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i nvent i YO PEPRIBVs to the use of conpounds derived froma Rsapd

anal ogues thereof according to the general fornmula (1) as insulin

resi stance agents. X -Y AN 1 10 A-P (1) Adenosine has a w de variety of
physi ol ogi cal and pharnacol ogi cal actions including a narked alteration of
cardi ovascul ar._and renal_functjon. In_aninmals and nman, intravenous

i njection of the adeAPENQRSINEANALOGWES KOREHRETREAGMEN. 15 The

physi ol ogi cal and*pREEANEHLBHRESISTANGESENDROMEANDIDIABETES nedi at ed, t hr ough
specific receptors |located on cell surfaces. Four adenosine receptor

subt ypes, designated as A, , A2A, A28, and A3 receptors, have been
identified. The Al receptor inhibits the 20 formation of cAWP by
suppressing the activity of adenylate cyclase, while stinulation of A2
receptors increases adenyl ate cyclase activity and intracellular CAMP. Each

T eCCPRIRS inyBRRIIclbo Y e RfAris okl SRR A ABRARI G Al e o

tissues: %or e _angl Ei"fﬁ_.t he vascul'ar acti or ) p
nedi 'E'%f&".ﬂ?‘aﬁé‘ﬁg ¢ fhq.9enrsr8lfopnuta i) asciapulisy resistansedgents. suppor t ed by t he
positive correlation between cAMP generati on and vasorel axation 25 in
adenosi ne-treated isol ated vascul ar srpeyhyusclyg; while stimulation of the
cardiac Al receptors -reduces cAWP ge feration in the heart which

contributes to negative dronotro t.ropi c and chronotropic cardi ac
t Masodi'l ators, adenosine adm nistration

. Adenosi ne al so exerts a marked
rend” i nfusi on of adenosine causes a
transient fall in renal bl | ow and an increase in renal vascul ar
resi stance. Wth continued ¥ sion of adenosine, renal blood flow returns
to control levels and. rghal Vgscul ar resistance is reduced. The initial
%nal vasoconstrictor responses to 2 7 O O T 20050WD 02/ 092093

.PCT/ PP02/ 0301
Adenosine has a wide variety of physiological and pharmacological actions including
a marked alteration of cardiovascular and renal function. fn animals and man, intravenous
injection of the adenosine nucleotide causes hypotension.

tachyc
i nfl uence on renal functi Q

15

The physiological and pharmacological actions of adenosine are mediated through

specific receptors located on cell surfaces. Four adenosine receptor subtypes, designated
as Ay, Aca, Acg, and A; receptors, have been identified. The A1 receptor inhibits the

20 formation of cAMP by suppressing the activity of adenylate cyclase, while stimulation of Ao
) receptors increases adenylate cyclase activity and intracellular cAMP. Each receptor
. appears to mediate specific actions of adenosine in different tissues: for example, the

vascular actions of adenqsine appears to be mediated through stimulation of A2 receptors,

which is supported by the positive correlation between cAMP generation and vasorefaxation

25 in adenosine-treated isolated vascular smooth muscle; while stimulation of the cardiac Aq
receptors-reduces cAMP generation in the heart which contributes to negative dromotropic,
inotropic and chronotropic cardiac effects. Consequently, unlike most vasodilators,
adenosine administration does not produce a reflex tachycardia.

30 Adenosine also exerts a marked influence on renal function. Intrarenal infusion of
adenosine causes a transient fall in renal blood flow and an increase in renal vascular
resistance. With continued infusion of adenosine, renal blood flow returns to control levels

and ,re_hal vascular resistance is reduced. The initial renal vasoconstrictor responses to
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reni n- angivot eneiznessyst em Adenosine is widely regarded as bpRg/upor86Y

physi ol ogi cal nedi ator of reactive hyperem a and autoregul ati on of the
coronary bed in response to nyocardial 2schema. It has been reported that
the coronary endot hel i um possesses adenosi ne A2 receptors linked to
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(Ki-12 %%l | affinity for the Al receptor (Ki-6.3 nM A2/Al
ratio ﬁ%@ %”%ﬁ?’?ﬁq%&;em ly, CV-1808 was the nost sel ective A2 agoni st
avdbl able (A2/ Al =0. 19), even though the corrpound was 10-fold | ess potent
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Sci.or, Pharmaceutica Acta Hevetiae 68 (1993) 77-111). Various N6-aryl and

N6- het denosi ne and bstituted-(2-am no  and
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N6 - heteroc Clchc substi tuted adenos
and 106, respectively). In- contrast N-5’ -ethyl- carboxamido adenosine (NECA) is a

25 potent A2 receptor agonist (Ki-12 nM) but has equal affinity for the A1 receptor (Ki-6.3 nM;
Ao/A1 ratio = 1.87). Until recently, CV-1808 was the most selective Ao agonist available
(A2/A1 =0.19), even though the compound was 10-fold less potent than NECA in its affinity
for the A2 recepior. In recent developments, newer compounds have been disciosed which
are very potent and selective A2 agonists (Ki=3-8 nM for A1; Ao/A{ ratio=0.027-0.042)

30 (C.E. Muiler and T. Scior, Pharmaceutica Acta Hevetiae 68 {(1993) 77-111).

Various N6-aryl and N6-heteroarylalkyl substituted adenosines, and substituted-(2-amino
and 2-hydroxy)adenaosines, have been reported in the literature as possessing varied
pharmacological activity, including cardiac and circulatory activity. See, for example, British
35 - Patent Specification 1,123,245, German Offen. 2,136,624, German Off 2,059,922, U.S.

Patent No. 4,501,735, EP Publication No. 0139358 (disclosing N6-{geminal diaryl substiuted
alkylladenosines), EP-A-0 305 643 (disclosing that N6-heterocyclic-substituted adenosine
derivatives exhibit cardiac vasodilatory activity), German Offen. 2,131,938 (disclosing aryl
and heteroaryl alkyl hydrazinyl adenosine derivatives), German Offen. 2,151,013 (disclosing




derivatives exhibit cardiac vasodilatory activity), German Ofen._ 2,6131, 938
(disclosing aryl and heteroaryl alkyl hydrazinyl adenosfing @@Tvﬁ]ﬁﬁles),
Ger man OMeer/09209851, 013 (di scl osi ng WO 02/ 092093 P CT~POZpSr/BBo2dshd- ar yl
-and heteroaryl substituted adenosi nes) and German O fen. 2,205, 002
(disclosing adenosines with N6-substiBuents conprising bridged ring
structures linking the N6-nitrogen to substituents including thienyl). 5
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anti-an_gina! agents in U.S. Patent No. 3,914,415, while U.S. Patent No. 4,738,954 discloses
that N6-substituted aryl and arylalkyl-adenosine 5'-ethyl carboxamides exhibit various
cardiac and antihypertensive properties.

Nﬁ-aikyl-z’-o-alkyl adenosines are disclosed in EP Publication No. 0,378,518 and UK
Patent Application No. 2,226,027 as having antihypertensive activity. N8-alkyl-2’,3"-di-O-
alkyl adenosines are also reported to have utility as antihypertensive agents, U.S. Patent
4,843,066.

Adenosine-5'-(N-substituted)carboxamides and carboxylate esters and N1-oxides thereof
are reported to be coronary vasodilators, Stein, et al., J. Med. Chem. 1980, 23, 313-319 and

- J. Med. Chem. 19 (10}, 1180 (1976). Adenosine-5"-carboxamides and N1-oxides thereof

are also reported as small animal poisons in U.S. Patent No. 4,167,565.




J. Med. Chem 19 (10), 1180 (1976). Adenosi ne-5'-carboxam des and N1-oxi des
thereof are also reported as snmall animal poisons in U Sg “P@m %@35
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pr opers,864,862, filed Oatybeare19@mt i | i pol ytic agents having a uni que therapeutic
profile. 20 Surprisingly it has been found that adenosi ne conpounds by
stinmul ati ng adenosi ne receptor A# on adi pocytes can inhibit the peripheral
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27 O antilihfic\agedsy (BAUPE uRIGleEReRDEROrofile.

20 Surprisingly it has been found that adenosine compounds by stimulating adenosine receptor
A on adipocytes can inhibit the peripheral lipolysis of stored triglycerides and thus can
- cause an immediate fall in plasma free fatty acids. This antilipolytic effect caused an
immediate onset of improvement of insulin sensitivity in insulin resistant mammals,
including man. Therefore adenosine agonists are useful as therapeutics to treat the insulin
25  resistant syndrome as well as antidiabetics in insulin resistant diabetics.
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wherein: ,
Kis N, N—-O, or CH:




5 Qis CH2 or 0; R6 is hydrogen, alkyl, ally[, 2-nmethylal ey A l, or
cycloal kyl; Xis 5 where the nitrogen of the ring of X is ﬁﬁbﬂéﬂﬁ;ﬁ@%y Y
Eis O avoSxodops hydrogen, al kyl, aral kyl, substituted araiknokoszyl ,
substituted aryl, heterocyclyl, substituted heterocyclyl,

het erocycl yl al kyl , or substituted hetérocyclylalkyl; n and p are

“independently 0, 1, 2, or 3, provided that n + pis at least 1; R\ OR ZN
/[ To T isQisdbidgenO;al kyl, acyl, thioacyl, halo, carboxyl, R2 R2 or

20 %, bl o S ol ey o8 L
r

‘hydroxyal kyl , al koxyal , O ' R and R' are independently hydrogen,

al kyl, aral kyI ( car banoyl, dial kyl carbanoyl, acyl,

al koxycar bonyl, .| aralfkoxycar b nyTl ryl oxycarbonyl, or, when A and B are

OR and OR', ely, together my formCR" r'-i' e HORC
\c/)r al kyl , ere Rd 20 and - Re. are independently

where Rc is hy
hydr ogen, Fikyl, or to&epher wi th ‘the car bon atomto, which they are

attached may forma 1, 1-cycl oal kyl group; or a pharnaceutically acceptable

salt thereof, an N-OXI de thereof, a h drate t hereof or a solvate thereof
fof producMmigretheditregenofthe ripg o ??'@éPPEWP e9P% Yre i nsulin resistance
syndrone apdg@ absies. In an enbodinent, Fornmula 1 nmay conprise a

Bnd i ougiidatviasaca palsh SHPSRHie HEBH o st aneodRRE 0V
~unl eSsubmitditeﬂ\Nemowuyl dmte!dcydwlakyl be substituted betbrocychialieylt he f ol | owi ng
3 [ : ; | Kl
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and thi oacyl groups are |Iower al kanoyl and |0Wﬁl‘ BHQano | having from
1 to about 6 carbon-atons in the al kyl group. 2 >N 02/ 092093

PCT/ EPO2/ 0§30%ydrogen alkyl, acyl, thioacyi, halo, carboxy! Rz , Rz or
" R30-CHg; :

R1, Ra, and Rj are independently H, alkyl, or cycloalkyl;
A is hydrogen, alkyi, hydroxyalkyl, alkoxyalkyl, or OR’;
B is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyi, or OR";

15 . R and R" are independently hydrogen, alkyl, aralkyl, carbamoyl, alky! carbamoyl,

~ dialkylcarbamoyl, acyl, alkoxycarbonyl, aralkoxycarbonyl, aryloxycarbonyl, or, when A and B
_are OR’ and OR", respectively, R* and R" together may form

N N >\/ _ | |
s 4 H” “OR. where Rg is hydrogen or alkyl, R4 7' where Rg
0 and Re are independently hydrogen, alkyl, or together with the carbon atom to, which they

) ¥

are attached may form a 1,1-cycloalkyl group;

or a pharmaceutically acceptable salt thereof, an N-oxide thereof, a hydrate thereof
or a solvate thereof for producing a medicine for the treatment of the insulin resistance

i - syndrome and diabetes.

- As used above and throughout the descnptlon of the :nventlon the foliowmg terms, unless
otherwise indicated, shall be understood to have the following meanings:

30 “Acyl" means a straight or branched alkyl-C=0 group. “Thioacyl" means a straight or
branched alkyl-C=S group. Preferred acyl and thioacyl groups are lower alkanoyl and lower
thioalkanoyl having from 1 to about 6 carbon atoms in the alky! group.




"6 "Alkyl" neans a saturated aliphatic hydrocarbon group Eﬂﬁi ?ﬁ@
straight or branched and having about 1 to about 20 carb 5he
chai n. Prebernexomnl kyl groups may be straight or branchede@ngedragsiabout 1
to about 10 carbon atons in the chain. Branched neans that a |ower alkyl
group such as nethyl, ethyl or propyl i& attached to a linear alkyl chain.
"Lomer aIkyI" means an al kyl group having 1 to about 6 carbons. 1.0
"Cycloal kyl" means an aliphatic ring having 3 to about 10 carbon atons in
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met hoxehait hoxy, n-propoxy, i-propoxy and 20 n-butoxy. "Al koxyal kyl" nmeans
an al kyl group, as previously described, substituted by an al koxy group,

as previously described. .. 25 "Al koxycar bonyl neans an al koxy- C=0 group.
"Aral k;')l.ower@ " pweans$ Rplali g[qnl'psnﬂyéng 1 ta alobud B @arbamsy|l radi cal, wherein
aryl nmeans a phenyl or naphthyl. "Substituted aral kyl" and "substituted

" neans that the aryl group, or the arylt{grou of the aral kyl group is
su&%tltﬁy@ﬁa’wl me3ns aarallﬁbaf@ §%B@V‘B@§ﬁ?§bﬁm caren @M Wewipg. al koxy,

am no, préfetred cyiphRPgrousShanh k@ ¥ioutCh@dtBon atdmis irfthtng. hal o, hydroxy,
hydroxyalkyl mer captyl, alkylnercaptyl tri hal oal kyl carboxyalkyl or

car banoyl . " Ar al koxycar bonyI means an ar al kyI O C=0 group. 35
"Aryl oxycarbonyl " means an afjyl - 0- C=0 group. "Carbal koxy" nmeans a car boxyl

substituent es ,,erlfle ] n al co of the formyl CnH2n+1 OH rein
e 1 oAby s ™S by et peTL s baasN bmeghs YAt

" Hal og#® nifrogeri bbihe carvaaog is lalhlnmitmted by inerar)two falkyd gioues ( delspectivply. br om ne
(bnﬁrm) or iodine (iodo). 5 "Heterocyclyl" neans about a 4 to about a 10

ered ring structure in which one or nore of the atons in the ring is
an el effearbosylheeanaaCOHbGIPUPe. g., N, 0 or S. Heterocyclyl

"Alkoxy" means an alkyl-Q group in which "alkyl" is as previously described. Lower alkoxy
groups are preferred. Exemplary groups inciude methoxy, ethoxy, n-propoxy, i-propoxy and
20 n- butoxy

"Alkoxyalky!l" means an alkyl group, as previously described, substituted by an alkoxy group,
as previously described.

.25 "Alkoxycarbonyl means an atkoxy-C=0 group.
“Aralky!“ means an alkyl group substituted by an aryl radical, wherein "aryl’ means a phenyl
or naphthyl. "Substituted aralkyl" and "substituted aryl" means that the aryl group, or the
aryl group of the aralkyl group is substituted with one or more substituents which inciude
30  atkyl, alkoxy, amino, nitro, carboxy, carboalkoxy, cyano, alkyl amino, halo, hydroxy,
~ hydroxyalkyl, mercaptyl, alky!mercaptyl, trihaloaikyl, carboxyaliyl or carbamoyl.
"Aralkoxycarbonyl” means an aralkyl-O-C=0 group.

35  “Aryloxycarbonyl" means an aryl-O-C=0 group.

“Carbalkoxy" means a carboxyl substltuent estenfled with an aicohol of the formula
CnH2n+1O0H, wherein n is from 1 to about 6.




may be aromatic or non-aromatic, i.e., may be saturated, p I l_tuIIy
unsaturated. Preferred heterocyclyl groups include pyri dyI % i)y(? gzﬁdﬂﬂ
/0

I
pyrim di Ryd o2/0%08pui nolinyl, 10 quinolinyl, quinazolinyl, gdf g %
pyrrolyl, furanyl, thienyl, thiazolyl, benzothlazolyl pi peri di ny
pyrrolidinyl, tetrahydrofuranyl, tetralydropyranyl, and nDrphonIinyI
groups. "Substituted heterocyclyl"” neans that the heterocyclyl group is
“substituted by one or nore substituents wherein the substituents include
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" Hydr S8 ky| " neans an aIkyI group substltuted by a hydroxy group. Hydroxy
| ower aIkyI groups are preferred. Exenplary preferred groups include
and 3-hydr oxypr opyl .
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Pro-drugs as Novel Delivery Syst elrs 0Si uns
Series, and in Edward B. Roche, ed., Bioreversible Carriers in Drug
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of whi 'Hﬂ%? feren So vay ans a physi cal
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mdf e c GRELAMYH, @aphybalcalnetamcih(htnhalﬁmemm hg@rmrmemgp%g!ﬂqm‘ﬂemhpiybm ¢ and
coval @gtg. bondi ng, including hydrogen bonding. In certain instances the

solvate will be capable of isolation, for exanple when one or nore sol vent
nol ecul es are I ncorporated in the crystal lattice of the crystal l'ine
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WO 02/ 9 EPQ2/ 0530 sol.va Repr I ve s t'es, I ncl ude
" hang?(i‘fp% anerPET Rl e Plany B DS i a0 iroyaSind S hareSye
t B samwirwxwmmﬂ:ahd@é)ydr@iyar@yHZQ The conpounds of Fornula | contain
chiral (asymmetric) centers. The invention includes 5 the individual

steregi soners and m xtures thereof. The individual isoners are prepared or
i sol atRI@dma" FReAIE camppurd whichiip rapidly drenstormeg inpivhda yieltbtheriderd her ei n.

tTE: ?g?ﬁméﬁnﬁﬁﬁﬁj ifbreskalngite b hiBONR iHBRsbd. MEHAmECE MRy hb&ptdthe Pase, in
. rHrug" means a compound which is, within the scope of sound medical judgement,
© .5 suutabie for pharmaceutical use in a patient without undue toxicity, irritation, allergic
responsé, and the like, and effective for the intended use, including a pharmaceutically
acceptable ester as well as a zwitterionic form, where possible, of the peptide compounds
of the invention. Pharmaceutically acceptable prodrugs according to the invention are
described in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of the
30 A.C.S. Symposium Series, and in Edward B. Roche, ed., Bioreversible Carriers in Drug
Design, American Pharmaceutical Association and Pergamon Press, 1987, both of which
are incorporated herein by reference.

“Soivate” means a physical association of a compound of this invention with one or more

35  solvent molecules. This physical association involves varying degrees of ionic and covalent
bonding, including hydrogen bonding. In certain instances the solvate will be capable of
isolation, for example when one or more solvent molecules are incorporated in the crystal
lattice of the crystalline solid. . “Solvate” encompasses bath solution-phase and isolable




acid addition salts or as hydrates. Al such forns are within the scope of

the invention. Acid 10 addition salts are sinply a nore comfyeni(@fiT TZ@ﬂEpfor
use. |In prasbhi@roeuse of the salt form inherently anounts 0991 t he
base form The acids which nay be used to prepare the acid addition salts
i ncl ude preferably those which produce, 8when conbined with the free base,
phar maceutical ly acceptable salts, that is, salts whose anions are
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pharma- ceuti cal | y acceptable salt by ion exchange procedures.
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' ( ngS?:s{uEfn ;égtﬂz\ﬂ% orucdé CEU%M&[: pho pgogcr:] ag’r?eg?d sylfamic acid: and grganic ope of
acids such as acetic amd cntnc ac1d actlc acnd tartanc acid, malonlc acid, methanesuifomc
25  acid, ft_.tmarlc acid, ethanesuflfonic acid, benzenesulfonic acid, p-toluenesulfonic acid,
cyclohexylsulfamic acid, quinic acid and the like. The corresponding acid addition salts
comprise the following: hydrochloride, sulfate, phosphate, suifamate, acetate, citrate,
lactate, taﬁarate, methanesulfonate, fumarate, ethanesulfonate, benzenesulfonate,
p-toluenesulfonate, cyclohexylsulfonate and quinate, respectively.
30 .
7 The acid addition salts of the compounds of the invention are conveniently prepared either
by dissolving the free base in aqueous or agueous-alcohol solution or other suitable
solvents containing the appropriate acid and isolating the salt by evaporating the solution, or
by reacting the free base and acid in an organic solvent, in which case the salt separates
35 directly or can be obtained by concentration of the soiution.

