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[err] [err] Abstract: The present invention relates to conpounds of
formula (1) and pharmaceutically acceptable salts and sol Va{@ﬁpﬁl%bﬁpf , to
processes for the preparation of, internediates used in the preparation of,

and conposi ty tai ning such conpounds and the uses of such conpounds
as adenosi ntewﬁlianglggeptor agoni sts. 14 April 2004 WO 01/ 2713FCT/IB00/T446

PCTI 1 BOO/ 01446 1 PURI NE DERI VATI VES Thi s invention relates to purine
derivatives. Mdre particularly, this invention relates to
N-[ (purin-2-yl)met hyl ] sul phonam de derivatives and to processes for 5 the

preparation of, internediates use@&yM’ LOn of , conpositions
contai ning and the uses of, such ' . derivatives are
sel ective, functional agonists of the human adenosine Al a receptor and may

be used as ant@-i_nflammtory agents in the treatnent of, 10 inter Alia,
di seases of t hS/ ¥R Jelates det puring wesivativess Morei particdagy rihis ciovention

havi ng a cent i ' i L. IS | ndependent| vy,
haenog ne. acieres 1o NIRUIRCTbHRnyisHHIFRRUAR adTRRIER S (o, PreiRsSes Tor ¥
responses.5 Adbaopieparatior pfprintermesidies aideeh il ThBaprapiaid® bof! RRMHESEOS

of at |east four .subt - A, AZa, A2b and A3. Stinulation of adenosine
A2 receptors Wt@'ﬁg‘%%'ﬁ)‘?gpeu%‘?s alisgh slegivatiy#s.1 s has been reported to

potently inhibit a range of neutrophil functions. Activated

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

Adenosine is a ubiquitous molecule having a central role in mammalian
intermediary metabolism. Independently, adenosine acts on multiple surface
receptors to produce a variety of responses. Adenosine receptor classification

15 has revealed the presence of at least four subtypes: A1, A2a, A2b and A3.
Stimulation of adenosine A2 receptors on the surface of human neutrophils has
been reported to potently inhibit a range of neutrophil functions. Activated
neutrophiis can damage lung tissue by release of reactive oxygen species, for
example, superoxide anion radicals {(Oz"), and granule products, for example,

20 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

25 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

30 therapeutic benefit than the use of non-selective adenosine receptor agonists
because interaction with other subtypes is associated with detrimental effects in

| the lung in animal models and human tissue studies. For example, asthmatics,



neutrophils can damage lung tissue by rel ease of reactive oxygen species,

for exanple, superoxide anion radicals ('), and granule mﬂﬁq%m for
exanpl e, 20 human neutrophil elastase (HNE), anongst other 1 nflamuatory

medi ators. WO O0HZd3L i on, activated neutrophils perform both ger %8144
synthesis and rel ease of arachi donate products such as | eukotriene B4
(LTB4). LTB4 is a potent chenb- attractant that recruits additional
neutrophils to the inflammtory focus, whereas released 02 and HNE
adversely affect the pulnonary extracellular matrix. The 25 A2 receptor

subtype nedi but ngotamon-athiiiee, 1 BERRASESNStACt Ak TEYAIIdNged SLiRRs
cel | adhesi onégl s .establ i shed as A2a. The A2 subtype (Az%grd e\hi@ﬁ" il

nedi ating th8 F‘P@F‘eef Rist i©SpeRse g at deast IGsp%rbIdueh@dthesabumthreo&gwlﬁs‘t

activity at or reater 30 therapeutic
benefi t than th ?ﬁﬂ%n sﬁa 'gcﬁﬁeggcfgﬂo% r?g’;?rgc@%t OorPTRRIFS ¢ EEBQE&EI'E
i nteract i on oh‘IQMOtamEerarKiJlatihemceStcﬁm@tfﬁhaﬂ oalis htieled rp'r@i%%bﬁ%; Bhpefisy!

t he Iung | nodel s and hunman tissue studies. For exanple
ast hmat i c ”ﬁ%fmf%mnw\@ab@_mt@mm fpmratauoﬂlsmae villthe cnfprescnbed Bo-

h d h d
?ﬁf‘sa?ésgf;‘%'séﬁ?%‘g‘ié? RpioCtggelve lertith gl neBRIGiowhi ahaR Shisicy oMb o
subt ype. Actiseptaénalinefandl adersghe® rscarioe rmgmnblsﬁcdlﬂﬂécﬂ @@%Ulenyl%‘?@ EpEiaxks

and adherencB to en othe}tlal cells, thus pronmoting l'ung injury

Furt her nor e, {An.0% Rumanp rma@sqsailm 9rqmatesielax actmaﬂorbef ademam Aided
bet ween .SL?Sféﬁﬂﬁf?ﬁ‘gﬂ%h&f’ed&%ﬁé?%efh%%% Y R
ade_nyba_tlaocycl ase. Degranulation of hunman mast cells is pronoted by
activation C\I\Ieaﬁf\}éoﬁévr\}%u%r?singly 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. ”
30



receptors, thus selectivity over the A2b receptor is al so advantageous. W
have now surprisingly found the present purine derivatives Lﬂhﬁﬁk@o4
neutrophil function and are sel ective agonists of the adenosine Al a
receptor. TQRgYeMBYs; &l so have antagonist activity at the adengsine A3
receptor. The present conpounds may be used to treat any di SEHEEMEHOw ch
an adenosi ne A2a 15 receptor agonist is I1ndicated. They can be used. -to
treat a di sease where |eukocyte (e.g. neutrophil, eosinophil, basophil

| ynphocyt e, macrophage) - induced tissue damage is inplicated. They are

useful as antcehfi Y r t . of diseases of the
respiratory :Nrc ggﬁliﬂg{?ﬁtggﬁé %ﬁ@ﬁ%@%dﬁ)rppéﬁq%ﬁ %?é%&@%s‘gfﬁhﬁﬁﬂﬁ"wﬂRDS) ,
bronchitis, chronic bronchitis, chronic 20 obstructive pul nonary di sease,
cystic fibrosis, asthma, enphysema, bronchgectasis, chronic sinusitis and
rhinitis. The present conpounds may al sonnNBe used in the treatment of
septic shock, male erectile dysfunction, | hypertension, stroke, epilepsy,

cerebral ischaem a, peripheral vasc ase, post-ischaemc
reperfusion injury, diabetes, rheu [ ajg’i(tgi{s, mul tiple 25 sclerosis,
L soAeczemm, Waeerative colitis,
| sead¥, i opAGY er Byl ori gastritis,
on- st eroi dal OantiG i nf| anmat ory

psoriasis, dermatitis, allergic der
t.eslyi nal tract or a psychotic

Crohns di sease, inflamatory bowel
di sorder, or for wound hegq 14 April 2004 WO 01/27131

non- Heliobacter pylori gastritig
drug-i nduced danage to the’}:gast o-i

PCT/ | BOO/ 01446 3 Accordingl y;)X{t he present invent{lJon provides a conpound of
t he fornmul a: o OH

5 or a pharmaceutically acceptable salt or solvate thereof,
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®,




R NH N,, s/A- R O//S1~ OCH (lI) 5 or a pharmaceutically acceptable
salt or solvate thereof, wherein R is hydrogen or Cl-C6 al {yhpQRbognal |y
substituted by 1 or 2 substituents each i ndependent |y sel ect ed from phenyl
and napht hyWwo marg1 phenyl and naphthyl being optionally SUWTIA‘#&%@QQV
Cl-C6 al kyl, Cl1-C6 al koxy, halo or cyano; 10 Ais a bond or -

al kylene; R2 is (i) hydrogen, Cl-C6 al kyl, C3-C7 cycl oal kyl, phenyl or
napht hyl , said C3 C7 cycl oal kyl, phenyl or naphthyl being optional |y
substituted b (;65aIQ% 15 phenyl Cl- C6 al koxy-(C, -Co) -al kyl,
R3R3N- ( C, - CB)" NRRE1L-NBIS@LRS br -NRCOR® 464 -3 Dcrn%lliﬁ@ﬁ&ub&ﬁu

" SCONRIRS, %@@%m@@@ﬁ%f@m G el hntiois sboraly, Hora,
"o, - o, e Bebe. C OBy ‘%%b“ﬁ%% SRR O or

(iit1) a Glinked, 4 to 11 nenbered, nono or bicyclic heterocycle having
either fr 1 to 4 ring nitrogen aton(s) or 1 or 2 nitrogen and 1 oxygen or
1 sul phur rlng atons, optionally C-substituted by oxo, Cl-C6

al koxy- ( C1- C&> |aH§yD1rCG alkyl, Cs-C7 cycloalkyl or phenyi;

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

",

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,



R3R3N- (C, - C6) -al kyl, fluoro-(C, -C6)-al kyl, fluoro-(C, -C6)-al koxy,
fluoro-(C2-C5)- 25 al kanoyl, halo, cyano, -OR5, R6, -COR5, tNgf2004 COORS,
-S(O nR6, 14 April 2004 WO 01/27131 PCT/1BOO 01446 4 -S02NR5R5, - CONRSRS,

- NR5S02R6 - and optionally N-substituted by Cl-C6
al koxy- (G, ?gg)d\llg%%l@yil, R3R3N- (C2- C6) - al kyl, fluoro-(C, -Cs) - al KATBOMPIHE o
(C2-CS) - al kanoyl, R6, -COR5, -COOR5, -S(O nR6, -SO2NRSR5 or - CONR5R5; 5 R3

is H C -C6 al kyl, C3-C7 cycloal kyl or phenyl; R4 is Cl1-C6 al kyl, C3-C7
cycl oal kyl or phenyl; 10 R5 is H, Cl-C6 al kyl, C3-C7 cycl oal kyl, phenyl,

ht hyl ; ' : -C . | t.hyl
o het mi s gmopennyt Fonicpierdting ot tef Ay RBisBiLinoRiA Y eachiaBeny
meansI Cl-l i ?E_é’ﬂtlppalhpsyb$titute?auca yilhg carbba_zaiblsrl byt@i-_@@_}écikyl]‘ laj35¢9 cy%lbgg@,lyl ,
, 7 , adi gz0 r rimdinyl, ridazinyl,
e RN S A P A oo el
al azin aznh . , c n - tyte
Ey C -C6 al>/kyl . Cl-C6 al k(?xy,br ggaﬁg)(%rémlb;aﬂgﬁ?g&ﬁn%?h%ﬂjytg?%?l 3(5‘)5r§ 'L"t'a
cycl opr opyl nERHAN atgmingbadjacertto aREngmitregen atdoe bytupeo(€x-Cel-alkaxpehalo,

pyrr ol di yt OB o BB R 1 -SSR CBR! o s, and
said piperazin-1-yl and homopiperazin-1-yl being optionally substituted on the
ring nitrogen atom not attached to A by C4+-Cs alkyl, phenyl, Cy-Cs alkoxy-(Co-
Ce)-alkyl, R’R®N-(C,-Cq)-alkyl, fluoro-(C~Ce)-alkyl, C,-Cs alkanoyl, -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



14 April 2004 WO 01/27131 PCT/1BOQ 01446 5 honopi peridi nyl,
honopi perazi nyl or tetrahydroi soquinolinyl, each being opt1@ﬂ ||I2|)004

substituted on a ring carbon atom by Cl-C6 al kyl, C3-C8 cycl oal k
phenyl , Cl- G &ldeoqy- (Cl- C6) - al kyl , R3R3N- (Cl- CB) - al kyl, PCT/IB00/01446
fluoro-(Cl1l-C6)-al kyl, - CONR3R3, -COOR3 por C2-C5 al kanoyl , and optionally

substituted on a ring 5 carbon atom not adjacent to a ring nitrogen atom by
fluoro-(Cl-C6)-al koxy, halo, -OR3, cyano, -S(OnR4, -NR3R3, -SO2NR3R3,
-NR3COR4 or -NR3SO2R4, and said piperazin-1-yl and honopi perazi n-1-yl

bei ng opti ongyit [
e C% Cg N kﬁuﬁ aglﬁgﬁgfi édﬂltt_?% @ajts ghgg_fb%_@d“iréﬁpﬁﬁﬂf Hieh rfﬁtmaﬁér%gﬁ,‘:;ﬁéﬁ?
fi uor o- ( C1- CBNdaexgmples? acs thekhwdiyolchIorldea?hydro:tarormdemlmmbdalekyd;ulphﬁ@R4

- SC2NR3R3 oLkl gheny!
or bensyl anbiotIPELGy; niates PHgheRate ABpRY| pnoRpatenh AepRateh o mPate)
f I uor o- ( C1- Ch)madaty, lactdBsNGsindte, CRRIBRA gluctRafd @C&m@ﬁchaﬁi@NBéﬁﬁoath -

the above _definjtions, halo means fluoro, chloro, brono or iodo and al kyl ,
al kyl ene, al mgkeane Saﬂmmat@@hgﬂeawh@mﬁbﬁnngnesu&ph@tﬂtes| te number of

carbon ato ‘tSI%%QrB?UIFHBFl?@ Qﬁéieéﬁwéﬁgéﬁ d chain. The heterocycle as

defined in 111 dromatic or fully or partially
saturated. The expression 20 'C-linked' used in the definition of R2 and
"het" nmeans h t the group is linked to the adJ acent atom ring carbon
atom Exanpl 8¢ %qieaﬁP%%gﬁ salis| arge farmad, from hagges whigh &y nqn-i\;mq)gsalts and

n-butyl, i-bggathy le%eérebiﬁé/.lysoﬂﬂﬂnt BBt&s%kumEé\"fdmln‘ﬁﬁnOf c?ﬁljﬁow%éﬁ'@éuﬁ’rﬂe zine

nmet hoxy, et hoxy, pro |-bu oxYy,
10 and d:ethanolamme salis.

oy
s

L7
ki

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



but oxy and t-butoxy. Exanpl es of al kyl ene include nethyl ene, 1,1-ethylene,
25 1, 2-ethylene, 1,3-propylene and 1, 2-propyl ene. Exanpl es @f &ggpgﬁlkyl

i nclude cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and ‘cycloheptyl.
The phar na | y acceptable salts of the conpounds of the fornula (1)
i ncl ude thgﬂgé?%aggdition and the base salts thereof. 30 14 HAg¥iB0U/8Hds wo
01/27131 PCTI I BOO' 01446 6 Suitable acid addition salts are fornmed from
acids which formnon-toxic salts and exanples are the hydrochl ori de,
hydr obr om de, hydroi odi de, sul phate, bisul phate, nitrate, phosphate,

hydrogen phogffisdE byvakRicRbR: a t y St@nlhate .
citrate, gluconate, ysucci Eg&%ﬁ?gﬁggg@g%@enegcgﬁ%fé %ﬁn%t%ﬁ%’gﬁl%ﬁ@ﬁﬂ\’e,
et hanesul phoaet atidrrdrasey b lappedmiatg- t ol uenesul phonate and panpate salts.
Sui tabl e base salts are forned from bases which formnon-toxic salts and

exanpl es are the sodium potassium alum nium calcium nagnesium zinc 10

and di et hanolban%i %saht[s. For a review on suitable salts see Berge et al,
J. Pharm sclreteiaphy Reds Gu-Ge allyh optinaakiasubstitutad by dcos@ abeaylsgroup(sys of

f 2? 3823:%”?ﬁ?@fpﬁ?é?'p@s@%)a%%%%gpﬁfﬂé'ﬁ’é&ftb%ﬁﬁ%?ﬁ&?%{-@%%@«# Frula (1) “are
o o adbi &1 ohar Rl (3 EPCRARd Sinstiiea Ry 8 APl Gb U AP Vo o
st er eoi somer groube)riseing bptionally substituted by C-Cs alkoxy.

Preferably, R' is C4-C4 alkyl substituted by 1 or 2 phenyl group(s), said phenyl
group(s) being optionally substituted by C,-C, atkoxy.

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.



present invention includes the individual stereoisoners of the conpounds of
the fornmula (1) together with m xtures thereof. 25 SeparathQmﬁ5004

di astereoi soners may be achi eved by conventional techniques,

fractional wiy@iaidii sation, chromatography or HP.L.C. of apS§te § omeric
m xture of a conmpound of the fornmula (l) or a. suitable salt or erlvatlve
thereof. An individual enantioner of a conpound of the formula (1) may

al so be prepared froma corresponding optically pure internediate or by 30
resol ution, such as by FLP L.C. of the correspondi ng racemate using a
suitabl e chPreibr | | bi pi

di ast er eoi soneri (ﬂ&gmﬂlgé Adg?tlﬁy[ al(?-(t5}‘4 S%Py%dfglbéﬁcgm?@?m 011291 y]! o4me
by reaction Rhenyighanyl, mhepylaeiny!, rlabaphthyl, naphihyd @r t2a¢ﬂl[@erdrﬁjnr1c;ill)$t§hyl active
acid or base, as approprlate Preferably, Rl is Cl1-C6 al kyl optionally
substituted FBl;efarabiy R'isettyl. group(s), 5 said phenyl group(s) being
optionally substituted by Cl1-C6 al koxy. Preferably, R is C -C6 alkyl
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

substitutsd pefdrred e'&calﬁhﬂéé"of%@ﬁﬁfoihdsséf @hé’h‘éﬂﬁbta @) Oiheﬁ.ﬁi)e m%gw of the
optional Iy substituted by Cl-CA4 alkoxy. 10 Preferab Is Cl-C2 al kyl

substi t ut ed fpyampies &eqmgni;rere@ﬂ@n.p(r@udle@u@mnbawac@ﬂ@aby Heaeptalje salts
optionally H Pﬁ%t uted by Cl-C4 al koxy. Preferably, R i's diphenylethyl or

(et hoxypheny thyl. Preferably, Rl is 2,2-diphenylethyl or
(4- met hoxyphenyl )nmethyl. Preferably, Rl is 2, 2-di phenyl et hyl.

