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PURINE DERIVATIVES

This invention relates to purine derivatives. More particularly, this invention
relates to N-{(purin-2-yl)methyi]sulphonamide derivatives and to processes for
the preparation of, intermediates used in the preparation of, compositions
containing and the uses of, such derivatives.

These derivatives are selective, functional agonistis of the human adenosine
A2a receptor and may be used as anti-inflammatory agents in the treatment of,
inter alia, diseases of the respiratory tract.

Adenosine is a ubiquitous molecule having a central role in mammalian
intermediary metabolism. Independently, adenosine acts on multiple surface
receptors to produce a variety of responses. Adenosine receptor classification
has revealed the presence of at least four subtypes: A1, A2a, A2b and AS3.
Stimulation of adenosine A2 receptors on the surface of human neutrophils has
been reported to potently inhibit a range of neutrophil functions. Activated
neutrophils can damage lung tissue by release of reactive oxygen species, for
example, superoxide anion radicals (O2"), and granule products, for example,
human neutrophil elastase (HNE), amongst other inflammatory mediators. In
addition, activaied neutrophils perform both de novo synthesis and release of
arachidonate products such as leukotriene B, (LTB.). LTB,is a potent chemo-
attraciant that recruits additional neutrophils to the inflammatory focus, whereas
released O, and HNE adversely affect the pulmonary extracellular matrix. The
A2 receptor subtype mediating many of these résponses (O and LTB#/HNE
release and cell adhesion) is established as A2a. The A2 subtype (A2a or A2b)
mediating the other effects remains to be established.

Selective agonist activity at the A2a receptor is considered to offer greater
therapeutic benefit than the use of non-selective adenosine receptor agonists
because interaction with other subtypes is associated with detrimental effects in
the lung in animal models and human tissue studies. For example, asthmatics,



[err] Abstract: The present invention relates to Qfﬁg?gﬁgf of
the formula (1) and pharmaceutically acceptable salts and sol vates
thereof, to processes for the preparation of, ink used in the preparation
of , and conpositions containing such conmpounds and the uses of sueh
conpounds as adenosine Ala receptor agofists. 4 May 2004 WO 01/27130

PURI NE D ¥1RF130ES PCT/ | BOO 01444 Thi's invention rel at espCTIBoUOI4SE
derivatives. Mdrre particularly, this invention relates to

N-[ (purin-2-yl) et hyl]sul phonam de derivatives and to processes for

but not non-asthmatics, bronchoconsirict when challenged with inhaled
adenosine. This response is at least in part due to the activation of the A1
receptor subtype. . Activation of A1 receptors also promotes neutrophil
chemotaxis and adherence to endothelial cells, thus promoting jung injury.
5 Furthermore, many patients with respiratory disease will be co-prescribed Bz~

agonists, and negative interaction has been shown in animal studies between
isoprenaline and adenosine receptors negatively coupled to adenylate cyclase.
Degranulation of human mast cells is promoted by activation of adenosine A2b
receptors, thus selectivity over the A2b receptor is also ad\}antageous.

10 | o
We have now surprisingly found the present purine derivatives inhibit neutrophil
function and are selective agonists of the adenosine A2a receptor. They may
also have antagonist activity at the adenosine A3 receptor. The present
compounds may be used to treat any disease for which an adenosine A2a

15 receptor agonist is indicated. They can be used to treat a disease where
leukocyte (e.g. neutrophil, eosinophil, basophil, lymphocyte, macrophage) -
induced tissue damage is implicated. They are useful as anti-inflammatory
agents in the treatment of diseases of the respiratory tract such as adult
respiratory distress syndrome (ARDS), bronchitis, chronic bronchitis, chronic

20 obstructive pulmonary disease, cystic fibrosis, asthma, emphysema,
bronchiectasis, chronic sinusitis and rhinitis. The present compounds may also
be used in the treatment of septic shock, male erectile dysfunction,
hypertension, stroke, epilepsy, cerebral ischaemia, peripheral vascular disease,
post-ischaemic reperfusion injury, diabetes, rheumatloid arthrilis, multiple

25 sclerosis, psoriasis, dermatitis, allergic dermatiiis, eczema, ulcerative colitis,
Crohns disease, inflammatory bowel disease, Heliobacter pylori gastritis, non-
Heliobacter pylori gastritis, non-steroidal anti-inflammatory drug-induced
damage to the gastro-intestinal tract or a psychotic disorder, or for wound
healing.
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R' is hydrogen or Cy-Cs alkyl optionally substituted by 1 or 2 substituents each
independently selected from phenyl and naphthyl, said phenyl and naphthyl
10 being optionally substituted by C,-Cs alkyl, C1-Cs alkoxy, halo or cyano;

A is a bond or C4-C3 alkylene;

R%is (i) hydrogen, Cy-Cs alkyl, Ca-C7 cycloalkyl, phenyl or naphthyl, said C3-C7

15 cycloalkyl, phenyl or naphthyl being optionally substituted by C4-Cg alkyl,
phenyl, Ci-Cs alkoxy-(Ci-Ce)-alkyl, RPR®N-(Cs-Co)-alkyl, fiuoro-(Cs-Ce)-alky!,
fluoro-(Cy-Ce)-alkoxy, Co-Cs alkanoyl, halo, -OR®, cyano, -COOR®, Cs-C;
cycloalkyl, -S(O)mR*, -NRR?, -SONR°R®, -CONR®R®, -NR’COR* or
-NR®SO.R*, with the proviso that R? is not hydrogen when A is a bond,

20 or (i) when A is C>-Cs alkylene, -NR'R®, -OR®, -COOR?, -OCOR?, -SO:R*,
-CN, -SO:NR°R?, -NR?*COR* or -CONR’R®, '
or (ii) a C-linked, 4 to 11. membered, mono or bicyclic heterocycle having
either from 1 t{o 4 ring nitrogen atom(s) or 1 or 2 nitrogen and 1 oxygen or 1
sulphur ring atoms, optionally C-substituted by oxo, C4-Cs alkoxy-{C1-Ce)-alkyl,

25 RPR’N-(Ci-Cq)-alkyl, fluoro-(C-Ce)-alkyl, fluoro-(Cs-Ce)-alkoxy, fiuoro-(Co-Cs)-
alkanoyl, halo, cyano, -OR®, R®, -COR®, -NR°R®, -COOR®, -S(O)nR°,
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may be used to treat any disease for which an adenosine A2a 15 receptor
agoni st is indicated. They can be used to treat a di sease where |eukocyte
(e.g. nedirophil, eosinophil, basophil, |ynphocyte, macrophage) :- induced

tissue damage.L$, | i ed. AT as anti-inflamatory agents
in the trea’ﬁéﬁ?’%%ggs% %;E%ﬁ%fkﬁg@?ﬂé@hry tract such as adult
respiratory distress syndrome (ARDS), bronchitis, chronic bronchitis,

chronic 20 obstructive pul nonary di sease, cystic fibrosis, asthma,
enphysema, bronchiectasis, chronic sinusitis and rhinitis. The present

conpounds gy igiC3Cs Q@]U@gq;, o?clbﬁﬂkyhﬁﬁﬂiéiﬁﬁt of septic shock, male erectile

dystunctj on, hyperten5| on, roke, epilepsy, cerebral i schaen a,
peri pher® vascul ar di sease,

R®is H, C4-Cs alkyl, Ca-C7 cycloalkyl, phenyl, naphthyl or het;
15 R®is C1-Cs alkyl, C4-C7 cycloalkyl, phenyl, naphthyl or het;

either, R’ and R®, taken together with the nitrogen atom to which they are
attached represent azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyt,

20 homopiperidinyl, homopiperazinyl or tetrahydroisoquinolinyl, each being
optionally substituied on a ring carbon atom by Cy-Cg alkyl, C3-Cg cycloalkyl,
phenyl, Cy-Cs alkoxy-(Cy-Cs)-alkyl, R®°R®N-(Cy-Ce)-alkyl, fiuoro-(C1-Cg)-alkyl, -
CONR®R®, -COOR® or C,-Cs alkanoyl, and optionally substituted on a ring
carbon atom not adjacent to a ring nitrogen atom by ﬂuoro-(CrCs)—alkoxy, halo,

25 -OR’®, cyano, -S(O)mR®, -NR’R®, -SONR’R®, -NR®COR* or -NR’SO:R?, and
said piperazin-1-yl and homopiperazin-1-yl being optionally substituted on the
ring nitrogen atom not attached to A by Ci-Cs alkyl, phenyl, C;-Cg alkoxy~(Cz-
Ce)-alkyl, R*R®*N-(C2-Ce)-alkyl, fluoro-(C-Ce)-alkyl, C2-Cs alkanoyl, -COOR®, Cs-
Cs cycloalkyl, -SO2R*, -SO.NR?R® or -CONR®R?,
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post-ischaem c reperfusion injury, diabetes, rheumatoid arthrjfispopxltiple
25 sclerosis, psoriasis, dermatitis, allergic dermatitis, eczens,

ul cerative colitis, Cohns disease, inflammtory bowel di sease,

Hel i obact er pyI ori gastritis, non- Heliohacter pylori gastritis,

non- st er qj %tl I nfl ammat ory drug-indtced damage to the

gastro-int es{2 nal tract or a psychotic disorder, or for REJ(FRep0IgY,) ng. 30
4 May 2004 WO 01/27130 PCT/1B0QL01444 Accordi ngl y, the present invention
provi des a conmpound of the formula: a° Hl (1) HOOH 5 or a
pharmaceutically acceptable salt or solvate thereof, wherein Rl is hydrogen

or Cl1-C6 al kyl gptlonally substituted by 1 or 2 substltue nts each
i ndependent | 9r, sﬁb|ned:téh-@aailwlpﬁeﬁ:ypy@lﬁalkwaphewpr beand aaﬁéhw Ha&d-Grapht hyl

10 being opt y Qz% 3 h

cyano; Ais g&ggnea)b &é@%&ygﬁg Pélrale [ (géﬂ C%lagﬁg ?’néméﬁﬁmegq(ﬂ
C3-C7 cycl oaDé-ﬁsalkﬂrmyybr-@OMy RChyl, said C3-C7 15 cycl oal kyl , phenyl or
napht hyl heing optionally substitut ed by C1-C6 al kyl, phenyl, Cl- O

al koxy- (Cr-C6) - al kyl, R3R3N- (Cl-C6)-al kyl, fl uoro-(Cl-CG)-aI kyI :

f 1 uor o- (Cl- Cpisd, Hoon\2; afid- C5 al kanoyl , hal o, -OR3, cyan, -COOR3, C3-C7

“het”, used in the definitions of R® and R® means C-linked pyrrolyl, imidazolyl,
triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,

10 pyrimidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
quinazolinyl, phthalazinyl, benzoxazolyl or quinoxalinyl, each optionally
substituted by C,-Cs alkyl, C1-Cs alkoxy, cyano or halo.

In the above definitions, halo means fluoro, chloro, bromo or icdo and alkyl,

15 alkylene, alkanoyl and alkoxy groups containing the requisite number of carbon
atoms can be unbranched or branched chain. The heterocycle as defined in F{a,
part (iii), above may be aromatic or fully or partially saturated. The expression
‘Clinked’ used in the definition of R® énd “het” means that the group is linked to
the adjacent atom by a ring carbon atom. Examples of alkyl include methyi,

20 ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl and t-butyl. Examples of
alkoxy include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, i-butoxy, sec-
butoxy and t-butoxy. Examples of alkylene include methylene, 1,1-ethylene,
1,2-ethylene, 1,3-propylene and 1,2-propylene. Examples of cycloatkyl include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

25 ' '
The pharmaceutically acceptable salts of the compounds of the formula (1)
include the acid addition and the base salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts
30 and examples are the hydrochloride, hydrobromide, hydroiodide, sulphate,
bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate,



cycloal kyl, -S(OnR4, -NR3R3, -S2NR3R3, -CONR3R3, -NR3COR4 of May?B@?mR‘l
with the prowsothat R2 is not hydrogen when Ais a bond, 20 or "(il) when
Ais C2-C3 al kyl ene, -NR7R8, -ORS, -COORS, -0COR4, -S02R4, -CN, -SO2NR3R3,
-NR3COR4 or -CONR3R3, or (iii) a CGlinked, 4 to 11 nmenbered, nono or

bi cyclic_heterocycle having either fronfl to 4 ring nitrogen aton(s) or 1
cor 2 nit MYRRTERd 1 oxygen or | sul phur ring atons, optPCKIEE1444
C-substituted by oxo, Cl-C6 al koxy-(Cl-C6)-al kyl, 25 R3R3N- (Cl-C6)-al kyl,
fluoro-(Cl-C6)-al kyl, fluoro-(Cl-0C6)-al koxy, fluoro-(C2-Cs)- al kanoyl,

hal o, cyano,, -ORS, R6, - -NRSRS, - o
01/27130 4 fﬁ@ﬁ’%ﬁdﬂ%‘&gﬁ?’%ﬁgﬁé Q*U%%@%%%M%%M and
gg% ﬂl?lclzy%Nnétrfaﬁub?ﬁlpP.edatebétr@hepnbrramybérﬁbnéﬁn)lphd(mcaztb%) e |
uor o a uor o- al Kano
R6, . - COR5, - lesulp aﬁ @Q%%‘fq%é\ér CONR5R$; 5 R3 is H, Cl)(/ZGaIkyI,

C3- C? cycl oal kyl or phenyl R4 is Cl1-CB al kyl, C3-C7 cycloal kyl or phenyl;
10 RS is H Cl1-C6 al kyl, C3- C7 cycl oal kyl , phenyl napht hyl or het; 15 R5
is Cl-c5 &l @mltamgl@ﬁecwswwwm%érﬁm bages which femm mqn-fom galis apd and

: k
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pyrro pi peridinyl, morpholinyt, piperazinyl,
20 honopi peranti d@thamlampe;saﬂam nyl or tetrahydroi soquinolinyl, each being
optionally substituted on a ring carbon atom by Cl-C6 al kyl, C3-08
cycl oal kyl,
For a review on suitable salts see Berge et al, J. Pharm. Sci., 66, 1-19 (1977).

i0
The pharmaceutically acceptable solvates of the compounds of the formula (1)
include the hydrates thereof.

Also included within the present scope of the compounds of the formula (l) are
15 polymorphs thereof.

A compound of the formula (I} may contain one or more additional asymmetric

carbon atoms and therefore exist in two or more stereoisomeric forms. The

present invention includes the individual stereoisomers of the compounds of the
20 formula (1) together with mixtures thereof.

Separation of diasterecisomers may be achieved by conventional techniques,
e.g. by fractional crystallisation, chromatography or H.P.LC. of a
stereoisomeric mixture of a compound of the formula () or a suitable salt or
25 derivative thereof. An individual enantiomer of a compound of the formula (l)
may also be prepared from a corresponding oplically pure intermediate or by
resolution, such as by H.P.L.C. of the corresponding racemate using a suitable
chiral support or by fractional crystallisation of the diasterecisomeric salts
formed by reaction of the comresponding racemate with a suitable optically
30 active acid or base, as appropriate. |



phenyl, Cl-Co al koxy-(Cl-C6)-al kyl, R3R3N-(Cl-C6)-al kyl,

fluoro-(Cl-C6)-al kyl, - CONR3R3, -COOR3 or C2-C5 al kanoyl, and o%t | onal |y
~substituted on a ring carbon atomnot adjacent to a ring nitrogen atom by
fluoro- (C1-C6) - al koxy, halo, 25 -OR3, cygn, -S(OnR4, -NR3R3, - SO2NR3R3,

- NR3CCR4 S2R4, and said piperazin-1-yl and homapi in-1 vyl
bei ng opﬁt?)?]a y substituted on the ring nitrogen atoW@?@é@hed to A
by Cl1-C6 al kyl, phenyl, Cl1-C6 al koxy- (C2- C6)-al kyl, R3R3N-(C2-C6)-alkyl,

fl uoro- (C1-C6) - al kyl , 2-C5 al kanoyl , - COOR4, C6- 5 cycl oal kyl, -SO2R4,

- S2NR3R3 or py, ‘%Q:%P@ky Pﬂoﬂ&ﬂy@db%ﬁﬂ}t&ﬂbﬁ 1P6iTE RBENEARean R
is H Cl-C6 al kyl, C8 cycl oal phenyl or benzyl and RB is H C-C6

al kyl , C3- cslnge@feaawwsel%@hifpm Maﬁm‘}/ﬁ"dﬂﬂehm (01 C6)-al kyl, - CONR3RS,
COO?4 - al kano or - 5 mis or 2; and ' het ", used in
the definiti S’Iﬁ%fetﬁb'!RS%’anéﬁ F@f%reﬁ“&" @llbﬁhil@&ﬁ p'?bf rbl o1 2 j sHhslituenys ' each

triazolyl, P t hi adl azol yl, oxadi azolyl,
pyridinyl, B-l pyrberir? I?ct%@l:rlﬁﬂiﬁn Qﬁgérﬁggilhg; qui nol i nyI

| s0qui ol igny pref3 "waﬁo'q-m a(ggnasmgmgyéd t%hthab.az r%ﬂbstaﬁ@ﬁ?sox@&m or

qui noxal i nyl , "each dpt i onal titute , alkyl, Cl-C6 al koxy,
cyano or hal mdepandelﬁiyeﬂmediﬁbmmewhandnépgthurbans fluoro, chloro, brono
or iodo and al kyl, 15 aIkerne al kanoyl and al koxy groups containing the
requisite nuPreferaifly,c &' bin Gi-Gpsaligih substitechniphet oF Drsubshienihaeash The

heter ocycl €& degs t'ienr'i:t@ elecRgd from phenyl and naphthyt.
Preferably, R' is phenylethyl, diphenylethyl or naphthylmethyi.
10 Preférably, R' is 2-phenylethyl, 2,2-diphenylethyl or 1-naphthylmethyl.
Preferably, A is a bond.
Preferably, A is C,-C; alkylene.
Preferably, A is Co-Cj3 alkylene.
‘Preferably, A is C; alkylene.
15 Preferably, A is -CH2CHo-.
Preférably, R? is C4-Cs alkyl, phenyl or NR'R%.
Preferably, B is 2-methylprop-1-yl, phenyl or NR'R®.
Preferably, -A-R? is 2-methylprop-1-yl, phenyl or -CH.CH2NR'R,
Preferably, R’ is Cy-Cg alkyl.
20 Preferably, R” is C1-Cs alkyl.
Preferably, R” is propyl.
Preferably, R’ is prop-2-yl.
Preferably, R® is Cs-Cs cycloalkyl.
Preferably, R® is Ca-Cs cycloalkyl. |
25 Preferably, R® is cyclopentyl.



part (iii), above nmay be aromatic or fully or partially satunﬁMggQO@me
expression “clinked wused in the definition of R2 and "het" neans that the
group is linked to the adjacent atomby a ring carbon atom Exanpl es of

al kyl include nethyl, 20 ethyl, n-propyl, i-propyl, n-butyl, i-butytl,
sec-butybw§F%6t-butyl. Exanpl es of alkogy I ncl ude met hoxy, ethoxy,

n- propoxy O P oxy, n-but oxy, i-butoxy, sec- butoxy arRFHIBBYUIIALy .
Exanpl es of al kyl ene i nclude nethylene, 1,1-ethylene, 1, 2-ethylene,

1, 3-propyl ene and 1, 2-propyl ene. Exanpl es of cycl oal kyl include

cycl opropyl, I 2C A I The
phar maceut i Cgﬁf&r%@ﬁ%%gﬁ%&% i&?@&%df Ir{ g‘iecg%ﬂﬁ%iéhacg n%f’ %ﬂ?@g%&%lpa’r%ﬁ?,

i ncl ude t-he moidazalgldittiazoiyl,athieryhefupgs thiazdlyls axheolgip fthiadiazolyh | exasiczblyl,
addition salts.are forned from acids. which formnon-toxic salts . 3 nd
exanpl es ar eW’ff@"‘ﬁyeréﬂ?'@F‘Y‘de, pmf%?!fﬁﬂonﬂf@z"?%dr&”m)ﬁﬂ@: sﬁf’ﬂ‘t’fﬁ?@‘ﬁ

bi sul phat e, Ppéfdimidazo ,0i%meli:2hymmaziﬁﬁpsmazayet guieoxaliygatiga- 4 May
2004 WO 01/27130 6 PCI/.[B00/ 01444 fumarate, lactate, tartrate, cCi tr?te,
gl uconat €5 sUByIROALINGRYInaBd- dhyWeiRPGHINBlIYie (b adalahisiiasaguinolny,

et hanesul pho : e;llé% ulaoh i@l P ﬂﬁﬁ,\uﬁ 0 RSP
salts. 5 Sui tagébtﬁ:am@a sglal'!’l is’ll’oa?g)%1i1gl’r[w1§dtéftﬁiloﬂnlj@basesr@lpvx'/nirtgiﬁg']?‘(;&ir?%hnon- t (ﬁ' e
salts and ememhalipyband pineragbyl.um pot assi um al umi nium cal ci um

magnesi um zinc and diethanolam ne salts. For a review on suitable salts

see Berge et al, J. Pharm Sci., 66, 1-19 (1977). 10
Preferred examples of compounds of the formula (I} include those of the

10 Examples section hereafter, including any pharmaceutically accepiable salts
thereof. ' ' |

The compounds of the formula (I) can be prepared by conventional routes such
as by the procedures described in the general methods presented below or by

15 the specific methods described in the Examples section, or by similar methods
thereto. The present invention also encompasses these processes for
preparing the compounds of formula (1), in addition to any novel intermediates
used therein. In the general methods described, R!, R% and A are as previously
defined unless otherwise stated.

