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conmpound0 8¥992088d fr om adenosi ne and anal ogues thereof agaafmbRgseyo t he
general formula (1) as insulin resistance agents. X -Y AN 1 10 A-P (I)
Adenosi ne has a wide variety of physiol ogi cal and pharnacol ogi cal actions

I ncluding a marked alteration of cardiovascular and renal function. In

ani mal s and man, intravenous__injection of the adenosine nucleotide causes
hypot ensi on. 15 The ﬁ@ﬁé‘lQﬁlﬂgiML%ME@ﬁmaWa&MMEmctions of adenosi ne
are medi at ed t hr SflgRHEINELILIN BESISTANCE SYNDBROMEIAND MABETEST f aces. Four
adenosi ne receptor subtypes, designated as A, , A2Ar A28, and A3 receptors,
have been identified. The Al receptor inhibits the 20 formation of cAMP by
syppr essing the activity of adenylate cyclase, while stinulation of A2
receptors increases adenylate cyclase activity and intracellular CAMP. Each
receptor appears to nediate specific actions of adenosine in different
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posi tHEEOEBLFAIngte e genrrakfopniia Gardnavliinoesistanogagents. axati on 25 in
adenosi ne-treated isol ated vascul ar snmooth nuscle; while stinulation of the
cardiac Al receptors -reduces cAMP gepgyatiyn iy the heart which
contributes to negative dronotropic, ehotropi ¢ and chronotropic cardiac
effects. Cornisequently, unlike nofN-Vv j l.ators, adenosine adm nistration

- does not produce a reflex tachygérdjja. 3¢ Adenosi ne al so exerts,a marked
-~ nfluence on renal function. Int

al_ nfusi on of adenosi ne causes a
transient fall in renal K an®N"an increase in renal vascul ar

resi stance. Wth continued\i nf ysi on of adenosi ne, renal blood flow returns
to control |levels and. ren ascul ar resistance is reduced. The initial
renal vasoconstrictor resgonsesgo 2 7 O O T 2005 WD 02/ 092093

Bc1/ PP02/ 0301 2 adenosine are not due to direct (Wasoconstrictor actions of
the nucl eotide, but involve an

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.
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




I nteracti on between adenosi ne and the renin-angi otensin syst @Eﬁg%%
Is wdely regarded as the primary physiol ogi cal nedi at or of eac

hyper em avamadz/en209s equl ati on of the coronary bed in responseris@osaesar di al
ischemia. It has been reported that the coronary endothel i um possesses
adenosine A2 receptors |inked to adenyRate cyclase, which are activated in
parallel with increases in coronary flow and that cardi omyocyte receptors
are pr eaderiosinetang not dubdo dilesctossoeontrictortdofipas anhtheasteuitide gslit inviolve an
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t her apy vascu responses enosi n short-lived due to
the rapid uptake and netabollsn1of t he endogenous nucl eotide. In contrast,
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receptors as orrpar - receptors
R- @Renyl i sopropyl - adenosine (R-PIA) are standard aden03| ne agoni sts which
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conpound was &8s potent than NECA in |ts affinity for the A2
redéptor. In recent devel opnents, newer conpounds have been disclosed which
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substituted adenosi nes, and substituted-(2-am no and 2-hydroxy)adenosi nes,
have b the |iterature as possessing varied pharnacolo |cal
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2. 151, 61 $Rpctively). [n'contrast, N-5-ethyl- carboxamido adenosme (NECA) |sa

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
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and German Offen. 2,205,002 (disclosing adenosines mﬁth?Nﬁ @@ﬁEtZ!ﬂ@nts
conpri si wg evesaep3d ring structures |inking the N6-nitrogépcr/Epozashat i tuents
including thienyl). 5 U S. Patent No. 4,954,504 and EP Publication No.
0267878 di scl ose generically that carBocycllc ri bose anal ogues of
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18 - Prsireen o LD B4 nd B o NG04 B st daniReaiv et oqung
2, 139, ¢@bocydlic sibbss anglogﬁes[ dfeadenbhine nghdrpharyndoeatieaily sicoeptablPESteMOHRBE 64882
BB N Kt 5%%%@@?’*@%?&&@'%“%&53?:%?
exhi bi tetraamp@wagwI%tfahvd@ﬂuommﬂyaratblcwlwe@m fuseg:5- 96 6c Riembered

subst i sAtaRited ﬁétbrdaybu@mmn ﬁmgh cﬁé?ﬁfhWésyéxhlﬂftPadDé%Ein%*?@er?@rpégoﬁﬁﬁ

OSHe obh ﬁf?ég’aé’m*8951%5(58%@5&5@@%5@%gﬁ{qr%ﬂ%%ggrO%ﬁcam ™
:x ﬁ?gl @2 A @ I(dlsbiosunggslﬁ-baﬁsrtugdﬁe@enmm e t8n80/ %mggxt?r%@ﬂ!oéﬂéﬁ qm)%??&s
'5( di scl %%‘?[@ (%}Kgsj’]kg@ﬁé%ﬁ}@ Fu@ﬁﬁtﬁﬁ%ﬁé@%;pg)}’ﬁq@@n écﬂ 3?013 0si nes
‘exhi bi {disclosingodhenzotiienylpethygadensyine)UPET Wi 86504882 (dlsnim #asNand

4, 600, Ré?groﬁ?(%ﬁgk?ﬁéu%tﬁd'f@& abtios W@é@ﬁfw)ﬂ d\%by e ﬁﬁﬁt%-éé EM&@% ﬂgﬁigﬂﬁﬁd" S

exhi bi t_ ant tensive propert enosi ne- 6= car

arlé di &!*%E@ng's:yi}rgwrmgmﬁs fexh!Ip'pcq@loaﬁwww@@pﬂéafgmﬂamamhmt Neraliirahl
agent Ss.uwnfdeﬁts é?@ﬁlﬁfﬁnﬂ&hce@ aBihvityf BB Published lAp%ucBﬁiner% J332813 ?&&ai&%

o e bosti N SunplRd eyl aronn i Sinkiittet) adsoskes whpl SAEI s,
563% k\gdsemas ﬁbtadltky IU.8dPatest Nes4,668,2a8 {discissidg |tlﬁaztENB -Beteatisiapyranyi Nont |
hyper tée%)gl ve H%%no%& e@%@ﬂﬁtla@ﬂﬁydf%bk?% p'\goerﬁié Egﬁﬁ?@g‘v @I SO
r €for t\WE 8§OBML (c[nqltpsung/tt‘@g N@r[&armﬂa@hleef&svlﬂetwgm;uteﬂ &ieﬂbam%texhlblt
4, 843, Dy dpemﬁa@ 8 émeé)NtﬁQ qsétbﬁtLNSQM 658 @@an% d%abgmgg@

e’ cofona ators,

ester 0X] f her'éof are regorte ry va
Stein, e@gogfenyejh H @ﬁ\é‘ﬁp aggg@smgfgextg isantiypgransive piapgrtiethem 19 (10),

1180 ( 1976). Adenosine-5'-car boxam des and N1- oxi des t hereof are also
repor tﬁd%n%?»ln@rgilcgrb%xwﬁaécug ?;1 Inides are d:sclosedpast ha{]\}lng utmty as ar?ti—ﬁ;?p‘r’értensive and
- _25 anti-anginat 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
30 Patent Application No. 2,226,027 as having antihypertensive activity. N6-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
35 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.
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anal ogues, useful in treating gastroinstestinal notility d?s‘gg’gar @ave
been rep®iQ €PILWIEP Publ i shed Applications Nos. 0423776, }@}O

N6- het erocycl yl - al kyl conmpounds derived from adenosi ne and anal ogues
thereof, and their 5 use in treating Hypertension and nyocardial ischeni a,
~ their use as:-cardioprotective agents which aneliorate ischemc injury or
ny ocar MEasubisitiied adenasinesaieanatoguasoussfobiartdiating igasheinstestindheiatiliyse as
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Stl nmul 5864662 dHad Sctuber @cepdDr A# on adi pocytes can inhibit the peripheral
lipolysis of stored triglycerides and thus can cause an imediate fall in

plasma free fatty acids. This antilipolytic effect caused an inmediate

onset lbis hahpveﬂ/tmeme repoited tdxicitysENSI propettiesiandihead rate elegatihatisodasm! s,

troat WitcadENBsinE Fgidebes R0 Bodfindty WE aidii PrtlerRounEnpRitihem  ©
i A3ul joh ar%"@?wﬁl ageapsine @ga!ogw@ @ﬂhm«mgtegxswa@npnsels@mc agentnTheprgseoti des
the usmveation rélﬁfm%l &d:léi.-:fs (ﬁ%éﬁbéﬂ ElggtabFé’égéH@slr{e WRESIER, anddbiviivedr *O  or

CH 2 5 VWO 02/ 0920
?heretg{ possessmg unexpectedly esarab e pharmacological properties, i.e. they are

antilipolytic agents having a unique therapeutic profile.

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-nethylal |, or
cycloalkyl; / nn Xis Por 5 where the nitrogen of the ri ngy?ofOQ}bW
substituyved2by2¥s E is O or S; Y is hydrogen, alkyl, aradayErezssdost it ut ed
aral kyl, aryl, substituted aryl, heterocyclyl, substituted het er ocycl yl ,
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 ishigdbidgenO;al kyl, acyl, thioacyl, halo, carboxyl, R2 R2 or

R30- CH2; R, .R2, ~and r d . H. al kyl ycIoaI kyl; Ais

hydr ogen, srz%/RﬁVde%'? %i Eﬁl}“ 2 'ﬁgﬁ‘&fﬁ'ﬁ %ﬁmeﬁ dog%ytgs hydrogen, al kyl ,
r )

~hydroxyal kyl , al koxyal o] . R and R' are independently hydrogen,
al kyl , aral kyl ( car banoyl, dial kyl carbanoyl, acyl,

al koxycar bonyl, .| aralfkoxycar b nyTl ryl oxycarbonyl, or, when A and B are
OR and OR', together may formR e H OR C where Rc
I s hydrogen or ] where R@v340 and- Re are independently hydrogen,

al kyl, or %aget her wit R ohe carbon Patomto, which they are attached nay
forma 1, 1-cycl oal kyl gr oup; or a pharnaceutically acceptable salt thereof,

an N- oxi de thereof, a hydrate thereof or a solvate thereof for producing a
nedli ci ne fWef%@etm'é%mtth%f'"ﬂr?éx'ﬁsslh‘pfswut‘e\gst?ys\{-ance syndrome and di abet es.
I'n an enbogijgenps SFornmula 1 may conprise a pharnmaceutically acceptable

prodrug thereof. . ... ... . . sed
descri pti o?’ﬁ?‘ygfﬁgepn@@ﬂt ?réﬂ(yl'tsHBéﬁHtétdg%Wﬁ‘ P?@ %bu(as{rﬂ %QPHPWH&%C%
< ndi Cﬁttltmiitutebmleterb@dyudmt&bopﬂyialkyhaveumﬁmwd hletﬁmmlwdw; ngs: 30 "Acyl"
{ means a straj r | Ky 'Wﬂ% dhi, ans a st rai ght
or br anché?"glrﬁ?/'% ar ou{} 6’Pir(e% err é % acy tte;‘hltol'l?t ﬁﬂgﬂ“ éggr gups are | ower
al kanoyl and | ower thi oaI kanoyl having from 1R§Q a%ouBrQ caffbon atons in
t he al kyl group. ' N—C /.N'—
10 ~ Tis hydrogen, alkyl, acyl thioacyi, halo, carboxy! Rz , Rz or
| H30“CH?.5 )
R1, Ra, and R, are independently H, alkyl, or cycloalkyl;
A is hydrogen, alkyi, hydroxyalkyl, alkoxyalkyl, or OR’;
B is hydrogen, alkyi, 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 >\/ _ | |
8 , 4 H” TOR¢ where R 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 descnptron ot the :nventron the foltowmg 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.




2 7 O CT 2005 WO 02/092093 PCT/ EP02/ 05301 6 "Al kyl " rreanséﬁ sgtma?ﬁg
al i phatic hydrocarbon group which nmay be straight or bran zd d 5i ng
about 1 twoaboemeR0 carbon atons in the chain. Preferred agdiykp@roasigs may
be straight or branched and have about 1 to about 10 carbon atons in the
chain. Branched 5 neans that a | ower al&yl group such as nethyl, ethyl or
propyl is attached to a linear alkyl chain. "Lower al kyl" neans an al kyl
- group having 1 to about 6 carbons. 1.0 "Cycloal kyl" means an aliphatic ring
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have 4 abou car on a
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" Car box n
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Exenpl a:h;nngroups I ncl ude net hoxy, ethoxy, n-propoxy, i-propoxy and 20

n- but oxy. "Al koxyal kyl " neans an al kyl group, as previously described,
substltuted by an al koxy group, as previously described. .. 25

" Al koxylkceweraliy!l" means aalkyf group-tavinggt m@out,ﬁrtmrkqms means an al kyl group
substltut ed by an aryI radi cal, wherein aryI means a phenyl or naphthyl.
"Substituted aral kyl" and ' 'substituted ar nmeans that the aryl group, or
t ha0 ar§yclgalkvip rr@ranﬁ e aliphatig/Tinghavipg 240 @5@@& 19 garbgn @ams dhibedingnor e

subst | Pﬂ@f@h@d\@@bl@alkyqu?bugghéﬁé ahd uboutaf sHsin afSth&fh theting! O, car boxy,

car boal koxy, cyano, kyl am no, hal o, hydroxy, hydroxyal kyl, mercaptyl,

al kyl mercaptyl, trihal oal kyI car boxyal kyl or car bam)yl " Aral koxycar bonyl "
means an ar al kyI O C=O groupyj 35° AryI oxycar bonyl " means an aryl-0-C=0

gr oup. o rbaI 0 r oxy bst t uent th an_al cohol
of °t he" GRS A "o o GPUP AR bar P Uearb Mol et 500
WO 02/ ﬂﬁa?ﬂﬁ@gé%@ﬂif EEQ2(EHA0W i stibhdtitutge ltoy o(neror thalatky} groeps srespéativelye

(clfg oro), fluorine (fluoro), brom ne (brono) or iodine (iodo).

"Carboxyl" means a COOH group.

"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.




5 "Heterocyclyl" nmeans about a 4 to about a 10 nenbered ring ructyre in
which one or nore of the atons in the ring is an el enent Qt%eé[:tﬁa?trﬁﬂ

carbon, e&y@oziodoed or S. Heterocyclyl wmy be aronmatic or @M L8t
. e.

