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[err] [err]2 [err] Abstract: The present inventi onvagbabes to
conpounds of the fornmula (1) and pharnmaceutically acceptable salts and

sol vates thereof, to processes for the preparation of, ink used in the

preparation of, and conpositiaons containing such conpounds and the uses
of such_conpounds as adenosine Ala receptor agonists. 4 May 2004 WO

01/ 27130 MOURRISODERI VATI VES PCT/ | BOO 01444 PCT/IB00/01444

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

5 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,
10 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

15 has revealed the presence of at least four subtypes: A1, A2a, A2b and A3,
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,

20 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

25 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
30 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,
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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.
30



because interaction with other subtypes is associated with def, g@@é@l
effects in the lung in animal nodels and human tissue studies. For
exanpl e, asthmatics, 4 May 2004 WO 01/27130 2 PCT/1B00/ 01444 but not
non- ast hmati cs, bronchoconstrlct when chal |l enged with inhal ed adenosine.
Thi s re%ponse is at least in part due t@& the activation of the Al receptor
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and adherence to endothelial cells, thus pronoting lung injury. .5
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adenylate cycl ase. Degranul ation of human mast cells is pronoted by
activation of adenosine Albﬁlreceptors thus selectivity over the Alb
receptor is al so advant agydus. 10 W have now surprisingly found the
present purine derivative$ inhibit neutrophil function and are sel ective
agoni sts of the ade%? receptor. They may al so have antagoni st

activity at. the ad os|ne 3 regeptor. The present conpounds rmay be used
to treat any di sease i ne A2a 15 receptor agonist is

i ndi cated. They can pe used to trgar.a di sease where |eukocyte (e.g
neut r ophi |, eosi \| , basophil,” | yiphocyte, nacrophage) :- induced tissue
damage is inplicajed.T™¥y are useful as anti-inflammtory - agents in the
treat nent ofHOd] of the resppratory tract such as adult resplratory

di stress syndrone (AgQS) bronchitis, chronic bronchitis, chronic -

5 - .
or a pharmaceutically acceptable salt or solvate thereof, wherein

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>-C; alkylene, -NR'R®, -OR®, -COOR?, -OCOR?, -sozn“
-CN, -SO,NR°R®, -NR*COR"* or -CONR°R’,
or (iii) 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°,



20 obstructive pul nonary disease, cystic fibrosis, asthma, enpiysenss
bronchi ectasis, chronic sinusitis and rhinitis. The present conpounds nay
also be used in the treatnment of septic shock, male erectile dysfunction,
hypertensi on, stroke, epilepsy, cerebral ischaem a, peripheral vascul ar

di sease, post-ischaenic reperfusion injéry, diabetes, rheunatoid
arthritiV¥OOHIFA pl e 25 sclerosis, psoriasis, dermatitisPCEIBOSOHHE
dermatitis, eczemm, ulcerative colitis, Cohns disease, inflammtory bowel
di sease, Heliobacter pylori gastritis, non- Heliobacter pylori gastritis,

non- st eroi dal,_ant k-inf] r -k nd mage to the .
gastro-int egggﬁﬁﬁbﬁé-d r Qpé@gégglﬁgo&tﬁﬁfgggaag qmwnﬁ@ﬁh'aw%&ﬁ?%g. 30
4 May 2004 TR CLETUIN 1 RIR3 - flubRR(GLEadlkyl] fisrat i on
provides a c rrg(%%délof t F?%r rrgJI’a':ﬂFIrlg'5 ﬁ? 51% '5455(508} 62 ky5 5

phar maceut i d&iGs)-atkappylaBl.eCQR -6POR, vaiInBheBE NP R oF LANRBIRs hydr ogen
or C1-C6 alkyl optionally substituted by 1 or 2 substituents each

i ndependent |y sel ected from phenyl and naphthyl, said phenyl and napht hyl
10 being @Wptionally substituted by Cl1-C6 al kyl, Cl-C6 al koxy, halo or

cyano; R? is H, C4-Cg alkyl, Cs-C7 cycloalkyl or phenyl;

R* is C,-Cs alkyl, Cs-C7 cycloalkyl or phenyl;
10

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?,

30



Ais a bond or Cl1-C3 alkylene; R2 is (i) hydrogen, Cl-C6 al kyciMaF%DéZ
cycl oal kyl , phenyl or naphthyl, said C3-C7 15 cycl oal kyl, pheny

napht hyl being optionally substituted by Cl-C6 al kyl, phenyl, Ci1-C6

al koxy-(Cl CG) al kyl , R3R3N- ( C1- C6) - al kyg fl uoro (Cl Co) - al kyI

fl uoro- ( Ikoxy, C2- C5 al kanoyl , l o, -OR3, cyan,_ -COOR3, C3-C7

cycl oal ky )nR4 _NR3R3, - SO2NR3R3, - CONR3R3, - NRsc‘;‘&?EBB‘V“‘““NRssozm

with the prOV| so that R2 i's not hydrogen when A is a bond, 20 or (ii) when
A is C2-C3 al kyl ene, -NR7R8, -ORS, -COORS, -0COR4, -S02R4, -CN, -SO2NR3R3,
-NR3COR4 or -CONR3R3, or (iii) a Clinked, 4 to 11 nenbered, nono or

bi cyclic heteroc?ycl e having either from1 to 4 ring nitr qQgen atom(s) or 1
or 2 ni trogenndhds H, &yCralkyr C4-Cs suclpaliyl, Ph@@"@!@ﬁﬁzﬂéﬁﬂl%ﬁﬁﬂ {1-Ce

(1 Joro- (c1- AR kel redieey an BN Go ARy R R0

hal o, cyano, Cz-O?&IkaR&;yielGGQ&NR -COOR5, -S(OnR6, 4 May 2004 WO

01/ 27130 _4 PCT/ 1BQOI 01444 - SO2NR5R5 - CONR5R5, - NRGSO2R6 or - NR5COR6 and

optionall 3? N-substituted by Cl-C6 al koxy-(Cl-C6)-al kyl,

R3R3N- ( C2- Com il Ml or &; landr o- ( C1- C6) - al kyl, fluoro- (C2- C5)-a| kanoyl ,

R6, . - COR5, -COOR5, -S(O nR6, - SO2NR5R5 or-CO\IR5R$; 5 R3is H Cl-C6 al kyl,

C3-C7 cycl oal kyl or phenyl; R4 is Cl1-CB al kyl, C3-C7 cycloal kyl or phenyl;
10 “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,



R5 is H Cl1-C6 al kyl, C3-C7 cycloal kyl, phenyl, naphthyl or hgejg 2@§4R5 IS
Cl-C6 al kyl, C3-C7 cycl oal kyl, phenyl, naphthyl or het; either, & ,
taken together with the nitrogen atomto which they are att ached represent
azetidinyl, pyrrolidinyl, piperidinyl, norpholinyl, piperazinyl, 20
honDplperldgﬁ% honDplperaZ|nyI or tetrﬁhydr0|squ|noI|nyI each bei ng
.opti onal WP §Pltuted on a ring carbon atom by Cl1-C6 almqnummmues
cycl oal kyl, phenyl, Cl-Co al koxy-(Cl-C6)-al kyl, R3R3N-(Cl-C6)-al kyl,

fl uoro-(Cl- C6) aIkyI - CONR3R3, -COOR3 or C2-C5 al kanoyl, and optionally

substituted n n, at ot, adj.ace r om by
Fltor o- ( CL- CBmeirieolptafafaaus AR bubaide: Seg g, Saqpabist: B8RS
-NR3COR4 or mbliRaheemphonme, eﬁmnésmphemaw Ierizenbsalphonateppi per azin-1 vyl

bei ng optlonall subtltute nthe g nitrogen atomnot attached to A
by Cl-C6 al Kgfol iﬂ?éﬁ‘jﬂ fiﬁ% 06) - al kyl, R3R3N- (C2- C6) - al kyl ,
fluoro-(Cl-C6)-al kyI C2 CS al kanoyl - COOR4, Ce6- CS cycl oal kyl, -SO2R4,

- SO2NR3R3 _or _- 30 4 May 2004 WO Ox/271.30 5 PCT/I800101444 or, R
is H C1-86 %mquhle @ec@l@yar%@md fiome Rases wineh form sien-iexi salis apd. s

al kyI C3- Lyl enayl RONRRR3,
- CSE&W?R[ %r#géglthgr - NI@RS; gnmél:ugﬁ%ﬂ"&%?é%% Zﬁ?ﬁeﬁg’! used in
the defl ni t |ami;dleﬂ1a$!mdelaalts.neans C-linked pyrrolyl, imdazolyl,

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. |



triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thladlazolyl,4Q%9§b@;olyl
pyridinyl, 10 pyrimdinyl, pyridazinyl, pyra2|nyl qui nol i nyl

~isoqui nolinyl, benzimdazolyl, quinazolinyl, phthala2|nyl benzoxazolyl or
qui noxal i nyl, each optionally .substituted by C -Cr, aIkyI Cl- C6 al koxy,

cyano Orﬁ@bﬁﬁ Jo” t he above definitions, halo neans fl ug{FgrgB@m ?E br ono
a |

or iodo and 15 al kyl ene, alkanoyl and al koxy gr ning the
requi site nunber of carbon atons can be unbranched or branched chain. The
heterocycle as defined in R2, part (iii), above may be aromatic or fully

or partiallypeéforibn, o9 :sTdJﬁcgén@eapchny substilgest bysSieer 2subbitudals @adh on of
R2 and "het” neans that the R(grou Is linked to the adjacent atomby a ring

carbon atom 'mﬁﬂﬂé@wﬁel‘%ﬂt fromehenyband paphthybo et hyl , n- propyl ,
i -propyl, n-butyl, i-bytyl, sec-butyl and t-butyl. Exanp ebs of aI koxy
i ncl ude net h&} ef@c’hoﬁ/ I$- %r@poﬂw isybetittad,, b bu?bﬁ/ sybs eagtt -

but oxy and t rm%b 8AE nkpRivEe nethyl ene, 1,1- et hyl ene,
1, 2- et hyl ene gﬁ%?:g y enet&gl ﬂg&yrl opyl eEe wExarrpl es of cycl oal kyl

| ncl ude [FPV?& BuEy! ukw%lu%ﬁméﬂ fyflah%yéu@nﬁ,e%clmtyl

25 The phar ITB.CEUtI accept ab e"salts of conpounds of the formula
(1) incl udelndepeademiyaaﬂmmd)ﬁomaﬂ%abﬁﬂépbﬁm s thereof. Suitable acid
addition salts are formed from acids which formnon-toxic salts 30 and
exanpl es ar ePréferabjyir & hlinrCe6, aljg cwbshiutad Iy dr oblo® dubstitueptmt each

U L) ke A B o ocoate I cate e

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.



fumarate, lactate, tartrate, citrate, gluconate, succinate, sagahanede,
benzoate, nethanesul phonate, ethanesul phonate, benzenesul phonat e,

p-t ol uenesul phonate and panpate salts. 5 Suitable base salts are forned
from bases which formnon-toxic salts and exanples are the sodium:*

pot assi u&% &Iagm nium cal cium nmagnesi unf zinc and diethanol ami ne salts.
For a reWeWAPsuitabl e salts see Berge et al, J. Phar RCRIBR0NI4GG 1-19
(1977). 10 The pharmaceutically acceptabl e sol vates of the conmpounds of the
formula (1) include the hydrates thereof. Also included within the present

commound of PrAoReS HiarBbySIbE iiaR | e dBhfiod bret Yot RiF 1< Thitiv, 1
car bon at-onsimidazdlylec tédaolyd, thierst, funylf Mamlylnmazdylemmadmwhmcaﬁmm, The
pr esent mventlEPn I ncl u.dea.et he indjvid steregl soner o]f the corrp(%lnds of

the 20 for nBYiERY (RYSOUFIBYL i PYIGRZWY, re?yfqm of AUEYY's¢  BRAYPOMN
di ast er eof soaAmlERirol}, YlnazdRyiDpHIRISENyI obetzoazbiN, duamoxalinyy. 112

fractlonal cr stalllsatlon chr omat ogr aphy ..o eol?omarlc
Xt ur o o adbuRisaRRGinyh e SEOUMSIROBIMGNN, <A TetSadioispaunoiny
derivative t 35; gakhy:' dH nefa@nt tetPEydRd y@arﬁmrrneuasyd?&hwwrém nul a
(1) my al so orrespondl ng opt i'cal [y pure internediate

or by resol momiwlmykmdmpe@}trulp L.C. of the corresponding racemate using
a suitable <chiral support or by fractional crystallisation of the

di astereoi soneric salts fornmed by reaction of the corresponding racenate
with a suit abBtefened i eaniples 30 compoundscofl tioe formsala  df ingipde thosa «f. 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

R
HN"
a8
4 "\\0
O
QP!
P°o /. -




4 May 2004 WO 01/27130 7 PCT/1B00/ 01444 Preferably, R is Cl-£gagblyi
optionally substituted by |I or 2 substituents each independently sel ected
from phenyl and naphthyl. Preferably, R is Cl-C6 al kyl substituted by 1 or
2 sub‘stituents each independently selected from phenyl and naphthyl. 5
Preferablé%? s Cl-C4 al kyl substitut ef by 1 or 2 substituents each

i ndepend 1’ 89 ected from phenyl and napht hyi. Prefer aiEIBOR444 CL- C2

al kyl substltut ed by 1 or 2 substituents each independently selected from
phenyl and naphthyi. Preferably, R is phenylethyl, diphenylethyl or

1 hapht hyl malhgrE PEy B éﬁéﬁ*ayfepﬁéﬁeﬁ SSUBIE BB g SHEITRY By

al kyl ene. Fﬁaiﬁebahlfserelﬁ arp’ @hd Gﬂtioylhwmrm paredfdhelshine grotectiog gadupy| ene.