20

All the compounds of formula (l) may be prepared by the deprotection of a
compound of formula
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The pharmaceutical Iy acceptable solvates of the conpounds of 4fgybasqrul a
(1) include the hydrates thereof. Also included within the present scope
of the compounds of the fornmula (1) are 15 pol ynorphs thereof. A conpound
of the formula (1) may contain one or nore additional asymetric carbon
atoms and therefore exist in two or nore9stereoi soneric forms. The pr esent
i nventi o' M4%¥es t he individual stereoisomers of the CRSFFBANd4D0f the 20
formula (1) together with mxtures thereof. Separation of diastereoisoners
may be achi eved by conventional techniques, e.g. by fractional

tall t . . : ' ' i f
o Y onpound. ob AR oy brpgd ) A Reprélent shisispréepfng SIS GEAThAY pBlfE 1S
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r r r rr 1 1 1 .
P enrut s on CEAARRgs &SRBl etk it Wik b e . B oL person
suitable C*‘Tséé'foﬁliﬁm&ﬁde q-'vrotacnﬁ acsntdu@aaih @fgaatoasymmasboqse@bna@mon)
di ast ereoi soneric salts reaction corrm%ql ng racemate

with a suft aﬁ@%@ﬂ@al@@en%“%d?qt@% G cMy V(‘!Ptsba@@" Wdley ng; 4991k \my
2004 WO 01/ Zﬂlje?@mzd ?ﬂ%&%ﬁ%r@%ﬂ Pdr@ﬁ% A lé:lyﬁsubﬁut&i%d%stﬁ'tmée Qﬁfu penal |y

substituted by or 2 su tltuent eac I ndependently sel ected Trom phenyl
and napht hyl mdm@imwgele@ed ifeonciargcand Iafyls @Jmoyhaed gyl Porpreferred

2ubet) e < Bihog P TR0 o) P 20 B2 B
where P' and P? taken together are 01-03 alkylene Particularly preferred
10 individual protecting groups are acetyl and benzoyl. Suitable conditions for the
deprbtection are well known in the art [see for instance ‘Protecting Groups in
Organic Synthesis (Second Edition)’, Theodora W. Green and Peter G. M.
Wuts, John Wiley and Sons, 1991]. In a typical procedure, where P!, P? and P?
are each acetyl, the protecting groups may be removed by treating a solution of
15 the compound of formula (i) in a suitable solvent, such as a mixture of water
and methanol, with a base such as sodium carbonate, typically at room

temperature.

The protecting groups P!, P? and P® may be removed together in a single step

20 or sequentially, in any order. Alternatively, any two of the protecting groups P!,
P2 and P® may be removed together in a single step and the remaining group
may be removed in a separate step, in either order. '

The compounds of formula (Il) may be prepared according to the routes shown
25 in Schemes 1 and 2, in which X is a leaving group, preferably chioro and P}, P2
and P? are as defined above.



i ndependent|y sel ected from phenyl and naphthyi. Preferably, Rl s06dd- C2
al kyl substituted by 1 or 2 substituents each independently selected from
phenyl and naphthyi. Preferably, R is phenylethyl, diphenylethyl or

napht hyl met hyl . 10 Preferably, R is 2-phenylethyl, 2,2-diphenylethyl or
1- napht h)“;&%?zgﬁ . Preferably, Ais a bdAd. " Pref er abl y, Ais Cl1-C3

al kyl ene. 2 abl y, Ais C2-C3 alkylene. PreferablyPANBYM@AMIG| ky| ene.
15 Preferably, Ais -CH2CH2-. Preferably, R2 is Cl1-C6 al kyl, phenyl or
NR7R8. Preferably, R2 is 2-nethyl prop-1-yl, phenyl or NR7R8. Preferably,
-A-R2 is 2-nmethyl prop-1 yl, phenyl org; C)I-IZNR7R8. Preferably, R7 is
Cl-C6 al kyl. 20 Preferably, R7 is Cl- , |. Preferably, R7 is propyl.
Preferably, R7 is prop-2ayl. Preferably, R8 is C3-C8 cycl oghkyl .

Preferably, R8 is C3-C8 tycl oal kyl . referably, R8 is cyqlopentyl. 4 My

2004 WO 01/27130 8 i/ 01444 Prefefred heterocycl ed in the
definition of R2, art (ii’) are pyrroq’yl, in’idazoly( I qyl, t hi enyl
furyl, thiazolyl, la/ ~ hi adi-azelyle oxadi azol yl |3
h cl N cl
(xun He 0 o)
l R'-NH,
R' R’
: HN” HN”
N o N -
4 lN ) 4 - IN
/]\ MeS- Na* A
™ =
N7 SN SsMe - N N el
0 (X) 0 (X1)
l oxidation
R‘I
HN”
N CN- s i
= ee continuation
</ JN\ ™ of Scheme 1
=
N N SO,Me
0 (1X) :
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pyridinyl, pyrinidinyl, pyridazinyl, pyrazinyl, quinolinyl, ispgybpesinyl,
benzi m dazol yl, qui nazolinyl, phthalazinyl, benzoxazolyl, quinoxalinyl, 1,2
5 di hydr oi soqui nol i nyl, 3, 4-di hydroi soqui nol i nyl,
1, 2, 3, 4-tetrahydroi soquinglinyl, azetidinyl, pyrrolidinyl, piperdinyl,
tetrahydr%gﬁran |, tetrahydrot hi opyranyl }1" norphol i nyl and pi perazi nyl .
Preferre® Qﬁﬁges of conpounds of the fornmula (1) incl wdgasemsadof the 10
Exanpl es section hereafter, including any pharnaceutically acceptable salts
t hereof . The conpounds of the formula (1) can be prepared by conventi onal
routes such as by the proceduresggﬁ%%rubﬁd ﬁﬂ t@e general nethods
presented bel ow or by 15 the spec cribed in the Exanpl es
section, or by simlar nethods thereto. The present invention al so
enconpasses these processes fQr preparing the compounds of formula (1), in
addition to any novel internedinates used therein. |nuge general nethods
described, R1, R2 and A are as previously defined unl ¢ss ot herw se stated.
20 Al the conpounds of fgg mayReskickinrepar deprot ection of
H

a conpound of (IXpr ot R~ OPH 4 May—2064~WO01/ P713¢Q) 9 PCT/ | BO4/ 01444
wherein P1, P2 and P3 repr Nigh may be the

+{ abl e protecti
CN N

o)

(Vil) (VI
1 R2-A-SO,X (VIl)
N 3 HN" R
Hydrolysis
N . N
I a CT M
N N ~50,AR? N N ~50,A-R?
o
(V) V)
P°Q
kQ/OAc
o OF (1)
()

In Scheme 1, compounds of the formuta (ll) may be prepared by the reaction of
5 a compound of the formula (ll) with a compound of the formula (IV) acbording
to known methods. In a typical procedure, the compound of the formula (llf) is
heated with N,O-bis(irimethylacetamide) in an inert solvent such as 1,1,1-
trichloroethane, the solvent is removed and a solution of the residue, in a
suitable solvent such as toluene, is heated, preferably under reflux, with the



same or different or P1 and P2 optionally formpart of the sapp ?59§)§ct| ng
group. Exanples of suitable protecting groups will be apparent

skilled person [see for instance 'Protecting Goups in Organic Synthesis
(Second Edition)', 5 Theodora W Green and-Peter G M Wits, John Wley and
Sons, 1991]. Preferred individual protepiing groups are Ssi I yl (substituted
W th thrsogreisps independently selected fromaryl and giasberssl kanoyl
and aroyl. A preferred protecting group where P1 and P2 form part of the
sanme protecting group is where Pl and P2 taken together are Cl-C6

al kyl ene. Particularly preferred 10 individual protecting groups are acetyl
and benzoyl . catopowrid ef cihedfarimades {\6) ankietrirﬂdpyleilyﬁoﬂmen Gompornds lahdhe in

Edi t1ony - rocde Ve R0 BpS s dRveitat 8 i eDeThinBne
1991]. In a qVjpiTypicaly, otheduompowhdref B fﬂ%tﬂﬁlwas @isgoleettlm at eujthblet he
be renoved he- rrpound

tect | ut
D *Tormul a (TSt SGh, a HIPlo 8q drrated with o agid st e Puwrophloa ack
met hanol , sWitHe fedeaish u§?@e@§lﬁﬁ@lﬁéﬁﬂé&?ﬁ&ﬂr@i&1 od 9@' rﬁa&t' me%raﬁlg%m 20

terrperature. The protecting groups Pl, P2 and P3 be renoved together in
a single st etpSQZTC.((Eompqlurm@fathe)fQHDWadHymaydmprepatedrbmﬁw\milgt)or!ylaponvm of

St ep ana « nedtia FRIBAE 5 4h8 SRV B TR MO R Bl ) Cher
? (r) Ste (ra . lﬂgmclwlggu?ﬁb&gﬁrgt arsollifion( bf )hereompeun epihecidrmaROMI) inda tsRitatile

preferably dRPBrPVGMH qyfﬂnggldléﬂgm%ethg%emé%%&@é%é@ﬁa{g\%\?&rﬂgo%ﬁdbg WO

01/27130180 formula (V1) An acid acceptor such as triethylamine may optionally be added.
Compounds of the formula (Vi) may be prepared by the reduction of a
compound of the formula (VIH). The reduction may be camied out with any
suitable hydride reducing agent or by hydrogenation. In a typical procedure, a
solution of the compound of the formula (Vi) in a suitable solvent such as

15 ethanol is saturated with ammonia gas, treated with an appropriate
hydrogenation catalyst such as Pearimann’s catalyst and pressurised with
hydrogen, preferably to about 414 kPa (60 psi). Compounds of the formula
(VIIl) may be prepared by reacting a compound of the formula (IX) with a
source of cyanide anion such as potassium cyanide. The reaction is typically

20 carried out in a solvent such as N,N-dimethylformamide at an elevated
temperature. Compounds of the formula (IX) may be prepared by the oxidation

of a compound of the formula (X). In a typical procedufe, an aqueous solution

of potassium peroxymonosulphate is added to a solution of the compound of

the formula (X) and sodium hydrogencarbonate in a suitable solvent, such as a

25 mixture of water'and acetone. Compounds of thefonnula (X) may be prepared
by the displacement of chloride in a compound of the formula (Xi) with
thiomethoxide. Typically, the reaction is carried out in a polar solvent such as
N,N-dimethylformamide, at elevated temperatures and under an atmosphere of
nitrogen. Thiomethoxide is used as an alkali metal salt such as sodium

30 thiomethoxide. Compounds of the formula (XI) may be prepared by the reaction
of a compound of the formula (Xll) with an appropriate primary amine.
Typically, a solution of the dichloropurine (XH) in a solvent such as isopropyl



Schenme 1 d 0-1 H+ MeS- Na+ PCT/1BOO 01444 Cl 1 oxidation CN 2004
continuation of Schenme 1 5 4 May 2004 WO 01/27130 11 Schene 1 XOH?I nued)
A Hd/ CN PCT/1BOQ 01444 HN R2- A-SO2X (Vi) P20 OGP (I1) (111) HN
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alcohol is treated with the amine and heated under reflux. An additional acid
acceptor such as diphenylethylamine may optionaily be added. Compound (XIi)
may be prepared by the reaction of 2,6-dichloro-9H-purine (XN} with
dihydropyran in a suitable solvent such as ethyl acetate and in the presence of
5 an acid catalyst such as 4-toluenesulphonic acid, usually at an elevated

temperature.



Hydrolysis 02 A-R2 QAc P3O0 sot A-R2 In Schenme 1, conpounds of Mg%{)@gwl a
(I'l') may be prepared by the reaction of 5 a conpound of the? 'a (111)
with a conpound of the fornula (IV) according to known nethods. In a

typi cal procedure, the conmpound of the forrmula (111) is heated with

N, O-bis(trinethylacetam de) in an inert ¥l vent such as 1,1, 1-

trichl or SEPEHE® the solvent is renpved and a sol uti on GICHABEVSIdsE due, in a
sui tabl e sol vent such as toluene, is heated, preferably under reflex, wth
the 4 May 2004 WD 0187130 12 PGI/ I BOO 01444 compound of the forrmula (1V)
and trimethylsilyltriflate. Corrpounds%&$ \EEE formula (1V) may be prepared
by the hydrolysis of a conpound of t la (V). Typically, the
conmpound of the forrmula (V) igidissolved in a suitable solvent, such as
et'hanol, and treated with an 3cid such as hydrochloric acid. |5 The reaction

Is preferably perforned M 100 C, nost preferabl to 50 C
Conpounids of the formnul ma)[ be prepadwNby the sg'phdnyl afji on of a
conmpound of the formula S a conpound gf the fo In a

mul aN'( VI )é’il n a

ted with the

«oJp' | et hyl am ne
may be prepared by
(XVI)

R' ¥
HN” HN
Ne = reduction N~y
4 | ~— ¢ ] |
N )\/NH2 =
N N CN
0 -

llllOP1 wuOp’
P y ‘ P'o (XV)
. : Xl z
oF* ) OF?

typi cal procedure, a solgiti onNof the conmpound of the f

suitable inert solventfsuch as dichloronethane is
conpound of the 10 f ulgf!) . An acid acceptor
may optional | Ypdie added./ Conpounds of the fo,;agul a
the reduction o S (Xvin

OF? -

l Re-A-SO,X (VII)

(i

In. Scheme 2, compounds of the formula (i) may be prepared by the

5 sulphonylation of a compound of the formula (XIV) with a compound of the
formula (VH). In a typical procedure, a solution of the compound of the formula
(XIV) in a suitable inert solvent such as dichloromethane is treated with the
compound of the formula (VII). An acid acceptor such as triethylamine may be
optionally added. Compounds of the formula (XIV) may be prepared by the

10 reduction of a compound of the formula (XV). The reduction may be carried out



conpound of the fornula (VII1). The reduction may be carried pyt. Whhh any
sui tabl e hydride reduci ng agent or by hydrogenation. In a typlcay
procedure, a solution of the conmpound of the fornmula (VIII) in a suitable
sol vent such as 15 ethanol is saturated 1vgth anmoni a gas, treated with an
approprlwoemgﬁﬂrogenatlon catal yst such'*as Pearl| mann's catal yst and
pressuri e hydrogen, preferably to about 414 kPaPCIGB¥&344 Conpounds
of the fornula (M 11) nmay be prepared by reacting a conpound of the
formula (1 X) with a source of cyanide anion such as potassium cyani de. The
reaction is yiRi&y %Mlte&ge thSdfé&HEmb”a%}rﬁ%lV B?thﬂt?%r?a%o Ina

Lt

N, N- di net hyl f or marm de at arn el evat ed eratu oun of c?orrmla
(1X) may be piospduredaisplutios of theigempaund et thedormula n alswtabiermivan(m I n

s Jded 1o Dbl YR ik AfmoRla, BELJ5SAE Y AR PRGRIRR ©

hydr ogencar biaythogernaiioa caalystisiueh sl 5%rw/w galladiuns ca dﬁrmoahandq:reésumtadr and

t . t . d di t

o Cte: SO Rt T Bren, Aferb bl 1034 KPR (153 BEFPEbRPanfde o dns yamag ™"
Ilyﬂ gal | %/,h lt(]?(enrmapgéme;ba‘elﬁmrt?egefmtonidf ?combanndsaf mribd MIAURNOAA) wgh f
I me or mam ge el eval e e rat ur.e a under an nos ere o
S Y D REP R R leP Aty ATINGa THACAI A SONRLP! 108 GOrBRRMCLLOIL S 36

t hi omet hoxi deiitabRRGHRAE icht BE hestaHitdle (! kredbot RAtP1RE AR Yat! Rsom
reaction of a conpound of the fornmula (XI1) with an appropriate prinmary
am ne.  Typilempejatuge. sAn addifonad acie agceplosr yipl RAediphenylethylamise| meyit such

Rl BOSHHE EAAEST of bHLBOBON ) ot i =

wth the am e an eate
substitution of the iodo group in a compound of the formula (XVil) with cyanide.

Typically, a solution of the compound of the formula (XVH) in a suitable solvent
(e.g. N,N-dimethylformamide) is treated with copper(ll)cyanide and heated,
preferably at a temperature in excess of 100 °C. Compounds of the formula

15 (XVIl) are known in the art (e.g. see J. Med. Chem., 1992, 35, 248 where P!, P?
and P® are each acetyl).

Altematively, the compounds of the formula (f) may be prepared according _td
Scheme 3, wherein X is a leaving group, preferably chloro, by sulphonylation of
20 acompound of formula (XVINl) with a compound of the formula (VII).

25

30



acceptor such as di phenyl et hyl am ne nmay optionally be added. oypsy (XI1)
may be prepared. by the reaction of 2,6-dichloro-9H purine (XIIT) wth

di hydropyran in a suitable solvent such as ethyl acetate and in the
presence of 5 an acid catal yst such as 4-tol uenesul phonic acid, usually at
an el evg{@d% gperature. 4 May 2004 WD'61/27130 14 Schene 2 PCT/ 1BOD/ 01444
CN oPx ( OP2 R2-A-S2X (VI1) In., Schene 2, condsABe/Hf4dt he
formula (11) may be prepared by the 5 sul phonylation of a conpound of the
formula (XIV) with a conpound of the formula (VII). In a typical procedure,
a solution of the conmpound of the fo&ggbﬁ] éXIV) in a suitable inert

sol vent such as dichl oronethane is t ith the conmpound of the
formula (VIl). An acid acceptor such as triethylamne nay be optionally
added. Conpounds of the fornmula (XIV) may be prepared by the/}@ reducti or
of a compound of the fornula (XV). The reduction nmay be caHgi ed out 4 My
2004 WO 01/27130 15

Deprotection

(XV) —_—

N 22NN
/
< - IA/NHz R2-A-SO,X (VII) 0

———seree

sI0H

HO (XVill)
OH

5 In a typical procedure, the compound of formula (XVHI) is dissolved in a -
suitable solvent such as 1,4-dioxan or tetrahydrofuran (with heating if
necessary) and ftreated, typically at room temperature and under an
atmosphere of nitrogen, with a sulphonylating agent of the formula (VII),
optionally in the presence of an acid acceptor (e.g. triethylamine). Compounds

10 of the formula (XVIII) may be prepared by the reduction of a compound of the
formula (XIX). The reduction may be carried out with any suitable hydride
reducing agent or by hydrogenation. In a typical procedure, a solution of the
compound of formula (XIX) in a suitable solvent such as ethanol is saturated
with ammonia gas, treated with an appropriate hydrogenation catalyst such as

15 5% w/w palladium on charcoal and pressurised with hydrogen, preferably to
1034 kPa (150 psi). Compounds of the formula (XIX) may be prepared by the



PCT/ 1 BOO' 01444 wi th any suitable hydride reducing agent or bys s 300?
hydrogenation. In a typical procedure, a solution of the conpou% of the
formula (XV) in a suitable solvent, such as ethanol, is saturated with
amoni a gas, treated with an appropri ategz hydrogenati on catal yst such as 5%
W w pal | gl charcoal and pressurised 5 with hydrog ably to
1034 kPa@(qildg%]’%gi). Conmpounds of the forrmula (XV) may g’g%?@gog%d by the
reaction of a conpound of the fornula (XVI) with an -appropriate prinmary

am ne. Typically, a solution of the conpound (XVlI) in a suitable solvent
such as acet deprotadtien o atcoegiceshdvaitthe forenudan(XV adcordingrio methpeissknoven inAn

addi tional agid gcceptor .such as.di.phen t hyl am. ne nay .10 tiqnal |y be
et Compotiearteer B iasteed SPRPSTR Fhubs, I GiBafiR syrnaSis, (ot 1 F on
of the iodo gaRiBAY| Theo®REPAVGreeh drite Peisrn®) M. (Wis! Jont Wiley amddSons,

Typically, a solution of the conpound ,of the fornuJa (XVIL) I.n a.suitable
sglovent y( e. §991; Uhainreteriing gr may h%r%m%‘adek?gﬁ*heﬁ( WW'YIWd?aﬁWde and

heated, Brefgq hﬁoﬁihér‘eéf.elmﬁrtfpiéﬁl%xhﬂm Gitiese ¢, ROANE PP GRERAUAGEeRA, t he
formula 15 (XVI1) are known in The art (e see J. Med. Chem, 1997, 35,

248 wher e Pta spiutionref the compainchobihet W@J%N)@\Qriﬁaﬁ syitable sPW@_“@:éHﬁB@‘ids of
| eavi ng or ousthndEE YRSt T p s S e ininia 1G5 (Bl T Sohlin
f ormul a ( XVI ¢dgesydeproteatiomandreduétiornef 4 compband of the. foabulddX¥) tajurnisbs WO
01/27130 16a %%%epr{)%n of the formula (XVill) may be conveniently carried out together
10 under reducing conditions. In a typical example, the compound of the formula
(XV) is dissolved in a suitable solvent such as ethanol and the solution is
saturated with ammonia prior to treatment with an appropriaie hydrogenation
catalyst such as palladium on carbon and pressurisation with hydrogen to 1034
kPa (150 psi).
15 _
Compounds of the formula (1) in which A is -CH.CH;- and R? is NR'R® may also

be prepared by the route shown in Scheme 4.