Included within the scope of Formula | are classes of compounds which may be
characterized generally as N6 -substituted adenosines; N6- substituted carbocyclic
adenosines (or, alternatively, dihydroxy[N6- substituted-9-adenyl]cyclopentanes) and N-
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35 ingredients. Compressed tablets can be produced by tabletting the compound in free-
flowing form, such as, for example, a powder or granules, where appropriate mixed with a
binder, lubricant, inert diluent and/or a (plurality of) surface-active/dispersing agent(s) in a
suitable machine. Molded tablets can be produced by molding the compound which is in
powder form and is moistened with an inert liquid diluent in a suitable machine.



orally, such as, for exanple, tablets or capsules, to cont for xarrpl e,
from1l.0 to 1000 ng, typically from10 to 600 ng. In the %ge 50{}5
phar maceu{hoeahdoccept abl e salts, the 2 7 OCT 2005 WO 02/ Q%%Q,%%Qﬁ

-PCT/ EPO2/ 05301 16 aforenenti oned wei ght data are based on the wel gﬁt of the
salt of the compound of fornmula (I). ¥pr the prophylaxis or therapy of the
above-nenti oned conditions, the conpounds of fornula (1) can be used as
"the conpound itself, but they are preferably in the formof a

phar ma osition wt acce carr carrier must, of
Cour s PrenactyE st it lod5rRE Fisfod Xy adtinihplod Sompie. "ot her
|h nglr eﬂsmhablaﬁabteltﬂawbmhm@talm arcompoding ©of Mndlmﬂﬁwdlmuﬂafmrng tmeymalty m.:cﬁésebl
eal t C. a : r . r
For mul 218t Sableir (ZAcaRntaRPbacBt witics ithiti B SbegfRd i ap el B
may® cofdd a5 gelghn QHGM@M%%@?S@\@D@I@UWT&M@ act i ve ingredient. Further
phar maceutical |y act | ve subst ances nay | i kewi se be present, including

ot her g un ) of I? har maceuti cal conpositions
accor d H?ﬁ Phgna ﬁt".‘i?m fogig ?{rﬁﬂiﬁ eeR! gyiministraion Ganprist faferably
: phﬂ] rmstetilblamIeoUEpfeniﬁl atidnisadf sesmepaingl df)fomﬁlal(lif}wlﬁlf:h ﬁté<pﬂéﬂarhlb’(? iddigriedi ent s
Wi rriers and/or ex
phar el apo8 8 B2l inter 866 FEGBRME THESS pRrRudtino afe PiBbl Hdioieaces abl
f ol0 oriatraversuisly, althaugh agrisistratipe maysaisg fake pacenmt mmltﬂnengstaht)'arausbuiar
t
Pt ravaiitaderbiol GRS TRENE biepaBfiths coflPRToiat Bopubl HEHBKAG tnc
fadmi ni GamReUnshwithwates andfasking the feébl';*,'ég geling stesite anbisatania withhhlgodeveri ty

of t heln}é@fﬁblé c@ﬁpbgtuorbeaédc@atag@o ﬁt&n@éhttdﬁ%;é?@tétwoﬁfauﬁ RBmCe MO 8ohPf
formul a each case. Coated fornulations and coated sl owrel ease

f or nul‘ﬁ?‘&%%%ftia?%{“ﬁ EORPPYIh t he scope of the invention. 20 Formul ations

ressi stant to acid and gastric fluid are preferred. Suitable coatings

et at otaplondiEcblbed cBhBoSRERY I 7eqE! albRETaPaT SRS oRl ST G B o
ot hacingle dose Supperkaries Hiheseuands gﬂoelue,ed Symixing @ compownd etitdrowla (t)omﬂounds
for orgie bR GdrivBhiichhl SBd Bk, § cg ){aﬁ{ {;co%%ﬁtre?teﬁﬁ Q’Fﬁgﬂ@eﬂgc héélﬁh\ﬁﬁl h

for exanple, capsules, cachets, sucC ets or t
cont ai't ﬂefl ned amount of the conpound of fornmula (1); as powders or
grzanul es; sol ution or suspension in an aqueous or nonaqueous |iquid; or

alr 22@“9@!%%*&%%09%0%“ Tphliongfos 5P Hpaliiason 35 s SR a4 eraferap b enni ch
i ncl udersn af sinbmentn crelant, Hotidre paste] sprayngeredblmitollaﬁdrrblrsawbmhrc'eﬂ rbe @B@d(anki ch

f gere
Cont adenofturl, 1280, HonBkioRt B0 1abon i B LGRbRMIGES Ot Mol these
horrogéHB%té@C% ] hegatheﬂme@teﬂt is genpradly daeaant lrw:t c@neentraqon af faony/ Gt taf 15061 v
‘dizyi deg Welghthi€Re EbMposifibh §br BkiMethfn BIEP@URL. i s shaped i f

Transdermal administration is also possible. Suitable pharmaceutacal compositions for

transdermal uses can be in the form of single plasters which are suitable for long-term close

contact with the patient’s epidermis. Such plasters suitably contain the active ingredient in
30  an optionally buffered agueous solution, dissolved and/or dispersed in an adhesive or

dispersed in a polymer. A suitable active igredient concentration is about 1% to 35%,

preferably about 3% to 15%. As a special possibility, the active ingredient can be released

- as described, for example, in Pharmaceutical Research, 2(6) 318 (1986) by '
electrotransport or iontophoresis.
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- Example C
Rectal pharmaceutical form containing 40 mg of active ingredient per suppository:
per suppository :
25  Active ingredient 40 mg :
Suppdsitory base ad2g
Example D
Tablets containing 40 mg of active ingredient per tablet:
30 - per tablet
Lactose 600 mg
Corn starch - 300mg
Soluble starch 20 mg
Magnesium stearate 40 mg
'35
1000 mg

Exampie E
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and/ or di ¢kn an adhesive or dispersed in a polyner I.Labl e
-active ig@e iz’zgét%&éoncentration is about 1 %to 35% pref rca"“g*@wgﬁ%& 3%to
15% As a special possibility, the actiyyge ingredient can be rel eased as
“described, for exanple, in Pharnaceutical Research, 2(6): 318 (1986) by
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uble starch 5 mg
Magnesium stearate 10 mg
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10
260 mg
Exampie F
The following formulas are suitable for producing the contents of hard gelatin capsules:
15 a) Active ingredient 100 mg
Corn starch 300 mg
400 mg
b) Active ingredient 140 mg
Lactose 180 mg
20 Corn starch 180 mg
500 mg
Example G

Drops can be produced in accordance with the following formula (100 mg of active
5\ .25 ingredient in 1 ml = 20 drops):

Active ingredient 10g

Methyi benzoate : 0.07 g

Ethyl benzoate 003¢g

Ethanol 96% pure : 5mi
30  Demineralized water ad 100 ml

Compounds of this invention may be prepared by known methods or in accordance with the
reaction sequences described in EP- A 0 812 520.

35
Following synthesis, compounds of the invention are typically purified by medium pressure
liquid chromatography (MPLC), on a chromatotron, radially accelerated thin layer
chromatography, flash chromatagraphy or column chromatography through a silica gel or
Florisil matrix, followed by crystallization. For compounds of Formula | wherein Kis N, Q is



0.6 g g.s. 0.2to 2.09g g.s. ad 100 M Exanple C Rectal u I
formcontaining 40 ng of active ingredient per suppository: Fﬁ]g %T ibﬁ

supposi t oo @edeizi ve i ngredi ent 40 ng Suppository base agc@egobleR
Exanpl e D Tablets containing. 40 ng of active ingredient per tablet: per
t abl et Lactose600 ng Corn starch300 ng 3l ubl e starch20 ng Magnesi um
stearate40 ng 1000 ng Exanple E 27 0 C T 2005 5 10 WO 02/ 092093 19 Coat ed

tag: et sQcamd aii§Rg@-§ﬂgmpg:hl aﬂﬁémeyistemsaﬂd:ledé cpbrofcﬂﬂ:h&ﬂharahlahyl perI coat ed
tabl et Active ingredienth starchl100 Lact ose60 cal ci um
phosphafe&ateke PUBW%WW%?%%%WQ?"G& Elﬁgﬁﬁwaﬂ ews@ﬁqeg PR silicas

ngy methanol, ethanol, ethyl acetate, hexane or chloroform, etc.

5  For compounds of Formula I, wherein Kis N, Q is O, and T is R1R2N-C=0, typical solvent
sysiems include chloroform:methanol. For example, eluates may be crystallized from
50-100% ethanol (aqueous).

For compounds of Formula |, wherein Q is CHo, K is N or CH, and T is R1R2N-C=0,

10  typical solvent systems include methylene chioride:methanol. For example, eluates may be
crystallized from ethyl acetate with or without methanol, ethanol or hexane.

Compounds requiring neutralization may be neutralized with a mild base such as sodium
bicarbonate, foliowed by washing with methylene chloride and brine. Products which are
15  purified as oils are sometimes triturated with hexane/ethano! prior ic final crystallization.

The method of the present invention is further illustrated and expiained by the following
Examples.

20 EXAMPLE 1
Preparation of 5-N-Ethyl-2',3-isopropylidene-N6-chioroadenosine-5-uronamide

Step 1: N®-Chioro-2',3-isopropylideneadenasine
6-Chloropurine riboside (31.5 g), triethylorthoformate (73 mL) and TsOH (19.8 g) are

25 stirred in 600 mL acetone for 2 hours at RT. The reaction mixture is concentrated in vacuo,
combined with ethyl acetate and washed with saturated NaHCO3 solution, and brine, dried

(Na2804_) and concentrated to yield N°-Chloro-2',3*-isopropylideneadenosine as a white

solid.

30 Step 2: NB-Chloro-2',3-Isopropylideneadenosine-5-carboxylic acid
_ NP-Chioro-2',3-isopropylideneadenosine (4.5 g, 13.8 mmol) and 4-hydroxy-2,2,6,6-

-tetramethylpiperidinyloxy benzoate (4-hydroxy-TEMPO benzoate) (0.0381 g, 0.14 mmol)
are combined in acetonitrile, 5% NaHCO3 (87%) is added to the reaction mixture and
sodium bromite hydrate (10.41 g, 55.1 mmol} is added portionwise at 0-5 °C. The reaction

35  mixture is then allowed to warm to room temperature, and the solution was stirred
vigorously for about 3 hours. 10 % tartaric acid solution is added and the aqueous layer is
separated and extracted with ethyl acetate (3x). The combined organic layers are washed
with 5% sodium bicarbonate solution (3x). The basic tayers are combined and reacidified to



260 nmg PCTI EPO2/ 05301 Exanple F The followi ng fornulas are @uétﬁﬁgfm&
produci ng the contents of hard gelatin capsules: 15 a) Act¥v t

100 nmg Cayg osbeosh 300 np 400 ng b) Active ingredient 14(, Pog.ggopse 180
-ng 20 Corn starch 180 ng 500 ng Exanple G Drops can be produced in

accordance with the following fornmula £400 ng of active 5 ingredient in 1
m = 20 drops): Active ingredient |log Methyl benzoate 0.07 g Ethyl

'ggnzogaba Dwith concdritiag hycﬂtéahmﬁtr @ciE.b Fﬁhe?ébueoﬂﬁlﬂgé%rk&bie&ﬁdcftéﬁfvgﬂh atfly1100 n
pounds ..o IS invention. e_prepare kpown nethods or in
socor aareat i, The SomBineasaiE er ¥ (B8 iesnedwih Bepe SRUGPEI S0
Folj! owmagnsginthadiate. Therfilatels cohcehieated te ahiapmorpheud wiitecsdlidyceur i f i gd :le
medi u L€, ) totron, radia
nocel oplaatddRun) 3 fihing Of RRGRCARPNed Heglo 1N NS AT .ol G
chromatsegrapytigenaadenesinerdSscarbewyligacicbr  Florisil matrix, foll owed by
crystallization. For conpounds of Formula | wherein Kis N, Qis 2- 7 QCT

Syt enSiaE DA EhYIGE AriSPROPHBEREI ChBYHRKeTOREE PR UETRE o, and et hyl ene
chloride: nmBrehieb-2' Bl-isepropyitenchdendsing-gl-tarbediit bei (4Meg,he®mme],hanol
oy ei e e (BEA0RL 11,0 o K ngih cuipro st o 28 o dy” Ml and
i il udemedinlenathiendeSOmiotre dombiredhupder, argbmat 49 *Ghgndstirozd/fer abdut22d from
minutes. Ethylamine {0.77 mL, 11.7 mmmol) is added to the reaction mixture and stirring
continued for an additional 1 minute. The reaction mixture is partitioned between methylene
chloride and saturated sodium bicarbonate. The aqueous layers are washed with
methylene chioride (3X). The combined organic iayers are washed with brine and dried
15 over sodium sulfate, filtered, evaporated in vacuo and the residue purified by flash
chromatography on silica gel, eluting with 3% MeOH/CHCI3, to give 5'-N-ethyl-2',3"-
isopropylidene-N8-chioroadenosine-5'-uronamide, 1H NMR (300 MHz, (CDCI3) d 8.75 (s,
~ 1H), 8.23 (s, 1H), 6.20 (d, 1H), 5.50 (dd, 2H), 4.73 (d, 1H), 3.01 (m, 2H), 1.63 (s, 1H), 1.41
(s, 3H), 0.77 (t, 3H).

20
EXAMPLE 2
Preparation of (15,2R,3S,4R)-2,3-dihydroxy-4-[6-{1-(4-trifluormethylpyridin-2-yl) pyrrolidin-
3(S}-ylamino]purin-9-yllcyclopentanecarboxylic acid isopropylamide
%\. 'JS ‘
. Step (1) \
: O
'—-l»o )\N | NH 3z
I
H .
(i (ii)
30 15.5 g (54.6 mmoi) N-BOC-5,6-Dimethylenedioxy-2-azabicyclo[2.2.1]heptan-3-one

(i} {prepared as in Step (6) of Example 3, below) is dissoived in 16 mL isopropy) amine and
the mixiure stirred at room temperature for about 2 hours. The mixture is evaporated in
vacuo, and the residue azeotroped with chioroform to give a white solid. This solid is



50- 100% et hanol (aqueous). For compounds of Fornula 1, wherein le CH2, K
is Nor CH and Tis Rl1 RRN-C=0, 10 typical solvent syste ru 00(15

met hyl enewghh@sdp9e: et hanol . For exanpl e, eluates may be rzy,é?@fg from
ethyl acetate with or w thout nethanol, ethanol or hexane. Conpounds
requiring neutralization my be neutrabpzed with a mld base such as sodi um
bi carbonate, foll owed by washing with nethyl ene chloride and bri ne.
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h et panol
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20 EXAlvbtrn tém étém&treafbr aboutfa hours. The solution is evaporated in vacuo, and azeotroped

- cni o métnanof IBaRbiAR R G R 1T HEVRAERGR Ae ratf RRRRLE Saps The” )
trigt hyllydmchhnhde sattés paxﬁtmma)d mtweﬁe chlo('dferrﬂ agyl sadiem Dﬁamqnat%@blﬁtmfﬁmd mL
acet Pngndé 8Fg[aﬁlch rwddhed WithTBrh efgt’é\r/ﬁ %ﬁd’&ﬁe @gﬁ%@ﬁgﬂiﬁeﬁ % ddiy gacua,

conbi n acetate an satu solution, and
bri ne, aggeddThe ﬁaé'sotu)% fﬁﬁ“i‘@%‘éﬂb@ﬁ-ﬁﬂé’{n@d ¢ sesjilug triturated in ether to give the
N6- Chl Qegiréd adind (pBEEIBIYI HhR06 ad IO BbRAS salt Hiip. §8338Y4*CL 30 Step 2:
N6- Chl oro-2', 3' -i sopropyl i deneadenosi ne-5' -car boxylic acid
- N6-Chl oro-2', 3" -isopropyl i deneadenosine (4.5 g, 13.8 nmol) and

4- hydr Stop &)2, 6, Prémdratioredhy! pi peri di nyl oxy benzoate (4-hydroxy- TEMPO
benzoate) (0.0381 g, 0.14 mmol) aKce conbined in acetonitrile, 5% NaHCO3
(87% is added to the reaction m xtjure and sodiumbromte hydrate (10.41

g, 55.1 mol) is added portlo'r1al)il NO 5 C. The reaction 35 mixture is
then allowed to wargnto roomte r at and the solution was stirred
tarlc acid solution is added and the

vi gorously forjabo

aqueous | ayer LS _ exﬂ?acted with ethyl acetate (3x). The
conbi ned or nlchlaye g mashed wi th 5% sodi um bi car bonat e sol ution
(3x). The basic lhyers conbi ned and reacidified to 2 7 0 CT 2005 WO

02/ 092093 PCT/ EP@Q/ 05301 2% pH 3 with concentrated hydrochloric acid. The
aqueous |l ayers are efyacte@ with ethyl acetate (3x). The conbi ned organic
| ayers are then vvashed>i<€ brine and dried over magnhesium sulfate. The
filtrate is concentrat®ed t0 an anorphous white solid, co evaporated with 3
portions of toluene afi} dried in vacuo to give N6- chI oro-2',3 -5

'530&[ E,%ly: dgﬂﬂﬁﬂs | soh$§ %uc?@i’?}%ﬁéﬂ%m@@ §te @Pﬁgioge is dissolved ed jn 110 mbL n-
butanot and 9.7g 5—ammo—4 6-dichloropyrimidine, then 23 mL trrethylamme were added and
15  the mixiure heated at reflux for about 18 hours. The mixture is cooled, diluted with
chloroform and saturated ammonium chloride sofution. The aquecus layer is extracted
three times chloroform, then twice with 10% isopropyl alcohoi/chloroform. The organic
layers are combined, dried over sodium suifate, filtered, concentrated to an oil {iii) which is
used, without further treatment for the next step.

20
Step (3) Preparation of
, Ci
- | N = N
]
/k : N/
N




N6-chl oro-2', 3' -i sopropyi i deneadenosi ne-5' -carboxylic acid (4.4 g, 12.9
mol ), triethylamne (1.64 ni, 11.7 muol) isopropenyl chl (?('p’}"gé;rr?t%g@g 28
m., 11. 7woreddeessnd 10 et hyl ene chloride (50 nL) are copbirigdss3ger argon
-at -10 C and stirred for about 2 mnutes. Ethylamne (0.77 nm., 11.7 nmol)
is added to the reaction nixture and s23rring continued for an additional
1 mnute. The reaction mxture is partitioned between nethylene chloride
“and sat ur at ébe poatiughdiii feem xaate 2 Bep (2} above id taken sipam a50@sihedbuty t h

nmet hyl ' ' am : ' bri ne
and -ér?“é‘%ﬂ%mﬂ?%%ﬁ%mﬁﬁé%ﬁﬁﬁﬁﬁgéﬂ-d THE PHIREE B (lafod BERAGK Uhdgh, D)

r esi dud'gemtor alut §\hourg addi §19pijonsmofdormaniding acetplaatdwouitn 3%
MeOH' Gifiel 8ix Howurg)i Tiee Mixthtesit Ripbled, difited with ethy! acetate, washed with brine, water

i sapropyl i dene- N6- chl. or oadenogj. ne-5' -uropam de, 1 H N 300, NHz, . 13) d
5”90 (Bind, ZRBET oVGr S SUNEHE) hl8d confen B 5 wagus, e o FRSIE BUrTBd B, 19
3.01 (fasteehromatagBagthy, eluiting with. 40180 (sethyHhcette i hekana3 ith giveQhddddiRIdE 2

Pr epar gty : :

S, 2R, B@Ig‘%@g{‘%E’@?lngtd?\gxdﬁpET%??%{e(4-tri f1 uor met hyl pyri di n-2-yl ) pyrrol i di n-
3(S)-ylam no] purin-9-yl]cycl opentanecarboxylic acid isopropylan de 25 Step
(1) %@g%il) 3Prepardtion di54. 6 mol ) _
N- BOC- 5, 6- DI et hyl enedi oxy- 2- azabi cyci . 2. 1] heptan-3-one (i) (prepared
as in Step (6) of Exanple 3, below) i i $sol W¥ 16 nL isopropyl am ne
and the mxture stirred at room r at Wy or alout 2 hours. The m xture
}s evaporated in vacuo, and the ' azeoly op with chloroformto give
a white solid. This solid ispy2 7 2005 WO 2093 PCTEP02/ 05301 22

di ssolved in 250 n_ ethyl a t sol uti on coolEsl to OC, and hydrogen
o olfution, with cooling for about 15
d a

chloride gas igs bbbl ed i S
m nutes. The qutlon i s. theN { t roomtenperature for about 4
hours. The s | N NS @0rat ed i n vacuo, and azeotroped with nethanol
t hen chl orof ormNto g he am ne product as the hydrochloride salt. The

hydrochl ori de salt is,/partitioned between chl orof orm and sodi um bi carbonat e

solution, and the Qfgani c"ol ayer washed with brine, dried, filtered and one
equi val ent of benzoic bd 1S :

10

(v)
400 mg (1.05 mmol) of the product {iv) from Example 2 Step (3) above, 0.22 mL
-{1.57 mmol} triethylamine, and 270 mg (1.16 mmol) 2-[(3S)-3-aminopyrrolidin-1-yi]-4-
trifluoromethylpyridine (prepared as in Exampie 3, Steps 1 to 5, below) were dissolved
15 together in 3 mL ethanol, and the solution heated at reflux, under argon, for about 20 hours.
%; N The mixture is evaporated in vacuo and the residue partitioned between chloroform and
saturated sodium bicarbonate solution. The aqueous layer is extracted with 4 portions of
chloroform and the combined organic dried over sodium sulfate, filtered, evaporated in
vacuo. The residue is purified by flash chromatography, applying the sample in methyiene
20  chloride/ethyl acetate (1:1), and eluting with 0 to 3% methanol in ethyl acetate, to give the
above-depicted proguct (V).