NR7RB. | Pr ot EkarBplsS GioRablS. prsideing: GRuie wir beranmprerd, B\ it el
-A-R2 s 2- neb8WbPitiladcey *Pro%ﬁﬁ'GMu&%@d%HWﬁ?ntheE& cohd YEdifoh)i, s
Cl-Co kgl Tr%god%rrgfvevr aéjgeéh aRer IF§etecz:r1 Malviffﬁtls Joﬁ%e\]}\lellzegba S|3)7nsI 519 [I]opyl
Preferred individual protecting groups are silyl (substituted with three groups
independently selected from aryl and alkyl), alkanoyl and aroyl. A preferred
protecting group where P! and P? form part of the same protecting group is
where P' and P? taken together are Ci-Cs 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 (Il) in a suitable solvent, such as a mixture of water
and methanol, with a base such as sodium carbonaie, 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.



Preferably, R7 is prop-2-yl. Preferably, R8 is C3-C8 cycl oalikyby 2004
Preferably, R8 is C3-C8 cycloal kyl. 25 Preferably, R8 is cycl ope ty?

2004 WO 01/27130 8 PCT/1B00/ 01444 Preferred heterocycles included in the
definition of R2, part (iii) are pyrronI i mdazolyl, triazolyl, thienyl,
furyl, Q@ﬁﬁ oxazol yl , thladlazolyﬂ oxadi azol yl, pyridinyl

yrlnldln %ﬂéwlda2|nyl pyrazinyl, quinolinyl, isoqui Fsig{)01444

benzi m dazol yl , qU|nazoI|nyI phthalazinyl, benzoxazol yl, quinoxalinyl, 1,2
5 dihydroisoquinolinyl, 3,4-dihydroisoquino|iny|,

1, 2, 3, 4-t et rahydr oi soqui nol i nyl, azgihg th pyrrolidinyl, piperdinyl,

t et rahydr opyranyl, tetrahydrothlopyr r phol i nyl and pi perazi nyl .
Preferred exanpl es of cagrpounds of the formul a (1) include ose of the 10
Exanpl es section hereaftpr, including a pharmaceutically gcceptable salts
t hereof. The conpo fyhe formul é can be prepa nventi onal
routes such as by edures described in the ge nmetjhods
present ed bel ow or speci-H-e—ABe#=hods descri be Rt anpl es
section, or by sinm#iar ftho® thereto. The present ipventi®™n afso
enconpasses these procd¥is for pregdiing the co s ofxitprmula (1), in
addition to any novel internediates used therein. fln the general nethods
described, RlL, R2 and A are as previously defined™Nnlebs otherw se stated.

Rt-NH,
Hi
HN HN
/N 27 N /N ~d N
< - /H\ MeS- Na+ < IA
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l oxidation
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HN”
N CN- s i
= ee continuation
</ JN\ ™ of Scheme 1
=
N N SO,Me



20 Al the conpounds of fornmula (1) may be prepared by the depggleghi on of
a conpound of fornmula R~ HNC OP2 4 May 2004 WO 01/27130 9 PCT/1B04/ 01444
wherein P1, P2 and P3 represent suitable protecting groups which nmay be the
same or different or P1 and P2 optionally formpart of the sanme protecting
group. Examples of suitable protecting dfoups will be apparent to the
skill ed B’é}‘g&?”[see for instance 'Protecting Groups i n ROTGBO#OE44Sy nt hesi s
(Second Edition)',- 5 Theodora W Green and Peter G M Wits, John WIley and
Sons, 1991]. Preferred individual protecting groups are silyl (substituted
with three groups independently §8£ ‘%gé gdL fr!ogl Egyl and al kyl), al kanoyl
and aroyl. A preferred protectin and P2 formpart of the
same protecting group is where Pl and P2 taken together are Cl-C6

al kyl ene. Particularly preferred i ndi vidual protectingagroups are acetyl
and benzoyl. Suitable condi-ti omg“for the deprotectiompare well known in
the art [see for instance " Protg¢cting Goups in Oganifc Synthesis (Second

Edition)', Theodora W Ge# et er Redugiion Wit o Wley and Sons,
1991]. In a ty@Kpat—proce@ure| whfre Pl—FP2—and re gach acetyl, the
protecting groups nmay be r treating a so 15Nihe- conpound
of formula (11) in a suitaple s¥lverffN such as a mi xtuMe of "wat er
ol
(Vil) (VI
1 R2-A-S0,X (VII)
R' R'
N HN"
Hydrolysis
N . N
I x CT N
N N ~50,AR? N N ~50,A-R?
ol
(\)) V)
P°Q
o 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



and nethanol, with a base such as sodium carbonate, typically, g,ta LEM
tenperature. The protecting groups P1, P2 and P3 nmay be renove Yoget her in
a single step 20 or sequentially, in any order. Alternatively, any two of
the protecting groups Pl1, P2 and P3 may be renoved together in a single
step and the remaining group may be rempgved in a separate step, in either
.order. Thoaempounds of fornula (11) may be prepared accridpogiessd t he
routes showmn 25 in Schenes 1 and 2, in which X is a |eaving group,
preferably chloro and P1, P2 and P3 are as defined above. 4 May 2004 WO
01/27130 10 Schene 1 d 0-1 H+ MeS- Na+ PCT/1BOO 01444 O 1 oxidation CN
See cont i nuataropoured ofcthenfortnuda (IV) and trimethylsilyliriflate. Compounds of the

formula (V) may be prepared by the hydrolysis of a compound of the formula

(V). Typically, the compound of the formula (V) is dissolved in a suitable
solvent, such as ethanol, and treated with an acid such as hydrochloric acid.

5 The reaction is preferably performed from 0 to 100 °C, most preferably from 20
to 50 °C. Compounds of the formula (V) may be prepared by the sulphonylation

of a compound of the formula (VI) with a compound of the formula (Vi) Ina
typical procedure, a solution of the compound of the formula (V) in a suitable
inert solvent such as dichloromethane is treated with the compound of the

10 formula (VI). 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 (1X) may be prepared by the oxidation

of a compound of the formula (X). In a typical procedure, 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 (XIl) with an appropriate primary amine.
Tybically, a solution of the dichloropurine (XHl) in a solvent such as isopropyl



4 May 2004 WO 01/27130 11 Schene 1 (continued) A Hid/ CN ng@%g@%%MM
HN R2- A-SQ2X (M) P20 O (1) (IIl) HN Hydrolysis 02 A-R2 sot
A-R2 In Schenme 1, conpounds of the forrmula (I1) nay be prepared by the
reaction of 5 a conpound of the fornula {111) with a conpound of the

formul a ccording to known met hods. 9 n a typi cal procedure, the
corrpoundw&\@lfzﬁlégf ormula (111) is heated with N, O bi s(tFGHBMyII4det ani de)
in an inert solvent such as 1,1,1- trichloroethane, the solvent is renpved
and a solution of the residue, in a suitable solvent such as tol uene, is

heated, pref gtapLyis YARRED Wit ¥ attintadd fediedPindd%%efux. 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. }



WD 0187130 12 PGI/ | BOO 01444 conpound of the fornula (1V) andg pay 2004
trimethylsilyltriflate. Conpounds of the fornula (1V) may be pr(!.pared by
t he hydrolysis of a conpound of the fornula (V). Typically, the conpound
of the fornula (V) is dissolved in a suitable solvent, such as ethanol,
and treated with an acid such as hydrochl4or| c acid. 5 The reaction is
preferabMO P&t ®r ned from O to 100 C, nost preferably f rRGEIBOVOI4 50 C.
Compounds of the formula (V) nay be prepared by the sul phonylation of a
compound of the forrmula (VI) with a conmpound of the fornula (M!). In a
typi cal procedure, a solution of the wd of the fornmula (VI) in a
suitable inert solvent such as dichl ane is treated with the
conmpound of the 10 fornmula (Vkl). An acid acceptor such as t¢i et hyl am ne
may optionally be added Compounds of the formula (VI) may pe prepared by

the reduction of a heforrrula(VIII) Th n may be
carried out with any s@ta | e ri de reCuwCNNng agenté\‘ y hyfrogenati on.

Mof the cogpound of oAyl a (MI1)
5 ¢ th aMdnoni@ gas,

In a typical procedure,
in a suitable solvent sych asN hanol is saturated
Late hydrogenation catal yst h as Pearl| mann's
' Qi 414 kPa (60

treated with an appr
cat al yst and pressurijsed

psi) . Conpoundﬁaof t roula (M) may b d Ay reacting a
conpound of the 9 laz(lX) (Wilh a source of i dezani orv@nyh as

pot assi um cyani de. The rggction i's typically 20 carriedggut in a sol vent
such as N, N-di net hyl formam de at an el evated tenperature. Conpounds of the
formula (1 X) may be prepared by the oxidation of a conpoinF({j l?l];i the formul a

Jdwt hydrogen, preferabl yoto

-

(X). In a typical procedure, an aqueous solution 2

)\/-ﬁf’—‘“ﬂ<f)\

" uOP A wuOp’
P _ XIV) P'o (XV)

T2
l R2-A-SO,X (Vi)

(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



of potassi um peroxynonosul phate is added to a sol ution of th 2’@ ypd of

the formula (X) and sodi um hydrogencarbonate in a suitable so ve such as

a 25 mxture of water and acetone. Conpounds of the forrmula (X) may be

prepa'red by the displacenment of chlori dfs in a conpound of the fornula (XI)
o

wth i de. Typically, the reaction is carried out in a polar
sol vent sutcﬁw&)6 N, N- di net hyl f or mani de, at el evated t eng&d4B¥Wad4and under
an atnosphere of nitrogen. Thionethoxide is used as an alkali netal salt
such as sodi um 30 thi omet hoxi de. Conpounds of the formula (XI) rray be

prepared by fig agAshitstle rfyfdnae%@nemadagémt&epggﬁ@%ﬁrfa}ﬂgh I 4 h?ﬂ&ﬂ

appropriate primary amne. ~ Typically,” a”sol ut I chl or opuri ne
(XI1) in a skiogedures aswlutioniof i epypound.af thedormyle (XV) iva soitakilg so

PCT/ 1 BOO/ 01 UM ndi Sist qu
An addi ti onaéﬂcacfh‘gél acncd(]e tt'g;osrfaqsu'ﬁ%j Wéﬂ‘zkl‘ %ﬁ@rﬁ‘%?ﬁy ameﬁgﬁﬁr}ggnogﬂﬁé%
added. Conpolytifogeation aamlysiesuphasa&%dulv\bpaltddm' m e@aathaocoad fand pressunsed
2, 6-di chl i L t i,hy.d ran jn_a suita oIv nt such
2O et 8o PFGRR, ot Ad o fPAEL B BAD. Chupeitid % fe 38
4-t ol uenesul Vynhay beiptlepared dlyl thie abactionedfey ebwbouhd 6P thedforrnala BCWRWItR004 WO
01/ 27130 14 Schene 2 FCT/ 1B/ 01 444}_
an appropriate primary amine. Typically, a solution of the compound (XVi) in a
suitable solvent such as acetonitrile is treated with the amine at room
temperature. An additional acid acceptor such as diphenylethylamine may
10 optionally be added. Compounds of the formula (XVI) may be prepared by the
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
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CN oPx CN (XIV) OP2 R2-A-SQ2X (V1) In., Scheme 2, conpounds, pf, 5954
formula (11) may be prepared by the 5 sul phonylation of a corrpo&n of the
formula (XIV) with a conpound of the formula (VII). In a typical procedure,
a solution of the compound of the formula (XIV) in a suitable inert

sol vent Cn{l 23 di chl or onet hane i-s treatl8d with the conpound of the

formul a % 5‘2 B, acid acceptor such as triethyl ani ne mREIIBOVY#MA onal | y
added. Compounds of the formula (XIV) nmay be prepared by the 10 reductiori
of a conmpound of -the fornmula (XV). The reduction nmay be carried out 4 My
2004 WO 01/27130 15 PCT/ 1 BOQO 01444 wiéépleﬁgtxgsui tabl e hydride reduci ng agent
or by hydrogenation. In a typical p , a solution of the conpound of
the formula (XV) in a suitable solvent, such as ethanol, is saturated with
armoni a gas, treated with an appropriate hydrogenation cat a|)t$t such as 5%
w w pal | adi um on charcoal and pressurised 5 with hydrogen, Hgfeferably to
1034 kPa (150 psi). Conpounds of the formula (XV) nay be pfjepared by the
reaction of a conpound of the fo%l,o? (#%()VI) with an e primary

am ne. Typically, a sol ut(' of rBund (XVI) i bl e sol vent
such as acetonitrile is t ted WTN THE anmine at roo

uit
N CN

HO

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



tenperature. An additional acid acceptor such as di phenyl et hy ,@,giggofay 10
optionally be added. Conpounds of the fornmula (XVI) nay be prepare y the
substitution of the iodo group in a conpound of the forrmula (XVI1) with
cyanide. Typically, a solution of the cgnpound of the formula (XVI1) in a
sui t abl eyeqy (e.g. N, N-dinethylformam de) is treat |

copper (Il )C';éﬁ]{gge and heated, preferably at a tenperat S)rq;g)i?&rll" é%ess of 100
C. Conpounds of the formula 15 (XVI1) are known in the art (e.g. see J.

Med. Chem, 1992, 35, 248 where Pt, P2 and P3 are each acetyl).

