\/\o N N

ZT

Prepared similarly to Example 13 from 2-{[(18)-1-methyibutyljoxy}-8-(methyloxy)-9-
{3-(3-piperidinyl)propyl}-9H-purin-6-amine.
LCMS (System D): trer = 2.29min; MH" 363

Example 54: 6-Amino-9-[3-{1-ethyl-3-piperidinylpropyli-2-{[{1 S}1-methylbutyloxy}-
7 9-dihydro-8 H-purin-8-one
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Prepared simlarly to Exanple 14 from 2-(butyl oxy)- 8- (net hyl oxy) -944-( 3-

pi peridi nyl)butyl]-9H purin-6-am ne and 1-i odo-2-net hyl propane. 1H NVR (d6-
DVBS0) evidence indicated that the material obtained was the hydrochl oride
salt, piperidine NWat 6 9.35ppm LCVMS (System A): tRET = 0.74m n; MH 419
Exanpl e 61: 6- Am no-2- (butyl oxy)-9-{4-0

-(3-net hyl butyl)-3-piperidinyllbutvl)-7,9- di hydro-8H purin-8-one NH, NA
N Prepared simlarly to Exanple 14 from 2-(butyl oxy) - 8- (net hyl oxy) - 944- ( 3-
pi peri di nyl)butyl]-9H purin-6-am ne éng 1- br ono- 3- net hyl but ane. LCMVS

(System A): tRET = 0.80mn; Ml 4 l e 62:
6- Am no- 2- (but yl oxy) - 9- 14- (A=eyth 1- 3- pi peridinyl)butyll-7, 9-
di hydr o- 8H ouri n- 8- one —

N

Prepared similarly to Example 7 from 9-[3-(1-ethyl-3-piperidinyl)propyl]}-2-{[(15)-1-
methylbutylloxy}-8-(methyloxy)-9H-purin-6-amine.
LCMS (System B): trer = 1.48min; MH* 391

Example 55: 6-amino-2-(butvioxy)-9-[4-(3-piperidiny)butvl]-7.,9-dihydro-8 H-purin-8-

one
NH,
N
N™ ™
| ] =0
/‘\/\O N N

MH

Prepared similarly to Example 7 from 2-(butyloxy)-8-(methyloxy}-9-[4-(3-
piperidiny!)butyl]-8H-purin-6-amine.
LCMS (System B): trer = 1.44min; MH" 363

Exampie 56: 6-Amino-2-(butyloxy)-9-[4-(1-ethyl-3-piperidinyl)butyl]-7,.9-dihydro-8 H5-

purin-8-one
NH,
N
N7
| >=o0
/\\/\OJ\N/ N

i

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[4-(3-
piperidinyh)butyl]-9H-purin-6-amine and iodoethane.
LCMS (System A): trer = 0.68min; MH" 391

Example 57 8-Amino-2-(butyloxy)-9-{4-(1-propyl-3-piperidinyhbutyll-7.9-dihydro-8H-
purin-8-ong
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NH2 N Prepared simlarly to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy)-9-[4-(3- piperidinyl)butyl]-9H purin-6-am ne and
i odocycl opentane. LCMS (System A): REL = 0.75m n; M\#+ 431 Exanple 63:

6- Ami no- 2- (but vl oxy) - 9- {4- 11- (cycl opent vl net hyl ) - 3- pi peri di nvl | butvl 17, 9-di
hydr o- 8H ouri n- 8-one hydrochloride NH2 N Prepared simlarly to Exanple
14 from 2- (butyl oxy) - 8- (et hyl oxy) \944- ( 3-

pi peridinyl)butyl]-9H purin-6-anm ng amd (iodonmethyl)cyclopentane. 1H NWR

(d6- DMS0) evidence indicated thaF, T e}afat erial obtained was the
hydrochl ori de salt, piperi S 9.45ppm LCMS (System A): t

o

Prepared similarly to Example 14 from 2-(butyloxy)}-8-(methyloxy)-9-[4-(3-
piperidinyl)butyl]-9H-purin-6-amine and 1-iodopropane.
LCMS (System A). trer = 0.72min; MH" 405

Example 58: 8-Amino-2-{butyloxy)-9-{4-[1-{1-methyiethy)-3-piperidinyllbutyi}-7.9-

dihydro-8H-purin-8-one
NH,
Cr'
=
| o
/\/\O/j\N/ N>:

N\(
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[4-(3-
piperidinylibutyl}-9H-purin-6-amine and 2-iodopropane.

LCMS (System A). trer = 0.71min; MH™ 405

Example 59: 6-Amino-2-(butvloxy)}-9-[4-{1-butyl-3-piperidiny}butyil-7.9-dihydro-8 H-

purin-8-one
NH,
3
N7
| =0
/\\/\O)\N/ N

Nl\
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[4-(3-

piperidinyl)butyl]-8H-purin-6-amine and 1-iodobutane.
LCMS (System A). trer = 0.768min; MH" 419
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= 0.80m n; M\ 445 Exanpl e 64:
6- Am no- 2- (butvl oXV) - 944-f 1- (2- cycl ohexvl et hv0- 3- pi oeri di nvl | butvl1ll- 7
9-di hvdro-8Hpurin-8-one N 12 Il -"".1 0O N Prepared simlarly to Exanple
14 from 2- (butyl oxy) - 8- ( net hyl oxy) - 944-(3-
pi peridinyl)butyl]-9H purin-6-am ne and (2-iodoet hyl)cycl ohexane.  LCVS
(System A): tRET = 0.90mn; M-1* 473 Exanpl e 65:
6- Am no- 2- thyI butyI I oxv1l-9- 14 (3 pi per| di nvI ) buty11 7,9-
di hydr o- 8HE3ampIE ?'? : i dexyorOdd-hh Oy lpraD Y di i -
2-{[(1S)- lwﬁﬂ&@&@ﬁwﬁyl oxy) 9-
[4-(3-piperidinyl)butyl]-9H purin- 6 am ne. LCM5 (System By tRET = 1.51m n;
M -1+ 377 H,

HCI

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[4-(3-
piperidinyh)butyl]-9H-purin-6-amine and 1-iodo-2-methylpropane. "H NMR (de-
DMSO) evidence indicated that the material obtained was the hydrochloride salt,
piperidine NH" at § 9.35ppm.

LCMS (System A): trer = 0.74min; MH™ 419

Example 61: 6-Amino-2-(butyloxy)-9-{4-[1-(3-methylbuty]}-3-piperidinyl]butyl}7,9-
dihydro-8H-purin-8-one

NH,

N)YN
)
/\/\O/H\N/ N>=

N\\<
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[4-(3-

piperidinyl)butyl}-8H-purin-6-amine and 1-bromo-3-methylbutane.
LCMS (System A): trer = 0.80min; MH™ 433

Example 62: 6-Amino-2-(butyloxy)-9-[4-{1-cyclopentyl-3-piperidinyl }butyl}-7.9-
dihydro-8H-purin-8-one
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Exanpl e 66:

6- Am no- 944- ( 1- et hvl
7, 9-di hydr o- 8H puri n- 8- one

944- (1-ethyl - 3- pi peri di nyCout y11- 2- {[(1S) 1-

met hyl but yl i oxy} - 8- (net hyl oxy) - 9H puri n-6-am ne. LCV5 (System B):

1. 54m n;

M -1+ 405 Exanple 67:

NH2 Prepared simlarly to Exa

-3-piperidinvi)butvll-2-{111S)- 1-net hvl butyl | oxv1-
NH2 Prepared simlarly to Exanple 7 from

t RET =

6- Am no- 2- (but vl oxv) - 945- ( 3- pi pem%w)pentvll-? 9- di hydr o- 8H puri n- 8-

2- (butyl oxy) - 8- (net hyl oxy)/gv[’E

LCMS (System B): tRET = 1.66m n; Exanpl e X
6- Am no- 2- (but yl oxy) - 945- (1 et hyI 3 pi p di nvOpentyll- 7, 9-di hydr o- 8Hpur i n-

8- one

NH, NN

O
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[4-(3-
piperidinyl)butyl}-9H-purin-6-amine and iodocyclopentane.

LCMS (System A): trer = 0.75min; MH" 431

Example 63: 6-Amino-2-(butyioxy)-9-{4-[1-(cyclopentyimethyl}-3-piperidinyilbutyl}-
7.9-dihydro-8 H-purin-8-one hydrochloride

NH,
N
N TR
| ] =0
/\/\O N N

Hel
N?j

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[4-(3-

piperidiny))butyl]-9H-purin-6-amine and (iodomethyl)cyclopentane. *H NMR (ds-

DMSO) evidence indicated that the material obtained was the hydrochloride salt,

piperidine NH* at § 9.45ppm.
LCMS (System A): tger = 0.80min; MH" 445

Example 64: 6-Amino-2-(butyloxy)-9-{4-[1-(2-cyclohexylethy-3-piperidinyi]butyl}-
7.9-dihydro-8 H-purin-8-one

NH,

2

PN es e
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Ore-"N Prepared simlarly to Exanple 7 from

2- (butyl oxy) - 945- (1- et hyl - 3- pi peri di nyppentyl]-

8- (net hyl oxy) - 9H puri n-6-am ne. LCMS (SystemB): tRET = 1.67mn; M-1+ 405

Exanpl e 69:

6- Am no- 2- (butyl oxv) - 9- {5- 11- ( 1- net hyl et hyl ) - 3- pi peri di nyl | pentv0-7, 9-

di hydr o- 8H purin-8-one NH2 ON Prepared simlarly to Exanple 7 from

2- (butyl oxy) -9-{5-0-(1-net hyl et hyl ) - 3-

pi peri di nyl rm%mﬂ%wc@rﬁwwl%%flrorg&(BMV’PWJ@:(WMW)LW@( System B): tRET =
1. 79m n; MpigesidigdipuBii-@hadugin-Beamine and (2-iodoethyl)cyclohexane.

6- Ami no- 2- (LIOJMMSWW%%Q IiiL= proopysl M prper i di nyl ) met hy11- 7, 9- di hydr o- 8Hpuri n
-8-one NH,

Example 65: B-Amino-2-f{(15)-1-methylbutylloxy}-9-[4-(3-piperidinybutyl}-7.9-
dihydro-8H-purin-8-ona

NH,

= NN
/\//:\O)I\N/ N>=o

NH

Prepared similarly to Example 13 from 2-{{(15)-1-Methylbutylloxy}-8-(methyloxy)-8-
[4-(3-piperidiny!)butyl}-9H-purin-6-amine.
LCMS (System B): trer = 1.51min; MH™ 377

Example 66: 8-Amino-8-[4-(1-ethyl-3-piperidinyl)butyl]-2-{[(1 S} 1-methylbutylloxy}-
7.9-dihydro-8 H-purin-8-one

NH,,

H

)‘I>=

/\/\O/H\N N

i

Prepared similarly to Example 7 from 9-[4-(1-ethyl-3-piperidinyl)butyl]-2-{[(15)-1-
methylbutylJoxy}8-(methyloxy}-9H-purin-6-amine.
LCMS (System B): trer = 1.54min; MH" 405

Example 67: 8-Amino-2-{butvloxy)-9-[5-({3-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-

one
NH,
/HA,H
N7
o
/\/\OJI\N’ N>=

an
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N Prepared simlarly to Exanple 24 from 2- (butyl oxy) - 8- ( net hyl oxy) - 9- (4-
pi peri di nyl net hyl ) - 9H- puri n-6-am ne and 1-i odopropane. LCMS (System B):
tRET = 1.34mn; W+ 363 Exanple 71:

6- Am no- 2- (butyl oxv) -9-{11- ( 1- net hyl et hvl) - 4- pi peri di nyl | nret hy8-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 24 from

2- (butyl oxy) - 8- (net hyl oxy) - 9- (4- pi peridi nyl net hyl ) -9H- puri n-6-am ne and
2-i odopropane. LCM5 (System B): tREr = 1.32m n; M+ 363 Exanple 72:

6- Ani no- 2- Piseaned siyipcptoExpmpleut fom Z-(pitpewyi-BHilmetbnexyirdtd-(37, 9- di hydr o- 8Hpur i n-
8- one Pr gipaidagi)sa rg!]-ssH- b[ymtaaazﬁmarrpl e 24 from

2- (but yl oxygm8-$ysednhBh: oxy )= Redndin; g7 di nyl met hyl) - 9H- puri n-6-am ne and
1-i odobut ane. LCMS (System B): 1RET = 1.45MM M+ 377 Exanple 73:

gi ﬁ‘y dpg- gh— B ifgf?ffy% ﬁ%ﬂo]z Kb%w%)f@ffs% %‘%Fé Dloelpé Pv?) qvlﬂy.b-d%gr%yﬁj 9-

NH

s

P P N

=T

Prepared similarly to Example 7 from 2-(butyloxy)-2-[5-(1-ethyl-3-piperidinyl)pentyl]-
8-(methyloxy}-9H-purin-6-amine.
LCMS (System B): tger = 1.67min; MH* 405

Example 69: 6-Amino-2-(butvloxy)-8-{5-[1-{1-methylethvi}-3-piperidinylipentyl}-7.9-
dihydro-8H-purin-8-cne

NH,

S ess
j.