Step {5) The product from Example 2 Step {4) above is dissoived in 2 mL
methanol/tetrahydrofuran (1:1), and 3.3 mL 1.5 N aqueous hydrochloric acid is added, and

25  the solution stirred at room temperature for about 20 hours. The mixture is evaporated in
vacuo. This resulting residue is taken up in 10 mL 15% isopropy! aicohol/chloroform, 1 mL
1 N sodium hydroxide solution, and 9 mL saturated sodium bicarbonate solution. The
layers are separ;'.-lte_cl and the aqueous extracted with 4 x 5 mL portions of 15% isopropyl
alcohol/chloroform. The combined organic layer is dried over sodium sulfate, filtered,

30  evaporated in vacuo to give (15,2R,35,4R)-2,3-dihydroxy-4-[6-[1-(4-trifluormethylpyridin-2-



added. The solvent is renoved in vacua and the residue tri t her
to give the desired amne (ii) depicted above as the ben%Zt @t(eﬁl Z@USn
183- 184C. wWi@oBtems3(2) Preparation of (iii) 54 mmol of the permachesiosiohi )
fromExanple 2 Step (1) above is dissolved in 110 nL n butanol and 9.7g

5- ami no- 4, 6-di chl oropyri m di ne, then 232#L triethylam ne were added and 15
the m xture heated at reflux for about 18 hours. The m xture is cool ed,

di | ut ed ylpymrolidishB(8) oflamimolmuinshyicystopentameoaibomylicraaid isdprapylamidem.prize7-
aqueous obgyer is extracted three tinmes chlioroform then twice with 10%

| sopropyl "al cohol /chloroform The organic |ayers are conbined, dried over
sodiumsulfate, filtered, concentrated to an oil (iii) which is used,

wi t hout Ebmmh_egstreat ment for the next step. 20 Step (3) Preparat|on of C

(iv)_2 2 CTIEP 1 23 _The product (iii) from
(005 oSl o S G PSR ReD e Rt ), o
f or mam gti)p;errcﬂadmw(sgnyiamadplpuhn-ﬁ#y@cymapemame-s,za@uat ed at reflux under argon
for about 9 hours, adding three 5.56 g portions of formam di ne acetate at

two, four, and six hours. The mxture is cooled, diluted with ethyl
acet at eStahed w20 (332 menoihak @6)-(-)18 amimopyrpiidine aed 26eul. (Rh5sohfaki ] eq)

filter eﬁenfélméﬁ?ﬂé ra?é %Qn'ib'ihe\éﬁﬁ 430 rﬁﬂgblﬁél% 4 rétiifed %Hdhvﬁ'g; Witter Htﬁ%rbean—

chromatgg ;t) tin acetate In

GosT aaStirRFaboish Aba 5 deuts. The miduss i Poaicaio REC andesp. (@ /o8& umak 1dn o
18 (V) eq0d-t6@-blifyl QieartBNale afidéd)ehdi SEHEY aldov fef rEm?é’fDTﬁe fibRpis( 3)
above, mo

2-((39) g‘?:ncéﬁlm &?8@—#’3&% ﬁ"fig"!/\” th Md’i ?Q'@!ﬂ"bﬁg&ﬂéﬁgﬁnﬁﬁé%yj(b ﬁ%a%r@& as in
Exgrrplheamecﬁsétp,&erls rade, allmiine\/alﬁdvmatfacwdsmm CEHCILS mgﬁgmc layer & wastaidhanol ,

t he I 0
and,tnewiRbihd B DB e Plugktl Wherdt 955 o5 god AlvafBEM R ICHER: oof1E
chllﬁrofb3lwfa'ﬂﬁpyf@éiﬂiﬁﬁat ed SOdI um bi car bonat e soI ution. The aqueous |ayer is
extracted with 4 port | ons of chloroformand the conbined organic dried

over sogl um sul fa:I3 Jtered evaporated in
(2) 4. 25 g (183.9 mmol) of the product from Example 3 Step (1) above is

dissolved in 200 mL CH,Cl; and 25 mi. (183.9 mmol, 1 eq) of triethylamine is added. Under

a nitrogen atmosphere, 34.7 mL (367.8 mmol, 2 eq) of acetic anhydride is added dropwise,
20 the mixture stirred at room temperature, partioned with NaHCQj; solution/CH.Cl.. The
organic layer is washed with brine, dried over MgSOQ.,, filtered, evaporated in vacuo, and the
product purified by flash chromatography, eluting with 2-8% methanol in methylene, to give
N1-BOC-(3S)-(-)-3-acetylaminopyrrolidine.

25 Step (3) 39.2 g (171.7 mmol) of the product from Example 3 Step (2) above is
- dissolved in 400 mL CH,Cl, and 26.46 mL (343.4 mmol 2 eq) trifluoroacetic acid
(hereinafter "TFA”") is dropwise at at 0°C under a nitrogen atmosphere. The mixture is
heated to reflux, adding another 26 mL, then another 10 mL of TFA, refluxed for about an
_ additionaf 3 hours, then evaporated under high vacuum to remove TFA. The residue was
30 stirred with Amberlite IRA-400 basic resin (hereinafter "basic resin"), fittered, the filtrate
~ dissolved in methanol, filtered slowly through basic resin, and the filirate evaporated to give
(3S)-(-)-3-acetylaminopyrrolidine.

Step (4) 4g (31.2 mmol) of the product from Example 3 Step (3) above and 5.19 (40.6
35  mmol) 2-chloro-5-trifiuoromethylpyridine are combined in 50 mL ethano! and 13 mL (93.6
- mmol, 3 eq) triethylamine are added. The mixture is refluxed for about 18 hours,
concentrated in vacuo and the residue partitioned between methylene chloride and sodium
bicarbonate solution. The organic layer is washed with brine, dried over magnesium sulfate,
filtered, evaporated in vacuo, and the residue purified by flash chromatography, eluting with




vacuo. The residue is purified by flash chromatography, i npl e
in methylene 20 chloride/ethyl acetate (1:1), and eluting %?h@gy{-m

nmet hanol waombdrgds acetate, to give the above-depicted pr@@lﬁﬂmﬁ,@mi St ep
(5) The product from Exanple 2 Step (4) above is dissolved in 2

met hanol / t et rahydrofuran (1:1), and 3.35nL 1.5 N aqueous hydrochl oric acid
is added, and 25 the solution stirred at roomtenperature for about 20
"hour's. 21%fé methaoelan imethylana chioede, ith gives2{(8S)-Bricetylaainopymglidire siyifite i s t aken
up in p hol /chloroform 1 nmL -1 N sodi um hydroxi de
sol uti éﬁld&orﬁé@@ﬁ@éﬁu%{%?gg&godl um bi carbonate solution. The |ayers are
separated and the aqueous extracted with 4 x 5 nlL portions of 15% i sopropyl

al coggeka&@ 5}{ gl; orze2 d (7. 5@2@2218?&@@@@;& fn‘cﬁ\ryﬁs(ahﬁ;téis iEh QY Aboves um
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V\D 02/ ﬂ@ﬁl&Q&‘ rmwm@/mmo rédm temperaturg, neutralized with solid sodium

yl) pyr \ LL.C

! ot obgpittniie? oakingdbeRk i o BRER SR SR ek dHe Ehvorice.

R, 2S, 3 gRygmm{@vﬁbbswmmwwm trige] drigdsover magaesiumtsuifatey fiteted Jevaporated

yl) pyr . iol Step (1) 20g
/1), kit 392 R U R i L RNy
beHal dehyde are conbined in 250 ni tol uene and refl uxed, rermvi ng wat er

w th aStepas) 10 Stark trap, for about 4.5 hours. The mxture is cooled to OC
and 55.7g (255.2 mmol, 1.1 eq) di-tert-butyl dicarbonate added, then
Stirred at roomtenperature. The m xture is concentrated in vacuo, stirred
W th KHSO4 sol ¢ition, extracted 3 tinesywith ether. The aqueous |ayer is
made al kal i d tracted wi th CH2Cl The organic layer is washed wth
brine and dri g filtere aporated in vacuo to give

N1- BOC- (3S) - (-"\153 A.p34. 25 g (183.9 mol ) of

t he product fromt Wl e 3 Step (1) abdy, i ssolved in 200 nL CH2CI 2
and 25 nL (183.9 mol, eq) of triethyllam ne\y s added. Under a nitrogen
atnosphere, 34.7 nL (367.8 mvl, 2 eq) of acetleg anhydride is added

dropwi se, 20 the m'xt(Jre stirred at room tenperature, partioned wi th NaHCO3
sol ution/ CH2Cl 2. The 8rgan| c layer is washed th brine, dried over MgSHA,
filstered, e2por(@tied mol) ()& Dineittyiehediopy-@darabiqyoiofd.2 dfhdpyar-Basie (vi), 1.5

(39 - (ARl artndpn %%F% Aol RS ) g‘%ﬂ%ﬁ@ggawé B8 or

t he prtﬁﬂﬂé’d p@]ﬁtmr@ wedir methyjenselvlerige and stirred at room temperature for
about 18 hours. The mixture is washed with 1N hydrochloric acid, 5% sodium bicarbonate
solution, brine, dried over sodium sulfate, filtered, concentrated in vacuo and the residue

20  recrystallized from isopropyl alcohol to give N-BOC-5,6-Dimethylenedioxy-2-
azabicyclo[2.2.1]heptan-3-one (i).

Step | (7

-—lvo \ HO NHBOC
0] T N-BOC
_...._.._} .
o ' ><0
25

(i (il

35.69 (0.125 mol) of the product (i) from Example 3 Step (6) above is combined with

400 mL methanol. With rapid stirring and cooling, under argon purge, a total of 23.8g (0.63
mol) sodium borohydride is added in three equal portions over a period of about 2 hours.




di ssolved in 400 nL CH2Cl 2 and 26.46 nL (343.4 nmmol 2 eq) t Qw!o

acid (hereinafter "TFA") is dropwi se at at OC under a mtrﬁgjrﬂl tngﬁ@re
The m xt uMeO dx092dm8at ed to refl ux, adding another 26 ni, thecraywbssorl0 ni
of TFA, refluxed for about an additional 3 hours, then evaporated under

hi gh vacuumto renove TFA. The residue Wwhs 30 stirred with Amberlite
| RA-400 basic resin (hereinafter "basic resin"), filtered, the filtrate

di ssol vdeimixiue imaencentratadinaacde and partiiosad hehrearc2G0wiwatehand 800 mL
filtrat %ttﬁwa@étéﬁi ethéd aaaecy@ laf&3s eldractdd N@byh@r@mpé’thymde@ﬂtéand ep (4) 49

31.2 Mo of  the product from Ex t e above 6 35
oS D Dbt aroprR iAo AR T Wates rine. BEsd PP Ta St SRISSR  and
13 L ( @8n€ermmatdd indvaup tb igivet MABQGOT TRamite2 3eitieethyldredixyiare i s refl uxed

for abo trated in vacuo and the residue partitioned
bet \/\genHk%ﬁb%?'{ﬂgﬂ{jcé’mog’%ﬂ%@%a(@' sodi um bi carbonate sol ution. The organic
~layer is washed with brine, dried over magnesium sul fate, filtered,
evaporag%b Eﬂ vacuo, and the residue purified by flash chronat ography,
eluting wth'27 OC T 2005 WD 02/092093 PMEPO2/ 05301 25 2-5% et hanol in
met hyl ene chloride, to give 2-[(3S)-3-acetylam nopyrrolidin-1-yl]-5- .
trlfluorometpll'd Ag, afnBpsol id. St (5)4/-52 g (27.5 mol) of the
product from Exanmp #Cp (4) above is IEAWSMHESC . 6N aqueous
hydrochl ori de acid g he m xture refluxed for @ 18 hours. The m xure
is cooled to room t.Errp srature, nettrabm-zed W th sali/d sodi um bi carbonate,
partitioned betweef di 7yt e sodi um hydr oxi de sol gti oa and net hyl ene

chloride. The orga ayer is washed with bri i ed over nmagnesi um
sulfate, filtered, #&vaporated in vacuo to give '
2-[(3S)-3-am nopyrrolidin-1-yl]-5-trifluoronet pyxidine. 10 Step (6) 10 O

(|) 522.5 g (0. tzg nol )
(- ) , 6-Di met hyl e i oxy-2-azabi cycl o[ 2. 2. 1] hept(‘.fl'ﬂ)— 3-one (vi), 1.5 g 4-dim
et hyl ani nopy$50 giofehe¢ perdeich ffii) Fom’ Dhdkdle,3 S2pA7pabovesishyyaceadiind50ankd 37.5 ¢

di -tertpo bl g 6 n?&ﬂ?ltﬁ%iﬁé %n?%gf\%r io?.ﬁ?‘é&@%d@?@ aﬁg lll?éa}rh%gldr%nl%glﬁ%ld kﬁ‘d

at roonlte erature
hydr oc h@lanutd 8dwugs. Anpthed 2@ ¢ silueneride and goother 68 mibef methytiiodise areadded

sodi um ﬁél’tléﬁ\bi%e cfvb+ B8R h&%%attﬁ@hﬁﬁuwréfma@f&%ohh% hsa.lsd ulehe Rixture is
recrélstﬁ 631 8 [ soe[:l)r Ot?. al cohol Ive [\)/ enedi oxy- 2-
tered t rough elite and the filter cake washed with ethyl acetafe The com ined filtrate 1s
concentrated in vacuo and the residue crystallized from hexane to give the desired

- methoxymethyl compound (viii) depicted above.

Step (9)
/ —— |

(viii) - ()

20

!H
i,

O

Under argon, 31.6g of the product (viii) from Example 3 Step (8) above is dissolved
25 in 250 mL warm anhydrous ethyl acetate. The solution is cooled in an ice bath and
hydrogen chloride gas is bubbled through the solution for about 6 minutes. The mixture is
allowed to warm to room temperature and stirred for about 3 hours, then concentrated in
.vacuo to give the desired amine hydrochloride (ix) depicted above.



azabicyclo[2.2.1 ] heptan-3-one (i). Step (7) 25 HO NHBOCC OO0 (iﬁ_(Z i)
35.69 (0.125 nol) of the product (i) from Exanple 3 Step (B)! 4H0 ehQB
conbi ned whlboshaés ML net hanol. Wth rapid stirring and copbigtgwégggller argon
-purge, a total of 23.8g (0.63 nol) sodium borohydride is added in three
equal portions over a period of about & hours. 77 0 C T 2005 WD 02/ 092093
PCTI EPO2/ 05301 26 The m xture is concentrated in vacuo and partitioned

“bet Weestegj)@opt wat er and 300 nL ethyl acetate. The aqueous | ayer is
extracted twce nore with ethyl acetate and the conbined organi c sol ution

washed~wj t b , brﬂ'"_q\e, dried ovey! sodiumsulfate, filtered,
concent r & ed M 1O Qi N- BOQ 1- ani no- 2, 3- di net hyl2¥sedioxy. 4 5
hydr oxynet hyl ¢ ghent (vﬁl\s

50 g of the prgdwet (vi from
benzene. 8.8 g mEghyl iodide a si | vek_oxie ane added
m xture refl ux or about 18‘hourN. Anot her 25 g\e {
~anot her 50 nL thyl iodide are added portionw § er about 6 hours

and the m xture refluxed for about 18 hours. The m xtutfe is 15 filtered

through Celite and the filter cake washed with ethy acet ate. The conbi ned
filtrate is concentrated in vacuo and the residue% allized from hexane -

3-Stepwl7) above is placell in 150 nL
j nd the
oxi de and

epn(8) HO NHBOC NHBOC Jo 1(1ﬂii) (Viii)

to give the desired - nethoxymethyl compound (viii i cted above.
Step.(9) 20 Under argon, 31.fig of the product (viii) from Exanple 3 Step
(8) above igx)dissolved 25 in 269 nL warm anhydrous(xgt hyl acetate. The
§o|ution is cooled in an ice bath and
5 24.2 g of the product from (ix) Example 3 Step (9) above and 42.8 g sodium
bicarbonate are combined in 100 mL n-butanol, under argon, and 20.1 g 5-amino-4,6-
dichloro pyrimidine is added. The mixture is heated at reflux for about 20 hours, then
concentrated in vacuo. The residue is partioned between ethy! acetate and water and the
ethy!l acetate layer washed with brine, dried over magnesium sulfate, filtered, concentrated
10 invacuo. The residue in 30% ethyl acetatate in hexane, passed through a large flash silica
gel wash column, and the column is washed with 50% ethyl acetate/hexane and the
combined filtrates concentrated in vacug to give the desired pyrimidinylaminocyclopentane
product {xi} depicted above.

15 Step (11)

Cl
. HN 2 cl
| NN
- : ¢
o NH \ \ | N)
O

(xi) | (i)

26.7 g of the product (xi) from Example 3 Step (10) above is combined with 125 mL

20 n-butyl acetate under argon. 33.5g formamidine acetate added and mixture heated at reflux
for about 3 hours, until thin layer chromatography shows reaction is complete. The mixture
is cooled, partitioned between ethyl acetate and brine and the ethyl acetate layer dried over




hydrogen chl oride gas is bubbled through the solution for

The mxture is allowed to warmto roomtenperature and StI?ZdBf%)?E@ﬁﬁt 3
hours, thawoemmzesstrated in vacuo to give the desired am nefmeeasihhori de
(i x) depicted above. 2 7 OCT 2005 WD 02/092093 Step (10) 0 0 K NH2 HC (x)
27 Cl PCT/EP02105301 Cl 5 24.2 g of the2®roduct from (ix) Exanple 3 Step
(9) above and 42.8 g sodium bicarbonate are conbined in 100 nL n-butanol,
under arrgagmesundsmma fifefpdacDneeMrated o vaouor d heyesidudiwas pusified g dasiThe

m xt ur © chidr) e@?%ﬂh@temtﬁﬁﬁlﬁ 50/ gog’bml g&t%‘t%% fexddi o givlhe Bﬁlro?&pgﬁigé oh

vacuo. t1one acetdte~and wat er

et hyl aB&dé'Fb(’q"hWCtﬁﬁ@ﬁéuew th brine, dri ed over magnesi um sul f ate,
filtered, concentrated 1.0 in vacuo. The residue in 30%ethyl acetatate in
hexane, ough a large flash silica gel wash colum, and the

col Lﬁm ﬁ&%\ﬁgﬂ &NQ% %t hyl acet at e/ hexane and the conbined filtrates
concentrated in vacuo to give the desired.pyrimdi nyI am nocycl opent ane
product (xi). depicted above. 15 Step ) O \CL_26.7 g of the product (Xi)
from Exanple 3 Step (10) above is cgnbined wtT 325 nL 20 n-butyl acetate
under argon. 33.5g formam di ne xCtise heated at reflux
for about 3 hours, until thin |ayer chromatoyrapddy shows reaction is
conplete. The mixture is rtitioned between ethyl acetate and
brine and the ethyl acet a@ I ied over 2 7 OC T 2005 WO 02/ 092093 28
PCT/ EPO2/ 05301

(xiii)
7.75 g (22.9 mmol) of the product (xii} from Example 3 Step (11) above and 6.35 g
10 (27.4 mmol} 2-[(3S)-3-aminopyrrolidin-1-yl]-5-triffuoromethylpyridine are combined in 20 mL
ethanol and 6.33 mL triethylamine added. The mixture is heated in a sealed vessel at
105°C for about 4 hours. The mixiure is cooled, evaporated in vacuo, partitioned between

- methylene chloride and sodium bicarbonate solution. The organic layer is dried over
magnesium sulifate, filtered, concentrated in vacuo, and the residue purified by flash
15 chromatography, eluting with 4% methano! in methylene chioride, 1o give the product (xiii)
indicated.

Step (1 3) 10.81g (20.3 mmol) of the product {xiii) from Examplie 3 Step (12) above is
combined with 90 mL triflucroacetate and 10 mL water, and the mixture stired at room

20 temperature for about 3¢ minutes. The TFA is evaporated off at high vacuum and the
residue partitioned between methylene chloride and sodium bicarbonate solution. The
methylene chloride solution is washed with sodium bicarbonate solution, brine, isopropyl
aicohol is added and the solution dried over magnesium sulfate, filtered, concentrated in
vacuo, and the residue flash chromatographed, eluting with 5-10% methanol in methylene

25 chioride. The appropriate fractions are collected, concentrated, and the residue crystallized
from acetonitrile to give (1R,28,3R,5R)-5-methoxymethyl-3-[6-[1-(5-trifluoromethylpyridin2-
-yi)pyfrolidin-a(S)—_ylamino]-purin-9—yl]cyciopentane-1 ,2-diol, m.p. 166-168°C.
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magnesi um sul fate, filtered, concentrated. in vacuo. The r

purified by flash chromatography, eluting with 30-50% et h@s?ﬁgtmaa
hexane, o @giiwaedshe chloropurine product (xii) depicted pBp¥Byymscit €P (12)
‘Preparation of CF3 (xiii) 7.75 g (22.9 mmol) of the product ?xng from
Example 3 Step (11) above and 6. 35 g 129(27.4 mol)

2-[(3S)-3-am nopyrrolidin-1-yl]-5-trifluoronethyl pyridine are conbined in
20 mL BEXAMPBDE 4and 6.33 nL triethylam ne added. The mixture is heated in a
seal ed vessel at 105C for about 4 hours. The mi xture is cool ed, evaporated
in vacua, partitioned between - methylene chloride and sodi um bi carbonate
sol uti cﬁseparﬁt@oroot;@ﬁi IR J45,/F)- 5@ydn0|X§eme@wbﬁ-[ﬁ{r&@ﬁbﬁfuumhﬁa}lr@m 2iilt er ed,

concen Wit ;% by flash 15 chronat ography,

eI ut i ntgyﬁmbgﬂgngg}?)rggﬁg%@ d;@tﬁﬁ?% ne ¢ or| e, to give the product (xiii)
nd? cated. Step (13) 10.81 g (20,3 mml) of the product (xiii) from Exanple

3 Step (12) 2ab@v@24[@n)czpamrrmrrmdsm% m.mw&dwmwgwhét%ﬁﬁ gel0 nL wvater,

and t he xture.sti. r at The TFA
0 v e Prdtiingapodde padimb Miamine. Bid 05 &L, difAniafd fambinet ADd Fiated In
met hy| arseatedl vesseleat 400°G dofi abuubBctmutmn‘Eﬂeenmmhmtls oooled hrartioridhdtween chl oride

a1 conoftottyienShaRieivih Sito WSPRSAARGRT 56088 Ald R idifoar e TRY o/ o,
c oHt enPraanicdayer is washed withdr lmedfﬂﬁe;!s@cﬁnéfﬁgmhmtamfmtm@pam@ﬂ andltoei ng with
5- 10% pafidansuirified b’iﬁﬁa@ﬁ'&ﬂﬁn&%gf‘dﬁhg; gﬁ‘n Wﬂ?s%oﬂ?\reﬁﬁrng% n?l‘éﬁé %Hl%naée

col | ect ed, ed, and t ue cr 't ze acetonit

6o ve” (e ARaEMs SRS kg ina-2I5l6-(6 HRmremety Ry ridRct Wy PYYe -3

yl ) pyr yiahish] pufi-Syijicta@iyofurans3, Adi, s tay Gk @Bemlp. 268l glorcm p.