Al t er nat i vel geproteztion b awodspaind: dfdhé Gormuila (X)) acrarding tepmegadsckrasooindi ng

L phchere, Spe'as ot inlpks i hASeRin Whouih 1opRh SDhRES, Baeong: ¢ e

formula (VI Editi%@',%héod&d WO @il dhid Péfd0G. U6 \Batsewohd ikipy cinecSons)

PCT/ | BOO' 01444 HO OH (XI X) Reductiqn HO . e .

1991]. The protecting ‘groups may be removed together, individually or in any

5 combination thereof. In a typical example, where P', P? and P® are each acetyl,

a solution of the compound of the formula (XV) in a suitable solvent such as
ethanol is treated with a base such as ammonia at room temperature. In certain
cases, deprotection and reduction of a compound of the formula (XV) to furnish
a compound of the formula (XVill) may be conveniently cairied 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

25

30



(XVI11) OHR2-A-SO2X (V1) (1) 5 1In a typical procedure, th%MQgEBGWd of
formula (XVI11) is dissolved in a suitable solvent such as 1, 4-dioxan or
tetrahydrofuran (with heating if necessary) and treated, typically at room
tenperature and under an atnosphere of 1@' trogen, with a sul phonyl ating
agent of "wﬁ ’%’@#ﬁmﬂ a (M1l), optionally i'n the presence of an acid acceptor
(e.g. trie §/ ne). Conpounds 10 of the fornula (XVII|FCHEBBWIHr epar ed
by the reduction of a conmpound 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 conpound of formula (XIX) in a
sui tabl e sol vent such as ethanol is saturated wth ammonia gas, treated
wi th an appropriate hydrogenation catal yst such as 15 5% w w pal | adi um on
charcoal and pressurised with hydr ogegndpheherably to 1034 kPa (150 psi).
Compounds of the fornmula (XI X) nmay beprepared by the 4 May 2004 17 WO
01/ 27130 PCT/ 1 BQ0/ 01444 deprotection of a conpound of gfhe fornula (XV)
according to nethods known in the art [see for imMNance Protecting G oups
in Oganic Synthesis (Second Edition)', Theodora G een and Peter G M
Wits, John Wley and Sons, 1991]. The pr ot echni r'os may be renoved

ofy-

toget her, individually or iDeprofediatonbi nat i(n t here In a typical
exanpl e, vvheréxw) P2 and P3 are eagh acetyl . J\/NH
2
. N

o (XVII)

HO /
BH
CICH,CH,SO,Cl
Rt
HN”
_ /N P
R7R&NH < - /IK/H
) - N N80, X
o) ‘ -
1 I0QH (XX)
HO /
OH

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).



a solution of the conmpound of the forrmula (XV) in a suitablet§gg¥§@@4such
as ethanol is treated with a base such as amoni a at room tenperature
certain cases, deprotection and reduction of a conpound of the fornula
(XV) to furnish a conpound of the formula (XVIIIl) . may be conveniently
carried out together 10 under reducing dénditions. In a typi cal exanpl e,
the conpB@¥Y2UfPthe fornula (XV)' is dissolved in a suPEREBWNOEEEvent such
as ethanol and the solution is saturated with amonia prior to treatnent

wi th an appropriate hydrogenation catalyst such as palladiumon carbon and

Pt ) 0 Wl A8 1 el B e B hgoHpding
by the rout eheHommula{(XXtihane mixedOo@ionaly i WeypEsenca\of @lsdiabin salgechene 4
PCT/1BOO/ Olﬁr%fe%bly,'_l I}'ge(?ga\aio#el%gﬁr%c%sj %%a't_éoci, most preferably at the reflux
temperature of the compound of the formula (XXIf). Compounds of the formula
5 (XXil) are either commercially available or easily prepared using standard
procedures well known to those skilled i'n the art (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.



OH G CH2CH2SQZCl R HNC (1) R7RBNH 46 HO 5 In Schene 4, comggpgéopf t he
formula (1) in which Ais -CH2CH2- and R2 is -NR7R8 nay be prepared by the
reaction of a conpound of the fornmula (XX) wth a conpound of the fornula
10 R7TR8NH (XXI'1). 4 May 2004 WD 01/2713Q 19 PGTI | B(c)0! 01444 I n a typi cal
procedure, the conpound of the formula ?RX) and the conpound of the

formul a WML e nixed, optionally in the presence of PETdBINMEMe sol vent .
Preferably, the reaction mxture is heated, nost preferably at the refl ux
tenperature of the conpound of the formula (XXI1). Conpounds of the formula

5 (XXI'l) ar i | vaial ab | iR SPALEd |

st andard p?b@é%ﬁﬁ%cgw é%%é\ﬁl}ugqlg St%rilto(,;‘egl ?ﬁﬁhoggaiég tp %e ar P El( gf@ﬁy?%%

reductive ceadignrepaed nf mixinguogethev sdiutionisedfan eompoand aif ded jatejula (1)
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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.



formula (XVII1) with 2-chl oroet hanesul phonyl chloride. In a WMEE%M
procedure, a 10 solution of the conpound of the formula (XVIIIl) and a base,
preferably a tertiary am ne base such as triethylamne, in a suitable
solvent, such as dichl oronethane, is trqat ed with 2-chl oroet hanesul phonyl
chl ori de Ocag’ggunds of the fornula (XVI%I) may be prepared @%/ t he

depr ot ection“oF'a conpound of the fornula (XIV) in whi C¢TABHYHE4; ng groups
P1, P2 and P3 are as defined 15 above. The protecting groups nmay be renoved
together, or singly in any conbination thereof. Suitable conditions for

t he d t eCdi o ; i ‘ tin
Goups’i n O ocablehs Wy coirtibieriQuil be fEfehialils taPiRe, BAER LID.
G M wits, spekum\gilrale, malcigansarbongi] | dibasic scalsiyine phogphate dande glymine;, e Pi |

P2 d P3 . t ' .
reating a SRTEoR R SUh g charcn RSB} igH, RS, FBloc A BT SERui

sol vent, sucitareh giycoliete)r erostanviliese ssudliumat drach ceriainmcomplexbsifieatesic anas

(1) my o sorpRitai B budliab ey BRIy OB R R M P S

i nt erCOﬂVEFS(HWM(BECWWropﬁﬁdellafosbhe(Hm(}t isudfosaNd doitindr anar aidagps of
novel starting materials used in the recedi ng net hods are conventj onal
and appr opr iAdditionally,e fibricating ragedts swich: 8 dMAgRRRILURS Stgarateq SteaTisc 8aidk es for
I sol ating t%&ﬂgi%ﬁgn%%ﬂ%& MhaY belifciugéd, 30 known to persons skilled in

the art withW reference to |iterature precedents and the Exanples and
Preparations sections below. 4 May 2004 WO 01/27130 20 PCT/|1BOO 01444

10 Solid compositions of a similar type may also be employed as fillers in gelatin
capsules. Preferred excipients in this regard include laciose, starch, a
cellulose, milk sugar or a high molecular weight polyethylene glycol. For
aqueous suspensions and/or elixirs, the compounds of the formula (I) may be
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).



A pharmaceutically acceptable salt of a conpound of the for ﬁagbb Agray be
readily prepared by m xi ng together solutions of a conpound of the ?ornula
(1) and the desired acid or base, as appropriate. The salt may precipitate
from solution and be collected by filtration or may be recovered by
evaporation of the 5 solvent. The anti 22nfl ammtory properties of the
conpound¥HIATHE fornula (1) are denpnstrated by their BGIIEONGI480 i nhi bit
neutrophi|l function which indicates A2a receptor agonist activity. This is
eval uated by determ ning the conmpound profile 10 in an assay where
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assay buf f emhe?® higrerpot tower désdgecrangep caredmeriexi andessaid aby within the
concentratign gi Vft?: 50%..inhibition (1C50) conpared to the control
response t o5F 0 m&%’f‘r‘fﬂfhnds of the fornmula (1) can be adm nistered

al one but will generally be admnistered in adm xture with a suitable

phar maceut i %ﬁ'@ exci pient, diluent 25 or carrier, selected wwth regard to the

i nt ended® odhe eImBRMRYS of farnya dhgan i de adpiniptesed Joranasally £t Pe. For
exanpl e, t hhepARAURParf cdf@nlcpifdeivdrbd it Btk RAMASIR AhP bOWESr Rhaleh ¥r

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.



buccally or sublingually in the formof tablets, capsules, ovu M?g o041 XiTs,
sol utions 30 or suspensions, which may contain flavourlng or colourring
agents, for inmediate-, delayed-, sustained-, pulsed- or

control |l ed-rel ease applications. 4 May 2004 V\D 01127130 21 PCT/1B00/ 01444
Such tablets may contain excipients such3is microcrystalline cellul ose,

| act ose, WGHM7dh citrate, cal cium carbonate, dibasic calmimgephasphat e and
glycine, disintegrants such as starch (preferably corn, potato or tapioca
starch), sodium star ch gI ycol | ate, cr oscarnel | ose sodi um and certain

conplex silicates r anul nde s,.such as nyl pyrrol i done,
hy(rtlnr) oxypr opy‘ﬁ“@'{‘ﬁv‘f hﬁ 0853%9”“3 %Ql/?ﬁ%B? Ad |n| 136‘%% "F%Pé
sucrose, gelgta @uﬁﬁés.fw\@r @essaﬂqdbf 'tl‘Pé}aHaXr bé u licePdopita memgs fc&hrpbf as

rragneS| um stearate, stearic aci d rg ycery enat e an taI Cc may
i ncl uded. 100t olyliom orPaM, rRIntRent ﬁwtmg 99%9"- meiie §P§'G°H€d%r?5ltb?ed as

fillers in %hﬂﬁfan(l) ﬁ,a?%ugloeﬁe t@hg{nﬁr gé‘dfﬁxhi%k&ﬁélsfok @x%@ Qﬁé%sbr&%l ude

| act ose, star ose ar or a high no Welg ht

pol yet hyl 8nea gklymtch For aqueous suspensions and/or elixi rs, t he conpounds
of the fornmula (1) my be conbined with various sweetening or flavouring
agents, colouring matter or 15 dyes, with enulsifying and/ or suspendi ng
agents and derkapblbamm sopically tasthevﬂﬂmrmeeidmpmlndsmfdbqIfamaulgl(y)ca:dn be

gl ycerin, ations ere The co ds of the foryula (1) .can
31 26 be admiRBUERs o 2 SR PRymenl FomBRIRE I Scife, Sy Yichenaka
intra-arter Icﬁrl tigsolived riap esr émmplbl \a nhlﬁiuli'@t\diiﬁﬁ@hé)/or Aibré o’ thee fdllowinig: ar | y,
intrasternally, intracrani.all i nt ramus ular g
1 mineral oil, liquid getr latum, |te p trolatum propy!ene 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:-



subcut aneously, or they may be adm nistered by infusion techntgﬁg§oojhey
are best used in the formof a sterile aqueous sol ution whic y contain
ot her substances, for exanple, enough salts or glucose to make the
solution isotonic wth blood. The aqueous sol utions should be suitably
buf f er ed gpreferably to a 25 pH of from® to 9), if necessary. The

prepar at VOAM8TI3& i t abl e parenteral fornul ations under PCcEmdiodi@anditi ons
is readily acconplished by standard pharmaceutical techniques well-known
to those skilled in the art. For oral and parenteral adm nistration to

h ti , ' 3 t formul a
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ng/ kg (in singl esalvatditheérdef] doses). 4 May 2004 WO 01/27130 22
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determ ne the actual dosage whi i 1| be nost suitable for an?ét(}l‘)ggri vi dual

€ { chwll b
pati ent &nd() it PhataaseUfiFalPamRaRdionyaciugiegmcompaupd SpHistorap
particul ar pati entohafRScARRUTy HREESIEBIAEAL 0P N8 theftlor ! MyeMERalIE acase.
There can, of course, be individual instances where highef or |ower dosage
ranges are neri tpharaegediicslly aceepipbiei excipient, dilligné oprarrien;s i nvention. 10 The

compouns oy F¥kykblcarl P, 3 Tk PRSP S
i nhal er or an asnheatelor spmppsitior dlaTeat, farusierasa mquiiesanent sed cont ai ner,
punp. s%ay(v) 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 io treat a disease for which a A2a receptor agonist 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-



atom ser or nebuliser, with or without the use of a suitable4gmgp§b@@nt,
e.g. dichlorodifluoronethane, tiichlorofl uoronethane, '

di chl orot et raf | uoroet hane, a 15 hydrof | uoroal kane such as

1,1,1, 2-tetraf |l uoroet hane (HFA 134A [tégde mar k]) or

1,1,1., %‘%ls-heptafluoropropane (HFA™227EA [trade nar&%), car bon di oxi de
or ot haP YLa%%b e gas. In the case of a pressurised addd§P001¢44e dosage
unit may be determined by providing a valve to deliver a netered anount.
The pressurised container, punp, spray, atom ser or nebuliser may contain
a 20 solution SasP ' f L8t 4S | L xture of
et hanol and tﬁgdpr opgfﬁiﬁgﬁtg tgsth‘tg %gsggllgtgﬁt{@%gﬁgﬁa%ygggﬁimo%%zra I'gbeéont ain
a lubricant, dogwound bealing;tantl eate. Capsul es and cartridges (made, for

exanpl e, from LR) . far i.n.an . inhaler.or insufflator may be

f or nul at ed(ﬁo C%M Ho%iel '@Sﬁﬁéﬁiaﬁ%&ﬁ]oﬁeihﬁﬁ?&nd of the fornula (1) and a
sui tabl e powder base such 25 as l|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 will 30 be in the
range of from 20pg to 20ng which nmay 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 lotion, solution, cream ointnent or
dusting powder. The conpounds 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 solu -, 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 &%& urat i \ﬁ: pal I %é&e and
prophy| d& i Been easadntfor 3GOTHRRN t selve ﬂtﬁen lspr Beyigeeehloroform; D
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
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4 May 2004 WO 01/27130 24 PCT/LB00101444 (i) a conpound of thg ggw&{a (1)
or a pharmaceutically acceptable salt or solvate thereof; (i |§ﬂ process
for the preparation of a conmpound of the forrmula (1) or a pharnaceutically
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 recept or

