Wc) 01/27131 PCT/1B00101446 1 PURI NE DERI VATI VES This invention rel ates
to purine derivatives. Mre particularly, this invention relates to

N-[ (purin- 2-wbometisy| ] sul phonam de derivatives and to preceasmpifer 5 the
preparation of, internediates used in the preparation of, conpositions '
contai ning and the uses of, such derivatives. These derivatives are

sel ective, functional agonists of the human adenosi ne A2a receptor and may
be used as anti-inflammtory agents in the treatnment of, 10 -inter alia, :
di seases of the respiratory tracPUBINEDRERINATIVES: ubi quitous nol ecul e
having a central role in mammualian internediary netabolism |ndependently,
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can damage lung tjss a&é) rel e reactlve oxygen species, for exanple,
super oxi de anfHANNG; e(“é?s? Qj?’é%‘fﬁse products, for exanple, 20
human neutrophil elastase (HNE), anmpbngst other i nflanmatory medi ators. In
addition, actjvated neutrophils performboth de novo sth hesi s and rel ease
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focus, whereas and HNE adver se eCt the pul nonary

ext r acel | (i0ar inferafindiserses obthazespitatgsy HeCk ubt ype nedi ati ng many of these
responses (O and LTB4/HNE rel ease and cell adhesion) is established as
A2a. The A2 subtype (A2a or A2b) nediating the other effects remains to be -
est abl i shed. Adémasinevés agabiquitows moleduje davingea AGantrabgolet o mammaliar der ed

to offer gr eaﬁw?errmediary metabolism. Independently, adenosine acts on mulitiple surface
receptors to produce. a variety of responses. Adenosine receptor classification
15 has revealed the presence of at least four subtypes: A1, A2a, A2b and A3.
Stimulation of adenosine A2 receptors on the surface of human neutrophils has
been reported to potently inhibit a range of neutrophil functions. Activated
neutrophils can damage fung tissue by release of reactive oxygen species, for
example, superoxide anion radicals (O;"), 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 leukotriens B; (LTB,). LTBsis a potent chemo-
attractant that recruits additional neutrophils to the inflammatory focus, whereas
released O, and HNE adversely affect the pulmonary extracellular matrix. The
25 A2 receptor subtype mediating many of these responses (Oz" 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,



30 therapeutic benefit than the use of non-sel ective adenosi ne receptor
agoni sts because interaction with other subtypes is associated with
detrimental weébeen®m in the lung in animal nodel s and hurmoT/aBéesae st udi es.
For exanple, asthmatics, WO 01/27131 PZT/1B00/ 01446 2 but not

non- ast hmati cs, bronchoconstrict when chall enged with inhaled adenosine.
This response is at least in part due to the activation of the Al receptor
sibtype. Activation of Al receptors also pronotes neutrophil chenotaxis
and adher enc ®ut oneih dwniasthraaticse | hronchasasstielo ienn ghallengednjwithy inteled
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present purine derivatives _ inhibit neutrophil function and are sel ective
agoni sts of @ganigise ANdinegativeintasactiondias baes,shewp inanimalsiydies LEIMRAR st
activity at hd Rderodi %E e used
to treat anyqéﬁgﬁgg?gPQMi crllﬁt?an a ?r%g?ﬁg%@??gleggge%&@gﬂ%g n?égtg S

i ndi cated. TiRegranuiation of fyman-masticeliais promotag-hycaciivation of adanesipeddbe. g.
dammge’1s. | mCEIE hls pABSRRY bler hd ABB3CcRer RSP 0aEgecus, o e i the
treat menti®bf di seases of the respiratory tract such as adult respiratory
abt et ou” SR MR A5 ShrerBR0 0 o PRl Ao mnf Bl
br onchi ect asfunctiomaadiare selective agonists of e aderosinEhA2a receptar, Theymayds nay
al'so be USedi iVl dntagnitt Koty 38 the Cadandsine AB' focBpfer! The Sreabaict! on
compounds may be used to treat any disease for which an adenosine A2a
15 receptor agonist is indicated. They can be used. to treat a disease where
leukocyte (e.g. neutrophil, eosinophil, basophif, lymphocyte, macrophage) -
induced tissue damage is implicated. They are useful as anti-inflammatory
agents in the treatment of diseases of the respiratory tract such és adult
respiratory distress syndrome (AF{DS), 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 drug-induced
damage to the gastro-intestinal tract or a psychotic disorder, or for wound
healing. "
30



hypertensi on, stroke, epilepsy, cerebral ischaem a, peripheral vascul ar

di sease, v?OSt -l schaem ¢ reperfusion injury, diabetes, rheunmatoid

arthriti s YOV e 25 sclerosis, psoriasis, dermatitisPCEHBORPYIG ’
dermatitis, eczemm, ulcerative colitPs, Crohns disease, inflammat ory bowel
di sease, Heliobacter pylori gastritis, non- Heliobacter pylori gastritis,
non-steroidal anti-inflanmmtory drug-induced danage to the
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a conpound of the formula: HNC NN </ I NN,, s/fAR2 O A 011 ' islICH
HN (1) O OH5 or a pharmaceutically ag®ptable salt or solvate thereof,
wherein RL is hydrogen or CrC6 al kyl tionally substituted by 1 or 2
substituents each independently sel ecfied from phenyl and naphthyl, said
phenyl and napht hyl being optio tituted by C1-C6 al kyl, Cl1-C6

al koxy, halo or cyano; 10 A isné ClﬁCS aj\kyl ene;
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5 orapharmaceutically acceptable salt or solvate thereof,
wherein R' is hydrogen or C{Cs. alkyl optionélly substituted by 1 or 2
substituents each independently selected from phenyl and naphthyl, said
phenyl and naphthyl being optionally substituted by C;-Cs alkyl, C4-Cs alkoxy,
hato or cyano;

10
A is a bond or C-Cs alkylene;

R%is (i) hydrogen, C,-Cg alkyl, C3-C7 cycloalkyl, phenyl or naphthyl, said Cs-C;
cycloalkyl, phenyl or naphthyl being optionally substituted by C,-Cs alkyl,
15 phenyl, C4-Cg aIkoxy-(C1-C§)-alkyl, R"RSN-(C1-CG)-aIkyI, fluoro-(C+-Ce)-alkyl,
filuoro-(C4-Ce)-alkoxy, Cz-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 Co-C, alkylene, -NR°R®, -OR®, -COOR?®, -OCOR*, -SO.R*,
20 -CN, -SO-NR°R? -NR’COR"* or -CONR°R®, |
or (i) 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-(C1-Cs)-aIkyl,
R3R3N-(C1-Cs)-alkyl, fluoro-(C4-Ce)-alkyl, fluoro-(C,-Ce)-alkoxy, fluoro-{C2-Cs)-
25 alkanoyl, halo, cyano, -OR®, R®, -COR®, -NR°R®, -COOR?, -S(0)nR®,



R2 is (i) hydrogen, Cl1-C6 al kyl, C3-C7 cycloal kyl, phenyl or naphthyl, said
Cs-C7 cycl oal kyl, phenyl .or naphthyl being optionally substituted by Cl-C6
al kyl, 15 mhempebi31 C1- C6 al koxy- (Cl- C6) - al kyl, R3R3N- ( C, PCHBOM Y] |

fl'uor o- (C1- C6) - al kyl, fluoro-(Cl-C6)-al koxy, 02 C5 al kanoyl, hal o, -ORS,
cyano, -COOR 3, C3-C7 cycloalkyl, -S(Onm4, -NR 3R3, -SOZNR3R3 - CONR3R3,
-NR3COR4 or -NR3SO2R4, with the proviso that R2 is not hydrogen when Ais a

bend, , -0R3, ..- L ,
PStora S0 SRR B ARG RRE or - UERERS andbpipray Resubstgdy. 4 «o
11 momber eq, 10D 09-Gf amwmcs)iamwmnl(ercawam flabloH(e:-Coy-alyly. fluerod 1i ng
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R3R3N- (C, - C6) - al kyl , fluoro- (Cl C6) - al kyl, fluoro-(C1-C6)- al koxy,
fluoro-(C2-C5)- 25 aI kanoyl, hal o, cyano, -OR5, R6, -COR5, -NRSR5, -COCRS,
-S(O) mR6, WD 01127131 PCT( 1B00/ 01446 4 S2NR5R5, - CONRSR5, - NR5S02R6 or

-NR5COR6 and i I C8 al koxy- (C1-C6) - al kyl
R3R3N- ( C2- C6) - I%';Irafj1 qyaigh %b@aﬁ{jf %@h 93’ uor 0- (C2-CH)-atkanoyl, R6,
- CORS, - COORS, -S(O) mR6, - SO2NR5R5 or -CONRSR5; 5 R3 is H, Cl-C6 al kyl,

C3-C7 cycl oal kyl or phenyl; R4 is Cl-C6 al kyl, C3-C7 cycloal kyl or phenyl;
10 R5 Is H, Cl C6 al kyl , Cs- C7 cycl oal kyl , phenyl napht hyl or het; 15 R6

is CrCG al kylR* xm{%aiMIMdeoaﬂdyboryphenylapht hyl or het; mis 0,1 or 2;
20 ' het" Hsed in the definitions of R5 and R6, neans G Ii nked pyrrolyl,

i m dazol yI

R® is H, C1-Cs alkyl, Cs-C; cycloalkyl, phenyl, naphthy! or het;
15 R®is Cy-Cs alkyl, C3-C7 cycloalkyl, phenyl, naphthyl or het;

mis0,1or2;

20
“het”, used in the definitions of R® and R®, means C-linked pyrrolyl, imidazolyl,
triazolyl, thienyl, furyl, thiazoiyl, oxazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
quinazolinyl, phthalazinyl, benzoxazolyl or quinoxalinyl, each optionally
25 substituted by C4-Cg alkyl, C4-Cg alkoxy, cyano or halo;

R’ is methyl, ethy! or cyclopropylmethyl; and
30

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



triazolyl, thienyl, furyi, thiazolyl, oxazolyl, thiadiazolyl oxadi azol yl ,
pyridinyl, rlntdlnyl pyridazi nyl, pyrazinyl, gquinoli |squ|noI|nyI
benzi m da?¥ W2M31qyi nazol i nyl, phthalazinyl, benzoxazol}% 'MBW dthoxal i nyl |,
each optionally 25 substltuted by -C6 al kyl, C,-C6 al koxy, cyano or
halo; R is nmethyl, ethyl or cyclopropyl nethyl; and 30 either, R8 and RS,
taken together with the nitrogen atomto which they are attached represent

azeti di nyl , hgwogigendimyly | horRbgiféragingly | or n@frﬁﬁﬁirbﬁ& windlingE" B&chY b
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car bon atorB y J(@ -C -ﬂhﬁn or kyl, -
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al kenoyl -rmmogmatohﬁ)nﬁﬁahaoﬁedabww Gﬂ!:BEIkyl pBéRNFBREscaIkonQGBSRS or,
C1- ol koo e EERYE R e FeP-cbaY: o ARBOHe SR Py 1

- CONR3R30 -Co@Blbalkyl; 250G - So5r -CONRIRSR3. 15 In the above

definitions, halo neans fluoro, chloro, bronmo or iodo and al kyl, al kyl ene,
al kanoyl and al koxy groups containing the requisite nunber of carbon _ at ons

can be unbrenRh@IHY C,1TdlkNIC0,-Ch dydloaikiAs phéiyd 'or benkyl difl RRis Re:icy A2,

alkyl, Cs-Cs cycloalkyl, phenyl, benzyl, fluoro-(Cs-Cg)-alkyl, -CONR®R®, -COOR?,
C2-Cs alkanoyl or -SONR°R®.

15 .
In the above definitions, halo means fluoro, chloro, bromo or iodo and alkyl,
alkylene, alkanoyl and alkoxy groups containing the requisite number of carbon
atoms can be unbranched or branched chain. The heterocycle as defined in R?,
part (jii), 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 atom. Examples of alkyl include methyi,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl and t-butyl. Examples of .
alkoxy include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, i-butoxy, sec-
butoxy and t-butoxy. Examples of alkylene include methylene, 1,1-ethylene,

25 1,2-ethylene, 1,3-propylene and 1',2-propylene. Examples of cycloalkyl include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyi.

The pharmaceutically acceptable salts of the compounds of the formula (l)
include the acid addition and the base salts thereof.
30



part (iii), above may be aromatic or fully or partially saturated. The
expression 20 'CGlinked wused in the definition of R2 and "het" neans that
the group i wddzked to the adjacent atom by a ring carbeor/meemssdExanpl es

of alkyl include nethyl, ethyl, n-prepyl, 1-propyl, n-butyl, i-butyl,
sec-butyl and t-butyl. Exanples of . alkoxy include nethoxy, ethoxy,
n- propoxy, 1-propoxy, n-butoxy, i-butoxy, sec- butoxy and t-butoxy.

Exanpl es of glug%laene, include methylene, 1,1 -ethylene, 25 1,2-ethylene,
1, 3-propyl en Cée Cil EMW f@i@. arplgrped §op; aeigs Mmékfﬂrr;;d %m;@ satl;s_h
cycl opropyl , : AlBYorhidan e e
phar maceut i cgﬁ{ xgm%t gtr)f)éiﬁsgﬁ@%b‘?ﬁ%%konpounlgg’ o¥&tbhe for Ihaa (1)

i ncl ude the Bisuiphaledi nitwate, aphosphateadwdmegens phespbale, amiate omaleats]
PCT/ 1500/ 014 Slj | i d..addi Li | f i.ds whi ch
ierSep il B e, B8, Lol SabEs) ABABICD 1 °

form non-toxic sans or |
hydr ol odi &e, methanesulphondie,sathartestiphonate; banzenesulphumates, hydr ogen phosphat e,

acetate, mal f e Jactate artrate, citrate, gluconate,
succi nat e, ségélﬁgv%ﬁug)rﬁ%b%ﬁ?gtp@"%%e anesul phonat e, et hanesul phonat e,
benzenesul phonat e, p--tol uenesul phonate and panpate salts. Suitable base
salts are fo from bases i ch rm non-toxi alts apd. e |l es are
The sodi um _SOTANS bR SaS arh rmed: Jom Bafes b, i RoFfiie S4R.Rad

di et hanol an exanalés sire ftifs sBdiufY | potastiuns, Ualliainiéms shlcking ema%i@smﬁn,eﬁnal, J.
Pharm Set, 1977, 1-19. The pharnmaceuti cal |y accept abl e sol vat es of

. .06,
t he conpd@nd@ndeiethagolagingalls(|) 15 include the hydrates thereof. Al so
i ncluded within the present scope of the compounds of the fornmula (1) are

pol ynor phs t her eof , .
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 (f)
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 sterecisomeric forms. The
present invention includes the individual stereoisomers of the compounds of the
formuta (!) together with mixtures thereof.

25 Separation of diastereoisomers may be achieved by conventional techniques,
e.g. by fractional crystallisation, chromatography or H.P.LC. of a
stereoisomeric mixture of a compound of the formula (I) or a. suitable salt or
derivative thereof. An individual enantiomer of a compound of the formula (1)
may also be prepared from & 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 diasterecisomeric salts



20 A conpound of the formula (1) may contain one or nore additional
asymetric carbon atons and therefore exist in two or [ éereoi soneric
forms. Th&VOMEREnt invention includgs the individual s{%‘:@(ﬁ?’ 8tfers of the
conpounds of the fornula (1) togethéer with m xtures thereof. 25 Separation
of diastereoi soners may be achi eved by conventional techniques, e.g. by
fractional crystallisation, chromatography or HP.L.C. of a stereoisoneric

m xture of @ AoMMRuRARén (0fGhé %dﬂéls?oﬁcﬁb.g QhcemateUnitAld uRsblé dpticalijer i vat i ve

t hereof. An I ndividual enantionmer of a conpound of the formula (1) may

al so be pr eaclive acidrasbage,as appiegRAidleng optical ly pure internmediate or by 30
resolution, such as by HP.L.C. of the corresponding racenmate using a :
suitable chiral support or by fractional crystallisation of the
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t he correspondi ng”’t acenat e a suitabl e optically active acid or base,
as approﬁrisﬁi@phﬂl}égmmlﬂ)ﬁﬁiﬂgOptwnﬂﬂwsﬁmﬁffb)bgt‘ﬁgﬁﬁqw- substituted by 1

or 2 phenyl group(s) 5 said phenyl group(s) being optional]y substituted
by C -C6 al Refsrablps B} isrebCy,aﬂ@Fsmbﬁtimed:eyamﬂ paalmgtgrglm(% saigiphesyl 2 pheny !

2 Koy br Zﬁ‘“éﬁa@?@%*fﬂé@%?%@3@%9?’\'%%%’#‘?%%dsEi’sii or 2 phamyl
2 Koxy 10 BsaBRRT) s GE Bl s ilipd By 110% pliof ghodpeh Seiaphelt

group(s), sgroup(shbeint optionaly substiteledbyptCotlis@XYy substituted by Cl-C4
al koxy. Preferably, Rl is diphenylethyl or (methoxyphenyl)nethyl.
Pr ef er aiDy, Pieferably2R2isdCpGe aikybsihstituted by -1nen 2, pheryl igsona(slnsaidyphenyl

Pref er abl Y. o BllcSnding oplieRui YUbbtten bhTEESARBER! V. A 15 a bond.

Preferably, R' is diphenylethyl or (methoxyphenyl)methyl.
Preforably, R' is 2,2-diphenylethyl or (4-methoxyphenyl)methy.
Preferably, R' is 2,2-diphenylethyl.
15 Preferably, A is a bond.
Preferably, A is C1-C3 alkylene.
Preferably, A is C2-Cs alkylene.
Preferably, A is Cz alkylene.
Preferably, A is -CHzCHg-.

20 Preferably, R? is C1-Cé alkyl, phenyl, naphthyt or -NR°R’, said -NR°R° preferably
being piperidin-1-yl and said phenyl being optionally substituted by phenyl.
Preferably, R® is Ci-Cs alkyl, phenyl, naphthyl or pipéridin—1-yl, said phenyl
being optionally substituted by phenyl. o
Preferably, R? is methyl, n-propyl, isopropyl, 2-methyiprop-1-yl, phenyl, naphthyl

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

Preferably, R? is methyl, n-propyl, isopropyi, 2-methylprop-1-yl, phenyl, 4-
phenylphenyl, 1-naphthyl, 2-naphthy! or piperidin-1-yl.




Preferably, Als Cl1-C3 alkylene. Preferably, Ais C2-C3 al kyl ene.
Preferably, Ais C2 alkylene. Preferably, Ais -CH2CH2-. 20. Preferably,
R2 is Cl-C6 wiokgkz7iaphenyl, naphthyl or -NRSR9, said - NRSRBcpimi/enad! y

bei ng piperidin-1-yl and said phenyl beéing optionally substituted by :
phenyl. Preferably, R2 is Cl-C4 al kyl, phenyl, naphthyl or piperidin-I-yl,
sai d phenyl being optionally substituted by phenyl. Preferably, R2 is

met hyl, n-proyl, jsopropyl, 2-nethylprop-1 -yl, phenyl, naphthyl 25 or

i peri di n- 1+ yi1erdsab, HiBays WG NaoPYin ioPToPh BITPIUIPEP-By sy 4
Preferably, ' ' r phenyl,
4- . phenyl phe@%r@Wﬁg%‘?ﬂewwtg?%g?ﬁm@?' gwg?th‘f%@}ﬂfﬁa gf ?‘y\?\%h}.{)l'll 27131
PCTI | BOO 0144ﬁmf§aﬁk,q§ki§%m , -A-R2 is nethyl, n-propyl, isopropyl,
2-met hyl prop-1yl, phenyl, 4- phenyl phenyl, phenyl nethyl, 1-napht hyl, 2

napht hyl or 2-(piperidin-1-yl)ethyl. Preferably, R7 is ethyl. 5 Preferred
exanpl es of conpounds of the fornmula (1) include those of the Exanples

section heseabiofired bi?éi%;géé b @&Mp&hﬂenapm(& foraulay g?‘%&ﬁ&é‘%&é%’fttﬁe
thereof. Al the conpounds of the fornmula (1) can Dé prepared b

convent i onal Bxamples section berealiemnyinaluding apy saharmeaceusical peceptable tsaltgener al
nmet hods presqpirdsbel ow or by the specific nethods déscribed in the
Exanpl es section, or by simlar nethods thereto. The present invention

al so enconpasses any one or nore of these processes for preparing the
conpounds of formula (t), In addition to any novel internediates used

t herein. | n tAlethgetampdunde tof diaks farausa (Ibean bR prepared By cortventienal reutes as

previousl yo defbASH B thé Hrodddifds tiskerBbdiffle 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 (f), 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.