166-168C. 30 27 O C T 2005 WD 02/ 092093 PCT/ EP02/ 05301 29 EXAMPLE 4
Preparati on of

( 2K SREXAMIE §- hydr oxymet hyl -2-[6-[1-(5-trifluoromethyl pyridin-2-yl)-
pyrrol id in-3 (R -ylami no] -pu rin-9-yl] tetrahyd rofuran-3, 4-dio 267

ny 2-[(3R)-3-am nopyrrolidin | 1-5-trifluoronethyl pyridine, 331 ng 6-
chl or opur i nBrapasticgof (?@@Wﬁ%&wﬂdﬁwM@iOf@m&"W[@eﬁ‘ﬂ) avehdin-3Bk conbi ned

and hegbth]puria SefIploeRycrRTRUNAEYAONARE 1 2Byt S hours. The mixture i s

cool ed, partioned between nethylene chioride (with sonme isopropyl alcohol
added) and sodi um bi carbonate. The
20 Step (1) 1.00 g (11.6 mmol) 3(S)-{-)-3-aminopyrrolidine, 1.35 mL (9.66 mmoi) 4-

bromobenzotrifluoride, 2.69 g (29 mmol) sodium tert-butoxide, and 1.01g (1.16 mmol)
" PdClx(Pjo-tolyl]s)z (prepared as in U.S. Patent No. 4,196,135) are combined in 30 mL
toluene, and the mixture heated in a sealed vessel at 100°C for about 40 hours. The
mixture was cooled, filtered, evaporated in vacuo and the residue purified by flash
-25  chromatography, eluting with 10:1 to 7:1 methylene chloridefethanol, to give 1-(4-
trifluoromethyf)phenyl-(3S)-pyrrolidin-3-ylamine. '

N

Step (2) )

/b/NHBOC
'-‘. - -: *
| 0 0. o
. ><
(vit) (xiv)

A solution of 24.7 mL (0.61 mo!} methanol and 50 mL ethyl acetate is cooled to 0°C,
under argon. 43.3 mLi (0.61 mol) acetyl chloride is added portionwise and the solution
atlowed to come to room temperature over about 45 minutes. This solution is again cooled



10 organic layer is washed wth brine, dried over magnesiu | fate, :
-evaporated, and the residue purified by flash chromatograp ;}J é&flwﬁl\ﬁ th

5% met hanglo é2pes@ihyl ene chloride, to give PCT/EPG2/65301

(2R 3R, 4S, 5R) - 5- hydr oxynet hyl - 2-[6-[ 1- (5-trifl uoronet hyl pyridin-2-yl)-pyrro
lidin-3(R)- ylam no] purin-9-yl]tetrahydoofuran-3,4-diol, as the

hem hydrate, mp. 166-170C. 15 EXAMPLE 5 Preparation of (1

R, 2S, 3Rn5¢d add 46Golution4f 50i0g NHBOITR tdiminprEEBdimhethiglenealokyli4rhydtdXymethyl

yl am nol - purin-9-yvl]. -5 [.OX l. | nt ane-1. 2-di ol Stepn ( 1.00
Y (11 ettt oy 00 ML BRSNS EAUER S0 TR Reroorarbiy, AP iR The
br onobestdution if laliowed &g c@né %o pan? Eemperaiure diien revaporatdilinoatae (o givel the 019
(1.16 . I i as in US. Patent No. 4,196, 135)
are co H'%g arnﬂ%g&%&hiog%g}r@?&gﬁ&?ﬁgé&r#xture heated in a seal ed vessel
at POOC for about 40 hours. The mixture was cooled, filtered, evaporated
in vacusiepng) t he pepafitn@rified by flash - 25 chromatography, eluting
with 10:1 to 7:1 nethylene chloride/ethanol, to give 1-(4-
trifluoromethyl)phenyl-(3S)-pyrgoliidin-3-ylamne. Step (2) HO NHBOC HO NH2
HCl 30 (vii) (xiv) A solutiofi of 24.7 mL (0.61 nol) nethanol and 50 niL
ethyl acetate is cooled t C der argon. 43.3 nL (0.61 nol) acetyl
chloride is added porti onw“sg and™ he solution allowed to cone to room
t enperature over about 45 m tesA.I This solution is again cooled 27 OCT
2005 WO 02/ 092093 PCT/ EPQ O inice and a solution of 50.0y N-BCC-1
-amino-2, 3-diy A oxy-4- hydroxym ethyl cyclopentane (vii) in 100
nmL et hyl acdt@te i ded over a period of about 45 m nutes. The solution .
is allowed to come_ ¥e—oomtenperature, then evaporated in vacuo to give
the desired am'Hgg‘ hydr’c&phl oride (xiv) depicted above. 5 Step (3)
Preparati on of )

R

(xv)
10
38.9¢ of the product (xiv) from Example 5 Step {2) above and 73 g sodium
bicarbonate are combined in 150 mL n-butanol under argon, and the mixture stirred at room
temperature for about 30 minutes. 34.2 g 5-amino-4,6-dichloropyrimidine is added and the
mixture stirred at reflux for about 19 hours. The mixture is concentrated in vacuo, and the
15 residue taken up in ethyl acetate and water. The aqueous layer is extracted with ethyl
acetate and the combined organic washed with brine, filtered, concentrated in vacuo. The
residue is purified by flash chromatography, eluting with a gradient of 30% to 100% ethyl
acetate in hexane, to give the desired substituted chloropyrimidine (xv) depicted above.

.20 Ste|5 {4) Preparation of

- </N |j

HO




10 G 38.9g of the product (xiv) from Exanple 5 Step (2) above and 73 g
sodi um bicarbonate are combined in 150 nL n-butanol under?gt pf.T 2T he
m xture swormed2@s room tenperature for about 30 m nutes.p@dErz85301

5-am no-4, 6-dichloropyrimdine is added and the mxture stirred at reflux
for about 19 hours. The nmixture is con@ntrated in vacuo, and the 15

resi due taken up in ethyl acetate and water. The aqueous | ayer is extracted
with ethyl @c%gatfé"lﬁmwduﬁe(x‘éﬁmr@@"@'gérﬁtepl@)samwewnﬁlﬁb‘rg#mma‘rmﬂlner ed,
concentieBiate arél combinad i RS0 it bilF abStaRHARd 8t hBSI2a TGRS BRaGHNY .

el uting Wlt radi ent of 30% I n hexane,

Cha e ot ks 2 ks aq!pmgoqswqiqﬁmaﬁé2&@50@@1@%@%@&@%@09{ 3 ( (9
Prepar aiounrare arChodoial 199 R GBA0PR S, TTR ARG BSEAFFRIARSOL 37.9 9

Scern: URTHE bk b AR REATPINE e SRiabidl Y Bofe Oﬁﬁi\yﬁé@?ﬂ@a@ e

r ef | ux comitied orgagiordrieiavenbagheduimosuifate, dittdiany caapaaiddtin vaalo. 1‘EheBre§|due

f or mam; l%qg;} I after about
1.5 houérjgm &Qﬁg@%&ﬁn @@@fg‘@;‘acg%’[‘ | onecfgg"gedﬂ%é bgoédﬁé'?teg’cet ate and
bri ne, chipgomHingdxvit The fesipug ftrcprn@oga@emtratm af the tmogher digeeraaan, besprifieddy
conbl N@dsio eaRIMAoGHEbAY, AV WRIDBE & ‘I‘ﬁ@)%‘&tlltnﬁta%etafté I t5x@He t@We{;éPé%vé&
i(#l The residue is purified by crystallization from et _
at e/ hexane to give the above-depicted chloropurine (XVI). The residue
from cStepe(B)r at | Gnepdratidreorot her |iquor can be purified by flash
chromat ography, eluting with 80 to 0% et hyl _acetate in hexane to inprove
I ji) 0.225 g (0.693 mmmol ) of
8CP39 g 15 (1.04 mmol)
\ amne, fromStep (1) above,
'I\‘C&I’ bonate are conbined in 20 nL et hanol

t he product (xvi) from Exanpl
- 1-(4-trifluoromethyl)phenyl -
and 0.582 g (6.93 nmol)
and heated at

B} {xvii)
0.225 g (0.693 mmol) of the product (xvi) from Example 5 Step (4) above, 0.239 g
15 {1.04 mmol} 1-{4-triftuoromethyf) phenyl-(3S)-pyrrolidin-3-ylamine, from Step (1) above, and
( ' 0.582 g (6.93 mmol} sodium bicarbonate are combined in 20 mL ethanol and heated at
reflux for about 60 hours. The mixture is filtered, concentrated in vacuo, and the residue
purified by flash chromatography, eluting with a gradient of methylene chioride/ethanol, 30:1
to 10:1, to give the pyrrolidinylamine (xvii} depicted above.

20
Step (6) 0.234 g of the product from Example 5 Step (5) above is dissolved in 10 mL
rifluoroacetic acid and the solution stirred at room temperature overnight. The solution is
evaporated in vacuo, and the residue purified by flash chromatography, eluting with
methylene chloride/ethyl acetate (10:1) to give (1R,2S,3R,5R)-3-[6-[1-(4-
- 25  trifluoromethylphenyl) pyrrolidm-S(S) ylamino]-purin-9-yl] -5-hydroxymethylcyclopentane-
1,2-diol, m.p. 111-114°C.
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reflux for about 60 hours. The m xture is filtered, concentr - VagHO,
and the residue purified by flash chromatography, eluting v?t;eﬂaﬁg_r ég!iﬁgnt
of met hyl wweo2adobawsi de/ et hanol, 30:1 to 10:1, to give the pyrapbigsay! am ne
(xvii) depicted above. 20 Step (6) 0.234 g of the product from Exanple 5
Step (5) above is dissolved in 10 nL t33fluoroacetic acid and the sol ution
stirred at roomtenperature overnight. The solution is evaporated in
vacuo, EXAMRid 6esidue purified by flash chromatography, eluting with

met hyl ene chl oride/ethyl acetate (10:1) to give (1 R 2S,3R 5R)-3-[6-[1-(4
25 trifluoronethyl phenyl) -gilrrol i di n-S%%-yl am no] - puri n-9-yl lw

- 5- hy dr Brapaeation| Qf;f@ﬁbbéwaw -[9({ PR @SeBR. 5} 11, 2-dihydioxy &-hyaisogynrettylcyelopas- WO
02/ 09208.31) 3H-5XNG i ef8R/NERP1L Preparation of 4(S)-1-benzyl-4-[9-((1
R, 2S, 3%??!22) -1, 2-di %ﬂ@ggﬂ hydr ox@é)rret hyl cycl opent -

3-y|5)-9H- purin-6-yl am no] pyrrolidi nb2-one HO (xviii) Step (1) Preparation
of 10 7.1. g (24.5 mol) Nt-BOC Lz "aspartic acid R-t-butyl ester is

di ssolved in 120 nL 15 tetra rqturan. The solution is cooled to OC and

2.73 g (27 mmol ) triethylamp&, tRen 2.66 g (24.5 mol) ethyl chloroformate
is added. The solution isHNITr or \about 30 m nutes, and a solution of
3.71 g (98.2 mmol ) sodi um lpor ohydri de MR ter is added. The mxture is
stirred at roomtenp EXfppr about durs, concentrated in vacuo and
the residue diluted wtjh ethlyl acetaby #d the organic |ayer washed with
1 N hydrochloric aci 1Qﬁksodi um ce=Bsdgnate, brine, then dried over
magnesi um,A ? ¥ 1terel, concentrated in vacuo and the residue

purifi ey hr omat ogr aphy, eluting with 30%to 50% ethyl acetate i
hexane, to giW fS)-t-butyl-3-BOC-am no- 4- hydr oxy- n- but anoate (xix). 25 WO
02/ 092093 3H30¢St ep '{.OZH) Preparation of

{xviii)

Step (1) Preparation of

10
0

{xix)

7.1.g (24.5 mmol) N-+-BOC-L- aspartic acid g-t-butyl ester is dissolved in 120 mL
15 tetrahydrofuran. The solution is cooled to 0°C and 2.73 g (27 mmol) triethylamine, then
- -2.66 g (24.5 mmol) ethyl chloroformate is added. The solution is stirred for about 30

minutes, and a solution of 3.71 g (98.2 mmot) sodium borohydride in water is added. The

mixture is stirred at room temperature for about 17 hours, concentrated in vacuo and the

residue diluted with ethyl acetate, and the organic layer washed with 1 N hydrochloric acid,
20  10% sodium carbonate, brine, then dried over magnesium sulifate, filtered, concentrated in

vacuo and the residue purified by flash chromatography, eluting with 30% to 50% ethyl

acetate in hexane, to give 3(S)-t-butyl-3-BOC-amino-4-hydroxy-n-butanoate (xix).

25




HNHO O***r O (xx) 527 OCT 2005 PCT/ EP02/ 05301 A s tlon of 0.73 ¢
of dinethylsulfoxide in 9 nL of nethylene chloride is cool d Tm Fand
31 mL of woBdbsedauti on of oxalyl chloride in nethyl ene Ch|P@Fr]E§@2/{)§0fidded
dropwi se. The solution is stirred for about 15 m nutes and a sol ution of
0.85 g of 3(S)-t-butyl-3-BOC- am no-4-8§droxy-n-butanoate (xix) in 5 nL

net hyl ene chloride is added. After stirring for 10 about 45 m nutes, 1.88g
tri et hptepri?le i s PaelprdtiorToke sol ution is allowed to warmto room
tenperature, stirred for about 30 mnutes, then diluted with ethyl acetate.
The solution is waghed with 1 N hydrochloric acid, 10% sodi um carbonate,
brine, dried over nesj sulfate, filtered, concentrated in vacua, to
give give 3(8_)-t;‘{y\- - am no- 4- oxo- n- butanoate (xx). 15 Step (3) The
product (xx) fromExan®le 6 Step (2) above is dissolved in 9 nL net hanol
and 1.34g benzyl 3m ne hydroghl oride, then 0.94 g triethylam ne, then 200
ng 3 A nole i Ves. solution is stirred for about 45 m nutes and
a sol ution of 23 Sj i chforide and 0.22 g sodi um cyanoborohydride in 5
mL met hanol isgadded. {fhe sotution is stirred for 25 about 4 hours, 2 niL |
N sodi um hydroxi de, then 10 nL water are added, the m xture concentrated
to about one-half volg;\gz, and extracted with ethyl acetate. The ethyl
acetate solution is hed with 10% sodi um car bonate sol ution, brine,
dri®ed over magnesium sulfate, filtered, concentrated in vacuo, andthe

resi due pur jafdoiflichYof bl 26 oFB.h@ER%QQfo@(W 9"?9.%?%@9?3? 8h|3n&%]§%o%fb‘&5t

PCT/ EPO2/ 05301 34 el ut| 0%to %et h € I n hexane, to give |

the bef@¥+ aag3hek ota ?Wéﬁv‘&w oxalybglloridg wneﬁwle@emr@d@fls addeg dwpwise. f r om

Exanpl Ehé sGiugon (s?étlrmh%ﬁalbcﬁjtdmﬁmbte%ﬂhddh $8lutidn 6f 0.85 ¢ & 3{9)1.‘36@@@3150@6' d

(10:1) amart])d4 thygros)'q?-ln%dtggo&{tg (xn% n% éatgyiene chlonge lt'lsr gddeﬂ[1 Af?e]zr sttmng #or

10  about 45 minutes, 1.88g triethylamine is added. The solution is allowed to warm to room

temperature, stirred for about 30 minutes, then diluted with ethyl acetate. The solution is
washed with 1N hydrochioric acid, 10% sodium carbonate, brine, dried over magnesium
suifate, filtered, concentrated in vacuo, to glve give 3(S)-t-butyt-3-BOC-amino-4-oxo-n-
butanoate (o).

15
Step (3}
= ;/L
H :
\/\NH ro
0
(Bed)

20 -

The product (xx) from Exampie 6 Step (2} above is dissolved in 9 mL methanol and
1.34g benzyl amine hydrochloride, then 0.94 g triethylamine, then 200 mg 3 A molecular
seives. The solution is stirred for about 45 minutes and a solution of 0.23 g zinc chloride

_ and 0.22 g sodium cyanoborohydride in 5 mL methanol is added. The solution is stirred for
25  about 4 hours, 2 mL 1N sodium hydroxide, then 10 mL water are added, the mixture
concentrated to about one-half volume, and extracted with ethyl acetate. The ethyl acetate
solution is washed with 10% sodium carbonate solution, brine, dried over magnesium
sulfate, fittered, concenirated in vacuo, and the residue purified by flash chromatography,




concentrated in vacuo, and the residue purified by flash ch@o?rgﬁwa??%
eluting with 25% 35% ethyl acetate in nethylene chloride

1- benzyl - W@E/BAO3amnm no- 2- pyrrolidinone. Step (5) 0.64g of pthrgppiedect from
Exanple 6 Step (4) above is dissolved in 20 nl. 10 ethyl acetate and the :
solution cooled to OC. Hydrogen chlorid# gas is bubbled into the solution
for about 5 mnutes, and the mxture stirred at roomtenperature for about
18 houelsltlnEtMltb r30f%st0aftll%cetluyi achiaterinhiaxase dodjivd thestmrizgl arineqotiedepisted
filtrathegdo give 1 -benzyl- 4(S)-am no-2-pyrrolidinone hydrochloride. 15
Step (6) 0.33 g of the protected chloropurine fromExanple 5, Step (4)

. above, 0.26 g 1-benzyl-4(S)-am no-2-pyrrolidinone hydrochloride, and 0. 29

g tri etswpa(m ne a@QO@ﬁ@hh@%ddcﬂfréQI PlarRpiB A Slep Ry abdiR: @dfés‘érv%dh?ilégﬂ_ﬁﬁe
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trifluoroacetic acid. The appropriate fract I ons were conbined,

concentgahqs) anob&@&ofﬁféﬁeau&éﬁﬁﬁls fho ner's%@%;smﬂab'élv@@a.%&%e%h%@ﬁ d, the
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di 4801 R2BYligcetaie and g solplien eepledin 0 &/a'rhﬁf&ﬂ@a chiprida@as is bukbledhinto the due
}q r |2 tS ug aoagsdnrfogé% am:rmtese aﬁﬁ?&e hl)&ﬁ:ieﬁﬁiﬂ@dtatgobﬁrt@ﬁfberature for abcln#]t 18
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EXAI\/PLB($)-amim—Eﬂnqrrahaimon@ﬁydribchlonde.

R 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6- [ 1- (4- ni trophenyl ) pyrrol i di n-3-yl am noi -
purin-9-yl]cycl opentane-1,2-diol Step (1) 4-nitrophenol (1.0g, 7.19 mol)
andst r iSgeRy®lani ne0.88 thof the profeated| chiarepurinedrarn dExample GgStepeid) abown 0y28 gus

net hyl aqngery-a(9) dnihd B- ﬁﬁrf}olldﬁ{bﬂetr@@ro%ﬁidﬂlhboﬁnqg@ge%e%ylgfﬁ:ml-% 6 gombined

Trifl uor t hanésul f oni ¢ anh
m xt ur & ?ge l plgnghand the m rﬁl!?@ﬁ’cedéﬁi refiup fok aboatrfzo hﬁ"#d’ﬁu ABeinrixigre ist ed vm th

net hy| eoacerdtraned ﬁmacub@iﬂ&de%ﬁdiué@i@s(blﬁ?@lr@@ Pﬂ.{‘ﬁhﬁhﬁ%éﬂéﬁ?ﬂa&d‘ﬁn@ §hr‘?§% the
or gani esiumsulfate, filtered, and concentrated in
vacuo. h&?’rﬁ&rﬂ%@ﬁr@fﬁrﬂq@gg} SO s erIcebRied inkacua andihggr aphy,
el @? : ngeﬂlmmaume@b}emrepammelwﬁic ,tedutipigwethda graclnenitl‘cﬁrly:% acetonitrile to 60%
triflu |
T/ EPO 2%%& & kéi) 8‘2’5@ ity G1%. erﬁgb‘lft%v\é}cﬁ% Tie p&ﬁé‘& a0 we MR and
triet h9P G@thﬁ[&d and the resudue dlssolv in 20 mL 1N hydrochloric acid, the
solvent evaporated in vacuo, and this repeated twice more. This residue was dissolved in
methanol, the solvent evaporated in vacuo, and the residue triturated in ether to give 4(S)-1-
25 benzyl-4-[9-((1R,2S,3R,5R)-1,2-dihydroxy-5-hydroxymethylcyclopent-3-yl)-9H-purin-6-
' ylamino]pyrrolidin-2-one as the hydrochioride trinydrate, m.p. 100°C (dec.)

EXAMPLE 7

30 Preparation of (1R,25,3R,5R)-5-hydroxymethyl-3-[6-{1- (4-nitropheny{) pyrrolidin-3-ylamina]-
: purin-Q-yl]cycIopentane-1 ,2-diol

Step {1) 4-nitrophenoi (1.0g, 7.19 mmol) and triethylamine (3 mL, 21.6 mmol) were
dissoived together in anhydrous methylene chioride (10 mL), and the solution cooled to -
35 15°C. Trifluoromethanesuifonic anhydride (1.81 mL, 10.8 mmol) is added and the mixture
-stirred at -15°C for about 30 minutes. The mixture is diluted with methylene chioride,
washed with sodium bicarbonate'solution and brine, the organic layer dried over
magnesium sulfate, filtered, and concentrated in vacuo. The residue is purified by flash




17.9 mol ) are dissolved together in anhydrous methanol (17 nL) under
nitrogen, and ethyl trifluoroacetate (2.53 nL, 21.3 mml) ﬁgq&l 2@05

dr opwi se.wohegosebution is stirred for about 18 hours, /ﬁi .,30@ vacuo,
-and the residue taken up in nethylene chloride. The soI utlon I s washed

W th sodi um bi carbonate solution, brineg5 dried over magnesi um sul f at e,
filtered, concentrated in vacuo to give 1

"- benzyl et3¢@ptdgraghy) efutiag etit mathylemerohidlride| toegivd @-ridkephen®) Under ni trogen,

L benzyl il o URCARE S itk DB Ll O e, (4,599, o7 o) s

di ssol ve rous e and di-tert-butyl dicarbonate
(3.68g, 16.7 nml) and 10% pal | adi um on carbon (0.90g) are added. The
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Concentigh ey 38R cFRABaohE LA, P o By AR QTR AR
1- ( 4- niGiMeol-BR¥n 9(3)34(@)‘0’9?19‘?@@6?'%@09 digg nopyrrol i di ne. Step (6) '
1-(4-Nitro)phenyl-3(S)-trifluoroacetyl am nopyrrolidine (0.334g, 1.10 mmuol)

R e ey R e N,
hoeo s, chioéde §130 mbjnahd mnifredestie doi (19wl is Hidet o The soltienns stirtgdeati room
Séﬂéﬁﬂééfﬁé&gﬂlﬂ%%%&&ﬁ?%"‘ “ﬁeﬁ SohSy el latlio, Tr¥Rediue Ehdirlgeg, "
magne's baesa mawlenefthlqraeeﬁn @M astiumrbicazbonate @olgmoe Ihajayerns ae 1

- (4- ni sppABRABHNe Rfue8LS Bxtrictdd %ﬂﬂ%t%@a@&a@@zﬁﬁécg’rﬁbined organic is dried

. over magnesium sulfate, filtered, evaporated in vacuo to give 3(S)-
“.25 trifluoroacetylaminopyrrolidine.

