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1.6 FEB 2007 WO 03/ 000186
166166* 1 | NH BI TORS OF NUCLEOS| DE PHOSPHORYL ASESERNIGI?

erares o certa 1 mucUUMAloges o e

inhibitors of PNP, PPRT, N, MIAN, and/or NH, the
use of these conpounds as pharmaceuticals and
pharmaceuti cal conpositions cgntaining the conpounds.
The invention also relates to nmethods of treating -
di SWBEOQ@OBAQ%&%EGEﬁO%%ﬁA@SEyﬁN@ NEELESSIDASES
d US 6,228,741 d ted 1o nucreosrde 15
analogues that are inhibitors of purine nucle03|de
phosphorylase (PNP) and purine
0s horlbos | transferases (PPRT). The anal ogues are
F"ﬂEA+T EFPng parasitic infections, T-cell
nallgnan0|es aut oi nmune di seases and |nflannatory

di sorders. The anal ogues are al so useful for

i o KYPRIERSSTeties # Grdain nuckepsislpl analeguee whighoare inhibitors of
PC—F"I\NZCHDQQO% /f?FIS OXATHRE QnJ?BPCr\g?Stl'feo{Js@rcﬁpf?w'ééé]gcomrfounds as
certain PNP inhibitor conpounds hi's appl i cat

r e PHgFIAES IS 200 rRYGURAEUEGal Fpgmnosiipbs tcopteiningdthe compounds.
addihgsmRptieh AE Fui5RE tiBPbas oﬂﬁéﬁﬂs%.seés [ epar i ng

them PCT/ NZ01/ 00174 also provideS furt nucl eosi de
anal ogues that are inhibitors of PNP and . PPRT. 25

-Cbrtain nucl eosi de anal ogues have al so been identified

i nhibitors of 5 - nethylthi oadenosi ne
ME& (M TAP) and 5' - net hyl t hi oadenosi ne
nucl eosi dase (MIAN). These are the subject of

PCT/ NZ03/ 00050.. 30 The applicants of the present
pHS CatER O MR BPa 2o pBr dge b 22T 4L &ss drepted to nudleoside

praﬂﬂl%bhé‘é} et Ap¥ | iBRBitdrk rﬂ"f%r%%u&d@l@e”@g& g%ﬁé'(@?@) and

|nclud|n actin f or mal

eq @B eﬁ?sp OWQ%%@H€§@S?% (Fén%'ﬁ)e"%l'iﬁdart?b%'é% er%awf#am treating
COpR AR meBﬂlcﬁmPﬂ'Q‘éﬂ‘ﬁ%hgugazﬁcké% auBinRRinisNRWs 28l iffhmatory

atent . appljcation no
P dlsordersppThe analogues are aiso useful for |mmunosupressmn in organ

transplantation.

PCT/NZ00/00048 provides a process for preparing certain PNP inhibitor
compounds. This application recognises the compounds as PNP inhibitors and
addresses a need for simpler methods of preparing them. PCT/NZ01/00174 also
provides further nucleoside analogueé that are inhibitors of PNP and PPRT.

Certain nucleoside analogues have also been identified as potent inhibitors of 5'-
methylthioadenosine - phosphorylase (MTAP) and 5'-methylthioadenosine
nucleosidase (MTAN). These are the subject of PCT/NZ03/00050.

The appliéanfs of the present ap-plicati'on have also developed a process .fo'r'
:-préparihg methylene linked cyclic amine deazapurines including reacting
- formaldehyde, or a formaldehyde equivalent, with a cyclic amine ‘and a
heteroaromatic compound. This process is the subject of New Zealand patent
application no. 523970
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*@00002* 16 FEB 2007 WO 2004/018496 PCT/ Nz2003/.000186
PNP cat al yses the phosphorol ytic cl eavage of ri 7

w(grf@%/ﬁ{é&}onucl eosi des, for exanple those of 99@’5‘)NQ%03/000186
an

ypoxant hine, . to give the correspondi ng sugar -

1- phosphat e and guani ne, hypoxant hi ne or other purine
bases. 5 Humans deficient in purine nucl eoside
phosphoryl ase (PNP) suffer a specific T- cel

i mmunodefi ci ency due to an accunul ati on of dGIP whi ch
prevents proliferation of stinulated T'Ig nphocytes.

| nFINGT taalysesgtiienghospirolytie deuags 6F Bbo- and deoxyribonucleosides,
[ r & -
ol R EHBRIEOS) fpaRE Rl Bl 6 G BT o lspong e svaar
NudHphos plthte hWQ@W&@@ypwﬁ)ﬂt@w @il gfker RURiBe ﬁ’?ﬁ@%l ysi s of
nucl eosi des. These enzynes are not found in nannals

but are required for nucl eoside salvage in
pr Mwmarﬂepae@tslhtm@ne S@ﬁ@%ﬁ%@b@%ﬁ%ﬁﬁea@"{%ssuﬁ%a specific T-

ggﬁ i érfbgoﬁﬁé agoesane 'atcet?fﬁulbf‘&ﬁ e&d d@‘TF‘DrwhlctH1 prevents

osi de hydrol ases for th
purpmjé%fatldrnbf $tinntdat§d of lymRE1I0éY§§$ d@‘W@F@?ﬁ%‘@%’f %’HI are therefore

ph annge et ITEAr hRfignhddt &RE T-cell
rre?@ﬁ%ﬁlgésdr%%ge%é'tvﬁé%ggr grse:s;égﬁ\getn%ggan t heref orlgn

us gfralif¢rativengisargerd. agai nst prot ozoan parasites. MIAP

and MFAN function in the polyam ne biosynthesis

pat hway, in purine 20 salvage in manmmals, and in th

qudiusrcsidashysgolpsesh @alis catplysacther hmrolwamf ea@iw%eés These

t he, nE?rY@% %Léoh& fﬂnﬁéﬂhﬂ'{a?*rﬁélb $uPhire required for nucleoside salvage in
| oadenosi he adeni ne and

5 mmwmrmoaoqx CParkgteSe- 180;61@03%@?@% MIgEagites) s Awcleoside

Cawm%& eifreY ‘?Hs?éeﬁl & die ra@BMf&h %o Alici®fidd AyddaBédRr this

a-D-ri1 bose and
S- RIEPESy | Inhlhttﬁféc9fstnt41:lﬁes'9%mﬂrq'%fe§déﬂ‘i’ nRhogRRorYlases can be

S-ri,pasuh 't{)‘%@ﬁé’r%t\ﬁtmﬁ\e2§e{a§a@n of i patasitdand eafeitbre®re be
subsequent recycl ed and converted into nucleotides.
Ess@@fli"wem 0Y€ﬁ@96'ﬁF§Pr§@éP%pﬁfPS'ﬁsee adenine in the

human cell is a result of the action of these

enzynmes. The MIR-1 P is subsequently conyerted

met MTAR; anrd W@\bé@@gp vB t@ﬁz@ﬂ‘bﬁﬂ"&e B §sus§@tw |§ purine

a by RAHGhahmalsh@nd efed QlﬁerMVéﬁn‘éin@QJdtMaysf iansdcariaof MTAP
an am nopropyl group from decarbox

S achinlyai e I\STFIRE. POPSRRORBSS RL TSty higgenosine. (MTA) to

 f |
sgre?% ﬁeﬁ’d‘s gﬁ?ﬁh?rﬁé %ﬁ% -ribb&-1-BASIIHAR (MTRAFY! yMeANatalyses

sperm di ne synthase is very
senthetrievarsible mydoalysis of Miifbiat $dﬂmlﬂ§ya@béumﬁih!dﬁ'%ﬁ'%ﬂb°5f and of

6 FE— d%ggsyI-L-homocystelne (SAH) to adenine and S-ribosyl- homocysteine
| (SRH). The adenine formed is subsequently recycled and converted into
nucleotides. Essentially, the only source of-free adenine in the human cell is a
result of the action of these enzymes. The MTR-1P is subsequently converted

into methionine by successive enzymatic actions.

MTA is a by-product of the reaction involving the transfer of an aminopropy!
group from decarboxylated S-adenosyimethionine to putrescine during the
formation of spermidine. The reaction is catalyzed by spermidine synthase. The

spermidine synthase is very sensitive to product inhibition by accumulation of
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S0 that they are mai_n
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i nhibition of MIAP or MTANsevererllmtsthe EB 2

VB3P A&  bi osynthesis and the sal vage pat hw®ETING2003/000186

adenine in the cells. Likewise, MTAis. the

by- product of the bacteri al s?rnt hesi s of acyl ated
honoserine | actones from S- adenosyl net hi oni ne (SAM
and acyl -acyl carrier proteins in which the subsequent
5 lactoni zati on causes rel ease of MIA and the acyl ated

hofrgaer 'Tﬂére“d'i‘&t PRBitionNS MARY 8f %m%%%l n@grltsa‘fﬁeog&yamme

its a bacterial quorum sensi ng | ecul
t heipsyngnesipvaioiee satyage pethwvayder aderrmeelﬁdee agflsi riditevingndiTA is .

ti ﬁ‘x%‘bﬁsprocﬁﬁ:‘? S%e‘ﬁé[:ién?la%/tntﬂe@%@f'afoylgféed%oﬁ%gﬁ% lactones from S-

conmuni cat1 on system ol naucer Al-2) t

cofdanesyimsthiening G i rskaayl-gey! aardle@mﬁalmﬁelgawwhe subsequent

ba%E\%r]fzé't Vﬁﬂé’aJs?é‘%lBés% SeftARIARAS %@yléﬁéd%n&isemé KRL ﬁe' The
unctions in interspecies cell-to-ce

Comectapmgeerme,dggtpﬁe |3\/ﬁ',&ﬁc§éﬁleq1ar@§ sensing molecule in bacteria

S- fHaP%SM ol ap%lr&@ﬁ%'@ Nﬁ%ﬁét thindd8s EECLKFT%QH’( Wérk has
Al - 2. 1t MTA or Pin mcrobes w

pr @eeﬁ*ﬂed Mmeqoeﬁwmmmﬂoa splent (aukingyigehialyl-2)ghat is common
pr del%% GrafL ﬂ?ﬂsﬁlb@%ﬂdt@r‘%ﬁ'ﬁp& HeE rbgééhg%ngrtﬁ’&g‘ﬁéé P& rroposed -

uor um sensi n ecreasi n
VI ﬁﬁ?e%\éeréﬁl Sl*ﬁf@i"d/ﬂ“@n fqrﬁf'@?ﬁ m(blﬁgrSPQE'e? GeiFisr- g8l emppunication.
MT Abbik nM“P"AS‘?*lr 2tk |Sl rllpcfs‘?/}’ﬁé%oéﬁ?elrﬁé”(@ﬁltl A o th%%'r'ecursor of

decfeasi n roducti on of t'he second quorum

Sefizngniatiomay MTADAPT AETAR i migrobiee WibprevgrdT Agemoval and
ek @ BarRATTo HHIG Shilidh) Ky BELGRRTFARton of he

Foss o enzy fUﬂCtIOﬂ I n hese ce
KnEVATURoSansingpRthaY 163 rﬂﬁm@eu@ewt&mcm& rgigrobial infections.

ChipmRRA MM i RredeRsEll }Srév'eﬂkt‘%@ f%oﬁ%@ Sm-p/d%—rgésmg the

tunour suppressor gene. absence of plé6

pr aredet anésep%ﬁ@ngneowmsqnﬁ@gmﬁwy the Iack of MTrAP
activity is a consequence of the genetic deletion and
is not causative for the cancer. However, the absence

of MTPAReAi&RYSdud e Buéér{é@ic”&lé‘tﬁ&{ IHgE tbéént c@ it many

_?( 25 dependent on the novo
paﬂ@\k&%ﬁ qsssqmﬂm @/P @sz? |f‘|‘fé§'°n1fh§‘tesﬁé’@lé% ist fnowg to be

celyhs tdlﬂé%ﬁb@}gbh(s aélaﬁbﬁé ye cﬁr@Mo@BdnElg et tﬁe'cldé@ly lmked MTAP and
met hot rexat e, al anosi ne and azaserine, that bloc

de PRV STatmiesy . SURRE?SSPbraenea Aso ABFeNES 6h Pﬂﬁ/&”é%’y '%fpmbab'y

Wﬁé@bﬁﬁmétfsr thal RSl ntﬂeQécl@éﬁﬁﬁWPnﬁcﬂMty s arbowﬂ'éi«f(’}ence of the
i nhi bltor wi |l have unusuall effective anti -t %
g\eya sence of

pr §peic; delstion Znd A1t iCRHFRSVE cf?rsthﬁo?ﬂ“&e%ll Hgwpeery

ef VelH \aRe@OBeNBlrimta hasthbdlism H @6d5e0BelBUSH tAS tHéE' ael mamly
that infects red blood cells RBCS%) as they

de IRRRGIERREHING)Er VO RFIMAYSOBINGE PHEPI SF @U”rlﬁnsotTSEUaﬁkes these
PakaR drieGusifRRAditeatd inflbitordNRE rhétAotPéliatd) @fanosine and azaserine,

that block the de novo pathway. Therefore, a combination therapy of
methotrexate, alanosine or azaserine with an MTAP inhibitor will have unusually

effective anti-tumour properties.