Ali the compounds of the formula (J) can be prepared by deprotection of a
compound of the formula

20

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



Al'l the conpounds of the fornula (1) can be prepared by deprotection of a
conpound of the formula HNC N N.g-,R2 oi R o HM (lIl1) 0O OP2 20 wherein
P1 and P2WOMEESEnt suitable protecting groups which neRCTHBIWN@6same or
different, or P and P2 may optional”\y formpart of the sane protecting
group. Exanples of suitable protecting groups will be apparent to-the
skilled man [see WD 01/27131 PCT/1B00/ 01446 9 for instance " Protecting

Groups in @0%Mgncey nPFHgﬁ&&ﬁg( 6apy iﬁd%ﬁ% ;g¥nti§5§9d &Pﬁ\lﬁjaﬁﬁgi‘rém’and Pet er

G M Wits, John Wle ons, 199%. red 1ndiv 'ecting
groups ar e Tepgora( WibGreenuand Raten G. Me WulsoWpbn Wiley @anddSensictR8ident | y

f | e s . : :
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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 oompound of the formula (i1} in a suitable

15 solvent, such methanol, with a base such as potassium carbonate, typically at -
room temperature. In a typical procedure wheife P! and P? taken together are
dimethylmethylene, the deprotection may be carried out in the preéenoe 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 (ll) following a prior reaction step but to deprotect
them in situ. In a typical case, where P' and P? taken together are
dimethylmethylene, the compound of the formula (ll) 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 |, wherein X is a leaving group, preferably chloro, and Ac is acetyl.




removed by treating a solution of the conpound of the formula (11) in a
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5 Compounds of the formula (ll) may be prepared by the reactior; of a compound
of the formula (lll) with a silyl derivative of a compound of formula (IV)
according to known methods. In a typical procedure, the compound of the
formula (IV) is heated as a suspension in 1,1,1,3,3,3-hexamethylsilazane hnder
a nitrogen atmosphere until a solution has been formed. The mixture is
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formula (Vli). In a typical procedure, a solution of the compound of the formula
(V!) 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 (Vi) may be prepared by the reduction of a
compound of formula (VHI). The reduction may be carried out with any suitable
hydride reducing agent or by hydrogenation. In a typical procedure, a solution
of the compound of the formula (VIll} in a suitable solvent such as ethanot is
saturated with ammonia gas, treated with an appropriate hydrogenation catalyst
such as Pearimann’s catalyst and pressurised with hydrogen, preferably to 414
kPa {60 psi). Compounds of the formula (VIlf) may be prepared by reacting a
compound of the formula (IX) with a source of cyanide anion such as potassium
cyanide. The reaction is typically carried out in a solvent such as N,N-
dimethylformamide at an elevated temperature. Compounds ‘of the formula (IX)
may be prepared by the oxidation of a compound of the formula (X). In a typical
procedure, an aqueous solution of potassium peroxymonosulphate is added to
a solution of the compound of the formula (X) and sodium hydrogencarbonate
in a suitable solvent, such as a 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-dimethylfformamide, at elevated
temperatures and under a blanket of nitrogen. Thiomethoxide may be used in
the form of an alkali metal salt such as sodium thiomethoxide. Compounds of
the formula (XI) may be prepared by the reaction of a compound of the formuia
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an acid catal yst such as 4-tol uenesul phonic acid, usually at an el evated
tenperature. 10 Conpounds -of the formula (I1) may al so be prepared by the
reacti on of w@orzimdine of the fornula (XIV) with a sui phorpdrabengssggent of
the formula (VII) as shown in Schene 12, wherein X is a | eaving group,
preferably chloro, Ac is acetyl and P1 and P2 are as defined above. 15 20
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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 (VHl). An acid acceptor such as triethylamine may optionally be
added. Compounds of formula {XIV), where P' and P? taken together are
dimethylmethylene, for example, may be prepared by reduction of a compound
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as triethylam ne may optionally be added. Conpounds of formula (XV),
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i odi ne is lgeaipedndiof 2t fdrmuldb (ICwith decompourat of foremtau (V1) dcedrdinggar d to t he
conditions k}'lgwr? emgtrﬁ'gldg.yﬁ'da typical procedure, a mixture of the compound of the
10 formula (XVI), the compound of the formula (lll) 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 protectfng 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 P? are both benzoyl in a suitable
20 solvent such as ethanol may be saturated with ammonia to 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 P2 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 dimethylmethyiene.
Compounds of formula (XVI) may be prepared by the hydrolysis of a compound
of the formula (VIif). Typically, the compound of the formula (Vi) is dissolved in
a suitable solvent such as ethanol and treate_d with an acid such as hydrochloric

30 ' acid.



in later steps, it may be appropriate to change the protecting groups P1
and P2 in conpounds of the formula (XV). Alternative, suitable protecting
groups are webi2z7katowmn to the skilled person [e.g. ~ Prot acoiiB@o@46ups in
Or'gani c Synthesis 15 (Second Edition)'t6 Theodora W Geen and Peter G M
Wits, John Wley and Sons, 1991]. In a typical case, if P and-P2 in a
conpound of the formula (XV) are both benzoyl, then these protecting

groups may be vul nerable to the reducin condl yed |n t he next
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and P2 are replaced by H which may be subsequently reprotected with nore
appropriate functionality. For instarghemb®¥ conpound of the formula (XV)
wherein P° and P2 are repl aced by H nﬁy‘glg_di ssol ved in acetone and the
resulting Bolution treated with 2,2 25 di net hoxypropane and
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Typically, the he for a Vi ' in a suitable
sol vent such as et hanol\ treated with an aC| stuch dydrochloric 30
acid. 6. WD 01/27131 PCT/IBOO’ 01446 16 Conpounds of the for fula (111),
used in Schenes 1 and®®’@, ne9Pbe prepared as shown irfOSche@®' 3 wherein Ac
Is acetyl and Pl and P%XWII? as defined above. Schene &\RI)O (@)
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Compounds of the formula (I} may be prepared by the treatment of a
compound of the formula (XVII) with a mixture of acstic acid, acetic anhydride
10 and a strong acid such as hydrochloric acid, preferably with cooling (typically to
-10 °C). Compounds of the formula (XVIl) may be prepared from an acid of the
formula (XVill} 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 (XVHI) 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 pressurs, 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
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(XVIT) AcOH Ac20 OHCO RAOQAC N H " i Pao OP (lili npounds of
the formuMP¥¥13! may be prepared by Jhe treatment of aPC%’BWHBﬁHU of the
formula (XVIl) with a mxture of aceli ¢ acid, acetic anhydride 10 and a
strong acid such as hydrochloric acid, preferably with cooling (typically
to -10 ©. Conpounds of the fornula (XVII) may be prepared froman acid of
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" are both replaced by H which may be subsequently reprotected with other
functionality. For instance, the compound of the formula (XVII) wherein P' and
10 P2 are both replaced by H may be dissolved in a suitable soivent such as
dichloromethane and the resulting solution may be treated with an acid
acceptor, such as pyridine and benzoyl chloride to give a compound of the
formula (XV!I) wherein P' and P? are each benzoyl. Compounds of the formula
(XVill) are known in the art (see for example in J. Amer. Chem. Soc., 1958, 80,
15 5168).

All the compounds of the formula () 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 Cl
20 and P! and P? are as previously defined.
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WO 01/27131 PCT/1B00/ 01446 17 conpounds of the formula.(XVIl).

Alternative, suitable protecting groups are well-known to the skilled
person (e.g.womPrmsacting Goups in Oganic Synthesis (Secxansookeddssi on) ',
Theodora W Green and Peter G M Witsg John Wley and Sons, 1991]. In a
typi cal case, a solution of the conmpound of the fornmula (XVIl1) 5 wherein Pl
and P2 taken together are dinethylnethylene in a suitable solvent such as
nmet hanol may treated with an acid such as pyridini um par a-

t ol uenesui phonate to give a comoundwfor mula (XVIIl) wherein P1 and
P2 are both replaced by H which nmay be subsequently reprotected with other
functionality. For instance, the conmpound of the formula (XVll) wherein P1
and 10 P2 are both repl acad’gy H may be dissolved in a sumébl e sol vent
such as dichioronmethane apd the resulting solution may be|treated with an
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the formula (XVII) in | and P2deprete@igBh benzoyf . Hunds of the
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In a typical procedure, a solution of the compound of the formula (XIX) in a
5 suitable inert solvent such as dichloromethane is treated with the sulphonylating
agent of the formula (VIl). An acid acceptor such as triethylamine may
optionally be added. Compounds of the formula (XX) may be prepared by the
deprotection of a compound of the formula {X{V). 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
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
dimethylmethylene, the deprotection may be carried out in the presence of a
suitable acid, e.g. in aqueous mineral acid such as hydrochloric acid.

Compounds of the formula (1) 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 chioride to give an intermediate of the formula
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sol vent such as dichioronetthane is Yreated with the sul phonyl ating agent’
of the formula (VI1). An acid acceptor such as triethylam ne may

optionally be added. Conpounds of the fornula (Xl X) may be prepared by the
deprotection of a conpound of the forpala . (X V). Exanples of the

condi tions used to achi eve the depl’* tection are well known in the art [see
for instance 10 "Protecting Goups ih Oganic Synthesis (Second Edition)',
Theodora W G een and Peter N 8, John Wley and Sons, 1991]. In a:
typi cal procedure, where P1 d \ar bot#n benzoyl, the protecting groups

may be renoved by treating a sptt '}'resgmound of the fornmula (11)
hanol, with a base such as potassium

in a suitable solvent, such
tenperature In a typical procedure where

carbonate, typically atgroon®

P' and P2 taken togethel are tq'i‘yl nmet hyl ene, the deprotection may be
carried out in the prebd or~¥a sui |l e acid, e.g. in aqueous m neral
acid such as hydrochloric |pci d. %, ConpodHhds of the formila - (1) in which A
Is -CH2CH2- and R2 is -NR8RO may 20 al so be prepared by the reaction of a
compound of the fornmula (XIX) with 2- chloroethanesutfonyl chloride to give

an interneqjate of the fornula
the intermediate oP the }ormula (XX) Is then treated with a compound of the

formula
RPR°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 chloroethanesuifonyl .
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 (XX!) 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 Ali 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
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(XX) O OH The internediate of the formula (XX) Is then treated with a
conpound of waetr27izir mul a RBRONH (XXI) 5 in which R8 and ¥gG/mesisés def i ned
above, to give a conmpound of the formmea (I). The two steps may be carried
out with or wthout isolation of the intermediate of the forrmula (XX). In
a typical procedure, where the internediate of the formula (XX) is not

i sol ated, a solution of the compound of the forrmula (XIX) in a 10 suitable
sol vent, such as acetonitrile, is treated with chl oroet hanesulfonyl
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conpound of trﬁadllyfnremmd bymxjng tggabee@plmsmﬁ@ wemur@rpfdhmfw aﬂ) heat ed,

preferably u  th 0, r ﬁ}ﬁ!a
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the skill el pselution an@zbm:mﬂectedbﬂfrttﬂahom or may be(regoverad by evaposationiafthnnver t ed
usi ng conventgomﬁ{ functional group interconversion techniques.

The anti-inflammatory properties of the compounds of the formula (I} are

demonstrated by their ability to inhibit neutrophil function which indicates A2a

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 distilled 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%
inhibition (ICso) compared to the control response to fMLP.

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

25 be 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 controlied-release applications.



20 All of the reactions and the preparations of novel starting materials
used in the preceding nethods are conventional and appropriate reagents
and react iWAMESHdi ti ons as wel | as procedures for isol BEVHYOPHE desired
products will be well- known to perstns skilled in the art with reference’
to literature precedents and the Exanples and Preparations sections bel ow.
25 WO 01/27131 PCT/1B00/ 01446 20 A pharnmaceutically acceptable salt of a
conmpound of the formula (1) may be readily prepared by m xi ng together
solutions of a conpound of the fornula (1) and the desired acid or base,
as appr opr iSuch.talilets may contain excipients suck as mjenorystalline; asliulase, lpetose, | ect ed
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! g o sy b e,
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was nmeasur efaful@tidnsiHdée Buch as pulyvimasyerblidynd, Mydroxyprapylomathylcelivose i sol at ed

from human (i pheral blood | n an sedi mentati.on foll owed b

centrif ugat(ﬁgMCShr GMQ'I‘?XW’EBY'F&Mqu&gé\»I FUctRse Aﬂ?fa:yﬁnt ndfaGRy d
erythrocyt %dﬁtﬁn&{l}f; ﬂbﬁéathgcagan@eédcht awema?ﬂésim nEtearhtd)y slenfic Saold,t h
ice-cold distilled water. Superoxide production fromthe neutrophils was

i nduced by giveery! bahenate gnd tale,may e iaclideds ng concentration of cytochal asin
B. Adenqgi ne deami nase was included in the assay to renove any

endogenousl y produced adenosi ne that m ght suppress superoxide production.
The ef f ect Solidcempositipas afiasimiardypemay alse becemployrshas fillers ingeiativr ed 20

but fer . rioanside;  PRbibiE | SeiehRind ie) legahd Wufe TebiBhe, sitofealy, |
gi vi ng 50%cellulose, milk sugar or a high molecular weight polyethylene glycol. For
~ aqueous suspensions and/or elixirs, the compounds of the formula (f) may be
15 combined with various sweetening or flavouring agents, colouring matter or
dyes, with emulsifying and/or suspending agents and with diluents such as

water, ethanol, propylene glycol or glycerin, and combinations thereof.

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

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 aquéous 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 (I) will usually be from 0.01 to 100 mg/kg,
preferably from 0.1 to 100 mg/kg (in single or divided doses).




i nhibition (1C50) conpared to the control response to fM.P. The conpounds
of the formula (1) can,be.adm nistered alone but will generally 25 be

admi ni st er edwo i/ xture with a suitabl e pharmaceuti cal reraBess, di | uent
or carrier selected with regard to the2intended route of adm nistration and
standard pharnmaceutical practice. For exanple, the conpounds of the
formula (1) can be admnistered orally, 30 buccally or sublingually in the
formof tablets, capsules, ovules, elixirs, solutions or suspensions,

whi ch may contain flavouring or colouring agents, for immediate-,
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may al so be awhare g %fsorf oweg dosage fangas; are medtad aad suph e Wi pi ents

in this regarghg Pg@lmﬁgain{,é\que starch, a cellulose, m |k sugar or a high
nol ecul ar wei ght pol yethyl ene glycol. For aqueous suspensions and/or
elixirs, fiBe compounds of the formula (1) may be 15 combined w th various

sweet eni ng OrTﬂAJ/ %&éﬁ@&hﬁﬁé '&Hr%IQS Hﬂihﬁﬁi‘ nlﬁémddMnawlly%r by

enul si fying an uspengl ng age S an I luents such as.  water,

et hanol , pr ofphalatiorgand ate convenignty delivergddn Mmaaf iacify POWaekiphaler or

an aerosol spray presentation from a pressurised container, pump, spray,

atomiser or nebuliser, with or without the use of a suitable propellant, e.g.

15 dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, a

hydrofiuoroalkane 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 @ 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 mixture of ethanol

and the propellant as the solvent, which may additionally contain a lubricant,

e.g. sorbitan trioleate. Capsules and cartridges (made, for example, from

gelatin) for use in an inhaler or insufflator may be formulated to contain a

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 ug of a compound of the

30 formula (1) for delivery to the patient. The overall daily dose with an aerosol will
be in the range of from 20ug to 20mg which may be administered in a singte
dose or, more usually, in divided doses throughout the day.



The conpounds of the formula (1) can also be adm ni stered parenterally, for
20 exanpl e, intravenously, intra-arterially, intraperitoneally,

i ntrat hecd’f’?ﬁ}',’m‘?‘nt raventricularly, intrastemally, intrBEVERBIMHG, _

i ntramuscul arly or subcutaneously, Br they may be administered by infusion
techni ques. They are best used in the formof a sterile aqueous solution
whi ch may contain other substances, for exanple, enough salts or glucose
to make the solution isotonic 25 with bl ood. The aqueous sol utions should -
be suitably buffered (preferably to a pHof from3 to 9), if necessary.
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22 Thus t ala gkis patchcapsul es of the conmpound of the fornula (1) may contain
from 5 to 500 ng of active conpound for adm nistration singly or two or

nore at a tinme, as appropriate. The physician in any event will determne
the actual Fordapplicationttopically td theeskim,sthe tonipolihds fof the Pormiue (ly ce e Pat i ent

dit will_var ith t age,, wej ght. apnd respgnse of the particul ar
ggt i Ient WI THer lﬂ%'\?gl%oi éﬁ@%‘a%@f"@ktgmﬁwwet%%&em@énee?yépenneér e can,
of cour $@, dredissolNed ih,)Jor ioRAMPRS; 6 MBHURS ifhl eﬁeror%o@wthéi%mngzanges are
nerited and ,sulpaiu ar.e scope of this invention. 10 The Tonpounds
a

e wWthin the ¢ :
of fornul a "MNGrak 5 Pily| é'ﬂ“lde Ratolatumm.er vdlite nepelrelatum, y RIPPYIgNe | rolvAcht i on and
are convenipofyokyetRibhe’ GoifoxyprpyRnbCtampburiY, JeMuRTVHE" wakNahE watbr, 2N
aerosol spra rrt)r_esent ation from.a pressurised contalher, punp, spray,
Alternatively, they can be formulated as a suitable lotion or cream, suspended
or dissolved in, for example, a mixture of one or more of the following: mineral
15 oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60,

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

The compounds of the formula () may also be used'in combination with a
cyclodextrin. 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 cyclodéxtrin may be used as aﬁ 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:-




atom ser or nebuliser, with or without the use of a suitable propellant,
e.g. 15 dichlorodifluoronethane, trichlorofl uoronethane,

di chi or ot et e bierizaet hane, a hydrof | uoroal kane such as PpCT/IBOV/01446

1,1,1, 2-tetraf |l uoroet hane (HFA 134A [tmade mark)) or

1,1,1, 2,3, 3,3-hept af | uor opropane (HFA 227EA [trade mark]), carbon di oxi de
or other suitable gas. In the case of a pressurised aerosol, the dosage
unit may be determined by providing a valve to deliver -a nmetered anount.
The 20 pressurised container, punp, spray, atom ser or nebuliser may
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m xture of ethanol e propellant”as t'he solvent,” whi ch may
addi tional |y cont &bivate thesepf;cant, e.g. sorbitan triol eate. Capsul es and
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can be adninistered in the form of a suppository or pessary, or they nmay
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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; )

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

20 medicament for the treatment of a respiratory diseass;

(viii) use as in {vil) 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;

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 raperfusion injury, diabetes, rheumatoid arthritis,

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



10 or dissolved in, for exanple, a mxture with one or nore of the
followng:. mneral oil, liquid petrolatum white petr.ol atum Pylene

glycol, P804 hyl ene pol yoxyprop%l ene conpound, enuPSTBMPAY4max and
water. Alternatively, they can be fOrnmulated as a suitable. lotion or

cream suspended or dissolved in, for exanple, a mxture of one or nore of
the following: mneral 15 oil, sorbitan nonostearate, a pol yethyl ene
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phar maceut i cal I tab alt or solvate thereof; (ii) a process for
the preparati on a6q OF QMR Wl'g 'ﬁof or a 5 pharnaceutically

accept abl e (xcal t aqnemaﬂwmam ©p & mdrhinal, ifcliding ERmhEn Béihg B TRtal | ON
'ncluding a e%%nndto%]; sheeasfeolhcr:rlﬂéh%g trgatmg said mammal with an effective
amount of a compound of the formula (l) 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 diseass, 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, strbke, epilepsy,
cerebral ischaemia, peripheral vascular disease, post-ischaemic
reperfusion injury, diabetes, rheumatoid arthritis, multiple sclerosis,
psoriasis, allergic dermatitis, eczema, ulcerative colitis, Crohns disease,

25 inflammatory bowel disease, Heliobacter pyiori-gastritis, non-Heliobacter
pyloni 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 (1) or with a pharmaceutically acceptable salt, solvate or

30 composition thereof; and

(xv) certain novel intermediates disclosed herein.



a pharmaceutically acceptable salt or solvate thereof, together with a
phar maceutical |l y acceptabl-e exci pient, diluent or carrier, (iv) a conpound
of the formweaoyansior a pharnmaceutically acceptabl e salt,pcrhBooddsgat e or
conposition thereof, for use as a nedizéanent; (v) the use of a conpound of
the formula (1) or of a pharnmaceutically acceptable salt, solvate or
conposition thereof, for the manufacture of a nedicanent to treat a
dirsease for | C Al a gyeceptor agonist is indicated; 15 (vi,') the use of
a conpound of 10! m%|€§a@£>§)esoplug?ated tﬁﬁé?'ﬁ@&’éﬂ‘?r! ©hthe compoupdsiaf dhea) ¢ |
sol vate or coppagal)en thereof, for the manufacture of an
anti-inflamatory agent; (vii) the use of a conpound of the forrmula (1) or
of a pharmaceutically acceptable salt, solvate or conposition thereof, for
t he manuf act u [ f f ' ry
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chromatography (TLC) has been used it refers to silica gel TLC using silica gel
60 Fzs4 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: (25,35,4A,5R)-5-(2-{[(Benzylsulfonyl)amino]methyl}-6-[(2,2-
diphenylethyl)amino]-9H-purin-9-yl}-N-ethyl-3,4-dihydroxytetrahydro-2-
furancarboxamide

20

A solution of (3aS,48,6R,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-

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



25 induced damage to the gastro-intestinal tract or a psychotic disorder,
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S, cnr

chronic bronchit oni ¢ obstructive pul mnary disease,, cystic fibrosis,
2ot i, enpeyomeatagraphy-omsilea aeleluting Wit gradipiyetem af JoRRIamehene 50 (i v}
a method of, txaga g@”@gggi?eﬁﬁf@ﬁm@{ aﬁédaﬂuy%tﬁnamg% kiidhiiormiethaniee at -

septic shock, nale e y ron, pertensi on, stroke, epilepsy,
cerebral | smiethamoh(90x10 pyevolimektocaive a splidanbich wasstiturated iR diethy!

reper f usihon_4ni ys ' r I i kbidSthe Ttk idoRigdunal & #Si S,
psori asﬁ?, %}\%?ﬂé@i@dﬁ@?ﬁé@%@,ﬁ@%ﬁgﬁ ﬁﬂ?‘ggéﬁve ce:[)qﬂi t ios,'ﬁCr ohns di sease,
25 i nf | ammeawbitey stlidl@Rmgd).sease, Hel | obacter pylorfgastritis, non-Heliobacter
pylori gastritis, non-steroidal anti-inflanmatory drug-induced damage to

he

H-NMR (CDCls + 2 drops DMSO-dg) & : 7.79 (1H, br ), 7.13-7.38 (16H, m),
5.94 (1H, br s), 5.81 (2H, m), 4.87 (1H, br m), 4.70 (1H, g), 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%; CasHs7N;OsS requires C,
60.79; H, 5.55; N, 14.60%.