, may be saturated, partially or fully unsaturated. Preferred

het erocycl yl groups i ncl ude pyridyl, p¥ridazinyl, pyrimdinyl,
I soqui nolinyl, 10 quinolinyl, quinazolinyl, inidazolyl, pyrrolyl, furanyl,
“thienyl, thiazolyl, benzothiazolyl, piperidinyl, pyrrolidinyl
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a e] The 1 ndividual 1sonmers are prepared or
Tug means a compound which is, wﬁhm the scope of sound medical judgement,

suitable for pharmaceutical use in a patient without undue toxicity, irritation, ailergic
responee, 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
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
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
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acids such as acetic acid, citric acid, lactic acid, tartaric acid, malonic acid, methanesulfonic
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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ylipyrrolidin-3(S)-ylamino]-purin-9-yl}-5-hydroxymethylcyclopentane-1,2-diol, (1R,25,3R,5R)-

35  3-[6-[1-(6-chioropyrimidin-4-yl)pyrrolidin-3(S)-ylamino}-purin-9-yi]-5-methoxymethyl-
cyclopentane-1,2-diol, (1R,25,3R,5R)-3-[6-]1-{6-chloropyridazin-3-yi)pyrrolidin-3(S)-



and n + pis 3 or 4, or pharmaceutically acceptable salts Q%ﬁﬁfﬂi— 2{0@5
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55 AV ORITA T MY, SO0 kg KA Bl il o 15t
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for example, from 1 mg to 100 mg, and single-dose formulations which can be administered
orally, such as, for exampie, tablets or capsules, to contain, for example, from 1.0 to 1000
mg, typically from 10 to 600 mg. In the case of pharmaceutically acceptable salts, the
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‘ general the composntlons are produced gy uniform and homaogeneous mmng of the active
ingredient with a liquid and/or finely divided solid carrier, after which the product is shaped if
‘necessary. Thus, for example, a tablet can be produced by compressing or molding a
powder or granules of the compound, where appropriate with one or more additional

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.




ng to 10 g of the active ingredient. It is thus possible for._anpoul f or
I njections to contain, for exanple, froml ng to 100 ny, é%a Q@-@ gﬁ@ﬁse

f or nul at w9246 can be administered orally, such as, FBLE:
-tabl ets or capsules, to contain, for exanple, from1.0 tofpﬁggg%ﬁrr‘g,{e

typically from10 to 600 ng. In the case of pharmaceutically acceptable
salts, the 2 7 OCT 2005 WO 02/ 092093 PCT/ EP02/ 05301 16 af orenenti oned
‘wei ght data are based on the weight of the salt of the conpound of formula
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adm ni st.rﬁ%‘!?fqﬁ I.n.each indiyidual case depends On the nature and sSeverity
of t he"gRRINGACHYP CYBPPYNELt ed and on the nature of the conpound of

fasmul a (1) used in each case. Coated fornulations and coated sl owrel ease
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met hacrylic acid and nmethyl nethacrylate. Suit e pharnaceuti cal conpounds
for or"8Y&ni nistration may be in the formof separate 25 units such as,
f @ exanpl e, capsul es, cachets, suckable tablets or tablets, each of which

contaid, efin amount of the c ound of ..f or myl )., as wders or

o anul BB boRoos RS RETRSHIES appicaon e Tas s s prBBRESH o fbea;  or
as an foim of pintmest; creanndotion, ipastepspragnatresoiror ollh€agiecowhichican desused\are as
alrea 1O : L i whi ch
el aeLORRihRRHn, RENRIRHSE gl Mottt 4T moRARoR6AD & o iser O
[Ty c SHBPIENCRY. Thwaddive ingredigatisgesarally piegestinca cencentration otigem Q. htw15%

‘CQBt adly .wdight of the composition, for example from 0.5 to 2%.

TranSdermal administration is also possible. Suitable pharmaceutical 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. '




general , the conpositions are produced by uniform and honog 1A of
the active ingredient wwth a liquid and/or finely divided 22??@&-&2‘@@

after whi ehoblrevzpezoduct is shaped if necessary. Thus, for pexa#alessod

tabl et can be produced by conpressing or nolding a powder or granul es of

t he conpound, where appropriate with ond8or nore additional 35

i ngredi ents. Conpressed tablets can be produced by tabletting the conpound
i n free-Thel folliwigg peaparatianshsenge tof ibustateths isyentigpowitherut castriptiag i, bswevdrer e
appropriate mxed with a binder, lubricant, inert diluent and/or a
(plurality of) surface-active/dispersing agent(s) in a suitable machine.
Mol ded Ea%mai Acan be produced by nol di ng the conmpound which is in powder
form anfsdﬂs%émtrséa;ﬁaiésvudntaiﬁiﬂ Imerrﬁ%bf 8etivel ifgredit péicapshie: t abl e machi ne. 2
7 OC T 2005 WD 021092093 PCT/EP02/ 05301 17 Pharmaceuti cal conpositions
suitable for peroral (sublingual) adm nistratioPeEAPF®e suckabl e tablets
whi ch céwetiee ingeediemtpound of formula (1) with a fio@wagi ng, normal |y sucrose
and gu i Lr ) nd pastilles which conprise the conpound in
an ine?ﬁé@@%ﬁ%&@ﬁéﬁr@g@g%gbgﬁdﬁ and gl ycerol or sucrose and gum arabric.

Sui t abl ophepgoautiati cal conpositions for parent @8imgdni ni stration conprise
prefera tani aqueous preparations of a c d of formula (I),

whi ch a?gbg?gf(%pgégﬁ/ isotonic wth the bl ood ot%ﬁtaﬁﬂ&i nt ended reci pi ent.
Thel® preparations are preferably adm nistered 10 i ntravenously, although
adm ni sexaimpe@B™my al so take place by subcutaneous, intranuscular or

i ntradegnal .injection.  These preparations c referably be produced by _
M Xxi ng HE‘"S'B%J%%BWH‘Q/@JH‘%E%"ngrﬁﬂﬁ&rﬂfr%ﬁresul ting solution sterile
and isotonic with blood. Injectable conpopet iGmmleradsich ng to the

i nventi gpg contain fromO.1 to 5% wei ght of the active
conpoung&'%mgﬁe?jiééﬁl e pharmaceuti cal corrpoos'%/ ons for rectal adm nistration
arellpreNeptdiall in the formof singl e-doseqsuppositories. These can be

pr oducedoBiinibarb&eyriethPEBRHEsE of formul a (b)edd‘“h one or nore conventional
solid c rlryi ers, for exanple cocoa butter, and shaping the resulting

mi xt ur e OWEVEHYIeN? e maceuti cal conmposfi$ions for topical application to
t he skiGlygeslpueéerably in the form of2tgianggent, cream |otion, paste,
spray, %&ﬁ'iﬁ)l or oil. Carriers which can be used are petrolatum |anolin,
pol yet h@ %I ycol s, al cohols and conbi nafi®ons of two or nore of these
subx andi@ter (@hieniedior distiligd)edi ent is generadlHpopnlesent in a concentration
of fromO0.1 to 15% 25 by weight of the conposition, for exanple fromO0.5
to 2%

- 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



Transdermal adm nistration is al so possible. Suitable pharnaceutical
conpositions for transdermal uses can be in the form of szrﬁg[]e{:'pﬁl %@B% .
whi ch areyglhledbs for long-termclose contact with the

-epi derm s. Sucﬁgpfasters suitably contain the active ingr Q‘&Lﬂéﬁfg’r”m’éo an
optionally buffered aqueous sol ution, dyssolved and/or dispersed in an
~adhesive or dispersed in a polyner. A sui tabl e active igredient
'Concen@ﬁte@fhﬁiéts%ﬁ!éﬁmﬂg 80 iy F¥éive MgPéAemi quﬁ Ruftal:t 0 15% As a
special possibility, the active ingredient can be released as descri bed,
for exanple, in Pharmaceutical Research, Pesfoateddabiebge) py

el ect r otiepsmpediedtr | ont ophoresis. 2 7 OCTsgGRf 5 10 15 20 WO 02/ 092093
PCT/ EP 18 The fol |l owi ng preparatl serveto illustrate the

I nvent %‘QJ&]R%%Q%IBU restricting it, however. %EJH Ie A Soft gelatin capsul es
conf ai hiantps€00 ng of active i ngredi ent per GOapguI e: per capsule Active

i ngr edicgiat 490 /P eride mxture. fraghippated 400 ng from coconut fat
Capsul esggoét g'Ht s%%%épg‘layéxanpl e B Emul sion congal ning 60 ng of active

i ngr edioblpstared nj . Active ingredient NeuPrB8 oil Sodium

car boxwimjriegiueebicdttee Pol yoxyet hyl ene st q8mge G ycerol, pure Flavoring
Wat er %ﬁl oni zed or distilled) per 100 mi egulsmn

oidal silica
10
260 mg
Exampie F
The following formulas are suitable for producing the contents of hard gelatin capsules:
15 &) Active ingredient 100 mg
Corn starch 300 mg
400 mg
b) Active ingredient 140 mg
Lactose 180 mg
20 Corn starch 180 mq
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



1.29gg9g.s. 0.6g 9g.s. 0.2to 2.09g g.s. ad 100 m Exarrpj?c g.t?b
phar maceuti cal formcontaining 40 ng of active ingredient per 8

per supposic @ap2eéda Active ingredient 40 nmg Suppository bageragorzos80130 35
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 TigRRY-GA-ypivhl seivént systegisddiiade cpbrofcmh&ﬂharahlahyl per coat ed

tabl et Active ingredient50 n,starchl00 act ose60 cal ci um

phospha@%@éteﬁ'be pugm@ngqtg)ﬁ%?%%lde methano? Eer%tes may ecrys”e[ﬂll dcfro '
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



Magnesi um st earatelO ng Col |l oidal silica5 ng 260 ng PCTI EPO; /25§&J§E ml e
F The -follow ng fornmulas are suitable for producing the con t

gel atin cpgeph®sss 15 a) Active ingredient 100 ng Corn st g, @aﬁp 400
-ng b) Active ingredient 140 ng Lactose 180 ng 20 Corn starc(1 1 500

ng Exanpl e G Drops can be produced in accordance with the follow ng formula
(100 ng of active ),5 ingredient in 1 mM = 20 drops): Active ingredient
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(MPLO) rn-layer r omat ogr aphy,
flash l@ﬁptﬂﬁyﬂ@%’mﬁﬁww&éwﬂhﬁxﬂlﬁmﬁat ography through a silica gel or
Florisil matrix, followed by crystallization. For conpounds of Fornula I

1 RaOSIRY: P2 o eOP B e RO GRS LGNS hanol , ot hyl
acet at e: hexNfechigrod” BEisOproppkdenehoenskine- Beéd”raébﬁjlfc abiduaieg, 10y rri?ﬁol{
St Al iine oo TRE A9 mm8h RSB per] BNbroRSiRiaRs S5 P} 200"
10  methylene chloride (50 mL) are combined under argon at -10 °C and stirred for about 2
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"-
isopropytidene~N5—ch!oroadenosine-S'-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



5 For conpounds of Formula I, wherein Kis N, Qis 0, and Tis R R2N C=0
typi cal solvent systens include chloroformnethanol. For xﬁn@[‘}ﬂf g}@@t es
may be cryetedlblesed from 50-100% et hanol (aqueous). For

Formula 1, wherein Qis CH2, Kis Nor CH and T is Rl R2N-C=0 10 typlcal
sol vent systens i ncl ude nethylene chl oppde: met hanol . For exanple, eluates
may be crystallized fromethyl acetate with or w thout nethanol, ethanol
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5' -5 Ehly;itocalonﬁe salt ippatiionatbbawiien chlomfowmd @éndsiodiunt bicarhomatd skiutie and:

N6- Chl g ST I 5 g)
triet hyI ort?gr?n@ *na %wnﬂi 3%18%(&?1%1%& ?ﬁé’@gﬁh@%ﬂbl rregpc a(c?tf'r

acet on@dpes. Fhesaentis rmovq%a@agtansrthww airitaratashi@Hiardo give! thevacua
conbi naéswedamﬁiehazf é;;i@feﬁtﬂao@@@s\mébéﬁ'zdété §a|sahtp’ 384 ghediCO8 sol ution, and
brine, dried (Na2SO4) and concentrated to yield

- N6-Chl oro-2', 3" -isopropyl i deneadenosine as a white solid 30 Step 2:
N61€h! Step @), 3' - Peeparatiyrt oleneadenosi ne-5' - carboxylic acid

N6- Chl oro-2', 3' -i sopropyl i deneaden@sine (4.5 g, 13.8 nmmol) and

4- hydr oxy- 2, 2 6,6 tetranethyl p| perildi nyl oxy benzoate (4-hydroxy- TEMPO
benzoat e) (0 0381 g, 0.14 motIN_efSgonbi ned in acetonitrile, 5% NaHCO3
(87% is added to tdpe reaction mlxtur¢ and sodiumbromte hydrate (10.41

g, 55.1 mmol) |s aoaed portlon | 0-5 C. The reaction 35 mxture is
then allowed t L oMot enpe™ture, and the solution was stirred
vi gorously for a

aqueous | ayer is Isepa

S. 10 %tartaric acid solution is added and the
g and extracted with ethyl acetate (3x). The

conbi ned organi cH ayegs arg washed with 5% sodi um bi carbonate sol ution

(3x). The basic Iaye%(eé@onbi ned and reacidified to 2 7 0 CT 2005 WO

02/ 092093 PCT/ EP02/ 0530 1 pH 3 with concentrated hydrochloric acid. The
aqueous | ayers are extTacteéd with ethyl acetate (3x). The conbi ned organic
| ayers are then washediiimi th brine and dried over magnesium sulfate. The

o1 one. os SEEPRENA AL ek L 19 rRDERARNP bR Bbb s HaR NG P 3
butanot and 9.7g 5-amino-4,6-dichloropyrimidine, then 23 mL. triethylamine 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




5 i sopropyl i deneadenosi ne-5"'-carboxylic acid. Step 3:

5'-N-Ethyl -2', 3" -isopropyl i dene- N6- chl or oadenosi ne-5' - uro? % 995

N6- chl or sv@b2/82043s0pr opyl i deneadenosi ne-5' - carboxyl i ¢ aci ¢cihepd/észo

-mmol ), triethylamne (1.64 nL, 11.7 mol) isopropenyl chloroformate (1.2

m., 11.7 mml), and 10 nethylene chl 0?3 de (50 nlL) are conbi ned under argon
at -10 C and stirred for about 2 mnutes. Ethylamne (0.77 nL, 11.7 nmmol)
i s added t oTh&@radust (if)dromibxaninie 2des (2)rabovg is bat upired5S0O orl aihlumﬂdl ti onal

1 mi nubgatafthd £RS fannmmﬂmﬁ scétﬁteq bbb OFRd nm%v\@%rhdﬁé&xi i e uﬁ{ﬂhm i de

and saturated sodi Udm bi car e aqueous l|ayers are

on
ot hy| @RIENIA RG89 VRS SIS BETHLH.-HEQ RHaR of TE)amEling oRalHRIAWR fOHr.br | ne
and dr asd sikhoover TisoMixtonesislcbaled, diftitéd Mtﬁ@thﬁﬁaﬂaf@ﬁa&@hé@ with Giifle 2RAtet he

' esé_féqﬁ%urd 1%@%89(/ c&tlmi%s,\sl&gfif?y R%n%%ggg ac%n}/rate% in Vaél?(? a%g the resnglue gur\,f\dedq)y

i sopr ditadh creamaiigyagtiyo ehdidg vothi 408G % gthqhmetsie ,iny hekhﬁ(;dl(&j/ﬂb g%QhMbs:rdc(Kj:DCI 3) d
8.75 0 1 5.50 , 2H), 4.73 , 1 :
3.01 E“sm"'é’hf'mﬁp%’?%?t 6. dﬁqﬁ}d@"ia@‘?& g H)o 77 (t( 3H).H)20 EXAI\/P(LE 2 K
Preparation of (1

S, 2R 3GiepRYy 2, 3- ﬂgelpﬁpgt@gmﬂ [6-[1-(4-trifluormethyl pyridin-2-yl)pyrrolidin-

3(S)-ylam no] purin-9-yl]cycl opent anec xylic acid isopropylamde .. 25
Step (1) OOx (1) 30 15.5 g (54.6 1) N

N- BOC- 5, 6- Di et hyl enedi oxy- 2- azabi NO [ -3-one (I) (prepared
as in Step (6) of Exanple 3, belo I s i ssol 16 nlL isopropyl am ne

erature f out 2 hours. The m xture
reSNdue azeotropedCHith chloroformto give
a white solid.y Thi§ solid i O% 2005 WO 02/ 092093 PCTEP02/ 05301 22

di ssol ved in 250 l ethyl agH e solution cooled to 0C, and hydrogen
chl ori de gas_+ 7D Nl o the solution, with cooling for about 15

m nutes. The solW@tion hen stirred at roomtenperature for about 4
hours. The solutfon is—evaporated in vacuo, and azeotroped w th nethanol,
then chloroform to &ive t’@)e am ne product as the hydrochloride salt. The

and the nmixture stirred at fjoom
is evaporated in vacuo, an

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-



hydrochl oride salt is partitioned between chloroform and onat e
solution, and the organic |ayer washed with brine, dri ed?O? bﬁefemad one
equi val enw@b2ipemsoi c acid is added. The solvent is renovaedmEpoyesisa and
the residue triturated in ether to give the desired amne (ii) depicted
above as the benzoate salt, mp. 183-182& 10 Step (2) Preparation of (iii)
54 mol of the product (ii) from Exanple 2 Step (1) above is dissolved in
110 nL whpyrelbsl-3@E) &laminglsriad-wicyelopedianktarhopylid adidlisopropylasrid@ anm. 227-
triethybag@e were added and 15 the m xture heated at reflux for about 18
hours. The m xture is cooled, diluted with chloroform and saturated

anmoni um chl ori de sol ution. The aqueous |l ayer is extracted three tines

chl or of @)@MPLIEB twice with 10% i sopropyl al cohol/chloroform The organic

Iay e co di um t filtered, ncentrated to
o$ ?}?Wﬂram ‘r&}eﬁq&gé 85%% ﬁn"?‘%ﬁ ‘ﬂﬁ{dﬁ{éﬁ'ﬁr @a‘l"ﬂﬁﬂ’t"m%?\ﬁ?ﬂﬁ" sxt st ep.

