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The innate immune response was originally thought to be non-specific, but is now
known to be able to discriminate between self and a variety of pathogens. The
innate immune system recognises microbes via a limited number of germline-
encoded Pattern-Recognition Receptors (PRRs) which have a number of important
characteristics.

Toll-like receptors (TLRs) are a family of ten Pattern Recognition Receptors
described in man. TLRs are expressed predominantly by innate immune cells where
their role is to monitor the environment for signs of infection and, on activation,
mobilise defence mechanisms aimed at the elimination of invading pathogens. The
early innate immune-responses triggered by TLRs limit the spread of infection, while
the pro-inflammatory cytokines and chemokines that they induce lead to recruitment
and activation of antigen presenting cells, B cells, and T cells. The TLRs can
modulate the nature of the adaptive immune-responses to give appropriate protection
via dendritic cell-activation and cytokine release (Akira S. et al, Nat. Inmunol., 2001:
2, 675-680). The profile of the response seen from different TLR agonists depends
on the cell type activated.

TLR7 is a member of the subgroup of TLRs (TLRs 3, 7, 8, and 9), localised in the
endosomal compartment of cells which have become specialised to detect non-self
nucleic acids. TLRY plays a key réle in anti-viral defence via the recognition of
ssRNA (Diebold S.S. et al, Science, 2004: 303, 1529-1531; and Lund J. M. et al,
PNAS, 2004: 101, 5598-5603). TLRY has a restricted expression-profile in man and
is expressed predominantly by B cells and plasmacytoid dendritic cells (pDC), and to
a lesser extent by monocytes. Plasmacytoid DCs are a unique population of
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Interferon was first described as a substance which could protect cells from viral
infection (Isaacs & Lindemann, J. Virus Interference. Proc. R. Soc. Lon. Ser. B. Biol.
Sci. 1957: 147, 258-267). In man, the type | interferons are a family of related
proteins encoded by genes on chromosome 9 and encoding at least 13 isoforms of
interferon alpha (IFNa) and one isoform of interferon beta (IFNB). Recombinant IFNa
was the first approved biological therapeutic and has become an important therapy in
viral infections and in cancer. As well as direct antiviral activity on cells, interferons
are known to be potent modulators of the immune response, acting on cells of the
immune system.

As a first-line therapy for hepatitis C virus (HCV) disease, interferon combinations
can be highly effective at reducing viral load and in some subjects in eliminating viral
replication. However, many 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 with a number of unwanted adverse effects which are
shown to affect compliance (Dudley T, et al, Gut., 2006: 55(9), 1362-3).

Administration of a small 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
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Further mechanisms for the induction of interferons are via TLR-dependent signalling
events. In man, plasmacytoid dendritic cells (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
TLR9 and stimulation of these receptors with viral RNA or DNA respectively can
induce expression of interferon alpha.

Oligonucleotide agonists of TLR7 and TLR9, and small molecule purine-based
agonists of TLR7 have been described which can induce interferon alpha from these
cell types in animals and in man (Takeda K. et al, Annu. Rev. Immunol., 2003: 21,
335-76). TLRY agonists include imidazoquinoline compounds such as imiquimod
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. International Patent Application publication number WO
2008/114008 (AstraZeneca AB/Dainippon Sumitomo Pharma Co. Ltd.) discloses 9-
subsituted-8-oxoadenine compounds as TLR7 modulators.

It remains unclear how small molecule purine-like compounds can induce type |
interferons and other cytokines since the molecular targets of these known inducers
have not been identified. However, an assay strategy has been developed to
characterise small molecule inducers of human interferon IFNa (regardless of
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In a first aspect, there are provided compounds of formula (1):
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wherein;

R"is Ci.salkylamino, Cysalkoxy, or Cacycloalkyloxy;

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

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

(1)

In a further embodiment, R' is Cysalkylamino or Cysalkoxy.
In a further embodiment, R' is n-butyloxy.

In a further embodiment, R' is n-butylamino.
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Certai n compriRdsembodim@nt, RY &M -hiah xyeen shown to be inducers of human
interferon and may possess an inproved profile with respect to known

i nducers of human interferon, for exanple enhanced potency, and may show
enhanced 5%@@6??0?@9“*@?”%EN&‘WPPHUWEgEeCt to TNFa. For exanple, certain
conpounds of the invention indicate greater than 1000-fold selectivity for
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may be useful in the treatnent of various disorders, for exanple the
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there are; provhdednSOIRANNR® i2h s iath bl b er &1 1
In a further embodiment, m is 3.
In a further embodiment, m is 4.
In a further embodiment, m is 5.
In a further embodiment, m is an integer having a value of 4 to 6.
In a further embodiment, m is 6.
In a further embodiment, n is 0.
In a further embodiment, nis 1.
In a further embodiment, n is 2.
In a further embodiment, n is 3.
In a further embodiment, n is 4.
In a further embodiment, n is an integer having a value of 2 to 4.

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



Rl is C -6al kylam no, G -6al koxy, or C3-7cycl oal kyl oxy; mis an integer
having a value of 3 to 6; nis an integer having a value of 0 to 4; with
t he proviwo 20tvatigi3dhen mis 3 and n is 1, then Rl is ot rer/ErPh@9/om2biit yl oxy;
and salts thereof. In a further enbodinent, Rl is G -6al kyl am no or
G -6al koxy. In a further enbodinment. Rl is n-butyloxy. In a further
enbodi nent, Rl is n-butylam no.In Feur t her enbodi ment, RL is (1
S) - 1-net hyl butyl oxy. In a further odiHTent, Rl is (
1S) - 1-met hyl propyl oxy. In a furtNér ®ybodj mrent, Rl is ( 1
S)-1-met hyl pentyloxy. In a furth I egbodi ®, RLis 1-nethylethyloxy. In a
further enmbodiment, Rl is cyg{etu Xy:NIn a further enbodinent, Rl is
cycl opentyl oxy. In a further enbodi nent, Ig%l i s cycl ohexyloxy. In a further
enbodinent, Rl is (1R -1-nethyl butylam m6."An a further enbodinent, RL is (
1S)-1-nmet hyl butylam no. In a further/ enpodiment, mis 3. In a further
enbodiment, mis 4. In a further enkodignent, mis 5. In a further
enbodi nent, mis an integer having a Yal ué of Ayto 6. In a further
enbodi nent, mis 6. In a further enbodinent, nis 0. In a further
enmbodinment, nis 1. In a further enbodinment, nis 2. In a further
enbodi rreni"’berr‘?'rl?s 3. In a further enbodinent, nis 4.

R™ is Cysalkylamino or Cy.salkoxy;

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

na is an integer having a value of 0 to 4;

and salts thereof.

In a further embodiment, R™ is n-butyloxy.

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

In a further embodiment, R™ is (1S)-1-methylbutyloxy.

In a further embodiment, R™ is (1S)-1-methylpropyloxy.
In a further embodiment, R™ is (1S)-1-methylpentyloxy.
In a further embodiment, R' is 1-methylethyloxy.

In a further embodiment, R' is (1R)-1-methylbutylamino.
In a further embodiment, R' is (1S)-1-methylbutylamino.
In a further embodiment, m, is 4.

In a further embodiment, m, is 5.

In a further embodiment, m, is 6.

In a further embodiment, na is 0.

In a further embodiment, na is 1.

In a further embodiment, ny is 2.

In a further embodiment, n, is 3.
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her enbodiment, n is an integer having a value of 2 to 4.

there is provided a subset of conpounds of formula (1)
R1A is G - 6al kyCampe@m60265

n a
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G -6al koxy; mA is an integer having a value of 3 to 6; nAis an integer
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A | d conpounds of
fornul a (PYyoISRYDR,RPY!L” Prihydst-C GPURBIPHLIECSFIRIRES i ned, wherein mis an

aving a value of 4 to 6. In a further aspect, there are provided
conpounds |rpd furthenapc, ke aRdprd@biéd cémpsel ohforiarql)Hhefsateth@aisined, with

$0h 1880 B G P B-aih 9L S ¥ hieliyiRififbxy-0-[5-(1-piperidinyl)pentyi]-

7,9-dihydro-8H-purin-8-one and salts thereof are excluded.

In a further aspect, there are provided compounds of formula (IA) and salts thereof
as hereinbefore defined, wherein m is an integer having a value of 4 to 6 and 6-
amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-
one and salts thereof are excluded.

In a further aspect, there are provided compounds of formula (IA) and salts thereof
as hereinbefore defined, with the proviso that 6-amino-2-(butyloxy)-9-[3-(1-
pyrrolidinyl)propyl]-7,9-dihydro-8 H-purin-8-one, and 6-amino-2-{[(1S)-1-
methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one and salts
thereof are excluded.

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

6-amino-9-[3-(1-azetidinyl)propyl]-2-(butyloxy)-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[3-(1-pyrrolidinyl)propyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[3-(hexahydro-1H-azepin-1-yl)propyl]-7,9-dihydro-8 H-purin-8-
one;

6-amino-9-[4-(1-azetidinyl)butyl]-2-(butyloxy)-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[4-(1-pyrrolidinyl)butyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[4-(1-piperidinyl)butyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[4-(hexahydro-1H-azepin-1-yl)butyl]-7,9-dihydro-8 H-purin-8-
one;

6-amino-9-[5-(1-azetidinyl)pentyl]-2-(butyloxy)-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[5-(1-pyrrolidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[5-(hexahydro-1H-azepin-1-yl)pentyl]-7,9-dihydro-8 H-purin-8-
one;

6-amino-2-(butyloxy)-9-[5-(hexahydro-1(2H)-azocinyl)pentyl]-7,9-dihydro-8 H-purin-8-
one;



pyrrolidinyl)propyl]-7,9-di hydro-8H purin-8-one is excluded. In a further
aspect, there are provided conpounds of formula (1) and salts thereof with
t he proviwo 2otvatisB3am no- 2- {[ (1 PCT/EP2009/060265

S) - 1- met hyl butyl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-

7, 9-di hydro 8H- Euri n-8-one and salts thereof are excluded. In a further
aspect, t A@minePdbyylowy)del§-davpeltiad) hekyll6orinErg-Pusnd-awi t s t her eof as
her ei nbef 6+aeninke Ri(betgloxyreefoe|1 Fpippridiyghexyijt7eg dinytravé fhgurin-8ahee of 4 to 6 and

6- am no- g-shdikd-2-(butylox 6-(hexahydro-1H-azepin-1-yl)hexyl]-7,9-dihydro-8H-purin-8-
S) - 1- met hél but yl ] (oxgll 38 [5( plyperldl nyﬁ))peyn)ty Xi] c¥| hyd rcl)o 8H puri n- 8-

one and s&'t’s ther eof are exc t her asgect there are provided

conpounds SEMingerbytylaming- 961[ﬁd1§é99{'§'”v|l}@9@36}'7 Qsd'rﬁ’éf(é AtefiBteon®ef i ned, with
t he provi §@nihaf-(Butgamire)B-[(H lpydeorinyHIAHYIB7 O4dihydro-8 H-purin-8-one;

pyrrolidi 6%é|n)nﬁ>c59 Wlit) arhirRy) GL[BY SRS toPLH-bRegh-2Bb BdiadrBBH2pdrintl S) - 1-
nmet hyl but éx R u%a I )pl[p%a(rl di gyl )pent yldl?’(]1 l:},‘99Utg:]ur:1}ydrloerl—l- qur)lrn 8 one and
are e

saltsthereo XC npl es of forrmaﬁ_lhtéJ
provi ded pﬁ”i"PI%ZT(B‘FtW@W“T?@ 9r[§sﬁ‘exa§ﬁgf°f1d'|’ ?r?%o uryﬂ)ﬁgrgtylbgﬁe@@yd(g@ 8 ri”ﬁvent i on:
6- am no- 98{oBe( 1- azet i di nyl ) propyl ] - 2- (but yl oxy) - 7, 9- di hydr o- 8H puri n- 8- one;

6- am no- 26(ahuﬁoélzq9(y$)—9n{eawydblmmbs<y}c9-[4d@'1rwbérwnr@nbdjt}/ﬁi,sﬁdiﬁlj/dm@wplﬁrrlr-&luri n-8-on

e,

6- am no- 25 LBUt YL W S o RPN oAt BRI & R0 - o vero- 81

puri n- 8-
6- ami no- 9dl[nmdrpi8h&@mn 8iongl ) but yl ] - 2- (but yl oxy) - 7, 9- di hydr o- 8H puri n- 8- one;

6 am no- 26(alnum<ylqu(y$)=9ﬂ{eﬂ~ry1b1mp}pky}(-}) [5dq1rmﬂ>e)rmmb¢ntyu ?,0dditwyoilo-8HSddripLr i n- 8- one

c o no 2 E@u T3 el R R R R R M g
urin- 8- dro-8H-purin-8-one;
6- am no- 96{a5=m@d:26[K®$)—t}mejldy)mepw]pk)]} @H{(btﬁlgdr[dw))bﬂtylﬁ)—?di dhifrytiro-88+pypinr i n- 8- one;
6 am no- 2g(dadt yl oxy) - 9-[5-(1-pyrrolidinyl)pentyl]-7,9-di hydro-8H purin-8-on
& 6-amino-2-{[(1S)-1-methylpentyl]loxy}-9-[4-(1-piperidinyl)butyl]-7,9-dihydro-8 H-purin-
8-one;
6-amino-2-[(1-methylethyl)oxy]-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(cyclobutyloxy)-9-[4-(1-piperidinyl)butyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(cyclopentyloxy)-9-[4-(1-piperidinyl)butyl]-7,9-dihydro-8H-purin-8-one;
6-amino-2-(cyclohexyloxy)-9-[4-(1-piperidinyl)butyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-{[(1R)-1-methylbutyllamino}-9-[4-(1-piperidinyl)butyl]-7,9-dihydro-8 H-purin-
8-one;
6-amino-2-{[(1S)-1-methylbutyl]Jamino}-9-[4-(1-piperidinyl)butyl]-7,9-dihydro-8 H-purin-
8-one;
6-amino-2-{[(1S)-1-methylbutylloxy}-9-[3-(1-piperidinyl)propyl]-7,9-dihydro-8 H-purin-
8-one;
6-amino-2-{[(1S)-1-methylpropyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-purin-
8-one, and;
6-amino-2-(butyloxy)-9-[3-(1-piperidinyl)propyl]-7,9-dihydro-8 H-purin-8-one;
and salts thereof.

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

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



6- am no- 2- (butyl oxy) - 9-[ 5- (1- pi peridi nyl)pentyl]-7,9-di hydro-8H- purin-8-one

6- ani no- 2WO0hatopd18t33) - 9- [ 5- (hexahydr o- 1H azepi n- 1- yl ) pent¢rjePZg09/06i26y dr o- 8H
purin-8- one;

6- am no- 2- ( but onyz) ghexahydro léZH) azoci nyl ) penty I]I 9- di hydr o- 8H
puri n- 8- b'h@fu erem odlment here is provided 6-amino-2-{[(1S)-1- methylbuty]oxy} 9-[5-

6- am no- 2¢1-pipendiop)pkn@{76-dihydrg+aropurth-8vphe bexyitee-bas8- di hydro-8/-/-purin-8-0
ne;

6- am no- 2- but ( eridin hex d|h urin-8-on
e: 5 am nir gt e %f“iéx%ﬁ? G S R o cofibolée o e
-yl) hexyl PWP@QFH]?W%WC@ lBREGERES tBereof. for use in herapy

6- am no- 2- (but yl am no) - 9-[ 3- (1- pi peri di nyl ) propyl]-7,9-di hydro-8/-/-purin-8
- one, There is also therefore provided 6-amino-2-{[(1S)-1- methylb I]ox@/ -9-[5-(1-

6- anm n0- 25/ Dk} kA7 Skl bRSH-b Gh YD Pithba duida) dEhGeR/saftPur i n- 8-

6- am no- ZtWﬁﬁfJP%H‘ﬁ%B)th@fa'[% (hexahydro-1/-/-azepin-1-yl)butyl]-7,9-di hydro-
8/-/-purin- 8-one;

Gé?n} no- Z?Fh@r@tis/blaaitméfo&r brovitibe B aimyies-2={{1 S)- t-areiibutdoxyy Pty ] - 7, 9-di hydro
- -/ -pur |- . .

9-1-neth '98{@9 SAE 76@9-'[”“9?%%%%%.0391 FRITT P LIRSS - pur -
one; 6-am no-9- 4(hexah dro-1 Hazepin-1 -yl)butyl]-2-{[(1

S) - 1- met hitMiLips pRIRSiRted, tlgat whm@ip@newwflfwnsﬂa)ﬁborapharmaceutlcally

6- am no- 2a¢depldble daltntaédeyt Buisyd Jrokgtap-if 5-usdd ps peractlietiibiapemicyddent, 9- di hydr o
-8H purin- 8-one; 6-am no-9-[5-(hexahydro-1 H-azepi n-1 -yl)pentyl]-2-{[(1

S hy| b d hydr o- 8
S i mox Db r%ti ?ﬂsax*?%?fﬁgﬁ el Qeq f8§9‘}°5@&t’aff T“B"f‘ QE ra.pﬁm%ﬁwﬁ"v? o di hydro
-8H pur | nacesbisihle St thpReRb 1ar-Usp (1 the)ireptmeatih gllgrakidjepBss 30c0taE ( 1

- pi peridi mﬁhmmanq;y]oeﬁdumm; inadtiousBdtisgases nand3sanner;.

There is also therefore provided 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-
piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, or a pharmaceutically acceptable salt
thereof, for use in the treatment of allergic diseases and other inflammatory
conditions, infectious diseases, and cancer.

There is also therefore provided 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-
piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, as a free base, for use in the
treatment of allergic diseases and other inflammatory conditions, infectious diseases,
and cancer.

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

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

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

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



6- am no- 2- [ (1- met hyl et hyl ) oxy] - 9-[ 5- (1- pi peri di nyl ) pentyl]-7,9-di hydro-8Hp
uri n- 8- one;

6- am no- 2WOcywl/waksBy| oxy) - 9- [ 4- (1- pi peri di nyl) butyl ] - 7, ecaigrgawoe®@bs puri n- 8
- one;

6- am no- 2- (cycl opent yl ox 9-[4-(1-piperidinyl)butyl 9- di hydr o- 8H-puri n-
8- one: Tgerzz is algo the¥eforeyp))rowde[zd 6(am|r?o-8-{[(18) 1 ¥nethylbu¥yl]]oxy} 9-[5- (1-y P

6- am no- 2pipexdihgjpexiyl]ax3-Hih9ddoH-puni-pene dorrayphdombye dticdl)yrade ptpdiesa H- pur i n- 8

- one, thereof for use in the treatment of asthma

6-am no- 2-{[ (1/ )-1 rrethyl butyl]am no} 9- [4 (1 p| per| di nyI)butyI] 7, 9-di hyd
ro-8/-/-purin- 8- [(1 ]y]am no} - [4(1

- pi peri di E?‘P’)‘v‘b%@l?Pfhe}’efgtecﬁ’rﬁy'ﬂ?%ﬁﬁﬂl'%?ﬁm3)81 H}ﬁ*éhWbUty' oxy}-9-[5-(1-

6- am no- 2pipEfidiS) pentyliM8HibydrptdForyin-8-0h8- 4sla frepbasalifaryise om eyl ] - 7, 9- di hydr o
- 8H pur i NtrefnfAEof asthma. _ o _

6- am no- 2- {[(18) 1- rrethyl propyl ] oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydr
o-8H purin- 8-

6- ami no- ZTE‘?fGt'@P'éSW)er@‘O erpyided Bé@?ﬂ”%?ﬁ’l)*%ﬁ%?”s?”%a 89%‘98‘9"&9 FH- puri n- 8- one
; and sal femuladh)eotfa phaimacéuticalyeaccentablei saihgreothere i s provi ded

6-am no- 2-{[(1S)-1- net hyl butyl ] oxy}-9-[5-

(1- piperi %&éllg %Eﬁi&)wae@aﬁ rn%géi?g RHSLitEeoifishy & aHdbsn bhereof. In a

further eaT PEPMpo 9%911%6{;9 8ynA of or[ngjla (1), or a pharmaceutically acceptable
6- am no- 2

(1-pi peri I@' eyg®ént yl ] -7, 9- di hydr o- 8Hpuri n-8-one or a pharnaceutically
acceptabl e salt thereof. In a further enmbodi ment, there is provided

6-am no- 27fdkls @ﬂwér %@lﬂ&i Bubyd; rlé’éé(r}np@slt[oﬁ com rlsmg an antlgen or antigen _
(1- plperldln as There is

s provF%éO% St e R EET R DR ¢ HvaRersn R CasesBlE ST 1 or mul a

(1), or athsm@fnaceutically acceptabl e salt thereof, for use in therapy.
There is also therefore provided 6-amno-2-{[(1

S) - 1- net th@r‘étlé/hhﬁéb’ﬂ)ronE@a(rﬂethod of treatlng or preventing disease comprising the

o1 pert ol ARRAENL o' S XG0 SO 8o Pee B PRI IBCRHT T cal |y

accept abl e”sa is also therefore
provi ded BIRHISTE: (EOTFEC(SI“OS)COTPH%'PQ)?P @m'%’r] %@p}hggn F@nl?qSltlon 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 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 (), 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 (), or a pharmaceutically
acceptable salt thereof, for the manufacture of a vaccine 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 (), or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for the treatment of

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

There is further provided the use of 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-
piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, or a pharmaceutically acceptable salt
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pi peridinyl)pentyl]-7,9-di hydro-8H purin-8-one, as a free base, for use in
therapy. It will be appreciated that, when a conpound of forrmula (1) or a

phar macewpDcaldoyssscept abl e salt thereof is used in therapEP2000/06R60sed as
an active therapeutic agent. There is also therefore provided a conmpound of
formula (1), or a pharmaceutically acceptable salt thereof, for use in the
t r eat ment tf@fecailfpéﬁhglr@artw‘@éag@éamﬁsﬂwﬁ far e tseatment sf eyl disanses

I nf ect i ouandlotheaméismmatuy cardtens, ihfeetieus disedses, dridesaatat e provi ded

6-am no-2-{[(1 S§)-1- rrethyl but yl ] oxy}-9-[5-(1-

[ I di d |
accept abl SR e gty B8 T oAU SR En A IBRIE Y 8ot ang
ot her i nf P'&%BBW”B’HTY@Q flih MW@' fi’ H'a’réfb§1069fsascﬁ &ee base. foqibe BaAvigeturerpler e i s
al so t her efnoedicapreny farl ¢tk Beadmenioef 24I¢g(cldi®asks amad bineb inflginfrakgry - 9- [ 5- (1-

pi peri di n¥gbndkYihleco R Hlidkes amBtdapbér n- 8-one, as a free base, for use in
the treatnment of all ergi c diseases and other inflammtory condit i ons

i nfectious di seases, cancer. There is also therefore provided

conpound ohereds b’ QFPY'de%Fh%SSr%@r@E@?HNQTfPV“%é'éﬁ%rébqf@r@%‘FqU“PﬂBr eof , for
use i n t hecaeptiasaitthefeohfordihgimanufactire dlsa meHisamentsfonthsdreptmeerdfobr e provi ded
6- am no- 2alfdr§id rihitid.- met hyl but yl ] oxy}-9-[5- (1-

pi peridi nyl)pentyl]-7,9-di hydro-8H purin-8-one, or a pharmaceutically

accept abl e salt_ther eof use .in the.t ent rhinitis.
Thero to. TRt maher Gouded Bin R s G S TremnbuslodT 18
S) 1- et hpqumlpyl]p@jay}] =790~ pn};y@rp 8H-purin-8-one, or a pharmaceutlcally acceptable salt

pi peri di nyHeygutfoyihp-narRfabidrg df o ntdiqautannfo3 tenteeat@enicoffall@gidramiis. f or use in
the treatnment of allergic rhinitis. There is also therefore provided a

n for r her eof , r

e’ it nanereds b payia® e B bR Re A S iRl A Gl " o O
6- anmi no- ZpPF(lq_n)g)p_emtyHgt,Qquth[psﬂIj @Wy} 8@nF5aS(q_free base, for the manufacture of
pi peri di nylmequiozmdn} for (8 dedipndnoof@iteqgiohimitB- one, or a pharmaceutically
acceptable salt thereof, for use in the treatnent of asthna.

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 treatment of

asthma.

There is further provided the use of 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-
piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament for the treatment of asthma.

There is further provided the use of 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-
piperidinyl)pentyl]-7,9-dihydro-8 H-purin-8-one, as a free base, for the manufacture of
a medicament for the treatment of asthma.

There is further 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), or a pharmaceutically acceptable salt thereof.

There is further 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 6-amino-2-{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-
purin-8-one, or a pharmaceutically acceptable salt thereof.
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There is also therefore provided 6-am no-2-{[(1

S) - 1- et hyl butyl ] oxy}-9-[5-(1-

pi peri di ryO2petigi3p- 7, 9- di hydr o- 8H puri n-8-one, as a fr ®eTERI®9/06@65 use in

the treatnment of asthma. There is also therefore provided a vaccine

adj uvant conprising a conpound of fornula (1), or a pharnaceutically

accept abl herglis further rrovided A gnathod off irpaiment Okla Dgetiseanes arleleRi ¢ conposition
conpr i si niyflamneitdry gemditonsainfgcjeus disegaes) dridacanasrd waich emgtbodhcoropridesr mul a (1),

\?gcgl ﬁgagg@’fﬁgﬁté Rt ¥% rﬁhﬁ%&f@ cEinsakl tﬁé?@éfg?ftréerr]%&rh@aIfy%ff%lé‘ﬂ’\;e@ﬁ%@gg‘é' ged a

corrpound %ﬁg(@;ﬁpmS% @gyﬂ%ﬁ% '8?"03:0 F'vag%%mfglé ? thereof

There is Pﬂfﬂrt'ﬁ'é’f‘eﬁ‘ﬁé‘\fr%etﬁsﬁ nmet hod of treating or preventing d| sease

conprising the adm nistration to a human subject suffering fromor

SUtSCEDt | birBerkGs flirtheASBvidad al MBTHEEHH tFotREMQST bildrgid rﬁlﬁﬁ'ﬁr\}vﬁbfﬁ‘&eﬁbdant ' gelnl or

antigen c i 0 rpmceutical ly
8&9@&4&5 aﬁipn rﬂ&gnr?grﬁ) JW&HQQFL&{J?{]‘H E’%ﬂoath g%f a%er% lh][% &P

accept abl treating or
pr event i n§Tefl¥e38RURLMHH GostReYNe REfCFAHPAY s‘?rraal?'l%Wa?%lt'éa'mﬁ?&ﬁpté‘ﬁ'&SéBt

suf f eri ngthlerepf or susceptible to di sease, a vacci ne conposition conprising
an antigen or antigen conposition and a corrpound of formula (1), or a

phar miceuq-hé;%ll ?G@QF&BEBQ n$é"“16d Sﬂ?{?ﬁﬂgnt o-Flaﬁ’ér |c rl mftlgr\km% H?)Yi' ded the use
of a corrpou 0 mut rrace ccepta sal t
t hereof , FYPPLFYE %’HW[‘J? 5E99) e Btrm%sv tbs §|t PBRSWKARDY i sing an

anti gen oeff%mwegm@uamf@o@nmp@n{[(wbﬂ me:tbylwtéléqwaﬂtw -6r-ripeedieviipestyllof di sease.
There i s 7@rdingirogHUrdesotd)or dphadhaceuticaipavtubtadle salt thegtenf. (1), or a
pharmaceutical |y acceptable salt thereof, for the manufacture of a vaccine

conpositi n.anti.ge n,.conpesi.tion for the treatnent
or br event Nk orraeLagiS e e etk B OERER e R EROE conpound
of formul gompr)ses(ﬁdn’amgﬁamgmmm@aﬁlptg}ect in need thereof, a therapeutically

effective amount of 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-piperidinyl)pentyl]-

7,9-dihydro-8 H-purin-8-one as a free base.

There is further provided a method of treatment of asthma, which method comprises
administering to a human subject in need thereof, a therapeutically effective amount
of a compound of formula (1), or a pharmaceutically acceptable salt thereof.

There is further provided a method of treatment of asthma, which method comprises
administering to a human subject in need thereof, a therapeutically effective amount
of 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-
purin-8-one, or a pharmaceutically acceptable salt thereof.

There is further provided a method of treatment of asthma, which method comprises
administering to a human subject in need thereof, a therapeutically effective amount
of 6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-
purin-8-one as a free base.

The invention provides 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 invention provides in a further aspect, a combination comprising 6-amino-2-
{[(1S)-1-methylbutylloxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one, or a
pharmaceutically acceptable salt thereof, together with at least one other
therapeutically-active agent.
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acceptabl e salt thereof, for the manufacture of a nedi canent for the

treatnent of allergic diseases and other inflamuatory conditions,

i nfecti owodoweE8B3, and cancer. There is further provi ¢€t/EPR@INsR6DT
6-am no-2-{[(1 S)-1-nmethyl butyl]oxy}-9-[5-(1-

pi peridinyl)pentyl]-7,9-di hydro-8H purin-8-one, or a pharnaceutically
accept abl }E{h@ mvgwtmrr@@wdes iora fuerrasREstae cOMBIng forcarerlistnarfEAMINOG?- t he

t r eat nent {[ofS)dlhethgibatylde28g6< 1-pipdridinhigseniyif 1, oxfirgtiax-§H-pandistinenss a

i nfecti 0Uﬁe8'b§§‘@$&g%ihé‘ﬁkﬁ’th%@%§f oneT&ﬁérethér%pé&'tfctahﬁéctlﬁ?/é%\gbﬂﬁd the use of
6-am no-2-{[ (1 S)-1-nethyl butyl]oxy}-9-[5

pi peri di n&l)pent yl ]1-7,9-di hydro-8H purin- 8 one as a free base, for the
manuf act ufl BeT6fis BIrhBEPTOXARH A pf”é'fm‘%or%' qlggmﬁ%tﬂorbqonaqqsg\gge] OPRABdSEs and

ot her i nf faamoit(§r gr = pmadtimiaceuisally adceptabeumitdinaeals esd oaandr marecer . There is

further ppryhfieeutidaty é@;@g%fbleadi@@ﬁ@@#@ﬂrriéfs.for mula (1), or a
phar maceutical ly acceptable salt thereof, for the manufacture of a

nmedi canent. for the treatnent of all erql c rhinitis. There is further
provi ded { hereds RIMGer ROYRPH 8- Phafgoputya fo'ﬁﬁ?%\y?rbwr]swﬂ@'”f’ lqlS)

pi per i di n§imeseyibytyloxy}-9-[TH hideddi@opotyll1>Bdibydro-8df-parinpranesereut i cal |y
accept abl phaaldcetithtanesicepfadle ddnahsraolbag bhé er @brepimmbcanesty for the

treat ment There is further provi ded the use of
6- am no- 2- ‘{e{’?blé")e‘ﬁ' eﬁtscﬂ ?Lftﬂil]oxy} 9-[5-(1-

pi peridinyl)pentyl]-7,9- d|h dro-8H-purin-8-one, as a free base, for the
manuf act uf bergfis &thhﬁﬁrpr@wn‘é%a prn@rmaqw a4éammmormonmrlsmgﬁ-@mmﬁ'rZh{[HiSs)-. There

i s furt hen-npstoybuteibxi/Re-[3+sepipkriding PpapgHTD-oihydror8Rp@in-8-one,ais @free
phar maceuph&abhy oﬁ&6?5’1%?@!)?%@%1:&%5@&Bfagl)jaf)%rdllhg'rﬁs PRBstfiaGt ure of a

medi canment for the treatnent of here 1s further provided the use
of 6-amno-2-{[(1 S)-1-nethyl butyl]oxy}-9-[5-(1-

pi peri di nyN§8dnelP Providedd proerss-BHRBRRING- BPRATEaceytical gamnostier whickal | y
accept abl eorspiligestaderidng a compotrteoffamufiiad], or e phfarrwaamﬂmatlamecﬁptdm salhe

t reat ment iHafeASkitH®he diRée dh%rrﬁéﬁetuht%lly%bé‘é’dté’&éidﬂﬁ'é@ltéJérQ:a‘Ptferg? am no-2-{[ (1
S) - 1- net hyl butyl ] oxy}-9-[5-(1-

pi peridin I)pently ]-7,9-di hydro-8H purin-8-one, as a free base, for the
manuf act uryr pergsis also provided a process for preparing a pharmaceutical composition which

comprises admixing 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-piperidinyl)pentyl]-
7,9-dihydro-8 H-purin-8-one, or a pharmaceutically acceptable salt thereof, with one
or more pharmaceutically acceptable diluents or carriers.

There is also provided a process for preparing a pharmaceutical composition which
comprises admixing 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-piperidinyl)pentyl]-
7,9-dihydro-8H-purin-8-one, as a free base, with one or more pharmaceutically
acceptable diluents or carriers.

The compounds of formula (1) 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 (ll):
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a nedi canent for the treatnent of asthma. There is further provided a

nmet hod of treatnent of allergic diseases and other inflamuatory conditions,
i nfecti onwodnedEs8B3, and cancer, which nethod conpri sesPauifPRI@e26Hig to a
human subject in need thereof, a therapeutically effective anount of a
conpound of forrmula (1), or a pharmaceutically acceptable salt thereof.
There is further provided a netho treatnent of allergic diseases and

ot her inflammatory conditions, infecti qy's di seases, and cancer, which

met hod conpri ses adm ni stering a subject in need thereof a

t herapeutical ly effective anount|l of -n§$ﬁ60§ {[(1

S) - 1-net hyl butyl ] oxy}-9-[5- (& dinyl ) pentyl]-7, 9-di hydr o- 8Hpuri n-

alt thereof.There is further

8-one, or a pharnaceutically acceptable
provided a nethod of treatnment of allerqgi't diseases and other inflammtory

conditions, infectious diseases, a ncer, which nethod conprises

adm ni stering to a human subject i negy thereof a therapeutically

ef fective amount of 6-amino-2-{[(1

S) - 1- net hyl butyl ] oxy}-9-[5-(1-pi peri di nyl )pentyl] 7, 9-di hydr o- 8Hpur i n-
8-one as a free pase. There is further EFOVIded a method of treatment of
al | ergi ¢ WAE®IN Rs M\ARACTATREE ASERIRSIIRIdSEReighp sPPaynthef fernula dudkth subj ect
in need tRérse(bﬂ':ealkal aihe thepasiter, dfaehyirest, Earctiny eutamewonimaoé obthe dotowingd of
formul a (bbmy@rgapgharnaceutlcalIy acceptabl e salt thereof. There is

further Vldﬁg% ﬂ$g$ cggs Qﬁ&ﬁﬂ(fgﬁpallerglc rhinitis, which nethod
S

corrprlses @ mniste n iin need thereof, a
t her apeut fidal | §re@pfRge 9'é°fat GRTPgYnd so-formed

6-am no-2-{[ (1S) - 1- net hyl but yl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-

7, 9- di hydirhe Bldsphltrihvenfio® B6ver9tll sorpbiaatidse tinbatimenacarpispbte headit t her eof .
There I's faedBey provided a nethod of treatnment of allergic rhinitis, which
nmet hod conprises administering to a human subject in need thereof, a
therapeutlcally effective anount of

6- am no- 2DgfalledDescription of thatRNentien } - 9- [ 5- (1- pi peri di nyl ) pentyl ] -

7, 9-di hydro-8H purin-8-one as a free base.
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
certain terms are defined, however, should not be considered as indicative that
defined terms are used in a manner inconsistent with the ordinary meaning or,
alternatively, that any term that is undefined is indefinite or not used within the
ordinary and accepted meaning. Rather, all terms used herein are believed to
describe the invention such that one of ordinary skill can appreciate the scope of the
present invention. The following definitions are meant to clarify, but not limit, the
terms defined.

References to 'alkyl' include references to both straight-chain and branched-chain
aliphatic isomers of the corresponding alkyl containing up to six carbon atoms, for
example up to four carbon atoms or up to two carbon atoms. 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
alkyl groups are Cqgalkyl, Cqsalkylamino, and Csalkoxy.

References to ‘cycloalkyl’ refer to monocyclic alkyl groups containing between three
and seven carbon atoms, for example four carbon atoms, or five carbon atoms, or six
carbon atoms. Such references to ‘cycloalkyl’ are also applicable when a cycloalkyl
group is part of another group, for example a cycloalkoxy group. Examples of such
cycloalkyl groups are cyclobutyl, cyclopentyl, and cyclohexyl.
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There is further provided a nethod of treatnent of asthma, which nethod
conprises adm nistering to a human subject in need thereof, a
t her apeutwoabinoief3Bect i ve anmount of a compound of for mulPaT(EPRQ09.050285
pharmaceutically acceptable salt thereof. There is further provided a
met hod of treatnent of asthma, which nmethod conprises adninistering to a
human subfReterenogs fedgtereryeleodr, heteraguelpetarite aimagpogydlie seiw@ednount  of
6- an no- 2h¢te(abyliclalipratiayringLdoytalrany 3-7%aftion(dterps ped iodé hgleyqorhywhietr, 9- di hydr o
]:8Hfﬁr I N- h&eRY dé?om %rnit?ct) d@[}@eﬁ?\‘rézgér?@yc!j]c%’rio 5%5%2%@%{% éaéieﬁiwrﬁrgltr’ g'goligfglée; 'esia:

urt her provi . a netr of . , | i
i st Pt B End. Ak BupbE T Rbaby bR or S Re Rt Pt
ef f ecti veOdt pazggeine or hexahydro-(2H)-azocinyl.
6-am no-2-{[ (1S) - 1-met hyl but yl ] oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro
- 8Hpﬁ1rj | N- RBfePERe8%0 PalohBs rbRF R ioa’iha, erM}?f&t, bmarirreE&WIUQﬁﬁe,ltybi@||purt he[ _ aslo?ect :
a conbi na ri.si €O QLT . p eutically
accept abl érlog'grl] efQ %Hﬁ) A b g’o(?,gl U?T 6@% Pﬁ%rg%wcgitoaﬁélﬁgé%{ CJo'kr%go ’g{r%@% é}%r%?
t her apeut [14QP1 tyPigalyiRremagdiero. afHiofGvent i on provides in a further aspect, a
conmbi nation conprising 6-amno-2- {[(1
S) - 1- met hitlidretyd Jremsystoddt tht refer@idee hiethimid ddpestiuntis of’th8 irflichiish @editapur i n- 8- on
€ or a pB&ﬁB&ﬁ%%‘r&rﬁJu'la?’ | B?@B'b%sé,adr%ﬁfaké%h%i exdfiggbher with at |east

{ al ly- fetsl

one ot her erapeut|c e agent. The 1 nvention provides in a further
aspect, aPYmEC ‘étlcial%a $3g 6-am no- 2-

{[(1S)-1-net hyl butyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-di hydro-8/-/-puri
n- 8- one, 8asltAofftheeorpsndstod ek (I\Mhdlideaphdreassutionlty acbptable salts and
composi t1 G-ty K8t BRRkmaraaIcal fucople ey R e g oal 1y
ocbpt abl BeBaiEh pEFRpotngR aP Bida A cRarisculiaally abtectati SAEREE 0L S

di  uents Seltc@ay pedsrivereara cedain inorgasic Prd9rHedcias.shaere Margag or

conposi t i oryacisrjasesi ng 6-am no-2-{[ (1 S)-

1- met hyl butyl J oxy}-9-[5- (1- pi peridinyl)pentyl]-7,9-di hydro-8H purin-8-one,
or a phar ?ﬁggﬁk’/%ﬁo‘?&' ihuRSESERERRL Scopl'dh PolEhE UoiciifeRBEn@hoRr ©

phar maceut | ¢al ,
stoichiometric forms of the salts of the compounds of formula (I).

Examples of salts are pharmaceutically acceptable salts. Pharmaceutically
acceptable 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).

Examples of pharmaceutically acceptable acid addition salts of a compound of
formula (1) include hydrobromide, hydrochloride, sulphate, p-toluenesulphonate,
methanesulphonate, naphthalenesulphonate, and phenylsulphonate salts.

Salts may be formed using techniques well-known in the art, for example by
precipitation from solution followed by filtration, or by evaporation of the solvent.

Typically, a pharmaceutically acceptable acid addition salt can be formed by reaction
of a compound of formula (1) with a suitable strong acid (such as hydrobromic,
hydrochloric, sulphuric, p-toluenesulphonic, methanesulphonic or
naphthalenesulphonic acids), optionally in a suitable solvent such as an organic
solvent, to give the salt which is usually isolated for example by crystallisation and
filtration.

It will be appreciated that many organic compounds can form complexes with

solvents in which they are reacted or from which they are precipitated or crystallised.
These complexes are known as “solvates”. For example, a complex with water is
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acceptable diluents or carriers. There is further provided a pharnmaceuti cal
conposition conprising 6-amno-2-{[(1 S)-

1- net hyl bwoyebioomgi339- [ 5- (1- pi peri di nyl ) pentyl]-7, 9-di hy @CcoAPebopO6(265 8- one,
as a free base, and one or nore pharmaceutically acceptable diluents or
carriers. There is also provided a process for preparing a %har maceut i cal

conposi t i BMPWhaeh “eirie - seaveadmivikh high ®otivapeintscansyorseivanisavitha highr a

phar maceupiopeahsity tataeptyalibgensmhtis tindr #nkateniettanoh ésogsropp azopblaambeut i cal |y
gfg ggﬁ ?ggﬁmew HﬁrFHng.ggﬁe ﬁ?aS/rHeEUs%d td fb%esolvﬁte%' %tlﬁ’édr%:’fgﬁeiﬁﬁ@ iderfiQfeaSrf or

B oo S 8a gRISE it pfl Eﬁ}ef WRﬁgd HoganRleE Rofs iR ()h%}

7, 9- di hydFMBRY ﬁrolf frmulsHb argwithin Ap AR thecAygnjioac As peadhherelathe t her eof ,

wi th one tarmrsohvatepdraompassds soblates cdobpd abé bash camepdunda@s vedirasiaslys. There i s

al so provigegemopr ocess for preparing a pharmaceutical conposition which
conpri ses adm xi ng 6 am' no-2-{[ (1

S)-l-nethlbutylh}e % g glperldlnyl)g n_tyl]- ,
7, 9-di hyd 8 rt@iproh @s oihe inveplion PaK BONtgiN{RTrY Aot apdipemultiple
phar maceubérdsl hyd h@m@pnauoeﬂstdm boe At moe stergoispmesc foTime. doepmseds of fornul a

(1) and Sﬁﬂvéﬁhdn"ﬁﬁc@ﬂbaé@)é alue)fnfee@@rée@orlmérstdfehmmmimbggyth@e@\rernhmd herein,

\F’)\’:”O\(;Ihdggnﬁc'uﬁ Eﬁ% |§Ur11i ?rwr?e‘frp&%ts |r9J|V|& k%l%téréﬁ{gd?ﬁérg :E%urgbwr f th\%?clhs

ratil on
br ocess clS‘r“rE‘PI”%@C%'ﬁ Jabor P Sisroamaanes rﬁ?mf' By wher o1
R1L, m anwemhhff@ea@mr@@rléwitbéﬂé?/ebxdwelghb@rreésstf@ndb‘@%@yrwgiﬂ @f@nmna (1) and
R2 is C i ethal kgteoisantbrt Rer @ahipts, anl optied) isormed mayaohisimigsotilan dogs iy nor e of

the fol | oyt %’rtéxgﬂ\%b Iéése%n 504 By wé@ﬁPBP Rds 8134 018585 3@lightPSr9kect i ng group;
(ri). pregat!rpl?g% a salt of the conpound so-formed. Thé present invention
i

covers al nati ons of enbodi nents and aspects herein descri bed.
Det ai | ed Description of the Invention
Certain of the compounds of the invention may exist in tautomeric forms. It will be

understood that the present invention encompasses all of the tautomers of the
compounds of the invention whether as individual tautomers or as mixtures thereof.