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

25



the gastro-intestinal tract or a psychotic disorder, or for wound heali ng,

I ncluding treating sai:d mammal with an effective anount of a conpound of

t he fornul awo(kk7ier Wi th a pharmaceutically acceptabl e setTIBIg@dcat e or 30
conposition thereof; and (xv) certainzsnovel internedi ates disclosed herein.
WO 01/27131 PCT/1B00/ 01446 26 The follow ng Exanples illustrate the
preparation of the conpounds of the fornula (1): 1H Nuclear magnetic
resonance (NVR) spectra were in all cases consistent 5 with the proposed
struct ures. @i@MA L 3; (29,35, 4RA)Ru(6-HA2rRiphenyletivdaginel2- n

ts- -m | t I
DS P ARSI T By R gsorv et onal
t, triplet; dihydrorytetrahydno-2ftirancamboxainide br oad. The nass spectra (nf z)

were recorded in the thernospray ionisation node. The follow ng
abbrevi ati ons have 10 been used f or common sol vents: CDCl 3,

deut erochi orof orm (c) MSQ, W sui phoxj} abbrevi ati on TBDMS
ﬁl means d r square inch and Et
chr ormat ography (TLC) has been used it refers

means tert-butyl di methyl sil
nmeans ethyl. Were thin | ayer
60 F platesi#»Rf is the distance
e tgavelled by the

to silica gel TLC using silica Qel
travel l ed by a conpound di vi dgd-%
solvent front on a TLC pl ate. \ E
(2S, 3S, 4R 5R) - 5-{2-{[ (Benzyl,
di phenyt et hyl ) am no] - 9H- pur |
furancarbgran1de 20 NH R

A solution of (3a8,48,6R,6aR)-6-{2-(aminomethyl)-6-[(2,2-diphenylethyl)amino}-
9H-purin-9-y|}-N-ethykz,z-dimethyltetrahydrofdro[s /A-dj[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
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 (30 ; 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 (CDCls + 1 drop DMSO-dg) 5 : 7.79 (1H, br s), 7.13-7.38(10H, m), 5.90
(2H, m), 5.64 (1H, 1), 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)



A sol ution of

(3aS, 4S, 6R, 6an2 -6-{2- (am nonet hyl )-6-[ (2, 2-di phenyl et-hyl ) am noJ -

9H- puri n- HYMVZIRBlet hy| - 2, 2- di et hyl tgt rahydrofurof 3, 4- dPFY B A48 0l - 4- 25
car boxam de (Preparation 10) (120ng,™0.21 mol) and triethylam ne (0.04nL,
0.29mmot) in anhydrous dichioromethane (2m) was treated with WO 01/ 27131

PCT/ MOQO 01446 27 phenyl net hyl sui phonyl chl oride (45ng, O0.24nmoi). The

i Xtur e vasa 3higfiaff fSas i SHR SEAPSIAIdHiRomBnyE- i pSipHéIcIemiolas

renoved under reduce pressure ‘an e resi | SSO I n et hanol (1

m ). Hydr ocOHgurio-Sayl}-N-gthyhd,2-dimethyttetrabydrafusel3i4dl haldigolg-fon and the
i xt h t | : d
Tetuced pr Rt (PFParafiin, fof'ftiomg, D.IRHAEY, AR ictiaPEICUSIHNAC

resi due was0.36minfol)dd anhydrous dichlarbmethane ¢t wasdreated with agefution@f ing with a
radi ent _system of dichl o ; . ) dual |
Chang: ng5: SPBPERRyRDYY, ShBREL "Bfig, o ABaEH h arfforeud, BnbRdRane 26 01 Y
whi ch was t(1irﬁl¥.lfrﬂfeeﬁixhufrbhm§ stirred aﬂfbogt temperaliura fard a/vlhouspnmhgrvmich i :\I 'Icwe?r ed

and dried tg afford the tit]e ¢ oun S [ 0l. i
(cocl 3I + 2 Upethe tyas %‘9‘"91’3%"?&” e ?If"g%]" tﬁig‘%sﬁ"%e‘g’%%g%m’ ' 5.94
(1 H br s)p ﬁ'ihﬁgol (#hl), thdatedwitif hrdrothloh¢ aill (1K), TAnl)(@nd-heated ate®C foi H ),
4.49 15 (1 H d), "4.42 (1 H, d), 4.16-4.36 (7H Eg 3. 31 ﬁ(ﬁ H @ﬁ 3.12 (1
H ), 1.024(eMs. The solventywas remevachunder igduged pressyra; and tie fasidig),
C94H37N ] : . : X Eﬁg}jVBy i
(2S, 3S, Z?§65 5@32%%1?@9; ‘ﬁ'ft%'c%ﬁ%??' R’&)ﬁﬁ)@ aﬁg&;ﬁg@%er%u . oltimn
{[ (pr opy! suthromatogaaphycdmsilica gl alwling withha gradignt\gystery pt dichloromethane
di-hydroxytef ralikdhdl- s’ YT 8GRI Gfadually changing to dichloromethane :
methanol (90 : 10 by volume) to give a solid which was triturated with diethyl
ether, diluted with pentane, filtered and dried to afford the title compound as a

15 solid (90mg).

'H-NMR (CDCl; + 1 drop DMSO-dg) 5 : 7.80 (1H, br s), 7.15-7.85 (10H, m), 5.91
(2H, m), 5.75 (1H, 1), 4.77 (3H, m), 4.52 (1H, m), 4.18-4.44 (§H, m), 3.39 (1H,
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%; CaoHazN7OS requires C,

57.77: H, 5.98; N, 15.72%.

25

30



Il I NHH EIl ~OH 25 p~1 LI WD 01127131 PCT/|1BOQO 01446 28 EXAMPLE 3:

'(2S, 3S,4R5R) - 5-(6-j (2, 2-1 ai phenyl et hyl ) am no] - 2-

{[ (i sopropylwoebiemstl ) am no] met hyl ] - 9H puri n- 9-yl ) - N- et hy | RCI/1B00/01446

di‘hydr oxyt etrahydro-2 furancarboxam de®N \N -'~\ EI-MCM 5 Q A solution
of (3aS, 4S, 6R, 6ar-6-(2-(am nonet hyl )-6-[ (2, 2-di phenyl et hyl ) am no] -

9H purin-9-yl}-1-ethyt-2, 2-di net hyl tetrahydrofuro[ 3, 4-dj[1, 3] di oxol e-4-

car boxam de (Preparation 10) (140nmg, 0.25mml) and triethylam ne (0.05m,
10 0.36mmol) in anhydrous dichloronethane (1 m) was treated with a
solution of 2 SRISOAN LRl p-i n anhydr ous
di.chi or onet haﬁéRM??'E%)iﬂs’[?hé n‘?)ﬁr(g [%j\%détl r éeéﬂ)él room tenperature for 18
hours during {i{phehylsulfonyfansinnjmethyl}-9Hpuin-Syhd-eybd#or ate of f freely.
The residue i ssol.ved . i t hano ), treated with hydrochloric
acid (1 M 1%}'39%‘3?9‘@31@?%5{%@5%%?’(%@2 hours. The sol vent was renoved
under reduged pressure and the residue was azeotroped with ethanol (x2).
The residue was then purified by colum chronmat oggraphy on silica gel
eluting with a gradient sy qf Yi chl oroha : methanol (95 : 5 by
vol une) gradual | y.changi ng ™o “gf &l or onet hawe'y: et hanol (90: 10 by vol une)
to give a solid which was trit ted wth dietkyl 20 ether, diluted with
pentane, filtered and dried t/ orrpgund as a

22

A solution of (3aS,4S,6R,6aR)-6-{2-(aminomethyl)-6-{(2,2-diphenylethyl)amino]-
9H-putin-9-yl}-N-ethyl-2,2-dimethyitetrahydrofuro[3,4-d]f 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 stirred at room temperature for 18 hours during which
time the solvent was allowed to evaporate off freely. The residue was dissolved
15 in sthanol (1ml), treated with hydrochloric acid (1M, 1mfl) 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
: methano! (85 : 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) 5 : 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).



solid (28nmg). 1H-NMR (CDC6 + 1 drop DVBO-d6) 8: 7.79 (1H, br s),

7.13-7. 38 » 5 90 (2H, m, 5.64 (1 H t), 4.78 (2H, n), 4.70 (1 H,
br m, 7 4.31 (6H, n), .25 3.38 (1 H n), BCOBOMOMG ny 1. 37
(6H, d) '1.06 (3H, Q. Ms : 623 (M+) YO 01/27131 PCT/1BOQ 01446 29 A :
sol ution of - ' _

(3aS, 4S, 6R, 6aR) - 6- (2- (am nonet hyl )-6-[ (2, 2- gi phenyl et hyl ) am gﬂj eoa
9H purin-9 \-dundl 2 i ] i oxol e- 4-
car boxam d@h(bb{siespar at | oﬁ ?L%?Q 57 Ne“%??a %er e%éhlgm ne (0.05n,
0. 36rmml ) TeAunes \&iS8.85; H, 4l ﬁét&@gfne (1 m) was treated with a solution
of 1 5 propanesul phonyl chloride (40ng, 0.28mmmol) in anhydrous

di chl oronethane (1 m). The m xture was stirred at roomtenperature for 18

hours duri EgAMinES:ﬂs;BS;WB)aSJ{M[([WGBi%hényM to evapoLathedoffh}‘reel y.
The residu d'ssolv d. i ngl (1 treat t rochloric
acid (1 slf%ybﬂﬁ‘ helmethy liﬁ%%—(ﬁ%énﬂeﬁ%ﬂp@m% ks renoved
under reduethyi-B[edmydeoytétrahydrocZfisldAcaibos@midécot roped with ethanol (x2).
The residue was then purified by colum chronatography on silica gel
eluting with a gradient system of dichloronethane : nethanol (95 : 5 by
vol une) gradual |y changing di chl orotha e . nmethanol (90 : 10 by
volune) to give a soli i was trit @ th diethyl ether, diluted
wi th pentane, filtered an ried to af or the title conpound as a 15
solid (90my). 1H NMR (CDCI3w+ 1 drop DMBO-W6) 8 : 7.80 (1 H, br s),

7.15-7.35 (1 OH, m, 5.9} H,-nc)—,—5.75/;‘, ), 4.77 (3H, m, 4.52 (1
RO W, 1H, N .99 (2H, t), 1.83
H t). . ySi Ss: u C, 57.51; H, 6.00;

H m, 4.18-4.44 (5H, m
(2H, m, 1.06 (3H t),
N, 15. 54% C30H37N706

10 A solution of (3aS.4S,6R,6aR)-6-{2-(aminomethyl)-s-[(2,2-dipﬁenylethyl)amino]—
9H-purin-9-yl}-N-ethyl-2, 2-dimethyltetrahydrofuro[s 4-d][1 3]diokole-4-
carboxamide (Preparation 10) (140mg, 025mmol) and triethylamine (0.05ml,
0. 36mmo|) in anhydrous dichloromethane (1ml) was treated with a solution of ,
[1,1-biphenyl}-4-sulfonyl chloride (J. Pharm. Sci., 1964, §3, 73) (7img, i

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 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 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 dichloromethane : methanol (90 : 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 '




57.77; H 5.98; N, 15.72% 25 30 WD 01/27131 PCTI I BQ0/ 01446 30 EXAMPLE 4:
(2S, 3S,4R5R) - 5- (6-[ (2, 2- D phenyl et hyi ) am no] - 2-

([ (phenyl sulg@wyiznam noj met hyl ) - 9H-purin-9-yl)-N et hyl - 3, rer/mBoo/o1446

dl"hydr oxyt et rahydro- 2 furancarboxam de2r 5&t0 1 Et'~ O ON A solution of
(3aS, 4S, 6R, 6aR) - 6- {2- (am nonet hyl ) - 6- { (2, 2- di phenyl et hyl ) am no] -

9f hpurin-9-yi)-Methyl -2, 2-di met hyl t strahydrofuro[ 3, 4-d}[1, 3] di oxol e-4- 10
car boxam de (Prepar ation 10) (140ng, 0.25mmol) and triethylam ne (0.05m,
0.36mot) i n '&ANME @BCIs-chiopdMSBedy} 5 7083 (2hh <)t 7.241 Hd, B Dh7-43565%t i on of

(i), The N e, TP Rkl A R L AR BP O

which tine thHe498 (280 mm@ 350(1el a0 BR0(16 f)f 1.08(3H, tkhe resi due

was di ssolved 15 in et hanol treated with hydrochloric acid (1 M 1
m ) and heated at 60C for 8 hours. The. solvent was renoved under reduced
pressure agd r{;aysfseqtdima C1B3.5523.%3. 89N 3 2oB; CLHNAO:S Xtjuired B 1 esi due was
then purifie col um chronatography on silica gel eluting with a

gradi ent syst@3B8HH, FINo18@8fhane : nethanol (95 : 5 by volune) gradually
changing to dichloromethane : 20 nmethanol (90:10 by volune) to give a solid
which was triturated with diethyl ether/pentane, filtered and dried to

af f org t he t|E)(AMBDE]G@gﬂﬂassﬂiass)as-(ﬁ[(@menylethwmipﬂ{m'r 1 drop
DVSO- d6) 8: 7 H 7.7 13H 6.10 (1 H,
t), 5. 8%% (2n" ﬁ?}"’gﬁ %'{W‘"ﬁ?‘%‘i‘%%@%ﬂ*ﬁ&%&% ¥t (1 Hrﬁ br (

10 dihydroxytetrahydro-2-furancarboxamide

A solution of (3a85,4S,6R,6aR)-6-{2-(aminomethy!)-6-[(2,2-diphenylethyl)amino]-
15 9H-purin-9-yl}-N-ethyl-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-
carboxamide (Preparation 10) (140mg, 0.25mmol) and triethylamine (0.05mi,
0.36mmol) in anhydrous dichloromethane (1mi) was treated with a solution of 1-
naphthalenesulfony! 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), freated 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 gef 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 diethy!



n'), 4.53 (1 H , 4 45 (1 H, d), 4.32 (1 H m, 4.20 (4H m, 3.35 (1 H,

, 3.18 25 3 , 1.04 (3H, t). WD 01/27131 PCT/ TB0OO/ 01446 31 Anal ysis
; Found cVe ’%?A' H 5.37; N, 14.68% C33HM706S. 0.25HRETTHBAUIGes C
59.85; H, 5.40; N, 14.80% EXAMPLE 5
(2S,3S, 4R, 5R) -5-{2-{[([1,1" -Bi phenyl]-4 5
yl sul fonyl )am no] net hyl }-6-[ (2, 2-di phenyl et hyt)am no]-9H purin-9 yl}-M
oy 3 & BT NBHAE Wi Bihdhe’ ahd B4 5 B 1-d°ude Lompbla 28'a 5oy
(3aS, 4S, 6R(88MY). 6- ( 2- (am nonet hyl ) - 6-[ (2, 2-di phenyl et hyl ) am no] -
9H. purin-9-yl)-N-et hyl -2, 2-di net hyl t et rahydr of uro[ 3, 4-ol [ 1, 3] di oxol e- 4-
car boxam de (Preparation 10) (140nmg, 0.25mol) and triethylam ne (0.05mnd,
0. 36mmol ) 'R-KW (d)DB|§ di grop DMSOLALR 88 8(65 d;vag;gé fa! 8 7dd ol ution
of [1,1 b:r&g J) sulfonil chloride (J (‘1 g 1964({“-@:?f 73) (71
m, 15 (1 ZAByaHosh T A% 96 nBA8TH. B STie(: >d)u5§2was

stirred at O n [ Ivent was
al | oned to( Ire’va o? ?tqg?(g??%?eeﬁé (éq‘n@?;ueg? e} @gfswgi @-P rgg anol (1
m), treat &, 3A35K1Hhmr33t71(‘tﬁ.|m).dd)Qj(CiQ'tLt)M 1 n1) and heat ed at 60C for 15
hours. The solvent was renoved under reduced pressure and the residue was
azeotroped with ethanol 20 (x2). The residue was then purified by colum

chr omat ogr &phlysisn Fouhd @, 8R:58; W, 5.:29;11, 18.58%2CHaN;O8S requitesT,of
di chl OrﬂﬁehﬁgﬁeH 5%1 ﬁaﬂgbs%% 5 by volume) gradually changing to

di chl orone ®0: 10 by volune) to give a solid which was
triturated with diethyl ether, diluted with pentane, filtered and dried to

gfzf ord the ES&AWI&LIE 9"&%’&g 4?5&-3—?&*(3 2( &é%ng%etﬁﬁ)amno} %2&(]23 1 PCTJIB00JO1446
naphthyisulfonyl)amino]methyl}-9H-purin-9-yl)-N-ethyl-3,4~
dihydroxytetrahydro-2-furancarboxamide |
15

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

20 carboxamide (Preparation 10) (140mg, 0.25mmol) and triethylamine (0.05ml,
0.36mmol) 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 ethanol (1ml), treated with hydrochloric acid (1M, 1ml) ahd heated at 60°C for
15 hours. The solvent was removed under reduced pressure and the residue




"HNWR (CDC13 + | drop DMSO-d8) 8 : 7.83 (2H, d), 7.74 (1H, br s),
7.13-7.59 (17H, m, 6.18 (1 H t), 5.84 (2H m, 5.02 (1 H br m, 4.72 (1
H m, 4.58wWaonir nm, 4.48 (2H, n), 4.20 (4H, m, 3. PET(Reck1d4s), 3. 20

('H m, 1.05 (3H, t). 5 Analysis : Béund C, 63.55; H 5.38; N, 13.12%
C39H39N706S requires C, 63.83; H, 5.36; N, 13.36% EXAMPLE 6:
(2S, 3S,4R, 5R) - 5-(6-[ (2, 2- D phenyl et hyl ) am no] - 2([(1-

ht hyl sul f | h
i hyar oyt ot 19y B0 Eo%eﬁ‘suﬂ%sirmb&z&e > dsiducuas hew gified Pycgolumn

3aSs, 4S, 6R, 6
gl—fpurl n- 9- y@ﬁﬁgt Tﬁﬁ/ 2- d| Aﬂutﬁ n% ﬂﬁﬁ%g%pg%&ﬁjhkﬁgr@gg%ﬁé

car boxani de (:Pmethanet (88 1) b(/lHQiﬂ@e) caradiaiiy| 9h@§ﬂ\gt to nﬂwramqﬂ@ar(eo 05ml

0.36nmmol ) in ( ution

of 1- naphth gtr?égé ;‘/1(P8¥1I orﬁ%lh‘?@?e&sgﬁ%mlvg’ésen an W‘Hih %le?}%)t

di chi or one®d heatber, dllutaﬂ WithTieptanex filered and driedrto efford theditkn aoummmdtasrae for 18

hours duri ng gé‘hré@ time the solvent was allowed to evaporate off freely.
I

The resi due was ved in ethanol (1 m), treated with hydrochloric
acid (1 M 1 nml) and heat ed at 60C for 5.5 hours. The solvent was renoved

d d t h 2
The- 1 esi due. wEENRRPLRS 711 rab ESodeFs - 5% GRCED rWan 28GR bt
el uting wth s} 752K N), syﬁ-mgqioﬁuﬁrle)z@m hPf!fv‘?Qle bsgﬂh 6, : S by
vol une) g dual [y .changi'ng to dichi oronet hane N0l 10 blyl vol. ume)
101 UTe) LBk oo e LR e S EH ol Bt 955
PCT/1800/0144,§‘) 336 (gHh ejyaq)vmth pentane and dried to afford the title
conmpound as Sol i cf ﬁ%’ ?@

Analysis : Found C, 62.43; H, 5.28; N, 13.84%; C37Hs7N7O¢S requires C,
62.79; H, 5.27; N, 13.85%.

15
EXAMPLE 8: (25,35,4R,5R)-5-(6-[(2,2-Diphenylethyl)amino}-2-
{I(methytsulfonyl)amino]methyl}-9H-purin-9-yi)-N-ethyl-3,4~
dihydroxytetrahydro-2-furancarboxamide

20

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-djf1,3]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
methanesuifonyl chloride (32mg, 0.28mmol) in anhydrous dichloromethane



'H-NVR (CDCI3 + 1 drop DVMBO-dg) 8 : 8.65 (1 H, d), 8.22 (1 H d), 7.93 (1
H d), 5781 (1H d), 7.72(1H,s)715753(13Ha 28 (1 H, t),
5.78 (1 HWQM2183175° (1 H br ), 4.1 (1 H m, 4.62 ”‘1??’”'4&‘50 (1 H,

m, 4.30 (2H, m, 4.08 (4H m, 3.35 (1 H m, 3.17 (1 , 1.00 (3H,
t). Analysis : Found C, 62.58; H 5.29; N, 13.58% C37HS7N706 S requires C
10 62.79; H, 5.27: N, 13.85% EXAMPLE 7:

(2S,3S, 4R, ﬁ?‘%fTﬁ@ l{l&ﬁ)f@\ﬁﬁ%\ﬁl@i' éitrballn)témp@%'\tlu?e fdr(1%’ hours during which

napht hyl su |') am no] me -9*purin-9
di hydr oxyt dine masaaﬂewegwavamatemf gpely. m r@mewaa@smen sol ution

of (3aS§, 4S, d

9H. éurl n- 9'6%&& (1?:“ %ﬁ?& m&%ﬁ"? +|y ’uirrgp?ﬁ}? ﬁ@%wggéﬁ e-4 20

gag goxalm det h&nmp&hetsohaenlﬁ\)as( feﬁﬁbvgrﬁg]d ?ﬁn&t@ecﬁpmssuneeaﬁlmgqeol 05,
nmo i n _anhydrous di.chl.oro Sulle ol ution

of 2- napht¥fd 8 n‘%th(? 7?2 est g‘y{%omen ﬁlﬁr Hw 0

ﬁ' chl anmtdhmato aat )on.eiﬂiva gémumgwmsa gtadldmgyfttenfdcﬂtcmmnwtt Iﬁne][e ff)r 18

ours durin i C Lme the sol ve wed to ey ate 0 ree

The resi duegW& anoL 8pved Ey W”E‘Fﬂaﬂf\,\g‘”{@ ﬁﬁ?"g'f‘g etQtQ &r?'ﬁetf??ﬁ?ochl or?/c

acid (1 M pletilnolqod hﬂﬁb?@oﬂﬁneﬁqgg‘\i@! a sbfid whidH was tfturted with disthyl enoved

under reduced pressure _and the residue WO 01/27131 PCTI | BOO 01446, 34 was

azeot r oped qmerhwesh%wth(waner Aad deed de affpel the, e somppundiag@ eQfidum
chronat ¢g qg@,y, pn silica gel eluting with a gradi ent system of

di chl or onet g nmet hanol (95 : 5 by volune) gradually changing to
di chl or onet hane : :

'H-NMR (CDCls + 1 drop DMSO-dg) 5 : 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: (2S,3$,4R,5H)-5-(6-[(2,2-Diphenylethyl)amino]-2-
{[(isobutylsulfonyl)amino]methyl}-9H-purin-9-yi)-N-ethyl-3,4-
20 dihydroxytetrahydro-2-furancarboxamide

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



met hanol (90: 10 by volune) to give a solid which was triturated with
diethyl 5 ether, diluted with pentane, filtered and dried to afford the
title conpouM@ouzy1st solid (88ng). 'H NVR (CDCI 3 + | dropedoBfadfay 8 : 8. 34
(1H, s), 7.79 (44, m, 7.67 (1 H br 3), 7.52 (2H, m, 7.12-7.39 (1 OH,
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, 447(211 m, 4.17 (5H m, 3.34 (1 H m, 3.16
(1 H m, 0.99 SHQ')% Anal . Found C, 62.43; H 5.28;, N 13.64%

C37HWN706S r (1 Gunl) svas Areated with Potassiuen exrhwpate ($90mg,
(2S, 3S, 4R, SR Srrivfol) (‘ﬁa@nﬁ}tﬁ@wé ‘%ﬁﬁé’& Eﬁmdﬁ?hn%?\?ra%uhe for_30 minutes after
{r purin-9-y -3 4-

(met hyt sul f onyl Lam noj net h
dl hydr oxyt et Wiighdfige ummﬂuarwee(alfered e ther-solvant Sges femovad from tife

3aS, 4S, 6R, 6 a cg&gat 2- et

gH— purin-9-yl eth gé n%gsf"féei ﬁréﬁyggsgm&r OW%S M%o?@g] 3’1"8’&%

car boxam & f :mamma am)watemﬁm oﬁgaﬁiﬁm(ﬁdsb wasl sbpalatdwlv(;mﬁhée with. 05ml

25 0. 36mmo a r t hane (1 r.eat W t

sol uti on of bhﬂ? hgﬁ&gLﬁQ’P r%%hggt?i%g ?%"‘@%%f?dlw Lok B‘P"B@

di chl or onet hander\nﬁdﬂdddzmﬁb%éu@m hé B@dﬁ%@ purfied meTh@rBh%idg?ﬁ)Wa
stirred at mlte qqture J’_ﬁ?{hou S dur| time the solvent was
all owed to egﬁpséfc n@ el & i'rﬂ‘é'gﬁ)ﬂ' naue"\ﬁ/&@nel 5 vy vONme)Hano!l (1
m ), treat edaffordithéite compeundass whité olld (1¥omb). and heated at 60C for 4
hours. Thg, sol vent was renoved under reduced pressure and the residue 5 was

azeotroped with ethanol (x2). The residue was then purified by col um
'H-NMR (DMSO-dg) & : 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), 4.13-4.85 (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%; C3;HasN;0sS. 0.5H,0 requires
C, 57.57; H, 6.23; N, 15.16%.