MTAP inhibitors would also be Very effective against parasitic infection such as
malaria that infects red blood cells (RBCs), as they lack the de novo pathway for

purine biosynthesis. Protozoan parasites depend entirely upon the purines
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produced by the sal vage pathway for their growlrf &R8 2007

whheRAgAbEon. MIAP inhibitors will therefore kiclrinz2003/000186

these parasites w thout having any negative effect on

the host RBCs, as RBCs are tepninally differentiated

cells and they do not synthesize purines, produce

pol yam nes or nultiply. 5 The imno sugar part of the

conmpounds descri bed nost of the patent specifications

referred to above has the nitrogen atom | ocated

betpvmlne&:by tnedsal@Gage pathaay tfor tiginrgrowth and propagation.  MTAP

L deox ' Regative effect

o B S T gRe betbfts REREHANS, o] o et on

be tieg ihbstc aBdso rasbRBEGE mgetterreunawéferamﬂat@d catieli ando

the | cat ysugar part and

thesyﬂ gt ég{}r bé.%%u!;é E&Y%’g‘bé@ﬁg&?h@gycr| tical for

enzyms |nh| bitory activity. The known conmpounds have
\%t atsuéér o8k bh&nsUgah &Hag dé&rﬁ:g§ I$l%§lr R fHer patent

hgn PRlclPeost de E. | ase and

nuoépeaﬁca‘llaae reféBed frhalbdvedras, t ermérospplﬁt%m@tqsiabﬁéween C-tand .

| nvestigat ' Dt RRELdnYBJuRAET The location of the
n%a g%t\%g%rbg%ﬁh cﬂl{oiiggt@gﬂﬂg*)bﬁtﬁ@ ni téo en atomin

themmmr atormn ittse vibitdlethg avay, bawdvitiea! dﬁhlbil’ydmgv\h'-éle@ZBtW In

nitr I YQBhr parl'énd the nucleoside base

Al t%q%ﬁé’ﬁ @'gqggaélgg 0 PQEIain t%ft\méa‘ﬁ%“%s,uearr‘5parrtq ar‘?dn t he

basanatoyak agay be avitical fgroenzyeennhibiiery tacg\awe dThEZ'GWOP‘ﬁbcompoundS

applic found that certain novel
rﬁ%’ﬁgﬁasﬁlgg%yglP&rtg%%g%dt?glbﬁhi bitory activity agai nst

one or nore of PNP, PPRT, MIAP and the nucleoside

hyd@%h?%&a%ﬁ% ney ?rlxa lrﬁErO\t/%eﬁLﬁ:f &%@e%o@@d&ﬂ&s@énd h@cleos:dase

I nve oun hat is
" nhirbiotiosk, éhe RIR]cER NV TRPSIBREN, A hen Yo BF pigagiity of

l W@Yi n ae"f’? "ﬂﬁ@fdégtlor?apﬂﬁemtré)&nsg %EINEHE-SU%T nng |s varied

irst aspect of the invention t ‘?‘2
pr oandjeddditltmﬁﬂboM@F%ﬂwph@‘trpé?mt%fn% | fprm 13yt gt Oﬁb)gar ring.

VO %ﬁgrﬁé%s%%ge? GT/IIH%RQQI% Qgélérgﬁerﬁ_’ and tkd1Base analogue have also

been investigated.

0 not

The applicants have sdrprisingly found that certain novel compounds exhibit
potent inhibitory activity against one or more of PNP, PPRT, MTAP and the
nucleoside hydrolase MTAN.

It is therefore an object of the present invention to provide a compound that is an
inhibitor of PNP, PPRT, MTAP, MTAN, and/or NH or to at least provide a useful
choice.

STATEMENTS OF INVENTION

In a first aspect of the invention there is provided a compound of the formula (1):



VW XY OH(l) wherein: 5Vis selected from

NH, and Wis selected fromNR and NR2; or V i1g_|?E§%07
WEaPUAIEWSfrom NR and NR2, and Wis sel ected PCINZZPE3/000186

and NH, X is selected fromCH2 and CHOH in the R or

S-configuration; 10 Y is selécted from hydrogen,

hal ogen and hydroxy, except where Vis selected from

NH, NR and NR2 then Y is hydrogen; Z is selected from

hydr ogen, hal ogen, hydroxy, SQ OQ and Q where 15 Q

is an optionally substitute | kyl, aral kyl or aryl

group; Rl is a radical ©of thg formula (I1) B HNN A

I ED G20 (Il) R2is afa al of the formula

(1'11) 16 FEB 2007 WD 2004/ 018496 / Nz2003/ 000186 6

BN N~ED (IlIl) Ais selacted fromN, CH and CR
where R is selected from hal/ogen, /
X

OH
V)

wherein;
5 V is selected from CH, and NH, and W is selected from NR' and NR?
or V is selected from NR' and NR?, and W is selected from CH, and

NH;:

X is selected from CH, and CHOH in the R or S-configuration;

10
Y is selected from hydrogen, halogen and hydroxy, except where V is
selected from NH, NR' and NR? then Y is hydrogen;
Z is selected from hydrogen, halogen, hydroxy, SQ, OQ and Q, where
15 Q is an optionally substituted alkyl, aralky! or aryl group;
R'is a radical of the formula (Il
20 (n

R?is a radical of the formula (Il)



5 optionally substituted al kyl, aral kyl or aryl,.Od
NH2, NHR3, NR3R4 and SR5, where R3, R4 and R5 dr&FEB 2007

wEaghoeRbs onal |y substituted al kyl, aral kyl opcamz2003/000186

10

15

groups; B is selected from OH, NHz, NHR6, SH, hydrogen
and hal ogen, where 10 R6 is gn optionally substituted
al kyl, aral kyl or aryl group; Dis selected from OH,
NH2i NHR7, hydrogen, hal ogen and SCH3, where R7 is an
optionally substituted al kyl, aral kyl or aryl group;
15 Eis selected fromNand CH, Gis selected from CH2
and NH, or Gis absent, provided that ere Wis NR
or NR2 and Gis NHthen Vis CH2, and provided that
where Vis NR or NR2 and Gis NH theplWis CH2i 20
or a tautoner thereof, or a ph [
acceptable salt thereof, or a /est
prodrug thereof. Preferably (s sellected flrom

hydr ogen, hal ogen, hydroxy, SQ 25
preferably Zis OR Alternatively it is breferrep that

Zis SQ In another prefgrred sembodinment, Zis Q 16

FEB 2007 WO 2004/018496 PCT/ Nz2003/000186 7 It is

also preferred that Vis CH2. It ('8 further preferred

that X is CH2. Additionally, it is preferredthat G

is CH2. Preferably Wis Nf2'. Alternatively i ?
preferred thstseWdted e N,IGH pad §Rs gvhese Br'%ﬁ%‘??tga Qoﬁhtealogsen4
where Wi s s e N t BN NHJ, N NR°R
.Preferred c?gﬁﬁ&{\{ %JJSE'@E@%NE"‘Y%??#?‘{ gr}lll?%rqcl é I-gHZ
where V, X amiSK,areralR’, Ro@pH R are ach @RtV SURRed alky.
10 G her pref nds of the invention include

t hose wher & @F&I)?q— r@é@g‘é all CH2, Zis SQ and Wis

NR . Preferably Y is hydrogen. Alternatively it is

preferred t r(ﬂlnyH  NmrPr shiehahbdenfaridshalogen, where
hydr oxy. Al ‘?Zérsh% %t\é/%r}%# 2pr eferred ?ﬁat s NI -

12- Pr ef er abRYis/n @t@nlaﬂymupét#tht&éu%I el pgaryE%fpgp r ed
that Ais N Preferably Dis H Aternatively it. is

referred that Dis NH2. 20 It is also preferred tha
E is N D is selected from OH, NH, NHRa’ dlch)gen halogen andt SCHs,

where R’ is an optionally substituted alkyl, aralky! or aryl group;

r thereaof, or a

E is selected from N and CH;

G is selected from CH, and NH, or G is absent, provided that where
W is NR' or NR? and G is NH then V is CH;, and provided that where
Vis NR! or NR? and G is NH then W is CH;;

or a tautomer thereof, or a pharmaceutically acceptable salt thereof, or an

ester thereof, or a prodrug thereof.

Prefefably Z is selected from hydrogen, halogen, hydroxy, SQ and 0OQ. More
preferably Z is OH. Alternatively it is preferred that Z is SQ. In anocther preferred

embodiment, Z is Q.
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Preferred conpounds of the invention include: 28¢ reg 2007

3R 4 1-[ (9- deazahypoxant h
wi BRI L yp

Heret hyl ] - 3- hydr oxy- 4- PCT/NZ2003/000186
(hydroxynet hyl ) pyrrolidine;
(3R, 4R) - 1- [ (9- Deazaadeni n- 9-yF) et hyl | - 3- hydr oxy- 4-
(hydr oxyl net hyl ) pyrrol i di ne;
(3R 4R) - 1-[ (8- aza- 9- deazahypoxant hi n- 9-yl ) net hyl ] - 3- hy
droxy-4-. 30 (hydroxymnethyl)pyrrolidine;
(3R, 4 - 9= zaadeni.n- Q- s Beshy
A 4515(%%/%§re[‘ér§ecqﬁgtl\?lsg(§?% 3{3?3%%{ %re\fér)ré?fhg}’k is éHg. ﬂcﬁo%@ﬁallyf

oxymet

- ( 3RisABEfetrefl titat GemLthdeni n- 9-yl) met hyl ] - 3- hydr oxy- 4- ( 2-

phenylethyl)pyrrolidine; I'S FEB 2007 WO 2004/ 018496
PCT/ NZ2003/ 000186 8 - - L
( 3Breddtpbly -\ 8- NRAZ akligoativalyhit ris W@IEDrﬁdettha}tl YV 3 MR Hyttﬁ also -

(aH m?‘{@*%éi’?%%%%ﬁ%ﬁﬁ%“ﬁ) FRRT S 55 oxy-

4- (et hyl t hi onet hyl ) pyrrol i di ne;
N- f’?ﬁfg?gdz %‘E‘%B&mté}' tHe S?n@émlor%m%hﬂkdtﬂ&%/ whefs VTKNid 5T dre all

I\I-@bdéaz@ﬂ‘lyadeMMRh 9-yl) met hyl -1, 4-di deoxy-1, 4-imin
o-D-ribitol;

(3R 4R) - 3- hydr oxy-4- hydr oxynet hyl - 1-( hypoxant hi n-9-yl)
py IQtidri piéfaered compounds of the invention include those where V, X and G are

| (3'3 ﬁfzt% J4d8 i@?%ﬁﬁ‘ﬁﬂ' n-9-yl) methyl] - 3- hydr oxy- 4-

yrrolidine; 10
(3R 4S) 1- [(9 deazaadenln 9-yl ) net hyl ] - 3- hydr oxy- 4-

(R oy O o referpa oty hyeiosn o

-4 (benzylthlonethyl)pyrrol|d|ne

3 | 4 15
Eh%é?ab#eé @?&? Iéfj?{laﬁ\ée?y it bo) preteEtnat EE AR XY -

(3R 4S)-1- [(9 deazaadem n-9-yl ) met hyl ] - 3- hydr oxy- 4- ( 4-

chl L 0
35}5’%@’?)( iSSP g\)ejjveggsgdgﬁf}:rrgégha;%\)ﬁg hyl ] - 3- hydr o
Xy- 4- (hydroxynethyl)pyrrol|d|ne 20

(3préRlaoly biOrriiERafvélpRRAMIRo a0 BN 1 - 3-hydr ox

It is also preferred that E is N.
Preferred compounds of the invention include:

(3R,4R)-1-[(9-deazahypoxanthin-9-yl)methyl]-3-hydroxy-4-
(hydroxymethyl)pyrrolidine;
(3R,4R)-1-[(8-Deazaadenin-9-yl)methyl]-3-hydroxy-4-
(hydroxylmethyl)pyrrolidine;
(3R,4R)-1-[(8-aza-9-deazahypoxanthin-9-yl)methyl}-3-hydroxy-4-.
(hydroxymethyl)pyrrolidine;

. (3R,4R)-1-[(8-aza-8-deazaadenin-8-yl)methyl}-3-hydroxy-4-
(hydroxymethyl)pyrrolidine;
(3R,48)-1-[(S-deazaadenin-9-yl)methyl]-3-hydroxy-4-(2-
phenylethyl)pyrrolidine;
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20

