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PURINE DERIVATIVES

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

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

Adenosine is a ubiquitous molecule having a central role in mammalian
intermediary metabolism. Independently, adenosine acts on multiple surface
receptors to produce a variety of responses. Adenosine receptor classification
has revealed the presence of at least four subtypes: A1, A2a, A2b and A3.
Stimulation of adenosine A2 receptors on the surface of human neutrophils has
been reported to potently inhibit a range of neutrophil functions. Activated
heutrophiis can damage lung tissue by release of reactive oxygen species, for
example, superoxide anion radicals {(Oz"), and granule products, for example,
human neutrophil elastase (HNE), amongst other inflammatory mediators. in
addition, activated neutrophils perform both de novo synthesis and release of
arachidonate products such as leukotriene B, (LTB4). LTB,is a potent chemo-
atiractant that recruits additional neutrophils to the inflammatory focus, whereas
released Oz and HNE adversely affect the pulmonary extracellutar matrix. The
A2 receptor subtype mediating many of these responses (02" and LTB4/HNE
release and cell adhesion) is established as A2a. The A2 subtype (A2a or A2b)
mediating the other effects remains to be established. .

Selective agonist activity at the A2a receptor is considered to offer greater
therapeutic benefit than the use of non-selective adenosine receptor agonists
because interaction with other subtypes is associated with detrimental effects in

the lung in animal models and human tissue studies. For example, asthmatics,
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receptors, thus selectivity over the A2b receptor is also advantageous.
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iy We have now surprisingly found the present purine derivatives inhibit neutrophil
function and are selective agonists of the adenosine A2a receptor. They may
also have antagonist activity at the adenosine A3 receptor. The present
compounds rhay be used to treat any disease for which an adenosine A2a

15 receptor agonist is indicated. They can be used. 1o treat a disease where
leukocyte {e.g. neutrophil, eosinophil, basophil, lymphocyte, macrophage) -
induced tissue damage is implicated. They are useful as anti-inflammétory
agents in the treatment of diseases of the respiratory tract such és 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, rheumatoid arthritis, multiple

25 sclerosis, psoriasis, dermatitis, allergic dermatitis, eczema, ulcerative colitis,
Crohns disease, inflammatory bowel disease, Heliobacter pylori gastritis, non-
Heliobacter pylori gastritis, non-steroidal anti-inflammatory dfug-induced
damage to the gastro-intestinal tract or a psychotic disorder, or for wound
healing. ”
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wherein R' is hydrogen or C1;Ca alkyt optionally substituted by 1 or 2
substituents each independently selected from phenyl and naphthyl, said
pheny! and naphthyl being optionally substituted by C4-Cs alkyl, C4-Cs alkoxy,
halo or cyano;

10
A is a bond or C4-C; alkylene;

R%is (i) hydrogen, C,-Cs alkyl, Cs-C; cycloalkyl, phenyl or naphthyl, said Cs-C;
cycloalkyl, pheny! or naphthyl being optionally substituted by Ci-Cs alkyl,
15 phenyt, Ci-Cs alkoxy-(C+-Ce)-alkyl, R*RN-(C;-Cg)-alkyl, fluoro-(C+-Cg)-alkyl,
fluoro-(Cy-Ce)-alkoxy, Co-Cs alkanoyl, halo, -OR® cyano, -COOR®, Cs-C;
cycloalkyl, -S(O)mR*, -NR®R®, -SO.NR°R?, -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 C>-Cs alkylene, -NR®R®, -OR®, -COOR?, -OCOR*, -SO,R*,
20 -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 to 4 ring nitrogen atom(s) or 1 or 2 nitrogen and 1 oxygen or 1
sulphur ring atoms, optionally C-substituted by oxo, C+-Cs alkoxy-(C4-Cg)-alkyl,
R3H3N-(01-Cs)-alky[, fluoro-(C1-Ce)-alkyl, fluoro-(C;-Cg)-alkoxy, fluoro-(Co-Cs)-
25  alkanoyl, halo, cyano, -OR®, R®, -COR®, -NR°R°®, -COORS, -5(0)mR®,




al so have antagoni st activity at the adenosine A3 receptor. The present
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i nflanmat gy y bowel disease, Heliobacter pylori gastritis, non- Heliobacter
pylori gastritis, non-steroidal anti-inflammtory drug-induced danmage to

the gastro-i R%sH,(+Cha ! @Ecgﬁdﬂﬂﬂté ngﬁ;prder, or for wound healing.
30 14 April 2004 WO 01/27131 PCT/1B007 01446 °3 Accordingly, the present

i nvention provides a conmpound of the formula: R NH N,, s /A - R

R*is Cy-Cs alkyl, Ca-C; cycloalkyl or phenyl;
. 10
J

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

mis0,1or2;

20
- “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
25 substituted by C4-Cs alkyl, C4-Cg alkoxy, cyano or halo:

R” is methyl, ethyl or cyclopropyimethyl; and

30

either, R® and R®, taken together with the nitrogen atom to which they are
attached represent azetidinyl, pyrrolidinyl, piperidinyl, morpholiny!, piperazinyl,



O//S1~ OCH (I) 5 or a pharmaceutically acceptable salt or solvate
thereof, wherein R is hydrogen or Cl-C6 al kyl optionally sgpd&ﬂggg@d by 1
or 2 substituents each i ndependent |y sel ected from phenyl napht hyl ,

said pheny phthyl being optionally substituted by Cl CG al k
Cl-Cs al koxiy,oaﬂﬁal[% or cyano; 10 Ais abond or C1-C3 al kyl €f ¥4§6(|)

hydr ogen, Cl1-C6 al kyl, C3-C7 cycl oal kyl,” phenyl or naphthyl, sal d C3-C7
cycl oal kyl, phenyl or naphthyl being optionally substituted by C, -C6 al kyl,
15 phenyl, Cl-C6 al koxy-(C, -C6)-al kyl, R3R3N-(C, - CG) al kyl,

f1 uor o- ( Cl- Cﬁbn%%ﬁlyénd:nglc Oam%;ﬁne&g%'\éf‘né?x% ISBQ@&%% Ié%e%\"%%

cyano, -
-NR3COR4 or opkerally pabstituted ohea pmgvccarbonrmbrrRBwG, cgtamwmgcedwcy&lealkﬁl i's

R B o SN Sl ¥ G 1 1
11 nmenb d h
i trogen g OMS) 0 11 or 8 nekroach o P logy gl iy subsiet bR 4, b2

optional | ¥ ccem%k atom eat adjacsiat tocl +iag rairegery atont bgdiucab K Ch- Ce)-alkoxy. halo,
e (€ IR tapd A9 HE, e SO R COREl il cans
-S(O nR6,  14saidrpibe PR0-1- AL harbpipdraZint BYh 8k Sptidhally substituted on the
ring nitrogen atom not attached to A by Cy-Cs alkyl, phenyl, C-Cs alkoxy-(Ca-
Ce)-alkyl, R°R°N- ~(C2-Ce)-alkyl, fluoro-(C~Ce)-alkyl, C.-Cs alkanoy!, -COOR*, Cs-
10 Cs cycloalkyl, -SO.R*, -SO.NR°R® or -CONRR?,

or, R® is H, C+-Cs alkyl, C3-Cs cycloalkyl, phenyl or benzyl and R® is H, Ci-Ce
alkyl, Cs-Csg cycloalkyl, phenyl, benzyl, fluoro-(C4-Ce)-alkyl, -CONR®R®, -COOR?,
C2-Cs alkanoy! or -SO,NRR®,
15
In the above definitions, halo means fluoro, chloro, bromo or iodo and alkyl,
alkylene, alkanoyl and alkoxy groups containing the requisite number of céﬁon
atoms can be unbranched or branched chain. The heterocycle as defined in R?,
part (iif), above may be aromatic or fully or partially saturated. The expression
20 'C-linked’ used in the definition of R and “het” means that the group is linked to
the adjacent atom by a ring carbon atorn. Examples of alkyl include methyl,
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 atkylene include methylene, 1,1-ethylene,
25 1,2-ethylene, 1,3-propylene and 1,2-propylene. Examples of cycloalky! include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexy! and cycloheptyl.
The pharmaceutically acceptable salts of the compounds of. the formula (1)
include the acid addition and the base salts thereof.
30



- SO2NR5R5, - CONR5R5, - NR5S02R6 or -NRS5COR6 and optionally N-substituted by
Cl-C6 al koxy-(C, -C6)-al kyl, R3R3N-(C2-C6)-al kyl, fluoro-(C, Tgﬁ%{ A3loky!
fluoro- (C2-CS)-al kanoyl, R6, -COR5, -COOR5, -S(O)rTRG - SO2NR5 g

- CONRS5R5; Sywpoirgid, C -C6 al kyl, C3-C7 cycl oal kyl or phenylp(gf%g},%l&g Co6
al kyl, C3-C7 cycloal kyl or phenyl; 10 R is H, Cl1-C6 alk

cycl oal kyl, phenyl, naphthyl or het; 15 R6 is Cl1-C6 al kyl, C3-C7

cycl oal kyl, phenyl, naphthyl or het; mis 0, 1 or 2; 20 " het ", used in the
definitions of RS and R6, means G linked pyrrolyl, imdazolyl, triazolyl,
thienyl, furguitablei agial additier 3as ¥Hre Foh‘néa' ﬁ‘éﬁ’l‘ bicls AEh QF,%yﬁon id Shfly! -

pyrim d| nyl , pyr| dazi nyl, pyrazinyl, quinolinyl, 1soqulno
benzi i dazol and emmﬁ&_sorareuythe bmmhhmdeyl hydrehmwdeolnydrmodqm nswphatey | ,

rare: ORy' Lo hlsliprfate ot fiTRld M difosphate Rudtofith: ciivatRalty; kit Niaighteo

taken toget hameattél, lhbmt@l {arpae) cﬁr-aﬁal gmcaha@ §d&ema@é esa@.ﬂhta?&teeﬁeh%étésent
azetidinyl, pyrrolidinyl, pi per| di nyl, gﬁo i nyl, piperazinyl, 14 Apri
2004 WO 0%/ 27@&6#@#@%@1&@%@%@5&6@ napngsulphenesei per azi nyl or

car bon at om ByoET es A ep AR b Bt BAETT Y hemyt . cicos

al koxy- (Cl1-C6) - al kyl , R3R3N- (Cl-C6)-al kyl, fluoro-(C1l-Cs6)-alkyl, -
Suitable base salts are formed from bases which form non-toxic salts and

examples are the sodium, potassium, aluminium, calcium, magnesium, zinc
10 and diethanolamine salis.

For a review on suitable salts see Berge et al, J. Pharm. Sci., 1977, 66, 1-19.

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

Also included within the present scope of the compounds of the formula (1) are
polymorphs thereof.

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

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

" present invention includes the individual sterecisomers of the compounds of the
formula (I} together with mixtures thereof.

25 Separation of diastereoisomers may be achieved by conventional techniques,
eg. by fractional crystallisation, chromatography or H.P.LC. of a
sterecisomeric mixture of a compound of the formula (I) or a. suitable salt or
derivative thereof. An individual enantiomer of a compound of the formula (1)
may also be prepared from a corresponding optically pure intermediate or by

30 resolution, such as by H.P.L.C. of the corresponding racemate using a suitable
chiral support or by fractional crystallisation of the diastereoisomeric salts



CONR3R3, -COOR3 or C2-C5 al kanoyl, and optionally substituted on a ring 5
carbon atom not adjacent to a ring nitrogen atom by fl uoro-M%r%gocgl koxy,
hal o, -OR3, cyano, -S(OnmR4, -NR3R3, -SM2NR3R3, -NR3COR4 or -N R4, and
sai d pi per agigyhyyd; and homopi perazin-1-yl being optionally substituted on
the ring nltroéenlatom not attached to.A by Cl-C6 al kyl, pHE B0/ B4

al koxy-(C2- C6)-al kyl, R3R3N-(C2-C6)-al kyl, fiuoro-(Cl-C6)-al kyl, C2-C6

al kanoyl, -COCOR4, C3- 10 C8 cycl oal kyl, -S2R4, -SO2NR3R3 or - CONR3R3, or,
R8 is H Cl-C6 al kyl, C3-C8 cycloal kyl, phenyl or benzyl and RO is H, Cl-C6

| kyl, C3-C8 k : J Gl Kyl 1 ,
" otrs, o e o U g RS ffbeide Wi e YotebIe SRl
means f | uor oactve acid,orlrasepasappeoiwiated al kyl, al kyl ene, al kanoyl and

al koxy groups containing the requisite nunber of carbon atons can be
unbranched or branched chain. The heterocycle as defined in R2, part

(ii1), above aromatic or fully or partially saturated. The
expr essi on 28%@%%@@!3 Gaeclds Al ptigaalhsubsgiitutsid ke thea 2 pbenylngraue(s)hat

of alkyl " o 888 ey Grouot, g eRBbndh etk Be oA e BRF. T put ot
o or opony, 1Ry R GG Rl bt of 2 oG Ribuo @l $AY pheny

Exanpl es of giduplsirseingoptidsalipsubstiened bl G-€L Bmaipe, 25 1, 2-ethyl ene,
1, 3-propyl ene and 1, 2-propyl ene. Exanpl es of cycloal kyl include

cycl opropyl , Pesteta®ButA! is CY- t i gam? Ydai
pharmaceutical ly agggept [asbl_gdé‘gp{ﬁg é(gfbs%‘@e(&%:ggpefééh s 0 ﬂ%{?er&{]g@?fu%ae{d%nyl
i ncl ude t he SEuR(BdEing optionallytsubstifited by|CGoCk blcayf . 30 14 April 2004

10 Preferably, R' is C-C» alkyl substituted by 1 or 2 phenyl group(s), said phenyi
group(s) being optionally substituted by C,-C; alkoxy.

Preferably, R' is diphenylethyl or {(methoxypheny)methyl.
Preferably, R' is 2,2-diphenylethyl or {4-methoxyphenyl)methyl.
Preferably, R' is 2,2-diphenylethyl.
15 Preferably, A is a bond.
Preferably, A is C-C; alkylene.
Preferably, A is C»-Cs aikylene.
Preferably, A is C; alkylene.
Preferably, A is -CHCHo-.

20  Preferably, R” is C1-Cs alkyl, phenyl, naphthyl or -NR®R?, said -NR®R® preferably
being piperidin-1-yl and said phenyl being optionally substituted by phenyl.
Preferably, R is C,-C4 alkyl, phenyl, naphthyl or piperidin-1-yi, said phenyl
being optronally substituted by phenyl.

Preferably, R% is methyl, n-propyl, isopropyl, 2-methylprop-1-yl, phenyl, naphthyl

25 or pipendin-1-yl, said phenyl being optionally substituted by phenyl.

Preferably, R® is methyl, n-propyl, isopropyl, 2-methyiprop-1-yl, phenyl, 4-
phenylphenyl, 1-naphthyl, 2-naphthyl or piperidin-1 -yl.



WO 01/27131 PCTI I BOO 01446 6 Suitable acid addition salts are fornmed from
acids which formnon-toxic salts and exanples are the hydr.gp fobee,

hydr obr om de, hydroi odi de, sul phate, bisul phate, nitrate, phospﬁat e,
hydrogen phagnjiabes; acetate, maleate, fumarate, lactate, tgidyg ‘? 4
citrate, gluconate, succinate, saccharaige, benzoate, 5 nethanesu plhonate
et hanesul phonat e, benzenesul phonate, g-tol uenesul phonate and panobate salts.
Sui t abl e '‘base salts are formed from bases which formnon-toxic salts and
exanpl es are the sodi um 2pot assium al um nium cal ci um magnesi um zinc 10
and di et hanoPastedi L end n | o. r

J. Pharm Sc!., _/y;a.k\ﬁ |§Qﬁeﬁ*|yl Nw?}%ﬁng?gm%ag r?/éigg?ép ab er'g%d\?!at?s of
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i ncluded within the present scope of the compounds of the fornula (1) are
pol ynor phs tResferably, B ig\ethykpound of the fornula (1) may contain one or
nore additional asymetric carbon atons and therefore exist in two or nore
stereoi soneric fornms. The present invention includes the individual

stereoi sonmers of the conpounds of the formula (1) together with m xtures

thereof. 25 r&i%@@frr@d | 3anled &S EBRILUNASEHE thE ohRuRC (1) SiBRideY Hsesy 1t inenal
t echni ques, . by fractional crystallisation, chromatography or HP. L. C

of a stereoﬁmﬂlﬁﬁcs&ﬁtwﬂuh%fe@ﬂe& swisting eyt phaenacauiigally (agceptable salts

sui tabl e sal[1 ol derivative thereof. An individual enantioner of a
conpound of R c%f'orrrul a (1) may also be prepared froma correspondi ng
optically pure internediate or by 30 resolution, such as by HP.L.C. of the
correspondi ng racenmate using a suitable

=, All the compounds of the formula (I) can be prepared by conventional routes
o 10 such as by the procedures described in the general methods presented below
or by the specific methods described in the Examples section, or by similar
methods thereto. The present invention also encompasses any one or more of
these processes for preparing the compounds of formula (1), in addition to any
novel intermediates used therein. In the general methods described, R', R, R’

15 and A are as previously defined unless otherwise stated.

All the compounds of the formula (I) can be prepared by deprotection of a
compound of the formutla

20

wherein P! and P represent suitable protecting groups which may be the same
or different, or P' and P2 may optionally form part of the same protecting group.
Examples of suitable protecting groups will be apparent to the skilled man [see



chiral support or by fractional crystallisation of the diastereoi soneric
salts 14 April 2004 WO 01/27131 PCT/1B00/01446 7 forned bys4 e&ﬁtzgggp of the
corresponding racemate with a suitable optically active aC| ase,

appropri at erably, Rl is Cl1-C6 alkyl optionally substituted by 1 or 2
phenyl groﬁg s“;ﬁf’ sai d phenyl group(s) being optionally subtfst/IROA0EYS by

Cl- C6 al koxy. Preferably, R is C -C6 afFkyl substituted by 1 or 2 phenyl
group(s), said phenyl group(s) being optionally substituted by Cl-C6 :
al koxy. Preferably, R is Cl-C4 alkyl substituted by 1 or 2 phenyl

2 koxy. 10" pidh A0S8Hce Hreuy &olBe M GRGink , Bt Gecdhol dffony

group(s), Sal‘l'tthebberwlw @reen( ahd Rétes @PIM OWuﬂ JOHPS Wity %dbmﬁé 691].
al koxy. Pref %Iabl Yy, i.s di phenyl et hyl or xyphenyl’) met hy
Preferably, Rieleged Ml%@rﬂrp&m@g glfoum m ﬁ&ydy@ugﬁmu;eetvwm three groups

E; :]‘: o ZE: z %&e‘scfeg%_@gﬂe?@%ﬂﬁ%qmﬁ rg]i% f),ﬂllﬁa@l é‘laapgﬁﬂ oA preferred
Pref erabl §, protecttly grduy where P aﬁdrla%lfarm /ﬁarﬁof Chi Gdtne pbtingagrabpyis R2
Is C -Cs al kyl, gnyl ., ngphth or -NR8R9, said -NR8RO preferably” being
pi peri di n- 1- éﬂh !ﬁ s&hg Fhe P%b@9¢§‘$pﬁr%rﬁ1 R alhylene: adicylariyhpreferred
ELELS{ ab{)gl ngﬁ%l(l)\gct‘hlxéjﬁ fcf{e@ﬂtrﬁ% Sqropﬁg %nleb H%%Bglhﬂnoo addiep&hiBudny' preihda
protecting groups where P' and P form part of the same protecting group are

where P! and P? taken together are dimethylmethylene. Examples of the

10 conditions used to achieve 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 typieal

procedure, where P' and P? are both benzoyl, the protecting groups may be

removed by treating a solution of the compound of the formula (ll) in a suitable

15 solvent, such methanol, with a base such as potassium carbonate, typically at

room temperature. In a typical procedure where P’ and P? taken together are
dimethylmethylene, the deprotection may be carried out in the presence of a

suitable acid, e.g. an aqueous mineral acid such as hydrochloric acid. In some

cases, depending on the nature of the protecting groups P' and P? and the

20 available methods for their removal, it may be expedient not to isolate
compounds of the formula (li) following a prior reaction step but to deprotect

them in situ. In a typical case, where P' and P? taken together are
dimethyimethylene, the compound of the formula (li) is deprotected in situ in a

suitable solvent such as ethanol using hydrochloric acid at a temperature of

25 from 20 to 100 °C.

The protecting groups P! and P? may be removed together in a single step or
sequentially, in either order.

30 Compounds of the formula (1) may be prepared according to the route shown
in Scheme 1, wherein X is a leaving group, preferably chloro, and Ac is acetyl.



Preferably, R2 is nethyl, n-propyl, isopropyl, 2-nethylprop-1-yl, phenyl,
napht hyl 25 or piperidin-1-yl, said phenyl belng optional Iy pgboguted by
phenyl. Preferably, R2 is methyl, n-propyl, isopropyl, 2- netﬁ@#prop- 1-yl,
phenyl, 4- enyl, 1 -naphthyl, 2- naphthyl or plperldl

April 2004 %@%7%?131 PCT/ | BOOY 01446 & Preferably, -A-R2 |@Whﬁ4§m

n- propyl, isopropyl, 2-nethylprop-1-yl, phenyl, 4- phenyl phenyl,
phenyl met hyl , 1-napht hyl, 2-naphthyl or 2-(piperidin-1 -yI)ethyI.
Preferably, R7 is ethyl. 5 Preferred exanpl es of conpounds of the formula
(1) include those of the Exanples sec eafter,. including any
pharmaceutically acceptable salts thegggéﬂﬂgg t he conpounds of the
formula (1) can be prepaded by conventional routes 10 such as @y the
procedures described in the general nethE:;;Eresented bel ow or by the

speci fic met hods d My t he Exanpl ction, or by met hods

thereto. The pres vent on al so enco es any one gr
processes for prep r|

]N t hese
t helconpounds ef—o+rma (1), in Iy ?{lﬁg any
novel internedi atesgjusedNther@in. In. thegeneral nethods Nescri cR' :

R2, R 15 and A are as )prﬁw ously defined unless otherwge sg&gd t he
conpounds of the forrrul(a\ (I ) can be prepared by deprot®cti | corrpound
of the formula H N ,Aw 01/1 ~O 20

= IN MeS- Na+
N

SMe ) Cl
(Xl)
1 oxidation
R1
HN
cN See continuation
N —
g </ = |N of Scheme 1
N S /I\
N SO,Me
0 (IX)



wherein P and P2 represent sui tabl e protecting groups which may be the
same or different, or 'P1 and P2 may optionally form part 0{4Am2@
protecting group. Exanples of suitable protecting groups wll be apparent
to the Skl| d0 @ﬂ} [see 14 April 2004 WD 01/27131 PCT/ 111300/01446 9 for

i nst ance A H¥lg Groups in Organic Synthesis (Second Edi ¥§ BH300/01446
Theodor a W Green and Peter G M Wits, “John Wley and Sons, 1991].
Preferred individual protecting groups are silyl (substi tuted with three
groups selected independently fromaryl and al kyl), al kanoyl and aroyl. A

preferred 5 protecting group V\/neregP!l ang EZ Z.or m!;part of the sane
protecting group is where P and are Cl-C6 al kyl ene.

Particularly preferred individual protecting groups are benzoyl and
acetyl. Particularly preferred protecting groups where P1 and P2 form part
of the sane protecting group are where Pl and P2 taken togetier are

di nmet hyl net hyl ene. Exanples of the 10 conditions used to a
deprotection are well known in the art [see for insta@Fe )
G oups in Organic Synthesis (Second Edition)', Theodor en and Peter
G M Wits, John WI efiXand Sons, 499%F—™n a typical <§ro edufle, where P1
and P2 are both benzoyl, the protecting groups nmay be N d treating
a solution of the conpound of the formula (I1) in a syltable 15 solvent,
such nethanol, with a base such as potassium carborjate \Ntygvithi |y at room
tenperature. In a typical procedure where Pl and PX takgn together are

di nmet hyl net hyl ene, the deprotection may be carried in the presence of a
suitable acid, e.g. an aqueous mneral acid such as hydrochljofdigetsmi d- I n
sonme cases, depending on the nature of the protecting grougs P1 and P2 and
the 20 avail abl e net hods for their renoval, it may be expedi ent not to
i sol ate
N R-’--A-Sozx (Vi
¢ )\, A
N so-A-
o (Vi)
hydrolysis
R1
-~
N = R’
Kl 3
X N o]
(V) S
P’ OFP'
(1)

5 Compounds of the formula (11) may be prepared by the reaction of a compound
of the formula (i) with a silyl derivative of a compound of formula (IV)
according to known methods. In a typical procedure, the compound of the
formula (1V) is heated as a suspension in 1,1,1,3,3,3-hexamethylisilazane under
a nitrogen atmosphere until a solution has been formed. The mixture is



conpounds of the formula (li) following a prior reaction step but to
deprotect themin situ. In a typical case, where Pl and P24 glfnobpget her
are dinmethyl methyl ene, the conpound of the fornula (I1) is deprotected |n

situin a wpiggabise sol vent such as et hanol using hydrochl or¥ ﬁd/‘%
tenperature of 25 from20 to 100 C. Thg protecting groups 5 an ﬁ may be

renoved together in a single step or sequentially, in either order. 30
Conmpounds of the fornmula (11) may be prepared according to the route shown
in Schenme 1, wherein X is a |leaving group, preferably chloro, and Ac is

acetyl . 14 Apsriden@@dd WUERedd had ézbolwtlgﬂ]of tﬁ%?éétd&é’msﬁ '%%Rﬁbie Q@@éni\@%g\'
an PCT/ 1800/ 01446 See conti nuation Schene April 2004 WO O 131
HN acetonitrile) is treated with the compound of the formula (H}) and trimethylsilyl
trifluoromethanesulphonate to provide a compound of the formula (il).
Compounds of the formula (IV) may be prepared by the hydrolysis of a
S compound of the formula (V). Typically, the compound of the formuta (V) is
dissolved in a suitable solvent such as ethanol and treated with an acid such as
hydrochloric acid. The reaction may be performed at from 0O to 100 °C,
preferably at 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
g 10 formula (VH). In a typical procedure, a solution of the compound of the formula
) (VD) in a suitable inert solvent such as dichloromethane is treated with the
sulphonylating agent. An acid acceptor such as triethylamine may be optionally
added. Compounds of the formula (V1) may be prepared by the reduction of a
compound of formula (VIIl). The reduction may be carried out with any suitable
15 hydride reducing agent or by hydrogenation. In a typical procedure, a solution
of the compound of the formula (VIII} in a suitable solvent such as ethanol is
- saturated with ammonia gas, treated with an appropriate hydrogenation catalyst
such as Pearlmann'’s catalyst and pressurised with hydrogen, preferably to 414
kPa (60 psi). Compounds of the formula (Vill} may be prepared by reacting a
20 compound of the formula (IX) with a source of cyanide anion such as potassium
) cyanide. The reaction is typically carried out in a solvent such as N,N-
dimethylformamide at an elevated temperature. Compounds ‘of the formula (IX)
may be prepared by the oxidation of a compound of the formuta (X). In a typical
procedure, an aqueous solution of potassium peroxymonosulphate is added to
25 a solution of the compound of the formula (X) and sodium hydrogencarbonate
in a suitable solvent, such as a mixture of water and acetone. Compounds of
the formula (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
30 temperatures and under a blanket of nitrogen. Thiomethoxide m'ay be used in
the form of an alkali metal salt such as sodium thiomethoxide. Compounds of
the formuta (XI) may be prepared by the reaction of a compound of the formula



R2- A-SO2X (Vil) 11 Schene | (continued) ~SOZ A-R2 R7 HN NH2 5 Conpounds of

(
the formula (11) may be prepared by the reaction of a conmpoyng,:9hoi he
formula (111) with a silyl derivative of a conpound of fornullglpryl\/?

according t thods. In a typical procedure, the conpound of the
formula (I \/)%@Bﬁ@%\fgd as a suspensi on ilg 1,1, 1, 3, 3, 3- hexanehy{EIYH446ne
under a nitrogen atnosphere until a solUtion has been forned. The m xture

is PCTI1B0O0/ 01446 HN 14 April 2004 WO 01/27131 PCT/1BOO 01446 12
concentrated to dryness-and a solution of the residue in a suitable solvent

e et iyt i |y il | Bn cBRastiate) by APRRETCT9RR o SHlifiof: o) 4
formula (11). dicBlomuurivds (Xf) irha §uitablé sdverdt dteh RS isosPYEdlddhd e treated

hydr ol ysi s of 5 conmpound of the fornula (V). Typically, the conpound of
the fornul a (W)a}h isuch gnaming.and ﬁeat%fbinrstﬂregl)wrviﬂnfeﬂ%-wb\a@ca pecentonsdch

treated with a8 ek B,g%), 033%!?1’ N |,d ti
performed at from Oiﬂg[-g\!l% ,yl @pgfe er aagrfibga'?@lr 8%-[%%6%05@59@2%%%”%
the fornula (§i)nmnayblee preparezti bybyeddiiensol pte-aidhdrioed-qurine XMy upith o, 3t he
formula (VI) with a conpound, of th? .
ihydropyran in a suitable solvent such as ethyl acetate and in the presence of
an acid catalyst such as 4-toluenesulphonic acid, usually at an elevated

temperature.