t d f ound_of the formila (. f
2 ohar rral:ZuVlID‘gH}aﬁ?ﬂml%ﬁ%%rﬁcﬁieﬂtés(g%é)mg’ QPolire) dPrapsiinn 8 B4 BALIRLT 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 o'rﬁhhlctrgamcthamr was separated and the solvent removed under reduced
pressure. The residue was then purified by column chromatography on silica
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
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bronchitis, chronic obstructive pul nonary disease, cystic filkyQg)spgs

ast hma, enphysema, bronchiectasis, chronic sinusitis and rhinitis; (1x) the
use of a conpound of the forrmula (1) or of a pharnaceutically 25
acceptabl e salt, solvate or conposition thereof, for the manufacturee of a
medi cament for the treatnent of septic Zhock, male erectile dysfunction,
hyper t en®P3H27188  oke, epil epsy, cerebral ischaeni a, per PERERROI4Ascul ar

di sease, post-ischaem c reperfusion injury, diabetes, rheunmatoid arthritis,
mul tiple sclerosis, psoriasis, allergic dermatitis, eczema, ulcerative
colitis, 30$§£ﬁﬁﬂjigjsease, I nfl ammat ory bowel di sease, Heliobacter

pyl ori - gast , on- Hel i obacter pylori gastritis, non-steroidal

anti-infl annqtgl{(ﬁﬁdj}g,gsﬁ;W,Md?&y—%ﬁﬂ#o&iﬁ%@hﬁﬁ&ﬂaﬁ@@&444 (X)

i nduced damage to fh gastro-intestinal tract or a psychotic di sorder, or
for wound Husanyl}6-(phesetwlaminp)dffpurimyHmeibyikenzanesulfopamidecin. 4 May
2004 WO 01/27130 26 PCTI I BOO 41444 The followi ng Exanples illustrate.the
preparation of the conpounds of the fornula (1): H Nuclear nagnetic
resonance (NVR) spe were in all cases consistent 5 with the proposed
structures. Charact Lic chenmical shifts (are given in

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



parts-per-mllion downfield fromtetranethylsilane using con gméygg
abbrevi ati ons for designation of major peaks: e.g. s, singlet oubl e

t, triplet; q, quartet; m nultiplet; br, broad. The nass spectra (rﬂz)
were "recorded in the thernospray ionisgtion node. The follow ng

abbr evi aﬁ, %TE ]Q@ve 10 been used for co n sol vents: CDCl 3,

deut er oc oro orm DMSO, di et hyl sul phoxi de. The abbr e¥CAIPWHI4H4i neans
pounds per square inch. Were thin |ayer chromatography (TLC) has been
used it refers to silica gel TLCusing silica gel 60 F4 plates, Rf is the
di stance tré%(gMﬁ_oE#y a conmpound divided by the distance travelled by the
sol vent fr on a TLC plate. The 15 abbreviati on Ac has been used in pl ace

of acetyl aNd{SFHPRRBRASER)SADIhYdtoEs(hydroxymethyl)SxalydEo-2- N- ({9-[ (2R, 3

R 4S, 5R) - 3, r QX trahydro-2 20

furanyl] - 6- W%“’EW% @ﬁﬁﬁ?f‘éﬁ'&‘w T&%&%BP Hé yl Ynet hyl ) - 2- net hyl -

pr opanesul fgmgt ifiA)benzénéSutigiififiddO 01/ 27130 27 PCI/ LBOO 01444 A sol ut I on
of (2R 3R 4R, 5R)-4-(acetyl oxy)-2-((acetyl oxy)net hyl -5-(6-f(2, 2-

di phenyl ét hyl ) am no] - 2- { ((i sobut yl sul f onyl ) am no] net hyl } - 9H puri n- 9-

yl )tetrahydro-3-furanyl acetate (188ng, 0.26mmol) (Preparation 9) and
sodi um carbonate (140ng, 1.32mml) in a mxture of water (2ml) and

met hanol (10m ) 5 red at roomtenpera ure for 6 hours. The sol vent
was renoved under

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).



reduced pressure and the residue partitioned between ethyl acgfaleogpd
brine. The organic phase was separated and the sol vent renoved under
reduced pressure. The residue was then purified by colum chromat ography
on silica gel eluting-with a gradient system of dichloronethane : ‘methanol
0.88 10 ammonia (95 : 5 : 0.5 by vol umef0gradual | y changing to

di chl or oP"HaHa8% net hanol : 0.88 anmmonia (90 : 10 : 1 bpcwabewmidto afford
the title compound (77ng). Ms: 597 (MH); 619 (MNa~). 15 1H- NWR (CDCI3) 3
. 7.60 (1 H, br s), 7.20-7.38 (10H, m), 6.02 (1 H, br s), 5.91 (1 H br
d), 5.81 (1 H t), 5.70 (1 H, d); 4.83 (1 H br s), 4.50 (1 H, d),
4.07-4.40 (7H, m, 3.90 (1 H d), 3.75 (1 H t), 3.32 (1 H s), 2.95 (2H,
d), 2.26 (1gxampPLE4:06 (6H, d). 20 Analysis : Found C, 57.54; H, 6.10; N,
13.76% C29H3sN6(O6S. 0.5H20 requires C, 57.52; H_6.11; N, 13.88% 25 30 4
May 2004 WO2d¥veirpentyi(soprpepiaminelNEoHPas R4SHMdardibydroxgus, 5

Fur a1 1 -6 (RSB aHTEN 2 AR RIEE 2 eyl ineh 8H o

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).



5 NH A - solution of benzenesul phonyl chloride (0.067g, O. 38rgrp,}a obfyg dry
tetrahydrofuran (2nml) was added over 10 mnutes to a stirred solution of
(2R, 3R, 4S,5 R) -2-[2-(am nonet hyl ) - 6- (phenet hyl am no)-9Hpu rin-9-yl]-5 10
(hydroxynet hyl )t etrahydro- 3, 4-furandi ol (0.19g, 0.48mvl) (Preparation 12)
and triethylam ne (0.14g, 1.39mml) in dly tetrahydrofuran (10m) at OC
under aW‘g‘flf?ﬂE’Bhere of nitrogen. The nixture was stirr QETABOT0r 15

m nutes. The solvent was then renoved under reduced pressure and the

resi due azeotroped wth dichloronethane (x3). The residue was purified by
col um chr omat ography 15 on silica gel eluting with dichl oronet hane :

nmet hanol : 0.88 ammonia (92 : 8 : 0.4 by volune), to give the product

whi I(:h was- t rTlléellfalttﬂdng/:Rrbpdtiaﬁghslldeef\:/iém ,the0 b'z'épieﬂ'amhzgﬁd:eﬂlaireﬂl(t%gncﬁ?@gd t he
title conpoun S solid. . . 54 IVHI . " H NVR | :
7.82 (2H, d)?seﬁﬁéﬁ?ffﬁegg’ﬁz&aﬁ%@?: 45 (8H, nm), 6.02-6.22 (2H, m, 5.96 (1
H br s), 570 (1 H d), 4.82 (1 H m, 4.47 (1 H d), 4.02-4.34 (4H, m,
3.62-3.98 (44, _m, 3.37 {31 H s), 2.92 (2H, t). 25 4 May 2004 WO 01/27130
29 PCr/ | BB PRERARAZION &= 2,6-Pighloro-9-tefrahydro-2H-pyran-2-yl-9H-purine

(t9-[ (2R, 3R 4S, 5R) - 3, 4- Db hygqoxy-5- (hydroxynet hyl )t et gahydr o- 2-

N \N

, {an
<§:fz~a:)\c1 dN | 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




furanyl]-6-[(1-naphthyl net hyl)am no]-9ff purin-2- y 2004
yl } met hyl ) benzenesul fonamde 5 0 Hit NS if O A suspension o?

(2R, 3R 4S5R) 2-{2-(am nonethyl)-6-[(1- 10

napht hyl met hyl ) ami no] - 9H puri n- 9-yl } - 5- (hydr oxynet hyl ) t et rahydro 3,*4-furand
ol (0.16 0.37mmol ) (Preparation 15) 84 dioxan (28m) was heated gently
until a YEQIWAEBn was achi eved. The sol ution was cool ed ROI/IBOGNS44enper at ur e
and treated with triethylam ne (0.12g, 1. 19mm|) foll owed by addition of a
solution of benzenesul phonyl chloride (O. 0609, 0. 34mmol ) in di oxan (2nl)

oy o0 12 R S ol e i by e R LB G Lo *°

azeotr oped \&.bg, @.¢irhen OiﬁEidaJ@ﬁﬁ)yl Tdleotiok i lml)wa&spuéafedemthy NethyIPN-

chromat ography on silica elutin | or.onet hane nmet hanol :
0. 88 anmmni dSQPIPY! %propgnamg&p (Wérﬂﬂwg)ﬂt"@'bﬁf“g%? -dipbepylefhyiaming c(%%égas a

whi t lid .
white ol 1 0 gLidhemland? el Resuit ikiole vigd oMol DHSRR) (0P 3 gﬁggé Pl

4.52 (1 & @plvent was (rgmqvefﬂr}mdar wuegmpr@ﬁuresagé th@@&lquerwaa)azegtrmedan%z
(2H m. 4 Yok ?thQﬁ acetate. The residue was purified by column chromatography on
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 (CDCls) § : 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 (1H, 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

_ qn‘.'

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



WO 01/27130 30 PCT/ 1B00101444 EXAMPLE 4: 2-[ Cycl opentyl 4 May 2004
(I'sopropyl)am no] -N- ({9-[ (2R, 3R, 4S, 5R) - 3, 4- di hydr oxy- 5-
(hydroxynet hyl )t et rahydro-2-furanyl]-6-[(2, 2-di phenyl et hyl )am no]-9H 5
pur| n: 2- yI } met hyl ) et hanesul f onani de 1V—é 9-[(2 R3 R4

S, 5R) - 3, 4- Di_ hydr oxy- 5- (hydr oxynet hyl ) t eP?ahydr o- 2-f uranyl ] - 6-
[(2, 2-di ‘H{#@Phyl ) ami no] - 9H puri n- 2-yl } net hyl ) et hyl en@§E{iBWa#kide (60 ny
0.11 nmml) (Preparation 16) was dissolved in Nisopropyl cycl opentanam ne 10
(2ml) (Preparation 17) and the reaction m'xture was heated under reflux for

Fosi due. e AT PREER o 2B e M8 RoSRKA B RE LBRE "0 6 Vet er (S0
Thg ngapleC' I a;e/er was rey;:;liporat edcglnd dri e?o(anhy(rj;ous magg_es! gm su: phat e)
oluting w tﬁmﬁma“@ﬁ?@n‘aﬁoﬁeaﬁ&neﬁmiﬁ%cﬁﬁm@ﬁ#ﬁ%%%—%%}%ﬁ%ﬁot o give
h itl @:@IQD 8:
Elthlts)e 7.55- f?"go zloH o%qmm%ésg%@ssi@ﬂ@ wﬁosﬂ S)szml'gH, r‘r}?
4.55-4. 5@ (1.9 1.6 (35 m)25 (6H,- m, 4.15 (1 H s), 3.90-3.85 (1 H, m),

3.75-3.70 (1 H nm), 3.15-3.10 (2H, ' m), 3.00-2.90 (2H, n), 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, OPREPABATIDNNY: JINKAL-DNphényiBtid}-24{aidhylsulfonyl)-9-tetrahydro-
2H-pyran-2-yl-9H-purin-6-amine

() ()
HN HN' :

N
O LC
0 <“I~L’i§ o ij:%:”"
o A

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).