20 St ep yl Byrrdidimp3(Sitylaminof-p@in-0iviryQopentane-T,2686 WO 02/ 092093

PCTI EPO2/ 05301 23 The product (iii) fromExanple 2 Step (2) above is taken

up in 150 nL n-butyl acetate and 11.2 g formam dine acetate is added. The

m xt ur eStep Heat ed2ég {232 mimoiLe@5)- (ArSgaminbpyrralidioe asd REumis (25eduimud, t.Mhreep

5.56 g B@ﬁidldﬁ?ﬁ/d@faré %H%FH(féf nH%ﬁ@Qﬁ%ﬁfl@eﬁE aﬁmﬂu&e&rm cﬁlﬂ@n\ﬁ%tér bRH=D ?J#e

m xture i s, cooled acet at e, vvash rine,

bri He, ararkdan.iof aQe'dﬁ hmours- afhe Miftuteds §eole@dﬁ@eﬁtaf@t5&m (2552 OWNolaid t he
resi duee@)unmémmtw;mcamm ebdsiah@UsRAdY at R0k tdhthathiube, 4Ph8 thidur! BY |

tat { t hl d ted
Sbove. -eolsAR vBBud Fired it KK, soliiprivg racted B RES Wb etiet TStuct
(i \é) 2f7 B am@uarl@em i mederalkBine andvextradted it CH,Clb. HT‘weerar)tc ﬂayeetsfwdimme
ta::ll fl uor omehl]e% gng%j)f?gg %eép%ar zgg}gd”gﬁgéég%rg{g@_\éé%go 9“’?3” Bog’e 3&)/)('
wer® dl)sgémﬂéQDYI@lﬂ'@Qet her in 3 nL ethanol, and the solution heated at

reflux, under argon, for about 20 hours. The mixture is evaporated in

vacuo agd t he reSédue rtitioned between chl orof orm and , )
(2) 4.25 gp (61l 83.9 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




sat urated sodi um bi carbonate sol ution. The aqueous | ayer i X t ith
4 portions of chloroformand the conbi ned organic dried o?e? @@fmw
sul fat e, wobt/enesh evaporated in vacuo. The residue is pygripfdpggoddy; f1 ash
cthr omat ogr aphy, applying the sanple in nethylene 20 chl oride/ethyl acetate
(1:1), and eluting with 0 to 3% nethand% in ethyl acetate, to give the
above-depi cted product (v). Step (5) The product from Exanple 2 Step (4)
‘above i2s5%imetbaneldn imethylene chietide fo givee?-f(38)Brazktylaminppytdlidirahgi]E-3 nl 1.5
N aquemopé(r%fpﬁ%%ihg géz'hgojids_ added, and 25 the solution stirred at room
tenperature for out 20 hours. The mixture is evaporated in vacuo. This
resulting residue is taken up in 10 nL 15% i sopropyl al cohol/chloroform 1

m 1 Bgpd)um hydogzies sahol) bbme Jﬁﬂdh& fim ERhHIpA § S8 M) WBbR rar bonat e

solution. . The . r re separat nd, t he aqueous extracted with 4 x 5 nL
or} 1 ofambneaaiit Lo LY RabaRA RIS g B Fie Mot REkpas B APeut 1 e

i s dri bdumyérhesmokuenissaiofent to, robml temperhtud) neur@iredtvith soid\sediuen t o gi ve

(25, 2R 3nitlbiel pnfliolkd et difitd dodicdimtyatoXied SHlBA BNE Hbtiidnecrlordel 200°
yl ) pyr TBe omaniaiegsr ik vashed Mitirbrinegdged oyer oagmesiume calfatex filkéred aevaporated

i sopro l i = 2 Jri ARk Abir et (1

R 25, 3@7‘%@?%@%@%? r‘%ﬂ% AP [rrec-iifiili i-M(D RS ifluofof orre@lrzl{/rfa;')‘}ér?i di n2-
yl3byrrolidin-3(S)-yl anino] - purin-9-yl]cycl opentane-1, 2-diol Step (1) 20g
(232 n8wp) (6pf (3S)-(-)-3 am nopyrrolidine and 26 nL (255 mmol, 1.1 eq)
benzal dehyde are conbined in 250 nL tol uene and refl uxed, renoving water
ith a Dean 10 Stark trap, for about 4.5 hours. The mixture is cooled to OC
and 55.7g (2552 mmol, 1.1 eq) di-terj-butyl dicarbonate added, then
stirred at erature. The m xtufe i concentrated in vacuo, stirred
w th KHSO4 sol &it No racted 3 tifesyW ether. The aqueous |ayer is
made al kal i ne Hed with cHcCl MBoEc | ayer is washed wth
brine and dried S, filtered, rated in vacuo to give
N1-BOC-(3S)-(- 15 )-3 i nopyrrolidine. Step ) 34.25 g (183.9 nmmol) of

t he product from Exanp 3 Step (1) above is jy ssol ved in 200 nL CH2Cl 2
and 25 nL (183.9 mml, .1 eq) of triethylam ne i.s added. Under a nitrogen
at nosphere, 34.7 niL (%’87.8 mmol, 2 eq) of acet k')c anhydride i s added

dridpwi se, 222.5lgg0rfi28traok (315, 6-Dirdetaylenedioxy-Srgumbintyoiof2. 2 1 ihidptamaabnei (i, NeHCO3

911y QR OSSR R DMLY A b ST e, PO
chr ometuby digsihonate are aembined inr@ibyieneeliotide andrstitgd ehwom temparature 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

° X
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.




N 1-BOC- (3S)-(-) -3-acetylaminopyrrol idine. 25 Step (3) U
nmol ) of the product from Exanple 3 Step (2) above is di ssi%iﬂgf%

CH2Cl 2 anWWQ®/ep3093L (343.4 mmol 2 eq) trifluoroacetic acid pdimeroeiossht er
"TFA") is dropwi se at at OC under a nitrogen atnosphere. The m xture is
heated to reflux, adding another 26 niL, 2Phen another 10 nmL of TFA, refl uxed
for about an addltl onal 3 hours, then evaporated under high vacuumto

remove TRR Mixhie isepnpeatrates Ryasue and paditioredhstvean 200 mh wader 2300 misi n

(her ei nattiyehceBRS| The aauébas taféd i @k@éctea mlcélnhérb%m etﬂyISa%@ke\téénu Apaet hanol ,
filtered slo throg basic' r S|n ltrate eva}lﬁ) tedto |ve

(39)- (- FOR %JQH'P onyasher éf‘"t"sf’%‘ﬁf (Q{)"ezlef"%%ﬁ!v%f SP5 t?hf@t%? duct
f2 r oLn Exarmd:@‘nt&téi’l ovdce) gtalgﬂvee\lwﬁﬁbd a-élﬁ_lr(oﬂr%{’)iﬁilmgﬁylﬁﬂddo Xy-4- ol 4 13
chlor ine are conbined in 50 nL ethanol and 13 ni
(93. iy ?ro&%ﬂnghﬂ?{yﬁ%@%ﬂﬂ%ﬂhe are added. The m xture is refluxed for
~about 18 hours, " concentrated in vacuo and the residue partitioned between
nmet hyl e@‘i‘ep?tﬂ ori de and sodi um bicarbonate sol ution. The organic |ayer is
washed with gri ne, dried over magnesiumsulfate, filtered, evaporated in
vacuo, and the residue purified by flash chromatography, eluting with 27 O
C T 2005 WO 9@( oK PMVEPQAGEB8301 25 2-5% get hanol in nethyl ene
chl ori de, = 3- acet yl am nopyrodl i R | JNEBOC
trifluororrethyl pyridine/ as a solid. Step (5) 7 27.5 mmol) of the
product from Exanplg .Step (4) abovems 5 conbiked/with 75 nL 6N aqueous
hydrochl ori de aci dgand Bhe m xture refluxed for3aboat 18 hours. The nixure
is cooled to roomt rature, neutralized wt h:S)%dcd sodi um bi car bonat e,

partitioned .bet weep~0N ute sodi um hydroxi de sol utipn and net hyl ene

chloride. The organic 1ayer is washed with bri ried over magnesi um

suI{ te, filtered, .evaporated in vacuo to give, ..
2-[1535) - 3- ani nopyF1 i di n-1-y1]1-5-trifl uor onet h)IY'M/ri dine. 10 Step (6) 10 0
(vi) (i ) 15 ngofghee f:)rcﬂdm:t (i) jrom Example 3 Step (7) above is placed in 150 mL

- h dim
St hy ! anDadrie; 4 ERATANYTI6aRE S Biver Sy R BRcd Al ind Mitore et 67
di-tert@ Mﬂﬂ hawrs aADether 85a@f svemprideiand anethey 68 mel o metiyiedidedarstaddedd
at r oonpEBRRIaldveRab&lit 6 hours and the mixture refluxed for about 18 haurs. The mixture is

15 filtered through Celite and the filter cake washed with ethy! acetate. The combined filtrate is
concentrated in vacuo and the residue crystallized from hexane to give the desired
- methoxymethyl compound (viii) depicted above.

Step (9)

S NHBOC g /b’

- ’
- -
- ——

>

(viil) - (%)

20

i1,
..

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.



about 18 hours. The m xture is washed with 1 N hydrochloric aC| d %é %Odl um
bi carbonate solution, brine, dried over sodium sulfate, f?l t@ a— ?J
concent r 3@dzbdeyacuo and the residue ?o0 recrystallized fp@%bgg,%@pyl

-al cohol to give N BOC 5, 6-Di net hyl enedi oxy-2- azabicycl o[ 2.2

hept an-3-one (i). Step (7) 25 HO NHBO270 O (i) (vii) 35.6g (0. 125 nol) of
the product (i) from Exanple 3 Step (6) above is conbined with 400 niL

“met hangtep Mbj h rapid stirring and cooling, under argon purge, a total of
23.8g (0. 63 nol ) sodi um borohydride is added in three equal m@ortions over

a peri od, 0f t}@_lljrs 77 0 c 112005 WO 02/ 092093 PCTI EPOF 05301 26 The
m xture i a#ted o and partitioned betwedfe ter and
300 nmL et hyl at e. ghe a r is extracted twi cefnoregyw th et hyl
acetate and t he—€ombi-f&d Qrganl sol §ti en—waghed W th wateg, brline, dried
over sodium sgl fafe, filtered, 9ﬂtrate ' QCUO L0 gifveN
N- BOC- 1- am no- <di et hyl ened;i oxy-M 5 hydr oxy®et h yent ane (vii).

" Step (8) HO NHBOC Jo 10 (vii) (viii) 50 g of product (vii) from

Exanple 3 Step (7) above is placed in 150 nL benzegre—/8.8 ni nethyl iodide
and 33 g silver oxide are added and the m xture. reﬁ uxéd. for about 18
hours. Another 25 g of silver oxide and another 50 nmet hyl 1odide are
added portionw se over about 6 hours and the m xt y&ﬁefl uxed for about 18
hours. The m xture is 15 filtered through Celite and the filter cake washed
with ethyl @mgetate. The conbinegfiltrate is concegfyrated in vacuo and the
residue crystallized fromhexane to give the desired - nethoxynethyl
conpound (viii) depicted above. Step.(9)

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




20 NHBOC . NH2 . HCI Under argon, 31.fig of the product (vug bﬁEﬁ@ |l e
3 Step (8) above is dissolved 25 in 250 nmL warm anhydrous Ky

The sol ut iveaoz/e0zem0l ed in an i ce bath and hydrogen chl ori deecgasporssiagbbl ed
t hrough the solution for about 6 mnutes. The mxture is allowed to warm
to roomtenperature and stirred for abo28 3 hours, then concentrated in
vacuo to give the desired am ne hydrochloride (ix) depicted above. 2 7 OCT
2005 V\Drwesizlﬁgwlﬁt@rﬁlteﬂ&m), con@entiatedHn aECLIO( %ﬁe?ésiﬁbe nas/Ried bgdash Cl 5
24. 2 t: sodi um
Bﬁr&ﬁﬁogr%@%;élutrf qmﬂ'( ?%%SO&XQI'WL%&&@ ;ﬁﬂe§< (ﬁe e, a W%tﬁgghlé?ofgnﬂe

bi car bonate ar anol,

5- ani noPHPUICt (ﬂlh@#met@d@ppvw di ne i s added. The mxture is heated at refI ux
for about 20 hours, then <concentrated in vacuo. The residue is partioned
bet ween_et hyl.  acetate and water and the ethyl acetate |ayer washed with
bri n, §F é%verb I'\\!~'\|’,¥1asulfate, filtered, concentrated 1.0 in vacuo.
The residue in 30%ethyl acetatate in hexane, passed through a large flash
silica gel wash colum, and the col IS hed with 50% et hyl

acet at e/ hexane and the conbined fil}tratles MCeNtrated in vacuo to give
the desired pyri m di nyl am nocycl a oduc Ckz depi ct ed above. 15
Step (11) G C 26.7 g of the preduct "(xi) fynomZAxanple 3 Step (10) above
is combined with 125 nL 2@.n- acet at e under argon. 33.5g formam di ne
acetate added and rrixturﬁgﬁeat Ed athreflux for about 3 hours, until thin

| ayer chr omat ogr aphy sho tign I's conplete. The m xture

(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 ch!oride, to 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.