N

Prepared similarly to Example 7 from 2-(butyloxy)-8-{5-[1-(1-methylethyl)-3-
piperidinylipentyl}-8-(methyloxy)}-8H-purin-6-amine.
LCMS (System B): trer = 1.79min; MH" 419

Example 70: 6-Amino-2-(butyloxv}-8-[(1-propyl-4-piperidinylimethvl]-7,9-dihydro-8H-
purin-8-one

NH,

H

o

/\/\)\/
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to Exanple 24 from 2-(butyl oxy)- 8- (methyl oxy) - 9- (4-
pi peridi nyl met h 9H pur| n 6-am ne and 1-iodo-2-nethyl propane. LCVS
(System B): tRET 1.43m M+ 377 Exanple 74:

6- Am no- 2- (but yl oxV) - 9- 811 (3-net hvl but y1) - 4- pi peri di nyl | met hyll 7,9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 24 from

2- (but yl oxy) - 8- (net hyl oxy) -9-(4- pi peri di nyl net hyl ) - 9H puri n- 6- am ne

andl - br ono- 3- net hyl propane. LCM5S (System B): tRET = 1.25min; W+ 349

Exanpl e 75:Prepared similarly to Example 24 from 2-(butyloxy)-8-(methyloxy)-9-(4-

6- Ami no- 2- (pinetigihgropihy9-0 A pltin-Gyectinpant ribdapregaper i di nyl ) net hy11- 7, 9-

di hydr o- SH{jgS (BySte®s: tEf epanedch; MH3Barly to Exanple 24 from

2- (butyl oxy) - 8- (net hyl oxy) - 9- (4- pi peridi nyl met hyl ) -9H puri n-6-am ne and

i odocycl opgxbmpe.7 1L EMmic Sgsb@nR)-9-t1 REmethyietdBm-siperhlri/ B&BvIEX 8NPl € 76:

6- Am no- 2- (diytinok&F%porinBtéde cycl ohexyl- 4- pi perl di nvl) net hv11-7, 9-di hydr o8H pu
rin-8-one NH, |odocycl ohexane (0.1 mvol) was wei ghed into a tube and an
aliquot (0.4nl, 0.12mmol) of a solut FdanHof

2- (butyl oxy) - 8- (et hyl oxy) - 9- (4- pi nyI met hyl ) - 9Hpur i n- 6- am ne (0. 402g
ng, 1.2mol) suspended in DM: (4,8 Jn) wxsOadded to each tube. DI PEA (40
pl, 0.229 mmol) and pot assm/m\r,(a\fbon&te %3‘ was added to each tube, the

Prepared simlarly
yl)-

tube was heated at 50C for 18 hours. An additjomal portion of
i odocycl ohexane (15g1) and DI PEA (401.1.1) dded and heating conti nued
for a further 18 hours. DMVBO (250 uL) was added and the solution and the

m xture purjfi ed b Aut oPr e A).. ., The sol vent was

evapor at ed TPPAEES] ”%@%?1 X?'Wg @&%@é&gufﬁr‘ﬂ% %X&egﬁldx 5% edi ssol ved in 4M
HC / di oxan&Regdinylmeiyl)- gfi’a%'ﬁ%'é B 0IACFBm t enperature for 18 hours.
The sol ventLOMS(Systewd)uhder 132%in 8363 nitrogen in the Radl eys bl owdown

apparatus. The sarrpl e Was di ssol ved in 1:1 DVBO MeOH and purified by MDAP
(I\/Et hod C) Exanple2: Sciinginerd-(butd oS rbntv-d-pingridia et /hdipydso-B6 evac. The
mat eri al V\m—@SMVEd in methanol (0.5 m), and applied to top of 0.1 g

am nopropyl SPE (preconditioned with nmethanol, 1.5nl). The cartridge was
eluted with nethanol (1.5nml), the s lI*Z\/qz,nt was renoved to give the title

conpound (1.9np). " A N>:O
/\/\OJ\N’ N

et

Prepared similarly to Example 24 from 2-(butyloxy)-8-(methyloxy)-9-(4-
piperidinylmethyl}-8H-purin-8-amine and 1-iodobutane.
LCMS (System B): trer = 1.45min; MH™ 377

Example 73:_8-Amino-2-{butyloxy)-9-{[1-(2-methylpropyl)-4-piperidinylimethyi}- 7.9-

dihydro-8H-purin-§-one
0
Prepared simitarly to Example 24 from 2-(butyloxy)-8-(methyloxy)}-9-(4-

piperidinylmethyl)-8H-purin-6-amine and 1-iodo-2-methylpropane.
LCMS (System B): tgrey = 1.43min; MH™ 377
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LCMS (System B): tRET = 1.56mn; MEl 403 Exanple 77:

6- Am no- 2-{[ (1S1- 1- Met hyl but vl | oxyl - 9- (4- pi peri di nyl net hyl)-7, 9-

di hydro-8H purin-8-one Prepared simlarly to Exanple 40 from

2-{[(1S)- 1- met hyl but yl ] oxy) - 8- ( net hyl oxy) - 9-

(4- pi peridi nyl met hyI )-9H purin-6-amne. LCVS (System D): tRET = 2.53m n;
WH i 335 E

6 A no- 9- g Z4 6 Arine 2 bublos k{1 CEmptbutyl-pleerg IR S ) o1

7, 9-di hydrb"‘%%—“p‘mqhn—g_ﬁﬁe NH, N'--L--"Niil )--C Prepared simlarly to
Exarrpl e 7 from9- [(1 et hyl-4-pi per ind] nyI)rrethyI] 2-{[(1S)-1-

nmet hyl but yl ] oxy) - 8- ( et hyl oxy) - 9H— ur ih-6-am ne. LCMS (SystemD): tREr =
2.91 mm ME1l+ 363 Exanple 79: o

6- Am no- 2-{[ (1S)-1- nethylbm\yl/]\ngwN 1- (1- et hyl et hyl ) - 4-

pi peridinvl | met hyll-7, 9-di hydr o- 8H pur

Prepared similarly to Example 24 from 2-(butyloxy)-8-(methyloxy)-9-(4-
piperidinylmethyl}-9H-purin-6-amine and1-bromo-3-methylpropane.
LCMS (System B): tger = 1.25min; MH" 349

Example 75: 6-Amino-2-(butvloxy)-9-[{1-cvclopentyl-4-piperidinylimethy(l-7.9-
dihydro-8H-purin-8-one

Prepared similarly to Example 24 from 2-(butyloxy)-8-(methyloxy)-9-(4-
piperidinyimethyl)}-9H-purin-6-amine and iodocyclopentane.
LCMS (System B): trer = 1.45min; MH" 389

Example 76 6-Amino-2-(butyloxy)-9-[{1-cyclohexyi-4-piperidinylimethyl]-7 .9-dihydro-

8H-purin-8-one
)I -

pors

lodocyclohexane (0.1 mmol) was weighed into a tube and an aliquot (0.4ml,
0.12mmol} of a solution of 2-(butyloxy)-8-{methyloxy)-8-(4-piperidinylmethyl}-8H-
purin-6-amine (0.402g mg, 1.2mmol) suspended in DMF (4.8 ml) was added to each
tube. DIPEA (40 pl, 0.228 mmol) and potassium carbonate (46mg) was added to
each tube, the tube was heated at 50°C for 18 hours. An additional portion of
iodocyclohexane (15ul) and DIPEA (40ul) was added and heating continued for a
further 18 hours. DMSO (250 uL) was added and the solution and the mixture
purified by Mass Directed AutoPrep {Method A). The solvent was evaporated in
vacuo using the Genevac. The residue was redissolved in 4M HCl/dioxane (0.2 ml),
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NHL N NN Prepared simlarly to Exanple 7 from

2-{[1S-1-met hyl butyl ] oxy}-9-{[ 1- (1- net hyl et hyl ) -

4- pi peri di nyl ] met hyl } - 8- (et hyl oxy) - 9H puri ne- 6-am ne. LCVMS (System D):
tRET = 2.98m n; M\ 377 Exanpl e 80:

6- Am no- 2- (butyl oxy) -9-12- (1- propyl-4-pi peridinyl)ethylil-7,9-di hydro-8Hpur
i n-8-one 1-1 odopropane (0.1 mmol) was weighed into a vial and an al i quot
(0.4mL, 0.12mml) of a solution of

2- (but y| oxgred @ngsiept akippmdappgratus faetd vy | Thesalyantvesdped indes2ani ne

(0. 4189 ny strdar? niwirdges irsthe Radidys ploBA(abp8ratrs) Thasamapld eds diss@eghin t ube.

DI PEA (40 nl1 DMS@&%@H@I@ puimsd BEied Pfiembl ) bt wachivéribas etdperdietbe was

Qﬁgt ?)? PE:[A 9[18| th@Q%’n%va&ﬁh@%ia%qreﬁi@é&\{eﬁrh ﬂfath&nél@(ﬂ@ﬁﬂ O:Qrﬁgef I(JE-EE 3
18 hours. n%dgaggié di &fe it n%q}%(gow% rﬁgéure purified
by Mass Di F%'Erfd@ Wﬂﬁte (FN@P?W 1A’f)”"' eSOE'SPt\)’@?tre'\V\'B‘ée éQ/QBSF 8 in vacuo

usi ng the cemeedd.(1.9M&).r esi due was redi ssolved in 4M HCO / di oxane (0.2 ni),
capped and LeMso@ystemm)otret & hpeniat MHE4®Dr 18 hours. The solvent was dried
under a stream of ni trogen in the Radl eys bI owdown appar atus. The materi al
was redi ss@xgmole/d: fg arfid yl

amni nopropylmf_'bm&mﬁ:@ﬂgl oned with rret hanol h 1 5ml) The cartri dge was
eluted with nethanol (1.5nl) and the solvent was renoved to give the title

conmpound (5.1ng). LCMS (SystemB): t 7 1.38m n; M+ 377 Exanple 81:
6- Am no- 2- (butyl oxv) -9-{241- (1- net hyq Qéél- pi peridinvllethy8-7,9-

di hydro- 8H purin-8-one NH2 )\/\ ,J\
O

Prepared similary to Example 40 from 2-{[(1S)}-1-methylbutyl]oxy}-8-(methyloxy)-9-
(4-piperidinylmethyl)-9H-purin-6-amine.
LCMS (System D): trer = 2.53min; MH™ 335

Example 78: 6-Amino-9-[(1-ethyl-4-piperidiny))methyll-2-{[(1S)-1-methylbutytioxy}-
7.9-dihydro-8H-purin-8-one

/ =
A
z:|:

A\
z

o

Prepared similarly to Example 7 from 9-[(1-ethyl-4-piperidinyl)methyl}-2-{[{15)-1-
methyibutylJoxy}-8-(methyloxy)-9H-purin-6-amine.
LCMS (System D): trer = 2.91min; MH™ 363

Example 79: 6-Amino-2-{[{1S)-1-methylbutvl]oxy}-9-{[1-(1-msethylethyl}-4-
piperidinyllmethyl}-7.9-dihydro-84-purin-8-one

NH,
H

N>=O
O

z NT
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N Prepared simlarly to Exanple 7 from

2- (butyl oxy)-9-{241- (1-net hyl et hyl)-4-

pi peri di nyfiethyl}-8-(nethyl oxy)-9H purin-6-amne. LCVS (System D): tRET =
2.27mn; M+ 377 Exanple 82:

6- Am no- 2- (but yl oxy) -9-12- (1 butvl 4- piperidinvflethyll 7, 9-di hydr o- 8Hpurin
-8-one NH, . 1-1 adobut ane % q to a tube and an al i quot
(0.4m, O. E@Hﬁ@p)smalprtyéto mole(;rfrqgrp {[1S1 methy butyl]oxy}—g {[1-(1-methylethyl)-

2- (butyIox??mﬁﬂqWﬁbﬁﬁW&ﬁjﬁwngmﬂﬁﬂbWﬁ@ﬁﬁdﬁﬁ9¢Iethy11-91-1-pur|n-6-anine

(0. 418g nyl CitS28yatdn) D usgertiegninviMZ7(4.8 m ) was added. DI PEA (40 pl
0.229 mmol ) was added and the tube vas heated at 50C for 18 hours. An

addi ti onal Exspudle 8 2 ihwas

heat i ng coamxm&mmtfor a further 18 hours DNBO (200 uL) was added and the
m xture purified by Mass Directed AutoPrep (Method A). The solvent was
evaporated in vacuo using the Genevad'™: The residue was redissolved in 4M
HCl / di oxane (0.2 m), capped and st roomtenperature for 18 hours.
The sol vent was dried under streatn % ogen in the Radl eys bl owdown
apparatus. The sanple was di"ssol véd Wh 131 DVBO MeOH and purified by MDAP
(Method C) and the solvent was evaporated i\n vacuo using the Genevac. The

mat eri al was redi ssolved in nmethanol (0.5 , and applied to a 0.1 g
am nopropyl SPE (preconditioned with nethapol/, 1.5ml). The cartridge was
eluted with nethanol (1.5m), the sol vent renoved to give the title
conpound (4.8ng). LCMS (System B): tRET = 1. in, MN 391 Exanpl e 83:

6- Am no- 2- (but yl oxY)-942-11- (2- net hyl propyl ) -4-'pi peridinyllethyll-7,9-
di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 80 from
2- (but yI ox¥jod@pionercnif) ionyph) 9aeweighediniser vidiang By idvpl Q4o (iAnmol- ani ne and
1- i odo- 2- neftdwdiyioo paRréautyloxy)-8-(methyloxy)-9-{2-(4-piperidinyl yethyl]-9H-purin-6-amine

(0.418g mg, 1.2mmol) suspended in DMF (4.8 mi) was added to each tube. DIPEA

(40 i, 0.229 mmol) was added finally to each tube, the tube was heated at 50°C for

18 hours. An additional portion of 1-lodopropane (15ul) and DIPEA (20uf) was added

to each tube and heating continued for a further 18 hours. DMSO (200 uL) was

added and the solution and the mixture purified by Mass Directed AutoPrep (Method

A). The solvent was evaporated in vacuo using the Genevac. The residue was

redissolved in 4M HCl/dioxane (0.2 mi), capped and stood at room temperature for

18 hours. The solvent was dried under a stream of nitrogen in the Radleys

blowdown apparatus. The material was redissolved in methanol (0.5 mi), and

applied to top of 0.1 g aminopropyl SPE {preconditioned with methanol, 1.5ml). The

cartridge was eluted with methanol (1.5ml) and the solvent was removed to give the

title compound (5.1mg).