Step (5) 4-Nitrophenyl trifluoromethanesulfonate (0.423g, 1.56 mmol) and
triethylamine (0.217 mL, 1.56 mmaol) are dissolved together in anhydrous acetonitrite (15
mL) and 3(S)-triflucroacetylaminopyrrolidine (0.852g, 4.68 mmol) is added and the mixture

30 heated at reflux far about 18 hours. The mixture is cooled, concentrated in vacuo and the
residue purified by flash chromategraphy, eluting with a gradient of 25% to 50% ethyl
acetate in hexane to give 1-(4-nitro}phenyl-3(S)-trifluorcacetylaminopyrrolidine.

Step (6) 1-(4-Nitro}phenyl-3(S)-trifluoroacetylaminopyrrolidine (0.334g, 1.10 mmol) is

35 combined with a saturated solution of potassium carbonate in methanol/water (2:3) (20 mL),
and the mixture heated at 55°C for about two hours, then at room temperature for about 18
hours. The mixture is concentrated in vacuo and the residue taken up in water (10 mL).
The aqueous is extracted with ethyl acetate, and the organic dried over magnesium sulfate,
filtered, evaporated in vacuo to give 3(S)-amino-1-{4-nitro)phenylpyrrolidine.




PCTI EPO2/ 05301 Step (7) Using essentially the procedures of ,E I
Steps 12 and 13, and Exanple 5, Steps 5 and 6, ﬂE%a@Ef 2@@5

(1R 2S, 3Ry&RIzd2d9ydr oxymet hyl - 3- [ 6-[ 1- (4-ni trophenyl) pyr r oppgigBaznssor
3-yiami no] -purin-9-yi]cycl opentane-1, 2-diol, mp. 119-120C, is pr epar ed

from3(S)-amno- 51 -(4- nltro)phenyl pyrrolidine. Using essentially the
procedures of the Reaction Schenes and anpl es as described herei nabove,
the foll owi ng compounds for use of the invention are prepared from the
appropriate starting materials: 10 Exanple 8 (2R 3R, 4S, 5R) - 5- hydr oxynet hyl -
2- [ 6- [ 18#ep-(@hl or op¥ing@Eseedtiallly xheprocedutisrof EHx@nplé 8NSRps tRWHdM3, &ngl | -

tetrah f l,, 5 Ex
(2R 3R FE éﬁeﬁ@mé' i R 2S LS T St o SRR R eroRenyboyT9 iy, o
:Ei(di nI 33—59&muyb]apnrnv9-yﬂcmlop@ﬁqﬂe}1,@tdlaihydm Of 18- $20°8, 45 prieparedifrgm 3{SRambee;

a
(2R%2R 4§9§E&)%h%n>ycﬁyn})9cr}r'g?hyl -2-[6-[1-(4-trifiuoronethyl pyridin-2-yi)-pyrro
lidin-3(S)- ylamno]-purin-9-yl]tetrahydrofuran-3,4-diol, mp. 187-190C
- Exanple 11 (28ng %sé&t@ﬁ}r 119 PIHEESYNEERIF e Reaction Schemes and Examples as

-2-[6-[1-(5:br rid rrolidin-3(S
tetrah Hﬁ‘éﬁe b(fﬁvﬁi thefé@q%&@n@gm é@&e ﬁ‘}?(‘t@ﬁ argfgjep ‘I‘jnyr&}rbxym
et hyl -tBe(a@pfdpr(aﬂe siattingnateyia)s: pyrrol i di n-3(S) -yi am no) -purin-9- yI )
tetrahydrofuran 3,4-diol, mp. 230-232C, 30 Exanple 13

I‘-\1 3R, 4S, 5R) - 5- hydroxyrrethyl 2-[6-(5 -trifluoronethyl-3,4,5,6-tetrahydro-2
H-[l quamphwidi nyl - 3-yi am no) - puri n-9-yl ) tetrahydrofuran-3,4-diol, mp.

(20 3R E ﬁ%ﬁ&%ﬁmﬁr Iv-2 -f-“; 5-chloropyridine2-y)-pyrrolidin-3(S)-ylaminol-purin-

yl 1t et Rawjde aWﬁﬁlaan 4adigl, m 64993 37 2 7 0CT 2005 PCT/ EPO2/ 05301

15 Example 9
(2R,3R,4S,5R)-5-hydroxymethyl-2-[6-[1-(5-trifluoromethylpyridin-2-yl}-pyrrolidin-3(S)-
ylamino}-purin-9-yiltetrahydrofuran-3,4-diol, m.p. 153-156°C;

Example 10
20 (2R,BR,4S,SR)-5-hydroxymethyl—2—[6—[1—(4—triﬂuoromethylpyridin-2—yl)—pyrfoiidin-3(S)-
_ ylamino}-purin-9-ylltetrahydrofuran-3,4-diol, m.p. 187-190°C;

Example 11
(2R,3R,4S,5R) 5-hydroxymethyl -2-[6-[1-(5-bromopyridin-2-yl)-pyrrolidin-3(S)-ylamino}-
25 purin-9-yl}- tetrahydrofuran-3,4-diol, 153-154°C;

Example 12
{2R,3R,45,5R)-5-hydroxymethy} -2-(6-(1-{4-nitrophenyl)- pyrrohd1n-3(8)-ylam|no) -purin-9-yi)
tetrahydrofuran-3,4-diol, m.p. 230-232°C;

30 h
Exampie 13
{2R,3R,4S5,5R)-5-hydroxymethyl-2-[6-(5"- tnﬂuoromethyl -3,4,5,6-tetrahydro-2H-[1,27-
bipyridinyl-3-ylamino)-purin-9-yljtetrahydrofuran-3,4-diol, m.p. 113-116°G;

35 Example 14
{2R,3R,4S,5R)-5-hydroxymethyi-2-[6-(phenyipyrrolidin-3(S)-ylamino)-purin-9-
yljtetrahydrofuran-3,4-diol,



Exanpl e 15

(2R 3R 48, 5R) - 5- hydr oxynet hyl - 2-[ 6- (1- pyri di n-2-yl pyrrol i di i ]Z%(@@'}S/I;Z@gb

i noJ - pur iwe 92/09%094 et r ahydrof uran- 3, 4-diol, mp. 193-195C gHiaeiii 1

-(2R, 3R, 4S, 5R) - 5- hydr oxynet hyl

- -2-[6-[1-(4-chlorp. phenyl)-pyrrolidin-3¢S)-ylam no]-purin-9- yl]-
tetrahydrofuran-3,4-diol, mp. 121-124C, Exanple 17 10

(2R, 3RE&Gnggte 15- hydr oxynet hyl - 2- [ 6- [1 (5-met hyl pyridin-2-yi)-pyrrolidin-3(S

1ok SREIRBERYS BB s OB NS el biird 2 YidhRlcinB 8-y bt Biin =& P! © 1
-(5-t hyﬂi}eltrehydmfurwﬁttﬂdm mpl )QWBBKM din-3(S)- 15

yl am no] - purin-9-yl]tetrahydrofuran-3,4-diol, 190-192C, Exanple 19

(2R, 3R _4S, 5R) - 5 hydr oxynet hyl - 2-[6-[ 1- (5- met hyl mer capt opyri di n-2-yi)-pyrrol
i di h- SFS?"‘ €48/ no] - purin-9-yi]tetrahydrofuran-3,4-diol, mp. 231-233C, 20
Exanpl F2@R 4S,5R)-5- hydroxymeth |-2-[6 é £4-chl0r9phenyl) pyrrolidin-3(S)- y!amlno] purin-g-

Eg? il fﬁ), (ﬁ_a gx‘%//&? é%lpa%{{ (6-met hoxypyri mdin-4-yl)pyrrolidin-3

‘an- 3, 4-dioi, mp. 251-253C, 25
Exanpl e 21 (2R 3R, 4S, 5R) - 5- hydr oxynet hyl

-2-[6 é‘r&)g%oropyrlmdln 4-yl)pyrrolidin-3(S)-ylam no]- purin-9-y#]-
t et rahydrofuran-3, 4-dioi, 154-156C, Exanple 22 30

(2R 3R(ZFSSBR)S éﬁbﬁdwdmm&iww-[&ﬁ (5-methylpyridin-2-yl)-pyrrolidin-3(S)-ylaminoj-purin-

- -2-[6 Iq b@l i di n-3-ylam no] -purin- 9-yl]-
ﬁtetrah%%r (()e?za‘rl‘lgbz%"f&@ﬁ Qa?dl%ﬁ).- ml%g‘ (gec ); Exanple 23 (2R 3R 4S, 5R)

- 5-met hoxymet hyl - 2-[6-[1-(5-trifluoronet hyl pyridin-2-yl)-pyrrolidin-3(S)-
35 yl apgkamiplegi n-9-yl Jtetrahydrofuran-3,4-diol, mp. 198-200C, Exanple 24
1

5. 2R, 3RS SLF YTy oL (E-1PRRR BRI YD RITRIIAGy ol i i n-
3- 14 anylaoiinglyuirin-9-gitetraloydrbiopamn 8 Ardion BORYPRIE; aci d et hyl ami de, m p.
135-138C, 27 OCT 2005 WO 02/ 092093 PCT/ EP02/ 05301 38 Exanpl e 25
Example 19
(2R,3R,45,5R)-5-hydroxymethyi-2-[6-[1-(5-methylmercaptopyridin- 2—yt) pyrrolldln—s(S)
ylamino]-purin-9-ylJtetrahydrofuran-3,4-diol, m.p. 231-233°C;
20
Example 20
" (2R,3R,48,5R)-5-hydroxymethyl-2-[6-[1-(6-methoxypyrimidin-4-yl) pyrrolidin-3(S)-ylamino]-
purin-9-yllietrahydrofuran-3,4-diol, m.p. 251-253°C;

o,

‘25 Example 21 |
~ {2R,3R,4S,5R)-5-hydroxymethyl -2-[6-[1 -{6-chloropyrimidin-4-yl)pyrrolidin-3(S)-ylamino}-
purin-9-yi]- tetrahydrofuran-3,4-diol, 154-156°C;

Example 22
30 (2R.3R,4S,5R)-5-bydroxymethy! -2-[6-[1-(6-chioropyridazin-3-yl)pyrrolidin-3-ylamino]-purin-
9-yll- tetrahydrofuran-3,4-diol, m.p. 130°C {dec.);

Example 23
(2R,3R,45,5R) -5-methoxymethyl-2-[6-[1-(5-trifluoromethylpyridin-2-yl}-pyrrolidin-3(S)-
- 35 yiaminol-purin-9-yijtetrahydrofuran-3,4-diol, m.p. 198-200°C; '

Example 24
(15,2R,38,4R)-2,3-dihydroxy-4-{6-[1-(5-trifluormethylpyridin-2-yl) pyrrolidin-3-ylamino]-purin-
9-ylicyclopentanecarboxylic acid ethylamide, m.p. 135-138°C;




(1

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6-[ 1- (4- ni trophenyl ) pi peri di n242 y@@rﬁf rﬂﬂﬂﬁ)ur
i n-9- yl]oyobopentiane- 1, 2-diol, mp. 126-128C, 5 Exanpl e 26d1iEre2/05301

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6- ((3S) - pyrrolidin-3-yl am no)-purin-9-yl]
cycl opentane- 1, 2-diol dihydrochloride,38n p. 160C (dec); 10 Exanmple 27 (1

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6-[ 1- (5-tri fluoronet hyl pyridin-2-yl)pyrrolid
in-3(R) - ylam no]-purin-9-yl]cycl opentane-1,2-diol, 175-177C;, Exanple 28 15
(1 R 2S¢ ?&ﬁm hydroxyrret hyl -3-[6-((3R)-pyrrolidin-3-ylam no)-purin-9-yl]
cycl open n-¥2d|ol mp. 166C (dec) le 29 (1

R 5. SRR SEME-byeomIct o 1- @ SitonhonyBebasdnyominal8utingh ) pyr ol | d

|n 3(8) i 1 opentane-1, 2-diol, mp. 110-111 C
yl&%& ff’%ﬁﬁi‘@ﬁﬂe%%‘ A p9mza(me@b

R 2 3R 5R) - 1, 2- di hydr oxy- 5- hydr oxynet hyl cycl opent - 3-yl ) - 9H puri n-
6-yl am En&n@]é g6l i di n-2-one hydrochloride, mp. 110C (dec); 25 Exanple 31

(R 25, 3R SRS SRR Yrameiny -6 (39ROt VBNl s 9wl SYFPREMANG: 5 S)
- yl am nb-giokdimydrechiofidsy ah.ppeBdhédet);2- di ol , mp. 114-116C, 30 Exanple 32
(1 R 2S, 3R 5R)

-3-[6-[1-(5-b di n- 2-vyl l'idin-3(S)-yl 9-yl] -5-
ny Koy RARPIRSE] bpent ane- 12, di ol . m p. 169 171 G Bxanpl e 33 35 (1

R, 2S, 3R1FR2S 3 SR)- é—Wﬁrdi?h@fmﬁf[BQHf(s%ﬂdo}WéWfi Ao A( Riyridigha): pur i n- o-

yg-5- h dro rreth C ent ane ; 005 WO
02/ 092 %}“ﬂg?!ﬁ'fgg@‘aﬁﬁ n‘%ﬂdél 415(1177R("28 3R, 5R) - 5- hydr oxymet hy!
-3-[6- [1 (4- tr|tI uor onet hyl pyridin-2-yl) pyrrolidin-3(S)-

yl-am noéiz?rﬂbie”i@'yl ] cycl opentane-1,2-dial, mp. 135-137C, 5 Exanple 35
15 (1R,25,3R,5R)-5-hydroxymethyl-3-[6- ((3R)-pyrrofidin-3-ylamino)-purin-9-yl] cyciopentane-
1,2-diol, m.p. 166°C (dec);

Example 29
(1R,2S,3R,5R)-5-hydroxymethyl-3-[6-[1-(5-trifluoromethylpyridin-2-yl)pyrrolidin-3(S)-
20 ylamino]-purin-9-yljcyclopentane-1,2-diol, m.p. 110-111°C;

"~ Example 30
. 4(R)-1-benzyl-4-[9-((1R,25,3R,5R)-1,2-dihydroxy-5-hydroxymethylcyclopent-3-yi}-9H-purin-
6-ylamino] pyrrolidin-2-one hydrochloride, m.p. 110°C (dec);
25 u
Example 31
(1R,2S,3R,58)-5-methyi-3-[6-[1 - (5-trifluoromethylpyridin-2-yl) pyrrolidin-3(S)-ylamino]-purin-
9-yllcyclopentane-1,2-diol, m.p. 114-116°C;

30 Example32
(1R,25,3R,5R) -3-[6-{1-(5-bromopyridin-2-yl}pyrrolidin-3(S)-ylamino]-purin-9-yl} -5-
hydroxymethylcyclopentane-1,2-diol, m.p. 169-171°C;

Example 33
35  (1R,25,3R,5R)-3-{6-[1-(5-chloropyridin-2-yl)pyrrolidin-3(S)-ylamino}-purin-9-yi}-5-
hydroxymethylcyclopentane-1,2-diol, m.p. 118-121°C;




(1 R 2S,3R 5R)-5-hydroxynethyl -3-[6-[I|-(pyridin-2-yl)pyrro
l'idin-3(S)-ylam no]-purin-9- yl]cyclopentane-1,2-diol, m p? Zl@gﬂﬁ{ﬁ

Exanpl e 3§0180¢zbe3

R 2S. 3R 5R) - 5- hydr oxymet hyl - 3-[ 6- [ 1- (qui nol i n-3-yl ) pyrrol i di N3¢yl ami nol
-purin-9- yl]cycl opentane-1,2-diol, m$9 135-138C, Exanple 37 (1

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3- [ 6- [ 1-(4- ni t rophenyl)-pyrrolidin-3(S)-ylamno
- puri Ex@mplé 38l | cycl opent ane-1, 2-di al; Exanple 38 (1

R283 i din- |d| ( yl am no] - p
urin-9-y ’?éégﬂ EE&%%MW%@{/C:%@&!%%@ O_LroTeﬁ?VXqu% % ‘P%@S)'ZO Exanpl e
39 (1 ylamuno] purin-9-ylicyclopentane-1,2-diol, m.p. 135-137°C;

R 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6- 11- (phenyl ) - pyrrol i din-3(S)-yl am no] -purin
-9- yI cyclo entane-1, 2-diol, m p. 97-99C -25 Exanple 40 4-[3(S5)-[9-((1
R 25 3 xéPé) @ 35_di hydr oxy- 5- hydroxyrret hyl cycl opent - 3-yl ) - 9H puri n- 6-

ylamn msrsrksms- HydydxyReitma s (e | :

R, 2S, S%w F?%?‘? XY )%th 2 [B[ (S%ﬁlﬁgu¥l)r%ﬁﬁﬁq‘éwggmol%Qmﬁ‘b
lidin-¥ 9 f ;S’Iﬁﬁ T1]1@3/é1 opentane-1,2-diol, mp. 119-1222C
Exanple 42 (1 R 2S, 3R 5R) 3 [ 6-[1-(6-Dbronoqui noI in-2-yl)

pyrrol Wé $§-ylamino] - puri n-9-yl]-5- 35
hydr oxyne cl opentane-1, 2-diol; Exanple 43 (1
R, 2&, BRFSR%?B gﬁ) PiIYQMme@wbﬁl‘{éﬂw(‘)Illﬂwllrb&ydjpmd(dB) 3(8)aviamisio}-purin-8- 9- yl ] - 5-

hydr OXW@H&YJEE%EQIDQ-@‘@% pL13598kg; 27 OCT 2005 WO 02/092093 PCT/ EP02/ 05301
40 Exanpl'e 44

R, 2S, 3R 5R) - 3- [6 [ 1- (3-chl oro-5-trifluoronethyl pyridin-2-yl)pyrrolidin-3(S)
-yi am Eghmple 8N- 9-yl ] - 5- nyt hoxynet hyl cycl opent ane- 1, 2-di ol , m p. 140-143C,
Exanpl

R oo s RF 25 5k 5R)-5hygeymet BB T itcopheny s pyr elidingfS)-aminol Pusiv-96 - pur i n

- 91yi ] yleyclopentane-1,2-diol,

Example 38
(1 H,2S,3_H,5R)—3-[6-[1 -(4,5-bistrifluorpyridin-2-yl) pyrrolidin-3(S)-ylamino]-purin-9-yl]-5-
hydroxymethylcyclopentane-1,2-diol, m.p. 123-126°C;
20 :
Example 39
- (1R,25,3R,5R)-5-hydroxymethyl-3-[6-[1-(phenyl)-pyrrolidin-3(S)-ylamino}-purin-9-
yllcyclopentane-1,2-diol, m.p. 97-99°C; '

s Example 40
4-[3(S)-[9-((1R,2S,3R,5R)- 1,2-dihydroxy-5-hydroxymethylcyclopent-3-yl)-9H-purin-6-
* ylaminolpyrrolidin-1-yiibenzonitrile, m.p. 140°C;

Example 41
30 (1R,25,3R,5R)-5-hydroxymethyl-3-[6-[1-(isoquinolin- 1-yl)pyrrol:dln-a(S)—ylammo] purin-9-
yl]cyc!opentane 1,2-diol, m.p. 119-122°C;

‘Example 42
(1R,25,3R,5R)-3-[6-1 -(S-bromoquinolin—z-yl) pyrrolidin-3(S)-ylamino]-purin-9-yl]-5-
35  hydroxymethylcyclopentane-1,2-diol;

Example 43
(1R,28,3R,5R)-3-[6-[1- (4-chlorophenyl)pyrrolidin-3(S)-ylamino]-purin-9-yl]-5-
hydroxymethylcyclopentane-1,2-diol;



hydr oxynet hyl cycl opent ane-1, 2-dial, mp. 180-182C, 10 Exanpl @Qﬁ-
R 2S, 3R 5R)-3-[6-[ 1- (6-chl oropyri md| n-4-yl)pyrrolidin-3(S)- 2 quglrﬁ n-

9-yl]-5- readboupesst hyl cycl opent ane-1, 2-di ol ; Exanpl e 47 15 gch/epo2/05301

R 2S, 3R, 5R)-3-[ 6-[ 1- (6-chl oropyri dazi n- 3-yl )pyr rolidin-3(S)-ylam no]-purin-
9-yl]-5- hydroxynet hyl cycl opent ane-1, 2-dpof; Exanple 48 (1

R, 2S, 3R, 5R) - 5- net hoxynet hyl - 3-[ 6-[ 1- ( 6- net hoxypyrim di n-4-yl)pyrrolidin-3(S
)-ylam no] - 20 purin-9-yl]cyclopentane-1,2-diol, mp. 118-120C Exanple 49
(1 R 2S_3R 5?%55 i sopropoxymet hyl -3-[6-[1- (5-trifluoromethyl pyrid

in2-yl) 1"&1 n-3(S) ylam no]-purin-9-yl]cycl opentane-1, 2-di of, mp.