(hydroxym et hyl) pyrrolidine; or
(3R 4R)-1-[ (9-deazaadeni n-9-yl ) net hyl | - 3- acet oxy4'4-FEB 2007

wd Aoehiydret hyl ) pyrrolidine. 25 In another aSpﬁé’f/Nz§Jb§/ooo186

I nvention provides a pharmaceutical conposition

conpri sing a pharmaceutically,effective amount of a ,
compound of fornula (1) as defined above. 16 FEB 2007
9 In still another aspect, the invention provides the
use of a conpound of formula (1) as defined above in
the manufacture of a nedicanment for treating a di sease
or congist4RyM -{(B- debzaﬂypomntmn@e,d;)ma}wl]ea #-dihydiexigidt
purine phgs hor|99§§ nsferase, purine nucl eoside
phospho&?ﬁyggong WIRRIAY%)i oadenosi ne phosphor yl ase,

S'- 5 4{$>th{(easéenwpnmnnmmgewmams]esaymbm -4-

nucl eosi de di sease or condition may
i ncl udel rEeaiHQ mﬂgﬁ'fpé( roqune? 'nf ection, protozoal

i nfecti NII'-'(QQIeazahﬂ'pdxehﬂhmn%dlb-eu@dideb)qeamlnEF-rDeriEl‘tQLeI |

medi at e ease or i r

transpl g’n@ %@F@Mﬁoé%tgﬁ?omﬁﬁéD B%gég t’%‘l%\rf% P!

b]? ?ppr m,akpd-WhMy-ﬂhwdrce(pmeﬁshﬁ-e(xmypowamihlneB ﬁ)ﬂﬁ)’@tﬂﬂﬁﬁ

0 or I , r [ OX roup,

is of wééb 165 Z?%ﬁﬁngﬁg"g)@effhgﬂ Sshc@ra d415 Y 9romp

cor requnsﬂthmaﬁbﬁ\@l,)pwwmhhl s wll largely exist in -

the am de The us t tautoneric

repr eseg?%ﬁgf)ﬁ 1{% deﬁzﬁi %ygfnle%\xﬁfae%p&gt—fuct ur al |

fsor W}J| alqﬁbérﬁyltrr@pémywyndldilee conpounds of the invention.
imlar ci.a

Cepr coctibebbi e SoRpaane b PO NS where

tBaSIPggr(béhzymhlaméfwt)byrg:g?rup,, is of the th| oenol atn épe

this w l(#ﬁﬁg)dgé/)d%%ag?aqiw@f&ﬁ ‘ﬂ-h)] for m The

use of t(hgrbtyneetimd)pytroliing; aut oneri c repr esentation is

sinmply t I nf

regTr)eger@Rt i‘q\é@n'gour? déﬁ'ﬁg%ﬁmp‘% eérjlﬁrmb%ﬁd' g‘gTh

conpoundsiopbpiengithiomethylmymrolidipe;be prepared by any

ndependaniry symenes ELeePhESHIRIN R bace

part -andhymexymethw}pygohmae base part to a nitrogen atom

e R DS BB B SfBER  Scree

1 bel ow e prepar 1-°N-1 M no
sugar pahydrokyraethyijpypoidioe;af t he invention where the

ni trogen (SRR [0 A5 2dAh- ANFh QAR Betoal ed at

(acetoxymethyl)pyrrolidine.

In another aspect, the invention provides a pharmaceutical composition
comprising a pharmaceutically effective amount of a compound of formula_ (1) as

defined above.
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the sane position as the G 1 anoneric carbon atom

woul d be found in a sugar nolecule. A useful starti n
conpound in the synthesis of the 1-N-im nosugar i%6 FEB 2007
N-tert- butoxycarbonyl - (3R, 4S)-3-hydroxy-4-[(1 S)-1,2

16 FEB 2007 WD 2004/018496 PCT/ NzZ2003/000186 10

di hydroxyet hyl ] pyrrolidine. This starting conpound may

be prepared via the nmethod of Filichev et al.

IQCQ[IIbQﬁMHE@EEpﬁ,QS he %Qgrjrh%r{gﬁ%vu%e;s?@ Zlae Y 5*&0%%1198'& formula

varil ati on elrn nol et
Uk a3 d%fwcb@bqweemrfhe ﬂ@fg'éﬁa?iﬂtﬁ @ 3 megilcagwu;for Heﬁ@g aldégease or

¢t 9 fMeR 8PS MRISHaKIC & ki’r‘i’rmzﬂt)pl.Q‘fn%UEho dQ(illfi-fo%yl‘?ransferase
t he di ol u -

cl eavage 5 of ol nmoiety f ction i-n

RYriNg dluptersidre MI9sPBPREASEd 3- rﬁ9tﬂ}y8§5¢agﬁenosme phosphorylase, 5'-

mﬂm}smbhwnxrﬁu@|éo@ida%e(alah/orﬁﬁmpé@.d@ﬁyaraﬁas@
protecti ng group gives (3R, 4R)-

3- hydr oxy- 4- hydr oxynet hyl pyrrolidine (4). Racemc

ﬁ'ié"bhgeéé@(dré’onamﬁ W’h@lh@é’ barEBé"r rbﬂc’téiiianﬁ\fé’&%f rBt%anI infection or
prepar ed aeég\]ae ger et al

azzroce#md' disgasas e Treel! ﬁ@e%ate%éﬂrss@%madfbelpsoa@als arthritis or

#MPREY Fdjékiohhym di ne anal ogues (Lee, 10 Y.H, Kim
H K, Youn, I.K, Chae, Y.B., Bioorg. Md. Chem Lett.

1991 1, 287- 290.) and aza- C— pyri m di nes (Sorenson,

pEPAILEf DESCRIPMION, Pedersen, E.B., Synthesis, 1999,
1937-1943). Two other methods for the synthesis of

(3R 4R) - 3- hydr oxy-4- 15 hydroxynet hyl pyrrolidi ne have

IiﬁlvﬁIDbb%@ﬁr&ﬁé@ﬂlthﬁﬂhe%ﬁrﬁﬁhf&@nbﬁ a‘-’&irﬁp(ﬁlnd @ﬂ forhBRi $), where
Acta Chem-

%2@[@‘%22{5] 15i ﬁvBVﬂ’/ré%y @I elfi %f 6@‘%9’10&&9‘5‘06%@”1%& form of a

@ﬂ%ﬁpbﬁﬁﬁl@samlﬁheaﬁ&i hﬁé Wmﬁﬁgélytéklsltgﬁltﬂf@ﬁ@tn%ﬁ for@l. The use of the
ear.on e

hi kawa, a
%'é’q %%4‘:?“@2%‘]‘0 ["s"rﬁserﬂﬁ?tt‘?” 'QFHHP'YQQ;?HHW?YVEF %t{/‘fﬁtWé‘é?‘gmu'ae to
@brésint 40 eSmpydiidxyt thehipagraioymet hyl pyrrol i dine via 20
fumari c acid nonoethyl ester. Ichikawa et. al
evaluated the inhibitory activity of

SidRAIR) itvilypedr apprediatedithax yiretdpyésentatian ofla merggaind if formula

C5 60 L ati.
O TR a8 PR asPlaoat fieds ek B¥eRbygform or -
mﬁrretslpenulmgzmlcprrmtdectalndghg;r wilplarggly bexisieisi thabtheantidgi feem. The

G TS TEORILOBY ALY OETERANERYE S8 atlow fewer

as a use oun
sttrtrdturragfqrmlﬂtaesm tegipé g2t dise camaboydseof thé ﬁmtmm WO
2004/ 018496 PCT/ Nz2003/000186 11 HO
The compounds of the invention may be prepared by any suitable method. One
suitable method involves independently synthesising the sugar part and the base
part and then linking the base part to a nitrogen atom in the ring of the sugar

part.

For example, Scheme 1 below outlines the preparation of the 1-N-imino sugar part of a
compound of the invention where the nitrogen atom of the sugar analogue is located at
the same position as the C-1 anomeric carbon atom would be found in a sugar
molecule. A useful starting compound in the synthesis of the 1-N-iminosugar is N-tert-
butoxycarbonyl-(3R,4S)-3-hydroxy-4-[(1S)-1,2-
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20

HO 1. Nal04, EtOH, OC HOB 1 BnBr, NaH BnO LNBoc NBoc
r NBoc 2. NaBH4, EtOH, OC IOH DMF, 0 C | OH Cbr} G FEB 2007

wdvb@ip15a6dCl , r.t. Scheme | HO BnO NH. HCl NH. RE/NZ20037000186

j OHOBn 4 3 The linking of the sugar part may be

achi eved by reductive am natign of an appropriate

al dehyde. Exanpl es of suitable al dehydes, prepared
fromtheir 5 corresponding bronp precursors, are shown
|n_Schema 2. ~00 0--\ N1. n-BuLi, -78C NN ,N

~ri 2. DWF, -780C Br Anisole, Diethyl Ether O H 5
Ovitihydiovieyedhyljpymeliinie | TJnVSSGIaﬁmN poripouNdNmag bepriepatedgda the

N Bl e T AR B8, pemoldigony

Shoavzation bSmgeha a3-buRmytabonyl gnaiety igutiiesthesthe @ft@gp\a Protecting

L ne d ILBEL BLnGRIROMR oy iR G08LnoNf) GR04/ BLRARR cieavage

(38 tﬂaS)d-lol-nﬁc(lﬂy dalawat oy oscustinn in gtudivasdhe PHgrotected &-mipaexy-4-

OXﬁyé‘rbxyfnﬁ‘éftﬂ{nB§$¥éIEFn®’(H9.pﬁéﬁw%béld&f ¥ ‘l@rotecting group gives (3R,4R)-
3-hydroxy-4-hydroxyrhethylpyrrolidine (4). Racemic 3-hydroxy-4-hydroxymethyl .
pyrrolidine was first prepared by Jaeger et al. (J. Org. Chem., 1965, 30, 740-744)
and was used in-fhe preparation of 1’-aza carbacyclic thymidine analogues (Lee,
Y.H., Kim, H.K., Youn, L.K.,, Chae, Y.B., Bioorg. Med. Chem. Lett. 1991, 1, 287~
290.) and aza-C-pyrimidines (Sorenson, M.D., Khalifa, N.M., Péderéen, E.B.,
Synthesis, 1998, 1937-1943). '

Two other methods  for the synthesis of (3R,4R)-3-hydroxy-4-
hydroxymethylpyrrolidine have also been described. One method by Bols et. a/
[Bols, M., Hansen, S.U., Acta Chem. Scand., 1998, 52, 1214-1222] involves
enzymatic purification of the enantiomers. The'other method by Ichikawa et. a/
[lchikawa, Y., Makino, K., Tetrahedron Lett., 1998, 39, 8245-8248]is a multi-gram
asymmetric synthesis of (3R,4R)—3-hydroxy;4-hydroxymethylpyrrolidine via
fumaric acid monoethyl ester. Ichikawa et. al evaluated the inhibitory activity of
(3R,4R)-3-hydroxy-4-hydroxymethylpyrrolidine against human PNP and obtained
an ICsp of 160uM.

Benzylation of the hydroxy! groups of compound (1) before removal of the N
protecting group may be desirable to give (3R,4R)-3-benzyloxy—4-
benzyloxymethylpyrrolidine hydrochloride (3) as a useful compound ready for

linking to a suitable base analogue.
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It is to be appreciated that any sugar anal ogu j
a nitrogen atomat any 5 location inits ri ngqrﬁeg%g&”

WY ER ¢ 0 any base analogue in this way. |t PET/AEaW3/000186

to be appreciated that nethods other than coupling by
reductive am nation of an -alidehyde may be used. 0 0-~<
BnO NN NHHCl 01 O:::. + N- NBnhOJ N OBn NOH
Bn 35 MOH 10%HC r.t. OHOO NNH1. EtO,
HOAc N NH Pd/C, H2(9), r.t. HO N BnO- LN N 2. NHCH,
?/b , rht C4Nb()|-| 8 (Bn 7 Scheme 3 10 As can be seen
r chene el ow, ntermsdl ate (7 be
mefiPpulat ed? P{atp4a$tPHrQ§C 5 16 BPEB’(‘@%Ogg

2001/ Q18}88° PCTNZ2003/ 0001 6 NB9C +——o—+ o o\ 4J°eF
NH2 NHZI\{,ayH EfcM, oBN0 OCl 3 mBIFORE | Pd( OH) 2
HO NJ @H NJ NI—B/I\/ECHOHI" EtOH, r.t CBn "oBn 9
pH 10 Scherre 4 :

MeOH, cHCI, r.t.

Scheme 1 '

HO BnO
NH.HCI NH.HCI

OH 0OBn

The linking of the sugar part may be achieved by reductive amination of an
appropriate aldehyde. Examples of suitable aldehydes, prepared from their

corresponding bromo precursors, are shown in Scheme 2.

(@)
M 1. n-Buli, -78°C

ey L o

2. DMF, -78°C N
Anisole, Diethyl Ether

OMe- ) OMe
1. n-Bulli, -78°C o N
Oy Sae®
— ~
= N/) 2. DMF, -78°C N
Br THF SIR

Scheme 2

Coupling of an aldehydic base analogue with the protected sugar analogue (3).is

shown in Scheme 3. Protecting group removal provides the inhibitor compound



O her exanpl es of the coupling of base anal ogues to
t he sugar anal ogue (4) are shown in Schene 5.18HES 2007
h n be used to prepare the conmpounds PCT/NZ2003/000186
W?ngﬁf@s“ig"?- [ (8- aza- 9- deazahypoxant hi n-9-yl ) met hyl ] - 3- hy

droxy-4 (hydroxymethyl)pyrroljdine; (12) and

(3R 4S)-1-[(8-aza- 9- deazaadeni n- 9-

~yl ) et hyl ] - 3- hydr oxy- 4- (hydr oxynet hyl ) pyrrol i di ne(13).