=, 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



15 Preferably, Ais a bond. Preferably, Ais Cl-C3 al kyl ene. Preferabl Y,
Ais C2-C3 alkylene. Preferably, Ais C2 alkylene. Prefer A‘ymz
-CH2CH2-. 20 Preferably, R2 is C -Cs al kyl, phenyl, naphthyl or -

sai d - NR8R9 ably being piperidin-1- yI ‘and sai d phenyl bein
optional ly g’g‘o%{ﬁ{ St ed by phenyl. Pref grably. R2is Cl-C4 L g’ﬁ!ﬂéﬁyl

napht hyl or piperidin-1-yl, said phenyl © being optionally substltuted by
phenyl . Preferably, R2 is nethyl, n-propyl, isopropyl, 2-nethylprop-1-yl;
phenyl, naphthyl 25 or- piperidin-1-yl, said phenyl bei ng optionally

[ | |,
> et hyl prop - Sk, FBIAY, Yyrolhe! iy BN S AN LS Higory
pi peri di n- 1- WheoaéraAWI |Gré@ﬂ4aN@ RBdte? G3M PWﬁﬂquarﬂllWﬂby %nar SBﬁéamQﬁﬂ]

-A-R2 is rret np yl, |so ropyl, 2-methylp
phenyl phenyl e 'r?éé) al profRgiRghgToUps- @@pﬁtlﬂy&ubﬁy@ﬂ@blmﬁ’r mfeﬁ groups

the formi a F%%E W%&%&b@v 3FoHtrv? el SUHRAR ot Bropic L BHEIER <

i ncl udi ng 5anprqibatm’gagem0p ohdry Fabaﬁdtﬂ%f@ns@drﬁ of therszehe photecting g@ﬁp%ﬂds
of the fornul g% fcan bgzprepared by convepntional routes 10 such” as
t he procedur!@ fr a8 P ntakae tpgethen amGols plkviane: éaaﬁféul&ﬂyopfﬂff?rfeﬂe

speci fic et RRGiRdes protBEfhd "brblifs ERMeiBofF Ul heetl. Bardibiahp' preferred
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 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 (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.



met hods thereto. The present invention al so enconpasses any one or nore of
these processes for preparing the conpounds of formula (1),14 A, f96h410n to
any novel internediates used therein. In. the general methods descri bed,
R, R, R A are as previously defined unless otherw . Al
t he conpouﬁ%%ﬁg?&?ﬁe formula (1) can beprepared by deproteg%ﬁ@ﬁa@ﬁhgg
conmpound of the formula H N ,Aw 01/1 ~O 20 wherein P and P2 represent
sui tabl e protecting groups which may be the sane or different, or P1 and
P2 may optionally formpart of the same protecting group. Exanples of
suitabl e protecting groups will be appgbﬁghﬁip the skilled man [see 14
April 2004 WO 01/27131 PCT/ 111300/ 0144 i nstance " Protecting G oups
in Organic Synthesis (Se¢bnd Edition)', Theodora W G een and @eter G M

Wits, John Wley and Sond, 1991]. Prefer i ndi vi dual protecting groups
t hree groups sq ected i ndepe n rom aryl

are silyl (substit
rnpyl . A prefer prot ecti ng/gr odp

and al kyl), al kangyl ahd a whgre P1 and
prit ecti ng gr esp—s—mwhere P a PAl akdp-
duarnprotercti ng

P2 formpart of th
t oget her are Cl-C6}$Iky ane. rticularly yreferred indi
groups are benzoyl and egﬁfyl.-Particularly preferred [ tectiq groups
where P1 and P2 form part gf the sanme protecting group ar P1 and P2
t aken toget her are di net hyl met hyl ene. Exanpl es of the
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10 conditions used to achieve the deprotection are well known in the art
[see for instance "Protecting Goups in Oganic Synthesis {Sg683804
Edition)', Theodora W Geen and Peter G M Wits, John Wl ey an Sons,
1991]. In ?)yﬁ gﬁ procedure, where P1 and P2 are both benzqé t he

prot ect i nga‘a ey be renoved by tr fltl ng a sol ution of PHEEISRIMIEN of
the formula (11) in a suitable 15 sol ve such nethanol, with a base such
as potassi um carbonate, typically at roomtenperature. In a typical
procedure where P1 and P2 taken together are dinethyl nethyl ene, the

deprotection nmay be carried out in,the presence of. a suitable acid, e.qg.
an aqueous mneral acid such as hm&#é@m In sonme cases,
depending on the nature of the protecting groups Pl and P2 and the 20

avai l abl e nethods for their renoval, it nmay be expedient not to isolate
conpounds of the formula (i) foIIovm ng a prior reaction step,ﬂf)ut to
deprotect themin situ. In a typical case, where P1 and P¥Wt aken together
are di nmet hyl net hyl ene, the conpound of the formula (I i sideprotected in
situ in a suitable solvent such as ethanol using hydipchydfiW acid at a
tenperature of 25 fr@dK) 20 to 100—€—Fte®protecti ng gkoups_Pllland P2 may be
renoved together in a single step or sequentially, inNelthy éher. 30

Conpounds of the forrmula (11) nmay be prepared accordi to the route shown
in Schene 1, wherein X is a |leaving group, preferalify | ofdliland Ac is
acetyl. 14 April 2004 WO 01/27131 O N %] (XI1)
l reduction
N R-’--A-Sozx (vi
< )\, o
N so-A-
o (Vi)
hydrolysis
R1
-~
N R’
~
Ll 1
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



10 Schene | MeS- Na} CN an PCT/ 1800/ 01446 See continuation of Scheme 1 5
14 April 2004 WO 01727131 HN R2-A-SQ2X (Vil) 11 Scheme | (gomdinogs) ~SOZ
A-R2 R7 HN NH2 5 Conpounds of the forrmula (I1) nay be prepared by the

reaction ofwe @emund of the formula (I11) with a silyl d‘?'ﬁ'r)iﬁ&i/d’ﬁaté)f a
conmpound of forrmula (IV) according to fnown nethods. In a typi

procedure, the conmpound of the formula (1V) is heated as a suspension in
1,1,1, 3,3, 3-hexanet hyl sil azane under a nitrogen atnosphere until a
solution has been formed. The m xture is PCTIIB00/ 01446

concentrated to dryness and a solution of the residue in a suitable solvent (e.g.
acetonitrile) is treated with the compound of the formula (lif) 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



HN 14 April 2004 WO 01/27131 PCT/1BOQ 01446 12 concentrated to dryness
and a solution of the residue in a suitable solvent (e.qg. ﬁ:&?rﬁPle le) is
treated with the conpound of the formula (I111) and trinethyls

trifluorone honate to provide a conpound of the formul a
Conpounds ofwﬁﬁgi."fi%frml a (1V) may be pr %Ear ed by the hydrol ygpg"lg?w‘ﬁ“f

conpound of the formula (V). Typically, The conpound of the formula (V) is
di ssolved in a suitable solvent such as ethanol and treated with an acid
such as hydrochloric acid. The reaction may be perforned at fromO to 100

orepared by g JHreIaR dbproptiate SHERRNC TG, | ReloBlyin A SR the
conpound of tch[b@omm’mml(xllXVi b) suitable sogint dudbr asdsoprRpyR afsthidl ii® treted he
conmpound of th forgu in a suitable inert solvent such as

di chl or omet haBhjsgc %ﬂ% heted, frefarably|underdefigsnrin asid aeceptacsaeh or

(V) may be b operayy tﬁi A o R Eeling B oY BB, BUgbd” Cfiuri,
reduction dray(Xb mayrlneoprepared by eenctioni ol 2,6 dichidnpe® Herurlred (il gwiig eni- or
by hydrogenat | ocedure, .a solution of the conpound of

t
the fornula (‘?}ﬁYﬁ”PPQWa'h"\g%ﬁﬁg%ﬁ"@ Y%rﬁucgﬁ%eﬁwﬁ @Fﬁmlandsm thaRIPseRee ®f t h
amoni a gas, An eRli®oath t AohPBS OBt egﬁ%%%‘%dsd)“u yétt Posg@g{a@%

Pear| mann' s catal yst and pressuri se rogen, |dre

(60 psi). Cortgtpsdatusg. t he fornul a (VI II) may be prepared by reactl ng a 20
conpound of the formula (I X) with a source of cyanide anion such as

pot assi um cyani de. The reaction is typically carried out in a solvent such

as N, N— - 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.

15

20

25

30



di et hyl f ormam de at an el evated tenperature. Conpounds 'of the fornula
(I1X) may be prepared by the oxidation of a conpound of theifgsiebe4(X). In
a typical procedure, an aqueous sol ution of potassium peroxynonosul phate
i's added towd%:ia7iel ution of the conpound of the formula (XpEgosedism
hydr ogencar bonate in a suitable solvenjy, such as a m xture of water and
acetone. Conpounds of the fornula (X) may be prepared by the displacenent
of chloride in a conmpound of the forrmula (XI) with thionethoxide.
Typically, the reaction is carried out in a polar solvent such as

N, N- di met hyi f ormam de, at el evated 30 $ewgmae @t ures and under a bl anket of

ni trogen. Thionethoxide may be used in the formof an alkali netal salt
such, as sodi umt hi onet hoxi de. Compounds of the formula (XI) may be -
prepared by the reaction of a conpound of/H‘he formula 14 April 2004 WO

01/ 27131 PCT/ 1B00/ 01446 13 (XI1) withPgn appropriate primary am ne.
Typically, a solution of the dichloropyrine (XIl) in a suitable solvent
such as isopropyl al cepatoysts trea thy such an am ne and heat ed,
preferably und@filyeflux __An_gci d @cceptor ”guch as

N- et hyl - N-i sopr opyl - 2- pr opanam ne f | y be added. Conpound 5 (XII)
may be prepared by reaction of 2,6Hdi chl"oro-9H purine (XII1) vwhgh 2, 3-

di hydropyran in a suitable solvent s{XWhas ethyl acetate and §h the
presence of an acid catal yst such as 4-tol uenesul ph}?i c agkd) usual |y at
an el evated tenperature. 10 Conpounds of the formuld (I1)}may)akoe' be
prepared by the reaction of an amne of the fwrnul apgXI 1
sul phonyl ati ng agent of the formula (VIl) as i

is a leaving group, preferably chloro, Ac is o oF°
? iodine
R‘l R‘l
HNT HN”
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



acetyl and P1 and P2 are as defined above. 15 20 25 30 14 April 2004 WO

01/27131 PCT/I1BOQ 01446 14 Scheme 2 Al HNC hydrolysis (M4 Agril Bgod- SO2X
(VI1) NH2 1. optional deprotection/ reprotection 2. reduction CN5 1In a

typi cal pr dure, a solution of the conpound of the fornula (XIV) in a
suitabl e i(r)l‘&?'tmeay’\'/ent such as dichloronethane is treated wRH/BEIWdepound

of the formula (VI1). An acid acceptor1§uch as triethylamne may -
optionally be added. Conpounds of formula (XIV), where P1 and P2 taken
toget her are dinmethyl nethyl ene, for exanple, may be prepared by reduction

of a CO”pounéif' fotafRd '(xv5O%Me reduction may be carried out with any suitable hydride
reducing agent or by hydrogenation. In a typical procedure, where P' and P?
taken together are dimethylmethylene, a solution of the compound of formula
(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 dimethylimethylene,
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, |




WO 01/27131 PCT/1B00/ 01446 15 of formula (XV). The reduction may be
carried out with any suitable hydride reducing agent or byjfixgsoggpation.
In a typical procedure, where P1 and P2 taken together are

di met hyl netyypleg@neizia sol ution of the conpound of formula (OPdrrebo/diddss

sui tabl e sol vent such as ethanol is satyated with ammonia gas, 5 treated
Wi th an appropriate hydrogenation catal yst 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) may be prepared by the reaction of a
conpound of CopoRhdsldt thé Ifebr}nmamt)msz;@rrh@mcbrﬁésﬂcuriwarnégﬂ‘ﬂe)pr@pamcﬂa@g to
known net hods I'n a_typic procedure, a m xtur t,he co ound of the 10
formul a (Xvishowmin SQ%W@WfQIﬂ@qféraﬁﬁhdaﬁﬂl ?fa%(ﬁ’ |9<5€||aﬁ afinedahavg. at
about 150 C under reduced pressure. Wth regard to the conditions to be
enployed in later steps, it may be appropriate to change the protecting
groups P* and P2 in conpounds of the $ehigrmea® (XV). Alternative, suitable
protecting groups are well-known to the skilled person [e.g. 'Protecting
G oups im?POrganic Synthesis 15 (Second Edition)', Theodora W G een and
Peter G M Wits, hn Wley and Sons, 1991]. In a fypical case, if P1 and
P2 in a conpound ofti\t he f(grrml a ( rqegg h benzo th t hese
protecting groups ) edu,0| ng NS 4O oyed in
t he next step. | asoIU|on 6f t of tje formula
(XV) where P1 and P2 ar bof h benzoyl in a swtabIeHZO solvent such as

et hanol may be saturated with anmonia to give a conpound Df 2 he fornula
(XV) wherein P1 and ni’oare @ﬂl aced by H which nay be pé@bseq@phtly
reprotected with nore appropriate functionality. For instance, the

conpound of the fornul dXMIN) wherein P1 and P2 are repl ace¥l)y H may be

AcOH
Ac,O
(9] HCl
7 © OAc
R\N
H
P00  OF'

)

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



di ssolved in acetone and the resulting solution treated with 2,2 25
_di met hoxypropane and 10- canphorsul phonic acid to give a conpo -Bh4 t he
formula (XV) wherein PP and P2 taken together are dinethyl nmethyl ene.

Conmpounds ofydf frha (XVI) nmay be prepared by the hydrolysi * conpound
of the fornmula (Vill). Typically, the cpppound of the forrruls% %%P/ﬁ%q?s

di ssolved in a suitable solvent such as ethanol and treated with an acid
such as hydrochloric 30 acid. 14 April 2004 WO 01/27131 16 PCT/1BOQ 01446

Conmpounds of the fornula (I11), used in Schenes 1 and 2, nay be prepared as

i3 SIS R lert QLR ey s R

(XVI1) well-known to the skilled person [e.g. ‘Protecting Groups in Organic Synthesis
(Second Edition)’, Theodora W. Green and Peter G. M. Wuts, John Wiley and
Sons, 1991]. In a typical case, a solution of the compound of the formula (XVII)

5 wherein P! and P? taken together are dimethyimethylene in a suitable solvent
such as methanol may treated with an acid such as pyridinium para-
toluenesulphonate to give a compound of the formula (XVII) wherein P! and P2
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.

25

30



Ove Conpounds of the formula (II1) may be prepared by the treatnent of a
compound of the fornmula (XVI1) with a mxture of acetic acithapfebbs
anhydride 10 and a strong acid such as hydrochloric acid, preferably with
cooling (two@ahbisito -10 C). Conpounds of the formula (XVidor e
prepared froman acid of the formula (VII1) by activation of the acid as,
for exanple, an acid chloride and treatnent of this activated internediate
with an appropriate primary amine. In a typical procedure, a conpound of
the formula (XVI11) is dissolved in a suitable 15 inert solvent (e.qg.

di chl oronet hane) and treated with oxalgdh&ik@ride and a catal ytic anount
of N, N-di net hyl formam de. After renoval of excess solvent and reagent by
evapor ati on under reduced pressure, the residue is dissolved in a suitable
sol vent, such as anhydrous dirgthl oronmet hane and treated with theR'
appropriate primary anineHWth regard to the conditions enpMyyed in |ater
20 steps, it may be appropiiate to switch the protecting grougs P and P2
in 14 April 2004 WO };) NPCT/I8001%144? .17 conpoun formul a
(XVI1). Alternative, (sui protecti HGPGPTUBY are wefl -khown|fo the
skilled person [e.qg. E'#'foups in Organi ¢ Synt hpstsx, H
Edition)', Theodora Green and Peter G M Wits, John
1991]. In a typicap~case, a solution of the conpgund
5 wherein P1L &nd P ePR oget her are di net hyl met hyl pne #W@H sui t abl e

sol vent  sucHhN anol m&gl reated with an a&iN S pyrig‘ i um par a-
t ol uenesul phonat g'ye a ahpound of the fornul mhe( P1 and
P2 are both reptaced by H which nay be subsequent|l® reprotected with other

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

)

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

2

V| eyNand Sons,
he formula (XVI1)

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



functionality. For instance, the conpound of the fornmula (XVIl) wherein P1
and 10 P2 are both repl-aced by H may be dissolved in a suitaphgioabyent
such as dichl oronethane and the resulting solution nay be treated vvithdanf
acid acce r h as pyridi ne and benzoyl chloride to give a conpound o
t he fornuP%QT§gﬁﬂ§ wherein Pl and P2 arg each benzoyl . Cbnﬁ%ﬁﬂﬂ%mgﬁ“ﬁhe
formula (XVIII) are known in the art (éee for exanple in J. Arer. Chem
Soc., 1958, 80, 15 5168). Al the compounds of the fornula (1) nay al so be
prepared by the sulphonylation of a conpound of the formula (XIX) with a
conpound of the formula (VII) as shown ipg'Schene 4 wherein X is a | eaving
group, preferably d 20 and P1 and P2 HWe as previously defined. 25 30 14
April 2004 WO 01/27131 18 PCT/1B00/ 01444 Schene 4 NH2 JON , NH2 2
deprotection OH /R2AS02X (VIIl) 3 é?( 22NN

H
X N
N RN

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.

25



(1) In a typical procedure, a solution of the conpound of the formnula
(XIX) in a5 suitable inert solvent such as dichl oromet haned gpdibggied with
t he sul phonylating agent of the formula (VIl). An acid acceptor such

as
triethylam optionally be added. Conpounds of the for w X) may
be prepar ed‘v 0'?73%131 deprotection of a c ound of the forrrull’rag’il(lgfH .448

Exanpl es of the conditions wused to achieve the deprotection are well known
in the art [see for instance 10 'Protecting G oups in Organic 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 nmay be renoved by treating a solution of the conpound of
the formul a Aﬁiﬁarirmceuﬁcﬁltyalhllz@emableesalt of e bompeuhdnofl thenfdrimuda th)a‘laaylt@ as
pot assi um carbopate, typi.cally at room 15 tenperature. In a typica
brocedur e wHERGORTSPRIERDY ENUAGBERIRE SOMIENS A A CATIPRAALATIHE. formula (1)
deprotectio i thhdh T g | AL, .

i n aqueous %ﬁ#a%aggﬁgas%qgsbéﬁadr%ﬁpgﬁ%ﬁ@g‘%i ?h%ﬁggﬂﬁg? rg?lﬁf[ %feé ?gl;rgnul a
(1) in whbchsdlutich agibertllcatet] BY filtatioNRBRAayrbe regovereddbevaporptioredf the t he
reaction of alcor{pound of the formula (XIX) with 2- chl oroot hanesul f onyl

chl ori de to*‘tﬂ\'ﬁé’an I nternmedi ate of the fornmula 14 April 2004 WO 01/27131
PCT/ 1 B00/ 01446 19 The internediate of the formula (XX) is then treated

with a conmpound of the formula RBRONH (XXI) 5
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.



in which R8 and RO are as defined above, to give a conpound of the fornula
(I). The two steps may be carried out with or wthout isolgfhgf@bsathe
intermediate of the fornmula (XX). In a typical procedure, where the
intermedi ate of the formula (XX) is not isolated, a solution of the
compound of WO B nula (XIX) in a 10 sujtable sol vent, suchPGEIB00/01446
acetonitrile, is treated with chl oroet hdhesul fonyl chloride and a base,
such as pyridine. Wien a substantially conplete reaction has taken place
(as judged by thin layer chromatography) a conmpound of the fornula (XXI)
I s added and the reaction mxture is heated, preferably under reflux.
Conmpounds of the forrmula (XXI) are either comercially available or 15
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persons skilled inthe art with reference to literature precedents and the
Exanpl es anddenilgdiont bisdersseush aapalwiinylpyrrelidonephydroxypoapyinethylealiidose
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The salt may precjpitate fromb5 solution and be collected by filtration or

may be recov@yeaiybyehanaleaaditale paydgdnciuded.
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).




solvent. The anti-inflanmatory properties of the conpounds of the fornula
(I') are denonstrated by their ability to inhibit neutrophlid&%pgbbgn whi ch
indicates Ala 10 receptor agonist activity. This is evaluate

det er m ni ngwigh|Geygpound profile in an assay where super omﬁ%\,\@ o g i on
was neasured fromneutrophils activateg, by fM.P. Neutrophil's YUY at ed

from human peri pheral bl ood using dextran sedinentation followed by
centrifugation through Ficoll-Hypaque solution. Any contam nating
erythrocytes in the granul ocyte pellet were 15 renoved by lysis with
ice-cold distilled water. Superoxide production fromthe neutrophils was

I nduced by fMLP in the presence of a primng concentration of cytochal asin
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di l uent or Cékérhplar?&ifﬁﬁb%i/e\ﬁa% ch882THefd chhieof Bé@r@@eﬁernﬁuwm instances
adm ni stration and_  standard armaceutical practice. For exanple, the
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subl i ngual | ységb%,\ﬁ]eﬂ_{]gmpeﬂ I&labl ets, capsules, ovules, elixirs, solutions
or suspensi ons, ¢8%t ai n flavourlng or colourlng agents, for

I mredi,at 40, del ayed-, sustained-, pulsed- or controlled-rel ease
applications, 14 April 2004

The cormpounds of formula (l) can also be administered intranasally or by
inhalation 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.