I.CMS (System B): tger = 1.38min; MH" 377

Example 81: 8-Amino-2-(butyloxy)-9-{2-1-(1-methylethy|)-4-piperidinvilethyl}-7.9-

dihydro-8H-purin-8-one
NH,
)IH
N~ ™=
| 0
/\/\OJ\N/ N/L_

N

j
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LCMS (System B): tRET = 1.47mn; M 391 Exanple 84:
6- Am no- 2- (but yl oxy) - 042-f 1- (1- et hyl propyO- 4- pi peridi nyl |l ethyl1l-7, 9-
di hydro-8H purin-8-one NH2 INNNII Prepared simlarly to Exanple 80 from
2- (butyl oxy) - 8- (net hyl oxy) - 942- (4- piperidinyl)ethyl]-9H purin-6-am ne and
3- bronopent ane. LCM5S (System B): tRET = 1.53m n; M#+ 405 Exanpl e 85:
6- Am no- 2- (but yl oxy) - 942- 11 (3-net hyI butyO 4-piperidinyllethyll-7 9-
di hydr o- 8H puri n- 8-one -0 NN Prepared simlarly to Exanple 80
from 2- ( butREReEH sirpilqriyie ﬁ’ﬁ”@ﬁ!‘?ﬁ frgmélwuwlom)ﬁe?r ﬁihvﬁ@vfﬁw@ 49H- puri n- 6- ani ne
and 1- br onpigBridieyleihyh@t(esthylokONE-gBnst-ann®) : tRET = 1.60nmin; M 405 Exanple
86: 6- Ami NQCRK (Syktynmay k9= 227 ik oC3@pent yl - 4- pi peri di nypet hyl | -7, 9-
di hydr o- 8H puri n- 8- one

Example 82: 6-Amino-2-(butyloxy}-9-[2-{1-butvl-4-piperidinyl)ethvyl]-7.9-dihydro-8 H-

purin-8-one

1-lodobutane (0.1 mmol) was weighed into a tube and an aliquot (0.4ml, 0.12mmol}
of a solution of 2-(butyloxy)-8-(methyloxy)-9-[2-(4-piperidinyl)ethyl]-9H-purin-6-amine
(0.418g mg, 1.2mmol) suspended in DMF (4.8 ml} was added. DIPEA (40 pl, 0.229
mmol) was added and the tube was heated at 50°C for 18 hours. An additional
portion of 1-iodobutane (15uf) and DIPEA (20ul) was added and heating continued
for a further 18 hours. DMSO (200 uL) was added and the mixture purified by Mass
Directed AutoPrep (Method A). The solvent was evaporated in vacuo using the
Genevac. The residue was redissolved in 4M HCl/dioxane (0.2 mt), capped and
stood at room temperature for 18 hours. The solvent was dried under a stream of
nitrogen in the Radleys blowdown apparatus. The sample was dissolved in 1:1
DMSQO:MeOH and purified by MDAP (Method C) and the solvent was evaporated in
vacuo using the Genevac. The material was redissolved in methanol (0.5 mi), and
applied to a 0.1 g aminopropyl SPE (preconditioned with methanol, 1.5ml). The
cartridge was eluted with methanal {1.5ml), the solvent was removed to give the title
compound (4.8mg).

LCMS (System B): tger = 1.50min; MH* 391

Example 83: 6-Amino-2-(butyloxy)-9-{2-[1-(2-methylpropyl)-4-piperidinyllethyl}-7.9-
dihydro-8 H-purin-8-one

NiH

2

NN
o)
/\/\‘o’“\)N):N):

N

it
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Prepared simlarly to Exanple 80 from 2-(butyl oxy)-8-(nethyl oxy)-912-(4-

pi peri di nypet hyl] - 9H puri n-6-am ne and i odocycl ohexane. LCVMS (System B):
tRET = 1.49m n; M+ 403 Exanpl e 87:

6- Am no- 2- (butyl oxy) -9-12-1- 1- (cycl opentyl net hyl ) - 4- pi peri di nyl | et hy13-

7, 9-di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 80 from

2- (but yl oxy) - 8- (net hyl oxy) - 942- ( 4- perr di nypet hy1l 9H— purr n- 6- am ne and

i odonet hyl F‘@ééﬁ"ﬂ’@ﬂéto% XERSE8) yoxfk%%lf”ahylo’%’ At M+ 417 Exanpl e
88: piperidinyl}ethyl]-9H-purin-6-amine and 1 10d0 2-methylpropane.

6- Ami no- 2- (DMB\VEyster) B89- (22« L4 Tyicl Mte3ddi - 4- pi peri di nvOet hy11-7, 9-di hydr 08H p
urin-8-one Prepared srmlarlyto Exanpl e 82from
2- (but yl oxixar®olé Bt Biy R ‘ 3 jiH7 18- 6- am ne and
i odocycl ohéﬂmle;fﬁtmrﬁ-_(@ﬁstem B) tRET = 1. 57m n; MNV 417 Exanple 89:

6- Am no- 2- (butyl oxy) - 9-{241- (2-cycl ohexyl erhyl) - 4- pi peridinyllethyll7,9-dih
ydr o- 8H puri n- 8- one

PSS >=°

N

S

Prepared similarly to Example 80 from 2-(butyloxy)-8-(methyloxy)-9-[2-(4-
piperidinyl)ethyl}-9H-purin-6-amine and 3-bromopentane.
LCMS (System B): trer = 1.53min; MH' 405

Example 85: 6-Aming-2-(butvloxy)-9-{2-[1-{3-methylbutyl}-4-piperidinvyllethyl}-7.9-
dihydro-8H-purin-8-one

NH,

)\JI =0

N

pe

Prepared similarly to Example 80 from 2-(butyloxy)-8-(methyloxy)-9-[2-(4-
piperidinyl)ethyl]-94-purin-6-amine and 1-bromo-3-methylbutane.
LCMS (System B): trer = 1.60min; MH' 405

Example 86: 6-Amino-2-(butvlioxy)-9-[2-(1-cyclopentyl-4-piperidinyl)ethyl]-7.9-
dihydro-8H-purin-8-one
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Prepared simlarly to Exanple 80 from 2-(butyl oxy)-8-(nethyl oxy)-9-[2-(4-
pi peridi nyl)ethyl]-9H purin-6-am ne and (1-i odoethyl)cycl ohexane. LCVS
(System B): tRET = 1.85m n; M+ 445 Exanple 90: -

6- Ami no- 2-{1118) - 1- met hvl but yl | oxy}-9-12- (4- pi peri dinvi)ethYl1l-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 40 from
2-{[(1S)-1-net hyl butyl ] oxy}- 8- (net hyl oxy) - 9-

[ 2- (4- pi peridi nypet hyl ]-9H puri n- 6- anhne LCVMS (System B): tRET = 1.34mn;
MFI + 349 Exanple 91:

6- Am no- 9-r 2-(1-et hyl - 4- plperldlnvl) 41(18) 1- et hyl but yl | oxv} -

7, 9-di hydr o- 8H puri n- 8- one Sﬁﬁ d simlarly to Exanple 7 from
942- (1-et hyl - 4- plperldlnyl)ethyll (18)-1-

met hyl but yl | oxy) - 8- (net hyl oxy) - 9H puri n- 6-afi ne. LCV5 (System B): tRET =
1. 34m n; M1+ 377

s

Prepared similarly to Example 80 from 2-(butyloxy)-8-(methyloxy}-9-[2-(4-
piperidiny!)ethyl]-8H-purin-6-amine and iodocyclohexane.
LCMS (System B): trer = 1.49min; MH" 403

Example 87: 8-Amino-2-(butyloxy)-9-{2-[1-(cvclopentyimethyl)-4-piperidinyllethyl}
7.9-dihydro-8H-purin-8-one

NH,
JIKE
N7 ™
0]
/\\/\O/H\N/ N>=

N

=0

Prepared similarly to Example 80 from 2-(butyloxy)-8-{methyloxy)-9-[2-(4-
piperidinyl)ethyl]-9H-purin-6-amine and iodomethylcyclopentane.
LCMS (System B): tger = 1.62min; MH" 417

Example 88: 6-Amino-2-({butyloxy)}-9-[2-(1-cyclohexyl-4-piperidinyhethyl]-7.9-dihvdro-
8H-purin-8-one

NH,

T

ke

N

O

Prepared similarly to Example 82 from 2-(butyloxy)-8-{methyloxy)-9-[2-(4-
piperidinyl)ethyl]-9H-purin-6-amine and iodocyclohexane.
LCMS (System B) tRET = 157m|n, MH+ 417
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Exampl e 92: 6- Am no-2-{[ (1S)-1- net hyl but vfl oxyl -9-{2-11-(1- et hyl et hvl) - 4-
pi Peridinylilethvll-7,9-di hydro-8H purin-8-one Prepared simlarly to
Exanple 7 from2-{[(1S)-1-nethyl butyl]oxy}-9-{241-(1-

met hyl et hyl ) - 4- pi peri di nynet hyl | - 8- (et hyl oxy) - 9H- puri n- 6- am ne. LCMS
(System D): tRET = 2. 51 rrm M-11i 391 Exanple 93:

(6)an no- 2 é’purﬁﬁé Q.@Wa Am.lno- -

NH,
(butyl ox ?ﬁe@n? |r|cr)1§gj) 2043- (4- piperidinyppropyl]-9H purin-6-am ne.

2-
LCVS (System D): tRET = 2.10m n; M -+ 349 Exanpl e 94:
6- Am no- 2- (but yl oxy) -913-(1- propvl- Nperi di nyl)propylil-7,9-di hydro8H pur
i n- 8-one Prepared simlarly to EX 4 from
2- (butyl oxy) - 8- (et hyl oxy) - 943- (4- pi pér;é% nyl ) propyl] - 9H puri n- 6- am ne and
1 0

N

H puri n- 8-

-i odopropane. LCM5S (System A): tRET = Om n; MEl+ 391

pe

Prepared similarly to Example 80 from 2-(butyloxy)-8-(methyloxy)-9-[2-(4-
piperidinylethyl}-9H4-purin-6-amine and (1-iodoethyl)cyclohexane.
LCMS (System B): trer = 1.85min; MH" 445

Example 90: 6-Amino-2-{[{1S)-1-methyibutylloxy}-9-I12-(4-piperidinylethyl]-7.9-
dihydro-8H-purin-8-one

Ir=

Prepared similarly to Example 40 from 2-{[(1S)-1-methylbutylJoxy}-8-(methyloxy)-9-
[2-(4-piperidinyl)ethyl}-8H-purin-6-amine.
LCMS (System B): trer = 1.34min; MH" 349

Example 91: 6-Amino-9-[2-(1-ethyl-4-piperidinyethyl]-2-{[{15)-1-methvibutyiioxy}
7.9-dihydro-8H-purin-8-one

NH,

- N/ﬁN
B 0
/\/\OJF\N/ N>=

N

)

Prepared similarly to Example 7 from 9-[2-(1-ethyl-4-piperidinylethyl]-2-{[(1S)-1-
methylbutylJoxy}-8-(methyloxy)-9H-purin-6-amine.
LCMS (System B): tger = 1.34min; MH* 377
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Exanmpl e 95:

6- Am no- 2- (but vl oxy)-9-{3-11- (1- net hyl et hy1l) - 4- pi peri di nyl | propv0-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) - 943- (4- pi peri di nyppropyl]-9H purin-6-am ne and
2-i odopropane. LCMS (System A): tRET = 0.69m n; MEl+ 391 Exanpl e 96:

6- Am no- 2- (but vl oxv)-9-1. 3- (1- but vl- 4- pi peri di nvOpropv1ll-7, 9-di hydro- 8Hpuri
n- 8- one Prepared S|mlarl to Exa Ie 14from
2- (but yl oxyerampieet " 3 DU } SVEIYBIOUri n- 6- am ne and
1- i odobut apaeridiGVBthi/b iydA MN405 Exanpl e 97:

6- Am no- 2- (but yl oxv) - 9- {341 (2- met hyl propvl) 4 pi peridi nvll Propv1l-7, 9-

di hydr o- 8H puri n- 8- one Pr epar ed mgﬂ%z&r‘i to Exanple 14 from

2- (but yl oxy) - 8- (net hyl oxy) - 9-[ 3- (4- di nyl ) propyl ] - 9H puri n- 6- am ne
and 1-iodo-2-nethyl propane. L (Syste C tRET = 0.72m n; M+ 405
Exanpl e 98: %QO}A\N N

6- Am no- 2- (but yl oxv) -9-{341- (1- et hyl propvITy 4- pi peridinvll propvll-7, 9-

di hydr o- 8H puri n- 8- one

N

D~

Prepared similarly to Example 7 from 2-{{{1S)-1-methylbutyl]oxy}-9-{2-[1-(1-
methylsthyl)-4-piperidinyljethyl}-8-(methyloxy)}-8H-purin-6-amine.
LCMS (System D): trer = 2.51min; MH" 391

Example 93: 6-Amino-2-(butyloxy)-9-[3-(4-piperidinyl}propvl}-7.9-dihydro-8 H-purin-8-
one

NH

2

S /EI =

o

Prepared similarly to Example 7 from 2-(butyloxy)-8-(methyloxy)-9-[3-(4-
piperidinyl)propyl]-9H-purin-6-amine.
LCMS (System D}): trer = 2.10min; MH” 349

Example 94: 8-Amino-2-(butyloxy)-9-[3-(1-propvl-4-piperidinyl}propyl]-7.9-dihydro-
8H-purin-8-one

NH

2

IO pa g
"o,

Prepared similarly to Example 14 from 2-(butyloxy}-8-(methyloxy)-9-[3-(4-
piperidinyl)propyl]-9H-purin-6-amine and 1-icdopropane.
LCMS (System A). tger = 0.70min; MH" 391

Example 85: 68-Amino-2-(butyloxy)»9-{3-[1-(1-methviethy|)}-4-piperidinyllpropyi}-7.9-
dihydro-8H-purin-8-one
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Prepared simlarly to Exanple 35 from 2-(butyl oxy)-8-(net hyl oxy)-943-(4-
pi peridi nyl) propyl] - 9H puri n- 6- am ne and 3-bronopentane. LCM5 (System A):
tRET = 0. 76m n; MW 419 Exanpl e 99:

6- Ami no- 2- (but vl oxv) - 943F1- ( 3- net hvl but v1) - 4- pi peri di nvl | propv0-7. 9-

di hydro-8H-purin-8-one NH 2 NLN Il NN Prepared simlarly to Exanple 14
from 2- (butyl oxy) - 8- (et hyl oxy) - 943- (4-

pi peri di nyl) propyl] - 9H puri n- 6 am ng and 1-brono-3-net hyl butane. LCMVS

(System A): tRET = 0.78nin; 1 3Ex-arrpl e 100:
6- Ami no- 2- (but vl oxv) - 943- (1 cycI eh 4- pi peridi nvhpropv1l-7, 9-

di hydr o- 8H puri n- 8- one \\C

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(4-
piperidinyl)propyl}-8H-purin-6-amine and 2-iodopropane.
LCMS (System A): trer = 0.69min; MH* 391

Example 86: 6-Amino-2-{butyloxy)-8-13-{1-butyl-4-piperidinyl)propyll-7,9-dihydro-8 H-

purin-8-one
NH,
N
N™
l =0
N\O*N/ N

N\\
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-{4-

piperidinyl)propyl]-9H-purin-6-amine and 1-iodobutane.
LCMS (System A): trer = 0.75min; MH™ 405

Example 87: 68-Amino-2-{butyloxy)}-9-{3-[1-(2-methylpropy])-4-piperidinvilprooyl}-7 8-
dihydro-8H-purin-8-one

NH

2

(L

o

N>\
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(4-

piperidinyl)propyl]-8H-purin-6-amine and 1-iodo-2-methylpropane.
LCMS (System A): trer = 0.72min; MH" 405

Example 98: 6-Aming-2-{ bufvloxv)-g-{ 3-[1-{1-ethvylpropyh)-4-piperidinyl]propyl}-7.9-
dihydro-8H-purin-8-one
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NH, No oNN Prepared simlarly to Exanple 14 from
2- (butyl oxy) - 8- (net hyl oxy) - 943- (4- pi peri di nyl) propyl]-9H- puri n-6-am ne and
i odocycl opentane. LCMS (System A): tRET = 0.73mn; W+ 417 Exanple 101:
6- Am no- 2- (but vl oxy) - 9- {3- 11- (cycl opent yl net hvl ) - 4- pi peri di nvl | proPv11-
7, 9-di hydr o- 8H puri n- 8-one NH, o NN Prepared simlarly to Exanple 14 from
2- (butyl oxy) - 8- (net hyl oxy) - 943- (4- pi peri di nyppropyl]-9H puri n-6-am ne and
(1 odon®et hyl ) cycl opent ane. LCMS (Sym em A): tRET = 0.79m n; MN 431 Exanpl e
102: 6- Am no- 2- (butyl oxy) -943-( 1- c ehexyl- 4- pi peridi nvl)propvll-7, 9-
di hydro-8H purin-8-one NH, O N N

/\/\ /l\ >=O

al
Prepared similarly to Example 35 from 2-(butyloxy)-8-(methyloxy)-9-[3-(4-

piperidinyh)propy!}-9H-purin-6-amine and 3-bromopentans.
LCMS (System A): trer = 0.76min; MH* 419

Example 99: 6-Amino-2-(butvloxy)-9-{3-[1-(3-methylbutyl}-4-piperidinyllpropyl-7.9-
dihydro-8H-purin-§-one

NH,
)IH
N7 =
| 0
/\/\OJ\N/ N>=
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(4-

piperidinyl)propyl]-9H-purin-6-amine and 1-bromo-3-methylbutane.
LCMS (System A): trer = 0.78min; MH" 419

Example 100: 6-Amino-2-(butyloxy)- 9 [3 {1-cyclopentyl-4-piperidinyDpropvi]-7.9-
dihvdro-8H-purin-8-one

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(4-
piperidinyl)propyl}-8H-purin-6-amine and iodocyclopentane.
LCMS (System A): trer = 0.73min; MH" 417

Examuple 101: 6-Amino-2-(butyloxy)-9-{3-[1-(cyclopentylmethyi)-4-piperidinyl]propyl}-
7.9-dihydro-8H-purin-8-one
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Prepared simlarly to Exanple 35 from 2-(butyl oxy) - 8- (net hyl oxy)-9-[ 3-(4-

pi peridi nyl) propyl]-9H purin-6-am ne and i odocycl ohexane. LCM5 (System A):
tRET = 0.78m n; M+ 431 Exanpl e 103:

6- Am no- 2- (but vl oxv) - 943- 11- ( 2- cycl ohexyl et hyl ) - 4- pi peri di nyl | ProPA7, 9-di hy
dro-8Hpurin-8-one NH Prepared simlarly to Exanple 14 from

2- (butyl oxy) - 8- (et hyl oxy) - 9- [ 3- (4, pi peridinyl)propyl]-9H purin-6-am ne
and 2- (i odoet hyl)cycl ohexane. L (Syst emA): tRET = 0.89m n; MN 459

Exanpl e 104: OQFI =0
6- Am no- 24[ (1S) - 1- net hvl b 3- (4- pi peridinvi)Proovll-7, 9-

di hydr o- 8H puri n- 8- one NH, 01 e---N\Rrepared simlarly to Exanple 40 from
2-{[ (1S) - 1- net hyl but yl ] oxy} - 8- ( net hyl oxW) - 9=

[ 3- (4- pi peridinyl)propyl]-9H purin-6-am ne (SystemD): tRET =

2.77m n; MH 363 Exanpl e 105:

6- Am no- 9- 13- (1- et hyl- 4- pi peri di nvfl proPv1l-2-{ S) - 1- net hyl but vl i oxVI 7, 9-
di hydr o- 8H puri n- 8- one

Prepared similarty to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(4-
piperidinyl)propyll-9H-purin-6-amine and (iodomethyl)cyclopentans.
LCMS {System A): tger = 0.79min; MH" 431

Example 102: 8-Amino-2-(butvioxy)-9-[3-{1-cyclohexyl-4-piperidinyl}propyl]-7.9-
dihydro-8H-purin-8-one

NH,
H
N XN
o
/\/\o)l\)rqj:’\?:

oo

Prepared similarly to Example 35 from 2-(butyloxy)-8-(methyloxy)-S-{3-{4-
piperidinyl}propyi]-9H-purin-6-amine and iodocyclohexane.
LCMS (System A). trer = 0.78min; MH™ 431

Example 103: 6-Amino-2-(butyloxy}-9-{3-[1-(2-cyclohexylethyl)-4-piperidinyllpropyl}-
7.9-dihydro-8H-purin-8-one

NH,
H
NJEN
0
/\/\O/H\N/ N>:

00

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[3-(4-
piperidinyl)propyl]-9H-purin-6-amine and 2-{iodoethyl)cyclohexane.
LCMS (System A): trer = 0.89min; MH" 459

Example 104: 8-Amino-2-{[{1S}»1-methvibutylloxy}-9-[3-(4-piperidinvl)propyl]-7,9-
dihydro-8H-purin-8-one
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NH, N\--CM Prepared simlarly to Exanple 7 from
943- (1- et hyl - 4- pi peri di nyppropyl]-2-{[(1S)-1-

met hyl but yl ] oxy}- 8- (rnet hyl oxy) - 9H purin-6-am ne. LCM5 (System D): tRET =
3.10m n; M\+ 391 Exanpl e 106:

6- Am no- 2-ff (1S1- 1- met hyl butyl | oxy}-94341- (1- et hyl et hyl ) - 4-

pi peridi nyl | propyl}-7, 9-di hydro- 8H puri n- 8- one Prepared simlarly to
Exanmple 7 from2-{[(1S)-1-nethyl butyL oxy}-9-{341-(1-

met hyl et hyl ) - 4- pi peri di nyl ] propy1l) - 81 *rmgt hyl oxy) - 9H puri n- 6- am ne. LCMS
(SystemD): tRET = 3.17m n; MN 405N ? 107:

6- Am no- 2- ( but yl oxy) - 944- (4/p4\p,e{$ \outyll-7, 9-di hydr o- 8H- puri n8-one

NH, Prepared simlarly to Exanple 7 °fr :
2- (butyl oxy) - 8- (net hyl oxy) - 944- (4- piperidin utyl]-9H purin-6-ani ne.
N

H

Prepared similarly to Example 40 from 2-{[(1S)-1-methylbutylloxy}-8-(methyloxy)-9-
[3-(4-piperidiny])propyl]-9H-purin-6-amine.
LCMS (System D): trer = 2.77min; MH* 363

Example 105: 6-Amino-9-[3-(1-ethyl-4-piperidinyl)propyl]-2-{{{1S)-1-methylbutylloxy}-
7.9-dihvdro-8H4-purin-8-one

NH,

):o

"o,

Prepared similarly to Example 7 from 9-[3-(1-ethyl-4-piperidinyl)propyl}-2-{[(1S)-1-
methylbutyljoxy}-8-(methyloxy)-8H-purin-6-amine.
LCMS (System D): tger = 3.10min; MH® 391

/\/\/l\

Example 106: 6-Amino-2-{[{1S)-1-methylbutylloxy}9-{3-[1-{1-methylethyl)-4-
piperidinyllpropyh-7,9-dihydro-8 H-purin-S-one

T
"o

Prepared similarly to Example 7 from 2-{[(15)-1-methylbutyl]oxy}-9-{3-[1-(1-
methylethyl}-4-piperidinyl]propyl}-8-(methyloxy)}-9H-purin-6-amine.
LCMS (System D). trer = 3.17min; MH™ 405

Examples 107: 6-Amino-2-{butyloxy)-9-[4-(4-piperidinylbutyl]-7,9-dihydro-8 H-purin-
8-one
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LCMS (System B): tRET = 1.40m n; M+ 363 Exanpl e 108:

6- Am no- 2- (but yl oxy) - 944- ( 1- propvl- 4-pi peridinyl)butyll-7,9-di hydro8H- purin
-8-one NH, No N Prepared simlarly to Exanple 82 from

2- (butyl oxy) - 8- (net hyl oxy) - 944- (4- pi peridinyl)butyl]-9H purin-6-am ne and
1-i odopropane. LCMS (System B): tRET = 1.57m n; M# 405 Exanple 109:

6- Ami no- 2- (but vl oxv) - 94441- (1- et hyl g hyl ) - 4- pi peri di nyl | butv1l-7, 9-

di hydro-8H purin-8-one NH NN >-0 rqu]lared simlarly to Exanple 82 from

2- (butyl oxy) - 8- (et hyl oxy) - 944- ( 4- "p >£_ibnyl)buty1] 9H puri n- 6-am ne and
2- 1 odopr opane. /\/\O*