W W ONN HONHHC ON_ Nl NL + NN HOOCHDPp N

4 H6l 11 OH 1. NH3, MeOH, 120C seal ed tube MOH,

10% the H@ventlont (3S4SH3re-de xRy e x@nthiN-9-K) MetkiAl-3 [deliydrpxy-4-

NHO\ NNN.HCl . OfSchene 5 OH 13 12 10 An

i nfErRRIMEYDRYTPYANE A3 ogue cont ai ni ng two nitrogen

atons. in its ring has been prepared.

(3R, 4S) - 4- Hydr oxy- 3- hydr oxynet | di an

R g e e i
s 6. lklglaéﬁo,k@,t igmqhng(rﬂél% bé stL,c_Eiqutcew asefanatpge Hythissway;sit ifgalso to

we nown chemstr | - S, - : inati an

DutecamrarEates it Testinty obep lioqlliy b oty amipajon o

Ch%rraehg&g&a 36.usd863 1 6 FEB 2017 WD 2004/ 018496

PCT/ Nz2003/ 800186 14 362). Amination followed by

reduction of the imne and acetyl ation of the

=~ >< L,

BnO O\\ ] NaCNBH3 S | )
P

NHHCI N Ay 810 \

' L MeOH, r.t. N
OBn N
07Ny - OBn :
3 5

MeOH, 10% HCl | rt.

H o~ 0
N l NH 1. EtOH, HOAc N p ‘NH
Pd/C, Ha(q), r.t. |
HO N N/) T2 BnO \ N/)
N 2. NH4OH, MeOH, rt. k :N
8 . Scheme 3

10

As can be seen from Scheme 4 below, the intermediate (7) may be manipulated

to afford (10).
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15

resul ting secondary am ne gives conmpound (17). T
step of acid hydrolysis wth concom tant 1 @?55%7

WO gWy81848@t i on gives the inmino cycle (18). PCT/NZ2003/000186

Hydr ogenati on foll owed by cleavage of the diol noiety
and renoval of the acetate prigvides the desired 5
pyrazolidine (21). The pyrazolidine (21), or the
precursor N-acetate {20), may be coupled with a

vari ety of base anal ogues to give potential inhibitors
of the formula (1) of this invention. 10 0 H2SO4
HO10\TBDI\/BCI i m dazol@TBDMSO 0 1nH 1-0 OH OH H "

~JJ Acegone r.t. "D 20,,C OH D-xyl ose PDC
TFA, pyri\ihe DOM r.t. ?DMSO 3H3. DVSTBDVEO 0 &
t-Butyl bazatg, TBDVSO O 101 ~ 0 tol uen ,|

re ,;-%HF——G&-B@(—:HN— Boc N_éﬁli’il_@**o 15 ﬁo
pyri dy .t 2 TTEBBNGS "HO- 0 HOAc #4BIrt Nc PdAG H2(9)

HO ACOBHI\I'7NH BocH\W4 Ac OA o#2® 100C HO 18 HOod9 ™7 1
N8104 2. NaBH4 Et OH, HZO 0C Schenme 6 Ac HO N cHC
HO "NH ~NH . 2HCl ~--- MeOH,,.6QC

Other examples of the coupling of base analogues to the sugar analogue (4) are
shown in Scheme 5. This method can be used to prepare the compounds
(3R,4S)-1-[(8-aza-9-deazahypoxanthin-S-yl)methyl]-3-hydroxy-4-
(hydroxymethyl)pyrrolidine;  (12) and (3R,4S)-1-[(8-aza-9-deazaadenin-9-
ylmethyl]-3-hydroxy-4-(hydroxymethyl)pyrrolidine(13).

OMe
OMe

O ’

NaCNBH; QN
HO

MeOH, r.t. k ' ;N _

1

{
OH

. MeOH, 10%,
1. NHg, MeOH, 120°C sealed tube | gicy rp
2. HO"
N
Ho e
N X
, N
N | J
HO N
N
OH Scheme 5

13

An intermediate sugar analogue containing two nitrogen atoms .in its ring has
been prepared. (3R,4S)-4-Hydroxy-3-hydroxymethylpyrazolidine (21) may be
prepared according to the route outlined in Scheme 6. The ketone (14) is
prepared from D-xylose using well known chemistry (Lin, T-S., Zhu, J-L,
Dutschman, G.E., Cheng, Y-C., Prusoff, W.H., J. Med. Chem. 1993, 38, 353-



HO HO 20 21 An alternative nethod for coupling gtfes 2087

base anal ogue to the sugar anal ogue is

The al dehyde.

v .
Wﬂ@%ﬁ?—%& oxycar bonyl - (3R, 4S) - 3- hydr oxy-4- 15
fornyl pyrrolidine (22) is em}%:o
C

reaction to provide the 5

shown in
PCT/NZ2003/000186

yed in a Wttig-type
| i nked i nternedi ate

N-t ert but oxycar bonyl - (3R, 4R) - 3- hydr oxy-4-(2 16 FEB
2007 WD 2004/ 018496 PCT/ Nz2003/000186 15

phenyl et henyl ) pyrrolidine (23).

Subsequent

E;ﬁ%geﬂﬁﬁﬂa‘%n aBbvRar 19| eaveipa obtevimies arseacetylation of the

chloride salt.

Mareayitng $gpeRdaTy @RubE §IYeR GOBPAY

25) whi ch %2[@7961'%3‘?‘%’ gtéb & acid hydrolysis

( %ﬁ#@nﬁémﬁéﬁtré@dﬂéﬁbﬂgi@aZtlamimihan cgly (Biretingrpyermting fplgwed
X - -

w

7 o ek f 9 HRRARY) ardyro g0ty e SERPALs e fesire

f ol| nBy24\ne transformation to the hydrochl oride
sahrg%vslﬁtg‘ﬁ1 XSI\)I aqueous HCl gives

n a seal ed tube

(3R, 4S)-1-[(9-deazaadeni n-9-y1) net hyl ] - 3- hydr oxy-4- (2-
phepy lotDYkdiRY (219] beitHeeplayoisoctametaie (20 7ay lke gaupledpwith a

appreciated that the rout i i ' ;
DevagsbY £b o6 RIS S AR TRl T B SR (e i

varil e

angleees of 25 varying in the G4 substituent with a

vari ety of 9-deazapurine anal ogues. "Wttig"
10 N- Boc | C6H6CH=PPh 31+ Br" N- Boc

(cis/ tE@ns- mi Xt up@p, HAHO—Pg/ C Et BOMSCLimiEasEroMSE

- Boc (@
HO

HHO 25—+0624

Acetone, r.t. o
OH

D-xylose

TBDMSO o BH3.DMSTBDMSO 0
k 7""0 e mQ
J o )(
5

. THF, 0°C 7
N ’O)( ! BocHN—N
BocHN—NH 15 1

Ac0 |pyridine, r.t.

_ : HO—l
HO Ac
TBDMSO—PO HOAC —%N\N
7”"0 i - \-_//
N o 5
BocHN—NAc © \ H20,100°C HO
17
Scheme 6
H
HO N
k “NH .2HCI

HO

21

'R0 O NaChc

NN H®G"
DMF, 20 °C "f'o)(

H ~

THE HO 22 HO 23

o

PDC, TFA, pyridine | DCM, r.t.

t-Butyl carbazate TBDMSO—)
e ) [ille}
toluene, reflux ., >(
o (o]
14

Pd/C, Ha(g) N, :
2 k NH

EtOH, r.t.

1, NalOy4
2. NaBH4
EtOH, H,0, 0°C

Ac

cHCl HO— N.
NH

(o] ~
MeOH,60°C s
20

An alternative method for coupling the base analogue to the sugar analogue is
shown in Scheme 7. The aldehyde N-ten‘-butoxycarbony|-(3R,4S)-.3-hydroxy-4-
15 formylpyrrolidine (22) is employed in a Wittig-type reaction to provide the 5’ C-C

linked intermediate

N-tert-butoxycarbonyl-(3R,4R)-3-hydroxy-4-(2-



N 95 C sealed "Mannich" tube HdO H NH2. HC I'lef%m

" NI NP-\-~NoN7 NNH, MOL30 C, sealed tub
WORIPIPIBION aq. HO Hp 27 . Schene 7 16 FEB 2007 POWINZ2003/000186

2004/ 018496 PCT/ NZ2003/ 000186 16 Scheme 8 shows stil |

anot her alternative for the preparati on of sel ected

conpounds of the invention. This procedure uses the-

starting conmpound D- arabinitol, rather than

N-tent but oxycar bonyl - (3R, 4S) - 3- hydroxy-4-[(1 S)-1, 2-

SRR B0 il Ry oo

ro%@is‘@t‘u@}hyai’och(ojldé\ €IS (25)94Bich G&n b6 ABEdCHZ nnlch-type

PD%qlg{lq_n E;%@r?wdq\"_(ph 45{)11% CQWE%WW 23 hydrédy-4-

Khiarphemyaiympyseidinec26s kMieatment with 7 N.ammonia in methanol at 130

5 °C in a sealed tube foliowed by the transformation to the hydrochloride salt with

3N aqueous HCI gives (3R,4S)-1-[(9-deazaadenin—9-yl)methyl]—3-hydroxy-4-(2-
phenylethyl)pyrrolidine hydrochloride (27).

It will be appreciated that the route exempliﬁed in Scheme 7 can be applied to the
10 coupling of -a variety of analogues of 25 varying in the C-4 substituent with a

variety of 9-deazapurine analogues.

"Wittl
OHC H CH?PPh Br-
\< :N-Boc [CeHs T N-Boc
\ THF

H

22 HO- 23 (cis/trans-mixture)

Ollm,

H,, PdIC
EtOH

NHHC! oo — Het
o MeO N Boc

= meon
HG 25 5 24

HGHO oG

NaOAc N-_ Sy

H,0 QU \ B

95°C

sealed "Mannich"

tube

Y r‘{ H NHZHCI
= Nw/k \N
g ﬁ/\ \ l )
7N NH;, MeOH
N 130 °C, sealed tube X NHC,
HO 28 3N ag. “3INag HOI Hé 27

Scheme 7



Zhurnal 1984, 18(8), 958-62. NaBH3CN M:OH H
O HHIH2O 1 NH O~ Ph OH N/ NH HO N Schene 8 EI@%?ZW
wOL28#kled 0 The conpounds of the invention are peaiNeA103/000186
i nhi bitors of PNP, MIAP and/or MIAN. Table | shows
.inhibition constants for sel egfed conpounds of the
i nvention agai nst human PNP. Table 2 shows inhibition
constants for. selected conmpounds against E. coli
MIAN. Tabl e 3 shows inhibition constants for selected
~conpounds agai nst human MrAP. Tabl e 4 shows inhibition
(I\:;@Eangssllﬁwcfv@r bslsmal switeet atepetiveddoradhs rgeparation of selected
Mycobact eri um t uber cul osig. P I '
BPONET Sole: BT oy ThE Doy des (nsing compound D-
Pl agagglioym rafrarci than unN%leutb&ydaﬂwnﬂg&R43/)13'hydr°"y‘4'[(1 8)-1.2-
2004/ 01848 iECT/ i l2003/ 000186 17 Table 1: Inhibition
Cpr%"t’ygfﬂxé’ YdYHSIYMinan PNP  Conpound Structure No. Ki
5 Ki* 61 HO 16325 6.81.2 pMpMHO N\ r ~H N N NH2

HO 8 H O 1100 16.01.4 No120 pMpMHO\ | NH N N
D-Arabinitol PhC{-! of S |
~1 eq PhCHO i, NalOg
HCl HO— i H',PhCHO O~ PP
(J.A.C.5. 1943, 65, 1663) CHOR
i, PDC
ii, PhaP=CH,

iii, BH3.SMey,
then NaOH/H,0;

Y
N (o] 0
oAaTE qo _ e .
=/ LA ph |o>—Ph
HaN- N OHC © HO o

Khimiko-Farmatsevticheskii
© Zhurnal 1984, 18(8), 958-62.