157- 1580R 25 SBgéﬁbBG[B{il}(;6-i:hIor0—5-tﬂf!uoromethylpynd|n-2-yl)pyrrohdln-3(S) yfamlno] purin-

R 2S, 3Ry t met hyl pyridi n2-yi)
pyrrol i o %?‘5;";63§|'|5M%3i3 urliann’éQ{ )%I(icyc %p{ezir(lj; e ol 160-161°C 30
Exarfpl e 51

R, 2S, 3Ft§§§)np3e[4§ [ 1- (6-chl oropyridazin-3-yl)pyrrolidin-3(S)-ylamnno]-purin-

? yH- 5(1 ﬁmé%‘ﬁ‘gﬁfé% [1C )(g cﬁl‘%?on;;[y?irr]nei\dul'l 42 ylsjpyrrolldln :?(S) y?amln& purmE§< Ble 52 35

R, 2S, 3RayaRbxyinétylcfeloperiane Bdiotim:p21§01BRICo! i di n-3(S) -yl ani no] - puri n- 9-y
i]-5- methoxynethyl cycl opentane-1,2-diol, mp. 110-111 C 97 OCT 2005 WO

02/ 092093 PCT/ EP02/ 05301 41 Exanple 53 (1
R, 218, 3REsMnpPe 46- [ 1- (5-chl orpyri di n-2-yl ) pyrrolidin-3(S)-yl ani no] purin-9-y

:?] 22 335]5;?5,?@35#%5 igﬁéﬁeﬁb%bﬁgﬁ %n((%ﬁ plylrﬁhﬁlgr%(ﬁ&y E?Hﬁﬁe& R( roI :Sgl n13( S
) -yl ammg}hoxpjmeithyjcyc PEBiAcE ,2-dioi, mp. 128C Exanpl e 55 10 (1

R, 2S, 3R, 5R)-3-[6-[ 1- (4-chl orophenyl) pyrrol i d| n-3(S)-ylam no]
- purin- ngg/ L' met hoxynet hyl cycl opent ane- 1, 2-dioi, mp. 122-125C;

15 (1R,2S,3R,5R)-3-[6-[1-(6-chloropyridazin-3-yl) pyrrolidin-3(S)-ylamino}-purin-9-yi]-5-
hydroxymethylcyclopentane-1,2-diol;

Example 48
(1R,25,3R,5R)-5- methoxymethyi—3 {6-[1-(6-methoxypyrimidin-4-yl)pyrrolidin-3(S}-ylamino]-
20  purin-9-ylicyclopentane-1,2-diol, m.p. 118-120°C;

Example 49

(1R,2S,3R,5R)-5-isopropoxymethyl-3-[6-[1-{5-trifluoromethylpyridin2-yl) pyrrolidin-3(S)-
yiamino]-purin-9-yllcyclopentane-1,2-diol, m.p. 1567-158°C;

25 )

Example 50

(1R,2S,3R,5R)-5-isopropoxymethyl-3-[6-[1-(4-trifluoromethylpyridin2-yi) pyrrolidin-3(S)-
ylamino]-purin-8-yljcyclopentane-1,2-diol, 160-161°C;

30 Example 51 ..
(1R,2S,3R,5R)-3-[6-[1-(6-chloropyridazin-3-yl)pyrrolidin-3(S}-ylamino]-purin-9-yl]-5-
methoxymethylcyclopentane-1,2-diol, m.p. 122-124°C;

Example 52
35 {1R,2S,3R,5R)-3-[6-[1-(5-bromopyridin-2-yi}pyrrolidin-3(S)-ylamino}-purin-9-yi}-5-
-methoxymethyicyclopentane 1,2-diol, m.p. 110-111°C;




Exanmple 56 (1 R 2S,3R 5R)-3- [6-][1-(3-chlorophenyl)
-pyrrolidin-3(S)-ylamno] -purin-9-yl]-5- 15 ? / OCT 2005
met hoxymawbybmespedopent ane- 1, 2-diol, mp. 127-130C, Exanpl ecymkrodesson

R, 2S, 3R, 5R) - 3-[ 6-[ 1- (3-chl or ophenyl ) - pyrrolidin-3(S)-yl am no]
-purin-9-yl]-5- hydroxynet hyl cycl opentéihe-1, 2-diol, mp. 131-133C, and 20
-25 Exanple 58 - (1
'R, 2S, 3ExaR)plé b8et hoxynet hyl - 3-[ 6-[ 1- phenyl pyrrolidin-3-(S)-ylam no] -purin-9

- 1Tc 1_j~| e DAL D [ . _ Al

w 25, SHISEHR 80 p161E Syt diriat ey yhrbpatpu 809

hydr 6x fratbexymsioyleysionestanetl.2-diglom.p.ih19-11850; 102C, Exanple 60 30 (1

R, 2S, 3R, 5R) - 3-[ 6- (1- benzyl -pyrrolidin-3(S)-ylam no) puri n-9-yl]-5-

met hoxynet hyl cycl opent ane-1,2-di 6|, mp. 95-96C. Exanple 61 (1 S, 2R 3S, 4R)-
2, R di E&éf‘ﬁg{?{%-{G-[l-(S-tri f1 uoronmet hyl -pyridin-2-yl)-pyrrolidin-3(S) 35
yl ani npiR p8I3RISR)-g!methomehetherd-62pic g iflsyiontetavpilerlyl) pRrolidt-B{8) paminopm de,

1p. 215G , 7 WO 02/ 042093 PCT/ EP02105301 42
m P 0 %-9%@3@%%@%?94%2_%&, 9’1; 1?&9&

Exanpl

2, 3-di hydroxy-4-{6-[1-(5-trifluoronethyl-pyridin-2-yi)-pyrrolidin-3(S) 5

yl am ng%‘:@iﬂé’ B59-yl }- cycl opentanecarboxylic acid-1 (R)-nmethylpropylamn de,
- C

mﬁ} 2 édec.%. 10 Aspects of the Sat hophysi ol ogy of insulin
r el st e _SAHSRY 34611 -{f-eetapbenyilayirelidine3 (St Wamino] viureHd-¥8-5def i ned as a

st at e gfethdgHealiderpeRfineen2siollM.glqpeRi2segi rcul ating concentrations of
iLhsulin, is"a characteristic trait of type 2 diabetes and contributes to

‘abnormalities in nuscle, fat tissue and liver. Insulin resistance preceds
t he 15Example 86 type 2 diabetes, which devel ops when additional. defects

Prsul | AR2SREEEY BI1 GENRAER bl O o (el R PRBT clct i on

gl 1fc osmetfungoethydiysiopentane dh2 dibl, mpeA271130/E; absence of type

Example 57
(1R,25,3R,5R)-3-[6-[1 ~(3-chIorophenyi)-pyrrolidin-s(S)-'ylamino] -purin-9-yil-5-
hydroxymethyteyclopentane-1,2-diol, m.p. 131-133°C; and
20
Example 58
- (1R,2S,3R,5R)-5-methoxymethyl-3-[6-[1-phenylpyrrolidin-3-(S)-ylamino]-purin-9-
yllcyclopentan-1,2-diol, m.p. 106°C.

Pt
£,

.25 Examp_le 59
(1R,25,3R,5R)-3-[6-(1-benzyl-pyrrolidin-3(S)-ylamino)purin-9-yl]-5-
- hydroxymethylcyclopentane-1,2-diol, m.p. 100-102°C;

_ Example 60
30  (1R,25,3R,5R)-3-i6-(1-benzyl-pyrrolidin-3(S)-ylamino}purin-9-yi}-5-
methoxymethylcyclopentane-1,2-diol, m.p. 95-96°C.

Example 61

(1S,2R,35,4R)- 2,3-dihydroxy-4-{6-f1-(5-trifluoromethyl-pyridin-2-yl)-pyrrolidin-3(S)-
35 ylamino]-purin-9-yl}- cyclopentanecarboxylic acid-1(S)-methylpropylamide, m.p. 215°C

(dec.); and ' '




2 diabetes, insulin resistance is a key feature of other human di sease
states. Impaired insulin action coupled with hyperinsulinefifa{J€4d¥005 a
vari ety owaadmmoraval ities, including 20 el evated triglyceri gesErPbDossbevel s
of HDL, enhanced secretion of VLDL, disorders of coagulation, increased
vascul ar resistance, changes in ster0|d“%ornnne | evel s, attenuation - of
peri pheral blood flow and wei ght gain. Thus, insulin resistance Is often
associated with central obesity, hypertension pol ycystic ovarian syndrone,
dysli pi geainple 82d atherosclerosis (JC 106, 163-164, 2000). 25 Insulin
resistance is characterized in the adi pose tissue by increased |ipolysis,
which results in increased |levels of free fatty acids, which by itself

contri b(I&SRIBIS 4R)d 2R dihgtroxgse{edH LﬂSLtﬁﬂmd:romeitmyI{dvﬁdinmylb @yrramlm-ﬁ@)n creased

YR P el PTER O R e

the |ivedechy increased hepatic glucose production, and VLDL secretlon,
which result in hyperglycem a and hypertriglyceridem a, respectively. in
the nuscle by reduced glucose utilisation rates, which contributes to
hyper gl ycem a, 35 Inhibition of periphral lipolysis by TG 749 (adenosine
Al receptor agonist) results in reduction of plasma free fatty acids

{6 e uscl At SobE Py Sliay ISR oeviainncs a0 APebeERoducton 1 n-
2 7 OCT 2005 WO 021092093 43 PCT/ EP02/ 05301 the liver which is paralleld by
Veas ur aneit Risidied, Whthio BBmaLagd B ob PAIUERARRRMERloneSs fidrina,
conpourgeculatiogcanegnteasionh of g@n@n as afmaraqt@nqnp)trautsofévm\ﬂ diapetepanc 1
Exanpl e;dirithit@Lteendrmalids R Hustfe, 38t fduan®dRér. Insulin resistance preceds the
15  onset of type 2 diabetes, which develops when additional defects exist at the level of the
pancreatic beta-cell. As long as the peripheral insulin resistance can be compensated by
increased insulin production glucose homeostasis is balanced. Even in the absence of type
2 diabetes, insulin resistance is a key feature of other human disease states. Impaired
insufin action coupled with hyperinsuiinemia leads to a variety of abnormalities, including
20 elevated triglycerides, low levels of HDL, enhanced secretion of VLDL, disorders of
coagulation, increased vascular resistance, changes in steroid hormone levels, attenuation
- of peripheral blood flow and weight gain. Thus, insulin resistance is often associated with
central cbesity, hypertension, polycystic ovarian syndrome, dyslipidemia, and
atherosclerosis {JCI 106, 163-164, 2000).
25
Insulin resistance is characterized _
in the édipose tissue by increased lipolysis, which results in increased levels of free fatty
acids, which by itself contributes
to reduced glucose utilisation in the muscle,
30 to increased flux of fatty acids io the liver, with subsequent increased VLDL production, and
to impairment of insulin secretion from the beta-cell
in the liver by increased hepatic glucose production, and VLDL secretion, which result in
hyperglycemia and hypertriglyceridemia, respectively.
in the muscle by reduced glucose utilisation rates, which contributes to hyperglycemia,
35
 inhibition of periphral lipolysis by TGL 749 (adenosine A1 receptor agonist) results in
reduction of plasma free fatty acids (primary pharmacological effect). Reduced availability of
: free_ fatty acids to the muscle increased glucose utilisation and reduced VLDL production in




72,82 182,24 201,37 212,43 223,07 26178,0 293,57 31247,0 322,9? @64]- ?m 3
- 3548,0 372,8 38114,0 3917,6 4010,5 41182,0 4230,0 44226,0 4692,%%V47 A
50365, 0 31082/@920¢3 02/ 092093 44 5217,0 5318, 6 5427, 8 553, 3proFard2/656683, 5
"6118, 0 27 OCT2005 PCT/ EP02/ 05301 Measurenent of plasma |ipdis (free fatty
acids, triglycerides, cholesterol) in 4haesthetized

the liver which is paralleld by reduced plasma triglycerides (secondary pharmacological
effect).

Measurement of the antilipolytic effect
5 The antilipolytic effect of compounds according to the general formula (1) is shown in

Table 1.
Example No. Lipo ec,, [nm]
2 10,88
3 5,62
5 2
6 267
7 2,82
18 2,24
20 1,37
21 243
22 3,07
26 178,0
29 3,57
31 247,0
32 8,0
) 33 4,2
L - 34 | 33
| o 35 48,0
37 2.8
38 114,0
39 17,6
- 40 10,5
41 182,0
42 30,0
44 : 226,0
46 92,5
47 129,0
50 365,0
51 18,6
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Ani mal Study: 00-00

Control Exanple 3 (

. p.) m nut esMeanSEMreanSEMeanSEM

0 ny/ kg Exanple 3

- 600, 570, 040, 610, 030,520,02 2 7 O C T 2005 WD 021092093 45 PC '/ EP02/ 05301

300, 2>MBABY EBEDR LIRS P eB IR oA do0 eI RS testero

600, 480ra®s0, 130, 050, 090, 01

100, 550,,040, 420

5

|} in anaesthetized

Plasma lipid levels were assayed in anaesthetized rats. Briefly, rats were anaesthetized with
an intraperitoneal injection of pentobarbital sodium (60 mg/kg), tracheotomized, and one

- juguiar vein per rat was cannulated for intravenous administration (bolus injection or
infusion). Anesthesia was maintained for up to 7 hours by subcutaneous infusion of

10

pentobarbital sodium (adjusted to the anesthetic depth of the individual animal; about

24 mg/kg/h). Body temperature was monitored with a rectal probe thermometer, and
temperature was maintained at 37° C by means of a heated surgical plate. The rats were
altowed to stabilize their blood levels after surgery for up to 2 hours, after which the test
compourid was injected intraperitoneally. Blood samples for glucose analysis (10 ul) were

15

obtained from the tip of the tail every 15 minutes. For analysis of plasma lipids blood

samples (0.3 ml} were obtained from the jugular vein either every 10 to 15 minutes for up to
2 hours, or every hour for up to 5 hours after compound administration. Standard enzymatic
_procedures were used to determine blood glucose {Bergmeyer, 1974).

20
' Table 2

Effect of Compund of Example 3 on plasma free faity acids in anaesthetized starved
male Wistar rats
{Animat Study: 00-009

Control Example 3 (10 mg/kg |Example 3 (30 mg/kg
i.p.) i.p.)
minutes [Mean SEM Imean SEM mean SEM
-60 0,57 0,04 0,61 0,03 0,52 0,02




|

l

i

Val ues are nean +1- SEM n= 4 rats Measurenent of insulin is(if/s é\éj bfj 1N
conscious rats. Insulin resistant Zucker Fatty rats or Zuc 85

Fatty (ZDBWVpocabtmoyere treated for up to 3 weeks w th the gagipesossapund

-orally once daily. Plasma paraneters were obtained by retroorbital

bl eedi ng during inhal ati on anaest hesi a4®n respective study days. At the end
of the study rats were starved overnight and they received an insulin bolus

hour s Foveren—ruU—or—HRSth+A—SgRst-t Vvt t+hef est

conpoygf t he bl{8&8 gl ucdd@2r educid.2h was h rmreOmronoudh@bI and
prol onggd conpdgeg to tl@gmof th%,,fg)ntrol H=oup. ghgut es ad‘&.pr
{'\2 | Q=7

i nsul |TTO‘60T20T?(UA4U3003( 0420——Comt ot means-2 3827925, 876789626544, 93
SEMVD, 146 100, 2165850 4600880 260/ Fxanfils 3 (1 %pkq 0,01

4,601,861, 591, 1¢48025, 133@9-,984, 04RO 0, 1g@s070, 0 0@20 25(h,¢170, 260, 24
Exampl[e 3 TI0 o/ Kg 5, I71, 991, 57T, 442, 5424, 355, 6306, 09 P o)
0, 220,170,160, 090.270,420,-470, 31 Table 3 {dnsulin tlolerance quf (3 U kg
S.C.) valuegaué meahegi SEMh=2aucksr Fatty Rats aften pretreatnment wih
Conpound of Exanple 3 for 3 weeks wth 1 and 10 g/ Kg po (Ani mal Study:
00-027) WD 02/092093 46 Val ues are nean +/-.SEM n = 9 770CT?006

PCT/ EP0O2/ 05301
Measurement of insulin sensitivity in conscious rats.

i nj ect|119_n (3 U/5%5 S. cC. &jgd bl ohdqiég‘l uco_si)daegjuctl %4vvas [Tﬂ)(pb\éorsg Up to 6

5 Insulin resistant Zucker Fatty rats or Zucker Diabetic Fatty (ZDF) rats were treated for up to
3 weeks with the test compound orally once daily. Plasma parameters were obtained by
retroorbital bleeding during inhalation anaesthesia on respective study days. At the end of
the study rats were starved overnight and they received an insulin bolus injection (3 U/kg
s.c.) and blood glucose reduction was monitored up to 6 hours. In the case of improvement

16 of insulin sensitivity by the test compound the blood giucose reduction was much more
pronounced and prolonged compared to that of the control group. ' '

— Table 3
Insulin toterance test (3 U/kg s.c.) in insulin resistant Zucker Fatty Rats after pretreatment

{ '7_'_; with Compound of Example 3 for 3 weeks with 1 and 10 mg/kg po

(Animal Study: 00-027)

minutes after insulin [0 60 120 180 240 300 360 420

control mean 5,28 238 2,92 1587 1689 1620 524 1493

SEM 0,14 010 021 1035 |046 (0,33 10,26 0,16

Example 3 (1 mg/kg |[4,60 1,86 (1,59 [1,72 3,02 {513 14,98 (4,04
p.o.)

0,16 007 16,09 10,12 0,25 10,47 (0,26 0,24

Example 3 (10 mg/kg [5,17 1,99 (1,57 1144 2,54 1435 |[563 [6,09
p.o.)

0,22 017 0,16 10,08 0,27 (0,42 (0,47 0,31




Compounds within the scope of this invention exhibit activi
Al /A2 receptor binding assays for the determ nation of adei?sldgﬁlggggtor

agoni st aswo ¢d/egedsn 5 mamual s. Exenpl ary test procedures weicaleraz/essosef ul
in determning the receptor binding affinity.of conpounds of the present
- invention are described below. A | N VI4RO ADENCSI NE RECEPTOR BI NDI NG

AFFI NI TY DETERM NATI ON 10 Al_Receptor Binding Affinity was determ ned by

conpetittion assay based pn |igand displacement of 3H CHA (cycl ohenyI

adenosi chremcats—tng——Nati-ck—Mass—tfromrece i ng
a menbiabepraganean bh SEMythoal®e rat brain, [according tb the [ procedure of
R F. Bruns et al., Mal. Pharmacol., 29:331 (1986). Non-specific binding
was assessed in the presence of 1 nMtheophylline. 15 A2 receptor binding
affinity was determned by a simlar assay technique, based on |I|igand

di spl acenent CompeerdEasitin dise scapekafdiis imﬂanﬁeneqxhbit-asﬁdtyi ifristaraidech Ag (A

agoni st fromreceptor, .usjng menbranes.fromrat br

Ron- speepre@? Bnalirsdls 10r3ad HelETHR0 R PR wialod gt acivhy in

2- cli orroacemals.i Esempiary last aswcagsrasewhich are usefgl insistarmdring theeeceptod bipidingat e

- at 25- Qg re vortexed and
i ncubat ecﬁn%@%ﬁ% or ﬁ{ﬁﬁrgﬁé@rlﬁvﬁgg%&e?ﬁg?ﬁﬁgﬁeﬂﬁm e\s/ (A2Xassay) on a

rotary shaker. The assay tubes were vortexed hal fway through the

i ncubatd on gROVAHO ADENOSINERETEPTOR BINDAYS AFFIRITE DETERMNADONPI d
filtration 25 through 2.4 cm G-/B filters using a Brandel Cell Harvestor.

The test tubes were washed three times with cold 50 nMtris-HCl (pH 7.7 or
7. 49, with fA{ ReaeptonBhgingAlfioityes eigtariminechby ¢ampetitiondissay basethap ligand er

AquasotiTaS R SH.EHA @ERaRoY M hlendtid ta¥dinih Blach&ities et ik or ni gh
on a r ddass) fr@haﬁ@eptmwgaaenwam preparation ofwhdesai brain, laacordingdadhy zer
for twogiddiié of RUP! Brurls G BMovgiﬂé?ﬁa o, 2EESPl1e %s)b dﬂgﬁ F,gec.gc swdh@euvas

~concentration at a conpoun nvent
~ radi ol ﬁéﬁ%“&ds'f‘élﬂ%lﬁf%e"ﬁ%P@G'Wéhwylkﬁf«’ng a cur ve- f|tt| ng conputer program
(R$51, Bolt, Beranek and Newman, Boston, . Al Receptor Binding Affl nity

vas et erm sty kit AR 8‘%?9@5%“&5% sl SS L EPBlu el
Rat epiligany displacamept ot SHGGH &1688 keewn Acbetemer-spgaifia aden@smemomst

from receptor, using membranes from rat brain striatum. Non-specific binding was

assessed in the presence of 20 uM 2-chloroadenosine.

20
' The assays were run in glass test tubes in duplicate at 25«<C. Once the membranes
were added, the tubes were vortexed and incubated at 25«C for 60 minutes (A1 assay) or

90 minutes (A2 assay) on a rotary shaker. The assay tubes were vortexed halfway through
the incubation and again near the end. The assays were terminated by rapid filtration |

25 through 2.4 cm GF/B filters using a Brandei Cell Harvestor. The test tubes were washed
three times with cold 50 mM tris-HCI {pH 7.7 or 7.4), with filtration being completed within
15 seconds. The damp filter circles were placed in glass scintiliation vials filled with 10 mL
of Aquasol 1l (New England Nuclear). The vials were allowed to shake overnight on a rotary
shaker and were placed into a liquid scintillation analyzer for two minute counts. 1Csq

30 values for recéptor binding, i.e. the concentration at which a compound of the invention
displaced the radiolabeled standard, were obtained using a curve-fitting computer program |
{RS/1, Bolt, Beranek and Newman, Boston, MA).