20
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Depr ot ection PCT/1BOO 01444 CN HO OH (X X) Reduction HO (XVI 145 %?4
R2- A-SQ2X (MI) (1) 5 1In a typical procedure, the conpound of o¥mJ a
(XVI'1l) is dissolved in a. suitable solvent such as 1, 4-di oxan or
tetrahydrofuran (with heating if neceSS@'y) and treated, typically at room
t enper at L{%ﬁui’a}?’g 0under an atnosphere of 1trogen, with a sul phonyl ating
agent of 8% a (M), optionally in the presence BET/HHUBHIH accept or
(e.g. triethylamne). Conpounds 10 of the forrmula (XVI11) may be prepared
by the reduction of a conmpound of the formula (XIX). The reduction may be
carried out with any suitable hydride reducing agent or by hydrogenati on.
In a typical procedure, a solution of the conpound of forrmula (XIX) in a
sui tabl e sol vent such as ethanol is saturated wth ammoni a gas, treated
with an appropriate hydrogenation cat@lyshe guch as 15 5% w w pal | adi um on
charcoal. and pressurised with hydrogem, preferably to 1034 kPa (150 psi).
Conmpounds of the forrmula (XIX) may be prepared by th;nar May 2004 17

HN
N
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HNT
| N
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In Scheme 4, compounds of the formula (1) in which A is -CH,CH,- and R%is

-NR'R® may be prepared by the reaction of a compound of the formula (XX)
with a compound of the formula

10 RTRPNH (XXII).



WO 01/27130 PCT/ 1 BC0/ 01444 deprotection of a conpound of the tfl%?’é &4 (XV)
according to nmethods known in the art [see for instance "Protecting G oups
in Organic Synthesis (Second Edition)', Theodora W G een and Peter G M
Wits, John Wley and Sons, 1991]. The prot ecting groups nmay be renoved
together, individually or in any 5 conbi Wation thereof. In a typi cal

exanpl e,WW‘?é'F'é‘ b1, P2 and P3 are each acetyl, a sol uti BET/&B00{0kE4 compound
of the formula (XV) in a suitable solvent such as ethanol is treated with
a base such as anmonia at roomtenperature. In certain cases, deprotection

and reduct i Q?@P%F%Qgﬂ% e I:&’?ngf)(?rﬁﬂ% ﬁe(té}%ulﬁﬁw aﬁlﬁ e c [IR&’%Pd of

the formul a e conveni y carri unde
r educi ng- cortdetionmsla (KXI arg phized, eptiomalle jin tﬂaep[asarpwnﬂ a):ﬁmtalbie solvent. a

00 e L o R ot L et el EREAP S, A o
hydr ogenat i qempeaataialoﬁtheltfdmmxndadfltad ifornula (4 Gongpalinasesf dhe faraiulan wi th
" 091, 62, B3 arSEnia Gebiial veBbIB el DprRred e Rl T
Schene 4. 2Grdfediffed Wel RROWN VWG Gho2d 1skndd inClideart (e.g. the reductive
condensation of an amine with a ketone or an aldehyde). Compounds of the
formula (XX) may be prepared by the condensation of a compound of the
formula (XVIll) with 2-chloroethanesulphonyl! chloride. In a typical procedure, a
10 solution of the compound of the formula (XVIl) and a base, preferably a tertiary
amine base such as triethylamine, in a suitable solvent, such as
dichloromethane, is freated with 2-chloroethanesulphonyt chloride. Compounds
of the formula (XVIIl) may be prepared by the deprotection of a compound of
the formula (XIV) in which protecting groups P', P* and P°® are as defined
15 above. The protecting groups may be removed together, or singly in any
combination thereof. Suitable conditions for the deprotection are well known in
the art [see for instance ‘Protecting Groups in Organic'Synthesis (Second
Edition)’, Theodora W. Green and Peter G. M. Wuts, John Wiley and Sons,
1991]. In a typical procedure, where P', P> and P are each acetyl, the
20 protecting groups may be removed by treating a solution of the compound of
formula (XIV) in a suitable solvent, such as a mixture of water and methanol,
with a base such as sodium carbonate, typically at room temperature.

Compounds of the formula (I) may alsc be interconverted using conventional
25 functional group interconversion techniques.

All of the reactions and the preparations of novel starting materials used in the
preceding methods are conventional and appropriate reagents and reaction
conditions as well as procedures for isolating the desired products will be well-

30 known to persons skilled in the art with reference to literature precedents and
the Examples and Preparations sections below.



PCT/ 1 B00/ 01444 R1 HNC (XIV) Deprotection HO OH Cl CH2CH2SQZCly ﬁay &NC (1)
R7RBNH 46 HO 5 In Schene 4, conpounds of the formula (1) in whi c% Ais
-CH2CH2- and R2 is -NR7R8 nmy be prepared by the reaction of a compound of
the formula (XX) wth a conmpound of the forrmula 10 R7TR8NH (XXl 1). 4 May
2004 WO 01/27130 19 PGTI I B(c) 0! 01444 | n24 typi cal procedure, the conmpound
of the fYOMEAR XX) and the conpound of the fornula (XROTABeNM44 xed,
optionally in the presence of a suitable solvent. Preferably, the reaction
m xture is heated, nost preferably at the refl ux

A pharmaceutically acceptable sait of a compound of the formula (I) may be
readily prepared by mixing together solutions of a compound of the formula (I)
and the desired acid or base, as appropriate. The salt may precipitate frbm
solution and be collected by filtration or may be recovered by evaporation of the

5 solvent.

The anti-inflammatory properties of the compounds of the formula (I) are
demonstrated by their ability to inhibit neutrophil function which indicates A2a
receptor agonist activity. This is evaluated by determining the compound profile

10 in an assay where superoxide production is measured from neutrophils
activated by fMLP. Neutrophils were isolated from human peripheral blood
using dextran sedimentation followed by centrifugation through Ficoll-Hypaque
solution. Any contaminating erythrocytes in the granulocyte pellet were
removed by lysis with ice-coid distilled water. Superoxide production from the

15 neutrophils was induced by fMLP in the presence of a priming concentration of
cytochalasin B. Adenosine deaminase was included in fhe assay to remove any
endogenously produced adenosine that might suppress superoxide production.
The effect of the compound on the fMLP-induced response was monitored
colorometrically from the reduction of cytochrome C within the assay buifer.

20 The potency of the compounds was assessed by the concentration giving 50%
inhibition (ICs0) compared to the control response to fMLP.

The compounds of the formula (l) can be administered aione but will generally
be administered in admixture with a suitable pharmaceutical excipient, diluent

25 or carer selected with regard to the intended route of administration and
standard pharmaceutical practice.

For example, the compounds of the formula (I) can be administered orally,

buccally or sublingually in the form of tablets, capsules, ovules, elixirs, solutions
30 or suspensions, which may contain -flavouring or colouring agents, for

immediate-, delayed-, sustained-, pulsed- or controlled-release applications.



tenperature of the conpound of the formula (XXII). Conpounds ffs5t Bggd or mul a
5 (XXIl) are either commercially available or easily prepared using
standard procedures well known to those skilled in the art (e.g. the
reductive condensation of an amne with_a ketone or an al dehyde).
Conmpound formula (XX) may be prepared by the condensation of a
corrpound&(?]?d(lf;!?’]{(;‘ﬁ formula (XVI11) with 2-chl or oet hanesul gl3AF®ddori de. |
a typical procedure, a 10 solution of the conmpound of the formula (XVII1)
and a base, preferably a tertiary am ne base such as triethylamne, in a

sui t abl e sol b = '

2-chl or oet ha%%ﬁagﬁﬁ&%?@élﬂyge fp‘fggﬁ%ggﬂggs n?)'? k{bﬁéﬁ?@}%%lgj I?s)?\’/fa}clt‘gser‘ray be
prepar ed by soslird egitrates waleiwmnotarhopaiep alibasiofcalsive pbesphate (3udvglicmenhi ch
protecting gf: | pe T I ng
groups may gjé&ﬂ{eé%%réﬁ SF %%%?ﬁsé%’r?h gél%sf?%é’ﬁ';éérﬁ’ 'g?\%/ﬁ) @%%l%ﬁgtgli%ﬁ: Ri'%erﬁg%#’.

Sui t abl e corstarchogigcdliate,t trescapraliose t saglivrar @ndvekHaiknoomplex silitedes,r and see

for instance _Protecting Goups in,Xxganic.Qynthesjs (Second di,tion)",
Theodor a B QBTG bndBre cOel Sr Pty NS00 DG SmprapiReiviEghiose) '
typical proqEMuE), wg,@r@(yairopy%uameP HPQ®), eanigrazect Yelatinneard picakbrcti ng
groups may be renoved by treating a solution of the conpound of fornula
(XIV) in a Aﬁcﬁtma@y.smwﬁwg Aaehis Sughnas t MAENFIUNa stearaifd stearcaseld, with
a base such giep HeBhaR RRMAlEmay YBIif@li4dg.at room tenperature. Conpounds
of the formila (1) may al so be 1 nterconverted using conventional 25
functional group interconversion techniques. Al of the reactions and the
pr epar at{®n . rid ng. ria i r ' 20ds are
co-nventi-'odr)lalssc}eiliﬁd aﬁséﬁﬁaéfeggﬁggm%éé%ﬁ ggct:)te F%I%IBBX%(E&E thlﬁ %_r}#;&aga \%\}%I?I as
procedur es fcapsilesl atRretertdue edeipierds ipr dhisictegavd | ihclbde wizlctos2) stambn 4 o
persons skil]l art with erence.to |i at.ur rec nd the

Exanpl es an&eﬁ‘f(’jlg%%r h{ﬁﬁoﬂégage%rt ﬁoh@ bgrog%:uiar we:gtl'l?rpolyetﬁylgne gqggoq:[ > For

aqueous suspensions and/or elixirs, the compounds of the formula (I) may be

n

combined with various sweetenihg or flavouring agents, colouring matter or
15 dyes, with emulsifying and/or suspending agents and with diluents such as
water, ethanol, propylene glycol or glycerin, and combinations thereof.

The compounds of the formula (I} can also be administered parenterally, for
example, intravenously, intra-arterially, intraperitoneally, intrathecally,
20 intraventricularly, intrasternally, intracranially, intramuscularly or
subcutaneously, or they may be administered by infusion techniques. They are
best used in the form of a sterile aqueous solution which may contain other
substances, for example, enough salts or glucose to make the solution isotonic
with blood. The aqueous solutions should be suitably buffered (preferably to a
25 pH of from 3 to 9), if necessary. The preparation of suitable parenteral
formulations under sterile conditions is readily accomplished by standard
pharmaceutical techniques well-known to those skilled in the art.

For oral and parenteral administration to human patients, the daily dosage level
30 of the compounds of the formula (I) will usually be from 0.01 to 100 mg/kg,
preferably from 0.1 to 100 mg/kg (in single or divided doses).



4 May 2004 WO 01/27130 20 PCT/1BOQ 01444 A pharmaceutically azp&g?tzg@u‘e salt
of a conpound of the fornmula (1) may be readily prepared by m xing

t oget her sol utions of a conpound of the fornmula (1) and the desired acid
or base, as appropriate. The salt may precipitate from solution and be

col | ected bé filtration or may be recov@Red by evaporation of the 5

sol vent . ZZK0i - i nfl ammatory properties of the conpountEI/EB0Nee f or nul a
(1) are denonstrated by their ability to inhibit neutrophil function which
i ndi cates A2a receptor agonist activity. This is evaluated by determ ning

th file 10 i wh i d ducti on .i d
ff om neut r o dablefs f0gsdkyich, O HRLoomaRnd b Merorprie {1 Biak: etaip didhanon
peripheral lg 20500 g BOabive EGMpeasH RMddthinRiratioh sty ob Ywe &rthbieUgica i on

t hrough Ficol | - Hypaque sol ution. Any contam nating erythrocytes in the
gr anul ocyt e tipi8. | 8% apBrQPriale nplhe) PHYSIFag; I8 apy pveel wilb dgterming the aclial or .

Super oxi de agggﬁ%% WillH® st Q@taﬁ%‘ofp'i' QA iillntﬂviﬂlﬁél ﬂél@g? afd il Vel with t he

presence of m ng concentration cytochal asi.n B. Adenosi né deam nase

was i ncl ddethe age.heeightand respopre wé thenpartiewao gatients | Thepakouecdesages @R i ne

t hat m ght QX! d ' eql, ok d on
the LR 1 naoRner L o IRE KRR B UFel Ban, ofGoline L ifiinlal Fgghiees
reducti on oWwheye dughierner Owert dosagehmnges agreboieribed ab@ Sineh @aee avithyn difie t he
conpounds was assgssed by.the concentration giving 50% inhibition (1C50)
conpar ed tosf’%eegﬁfsr'm’e%&bonse to fM.P. The conpounds of the formula (1)
can be adm nistered alone but will generally be admnistered in adm xture

with a suitable pharmaceutical excipient, diluent . .
10 The compounds of formula (I) can also be administered intranasally or by

inhalation and are conveniently delivered in the form of a dry powdef inhaler or
an aerosol spray presentation from a pressurised container, pump, spray,
atomiser or nebuliser, with or without the use of a suitable propellant, e.g.
dichlorodifluoromethane, trichlorofluoromethane, dichloroietrafiuorcethane, a
15 hydrofluoroalkane such as 1,1,1,2-tetrafluoroethane (HFA 134A [trade mark]) or
1,1,1.,2,3,3,3-heptafluoropropane (HFA 227EA {trade mark]}, carbon dioxide or
other suitable gas. In the case of a pressurised aerosol, the dosage unit may
be determined by providing a valve to deliver a metered amount. The
" pressurised container, pump, spray, atomiser or nebuliser may contain a
20 solution or suspension of the active compound, e.g. using a mixture of ethanol
and the propellant as the solvent, which may additionally contain a lubricant,
e.g. sorbitan trioleate. Capsules and cartridges (made, for example, from
gelatin) for use in an inhaler or insufflator may be formulated to contain a
powder mix of a compound of the formula (l) and a suitabie powder base such

25 as laclose or starch. '

Aerosol or dry powder formulations are preferably arranged so that each
metered dose or “puff’ contains from 20 to 4000 ug of a compound of the
formula (1) for delivery to the patient. The overall daily dose with an aerosol will

30 be in the range of from 20pg to 20mg which may be administered in a single
dose or, more usually, in divided doses throughout the day.



25 or carrier selected with regard to the intended route of @gmgg'bﬁ@jation
and standard pharmaceutical practice. For exanple, the conpoun of the
formula (1) can be adm nistered orally, buccally or sublingually in the
form-of tablets, capsules, ovules, elixirs, solutions 30 or suspensions,

whi ch may contain flavouring or colouri i agents, for imediate-,

del ayed- WGi7880ned-, pul sed- or controlled-rel ease applrEaisonngiss 4 May
2004 WO 01127130 21 PCT/1B00/ 01444 Such tablets may contai n excipients such
as mcrocrystalline cellulose, |lactose, sodiumcitrate, calcium carbonate,

di basi ¢ cal ci um phosphate and gl,ycine,. disiptegrants such as_starch
(preferabl y ARANN.APS commosps el ta o (L6 Biadeaistersd iy b fode,
croscar el | Oélea%ﬂﬁ{uaéﬂo’r‘i'@r @REAWN of BBY Mayhe bF@icRBtopially th S fithabf an

bi nders such as pol yvi nyl pyrrolidone, hydroxypropyl net hyl eel lu | ose

(HPMC) ,  hydrletignr selylien| ¢rapas coipigmnt ofs Justinge poyderntThe sampauads of the

Addi ti onal | v rd ' & ‘ﬁﬁﬂ ' LGfaci d,
gl yceryl behfg}rl'j‘a'l%”ea %@%ﬁ(%ﬁ(ﬁﬁ%ﬁé&l ncllﬁ(sjae . %gégg’mkgﬁ'hngﬁf’ﬁﬁﬁgsgfq’fa
simlar t§peasknpatdhso be enployed as fillers in gelatin capsules.
Preferred excipients in this regard include | actose, starch, a cellulose,

m | k sugar or a high nol ecul ar wei ght polyethylene glycol. For aqueous
suspensi ons Fordagplication topicallyhte thengkininitie coimpcumds afrihé domylanijycdrebe

conbi ned with variops swee ing.or flavouring agents. colourin tter or
15 dyes, wi (RIEAIE! B e OPSaeh eI e eane e e heRe s ch
as water, ejrh@gsslved@riapioresgarples @l neikiugé Wil bhe GMehorendti that felewirigier eof .
The conpounds_of the_formla [gl can al sgo be adm njstered parenterally, for
mineral oil, liquid pefrolatum, white petrolatum, propylene glycol,
polyoxyethylene polyoxypropylene compound, emulsifying wax and water.
Altematively, they can be formulated as a suitable lotion or cream, suspended
or dissolved in, for example, a mixture of one or more of the following: mineral
oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60,

15 cetyt esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcoho! and water.

The compounds of the formula (I) may also be used in combination with a
cyclodextrin. Cyclodextrins are known to form inclusion and non-inclusion
complexes with drug molecules. Formation of a drug-cyclodextrin complex may

20 modify the solubility, dissolution rate, bicavailability and/or stability property of a
drug molecule. Drug-cyclodextrin complexes are generally useful for most
dosage forms and administration routes. As an’ alternative to direct
complexation with the drug the cyclodextrin may be used as an auxibary
additive, e.g. as a camier, diluent or solubiliser. Alpha-, beta- and gamma-

25 cyclodextrins are most commonly used and suitable examples are described in
WO-A-91/11172, WO-A-84/02518 and WO-A-98/55148.

It is to be appreciated that all references herein to treatment include curative,
palliative and prophylactic treatment.

30 '
Thus the invention provides:-



exanpl e, intravenously, intra-arterially, intraperitoneally, j M%?b@fcal ly,
20 intraventricularly, intrasternally, intracranially, intranmusc riy or
subcut aneously, or they may be adm nistered by infusion techniques. They
are best used in the formof a sterile aqueous sol ution which may ‘contain
other substances, for exanple, enough Zhlts or glucose to nmake the

sol uti on"PIH2PA c with bl ood. The aqueous sol utions shaairasiesiauitably
buffered (preferably to a 25 pH of from3 to 9), if necessary. The
preparation of suitable parenteral formnulations under sterile conditions

Lo thase Skt ocRickTpantor hETomhfl, (51 A el aeauicR] AkAERe K o "
h:man_ IpiatientlsI sdlbmt??iéémgﬂgia?g Ilevel 30 of ';he cogpoundz OB ahfof %gul a
(ol ko (i n sl o BfodsissTordne auaserstion,Sha smpehiner b iofmuls ior o

PCTI 1 BO4/ 01444 Tﬂmhﬁéélchcéﬂﬁﬁw £t @fsd[memgpnd of the formula (I)
may contain _from active conpound for administration singly

or two of nfi)e & Pﬂa"?ﬁ“?Pé'“c%'sCO&‘Hiﬁsé‘bm 'aﬁledmﬁrecawepeﬁi Shhenfommplacthe®ft wi | |
determne the acj Liﬁ'arrnﬁ@&ﬁ%ﬂ%cﬁ@pt‘ébie‘ silfv‘ o?%%lva'ié"thé@o‘? fdﬁétr@?ywatﬁ‘%' vi dual

patient and it wll vary w 3 response of
particul ar pati ephammeum%vecqe@agl@semm@nte @qmeryamrt he aver age case.

There can. ) coUcaodial A0inY il 1 |G ShantBREGiC MeboBlor eh, dosage

ranges are herite such are SCOpé O ention.” 10 The
conpounds  of forsniﬁaie@1):omnsiﬁbemeyeohébﬁuslesaeambdm:amemtasal ly or -by

| nhal ati,gn e9d e G865 kot bt 6 Dolhula") " 8 & pRafhdcdisly
acceptable salt, solvate or composition thereof, for the manufacture of a
medicament io treat a disease for which a A2a receptor agonlst is
indicated;
(vi) the use of a compound of the formula (I) or of a pharmaceutically
15 accepiable salt, solvate or composition thereof, for the manufacture of
an anti-inflammatory agent; |
(vii) the use of a compound of the formula (I) or of a pharmaceutically
‘acceptable salt, solvate or composition thereof, for the manufacture of a
medicament for the treatment of a respiratory disease;

-’20 (viii) use as in (vii) where the disease is selected from the group consisting of
adult respiratory distress syndrome (ARDS), bronchitis, chronic
bronchitis, chronic obstructive pulmonary disease, cysfic fibrosis,
asthma, emphysema, bronchiectasis, chronic sinusitis and rhinitis;

() the use of a compound of the formula () or of a pharmaceutically

25 acceptable salt, solvate or composition thereof, for the manufacture of a
medicament for the treatment of septic shock, male erectile dysfunction,

- hypertension, stroke, epilepsy, cerebral ischaemia, peripheral vascular

disease, post-ischaemic reperfusion injury, diabetes, rheumatoid arthritis,

multiple sclerosis, psoriasis, allergic dermatitis, eczema, ulcerative colitis,

30 Crohns disease, inflammatory bowel disease, Heliobacter pylori-gastritis,
non-Heliobacter pylori gastritis, non-steroidal anti-inflammatory drug-



an aerosol spray presentation froma pressurised container, ?@gay,
atom ser or nebuliser, with or without the use of a SU|tabIe prope an

e.g. dichlorodifluoromethane, tiichlorofluoromnethane,

di chl orot etrafl uoroet hane, a 15 hydrof%goroalkane such as

1,1, 1, 2‘35?1{3,%5$ uor oet hane (HFA 134A [tTade mark]) or

1,1, 1. hept af | uor opr opane (HFA 227EA [trade marBBOHMIon di oxi de
or other suitable gas. In the case of a pressurised aerosol, the dosage
unit may be determined by providing a valve to deliver a netered anount .
The pressuri sqfqGay aa:&sge 18 4FP a§964ﬁ(tesﬁr§é?'ﬁa%?br Qrpé%HHﬁé 8RbrdBfyofont ain
a 20 solution or suspensidon of t active conpound, using a mxture of
et hanol and tHbfwPUﬂ@hBQWEJdﬂulhe sol vent, which may addltlonally cont ai n

a lubrican [] ea ules and cartridges (rmade, for
exanpl e, fFom %%}aﬁﬁﬂ\?el @?"hgg’g éﬁdpﬁ?‘fgﬁ%ﬁe%r insufflator may be -
formulated to contain a powder m x of a conpound of the forrmula (1) and a
sui t abl e powder base such 25 as |lactose or starch. Aerosol or dry powder
formul ations are preferably arranged so that each netered dose or "puff”
contains from20 to 4000 g of a conpound of the formula (1) for delivery
to the patient. The overall daily dose with an aerosol wll 30 be in the
range of from 20pg to 20ng which nay be admi nistered in a single dose or,
nore usually, in divided doses throughout the day. 4 May 2004 WO 01/27130
23 PCT/1B00/ 01444 Alternatively, the conmpounds of the fornmula (1) can be
admnistered in the form of a suppository or pessary, or they may be
applied topically in the formof a |otion, solution, cream ointment or
dusting powder. The compounds of the



formula (1) may al so be transdermally adm ni stered, for exanp @ ¥o4 he use
of 5 a, skin patch. For application topically to the ski n, gonpounds
of the formula (1) can be fornulated as a suitable 0|ntnent contalnlng t he
active conmpound suspended.. or dissolved in, for exanple, a mxture wth one
or nmore of the following: 10 mineral oik6 Ilquid petrol atum white

pet rol at B 91878YyI ene glycol, pol yoxyet hyl ene pol yoxyprRSgyiBe44onpound,
enul si fying wax and water. AIternativer, t hey can be formul ated as a
suitable lotion or cream suspended or dissolved in, for exanple,

I Xt f f t f i poL i [
monost ear at AeoOlaME FrakEsIfaURY e, sfedtiaftn of the SRdaAR Sfé'b": 15
cetyl estersormiuta (Ipet earyl al cohol, 2-octyl dodecanol, benzyl alcohol and

wat er. The conpounds of the formula (1) may al so be used i n conbi nation
with a cyclodextrin. Cyclodextrins are known to forminclusion and

non-incl usi &g NgQER ﬁt&ﬁﬁteﬂb trBs@Hélﬁ:e”NlﬂR}”s@&ctrEQﬁéfét lhoﬁﬂ ehsés consistent

drug-cycl odextrin conplex may nodi fy the sol ubili di ssol utiion rate,

bi oavai | &i mithytherpropesed @tmptqrgs pr%lpfb'at:tﬁﬂetlc &heml% Hise(@)|are given in

Dr ug-cycl od in.. ex gepeL.al s and
adm ni strat ﬁéﬁé ?’%Ef‘ﬁ@% Asgg‘ﬁﬁﬁeq?t efr?ﬁﬁaqt | \lt/ée&rﬁ&gy s'iéﬁg con‘tﬁ e%%tﬁ i@gﬁ“{/\ﬁn%tl h the

drug the cyabbdeiitions faaslehgnatmﬂo&majmr aeadtsl:i arg sadnigtert've:l doupletad, a
iliser odextrins

carrier, or sol.u -, b nd
are most coLﬂPE'ﬂty q, Quansh d@umlﬁtml%tp g&nB "ar ed@ 8§I Eﬁ?rﬁ%z) were
WO A- 91/ 111 febordia fiy Prélifemissprag |df&aﬁlo9|8lh55é.4'8he fdliowing ablireviafipnshaws ed
that all references herein to treat &%& urati \ﬁ: paI I méese and
prophy! d& i beer e Mspdntfor 3GomERRN ¢ ﬁ@ Htﬁen lapr BGYIgERChIgrOfIR: >
dimethylsulphoxide. The abbreviation psi means pounds per square inch.
Where thin layer chromatography (TLC) has been used it refers to silica gel
TLC using silica gel 60 Fzss plates, Ry is the distance traveiled by a compound
divided by the distance travelled by the solvent front on a TLC plate. The
15 abbreviation Ac has been used in plade of acetyl and TBDMS means tert-

butyldimethylsilyl.