EXAMPLE 10: (2S,3S,4R,5R)-N-Ethyl-3,4-dihydroxy-5-{2-
20 {[(lsobutylsulfonyl)amIno]methyl}-s-[(4-methoxybenzyl)amIno]@H—purin-s-
yitetrahydro-2-furancarboxamide

25



chromat ography on silica gel eluting with a gradi ent system of

di chl oronethane : nethanol (95 : 5 by volune) gradually chan |n9

di chl or ome™PH@73! et hanol . (90 : 1. by vol une) to glVé“H"?ﬁ%Fﬂ‘mhlch was
triturated with diethyl ether, mashed with pentane and dried to afford the
title conpound as a solid 10 (80ng) "HNWR (CDCI3 + 1 drop DVMSO d6) 8:
7.81 (1 H br s), 7.13-7.37 (104, , 5,90 (3H, m, 4.94 (1 H m, 4.75 (1

E nm)} 421 85A§ 1s6‘ug&? of - E(Qng:#m @S)ﬂb%ﬁﬁ%‘iﬁy -B)é(etfml)?ﬁno&dgrﬁbn 2-éi 22 (1 -
2S, 35, 4R 5 lswmﬂsqltoz‘yharunpmﬁtbv%r{% mﬁmperzzvl)ammo -9H-purin-9-

[ hydr oxyt el ehamAr SRR botacato (Prapialip 22) - Ridthgy 0Gsdimef) jn o

[s( | ig?i, u4 I(mml b ms(teeqtgcz mmwmmdmg.nzmmon The

(et hyl atn%ngt*a onylaﬁﬁrgpr ah %%‘%"ﬂéﬁﬂraztitﬁglf‘)gg@z@riuééﬁ ﬁﬁtg'b;‘i"rhé‘fr} Sﬁ' 18 )

(290ng, WO ﬁm!cmm&lhmmnmﬂ/ﬂ]dmm@maﬁarm emmmmsuaddeuttbanglmmeﬁw was

St irred at PisBabE i dfesRtasT 3n8 iR was e JiBrey Al nf lreecwass, . o

was filter eévapwatbbeumdrvwduMqaremea‘hér residuecwas i purifieticby nebiimneduced
artltloned en 5 dichlor d water.

B er gani cOnRmaHELE sfch ool Sl Rroreitats el S, i oue

nmagnesi U@ sv&naﬁa*mﬁmﬁtmmﬁmﬁpmammsumdm g?duced pressure. The
resi due was puriftied by colum chromatography on silica gel eluting with

di chl oronet hane : nmethanol (95 : 5 by volune) to
TH-NMR (DMSO-ds) & : 8.45 (2H, m), 8.26 (1H, m), 7.34 (3H, m), 6.84 (2H, d),

6.00 (1H, d), 5.69 (1H, m), 6.53 (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).

(
{
di
4
{
[

EXAMPLE 11: (25,35,4R,5R)-5-{6-{(2,2-Diphenylethyl)amino}-2-[({[2-(1-
piperidinyl)ethyl]suifonyl}amino)methyl]-9H-purin-9-yl}-N-ethyi-3,4-
dihydroxytetrahydro-2-furancarboxamide

20

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



afford the title conpound as a white solid (170ng). 10 1HNM R (DVBO-dg) 5
. 8.42 (1 H s), 825 (1 H m, 7.90 (L H.br m, 7.49 (1 H br m, 7.40
(4H, d), 7.%@oidH31dd), 7.18 (2H, dd), 6.00 (1 H m), 5.8BCTABUMNI446T), 5.52
(1 H mM, 4.64 (21-1, m, 4.13-4.35 (1, m, 3.20 (2H, m, 2.97 (2H, d),
2.12 (1 H m, 1.06 (3H, t), 0.94 (6H, d). 15 Analysis : Found C, 57.53;
H 6.11; N, 14.94% Csl1HssN706S. 0.5H20 requires C, 57.57; H, 6.23; N,
15.16% EXA 0; S, 3S, 4R 5R) - N- Et hyl - 3, 4- di hydr oxy- 5- 0
{[(Isobutyl gﬁﬁ%ﬁlﬁ-‘j‘é@ﬁ%’ﬁw o8- fParCAROrR e*’i?ﬁ’ﬂ’é“‘?'h%%) gﬁ?ﬁwg,n- 9-

yl }tetrahydr @.18};%6%%&43&%%%@@ @ .shil)%end 2Rt NRrEL (12Mh3 ThBr4dBi0/ 01446

37 A solution o

(2R, 3R, 4S, 5Spidureeas Bifreghdpy 1 hior at epmatempeyaturen Biperiping- (1 8ml, 10mmol)
J1 11 ot 1y e MR AREHARTRS o R e iae RS Sty R RIS bl 1
met hanol  G2nihe weaction guitude washthgo tdiluteduwitic athyb acetete (¥mj) aod eahed) . The 5
T SLUE o it O B! SRS el o b i L 7
di ssol ve t hesyiphate)arndéwapordied anddrueducstdprossme./THe residde avag punified byt r at e
Was  evapor Al g R mASgupRy oR 'siea Beleluting with Hichibtomathals - mathandl¥ cO! um
ammonia (95:5:0.5 by volume) increasing in polarity to dichloromethane :
10 methano! : 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
: methanol (95:5 by volume) increasing in polarity to ethyl acetate : methanol
(90:10 by volume) then ethyl acetate : methano! : ammonia (90 : 10 : 1 by
volume). The solvent was removed under reduced pressure to give the title
compound (21mg).
20
MS: 693 (MH")
'H-NMR (CDOD) 5 : 8.30 (1H, §), 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 ), 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



chr omat ography on silica gel eluting with dichioronmethane : nethanol (95 :
5 by 10 v to afford the t|tIe conpound as a white solid (21 ng).

1H NMVR (Dh/@’ "3%%‘35 8.45 (2H, M, 6 (1H, m, 7.34 (FGTIRgo06g, (oh,
d), 6.00 (1 H d), 5.69 (1 H, rr), 5. 3(1H mM, 4.65 (2H m, 4.30 (1 H,°
m, 4.18 (3H, m, 3.70 (3H, s), 3.18 (1 H m, 2.85 (1 H mnm, 2.03 (1 H,
m, 1.04 (3H t), 0.89 15 (6H, d). EXAMPLE 11:

2S, 3S, 4R5R]'h5félfb\o\[n€q2 Pleparatisrity tesdipk) thei ;ﬂe'jar&tlblﬁ (df Zelrthin intermediates
| fonl} m nQ) met hyl ] purin-9-yi}-N-ethyl -3, 4-
I

(

pi perl dinyl)eth

dl hydr oxyt € ?%\éa'!'%P@CP mde 20 OTC HNI HN N \/ N N-~NH2 .w
HOOOO'OL ™H O NHtO—| (NH t 2-Chi or oet hanesul fonyl chloride .
12n, 1.1 6mmol) was added to a solution of

0.
2S, 3S, 4R, 5P@EBAB2\TGQN| 11 &&Dichlpra-9ftetrabydroit-pyran-gyi-sh-pudne 901 +pu
in

N

q

- 9- yI)S I 1i1. WO 01/27131 PCT/I1BOO 01446 38
Cl
¢ Xeo
N N’LCI Loj‘ NéLCI

2,6-Dichloro-9H-purine  (20g, 0.11mol) and 4-toluenesulphonic acid
monohydrate (0.2g) were dissolved in ethyl acetate (300ml), the mixture was

10 heated to 50°C and a solution of 2,3-dihydropyran (12.6ml, 0.14mol) in ethyi
acetate (50ml) was added slowly over 30 minutes. The reaction mixture was
then cooled to room temperature, water (100mf) 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 suiphate,
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).

e N

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

25



N- et hyl - 3, 4- di hydr oxyt et r ahydr o- 2-f urancar boxam de (Preparation 27) (600nyg,
1.16mmol) in a mxture of pyridine (2.5m) and acetonitrile (10m ). The
reaction mwoureimmas stirred for 1 hour at room tenper atpgrraBookdidagr i di ne
(1.0mM, 10mol) was then added and the reaction m xture was heated under
reflux for 16 hours. 5 The reaction m xture was then diluted with ethyl
acetate (50m) and washed wth water (30nl). The et hyl acet ate | ayer was

dried hyd hat d ted und d
or eosur 6. ¥héﬁ’r‘a‘éeﬂﬁﬂxﬁifmimg@ﬁm%&(ﬁizﬁ@apﬁ%ﬁ S ARIA I RIS | ca gel

el uting mntheﬁ@gF$ dﬁﬁg : methanol : ammonia (95:5: 0 5 by vol une)

I ncreasing i arity t I chl oronet hane : 10 net hanol : ammonia (90:10:1

by vol une). The sol vent was renoved under reduced press and the residue

repurified by col um chronabography on silica gel eluti i th ethyl

acetate : nethanol : amyai 1 51 0.5 by volu {ncreasing in

polarity to ethyl acetav& %Ethanol : amonia (9 by volune). The
re

sol vent was renoved u €ed pressure®and tl(e }eﬂ' 15 was
repurified by colum omatography on sili ca Neldti¢lg with ethyl

acetate .: nethanol (9%5°5 by vol une) increasi n polarity to ethyl
acetate : nethanol (90:10 by volune) then eth acetate : nethanol

amoni a (90 \ d ' ed
ressure o & SAuoLop ¥ erAiteER oA e phlan 5 S EBTHE FiBRTRGHE {h S
(CD3, D) 8 %330199,( DiHiiolls n iSopddpyl . dléokal (6PDmly) wa$ . tBdatéd 3ath NWHethy-IV- 5. 85-
5.80(1H 4. .50 (2H 4 2 b 3.9 H. . br
3.45-3. 40 ( 2|$°P %/?ﬁipm%a"%&'%‘? rf_% ?"2!4,‘95%332?’&%?2'“)3‘?@?%&?8‘{&5.2%?92. 55 (1
H m, 2.35-2.Zmdi}ndthe redulfifg mikllrd Nds Mdated .at Tefludfor( 3thound., ThelO- 1. 05
(3H m. 30 \é\gvgrllt/ \Elgsls’elmovet{ un%e?lre%cec? 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 (CDCl;) 5 : 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).

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

55

A solution of 2-chloro-N-(2,2-diphenylethyl)-9-tetrahydro-2H-pyran-2-yl-9H-
purin-6-amine {Preparation 2) (49.7g, 0.11mol) in dry N,N-dimethylformamide
(200ml) was treated with sodium thiomethoxide (10g, 0.14mol) and the resulting



39 The followi ng Preparations describe the preparation of certai n

I nternmedi ates used in the precedi ng Exanpl es. PREPARATI ON 1

2, 6- Di chl ¥QY2H Bt r ahydr o- 2H-pyran 2 yl-9Hpurine 5 t 5CT’!B,°N"“R1‘N N “H
N~C1 N10 2, 6-Dichl oro-9H purine (20‘3;1 0.11 not) and 4-tol uenesul phonic
acid rmnohydrate (0.2g) were dissolved in ethyl acetate (300nl), the

m xture was 10 heated to 50C and a solution of 2,3-dihydropyran (12.6n1,

0. 14nmol ) i nmgkdiy k/vas%e&t@d ﬁn&m&m‘{&ﬁhé@iﬁ%ﬁb@yﬂ st PO0°C t%QQU‘rﬁIH&l%& The

reaction mxture was then cooled to roomtenperature, water (100m ) was
added and tThe prixture was thepl slirrash awgoradjemneéawf% for g2 Bewrstansh than o
sat ur at ed ar@ﬁ&é&ldé %QQB‘%%} é)ifurthéPé"hPm PREIGA nﬁéﬁasm ic layer
was separated, was sequent | al wat er an rine, dried over
anhydr ous ranghéilitadh wuhpWatee (1000ml)ere,°d amne@s;alpd«ea darmuedivhieh dvase d

Compounssa TSGR T A BRI o TGS i it 3 1
8.30 (1 H, se)queﬁua]lﬁ with watedtdind brin25 dried ®vér anhydrpus meghesiumosulphatel ,
2 20150 i Y e bR AP, TG AR s SR 1 2

from diethyl ether followed by pentane to afford the title compound as a foam

(48.99).

10
'H-NMR (CDCl) & : 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)-s-tetrahydro_-
2H-pyran-2-yl-9H-purin-6-amine

HN ’
oy O ——
o <N I N/)\§ ) <, , \
¢y "k U" &

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-9H-purin-6-
amine (Preparation 3) (26g, 56.2mmol) and sodium hydrogen carbonate (20g,
238mmol) in acetone (1000ml) and water (250ml). The resultant 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 filirate under
reduced pressure and the resulting aqueous residue was extracted with ethyl
acetate and then dichloromethane. The combined organic layers were washed



yl-9Hpurin-6-amne cIl N~ NHNp ~-NNC ----~ NI N V ONNC A solution
of 2,6-dichloro-9 tetrahydro-2H pyran 2-yl-9H purine (Preparation 1) 5
(30.9g, O.lwows2yistin i sopropyl alcohol (600nl) was treat edTABo/M4b et hyl -

I Sopropyl - 2- propanam ne (47.5mL, 0.274d1) and 2, 2-dl phenyl et hyl am ne
(24.8g, 0.13mol) and the resulting m xture was heated at reflux for 3
hours. The solvent was renoved under reduced pressure and the residue was

azeot r oped Lt t at The resi due h urified | um
T ot bgr aphyt Rty ted Wil 2 Bydrays, madgesti Saphate et agd BieatetSg: hy!
acetate : he&ﬁd& réd&bedfi&ebsure V Thi TBdidae Ay Mitlsated wily iditghyt etiir/filtered;et at e
hexane (60 : @dy volune) to afford the title conpoun OFFiitfoam(49 79) .

1H NVR ( CDCl W@s Wﬂhgdleﬂ‘wyﬂaef #nd pentane and then (dfled, tya] he Wlg. 5 70 (1
H br 15 H, 4.30-4.18 (1 H, b 4.10 (1
Hod), 3 73)'(“"5?1&5’%55%""@%”%?(& > ,ml 95- 1. 80 (l(H . "l 1 e ¢
(3H, nm), BREPARATI ON 3:

(22 B e o B R A0S S S 628, o o
2Pcr:2I g; gt :\IEJE] aH-dli 4841?4;856(11 Hyi), -@BS-&IZOG(BMdbﬁ)éI#HﬁWGB\ﬁH ,y); 376 (pl(-j,ri) nm6) awa ge
'E r ea![O ed wit h3éhcé'ﬁ'rﬁ)t ﬂﬂﬁ%’eﬁﬁﬂ - ?pggTy g%lu m;tggyllogé)hg? Eﬂ"rﬁg‘?
(3H, m).
10
PREPARATION 5: 6-[(2,2-Diphenylethyl)amino]-9-tetrahydro-2H-pyran-2-yl-
9H-purine-2-carbonitrile

.

//\‘

15 A solution of N-(2,2-diphenylethyl)-2-(methyisulfonyl)-9-tetrahydro-2H-pyran-2-
yl-OH-purin-6-amine (Preparation 4) (20.1g, 42.immol) in dry N,N-
dimethylformamide (100mf) was treated with potassium cyanide (5.5g,
84.6mmol) and the mixture was heated at 120°C for 24 hours under a nitrogen
atmosphere. The mixture was then cooled to room temperature, diluted with

20 water (1000ml) and stirred for a further 1 hour. The resuitant 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 oil (17g).

'H-NMR (CDCls) 5 : 8.00 (1H, s), 7.40-7.20 (10H, m), 6.00-5.75 (1H, br s), 5.70



WO 01/27131 PCT/ 1B00/ 01446 41 m xture was heated under an at nosphere of
nitrogen at 100C for 90 mnutes. The m xture was then stirred at room

t enper at ur Y¥¥R™Y hours and t hen repeated at 100C for PLTABYMEE 2 hours.
The reaction m xture was then cooled™ and diluted with water (1000m ). A
suspensi on was fornmed which was 5 extracted into diethyl ether (x2). The
combi ned organic layers were washed sequentially with water and brine,
dried over r | d )J- nder
reduced pr egwpu?(ﬂ ‘p'lu‘ﬁ-g@rtg(ss?ﬁ nﬁ?ﬂ%t ropegé(??g%(gﬁemzv?ﬁgtﬁ%r&rgl | owed
by pentane ™), hPPJ@D @ikm)it| e conpound as a foam (48.9g). 10 'H NWR
(cbCl3) 8 7.80 (1 H s), 7.20-7.10 (10H, m, 5.70-5.55 (2H, d), 4.40- 4.20
(3H, m, 4.20-4.05 (1 H m, 3.80-3.65 (1 H m, 2.60 (3H s), 2.15-1.90
(31-1, m, PBEN\HA‘EIOI\(&I—G-[(R)Z-Diwleﬁm)hﬁm]-ﬁﬁpﬁir(é}z-i.’:arbomtnle

Di phenyl et hyl)-2-(methyl sul tonyl)-9 tetrahydro-

2H pyran-2-yl- 9*pur|n6amne N NNNN ONM 1V O A sol ution of
Oxone (trade mark) (potassiu xymonosul phate) (44 20 71.7nmmol ) in
wat er (200m ) was added d over 2 hours ton ol.ution of

N- (2, 2-di phenyl et hyl) - 2- fanyl) 9- tetr o) pyran- 2-yl - 9H pu
rin-6- am ne (Preparatl 0 5 Jl\ hydr ogen car bonat e
(20g, 238mmol) in ac lrﬂ) and wat er ( 5(”71 )SN The resul tant

m xture &fgs stirred oomterrperature for 24 hours and filtered and the
resi due s 25 washed wth acetone. The acetone was renoved fromthe

filtrate under

A solution of 6-[(2,2-diphenylethyl)amino]-9-tetrahydro-2H-pyran-2-yi-9H-purine-
2-carbonitrile (Preparation 5) (17.0g, 40.1tmmol) in ethano! (850ml) was treated
with hydrochloric acid (2N, 50ml) and the mixture was stirred 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 (MHY)

'H-NMR (DMSO-ds) & : 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



reduced pressure and the resulting aqueous residue was extracted wth ethyl
acetate and then dichi oronet hane. The conbi ned organic | ayers were washed
WO 01/ 27131 wAEa/HA0/ 01446 42 with brine, dried w th anlprdnsssmidmgnesi um
sul phate, filtered and evaporated under reduced pressure. The residue was
triturated with diethyl ether, filtered, washed with diethyl ether and
pentane and then dried to afford the title conpound as a white solid

20.328). 5 Dl 3) B 8,00 (1H, 7.35-7.15 (10H 6. 05-5. 95
ElH br)s) MAF'(!&W a% (253S4R5) Sh)aov y)-&-{%svar(lw l’(%gr) br s),

4.15-4.05 (1 Q3 nm,

2 05-1.98 (1 %héﬁy’eﬁy@“%ﬁ” &aﬂ’ gfx"gg flethiamino)éaritngititdtiarl 3D

6- [ (2, 2- Di phéuranyl ben2cate no] - 9t et r ahydr o- 2t f pyran-2 yl -

9H. puri ne-2-carbonitrile HNiiN N~NN/ NNM <N NOSOO NNN 15 A
sol ution of

N- (2, 2- di phenyl et hyl ) - 2- (et hyl sul f onyl ) - 9-t m 2H pyran-2- yl -
purin-6-amne (Preparation 4) (20.1 g, 42.1 ”QI dry N, N

di et hyl f or mam de (100m ) t ted with potasium cyani de (5. 5g,

84. 6mmol ) and the m xture ed at 120C for ® hours under a nitrogen
at nosphere. The m xture was tlhen cooled to roopgayegperature, diluted with

20 water (1000m ) and stirred
sl ow y A
o

ahy.ehns

r a further 1 Wolir i The resultant solid was
A

A mixture of 6-[(2,2-diphenylethyl)amino]-9H-purine-2-carbonitrile (Preparation
6) (5.00g, 14.7mmol), (2S,3R,4 R)-5-(acetyloxy)-4-(benzoyloxy)-2-
[(ethylamino)carbonyiltetrahydro-3-furanyl benzoate (Preparation 26) (6.50g,
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
changing to pure ethyl acetate to afford the title compound.as a foam {4.95g).
15
'H-NMR (CDCly) 8 : 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, t).