WO 01/27131 PCT/1BOO 01446 21 Such tablets may contain excipients such as
mcrocrystalline cellulose, lactose, sodiumcitrate, calcitpgppbepate,
di basi ¢ cal ci um phosphate and gl ycine, disintegrants such as starch

(preferabl yg;(g&g ?Ot ato or tapioca starch), sodium5 starch glycoll ate,
croscar mel 1 $o2"¥¥4 um and certain conpl ex silicates, and grBALIBM0/0&+6

bi nders such as pol yvi nyl pyrrolidone, h%lroxypropyl nmet hyl cel | ul ose (HPMO),
hydr oxypr-opyl cel | ul ose (HPC), sucrose, gelatin and acacia. Additionally,

| ubricating agents such as magnesium stearate, stearic acid, glyceryl
behenate and talc may be included. 10 Solid conmpositions of a simlar type
may al so be enployed as fillers in gelatin capsules. Preferred excipients
in this regarAltemalivellg the dopysourifs?sicthe farmGRl (1) tA% Be dBrhiISERRT inPtheSohingh
mol ecul ar wei ght pol yet hyl ene gl ycol . For aqueous suspensions and/or
elixirs, the Cgcﬁwﬁli&ﬂmﬁt%! of ResEahmArahey )may pebapplied: topicalydinihenforar obas

sweet eni ng of V, i S ri t es, Wth

enul si fyi gg é%@’gr%’%{g%gn%%%g{ 'aalgnrﬁéﬂgﬁar%ﬁlﬁﬁbd‘?{"ﬁg%{' S'thacqprggoum QF ,the

et hanol , @ ofiginesia (Bl paylalsy bl tyassicrmatnddammibicred) R exahmsiecby tHdese of
conpounds of the fornmula (1) can also be adm nistered parenterally, for 20

exanpl e, int 8d hy intra-arterially, intraperitoneally, intrathecally,
intraventricularly, intrasternally, intracranially, intranmuscularly or
subcut aneously, or they may be adm ni stered by infusion techniques. They

are best usé&@riapplibatidrotopicdllyatostrer skin, Hpieomponaytéfoheoraiulagl cxenbai n
ot her subst?%ce@a f.or exarrFalpz% e (F)ﬂlfﬁ%g sal t.s, or gl ucose to nake the
sol uti on i sofYRTHALE 35 A-SiaRle o GeBkiaingdhg: adive eomppung suspendedy
buf f er ed 10pr of efigddived Gn2for example, a mixture with one or 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 dissoived 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:-



pH of from3 to 9), if necessary. The preparation of suitable parenteral
formul ations under sterile conditions is readily acconpli shedahyo66&ndard
phar maceuti cal techni ques well-known to those skilled in the art. 30 For

oral and payewyesdl adm nistration to human patients, the dadpipeRGEags
level of the conpounds of the formula-24(1) will 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 tablets or capsul es of

t he conpound of the formula (1) nay contain from 5 to 500 ng of active
compound for adm nistration singly or two or nore at a tine, as .
appropriate. The physician in any event will determne the actu osage
which will bé) m)s@ compospdcot; the mqlfh&imrowhaﬁaﬁp%uﬁcaébfoaqqemﬂ%fe i §F
with the age, péteqﬂ% ﬁsponse of the particular patient. The above
dosages are exenp ary o e average case. There can, of course, be

i ndi vi dual i (it anapsocedséoetﬁu preparatiorl o cothpoagd of dingy éarraule (yeria ed and
such are withint i S.i ven i on. he cgnpounds of formula

(1) can aPso be 4 SCOE‘F'@@IVWQ%%‘%QIQ ers%‘fﬁqe M#&Pht i on and are
conveni entl yg @te: i)é{nﬁpsﬁnéaébdti&sl E6fiposition ifENd e&mpiamu%f e foAfurRePse!

spray presen roma pressurised contain np, spray, atom Ser or
nebul i ser, with o& pharmnaoeumd&t!yua@:eﬁtalalessmlt @mlsol\pateptéﬂelram ‘ogether :gith a
di chl or odi fluoro ane, rot etrafl uor oet hane,

h "
a hydr of | uor oal W@H{%@ oro g%qrﬁoﬁwrhgﬂg%(r A 134A [trade
mark]) or  1lgd, 1, 2.cdnipotride Bt @ﬁé uafmuraomrtﬂ & rfarAvabbaticanadecaptakle salt,

car bon d|0X|de or

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-



other suitable gas. In the case of a pressurised aerosol, the dosage unit
may be determned by providing a valve to deliver -a nmeterqdagiopsy . The
20 pressurised container, punp, spray, atom ser or nebuliser may contain a

sol ution or ion of the active conpound, e.g. using a mxture of
et hanol anﬁﬁ%ggﬁopel | ant as the solvept, which may addi tiBrEMWOLIAt ai n

a lubricant, e.g. sorbitan trioleate. psul es and cartridges (rmade, for
exanple, from gelatin) for use in an inhaler or insufflator my be
fornmulated to contain a 25 powder m x of a conpound of the fornula (1) and
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contains from 20 tfor weQaddeafing; conpound of the 30 fornmula (1) for delivery
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be applied topically tn the formof.a, lotion, solution, cream ointnent or
dusting powder. TRE Wgﬁpéur?@?@fm?wécaﬂyf GF‘FﬁFftﬁb% )Sqtlfays%[%'@ 198 composition

transdermal 'y adntigrebgred, for exanple, by the use of a skin patch. For
application tqgi cally to the skin, the conpounds of the fornula (1) can be
formul ated a$dh saimaihed of teaiment of aahammal; lircladingva humar beihgs ds froated

f18| F{)WQLIS:SO' ved 1 Bn iffAmdBR) fiseSsdInthilliy tehfing S8idmalmndl ith Bhefiective

10 amount of a compound of the formula (I) or 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

vm th the drulH theclesc heatmetici resomanbe (M) aﬁeanaa.uénel ireayl &Fseadcbmsment
e.g. as a_carrjier, diluent or solubiliser. ta- and g

cycl odext Bi nWithrtherpropossemetiy uwed%a@tans%p@ewm%s e(é)eafﬁewfarb@u in

that a1 ror SRR ERETABER’ » EBwRRRIE A" Rtelfinidniafe , custigl P BaeRGL

and prophyl aabtnrevlatleﬁsrferltdes'ﬁna?uohl‘tﬁ m)mg:oem peqyi @emglét Ady dbuBlRe4 tWO
01/ 27131 PCT/| BOO 01446 = 24 (1) of the formula (1) or a
phar maceut i ciiPIs) a8c &yasste @almuwpleteopﬂal?"@a@heﬂ'é@f mMagp; §pactia néa swew

the preparatQarfdd i FRRIADsBlay BRishBbAthEad. Th@folbwing abbreviations have
. 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

H
'

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



5 pharmaceutically acceptable salt or solvate thereof; (iii) a
phar maceutical conposition including a conmpound of the fornmygfbhopr a
pharmaceutically acceptable salt or solvate thereof, together wth a

phar maceut iﬁ@dlmfwﬁcept abl e excipient, diluent or carrier; (@%ﬁ%\%?ﬂgound
1

of the fornula or a pharmaceutical |y, acceptable salt, e or
conposition thereof, for use as a nedicanent; (v) the use of a conpound of
the formula (1) or of a pharnaceutically acceptable salt, solvate or
conposition thereof, for the manufacture of a nedicanent to treat a

di : . . . i cated: 1 . ;
2 compound. oP NERUTesEHEFERYI Ehioffeasind D oABRGIE s miimulriveg Sicd3cal
sol vate or coeomestémpardther dof 2 frours hdheasofvent uwas alemaved under reduced
anti-inflamuatory agent; (vii

). the use of a conmpound of the fornmula ( or
of a phar mac &RFL4e|3nd doe dpeidye disaplvedip) 9‘5‘@8°bﬂ1@9wé‘b§J}PPUHr'Pr1%9'@o@11, f or

h f ' . '
i seaser (vi i Has ol B30k SRR &R i B LADWES Hoald &t B 1oF folrs.
group cong sfhed sefventdwht fetsiiadatuider ditiuceds peoystironand ARBSresidue was

bronchitis, chronic braonchitis, chronic obstructive puInDnan disea?e,
cystic fibrodzeotropad hwith eathianebn®@)pr dheni BsidHa sWashridified RYisiqqldmangd

rhinitis; 25,4 foi | dof Hick _
phar maceut | STGMaloafantilef siBa TeRRHY fitn e oy icsh b torioroethane,
manuf act ur e of matharmdi (@8ens byr volaend)r geadaally chasgingi to stiichlorometiane :

erectile dysfunction hypertensi on, stroke, epilepsy, cerebral i.schaenm a,

per i pher al vﬁlﬁ,tﬁﬁ'é?' (@9 sﬁﬁs‘y v HEI“Bi to-gved éokfiﬂﬂ'ﬂg@gﬂf%mtwj%?? ,W'&l g!fgg;éls

rheumat olygy apiHdr! hildted with pentane, filtered and dried to afford the title compound as a
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

25




30 nultiple sclerosis, psoriasis, allergic dermatitis, eczema, ulcerative
colitis, Crohns disease, inflammatory bowel disease, Heli ofaglfpoos
pylori-gastritis, non-Heliobacter pylori gastritis, non-steroidal
anti-infl angategryisgdrug 14 April 2004 WO 01/27131 PCT/ | BOO/ 0344Gpordr4kdrduced
damage to the gastro-intestinal tract og a psychotic disorder, or for
wound healing; (x) a nethod of treatnent of a manmal, including a human
being, to treat a disease for which a Ala receptor agonist is indicated
including treating 5 said mammal with an effective ambunt of a conmpound of
the formul a kL W@RFI' oS0l vate or
conposi tion E’??]%r‘?g%ﬁj'&??jwz;’anét hog %ﬂ@’?ﬁ%@#&ﬁ'?‘%bygaﬁma i ncl uding a
human bei ng, {l{tsoprepylsulfonyhaminoimetlyyl}Hodtpacin-9vyl)eNietpyl-8dat i ng sai d
manmal with effecti,v 0 unt of a cqonpound of the fornmula (I) or
with a phar naﬂyf{rpﬁﬂ?tﬁ%ﬁéeé%‘?&lﬂ"@%éﬂ‘?“gggvate or conposition thereof;
(xii) a nmethod of treatnment of a mammal, including a hunman being, to treat
a respiratory disease including treating said nmanmal with an effective
anount of a conpound of the mul ) or wighya pHaynmaceutically 15
acceptabl e salt, solvate or on t her elg ) a method as in
(xii) where the disease is selecfed fromthe group consisting of adult
respiratory distress syndrone (ARPS), bronchitis, ™chronic bronchitis,
5

chronic obstructive pul nonary gh e, eystic f ast hma, enphysens,

i s,
bronchi ectasis, chronic sinusi\i NﬁQ(lm(‘hl nitis; N41\/[;1_?(

OH

“‘-\vj
192
e
A

A solution of (3a5,48,6R,6aR)-6-{2-(amincmethyl)-6-[(2,2-diphenylethyl)amino]-
9H-purin-8-yl}-N-ethyl-2,2-dimethyitetrahydrofuro[3,4-a][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*)



20 (xiv) a nethod of treatnment of a mammal, including a human being, to
treat septic shock, male erectile dysfunction, hypertensiomaglbake,
epi | epsy, cerebral ischaem a, peripheral vascul ar di sease, post-ischaenc

reper f usi Ongj(ﬁel?”? di abetes, rheumatoid arthritis, nultiple sclerosis,
psori asis, g1%¢ dermatitis, eczemm, ulcerative colitis, PEHHINOM G ase,
25 inflammatory bowel disease, Heli obacter pylori-gastritis,

non- Hel i obacter pylori gastritis, non-steroidal anti-inflanmmtory

dr ug-i nduced damage to the gastro-int esti nal tract or a psychotic

i factive amtagutith B (584 ER s AL B nAE PRI B lphenylethytamino-
phar maceut i c@H-pumcoan}-Abbyal 3- dlrﬁ@l' Jﬂfdrofi@o%éljbf&%ehﬁr eof ; and

(xv) certain novel intermediates di sc osed "herein 04 WO
01/ 27131 PCTFEEDXR0EdE g Preparetiont $0) ¢iv0mgERRGmmol)i ahdtietityarnine (0.05m,

t t f | a N 1
Fesonance. ( NGRCTHBeDaTER R0, alepforoiBhihel or sk realSitin Aisgiiion sk
structures Fmaﬁsarprﬁiﬂyﬁ cHiGiide F106, T0.38/mMolRNi¢ &HHRIToLE dichioromethane
parts-per-mllion_downfield fromtetranethylsilane usi'ng conventi onal

abbr evi at i on§1MBr Thednixiere wasdatirray at ranmaitemperajure forsi B diatrs diringomhicht :

were rooor abie feohRint s Blons8 8 vaBoraR effket RS TeRiobR ey dssohual
et or 0ahi of G o o I e el U g heatedat GRC for
t ent - but yl di AEHfEsiThe| solgent was removed under reduced pressure and the residue
10 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 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 (30mg).

"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



means pounds per square inch and Et nmeans ethyl. \Were thin |ayer

chromat ography (TLC) has been used it refers to silica gel 1'EL,§‘P ngb@g silica
gel 60 F254 plates, Rf is the distance travelled by a conpou (5 I vi ded by
the 15 di syanpeesmkiavell ed by the solvent front on a TLC pl’ MPLE 1:
(2S,3S,4R 5R) -5-{2-{[ (Benzyl sul f onyl ) amgno] met hyl }-6-[ (2, 2- %h%%@%m

di phenyl-et hyl ) am no] - 9H puri n-9-yl }- N et hyl - 3, 4- di hydr oxyt et r ahydr o- 2-
furancar boxam de 20 A sol ution of

(3aS, 4S, 6R, 6aR) - 6- {2- (am nonet hyl )-6-[ (2, 2-di phenyl et hyl )am no] - 9H
purin-9-yl}-N-ethyl -2, 2-di met hyl tetrahydrofuro[ 3, 4-dj[1, 3]di oxole-4 25
carboxam de (Preparation 10) (120ng, 0.21 mml) and triethylam ne (0.04nt,
0. 29mmol ) i rEXAMRLEYS (25,88,46RGRE-5(64(2, 2:Diphenylcthpiaming]-2h 14 April 2004

WO 01/ 27131 PCT/ | BQO/ 01446 enyl net hyl syi phonyl chl oride (45ny,

0. 24mmol ) . ﬁé’hﬁwﬂ%‘ﬁ&w '?f'?g gl)iy[l}-é 'E"G%nﬂg@?mﬂ'asﬂ'r 2(h01rjr!rJ s. The
sol vent was d; J nd the residue dissolved in
et hanol (I m‘g'ﬁ%kgﬁ%gﬂﬁg'ﬁ’fjﬁggéﬁ%@ﬁéﬁ%nﬁéms added to the solution and

the m xtWe was heated at 60C for 8 hours. 5 The solvent was renoved under
reduced pressure and the resjdue was h et hanol (x2). The
resi due was purified by colfin omat ogr ap lica gel eluting wwth a
gradi ent system of di chl or oretRane” : (95~ 5 by volune) gradually
changi ng to dichl oronet hane : et hanol mpy volune) to give a solid

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). '



10 ether, diluted with pentane, filtered and dri
conpound as a white solid (92ng). 1H NVMR ( CDC

ied to affordthetltle
3 + 2 drops 4 %2@4 :
7.79 (1 H br s), 7.13-7.38 (16H, m, 5.94 (1 H br s), 581 , 4.87

(1 H br 1H, q), 4.60 (1 H m, 4.49 15 (1 H, d 4. 1 H d),
4.16-4. 36 ("VH4‘”7 31331 (1 H m, 3.12 (1 H m, 1.02 (3H RQT/IBAW&%.s :
Found C, 60.67; H, 5.63; N, 14.30% C34H37N7C6S requires C, 60.79;

5.55; N, 14.60% 20 EXAMPLE 2:
(2S, 3S, 4R, 5R) - 5- (6-[ (2, 2- Di phenyl et hyl ) am no] - 2-

{i hyar oxyt otRGAYEPo) é%%é’ %%3%%?-32 5755 breHhai et 025151

PCTTI BOO/ 01 ){3@\@ 3 o
(2S, 3S, 4R, SAI]?r)éaS %%d['E(Z GEH eny t1ﬁyq%/§m no]

E[ ((jl sopr opyl sul f onyl )am no] rret hyl ) - 9H puri n- y: )-ClF- e]E hyl - 3, 4- di
(325, 45, or, CRAMPLE 5t (B AR T2t 3-BideMAat ny| ) arm no) -

car E‘:,;;Pn%ﬂ%ﬁ"&%ﬁ?@%‘f’%ﬁ@“@*ﬂ%@# 9“‘@%%‘“&%3" ORPHPIHR A s
igl 8t ?gm:‘ )92t!1ﬁf &qudmxﬂeimwmmzﬂumdatbokanude treated with a

o0 o0

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



propanesul phonyl chloride (40ng, 0.28mmvl) in anhydrous dichl oronethane (1
m). The mxture was stirred at roomtenperature for 18 houysagphse Which
time the solvent was allowed to evaporate off freely. The residue was

di ssol ved ol (1 mM), treated with hydrochloric aci )
and heated \bgtﬁ(glg?:ﬁ?m 15 4 hours. The sglvent was renoved u%g(ergmlr)\ﬂéo ?J‘?:Gmd
pressure and the residue was azeotroped with ethanol (x2). The residue was
then purified by colum chromatography on silica gel eluting with a

gradi ent system of dichloronmethane : nethanol (95 : 5 by volune) gradually

h t lid
ehich vas or TEMRLEBCH AN don PMSEG ol 783 et af YT e -7 88F e

d dried to{1aH,ony 6. t et NGB ﬁEDQb +
P op DB day g & Te (14 ﬂesff‘ DR, 80 (mgﬂmgﬁmlﬁ o TGS (1R
5.64 (1 H, ty) 444$é2tlzm 4)20(4Hz@n){§$$(151 M), z205(21"t In)H1 Qﬁ 3"4: B1 (6H ),
25 3.38 (L H ), 3.20 (2H. n), 1.37 (6H, d), 1.06 (3H Q M : 623 (M 14
April 2004 WD 01/ 27131 PCT/1B00/ 01446 29 A sol ution of

S e Cisa S, BSnIEETIE O,
purln y yl tetrahydrofuro i oxol e- 4-
car boxam de é#@le ré@%r& n§é40rrg 0. 25mmol ) and triethylamne (0.05m,