NaBH3CN
MeOH

H
0 . HO | NP
HIH20 N / NH
2 e — N—/
7 NH HO OH
\
NH/Q/\(O

N%/NH

Scheme 8

10 The compounds of the invention are potent inhibitors of PNP, MTAP and/or
MTAN. Table 1 shows inhibition constants for selected compounds of the
invention against human PNP. Table 2 shows inhibition constants for selected
compounds against E. coli MTAN. Table 3 shows inhibition constants for
selected compounds against human MTAP. Table 4 shows inhibition constants

15 for selected compounds against Mycobacterium tuberculosis PNP. Table 5

shows inhibiton constants for selected compounds against Plasmodium

falciparum PNP.
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NN N OH 16FEB2007 WO 2004/ 018496 PCT/ NZ2003/ 000186
19 Conmpound Structure No. Ki Ki* 62 HNH2 4.00.4 91

2.0 NNpMmfMCdl ~~S~1J \ N
Compound | Structure ]
Npo. Ki Ki*
41 H 0 | 2.8nM No slow
N onset
\ [ N
HO— | N/J
N
HO OH .
40 H O 12.7 pM | No slow
N onset
\ [
HO N NT
HO OH

Table 2: Inhibition Constants against E. coli MTAN

Compound | Structure ) "
- No. Ki Ki
52 H NH2 17=2pM | 160+ 14
N M
\ ! N
s 2
o
OH _
57 H NH, | 9.0x1pM | 42£5fM
: | N , N
S N\ /)
o
OH -
58 H NH, 19
N Ay

®/\SWCN'N\ | N

OH




NHO 27 HNH2 47.08.0 1.0=0.3 N nMnMN NHO Table
3: Inhibition Constants agai nst Human MIAP CongdiihB8 2007

W 20Udt1§#% No. Ki Ki* 52 H NH2 870 110 22 3 RENUNZ003/000186
NpMS ~LNN OH62 HNH2 46.0 8.0 < 3 pM N A pM
C S\ I NDISLN HO27 HNH® No N Ninhibition at

10 N m conolar HO 57 H NH2 28050 3.0=0.3 N pM pM S\
I NN OH1 6 FEB 2007 WO 2004/ 018496

PCT/ NZ2003/ 000186 20 Conpound Structure No. Ki Ki*

Compound | Structure
No. Ki Ki*
62 40+04 |91£20
pM M
27 47.0+8.0 }1.0=03
nM nM
Table 3: Inhibition Constants against Human MTAP
Compound | Structure
No. Ki Ki*
52 g NH; 870+ 110 |22+3pM
N | XN pM
s 7
o
OH
62 H NH, | 46.0+8.0 <3pM
N N pM
CI—®/\S \ »
N
N
HO .
27 H NH: No
N%N inhibition
_ | at 10
Q\S\N//' micomolar
N
HO
57 H NH, | 280+50 |3.0x0.3
o oy
S N\ P
Ao
OH '




-

58 HNH2 51 nM No slow Nonset i IN S NN ~N OH

Tabl e 4: Inhibition Constants agai nst M/cobact er {UI'FER 2007

sis PNP Conpound Structure No. Ki .
w@‘j@‘i@gﬂ%@ 2 8HO INMPMHONH NN HO 61 H 8““3003/000186
40 24 1 pM NpMI~HHON6\INH2 HO12 HO 2.1 0.2
No sl ow N nM onset ~u INN HO41 HO 7 T 0.2
nM No sl ow N onset NHHONN HO OH 5 1 6 FEB 2007
WD 2004/ 018496 PCT/ NZ2003/ 000186

[;Compound Structure

No. Ki Ki*
58 51 nM No slow
onset

Table 4: Inhibition Constants against Mycobacterium tuberculosis PNP

ComNp:und Structure i i
8 1.3+ 0.1 422+ 2
nM pM
61 540 + 40 24+ 1 pM
ﬁ pM
h 2
21202 No slow
12 !
‘ nM onset
_ \"4
”°h
41 H o) 7 +0.2 nM | No slow
N onset
\ /| NH
N/
HO N
I
HO OH
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Tabl e 5:

I nhi bition Constants agai

fal ci parum PNP  Conpound Structure No. Ki

33

H O 500 pM No sl ow N onset
M No slow N onset

‘H O 45 =

nst Pl as%wg}@?

WOQuu/0i8468 No sl ow N nMonset MeS ~ H N N -PCT/Nm)3/000186

3M No slow N onset S H LN HOB HO 8

I_mn
|_D|l

Tables 1, 2, 3 4 and 5is the initial
constant formed by 5 'the enzynme-i nhi bi tor conpl ex,

RS ey

um di

00|atlon

"S"B'%tér‘i%b“?t 'F%Wﬂ’é’”b

HNW HO31 HO 4.3
HNN HOHO K, as shown in

i nhi bition

i P?%@”’F""

s| p@oatRind | 8ghttuse ndi ng 1 nhi b| tion.
bi ol ogNeal | y| ef fecti ve constant. Furtrdﬁ Aspect $(1 10
Thecomgounds of the TnygntT@n are USeldiy TH gbONg JI5Fe
base formand in the for M | onset
MeS \ A /JNH
N N
33 H O 453 uM | No slow
N onset
MeS \ {/ 9/NH
Jo
HO|
8 H O - | 500 pM No slow
: N onset
HO \ /] /JNH
o
31 H o] 4.3 uM No slow
N onset
HO \ // 7/NH
N N
HO
HO

K, as shown in Tables 1, 2, 3 4 and 5 is the initial inhibition constant formed by
the enzyme-inhibitor complex, and K* is the equilibrium dissociation constant for
inhibition that is observed following a period of slow-onset, tight binding inhibition.
Ki* is the biologically effective constant.

Further Aspects

The compounds of the invention are useful in both free base form and in the form
of salts. Thé term “pharmaceutically acceptable salts” is intended to apply to

non-toxic salts derived from inorganic or organic acids, including, for example,
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of salts. The term "pharnmaceutically acceptable salts”
is intended to apply to non-toxic salts derivéd FE®207

wo BRLAfbe or organic acids, including, for exaopina200b/000186

6 FEB 2007 WO 2004/018496 PCT/ NZ2003/000186 22 the

~follow ng acids: hydrochloric, sul phuric, phosphoric;

acetic, lactic, fumaric, succinic, tartaric,

gluconic, citric, met hanesul foni ¢ and

p-tol uenesul fonic acids. The active conpounds nay be
adm nistered to a patient by a vari et routes,

i rtﬁbudn‘nomngaraaidsauydrncrsmmtswnhurir:,npm:atp @rmc asetig, dﬁ?@aﬁumaﬂc

| gg%ﬂ cgﬂnsét %?@hgcawq-gﬂs R %tﬂnesﬁlwcb HofuehBsulfonic acids.

ely according to the nature
of the patient and the nature and extent of the

‘Eh ! dﬁ{yﬁ;c??m\?aequb& @a@%e % |ﬂ|n%£l‘érje}{ t6 %epatlgﬂsé}gﬁ vEﬁ’éty a:m routes,

rn the range | ess t han £
m inciugingresal admisisieatisinl jnjestiont or m@ahﬁq’mm@%ﬁ%ﬂ I@F %‘P””" ©

?L?%ng%{%g{ S&,er %tdhq?rﬂ%fgg%r i ar&ywﬁe@%cgﬂmbotro%baﬁﬁdre of the

ions, for exanpl
t ablatwns ,andaps udamse apdvsd@errg ofdbe @ngq!% to glgstﬁ%qﬁgqi orypigally the

ggers” 3 H&'Huﬁ{aﬁ%ﬁ ki iANRe #4eebd teROWD 10Dd Iligrams,
Pe Bt er ora dosage regimnes not |isted here.

Inptehiaablakml.‘eto TQﬁ)rmlihgmns:orrpounds may be 15 tabl et ed

wi th conventional tablet bases such as | actose,

sucrose and corn starch, together with a binder, cwa iquid

d| $ontoea r arhioistratipentheasempoundsr ¢anAe . foTIAtST e Sqiger tiaul

di ar?éagét}oﬁxaﬁpg)%meﬁgmleﬁé alphuRE, [RldRE, Boluﬂich'l% suspensmns and

ing ag be potato starch eaq L. oral
acmlsmnawbrtshe Suabmrmathmya'@ewﬁﬁdwé‘é’ﬂdﬁwtET%éf” © other o

Q her o TRARRR LR i néié‘dhh CHl QM kAMIS Fm fth@\t@lcﬁpbt]@@s may be
may~ 589 ea('i orns i nclude carriers suc t h,
vvattebleteddwmtdwmmtlonahtablebbaﬁﬁstﬂlﬂémas dactRse, sugiRsFNd Q?&rhs are

as a E%rmcg%p&%% wﬂ@%r%%ﬁg éwt%%ﬂfaa@t‘irﬁaht OThe binder may be,

SUS agen ounds may al so

ad nfonexanmle,obduy stargheartaelating theadigﬂg@g;a@pg, eg%&ma)y bgspotato starch
ac Cﬂpér@h’lk %cféi' ArHiQHé ISt 38ayBE RlagREsiSmlstezeate TIther components

nprise one or- nore other ingredients
sucmcaas@pthogs orﬁlradgwr@ﬁén@r beafdedn oil or a
phar maceutical |y acceptabl e surfactant. The conpounds

may be present as ingredients in cre f or .t opi
30" hiduidrfosns indusie ctacsrlgkuwctbra%‘dé@aé”ﬁgeg@ﬁ’@ﬁé@{‘“ B Gthout otner

Pre h SAEBedtlaldsceptabhrB@aldr stabénding agent.
accég%rﬁ%%e g\é|evgnt toe%33|3§t pegssage t hrough the skin

nucous nenbranes. Suitable creans are well known

to HES&nituhbEdndy alddeparddministered by injection in a physiologically
acceptable diluent such as water or saline. The diluent may comprise one or
more other ingredients such as ethanol, propylene glycol, an oil or a

pharmaceutically acceptable surfactant.

The compounds may be present as ingredients in creams, for topical
administration to skin or mucous membranes. Preferably the creams include a
pharmaceutically acceptable solvent to assist passage through the skln or

mucous membranes. Suitable creams are well known to those skilled in the art.
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rr({Jounds may further be adm ni stered by neans be FEB 2007
A rel ease systens. For exanpl e, they REAYNZ2003/000186

| ncorporated into a slowy dissolving tablet or

capsul e. 5 BRI EF DESCRI PTI ON BF THE FI GURES Figure 1

shows the kinetic curves for human PNP inhibited by

compound (8). Figure 2 shows in vivo inhibition of

nDuse MIAP. 10 EXAMPLES The foll ow ng exanpl es

ther illustr t. (I :
U.B?eEP'BP%L(T ha y%@@he |§j\ene¢1%g58r? iB% rr?]egiﬂgl(}l?%uts teatli1 etd orelease
t heystxanpFasexan@le, eyl maydieOhcoEbGited DI #HSloBhBdissdNamg tablet
BnO NBoc -'~NBOC ~ L NB,, 2. NaBH4, EtCH, 0C DVF, O C '
Yo i peﬁ. 12 MOH cHC, r.t. Scheme | HO BnO-"
NH. HCI r ' NH. HCI 1l OHOBn 4 3 20 Exanple 1

5 %E E Bﬁ&g@(ﬁﬁpﬁ&f'ﬂéﬁcﬁ@eé" hydr oxy- 4- (hydr oxynet h

pyTrolidi ne
N-tent But oxycar bonyl - (3R, 4S) - 3- hydroxy-4-[ (1

Flgﬂ; ha(r%gtgxﬁﬁ%ﬁg !:\]Jrl%g ngldHug'laﬂePNli %h |t9d b}?onzp (é)
soI ution of 1 6 FEB 2007 WO 2004/ 018496

PCE{QH%@%JV\%OIQ}/%% il%’ﬂbition of mouse MTAP.
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EXAMPLES

The following examples further illustrate the invention. It is to be appreciated that

15 the invention is not limited to the examples.

HO

HO 1. NalO,, EtOH, 0°C HO BnBr, NaH 5”07
NBoc k NBoc NBoc

DMF, 0°C f
OBn

2. NaBH,, EtOH, 0°C
OH

MeOH, cHCI, r.t.
Scheme 1

BnO
;NH.HCI k NH.HC!