N
H
Prepared similarly to Example 7 from 2-(butyloxy}-8-(methyloxy)-9-[4-(4-

piperidinylYbutyl]-8H-purin-6-amine.
ILCMS (System B): trer = 1.40min; MH" 363

Example 108: 6-Amino-2-{butyloxy)-9-[4-{1-propyl-4-piperidinyl)butyil-7,9-dihydro-

8H-purin-8-one
NH,
)IH
N
| 0
/\/\O/LN/ N>=

N

\\\

Prepared similarly to Example 82 from 2-{butyloxy)-8-(methyloxy)}-9-[4-(4-
piperidinyhbutyl]-8H-purin-6-amine and 1-iodopropane.
LCMS (System B): tger = 1.57min; MH™ 405

Example 109: 6-Amino-2-(butyloxy)-9-{4-[1-{1-methylethyl)-4-piperidinyllbutyl}-7,9-
dihvdro-8H-purin-8-one

Prepared similarly to Example 82 from 2-(butyloxy)-8-(methyloxy}-9-[4-(4-
piperidinyl)butyl]-94-purin-6-amine and 2-iodopropane.
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LCVMB (System B): tRET = 1.55m n; M-14 405 Exanple 110:

6- Am no- 2- (but vl oxv) - 944- ( 1- but yl - 4- pi peri di nvl) butv11-7, 9-di hydr o- 8Hpuri n-
8-one Prepared simlarly to Exanple 82 from

2- (butyl oxy) - 8- (net hyl oxy) - 944- (4- piperidinyl)butyl]-9H purin-6-am ne and
1-i odobutane. LCMS (System B): tRET = 1.67mn; MIIi 419 Exanple 111:

6- Am no- 2- (but yl oxv) - 944-11- ( 2- net hyl propyl) - 4- pi peri di nvli butvl1ll-7, 9-

di hydr o- 8H puri n-8-one NH, Prepared simlarly to Exanple 82 from

2- (but yl oxyEMS-(Srstemn Yok = 98dmipaMHp#fer i di nyl ) but y1] - 9H puri n- 6- ani ne and
1-i odo- 2- net hyl propane LCIVB (System B) : tRET 1 64m n, M-14 419 Exanpl e
112: 6- Ani Lk.---.r ino-2(bus, ' . Jpuigllg Srditzyd put v11- 7, 9-
di hydro-8 08- one NH, NN 3- Brom)pent ane (0 1 rrm)l) was wei ghed into
a tube and an aliquot (0.4nil, O. 12mm|) of a solution of

2- (but yl oxy) - 8- (net hyl oxy) - 944- (4- p%epl di nyl ) buty11- 9Hpuri n- 6- am ne
(0.452g ng, 1.2mol) suspended inn 4.8 mM) was added. D PEA (40 pl,
0.229 mml) was added and d dt dr 18 hours. An additional portion
of 3-bronopentane (15111) DICPEAP’(4 M) was added and heating conti nued
for a further 18 hours. Pot ass| um car bonate (46ng) was added and heating
continued for a further 72 hours. DVMSO (2 uL) was added and the resultant
m xture filtered, the solution was purifie Mass Directed AutoPrep
(Method A). The sol vent was evaporated in wacuda using the Genevac. The

resi due was redissolved in 4M HO / di oxane (ON2 m), capped and stood at
roomtenperature for 18 hours. The sol vent was—dri ed under a stream of
nitrogen in the Radl eys bl owdown apparatus. The npl e was dissolved in 1:1
DVSO. MeOH and purified by MDAP (Method C) and the sol vent was evaporated in

|
vacua usi N@rédatsd ARGt EXEMINEE B al(buasxy)-8dinsi0lxed-f4-met hanol (0.5 ),

and applie > geondi tioned wi th nethanol,
1.5ml). %‘ptegdl%f;:g l]gﬁ@%@g@%?ggdé%an | (1.5ml), the solvent was

renmoved to corrpouh

Example 111: 6-Amino-2-{butvloxy)-9-{4-[1-(2-methylpropyl)}-4-piperidinyllbutyl}-7,9-
dihydro-8 H-purin-8-cne

Prepared similarly to Example 82 from 2-(butyloxy)-8-(methyloxy)-9-[4-(4-
piperidinyl)butyl]-9H-purin-6-amine and 1-iodo-2-methylpropane.
LCMS (System B): tger = 1.64min; MH™ 419

Example 112: 8-Amino-2-(butvloxy)-9-{4-[1-(1-ethylpropyl)-4-piperidinyllbutyl}-7,9-
dihydro-8H-purin-8-ong

142



LCMS (System B): tRET = 1.69m n; M+ 433 Exanple 113:

6- Am no- 2- (but vl oxv)-944-1. 1- (3- net hvl but vl) - 4- pi peri di nvl | butv13-7, 9-

di hvdro-8Hpurin-8-one NHL Ni N Prepared simlarly to Exanple 82 from

2- (butyl oxy) - 8- (net hyl oxy) - 944- (4- piperidinyl)butyl]-9H purin-6-am ne and
1- br ono- 3- et hyl but ane. LCM5 (System B): tRET = 1.75m n; MK 433 Exanple
114: 6- Am no- 2- (but yl oxy) - 944- ( 1- cyqqhm dent Y1- 4- pi peri d| nyl ) butyll-7. 9-
di hydr o- 8H puri n- 8- one Prepared silm karly to Exanple 80 from

2- (butyl oxy) - 8- (net hyl oxy) - 914- ( 4- Np| /N:q)l nyl ) but y1F9H puri n- 6- am ne and
i odocycl opent ane. LCMS ( SystemB): .65m n; MH 431 Exanple 115:

6- Am no- 2- (but yl oxv) - 9- (4414cycl opentyl hyI )-4-piperidinylibutylp

7, 9-di hydr o- 8H puri n- 8- one

N

B

3-Bromepentane (0.1 mmol) was weighed into a tube and an aliquct (0.4mi,
0.12mmol) of a solution of 2-(butyloxy)-8-(methyloxy)-9-f4-(4-piperidinyl)butyl]-9H-
purin-6-amine {0.452g mg, 1.2mmol) suspended in DMF (4.8 ml) was added. DIPEA
{40 pl, 0.229 mmol) was added and heated at 50°C for 18 hours. An additional
portion of 3-bromopentane (15uf) and DIPEA (40ul) was added and heating
continued for a further 18 hours. Potassium carbonate (46mg) was added and
heating continued for a further 72 hours. DMSO (200 ulL) was added and the
resultant mixture filtered, the solution was purified by Mass Directed AutoPrep
(Method A). The solvent was evaporated in vacuo using the Genevac. The residue
was redissolved in 4M HCl/dioxane (0.2 ml), capped and stood at room temperature
for 18 hours. The solvent was dried under a stream of nitrogen in the Radleys
blowdown apparatus. The sample was dissolved in 1:1 DMS0:MeQOH and purified by
MDAP (Method C) and the solvent was evaporated in vacuo using the Genevac. The
material was redissclved in methanol {0.5 ml), and applied to a 0.1 g aminopropyl
SPE {preconditioned with methanol, 1.5mi). The cartridge was eluted with methanol
{1.5mi), the solvent was removed to give the title compound (5.9mg).

LCMS (System B): trer = 1.69min; MH" 433

Example 113; 6-Amino-2-(butvloxy)-9-{4-{1-(3-methylbuty}-4-piperidinyllbutyl}-7,9-
dihydro-8H-purin-8-one

NH

NT TR \FO

,/\\/\O/H\N/ N

N

o

Prepared similarly to Example 82 from 2-(butyloxy)-8-(rmethyloxy)-9-[4-(4-
piperidinyhbutyl}-9H-purin-6-amine and 1-bromo-3-methylbutane.
LCMS (System B): trer = 1.75min; MH" 433
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Prepared simlarly to Exanple 82 from 2-(butyl oxy)-8-(nethyl oxy)-944-(4-

pi peridi nyl) but y1F9H puri n-6-am ne and i odonet hyl cycl opent ane. LCMS (System
B): tRET = 1.77mn; M-1+ 445 Exanple 116:

6- Am no- 2- (but yl oxy) - 9- 14- (1- cycl ohexy1- 4- pi peri di nyhbutyl | -7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 112 from

2- (butyl oxy) - 8- (net hyl oxy) - 944- (4- pi peri di nyl)butyl]-9H purin-6-am ne and

i odocycl ohexane. LCMS (System B): tRET = 1.74m n; M 445 Exanple 117:

6- Am no- 2- (but v
7, 9-di hydr ﬁéﬁﬂpﬁeﬁx) 6

2- (but yl ox hygro

yI'G?\’})-944 (4 pi per|d| nyhbutyl] 9H-pur| n- 6- am ne and

(2-iodoet hyl)cycl ohexane. LCMS (Systgm B): tRET = 1.99mi n; MW 473 Exanpl e
118: 6- Ami no-2-T[ (1S) - 1- net hvl butvII xv}H 944- (4- pi peri di nvl)butvll 7,9-

di hydr o- 8H puri n- 8- one >:O

/\\/\/I\

N

.

Prepared similarly to Example 80 from 2-(butyloxy)-8-(methyloxy)-9-[4-(4-
piperidinyl)butyl]-9H-purin-6-amine and iocdocyclopentane.
LCMS (System B): tger = 1.65min; MH" 431

Example 115: 6-Amino-2-(butyloxy)}-9-{4-[1-{cyclopentylmethyl}-4-piperidinyllbutyi}-
7.9-dihvdro-8H-purin-8-one

NH,
t
N7 ™=
| | =0
/\/\O N N

N

0

Prepared similarly to Example 82 from 2-(butyloxy)-8-(methyloxy)-9-[4-(4-
piperidinyl)butvi]l-9H-purin-6-amine and iodomethylcyclopentane.
LCMS (System B): tger = 1.77min; MH" 445

Example 116: 6-Amino-2-(butyloxy)-9-[4-{1-cyclohexyl-4-piperidinylbutyl}-7,9-
dihydro-8H-purin-8-cne
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Prepared simlarly to Exanple 7 from

2-{[(1S) - 1-net hyl but yl ] oxy} - 8- ( net hyl oxy) - 944-

(4-pi peridinyl)butyl]-9H purin-6-amne. LCVMS (SystemB): tRET = 1.45m n;
M -1+ 377 Exanple 119:

6- Am no- 9- 14- (1- et hyl- 4- pi peri di nyCoutyl | -2-{111S) - 1- net hyl but yl | oxV1-

7, 9-di hydro-8H purin-8-one Preparegysimlarly to Exanple 7 from

944- (1- et hyl- 4-pi peridinyl)butyl]-2- TQQS)-l-

met hyl but yl ] oxy) - 8- (net hyl oxy) - 9H dr'n>§banine. LCVMS (System B): tRET =
1.45m n; MEV 377 Exanpl e 1205~ ,"~7FN

6- Am no- 2- (but vl am no) - 9- 14- (4- pi peri di
Prepared simlarly to Exanple 7 from
N2- but y1- 8- (et hyl oxy) -9-[4- (4-pi peridinyl)Qutyl]- 9H purine-2, 6-di am ne.
LCMS (System B): tRET = 1.17mn; M+ 362 |l e 121:

6- Am no- 2Hbut yl am no) - 944- ( 1- et hyl - 4- pi peri | ) butyl1-7, 9-di hydr o8H purin

- 8- one ?