0. 36mmol ) in anhydrous di chI oronethane (1 nl) was treated with a solution
of 1 5 propanesul phonyl chloride (40ng, O.28mmol) in anhydrous
di cht or onet rENAMRL’IE61:1283&4RjSR)bB-@G-‘[(asz-ﬁmbheﬂﬂemw)mmd]ezHﬁ(uature for 18

hours durin he sal vent _was al evaporate off freel
The resi due%%ﬂ%ﬁ amino]methyl}-QH-purm-s-yl) N-e hyl- % v

5 10 dihydroxytetrahydro-2-furancarboxamide

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,

N2

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



in ethanol (1 m), treated with hydrochloric acid (1 M 1 m) and heated at
60C for 4 hours. The solvent was renoved under reduced prqg{sAt{gﬁezg@g t he
residue 10 was azeotroped with ethanol (x2). The residue was then purified
by col umm r t ography on silica gel eluting with a gradi ent system of

di chl ororret‘ﬁgr?gg?%t hanol (95 : 5 by volume) gradual ly changﬁq{f;mﬂ’éo““

di cht or onet hane net hanol (90 : 10 by vo:f3ume) to give a solid which was
triturated with diethyl ether, diluted with pentane, filtered and dried to
afford the title conpound as a 15 solid (90mg). "H-NVMR (CDCI3 + 1 drop
DVSO-d6) 8: 7,80 (1 H  br s), 7.15-7.35 (1 O4, m, 5.91 (2H, , 5.75 (1
H t), 4. 77 B[ washed with pentangyand diigd 4o affqrdHhenlitle gorpoundias angolics. 22
(LH m, 2.88{pH t), 1.83 (2H m, 1.06 (3H t), 0.98 (3H t). 20

Anal ysi s : I‘—(oun C, 57.51; H, 6.00; N, 15.54% C30H37N706S requires C,
57.77; H 5.98; N, 15.72% 25 30 14 April 2004 WO 01/27131 PCT/1B00/ 01446
30 EXAMPLE 4 (2S 3S 4R, 5R)-5-(6-y{é 2, 2- Di phenyl et hyl ) am no] - 2-

{[ (pheny! sul FoNMH £xPrg et d5ap) DM$SQudlel A= B-65 (1IN, dif&?zﬁ d), 7.93 (1H, d),

di-hydr oxyg ety apyfioqy-F Yo 0% AB-9%3 AsH, Ty, 6.28 (1H, 1), 5.78 (1H, d), 5.72
(1H, br m), 4.91 (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



A sol ution of

(3aS, 4S, 6R, 6aR) - 6- (2- (am nonet hyl ) - 6-[ (2, 2- di phenyl et hyl ) anis,nQdr 2004

9H purin-9-yl)-Net hyl -2, 2-di met hyl tetrahydrofuro[3,4-0][1,3 oxole 4 10
car boxam dewR hation 10) (140ng, 0.25mml) and triethyl

0.36mmol ) in anﬁpgrous di chl oronet hane gdn) was treated w teyr? a SOPIUtIOI’l of
benzenesul phonyl chloride (50ng, 0.28mol) in anhydrous dichl oronmethane (1
m). The 'm xture was stirred at roomtenperature for 18 hours during which
time the solvent was allowed to evaporate off freely. The residue was

di ssol ved 1543 gidstisled Withl éthahbf #Sd Hd Pediids ( )
and heated at 60C foFbHS hour s. a&I] F&%fvent mggéemvgﬁdéﬁﬁgi‘rﬂgge% H}mm
pressur e andchramategraplhy Omvadtcagabelutp‘@wﬂh tdlgmﬂimﬂ(ﬂys(erﬁbf didhdoroasetianewas

o adi ont - sys: EFEGT cloBof oo PRaHaURE) ety E8atting”ls) dEMarpetRnsual 1 v
changing to ﬁhéthél%loc%thWQJy vagnil@;tteagoé 4 gend v&ﬁbrbyva%Oirim%ied Qwﬁh' B YRy

solid which was triturated et her/ pent ane, |'tered

t o af f or dSt hethear; diduted rmtmﬁan@d:lea ﬂtteredjanezdr@)i to affGﬂthR t(tia]{mmpeund disop
DVSO- d6) 6|_§0ﬁq1( 7.76 (1 H br s), 7.12-7.44 (13H m). 6.10 (1 H,
t), 5.83 (2 (1H br ), 4.69 (1 H mM, 4.61 (1 H br m, 4.53
(1Hn)445(1Hd)432(1,n),420(4Hn)335(1H m, 3.18
25 (1 H m.,1.04 (3H t). 14 April 2004 WO 01/27131 PCT1l B00101446 31
Anal ysis : FOuNMB (Cﬁmbd'fldfolﬂiwso’xﬂs)lﬁfl 884 (1ER HBRBMB0ES!, r0), ZBER2{1H, br

LS AR b 252 2k, iy A12py aA 1 OR ) EB6 T 0, 5.70 (14, o), 5.73 (1H, br s),
ylsul £ onyo) aarjggol #E trhy 465 (1H 2m3 - 4158ha M, A, /47 22HNE); AH7PEH,mP 3.BL-(WH,
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



et hyl - 3, 4-di hydr oxyt et rahydro-2 furancarboxam de 0-0 Et 10 A sol ution of
(3aS, 4S, 6R, 6aR) - 6- (2- (am nonet hyl ) - 6-[ (2, 2- di phenyl et hyl') ami,ngl1 2004

9H purin-9-yl }-N et hyl -2, 2-di net hyl t etrahydrofuro[ 3, 4-d] [ 1, 3] di oxol e- 4-

car boxam de}q‘oa aration 10) (140ng, 0.25mmol) and triethylam ne (0.05m,

0. 36l ) %27?7 #ous di chl or onet hane gl m) was treated w PRIVEBEYLGI on
of [1,1-biphenyl]-4-sulfonyl chlori de . Pharm Sci., 1964, 53, 73)
(71ng, 15 0.28mmol) in anhydrous dichloromethane (1 m). The m xture was
stirred at roomtenperature for 18 hours durlng whi ch tlrre t he sol vent was

| 1 oved t te off freely. Th di sso th
)t eat el RO 1Ry BRQIR e Sliadia) FooRt 1empefaluif e 48 dipUsE BOSGichs

hour’s. o one. SBieAte dEvont D WithER 46 byESUHSE drteay UTRe 308aLE QL aisdbers

azeot r oped W|th et 20 ( The residue was then purl y col umm
chr omat ogr aphiyeiwansi (1ink, hgeatedew:th hynj;omhbhceacgj (armnemml)samﬂ aeated at 60°C for

di chl or onet hane : anol : al I chan .
i chi or onet hanioursThd-Rgepbwas Rmayed uhire edused Peedsurg it e, résidues
triturate r h to
A ford Lhe {1 T e anpiod Wil ety 420, Thie) %‘?@s&é‘ﬁﬁ%@éﬁ eﬂ“é@*iav% S99
PCT/ 1B00/ 014alsrondatogtaptivrort @ﬂ:ca:get elutuhgo.plthHBandBa)nt&ystkrﬁ?.)f (dichiomymetitand (1
H b ,713759 1H,b
m .0 75 (1 fimegnang 565 ;"B by; Volune)  uashiagy; chishdint 8 (aiRplofgmetidns’
H m, 3.20 ﬁ'lbtl'fhnd’l?(eol 98 tyStbluie) to give a solid Whlch was triturated with diethyl

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,




5 Analysis : Found C, 63.55; H 5.38; N, 13.12% C39H39N706S requires C,
63.83; H 5.36; N, 13.36% EXAWVPLE 6: 14 April 2004

(2S, 3S, 4R, 5R) -5-(6-[ (2, 2- Di phenyl et hyl )am no] - 2-{[ ( 1-

napht hyl sul @by no] met hyl } - 9H-purin-9-yl)-N-ethyl -3, 4 1@craB00/01446

di hydr oxyt et rahydro-2 furancarboxam de & 1 A solution of

(3aS, 4S, 6R, 6aR) - 6-{ 2- (am nonet hyl ) -6-[ (2, 2- di phenyl et hyl ) am no] - 15

9H pu(n-9-yl)-Nethyl -2, 2-di net hyl t et rahydrofuro[ 3, 4-c1][ 1, 3] di oxol e-4
car boxam de (Preparation 10) (140nmg, 0.25ml) and triethylam ne (0.05nd,

0. 36mml ) i ngBahydbIpPYS rAewianel T@h)anss (réatdd witdpotassitrdcabonate $T80HMGON
of 1- napht hal enesul fonyl chloride (63ng, 0.28mmol) in anhydrous

di chl or onet hhddmmal).nThe mixkurg was sdireasatsioon temperateenfares aniputascafter 18

hours durin 14.C Oyt d all o freely.
Thg f es :Jd :J eg"\X/ﬁ@hdﬁ@é oﬁ#e ?ﬁx{l"ﬁg e@%%ﬁt?}?df%ﬁp) {,het ggg? ég m@’s[aﬁé’lhg gg% 3?#& fhge d
acid (1 M liiltrbje amsbidreakddcett @ésdwe. The Psidise Wae Jeirtikoriedvabetwaeyy ed
under reduced Bressure and the residue was azeotroped with ethanol (x2).

The resi dt_rae gBlor ‘Pféﬁﬂtﬁmei anddvater cE_hﬁ RIgaRiE RhateoWaspsspayatad, washeg with
LS 4yl My SRR SRED B 058 gt
vol une) to ginderaedatéed pressurevdhet residueavasl parified diyecdiyinnl shiymnatogeapihy WO
U 27131 PCT/ 1o/ 01436, 33 eihor, ached (N pent e and i sd o S ford
afford the title compound as a white solid (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




'H-NVR (CDCI3 + 1 drop DMSO-d6) 8: 8.65 (1 H, d), 8.22 (1 H d), 7.93 (1 H,

d, 57.81(1H d), 7.72 (1 H s), 7.15-7.53 (13H, m), 6. ; t
5?78 (1 H, d§, 5.72)(1 H, bE m, 2?91 (1 H, r’r),(4.62 ?)ZH rf‘SAé(&ggb? :

M, 4.30 (2Woéhnt- 08 (4H m, 3.35 (1 H m, 3.17 n% 03@
t). Analysis : Found C, 62.58; H, 5.29; 3N, 13.58% C37I-|37N70(§r 1

10 62.79; H, 5.27; N, 13.85% EXAMPLE 7:
(2S, 3S, 4R, 5R) - 5- (6-{ (2, 2- Di phenyl et hyi )am no) - 2-{[ ( 2-
napht hyl sul f onyl ) am no] net hyI }-9f3purin-9-yl)-Nethyl -3, 4- di

hydr oxyt et r apy d"s@hﬁl‘oﬁur ancap 33%3%? éﬁgngaﬁﬁk% Ff gt@hrylﬁ\mmorzc?rbonyl 2-{2-

(3as, 4S, 6R, 6aR) - 6-{ 2- (am nometh {
9H- puri n- 9- y{[Ilsﬁléwthb%ulfenﬂ)&mmm?thﬁfﬁéﬁymmzwWIM]@MPQND*&“4 20

o 36mmol ) 1 Y GRSk r BFOEIR CEeHRIAtoR: RalAG: 1 0 Oertioll o

of 2- napht hﬁiétﬁ@ﬁdl|(faﬁﬂy{fvaﬁ*ﬂ'éﬁtéé%fr@%%ss%rﬁeéﬁ"fﬁbhaﬂen( d@%mo The

di chl or onet hane . The mxture was stirred at roomt rrperatur for 18
hours dur BanMUEm waa ﬁbrreﬂeatsmarertemwaalreotmdz@ dnipuigmoaftee whichf timel .

acid (1 M PPt ettt BigbeRdRetand proh ik Bkt T ERENE et

under reducedispoioastiee pptipitdie. MR wiRtukd ﬁﬁé'ﬂheﬁoﬁlﬂel’é@ Qihﬂzt?ﬂe?%ltrate was

PCTI 1 B0OO/ 01446 34 was azeotroped w th ethanol (x2). The residue was then
purified by eWRAfated: wdeniredueptypigssure.i dhegeesidueitwag pirifiech by olumn

system of - di GhyHABGRAYDn silica gel eluting with dichloromethane : methanol (95 ; 5 by
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

N W

/ N
<~ IN/J\/NHz _— (fN I:N ,q_ﬁ\/\,o

N It

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}-



nmet hanol (95 : 5 by volune) gradually changing to dichloronethane :

ﬁet hanol (90 : 10 by volune) to give a solid which was ”'HW@W’QO(‘MW
diethyl 5 ether, diluted with pentane, filtered and dried to ord the
title corrpownd,gsl@ solid (88mg). HHNWR (CDC13 + | drop 34
(1 H s), 7.79 (4B m, 7.67 (1 H br ), 7.52 (2H, ), %g@%%@‘('i"gm,
m, 6.20 (1 H t), 579 (1 H d), 5.73 (1 H br s), 10 4.99 (1 H m, 4.63
(1 H m, 4.56 (1 H m, 4.47 (2H, m, 4.17 (5H mM, 3.34 (1 H nm, 3.16
(1 H m, 0.99 (3H Q Analysis : Found C, 62.43; H 5.28; N, 13.64%
C37H37N706S naq |r333d'.ih :
I, 5R Hi( &nl )édrﬁﬁ%tégrﬁwgﬁoﬁ%%; anbbrtﬁ&gﬁﬁc?{é (PrefaraibhE2? (600mg,

([ (et hyl suI dﬁmmd ma]mmtlwl of-iiding (5o yand Ncetdm}thles(mml) The reaction

hyd d I
(325,43, &r, SA19H6 §a8 elHPARER L7 S lfukdntls Bk, o, 1ommon
9H- puri n- 9- Wkas thert Addled aﬁdfihé%ﬁmidrﬁﬁfﬁmédﬁrﬁé Weltel Andef foffiitoP lorﬂnﬂs

car boxam de (Preparation 10) (14 0. 25mmol ) and tri et hyl am ne )
25 0. 36nmd| ) The reasticdy sixtuse a«rﬂ'a‘othﬁreﬁwatﬁd with mthylwagetate £0@m!)wand washed

3 chi or onet h"a*ﬁﬁ‘"%i@ii#’%ﬁ " AP 2P St ek GRS o BB h8desivm,

m xture was siphatefand evapordtednmciar pécmob@rprbssm@u Thedesidie wﬁs %nﬂburﬂy the

sol vent was allowed to evaporate off freeI?/ The resi due was di ssol ved
“column chromatography on silica gel elufing with dichloromethane : 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



in ethanol (1 m), treated with hydrochloric acid (1 M 1 m) and heated at
60C for 4 hours. The solvent was renoved under reduced Pr SSSMLF 288 gos the
residue 5 was azeotroped with ethanol (x2). The residue was then purified

by col umm graphy on silica gel eluting with a gradi ent system of
di chl or orret 03%13?net hanol (95 : 5 by yol une) gradual |y chM’WQKfPH“
di chl oronet hane : nethanol (90:10 by vl une) to give a solid which was

triturated with diethyl ether, vvashed with pentane and dried to afford the
title conpound as a solid 10 (80nmgy). "H-NMR (CDC13 + | drop DMSO-d6) S :

. 81 (1! 65bf'1é|)fi’"°gﬁ iftg f@gé(%n@nye%n tl?gl_q;réﬁ?ram@ ég%fé[t(aﬁn %%gd@g e (1

H, rT), 2. 90 \stid inshe pledbuif@ HExafpld$. M5 : 596 (MH') EXAVPLE 9:
(2S, 3S,4R, 5R) -5-(6-[ (2, 2- D|phenyl ethyl)am noj - 2-
{[(lsobutylsulfonyl)amno]rrethyl} Ol -1-purin-9-yl)-Nethyl-3,4- 20

55" (ben: SREISOSAERt A AEDIENR Pl 28 i e

[ (i sobutyl sul fonyl)am no] met hyl ] -9H purin-9-yl)-5
[ (et hyl am no) car bonyl ] t et rahydr o- 3-furanyl benzoate (Preparation 14)
(290ng, 14 April 2004 WD 01/%%7131 PCTI.|B00101446 36 0%34mmol) in net hanol
(10m ) was treated with L um car bonate (190ng, N ol ). The mixture
was stirred at roomte &forms afte@ Jghtlrrethe

Cl

m xture was filtered and{j cvent was rermveolif/{(bhv

2,6-Dichloro-9H-purine  (20g, 0.1imol}) and 4-toluenesulphonic acid

= U1

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



filtrate under reduced pressure. The residue was partitioned between 5

di chl oronet hane and water. The organi c phase was separated,{/R5fiefo th
brine, dried over anhydrous magnesium sul phate, filtered and evapor at ed
under redugesopigssure. The residue was purified by col um ﬁg’frﬂﬁ(ﬁﬁiﬁw saphy
on silica gel eluting with dichloromethgne : nethanol (95 : by volune) to
afford the title conpound as a white solid (170ng). 10 1 H NVR (DVSO d6) 8:
8.42 (1 H s), 825 (1 H m, 7.90 (L H .br m, 7.49 (1 H, br n), 7.40
(4H, d), 7.29 (4H, dd), 7.18 (2H, dd), 6.00 (1 H m, 5.67 (1 H, , 5.52
(1H M. 4FAERARATIDN . h{AtS-tébrahyd R-2 ra@h)-2-2 12
(LH m, 1.06 (3H t), 20%”'?33”?’2 “?“Eﬁ'é’f"@l."?: Fogngd 5'%

6.11; N, 143@%:3@5&&9“%38 0.5H20 requires C, 57.57; H, 6.23: N,

15.16% 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 ng{-§H puri n-9-

yl }tetrahydro-2 furancarbox hi de 25 14 April 2004 WO 01/ 71534

PCT/ 1 BOO/ 01446 37 A solM Nof

(2R, 3R, 4S, 5S) - 4- (benzoyl(g (et hyl am no) car bonyN
{[ (i sobutyl sul fonyl) ] mék hﬁ }-6- ['mrﬁﬁxyben at;:l\no “9OH- puri n- 9-
yl }tetrahydro- 3-furapyl Jbenzoate (Preparation 2 ﬁOmﬁ’ #'0o5mmol ) in

met hanol (2m) was tredted with potassium carbopat¢ (28ng, 0.20mmol). The

A solution of 2,6-dichloro-9-tetrahydro-2H-pyran-2-yl-9H-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
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




5 mxture was stirred at roomtenperature for 20 mnutes after which tine a
preci pitate had formed.” Di chl oromethane (10m ) was added to /ﬂ(;r ?bﬁure to
di ssolve the precipitate. The m xture was then filtered and t rate
was evaporgted under reduced pressure. The residue was purified by col um
chromat ogr a %&{/ gﬁ Hilica gel eluting with dichloronethane : REXHABI44695
5 by 10 volune) to afford the title coﬁ’pound as a white solid (21 npg).
1HNWR (DVMSO-d6) 8 : 8.45 (2H, m, 8.26 (1 H m, 7.34 (3H m, 6.84 (2H,
d, 6.00 (1 H d), 5.69 (1 H nm, 553 (1 H, rr) 465(2H m, 4.30 (1 H,

2)) 111. éi gg i>{t§n %ﬁeétéd(r.mgier %éﬁlgrb&eﬁ n:trogen (aiL 1HD° for 60 mlng.l%es
(2S, 3S, 4R5R) The ( fiktGR wad RAGRYStRIC lat arﬁbnp]te &lufe (fbr /2 hours and then
pi peridinyl)ethyl]sulfonyl}am no)nethyl]-9H purin-9-yi)-N ethyl-3,4-

di hydr oxyt et feli@pied ab 100rGlenaiusthers adoupn DThexeastion wmaefm themy¢ooled

CDs e ar e dished "R Wabf® (66D 5 4; SRAEIOR s farmecomhieh  was.