OH

20 .
Example 1
N-teri—Butoxycarbonyl-(3R,4R)—3-hydroxy-4-(h_ydroxymethyl)pyrrolidine (1).
N-teiTQButoxycarbonyI-(3R,4S)-3—hydroxy—4-[(1 S)-1,2-dihydroxyethyl]pyrrolidine
(3.4 g, 13.7 mmol) in ethanol (50 mL) was added dropwise to a stirred solution of



sodi um periodate (3.4 g, 16 nmmol) in water (25 m_F)(E
while maintaining the reaction tenperature at!6 FEB 2007

wo hR468a6d 1 on was left an additional 20 m n afg@r/Nz2003/000186 -
whi ch tinme sodi um borohydride (2.0 g, excess) was

added portionw se while agaijj ensuring the reaction
tenperature was mai ntained at” 0 C. On conplete 5 )
addition the solid was filtered, washed with ethanol.
(50 nL) and concentrated in vacuo to afford a syrup.
Chromat ogr aphy afforded 1 (2.74 g, 92% as a syrup. -
EXgb@l® @eriodate (3.4 g, 16 mmol) in water (25 mb) while maintaining the
N-tert-But oxycar bonyl - ( 4R) - 3- Azt BeN 20l QY aft
TR ATRATITE! & 16 (D G5t LRl eoP g g e ater
60%n@h tirie SOEIURT BBrohJdritlen(20d g, vaxsessidieas agindt pertighwise while
to a stirred solution of benzyl hrom od Lorlednplet
 eRsnana Y BegesrBn BreS g RIS ng QTP
s On 060 leeschd didsi fitarddh evastesiwith ethansuSpenisiapd aragentrated in
- allowed t rmto .t .. .dil | of\ 1005 syrup.
m_)V,acwé’@%&WWWHP\AEPEﬂma(t%%aﬁ’ifgﬁ%%ﬁ%%&%é r o oP
(MgS™), and concentrated in vacuo to 15 afford a '

syr_u)%m‘é‘,hronat ography afforded 2 (350 ng, 96% as an
oi IE f2was used in the next step without e
DUle-ftérQ-BUtdWcaEcmyNER,3R)-3-benzy|oxy-4-(benzyloxymethyl)pyrrolldme

| 3R _4R)-3-B oxy:.4- (b | : : i di

o hydebonpeinmericse (43" R Agen ol BEBEebRy By nifel Syas added
was%&s?&f\ﬁs(etz &) r;.is),tﬁ@dtﬁohﬁbn of bér;z@_Blﬁ)@nﬂrg: (300 BLnR8Immph and 1 (200
net hano oang_t I es S d .
T Sl e B 1 O H S ) Bt usbddilciesuing
CO”&%}%&M&E%& RlIYESdIE varmafd ot.ddBited withdolhgm GO0 BL), qeashed
?ﬁ{ \E\/i@h@gt%,ﬁ _(% h‘@.g,’ob{?ﬂ'egﬁl n@%r%%ﬁ&é@) ,é%wdgér?]n%%azte%’ ?nj\iacuo to

15 (M aftdiia Rrdd Chronidtdgraghyediicrded 2 KPS0 NRCIRGHRAS angy wich was

137.6, . .25 128.9, 128 8. ..1 3, 128.2, 79.3, 73.7,
71 bsBely e il SgP WIEOH PAICER B apl o 4

(3R, 4R) - 3- Hydr oxy- 4- (hydr oxynet hyl ) pyrroliidine (4).
Hydrochlorjic acid (5 nL, 12M was added dropwi se to a
stilEP‘é'a‘p&$ution of 1 (2.3 g, 10.6 nmol) in 3

et heraR)-6 Benzyloay-4-(benzylexyraethypwrroidine pygpqqpéoride (3).
I T St i W A
46. Gnetharfl EERLLAAT the\Wes R Ryrh D84 SBrrexCior KChoat g8l 6o Qrpeempletion
25 tt'cx:e Peagtjfcfn v(s)/as concentrated in vacuo to afford 3 as the hydrochloride salt (330
mg, 90%). 'H NMR § 7.35-7.21 (m,10H), 4.48 (m, 4H), 4.08 (d, J = 2.9 Hz,1H),
3.53 (m, 1H), 3.44 (m, 3H), 3.24 (m, 1H), 2.65 (m, 1H). 2C NMR 8 138.0, 137.6,
.25 128.9, 128.8, 128.3, 128.2, 79.3, 73.7, 71.9, 68.7, 49.6, 46.4, 44.8.

Exainple 4

(3R,4R)—3-Hydroxy-4-(hydroxymethyl)pyrrolidine (4). Hydrochloric acid (5 mL,

12M) was added dropwisé to a stirred solution of 1 (2.3 g, 10.6 mmol) in
30 methanol (5 mL) at room temperature. After 1 h the reaction was concentr_ated in

vacuo to afford 4 (1.:63 g, 100%) as an oil. "°C NMR 8 71.9, 60.8, 52.1, 47.9,

46.6.



N1 n-BuLi, -78CNNN ~I N 2. DV, -78C N ?E B M
Ani sole, Diethyl Ether O H5 Ow O ON 1. n- Lqu 07
WOZBE/MSHEN N ~ ~Nr 2. N DM, -78C Br THE 0PHTI/NFZ2003/000186

Schene 2 Exanple 5 5 7-N-Benzyl oxynet hyl
-6-tert-butoxy-9-deazapuri ne-9scar bal dehyde (5). 5-

Benzyl oxynet hyl - 7- bronb- 4-t ert - but oxypyrrol o[ 3, 2-d] pyr
imdine (400 ng, 1.02 mmol) was dissolved in diethyl

ether (10 nL) and anisole (5 nL) and cooled to - 78 C
n-Butyl lithium (600 L, 2.5 M was then added dropw se

at such a rate as to maintain the reaction

tenmpgermat ure below -70 C and the resul ti ol ution
Ie?@\(or 30 qin at,-78 C. Dinmethylfo e (100

was thengcaddedpaRd the reaction left stirri for
addi ti onal ,§O M n and thepgguenghied with wat mnd
al | owed tocwaf mY¥o r.t.. The reaction was thendi]
with ethyl f@e (100 , ni) _washed with water

m.), brinegf30 ni), dried%é&ﬁ d concentgated in
vacuo to afford a syrup. PUFP%IPE liaE:ﬂ]‘?rby H
chromat ography afforded 5 (270 ng, '15 78% . 'H NWR 8
10.29 (s, 1H), 8.62 (s, 1H), 7.98 (s, 1H), 7.34 - 7.22
(m 5H), 5.79 (s, 2H), 4.53 (s, 2H), 1.71 (s, 9H). _
13C NVR 6 184. iME156. 63, 152.6, 150.0, 136.7, 136. Me

NS
ut &d
s

128, 9,—028. f,_427.8, 118.28U8474C 78.3, 71,05 2N S

Exanp| e B0 _B8- Ara- 9- deaza=6-m L
et hoxy-= -Nﬁéﬂxﬁghydropwa)wy?’p)-puri ne- 9-car bal deNyd
e (6). n-BaLi (0.7 nL, 2.4 WF was added dropWSg, to a
stirred solution of 8-aza-9- _

br onp- 9- deaza- 6- net hoxy- 7- N- (t et rahydr opyr an- 2- yl 8 - pur
ine (530 ng, 1.7 mml) 1 §,EkB,2007

Example & .
7-N-Benzyloxymethyl-6-tert-butoxy-9-deazapurine-9-carbaldehyde (5). 5-
Benzyloxymethyl-7-bromo-4-tert-butoxypyrrolo[3,2-djpyrimidine (400 mg, 1.02
mmol) was dissolved in diethyl ether (10 mL) and anisole (5 mL) and cooled to -
78 °C. n-Buty! lithium (600 pL, 2.5 M) was then added dropwise at such a rate as
fo maintain the reaction temperature below ~70 °C and the resulting solution left
for 30 min at—78 °C. Dimethylformamide (100 plL) was then added and the
reaction left stirring for an additional 30 min and then quenched with water and
allowed to warm to r.t.. The reaction was then diluted with ethyl acetate (100
mL), washed with water (30 mL), brine (30 mL), dried (MgSO,) and concentrated
in vacuo to afford a syrup. Purification by chromatography afforded 5 (270 mg,
78%). 'H NMR & 10.29 (s, 1H), 8.62 (s, 1H), 7.98 (s, 1H), 7.34 — 7.22 (m, 5H),
5.79 (s, 2H), 4.53 (s, 2H), 1.71 (s, 9H). °C NMR 5 184.8, 156.63, 152.6, 150.0,
136.7, 136.6, 128.9, 128.5, 127.8, 118.4, 84.4, 78.3, 71.0, 29.0.

Example 6

8-Aza-9-deaza-6-methoxy-7-N-(tetrahydropyran-2-yl)-purine-9-carbaldehyde
(6). n-BulLi (0.7 mL, 2.4 M) was added dropwise to a stirred solution of 8-aza-9-
bromo-9-deaza-6-methoxy-7-N-(tetrahydropyran-2-yl)-purine (530 mg, 1.7 mmol)
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-78 C under an inert atnosphere. The reaction WdsFEB 2007

wobl MO%JL%for an additional 30 mn at -78 C angciRken003/000186
.0 nm.) was added and the reaction allowed to

vvarmt_o roomtenperature. The breactl on was quenched

with water (50 ni) extracted®With tol uene (2 x 100

m.), the organic |layers were 5 conbi ned washed with
brine, dried (MgSO™4), filtered and concentrated'in

vacuo to afford a solid residue. Chromatography

af i@ ﬁﬂlﬁc@@ ra_g A 58l viodunddr ahNferb athfbs#Bere( SThelrekptiorBwas stirred

gH)for arll_bggdlthﬂal fél_q)\m at3—7§3%(a[?d %\?3_5@6 (é F%Lé&/ﬁé%dé%ﬂ réd the

13%2&10(11 'Blloﬂé‘& tol\ﬁéin’q\%d;rofmltggxp@ramrél The résetiob waslqi@ﬂ@hed with
: BnOVale[ (_@ mél e@trgctﬁgdqg_@lq@r\e Nglgadnﬁf t§ I\%%_lr%c Ié';@rg( were
s NJ?M@g(Fggﬁég(ﬁﬁ bl\ll-ﬁlqévgigu/suc(mgwmlltared and @:oilpsmtr@tedm vacuo

N C

2. terafiord a pelidresidug.  CRremAtadr ﬁ#dr%%é@g%o&x ONMN76 10.43

%5[ 2 871 (s, 1H), 6.85 (dd, J=10.0, 27 Hz, 1H), 4.25 (s, 3H), 413 (m, 1H),

yl ) 888 méif‘ ) _-(510 5.5 Y5 Y 53 e I ”EEWA&‘% 19 69 dY154.5
be”%{i(gﬁgw b o3+ 8578 @l o8 wt@yrzmdl n- 4- one( 38, 4S

10  benzyl oxynet hyl - hypoxant hi n-9-yl ) nmet hyl ] - 3- benzyl oxy- 4
- (benzyl oxyxymet hyl ) pyrrolidine (7). Sodi

cyanobor ohydr i 100 ng, 1.59 mmol) was de to a><

stirred sol uti 5 (22(5511 0.64 nmol) and \HC\I/k
(19@n0 Oj 0 NaCNBH3 S l )
k :NH.HCI . Nl \y ———— Bno 5/]\1/

MeOH, r.t. N
0OBn \ N/) ® ' —C :

0] H OBn

3 5

MeOH, 10% HCI | r.t.

7

o § o~y O

N| NH 1.EtOH, HOAC . ’ "
P Pd/C, Ha(g), rt. ‘
HO N\ NJ 2 . S N /)
' ACN 2. NH40H, MeOH, r.t. N—!
o 8 OBn 7
Scheme 3
Example 7
15 7-[(3R,4R)-(3-Benzyloxy-4-benzyloxymethylpyrrolidin-1-yl)methyi]-5-

benzyloxymethy|-3H-pyrro|0[3,2-d]pyrimidin-4-one(3S,4S)-1-[(9-deaza-7-
benzyloxymethyl-hypoxanthin-9-y|)methyl]-3-benzyloxy-4-
(benzyloxyxymethy!)pyrrolidine (7). Sodium cyanoborohydride (100 mg, 1.59
mmol) was added to a stirred solution of 5 (220 mg, 0.64 mmol) and 3.HCI (190
20 mg, 0.57 mmol) in methanol (5 mL) and stirred overnight at r.t.. The reaction was
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20 ng, 0.57 mmol) in'rrethanol (5 m) and stirr
overnight at r.t.. The reaction was 1 6 FEB 20(?#6 F‘@BZUW

WO EHMMH8496 PCT/ NZ2003/ 000186 27 then concenPCANgG0§3¢P00186

vacuo and redissolved in nmethanol (2 nL) and cHCl (2
m.), stirred for 1.1n and tRén concentrated in vacuo
to afford a solid residue. Chronatography of the
resulting residue afforded 7 (202 ng, 63% as a solid.
IH NWRR 3 7.87 (1 H s), 7.32 (1 H s), 7.31-7.23 (m

Fg-né% pﬁncej){rat‘fd d@a%a %ﬁél’ﬁS%\@d lgarpé]mgrc?% (nL?E%d cﬂl‘i:g& mL),

st’un%ldl) for B.M3&anddtheh sortebtreted @PHyac® @4 dftord 1 s0@ yesidue.

P outrionrfinortf ey ind rdeidlo byl 7 e Bplasor.

13RMR 5 T37. GH, sl F1324( 11-1258 R31-I28. (fn, ADS5BO (82813 4.56 (s, 2H),

73980 20, 4485, 200 467 G024 KT 73 6548 g ¥ am
Eggmikje% 7.1 ngzH) 301o(t J= h81 Hz, 1H), 2.79 (d]J 4.7 Hz, 1H), 2.55
( (Phyidk &(%ﬂ"hﬂ% &DHE\%%’ @é(% M%En{‘;%ﬁ%‘rd“% %“1/%%1376
0 231, %’gida)al ﬂagg Z,eﬁ%vl {083 31 28, 3izgsu; 1?%@%{? 112/@:(9?13_)7 81.3,
Zg§93I6%?O7L?S1 V14 |7Prse&8l9nlé%4 %16 ‘f%sphere of hydrogen
gas for 24 h at r.t. The reaction was then filtered

throu%h celite and concentrated in vacuo to afford a
solfX onatography and i on exchange of the solid

af fm dry1$ SQé?é’azHﬁypoﬁi%m%ylammihyﬂ]e&syﬂmkyw-t h m p.