The compounds of the invention may be in crystalline or amorphous form.
Furthermore, some of the crystalline forms of the compounds of the invention may
exist as polymorphs, all of which are included within the scope of the present
invention. The most thermodynamically stable polymorphic form or forms of the
compounds of the invention are of particular interest.

Polymorphic forms of compounds of the invention may be characterised and
differentiated using a number of conventional analytical techniques, including, but not
limited to, X-ray powder diffraction (XRPD), infrared spectroscopy (IR), Raman
spectroscopy, differential scanning calorimetry (DSC), thermogravimetric analysis
(TGA) and solid-state nuclear magnetic resonance (ssNMR).

It will be appreciated from the foregoing that included within the scope of the
invention are solvates, hydrates, isomers and polymorphic forms of the compounds
of formula (l) and salts and solvates thereof.

Examples of disease states in which the compounds of formula (1) and
pharmaceutically acceptable salts thereof have potentially beneficial effects include
allergic diseases and other inflammatory conditions for example allergic rhinitis and
asthma, infectious diseases, and cancer. The compounds of formula (I) and
pharmaceutically acceptable salts thereof are also of potential use as vaccine
adjuvants.
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The present invention is described in terns known and appreci ated by those
skilled in the art. For ease of reference certain terns hereinafter are
defi ned. Wbeofezmag138hat certain terns are defined, howevecCT/EPh@glod2edbt be
considered as indicative that defined terns are used in a nanner

I nconsistent with the ordinary neaning or, alternatively, that any term
that is undefined is indefinite or not used within the ordinary and

accept ed AeanidotatorRaf therimmaink résponse theadnippuedsioffoenbell) ened t o descri be

the i nve”bhé}ﬂwa%b'@ttbaﬁyhé’éce %%Ieogalt@rtr%r@&rrﬁaysé%é be G%UQQQE%%%W&]&(J?% scope of
t he present arlfy, but

not 1 oo T BomhBE ! 40 adiiVanh 0 e bt SR oo T ng r?%%° Wlncos to
bot h st rapﬁﬁrtdef:gnﬁlcwdﬁ}gcp%f‘atﬂﬁ’ﬁ@@' te I'fﬁ'iaﬂm?aqt?rﬁf%ﬂ'@gicéjbﬁ?@ﬁgs gifchtase
cor r espondsthgpaadlleygic cromiti@amd rtgmqscpn;hotlvmsxfcxoarddjengyammssenfsmmtydwaagrpI eupto

four car bgReadeRMBodophilic pRelimBnifs daRyedhDEhypSiseRsifiBlyfidndhs, to "al kyl' are
al so appl bﬁé%sﬁle&?{ggﬁcr%th%' g?@@f‘épc#%s P& éoa?thh ﬁé@rﬁswqggr%&doégr exanpl e

an al kyl am e roups
cont ai ni ngUEIRGTY @F%i&aée%‘réto@( d'B’é?Wy” r@ime SEANEY 'Pb‘lfﬁ ﬁ'?nr ”&r?éPS@‘C 'é{'él koxy.
Ref er encepultronagydisazak ksihusitise ystic fibrosisnadipid kea:atasmyﬂklrgdmhglacompalpm ng
bet ween tbﬁi@@ria'a,.@dz@rﬁ;ygﬁd amnpes ordarrmtitid. or exanpl e four car bon atons, or
five carbon atons, six carbon atons. Such references to cycl oal kyl' are

al so appl Lcabl e when C IkyI rou art of ano for
exanp! o aThS CoBar et ¥ Bl et gyl Retsrtond RRln Phrett D8V o
cycl obut ylalso(by@lsgfpélmtw tre@tmntgm/@mﬁyentmpére@ﬁ ag@msh@tsemi@vcl e' or

' het er ocy wifedtions, édcrdirigobut nsbiiMaieyCloiatrwags virsleracdniedtions ayie tansillaisi fhatic ring
cont ai ni nordpdurfsRA/LIE BaTEsdHih HRADEERORRTOARNG, SEhRSAHM AR | S
ni t rogen. Such het er.o e; g“ ée azet| q | r aztet IP% @41 rrolidine
or pyer of PP TR Vel i bicRbR AR Sl o R Al M evs
hexahydr o&'ﬁ’éﬁ?%ﬂem%ﬁwsﬁp&mﬁ@ﬁ §iseaes: r?é‘kﬂias'%ﬁ itts. palespdartmsi ny | .
Ref er encedemmtorhpdsitge diabetes agraft cejedidn niecluding grafieversls-loost disease, f | uor i ne,
typi cal | yinaa@Haftsty b6WEisdiBes AcludingObitt liRREEIC e ' dsedidlapd refer to
' 0do,  br OfRrafil 850 0"

The compounds of formula (1) and pharmaceutically acceptable salts thereof may
also be useful in the treatment of infectious diseases including, but not limited to,
those caused by hepatitis viruses (e.g. hepatitis B virus, hepatitis C virus), human
immunodeficiency virus, papillomaviruses, herpesviruses, respiratory viruses (e.g.
influenza viruses, respiratory syncytial virus, rhinovirus, metapneumovirus,
parainfluenzavirus, SARS), and West Nile virus. The compounds of formula () and
pharmaceutically acceptable salts thereof may also be useful in the treatment of
microbial infections caused by, for example, bacteria, fungi, or protozoa. These
include, but are not limited to, tuberculosis, bacterial pneumonia, aspergillosis,
histoplasmosis, candidosis, pneumocystosis, leprosy, chlamydia, cryptococcal
disease, cryptosporidosis, toxoplasmosis, leishmania, malaria, and trypanosomiasis.

The compounds of formula (1) and pharmaceutically acceptable salts thereof may
also be useful in the treatment of various cancers, in particular the treatment of
cancers that are known to be responsive to immunotherapy and including, but not
limited to, renal cell carcinoma, lung cancer, breast cancer, colorectal cancer,
bladder cancer, melanoma, leukaemia, lymphomas and ovarian cancer.

It will be appreciated by those skilled in the art that references herein to treatment or

therapy may, depending on the condition, extend to prophylaxis as well as the
treatment of established conditions.

17



fluoro, typically bronmo, chloro, or fluoro. It is to be understood that

references herein to conpounds of the invention nean a conpound of formula

(1) as thwofrmrikm3e, or as a salt, for exanpl e a phar mecEEPR@QI060265

acceptable salt. Salts of the conpounds of forrmula (I) include

pharmaceutical |y acceptable salts and salts which may not be

phar maceuf\p gntignegchespinaedrepainds whiprmelayb @éndiphpimadestieally paceptatds of

conpoundssalfs thereolmay badsgfhbastheaipbutiteddentsaccept abl e salts thereof. Salts

may be derived fron1certain i norganic or organic acids, or certain

i norganic The i nventio ncl u al
il

ni c
|01 9301 C0L SRARILE PRI (IR D SRR ShY lgekBrgene 21
conpounds Qsmulnaéﬁdrfmadmlmstra@(a'mﬂnwoa\fe%%ttN@yar e pharnaceutically acceptable
salts. Pharmaceutically acceptable salts include acid addition salts and

base addi rh@Bompbiris dFﬂfrm@Iar(ﬁ\@ngVﬁh@Hn&éuh@é?I&%c§é’dt:§t§e $81& Refddemal, e - . J.
Pharm Scluem. s (LA ok AR Sy BlccP EABCRY1)ccal ke AGERRRRD! o aci

addi ti on

hydr ochl o?ﬁi@pewaﬁﬁ%‘w sypouiAngavR dilraskona @ '”%%Ph%?H@émrﬂﬁ?}ﬁat e,

napht hal eadwinislatiorat o, oneraspettethg|compphndratfdorsalla €) arShﬂ)hae:maaqutlbellyf or med
using t ecame@t&ﬁe vt |thdeB ot fdtmiulfedfol ordl @dmRIcAERbE IYa fFtRE 4¥pkat | on from
sol ution fially Q-F%Qn@s}’oﬁfb i [( e pr%mBX %%ﬁ&?é&%g%’me%lt lﬂ?ﬁré&'a\@nt

by r eact | RGBSR EoBbalRIUR SR, Foaemp@ﬁf'e feraoe, o sl 2 B 1 ( cuch

as hydrobrom c, hydrochl oric, sul phuric, p-toluenesul phonic,
met hanesufrpisietsi st d@wapfidgion akat B e Lhligitadion ma&@bdta)n, coppéntional éxympiuemta sui t abl e

sol vent sy é’ssblﬁ’tf]né’é é‘?fors&!a\‘rﬁig s rﬁﬁ’ d3hVi8, éé?@tl@%r%lt%!r%‘acbﬁthusum Iy
| sol ated for. exaO ﬁLaﬁ )é %sétéatr L&Yroﬁ hllll a],t on |, b
appr eci at 430k F’@%\ ] c°8!¥f§ Arotdones Bt d8pi 8?&-% Wy
microcrystalline ceIIquse sugar, maize starch, calcium phosphate or sorbitol;
lubricants, for example, magnesium stearate, stearic acid, talc, polyethylene glycol or
silica; disintegrants, for example, potato starch, croscarmellose sodium or sodium
starch glycollate; or wetting agents such as sodium lauryl sulphate. The tablets may
be coated according to methods well known in the art.

Oral liquid preparations may be in the form of, for example, aqueous or oily
suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry
product for constitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for
example, sorbitol syrup, methyl cellulose, glucose/sugar syrup, gelatin,
hydroxymethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or
hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan mono-
oleate or acacia; non-aqueous vehicles (which may include edible oils), for example
almond oil, fractionated coconut oil, oily esters, propylene glycol or ethyl alcohol; or
preservatives, for example, methyl or propyl p-hydroxybenzoates or sorbic acid. The
preparations may also contain buffer salts, flavouring, colouring and/or sweetening
agents (e.g. mannitol) as appropriate.

Compositions for intranasal administration include aqueous compositions
administered to the nose by drops or by pressurised pump. Suitable compositions
contain water as the diluent or carrier for this purpose. Compositions for
administration to the lung or nose may contain one or more excipients, for example
one or more suspending agents, one or more preservatives, one or more surfactants,
one or more tonicity adjusting agents, one or more co-solvents, and may include
components to control the pH of the composition, for example a buffer system.
Further, the compositions may contain other excipients such as antioxidants, for
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solvents in which they are reacted or fromwhich they are precipitated or
crystallised. These conpl exes are known as "solvates". For exanple, a

conpl ex wolrowatigr33i sknown as a "hydrate”. Solvents w t IRCHiERR0OO6026510
points and/or solvents with a high propensity to form hydrogen bonds such
as water, ethanol, /so-propyl alcohol, and Nrethyl pyrrolidinone nmay be
used to fexamelesodivegnetnbisHpbite. Bod tastemagking poprat ComPesitiens way aldoi ncl ude,
but are nbé abinmidtedd t@theMde @n dthat crgtrms alf Y& respifEndry ataesbyohedubieatioanpounds  of
formula (1) are within the scope of the invention. As used herein, the term

sol vate e ses _sol vat es as well as an
Sl t t her MIARBRTBSR0RStAR RSy %%Wﬁqﬁ%a%ms?uwd@ F RO cont & o chi vl
at ons andPB?mW&P't'tIO@l'léa%ﬁ@@e igiee %29 dgliyesed IOna”cﬁﬁ@a%? the pasal

st er eoi sonavities (fhertemet fl'stweparmsmrthen mag perroih thenmompasg@s ofdbimaé (1) he

st er eoi Sotwrpﬁa@ﬁadehﬁfcéw%@@wﬂéiﬁe 84it(s NBeleBV@NEMAM, in bambétdhlﬂgth@ﬁﬁrtr;@ta! | somer s,
Fhcenc nisnporiproiberhl é?f‘f""ie‘r’é%éé'aa%e R bl IihE | L0 00 by
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I nvent i ononayddllg admirtisty:gtioal | i ne or anor phous form Furthernore, sonme of the
crystalline forms of the compounds of the invention nay exist as

iventi onl " AEeREaSAER Oy meined T vBical B BRoRa BR bl B for ms of

t he conpolride 53¢ (Wwe sUaR a8ntrPen! -afedo 814 7p AFM).daasad on Metotd weighbPhther phi c
forms of campaitivts Exantphes of phemiacenticaly abeeptdide aicdpendiagdgamd include,
but are not limited to, Avicel® (microcrystalline cellulose and carboxymethylcellulose
sodium), carboxymethylcellulose sodium, veegum, tragacanth, bentonite,
methylcellulose, xanthan gum, carbopol and polyethylene glycols.

Compositions for administration to the lung or nose may contain one or more
excipients may be protected from microbial or fungal contamination and growth by
inclusion of one or more preservatives. Examples of pharmaceutically acceptable
anti-microbial agents or preservatives include, but are not limited to, quaternary
ammonium compounds (for example benzalkonium chloride, benzethonium chloride,
cetrimide, cetylpyridinium chloride, lauralkonium chloride and myristyl picolinium
chloride), mercurial agents (for example phenylmercuric nitrate, phenylmercuric
acetate and thimerosal), alcoholic agents (for example chlorobutanol, phenylethyl
alcohol and benzyl alcohol), antibacterial esters (for example esters of para-
hydroxybenzoic acid), chelating agents such as disodium edetate (EDTA) and other
anti-microbial agents such as chlorhexidine, chlorocresol, sorbic acid and its salts
(such as potassium sorbate) and polymyxin. Examples of pharmaceutically
acceptable anti-fungal agents or preservatives include, but are not limited to, sodium
benzoate, sorbic acid, sodium propionate, methylparaben, ethylparaben,
propylparaben and butylparaben. The preservative(s), if included, may be present in
an amount of from 0.001 to 1% (w/w), such as from 0.015% to 0.5% (w/w) based on
the total weight of the composition.

Compositions (for example wherein at least one compound is in suspension) may

include one or more surfactants which functions to facilitate dissolution of the
medicament particles in the aqueous phase of the composition. For example, the
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differentiated using a nunber of conventional analytical techniques,

I ncl uding, but not limted to, X-ray powder diffraction (XRPD), infrared
spect r oscwpro(oV@y133Raman spectroscopy, differential scamormpa@alocn2sset ry
(DSC), thernogravinetric analysis (TGA) and solid-state nucl ear magnetic
resonance (ssNVR). It will be appreciated fromthe foregoing that included
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prevention of autoi mune
A buffering agent, if present, may be included in an amount of from 0.1 to 5% (w/w),
for example 1 to 3% (w/w) based on the total weight of the composition.

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

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

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

Compositions for inhaled administration include aqueous, organic or aqueous/organic
mixtures, dry powder or crystalline compositions administered to the respiratory tract
by pressurised pump or inhaler, for example, reservoir dry powder inhalers, unit-dose
dry powder inhalers, pre-metered multi-dose dry powder inhalers, nasal inhalers or
pressurised aerosol inhalers, nebulisers or insufflators. Suitable compositions
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di seases including but not limted to rheumatoid arthritis, psoriatic
arthritis, system c |upus erythematosus, Sjoegrens disease, ankyl osing
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by those gfiddsedyingpliatiéft that references herein to treatnment or therapy
may, dependi ng on the condition, extend to prophylaxis as well as the
treatnent of established conditions. As nentioned herein, conpounds of
formul a (Aluigdispansenmaetwically by usatiostelivara fiud eampaesiioade thealAsge useful as
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accept abl gq$ukS SUBEBSAI dIBEnBE may have a dispensing nozzle or dispensing orifice
through which a metered dose of the fluid composition is dispensed upon the
application of a user-applied force to a pump mechanism of the fluid dispenser. Such
fluid dispensers are generally provided with a reservoir of multiple metered doses of
the fluid composition, the doses being dispensable upon sequential pump actuations.
The dispensing nozzle or orifice may be configured for insertion into the nostrils of
the user for spray dispensing of the fluid composition into the nasal cavity. A fluid
dispenser of the aforementioned type is described and illustrated in International
Patent Application publication number WO 2005/044354 (Glaxo Group Limited). The
dispenser has a housing which houses a fluid-discharge device having a
compression pump mounted on a container for containing a fluid composition. The
housing has at least one finger-operable side lever which is movable inwardly with
respect to the housing to move the container upwardly in the housing by means of a
cam to cause the pump to compress and pump a metered dose of the composition
out of a pump stem through a nasal nozzle of the housing. In one embodiment, the
fluid dispenser is of the general type illustrated in Figures 30-40 of WO 2005/044354.

Aqueous compositions containing a compound of formula (I) or a pharmaceutically
acceptable salt thereof may also be delivered by a pump as disclosed in International
Patent Application publication number W0O2007/138084 (Glaxo Group Limited), for
example as disclosed with reference to Figures 22-46 thereof, or as disclosed in
United Kingdom patent application number GB0723418.0 (Glaxo Group Limited), for
example as disclosed with reference to Figures 7-32 thereof. The pump may be
actuated by an actuator as disclosed in Figures 1-6 of GB0723418.0.

21



formul ated for adm nistration in any conveni ent way. The conpounds of
formula (1) and pharnaceutically acceptable salts thereof may, for exanple,
be fornmulwbediofas13sral , topical, inhaled, intranasal, bectaPompasent er al
(for exanple intravenous, subcutaneous, intradermal, or intramuscular) or
rectal adm nistration. In one aspect, the conpounds of fornula (1) and
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cel lul ose,_ al niumstearate gel _or hydrogenal ed edihle. fats; emnulsifying
coents. f rPadahBpaRs u i and 8ot piondtlt S RePerttlatd bdlafon 10 (2.0
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fracti onaGékoBoitbKlirte.oi |, oily esters, propylene glycol or ethyl alcohol;
or preservatives, for exanple, nmethyl or propyl p-hydroxybenzoates or

sorbic ac,lbx%ry gg\ﬁder inhalable composition may also be provided as a bulk reservoir in an

inhalation device, the device then being provided with a metering mechanism for
metering a dose of the composition from the reservoir to an inhalation channel where
the metered dose is able to be inhaled by a patient inhaling at a mouthpiece of the
device. Exemplary marketed devices of this type are TURBUHALER™
(AstraZeneca), TWISTHALER™ (Schering) and CLICKHALER™ (Innovata.)

A further delivery method for a dry powder inhalable composition is for metered
doses of the composition to be provided in capsules (one dose per capsule) which
are then loaded into an inhalation device, typically by the patient on demand. The
device has means to rupture, pierce or otherwise open the capsule so that the dose
is able to be entrained into the patient’s lung when they inhale at the device
mouthpiece. As marketed examples of such devices there may be mentioned
ROTAHALER™ (GlaxoSmithKline) and HANDIHALER™ (Boehringer Ingelheim.)

Pressurised aerosol compositions suitable for inhalation can be either a suspension
or a solution and may contain a compound of formula (I) or a pharmaceutically
acceptable salt thereof and a suitable propellant such as a fluorocarbon or hydrogen-
containing chlorofluorocarbon or mixtures thereof, particularly hydrofluoroalkanes,
especially 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane or a mixture
thereof. The aerosol composition may optionally contain additional composition
excipients well known in the art such as surfactants e.g. oleic acid, lecithin or an
oligolactic acid or derivative thereof e.g. as described in WO 94/21229 and WO
98/34596 (Minnesota Mining and Manufacturing Company) and co-solvents e.g.
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preparations may al so contain buffer salts, flavouring, colouring and/or
sweet eni ng agents (e.g. mannitol) as appropriate. Conpositions for

i nt ranasavoadrm/m8sBr ati on i ncl ude aqueous conpositions a&dwFErPREVOEESt 0 t he
nose by drops or by pressurised punp. Suitable conpositions contain water
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t he nose subseque S cavity being cleare ng i nhal ation
t he conposition would be adm nistered to one nostril while the other is
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O particular interest are iIntranasal conpositions suitable for once-daily

adm ni stration. The suspending agent(s), if included, wll typically be
present i Rowgerakeiunderas appligation maydedosmed Wih the i olanyrsusable Psvslen 2. 4%
(W w), babask, tor eixbpleotaid, laubosghr stdrcht. hrops meEydiet foomulated avithl apsaqoeous

phar maceubi §eH-hyuedts BREAHLE cSMpRENSbRYoRe Bt disgehsihd/88ents, solubilising

agents, suspending agents or preservatives.

The compounds of formula (1) and pharmaceutically acceptable salts thereof may, for
example, be formulated for transdermal delivery by composition into patches or other
devices (e.g. pressurised gas devices) which deliver the active component into the
skin.

For buccal administration the compositions may take the form of tablets or lozenges
formulated in the conventional manner.

The compounds of formula (1) and pharmaceutically acceptable salts thereof may
also be formulated as suppositories, e.g. containing conventional suppository bases
such as cocoa butter or other glycerides.

The compounds of formula (1) and pharmaceutically acceptable salts thereof may
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
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but are not limted to, Avicel(r) (mcrocrystalline cellul ose and
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the desired combined therapeutic effect. The administration of a combination of a

compound of formula (1) or a pharmaceutically acceptable salt thereof with other

treatment agents may be by administration concomitantly in a unitary pharmaceutical

composition including both compounds, or in separate pharmaceutical compositions

each including one of the compounds. Alternatively, the combination may be

administered separately in a sequential manner wherein one treatment agent is

administered first and the other second or vice versa. Such sequential administration

may be close in time or remote in time.

The compounds of formula (1) and pharmaceutically acceptable salts thereof may be
used in combination with one or more agents useful in the prevention or treatment of
viral infections. Examples of such agents include, without limitation; polymerase
inhibitors such as those disclosed in WO 2004/037818-A1, as well as those disclosed
in WO 2004/037818 and WO 2006/045613; JTK-003, JTK-019, NM-283, HCV-796,
R-803, R1728, R1626, as well as those disclosed in WO 2006/018725, WO
2004/074270, WO 2003/095441, US2005/0176701, WO 2006/020082, WO
2005/080388, WO 2004/064925, WO 2004/065367, WO 2003/007945, WO
02/04425, WO 2005/014543, WO 2003/000254, EP 1065213, WO 01/47883, WO
2002/057287, WO 2002/057245 and similar agents; replication inhibitors such as
acyclovir, famciclovir, ganciclovir, cidofovir, lamivudine and similar agents; protease
inhibitors such as the HIV protease inhibitors saquinavir, ritonavir, indinavir,
nelfinavir, amprenavir, fosamprenavir, brecanavir, atazanavir, tipranavir, palinavir,
lasinavir, and the HCV protease inhibitors BILN2061, VX-950, SCH503034; and

24



bet ween about 0.01 to 10% (ww), such as fromO0.01 to 0.75% (ww), for
exanpl e about 0.5% (w w), based on the total weight of the conposition. One
or nore twoi2eikoa8wddj usti ng agent (s) nay be included to RCMIEPI@INGIHEI t Yy
with body fluids e.g. fluids of the nasal cavity, resulting in reduced

l evel s of irritancy. Exanples of pharmaceutically acceptable

t oni ci t y- 8if]ilasegends; agelaeyde aed nddeotidgtrearee Hanscriptape idhibiters st6liagm chl ori de,
dext r ose, zigyvudira, didaabsinenaraivliding d=jcitgbine oshacagt, geridinee adefdvisor bitol . A

tonicity- @%feﬁﬁa.agoﬁg%ﬂvudlnte i%@féﬁ@Fntr.dﬁaw.ngealbwakdéd%dbﬁbvﬂrn anount of from
0.1 to 10% 51 about 5.0%

ity oo byilahing, 3 B SAeRlh, fompl Bcsind ehisthnanh o '”Ehﬁag.t.ons of
t he i nvenfingyringgn Bgeripvias eatiieyidatien adlivity sush asimaiinesd)| tinaf eis) ng agent s
such as sedihim mavirepihe, detavirdine, efevicgnzt loginegé.dmoiunopdl ogitrar.empsavimeas

di sodi um piespIEAtRIC 06, ARk SardhamiladeeAkYERALRnibReDsakySS at e, di hydrate
and 2"V IEEAI Pty 25580 BT 085946ADLIBLSHE SBe! RRERPng & DUt ri no

agent, if pr % (W w),

f or exar1rpl3'€‘I " ?QF"’?%’F "a5e pabEarssiep fé Litf0al80adgiinilasaoehis: RuddSsi ti on.
Exanpl es whibitarstssichas KiAnddagrehiP 8-45hcangdeimiaragehiss ehensakineoseepteaccharin or a
sal t t her pabitofsrdieh @8 @icridfet (SEBE.), s&ryleT/&h?gcafarna\ﬁrbbleDK-@smv ane,

?ﬁgﬁ%{ f‘g‘i’ AK44S s Vi as tﬁ&sreb &ésed‘?;%\gf'béﬁ% %B%bhﬂ@%ﬁ’ LD 'Z;“ﬁ;teural
flavouri ng(’@f@@é@ a‘P/@E‘m% é{ﬁ&b ﬂ(q%# ? {?%03985%@%3 S(Y(Pons t her eof .
One or O4@R45SI vantt f(l@)larrm%nﬁenemmmetw"@ms sethas CP18P58f t he

medi canmentarconpgwsdisnivianbramiviotahe singike agerasition claemppbleckedd such as
Brggﬁfgﬁgéu‘nﬁﬁ Jbiheas FiRRhaRNR &%%Na@@g%nﬂs“&rwiﬂgerfeﬁ RNAearbeéntukér‘iQet g?h;(rjlol

pol yet nyt BEHGPERe ARt RS s aba.afl S ERSeditd Phuladsih gl ) ' 10

embodi mentndateiaingst meehasiam pagippdor exerie ihose disdssedin¥Rt (s), if present,
may be i n20Qmeeb7ien, WO 200085335, WOd2n08/12201 6 riB@%wig vdnd)similar agents.

The compounds of formula (1) and pharmaceutically acceptable salts thereof may
also be used in combination with one or more other agents which may be useful in
the prevention or treatment of viral infections for example immune therapies (e.g.
interferon or other cytokines/chemokines, cytokine/chemokine receptor modulators,
cytokine agonists or antagonists and similar agents); and therapeutic vaccines,
antifibrotic agents, anti-inflammatory agents such as corticosteroids or NSAIDs (non-
steroidal anti-inflammatory agents) and similar agents.

The compounds of formula (1) and pharmaceutically acceptable salts thereof may be
used in combination with one or more other agents which may be useful in the
prevention or treatment of allergic disease, inflammatory disease, autoimmune
disease, for example; antigen immunotherapy, anti-histamines, steroids, NSAIDs,
bronchodilators (e.g. beta 2 agonists, adrenergic agonists, anticholinergic agents,
theophylline), methotrexate, leukotriene modulators and similar agents; monoclonal
antibody therapy such as anti-IgE, anti-TNF, anti-IL-5, anti-IL-6, anti-IL-12, anti-IL-1
and similar agents; receptor therapies e.g. entanercept and similar agents; antigen
non-specific immunotherapies (e.g. interferon or other cytokines/chemokines,
cytokine/chemokine receptor modulators, cytokine agonists or antagonists, TLR
agonists and similar agents).

The compounds of formula (1) and pharmaceutically acceptable salts thereof may be
used in combination with one or more other agents which may be useful in the
prevention or treatment of cancer, for example chemotherapeutics such as alkylating
agents, topoisomerase inhibitors, antimetabolites, antimitotic agents, kinase inhibitors
and similar agents; monoclonal antibody therapy such as trastuzumab, gemtuzumab
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such as from1 to 25% (ww), for exanple from1 to 10% (w w) based on the
total weight of the conposition. Conpositions for inhaled adm nistration

i ncl ude awj0oeou18BBgani c or aqueous/organi ¢ m xtures, dPZTEPMIO6E6S
crystalline conpositions adnmnistered to the respiratory tract by
pressurised punp or inhaler, for exanple, reservoir dry powder inhalers,
uni t - doseae gthebsiadar agemis:; éend hOWﬁ@&fﬁ@@pééumﬁ famexien, goserpthwerd i nhal er s,
nasal i nhah#Basagentr essuri sed aerosol inhalers, nebulisers or i nsuf fl at ors.
Sui t abl e conpositionscontain wat er as the diluent or carrier for this

pur pose agﬁ nﬁ ded th con h 9\ exCl ﬁ1en ) guch %ﬁ buf fering
agent s, ‘?8% %?S&Htfﬁay‘f Q‘@nw% Mg i M RNty ey Ao Rsipsdi 49"ns  may

al so be a@hinfegEREEN WEh ehisapicye QlbRy t'@)@ﬁ@?“"ﬁ@@?ﬁﬁﬁ Oerrttrf?éaFP%%'ﬁiaF%ory tract
y nebul i faexamplegastoic® BOsEs C aadioes ascadihgito hrsnventisuspensi ons
b bul i &atel le Bastn aiired disk Treeycdoep dih i

or aer 0Sohgy @@db&ﬁ&ﬂ|ﬁb&ﬁb@éﬁ§ﬁwm1Q@ﬂe@éﬁ%&neﬁﬂﬁ@a?f a nmetered dose
I nhaler, with the use of a suitable |iquefied propellan Conpositions for

adm ni stratl on top| ca to the nose (for exanple, faor the treat ment of
rhinitis) ! BfnNVen torﬁ‘é”ﬁc'\!ﬁ% inafurt LFdé‘SB?%§s‘i9mt§"@&'°a§P@Q6$'”%8&86@9%’”%% and
aqueous clompoki(t)i orsphiwmageutisdlt accepi@blecssdtitherasf tagethebyithptlegsirareed punp.

Conposi ti emer ldtapauticly beig@easuri sed and are suitable for adm nistration
topically to the nasal cavity are of particular interest. Suitable
conposi tigps taln wa s the diluent or, carrier r this purpose.
Aqueous ¢ H%B%’P ngiRNsss ”ﬁﬁﬁ‘? APQE Y GAVERIerheDg Brﬁae’HFgFRSé‘ée% ®be provi ded
wi t h conv i adaahaenasaptiencompagitiorandihifis eharmacagieaat eompaesitionst ynodi f yi ng
agents andorhpigsing & eomBigui@uUss defimpd abbveotogetimaywith sOehst oadm ni stered to the

nose by nghMhiaadtcaly a&eHa‘tBledd ReRRGaRer WeéfY@br@?éHtlé BendtS8Hedt@r del i ver a

fluid conpositian to the nasal cavities. The fluid conposition may be
agueous o SO g&leous, but typically aqueous. Such a fluid di spenser may
have a di spensing nozzle or dispensing orifice through which a netered dose
of the fl Aitberapeqiosiyt eftectivesardbsiei sedmppom dfifernayppll) oad poarnmaiceatically

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

Compounds of formula () and pharmaceutically acceptable salts thereof may also be
administered at any appropriate frequency e.g. 1-7 times per week. The precise
dosing regimen will of course depend on factors such as the therapeutic indication,
the age and condition of the patient, and the particular route of administration
chosen.
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fluid dispensers are generally provided wwth a reservoir of multiple

net ered doses of the fluid conposition, the doses being di spensabl e upon
sequent i avopamp1ssBuat i ons. The di spensi ng nozzl e or or PCIIEP2000)60265
configured for insertion into the nostrils of the user for spray dispensing
of the fluid composition into the nasal cavity. A fluid dispenser of the

af or enent Pbaatpcetinal cempesitions reay keneresented inruntitedpse formsteontainindaal  Pat ent
Appl i cat i predptgirhined tamrmuntofrdetive MG p O BISdbse GSaxio aGhitt mmyldontdired) . The

di spenser aligsof AIE il off RQUS ¢S Aol dottigburls selBARAS (feyhce having a
conpressi gn rrp05| tion.

!
The houst AL AL BuB I ACRe BRI B0 Bepsiting @l g Cpawﬁ?n Ry abi o

i nwar dl y etrHUtteé§Bé@!”'%t@t'ﬁ"l‘re"‘rﬁdh%?% welohoRnd qanditien of tierratierfpwar dly in t he
housi ng b¥referaetsurof d@sagacompositersere thesp woptatningca dpityekse andulpdoge,a et er ed
ﬂose of t BehERIPASIVE Ir&dite@Udr M apréPHER: HAEIBH tRHrOBO6F b dtAisaing P&ﬂeﬂtf ?f the

ousi n ner.a e
1T ust rat §Hcfpﬁf?ﬁ£%‘§§%g§<8w%“? WO BRISEY o IREIRIE, o 2P
cont ai ni nb”(a"’rb@ﬁﬁ‘%ﬂ bIMSCYPBrnul a (1) or a pharmaceutical |y acceptabl e salt

t hereof may al so be delivered by a punp as disclosed in International
Pat ent Apmhér@aé th@e fyrtHek bﬁ‘cﬁtde@@a mmgéemwmpbsuamwnb@@@c@hpwmd-i mted),

f Byt f
O TR S T R e e e R Rt
Group Li np%%rmacelft&@"}é?(%f%ﬁf)aé’ @uﬂf‘@&r(ﬁg@ﬁrs\mth refer ence to Figures 7-32

thereof. The punp may be actuated by an actuator as disclosed in Figures
1- 6 of GCBUR&344 8Is0 pyvidepansiecessdopaspanngsich arphatmpacalticaebimpesision o t he | ung

by i nhal alyoh BRirisd DiaMXATR SmARnPLERRALET)I & RFHhes@AR, cartri dges of
for exanpl e ne an ed al um niumfoil,
for omamPhSecntatfy adlie @or, Mith ShE (ot plive PRAmESE el ot BBl RN Dener a1 y'

contain acyH@f$er ni x for inhalation of the conpound of formula (1) or a
pharmaceutically acceptable salt thereof and a suitable powder base

(carrier/ qihﬂo’d@ﬁ‘&dt%djéﬁcﬁﬂﬁonséiﬂﬁhéﬁ%ﬁﬁs wHEh fARWIBRBss thdiconteRf requires
pol ysacchgi dog. U 00oAXATRLA] 38938 38K 50 konle P A THTRGS! 1 0N

may al so I'n
will be understood to imply the |ncIu3|on of a stated integer or step or group of

integers but not to the exclusion of any other integer or step or group of integers or
steps.

The compounds of formula (1) and salts thereof may be prepared by the methodology
described hereinafter, constituting further aspects of this invention.

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

At -

N
Q>n

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

(). removing any necessary protecting group;

(Ir)
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the drug and carrier, a further excipient (for exanple a ternary agent such
as a sugar ester for exanple cell obiose octaacetate, calciumstearate, or
magnesi urwetesw@Ess3 | n one enbodi nent, a conposition suiPCapPeobos026:hal ed
adm nistration may be incorporated into a plurality of seal ed dose
cont ai ners provided on nedi canent pack(s) nmounted inside a suitable

i nhal at i ofii)-devp@parirthe sglbatthe semeowrd/salrmedt ur abl e, peel abl e, or ot herwi se
openabl e one-at-a-tinme and the doses of the dry powder conposition

adni ni st e gt did AR IdRAd BRfoPmIBYH R IGREEIVEM in' 4 SuilaBRAIGNEhPR tHeVi ce, as
known in the ar h different forns,

t., T nedi.ca t. pa may t ake a, nunmber of
KoM bt ahieSefld prac bR sAUEH e BAA ol Bartls § St BEhycoadh b ED) ot o
devi ces alel-HIOXBNSRPABEE 32 fablDISROEEINY, FfesXaEwie aRbieRkt ed by
G axoSm t tedhpenaureXoda puieiradeeriadndi éimebioe egample sli2t24o0mounay Tiad savdmeispr ovi ded as
a bul K T RO NGS, RBUGSAbEIIEBnd8N B8 dus REeNoat b BERAIREANG Y OVi ded

wth a neter f t . f pon fromthe
Feservor 19 & APBTHCARM . s dadtl o pEich SRR cohtiiog ARORIHGH 1 O
i nhal ed b§MYORERAYERT E CAIEI9EN o NetCarrideR SifHiat with p sufirplgolvent: fOExenpl ary

mar ket ed example setfiarchard theselvanioreToRBLkNGIFERA cainpOvsdt ofdgemde d).,

TW STHALER(tm (Schering) and CLI CKHALER(tm (lnnovata.) A further delivery
met hod fo j el PR s of the
Composi t é\f{'ﬂ%ég@gﬁﬁﬁwéﬁmﬁh@é‘ﬁ@%ﬁ%@%ﬁdga&?ﬁ'g*géﬁ%&?”@%@%ﬁﬂf”ﬂﬂ?ch ar e
then | oad8dinto an inhal ation device, typically by the patient on denand.
The device has neans to rupture, pierce or otherw se open the capsule so
that the dose is able to be entraiNted into the patient's |ung when they

i nhal e at the devi ce nout hpi ece. mar ket ed exanpl es of such devices there
may be nmentioned ROTAHALER(tm) ( t hKl i ne) and HANDI HALER(t m)

(Boehringer Ingelheim) Pressurilsed ORONposi tions suitable for
i nhal ati on can be either a Sys [
phar

a solution and may contain a
conmpound of forrmula (I) or a ceut&gally

m

X (1)

wherein R" and m are as hereinbefore defined for a compound of formula (1), R? is as
hereinbefore defined for a compound of formula (1), and X is a leaving group, for
example a halo group such as bromo or chloro, with a compound of formula (I1V):

H
N
§!

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

V)

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

A compound of formula (Il1) may be prepared by reaction of a compound of formula
(V), for example a salt of a compound of formula (V) such as the trifluoroacetate salt:
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acceptabl e salt thereof and a suitable propellant such as a fluorocarbon or
hydr ogencont ai ni ng chl or of | uorocarbon or m xtures thereof, particularly
hydr of | uowoablozmes3 especially 1, 1 , 1 ,2-tetrafl uor oePRarmEP2002/06@265 1

, 2,3,3,3-heptaf | uoro-n-propane or a m xture thereof. The aerosol
conposition may optionally contain additional conposition excipients well
known in the art such as surfactants e.g. oleic acid, lecithin or an
oligolactic acid or derivative thdfféof e.g. as described in WD 94/21229 and
WO 98/ 34596 (M nnesota M ning and nuf acturi ng Conpany) and co-sol vents
e.g. ethanol. Pressurised conposiNi |l geperally be retained in a

cani ster (e.g. an al unini um canilkter @Rwith a valve (e.g. a netering
valve) and fitted into an ac frowided with a nout hpi ece. O ntnents,
creanms and gels, may, for exanple, be flornulat@d with an aqueous or oily
base with the addition of suitable thickening and/or gelling agent and/or

solvents. Such hases may thus, for exanple, include er apd/or an oil
Soch as i MR Bop aeriereiaerars Aegatafr 8 Bmpowtty faamud DL Ara RO R0, “act or
oi |, or aheginbeipre defiredder pedrpreung of famgla/(dolwithhéareavind f fjentas(Vahd

gelling agents which may be used according to the nature of the base
i nclude soft paraffin, alumnium $garake, cetostearyl alcohol,

pol yet hyl ene gl ycols, wool -fat, bees . (9B boxypol ynet hyl ene and cel | ul ose
derivatives, and/or glyceryl nonostearate and/or non-ionic enul sifying
agents. Lotions may be forrmulated with an aqueous or oily base and will in

gener al alv8erelumtiaph hesibsiorageiinedion 3 perppouy d) éortnyila @rafisi X isAsng agent s,
di sper si ngeragbriose ddfireddoch campgewtas famutenflipkeni ng agents. Powders for
external application may be formed with the aid of any suitable powder

base, for FSK&EPAﬁe tr‘ié‘!n‘ﬁ%oJo%ét?t%%a%f 3tcf%ﬁ@uno%fc?Br?ané‘ng/)ba%gfa%’dﬁ%@t ed wWith an
agueous of non-aqueous base also conprising one or nbre dispersing agents,
sol ubi | i sp?ﬁ’%é’g?@peﬁi’éi‘féw FRPARERL e SHSHENEe A BYIRRE SONGEL (dnpounds of
formul a ( E¥arapie DMfaramd heateddakisyitale éqmpeesateres &driexampler®b60°aynddrar exanpl e,
be fornul atiesid sthobpiadts der SRimgie bh vihdsph¥recsTmseh] fona sbitablppéridiaes or ot her

time, for example 20-120 minutes. The mixture is cooled to a suitable temperature,

for example ambient temperature, and a compound of formula (VI) added and stirring

continued at ambient temperature for a suitable period of time, for example 18-24

hours. The solvent is evaporated under reduced pressure and the residue

partitioned between a suitable solvent, for example DCM, and water. The crude

product is then isolated from the organic phase and purified by conventional

techniques such as column chromatography.

Alternatively, a compound of formula (lI) may be prepared by reaction of a compound
of formula (V), for example a salt of a compound of formula (V) such as the
trifluoroacetate salt, a compound of formula (V1) wherein X is bromo, and a
compound of formula (IV) as a ‘one-pot’ process.