30



I's cooled, partitioned between ethyl acetate and brine andat
acetate layer dried over 2 7 OC T 2005 WO 02/092093 28 P ﬁ@@/@?ﬁ%

magnesi URy@emdoaim, filtered, concentrated. in vacuo. The SVAS
-purified by flash chromatography, eluting with 30-50% ethyl acetate in
hexane, to give the chloropurine prodggt (xii) depicted above. 5 Step (12)
Preparation of CF3 ><U (xiii) 7.75 g (22.9 mmol) of the product (xii) from
"Exampl €XAMPER 4 11) above and 6.35 g 10 (27.4 mol)

2-[(3S)-3-am nopyrrolidin-1-yl]-5-trifluoronethyl pyridine are conbined in
20 nL ethanol and 6.33 nL triethylam ne added. The m xture is heated in a
seal ed Rrepaystiomof (2R0HT; 4ScoRabbydroxymetyk2-[6-it (Srtrifuaroenetbylpyrlire:ylevapor at ed

in vacg,g,m_rhe )'l%ﬁ'ﬂ“ﬁ Wﬁ%ﬁgﬁe g@yéfg% £hlfy)i de and sodi um bi carbonat e

sol uti rgani c over ‘magnesiumsulfate, filtered,
contentrated in vacuo, and the residue purified by flash 15 chronmat ography,

el uting witRe2%ge gwﬁ -aimin rrbuds@neyl]cmrﬁrubﬂﬁneﬂwwpwxdsﬁeta*zﬁrﬁ gduct (xiii)

'St opt e b LI ok a0 B o

2"t ep pipAPLLBRTRs:
and t ha sealeruesseltat1e0°@forabmut 3housipEheamixterefio toslbdyarféhedibutiveen The TFA

imit ﬁ;?ene cﬁqeo@flé’ aﬁﬂ{rg%bd“ g%e’gpaéﬁp %‘ mﬁeadég{hl %beﬁooﬁﬁrﬂlé’géar@qr%ﬁ ﬁ;ﬁgchl ori de

solQt | OFrganic iaxeHe waghed withdiring diechoves magnesioimusiliate, dvapaeted, soprbgy |
al COhOl'eéuﬁjeﬁf?ﬂd MQIa%H%hth{bb%hgrélﬁﬁ#@Mﬁﬁ S?Hﬂl%ﬁﬂnBFhﬁHéthglgﬁe cﬁfoh&@r ed,

concentra.t chronmat o utin V\Ath

€0 6ot e ot SRS SHR 5Bty o - iicxmr IRy Edie. Yoy ol &t

col | ecylathing] piriresiyi]eitrethydefetahiBod- ﬂmlaéttﬁe%ébtﬁﬁ)@irétbzﬁpb fesorpoacet onitrile to
give (1R 2S, 3R 5R)-5-nmet hoxymet hyl - 3-[6-[1-(5-tri f1 uor onet hyl pyri di n2-

yl)pyrrolidin-3(S)-ylam no]-purin-9-yl]cycl opentane-1,2-diol, mp.
1668 16BXAMRLE2Z O C T 2005 WD 02/ 092093 PCT/ EP02/ 05301 29 EXAVPLE 4

Preparation of (1R,2S,3R,5R)-3-[6-{1-(4-trifluoromethylphenyl) -pyrrolidin-3(S)-
ylamino]-purin-9-yl] -5-hydroxymethylcyclopentane-1,2-diol '

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



Preparati on of :
(2R 3R, 45, 5R) - 5- hydr oxynet hyl - 2-[6-[1- (5-tri fl uoronet hyl pyr?d? rDQJ}@GO?J
pyrrol i dwigesRebdss -ylami no] -pu rin-9-yl] tetrahyd rof Uf,érp,Eisez,(;Jﬁgli 0 267
ng 2-[(3R)-3-am nopyrrolidin-1-yl]-5-trifluoronethylpyridine, 331 ng 6-

chl oropurineri boside, 233 ng triethylamone, and 0.5 nL et hanol are conbi ned
and heated in a seal ed vessel at 100C for about 5 hours. The m xture is

cool ed, infles hhd aediltiehwt so. OQrN}iBQGarmnmblzqmddﬁeﬂménbdw hy@lﬂmyﬁmthylal Cohol

added) EIATNe brine,

addec) AR FPIE L J5s, SHIet el £XShod & %@P%{%m iy gy

fl'ash cénlaticex is gllowed to edroe it eponi temperatuse Hheolevaponasdiplvaneo thgive thke, to

| Ve . - -

(2R 3R desiregaming hydrochloride (xiv) depicted abave. . ¢\ oot hyl pyr i di n-2-y1) - pyr r o

| i di'n-3(R)- yl ami no] purin-9-yl]tetrahydrofuran-3,4-diol, as the

'hemlnugﬁﬁgw)n1p PheparatibRef 15 EXAMPLE 5 Preparation of (1

R, 2S, 3R, 5R)-3-16-[1-(4-trifluoromet hyi phenyl) -pyrrolidin-3(S)-

yl am no] - puri n- 9- yI] - 5- hydr oxyqet hyl cycl opentane-1, 2-diol 20 Step (1) 1.00

g (11.6 mml) 3(S)-(-)- 3 aninop rrolidine, 1.35 nL (9.66 mol ) 4-

br omobenzotri fl uori de, nmol ) sodi um tert-butoxide, and 1.01g

(1.16 mml) Pdd 2(P[ o- tolfv Mbrepared as in U S. Patent No. 4,196, 135)

are conbined in 30 nL tolue d the m xture heated in a seal ed vessel

at 100C for aboyt 40 _hoursiH i Xxture was cooled, filtered, evaporated

i n vacua and(sfe o purified by flash - 25 chromat ography, eluting

with 10:1 td'@: 1 nd ene chl oride/ethanol, to give 1-(4- '

trifluoronethyl)pheryts(3S)-pyrroliidin-3-ylamne. Step (2) HO NHBOC HO NH2
HCl 30 (vii) (&gv) Ak§olut|on of 24.7 nL (0.61 nol) nethanol and 50 nL

ethyl acetate is C to OC, under argon. 43.3 nL (0.61 nol) acetyl

chloride is added r nw se and the solution allowed to cone to room

tenperature over about, 45 m nutes. This solution is again cooled 27 OCT

2005 WD 02/ 092093 pCT/#8802/ 05301 30 in ice and a sol ution of 50. g N-BOC-1

- amdi no- 2, 3-di net hyl enedi oxy-4- hydroxym et hyl

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




cycl opentane (vii) in 100 nL ethyl acetate is added over a period of about
45 minutes. The solution is allowed to come to room tenpefat yj@T t/
evapor at eooia2/ovzo80 to give the desired am ne hydrochl origesépozilzegepi ct ed
above. 5 Step (3) Preparation of HO 10 CI 38.9g of the product (xiv) from
Exanple 5 Step (2) above and 73 g sodi &h bicarbonate are conbined in 150
mL n- butanol under argon, and the mxture stirred at room tenperature for
"about 30 ni rdR-88.0f the progust (i frem Examile bl fep (Y abmivdiand 2551 a fterhreidibet he

M Xt Ur eyctdte ra?éic@rhbfne&wésé AL :%9{% aé&a%cﬁtnleﬁggé% Yk dat el GRGH 21 ed

I N vacuo, residue taken up 1n_et te an

aqueousarg%@ﬂgP’ ?@%)@tﬂ%ﬁ A9ding:an 9digienal 12& %”@ﬁﬂdmﬁécémaﬂﬁ!@ﬁwg&m c
was hed hotut,harier amaddifidrdl @0 ¢afte? @BBaNT 6. | They Afixtare iS RBolct g5a

DU LT o] LA kY '8ep?*é@rﬁﬁ2é%%§$eﬂewﬂg€sgm%ﬁéEﬁéth@hc&?%"sty%’. e ne
(xv) depintinet aigavie.dr2d cSeemagapsitmepidfatd, ifittorent eGhpdrated)in VE2U02/ TI2R8 UL 2

70CT le 5 S
(3) abiemed bRl ot ot afbelclfigRiipdt Y el SABBERRP © D 5P
acet at higrepuring (m"kt The reséateefmratcormeemtcm:onmidlee magheydiauor ean bebpurifiet tyour s,

addi ng fiagh aRIniategrabhy %l d an
ad%\;i onal 10 g a brylabogf@ ﬁﬂgﬁ%gﬁj?g@%ﬁgﬁ%@%ﬁa@?ﬁxaggg?’hﬁroggﬁ{{oyf ned 5

en ethyl acetate and brine, the brine extracted with 3 portions of
et hyl &tep B)e, amdepdratiorcoibi ned organi c dried over magnesium sul fate,

filtered, evaporated in vacuo. The j due is purified by crystallization
from et hyl acetate/ hexane to gi vs@bov-‘ue- cted chloropurine (xvi).
he, Ne+H
th

The residue fromconcentratio ‘
- flash chromat ography, eluting to 1% @t hyl acetate in hexane to
| nprove recovery. 10 Stepy(b) IQaratlon of

)

N
HO

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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CF3 HO (xvii) -0.225 g (0.693 mml) of the product (xvi) fr fWe
Step (4) above, 0.239 g 15 (1.04 mmol) 4 2005
1- (4-tri fivooo2eeedodyl ) phenyl - (3S) - pyrrolidin-3-ylam ne, fropefHeeeidsigr above,
and 0.582 g (6.93 Mol ) sodium bi carbonate are conbined in 20 nL et hanol
and heated at reflux for about 60 hour32 The m xture is filtered,
concentrated in vacuo, and the residue purified by flash chronmatography,
el ut i ngEXAMPLE §r adi ent of net hyl ene chloride/ethanol, 30:1 to 10:1, to
give the pyrrolidinylamne (xvii) depicted above. 20 Step (6) 0.234 g of
t he product from Exanple 5 Step {ﬁ?) above is dissolved in 10 nL

trifl uoPspeetion ofd(d)-ahenzyict-Bol( Uti2S3R 6R) rieetdilydraxyb-nslipemagthyleyclopent-
over ni aiiyp-gHpudeWiamolyrofiaizosmé ed i n vacuo, and the residue purified
by flash chromat ography, "eéluting with nethyl ene chloride/ethyl acetate
(10:51) to give (1 R 2S,3R 5R)-3-[6-[1-(4 25 trifluoronethyl phenyl)
-pyrrolidin-3(S)-ylam no]-purin-9- - 5- hydr oxynet hyl cycl opent ane-
1,2-diol, mp. 111-114C 30 2 CT 2005 WD 02/ 092093 32 EXAMPLE 6 .

PCT/ EPO2/ 05301 Preparation o N 1- benzyl-4-[9-((1

R 2S, 3R, 5R) - 1, 2- di hydr oxy+H®t 'hy ymenNhyl cycl opent -

3-yl)-9H purin-6-yl am no] pyrrolidi n-2-@e~HO (xviii) Step (1) Preparation
of 10 7.1. g (24.5 f c acid Rt-butyl ester is

di ssolved in 120 m.¢ 15 r ahydr of ur§ fe solution is cooled to OC and
e, then 2286~/g (24.5 mmol ) ethyl chl oroformate
i s added. A >Ohyt gon is N¥tirred for about 30 ninutes, and a sol ution of
3. 71 g H®S. sodi um borohydride in water is added. The mxture is
stirred at roomt¢nperature for about 17 hours, concentrated in vacuo and
the residuegdilufed with ethyl acetate, and the organic |ayer washed with
1 N hydrocHt®ric a@Hl, 20 10% sodi um carbonate, brine, then dried over
magnesi um sul fate, filtered, concentrgggd in

4(S)

Step (1) Preparation of

J X

10

{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




vacuo and the residue purified by flash chromatography, elutin W|th 30%to
50% et hyl acetate in hexane, to give %? ﬁ

3(S) - t - bwe@lo2/89286C- ami no- 4- hydr oxy- n- but anoate (xix). 25 \9@;}3@69&%@93 33
Step (2) Preparation of HNHO O ***r O (xx) 2 7 OCT 2005

PCT/ EPO2/ 05301 A solution of 0.73 g of 38i nmethyl sul foxide in 9 nL of

nmet hyl ene chloride is cooled to - 70C and 31 nL of a 2M sol ution of oxalyl
chl ori &ep (@)met hyfreparation of i de i s added dropwi se. The solution is stirred
for about 15 minutes and a solution of 0.85 g of 3(S)-t-butyl-3-B0OC

am no- 4- hydr oxy- n- by anoatg (xix) in 5 nL nethylene chloride is added.
After stirring for ako 45 mnutes, 1.88g triethylamne is added. The
solution is allow?i&) to room tenperature, stirred for about 30

m nutes, then dildted &th ethyl acetate. The solution is washed with 1 N
hydrochl oric aci & 10% sodi ym carbonate, brine, dried over nmgnesium

sul fate, filt ncerki1 ed in vacua, to give give

3(S)-t-butyl - 3 BOC- OKO- n- butanoate (xx). 15 Step (3) The product
(xx) from Exangle 6 Stgp (2)f above is dissolved in 9 nL nethanol and 1. 34g
benzyl am ne hydrochl aqyi de, then 0.94 g triethylam ne, then 200 ng 3 A

nol ecul ar seives. Th olution is stirred for about 45 mnutes and a

solution of 0.23 g zinc’'chloride and 0.22 g sodi um cyanoborohydride in 5
mL Tvet hanol is added. The solution is stirred for 25 about 4 hours, 2 niL |

N sodi um hydriéfhof by dfaifletib HoxdieSn adileds H'Fe{? A%Pé%(gméﬁderﬁéﬁb%ﬁﬂf pat ed

to about one-half volupme, and acte

acet at £0°GBNG B - pla AMLsRLAIon 4fiexebé salgrde A malhylonabiarsias pgded gfqpmse
dri ed PNeEoNEGN Qﬁitlﬂl@d féﬂdatﬁcﬁltels rhinbite®y #18 a §@|ﬂﬁ@%f@tssg; éfrs(SPtlH&&! @B@d&e
Irag.} (éue yr%%%%ix roxy¥1 butanoate ?xn% tsorﬂf_ rﬁgt%yiene cgl%nge IS a ded After sttmng for
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
ﬁ T
\/\NH ro
o
(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,




34 eluting with 30%to 40% ethyl acetate in hexane, to give ?o@rﬁéﬁ%@
am ne (xxi) depicted above. Step (4) 0.90 g of the product 53 6

Step (3) MdUEIEI3di ssolved in 12 nl of 5 toluene/acetic acirdpiléssd), and
the solution refluxed for about 1.5 hours. The mixture is concentrated in
vacuo, and the residue purified by flas¥ chromat ography, eluting with 25%
35% et hyl acetate in nmethylene chloride, to give

1- benzyflBIGMtBO0%atn 4296 Bty taﬁelalejlnrf(ﬂxaneSDe;;)VE( fie Berfgiarihet (od) gepictedt from
Exanpl egovat ep (4) above is dissolved in 20 nL 10 ethyl acetate and the
solution cooled to OC. Hydrogen chloride gas is bubbled into the sol ution

. for about 5 mnutes, and the mxture stirred at roomtenperature for about

1 ratpn b al SR0aFRe RORE! S AR SIGPRopSbovt SULBRLA P mL o |

St ep (6‘}’ Eac% '%ﬁc'gir(égﬁyc%@c%% Mpamfﬁa@pﬁér Aoy Eiﬁ%ﬁey@e RiKRIE (1)
above, tﬁbrmngateﬂi-l_@g@g -ah(iIhe agviduee purifledity fladhrahinemBiodr sy, enitine with 28o48. 29
Pet 1 i FrtbiidRhe kot o’ InERS Riatmind 2ausolittede
re5|due d| ssol ved |n 20 nL 1 N hydrochloric acid and stirred at room

t enper agpahqsf Or 36’8&’%0?4 du&b%ﬂﬁéﬁ@pfe?%t&&éﬁ%%@éﬁse&sé AR, ﬁ?d the

20 resu%g % ified reparative 0%
acdfonigRYlACetae BOg4NSsalihn £9qIPR1q O Grakiiroge !ﬂ”ﬁ'ﬁrﬂgsﬁﬁ bubged into the

trifl u;yanﬁmtfor:al&th miFtes BRGNS hidktard StRed ANBoNEemperAlR BESbout 18
concentr

d..and t due di ssol ed [ hIorlc acid, the
sol vent'™® p'éV%?{ ésda&fgc{,@ih migee ”'f"Pﬁ" aﬁ’gﬁm?wjbé’é'{tf%'% 1o gied-be@vitue was
di ssol vi48)- amlnmﬁ{ﬂya'ntudilnommbymuvlende evapor ated in vacuo, and the residue

triturated in ether to give 4(S)-1 25 benzyl-4-19-((1
R 2S, 3R 5R) - 1, 2- di hydr oxy- 5- hydr oxynet hyl cycl opent - 3-yi ) - 9H puri n- 6-
yl % néiten 6ol i di P-38-wekiheprofestetytiiasopirng deNtExam}{de &t Stemdpabd@n0.4aigc. )
EXAVPLE o1 Ris Raibloopyrhdiic
S 35@5 {?‘%dr C;X%ﬂgﬁ%ﬁ iy ri’one ingoch!orrlllder%% 0.2 g:;hyl?mme gcoinb}h'ner(]im
purin- & eingpelAnhbe %ILH? pa r@fﬂx far ﬁbw B. (T bem@xtuve B9 ol )
an?ht Ir icohbanitetedin o ﬂiiandaﬂae@es‘rmt hﬂ.swlr;@c% in2e Al ymm&ﬂg@ﬁ;&%&c@aﬁ@ Bhide@us
met hy SO i on cool e
Tri 1 ud St nehb&aning toladaus Fulo Trd MU S R Riatein VecubRridiNgnd ¢ he
m 8 ur eesidue purifiedchy prepardtive I—ﬂ?j@tellﬁmgmﬂua gradiditeof 0% seatonifrileltd 60%d with
met hyl i | adi L.caeho | O brine, the
or gani Sopiopitie i Hater, LRARGY, 1%, SALbER AT e Aol RadRiseif ey | n
vacug. combiness cengentrated, andite ragjdiue dissphigetin 25pmb.othd bgdrashloric 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.)