Prepared similarly to Example 112 from 2-(butyloxy)-8-(methyloxy)-9-[4-(4-
piperidinyDbutyl]-8H-purin-6-amine and icdocyclohexane.
LCMS (System B): trer = 1.74min; MH"™ 445

)butyl1-7, 9-di hydr o- 8Hpuri n- 8- one

Example 117: 6-Amino-2-(butyloxy)-9-{4-[1-{2-cyclohexylethvi)-4-piperidinyl]butyil-
7.9-dihydro-8H-purin-8-one

NH,
N
N7
| ] o
/\\/\O N N

Prepared similarly to Example 80 from 2-{butyloxy)-8-(methyloxy)-9-[4-(4-
piperidinyl}butyl}-94-purin-6-amine and {2-iodoethyl)cyclohexane.
LCMS (System BY: trer = 1.99min; MH* 473

Example 118: 6-Amino-2-{{(13)-1-methylbutylloxy}-9-[4-(4-piperidiny)butyl}-7,9-

dihydro-8 H-purin-8-one
NH,
JIH
: NTTR®
E | 0
AL

Iz
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Prepared simlarly to Exanple 7 from

N2- but yl - 944- ( 1- et hyl - 4- pi peri di nyl ) butyl11- 8-

(et hyl oxy) - 9H puri ne- 2, 6-di am ne. LCM5 (System B): tRET = 1.19m n; MW 390
Exanpl e 122:

6- Am no- 2- (but yl oxv) - 9- 45- (4- pi peri di nvl ) pentvl1l-7, 9-di hvdr o- 8H puri n8-one
Prepared simlarly to Exanple 7 from 2-(butyl oxy)-8-(nethyl oxy)-945-(4-

pi peridi nyl)pentyl]-9H purin-6-amne. LCVM5S (SystemB): i RET = 1.52nmi n; M+
377 Exanpl e 123:

6- Ami no- 2- Prrreladsiniariy to Exaniple g 2-{(1 B beethyibrtiigppesipathieyySdé-hy dr o8H pur
i n-8-one (4piepairdbeyirtHavliytamitexanpl e 14 from

2- (but yl oxypa- (Ep@eR g oxyy) = 945mm( ¥ prperi di nyl ) pentyl | - 9H puri n- 6- am ne
and i odoet hane. LCMS 8System B): tRET = 1.59m n; M+ 405 Exanple 124:

6- Am no- 2- Eharhmb A9, 6-Rrrifo-§-U- (@ reatpy-h-pibepdingbubiHav () PeniethyibutyiBxeli- hy dr o8H- pur
i n-8-one  7.9-dihydro-8H-purin-8-one

NH,,
H
= NN
B 0O

N

)

Prepared similarly to Example 7 from 9-[4-(1-ethyl-4-piperidinyl}butyl]-2-{[(1S)-1-
methylbutylloxy}-8-(methyloxy)-9H-purin-6-amine.
LCMS (System B): trer = 1.45min; MH* 377

Example 120: 6-Amino-2-(butylamino)-9-[4-(4-piperidinyl)butyl}-7.9-dihydro-8H-

purin-8-one
NH,
N
N~ TR
| | o
/\\/\N N N
H

N
H

Prepared similarly to Example 7 from N-butyl-8-(methyloxy)-9-[4-(4-piperidinyl)butyl]-
9H-purine-2,6-diamine.
LCMS (System B): trey = 1.17min; MH" 362

Example 121: 6-Amino-2-(butylamino}-9-[4-{ 1-ethvyl-4-piperidinyl)butyl]-7.9-dihydro-
8H-purin-8-one
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Prepared simlarly to Exanple 14 from 2-(butyl oxy)- 8- (net hyl oxy) -945- (4-

pi peridi nyl ) pentyll-9H purin-6-am ne and 1-i odopropane. LCVMS (System B):
tRET = 1.68m n; M+ 419 Exanpl e 125:

6- Am no- 2- (but vl oxv) - 9- 1541- (1- et hyl et hyl ) - 4- Pi peri di nvl | pent/11-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 14 from

2- (butyl oxy) - 8- (et hyl oxy) - 945- (4- pigeridinyl)pentyl]-9H purin-6-am ne and
2-i odopropane. LCVMB (System B): tRET|= L 66m n; M# 419 Exanple 126:

6- Ami no- 2- (but vl oxv) - 9- 1. 5- ( 1- but vIN4= ng%idinvl)pentv11-7,9-dihydr08H-pur
i n-8-one Prepared sim |l ar|y~te~ A 14 from

2- (butyl oxy) - 8- (net hyl oxy) - 945- (4H pi per
1-i odobutane. LCVM5 (SystemB): tRET = 1.78ri n; M+ 433 Exanple 127:

6- Am no- 2- (butyl oxy) - 9- (5- 11- ( 2- net hyl propy1)\- 4- pi peri di nyl | pentyl |7, 9-di hy
dr o- 8H puri n-8-one hydrochl ori de Pr epar ed ilarly to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) - 945- (4- piperidin 3) ent y1F9H puri n- 6- am ne and
1-i odo- 2- net hyl propane. 1H NMR (d6- DMS0) evidgnce indicated that the

mat eri al obtai ned was the hydrochl ori de salt,/giperidine NWat 8 9.4ppm

Prepared similarly to Example 7 from N2-butyl-8-[4-(1-ethyl-4-piperidinyl)outyl]-8-
(methyloxy)-9H-purine-2 ,6-diamine.
LCMS (System B): trer = 1.19min; MH" 390

Example 122: 6-Amino-2-(butyloxy)-8-[5-(4-piperidinyDpentyl]-7.9-dihydro-8 H-purin-

8-one
NH,
y
N7 ™=
| =0
/\/\O/]\N/ N

NH

Prepared similarly to Example 7 from 2-(butyloxy)-8-(methyloxy)-9-[5-(4-
piperidinyl)pentyl]-BH-purin-6-amine.
LCMS (System B): tger = 1.52min; MH" 377

Example 123: 6-Amino-2-(butvioxy)-9-[5-(1-ethyi-4-piperidinylipentyl]-7.9-dihydro-

8H-purin-8-cne
NH,
tﬁ
N
| o}
/\‘/\O/I\N/ N>=

M

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy}-9-[5-(4-
piperidinyhpentyl}-9H-purin-6-amine and iodoethane.
LCMS (System B): tzer = 1.58min; MH" 405

Example 124: 6-Amino-2-(butyloxy)-9-[5-(1-propyl-4-piperidinyl)pentyll-7,9-dihydro-
8H-purin-8-one
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LCMS (System B): tRET = 1.75m n; M\+ 433 Exanple 128:

6- am no- 2- (but yl oxy) - 945- 11- ( 3- net hyl but y1) - 4- pi peri di nyl | pentyl11-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 14 from

2- (but yl oxy) - 8- (net hyl oxy) - 945- (4- pi peridinyl)pentyl]-9H purin-6-am ne and
1- br ono- 3- et hyl but ane. LCM5S (System B): tRET = 1.86m n; M\#+ 447 Exanpl e
129: 6- Am no- 2- (but yl oxy) - 945- (1-cycl opent y1- 4- pi peri di nyl)pentyll-7, 9-

di hydr o- 8H puri n- 8- one Prepared simlarly to Exanple 14 from

2- (butyl oxy) - 8- (net hyl oxy) - 945- (45, p| perl di nyl ) pentyl] - 9H puri n- 6- am ne and
i odocycl opent ane. LCMS ( System B) = 1.75m n; MN 445 Exanple 130:

6- Am no- 2- (but vl oxy) - 9-{5F1- (cy )EE l,met hyl) - 4- pi peridinyl | pentvl}-

7, 9- di hydr o- 8H puri n- 8- one~fy4r,

Nl
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[5-(4-

piperidinyl)pentyl]-9H4-purin-6-amine and 1-iodopropane.
LCMS (System B): trer = 1.68min; MH* 419

Example 125: 6-Amino-2-(butyloxy)-9-{5-[1-(1-methylethyl}4-piperidinylipentyl}-7.9-
dihvdro-8H-purin-8-one

NH,
H
N)\j:N
o
/\/'\o’“\N/ N>:

~

Prepared similarly to Example 14 from 2-(butyloxy)-8-{methyloxy)-9-[5-(4-
piperidinyl)pentyl]-8H-purin-6-amine and 2-iodopropane.
LCMS (System B): trer = 1.66min; MH" 419

Example 126: 6-Amino-2-
8H-purin-8-one

Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[5-(4-
piperidinyl)pentyl]-9H-purin-6-amine and 1-iodobutane.
LCMS (System B): trer = 1.78min; MH™ 433
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Prepared simlarly to Exanple 14 from 2-(butyl oxy)- 8- (net hyl oxy) -945- (4-
pi peridi nyl ) pentyl]-9H purin-6-am ne and i odonet hyl cycl opentane. 1F1 NWVR
(cl6- DWVBS0) evidence indicated that the naterial obtained was the
hydrochl ori de salt, piperidine NWat 8 9.6ppm LCV5 (SystemB): tRET =
1.87m n; MN 459 Exanpl e 131:

6- Am no- 2- Chut yl ) C | e - 4-pi per.i di nvbhenb10-
7, 9- dlhydrgbo Zindle ?%;;iugﬁfgf(gﬁﬁgﬁ%iﬁgfﬁémE% §££§H$§PE@¢¥&®§$§§exane (0.1

mml) was weT gne miine ubeana air al i quot (0.5nl, 0.12mmol) of a

sol ution of

2- (but yl oxy) - 8- (net hyl oxy) - 945- (4 p| eridi nyl)pentyl]-9Hpuri n-6-am ne
(0.435g ng, 1.2mmol) suspended HNn S m) was added. DI PEA (40 pl, 0.229
mmol ) was added and heated.at~ i 18 hours. An additional portion of
1-i odopropane (80p.1) and D PEA (20pMN-_was added and heating continued for
a further 18 hours. DMSO (200 uL) was added and the solution and the

m xture purified by Mass Directed AutoPre thod A). The sol vent was
evaporated in vacuo using the Genevac. The was redi ssolved in 4M
HCl / di oxane (0.2 m ), capped and stood at ro t erature for 18 hours.
The solvent was dried under a streamof nitrogen in the Radl eys bl owdown
apparatus. The material was redissolved in nmethanol (0.5 nl), and applied

to a 0.1 gPapaRARIMRYY to3BEMPR RGRIZAHONSE)- Nrﬁélhsf@iyb‘@'[@t‘lr 1.5m). The
cartridge %érlcﬁﬂyﬂb &fy11o /7-Burred-BRaneland 3.1l me eSOHVr\ﬂ\WIIQ (s removed. The
s, et Aol sl di%emoﬁ%as%ﬂrat ed to

dryness t tRET =

1.04m n;

6- Ami no- 2- é%Mﬁjﬁﬁ%@W JBH(41E?W@HWH|ﬁ¥I)heXV11 7, 9- di hydr o- 8H puri n-8- one
hydr ochl or i_de Prepared S|n1IarIy to Exanple 7 from _

2- (butylox xarpple ; Qe-(Quiglo 3 hytylhg O
LCVS ( Syst . 61m n; M-—I+ 391 Exanple 133

6- Am no- 2- (butyloxv) 9- [6 (1- ethx& 4- pi peri di nyphexyl ] -7, 9-di hydr o- 8Hpuri n-

8-one NH2 Nrk--.N H
NT ™=
)I>:o

/\/\O/H\N N

N\\(
Prepared similarly to Example 14 from 2-{butyloxy)-8-(methyloxy)-9-[5-(4-

piperidinyl)pentyl}-8H-purin-8-amine and 1-bromo-3-methylbutane.
LCMS (System B): trer = 1.86min; MH™ 447

Example 129: 6-Amino-Z-{butvloxy)-8-[5-(1-cyclopentyl-4-piperidinyhpentyl]-7,9-
dihydro-8 H-purin-8-one

NH2
H
N N
Q
MOJL?EN%
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rO oXNN Prepared simlarly to Exanple 7 from

2- (butyl oxy) -946- (1- et hyl- 4-pi peri di nyl ) hexyl ] - 8-

(et hyl oxy) - 9H puri n-6-am ne. LCMS (System B): tRET = 1.65m n; Ml-14 419

Exanpl e 134:

6- Am no- 2- (but vl oxv) - 9- {6- 11- ( 1- net hyl et hyl ) - 4- pi peri di nvl | hexyl }-7, 9-

di hydr o- 8H puri n- 8- one NH2 VC'*---N OXNN Prepared simlarly to Exanple 7

from 2- (butyl oxy)-9-{611-(1-net hyl et hyl ) - 4-

pi peri di nyPTerexsd simigarly s Exarmos ¥4 Wdéwvlﬁmﬁa{meml.oxv@d@(ﬁwst emB): tRET =

1. 70m n; Mgdiped@8y fpratuthpB-plB%-6-amine and iodocyclopentane.

6- Ami no- 2- Lea@stsmanhyd) oXy3mPd( 44%i peri di nyl ) buty11-7, 9-di hydr o8H- puri

n- 8- one Prepared simlarly to Exanple 7 from 1, 1-di et hyl et hyl

4-{446- am mamddie 130: 6-Amino-2-(butyloxy)-9-{5-[1-(cyclopentyimethyl)-4-piperidinylloentyl}-

met hyl et hyl7)®dydr& 8 Gmatimgloax y#Wdrbthgidei n- 9- yl | but y1} - 1- pi peri di necar boxyl at e
LCMS (SystemB): tRET = 1.17mn; M-1+ 349

NH,
H
N’l\j:N
o]
/\/\‘O/H\N/ N\F

Hel
Nb
Prepared similarly to Example 14 from 2-(butyloxy)-8-(methyloxy)-9-[5-(4-
piperidinyl)pentyl]-9H-purin-6-amine and iodomethylcyclopentane. "H NMR (ds-
DMSQ) evidence indicated that the material obtained was the hydrochloride salt,

piperidine NH" at § 9.6ppm.
LCMS (System B): trer = 1.87min; MH" 459

Example 131: 8-Amino-2-{butyloxy)-8-{5-11-(2-cyclohexylethyl}-4-piperidinyllpeniyl}-
7.9-dihydro-8H-purin-8-one hydrochloride

HCI

(2-lodosthyt)cyclohexane (0.1 mmol) was weighed into a tube and an aliguot (0.5ml,
0.12mmol) of a solution of 2-(butyloxy)-8-{methyloxy)-8-[5-(4-piperidinyl)pentyl]-9H-
purin-6-amine (0.435g mg, 1.2mmol) suspended in DMF (6 ml) was added. DIPEA
(40 pl, 0.229 mmol) was added and heated at 50°C for 18 hours. An additional
portion of 1-iodopropane (80u!) and DIPEA (20ul) was added and heating continued
for a further 18 hours. DMSO (200 uL) was added and the solution and the mixture
purified by Mass Directed AutoPrep (Method A). The sclvent was evaporated in
vacuo using the Genevac. The residue was redissolved in 4M HCl/dioxane (0.2 ml),
capped and stood at room temperature for 18 hours. The solvent was dried under a
stream of nitrogen in the Radleys blowdown apparatus. The materiai was
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Bi ol ogi cal Data Conpounds of the invention were tested for in vitro

bi ol ogi cal activity in accordance with the foll ow ng assays, or simlar
assays: Assay for the Induction of Interferon-a using Cryopreserved Human
Peri pheral Bl ood Mononuclear Cells (PBMCs) Conpound Preparation Conpounds
were dissolved in DMSO. Serial 2-fold dilutions with DVBO were prepared and
0. 25ul di spensed into 384-wel | clear Greiner polypropylene plates.