For example, the trifluoroacetate salt of a compound of formula (V) is dissolved in a
suitable solvent, for example DMF and a suitable base, for example potassium
carbonate, added. The reaction mixture is stirred at a suitable temperature, for
example 45-60°C under a suitable atmosphere, for example an atmosphere of
nitrogen, for a suitable period of time, for example 1-2 hours and then cooled to a
suitable temperature, for example ambient temperature. A compound of formula (V1)
wherein X is bromo is then added and, after stirring for a suitable period of time, for
example 40-60 minutes, a compound of formula (IV) and a suitable base, for
example triethylamine, in a suitable solvent, for example DMF are added. The
reaction mixture is then stirred for a suitable period of time, for example 12-24 hours.
The solvent is removed and the residue is partitioned between a suitable organic
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devices (e.g. pressurised gas devices) which deliver the active conponent
into the skin. For buccal adm nistration the conpositions may take the form
of tabl etwoanidmgsages forrmul ated in the conventional neROmEP2009/06026HMPOUNdS
of formula (1) and pharnaceutically acceptable salts thereof may al so be
fornul ated as suppositories, e.g. containing conventional suppository bases
such as c8el¥rntpat example dt@hl@é?m@fﬁwerand@@.terT?fée@mﬁ@mm@@t ef formaulenlilds (1) and
phar maceuisozédd by coweptionbl mesed drsl purdice of, foryxaahEe ddeorhatograplag.ed f or
parenteral admnistration by bolus injection or continuous infusion and may
be presented,in_unit do for or_instance as ul.es, .vials, smal

Vol bire. 1 nfirel s CBrba iR HRLR () FhaBEbRRRR, PR EE i Pabrei™w tn an
added pr e8ePUBYIR(¥]): The conpositions may take such forns as sol utions,
suspensi ons, or emnul sions in aqueous or non-aqueous vehicles, and may
contain fornul atory agents such a§Hanti-oxi dants, buffers, antim crobial
agents and/or tonicity adjusting agents. Alternatively, the active

i ngredi ent may be in powder foryrt stitution with a suitable vehicle,
e.g. sterile, pyrogen-free wat e£|, > The dry solid presentation
may be prepared by filling a_; b' er aseptically intoindividual
sterile containers or by filTing sterile solution aseptically into each
contai ner and freeze-drying. The compouRds of (fsynula (1) and
pharmaceutically acceptable salts thereof nmay al so be formulated with

vacci nes as adjyvants to dul at.e eir _activity. Syc ositions may
contain awﬁ?rﬁgti((F@éjﬂea%m%ﬁ?ne@%hk}e@f 5aﬁ8ﬂ1eo§>gs<5 8%0%‘}1%@?’%3%?% conponent

i ncl udi ngh®rginbatore pefinedder a eorpp@ingiah formuir (11).japd Fols ageraigctigrerr.doand/ or

Vi ruses oexample a-tetrddedpa? Hipytads2-yit o, rethewdrédenca ef asuitabieeadd fponent s wit h
adj uvant  agdhmb tntlubRfaksfl figg but not linmited to alumniumsalts, oil and

wat er enul si ons, heat shock proteins, lipid A preparations and derivatives,
gl ycolipids, other TLR agonists such as CpG DNA or simlar agents,

cyt oki nes Fan@ample, @puitaple geid) for gsargplediifidoregceetic acid, is added to a solution of

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

A salt of a compound of formula (V), for example the trifluoroacetate salt, may also
be prepared by reaction of a compound of formula (IX):

NH,
N N\
R1)|\)NIN\>

P (1x)

wherein R' is as hereinbefore defined for a compound of formula (1) and P is as
hereinbefore defined for a compound of formula (VII), with a suitable halogenating
agent, for example N-bromosuccinimide, followed by reaction with an alkoxide anion,
for example a methoxide anion, and then isolated in the presence of a suitable acid,
for example trifluoroacetic acid.
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agents. The conpounds of forrmula (I) and pharnaceutically acceptable salts
t hereof nmay be enpl oyed al one or in conbination with other therapeutic
agents. TWeowmmswads of forrmula (1) and pharnaceuti cal PgTaEPC@PDaREE sal ts
t hereof and the other pharmaceutically active agent(s) may be adm nistered
t oget her or separately and, when adm nistered separately, adm nistration
may occur sinultaneously or sequentially, in any order. The anmpbunts of the
conpound( 5pr @fanfple, noibzolutipn of cr(dg cerhpsunalae fdrimtiad (1X) inacephlslbldey sal t (s)

thereof agglydM&oPEXhpI® BAT ARG CAld liB6kItMRp&ERME, (8D exdRthId ARbiRl ati ve
timngs o[ adm.ni stra I achi eve the desired

Tl 1o e Wb ggl T A R e LA AN
conbi ned %‘%é%a{i‘r_l (o éj]e @cﬁ,. qlﬁ é’gﬁﬁnﬂ @t%&?%‘f{ of "R CConbi nati on of a
conpound BfoMQsHAgiNiENqe. jn RRrtiNSAYEF AgEERRI¢ BRIQdof diftee fr &8RBPISA MINUIRSr eof Wi t h
ot her tr edbesottiaygestisedralya Sidtabie tachperatsey fat examue acbiant nideyature, a unitary
pEar naceutdr aaluitsaPesdd bftind, AcH dxdimpl BREH niRIED UNnitSreabtion MixRPORItAEE
phar maceu ; o e
At er nat 1 Jar o RS, phdlR GG bins ey O e SRR
sequent i ahy%ém@ﬂc WhatdeanceniEated HadergReuceq eResSHES- alif P ¢itast %‘ﬁ'df@ rst and the
ot her secdisgoleed iacitablesiay s@varth foreppnmie diy raethamdlsandea swiableegikdxédec| ose i n
time or remekemple d doiiion BheodioMPAstNEEd®in rhéthamdlds Glidedscth ahapraceut i cal |y

accept abl e aklihrd RETSGhoR G 1S5k SURBLNG: hBR olhbdbi@RE (! More agent s
useful in the prevention or, treat t 01! viral 1n %Ctl ) | es of such
agents i nEXAITRIC aRATHETRNSTS PiVE4eaN. 1 NBoPSAieR SUEUTe R hepedea STAPGs ¢ hose

di scl osedtampepgiuzo iof/eaamale 6)- A1 C, witsa gendenger atiashed.dprse suivele naionof

2004/ 037 8fie Aot eXih2€ 08/184ads3 ; TheTisa &3, mikilie 81Ren dddeBahd ddbventidied R- 803,

R1728, R1BQ& c\éﬁlﬁ)lres‘%ﬁret. heg e 8hSE [<aR&HtakEn M@l@@@@i{%&ﬁ\%nt\m 2004/ 074270,
WO 2003/ 09544 ,eggg 2

005/01 76701 . 2006/ 02008 2005/ 080388, WD

2004/ 06493B M RIpe LA B PR biaths? SO PRISIURTS BN a5, 014543,
VO 2003/ 068ested w@ggg@mniwwgyidﬁg@gjow@he organic layer is separated and

washed further with water, dried, for example over magnesium sulphate, filtered and

concentrated under reduced pressure. To a solution of this material in a suitable dry

solvent, such as dry methanol, at a suitable temperature, for example ambient

temperature, is added a suitable acid, for example trifluoroacetic acid. The reaction

is stirred for a suitable period of time, for example 25-35 hours, and concentrated

under reduced pressure to give a compound of formula (V).

A compound of formula (V1) may be prepared by reaction of a compound of formula

(VIIIY:
NH,
N XN
A\
1)|\)J:N>_Q
R N \
P

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

(V1IN

For example, a solution of a compound of formula (VIII) 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
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2002/ 057287, WD 2002/ 057245 and sim |l ar agents; replication inhibitors such
as acyclovir, fanticlovir, ganciclovir, cidofovir, |am vudine and simlar
agents; pwotzessdasidahi bitors such as the H V protease i niRChiEPRe0S/0s@GHI Navi I,
ritonavir, indinavir, nelfinavir, anprenavir, fosanprenavir, brecanavir,
atazanavir, tipr anaV| r, palinavi ol asinavir, and the HCV pr ot ease

i nhi bi t or Sx@NRIREtacetatx. B swekEoERaYS m&d@mfcpraﬂxa@@@rﬁaéurawml eosi de and
nucl eot i dequenueasendridnshlorigé asletiom HiHe droasic phiade iasegdrdi@dudasted, thrdanosi ne,

l'am vudi n@xan@@é%tﬁ%‘ﬁh@%nd@ﬁ%@%\fl' for e%rﬁfflb%‘aé’s@mg G| Iﬁydr&’ifﬁ%ﬁ:“i‘hf di pi voxi |

f di bi d
Loz Vot e baOSH mef b el i Bad VidnltE ro BUR S rounf LRGBSy, B0

an agent Uing anti-oxidation activity such as i munocal, oltipraz etc.)
such as nevirapine del avirdi ne, efavirenz, |oviride, innunocal oltipraz,

capravi ri pgomp¥ind éBorntiNE(\HRPma bpdré@by AREtISH i d @dm;%]ﬁﬂ@for@lmar y
O 1 O BT S S A AT Lt 5080 B G RO 140, 1o 355,

BMS- 806, I X an Si m ar a I ntegrase in oFs such as L- 870, 180
and sim |l ar agents; budding inhi b| tors such as PA-344 and PA-457, and

si m | ar agenex@mpidhemskipeand ettopnole (IX)fd dissabves is achitalgle gplyemtvior oc ( Sch- C),
SChV\ll::)) OE/A&? le BRIASIOID @nf Woléd To §5a’|)ab|eTt6K&>@9atur@Sde@kémp|§ otms‘?@ ﬂoscl osed
N

2004/ 05501 %o %?ﬁ%%%u‘*%%h ) g %@%ﬁqwﬁ%@? 'daegem s

neur ami ni ¥, @eemlaﬁ‘ BNg Jresteapetptye @@ g ?/‘?'Vt'ond%i'rf per ani vi r
and si mi | avitaRiptamperatiyg, iohaxavenle BB EKer & syitable @ﬁswéreéhmadfonéxampleﬁﬁant adi ne
and si m | a5 nageed tien alidwédtoardrer torxgs RbBleasd pevaturs dosexan pl@ambiegheot | des and

such as '@n%elé‘tﬁ%aﬁ@gturﬁéoﬂﬁ& érsu@é!%‘béwodad’fttuhm\é' fcff"ex@r%l@@? Rburdnggter m ned
mechani sm of i act 12%5 % aﬁrg(i di% orse ﬁ 2005/d105761 WO
2003/ 0853 A5 CINS B /5 EBXV?‘E ‘(VBW ﬁ‘” 9P PAPSSY SR Y The conpounds
of formnul aeqarﬁteaﬁerfpﬂaa@ﬁa%mnf@aﬁ P?‘”&J@é@t?’é@ﬂ'% sy drepho @rf@tofTh‘?ay al so be
used i n cormganicabivent isitidm remeved andbthe anmdueprodqﬂrpmﬂedfmclforrwymbe useful in

the pr eveaﬁlbﬁﬁtd?jradrfyeﬁ)tg’lﬁné c&hpdihdRdf fofupetviens for exanpl e i mune
therapies (e.g

A compound of formula (IX) wherein R" is C1alkoxy may be prepared by reaction of
a compound of formula (X):

NT
)l\ ~
T N
"X
wherein P is as hereinbefore defined for a compound of formula (VIl), and T is a
suitable leaving group, for example a halogen atom, for example a chlorine atom, or
a fluorine atom, with a solution of a compound of formula (XII1):

R™-M (XIII)

wherein R' is Cisalkoxy and M is a suitable alkali metal ligand such as sodium,
prepared in a solvent of formula (I11S):

R'-H (XIlIS)
wherein the R' group in the compound of formula (XII1) is the same as the R" group

in the solvent of formula (XIIS).
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interferon or other cytokines/chenokines, cytokine/chenokine receptor

nodul at ors, cytoki ne agoni sts or antagonists and sim|lar agents); and

t her apeutwo 20s008138s, antifibrotic agents, anti-inflameRCompP2&geni2ss such as
corticosteroids or NSAIDs (non steroidal anti-inflammtory agents) and
simlar agents. The conmpounds of fornula (1) and pharmaceutically

acceptabl e salts thereof nmay be used in conbination with one or nore other
agent s whiFohexamplda ssgfouhd iohforhelagk B eacH ansatiurh t-batorieln} is @tided toex gi €

Idimsnejﬁztehe:ggflérﬁ%ﬁﬁ)trﬂmé (Qll%‘?azgg nfbkth R |§r§HP€d ﬁhtﬁﬁ@lﬁg erdedUs, Eﬂ‘ﬁé’ﬁr@l €; or 2”2 iegen
beras nebaRour 4&9@2%@“& els ThEEaob TR s 5?%6@80 Qs s (69

t heophy! | fafeeratie; FRsexanaies 007 eRb? piitable PRSI chtivtesfon A¥PBPIRI 1R agent s:
nonocl onahoant iThedylvértites sydystasially mmaat und@"EedlmwlpréNare att partitionsd

anti - | L- 6petdabh alduitddle saént; foketarAe afdti)l biter, 30@Nt6r. '"T%Qﬁ’@&rc biyeapi es

e 9. ent a@gegsgﬁeoa&% P 2183950 b oA AR MRARSPEICE CT@%gﬂkherap' es

inte I'ne receptor

rmdui at or ©¥Yers\are endselyls ﬂ’l‘?t”%b'?ﬁd QH% YRY gyt abi‘iﬁé% €8t orEXaMel6ni | ar
agents). %Tlhiwdwwoamlwf silpratel dhg dDylr@rﬂiJephLarrﬁtaomﬁ hycfilrationzanddpe abl e sal ts
t her eof neylvdre reha@ﬁbdffbrﬁméqcbraamdtgndwrtebumq)r@gsumroeguwéle@mwﬁmcﬁ whi ch may

be usefulfdrmura ﬁﬁ'tl'\“@{' akto§< at ment of cancer, for exanple
chenot herapeutl c suc as ky ng agents, topoisonerase inhibitors,

antinetabolites, antimtotic agents ki nase inhibitors and sim | ar agents;
monocl| onaf C@mnou@diyf forreyla piy) shereinR’ isrGuiselsylamias, mgehe QrepatEsdnd ot her
simlar agsistiend ofencorwaumdog fdrimarsa(Xy with alrcoaspotiadrokiofrema (gager el i n and
simlar agents. The pharmaceutical conpositions according to the invention
may al so be used alone or in conb|¢$H18§ ﬁnth at |east one other _
t herapeutic agent in other therapeutl Y as, for exanple gastrointestinal
di sease. The conP03|t|ons according to the invention nmay al so be used in
conbi nat i ohemirt R’ igehgalk@pmhmamoenent t herapy. The invention includes in a
further aspect a conbination conprising a conmpound of

For example, a compound of formula (XIV) is added to a solution of a compound of

formula (X) in a suitable dry solvent, for example dry ethylene glycol, at a suitable

temperature, for example ambient temperature, under a suitable inert atmosphere,

for example an atmosphere of nitrogen. The reaction mixture is heated at a suitable

temperature, for example 110-130°C, for a suitable period of time, for example 12-18

hours. The reaction is then cooled to a suitable temperature, for example ambient

temperature, diluted with a suitable solvent, for example ethyl acetate, and washed

with water. The organic layer is dried with a suitable drying agent, for example

anhydrous magnesium sulphate, filtered and concentrated under reduced pressure to

yield a compound of formula (1X) wherein R' is Cyalkylamino.

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

NT
P
T N
P X))

wherein P is as hereinbefore defined for a compound of formula (VIl), and T is as
hereinbefore defined for a compound of formula (X), and V is a suitable leaving
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formula (1), or a pharmaceutically acceptable salt thereof, together with
at | east one other therapeutically active agent. The conbinations referred
t o above wayominssai ently be presented for use in the f@®CWEPR008/060265

phar maceuti cal conposition and thus pharmaceutical conpositions conprising
a conbination as defined above together wth at | east one pharnmaceutically
accept abl @rodp| igeaxarople edeiagen atarerieosxamle @ saletingalont. tweranadgabietic of t he

i nvent i onsol&idrhafraapectia,dat éxanglld a@sblutien aimmbniafin Bogospdadnaf formula (1)
or a pharmaceuti caIIy accept abl e salt thereof wll depend upon a number of

factors. EQr exan i es and ht of the recipient, the
preci se cEﬂrd‘?)ialnborln (?H:R,o jﬁf&’é’gylﬁﬁﬁ rﬁ‘%ft?q @Eﬁ%g E' Ic OhUéIOH Fur e of t he
conposi ti BRMMORit qrr%ams@t SO AR ﬁf%’f‘?‘&f"iad"r‘]’sé?r%o%}{' |a OP'é@t Frassuitgblse

consi der etempEnatuteh éor @pempieci-607 Cefdr acuitatse pamahof tind, forexetmplesibul d be at
the di scr gbirenTRE rddtBodhaidadheR erBiotdtay at'%eélﬁtéglbﬁérﬁper@fhr@ffére(?t Ive anmount

of a conpg I8f fki%t %n?&e(?g'th ?ci\f%nédnﬁglelpgh%&&etrﬁé %&I&%m Ie %I?gﬂg@%l to

suffering 100
ng/ kg bod$ b\%hegjl‘ﬂf’a'&tfty Pfet@g iQQH utign\p! amraRiay &XPST/‘p{er?e '}é'fSPlé’@P'i‘\‘?E amount
shoul d beammqniaennmag'epyifamhoo_rs adgled o hipak gpoisesuktdngleakepend they. Thus, for
a 70 kg agHactiorpmextas aapled 6 a RIRthachdidl oRimdNor BRImslaB- onduils, ustiethe Y be from

7 to 700 | : |
doses forF% Jgrp{(rp H@T%iiﬁﬁgeg?@&(deéar}ﬁt reagwne,ﬁ.xﬁ;r §9mr{§r%%q.a%m&;@tdo ypical

e a

day. ThisPh ghie waghing, r'? ”E’Eyam’ % A'unber (such
as two, t hioggl al¢cz519fancrwet§r apd tfrm@edofor§ﬁ@nglg§y§lrpférVInqwd@rLﬁtJﬁtIQm@t t he

t ot al dai biye ddsst orsp dffeecaaporind A foeinliagiXi).vEhafitstatis alovaedpbatamedeud i cal |y

gfgggi f:?'oﬁjrt@f@} %)erﬁ)fd cﬁ‘tuﬁ%mfb%%ﬂfe 1f29f8”i\&ﬁs bhd th%gﬁzmgﬂ%cgp%@%fgf gr a
phar naceuf?'@%?lfrv Oﬁ%rgb’faa@%ésozaﬂjgﬁf ﬂlg?té%}a'bdc(ﬁ)[ggje Sim | ar dosages shoul d be
appropriate for treatnent of the other conditions referred to herein.

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

formula (XII):

NT
P
T N H oo

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

PY-H (XV)

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

For example, p-toluenesulfonic acid monohydrate is added to a solution of a
compound of formula (XIl) in a suitable dry solvent, for example dry ethyl acetate.
The reaction mixture is heated to a suitable temperature, for example 50-60°C, and a
compound of formula (XV) added. The reaction is stirred at a suitable temperature,
for example 50-60°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 iso-propyl
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Compounds of fornula (1) and pharmaceutically acceptable salts thereof may
al so be adm nistered at any appropriate frequency e.g. 1-7 tinmes per week.
The preciwe 2dwmgitgg3r egi nen wi Il of course depend on factrorg&reuehe@sst he

t herapeutic indication, the age and condition of the patient, and the
particular route of adm nistration chosen. Pharmaceuti cal conpositions my
be presengleanqlis heated dedas afsyitalle gt Amesphere: for @@etnts an aepsanegml of active
i ngr edi enhitpgén, whbtsuitaise tenfhechtuee, Eotickample 60070 @] for aaaitablepevidd dfitiieng

accopt abl o SXTER S wif FMBRNSI otiachRiry he rbacoR iRuRSEEREE Y he 7
Soute of DunFAeeRG el QoA Sy gt o Pl sRinDP dn B Pl pati ent.
Pr ef er r ed TRRITRSUHFYE RERCIRIGHHIS d3A1ateHh 8Y Hiratiemerdkdrigsho £ive shePrapad|9f dose or

sub- dose, farsulagXei n above recited, or an appropriate fraction thereof, of
an active ingredient. Such pharmaceutical conpositions may be prepared by
any of th Ln T | further
provi ded g%?ﬁﬂ@%ﬁ@!%@?%ﬁ%%g% ﬁgﬁ)p%{)a%%f%fé%n% %?n%oorhtf?loé%g#ﬁf orrmula (1),
or a pharf%’gé@t(?(@ily acceptabl e salt thereof, and one or nore
pharmaceutical ly acceptable diluents or carriers. There is also provided a
process for preparing such a phar tical conposition which conprises
adm xi ng a conmpound of forrmula (I),[or a pharnaceutically acceptable salt
thereof, with one or nore phar maggudy acceptabl e diluents or carriers.
Thr oughout the description and tlr;]b cl ai ms)whi ch foll ow, unless the context
requires otherw se, the word ' i >Nand variations such as 'conprises'
and 'conmprising', will be unde stodd to i mpdxya)t he i nclusion 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 sal t sWhBEEbIS HiyPrihe %%’MF%S%?W%@OP?@E%%%JW example a silylating

agent such as N,O-bis(trimethylsilyl)acetamide, followed by reaction of the protected
compound of formula (XIA) with a compound of formula (XVE):

PY-E (XVE)

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

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

A compound of formula (X1) may be prepared by reaction of a compound of formula
(XI1) with a compound of formula (XV).
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descri bed hereinafter, constituting further aspects of this invention.
Accordingly, there is provided a process for the preparation of a conpound
of formulwoO@2bjo/018d383ch process conprises the deprotecti orCofEPA0WON26RIND Of
formula (11): wherein RL, m and n are as hereinbefore defined for a
conmpound of formula (1) and R2 is G -6al kyl, and thereafter, if required,
carryi ng botex@mplerto gspepetng effomalia ol )ngaddnd asidiablet@ganic selyentyferpvi ng any
necessar yexagmble ethyhgeegdaito Ufptldwead by papsareisalfonic sadi.t Tiod mixtee dohgnentd a

so- f or medgyiffe ©¥RERIGe, Br 6L RE-60F Cf HdMER 3 Uldidydrs- 2L S5 ¥@skd N @

sui tabl e lvent. in.the. . presence of a lution of ‘a .suitab e, for
exanple. al J6IGLTahmB R IET SRe B o Rl el i e By o

sui t abl e fERpFEakIE Perod &flims: sersxamelfnt-ahouise ipersetvgr s than rsmoyed abl e peri od
of tine, from te«ergotien h2d@4 under redudducpresduvettt yiéld arcompoedd ofifdenulaeduced
pressure gngl the residue is dissolved in a suitable solvent, for exanple
nmet hanol , and | oaded onto an ion-exchange cartridge, for exanple an

am nopropy| SPE cartridge. The cartridge is eluted with a suitable solvent,
for exarrpé@—&éﬁﬂ%ﬁobr | and the solvent renoved to give a conpound of formula
(I'). A conpound of formula (11) may be prepared by reaction of a conpound
of formul FIhevioring IRlpratidesti@mions ohesredimbisdrevigtichefdsnedd hefeid Ieampound of

formul a (g% Fgﬁ%ciiaﬁedatﬁathﬁé ﬁ%tﬁ@ﬁét%rxﬁatﬁ@i%,rlﬁﬂ tﬁe%e%iﬁé)eﬂﬂ @a&{ge\;igtfdml a (1),

and X is avi n rou. r exanple a | o, group. such as brono or chl oro,
with a coﬂﬁtcﬂ?ﬁ%lngglog’ocfez‘ﬁ?%"vﬁllQ%r:eaaﬁe?%a?rﬁtq g‘%ﬁ%s‘g@q ReE #%r a conmpound of
formula (1). For exanple, a conmpound of formula (111), a conpound of
fornmula (D&M and a suitabl e bagaloréraethaxanpl e L/, L/ -dii sopropyl et hyl am ne,
are dissopygd in a suitable sRIN®hethlRimexadg! € DMF, and heated at a

sui tabl e rature, for exappl 0-680C.for a suitable period of tinme, for
exanpl e 4@Whours. | f neces@g?i;@%f) (?Xb(%al conpound of forrmula (1V) and
base are B and the reacti BRYhseidlfe heated at a suitable tenperature,
for exanpEgO50-60C for a suit Bidtleyl pthier od of tine, for exanple 46-50

HCI Hydrochloric acid
HPLC High performance liquid chromatography
ISCO 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 C4s column using a
two-solvent gradient and analysis of the fractions by
electrospray mass spectroscopy.

SPE Solid phase extraction
MeOH Methanol

mins minutes

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

t-Bu tert-Butyl

Ms Mesyl

Ac Acetyl

n-Bu n-Butyl

Ph Phenyl

rt room temperature
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hours. The product is then extracted fromthe reaction using conventional
nmeans, for exanple by partitioning between a suitable organic solvent and
wat er, fowbaesmdi1Ba3i sol ati on of the organi c phase and r ecoxERR000f06G26E
solvent, and purification if required. A conpound of fornula (I111) nay be
prepared by reaction of a conpound of fornmula (V), for exanple a salt of a
conmpound Egeﬁmtwca)rmgssg%bweméyeior@d@&crlbw@Wén%rmd%S@hem%ﬂei n RLis as
her ei nbef ore defined for a conpound of fornmula (1) and R2 is as

herei nbef ore defined for a conmpoung@tmkormula (11), with a conpound of
formula (M): wherein mis as hereinbefore defined for a conpound of
formula (1) and X is as,hereinbefore defined for a conpound of fornula
(rrr)y. For ex ; i tate salt of a conpound of fornula (V)

and a suitabl e base, for exanple potassium carbonate, are sHspended in a

suitabl e sol vignt, for exfnpl e DVF, Mthheated 6 a suitablek%querature,
for exanpl eN 0¢, "a 8uit \at rro N for ex ﬁéli%%%r

at m)spher%l/cg{N Hroge ,ﬁhﬁ:,?a SLH,/tJa N>perg .n>i me, o | l e 20-120
m nutes. The mixXtureis coo to a suptgble tenpergture, for anpl e
anbi ent tenperature, and afcolpound of\ formula (W ) )added and \stprring

continued at anbient tenperature for a eritod of tine, for exanple
18- 24 hours. Ythe sol ventiti s evapor at ed reguced pressure_and the

resi due parigity ?eg bef a suitabt for exanple and water.
The cruderﬂ% Ts the ;%olate romthe oygani c phase and purified by
conventi onal te@hnquestuc as-Colum chroffgt ography. Altegnatively, a
conmpound of forrmula (I1) y Ye prepared by/reaction of a Q! und of
formula (V), for exanple a‘sélt of a conpodnd of fornmula (V) [sdehmas the
trifluoroacetate salt, a conmpound of frm4Al a (ZL/F@DEFGV A3\ bronp, and a
compound of formula (1V) as a 'one-pt\pPLocess—TFor exanple,

trifluoroacetate salt of a conpound df i Q! Va (V) is dissolv n a
suitabl e solvent, for exanple DV %&ahd "a suidabl e base, for exanple
pot assi um car bonate, added. The reactiqgn mxture is stirred at a suitable
tenperature, for mwxj

Rz

NH,
NN
)L/h‘t[’?—OMe
2
H
d. |
h
NH,
N7 N\
— R’*z)l\JNI’\?_ONIe
M
O

h

G1

(X=Br)

l H
NH,
RAZ)l\N/ N>:O
p3e
N
o Ch

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

A Dihydropyran/paratoluene sulphonic acid, e.g. 50°C for 3-6 hours.
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exanpl e 45-600C under a suitable atnosphere, for exanple an atnosphere of
nitrogen, for a suitable period of tinme, for exanple 1-2 hours and then
cool ed tova22umisisBe tenperature, for exanpl e anbi ent tecHEAPAGOEI26H
conmpound of forrmula (VI) wherein X is bronpo is then added and, after
stirring L r aDﬁ]uirgabl pgriod of tinme  for 6% m;?le 4(%-60 m'nutpe a
py aratoluene sulphaqnic gcid, e.q. 50 or 1 hour, them ammonia/[PrOH, . .
compound Of f of Bt Yhodnéh 2L EARLEG BB onieigh EXALBLE LT X Tami ne, i

a suitable sol ygpd , exanpl e are added. action mxture is then
stirred for a suitable period of tine, for exanple 12-24 hours. The sol vent

i's renovegzandeshé MESN, GéfRx,i BolRGD 1T, teP MRIH 2BREREMe@N, Sidinh &1 (BC, then
or gani csol vent NafOD; @y.anpl e di chl or onet hane, and water. The crude product

of formula (I1) is isolated by conventional means and purified by, for
exanpl e, Bhr omamogniafftiQH, &g.SAFE foph heure dimpauniinbemperatvid far (218 herss, be
prepared by depedp@étfProhhayfs-a conmpound of fornula (VI1): wherein RL is as
her ei nbefgre defined for a conpou of formula (1), R2 | S herei nbefore
deirned 15 - Eubofid®or b dfA fhvefeli et o e B o up r o
exanpl e a tetrgt?]}g'r LDH pifan- -y'I\I group TR ATNE prdsence of” a”suitabl e
acid, for exanple trifluoroacetic acid. For exanple, a suitable acid, for

exanpl e tghfl URBQACOUEICe.8CI-PC br30aRIARES théeh amSEt W RtRE fRoB0MRAUNd of
formula (VI1) thenagsnadnémethardl ugdek N/6RT0 €M heursieidnanraiMeCHhegm xture is
stirred at a sanbiafilt@ngeenreratigHee hodror exanpl e anbi ent tenperature, for a
suitable period of tine, for exanple 48-72 hours. The reaction mxture is
t hen concent r alNBd ineides e.0 b€ der Irneinges therharhipent tanaieradurel for 4¢-édlhars.h a
suitabl e solvent, for exanple ethyl acetate. The resultant mxture is
filtered Gnd wAERAMEMAOHP % "Muf 6 RYSume of a suitable sol vent, for exanple

et hyl acetate il~the filtrate is colqgyrless, The residue is dried in air
and t hen EnderHIE%/MﬁgFé'c?'gp?rgls)'gﬂtr%m?eéghéﬁe\?%qg'ﬁé%ggf't of a conpound of fornula

(V). The Giltrai® B 0en 5PBEGNLT AE&KES, A L&/ ICONGE Rl e a8d G W th a
smal | vol une ofheRambibhtddthser8@bY&AB nolr®r exanple ethyl "acetate, and then
filtered and dried to yield a second crop of the salt of a conpound of

formula (®)1. K,COs/DMF, then 50°C under N, for 30 minutes, then ambient temperature, add (VI),
stir for 20 hours.

G2 Solution in DMF with N,N-diisopropylethylamine, then 50°C for 48 hours, then more
(IV) added then further 50°C for 48 hours.

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

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

For any of the hereinbefore described reactions or processes, conventional methods
of heating and cooling may be employed, for example temperature-regulated oil-
baths or temperature-regulated hot-blocks, and ice/salt baths or dry ice/acetone
baths respectively. Conventional methods of isolation, for example extraction from or
into agueous or non-aqueous solvents may be used. Conventional methods of
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A salt of a compound of formula (V), for exanple the trifluoroacetate salt,
may al so be prepared by reaction of a conpound of formula (1X): wherein Rl
i s as herwonbsiwmss3defi ned for a conpound of fornmula (1 PCamP2009i060285

her ei nbefore defined for a conpound of formula (VIl), with a suitable

hal ogenating agent, for exanple N-bronosuccininmde, followed by reaction
with an aPR afeaniasevents, cﬁoluélseawréxtaa%tsh@wwéhwgo\r«rth amydidven i sol ated in
t he presenagnediura ssiphtiabbreardytus fsodiuaxsuiiate, tor phdsiray thestghiac aci d. For

géﬁcg'me f%blrapr%b'rdlﬁnt% e &hHIBFad OOBHVERELR ﬁeﬂd@glo@ &r‘if?&atrdrﬂf@r SU:C E)?bla?(adr?/e
anbi ent t8 %La(ﬁrs?@% we%rgmg{?g][ gﬁyeoh%a&b@%g p?]gr exarrpl gp

Nor ormsucEﬁVﬁfSrﬁRf@SG Chroptegraphy. slpyrbeaisediag seauede G Hﬁat'ﬁ’” M2y beor exanpl e
5 m nut esper’rdrmescolsmtgroonverﬁroealrsroh/edtsestuchasethyaaxt%ateernpthaaoluetbandlmr exanpl e

ambi ent tEmﬁélaéwﬁreoﬁQﬁrr)@urékltﬁeaéﬁfeItﬂrﬁl‘l b@gp&%c’btéaﬁhatfébécrﬂéﬁéﬂér& 25-35

g‘hggteegrl erg%% etrétﬂnas%n%}f fgb%al foé &?tQt i Ngre‘%@]& %E?&rgg'?&% ﬂ}% g[}ga”' ¢

concent raf%&x H'@rth'F‘é%M‘?ééﬁfo ul t ant soI idis dissolved in a
suitable dry solvent, for exanpl e dry met hanol , and a suitabl e al koxi de,

for exarrpl/\&reae é@érupriuaﬂ@wﬂfvucﬁ@disurﬁrernetdnmsiodmeid@nrmtrh@enalthe irveaimedant a
it B]foeg)"a?éoués‘%n Jx%ar%%ﬁﬁajs%ﬁr’r\g*&b Pntibf c%HHEIe§ subiggfneAn | nert

at nospher nitr eaction mxture is
heat ed at e t@ﬂ?k%ﬁg‘oﬁi g R R @e%er%ra@ﬁ'g PETOT AR ens er

at t ached, liqui chromatagsanhe (Q@I‘ﬂ' b#Led- tine, for exanple 12-18 hours. The
reaction mxture is then cool ed and concentrated under reduced pressure.

The resi dyge besdilte @tér@&fﬁ@m‘rﬁ?ry'd? c@mﬁb‘uﬂd%b‘h@y @&Hé’t@ﬁﬁmecﬁ Qérngﬁ%@rmélnﬁor?él hyl

acetate, and poured p{r LS4l tor g ,agueous medi um for exanple saturated
agueous a am CRISS T §56:1?J PR The organic | ayer is separated and
washed further with water, dried, for exanple over magnesi um sul phat e,
filtered Aspkaoidbainvabtsh aradkistrated by eefeanes $ajibat aréon ao swaly litnited bpf t hi s
material 2 Blicvhg BRABpIEEY sol vent, such as dry nethanol, at a suitable
tenperature, for exanpl e anbi ent

General Experimental Details

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

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

System A

Column: 50mm x 2.1mm ID, 1.7m Acquity UPLC BEH Cys

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

Gradient: Time (min.) A% B%
0 97 3
0.1 97 3
1.4 0 100
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tenperature, is added a suitable acid, for exanple trifluoroacetic acid.
The reaction is stirred for a suitable period of time, for exanple 25-35
hours, amwslocoruast3sat ed under reduced pressure to gi ve RCTEPP@II06026F
formula (V). A conpound of fornmula (VII) nay be prepared by reaction of a
conpound of forrmula (VII1): wherein RL is as hereinbefore defined for a
compound of fornulal® ), P is as hBreinbefore defilé®d for a conpound of
formula (M), and Q0is a hal ogen arom for exanpBe a brom ne atom w th an
al koxi de anion, for exanple nethoxi de anion. For exanple, a solution of a
conpound gf tfr%rgul a (MI1l) in a suitable solvent, for exanple nmethanol, is
heated to with a solution of a suitable al koxide, for exanple sodi um
nmet hoxi de, in a suitable solvent, for exanple nethanol, for a suitable

peri od of Columae; JF0omm endampindD43 5uimdBurdire Theoluewct i on m xture is concentrat ed
under redppaRAEESFUIRInand partitioned between a suitable organic solvent,

f or exanpl ol h)éboc?lcet ate, and a suitable aqueous nedium for exanple
saturated aqlieous amoni yum chl ori de sol ution. The organi c phase is

separ at ed Y\HELeAN range: 9o PeORMth brine, and dried by, for exanple

passi ng t Massigbeciruny dregohddsi en & mass sfiémroswtaraisingi altetriadive-searopasitivender
reduced paesAeGRivE thddie\eteotrosprapmnigtioh fornmula (VI1). A conpound of fornmula
(VII'1) may be prepared by reaction of a conpound of formula (I X) with a

sui tabl e gall o%e_natiRg ?k ent, ISECh ﬁs N-brgnosucci ni m de. For exanple, a
compound BPVFEFmUI af(P- %’Y%SBP ILPVET'F A%Y "SYPAbl e sol vent, for exanple
chl orof orm and cooBe@ 1tov/g selutiernefi fernie apidimacatenitrfeor exanpl e 0-0.5 0C. To
this solution is added a suitabl e hal ogenati ng agent, such as

N- br onosuegidibdri de, T IGnJi ntai nppg the tenperapgyse bel ow about 3C. The
solution is stirred,at a suitable :;rrperature, fOé_exarrpIe 2-3C for a

sui tabl e period of Pi me, for exanplfe 30- 45 mnutés then allowed to warmto
a suitable tenperatflrle, for exanpl & ambi ent tenpePature, and stirred for a
sui tabl e period of #i2ve, for exanpDe 5-7 hours. Theo

4.8 0 100
4.9 97 3
5.0 97 3

System C

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

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

Gradient: Time (min.) A% B%
0 99 1
1.5 3 97
1.9 3 97
2.0 0 100
System D
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reaction mxture is then washed with water and the organic phase dried and
separated fromthe aqueous phase using, for exanple, a hydrophobic frit.
The orgarwo 28uloaerss i s then renoved and the crude produeCTmreéoioetedy, for
exanpl e, chromat ography, to give a conpound of forrmula (VIIl). A conpound
of formula (I X) wherein RL is Ci- al koxy may be prepared by reaction of a
conpound &PlumsY rRfimm K emmHer PrMIXBridgedhedléPAbef ore defined for a
conpound EfowfmmulsmL(rMhl) and T is a suitable | eaving group, for exanple a
hal ogen a&g @ﬁgexanple a chlorine atom or a fluorine atom with a

sol ution ound o] la (XI11): RI-M(XII1) wherein Rl is
Cl- 6al koxghaqieée(%gﬁéan@ S%ﬂpé F’géj Wkali metal i gand such as sodium prepared
in a sol vIges spedtypiRecordad)n a R@SHS?%tﬂoﬂgferME}geﬁ“ﬁ”t%ée REAMHPSIYCi n t he

conpound efid hegatiué anddEldldcirobgray nmisséioe as the RL group in the sol vent of
formula (XI11S). For exanple, a conpound of forrmula (XII1) such as sodi um

- but oxi ng. Fﬁtﬁaddeﬂ b8t §|%h10%l?}m 8|ca|fb85§gllr?¥vg€élr 'al%@ ted]@/ﬁp% WheHre 1S

stirred un onpgeneous, i's added. The
reaction mxture |saW€5P€H“W5D5 SU|tabIe tenperature, for exanple 1000C,
for a suitable peri8dagétonitite, for exanple 12-18 hours. The solvent is
substantially renoved under reduced pressure and partitioned between a

suitable gp , f le dietfyl ether, and ter. The organi c phase
IS separatedﬂand th%hg%g@ggs phaseh extracted mﬁgﬁ further solvent. The
organic |layers are then isol ated, g nmbi ned, drled1u5|ng a suitable drying
agent, for exanple 8dhydrous nagne@?un1sulphate The drying agent is
renoved by filtratiem and the sol vent renoved froerthe product under

reduced pressure togg ve a conpoung of fornula (1% wherein RL is Gi-
al koxy. A conpound of formula (1 X) wherein RL is d - al kylam no may be

pr epar ed bx

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) cartridges (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
variable wavelength UV-detector and two Gilson FC204 fraction-collectors enabling
automated peak cutting, collection and tracking.

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

'"H NMR spectra were recorded in either CDCl3 or DMSO-ds on either a Bruker DPX
400 or Bruker Avance DRX or Varian Unity 400 spectrometer all working at 400 MHz.
The internal standard used was either tetramethylsilane or the residual protonated
solvent at 7.25 ppm for CDCl; or 2.50 ppm for DMSO-ds.

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

Method A

Method A was conducted on an XBridge C4s column (typically 150mm x 19mm i.d.
5um packing diameter) at ambient temperature. The solvents employed were:

41



reaction of a conpound of forrmula (X) wth a conmpound of fornula (XIV):
R1-H (XIV) wherein RL is G -6al kyl am no. For exanple, a conpound of formula
(XI'V) is woadeth/asi3a sol ution of a conpound of fornula (XCTIER2@9900268D] e dry
sol vent, for exanple dry ethylene glycol, at a suitable tenperature, for
exanpl e anbi ent tenperature, under a sui tabl e inert atnosphere, for exanple
an at nospher 0 oM paueoggemmontiien pisadonate afiustes te nhs1hwih emaniaa sui t abl e

t enper at us@utidror exanpl e 110-1 30C, for a suitable period of tinme, for
exanpl e 13-J1&.JasMirie. The reaction is then cooled to a suitable tenperature,
for exanple anbient tenperature, diluted with a suitable solvent, for

exanpl e et hﬁl acetate, and washed with water. The organic |ayer is dried
with a su dryi ng agent, for exanple anhydrous nagnesi um sul phate,
filtered Methoddhwes tortuetbdundeBunfed @ ecblpme stgpicallyt 150yine k G0ant oddpond  of
formila ( aek.mamb@rm ahrbicht terbdraturdli Tid scfvehenarapBgedfieor Mul a (X) nmay be

prepared Ry 6‘?9 g@ ﬁgn&fgmgag% \g\)lgtfeforrml a (XI): wherein Pis as

her ei nbefqore 'd mula (MIl1), and T is as

her ei nbef 8red- élé’fY/Ylé%iml‘QﬂOfaforG‘B?rﬁ%r'fbla‘iﬁtorf'té'ferml a (X), and Vis a suitable

| eavi nggroup, for exanple a hal ogen atom for exanple a chlorine atom wth
an al cohoMethggliat uti on of ammoni a, for exanple a solution of ammonia in

/ so- pr opy emogqquwtas cgrQJ égunf’ﬂ' QONRAAA tgﬁlcgl hﬁn (b 4. l{}‘ﬁ]med wi th

an al coho IO nia. for tion of niain
o ke S ar B et %"%Jveen%%?pg P8 5060 C, for a
sui tabl e perd-0% by seliign offtgffuosoaseiv éCISJFBWﬁf@Urs The reaction mixture is

t hen | ef t Bt=00.3%and salutien Sutiflidbdazetieagie irpddstanitrifeor exanpl e anbi ent
tenperature, for a suitable period of tinme, for exanple 12-18 hours. A
further q@%ﬂtilt% of the alcoholic solution of ammoni a, for exanple a 2M
sol ution nia in /so- propxm al cohol, is added to break up the

resul t ant MeHied [awas cardyctasen s e colean épically H0Myp ?‘@@F‘”ﬂ)éﬁ’l od of
time, for5pxaapkieg Siabktdrparambianttempetature. 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.

Method E

Method E was conducted on a Supelcosil ABZ+Plus column (typically 100mm x
21.2mm i.d. 5um packing diameter) at ambient temperature. The solvents employed
were:

A = 0.1% v/v solution of formic acid in water

B = acetonitrile: water 95:5 +0.05% formic acid

Examples

Intermediate 1: 2,6-Dichloro-9-(tetrahydro-2H-pyran-2-y)-9H-purine

cl
NN
)l\):[ \>
c” N N
O

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

mixture was then heated at 50°C for 4 hours. The reaction mixture was evaporated
in vacuo to give the title compound as a yellow solid (36.99).
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reaction is conplete. Water is added to the reaction m xture and the solid
renmoved by filtration, washed with a suitable washing nedium for exanple a
m xt ure oVo/28pmepEyl al cohol and water, and then dried, PCOEP20GORI265 by

ai r-drying under suction to give a first crop of a conmpound of forrmula (X).
The filtrate is allowed to stand for a further period of tine, for exanple
12-18 houild N (EREl):e& 8P { Hhts) seéohid. ddd -2 (14, wn%%h‘d'l on). PSR (X)

i solated tBH,fml trati on and dried. A compound of fornula (X) may al so be
prepared by reaction of a conpound of forrmula (XII): wherein T is as
herelnbefpre fine d of f . d.V is as

her ei nbef oFéte =C Spotitd—of—Tor1f X €a conpound of
formula (XV): Pu-H (XV) mhereln Pu |s a SU|tabIe precursor to the
protecting group P, for exanple a 3, 2dlhydro 2/ -/ -pyranyl group, followed
by reaction with an al coholic sol uty ammoni a, for exanple a solution
of ammonia in /so-propyl alcohol. jﬂu/' npl e, p-toluenesul fonic acid
monohydrate is added to a solutidh off a gompound of formula (XI1) in a
suitabl e dry solvent, for exanple dry ethyR acetate. The reaction mixture
is heated to a suitable tenperature, fo anpl e 50-60C, and a conpound of
formula (XV) added. The reaction is stirred at a suitable tenperature, for
exanpl e 50-60C, for a suitable period of ti 1-2 hours, and
the sol veR®-PigBtRcer(gtiefaidre-dtRyE- %w@@%%me/@@@s)p\%@%h%%w“ﬂ BM resul t ant
solid in ammangoihdddpcorsobuU@boml) et SQithion b dpufsorAfiex ataptieg at ambsot ut i on of

anmoni a i fenrgEPatFORirAgRoA Alrthied qitaaityest 2Wnd@moniaSiHidopRdpanbin@odmpiwags pher e,
for exanplg 8%9 E‘?eé[?ﬁt ﬁt‘ ark8%ﬁ5‘ o%%&ﬁﬁé %a&‘ﬁ@?ﬁ%ﬁ% e for
exanmpl e 60- ﬁ u B e erio iz r exﬁ 4- ours with
an attach ea%hewgéan ReacaE 1P aﬁowpk‘é?%r " BB K HiE AR e dang
al | owed t waten 610nipancitheyietiews belidfdterasidofbf The md wagrwaskadrplite isbpra8! hours. The
resul t ant aolesiweitdrabe (v/5),i690adreidhéy ait-dliéd athdedBuativsh tdigived first @bp.e a
conpound e filtrate was re-filtered after standing overnight to isolate precipitate and both

solids were dried in vacuo. The first crop was pure with the second crop material

showing a very minor impurity (isolated broad signal 3.5 ppm not seen in first crop)

but was otherwise identical. Solid first crop (28.49), solid second crop (3.429).