EXAMPLE 1:
N-({9-[(2R,3R,45,5R)-3,4-Dihydroxy-5-(hydroxymethyi)tetrahydro-2-

20 furanyl]-6-[(2,2-diphenylethyl)amino]-SH-purin-2-ylymethyl)-2-methyl-1-
propanesulfonamide

o g
N\Iﬁ ] ——;\g(l\/n—

El

OH

g
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WO 01/27130 24 PCT/LB00101444 (i) a compound of the formula g
pharmaceutically acceptable salt or solvate thereof; (ii) a pro ess for
the preparation of a conpound of the formula (1) or a pharmaceutically
acceptabl e salt or solvate thereof; 5 (iii) a pharmaceutical conposition

i ncluding a con“ﬁ)ound of-the fornula (1)26r a pharmaceutically acceptable
salt or Y¥QW3718% hereof, together with a pharmaceuti calBGIIBMM#Mabl e

exci pi ent, diluent or carrier; (iv) a conpound of the formula (1) or a
phar maceuti cal | y acceptable salt, solvate or conposition thereof, for use

phar maceut | fal Poeftnc i BRABFASAEATORROR LiabaiodhirrabiEet, e

manuf act ured@heﬁyleﬂ@gaﬁﬁrfqg.{[ﬂ Bm;ﬂﬁilfo’my[jaﬁmﬁﬂﬁ!mimygﬂp@ﬁn@ -Al a receptor

agoni st ndi ca e e_of compound_of the fornmula (1) or of
agph;fmal:Zuvt'nea'ahgﬂrol%ﬁaewmcsrﬁté?mmg, ocpire (Prepsipiian 9 80 SARFELT. 1 or

the manufac b%nag n?j‘t1'32%b$mtr%&ur%%%ate( Wrh ahaemeﬁran@f rr@nqprmound
of the fornu o} har maceutically acceptable salt, vate or

conposi t Bonwas eﬁ’llél'eﬂ atf repm te@lmaiumé@rue doyfs. aTherré‘dN@ﬁWﬁ% r 13@9"@'4’1 angeeat nent
of a respirgl &fcﬁd%r@?ﬁﬁg anfdné ‘f%élllrj]ﬁge §?ﬂlﬁg§8fi ‘betwedn oX)F %Seli?.@aﬁd HRAse 1S

selected fro consi respiratory distress syndrome
(ARDS), br ofihéi ctrganlcthasel was sepacatedi and ¢he colvend retnoved | welep reduced vy

g: ﬁﬁg;ste i chﬁ@s%H{ekbﬁq%Zre%iduea%léQ HRen %%EX& %@aco:B&a%”EﬂPbﬁm%H@g%Bhy %W &fi]éac
gel eluting with a gradient system of dichloromethane : methano! - 0.88

10 ammonia (95 : 5 : 0.5 by volume) gradually changing to dichloromethane :
methano! : 0.88 ammoenia (90 : 10 : 1 by volume) to afford the title'comp'ound

(77mg).

MS: 597 (MH"); 619 (MNa™).

15
TH-NMR (CDClg) & : 7.60 (1H, br s), 7.20-7.38 (10H, m), 6.02 (1H, br s), 5.91
(1H, br d), 5.81 (1H, 1), 5.70 (1H, d), 4.83 (1H, br s), 4.50 (1H, d), 4.07-4.40
(7H, m), 3.90 (1H, d), 3.75 (1H, 1), 3.32 (1H, s}, 2.95 (2H, d), 2.26 (1H, m), 4.06
(6H, d).

20
Analysis : Found C, 57.54; H, 6.10; N, 13.76%; ngHsstOsS 0.5H,0 requires
C, 57.52; H, 6.11; N, 13.88%.

25

30



(ix) the use of a conpound of the formula (1) or of a phar rraQ;eMg{,Q@My 25
acceptabl e salt, solvate or conposition thereof, for the manufacture of a
medi canment for the treatnent of septic shock, nale erectile dysfunction,
hypertensi on, stroke, epilepsy, cerebral i schaem a, peripheral vascul ar

di sease, 805t -1 schaem ¢ reperfusion i njaﬁ y, di abetes, rheumatoid arthritis,
mul tipl YOOHEH3Li S, psoriasis, allergic dermatitis, ecz BERIBOOOLES at i ve
colitis, 30 Crohns disease, i nf | armat ory bowel disease, Heliobacter
pylori-gastritis, non-Heliobacter pylori gastritis, non-steroidal
anti-infla w I%;11;‘1_119 ‘4 May 2004 25 WO 01/27230 PCT/I1BOQ 01444 (x)

I nduced da g &k fe gastro-intestinal tract or a psychotic disorder, or
for wound idretv-641h et télmﬂyﬂﬁtﬁd herein. 4 My
2004 WD Ollngﬁg 6(9;2?63%?:% O%’aﬂ% %ye ? |qu Eﬂ) les jllustrate the

pr epar at i oﬁmnylh&(ﬁbﬁpemmnmokmpum-%m]mth }bermmss Henaatde: i c
resonance (NVMR) spectra were in all cases consistent 5 with the propased
structures. Characteristic chemcal shifts (& are given in

parts-per-mllion d jeld fromtetramet hyl sil ane using conventi onal
abbreviations for d ation of major peak .g. s, singlet; d, doublet;
t, triplet; g, quart®t; ym mnultiplet; br, The mass spectra (m z)
wer e

A -solution of benzenesulphony! chioride (0.067g, 0.38mmol) in dry
tetrahydrofuran (2ml) was added over 10 minutes to a stirred solution of
(2H,SR,4S,5H)-2—[2~(aminomethyl)-6-(phenethyIamino)-9H—purin-9-yl]—5-

10 (hydroxymethyl)tetrahydro-3,4-furandiol (0.19g, 0.48mmol) (Preparation 12)
and triethylamine (0.14g, 1.38mmol) in dry tetrahydrofuran (10mi) at 0°C under
an atmosphere of nitrogen. The mixiure was stirred at 0°C for 15 minutes. The
soivent was then removed under reduced pressure and the residue azeotroped
with dichloromethane (x3). The residue was purified by column chromatography

15 on silica gel eluting with dichloromethane : methanol : 0.88 ammonia (92 : 8 :
0.4 by volume), to give the product which was triturated with diethyl ether,
fitered and dried to afford the title compound as a solid {200mg).

MS: 540 (MH").

20
'H-NMR (CDCls) & : 7.82 (2H, d), 7.63 (1H, s), 7.16-7.45 (8H, m), 6.02-6.22
(2H, m), 5.96 (1H, br s), 5.70 (1H, d), 4.82 (1H, m), 4.47 (1H, d) 4.02-4.34 (4H,
m), 3.62-3.98 (4H, m), 3.37 (1H, s), 2.92 (2H, 1).

25



recorded in the thernospray ionisation node. The foll ow ng ab&ang'B%%ons
have 10 been used for common sol vents: CDClI 3, deuterochloroform )

di et hyl sul phoxi de. The abbrevi ati on psi nmeans pounds per square inch.
VWhere thin |layer chromat ography (TLC) s been used it refers to silica gel
TLC usi nﬂfozﬁ)zhg gel 60 F4 plates, Rf the distance travelled by a
conpound’ “di Vi ded by the distance travel led by the sol vE&RTBYGHon a TLC
pl ate. The 15 abbreviation Ac has been used in place of acetyl and TBDMS
means tert- butyldinethylsilyl. EXAWPLE 1: N ({9-[(2R 3

R, 4S, 5R) - 3, ﬁ%ﬂg gxy-5- (hydroxymet hyl )tetrahydro-2 20

furanyl] - 6- phenyl et hyl ) am no] - 9H purin-2 vyl } net hyl) - 2- et hyl -

pr opanesul fNr({m[(QBQB,MW adnihytivoqts-thidimxymathyl)ieB@bydid-24 A sol ut [ on
of (2R, 3R 4 cet hyl -5- (6-f (2, 2-

di phenyl et %c# ?af’&m’i'?ﬁmx’&ﬁ gﬁ/’??éﬁf" 5] et hyl } - 9H puri n- 9-

yl ) tetrahy Iﬁnatﬁyljﬁﬁ?&bné@ﬂ?&iﬁn(dbﬁsng 0. 26mmol ) (Preparation 9) and

sodi um carbonate (140nmg, 1.32mml) in a mxture of water (2nl) and

met hanol 8(10m ) 5 was stirred at roomtenperature for 6 hours. The sol vent
was renoved under reduced pressure and the residue partitioned between
ethyl acetate and brine. The organic phase was separated and the sol vent
renoved under reduc gA~essure. The residue was _then purified by colum
chromat ography on s | pNt syst em of

di chl or onet hane :

A suspension of (2FI,3R,4S,5R)42-{24(aminomethyl)-6-[(1-
10 naphthylmethyl)amino]-9H-purin-8-yl}-5-(hydroxymethyltetrahydro-3,4-furandiol
(0.16g, 0.37mmol) {Preparation 15) in dioxan (28ml) was heated gently until a
solution was achieved. The solution was cooled to room temperature and
treated with triethylamine (0.12g, 1.19mmol) followed by addition of a solution
of benzenesulphonyl chloride (0.060g, 0.34mmol) in dioxan (2mi) over 10
15 minutes. The mixture was then stirred at room temperature for 30 minutes. The
- solvent was removed under reduced pressure and the residue azeotroped with
dichloromethane. The residue was purified by column chromatography on silica
gel eluting with dichloromethane : methanol : 0.88 ammonia (92 : 8 : 0.4 by
volume) to afford the title compound as a white solid (150mg).
20
MS: 577 (MH").

'H-NMR (DMSO-d¢) 3 : 8.15-8.40 (3H, m), 7.20-7.98 (12H, m), 5.85 (1H, d),
5.38 (1H, d), 5.00-5.36 (4H, m), 4.52 (1H, q), 4.13 (1H, m) 4.00 (2H, s), 3.92
25 (1H, d), 3.42-3.72 (2H, m).



10 amonia (95 : 5 : 0.5 by volune) gradually changing to di @Mggga& hane
nmet hanol : 0.88 ammonia (90 : 10 : 1 by volune) to afford the ti

compound (77ng). Ms: 597 (MH); 619 (MNa~). 15 1HNWR (CDCI3) 3 : 7.60 (1
H br s), 7.20-7.38 (10H, m, 6.02 (1 H br s), 5.92 (1 H br d), '5.81 (1
H t), 570 (1 H d), 4.83 (1 H, br s), 38. 50 (1 H d), 4.07-4.40 (7H, m,
3.90 (1 MO8 75 (1 H t), 3.32 (1 H s), 2.95 (2H acrmeods4gl H n,
4.06 (6H, d). 20 Analysis : Found C, 57.54; H, 6.10; N, 13.76%
C29H3sN6(6S. 0.5H20 requires C, 57.52; H, 6.11; N, 13.88% 25 30 4 My
2004 WO 0Wr130 28 PCT/]B00/ 01444 EXAMPLE 2: M ([9-[(2R 3 R 4S,5 R) -3, 4-Di
hydr oxy- 5- (hydr oxynet hyl )t et rahydr o- 2-

furanyl ] - 6- @XmapLEyd-am no) - 9H purin-2 yl ] met hyl } benzenesul fonamide 5 NH A
- solution of benzenesul phonyl chloride (0.067 0.38mmol ) in dr

t et r ahydr of @riyciepantylisopsaaybamingl-NHIM(2F3R 466 R-3,4:dihydroxytart i on of
(2R, 3R 4S, 5 (RlaroxyhidiAflReRiyars = ﬁuénﬂfﬁﬁné‘mﬁmﬁg}leﬂﬁﬂfnfnwa% yl1-5

5 purin-2-yl}methyl)ethanesulfonamide

§ 'OH " SN\ &(j':m ”N\s)

H //\\ s
() ) =
o 0 /AN

N-({9-[(2R,3R 4 S,5R)-3,4-Dihydroxy-5-(hydroxymethyl)tetrahydro-2-furanyl}-6-
[(2,2-diphenylethyl)amino]-9 H-purin-2-ylimethyl)ethylenesulfonamide (60 mg,
0.11 mmol) (Preparation 16) was dissolved in A-isopropylcyclopentanamine
10 (2ml) (Preparation 17) and the reaction mixture was heated under reflux for two
hours. The excess reagent was removed under reduced pressure and the
residue was partitioned between dichloromethane (50ml) and water (30mi). The
organic layer was evaporated and dried (anhydrous magnesium sulphate) and
the residue was purified by column chromatography on silica gel eluting with
15 dichioromethane:methanol:ammonia (92:7:1 by volume) to give the title
compound (13mg) as an oil. '

MS: 695 (MH").

20 'H-NMR (CDsOD) 8 : (1H, s), 7.35-7.20 (10H, m), 6.00-5.95 (1H, m), 4.70-4.65
(1H, m), 4.55-4.50 (1H, m), 4.35-4.25 (6H, m), 4.15 (iH, s), 3.90-3.85 (1H, m),
3.75-3.70 (1H, m}, 3.15-3.10 (2H, m), 3.00-2.90 (2H, m), 2.90-2.80 (2H, m),
1.70-1.60 (2H, m), 1.60-1.50 (2H, m), 1.50-1.40 (2H, m), 1.35-1.15 (2H, m),
0.9-0.85(6H, m).



10 (hydroxynet hyl)tetrahydro-3, 4-furandiol (0.19g, 0.48mml) [ ?gégt I on
12) and triethylamne (0.14g, 1.39mvl) in dry tetrahydrofuran ? m) at
OC under an atnosphere of nitrogen. The m xture was stirred at 0C for 15
m nutes. The solvent was then renoved under reduced pressure and the

resi due azeotroped with dichloronethane3l(x3). The residue was purified by
col um cKid E’Braphy 15 on silica gel eluting with dicHicanBepisene :

nmet hanol : 0.88 amonia (92 : 8 : 0.4 by volune), to give the product
which was triturated with diethyl ether, filtered and dried to afford the
title conpound as a solid (200ng). Ms: 540 (MHI. 20 "H- NWR (CDCI 3) 8 :
7.82 (2H, d), 7.63 (1 H s), 7.16-7.45 (8H, nm), 6.02-6.22 (2H, m, 5.96 (1
g, 6t2)r 35)9 8 . (5 Tie (fdllddgng)l?reﬁa;&ﬂo(lé dégcgt)ze (tlgb Ab?ega‘rai;d%n ?} I\c/:aeﬁaggg\}feﬁv\%ecgfl}dgn%

. 62-3. 4H w 3. 37 (.1 S . H t). y

29 PCr/ | BOY 6?&@! s Rifsieding Exapnples. '

(t9-[ (2R 3R, 4S, 5R) - 3, 4- Di hydr oxy- 5- (hydr oxynet hyl ) t et r ahydr o- 2-
furanyl]-6-[(1-napht hyl met hyl b@m’ no] - 9f f puri n- 2- .

yl } net hyl PheRRERARATION:T g&-Bichlorp-Brtetrapydro-2H-pyran-2-yl-9H-purine

cl Cl
¢ ¢ f
H N/)\CI LQJN N’km

2,6-Dichloro-9H-purine  (20g, 0.11mol} and 4-toluenesulphonic - acid
monohydrate (0.2g) were dissoived in ethyl acetate (300ml), the mixture was
heated to 50°C and a solution of 2,3-dihydropyran (12.6ml, 0.14mol) in ethyl

10 acetate (50ml) was added slowly over 30min. The reaction mixture was then
cooled to rocom temperature, water (100ml) was added and the pH of the
solution was adjusted to 7 with a saturated aqueous solution of sodium
hydrogen carbonate. The layers were separated and the organic layer was
washed sequentially with water and brine, dried over anhydrous magnesium

15 sulphate, filtered and evaporated under reduced pressure. The residue was
azeotroped from pentane (x2) to afford the title compound as a slightly impui'e
white solid (30.9g). '

'H-NMR (CDCls) § : 8.30 (1H, s), 5.75 (1H, dd), 4.25-4.15 (1H, m), 3.85-3.70
20 (1H, m), 2.20-1.60 (6H, m).

PREPARATION 2: 2-Chloro-N-(2,2-diphenylethyl)-9-tetrahydro-2 H-pyran-2-
yI-SH-purin-6-amine

" ~
A
C,j(NI:”ch

cl
ap
[oj<ﬂ I N')\CI




i f O A suspension of (2R 3R 4S5R) 2-{2-(am nonmethyl)-6-[(1- 1@\43 2004
napht hyl nmet hyl ) am no] - 9H puri n-9-yl } - 5- (hydr oxynet hyl )t et rahydr o- 3, 4-f ur and
iol (0.16g, 0.37mmmol) (Preparation 15) in dioxan (28m) was heated gently
until a solution was achi eved. The solution was cooled to roomtenperature
and treated with triethylanne (0.12g,32.19mol) followed by addition of a
sol uti on W&VHEWzenesul phonyl chloride (0.060g, O0.34nmolBCHmoIsssan ( 2ni)
over 10 15 mnutes. The mixture was then stirred at roomtenperature for 30
m nutes. The solvent was renoved under reduced pressure and the residue

t d with .dichl hane. . T id i £.i ed.b I
e omeped A sOuyrion Bf 2 ATHlgIS St PuRor W St dPRAAERIATT)

0. 88 ammoni 336.8g, :0.$1mol). it Roprofsl Liledhd! qeabily washeehidd vithompetpidnas a
white solid (150ng). 20 |vs:_597 M) HNVR (DVEO, dB -8 15-8. 40 (3H,
T o " atoniami2-pippanaring (o b.27siclnd 22-dghendieBylam P40, m
4.52 (1 H, ‘@.13@ %3ar{dltﬂ'e' ré8ultiry AxtlAs Iwas) heate@2at Adtluklfor: 3 hours- 4he3- 72
(2H, m). 4 NBy 2004 WO 01/ 27130 80 PCT/ 1B00101444 EXANMPLE 4: 2-]Cycl opentyl

(1 sopropy) @ﬂilVﬁD] WRS (feiopveq mndeY iegusey Pressuse agg ths fesidue was a_zeotroped
A
silica gel eluting with a gradient system of ethyl acetate : hexane (40 : 60 by
volume) gradually changing to ethyt acetate : hexane (60 : 40 by volume) to
afford the title compound as a foam (49.7g).
10
'H-NMR (CDCl3) & : 7.95-7.75 (1H, br s), 7.35-7.15 (10H, m), 5.80-5.70 (1H. br
s), 5.65 (1H, d), 4.35 (1H, m), 4.30-4.18 (1R, br s), 4.10 (1H, d), 3.70 (1H, 1},

2.05-1.95 (2H, m), 1.95-1.80 (1H, m), 1.80-1.55 (3H, m).