- 10 Compounds of the formula (Il) may alsc be prepared by the reaction of an
amine of the formula (XIV) with a sulphonylating agent of the formuia (VIl) as
shown in Scheme 2, wherein X is a leaving group, preferably chloro, Ac is

acetyl and P' and P? are as defined above.
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10 formula (VII). In a typical procedure, a solution of the conmpound of the
formula (VI) in a suitable inert solvent such as dichl or ot hsfleobs
treated with the sul phonylating agent. An acid acceptor such as

triethyl amwe ¢gigyizke optionally added. Conpounds of the forgpdobisss TBY
be prepared by the reduction of a conpgund of forrmula (VII1). The
reduction may be carried out wwth any suitable 15 hydri de reduci ng agent or
by hydrogenation. In a typical procedure, a solution of the conpound of
the formula (VII1) in a suitable solvent such as ethanol is saturated with
anmoni a gas, treated with an appropri agehdmdrogenati on catal yst such as
Pear| mann's catal yst and pressurised wth hydrogen, preferably to 414 kPa
(60 psi). Conpounds of the forrmula (VII1) nmay be prepared by reacting a 20
conmpound of the formula (I X) with a sourgﬂ?of cyani de ani on such as

pot assi um cyanide. The reaction is typfically carried out in a solvent such
as N, N dinethyl formam de at an el evatedq tenperature. Conpounds 'of the
formula (1 X) may be p@gﬁﬂkmg by ion of a conpound of the formula
(X). I'n a typi@all) pracedire,. an @quepus $Elution of potassium

per oxynonosul phate is added to 25 g f Qf t he conpound of the fornula
(X) and sodi um hydrogencarbonate #n a uitafife solvent, such@g a mxture
of water and acetone. Conpounds of {(MV¥lformula (X) may be prgpared by the
di spl acenent of chloride in a conpound of the formulg (Xl g~ h

t hi omet hoxi de. Typically, the reaction is carried o [

such as N, N-di net hyi formam de, at el evated 30 unﬁﬁf a

bl anket of nitrogen. Thi onet hoxi de nmay be used | rm ot an kal
metal .salt such, as sodiumthionet hoxi de. Conpounds of the f oroftil a (XI) may
be pr@pared by the reaction of a conpound Oﬁo&ﬂ@ foymula 14 April 2004 WO
01/ 27131 PCT/ 1B00/ 01446 13

1. optional deprotection/
reprotection

2. reduction
NH, -

ol

R2-A-S0,X (VII)

(i

5 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 (VIl). An acid acceptor such as triethylamine may optionally be
added. Compounds of formuta (XIV), where P' and P? taken together are
dimethylmethylene, for example, may be prepared by reduction of a compound



(XI'l') wwth an appropriate primary amne. Typically, a solution of the

di chloropurine (XII) in a suitable solvent such as isopropys gobed is
treated w th such an am ne and heated, preferably under reflux. An acid
acceptor s s. N-et hyl - N-i sopropyl - 2- propanam ne nay optionally be
added. Corrp%nod%@?’CXIl) may be prepared by reaction of PCT/IB0D/01446
2,6-dichloro-9Hpurine (XIl1) with 2, 3- 1yi hydr opyran in a suitabl e-sol vent
such as ethyl acetate and in the presence of an acid catalyst such as
4-tol uenesul phonic acid, usually at an elevated tenperature. 10 Conpounds

the. formi a (dula TRV TP REBHGRTHEY 1L hntad BHEWY aly sTp® hidice
shown in Scheuecihg agemteonbyX Hygirdgdraiondn & gymcalpp:@t:@ﬂam,wwérbmbanaw?s
acetyl and Pl and P2 are as defined above. 15 20 25 30 14 April 2004 WO

01/ 27131 pcTiekgadpgatihes are dimeadmethyiene Hasolylionopf thes compounyl gtfosngla x

(M) N2 (xv) in a suitable solvent such as ethanol is saturated with ammonia gas,
5 treated with an appropriate hydrogenation catalyst such as 5% w/w palladium
on charcoal and pressurised with hydrogen, preferably to about 1034 kPa (150
psi). Compounds of the formula (XV) may be prepared by the reaction of a
compound of the formula (i) with a compound of formula (XVI) according to
known methods. In a typical procedure, a mixture of the compound of the
10 formula (XVI), the compound of the formula (llf} and iodine is heated at about
150 °C under reduced pressure. With regard to the conditions to be employed
in later steps, it may be appropriate to change the protecting groups P! and P?
in compounds of the formula (XV). Alternative, suitable protecting groups are
well-known to the skilled person [e.g. ‘Protecting Groups in Organic Synthesis
15 (Second Edition)’, Theodora W. Green and Peter G. M. Wuts, John Wiley and
~ Sons, 1991]. In a typical case, if P' and -P? in a compound of the formula (XV)
are both benzoyl, then these protecti-ng groups may be vulnerable to the
reducing conditions employed in the next step. In this case, a solution of the
compound of the formula (XV) where P' and P2 are both benzoyi in a suitable
20 solvent such as ethanol may be saturated with ammonia fo give a compound of
the formula (XV) wherein P' and P® are replaced by H which may be
subsequently reprotected with more appropriate functionality. For instance, the
compound of the formula (XV) wherein P' and P? are replaced by H may be
dissolved in acetone and the resulting solution treated with 2,2-
25 dimethoxypropane and 10-camphorsulphonic acid to give a compound of the
formula (XV) wherein P' and P? taken together are dimethyimethylene,
Compounds of formula (XV1) may be prepared by the hydrolysis of a compound
of the formula (VIit). Typically, the compound of the formula (VIli} is dissolved in
a suitable solvent such as ethanol and treated with an acid such as hydrochloric

30 acid, |




1. optional deprotection/ reprotection 2. reduction CN5 In a typical
procedure, a solution of the conpound of the formula (XI'V) {pagio8ustable

i nert solvent such as dichloronmethane is treated with the conpound of the
formul a (Viwp.e1Amzaci d acceptor such as triethylam ne may oRidraRashiksde
added. Compounds of fornula (XIV), wherg Pl and P2 taken together are

di met hyl net hyl ene, for exanple, nmay be prepared by reduction of a conpound
14 April 2004 WO 01/27131 PCT/1B00/ 01446 15 of formula (XV). The reduction
may be carried out with any suitable hydride reducing agent or by

hydr ogenat i o@omipoutds P itik@ forpig ¢y esediheSshdthegndaritl2, malee prepatdtbasar e
di met hyl met hyl ene, a solution of the compound of forpula

in a

sui t abl e sol Shawn yueehemed? wheeiniAc isacehead v and fnaseiag d%?d@ttqveat ed
wi th an appropriate hydrogenation catalyst such as 5% w w pal | adium on
charcoal and pressurised with hydrogen, preferably to about 1034 kPa (150
psi). Conpounds of the formula (XV) nmeSchemerepared by the reaction of a
conmpound of the formula (I11) with a conpound of fornmula (XVI) according to
known metPods. In a typi cal procedure, a m xture of the conmpound of the 10
formula (XVI), thegconpound of the fornula (I11i) andg odine is heated at

about 150 C under \leduced pressure V. ard to tithe conditions to be
8' @e%j%"‘%_%%%ﬁgte,to c _ anMeet i ng

enployed in later epss
groups P and P2q s of tHe FrruIF v~y e, suitable
known to the skilled pefson [¥ "Protecting

protecting groups are \ell/
G oups in Organic Synthesisz

P20 OP' P’0
- .
7 {(XVIiI) (XVIi)
AcOH
Ac,O
(9] HCl
RL © OAc
\N
H - .
P25 o'
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Compounds of the formula (lll) may be prepared by the treatment of a

g

compound of the formula (XVII) with a mixture of acetic acid, acetic anhydride

‘e

10 and a strong acid such as hydrochloric acid, preferably with cooling (typically to
-10 °C). Compounds of the formula (XVII) may be prepared from an acid of the
formula (XVIIi) by activation of the acid as, for example, an acid chloride and
treatment of this activated intermediate with an appropriate primary amine. in a
typical procedure, a compound of the formula (XVill) is dissolved in a suitable

15 inert solvent (e.g. dichloromethane) and treated with oxalyl“chloride and a
catalytic amount of N,N-dimethylformamide. After removal of excess solvent
and reagent by evaporation under reduced pressure, the residue is dissolved in
a suitable solvent, such as anhydrous dichloromethane and treated with the
appropriate primary amine. With regard to the conditions employed in later

20 steps, it may be appropriate to switch the protecting groups P' and P? in



15 (Second Edition)', Theodora W Geen and Peter G M Wits, John WIley
~and  Sons, 1991]. In a typical case, if Pl and P2 in a conpgy '{‘:&'@EO‘E he
formula (XV) are both benzoyi, then these protecting groups

vul ner abl e %51%13flr educi ng conditions enployed in the next %leﬁ% this
gl

case, a solution of the conmpound of the, formula (XV) where are
both benzoyl in a suitable 20 solvent such as ethanol may be saturated with
anmonia to give a conmpound of the fornmula (XV) wherein P1 and p2 are
replaced by H which may be subsequently reprotected with nmore appropri ate

f t it h

and P2 are roomBOUNIE B e Torhle (APMEP ANl Suldbie bibtbiig WS Brd’
sol ution t reweu»dknw.vnmozthe s]&lleﬂ petsfmxf,q)g.o'iﬁ’aotecang GroupaniphOrgarip IBymititesisi d
t .th f | t h

e al et hy | (R PdRdionE FASRARIa ot Geeh A Fﬂﬁr)Gn&ﬁ Wats, St WS, A
hydrol ysis o§ofs cmmquma tmcé:*t%sbomdnﬂ.cﬁw %ﬂ thb- coTM 517 oY thd k&nﬁﬂangng

theforrmla(VIII) S d|s§o ved a suita sol vent such as et
treated wtHwhereie |Fﬂ anthR etaketyd@g&ihebare duraetrehndthylmnmm al sultzde wolvent

g3 o AR R P e SR B B R
and P2 are aphstaidsiphondey o giveheBBmpoand@fi¥ fdbimula (XVII) wherein P1 and P?
are both replaced by H which may be subsequently reprotected with other
functionality. For instance, the compound of the formula (XVIl) wherein P! and
10 P? are both replaced by H may be dissolved in a suitable solvent such as
dichloromethane and the resulting solution may be treated with an agid
acceptor, such as pyridine and benzoyl chloride to give a compound of the
formula (XVII) wherein P! and P? are each benzoyl. Compounds of the formula
(XVIil) are known in the art (see for example in J. Amer. Chem. Soc., 1958, 80,
15 5168).

Al the compounds of the formula (I) may also be prepared by the
sulphonylation of a compound of the formula (XIX) with a compound of the

formula (VII) as shown in Scheme 4 wherein X is a leaving group, preferably Ci
20 and P! and P? are as previously defined.
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1) activate acid R --N Owe 2) R’TNH2 H QAc P20 ' OP (XVil) Owe Conpounds of
the formula (111) may be prepared by the treatment of a compayidoef the
formula (XVIl1) with a mixture of acetic acid, acetic anhydride 10 and a
strong aci dwgpuwihyas hydrochloric acid, preferably with cooling Ghypicd! Y
to -10 C). Conpounds of the fornula (Xl\éll) may be prepared froman acid of
the formula (XVIIIl) by activation of the acid as, for exanple, an acid
chloride and treatnment of this activated i nternmediate with an appropriate
primary amine. In a typical procedure, a conpound of the fornula (XVI11)
is dissolved in a suitable 15 inert saMmfsthe(ge. 9. di chl oronet hane) and
treated with oxalyl'chloride and a catalytic¢ anount of

N, N- di et hyl f ormam de. After renoval of excess solvent and reagent by
evaporation under reduced pretsure, the residue is dissolved inR'a suitable
sol vent, such as anhydrou#Ndl chl oronmet hane and treated with e
appropriate primary amne. IWth regard to the conditions enplgyed in |ater
20 steps, it may be eto svmtchg%ehe.grotectin srP and P2
in 14 April 2004 WO {1/2 131|!PCT/|80016'EE clig corrpoun%s 0 ¢| for rruI a
(XVI1). Alternative, t tlng groups are :

v
/ R2-A-SO,X (VII)

)

In a typical procedure, a solution of the compound of the formula (XIX) in a

5 suitable inert solvent such as dichloromethane is treated with the sulphonyiating

agent of the formula (VIl). An acid acceptor such as triethylamine may

optionally be added. Compounds of the formula (XIX) may be prepared by the

deprotection of a compound of the formula (XIV). Examples of the conditions

used to achieve the deprotection are well known in the art [see for instance

~ 10 ‘Protecting Groups in Organic Synthesis (Second Edition)’, Theodora W. Green

b and Peter G. M. Wuts, John Wiley and Sons, 1991]. In a typical procedure,

where P' and P? are both benzoyl, the protecting groups may be removed by

treating a solution of the compound of the formula (I} in a suitable solvent, such

methanol, with a base such as potassium carbonate, typically at room

15 temperature. In a typical procedure where P' and P? taken together are

dimethyimethylene, the deprotection may be carried out in the presence of a
suilable acid, e.g. in agueous mineral acid'such as hydrochloric.acid.

Compounds of the formula (I) in which A is -CH.CH,- and R? is -NR®R? may
20 also be prepared by the reaction of a compound of the formula (XIX) with 2-
chloroethanesulfonyl chloride to give an intermediate of the formula



wel | -known to the skilled person [e.g. "Protecting Goups in Organic
Synthesis (Second Edition)', Theodora W G een and Peter G4 Myilpbbs, John

Wley and Sons, 1991]. In a typical case, a solution of the conpound of
t he fornul ;Lli; 5 wherein P1 and P2 taken together are di rret/ﬁyl nmet hyl ene
in a suitab grird 080¢445 as

nt such as methanol gay treated with an Bt}

pyri di ni um para- tol uenesul phonate to gﬂ e a conpound of the formula (XVII)
wherein P1 and P2 are both replaced by H which nay be subsequently
reprotected with other functionality. For instance, the conmpound of the
formula (XVI1) wherein P1 and 10 P2 are boggh repl aced by H may be dissol ved
in a suitable solvent such as dichl or emét hane and t he resulting solution
may be treated with an acid acceptor, guch as pyridi ne and benzoyl
chloride to give a compound of theN (XVIl) wherein P1 and P2 are
each benzoyl. Conpounds of the foffhul (XM 11),are knowmn in the art (see
for exanple in J. Amer. Chem Soc. , 80, ;lé 518). Al the conpounds
of the formula (1) may al so be pregparedNoy tte s8Pphonyl ation of a

| a conmpound of the formula (VII) as

Vil group, preferably d 20 and P1

5 30 14 April 2004 WO 01/27131 18

H2 (XX)

conmpound of the formula (X X)
shown in Schene 4 wherei nRX is$a |
and P2 are as previously fin
PCT/ 1 BOO/ 01446 Schene 4

The intermediate of the formula (XX) is then treated with a compound of the
formula '
RER*NH (XXI)

in which R® and R°® are as defined above, to give a compound of the formula ().
The two steps may be carried out with or without isolation of the intermediate of
the formula (XX). In a typical procedure, where the intermediate of the formula
(XX) is not isolated, a solution of the compound of the formula (XIX) in a
10 suitable solvent, such as acetonitrile, is treated with chloroethanesulfonyl
chloride and a base, such as pyridine. When a substantially complete reaction
has taken place (as judged by thin layer chromatography) a compound of the
formula (XXI) is added and the reaction mixture is heated, preferably under
reflux. Compounds of the formula (XXI} are either commercially available or
15 easily prepared by techniques well known to the skilled person.

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

20 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-
known to persons skilled in the art with reference to literature precedents and
the Examples and Preparations sections below.
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2 deprotection OH /R2AS02X (M1) 3 (XIX) (1) In a typical procedure, a
solution of the conpound of the formula (XIX) in a 5 suitabjgapdiephs sol vent
such as dichloronethane is treated with the sul phonylating agent o

f the
formul a (Viih. cid acceptor such as triethylam ne may ' be
added. Corrp"é)%)r%lls%'illc:);ﬁl the formula (XI'X) npy be prepared by thg’%ﬂgggﬁ%{%ﬁction

of a conpound of the fornmula (XIV). Exanples of the conditions wused to
achi eve the deprotection are well known in the art [see for instance 10
"Protecting Goups in Oganic Synthesis (Second Edition)', Theodora W

G een and Peter G M Wits, John Wley and Sons, 1991]. In a typical
procedure, where P' and P2 are both benzoyl, the protecting groups may be
renmoved by Argmrmageatisallyubcoeptablet bait of mpoompoahdt dfetheoformuda (1) Ihay hea

sui tabl e solvent, such thanol, with a base sych as potassium_carbonat e,
Cypi al |y atePguiPIeParesio: HixPg topahgr SoRERs i compRUNarR e sorma
taken 1 00et 1¥iid e dedirdB dul 61! BUde s abBRIRIK ORI At BY cipRAde P!
in the presence of a suitable acid. e.g. I n agueous mneral ac such as
hydr ochl obi cscdtiah ab imecaoliestent by fiirationmarimay be recovéredrbyevaporai@Cobtheand
R2 is -NR8R9 q\?é’ 20 al so be prepared by the reaction of a conpound of the
formula (Xl )§° Mh 2- chl or oot hanesul fonyl chloride to give an internedi ate
of the formula 14 April 2004 WO 01/27131 PCT/|1B00/ 01446

The anti-inflammatory properties of the compounds of the formula (I) are
demonstrated by their ability to inhibit neutrophil function which indicates A2a

3 10 receptor agonist activity. This is evaluated by determining the compound profile
“ inan assay where superoxide production was 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

15 removed by lysis with ice-cold distifled water. Superoxide production from the
neutrophils was induced by fMLP in the presence of a priming concentration of
cytochalasin B. Adenosine deaminase was included in the assay to remove any
endogenously produced adenosine that might suppress superoxide production.

The effect of the compound on the fMLP-induced response was monitored

20 colorometrically from the reduction of cytochrome C within the assay buffer.
The potency of the compounds was assessed by the concentration giving 50%

o

inhibition {ICso) compared to the control response to fMLP.

The compounds of the formula (I) can be administered alone but will generally

25 Dbe administered in admixture with a suitable pharmaceutical excipient, diluent
or carrier 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,
30 buccally or sublingually in the form of tablets, capsules, ovules, elixirs, solutions

or suspensions, which may contain flavouring or colouring agents, for

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



19 The internediate of the formula (XX) is then treated wth a conmpound of
the formula RBRINH (XXI) 5 in which R8 and R9 are as defifngfpfboye, to
give a compound of the forrmula (I). The two steps may be carrled out with
or without jsolation of the internmediate of the formula (XX). In a typical
procedure, WONEtHe internediate of the formula (XX) is nHCYVESPAIEE a
solution of the conpound of the fornmul azj(XIX) in a 10 suitable solvent,
such as acetonitrile, is treated with chl oroet hanesul fonyl chloride and a
base, such as pyridine. Wen a substantially conplete reaction has taken
pl ace (as judged by thin | ayer chromatography) a conpound of the formula
(XXI') is added and the reaction mxture is heated, preferably under
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Additionally, lubricating agents such as magnesium stearate, stearic acid,

glyceryl behenate and talc may be included.
10
Solid compositions of a similar type may also be employed as fillers in gelatin
capsules. Preferred excipients in this regard include lactose, 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
15 combined with various sweetening or flavouring agents, colouring matter or
dyes, with emulsifying andfor suspending agents and with diluents such as
water, ethanol, propylene glycol or glycerin, and combinations thereof.

The compounds of the formula (l) can also be administered parenterally, for -

20 example, intravenously, intra-arterially, intraperitoneally, intrathecally,
intraventricularly, intrasternally, intracranially, intramuscularly or
subcutaneously, or they may be administered by infusion techniques. They are
best used in the form of a sterile agueous solution which may contain other
substances, for example, enough salts or glucose to make the solution isotonic

25 with blood. The aqueous solutions should be suitably buffered (preferably to a
pH of from 3 to 9), if necessary. The preparation of suitable parepteral
formulations under sterile conditions is readily accomplished by standard
pharmaceutical techniques well-known to those skilled in the art.

30 For oral and parenteral administration to human patients, the daily dosage level
of the compounds of the formula: (1) 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 formula (1) may be
readily prepared by m xi ng together solutions of a corrpound14oApr;|ngj ornul a
(1) and the desired acid or base, as appropriate. The salt may precipitate
from5 sol uiigdi/apd be collected by filtration or may be rewg@ BYs
evaporation of the solvent. The anti-igflammatory properties P
conpounds of the fornula (I) are denonstrated by their ability to inhibit
neutrophi|l function which indicates Ala 10 receptor agonist activity. This
i s evaluated by determ ning the conpound profile in an assay where

super oxi de production was neasured from neutrophils activated by fMP.
Neut rophils were isolated from human peripheral blood using dextran
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concentration giving 50% inhibition (I1C50) conpared to the control
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al one but w + ﬁ? be adm nistered in adm xture with a suitable
phar maceut i Cg. °'gé;§ﬁ)hﬁ*l'em(’?“ fuent or carrier selected with regard to the

i ntended{@out e of adm nistration and standard pharnmaceutical practice. For
exanpl e, the_conpounds of the formula (1) can be adninistered orally, 30

buccally or &08I¢omRauNgs iaf formula (th ean aise e admipistared, ingranesally eriky s,
solutions jnhalation and are conveniently delivered in the form of a dry powder inhaler or
an aerosol spray presentation from a pressurised container, pump, spray,
atomiser or nebuliser, with or without the use of a suitable propéliant, e.g.
15 dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, a
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
20 pressurised container, pump, spray, atomiser or nebuliser may contain a
solution or suspension of the active compound, e.g. using a mixiure of ethanol

o

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

25 powder mix of a compound of the formula (I) and a suitable powder base such
as lactose or starch.

Aerosol or dry powder formulations are preferably arranged so that each
metered dose or “puff’ contains from 20 to 4000 pg of a compound of the

30 formula (f) for delivery to the patient. The overall daily dose with an aerosol will
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.



or suspensions, which may contain flavouring or colouring agents, for
i medi ate-, del ayed-, sustained-, pulsed- or controll ed-relgagsi 2004
applications. 14 April 2004 WO 01/27131 PCT/1B0OQ 01446 21 Such tablets may

contain exc%%_@ such as mcrocrystalline cellulose, |actose, sodium
citrate, calc Yrbonate, dibasic cal ci um phosphate and gl JET/E#I0/01446

di sintegrants such as starch (preferabl §3corn, potato or tapioca starch),
sodium 5 starch glycollate, croscarnellose sodiumand certain conpl ex
silicates, and granul ation binders such as polyvinyl pyrrolidone,

hydr oxypr opyl net hyl cel | ulose (HPMC), hydroxypropyl cellul ose (HPC),
sucrose, gelatin and acacia. Additionally, lubricating agents such as
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agents and wid FKRPAIE Mt s such as  wat er, ethanol, propylene glycol or

gl ycerin, and conbi nati ons thereof. The conpounds of the fornula (1) can

al so be administered parenterally, for 20 exanple, intravenously,
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of a sterfig eonaISHNed GhtorOBxAMpR] AHMibdre! #th 8h8%Sr more of the following:
' mineral  oil, liquid petrolatum, white petrolatum, propylene glycol,
polyoxyethylene polyoxypropylene compound, emulsifying wax and water.

Alternatively, 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
15 oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60,

cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol-and water.

The compounds of the formula () may also be used in combination with a
cyclodexirin. Cyclodextrins are known to form inclusion and non-inclusion

20 complexes with drug molecules. Formation of a drug-cyclodextrin complex may
modify the solubility, dissolution rate, bioavailability 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 auxiliary

25 additive, e.g. as a carrier, diluent or solubiliser. Alpha-, beta- and gamma-
Cyclodextrins are most commonly used and suitable examples are described in
WO-A-91/11172, WO-A-94/02518 and WO-A-98/55148.