) 14 Aprib 2etHactéd GAtc diciRyiRsthed BRY). Ol'ﬁéﬁcorﬁ&d&deb m@i%ve#s were washed

hydr oxyt etrah dr o- 2-f ur ancar boxam de (Preparation 16nmol ) i
a mxture of$ riiafly with syater and biiee; enedroveas fé'l"@bfﬁ"PUS m%gm%%@ml giiphate,

t
Tl ansiSied el Bladordf uflief RUCLATRELEIY. TTHE BELE s BpePliboe
for 16 hour sfrofa dibthyl edicer followextby penimet toeaffdid theetitiicompsund aseefoia
(50m) and Vﬁﬁhgeq
10
'H-NMR (CDCl3) § : 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



with water (30nml). The ethyl acetate |ayer was dried (anhydrous nagnesi um
sul phate) and evaporated under reduced pressure. The residug -pysified
by -columm chronmat ography on silica gel eluting with dichloronethane :

nmet hanol  awomn2a13¢95: 5: 0. 5 by vol une) increasing in pol ari PrTiBe0/01446

di chl oronet hane 10 net hanol : ammoni a (£20:10:1 by volune). The sol vent was
renoved under reduced pressure and the residue repurified by colum
chromat ography on silica gel eluting with ethyl acetate : nethanol

ammonia (95 : 5 : 0.5 by wvolune) increasing in polarity to ethyl acetate :
met hanol : amﬂbbrlae( dded with anmydlwsvnagrrmiumTMpbaﬂevénlterevhandmp@aIamﬂer

reduced pressure a residue. 15 was repurifi raphy
on sili cg g nJequ?a Q?\Pfef‘ﬁsé'f?‘ryﬁ—h&c@?ﬁu@ wg 'f‘Féﬁglvyl Ibg %’r@fc"e [fﬁ‘&j’g

i ncreasi ng iviasHdRMitH diélh?t famhera@ﬂaa éntan@ehhé”ﬂien G?i@dlfb taﬁdfal H@)tltlbhe”
ethyl acetate : nethanol : amoni a 1 by volune). The sol vent

was rennvedqmmﬁﬂum%d@dtwhﬁeéﬁﬁdﬁao leve the title conpound (21 ng). 20
MB: 693 (MHO ) 'H-NWVR (CD3CD) b : 8.30 (1 H, s), 7.35-7.10 (1 OH, ),
6.35-6.30° (1 H, m), 5.85- 5.80 (1 H n), 4.554.50 (2H m, 4.30 (2H br

s) n;’» 92 é gF‘IH hmw{co@ts%% -3.40 émkg)é%&am,w?uw %6)3% ds”-&gwp,ﬂ %r); 37@1(%5
(2H m, 1@H1dh5@ 4014, 35ri1H,3m), znsmzm (aldow SHDAOHE- Qﬂﬁa(ﬂi-bcm) |3sz(1114% 39
The f ‘r’r{eg?‘g't WG (502470 {2 dEAH, 'Y, 20k IO, 3, Vo8t 613 M, 1.80-1.60
(3H, m).
. 10

g PREPARATION 5: 6-[(2,2-Diphenylethyl)amino]-9-tetrahydro-2 H-pyran-2-yl-
9H-purine-2-carbonitrile

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



used in the precedi ng Exanpl es. PREPARATI ON

1:2,6-Di chl oro-9-tetrahydro-2H pyran-2-yl-9Hpurine 5 Cl1 014CApr|l 2004
2,6-Dichloro-9H purine (20g, 0.11 nol) and 4-tol uenesul phoni ¢ "aci

nonohydr at ewoQa12@31 Wwer e di ssolved in ethyl acetate (300ntl), I‘Cgﬁ?ﬁmt e was
10 heated to 50C and a sol ution of 2,3-gi hydropyran (12.6ni rfo“?l

ethyl acetate (50nl) was added slowy over 30 minutes. The reaction

m xture was then cooled to roomtenperature, water (100m ) was added and
the pH of the solution was adjusted to 7 by addition of a saturated
aqueous sol uttikpri) o4, 4054 hglr = [

separ at ed, \L/t(t/as e) 150 Qggﬁﬁgq 3@5\??q@ ?Q?ﬁand Cg%l’f%gﬂg, 'dfg\?e-l %%H
anhydr ous na@b»ebﬁﬂ‘rﬁ 8QKPHamd., filtered and evaporated under reduced
pressure. The residue was azeotroped from pentane (x2) to afford the title
conpound as a slightly inpure white solid (30 99) 20 "H-NWMR (CDCI 3) S :
8.30 (1 H SPREPAHATIONIS: 8912, 24DHhehyibt

2.20-1. 60 (6H, n). 25 14 Apgftlxl gth\Bagtl/y1 131 0 lﬂ%og%oafgégﬂrllm
PREPARATI ON 2: 2-Chl oro-N-(2, 2- d| penyl et hyl ) - 9- tetrahydro 2H pyran- 2-

HN
N
¢y .
-
N NJ\{\N

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



yl -9H purin-6-am ne CI of A solution of

2, 6-di chl oro-9-tetrahydro-2H pyran-2-yl -9H purine (Prepar athﬂg}%rﬁ@og

(30.9g, 0.11 not) in isopropyl alcohol (600mL) was treated wt et hyl -N

I sopropyl - 2wWgrgpatsdm ne (47.5nml, 0.27npl) and 2, 2- di phenyl etiGa/BRD/ABI46
(24.8g, 0.13mol) and the resulting m x#ure was heated at reflux for 3
hours. The solvent was renoved under reduced pressure and the residue was .
azeotroped fromethyl acetate. The residue was then purified by col um

chromat ography 10 on silica gel eluting with a gradient system of ethyl
acetate : heRéE&’R%TI_OM(T (! ,%ﬂﬂﬁ)-gﬂﬁénaovlpwhén@-ﬁgaﬂ@'%[(ﬁy?' acetate :

h 60 : ,40 b I .t f f t ' 4. 79) .
o 14 R (CocdiBhedyictBylFinoEopipuinge Y52 etBaniBR ARtV felaBbtos- 0
(1 H br 15 ﬁp,ang;@émgaatg, d), 4.35 (1 H m, 4.30-4.18 (1 H, br s), 4.10
(1 H d), 3.70 (1 H t), 2.05-1.95 (21-1, m, 1.95-1.80 (1 H m,
1.80-1.55 (3H, m). PREPARATION 3:

Al - (2, 2- D phenyl et hyl )-2-(net hyl sulifanyl)-9-tetyrahydLo- 2H pyran

2-yl -9Hpurin-6-amine 0 20 0 A solution of

-2y - 9H puri n-6-am ne
| formam de (200nl) was
the resulting 14

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



41 m xture was heated under an atnosphere of nitrogen at 100C for 90
mnutes. The mxture was then stirred at room tenperature f0Ok,f3phpurs and
then reheated at 100C for a further 2 hours. The reaction n1x%ure was t he
cool ed and™@¥FHEd with water (1000m ). A suspension was forCEmOMiIRE vvas
5 extracted into diethyl ether (x2). ThdSconbi ned organic | ayers were
washed sequentially with water and brine, dried over anhydrous magnesi um
sul phate, filtered and evaporated under reduced pressure. The residue was
azeotroped framdiethyl ether followed by pentane to afford the title
conpound as BREFARAT ﬁ\l $3)(2S135,4R, BRRS ({eELy &) 0-8-[(2,2-diphehylethy))aniind]- 7. 10

360 3 o5 (1OHPUY 5524%3*9@-@:&9:(%5%@9% pyro-dirancathakamidest ' 15

PREPARATI ON 4: N-(2, 2- Di phenyl et hyl ) - 2- (et hyl sul fonyl ') - 9-t et r ahydr o-
2H pyran- 2-yl - 9H puri n-6-am ne A solution of Oxone (trade mark) (potassium

per oxymonosul phate) (44g, 2 gl ) in owater 0 s added drop
w se over 2 hours to a sol ut gj
N- (2, 2-di phenyl et hyl ) - 2- (et hyl sput f anyl ) - 9-t et rahydr d- 2H pyr an- 2-yl - 9H- puri

n-6- amine (Preparation 3) (25g, ®6.2mml) and sodi um™mydrogen carbonat e
(20g, 238mmol) in acetone (10}'v yand water (250 e resul tant

m xture was stirred at room t€ ture 10r 24 ho rsIa id filtered and the
resi due was 25 washed with acefond” e acetone wasfr fromthe
filtrate under reduced prges§ung, and the resulti gueous resi due was
extracted with ethyl acet n€ The conbi ned

organi c | ayers were washed o . on‘@ b o

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 .



14 April 2004 WO 01/27131 PCT/1B00/ 01446 42 with brine, dried with
anhydr ous nmagnesi um sul phate, filtered and evaporated undeﬁiA g 664
pressure. The residue was triturated with diethyl ether, filtere washed
wi t h di et hwwoetheriand pent ane and then dried to afford theptir):ﬂ;@mﬁgrrpound
as a white solid (20.32g). 5 "H NWR (Chel 3) 8: 8.00 (114, s) 7. 35-

(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 é), 4.15-4.05 (1 H m, 3.75 (1 H t), 3.30 (3H, s), 2.18-2.05 (1
H m, 2.05-1:.98 (1 H m, 1.98-1.80 (1 H m, 1.80-1.60 (3H, m. 10
PREPARATI OVFH?EBMIMDEMB sfsﬁlshﬁpm{ﬂ-c?ahate’-ﬂhwro 2H pyran 2-yl -

9H purine-2-carbonitrile 1 ution

111-(2, 2- di sliphgnlethylyaminek? HspurinOai}N-ethw-,2-ahydr o- 2H pyr an- 2-

yl -9H puri n-&- 4 dry N, N

di met hyl ! or i g@%ﬁ%@hﬁ?‘%@@@%ﬁ@éﬁ%’%’ﬁ %&EE%')&‘%% de (5. 59,
84.6muol ) and the m xture was heated at 120C for 24 hours under a nitrogen
at nrosphere. The m xture was then cooled to roomtenperature, diluted with
20 water (1000m ) and stirre r rther 1 hosy. s resultant solid was
slowy filtered and washed mes with
di ssolved in dichloronethane and_the resulting
dried with anhydrous magnesi um sulphate, filtered a
reduced pressure. The residue eotroped fro
afford the

t|on washed with water,
@l evaporated under
\rt‘hyl ether twice to
A
X

N

z

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).



25 title conmpound as an oil (1 7g). 1 HNWR (CDCI3) 8 : 8. 00 (1 H s),
7.40-7.20 (1 OH, m, 6.00-5.75 (1 H, br s), 5.70 14 April 0&&{\%&1/27131
PCT/ 1 BOO' 01446 43 (1 H, d), 4.40-4.20 (3H, m, 4.20-4.10 (1

3.80-3.70 (Woh1/2P31 2-20-1.90 (3H, m, 1.90-1.60 (3H, m. 6:
6-[(2, 2-Di phenyf 2 rllyl ) am no] - 9H-purl ne- grcarbonitrile 5 A SOWMO%I

6-[ (2, 2-di phenyl et hyl ) am no] - 9-t et r ahydr o- 2H pyr an- 2-yl - 9H puri ne-
2-carbonitrile (Preparation 5) (17.0g, 40.1 mmol) in ethanol (850nl) was
treated w th hydrochloric acid (2N, 50nl) and the m xture was stirred at

10 t I ' duced
orossure - andiehATPIEN 46, £ 8 OR att o Pl R BRI, o o que
was tri turatd;phewytehhsdl)anﬂud:]-em;alr:msdyl}Methﬂm. Ring solid was filtered,

washed with |etw et he andﬁoentane and dried to afford the title
conpound as '&et@hyglj‘-)f“@ dliBs3ldiexele-41qathrxamide- d6) 8 © 8.30 (1
H,s)805820(1,brs)710740(10—|rr) 4.40-4.60 (1.4H, m,

4.00-4.20 (1.6H, m. 20 25 14 April 2004 WD 01/27131 PCT/|BOQ/ 01446 44
PREPARATI ON 7: (2s 3S, 4R, 5R(By| oxy) - 5- {w[(z 2

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



I p henylethyl)ami no{-9H puri n-9-yl}-2-[(ethyla mi no)carbo

yl Jtetrahyd ro-3- furanyl benzoate 5 A m xture of 14 April 2004

[ (2, 2-di phenyl et hyl ) am no) - 9H puri ne-2-carbonitrile (Preparation 6)
(5.00g, 1l4wowobiizt (2S, 3R 4R)-5-(acetyl oxy) - 4- (benzoyl oxy) - BcT/IB00/01446

[ (et hyl am no) car bonyl ] t et rahydr o- 3-fur agyl benzoate (Preparation 26)
(6.50g, 10 14.7mol) and iodine (0.38g, 15.Omol) was heated at 150C under
reduced pressure for 2.5 hours and then left to stand at roomtenperature
for 18 hours. The residue was purified by col umm chronmat ography on silica

gel el uti ng'MiNRIFR(CIOCATE M7 SHH, %Fsg,[ E@Mh’ihoagpgﬁ;r@ gfc&mﬁ 6”90 (1FQ by

vol une) gradual Iy “changing to pure acet itle

conpound . a), &.6® M M)O5g)7. (16, 'd} KIS (‘KHDCEBM 33:(3H, m), (395 (EH rﬁ) 098 3H,

2% 5 B af Wi aThveh i died Gt o @6 8l !0

t). 20 25 14 April 2004 WO 01/27131 PCT/ I BOO/01446 45 PREPARATI ON 8:
(2S, 38, 4R, 5R) - 5-{ 2- Cyano- 6-[ ( 2, 2- di phenyl et hyl ) am no] - 9H puri
n-9-yl } - bet Ryl EBQBAEI'I@DddﬁaMHAahpdmtByna-Mathaﬁdv{mn&ﬂwﬂ-| on of

(2S, 38 4R, 5R = C anq-6[(2 2-
di phenyl et hP '&ﬁéwﬁfﬁ&ﬁ@pﬁﬁﬁ'\% Iyl aming, hyI ani no) car bonyl j t et r ahydr o- 3- f u

«ﬁ%/
O o3

10 A solution of 6-[(2,2-diphenylethyl)amino]-9-tetrahydro-2H-pyran-2-yl-9 H-purine-

d
n
6-

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).



benzoate (Preparation 7) (4.75g, 6.59mmvol) in ethanol (200nl) was saturated
with anmmonia gas and stirred at roomtenperature for 18 houy, r%ArTB§0%°|Vent
10 was renoved under reduced pressure and the residue was pur|9

colum chr®@ahge{saphy on sitica gel eluting with a gradi ent, (?f%%(ﬁﬁ%?é

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

di chl oronet hane nethanol (90: 10 by volune) to afford the title conpound
as a soli'd (2.80g). 15 "H-NWR (DV5O-d6) 8 : 8.65 (1 H, s), 8.54 (1 H, br
t), 8.18 (1 H, br rn), 7.13-7.42 (10H m. 5.98 (1 H mM, 565 (1 H m,

5.57 (1 H, . 3.20 (2H,

W 105 (st ARAION 1) e S RiPhebteth Aol %ﬁ%hisf%

PREPARATI C]\lps'ral(l-aaﬂ-%;ﬁmIG-QZR)I}me@ﬁylﬁg?anmmlf‘(-pmpanesuIfonamlde

di phenyl et hyl ) am no] - 9H purin-9-yi)-N et hyl - 2, 2-

di met hyl t et rahydrofuro[ 3, 4-d] [ 1, 3] di oxol e-4-carboxamide 5 A suspension of

(2S,3S, 4R, 5R) - 5-{ 2- cyz2 2 di phenyl et

purin-9-yi}-Nethyl - boxam de (Preparation

8) (2.80g, 5.46mmmol f 3 98¢, 85.87mmol) in

acetone 10 (70mL) was treted with 1 O- carrphorsu phonlc acid (1.33qg,
-uIM|onmasstwredatmmomtemmrﬂurefor3

5.73mmvol ). The resulting
hours. The sol vent was u ved under_reduce ure and he residue was
purified by colum chgbniito raphy on sili Cli |e| a gr adi ent

system of diethyl ethern W onet hane : 44 : 0 by
vol une) gradual ly ch ng to

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



15 (100 : O : O by volune) and then to (0O : 0 : 100 by volune). The residue
was then dissolved in a mxture of diethyl ether and ethyl,a ;%%TOS and the
resulting solution was washed sequentially with saturated aqueous SOdI um
hydrogen CEP9ef2at3e, water and brine. The organi c phase was pggpRH@dRk
dried over anhydrous magnesi um sul phat#, filtered and evaporated under
‘reduced 20 pressure to afford the title conpound as a solid (2.858). M :
554 (MH'"') "H-NWR (CDCI3) 8: 7.85 (111-11, s), 7.20-7.40 (10H, m, 6.82
(1H, m,'6.00 (2H, 25 n), 5.26 (2H, mM, 4.75 (1 H m, 4.33 (3H mM, 3.28
(2H, m, 1. eﬁﬂ BARﬂsmomag N{{a-[(zsafonnhenytemw)ammo;l-@m:uurin-zqamwmyl)-
01/ 27131 P I01’ZL_446 47 P %\‘ygll

(3aS, 4S, 6R, '1’—‘59- Yir LRI RRARGRY 995“'69[ rochloride

di phenyl et hyl ) am no] 9H-purin-9-yl }-N-ethyl-2,2- di

met hyl t et r ahydr of ur o[ 3, 4- d][l 3] di oxol e-4-car boxam de 5 El Et A solution of
(3aS, 4S, 6R, 6aR) - 6- ( 2- cy , 2-di phenyl egfiyl ) 3 o] - 9H
purin-9-yl}-Nethyl - tetrahydrofu @ [ 1, 3] di oxol e- 4- car boxa
m de 10 (Preparation 9) (2.70g, 4.88mml) in ethgnol' (150nml) was saturated
with ammonia gas, treat ed wift h 5%w/w pal | adi um charcoal (1.009),
pressurised to 1034 kPa h‘y'd'r'oge Fhwa seal vessel and
stirred at room tenperat r ﬂ& ours. TL Q,U{s,ln-s‘f: ¥ndi cat ed some
starting materi al o

HGl

\J‘ A solution of N-({6-[(2,2-diphenylethyl)aminc]-9-tetrahydro-2H-pyran-2-yl-9H-
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




remai ning and so further 5% w w pall adi um on charcoal (1.00g) was added and

15 the solution was again pressurised to 1034 kPa (150psi) ‘WA& ? ghogen in
a sealed vessel and stirred at roomtenperature for 24 hours JIL e mxture

was then fyig yﬁgj&t hrough a pad of Arbocel (trade mark) andlfé,ﬂ% B49Itrate
[ 148] umm

was evaporate er reduced pressure. ..The resi due was pur

chromat ography on silica gel eluting mn?% a gradi ent system of

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

di chl or onet hane net hanol (90 10 by volune) to afford the title conpound

3 1 R (eoapeRion 7 B | Kty hen el R B hin TIERIER S
g 8g (%HH tmetlﬁrl-a&)rbbbhesﬂlforﬁmgi(llh'jdrabhloﬁdéiG ((Eréﬁaral;ﬁon4 33) E; 3t®2
1 41 E3H 30 5é 1|_% 33 331@@%@1%;%@’2@@9 (10§nl) was her;)ted under (reﬂux s

b A g v ot

6-[ ( 2,bz- d®p | T Wb )%lownd]togsdoéto qumnemabra:ty:'@anﬁ-tble ﬁﬁwerm waseremoved
2-carbonitri Pr ration .70 13.18 t.han 200mL

satC 3r a'? el:l vmll{rf(?fi grﬁ?ﬁﬁ&% I gss'fr)ﬁeé%@df%'qqﬁ I-"@érrrg%ﬁ%“oee J{Q{?F?@P‘gleiome
pressurised drpf 44dn %t&ﬁi@ﬂé' The Tr@snﬂﬂ(é”@ﬂ@%b&oﬁeaeﬂ gdgﬁt?ﬁl 8 g@ %trfd red

at roomtenperature for 30 hours. The m xture was f a pad

of 15 Arbocdregted adwithar R) sntutione bl v(@ﬁ,3ﬁaéb‘?}5+fa0d¢lomyﬁéf(beamwexy)-2-
AP s I R B Ay A
di chl or orget lRESMmMOlE i aa&dtonitrile (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).