Pr epar at i offdiseolyBNIrEeHiageld0 Samth red artied p @ & 1 3GUHICARIYESIbt ai ned from
heal t hy hutregtodditaned witihraitteinbl, doal)i Ahe Barridge vasrelstedadthavadranal d ont o 15ml

Fi col | gr adism} snd the k@us0sepremives , Trarghnmpentdd eugedved ink@DOg i or 20 mi n.

Cel I's in thexpanthonh ahdevdtorsemio Rtk arague th@ﬁt%&%ﬁfﬁb@uﬁ@Q%n@W efully renoved
and washed ngys\{gngﬂ ng_(p&ml WW at 400g for 5 mn to harvest). The
final pell e S resu ended I'nfreezing msdl um (90% Heat - i nacti vat ed
serum 10% VSO 1§2) @Aﬁﬁ A lRggr esuspended
cell's were TI&M 4 3ret ' ' LT reezer, and
stored at -T40C Tor up to 4 nonths. I|ncubation and Assay for I nterferon-a

| medi ately prior to assay, vials ofucryopreserved (frozen) PBMCs were
thawed rapidly in a water bath at C.HA 1:10 dilution of the cells in
trypan blue was prepared and coun . oPBMCs were then diluted in growh
nmedia [RPM 1640 contai ni ng’&@%a&éﬁ al f serum (invitrogen),
Penicillin+Streptavidin (G bco cat. # 256830-024, 1:50), L-d utam ne 2mV
and 1000units/ mL reconbi nant human | FNga (Preprotech catal ogue #300-02)]
to a density of |x106 cells/m, and 50ul/well_dispensed to 384-well clear
G ei ner pol ypropyl ene pl ates containing 0.250\DVSO or test conpound in

0. 250 DMSO. Top final concentration of conpo s typically 50uM or 5uM
(to obtain curve fit for highly active conpou Pl ates were incubated
for 24h at 37Cin 5% CO2. A nmulti-isoformimunoassay was used to quantify
| FNFa in PBMC supernatants. Rabbit pol yclonal antibody agai nst human | FN-a
(cat al ogueprpaRasindhiPh Exampri Bfdn Sebenblyl-BGhetgisxgiolieied 1: 10000 in assay
buffer (RPN %hg)@ ol 1iRG- a:[.r(;gr(@fet al calf serum Invitrogen) and 20pl was
added to (Ca;gg{h o é NEE{ | e Discovery) single small-spot

384- wel | ?gg%ﬁ FrT an |b y coated) pI ate. The plate was

i ncubat ed E%m _hg 3 e _'dp(gaHFol | owi ng

t hree wash ' 5 ' ' ' h well of
the plate. " The plrate Was t hen i ncubat ed for 1 hour at roomterrperature wth
vi gorous shaking. A pair of nonoclogal antibodies tol FN-a (catal ogue
nunbers 21100 and 21112, Stratech S\i\ermtifi c) were |labelled with sul fo-TAG
(MSD), diluted 1:1000 in assay buf)fer ?’?AOZOpl added to each well of the

pl ate. The plate was further~iricybaté or 1 hour at roomtenperature with
vi gorous shaking. Follow ng three washes-with PBS, 30pl of x2 T buffer
(MSD) was added to each well and the plat s read on an MSD Sector 6000
pl ate reader. Data were nornmalised to internal plate controls of 1uM

resi qui nod (n=16) and DMSO (n=16). pEC50 val u were derived by 4-paraneter
curve fit with IRLS in ActivityBase, from 11- t, two-fold serial
dilution of test conpounds. Results

Prepared similarly to Example 7 from 2-(butyloxy)-9-[6-(1-ethyl-4-piperidinyl )hexyl]-8-
{methyloxy)-9H-purin-6-amine.
LCMS (Systemn B): trer = 1.65min; MH" 419

Example 134: 6-Amino-2-(butyloxy)-9-{6-[1-(1-methviethy!}-4-piperidinyllhexyl}-7.9-
dihydro-8H-purin-8-one
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Exanples 1 to 135 have been shown to have nean pEC50 of >5.8. Assay for the
I nduction of Interferon-a and TNF-a using Fresh Human Peri pheral Bl ood
Mononucl ear Cells (PBMCs) Conpound preparation Conpounds were di ssol ved
and serially diluted in DVSO to give 100x the required concentration range
using a Bionek 2000. 1lul of test conpound was transferred into 96-well
tissue culture plates using a Biomek FX Each conpound was assayed in
duplicate for each donor. Each plat contained a dilution series of the
TLR7/ 8 agoni st resiquinod as standa d and Col um 11 contai ned 1pl of 200pM
resiquinod (giving a 2pMfinal co 6%;5 |on used to define the
approxi mat e maxi mal response te. [ Preparati on of PBMCs Bl ood
sanpl es fromtwo human donors wet e coII cted into sodium heparin (10U nil).
25m vol unes of whol e bl ood were overlai d onto 15m s Hi stopaque in Leucosep
t ubes which were centrifuged at 800g for 20m n and the band at the

pl asma/ hi st opaque interface carefully renove The collected cells were
centrifuged at 2500rpmfor 10 m n. and the pe t resuspended in 10nl of
media (RPM 1640 (Low endot oxin) supplenmented wjth 10% v/v foetal calf
serum (FCS, |ow endotoxin) 100U/ mL penicillin 100pg/ mL streptonycin,
10mM L-gl utam ne and | x nonessential am no aci A 1:20 dilution of the
cells was prepared using trypan blue 8( the cells counted using a

haenocytoneter. The PB wer e dto f|n ncentration of 2x1
06/ ml andn%ﬁ?ﬂi‘iedo?'m'ﬁb’g/[:@)@lnlq@eggg g’n@?’%‘ﬁ V%é{%iH@eWQWB m'b)f's containing | pl
of diluted mr&g@nnﬂ]ﬁwwtm@nethmwww &A®iNBssays for Interferon-a and TNF-a

The cel | plLep @ystomB)weee= lAbwbaMeld4s3dr 24hr. (37C, 95% air, 5% C2) after
whi ch a sanpl e of the supernatant was renoved using the Bionek FX and

assayed for,hobl 1bE'\*a@\nﬁr&dz-ﬂiNﬁie%@Hyfygxyﬂ-bﬂz;-@%ér!@@@mi;ﬁ,glah%w ery)
electroche%h_ﬂﬁ!%_g%ence assay platform e a assay was carried out
simlarly cri bed above. The TNF-a assay was carried out as per
kit instructions (Cat No K111BHB). Ckaklne rel eased was expressed as a
percent age of the 2pM resiqui nod cont oIH(cqunn 11). Thi s percentage was
pl otted agai nst conpound concentr ;E §=5he pPEC50 for the response
determ ned by non-linear | east qu@ rve fitting. For the IFN-a
responses generally a 4 paraneter Ioglstl nodel was sel ected. For the TNF
responses where a clear maxi num responsei\was obtained (i.e. a well defined
pl ateau in the response was observed) thén a 4 paraneter nodel was
generally wused. |If the upper asynptote \of the curve wasn't well defined
then the curve fitting was generally cofistyained to a nmaxi mal response of
100% (i .e, to the response to 2pM resiquinfod) or to the response of the

hi ghest concentration tested if this was greater than the resiquinod
response. Some curves were bell shaped for one or both cytokines and the
cyt oki ne ddtrepane sifhiarigddovBxahpdgpé frofm 1 hdimstiylettehafficlG-anaspadtite (1. e.

concent r at ireaisyIAR)sRyHBRARE YD) IMIpEre-YIRYIyIFE pifctigipoasitoxy el e gener ally

excl uded fnemd R§sibinte): HéﬁaHHYmWFNWi%Eﬁ exception of the concentration
i mredi at el y abové the ‘peak response. Curve fitting thus concentrated on the

up sl ope of the Egse response curve. Results Exanples 1, 7, 8, 23, 24, 29,
81, and 13 an pECoos for induction of |IFNa and TNF-a of >7 and <6

respectlvely Exanpl es 9, 10, 30, 69, 92, 95, and 102 showed nean pECsos
for i nduct iGompolindskifitte invedtiorNFera testedf8r jamitro bBlauespativiiyie hgcordance
with the following assays, or similar assays:

Assay for the Induction of Interferon-g. using Cryopreserved Human Peripheral Blood
Mononuclear Cells (PBMCs)

Compound Preparation

Compounds were dissolved in DMSQ. Serial 2-fold dilutions with DMSO were
prepared and 0.25ul dispensed into 384-well clear Greiner polypropylene plates.
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Exampl es 32, 38, 94, 96, and 108 showed nean pECoos for induction of |IFN-a
and TNF-a of >9 and <6 respectively. Exanples 18, 41, 42, 66, 91, 104, 106,
119, and 122 showed nean pECoos for induction of IFNNa and TNF-a of >9.5
and <7.5 respectively. Allergen-driven Cvtoki ne Assay using Fresh Human
Peri pheral Bl ood Mononuclear Cells (PBMCs) from Atopic Volunteers An assay
based on cg-culture of atopic human donor derived peripheral bl ood
mononuc| eafregagation of with allergen and test conpounds was devel oped.
After 5-6 days culture, cell supernatants were assayed for a range of
cyt oki nes. BiSodrpaupies @iruppa P@inl ererdobipioethidsn healby dissotioneds. iihd/B0, t hen
serially dblbbd Bbshnvairhyd bes®ahaiohteREhn &iediGramshsim sunpbemes,ed with
100U L pepifidntiriyeffat %ﬁ%r% rh.f éQﬁs‘?mﬁ%'HAnd %ﬂﬁ%l%sr%/% %E% to give 4x

d

t he requi reer%oncentra range in I €S Each

conpound LATS ety FermoVedand WS?“G TCEBNE ””Bur%’se dPati on of
PBMCs Def i Bm'm*@ﬁveﬁhnﬁw maEMG?WW%PWQQTEQ%WSWdtUG‘ 19874988 gi ¢ to

Ti not hy gr B8etivaigd sewmt /9% (RIIP)de 2 Z8bersantragen ashid metsal. Thee upper | ayer of
serum was cslipectiatceindetadbadr crpacdserat ¢fcbzab) B6G of rote cBbtratied rber,

(H1- aut ol oggigtoee ktHThOeClibeud toWehodtidyer of cells was resuspended in 50nl PBS
(+Ca +My), 25nl diluted bl ood were overlaid onto 20mL Lynphoprep in 50nl

tubes then cantrifloe gorgﬁgrpgrmfor 20 mnutes at RT. The band at the
serum Lynp ully renoved. The collected cells were
washed W|th PBS and re-suspended at 4x1 06/l in gromh mediumwth

Hl - aut ol ogtitrgediately priorppRESaY Wigleolsewpegered (froas G wese thawetl | n

fl at - bot t orepiiiyde aweltdr bpthaat 85°0. rA 1:h@ dities eintbe calib irbyganblugiwaet hy gr ass

anti gen (Aplepieehl@doumbd. tres PRMODIR@NE ten dllutéPiplgeith Alk@ia¢RPGETE40at ions in a
total vol upghifin @@metaulca@yé}%l(mtrﬁ? %fem:nmgtr@p?mrﬁ(d%&to%ﬁ #Were I ncubat ed

at 37C in 5% 2k O ) Ebﬂ.ﬁ%gﬁé%r%m 1408l, ntsﬂﬁ%é&@}a = u(?r?a%nF was

har vest ed an rem)kl nes in

SI I Nes

o net anban g Hegoias caaogs ooyl S5l B b vc@ﬂvmi@ngé ilates To
Human THL/ FRBeEY st clear @W%B@WO@%%@WHW@W 'st udi es
wi t h PBMCstelst aamimtind pdsdout WgSal [Tep fjnd comeotradion Bkeomploesd Bas @plcaltv and 92 were
shown t o r soluger nodw clbisia kued fit toehigh? aciye akhpasidé )L PaténgderkL- 13 in a dose
response npgRefiedYol M4h%t 3P4 ih @dHchl.on observed at 0.008gM for IL-5 and
1:1041.i .M for 1L-13 conpared to the allergen control.

A multi-isoform immunoassay was used to quantify IFN-c in PBMC supernatants.

Rabbit polyclonal antibody against human 1FN-a {catalogue number 31101, Stratech

Scientific) was diluted 1:10000 in assay buffer (RPMI 1640 containing 10% fetal calf

serum, |nvitrogen) and 20ul was added to each well of an MSD (Meso-Scale

Discovery) single small-spot 384-well GAR (goat anti-rabbit antibody coated) plate.