15 PREPARATION 3: N-(2,2-Diphenylethyl)-2-(methylsulfanyl)-9-tetrahydro-
2H-pyran-2-yl-9H-purin-6-amine

%
'0 «:fpl\m ' (z"%i D
J Y

A solution of 2-chloro-N-(2,2-diphenylethyl)-9-tetrahydro-2H-pyran-2-yl-9H-
purin-6-amine (Preparation 2) (49.7g, 0.11mol) in dry N,N-dimethylformamide
20 (200ml) was treated with sodium thiomethoxide (10g, 0.14mol) and the resulting
mixture heated under an atmosphere of nitrogen at 100°C for 90 minutes. The
mixture was stirred at room temperature for 72 hours and then reheated to
100°C for a further 2 hours. The reaction mixture was cooled and diluted with
water (1000ml). - A suspension was formed which was extracted into diethyl
25 ether (x2). The combined organic layers were washed sequentially with water
and brine, dried over anhydrous magnesium sulphate, filtered and evaporated
under reduced pressure. The residue was azeotroped from diethyl ether and



1V-({9-[(2 R3 R 4 4 May 2004

S, 5R) - 3, 4- Di hydr oxy- 5- (hydr oxynet hyl )t et rahydr o- 2-f uranyl ] - 6-

[ (2, 2-di phenyl et hyl ) am no] - 9H puri n- 2-yl } met hyl ) et hyl enesul f onam de (60 ng,
0.11 hmol ) (Preparation 16) was dissolved in Nisopropyl cycl opentanam ne 10
(2nl) (Prgjoaration 17) and the reacti onS%i xt ure was heated under reflux for
two  houl@ 920 xcess reagent was removed under reducedCRABYOMYE and t he
resi due was partitioned between dichl oronet hane (50mL) and water (30nil).
The organic |ayer was evaporated and dri ed (anhydrous magnesi um sul phat e)

d- th ' ' ili I

oluting w ¢ iPeBeRe Sy bl e BN 2 ARRAAEN. 00 Lo i) 1o give
the title conmpound (13ng) as an oil. M. 695 ( ). 20 'H- NWR (CD30OD) 8:

1 H, , (435-7. 2 0] 6.00-5. . 4. 70-4. 65 1 H ,
47 56. 40 ( IPRIR (Caces . bBodafh shir2a 728 lioMlimicp 0588 8 A
3.75-3.70 (%39 (3H, P 420-3.080162H), 5.8003.69 (119, ), %66 &, 4)) 2.18-P90 a0 (2H
m,. 1.70-1.60 (2ZH, n& 1.60-1.50 (2H, m, 1.50-1.40 (2H, m, 1.35-1.15
(2H, m, 5 0m), 3.9951.60(SHM)4 May 2004 WO 01/27130 31 PCT/[BO(c)/ 01444 The
foll owi ng Preparations describe the preparation of certain internedi ates
used in the precedi ng Exanpl es. 5 PREPARATI ON 1:
2, 6- Di chl or PAERPARATIQON 4: 2 HN4(2,2ddiphenylethylp2r(methylsuliGhyl)-9-tetrahydro-

2,6-Dichl orQ-9H purjn 0 .11, nol) and 4-tol uenesul phonic - acid
nonohydr at e%&?ﬂp&f‘%\ﬂﬁg%‘g’%&'ﬁéﬂmeﬂ ethyl acetate (300ml), the mixture was
HN H’ ‘
p O — e
o N N’ ? o N N, ,S:Me
o St

10 A solution of Oxone (irade mark) (potassium peroxymonosulphate) (44g,
71.7mmol) in water (200ml) was added dropwise over 2 tidurs to a solution of
N-(2,2-diphenylethyl)-2-(methylsulfanyl)-9-tetrahydro-2H-pyran-2-yl-OH-purin-6-
amine (Preparation 3) (25g, 56.2mmol) and sodium hydrogen carbonate (20g,
238mmol) in acetone (1000mt) and water (250mi). The resulting mixture was

i5 stirred at room temperature for 24 hours, filtered and the residue washed with
acetone. The acetone was removed from the filtrate under reduced pressure
and the resulting aqueous residue extracted with ethyl acetate and then

- dichloromethane. The combined organic layers were washed with brine, dried
with anhydrous magnesium sulphate, filtered and evaporated under reduced

20 pressure. The residue was triturated with diethyl ether, filtered, washed with
diethyl ether and pentane and then dried to afford the title compound as a
white solid (20.32g).

"H-NMR (CDCls) § : 8.00 (1H, s), 7.35-7.15 (10H, m), 6.05-5.95 (1H, br s), 5.75

25 (1H, d), 4.40-4.35 (1H, m), 4.35-4.20 (2H, br s), 4.15-4.05 (1H, m), 3.75 (1H, 1),
3.30 (3H, s), 2.18-2.05 (1H, m), 2.05-1.98 (1H, m), 1.98-1.80 (1H, m), 1.80-1.60
(3H, m).



heated to 50C and a solution of 2,3-:dihydropyran (12.6n1, 041|(]1g9§b04n
ethyl 10 acetate (50nl) was added sl ovay over 30m n. The reaction mxture
was then cooled to roomtenperature, water (100m ) was added and the pH of
the solution was adjusted to 7 with a saturated aqueous sol ution of sodium
hydrogen carbonate. The |ayers were seps ated and the organic | ayer was
washed s®uerpriaal [y with water and brine, dried over anhytdvssmergmgnesi um 15
sul phate, filtered and evaporated under reduced pressure. The residue was
azeotroped from pentane (x2) to afford the title conpound as a slightly

i mpure white solid (30.9g). 'H NWVR (CDCl 3) S 8.30 (1 H s), 575 (1 H,
dd), 4.25-4.15 (1 H m, 3.85-3.70 20 (1 H, ,220160(6Hrr)

Ji - o pur (e EEEARATRIC & 6102, COSEKYRY M oim B} SeR MR B s

sol ution onySH—pllrmd-amrﬁemmleahydro 2H pyran-2-yl - 9H purine (Preparation
1) (30.9g, 0.11 nmol) in isopropyl alcohol (600m) was treated wth

N-et hyl - N-. i sopropyl - 2- pr opana (47.5nl, 0.27npl1l) and
2, 2-di phenyl et hyl am ne (24. 8¢ 3nol) and the resulti

heated at reflux for 3 houng. en5 sol vent was rergyes
pressure and the residuey Nazroped fromethyl face
was purified by colum éhrlorg\og'gaph.y_o.n__,. ¢ ] /\

o] N o
oy SRl

5 A solution of N-(2,2-diphenylethyl)-2-(methylsulfonyl)-9-tetrahydro-2 H-pyran-2-
yl-9H-purin-6-amine  (Preparation 4) (20.1g, 42.1mmol) in dry N,N-

m Xture was
der reduced
The resi due

dimethylformamide (100ml) was treated with potassium cyanide (5.5g,
84.6mmol) and the mixture was heated at 120°C for 24 hours under a nitrogen
atmosphere. The mixture was then cooled to room temperature, poured into
10 water (1000mi) and stirred for a further 1 Hour. The resultant solid was slowly
filtered and washed several times with water. The solid was then dissolved in
dichloromethane and the resulting solution was washed with water, dried with
anhydrous magnesium sulphate, filtered and evaporated under reduced
pressure. The residue was azeotroped from diethyl ether twice to afford the
15 ftitle compound as an oil (17g).

'H-NMR (CDCls) & : 8.00 (1H, s), 7.40-7.20 (10H, m), 6.00-5.75 (1H, br s), 5.70
(1H, d), 4.40-4.20 (3H, m), 4.20-4.10 (1H, m), 3.80-3.70 (1H, m), 2.20-1.90 (3H,
m), 1.90-1.60 (3H, m).

20 |

25



silica gel eluting with a gradient systemof ethyl acetate : 9@90440 :

60 by volune) gradually changing to ethyl acetate : hexane (60 © 40 by

volune) to afford the title conpound as a foam (49.7g). 10 'H NMR (CDd 3)

& : 7.95-7.75 (1 H br s), 7.35-7.15 (1 OH n), 5.80-5.70 (1 H, br s),

5 65 (1 9', g) 4.35 (1 H m, 4.30-4.181 H br s), 4.10 (1 H d), 3.70 (1
QI (o ny, 1.95-1.80 (1 H n, 1.80-1. SPQUARNANME 15

PREPARATI ON 3: N-(2,2-Di phenyl et hyl)-2-(nethyl sul fanyl)-9-tetrahydro- 21

f-pyran-2-yl-9H purin-6-am ne A solution of

2-chl oro- M 2, 2-di phenyl et hyl ) - 9-tetrahydr o- 2H pyran-2 yl -9H purin-6-am ne

(Preparation 2) (49.7g, 0.11 nol) in dry N, N-dinethylformam de 20 (200 )

was treat edpREFARBATION®!:hi onet hoxi de (10g, 0.14nol) and the resulting

m xture heated under an atnosphere of nitrogen at 100C for 90 m nutes. The

m xture was rmomethuayﬂ-teémda@%pvr@n-wl-ﬂUcmgmarﬁcvll-ﬁé(e Z-cheated to
100C for a E {%’1&‘ lﬁyﬁi The reaction m xture was cool ed and dil uted
with water tﬁ rﬁ suspensi on was fornmed which was extracted into

di ethyl 85 ether (x2). The conbi ned organic | ayers were washed sequentially
with water and brine, dried over anhydrous nagnesi um sul phate, filtered
and evaporated under pssure. The | du S azeotroped from

di et hyl ether and 4 MayxgC AQ.D1/ 27130 33 I 1444 then pentane to
afford the title conpound a§ a foam (48.9q). N (CDC13) 8 :.7.80 (1H,
s), 7.20-7.10 (10H, m, 5.70>g 55 (2H, d), 4.40 40 (3H, n), 4.20-4.05 (1
H m, 3.80-3.65 (1 H, rr) 2, 0(311 . S), 2.15; 0 (3H,

dé\\. ég\»

A solution of 6-[(2,2-diphenylethyl)amino]-9-tetrahydro-2H-pyran-2-yl-9H-purine-
2-carbonitrile (5.70g, 13.18mmol) (Preparation 5) in ethanol (200ml) saturated
10 with ammonia gas was treated with Pearlmann’s catalyst {1.00g), pressurised to

60psi with hydrogen in a sealed vessel and stirred at room temperature for 30
hours. The mixture was filtered through a pad of Arbocel {trade mark) and the
solvent was removed under reduced pressure. The residue was azeotroped
from dichloromethane (x2) and then purified by column chromatography on

15 silica gel eluting with dichioromethane : methanol (95 : 5 by volume) gradually
changing to dichloromethane : methanol : 0.88 ammonia (90 : 10 : 0.5 by
volume) to afford the title compound (4.34g).

MS: 429 (MHY.
. 20
'H-NMR (CDCk) & : 7.84 (1H, s), 7.14-7.36 (10H, m), 5.70 (1H, d), 5.50-5.70
(1H, br s), 4.20-4.42 (3H, m), 4.14 (1H, d), 3.95 (2H, s), 3.78 (1H, 1), 1.90-2.20
(5H, m), 1.50-1.88 (3H, m).
25



5 n‘), 1.90-1. 60 (3H, n‘) PREPARATI ON 4: 4 Mav 2004

N- (2, 2- Di phenyl et hyl ) -2- (net hyl sul fonyl )-9-tetrahydro- 2H pyran-2-yl -

H purin-6-am ne 10 A solution of Oxone (trade nmark) (potassium .

per oxynonosul phate) (44g, 71.7mmol) in water (200nml) was added dr opwi se
over 2 hours to a solution of 11 36

(2, 2-di pERYVEAHY| ) - 2- (et hyl sul fanyl ) -9-t et rahydro-2H PCI/IBON01444
pyran-2-yl -9H puri n-6- amne (Preparation 3) (25g,.56.2mmol) and sodi um
hydr ogen carbonate (20g, 238mmp1l) in acetone (1000m ) and water (250nil).
The resulting m xture was 15 stirred at roomtenperature for 24 hours,
filtered and the resi due washed with acetone. The acetone was renoved from

the filtratg ﬁ'W“"ﬁd pressure and the resulting aqueous residue
extracted W|th et acetate and then dichl-oronethane. The conbined
organic | ayd\l-t{&-[@,&- wlethybaminaif-tetrahyirod H-pytamgad-Qkputigrdesi um

sul phate, fi] ced 20 pressure. The residue
was trituratk éﬁnéﬁ&p—aﬁ-ﬁ&‘iﬁ%‘i)&?éégn%ﬁ%%@ , washed with diethyl ether and
pentane a®d then dried to afford the title conpound as a white solid

. 32Q9) . : 8. , s), 7.35-7. , , 6.05-5.
(20.32g). "HNWR (CDCI3) 8 :8.00 (1 H, s), 7.35-7.15 (10H, m, 6.05-5.95 (1

H br s), 575 25 ( .40-4.35 (1 , -4.20 (2H, br s),
4.15-4.05 (1 H, m, t), 3.30 (3 -2.05 (1 H m,
2.05-1.98 (1 H m, 1.98J1.80 (1 H mn), 1.80-1.B0 (3H n). 4 May 2004 WO
01/ 27130 34 PCTIt BOO/ 0144%wPREPARATI ON 5: . -

=0

6-[ (2, 2- Di phenyl ethyl)?:ﬂ -9 tetrahyer-Zlé, o) an 2- _>_

yl - 9H- puri ne- 2- car boni N)\/

O

A solution of N-[2-(aminomethyl)-9-tetrahydro-2H-pyran-2-yl-9H-purin-6-yi]-N-

°=Cﬂ

(2,2-diphenylethyl)amine (3.70g, 8.63mmol) (Preparation 6) and triethylamine
10 (2.20g, 21.78mmol) in dry dichloromethane (20ml) was treated with 2-methyl-1-
) propanesulfonyl chioride (1.48g, 9.46mmol) and the mixture was stirred at room
temperature. for 18 hours. TLC indicated that some starting material still
remained and so further 2-methyl-1-propanesulfonyl! chioride (0.2g, 1.28mmol)
was added and the mixture was stirred ét room temperature for 1 hour. The
15 solvent was removed under reduced pressure and the residue was purified by
column chromatography on silica gel eluting with dichloromethane : methanol

(98 : 2 by volume) to afford the titte compound as a foam (4.4g).

MS: 549 (MH").

20
'H-NMR (CDCl) 5 : 7.86 (1H, s), 7.16-7.36 (10H, m), 5.74 (1H, br s), 5.64 (1H,
d), 5.57 (1H, 1), 4.18-4.46 (5H, m), 4.14 (1H, d), 3.77 (1H, 1), 2.92 (2H, d), 2.28
(1H, m) 1.92-2.10 (3H, m), 1.58-1.88 (3H, m), 1.03 (6H, d).

25



5 A sol ution of

N- (2, 2-di phenyl et hyl ) - 2- (et hyl sul fonyl ) - 9-t et r ahydr o- 2H pyra 4nM%¥2004

yi -9H purin-6-am ne (Preparation 4) (20.1 g, 42.1 nmmol) in dry N, N

di methyl formam de (100nm ) was treated wi th potassi um cyani de (5.5g,
84.6mmol ) and the m xture was heated at 3720C for 24 hours under a nitrogen
at nrospheMQ 0IRABOM xt ure was then cool ed to room t enper atrorapopagdsed i nto 10
wat er (1000m ) and stirred for a further 1 hour. The resultant solid was
slowy filtered and washed several tinmes with water. The solid was then

di ssolved in dichloronmethane and the resulting solution was washed with
water, dried with anhydrous magnesi um sul phate, filtered and evaporated
under reducgREPARATION 8 .The residue was azeotroped from di et hyl ether
twice to afford the 15 title conpound as an oil H NVR (CDC13) 8 :
8. 00 (1 H, M{sze-mpnenvlgtmar%o]@Hapuan%yl(}methvl?rfi—mythvs-ﬁo ("I H d),
440 .20 ( 3.80-3.70 (1 H, , 2.20-1.90. (3H,

. 1.90-1. g’g°?g‘h?5‘ﬁ{&9§ﬁ”%ghﬁ'ﬁﬁh'%4 WO 01/ 27130 35 PCTI JBOO 01444
PREPARATIEQ\I 6 : N [2-(Am nonet hyl)-9-tetrahydro-2H pyran-2-yl-9H purin-6
yl]1-N-(2,2- diphen Iethyl amne 5 A solution of
6- ((2, 2-di phenyl@tr N] - 9-tetrahydro-2
2-carbonitrile ( 8mm|) (Preparatilg

sat ur at ed
N
N)\/”_ﬁ_>— ¢ I;N ﬂ—g—>—

-9H puri ne-
hanol (200mL)

A solution of N-({6-[(2,2-diphenylethyl)amino]-9-tetrahydro-2H-pyran-2-yl-9H-
purin-2-yl}methyl)-2-methyl-1-propanesuffonamide (4;309, 7.84mmot)

10 (Preparation 7) in ethano! (100ml) was heated to 37°C and then treated with
hydrochloric acid (2N, 15ml). The mixture was left to stand at room temperature
for 18 hours, after which time a crystalline precipitate was filtered off, washed
with ethanol (10ml) and dried to afford the title compound as a solid (3.0g).

15 'H-NMR (DMSO-d) & : 8.48 (1H, br s), 7.75 (1H, br s), 7.37 (4H, d), 7.27 (4H,
dd), 7.16 (2H, dd), 4.56 (1H, 1), 4.20-4.40 (4H, m), 2.95 (2H, d), 2.10 (1H, m),
0.95 (6H, d).

20

25



10 with anmmoni a gas was treated with Pearlmann's catalyst (1.00g) 004
pressurised to 60psi with hydrogen in a sealed vessel and stirred at room
tenperature for 30 hours. The mxture was filtered through a pad of
Arbocel (trade mark) and the solvent was renoved under reduced pressure.
The residue was azeotroped from dichl oB8methane (x2) and then purified by
col um chY@RHHy aphy on 15 silica gel eluting wth di chhornawifaane :

met hanol (95: 5 by volune) gradually changing to dichl oronethane :

met hanol : 0.88 ammonia (90 : 10 : 0.5 by volune) to afford the title
conpound (4. 34g) M5: 429 (MH). 20 1HNWR (CDCI3) 8 : 7.84 (1 H, s),

7.14-7.36 (1 OH, m), 5.70 (1 H d), 5.50-5.70 (1 H, br s), 4.20-4.42 (3H,
M, 4.14 (1pdesh 2H, s), 3.78 (1 H, t), 1.90-2.20 (5H, m,
1.50-1. 88 (glﬂ' m)g;ﬁh@ﬁ g(l\/ay 2004 WO 01/27130 36 PCT/ 180Q 01444 PREPARATI ON

N- ({ 6- [(%@MBMMW'PM-M{MMVMW-%@@n2 yl -9H purin 2-

L AR s Ty

(2, 2- di pisenyl)udttgydroidsturafyl/detate 63nmol ) (Preparation 6) and
triethylamne 10 (2.20g, 21.78mol) in dry dichl oronethane (20m) was
treated with 2-nethyl-1- propanesul fonyl chloride (1.48g, 9.46mmol) and the

m Xture was stirred at room

{Ik n_g ;) “ﬁé:\li?vmg)_

A" suspension of N-({6-[(2,2-diphenylethyl)amino]-9H-purin-2-yl}methyf)-2-
methyl-1-propanesulfonamide hydrochloride (Preparation 8) (0.21g, 0.42mmol)
10 in 1,1,1-trichloroethane (10ml) was treated with N,O—bis(irimethyiacetamide)
(0.6ml, 2.45mmol) and the mixture was heated under reflux for 2 hours. The
solvent was removed under reduced pressure and the residue was azeotroped
with toluene (x2). The residue was dissolved in toluene (10ml) and treated with
the B-D-ribofuranose-1,2,3,5-tetraacetate (0.16q, 0.50mmol) and
15 trimethyisilyltriflate (0.1ml, 0.5mmol). The mixture was then heated at reflux for
4 hours. The mixture was diluted with ethyl acetate, washed sequentially with
saturated aqueous sodium hydrogen carbonate solution and brine and
evaporated under reduced pressure. The residue was purified by column
chromatography on siiica gel eluting with a gradient system of dichloromethane
20 : methanol (98 : 2 by volume) gradually changing to dichloromethane :
methanol (95 : 5 by volume) to afford the title compound as a 1:3 mixture of o-

and p-anomers (188mg).

MS: 723 (MH"); 745 (MNa®).
25



tenperature for 18 hours. TLC indicated that some starting na;géggboétill
remai ned and so further 2-nmethyl-1 -propanesul fonyl chloride (O.

1.28mmwl) was added and the m xture was stirred at roomtenperature for 1
hour.  The 15 sol vent was renoved under Peduced pressure and the residue was
purifie ol uimm chr omat ogr aphy on 8Plica gel eluting with
dichlorg%€¥H§ﬁﬂ' met hanol (98 : 2 by volume) to affor T4 e conpound
as a foam (4.4g). Ms: 549 (M#4). 20 1H NWR (CDCl 3) 8 7.86 (1 H, s)
7.16-7.36 (1 OH, m, 5.74 (1 H br s), 5.64 (1 H, 5.57 (1 H,

w1 or 2 o Gpeaathd (hbehl ) (717‘**5%"’%'3& %?%E%”ﬁhﬁm’"zé& o "

01/27130 37.FCE.2HADM)18.88 (PHEPARAYISRS §0.75H, m), 5.51 (0.25H, m), 4.34-4.63

LHT-({6-[( - Di, pheny hyl ] - QH; I 0= 2 Vil 2 2- | zes
pr opanesul ﬁ%‘ﬁam)d}’;%ﬁ;ﬁjéﬁ;gﬁr éﬂ%@ﬂq‘s é’ 38]%[1%28%4%# HFE% 83'_?' SS{E{ B}‘, (sﬁ’
N-({6-[ (2, &di phenyl et hyl ) am no] - 9- t et r ahydr o- 2H pyr an- 2-yl - 9H.

purin- Za{%ll } et hyl ) - 2- et hyl -1 - pr opanesul f onam de (4.30g, 7.84mmol) 10
(Preparation 7) in ethanol (100n1) was heated to 37C and then treated with
hydr ochl or igg ﬁAW The m xture was left to stand at room
terrperature or ours, after V\/mchtlrreacrystalllne&empltate was

filtered oKZH,%&RMA@WMH@WMM&W]r5366-f=b|Q!‘P1’- YanordFt t | e

conpound aspuf;.li n: -y'l)qet‘-g'hycﬂ-))-s-furanyl acetate

10 CAz
A mixture of (2R,3R,4A,5R)-4-(acetyloxy)-2-{(acetyloxy)methyl]-5-(6-chloro-2-
iodo-9H-purin-9-yl)tetrahydro-3-furanyl acetate (J. Med. Chem., 1992, 35, 248)
(0.59, 0.93mmol) and copper (il) cyanide (0.11g, 1.23mmol} in N,N-
dimethylformamide was heated at 115°C for 90 minutes. The solvent was

15 removed under reduced pressure and the residue was purifiedr by column
chromatography on silica gel eluting with dichloromethane : ethyl acetate (4 : 1
by volume) to give a product which was then azeotroped sequentially with.
dichloromethane and diethyl ether to afford the title compound as a solid
(0.22g).