31 PCT/[BO(c)/ 01444 The foll ow ng Preparations describe the m@g@@g@&on of
certain internediates used in the precedi ng Exanples. 5 PREPARATI ON 1:
2,6-Dichl oro-9-tetrahydro-2H pyran-2-yl -9Hpurine cl Cl

2, 6-Di chl oro-9H purine (20g, 0.11 nol) and 4-tol uenesul phonic - acid
nmonohydrate (0.2g) were dissolved in et&l acetate (300ml), the m xture was
heat ed t W®@R7wad a sol ution of 2, 3-:di hydropyran (12. 6nacrageckdisal) in

ethyl 10 acetate (50ml) was added slowy 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
hydr ogen carbonate. The | ayers were separated and the organic | ayer was

washed sequ a s sium 15
sul phat e, 9 5‘@# M’} Q‘ilaps)sr Qﬂgh%hyﬁtlga{] P?%gﬁﬁ@&%rgwlggygue was
azeotroped yr%mn'meaacea('hdl)ltmb afford the t|tIe conpound as a slightly

i mpure white solid (30.99). "HNWR (CDCI3) S: 830 (1 H s), 575 (1 H,
dd), 4.25-4.15 (1 H n), 3.85-3 20 (1 H, m, >

PREPARATI ON 2: 2-Chl oro-N-(2, 2-g=phenyl et hyl ) -

yi -9H purin-6-am ne ci ci 4 2004
N )
¢ A e ————
o N" R o
G J

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-
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



WD 01/ 27130 32 PCT/1B00/ 01444 A sol ution of

2, 6-di chl oro-9-tetrahydro-2H pyran-2-yl -9H puri ne (Preparatlon 13/ 30 99,
0.11 mol) in isopropyl alcohol (600m) was treated with N-ethyl-

i sopropyl - 2- propanam ne (47.5nl, 0.27n0 % and 2, 2-di phenyl et hyl am' ne

(24. 8q, H‘poél%@ o) and the resulting mx3ure was heated at reflux for 3
hours. T vent was renoved under reduced pressure ETABHHMEA44es] due was
azeotroped fromeéethyl acetate. The residue was purified by colum

chromat ography on silica gel eluting with a gradient system of ethyl
acetate : hexane (40 : 60 by volune) gradually changing to ethyl acetate :
hexane (60 : 40 by volune) to afford the title corrpound as a foam (49.79).
10 I—I—Nl\/R(ﬁh@p&)Rﬁznoﬁ595775(1H br s), 735 15(1C]—I m, 5.80-5.70
(1 H br s 5.65 (1 4.35 (1 m, 4.30-4.18 1 H br s), 4.10 (1
H, d) 3. 70 L@-&Amltnpmetbvl)-ﬁ tgt@vémﬂhwran-@wl-af!amrm ryi-M(2.2 80- 1. 55

(3H, : *ﬁ@?@@
N (2, 2 Di phe H’@n?nnet hyl sul fanyl)-9-tetrahydro- 21

f-pyran-3-yl - 9H—pur|n 6-am ne A sol ution of

2-chloro-M 2, 2-di phenyl ef hyl ) - 9-tetrahydro-2H pyran-2 yl-9H purin-6-am ne
(Preparation 2) (49.7q, @] ) ormam de 20 (200m )

was treated with sodi um g.hexi de (10g, nd the resulting

m xture heated under an atngsphere of nitrogen atf 100C for 90 m nutes. The
m xture was stirred at roo .t;,,s and then reheated to

m erature for 72 h
100C for a further 2 hours e reaction m xtur cool ed and dil uted
with water (1000ni). As{s p:ﬂf& was ormad{aﬁ 'Was extracted into
X .

di et hyl g - ‘
: . N %

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



25 ether (x2). The conbined organic |ayers were washed sequergMg#,bMo_wth
water and brine, dried over anhydrous nmagnesi um sul phate, filtered and
evaporated under reduced pressure. The residue was azeotroped from di et hyl
ether and 4 May 2004 WD 01/27130 33 PCTI | BOO101444 then pentane to ‘afford
the title conpound as a foam (48.9g). ' 3B NWR (CDC13) 8 :.7.80 (1H, s),
7.20-7.10YQ@ 9130y | 5.70-5.55 (2H, d), 4.40 4.20 (3H, n)PCOHIBOOAM4OS (1 H,
m, 3.80-3.65 (1 H m, 2.60 (31-1, s), 2.15-1.90 (3H 5 m, 1.90-1.60
(3H, m. PREPARATI ON 4: :

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

H purin-6-amne 10 A solution of Oxone (trade mark) (potassium

per oxynonos B iEpARKNTIONGr: 71. 7mmol ) in water (200ml) was added dropw se
over 2 hours to a solution of 11 :

( 2, 2- di phenyW-£6-(2,2-Riphepylethybaminojt9-terahydratRpyran+{2-yl-9H-purin-2-
pyran-2-yl -9 Ll Q-5- ) ' (259, 56.2mmol ) and sodi um
hydr ogen car@ﬁ%ﬁh«&i}(gﬂbeﬁmgg?%gﬁgélﬂwa%?ﬁe (1000mM ) and water (250ml).
The resulging mxture was 15 stirred at roomtenperature for 24 hours,
filtered and the residue washed with acetone. The acetone was renoved from
the filtrate under rgdgeedf gssur e and t es ng aqueous residue
extracted with ethyl S and then dic ne. The conbi ned
organic |l ayers were washdd wth brine, dried t h anhydrous magnesi um
sul phate, filtered and evamorated under reduced pressure. The residue

was triturated with diegh ether, filteped, shed with +diethyl ether and
pentane and then d_ried</t£ |a\f ord the title c%ﬁ un asiﬁ_>—

P N—g
o

NH,

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



white solid (20.32g). "H-NWR (CDCI3) 8 :8.00 (1 H, s), 7.35- 73 Qé@d—l n)
6.05-5.95 (1 H br s), 575 25 (1 H d), 4.40-4.35 (1 H m, 3{3

(2H, br s), 4.15-4.05 (1 H m, 3.75 (1 H t), 3.30 (3H 5s), 2.18 2.05 (1
H m, 2.05-1.98 (1 H n, 1.98-1.80 (1 H m, 1.80-1.60 (3H m. 4 My
2004 WD 01/27130 34 PCTItB00/ 01444 PREPBRATI ON 5:

6-[ (2, 2- BiPH&Aet hyl ) am no] - 9-t et rahydr o- 21- | - pyr an- 2- PCI/IB00/01444

yl - 9H puri ne-2-carbonitril-e 5 A solution of

N- (2, 2-di phenyl et hyl ) - 2- (et hyl sul fonyl ) - 9-t et rahydr o- 2H- pyr an- 2-

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

di met hyl formam de (100m ) was treated with potassium cyani de (5. 5g,

84. 6mml ) apREPARATION'®: Was heated at 120C for 24 hours under a nitrogen
atmosphere. The mixture was then cooled to roomtenperature, poured into 10

wat er ( 1000AH{6(2Diphepyietbyl)amineiaitpunintdylmethg)-2epethyddr sol i d was

slowy fil s wth water. The solid was then
di ssol ved i &i-’%g %@Fﬁﬁ@n an 3ﬂh1iedérr§sul ting solution was washed with
water, drged with anhydrous magnesi um sul phate, filtered and evaporated
under reduced pressure. The residue was azeotroped from di et hyl ether

tw ce to afford ¢ne | e conmpound as an "H NWVR (CDC13) 8 :
8. 00 (1 H s), 7 : OH, m, 6.00-5. 7 s), 5.70 ('l H d),
4.40-4.20 (3H, m; POo-24710 (1 H m, 3.80-30 m, 2.20-1.90 (3H,
m, 190160(3H n).

;._ < N)\/"‘ﬁ - </:|>N n_g_>_

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



20 25 4 May 2004 WO 01/27130 35 PCTI JBOO 01444 PREPARATI ON 6 4 2904
N-[ 2- (Ami nonet hyl ) - 9-t et rahydr o- 2H pyran- 2-yl - 9H-purin- 6 yI]-N—?%

di phenyl et hyl )ami ne 5 A sol ution of

6- ((2, 2-di phenyl et hyl ) am no] - 9-t et r ahydr o- 2H-pyran 2-yl -9H purine- -
2-carbonitrile (5.70g, 13.18mmol) (Prepd@Bation 5) in ethanol (200ml)
sat ur at ed¥@0813HI0 ammoni a gas was treated w th Pear| mannbermai/elayst .
(1.00g), pressurised to 60psi with hydrogen in a seal ed vessel and stirred
at roomtenperature for 30 hours. The m xture was filtered through a pad
of Arbocel (trade mark) and the solvent was renoved under reduced
pressure. The residue was azeotroped from dichloronethane (x2) and then

purified bypHEpAR Qpt ography on 15 silica gel eluting with
di chl or onet hane ﬂ?anol (95: 5 by volune) gradually changing to

di chl or onet h%ﬂ@ﬁ 4 RS HAcetyloxgp2{4(acetylaxymiethyl]a-(6-[f22-by vol ume) to

o L7 e WAool BRI GRRELD  )

4.20- 4. 4% ( gbtetrahydtoBHuranyl acktate3. 95 (2H, s), 3.78 (1 H, t), 1.90-2.20
(5H, m, 1.50-1.88 (3H, m. |

20

s~

qk LQ)‘ mjj

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



25 4 May 2004 WO 01/27130 36 PCT/ 1800 01444 PREPARATI ON 7: 4 May 2004
N-({6-[(2, 2- D phenyl et hyl)am no{-9-tetrahydro-2H pyran2-yl-9H purin 2-

yl }methyl)-2-nmethyl -1 -propanesul fonam de 5 A sol ution of

N-[ 2- (am nonet hyl ) -9-tetrahydro-2H pyrap-2 yl-9H purin-6-yl]-N

(2, 2-di hyl )am ne (3.70g, 8.63 ) (Preparation 6) and

triethyl ﬁf’ﬁ%’%‘b (2. 20g 21.78mml ) in dry dichl oromet h& B4 was
treated with 2-nethyl-1- propanesul fonyl chloride (1.48g, 9.46mmol) and the

m xture was stirred at room tenperature for 18 hours. TLC indicated that

b opancsul PaMIT HPGH) 82747 6258 BER) 306 TorsH S I8P toi M) ¢ e

st |O|lrJ (r: gg a: 71:28352 ZHﬁpm),aSé 8?2(1?7!51—! , M3 (0 I7_5H151)$515(§|e(ﬁ.25!d,sm|) e#B#ch&uanﬁer .
i1 ca gol @numing o @RS momal T Rnde2plta o 2ERHE Dol BedRline) o

afford thegyitle conpound as a foam (4.4g). Ms: 549 (M#H4). 20 1H NMR

(CDCl 3) 8: 86(1 H s), 7.16-7.36 (1 OH, m), 5.74 (1 H br s), 5.64 (1 H,
d), 5.58 (1 H, 418446(5H m, 4.14 (1 H d), 3.77 (1L H t), 2.92

(zéH’ d), ZPﬁEPAﬁA'I*IoﬁHo]- 92-2.10 (3H, n), 1.58-1.88 (3H, n), 1.03 (6H, d).
(2R,3R,4R,5R)-4-(Acetyloxy)-2-[(acetyloxy)methyl}-5-(6-chloro-2-cyano-9H-
purin-8-yljtetrahydro-3-furanyl acetate

10 QAc
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 |



4 May 2004 WO 01/27130 37 PCT/ | B00/ 41444 PREPARATI ON 8: 4 Mav 2004
[11-({6-[(2, 2- D phenyl et hyl ) am no] - 9H puri n- 2-yl } et hyl ) - 2- net hyl - 1-
propanesul f onam de hydrochl oride 5 A sol ution of

N-({6-[ (2, 2-di phenyl et hyl ) am no] - 9-t et r ahydr o- 2H pyr an- 2-yl - 9H.

purin- 2- %'0} nmet hxl) 2- met hyl - | -propanesul"'ponam de (4.30g, 7.84mmvol) 10
(Preparal'i in ethanol (100m ) was heated to 37C and®CIABHW/M4ddated with
hydr ochl ori c aC|d (2N, 15nl). The m xture was left to stand at room
tenperature for 18 hours, after which tine a crystalline precipitate was
filtered off, washed w th ethanol (10m ) and dried to afford the title
conpound as a solid (3.09). 15 1 HNWR (DMSO-d6) 5 : 8.48 (1 H, br s), 7.75
(1 H br s), '7.37 (4H d, 7.27 (44, dd), 7.16 (2H, dd), 4.56 (1 H, t),
4.20-4.40 (4H, m 2H, d), 2.10 (1 H nm, 0.95 (6H d). 20 25 4 May
2004 WO onﬂ%BAS'eN@ﬂ/ BOO 01444 PREPARATION 9: (2R 3 R 4R, 5

R) - 4- (Acet y| 013 p 4R 5 RFEE(XEI0NT 20 (adetyidh§)mbthyl]-5-[2-cyano-6-

5 (phenethylamino)-9 H-purin-9-yljtetrahydro-3-furanyl acetate

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, ).
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di phenyl et hyl ) am no] - 2- {[ (i sobut yl sul f onyl ) am no] net hyi } - 9H ;)Mmg)pz@oz; 5

yl )tetrahydro-3 furanyl acetate A suspension of

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

- propanesul f onam de hydrochl oride (Pr egﬁr ation 8) (0.21 g, 0.42mmol) 10 in
1,1, l'trvg((}ﬁ ethane (10Om) was treated with N, O bis(trinet ha/l acet am de)
(0.6m, 2 ) and the m xture was heated under ref| XIS, The
sol vent was renoved under reduced pressure and the residue was azeotroped
with toluene (x2). The residue was dissolved in toluene (10m) and treated
with the P-D-ribofuranose-1,2,3,5-tetraacetate (0.16g, 0.50mmvl) and 15
trimethylsilyltriflate (0.1 m, O.5nmmol). The m xture was then heated at
reflex for 4 hours. The m xture was diluted with ethyl acetate, washed

sequenti al | | t ed aqueous sodi um hydrogen carbonate sol ution and
bri ne and éﬂgﬁt&%@w{‘ger reduced pressure. The residue was purified by
colum chr RAS;®RY-242-(Anlinometieyl)-6{phengthpldriro) P HRpusint9-gils-em of

di chl or onet hane 20 : net hanol vol une) gradually changing to

(98 ;. 2 b
di chl or oﬁetﬂlifﬁ@’?ymﬁmﬂmhl(@?&é'fﬁpaﬂﬁéPUW) to afford the title conpound
as a 1:3 mxture of s- and 5-anoners (188ng). MsS: 723 (MH); 745 (MNa+). 25
4 May 2004 WO 0127130 39 PCTIIBOO 01444 SH- NVR (CDCI 3) 8: 7.97 (0.25H, br

s), 7.76 (0.75H, br s), 5-7.37 (10H, n), 7.25 (2.25H, nj, 5.88 (1.75H,
m, 5.73 (0.75H, n), 5. .25H, m), 4.34-4.6

NH
NH

N,
(f | ‘AN

N/&Q‘N —_— N/A/NH:
o $e
o HO, *OH
- . /

%~

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).
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(8H, m, 2.95 (2H, m, 2.28 (3H, s), 2.06-2.20 (4H, m, 2. 004@5&126@4 1.05
(6H, d). 5 PREPARATION 10: (2R 3 R 4R 5

R) - 4- (Acetyi oxy) - 2-[ (acet yl oxy) net hyl ]-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-(acetyl oxy)
2-[ (acetyl oxy) net hyl]-5-(6-chloro-2- 42

i odo- 9H P 013788yl )t et rahydro- 3-furanyi acetate (J. Md.pc@neswor444992, 35,
248) (0.5g, 0.93muol) and copper (I1) cyanide (0.11g, 1.23mmol) in N N

di met hyl f ormam de was heated at 115C for 90 m nutes. The solvent was 15
renoved undgr reduced pressure and the residue masngurified by col umm

chr omat ogr agh)iMR (BMSQ-gelyat 88U HR§T & tHO Wit iy Dnéildnhadd (BHety$-98cet at e

4: 1 by v i€ 1 i &h S z r tiall
s o) ot (T s 8 CMPnAsPIOE fEh O AP 80 e brafonest! 2 1)
solid (0.2a, s),73K6HABR I.664)H, dd), BGR (1BDAB L. 2H1E0 (1 H, s), 6.28 (1
H d), 5.78 (1 H, t), 5.53 (1 H, n), 4.52 (114, n), 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/ ] BOO501BEPARATION 13 :

(2R,3R,AR,5R)-4-(Acetyloxy)-2-[(acetyloxy)methyl]-5-{2-cyano-6-[(1-
naphthylmethyl)amino]-9H-purin-S-yljtetrahydro-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).