25



filtered and washed several tines with water. The solid was dissolved in

di chl oronet hane and the resulting solution washed with water, dried with
anhydr ous W&&Wéﬁ’um sul phate, filtergd and evaporated uRGEBOPRYHR. o
pressure. The residue was azeotrope fromdiethyl ether twice to afford the
25 title corrpound as an oil (17g). "HNWR (CDCI3) 8: 8.00 (1 H, s),
7.40-7.20 (1 OH, , 6.00-5.75 (1 H br s), 5. 70 WO 01/27131 PCTI BOO/01446

‘2‘32811“90"?’5?‘@#“'@@8#? AHASRRACHinG R b 2lliphenABNGRIASEH ™)

6- [ (2, 2- Di SitEpurireStyl}-Neethyb3,4dihydroxyteteahydror@furancarboxamideNy PIN 1 <N N
NNN 1 ON NN H NN A solution of

6-[ (2, 2-di phenyl et hyl ) am no] - 9-t et rahydr o- 2H pyran 2-yl -9H puri ne-
2-carbonitrile (Preparati ) .0g, 40.1 ) et hanol (850mM ) was
treated w th hydrochlori Y PXxture was stirred at
room 10 tenperature for 24 hoyrs. The solvent wag renoved under reduced
pressure and the residue was eotroped from ethapol twi ce. The residue
was triturated wth diethyl and the res Rg solid was filtered,
washed with diethyl ether g%ane and dri e 'Q afford the title
conmpound as a solid (14.3 S 341 (MH r.l R (BWSO-d6) 8 : 8.30 (1
H s), 805-8.20 (1 H
4.00-4.20 (1.6H, m.

37 10-7.40 (14O .~ 4.40-4.60 (1.4H, m,

A solution of (28,3 S,4R,5R)-4-(benzoyloxy)-5-{2-cyano-6-{(2,2-
diphenylethyl)amino}-9H-purin-8-yl}-2-[(ethylamino)carbonyijtetrahydro-3-furanyt
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 eluiing 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) 5 : 8.65 (1H, s), 8.54 (1H, br ), 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




25 WD 01/27131 PCT/ MOO' 01446 44 PREPARATI ON 7:

(2S, 3S, 4R, 5R) - 4- (Benzoyl oxy) - 5- (2-cyano-6-[ ( 2, 2-

di phenyl et hwoyantan] 21 f purin-9 yl} 2-[ (et hyl am no) car bonytiiest/eadsy dr o- 3-
furanyl benzoate I \NI \ ~N 0 0, ~465 A m xture of

6-[ (2, 2-di phenyl et hyl ) am no] - 9H puri ne-2-carbonitrile (Preparation 6)
(5.00g, 14.7mmol), (2S, 3R 4R)-5-(acetyl oxy)-4-(benzoyl oxy) - 2-

[(et hyl am no) ca benzoate (Preparation 26)

rbon Iétetrah dro-3 furanél
(6,500, 10 1RRERABATIONS:(3aSAS GREMDP-ACYambII22ns hoated at 150C under

reduced pre g b 4.0 stand at room tenperature
for 18 hoursawﬁglgg{gg%gﬁggﬁgéﬁ%ﬁ%_mﬁﬁg{y@g%ﬁunn chromat ography on silica
gel el uting diméthyltettahydirefurofSy&-dift3idioxeleyd-carboxamide pent ane (40 : 60 by
vol une) gradually changing to pure ethyl acetate to afford the title
conpound. as a foam (4.95g). 15 "H-NWR (CDCI3) 8 : 8.12 (3H, m, 7.79 (3H,
m, 7.63 (1H, m, 7.50 (3H M 6-7.38 (1LH, 6.35 (21-1, m, 6.10
(1 H t), 6.03 (1 H d), 4. m, 4.35 3.57 (2H, m, 1.30
(3H, Q 20 - 25 WD 01/27131 PCT/{TBO0/ 01446 45 PREPARATI ON 8:

(2S, 3S, 4R, 5R) - 5- (2- Cy/ ano-6-[ (2, 2» R

e

A suspension of (2S,3S,4R,5R)-5-{2-cyano-6-[(2,2-diphenylethyl)amino}-8H-
purin-9-yl}-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 t0-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 diethyl ether :
dichloromethane : ethyl acetate (66 : 44 : 0 by volume) graduatly changing to
15 (100 : 0 : O by volume) and then to {0 : O : 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 orgahic 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) 8 : 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), 1.63 (3H, s), 1.39
(8H, ), 1.02 (3H, 1).



9H puri n- 9- yI} N- et hyl - 3, 4-di hydroxyt et rahydro-2 furancarboxamde CH Oj /
SON 5 A sglution of (2S,3S, 4R 5R)-4-(benzoyl oxy)-5-{2 ano- 6- F (2, 2-

di phenyl et N 9'@4%0] - 91 puri n-9-yl } - -[ (et hyl ani no) car bo'yrﬁﬂ"]"?"é‘f‘ %hydr o- 3-f u
ranyl benzoate (Preparation 7) (4.75g, 6.59mmol) in ethanol (200nl) was -
saturated wth amonia gas and stirred at- roomtenperature for 18 hours.
The solvent 10 was renoved under reduced pressure and the residue was

purified by J th a gradient
syst em of dpﬁﬁrﬁrﬁﬁétéﬁ';@é and ?Q@-g {ékﬁ%eﬁﬁﬁ “gf%mdual | y changi ng
to dichl orcnhphbavlethgd)amnol-s(-lgmrlms iy}-Meitbyled,2¢ 0 afford the title conmpound

as a solid H s), 854 (1 H br
t), 8. 18 (1‘5'&“’%8?')‘??{"4"7" %&’%%@%Pﬁ""’@%ﬁﬂdﬁ '5.65 (1 H, m,
5.57 (1 H m, 4.59 (2H, nm), 4.32 (1 H, , 408428(3Hrr)3.20(2H,
m, 1.05 (3H, t). 20 WO 01/27131_PCT/ 1BOO/01446 46 PREPARATI ON 9:

(3aS, 4S6R, 6aR) - 6- ( 2- Cyano- (22 di phenyl e A ho] - 9H purin-9
yl)-Nethyl-2,2- dinethyl ts¢tghayerof urof 3, 4- & oxol e- 4- car boxam de \q
\N Elm _/ ar CC A suspension of _

(2S, 3S, 4R, 519) - 5- (2-cyan- 6-
purin9-yl}-Nethyl -3, 4-di hydr,
8)

A solution of (3aS,4S,6R,6aR)-6-(2-cyano-6-[(2,2-diphenylethyl)amino]-9H-
purin-9-yl}-N-ethyl-2,2-dimethyltetrahydrofuro[3,4-d][ 1,3]dioxole-4-carboxamide
10 (Preparation 9) (2.70g, 4.88mmol) in ethanol (150ml) 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 starting 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 : 5 by volume) gradually changing to dichloromethane :
methanol (90 : 10 by volume) to afford the title compound as a foam (2.50g).

MS : 558 (MH")



(2.80g, 5.46mml) and 2,2 di met hoxypropane (8.93g, 85.87mml) in acetone 10
(70m) was treated with 10-canphorsul phonic acid (1.33g, 5.73mmmol). The
resul ti ng savebi/mmsiwas stirred at roomtenperature for 3porusmioiddlhe sol vent
wds renoved under reduced pressure and8l the residue was purified by col um
chromat ography on silica gel eluting with a gradient system of diethyl

ether : dichioronethane : ethyl acetate (66 : 44 : 0O by volune) gradually
changing to 15 (100 : 0 : O by volunme) and then to (0 : O : 100 by vol une).
The residue vMMBM@BC&)ﬁsa’We(dIH; br ), FitRt 4R (1OH, t)c6.1081 (161 mpir6.60 {1kt hy|

acetate and 1\N t |0 u turated
agueous sodlbrrsﬁ{‘?‘déﬂg 94ngjla'ﬁna?)eq%@Wﬁn@gﬁﬁﬁe%ﬁgb#ﬂwﬁbﬁ ase was
separat ed, d{iHanRL2eM (1HNHY,d2.40 HRY AOS 1.62) (SH] $haue (3R] ) 8.68d3EM)

evapor at ed under reduced 20 pressure to afford the title conpound as a
solid (2.85g). M5 : 554 (M+) "H-NMR (CDCI3) 8: 7.85 (IH, s), 7.20-7.40
(10H, M, 56. BREPARA . Set#tBh{dro- S, rr) 4.33
(3H, m, 3. Zgﬁ(_ZH n-')fl?nlﬁGS{ E mo%tﬁglb-s (3H, “}H zmbgrza(h(-% Igt :

01/ 27131 PCTPUEDE-Y1-ANR,2-dipheryiptiyliamine 10:

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

noj - 9H purin-9-yl } - N-et hyl - 2, 2-

di et hyl t et r ahydr of ur o[ 374 de]dI oxol e- 4- box ide ~ NFI Nt Et" , 1

Ol o~ 5 A solution of
(3aS, 4S, 6R, 6aR) - 6- { 2- cyano- 6° [ (2, 2- di phenyl etfylyan¥no] - 9H

NH
O T
N /)\ N%L/NHZ
N \\N
o

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

15 Arboce! {trade mark) and the solvent was removed under reduced pressure.
The residue was azeotroped from dichloromethane (x2) and then purified by
column chromatography on silica gel eluting with dichloromethane : methano!
(95 : 5 by volume) gradually changing to dichloromethane : methano!l : 0.88
ammonia (90 : 10 : 0.5 by volume) to afford the title compound (4.34g).

20
MS: 429 (MHY) -

'H-NMR (CDCl) 5 : 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 (SH, m),
25 1.50-1.88 (3H, m).



purin-9-yl)-N-ethyl -2, 2-di met hyl tetrahydrofuro[ 3, 4-dl[1, 3] di oxol e-4-car boxa
mde 10 ﬁﬁl?re aration 9) (2.70g, 4.88mmol) in ethanol (150nl) was saturated
with amo -%“8%@"1' treated with 5% W/%g pal | adi um on char REHBIpA144G3)
pressurised to 1034 kPa (150psi) wi th hydrogen in a seal ed vessel and
stirred at room tenperature for 18 hours. TLC anal ysis indicated sone
starting material remaining and so further 5% w w pal | adi um on char coal
(1.00g9) wa " ! !m' ' 1034 kPa
(150psi) Wlpt hy r.@gehni?nmsﬁ @%’?f@ﬁﬁe”e‘g@@ aangP?ﬁéﬁgﬁgﬁ%’g‘?ﬂ tenperature
for 24 houpyranf2yl-8Hpurire2+yilkmethy2-methyd-1epropansayiioramide of Ar bocel
(trade mark) and the filtrate was evaporated under reduced pressure. The -
resi due was purified by columm chromatography on silica gel eluting with a
gradi ent system of _g~chl ggoret hane 20 @ P95 : 5 by vol une)

gradual | y changi ng -di g r onet hane $0: 10 by volune) to
afford the title cohpo gs a foam (2.500). : 558 (MH) WO 01/27131
PCT/ 1 BOO' 01446 48 1 HNVR (CDCI3) 8: 7.71 ( br s), 7.14-7.40 (10H, m,
6.08 (1 H m, 6.00 (1L HJ t), 5. 66 (21-1, Nrr) 5.47 (11-1, d), 4.66 (1H,

s), 4.33 (3H m, 3.2\5 m, 2798 71 HAm . . m, 2.40 (2H, br
m, 1.62 (3H, s), 1. 3101, ng), 0.63 (3HNA. :

N-[ 2- (Ami nonet hyl ) - 9-f et Mahydr o- 2H pyr an- 24yi -
purin-6-yl]-N(2,2- enyl et hyl ) am i ne@N\ N "'z 10 A solution of
6-[ (2, 2-di phenyl et am no] - 9-tetrahydr pyran-2 yt-9/ +puri ne-
2-carbonitrile (Preparation 5) (5.70g, 13.18mmol) in ethanol (200nl) was
saturat® with amonia gas, treated with Pearl mann's catal yst (1.00g),

pressuri seg sQufidd dfPA-RERTomethjif o itPiIfER2Hpyfarse - OFpuh Ry -ARd Stirred

(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 temperature 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 (4.4q).

MS: 549 (MH")
20 'H-NMR (CDCls) §: 7.86 (1H, ), 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



roomtenperature for 30 hours. The m xture was filtered through a pad of 15
Arbocel (trade mark) and the sol vent was renoved under reduced pressure.
The resi due wasi/ggsaotroped from di chl oronet hane (x2) and #drasoomaddsf i ed by
col utm chr omat ography on silica gel elsating with dichloronmethane : nethanol

(95 : 5 by volune) gradually changing to dichl oronethane : nethanol : 0 88
ammonia (90: 10: 0.5 by volune) to afford the title corrpound (4 349) .
MS: 429 (MH 1 HNWR (CDC13) S : 7.84 (1 H i? 4736 570(1
H d), 5. 60 (PREPARATION 13 1 NA{6-522Diphenylethyl nlani HFP“'H) H}'}H

gc%? | (B(%O}-l 014@32@3@%&&%%#@“%@?&&% %"%gu( gﬁenm et \r?;)l ? iﬁfﬁéf’ Y

tetrahydro-2ff pyran-2 yi-9fl-purin 2

yl }met hyl ) -2-met hyl -1 - prgpanegul fonamde NHH NN --+ NN i o NN13-~ O
A sol ution of ‘ @ O @
N-[ 2- (ami nonet hyl ) - 9-t et »ahydr0- 2H- pyr an- 2- Y - gHpuri n-6-yl ] - N

(2, 2-di phenyl et hyl )am ne (Prgparation 11) (3.7 8. 63mmol ) and
triethylam ne (2.20g, Zléjf&ml ) _iyp dey dic
f dn [

orRgnet hage (20ml) was treated
with 2-nethyl-1 - propane &yﬂ_ﬂ oride (4. IPJQI};U em, 1979, 321,
107-111) (1.48g, 10 9.46 I ndéthe mi xturel whs Stérred at room
tenperature for 18 hour@’i’LC anal ysis indi cAted sone starting materi al
still remained and so fu¥ther 2-nethyl- 1-propanesul fonyl chloride (0.2g,

1. 28mmol ) Ss. added and the m xture was stirred at roomtenperature for 1

hour. The sol vent was renoved under
A solution of A-({8-(2,2-diphenylethyl)aminc]-9-tetrahydro-2H-pyran-2-yi-9H-

purin-2-yljmethyl)-2-methyl-1-propanesulfonamide (Preparation 12) (4.30g,
7.84mmol) in ethanol (100ml) was heated to 37°C and then treated with
hydrochloric acid (2N, 15mf). 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 titte compound as a solid (3.0g).

H-NMR (DMSO-dg) 5 : 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, 5S5)-4-(Benzoyloxy)-2-(6-[(2,2-
diphenylethyl)amino}-2-{f(isobutylsulfonyl)Jamino]methyl}-9 H-purin-9-y1)-5-
[(ethylamino)carbonylijtetrahydro-3-furanyl benzoate

20



reduced pressure and the residue was purified by col um chromatography on
15 silica eI eluting with dichloronmethane : nethanol (98 : 2 by volune) to
afford tECP1AM Y conmpound as afoa§1(4 4q) . I\/B 549 ( MEGTMBIGOES NVR
(cbCl3) 8: 7.86 (1 H s), 7.16-7.3 OH m, 5.74 (1 H br s), 5.64 (1°
H d), 5.57 (1 H t), 418446(5H n, 414(1H d), 377(1H t),
2.92 (2H, d), 2.28 (111-1, 1.92-2.10 (3H, : 158 1.88 (3H, , 1.03

(61-1, d). a25 71 ﬁéﬂ' (H-[(2,2 -
Di phenyl et @mﬁ&QH&uﬂé 2[%?7 ett@ﬁ% met h 'g?anegg ?onam de
hydr ochl or i yl-15pmpgmsg{lfpoa.mue hydroch onde (Preparatnon 13 (0.25g,
11F({6 [(2 t hiygl - udn- 2
i) et hyl ) SPRUARE Y 13,04 0,8 ReRthe btk B el hedd uhieronk
7. 84nmmol ) undet & aitige( B0dosphera forrhmintitesustil@ soidtiarhwas obiairteed Thet h
hydr ochl or
torper atur £646 fab Hlowd i coot o BodR Krtbsial e anfihe SO BhnevBl ot ¢ s
filtered ouhdemeesineed pm$§ure3tTtae10ésndnﬂd)Wa}s azedtrdpe&ﬁohodmhfwmrdemhﬁet itle
compound as ol i DVS 7.75 (1
ybr sy, - 2nd g, fodioric. sThe feblble RS dissahag: in; acslghiis (6gw) shi i)
gi?ég-AgA #P (réhtedﬁ) watBR 95 (é’chlhtudgv)s o? SIHH:IH) %ggcetitﬁ)éﬁ)-ﬁ ehﬁbyloﬂa)-z- :
en -2-(6-

(i pheny! et HoTYRmNGPPOYECamE A W@? Girdeahlon 260 @38 9-y1 ) - 5.
[ (et hyl syTosBhirasiP AR YAdetdHitrifd Sl - z?ndJ rtﬁﬂ&ihyﬁimz Ofiorometthanesulfonate

(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 (CDCl;) & : 8.05 (2H, d), 7.94 (1H, br s), 7.84 (2H, d), 7.60 (1H, dd),

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

25 5.92 (1H, m), 5.75 (1H, m), 4.92 (1H, d), 4.20-4.52 (5H, m), 3.47 (1H, m), 3.33
(1H, m), 2.97 (2H, m), 2.29 (1H, m), 1.15 (3H, 1), 1.06 (6H, d).
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| ~NOEt~-N... HN~ N.11C O~ ~ 20 WO 01/27131 PCT/ BOO/0144( 51 A
suspensi on of N-((6-[(2, 2-di phenyl et hyl )am no] - 9H puri n-2-yl } et hyl ) - 2-

met hyl - 1- pr p@AERI#1f onam de hydrochl oride (Preparation 1PcTBeoddgs

0.50mmol ) in 1,1,1, 3,3, 3- hexanet hyi di s2l azane (10m ) was heat ed under
reflux under a nitrogen atnosphere for 90 mnutes until a solution was

obt ai ned. The 5 solution was allowed to cool to roomtenperature and the
sol vent was r, educed essure. The resjdye azeot r oped
from di chl or gmﬂmgg&%gﬂﬁeg}‘% lpq)gbeqrﬁﬁ)-pgg*raﬁgd S TEVEES| ved in
acetonitril e 2gH-pafA-6-amaw €d With a solution of

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

[ (et hyl am no) car bonyl ] t et rahydr o- 3-furanyi benzoate (Preparation 26)
(0.26g, 10 0.59mmol) in acetonitrile (5m) and tripethylsilyi
trifluoronethanesul fonate (0.1 m, 0.59mmvl). The resulting solution was
then stirred at roomtenperature wunder a nitrog t rosphere for 18 hours.
The m xture was diluted with ethyl acetate (20 nd washed with a
saturated aqueous solution of sodium hydrogen cafbonate. The organic |ayer
was separated, washed with brine, tdried 15 over sgnhydr ous magnesi um

sul phate, filtered and evapor der redu ressure. The residue was

purified by col um chromatogra oSTTTCta luting with a gradi ent
'system of dichl oronet hane : t hanol (99.5 g 08 by vol une) gradually

changi ng to di chl or onet hane t hanol (99¢ by volune) to afford the
title conpound as a white fo (0.299g). 20

5
A suspension of 2,6-dichloro-9-tetrahydro-2H-pyran-2-yl-9H-purine (Preparation
1} (80.0g, 110mmol) in propan-2-ol (600ml) was treated with 4-
methoxybenzylamine (15.8ml, 12immol) and N,N-diisopropylethylamine
(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 (36.3g).

15 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



M5: 846 (M#4'), 868 (MNa+) "H-NWR (CDCI3) 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, m) ool H ), 6.33 (3H, . 25 5.92 (1 H, REVIONEG ) oy
4.92 (1 H, d), 4.20-4.52 (5H, m, 3.27 (1 H m, 3.33 (1 H m, 2.97 (2H’
m, 2.29 (1 H m, 1.15 (3H, t), 1.06 (6H d). 30 WO 01/27131

PCT/ 1 BOO 01446 52 PREPARATI ON 15: 2-Chioro-N-(4-nmethoxybenzyl)-9
tetrahydro n%ﬂt AhyiHo-REPRIFoO| '
2, 6-di chl or%ﬁgpyea?r %ﬁﬂg&y@eﬁﬂlgﬁ(ﬁu“ ne {Pr eparation 1) (30.08,
110mm|) I&&wmn2—?ﬁﬁnmﬂﬁﬁﬁwm$ treated with 4- net hoxybenzyl am ne
(15.8nl, 121mmol) and N, N-dii sopropyl et hyl am ne (45.6ml, 264nmol). The
resulting m xture was heated to 60 C at which point a 10 solution was

obtai ned. During the follow ng 3@”m nutes a whitgrsolid precipitated from
the reaction m xture. After cooljng the m xture o room tenperature, the
precipitate was filtered off a qn 2- ol to afford the
title conpound as a white solidN36.3g). 15 Ms:NgF74 (MH) "HNWR (CDCI 3) S
: 7.90 (1H, s), 7.28 (2H d) 6. 97 (2|-|, d), 6.4 (11-1, br m, 5.69 (1
H, dd), 4.78 (2H, br .15 r"l H, dd) 3.77 't“4H m, 1.40-2.16 (6H, m.
20 25 WD 01/27131 PCT/ 1BOO/ /

5 A suspension of 2-chloro-N-(4-methoxybenzyl)-8-tetrahydro-2H-pyran-2-yl-9H-
purin-6-amine (Preparation 15) (37.4g, 100mmol) in N,N-dimethylformamide
(150ml) was treated with sodium methanethiolate (8.759, 125mmol) and-the
mixture was heated at 100°C under a nitrogen atmospheré for 17 hours. TLC
analysis showed that some starting material still r_erhained 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
dichloromethane and water. The organic phase was separated, washed
sequentially with water and brine, dried over anhydrous magnesium suiphate,

15 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) 5 : 7.79 (1H, ), 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), 2.58 (3H, s), 1.60-
2.17 (6H, m).