20
MS: 438 (MH").

'H-NMR (CDC};) 5 : 8.50 (1H, s), 6.28 (1H, d), 5.78 (1H, t), 5.53 (1H, m), 4.52
(1H, m), 4.42 (2H, m), 2.20 (3H, s), 2.17 (3H, 5), 2.10 (3H, 5).
25 |



15 1 HNWR (DMBO-d6) 5 : 8.48 (1 H, br s), 7.75 (1 H br s), 4gapdofsH d),
7.27 (4H, dd), 7.16 (2H, dd), 4.56 (1 H t), 4.20-4.40 (4H, m, 2.95 (2H,
d, 2.10 (1 H n, 0.95 (6H d). 20 25 4 May 2004 WO 01127130 38

PCT/ 1BOQ' 01444 PREPARATION 9: (2R 3 R 4R 5

R) - 4- (Acet yl ox A‘-Z-[(acetyl oxy) net hyl ] - 99(6-[ (2, 2-

di phenyl ¥ P?é i no] - 2-{[ (i sobutyl sul fonyl ) ani no] net hyi PCTABMH-O- 5
yl)tetrahydro-3 furanyl acetate A suspension of

N-({6-[(2, 2-di phenyl et hyl ) am no] - 9H puri n-2-yl } et hyl )-2- net hyl -1

- propanesul f onam de hydrochl oride (Preparation 8) (0.21 g, 0.42mmol) 10 in
1,1,1-trichloroethane (I1Om) was treated wwth N, O bis(trinethyl acetam de)
(0.6mL, 2.45mml) and the m xture was heated under reflux for 2 hours. The
sol vent was renoved under reduced pressure and the residue was azeotroped
with tol uend®RRBARATI@N L due was dissolved in toluene (10m) and treated

wth the P- ' é‘lﬂo - @g@? nmol ) and 15
trimet hyl si I(%%’?’%Fégtg 2 g&i ﬁﬁ%ﬁ%‘f‘? @bﬂé?ﬁ}t%@oﬁen heat ed at
reflex fos (phepethylamiino)8Hpurio-Oyltatrdhydrg-3sfuranyagatatecet ate, washed
sequentially wth saturated aqueous sodi um hydrogen carbonate sol uti on and
brine and evaporated under reduced pressure. The residue was purified by
colum chronmat ography on silica gel eluting w gradi ent system of

di chl oronet hane 20 : nethanol (98 : 2 by vol unej adual |y changing to

di chl or onet hane :

A solution of (2R,3R,4R,5R)-4-(acetyloxy)-2-[(acetyloxy)methyl]-5-(6-chloro-2-
‘ cyano-9H-purin-8-yhtetrahydro-3-furanyl acetate ~ (1.96g, 4.48mmol)
10 (Preparation 10) and triethylamine (1.8g, 17.8mmol) in acetonitrile (20ml) was
| treated with phenethylamine (0.60g, 4.96mmol) and the mixture was stirred at
room temperature under a nitrogen atmosphere for 2 hours. The solvent was
removed under reduced pressure and the residue was parlitioned between
dichloromethane (75ml) and water (20ml). The organic phase was separated
15 and the solvent was removed under reduced pressure. The foam was puriiied
by column chromatography on silica gel eluting with dichloromethane : ethyl
acetate (4 : 1 by volume) to give a product which was then azeotroped with
diethyl ether to afford the title compound as a foam (2.05g).

20 MS: 523 (MH".

"H-NMR (CDCly) & : 8.00 (1H, s), 7.17-7.35 (5H, m), 6.16 (1H, d), 6.03 (1H, br
s), 5.77 (1H, m), 5.57 (1H, m), 4.34-4.47 (3H, m), 3.80-4.00 (2H, br s), 2.98
(2H, m), 2.16 (3H, s), 2.14 (3H, s5), 2.08 (3H, ).

25



met hanol (95: 5 by volune) to afford the title conpound as agy4 gymgqure of
s- and 5-anoners (188ng). Ms: 723 (WH); 745 (MNa+). 25 4 May 2004 WO
0127130 39 PCTIIBOO 01444 SH NVR (CDClI 3) 8: 7.97 (0.25H, br s), 7.76
(0.75H, br s), 7.15-7.37 (10H, m, 7245|(225H m, 5.88 (1.75H, m, 5.73
(0 75H tnj%]l(o 25H, m, 4.34-4.63 "(8H, m, 2.95 (2H %ZZB(SH
s), , 2.00 (3H, s), 1.05 (6H, d). 5 PRESEBRYIM 10: (2R 3
R, 4R 5 R) 4- (Acetyi oxy)-2-[(acety| oxy)nmethyl]-5-(6-ch to ro-2-cyan-9H
purin-9 yl)tetrahydro-3-furanyi acetate 10 A m xture of

(2R, 3R, 4R, 5R) - 4- (acet yl oxy) 2-[ (acetyl oxy) net hyl]-5-(6-chl oro-2-

| odo- 9H puri n-9-yl)tetrahydro-3-furanyi acetate (J. Med. Chem, 1992, 35,
248) (0.5g, 0.93muol) and copper (I1) cyanide (0.11g, 1.23mmol) in N N

di met hyl f or ] ted at 115C for 90 minutes. The solvent was 15
renoved und@&%?'ﬁf@ésure and the residue was purified by col um
chromat ogr a@wan;zs;sR)-angAhuﬂbuteltm)-m(phedeniylammtaflftpuan-s-quyI acetate

(4: 1 bé vol une) [ product which was then azeotroped sequentially
c

ve
wWith. h('tdeM'Hﬁ 'WW‘@'PF@!W@EW"'{O afford the title conpound as a

solid (0.229).
Qf:&\n .

%~

oH

A solution of (2R,3R,4AR,5R)-4-(acetyloxy)-2-{(acetyloxy)methyl}-6-[2-cyano-6-

10 (phenethylamino)-9H-purin-9-yilietrahydro-3-furanyl acetate (1.0g, 1.91mmol)
(Preparation 11) in ethanol (40ml) saturated with ammonia gas was treated with
5% wiw palladium on charcoal (0.50g), pressurised to 1034 kPa (150psi) with
hydrogen in a sealed vessel and stirred at room temperature for 18 hours. TLC
analysis showed that some starting material still remained and therefore further

15 5% w/w palladium on charcoal (0.25g) and ethanol {20mi) saturated with
ammonia were added and the mixture was again preésurised to 1034 kPa
(150psi) with hydrogen in a sealed vessel and stirred at room temperature for
18 hours. The mixture was filtered through a pad of Arbocel (tfrade mark) and
the filtrate was evaporated under reduced pfessure. The residue was

20 azeotroped from dichloromethane, then purified by column chromatography on
silica gel eluting with dichloromethane : methanol : 0.88 ammonia (90 : 10 : 0.5
by volume) to afford the title compound as a white solid (340mg).

 MS: 401 (MH).
25



20 MS: 438 (MH#4). 1H-NMR (CDCI3) 8 : 8.50 (1 H, s), 6.28 (1 @Mg}%@ 78 (1
H t), 553 (1 H m, 4.52 (114, m, 4.42 (2H, m, 2.20 (3H, s),  2.17 (3H,
s), 2.10 (3H, s). 25 4 May 2004 WO 01/27130 40 PCT/]B00101444 PREPARATI ON
11 : (2R 3 R4 R 5 R -4-(Acetyl oxy)-2-[(acetyl oxy)nethyl]-5-[2-cyano-6- 5
(phenet hyl am no) - 9H- puri n-9-yl Jtetrahyd- 3-furanyl acetate A sol ution of
(2R, 3R, 4ARWRRTBe (acet yl oxy) - 2-[ (acet yl oxy) net hyl ] - 5- ( 6- GiTaB&01444

cyano- 9H purin-9-yl)tetrahydro-3-furanyl acetate (1.96g, 4.48mvol) 10
(Preparation 10) and triethyl am ne (1 8g, 17. 8mm|) in acetonitrile (20m)
was treategd V\nthﬂghenet hyl am ne and the m xture was

0.
stirred at est?ﬁ’dé;" &1 ﬁ?t_fr%béﬂ"-aﬁ”rﬁ)sﬁﬁér%%d?”@ﬂo@ﬁ@. The

sol vent vvas e r Uy t r itioned
bet ween ?h(:ne %eéﬁﬁpﬁﬁﬁmﬁé 4% 0% m’eﬁ%egér nr'c p%ggggmas
separ at ed lﬁl-hls)i &M(Mm};r& 664HH,rdd) 9.8 (dedtﬂ) ﬂéi!l@but)@ressure The foam
was purified by colum chronmatography on silica gel eluting with

di chl oronet hane : ethyl acetate (4 : 1 by volune) to give a product which
was then5angEpm1'mNha :diethyl ether to afford the title conpound as a
foam ( 2. 059 VB IVR 3 8.00 (1 H. s), 7.17-7.35
(5H, m, @4ﬁ,5ﬂ)-4 (6099'1?)5}')#'[(899@; % hl('lﬁr{zrﬁvag@ SHIt11-1, m,

4.34-4.47 (ﬁé—bhtﬂhméﬂ%aﬁnﬂg] -oFtpurih-gyitetralffdro-3-furanyl acetate

10
A solution of (2R,3R,4A,5R)-4-(acetyloxy)-2-[(acetyloxy)methyl}-5-(6-chloro-2-
cyano-9Hpurin—g-yl)tétrahydro-3-furahw acetate (3.0g, 6.86mmol} (Preparation
10), 1-naphthalenemethylamine (1.2g, 7.63mmol), and triethylamine (2.8g,
27.72mmol) in acetonitrile (30ml) was left to stand at room temperature for 2

15 hours during which time a fine precipitate slowly formed. The solvent was
removed under reduced pressure and the residue partitioned between
dichloromethane (150mf) and water (50ml). The organic phase was separated
and the solvent was evaporated under reduced pressure The residue was
purified by column chromatography on silica gel eluting with dichloromethane :

20 ethyl acetate (4 : 1 by volume) to give a product which was azeotroped with
dichloromethane to afford the title compound as a foam (3.6g). :

MS: 559 (MH").
25 'H-NMR (CDCl) § : 7.78-8.10 (4H, m), 7.38-7.62 (4H, m), 6.22 (1H, br s), 6.16

(1H, d), 5.78 (1H, 1), 5.56 (1H, m), 5.24 (2H, br s), 4.36-4.48 (3H, m), 2.18 (3H,
s), 2.15 (3H, s), 2.10 (3H, s).



(2H, m, 2.16 (3H, s), 2.14 (3H, s), 2.08 (3H, s). 25 4 My 2008y Y6b4
01/ 27130 41 PCT/ MDO/ 01444 PREPARATI ON 12:.
(2R, 3R, 4S, 5R) - 2-[ 2- (Am nonet hyl ) - 6- (phenet hyl am no) -9H purin-9-yl]-5- 5
(hydroxynet hyl )t etrahydro- 3, 4-furandi ol A sol ution of
(2R 3R, 4% ?1‘%71{1 (acetyl oxy)-2-[ (acetyl 05@) met hyl ] - 5-[ 2-cyano-6- 10

(phenet hy 4 -9H purin-9 yl]tetrahydro-3-furanyl acetRERIBOW0A4 1. 91
nmol ) (Preparatlon 11) in ethanol (40nl) saturated with ammoni a gas was
treated with 5% w w pall adi um on charcoal (0.50g), pressurised to 1034 kPa
(150psi) with hydrogen in a sealed vessel and stirred at roomtenperature
for 18 hours. TLC analysis showed that sonme starting material still
remai ned- and®REPARATIONf4 £ her 15 5% w w pal | adi um on charcoal (0.25g) and

o1 cssur | sed SURIHAREH LA inkFarpgevNeRabidiesd e 5n O
stirred at gﬁ%ﬁﬂﬁ?ﬁhéﬁﬂﬂﬁﬂlﬁb}sﬁfpME—Q-caTBSnﬁhI@ ure was filtered through

a pad of Arbocel (tfade rark) and 'the filtrate was evaporated under

reduced pressure. The residue was 20 azeotroped from di chl or omet hane, then

purified by colum chromatggraphy on silica gel ~elw{ing with

di chl oronet hane : net hano @: ammoni a (90: 6 by volune) to

afford the title conpoundSss g ite solid (340 401 (MH). 25 4 May
NH

2004

A solution of (2R,3R,4R,5R)-4-(acetyloxy)-2-[(acetyloxy)methyl}-5-{2-cyano-6-
[(1-naphthylmethyl)amino]-9H-purin-9-yl}tetrahydro-3-furanyl acetate (3.5g,

10 6.27mmol) (Preparation 13) in ethano! (120ml) was saturated with ammonia
gas and stirred at room temperature for 4 days. The solvent was removed
under reduced pressure and the residue was triturated with water (100mils),
filtered and dried to afford the title compound as a solid (2.49).

15
MS: 433 (MH?).

'H-NMR (DMSO-dg) & : 9.12 (1H, br s), 8.67 (1H, s), 8.24 (1H, d), 7.94 (1H, d),

7.82 (1H, m), 7.34-7.63 (4H, m), 5.91 (1H, d), 5.50 (1H, br s), 4.90-5.30 {4H,
20 m), 4.53 (1H, m), 4.14 (1H, brs), 3.95 (1H, m), 3.60 (2H, m).

25



WO 01/27130 42" PCT/1BOO 01444 ' H NVMR (DVSO-d6) 8 : 8.28 (lmapléoéa, 7.91
(LH brs), 7.14-7.33 (5H, m), 5.90 (1 H d), 538 ( 1 H br s): 5. 17 (1
H br s), 4.61 (L H brs), 413 (1 H br s), 3.95 (1 H s), 3.73 (5H m,
3.66 (1 H dd), 3.52 (1 H dd), 2.90 (2H, t). 5 PREPARATION 13: (2R 3

R 4R 5 R)-4- (Acetyl oxy)-2-[ (acetyl oxy) m hyl]-5-{2-cyano-6-[(1-

napht hyl M #3380 no] - 9H purin-9 yl }tetrahydro-3 furanyl PCraBomaieddl0 A

sol ution of

(2R, 3R, 4R, 5f) - 4- (acet yl oxy) - 2-[ (acet yl oxy) net hyl ] - 5- (6- chl or o- 2-

cyano- 9H pu&ﬁ%gﬁ&ima ydro-3-furanyt acetate (3.0g, 6.86mmol)

(Preparatio t"hal enenet hyl am ne (1.2g, 7.63mmol), and

triethylam (E:F?,Qﬁ;tf»ﬂsR)-&Y{-iﬂ(ﬂmﬂo)nétﬁyﬂfaeﬂﬂﬁﬁgﬂthﬂn{éiﬁﬂ}émm—éﬁ-bhrﬁﬂg-st and

at room tenperature for 15 hours during which tinme a fine precipitate

sl owl y f or n¥l-5-(lydrexymethylielsahydiasd ddfupanidiel r educed pressure and the
residue. partitioned between dichloronethane (150mL) and water (50nl). The
organi ¢ phase was separated and the solvent was evaporated under reduced
pressure The residue wasspufiNied by col um chfegatography on silica gel
eluting with dichl oronet}t 20 et hyl acet atlg

1 by volune) to give a

conmpound as a foam (3.6Q). > wCDCl 3) 8: 7.78-8.10
(4H, m, 7.38-7.62 (4H m
t), 5.56 (1 H n, 5.24 (2
(3H, s), 2.10 (3H, s).

s), 2.15

A solution of 9-[(2R,3R,4S,5R)-3,4-dihydroxy-5-(hydroxymethyl)tetrahydro-2-

furanyl}-6-[(1-naphthylmethyl)amino}-9H-purine-2-carbonitrile (0.75g, 1.74mmol)

(Preparation 14) in ethanol (30ml) was saturated with ammonia gas, treated

- 10 with 5% w/w palladium on charcoal (0.50g), pressurised to 1034 kPa (150psi)

‘ with hydrogen in a sealed vessel and stirred at room temperature for 42 hours.

TLC analysis indicated that some starting material siill remained and therefore

further 5% w/w palladium on charcoal (0.30g) and ethanol (10mi) saturated with

ammonia gas were added. The mixture was re-pressurised to 1034 kPa

15 (150psi) with hydrogen in a sealed vessel and stirred at room temperature for

24 hours. The mixture was filtered through a pad of Arbocel (trade mark) and

the filtrate was evaporated under reduced pressure. The residue was purified

by column chromatography on silica gel eluting with a gradient system of

dichloromethané : methanol : 0.88 ammonia (90 : 10 : 0.5 by volume) gradually

20 changing to dichloromethane : methanol : 0.88 ammonia (85 : 15 : 0.75 by
volume) to afford the title compound (0.18g). '

MS: 437 (MH").



WD 01/27130 43 PCTI1B00161444 PREPARATION 14: 9-[(2R 3 R 4S, 5 May 2004

R) - 3, 4- Di hydr oxy- 5- (hydr oxynet hyl )t et rahydr o- 2- f uranyl ) - 6-

[ (1- napht hyl et hyl ) am no] - 9H puri ne-2-carbonitrile 5 ° N A sol ution of

(2R, 3R, 4R, 5Fi ) - 4- (acetyl oxy) - 2-[ (acet yl $y) met hyl ] - 5- ( 2- cyano 6-

[(1- napmm;ﬁ% é)‘?yl)am' no) - 9H puri n- 9-y|§? et r ahydr o- 3- furan acet ate (3.5g,
10 6. 27mol E{l eparation 13) in ethanol (120nl) was saff é’? #th amoni a
gas and stirred at roomtenperature for 4 days. The sol vent was renoved
under reduced pressure and the residue was triturated with water (100ms),

filtered d t 5 MB:
433 () HREARRG A EEC £ 28 () bESERTIIN i) 37 98I, WRABD (P> 15,
d), 7.94 (1d},7.86-7.607(48® na)l 5:88 (HH, dj, 34387(163b(a)Hs ﬁ;(s t!I]S)-(‘!_GQI('fU) br 5. 50

(100 )33 ol isos G Mg SR bbb biabh dby By °

PREPARATI ON 15

(2R, 3R, 4%, 5';)#525;{%A‘$'ﬁ‘)nﬂqq%mt hyl ) - 6-[ ( 1- napht hyl met hyl ) am no] - 9H puri n- 9-
N-({9-[(2R,3R,4S,5R)-3,4-Dihydroxy-5-(hydroxymethyljtetrahydro-2-
furanyl]-6-[(2,2-diphenylethyl)amino]-9H-purin-2-

yl}methyl)ethylenesulfonamide

O

OH (
o\ / \ N —
N"' i
“\‘ - -,' \s/\‘\\.
HO ©OH ] 04 ;‘\0

10
2-Chloroethanesulfonyl chloride (0.06mi, 0.58mmol) was added to a solution of
(2R,3R,4S,5R)-2-{2-(aminomethyl)-6-[(2,2-diphenylethyl)amino]-3H-purin-9-yi}-
5-(hydroxymethyl)tetrahydro-3,4-furandiol (250mg, 0.52mmol) (Preparation 19)
and triethylamine (0.15mi, 1.1mmol) in dichloromethane (5ml). The reaction

15 mixture was stirred for two hours at room temperature then diluted with more
dichloromethane (50ml) and washed with water (50ml). The organic layer was
dried (anhydrous magnesium sulphate) and the solvent was evaporated to give
a residue that was purified by column chromatography on silica gel eluting with
methanol:dichloromethane (1:19 by volume) increasing in polarity to

20 methanol:dichloromethane (1:9 by volume). The solvent was removed under
reduced pressure to give the title compound (65mg) as an oil.

'H-NMR (CD;OD) 3 : 8.15 (1H, s), 7.40-7.15 (10H, m), 6.70-6.55 (1H, m), 6.15-
6.05 (1H, m), 6.00-5.95 (1H, m), 5.80-5.75 (1H, m), 4.75-4.70 (1H, m), 4.55-
25 450 (1H, m), 4.35-4.15 (6H, m), 3.95-3.85 (1H, m), 3.80-3.70 (1H, m).



yl)-5- (hydroxynet hyl ) tetrahydro-3,4 furandiol 5 A solution ofyg May 2004

9-[ (2R, 3R, 4S, 5R) - 3, 4- di hydr oxy-5- (hydr oxynet hyl )t etrahydro- 2-
furanyl]-6-[(1-naphtthyl met hyl)am no)-9F-purine-2-carbonitrile (0.75g,
1.74mol) (Preparation 14) in ethanol .(30m) was saturated wi th ammoni a
gas, treated 10 with 5% w w pal | adi um o#6 charcoal (0.50g), pressurised to
1034 kPaWOIH@@E3P) with hydrogen in a seal ed vessel and mtimBoeaid4st room
tenperature for 42 hours. - TLC anal ysis indicated that sone starting
material still remained and therefore further 5% w w pal | adi um on char coal
(0.30g) and ethanol (10m ) saturated with ammonia gas were added. The

m xture was re-pressurised to 1034 kPa 15 (150psi) with hydrogen in a

seal ed vess E‘}?]hﬁ ' .at roomtenperature for 24 hours. The m xture
was filtereght rougmmgg'd of Arbocel (trade mark) and the filtrate was
evapor at ed Nddopropyloycioppntanamine The residue was purified by colum
chromat ography on silica gel eluting with a gradi ent system of

di chl oronet hane : nmethanol : 0.88 amoni g (90: 10: 0.5 by volune) gradually
20 changing to dichl oronethane : neth . 0.88 ammonia (85 : 15 : 0.75 by
volune) to afford the title conpound .18g). Ms: 437 (MA . 4 May. 2004 WO
(c)1/27130 45 PCT/ 1 BOO 01444 ' H NWR Od6) S: 8.42 (1 H br s), 8.28
(2H, br s), 7.93 (1 H d), 7.80 (1 , 7.36-7.60 (4H, m, 5.88 (1 H,
d), 5.38 (1 H br s), 5.18 (3H, br s) .60 (1L H br nm, 4.13 (1 H, br s),
3.95 (1 H m, 3.71 (2H, s), 3.63 (1 H dd), 3.57 (1 H dd). 5 PREPARATI ON
16: 5 Sodium triacetoxyborohydride (33.76g, 0.16mol) was added to a solution of

cyclopentylamine (15ml, 0.15mol) in acetone (500ml). The reaction mixture was
stimed at room temperature for 24hr then the solvent was removed and the
reaction mixture was paritioned between ethyl acetate (400ml) and 2M
aqueous sodium hydroxide (150ml). The organic layer was separated, dried

10 (anhydrous magnesium sulphate) and evaporated under reduced pressure to
give the title compound (12g) as a liquid.