The plate was incubated for 1 hour at room temperature with vigorous shaking.

Following three washes with PBS, 20l of cell supernatant were added to each well

of the plate. The plate was then incubated for 1 hour at room temperature with

vigorous shaking. A pair of monoclonal antibodies to IFN-a (catalogue numbers

21100 and 21112, Stratech Scientific) were labelled with sulfo-TAG (MSD), diluted

1:1000 in assay buffer and 20ul added to each welt of the plate. The plate was

further incubated for 1 hour at room temperature with vigorous shaking. Following

three washes with PB3, 30pl of x2 T buffer (MSD) was added to each well and the

plate was read on an MSD Sector 6000 plate reader.

Data were normalised to internal plate controls of 1uM resiquimod (n=16) and DMSO
(n=16). pEC50 values were derived by 4-parameter curve fit with IRLS in

ActivityBase, from 11-point, two-fold serial dilution of test compounds.

Resulis
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Claims 1. A method of treatnment of allergic diseases and other inflammatory
conditions for exanple allergic rhinitis and asthma, infectious di seases,
and cancer which nmethod conprises adm nistering an effective anount of a
conmpound of forrmula (I): NH2 0 (1) wherein; RL is G mal kyl am no, or
Cl_6al koxy; R2 is a group having the structure:

Examples 1 to 135 have been shown to have mean pECg of >5.8.

Assay for the Indugtion of Interferon-a and TNF-a using Fresh Human Peripheral
Blood Mononuclear Cells {PBMCs)

Compound preparation

Compounds were dissolved and serially diluted in DMSO to give 100x the required
concentration range using a Biomek 2000. 1ul of test compound was transferred into
96-well tissue culture plates using a Biomek FX. Each compound was assayed in
duplicate for each donor. Each plate contained a dilution series of the TLR7/8
agonist resiquimod as standard and Column 11 contained 1l of 200uM resiquimod
(giving a 2uM final concentration, used to define the approximate maximal response
to resiquimaod).

Preparation of PBMCs

Blood samples from two human donors were collected into sodium heparin (10U/mt).
25mt volumes of whole blood were overlaid onto 15mls Histopaque in Leucosep
tubes which were centrifuged at 800g for 20min and the band at the
plasmarhistopaque interface carefully removed. The collected cells were centrifuged
at 2500rpm for 10 min. and the pellet resuspended in 10ml of media (RPM! 1640
{(Low endotoxin) supplemented with 10% v/v foetal calf serum (FCS, low endotoxin)
100U/ml penicillin G, 100ug/ml 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 haemocytometer. The PBMCs were diluted to give a final
concentration of 2x10°%m! and 100ul of this cells suspension was added to wells
containing 1l of diluted test compound.

Incubation and Assays for Interferon-o. and TNF-o

The cell preparations were incubated for 24hr. (37°C, 95% air, 5% CO;) after which a
sample of the supernatant was removed using the Biomek FX and assayed for both
IFN-a and TNF-a using the MSD (Mesoscale Discovery) slectrochemiluminescence
assay platform. The IFN-a assay was carried out similarly to that described above.
The TNF-a assay was carried out as per kit instructions (Cat No K111BHB).

Cytokine released was expressed as a percentage of the 2uM resiquimod control
{column 11). This percentage was plotted against compound concentration and the
pEC50 for the response determined by non-linear least squares curve fitting. For the
IFN-o 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 medel was generally

154



nis an integer having a value of 1 to 6; Het is a 6-nenbered saturated

het erocycl e contai ning one nitrogen atomwherein Het is attached to the
-(CH2)- noiety at any carbon atom of the heterocycle; R3 is hydrogen,

Cl _sal kyl, or C3.7cycl oal kyl CO6al kyl ; or a pharnaceutically acceptable salt
t hereof. 2. A corrpound of formula (1'): NH2 wherein; R is G _sal kyl am no,
or Cl. 6al kox F? roup having the structure: n'" is_an integer
having a vet e lfd e‘ippteba%/ DF‘E$°ftEe gu W%%é“fe@@e@}ffjd?%ﬂt%cﬁé?@?%ycl e

cont ai ni ngwameensrally eepsiraiacd in ameriapiTeskense pfsl 08% (he liethetresponge to( CH2) r , |, -

noi ety at 2wy resayulvond) at orhafespdnee bisthe highgst kecentration 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,

Resulis

Examples 1,7, 8, 23, 24, 29, 81, and 135 showed mean pECss for induction of IFN-
o and TNF-a of >¥ and <6 respectively.

Examples 9, 10, 30, 69, 92, 95, and 102 showed mean pECsps for induction of IFN-a,
and TNF-¢ of >8 and <6 respectively.

Examples 32, 38, 94, 96, and 108 showed mean pECss for induction of IFN-o and
TNF-a of 9 and <6 respectively.

Examples 18, 41, 42, 66, 91, 104, 106, 119, and 122 showed mean pECss for
induction of IFN-¢ and TNF-a of »9.5 and <7.5 respectively.

Allergen-driven Cyiokine Assay using Fresh Human Peripheral Blood Menonuclear
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
b-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/mi penicillin G, 100pg/mi streptomycin,
10mM L-glutamine) to give 4x the required concentration range in the presence of
0.04%DMSO. Each compound was assayed in triplicate at all 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 (Hl-autologous serum). The lower layer of
cells was resuspended in 50m| PBS (+Ca +Mg), 25ml diluted blood were averlaid
onto 20ml Lymphoprep in 50ml tubes then centrifuged 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
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R3. is hydrogen, C _sal kyl, or C3_7cycl oal kyl Co_6al kyl; or a salt thereof;
with the proviso that a conpound of fornula (I') is not

2- but oxy-7, 8-di hydro-9- [2-(piperidin-2-yDethyl]-8-oxoadenine. 3. A
conmpound according to claim2, or a salt thereof, wherein R is n-butyl oxy.
4. A conpound according to claim2, or a salt thereof, wherein Rl is
(1S)-1- nethyl butoxy. 5. A conpound according to any one of clains 2 to 4,
or a salt thereof, wherein n' is 2, 3, or 4. 6. A conpound according to any
one of cl amesium with fl-autglogpus agrumt ITBMSesfwerghegder gt Rax108gekla/wglin 7. A
conpound adstdrottbmgd B®wahplaend bé pekendf 20ughmi7Timothy grasabttigeh&lleof , wher ei n

R3' is 1- maphns) ehdwekt cohpotndeQTBEwHBSHAS EMEsH tagortsin amtalapRmefof 20@I.Ms 2 to 7,
or a salt thereof, wherein R3' Is hydrogen. 9. A conmpound according to any

one of claimsb . to or. a_salt thereof, wherein R3'" is n-propyl. 10. A
conpound OFE§J§QP@E§Q¥¥%%?§§%W%Cted fromthe list consisting of:

6- am no- 2- (butyl oxy)-9-[4-(1-ethyl-4-piperidinyl)butyl]-7,9-di hydro-8H pur
n- 8- one; Glataniare cobdted FB7EE mbReQO poper fod dayy-pErengel egiur ffops) - 1- m et hyl
but yl ] oxy} edecHOweiididsytcin@sBbl-apd sioredd:t e208C prior to analysis. Cytokines and

6- am !"3_‘ 2- LhdrdcRled i8S M{a%&sﬂlérﬁ&é’ﬁect@d ﬁé%d—hﬂééo seldwikesvay 10-spot

pi peri di ny : ﬂxﬂ; puri n- 8- one;

6-anino-2-%%%%ggaqeﬁéﬁ @ﬂl utﬁﬁ?ogg)-Q-[S-(4-piperidinyl)propyl]-7,9-dihydro
8H purin-8-one; 6-amin o-2-{[(1S)-1 . . _

- met hyl but m TB???\L@SEW fjg_tg(frf_ ﬁVFeéttW%W'H‘-PBMCS from at least two allergic

pi peri di nyldpprefyeinpies 8. 8i18\aod 82 sergpholvi 1@regres pragugtion of the Th2

6- ami no- 2- chuokiydsdkyp)and4id4§ ib-pdapydspérge mpamiedwitly: polatrgduttioh @sdivay dr o- 8H- pur i
n8- one; at < 0.008uM for |L-5 and <0.04uM for IL-13 compared to the allergen control.
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and salts thereof. 11. A conpound as defined in any one of clainms 1 to 10,
or a pharmaceutically acceptable salt thereof, for use in therapy. 12. A
conpound as defined in any one of clains 1 to 10, or a pharmaceutically
acceptable salt thereof, for use in the treatnment of allergic diseases and
other inflammatory conditions. 13. A nethod of treatnent of allergic

di seases apg; ot her inflamatory conditions, which method conprises

adm ni st er 0 a human subject in need t hereof a therapeutlcally

ef fective anmoun defined in cl ai 1 to 10, or
2 phar macedt i ca M hg@@iﬁ%%@?@ S 3ReSIE Ry =R A e i dar

conposi tion conff Pkl alewibblingndastame infeefiors digparesmBdsenerains 1 to 10,

or a phar maceut Wjelt slnytha@ ceprrish edsialsteringen elidctiveagraounhel apgommored of
pharmaceut i cal | wrrada@pt abl e diluents or carriers. 15. A nethod of treating
or preventing di sease conprising the admnistration to a patient hunman
subj ect suffering fromor susceptilkbe to disease, a vaccine conposition
conprising an antigen or antigen cdnpospition and a conmpound as defined in
any one of clains 1 to 10, or a n S;;cally acceptabl e salt thereof.

wherein;
R'is Cqsalkylamino, or Cqsalkoxy;
R?is a group having the structure:

(CH,):- <EE£:> R®

n is an integer having a value of 1 to 6;
Het is a 6-membered saturated heterocycle containing one nitrogen
atom wherein Het is attached to the -(CH,),- moiety at any carbon
atom of the heterocycle;
R?is hydrogen, Cysalkyl, or CascycloalkylCosalkyl;

or a pharmaceutically acceptable salt thereof.

2. A compound of formuta (I'):

2
H
NS N/L_
| o
R1'/I\N/ N
Lo

wherein;
R" is C,galkylamino, or C,galkoxy;
R” is a group having the structure:

_(CHz)n- e R:;'
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10.

n’ is an integer having a value of 1 {c 6;
Het' is a 6-membered saturated heterocycle containing one nitrogen
atom wherein Het' is attached to the -(CHz)»- moiety at any carbon
atom of the heterocycle;
R¥ is hydrogen, Cysalkyl, or CarcycloalkylCosalkyl;
or a salt thereof;
with the proviso that a compound of formula (1"} is not 2-butoxy-7,8-dihydro-9-
[2-(piperidin-Z2-yl)ethyi]-B-oxocadenine.

A compound according to claim 2, or a salt thereof, wherein R is n-butyloxy.

A compound according to claim 2, or a salt thereof, wherein R" is (18)-1-
methylbutoxy.

A compound according to any one of claims 2 to 4, or a salt thereof, wherein
n'is 2, 3, or 4.

A compound according to any one of claims 2 to 7, or a sait thereof, wherein
R is ethyl.

A compound according to any one of claims 2 to 7, or a salt thereof, wherein
R is 1-methylethyl.

A compound according to any one of claims 2 to 7, or a salt thereof, wherein
R¥ is hydrogen.

A compound according to any one of claims 2 to 7, or a salt thereof, wherein
R?¥ is n-propyl.

A compound or a salt thereof selected from the list consisting of:
B-amino-2-{butyloxy)-9-[4-(1-sthyl-4-piperidinyl)butyl]-7,9-dihydro-8H-purin-8-
one;
6-amino-9-[2-(1-ethyl-4-piperidinyl)ethyl]-2-{[(1S5)-1-methylbutylJoxy}-7 ,9-
dihydro-8H-purin-8-one;
G-amino-2-{J(18)-1-methylbutyl]oxy}-9-{2-[1-(1-methylethyi)-4-
piperidinyllethyl}-7,9-dihydro-8 H-purin-8-one;

B-amino-2-{[{ 18} 1-methylbutylJoxy}+9-[3-(4-piperidinyl)propyl]-7,9-dihydro-
8H-purin-8-one;
G-amino-2-4[(135)-1-methytbutyl]oxy}-9-{3-[1-{1-methylethyl)-4-
piperidinylpropyi}-7,9-dihydro-8 H-purin-8-one, and;
G-amino-2-(butyloxy)-9-[4-(1-propyl-4-piperidinyl)butyl}-7,9-dihydro-8 H-purin-
8-one;

and salts thereof.
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11.

12.

13.

14.

15.

A compound as defined in any one of claims 1 fo 10, or a pharmaceutically
acceptable salt thereof, for use in therapy.

A compound as defined in any one of claims 1 to 10, or a pharmaceutically
acceptable salt thereof, for use in the treatment of allergic diseases and other
inflammatory conditions.

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 1 to 10, or a pharmaceutically acceptable salt thereof.

A pharmaceutical composition comprising a compound as defined in any one
of claims 1 to 10, or a pharmaceutically acceptable salt thereof, and one or
more pharmaceutically acceptable diluents or carriers.

A method of treating or preventing disease comprising the administration to a
patient 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 1 to 10, or a pharmaceutically acceptable salt
thereof.
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