25



53 PREPARATI ON 16: N- (4- Met hoxybenzyl)-2-(nmet hyl sul fanyl)-9-tetrahydro- 2l
pyran-2-yl-9H purin-6-amne o *~ HN HN N N 5 A suspensi on of

2- chl or o- N- (MO ne27ksxybenzyl ) - 9-t et rahydr o- 2H- pyr an- 2- yl - SidyaBesfoiidds 6- am ne
(Preparation 15) (37.4g, 100mmot) in M4N-di net hyl formami de (150nml) was
treated with sodi um net hanet hi ol ate (8.75g, 125mmol) and-the m xture was
heat ed at 100C under a nitrogen atnosphere for 17 hours. TLC analysis

ot hanet o1 BRERAEHONEr i Meilohant b amells aemice fafishuetar od o

100C for 1 hoprpyrdh2-yliof-phfngeamimee! €d and the solvent was renpved under
reduced pressure. The residue was partitioned between dichloronethane and

wat er. The organi c phase was separated, washed sequentially with water and
15 filtered and evaporated

brine, dried over anhydrous magnesjum sul phate,
under reduced pressure to afford fhe title conpouhd as a white solid
(40.5g). Ms: 386 (M), 408 ( 120 ' H NWR ( ) E: 7.79 (1H, s), 7.28
(2H, d), 6.85 (2H, d), 6.10 (1H, m, 5.64 ( dd), 4.78 (2H, br m,

4.13 (1 H, dd), 3.77 (4H, m, 2.5B (3H, s), 1.60-Y2.17 (6H m. 25 161' WD

01/27131 PCT/ TB0O/ 01446 54 HN HAY
=

= ¢

A solution of oxone (trade mark) (potassium peroxymonosulphate) (82.93g,
135mmol) in water (400ml) was added dropwise over 1 hour to a stirred
suspension of N-(4-methoxybenzyl)-2-(methyisulfanyl)-9-tetrahydro-2H-pyran-2-
yl-9H-purin-6-amine (Preparation 16) (40g, 104mmol) and sodium hydrogen

10 carbonate (32g, 3817mmol) in mixture of acetone (1000 ml) and water (50ml).
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

15 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 (CDCls) & : 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



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

2H pyran 2-yl -9Hpurin-6-amne ~ HM 5 A solution of ozone (trade mark)

( pot assi unWé nosul phate) (82.93g, 135mmol) in vvat"é"r'mé ) was
added dropwi se over 1 hour to a stirfed suspension of N

- (4- et hoxybenzyl ) - 2- (et hyl sul fanyl )-9 tetrahydro-21-i ~pyran- 2-

yl - 9H. puri n- 6- am ne (Preparation 16) (40g, 104mmol) and sodi um hydr ogen 10
carbonate ( | ,.%ﬂ, er (50ml) .-
The resultlﬁﬁggrr’n‘\%mm rre eﬁg%l?hﬁﬁﬁﬁger atur ﬁ%s and
filtered avl@l'l-purlne@rtzalbomilsila/vashed wi th acetone. The acetone was renoved
fromthe filtrate under reduced pressure and the resulting agueous residue
was extracted with dichioronethane. The organi c phase was separat ed,
washed 15 with brine, dried overganhydrous magnesiuwm sul phate, filtered and
evaporated to afford the title Jconpound as a credmfoam (39.28g). Ms: 418
(MHO}, 440 (MNa4d4) 20 1H NWR ( ) 8 : 8.07 (1 ), 7.29 (2H, d), 6.86
(2H, d), 6.51 (1 H br m, 5. 1 H dd), 4.7 1-1, br m, 4.16 (1°H,
dd), 3.80 (4H, m, 3.33 (3H, s), 1.60- 2.20 (6H, . 25 WD 01/27131

PCT/ r BOO/ 01446 55 PREPARATI 8: 6-[(4-Methoxybenzyl )am no]-9 tetrahydro
2H pyran 2- yl-9H puri ne- 2- onitrile o-1 H _
4 I

S g

[+]

A solution of N-(4-methoxybenzyl)-2-(methylsulfonyl)-S-tetrahydro-2H-pyran-2-
yl-9H-purin-6-amine (Preparation 1'7)' (20.0g, 47.9mmol) in N,N-
dimethylformamide (100ml) was treated with potassium cyanide (6'.249,

10 95.8mmol) 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 dis_Solved
in dichloromethane and washed sequentially with water and brine. The organic

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

MS: 365 (MH")

20 }
'H-NMR (CDCls) 8 : 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



A sol ution of

N- (4- met hoxybenzyl ) - 2- (et hyl sul f onyl } - 9-t et rahydr o- 2H- pyr an- 2-

yl - 9H puri n-ve@ axi7ted (Preparation 17) (20.0g, 47.9mol) i rrCiiBbo/01446

di‘met hyl f or mam de (100m ) was treated 3% th potassi um cyani de (6.24g, 10
95.8mmol ) and the resulting m xture was heated at 100C under a nitrogen

at nosphere for 48 hours. The m xture was then cooled to roomterrperature,
diluted with nd, stirre 2 _hours resul solid
was filtered®H &%&%‘%hg ?W!WWFE&”&&V@PQF”M’?B%WP rafy "8 s then
di ssol ved i ?,gdé,gh.é@g PoRUMRB%nsne Washed sequentially with water and brine.
The organic | a was separated, dried over anhydrous nagnesi um

sul phat e, flltered and evaporated under reduced pressure. The resulting
solid was triturated with diethyl _ ether to afford. the title conpound as a
light brown solid (14.76g). Ms: 35 (MH) 20 - NVR (CDC13) 8: 8.04 (1 H,
s), 7.27 (2H, d), 6.86 (21-1, d)r5.28 (11-1, br , '5.70 (1 H dd), 4.75
(2H, br m, 4.17 (1 H, dd), 3.8 (6H, m. 25 W :
01127131 PCT/ 1800101446 56 PRERATI ON 19: 2-(Am nonet hyl ) - N

4- met hoxybenzyi ) - 9-t et rahydr o- 2~ pyran- 2-yl - urin-6-amine NH eN" p
5 A suspension of 6-[(4-nethaxyhenzyl)ani no] - rahydro 2H pyran-2-yJ-9H
purine-2-carbonitrile (Prepa /n 18) (3. 204, ) in ethanol (250nl)
was saturated wth_ammoni a gasw heated%t til a solution was

I‘

achi eved.

A suspension of 6-[(4wmethoxybeniyl)amino]49-tetrahydro-2H-pyran-2-yl-9f-I-
purine-2-carbonitrile (Preparation 18) (3.20g, 8.78mmol) in ethanol (250ml) was
saturated with ammonia gas and heated gently until a solution was achieved.
This solution was then treated with Raney (irade 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 still
remained and so further Raney (trade mark) nickel (0.159) 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 fittered through a
15 pad of Arbocel (frade 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 :
methanol : 0.88 ammonia (97 : 2.5 : 0.5 by volume) to afford the title compound
as a cream foam (1.65g).
20
MS: 369 (MH")

'H-NMR (CDCls) 5 : 7.89 (1H, s), 7.28 (2H, d), 6.85 (2H, d), 6.00 (1H, brs), 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).



This solution was then treated wth Raney (trade mark) nickel (0.64g), 10
pressurised to 414 kPa (60psi) with hydrogen in a sealed vessel and stirred
at  60C fVOMYurs. TLC anal ysis showed that some st aPt TR ®ri al still
remai ned and so further Raney (trade 'mark) nickel (0.158) was added and tHe
m xture again pressurised to 414 kPa (60psi) with hydrogen in a seal ed
vessel and stirred at 60C for 18 hours. The m xture was cool ed and

filtered t g Y S was
Femmved undHERARATION B8 MAte iaaiaHioxybbihaiint] s 30 ahyii S kfin-

di chl or onetZ:yirgi-purin-2ylimetieyl)-24methil-tpropanesulfonaniidenat ogr aphy on silica
gel eluting with dichloronethane : nethanol : 0.88 ammonia (97: 2.5: 0.5
by volune) to afford the title conpound as a creamfoam (1.65g). 20 ME:
369 (M#4) "HNWR (CDCI3) 8: 7,89 (1 H s), 7.28 (2H, d), 6.85 (2H, d), 6.00
(1 H br s), 572 (1 H dd), J4.80 (21-1, br 4.16 (1 H, dd), 3.98 (2H,

d, 3.76 (4H, m, 2.33 (2H, 25 m, 1.60- 5 (6H m. WO 01/27131
PCT/ BOO/ 01446 57 PREPARATI 0:

I V- ((6-[(4-Met hoxybenzyl)am pd] -9-tetrahydr H pyr an-

2-yl-9H purin-2-yl } et hyl ) -2k met hyl - | - propagesul fonam de NN, ,rte/ A
solution of 2-nethyl-1 - paesuﬁ_oﬁyl rakt. Chem, 1979,

321, 107-111) (0.84g, 5.poMmfory™i n dichl
to a solution of 2-(anpmgnethyl)-N-(4- hoxybenz)|)-9-tetrahydro-2H pyran
2-yl - 9H purin-6-am ne eparation 19 . 659, 4.48mmol) and triethyl am ne
10 (1.25mL, 8.96mmol) in dry dichloronethane (20nl) and the resulting

m xture Swas stirred at roomtenperature under a nitrogen atnosphere for 2

hours. The 5 sojution of 2-methyl-1-propanesulfonyl chloride (J. Prakt. Chem., 1979, 821,
107-111) (0.84g, 5.36mmol) in dichloromethane (10ml) was added slowly to a
solution of 2-(aminomethyl)-N-(4-methoxyberizyl)-9-tetrahydro-2H-pyran-2-yl—
9H-purin-6-amine (Preparation 19) (1.65g, 4.48mmol) and triethylamine

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
carbonéte and brine, dried over anhydrous magnesium sulphate, fittered 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 (CDCls) 5:7.92 (1H, s), 7.25 (2H, d), 6.84 (2H, d), 6.16 (1H, br s), 5.68

(1H, dd), 5.60 (1H, 1), 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



m xture was washed sequentially with saturated aqueous sodi um hydrogen
carbonate and brine, dried over anhydrous magnesi um sul phate, filtered and
evapor at ed wolese7t®aduced pressure. The resi due was puri f irgdaBop/esal unn 15
chromat ography on silica gel eluting wBth dichl oronmethane : nethanol (99 :
1 by volunme) to afford the title conmpound as a pale yellow foam (1. 55Q).
M5: 489 (M) 20 "H-NWR (CDC13) 8: 7.92 (1 H, s), 7.25 (2H, d), 6.84 (2H,
dy, 6.16 (1 H br s), 568 (1 H dd), 560 (1 H t), 4.73 (2H, br m, 4.40
EgH, g%, 4. 1PHE;ABA‘H@N 213..nqse[wgnm%xybenevl)a(nﬁgp}-gﬁ%wimsc})}lhn%tgygj, g. 058
H, , 1.7 1. .04 H d). el . 1/27131 P 1B 144 5
PREPARATI ON ?1. e&'i’{'%’-’?{’ﬁ'-‘ ﬁ%&‘%{}ﬂéﬁ?ﬁ'}%?{@% 9H- puri n-2-yl ) net hyl ) -
2-met hyl - | - propanesul f onam de hydrochloride I~V T> A'S" b NCO 5 A
sol ution of N—({6-[(4-nethoxybquy|)anino]-9-tetrahydro-2k+pyran-2-y|-9H—
purin-2 yl}nmethyl)-2-nmethyl-I-propanesul fonam de (Preparation 20) (1.55g,
3.17mmvol ) in ethanol (100m) treated with drochloric acid (2N,
4.5ml). The m xture was stir at room tenpe ure for 18 hours, after
which time a 10 crystalline precipitate was fi red off, washed with
et hanol and dried to afford he title conpoundf as a white solid (1.03Q).
M5: 405 (MH), 427 (M\a+) NVR O d6) 8.54 (1 H br s), 7.68 (1
H br m, 7.35 (2H, d), 6. A -

A solution of N-({6-[(4-methoxybenzyl)amino]-9-tetrahydro-2H-pyran-2-yl-SH-
purin-2-yl}methyl)-2-methyl-1 -propanesulfonamide (Preparation 20) (1.55g,
3.17mmol) in ethanol {100ml) was treated with hydrochloric acid (2N, 4.5ml).
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-d¢) § : 8.54 (1H, br s), 7.88 (1H, br m), 7.35 (2H, d), 6.87 (2H,

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

20

25



d, 4.80 (2H, br m, 4.31 (2H, d), 3.72 (3H, s), 2.91 (2H, d), 2.06 (1 H,
m, 0.93 6H, _d). 20 25 WD 01/27131 PCT/ 11100101446 59 PREPARATI ON 22:
(2R 3R, 45, Ii/"’Zﬂ%‘Benzoyt oxy) - 5- [ (et hyl ani no) car bonyl ] - PCT/IB00/01446

2-{2- ([ (isobutyl sul fonyl)am no] net hyT} - 6-[ (4- met hoxybenzyl ) am no] - 9H
purin-9 yl}tetrahydro-3 furanyl benzoate 0 | AP-G-b 5 A suspension of
N. ({6-[ (4-nmet ho) ybenzyl )am no] - 9f +purin-2 yl ) net hyl) - 2-

met hyl -1 -p ' qw ' ' _
0.57mml) In ? ?,ﬂ'@%%@?ﬁet hy é?gqﬁggﬁﬁﬁgﬁtwf\%anﬁﬁﬁ)eégggﬁl refl ux
10 under a2«2:{{{ispbutyisptfopyamiriolmetityl6+{(4-methoxyhenzyBamina]@Has
obt ai ned. Th | ool to roomtenperature and the
sol vent vva?uﬁgﬁ%@ﬂﬁ%@%@%@ﬂ%&%ure. The resi due was azeotroped
from dichi oronet hane and then acetonitrile. The residue was dissolved in
acetonitrile (5m) and treated with a sol uti(gp of
(2S, 3R, 4R) - 5- (acet yl oxy) - 4- (benzoyl oxy)-2 15
[ (et hyl am no) car bonyl ] t et rahydro-3-furanyi b oate (Preparation 26)
(0.30g, 0.68mml) in acetdhitrile (5m) and i met hyl si |yl
trifluoronethanesul fonate .12, 0.68mmol )J The resulting solution was
stirred at roomtenperatur under a nitrogep atnosphere for 19 hours. TLC
anal ysi s showed that sone tarting materg tig_l r ined and so further
trimethylsilyl 20 trifl uorjonet ha‘|>e—su| f ona (3\-6 , 0.17mmol ) added and
o
"

the stirring continued¢

A suspension of N-({6-[(4-meihoxybenzyl)amino}-9H-purin-2-yl}methy|)-2-
methyl-1-propanesulfonamide  hydrochloride (Preparation 21) (0.25g,
0.57mmol) in 1,1,1,3,3,3-hexamethyldisilazane (1 OIr'nI) 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 (2S,3R,4R)-5-(acetyloxy)-4-(benzoyloxy)-2-
15 [(ethylamino)carbonyijtetrahydro-3-furanyl benzoate (Preparation 26) (0.30g,
0.68mmol) in acetonitrile (5ml) and trimethyisilyl trifiuoromethanesulfonate
(0.12ml, 0.68mmol). The resulting solution was stirred at room temperature
under a nitrogen atmosphere for 19 hours. TLC analysis showed that some
starting material still remained and so further trimethyisilyl
20 trifluoromethanesulfonate (0.03mi, 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 sulphate,
filtered and evaporated under reduced pressure. The residue was purified by



for 3 hours. The m xture was diluted with ethyl acetate (20nl) and washed
with saturated aqueous sodi um hydrogen carbonate. The organic | ayer was
separ at ed, VWBREZ¥IMi th brine, dried over anhydrous nagnesommsemipigat e,
filtered and evaporated under reduced §ressure. The residue was purified by
WO 01/27131 PCT/1BOQ 01446 60 col umm chronat ography on silica gel eluting
wth a gradient systemof dichioronethane : nethanol (99.5: 0.5 by vol une)

gradual Iy changing to djchi ororret hane : nethanol_  (99: vol urre) to
afford the t P R‘E’ﬂ: Aegmphy oRysiica geh Alytngs wih. 3591@‘9’%8%’3 tamnf 808

Q/Naﬂ g é)H Nyd?g(@ﬁbﬁ?a ne : n‘?et%o( ?%5@ 85‘3 b?ovél& g?%guaﬁg%ahg‘qig ., 7.61
6.89 (2H, d) dwdalozememane nynethaml @9z 1 Qﬂvql#me) to om;tr(eltltln compound a5 a 2H br

. 4. 44 (2H , 3.47 (LH m, 3.34 (L H m, 291 (2H,
3, 2. 27( ﬂhﬂéhaﬂ H, s%), 1.04((6H, d). PREPAR,(ATIO\IrZr)B: (

(3asS, 4S, 6F5 6aR) - N- Et hyl - 6- met hoxy- 2, 2-
di et hyl t et (TR YT - 3] di | e- 4- b ide 1500 Ho OO
d(ngl ychFoi%%%i%’%ém )]vvagxgdged g?gp\?\nxgg tg a stirred soluti oﬁ
of 20

3aR, 4S, 6R, 6gFi th f1,3]di | e-4-
(3a8 45, 5% Sofhe ORI B ol S 517 B4 T Gl hidayognol oo
i n anhydr ous (1H,a4),07.05 %M, 1.8 mRmbaN M, %)%Id@)«bﬁpamém@?mﬂr ops)

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

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

Oxalyl chloride (14.0ml, 160mmol) was added dropwise to a stirred solution of
20 (3aR4S5,6A,6aR)-6-methoxy-2,2-dimethyltetrahydrofuro[3,4-d]{1,3]dioxole-4-
carboxylic acid (J. Amer. Chem. Soc., 1958, 80, §168-5173) (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 showéd 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 digsolved in anhydrous dichloromethane (200ml) and the resulting



and the mxture was stirred at roomtenperature for 3 hours until gas

evol ution_had ceased. TLC anal ysis showed that sone starting material
still rendYQ®W™2H therefore further N N-di met hyl f ort nanréwgmé‘f(bps) was
added and the stirring was continued for 1 hour. The solvent was renoved
under reduced pressure and the residue azeotroped w th anhydrous

di chi oronet hane (x2). The residue was then dissolved in anhydrous

di chi g /s hBdf46 61
ol ut o waSn weted it (AR ErhiRrind (iR téuidnydrdiuidi 14 15
140m ,  28@80min)ol). Thiiss selution was lefido|stdnd abranm temperatwerfor 48wws.ure for

L i

15 m nut es, reduced pressure. [he residue
was purifi ¢iteted and evaponated rundet ceduxetypressuse.| T regidues wasipwified by a

di ent £ dichi t hape :_ et hyl. t -
o adust 15, BRI rorarbatogtephyoBh aliees ast . ting WRE of gradiBnt, by BI0E)
L ey e s gy e o (1
. . , r , . . , .
(1 H d)), diEh!SHO'(ﬂfthﬁ,"ed&}h&}ﬂP%' @g) 6§)Eb,y ‘6"."&59)?9@?{% f"efﬁ?lwung) ,1.34
(3H S), 1ab% folbw <Olid (AE7RJEPARATI ON 24: (28, 3S, 4R) - 1V- Et hyl - 3, 4di hydr oxy

5- met hoxyt et rahydro- 2-furancarboxamde / / O p -ter ..., CH\ 4 OOA
solution of (3aS, 4S, 6R, 6aR) - N-et hyl - 6- net hoxy- 2, 2-

10 MS : 246 (MH")

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

16 PREPARATION 24: (25,3S,4R)-N-Ethyl-8,4-dihydroxy-5-methoxytetrahydro-

2-furancarboxamide
/
[]
0 I o 77] OH
N "’:o “ OH
[+]
A solution of (3aS,4S,6R,6aR)-N-sthyl-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 still 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 (500ml) and heated under
reflux for 24 hours. The solvent was then removed under reduced pressure and



20 di net hyl tetrahydrof uro[ 3, 4-dJ[ 1, 3] di oxol e- 4- car boxam de (Preparation 23)
(24.60g, 100mmol) and pyridi ni um p-tol uenesul phonate (2.50g, 10mvl) in

nmet hanol (5000hi)27v8s heated at reflux for 18 hours. NVR acaipmiessss howed
that sone starting material still remfi ned. The sol vent was evapor at ed
under reduced pressure and the residue was dissolved in nmethanol (500nl)
and 25 heated under reflux for 8 hours. NVR anal ysis showed that sone
starting material. still remained. The sol vent was renmoved under reduced

pressure oncdhe fesidue ivasg [azepisaned, withodichioraregthans i(3)mia ratlerd theoitler) and

heat ed under gq Bhﬁgagg ot fed The sol vent was then renoved under
reduced pressu and 1 Fi V\gz %7131 PCT/ 1 B00101446 62 the residue was

azeotroped with dichioromethane (x3) to afford the title conpound as an

il (20.50 3 1 d),, 4. 94
(0. 750, ) s RCHERR e g (5l e B, ol 484 Bty heago5°
PREPARATI ON 35 A8 45, o3 5“"“”&”““’?5“) S o nayar bory ] - 2-

en X e am no) car bon

met hoxyt et rai‘gaﬂé ?‘gpi%i é%"ﬁoyo 0 Ja , yO—I OO0OO00 A Zol ution of
benzoyl chloride (30.0mM, 259mm1) I n di chi oronet hane (100m ) was added
sIovaytoasqutlon of 3S, 4f ) - N\- et hyl - 34d|hydroxy5 15

met hoxyt et r aRRRPARATI 41'55 (Benzevioxyi-5diethylamine)cathenyllmmol ) and
pyri di ne (33ngﬁloxﬁ99mrb-3-fhrghﬂm&&8§ﬁt hane (400nl) and the resulting

10
0/ 0/
‘\\‘OH oY op
N % \/}‘j K o
[+ 0 J :
0

OH

A solution of benzoyl chloride (30.0ml, 259mmol) in dichloromethane (100ml)
was added slowly to a solution of (25,3S,4R)-N-ethyl-3,4-dihydroxy-5-

15 methoxytetrahydro-2-furancarboxamide (Preparation 24) (20.60g, 100mmol)
and pyridine (33.0ml, 409mmol) in dichloromethane (400ml) and the resuiting
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, 300mi). 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 sifica get 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 titte compound
as an oil and as a mixture of o and § anomers (37.0g).



m xture was stirred at roomtenperature for 18 hours. The sol vent was
removed u reduced pressure and the residue was partitioned between

di et hyl et mnzﬁa hydrochl ori ¢ acid élwl 300nt). The | RfEVEM#4E separ at ed
and the aqueous 20 | ayer was re- extr&ted with di ethyl ether. The organic -
| ayers were conbi ned, washed sequentially with water and brine, dried over
anhydr ous nagnesiun1 sul phate, filtered and evaporated under reduced

h | -
Bt g i ¢ 1AMRLEBEFS a0 SHE U Y eE TS o 788 SH U T3, 55 O
by vol une) dJ, azraemeﬁ (ﬂh-larlg) 16)65 ¢1H5bdimh5@8o(tH, a) 6. 60c(D§'5h¥yIdd¢,t5146 (80: 20

and 0 anonel €2 8525 Bk AAITIBERF o8 b m Q%f’ién%s‘“(%o’érﬁ) %"

8. 16 (0. 5H, (0I75H,%5)25.39 (218,Hn), )23 BHQ).(1. 5H, d), 7.81 (0. 5H, 7.25-7.66
(6H, m, 6.65 (1H, br nm, 5.88 (1H m, 5.60 (0.75H, dd), 546 (0 25H, d),
5.23 (0. ‘)55H d) 5.17 (0.25H, t), 4.80 (1H, m, 3.59 (2.25H, s), 3.49

(0. 75H, s), pREPARAMO 3 BRoEhe

(2S, 3R 4R) - 5 é‘@(‘:et onﬁsi s%;ehré@:s (Aéetyﬁ»@? Oyibicy)2-

[ (et hyl am nHg ammpr)qar on rq—arurgnvlbenme YOol ~oo0 10 A
solution of (3R 4R 5S)-4-(benzoyl oxy)-5-[ (et hyl am no)carbonyl |- 2-

met hoxyt et rahydr o- 3-furanyl benzoate (Preparation 25) (37.08, 89.6mmmol) in
a mxture of acetic acid (330mL, 5.77nol) and ace\ic anhydride (67ni,

709mmol ) was cooled to -C and _treated dropw se h hydrochloric. acid
(12N, 15 7.0m , 132mol ). The m e was stirred f 18.rs, during

which tinme it was w0 : 0.