ol

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




chromat ography, eluting wth methylene chloride, to give 4-nitrophenyl
trifluoromethanesul fonate as a light yellow solid. n7 a C Cg (305
“rhip

T/ EPO2/ 05308120823 (2) 3(S)-am no-|-benzyl pyrrolidine (3.0g magm ) and
triethylamne (2.50 nL, 17.9 mml) are dissol ved together in anhydrous

met hanol (17 nL), under nitrogen, and 3& hyl trifluoroacetate (2.53 ni,
21.3 mmol) is added dropwi se. The solution is stirred for about 18 hours,
“evapor athedmiatogvashyo eluding withemethyletheechlonkientougive A-rieéghegngne chl ori de. The

rmgnesi (ot ERMesioR 28 S UVERAPRIRLG *T' Vacio o give 1 o

-benzyl - 3(S)-trifluoroacetyl am nopyrrolidine. 10 Step (3) Under nitrogen,

1-benzydw3( -trid G(wgma&thér&ybyﬁaw;ﬁf %nﬁémapgn&ﬁ,e@m@(zls‘b mL,

dlssolved i'n anhydr ous neth car bona
(3. 68g,17-2amolhaEs flissefved getarin aphidrers Bl (10, mbb)unéﬁémﬁaa@a anthe

i Xt ur eathyl tifieRoadetateqd. salmdemf Blk‘\f[ifhﬁ mdubtﬁdropwyés n’rlﬁrscmt@rn%smw farr .
e .l S | er ri.Ns W

b Th
ot haniPOULIE neyt: paddrdled inYabia argie Fesjd, B4R B T bisttiine SBRORITHS oo
by fI asoluiondsreasiedpith sodium bicgrbanate dfuticet, being)| drienl over mdgessiunidiudfatele t o
1. ;
. boc. Efed bitocria i LR GRE ROBK IS foroabaRaiopyoldine..; 1) ene
2018hl oirde (130 m-) and trifluroacetic acid (19 nlL) is added. The
sol uti Qﬁebz@)s“ rrlmheatmtwym tlftiéﬁﬁj?l ésr &rrwoa%%%m.%o lidirfe @' ggoaeernt rated

I-n vacuo he resid arti en, et hyl ene chl or1 arid

~ sat ur af¥RoR idigRoINe éﬂ o %“SS'BF’ "Bln(5 Tﬂtﬁl‘%@r @ t he
aqueous 6ex inhasiy &td WO patiabium en ekaior-(0Bog) emrr&dmﬁ THRDitGrel i§ thllarnl sﬁnlredover

S).
e s RE S e e A P e G e) Ao REHRyeR o Ry Fibidis ilereo
t rilf| udhrongh E@h&urlmjngwiﬁh(memm@j aﬂdﬁ@frhmﬂe)evapdrated netdoubaiheeegiou@17 ni,
1.56 d
3(9)- ARty g*akﬁﬁ’o"é@?ﬁ*alﬁﬁz. %'Q**Zd&%@?}“ﬁ’ﬁ@@m pirbfeng Ehlodieny 10
mi xt ur @veot-BEt afﬁ)éf lurppgRlylepiaetiolidisgehour s. The mixture is cool ed,
concentrated in vacua and the residue purified by flash chromat ography,

el uting, wi ar. 5(Vto 0% et h I n hexane to give

o e i eny 1 S0 BB naRI ol ) it HsSoNS A ayyiehe

1- ¢@- Nichloiryie I(.mq/mus(aaw mﬂummmmmaemlmm iscidedoThdisoRitibA |s'3§mrged dt.rdOmnm| )
i's r

e h%%?a Iy Rl ool inlachl Th8 HEMSEIPRIES e ¢ o
hour s, bemenaﬂe nlqmeaanﬁ# satfratedssnglinm técarhonate solfitien.riTke layers are
concentgaitbd éhd’%%u%gs ekfadies WitH @thy1 588 THe BBBIned dlgdtic 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.




The aqueous is extracted with ethyl acetate, and the organi gsgi @@%?@5
magnesi um sul fate, filtered, evaporated in vacuo to give 3(

- (4- ni tr owieh@mwbgdyrrol idine. C T 2005 WO 02/ 092093 36 PCTI gg@;ﬁ,@g&% Step
(7) Using essentially the procedures of Exanple 3, Steps 12 and 13, and

Exanple 5, Steps 5 and 6,

(1R 2S, 3R 5R) - 5- hydroxynet hyl - 3-[ 6-[ 1- (3§ ni trophenyl ) pyrrolidin-

3-yiam no] - purin-9-yi]cycl opentane-1,2-diol, mp. 119-120C, is prepared
from3(S)-amno- 5 1 -(4-nitro)phenyl pyrrol i dine. Using essentially the
procedusep (@f t heuRpgdissentiaiy eTproceddrde#AXaatlas, SEps avidrndidandi nabove,

the follLow n ounds ,for vent i r f e
appr oprPAH PG 5 PR A6 Er | Ur s B0 SBrE SRRy S GRS OBty 1
2- [ 6- [ B-ymihblepuringg-yicyciapeptaneny.2rdivi, di.p- BISS) 27Ca s prepanedrirom 3¢S)yamine-

t et rahy m p. 154-156C;, 15 Exanple 9

(2R, 3Rﬁé£)&%d?@1%)yﬁ)w>?§¢r'e hyI 2-[6-[1-(5-trifluoronethyl pyridin-2-yl)-pyrro
lidin-3(S)- ylam no)-purin-9-yl]tetrahydrofuran-3,4-diol, mp. 153-156C
Exanpl e 10 20 smg essentlally the procedures of the Reaction Schemes and Examples as

(2R 3R 4S, 5R) - r oXx |f|uororre1 rro
o e SaSEbbd Baribo, T GG SomeRyin fasish o e aapoNArs pranpred 6T

Exanpl Ethéhpbz?d&riéfé 4iSrtig) mateniaid: oxy et hyl

-2-1.6-[1-(5-bronmopyridin-2-yl)-pyrrolidin-3(S)-ylamno]- 25 purin-9-yl]-

t etT'ahydrof uran- 3, 4-diol, 153-154C, Exanple 12 (2 R 3R 4S, 5R) -5-hydroxym

et hyl -l-’:.')xa(lﬂp(els(4 ni t rophenyl ) pyrrolidin-3(S)-yiamno) -purin-9-yl)

t et rahy i _ 0 2

S P 2 e Bl S LR

H[ 1, 2%y!]ﬂr3 §hvdipwy¢n- Aydinhimhe) 1dn 66@ yl )t et rahydr of ur an- 3, 4- di ol , m p.

113-116C, 35 Exanple 14

(2R BREA'xSa 5 ; hydr oxynet hyl - 2-[ 6- (phenyl pyrrol i di n-3(S)-yi am no) - puri n-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,



ylJtetrahydrofuran-3, 4-diol; WD 02/092093 37 2 7 OCT 2005 PCT/IEP02/ 05301

Exanpl e 15 T 2003
(2R, 3R, 4v6RYodzodwy dr oxymet hyl - 2- [ 6- (1 pyridin-2-yl pyrroli q;dhg{o ﬂ,y am
-ino]-purin-9- yl]tetrahydrofuran-3,4-diol, mp. 193-195C Exarrp

- (2R, 3R, 4S, 5R) - 5- hydr oxynet hyl 37
-2-[6-[1-(4-chlorp. phenyl)-pyrrolidin-3(S)-ylamno]-purin-9- yl]-
“tetrahgkaatpleds- 3, 4-diol, mp. 121-124C;, Exanple 17 10

2R, 3R, h r reolidin-3(S
(2 SR St ST SRR AN A S TR ) Dbt o 36
( 2R, 3Ry}®raRydrsfungniSHicdiobtrnypl 123{1051G;

- (5-thi ophen- 2- yI pyridin-2-yl)-pyrrolidin-3(S)- 15

yl am nog] - pur.i n 9-yl]tetrahydrofuran-3, 4-diol, 190-192C, Exanple 19

(2R 3REXamyg 16 hydr oxynet hyl - 2- [ 6- [ 1- (5- rrethyl mer capt opyri di n-2-yi) - pyrrol

:Eg:a ner 3(ZR 3w495nylslwwmélnw -bHeT-p¥ARipHeAR-By Aot B(S)Hamindf pudsdC, 20
(2R 3RYUréeH§5'Y(§°w B ARL P- 321-42¢°C5 6- et hoxypyri i di n-4-yl) pyrrolidin-3
(S)-ylam no] purin-9-yl]tetrahydrofuran-3,4-dioi, mp. 251-253C 25

Exanpl g Rz3R, 4S, 5R) - 5- hydr oxynet hyl

-2-[ 6- X -ch?oropyrlmdln 4-yl)pyrrolidin-3(S)-ylamno]- purin-9-y#|-

t el¢ ah 6&&9&5335413@%!“9153!!215&@: (5mmeipipyridin-23g)-pyrrolidin-3(S)-ylaminoj-purin-

- (2R 3 oAYd o
P?ﬁ% Ié{)ropgsryl%glnhﬁf Qsitg)ﬁrsr% I di n-3-ylam no] -purin- 9-yl]-

5t etrahydrofuran 3,4-diol, mp. 130C (dec.); Exanple 23 (2R 3R 4S,5R)
- 5- et BrAyiphs gl - 2- [ 6-[ 1- (5- trifluororrethyl pyridin-2-yl)-pyrrolidin-3(S)-

35 y! a{EFpgh 4%] 5#?5 %y}ﬁrdxty%ethyméd{ﬁio[ U(%%Rlophen g-y?pyrldm B—yl) pyrro?gl O%(S)Exarrpl e 24
S ESR 3Bartit)o] puBined-yitdirabydrdfufran-B,B-didk t808ate;met hyl pyri di n-2-yl ) pyrrolidin-
3-ylam no] - purin-
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;




9-yl ] cycl opent anecar boxylic acid ethylam de, mp. 135-138C 2005 WO
02/ 092093 PCT/ EP02/ 05301 38 Exanple 25 (1 %7 0CT 2005
R, 2S, 3R, 5Rye bz/tmpdsoxynmet hyl - 3-[ 6-[ 1- (4- ni t rophenyl ) pi peri dipgeephasiono] - pur
in-9- yl]cyclopentane-1,2-diol, mp. 126-128C, 5 Exanple 26 (1

R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3-[ 6- ((3S) -#¥rrol i di n-3-yl am no) - puri n-9-yl ]
cycl opentane- 1, 2-diol dihydrochloride, mp. 160C (dec); 10 Exanple 27 (1
R 2S, 3R, 5R) 5-hydroxymet hyl - 3-[6-[1-(5-trifluoromethyl pyridin-2-yl)pyrrolid
in-3(R) g Bgl - puri n-9-yl]cycl opentane-1, 2-diol, 175-177C; Exanple 28 15
(1 R 28 -5- hydroxynet hyl -3-[6- ((3R)-p rroI|d|n 3-yl am no) - purin-9-yl ]
cycl opeltAs sz; iyt eiyt o 1 dacyrontiammppipeagin ey aminol puin 5

R, 2S, 3%:&?&6%%@9@@&%';; 32b6rdgte(5-trifluoronmet hyl pyridin-2-yl)pyrrolid
in-3(S) 0 ylam no[-purin-9-yi]cyclopentane-1,2-diol, mp. 110-111 C

Exarpl e 30 4(R)-1-benzyl -4-[9-((1
R 2S, 3RER&INple 26di hydr oxy- 5- hydr oxynet hyl cycl opent - 3-yl ) - 9H puri n-

? ylam aed >BYH Ok Sl afogne Y RSB y%%de:P yiataing)-pHnea-yi E7ci6E8RAE. 31

R, 2S, 3R} 2Sjiekdingirbghlorddd, 6n.pl186°Q (dec);uor onet hyl pyri di n-2-yl ) pyrrolidi n-3(S)
-yl am no] - purin- 9-yl]cycl opentane-1,2-diol, mp. 114-116C, 30 Exanple 32 k
(1 R 2S,3R 5R)

© 3-105- [Exﬁigplﬂ%?mpyrl di n-2-yl)pyrrolidin-3(S)-yl ani no] - puri n- 9- yI] -5-

hydr OXY(’FP( 528' m%ttﬁd @L[Q 1- (@tﬂ!uoﬁﬁﬂe&?kyﬁdln@?@l}rﬁ}h@%

Rrdetaonit et P
02/ 092093
Example 28
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;




PCT/ EPO2/ 05301 39 Exanple 34 (1 R 2S, 3R 5R)-5-hydr oxynet hyl ? 7 0CT 2005
-3-[6-[1-(4-tritluoronethyl pyridin-2-yl) pyrrolidin-3(S)- !

yl am no] -wornbkmaefey! ] cycl opentane-1, 2-dial, mp. 135-137C R@aRke:35 (1
R 2S, 3R, 5R) - 5- hydroxynet hyl -3-[6-[|-(pyridin-2-yl)pyrro
lidin-3(S)-ylamno]-purin-9- yl]cycl opgdtane-1,2-diol, m p. 110-112C
Exanple 36 10 (1 :

‘R, 2S, 3ExaR)plé-3dydr oxynet hyl - 3-[ 6-[ 1- (qui nol i n-3-yl ) pyrrolidin-3(S)-yl am no]

- puri n-9s W ne- -Aial,, p. 135-138C .. Exanpl e .37

R 55, skiRAP AR ROR ED R Ll e Biior O BERGIS SIPUTR B &s) - y1 ani no

] - pur i ylemrina]spurin2yitysiopentane- 1.2-2lialj mlp. 1B6at87°6; 38 (1

R 2S,3R BR)-3-[6-[1-(4,5-bistritluorpyridin-2-yl)pyrrolidin-3(S)-ylamno]-p
urin-9-yl]-5- hydroxynet hyl cycl opentane-1, 2-diol, mp. 123-126C, 20 Exanple

39 @1 -E¥(amp!e 35

R, 2S, 3QRB5:3R bR Fdtnyd-al B:[1 Ypyrithey ARG prkiam-no] - puri n

-9- vyl E cycl OR%I’]%WYZ- dig [@é};’(}%i 97- 9%%;&1&%%‘&3)&?1%%% l%‘pﬁ)\'fr?( S)-[9-((1

R 2S, 3 ,]@é%pf, NG ? Ho:Rs 1 b‘cff' $ret hyl cycl opent - 3-yl ) - 9H puri n- 6-

yl am no] pyrrolidin-1-yl]benzonitrile, mp. 140C, Exanple 41 30 (1

R, 2S, 3? g je38ydroxynet hyl - 3-[6-11- (i soqui nolin-1-yl)pyrro

l'idin- 3( -yl am no] - purin-9- yl]cyclopentane-1,2-diol, mp. 119-1222C,

Ex &0l é1R2SER, 512§ hyroxamettad-Ba6{[1-{q@nolindut)pymalidim 3 B)wlamino]-purin-9-

pyrr ol a4 | ' - ERmBeyl ] -5- 35

hydroxgﬂﬁey?ﬁéﬁ%gﬁo%%g%dgﬁglpg?g?giagl(Ey' Exanpl e 43 (1

R 2S, 3R, 5R)-3-[6-[ 1- (4-chl orophenyl ) pyrrolidin-3(S)-ylam no] -purin-9-yl]-5-

hydr oxgwarinipyé 8ycl opent ane- 1, 2-di ol ; 27 OCT 2005 WD 02/ 092093 PCT/ EP02/ 05301

(1R,28,3R,5R)-5-hydroxymethyl-3-[6-[1-(4-nitrophenyl)-pyrrolidin-3(S)-ylamino}-purin-9-
15  ylleyclopentane-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) pyrrolidin-3(S)-ylamino]-purin-9-
yllcyclopentane-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;



40 Example 44 (1
R 2S, 3R 5R)-3-[6-[1-(3-chloro-5-trifluoronethyl pyridin-2- yl)gyerrnglzﬂQQS)

- yi am no] waylhi/araedd- Y1 ] - 5- myt hoxymet hyl cycl opent ane- 1, 2- di olpcyignnzodssp- 143C,

Exanple 45 (1 _

R 2S, 3R, 5R)-3-[6-[1-(6-chl oropyrim din-4eyl)pyrrolidir}-3(S)-ylamno]-purin

-9-yi]-5- hydroxynet hyl cycl opentane-1, 2-dial, mp. 180-182C, 10 Exanple 46
1

(
R, 2S, 3 5 Eﬁ@ [ 1- (6-chl oropyri m di n-4-yl)pyrrolidin-3(S)-ylam no] - purin-
9-yl]- 5=X met hyl cycl opent ane-1, 2-diol; Exanple 47 15 (1

R 2S, 3R(1$R)2833F[ 65R)-3- [(3651Wbloapﬁrtﬂﬂwomemwm)rm-eqdl)p;d:irdidﬂ’(-S]S)ny%mimbpuminrri n-

%gls] 3 é)lgy- -rre oxyrr@%wqb%gr%@f?j?é me hoxypyr| rhed|4Er31 gflyl )pyrrolidin-3(S

) - yl%ani no] 20 purin-9-yl]cyclopentane-1,2-diol, mp. 118-120C, Exanple 49
(1 R2&5 § | sopr opoxymet hyl - 3- [ 6- [1 (5- trlfluororrethyl pyrid

'123 {g%@ﬁ gg @éﬁb%&g)&b% gmor Odynﬁ’ndm—4—yl)alyn]0(f: é)(%? yaer‘rrlllﬁo]lpurm é—yI -5~ mp.