30



(95 : 5 by volune) gradually changing to dichl oronet hane : nethanol : 0.88
ammonia (90: 10 : 0.5 by volune) to afford the title conpo ). 20
M5: 429 (MH'') 1H-NWR (CDCI3) 8: 7.84 (1 H s), 7. 14-7.36%’5\@,26%9, 5.70
(1 H d), 5wemizns, br s), 4.20-4.42 (3H, m, 4.14 (1 H &EcT1BoGM442H,
s), 3.78 (1 H t), 1.90-2.20 (5H, m, &5 1.50-1.88 (3H, M. 14 April 2004
WO 01/27131 PCT/ 1BCa/ 01446 49 PREPARATI ON 12:

N-({6-[(2, 2-Di phenyl et hyl ) am no] - 9-t et rahydr o- 2H

pyran-2-yl -9H purin-2-yl } net hyl ) - 2-met hyl - 1- propanesul fonam de 5 A sol ution
of N [2-( amFPBEPM;AIiC%i 16t Esély&wo-m-mem@mbpnzym-q:t&tmhwm—?HPPVfan'

(2, 2-di phen ef gy_é@m rgze |(nF;repar ation 11) (3.70g, 8.63mvl) and

triethylanm feY P2 BYN-SAMAG51) in dry di chi oronet hane (20m) was treated
wi th 2-nethyl-1- propanesul fonyl chloride (J. Prakt. Chem, 1979, 321,

107-111) (1.488, 10 9.46mmol) and the m xture was stirred at room
tenperature for 18 hours. TLC analysis indicated saae starting nateri al

still remained and so further 2-nethyl- 1-propanesulfonyl chloride (0. 2g,
1.28mmol ) was, added and the m xture was stirred oomtenperature for 1
hour. The sol vent was renoved under reduced press and the residue was
purified by colum chromatography en 15 silica gel duting with

di chi oronet hane : net hanol (98 , Y vol une) to ford the title compound:

as a foam (4.4g). Ms: 549 (MHY | S~ S
A~ <1

N Cl

| O

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

25



20 'H-NMR (CDCI3) 6:7.86 (i H s), 7.16-7.36 (10H, n), 5.74 (1 H, br s),
5.64 (L H d), 557 (1L H t), 4.18-4.46 (5H, m), 4.14 (1 Hy, 8o 7 (1
t), 2.92 (2H, d) 2 28 (1 H m 1.92-2.10 (3H, m), 1.58-1. 8&&(’&% 1. 03
2004 WD 01/27131 50 PCT/| BOO 01446 PREPARATI ON 13

(6H, d). 25y ?1

111- ({6-[ (2, 2 b phenyl et hyl ) ami no] - 9H- pygi n- 2-yl } net hyl ) - PCT/IB00/01446
2-met hyl - | - propanesul f onam de hydrochl ofide .Hct 5 A sol utlon of N-
({6-[(2, 2-di phenyl et hyl ) am no] - 9-t et r ahydr o- 2H—pyran 2-yl -
purin-2-yl)nmethyl)-2-nmethyl-I -propanesul fonam de (Prepar ation 12) (4. 30g,

yoroent o CPECTRTION SR ek I A e i

t enper at ure 2H—pynan13—yh9wf-punaf.s-emm| ch time a crystalline precipitate was
filtered off, washed wth ethanol (10m ) and dried to afford the title

conpound as a solid (3.0g). 'HNWR (DVMSO-d6) 8: 8.48 (11H, br s), 7.75
(111-1, br s), 7.37 (4H, d), 7.27 (44, dd), 7.16 (2H_ dd), 4.56 (1 H t),

4.20-4.40 (41-1, m, 2.95 (2H d), 10(1H m, 1% 0.95 (6H, d).

PREPARATI ON 14: (2R, 3R, 4S, 5S)-4- nzoyl oxy) - 2- ( 61,2, 2-

di phenyl et hyl ) am no] - 2- {[ (i sobutyl f onyl ) am no] I }- 9H- purin-9-yl)-5-
u

[ (et hyl am no) oar bonyl ] t et rahydro ranyl benzoate

dJ\ —*df“/

5 A suspension of 2-chloro-N-(4-methoxybenzyl)-9-tetrahydro-2 H-pyran-2-yl-9 H-
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), 2.68 (3H, s), 1.60-
2.17 (6H, m).

25



20 14 April 2004 WO 01/27131 PCT/1BOO 01446 51 A suspension of

N-({6-[(2, 2-di phenyl et hyl ) am no] - 9K purin-2-yl }methyl)-2- 14 anrii 2004

nmet hyl - | - propanesul f onam de hydrochl oride (Preparation 13) .( %

0. 50mmol ) iw0D127181 3, 3, 3- hexanet hyl di sil azane (1 Om) was heatragoomndsr
reflux wunder a nitrogen atnosphere for5490 m nutes until a solution was
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
fromdichl oronet hane and then acetonitrile. The residue was dissolved in
acetoni t ri | PREPARAFION 17:cMi(dcMethdxybenayl):2-(netiiylsulfonyl)-8-tetrahydro-

(2S, 3R, 4R) - 5- ( acet 4- (be z Joxy) 2-
[ (et hyl am n%‘f{ Wﬁéﬂ)i&f r\‘:"uranyl benzoate (Preparation 26)

(0.26g, 10 0.59mMmol) in acetonltrlle (5m) and trinethylsilyl
trifluoronethanesulfonate (0.1 m, 0.59mmvl). The resulting solution was
then stirred at roomtenperature der a nitrogen gthosphere for 18 hours.
The m xture was diluted with ethyll acetate (20ml) and washed with a

sat urated aqueous sol ution of so hydr ogen carfp pt e. The organi c | ayer
was separated, washed with brine, I ed 15 over anfyst ous magnesi um

sul phate, filtered and evaporated under reduced pr:ssure The residue was
purified by colum chronatogr on siliea gel e"uting with a gradi ent
system of dichl or onet hane : (99 5 : volune) gradual l'y
changi ng to dichl oronet hane : thgno to afford the
title conpound as a white foa 868 (MNat)

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).

25



"HNWR (C(c)ClI3) 8 : 8.05 (2H, d), 7.94 (1 H br s), 7.84 (2H, d), 7.60 (1
H, dd), 7.54 (1 H dd), 7.46 (2H, dd), 7.20-7.40 (11 H, ”)’459(9% g4 H m,
6.33 (3H, mM, 256 5.92 (1 H mM, 575 (1 H m, 4.92 (1 H, dB, : 8-4.52
(5H m, 3.wpqe'B1 nm, 3.33 (1 H mM, 2.97 (2H m, 2.29 (detgoibiasd 15
(3H, t), 1.06 (6H, d). 30 1 4 April 20045 WO 01/27131 PCT/ 1B00/ 01446 52
PREPARATI ON 15: 2-Chl oro- N (4-net hoxybenzyl)-9-tetrahydro-2H pyran- 2-yl -9f
-purin-6-amne 5 A suspension of

2, 6-di chl oro-9-tetrahydro-2H pyran-2-yl -9H purine (Preparation 1) (30.0g,
110mol ) i n PREPARATION (180 GRI{J-Methdxybehagl)iino9-teBahgdrd 2 H- pVrdA-pe
(15.8n, 121 | ) and N, N-diisopropyl et hyl am ne 45. 6L, 264nmmol). The
resul ting mFPURe-Barbanitslle00 C at  which point a 10 sol ution was
obtained. During the followng 30 mnutes a white solid precipitated from
the reaction m xture. After cooling the mxture to room tenperature, the
precipitate was filtered off and hed with propan-2-ol to afford the
title conpound as a white solid (36.3g). 15 M5: 374 (M) 'H NWR (CDCl 3) 8:
7.90' (1H, s), 7.28 (2H, d), 6.97 , d), 6.24 (1H, bRy, 5.69 (1 H dd),
4.78 (2H, br m, 4.15 (1 H, dd), 7 (4H, m, 1.406 (6H, m. 20 25 14

April 2004
HN . HN
</NfN —_— /N Y
/;I\cﬁ < l ,A\
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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).

25



WO 01/ 27131 PCT/ 1 B0O0/ 01446 53 PREPARATI ON 16:

N- (4- Met hoxybenzyl ) - 2- (net hyl sul f anyl ) - 9-t et r ahydr o- 14 April 2004

2H pyran- 2-yJ-9H. purin-6-am ne 5 A suspension of

2- chl or o- Nwo-enetiBoxybenzyl ) - 9-t et rahydr o- 2H pyr an- 2- yl - 9H pp@iBdy@1LM Ne
(Preparation 15) (37.4g, 100mmol) in N,8¢di nethyl formam de (150m ) was
treated with sodi um net hanethiolate (8.75g, 125nmmmol) and the m xture was
heated at 100C under a nitrogen atnosphere for 17 hours. TLC analysis
showed that sone starting material still remained and so further 10 sodi um

net hanet hi ol RREPARAGON dom2+(Anin®nasttg)-A{d-rhthorybianzyl e tetraiypdred2 At
100C for 1 hour. The m xture was cool ed and the solvent was renoved under
reduced prediiaB-2-yh@Hrpurig-aminepartiti oned between di chi or omet hane and
wat er. The organi ¢ phase was separated, washed sequentially with water and
brine, dried over anhydrous magnesi um sul phate, 15 filtered and evaporat ed
under reduced pressure to afford t title conpoundas 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 |, 5.6 H, dd), 4.78 (2H, br
m, 4.13 (1 H, dd), 3.77 (4H, mM A 2/58 (3H, s), 1. 2.17 (6H, m. 25 WO
01/ 27131 54 14 April 2004 PCT/1BQ0/ 01446

HN Hi¥
N Wy
1
o
N/l\‘\\\N

e o

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.
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).



PREPARATI ON 17: N-(4- Met hoxybenzyl)-2- (et hyl sul fonyl)-9-tetrahydro-

2H pyran-2-yi -9H-purin-6-anmne 5 A solution of oxone (trade4W4dooa

(pot assi um per oxynonosui phate) (82.93g, 135mmol) in water (400m ) was
added dr opwixgso 1 hour to a stirred suspension of N

(4- met hoxybenz;%é?%- (met hyl sul fanyl) - 9- et rahydr o- 2H- pyr an- FCTABO0/O1446

yl -9H purin-6-am ne (Preparation 16) (40g, 104mmvol) and sodi um hydrogen 10
carbonate (32g, 381 mmol) in mxture of acetone (1000 m) and water (50mL).
The resulting m xture was stirred at roomtenperature for 48 hours and

fromtne 111 TERrUANER R EMe b uahay RfinebErBhiah YAt T ovFaRy L.

was extract Mlé&H—buﬁhcthqlmmynémmetﬁbmﬁﬁmlﬁd@m&?ﬁm separ at ed,

washed J115 with brine, dried over anhydrous magnesi um sul phate, filtered
and evaporated to afford the title conpound as a cream foam (39.28g). Ms:
418 (M+), 440 (MNal) 20 "H-NWR (€DCI3) S : 8.07 (11-1, s), 7.29 (2H, d),
6.86 (2H, d), 6.51 (1 H br m, {5.78 (1 H, dd), .78 (2H, br m, 4.16 (1
H, dd), 3.80 (4H, m, 3.33 (3H, , 1.60- 2.20 m. 25 14 April 2004
WD 01127131 PCT/ | BOQ 01446 55 ARATI ON 18: 6 - Met hoxybenzyl ) anmi no] - 9
t et rahydr o- 2H pyran-2- yl-9H purj ne-2-carbonitrille 5

¢ Itz\,"’ éﬁ\,ﬁf}

O

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).

25



A sol ution of

N- (4- met hoxybenzyl ) - 2- (et hyl sul fonyl') - 9-t et rahydr o- 2H—pyrqq;$m20&4

yl -9H purin-6-am ne (Preparation 17) (20.0g, 47.9nmml) in

di et hyl f orwerfilgdeé131100m ) was treated with potassi um cyani dq:c(TﬁBaeqrmmlO
95.8mmol ) and the resulting m xture wass8heated at 100C under a nitrogen

at nosphere for 48 hours. The m xture was then cooled to room tenperature,
diluted with water (1000m ) and stirred for 2 hours. The resulting solid
was filtered off and washed with water several times. The solid was then
di ssol ved iPREPARATIONRhAN({8] mhaﬂysawmmm Sﬁﬁl’:r‘i\QLyq}m%ﬂW!W' ne.
The organic 15 | ayer was separated, dried over anhy rous nmagnesi um

sul phat e, f|3MBM|'&WOPQV§§UHQDGG\IG15(lmdroetllﬂrlﬂﬁ pressure. The resulting
solid was triturated with diethyl ether to afford the title conpound as a
| ight brown solid (14.76g). Ms: 365 (MH*) 20 1H-NWR (CDC3) S: 8.04 (1 H,
s), 7.27 (21-1, d), 6.86 (2H, d)s 6.28 (1 H br m, 5.70 (1 H dd), 4.75
(2H, br m, 4.17 (1 H dd), 3.8Q (4H m, 1.60-2.20 (6H m. 25 14 Apri
2004 WO 01/27131 PCT/ 1 B0OO/ 011 56 PREPARATI ON 19:

2- (Am nonet hyl ) - N- (4- met hoxybenZyl ) -9 tetrahydr pyran-2-yl'-9Hp u ri
n-6-amne 5 A suspension of 6gd'(4- nethoxybenzyl) noj - 9-t etrahydr o- 2H
pyran-2-yl - 9H purine-2-cargofitrile eparatlon 18) (3.20g, 8.78mml) in
et hanol (250mM ) was saturét th;i ni Dni a gas and heated gently until a

sol uti on was achi eved.
o uivy
Q

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) 5 : 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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This solution was then treated with Raney (trade mark) nickel (0.64g), 10
pressurised to 414 kPa (60psi) with hydrogen in a seal ed ve§§n%ﬂ§664st|rred
at 60C for 18 hours. TLC anal ysis showed that sone starting terral stil
remai ned angoe9/2f4sit her Raney (trade mark) nickel (0.1509) W &%ﬁ@d t he
m xture again pressurised to 414 kPa (6&psi) wth hydrogen In a sea

vessel and stirred at 60C for 18 hours. The m xture was cool ed and
filtered through a 15 pad of Arbocel (trade mark) and the sol vent was
removed under reduced pressure. The residue was azeotroped with

L T AT sl S R

by vol ume) t23{21{[(lsnblltﬂsUlﬁmiyé)anumx}medhyla-sﬁ-ﬁ(%nemmtyhﬂnz(yl)a&ﬁg 0]-97H

369 (M) " H- NMR_( 3 ,. 7.28 (2H, d), 6.85 (2H, d), 6 00
(1 H br s) PWHiFSy (':Bcfﬁ?hyafﬁ?'f"' rg&yggﬁnzéat% 4.16 (1 H, dd), 3.98 (2H,
d), 3.76 (4H, m, 2.33 (2H, br , 1.60-2.15 (6H, m). 14 April 2004 WO
01/ 27131 BCTI | BOO/ 01446 57 PREPARATICN 20:

fl1-({6-[(4-Methoxybenzyl)am no]-9-tetrahydro-2H pyran-

2-yl -9H purin-2-yl }met hyl ) - 2- met hyl - 1- pr opanesul £8gam de 5 A sol ution of

2- et hyl - | - propanesul fonyl chkoride (J. Prakt. , 1979, 321, 107-111)
(0.84g, 5.36mml) in dichlorgagethane (10m ) was afided slowy to a solution
of 2-(am nonet hyl)-N (4-net hpxybenzyl)-9-tetrahwdf o- 2H pyran- 2-yl - )

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



9H purin-6-am ne (Preparation 19) (1.65g, 4.48mmol) and triethylam ne 10
(1.25m, 8.96mmmol) in dry dichl oronethane (20m ) and the reﬁﬂA gg @1xture
was stirred at roomtenperature under a nitrogen atnosphere fo %

The m xturwovag7sashed sequentially with saturated aqueous m@hgmlhy@r ogen
carbonate and brine, dried over anhydross magnesi um sul phate, filtered and
evapor at ed under reduced pressure. The residue was purified by colum 15
chromat ography on silica gel eluting with dichloronmethane : nethanol (99: 1
by wvolune) to afford the title conpound as a pale yellow foam (1.55g). Ms:
489 (M—lO) 2e:o1mmwwleh€@@élo@)ramw 6n HSllidal del s)utma Rﬁtf(?aH %@)d;erﬁ té&H ofd)
6.16 (1 H 2& é GWT 5.60 (1 H t), H, br

(2H d), chigrametiane 5. mgﬂ\amrqi (#9.5 : 047b 2yolymeﬁ) QF@L@ﬁy(qhaugmg toz 05

l(: g!r_ll | rIQOO’ éi446 §8 ngEE A&?ﬁ(ﬁﬂ@?gl @)ﬁ By ¥oufhé) to 234 th¥8ulXotpothd as a

({6-[ (4- Met wehiteotaary (2461mgpj - 91- 1- puri n-2-yl } et hyl ) -
2- met hyl -1 - propanesul f onam de hydrochloride 5 A solution of N

({6-[ (4-tet hoxybenzyl ) am no] -9-tetrahydro-2H pyran- 2-yl - 9H

pu(n-2-yl }WQV?QG%MFF g’mqé?panesul fonam de (Preparation 20) (1.55g,
3.17mmol ) in ethanaol was treated with hydrochloric acid (2N,

4.5mM ). The m xture vvas stl rred at room terrperature for 18 hours, after

which tinme a p| red of washed

et hanol and B Qﬁ:{@bg*?r Bbh@"n -aigg\c,ﬁr%@év g‘ @"'\:\:ﬁ'&t%sédﬂ dd\‘% 17-84g) .
(1 H, dd), 7.45 (2H, dd), 7.33 (4H, m}), 7.05 (1H, m), 6.89 (2H, d), 6.26 (4H, m),