250 N
5 éhvotrexwe%wﬂpv#?' gl B, Gorhesthy {180 i oY e an
H F"&rlmgn Q%a(alysH(ﬁO mé) wer% @Eﬁéndeﬂoin%tﬂa?\o( 03 IHL) ar)d acetic acid

br 4) L] 86 Re"gi=h sgtag Ui o a1Tgg e Phpyoddn s fbr 24 n e
111’t1 ThéZectiodAnds tHE0. flierdaithBoughScelite did BonceRRMB (ilviskapuo to

cal 1 6N4 65. 1301, I e )

o attord S ROl ) SR8 T B3N Ge of he st fordFe 38 mg,
Fﬂg@% %ﬁ aSNBrlufé sdfid i, m|N 226-260 °O: 'H &MF{BB 7M421H, §)H7.34 (1H, s),
< | n
a5 Brra). 35k R 9 s QHsmserz: (Hem 246 M ¢ 2.0m2),
r.to iy GBN of), OB B0 2. 35 (18¢ hesre: 741Hz) 2.12 (1H, brs). *C NMR 5

 155.8, 144.1, 142.8, 130.0, 117.3, 111.1, 72.9, 62.7, 60.2, 54.8, 48.9, 47.3.

HRMS (MH+) calc. for CyH:sN4Os: 265.1301. Found 265.1302. Anal. Calc. for

C1oH1eNO5.%H:0 C, 52.7; H, 6.2; N, 20.5. Found C, 53.0; H5.9; N, 20.4.

O @

o ¢ NH; ' NH,

. y X
NT/ll\ H N N
BRO \ NS 1. POClg BRO— / Pd(OH)2 HO N\ | N/)
—t‘N ﬁN : \
OBn

2.7N NHalMeOH rt EtOH, r.t.

9 10

oBn 7 OH

Scheme 4
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wéﬁ%ﬁ@ﬁ)‘ 1 {(9-deaza- 7- benzyl oxymet hyl - adeni n- BeyNysRbE00186

-benzyloxy 4 (benyl oxynet hyl ) pyrrolidine (9).
Conpound 7 (1.2 g, 2.12 nmol ),cwas added to phosphoryl
chloride (20 m-) and the resulting suspension heated
to reflux. After 51 h the reaction was concentrated
in vacuo, diluted with chloroform washed wth
saturated NaHCCB3i brine, dried (MgS®™), and

copefmpled. £d in vacuo. The resulting residue was
redi ssol ved.

NH3, | A
s ot 34! H@é’ceé‘aa‘?y)%éloégm%‘iy]seanérggt Heé WIER, %gh{'gxy ¢
TheehgR&Yyhrfethyifsy rraliaiee(®).r abegound V4t.dg, add myoel waggdded to
gygﬁggﬁ%@fé’ gra h ptrgls)a{r[gi(%ée riSLf‘_ﬁth%J %Ensﬁoq%/ﬂeaté@to rendVRafter
15k, thebreditidrbwas caientrsteBlin véadyo, Hiluteg vgthpqinlorgppjm washsd with
ﬁé’satumd h@%&&( nprln? Fﬂrﬁéd“ﬁgéé?gz%d %%r?z% ff'ZQtedJ/n vdeud. The
3. %u(ﬂﬂg estdle Was8 TedissohedH)n 78! Abia(im memqpol gn@ihq [fesulting
11-1 1 3C 1
bt sl e A AR phy it Stk o
12%020en3r3&d]4n v&&ﬁ: ﬁﬁd pWiiied By, chTQmatogvaphg to atford 9 (0£3 g, 69%).
a ?ﬁj‘ﬂ @8238 &, Sl’H)5'?7g(br 81y 792 22253 IsH 8. (oD 2M), 5.51
(3 AR -la M92@FazaacbeaHm 2513, rmi)h§u4]8 (8- Zﬂadﬂaﬁy(d,ag 2.9 Hz,

i e R s et 8 oo o

ﬁi "cb@' n(41l—m 2)71a@f 1\H)9160(NMRy5 ssizrsr B, Sm‘tﬁﬂﬂ @.&3 138.0,

?teg&apvoﬁ%%@s% oAbt 1 2 g 4 EBYI4 B8y T, 77876,

congegiioat €d.d, Bs\easao $522 540,01 828, HHraIp.
Chr onat ography on silica gel afforded 10 as a solid.
1H NMR (D20) d 7.83 (s, 11-1), 7.13 (s, 11-1), 3.88

(qE)!amFés‘lz , 1 H, 3.56-3.32 (4H m, 278(t J =

(dd(3RJ4&) %%Deagtagéwh 91yl)_rb1e8g?]1%ﬁ§%%x§ A |‘|) 3
2 (ydrbmeRiypibiine gi0) 166mbMihc( D200 0,188 mpah and PIC

ARy Sk q @%tl?red under
54. 350 mo. ‘(p% @w) AVETRBNFDE ﬂﬁﬂ- n %EF%M f( %fﬂ&é g%gous
264 o 46despne kst hvaﬁﬁeM(‘gD4 Ha‘BroBEBeQ@O?l’ he\pgaction was then filtered

Zoo?érgt}gsh4c§ltepggc4 Ic\:lgr%c%(r)lg'ateg %20309 to %d g\é?lrup. Chromatography on
silica gel afforded 10 as a solid. 'H NMR (D:0) d 7.83 (s, 1H), 7.13 (s, 1H), 3.88
(q, J = 4.4 Hz, 1H), 3.56-3.32 (4H, m), 2.78 (t, J = 9.0Hz, 1H), 2.62 (dd, J = 10.7,
6.4 Hz, 1H), 2.47 (dd, J = 10.7, 4.2 Hz, 1H), 2.16 (dd, J = 8.8, 7.0 Hz, 1H), 2.03
(1H, m). ¥C NMR (D20) d 150.1, 149.6, 145.1, 129.6, 113.3, 108.8, 72.5, 62.8,
60.3, 54.8, 49.0, 47.3. HRMS (MH™") calc for CiaHigNsO2: 264.1461. Found

264.1457.
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HOO NN NHHCI ONIN NaCNBH3 N +N HO ~~~JJJ g 84
NJ MBOH r.t. N4 H6 11 OH 1. NH3, MeoH, 1248 FEB 2007
WQggHddst¥abe McOH, 10% cHCl, r.t. 2. H30+ H RCZ/NZ2p9300186
NNN(& H NI J NJHO/ NHONN.N .HCO OH
Schene 5 OH 13 12 5 Exanple 28 (3
R 4R) - 1-[ (8- Aza- 9- deaza- 6- net hoxy- 8- (t et rahydr opyr an- 2
-yl)-puri n-9- '
yl) met hyl ] - 3- hydr oxy- 4- (hydr oxynet hyl ) pyrrol i di ne
(11). Sodium cyanoborohydride (100 ng, 1.59 mol) @@g
added to a stirred soluti @of 6 (340 10 ng._41. 3,

and ™43 190 ny; SW ) Ihciethanol (5 wdy
stlrrﬁ ni gRt )Chx_onal_ogx.appd

resul ting residue affo dedﬂ 11 (Mdgh, ng, 359
solid.®1TH VR 5 8. 390
H, 4.17 - 3.94 (m 4H) 4.12 (s,

(m 2H), 294-279(m 2H) 2.66 - 2.82 (m BH),
2.35 - 2.09 (m 2H), 1. ~ 13C NMBOHA0%,
162.6, 152.2, (140.1, 1 ?Bipéf : 'i%’%g%, EeR..70,
86.9), 74.3, (68.3, 68. 3(64 3, B4.2), 62.6,](56.2,

56.1), 54.5, (50.6, 50Nq?) (47.7/ 47.6). 29.7.125.2

21.8. Exanple 11 (3R -[ (8 Aza- 9- deazahypofa h
i n-9-yl)methyl ] -3hydr y420 //’l‘”“

(hydroxymet )pyrr P ne (12). Concentyoat ed
hydrochl ori c 1 n, 12M was added t N ution
of 11 (50 ng, ®-44 mmol) in methanol and sthsre
over ni ght and Ohen concentr at®femd Vacuo toorafford a
solid residue which mas 12

Example 10
(3R,4R)-1-[(8-Aza-9-deaza-6-methoxy-8-(tetrahydropyran-2-yl)-purin-9-
yl)methyi}-3-hydroxy-4-(hydroxymethyl)pyrrolidine  (11). " Sodium
cyanoborohydride (100 mg, 1.59 mmol) was added to a stirred solution of 6 (340
mg, 1.3 mmol) and 4.HCI (190 mg, 0.57 mmol) in methanol (5 mL) and stirred
overnight at r.t.. Chromatography of the resulting residue afforded 11 (150 mg,
35%) as a solid. 'H NMR 5 8.39 (s, 1H), 5.90 (d, J = 9.1 Hz, 1H), 4.17 — 3.94 (m,
4H), 4.12 (s, 3H), 3.67 ~ 3.52 (m, 2H), 2.94 — 2.79 (m, 2H), 2.66 — 2.52 (m, 2H),
2.35 — 2.09 (m, 2H), 1.70 — 1.56 (m, 2H). "°C NMR § 162.6, 152.2, (140.1,
140.0), 133.5, 131.6, (87.0, 86.9), 74.3, (68.3, 68.2), (64.3, 64.2), 62.6, (56.2,
56.1), 54.5, (50.6, 60.7), (47.7, 47.6), 29.7, 25.2, 21.8.

Example 11

(3R,4R)-1-[(8-Aza-9-deazahypoxanthin-9-yl)methy|]-3-hydroxy-4-
(hydroxymethyl)pyrrolidine (12). Concentrated hydrochloric acid (1 mL, 12M)
was added to a solution of 11 (50 mg, 0.14 mmol) in methanol and stirred

overnight and then concentrated in vacuo to afford a solid residue which was
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triturated with nmethanol and filtered to afford ZFE(B3§007

wd%ou&%f% as a solid. 1H-NVR 6 8.13 (s, 1 H),pdr/Rz2008n00186

7 H, 1 H, 3.86(m 1 H, 3.66 - 3.43 (m 2H),
355 (d, J =5.7 Hz, 2H), 3.40 (m 11-1), 2.44 (brs,
1H). 13 C NWR 6 154. 7 145. 4, 137.1, 134.7, 128.6,
71.4, 60.6, 60.6, 55.0, 48.0, 47,9. 5 Exanple 12
(3R 4R) - 1-[ (8- Aza- 9- deazaadeni n- 9-yl ).nret hyl ] - 3- hydr oxy

( Lotaig Wit meRSRPS HoiRE RIS CAE) M M eIy TR
Se%'seFé guqﬁ al 3429 J& evenai gt 3.88N, 1eacs son 3103 3 ¥As2H), 3.55

then co cen 'rated 'in vacuo and the crude resid

r edd, slisoBveldz, i 2k ngd Admol HY, 2.-44bys, . CEAMR 8 WI‘_")'/ dfa4, 1371,
al I a [ e action was

conggﬁt1£ 6?1a£g%0(r?/[%g%vgggo4%—§d47{ﬁe resul ting residue
purlfled by chromatography to afford 13 (61 ng, 84%.

%%6‘9&}52 4, 151.5, 139.1, 134.8, 122.7, 71.7,

550 48.4, 48.2. 15 O H2SO4 HO-1 O

: TBM@R) -1i[(8-&z2-0t derrERdsOin Spxd npethyl- Ay ds axy-4-

r Yh | 7 N N
e e 0 i aen, DB IER 1 v
b Bnmvanat e hEBENBTS Gesled ige =t (24 B Q¥atBIant ef Jsseaction
11 {78} infindthanol (1
i S S i B g
N. NkL) end aHG!. (1Bodinerdaaliowss tq gand pq‘yer}q@jj The reactton was
concentrated again in vacuo and the resuling residue purified by

chromatography to afford 13 (61 mg, 84%). °C NMR § 152.4, 151.5, 139.1,
134.8, 122.7, 71.7, 61.1, 60.3, 55.0, 48.4, 48.2.