R 2S, 3Rwydbxymeéthgloycippentand-1y2-didt, [pl 18448Lr¢Sf | uor omet hyl pyri di n2-vyi)
pyrrolidin-3(S)- ylam no]-purin-9-yl]cycl opentane-1,2-diol, 160-161 C, 30
Exanple 51 (1

R, 28, 3FES®npds #&€- [ 1- (6- chl or opyri dazi n-3-yl) pyrrolidin-3(S)-ylam no]-purin-
?iyl 1 - Sp1 ATBS RRXYEES 8 L YELRBRINyARRaIh-2yifBy otlidi RS)-YiamidsiurindgifsL e 52 35

R, 28, 3Rnstyoxgoetyicyclopeptag@obsdiddi n- 2- y1 ) pyrrol i di n-3(S) -yl am no] - puri n-9-y
i]-5- methoxynethyl cycl opentane-1,2-diol, mp. 110-111 C, 97 OCT 2005 WO

02/ 092?@3 PCT/ 02/ 05301 41 Exanple 53 (1
R, 2S, 3 -[1-(5-chlorpyridin-2-yl)pyrrolidin-3(S)-ylamno]-purin-9-y

'] -15- r(ﬂﬁmsaﬁwmymwﬂ (Epehlbrpyridazind-y)pyrootigin-3($SPyhEirm]-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;




5 Exanple 54 (1
R 2S, 3R, 5R) - 5- met hoxynet hyl - 3-[ 6-[ 1- (4-trifl uoronet hyl phenyl 3JyrQGIT; 38953( S
) -yl am noye opusdess 9- yl | cycl opentane-1, 2-dioi, mp. 128C, pampheosdn 10 (1
R, 2S, 3R, 5R) - 3-[ 6-[ 1- (4-chl or ophenyl ) - pyrrolidin-3(S)-yl am no]
-purin-9-yl]-5- methoxynet hyl cycl opentéhe-1, 2-dioi, mp. 122-125C, Exanple
56 (1 R 2S,3R, 5R)-3- [6-[1-(3-chlorophenyl) -pyrrolidin-3(S)-ylam noj
- puri nExantgle 53 15 net hoxynet hyl cycl opentane-1, 2-diol, mp. 127-130C

Spur nt -fr“’}?’%. S v(?yc‘fff- 2 YRR BL T mBEpaM b S G20
- 25 Exargihexysmthylgyclopentane-1,2-diol, m.p. 110-112°C;
R, 2S, 3R, 5R) - 5- met hoxynet hyl - 3-[ 6-[ 1- phenyl pyrrolidin-3-(S)-ylam no]-purin-9

- yl] ckcl 0 ?nt n-1,2-diol, mp. 106C. Exanple 59 (1
R 25, 3 ,"Qé;’-%-f’?& (1-benzyl - pyrrolidin-3(S)-ylanino)purin-9-yl]-5-
gygg 6ég%,gﬁﬁmﬁa)-ﬁmhamﬂéthﬁl-sﬂ?[t-(mgh(;%r)b&ﬂ-‘ftﬁﬁéﬁr;yﬁpwmt?—ﬁﬁ)%g\arf)mo]-

. 2S, 3R, -3-1Q-(1- - oA- -yl am no) purin-9-yl]-5-
met hoxQ%Q'Eﬁggg?é%éﬁf%iéﬂ%5{1‘9‘61é,H 7 p. 95-96C. Exanple 61 (1 S, 2R 3S, 4R)-
2, 3-di hydroxy-4-{6-[1-(5-trifluoronethyl-pyridin-2-yl)-pyrrolidin-3(S) 35
yl am ngkwé B59-yl }- cycl opentanecarboxylic acid-1 (S)-nethyl propylam de,
mp. 2 ?: dec.); and 2 7 OC T 2005 WD 02/ 042093 PCT/ EP02105301 42
Ex | € R2S @:&&[@{;1 -kﬂaybiorophenyl)-pyrrolidin-s(S)—ylamino] -purin-9-ylj-5-
2, 3- di mehicxprmefnyi@rclopectambr 1, 21 @E bl ragyei di n- 2-yi ) -pyrrolidin-3(S) 5

yl am no] - purin-9-yl }- cycl opentanecarboxylic acid-1 (R)-nethyl propyl am de,
mp. 206-212C (dec.). 10 Aspects of the pathophysiology of insulin
resi stBrampdenict ype 2 di abetes

(1 R,2S,3R,5R)_-3- [6-{1-(3-chiarophenyl) -pyrrolidin-3(S)-ylamino] -purin-9-ylj-5-
15  methoxymethylcyclopentane-1,2-diol, m.p. 127-130°C;

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 ' '




Insulin resistance, which is defined as a state of reduced responsi veness
to normal circulating concentrations of insulin, is a charact €j{stiZ(}5 ait
of type 2w @iee®s and contributes to abnormalities in nuecita&Pot/eizot i ssue
and liver. Insulin resistance preceds the 15 onset of type 2 diabetes,

whi ch devel ops when additional. defects?xist at the level of the
pancreatic beta-cell. As long as the peripheral insulin resistance can be
conpensated by increased insulin production glucose honmeostasis is

bal ancegxafaptdis2 n t he absence of type 2 diabetes, insulin resistance is a
key feature of other human di sease states. Inpaired insulin action coupled
with hyperinsulinema |leads to a variety of abnormalities, including 20

el evat el 8,2REASy4fRy izdﬁduhyhmnyMe{BeMS Settiflbrtidometingl-yeidi- $§tl¢4p¢trbm-6’(S)VLDL

di sqrdey t o

st oror o/ TR RS < BlpehREEEAER MR B9 ERM N O Gnicer OG B 12 G
gain. Twes,). insulin resistance is often associated with central obesity,
hypert ensi on, polycystic ovarian syndrone, dyslipidema, and

at herosclerosis (JCl 106, 163-164, 2000). 25 Insulin resistance is
characterized in the adi pose tissue by increased |lipolysis, which results
in increased levels of free fatty acids, which by itself contributes to

O O SRRt o BBl TR et BN GR Eeb, o LY

I mpai rment of insulin secretion fromthe beta ceI | in the liver by
I It i
o SRRk MR BEARUP 20 M BB MRepd ) Al | 1

ertri ycer
r educeoblgldﬂiﬁg@onwﬂffaj@nﬁ 2lnsatuaass amacactermﬁrcrtrmféwa 3 diapgtaspnbeni a, 35
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agonlst results I1n reductlion of asna free acl

phana 156 PLRPe Srdigbetps, wiiah é’@%ﬁ'ﬁ%l’"ﬁ% iaﬂﬂt’"?"élfde‘f??té@x\s&ﬁ ‘}Fed%‘i’*ﬂ §f the t he

nuscl \el\ga”n&@&méta}bawo@lon labltﬁ@be@;ﬁh@aldnglﬂmu@gtétéﬂoﬁtcanrmmp@m;atéu By 7 OCT
2005 021092093 43 02/ 05301 th arallgld reduced

b
D oo e TOCEERCE BRI oL A0S R raSapis §5 balnodd mertin R i
t he ant2 tiapeteg: insulért fesistaniieds arkeyl fealre of athef hemandiseasestatesidmpagreddi ng to

- the gengraln AR6AbhapEl MWithhyHaAR LHBmia 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




Table 1. Exanple No.Lipo ecc [ nmI| 210,88 35,62 52 6267 72@?@@%?@@
- 201, 37 212,43 223,07 26178,0 293,57 31247,0 328,0 334, 2 343! 8, , 8
38114, 0 300869249510, 5 41182, 0 4230,0 44226,0 4692,5 47129 p0THP86Hb5301 5118, 6

"WO 02/ 092093 44 5217,0 5318, 6 5427,8 553, 3
43

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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20 Tab

e 2 Effect of

Compund of Exanple 3 on plasma free fatty acids in anaesthetized starved

mal e Wstar rats (

(30 ngy
- 600, 5
' rats.

5

Ani nmal

Study: 00-009 Control Exanple 3 (10 ng/ kg Exanple 3

WeenBiks: Brdedsd p5R 30 5 S50 GR0E patogmiesom) in anaestnetized

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

15

compourid was injected intraperitoneally. Blood samples for glucose analysis (10 ul) were
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
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i

PCi ' / EPO2/ 05301 100, 550, 040, 420, 030, 240, 02 200, 590, 020, 260, §§0 % %j
300, 520, 040, 190, 050, 130, 01 400, 500, 040, 190, 060, 100, 01 OS
600, 480, 0¥0,028020050, 090, 01 Val ues are nmean +1- SEM n= 4 gahspoMeasyr enent

-of insulin sensitivity in conscious rats. Insulin resistant Zucker Fatty

rats or Zucker D abetic Fatty (ZDF) ra4% were treated for up to 3 weeks
with the test conpound orally once daily. Plasnma paraneters were obtained

by re oor bitg I eed| I uringld al at 1 naest la on pectije study
days. ib the wb,s?; the S?guy |a.o£5'v:|v'6i‘e s%ﬂwwh ecei ved
an i nsaﬂl n_bol U8:58nj ect i®B2 (3 U/ {26 s. c.){047d bl 090,14l ucos@.@tductipn was

moni tdagd up tdgGohours.g hp the pasp of Ugm‘ﬁoverrer 1§0 of i(pépl in

sensi tirvity byt he test[conmpound|t he bto ucose—reducti o was—uch nore
pronoufed” and {$PBI anged?Bhnpar ef®.th t hat |06 t he dSiAfrol giBdbh. ni put es

after Jgmsul i nO ,1;30180249@036042)013 0,05 0,09 0,01
contr gl nmeanb, 282, 387, 9725, 870, 890] ZUb, 244,193
SEI\/D, 1Aﬂ 1002 n Ql-_\n AG'\ '-2'-20 260l.16 Exa 'lr')| e 3 (1 I’YTJ/ kg

A e - = == e =

4,601, 95[1.35%19 E%nOQ5SEM4n9814r,aﬁb4 P.O 0, 160, 070, 090, 120, 250, 470, 260, 24
Exanpl e 3 (10 nmg/ kg 5,171,991,571,442,544,355,636,09 P. Q) .

0, 220, 170, 160, 090, 270, 420, 470,31 Table 3 Insulin tolerance test (3 U kg
s.c.) ininsulin resistant Zucker Fatty Rats after pretreatnment wth
ggﬁgggpéa%reﬁ?&?%# fsdid Knstivif fkSon¥clolistand 10 mo/ kg po (Animal  Study:

H

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
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Conmpounds within the scope of this invention exhibit activi rd
Al /A2  rewdpburo2isndi ng assays for the determ nation of adecegiropessecept or
agonist activity in 5 mamuals. Exenplary test -procedures which are useful

- in determining the receptor binding af46nity of compounds of the present

I nvention are described below. A. I N VITRO ADENOSI NE RECEPTOR Bl NDI NG

'AFFI NI TY DETERMI NATI ON 10 Al Receptonf Binding Affinityjwas determjned by
conpet itt+omassay based-ontigand—disptacement—pf—3HEHA-(cyctohexyl
adenosilYidlyes e dgam+BiSEMah &4l s I n¢.. Nalick, |Miss.]| fromreceptor usfing

a nenbrane preparation of whole rat brain, according to 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 wasCompeundsweiihibytheseipe ¢fah|saewOneathltmbvltyaasmhdam Ahlﬁmnd

di | f 34 k t

Sont SREERr Biniid %Sy € et e, aBreb iR or PRSI R BRI abGrRESTRY I°

Non-5spevnafrintaibi Eaemglan test aswedsess which hee lpsefslan cletapiiriifg fid receptor binding

 2-chi t tub dupl i cat
2 DR o dls B rdpR8UR iMGEfich e BsSiRRRdiG tUDe |0 dub T eate

i ncubated at 25-C for 60 mnutes (Al assay) or 90 mnutes (A2 assay) on a

rotary ghakgn viTHD ADENOSINEREGEFE GREIRDRIGNEFINEYY DETEENINATION
I ncubation and again near the end. The assays were term nated by rapid

filtration 25 through 2.4 cm G-/B filters using a Brandel Cell Harvestor.
Thetot est t ub¥s ReeeptonBiiding Aftfinitsewasiduewmiﬁadwbscodam;:émiqmssaybasm o figard 7 or

G i o dillacinpdi B SPRCPR (R0 Bhtosfih Thlpedtn PREPRITGRS e, A% of ' ©
AquasolMasgs.| iew resrpitemndsing ainesmbrareireparation wewbolelrawain, aocghimigdo diveer ni ght
For " arikatiurg BRRCE, BRI, Rlob FifarhBba), 2945k 1906F, Ub-obakiE finalif Wi

concent@sge$sad indhearesenae ebipMteeerivilRg. i nvention displaced the
radksol abel ed standard, were obtained using a curve-fitting conputer program

(RS/1, Bol U BRycanek cooh i g 2SOl BMind by o HmifRF GSBAPlechhiHs Bhsklidr 1Y

was determn 0 usi on o
ligand displacement of -CG 21680, a known A2 receptor-specific adenosine agonist,

from receptor, using membranes from rat brain striatum. Non-specific binding was
assessed in the presence of 20 uM 2-chioroadenosine.
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. |




35 epididymal fat pad nmenbranes. WO 02/092093 47 7 OCT 2005 PCT/ EP0210530 1
Menbr ane Preparation: Rat epididynal fat pads are honopgeni z’Ec? @1[‘

cont ai ni ny002@82098/] Sucrose, 10 MM Tris, 2 mM EDTA, 0.1 M pCT/Epoz,fo-,391

phenyl net hyl sul fonyl fl uori de, and | pg/ m.  Leupeptin (200 ng wet tissue

wei ght/nL buffer). This honpgenate is pl7aced into 50 nL centrifuge tubes
and centifuged at 1000 g (3000 RPM for 1 mnute, the internediate 5

super naiembrare Peapavativna ritatepididyrhaldatipads @8 Hoamggnized il buifiéranesining 0e25
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"CHA sol u E %r, 350 g ass eC| I ng tubes
et agS8Y, SHEHs G resteparideginp aseay Ryt 1@@9@@@50%5%@%@@%@&@@@% in
assay buffer, 300 pL assay buffer; Sanple tubes, 100 pL nenbrane

] ' | ut i f nd b
pusPen sl o cbnfith THRLILIHenabl Blof>Thld (e fos BREVR RIS, ' 2
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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.
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KisNN-OQorCH Qis CH2 or O; R6 is hydrogen, alkyl, ally!,