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

Thus the invention provides:-



substances, for exanple, enough salts or glucose to nake the sol ution
i sotonic 25 with blood. The aqueous sol utions should be suisahiy 2b¢4 f er ed
(preferably to a pHof from3 to 9), if necessary. The preparation of

sui tabl e pagewhesadl formnulations under sterile conditions ipeTigaddili¥s
acconpl i shed by standard pharmaceuticaly techni ques wel |l -known to those

skilled in the art. 30 For oral and parenteral administration to human
patients, the daily dosage | evel of the conpounds of the forrmula- (1) wll
usually be fromO0.01 to 100 ng/ kg, preferably fromO0.1 to 100 ng/kg (in
single or divided doses). 14 April 2004 WO 01/27131 PCT/1BOQ 01446 22 Thus
tabl ets or caﬁsul es of the conpound of the fornula (1) nmay contagn from 5
to 500 ng of (lhct | ¥ €opmavednef e fosamiai(Biara ip@ﬁr@aﬁéﬁt);ﬂ&uy AGEEPRLIRSA aF o
time, as appropri ysician in any event will determ ne the actual
5 dosage which V\/iﬁh?%g-{ﬁ%&%sui table for any individual patient and it wll
vary with t{ii ageproessgifor thecprepapaticreoid compopadtaf ¢ fornpaiai(Brar.a The

above dosages are , exenpl ary of th ver age case. There can, of course, be
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mar k] ), oil0 solvate or composition thereof, for use as a medicament;

(v) the use of a compound of the formula () or of a pharmaceutically
acceptable salt, solvate or composition thereof, for the manufacture of a
medicament to treat a disease for which a A2a receptor agonist is
indicated;

15 (vi) the use of a compound of the formula (I) or of a pharmaceutically
acceptable salt, solvate or composition thereof, for the manufacture of
an anti-inflammatory agent; ‘

(vii) the use of a compound of the formula (f) or of a pharmaceutically
acceptable salt, solvate or composition thereof, for the manufacture of a

20 medicament for the treatment of a respiratory disease;

(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, cystic fibrosis,

L
s

asthma, emphysema, bronchiectasis, chronic sinusitis and rhinitis;

25 (ix) 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 septic shock, male erectile dysfunction,
hypertension, stroke, epilepsy, cerebral ischaemia, peripheral vascular
disease, post-ischaemic reperfusion injury, diabetes, rheumatoid arthritis,

30 multiple sclerosis, psoriasis, allergic dermatitis, eczema, ulcerative colitis,
Crohns disease, inflammatory bowe! disease, Heliobacter pylori-gastritis,
non-Heliobacter pylori gastritfs, non-steroidal anti-inflammatory drug-



1,1,1, 2,3, 3,3-hept af | uor opropane (HFA 227EA [trade mark]), carbon di oxi de
or other suitable gas. In the case of a pressurised aerosolsadriieogwsage
unit may be determined by providing a valve to deliver -a nmetered anount.
The 20 pres ' cont ai ner, punp, spray, atom ser or nebuliser ma
contain a wﬂ?ﬁg’r} or suspension of thi active conpound, e.BCT’HE"i‘”Hg“ﬁ

m xture of ethanol and the propell ant 3 the sol vent, which may
additionally contain a lubricant, e.g. sorbitan trioleate. Capsul es and
cartridges (nade, for exanple, from gelatin) for use in an inhaler or

i nsufflator may b t nt.al . X, Of .coppound of
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Alternatively, the c ounds _of the.formula (1), can be adnministered in the
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formof a |otionthegdbgiti on, cream ointment or dusting powder. The

conpounds of the 5 formul a &I) may al so be transdernal |y adninistered, for
exanpl e, by fik udemgthod of kieatrpent nf anvamapal, including a dpincan beingy to Heeat

skin, the conpounds: 1), can be .fornulated a sui t.abl e
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exanpl e, 19 m xt ur ameurh ona esmpouRd Bf feefdriidI@WI)'8r with a pharmaceutically
' acceptable salt, solvate or composition thereof;

(xii) a method of treatment of a mammal, including a human being, to treat a
respiratory disease including treating said mammal with an effective
amount of a compound of the formula (1) or with a pharmaceutically

15 acceptable salt, solvate or composition thereof;

(xiii) - a method as in (xii) where the disease is selected from the group

* consisting of adult respiratory distress syndrome (ARDS), bronchitis,
chronic bronchitis, chronic obstructive pulmonary disease, cystic fibrosis,
asthma, emphysema, bronchiectasis, chronic sinusitis and rhinitis:

20 (xiv) a method of treatment of a mammal, including a human being, to treat
septic shock, male erectile dysfunction, hypertension, stroke, epilepsy,
cerebral ischaemia, peripheral vascular disease, post-ischaemic
reperfusion injury, diabetes, rheumatoid arthritis, muitiple sclerosis,
psoriasis, aflergic dermatitis, eczema, ulcerative colitis, Crohns disease,

25 inflammatory bowe! disease, Hefiobacter 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,
including treating said mammal with an effective amount of a compound
of the formula () or with a pharmaceutically acceptable salt, solvate or

30 composition thereof; and

' (xv) certain novel intermediates disclosed herein.



mneral oil, liquid petrolatum white petrolatum propylene glycol,

pol yoxyet hyl ene pol yoxypr opyl ene conpound, enul sifying wax ﬁﬂqpm@bg,{.
Alternatively, they can be fornulated as a suitable |otion or cream
suspended pp sl ved in, for exanple, a mxture of one oy %@mfﬁ%t he
followng: mneral 15 oil, sorbitan nongstearate, a polyet hyI ene gl ycol
liquid paraffin, pol ysorbate 60, cetyl esters wax, cetearyl al cohol,

2-octyi dodecanol, benzyl al cohol and water. The corrpounds of the formla
(1) may al so be used in combination with a cyclodextrin. Cyclodextrins are
known to for Fhinoliowir) Bxamples- Hinsttatel fie PPeaandRX&Sthe thniiousdsDbe the es.
Formati on of a drug-cyclodextrin conplex may nodify the solubility,

di ssol ution mwa%?oaval lability and/or stability property of a drug

nol ecul e. Drug-cycl odextrin conpl exes are generally useful for nost dosage
forns and adm nistration routes. As an alternative to direct conplexation
with the dr ulH thheclesc heatmetici resomanbe (NMR) aﬁeanaa.uénel Imeyl Gfsesdconsistent
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acceptabl e salt or so
~. 10 been used for common solvents: CDCls, deuterochloroform; DMSO,

dimethylsuiphoxide. The abbreviation TBDMS means tert-butyldimethylsilyl, psi
means pounds per square inch and Et means ethyl. Where thin layer
chromatography (TLC) has been used it refers to silica gel TLC using silica gel
60 Fzss plates, Ry is the distance travelled by a compound divided by the

15 distance travelled by the solvent front on a TLC plate.

EXAMPLE 1: (25.3S5,4R,5R)-5-{2-{[(Benzylsulfonyl)amino]methyl}-6-{(2,2-
diphenylethyl)amino]-9 H-purin-9-yl}-N-ethyl-3,4-dihydroxytetrahydro-2-
furancarboxamide

20

A solution of (3a5,4 5,6 R,6aR)-6-{2-(aminomethyl)-6-[(2,2-diphenylethyl)amino]-
9H-purin-9-yi}-N-ethyl-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-

25 carboxamide (Preparation 10) (120mg, 0.21mmol) and triethylamine (0.04ml,
0.29mmol) in anhydrous dichloromethane (2ml) was treated with



(ii1) a pharmaceutical conposition including a conpound of the formula (1)
or a pharmaceutically acceptable salt or solvate thereof, 11;40&% beggaW th a
phar maceuti cal | y accept abl e excipient, diluent or carrier; a conpound

of the formyla or a phar rraceutlcal | y acceptable salt,
conposition thereof1 for use as a nedic nt; (v) the use of ﬁ@%ﬁ@%ﬁﬁd of

the formula (1) or of a pharmaceutically accept able salt, solvate or
conposition thereof, for the manufacture of a nedicanment to treat a
di sease for whi ch a Ala receptor agonist is indicated; 15 (vi) the use of
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di sease, Hel | obatter gastrit
white solid (92mg).

'H-NMR (CDCl; + 2 drops DMSO-ds) & : 7.79 (1H, br s), 7.13-7.38 (16H, m),
5.94 (1H, br s), 5.81 (2H, m), 4.87 (1H, br m), 4.70 (1H, q), 4.60 (1H, m), 4.49

15 (1H, d), 4.42 (1H, d), 4.16-4.36 (7H, m), 3.31 (1H, m), 3.12 (1H, m), 1.02 (3H,
1).

Analysis : Found C, 60.67; H, 5.63; N, 14.30%; CasHa7N;OsS requires C,
60.79; H, 5.55; N, 14.60%.

20
EXAMPLE 2: (28,35,4R,5R)-5-(6-[(2,2-Diphenylethyf)amino}-2-
{[(propyisulfonyl)amino]methyl}-9 H-purin-9-yl)-N-ethyl-3,4-

dihydroxytetrahydro-2-furancarboxamide

‘r“r‘

25




non- Hel i obacter pylori gastritis, non-steroidal anti-inflammatory drug 14
April 2004 WO 01/27131 PCT/1B00/ 01446 25 induced damage t oj4t A&l 2004
gastro-intestinal tract or a psychotic disorder, or for wound healing; (x)
a met hod ofwbrgggbisgnt of a mammal, including a human bei ng, plc@rkhGRAks@

di sease for which a Ala receptor agonisfg i s indicated including treating 5
said manmmal with an effective anmount of a conpound of the formula (1) or

wi th a pharnmaceutically acceptable salt, solvate or conposition thereof;
(xi) a method of treatnent of a mammal, including a human being, to treat
an i nfl anmat ! i oan effective
10 anmount of %ﬂ%ﬁgzof tﬁ??g)r %Fit% 2%@3\%‘,[%“23511%5 ceutically
accept abl e séﬂ(l’somopytm&fomyl)annpoimethyl}@li-bpanh@ Vl)f-Naethyhﬂ,tdqod of

treat ment of ncl udj a hu n bel ng, to treat a respiratory

di sease inclﬂa'f‘i%oﬁ’@ﬁhﬁl a#gg ?ﬂP'E"A @n effective amount of a
conpound of the formula (1) or wwth a pharmaceutically 15 acceptable salt,
sol vate or conposition thereof; (xiii) a method as in (xii) where the

di sease is selected fromth ou onsi stin f t respiratory

di stress syndrone (ARDS), br i > chroni tis, chronic
obstructive pul nonary di sease, clystic fibrosis, Jasthm, enphysens,

bronchi ectasis, chronic sinusitis®and rhinitis; 20 xiv) a method of
treatnment of a manmmal, incl udi JyumeR—bei ng, Jeat _ septic shock,
mal e erectile dysfunctlon p£ swm, strok/ p)le su,( cerebral

I schaem a, peri pheral vascul arfdi ¥eaSe, post -| sghatm

Y s A

A solution of (3a5,48,6R,6aR)-6-{2-(amincmethyl)-6-[(2,2-diphenylethyl)amino]-
9H-purin-9-yl}-N-ethyl-2,2-dimethyltetrahydrofuro[3,4-d][ 1,3]dioxole-4-
carboxamide (Preparation 10} (140mg, 0.25mmol) and triethylamine (0.05ml,

10 0.36mmol) in anhydrous dichloromethane (1ml) was treated with a solution of 2-
propanesulphonyl chloride (40mg, 0.28mmol) in anhydrous dichloromethane
(1ml). The mixture was stirred at room temperature for 18 hours during which
time the solvent was allowed to evaporate off freely. The residue was dissolved
in ethanol (1ml), treated with hydrochloric acid (1M, 1ml) and heated at 60°C for

15 4 hours. The solvent was removed under reduced pressure and the residue

.
et

e was azeotroped with ethanol (x2). The residue was then purified by column
chromatography on silica gel eluting with a gradient system of dichloromethane
: methanol (95 : 5 by volume) gradually changing to dichloromethane :
methanol (80 : 10 by volume) to give a solid which was triturated with diethyl

20 ether, diluted with pentane, filtered and dried to afford the title compound as a
solid (28mg).
"H-NMR (CDCl5 + 1 drop DMSO-dg) 8: 7.79 (1H, br s), 7.13-7.38(10H, m), 5.90
(2H, m), 5.64 (1H, t), 4.78 (2H, m), 4.70 (1H, br m), 4.52 (1H, m), 4.31 (6H, m),

25 3.38 (1H, m), 3.20 (2H, m), 1.37 (6H, d), 1.06 (3H, 1).

MS : 623 (M*)



reperfusion injury, diabetes, rheumatoid arthritis, multiple sclerosis,
psoriasis, allergic dermatitis, eczemm, ulcerative colitis,({xqipgo4li sease,
25 inflammatory bowel disease, Heliobacter pylori-gastritis,
non-kbliobagkﬁg lori gastritis, non-steroidal anti-inflanmatory

drug-i nduce Hﬁgﬁ to the gastro-intestinal tract or a psyRGBI§8/01446

di sorder, or for wound healing, incIudF%g treating said mammal with an
effective amount of a conmpound of the formula (1) or with a
pharmaceutically acceptable salt, solvate or 30 conposition thereof; and

01 27151 pr/eieiv ShEEBA ShE e gminaeed-o- e Edieheayiaty hamino]-
prepar at i on @H-plen-0ofIpALEmyI-2f2-titRethl RstaMH r&ﬂu)ré[sénﬂdjﬂgfédneﬁxol%ﬂ“et I
|l h the proposed

resonance (NMR) spectra weré in all cases consistent
structures. ChHioxemide SiAreparatione40) {Mamg, 0RSmmel)gand rriethylamine (0.05ml,

Pbbr ovhat 1 ong-JaRmERIR driy Aol Mehfarhiehiahe & mf Besdfeafaqril & altohnn 1
t, tripl & peopanesulptonymchibridé (4eing, U.28RASF in Aith foié? ARENbFonétianb

were recorded in_the thernospray ionisation node. Th oW ng
abbr evi at i on§1MbyEhegnixbure wesstited abranm tempeatute f@DB hours during which

2 L . | iy b 310
Lot butyl ai Sl e schlsih wt BROHEH Y SBARNETE orf TeSelfy Ehe Kl vl lvsalied”™
ethyl . Wher ejrt @thanblamem?, tedditeanyify h?@aﬁbhbﬁb@ci&‘?ﬁ\/&?‘?ﬁm é&ﬁ&ﬁehied & 60T idt

silica gel TLC usin% silica gel 60" F254 pl ates, IS the distance
travel | ed by4ah@fspdbeadselventuashiemored updei seduces pressaire eahdiha mesidue

sol Ve”t_ oo va8 abolichield @ifi- ethanol (x2). The residue was then purified by column
chromatography on silica gel eluting with a gradient system of dichloromethane
: methanol (95 : 5 by volume) gradually changing to dichioromethane :
methanol (90 : 10 by volume) to give a solid which was triturated with diethyl
ether, diluted with pentane, filtered and dried to afford the title compound as a
15 solid (90mg). '

"H-NMR (CDCl3 + 1 drop DMSO-dg) & : 7.80 (1H, br s), 7.15-7.35 (10H, m), 5.91
(2H, m), 5.75 (1H, 1), 4.77 (3H, m), 4.52 (1H, m), 4.18-4.44 (5H, m), 3.39 (iH,
m), 3.22 (1H, m), 2.99 (2H, 1), 1.83 (2H, m), 1.06 (3H, 1), 0.98 (3H, 1).

20
Analysis : Found C, 57.51; H, 6.00; N, 15.54%; C3oHa7N;06S requires C,
57.77; H, 5.98; N, 15.72%.

25

30



EXAMPLE 1: (2S, 3S, 4R 5R)-5-{2-{[ (Benzyl sul fonyl )am no] net hyl }-6-[(2, 2-

di phenyl et hyl ) am no] - 9H purin-9-yl }-N ethyl-3,4-dihydroxytqggqugbgiz-
furancar boxam de 20 A sol ution of

(3aS, 4S, 6RypaR2B3{ 2- (am nonet hyl ) - 6-[ (2, 2- di phenyl et hyl ) am - ,
purin-9-yl}- N-ef hyli- 2, 2- di met hyl t et r ahygr of ur o[ 3, 4- dj [ 1, 3] g}"g%'?%"?@“fs
carboxam de (Preparation 10) (120ng, 0.21 mml) and triethylam ne (0.04nt,
0.29mmol ) in anhydrous dichl oromethane (2nl) was treated with 14 April 2004
WO 01/27131 27 PCT/1B00/ 01446 phenyl net hyl sui phonyl chl oride (45ny,
0.24mmol ). The m xture was stirred at roomtenperature for 2 hours. The
sol vent was renoved under reduced pressure and the residue dissolved in

et hanol (1 n EXAMRIE dh(28,3S,4R]5F)-54(6-[(2|2-Diphenyletbyldamino]-2e sol ution and
the m xture heat ed at. 60C for hours. 5 The sol vent was renoved under
reduced pres "Xillﬂ"'l?ﬂ@’"%‘??'&?ﬁ“%ﬁyl}'ﬁﬁ&#rﬂﬁﬁeﬂ)\bﬁﬁmﬂt%ﬁhoI (x2). The
resi due was HEd g y on silica gel eluting with a
gr adi ent sys?g%aééﬂgfgﬁhﬁtﬁﬁuaﬁghamn%g%I (95 : 5 by volune) gradual ly
changi ng &o dichl oronethane : nethanol (90 : 10 by volune) to give a solid
which was triturated with diethyl 10 ether, diluted with pentane, filtered
and dried to affordthetiund as a It olid (92ngy). 1H NWR
(CDCI3 + 2 drops DVBO d6) 8%~ (1 H, br ~Tx13-7.38 (16H, m, 5.94
(1 H brs), 581 (2H m, 4.8A4(1H br m, 4 (1H q), 4.60 (1 H m,
4.49 15 (1 H d), 4.42 (1 H d), 4. 16-4.36 (7H, , 3.31 (1 H m, 3.12 (1
H m, 1.02 (3H, </ [ - )

N

- NH,

A
Y

_—",-'1 e

A solution of (3a5,4S,6R,6aR)-6-{2-(aminomethyl)-6-[(2,2-diphenylethyl)amino]-
9H-purin-9-yl}-N-ethyl-2,2-dimethyltetrahydrofuro[3,4-d][ 1,3]dioxole-4-
10 . carboxamide (Preparation 10) (140mg, 0.25mmol) and triethylamine (0.05ml,
' 0.36mmol) in anhydrous dichloromethane (1ml) was treated with a solution of
benzenesulphonyl chloride (50mg, 0.28mmol) in anhydrous dichloromethane
(1ml). The mixture was stitred at room temperature for 18 hours during which
time the solvent was allowed to evaporate off freely. The residue was dissolved
15 in ethanol (1ml), treated with hydrochloric acid (1M, 1ml) and heated at 60°C for
,} 8 hours. The solvent was removed under reduced pressure and the residue
was azeotroped with ethanol (x2). The residue was then purified by column
chromatography on silica gel eluting with a gradient system of dichloromethane
: methanol (95 : 5 by volume) gradually changing to dichloromethane :
20 methanol (90 : 10 by volume) to give a solid which was triturated with diethyl
ether/pentane, filtered and dried to afford the title compound as a solid (85mg).

"H-NMR (CDCl; + 1 drop DMSO-dg) § : 7.81 (2H, d), 7.76 (1H, br s), 7.12-7.44

(13H, m), 6.10 (1H, 1), 5.83 (2H, m), 5.00 (1H, br m), 4.69 (1H, m), 4.61 (1H, br

m), 4.53 (1H, m), 4.45 (1H, d), 4.32 (1H, m), 4.20 (4H, m), 3.35 (1H, m), 3.18
25 (1H, m). 1.04 (3H, 1). '



t). Analysis : Found C, 60.67; H, 5.63; N, 14.30% C34H37N7/0G6S requires C,
(2S, 3S, 4R, 5R) - 5- (6-[ (2, 2- Di phenyl et hyl ) am no] -

{[ (propyis Q m no] met hyl }-9H puri n-9-yl) - N—ethyl 3, 4-

di hydr oxyt &b“ﬁéhﬁ)}i 2 furancarboxam de 25 14 April 2004 WO FLEABIE 1446
PCTTI BOO/ 01446 28 EXAMPLE 3:

(2S, 3S, 4R, 5R) - 5- (6-[ (2, 2- Di phenyl et hyl ) am no] - 2-

{[ (isopropyl sul fonyl)am no] net hyl )-9H purin-9-yl)-C F-ethyl-3,4- di

e il o o ? ol RS mua i K aPTy, 2o BedPeteaeNgDesif 2510

9H- puri n- 9- uhggtjngg 5295 ot fy i hydr of uro[ 3, 4-dJ[ 1, 3] di oxol e- 4-
car boxam deyﬂegr epar at | o% ".0) (140ry, %G%Smml ) and triethylamne (0.05m,

10 0.36mmol ) in anhydrous dichloronethane (1 m) was treated with a

| uti f 4 I hyd
ai chl or onet HERARFIE BF JSRERK s i 2orei.0 Bishemdar com « erper ot ur e for 18
h d A I
The' T esi due oG P e R R B P Bl B AT
acid (1 M Eethyl3daditatroaytetraldfito-2fuddhcarboxamidéhe sol vent was renoved

under reduced pressure and the residue was azeotroped with ethanol (x2).
The residue was then purified by colum

A8 a0

OO

o]

“on

10 A solution of (3aS,48,6R,GaH)—S-{2-(aminomethyl)-6-[(2,2-diphenylethyi)amino]-
9 H-purin-9-yi}-N-ethyl-2,2-dimethyitetrahydrofuro[3,4-d][ 1 ,S]dioﬁole;4-
carboxamide (Preparation 10) (140mg, 0.25mmol) and triethylamine (0.05ml,
0.36mm6|) in anhydrous dichloromethane (1mi) was treated with a solution of
[1,1-biphenyl]-4-sulfony!l chloride (J. Pharm. Sci, 1964, 53, 73) (7img,

15 0.28mmol) in anhydrous dichloromethane (1ml). The mixture was stirred at
room temperature for 18 hours during which time the solvent was allowed to
evaporate off freely. The residue was dissolved in ethanol (1mi), treated with
hydrochloric acid (1M, 1ml) and heated at 60°C for 15 hours. The solvent was
removed under reduced pressure and the residue was azeotroped with ethanol

20 (x2). The residue was then purified by column chromatography on silica gel
eluting with a gradient system of dichloromethane : methanol (95 : 5 by volume)
gradually changing to dichloromethare : methanol (80 : 10 by vblume) to give a
solid which was triturated with diethyl ether, diluted with pentane, filtered and
dried to afford the title compound as a solid (110mg).

25



chromat ography on silica gel eluting with a gradi ent system of
di chl oromet hane : methanol (95 : 5 by volune) gradually chqqurpgoép
di chl oronet hane : nethanol (90 : 10 by volune) to give a solid which was

triturated Woldipdisgt hyl 20 ether, diluted with pentane, fi ried
to afford the title conpound as a solig (28ng). 1H NWR (C&ﬁgﬁﬂoqﬁﬂgr%p

DVMSO-dg) 8: 7.79 (1 H, br s), 7.13-7.38(1 OH, m), 5.90 (2H m, 5.64 (1 H,
t), 4.78 (2H, m, 4.70 (1 H, br m), 4.52 (1 H m, 4.31 (6H, m, 25 3.38
(1 H m, 3.20 (2H, rr) 1.37 (6H, d), 1.06 (3H, Q M : 623 (M 14 April

2004 WO 01/ 2 &0/ | U4 i

(3aS, 4S, 6R, 64 M Gh P#ﬁ‘ﬁﬂ“ﬁ? QA?G?% %gggﬁﬁmﬂyﬁ Y oﬁ ), 7-13-7.59
9H- puri n-9- yﬂﬂ?{—Nehhﬁ 18{ﬂ-idt)n518hy(lzl-etm)ah§m prllrlQ{n% Z4 UR[(AH3 he, @88 €14, br
car boxam de (Preparation 1@ and triet hyI am ne ( 05n ,
0. 36mmol ) i nMarth$8(8bs m); ¢ Qﬂ(“é‘l'réﬂhgr@ 11" rﬁ1) aa?@ fHeamled -9 {3H.aDsol uti on
of 15 propanesulphonyl chloride (40ng, 0.28mmol) in anhydrous

di chtoronethane (1 m). The m xture was stirred at roomtenperature for 18
hours durb ngAmdd'ymla Foumel &388;\Hr8.390N, #8.Ha% b ¢N-EhG @igairesiC,freel y.
The resi due oI Vi? i p.ethanol (1 nl), treated with hydrochloric
acid (1 M 1 dd-38%60C for 4 hours. The sol vent was renoved
under reduced pressure and the residue 10 was azeotroped with ethanol (x2).
The residue was then purified by colum chromat ography on silica gel

el uting wi t EEXAYRIAE 60(28)88,4R)5R)- ﬂ(&-ﬂ&ﬂ-ﬁiphénylethyﬁﬂrhhu]l&-({ﬂ& 5 by

vol une) gradual l%ﬂ{f%h-ﬂﬂgéﬁ? to di cht oronmet hane net hanol : 10 by vol une)
to give a sdfrp aminqimatbyllf Fpubingw)-N-ethyls 4"d| luted with

pent age. 16 1§ aFoiuidbyefolutkhatbdiiinide | € corpound as a

G
SO <’ f J\/n—;t

B ., B L
3 o i OH

A solution of (3a5,45,6R,6aR)-6-{2-(aminomethyl)-6-[(2,2-diphenylethyl)amino]-
15 9H-purin-9-yl}-N-ethyl-2,2-dimethyltetrahydrofuro[3,4-a][ 1 ,3]dioxole-4-

carboxamide (Preparation 10) (140mg, 0.25mmol) and triethylamine (0.05mi,

0.36mmol) in anhydrous dichloromethane {1ml) was treated with a solution of 1-

N2

naphthalenesulfonyl chloride (63mg, 0.28mmol) in anhydrous dichloromethane
(1ml). The mixture was stirred at room temperature for 18 hours during which
20 time the solvent was allowed to evaporate off freely. The residue was dissolved
in ethanol (1ml), treated with hydrochloric acid (1M, 1ml) and heated at 60°C for
5.5 hours. The solvent was removed under reduced pressure 'and the residue
was azeotroped with ethanol (x2). The residue was then purified by column
chromatography on silica gel eluting with a gradient system of dichloromethane
25 : methanol (95 : 5 by volume) gradually changing to dichloromethane :
methanol (90 : 10 by volume) to give a solid which was triturated with diethyl



15 solid (90ng). "H-NWMR (CDCI3 + 1 drop DMSO-d6) 8: 7.80 (1 H, br s),
7.15-7.35 (1 OH, m, 5.912 (2H, nm, 5.75 (1 H t), 4.77 (3H4ABrH2 p2 (1 H,
m, 4.18-4.44 (5H m, 3:39 (1 H mM, 3.22 (1 H mM, 2.99 (2H t), 1.83
(2H, m, 1. L.t), 0.98 (3H, t). 20 Analysis : Found C;- 57.51; H, 6.00;
N, 15.54% ‘%g(?l(lél’;ﬁ‘ioas requires C, 57.77; H, 5.98: N, 15. 7RGI/IBAVSIH46G4
April 2004 WD 01/27131 PCT/|B00/01446 *0 EXAMPLE 4:

(2S, 3S, 4R, 5R) - 5- (6-[ (2, 2- Di phenyl et hyl ) am no] - 2-

{[ (phenyl sul fonyl ) am no] net hyl ) - 9H purin-9-yl)-N-et hyl - 3, 4-

di hydr oxyt et rahydro-2-furancarboxamde 5 | Et-' A solution of

(3aS, 4S, 6R, &tﬁ% gvashedawith pentage)ang dried 2o affsrd ifipditie) cpamovsd- as a solid
9H puri n- 9- y(?gnﬁt hyl - 2, 2-di met hyl t et rahydrofuro[ 3, 4-0][ 1, 3] di oxol e-4 10
car boxam de re&paration 10) (140ny, 0.25mmol) and triethyl am ne (0.05nd,
0.36mmol ) in anhydrous dichloromethane (1m) was treated wwth a sol ution of

benzenesul phonyl chloride (50ng, 0.28mmmul) in anhydrous dichloronmethane (1
M), The m x POMMRASDGI 1 earom DMSSHArdob iy 68 (11, HbrS.28 (Rbkuch, GO% gt i ch

il ssol ved 12 Eh (RS RI08 1. THERTES bl ml, FERY LN IE SRS difS 72,
and heated tHGBEn)PH.91 (1H, m), 4.62 (2H, m), 4.50 (1H, m), 4.30 (2H, m), 4.08 (4H,
m), 3.35 (1H, m), 3.17 (1H, m), 1.00 (3H, 1).

Analysis : Found C, 62.58; H, 5.29; N, 13.58%; C37H3N>0sS requires C,
10 62.79; H, 5.27; N, 13.85%.