A1 Receptor Binding Affinity was determined also using a preparation of rat
35  epididymal fat pad membranes. |




M Sucrose, 10 nM Tris, 2 mM EDTA, 0.1 M phenyl net hyl sul fonyl fl uoride, and I
pg/ nL  Leupeptin (200 ng wet tissue weight/nL buffer). This?horfdgdna(Eh s
pl aced i nW@ BOM3 centrifuge tubes and centifuged at 100Q@/E@RR86RPM f or
1 mnute, the internediate 5 supernatant is renoved and centrifuged at
38,000 g for 15 minutes. The pellets ar4d resuspended pellets in assay
buffer (50 MM Tris and 1 nM EDTA) (300 ng original tissue weight/nlL assay
buf f er ) Membiare Breparationf Ratepididyroal faf padicarediomogeezed iabefférk®ntaiting .25
added tpg ] t u ' | .30 .11 at 37C.
The suspei@%%??qggn%' f% L}g'g' atABg'B%?hgﬁwyr% %&an? ﬂﬁpgir,'d%f ﬁ@agy@% washed
once wit§HPERIIR(20GMgnet jisaua weightTHcbyftas); s bein #emoganaleda plased inte 50k g
ori gi nadenifugé titedeantedediifuged dt 10001geBD00 AFARY AN FhikRENineNBlerrhbligfe are
prepared as foltl.ovvs: T0 %ﬁ ﬁ(’to} al %gggt% bo“un?%E tubes, . 100 uL nenbrane
, susgensﬁu&?r‘eaﬂ?@dﬁf%ﬂo‘é centgivged POOLpfor {p miputesy T peISS AR nosi ne
sol Et | orsyspendad pelidty inlassay uffen (SO MM Tds aotl Tappt BRTAR3TOYME oﬂi@'némissufbe
with a ) A uf fer
to 1oom?iﬁﬁfé@%%‘ﬁ§%~‘ bl iy 2o EXpRibnt et Boamitabe RERBLREL 1 7
bi ndi nadgede thei guppgnsion@ng the susprnsimsinoubated fosi30TAutes! altd78@, The pL 100
PM 2- clygpenslon RSdentrifligeaE8,000 Eff&em miited the pemt v%éiqfeg bhc@@{ifﬂlz% rhHbes.

sol ut 50 pL o solu

100 _pL nenbrape suspension, .50 u 0 I on, ] a tion of the
cortflouSes biter, Be TEsUsRaIer Th agSaebiites §h2aiongioahve iseya weighl | mlitsiern
assay buffer of a DVBO solution), 300pL assay buffer; Blank tubes, 50 pL
£HA sol ut.i assay ffer ac ube is vortexed faor 10 seconds,
“i:'-“ncubaMé 2 ind @ﬁ-ﬁg jﬂgg %gﬁré’?p%‘f’g qqt}ptl%\@r%djl'%tgi{sr{gotg @P&MUW 4385t i on
Uni t, J90nd- meabnane sspBnSioht(prepaRuhas desmibbd mbovel 5@ bi*Hh 5 nl 50mM Tri s.
The fil @Ibhgi'qﬁé‘c% j 4 L i i ' .2 then
filled Cym Pheyiadend .5@35’38?{}‘6@ (ﬁ%péééatﬂé?f@%@béc’?&r'ﬁ‘ﬁ?ﬁ of PRIy it 05
colt edith Dpesific agkyily ohi@ppiprimately 80Q Gpmab: with assey buffeatactifmdlind of t he
for mul aerdinatternCHAKEAMIdN"Y, B60'1LHissaRbuffeSNorospelifichdifg Ribs 0feiuL al ky! .
ally!l, .2-n$t hﬁl allyl ., 2-£)ute8 , cir,%%/cl o] I#&/‘,’Ip im (r"ig-v mhg?‘]%pthe
nitr Oggherg I gupp%bélg}, Hg Ellé‘bgq uticm 2f P@y ; 1M 2-chloroadeniosine in assay -
buffer, 300 uL. assay buffer; Sample tubes, 100 uL membrane suspension, 50 uL. CHA
solution, 50 uL of a solution of the compound to be tested (which may be prepared from
20  serial dilution in assay buffer of a DMSO solution), 300uL assay buffer; Blank tubes, 50 uL
CHA solution, 450 ut assay buffer. Each tube is vortexed for 10 seconds, incubated at
" 23°C for two hours, and filiered using a Brandel Filtration Unit, using Whatman GF/B Filter
- Paper, washing twice with 5 mL 50mM Tris. The fitter discs are placed in 7 mL scintillation
| vials, which are then filled with approximately 5 mL. Ready Safe Scintillation Cocktail, and
~25  counted.

~




Ei sOorS: Y is hydrogen, alkyl, aralkyl, substituted aral kyl, aryl, :
substituted aryl, heterocyclyl, substituted heterocyciyl, 2‘? 01-2005
het erocyctyl al kyl , or substituted heterocyclytal kyl; n and r :

i ndependently 0, 1, 2, or 3, provided that n + p is at Ieast 1, SR\ Ql
Ri "N T is hydrogen, alkyl, acyl, thioacyl, halo, carboxyl, R2 R2 or
R30-CH2; R1, R2, and R3 are independently H, alkyl, or cycloalkyl; Ais
hydrogen, al kyl, hydroxyal kyl, al koxyal kyl, or OR; B is hydrogen, alkyl,
hydr oxyal kyl , al koxyal kyl, or OR';4® and R' are independently hydrogen

al kyl, aral kyl, carbanoyl, alkyl carbanmoyl, dial kyl carbanoyl, acyl,

al koxycar bonyl, aral koxycarbonyl, aryl oxycarbonyl, or, when A and B are
OR and OR', respectively, AMENDED SHEET 2 7 OCT 2005 -49 R and R’

t oget her ég b HORS where Rc is hydrogen or alkyl, Rd Re where
Rd and & h&hﬁ@d fent | y hydrogen, al kyl, or together with the carbon
atomto which they are attached may forma 1, 1-cycl oalkyl group; or a
phar maceijt i cakd of a compcupll afthefomlld t hereof , an N-oxide thereof, a hydrate
thereof or a solvate thereof for producing a nedicine for the treatnent of
the insulin resistance syndrone and glhahgtgs. 2. The use of a conpound
according to claiml wherein Kis N i s hydroxynet hyl or nethoxynethyl;
A and B are hydroxy; or a pharna acceptabl e salt thereof, an
N-oxi de thereof, a hydrate the r a $olvate thereof. 3. The use of a
conpound according to claiml1 o i
hydr oxynet hyl - 2-[6-[ 1-(5- chloro

2-yl)-pyrrolidin-3(S)-yla
(2R, 3R, 4S, 5R) - 5- hydr oxynet I
tritluoromethyl pyridin-2-yl \

Jr

furan-3, 4-di ol , N

(2R 3R, 4S, 5R) - 5- hydroxymat%yl 2- ?6 [1-(5- trlfluoronethyl pyridin
2-yl)-pyrrolidin 3(S)-

-9-yl]1- tetrahydrofuran-3, 4-diol,
(5 .
n

1-
din-3(R) -yl am no] -purin-9-yl]tetrahydro

wherein:
Kis N, N—O, or CH;
Qis CHz or O;
R is hydrogen, alkyl, allyl, 2-methylallyl, 2-butenyl, or cycloalkyl;
/ .
(=" ey
n -
) E

Xis / P or p

where the nitrogen of the ring of X is substituted by Y;
EisOQorS; :
Y is hydrogen, alkyl, aralkyl, substituted aralky!, aryl, substituted aryl, heterocyclyl,
substituted heterocyclyl, heterocyclylalkyi, or substituted heterocyclylatkyl;
' n and p are independently 0, 1, 2, or 3, provided that n + p is at léast 1;S
Ry _ﬁi H“\N__lé

| 7/
T is hydrogen, aliyl, acyl, thioacyl, halo, carboxyl, P2 , Rz or

R30-CHgz;

R1, R2, and R; are independently H, alkyi, or cycloalkyl;

A is hydrogen, alkyt, hydroxyatkyl, atkoxyalkyl, or OR";

B is hydrogen, alkyl, hydroxyalkyl, alkoxyaikyl, or OR";

R' and R" are independently hydrogen, alkyl, aralkyl, carbamoyl, alkyl carbamoyl,
dialkylcarbamoyl, acyl, alkoxycarbonyl, aralkoxycarbonyl, aryloxycarbonyt, or, when A
and B are OR’ and OR", respectively,
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yl am no) - puri n-9yl ] t et rahydr of ur an- 3, 4-di ol ,

(2R 3R, 4S, 5R) - 5- hydr oxymet hyl - 2- [ 6-[1 - (4- trifluoronethyl py 4igCT 2005
2-yl)-pyrrolidin-3(S)-ylam no]-purin-9-yl]tetrahydrofuran-3, 4-dial,

(2R, 3R, 4S,5R) .. .

5- hydr oxynet hyl 2-[ 6- [ 1- (5- bronopyndi n-2-yl ) -pyrrolidin-3(S)-yl am noj -
purin-9 yl]- tetrahydrofuran-3,4-diol, (2R 3R 4S, 5R)-5-hydroxynet hyl
-2-(6-(1-(4- nitrophenyl)-pyrrolidin-3(S)-ylam no) -purin-9-yl)- °

t et rahydrofuran-3,4-diol, (2R 3R 4S,5R)-

5- hydr oxynet hyl -2-[6- (5" -trifluorocgethyl-3,4,5 6-tetra hydro-2

H[1, 2']-bipyridinyl-3- ylam no)-purin-9-yl]tetrahydrofuran-3, 4-diol,
(2R, 3R; 4S, 5R) - 5- hydr oxynet hyi - 2- [ 6- '

. (phenyl prand R} WgetheBh®) fopmt ami no) - purin-9 yl ]tetrahydrof uran-3, 4-diol,
(2R, 3R, 4S,5R) -5 AMVENDED SHEET 27 2005 -50 hydroxymet hyl -2-[6-(1-pyrid

i n-2-yl pyrrol isdip 3{SL~yl am no] - purin-9-yl]tetrahydrofuran-3,4- dial, (2R
3R, 4S, 5R) - 5- hyf&ywﬁ?yl > ><

- 2-[ 6-[ 1- (4- chl®r ophényl, ) pyPRowhek Re i8tyBjogyt erraikpoTs pltin-9-ylj-

tﬁgt L?% 3 [Jla{jekhlr %nﬁ )l/??iaﬁi:' gﬁurepeglﬁﬁﬁf fdrdgeh, 2R, o 1EMERRNN FR b ork B [ 1- (5
n-3(S) - yl"é}'ﬁ“ﬁ'aﬁﬂﬁﬁ“?“r'?ﬂ%m?)rf}’m T hexplarlol erpuh- 3, 4- di ol ,

(2R, 3R, 4S, 5R) - 5- hydr oxynet hyl - 2-[ 6-[ 1- (5-t hi ophen- 2-yi pyri di n-2

yi ) -pyrrolididaBhamhacekticaiif 20@btaBlb saiiherdol, bf NoRIQY MeRbAY RARral 4- di Ol ,

(2R, 3R, 4 -5 r -2-]6-fl-(5- -
nmet hyl neﬁ'éeg%%%{a?“%ﬁﬁ{%g%@%vﬁ%ﬂ ’P%’%"ng’( @)e-tr??tgﬁqtﬁ%ti'q 'Biﬂ"? n-9-yl ] tetrahydrof
‘ur an- 3, 4-"gpistance Syngdrome amﬁfakg?ssR) - 5- hydr oxynet hyl - 2- [ 6- [ 1- ( 6- met hoxypyri m
idin-4-yl)pyrrolid in-3(S)- ylamno]-purin-9-yl]tetrahydrofuran-3,4-diol,
(2R, 3R, 4S, 5R) - 5- hydr oxynet hyl -2-[6-[1-(6-

chl oropyrj m di,n- 4- yl rolidin- =yl am nqol.-purin-9yl]-

ot r ahy st uriauss ofa ol aoigioglo it PRI AR | T

- 2-[ 6- [ 1~ ( 6- chif Bragsymetyhorimethgxwnesly r r ol i di n- 3-yl anino]- purin-9-yl]-
t et r ahydr of urfeamd B afle idoky; ( 2R, 3R, 4S, 5R) - 5- net hoxynet hyl - 2-[ 6-[ 1- ( 5-
trifluoromnethyl pyry di

yi)-pyrrolidin-3 -yl am no] - puri n-9-yl ] tetrahydrofuran-3,4-diol,
(1R 2S, 3R, 5R) - 5- ’T%rret hyl 3-[ 6-[ 1- (4- ni trophenyl ) pi perl din-4

yl am no] - purin-9 cl opentane-1,2-diol, (1

R, 2S, 3R, 5R} - Fifiydr oxyn€t hyl - 3-[ 6- ((3S) -pyrrolidin-3- ylam no)-purin-9-yl]
cycl opent aneajd R+ fisd ordi hydrochloride, (1 R 2S,3R 5R)-5-

hydr oxynet hyl - 3-[ 6-[ 1- (4- ni trophenyl ) pyrrolidin-3-ylarn

i noj - purin- 9-¥I Lc cl op_ei%ane- 1,2- diol .

(1R 2S, 3R, 5RPL3 'H‘é'&%% gereptable st fherepican N-pxidpdheteREAHYERG i di n- 2-yi ) pyrrolid
i n- 3(R) - theteghdr aspivatethenaofo- yI | cycl opent ane- 1, 2-dial, (1

R 2S, 3R, 5R) - 5- hydr oxynet hyl -3-[ 6- ((3R) - pyrrolidin-3-ylam no)-purin-9-yl]
cyclopentane-1,2-diol, (1 R 2S, 3R, 5R)-5-hydr oxynet hyi -

3-[6-[1-(5-tr] fuoronethyl pyridjn-2-yl rrolidin-3(S)-ylamnoj-purin-9-y f
CyE:I OE)en 'anefrﬁe, use o gﬂmp\éfr@éccfgngﬂg @%)1)1%}/2 which is (2R,3R,(4$?5R¥5- =P y
- 3- [ 6- [ 1 hydsximehub 3i6-{iclShioromiting vi-punottinB(S@ymingl-surnSail- pur i n-9-yi] -5-

R 25 31 i R AT E AR eRom Aol

R, 2S, 3R, tilloratacufipyribin 7€ Eﬁ ly Inl&%mh’- taBdtdfuran-3,4-diol .

i n-3(S) &R%ﬂ'ﬂ%?éﬁ}?-ﬂ{;&r&yme%ﬁ- -[f?h- g{tﬁﬁu%romgﬁrglp%ﬁyzgy!)% r?orl%ﬁg(esyl’ 2-diol,

: ylamino]-purin-9-yljtetrahydrofuran-3,4-diol, (2R,3R,45,5R)-5-hydroxymethyl-2-[6-[1-(4-
triflvoromethylpyridin-2-yl)-pyrrolidin-3(S)-ylamino}-purin-9-ylltetrahydrofuran-3,4-diol,

(2R,3R4S,5R) 5-hydroxymethyl -2-{6-{1~(5-bromopyridin-2-yl)-pyrrolidin-3(S)-ylaminoj-

purin-8-yl}- tetrahydrofuran-3,4-diol, (2R,3R,48,5R)-5-hydroxymethyl -2-(6-(1-(4-
nitrophenyl)-pyrrolidin-3(S)-ylamino) -purin-8-yl) tetrahydrofuran-3,4-diol, (2R,3R,45,5R)-
5-hydroxymethyl-2-[6-(5-triflucromethyl-3,4,5,6-tetrahydro-2H-[1,2')-bipyridinyi-3-
ylamino}-purin-S-yljtetrahydrofuran-3,4-diol, (2R,3R,45,5R)-5-hydroxymethyl-2-[5-
(phenylpyrolidin-3(S)-ylamino}-purin-9-yijtetrahydrofuran-3,4-diol, {2R,3R 48,5R)-5-
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(1 .

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6-[ 1- (4-tritl uoronet hyl py(di %E@Cﬁbm i di
n-3(S)- ylam no]-purin-9-yl]cycl opentane-1,2-diol, (1

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6-[ 1-
(pyridin-2-yl)pyrrolidiii-3(S)-ylamno]-purin-9-yl]cycl opentane-1, 2-diol,
(1 R 2S, 3R 5R)-5-

hydr oxynet hyl - 3-[6-[ 1- (qui nolin-3-yl)pyrrolidin-3(S)-ylamno]-purin-9-yl]cy
cl opentane-1, 2- dial,

(1R 2§, 3R, 5R) 5- hydroxyrret hyl - 3- [650[ 1- (4-nitrophenyl)-pyrrolidin-3(S)-ylam
noj - pud

R S, 3R B "é“ @ﬁi%%%‘%?!‘?’(@ﬁd%g‘b %’B’I"?il Pyrin 3-ylictEpysrfyfan-34-
i n- 3( S) - PPRFRTRASSHR) Srydroxympthy -higd henyb-prreldie-AiShyiamingl- 2- di ol , (1
R 2S, 3R, BW-Q@I]%&WMMW-&@ (2R53FR S, 6R)-8-hydrdxymstyirR{ayy)(®yri din2-yl ) pyrrol i di

g ‘;’Ec, SéR %ﬁ%ﬁ fyﬁohalﬁxi g ﬁ@'}ﬁtet}ahgdrgfhﬂhé e,

(phenyl ) pRRGD -GYPyiinAyiopyEaidia?sh | 2- di ol |
4-[ 3(S) - y'amipg] punn-g-yl}tetrahydrofuran 34—dtol (2R,3R 48,5R)-5-hydroxymethyl-2-[6-{1-(5-

R 2S, 3R, mBhyimhekaglpyiidii- pﬁmm(sywmﬁd}bhwwmﬁwdmﬁnﬂé 4-8it puri n- 6-
%’llzmz go]g,%ﬁggi%éﬁ)]ghg'drx ?.Ri—%}@-glt E, Eﬁ‘fxltpyflmldlﬂ4-r¥3?¥ff°|ldlﬂl3(s)“ _

yl) pyr r of'anaingpy !'Wfé dmﬁf hytif-fl %Sf@) ShutreRethy -6Edid- (1

R 2S, 3R, @'m)'opgnrpem-[tlayl)pﬁmhdm -3(S}-ylamino}-purin-9-yl}- tetrahydrofuran-3,4-diol,

br orr?qw @RbRﬂS%R}’b—hWé ealetnﬁLG[e mm@ Phdagh- Zm)tf]yhand% :Wldmuﬁg sihydr oryget hyl cycl
opent ane; chl.or rrolidin
305y %*Pahxdf i ﬂ%ﬁgﬁ% eSO pRERY ) P

hydr oxyn‘ﬁ‘lq‘? PHHMM"&""@‘W)Mammkmﬂ"@f!ﬂm@'E!I’!Pm@nt:*@:f!@ (3- chl or o- 5-

t ri t | uor (@28 BRI5BY-5-hytiroxgmthyH3 i ri4-oitroghieny!)pip&jdingd-gaminel puin®-i n- 9yl ] - 5-

met hOXY§ 1 M%QMIQWZ\%B@SIQ Qﬁydr&*}methyl—&[ﬁ -((3S)-pyrrolidin-3-

R, 25, 3R d"o p% si ﬁ(yg?ﬁeﬁ% gﬁﬁowg 51'”@81%%?8%%? hyl cycl opent ane- 1, 2-di

y| ) pyrr
(1 hydroxymethyl-3-{6-[1 (4—nrtrop enyl)pyrrolldm ylamino] punn 9-vllcyclopentane-1,2-

R 28 3R CEdR)(1FBZ$ BR,bR)-§-Bydedxiroetiob §-[6- A SHrifluofordstpyipyridi-2-djppradi@iB3@)L am no] - purin-9

R 28 3R 5@ i{;mm)tw&%ﬂﬁﬁrztcﬁdr??ﬁz@:qﬁ?Rﬂ-&hldﬂoxymemyl-&[e ((3R)-

yI ) pyr r dPTUE: r? ok gllﬁ‘ F'ﬂ“eg % ERAS AR AYHPEEIYBpent ane- 1, 2- di a
3H{G-[1-{5-tri uoromethylpyndm -2- )pyrrnhdm -3(S)-ylamino]-purin-9-yljcyclopentane-1,2-

(1R 2S, 3R, $MW,233R, 6R) -3{8-B (& tromosypdin-2-giaarolidi-3(S)yimikcpbirtiond]36S) - yl am no] - puri

n-9 yl] :t})ﬁ@ih? Elh%(deolyﬁh&ﬂ?ﬁﬁéaﬁ?)ﬂt) g-[éh @r—chl gndm -2-

:?d;zﬁ iR gz’?‘?dr'ﬁ ??TX ﬁ Yilr#*mit YM@ T'e(% i; Snaent ane-1,2-diol, (1

R 2S, 3R{ %‘3 P%b?rmcd(caweﬂh 4 Euwmsetlvlpywz-ﬂ)pmhma(ssj yl ani no] - purin-9
Ry I2]S g . ymmmmwngicbmltanrff J2tcifol) Q’PRLZQSRlﬁmLS-hyffbxymethyl -3-[6-]1-
pyrroli f‘m gﬁ’gkg ?Sg:%g dj'BﬁrW?)f’B;@McEa 12‘3/'3_%11 ﬁ2§ 3R5F2) e_nt ane- 1. 2-di ol ,
(1R 2S, d quiRo cy (ﬁ 0]-purir-9-y cy opertane-t,2
y1) pyrr &iol. & R);Brlyﬁﬁon@]eﬂw 1-Gl-njiagphenyl)-pyrrolidin-3(S)-ylamino]-
getz g og é wm%ﬁmpfm%agﬁrlgg R ;rstjaalsR)-(i 6-{1-(4,5-bistrifluorpyridin-2-
rolidi) ), inti]-purin hylcyc etane12
yUpyr ' Old s’?aRgé 5-:’]};1tﬁoxymetﬂyl~ EH1 I{gi%ﬂ or myghyqérlg}nz %pyr-?oﬁ :|1—3
R, 28 3Ry@R*ﬂ0]5nﬂE“91¥anﬂm¢ -1.3-d[ob {{R125,3R, $R)fS-hydnoxymetiiyly3-BHEny | ) pyrrol i di n- 3(S)
(phenyl) pyrrolidin-3(S)-ylamino}-putin-9-yljcyclopentane-1,2-diol, 4-[3(S)-[9-
{(1R,28,3R, 5R)-1,2-dihydroxy-5-hydroxymethylcyclopent-3-yl)-9H-purin-6-
ylamirojpyrrolidin-1-yllbenzonitrile, (1R,25,3R,5R)-5-hydroxymethyl-3-{6-[1-(isoquinolin-
1-yh)pyrrolidin-3(S)-ylamino]-purin-9-ylleyclopentane-1,2-diol, {1R,28,3R,5R)-3-[6-{1-(6-
bromoquinolin-2-yl)pyrrolidin-3(S)-ylamino]-purin-9-yi}-5-hydroxymethylcyclopentane-1,2-
diol, (1R,28,3R,5R)-3-{6-[1-(4-chlorophenyl)pyrrolidin-3(S)-ylamino}-purin-9-yi}-5-

&():I opent ane- 1, 2-di oi

AMENDED SHEET



yl am no] - puri n-9-yljcycl opentane-1, 2-diol, (1
R 2S, 3R, 5R) - 3- [ 6- [ 1- (4- chi or ophenyl )- pyrrolidin-3(S)-ylanmino? 7 0CT 2000
-purin-9-yl]-5-nmethoxymet hyl cycl opent ane-1, 2-diol, (1R 2S, 3R 5R)-3-

[ 641-(3-chl orophenyl) -pyrrolidin-3(S)-ylam no] purin-9-yl]-5-

met hoxynet hyl cycl opent ane-1, 2-diol, (1

R 2S, 3R 5R)-3-[6-[ 1- (3-chl orophenyl ) -pyrrolidin- 3(S)-ylam noj
-purin-9-yl]-5-hydroxynet hyl cycl opentane-1, 2-diol, (1 R 2S, 3R 5R)-5-

met hoxynet hyl - 3-[ 6-[ 1- phenyl pyrrol i din-3-(S)yl am no] purin-9-yl]cycl opent an
e-1,2-diol, (1 -51-

R, 2S, 3R, d) -[6-(1-benzyl -pyrrolidin- 3(8) ?/Iamno)puranyI] 5-

hydr oxy WV’B%@!'%MP‘&%L%"'%(W &P3R.aR\P-E11-(3-chloro-5-

R, 2S, 3R, mn;or@nqtr@rpgrmmkﬁey»nsdoaquys(s)auanmonapa(xs)yn-s-

yl am no) ﬁ.%b@m&nwéyhoﬁsnfﬁﬁé h@)&%ﬂﬁkhslsﬁxﬁi- @M@a&m]a yidhel . or a

phar naceg#&rwq.dm% acce t%nn'f!]-%}ﬁ e{ﬁ" clop ge thereof a hydrate

t her eof @1{’% PP T Y YN E el 5’? "53%1’5}5’ nd accor di ng to clains
| to 3 wHBZSi3R.5R)-38-[EkGehiorqpyrioNin-Rylipyrplidin(S)-glaminplpumpd-yi-Svher ein RLis H and

R2is | Oh\dmxylhdmlcyclopéntameﬂ zaﬂmr(mzs;mmqys [6-{1-(B-chlorolyyrifmiin4- Xi S. .p andn +pis
. 3or 4, A _pgpin(gﬂj% ggd Gheht wgga; utically accept abl e

sal t the reo r_. a sol vate thereof.