2- net hyl'allyl, 2-butenyl, or cycloalkyl; im(r~--v where the megiez(mﬁ
the ringof Xis substi t ut ed by Y; EisOorS: Y is hydrogen, aFkylY “ar
substituted aral kyl, aryl, substituted aryl, heterocyclyl, substituted

het er ocyci yl , heterocyclylalkyl, or substituted heterocyclytalkyl; n and p
are jndependently 0, 1, 2, or 3, provided that n + pis at least .1; S R\
Cl R "N Tis hydrogen, alkyl, acyl, thioacyl, halo, carboxyl, R2 R2 or
R30-CH2; R1, R2, and R3 are indepegglently H alkyl, or cycloalkyl; Ais
hydr ogen, al kyl, hydroxyal kyl, al koxyal kyl, or OR; Bis hydrogen al kyl ,
hydr oxyal kyl , al koxyal kyl, or OR'; R and R' are independently hydrogen,

al kyl, aral kyl, carbanoyl, alkyl carbanoyl, dialkylcarbanoyl, acyl,

al koxyc xycar bonyl, aryl oxycarbonyl, or, when A and B are
R ;anda\’ﬁﬁ‘i‘%&%@@b“ el y, AVENDED SHEET 2 7 OCT 2005 -49 R and R'
together my formG- Cb H ORS where Rc is hydrogen or "al kyl, Rd Re where
Rd and Re ar gsé sidepapsagblthe oysipgen, al kyl, or together with the carbon
atomto which they are attached may forma 1, 1-cycl oal kyl group; or a
pharmaceutical |y, acceptable salt theggafy gn N-oxide thereof, a hydrate
t hereof or a solvate thereof for produ ing a nedicine for the treatnent of
the insulin resistance syndrone etes. 2. The use of a conpound
according to claiml| wherein K hydr oxynet hyl or met hoxymet hyl ;
A and B are hydroxy; or a phar ceut acceptabl e salt thereof, an

jcal |

N-oxi de thereof, a hydrate N
T, Q N
A\\‘ 9,B
whersein:
Kis N, N—O, or CH;
Qis CH2 or Q;

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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t hereof or a solvate thereof. 3. The use of a conpound accordi ﬁ{} Lm1l
or 2 which is (2R 3R 4S,5R)- 5- hydroxynethyl- 2-[6-[1-(5- cﬁlgé 1 % '
2-yl)-pyrrolidin-3(S)-ylam no]-purin-9-yl]- tetrahydrofuran-3, 4-diol,
(2R, 3R 4S8, 5R) = 5- hydr oxynet hyl - 2-[8-[ 1- (5 .
tritluoronethyl pyridin-2-yl)-pyrrolidin-3(R)-ylamno]-purin-9- yI]tetrahydro
furan-3, 4-di ol ,
(2R, 3R, 4S, 5R) - 5- hydr.oxynmet hyl - 2-[6-[ 1-(5-trifl uoronet hyl pyridin-
2-yl)-pyrrolidin 3(S)- ylam no)-purin-9yl]tetrahydrofuran-3, 4-diol,
(2R, 3R, 4S, 5R) - 5- hydroxymet hyl - 2-[ 6441 - (4- trifl uoromethyl pyridin
2-yl)-pyrrolidin-3(S)-ylam no]-purin-9-yl]tetrahydrofuran-3, 4-dial,
(2R, 3R; 4S, 5R) '
5- hydr oxyRahd Rt gditr indy fofm br ormpyndi n-2-yl)-pyrrolidin-3(S)-ylam noj-
purin-9 yl]- tetrahydrofuran-3,4-diol, (2R 3R 4S, 5R)-5-hydroxynet hyl
-2-(6-(1-(4- mcyopheu,yl) pyrrolidin- 3(S) ylam no) -purin-9-yl) -
t et r ahydr of ur ang 3, 4- @ ol , $&ZR, 3R, 4S, 5R) -
5- hydr oxymet hyl0 2-[ 65(5', 'fn@’l‘umhmm&:hhﬂdm’éerﬂoﬁlk@l Rt r Be hydro- 2
H[1, 2 ]-hi I 3, 4-diol,
(ZR xS 48 o R Al rage)?gnaexénaénup@d ogyﬁ L, B YdgktnEr i e Lo Bbr Ut o

(phenyl Mqhd'r%varerﬂnwﬁmwfafm %b}%l??'l‘%g@“i‘yl ]t et rahydr of ur an- 3, 4-di ol ,
(2R 3R, 4S, 5R) -5 AMENDED SHEET 27 2005 -50 hydroxynet hyl - 2-[ 6- (1 pyri d

gg isyISane)yrroldrql nan%éc%)mcm:yaaeaea@hewméko9auhlo&ﬁétheﬂavrdaﬁmmean 3,4- dial, (2R
* |

T o [ 1 et A Rt SRRy DRSO o1
_tetrahydrfﬁﬁﬁﬂaﬁsvsdfamaﬁfaﬂ 'abetzﬁR 3R, 4S, 5R) - 5- hydr oxymet hyl - 2- [ 6-[ 1- (5
met hyl pyrid in-2-yl)-pyrrolidi

n-3(S)-ylam noj-purin-9-yl]tetrahydrofuran-3, 4-diol,

(2R 3R 45, SR, gg%easﬁwame}m@étédggﬁl ABalERen: 2 vipyriin-2

yi) - pyrro |d|n r of uran- 3, 4-di ol ,

(2R 3R 48, 5R)Lis! ngavrass gl £ - (5-

nmet hyl rrercaptkmzdﬂmhhyd@xyl) pyrroI|d| n-3(S) -yl am no] - pur| n- 9-yl ] tetrahydr of
uran-3,4-d iol 3R, 4S, 5R) - 5- hydr oxynet hyl - 2-[ 6-[ 1- (6- et hoxypyr| m
|d|n4y|)pyrroll n|n 3(S) yl am no] - puri n- 9y|]tetrahydrofuran3 -di ol
(2R, 3R, 4S, 5R) - 5- ydr nethyl -2-[6-[1-(6-

chl or opyri m di n- 4= rrolidin-3(S)-ylam no]-purin-9yl]-

t et r ahydr of uds<3, 4- di I, (2R, 3R 4S8, 5R) - 5- hydr oxynet hyl

-2-[6-[1-(6- gh&mpmgdrd,am n-3-yl)pyrrolidin-3-ylam no]- purin-9-y
tetrahydrofuran-3,4-diol, (2R 3R 4S,5R) -5-nethoxynethyl-2-[6-[1-
trlfluoromethr\; rldlnéw

yi)-pyrrolid® %@acﬁ'“& ASFPRIERIE 1341 Iheregh PP tiRIPbralwee 3, 4- di ol |
(1R, 2S, 3eER)orB-spivate bargefet hyl 3-[ 6- [ 1- (4- ni t rophenyl ) pi per | di n-4
yl am no] - purin-9- yl]cycl opentane-1, 2-diol, (1

R 2S, 3R, 5R} - 5- hydroxyrrethyl 3- [6 ((38) pyrroI|d| n 3- ylam no) - pur| n-9-yl ]
cycl opent ane: oI di hydr ochl ori d 5R) - 5-

it oy bt i 614 COmPRI OGN S 917 Wit AR ISERR 5

i no] - pur hrdrcgvrp¢t§\3¢>2d${i|déﬁblermnmn-2 yi)-plireolidin-3(8)-ytamino}-purin-9-yi}-

(1R, 2S, 3f8tratyiirofuranyaoh-diol Y aR B S BR) shybirdxytrethfi2fibpogonet hyl pyri di n- 2-yi ) pyrrol i d

in-3(R) - trifluoromethylpyridin-2-yl)-pyrrolidin-3(R)-yiamino]-purin-9-yljtetrahydrofuran-3,4-diol,
(2R, 3R 48,5R)-5-hydroxymethyl-2-[6-{1-(5-trifluoromethylpyridin-2-yi)-pyrrolidin-3(S)-
ylamino}-purin-8-ylltetrahydrofuran-3,4-diol, (2R,3R 48,5R)-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-

1]-
(5-
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yl am no] - puri n-9-yl]cycl opentane-1, 2-dial, (1
R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3- [ 6- ((3R) pyrroI|d| n- 3-yl am n%)? F@JE%M]
cycl opentane-1, 2-diol, (1 R 2S, 3R 5R)-5-hydroxynet hyi -
3-[6-[1-(5- trlfuororrethyl pyridin-2-yl)pyrrolidin-3(S)-ylam an purin-9-y f
cycl opentane-1, 2- diol, (1R 2S, 3R 5R)

-3-[6-[1-(5- brom)pyrldln 2-yl)pyrrolidin-3(S)-ylam no]-purin-9-yi] -5-
hydr oxynet hyl cycl opentane-1, 2-diol, (1
R, 2S, 3R 5R)-3-[6-[1- (5= chforopyrldln 2 yt)pyrrolid
i n-3(S) -yl am noj - puri n-9- yI - 5- hyd*t®xynet hyl cycl opent ane-1, 2-diol, (1

305 @W'HS Ao ey Ry Achiharptich- g[{‘i.agq(}rmsw, 2-ylypyrroli di
R 25, 3R 8 rmgy'[%iﬁf[lﬂ-chlorophenyl) -pyrrolidin-3(S)-ylamina)-
(pyridi npmmyaﬂ]pberrmhmmram&@dscﬁ)(zwsm,ns BR}5-Iydkoxym&hy-b &y 48-opent ane- 1, 2-di ol ,

(1 R2S %Bth?l id=2-yl rr lidin-3(S)-ylaming pu 9-yijtetrahydrofura iol,

hver oo R B BT s ot g - -5y
(1R 2S, SFQETB'FQJ-PBHWK}MWW@Q"WW 33“?6@@&@.53)5@@'%5@1@'-%@1{7-@-I di n- 3( S) yl am
noj - pudmefByiyibilcapispyadneRy lldui-’& S)-dmind)-burin- 9-yl]tetrahydrofuran—3 4-diol,

R 2S, 3R, f
i n-3(S)- F)3R%%5§"I5&r4’3*v§' 2 hh&ﬁ%m J"ﬂ“ﬁ‘%’éé ol R 1 oo a ol, (1
R 2S, 3R %@5"" H@T*ﬁ ’33 o ERERA45S ﬁﬁwr@fv@t&wl%&ﬁrﬁﬁﬁ-nz yl)pyrrolidi
g gg sg . gﬁmﬁw)pwmgwﬁggyﬁgﬁm felrshydiobiran-3 didiol,
RASTHRIG-BYdF iyl =264 P(Btchloropyridazin-3-yl)pyrrolidin-3-ylaming]-
(PReny ) by 'tetwhpdraﬁgguu%m U 3048 A) S mbnbisihetndRaBi e 1 2-di ol

4-13(S) -
R 2S, 3R, tgwpwme@yiavrwwr@ww;%ﬁw!ammnn@;y&ewyﬁm@ngam@H puri n- 6-
yl am no] {§28 8R|5&)- ﬁ-hﬂdrgodyl]nbﬂavl-zefﬁ}ﬁt(&nulrephenyl)plpendm-dl -ylamino]- punn-9

(1R 2§, %ﬁcy'ilaberﬁarﬁéﬂ(f&m)/(ﬁ@b@‘ﬁk 5Rr4-Ryk {58) pProlidi :

él )Zgy grRO eglga BEe 8]1& P pal) dlonjthydo;i (?FP SQ Bﬁgﬁ) 51' 2 diol, (1

br ormquﬂHB'PW Py (4-wrerterbeyreliding-vamingd puci-yllsvappgaignest.2ry dr oxy et hyl cycl
opent anedidl, (2,288 BR)-§-tydraxBnaig)-S )4 -F-frifudrdmeiipgrdiro2-pipireotigih 3g)r r ol i di n

3(9) -yl pmmfgﬂcy%toxédtan%-i%@?ﬁ@zW% -BHydfdxymethy)-8- (6
hyd 3- 3-chl 5-
o1 [f’ﬁﬁr R Bt S e 12k s g ﬁwﬁ oyl ]-5

met hoxy rﬁéﬁﬁk@d Prgmethyiayding: mpmkﬂm -3(B)tylamino}-purin-9-yljcyciopentane-1,2-
R 2S, 3R doRY1R323,8R,bR)--8-f6-[d Hb-brompyyridin2.g)pyrrélidin-3(S)-ylamino}-purin-9-yl] -5-
yl ) pyr r %aréiynm%&m\s&ﬂmenpiaamﬁﬁ Bs SR $R]-3-RefxacicRpyfitt-8y | cycl opent ane- 1, 2- di
R 25, 3R” °‘§ YSpariackeing W YRRy 19Rs [E/‘F?%HH'P'n 3(8) -yl am no] - puri n-9
-yf]-5- ( Pdroxyrmethy fetriffucparptithylpyriding2-yl)pyrolidin-3(S)-
R, 2S, 3Ryﬁﬁ)n_o]3m[riﬁ-9{ylﬂeyﬁ:ﬁp@ltdneﬂ @AYo, (1R, 28, 3R, 8R)-5-hydroxymethyl-3-[6-[1- .
Iyl ) PYT T Ghytidhh-ByBbyrbiidid-RE)-Aatkind} Bl lieyiobentar@Bl A% Y (TR bE ¥R GKpEOPent ane- 1, 2-di a
(1R, 25, Jplrapnetoy 36 i(apinoliogylp bﬂg&ﬂ"\'ﬂﬁw?@@?l"j'"p%ﬁ'l%qpm‘?ﬂeé(-’s) _yl ani no] - pur i
n-9 yi] digl, (1 SRnStryghosymerhylelfd hifenitiophenyl)-oyrrolidin-3(S)-ylamino]-
R, 2S, 3R,p5ria)9-ﬂcmpbmmmm buwl “R; zB@R[sk)-(a@&[mzesh@mmyp"ynm-z
i di n-4- v\ ool s)cv: ,? r@gl, f&@g,ent ane-1,2-diol, (1
RyIZ]S gR( Sﬁ%g oxyme ﬁ—S EP%I uoromet yPXnZyl)pyrrollde S) yI am noj - purin-9
ylamino]-purin- 9—yl]cyclopentane 1,2-diol, (1R,2S,3R,5R)-5-hydroxymethyl-3-{6-[1- :
{phenyl)-pyrrolidin-3(S)-ylamino}-puiin-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-
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met hoxynmet hyl cycl opent ane-1, 2-diol, (1

R 2S, 3R 5R)-3- 16-[1- (4-trif | uor omet hyl phenyl ) - 27 0CT 705

pyrrolidin-3(S)-ylamno]-purin-9-yl] -5-hydroxynethyl cycl opentane-1. 2-di ol

(1R 2S, 3R, 5R)-3-[6-[1- (5- bronopyri di n-2

yl) pyrrolidin-3(S)-ylam no]-purin-9-y1]-5-

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

R, 2S, 3R, 5R) - 3-[ 6-[ 1- (5-chl or pyri di n- 2-

yUpyr rolidin-3(S)-ylam noJ-purin-9-yi]-5-nmethoxynet hyl cycl opent ane- 1, 2-di oi
-51-

R 28 3R, met hoxynmet h 4t rif | uororret hyl phenyl ) pyrrolidi n-3(S)

-yl ani ng d)"%HP‘?tWJOQC"EHePtE@PC %‘ﬁ@f{% %ﬁ%&ig@ =3P d1-(3-¢b

R, 2S, 3R, mmm@nqtr@lpyrm*n(m)omomwa)a«mr)o}pwmmsp d| n- 3( S) yl ami no]

- pur i n- ImgibryReR G;eﬁfﬁﬁé hyldﬁwﬁkQB@ntsﬂp Fel{azaaﬂom rlB 2S, 3R 5R) - 3-

En??ﬁo&ing{ak ”Q'L‘)télfsg Efé W‘l}e%ylxyc%penqan]e 1%-&[05 n-9-y1]-5-
R 2S, 3R § é [581 ipyuqsqlﬁwﬁ@)wumwol-pgqr@;ywam nol

- purin- 9hy¢to}<yrﬁe:ﬁygcgb1apwm1mfdwm 2RRI5RYF 3611 -B-cblbrapyrimigh 4R, 2, 3R 5R) - 5-

. getl hgxynﬁipfw:.mﬁs({«sﬁw&nlmala@:m 6 rhéMolofihetiyiBydiopbithrRT 23, Pur i n- 9-yl ] cycl opent an

R 25, 3R, %)ZS:?RE@‘ PGS f‘d“z'“' Y"&Y’FP"%‘? -S)-yrming e - 0- yi ] - 5-
“hydr oxy nyeiey keysfoapntangd.2qai -(tﬁ B3R, HR§-rpethoxymethyl-3-6-{1-(6-
R 2S, 3R, lﬁéﬂ)oxﬁay[nﬁrdib-]é_ﬂ)pylm[;dln—WMaotnoHIﬁn@(y@elopentane 1,2-diol,

yl am no)@nﬁseagayé ﬂsqﬁ(emﬁro mmdﬂy %ﬁ&:&ﬁ(éf'&l }%m%- Ql; or a
phar mace tulwcale a5 eetﬁ K -&ol( &_ thereof, "a hydrate
t her eof 01 A% y\féﬁé’{' &7 ¢ cﬁ' lifsso; e¥dcor di ng to claimns

| to 3 M@?’Siﬂﬁ(&bmﬁ““&ﬂﬂ'"" 9'&@]‘§N¥"’W@¥“¥*HP"Q’P€"H"&-C2‘¢IOI. s R2 , wherein RLis H
and R2 i{$R.288R6R)H-[8Y1-(5-brofnopyridini-yhpyeroltine3(B)eminé]-purin-9-yllp- andn +pi s 3or 4;
ANVENDED nﬂﬂﬁﬁﬁ;&:yﬁyc@p&@n&%r@?z@mﬁ? B IBCALbi ALY accept abl e salt

t her eof dr at sol vate thereof. 5.