EXAMPLE 7: (25,3S5,4R,5R)-5-(6-[(2,2-Diphenylethyl)amino]-2-{{(2-
naphthylsulfonyl)amino]methyl}-8 H-purin-9-yl)-N-ethyl-3,4-
dihydroxytetrahydro-2-furancarboxamide

15

U

A solution of (3a85,4 8,6 R,6aR)-6-{2-(aminomethyl)-6-{(2,2-diphenylethyl)amino]-
9H-punin-9-yl}- N-ethyl-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-

20 carboxamide (Preparation 10) (140mg, 0.25mmol) and triethylamine (0.05ml,
0.36mmo!) in anhydrous dichloromethane {1ml) was treated with a solution of 2-
naphthalenesulfonyl chloride (63mg, 0.28mmol) in anhydrous dichloromethane
(1ml). The mixture was stirred at room temperature for 18 hours during which
time the solvent was allowed to evaporate off freely. The residue was dissolved

25 in ethano! (1mi), treated with hydrochloric acid (1M, 1ml) and heated at 60°C for
15 hours. The solvent was removed under reduced pressure and the residue



8 hours. The solvent was renoved under reduced pressure and the residue
was azootroped with ethanol (x2). The residue was then purlﬁgﬁangwogolunn
chromat ography on silica gel eluting with a gradient system

di chl or onet i33et hanol (95 : 5 by volune) gradually ch

di chl or onet aneﬂTwéo met hanol (90 : 10 ky volune) to give a%g%:|EWB |ch
triturated with diethyl ether/pentane, filtered and dried to afford the
title conpound as a solid (85nmg). ' HNWR (CDCI3 + | drop DMSO-d6) 6: 7.81
(2H, d), 7.76 (1 H, br s), 7.12-7.44 (13H, n. 6.10 (1 H t), 5.83 (2H,

. 5.00 : . B .
??1 H5 Y (}1 gbasbézé’atro @gllt%el?’lgﬂﬁi ;%éﬁ gﬁ%%}?élibﬁrwrgm%erfﬁg@a ('q'ﬂr Saurwﬂ 45
1.04 (3H, t) chmmpgrapmsm@m 2iiEy WITH Gadikot 4¢stens bf Aictilgwinsethafeund
C 59.84: H 537 N, 14 68%  C33H35NZ06S. . 0. 25 85 H
S a0e N 14 aomRtiagRbE 205" b walinie)o Aty phanaing Ky dRnemeta
yl sul fonyl) amétﬁ&ﬁmt (ool 3 1@1:[y( Qelarrﬁ;) RB%W%%E Bwﬁa Wﬁléf?lﬂa%"i'rﬁ’&’r%ﬁéb Qith aaemoy;

et hyl - 3, 4-di hyd t etrahy -2 furancar boxam de O- A sol ution
(3aS, 4S, 6R, 68& .6d tgeqmmpamalmﬂ filtergd andcuieplht@rqtf@dﬁjne)tuiel erippound as a

9H- puri n- 9- y%g%@?ﬁg -2,2-di met hyl tetrahydrofuro[ 3,4-d][1, 3] di oxol e-4-
car boxam de "on 10) (140ngy, O0.25mvl) and triethylam ne (0.05m,

0.36mmol ) in anhydrous di chl oronethane (1 m) was treated with a sol uti on _
of [1,1 -biphenyl]-4-sulfonyl chloride (J. Pharm Sci., 1964, 53, 73)
(71my, 15 0. HNMR) (GDCkrihy eronOMEGher i BiaatiEl (s), 7P, (4Fhanii R6Ur(Hns

stirred at gy 7.52 (2H, m), 7.12-7.39 (10H, m), 6.20 (1H, 1), 5.79 (1H, d), 5.73 (1H, br s),
«, 10 4.99 (1H, m), 4.63 (1H, m), 4.56 (1H, m), 4.47 (2H, m), 417 (5H, m), 8.34 (1H,
m), 3.16 (1H, m), 0.99 (3H, 1).

Analysis : Found C, 62.43; H, 5.28; N, 13.64%; C3;H37N;OsS requires C,
62.79; H, 5.27; N, 13.85%.

15
EXAMPLE 8: (25,3S,4R,5R)-5-(6-[(2,2-Diphenylethyl)amino]-2-
{[(methyisulfonyl)amino]methyl}-9H-purin-9-yl)-N-ethy!-3,4-
dihydroxytetrahydro-2-furancarboxamide

a
St

20

A solution of (3aS.4S,6H,6aH)-6-{2—(aminomethyl)-6-[(2.2-diphe.nylethyl)amino]-
9 H-purin-8-yl}-N-ethyl-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-
carboxamide (Preparation 10) (140mg, 0.25mmol) and triethylamine (0.05ml,
25 0.36mmol) in anhydrous dichloromethane (1ml) was treated with a solution of
methanesulfonyl chloride (32mg, 0.28mmol) in anhydrous dichloromethane



roomtenperature for 18 hours during which tine the solvent was allowed to
evaporate off freely. The residue was dissolved in ethanoI1Q%Ngkb004reated
W th hydrochlorlc acid (1 M 1 m) and heated at 60C for ours

sol vent was vnved under reduced pressure and the residue was azeotroped
with ethano“mﬂg The residue was then purified by col unfCT/IB00/01446

chr omat ogr aphy on S|I|ca gel eluting wih a gradi ent system of

di chl oronet hane : nethanol (95 : 5 by volune) gradually changing to

di chl oronet hane : nethanol (90 : 10 by volune) to glve a solid which was

af ford the ¢ (1T dBRblire ey Soredal onmdyosituie for 19 Tiios g tvhipia
PCT] 18001 014 88 S AMRACRRYRe 19 a0 B (8t STnd 85 epdigh (1

H br s), 7.13-7.59 (1/H

m, 4.72 (1 i eimanch(138!),tteatedwith hydrodhi¢8ic @i (h’ﬂ 1#11)2@1@ nelater@at &0°8sfdrl
SIS 63.5 H, 5.38;

stlgsl%gzocéémyﬁ%lmeﬁt @@Sczem%\ee%nﬁw r%d%e ﬂresl%lreea}a iheniRsiug
( 55 Rvas- &fdtfopet With ?"ﬁﬂ%’ Ei(il) A ;f%s_lﬁg et"ﬁ%ﬁ !.'r:}t'-;'r)1 plu(I)’If!ed by column

napht hyl suI fonyl ) am nd] net hyl
di hydr oxyt et claﬁwmkntogﬂaﬁhyrmsdachgeiﬁadmgﬁmm aﬁgmdiemlsgatem of dichloromethane

3aS, 4S, 6R, 6aR) - 6- 2- di | et h i -1
ot pucn -yl 5 -metinpl ‘@82 GBrbyybiie) atpailir spanding! 4 eflomethene :
carboxam de gRteaweIao0en18 By (bR to%:@é@%l}d WhicH WaR! fitfed widPdidan
ether, washed with pentane and dried to afford the title compound as a solid
10 (80mg).

"H-NMR (CDCl3 + 1 drop DMSO-ds) § : 7.81 (1H, br s), 7.13-7.37 (10H, m), 5.90
(3H, m), 4.94 (1H, m), 4.75 (1H, m), 4.65 (1H, m), 4.50 (2H, m), 4.32 (4H, m),
3.38 (1H, m), 3.22 (1H, m), 2.90 (3H, s), 1.06 (3H, 1).

15
MS : 596 (MH")

EXAMPLE 9: (25,35,4R,5R)-5-(6-[(2,2-Diphenylethyl)amino]-2-
{[(isobutylsulfonyl)amino]methyl}-9H-purin-9-yl)-N-ethyi-3,4-
20 dihydroxytetrahydro-2-furancarboxamide

A solution of (2R, 3R, 45, 55)-4-(benzoyloxy)-2-(6-[(2,2-diphenylethyl)amino]-2-
25 {[(isobutylsulfonyl)aminolmethyl}-9H-purin-9-y!)-5-
[(ethylamino)carbonyijtetrahydro-3-furanyl benzoate (Preparation 14) (290mg,




0.36mmol ) in anhydrous dichloronethane (1 m) was treated with a solution
of 1- napht hal enesul fonyl chloride (63ng, 0.28muvl) in anhy—l(jfr/%mz 004

di chl oronethane (1 m). The m xture was stirred at room tenperature for 18
hours duri ngonii918120 tinme the sol vent was all owed t o evaporpiasdibishé eel v.
The residue was dissolved in ethanol (4 m), treated with hydrochloric
acid (1 M 1 mM) and heated at 60C for 5.5 hours. The solvent was renoved
under reduced pressure and the residue was azeotroped with ethanol (x2).
The residue was then purified by colum chromat ography on silica gel

el uting w t hg®4eradi Qﬁ&n@ﬂ‘@h@ﬂg mpiveds eearsRt hﬁnqﬂéss:umeém@ﬂhte( gfgc:mg by
| ;

vol une) gradually c gl ng . to chl or onet hane : net hanol X
vol une) to gl3&mmaely T e\muwevwastahrrtedr@ttr@@nwternpawaéwwforlw Apjnutesz@ﬁarmo

the title c O‘H%@ﬁﬁﬁf%“fhﬁe R ks MRS Bk R, BBRAF et foiblE dimEires: ¢
8.65 (1 H diltrats 2@ndelr Hedd):ed7p9é’ss(uleH TI@@ reﬁdtf’e 8\’baé1 partiioned’ . Bétv\(e'bm

s), 7.15-7.53_ 13H, m, t) (1 H, 5.72 (1 H, br
4.91 (1 b n§ic l@r@ge(fme ﬁpd e me I-QFQ?W'C Shass («@ﬂ sesaraked;m@amd wﬁh

5 20, N 13 B otaoNoroBhiydielS, ek YG0ART fitel S peni o poiiioc

EXAMPLE 7: (lﬂ'&leﬁﬁedﬁhétﬂ?prés:{me{ ThereBiduiecwss qunfied oy colunth Chiotnatography
Pyl oxyt ot r ) HlEL0R P AREE! Wi A RBromewahe’ : metharol (852 5 by volume) to
afford the title compound as a white solld (170mg).
~ 10
TH-NMR (DMSO-de) 5 : 8.42 (1H, s), 8.25 (1H, m), 7.90 (1H, br m), 7.49 (1H, br
m), 7.40 (4H, d), 7.29 (4H, dd), 7.18 (2H, dd), 6.00 (1H, m), 5.67 (1H, m), 5.52
(1H, m), 4.64 (2H, m), 4.13-4.35 (5H, m}, 3.20 (2H, m}), 2.97 (2H, d), 2.12 (1H,
m), 1.06 (3H, 1), 0.94 (6H, d). '
15 .
Analysis : Found C, 57.53; H, 6.11; N, 14.94%; C31H3sN;0sS. 0.5H0 requires
C, 57.57; H, 6.23; N, 15.16%.

EXAMPLE 10: (25,3S,4R,5R)-N-Ethyl-3,4-dihydroxy-5-{2-
20 {[(isobutylsulfonyl)amino]methyl}-6-[(4-methoxybenzyl)amino]-9H-purin-9-
,:3 yl}tetrahydro-2-furancarboxamide

25




A sol ution of

(3aS, 4S, 6R, 6aR) - 6-{2- (am nonet hyl ) - 6-[ (2, 2- di phenyl et hyl ) amj y inz 04

9H purin-9-yl }-Net hyl -2, 2-di met hyl t et rahydrofuro[ 3, 4-d] [ 1, 3) di'oxol e-4 20
car boxam de‘;‘{(ﬁﬁ%ﬂlatlon 10) (140nmg, 0.25mml) and tri et hyl a}q%,p/gm@@ %?
0.36mmol ) in anhydrous dichloronethane g1 m) was treated w ¥ |on
of 2- napht hal enesul fonyl chloride (63ng, 0.28mmol) in anhydrous

di chl oromethane (1 m). The m xture was stirred at roomtenperature for 18
hours during which tine the solvent was allowed to evaporate off freely.

The residue was sgjutsal Ve gﬁﬂ"o‘ﬁﬁgﬁgfm (% ﬂé’\)io’& @ﬁbﬁg@, Hbt)a Qlél\fr%g

acid (1 M 1 nl) and heate ours
under r educeH(lpo@s@lsu&myi)ﬁmhe]meﬁwydjbﬁ»[(ﬂélmmoxybmaw)mmmﬁ pamn-g-

CTI | BOO/ O d with gfh 2 h
bt od by Yoty 3iERK  BERe0kR (HreRa Rl o22) | (HDrlS: OB AR enD.
system of di ﬁfétﬁér%l‘{?ﬁﬂﬁﬁas :réméawm PRssiurh éafbaﬁéw@anﬁg a0 9

o i ng
to di chl oronmet hane :° net hanol JF.) by volune) to give a soH%thEm%
was trituPat@uxture wasi stingd & mdmﬂemparatwel fort20 peinutes: after | whichdtized a

S BB o St 3T P 45 e
m, 7.12-7. 3§isééiv§1'theﬁbrecﬁp|&ﬁe( 31' hg (rﬁn)cturé \Zrﬁs(theH ?H’éredﬁ)aﬁa fhk 'ﬂgtreﬁé whs 10

4.99 (1 H m, 4.63 (1 H,
3.34 (1 H, eyapasatesl undey rﬁ;iuc@dgy sHe.Q hﬁnmey@u% wasmmﬁeu tnrzeommn

B ! AR 4RI S Sy oo 35

10 volume) to afford the title compound as a white solid (21mg).

'H-NMR (DMSO-dg) 5 : 8.45 (2H, m), 8.26 (1H, m), 7.34 (3H, m), 6.84 (2H, d),

6.00 (1H, d), 5.69 (1H, m), 5.53 (1H, m), 4.65 (2H, m), 4.30 (1H, m), 4.18 (3H,

m), 3.70 (3H, s), 3.18 (1H, m), 2.85 (1H, m), 2.03 (1H, m), 1.04 (3H, t), 0.89
15 (6H, d).

EXAMPLE 11: (25,38,45’,5R)-S-{G—[(2,2-Diphenylethyl)amino]-2-[({[2-(1; '
piperidinyl)ethyl]sulfonyl}amino)methyl}-8 H-purin-9-yl}-N-ethyl-3,4-
dihydroxytetrahydro-2-furancarboxamide

)l N N O
<~ INJ\/H’ — </N lN\/J\/“—L\/\O

o

il QH
an OH

o
X

r rNH OH

2-Chloroethanesulfonyl chloride (0.12ml, 1.16mmo!) was added to a solution of
(25,35,4R,5R)-5-{2-(aminomethyi)-6-[(2,2-diphenylethyl)amino]-9H-purin-9-yl}-



([ (et hyl sul fonyl ) am no] met hyl } - 9H purin-9-yl)-N-ethyl -3, 4-
di hydr oxyt et rahydro-2 furancarboxam de 20 A sol ution of 14 April 2004
(3aS, 4S, 6R, 6aR) - 6- { 2- (am nonet hyt) - 6-[ (2, 2-di phenyl et hyl ) am (ﬂ

9H puri n- 9-ywh)mAhgihyl - 2, 2- di net hyl t et rahydrof uro[ 3, 4-d1[ 1, 3l qi;@ %ﬁ ‘{51
carboxami de (Preparation 10) (140ng, O.g5mmol) and triethyl am neéég f) m,

25 0.36mmol ) in anhydrous dichloronethane (1 m) was treated with a
solution of nethanesul fonyl chloride (32ng, 0.28mmvl) in anhydrous
di chl oronet hane 14 April 2004 WO 01/27131 PCT/1BOO 01446 35 (1 m). The

m xture was Nlethyl@aztﬂilhﬁd}%% 96:%12'-?&%?&&0&%%&@ i%é%gw?@ S?Ve the

sol vent was all owed to ‘evaporate off freely. The res
et hanol (1 ni.J6émmelhira wmmfemfcpwmmeatz Smijcand @tetdnitiilen{ HOralhoT Iheaeamtlm't

resi due 5 vatdebeS sfeliidh 1 iRk A oo e S gRaoli L, flipmalSy

by col um Qbﬁ@ﬂﬁrﬂﬁﬁ@é@hngﬁhé'réaétﬂ)rgﬁﬁxtﬁl‘éJ\F:hQ%e‘é’téd‘uﬁdéf ?éﬂu%rrbr ng»;cgm;of
dichl oronethane : nethanol (95 : 5 by volune) graduall gam?

di chl or on®t hHi reactias mixyre Ve !J_lmrbﬁllwtadunﬂ) atbylgawatae #wmt)

i1 e conpoutil 46! By © TG eulf SRSy AR tinil B rhedingll d e
7 81 ( 14H65tyulmil_?te)7aﬁ6e?/agara(téd G‘Ideﬁzedég:ea r(eﬁkhreml'he‘%e%iﬂdell_lwhls ﬂﬂi}med tKﬁ (1
H, . 2.90 t&.ﬁp @romamgr@gpy oD snilc@ gel elum V\(lnzu-el[phloromethane methanol

ammonia (95:5:0.5 by volume} increasing in polarity to dichloromethane :
10 methanol : ammonia (90:10:1 by volume). The solvent was removed under
/ reduced pressure and the residue repurified by column chromatography on
silica gel eluting with ethyl acetate : methanol : ammonia (95 : 5 : 0.5 by
volume) increasing in polarity to ethyl acetate : methanol : ammonia (90 : 10 : 1
by volume). The solvent was removed under reduced pressure and the residue
15 was repurified by column chromatography on silica gel eluting with ethyl acetate
: methano! (95:5 by volume) increasing in polarity to ethyl acetate : methanol
(90:10 by volume) then ethyl acetate : methanol : ammonia (80 : 10 : 1 by
volume). The solvent was removed under reduced pressure o give the title
compound (21mg).
20

MS: 693 (MH")

-

Aot

'H-NMR (CDOD) 5 : 8.30 (1H, s), 7.35-7.10 (10H, m), 6.35-6.30 (1H, m), 5.85-
5.80 (1H, m), 4.55-4.50 (2H, m), 4.30 (2H, br s), 3.90 (2H, br s), 3.45-3.40 (2H,

25 m), 8.30-3.20 (2H, m), 2.80-2.70 (1H, m), 2.65-2.55 (1H, m), 2.35-2.25 (4H, m),
1.65-1.50 (4H, m), 1.45-1.35 (2H, m), 1.10-1.05 (3H, m).

30



EXAMPLE 9: (2S, 3S, 4R, 5R)-5-(6-[ (2, 2-Di phenyl et hyl ) am no] - 2-

{[(isobutyl sul fonyi)am no]nethyl}-9I-1-purin-9-yl)-Nethyl 'ﬁ:ﬁﬁ' 3804

di hydr oxyt etrahydr o- 2-f urancar boxam de A-solution of (2R, 3R A[g

5S) - 4- (ben I -2-(6-[ (2, 2-di phenyl et hyl )am no] -2- 25

{[(isobut ylz‘%ﬂ(ﬁg%{?il) am no] net hyl | - 9H puri n-9-yl)-5 PCT/IB00/01446

[ (et hyl am no) car bonyl ]t et r ahydr o- 3-fura?'?y| benzoate (Preparation 14)

(290ngy, 14 April 2004 WO 01/27131 PCTI.|1B00101446 36 0.34nmol) in nethanol
(10m ) was treated with potassium carbonate (190ng, 1.37mmol). The m xture

Mxture vas 6 (ORBIAG BRRATNGL Bescbd 04 EaBlatdh, of Wetin iiBrhliiates
reduced presmeden tAberacsliny Exappleartiti oned between 5 dichl oronet hane and

wat er. The organi c phase was separated, washed with brine, dried over
anhydr ous magnesi um sul phate, filtered and evaporated under reduced

T i . i h il i I
Gl uting wi t N AFEARA OON i Re-Di R et QTR BR AR tr Bl 7 Pe
title compound as a white solid (170ng). 10 1 HNWR (DVSO-d6) 8: 8.42 (1 H,

s), 8.25 (1 H m, 7.90 (1 H .br m, 7.49 (1 H br n), 7.40 (4H, d), 7.29
(4H, dd), 7.18 (2H, dd), 6. 08 (1 H, m), 567 (1 H m, €52 (1 H m, 4. 64

(2H, n), 4.13-4.35 (5H, 0 (2H, m, 2.97 (2H, 12 (1 H m,
1.06 (3H, t), 0.94 (6H, 4).I 15 Anal ysis——Faund C, & .|53’yNH, 6.11; N,
14.94% C31H39N706S. 0. 5H0 Né'am:' N~ NGI 15. 16%

ires C, 57.57; Iizb/\f 2

2,6-Dichloro-9H-purine  (20g, 0.1imol}) and 4-toluenesulphonic acid
monohydrate (0.2g) were dissolved in ethyl acetate (300ml), the mixture was

10 heated to 50°C and a solution of 2,3-dihydropyran (12.6ml, 0.14mol) in ethyl
acetate (50mi) was added slowly over 30 minutes. The reaction mixture was
then cooled to room temperature, water (100ml) was added and the pH of the
solution was adjusted to 7 by addition of a saturated aqueous solution of
sodium hydrogen carbonate. The organic layer was separated, washed

15 sequentially with water and brine, dried over anhydrous magnesium sulphate,
filtered and evaporated under reduced pressure. The residue was azeotroped
from pentane (x2) to afford the title compound as a slightly impure white solid
(30.99).

20 'H-NMR (CDCls) & : 8.30 (1H, s), 5.75 (1H, dd), 4.25-4.156 (1H, m), 3.85-3.70
(1H, m), 2.20-1.60 (6H, m).

25



EXAMPLE 10: (2S, 3S, 4R, 5R) - N. Et hyl - 3, 4-di hydr oxy-5-{2 20

{[ (i sobutyl sul fonyl)am no] net hyl }-6-[ (4- nmet hoxybenzyl )am n0|]4-@d—,ll—| BHH4 N- 9-

yl }tetrahydro-2 furancarboxam de 25 14 April 2004 WO 01/27131

PCT/ | BOO/ 0344612341 A sol uti on of

(2R, 3R, 4S, 5S) - 4- (benzoyl oxy) - 5- [ (et hyl agi no) car bonyl ] - 2- { 2- T ¢ 1/ B00/01446

{[ (i sobutyl sul fonyl)am no] net hyl }-6-[ (4- nmet hoxybenzyl ) am no] - 9H puri n- 9-

yl }tetrahydro- 3-furanyl benzoate (Preparation 22) (40ng, 0.05mmol) in

met hanol (2m) was treated wi th potassium carbonate (28ng, 0.20muvol). The 5
m xture was FREPAGAHON QPEGIﬂa?Gﬁmz,Qedi?iﬂen%fétﬁyl)bB-fétréﬁ @fo-2h-gjran-2e a
preci pitate had forned. D chl oronethane (10n") was added to the mxture to
di ssol ve t hal{¥EpupntGramingne ni xture was then filtered and the filtrate
was evaporated under reduced pressure. The residue was purified by col um
chromat ography on silica gel eluting with dichloronethane : t hanol (95 :

5 by 10 volume) to afford €he title compound as a white.s (21 ny).

1H NMR (DMSO-d6) 8 : 8. 4B m, 8.26 (1 H m, 7.34N3 , 6.84 (2H

d), 6.00 (1 H d), 5.6§ ( HlLm, 5.53 (1 H, m, 4Nex¥gH{ M}, 4.30 (1 H,
2.03 (1 H,

M, 4.18 (3H m, 3 AASHV W 3 15 TT M, 2.8 M1k
. 1.04 (3H t), 0.15 (6H, d). EXAVPLE 11‘ O N

(25, 35, 4R5R) - 5- ( 6- [ ( 22- Di phenyl et hyl ) ani no] - 2- @2- (1-

pi peri dinyl)ethyl]sul fonyl } am no) met hyl ] - 9H puri n=9-yi)-N et hyl -3, 4-

di hydroxyt etAr ggl)ﬁ%ﬁ 'o%'é,g-rcﬁc%gﬁggﬁg%ﬂﬁdrogQH%S/'ran-z—yl-QH-purine (Preparation 1)
5 (30.9g, 0.11mol) in isopropyl alcohol (600ml) was treated with N-ethyl-N-
; isopropyl-2-propanamine (47.5ml, 0.27mol) and 2,2-diphenylethylamine (24.8g,
0.13mol) and the resulting mixture was heated at reflux for 3 hours. The
solvent was removed under reduced pressure and the residue was azeotroped
from ethyl acetate. The residue was then purified by column chromatography
10 on silica gel eluting with a gradient system of ethyl acetate : hexane (40 : 60 by
volume) gradually 'changing to ethyl acetate : hexane (60 : 40 by volume) to

afford the title compound as a foam (49.7g).

'"H-NMR (CDCly) § : 7.95-7.75 (1H, br s), 7.35-7.15 (10H, m), 5.80-5.70 (1H, br
15 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).

J
PREPARATION 3: N-(2,2-Diphenylethyl)-2-(methylsulfanyl)-9-tetrahydro-
2!+pyran-2-yi-9H-purin-G-amine
. ()
HN
; .‘ N \
LA — <L
U Me
20

A solution of 2-chloro—N-(2,2-diphenylethyl)—g-tetrahydro-2H-pyran-2—yl-9H-
purin-6-amine (Preparation 2) (49.79, 0.11mol) in dry N,N-dimethylformamide
(200ml) was treated with sodium thiomethoxide (10g, 0.14mol) and the resulting




2- Chl or oet hanesul f onyl chI oride (0.12ml, 1.16mml) was added to a solution

of

(28 3S, 4R, 5R) - 5- { 2- (am nonet hyl ) - 6-[ (2, 2- di phenyl et hyl ) am n(‘)d']A%’I—I-ZB[l)ﬁl n- 9-yl
14 April §’ 04 WO 01/27131 PCT/1BOO 01446 38 N-ethyl -3, 4-di

hydroxyt et r ANUABI3- f ur ancar boxami de (Preparation 27) (600ngPCT/I.IBOQ/91ﬂ46I) in

a mxture of pyridine (2.5nl) and acetofttrile (10m ). The reaction

m xture was stirred for 1 hour at roomtenperature. Piperidine (1.0m,

10nmmol ) was then added and the reaction m xture was heated under refl ux

for 16 hours xture was . .then d| ut ed t.h acet
(S0rly and. vEURUIF RSt rtes i finiShbtles By mitiudih ab 1bAoE oY B0 TaiRLbke
(anhydrous nﬁﬂaemmme w&mnéﬁ)stﬁ\ma QY IPBAABFpeiaRire Nof UPE thaure Sand Qhe?ihe
resi due was purified -col um chronat ography on silica gel eluting wth

di chl or onet hegteatedat Haﬂoﬁi fongfurther 2 dBuss.0 Thebgactipn weixture ovasdiengcooled

S0l vent "vas SoUBHSH AR b TE00GD <. SRR A Wl ot YET bitesy
col um chsormttma@hmmmetﬁyll étpar 42). elThbi eembiridd @Pqﬁﬂlc aRIrgtvere WakAago!
: ammonia (95 : - 0.5 by vqurre) increasing in polarity to ethyl acetate

: get hangl S%ﬂﬁﬁm%y(vym water and bripg, gsiedrever amaydreus snagnesiumesuipbate,
ohr omat ogr ool Y EvaRGIaIdhAS: fidfich dIBRsHrR The Bidi¥, i dPBotroped

by vol une) ifromedisthy ethepfuliowetiyby peatang! toaaﬂtbmt the titee ichapund( 89 alfbdimi
vol une) theqﬁgéﬂﬁ acetate : nmethanol : ammonia (90 : 10 : 1 by volune).
The sol vent enoved under reduced pressure to give the title conpound

(21 ng).4@0 MS: 693 (MHO)

'H-NMR (CDCly) § : 7.80 (1H, s), 7.20-7.10 (10H, m), 5.70-5.55 (2H, d), 4.40-
4.20 (3H, m), 4.20-4.05 (1H, m), 3.80-3.65 (1H, m), 2.60 (3H, s), 2.15-1.90 (3H,
m), 1.90-1.60 (3H, m).