5. The u@ﬁ9§PR§RE ] i; *%'OFO g’r"gzq P’(’é‘){ g{sﬁ%"ﬂm UL 1S, 2R 35, 4R) - 2, 3-

“di hydr oxi WX!["!?IW@GIWWW"WBL'%KWW W) GirerthexguaykHBAt-6t i di n- 3- yl ani no] - puri
n-9- yl ] gtodxepyemiiiarepyriottingd($)eylaariotbuein-Dylieyaibsbaiand-1 2-ol? R, 3S, 4R) -
t2r |3f FLQ?’@R Qﬁ,‘,ﬂR éﬁﬁ:i HT-(B&ShIorop ndazm-S-yi)p rolud:n-3 amlncr]-gunn-g—
cycl openta 'ﬁl"ﬂ@% 'ﬁpeﬁta"e' :y"%l 1( (iﬁé' 'étmﬂﬁﬁ'g’“
2. 3-di hﬂp‘@}g@g}-%ﬁ)-@rgmmlqugn-g-yl] -5-hydroxymethy!cyclopentane—1 2-d|ol ‘
trifl uor{oR@s, B&ER)gMﬁ{‘ddSrbm’bwpyn)jmmpynbﬁdd\talsﬁjjaﬁ)moybtmmgryl}]s purin-9-yl}
Cycl OperHaARApRitR dpbaaneaomluﬁésm bRLERNbAMge. or @ phar rrageut ically
2ot SR Rl 5 b F?E?%B%'%‘F“& Ao claim 1 wherein Qis
CH,?; KI%RE 3ﬂf’ﬁi)§m§ﬁwiﬁ%%ﬁ;ﬂ-(46f'ﬂuaremﬁwg*}ml}nyrrohdm-3(8)-
: ylamlno]-punn—9-yl]cyclopentane~1 2-diol, (1R,28,3R,5R)-3-{6-[1-(4-chlorophenyl)-
pyrrolidin-3(S)-ylamino] -purin-g-yI]-s-methoxymethyicyclopentane-‘t ,2-diol,
(1R,28,3R 5R)-3- [6-{1-(3-chlorophenyl) -pyrrolidin-3(S)-ylamino] -purin-9-yl}-5-
methoxymethylcyclopentane-1,2-diol, {1 R.2S,3R,5R)-3_-[6-‘[1 ~(3-chiorophenyl)-pyrrolidin-
3(8)-ylamino] -purin-9-ylj-5-hydroxymethylcyclopentane-1,2-diot, (1R,2S,3R 5R)-5-
methoxymethyi-3-[6-{1-phenylpyrrolidin-3-(S)-ylamino]-purin-9-yllcyclopentane-1,2-diol,
(1R,28,3R,5R)-3-[6-(1-benzyl-pyrrolidin-3(S)-ylamino)purin-9-yl}-5-
hydroxymethyicyciopentane-1,2-diol, and (1R,28,3R,5R}-3-[6-(1-benzyl-pyrrolidin-3(S)-
ylamino)purin-9-yl}-5-methoxymethylcyclopentane-1,2-diol; or a phannabeuﬁcally
acceptable sait thereof, an N-oxide thereof, a hydrate thereof or a solvate thereof.

urin-9-yl)-
(1 S, 2R 3S, 4R) -

4, The use of a compound according to claims 1 to 3 wherein Q is CHy;
KisN;
Rix

b=0

Tis B2 , wherein R, is H and R; is lower alky!;
A and B are hydroxy;

L8
)

éndn+pis3or4;
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A and B are hydroxy; f ~----nth Xis " p and n+ pis3or4; or _a

phar maceutical |y acceptable salt thereof, an N-oxide thereof? A @@d’j’aﬁ[&ﬁ
thereof or a solvate thereof. 7. The use of a conpound according to claim®6
which is (1 R 2S, 3R 5R)-5-

hydr oxynmet hyl - 3-[ 6-[ 1- (4- ni t rophenyl ) pi peri di n- 4-yl am no] - purin-9-yl]cycl op
entane- 1,2-diol, (1

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6- ((38) pyrrol i di n-3-yl am no) - puri n-9yl ]

cyci opent ane- 1, 2-di al di hydrochl or;i :

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3- [ 6- [ 1~ ( 4- n| trophenyl ) pyrrotidin

3-ylam no] - purin-9-yl]cycl opentane-1, 2-diol, (1R 2S, 3R, 5R)-5-

hydr oxynet hy]| -
trifluoromet i p&%ﬂ%’?'ﬁ@'y JP5eRtbie S !B?rﬁ"fsiw%}%enq'?‘f'c’)?f B o-
yl ] cycl operpefgnasolvate thergef. ~ (1

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6- ((3R)-pyrrolidin-3- ylam no)-purin-9-yl]
cycl operg an [6-]1-

(5- trlf[gor grrrtr;]se"ﬁ Gf;P pﬁhmﬁc Rn;ﬁo%@ 5wh ?: ')n Xﬁ%ﬁ%’]ﬁ%url n-9-yl ] cycl opent
ane-1: 2- v 1o?cy -z-y pyrrohdm— -Ylamin ]-punn-Q«

-3-[6- [Ml?s@bmmPg!MmliQﬂcﬂﬂﬂwﬂWﬁr (36 2Bi38A48)-3)3dilpwdionpP{plir(bn- 9- yg - 5-
~ hydr 0Xyrfﬁﬂub:)bhﬁbh9l ﬁﬁﬁlbijrl}(pyrﬂolﬂn-d(S)—lyIam(nH-punn -9-y}}- cyclopentanecarboxylic

;j ]2353§y ) Brn?da' a0 s I AR 2 Sk B 4e 48 3(S) Y1 ami no] - puri n-9
R 2S, 3R Hfp ’°5'eﬁ IHVB(J! ﬁﬂ{)'gm°"§“'?@)‘|¥'fm("ﬂ"ﬂ‘f' B‘r%’ﬁ‘ﬁﬁ%ﬂﬁm%ﬂﬁ 2-yl )pyr rolidi
n-3(S) - apiddtﬁ)ﬂﬂf]th“mwnyhnﬁieytlf]a@lemmmacc}gp@blel salf therédf, an N-oxide
'R, 2S, 3R iadRof Briywiieansrbdtohy ohvditd therkds, AVENDED. SHEET 770CT2005 -53

(pydd| n-2-yl)pyrrolidin-3(S)-ylam no]-purin-9-ygcycl opent ane-1|, 2-diol,

(1R 2S, 3R 5R
5- hydro>@ynet"gﬁ'ﬁlus%ﬁ[aﬁm[“fg‘('lﬂlﬁ‘ﬁﬂﬂ“lgnm@'aw]HW?'BJPH%PH&S(S) yl ani no] - puri n- 9-
yl]cycl opentkaimd; 1, 2-diol, (1

R 2S, 3R, 5R) ﬁghm@m tolay,lefh @ttyil - (4-nl trophenyl)- pyrrolidin-3 ()

yl am no] - pu dgﬁll ca‘ %yopent ane- f 2-diol, (1 R 2S, 3R 5R-3-[6-[1-(4, 5-

bistrifl uor;f{y?q pyrrolidin-3(S)- yI am no]-purin-9 ys)-5-

hydr oxymet hyi cy¢ NC ane- 1,2-diol, (1

R, 2S, 3R, 5R) - 5- nef hoxynet hyl - 3-[ 6- [1 (5-

trifl uororrethyl pyri diig2yl ) pyrrolidin- 3(S)y| am no] -purin-9 -

ygcycl opent , 2- (1 R 2S, 3R, SR) - 5- hydr oxymet hyl - 3- [ 6- [ |

- (phenyl ) - pyr?ol i di n 3 S) yl am no] - purin-9- yl]cycl opentane-|, 2-diol,

4-[3(S)-[9- @dnRPISIGRAESR) - 1, 2- di hydr oxy- 5- hydr oxy-

met hyl cycl opmaph&npbéut@&uypaocemab@ gditaimsrexf] amyM-pxitie thereof, ayhydianzoni tril e,

(TR 2S, $RsdRdra Sonpeihersiet hyl - 5-[6-[1 _

-(isoquinolin-I-yl )pyrrol i di n-3(S)-ylam no] - puri n-9-

yl Jcycl opent ane-1, 2-di ol , é] R 2S, 3R 5 o

R) - 3-[67] 1- (162 Hﬁ%ﬂfcﬁﬁﬂmn?w aceoidingdg eiats § whigh is(H§.28,3R,5R)-5-
hydroxymethyt-3-[6-[1-(4-nitrophenyl)piperidin-4-ylamina]-purin-9-yllcyclopentane-
1,2-diol, (1R,28,3R,5R)-5-hydroxymethyl-3-[6-({3S)-pyrrolidin-3-ylamino}-purin-9-yl}
cyclopentane-1,2-diol dihydrochloride, (tR,2S,3R,5R)-5-hydroxymethyl-3-[6-[1-(4-
nitrophenyl)pyrrolidin-3-ylamino}-purin-9-yljcyclopentane-1,2-diol, (1R,2S8,3R,5R)-5-
hydroxymethyl-3-[6-[1-(5-trifluoromethylpyridin-2-yl)pyrrolidin-3({R}-ylamino)-purin-9-
yllcyclopentane-1,2-diol, (1R,28,3R,5R)-5-hydroxymethyl-3-[6-((3R)-pyrrolidin-3-
ylamino)-purin-9-vi] cyclopentane-1,2-diol, (1R,25,3R,5R)-5-hydroxymethy}-3-{6-[1-
(5-trifluoromethylpyridin-2-yl)pyrrotidin-3(S)-ylamino]-purin-9-yljcyclopentane-1,2-diol,
(1R,25,3R,5R) -3-[6-[1-(5-bromopyridin-2-yi)pyrrolidin-3(S)-ylamino)-purin-9-yl} -5-
hydroxymethylcyclopentane-1,2-diol, (1R,25,3R,5R)-3-[6-{1-(5-chloropyridin-2-
yhpyrrolidin-3(S)-ylamino]-purin-8-yi]-5-hydroxymethyleyclopentane-1,2-diol,
(1R,25,3R,5R)-5-hydroxymethyl-3-j6-{1-(4-trifluoromethylpyridin-2-yl)pyrolidin-3(S)-
ylamino]-pusin-2-yllcyclopentane-1,2-diol, (1R,25,3R,5R)-5-hydroxymethyl-3-[6-[1-
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yl am no] - puri n-9-yl J- 5- hydr oxynet hyl cycl opent ane-1, 2-diol, (1
R283R5R)3f6(1(4 ??QCT on
chl orophenyl ) pyrrolidin-3(S)-yl am no] - purin-9-yg-5- hydr oxynet hyT €ycl op tan
e-l ,2- diol, (1
R 2S, 3R, 5R)-3-[6-[1-(3-chloro-5-trifluoronethyl pyridin-2-yl)pyrrolidin-3(S)
- ylam no] - purin-9ylj-5-nmet hoxynet hyl cycl opentane-1, 2-diol, (1
R 2S, 3R 5R)-3-[6-[1- (6-chloropyrimdin-4-yl)
pyrrolidin-3(S)-ylam no]-purin-9-yll-5- hydroxymethyl cycl openf ane- |
,2-diol, (1 R 2S,3R 5R-3-[6-[| -(s8-chloropyrimdin-4- yl)pyrrolidin-3
(S) ylam noj - purin-9-yl ]-5-hydroxynet hyl cycl opentane-1, 2-diol, (I '
R 2S, 3R, twyidin-2fygpyrelidirs3(Shylamioglputimd-wicyeldpentane-1,2-diol, (1R,2S,3R,5R)-

}ypyr r ol i dingerdkymettiyl-BBi{ N Euindit-3-MpPrrdibin-38)-yiamino)-purin-9-

getz gogé % ﬁw %ﬁlgﬂq 33 §n§hj’é h dﬁojxy éthyl-3-[6-{1-{4-nitrophenyl)-
yI ) pyr r oPY'tRlichn am 8](1'?4’1'5 'y %Pﬁer@“ﬁ‘ya@o‘ﬂ}ﬁ?ﬁﬁﬁﬁﬁ Byg-dsiébopent ane- 1, 2-di o
(1 bistifluorpyridin-2 yl)pyrrohdm -3(S})-ylamino]-purin-9- yl] -5-

R’ 28 3R, bydroxgmemiibyespatiine 2-dol @R[28 aRGAE IekmiIB =@ ! ) pyrrolidin-3(S

( igg%%\}ﬁ’g’@g aifl sﬂ@‘% ﬁlﬂ%‘;ﬁg@ﬁﬁd@ﬁmn-g-Jucyclopentane 1,2:diol,

3-yl) pyr RxERRtYEP1§IdHpheod)-RygolidingdEhianyinpuin-2y c| opent ane- |
, 2-di o: ;‘Mclgzgfwfﬂm g(ﬁﬁts{(ai(%asmaﬂm P2aiitydriohs-hydiegy | )

- pyrrol i gléthy! ent-33ORGuriR B ylaRinalpyifblidin-1-y benzomtnle 28,3

5-hydr oxy, Jk)d(fnﬁt“ 'ﬂ@ﬁ“&s%aﬁna{n% yﬂby?njoﬁdxrgls ylgmlht% phnnRg ¥ FéF?l

5-bro
yl() pyr r of qqe%te@)d g {1ReASIRARIR- 61y Broraagaeinelind ydeyrelitiaBlopent ane- | , 2- di o
|, (1 RlandngRuary-yBs-hdirgymethylcyclopentane-1,2- diol, (1R,28,3R,5R)-3-[6-{1-(4~

- (5-chl (hhliﬁdplhdrwl)gﬁm)ldlﬁ -BIB)-Yi@hinBlLpiriRb S lhyEdeHnté’neYH 5>-
g;at goxy{%! Olli,g?% E l: IGro- | iBuorohietn pyn iSERyl)pyrrohdln—S(S)-

trifluor éﬁ?ﬂ WW‘W@G@?‘J% &Pk G R48ARIRSGT-cycl opent ane- 1, 2-
di ol , (QW'Q@P\BIMI@RH&}M@K{!’@(6)4y!m1nha}+pmpmyly$) pyrrolidin-3(S) ylam no]
: EUE |1n( ShySiokyntethyEpHIGRMEARET b?didwm Wﬁ%g&@ J[1~?6'—6i1'ld?6pynrﬁt?lm%- 25, 3R, 5R) - 3-
L g; gﬁgﬁe M&%?@Lﬁx of é@ kBt eliate 1.2, o,

R 2S, 3R, 854 ﬁf’H?’SMW@h YpyRidn ) oriaming)- s;ﬂn;ﬂ wir-no]

- purin- gne;mczxvraethwalpmsameﬂtﬂydmjmlﬂ,aasﬁisah&-[emqs-dtlarbpynaézm 3-
R 2S, 3Ryﬁ@)rrotﬁ1ms(si1ﬁ¥mﬁﬁtdﬂmh sfiﬂ-Bfﬁyﬁrbxymethylcg{clopentane—‘i 2-diol,

Pheny! pyjisof ? By-SotibiyhleRi- 851 R mbiapymicin s R iblaRs) + 2ol (1
( 1- benz YRIROFPYIN gdf']ﬁlc@(’g')ta'}ﬂ LRl {1 FeSi3RER)-1if-UIsBiehlaropyrigagi®hy | cycl opent ane- 1

. 2-di ol 3-yl)gym!u(||13(8) ylamino}-purin-9-yi}-5-methoxymethyicyclopentane-1,2-diol,
R, 2S, 3R(FRS,RBANE- E&{bmmmmwmwﬂheﬂmnpy%@n y(bi%rﬁﬁalwzﬁ Hyf:y! ] -5 AVENDED

SHEET 2¢. or a

phar malc?’!gJr ¢ yie é}o $ ?é g@%{% lﬁﬁo@?" NPher eof, a hydrate
thereof ¥ y"ﬁiﬁ@a‘fﬂm? é’f‘"é"b Yl meffﬂ@mwgwcwopamewb@raﬁa according to claim6
whi ch i §R:25.38.5%-3i&.[&:{8) chiprpyridin-2-yl)pyrrolidin-3(S)-ylamino]-purin-9-yl}-5-

hydr oxyneﬁbwmeaw[c@cwpbm(aﬁe . @fddu waw3myﬂ%)m%éiﬂbﬂm%m)jl@-[9¥f-f40| i di n-3(S)-ylanm no
]R Fz)gr ':%gfriﬂ rb{rhi E& )Lag'l vf) 9(y]]cyclopentane-1 2-diol,
éh %ophen rohd ~3(S)-ylamino] -purin-g-yl}-5-
methoxymethylcyclopentane 1,2-diol, (1R,25,3R,5R)-3- [6-[1-{3-chloraphenyl) -
pyrrolidin-3(S)-ylamino] -purin-8-yl]-5-methoxymethylcyclopentane-1,2-diol,
(1R,28,3R,5R)-3-[6-[1-(3-chlorophenyl)-pyrrolidin-3{S)-ylamino] -purin -9-yi]-5-
hydroxymethylcyclopentane-1,2-dioi, (1R,28,3R,5R)-5-methoxymethyl-3-[6- [1-
phenylpyrrolidin-3-(S)-ylamino}-purin-9-yllcyclopentane-1,2-diol, (1R,2S,3R,5R)-3-[6-
(1-benzyl-pyrrolidin-3(S)-ylamino)purin-9-yi}-5-hydroxymethylcyclopentane-1,2-diol,
and (1R,28,3R,5R)-3-[6-(1-benzyl-pyrralidin-3(S)-ylamino)purin-9-yl}-5-

AMENDED SHEET



trifluoromet ylpyridin-2-yl)pyrrolidin
3(S)-ylam no] - puri n-9-ygcycl opentane-1, 2-diol or a pharnmaceutically

acceptabl e salt thereof, an N-oxide thereof, a hydrate there@f? %{I‘;g Zi!_]gﬁ
solvate thereof. 9. The use of a compound according to claim®6 h (1

R 2S, 3R, 5R) - 5- :

et hoxynet hyl - 3-[6-[ 1- (5-tri #i uor onet hyl pyridin-2-yl)pyrrotidin-3(S)-yfamn
o] -purin-9- yl]cyclopentane-1, 2-diol or (1

R, 28, 3R, 5R) - 5- met hoxynet hyl - 3-[ 6-[ 1- (4-

trifluoromethyl pyridin-2-yl)pyrrol?Hin-3(S)-yianino] - purin-9-yl]cycl opent an

ot cor MRy e RISHERER L ol AGRBLAIL B S Bllc

.
ereof, ygrate thereof or a solvate thereof.

8. The use of a compound according to claim 6 which is (1R,28,3R,5R)-5-
hydroxymethy!-3-[6-[1-(5-trifluoromethylpyridin-2-yDpyrrofidin-3(S)-ylamino]-putin-S-
yllcyclopentane-1,2-diol or (1R,28,3R,5R)-5-hydroxymethyi-3-[6-{1-(4-
trifiuoromethylpyridin-2-yl)pyrrolidin-3(S)-ylamino]-purin-9-yllcyclopentane-1,2-diol or a
pharmaceutically acceptable sait thereof, an N-oxide thereof, a hydrate thereof or a
solvate thereof.

8. The use of a compound according to claim 6 which is (1R,28,3R,5R)-5-
‘methoxymethyl-3-{6-[1-(5-trifluoromethylpyridin-2-yl)pyrralidin-3(S)-ylamino]-purin-9-
ylicyclopentane-1,2-diol or (1R,28,3R,5R}-5-methoxymethyl-3-[6-{1-(4-
triflucromethyipyridin-2-yhpyrrolidin-3(S)-ylamino]-purin-8-yljcyclopentane-1,2-diol or a

- phamnaceutically acceptable sait thereof, an N-oxide thereof, a hydrate thereof or a
solvate thereof.
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