- 10 5.71 (1H, 1}, 4.93 (1H, d), 4.75 (2H, br m), 4.44 (2H, d), 3.80 (3H, s), 3.47 (1H,

m), 8.34 (1H, m), 2.91 (2H, 1), 2.27 (1H, m), 1.15 (3H, t), 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

.
“««.--"r

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



MS: 405 (MH), 427 (MNaj 15 'H NWVR (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, 4-3134A&W120611 3.72
(3H, s), 2.91 (2H, d), 2.06 (1 H m, 0.93 (6H d). 20 25 1 4 Apri| 2004
WO 01/ 2713 1wk 0/ 01446 59 PREPARATI ON 22:

(2R, 3R, 4S, 55) - 41-(22}%gnzoyl oxy) - 5- [ (et hyl agj no) car bonyl ] - PCT/IB00/01446
2-{2-{[ (i sobutyl sul fonyl)am no] net hyl }-6-[ (4- met hoxybenzyl )am no] - 9H
purin-9-yl}tetrahydro-3-furanyl benzoate 5 0 NNSI "1 0 A suspension of

N ({6-[ (4-nmet hoxybenzyl)am no] - 9H purin-2-yl }nmethyl )-2- nmethyl-1

1PLOD5e5 . B sy Gt Gobilice BRAh TR MR eRAnyd A donyf
nitrogen at n2sgrmarcd). fithis $dlutionuvas lefittol stand ctuicdopn temperdte Hed 48 Theurs.
sol uti on was_al | owed t? cool to room téﬂ)erature and t he sol vent. was

removed undaietid gibed (23Qel was agdedrang the migkire yas siged fof J@ minutes,
Al t R h ; P .
| chi orome Qﬂﬁgﬁg&?&?@ng@?@ﬁ gﬂgmé{ hécﬁlce-a gﬁe{sggk%]ﬁ*ﬁqél@ésuﬂhéﬁ%y HiriiBd by

acetonitril a sol
(2S, 3R, 4R - dlamet vhoomatobrépmnzary | sikigg -gel eluting with a gradient system of

dichloromethane : ethyl acetate (100 : 0 by volume) graduaily changing to
dichloromethane : ethyl acetate (44 : 66 by volume) to afford the title compound

as a yellow solid (24.70g).
10 MS: 246 (MHY)

'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

/

o}

Wl Te) """OH

Q ———
\/n "’fok \/
O

2T

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



15 [ (et hyl am no) carbonyl Jtetrahydro-3-furanyl benzoate (Preparation 26)
(0.30g, 0.68mmmol) in acetonitrile (5m) and trlnethyIS|IyH4,“””2004
trifluoronethanesul fonate (0.12m, 0.68mmwl). The resulting sol ution was
stirred at woamisaperature under a nitrogen atnosphere forpckdsboeisss TLC
anal ysis showed that some starting material still remained and so further
trimethylsilyl 20 trifluoronethanesul fonate (0.03m, 0.17mmol) added and
the stirring continued for 3 hours. The m xture was diluted with ethyl
acetate (20ml) and washed with saturated aqueous sodi um hydrogen
carbonate. Time esgldde th@YQiecMﬁ?)edSQﬂﬁf dictdoronesthade W(33) & i afforddiieeditiever
anhydr ous nmagnhesi um sul phat e iltered and evaporated under reduced
pressure. Tr@omegumgsm&b(msogid by 14 April 2004 WD 01/27131

PCT/ 1 BO0/ 01446 60 col unm chromat ography on silica gel eluting with a

gradi ent system of dichloronethane : nethanol (99.5 : 0.5 by volune)
gradual Iy chiqgime @bClj shi ersarretmabe m) megga(ucasm 9&) 1 4,94b(0. PSH LI OE) 4146
afford the title conmpound as white foam

, 808
(MNal ' H8IvR 2@@@))4537 61.58, (TQH4 24) (0. %Mé)ﬂ@rﬂw m), @S?ZQ'}S&'} 8)v34Y (1
H dd), 7.53 7.33 (41-1, 7.05 (1 H m, 6.89
(2H, 21) 6. 2@%%%)#%1@%4%(1% @Q%T) 4. 93((1 H, g; 4.75 EZH, bp)rr),

4. 44 (2H, d)380(3H s), 3.47 (L H m, 3.34 (L H m, 2.91 (2H t),
(2332 Elé gi? AR %ﬁé(%ﬁ ?—E—(ﬁg)nzogﬁi%-%ﬁﬁle%\lylammo)carbonyl]-z-
e Tnhtehe et i e A

""E} 10

“OH

A solution of benzoyl chloride (30.0ml, 259mmol) in dichloromethane (100ml)

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)

/’ 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).



15 HO Oxalyl chloride (14.0M, 160mmvl) was added dropwi se to a stirred

solution of 20 14 April 2004
(3aR, 4S, 6R, 6aR) - 6- net hoxy- 2, 2-di et hyl t et rahydr of uro[ 3, 4-dj [ 1, 3] di oxol e-4

car boxylic @@ ¢i/f7d31 Aner. Chem Soc., 1958, 80, 5168-5173) (ﬁéf/ﬁ%glﬁluﬁ
107mmol ) in anhydrous dichl or onet hane c3120nl) and N, N-di net rmam de (2
drops) and the mxture was stirred at roomtenperature for 3 hours until
gas evolution had ceased. TLC anal ysis showed -that sonme starting naterial
still remained 25 therefore further N N-dinethylfornmanide (2 drops) was
added and th r t d d
under reduceg—lg\?’ggs lsggd ?QB r‘t'glng O{agéo rop’e@ I?e?%?g}rﬁ?/dd)\gﬁzs{ ?H%Y—F

di chl or onet hdpe7.252). 66'I(Bbl m)i 6166 (1Whsbit g SBE $OHY e, |536@r(by13t0,ue!d) 5.46

pori 1 8o o1 aeodachan e8 Bt Bkt U8B ol Hnsle 468 ki3 10
t et rahydr of U;U"?S @39 (ﬁmé?( |h§r_sol ution was left to stand at room

t enperature hour's (250m.) was added and the m xture
was stirrdd for 15 m nut es, flltered and evapor at ed under reduced

oo (BREARBORR AR Pﬁ@?ﬁ“" IetBenaaigkP et at o ( 100: 0

b | hyl tate (44: 66
oy vol ume (eatfan d“ﬂ%%?gb“?ﬂ*é*farﬁﬁouna QF a0t Y (50 700 10 WE
1246 (MH4) 'H-NWR (CDCI3) 8 : 6.53 (1 H, br m), 5.12 (1 H, dd), 5.07 (1 H,

d), 4.60 (1 H d),
/ -
Q
.-\‘Dp ‘,\\Op
\\/F‘I e O ~~ s
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).



4.54 (1 H, dd), 3.46 (3H s), 3.32 (2H, n), 1.51 (3H, s), 1.34 (3H s),

1.15 (3H, Q 15 PREPARATI ON 24: 14 April 2004
(2S,3S,4R)-111-Ethyl -3, 4-di hydr oxy- 5- met hoxyt et rahydr o- 2-furancar boxam de
A sol ution wb 0182314S, 6R, 6aR) -/ Vet hyl - 6- net hoxy 2, 2- 20 PCT/IB00/01446

di met hyl t et rahydr of uro[ 3, 4-d] [ 1, 3] di oxoé#- 4- car boxam de (Preparati on 23)
(24.60g, 100mmvol) and pyridi ni um p-tol uenesul phonate (2.50g, 10mvol) in
met hanol (500nl) was heated at reflux for 18 hours. NWVR anal ysis showed
that sone starting material still renmained. The sol vent was evapor at ed
under reduced pressure and the residue was dissolved in nethanol (500nl)

tarting martRRR (b Y o hel Q8P 290 (RRRE 7 oR0CiofR lict 78R

pressure ongg, zgng.?.a%%ﬁ,gﬁ),rseﬁégdamﬁ,s g]'egse 280p} 164 H.(Epﬁg}ég.@d

heat ed under ux for hour t was en renoved u
reduced pred88H, dnd.07 (BiH,| dd) GONGOEH 211 517 P(T.6H30H) 1 G144 €0.461 1),hé.94

evpoun 52 @D O R WA, ST RRERER A (Phd A8 f
(0.25H, d), )94 (0.75H, d), 4.46 5 (0.25H, d), 4.37 (1.5H n), 4. 24
(0.25H, dd), 4.05 (1 H, n), 3.52 (0.75H, s), 3.47 (2.25H, s), 3.30 (2H,
, 1.16 (3H, PREPARATI ON 25:
?)C%R, 4R, 5S§ - @ﬁgpw:w b7 SSW}?%@@?-%WF&H&EW mefpexyt et rahydro
“of bénzoyl' ¢ 830 o

3-furanyl benzoate 10 A sol ltion o hl ori de ) , 259mmol ) in

di chl or onet kdipbeaglethyl)amino]-9H-purin-9-yl}-N-ethyl-3,4-dihydroxytetrahydro-2-
10 furancarboxamide

Ph
HN™Y Ph
</N sy PR HN
0 — L., Ph
N AN NN

3 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).



was added slowy to a solution of (2S, 3S,4R)-Nethyl-3,4-di hydroxy-5 15

met hoxyt et rahydr o- 2-f ur ancar boxam de (Preparation 24) (20.50gan4968%30! )

and pyridinne (33.0m, 409nmol) in dichioronethane (400ml) and the resul ting
m xt ure waswstgirnssd at roomtenperature for 18 hours. The sg éﬁ?@bolﬁ‘ﬁ%
removed under reduced pressure and thegy esi due was partition bet ween

di ethyl ether and hydrochloric acid (1 M 300ml). The |layers were
separated and the aqueous 20 | ayer was re-extracted with diethyl ether. The
organi c | ayers were conbi ned, washed sequentially with water and brine,

dried over ahhmaqsarmmwgams 55%1%@)@4548 Q@I(ﬂd lns), www(a@wrrﬂ)e
reduced pressure. The re purified col umm_chr onat ogr aphy on

silica gel eﬁdﬂ‘%o\mf'h"é) dF%Q)‘#éi& (&sﬂ‘)e#ﬁ%ﬂ 1(9 (G, dPb b 263e5 2fd1 hyl
ether (95 : g Ogg ? )njlgradually changi ng to 25 di chl oronet hane : di et hyl
ether (80 : I} y vc‘ to afford the title conpound as an oil and as a
m xture of a and 0 anoners (37.0g). 14 April 2004 WO 01/27131 63
PCT/ 1 BOO' 01446 1H NWVR (CDCI3) 8: 8.16 (0.5H, d), 7.95 (1.5H, d), 7.88
(1.5H, d)® 7.81 (0.5H, d), 7.25-7.66 (6H n), 6.65 (1H br n), 5.88 (1H,
m, 5.60 (0.75H, dd), 5.46 (0.25H d), 5.23 (0.75H, d), 5.17 (0.25H, t),
4.80 (1 H m, 3.59 (2.25H, s), 3.49 (0.75H, s), 3.39 (2H, m, 1.23 (3H,
t). 5 PREPARATI ON 26: (2S, 3R, 4R)-5-(Acetyl oxy)-4-(benzoyl oxy) - 2-

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

10

15

20

-25

30



A solution of (3R 4R 5S)-4-(benzoyl oxy)-5-[ (et hyl am no)carbonyl ] - 2-

met hoxyt etrahydr o- 3-furanyl benzoate (Preparation 25) (37. Olg,,#}ﬁ).gmml) in
a mxture of acetic acid (330nmL, 5.77npl) and acetic anhydri 367ml,
709mmol ) vwwe @aeslad to -10C and treated dropw se with hydr e¢hlgod/ei4aci d
(12N, 15 7.0mM ,132mmol ). The m xture waa stirred for 18 hours, during which
tinme it was allowed to warmto roomtenperature. After re-cooling the

m xture to 0C, water (1000m ) was added slowy and the m xture was
extracted with ethyl acetate (3x500m ). The organic | ayers were conbined,
washed sequentially with water, saturated aqueous sodi um hydrogen
carbonate and brine, dried ovs : m sul phate, filtered
and evapor at ed under reduced Tp¥EEEy = ALY TS purified by colum
chromat ography on silica gel eluti ng Wi th a gr adl ent system of diethyl
ether : pentane (66 : 44) gradually changing to diethyl ether:pentane
(100:0). TheAH e ¢omponunds mftEEnamplasi il davarg testddufan artt-ioffatrogatony gctivity

silica e Lent st. of,. 25 chl or t ha :diethyl

ot her (55, b0 Akt T JaAbk T ReutdSHE RSt Ghe HfRkRaAza’ ey
ether (90 : égﬁbrﬁéﬁ a&ivuypb fhé l%feft%djdéékﬁiﬂédéﬁgﬁgmmﬁﬂ alR$had 4R KCH'c? Ié’és a-
and 3- anorrers (15. 409) 4 April 2004 WO 01/2 1 PCT/ |1 B0O0O/ 01446 64 ' H NWR
(CDClI 3) 8 than (TUDFQHOIQI) 7:97 (1.2H, d), 7.92 (1.2H, d), 7.79 (0.8H, d),
7.24-7.65(6H m, 6.73 (0.4H, d), 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, m.

J




PREPARATI ON 27: (2S, 3S, 4R 5R)-5-{2-(Am nonet hyl )-6-[(2, 2-

di phenyl et hyl ) am no] - 9H puri n-9-yl ) - N-et hyl - 3, 4- di hydr oxyt e|t4rﬁr5}y§594 2- 10
furancarboxamde ' Ph <N NPh HN( Ph f, ,-. . N-;k CN NHC'-L O 4"
"N u 2 NH®WoNi1khi39% W w Pal | adi um on carbon (400ng) was adqgdfeeo/fii46
solution of 15 67

(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 benzoate
(Preparation 7) (2.0g, 2.70muvl) in ethanol saturated with amonia (40nil).
The reacti orCLAIM8 ure was stirred under an at nosphere of hydrogen (414kPa,
60psi) for 16 hours at roomtenperature, filtered through Arbocel (Trade
Mar k) and 20 evaporated under reduced pressure. The residue was purified by
colum chr to Lel 4 kinel uting with dichloronethane :

met hanol : 8”38 g{conc ﬁ?’?‘gydhggﬂg@ﬂg ammonia (95 : 5 : 0.5 by volune
gradually changing to 90:10: 1 by volune) to give the title conpound as a
solid (1.2g). 14 April 2004 R'

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,



WO 01/27131 PCTI | BO0O/ 01446 65 1H NWR (D6-DVSO) 5 : 8.55 (1 H, s),
8.45-8.30 (1 H, br s), 7.45-7.10 (10H, m, 6.10-6.00 (1 H147pril40G40-4.50
(2H, m, 4.35-4.10 (6H m, 3,20-3.05 (2H, m, 1.10-0.95 (3H, m. 5 10 15
20 .25 30 MOApRTIBI 2004 WO 01/27131 PCTCI BOO 01446 66 PHARWACTLEECAL
ACTIVITY Al the conpounds of Exanples 6611 were tested for
anti-inflanmatory activity 5 by their ability to inhibit neutrophil
function (which indicates A2a receptor agonist activity) by the method
descri bed on e 20 and all had an IC50 of less than 1 micronolar. 14
April 2004 \Jﬁ -G 4)-akyIPAidrad W d1q)4okyd] Aludto-(C,-Cep-atkouyn diuoto{Ge-Cs)-

formia  gikanoyt, halo, cyano, -OR®, RS, -COR®, -NR°R®, -COOR, -S(O)mR’,
-SO-NR°R®, -CONR’R®, -NR®SO,R® or -NR°COR® and optionally N-substituted
by Ci-Cs alkoxy-(C1-Ce)-alkyl, R°R®*N-(C2-Cg)-alkyl, fluoro-(C-Cg)-alkyl, fiuoro-
5 (Cz-Cs)-alkanoyl, R®, -COR®, -COOR?, -S(0)nR?, -SONR°R® or -CONR®R®,;

R?is H, C4-Cs alkyl, Ca-C; cycloalky! or phenyl;

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

R is H, C1-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



H N, IA-R2 OSAO (1) 5 or a pharnaceutically acceptable salt or solvate
t hereof, wherein RL is hydrogen or C1-C6 al kyl optionally subﬁfgrutzg@@d by 1
or 2 substituents each 10 i ndependent |y sel ected from phenyl and nap ht hyl ,

sai d phenyl wanghAapht hyl being optionally substituted by Cl- %Dﬁ Cl- C5
al koxy, halo or cyano; Ais a bond or Cl;C3 al kyl ene; 15 R2 %r )61446

hydrogen, C1-C6 al kyl, C3-C7 cycloal kyl, phenyl or naphthyl, said C3-Cr
cycl oal kyl, phenyl or naphthyl being optionally substituted by Cl-C6 al kyl,
phenyl, Cl-C6 al koxy-(Cl-C6)-al kyl, R3R3N-(Cl-C6)-al kyl,

1 wor o~ (CL- Chingt " and 2" BT e i ne SnsBert GBROM wii Frpu 8

- NRSCE]gﬁdor Oaﬂa?r:rmmsuenwsazgtémhw Flﬂlyf(l‘olilglg)efl, @%ggﬂnyls moxiphiadidylo giperaieyl, 4A
'-Zogm : F‘ %@ﬁmﬁﬁw hm&aﬂere%nyéoﬂm#@raiwﬂr?lspwmahm. greh, beipg 11
menber ed, moggt ??ialr? mt.& cBeSSPANG! & qe{'diam Eyté‘1e(fs fa;@m éslcﬁauéyézbaﬁ%ys

nit rogen ato ni trogen an oxy r-ring

atons, opbi ophényl, G1s®@satlkmqn-m By)-alky, RCR m((al-@@)xalkyﬂc]ﬂtmﬁ@-@h@g) alidd, -
April 2004 V‘Bdﬁﬁ%{%?’_{:é&q@cg{ I(%(-:& ajlkanoyl, and optionally substituted on a ring
carbon atom not adjacent to a ring nitrogen atom by fluoro-(C4-Ce)-alkoxy, halo,
-OR®, cyano, -S(0)mR?, -NR®R?, -SO.NR®R®, -NRCOR? or -NR®SO,R*, and
said piperazin-1-yl and homopiperazin-1-yl being optionally substituted on 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, -SO2R*, -SO,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,




R3R3N- (C1- C6) - al kyl, fluoro-(Cl-C6)-al kyl, fluoro-(Cl-C6)- aI koxy,
fluoro-(C2-C5)- al kanoyl, hal o, cyano, -ORS, R6, -COR5, - II?WS
-S(O nmR6, -SO02NR5R5, - CONRS5R5, -NR5SO2R6 or - NR5COR6 and opt iona

N- subst i t utWwe 01byI3C1- C6 al koxy- (C1- C6) - al kyl, R3R3N- ( C2- C6) -P@’IW)BMIOIMG
fluoro-(C1-C6)-al kyl, fluoro 5 (C2-CS)- ﬂlkanoyl, R6, - COR5, - COOR5,