15 PREPARATION 4: N-(2,2-Diphenylethyl)-2-(methylsulfonyl)-9-tetrahydro-
2H-pyran-2-yl-9H-purin-6-amine

()
f T <f

A solution of Oxone (trade mark) (potassium peroxymonosulphate) (44g,
20 71.7mmol) in water (200ml) was added drop wise over 2 hours to a solution of
N-(2,2-diphenylethyl)-2-(methylsulfanyl)-9-tetrahydro-2 H-pyran-2-yl-9 H-purin-6-
amine (Preparation 3) (25g, 56.2mmol) and sodium hydrogen carbonate (20g,
238mmol) in acetone (1000ml) and water (250mi). The result-ant mixture was
stirred at room temperature for 24 hours and filtered and the residue was
25 washed with acetone. The acetone was removed from the filtrate under
reduced pressure and the resulting aqueous residue was extracted with ethyl
acetate and then dichloromethane. The combined organic layers were washed



"H-NWR (CD3OD) b : 8.30 (1 H s), 7.35-7.10 (1 OH, m, 6.35-6.30 (1 H m,
5.85- 5.80 (1 H m, 4.55-4.50 (2H, m, 4.30 (2H, br s), 3.80 Z&r?i‘z‘oobr s),
3.45-3.40 (2H, 25 m, 3.30-3.20 (2H, m, 2.80-2.70 (1 H m, 65-2.55 (1
H nm, 2. 35wvp.0237(34H, n), 1.65-1.50 (4H, n), 1.45-1.35 (2HpcoDIBotk144s 1. 05
(3H, m. 30 14 April 2004 WO 01/27131 R2T/1BOO 01446 39 The foll ow ng
Preparati ons describe the preparation of certain internediates wused in the
precedi ng Exanpl es. PREPARATI ON

1:2,6-Di chloro-9-tetrahydro-2H pyran-2-yl-9Hpurine 5 C1 d d

2, 6-Di chl or owim+bpine1 deed 20th achydronslmagmesiymt stipbates diltprech andaviaporated

10 heat ed + RETSACeS ol iRy The BsEhin woFkTHEA Wil Sy ek llered, ">

ethyl acet aygsHdPWilh WHsthgHd ¢isers kAW YeRiepe ARd Mt @ﬁedThfr AfRAEL A title
m xture was then cooled t0 roomtenperature, water (100m ) was added and

the pH of tKeMpYING a5 whes9lid{2@82gb 7 by addition of a saturated
aqueous | ution of sodium hydrogen carbonate. The organic | ayer was
separated, washed 15 sequentially with water and brine, dried over

anhydr ous mdpRRMACHOIYERIE00 (1H! Spiresb AT EOM MR bagk-BIUtP(1H4 astuged.7s

pressure. The residue was azeotroped from pentane (x2) to af ford the t|tIe

compound as (AHsf),gh4 035U emid.88-4620 (2H, bs), 9g)5-4.05 (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).
~ 10 .
/ PREPARATION 5: 6-[(2,2-Diphenylethyl)amino]-9-tetrahydro-2 H-pyran-2-yl-
9H-purine-2-carbonitrile

() )
HN HN
N
L. () §

0
CAFNG

15 A solution of N-(2,2-diphenylethyl)-2-(methyisulfonyl)-@-tetrahydro-2H-pyran-2-
yl-9H-punn-6-amine (Preparation 4) (20.1g, 42.immol) in dry N,N-
;} dimethylformamide (100ml} was treated with potassium cyanide (5.5,

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, diluted with

20 water (1000ml) and stirred for a further 1 hour. The resultant solid was slowly

fitered and washed several times with water. The solid was dissolved in
dichloromethane and the resulting solution 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
25 title compound as an oif (17q).

"H-NMR (CDCl) § : 8.00 (1H, s), 7.40-7.20 (10H, m), 6.00-5.75 (1H, br s), 5.70



20 "HNWR (CDC13) S: 830 (1 H s), 5.75 (1 H, dd), 4.25-4.15 (1 H m,
3.85-3.70 (1 H m, 2.20-1.60 (6H, m. 25 14 April 2004 0 40
PCT/ 1 S00101446 PREPARATI ON 2: 4 Adrﬁé&l

2- Chl or 0- N@,0228izphenyl et hyl ) - 9-t et r ahydr o- 2H- pyran- 2- vyl - 91{?11%56 611'4% am ne
Cl of A solution of 2,6-dichloro-9-tetrghydro-2H pyran-2-yl- DUI/I ne
(Preparation 1) 5 (30.9g, 0.11 not) in isopropyl alcohol (600ml) was
treated with N-ethyl-N isopropyl-2-propanam ne (47.5mL, 0.27nol) and

2, 2-di phenyl et hyl am ne (24.8g, 0.13npl) and the resulting m xture was
heated at reftH)t)f £4034.20Y8E; m)ha.252110EAH, 1 ﬁ@lsvﬁsi

pressure ang(rthe)resi due \l/\(/as a-zgeotropegeﬁf r'onﬁgt yl acgﬂ'ﬁz‘?'%?guﬁggi(at{é
was then puri b80+y6@ Bdnm)chr onat ogr aphy 10 on silica gel eluting with a
gradi ent system of ethyl acetate : hexane (40 : 60 by volune) gradually
changing to ethyl acetate : hexane (60 : 40 by volunme) to afford the title
conpound as PREPARATION 6} 6-[{2,2-Difhdriyieinil)amino-Splrifie-2ledibo ,
7.35-7.15 (1 OH, m, 5.80-5.70 (1 H, br 1'?)5) E?.aGS Pl H, d), 4@%"?% H,

M, 4.30-4.18 (1 H, br s), 4.10 ( d), 3.70 (1 H t), 2.05-1.95 (21-1,
m, 1.95-1.80 (1 H m), 1.80-1.55 . m. PREPARATIO\IS:
Al - (2, 2- D phenyl et hyl ) -2-(nmey [ fanyl)-9-tetrahydr o< 2ZRpyran
2-yl-9Hpurin-6-amne 0 XA Y

«¢1 Y —_— . (foN

NTENT Ny N ’J\

A solution of 8-[(2,2-diphenylethyl)amino]-8-tetrahydro-2H-pyran-2-yl-9 H-purine-
2-carboniirile (Preparation 5) (17.0g, 40.tmmol) in ethanol (850ml) was treated
with hydrochloric acid (2N, 50mf) and the mixture was stimred at room

10 temperature for 24 hours. The solvent was removed under reduced pressure
and the residue was azeotroped from ethanol twice. The residue was triturated
with diethyl ether and the resulting solid was filtered, washed with diethyl ether
and pentane and dried to afford the title compound as a solid (14.3g).

15  MS: 341 (MH"Y

'H-NMR (DMSO-d¢) & : 8.30 (1H, s), 8.05-8.20 (1H, br s), 7.10-7.40 (10H, m),
4.40-4.60 (1.4H, m), 4.00-4.20 (1.6H, m). '

20

25



20 0 A solution of

2-chloro-N-(2, 2-di phenyl et hyl ) - 9-t et rahydr o- 2H pyran- 2-yl - 9 Mrgg 6- am ne
(Preparation 2) (49.7g, 0.11 nol) in dry N, N-di mathylformam(é (2 ‘bml) was
treated w tWos@di7idn t hi onet hoxi de (1 Og, 0. 14nol) and the r exTH/IHONG1426
April 2004 WO 01/27131 PCT/1B00/ 01446 41 m xture was heated under an

at nosphere of nitrogen at 100C for 90 m nutes. The m xture was then
stirred at roomtenperature for 72 hours and then reheated at 100C for a
further 2 hours. The reaction mxture was then cooled and diluted with

wat er ( 1000nPREPARATKIN J: {25,254 R0 Med-(Renzaylay)5-Beyasoi(R@-o di et hyl

ether (x2). The comhingd aqr Le la S hed ,se Nhdead | '

vater and brAREeFERbBarEROE Rk ana S Vet ARRRT eI B hiBlratura;
evapor at ed UR@8hyl BelES4tePr essure. The residue was azeotroped from diethyl
ether followed by pentane to afford the title conpound as a foam (48.9g).
10 "HNWR (CDCI3) 8 : 7.80 (1 H, s), 7.20-7.10 (1 OH, n), 5.70-5.55
(2111-1, d), 4.40- 4.20 (3H, m, 4.20-4.05 (11H_nm, 3.80-3.65 (1 H m,
2.60 (3H, s), 2.15-1.90 (3H, m), 1.90-1.60 (3 . PREPARATI ON 4:
N- (2, 2- D phenyl et hyl ) - 2- (et hyl sul f onyl ) - 9-t et rakygro

Zsql uti on of Oxone
1) in water

2H pyran-2-yl - 9H puri n- 6- 4
per oxynonosul phat e) (44q, ;
wi se over 2 hours to a sol utior_of -

=y
N (2, 2-di phenyl et hyl ) - 2- (et hjfjtfanyl )-9-tetra @J%pyran-Z-yl -9H-puri -
| -

trade mark) (potassium
20Ppnl) was added drop

n- 6- v N

A 1
H 3 B

* ! f"*@
a fO
o
5

A mixture of 6-[(2,2-diphenylethyl)amino]-9H-purine-2-carbonitrile (Preparation
6)  (5.00g, 14.7mmol), (25,3R,4R)-5-(acetyloxy)-4-(benzoyloxy)-2-
[(ethylamino)carbonyl]tetrahydro-3-furanyl benzdate (Preparation 26) (6.509,
10 14.7mmol) and iodine (0.38g, 15.0mmol) was heated at 150°C under reduced
pressure for 2.5 hours and then left to stand at room temperature for 18 hours.
The residue was purified by column chromatography on silica gel eluting with a
gradient system of ethyl acetate : pentane (40 : 60 by volume) gradually
B changing to pure ethyl acetate to afford the title compound as a foam (4.95g).
15
'H-NMR (CDCls) & : 8.12 (3H, m), 7.79 (3H, m), 7.63 (1H, m), 7.50 (3H, m),
7.16-7.38 (11H, m), 6.35 (2H, m), 6.10 (1H, 1), 6.03 (1H, d), 4.94 (1H, m), 4.35
(3H, m), 3.57 (2H, m}), 1.30 (3H, ).

20

25



am ne (Preparation 3) (25g, 56.2mmol) and sodi um hydrogen car bonate (20g,
238mmol ) in acetone (1000m ) and water (250m ). The result 6}:\ je was
stirred at roomtenperature for 24 hours and filtered and t re5|due was
25 washed wMMIZI8one. The acetone was renoved fromthe fi Immomnﬂter
reduced pressure and the resulting aquedds residue was extracted wth ethyl
acetate and then dichl oronet hane. The conbi ned organic | ayers were washed
14 April 2004 WO 01/27131 PCT/1B00/ 01446 42 with brine, dried with

anhydr ous nesi um sul phate, filtered and evaporated under reduced

pressure. REPARATEION 8:1(R535, 40 RW6{2- Gymmﬂﬁl-[(ﬁmadmhe‘n\dlethyl?)dmmw\-s hed

wth diet hyI t ord t tit] conpound
2o o whi t o Sl AV IF AN Adinydedelelrabyato & t’(@ma?%*samldeﬁs-?. 15
(10H, m, 6.05-5.95 (1H, brs), 5.75 (1 H, d), 4.40-4.35 (1 H m, 4.35-4.20
(2H, br s), 4.15-4.05 (1 H m, 375(1H t), 330(3H s), 2.18-2.05 (1
H m, 2.05-1.98 (1 H m, : (1 H m, 1.80:1 68~ (3H m. 10
PREPARATI ON 5: 6-[ (2, 2- Di phes am no] - 9-t et H pyran 2-yl -

| fonyl)-9-tetrahyd 2H pyr an- 2-

) dry NN

mby ini de” (5. 5g,

it /nder a nitrogen

grature, diluted wth

I11-(2, 2-di phenyl et hyl)-2-(met hyl 3
yl -9H purin-6-am ne (Preparati A, (20. 1g, 42.1
di net hyl t ormam de (100nt) was g patd wiTh pot assi
84.6mmol ) and the m xture was_{iea Ned 120C for 24
at nosphere. The m xture , cooled to roogn

e A
CH

A solution of (25,35,4R,5 R)-4-(benzoyloxy)-5-{2-cyano-6-[(2,2-
diphenylethyl)amino}-9H-purin-9-yl}-2-{(ethylamino)carbonyljtetrahydro-3-furanyl
benzoate (Preparation 7) (4.75g, 6.59mmol) in ethanol (200ml) was saturated
with ammonia gas and stirred at room temperature for 18 hours. The solvent
10 was removed under reduced pressure and the residue was purified by column
chromatography on silica gel eluting with a gradient system of dichloromethane
: methanol (95 : 5 by volume) gradually changing to dichloromethane :
methanol {90 : 10 by volume) to afford the title compound as a solid (2.80g).

15 "H-NMR (DMSO-ds) § : 8.65 (1H, s), 8.54 (1H, br 1), 8.18 (1H, br m), 7.13-7.42
(10H, m). 5.98 (1H, m), 5.65 (1H, m), 5.57 (1H, m}, 4.59 (2H, m), 4.32 (1H, m),
4.08-4.28 (3H, m), 3.20 (2H, m), 1.05 (3H, 1).



20 water (1000m ) and stirred for a further 1 hour. The resultant solid was
slomy filtered and washed several times with water. The sgi %\Q@?

di ssolved in dichloromethane and the resulting solution vvashe ?1 wat er,
dried w thwenhgdious magnesi um sul phate, filtered and evapetaigshdiifer
reduced pressure. The residue was azeofsr oped fromdiethyl ether twice to
afford the 25 title conpound as an oil (1 7g). 1 HNWR (CDCI3) 8 : 8.00 (1
H s), 7.40-7.20 (1 OH, nm), 6.00-5.75 (1 H, br s), 5.70 14 April 2004 WO
01/ 27131 PCT/1BOO 01446 43 (1 H, d), 4.40-4.20 (3H, m, 4.20-4.10 (1 H,

m, 3.80-3. FRERPARATIDN @: A3BREH -CYah8-6-{@R-(3H, m . PREPARATI ON
6: 6-[(2,2-Di_phenyl eth I)am% :S(’S};I—I-pur 6‘:122 (i:'grbonl[(tggzlle 5 A sol ution of

6- [ (2, 2- di piipheaylejnyl trnindQyyi}-M-ethywhZ:2m- 2- y| - 9H puri ne-

reated w O ﬁ%&ﬁ\?‘i@ﬁ?%’&gi‘?’#%ﬁﬁ%@& et IR o e ot 11 e at

room 10 tenperature for 24 hours. The solvent was renoved under reduced
pressure and the residue was azeotroped fromethanol tw ce. The residue
was triturated wth diethyl solid was filtered,
washed with diethyl ether and rdthetltle
conpound as a solid (14. 39). <l‘ 5O-d6) 8 : 8.30 (1
H s), 8.05-8.20 (1 H br s), 4440-4.60 (1.4H, m,
4.00-4.20 (1.6H, m. 20 25

e

A suspension of (25,35,4R,5HR)-5-{2-cyano-6-[(2,2-diphenylethyl)amino}-9H-
purin-9-yi}-N-ethyl-3,4-dihydroxytetrahydro-2-furancarboxamide (Preparation 8)
(2.80g, 5.46mmol) and 2,2-dimethoxypropane (8.93g, 85.87mmol} in acetone
10 (70ml) was treated with 10-camphorsulphonic acid (1.33g, 5.73mmol). The
resulting solution was stirred at room temperature for 3 hours. The solvent was
removed under reduced pressure and the residue was purified by column
chromatography on silica gel eluting with a gradient system of diethy! ether :
dichloromethane : ethyl acetate (66 : 44 : 0 by volume} gradually changing to
. 15 (100 : 0 : O by volume) and then to (0 : 0 : 100 by volume). The residue was
then dissolved in a mixture of diethyl ether and ethyl acetate and the resulting
solution was washed sequentially with saturated aqueous sodium hydrogen
carbonate, water and brine. The organic phase was separated, dried over
anhydrous magnesium sulphate, filtered and evaporated under reduced

20 pressure to afford the title compound as a solid (2.85g).

MS : 554 (MH")
'H-NMR (CDCls) & : 7.85 (1H, s), 7.20-7.40 (10H, m), 6.82 (1H, m), 6.00 (2H,

25 m), 5.26 (2H, m), 4.75 (1H, m), 4.33 (3H, m), 3.28 (2H, m), 1.83 (3H, s), 1.39
(3H, ), 1.02 (3H, 1).



14 April 2004 WO 01/27131 PCT/ 1 BOO 01446 44 PREPARATI ON 7:

(2S, 3S, 4R, 5R) - 4- (Benzoyl oxy) - 5-{2-cyano-6-[(2,2 d i p henylgt @b@(ﬁﬂ i
no{-9H puri n-9-yl}-2-[(ethyla mi no)carbo nyl]tetrahyd ro-3-"furanyl
benzoate 5 #Wodiebize of

6-[(2, 2-di phenyfgeﬁl\yl ) am no) - 9H-puri ne- grcarbonitrile (PrepaPrCa]E"chgwm“éﬁ
(5.00g, 14.7mmol), (2S, 3R 4R)-5-(acetyl oxy)-4-(benzoyl oxy) - 2-

[ (et hyl am no) car bonyl ] t et rahydr o- 3-furanyl benzoate (Preparation 26)
(6.50g, 10 14.7mmol) and iodine (0.38g, 15.Omol) was heated at 150C under

reduced pr b .d 5. \" g ntenperature
for 18 hour?m?ﬁgé’gm 33 %g’gw’i%gd gy%&%@gﬁaé@g@tsog?ghy on silica
gel eluting diphbnwetlgyk)dintno]-squmﬁmaiw@tmthﬁcmlzate . pentane (40 : 60 by
vol ume) gradyal | chap ing'to ure ethyl acetate to afford the title
conpound .aﬁ@ﬁé&“ﬂrﬁh digfurels,41qlihdldsexelesd-carbogamidesH m), 7.79 (3H,
m, 7.63 (1 H mM, 7.50 (3H, n), 7.16-7.38 (11 H m, 6.35 (2H, n), 6.10 (1
H t), 603 (1 H d), 494 (2 H m, 4.35 (3H, nm, 3.57 (2H, m, 1.30 (3H,
t). 20 25 14 April 2004 WO8% 27333 PCT/ | B00/ 014 .

(2S, 3S, 4R, 5R) - 5- { 2- Cyano- 6- 2- i phenyl et hyl ) §
n

A solution of (3aS5,485,6A,6aR)-6-(2-cyano-6-[(2,2-diphenylethyl)aminol-0H-
purin-9-yl}-N-ethyl-2,2-dimethylietrahydrofuro[3,4-d][1,3]dioxole-4-carboxamide
10 (Preparation 9) (2.70g, 4.88mmol) in ethanol (150mi) was saturated with
ammonia gas, treated with 5% w/w palladium on charcoal (1.00g), pressurised
to 1034 kPa (150psi) with hydrogen in a sealed vessel and stirred at room
temperature for 18 hours. TLC analysis indicated some starling material
remaining and so further 5% w/w palladium on charcoal (1.00g) was added and
15 the solution was again pressurised to 1034 kPa (150psi) with hydrogen in a
sealed vessel and stirred at room temperature for 24 hours. The mixture was
then 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 dichloromethane
20 : methanol (95 : § by volume) gradually changing to dichloromethane :
methanol (90 : 10 by volume) to afford the title compound as a foam (2.50g).

MS : 558 (MH™Y



5 A solution of (2S,3S, 4R 5R)-4-(benzoyl oxy)-5-{2-cyano-6-[(2, 2-

di phenyl et hyl ) am no} - 9H purin-9-yl)-2-[ (et hyl am no) car bonylyjst {gljtyfro 3-fu
ranyl benzoate (Preparation 7) (4.75g, 6.59mmol) in et hanol ﬁb

saturated waowlzasnoni a gas and stirred at room tenperatur ep&@)mmIMUrs
The solvent 10 was renoved under reducedg pressure and the residue was
purified by colum chromatography on silica gel eluting wwth a gradi ent
system of dichloronmethane : nethanol (95 : 5 by volune) gradually changi ng
to dichl oromet hane nethanol (90: 10 by volune) to afford the title

d astg. '
conpound as 'e-apiH (b@1,F89Y.7 by Ty (IPAoTDLE m), 868 ({1, £, 6o @HRT (1
m, 5.57 (1t)H,566,(2H B9, 6247 (1, &), 88§ (1HY, s))4.3343bi3-d), &ngmmmz 93 20

LU ga%ﬁé‘ é@éa@?@%ﬂ'&%&@ V\%zog:{%%wf A8, 308518k, 4

di phenyl et hyl )am noj] - 9H purin-9-yi)-N et hyl -2, 2-

di et hyl tetrahydrofurth 4-d] [ 1, 3] di oxol e-4-carboxamide 5 A suspension of
(2S, 3S, 4R SRBEPI{\BAEWQ ot B N{E-(AnﬂnphmmybtmtyahydnqeH-pyran-z-yl-sH-
purin-9-vyi}- N— ro rahydro- 2-furancarboxani de (Preparation
8) (2.80qg, 5" &'érﬂg T)"'? )I(%%Wh éPopane (8.93g, 85.87mmol) in
acetone 10 (70ml) was treated with 1 0-canphor-sul phonic acid (1.33g,

5.73mmol ). The resulting solution was stirred at roomtenperature for 3
hours. The sol vent was ve der reduced ssuand the residue was

purified by colum
NH H
- Wi
e . LA
o]

10 A solution of 6-[(2,2-diphenylethyl)amino]-9-tetrahydro-2 H-pyran-2-yl-9H-purine-
2-carbonitrile (Preparation 5) (5.70g, 13.18mmol) in ethanol (200ml) was
saturated with ammonia gas, treated with Pearimann’s catalyst (1.00g),
pressurised to 414 kPa (60psi) with hydrogen in a sealed vessel and stirred at
room temperature for 30 hours. The mixture was filtered through a pad of

) 15 Arbocel (trade mark) and the solvent was removed under reduéed pressure.
The residue was azeotroped from dichloromethane (x2) and then purified by
column chromatography on silica gel eluting with dichloromethane : methanol
(95 : 5 by volume) gradually changing to dichloromethane : methanol : 0.88
ammonia (80 : 10 : 0.5 by volume) to afford the title compound (4.34g).

20
MS: 429 (MH") .

"H-NMR (CDCls) & : 7.84 (1H, s), 7.14-7.36 (10H, m), 5.70 (1H, d), 5.60 (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),
25 1.50-1.88 (3H, m).



chromat ography on silica gel eluting with a gradient system of diethyl
ether : dichloronethane : ethyl acetate (66 : 44 : 0 by vql4u’%}l gegpdual I'y
changing to 15 (100 : 0 : O by volune) and then to (O : % vol une) .
The resi duewg@asgnrishen dissolved in a mxture of diethyl et heprC 8"1{49&"
acetate and the resulting solution wasyvashed sequentially WI ur at ed
aqueous sodi um hydrogen carbonate, water and brine. The organi c phase was
separated, dried over anhydrous magnesi um sul phate, filtered and

evapor ated under reduced 20 pressure to afford the title conpound as a
solid (2.85

7.20-7.40 (?(?H EPRE: , ﬁéﬂ ﬁﬁ/"W(XS [ti %Bh%éggﬁwin@%&éﬁﬂwﬁ% 75 (1 H,
m, 4.33 (3pyrap-z-ﬂ-%-nmin-aayllmtbﬂ)-@MethyH-prdpanesu{foa;lmlde02 (3H, t).
14 April 2004 WO 01/27131 PCT/ 1 BOQO 01446 47 PREPARATI ON 10:

(3aS, 4S, 6R, 6aR) - 6-{2- (Ami nomet hyl ) -6-[ (2, 2-
di phenyl et hyl ) am no] - ¢ 9-yl }-N-ethyl -
met hyl t et rahydr of ur of 3, | B] di oxol e-4-c¢ 5 El Et A solution of
(3aS, 4S, 6R, 6aR) - 6- ( 2=eyaRp~t 2, 2-di phenyl 0] - OH
purin-9-yl}-N-ethyl-2,2-d{ met hyitetrahydrofuro[3 4 d][l 3] di oxol e- 4-car boxa .
m de 10 (Preparation 9) (2%#0g, 4.88mml) in etha !I (150nl) was saturated

with amonia gas, treak th 5% wlw pall adi w charcoal (1.009),

pressurised to 1034 kl{é 1%) Wi th hydrog sek?l‘?e ssel and
stirred at room

o o

A solution of N-[2-(aminomethyl)-9-tetrahydro-2H-pyran-2-yl-9H-purin-6-yi]-N-
(2,2-diphenylethyl)amine (Preparation 11) (3.70g, 8.63mmol) and triethylamine
(2.20g, 21.78mmol) in dry dichloromethane (20ml) was treated with 2-methyl-1-
propanesulfonyl chloride (J. Prakt. Chem., 1979, 321, 107-111) (1.48g,

10 9.46mmol) and the mixture was stirred at room temperature for 18 hours. TLC
analysis indicated some starting material still remained and so further 2-methyl-
1'-propanesulfonyl chloride (0.2g, 1.28mmol) was- added and the mixture was
stired at room temperaiure for 1 hour. The solvent was removed under
reduced pressure and the residue was purified by column chromatography on

15 silica gel eluting with dichloromethane : methanol (98 : 2 by volume) to afford
the title compound as a foam (4.4g).

MS: 549 (MH")
20 'H-NMR (CDCls) 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



tenperature for 18 hours. TLC analysis indicated sone starting materi al
remai ning and so further 5% w w pal | adi um on charcoal (1.00g é}aﬂ g gded and
15 the solution was again pressurised to 1034 kPa (150psi) wth hydrogen in
a seal ed WEOW27Bhd stirred at roomtenperature for 24 hourpgr/aBi®AYt Ur e
was then filtered through a pad of Arbskcel (trade mark) and the filtrate
was evaporated under reduced pressure. The residue was purified by colum
chromat ography on silica gel eluting with a gradi ent system of

di chl oronet hane 20 : nethanol (95 : 5 by volune) gradually changing to

di chl or onret IRIREPARATOMN N3 (: 9¢{{6t[(2(2-Diphemylpthyl)amhinm] < HHpeirin-2hd}metipd)nd

f 50 pO4 WO 01/ 27131 PCTI | BOO/ 01446
28 1 H ﬁrI\?R(( éyl‘gi%r?Pé"i‘e?éw;‘BT'é?)A*PYdNﬁ loride) (1 o4 ™), 6.08 (1L H m,
6.00 (1 H, t), 5.66 (2H, n), 547 (1 H d)466(1H s), 4.33 (3H m,

3.95 (2H, m, 2.98 (1 H m, 2.71 (1 H, : 240(2H br m, 1.62 (3H, s),
1.41 (3H, s), 0.63 (31- t). PREPARATIO\I O
N-[ 2- (Am nonet hyl )-9-te 2H pyr an- 2- y

purin-6-yl]-AF-(2, 2-di phenylet hyl)am ne 10 A soI tion of

6-[ (2, 2- di phenyl et hyl ) am no] -/9- t et r ahydr o- 2H pyr agt 2-yl - 91 puri ne-
2-carbonitrile (Preparatigrf} (5. 409, 338 W eth | (200nl) was
saturated with anmmonia g fegni t h Pear| N)Q/seﬁ l yst (1.00g),
pressurised to 414 kPa (iégsi) w th hydrogen in_a seal ed vessel and stirred
at roomtenperature fon hours. The m xture was filtered through a pad
of 15 Arbocel (trade mar and the solvent was renoved under reduced
pressureg The residue was azeotroped from dichl oronethane (x2) and then
purif#ed by colum chromat ography on silica gel eluting with

di chl Qr onet Karelutioret ofar¥{6-[(2,2-diphenylethyl)amino]-9-tetrahydro-2 H-pyran-2-yi-9 H-

purin-2-yiimethyl)-2-methyl-1-propanesulfonamide (Preparation 12) (4.30g,
7.84mmotl) in ethanol (100ml) was heated to 37°C and then fireated with
hydrochloric acid (2N, 15ml). The mixture was left to stand at room temperature

10 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).

"H-NMR (DMSO-dg) & : 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),
15 0.95 (6H, d).