PREPARATION 11 : (2R3 R4 R 5 4 May 2004

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

(phenet hyl am no) - 9H purin-9-yl Jtetrahydro-3-furanyl acetate A solution of
(2R 3R 4R, 5R) - 4- (acetyl oxy) - 2- [(acetyl oﬂg) met hyl ] - 5- (6-chl or o- 2-

cyano- 9H- “Furl 9 yl )tetrahydro- 3-furanyfacetate (1.96g, 4.48mmvol) 10
(Prepar at %‘H’? and triethylam ne (1.8g, 17.8mmol) in RSBAVIIEM ¢ (20n1)
was treated W|th ‘phenet hyl am ne (0.60g, 4.96nmpl) and the m xture was
stirred at roomtenperature under a nitrogen atnosphere for 2 hours. The
solvent was renoved under reduced pressure.and the residue was partitioned
bet ween dichl oronet hane (75nml) and water (20ml). The organi c phase was
separ at ed- 1PREPARATFIONIMent was renoved under reduced pressure. The foam

i fi h I | el yti it
AU WO S DA IRE WM ERTEY P
o ?s“os;;ﬁtﬁ%’fmv%é*hv'ﬁhﬁhwﬂsMe-%se?%?ﬁ%ﬂ'é re LI, comound 25 o
(5H, m), %.16 (1 H, d)603(1H br s), 5.77 (1H, m, 5.57 (11-1, n),
4.34-4. 47 (3H, n') \ : 2.16 (3H, s), 2.14
(3H, s), 2.08 (3H,
PREPARATI ON 12: .

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



5 (hydroxynet hyl)tetrahydro-3,4-furandi ol A solution of 4 May 2004
(2R, 3R, 4R, 5R) - 4- (acet yl oxy) - 2-[ (acet yl oxy) net hyl ] - 5-[ 2- cyano- 6- _yLO

(phenet hyl am no) - 9H purin-9 yl]tetrahydro-3-furanyl acetate (1.0g, 1.91
mol ) (Preparation 11) in ethanol (40nml) saturated wi th anmonia gas was
treated with 5%w w pal | adi um on charc#hl (0.50g), pressurised to 1034 kPa
(150psi ) WRMRMMydr ogen in a seal ed vessel and stirred aCmomeis&nper at ure
for 18 hours. TLC analysis showed that sonme starting material still

remai ned and therefore further 15 5% w/ w pal | adi um on charcoal (0.25g) and

et hanol (Zo%ﬁwmqswth ammoni a were added and the m xture was again

pressuri sed (*150psi) with hydrogen in a seal ed vessel and

stirred at LﬁgﬁﬂgR)-Qt{\zﬂ(ﬁﬂ\rﬁ%naétﬁyi%?l{(?—naﬁ?ﬁhﬂh@thﬁﬁamﬁémﬁﬂsi hr ough

a pad of Ar (trade nmark) an iltrate was evaporated under
reduced pr e¥§d-thydraxymethylietrahvdree3.4-fusardigbd from di chl or onet hane, then

purified by colum chromatography on silica gel eluting with

di chl oronet hane : nmethanol : 0.88 amonia (90: 10 : 0.6 by volune) to

afford the title conpoun white solid (34efig : 401 (MH). 25 4 May
2004 WO 01/27130 42' P 1444 H-NIVR( d) 8 : 8.28 (1 H, br s),
7.91 (1 H br s), 7.14-7.33 (5H, m, 5.90 (1 H "d)J 5.38 ( 1 H br s), 5 17
(1 H brs), 461 (1 H br s)>w4.13 (1 H br s), 3.9 (1 H s), 3.73 (5H,

./ 5 \IEEPARATI ON 13:
U,

IO

M, 3.66 (1 H dd), 3.52 (L, Hldd), 2.90 (2H t)
/ N

HO,
5 o “on

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").



(2R, 3 R 4R 5 R)-4-(Acetyl oxy)-2-[(acetyl oxy)nmet hyl ] -5-{2-cyanp y%&
napht hyl met hyl ) am no] - 9H purin-9 yl }tetrahydro-3 furanyl acet ate

sol ution of

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

cyano-9 yl )tetrahydro-3-furanyt "acetate (3.0g, 6.86mmol

(Prepar §p§%371?b 1- napht hal enenet hyl am ne (1.2g, 7. 63%‘[‘5‘""’0& -
triethylamne (2. 8g, 27.72mmol ) in acetonitrile ((30mL) was left to stand
at roomtenperature for 2 15 hours during which time a fine precipitate

slowy for r he
r esi dﬁe pgﬁﬁll\{@%ﬁ(e%gfd&;g@ﬁz éﬁngr“g%ét han 15(%?]9%(3&3\2?33? ‘(l)’;.lﬁl) The
or gani ¢ phaslp 7B6-7RheiHhine)) 5.8 H,d, SSBVEH: bﬂ\ab Seltafdh. e, 488ditHy buced

pressure The f r Y1 l'ica gel
eluting wt H‘)dgéh%gﬁoﬁﬁ%ﬂg% %gl%é??%f@ eg? :fé‘é?ifl‘ &% ggt}\;oﬁﬂda% to give a
product whi ch was azeotroped with dichioronethane to afford the title
conmpound as a foam MS: 559 (MH). 25 "H- NWR (CDCI3) 8: 7.78-8.10
(4H, m, ,622(1Hbrs)616 (1 H d), 5.78 (1 H,

t). 5.56 (1:\):&{ gﬁﬂ@fﬁéﬁga élbn?dmﬁg dfSxyniéth g}letré’hﬁcﬁ'o@-'" s), 2.15

(3H, s), 2. 10 200 130 43 PCTI 1 B00161444 PREPARATI ON
14: 9-[ (2R, sany;65[(2, 2—dlphenylethyl)ammo]-QH-purm-z-

(2 napht iy PRSIV IRSESY Hﬁ S Car boni t11 I”ea”y' e

OH
gy —'*05 f&
R N/ H/\,\\.
N

"— S
HO H ) 0% o

o™

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).



5 N A solution of 4May2004

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

[ (1- napht hyl et hyl ) am no) - 9H puri n-9-yl ) tetrahydro- 3-furanyl acetate (3.5g,
10 6. 27mmol ) (Preparation 13) in ethanol (120m) was saturated wi th ammoni a
gas and stirred at roomtenperature ford46l days. The sol vent was renoved
under re¥M@7B¥pessure and the residue was triturated wrdrmowandd 100ni s),
filtered and dried to afford the title conpound as a solid (2.49). 15 M5
433 (MH). '"H NVR (DMBO-d8) 8: 9.12 (1 H, br s), 8.67 (1 H s), 8.24 (1 H,
d, 7.94 (1 H d), 7.82 (1 H m, 7.34-7.63 (4H, m, 5.91 (1 H d), 5.50
(1 H br s), 4.90-5.30 (4H, 20 m, 4.53 (1 H mM, 4.14 (1 H br s), 3.95
(1 H m,.3pRerATION 170 4 May 2004 WO 01/27130 44 PCi Yl BOO/ 01444
PREPARATI ON 15

(2R, 3R 4S, SRylseprepyigy¢lopentananing- [ ( 1- napht hyl net hyl ) ani no] - 9H puri n- 9-

yl ) -5-(hydroxynet hyl )tetrahydro-3,4 furandiol 5 A solution of

9-[ (2R, 3R, 4S, 5R) - 3, 4- di hydr oxy- 5- (hydr oxynet hyl )t et rahydr o- 2-
furanyl]-6-[(1-naphtthyl met hyl)am no)-,? rine-2-carbonitrile (0.75g,
1.74mmol ) (Preparation 14) in et hanof! .(30nl) was saturated w th, anmoni a
gas, treated f

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 A HN/\(
HN’\( o N
NfN = 0 % NJVN

N’kéhI O‘\oj O

- -

yo X




10 with 5% w/ w pal | adi um on charcoal (0.50g), pressurised to

(150psi) wth hydrogen in a sealed vessel and stirred at rooﬁgtég%g{gfature
for 42 hours. TLC analysis indicated that sone starting material still
remained and therefore further 5% w w pgl | adi um on charcoal (0.30g) and

et hanol QJSUZ%iB aturated with ammonia 25 were added. The m xture was
re-pressuri 0 1034 kPa 15 (150psi) vmth hydr ogen in PLTARMOLY4 essel and
stirred at roomtenperature for 24 hours. The mixture was filtered through
a pad of Arbocel (trade mark) and the filtrate was evaporat ed under

reduced pres,
11 oa ol dPt By ERGcaii, Rl oEfardl yEs HIRE B B R o
0. 88 anmoni ®&-[(2@-diphenethyaminol-9fEpurineaicattiopitdie cﬁ@rﬂj},ng) ogmol) (see

aiford the (WE-a- ol dot oS SREH oB0m. The quedteth wphsHFd . 5,

47159§C(T /1 | EOO(’})BMGX WiteNVR SDbiéhdbd) s8lid had4dis{dlved the redctiod. mddyreHvasr s)

b)), 588 e\mgw?edb;o pol o apbin fampasatuiey dnd, e ot s agofRa gl

371 (2f] S)red )
N (1o [ (2R JROdecEpkebsbin. MR o8l fs e I Lt Choar ) oo the

furanyl]-6- [s(o;lzvezlt d&@ﬁw@r uaday redusedpressurgu T hg rgsadue was %gn dtssolved in
yl) methyl) etgylgaesul f opapkdte 10  and (2R.3R,4R,55)-4,5-bis(acetyloxy)-2-
[(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



2- Chl or oet hanesul fonyt chloride (0.06m, 0.58mml) was added Lg,gn? )} ution
of (2R3 R4 S,5 R 2-{2-(am nonethyl)-6-[(2,2-d i phenyl et hyl 9H—pu
rin-9-yl}- 5-(hydroxymethyl)tetrahydro-3, 4-furandiol (250ng, O. 52mm|)
(Preparatlon 19) and triethylamne (0.15m, 1.1 rmmol) in dichl oronethane
(5m). m? reactlon 15 m xture was stlri‘%d for two hours at room

t enper at @OV diluted with nore dichl or onet hane ( 50nmIGT/EBgefoladshed wit h
wat er (50nmL). The organic |ayer was dried (anhydrous magnesi um sul phat e)
and the solvent was evaporated to give a residue that was purified by

col um chro silica gel eluting wth nethanol:dichl oronet hane
(1:19 by vo{ndin%‘?lﬁlﬁgglr/%gglgng in polarity to 20 net hanol : di chl oronet hane (1:9

by ?/ol urre) {(ARB AR5 5¢1)12- mlmnaﬂnquiﬁa dehmqtéth%baltgm’??-ﬂHﬁ-pgi)rmi he
title conpo as . an. . o] . S),
7.40-7. 1gp (%Hcﬁqihﬁgg‘n'“%ﬂﬂaﬁsﬁab!dw3%%"‘ﬁg? 6.05 (1 H n), 6.00-5.95 (1

H m, 5.80-5.75 (1 H m, 4.75-4.70 (1 H m, 4.55- 25 4.50 (1 H m,
4.35-4.15 (6H, m, 3.95-3.85 (1 H m, 3.80-3.70 (1 H m. 4 May 2004 WO
01/ 27130 46 PCT/1BOQ 01444 PREPA h17: N-1sopropyl cycl opent anani ne 5

Sodi um tri acet oxybor ohydri de ( 76g 0. 16nol ) was added to a oI ution of
cycl opentyl am ne (15ml 0. 15 Bbet one (500m). T
m Xt ur ewas stlr roon(’te er ture for 24hr thent so ent was

renoved and the act [ ogy Naart it oned | acetate
(400m) and 2M aqL@o so |um hydrOX| de (150m). rggQgr\hglyer was
separated, dried
HO’\QJ'
N0 (4 -
5 0 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



10 (anhydrous magnesium sul phate) and evaporated under reduceﬁMQggg@yre to
give the title conpound (12g) as a liquid. "H NVR (CD30D) 8 : 10 (1
H m, 2.95-2.80 (1 H m, 1.95-1.80 (2H, m, 1.75-1.45 (4H, m, 1.35-1.20
(2H, m, 1.10-1.00 (6H, ™. 15 PREPARATI ON 18:

(2R 3R 5,5% 4p (Acetyl oxy) - 2- [ (acetyl o48) met hyl ] - 5- { 2- Pég”o 6-[ (2, 2-
di phenyl et’h m noj] - 9H purin-9 yl }tetrahydro- 3-furanyl C N H
20 4 May 2004 WO 01/27130 47 PCT/1B00/ 01444 N, O Bi stri et hyl si I yl acet am de
(44ml, 0.18nmol) was added to a suspension of

6-[ (2, 2-di phenyl et hyl ) am no] 9} e (10.0g, 0.03mol). (see
WO A-00/23457) in 1,1, 1-trich rar suspensi on was heated
to reflux. Wien all suspended soI id had di ssol ved the reacti on m xture was
5 allowed to cool to ro m t rrperatur and. t he nt.. was nder
reduced pr eégm%comﬁﬁu'?& vﬁe E’Qf%ltef’é%ﬁf% ﬂ?d"‘hﬂ'ﬁ'@ Ew;byand t he
sol vent r enpeglapimgad lﬁﬁiﬂlﬂ‘h‘éﬁtra ﬁﬂiwﬁcﬁon-ﬁhﬁldlﬁﬁidiw@ematrbeémdr agenigied in

toluene (100m ) and (2R 4R, 5 4, 5-bi s(acet yl oxy) -
‘5 activily) by the method described ‘on page 20 and all had an ICs of less than 1

micromolar.