1H NMR (CDCl3): 8.01 (1H, s), 5.98 (2H, broad s), 5.70 (1H, dd), 4.16 (1H, m), 3.78

(1H, m), 2.15-1.60 (6H, overlapping m).

Intermediate 2 (alternative method): 2-Chloro-9-(tetrahydro-2H-pyran-2-y|)-9H-purin-
6-amine

NH,

N

£
c” N N

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

evaporator (60°C) for 30 min. to afford the title compound as an off-white solid, 31g
(93%, 2 steps).
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formula (X). A conpound of fornula (X) may al so be prepared by reaction of
a conpound of fornmula (XIA): wherein T is a fluorine atom with a suitable
prot ecti nyoagmntigi3Bor exanple a silylating agent such a®CT/EP2009/060265

N, O-bis(trinmethylsilyl)acetam de, followed by reaction of the protected
compound of fornula (X A? with a conmpound of fornula (XVE): Pu-E (XVE)
wher ei n PYS epled fou{Greltle/NesPectZ2®bi2560 the protecting group P, for exanple a
3, 4- di hyMofoditl (Blectiogbrag)y: oMp a6, B56 $€3:4n acyl oxy group, for exanple an

N Cor s( 111 e MEDESONT 80 TR RBR T, 555 1 U0 (OIS ETP o o
conpound g)ffmef@r%ﬁﬁéll% %:Ieé ’@’aﬁ{){i -"ﬁ’)r Eggc@i rpli'puri n-6-amne, in a
sui t abl e anhydrous sol vent, for exanple anhydrous acetonitrile, and the
resul ti nglnterrtediade Bie di(Bdtytoay ¥ @{tbwahvidoy-28-pyrart2491)-6 ineitamfnet i me, for
exanpl e 2-3 hours. The reaction mxture is then cooled to a suitable
tenperature, for exanple 0-5 C. A solutngn of a conpound of formula (XVE),
for exanpl e tetrahydropyranyl acetate, iQ sui t abl e anhydrous sol vent, for
exanpl e anhydrous acetonitrile, is th ddd slowy foll owed by the
dropwi se addition of a Lewi s aefltyF le trinmethylsilyl
trifluoronethanesul fonate. The reaction te ature is adjusted to a
suitable tenperature, for exanple 8-1 5C, §nd)stirring rmaintained for a
further period of tinme, for exanple 1-2 hour The m xture is then quenched
by addition of 1M sodium carbonate. The organic layer is cooled to O Cwth
stirring. T¥batapte6l (P6 hith) s saAbed pbioh Wi aluneiresltdide f1BI2g8xdeE! e,

filt rf‘“ Oﬂia%ﬁ&h 5 gefd &H@PH‘H? afB qa é“s'ﬁrfeﬁ(t?ﬂti?hm e oﬁ’§ &g%ﬁﬁn})y
o e o A o bRt et B = (10 - or

sol vent , &ddederdiplasultariiphleaowselution| Thawedction mpixtusé wendwam Hestddctoaci d. The
m Xt ur e i sodreqabestnight. arhe reaction mixture was stripped to remove as much butan-1-ol

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 sulphate (anhydrous). Magnesium
sulphate 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, t), 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).

Intermediate 4: 8-Bromo-2-(butyloxy)-9-(tetrahydro-2H-pyran-2-y)-9H-purin-6-amine

NH,

NN
/\/\O)I\)NIN>_Br
Q

2-(Butyloxy)-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (9.45g) was dissolved in
chloroform (50ml) and cooled to 0°C (ice-bath). To this solution was added portion
wise N-bromosuccinimide (6.07g) keeping the temperature below 3°C. This gave a
dark green solution, stirred at 2.5°C for 30 mins. before allowing to warm to room
temperature and then stirring for 6 hours. The reaction mixture was then washed
with water (100ml, twice). Organic phase was dried/separated using a hydrophobic
frit and evaporated to give a dark brown gum which was purified by silica
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suitabl e tenperature, for exanple 50-600C, and then 3, 4-di hydro-2H pyran
added. The reaction mxture is then heated at a suitable tenperature, for
exanpl e 590201000@8f38r a suitable period of tinme, for exampirE&P4ecS/obazess. The
solvent is then renoved fromthe reaction m xture under reduced pressure to
yield a conpound of formula (XI'). Abbreviations The follow ng |ist provides
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from Pr esgaéfifdlatdbt edpulBRs) )\ @&hetk PoxidntisiranyRe2ZH-3Fan-UH)-bBARikRLC Rever se
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fracti ons~py el ectrospray mass spectroscopy. SPE Solid phase extraction
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2

N|J\IN\>—0

/\/\OJ\N/ N \
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8-Bromo-2-(butyloxy)-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (8.37g) was
heated to reflux with 25% sodium methoxide in methanol (14.4ml) and methanol
(65ml) 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 agueous 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 (C15H23N503)" = 321

MS found (electrospray): (M+H)" = 322

1H NMR (CDCls): 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 m), 1.50
(2H, m), 0.97 (3H, t).

Intermediate 6: 2-(Butyloxy)-8-(methyloxy)}-9H-purin-6-amine ftrifluoroacetate salt

NH,

N

\
N>_O\
H

F
F
ﬁ/&o

F

N| S
/\/\OJ\N/

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

mixture was stirred at ambient temperature over the weekend to give a suspension.
The reaction mixture was concentrated to a small volume (thick slurry) before being
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Intermediate 7: N?-Butyl-9-(tetrahydro-2H-pyran-2-y)-9H-purine-2.6-diamine

NH,
NN

/\/\N)l\),‘;[N>

O

To a solution of 2-chloro-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (10g) in dry

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

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

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

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

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

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

MS calcd for (C14H22NsQO)" = 290

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

'H NMR ((CD5),SO): 7.8 (1H, s), 6.6 (2H, s), 6.2 (1H, 1), 5.4 (1H, dd), 4.0 (1H, m),

3.6 (1H, m), 3.2 (2H, m), 2.2 (1H, m), 1.9 (1H, m), 1.8 (1H, m), 1.7 (1H, m), 1.5 (2H,
m), 1.4 (2H, m), 1.3 (2H, m), 0.9 (3H, 1).

Intermediate 8: N?-Butyl-8-(methyloxy)-9H-purine-2,6-diamine trifluoroacetic acid salt

NH,
N
N7
)'\)I\> 5
/\/\N N N
H H
CF,CO,H

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

bromosuccinimide (6.3g) in portions over 5 mins. The dark solution was allowed to
stir at room temperature for 30 mins. The reaction mixture was washed with water
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Intermediate 9: 2-{[(1S)-1-Methvlbutylloxy}-9-(tetrahydro-2 H-pyran-2-yl)-9H-purin-6-
amine
NH2
2 NN
/\/\O Z N
3
Method A

Sodium t-butoxide (48.5g, 505mmol) was added portionwise to (S)-2-pentanol
(185ml) (available from, for example, Julich Chiral Solutions, Germany) at room
temperature stirred until homogeneous (Note: reaction is exothermic). 2-Chloro-9-
(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (32g, 126mmol) was added and the
reaction mixture heated at 70°C for 72 hours. The reaction was cooled to room
temperature and partitioned between ethyl acetate (500ml) and water (500ml). The
organic phase was washed with saturated sodium chloride solution (100ml), dried
(MgSQ,), filtered and evaporated. The residue was triturated with ether and the solid
material filtered. The precipitate was re-washed with ether and the filtrates combined
and evaporated. The crude material (ca. 30g) was dissolved in DMSO:methanol
(1:1) and purified by chromatography on a reverse phase (Cs) 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 aqueous sodium
carbonate solution. Appropriate fractions were combined and partitioned between
dichloromethane and saturated aqueous sodium hydrogen carbonate. The organic
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exanpl e crystallisation and chromat ography, for exanple silica

chromat ography or reverse-phase chromatography, may be used as required.

Crystal | iwatzomwmwisey be perforned using conventional sol pemEP2690b0285 et hyl

acetate, nmethanol, ethanol, or butanol, or aqueous m xtures thereof. It

w || be appreciated that specific reaction tines tenperatures may typically

be det er nPhrREE Wis drieddayi RAssagsiht aigh reghwdeerihebigdets filtered arg aygrosatetin- | ayer

chr onmat ogyiapite titleccon{pobd a¥\berate @pamndpdn §t497g)di vi dual isoneric forns of

the conpousfss @fsthes) Mg 2 SNniRYHPesdy epared as individual isonmers using

conventional procedures such as the fractional crystallisation of

di ast ereoi soneric derivatives or chiral high performance liquid

chromat ogM&BA B chiral HPLC). The absol ute stereochenistry of compounds nay

be det er nBndidmusiutaxideof@06gt2. tHmholeddadhed te (8R2-asntAnoldy2@mly 8 H58Mmohgr aphy.

i“\_sp?ftz g(avbl%Ié ﬂMﬁl,nfolr SRarApl8, JilithEhirat SSutns CERTBHTR & B roRHY ?recijn no \évay
imte E I nt al . nmpounds

wer e naneg_o%inip%d ﬁ%&%%xtg@@@% g@reg %g %Ecééljmﬁ)é%ﬁlé g@@%”?&/\/g&g&'? !re (r)lrgnd Advanced

Crer st 1y IBEQHD AT RO etranys SRRy AY I BoLERe e P& A4MBAber | nent al

det ai | s ofvas (B et émporfers aver barfiies.r Atlert bhdes ECNSaaralysss indbdteds: System A

Col um:  50&/mpKsteZsohBBimplidn &f.tHestAamdin stelidlabd Bl niktur8 wak oufsatieto 1L/ m n.

Temp. :  ANG i lNe 8t £SHd BN sz?tFEﬂ:‘Féd %i@m%&g?é&ﬂ MRS Tﬁl%‘gsénlgt‘éﬁ‘in %ﬁ%feﬁed on a

el oct r osplapaTahebPe Ao ieced WOl GEI0s 97 Ge areericftpse asat er
separated. The aqueous layer was then treated with solid NaCl and then re-
extracted with methyl t-butyl ether. The organic extracts were combined and washed
with brine, dried over magnesium sulfate, filtered and then evaporated to yield the
title compound as a pale brown gum (158.599).

LCMS (System D): trer = 2.65 min; MH" 306

Intermediate 10: 8-Bromo-2-{[(1S)-1-methylbutylloxy}-9-(tetrahydro-2H-pyran-2-yl)-
9H-purin-6-amine

NH,
s NS
/\/E\O)l\/’i:[,\P_Br
(0]

N-Bromosuccinimide (12.16g, 68.3mmol) was added portionwise over 5 mins. to a
stirred solution of 2-{[(1S)-1-methylbutylloxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-
6-amine (14.9g, 48.8mmol) in chloroform (80ml) at <5°C under an atmosphere of
nitrogen. The reaction mixture was stirred at <56°C for 5 hours then washed with
saturated sodium hydrogen carbonate solution (80ml) then water (80ml). The foam
was dissolved in DCM (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 hydrophobic frit, and the solvent removed in vacuo to
yield the title compound as an orange foam (18.59g).

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

Intermediate 11: 2-{[(1S)-1-Methylbutylloxy}-8-(methyloxy)-9-(tetrahydro-2H-pyran-2-
y)-9H-purin-6-amine
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B: 0.1%v/v formc acid in acetonitrile Gadient: Time (mn.) A%B%O0 97 3
0.1 97 3 1.4 0 1001.9 0 100 2.0 97 3 System B Col um: 30mm x 4. 6mm | D,

3. 5nm Sunwpre10@i18136o0l utm Fl ow Rate: 3m _/mn. Tenp: 300ECOEPI@VA6E26HN
range: 210 to 350nm Mass spectrum Recorded on a mass spectroneter using
al ternative-scan positive and negative ,\mode el ectrospray ionisation

Sol vents: A: 0.1%v/v solution <Df for B? 0.1% v/v solution <Df for
Gradient:Tlma(mn)A%B%09730 /2010048010049973
5.0 97 3 Svstem C Col umm: 50mmx_2- 9mn Acquity UPLC BEH Gi 8 Fl ow
Rate: 1m _/mn. Tenp: 400C

8-Bromo-2-{[(1S)-1-methylbutylloxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine
(7.1g, 18.48mmol) was dissolved in anhydrous methanol (70ml) and a solution of
sodium methoxide (25%) in methanol (8ml) was added dropwise under an
atmosphere of nitrogen. The solution was heated to reflux at 90°C for 4 hours under
an atmosphere of nitrogen. Additional sodium methoxide in methanol (25% solution,
3ml) was added and the reaction 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 C): trer = 1.14 min; MH" 336, 337

Intermediate 12: 2-{[(1S)-1-Methylbutylloxy}-8-(methyloxy)-9H-purin-6-amine
trifluoroacetate salt

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

Intermediate 13: 2-(Butyloxy)-9-(3-chloropropyl)-8-(methyloxy)-9H-purin-6-amine
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UV detection range: 210 to 350nm Mass spectrum Recorded on a nass
spectroneter using alternative-scan positive and negative node el ectrospray
i oni sati omOSoivEst3s: A: 10rM ammoni um bi car bonat e i n waPer/ERdyoads@dst o pHLO
wi th anmonia solution B: acetonitrile Gadient: Tine (mn.) AB%O0 99 1
1.5 3 97 1.9 3 97 2.0 0 100 Svstem DColygm: 50mm x 4. 6nmm I D, 3.5nm XBri dge
C 8 colum Flow Rate: 3m _/mn. Tenp: Q?OQ WV detection range: 210 to 350nm
Mass spectrum Recorded on a mass spe@trpnpter using alternative-scan
positive and negative node el ectPesSpray’ i Bni sation Sol vents: A: 10rM
ammoni um bi carbonate in water adjusted to/pHLO with amoni a sol ution B:
acetonitrile Gadient: Tinme (mn.) AAB%®99 1 0.1 991 4.0 3 97 5.0 3 97
Chr omat ogr aphi ¢ purification was typicalé$y perforned using pre-packed
silica gel

2-(Butyloxy)-8-(methyloxy)-9H-purin-6-amine trifluoroacetate (4.7g, 13.38mmol) and

potassium carbonate (4.62g, 33.4mmol) in dry DMF (50ml) were stirred and heated

at 50°C, under nitrogen, for 75 mins. The mixture was allowed to cool to room

temperature and then cooled to 0°C and 1-bromo-3-chloropropane (2.106g,

13.38mmol) was added. The mixture was stirred at 0 to 10°C for approximately 5

hours then allowed to warm to room temperature and stirred for approximately a

further 40 hours when LCMS indicated approximately 70% of the desired product.

The mixture was allowed to settle and the supernatant was pipetted off and the

solvent evaporated on a rotary evaporator using a high vacuum pump at about 23°C.

Chloroform and water was added to the combined residues which were stirred and

the phases separated using a hydrophobic frit. The aqueous layer was re-extracted

with further portions of chloroform and the combined chloroform extracts were

evaporated under high vacuum at 23°C to give a yellow solid (2.798g). This crude

material was combined with similar material obtained from two similar preparations

(0.56g and 0.995¢) and purified by flash column chromatography on silica using 2:1

ethyl acetate/chloroform as eluant to give the title compound as an off-white solid.

(3.0119).

LCMS (System D): trer = 2.79min; MH* 314, 316

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

NH,
N7 N\
/\/\O)l\)N:EN>_O\

Cl

2-(Butyloxy)-8-(methyloxy)-9H-purin-6-amine trifluoroacetate (2g, 5.69mmol) and
potassium carbonate (1.967g, 14.23mmol) were suspended in DMF (20ml) and
heated to 50°C, under nitrogen for 30 mins. The mixture was cooled to room
temperature, 1-bromo-4-chlorobutane (0.656ml, 5.69mmol) was added and stirring
continued at room temperature for 20 hours. The solvent was evaporated under
reduced pressure and the residue was partitioned between DCM (40ml) and water
(40ml). The layers were separated using a hydrophobic frit and the aqueous layer
washed with DCM (10ml). The combined organic extracts were concentrated in
vacuo to give crude material that was purified by silica chromatography using the
FlashMaster (70g cartridge) eluting with a cyclohexane:ethyl acetate 0-100%
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cartridges. The Flashmaster Il is an automated nulti-user flash
chromat ography system avail able from Argonaut Technol ogi es Ltd, which
utilises wogpuwaki3@, normal phase, Solid Phase Extracti ®@aT(EBRp/06@6% ri dges
(2 gto 100 g). It provides quaternary on-line solvent mxing to enable
gradi ent nethods to be run. Sanples are queued using the nulti-functional
open acce§@dient ovaiS Minki Ehe repdtgeconinin@ frections Weve permeised gradi ent profile
and col | eetdaporated fdgivé theditle Tompswisd asra whitegulido@dety)wi t h a Knauer vari abl e
vavel engt D¢ @stert By BN 3 98 MR $£2Q4p fracti on-col | ectors enabling
aut omat ed peak cutting, collection and tracking. Solvent removal using a
st ream of nltrogen was erforrred at 30- 40C on a GreenHouse Bl ondown system
Bd ey [l 2 YIOXVIeH-(D-qHenene ,,_,.3. edyg DHABAIR m'sex, CBl 1
3AZ, WK 1H NNR spectra mere recorded in either CDCI3 or DNBC)C/G on either
a Bruker DPX 400 or Bruker Avance DRX of:Varian Unity 400 spectroneter al

wor king at 400 WHz. The internal stan ed was either tetranethylsilane
or the residual protonated solvent at|7.25 for CDCI3 O 2.50 ppm for
DVSO-c/ 6. Mass directed aut opréEparabrV NC was undertaken under the
conditions given below. The UV detection an averaged signal from

wavel ength of 210nmto 350nm and nass specf{ra were recorded on a nass
spectroneter using alternatescan positive and negative node el ectrospray
ionization. Method A Method A was conducté€d on an XBridge G 8 col umm
(typically 150mm x 19mmi.d. 5nmm packi ng ¢ aneter) at anbient tenperature.
The sol vents enpl oyed were: A = 10 nM aqué€ous anmoni um bi car bonat e adj ust ed
to pH 10 with ammonia solution. B = acetonitrile. Method B Method B was

conduct ed29BuoRyE-{rhEthfoky-gHRbuHAIE- TR Fifllidr¥adeRRBTR g 5HYMMbI) Bnd STM
potassium carbonate (1.967g, 14.23 mmol) were suspended in DMF (20ml) and
heated to 50°C, under nitrogen for 1 hour. The mixture was cooled to room
temperature, 1-bromo-5-chloropentane (0.75ml, 5.69mmol) was added and stirring
was continued at room temperature for 18 hours. The reaction mixture was
partitioned between DCM (40ml) and water (40ml) and the layers were separated
using a hydrophobic frit. The aqueous layer was extracted again with DCM (10ml)
and the combined organics were washed with saturated lithium chloride solution,
separated (hydrophobic frit) and concentrated in vacuo to give the title compound as
a yellow oil (1.9469).
LCMS (System B): trer = 2.58min; MH" = 342, 344

Intermediate 16: 2-(Butyloxv)-9-(5-chlorohexyl)-8-(methyloxy)-9H-purin-6-amine

NH,
N7 N\
/\/\o)l\)NI“?_O

Cl

To a solution of 2-(butyloxy)-8-(methyloxy)-9H-purin-6-amine trifuoroacetate salt (3g,
8.54mmol) in DMF (30ml) was added potassium carbonate (2.95g, 21.35mmol) and
the mixture stirred at 60°C for 1 hour under an atmosphere of nitrogen. The mixture
was then cooled to room temperature and 1-bromo-6-chlorohexane (1.27ml,
8.54mmol) was added and the reaction heated to 50°C and stirred overnight under
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packi ng dianmeter) at anbient 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 awetorwaisizBe. Met hod C Method C was conduct ed oRCR/EBR0WRIOSE6T- | S
colum (typically 150nm x 30mm i .d. 5mm packi ng di anmeter) at ambi ent
tenperature. The solvents enpl oyed were: A = 0.1%v/v sol ution of
trifluor oétt'zétmQfSloa(:z'ieolof|nﬁrcw&t1glrDr hgreactjon mxiyure veasl ditiedrvity watei fcruelndldcet i ¢ aci d
i N acet onahd exteactddwitroethid ddetato @ O7 Ovat). Ciiechoatbdrebdangariic éktraatd wereC-1s col um
(typicall Mrlé@@ﬁgg%)*?fﬁ)tmd'ar@ théﬂ%%b@ﬂréﬁé@ﬁﬁﬁl% an @Fan@éﬁéll?c%% E%rmer ature.
R

The sol t

o 156 vi IS grlBia s AREFed 1 qetlororietiaheRatuifify 61 o efdeirasif E’awié
conduct ed@@RORrasyearkidge) usisa B 109%ihyl RReleis ipicyalpigxane oRafisnt ovar 8 | |
Smﬂ packi minsdiTdmetppropriate faadtipesnvetessnpayirstduarel evBperatenl imeatgo ©rgiveothed wer e A

= 0.1% v/ w&@amﬁma ffa )féﬂb\moﬂ WidhOs diiifid@ices pBle TeRHEEQRI (1 12gh.e: water 95:5

JZFOGOB()/(E:L%W or ? [nEESﬁ\r/IgEr _%;’%%pyranj%% %? 9H purin e To

2, 6-di chl oropur| ne (25 Og) (ava| I abl e from for exarrpl e, AI dr| ch, UK) was
added et hidtermediate &7:( ¥ 32 athyloen®s et:6-dinting 0. 253() .

The m xture was heat ed to 500C and t hen 3, 4-di hydr o- 2H- pyran (16.8g) was

added. The reaction m xture was then h%d at 500C for 4 hours. The

reaction m xture was evapor at ed |n vag ive the t|tIe conpound as a
yel l ow solid (36. 9g).1H NVR (CDQl 3) 1H, s), 5.77 ( 1H, dd), 4.20
(1Hrr)379(1Hrr)2201 65

CI

N2-Butyl-8-(methyloxy)-9H-purine-2,6-diamine trifluoroacetate (701mg, 2.001mmol)
and potassium carbonate (690 mg, 4.99 mmol) were suspended in DMF (10ml) and
the mixture heated at 50°C under nitrogen for 2 hours. The mixture was allowed to
cool and then 1-bromo-3-chloropropane (198pl, 2.002mmol) was added and the
reaction mixture stirred at ambient temperature overnight. After 16 hours the
reaction mixture was partitioned between water and DCM (25ml of each). The
aqueous phase was extracted with further DCM (2 x 20ml). The combined DCM
extracts were dried over magnesium sulphate and concentrated in vacuo to give the
impure title compound as a pale yellow oil with some solid present (0.76g) which was
used without further purification.

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

Intermediate 18: N?-Butyl-9-(4-chlorobutyl)-8-(methyloxy)-9H-purine-2,6-diamine
NH,
Nl)\/[N\>_O
/\/\N)\N/ N
H

Cl

N?-Butyl-8-(methyloxy)-9H-purine-2,6-diamine trifluoroacetate (5g, 14.27mmol) and
potassium carbonate (4.93g, 35.7mmol) were suspended in DMF (40ml) and heated
to 50°C under nitrogen for 30 mins. The mixture was cooled to room temperature, 1-
bromo-4-chlorobutane (1.645ml, 14.27mmol) was added and stirring was continued
at room temperature for 20 hours. The solvent was concentrated under vacuum and
the residue was partitioned between DCM (100ml) and water (100ml). The layers
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(6H, m. Internediate 2:

2- Chl oro-9- (tetrahvdro-2H pyran-2-yl)-9H purin-6-amn e

2, 6- Di chlwoaeBy(i8BBr ahydr o- 2/ -/ - pyran- 2-yl ) - 9H puri ne ( B6THEFRo0SAMs2ERat ed
with 2M ammoni a in isopropanol (250m ) at 500C for 5 hours. After standing
at anbi ent tenperature overnight, a further quantity of 2Manmmonia in

i sopr opan¥ere SEPrAtyd Waisg adud@phebipfrisard the agveopeBipseams reardasled t he

reacti on withk DOM (g8 h edicamdnfoiredeor§anithextradtsheere Soncdntdatedhe va@acdridon was

conpl et e. ihEQetifge P@rﬁ%ﬁ'W%hFBrﬁétHér%pH‘@%ﬁé@?@asWﬁﬁa@fer(a %ﬂjsi‘mb dikayel | ow

solid filtere C hoh ter (5:1
R i e e A R L X G AT
filtrate ﬁﬁ@“ﬁéyﬁﬁ¢P@F@HG%F@%FWEPQHﬁPﬁgnéWé@ﬁP@HﬂoEUGF@bWKWEBH cipitate
and bot h sahpasmadvesreyallowed (brigkacuo. The first crop was pure with the
second cr ppMIRiSHsted! D NQWI-NBIGEmIME K 3 3pgrpurity (i sol ated broad signa
3.5 ppmnot seen in first crop) but was otherw se |dent|cal Solid first
crop (28. 4- SO|Id second crop (3.42 1H, s),
5.98 (2H, ! pdiats 19:59-4o;Chlofepentydle- Mbubgloxy-8Ag : - 2.15-1
.60 (6H, Qmmtﬁﬁmmﬁng m . Internedlate 2 (alternatlve nethod)
2-Ch|oro 9-(tetrahvdro-2/-/-pyran-2-yl)-9/-/-purin- 6-amne To a sol ution
of 2,6-dichloropurine (25g) (available f%om for exanple, A drich, UK) in
dry ethyl acetate (200m ) was added p-iQl ugnesul fonic acid nonohydrate
(235ng). The reaction was heated tio 5Q0C|an 4-di hydr o- 2H pyran (18.1m)
was added in one go. The reactien wy d to stir at 50 C for 1 hour
and the sol vent was renoved under reduced pjessure. This afforded a yell ow
solid. A suspension of this solid (~36g) i@ 2.0M ammonia in isopropanol
(460m ) was heated under nitrogen at 60C for 4 hours with an attached
condenser. The reaction was poured into ter (50m) and left to cool
overnight. The precipitate was filtered apd dried on a rotary evaporat or
(600C) for 30 mn. to afford the title cenmpound as an off-white solid, 3 1g

2-{[(1S)-1-MethylbutylJoxy}-8-(methyloxy)-9H-purin-6-amine trifluoroacetate (600mg,
1.642 mmol) and potassium carbonate (567mg, 4.11mmol) were stirred at 60°C in
DMF (10ml) for 1 hour under nitrogen. The reaction was cooled to room temperature
when 1-bromo-5-chloropentane (0.216ml, 1.642mmol) and triethylamine (0.343ml,
2.464mmol) were added and the mixture stirred at 20°C under nitrogen for 16 hours.
The mixture was then diluted with water (10ml) and brine (10ml) and extracted with
DCM (2 x 10ml). The combined organic extracts were evaporated and the residue
dissolved in DCM and purified by column chromatography using the Flashmaster Il
(70g aminopropyl cartridge) with a 0-100% ethyl acetate in cyclohexane gradient
over 40mins. The appropriate fractions were combined and evaporated in vacuo to
give the title compound as a yellow gum (430mg).

LCMS (System D): tger = 4.15min; MH" = 356, 358

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

2-(Butyloxy)-8-(methyloxy)-1H-purin-6-amine trifluoroacetate (100mg, 0.285mmol)
was dissolved in DMF (1ml) and potassium carbonate (98mg, 0.712mmol) was
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(93% 2 steps).Ms calcd for (G OHL2C N 50 + = 254, 256 Ms found
(electrospray): (M+ = 254, 256 (3:1) 1H NWMR ((CDs)2SO: d 8.43 ( 1H, s),
7.82 (2HweRo10®18B3( 1H, dd), 4.00 ( 1H, n), 3.69 ( 1H, POI/EP200806(261H, m),
1.95 (2H, m, 1.74 ( 1H m, 1.56 (2H, rr) I nternedi ate 3:

2- (Butyl oxy)-9-(tetrahvdro-2/-/-pyran- Xl) 9H purin-6-amn e To butan-1-ol
(76 i) waddedddee rpartionanixinre was sitTaskatadr ¢ upderairepen(fas! beyr anNdien react i on
m xt ur e gedcedarnspm témpe@inog e 1\8a8ibain spreshnagnDi0R9inG HEESred swi< addeain n)
?ﬁ‘;gr Sdée‘a‘m gﬁ%}hsgrr&wb%rrat?glh‘l%PM?H‘r%Yéf’élld%eY(bmgHT MGQPnr@oI%ﬂolﬂgn( ranX?Sz emw:ts
e naa gt 0 S eSO BVPLLIBE) ire Hhued, Tnd SRSkl
renove asWﬁﬁu&?”bﬁﬁ'frﬁﬁfqr ourtaer 1$0wirp| -Eh%@‘(ﬁr%""@élr%(’\f%r%ﬂdtth% ifuset ween

di et hyl ewhe paditidnatalbedweenTtiehldioptdilydnegRmdrangdivesser (Red). Sdpdayeredesnd t he
aqueous r gegarhtedeting afr%l'rdifhbb\‘)ﬂfriitfhnd'tﬁé ByleoRt PBbse WadTRi-BaehcRiddath ¢ | ayers

dried ove, mg@fsﬁm sl égfm@%@é&ymm Mp9Bes Uy b RNaLE.Ygse 11 ter ed

of f and fi ot roped
with t ol ud§eolye *Pﬂn’e 5Ha'\"§ denl) graerrifaddly NRehdMetivdi/ni Jre Predishst er red
t o new f | egkainingtiragtiots were eraperaedandesa sirgame df nigbgeretd givedbe tité gh vacuum t o
gi ve the téorhpsurtisOwhite g@.d a1pngyn glass (9.45g). 1H NMR (CDCI3) : 7.85 (

1H, s), 1H!'8§'$Sf(%g3tfg{®aq 3€Zrﬁévﬁeﬂﬂllﬂ,3@ 4.32 (2H, t), 4.14 ( 1H m,

3.75 ( t) apping m, 1.81-1 .58 (5H, overlapping

m, 1.50 (2H m, Interrredlate4
8- Br ono- 21 ¢iimed . S i s efh K 3r{1 - OAH 174760 LH

2- (But yl oxmne9- (tetrahydro 2H—pyran 2 yI) 9H—pur|n 6- am ne (9 45¢g) was

di ssolved in chloroform (50m) and cooled to O0C (ice-bath). To this

sol ution was added portion wi se N bronmosucci nimide (6.07g) keeping the
tenperature bel ow 3C. This gave a dark-qreen solution, stirred at 2.5C for
30 mins. before allowing to warmtao_rdo t\éﬂ‘perature and then stirring for
6 hours. The reaction mixture vas then “\Na?hed

&

Prepared similarly to Intermediate 20 from 2-(butyloxy)-8-(methyloxy)-1H-purin-6-
amine trifluoroacetate, 1,3-dibromopropane and pyrrolidine.
LCMS (System C): trer = 0.60min; MH" = 349

Intermediate 22: 2-(Butvloxv)-9-[3-(hexahydro-1H-azepin-1-yl)propy!]-8-(methyloxy)-
9H-purin-6-amine

NH,

NN
)I\>_O\

/\/\O)l\N N

Oﬁ

Prepared similarly to Intermediate 20 from 2-(butyloxy)-8-(methyloxy)-1H-purin-6-
amine trifluoroacetate, 1,3-dibromopropane and hexahydro-1H-azepine.
LCMS (System B): tger = 1.24min; MH" = 377

Intermediate 23: 9-[4-(1-Azetidinyl)butyl]-2-(butyloxy)-8-(methyloxy)-9H-purin-6-
amine
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with water (100m, twi ce). Organic phase was dried/separated using a

hydr ophobic frit and evaporated to give a dark brown gum which was purified
by silicawbnromatsgsaphy (120g) (1 SCO using a gradi ent eCutEPenIN60265 50 %
et hyl acetate: cyclohexane to afford the title conpound as a pale yell ow
solid (8.37g). 1H NWMR ( CDCl 3) ; 5 61 ( N’L‘H dd), 5.49 (2H, broad s), 4.32

(2H, m, 4.17 ( 1H m, 3.71 1H n), 2.1 1 ( 1H, broad d),
1.89 - 1.45 (6H, overlapping , 150|( o 0.97 (3H, t). Intermediate
5. 2-(Butyl oxy) - 8- (net hyl oxy) -.9={tets 2/\/ pyran-2-yl)-9/-/-purin-6-

am ne 8- Brono- 2- (butyl oxy)-9-(tetrahydro-2b pyran-2-yl)-9H purin-6-am ne
(8.37g) was heated to reflux with 25% sodi{fum net hoxi de i n net hanol (14.4m)
and net hanol (65m) for 4.5 hours. The reaction m xture was concentrated
under reduced pressure and partitioned between ethyl acetate and saturated
ammoni um chl ori de sol ution. Separated org@?i c phase and repeated extraction
into ethyl acetate. Conbined organi c phases and washed with brine (tw ce).
The organi ¢ phase was passed through a hydrophobic frit after separating
aqueous aﬂqBM@@x@@pﬂém@r@du 9—8Q(h\é¢h}ﬂ’o>4yb gh/tpulﬁhcmmmum wmg:m 3ussrhbipced under
i gh_vacuymMiiheqb @1, (i @ E A (7 540) A
anbient p ure and so g Ltle ound as a
Soll ow anbBLRBTONI GRsREed g [SMBf(g’i”) epSRBtRE ©7 45 hoyg: {
(el ect r ospdipgted themgdctian to tzezmcqmplmr(dcay@lt@pal azstlcme 0.0Hmldd), 5.17 (2H,
broad s), 04089n{cBRndtY, N-dlisdgtopdethylamired 01467 mi)0. 6‘3)n7rﬁo|6 wihd added add77 ( 1H,
m, 2.05 e]rblactmw mliktuﬁ,zhélatefg‘té Uforoé’ﬁﬁ'th%p& rm Thé-nﬁ’)@ur%%s tFQm 0.97 (3H,
t). Interne o >§)y a( (t ? - pur d6
trifluoroRdd %Reéj %95‘1"‘{7‘9 &P’(élm qd Wi tg 4 )and ayers eparate usmg a
2- ( but yl oRYdroghabigslirihy [hgquegus phaseamsadicoPiacied man-DCMI(3mYRng e n- 6- ami ne
(7.34g) i nomeihbdn@anickOatts weas cadbadatiated iahl thor i@aidet iparifiecd )y YIDBR1 ) . The

(Method A). The product-containing fractions were evaporated under a stream of

nitrogen to give the title compound as a clear gum (7.6mg).

LCMS (System B): tger = 1.15min; MH" = 349

Intermediate 24: 2-(Butyloxy)-8-(methyloxy)-9-[4-(1-pyrrolidinyDbutyl]-9H-purin-6-
amine formic acid salt

N ?
@ HCO,H

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

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

Intermediate 25: 2-(Butyloxy)-8-(methyloxy)-9-[4-(1-piperidiny)butyl]-9H-purin-6-
amine formic acid salt
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m xture was stirred at anbient tenperature over the weekend to give a
suspension. The reaction m xture was concentrated to a snmall volune (thick
slurry) bebapw/egisagdi |l uted with ethyl acetate (50m ). Ph@/RPeealob@at sl urry
was filtered and washed with a small volume of ethyl acetate until the
filtrate was colourless. The solid repmining was dried by air and then in
vacuo to give the title conpound as a mhlte solid (6.2Qg). The filtrate
obt ai ned previously was concentrate a slurry which was diluted
with a small vol une of ethyl_aceta \and then filtered and dried as
above. This second crop was isol ated as V\/mte solid (0.276g). Both crops
were identical by NMR M calcd for (G OHLS5NSQ2)+ = 237 MS found

(el ectrospray): (MtH) + = 238 1H NI\/R( D): 4 A7 (2H t), 4.15 (3H s),
1.80 (2H, m, 1.50 (2H, m, 0.99 (3H, (exchangeabl e NH2, NH and COCOH
protons not observed). Internediate 7:

/[ V2-Butyl -9-(tetrahvdro-2H pyran-2-yl)- purine-2,6-diamn e To a solution
of 2-chl oro-9- (tetrahydro 2H pyran-2-yl)-9H purin-6-amne (1Qg) in dry

et hyl ene glycol (50m ) at roomtenperature and under nitrogen was added
bt y1 ani HESPRRSHTITY o feetiosonth CORGaL 1 o RRg hE o RA08 drer ni ght

The react ammeveduaroaietate.t bd-diboomotasiper andipipgriding butedthwieghemiehyplasacet at e
(150m) aameoe&s&ﬁdprwbaﬂatumlwngMemoa@nﬂo)lowér&@ Megaims: | ayer was dried over

MISHA, fi|ERK %g%%@ cen.t{zéi%rﬁﬂ M-\agdo. This afforded the title conpound

as a viscous en oi1T (10 e e used in the next step without
further puri f| cation. Ms calcd for (ClL4H22N6O) + = 290 MS found

(el ect r os fnterediata/26]) 2-(Betylpgy)-9t4-erahvdarhiiagenin-1dybuly[I(8-(mpethwdxy)6. 6 ( 2H,
s), 6.2 (9&khurih)e-abind ( 1H, dd), 4.0 ( 1H m, 3.6 ( 1H m, 3.2 (2H m,
2.2 ( 1H, n'), 1.9 (1H m, 1.8 ( 1H m, 1.7 ( 1H m, 1.5 (2H m, 1.4
(2H, m, 1.3 (2H, m, 0.9 (3H, t). Inteerediate 8:

L/ 2- Butyl - 8- ( net hyl oxy) - 9H puri ne- 2, 6- ne trifluoroacetic acid salt

*,\>—

O
Prepared similarly to Intermediate 20 from 2-(butyloxy)-8-(methyloxy)-1H-purin-6-
amine trifluoroacetate, 1,4-dibromobutane and hexahydro-1H-azepine.

LCMS (System B): tger = 1.30min; MH™ = 391

Intermediate 27: 9-[5-(1-Azetidinyl)pentyl]-2-(butyloxy)-8-(methyloxy)-9H-purin-6-

amine
NH,
N
NT X
ﬁ\%o
AN N N
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To a solution of crude

L/ 2-butyl -9-(tetrahydro-2H pyran-2-yl)-9H purine-2,6-diamne (ca.10.2 g) in
dry chl orwDaprva1808m ) at room tenperature was added NbPOoREPR@OI0m26F de
(6.3g) in portions over 5 mns. The dark solution was allowed to stir at
roomtenperature for 30 mns. The reaction m xture was washed w th

wat er ( 202X Butylexy)o3-tfaeh!eropertyle-Svianstyiosy E9Htrria@ggmiae kit hobi ¢ frit and
concent r aD2d3immol)aazmidin€l{0 $26ainf, OradSehnaol andyl, Ns dilsodrophiiethlylaneise di ssol ved i n

dry met happioddi00853maRH vile HREIVEELARNIRIHIS aHA HESte Mt 58SBr YRRoGEded
sodi um nethoxi.de .sol u The

tion (25 wt. % net.hanol ...24m) .1 n ,
eact | on TS SHuaY St gpitetn gl 3Ad B TEHRE Bargy el ket OENB e
reacti on AR&WateH ) andithedarasn eeraralgdiugingadidrorhrbicids JiheaqtedSsange resi due
was t akenphgse wasetehsptraated wathdd NI %Em1) pnd tite @onbieet ongboic eavactait ed aqueous
anmoni um GiHcehided GRaRa resiE dRSEREd  1:AXRONBNISEPRIRbRIpATRIEShed
urt her . r.gani . , filtere

and concmdrl\a%l\@hﬁ f‘%‘)(’?,ggt%e pr;%&_(ft%f)géwgfgeﬁrr%?ﬁsl W@%rﬁahg%ﬁﬁﬁd%om) at room
t enper at uPECaMRAST AHAKRD 9V 18 B2 EXTPRUNIESS ¢l9Ri UM (P-3RS)-go. The reacti on

was stirre@MSoSysemhBlirte=ranti2@oinc bt Fa368d i n vacuo to yield a dark brown
solid. This was taken up in diethyl ether (20m ) and triturated. The solid

was filte o = BaT YN o[-NR=Yol W~ P (ic _35% 4
st eps). I\/@%gtegl o FTENGC ﬁ' siiell e I@r% (M'l'?‘i) + =
237 1H NVEXY¥CDa) 2SO : d 13.3-12.3 ( 1H, br.

O [ O .
m, 86-7.3 (2H, nm, 4.05 (3H,
s), 3.28 (2H, m, 1.52 (2H, n), 1.33 (2H, m, 0.89 (3H, t) (rennining
exchangeabl e protons not clear). Interngdiate 9: 2-M
SV1- Met hyl butyl | oxy>-9- (tetrahvdro-2H 2-yl VOH puri n-6- am ne Method A

Sodi um t - but oxi de (48. 5g, 505mmol % \y%s /dd%d— ortionw se to (S)-2-pentanol
(185m ) (avail able from for €x ; i¢h Chiral Solutions, Gernmany) at
room

@
Prepared similarly to Intermediate 27 from 2-(butyloxy)-9-(5-chloropentyl)-8-

(methyloxy)-9H-purin-6-amine and pyrrolidine.
LCMS (System B): tger = 1.27min; MH" = 377

Intermediate 29: 2-(Butyloxy)-8-(methyloxy)-9-[5-(1-piperidinv))pentyl]-9H-purin-6-
amine

NH,
N7 N\
/\/\O)l\)NIN>_O\

@
Prepared similarly to Intermediate 27 from 2-(butyloxy)-9-(5-chloropentyl)-8-

(methyloxy)-9H-purin-6-amine and piperidine.
LCMS (System B): tger = 1.33min; MH" = 391
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tenperature stirred until honbogeneous (Note: reaction is exothermc).
2-Chl oro-9- (tetrahydro-2H pyran-2-yl)-9H purin-6-am ne (32g, 126mmol) was
added andwoOhelwmssBi on m xture heated at 700C for 72 ho®mC3/EPINQ/06@aEt i on
was cooled to roomtenperature and partitioned between ethyl acetate
(500m ) and water (500m ). The organi c phase was washed wi th saturated
sodi um chl oride solution (100m ), dried (MgS™) , filtered and evaporat ed.
The resi dugermsslidte 80:up-dBeigiow )t Sethbrahvard 1 Hezesiotli-g)peatydrs-@etiividxyer ed. The
preci pi tagg_%ﬁ_gtgﬁ,wgshed with ether and the filtrates conbi ned and
evapor at ed. € crude material (ca. 30OgH,was di ssol ved in DVBSO net hanol ( 1
:1) and purified by chromat ography on reyerse phase (G 8) colum (33Q(g)
usi ng a gradi ent of 25-65% acetonitri Nle + 9% FA) -wat er (+ 0. 19%9FA) over 8
col um vol unes, the fractions were- mlFe i | y\neutralised with saturated
aqueous sodi um car bonate sol ution. B\ppr oprigte fractions were conbi ned and
partitioned between dichl oronet hane and sayurated aqueous sodi um hydrogen
carbonate. The organi cphase was dried by passage through a hydrophobic
frit, filtered and evaporated to give the¢title conpound as a pale cream
foam (14.97g). LCM5 (SystemB): tRET = 2.21 min; M+ 306 Method B Sodi um
t - but oxi de (206g, 2.144nvl) was added@S)-Z- pentanol (720m , 6.58nvl)

ir

(avail able from for exanple, Julich | Solutions, Germany) in a 2L
round bottoned flask. The m xture was Vrred at 5Q0C until all the sodium
t - but oxi de had di ssol ved.