-S(O nR6, - S2NR5R5 or -CONRSR5; R3 is H C-C6 al kyl, C3-C7 cycl oal kyl or
phenyl; 10 R4 is C -C6 al kyl, C3-C7 cycl oal kyI or phenyl R5 is H Cl-C6
al kyl, C3-C7 cycl oal kyI phenyl , hapht hyl Qr het;. 15 is Cl- al kyl ,

C3- C7 cycl oadkyl ,(ii))wheyllA in@piiaralkylene heiR Bﬁ RR% @OQR rOZOR eSO,p_Fi%sed
I n the definigio 3 RA ~4aNea fiked pyrrolyl, imdazolyl,
triazolyl, t] %i) %ﬁr aﬁgh‘gﬁﬁ)l E:%H@az%l ryl 5 thiadi azol yl, oxadi azol yl ,
pyridinyl, Z pyr(i;madcrlwkedpxrtbdqzmamer@drn’v\éha)dr blévd:'llﬂ%btémbycle havsng -
i soqui nolinyl, benzimdazolyl, quinazoli nyl , phthal'azinyl, benzoxazo yl or

qui noxal i nyleltl’@aéﬂﬁmmﬂttpcﬂﬁﬂw pitragessatom(skar byr € nitegeniagd, 1 oxygem e k oxy
cyano, o & iorlh Sk 425 P lnal by MRS SRR B e Al
t he ni trogemminoiCCCYHAIRY, fllicno- @IﬁCQ%IkﬁCh@@kd‘-@ntea%Iko)qz ¢lubft-(04-Cs)-
pyrrolidinyl, piperidinyl, onp aridinyl,
homopi per aziaanay, hale, arane: OO&)QBI PeE’ch QFG:) -3 rrghal ly
substituted _gg, rEREI. é@WﬁS?tl\‘l’ﬁ*‘@éﬁzﬁ} oPﬁ\lﬁ*(‘féhﬁ A Sticnafiy Resdetituted
by C+-Cs alkoxy-(C-Ce)-alkyl, amino-(C»-Cg)-alkyt, fluoro-{C+-Cg)-alkyl, fluoro-
10 (C»-Cg)-alkanoyl, R®, -COR®, -COOR?, -S(0)mR®, -SO.NR°R® or -CONR°R®,
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,



5 phenyl, Cl1-C6 al koxy-(Cl-C6)-al kyl, R3R3N- (Cl-C6)-al kyl,

fluoro-(Cl-C6)-al kyl, - CONR3R3, -COOR3 or C2-C6 al kanoyl, ﬂqurfp%é‘pnal |y
substituted on a ring carbon atom not adjacent to a ring nitrogen atom by
fluoro- (G womakikexy, halo, -OR3, cyano, -S(OnR4, -NR3R3, - ,
-NR3COR4 or - NR%SO%M, and said piperag n-1-yl and honopi pé)rcé@%ﬁwﬁgg
being optionally substituted on the 10 ring nitrogen atomnot attached to A
by Cl1-C6 al kyl, phenyl, Cl-C6 al koxy-(C2- C6)-al kyl, R3R3N-(C2-C6)-al kyl,
fluoro-(Cl-C6)-al kyl, C2-C5 al kanoyl, -COOR4, C3- C8 cycloal kyl, -SO2R4,

- SO2NR3R3 or W ' j 5 I - I |, phenyl
or benzyl angu I'S ,p@&qlé?% YE?GEFE%Z%@ J&%"‘i@&%ﬁ‘}%%@ﬁ@héﬁy benzyl
f 1 uor o- ( C1- Caybstititet by COORARYI, GEOPBKkoxy Ryt of kalopghdor - S2NR3R3. 2. A
conmpound as clainmed in claiml wherein 20 R1 is hydrogen or Cl1-C6 al kyl

optionally substituted by 1 or 2 substituents each independently selected

from phenyl gan | napht hyl being optionally
substituted ﬁy%c@@’g?%ﬂ&@ﬁs@bﬁw hal o or cyano; Ais a bond or
C1-C3 alk§lene; 25 R2 is (1) hydrogen, Cl-C6 al kyl, C3-C7 cycloal kyl,
phenyl or naphthy}, said -Cr . cycloal kyl enyl_or naphthyl being
optional Iy Bt i'%‘&PH?P%&P 3?!6‘"H¥§§H PJa*'éhTeﬂ{;a?'%?-‘&efﬂng@-a('@ﬂn%) -al kyl ,
am no- (C1-C6) - al kyl, fluoro-(Cl-C6)-al kyl, fluoro-(Cl-C6)-al koxy, C2-C5
al kanoyl, hal o, -OR3, cyano, -COORS, C3-C7 30 cycloal kyl, -S(O nR4, -NR3R3,
- SO2NR3R3, -EONRARGOMPEBCDRE elaimadrys@lain iarhckein 2rehewntAais BR-Cs
not hydrogenalmgﬂeA Is a bond, 14 April 2004 WO 01/27131 PCT/1B00101446

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.



70 or (ii) when Ais C2-C3 al kylene, -NR3R3, -OR3, -COOR3, -0OCOR4, -SO2R4,
-CN, - SOZNR3R3, - NR3COR4 or -CON R3R3, or (iii) a Clinked,144ad:p28d4

menber ed, nmono or bicyclic heterocycle having either from1l1l to 4 ring
nitrogen atwo(@)27ei | or 2 nitrogen and 1 oxygen or 1 5 sul pledyshif@4@t ons,
optionally Csubstituted by oxo, Cl-C6 @& koxy-(Cl-C6)-al kyl,

am no- (Cl1-C6) -al kyl, fluoro-(Cl1-C6)-al kyl, fluoro-(Cl-C6)-al koxy,
fluoro-(C2-Cs)- al kanoyl, hal o,. cyano, -OR5, R6, -COR5, -NR5R5, - COOR5,
-S(O nmR6, - SO02NR5R5, CO\IRSRS - NR5S02R6 or - NR5COR6 and opt ional |y

N- substi t ut edi2. byACﬁorﬁﬁoamdias}clélﬁibcﬁﬁ)arM Mbedmgloimm @hetin-R &yC,-Cs alky!

LS(Oy o SobRuinE by e rheaT AruREIuY e Earedbs) ibAingEPtanel e
azetidinyl, pyk&RLicd W%_gg@ﬁ@%l nyl or piperazinyl, each being

optionally C substitutie al kyl , phenyl, Cl-C6
al koxy- (C1-C6) - al kyl , am no- (Cl1-C86) - aI kyI fluoro- (Cl Co6) - al kyl

fl uoro- (CL- al kox hal ano, .- - C7

[ uor o0 (O R = heSiihie P Bl B el P2 G R e o s
and opti onal ,_y.n{\ét ms’ (g Cl- C6 al kyI phenyl, Cl1-C6

al koxy- (C1- Co) - al kyl", -C6) - al kyl, quoro-(Cl-CG)-aI kyl, C2-C5

al kanoyl, -COOR3, C3-C7 cycloalkyl, -S(OnR4, -S02NR3R3 or -CONR3R3; 20 R3

5y L0 I Ao RBEIMY 0B il Bt Y e R Slhce B e, Sl
G3- C7 cycl oagdndistingneémny! . naphthyl or het; misO, 1 or 2;
~ 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 {[(pheny!sulfonyl)amlno]methyl}-QH-punn 9-yl)-N-ethyl-3,4- d:hydroxytetrahydro-

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;

-



30 "het", used in the definitions of R5 and R6, neans C-linked pyrrolyl,
i mdazolyl, triazolyl, thienyl, furyl, thiazolyl, oxazol y|14A;5'HI agpazol yI
oxadi azolyl, pyridinyl, pyrimdinyl, pyridazinyl, pyrazinyl, quinolinyl,

i soqui nol i Nlg o9 i m dazolyl, 14 April 2004 WO 01/27131 P /01446 71
qui nazol i nw ?QJF;%I azinyl, benzoxazol ykyor qui noxalinyl, fo’ bHa | y

substituted by C -C6 al kyl, Ci1-Co6 al koxy cyano or hal o; and R7 i s met hyl ,
et hyl or cyclopropylmethyl. 5 3. A conpound as clainmed in claim1l or claim
2 wherein Ais a bond. 4. A conpound as clainmed in claim1l or claim2

wh [ [ d | d |
V\/ﬂg:::: 2 ﬁ : :(%3%4’3%1'%?@&26218!9?‘@8% C}ﬁ@ o Z.I rcnegI |m:; c: g.l ﬁ1 gl \Thérel n A
i's - CH2CH2- {[érﬁet?}yls%lf@ﬁgﬂﬁm%gﬁﬁetﬁwﬁg%ﬁﬂlgyy Petpy p.’s 4%&!@;@{&9@%%% ai s

wherein R2 is enyl napht h phen bei ng
optionally saﬁutaﬂoarmkaj'mdephenyl 8. A conpound as clainmed in claim?7

wh R2 0 ] hyl 1-vyl h [, 4
bhenyl pheny! G RaEi PRS2 dpheny RN 2 ound’ ae. of ai med i ol 3 i 5
or 6 whersgi n{qﬁobmybl i )arﬁﬁoﬁﬁggmg %u?g‘ g_?&gﬁfétﬁﬁcg gn claiml1l. 25 10. A

conmpound as ¢ aim 9 wherein taken together wth the

ni trogen to Shydoxytaitaiydeo-2fusancatbexgmisiasnt pi peri di nyl .
(25,35,4R,5 R)-N-ethyl-3,4-dihydroxy-5-{2-{[(isobutylsulfonyl)aminc]methyl}-6-
[(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.



11. A compound as clainmed in claiml wherein -A-R2 is nethyl, n-propyl,

i sopropyl, 2-nethylprop-1 yl, phenyl, 4-phenyl phenyl, pheny14m|§,4’|)2bo4

1- napht hyl, 30 2-naphthyl or 2-(piperidin-1-yl)ethyl. 14 April 2004 WO

01/ 27131 PCT/1B00/ 01446 72 12. A conpoygnd as clained in any preceding
claimwherein R is Cl-Cs al kyl substituted by 1 or 2 phenyl group(s),

sai d phenyl group(s) being optionally substituted by C -C6 al koxy. 5 13. A
compound as clained in claim12 wherein R is 2,2:-diphenylethyl or

(4- et hoxypheny! et k. ofda éo:ﬁ%&ﬁld”@f atheclr@mm {1p & & Praiicebitibsiy
selected fromthe I%[ﬁe(l consi sting :

(2S, 3S, 4R, 5R¥ceptab @b&ﬂtemrfamymc)sahcmﬂjefeohws}clﬁnje(cmmany one of claims

e bondnter T 8ha 8 Piisblofival) 1 Hid Warantie ik %ﬁ%ﬁ@%ﬁéfor the
{[ (propyl sutréamuér)tamanraslmfaw}d@éawrl n-9-yi)-N-ethyl - 3, 4- di hydr oxyt et r ahy
dro- 15 2-furancar boxam de;

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

1) som eGSR B S BLahbal Wit oo«

{1 (henyl suyfomyl }ant nol et ol 1o et o Sy ho e ottt b, 3R SHre:

dro- 2-fur a%pé@ﬁaﬁ henic obstructuve pulmonargr/ disease, cystlc f:bros%/s ast>r/1ma Y
emphysema, bronchiectasis, chronic sinusitis and rhlnltas.

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 ereclile dysfunction, hype-rtension, stroke,

15 epilepsy, cerebral ischaemia, peripheral vascular disease, poSt—ischaefnic
reperfusion injury, diabetes, rheumatoid arthritis, multiple sclerosis, psoriasis,
allergic dermatitis, eczema, ulcerative colitis, Crohns disease, inflammatory
bowel disease, Heliobacter pylori-gastritis, 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
r(a) deprotection of a compound of the formula



(2S,3S,4R 5R) -5-{2-{[([1, 1" - bi phenyl ] -4-yl sul fonyl)am no] nethyl }-6-[(2, 2-

di phenyl et hyi ) am no] - 9Hpu (n-9-yi)-N-ethyl -3, 4-di hydr oxyt efs g apos 2-
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 ms9-yl ) - N- et hyl - 3, 4- di hydr oxyt et r ahyd
ro- 2-furancarboxam de;

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

napht hyl sul f onyl ) am no]' net hyl } - 9H purin-9-yl)-1I -et hyl -3, 4-di hydr oxyt et r ahyd
ro- 30 2-furancarboxam de; 14 April 2004 ©1/ 27131 73 PCTI 1 BOO/ 01446

(2S, 3S, 4R, 5R) - 5- (6-[ (2, 2- di phenyl et hyl ) ggj-fio] - 2- ([ (methyls u |fonyl)ani

no] net hyl }-9H-puri n-9-yl)-N-ethyl -3, 4-di| hydroxytetrahyd ro- 2-fu

rancar boxam de; (2S, 3S,4R 5 R)-5- %ﬁ di phenyl ethyl )am no]-2 5

{[ (i sobutyl sul fonyl)am no] net hyl } - ™ -yl) - N et hyl - 3, 4- di

hydr oxyt et r ahydr o- 2-fu rancar boxaR] de;
Na,w whyha ani no] net hyl } - 6-

S, 3S, 4R, 5R) - Net hyl - 3, 4- di hydr oxy- 5~
[ (4- met hoxybenzyl ) am no] - 9H purin-§-yl }t rahydro-.?;Qurancar boxam de; and
hyl ) ami no] - 2-[@{[2Q 1 10

(2S,3S,4R 5R)-5-{6-[(2, 2- d{}phery
pi peri dinyl)ethyl]sul fon am no) meypylds9Hpurin-9-yl } - N-et hyl - 3, 4-
{;I ncar gxarmfd de; and hBe phar maceutical |y

di hydr oxyt et rahydro-2-fu
acceptabl e salts and sol

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
X /”\/NH
N
7
‘ 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



15. A pharmaceutical conposition including a conpound of the fornmula (1) or
15 a pharmaceutical ly acceptable salt or "solvate thereof, agadriapomd in any
one of the preceding clains, together-with a pharnaceutically acceptable
excipient, diluent or carrier. 16. A chpound of the fornmula (1) or a
pharmaceutically acceptable salt, 20 solvate or conposition thereof, as
claimed 'in any one of clains 1 to 14 and 15, respectively, for use as a
medi canment. 17. The use of a conpound of the fornmula (1) or a

phar maceut i |, 21 : \
Cl'al mod i n oerdin XEPETPANG digun pRFeiERP b GRS BhGA PR Hefid] in
manuf act ur ecléimd oxelaima®ent to treat a disease for which an Al a receptor
agoni st is indicated. 18. The use of a conpound of the fornula (1) or a
pharmaceutically acceptable salt, solvate or conposition thereof, as
claimed in i 1 J

manuf acture o Ogﬁ%gﬁtbfﬂ)ﬁﬁ@gﬁﬁ%{%réﬂ%gﬁ?@ ?Lé@&ﬁ@ﬁe%gélagkxq%wﬁ%%gﬁosne of
a conpoufid offthereonpound ef {he) foomula fhto aptantiaceltisallyaanoeptatiié sakial t

sol vate or % ition thereof, as clainmed in any one of clains 1 to 14
and 15, regﬁ vely, for the manufacture of a nedicanment for the
treatnent of a respiratory disease. 5 20. Use as clained in claim19 where
the disease_js selected fromthe group consisting of adult respiratory

di stress syfdron® RIARESS , foprtbacprapasatiemrafna ccorpountii efi the éomuuiac(l), as

br anchi ect SRS ARG T R i PRRGH." AR RHT o a

bronchi ect asr's, n
B 10 pharmaceutically 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,



10 21. The use of a conpound of the formula (1) or a pharnmaceutically
acceptabl e salt, solvate. or conposition thereof, as clai med Ady a0ys one of
claims 1 to 14 and 15, respectively, for the manufacture of a nedi canent
for the treatnment of septic shock, nalg erectile dysfunction,

hypertensi on, stroke, 15 epilepsy, cerebral ischaem a, peripheral vascul ar
di sease, post-ischaemc reperfusion injury, diabetes, rheumatoid
arthritis, multiple sclerosis, psoriasis, allergic dermatitis, eczenm,

ul cerative 24| i thxoﬁmomwma nflanmmatory bowel disease,

Hel i obacter pylori-gastritis, non-Heliobacter pylori gastritis, non-
-steroidal anti-inflammtory drug-induced danage to the gastro-intestina
tract or 20 a psychotic disorder, or for wound heal i ng. 22. A process for
the preparation of a conpound of the forﬁuf (1), as claimed in claim1l or
claim2, or a pharmaceutically acceptabl salt or solvate thereof, which
|ncludes 25 (a) deprotection of a cg of the fornmula 14 April 2004 75

H N A R2 o/npbo wherein Hl, R2, R /an a as defined in claiml or claim
atkly, the protecting groups or,

2 and either P1 and P2, when take
P' and P2, when taken 5 together arg a pPnOte ng g ou@ the protecting

groups P1 and P2, when taken sepa ately bei ng @éﬁb ed either together or
sequentially; or R

(in

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

- 10



(b) sul phonyl ation of a conmpound of the forrmula NH2 10 wherein R are R
are as defined in claim1l or claim2, with a conpound of thit Agrid2004 a

R2- A-SO2X (VI1) 15.14 April 2004 16 wherein X is a |eaving group,
preferably chloro and R2 and A are as ined in claiml 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 formula (1), as clainmed in claiml, in which Ais -CH2CH2- and R2
is NR7TR8 , or a 10 pharmaceutically acceﬁtable salt or solvate thereof,

whi ch includes the reaction of a co und of- the fornula wherein Rl and R7
are as defined in claiml, with a conpound of the formula 15 R8RONH ( XXI)

wherein R8 and RO are as definedN sald process being optionally
foll owed by the conversion of t C npou d of (V? formula (1) to a
phar maceutical |y acceptabl e salt t of 14 il 082 77
R1
HN™

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

e
N =~ N
¢ IH
\\N'rl\\CN
\7 rntQp!
HiN (XV)




-24. A compound of the formula M~ ,,, A R2 0111 so 5 wherein Pl and P2,

when taken separately, are protecting groups or, when takey Apgefbsr, are
a protecting group; or (!'V); or @Q-AR2 SO2 AAR2 (V); or 10 14 April 2004
76 R HNC NH2 (VI); or NH2 5 wherein Pliand P2, when taken separately, are
protecting groups or, when taken together, are a protecting group; or ON
14 April 2004 79 wherein Pl and P2, when taken separately, are protecting
groups or, when taken together, are a protecting group; or NH2 (Xl X);

wherein P' and P?, 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™
"
¢ I
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 C;-Cs alkyl, C;-C;s alkoxy,
halo or cyano.

15

26. A compound of the formula



5 the groups R, R2, R7 and A being as defined in claiml or claim2. -25.
-A compound of the formula CN 10 the group R being defi nedi4aspriCRo@6 al kyl
optionally substituted by 1 or 2 substituents each independently sel ected
from phenyl and naphthyl, said phenyl —Bd napht hyl being optionally

substituted by Cl-C6 al kyl, C-CG alkox%, hal o or cyano. 15 U. A conpound
of the formula 14 April 2004 -80 R C HN H O,

(XX) OH the groups Rl and R7
being as defined in claim1. 5

R‘l
HN”
ST
"
Sy
N 50Xy
v o
H‘ vt iOH
HN ,
T (XX)
\ OH

the groups R" and R being as defined in claim 1.