The use 8 8'&“8%) d’t&gé“ “Pdpﬁg@y%"y&e@?" °E’p Sﬁ%*‘é"? 1S, 2R 3S, 4R) - 2, 3-
di hydr OAW%S?%S'f)fmfmeeﬂm Bt fWP"ﬁV'Pﬁ“HP’W“Q)PWO)'WNﬁbI i di n-3-yl ani no] - puri
n-9- yl vlaméiroppens girydapebiane,2-diol(¢R 25,8R BR)-BiGH tiek-chiblopendR, 3S, 4R) -
2, 3-di h)bﬁ’fdmﬁh’ﬁ ﬁat{'nill (ﬁmn-g-y -5- methoxymethyicyclo entane-‘t 2—d|o
trlfluorﬂ;{% ]-purin-9-yl)-
cycl operg anécar g/ téjﬁh%r ae)" %ﬁﬁ@#@ ?ré I'Fé glﬁlpgand (1 S, 2R 3S,4R) -
2, 3-di hy#i Weﬁw qunts(q;-‘f ,2-diol, {1R,25,3R 5R)—3-[ B hiorophenyl)—pyrmhdm-
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-
hydroxymethylcyciopentane-1,2-diol, and (1R,28,3R,5R)-3-{6-(1-benzyl-pyrrolidin-3(S)-
ylamino)purin-9-yl}-5-methoxymethylcyclopentane-1,2-diof; or a pharmacautically
acceptable sait thereof, an N-oxide thereof, a hydrate thereof or a solvate thereof.

4, The use of a compound according to claims 1 to 3 wherein Q is CHy;
- KisN;
9]
]
/)\l -
Tis B2 , wherein R, is H and R; is lower alky!;
A and B are hydroxy;

(p—"

.Xis,/ )p ;

éndn+pis3or4;
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trifluoromethyl-pyridin-2-yl)-pyrrolidin-3(S)-ylanno]-purin-9:yl}

cycl opent anecar boxylic acid-I (R)-nethyl propylam de; or a pﬁa? n@@e’ﬁt?{&[ﬁl y
acceptabl e salt thereof, an N-oxide thereof, a hydrate thereof or a

sol vate thereof. 6. The use of a conpound accord| ng to claim1 wherein Qis
CH ?; KisN, T is hydroxynethyl or nmethoxynethyl; A and B are hydroxy; f
~----nth Xis " p and n+ pis3or4; or a pharmaceutically acceptable salt

t hereof, an N-oxide thereof, a hydrate thereof or a solvate thereof. 7.
The use of a conpound accor d| ng tog #:_I aim6 whichis (1 R 2S, 3R, 5R) -5-

hydr oxynet hyl - 3- [6 [1 (4- ni trophenyT") pi peri di n- 4-yl ami no] - purin-9-yl ] cycl op
entane- 1, 2-diol,

R, 2S, 3R, 5R) - 5 hdrox rrolidin- 3- m,no) - purin- 9yl ]
cyci opent ane® f armagfﬁ%&lﬂ%&cr gtg%l? 8% tﬁ l)eofp nN-oxléedlheregf. d hy%rate

R, 2S, 3R, @ﬂ?ﬁfwﬁwti)#é?fhyl 3-[6-[1-(4- n| t rophenyl ) pyrrotidin

3-ylam noj - pur| n 9-yl]cycl opentane-1, 2-diol, (1R 2S, 3R, 5R)-5-

hydr oxyngt hyyee3ik Gr d dinfpa undaccordmgtoclalm |§ |s£SZR3 4R)-2.3-

;H L;g?&@gﬁmﬁ&%ﬂ Hiﬂtqugtkw)llﬁy}llala %-yl)pyrroll mo]-pun ‘g_pur 'n-9-

R, 2S, 3R, ¥iiRclopentandeashopuiis: agiji ethglamiie( (18R, 36AR)-A3-diwdraBy-4f6-ErBn o) - puri n- 9-yl ]
~ cycl opentife®méth [thlh—z-y()prrFélﬂﬁia(ﬁ?xyﬁﬁ)noﬁpdﬁNQf oependnecaridylicl -
(5-trif lagﬂol "&yp%%h@%%ﬁ §¥F§5§4hf’b%dﬁ‘y xﬂ—%ff‘l reg] purin-9-yl]cycl opent

ane-1; 2
_3-[ 6- [ Arfusromety ey in- awhpm;% -BPvEminglpwrin gl avalpranipesamoxyico- yg - 5-
hydr oxy regidityR)eyetivigoenylamide; dr, aphaiviceuti¢dlly acceptable salt thereof, an N-oxide
'R 25, 3Rtﬁé?éof:’a'r{yﬁra{e]théréof%h&w\%wﬁérééfn 2- yl)pyrrolidin-3(S)-yl anino] - purin-9
yl]-5- hydroxynethylcyclopentane ,2-diol, (1
R, 2S; 3R, 5R) - 5- hydr oxynet hyl 6-[1-(4-t(fluoronethyl pyridin-2-yl)pyrrolidi
n-3(S) - &I anhadfe ﬁmqowpwvfrwﬁwgdséhmhwheie@ﬂm Btz (1
R, 2S, 3R, 5R) -Kishydr oxyrnet hyl - 3-[ 6-[ 1 AMENDED SHEET 770CT2005 -53
E;l);édglsn?jzR %"b@)‘f&r&iyh@!hﬂo?ﬁéﬂm%hﬁfﬂyﬂo] puri n-9-ygcycl opent ane- |, 2-di ol ,
5- hydroxyrre!?iﬁﬂdE%f”fgw[r xy(qw nol i n-3-yl)pyrrolidin-3(S)-yl am noj - pur| n- 9-
yl]cycl opent aneqj ol , (1
R 2S, 3R, 5R) - 5- hy met hyl - 3-[6-[1- (4-nl trophenyl )- pyrrolidin-3 (S)
ylam no] -purin 9 cl opentane-1,2-diol, (1 R 2S, 3R 5R)-3-[6-[1-(4, 5-
bi strifluorpyridin- .%)pyrrol i din-3(S)-ylam no]-purin-9 ys)-5-
hydroxynethylEyclopentane 1,2-diol, (1
R 2S, 3R, 5R) -394 R&tHOR PFEt hyl - 3- [ 6-[ 1- ( 5-
or a pharmaceutically acceptable sait thereof, an N-oxide thereof, a hydrate
thereof or a solvate thereof.

7.  The use of a compound according to claim 6 which is (1R,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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trifluoromethyl pyridin2yl)pyrrolidin- 3(S)y| am no] -purin-9

ygcycl opentane-1,2-diol, (1 R 2S, 3R SR) - 5- hydr oxymet hyl - 3- [@ }{ZDQT 2{}(}5
- (phenyl) - pyrrolidin- 3(8) yl am no] - purin-9- yl]cycl opent ane- |

4-13(9)-[9-((1 R 2S, 3R, 5R) -1, 2-di hydr oxy- 5- hydr oxy-

met hyl cycl opent - 3-yl ) - 9H puri n- 6-yl am no] pyrrolidin-1-y(Jbenzonitrile,

(tR 2S, 3R, 5R) - 5-hydroxynet hyl -5-[6-[i

-(isoquinolin-l-yl)pyrrolidin-3(S)-ylam no]-purin-9-

yl Jcycl opentane-1, 2-diol, (i R 2S,3R 5

R)-3-[6-[1-(6-bronmoqui nolin-2-yl)mggrrolidin-3(S)-

yl am no] - purin-9-yl J- 5- hydr oxynet hyl cycl opentane-1, 2-diol, (1

R 2S, 3R, m)'ldls-nyBpmhcﬂmB(S) -ylamino]-purin-8-yijeyclopentane-1,2-diol, (1R,2S,3R SR)-

chI or ophemydir));p;menr@l 3-BL{ (g Dlin- 34{,|W5|@|},3|g5)ry;aﬂﬂn%] PinD- hydr oxynet hyl eycl opent an
, stsﬂ R)-5-hydroxymét 1- n
R 2s 3R %{’iéj%m O@qb@ H’B 2RO PE USRIy | ) pyr r ol i di n-3(S)

-yl ani nB i %‘I?B?WPﬂy?cq'Q!-dé'ﬂ’?ﬁﬁ SR)- -G df5- (1
R 2S, 3R, Si tswqwdl{t-z Y pyeolicin- 3B bylsminetipdiimo -y )

pgr (rjlou dh ﬁn&% oy ngﬁbﬂéﬂlg @Rgalag é‘ﬁb- 1 dioN- Lﬁgﬁg%;ggp]; glnsd: n-3
I i rroligin'3(S i in-9" 1,2 )
(Rs)z syle,?e %ﬁ] )gh gmiw 3%%‘36;}')&&'50'” )vfam?r%?l{g-p&nn 9- ol

} pyr r ol i icyri@edpnay! &moh 61[3(611[91“1 RESBRBAB 2- d!hydroxy -5-hydroxy-
met hoxyniaéthy!bwwﬁérim H%ﬂﬂ-ﬁ%laﬁllirﬁ]pyrrcﬁz&n 1-yllbenzonitrile, (1R,2S,3R,5R)-
sl f?y?rRo %"E‘Eil F'qu yh &r @‘ﬂ Poks Wb?hyl cycl opentane-|, 2-dio
(1 yl]cyclope -dtoi (1R yR 9R)-3-{6-{1-(6- bromoqumoh yl)pyrrolrdm -3(S)- .
R 2s 3R, !m)m@pnm-w&hmrmvmemylmmpm(rﬁqrmdudﬂpmﬁmmnmmlaqe A-p¢! ) pyrrolidin-3(S
% ‘1 Rylzgm dhﬁi‘oplﬂﬂrwl) Rioi-3SY-FlARBIELARE: ﬂ-ﬁ%y@rb%ethylcyclopentane 1,2-
3-yi)pyr séﬁ. 283 55} g’ﬁéaﬂ“ L - eyl opent ane- |
,2-di ol , Po-% S mpthaxmist Cdeefetaner 2rdiplo B3, IRF
- pyrrol |(&CHOKB(JBWW-&MDpycr])iiqﬁbﬁ(ﬁhy!amm]-punn-s -yl}-5-
5( gyg; gwm?;:mdtwéummah@m ©=dlol, 2 FEIE DR 5K)13-B- (R B-HorGHPimidinled - [ |
()] yia mo-pun -9-yl}-5-hyds xy vicy 0
_ yI )pyr r gﬂgéé gg %c I?rgpy%gnldlnx4 %pﬁﬂﬂdﬁ-%ﬁﬁ%ﬁ%ﬂﬁ% ﬁ]ysd opent ane-1, 2-di o
(5 chI mqﬂmrd@thyl@clympayneﬂca«imu (MR, 28,3 65)-3-{6- [t 9§-chdaropyrid Lriry3d-J - 5-
g;et 2 o>r<% WWlldWQ(SPﬁ@iﬁhéj%nﬂ-g -8ihgdroxytriethidcyeiopdftane-1,2-diol,
trifl uormnggiggh ém%?j;% rrcy T (%g% PARUSSYIRYFPIING Y j cy el opent ane- 1, 2-
di ol , %ﬁ% ré e1 gdiole{{ PHi§-Ipprchlaropyidazin( S) vyl ami noj
purin- WPs]rroBdmaiSﬂ wmylnﬂunww@mﬂwmww@mtmw 2(dbl,R, 2S, 3R, 5R) - 3-
[6 [1- (mmweam’mﬂ J4- tnmnmﬁsuwmaﬁyr bﬁﬂ:rﬁﬂ‘spﬂimm;],gurm 9] -

K55 3 %rbﬁ)ﬁ it ﬁgﬁ}é %1 g m no
_Rpﬁfu ﬁR&‘Zﬁﬂ':%a { Hﬁﬁfﬁ ﬂ'@ﬁé @vﬁopggamg? (sl} i no

R, 2S, 3R(%}+8S,3R.6/) @{HﬁeQHWPWQMPM)PWOhdm -3(S)-ylamino]-purin-9 vl] -5-

D hg gyg%yggkrﬁmwmpsmaué -AFioen LS, SASIRR b RYGhRRGEB M- ~ 2-diol, (1
rifitiromsthylp lp m—3(S amino]-purin-9-yilcyclopentane- |

(% g?glzﬁR %# gmgﬁﬁ % #jjor phén )p'}(l)%m 3(Sﬁlz§rdrr§:]%uﬁ£§§ymt hyleycl opent ane- 1

- R 2S, 3m§hvaylepwlc(c10pbetnwﬂ 216fph, (R, 238M5R(B6-[HH(ohlorophenyli n- 9- vl j - 5 AVENDED

SHEET  2gyroficki-0(@p-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-
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- 54 net hoxymet hyl cycl opentane- 1, 2-di ol ; or a pharmaceutically- acceptable
salt thereof, an N oxide thereof a hydrate t hereof or a solvate thereof.

8. The use of a conmpound according to claim6 which is (1 J?? gﬁ%quﬂg
hydr oxynmet hyl - 3-[6-[ 1- (5-t (fl uor onet hyl pyri di n-2-yl ) pyrroli § ano
]-purin-9- yl]cyclopentane-1,2-diol or (1

'R, 2S, 3R, 5R) - 5- hydr oxynet hyl - 3 [6-[1-(4 trifluoronet

yl pyridin-2-yl)pyrrolidin 3(S)-ylam no]-purin-9-ygcycl opent ane-1, 2-di ol or
a -pharrmaceutically acceptable salt thereof, an N-oxide thereof, a hydrate

thereof or a solvate thereof. 9. ‘e use of a conmpound according to claim
6 which s

met hoxynet I&t{f}y@e iﬁ:@?\ Z#P I?JIOorrgrpgflWafeuttgallllﬁlaﬁcegta%e)ssgt)WW 'din-3(S)-yfam n
o] - pur i n#8N-Qxjdp éﬁé?q ¢ qreof?r a,sgyat%ﬂ'ne{egf

R, 28, 3R, 5R) - 5- rrethoxyrrethyl 3-[6-[1-(4-

trifluoregnet hys ﬁk\érofsledmpamdacwa.ﬁ@!o'cﬁln{'s%@.s W J%AJ“ n-9-yl ] cycl opent an
e-1, 2-di %reof an N-oxi de

Cher ot ety BB U Ry i Pi%v SHEET

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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