2-Fluoro-9-(tetry ahi/dr 0- 2H S%/r an-2-yl)- 9H—LPur i n-6-am ne (130gy, 548mmmvl) was
t hen addelSPRSoHIIFHSoSMBIMediahe 1< roRt £-4PUEONG - INNRPEMAN¥si s i ndi cat ed
conpl et e Quetbyopt)i9%hpwin-¢-hming and hexghydiodiH-agepiedut Wih segtantiel was pour ed
into icel paifRatidrdly MDAPE heiRgardth@rA esliowet by misthad Et - butyl ether. This

resulted L@I"%”Z‘é LANRY Qr mat | ogh AnfhtRe gy Xt ure was filtered through Celite
and the organi clyp ase)f'WFéE§ separaft ed. The aqueous | ayer was then treated
with solid NaCl and then reextracted with nethyl t-butyl ether. The organic
extracts lnermedisigdhod-(Buidlonp<hEdhexahydro-1(2H)-azocinyl)pentyl]-8-(methyloxy)-

9H-purin-6-amine

NH,
NT N\
/\/\O)l\/Nt[n?_ \

@
Prepared similarly to Intermediate 38 from 2-(butyloxy)-9-(5-chloropentyl)-8-

(methyloxy)-9H-purin-6-amine and octahydroazocine.
LCMS (System B): tger = 1.45min; MH" = 419

Intermediate 32: 2-(Butyloxy)-8-(methyloxy)-9-[6-(1-pyrrolidiny)hexyl]-9H-purin-6-
amine
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with brine, dried over magnesiumsul fate, filtered and then evaporated to
yield the title conpound as a pale brown gum (158.59g). LCM5 (System D):

t RET = 2.0 2miom1819H 306 | ntermedi ate 10: PCT/EP2009/060265

8- Brono- 2-{r (1SV1- net hyl but yl | oxyl - 9- (t et rahvdro- 2H pyran- 2-vn-

9H purin-6-amn e N-Bronmosuccinimde (12,1 6g, 68.3mvl) was added
portionwi se over 5 mins. to a stirred spfution of

2-{[(1S)-1-nmethyl butyl ] oxy}-9-(tetrah pyran-2-yl)-9H purin- 6-am ne
(14.9g, 48.8mmol) in chlorof or/%?Qm | at nder an at nosphere of
nitrogen. The reaction mxture was $ti r']*ed t <5C for 5 hours then washed

W th saturated sodi um hydrogen carbonate sofution (80m ) then water (80m).
The foam was di ssolved in DCM (50m ) and shed with water (50m ) then
brine (50m ). The conbi ned aqueous phases re washed with DCM (50m ). The
conbi ned organic layers were dried through a hydrophobic frit, and the

sol vent renoved in vacuo to yield the tit¥e conpound as an orange foam
(18.5g). LCVB (System D): tRET = 3.06m n;\ Mt 384/386 Internediate 11: 2-M
SV1- Met hyl but yl | oxyl - 8- ( met hyl oxyV9- (t et yahydr o- 2H pyr an- 2-

yl)-9H puri n- 6- am ne8- Br ono- 2- {[ (1S) - 1- | butyl ] oxy}-9-(tetrahydro-2/-/-
pyran-2-yl)-9/-/-purin-6-amne (7.1g, 18.48nmmol) was dissol ved i n anhydrous

met hanol (70m | utiop of sodi nmet hoxi de , (25% j.n methanol (8m)
was addedfs b‘%ﬂ q%fﬁdt@(r?”tﬁﬂ“ ?rtﬁs"’éﬁ%gg*}“tﬂp’fﬁég(grﬁhqofﬂ@’%’b%mi on was heat ed
to refl ux(methgoRyHbpurip-Bremine antdemrrolidinat nosphere of nitrogen. Additi onal
sodi um netbms @gstem Dettharod oT@kYvspldg1on, 3m ) was added and the reaction

was stirred at 6C0C for a further 16 hours. An additional portion of sodium

rre_t hoxi de |tn hre tion was

stirred at® = FEt . ; n the
rotary evamieat or and t he crude product was partltl oned between Et CAc
(75m ) and saturated amoni um chl ori de solution (75m ). The organic |ayer
was

N| A N\>—O
/\/\O/kN/ N \

O
Prepared similarly to Intermediate 38 from 2-(butyloxy)-9-(6-chlorohexyl)-8-

(methyloxy)-9H-purin-6-amine and piperidine.
LCMS (System D): tger = 3.12min; MH™ = 405

Intermediate 34: 2-(Butyloxy)-9-[6-(hexahydro-1H-azepin-1-yDhexyl]-8-(methyloxy)-
9H-purin-6-amine
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washed with brine (75m ). The solvent was renoved on the rotary evaporator
to yield the title conmpound as a pal e orange foam (6g). LCM5S (System C):

t RET = 1.Wo 2miom1819t 336, 337 Internediate 12: 2-{r(1 PCT/EP2009/060265

S) - 1- Met hyl butyl | oxy) - 8- (net hyl oxy)-9/-/-purin-6-amne trifluoroacetate
sal t

2-{[(1S)-1- Met hyl but yl ] oxy}- 8- (net hyl oxNHf- 9- (tetrahydro-2H pyran-2-yl)-9Hp

urin-6- amne (6g, 17.89mmvl) was diss i n net hanol (50m).

Trifl uoroacetic acid (20.67nt7A§ggqngﬂl s>§ﬁﬁed dropwi se, and the m xture
stirred at 200C for 72 hours Undér &n afnosphere of nitrogen. The sol vent
was renoved in vacuo, and the resulting solfd was washed with ethyl acetate
and filtered. The filtrate was stripped ang the residue washed wi th et hyl
acetate. The conbined solid residues were dried in the vacuum oven for 2
hours to give the title conpound as an off\ white solid (5.3g). LCM5 (System
C: tRET = 0.76 mn; MH 252, 253 Internedi ate 13:

2- (Butyl oxy) - 9- (3-chl oropropyl ) - 8- (et hyl\oxy) - 9H puri n- 6- am ne2- ( But yl oxy) -
8- (nmet hyl oxy)-9/-/-purin-6-amne trifluoroatetate (4.7g, 13.38mvl) and

pot assi um carbonate (4.62g, 33.4mmol) in dry DM (50m ) were stirred and
heat ed at 50Q0C, under nitrogen, for 75 mwsT The m xture was allowed to
cool to roomtenperature and then cooled to QC and 1-brono- 3-chl oropropane

(2.1 06gq, ﬁ%ﬂﬂm Hg%ﬁa i X1 %&b Ak 0 to 10C for
approxirnatpca,ﬁ%ra %%?@M@Egﬁ a Jﬁéﬁq¥g;§égﬁ ?%B§U§ﬁ¥wgﬁggﬁgﬁure and stirred
for appro ‘?féi"@ﬂ)' Py Em NP e Y HEH T8 Mendi cat ed approxi matel y 70%
of the desPMSASysleaull: . trefiTe3-RPminuME \wedk1%l | owed to settle and the
supernat ant was pipetted off and the solvent evaporated on a rotary

evapor at ofydi#iedthtds s HARUREBYTERNIRY RS [RPRIberfirBbuldlop, AlPk® &nd wat er was
added to The.conblined residues which were stirred and the phases separated
using a h%@é’-}%obi c frit. The aqueous | ayer was re-extracted with further
portions of chloroformand the conbinedfphloroforn1extracts wer e evapor at ed
under high vacuum at 230C to give a yellow solid (2.798g). This crude

N| N N\>—O
/\/\N)\N/ N \
H

O
N2-Butyl-8-(methyloxy)-3H-purine-2,6-diamine trifluoroacetate (192mg, 0.547mmol)
and potassium carbonate (189mg, 1.368mmol) were suspended in DMF (3ml) and
heated to 60°C for 1 hour. The reaction mixture was cooled to room temperature, 1-
bromo-4-chlorobutane (0.063ml, 0.547mmol) added and the reaction stirred for a
further 18 hours. Piperidine (0.054ml, 0.547mmol) and triethylamine (0.076ml,
0.547mmol) were added and the reaction mixture heated to 60°C for 72 hours. The
solvent was removed in vacuo and the residue partitioned between DCM (2ml) and
water (2ml). The aqueous phase was re-extracted with DCM (2ml) and the combined
organic extracts were concentrated. The residue (ca.200mg) was dissolved in 1:1
MeOH:DMSO (1ml) and purified by MDAP (Method A). The product containing
fractions were evaporated in vacuo to give the impure title compound as a yellow

gum (106mg) which was used without further purification.
LCMS (System B): tger = 1.11min; MH" = 376

Intermediate 36: N?-Butyl-9-[4-(hexahydro-1H-azepin-1-yDbutyl]-8-(methyloxy)-9H-
purine-2.,6-diamine
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material was conmbined with simlar material obtained fromtwo simlar
preparations (0.56g and 0.995g) and purified by flash colum chromat ography
on silicawozorgi2t3d et hyl acetate/chloroformas el uant tProTgiPe@9vbeesitl| e
compound as an off-white solid. (3.01 1g). LCMS (System D): tRET = 2.79m n;
M+ 314, 316 Internedi ate 14:

2- (Butyl oxy) - 9-(4-chl orobutyl) - 8- (et hyI oxy) 9H puri n- 6- am ne

2- (Butyl oxy) - 8- (net hyl oxy) - 9H-puri n- 6 |aﬁ1 ne tyifluoroacetate (2g, 5.69mmol)
and potassium carbonate ( 1 .9 )\vvere suspended in DVF (20m)
and heated to 500C, under ni trogen f*br 30 mins. The m xture was cooled to
roomtenperature, 1-brono-4-chlorobutane (0.656m , 5.69mvl) was added and
stirring continued at roomtenperature for 20 hours. The sol vent was

evapor ated under reduced pressure and the\residue was partitioned between
DCM (40mM ) and water (40m ). The | ayers re separated using a hydrophobic
frit and the aqueous | ayer washed with 10m ). The conbi ned organic
extracts were concentrated in vacuo to give crude material that was
purified by silica chromatography using the FlashMaster (70g cartridge)

el uti ng W\E-Bugyl-8y(tletityexpneiguliyé-2 Scdibaine tOHUbOEEtadel (1ORMEO 0 SA7Behali ns. The
product - cgRg Bbt@bé?@nfc'éﬁﬁnbfé"(%g\’ﬁ 8. QM%%&QQU%BQHH@FJIFt(QmQ'an@ the title
Corrpound ?tgd &%{5% Pﬂ gur T:he reggtlon%%re(ﬁé(sséoo@o@o ro&rﬁ'%empel%tu?grrl‘ N, M =

328, 330
2- (Butyl okwﬂ@%@@mumd@@@?ﬂnj OPA7 sty vasgydegrandube rrastienplired for a

2- (But y| oiythe81§ hedrhy Hexat)ydgiH prazepin€ (3h2me, A.54 frmol) aad éteditaniizg, 5. 69nmol )
and pot asgj.emensag. bmmml)(wele amndhﬁe%dﬂmmxtmrr%aw@@oet%me DVF (20m )

and heat eqoﬁ EI’@%: Iv Efnto(/?(gﬁq/ %ar]rd gé?gg(?ﬁ/ag'pé@lﬂ W8(9r9| ed to
Stirring ﬁ@’&ﬁ ?%@ﬂteg&”ﬁ'bo& %‘H%@P%P %%“f’%ﬁrel%‘”ﬁ&‘iﬁfjé"”th \r?gs Faed and

stirrin Bti on
m Xt ur egmaed peraombinadeigdric axeactDOMe(cpOntNtratettinwvarer. [OEsiduama@st he | ayers
wer e sepatigssivediai 1Ny MaOONMSEh@Ri Carfd purified 2 mpeEonsSbyY RIPDAP Wash@XBY. act ed
again wit l?hi@%%\ﬁd’]e(?j%gterial (74mg) that was still impure and which was repurified by

MDAP (Method A). The product containing fractions were evaporated under a

stream of nitrogen to give the title compound as a clear gum (13mg).

LCMS (System B): tger = 1.12min; MH" = 390

Intermediate 37: 9-[4-(Hexahydro-1H-azepin-1-ybutyl]-2-{[(1S)-1-methylbutyl]oxy}-
8-(methyloxy)-9H-purin-6-amine

NH,
N7 X N\
/\/\o)l\)ru)i"?_O
@

Prepared similarly to Intermediate 36 from 2-{[(1S)-1-methylbutyl]oxy}-8-(methyloxy)-
1H-purin-6-amine trifluoroacetate, 1-bromo-4-chlorobutane, and hexahydro-1H-

azepine but with three sequential MDAPs using Method B followed by Method A (x2).
LCMS (System B): trer = 1.41min; MH" = 405

Intermediate 38: 2-{[(1S)-1-Methylbutylloxy}-8-(methyloxy)-9-[5-(1-piperidinyl)pentyl]-
9H-purin-6-amine
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and the conbi ned organics were washed with saturated lithiumchloride

sol ution, separated (hydrophobic frit) and concentrated in vacuo to give
the titl ewoanpmoussdas a yellow oil ( 1 .946g). LCMS ( SyeCempR)09/06REY =
2.58mn; M+ = 342, 344 Internedi ate 16:

2- (Butyloxy) 9 (5- chlorohexyl) 8- (nethympxy) 9H puri n-6-am ne To a solution
of 2-(butyl oxy)-8-(nethyl oxy)-9H purin- -anlne trifuoroacetate salt (3g,
8.54mmol ) in DVF (30m ) was added pot a carbonate (2.95g, 2 1.35mmol)
and the mxture stirred at 600C f ;ﬂbo dﬁr an at nosphere of nitrogen.
The m xture was then cooled to r onptedperg ure and 1-brono- 6-chl or ohexane
( 1.27m, 8.54mmol) was added and the reacifon heated to 500C and stirred
overnight under an at nosphere of nitrogen. Yhe reaction m xture was dil uted
with water (ca. 50m ) and extracted with hyl acetate (2 x 70 ml). The
conbi ned organic extracts were dried (MgS® 4) , filtered and the filtrate
concentrated to give an orange oil (ca,3,89). This material was dissol ved

i n di chloronmet hane and purified on a Kl ashnmaster Il (70g am nopropyl
cartridge) using a 0-100% et hyl acetat\e_¥n cycl ohexane gradi ent over 60

m ns. The appropriate fractions were conbi ned and evaporated in vacuo to

givethe e il jch ied to a pale yellow
Jol a1 TSR hrtn Bl on - SO B pe e

I nt er medi &0mal P;:225mmol), triethylamine (0.031ml, 0.225mmol) and piperidine (0.045ml,

L/ 2- But yl 0 35minathl@ecpssdnded 8DUFBRY) ahdithe HiktirérHeated2o Goelt asri1g e

L/ 2- But Y1 ik rr%@xbr%ma%rrem%a\sn@thg g%@aur@ B&rﬂﬁédeﬁ't}éﬂk‘%@@@&ﬁt (@ 5)701 :

OVF ( 131%0 ot SOl S PleSitionsie 1 g 38 cORRels RSt MRS & errCts RBEr o The

mi xt ure wéksthar Peleand the combingd @raanicextrasisorrse 3oetanyptngranddhe resibe m |
2. 002l Yisveisediddet Ma0#: DS @ad) aranpunified by &BAR (Mettod).afis protiuct-

tenper at UE@ntQiH%Wth&ns ﬁérfe%m%ﬁreﬁ%ﬁ%vér&ﬁ-afe%%%%‘ stidath uf Sitr¥§sh dar titioned
bet ween mater eac he aqueous phase was extracted with

further Qg§§E§5WF¥Ln$p-7%o%plned DCM extracts were dried over nagnesium
sul phat e hfM stem P at rer T 8- WEWMIME 0= §P%e t he

Intermediate 39: 2-Fluoro-9-(tetrahydro-2H-pyran-2-y)-9H-purin-6-amine

NH,
N
0
FmoNT N
o
N,O-bis(trimethylsilyl)acetamide (975mL, 3.988mol) was added to a stirred
suspension of 2-fluoro-1H-purin-6-amine (200g, 1.306mmol) (available from, for
example, AlliedSignal, US) in anhydrous acetonitrile (4L) in a 10L controlled 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 (500ml) was
then added slowly via a dropping funnel followed by trimethylsilyl
trifluoromethanesulfonate (283mL, 1.567mol) dropwise via a dropping funnel. No
sigificant exotherm was observed. The circulator temperature was re-adjusted to
10°C and stirring maintained for a further 1 hour. The mixture was then quenched by
addition of 1M sodium carbonate (4L). A solid precipitate was observed and the pH
checked to be basic. Additional water was added to the suspension (1L) and on

standing the layers separated with the aqueous layer containing significant solid
inorganics. The majority of the aqueous and inorganic solid was separated. The
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inmpure title conmpound as a pale yellowoil with sone solid present (0.76g)
whi ch was used without further purification. LCMS (SystemD): tRET =
2.75m n; WbRorw/@8B33 315 I nternedi ate 18: PCT/EP2009/060265

/' V2-Butyl - 9- (4-chl orobutyl ) - 8- (met hyl oxy) - 9H puri ne- 2, 6- di am ne

L/ 2-Butyl - 8- (net hyl oxy) - 9H puri ne- 2, 6- di ani ne trifluoroacetate (59,

14. 27mmol Progni¢ Iwa&@%wﬁmm&wt palidomgl wanscopiaeo)0° Geyitd sdirygdaded i n DMVF
(40m ) andndwerdgeduttiveryBsipitatider The solgess thercobitted msfiltrdtiva anddhepad was

cool ed t 0yLQQRLhEIREY Hel Wt mJaTertmm.éormmaeu&woa@%vémﬂgh%ﬁme th&4iye 7ol )
was added arﬂd Stirril r% S8 (} Ogtég #g room tenperature for 20 hours. The
sol vent wa% B%Wge%t%% &y c&'é‘? Vacuu % the residue was partitioned

bet ween DEMVIEIGUREN B dewa'tb? OB ) 23fhe | ayerswere separated using a
hydrophobic frit and the aqueous phase was re-extracted with DCM (100m ).
The conbi nesnRUgALES28K1 $PC VRN ShHBRA SNk d TH-YASHD-ARdHI AN ! esi due
purified By chtomatography using a Fl ashMaster apparat us 0Qg silica
cartridgey—ard using a DCM net hanol 0-25% gradi ent over 40 m ns. The
desired fractions were conbined and congentrated under vacuumto give the
inmpure title corrpound as a yellow oil . 1lg). LCVS (System D): tRET =
2.88m n; Mt 327, 329 Internedi a:te \>(5 Chl oropentyl V2-{r (1

SV1- rrethylbutylloxy>8(rrethy| 6-amin e 2-{[(1 S)-

1- Met hyl butyl ] oxy} - 8- (net hyl oxy) - 9H puer @m ne trifluoroacetate (600ny,

1. 642 mmol ) and pot assi um car bonate (567 1 1nmmol) were stirred at 600C
in DVF (10m ) for 1 hour under nitrogen. reaction was cooled to room
t enperature when 1-brono-5-chl oropentane (0.216n, 1.642mmol) and

bt e (8 BP0 GA B ol SHES 0,500 LS M Tl red ot
(10m ) and blutan@é(wqo‘rﬂ@nraom ektuose Ddigtrahydio-BEM Y an-Z-yieaH-purinfr@mingrbi ned
organi ¢ eglg; aeB3mmMEY waLy@RaArtatiedreanitng Bespeasivalard tHesatuwe deatad BXBO and
purified bdf&%l HYTRs wHéPD@M%%%WaM cHﬂpﬂz@e Fe]%@tid:r{. W%E)Iﬁfg thé mixture was
diluted with ethyl acetate (100ml), and washed with water (50ml) and the aqueous
layer extracted again with ethyl acetate (50ml). The combined organic extracts were
washed with brine, dried using a hydrophobic frit and evaporated in vacuo (at 62°C to
remove the excess alcohol). The residue (2.52g) was dissolved in dichloromethane
and purified on an aminopropyl cartridge (110g) using a Flashmaster Il apparatus
and eluting with a 0-100% ethyl acetate in cyclohexane gradient over 60 mins. The
appropriate fractions were combined and evaporated in vacuo to give the title
compound as a white solid (1.935g).
LCMS (System D): trer = 2.41min; MH" = 292

Intermediate 41: 8-Bromo-2-{[(1S)-1-methylpropvlloxy}-9-(tetrahydro-2H-pyran-2-vl)-

9H-purin-6-amine
NH,
- NI/iN»—Br
\/\O)\N/ N
o

N-Bromosuccinimide (1.182¢g, 6.64mmol) was added portionwise to a solution of 2-
{[(1S)-1-methylpropyl]oxy}-9-(tetrahydro-2 H-pyran-2-yl)-9H-purin-6-amine (1.935g,
6.64mmol) in chloroform (50ml) at 0-5°C. The resulting green solution was stirred at
0-5°C for 1 hour during which time it turned red and the mixture was then allowed to

warm to room temperature and stirred overnight. The resulting green solution was
washed with water (2x20ml), separated using a hydrophobic frit and concentrated.
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(7Cg am nopropyl cartridge) with a 0-100% et hyl acetate in cycl ohexane
gradi ent over 40m ns. The appropriate fractions were conbi ned and

evapor at edloi2nivEs8e to give the title corrpound as a yel IPOWEP20n904BR65Y) .
LCVMS (System D): tRET = 4.15m n; M+ = 356, 358 Internediate 20:
9-r3-(1-Azetidinyl)propyll-2- (butyI ox%/) 8- (et hyl oxy) - 9H puri n-6- am ne

2- ( But yl oXlg residugevasdissoived iHdishioramesbant and purified by stiez @elat e (100ny,

0. 285mol phroamtadirgshyl (Yeeh cartridy) sirg aF)asbmdstpoll apsaratus @ad adRa0@o ( 98mg, 0. 71

2ol ) Méﬁ?ﬂ%tatgﬁﬁclé%% ?def@n%b%r%o"\'ﬁ% Strhé bﬁ&osFlaté%QldH%%re ni trogen

(0 02ont . CoBaEI R TARE A e LRt P B TeiSPRinREnd 3 R RREE A8 i ns.

azetidi nedt0.038m , 0.569mml) and triethylamne (0.079m, 0.569mmol) in
DVF (1 ntgiwlﬁe(sestadda):i treT FE2.6&aint Mbth = 3750(3M2e was t hen st rred for a further
18 hours. The sol vent was rermved and the resi due was part| ti oned bet ween

g o B80S 2) A sing A
combi ned 8#@691#%&—@5@% were concentrat ed and the residue was dissol ved

in 1l 1 MOHDWVSO ( 1 mM) and purified by MDAP (Method A). The product
containing fractions were evaporated ulider a streamof nitrogen to give the
t|tIe conmpound as a white solid (13mg AN (System B): tRET = 1.07m n;
MH+ = 335 Internediate 2 1: P
2- (Butyl oxy) - 8- (net hyl oxy) - 9- rM‘byrh‘ ol Ndi nyI ) propyH 9H- purin-6- am ne
Prepared simlarly to Internediate 20 fro
2- (butyl oxy) - 8- (net hyl oxy) - 1H purin-6- a trifluoroacetate,
1, 3-di bronopropane and pyrrolidine. LCVS (System O: tRET = O QOrin;, MK =
349 Internediate 22: . .
2- ( But y| ofyBromor23{[((1 et anstbylpropilcxylei(tetrabydrg-gHapyyan-2- 8 {Steptn-orpine
9H- pur i n- 6299, #8B3mmol) was dissolved in methanol (15ml) and 25% sodium methoxide in

methanol (3.2ml, 4.83mmol) was added and the mixture heated to reflux for 2.5

hours. The reaction mixture was left standing at room temperature overnight and

then concentrated in vacuo and the residue partitioned between dichloromethane

(40ml) and saturated ammonium chloride solution (40ml). The layers were separated

using a hydrophobic frit and the agueous phase was re-extracted with

dichloromethane (40ml). The combined organic extracts were concentrated in vacuo

to give the title compound as a yellow foam (1.65g).

LCMS (System B): tger = 2.11min; MH" = 322

Intermediate 43: 8-(Methyloxy)-2-{[(1S)-1-methylpropyl]loxy}-1H-purin-6-amine
trifluoroacetate

Prepared similarly to Intermediate 12 from 8-(methyloxy)-2-{[(1S)-1-
methylpropyl]oxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine.
LCMS (System B): trer = 1.19min; MH" = 238

Intermediate 44: 9-(4-Chlorobutyl}-8-(methyloxy)-2-{[(1S)-1-methylpropvlloxy}-9H-
purin-6-amine
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Prepared simlarly to Internediate 20 from

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

1, 3- di br owvoprpasB3and hexahydr o- 1H azepi ne. LCVB ( Syst @ecTEP2000B&R63
1.24min; M+ = 377 Internmedi ate 23:

9-r4-(1-Azetidinvnbutyl | -2- (butyl oxyV8g( met hyl oxyVOH- puri n- 6-

am ne2- ( But yl oxy) - 9- (4- chl or obut yl ) - 8- [ riet hyl oxy) - 9H puri n- 6- ani ne ( 100y,

0.305mmol ), azetidine (0.021 m, ©.3 ; N nd L/, L/-diisopropyl ethylam ne
(0.107n1, 0.61 Omol) were dissQlxe Ym ) and heated at 500C for 48
hours. LCMS indicated the reaction to be i conpl ete and additi onal

azetidine (0.021 m, 0.305mmmol) and L/ L/¢dii sopropyl ethylam ne (0.107m ,
0.61 Omol) were added and the reaction xture heated at 500C for a
further 48 hours. The m xture was then p&rtitioned between DCM (4n) and
water (4m) and the | ayers separated usirg a hydrophobic frit. The aqueous
phase was re-extracted with DCM (4nl) and the conbi ned organi c extracts

D oL - e Sy Foam 0i pi trogen to
dive the TRTIARGTHhd0E0 8FLS: FYS G Al CipRork BB e 127
1.15mi n; With purifisation ar ap FEHHARrePybNH?) ca rldge using a 0-100 A> ethyl acetate -
2- ( But yl orycihekamt praldiexyVO-r 4- (1- pyrrol i di nvnbutyl | - 9H purin-6- am ne
form c acLdMsAlSysBRrEDRrted =52 BBhaf My t=03dgmaey medi ate 20 from
2- (but yl oxy) - 8- (net hyl oxy) - 1H-purin-6- amne trifl uoroacetate,
1, 4-di br oppbut ane and pyrrol 1 dine but with nmass directed autopreparation
usi ng Met BB d|t T ¥Eh gy b ) olViE h [pepbrtox D-(1&1 .'.Au..' f-pyran2-vl)-95-D Hadi ate 25:
2- (But yl oﬁ;a)”n_&(mst hyl oxy) 9-r4- (1-piperi di nyl )butyl | -9H purin-6- am ne
formc acid saltPrepared simlarly to Internediate 20 from
2- (butyl oxy) - 8- (net hyl oxy) - 1Hpurin-6- aff.ne trifluoroacetate,
1, 4-di br onobut ane and pi peridine but wi Qquenti al mass directed
aut opr epar ations using Method A fol E ovg\ Wbt hod D.

N

)

Sodium t-butoxide (4.86g, 50.6mmol) was added portionwise to a stirred mixture of
(S)-2-hexanol (12g, 117mmol) and 1,2-dimethoxyethane (12ml). The resultant
mixture was heated to 50°C under an atmosphere of nitrogen and then 2-fluoro-9-
(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (3g, 12.65mmol) was added. The
resultant mixture was maintained at 50°C for 20 hours when LCMS indicated
complete reaction. The mixture was cooled to room temperature and partitioned
between ethyl acetate (100ml) and water (100ml). The organic phase was washed
with water (100ml) then saturated brine (50ml), dried over anhydrous magnesium
sulphate, filtered and evaporated. The residue was dissolved in dichloromethane
and purified on an aminopropyl (NH,) cartridge (100g) eluting with a 0-100% ethyl
acetate in cyclohexane gradient over 40 mins. The appropriate fractions were
combined and evaporated in vacuo to give the title compound as a white foam
(1.6659).

LCMS (System D): trer = 2.88min; MH" = 320

Intermediate 46: 8-Bromo-2-{[(1S)-1-methylpentylloxy}-9-(tetrahydro-2H-pyran-2-vl)-
9H-purin-6-amine
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LCMS (System B): tRET = 1.22min; MH = 377 Internedi ate 26:

2- (Butyl oxy) - 9-[ 4- (hexahvdr o- 1H azepi n- 1-yl ) but yl 1- 8- (et hyl oxy) -
9H pur i n-woamomsBsepared simlarly to I nternedi ate 20 PC®MP2009/060265
2- (butyl oxy)-8-(nethyloxy)-1 Hpurin-6- amne trifluoroacetate,

1, 4-di br ormbut ane and hexahydro- 1H azepl,\me LCMS (System B): tRET =
1.30m n; M+ = 391 Internedi ate 27:

9-r5-(1-Azetidi nyl )pentyl | - 2- (butyl oxy - %le oxy) - 9H puri n- 6-

am ne2- (Butyl oxy) - 9- (5-chl orow oxy) 9/-/-purin-6-am ne
(100mg, 0.293mmol ), azetidine (0. 020M I) and L/

L/ -dii sopropyl et hyl am ne (0.102m , O. 585 re di ssolved in DVF (2m)
and heated at 500C for 72 hours. The sol ven s renoved in vacuo and the

residue partitioned between DCM (5m ) and water (5n1) and the | ayers

separ at ed n h h aqye ase re-extracted with
ooh ( ety NGB BigR 3040 ?%remgﬁwaeﬂﬁ S BB A Ui S Pes  due

di ssol vedo©t £{l{*S)1-metmrevsir yift(etraRndrpd-pyrae-2o)-VoORpiT-famierl A). The
product - c(@4&8gni7 Bgninmayin |cblosofwm el apaicabeatmosplesre af sitrogemtadfiechint r ogen to

g' \2/gmt Ee bh ﬁdeeoa‘ﬂ@nﬂﬁ’é’r@h(ﬁﬁs BCMSEAbicAEIHDreBBEbN to bR mpeR B t RET =

er
2~ (Butyl oxﬂe }Ergrﬁf)%] cIhimi gé@%%g)(%ﬁasp%,drdreglangls’Hg;llnjg conttnulefj f%r@ further2 6- armine
Prepared 8041 ¥falyr (ﬁéml)maérewéaﬂ ad tipphigegppoparatel using a hydrophobic i

2- (but yl oX§¢ oafl-nhlabemap emandrate8-and e tepidog yl)ssOived ur dichlGometheaeand

pyrrol i di ped pl@M8 dnSsarRRbBLPYI(RE]) carttiddd M00g) MiHy & 03(00% athpravediat e 29:

2- (Butyl oy 8% ﬁhé%%h%&@éé@fol%v&g t{y]a @?B?rr‘th'hQP{J)l)(PP%ttHéthyl% irle) B4l 6- am ne

P d
> (but y1 oSy 9Tt h%@era@m'%ﬁ?fragt'onemrﬁwa;ewd@Pﬁ SUFRARtEd dhYaRuORd

pi peri di nte title compound as a white foam (2.38g).
LCMS (System D): tger = 3.24min; MH" = 398/400

Intermediate 47: 8-(Methyloxy)-2-{[(1S)-1-methylpentylloxy}-9-(tetrahydro-2 H-pyran-
2-v1)-9H-purin-6-amine

A solution of sodium methoxide in methanol (0.5M, 20ml, 10mmol) was added to a
solution of 8-bromo-2-{[(1S)-1-methylpentylloxy}-9-(tetrahydro-2H-pyran-2-yl)-9H-
purin-6-amine (2.368g, 5.95mmol) in methanol (10ml) and the mixture heated under
reflux for 5 hours. More sodium methoxide in methanol (4ml, 2mmol) was added and
the mixture refluxed for a further 2 hours and then cooled and evaporated. The
residue was partitioned between ethyl acetate (100ml) and water (100ml). The
organic phase was separated, washed with saturated brine, dried over anhydrous
magnesium sulphate, filtered and evaporated. The residue was dissolved in
dichloromethane and purified on an aminopropyl (NH;) cartridge (100g) using a 0-
100% ethyl acetate in cyclohexane gradient over 40 mins. The appropriate fractions
were combined and evaporated in vacuo to give the title compound as a white foam
(1.7259).

LCMS (System D): trer = 3.06min; MH" = 350

Intermediate 48: 8-(Methyloxy)-2-{[(1S)-1-methylpentyl]loxy}-1H-purin-6-amine
trifluoroacetate
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LCMS (System B): tRET = 1.33m n; M+ = 391Internedi ate 30:

2- (But yl oxy) - 9-r 5- (hexahvdr o- 1H azepi n- 1-yl ) pentyl | - 8- ( net hyl oxy) -

9H pur i n-woamomsBsepared simlarly to Internedi ate 27 PCOMP2009/060265

2- (butyl oxy)-9-(5-chl oropentyl)-8- (nethyloxy)-9H purin-6-am ne and
hexahydr o- 1H-azepi ne but with sequential purifications by MDAPs using

Met hod A foll owed by Method E. LCVMS (System B): tRET = 1.38m n; M+ = 405
Internmediate 3 1: 2-(Butyl oxy)-9-r5-(he Hhvdro 1

(2H) - azoci nyl ) pentyl | - 8- (net hyl oxy)- 9 n-6-am ne Prepared simlarly to
I nternedi ate 38 from 2- (butylw slch or>_|d%;ntyl) 8-

(et hyl oxy) - 9H— purin-6-am ne and oct &hydy oazoci ne. LCMB (System B): tRET =
1.45mi n; M+ = 419 Intermedi ate 32:

2-(Buty| oxy)-8-(rret hyl oxy)-9-r6-(1-pyrro|;iFi I)hexyl | - 9H puri n- 6-

am nePrepared simlarly to Intermediate 387[frdhm

2- (butyl oxy) - 9- (6-chl or ohexyl )-8- (et hyl oXy) - 9H puri n- 6- am ne and
pyrrolidine. LCM5 (SystemD): tRET = 2.97m n; M+ 391 Internedi ate 33:

2- (But yl oxpiludPoddere Byibi QX $nt, B4Ry, QQQHirTRﬂ‘T\Né’é éwdehhséxénhe@'s-bmwd &Ff- am ne

Prepar ed t )
> (bt oﬁb%w Wob Ehﬁéﬂﬁﬁé@vlﬁaﬁﬁ% Pyrostmm s pne g
pi peri di ndMnedis in pggepnal (35 T il e TRAyitant ”&'ES%"EF W?%FW&H f&f e 34:
2- (Butyl oﬁ@)‘\ows[lﬁdematmodpbermef airepémand thieh lpeagdrated-ahaelring lrovacpio to
gH( Eu” In Biva R ey eRdoRHd Sk B! splid 1. $5§)er rr?dlgit e 38 fgom .

utyl ox r.ohe oxy purin-6-am ne an
hexahydr o- éstQ(zsg%tleﬁQﬂ)PLt% %I?'stehlig {RET = 3.20nmin; M = 419

| nt er nedi ate 35:

/ V2- But y| lrtermesiaits #9ix §Y4-ChiofolgutyihBfmethaiony)r 3-f(ikSH mathyipapiylexy?> 98-  di ami ne
purin-6-amine

NH,

= N XN
: N—0
: ')IN \

cl
Prepared similarly to Intermediate 44 from 8-(methyloxy)-2-{[(1S)-1-
methylpentylloxy}-1H-purin-6-amine trifluoroacetate and 1-bromo-4-chlorobutane.
LCMS (System D): tger = 3.22min; MH" = 356/358

Intermediate 50: 2-[(1-Methylethyoxvy]-9-(tetrahydro-2H-pyran-2-y)-9H-purin-6-
amine

Sodium t-butoxide (1.30 g, 13.53 mmol) was added to 2-propanol (16.95 ml, 220
mmol) portionwise with stirring over 5 mins. 2-Fluoro-9-(tetrahydro-2H-pyran-2-yl)-
9H-purin-6-amine (2 g, 8.43 mmol) was added and the reaction mixture heated and
stirred at 50°C for 4 hours and then allowed to cool to room temperature. The
reaction mixture was then diluted with ethyl acetate (75 ml), washed with water (3x25
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L/ 2- Butyl - 8- (et hyl oxy) - 3H purine-2,6-diamne trifluoroacetate (192ng,
0.547mmol ) and pot assi um carbonate (189ng, 1.368mvl) were suspended in DWVF
(3m ) andwbeatoadst3s 60C0C for 1 hour. The reaction m xt uPETHERI0000M626H t O
room tenperature, 1- brono-4-chlorobutane (0.063m, 0.547mvl) added and
the reaction stirred for a further 18 hours. Piperidine (0.054mn,

0. 547nmol Mg the cenbipea avrROUS taVBTS BFtracte dsapaimwith etiglacetaiel &x2ami)-t he

reacti on mh&tombinbeatgadictlaydsderd diedA® gesgage thidughsohydesphowedrit, enoved i n

vacuo andsijdigd éﬁéb@e}t%ré%@é td %lbé’@ﬁ’@ﬁﬁ\#ﬁt@’%@m A0 2hik nadieiL8 disséhba - The

h
cxtracts (o dORebi PR A hlotirend p%b%ﬁ%faxxidsg%ﬁ"@@”‘?@ Y 1
MeCH DVBOMN # G Q0% /Y paselate &tcysiPhRIsIS IREERdl N8 2pPIeRsiajst GAIEES W8i ai ni ng

fracti onsceowbieedaagpevatoeated to gige aovhite sglid/@ .6d) evhiampaasefutthéd murifedrppund as a
yel I ow guaa>|(u4q%ﬁg9mémgrﬁ hy\@sing!& Pélevdd hiaidl (E1F FRSAMB3tE! Il bt RhdingCVE

(System B V4

L/ 2-Buty @E&@Ql% d’r%lgkm h 0 @ﬁa{)&?{;rﬁ{n[&‘ag O’i]i(% E mW ter Hpurl ne-

2, 6-di am Hé Tf’“é@f 'e"é 0(’%4%%”& '399”9/ r%?d?l hipvaal %C%n %Fﬁ”ﬁé‘at? M4 Yor oacet at e
( 192ng, OSam‘metbaque@nel spdvmsitanmerats savine ThegPpppridieFeBtiomovgrener e
suspendedcormbibblf, dndrgxiraetad with AichtbrérBeBERE(IxA00 LHOThe cdMBinE@dEJanRN i xture

was cool e?xtFeQ:tg w(g@&r%mgrp%%%gr% thﬁougp%‘?@?{?) @E t AU P05 urt%@d({’qgﬂhme

0. 547mmo or a ours.
Hexahydr o* tﬁ-ﬁ%@%% ﬁ@s(as‘ﬁh' _/) and triethylamne (0.076m ,

0. 547mm| } Cliler ©yaleaed): dra -théﬁm@aMH 62718 xture heated to 600C for 18 hours.
The sol vent was renoved in vacuo and the residue was partitioned between
DCM (5 ) | Réthak&51.( BBrdmo-DIP1-RRUERISBRASE t¥Rshy bR S ARIRH) YL h DCM
(5m) and the.conbined organi c extracts were concentrated in vacuo. The
resi due \ABarmd?'awr.'%'ed in 1. 1 MeOH DVSO (2m) and purified in 2 injections

by MDAP (Method B). This provided material (74ng) that was still inpure and
whi ch was repurified by MDAP (Met hod f'% The product containing fractions
wer e evapor ated under a NN
| B
/LOJ\N/ N>_ r
Q

N-Bromosuccinimide (604 mg, 3.39 mmol) was added to a solution of 2-[(1-
methylethyl)oxy]-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (888 mg, 3.20 mmol)
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
the reaction mixture stirred at room temperature overnight. The reaction mixture was
then diluted with chloroform (30 ml), washed with water (2 x 20ml) and the layers
were separated using a hydrophobic frit and the organic layer was evaporated to give
ared solid (1.16 g). This material was dissolved in dichloromethane and purified by
silica gel chromatography on an SPE cartridge (50g) using a 0-100% ethyl acetate in
cyclohexane gradient as eluent. The appropriate fractions were combined and
evaporated to give the title compound as a pale yellow solid 712mg.

LCMS (System B): tger = 2.36min; MH™ = 356/358

Intermediate 52: 2-[(1-Methylethyl)oxy]-8-(methyloxy)-9-(tetrahydro-2H-pyran-2-yl)-
9H-purin-6-amine
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stream of nitrogen to give the title conpound as a clear gum (13ng). LCMS
(SystemB): tRET = 1.12min; M+ = 390 Internediate 37:

9-r 4- ( Hexssibwedroogt3azepi n- 1-yl ) butyl 1 -2-{r (1 S) - 1- met hyPomtEPR0090§)265

8- (net hyl oxy) - 9H puri n-6-am ne Prepared simlarly to Internediate 36 from
2-{[(1 S)-1-nmethyl butyl ] oxy}-8-(nethy|oxy)- 1H purin-6-an ne
trifluoroacetate, 1-bronp-4-chlorobutéarfe, and hexahydro- 1Hazepi ne but with
t hree sequential MDAPs using Met od N owed by Method A (x2). LCMS
(SystemB): tRET = 1.41m n; M+ rmedi ate 38: 2-{r(1

S) - 1- Met hyl but yl | oxy) - 8- (rret hyl oxy? 9- r5®pi peridi nyl)pentyll -

9H puri n- 6- am ne9- (5- Chl oropentyl)-2-{[(

S) - 1- net hyl but yl ] oxy} - 8- (net hyl oxy)-9/-/- i n-6-am ne (80ny, 0.225nmmmol),
triethylamne (0.031m, 0.225mvol) and pi peridine (0.045m , 0.45mvl) were

ded 3m d.th C.f h Th
A TG T L R SRR R
sat ur at edY$86rRUHNH-eAING AR B1g( 11|9{37 mrﬂ‘?ib'”d’@ﬁlé@ﬁdé (Phabavagesided seditmact ed with
furt her Dadttanmdiet(B@%%ocaivisohaidn an gethiatok2t4rral bad ey reactmnoeinturehedtedntd t he
residue dsggnloy 9ol :'The]reMiEQr'm| nkREke WadTihkn #BgteBUYs qu@Qnd)ynrMaAB’r;é ket hod A).

The produgh gontal ahg. s wﬁggr%tevaegn%@g?@ﬁa@ TP 2 e

of nitrogen to give t RET =
3.1 1nin: afggous amgoqlwp@pllqgge §@g|@‘9(15 ml) and ethyl acetate (20'm ) The ayers

2- Fl uor o- ®efe spasiedtios 2dkquys phass why edfactedowith additiceal etbyl acetate (2x10

N, O bi s(t miL h@mesorgydué BrriolMvelR dothBMBd, dried §£§% e%@ug’kﬂi‘ﬂed to gl st:c rred
suspensi o able from
for examﬁ%&ga\*ﬁ o BB A 0k £ Beus S0 F TR a5

in a 10L

controIIeH19 -ab reactor and the resultlng mxture heated to reflux and
mai nt ai netCKIS (Syatem Brrperat L2mihoMH =#%rs. The circul ator was then
re-progranmmed and the reaction m xture cooled to 00C. A solution of

tetrahydr ppyhRRkhe 360 8UaMERYBRANGH-BN R8RS REA-JuRn-bEihiRBedr on

trifluoroacetate

Trifluoroacetic acid (1ml, 12.98mmol) was added to a stirred solution of 2-[(1-
methylethyl)oxy]-8-(methyloxy)-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine
(568mg, 1.848mmol) in methanol (10ml) and the mixture was stirred at room
temperature overnight. More trifluoroacetic acid (0.2ml) was added and the reaction
mixture stirred ar room temperature for a further 1.5 hours and then evaporated in
vacuo. The solid residue was triturated with ethyl acetate, collected by filtration,
washed with ethyl acetate and dried in vacuo overnight to give the title compound as
a white solid (405mg).