[ (acetyl oxy) nmet hyl ] tetrahydro-3-furanyl acetate (10.3g, 0.032pmg}2@@§
added. 10 The solution was stirred at roomtenperature and
trimethylsilyltrifluoronethanesul phonate (16mnml, 0.088npl) was carefully
added. The resulting solution was heated under reflux for 2 hours 'and then
allowed to cool to roomtenperature. PRe reaction mixture was dil uted by
t he addiWP8H2W3® ethyl acetate (100m ) and then washed RCTABGOMIA44 at ed
aqueous sodi um 15 hydrogen carbonate (ten portions of 100m ) and saturated
aqueous sodium chloride solution (100m ). The aqueous' extracts were
conmbi ned and washed w th ethyl acet iaghree portions of 100m). The
conbi ned organic | ayers were dried g%%ﬁy§rous magnesi um sul phate) and the
sol vent was renoved under reduced pressure to give a solid that was
purified by, col ym chronpatography 20 on silica gel eluting with ‘
dichIoronefhaneﬂ¥CW@PWﬂﬁgwﬁgegggéﬂéoncentrated aqueous armmonia (97 : 3
0.5 by volune gradually changing to 80 : 20: 3 by volune) to give the
title conpound as a foam (&5g). ' HNVR (CDCI3) 8 : 7.95 (1 H, s},
7.35-7.20 (10H, n), 6.15»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| mM, 4.45-4.35 (4H, m), 4.35- 4.25 (2H, m, 2.15
(3H, s), 2.10 (3H, ~Z. (3H, s). 30 4 May 2004 WO 01/27130 48
PCT/ 1 $00/ 01444 PRERARATI ON 19: @R 3R, 4S,5
R) - 2- { 2- (Am nonet hy - 'W§q§?9+ﬁ%hyl)anino]-9H—purI n- 9-
yl }-5- (hydroxymet hyl) t et ahydro-gy 5urandio

o

ol QH )

HO 0

5 | =OH
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,



O 05 10%w w Pal |l adi um on carbon (200ng) was added to a sol Wigpoeds (2R 3
R 4R 5 R)-4-(acetyl oxy)-2-[(acetyl oxy)net hyl]-5-{2-cyano-6-[(2, 2-

di phenyl et hyl ) am no] - 9H puri n-9-yl )tetrahydro-3-furanyl. acetate
(Preparation 10 18) (1.9g, 3.2mmol) in ethanol saturated with amoni a
(100m ). The reaction mxture was stirgged under an atnosphere of hydrogen
414kPa (Wopsthzd or 16 hours at roomtenperature. The sebigifoBis enoved
by filtration through Arbocel (Trade Mark) and the solvent was renoved
under reduced pressure. The residue was purified by colum chronat ography
on silica gel eluting with 15 dichl oronethane : nethanol : 0.88

concent r at eﬁalai’queif).bﬁe)jaim,nﬁlao(og@?-cé)-all;ﬂ, flbpro*(&tma-ajkm(wdldogo«(t@aﬁg)-;\g to
80 : 20 : 2 volume) to qgi itte, . G &s i 770 . ME:
477 (NHH) . %@MW%@?%}’\% h8£t1¢|%‘1 -NR @?P‘%@-'?.S@Bf H. ) | 5°90- 5. 85
(T 3 R D O o e 01/ 27330
59 PCT/ | B Gk PHEROKORIO FROTNETBor 2k, ioro(Cr-Car-aky o>

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-



Al'l the conpounds of Exanples 1-4 were tested for anti-inflang %99

activity by their ability to inhibit neutrophil function (whic |nd| cates
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 formula HNC H N-~A H2 O O5 HO OH (1) PCTI YBOO/ 01444 or
a phar rasaudirgeel y acceptabl e salt or solvate thereof, wermmsnordsy RL i s
hydrogen or Cl-C6 al kyl optionally substituted by 1 or 2 substituents each
i ndependent |y sel ect ed from phenyl and napht hyl, said phenyl and napht hyl

bei ng optionall I tuted b Cl-C6 al k Cl- C6_al koxy, Qr _cyano; A
is a bond oeeed (%m@;;)-ql |Rfugre-(n BWWbé@nCS @fa@éyla%ﬁﬂ 3°C7

cycl oal kyl ’CEE}‘?&é{élkﬁ,r S RO NEE O BONRR?,

or, R is H, C+-Cs alkyl, Ca-Cg cycloalkyl, phenyl or benzyl and R® is H, C1-Cs
5 alkyl, Ca-Cs cycloalkyl, phenyl, benzyl, fiuoro-(C-Ce)-alkyl, -CONR®R?, -COOR*,
C,-Cs alkanoyl or -SONR°R?;

mis 0, 1 or2; 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



cycl oal kyl, phenyl or naphthyl being optionally substituted WMQ}QS@: al kyl ,
phenyl, Cl-C6 al koxy-(C -C6)-al kyl, R3R3N- (C1-C8)-al kyl,

fl uoro-(Cl Co6) - al kyl, fluoro-(Cl- Cg) al koxy, C2-C5 al kanoyl hal o, - ORS,
cyan,” - COORS, C3-C7 20 cycloal kyl, -S(O nR4, -NR3R3, -SozNR3R3 - CONR3R3,
-NR3COR4 or -NR3SO02R4, with the proviserthat R2 is not hydrogen when Ais a
bond, orWPitl#7ihen A is C2-C3 al kyl ene, -NR7R8, -OR3, - BODRBI0/0143EC0RA,

- -SO2R4, -CN, -SO2NR3R3, -NR3COR4 or -CONR3R3, or (iii) a Clinked, 4 to 11
menbered, nono or bicyclic heterocycle having 25 either from1l to 4 ring

ni trogen at r or 2.0t [ Qk phsn ul.hg at ons,

opti onal | y @”E‘d%)@fq ?ﬁ?{% oﬁgggyg%%gb%gtﬁ%@§%?@f%%‘k %’ﬁﬁ@%‘ﬂ i 2004 WO

]9|1/ 2713?;&%(@,@9&1&??&1@4@( NCYakeh Huato{1;-Cé)talkoxy; ﬂm:omal%yl .
uoro-(Cl uoL Qs Y, ) )

- CORS, - NRB%AOS?'CQ%W ﬁ‘Rd:((p %W ‘%BQER%(OsﬂﬁgsozRa or
- NRSCOR6 a@bgm-’rpﬁnad:omﬁhé UhHESOLRE &r -MIR Mnaldmwaumwbmatdwl
R3R3N- ( C2- C6) - al ky fI uoro- Cl-C6) - al %ﬂgqg?ro- E &P?) @(ﬁj kanoyl R6,

- COR5,  5002RE-Cegilicy singr(C G Loyl | 3- 7
cycl oal ky 60 i5S,. C@? |R®, RETHOGAMRRT, phenyl 15
R5 is H, C&@%%E)h.@@r}oyl (% C (I:qycl oa i -@ b "ény Orgg ht h?/ or het; R6 is
C- C6 al kyl or C3- (B3 M;an Ads CyriCs ghinsena, N h@lfﬂﬁagﬂtldawl rm'fro igipyl, piperidinyl

or piperazinyl, each being optionally C-substituted by C4-Cg alkyl, phenyl, C1-Ce
alkoxy-(Cy-Cs)-alkyl, amino-{C+-Ce)-alkyl, fluoro-(C4-Ce)-alkyl, fluoro-(C+-Ce)-

10 alkoxy, C2-Cs alkanoyl, halo, -OR?, cyano, -COOR?, Cs-C7 cycloalkyl, _—S(O).,B“,
‘NR®R®, -SO.NRR?, -CONR®R®, -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,
-SO:NR°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.



either, R7 and R8, taken together with the nitrogen atomto wyshobhey are
attached represent azetidinyl, pyrrolidinyl, piperidinyl, norpholinyl,

pi perazi nyl, honopi peridinyl, honDplpera2|nyI or tetrahydr0|squ|noI|nyI
each being 25 optionally substltut ed on a ring carbon atom by Cl-C6 al kyl,
C3-C8 cycloal kyl, phenyl, Cl-C6 al koxy84 Cl-C6)-al kyl, R3R3N-(Cl- C8) - al kyI
fluoro- (EPQ‘IBYBQI kyl, - CO\IRSRS -COOR3 or C2-C5 al kanoleC;Tmmléfﬂt ionally
substituted on a ring carbon atom not adjacent to a ring nitrogen atom by
fluoro-(Cl-C6)-al koxy, halo, -OR3, cyano, -S(OnR4, -NR3R3, -SO2NR3R3,
-NR3COR4 or -NR3SO2R4, and 30 sai'd piperazin-1-yl and honopi perazin-1 yl
being optionally substituted on the ring nitrogen atomnot attached to A
by Cl1-C6 al &yl , Mmhedsry our@a@%lairkedﬁn(ﬁﬁlmﬂ Moy Q6id 5 2vRaein3A7E3C1-Cs
PCT/ 1 BOO 01444 Co6) - al R3R3N- (C2- C6) -al kyl, fluoro-(Cl-C6)-al kyl, C2-C5
al kanoyl , -&lSdRAe: c3- C8 cycl oal kyl, - SO2R4, { SO2NR3R3 or - CONR3R3, or, R
Is H Cl1-C6 al kyl, C3-C8 cycloal kyl, phenyl or benzyl and R3is H Cl1-C6 5
al kyl, C3-C8 cycl oal kyl, phenyl, benzyl fl uoro- | .k - CONR3R3,

- COORS, 5C25.C5 oM ieampipung as okuipieddrglain 1 wh ere'quﬁa,raeﬂl '&%e ‘her used in
the definitions of R5 and R6, neans C-linked pyrrolyl, imdazolyl,
triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thladlazolyl oxadiazolyl,
pyridinyl, 6pyr mmmppundpgsrqlaimdnplclaupﬁwbewmA!acﬁJHzﬂ?lrlzryl i soqui nol i nyl,

benzi m dazol yl, quinazolinyl, phthalazinyl, benzoxazolyl or quinoxalinyl,
"each optional I y substituted by Cl-C6 al kyI , Cl-C6 al koxy, cyano or hal o.
7. A compound as claimed in any one of the preceding claims wherein R is

10 '~ C4-Cg alkyl or phenyl.

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.



15 2. A conpound as clainmed in claim1l wherein Rl is hydrogeny gt g@oﬁ
al kyl optionally substituted by 1 or 2 substituents each indepe% ently
sel ected from phenyl and naphthyl, said phenyl and naphthyl 20 being
optiohally substituted by Cl-C6 aI kyl, Cl1-C6 al koxy, halo or cyano; Ais a
bond or Cl-C3 alkylene; R2 is (i) hydr&§en, Cl-Cs alkyl, C3-Cr cycloal kyl,
phenyl oWOf 3RSyl , said C3-C7 25 cycloal kyl, phenyl oPCRaRBOMM bei ng
optionally substituted by Cl-C6 al kyl, phenyl, Cl-C6 al koxy-(Cl-C6)-al kyl,
am no- (Cl1- C6) - al kyl, fluoro-(Cl-C6)-al kyl, fluoro-(Cl-C6)-al koxy, C2-C5
al kanoyl , halo, -OR3, cyano, -COOR3, C3-Cy cycloalkyl, -S(OnR4, -NR3R3,
- SO2NR3R3, - CONR3R3, -NR3COR4 or -NR3SQ2R4, with the proviso that R2 is
not hydr ogets whedn cémpsund xendiaindéd dn ofaim) 1\wekichAsi selé@te@3rarh ik egreup

-NR3R3, - h -OCOR4, -SO2R4, -CN, -SO2NR3R3, -NR3COR4 or

- CONR3R3, d&° EHSPP9° C-linked, 4 to 11 menbered, rmno or bicyclic

het er ocycl en@v(2rRI3A4 4,8 —3f4-§ dir ditkyfidthvg 80sturatiyljde-or 2

ni trogen and \{(()xygen orﬁ% my ?854% ftﬁ(yzn 0 53 CT/ | BOO/ 1444 sul phur

ring atows [(?@%'QFRB'#EV V@aMtqfﬂ‘Gpﬁﬂ' 2ryiretbyl)-@methykikoxy- (Cl1- C8) - al kyl ,

am no- ( C1- to-(Cl-C6)-al kyl, fluoro-(d -C6)-al koxy,
fl uoro-(C2- ﬁé%t%rrl]%ﬁl halo cyano, CRS R6, -COR5, -NR5R5, - COOR5,

- S(O) RS, NEEIRAB R, AL BRRBREdhy diREBEARG oy et OtE oo Bfurasyiie-y
N SubSt iUl SRl enablidroRBhfe:l & o) -l k!
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.