TH-NMR (CD30D) & : 3.20-3.10 (1H, m), 2.95-2.80 (1H, m), 1.95-1.80 (2H, m),
1.75-1.45 (4H, m), 1.35-1.20 (2H, m), 1.10-1.00 (6H, m).'
15
' PREPARATION 18:
(2R,3R,4R,5R)-4-(Acetyloxy)-2-[(acetyloxy)methyl]-5-{2-cyano-6-[(2,2-
diphenylethyl)amino}-9H-purin-8-yi}tetrahydro-3-furanyl acetate

Ph
Ph - HNTY
HNY N Ph
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N ({9-[ (2R 3R, 4S, 5R) - 3, 4- Di hydr oxy-5- (hydr oxynet hyl )t et r ahydr, -
furanyl]-6-[(2, 2-di phenyi et hyi)am no] -9l fpurin 2- 19ng2004

yl ) met hyl ) et hyl enesul f onam de 10 2- Chl or oet hanesul f onyt chl oride (0. 06n1,
0.58nmmmol ) was added to a solution of (2B,3 R4 S5

R)2-{2-(,a%i hyl)-6-[(2, 2-d i phenyl eyl )am no] -9Hpu rin-9-yl}-

5-( hydroxyr?rpi‘?ﬂi?f') tetrahydro-3, 4-furandiol (250ng, O. 52”1};5:{1‘5[8({0@ aration
19) and triethylamine (0.15n, 1.1 mmol) in dichloronet hane (5nl). The
reaction 15 m xture was stirred for two hours at roomtenperature then

diluted wit . (] ' ndi

organic | ayQY’%E“”'QJF@QW@%%%&%E@E% gﬁﬂ%pr]fﬁ&ég H;%\d%tbﬁgngls%@\%%i \I/gg

g?/ia_pg; at efj tea[(tgjzddiph_anylﬁbyhi?[mimﬂflaﬂpwmlepzrcamoaﬂrﬂby g6iagm G63melt dge@phy on
[ ge | . ol,: ;

I ncr easi ng ﬁhbﬁé{@/ t)dnngﬂﬂi'gf'(ﬁm%@%mﬁw@ﬁ@%p&@gﬁ Hé#éé ?i‘%”‘éy é\%crjll?éuartree . The

?ggve?t was tbqgﬁuggmalé égg%asmg polms?gdedi'ssnlmd/ma Ineadtion| mixturepwasd

as_an oil . . 8. A40-7,
62707k, 555 ( llower 1o goakio §oo fermerahre aichahe; Shven{ s femBubd yiidert)
H m, 4 75':@:1@&% ﬁré?:slsgi(‘)@ THe ﬁilduﬁ'fSwés ick distovad inftolifene (EONMIP bind the

3.95-3.85 (1 H m, 3.80-3.70 (L H,_m. 4 May 2004 WO 01/ 27130 46 . .
PCT/ | BOO' 014pivenkremerad onder redugedspiessigl die| /gpide #amihed dissghied i

Ly oeyt o 0o (Rodfn, O 1aRR), vosrdmbaseasbili ol 2
m xt urewas [(acetyioxy)methyljtetrahydro-3-furanyl acetate (10.3g, 0.032mol) was added.
10 The solution was stirred at room temperature and
trimethyisilyltrifiuoromethanesulphonate (16ml, 0.088mol} was caréfully added.

The resulting solution was heated under reflux for 2 hours and then allowed to

cool to room temperature. The reaction mixture was diluted by the addition of

ethyl acetate (100ml) and‘ then washed with saturated aqueous sodium

15 hydrogen carbonate (ten portions of 100ml) and saturated aqueous sodium

chloride solution (100ml). The aqueous’ extracts were combined and washed

with ethyl acetate (three portions of 100mil). Thé combined organic layers were

dried (anhydrous magnesium sulphate) and the solvent was removed under

reduced pressure to give a solid that was purified by column chromatography

20 on silica gel eluting with dichloromethane : methanol : 0.88 concentrated

aqueous ammonia (97 : 3 : 0.5 by volume gradually changing to 80 : 20 : 3 by

volume) to give the titlte compound as a foam (8.59).
TH-NMR (CDCl3) & : 7.95 (1H, s), 7.35-7.20 (10H, m), 6.15-6.10 (1H, m), 5.95-

25 5.90 (1H, m), 5.80-5.75 (1H, m), 5.60-5.55 (1H, m), 4.45-4.35 (4H, m), 4.35-
4.25 (2H, m), 2.15 (3H, s), 2.10 (3H, s), 2.05 (3H, ).

30



stirred at roomtenperature for 24hr then the solvent was re gﬂ @%the
reaction mxture was partitioned between ethyl acetate (400ml r%)M 5

aqueous sodi um hydroxi de (150m.). The organic |ayer was separated, dried 10
(anhydr ous magnesi um sul phate) and evaporated under reduced pressure to
give the title conmpound (12g) as a quuﬁ%. "H-NWVR (CD30D) 8 : 3.20-3.10 (1
H m, 2Y3%278% (1 4 ), 1.95-1.80 (2H, nj), 1.75-1.4A5PCEIREO/MAH4d 1. 35- 1. 20
(2H, m, 1.10-1.00 (6H, m. 15 PREPARATI ON 18:

(2R, 3R, 4R, 5R) - 4- (Acet yl oxy) - 2-[ (acet yl oxy) net hyl ] - 5-{2-cyano-6-[ (2, 2-

di phenyl eth urin-9 yl}tetrahydro-3-furanyl acetate N C N H
20 4 May 20%@%@%#%8 47 PCT/ 1 B00/ 01444 N, O Bi strinethylsilylacetam de
(44, O. 18{PR)BAWS,5R)e{2-(Amincrneihyl)s-[(2,2odiphenylethyl}jamino]-9H-purin-9- (

6-[ (2, 2-di phenyl et ca nitrile (10.0g, 0.03nol) (see
WO- A- 00/ 234y 1W£&T§'?ﬁhﬁ%&h§éﬁ5#@%ﬁ%m The suspensi on was heat ed
to reflux. Wien all suspended solid had dissol ved the reaction m xture was

5 allowed to cool to roomtenperature and the solvent was renoved under
reduced pressure. The residue \Aﬁﬁ,ﬁ{\%&’@ di ssol ved in toluene (50nl) and the

Ph

0O J\/NH
> HO’XJ'
o 0X [

's) HO OH

10% w/w Palladium on carbon (200mg) was added to a solution of
(2R,3R.4R,5R)-4-(acetyloxy)-2-[(acetyloxy)methyl]-5-{2-cyano-6-[(2,2-
diphenylethyl)amino}-9H-purin-9-yljtetrahydro-3-furanyl. acetate (Preparation

10 18) (1.9g, 3.2mmol) in ethanol saturated with ammonia (100ml). The reaction

' mixture was stirred under an atmosphere of hydrogen 414kPa (60psi) for 16
hours at room temperature. The solids were removed by filtration through
Arbocel (Trade Mark) and the solvent was removed under reduced pressure.
The residue was purified by column chrofnatography on silica gel eluting with

15 dichloromethane : methanol : 0.88 concentrated agqueous ammonia (90 : 10 : 1
by volume gradually changing to 80 : 20 : 2 by volume) to give the title
compound as a solid (770mg).

MS: 477 (MH").

20
'H-NMR (CDCls) 5 : 8.10 (1H, s), 7.35-7.20 (8H, m), 5.90-5.85 (1H, m), 4.75-
4.70 (1H, m), 4.50-4.40 (1H, m), 4.30-4.20 (2H, m), 4.10 (1H, m), 3.90-3.80
(2H, m), 3.70-3.65 (1H, m).

25



sol vent renoved under reduced pressure. The residue was then gdisgsohyed in
toluene (100m ) and (2R 3R 4R, 5S)-4, 5-bi s(acetyl oxy) - 2-

[ (acetyl oxy) met hyl ]t etrahydro-3-furanyl acetate (10.3g, 0.032npl) was
added. 10 The solution was stirred at roomtenperature and

trimet hy, in!lﬁjntsﬁi f1 uor omet hanesul phonat4® (16nt, O. 088rm|fp) was carefully
added. e resulting solution was heated under refl ux GBS and t hen
allowed to cool to roomtenperature. The reaction m xture was diluted by
the addition of ethyl acetate (100m ) and then washed with saturated
aqueous sodi um 15 hydrogen rR { cRE' é.ﬁ f 100m ) and saturated
aqueous sodium chl oride sol - us' extracts were
conbi ned and washed wi th ethyl acetate (three portions of 100m ). The

conbi ned organi c | ayers, wer dri ed (anhydrous, magnesi um sul phate) .and t he
sol vent WasR'rl 3?&)9%'8%%“"%@5@3‘@3 1;‘34 ygg%?e@?chfcﬁiq%g-l "'%Fﬁag"'i{aﬁ‘g{“’*%(d@
purified byeq abiity QBTiARBI HRUABHNI Adhctibn (WhichaindRlated Ak Teceptbhagonist

di chl oronet hane : fethanol : 0.388 concentrated a ueous’mm a (9

7. 3
0.5 by vBI vasfivilyhly the methashdesegbed oapageyd agdiall hagdhan, dessi thandhe
title corrpoq,g%o £ foam(8.5g). ' HNWR (CDCI3) 8 : 7.95 (1 H s),
7.35-7.20 ( ﬁ’rir’%G 15-6.10 (1 H m, 5.95- 25 5.90 (1 H m, 5.80-5.75
(1 H m, 5.60-5.55 (1 H'" m, 4.45-4.35 (4H, m, 4.35- 4.25 (2H, m, 2.15
(3H, s), 2.10 (3H, s), 2.05 (3H, s). 30 4 VMay 2004 WO 01/27130 48
PCT/ i $00/ 01444 PREPARATI ON 19: (2R 3R 4S,5
R) - 2-{2- (Am nonet hyl ) -6-[ (2, 2- di phenyl et hyl ) am no] - 9H pur| n-9-



yl }-5-(hydroxymet hyl )tetrahydro-3, 4-furandiol O OS5 1096m/m19ﬁugﬁgmyglon
carbon (200ngy) was added to a solution of (2R 3 R 4R 5

R) - 4- (acetyl oxy) - 2-[ (acet yl oxy) net hyl ] -5-{2-cyano-6-[(2, 2-

di phenyl et hyl ) am no] - 9H purin-9-yl )tetrahydro-3-furanyl. acetate
(Preparation 10 18) (1.9g, 3.2mol) i n58t hanol saturated with ammonia
(100 ) WORE2H#¥action mxture was stirred under an at mBEPERA0OI43E hydr ogen
414kPa (6opsi) for 16 hours at roomtenperature. The solids were renoved
by filtration through Arbocel (Trade Mark) and the sol vent was renoved
under reduced pressure. The residue urified by colum chronat ography
on silica gel eluting wwth 15 dichlog%%ggﬁane . methanol : 0.88
concentrated aqueous amonia (90: 10 : 1 by volunme gradually changing to

80 : 20 : 2 by volune) t lve the title conmpound as a solid (770ng). NS
477 (M) . R0 1#%%‘&%’%}939"%&% (1 H s), 7.35-7.20 (8H, n), 5.90-5.85
(LH m, 4.75 4.70 (1 H n), 4.50-4.40 (1 H, n), 4.30-4.20 (2H n), 4.10
(1 H m, 3.90-3.80 (2H, rg, 3.70-3.65 (1 H, m. 25 4 May 2004 WO 01/27130
49 PCT/ |1 BOQ 41444 PHARVAMIALOG CAL ACTI VI TY :
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or a pharmaceutically acceptable salt or solvate thereof, wherein

10 R'is hydrogen or C4-Cg alkyl optionally substituted by 1 or 2 substituents each
independently selected from phenyl and naphthyl, said phenyl and naphthyl
being optionally substituted by C+-Cs alkyl, C1-Cs alkoxy, halo or cyano;

A is a bond or C;-C3 alkylene;
15
R%is (i) hydrogen, Ci-Cs alkyl, Cs-C; cycloalkyl, phenyl or naphthyl, said Cs-C;
cycloalkyl, phenyl or naphthyl being optionally substituted by C+-Cs alkyl,
phenyl, Cy-Cs alkoxy-(Cy-Cg)-alkyl, R*R’N-(C;-Cg)-alkyl, fluoro-(C1-Cs)-alkyl,
ﬂuord-(C1-Cs)-alkoxy, C>-Cs alkanoyl, halo, -OR®, cyano, -COOR®, CsC;
20 cycloalkyl, -S(O)nR", -NR°R®, -SONRPR?, -CONR®R?®, -NR*COR* or
-NR®SO.R*, with the proviso that R? is not hydrogen when A is a bond,
or (i) when A is Co-C; alkylene, -NR'R?, -OR?®, -COOR®, -OCOR?, -SO,R?,
-CN, -SO.NR°R®, -NR’COR* or -CONR®*R®,
or (i) a C-linked, 4 to 11 membered, mono or bicyclic heterocycle having
25 either from 1 to 4 ring nitrogen atoh(s) or 1 or 2 nitrogen and 1 oxygen'or 1
sulphur ring atoms, optionally C-substituted by oxo, C4-Cs alkoxy-(C1-Cs)-alkyl,



Al the conpounds of Exanples 1-4 were tested for anti-inflagmgsiebyog
activity by their ability to inhibit neutrophil function (which 1ndicates
Al a receptor agonist 5 activity) by the nmethod descri bed on page 20 and all
had an I C50 of less than 1 mcronolar. 4 May 2004 WO 01/27130 50 CLAI M5 1.
A conpound of the fornula HNC H N-~A K4 O O 5 HO OH (1) PCTIYBOO/ 01444 or
a phar mageuisaas |y acceptable salt or solvate thereof, ppgmfippedd RL 1S
hydrogen or Cl-C6.al kyl optionally substituted by 1 or 2 substituents each
i ndependent|ly sel ected from phenyl and naphthyl, said phenyl and napht hyl
bei ng optionally substituted by Cl-C6 al kyl, Cl1-C6 al koxy, halo or cyano; A

is a bond RFEN-C3-GL)atkyen duoih((RACi)salkyl) floprb-(Gyes)-alioxgs fhidigd(Co-C3)-C7
cycl oal kyl , .phenyl or napht . ~gali -Cl s €Y Ky nyl or napht hyl
bei ng opt i oﬂ%’?'@%%ﬁ%ﬁ?é@%y F‘mc&%% R Y USBRE S0
-SO,NR°R®, -CONR®R®, -NR°SO,R® or -NR°COR® and optionally N-substituted
by C-Cs alkoxy-(C:-Ce)-alkyl, R*R®N-(C2-Ce)-alkyl, fluoro-(Cq-C)-alkyl, fluoro--
5 (C-Cs)-alkanoyl, R®, -COR®, -COOR®, -S(0)mR®, -SONR°R® or -CONR°R?;

R® is H, C1-C; alkyl, Ca-C7 cycloalkyl or phenyl;
10

R* is C4-Cs alkyl, Cs-C7 cycloalkyl or phenyl;
15 R°is H, Cy-Cs alkyl, C5-C; cycloalkyl, phenyl, naphthyl or het;

R® is C1-Cs alkyl, Cs-C7 cycloalkyl, phenyl, naphthyl or het;
20

either, R’ and R® taken together with the nitrogen atom to which they are
attached represent azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl,
homopiperidinyl, homopiperazinyl or tetrahydroisoquinolinyl, each being
25 optionally substituted on a ring carbon atom by Cy-Cg alkyl, Cs-Cs cycloalkyl,
phenyl, C;-Cg¢ alkoxy-(C4-Cg)-alkyl, R®RN-(Cy-Ce)-alkyl, fluoro-(C-Ce)-atkyl, -
CONR’R?, -COOR? or C,-Cs alkanoyl, and optionally substituted on a ring
carbon atom not adjacent to a ring nitrogen atom by fiuoro-(C,-Cg)-alkoxy, halo,
-OR?, cyano, -S(0)mR*, -NR’R®, -SO.NR°R®, -NR’COR* or -NR’SO-R’, and
30 said piperazin-1-yl and homopiperazin-1-yt being optionally substituted on the
ring nitrogen atom not attached to A by C4+-Cg alkyl, phenyl, C;-Cg alkoxy-(Co-



phenyl, Cl-C6 al koxy-(CG -C6)-al kyl, R3R3N-(Cl-C8)-al kyl, 4 Mav 2004
fluoro-(Cl-C6)-al kyl, fluoro-(Cl-Cg)-al koxy, C2-C5 al kanoyl, IH Y - OR3,
cyan, -COORS, C3-C7 20 cycloalkyl, -S(OnR4, -NR3R3, -SO2NR3R3, - CONR3R3,
-NR3COR4 or -NR3SO02R4, with the proviso that R2 is not hydrogen when Ais a
bond, or (ii) when Ais C2-C3 al kyl ene,52 NR7R8, -OR3, -COORS, - OCOR4,

- SO2R4, wdaiNr27133O2NR3R3, - NR3COR4 or - CONR3R3, or (iii) gcrasevmsed, 4 to 11
menber ed, nmono or bicyclic heterocycle having 25 either from1l to 4 ring
nitrogen aton(s) or 1 or 2 nitrogen and 1 oxygen or 1 suI phur ring atons,
optionally C substi ed ox0, Cl1-C6 _al kox fCl CH) - yl %ﬁ 2004 V\D
01/ 27130 5105)@%@ aﬁmt@o@ Q@D*@ Gzr%ﬁtka[‘@t' &(30 KSrp

fI uoro (C1 Y, %é?@a@ hal o, cyano, -ORS, R6,

- COR5, - NRS%&% Sé’&’%) - 862 NR5R5 CO\IRs R5, -NR5S02R6 or
-NR5CCR6 and optionally N-substituted by Cl-C6 al koxy-(Cl-C6)-al kyl,

R3R3N- ( C2- l, oyI R6,
_OOR5, - SFP %'o%%%%ésgg%&'%‘@? byt a‘iﬁ i ‘%)?? k?‘g ' 3-c7
cycl oal kgl ﬂkylpcgmélcycloé&yRﬁhealeﬁeml dluioyo- (C@aﬁﬂlkylyemeblﬂkﬁ -&O%enyl 15
R5 is H CI1: % @%k &P&?Nﬁé koal kyl , phenyl, naphthyl or het; R6 is

C- C6 al kyl, C %‘?&'I enyl , napht hyl or het; 20 either, R7 and
R8, taken together with the nitrogen atomto which they are attached

represent azetidinyl, pyrrolidinyl, piperidinyl, norpholinyl, piperazinyl,
mis 0, 1 or 2; and

10 “hel’, used in the definitions of R® and R°, means C-linked pyrrolyl, imidazolyl,
triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
quinazolinyl, phthalazinyl, benzoxazolyl or quinoxalinyl, “each optionally
substituted by C4-Cg atkyl, C1-Cs alkoxy, cyano or halo.

15

" 2. Acompound as claimed in claim 1 wherein

R! is hydrogen or C4-Cs alkyl optionally substituted by 1 or 2 substituents each
~ independently selected from phenyi and naphthyl, said phenyl and naphthyl
20 being optionally substituted by Cs-Cs alkyl, C1-Ce alkoxy, halo or cyano;

Ais a bond or C4-C; alkylene;

R%is (i) hydrogen, C+-Cs alkyl, Cs-C; cycloalkyl, phenyl or naphthyl, said C3-C7
25 cycloalkyl, phenyl or naphthyl being optionally substituted by Cy-Ce alkyl,
phenyl, C4-Cs alkoxy-(C1-Ce)-alkyl, amino-(C+-Cg)-alkyl, fluoro-(C4-Ce)-alkyl,
fluoro-{C1-Cy)-alkoxy, C2-Cs alkanoyl, halo, -OR®, cyano, -COOR?, Cs-C;
cycloalkyl, -S(0)mR?, -NR®R®, -SONR’R?, -CONRR®, -NR*COR* or
-NR®SOR*, with the proviso that R? is not hydrogen when A is a bond,
30 or (i) when A is C2-Cs alkylene, -NR°R?, -OR?®, -COOR?, -OCOR®, -SO.R",
-CN, -SO:NR°R®, -NR’COR* or -CONR°R?,
or . (iij) a Cinked, 4 to 11 membered, mono or bicyclic heterocycle having
either from 1 to 4 ring nitrogen atom(s) or 1 or 2 nitrogen and 1 oxygen or 1



honopi peri di nyl, honopi perazinyl or tetrahydroisoquinolinyl, @ggg@& ng 25
optionally substltuted on a ring carbon atom by Cl1-C6 al kyl,

cycl oal kyl, phenyl, Cl1-C6 al koxy-(Cl-C6)-al kyl, R3R3N-(Cl CG) al kyl ,

fl uoro- (C1- C6) - al kyI - CONR3R3, -COOR3 or C2- C5 al kanoyl, and optlonally
substituted on a ring carbon atom not®&djacent to-a ring nitrogen atom by
fl uor o- (W@OURBI3G| koxy, halo, -OR3, cyano, -S(O nR4, - NRECREBIOHBARNR3R3,

" -NR3COR4 or -NR3SO2R4, and 30 said piperazin-1-yl and honopi perazin-1 vyl
being optionally substituted on the ring nitrogen atomnot attached to A

Pt Booy gli‘ziﬁh“(ﬁ’j \%ﬂﬁ Cﬁ&%@@&‘?%ﬁ“ﬁé@ﬁf@ b, it %%?%%63?‘5?% . 2-c5
?I kanoxéll aﬁﬁf{? -Craliaf, m;crbqehfﬁ) alkyﬁﬂﬂ%—(GHGBm ﬁmor?goléd;%ﬁis Ccir CGRS
a|sky| @%‘369%/!1 B%!Pk?‘fanopFéhgaﬁ yéé??f{/ai %or%8§§y§ Jufiyl | - CONRBRS,

- COORY, C%éﬁuﬁqﬂéammﬁﬂﬁ -WN@RSor nmnéconshndrop?ionalwmbsmetemsed in
t he defi n|t|ons of R5 and R‘G, neans | n eﬂvf))#rrol

triazol yl , by Rirdraalk O’Wu@ﬁrcs)'t%zﬁiﬂ'yp‘( luprg- ‘i)o?' EiZf?‘l’f&l‘é'dl azol yl ,
pyridinyl, 5‘?@? )—eﬂkéH Ige qgorga@@%hs _@(m ihygoalqnﬁnﬁ)bp .r@(bNRPﬁ%qw nol i nyI

ben2| m daz zoI'| n al azi ny benzoxazol qui noxal i nyl ,

' each optional | {v) mmsAus Gh-é-‘d; &ﬂwlﬂﬁ. daeh@uaq/azetldmyb@mpkéﬁyl, P@?Hﬁ'ﬂybr hal o.
P o RRGHBET o T AN oAbt F oy B BRERIE, G-

alkoxy-(C1-Cg)-alkyl, amino-(C+-Cg)-alkyl, fluoro-(C4-Cg)-alkyl, fluoro-(C-Ce)-

10 alkoxy, C2-Cs alkanoyl, halo, -OR?, cyano, -COOR?, C3-C7 cycloalkyl, -S(O)mR*,
NRPR®, -SONRPR?, -CONRCR®, -NR°COR® or -NR®SO-R"* and optionally N-
substituted by Cy-Cs alkyl, phenyl, C,-Cg alkoxy-(C1-Ce}-alkyl, amino-(Cz-Ce)-
altkyl, fluoro-(C+-Ce)-alkyl, C>-Cs alkanoyl, -COOR®, C5-C; cycloalkyl, -S(O)mR,
-SONR°R® or -CONR’R?;

15
R® is H, Cy-Cs alkyl or phenyt;

R* is C;-Cs alkyl or phenyl;
20 R®is H, Ci-Cs alkyl, Ca-C7 cycloalkyl, phenyl, naphthyi or het;
R® is C;-Cs alkyl, Cs-C7 cycloalkyl, phenyl, naphthyl or het;

mis 0, 1or2; and

25
“het”, used in the definitions of R® and R®, means C-linked pyrrolyl, imidazolyl,
triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
quinazolinyl, phthalazinyl, benzoxazolyl or quinoxalinyl, each optionally

30 substituted by C,-Cs alkyl, C4-Cs alkoxy, cyano or halo.