) PREPARATION 14 : (2R,3R, 4S, 5S)-4-(Benzoyloxy)-2-(6-[(2,2-
diphenylethyl)amino}-2-{[(isobutylsulfonyl)amino]methyl}-9H-purin-9-yl)-5-
[(ethylamino)c_arbonyl]tetrahydro-a-furanyl benzoate

20




(95 : 5 by volune) gradually changing to dichloronmethane : nethanol : 0.88

anmoni a (90: 10: 0.5 by volune) to afford the title conpo ). 20
M5: 429 (MH'') 1H-NWR (CDCI3) 8: 7.84 (1 H s), 714736%A@426Q§ 5.70

(1 H d), Sueforishdf br s), 4.20-4.42 (3H ), 4.14 (1 H %Aap
s), 3.78 (1 H 7)]7 1.90-2.20 (5H, m), 1.50-1.88 (3H, n)d'}‘iTz{ PH(462004
WO 01/27131 PCT/ 1BCa/ 01446 49 PREPARA 12:

N-({6-[ (2, 2-Di phenyl et hyl ) am no] - 9- t et r ahydr o- 2H
pyran-2-yl - 9H puri n- 2-yl } net hyl ) - 2- net hyl - 1- pr opanesul fonam de 5 A sol ution

(2, 2- i phonyl et FoRamsIch | (4t SRfe el difieictnyhamifdinginng dntiety)-2-
t _rE[ ﬁt gyl a’[ﬁh naetl‘(yﬂ-mfcﬂgpaﬂesmﬁmmh'):lelhln I'qmgomlorlitﬂ@r or(rEté]ghi&tuﬁ?Ogg}g) Wa? psgat ed
107- 11_1)an ( f’é{gé’ @@?&aag ‘? m%\'%%hmd%"é?@“‘é\ééom Wﬁ%eﬁe‘# yoeer fefiux
tenperat ure diierBniddeh- atﬁﬁp&x@@#ﬁ(f niiﬂﬁb%q}:ﬂﬂ' as%’(?i(ﬁ) ?/'IR Waﬁ {J;'t(riilagfaetoe J‘@

still remained and so~furt propanesu
1. 28nmol )o mlumasaﬂdwelddomooltamom$empératumlaatj thecsmivtemrwasabmcnrefd)r 1
hour. The sql rLenoved ul?kdf‘ duced gzessure nd t he resi due was

purified by etﬁnrﬁ %rﬁﬂeﬁﬂt‘r&p oﬁesi & Was. 8z eiroped i1y Jirbigromethane
di chi or onret wwmem&ééaaﬁikmé%rhe %Qdué%ﬂ%’%&% végf@f%ges&ﬁﬂié t(§m|f<yngound

as a foam (4. 4%
7.16-7. 36 ( tmated) WBh74a(1SBllutlbn sypf 52813 G4 M)-5-(acetyloxy)-4-(benzoyloxy)-2-
[{ethylamino)carbonyiltetrahydro-3-furanyl benzoate (Preparation 26) (0.26g,
10 0.59mmol) in acetonitrile (5ml) and trimethylsilyl trifluoromethanesulfonate
(0.1ml, 0.59mmol). The resulting solution was then stirred at room temperature
under a nitrogen atmosphere for 18 hours. The mixture was diluted with ethyl
acetate (20ml) and washed with a saturated aqueous solution of sodium
hydrogen carbonate. The organic layer was separated, washed with brine, dried
15 over anhydrous magnesium sulphate, filtered and evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel
eluting with a gradient system of dichloromethane : methanol (99.5 : 0.5 by
volume} gradually changing to dichloromethane : methanol (99 : 1 by volume)
to afford the title compound as a white foam (0.29g).
20
MS: 846 (MH™), 868 (MNa™")

'H-NMR (CDCls) & : 8.05 (2H, d), 7.94 (1H, br s), 7.84 (2H, d), 7.60 (1H, dd),

" 7.54 (1H, dd), 7.46 (2H, dd), 7.20-7.40 (11H, m), 7.00 (1H, m), 6.33 (3H, m),

25 5.92 (1H, m), 5.75 (1H, m), 4.92 (1H, d), 4.20-4.52 (5H, m), 3.47 (1H, m), 3.33
(1H, m), 2.97 (2H, m), 2.29 (1H, m), 1.15 (3H, 1), 1.06 (6H, d).
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d), 5.57 (1 H, t), 4.18-4.46 (5H, m), 4.14 (1 H, d), 3.77 (1 H t), 2.92
(2H, d), 2.28 (1 H m 1.92-2.10 (3H, n), 1.58-1.88 (3H, ”MAﬂri!%oiGH d).
25 14 April 2004 WO 01/27131 50 PCT/1BOJ 01446 PREPARATI ON 13:

111- ({6-[ (2¥vD-uni2ptsenyl et hyl ) am no] - 9H puri n-2-yl }met hyl ) -  PCT/IB00/01446
2-met hyl - | - propanesul f onam de hydrochl 02 de .Hct 5 A solution of N

({6-[ (2, 2-di phenyl et hyl ) am no] - 9-t et r ahydr o- 2H pyran- 2-yl - 9H
purin-2-yl)methyl)-2-methyl -1 -propanesul fonam de (Preparation 12) (4. 30g,
7.84mmol ) in ethanol (100m ) was heated to 37C and then treated with

hydr ochl or i PBEPARANON 35t 2-ChilozonV-(4-umethoxybeazyl)+Itafrahytlio-2 Haqyran-
tenperature 10 18 urs, after which tine a crystalline precipitate was
filtered offz}y‘f\é&%’ﬁ""%q?wlg?hanol (10n) and dried to afford the title
conpound as a solid (3.0g). 'HNWR (DVBO-d6) 8: 8.48 (11H, br s), 7.75
(111-1, br s), 7.37 (4H, d), 7.27 (4H, dd), 7.16 (2H, dd), 4.56 (1 H, t),
4.20-4.40 (41-1, m, 2.95 (2H, d), 2.10 (1 H m, 1&70.95 (6H d).
PREPARATI ON 14: (2R, 3R, 4S, 5S)-4-(Benzoyl oxy)-2-(6-4(2, 2-

di phenyl et hyl ) am no] - 2- {[ (i sobut yl sul f onyl ) am no] | }-9H purin-9-yl)-5-
[ (et hyl am no) oar bonyl ] t et rahydro-3 furanyl benzoat 20 14 April 2004

A suspension of 2,6-dichloro-9-tetrahydro-2H-pyran-2-yl-9H-purine (Preparation
1) (30.0g, t11O0mmol} in propan-2-of (600ml) was tireated with 4-
methoxybenzylamine (15.8ml, 121immol} and N,N-diisopropylethylamine

R

(45.6ml, 264mmol). The resulting mixture was heated to 60° C at which point a

10 solution was obtained. During the following 30 minutes a white solid
precipitated from the reaction mixture. After cooling the mixture to room
temperature, the precipitate was filtered off and washed with propan-2-ol to
afford the title compound as a white solid (36.39).

315 MS: 374 (MHY)

'H-NMR (CDCls) & : 7.90 (1H, s), 7.28 (2H, d), 6.97 (2H, d), 6.24 (1H, br m),
5.69 (1H, dd), 4.78 (2H, br m}, 4.15 (1H, dd), 3.77 (4H, m), 1.40-2.16 (6H, m).

20
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WO 01/27131 PCT/1BOO 01446 51 A suspension of

N-({6-[(2, 2-di phenyl et hyl ) am no] - 9H-purin-2-yl}methyl)-2- 4,4 pril 2004

nmet hyl - | - propanesul f onam de hydrochl ori de (Preparation 13) (da.\igg,

0. 50mml ) i ole1lerdss3: 3. 3- hexanet hyl di silazane (1 Orl) was heated under

reflux under a nitrogen atnmosphere for (90 minutes until a sBYUIRUH4HAs

obt ai ned. The 5 solution was allowed to"cool to roomtenperature and the

sol vent was renoved under reduced pressure. The residue was azeotroped

from dichl oronet hane and then acetonitrile. The residue was dissolved in

acetonitrile it ] i

(25, 3R 4R) - 5"%‘}??@%5\12@?}9’-% Z%f@}%b}%'_z%)—ﬂﬂn@ihylsulfanyl)-g-tetrahydro-

[ (et hyl am no2Hepyramy2ji-9H-payie-@-atniher anyl benzoate (Preparation 26)

(0.26g, 10 0.59mMmol ) in acetonitrile (5m) and trinethylsilyl

trifluoronethanesulfonate (0.1 m, 0.59mmvl). The resulting solution was

then stirred at roomtenperature under a nitrogen atnosphere for 18 hours.

The m xture was diluted with ethyl jacetate (20ml) afid washed with a

sat urated aqueous sol ution of sodi hydr ogen car bhergte. The organic | ayer

was separated, washed with brine, ed 15 over an ous magnesi um

sul phate, filtered and evaporated upder reduced pregsure. The residue was

purified by colum chromatographywen silica gel elwing with a gradient

system of dichl oronethane : nethanol (99.5 : 0.5 by volune) gradually

changi ng to dichl oronet hane : ¢efhatol (99 1 ﬁ% une) to afford the

title conpound as a white foa 20 Ms: #tZHQ'), 868 (MNat)

"H-NWR (C(c)CI3) 8 : 8.05 ( s), 79.84(2H, d, 7.60 (1
(11 H m, 7.00 (1 H m,

H dd), 7.54 (1 H, dd), 7.4 . .
6.33 (3H, M, 255.92 (1 H ™ 575 (1 H mN4.92 (1 H d), 4.20-4.52
(5H M. 8. % dukpnsith of '2'-)’811Ioro-N-(4-methoxybenzyl)—9-tetrahydro-2H—pyran-2-y|—9H—
purin-6-amine (Preparation 15) (37.4g, 100mmol) in N,N-dimethylformamide
(150ml) was treated with sodium methanethiolate (8.75g, 125mmol) and the
mixture was heated at 100°C under a nitrogen atmosphere for 17 hours. TLC
analysis showed that some starting material still remained and so further
10 sodium methanethiolate (3.5g, 50mmol) was added and the mixture was
heated at 100°C for 1 hour. The mixture was cooled and the solvent was
removed under reduced pressure. The residue was partitioned between
dichioromethane and water. The organic phase was separated, washed
sequentially with water and brine, dried over anhydrous magnesium sulphate,
16 filtered and evaporated under reduced pressure to afford the title compound as

a white solid (40.5g).

MS: 386 (MH"), 408 (MNa*)

20 'H-NMR (CDCls) 3 : 7.79 (1H, s), 7.28 (2H, d), 6.85 (2H, d), 6.10 (1H, br m),
5.64 (1H, dd), 4.78 (2H, br m), 4.13 (1H, dd), 3.77 (4H, m), 2.8 (3H, s), 1.60-
2.17 (6H, m).
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(1 H mM, 2.97 (2H, M, 2.29 (1 H n, 1.15 (3H, t), 1.06 (6H d). 30 1 4
April 2004 WO 01/27131 PCT/1B00/ 01446 52 PREPARATI ON 15: 14 April 200

2- Chl or o- N- (4- net hoxybenzyl ) - 9-t et rahydr o- 2H pyran- 2-yl-9f -purin-6-am ne
5 A suspenswoniefi3®, 6- di chl oro- 9-t etrahydr o- 2H pyr an- 2- yl - QSHCIUB0INE 446
(Preparation 1) (30.0g, 110mmol) in prspan-2-ol (600nl) was treated with
4- et hoxybenzyl am ne (15.8nml, 121mmol) and N, N-di i sopropyl et hyl am ne
(45.6nl, 264mml). The resulting m xture was heated to 600 C at which point
a 10 solution was obtained. During the followng 30 mnutes a white solid
preci pitat ePREBAHtATdOhb‘bZ:tNdA-Méthox}hemyl)eﬂ-(meﬁhwlsylfonyl)rﬂ-ieﬁnahydm-r oom
terrperature at e, s filtered off and washed w th propan-2-ol
to afford £ Pvﬁqpﬂg %BHH‘H‘ @MINGhi te solid (36.3g). 15 MS: 374 (MH+)
"HHNMR (CDCI3) 8: 7.90'(1H, s), 7.28 (2H, d), 6.97 (2H, d), 6.24 (1H, br
m, 5.69 (1 H dd), 4.78 (2H, br m, 4.15 (1 H, dd), 3.77 (4H m,
1.40-2.16 (6H, m. 20 25 14 April 2004 WO 01/27131 RE€T/1B00/ 01446 53
PREPARATI ON 16: N-(4- Met hoxybenzyl )-2- (et hyl sul fanyl )-9-tetrahydro-

2H pyran- 2- yJ- 9H. puri n- 6- am ne

Ufi — <’f S
o O

5
Il
]

A solution of oxone (trade mark) (potassium peroxymonosulphate) (82.93g, |
135mmol) in water (400mi) was added dropwise over 1 hour to a stirred
suspension of N-(4-methoxybenzyl)-2-(methylsulfanyl)-9-tetrahydro-2H-pyran-2-
yi-8H-purin-6-amine (Preparation 16) (40g, 104dmmol) and sodium hydrogen
10 carbonate (32g, 381mmol) in mixture of acetone (1000 mil) and water (50mi).
The resulting mixture was stirred at room temperature for 48 hours and filtered
and the residue was washed with acetone. The acetone was removed from the
filtrate under reduced pressure and the resulting aqueous residue was
extracted with dichloromethane. The organic phase was separated, washed
315  with brine, dried over anhydrous magnesium sulphate, filtered and evaporated
to afford the title compound as a cream foam (39.28g).

MS: 418 (MH"), 440 (MNa®)
20 'H-NMR (CDCl) § : 8.07 (1H, s), 7.29 (2H, d), 6.86 (2H, d), 6.51 (1H, br m),

5.78 (1H, dd), 4.78 (2H, br m), 4.16 (1H, dd), 3.80 (4H, m), 3.93 (3H, s), 1.60-
2.20 (6H, m).
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5 A suspensi on of

2-chl or o- N- (4- et hoxybenzyl ) - 9-t et rahydr o- 2H pyr an- 2-yl - 9I—|—14p§@185 ?,4 anm ne
(Preparation 15) (37.4g, 100mmol) in N, N-di nmethyl formam de ( mD was
treated w twWosadi7tan net hanet hi ol ate (8. 75g, 125mml ) and t hepcPipohdifs Was
heated at 100C under a nitrogen atnosphese for 17 hours. TLC analysis
showed that sone starting material still remained-and so further 10 sodi um
met hanet hi ol ate (3.5g, 50mmvl) was added and the m xture was heated at
100C for 1 hour. The m xture was cool ed and the solvent was renoved under
reduced pr esRREPARKEION i8¢ Gef(1dle 1) bbhewzdmﬁbp@aatraﬁiyawzrm{sgﬁérﬂﬂe and
wat er. The or I ¢ phase was separated, washed sequentially w wat er and
brine, dri ecvi%"&mwa%boﬂﬁg%si um sul phate, 15 filtered and evapor at ed
under reduced pressure to afford the title conpound as a white solid
(40.5g9). Ms: 386 (MHO), 408 (MNa}) 20 "H-NWR (CDCI3) 8 : 7.79 (1 H, s),.
7.28 (2H, d), 6.85 (2H, d), 6.10 (}~H, br m, 5.64 (1-H dd), 4.78 (2H, br
m, 4.13 (1 H dd), 3.77 (44 m, P.58 (3H, s), 1.60-j2.17 (6H, m. 25 WO
01/ 27131 54 14 April 2004 PCT/|BOGH01446 PREPARATI 7:

N- (4- Met hoxybenzyl ) - 2- (et hyl sul f | )-9-tetrahydro

2H pyran-2-yi -9H purin-6-amne 5 Asol uti on of oxone™~{trade mark)

(pot assi um per oxynmonosui phate) (§2°93g, 135mml) in ter (400m ) was
added dropwi se over 1 hour to a $tirred HY

N \N —_— N S
</ I Nf}l\?é_,. </ l /M
Il
[0

O

A solution of N-(4-methoxybenzyl)-2-(methylsulfonyl)-9-tetrahydro-2H-pyran-2-
yl-9H-purin-6-amine  (Preparation 17) (20.0g, 47.9mmol}) in N,N-
dimethylformamide (100ml) was treated with potassium cyanide (6.24g,

10 85.8mmol) and the resulting mixture was heated at 100°C under a nitrogen
atmosphere for 48 hours. The mixture was then cooled to room temperature,
diluted with water (1000ml) and stirred for 2 hours. The resulting solid was
filtered off and washed with water several times. The solid was then dissolved
in dichloromethane and washed sequentially with water and brine. The organic

15 layer was separated, dried over anhydrous magnesium sulphate, filtered and
evaporated under reduced pressure. The resulting solid was triturated with
diethyl ether to afford the title compound as a light brown solid (14.76g).

MS: 365 (MH")
20 .
"H-NMR (CDCl) & : 8.04 (1H, s), 7.27 (2H, d), 6.86 (2H, d), 6.28 (1H, br m),
5.70 (1H, dd), 4.75 (2H, br m), 4.17 (1H, dd), 3.80 (4H, m), 1.60-2.20 (6H, m).
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suspensi on of N
(4-nethoxybenzy|)-2-(nethy|suIfanyl)-9-tetrahydro-ZFLpyranqaunr“2004

yl -9H puri n-6-am ne (Preparation 16) (40g, 104mml) and sodi um hydrogen 10
carbonate (W0@12881 mvol) in mxture of acetone (1000 m) apdrBdoaridsd0Nl) .
The resulting mxture was stirred at rasm tenperature for 48 hours and
filtered and the residue was washed with acetone. The acetone was renoved
fromthe filtrate under reduced pressure and the resulting aqueous residue
was extracted with dichloronethane. The organi c phase was separat ed,
washed J115 PRERARATION d9i 24 Avvimiometyii- Nyd-magieaibenzyl) Stetrahydrok2 b+ ed
and evaporated to afford the title conpound as a cream foam (39.28g). Ms:
418 (M), samduh9HapurinsGaminenpci 3) s : 8.07 (11-1, s), 7.29 (2H, d),
6.86 (2H, d), 6.51 (1 H br m, 578 (1 H dd), 4.78 (2H, br m, 4.16 (1
H, dd), 3.80 (4H, m, 3.33 (3H, s), 1.60- 2.20 (6H, nm. 25 14 April 2004
WO 01127131 PCT/ 1 BOO 01446 55 PREPARATI ON 18: 6-[ (4- Mt hoxybenzyl)am no]-9
t et rahydro- 2H pyran-2- yl-9H purine-2-carbonitrile A sol ution of

N- (4- met hoxybenzyl ) - 2- (et hyl sul §0T®yl ) - 9-t et r ahydr pyran- 2-

yl - 9H purin-6-am ne (Preparation (20.0g, 47.9 in N, N

di met hyl formam de (100m ) was tregted with potassium cyani de (6.24g, 10
95.8mmol ) and the resulting m xtwfe was heated at #’f00C under a nitrogen

at nosphere for 48 hours. The pg X Ire was t.hen to roomtenperature,

diluted with water (1000m) {nls/iwed for 2 fo erS//'l\T,mﬁ, resulting solid
was Q\\N

’ o)
b _

A suspension of 6-[(4-methoxybenzyl)amino]-9-tetrahydro-2H-pyran-2-yi-9H-
purine-2-carbonitrile (Preparation 18) (3.20g, 8.78mmol) in ethanol (250mi) was
saturated with ammonia gas and heated gently until a solution was achieved.

2

This solution was then treated with Raney (trade mark) nickel (0.649),
10 pressurised to 414 kPa (60psi) with hydrogen in a sealed vessel and stirred at
60°C for 18 hours. TLC analysis showed that some starting material sill
remained and so further Raney (trade mark) nicke! (0.15g) was added and the
mixture again pressurised to 414 kPa (60psi) with hydrogen in a sealed vessel
and stirred at 60°C for 18 hours. The mixture was cooled and filtered through a
3 15 pad of Arbocel (trade mark) and the solvent was removed under reduced
pressure. The residue was azeotroped with dichloromethane (x2) and then
purified by column chromatography on silica gel eluting with dichloromethane :
methano! : 0.88 ammonia (97 : 2.5 : 0.5 by volume) to afford the title compound
as a cream foamn (1.65g).
20
MS: 369 (MH*)

'H-NMR (CDClg) 6 : 7.89 (1H, s), 7.28 (2H, d), 6.85 (2H, d), 6.00 (1H, br ), 5.72
(1H, dd), 4.80 (2H, br m), 4.16 (1H, dd), 3.98 (2H, d), 3.76 (4H, m), 2.33 (2H, br
25 m), 1.60-2.15 (6H, m).



filtered off and washed with water several tines. The solid was then

di ssolved in dichloronethane and washed sequentially w th jeiqioa6d brine.
The organic 15 | ayer was separated, dried over anhydrous magnesi um

sul phate, flg@reekand evaporated under reduced pressure. Tlll‘,aréf g}dL kng
solid was triturated with diethyl etheg,to afford the title € r?g Sas a
i ght brown solid (14.76g). Ms: 365 (MH#) 20 1HNWR (CDA3) S: 8.04 (1 H,
s), 7.27 (21 1, d), 6.86 (2H, d), 6.28 (1 H br m, 570 (1 H dd), 4.75

(2H, br m, 4.17 (1 H dd), 3.80 (4H, nm), 1.60-2.20 (6H, nm. 25 14 April

2. (A nomet rETERACA TN Ah{fe1F %gﬁ%ﬁﬁ‘%ﬁ%@pﬂ SppuRhyrp-2tpyERn:-

n-6-am ne 5 Ay93LpasineZ-yiimdthy()@-rdthgky inopdncatlfopmiidect r ahydr o- 2H
pyran-2-yl-9H puri ne- 2- carbonltrlle (Preparation 18) (3.20g, 8.78nmml) in

et hanol (250m ) was saturated with amoni a gas and heated gently until a
solution was achieved. This solution was then treated with Raney (trade
mar k) ni ckel (0.64g), 10 pressurfsed to 414 kPa (60psi) with hydrogen in a
seal ed vessel and stirred at for 18 hours. anal ysi s showed t hat
some starting material still ined and so f er Raney (trade mark)

ni ckel (0.159) was added and the] m xture again gdressurised to 414 kPa
(60psi) with hydrogen in a seaked vessel and rred at 60C for 18 hours.
The m xture was cool ed and red through Jpad ?i>é£bocel (trade

mar k) and the solvent was r \:,/eQ/Lmder redqc HN)\/H_

A solution of 2-methyl-1-propanesulfonyl chloride (J. Prakt. Chem., 1979, 321,
107-111) (0.84g, 5.36mmol) in dichloromethane (10ml) was added slowly to a
solution of 2-(aminomethyl)-N-(4-methoxybenzyl)-9-tetrahydro-2H-pyran-2-yl-
SH-purin-6-amine (Preparation 19) (1.65g, 4.48mmol) and ftriethylamine
10 (1.25ml, 8.96mmol) in dry dichloromethane (20ml) and the resulting mixture
was stirred at room temperature under a nitrogen atmosphere for 2 hours. The
mixture was washed sequentially with saturated aqueous sodium hydrogen
carbonate and brine, dried over anhydrous magnesium sulphate, filtered and
evaporated under reduced pressure. The residue was purified by column
15 chromatography on silica gel eluting with dichloromethane : methanol (99 : 1 by
volume) to afford the title compound as a pale yellow foam (1.55g). |

MS: 489 (MH")
20 "H-NMR (CDCly) 8: 7.92 (1H, s), 7.25 (2H, d), 6.84 (2H, d), 6.16 (1H, br s), 5.68

(1H. dd), 5.60 (1H, t), 4.73 (2H, br m), 4.40 (2H, d), 4.15 (1H, dd), 3.78 (4H, m),
2.97 (2H. d), 2.25 (1H, m), 2.05 (3H, m), 1.78 (3H, m), 1.04 (6H, d).
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pressure. The residue was azeotroped wi th dichl oronmethane (x2) and then
purified by columm chromatography on silica gel eIutlng\MtﬁaA ril 200
di chl oronet hane : nethanol : 0.88 anmmonia (97: 2.5 : 0.5 by J%'une to
afford the Wot&7Banpound as a cream foam (1. 659). 20 I\/S ISl H NVR
(CDbCI3) 8 7.89 (1 H s), 7.28 (2H, d),s86.85 (2H, d), 6.00 (1 H, br s),
5.72 (1 H dd), 4.80 (2H, br m, 4.16 (1 H, dd), 3.98 (2H, d), 3.76 (4H,
m, 2.33 (2H, br 25 m, 1.60-2.15 (6H, m. 14 April 2004 WO 01/27131

BCTI | BOO/ 01446 57 PREPARATI ON 20:

fII-({6-[(4- MEPWHNHWE):’J‘N-('{Q-][ AMhbRYER A FTh IMCTOH- ur:n-2-yl?meth -

2-yl - 9FLpur|n 2- % Lneth yl)-2-nmethyl - 1- propanésul f onam d utio

2- et hyl - | - A-Bpdhy b1mep9nesnlfenauudehydmahtondmem 1979, 321, 107- 111)
(0. 84q, 5.36mm|) i n dichloronmethane (10m ) was added slowy to a solution
of 2-(am nonethyl)-N (4-nmethoxybenzyl)-9-tetrahydro-2H pyran-2-yl -

9H puri n-6-am ne (Preparation 19 (1.65g, 4.48mol) and triethylamne 10
(1.25m, 8.96mmol) in dry dichliQromethane (20m ) and the resulting mxture
was stirred at roomterrperatur nder a nitrogen pt nosphere for 2 hours.
The m xture was washed sequentyally with satur aqueous sodi um hydr ogen
carbonate and brine, dried ovg anhydrous magne sul phate, filtered and
evapor at ed under reduced pnﬁs ure. residue was purified by colum 15
chromat ography on silica g | fle 'U| tlyr’;% h di chl $f omret hane : met hanol (99: 1

by wvolune) to afford th% ound as % i/yel foam (1.55q).

z

CI

=

2} B
A solution of N-({6-[(4-methoxybenzyl)amino}-9-tetrahydro-2H-pyran-2-yl-9H-
purin-2—yl}methyl)—2—methyl-1-propanesulfonamide (Preparation 20) (1.55g,
3.17mmol) in ethanol (100ml) was treated with hydrochloric acid (2N, 4.5mi).
The mixture was stirred at room temperature for 18 hours, after which time a
10 crystalline precipitate was filtered off, washed with ethanol and dried to afford
' the title compound as a white solid (1.03g).

MS: 405 (MH"), 427 (MNa")
15 'H-NMR (DMSO-ds) & : 8.54 (1H, br s}, 7.68 (1H, br m), 7.35 (2H, d), 6.87 (2H,

2 d),4.80 (2H, br m), 4.31 (2H, d), 3.72 (3H, 5), 2.91 (2H, d), 2.06 (1H, m), 0.93
(6H, d). |

20
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M5: 489 (MHO) 20 1H-NMR (CDCI3) b : 7.92 (1 H s), 7.25 (2H, d), 6.84 (2H
d, 6.16 (1 H br s), 5.68 (1 H dd), 5.60 (1 H t), 4. 73 K%ﬂ%boﬁj 4. 40
(2H, d), 4.15 (1 H dd), 3.78 (4H, m, 2.97 (21-1. d), 2.2 , 2.05
(3H, M, 1. wWwe3H31mM, 1.04 (CH d). 25 14 April 2004 V\DO

FCT/ | BOOY 01446 58 PREPARATI ON 21: N y&%%‘"‘“
({6-[ (4- Met hoxybenzyl ) am noj -91- 1- purin-2-yl } met hyl ) -

2-met hyl - | - propanesul f onam de hydrochl oride 5 A sol ution of N

({6-[ (4-net hoxybenzyl )am no] - 9-t et rahydr o- 2H pyr an- 2-yl -

(D 2-¥) ) TRAEPRFATION 9b: (e REMASTY.L M Soki-slfe Wélﬂui’@b?glﬁyﬁﬁ?