(C2-C5) - al kanoyl, R6, -COR5, -COOR5, -S(O nR6, -SO2NRSR5 or- 4 or
(iv) when Ais C2-C3 al kyl ene, N-Ilinked azetidinyl, pyrrolidinyl’,
pi-peridinyl or piperazinyl, each being optionally C-substituted by Cl-C6
al kyl, phenyl, Cl1-C6 al koxy-(C1-C6)-al kyl, am no-(Cl-C6)-al kyl,

fl uoro-(C1-C6)-al kyl, fluoro-(Cl-C6) #g al koxy, C2-C5 al kanoyl, halo, -OR3,
cyan, -COORS, C3-CT cycloal kyl, -S(O ﬁ -NR3R3, - SO2NR3R3, - CONR3R3,
-NR3COR4 or -NR3SO2R4 and optionally N substituted by CL-C6 al kyl, phenyl,
Cl- C6 al koxy-(C1-C6)-al kyl, am no-(C2-C6)- al kyl, fluoro-(Cl-C6)-alkyl,
C2-C5 al kanoyl, -COOR3, C3-C7 cycloal kyl, -S(OnR4, -SO2NR3R3 or - CONR3RS;
15 R3is H Cl1-C6 al kyl or phenyl; R4 is Cl-C6 alkyl or phenyl; 20 R5 is
.H, Cl1-C6 al kyl, C3-C7 cycloal kyl, phenyl, naphthyl or het; R6 is Cl-C6

al kyl, C3-20. cytheause/lof aheayboundpdt ihe formula :() oma pharmgcgytioplly 5ng 25

"het", used in L R Hh &@imé&d il BlPEnBY: CRltS

I m dazol yl ?Cé%hj%@g(ﬁ%i é&yzﬁ;}aéﬁ%&oﬁgd}?{/ , te | gk%%y@?moxazorgl n t hi adi azol yl ,

oxadi azol yl,topy5iatichyib, respaciivélyj frl thepynarddadtusg of gy megicamentgior tbei nyl

I soqui nQlipyl, benzimdazal yl .. quinazolinyl, phthalazinyl, benzoxazolyl or

qui noxa inﬁé?t"@gﬁ%@ﬂ??@FéPﬁ’f'§%a bstituted by Cl-C6 al kyl, Cl-Cb6 al koxy,

cyano or halo. 3. A conpound as clainmed in claim1l or claim2 wherein Ais.:

a bond. 4 May 2004 WO Q1/27130 54 . . '

- 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 fibrosis, asthma,

10 emphysema, bronchiectasis, chronic sinusitis and rhinitis.

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 manufactiire-of a medicament for the

15 treatment of septic shock, male erectilé dysfunction, hypertension, étroké,

' epilepsy, cerebral ischaemia, peripheral vascular disease, post-ischaemic

reperfusion injury, diabetes, rheumatoid arfhritis, multiple sclerosié, ‘pso'ri'asis,

allergic dermatitis, eczema, ulcerative colitis, Crohns disease, inﬂamrriatory

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



bt ——m e

PCT/ LBUO/ 01444 4. A conpound as clainmed in claim1 or claim 2 uhebgdd A |
C, -C3 alkylene. 5 5. A conpound as clained in claiml wherein Ais CC3
al kylene. 6. A conmpound as clained in claim5 wherein Ais -CH2CH2-. 7.
conpound as clained in any one of the preceding clains wherein R2 is 10
Cl-Cs al kyl or phenyl. 8. A conpound as clainmed in claim7 wherein R2 is
2-met hyl prop-1-yl or phenyl. 15 9. A cofbund as clainmed in claim5 or
claim6 wherein R is -NR7R8. 10. A conpound as clainmed in claim?9 wher ei n
R7 is C1-C6 alkyl and R8 is C3-C8 cycloal kyl. 20 11. A conpound as cl ai ned
in.claim10 wherein R7 is prop-2-yl and R8 is cycl opentyl. 12. A conpound
as clainmed in any preceding clai mwherein Is CrC8 al kyl 25 substituted
by 1 or 2 substituents each |ndependentl ,éﬁlected from phenyl and
naphthyl . 13. A conpound as clained in aim 12 wherein R is ‘

2- phenyl ethyl, 2,2- diphenylethyl ojy 1- ht hyl met hyl . 30 14. A conpound as
claimed in claiml wherein -A-R2 i g/ 2- (2/jfifle)(cyclopentyl)an1noIethyI

2-met hyl prop-1-y1 or phenyl. 4 May \20 N/ N\S/A\R _

A

AN
| o7 X, | .
IATY; OP‘ '
P'0 y i

or?

wherein R, R* and A are as defined in claim 1 or claim 2 and either P, P? and
P°, when taken separately, are protecting 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

_R'
HNT
N .
<A T
N Ne AR
: N
° o’ Yo
-IIIOP1 .
HO / (I1A)
10 op?

wherein R', R® and A are as defined in claim 1 or claim 2 and elther 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



- W0'01/27130 55 PCT/1B00/ 01444 - 15. A conpound as claimed in £fsg) Bhds Whi ch
is selected fromthe group consisting of:

11- ({9-[ (2R 3R, 4S, 5R) - 3, 4- di hydr oxy-5- (hydroxynet hyl )t etrahydro- 2-furanyl j -
6- 5 [(2,2-di phenyl et hyl ) ani no] - 9H puri -yl } met hyl ) - 2- net hyl - 1-
propanesul fonanmi de;  111-{[9-[(2R, 3R 4 S,5 R)-3, 4-di hydroxy=5=(hyd
roxynet hyl )tetrahyd ro-2-fu ranyl]-6- (phenethyl ami 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'g,xyrret hyl )t etrahyd
ro-2-furanyl]-6 10 N~ :
[(1-naphthy|nethyl)anino]-QFLpurin-2-yﬁ}nethy|)benzenesulfonanide; and

2-[ cycl opentyl (isopropyl)anino]-:%j' : NR,3R,4S,5 R) -3, 4-di hydroxy- 5-

(hydr oxynet hyl ) tetrahyd :
ro-2-furanyl]-6-[(2, 2-di phenyl et hy 'ng;Lg;bﬁhltpﬁﬂg s .
yl } met hyl ) et hanesul f onam de; and t e phd&f nac utigﬁ*ly Qcceptable salts and
sol vates thereof. 15 16. A phar utical conpo®iti®n including a conpound
of the formula (1) or a pharnageut hcadlhy acceptable salt or solvate
t hereof, as clainmed in anyg’®ne /the precgghyng clainms, together with a
pharmaceutically acceptabl e eXxcipient, diluent or carrier. 20 17. A
conpound of the formula (1) or a pK4 maceutically acceptable salt, solvate
or conposition thereof, as clainmed in any one of clainms 1 to ' 15 and 16,
respectively, for yse as a medi canent . : ' : '

wherein P” is a protecting group and R', R® and A are as defined in claim 1 or

claim 2;or

(d)  sulphonylation of a éompound of the formula

) R! .
. HN/'
N
N
0 .
' +:1OH

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;



25 18. The use of a conpound of the fornula (1) or a phar mac ey, cabhy
acceptabl e salt, solvate or conposition thereof, as clained in any one of
claime 1 to 15 and 16, respectively, for the manufacture of a nedi canent
to treat a disease for which an Ala receptor agonist is indicated. 30 19.
The use of a conpound of the fornula (1) or a pharnmaceutically acceptable
salt, solvate or conposition thereof, as aimed in any one of clainms 1 to
15 and 16, respectively, for the manufacture of an anti-inflammtory agent.
4 May 2004 56 20, The use of a conpound of the fornmula (1) ‘or a '
pharmaceutically acceptable salt, solvate or conposition thereof, as
claimed-in any one of clains 1 to 15 and 16, respectively, for the

21 U6 as clatmea L ol o meat o e cBaohall ool Ea Bl iAo BhtyarBRg: oup

21. Use as cl?h_!rir;ﬁdin cl ig120 re the sease I's selecC

consi sting of ?qmpgglbc?p e iprauia:(Dde & pharmasesticaltDR)cepiatie shitt i S,
chronic Dbrogdredf.s, chronic obstructive pul nonary di sease, cystic
fibrosis, asthma, 10 enphyséma, bronchiectasis, chronic sinusitis and
rhinitis. 22. The use of a conmpound of the formula (1) or a

har naceugi cal; | a I lL.yat e or conposi,tion thereof, as
(F:) | ai med i !r? a%' gné @]Eﬁ(%%gﬁhg ﬂﬁglél? BE.%&X nef ?GFO'F'@HBHEQt‘PfVHT%/ fomgdat(he as
manuf act ur e aireedreiti claimntl,f br witieh 1A s cOHIOH,-Ohngep?i & S_Wha r@,l g
ral 1schaén a, .

erectile dys j . ertension, stroke epi | epsy, cereb

peri pher al v%li%u“'df%%f@ég%ﬁep % shlt o, selyate thesoes; Whighvincludesie reddtioat es .,
r heumat oi d - aoftahcompoundof tHadoemerl erosi s, psoriasis, allergic, dermatitis,
eczemn, ulcerative colitis, Crohns disease, inflammtory

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 |



bowel disease, Heliobacter pylori-gastritis, non-Heliobacter PW9Pbo4
gastritis, non 20 steroidal anti-inflammtory drug-induced danage to the
gastro-intestinal tract or a psychotic disorder, or for wound healing. 23.
A process for the preparation of a conpound of the ' fornmula (1), as
clainmed in claiml or claim2, or a pharnmaceutically acceptable salt or
solvate 25 thereof, which includes (a) @@protection of a conpound of the
formula 4 May 2004 57 HNC R H O-;/ QA~R2 oP2 (b) deprotection of a conmpound
of the formula n HNC wherein R, R2 and A are as defined in claim1l or
claim?2 and either P, P2 and P3, when taken separately, are protecting
groups or, Pl and P2, when taken 5 together are a protecting group and P3
is a protectbng Gresmpoundboiinstfernilay” groups bei ng renoved t oget her or ,
sequentially; or. 10 (IHA) bp2 wherein R, R2 and A are as defined in claim
| or claim2 and either P1 and p2, when ta‘ken separately, are protecting

groups or, P and P2, when taken HN/FI _
: /N N
i
N \S/ ‘--..Ra
/AN
, 0 o
‘0
mi QP!
3
o { - (I
oF*

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



together are a protecting group, the protecting groups P ang 2

taken 15 separately, being renoved either together or sequentlaYIy or (c)
deprotection of a conmpound of the formula 4 May 2004 58 OH wherein P3 is a
protecting group and RL, R2 and A are as defined in claiml or <claim2; or
5 (d) sul phonylation of a conmpound of thegfornula HO 10. wherein RL Is as
defined in claiml| or claim2, with a conpound of the fornula R2-A-SO2X
(VU') wherein X is a |leaving group, preferably chioro and R2 and"A are as
defined in 15 claiml or claim2; 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 acceptable salt thereof. 5 24. A
process for the preparation of a conpoungdy the formula (1), as clained
inclaiml, in which Ais -CH2CH2- _ and R2 is -NRR8, or a

pharmaceutically acceptable salt or thereof whi ch incl udes the
reaction of a conmpound of .the forqg1a |
/i\v/n\-/w\#
1111 OH
P°0 (us)
‘ oH

wherein P is a protecting group; or

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

10



HO OH 10 wherein Rl is as defined in cIa|n11 with a conpound;mg bhes
formula R RBNH (XXI1) i5 wherein R7 and R8 are .as defined in cIa|n11 sai d
process being optionally foll owed by the conversion of the conpound of the
formula (1) to a pharnmaceutically acceptable salt thereof. 20 4 May 2004 60
2.5 A conpound of the fornmula 5 wherein egyher P1, P2 and P3, when taken
separately, are protecting groups or, Pl and P2, mhen taken together are a
protecting group and P3 is a protectlng group; or .uppl How =1 (11A)
opt 10 wherein either P1 and P2, when taken separately, are protecting

groups or, P1 and P2, when taken together are a protecting group; or 4 My
2004 5 61 . . ,

R1
HN”
N / N
N
/ . .
< ™ k/NHz
N
0 i
) ikl QP
P°0 /
e OV

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

P°0




OH wherein P3 is a protecting group; or (I1V); or-~S2 A-R2 (Mma®bodsS02AR2
10 4 May 2004 6Z (VI); or NH2 NH2 (XIV) o0oP2 wherein either P, P2 and P3,

when taken separately,' are protecting groups or, ‘5 P ‘and P2, when taken
together are a protecting group and P3 is a protecting group; or CN 4 May

2004 63 wherein either P1, P2 and P3, whep_taken separately, are protecting
groups or, Pl and P2, when taken toget heb3are a protecting group and P3 is
a protecti'ng group; or NH2 HO

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




S the groups R, R2 and A being as defined in claim1 or claigmgy2086. A

conpound of the formula 10 CN wherein either P, P2 and P3, when taken

separately, are protecting groups or, Pl and P2, when taken together are a

protecting group and P3 is a protecting group; or 15 4 May 2004 64 CN HO

OH (XI X); the group Rl being defined as @} C6 al kyl optionally substituted

by i or 2 5 substituents each independently sel ected from phenyl and

napht hyl , said phenyl and naphthyl being optionally substituted by Cl-C6

al kyl, Cl-C6 al koxy, halo or cyano. 2-7. A conpound of the formula 10 HO
OH.the group Rl being as defined in claiml. i5

HN R
| ; I/J\IN
\N/|\G'N
o

| «iiQH:
HO

Tho (KIX)

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 substituted by C4-Cq alkyl, C1-Cs alkoxy,
halo or cyano.

27. A compound of the formula
10

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

15