LCMS (System B): tger = 1.02min; MH" = 224

Intermediate 54: 9-(5-Chloropentvl)-2-[(1-methvlethyl)oxy]-8-(methyloxy)-9H-purin-6-
amine
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Letters 2006, 47(27), 4741 ) (282g, 1.959npl) in anhydrous acetonitrile
(500mM ) was then added slowy via a dropping funnel foll owed by

tri met hylwol2gio/a18i38| uor onet hanesul fonate (283nl, 1.567nMpCY/Eke@p®es vi a a
droppi ng funnel. No sigificant exotherm was observed. The circul ator
tenperature was re-adjusted to 10C ang,stirring maintained for a further 1
hour. The mixture was then quenched by “addition of 1M sodi um carbonate
(4L). A solid precipitate was ob er)\jﬁd\ the pH checked to be basic.
Addi tional water was added to tbi\ fon\( 1L) and on standing the

| ayers separated with the aqueous Tayer chntaining significant solid

i norganics. The mgjority of the aqueous &and inorganic solid was separated.
Theorganic layer still contained signifigant solid and was cooled to 00C
with stirring to encourage further preci{pitation. The solid was the
collected by filtration and the pad was shed very well with water then
dried in vacuo at 40C overnight to gi v€ the title conpound as a cream
coloured solid (152.8g). LCMs (SystemD): tRET = 1.71 min; MH = 238

| nt er medi Rtepadddt sidilddy(td Intermediate 44 from 2-[(1-methylethyl)oxy]-8-(methyloxy)-1H-

SVA- Mt hy b 0Bl Sorh @A CordoPLERB ogeaOH pur i n- "6-ami n e Sodi um
(29)- 2-b {:g{ﬁo(l%yftfﬂff\): %@%ﬁ:@%}“”\l\m LI 9

2- Fl uor o- 9- (t et rahydr o- 2H pyran-2-yl)-9H puri n-6-am ne (2g, 8.43nmmpl) was
added to tremedsis 5$:n2-(S o 9eltedratindrorikpyrae-2 utip65MifE f or 6
hours when LCVMS showed conplete reaction. After cooling the m xture was

diluted with ethyl acetate (100m ), amg,washed with water (50m ) and the

aqueous | ayer extracted again with et acetate (50m ). The conbi ned
organi c extracts were washed mﬁxg%g;ﬂbe, d}ied usi ng a hydrophobic frit and
evaporated in vacuo (at 62Cto r e~t'heNexcess al cohol ). The residue
(2.52g) was dissolved in dichloronethane purified on an am nopropyl
cartridge ( 1 10g) using a Flashmaster |I\apparatus and eluting with a
0-100% et hyl acetate in cycl ohexane gradie over 60 mns. The appropriate

fractions were conbi ned and evaporated in vacuo to give the title
Sodium t-butoxide (3.31g, 34.2mmol) was added portionwise to cyclobutanol (10ml)
at room temperature. The mixture became very thick and was heated to 50°C. 2-
Fluoro-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (2g, 8.43mmol) was added
followed by 1,2-dimethoxyethane (3ml) and the mixture stirred at 50°C for 90 mins.
and then cooled and partitioned between ethyl acetate (50ml) and water (50ml). A
precipitate that failed to dissolve in either phase was removed by filtration. The
organic phase was separated, washed with saturated brine, dried over anhydrous
magnesium sulphate, filtered and evaporated to give a cream foam. This material
was dissolved in dichloromethane and purified on an aminopropyl (NH;) cartridge
(110g) using a 0-100% ethyl acetate in cyclohexane gradient followed by a 0-20%
methanol (+1% triethylamine) gradient over 40 mins. The appropriate fractions were
combined and evaporated in vacuo to give the title compound as an off-white solid
(0.6559).
LCMS (System B): tger = 1.98min; MH" = 290

Intermediate 56: 8-Bromo-2-(cyclobutyloxy)-9-(tetrahydro-2H-pyran-2-y)-9H-purin-6-
amine

NH,

0L

0
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conpound as a white solid ( 1.935g). LCM5 (SystemD): tRET = 2.41 mn; M
= 292 Internedi ate 4 1:

8- Br onp- 2Ww0Or20@1sB3 et hyl pr opyl | oxy) - 9- (t et r ahvdr o- 2/ - /| PRYER2002/0%01255

9H puri n-6-am ne N-Bronmpbsuccinimde ( 1. 1 82g, 6.64mmol) was added
portionwi se to a solution of 2-

{[(1S)-1-net hyl propyl ] oxy}-9-(tetrahydro-2H pyran-2-yl)-9H puri n-6-am ne (
1 .935g, 6-Brémoeligcinimideil d5R§,0.47rHmONWasaiddéd E0LCstirduesalgivulof 2hg gr een

sol Uti on YAsIBlHXAMD- ﬁétr&yé%czﬁ/%ra% ﬁ?l‘)”@)l—ﬁjd!frlhf@arYWHec(l‘I" by, 3¢mmu|5nﬁd red

and the m tur warl m ur nd stirred
over ni ght CHARETPUdRTDER g % LBy VAR o ek R AL BB, o
separ at edo\{%f"ﬁbt ‘ﬁhqﬂ/‘ﬁ?tﬁbh Bl cwas pddegdanddbae pRaes seaeratade Tr*@sﬁ%ﬁ@“ﬁ/vas

di ssol vedlayer Was&ttacttetitiadiehlanochethemefanddhdgrgsniciextracie wechcamitedyr aphy
(10Qg car wabkkaewittsditd dAedbas BRBdr6lis ﬂn'agﬁéb‘ilﬂﬁ aligRateAdavapdriait¥etst hyl

acet at e- Cégé%eﬁ%n"%"fﬁ ggbggtaa%yaq{gtquarﬂfl\gp§?wehe appropriate fractions were

conbi ned v title corrpound as a yell ow
foam ( 1. '?@N@)(-SVE‘QNBDX e/ B)in; MHET B8 M3i n: M+ = 370/ 372 Internediate
42: 8- ( Met hyl oxy) - 2- {r(l S) 1- met hyl propyl | oxy) - 9-(tetrahvdro-2/-/-pyran-
gyll) - 9thl riied 67 nfﬂg&(l&fgﬂ;‘[!mhﬁgﬂﬁ%r}ylc;xy)-9 (tetragydrlo)ZHéQHyran -2-yl)- Qé-l- (1
-1- et g Xy tetrahydro- pyran-2-y puri n-6-am ne

. 79g, 4. 8%&%@ di ssol ved in nethanol (15m ) and 25% sodi um net hoxi de
in nethanol (3.2m, 4.83mmwol) was addgg and the mi xture heated to refl ux
for 2.5 hours. The reaction mxture v@ijft standi ng at room tenperature

overni ght and then concentrate n viiC the residue partitioned
bet ween di chl or onet hane (40m) \amoni um chl ori de sol ution
(40nt). The layers were separated dsi ng ?{bdr ophobic frit and the aqueous
phase was re-extracted with dichl oronethgne\(40m ). The conbi ned organic
extracts were concentrated in vacuo to gi
foam ( 1 .65Q).

8-Bromo-2-(cyclobutyloxy)-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (1.79g,

4.86mmol) was dissolved in anhydrous methanol (25ml) and 25% sodium methoxide

in methanol (2.274ml, 9.72mmol) was added under nitrogen. The mixture was

heated at 67°C for 24 hours and then cooled to room temperature. Ethyl acetate and

water were added and the layers separated. The aqueous layer was extracted twice

more with ethyl acetate, and the organic extracts were combined, washed with brine,

dried over anhydrous magnesium sulfate, and evaporated to give the title compound

as a cream foam (1.279).

LCMS (System D): trer = 2.53min; MH" = 320

the title conmpound as a yel |l ow

Intermediate 58: 2-(Cyclobutyloxy)-8-(methyloxy)-1H-purin-6-amine trifluoroacetate

NH2
N
N
N—0
Y ﬁif
0 N H
OH
F
F
%O

F

Trifluoroacetic acid (3ml, 38.9mmol) was added to a solution of 2-(cyclobutyloxy)-8-
(methyloxy)-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (1.27g, 3.98mmol) in
methanol (50ml) and the mixture stirred at 20°C under an atmosphere of nitrogen for
21 hours. The solvent was removed in vacuo, and the residual solid was triturated
with 1,1-dimethylethyl methyl ether and then collected by filtration and dried in vacuo
to give the title compound as a cream solid (1.0922q).
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LCMS (System B): tRET = 2.1 1mn; M+ = 322 Internedi ate 43:

8- (Met hyl oxy)-2-{r(1 S)-1-nethyl propyl!loxy)-1/-/-purin-6-am ne

trifluorosocevewasBsepared simlarly to Internediate 12 PCOMP2009/060265

8- (et hyl oxy)-2-{[(1S)- 1-

met hyl pro oxy}-9-(tetrahydro-2H pyran-2-yl)-9H purin-6-am ne. LCVS

(System BEéN{SRI?YStﬂml LIrarir MFP'n—WES 3% er nedi ate 44:

9- (4- Chl or obut yl >8- (net hyl oxy) - 2-{r (1 SV1-nethyl propyl | oxyl - 9Hpur i n-
A

6- ami nePr pRGh R 5. IAHRohIED §1(19)-1-
met hyl pr opy
1- br ono- 4-chl orobutane with purifi cat |Nqn on an am nopropyl (NH2) cartridge
using a 0-100% et hyl acetate - cycl oh xar“e gradl ent. LCMS (System D): tRET
= 2.83mn; M+ = 328/330 Inter

SV1- Met hyI pentyl | oxy>-9- (tetrah n\2 vn- 9H purin- 6-am ne Sodi um
t - but oxi de (4.86g, 50.6nmmol) was a ed poptionwi se to a stirred m xture of
(S)-2-hexanol (12g, 117mmol) and 1, 2-di n&€t hoxyet hane (12m ). The resultant
m xture was heated to 50 C under an atnogphere of nitrogen and then
2-fluoro-9- (tetrahydro-2H pyran-2-yl)- purin-6-am ne (3g, 12.65mvl) was
added. The resultant nixture was maintaifled at 50 C for 20 hours when LCVB
indi cated conplete reaction. The m xture was cooled to roomtenperature and

partiti 0nPﬁbd@@éd/\ﬁ@na@ttbyﬂmteﬁﬁ&i@ba4(fr3e>902d(éyc®bdtymy)98 (rﬁéﬁ%?l'@k%) 1HBErir gani ¢
phase wasGVg@rﬁ glﬂ%rtogc%(@‘{e]}ee{nd(ﬂ r%HoM E@g bahyr at ed brine Om ), dried over

anhydr ous ne ; evapor at ed. The resi due was
di ssol vedl ?W%()(lsé‘ﬁtﬁﬂ’rg}'retﬁﬂian% SR MJH’ |‘f?’?@632r§n an ami nopropyl (NH2) cartridge
(100g) eluting with a 0-100% et hyl acetate in cycl ohexane gradi ent over 40

m ns. The|ngpicapité 60:62{CaAgdHePRSoYEDEtctaNAIrd Of- B En-@WARIH-BlGH6 lafmivécuo to
give the title conpound as a white foam

NH,
N
QLT
o” N N
o
Cyclopentanol (25ml, 275mmol) was added to sodium tert-butoxide (4.05g,
42.2mmol) to give a thick suspension which was diluted with 1,2-dimethoxyethane
(35ml) and heated to 50°C. 2-Fluoro-9-(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine
(2.5g, 10.54mmol) was added to the resulting solution which was then stirred under
nitrogen at 50°C for 20 hours. The mixture was cooled and water and ethyl acetate
were added. The layers separated and the aqueous layer washed again with ethyl
acetate. The organic extracts were combined, washed with brine, dried over
anhydrous magnesium sulphate and concentrated under reduced pressure at 40°C.
The residue was loaded in cyclohexane (50ml) onto 330g silica cartridge and eluted
firstly with a 0-100% ethyl acetate in cyclohexane gradient over 10 column volumes
and then with a 0-30% methanol in ethyl acetate gradient. Product-containing
fractions were combined and evaporated to give the title compound as a white foam

(2.519).
LCMS (System D): trer = 2.51min; MH" = 304

Intermediate 61: 8-Bromo-2-(cyclopentyloxy)-9-(tetrahydro-2 H-pyran-2-y|)-9H-purin-
6-amine
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(1 .665¢g). LCV5 (SystemD): tRET = 2.88mn; M+t = 320 Internedi ate 46:
8-Brono-2-{r(1S)-1-net hyl pentyl | oxy)-9-(tetrahvdro-2H pyran-2-yl)-

9H- pur i n-Wwoanmoad3Br omrosucci ni m de ( 1.504g, 8.45mol) waI/ERADH60265
portionwise to a stirred solution of 2-{[(1

S) - 1- net hyl pentyl ] oxy}-9- (tetrahydro-2(;/-pyran-2-yl)-9/-/-purin-6-an ne
(2.453g, 7.68mmmol) in chloroforn1(40n1 under at at nosphere of nitrogen
cooled in an ice-bath. After |cated the reaction to be 80%
conpl ete and nore N—bronDSUCC|n ?J£ mas added and stirring
continued for a further 2 hours. (40 was added and the phases
separated using a hydrophobic frit. The o ga i ¢ phase was evaporated and

t he resi due dissolved in dichloronethane purified on an am nopropyl
(NH2) cartridge (1009) using a 0 100% et hyl acetate in cycl ohexane gradient

fol | oned a 0:- 20% noI trie radi ent o 60 m ns. The
nopr opr 1 ab PR PE R RE esialp S droher e BREP s GRS EH Che it e
conpound BYaB-Znil-9/d- pﬂa%rﬁre(nzn%g) LCMS (System D): tRET = 3.24nin; M+ =
398/ 400 | heksniSgstatreD ¥ Arer8 Z.8&himy MoK ) 382/384( 1

S) - 1- net hyl pentyl | oxy) - 9- (t et rahvdro-2H pyran- 2-yl)-9H purin-6-amine A

sol uti on_pe 5odiAm el Dewl e iR ARy Mot Hro-oHFRL)- HRR,. 2dded to

a solutio

S)-1- neth?ﬂ#bﬁ@#ﬂFbxy} 9- (tetrahydro-2H pyran-2-yl)-9Hpurin- 6-am ne
(2.368g, 5.95mmvl) in methanol (10m ) and the m xture heated under refl ux

for 5 hours. Mre sodi um net hoxi de in Met hanol (4m, 2mml) was added and

the m xture refluxed for a furthe and t hen cool ed and evapor at ed.
The residue was partitioned bet th | %hate (100m ) and water
ed with saturated brine,

dried over anhydrous magnesi um sul phat e, Qered and evaporated. The
resi due was di ssol ved in dichl oronethane purified on an am nopropyl

(100m ). The organic phase was sepé?at%d étlp
(NH2) cartridge (100g) using a O-

Prepared similarly to Intermediate 57 from 8-bromo-2-(cyclopentyloxy)-9-(tetrahydro-
2H-pyran-2-yl)-9H-purin-6-amine.
LCMS (System C): trer = 1.11min; MH" = 334

Intermediate 63: 2-(Cvclopentyloxy)-8-(methyloxy)-1H-purin-6-amine trifluoroacetate

Prepared similarly to Intermediate 58 from 2-(cyclopentyloxy)-8-(methyloxy)-9-
(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine.
LCMS (System B): tger = 1.27min; MH" = 250

Intermediate 64: 9-(4-Chlorobutyl)-2-(cyclopentyloxy)-8-(methyloxy)-9H-purin-6-
amine
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100% et hyl acetate in cycl ohexane gradi ent over 40 m ns. The appropriate
fractions were conbi ned and evaporated in vacuo to give the title conpound
as a whi twof2oemi1$133. 725g). LCMS (System D): t RET = 3. O6®CHm/EPRE9/0602850
I nternedi ate 48: 8-(Methyl oxy)-2-{r(1
S)-1- et hyl pentyl | oxy) - 1Hpurin-6-amng trifluoroacetateTrifl uoroacetic
acid (2.3m, 3.4Qg, 29.9mvl) was addg%o a stirred solution of 8-

x

/

(et hyl oxy) - 2-{[ (1 forhe o) Nq

S)-1-met hyl pentyl ] oxy}-9-(tetr Ol%$/ vpbynan-2-yl)-9H purin-6- amne (
1.479g, 4.23mmmol) in nethanol (25m he \resultant m xture was stirred for
66 hours under an atnosphere of nitrogen @nd then evaporated and dried in
vacuo to give the title conpound as a white solid ( 1 .65g). LCVS (System
D): tRET = 2. 14m n; M+ = 266 |Internedi afe 49:

9- (4- Chl or obut yl ) - 8- (et hyl oxy)-2-{r (1 Sfl1-nethyl pentyl | oxy)-9Hpuri n-
6-am ne Prepared simlarly to Internediate 44 from

8- (et hyl P?@bbre?d‘ éuﬁﬁ(l%)tolntefmédﬂ'é‘tlegﬂﬁm 29X kopd &%Séj?)‘-gl(rﬁetﬂ%%? 1H. -

trifl uoroacet Syst em

3. 221 n: RN 8 agg%q glg%orpﬁ?e@tﬁggﬁq %ro%i%ﬂ?robutane
~Met hyl et h9MSo(§y§teml'€i dear g 890 My 39/342/n- 91 puri n- 6- ani ne Sodi um
t-butoxide ( 1 .30 g, 13.53 mml) was added to 2-propanol (16.95 m, 220

mrol ) por Idté}%dﬁa@e Bb:t D(SYdIsHIXDIBx PMEtetPaHYUAS2 H-pyran-2-yI)-9H-purin-6-amine

2- Fl uor o- 9-(tetrahydro- pyran-2-yl)- purin-6-am ne g, 3 mmol )
was added and the reaction mxture heatNﬁd and stirred at 50C for 4 hours
and then allowed to cool to roo erat&[ The reaction m xture was then
diluted with ethyl acetate (75 with water (3x25m ) and the

conmbi ned aqueous | ayers extract h ethyl acetate (2x25 m). The
conbi ned organic | ayers were dried by passagg through a hydrophobic frit,
filtered and evaporated to give an off-whitel)solid (2.30g). This nmateri al

was di ssol ved in dichloronmethane and purified using an am nopropyl SPE

cartridge (7Qg) eluted
Sodium tert-butoxide (3.29g, 34.2mmol) was added portionwise to cyclohexanol
(15ml) at room temperature. The mixture became very thick and more cyclohexanol
(10ml) was added and the mixture heated to 50°C. 2-Fluoro-9-(tetrahydro-2H-pyran-
2-y)-9H-purin-6-amine (2g, 8.43mmol) was added and the mixture heated at 50°C for
1 hour and then warmed to 60°C and heated for a further 2 hours at which point
LCMS showed complete reaction. The mixture was cooled to room temperature and
partitioned between ethyl acetate (150ml) and water (150ml). The organic phase
was separated, washed with saturated brine, dried over anhydrous magnesium
sulphate, filtered and evaporated on a water bath at 60°C. The residue was
dissolved in dichloromethane and purified on a 70g aminopropyl (NH,) cartridge
using a 0-100% ethyl acetate in cyclohexane gradient followed by a 0-20% methanol
(+1% triethylamine) gradient over 30 mins. Some product-containing fractions were
contaminated with cyclohexanol and these were re-purified on a 70g silica cartridge
using a 0-100% ethyl acetate-cyclohexane gradient over 40 mins. Product-
containing fractions from the two purifications were combined and evaporated in
vacuo to give the title compound as a pale yellow foam (1.599g).
LCMS (System D): tger = 2.65min; MH" = 318

Intermediate 66: 8-Bromo-2-(cyclohexyloxy)}-9-(tetrahydro-2H-pyran-2-y|)-9H-purin-
6-amine
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with a 0-100% et hyl acetate in cycl ohexane gradient. The appropriate
fractions were conbi ned and evaporated to give a white solid ( 1 .6g) which
was furt hwo 2puvdigized by col umm chronmat ography using a r ecempeoopoanes (Ci 8)
Fl ashmaster Il systemloading in 1. 1 MeOH/ DVSO and eluting with 0-50%
acetonitrile (+ 0.1%FA) in water (+ O 1% FA) gradient over 40 mns.
collecting fractions in vials cont ai ni gz ca. 2 m. of saturated agueous
sodi um bi car bonat e sol uti on. pprhp e fractions were conbi ned, and
extracted wi th dichl oronet hane Qk 7 The combi ned or gani c extracts
were dried by passage through a hydrop ob| rit and evaporated to give the
title conpound as a white solid (888 ny). (SystemB): tRET = 1.76m n;
M+ = 278 Intermediate 5 1:

8- Brono- 2-r (1- net hyl et hvnoxyl - 9- (t et rahvdr o- 2H pyr an- 2-yl V9Hpuri n- 6-amn e

N- Br onosu nim de. (604 3. ded.to solu ion of 2-[(1-

Tethol ot h? P RROGtRE, B4 e SR E 8 Rt SuBRne20 Ohgs

3. 20 mmol JcyFirhepiaxy bPdtefra{giorf fpysan- @YE)@FGHWE}-GﬁM'W%@e%MQT@réOW)UW\e was

stirred athlorobi®¥@ (o) &t OROUTT hel vesuitgntwhikitiie wasrstired ab@tCaive 1 Sdddirséndr own i n

ZOLOUV anghehtwat@ed i RIBYRMPRAHR b8 FReS BHNED Rolfls Saidrgsml)Qrasa furt her
ours

N br omosul i 1 %ﬁhgfﬁ%’efﬁﬁgra?%r‘ig AR PB R AROLE GoBRE elBiEuat  on

i xt ure sEY3AOERIEGEAN Ht?rﬁe?'gw’b@ﬁ&?'Vﬁ%‘”Mq{P’@ﬁWaWﬁ@d PREAG B2 A%t ure was

t hen di | uaméhopiapyl (NH2pcafroigme{Bi0g mith,a Gkd8Mle dtiwi atetatetiecyddhexa@®dn ) and t he

| ayers we %d%pave’#%dm%l mge ap bﬂf&@'ﬂ@@ﬁcﬁ]sfmfdré cémbinkian@edaiurgtell @yer was

evapor at e ﬁ‘eﬁ s wl%@zé& 25 material was dissolved in
di chl oro % uri ¥ |_4 ;Egg? tography on an SPE
cartridge é'%g( yﬁ@f“n%? a{RE(D M/ e in cycl ohexane gradient as

el uent. The appropriate fractl ons wer e conbi ned and evaporated to give the
title conprerdise 67:p2l(€yalehdxOMxB-(rletihidnn-o-{tétdby oy2i-pmaR)2-vil-GET =

2.36ni n; i 5 300l 358

QLT

Prepared similarly to Intermediate 57 from 8-bromo-2-(cyclohexyloxy)-9-(tetrahydro-
2H-pyran-2-yl)-9H-purin-6-amine.
LCMS (System D): trer = 2.86min; MH" = 348

Intermediate 68: 2-(Cvclohexyloxy)-8-(methyloxy)-1H-purin-6-amine trifluoroacetate

Prepared similarly to Intermediate 58 from 2-(cyclohexyloxy)-8-(methyloxy)-9-
(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine.
LCMS (System B): tger = 1.43min; MH" = 264
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I nt ernedi ate 52:

2-r(1- Met hyl et hvnoxyl - 8- (net hyl oxyV9- (t et rahvdr o- 2H- pyr an-2-yl V

9H- pur i n-wWoaniwa¥s3a stirred suspensi on of PCT/EP2009/060265

8- bronmo- 2- [ (1- net hyl et hyl ) oxy] - 9- (t et r ahydr o- 2H pyr an- 2-

yl)-9H puri n- 6- anlne 690 ng, 1.937 nnDI) in nethanol (15 m) was added
sodi um netteRiediatg 69 ‘ 1)- lg A-9Hpuntbhe reaction

m xture heaired at 50 C for 2 hours. The reactlon mxture was then heated to
70 C and stirred for 2.5 hours. The sol vent was evaporated and the residue
parti oned between saturated aqueous ammni um chl oride solution (15 m) and

ethyl acetate (20 m ). The | ayets sqparated, the aqueous phase was
G Bt

extracted with additional et hy ( e m. ) and the organic extracts
wer e conbi ned, dried by passage Nhyd?ophoblc frit and evaporated
to give the title conpound as a yellow solid (573 ng). LCVS (System B):

tRET = 1.92m n; M+ = 308 Internediate 53

2-r(1- Met hyl et hyl ) oxyl - 8- (et hyl oxy) - 1H- purin-6-am ne trifl uoroacetate
Trifluoroacetic acid ( 1 m, 12.98mmmovl) s added to a stirred solution of
2-[(1-

nmet hyl et hyl ) oxy] - 8- (et hyl oxy) - 9- (tetrahydro-2/-/-pyran-2-yl)-9H purin-6-am
i ne (568ngrepareduSmitaly)toilmemeddianadld filobORA(Jyckhdxyldrey )-8t (rtethydoxyr$Huriny ed at
roonltenps&ﬁmwé@m@a@@&ua@kmdeaenkﬁ4EMa@erm@tIc acid (0.2m) was added and

t he react ety 1 red ture for a further 1.5 hours
and t hen %@glp %t‘é@ Di (}%CUOO%Wé SO|I resafldue was triturated with ethyl

acetate, collected by f||trat|on vvashed vvlth et hyl acetate and dried in
vacuo ovemntérgtediate 70y =1 iMeth gt 2 Hoabyir are 24

(System BYiandil®ET = 1. 02m n, M+ = 224 Interrredl ate 54:

9- (5-Chl oropentyl )-2-r(1- rrethyl et hyl ) oxyl - 8- (net hyl oxy) - 9H puri n- 6-
am nePrepared sinmlarly to Internediatexd4 from

2-[ (1- et hyl et hyl ) oxy] - 8- ( et hyl oxy) - 1 urln- 6-amne trifluoroacetate and

i - brono- 5-chl or opent ane. /\/L )\ P
@

A crude sample of (2R)-2-pentanamine containing dichloromethane (11.12g
containing ca 3.1g, 35.6mmol of amine) was added to a suspension of 2-fluoro-9-
(tetrahydro-2H-pyran-2-yl)-9H-purin-6-amine (5.00g, 21.08mmol) in ethylene glycol
(50ml). The mixture was heated at 110°C for 20 hours and then cooled to room
temperature and partitioned between water (200ml) and ethyl acetate (200ml). The
organic phase was separated, washed with saturated brine, dried over anhydrous
magnesium sulphate, filtered and evaporated. The residue was dissolved in
dichloromethane and purified on a 110g aminopropyl (NH,) cartridge using a 0-100%
ethyl acetate - cyclohexane gradient over 40 mins. The appropriate fractions were
combined and evaporated in vacuo and the residue triturated with diethyl ether and
some insoluble starting material removed by filtration. Evaporation of the ether

filtrate afforded the title compound as an off-white foam (2.34g).
LCMS (System D): tger = 2.63min; MH™ = 305

Intermediate 71: 8-Bromo-N?-[(1R)-1-methylbutyl]-9-(tetrahydro-2H-pyran-2-yl)-9 H-
purine-2,6-diamine
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LCVMS (System A): tRET = 0.93m n; M+ = 328/ 330 Internedi ate 55:

2- (Cvcl obutyl oxy)-9-(tetrahvdro-2/-/-pyran-2-yl)-9/-/-purin-6-am ne Sodi um
t - but oxi dwo(281081833 34. 2mmol ) was added portionw se to egtiErbewanzbs (10m )
at roomtenperature. The m xture becane very thick and was heated to 500C.
2- Fluoro-9-(tetrahydro-2H pyran-2-yl)-9H purin-6-am ne (2g, 8.43mmol) was
added fol |l owed by 1, 2-di met hoxyet hane (Brifil) and the mixture stirred at 500C
for 90 mins. and then cooled and p rtiNI i gy;gretween et hyl acetate (50m)
and water (50m ). A precipi tat;y\u;ni{ ,flah to dissolve in either phase was
removed by filtration. The organic ase was_separated, washed with
saturated brine, dried over anhydrous magngsi ym sul phate, filtered and
evaporated to give a cream foam This matem was di ssolved in

di chl oronet hane and purified on an am nopropyl (NH2) cartridge ( 1 109)

sing a 0;100% et hyl. a e | cl ghexa radi ent foll owe .a 0-20%
ot hanol P2 rymow%%wd%ﬁ?%g, L e BREEs ARGag ARG e 100 sEEEEsaich
fract i onsOWIré1Bbibietadbuirbo-eetipmdse-éd-ryrndy Uy Hruriievetdisaning (4.2/% ompound
as an of f 7dBirin®lsiolchidrdfn6&0g)l). atlOONV BN (Systatmoiherd Snftregeb. 9B n; MH = 290
gn}ssggdizﬁéa%tiérﬁﬁnixtl%re IWa)? a||OVéled to §[tirfor 1.5 hourls_l_when chloroforlm (20ml) anrdi water
ot nane B KR DR o Kterimid b2 IV RIJaar b sBYE Bl iangla MgBllo it
sol uti on B asueous layer was washed with“an additional portion of chloroform and the

(cycl obut gorokipgd Brganistaxttagtd mer@ tvdpopgiednT e rdsjdueiasidissoivedami ne (1. 248g,
4.31 mol yichidranhdtRarf sHdpUritiadon aat10gQkninddtepyl( Mt Y crtM@se Yeg@d-100% oom
tenper at ug &1 %%ﬂé%&%%ﬁtﬁv‘@?&@hé&&ﬂéapﬁ?ﬁqr%dﬁ tiﬁﬂé’w*erbe phases
separ at ed. e gga@o S I{)%% I S extracted w t |g oro%e ,aqe and t he
organi c eX{'Faef P¥ARO (etAcuRAR ke G s 9MAQEND &F PR ATIVEE '98 Ry dr ous
magnesi um8AGehat e and evaporated to give the title conmpound as an orange
foam (1. ZOW)S (SyEWm HSvstend.Dmint RET ==3@/FBmi n; M+ = 368/ 370 | nternedi ate
57: 2-(Cvcl obut yl oxyV8- ( et hyl oxy) - 9- (t et rahvdr o- 2H pyr an- 2- vn- 9Hpur i n-
Intermediate 72: N*-[(1R)-1-Methylbutyl]-8-(methyloxy)-9-(tetrahydro-2H-pyran-2-yl)-
9H-purine-2.6-diamine

NH,

A/LNJN'\)N?I:»_O\

H
0

A solution of sodium methoxide in methanol (0.5M, 9ml, 4.5mmol) was added to a
solution of 8-bromo-N?-[(1R)-1-methylbutyl]-9-(tetrahydro-2H-pyran-2-yl)-9H-purine-
2,6-diamine (0.844g, 2.20mmol) in methanol (12ml) and the resulting solution heated
under reflux for 23.5 hours. More sodium methoxide in methanol (0.5M, 4.5ml) was
then added and refluxing continued for a further 4 hours. More sodium methoxide in
methanol (0.5M, 4.5ml) was again added and refluxing continued for a further 16.5
hours when LCMS indicated reaction to be complete. The reaction mixture was
cooled to room temperature, evaporated and the residue partitioned between ethyl
acetate (75ml) and water (75ml). The aqueous phase was re-extracted with ethyl
acetate (75ml) and the combined organic phases were washed with saturated brine,
dried over anhydrous magnesium sulphate, filtered and evaporated. The residue
was dissolved in dichloromethane and purified on a 100g aminopropyl (NH3)
cartridge using a 0-100% ethyl acetate in cyclohexane gradient followed by a 0-20%
methanol (+1% triethylamine) gradient over 15mins. Product-containing fractions
were combined and evaporated in vacuo to give the title compound as a white foam
(0.6149).
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6- am ne

8- Br onp- 2- (cycl obut yl oxy) - 9- (t et rahydr o- 2H pyran-2-yl)-9H purin-6-amne ( 1
. 799, 4. 8somronilooises di ssol ved i n anhydrous net hanol (25®CY/ERpe9D6R%6S0di um
met hoxi de in nethanol (2.274m, 9.72mmol) was added under nitrogen. The

m xture was heated at 67C for 24 hours and then cool ed to room tenperature.
Et hyl acet@Ms @yatemakriranet 283MMeHamBIhe | ayers separated. The aqueous

| ayer was extracted twice nore with ethyl acetate, and the organic extracts
ver e conbifghedbRs POAND(kR) BINAIBYIbEI-8mRURToxRPEWBUAMS 2 BRAARREUM sul fat e,
and evaporafred fg give the T1tTe conpound as a cream foam .27g). LCOVS
(System Dy~ =2.53m n; MH = 320 Internedi ate 58:

2- (Cvcl obut yl oxy) - 8- (et hyl oxy)-1/-/- puNrHi n-6-amne trifluoroacetate
Trifluoroacetic acid (3m, 38.9muol) s2agded to a solution of

2- (cycl obut yl oxy) - 8- N7

(met hyl oxy) - 9- (t etrahydro-2H pyr\a/nl\z- ’f %&ri n-6-amne ( 1 .27q,
3.98mmmol ) in nethanol (50m ) and thel nmiture stirred at 200C under an

at nosphere of nitrogen for 2 1 hours. The _sokvent was renoved in vacuo, and
the residual solid was triturated with 1gd-di net hyl ethyl nethyl ether and
then collected by filtration and dried in lvaclo to give the title conpound
as a creamsolid ( 1.0922g).LCVBS (System D): tRET = 1.17nin; M# = 236

I nt ermedi ate 59: g-”"-Chl or obut vD*-f cvcl obut yl oxy

) - 8- (et hylifueydacetit Beibi( b1 asyNEOSheRAVRR fidal tas kiirédsdiicraredi ate 44 from

2-(cycl ob Q) = ek | L= B alnnes tk ol acetate and
2 e ou i e IR RS kg i umTee o appars ot and
| nt er medi g'@@'rﬁ%&' 13g, 1.833mmol) in methanol (10ml). The resultant mixture was stirre

2- ( Cvcl optan 6 hoxis)ungle( araimaspbeis-of Hitipgea and thean)evappigiadi ta-obedhe tide

Cycl opent asrapourdd an @Fahi@sglidwesoagided to sodi umtert-but oxi de (4. 05g,
42. 2mol ) | EMsdisySted BRI CK SUBHERS MR 2MHch was diluted with
1, 2- di net hoxy%(lt Xaﬁe (QS?ET) and heated to 500C.
2- Fl uor o- 9- (t et rahydro- 2H pyran-2-yl )-9H purin-6
was addedInteimediate &k Py(dchlaselputyl)-Hir[(WR)-¢tmeiadbytik

2,6-diamine

NH,
N7 SN
/\)\N)L)NI,\P_O\
H

cl
Prepared similarly to Intermediate 44 from N%[(1R)-1-methylbutyl]-8-(methyloxy)-3H-
purine-2,6-diamine trifluoroacetate and 1-bromo-4-chlorobutane.

LCMS (System D): trer = 3.02min; MH™ = 341/343

Intermediate 75: N*[(1S)-1-Methylbutyl]-9-(tetrahvdro-2H-pyran-2-yl)-9H-purine-2.6-

diamine
NH,
- N
J\)I\>
AN N
H
0

@
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nitrogen at 500C for 20 hours. The m xture was cool ed and water and et hyl
acetate were added. The | ayers separated and the aqueous | ayer washed again
wi t h et hWwoaestEss3 The organi c extracts were conbi ned, Paagireaomwsass bri ne,
dried over anhydrous magnesi um sul phate and concentrated under reduced
pressure at 400C. The residue was |oaded in cyclohexane (50ni) onto 330y
silica caPraPamsesimplydontetmediatgt/Oyrom 2Hueroeh- %Eeﬁmmyétq-.% paest Zyl&9Hn

cycl ohexap@rlrgﬁamlrﬁmand)vza) 24dntamiarime. vol unmes and then with a 0- 30% net hanol
in ethyl pegicaisys@FAl): aRl = P69dcined@ ning fractions were combined and
evaporated to give the t|tIe conpound as a white foam (2.51g). LCMB (System
D: tRET = 251_mn IVH+ 3Q4Intermed|ate61

8- Br ono- 21 ey 16, 88, uo 101 4RethyIButyll-9r(tetkahyd
6- am nePrgMGsilamlharly to Internedi ate 56 from
2- (cycl opentyl oxy)-9-(tetrahydro-2Hpyran- 2-yl)-9H purin-6-am ne. LCVS
(SystemD): tRET = 2.88mn; M+ = 382/3 I ntermedi ate 62:

2- (Cvcl opent yl oxyV8- (met hyl oxyV9- (t et r akvdio- 2H pyr an- 2-yl VOHpuri n- 6-am ne
Prepared simlarly to Internedi ate§57N[fr

8- br ono- 2- (cycl opent yl oxy) - 9- (YMM?
LCMS (System C): tRET = 1. 1 1mn;

2- (Cvcl opent yl oxy) - 8- ( net hyl oxy) - 1H puri n- ine trifluoroacetate Prepared
simlarly to Internedi ate 58 from 2-(cycl opentyl oxy) - 8- (et hyl oxy) - 9-
(tetrahydro-2H pyran-2-yl)-9H purin-6-amne. LCVM5S (System B): tRET =

1.27m n;  MrparedSMilddyt o nmeehadigte &4 from N>-[(1S)-1-methylbutyl]-9-(tetrahydro-2H-

H pyran-2-yl)-9H purin- 6-am ne.
d nternedi ate 63:

P R (LT T
2- (cycl opeHt §tf”B rFéEtTh ur?%” 3% amine trifluoroacetate and

i - brono-4-chl or obut ane.
Intermediate 77: N*[(1S)-1-Methylbutyl]-8-(methyloxy)-9-(tetrahydro-2 H-pyran-2-yl)-

9H-purine-2,6-diamine
NH,
NH\/[N\}—O
S
0

A solution of sodium methoxide in methanol (0.5M, 13ml, 6.5mmol) was added to a
solution of 8-bromo-N?-[(1S)-1-methylbutyl]-9-(tetrahydro-2H-pyran-2-yl)-9H-purine-
2,6-diamine (1.26g, 3.29mmol) in methanol (10ml) and the resulting solution heated
under reflux for 4 hours. More sodium methoxide in methanol (0.5M, 12ml, 6mmol)
was then added and refluxing continued for a further 18 hours. The mixture was
cooled and evaporated and the residue partitioned between ethyl acetate (75ml) and
water (75ml). The aqueous phase was re-extracted with ethyl acetate (75ml) and the
combined organic phases were washed with saturated brine, dried over anhydrous
magnesium sulphate and evaporated. The residue was dissolved in
dichloromethane and purified on a 100g aminopropyl (NH;) cartridge using a 0-100%
ethyl acetate in cyclohexane gradient followed by a 0-20% methanol (+1%
triethylamine) gradient over 15mins. The product-containing fractions were
combined and evaporated in vacuo to give the title compound as a white foam
(0.8489).

LCMS (System D): tger = 2.83min; MH" = 335

Intermediate 78: N’-[(1S)-1-Methylbutyl]-8-(methyloxy)-3H-purine-2.6-diamine
trifluoroacetate
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LCMS (System D): tRET = 2.90m n; M+ = 340/ 342 Internedi ate 65:

2- (Cvcl ohexyl oxy) - 9- (t et rahvdr o- 2H pyran- 2-yl ) - 9H puri n- 6- am ne Sodi um
tert - but owode1(@sBd9g, 34.2mmol ) was added portionw se t @CEEPR@hosEHDI
(15m ) at roomtenperature. The m xture became very thick and nore

cycl ohexanol (10m ) was added and the m xture heated to 50 C

2- Fl uoro-9- (tetrahydro-2H pyran- 2-yl)-9H purin-6-am ne (2g, 8.43mmovl) was
added and the mixture heated at 50 C fdf21 hour and then warmed to 60C and
heated for a further 2 hours at whichypaint{ LCMS showed conpl ete reaction.
The m xture was cooled to roog;ngthﬁg N nY partitioned between et hyl
acetate (150m ) and water (150M )" The “rgani c phase was separated, washed
with saturated brine, dried over anhydrous smgnesi um sul phate, filtered and
evaporated on a water bath at 60 C. The gg&siidue was dissolved in

di chl oromet hane and purified on a 70y ami nopropyl (NH2) cartridge using a
0-100% et hyl acetate in cycl ohexane gradi €nt foll owed by a 0-20% net hanol
(+1% triethylam ne) gradient over 30 mins. Sone product-containing

fracti onspyafeLamiaiy B eMidE 7@y@no}wm¢sph-neéﬂwylsdiﬁpg(whwo&@:mur ified on

a 70y sil 5 us | Ng . A, Q- 100 . acet at e-cycl ohexane gradi ent
over 40 n*t‘rg]@ah%@%%’dg’?gaé‘?3'?%.*@%1“9'{‘%%8‘{?’%@ 4‘r omthe two purifications were
conbi ned ARNSPYpEMPEdRirT 18905 M5! §i%” the title conpound as a pal e
yellow foam ( 1.59g). LCVS (System D): tRET = 2.65m n; M# = 318

| nt er medi pliémfeiate 79: 9-(4-Chlorobutyl)-N>-[(1S)-1-methylbutyl]-8-(methyloxy)-9H-purine-

8- Br ono- 25 cyugl,paexyl oxy) - 9- (tetrahvdro-2/-/-pyran-2-yl)-9/-/-purin-

6- am neN- cinimde (0.214g, 1.2mmol) was added to a stirred solution
of 2- (cycl ohexyl oxy)-9-(tetrahydro-2/-{-pyran-2-yl)-9H purin-6-am ne
(0.254g, 0.80mml) in chloroform (5m) jat 0 C. The resultant m xture was
stired at 0 Cfor 1.5 hours am to roomtenperature and stirred

for a further 2 hours. Water v d and the phases separated using
a hydrophobic frit. The organi c phase was gvaporated and the residue
di ssol ved in dichl oronmethane and purified®n a 70g

Cl

Prepared similarly to Intermediate 44 from N*[(1S)-1-methylbutyl]-8-(methyloxy)-3H-
purine-2,6-diamine trifluoroacetate and 1-bromo-4-chlorobutane.
LCMS (System D): tger = 3.02min; MH™ = 341/343

Intermediate 80: 9-(3-Chloropropyl)-2-{[(1 S)-1-methylbutylloxy}-8-(methyloxy)-9H-
purin-6-amine

NH,

\
=

z NN
e

f

Cl

Prepared similarly to Intermediate 44 from 2-{[(1S)-1-methylbutyl]oxy}-8-(methyloxy)-
9H-purin-6-amine trifluoroacetate and 1-bromo-3-chloropropane.
LCMS (System D): tger = 2.90min; MH" = 328/330

Intermediate 81: 9-(5-Chloropentyl)-8-(methyloxy)}-2-{[(1S)-1-methylpropylloxy}-9H-
purin-6-amine
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am nopropyl (NH2) cartridge eluting with a 0-100% ethyl acetate in

cycl ohexane gradi ent over 40 mins. The appropriate fractions were conbi ned
and evapoweated/digi3sacuo to give the title corrpound as aPalmiFPe0s0bi2ds
(0.252g). LCV5 (System B): tRET = 2.83m n; 396/ 398 Internediate 67:
2- (Cvcl ohexyl oxy) - 8- (et hyl oxy) - 9- (tet,gkahvdro 2/ /- pyran-2-yl)-9Hpuri n-
6-am ne Prepared simlarly to Interned ate 57 from
8- br ono- 2- (cycl ohexyl oxy) - 9- (tetrahy yran 2-yl)-9H purin-6-ani ne.
LCMS (System D): tRET = 2.86m R Akjt QIL& | Nt ernedi ate 68:

2- (Cvcl ohexyl oxy) - 8- (et hyl oxy) 1H pur| n-6-amne trifluoroacetate Prepared
simlarly to Internediate 58 from 2-(cycl ¢hexyl oxy) - 8- (net hyl oxy) - 9-
(tetrahydro-2H pyran-2-yl)-9H purin-6-am he. LCVMS (System B): tRET =
1.43mn; M+ = 264l nternedi ate 69:

9- (4- ChI orobutyl)-2- (cvcl ohexyl oxy) - 8- (nEt hyl oxy) - 9H puri n-6- ami ne
Prepared simlarly to Internedi ate 44 ¥ om

2- (cycl ohexyl oxy) - 8- (et hyl oxy) -1H purin- 6-amne trifl uoroacet ate and

i - br ono- 4Padplacsddimtlartyeto |hi€ivivedisdy I8 dronDB-(meREHbxy-B{[0B)H1R;, M+ = 354/ 356

I nt er medi gletyffopyloxy- 1H—pur|n -6-amine trifluoroacetate and 1-bromo-5-chloropentane.
L/2-r(1/? éMgEtSh%[lb t g(?tramﬁﬂ %I? ran 2-vn-9H Dur 1 ne- 2. 6- di am ne
A crude s& (Sy M RE? pentafa ai ni ng dichloromethane ( 1 1.12g
cont ai ning ca 3, 1g 35 6mol of am ne) was added to a suspensi on of
2-fluoro-3& ﬂct’ A B2id8-pMoth % Tymethvigrgoviow-8dbhdl (5. 00y, 2 1. 08mmol )
in ethyle {S}H urlnTﬂi}anmne(ture was heat ed at 1100C for 20 hours and
t hen cool ed to roomtenperature and partitioned between water (200nm) and
et hyl acetate (200m ). The organic ph was separated, washed with
saturated brine, dried over anhydrous Resi um sul phate, filtered and
evaporated. The residue was dissok ve/H|\ \>—o

~No

@
Prepared similarly to Intermediate 38 from 9-(5-chloropentyl)-8-(methyloxy)-2-{[(1S)-
1-methylpropyl]oxy}-9H-purin-6-amine and piperidine but with purification on silica

using a 0-25% methanol in dichloromethane gradient.
LCMS (System A): tger = 0.61min; MH™ = 391

Intermediate 83: 2-(Butyloxy)-8-(methyloxy)-9-[3-(1-piperidinyl)propy!l-9H-purin-6-
amine, formic acid salt

O HCOH

Prepared similarly to Intermediate 20 from 2-(butyloxy)-8-(methyloxy)-1H-purin-6-
amine trifluoroacetate, 1,3-dibromopropane and piperidine but with sequential
purifications by MDAP using Method A followed by Method D.