10 .
A solution of (3R,4R,55)-4-(benzoyloxy)-5-[(ethylamino)carbonyl}-2-
methoxytetrahydro-3-furanyl benzoate (Preparation 25) (37.0g, 89.6mmol) in a
mixture of acetic acid (330ml, 5.77mol) and acetic anhydride (67mi, 709mmol)
was cooled fo -10°C and freated 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
(1000mi) 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 changing to
dichloromethane : diethyl ether (90 : 10 by volume) to afford the titile compound
as a mixture of a- and B-anomers (15.409).



allowed to warmto roomtenperature. After re-cooling the mxture to 0C
water (1000m ) was added slowy and the m xture was extracted with ethyl
acetate (3W00MAy31 The organic | ayers were conbi ned, wayiiedsdmpudenti ally
with water, saturated aqueous sodi umshydrogen carbonate and brine, dried
over 20 anhydrous magnesi um sul phate, filtered and evaporated under reduced
pressure. The residue was purified by colum chronat ography on silica gel
efuting with a gradient systemof diethyl ether : pentane (66 : 44)

gradual ly changing to diethyl ether:pentane (100:0). The residue was

further purifHaMRYCDOY) 8nTs, mr(@sﬁt egrvagm oA, a) rw(ﬂﬁh eﬂ t:rt a; ghth a
gradi ent systgﬁm of _25 di.chl or onet hane : vol ume)

gradual 'y ch 5%7165 {64 %I%?%ﬁ%t‘ﬁaﬁh GSQdGOeQFKWT na ﬁéﬁ (9@3“ brm), By2vol ure)

to afford th d e 440 WO
01 27191 peTiRek 8 SRR aR s g DO g7 Mk, s A (0049000

d), 7.92 (1. (G4HH), 41?67(9%%@%@14 m),24177(168§‘l.(ﬁ1-216)(1251 BB 1.20 @BH, d),

6.62 (0.4H, 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, ..

PREPARATI ON PAA

di phenyl et hylpﬁgm nolﬁglb\ll-@ga #ﬁkﬁfoéﬂﬁmi%éﬁ?nlédﬁoxyt etrahydro-2 10
f ur ancar box a#ipienyle hﬂﬂﬂm’iﬂﬂ N'leﬂm yi) rikethyl-B|4-dihgdraxyterabydrai2-O Cry | N
Ph 10 furancarboxamide

Hsc'\

f " Y,
,L :(L Ph
\ Hy C’\ H,
5 J\J
g el
10% wiw Palladium on carbon (400mg) was added to a solution of
15 (25,3R,4R,5R)-4-(benzoyloxy)-5-{2-cyano-6-{(2,2-diphenylethyl)amino]-9H-
purin-9-yl}-2-{(ethylamino)carbonyljtetrahydro-3-furany! benzoate (Preparation
7) (2.0g, 2.70mmol) in ethanol saturated with ammonia (40mi). 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 dichioromethane : methanol : 0.88

concentrated aqueous ammonia (95 : § : 0.5 by volume gradually changing to
90 : 10 : 1 by volume} to give the title compound as a solid (1.2g).



HOHC'NONNNHL2 OO0 HHOOH 10% w w Pal | adi um on carbon (400ng) was
added to a solution of 15 01446

(2S, 3R, 4RSKY M2 Henzoyl oxy) - 5- [ 2- cy {150 6- ((2, 2- di pheny!l EEHIRY A 01 - 01+
purin-9 yl}-2-[(ethyl am no)carbonyl JTetrahydro 3-furanyl benzoate
(Preparation 7) (2.0g, 2.70muvl) in ethanol saturated with amonia (40nil).
The reaction m'xture was stirred under an atnosphere of hydrogen (414kPa,
60psi) for 'sftgi45-8.90 (1H; bee), 7M5ong0 (foiang! (Trade -
Mar k) and 2 evap rat e'g‘,({}?&?}?(}?ﬁgg 8mr essudr‘e-ﬁr W§) cq%u )s3 purified
by col um &hﬂfﬁﬁﬂ(ﬂ@ialp)hir7@n4§ill(2|¢d“bé+3%ffﬂpl(ﬁ5 {3125% @Hﬂ B¢ hane :

nmet hanol rated aqueous ammonia (95 : . 0.5 by vol une )
gradual | y cﬂ&ﬁ@%é:%%% 10: 1 by volune) to give the title conpound as a
solid (1.2g). WO 01/27131 PCT/1BOO' 01446 65 ' H NWR (D6-DVSO) 8: 8.55 (1
H s), 8.45-8.30 (1 H br s), 7.45-7.10 (1 OH, n), 6.10-6.00 (1 H m,
4.70-4. 58 (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 WO 01/27131 PCT/1BOO 01446 66 PHARMACOLOG CAL
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Al'l the conpounds of Exanples 1-11 were tested for anti-inflanmatory
activity 5 by their ability to inhibit neutrophil function (which

i ndi cat es Aamopegeat or agoni st activity) by the nethod desasickedson page
20 and all had an IC50 of less than X6m cronolar. WO 01/27131

PCTI 1 BOO/ 01446 67 CLAIMS 1. A conpound of the formula R HNC N N N- SI1A--
R2 NNN'' ~~v OORL ' """"OH HN (I) O OHS5 or a pharmaceutically
acceptabl e salt or solvate thereof, wherein R is hydrogen or Cl-C6 al kyl
optionally substituted by 1 or 2 substituents each 10 independently

sel ected from phenyl and nap ' apht hyl  being
optionally substituted by Ci- éﬁéﬂé ?Qﬂ”g %gge? hal o or cyano; Ais a
bond or Cl1-C3 al kylene; .15 R2 is (1) hydrogen, Cl-Cs al kyl, C3-C7

| oal kyl | ‘ : I i ivijgPht hy
L L T ol Ao it ity sk gyl iy
al koxy- ( C,5 Chy- telry abilitiz31e3 hthibitl n@streptiilk functisri {whioh (icdicai®s- AR& yrleceptor
F uoro- (C1- CoRist S2tity) 6 the mtth\8¥eeribbd bR page’Be ant e had dickrof 1685 ©7

than 1 micromolar.




cycl oal kyl, -S(O nmR4, -NR3R3, -SO2NR3R3, -CONR3R3, -NR3COR4 or 20
-NR3SQ2R4, with the proviso that R2 is not hydrogen when A |s a bond, or
(ii) when“WOMLTBI_ 3" 4l kyl ene, - NR8 -OR3, - COOR3, - CPEHBOONYMpL, N,
- SO2NR3R3, -NR3COR4 or - CONR3R3, or iii) a Clinked, 4 to 11 menber ed,
nmono or bicyclic heterocycle having either from1l to 4 ring nitrogen
aton(s) or 1 or 2 nitrogen and 1 oxygen or 1 25 sul phur ring atons,
optional | yoggagMBst i t uted by oxo, Cl-Cs al koxy-(Cl-Cs)-alkyl, 11~11 GL MS
WO 01/ 27131 PCT7T1B00/ 01446 68 R3R3N- (Cl-C6)-al kyl, fluor o-(CI - 6) - al kyl,
fl uoro-(C1l-GCs)-al koxy, fl uoro (C2-C5)- al kanoyl, hal o, cyano, -ORS, R6,

- COR5, - NR3§RS, Qg;@%" ula- SO02NR5R6, CO\IR5R5 - NRESQ2R6 or

- NRSCOR6 and optionally N-su stituted by Cl-C6 al koxy-(Cl-C6)-al kyl,
R3R3N- (C2- C6) -al kyl, fluoro-(C,-C5)-alkyl, fluoro 5 (C2-C5)-al kanoyl, R,

- COR5, - COCRS, S(O)nRG - SO2NR5R5 or -Q@\IRSRS; R3 is H Cl-C6 al kyl, C3-C7
cycl oal kyl or phenyl; 10 R4 is Cil- csH | kyl, C3-C7 cycl oal kyl or phenyl; R5
is H Cl-C6 al kyl, C3- C7 cycl oal enyI napht hyl or het; 15 Rs is
Cl-Cs al kyl, C3-C7 cycl oat kyl, pht hyI or het; 20 m sQ, lor2;
"het", used in the definitions % a ﬁ C—Iinked pyrrolyi,

I m dazolyl, triazolyl, thienyl, , & azol yl ;. thiadiazolyi,
oxadi azolyl, pyridinyl, 25 p r mdii nyI pp [ a2| nyl, pyrazinyl,

qui nol i nyl, isoquinoli nyIR belzi M. dagpl vyl . qui nazoli nyI pht hal azi nyl ,
benzoxazol yl or qui noxal jmyl, opti onal ly substituted by Cl1-C6 al kyl,
Cl-C$ al koxy, cyano or ha ()

5 (o]

OH

or a pharmaceutically acceptable salt or solvate thereof, wherein

R' is hydrogen or C4-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 C4-Cs alkyl, C1-Ce alkoxy, halo or cyano;

A is a bond or C4-C;3 alkylene;

15 R2is (i) hydrogen, C;-Cs alkyl, Cs-C; cycloalkyl, phenyl or naphthyl, said Cs-C7
cycloalkyl, phenyl or naphthyl being optionally substituted by Ci-Ce alkyl,
phenyl, C-Cs alkoxy-(Ci-Cg)-alkyl, R®R3N-(C-Ceg)-alkyl, fluoro-(C1-Ce)-alkyl,
fluoro-(C1-Cg)-alkoxy, C»-Cs alkanoyl, halo, -OR®, cyano, -COOR®, Cs-C;
cycloalkyl, -S(O)mR*, -NR°R®, -SONR°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 C-Cs alkylene, -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, C1-Cg alkoxy-(C1-Ce)-alkyl,

e
T




30 R7 is methyl, ethyl or cyclopropylnethyl; and I 1fttQ h u |l 11jflhl(
1111111 * ¢ L WD 01/27131 PCT/ MDO/ 01446 69 either, R8 and RO, taken

t oget her wi twodimmai trogen atomto which they are att acheadmomasent
azetidinyl, pyrrolidinyl, piperidinyl énorpholinyl, piperazinyl,
honopi peri di nyl, honopi perazi nyl or tetrahydroisoquinolinyl, each being
optionally substituted on a ring carbon atomby Cl-C6 al kyl,

Cs- C8
cycl oal kyl, 5 enyl, Cl-C6 al koxy-(C,-C6)-al kyl, AW (C, -C6)-al kyl,,
fi uoro- (Cl1- EbN h'&)‘alk!h\lﬂgﬂ&(a:(ébmﬂ(%rﬂl@zo'@rﬁﬁ)kﬂi'ﬁ@% ,ﬂ“QFRJ‘&J&béﬂbnal |y
substituted i 0 B | SN n B _&reyggii trogen at om by
Fltor o- (G - cAEPky o, GRRS DR B CORENRTENGOOR™ SIQARL | Sonmars.
-NR3COR4 or -8SB3¥B 4,—C@Nﬂ%5R§a-Nﬂ!5$0§B¥alz+Nﬂm andioplinnefly pesubstituted y |
bei ng optionall u It uted o h kN A0 @k 01N a hed to A
by Cl-C6 al k?ly ,ébﬁ@%@{qxv-&-@-ﬂh&roﬁi@f@:@a@) -"é{" k'yiqa,io @Q‘I\?ﬁ@&g@%ﬁkw ,
f1 uor o- ( Cls CR{C,-G)atkandyh-FEs-COR% ROQOR®; SIORR®, €S0, NE R \or HFGANR/R?; - SO2R4,
- SO2NR3R3 or -CONR3R3, or, R8 is H, Cl-C6 al kyl, C3-C8 cycloal kyl, phenyl
or benzyl and RO is H Cl1-C6 15 alkyl, C3-C3 cycloal kyl, phenyl, benzyl,

fluoro-(Cl-C6)-al kyl, -CONR3R3, -COOR4, C2-Cs al kanoyl or -SO2NR3R3. 2. A

conpound as clsaimed in claim1 wherein 20 R]].is hydr ogen or Cl1-C6 al kyl
optional Iy sdbd$Hs Ge-e aliyl, Cadyr oycloglhorineRYls each i ndependent!ly sel ect ed

from phenyl and napht hyl, said phenyl and naphthyl being optionally
substituted by Cl1-C6 al kyl, Cr-C6 al koxy, halo or cyano; Ais a bond or
Cl-C3 alki@ene; 25 R2 is (i) hydrogen, Cl-C6 al kyl, C3-C7 cycl oal kyl,

phenyl or nappthgl c. syl ¢, Scloalkyl or phenyl;

R®is H, Cy-Cs alkyl, C3-C; cycloalkyl, phenyl, naphthyl or het;
16

R® is C4-Cs alkyl, C5-C7 cycloalkyl, phenyl, naphthyl or het;
20 mis0,1o0r2;

“het”, used in the definitions of R® and R®, means C-linked pyrrotyl, imidazolyl,
triazolyl, thienyl, furyl, thiazolyl, oxazolyl; thiadiazolyl, oxadiazolyl, pyridinyl,
25 pyrimidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
quinazolinyl, phthalazinyl, benzoxazolyl or quinoxalinyl, each optionally
substituted by C4-C; alkyl, C-Cs alkoxy, cyano or halo;

30 R’ is methyl, ethyl or cyclopropylmethyl; and

NI



cycl oal kyl, phenyl or naphthyl being optionally substituted by C-C6 alkyl,
phenyl, Cl-C6 al koxy (C1-C6) -al kyl, am no-(C1-C6)-al kyl,
fl uor o- (Cfv%y iyl , £l uoro- (Cl- C8) - al koxy, C2-Cs aI KREETRO0OMAE o - OR3,

cyan, -COOR3, C3-C7 30 cycl oal kyl, (O nR4, -NR3R3, -SO2NR3R3, - CONR3RS3,
-NR3COR4 or -NR3SQ2R4, with the provi so that R2 is not hydrogen when Ais
a bond, Il 111111 WO 01127131 PCT/ 1B00/ 01446 70 or (ii) when Ais CC3

or ) conarEe B R S dogerhEdin 18 Tifen aiohh to SHGED, are O

het er ocycl @tlaabedwgﬁpresemgzetmloyh pyrrolidinl, mgermlmﬂogmmmllom pjpesazinylor 2

by oxo. - citemopNR Cholapittelbl’ o ieeath ipdiboiRIE kof g | {1t ed

f1 uor o- ( Cloﬁﬁ@onaillqudbstltutenbond ﬁng cajbonl &tomy by 1G:t@¢ alkyl- TGy cyckdalinoy | |

h?ll(]C\)IRSCRy " Dpnt B ORI ) %58‘;@%'@ %V? Blpror (GirZipha EVB oL 5

?Icléog ( C1-CONRER% COGRA 0p-CLs @aaamylkwnd bptiomally (substRE)edaoliya ,ringl uor o 10

(1v) vhon ReTEBhasomiot AACEHLIO A TG PiteBen 2o By Hypro-Corcamikpapao,

p: Lk)elr i di Ryl-ojaér%varﬂer- -Nréﬁlmi’%bsoall?&m | NRACIOR‘Cof uha?$?m‘?¢my Cl- C6
a en a am no a ,

fl ugr 0- FCl-séS') n'aer@\n- - %Rﬁ ﬁoé'@PlP@B%Z'"'éT ing QE’é"’Cg?)éFH m?ﬁ'a!he - ORS,
cyano, t&oﬁﬁé,mtfsgeﬁ?atsuph&aéﬂa&ed 16D l\g‘&f} kyl! crbg CO'\'R$R3,
- NR3COR4 or_ - optionally subst | tu ed by Cl- é phenyl ,
Cl-Cs al koﬁp)-el!sﬂ Bell%-'\h(%yﬁ§ )-aliyl iare-C Cy)-alieyl (fé@ Bé-) al kyl

Cr CS al kan EQWR% q\mﬂﬁa O) rrR4 - SozNRBRB or - CO\IRBRB;
20 R3 is @é&cl al kﬂzﬁo‘}r %%enyl %MbNRaﬁ '
or, R® is H, C;-Cg alkyl, C3-Cg cycloalkyl, phenyl or benzyl and R®is H, C-Ce
15 alkyl, Cs-Cs cycloalkyl, phenyl, benzyl, fiuoro-(C1-Ce)-alkyl, -CONR’R’, -COOR®,
Cz-Cs alkanoyl or -SO,NRR®.