3.17mml ) in ethanol (100m ) wWas treated orrc aci

4.5m). Thé-{@- tﬁuwmmmmmlalo]nmnqu@wﬁérmemm(ybnnzw)a\lrmuloqﬂfﬁf ter
which time a 10 tallin I p ﬁtewasflltered of f, washed with

et hanol and Wf'@g'ﬁﬁﬁ' F'g ﬁé" enzedifound as a white solid. (1.03g).
MS: 405 (MH), 427 (MNaj 15 "H-NWR (DVMSO-d6) 8 : 8.54 (1 H, br s), 7.68 (1
H br m, 7.35 (2H, d), 6.87 (2H, d), 4.80 (2H, br m, 4.31 (2H, d), 3.72
(3H, s), 2.91 (2H, d), 2.06 (1 H m, 0.93 (6H, . 20 25 1 4 April 2004
WO 01/ 27131 PCTI 1800/ 01446 59

-

A suspension of N-({6-[(4-methoxybenzyl)amino]-9H-purin-2-yljmethyl)-2-
methyl-1-propanesulfonamide  hydrochloride - (Preparation 21) (0.25g,
0.57mmol) in 1,1,1,3,3,3-hexamethyldisiiazane (10ml) was heated at reflux
10 under a nitrogen atmosphere for 90 minutes until a solution was obtained. The
solution was allowed to cool to room temperature and the solvent was removed
under reduced pressure. The residue was azeotroped from dichloromethane
and then acetonitrile. The residue was dissolved in acetonitrile (5ml) and
treated with a solution of (25,3R.4RA)-5-(acetyloxy)-4-(benzoyloxy)-2-
15 [(ethylamino)carbonyljtetrahydro-3-furanyl benzoate (Preparation 26) (0.30g,
0.68mmol) in acetonitrile (5mi) and trimethyisilyl trifluoromethanesulfonate
(0.12ml, 0.68mmo!). The resulting solution was stirred at room temperature
under a nitrogen atmosphere for 19 hours. TLC analysis showed that some
stating material  stil remained and so further trimethylsilyl
20 trifluoromethanesulfonate (0.08ml, 0.17mmol) added and the siirring continued
for 3 hours. The mixture was diluted with ethyl acetate (20ml) and washed with
saturated aqueous sodium hydrogen carbonate. The organic layer was
separated, washed with brine, dried over anhydrous magnesium suiphate,
filtered and evaporated under reduced pressure. The residue was purified by



PREPARATI ON 22: (2R, 3R, 4S, 55) - 4- (Benzoyl oxy) - 5- [ (et hyl am no) car bonyl]
2-{2-{[(isobutyl sul fonyl ) am no] net hyl } - 6-[ (4- nmet hoxybenzyl )2 o84t
purin-9-yl}tetrahydro-3-furanyl benzoate 5 0 NSI "1 0 A susp&ﬁm on of
N ({6-[ (4- nwiohiareyisanzyl ) am no] - 9H- puri n- 2-yl } met hyl ) - 2- et pPdrboeoso1446

- propanesul f onam de hydrochl oride (Preperation 21) (0.25g, 0.57mml) in
1,1,1, 3, 3,3-hexanet hyl di sil azane (10m ) was heated at reflux 10 under a
nitrogen atnosphere for 90 mnutes until a solution was obtained. The
solution was allowed to cool to roomtenperature and the sol vent was

renoved undmlumadwaﬁi'naro@mh}e-onTMIia‘aésgr ueluting awithotd ogredidrt osystem of
di chi or onet Qda@% and then acetonitrile he residue was di ssolved in

acetonitril ﬁfﬁmﬁmnet r dBedaN@l (B9 P&t P¥nvelume} gradually changing to

2S, 3R, 4R
E(et hyl am) no é‘gé ony tetr é}m%ﬁéf)?g?ﬁ?gﬁs’f’@"??z ?fforfi the tlggactomcpno%asa
(0.30g, O.ethiteofoam 24Bmgpnitrile (5m ) and trinethyl silyl

trifluor t hanesul fonate (0.12nm, 0.68mmol). The resulting solution was
stirred roomterrperature under a nitrogen atnosphere for 19 hours. TLC

anal ysi s shousdzaba ﬁ"éﬁﬁg' ng material still remained and so further
trinethylsilyl 20 triff'uoro nesul fonate (0.03m, 0.17mmol) added and

the stirring continued for 3 hours. The m xture was diluted with ethyl

carbonat o THNBRCBER 3h DRePC b BbGtaR, shoBecBhi Bh 6B (F" 8. usaver
anhydr ous mwﬂeatl}m? as'(ﬂhaaa) 7é3 é&ﬁr RY, 208 QYRRAS, .66 (2108), 5DBUERH m),
pressure. The residue was pu

- 10571 (1R, 1), 4.93 (1H, d) 475 (2H br m), 4.4 (2H, d), 3.80 (3H, 5), 3.47 (1H,

m), 3.34 (1H, m), 2.91 (2H, 1), 2.27 (1H, m), 1.15 (3H, 1), 1.04 (6H, d).

PREPARATION 23: (3a5,4S,6R,6aR)-N-Ethyl-6-methoxy-2,2-
dimethyltetrahydrofuro]3,4-d][1,3]dioxole-4-carboxamide
15

o ;
L

Oxalyl chioride (14.0ml, 160mmol) was added dropwise to a stirred solution of
20 (3aR,45,6R,6aR)-6-methoxy-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-
carboxylic acid (J. Amer. Chem. Soc., 1958, 80, 5168-5173) (23.30g, 107mmol)
in anhydrous dichloromethane (120ml) and N,N-dimethylformamide (2 drops)
and the mixture was stirred at room temperature for 3 hours until gas evolution
had ceased. TLC analysis showed that some starting material still remained
25 therefore further N,N-dimethylformamide (2 drops) was added and the stirring
was continued for 1 hour. The solvent was removed under reduced pressure
and the residue azeotroped with anhydrous dichloromethane (x2). The residue
was then dissolved in anhydrous dichloromethane (200ml) and the resulting



14 April 2004 WO 01/27131 PCT/1B00/ 01446 60 col umm chr omat ogr aphy on
silica gel eluting with a gradient system of dichl oronet hameAp i1 9B @ anol
(99.5 : 0.5 by volune) gradually changing to dichloronethane "

(99 : 1 by welspeizto afford the title conpound as a whlte 4&5@) 5
M. 786 (M—l}) 808 (MNal "H NWR (CDClI 3)¢5: 8.06 (2H, d), dﬂE@OE@

7.84 (2H d), 7.61 (1 H, dd), 7.53 (1 H dd), 7.45 (2H, dd) 7.33 (41-1,
m, 7.05'(1 H m, 6.89 (2H, d), 6.26 (4H m), 10571(1H t), 4.93 (1 H,
d)475(2H br m), 4.44 (2H, d), 3.80 (3H, s), 3.47 (1 H m, 3.34 (1 H,

5 3’ (23(% gé%ﬁ% %@va%ﬂéé[eﬁyﬁlrgb ﬁ%et é@g(&g&lﬁmme (M |f19'é'traﬂg/dro'?5§PrrA‘%an\l

di net hyl t et rmwlrrm‘l)ur’]d{zé% s@ltd@hlwabdeﬁﬁol Starid et fvovanemperdtard®O48! hburs.
chloride (14,01, was added dropwi se to a stirred solutlon of 20
(3aR, 4S, 6R, GaRfY %%&Sédml) Wah aﬂﬂﬁwwf thenyrixiere mas siirradfor Ry mingies. 4

carboxylic I

107mm|>/) [ ﬁﬁ%eﬁﬁ&?r ous or one 5%%'}5%?8%?1%@“@%% ié%ﬁpneag\ﬁé? w fied, t(’j% (2

dr ops) | and cdim:]'nmdnhmmata@aphy rmm?snﬁd:a rgmhimeuﬁn@er\mtrur@ gmdlwthmystemnbfl |
as evolutio ad cease ana o} t sone st materia

O b e eI mAADE.: U At (odi Bt bl Mo Tah e Al ChATg G,
dded dt bl i i f. d

e f nduechibldhefiane!'Ainp Yl daT. 46 By DBKime) TRRAY (R t¥Dri ot

di chl or onet Fesna yel@y sokd€24.0gHue

10 MS : 246 (MH")

'H-NMR (CDCls) 5 : 6.53 (1H, br m), 5.12 (1H, dd), 5.07 (1H, d), 4.60 (1H, d),
4.54 (1K, dd), 3.46 (3H, s), 3.32 (2H, m), 1.51 (3H, s), 1.34 (3H, ), 1.15 (3H, 1).

15 PREPARATION 24: (25,35,4R)-N-Ethyl-3,4-dihydroxy-5-methoxytetrahydro-
2-furancarboxamide

Wl Te)

\/n S

A solution of (8a5,45,6R,6aR)-N-ethyl-6-methoxy-2,2-
20 dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-carboxamide  (Preparation  23)
{24.60g, 100mmol) and pyridinium p-toluenesulphonate (2.50g, 10mmol) in

methanol (500ml) was heated at reflux for 18 hours. NMR analysis showed that
some starting material stili remained. The solvent was evaporated under
“reduced pressure and the residue was dissolved in methanol (500mi) and
25 heated under reflux for 8 hours. NMR analysis showed that some starting
material still remained. The solvent was removed under reduced pressure once
more and the residue was dissolved in methanol (500m!) and heated under
reflux for 24 hours. The solvent was then removed under reduced pressure and



was then dissolved in anhydrous dichloromethane (200n) and the resulting
14 April 2004 WO 01/27131 PCTIIBOO 01446 61 sol ution was tyegdfdogy opw se
with ethylanmine (2Min tetrahydrofuran, 140ml, 280mmol). This solution was
left to stawd @anrrseom tenperature for 48 hours. Diethyl etheriged®aily was
added and the m xture was stirred for 1§ mnutes, filtered and evaporated
under reduced pressure. The residue was purified by 5 columm chromat ography
on silica gel eluting with a gradient system of dichloronmethane : ethyl
acetate (100: O by volune) gradually changing to dichioronethane : ethyl
acetat e (44:heb réstdye! wae) aieotiiped dmh%uéhi@ﬂoen@mﬁneuo@) &s affordl tivviglel i d
(24.70g). 10 M5 :246 (M#4) 'HNWR (CDCI3) 8 : 6.53 (1 H br m, 5.12 (1 H
dd), 5.07 (1cempeyndas@n ¢ih(20,5Q9), 4.54 (1 H, dd), 3.46 (3H, s), 3.32 (2H,
m, 1.51 (3H, s), 1.34 (3H s), 1.15 (3H Q 15 PREPARATI ON 24:
(2S,3S,4R)-111-Ethyl -3, 4-di hydr oxy- 5- met hoxyt et rahydr o- 2-furancar boxam de

A sol ution ofH-f\RAS. 5D QGaRsﬂavgtmybr tfn)rret boX0.Z5H;- d)304 94 (0.75H, d), 4.46
di met hyl tetrah drof uro 4-d] [ di oxol‘e- 4- car boxani de éPre arati on %ﬂ)

(24.60g, 30 . aHnnﬂnwAt(@laﬁiﬁe@,d)L pH¥NGS Mb. 368, 04&f)) 3

met hanol (50 { 18 hours. NMWR anal ysis showed
that sone s ’rvg ﬁmﬁg nq‘)s,“fé ﬁr@?ned The sol vent was evaporated
under reduced pressure and the resi due was di ssolved in nmethanol (500ml)
and 25 heated under reflux for hours. NWMR anal ysi s showed that somne

starting nePBEPARATION 25éMM5S)FI4E(B§W9$QX%[@M9@HnG)ﬁﬁPOMHC%ed
pressure on ﬁletﬁ'gxﬁe%ﬂyﬁpgd’ﬁﬁ'aﬂﬂebmoﬁ' ssol ved in nethanol (500nml) and

heat ed under
™y 10

“OH

A solution of benzoyl chloride (30.0ml, 259mmo!) in dichloromethane (100mt)

was added slowly to a solution of (2S,35,4RA)-N-ethyi-3,4-dihydroxy-5-

15 methoxytetrahydro-2-furancarboxamide (Preparation 24) (20.50g, 100mmol)

N, and pyridine (33.0ml, 409mmol) in dichioromethane (400ml) and the resulting

mixture was stirred at room temperature for 18 hours. The solvent was removed

under reduced pressure and the residue was partitioned between diethyl ether

and hydrochloric acid (1M, 300ml). The layers were separated and the aqueous

20 layer was re-extracted with diethyl ether. The organic layers were combined,

washed sequentially with water and brine, dried over anhydrous magnesium

sulphate, filtered and evaporated under reduced pressure. The residue was

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

of dichloromethane : diethyl ether (95 : 5 by volume) gradually changing to

25 dichloromethane : diethyl ether (80 : 20 by volume) to afford the title compound
as an oil and as a mixture of o and f anomers (37.0g).



reflux for 24 hours. The solvent was then renoved under reduced pressure
and 14 April 2004 WO 01/27131 PCT/1B00101446 62 the residug Aif26g£0t r oped
wi t h dichi oronet hane (x3) to afford the title conpound as an oil (20.509).
4H NVR ( CDCA®) 05371316- 58 (1 H, br m), 4.99 (0.25H, d), 4.94 ( C'F@ﬂ/?% 4. 46
5 (0.25H, d), 4.37 (1.5H, n), 4.24 (0.2%H dd), 4.05 (1 H m. 5B 751,
s), 3.47 (2.25H, s), 3.30 (2H, m, 1.16 (3H, m PREPARATI ON 25:

(3R, 4R, 5S) - 4- (Benzoyl oxy) - 5-[ (et hyl am no) car bonyl ] - 2- et hoxyt et rahydro
3-furanyl benzoate 10 A solution of benzoyl chloride (30.0r, 259mmpl) in

di chl h I ' f

(o552 G NN R 38000, AN YRE AL 08 319, 9, 701,088,

éPr ﬁ_par at i ?Edﬁq.?gﬂgGG(I@H, AN ees) (1 I-Friﬁk myr B;BT¢1H3&I)QFB.?Q409ZdSI®,{ did),r6.46

i chi orone n eresultin xture was stirr at room

t enper at ur e ?@55@88}1%@%%@@} 3e1‘7t %%gHr gmﬂv%% Rn@ay 3f5§d§?cgﬁHpﬁbs%&9e
dth ' 5['@&) fi di et hyl h d hyd hl ori

and t he rem%ﬁi : %235? géﬂ,%ﬁd'_égt@@ggr_ I ethyl ether an ydrochl oric

acid (1 M 3 yers were ated and the aqueous 20 | ayer was
re-extracbed with diethyl ether. The organic |ayers were conbi ned, washed

sequential | y_w d brine, .dri over anhydrous magnesi um

sul phate, fi PM@M?&A&%@%@&%W -‘bfl&%m@@xgh “resi due was
purified by q{@m %ﬁx | b I LOg With a gradient _
system of dﬁgt or o?r'g‘? an%aggglfégh@u@t%g?%@gé yélvol unme) gradually
changing to 25 dichl oronethane : diethyl ether (80 : 20 by volune) to
afford the title conpound as an oil and as a mxture of a and O anoners

(37.0g). , o
o}
Q

\\/“‘l\Rj o ° ~

(o]

10
A solution of (3R,4R,55)-4-(benzoyloxy)-5-[(ethylamino)carbonyi]-2-
methoxytetrahydro-3-furanyl benzoate (Preparation 25) (37.0g, 89.6mmol) in a
mixture of acetic acid (330ml, 5.77mol) and acetic anhydride (67ml, 709mmol)
was cooled to -10°C and treated dropwise with hydrochloric acid (12N,
15 7.0ml,132mmol). The mixture was stirred for 18 hours, during which time it was
allowed to warm to room temperature. After re-cooling the mixture to 0°C, water
(1000ml) was added slowly and the mixture was extracted with ethyl acetate
(3x500ml). The organic layers were combined, washed sequentially with water,
saturated aqueous sodium hydrogen carbonate and brine, dried over
20 anhydrous magnesium sulphate, filtered and evaporated under reduced
pressure. The residue was purified by column chromatography -on silica gel
eluting with a gradient system of diethyl ether : pentane (66 : 44) gradually
changing to diethyl ether:pentane (100:0). The residue was further purified by
column chromatography on silica gel eluting with a gradient system of
25 dichloromethane : diethyl ether (95 : 5 by volume) gradually éhanging to
dichloromethane : diethyl ether (90 : 10 by volume) to afford the title compound
as a mixture of a- and f-anomers (15.40g).



14 April 2004 WO 01/27131 63 PCT/1BOO 01446 1H NVR (CDClI 3) 8: 8.16 (0.5H,
d, 7.95 (1.5H d), 7.88 (1.5H d), 7.81 (0.5H d), 7.25-7.%bagMbood . 6.65
(1H, br m, 5.88 (1H m, 5.60 (0.75H, dd), 5.46 (0.25H, d), 5.23 (0.75H,
d), 5.17 (Owd92743), 4.80 (1 H m, 3.59 (2.25H, s), 3.49 (R/Bbbo™)s 3- 39
(2H, m, 1.23 (3H, t). 5 PREPARATI ON 26¢4

(2S, 3R, 4R) - 5- (Acet yl oxy) - 4- (benzoyl oxy) - 2-

[ (et hyl am no) car bonyi ] t et rahydr o- 3-furanyl benzoate 10 A sol ution of

(3R, 4R, 5S5) - 4- (benzoyl oxy) - 5-[ (et hyl am no) car bonyl ] - 2-

met hoxyt et r ahydr o- 3-furanyl benzoate (Preparation 25) (37.0g, 89.6mmol) in

Zoommol ) vasRBIN (GORR)S o & Tlp.P e od o LD ArEer B L2 oA o7 B i

(12N, 15 7. Qyl 7l {(?Hmﬁsgzﬁg@.hﬂ,‘t@@;gﬁé {dﬂq, BPﬁwt).1§.4*GOtéT.§H HHﬁ-i){‘ﬁA‘Q“i ch

time it was al [owe oom erature. After re-cooling e

m xture to (G 6Hatdlr6.0T {06H ddmds9ad0dsH st)pBlER 40.6H, ), 5i.44 (P4H e}, 4.94

extracted. wi th, ethyl ac te, ( )., Fh [ er. e .G | hed,
washed seudhats 9 4k (.4EC e S5818H b & Br LBEE STt irDgdrd e
carbonate angybrine, dried over 20 anhydrous nmagnesi um sul phate, filtered
and evaporated under reduced pressure. The residue was purified by colum
chromat ography on silica gel eluting with a gradient system of diethyl

et her : pen : | ' i ' J(@tger : pent ane
(100: 0) . Thtewrﬁgg?\gﬁ\eﬂ%h?ﬂ%grg’dpﬁ’rs iFPf% Rﬁ“ggpﬁéﬁygﬁr g%:’aétlography on
silica gel aliphenylethyljaminple@itipurin@sy@ri-ethyl-3,4-dihydroxytetrahydro-2-

10 furancarboxamide

Ph
HN™Y Ph
Ny Ph HN
o A1 — N Ay Ph

B 10% wiw Palladium on carbon (400mg) was added to a solution of

156 (25,3R,4R,5R)-4-(benzoyloxy)-5-{2-cyano-6-[(2,2-diphenylethyl)amino]-9H-
purin-g-yi}-2-[(ethylamino)carbonyl]tetrahydro-3-furanyl benzoate (Preparation
7) (2.0g, 2.70mmol) in ethanol saturated with ammonia (40ml). The reaction
mixture was stirred under an atmosphere of hydrogen (414kPa, 60psi) for 16
hours at room temperature, filtered through Arbocel (Trade Mark) and

20 evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel eluting with dichloromethane : methanol : 0.88
concentrated aqueous amwmonia (95 : 5 : 0.5 by volume gradually changing to
90 : 10 : 1 by volume) to give the title compound as a solid (1.2g).



25 di chl oronmet hane : diethyl ether (95 : 5 by volune) gradually changing to
di chl oronet hane : diethyl ether (90 : 10 by volume) to affojdathecbstle
conmpound -as a m xture of a- and 3-anoners (15.40g). 14 April 2004 WO
01/27131 PGWOIBR01391446 64 'H NWR (CDCI3) 8 : 8.12 (0.8H, orhoddiad- 2H
d, 7.92 (1.2H, d), 7.79 (0.8H, d), 7.2¢ 7.65 (6H, m, 6.73 (0.4H, c?), 6. 62
(0.4H, br m, 6.46 (0.6H, br m, 6.42 (0.6H, d), 6.07 (0.4H, dd), 5.95
(0.6H, t), 5.72 (0.6H, d), 5.44 (0.4H, t), 4.94 5 (0.4H, d), 4.86 (0.6H,
d, 3.36 (2H, m, 2.17 (1.8H, s), 2.10 (1.2H, s), 1.20 (3H, n). PREPARATI ON
27: (2S,3S, 4R:IWR5(D%33M90)®HEBSY$1H, 6),18.453.30 (1H, br s), 7.45-7.10 (10H, m),

di phenyl et hyl) am no] - 9H puri n-9-yl ) - N-et hyl - 3, 4- di hydr oxyt et rahydro-2- 10

f ur ancar box afi19e6.00fAH, an), K. 6h413Q (2bh m), 4.35-4.10 (6H,;M). N03.05 (2H, m)0 4"
"N u 2 NH 34 h‘d_—bég%w W])Pal | adi um on carbon (400ng) was added to a
solution of °° ) T

10
15
20
25

30



15 (2S, 3R, 4R, 5R) - 4- (benzoyl oxy) - 5- { 2- cyan- 6- [ ( 2, 2- di phenyl et hyl ) am no] - 9H
purin-9-yl)-2-[(ethyl am no)carbonyl]tetrahydro-3-furanyl beuzaliegos
(Preparation 7) (2.0g, 2.70mmvl) in ethanol saturated with a nira (40nt).
The reacti owoanrzttaare was stirred under an atnosphere of hydicaggneedidkPa,
60psi) for 16 hours at roomtenperature, filtered through Arbocel (Trade
Mar k) and 20 evaporated under reduced pressure. The residue was purified by
colum chronmat ography on silica gel eluting with dichloronethane :

met hanol : 0.88 concentrated aqueous ammonia (95 : 5 : 0.5 by volune

gradual ly changing to 90:10: 1 by volune) to give the title conpound as a

solid (1.2g9). 14 April 2004 ﬁ 3’(5 00 ? 65 1H NVR ( D6- DMBO)
, OH, m, 6.10-6.00 (1

5: 8.55 (1 H s), 8.45-8.30 9ic, 8 .
H m, 4.70-4.50 (2H, nm), 4.35-4.10 (6H, m, 3,20-3.05 (2H, m), 1.10-0.95
(3H, m. 5 10 15 20 .25°30 14 April 2004 WO 01/27131 PCTClI BOO 01446 66
PHARMACOL OG Althescomponvidaldf Examplespbdihdeeref teBleahfor entitinflanueatery estiéty f or
anti -inflanBt QEx ag8iY' b inhibit neutrophil function (which indicates A2a receptor
agonist activity) by the method described on page 20 and all had an ICs of less

than 1 micromolar.



5 by their ability to inhibit neutrophil function (which indicates A2a
receptor agoni st activity) by the nethod described on page QOA&WQOQJ‘I had
an 1C50 of less than 1 mcronolar. 14 April 2004 WO 01/27131 67

PCT/ | BOO/ O éB104381 MS 1. A conpound of the formula H N, | Afigoeos4° (1)
5 or a pharmaceutically acceptabl e saltgor sol vate thereof, wherein RL is
hydr ogen or Cl1-C6 al kyl optionally substituted by 1 or 2 substituents each
10 i ndependently sel ected from phenyl and napht hyl, said phenyl and

napht hyl being optionally substituted by Cl1-C6 al kyl, Cl1-C5 al koxy, halo or
cyano; Ais GLAIME or Cl-C3 alkylene; 15 R2 is (i) hydrogen, Cl-C6 al kyl,
C3-C7 cycl oal kyl, phenyl or naphthyl, said C3-C7 cycloal kyl, phenyl or
napht hyl being optionally substituted by Cl-C6 al kyl, phenyl, Cl-C6

al koxy- (Cl- G6) - al dg@gﬁ ( +al kyl, fluoro-(Cl-C6)-al kyl,
quoro-(Cl-%)-ali%é?‘, -@@%E@?@;}?, hal o, -OR3, cyano, -COOR3, C3-C7
cycloal kyl, -S(O nmR4, -NR3R3, -SO2NR3R3, -CONR3R3, -NR3COR4 or 20
-NR3SQ2R4, with the proviso that R2 is not gitydrogen when A is a bond, or
(ii) when Ais C2-C3 al kyl ene, -NR8R9, HER3, -COOR3, -0OCOR4, -S02R4,

or a pharmaceutically acceptable salt or solvate thereof, wherein

R’ is hydrogen or C-Cs alkyl optionally substituted by 1 or 2 substituents each
10 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 C4-Cg atkylene;

15 R?is (i) hydrogen, C1-Cs alkyl, Cs-C; cycloalkyi, phenyl or naphthyl, said C5-C;
cycloalkyl, phenyl or naphthyl being optionally substituted by C4-Cs alkyi,
phenyl, Ci-Cs alkoxy-(Ci-Ce)-alkyl, RPR®N-(C1-Ce)-alkyl, fluoro-(Cy-Ce)-alkyl,
fluoro-(C1-Ce)-alkoxy, C»-Cs alkanoyl, halo, -OR® cyano, -COOR®, CsCy
cycloalkyl, -S(O)nR*, -NR°R®, -SO.NR’R?, -CONR®R®, -NR*COR* or

20 -NR’SO.R*, with the proviso that R% is not hydrogen when A is a bond,
or (i) when A is Co-C; alkylens, -NR°R®, -OR®, -COOR’, -OCOR*, -SO:R’,
-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 to 4 ring nitrogen atom(s) or 1 or 2 nitrogen and 1 oxygen or 1

25 sulphur ring atoms, optionally C-substituted by oxo, C4-Cs alkoxy-(C4-Ce)-alkyl,



-CN, -SO2NR3R3, -NR3COR4 or -CONR3R3, or (iii) a Clinked, 4 to 11

nmenber ed, nono or bicyclic heterocycle having either from1J4 Ap}ugom ng
nitrogen atonm(s) or 1 or 2 nitrogen and 1 oxygen or 1 25 sul phur ring

at ons, opt iWAAME3IC-substituted by oxo, C,-C6 al koxy- (Cl- C6rcairkyio1sdsd
April 2004 WO 01/27131 68 PCT/I1BOQ 0144 R3R3N- (Cl- C6) - al kyl
fluoro-(Cl-C6)-al kyl, fluoro-(Cl-C6)-al koxy, fluoro-(C2-C5)- al kanoyl,

hal o, cyano, -ORS, R6, -COR5, -NR5R5, -COCRS, -S(OnR6, -S02NR5R5,

- CONRSR5, - NRBSOPR6 or - NRSCOR6 and optional Iy N-substituted by Cl-C6

al koxy- (C1- GERA-(GH- Csmmwf(mem-eawm fﬂumw«ﬁc(cs) Elkpxg Higoro{Cpisp- 5

Mot al R Relo g Q" Br. i N R b OOHS Safy 3. 7
cycl oal kyl apm Wﬁ (E@NFFRGL -t@ﬁf‘?@ “&V' NF@@:cfﬁa ﬁbf&'o%bhxhy I\P@@:B%tituted

napht hyl or het s Cl- 3 | oal kyl', phenyl apht hyl
or het: 20 My §1{$5 &"@KVIQ Gepatkyl,u B Nf(%i‘(és wfw nfltu¢r@r(§1di‘a)@k3dndluam-

eans, 18 MBS B YA o oghl oo B16) e A8 of e 22011

pyridazinyl, pyrazinyl, quinolinyl, |soquinolinyl, benzi m dazol yl ,
qU|nazoI|nyI phthala2|nyl benzoxazolyl or qui noxalinyl, each optionally
substituted by C -C6 aIkyI, Cl- C6 al koxy, cyano or halo; 30 R7 is nethyl,

ethyl or cy@xpipRy,-BELR ‘C28Y cycloalkyi or phenyl;
\; 10

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

R°® is H, C,-Cs alkyl, Ca-C7 cycloalkyt, phenyl, naphthyl or het;