LCMS (System B): tger = 1.16min; MH" = 363
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di chl oronet hane and purified on a 110g am nopropyl (NH2) cartridge using a
0-100% et hyl acetate - cycl ohexane gradi ent over 40 mns. The appropriate
fracti onswoerw/asmbi ned and evaporated in vacuo and t hePCegiPdase/06026% ur at ed
with diethyl ether and sone insoluble starting nmaterial renoved by
filtration. Evaporation of the ether filtrate afforded the title conpound
as an off-white foam (2.34g). LCVMS (SystemD): tRET = 2.63mn; M+ = 305
| nt er nedi gkamgle H: BABI@I®{3-(1-azetidinyl)propyl]-2-(butyloxy)-7,9-dihydro-8 H-purin-8-
L/ 2-r (1/ ?pad- et hyl butyl | -9-(tetrahvdro-2H pyran-2-yl)-9Hpuri ne-
2, 6-di am neN- Bronosucci ni m de (2.08g, 1d,69mmol) was added portionwi se to a
stirred solution of NN
L/ 2-[ (1R) - 1- met hyl but yl ] -9-(tetr/§h¥qrgt2!-/>-=ﬁyran-2-yl )-9/-/-purine-2,6-dia
mne (2.27g, 7.46mmol) in chlorofornP(3Yni) at 00C under at atnosphere of
nitrogen. The reaction mxture was alloweq to stir for 1.5 hours when
chloroform (20m ) and water (50m ) were added. After mxing the |ayers were
separated using a hydrophobic frit, the@'queous | ayer was washed with an
addi tional portion of chloroformand the conbined organic extracts were
evaporated. The residue was di ssolved in dichloronmethane and purified on a
110g ami n8pé-oppretidimppropyii-Lribdylexyst-(rpetyloxGitpwingeminetams. i n
cycl ohexaf®3gmamddi)evds dissoivedn mettsanoll{3en! egoyalr 4 hiydrbger cllotideoinsl ,44er e conbi ned
?8d82\éal)006@§<% GOQ%%Q,@Q?%@E%W& BBdéd hhELthe FRRRENS RS a@'ﬂocl%f -white I Oag"z

: g). : = 3. 05m n: + = iate ;
2o (1) AT VR TP ThEbaTed e Reond] s AR so it BG
9H pur i nedss@ved Bmeiaane! 3¢ (EdeH OBIC HNinARPTRBY!IRRE erstridae kendh8l (0. 5M
om , 4. 5matrldgeassaided witb netlsayioliandtheslvent removed to give the title
8- br ono- LEgmpdukd) asla Weitdwdilayt 3thgy. 9- (t et r ahydro- 2/ -/ - pyran- 2-yl ) - 91 puri ne-
2, 6-di am pg\(0844 B)z't Pk 3 miD gpL_r?:ﬂol (12m ) and the resulting

un ' ( r’ 5" .5 ho

20
sol uti on Eeat e er’ refl ux %o urs. Mdre sodi um nmet hoxide in
met hanol (0.5M 4.5m ) was then added and refl uxing continued for a further
4 hours. kxampleddigiAminerPritydexyi-H-[3-(1-pyrrolidinyl)propyl]-7.9-dihydro-8H-purin-8-

one
NH,
)IH
N7 ™
o)
/\/\OJ\N/ N>=

i
s

2-(Butyloxy)-8-(methyloxy)-9-[3-(1-pyrrolidinyl)propyl]-9H-purin-6-amine (49mg,
0.141mmol) was dissolved in methanol (5ml) and 4M hydrogen chloride in 1,4-
dioxane (0.879ml, 3.52mmol) was added and the mixture stirred at room temperature
for 5 hours. The solvent was removed in vacuo to give a cream solid which was
dissolved in methanol and loaded onto an aminopropyl SPE cartridge (2g) and eluted
with methanol. The solvent was evaporated to give the title compound as a white
solid (43mg).

LCMS (System C): tger = 0.70min; MH™ = 335

Example 3: 6-Amino-2-(butyloxy)-9-[3-(hexahydro-1H-azepin-1-ypropvyl]-7.9-
dihydro-8H-purin-8-one
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met hanol (0.5M 4.5n1) was again added and refluxing continued for a
further 16.5 hours when LCMS indicated reaction to be conplete. The

reacti on woxbuvmEsisas cool ed to roomtenperature, evapor &aCemkrard/o6i2es r esi due
partitioned between ethyl acetate (75m ) and water (75m ). The aqueous
phase was re-extracted with ethyl acet ale (75n) and the combined organic
phases were washed with saturated brinel dfied over anhydrous magnesium

sul phate, filtered and evaporated. Th /Em e was dissolved in

di chl or onet hane and purified on-a~100 opropyl (NH2) cartridge using a
0-100% et hyl acetate in cycl ohexane gradient followed by a 0-20% net hanol
(+1%triethylam ne) gradient over 15m ns. )Product-containing fractions were
conbi ned and evaporated in vacuo to giyeXhe title conmpound as a white foam
(0.614g).LCVMS (System D): tRET = 2.83m\n;/ M+ = 335 Internedi ate 73:

L/ 2-r(1/?V1- Met hyl butyl | - 8- (net hyl oxy) - 3H Duri ne- 2. 6-di am ne
trifluoroacetate Trifluoroacetic acid ( 1 m, 1.48g, 7.08movl) was added to
a stirr edPmpaad similaty thExample 1 from 2-(butyloxy)-9-[3-(hexahydro-1H-azepin-1-

[(%/ ;) é Wrbwllm"(rﬁét}lylgx}()m pyrires i ( t et Lahyldr?lg;: I)Oyf_?_ﬂ 2- yl)|9/ /-purin
e- ) GM@E( +i t hano e resul tant

m xture was st s&r e@ll?)qu ﬁours Mﬁ'de:gdaﬁﬁ at nosphere of nitrogen and then
evaporated to give the t|tIe conmpound as an off vvhlte SO|Id (0. 6909) LCVS
(System DEXample#: 6-4 ) f-(Ingpretidinplutyliyg 2 drQ=8 3 0buty|) |V
2-r(1/ ?) - dngret hyl butyI | - 8- (et hyl oxy) - 9H— pur| ne- 2 6- di am ne Prepared
simlarly to Internediate 44 from

L/ 2-[(1/7?)-1-met hyl butyl]-8-(net hyl oxy) ~8Hpurine- 2, 6-di am ne
trifluoroacetate and 1-brono-4-chlorob LCVMS (System D): tRET =

3.02m n; M+ = 341/ 343 Internmedi ate 75] o
L/ 2-r(1S)-1-Met hyl butyl | -9-(tetfahVdso- ran- 2-vn-9H Duri ne- 2. 6-
di am nePrepared simlarly to Internediate from
2-fluoro-9-(tetrahydro-2H pyran-2-yl)-9Hpukin-

N

Vv

Prepared similarly to Example 1 from 9-[4-(1-azetidinyl)butyl]-2-(butyloxy)-8-
(methyloxy)-9H-purin-6-amine.
LCMS (System B): tger = 1.16min; MH" = 335

Example 5: 6-Amino-2-(butyloxy)-9-[4-(1-pyrrolidinybutyl]-7,9-dihydro-8 H-purin-8-

one
NH,
/\/\O)l\N/ N>:O

3
Prepared similarly to Example 1 from 2-(butyloxy)-8-(methyloxy)-9-[4-(1-

pyrrolidinyl)butyl]-9H-purin-6-amine formic acid salt.
LCMS (System B): tger = 1.23min; MH" = 349

Example 6: 6-Amino-2-(butyloxy)-9-[4-(1-piperidinybutyl]-7.9-dihydro-8 H-purin-8-
one
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6-am ne and (2S)-2-pentanam ne. LCVMS (SystemD): tRET = 2.63mn; Mt = 305
Internmedi ate 76: 8-Brono-/V2-rp

S) - 1- net hwDkotod1B133- (t et r ahvdr o- 2H pyr an- 2- yl VOHpur i ne- PR2TAPAdQOHI26R
Prepared simlarly to Internediate 7 1 fromL/2-[(1

S)-1-met hyl butyl ]-9-(tetrahydro-2Hpyran- 2-yl)-9H purine-2, 6-di am ne. LCVS5
(SystemD): tRET = 3.05mn; M+ = 383/385 Internediate 77:

L/ 2-r(1S)-1- Met hyl butyl | - 8- (et hyl oxyVoitt et r ahvdr o- 2H Dyr an- 2- vn-

9H- puri ne- 2, 6-di am ne A solution of sodi N/@;tohoxi de in nethanol (0.5M
13m, 6.5mmol) was added to a soelutdio N

8- brono-/ V2-[ (1S) - 1- net hyl but y[']-9- (T et f'ahyYr o- 2H pyran- 2-yl ) - 9H puri ne-
2,6-diamine ( 1 .26g, 3.29mmvol) in nmethano{ (10m ) and the resulting

solution heated under reflux for 4 hours. re sodi um et hoxi de i n net hanol
(0.5M 12m, 6mmol) was then added and refl uxing continued for a further 18
hours. The m xture was cool ed and evapora and the residue partitioned

bet ween et hyl acetate (75m ) and water (76m). The aqueous phase was
re-extracted with ethyl acetate (75m ) and the conbi ned organi c phases were
washed with saturated brine, dried over anhydrous magnesi um sul phate and
evapor at e@reparas simfarite Bxaspt & Fomi@duivtoxy)-8inethgtosy Ratfe(land purified on a
100|g ﬁm n@ﬂ@éﬂ@ﬁ}”l)tﬁJW@H-F?rﬁﬁ-Biadﬁﬁb id)‘ﬁrhl?zgacglj &“%ﬁ"% Iet ?ylwatce_t atﬁ : n )

cycl ohexa . Q Y. — met hanol (+1%tri et hyl am ne

gr adi ent ggg%r(%g%nt%ﬁtmf %IFIE@ \ngg upét -m(':_@nt%é)ni ng fractions were conbi ned and
evaporated in vacuo to give the title conpound as a white foam (0. 848g).
LCVS ( SysExamplp7: tGAmino-2-(Riyioxy)-ONHrthexaBdrot t-erenintil ad)buty-7.9-dihydro-

L/ 2-r ( 1S) gf-pgdeihisydraut vl | - 8- (et hyl oxyV3H- puri ne- 2. 6- di ani ne
trifluoroacetatePrepared simlarly to Internediate 73 fromL/2-[(1

S) - 1- et hyl butyl ] - 8- (et hyl oxy) - 9- NH,

H

N XN
/\/\O)l\N/ N>:O

O
Prepared similarly to Example 1 from 2-(butyloxy)-9-[4-(hexahydro-1H-azepin-1-
yl)butyl]-8-(methyloxy)-9H-purin-6-amine.

LCMS (System B): tger = 1.37min; MH" = 377

Example 8: 6-Amino-9-[5-(1-azetidinyl)pentyl]-2-(butyloxy)-7.,9-dihydro-8 H-purin-8-

one
NH,
H
NN
P
AN N N

1
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(tetrahydro-2/-/-pyran-2-yl)-9H purine-2,6-diamne. LCVM5 (SystemD): tRET =
1.89mn; M+ = 251 Internediate 79: 9-(4-Chlorobutyl)- L/2-r(1

S) - 1- net hwbDkotoyd1B138- ( et hyl oxy) - 9H puri ne- 2, 6-di am ne Pcemxe@d/osi265 | ar |y
to Internediate 44 fromL/2-[(1 S)-1-nethyl butyl]-8-(nethyl oxy)-3Hpurine-
2,6-diamne trifluoroacetate and 1-brono-4-chl orobutane. LCMS (System D):

t RET = 3. Bravered similary t94xagwis 1 omrhiddil sazetigay!)rgniy-2aebicspr-&py | ) - 2- {r (1
S) - 1- met hyrhé&bylgkyh)@ypurb-g-amiidey| oxy) - 9Hpurin- 6-am ne Prepared simlarly to

| nt er nedi peRIsASyblrB -tk El1. B mih; MRt Ryddaut yl ] oxy} - 8- (et hyl oxy) -

O9H purin-6-amné trifluoroacetate and 1-brono-3-chl oropropane. LCVB (System
D: tRET = 290mn M+ = 328/330Interrred|ate81

9- (5- Chl OESHE 9 \6-Aminas2-fRutdexn-995 alidinypantih-i7 9 D
6- am nePr_wred simlarly to Interrredl ate 14 from8 (rrethyl oxy) 2 {[(1S)-1-
met hyl propyl ] oxy}-1H purin-6-amne trifluoroacetate and

i - brono-5-chl oropentane. LCMS (System Aje, tRET = "I .0O0m n; M+ = 342/ 344

I nternedi ate 82: 8-(MethyloxyV2-fr(1 S me;qhyl propyl | oxy}-9-r5-(1-

pi peri di nyl)pentyl|-9H purin-6-am ne ep re §| mlarly to Internedi ate 38
from 9-(5-chl oropentyl) - 8- (net/hy{,G%y

1- met hyl propyl ] oxy} - 9H puri n- 6- am ne and er| d| ne but with purification
on silica using a 0-25% et hanol in dichl ororret hane gradi ent. LCMS (System
A): tRET = 0.61 min; M# = 391 Internediate) 83:

2- (But yl oxy) - 8- (net hyl oxy) - 9-[ 3- (1- pi peri df nyl ) propyl 1- 9H puri n-6- am ne,
formc acid salt Prepared simlarly to Internediate 20 from

2- (but yl oxy) - 8- (net hyl oxy) - 1H puri n- 6- ¥'ne trifluoroacetate,

1, 3-di bronopropane and pi peri di ne but \@u sequenti al

Prepared similarly to Example 1 from 2-(butyloxy)-8-(methyloxy)-9-[5-(1-
pyrrolidinyl)pentyl]-9H-purin-6-amine.
LCMS (System B): tger = 1.28min; MH" = 363

Example 10: 6-Amino-2-(butyloxy)-9-[5-(1-piperidinyl)pentvl]-7.9-dihydro-8 H-purin-8-

one
NH,
H
NN
A=
P N N/ N

@
Prepared similarly to Example 1 from 2-(butyloxy)-8-(methyloxy)-9-[5-(1-

piperidinyl)pentyl]-9H-purin-6-amine.
LCMS (System B): tger = 1.35min; MH" = 377

Example 11: 6-Amino-2-(butyloxy)-9-[5-(hexahydro-1H-azepin-1-vl)pentyl]-7,9-
dihydro-8H-purin-8-one
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purifications by MDAP using Method A foll owed by Method D. LCMS (System B):
tRET = 1.16m n; M+ = 363Exanple 1:

6- Am no- wWo2e(ol18wat i di nyl ) propyl | - 2- (but yl oxy) - 7, 9- di hedTEP8#09/06(265 | n- 8-
one 9-[3-(1

-Azeti di nyl)propyl]-2-(butyl oxy)-8-(nmethyl oxy)-9/-/-purin-6-amne ( 13nyg,
0.039mol ) was di ssol ved in nethanol (3f1) and 4M hydrogen chloride in 1, 4-
di oxane (0.243m, 0.972mvl) was addedang-the m xture stirred at room
tenperature for 18 hours. The/;Q%yﬁggjﬁﬁs réﬁﬁ9ed in vacuo and the residue
was di ssol ved in nethanol and”l oaded® ontto an am nopropyl SPE cartridge
(2g). The cartridge was eluted with nmethangV and the sol vent renoved to
give the title conpound as a white solid (13ng). LCMS (System B): tRET =
1.12m n; M+ = 321 Exanple 2: 6-Am no-2-(butyl oxy)-9-[3-(1
-pyrrolidinyl)propyl 1- 7, 9-di hvdr o- 8H puri n} 8- one

2- (Butyl oxy) - 8- (net hyl oxy) -9-[ 3- (1- pyrreljdinyl ) propyl ] - 9H puri n- 6- am ne
(49ny, 0.141 mol) was dissolved in thanol (5m ) and 4M hydrogen chl ori de
in 1,4- dioxane (0.879m, 3.52nmmol) agded and the m xture stirred at
roomtenperature for 5 hours. The solvent was renoved in vacuo to give a
cream solid which was dissolved in nethanol and | oaded onto an am nopropyl
SPE cart r Mégted(2g) and eluted with nmethanol. The sol vent was evaporated to

give the prddafeOMad EBEmpIairbA B@utyibxy A3 18 hexbbdroiBlslepm-€) © L RET =
U ;Eé%gh%gggFﬁkkazepin-l-yl)propyl1-7,9-

2 o SRR fev
di hvdr o- 8HeM SHS1B)e Prea Falt-eem&; MO 549 to Exanple 1 from
2- (butyl oxy) - 9-[ 3- (hexahydr o- 1H azepi n- 1-
yl) propyl Methodrget hyl oxy) - 9Hpurin-6-am ne. LCM5 (System B): tRET = 1.33min;
MH+ = 363 pEXAND Srflar oAb RIS fork b- 5
i o mifarl Il 0 butylox )%( ethyloxy)-1H-purin-6-amine
et g B T BB R s

LCMS (System B): tger = 1.54min; MH™ = 391

Example 12: 6-Amino-2-(butyloxy)-9-[5-(hexahydro-1(2H)-azociny)pentyl]-7,9-

dihydro-8 H-purin-8-one
NH2
)In
NT X
| o)

@
Prepared similarly to Example 1 from 2-(butyloxy)-9-[5-(hexahydro-1(2H)-

azocinyl)pentyl]-8-(methyloxy)-9H-purin-6-amine.
LCMS (System D): tger = 3.17min; MH™ = 405

Example 13: 6-Amino-2-(butyloxy)-9-[6-(1-pyrrolidinyl)hexyl]-7,9-dihydro-8 H-purin-8-
one
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one Prepared simlarly to Exanple 1 from
9-[4-(1-azetidinyl)butyl]-2-(butyl oxy)-8- (nethyloxy)-9H purin-6-am ne.
LCVS (SyswermB)ei1st3RET = 1. 16mn; M+ = 335 Exanple 5.  PCT/EP2009/060265

6- Am no- 2- (butyl oxy)-9-r4-(1-pyrrolidinyl)butyll-7,9-di hvdro-8H purin- 8-
one Prepared simlarly to Exanple 1 from,

2- (but yl oxy) - 8- (et hyl oxy)-9-[4-(1- pyrol |,ql| nyl ) butyl]- 9H—pur| n- 6- am ne
formc acid salt. LCM5 (System B): tRH 3mn; M 349 Exanpl e 6:
6- Ami no- 2- (but yl oxy)-9-r4- (1 -pipe |dﬂhyj, yPl -7, 9-di hvdr o- 8H- puri n- 8-
onePrepared simlarly to Exanﬁlpje\fr\f‘? omN2- (

pi peridi nyl)butyl]-9H purin-6-amne formc X
= 1.29m n; M+ = 363 Exanple 7: 6-Am no-2-(\butyl oxy)-9-[4-(hexahvdro-1

H azepin-1 -yl)butyl 1-7, 9-di hydro- 8H puripa-8-one Prepared simlarly to
Example 1 from 2-(butyl oxy)-9-[4-(hexahydrp-1 H azepin-1 -

yl )butyl] 8- (et hyl oxy) - 9H puri n-6-am ne. ACM5 (System B): tRET = 1.37m n;
M+ 377 Exanple 8: 6-Am no-9-r5-(1
-azetl di nyl ) pentyl | -2-(butyl oxy)-7,9-di hy, r - 8H puri n-8- onePrepared
simlarly to Exanple 1 from 9-[5- (1 azeti yl ) pentyl]-2-(butyl oxy) - 8-
(met hyl oxy) - 9H puri n-6-am ne. LCMS (System B): tRET = 1.25mn; M+ = 349
Exanpl e 9;

6- Am no- 2P[aPRiSA YRYgrivdoEempleny fromi3-Guiey bERIGIVIOR -t dr o- 8H puri n- 8-
one Prepapwedliging)hexyl\pHpurEx@apine. 1 from

2- (but yl oxgMs3syseny): axy )= D41hint MH py3770l | di nyl ) pentyl ] - 9H-puri n- 6- am ne.

Example 14: 6-Amino-2-(butyloxy)-9-[6-(1-piperidiny)hexyl]-7,9-dihydro-8 H-purin-8-

one
NH,
H
N XN
P
/\/\O N/ N

O
Prepared similarly to Example 1 from 2-(butyloxy)-8-(methyloxy)-9-[6-(1-

piperidinyl)hexyl]-9H-purin-6-amine.
LCMS (System D): tger = 2.68min; MH* = 391

Example 15: 6-Amino-2-(butyloxy)-9-[6-(hexahydro-1H-azepin-1-yl)hexyl]-7.9-
dihydro-8H-purin-8-one
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LCMS (System B): tRET = 1.28m n; M+ = 363 Exanple 10:

6- Am no- 2- (but yl oxy) -9-r5-(1-pi peridinyl)pentyll-7,9-di hvdr o- 8H puri n- 8-
one Prepaweadorvarsidarly to Exanple 1 from PCT/EP2009/060265

2- (butyl oxy) - 8- (net hyl oxy)-9-[5-(1- piperidinyl)pentyl]-9H purin-6-am ne.
LCM5 (System B): tRET = 1.35mn; M+ = 3{7 Exanple 11:

6- Ami no- 2- (but yl oxy) - 9- [ 5- (hexahvdr o- 1H{azepi n- 1-yl ) pent yl 1- 7, 9-

di hydr o- 8H puri n- 8- oneMet hod A Prepar -\ arly to Exanple 2 from

2- (but yl oxy) - 9- [ 5- ( hexahydr o- Wiﬂl\l-/ >:O

yl ) pentyl]-8-(met hyl oxy)-9H pari n- 6-am MNe.
M+ = 391 Method B Prepared simlarly to nple 19 from

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

i - bronmo- 5-chl oropent ane and hexahydro- 1H azepi ne. LCMS (System B): tRET =
1.54m n; M+ = 391 Exanple 12: 6- Am no- 2- (butyl oxy)-9-r5-(hexahvdro-1
(2H) - azoci nyl ) pentyl | -7, 9- di hydro-8H purif-8-one Prepared simlarly to
Exanple 1 from 2-(butyl oxy)-9-[5-(hexahyd \0-1 (2H) -
azocinyl)pentyl]-8-(nethyloxy)-9k+purin-?;i:>ne. LCMS (System D): tRET =

CVB (System B): tRET = 1.55m n;

3.17m n; M+ = 405 Exanple 13:
6- Am no- 2- (but yl oxy)-9-r6-(1-pyrrolidinyl xyl 1-7, 9-di hvdr o- 8H puri n- 8-
onePrepared simlarly to Exanple 1 from 2-(butyl oxy)-8-(nethyl oxy)-9-[6-(1-

pyrrolidi 5V%Qa%“lé%o%inﬁe61 AENEoubIIE)-6 R SETh Aro-1HREEpiR-# 47m ;- M

= 377 Exa e : : .
6- Ami no- Zg@ﬁﬂ?éﬂmhyﬁxybgl(l’fy f"ﬁ'eq"i“a?'nill ) hexyl 1- 7, 9- di hvdr o- 8H puri n- 8- one
LCMS (System D): tger = 2.76min; MH* = 405

Example 16: 6-Amino-2-(butylamino)-9-[3-(1-piperidinyDpropyl]-7,9-dihydro-8 H-

purin-8-one
NH2
N
N7 ™
ftI:>=0
H

@5

A mixture of N?-butyl-9-(3-chloropropyl)-8-(methyloxy)-9H-purine-2,6-diamine
(250mg, 0.8mmole), piperidine (340mg, 4mmole) and sodium iodide (360mg,
2,4mmole) in THF (8ml) was heated under reflux for 48 hours. The solvent was
evaporated and the residue purified by preparative TLC then dissolved in methanol
(5ml). Hydrogen chloride in methanol (0.5ml) was added and the mixture stirred at
room temperature for 16 hours. The solvent was then evaporated and the pH of the
residue was adjusted to 7-8 by addition of sodium bicarbonate solution. The product
was extracted into ethyl acetate and the extract was evaporated and the residue

purified by preparative HPLC to give the title compound (16mg).
LCMS (System A): tger = 0.55min; MH" = 348

Example 17: 6-Amino-2-(butylamino)-9-[4-(1-piperidinyDbutyl]-7,9-dihyvdro-8 H-purin-
8-one
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Prepared simlarly to Exanple 1 from 2-(butyl oxy)-8-(nmethyl oxy)-9-[6-(1-
pi peridi nyl ) hexyl]-9H purin-6-amne. LCMS (SystemD): tRET = 2.68mn; MK =
391 Exanpwe 2081018133 PCT/EP2009/060265

6- Anmi no- 2- (but yl oxy) - 9- [ 6- (hexahvdro- 1H azepi n- 1-yl ) hexyl 1- 7, 9-

di hydro-8H purin-8-onePrepared simlarly, to Exanple 1 from

2- (butyl oxy) - 9-[ 6- (hexahydr o- 1H azepi n-

yl) hexyl ] - 8- (et hyl oxy) - 9H puri n- 6- am L% (SystemD): tRET = 2.76m n;
M+ = 405 Exanple 16: NN

6- Am no- 2- (butyl am no) - 9-[ 3- ( 1- pi peerl nyI) ropyl 1-7, 9-di hvdr o- 8Hpuri n-
8-one A m xture of

[/ V2-but yl - 9- (3-chl or opropyl ) - 8- (et hyl oxy) 9H puri ne- 2, 6- di am ne (250ng,
O dmol e), piperidine (340nmg, 4mmol e) and\sodi um i odi de (360ny, 2, 4muol e)

in THF (8m ) was heated under reflux for ours. The sol vent was
evaporated and the residue purified by pr ative TLC then dissolved in
nmet hanol (5m ). Hydrogen chloride in net hanol (0 5rr1) vvas added and the

m xture stirred at roomtenperature for rs. sol vent was then
evapor at eBreREe HRIFNY t9Example LEPRIJE-RiY- %@}%M%) 196411*8'989d'aﬂbh%¥']on of

sodi um bi 8&rboneld-diemine. on. The product was extracted into ethyl acetate
and the extMaC(Sy¥Rm BY aRQr=ad. gsmianmiH Rezgpesi due purified by preparative HPLC
to give the t|tIe corrpound (16rrg) LCMS (System A): tRET = 0.55mn; M+ =
348 Exarrp‘ze 17I _
6- Am no- 2=4 4

8- onePr ep élh#dmeﬂ/-hbmrm&@neo Exarrpl e 1l from
L/ 2- butyI 8- (net hyl oxy) 9-[4-(1-piperidi nyI )butyl]- 9H purine-2, 6-di am ne.
LCMS (System B): tRET = 0.96m n; MH = Exarrpl e 18:

6- Ami no- 2- (butyl am no) - 9- [ 4- (hexahvdr q azepin-1 -yl)butyl 1-7, 9-

di hydr o- 8H purl n- 8-one Prepared sin ng\ly tb=Exaan e 1 from

L/ 2-but yl - 9-[ 4- (hexahydro-1 H azeépi ng1 ¥yl Ybout yl ] -

O
Prepared similarly to Example 1 from N*-butyl-9-[4-(hexahydro-1H-azepin-1-yl)butyl]-

8-(methyloxy)-9H-purine-2,6-diamine.
LCMS (System B): tger = 1.12min; MH" = 376

puri n-

Example 19: 6-Amino-2-(butylamino)-9-[5-(hexahydro-1H-azepin-1-yl)pentyl]-7,9-

dihydro-8 H-purin-8-one
NH2
N
NT X
| o)
H

O
N?-Butyl-8-(methyloxy)-3H-purine-2,6-diamine trifluoroacetate (192mg, 0.547mmol)

and potassium carbonate (189mg, 1.368mmol) were suspended in DMF (3ml) and
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8- (nmet hyl oxy) - 9H- puri ne-2, 6-di am ne. LCVM5 (SystemB): tRET = 1.12m n; Mt =
376 Exanple 19: 6- Am no-2-(butyl am no)-9-r5-(hexahvdro-1 H azepin-1

-yl ) pent yWb-2¢10/@813di hydr o- 8H puri n- 8- one PCT/EP2009/060265

L/ 2- Butyl - 8- (et hyl oxy) - 3H purine-2, 6-dianmine trifluoroacetate (192ny,
0.547rrrm|?;] and pot assi um car bonat e (189ng, 1.368mmol ) were suspended in DWMF
(3m ) andheieetd G Caonthewr Therpagtion Thistureaweas Femtethiodpomdemperaiis®l ed t o room
t enper at uaed Bbhdinds-ontordpentahe (@PEIA0 B4 On{dN2nds, addedanditind jeavir added and

E)hg4r7rer?rgf 5@l & kethef 98 haukUTHRSH &&1%&%'@%% di.82 AhmdR 2Rk “et g24- 2ny,
0. 54Tl i £ A B L0 (6 308 o0 &%@ﬂm@am‘aﬂ P peak it
MH+ 404 c &S fof éhhowist hCMyeshayyaded maier eeak with MH™ 404 consistent with the

L/ 2- but yl f@mpor( bl atintygoe[51( e xahg giont H-agépima it )pb ity B-8{(methyldxg x 9 9Hpuri ne-

2, 6-di am @ﬁneTi\@ dSPhiMENTrh¥aSIvER RMEGEmb e  AGMEUABRY tHRGcsigSd Qé’rﬂtl&ﬂardt itioned

bet ueen D&%{kﬁfgam@%mgﬂgmma{e?%@ ﬂ@?ea&sﬂe%%wfasvmagéa %ggmg%mn with DOV

(2m) and resi due
was di ssolardgantthe: COTW@@-‘P SRS XA WEIR FOPERN eteste REPEYERhod ©) .

Evapor at i diss@fed ind: hMelrtDMSEh{2ai enegpdrifiad by M&AFgél\d@thad ECesEdappratibhA sal t

whi ch Lg::vaf me@rmbecbrﬁmﬁtnynaeﬁc@@@%v@ﬁdégdjwrrsAqa‘altmha_mws raoata ?Up |
presuna erial was
i ssol ved 3o DS AGERIN ol @“@%@%ﬁﬁi @O AT ERETEAS (Rt nog
A). Produle- FH‘B?ﬁ”&Fﬁft fFaEﬁf malera d’”ﬁﬁﬂ@rreé{‘ ﬁt ream of nitrogen
to give tNeOH:PMSQ@mbantdreasiriiegy MOASH(NetheBShgroductiventadyrd em B) : t RET =

1.18m n; ivhbtions 3@ Exammted d6derGr shsanvof2iittdded to glve the title compound as a
SV1- et hy{,vphlé g(g”dqggrﬁ -r4-(1-piperidinvnbutyll-7.9- dihvdro-8H purin-8-on e

g; egarng'(tjh;{:m#t(%yf%%@ 5XE(Tme W'SXWI é EE |( ﬁ 6-am ne trifluoroacetate,

1- br ono- 4- chl or obut ane and pi peri di ne.
Example 20: 6-Amino-2-{[(1S)-1-methylbutylloxy}-9-[4-(1-piperidinybutyl]-7,9-

dihydro-8 H-purin-8-one
NH,
)In
N7
(]
A

O
Prepared similarly to Example 19 from 2-{[(1S)-1-methylbutyl]oxy}-8-(methyloxy)-1H-

purin-6-amine trifluoroacetate, 1-bromo-4-chlorobutane and piperidine.
LCMS (System B): tger = 1.38min; MH" = 377

Example 21: 6-Amino-9-[4-(hexahvdro-1H-azepin-1-y)butyl]-2-{[(1S)-1-
methylbutyl]oxy}-7,9-dihydro-8 H-purin-8-one
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LCMS (System B): tRET = 1.38mn; MH# = 377 Exanple 2 1:

6- Am no- 9-r 4- (hexahvdr o- 1H azepi n-1-yl ) butyl | -2-{r(1S)-1-

met hyl butwD2oxy181839- di hvdr o- 8H puri n- 8- onePr epar ed si mPCarmEPgomOcExaNPl e 1
from 9-[4- (hexahydro-1H azepin-1-yl)butyl]-2-{[(1S)-

1- nethylbutyl]oxy} 8- (et hyl oxy) - 9H pur |;n- 6-am ne. LCVMS (System B): tRET =
1.48m n; M+ 391 Exarrple 22: 6Amno- -4 (1

S)-1- nethylbutylloxy) r5-(1-pi persi d gyll-? 9-

di hydr o- 8H puri n- 8- one Preparedstﬂk.Aﬁ Exanple 1 from2-{[(1

S) - 1- Met hyl but yl ] oxy} - 8- (net hyl oxy) - 9-[ 5-

(1-pi peridinyl)pentyl]-9H purin-6-am ne as{follows: A solution of hydrogen
chloride in dioxane (4M 0.71m) was added’to a sol ution of 2-
{[(1S)-1-nmnet hyl butyl ] oxy}-8-(nethyl oxy)-9-\[5-(1-piperidinyl)pentyl]-9H puri
n- 6-am ne (0.046g, 0.126mml) in methanol/( ). The resultant m xture was
all owed to stand overnight at roomtenper@tuye and then bl own down under
nitrogen. The residue was di ssolved in nmethanol and | oaded onto a 2g

am nopropyl SPE cartridge (pre conditioned with nethanol), eluted with

met hanol Brepatdiesimésiy tbdxamptd Ufromrd-ldHexahydwn Hadepin1 ikt boty82-{d SE ve t he
title CO”ﬁ’lPMéIﬁ'yl %x)jﬁékﬂ’é’c@%&&)@f@ﬂ@nr%%me LCME (System D): tRET =

2. 70m n; % r r sanple ( 1 .7g) was recrystallised
from et hy !'\;l/lcsesgg %rﬂa‘g g’?‘ﬁeﬁgﬁys él s were col I ected, washed with

ice-cold ethyl acet ate (15m ) and dried in vacuo at 500C for 3 hours to
gi ve t he Ekamhpled2 thoeis 11 enathglbytytledyl-BH8-( SolpeddifyipeB84 2.9Mel t i ng
poi nt onsghyd¥N-purdg-oAc0C (see Fig. 2) XRPD: (see Fig. 1 and Table

1) Exanpl e 23: 6- Am no- 9-r 5- (hexahvdr o- 1H azepi n-1-vnpentyl | - 2-{r (1SV1-

met hyl butyl | oxy) -7, 9-di hvdr o- 8H puri n-8ygne Prepared simlarly to Exanple
19 from2-{[(1 S)- 1 nmet hyl but yl ] oxy} - 8- metrhyloxy) 1 Hpurin- 6-am ne
trifluoroacetate, 1-brono-5-chl oropent ne ar/ggexahydro 1H azepi ne.

/\/\o)\N

@
Prepared similarly to Example 1 from 2-{[(1S)-1-Methylbutyl]oxy}-8-(methyloxy)-9-[5-
(1-piperidinyl)pentyl]-9H-purin-6-amine as follows:

A solution of hydrogen chloride in dioxane (4M, 0.71ml) was added to a solution of 2-
{[(1S)-1-methylbutyl]oxy}-8-(methyloxy)-9-[5-(1-piperidinyl)pentyl]-9H-purin-6-amine
(0.046g, 0.126mmol) in methanol (3ml). The resultant mixture was allowed to stand
overnight at room temperature and then blown down under nitrogen. The residue
was dissolved in methanol and loaded onto a 2g aminopropyl SPE cartridge (pre-
conditioned with methanol), eluted with methanol and the resultant solution blown
down under nitrogen to give the title compound as a yellow solid (40.97mg).

LCMS (System D): tgrer = 2.70min; MH" = 391

A similarly prepared sample (1.7g) was recrystallised from ethyl acetate (ca 50ml).
The crystals were collected, washed with ice-cold ethyl acetate (15ml) and dried in
vacuo at 50°C for 3 hours to give the title compound as a cream crystalline solid
(1.339).