3. A compound as claimed in claim 1 or claim 2 wherein A is a bond.



i ndependent |y sel ected from phenyl and naphthyl, said phenyl ggd,Bgaht hyl
20 being optionally substituted by Cl1-C6 al kyl, Cl-C6 al koxy, halo or
cyano; Ais a bond or Cl1-C3 alkylene; R2 is (i) hydrogen, Cl-C6 al kyl,
C3-Cr cycl oal kyl, phenyl or naphthyl, said C3-C7 25 cycloal kyl, phenyl or
napht hyl being optional |y substituted B34 Cl-C6 al kyl, phenyl, Cl-C6

al koxy- (¥R @AY138| kyl , am no- (Cl-C6) -al kyl, fl uoro- ( Cl- CHCLABRY/ 1444

fl uoro- (Cl-C6)-al koxy, C2-C5 al kanoyl, halo, -OR3, cyano, -COOR3, C3-Cy
cycloal kyl, -S(O nmR4, -NR3R3, -SM2NR3R3, -CONR3R3, -NR3COR4 or -NR3SO2R4,
with the proviso that R2 is not hydrogen when Ais a bond, 30 or (ii) when
Ais C2-C3 al kylene,- -NR3R3, -OR3, -COOR3, -0OCOR4, -SO2R4, -CN,

- S2NR3R3, 4NR3GORdorapourfdid83&Haimed ifi ¢laim ai @rl claked? whereinlA ise@died,
nono or Dbi C%f({gli c heterocycle having either from1l to 4 ring nitrogen
aton(s) or 3KYENS- nitrogen-and 1 oxygen or 1 4 May 2004 WO 01/27130 53
PCT/ 1 BOO/ 01444 sul phur ring atons, optionally C substituted by oxo, Cl-C6

al koxy- (Cl1-C&) -al kyl, am no-(Cl-C6)-al kyl . fl uqro- - C6).- al kyl ,

f1 uoro- (8 -%6) - aﬁl@@ﬂ}ﬂwﬂﬂ@éﬁbﬁ'mﬂ-'@ﬂa‘ma{\@%@}mg'ﬁgt(i"g,i 56%%9 -OR5, RS,

- COR5, -NR5R5, -COOR5, -S(O nR6, -SO2NRS5R5, -CONR5R5, -NRSSO2R6 or - NR5COR6
and optionally N-substituted 5 by Cl1-GC6 al koxy-(Cl-C6)-al kyl,

ani no- ( Cr C68- al kélconfpound as clgimedds claimi§ wherein 4rig -ClegOHES) - al kanoyl , RS,
-COR5, -COOR5, -S(O nR6, -S2NRSR5 or -CONRSR5, or (iv) when Ais C2-C3

al kyl ene, N-linked azetidinyl, pyrrolidinyl, piperidinyl or pi pergzi nyl ,
each bei ng ?pti chabmpolnd asiaimetdd aby ofig-afdha pkededingelainis widdreloR” is

al koxy- (C1- -al kyl m no- (C1- C6) - al kyl, fluoro-(C1-C6)-al kyl,
'fluorg-%gl-%aalk)xofpﬁenyl. ( ) y ( ) y

8. A compound as claimed in claim 7 wherein R? is 2-methylprop-1-yl or
phenyl.

15 9. A compound as claimed in claim 5 or claim 6 wherein R%is
-NR'R®.

10. A compound as claimed in claim 9 wherein R’ is C1-Cs alkyl and R® is
Cs-Cs cycloalkyl.

20
11. A compound as claimed in claim 10 wherein R’ is prop-2-yl and R? is

cyclopentyl.

12. A compound as claimed in any preceding claim wherein R' is C1-Cs alkyt
25 substituted by 1 or 2 substituents each independenily selected from phenyl and
naphthyl.

13. A compound as claimed in claim 12 wherein R is 2-phenylethyl, 2,2-
diphenylethyl or 1-naphthylmethyl.

30 |
14. A compound as claimed in claim 1 wherein -A-R® is 2{(@-
propyl)(cyclopentyl)amin'o]ethyl, 2-methylprop-1-yl or phenyl.



10 al koxy, C2-C5 al kanoyl, halo, -OR3, cyan, -COCRS, C3-CT cygigabkys.

-S(O R4, -NR3R3, -SMNR3R3, -CONR3R3, -NR3COR4 or - NR3SO2R4 and
optionally N- substituted by Cl1-C6 al kyl, phenyl, Cl-C6

al koxy- (C1-C6) - al kyl, am no-(C2-C6)- al kyI f1 uor o- (C1-C6) -al kyl, C2-C5

al kanoyl . - GOCR3, C3-C7 cycl oal kyl , _SPB) nR4, - SO2NRBR3 or - CONR3R3; 15 R3
is H C1Y %’”&Tlﬁ‘ill or phenyl: R4 is Cl-C6 al kyl or phenPCTIBDORB4i s H,
Cl-C6 al kyl, C3-C7 cycl oal kyI, phenyl, naphthyl or het; R6 is Cl-C6 al kyl,
C3-C7 cycl oal kyl , phenyl, naphthyl or het;' mis 0, 9 or 2; and 25 "het",
used in the definitions of R5 and R6, neans C-linked pyrrolyl, imdazolyl,
triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thiadiazolyl, oxadiazolyl,
pyridi nyl; 18yr iArcdnppund @me cldiaedyin cigiyy dzwhigh, is sslected fydm theagraupol i nyl
benzi m dazol I i qugnazol i nyl, phthal azinyl, benzoxazolyl or quinoxalinyl,
each optio ubstituted by Cl1-C6 al kyl, Ci1-C6 al koxy, cyano or hal o.

3. A 4 Ma
2004 3\%”825"5‘9%2 S DT Ry ok B Uy meReRay o LRI, 4 Vey
claim?2 5\/nJ%?ﬂ'ﬂheﬂgle@y])ém'n@TWPHH%'z lﬂ}rﬁethﬂ) Hhd-as claimed in claiml

wherein A i e. 6. A compound as clalrred in claim5 wherein A
e oo profaresubifaihieRs
N-{[Q-[(2R,3R,4S,5R)—3,4-dihydroxy—5-(hydroxymethyi)tetrahydro—2—furanyl]-B-

{phenethylamino)-9H-purin-2-yljmethyl}benzenesulfonamide;
N-({9-[(2R,3R,4 5,5 R)-3,4-dihydroxy-5-(hydroxymethyl)tetrahydro-2-furanyl}-6-
10 [{1-naphthylmethyl)amino}-9H-purin-2-ylimethyl)benzenesulfonamide; and
2-[cyclopentyl(isopropyl)amino]-N-({S-[(2R,3R,4S 5F)-3 4-dihydroxy-5-
(hydroxymethyl)tetrahydro-2—furanyl]—6—[(2,2-diphenylethyl)amino]-9H-puﬁn-2-
ylimethyl)ethanesuifonamide;
and the pharmmaceutically acceptable salts and solvates thereof.
15 ,
16. A pharmaceutical composition including a compound of the formula (I) or
a pharmaceutically acceptable salt or solvate thereof, as claimed in any one of
the preceding claims, together with a pharmaceutically acceptable excipient,
diluent or carrier.
20
17. A compound of the formula (I) or a pharmaceutically acceptable sait,
solvate or composition thereof, as claimed in any one of claims 1 to 15 and 16,
respectively, for use as a medicament.

25 18. The use of a compound of the formula (l) or a pharmaceutically
acceptable salt, solvate or composition thereof, as claimed in any one of claims
1 to 15 and 16, respectively, for the manufacture of a medicament to treat a
disease for which an A2a receptor agonist is indicated.

30 19. The use of a compound of the formula (I) or a pharmaceutically
acceptable salt, solvate or composition thereof, as claimed in any one of claims
1 to 15 and 16, respectively, for the manufacture of an anti-inflammatory agent.



7. A conpound as clained in any one of the preceding claims whasebdhd2 i s
10 ' Cl1-Cs al kyl or phenyl. 8. A conpound as clainmed in claim?7 mhereln R2
is 2-methyl prop-1-yl or phenyl. 15 9. A conpound as clained in claim5 or
‘claim6 wherein R2 is -NR7R8. 10. A conpound as clainmed in claim9 wherein
R7 is C1-C6 alkyl and R8 is C3-C8 cyc gal kyl. 20 11. A conpound as clai nmed
in claim10 wherein R7 is prop-2-yl and R8 is cyclopentyl. 12. A conpound
as claimed in any preceding claimwherein R is O C8 al kyl 25 substi.tuted
by 1 or 2 substituents each independently selected from phenyl and

napht hyl . 13. A conpound as clainmed in claim 12 wherein R is

2- phenyl et hyl , 2,2- di phenyl ethyl or 1- naphthylnethyl 30 14. A conpound as
.claimed in claim1 wherein -A-R2 is 2- Eh (cycl opentyl ) am nol et hyl,
2- et hyl pr 80- 1- Jhe ouseredng| comppud 200 &/\domw i 0055 ntbﬁfmeevl@PHM - 15.

A conpou ”da;g%pp?éﬂg Efl, {dlvatbBrBomplifidh hdrSst! &S bRfbA HThhP8né o Liaims

consi st ng

él ({9- [ (2R BRI8 SR} 63 resptictiyely o fyr- the mahubagiuis: pY 18) Medicamentolor-thar any | | -

5 treatment of a respiratory disease.

" 21. Use as claimed in claim 20 where the disease is selected from the group
consisting of adult respiratory distress syndrome (ARDS), bronchitis, chronic
bronchitis, chronic obstructive puimonary disease, cystic flbl‘OSlS, asthma,

10 emphysema, bronchiectasis, chronic sinusitis and rh:mtls

22, The use of a compound of the formula (I) or a pharmaceutically
acceptable salt, solvate or composition thereof, as claimed in any one of claims
-1 to 15 and 16, respectively, for the manufacture of a medicament for the
15 treatment of septic shock, male erectule dysfunction, hypertension, stroke
"~ epilepsy, cerebral ischaemia, peripheral vascular disease, post-lschaemic
reperfusion injury, diabetes, rheumatoid arthrms, multiple scler03|s, psoriasis,
allergic dermatitis, eczema, ulcerative colitis, Crohns disease, mﬂammatory
bowel disease, Heliobacter pylori-gastritis, non-Heliobacter pylori gastritis, non-
20 steroidal anti-inflammatory drug-induced damage to the gastro-intestinal tract or
a psychotic disorder, or for wound healing.

23. A process for the preparation of a compound of the formula (I), as
claimed in claim 1 or claim 2, or a pharmaceutically acceptable salt or solvate

o5 thereof, which includes

(a) deprotection ofa compound of the formula



LU S

5 [ (2, 2-di phenyl et hyl ) ami no] - 9H puri n-2-yl } et hyl ) - 2- met hyl - I pmav 2004
propanesul fonam de; 111-{[9-[ (2R, 3R 4 S,5 R) -3, 4-di hydroxy-5-(%yd
roxynet hyl )tetrahyd ro-2-fu ranyl]-6- (phenethylam no)-9 H pu
rin-2-yl]nmethyl } benzenesul f onam de;

N-({9-[ (2R 3R, 4S, 5R) - 3, 4- di hydr oxy- 5- (hydr oxynet hyl )t et rahyd
ro-2-furanyl]-6 10 ' 87 ' )

[ (1- napht hyl et hyl ) am no] - 9H puri n- 2-yl } net hyl ) benzenesul f onam de; and
2-[cycl opentyl (isopropyl)am no]-N({9-[(2 R 3R 4S,5 R)-3,4-di hydroxy-5-
(hydroxynet hyl ) tetrahyd
ro-2-furanyl]-6-[(2, 2-di phenyl et hyl)am no] - 9QH puri n- 2-

yl } met hyl ) et hanesul f onami de; and the phagwdteutically acceptable salts and
sol vates theéreof. 15 16. A pharmaceutical] conposition including a conpound
of the fornmula (1) or a pharnmaceut ncal
thereof, as clainmed in any one of gﬁhelpre ding clains, together with a
pharmaceutical ly accept abl e exci pi ent dilluent gor c nger. 20 17. A
conpound of the fornmula (1) or a phgrmacrUt i Y}s{?@eﬂiable salt, solvate
or conposition thereof, as clai I n.any one ob’claims 1 to ' 15 and 16,
respectively, for 'use as a nedi cpment..opd 18. The use of a conpound of the
formula (1) or a pharnaceu®pgal Acceptabl gy salt, solvate or conposition
thereof, as claimed in any on€ of ¢Jaims 1 to 15 and 16, respectively, for
t he manufacture of a nmedicanent to ®feat a "disease for which an Ala

. receptor agonist is indicated. 30 19. The use of a.conpound of the formul a

(1) or a pharnaceutj cag |y acceptable salt, solvate or conposition thereof,
as cl ai med iWhefRip BndRoand Axnsms definedlih ciiish 1.6 claffi RS ¥fther PT 2 4P

! e _
manuf act ure gt A fdon! Md SR U pargt%rflziing groups or, P! and P2 when taken

.5 together are a protecting group and P® is a protecting group, the pi’btecting
groups being removed together or sequentially; or

(b)  deprotection of a compound of the formula

HO ) (1A)
10 o

wherein R', R® and A are as defined in claim 1 or claim 2 and eithér P! and P?
when taken separately, are protecting groups or, P! and P, when taken

together are a protecting group, the protecting groups P! and P?, when taken
15 separately, being removed either together or sequentially;.or

(c) deprotection of a compound of the formula



4 May 2004 56 20, The use of a conpound of the formula (1) orgg@ayv 2004

phar maceutically acceptable salt, solvate or conposition thereot, as
claimed in any one of claims 1- to 15 and 16, respectively, for the
manuf acture of a medi canent for the 5 tﬁ%atnent of a respiratory disease.
21. Use as claimed in claim20 where the disease is sel.ect®ed-from'the group
consi sting of adult respiratory distress syndrome (ARDS), bronchitis,
chronic bronchitis, chronic obstructive pul nonary di sease, cystic
fibrosis, asthmg, 10 enphysens, bronchlec.a3|s chronic sinusitis and
rhinitis. 22. The use of a conpound of;h@e formula (1) or a
phar maceutically acceptable salt, oIv t e or conp05|t|on thereof as
claimed in any one of clainms | 1 t respectlvely, for the
manuf acture of a medi canent ‘for t é tr of septic shock, male
erectil e dysfunction, hyperten5|on gerebral |schaenia,.
peri pheral vascul ar di sease, post- chaéh1c rep {u3|5n i njury, diabetes,
rheumatoid arthritis, nultiple rosis, psor|@5|30 allergic, dermatitis,
eczemn, ulcerative colitis, Crolins disgase, inflammatory bowel disease,
Hel i obact er pylori-gastri ¢4 | i obact gugypyl ori gastritis, non 20
steroidal anti-inflammtory ug- i duced damage to the gastro-intestina
tract or a psychotic disorder, or @r wound healing. 23. A process for the
preparation of a conpound of the " formula (1), as clained in claim1l or
claim2, or a pharqpceutlcally acceptabl e salt 'or solvate 25 thereof,
whi ch i ncl uaherein)P dsm pmoeentmgrgroﬁp anddih RfmahdA dreead demécaméblm 1 2&04

claim 2; or

(d)  sulphonylation of a éompound of the formula

. : "
¢

HOH

HO~ { (Xviin)
OH -

10 wherein R' is as defined in claim 1 or claim 2, with & compound c;f the formula
R2-A-S0:X (Vi)

wherein X is a leaving group, preferably chloro and R? and A are as defined in
15 claim 1 or claim 2;



57 HNC R'H O-;/ QA~R2 0P2 (b) deprotection of a conpound of thg fepsula n
HNC wherein R, R2 and A are as defined in claim1 or claim?2 ané el t her

P, P2 and P3, when taken separately, are protecting groups or, Pl and P2,
when t.aken 5 together are a protecting group and P3 is a protecting group,
the protecting groups being renoved together or sequentially; or 10 (IHA)
bp2 wherein R, R2 and A are as definedigktﬂaﬂrnl or claim2 and either Pl
and p2, when taken separately, are protecting groups or, P and P2, when
taken together are a protecting group, the protecting groups P and P2,
when taken 15 separately, being renoved either together or sequentially;

or (c) deprotection of a conpound of the fornula 4 May 2004 58 OH wherein

Cplg,a: ?n g. p (r) ?t anyiong afrsaithpredsss (d¥20 ?d)%%@bﬁtiéﬁaiﬂ%h&ﬁgd ibQ i %Bmelrsf%
’ of the compound of the formula (1) to a pharmaceutically acceptable salt
thereof. '

5 24. A process for the preparation of a compound of the formula (I}, as
claimed in claim 1, in which A is “CHCHz- and .R® is -NR'R®, or a

pharmaceutically acceptable salt or solvate thereof which mcludes the reaction
of a compound of the formula

10

wheréin R' is as defined in claim 1, with a compound of the formula

R7R®NH (XXIN)
15

wherein R and R® are as defined in claim 1;

said process being optionally followed by the conversion of the compound of

the formula (I) to a pharmaceutically acceptable salt thereof.
- 20

*



5 (d) sul phonyl ation of a conpound of the formula HO 10. whergpmyBdods as
defined in claiml or claim2, with a conpound of the formul a RE-A—SCQX
(VU') wherein Xis a leaving group, preferably chioro and R2 and A are as
defined in 15 claim1l or claim:2; 4 May 2004 59 any one of said processes
(a) to (d) being optionally followed by the conversion of the conpound of
the formula (1) to a pharmaceutically ac@@ptable salt thereof. 5 24. A
process for ‘the preparation of a conpound of the formula (1), as clained
inclaiml, in which Ais -CH2CH2- _and . R2 is -NRR8, or a
pharmaceutically acceptable salt or solvate thereof, which includes the
reaction of _a conmpound of the formula HO OH 10 wherein Rl is as defined in
claimi, w Zh a Adamrende! hedorBrldu a R R8NH (XXI1) i5 wherein R7 and RS .
are as defined in claim1; said process being optionally followed by the
conversion of the conmpound of the fornula ﬁl) to a pharmaceutically

acceptabl e salt thereof. 20. HN/R :
: N N
]
o n\ /A\Ra
N 2
: -0 o

"0
mi QP!

Pl 4 {)
op* '

5 wherein either P*, P? and P®, when taken separately, are protecting groups or,
P! and P?, when taken together are a protecting group and P? is a protecting
group; or ' ' .

10 wherein either P! and P?, when taken separately, are protecting groups or, P’
and P?, when taken together are a protecting group; or



4 May 2004 60 2.5 A conpound of the fornmula 5 wherein either jqha, bgoand P3,
when taken separately, are protecting groups or, Pl and P2, Wnen taken
together are a protecting group and P3 is a protecting group; or .uppl
How! | (I1A) opt 10 wherein either Pl and P2, when taken separately, are
protecting groups or, P1L and P2, when taken together are a protecting .
group; or 4 May’ 2004 561 OH V\/nereln P3 iS a protecting group or (1V); or
~S®2 A-R2:((V); or 'S02AR2 10 4 May 2004 6Z (VI); or NH2 o

SN

7/
< ‘ l P/ H\ /A--...Hz
N P

1111 OH
P'o (=)

OH

wherein P is a protecting group; or

HN i -
N ” ™ (Iv); or -
( fl
<ﬁ \N)\/ I':L“soz-‘aﬁ-ﬁ*

10



protecting groups or,

5 P
group and P3 is a protecting group;
or

CN

’
!

NH2 (XIVy  oP2 wherein either P', P2 and P3, when taken separggl ¥pos4 ar e
t aken separately,

and P2, when taken together are a protecting
P2 and P3, when taken separately, are protecting groups or,
when taken together are a protecting grou
NH2 HO 5 the groups R,

or CN 4 May 2004 63 wherein either P1,
P1 and P2,
Bzand P3 is a protecting group;
R2 and A being as defined in claim1 or claim?2.
26. A conpound of the fornula 10 CN wherein either P, P2 and P3, “When
are protecting groups or,
are a protecting group and P3 is a prote

P1 and P2, when taken together

cting group; or 15 4 May 2004 64
|:‘1

HN”

- (VI); or
|

uIIIOP‘ '

L o

wherein sither P', P? and P®, when taken separately, are protecting groups or,
group; or

5 P! and P2 when taken together are a protecting group and P? is a protecting

P°0




HO OH (X1 X); the group Rl being defined as Cl-C6-al kyl optiomﬁugy2004
substituted by i or 2 5 substituents each independently selected from
phenyl . and napht hyl, said phenyl and naphthyl being optionally substituted
by Cl1-C6 al kyl, Cl1-C6 al koxy, halo or cyano. 2-7. A conpound of the
formula 10 HO OH the group Rl being as deé%ned inclaiml. i5

wherein either P', P2 and P®, when taken separately, are protecting groupé or,
P! and P?, when taken together are a protecting group and P2 is a protecting

group; or
R' .
HN”
. y _,
CI N
g
N
o
nuQH

HO (Xvii;

-
-
-

-

OH

the groups R', R* and A being as defined in claim 1 or claim 2.

26. A compound of the formula
10

Fo (Xv)

‘wherein either P?, P* and P®, when taken separately, are protecting groups or,

P' and P%, when taken together are a protecting group and F® is a protecting
group; or '

15




4 May 2004

64

R'
HN”

| N s _

</ I"\IN
X /'\

N CN
0O
I NOH-

HO / |
o (XIX)

the group R' being defined as C4-Cs alkyl optionally substituted by 1 or 2

5 substituents each independently selected from phenyl and naphthyl, said
phenyl and naphthyl being optionally subétituted by Ci:Cs alkyl, Ci-Cs alkoxy,
halo or cyano. |

27. A compound of the formula
10

“the group R’ being as defined in claim 1.

15