15

R® is Cy-Ce alkyl, Ca-C7 cycloalkyl, phenyl, naphthyl or het;
20 mis0,1or2;

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

25 pynmidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
quinazohnyt, phthalazinyl, benzoxazolyl or quinoxalinyl, each optionally
substtuted by C4-Cg alkyl, C4-Cs alkoxy, cyano or halo;

30 R’ is methyl, ethyl or cyclopropylmethyl; and



14 April 2004 WO 01/27131 PCTI I EOO/ 01446 69 either, R8 and RO, taken
together with the nitrogen atomto which they are attached14rg5}ngg@41t
azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl,

honopi peri del,lz-]lilﬂerpl perazinyl or tetrahydroisoquinolinyl, g
optionally substituted on a ring car bon&%tom by G -C6 al kyl, p@%}ﬂﬂﬁ

cycl oal kyl, 5 phenyl, Cl1-C6 al koxy-(Cl-(6)-al kyl, R3R3N-(Cl-C6)-al kyl,
fl uoro-(Cl- C6) -al kyl, - CONR3R3, -COOR3 or C2-C6 al kanoyl, and opti onal | y
substituted on a ring car bon atom not adj acent to aring ni trogen at om by

fluoro- (G - VtaleE

- NR3CCR£1 or _k@sﬂana tgg?ﬁpsgﬁ;‘?ﬁh lrlI%‘e'}uom)pl pera2| n%m :
Be| gg (():gt i f)Eattaqhe;ilbepnesgnbggehﬁnEple plerolidingt, rptpemgnyl mmﬂmnylabimhimkiyt oA
y C1 a en 1 al kox

f1 uor o- (Cl- cé oPIR H*szh caom%nﬁf#myt c@bRKg %ersf’ %oev-epaa§ikypac %ﬁ@g

or henzyl _ang’ W‘Rg #“?F%“’%EU@%Q? e Ay GLoE A RESH Bl
f1 uoro- él Chb- (ﬁmewlk)ﬁrCs (Edkdij(Q cg)exm H l\q&acg)aalhyll, fh:ore-iéOZ-I’(R}mwl,Z A
conmpound as

optionally s e e@@@ﬂf re| QQYé-n?Ede Wf’d ﬁ'ﬂgg‘b@é{ﬁg | 9"3@I é'&ged
from phenyl a@@oﬁaenbﬁrhuét acﬁabé'ntptb%whg q?'wafombg f%ké@c%s)-ﬁﬂﬁxk}’ha!o

Q, or ano,

substituted £1-C6 a
Cl- C3 al kyl ETéB ,26}(&@”-5%@),),9%» eNBdBn -%‘SzNB?JFh 3 NR Mﬁbrc;htﬂ%(ﬁm@ ,, and
phenyl or na cycl oal kvl I I,n
optional |y Sg%@rﬁ‘ b%ga%ﬁl-ﬂy@efgcgom%raz%- -yIOBem o;?tlon ?IB umlstltuq 6h the
10 ring nitrogen atom not attached to A by C4-Cg alkyl, phenyl, C4-Cs alkoxy-(Cz-
Ce)-alkyl, R*R®N-(C2-Cq)-alkyl, fluoro-(C1-Ce)-alkyl, C2-Cs alkanoyl, -COOR?, Ca-
Cs cycloalkyl, -SO-R?, -S0.NR*R® or -CONR’R®,

or, R is H, C;-Cs alkyl, C5-Cs cycloalkyl, phenyl or benzyl and R? is H, C-Ce
15 alkyl, Cs-Cs cycloalkyl, phenyl, benzyl, fluoro-(C-Ce)-alkyl, -CONR®R?, -COOR?,
C2-Cs alkanoyl or -SO.NRR®.

2. A compound as claimed in claim 1 wherein

20 R'is hydrogen or C;-C alkyl optionally substituted by 1 or 2 substituents each
independently selected from phenyl and naphthyl, said phenyi and naphthyl
being optionally substituted by C,-Cs alkyl, C4-Cs alkoxy, hatlo or cyano;

A is a bond or C,-Cj alkylene;

25
R%is (i) hydrogen, C4-Cs alkyl, C3-C7 cycloalkyl, phenyl or naphthyl, said C3-C;
cycloalkyl, phenyl or naphthyl being optionally substituted by C,-Cg alkyl,
phenyt, C-Cs alkoxy-(C+-Cg)-alkyl, amino-(C+-Cg)-alkyl, fluoro-(C;-Cg)-alkyl,
fluoro-(C4-Ce)-alkoxy, C2-Cs alkanoyl, halo, -OR?®, cyano, -COOR?®, C+-C;

30 cycloalkyl, -S(O)mR*, -NR*R?, -SO.NR’R?, -CONR®R®, -NR°COR* or
-NR*SO.R*, with the proviso that R? is not hydrogen when A is a bond,




phenyl, Cl-C6 al koxy-(Cl-C6)-al kyl, am no-(Cl-C6)-al kyl,

fluoro-(Cl-C6)-al kyl, fluoro-(CLl-C6)-al koxy, C2-C5 al kanoleg - OR3,
cyano, -COORS, C3-C7 30 cycloal kyl, -S(OnR4, -NR3R3, -S02 , %\IRSRS
- NR3COR4 orwO-MRBSO2R4, with the proviso that R2 is not hydragasoodigsms A i S
a bond, 14 April 2004 WD 01/27131 PCT/18B00101446 70 or (ii) when Ais
C2-C3 al kyl ene, -NR3R3, -OR3, -COOR3, -0OCOR4, -SO2R4, -CN, - SO2NR3RS3,
-NR3COR4 or -CON R3R3, or (iii) a Clinked, 4 to 11 nenbered, nono or

bi cyclic heterocycle having either from1 to 4 rai :8 nit{o%en a ongs?:rtor I
or 2 nitrogedr andiilwbengis 6s-Cs AkyenghdNRPRAGORREOQRT, -FOGDRY -SOR®,

:l-
C-substi tut - - < =gl kyl , I no- (C1-C6) - al kyl ,
fl 33r 3- I( Cli- (Café séﬁ@&“ﬁu%@%éﬁ“@"@@%% fl>/uor ofiznczn?cg) - al Laﬁoy%/,
hal o, cyano,or ORgjji) BeC-Infkedo4 to MIRembered aono o Bidyfic hete‘i@@%é’@ﬂﬁ

vin
- CONRS5R5, -NR5S02R6 or -NRS5COR6 and optionally N-substituted " by C1-86
al koxy- ( C1- cdtheafrop 1 tarft riag nitroges) atenk(p) or  106@ witrogen @sid- kexygen e lioro 10

(1 v) wherd A Su8PHus (% afopty nuiorily BpetibeithBity: ot Crngs Al Gcer en.
BT e CLOA fuaselc i apluam(C Of st ute oo
f1 uor o- ( CL- @F;armlamlommcn-élajf, %-)'—CQR%UM R%z@éQﬂ ka%@)knﬁéhm 0, -OR3,
R Core or SRS By URNPEHY RSO SN SO AR opt RN R B
Cl- C6 al koxby(Cl-Ce@lkadyk((-Calralkyl; afand(,-Ca)-klkyl, flulovo(O+-Celalkg), flabkoH |,
RIS Ak ST o e
o or (iv) when A is C»-C; alkylene, N-linked azetidinyl, pyrrolidinyl, piperidinyl
or piperazinyi, each being optionally C-substituted by C4-Cs alkyi, phenyi, C1-Ce
alkoxy-(C1-Cg)-alkyl, amino-(C4-Cg)-alkyl, fluoro-(C4-Cg)-alkyl, fluoro-(G-Cg)-
alkoxy, C»-Cs alkanoyl, halo, -OR®, cyano, -COOR?, Ca-C; cycloalkyl, -S(O)mR?,
15 -NRR? -SO:NR°R?, -CONR®R®, -NR*COR* or -NR®*SO:R* and optionally N-
substituted by C4-Cs alkyl, phenyl, C1-Cg alkoxy-(C1-Cs)-alkyl, amino-(C2-Ce)-
atkyl, fluoro-(C+-Cg)-alkyl, Co-Cs atkanoyl, -COOR?®, Cs-C; cycloalkyl, -S(O)mB4,
-S0.NRR® or -CONR®R?,;

20 R%is H, Cs-Cs alkyl or phenyl;
R*is C;-Cs alkyl or phenyl;
R® is H, C;-Cs alkyl, Ca-C7 cycloalkyl, phenyl, naphthyt or het;
25
R®is Cy-Cs alkyl, Cs-C7 cycloalkyl, phenyl, naphthyl or het;
mis0, 1or2;
30 “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,



R4 is C1-C6 al kyl or phenyl; R5 is H Cl1-C6 al kyl, C3-C7 cycl oal kyl,
phenyl, naphthyl or het; 25 R6 is Cl-C6 al kyl, C3-C7 cycl Ol@.lA‘r}Hl podhenyl ,
napht hyl or het; misO, 1 or 2; 30 "het", used in the definitions of R5 and

R6, neans | pyrrolyl, imdazolyl, triazolyl, thienyl r :
t hi azol yI , Qé’?a“}%?"y%ﬂ, t hi adi azol yl, oxadi@azol yl, pyridinyl, P&f(ﬂ*ﬂ%’m“ﬁ% ,
pyridazi nyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimdazolyl, 14 April
2004 WO 01/27131 PCT/1B00/ 01446 71 quinazolinyl, phthalazinyl,

benzoxazol yl or quinoxalinyl, each optionally substituted by C, -C6 al kyl,

Cl-C6 al k i ' t . I, | net hyl .
513 " A comotuRzOmyE pifyazngl berzokazdi Punalaitl, Bheh KRiBRRREY 151 LY
conmpound as slistitetediby C|-8 alkil, d@1-C alkoxy, eyariceonhdloj sn€l- C3  al kyl ene. 10

5. A compound as clainmed in claim1l wherein Ais C2-C3 al kylene. 6. A
conmpound as clainmed in claim5 wherein Ais -CH2CH2-. 15 7. A conpound as

clainmed in anyiopeurf dt ' ' wherein R2 is Cl1-C6 al kyl,
phenyl or naphthyl ,Hvs’aﬁ; Q%‘ﬁéﬁ’?@é@?’@%ﬁ ional ly substituted by phenyl. 8.

A compound as claimed in claim7 wherein R2 is methyl, n-propyl, 20
'ngglroﬁf %lyl _ 23-rret h)( lc%%)dulnhyalls clglr}ﬁgéf Iir’l c|4air‘lr)1h1ecrzlsy legrhn? ra_’y\}uherle_it{] R‘%Qtah%né’f
4. A compound as claimed in claim 1 or claim 2 whetein A is Ci-Cs
alkylene.
10
5. A compound as claimed in claim 1 wherein A is C.-C; alkylene.

6. A compound as claimed in claim 5 wherein A is -CHaCHp-.

15 7. A compound as claimed in any one of the preceding claims wherein R? is
C+-Cs alkyl, phenyl or naphthyl, said phenyl being optionally substituted by
phenyl.

B. A compound as claimed in claim 7 wherein R? is methyl, n-propyl,
20 isopropyl, 2-methyiprop-1-yl, phenyl, 4-phenyiphenyl, 1-naphthyl or 2-naphthyl.

9.  Acompound as claimed in claim 5 or 6 wherein R? is -NR®R®, R® and R®
being as defined in claim 1.

25 10. A compound as claimed in claim 9 wherein R® and R® taken together
with the nitrogen to which they are attached represent piperidinyi.
11. A compound as claimed in claim 1 wherein -A-R? is methyl, n-propyl,
isopropyl, 2-methyliprop-1-yl, phenyl, 4-phenylphenyt, phenylmethyl, 1-naphthyl,
30 2-naphthyl or 2-(piperidin-1-yl)ethyl.



9. A conpound as clainmed in claim5 or 6 wherein R2 is -NR8R9, R8 and R9
being as defined in claim1. 25 10. A conpound as claimed i gd:fbodp
wherein R$ and RO taken together wth the nitrogen to which they are

attached rewoemenisipi peridinyl. 11. A conmpound as cl ai med i pca@oivisss
wherein -A-R2 is nethyl, n-propyl, isomopyl, 2-nethylprop-1 yl, phenyl,

4- phenyl phenyl, phenyl nethyl, 1-naphthyl, 30 2-naphthyl or
2-(piperidin-1-yl)ethyl. 14 April 2004 WO 01/27131 PCT/1B00/ 01446 72 12. A
conpound as clainmed in any preceding claimwherein R is Cl-Cs al kyl

substituted bR.1 drcdmpbeny asgiainmdih,argapracetiag)dlaion aiefein MeisiGy-Cs alky!
P or e bt B e SPooh s AR el
of T 10 (25, LBy B GBRM Ll Fongl yam nol methyl)- [ (2, 2o
di phenyl et hyl ) am no] - 9H puri n-9-yl } -1 Met hyl - 3, 4- di hydr oxyt et r ahydr o- 2-
oo B T pemniphat s sied s ety )R, H4 A2kt rany

dro- 15 2-fugﬁﬁmﬁ&@<fpﬁ@n9gmethy|. .

(2S, 3S,4R, 5R) -5-(6-[ (2, 2-di phenyl et hyl ) am no] - 2-

{[(isopropyl sul fonyl)am no] met hyl }-9H purin-9-yl)-N ethyl -3, 4-
d

' hydroxytetyahydpog gnbuLARCA ALY claim 1 which is selected from the group

compoun
consisting of:

~ 10 (25,35,4R,5R)-5-{2-{[(benzylsulfonyl}amino]methyl}-6-[(2,2-

diphenylethyl)amino]-9 H-purin-9-yl}-N-ethyl-3,4-dihydroxytetrahydro-2-
furancarboxamide;

(25,35,4R,5R)-5-(6-[(2,2-diphenylethyl)aminoj-2-
{{{propylsulfonyl)aminojmethyl}-9 H-purin-9-yl)-N-ethyl-3,4-dihydroxytetrahydro-

15 2-furancarboxamide;

(25,35,4R,5R)-5-(6-[(2,2-diphenylethyl)amino]-2-
{[{isopropylsulfonyl)amino]methyl}-9 H-purin-9-yl)-N-ethyl-3,4-
dihydroxytetrahydro-2-furancarboxamide;
(25,35,4R,5R)-5-(6-[(2,2-diphenylethyl)amino]-2-

20 {[(phenyléulfonyl)amino]methyl}-QH—purin-9-y|)—N-ethyl-3,4-dihydroxytetrahydro-

y 2-furancarboxamide; '

) (25,35,4R,5R)-5-{2-{[([1,1'"-biphenyl]-4-ylsulfonyl)aminoimethyl}-6-[(2,2-
diphenylethyl)amino]-9H-purin-9-yi}- N-ethyl-3,4-dihydroxytetrahydro-2-
furancarboxamide;

25 (25,3S.4R,5R)-5-(6-[(2,2-diphenylethyl)amino}-2-{f(1-
naphthytsulfonyl)amino]methyl}-9 H-purin-9-yl)- N-ethyi-3,4-dihydroxytetrahydro-
2-furancarboxamide; .
(25,35,4R,5R)-5-(6-[(2,2-diphenylethyl)amino]-2-{[(2-
naphthylsulfonyl)aminojmethyi}-9H-purin-9-yl)-N-ethyl-3,4-dihydroxytetrahydro-

30 2-furancarboxamide;



(2S 3S4R5R-5(6-[(2, 2-di p henylethyl)ami no]-2 20
{[ (phenyl sul fonyl ) am no] net hyl } - 9H puri n-9-yl)-N-et hyl - 3, 4-@,&&@@th etrahy
dro- 2-furancarboxam de;

(2S,3S, 4R, SRl arka{ [ ([ 1, 1" - bi phenyl ]-4-vyl suI f onyl ) am no] rret WS/ 4(22’ 2-

di phenyl et hyi)am no] - 9H pu (n-9-yi)- N-et,{u - 3, 4- di hydr oxyt et 8!
furancar boxam de; 25 (2S, 3S, 4R 5R)-5-(6-](2, 2-di phenyl et hyl )am no] -2-{[(1-
napht hyl sul f onyl ) am no] net hyl ) - 9H puri n-9-yl ) - N-et hyl - 3, 4-di hydr oxyt et r ahyd
ro- 2-furancarboxam de;

gggh?ﬁyﬁsRuF%pﬁé}#%gﬁe@ﬁa?éﬁ%ﬁﬂﬂeﬁh@ Jf’ H}il 3, 4-di hydr oxyt et rahyd
(25, 3, 4R, 5K S S Se YRR SPEANOSAL RIS T3 ROl RI O

no] met Bgi(émg fpmﬁcarbw)iew et hyl - 3, 4- di hydroxylt g: Lalhygmr g;)] szg
E???gtr)butyl s%gﬁz%§%)ﬂn§%g5@a¥’%§ﬂbﬁﬁ?ﬁ PS‘?T'%YN et Kyl 3,4- di

hydr oxyt egr aﬂle@tmr@lsﬁuonﬂ bfsatyiies Hiphirin-9-yl)- N-eth¥l-3 4~

S, 3S, 4R, 5R) t hyl droxy S5-{2-{[(i sobutyl sul T onyl ) am no] net hyl } - 6-
[ (4- et hoxy bdiRygroxte trai]ydgcp-tzpfurancagb xamste; ahydr o- 2- f ur ancar boxam de; and

2S, 35S, 4R 5
|(oi peridinyl) %3{136 %&%@ﬁv%@& %?M{’f?ﬁa'%érgh}w‘%ﬁ@%?’ﬂ9?1'%‘3*!1‘3"}'5'
[(4-methoxybenzyl)amino]-9H-purin-9-yi}tetrahydro-2-furancarboxamide; and
(25,35,4R,5R)-5-{6-[(2,2-diphenylethyl)amino]-2-[({[2-(1-
10 piperidinyl)ethyl]sulfonyl}amino}methyl]-9H-purin-9-yl}-N-ethyl-3,4-

dihydroxytetrahydro-2-furancarboxamide;
and the pharmaceutically acceptable salts and solvates thereof.

15. A pharmaceutical composition including a compound of the formula (1) or

15 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.

"~ 16. A compound of the formula (I) or a pharmaceutically acceptable salt,
20 solvate or composition thereof, as claimed in any one of claims 1 to 14 and 15,
respectively, for use as a medicament.

17. 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

25 1 1o 14 and 15, respectively, for the manufacture of a medicament to treat a
disease for which an A2a receptor agonist is indicated.

18. 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
30 1to 14 and 15, respectively, for the manufacture of an anti-inflammatory agent.



di hydr oxyt et r ahydr o- 2- f ur ancar boxam de; and the pharnmaceutically

acceptabl e salts and solvates thereof. 15. A pharnmaceutical1£apR@sosi on

i ncluding a compound of the fornmula (1) or 15 a pharnaceutically

acceptabl e salt or solvate thereof, as gl ained in any one of the preceding
clainms, together with a pharmaceutically acceptable excipient, diluent or
carrier. 16. A conpound of the formula (1) or a pharnaceutically acceptable
salt, 20 solvate or conposition thereof, as clained 'in any one of clains

1 to 14 and195, ThesRee! b¥ €A YeompbuHae oft ' t : i
conpound of the fornmula (1) oranpHar rrgczttr}t@i m@énggc%rpg&@@ﬁ,ﬁhg%Mat

or conposit ReReRtAblecealt, seivate gireempositiory thereobfasallzimed ibay bne bf chaithsl5,

respectivel y,, f o, nuf re of a medi canent to treat di sease for
whi ch an Al é‘l troe@gp%lg& f?éo‘?ﬁsf’f%ﬁgg‘vhé?’cﬁ?%&ﬁa& actie qfsa Wﬁdg;mog’rﬁcﬁh@f :
the forml atréadmerit ¢f PRApIFAERYIdiSS4de, acceptable salt, solvate or
conposition thereof, as clainmed in any one of clains 30 1 to 14 and 15,

respectively, for the manufacture of an anti-inflamuatory agent. 14 April
2004 74 19. 54he f t rmula (1) or, a rmaceutically
accept abl e gg‘l t, Bg%ﬁ%a‘%@"ﬁ%ﬁ%ﬂ??{? 8@8{%&%'5951'&%}%?%‘99@ ﬁﬂ  YREPof
claims 1 toorsistingdof adulterpiratory! distrees dyReirdrs U S) ebRInchitie Crrament
for the treat rTEn_t of a respiratory disease. 5 20. Use as clainmed in claim
19 where t hRFoBPaligs Chranige obstrugtive opvimanagy odiseasen systic nfibrosisadasthma,
respiratory i ' . . Lti , Nk oNni C bronChitiS,
chronic ObS?@B@ﬁ%@éb%%h%a%é@?gg}éjé@gﬁpgtab?igp@&ﬁ%’ ast hma,

10
21. 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 14 and 15, respectively, for the manufacture of a medicament for the
treatment of septic shock, male erectile dysfunction, hypertension, stroke,

15 epilepsy, cerebral ischaemia, peripheral vascular disease, post-ischasmic
reperfusion injury, diabetes, rheumatoid arthritis, multiple sclerosis, psoriasis,
allergic dermatitis, eczema, ulcerative colitis, Crohns disease, inflammatory
bowel disease, Heliobacter pylori-gastiitis, non-Heliobacter pylori gastritis, non-
-steroidat anti-inflammatory drug-induced damage to the gastro-intestinal tract or

-20 a psychotic disorder, or for wound healing.

22. A process for the preparation of a compound of the formula (l), as
claimed in claim 1 or claim 2, or a pharmaceutically acceptable salt or solvate
thereof, which includes |

25
(a)  deprotection of a compound of the formula



enphysema, bronchiectasis, chronic sinusitis and rhinitis. 10 21. The use
of a conpound of the formula (I) or a pharmaceutically accepighbeosalt,
sol vate. or conposition thereof, as clained in any one of clains 1 to 14
and 15, respectively, for the manufactuwse of a nedi canent for the
treatnment of septic shock, male erectile dysfunction, hypertension, stroke,
15 epil epsy, cerebral ischaem a, peripheral vascul ar di sease,
post-ischaem c reperfusion injury, diabetes, rheumatoid arthritis,

mul tiple sclerosis, psoriasis, allergic degmatitis, eczema, ulcerative
colitis, Crohns disease, inflammatory Ra€l disease, Heliobacter
pylori-gastritis, non-Heliobacter pylori jgastritis, non- -steroidal
anti-inflammatory drug-induced damgge to-the gastro-intestinal tract or
20 a psychotic disorder, or for n eéT?Ng. 22. A process for the
preparation of a conpound of the Rornujjfa (1}, asHclained in claim1l or
claim2, or a pharnmaceutically acc ﬁh 8 Lv&ﬁﬁz t hereof, which
includes 25 (a) deprotection of a gompou of the ggﬁgula 14 April 2004 75
H N A R2 o/noo wherein HL, FQT) and A are as defindd in claiml or claim
2 and either P1 and P2, Eren taken\sepsatel y, are protecting groups or,

P' and P2, when taken 5 get h a protech'ng group, the protecting
groups P1 and P2, when t bei G

sequential ly; or

renoved either together or

wherein R, R%, R” and A are as defined in claim 1 or claim 2 and either P and
P?, when taken separately, are protecting groups or, P' and P? when taken

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

(b) sulphonylation of a' compound of the formula

RT
HN™
N—z”
I
X /'\/NH2
N
7
T ltlllOH
HN /
LX)
0 OH
10 _
wherein R' are R are as defined in claim 1 or claim 2, with a compound of the
formula
R%-A-S0:X (VII)
15



(b) sul phonyl ation of a conmpound of the forrmula NH2 10 wherein R are R
are as defined in claiml1 or claim2, wth a corrpound of tha Adrippony a

R2- A-S@2X (VI1) 15 14 April 2004 16 vvherel n X is a |eaving group,
preferably chloro and R2 and A are as dgfined in claim11 or claim2; any
one of said processes (a) or (b) being optionally foll owed by the
conversion 5 of the conpound of the formula (1) to a pharmaceutically
acceptable salt thereof. 23. A process for the preparation of a conpound
of the formiherdih)

s NR7TR8 , or gé@x'sagrl?r%\hg%ltal? gg‘? %@ggﬂgy Chl e sa fﬁﬂ oréhts{ g{@%@p ggqn
whi ch i ncl udlagnﬂh@rtrlameuon of a conpound of the fornmula wherein Rl and R7
are as defined in claim1, with a conpound of the forrmula 15 R8RONH ( XXI)
wherein R8 and RO are as defined in claim1l; said process being optionally

fol | owed byshée (ﬁqu I
phar maceut |% $I Qégﬁgﬁgﬁ&eeeée% @t er (B%mbl‘?lét}é?pnr%h fgg%\ﬁngt@%eah\’%%@ound
of the f &r neif the compound of the formula (J) to a pharmaceutically acceptable salt

thereof.

2% A process for the preparation of a compound of the formuia (), as
claimed in claim 1, in which A is -CH:CH,- and R® is NR'R® , or a

10 pﬁarmaceutically acceptable salt or solvate thereof, which includes the reaction
of a compound of the formula

wherein R' and R’ are as defined in claim 1, with a compound of the formula
15 RER®NH (XX1)
wherein R® and R® are as defined in claim 1;

said process being optionally followed by the conversion of the compound of
20 the formula (1) to a pharmaceutically acceptable salt thereof,



M- ,,,AR2 0111 so 5 wherein P1 and P2, when taken separately, are
protecting groups or, when taken together, are a protecting AHpHgs4 OF
('V); or @-AR2 SO2 A-R2 (V); or 10 14 April 2004 76 R HNC NH2 (VI); or
NH2 5 wherein P1 and P2, when taken sepgrately, are protecting groups or,
when taken together, are a protecting group; or ON 14 April 2004 79
wherein P1 and P2, when taken separately, are protecting groups or, when
taken together, are a protecting group; or NH2 (XIX); 5 the groups R, Rz,

R7 and A beifg ap chehpoest bithe fiuls or cl ai m 2.

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

I=

- 10



-25. -A conpound of the fornmula CN 10 the group R being defined as Cl-C6
al kyl optionally substituted by 1 or 2 substituents each ifdgpiadent!y
sel ected from phenyl and naphthyl, said phenyl and naphthyl being
optionally substituted by Cl-C6 al kyl, .Fg CG al koxy, halo or cyano. 15 U
A conpound of the fornmula 14 April 2004 80 R CHNHO, (XX) OHthe
groups R1L and R7 being as defined in claiml. 5

5 wherein P' and P? when taken separately, are protecting groups or, when
taken together, are a protecting group; or '
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wherein P' and P2, when taken separately, are protecting groups or, when
taken together, are a protecting group; or

(XIX);

5
the groups R’, R?, R’ and A being as defined in claim 1 or claim 2.
25. A compound of the formula
Hi
HN™
N . a
¢
x>
N N CN
P (Vi
10

the group R' being defined as Cy-Cg alkyl optionally substituted by 1 or 2
substituents each independently selected from phenyl and, naphthyi. said
phenyl and naphthyl being optionally substituted by C4-Cs alkyl, C{-Cs alkoxy,
halo or cyano. .

15 _
26. A compound of the formula
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the groups R" and R being as defined in claim 1.