Melting point onset (DSC): 207.4°C (see Fig. 2)

XRPD: (see Fig. 1 and Table 1)
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LCMS (System B): tRET = 1.54mn; M+ = 405 Exanple 24: 6-Am no-2-fr(1
S) - 1- et hyl propyl | oxy>-9-r4-(1-pi peridi nvnbutyll-7.9-

di hydr o- 8vopar/msB3one Prepared sinmlarly to Exanpl e 29PCTmPR009/060265

9- (4-chl orobutyl)-8-(nethyl oxy)-2-{[(1 S)-1-

met hyl propyl ] oxy}-9H puri n-6-am ne and piperidine. LCM5 (SystemD): tRET
2.27mn; Mt = 363 A sanple of the internedi ate 8-nethoxy derivative
8- (et hyl exampl2-2B[ B1ABIN0I9-[5-(hexahydro-1H-azepin-1-vl)pentyl]-2-{[(1S)-1-

met hyl pr ogkd -ﬂgﬁ},ngQQJghmgh%Qutyl] 9H—pur|n 6-ami ne was al so
i sol at ed. y ; .5bm n; M+ = 377 Exanple 25:

6- Am no-2-{r(1 S)-1- rrethyl pent yl 1oxy) 9N,r,4 (1-pi per|d| nyl ) butyl 1-7, 9-
di hydr o- 8H puri n- 8- onePrepared simlar I%H Exanpl e 29 from

9- (4-chl orobutyl)-8-(met hyl oxy)-2-{[ (
met hyl pentyl | oxy} 9H- puri n- 6- Ta/m\?\an | pi I’ﬁl ne. LCM5 (System D): tRET
2.72m n; Mt 391 A sanple of the i

8- (rrethyl oxy) - 2 {[(1 S)-1-
met hyl pentyl ] oxy}-9-[4-(1-piperidinyl)butyl\-9H purin-6-am ne was al so

i solated. LCVM5 (SystemD): tRET = 3.01 m ny MH# = 405 Exanpl e 26:

6- Am no- 2-[ (1- net hyl et hyl ) oxy1-9-[ 5- (1- pi peri di nyl) pentyl 1-7, 9-di hvdr o-

8H purin-8-one Prepared simlarly to e 29 from

9- (5-chl oropentyl)-2-[(1-net hyl et hyl ) ¢xy] A8- (et hyl oxy) - 9H puri n-6-am ne
and piperidine. LCM5 (SystemD): tRETx 2/18mn; M+ = 363 A sanple of the
i nternedi ate 8-nethoxy derivative 2-[(1-nethyl ethyl)oxy]-8-

(et hyl oxy) - 9-[ 5- (1- pi peridi nyl)pentyl]-9H puri n-6-am ne was al so i sol at ed.
LCVS ( SysPeapamd smiverly te Exar®ie 19 frovpte-{E(1 SF1-nitaytiplte]axy}-8-(methyloxy)-1H-

6- Am no- 2p(nsedaating ikl gorshcdlate41-blonid-Behiofb geyitanlndl HexdhRiréli Avghepin8 Hpur i n-

o (4- oni oF St ST o8 Tkt oty gy 5. 105

Example 24: 6-Amino-2-{[(1S)-1-methylpropvlloxy}-9-[4-(1-piperidinyl)butyl]-7,9-
dihydro-8 H-purin-8-one

Nt eMnediat e 8- met hoxy derivative

NH,

H

N XN
\/\o)l\)NIN/\__O

O
Prepared similarly to Example 29 from 9-(4-chlorobutyl)-8-(methyloxy)-2-{[(1S)-1-
methylpropylloxy}-9H-purin-6-amine and piperidine.
LCMS (System D): trer = 2.27min; MH" = 363
A sample of the intermediate 8-methoxy derivative 8-(methyloxy)-2-{[(1S)-1-
methylpropylloxy}-9-[4-(1-piperidinyl)butyl]-9H-purin-6-amine was also isolated.
LCMS (System D): trer = 2.56min; MH" = 377

Example 25: 6-Amino-2-{[(1S)-1-methylpentylloxy}-9-[4-(1-piperidinybutyl]-7,9-
dihydro-8H-purin-8-one
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(et hyl oxy) - 9H- puri n- 6-am ne and pi peridine. LCMS (SystemD): tRET =
2.24mn; M+ = 361 A sanple of the internedi ate 8-nethoxy derivative

2- (cycl obuoyboxy¥ts8- (et hyl oxy) - 9- PCT/EP2009/060265

[ 4- (1-pi peridi nyI)butyI] 9H—pur| n- 6-am ne was al so isolated. LCVMS (System
D: tRET = 2.49m n; 375 Exanpl e 28,

6- Am no- 2- (cvclopentyl oxy) 9-[4-(1-pi perldl nyl)butyl 1-7, 9-di hvdr o- 8Hpuri n-
8-one Prepared simlarly to Exanpl e; 29 nfT

9- (4-chl orobutyl)-2-(cycl ope tyI ox - 8- | \Wr_%xy) 9H puri n- 6-am ne and
pi peridine. LCMS (System D): 38H1 n; 375 A sanple of the

i nternedi ate 8-net hoxy deri vatl ve 2 (cycl op tyI oxy) 8- (et hyl oxy) -
9-[4-(1-pi peridinyl )butyl ]-9H purin-6-am ne\was al so isolated. LCM5 (System
D: tRET = 2.64m n; M+ = 389 Exanple 29:

6- Am no- 2- (cvcl ohexyl oxy) 9-r4-(1-piperidi nxl ) butyl I -7, 9-di hvdr o- 8Hpuri n-

8- oneSodi um i odi de (0 006g, 0.04mmol) was dto a stlrred m xt ure of

9- (4- chlorobutyl)-2-(cycl ohexyl oxy) - 8- (et hy)oxy) - 9H puri n-6-am ne (0.1
03g, 0.303mmol), L/ L/-diisopropylethylamne (0.105m , 0.079g, 0.609mmuol)
and piperidine (0.120m, 0.103g, 1.215mmol) in DVF ( 1 .5m ). The resultant
m xt ur e WRsephesat sailaty 8 ExSnmipte 22 Morh GuE schidnetvu tylIERAAms thylosyl)-2- If[e1 Syarmat i on of

two produgiethylfeAE/16R19R PRI BfitCarl Spefiient of the chloride by

pi peridin nd c p i to conconitant hydrol yS| s of the
8- et hoxyE%m esglgt%':fjhﬁ)Cq Q%'%% |_ﬁr 2:991 partitioned betwe

di chl or onﬁtsﬁ‘ﬁ]ﬁ’ée eiahe )nt%{mdw& %‘Ime(t%‘?ﬁy)de&\’ﬂf'vte@e(”ﬂﬂﬁ%}g‘@@) ge{Bé%iﬂ ed using a
hydr ophobimettfyientyl]okg-Ssig (¥ eimeriving! beyib9Ecufin Grarhine wasgisui isolpledse under a

st ream of | M3 (@g&tam D): aR/=03wdamnneiit4gnd the residue was dissolved in 1:
1 MeOH. DMSO (2m) and separated by mass di rected autopreparation (Method A)

to affor dE'§<erq]r(r%pte|2t6I % ;&r%mc)) UR? me%hv?etwq oxv] 3% z1 plgerldlnvrg%%ntvl] 7.9-dihydro-

8H-purin-8-one
NH2
)In
N7 X
/L )l\ 7 N>:O
(@] N

o
Prepared similarly to Example 29 from 9-(5-chloropentyl)-2-[(1-methylethyl)oxy]-8-
(methyloxy)-9H-purin-6-amine and piperidine.
LCMS (System D): trer = 2.18min; MH" = 363
A sample of the intermediate 8-methoxy derivative 2-[(1-methylethyl)oxy]-8-

(methyloxy)-9-[5-(1-piperidinyl)pentyl]-9H-purin-6-amine was also isolated.
LCMS (System D): trer = 2.43min; MH" = 377

Example 27: 6-Amino-2-(cyclobutyloxy)-9-[4-(1-piperidinyDbutvl]-7,9-dihydro-8 H-
purin-8-one
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LCMS (System D): tRET = 2.53m n; MH# = 389 The internedi ate

2- (cycl ohexyl oxy) - 8- (nmet hyl oxy)-9-[4-(1 -piperidinyl)butyl]-9H puri n-

6- am ne VWO zaiusmsissol ated as a colourless solid (55. 2ngPCTIFRMB(08)26% em D) :
tRET = 2.80m n; M+ = 403 Exanpl e 30:

6- Am no- 2- {r(l/’P) 1- rrethyl butyl I am no)N@ r4-(1-piperidinyl)butyll-7,9-
di hvdr o- 8H puri n- 8- one Prepared simlaftly o Exanple 29 from
9-(4-chlorobutyl)- L/2-[(1/7?)- th - 8-

(met hyl oxy) - 9H- puri ne- 2, 6- di ani evidine. LOMS (SystemD): tRET
2.47m n; M+ = 376A sarrpl e of the |Ont el rrec?‘ ate 8-net hoxy derivative
L/2-[(1/?)-1 rrethyl butyl] - 8-

(et hyl oxy) -9-[ 4- (1-pi peridinyl)butyl]-9H\puri ne-2, 6- di am ne was al so
isolated. LCVM5 (SystemD): tRET = 2.76mn;, M+ = 390 Exanple 3 1:

6- Ami no-2-f[ (1 SV1-nethyl butyl | am no>-9- na- (1- p| peri di nvnbutyl|l-7.9-

di hydro-8H-purin-8-on e Prepared siml ar y o Exanple 29 from
9-(4-chlorobutyl)- L/2-[(1S)-1-nethyl butyl]~/8-

(et hyl oxy) - 9H- puri ne- 2, 6-di am ne and pi peridine. LCM5S (System D): tRET
2.47mn; M+ = 376 A sanple of the internmedi ate 8-nethoxy derivative

L/ 2- [ (1S) Plepaedchyimiartyyto]Ex@8mple 29 from 9-(4-chlorobutyl)-2-(cyclobutyloxy)-8-

(et hyl oxm,etﬁ |[,,{ly(91flgurp\e6Jaq1"{yér)J)¢45me99H puri ne-2, 6-di am ne was al so

i sol at ed. g %tﬁg % ?E% M’g_SJ Mt = 390 Exanple 32:

6Amn02 1 t Ryl bu IoxX r3(1 perldln 8%— ropyII-

di hydr o- sﬁsamq'%oféh%@ermeé&éﬁ H‘eéh%yldéf'}’@}'vte@ @é yloxy)- 9'

9- ( 3- chl of4e(rmpsridinyRbty|] Qﬁ}pu_tmrfeamyiebluasyalmwyl}ated

8- (et hyl Q@m oHY D) -tR=raM A8manMHYIpers di ne. LCVS (System D): tRET =

2.52m n; M+ 63 A sanple of the internedi ate 8-nethoxy derivative 2-{[(1

S)-1- rreth Ibut L .

(et hyl ox$@mpes
purin-8-one

i sol at ed.

Prepared similarly to Example 29 from 9-(4-chlorobutyl)-2-(cyclopentyloxy)-8-
(methyloxy)-9H-purin-6-amine and piperidine.

LCMS (System D): tger = 2.38min; MH* = 375

A sample of the intermediate 8-methoxy derivative 2-(cyclopentyloxy)-8-(methyloxy)-
9-[4-(1-piperidinyl)butyl]-9H-purin-6-amine was also isolated.

LCMS (System D): trer = 2.64min; MH" = 389

Example 29: 6-Amino-2-(cyclohexyloxy)-9-[4-(1-piperidinyl)butyl]-7,9-dihydro-8 H-
purin-8-one
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LCVMS (System D): tRET = 2.87m n; MH = 377 Exanple 33: 6-Am no-2-{r(1

S) - 1- et hyl propyl 1oxy)-9-r5-(1-pi peridinyl)pentyl 1-7, 9-

di hydr o- 8voparo/msB3onePrepared simlarly to Exanple 1 fPOREP2009/060265

8- (et hyl oxy)-2-{[(1 §)-1-nmethyl propyl]oxy} 9-

[ 5- (1- pi peridi nyI ypentyl]-9H purin-6-ag,ne. LCM5 (SystemD): tRET =

2.39m n; M 377 Exanpl e 34:

6- Am no- 2- ( but yl oxy) -9-[ 3- (1- prpexi di ?‘g_g%l 1-7, 9-di hvdr o- 8H puri n- 8-
one Prepared simlarly to Exang 1ﬂ\o

2- (but yl oxy) - 8- (net hyl oxy) - 9-[ 3-(1-°pi peri di nyl ) propyl ] - 9H puri n- 6- am ne.
LCMS (System B): tRET = 1.23m n; M+ = 349/Pol ynor phi sm X-ray powder
diffraction (XRPD) and differential scanniyng calorinmetry (DSC) were
performed on 6-am no-2-{[(1

S) - 1-met hyl butyl ] oxy}-9-[5-(1-pi peridinyl)pentyl]-7,9-

di hydr o- 8H purin-8-one according to the ow ng net hods. XRPD XRPD dat a
were acquired on a PANal ytical X Pert Prq p er diffractoneter, equipped
with an X Cel erator detector. The acquisition conditions were: radiation:
Cu Ka, generator tension: 40 kV, generator current: 45 mA, start angle: 2.0
2Q end aBgliem iddid® (RQ)6gs D& nend pwadaddedito 2Q@tirrét enixtureeof[®ef@- st ep was 3
1.750s. TheosalBl)e- waorw@mzﬁ@(mé{thmemtgmgm -6-awird { oHc@@a@@o%m%gnpl e on a

S et er NEPBIRERNIGhe ) A8n. bIPULLA bR ShIhACHANETo Porovder

Char act er sunmari sed in

Tabl e 1. #7838 Letarael sPME 445 orheriestiianl ki M@ﬁﬁ‘&aiﬂrjﬁé St ®rsof t war e.
Theexper i #@houars vérendiCNIS shdweedibakompadipt obve redapipooricoaesiopddgto 2Q
Rel ative pepkcémémssiid @Soritfel by pidridindmdttRe BE&INGrdoREssond®itat i on. Table 1
g‘arl?‘?t er ESidofitsR aFSs S1ARL ts'n‘?é'tﬁo%%oéfi) HieSbalnMkitewgd 6 Am no-2-{[ (1

partitioned between dichloromethane (6ml) and water (6ml) and the phases

separated using a hydrophobic frit. The solvent was removed from the organic

phase under a stream of nitrogen in a blow-down unit and the residue was dissolved

in 1:1 MeOH:DMSO (2ml) and separated by mass directed autopreparation (Method

A) to afford the title compound as a white solid (16.6mg).

LCMS (System D): trer = 2.53min; MH" = 389

The intermediate 2-(cyclohexyloxy)-8-(methyloxy)-9-[4-(1-piperidinyl)butyl]-9H-purin-

6-amine was also isolated as a colourless solid (55.2mg).

LCMS (System D): trer = 2.80min; MH" = 403

Example 30: 6-Amino-2-{[(1R)-1-methylbutyllamino}-9-[4-(1-piperidinybutyl]-7,9-
dihydro-8H-purin-8-one

NH,
H
NN
/\/L/“\ >:O
P
N N N
H

O
Prepared similarly to Example 29 from 9-(4-chlorobutyl)-N°-[(1R)-1-methylbutyl]-8-

(methyloxy)-9H-purine-2,6-diamine and piperidine.
LCMS (System D): trer = 2.47min; MH" = 376
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met hyl but yl | oxy) - 9-r5- (1- pi peridi nyl ) pentyl|-7,9-di hvdro-8H- purin-8-one A
representative XRPD diffractogramof 6-amno-2-{[(1

S) - 1- met hwblkatoyd13 By} - 9- [ 5- ( 1- PCT/EP2009/060265
pi peri dinyl)pentyl]-7,9-di hydro 8H purin-8-one is shown in Fig. 1. DSC The
DSC t her nogr am was obt ai ned usi a TA Instryments cal orineter. The sanple

was wei gh&dammleofdhe itermiediatas hoxa( degivativedV il Hoeldmethytogpyllehd 1i ght 1y
cri nped wrhétaubxyg@adi(ngigdnidingBivuty FaE-pexipeLicsginhinsasacasa isolaéd. usi ng a

heating r pefIsoisydBR DIt 2. 76miheRiesesyat i ve DSC t her nogr am of
6-ami no-2-{[ (1 9 - 1- rretEEIbutyI]oxy} 9-5- ( 1-
%Zro

pi peridin I)pelnt 1] - 7 9-di h dro 8H-pur|n 8 one |s shown in Fi

bi ol ogi ca |hgd:b+8H-pMm -8-oaecor dance Wi t h t he foI I ow ng assays or simlar
assays: Assay for the Induction of Interferon- a using Crvopreserved Human
Peri pheral Bl ood Mononucl ear Cells (PB ) Conpound Preparati on Conpounds
were dissolved in DMSO. Serial 2-fold d ut}[}ons wi th DVSO were prepared and
0.25 m dispensed into 384-well clear Npre nejzpol ypropyl ene pl ates.
Preparation of PBMCs Bl ood sar;qarlxeS/\of v200m were obtained from
heal t hy human donors. Whol e bl ood i tH25m  vdl umes was overlaid onto 15m
Ficoll gradients in Leucosep tubes, and centrifuged at 1000y for 20 m n.
Cells in the band at the plasna/histopaque Y nterface were carefully renoved
and washed twice with PBS (centrifuged at 400y for 5 mn to harvest). The
final pellet was resuspended in freezing ji um (90% Heati nacti vated serum

10% DVBSO) to a cell concentration of 4x1 @7 cdells/m. The resuspended cells

were then cryopreserved (frozen) using a controlled freezer, and

stored at -14Q0C for up to 4 nonths.
Prepared similarly to Example 29 from 9-(4-chlorobutyl)-N?-[(1S)-1-methylbutyl]-8-
(methyloxy)-9H-purine-2,6-diamine and piperidine.
LCMS (System D): trer = 2.47min; MH" = 376
A sample of the intermediate 8-methoxy derivative N°-[(1S)-1-methylbutyl]-8-
(methyloxy)-9-[4-(1-piperidinyl)butyl]-9H-purine-2,6-diamine was also isolated.
LCMS (System D): trer = 2.76min; MH" = 390

Example 32: 6-Amino-2-{[(1S)-1-methylbutylloxy}-9-[3-(1-piperidinyl)propyl!]-7,9-
dihydro-8H-purin-8-one

Prepared similarly to Example 29 from 9-(3-chloropropyl)-2-{[(1S)-1-methylbutylloxy}-
8-(methyloxy)-9H-purin-6-amine and piperidine.

LCMS (System D): tger = 2.52min; MH" = 363

A sample of the intermediate 8-methoxy derivative 2-{[(1S)-1-methylbutyl]oxy}-8-
(methyloxy)-9-[3-(1-piperidinyl)propyl]-9H-purin-6-amine was also isolated.

LCMS (System D): trer = 2.87min; MH" = 377

Example 33: 6-Amino-2-{[(1S)-1-methylpropylloxy}-9-[5-(1-piperidiny)pentyl]-7,9-
dihydro-8H-purin-8-one
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| ncubation and Assay for Interferon- a Immediately prior to assay, vials of
cryopreserved (frozen) PBMCs were thawed rapidly in a water bath at 370C. A
1: 10 di |l woenioafist3Be cells in trypan bl ue was prepared aot/EPoemietss The
PBMCs were then diluted in growmh nedia [RPM 1640 contai ning 10% f et al
calf serum (invitrogen), Penicillin+Strgptavidin (G bco cat. # 25030-024,
1:50), L-Qutamine 2mM and 1000units/fl’ rreconbi nant human | FNganmma
(Preprotech catal ogue #300-02)] ta a LoOf 1x1 06 cells/m, and

50ul /wel | di spensed to 384-wel I\c,lfeg er pol ypropyl ene pl ates
containing 0.25m DMSO or test conmpound in)0.25n DMSO. Top final
concentration of conpound was typically 5QuM or 5uM (to obtain curve fit
for highly active conpounds). Plates were)incubated for 24h at 370C in 5%
CX2. A nulti-isoformimunoassay was used to quantify IFN-a in PBMC
supernat ants. Rabbit pol yclonal anti bogi gai nst human | FN-a (cat al ogue

nunber 3 1101 , Stratech Scientific) diluted 1:10000 in assay buffer
(RPM 1640 containing 10% fetal calf m |Invitrogen) and 20m was added
to each well of an MSD (I\/bso Scal e Di scovery) single small-spot 384-wel |

GAR (goat _anti oat e | at ate was jncubated for
Th at °r aobroPeiRsE BN R RRl LEPBE e BuPhG 2 Hofr St P RpdloNiEEnes wi th
PBS, 20ni [%off m@ﬂerldI@dp@mtwhﬂdmurlm&@n@éded to each well of the plate. The
pl at e wasLChsSSystenbR): ed-f=02.3dhinaMH a8t enper at ure wit h vi gor ous shaki ng.
A pair of nonoclonal antibodies to IFN-a (cat al ogue nunmbers 2 1100 and 2
1112, StrEtech el Sul ) ut ed

1: 1000 i n=&% - atrded—toeact wert —ofr—the-prate. the plate
was furthgge | ncubat ed for 1h at roomterrperature with vi gorous shaki ng.
Foll owi ng three washes with PBS, 30m of x2 T buffer (MSD) was added to
each well and the plate was read on an QSector 6000 plate reader. Data
were normalised to internal plate contN of 1uMresiquinod (n=16) and
DMSO (n=16). pEC50 val ues were de{,l/ug Nﬂpraramst er curve fit with IRLS
in

@
Prepared similarly to Example 1 from 2-(butyloxy)-8-(methyloxy)-9-[3-(1-

piperidinyl)propyl]-9H-purin-6-amine.
LCMS (System B): tger = 1.23min; MH" = 349

Polymorphism

X-ray powder diffraction (XRPD) and differential scanning calorimetry (DSC) were
performed on 6-amino-2-{[(1S)-1-methylbutyl]loxy}-9-[5-(1-piperidinyl)pentyl]-7,9-
dihydro-8H-purin-8-one according to the following methods.

XRPD

XRPD data were acquired on a PANalytical X'Pert Pro powder diffractometer,
equipped with an X’Celerator detector. The acquisition conditions were: radiation:
Cu Ka, generator tension: 40 kV, generator current: 45 mA, start angle: 2.0° 26,
end angle: 40.0° 26, step size: 0.0167° 26. The time per step was 31.750s. The
sample was prepared by mounting a few milligrams of sample on a Si wafer (zero
background) plate, resulting in a thin layer of powder.

Characteristic peak positions and calculated d-spacings are summarised in Table 1.
These were calculated from the raw data using Highscore software. The
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ActivityBase, from 11l-point, two-fold serial dilution of test conpounds.
Results Exanples 1 to 34 had a nean pEC50 of >5.5. Assay for the Induction
of I nt erfwoant/assad TNF- a using Fresh Human Peri pher alPCBIERo@INbIZ6HUC] ear
Cells (PBMCs) Conpound preparation Conmpounds were dissolved and serially
diluted in DMBO to give 100x the required concentration range using a

Bi onek 20ewermentaerrpeistthe pegiorasiionads anragdmatehet). 1 M Regativelneaki ssue

cul ture pinddrattiessvilngarpdBe aneisfaméd ddastaticonpound was assayed in duplicate
for each donor. Each plate contained a dilution series of the TLR7/8

agoni st resiqui nod as standard and 11 contained 1m of 200 nM
resiquinod (giving a 2nM final conc ion, used to define the

approxi mat e maxi mal response to resiquinod). Preparation of PBMCs Bl ood

sanpl es f CoanactenistinéBADREaEFositiengfor SolidetatrlF omt b os@dimim-AdifaSif (10U m ) .
25m  vol _UHﬁ&)@utmﬂ}@-fﬁkﬂgﬁééﬁ@f@lggé/rﬂﬂl'-¢,|90Hi%@f£618ﬂﬁlriﬁ-8:ﬁ)r$é opaque 1 n Leucosep
t ubes which were centrifuged at or mn and the band at the

pl asma/ hi st opaque i nterface carefuHy—r+ermovedy; The collected cells were

centrifuged at 2500rpm for 10m n andg"t”ﬂé pel | ¢t resuspended in 10m of
media (RPM 1640 (Low endotoxih) supplenented|with 10%v/v foetal calf

serum (FCS, | ow endot oxi n) 100 —pentet+++m{G 100ng/ m streptonycin,
10 L-gl utani ne and 1x non es igé}oal &Pgi69 agi ds) . A 1:20 dilution of the
cells was prepared using trypa Hre—&ttHe—eell s counted using a
haenocyt oneter. The PBMCs wer el Jeld—to d?'@", a final concentration of
2x10 6/m and 100ul of this ceHs ¥ ioB8Was added to wells containing
1M of diluted test conpound. |nculdgtlion and9Assays for Interferon- a and
TNF- a 13.5 6.5

13.8 6.4

16.6 5.3

18.9 4.7

20.0 4.4

222 4.0

23.3 3.8

24.2 3.7

26.1 3.4

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

DSC

The DSC thermogram was obtained using a TA Instruments calorimeter. The sample
was weighed into an aluminium pan, a pan lid placed on top and lightly crimped
without sealing the pan. The experiment was conducted using a heating rate of 10°C
min™.

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

Biological Data

Compounds of the invention were tested for in vitro biological activity in accordance
with the following assays, or similar assays:

Assay for the Induction of Interferon-o. using Cryopreserved Human Peripheral Blood
Mononuclear Cells (PBMCs)
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The cell preparations were incubated for 24hr (37C, 95%air, 5% CO2) after
whi ch a sanpl e of the supernatant was renoved using the Bi onek FX and
assayed fwoO 2bmi813BN-a and TNF- a using the MSD ( MesoscaCe/HP2@oovEny )

el ectrochem | um nescence assay platform The IFN-a assay was carried out
simlarly to that described above. The TNF- a assay was carried out as per
kit instructions (Cat No K 1 11BHB). Cyt oki ne rel eased was expressed as a
per cent ag€onibotitePmitatiesi qui nod control (columm 11). This percentage was
pl ott ed agai nst corrpound concentration and the pEC50 for the response

det erm ne ear rve fittin the I FN-a
responsesg8g%8 %\Q//ergaisSngi ?@gldfo ‘?r?f?édﬁrg&léqon hsl:ﬁﬁég Y64 For the TNF
r esponsesPiRares andd- ¢ disaRrspdrinieeSiorrlleicrs Srapeapdleaopylens plategel | def i ned
pl ateau in the response was observed) then a 4 paraneter nodel was

gener al | ypusgehtiohfof PR®IG4pper asynptote of the curve wasn't well defined
then the curve fitting was generally constrained to a maxi mal response of
100% (i . e, to the response to 2nM resi qui nod) or to the response of the

hi ghest cBloCA seRRIES R Up da FedmiFere ot Sfrogm B%Q'KW human qoners: d¥hefgi nod

r esponse. bigodin Zamhveiings waseverlaihante d5mofricdingradientsdn hewspsekiubes. and t he
cyt oki ne dad serdffuhb®atnmngsoramempl adns ih@klbasbaped PiRsRPMsOpaduee.

t t | |
oncl uded F‘%%%F%“) Earofiflg for +\>Qd%tdt¥%'%ﬁga‘é&|%bmﬁon peflinidEn sUSGRERR,
Tt edisbhves restipondents bieng medUmtiBdngodt ed on ¢ he

i mredi at ePY"31 V‘?sﬁi
up sl ope @BCWW@W@W&@M&O t@ra/@ell qqeantmaﬁomé%|0e§eI§/ralnde@ showed mean
pEC50s f oresugshgied eslioiercRheracrgostedddred @rozén Pukirdy @rde sbntfolle@ fpexdr vel y.

Exanpl es Guq Ztore%Oatt_@L]_db%for]iﬂ) to8odBsshowed nmean pEC50S for induction of
| FN-a and TNF- a of and <6 respectively. Exanples 13, 15 and 20 to 23

showed nean ECSOS for i nduction of FN-a and TNF- a of 9 and < 6
respecti val dereOpki ne Assay using Fresh Human Peri pheral
Bl ood Mononucl ear

Immediately prior to assay, vials of cryopreserved (frozen) PBMCs were thawed
rapidly in a water bath at 37°C. A 1:10 dilution of the cells in trypan blue was
prepared and counted. The PBMCs were then diluted in growth media [RPMI 1640
containing 10% fetal calf serum (invitrogen), Penicillin+Streptavidin (Gibco cat. #
25030-024, 1:50), L-Glutamine 2mM, and 1000units/ml recombinant human IFN-
gamma (Preprotech catalogue #300-02)] to a density of 1x10° cells/ml, and 50ul/well
dispensed to 384-well clear Greiner polypropylene plates containing 0.25ul DMSO or
test compound in 0.25ul DMSO. Top final concentration of compound was typically
50uM or 5uM (to obtain curve fit for highly active compounds). Plates were
incubated for 24h at 37°C in 5% CO,.

A multi-isoform immunoassay was used to quantify IFN-a in PBMC supernatants.
Rabbit polyclonal antibody against human IFN-o. (catalogue number 31101, Stratech
Scientific) was diluted 1:10000 in assay buffer (RPMI 1640 containing 10% fetal calf
serum, Invitrogen) 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 1h at room temperature with vigorous shaking.
Following three washes with PBS, 20ul of cell supernatant were added to each well
of the plate. The plate was then incubated for 1h at room temperature with vigorous
shaking. A pair of monoclonal antibodies to IFN-a (catalogue numbers 21100 and
21112, Stratech Scientific) were labelled with sulfo-TAG (MSD), diluted 1:1000 in
assay buffer and 20pl added to each well of the plate. The plate was further
incubated for 1h at room temperature with vigorous shaking. Following three washes
with PBS, 30ul of x2 T buffer (MSD) was added to each well and the plate was read
on an MSD Sector 6000 plate reader.
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Cells (PBMCs) from Atopic Volunteers An assay based on co-culture of atopic
human donor derived peripheral bl ood nononuclear cells (PBMCs) with

al | er gen woaotogasi13sonpounds was devel oped. After 5-6 dapsTmpRangneg2etel |
supernatants were assayed for a range of cytokines. Conpound preparation
Conpounds were dissolved in DMSO, then serially diluted in growth nedi um
(RPM 1640 nedi um suppl enmented with 100U/ m penicillin G 100ng/ m

st r ept oy Data, wdremidrrhalged t@mtaredl daie gomenldlaf TUM res@mimo® th=denaehDMSO on r ange
in the prgsageeEeioAaRRdiddROieRRalbypRatRt MRt fLd m triplicate at

all concentr ons. Prepar.ation P Def i brinated human bl ood from
vol unt eerg‘cﬁkvﬁéﬂ%set’ go%ﬁzi??@r Qroéfof‘%seﬂa%f%@” St %éis“{ﬁ%%o“@gﬁt ri fuged at 2500r pm
for 15 m nutes. The upper |ayer of serumwas collected and heat-inactivated
at 56C f oRe8@tsm nutes (H -autol ogous serun). The | ower |ayer of cells was
resuspended in 50m PBS (+Ca +My), 25m diluted bl ood were overl ai donto
20m Lynp i n ri fuged at 2500rpm for 20 m nutes at
RT. The bggﬁ{@?sgE%%Er%%dﬁ%%pémpﬁo&ﬁg?’%terface was carefully renoved. The
collected cells were washed with PBS and re-suspended at 4x106/m in growth
medi um wi AbsaM fogle dhdigtion odatanieronPRpNd Thkre usine fegsh anx g
in flat-bgidoameshoBbcv&l tellgl(RBREs) N t he presence of 10ug/nml Tinothy G ass
antigen (Alk Abello) and test conpounds at appropriate concentrations in a
total vol 8rre of 20Qul. .Incubation and Cytoki ne assays Pl ates were incubated
at 37C i nm%g?-o 6 days. The cell medium from each well was
harvested and stored at -20 OC prior to analysis. Cytokines and chenoki nes
i n super ngbmpbsndereeditiselvbe dnd seidly Misted e BMSDiosghay €00k the rexjpired pl at es f or
Human THLEJR2neXEPKERGS usihd a B ARRMR. 235 8¥testd@hfbolih@ a8 FRALREE] fHididi es
with PB 6_frﬁrrinhre aIIIergl C. dorgmrs ‘?]ERW%OI gxan*Bledzz to reduce
product i oR° 3 ttﬁ%“eﬁ%’g‘“%%%tﬁ HEGIPZ'BMERG™ 23 compotind was assayedin

duplicate for each donor. Each plate contained a dilution series of the TLR7/8

agonist resiqguimod as standard and Column 11 contained 1ul of 200uM resiquimod

(giving a 2uM final concentration, used to define the approximate maximal response

to resiquimod).

Preparation of PBMCs

Blood samples from two human donors were collected into sodium heparin (10U/ml).
25ml volumes of whole blood were overlaid onto 15mls Histopaque in Leucosep
tubes which were centrifuged at 800g for 20min and the band at the
plasma/histopaque interface carefully removed. The collected cells were centrifuged
at 2500rpm for 10min and the pellet resuspended in 10ml of media (RPMI 1640 (Low
endotoxin) supplemented with 10% v/v foetal calf serum (FCS, low endotoxin)
100U/ml penicillin G, 100pg/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%/ml and 100ul of this cells suspension was added to wells
containing 1yl of diluted test compound.

Incubation and Assays for Interferon-a. and TNF-a

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) electrochemiluminescence
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).
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in a dose response manner with 50% reducti on observed at 0.04 nmM conpar ed
to the allergen control. Exanples 2 1 and 22 of the invention were al so
test ed fowoizmimi1sB3bi ol ogi cal activity in the foll ow ngPood®Ro0vds®ay f or
the Induction of Interferon- a follow ng intranasal dosing in the nouse.
Compounds were di ssolved in 0.2% Tween 80 in saline and adm ni stered
i nt r anasalyipkinsielepsed wasexoeasee @f atescatdraer 9f|thg 21l resigrimed BBl i ce
(n=6) undgolyeneét)alThénsesdntasd was poitehbgaine compdtiibrasentrationandshaf t er
It er fer opos e RenSeR SRR Ay IiesPlRaf ARSI 1R, 4
showed" o) EaFRTE ey drirab 4 Paranisrd B8 RYpodt wsg oA EoR S ¢ 2,
showed nefRFPSRIAEHNGES 8ICkEapMaxim WP fesPERSe WapPbigingd §i-eyg/Wall deliBed nt er f eron- a
was det ecpl_atbahrin v@hbs¢®sew@ato®dewemlmem 8. 4Qbaaametel modelowapganedaligt  f or mul a
(1): \t/\/ner 8&dy. Iﬂ%e'@p@li\s@/ﬂ{dﬁﬁb@fﬂh@%un@lﬂ@ih"t'ﬁ@ﬂ}@e{)i@éd ﬂ?r%nht ?Wé_’&lr@@ht'ﬁb@[; oXYy; f mol ts
an intege ! . 6 | r val ue o 0
2wt c S ShePodtRliRedlo it siboRs 0 1B9PRET NP B 1 Y
n- but yl oxyMdpsiguigept origdheigsponse %t%*r‘f%‘iﬁﬁﬁo%%g%f?%'ﬁs% fdhigiWas1, or a
sal t t her gefater e tbe nesRiuingd resipansd. oxgme 8urves verepriirsthapedtordnagrt o cl ai m 1,
or a sal t pttheyRRines ehetR cytdRind Gath od t) ddwn srepd1ut thobill ekdpeddespdne@npound
accor di “gg.feﬁ)cé}{%)énﬂ anabgbé‘{h%Ee éiv %tﬁe mf2xinfal P& Bnéég%e‘?g endfff €N mis an
I nt eger havin val ue of 4 to. . A corggghun(? accordi 19 t8. any one of
clains 1 F)écl%%dg;:oné r?aﬂt,tustu'e]@/r\gl(sl'f fhemggr&olq e concentration immediatel

above the peak response. Curve fitting thus concentrated on the up slope of the

dose response curve.

Results

Examples 5 and 9 showed mean pECss for induction of IFN-o and TNF-o of >7.5
and <5.5 respectively. Examples 6, 7, 10 to 12, 14, and 18 showed mean pECsss for
induction of IFN-o and TNF-o. of 28 and <6 respectively. Examples 13, 15 and 20 to
23 showed mean pECsgs for induction of IFN-o and TNF-a of 29 and < 6
respectively.

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

An assay based on co-culture of atopic human donor derived peripheral blood
mononuclear cells (PBMCs) with allergen and test compounds was developed. After
5-6 days culture, cell supernatants were assayed for a range of cytokines.

Compound preparation

Compounds were dissolved in DMSO, then serially diluted in growth medium (RPMI
1640 medium supplemented with 100U/ml penicillin G, 100ug/ml streptomycin,
10mM L-glutamine) to give 4x the required concentration range in the presence of
0.04%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 (HI-autologous serum). The lower layer of
cells was resuspended in 50ml PBS (+Ca +Mg), 25ml diluted blood were overlaid
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nis an integer having a value of 2 to 4. 6. A conpound or a salt thereof
selected fromthe list consisting of:

6- am no- Z\V()tzumﬂlswy) -9-[6-(1-pyrrolidinyl)hexyl]-7,9-di Rrgamp2@lopazss n- 8- one
, 6-am no-2- (butyl oxy) - 9-[ 6- (hexahydro-1 H azepin-1

-yl ) hexyl]-7,9-di hydro-8Hpurin- 8-one; 6-amno-2-{[(1

S) - 1- met h9mtl§|.ﬂ0m|]—bm9§°0®eﬂ?HLQOI’OWJ%HFQP asntifaed pY 2500corg fany@rmoingiep @t i n-

8- one; 6- BRm Mhedahd a( thexxahymlLpmphdpreg eyerfacd wagl abaftliyl remdvéd.(The

gg i g‘i EM&IQE{@G'&%WE@Q\Z@&&'WC’:‘B’S S F%%ds'ﬁeﬁdé?ﬁ& 4x60@ml drrgvc\)/{h[ I(-léur o

o one, - anieStr Y v o sl O C el Sty f G i R iy

S) - 1- net hﬂ@t iPMEd 06 V}Q” pfatgs Hith?@FQ?BBW BuTqUﬁmB' d’ﬁ@ yarassantiosn{iikr eof . 7. A
conpound Abel) dnd ipst corapguraiseat eppropeatp cecesitratiors! iniartstaivnlwhe b520Gul.t he form
of a pharmaceutically acceptable salt. 8. A conpound which is

6- am no- 2 Sg.uoﬁ) é]oxy} 9-15-(1-
pi peri di n#mﬁ%ﬂwyﬁo-&-#purln 8-one or a salt thereof. 9. A

conmpound which is 6-amno-2-{[(1 S)-1-nethyl butyl]oxy}-9-[5-(1-
pi peri di n{lajgsemerglincuba@ddit By Ur o BePufarnpdo 6raysr The ptlamediveftdntal | y
accept abl gagrahvéll wg@hméstedand étoeéumogm B0 @6 Bhdlgsid. oCAoNMinedgn®f claims 1 to

g \;Vm ﬁg |2§ igzﬂ%wran/ El %}%ﬁeg u%é‘rg I@éébog&\?éf'ﬁ%cm& HolsBot

pi peri di n§! éfﬁ’gngﬁ- purin-8-one as the free base. 12. A
conpound as defined in any one of clains 1 to 9, or a pharmaceutically
accept abl & thalabovdhassagf dath bomusspaiate stheieapyth PBMCs from three allergic

donors showed Example 22 to reduce production of the Th2 cytokines IL-5 and IL-13
in a dose response manner with 250% reduction observed at 0.04uM compared to
the allergen control.

Examples 21 and 22 of the invention were also tested for in vivo biological activity in
the following model:

Assay for the Induction of Interferon-o following intranasal dosing in the mouse.

Compounds were dissolved in 0.2% Tween 80 in saline and administered
intranasally (5ul in total between the nostrils) to female BALB/c mice (n=6) under
general anaesthesia. Animals were euthanased 2 hours after dosing and a terminal
blood sample was taken and serum levels of Interferon-a measured using an ELISA
assay.

In this model Example 21 showed mean serum levels of Interferon-o of 20326 pg/ml

and Example 22 showed mean serum levels of Interferon-a of 21029 pg/ml. No
Interferon-o, was detected in vehicle treated controls.
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13. A compound as defined in any one of clains 10 to 11 for use in therapy.
14. A conpound as defined in any one of clains 1 to 9, or a

phar macewpDcaldoyssscept abl e salt thereof, for use in theCTmPatmOmN26DT

al l ergic diseases and other inflamuatory conditions infectious diseases,
and canceégﬁﬁg. A compound as defined in any one of clains 10 to 11 for use
inthe tr nt of allergic diseases and other inflanmtory conditions

i nfectious di seases, and cancer. 16. A conpound as defined in any one of
claims 1 flo 9, Acompopghdphiaeawleilldal | y acceptabl e salt thereof, for use in
the treatnment of allergic rhinitis. 17. A conpound as defined in any one of
claims 10 to 11, or a pharnmaceuticalty acceptable salt thereof, for use in
the treatment of allergic rhinitis.|18. (A conpound as defined in any one of
clainms 1 to 9, or a pharmaceutic ptable salt thereof, for use in
the treatnment of asthma. 19. Ac [rpou d as=defined in any one of clains 10
to 11 for use in the treatnent a 7 20. A method of treatnent of

al l ergi c di seases and ot her iﬁflanﬁﬁtory condi tions, which nmethod conprises
adm ni stering to a human subject in need{thereof, atherapeutically

effective anmount of a conpound as def+fn¢d in any one of clains 1 to 9, or a
phar maceutical ly acceptable salt theéreo 2 1. A nethod of treatnent of
al l ergi c di seases and ot her inflamsa %conditions, whi ch net hod conpri ses

administering to a human subject in need therdbf, a therapeutically
effective anount of a conpound as defined in any one of clains 10 to 11.
22. A net jadenf: treatnment of allergic rhinitis, which nmethod conprises
adm nistering 0, 8-~h subject, | eed t .a therapeutically

o PRI Sl DR O50ERbey

ef fective anpunt, g%‘ ne of clains 1 to 9, or a

phar maceut i cal M/S 28 EBeYBINING A Yalyefr3gr6:;

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

2. A compound according to claim 1, or a salt thereof, wherein R" is n-butyloxy.

3. A compound according to claim 1, or a salt thereof, wherein R' is (1S)-1-
methylbutyloxy.

4. A compound according to any one of claims 1 to 3, or a salt thereof, wherein

m is an integer having a value of 4 to 6.

5. A compound according to any one of claims 1 to 4, or a salt thereof, wherein
n is an integer having a value of 2 to 4.

6. A compound or a salt thereof selected from the list consisting of:
6-amino-2-(butyloxy)-9-[6-(1-pyrrolidinyl)hexyl]-7,9-dihydro-8 H-purin-8-one;
6-amino-2-(butyloxy)-9-[6-(hexahydro-1H-azepin-1-yl)hexyl]-7,9-dihydro-8H-
purin-8-one;
6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[4-(1-piperidinyl)butyl]-7,9-dihydro-8H-
purin-8-one;
6-amino-9-[4-(hexahydro-1H-azepin-1-yl)butyl]-2-{[(1S)-1-methylbutylJoxy}-
7,9-dihydro-8 H-purin-8-one;
6-amino-2-{[(1S)-1-methylbutyl]oxy}-9-[5-(1-piperidinyl)pentyl]-7,9-dihydro-8 H-
purin-8-one, and;
6-amino-9-[5-(hexahydro-1H-azepin-1-yl)pentyl]-2-{[(1S)-1-methylbutyl]oxy}-
7,9-dihydro-8 H-purin-8-one;
and salts thereof.
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23. A nethod of treatnent of allergic rhinitis, which nethod conprises

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

ef fecti vewarrouwwti8ssB a conpound as defined in any one of PCraiPa@9he026d 11.

24. A nethod of treatnent of asthma, which nethod conprises adm nistering
to a human subject in need thereof, a therapeutically effective anbunt of a
conpound as defined in any one of clains 1 to 9, or a pharmaceutically
accept abl & sal A dohgioaond acédbdind\toaiyhad aifthd preatdiegtiapis wisithisan thi ch et hod

conprises admi ﬂjr,g,,t&raidp,_gr,;,gce@tigy?‘%@(;@d{%gggn_i n need thereof, a
therapeutically effective amount of ‘a conmpound as defined in any one of

clains 10 to 11. 26. A pharmaceuti cal conPosi tion conprising a conpound as
defined i & anyASREPEENE WRICHS G-amina2-{Ig}S)al-medmbnediaxy it y- accept abl e sal t
t her eof , and opipendinytipeetyj{a8-tihgdrotd & plilins8-moe epbablt thetedfuent s or carri ers.
27. A pharmaceutical conposition conprising a conmpound as defined in any

one of clgins }0 . OR B 1ar icald x gcceptabl e

di l uents g'r ca’%ﬁrﬁo@%g&&%gﬂgg'sﬁgg Hﬁ'{cp 0 (ﬁ)ggﬁen %gjw]gg@vde%t@ng di sease
conpri si ng t hePRAHIRY EPi /o7 dinydre-HGREHN-S9RF S8 8 PRafmSEUHEY r om or
suscepti bl e t oachieptabiesalidhe@oti ne conposition conprising an antigen or
antigen conposition and a conpound as defined in any one of clains 1 to 9,

or a phar ﬁ'@ceukic%mdoﬁn@%&z%iﬁ&hﬁaerﬁgéd{%ch.*&PaﬁrﬁQﬁ 10 6 Iyhich T} Qo %ﬁa( eating or

preventing'diifasg conprising t nistration to a human subject
suffering from'®f °8%fsceptible to disease, a vaccine conposition conprising
an antigen or antigen conposition and a conpound as defined in any one of
clainms 1011.0 1A.compound which is 6-amino-2-{[(1S)-1-methylbutylJoxy}-9-[5-(1-

piperidinyl)pentyl]-7,9-dihydro-8H-purin-8-one as the free base.

12. A compound as defined in any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof, for use in therapy.

13. A compound as defined in any one of claims 10 to 11 for use in therapy.

14. A compound as defined in any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof, for use in the treatment of allergic diseases and other
inflammatory conditions infectious diseases, and cancer.

15. A compound as defined in any one of claims 10 to 11 for use in the treatment
of allergic diseases and other inflammatory conditions infectious diseases,

and cancer.

16. A compound as defined in any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof, for use in the treatment of allergic rhinitis.

17. A compound as defined in any one of claims 10 to 11, or a pharmaceutically
acceptable salt thereof, for use in the treatment of allergic rhinitis.

18. A compound as defined in any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof, for use in the treatment of asthma.

19. A compound as defined in any one of claims 10 to 11 for use in the treatment
of asthma.

20. A method of treatment of allergic diseases and other inflammatory conditions,
which method comprises administering to a human subject in need thereof, a
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21.

22.

23.

24.

25.

26.

27.

28.

29.

therapeutically effective amount of a compound as defined in any one of
claims 1 to 9, or a pharmaceutically acceptable salt thereof.

A method of treatment of allergic diseases and other inflammatory conditions,
which method comprises administering to a human subject in need thereof, a
therapeutically effective amount of a compound as defined in any one of
claims 10 to 11.

A method of treatment of allergic rhinitis, which method comprises
administering to a human subject in need thereof, a therapeutically effective
amount of a compound as defined in any one of claims 1109, or a
pharmaceutically acceptable salt thereof.

A method of treatment of allergic rhinitis, which method comprises
administering to a human subject in need thereof, a therapeutically effective
amount of a compound as defined in any one of claims 10 to 11.

A method of treatment of asthma, which method comprises administering to a
human subject in need thereof, a therapeutically effective amount of a
compound as defined in any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof.

A method of treatment of asthma, which method comprises administering to a
human subject in need thereof, a therapeutically effective amount of a
compound as defined in any one of claims 10 to 11.

A pharmaceutical composition comprising a compound as defined in any one
of claims 1 to 9, or a pharmaceutically acceptable salt thereof, and one or
more pharmaceutically acceptable diluents or carriers.

A pharmaceutical composition comprising a compound as defined in any one
of claims 10 to 11, and one or more pharmaceutically acceptable diluents or
carriers.

A method of treating or preventing disease comprising the administration to a
human subject suffering from or susceptible to disease, a vaccine
composition comprising an antigen or antigen composition and a compound
as defined in any one of claims 1 to 9, or a pharmaceutically acceptable salt
thereof.

A method of treating or preventing disease comprising the administration to a
human subject suffering from or susceptible to disease, a vaccine
composition comprising an antigen or antigen composition and a compound
as defined in any one of claims 10 to 11.
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