2. A compound as claimed in claim 1 wherein

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

A is a bond or C4-C3 alkylene;

RZ%is (i) hydrogen, C-Cs alkyl, Cs-C7 cycloalkyl, pheny! or naphthyl, said Cs-C7
cycloalkyl, phenyl or naphthyl being optionally substituted by C4-Cs alkyl,
phenyl, Cy-Cs alkoxy-(C1-Cg)-alkyl, amino-(C¢-Ce)-alkyl, fluoro-(C+-Ce)-alkyl,
fluoro-(C+-Ce)-alkoxy, C>-Cs alkanoyl, halo, -OR®, cyano, -COOR®, Cs-C7

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,

R
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R4 is C1-C6 al kyl or phenyl; R5 is H Cl1-C6 al kyl, C3-C7 cycl oal kyl,
phenyl, naphthyl or het; 25 R6 is Cl-C6 al kyl, C3-C7 cycl oal kyl, phenyl,
napht hyI or WRH2713% s0, 1 or2; 30 "het", used in the def ipTiBmnssanet R5 and

Rs; neans C-linked pyrrolyl, imidazolyP, trazolyl, thienyl, furyl,
thl azol yl, oxazolyl, thiadi azol yl, oxadiazolyl, pyridinyl, pyri m' di nyl,
pyri dazi nyI pyrazi nyI qui nol i nyl | soqw nol i nyI benzi m dazoly

S L I R OB SR B, 395286%&66@7#% ) onal |y

substi t ut ed b@NCJS@mR?HQyJNnacDRi@rad;@wR" cyano or halo; and R7 is nethyl,

A corrpound as clainmed in claim1l or clalm

et'hyl or cycl opro :
2 wherein A % a rﬂrjr&'&%edﬂéeﬁﬂdmmb%rg c'I“&P?rEEIbFYP @I"GF@W‘FY‘:@(“QM'OQ m2

wherein A seﬁﬁe% 4't5Wrﬁi§Q1t im1l
wherein A |s 3 %% ene. ”%%n%tmﬁ@boun as c ai e &Vg?g?)'rrn% wherein A

:/v?] - CHocHAR s!‘Bh‘?" ring atamsooptienally Cisubstdutedbyoxp, Grer aﬂ@m&m@éeﬂlw ng cl ai ms
R2
erein i § B1$t | {(51:5%%1% ’ﬂuﬁ*be@-csgﬁlkgﬁﬂmtggbh gsgélﬂo%ﬂp%#g—(ﬁel é?'al -

optionally su
wherein R2 |§lkmviwalo,mvpnmpgaa RZ6COR3 ,pNﬂ?ﬁF -COORY, F§(Q)sBh- 1 -yl , phenyl,

£ e B St b o SRR WSl

by C4-Cs alkoxy-(C1-Ce)-alkyl, amino-(C2-Cg)-alkyl, fluoro-(Cy-Ce)-alky}, fluoro-

10 (Cz-Cs)-alkanoyl, R®, -COR®, -COORS, -S(0)xR®, -SO.NR°R® or -CONR®R®,
or (iv) when A is C,-C, alkylene, N-linked azetidinyl, pyrrolidinyl, piperidinyl
or piperazinyl, each being optionally C-substituted by C;-Cs alkyl, pheny!, C+-Ce
alkoxy-(C1-Cg)-alkyl, amino-(C1-Ce)-alkyl, fluoro-(C-Ce)-alkyl, fluoro-(Cy-Ce)-
atkoxy, C2-Cs alkanoyl, halo, -OR®, cyano, -COOR?, C5-C; cycloalkyl, -S(O)mR*,

15 -NR°R®, -SONRR®, <CONRR?, -NR’COR* or -NR®SO,R* and optionally N-
substituted by C.-C; alkyl, phenyl, C;-Cs alkoxy-(C1-Cg)-alkyl, amino-(C2-Ce)-
alkyl, fluoro-(C1-Cg)-alkyl, C2~Cs alkanoyl, -COOR?, C3-C; cycloalky!, -S{0)mR?,
-SO.NR*R® or -CONR’R?;

20 R®isH, Ci-Cs alkyl or pheny;
R*is C4-Cs alkyl or pheny;
R®is H, C;-C alkyl, Co-C; cycloalkyl, phenyl, naphthyl or het;
25
R® is C4-Cs alkyl, Co-C; cycloalkyl, phenyl, naphthyl or het;
mis 0, 1 or2;
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,
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being as defined in claim1l. 25 10. A conmpound as clainmed in claim?9
wherein R8 ng Eﬁ taken together wth the nitrogen to which they are
attached r¥%¥ &R piperidinyl. 11. A, conpound as cl ai mEETR4E5, 1
wherein -A-R2 is nethyl, n-propyl, iSopropyl, 2-nethylprop-1-yl, phenyl,
4- phenyl phenyl, phenyl nethyl, 1- naphthyl 30 2- naphthyl or

pi peridin-1-yl)ethyl. I I ii Il ' ~l~l~11 1"~ * CLNSIis ::

2- (

WD 01/ 27131 gp@n@ﬁi C n recedi ng -
cl ai m wher e| E@blﬁfgﬁﬂ"éﬁ&ﬂi%& agotm)tu e aﬁﬁ% éé}dmlﬁgﬁl érgup(s) )
sai d phenyl sgb%ilhq!i@dbylﬁ'm@egillmbt(ho@aalk9xy,mOltllﬂlesdiﬂdy Cl C6 al koxy. 5 13. A

compound as clainmed in claim12 wherein Rl I's 2, 2-di phenyl et hyl or
(4- met hoxyphenyl ) et hyl . 14. A conpound as cl ai med in claim1 which is

sel ect ed fr &his methyl, ethyl occycidpsopyimetifyl. 10 -

(2S, 3S, 4R, 5R) - 5-{2-{[ (benzyl sul fonyl ) am no] et hyl }-6-[ (2, 2-

di phenyl €t hyl ) am no] - 9N- puri n-9-yi ) - M et hyl - 3, 4- di hydr oxyt et r ahydr o- 2-

f urancar box8m deA cogpoind dS:chaffhedin daifr £ oEeHimBmharahWis)abn@] 2-

{[ (propyl sul fonyi)am no] met hyl }-9i f putin-9-yi)-Nethyl -3, 4-di hydroxyt et rahy
dro- 15 2-furancar boxam de;

(2S, 3S, 4R 5R) - 5- Abednipbuhddas futdiinedt thy bl mir daim 2 wherein A is Cy-Cs
{[(isopropyl ﬁ<§| f onyl )am no] met hyi }-9/fpurin-9-yl)-Nethyl -3, 4-
di hydr oxyt cBl8PBr 0- 2 fur ancar boxani de;

5. A compound as claimed in claim 1 wherein A is C»-C3 alkylene.
6. A compound as claimed in claim 5 wherein A is -CH2CH,-.

15 7.  Acompound as claimed in any one of the preceding claims wherein R? is
C1-Cs alkyl, phenyl or naphthyl, said phenyl being optionally substituted by

phenyl.

8. A compound as claimed in claim 7 wherein R? is methyl, n-propyl,
20 isopropyl, 2-methylprop-1-yl, phenyl, 4-phenylphenyl, 1-naphthyl or 2-naphthyi.

9. A compound 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 piperidinyl.

11. A compound as claimed in claim 1 wherein -A-R? is methyl, n-propyl,

isopropyl, 2-methylprop-1-yi, phenyl, 4-phenylphenyl, phenylmethyl, 1-naphthyl,
30 2-naphthyl or 2-(piperidin-1-yl)ethyl.

-
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(2S, 3S, 4R, 5R) - 5- (6-[ (2, 2-di phenyl et hyl ) am no] -2 20

{[ (phenyl sul fonyl ) am no] net hyl ) -9t f puri n-9-yl)- Mt hyl - 3, 4-di hydr oxyt et r ahyd
ro- 2-furand¥@Buxasn de; (2S, 3S,4R 5R)-5-(2-{[([1,1 PCTABO0/01446

" -'bi phenyl ] - 4-yl sul fonyl ) am no] met hyl )226-[ (2, 2-

di phenyl et hyl ) am no] - 9H pudn 9 yl)-111: et hyl - 3, 4- di hydr oxyt et r ahydr o- 2-
furancar boxam de; 25 (2S, 3S, 4R, 519)-5-(6-[ (2, 2-di phenyl et hyl )anm] -2-{[(1

ht hyl sul f oyl ) gni t hyl ) - OFF -
Y U\, by ! Acomancassibimad i By praceding slaii hasein i s Ge-Cs alky
2S, 3S, 4R, 5R)subst g - .
glap ht hyl sul f ésrﬁﬁlsgtgﬂgﬁ' ﬁetgthg b oE %@P*’Zr‘%ﬂﬂﬁ"%@ﬂ %"P $) peing opficnally . ahyd

3

ro- 30 2-fur SPaHYIedD @eCs alkoxy + s WO 01/ 27131 PCT/ 1 BOO/ 01446 73

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

{[ (et hyl sul f onyl ) am no] net hyl ) - 9H puri n-9-yi ) - N-et hyl - 3, 4- di hydr oxyt et r ahy
d ro- 2-fuParidar béxeampmnd  asclnerRinseiing 12 ovierain RYdisp2 2dighenpigthybot no - 2-

i hyciroxyt ef (ARARBNDhBRIRRRT, O 1 ger oY ety oS 4
(2S,3S,4R, 5R) - N-et hyl - 3, 4-di hydr oxy-5-{2- ([ (i sobutyl sul f onyl ) am no] et hyl } -
and (25, a5, 4k sri eobuiRas CHIERA pim, | Ml édosit fof 1 group
pi peri di nyl ) ebhsistirgudff onyl } ani no) met hyl | - 9Hpurin-9-yl}-N -ethyl -3, 4-
O RN el RS Famaoehp o et ool 1Y
diphenylethyl)amino}-9H-purin-9-yi}-N-ethyl-3,4-dihydroxytetrahydro-2-
furancarboxamide;
(25,35,4R,5R)-5-(6-[(2,2-diphenylethyl)amino}-2-
{{{propylsulfonyl)amino}methyl}-9H-purin-9-yi)-N-ethyl-3,4-dihydroxytetrahydro-
16 2-furancarboxamide;
(25,35,4R,5R)-5-(6-[(2,2-diphenylethyl)amino}-2-
{I(isopropylsuifonyl)aminojmethyt}-9 H-purin-g-yl)-N-ethyl-3,4-
dihydroxytetrahydro-2-furancarboxamide:
(28,38.4{?,51?)-5—(6-[(2.2-diphenyleihyl)amino]-z-

20 {[(phenylsulfonyl)amino]methyl}-sl-i-purin-9-yl)-N-ethyl~3,4-dihydroxytetrahydro-
2-furancarboxamide;
(2&38,4H,5R)-5—{2—{[([1,1‘-biphenyl]-4-ylsulfonyl)amino]methyl}-6-[(2,2—
diphenylethyl)amino]-9H-purin-9-yl}-A-ethyl-3,4-dihydroxytetrahydro-2-
furancarboxamide;

25 (25,35,4R,5R)-6-(6-[(2,2-diphenylethyl)amino)-2-{[(1-
naphthylsulfonyf)amino]methyl}-8H-purin-9-yl)-N-ethyl-3,4-dihydroxytetrahydro-
2-furancarboxamide;
(25,38,4R,5R)-5-(6-[(2,2-diphenylethy)amino}-2-{{(2-
naphthyisulfonyl)amino]methyl}-9H-purin-9-yl}-N-ethyl-3,4-dihydroxytetrahydro-

30 2-furancarboxamide;

-
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15. A pharmaceutical conposition including a conpound of the fornmula (1) or
15 a pharrrg‘;:euzzi cally acceptable salt or solvate thereof, as clained in any
one of NE i ng cl ai ms, toget h% wi th a phar maceut YABMO1446c ept abl e
excipient, diluent or carrier. 16. conpound of the formula (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 canent . J, e of 2 sformula (1) or a

phar maceut i é%%??"@?@g§t‘§ﬁ@§§ﬁ?ﬁw§§¥@%@%§? conposition thereof, as
clai med | n {(methyisulibnyt)aemimajmeftiyl)d0 H-pufis-9aylE Nidihy3st-dibgdioxgteirahydro- t he
manuf act ure ﬁf a rrg)gal cr%ﬁr_]t to treat a disease for which an Al a receptor
agoni st is PrtfancAmexamude; the yse of a conmpound of the formula (1) or a

phar maceut i (;_zs,B$,4R;.5gpgl(el_ng-aighénywmy[ymmopg. conposi tion thereof, as
one of c|aips respectively, for the

| ai med i 1 14 15
ﬁnﬁhpzct :n‘"p e?[g¥°%%v'§v\‘{qn¥|)Wi’@iﬁﬁ@%‘&?%ﬁﬁk&gﬂﬂﬂwﬂ-ﬁ1111 L1111 1ii *cC
L M 4. WO OdiwdrokteliahydBSYurdtafboxathidd. The use of a conpound of the

formula (1) of a pharndceutically acceptable salt, solvate or conposition

t her eof , as(2$.854H5 RhNathylS:-diydeoxuSrig-{[(sobytylsulfapy) aminojmetmdl-éi vel y, for
th f ' : '
i sease. o WEmeRoabeREldraRErS bifin's)iretdifRiaBiiraRtadolaiibl 88 Y
from the gr @H3SAFSRBES{e{2@dipbenylethdigmingl-2{fl2<{ist r ess syndrone (ARDS),
oy 5 pEBER S ARG i AR S AL M goner v seae
dihydroxytetrahydro-2-furancarboxamide;
and the pharmaceutically acceptable salts and solvates thereof.

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

15 a pharmaceutically acceptable sait 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 to 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.

o
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enphysema, bronchiectasis, chronic sinusitis and rhinitis. 10 21. The use
of a conmpound of the fornmula (1) or a pharnmaceutically acceptable salt,
sol vate or ¥PEIEdi on thereof, as clained in any one of rdraBrmwi44d to 14
and 15, respectively, for the manufact’re of a nedicanent for the
treatnment of septic shock, male erectile dysfunction, hypertension, stroke,
15 epilepsy, cerebral ischaem a, peripheral vascular disease, post

i schaeni f di abet t ojpd arthriti |
ol orosi s, padi alhe Uee, of gt HomRAIAp e omnih )’ of 4 rarnBeedini P
Crohns di seag@ceptable 28 EoNale oPSRposiiciEAERof, Ideldaﬁdnadtireanwh@ ofclgivd ritis,

non- Hel i obact er | ori astrltls non- -steroidal anti-ipfla tor
drug- i nduced ! d%gée“’ld& ‘heesgactively. for ther magyfaptuge. of Gt meﬁp

di sorder, or t,fegfmmgpgr%wd,sggseﬁ met hod of treatnent of a rramml
including a human being, 'to treat a disease for which an Ala receptor
agoni st i Pindicated, including treating said nmammal with an effective

amount of a g {Tpoﬂgga%lam?@d noéléﬂ'ﬂ (vhéreq re%?Sél'szé'ﬂi@dW lgany one of

acceptabl e sa vate or conp
clains 1 to tansistinglef aduttspasptram yhstre$ smdremadAHﬂS)t beenahilis: chronic manmal |

{reat i g sai SONGHS: clifopis Sebiififive, liohaty” TRBRAL ofiR® ABfosis, Meila D
formula (1) emphysdmas bedrechientasid, ichrdnio/simesitispanalrhimitisal t, sol vate or

conpositi thereof, as clainmed in any one of clainms | to 14 and 1S,
respectively. | 111N111111 Dil1211111111111 * CN $ WO 01/27131

PCT/ 1800/ 01429, T7the24isefofmal @ompoind refathee fdrmufa i) nomapiphatmadestically a hunan
being, to tr gccep?able salt, solvate or composition thereof, as claimed in any one of claims
1 to 14 and 15, respectively, for the manufacture of a medicament for the
treatment of septic shock, male erectile dysfunction, hypertension, stroke,
15 epilepsy, cerebral ischaemia, peripheral vascular disease, post-ischaemic
reperfusion injury, diabetes, rheumatoid arthritis, multiple sclerosis, psoriasis,
allergic dermatitis, eczema, ulcerative colitis, Crohns disease, inflammatory
bowel disease, Heliobacter pylori-gastritis, non-Hellobacter pylori gastitis, non-
-steroidal anti-inflammatory drug-induced damage to the gastro-intestinal tract or

-20 a psychotic disorder, or for wound healing.

22. A method of treatment of a mammal, including a human being, to treat a
disease for which an A2a receptor agonist is indicated, including treating said
mammal with an effective amount of a compound of the formula (l) or with a
25 pharmaceutically acceptable sait, solvate or composition thereof, as claimed in
any one of claims 1 to 14 and 15, respectively.
23. A method of treatment of a mammal, including a human being, to treat
an inflammatory disease, including treating said mammal with an effective
30 amount of a compound of the formula (1) or with a pharmaceutically acceptable
salt, solvate or composition thereof, as claimed in any one of claims 1 to 14 and
15, respectively.

A



respiratory disease Including treating said mammal with an effective
anmopunt of _a ound of the formula (1) or with a pharnaceutlcally

accept abl 3"‘%%’%7‘ 15 sol vate or conpos; tion thereof, as c PATTROY01440 any one of
claims 1 to 14 and 15, respectively. 25. A nethod as claimed in claim24
where the disease is selected fromthe group consisting of adult
respiratory distress syndrone (ARDS), bronchitis, 10 chronic bronchitis,
chroni c obstructive pul nonary di sease, cystic fibrosis ast hma, enphysems;
bronchi ectasis, chronic sinusitis and rhinitis. A nethod of treat ment

of a mammeP4. i ndinethed of traatmant pka fammgl, dncluding §J}5¥‘P¥‘ Rejpgo kRt 8 erect i | e
dysfuncti O?esgr}}ifq‘?%hﬁgﬁéé’ qnclﬁ&tﬁ% |fr‘3at| tén& Pr?éfnnﬁﬁﬁ:ﬁl‘? bileffedfivd &MBaMBIA,

peri pheral aem c reperfusion inj ur?/ di abet es,
r heunat oi d aacampourids of rthe tfo;mtdas(t)l gr mﬂwsa M!ﬂjmmiﬁa"hlﬂcé%tﬁb edéalbatitis,

CEEET A PG 05T ST ST Bt

non- st er oi despeetivaly. i nfl ammat ory drug- |nduced damage t0 the.
gastro-intestinal tract or a psychotic 20 disorder, or for wound heali ng,
Including treating said manmal with an effective anmount of a conmpound of
the formul 25(1)Adnethol taseclaniaed i clain 24 avhere dbe disease is seladted frool that e or

conposition thereof,  as n,an f

r eggect i veQEP“pZQOWSt' f@@@e?%ﬁt?wgd'ﬁ{}e O%’ﬁ'ﬁh $A%6§bsﬁr8ﬂﬁ§"%f t he
formul a4 | bhroafc brbRdHRS] Ehtofiicaobatiuctive Cpuimaonary aiscase) aystic ditrosisy| | y
acceptabl e salt or solva deprotection of a

conpound ofsthma, egmphysem ae’@‘%@l&%ﬁ'i&%‘i‘l"’Fl'\"&!"sfﬁf"'!‘ 84911 * cL s I

26. A method of treatment of a mammal, mcludmg a human being, to treat
septic shock, male erectile dysfunction, hypertension, stroke, epilepsy, cerebral

15 ischaemia, peripheral vascular disease, post-ischaemic reperfusion injury,
diabetes, rheumatoid arthritis, multiple sclerosis, psoriasis, allergic dem_\atitis,
eczema, ulcerative colitis, Crohns disease, inflammatory bowel disease,
Heliobacter pylori-gastritis, non-Heliobacter pylori gastritis, non-steroidal anti--
inflammatory drug-induced damage to the gastro-intestinal tract or a psychotic

20 disorder, or for wound healing, including treating said mammal with an effective
amount of a compound of the formula (I) or with a pharmaceutically acceptable
salt, solvate or composition thereof, as claimed in any one of claims 1 to 14 and
15, respectively.

25 27. 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

(a) deprotection of a compound of the formula
30
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WO 01/27131 PCT/1B00/ 01446 76 HNC N IN [#NSAR2 R7 HN (11) O OP2 wherein
R, R, R7 and A are as defined in claim1 or claim2 and either Pl and

P2, when takemosspsrately, are protecting groups or, P aegnbliderdsben taken
5 together are a protecting group, th&géprotecting groups Pl and P2, when
taken separately, being renoved either together or sequentially; or (b)

sui phonyl ati on of a conpound of the formula HNC N N NH2 R7 AIl1JOH HN
(XIX) O OH 10 wherein Rl are R7 are as defined in claim1l or claim2, wth

a conpound of the fornmula R2-A-SO2X (VI I,)R 15 1iliiij 1111111212118 111111
L N S WD 01/27131 PCT/ | BOO/ 01446 HN

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

5 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

R‘I
HN
(T
N
7
\ 0 tQH
HN
B (XiX)
0 OH

10

-

wherein R' are R’ are as defined in claim 1 or claim 2, with a compound of the
formuta

R%-A-S0.X (VII)
15

R



77 wherein X is a leaving group, preferably chioro and R2 and A are as
defined in {’il m1l or claim2; any one of said processes ?,%% or (b) being
optional | yWPdﬁ 20t d by the conversi op, 5 of the conmpound B4 or mul a (1)
to a pharmaceutically acceptable salt® thereof. 28. A process for the
preparation of a conpound of the fornmula (1), as clainmed in claiml, in
which Ais -CH2CH2- and R2 is NR’TR8 , or a 10 pharnaceutically acceptable

salt or SO|WI@é@|ntX"i§§15awdy%t©bp, prefetaisg chivko bAGH i Acire as Wefifeid of the.
formula HNC, IN | 1'OH HN (X)) O OH wherein R and R7

are as def i@ TArERM & 1, with a corrpound of the fornula 15 R8RONH ( XXI)
wherein R8 and RO are as defined in claiml; sald process being optionally-

foll owed by the conversion of the conpound o 20 the fornula (1) to a
phar maceut | & ang aiGaigRrapessesal Oft(hbb%lﬁg opnqqailﬂqﬂomﬂlwlthe cpnyergion11 | |

e Gl dehe Eémpound of the formula (I) to a pharmaceutically acceptable salt
thereof.

28. A process for the preparation of a compound of the formula (I), as
claimed in claim 1, in which A is -CH:CHx- and R® is NR'R® , or a

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 R®RPNH (XXI)

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 (l) to a pharmaceutically acceptable salt thereof.

LI



WO 01/27131 PCTI I BOO 01446 79 29. A conpound of the formula R HNC N N N
N, ,A-F? Re OHN (Il) OOP2 5 wherein P1 and P2, when taken separately,

are protect i Wo@dIps or, when taken together, are a pr ®OFABINOGH4Gr OUP; OF
HN N (IV); or "NEINI HHN502 ARMBRHNC NN | "~ NNN** SOS ARz
(V); or O10 I 11111l hill 111111 L M WD 01/27131 PCT/ | BOO/ 01446

29. A compound of the formula

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

10

AN T



79 HNC N~ N</ (M); or NIl N\~ NH2 OR- HNCN/ IN"  NNH2 Dollop HN
0 -op2 (X %5 V\/nerei n P1 and P2, Wnen t aken separ at el yP are ot ecting

groups or, 31t aken t oget her, e7 a prot ecting group, CHBONEds | N e~ p ZS.
N CN TOHNXV) OOPa IIlIlii Xl Frer e vl *CLMS W+

01/ 27131 PCT/ 1BOO 01446 80
RI
HN/ .
N
7 N
4 f\/lk/ (VI); or
NN, NH,

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

* C L M S *




wherein P1 and P2, when taken separately, are protecting groups or, when

taken together, are a protecting group; or HNC NH (XI X); R 1laioH HN Q OH
5 the group®@127R2, R7 and A being as defined in clai m pcoaBoiosisen 2. 30.
A-compound of the formula HN IN N R®BOCN O (VII!) 10 the group R being
defined as Cl1-C6 al kyl optionally substituted by I or 2 substituents each
I ndependent|ly sel ected from phenyl and naphthyl, said phenyl and napht hyl

bei ng optionall stlt ted by Cl-C6 al kyl, ClCGaIkox al o or cyano.
15 31. A conﬂﬁl%?i b lé wmi/a&easmratelm protecting @roups pf, W Wleﬂ tIl L'Ns

WO 01/27131 ieaidenl t%@&é?éa protediNy grodp; Br

(XIX);

5
the groups R', R%, R’ and A being as defined in claim 1 or claim 2.
30. A compound of the formula
</ Ii
(Vi
10

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

15 '
31. A compound of the formula

R



J~~ HN S®2 R? -111104 HN (XX) O OH the groups R and R7 being as

defined i %V&ln?zi‘_l?gll' ST 1" ~i~1 11 ~112 1~~~ 1| ii’C’EIBBO/‘YMM Siii
81

the groups R'and R’ being as defined in claim 1.
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