Q H80;  HO™ o TBDMSCI, imidazole TBDMSO—)
@OH éH]_m.o [ %HT"'O )
Acetone, T.t. 5 = _on 0 )(
HO L ceton | ’O>( DMF, -20 °C o'\
 Driose PDC, TFA, pyridine\DCM, rt
TBDMSO BH3. DMSTBDMSO— t-Buty! carbazate TBDMSO—)
O nno D s nuo —————— ""O
: THE. 0°C ., )( toluene, reflux ., )(
BocHN—NH "0)( U7 BocHN-N O d
16 15 _ 14
Ac;0 pyridine. r.t.
HO HO—
Ac c
TBDMSO O HOAC HO N Pd/C, Ha(g) HO i
—_— /N —_— NH
§ EtOH, r.t.
BocHN—NAC O)(Hzo 100°C HO HO

17 1. Nalo,
2. NaBH4
EtOH, H20, 0°C
Scheme & .
H Ac

Ho— & cHCl HO— 1°
“NH .2HCI - NH

< ; 0 B
HO MeQH, 60°C HO

20
21



10

20

30

17 18 1. Nal0O4 2. NaBH4 Et OH, H20, OC Schene ‘FB;‘?B%
cHCl HO Ac (NH 2HCI - ~NH Hd MeOH, 60C HO 20

WOSKEHPIE®P WO 2004/ 018496 PCT/ NZ2003/ 000186 3PCT/NZ2003/000186
Exanpl e 13
5-O-tert-Butyl dinethylsilyl-132-0isopropylidene-a-De
ryf hr o- pent of uranos- 3-ul ose : '
(tert-butoxycarbonyl)hydrazone (15). A toluene (150
m.) solution of 14 (11.5 g, 38 muol ), tert-butyl
carmaglie 1617 9, 128 mmol) and pyridiniump 5
tol uenesul fonate (1.15 g, 4.6 nmol) was stirred .
ov &Rt tghtButyldhpethylstiyl-1,200his epropylidéne-o-Baerythrn-peatofuranos-

g SR OR300 15 550 HY o o
Purli4f (1d&t goa8 lymoly Herb-bratyb garipbkigte afl 7 @r d@8 mrBolf 88d Pygdinium p-
799 il ' . 8 =
el 8 D86 o) YA S oo 0™ on
( g,cainptetibnheireadior)wasl@aghed’ witmsairfted NakE @:san®Mpjer, dried
1 3 8 03

Wi, Hepebrdelifpeh vacoe® g ¥ gty it by
82 @Lrorﬁétograplﬂﬁaﬁord%ﬁ (12.8 @ 79%2)8a£0an 7. 5] NMR26 843 (brs, 1H),

18- oes (B LM (58 2@%@ 1931005, £9€(&4P21 5 1z, 1h),
3 (71 ént 2Byt1o4q/<sa9rbpny4m§sd 3H) 141|s 3H),-0.82 (s, 9H), -0.03 (d, J =
L0l B A TEE 5L LG deae T 2 662 20
Conzﬂ exe7 4,581k, 18‘.5-.0MRMS-5IQHT)TBéIQ\, 1608 AAED.SIr aPPR2521 .t Found

3@%%3% solution of 15 (12.5 g, 30 mmol) at - 78 C
inert atnosphere. The reaction was allowed to

vvarmto r.t., 20 quenched cautiously wth nethanol and
theE @ &sul ting solution concentrated in vacuo.
The=FTRE Syrup obtai ned was co-distilled with

al | 3B test-Bhtanytadooal/1hydrazind)os) Orte)t-tiuty lairhethgl sl Gl-3-H2 oky-1,2-

9 AR ik AR U S DRI i B 1w
5. 6950 #mol) was3addet@ropWie to a stirred solution of 15 (12.5 g, 30 mmol) at -
78 °C.under an inert atmosphere. The reaction was allowed to warm to r.t,
quenched cautiously with methanol and then the resulting solution concentrated
in vacuo. The crude syrup obtained was co-distilled with aliquots of methanol (3
x 100 mL) to afford 16 (12.5 g, 100%) as an oil which was used in the next step
without further purification. 'H NMR § 6.29 (brs, 1H), 5.67 (d, J = 3.7 Hz, 1H),
4,62 (t, J = 4.3 Hz, 1H), 4.24 (brs, 1H), 3.75 (m, 2H), 3.72 (m, 1H), 1.46 (s, 3H),
1.38 (s, OH), 1.27 (s, 3H), 0.82 (s, 9H), -0.03 (s, 6H). °C NMR 5§ 156.9, 112.8,
104.6, 80.7, 80.4, 80.2, 65.0, 63.1, 28.7, 27.1, 26.9, 26.3, 18.7. HRMS (MH™)
calc. for C19H38'N2063i: 418.2499. Found 418.25009.

1

Example 15
3-(1-Acetyl-2-tert-butoxycarbonylhydrazino-5-O-tert-butyldimethylsilyl-3-
deoxy-1,2-O-isopropylidene-a-D-ribofuranose (17). Acetic anhydride (10 mL,
excess) was added to a stirred solution of 16 (12.5-g, 30 mmol) in pyridine (30

mL) and the resulting reaction allowed to stir overnight at r.t.. On completion the
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4.62 (t, J = 4.3 Hz, 1 H), 4.24 (brs, 1 H, 3.75
2. 572 (m 1 H. 1,46 (s, 31, 25 1.38 (s, OF) B A

wd2@70{sa96 3H), 0.82 (s, 9H), -0.03 (s, 6H). 13EcikMR263/000156

156.9, 112.8, 104.6, 80.7, 80.4, 80.2, 65.0, 63.1,
28.7, 27.1, 26.9, 26.3, 18.73 HRM5 (MH#) calc. for
C19H38N2(6Si : 418.2499. Found 418.2509. Exanple 15 30
3-(1-Acetyl -2-tert-butoxycarbonyl hydrazino-5-Otert-bu
tyl di net hyl silyl - 3-

dAigcn&nl &%Léﬁ&ﬂ@%{mﬂc{f&%‘r‘nﬁ é§Q;Q[3)-g1i_I 2oL WeahoR it 164 Ho, water,
é{u'faﬁg? mll-gfd OBy a ﬂtftl’(e%zthé o@garﬂ’@la&l@ﬂ)\hés Hred’ngJ)eﬂltered
t°he res

[ ]
O\aed tihegy filfratet cqncentratqqq/ng\l(ﬁggp (ré@e g%éfld?aﬂggid@ gm@égo goél,}nflc%n by
Z%ﬁo/ngahgér%g?)? 5%?&%%%89%?804%) §@a rcS%GFléé%fbllV\B{S NWiR 81724 (brs,

orm washed with 10% HCI

Wty 5.75 4@t LiF S8tz NHHCSH2 (i A& HBAPizn 1Ehet 64 fark™-2 H
c%eﬁﬁ?z?‘gd} 44 W) );?|8t76(5 egl= Angdyk hﬂ-l)f Bl7or@g.es = 11.6,

I N vacuo

ford crude
PL3.8 Hzc aH),ah0Dys, 3ehin @@Qsogﬁhpmz 3 fgblr)dgag { 3(%' §8é (s, OH), -

477 7 b
o/%%(s,@@dﬁewﬁgegww; 1122"\’3’043 822@ £ 055775629 62.0,
stsd 9.5, 47.0226.7, 26.3=24.12 1|az7 HRMS | (th )ogal@d@r 0311—1_,41N207s‘
87 d J=11.6 Hz, 1 H), 3.70
(d‘g61 éa% ?7?“8&45%2% ( 2.09 (s, 3H),T?55 (s,
1.42 (s, 9H), 1.28 (s 3H), 0.84 (s, 9H), - 0.03

E Hb C NWR 8 174.5, 155.2, 112.7, 104.7, 820
ﬁaml7,629 62.0, 55.0, 28.5, 27.0, 26.

21 (35, 48)62-AcetyRBE-diyHo-3515)- ofihigaiomeiBranydroggpyrazole

8i6§?§|r ﬁgg{]oy}ftlog]ol%;o(% & gprl[\ T}@S 70% acetlc acid (20 mL) was
hydéamgl'@lt HYO ]°G4}vhymmxyl'wrr§§@m@g s@gggn wg\s §{Iq)v|qucb{f cool, diluted”

| ?glal w%rge mg&@g%ﬂé’ t %qﬁxe%uggglh}loﬁ BxtrAiePwiet biﬂor@fﬁrﬂ (2 x 100

eate 100 C overni ght.
r esll) tandgthemlthe AQuEONE Jayer| wak BONCENERISH i diapYR &aﬁ%‘t%sym

eer v a0 Pl B SO Tt o o

| ayer
Wi CROQUIRI B!} BUBCUE T.074T 186 65.&y8arb, 21 4nSIRMS (MH)

(agelenlsr GiRafHas e, FURERGIRIEPTY o | ""228@ -

112.7, 74.7, 69.6, 65.4, 62.4, 21.4. HRVB (M#) 20

,cal . far 97H13N204 189. 0875. Found 189. 0876. Exanpl e

2-Acetyl -3-[(1

5 (ssmmmwxwaw p-dibygrorysihyiiribyirogypgazaigine  (19)

Soﬁgue(a]niagwng? & {/%Séoﬁ %gvﬁ)t TRL $RSesiPRNdesbuitndof methanol with
(38,48)-2-acetyl-1,5-dihydro-3- [(1S) -1,2-dihydroxyethyl]-4-hydroxy-pyrazole (18)
(200 mg, 1.11 mmol) and stirred overnight under an atmosphere of hydrogen.
The reaction was filtered through celite and the filtrated concentrated in vacuo to
afford a crude oil. The crude product was purified by chromatography to afford
19 (85 mg, 43%) as a colourless oil. '"H NMR § 4.64 (dd, J = 5.7, 3.4 Hz, 1H),
3.90 (m, 2H), 3.61 (m, 2H), 3.36 (dd, J=11.7, 6.5 Hz, 1H), 2.71 (dd, J=11.7, 6.0
Hz, 1H), 2.18 (s, 3H). °C NMR 8 174.5,75.4, 72.7, 68.2, 65.2, 56.4, 21.5. HRMS
(M") calc. for C7H14N2O4: 190.0953. Found 199.0951.



10

15

20

25 (38 4S) - 2-acetyl -1, 5-di hydro-3-[ (1
2-di hydr oxyet hyII 4- hydr oxy- pyrazol e (18) IE(B:B 2007

Wﬁﬁ“*@%‘% mol ) and stirred overni ght under anPCI/NZ2003/000186

at nosphere of hydrogen. The reaction was filtered
through celite and the filtrai%®d concentrated in vacuo
to afford a crude oil. The crude product was purified .
by chromat ography to afford 19 (85. ng, 43% as a
colourless oil. 1IHNWR 8 4.64 (dd, J = 5.7, 3.4 Hz,

el (m 24, 361 (m 2, 3.36 (dd, 3 =
71 (dd, J = 11.7, 0 Hz,

2. BR.42)-2-Apptyl- fél(_ybm 8- Wﬂ#owm%yhpy@olwm%@@ Pﬁgbolatlon of

564
Foaﬁg%irégg’%g%"ﬁ%l) lﬁl\gfﬂarﬁﬁ 53mL ®hs %W@@SG%@QSW@SOIUUW

PCIY @@mgp@@@i@é‘l@gmg@&,mp@l) 1:8water (6 mL) at such a rate so as to
(3 faydr

Flin 58 ey O OHYERY i s ooy
mbli3p MG el waﬁéﬂde(dspm%wm tcatﬁﬁééasmﬁrr@;mss@sm at such a rate so
St b ’i@%aﬁﬂét‘r\tthgr}ea&fonst@mp‘éﬁt réto@aéeanﬁjoﬁ"pcémplgfé 4ddition the
nmmol ) 1n water (5 i) such a rate so a

mafgFciamweR allpwae e dYﬁrtnePﬁJéf atflagh ghropatograpiy grade silica was
CogmeRlth e r&a%ﬁb#gh@ﬂ{eor@ﬁglﬁhggu Sp(ei'@ign 2T céﬁ&en‘ﬁ%ﬁéd‘%ﬁ@?&’uo to

portlonMAse to the resul t|n ensi on such a rate
soaﬁ%{g & whigmpelidai hhe ﬁ@ldrwa%pwdredt I@«m@mm@pav tg affordrdp (51

h I
onrEO1BLPE SUAILB00) B RSFLISILIES 8l S8 iy e
t 0= t4h7eHZB‘dd); B0t @nd =thé Hzeétrll)t?o.h‘g (rsuthe ALBdAd wWas 11 8, 5.7 Hz,

t i_n C " af [
SomFERRIEE T VAHS e BB 2a g e 8 RSP urSg 185 ee2
ny62.3689.8,451.4 HRNtSJNPés)sami for CLHLNMR: $61043%5. (EhhndJiG# 0920.
5.7, 3.3 Hz, 1 H, 3.91 (q, J =4.7 Hz, 1 H, 3.75
(d, J =4.7 H, 1 H, 3.3 (m 1 H, 3.28 (dd, J = -
11EsamBle719Hz 1 H, 2.75 (dd, J =11.8, 5.5 Hz, 1

H) ,
s laRAG A Lﬁ%%%ﬁ"*%ﬁv'%wa‘@&éﬂfgﬁ% g i (15

Fo(m-()i \Amla@nM)dropys&qukcamplsmﬂe_msolutmn of 20 (15 mg, 0.08 mmol) in
(3 ﬂ.{l gié iodli 21
Coﬁ'cghr?h)g 1;% ¥a ?\%Ve@,ﬁ ;ﬁé’ﬁ@éclﬂ&k ggétaag%lo efBPBQw %he reaction
st wap eencemitratedan vecuozto gffprd &) (180me91 Qﬁ%))le}s nsmuhmcnmue salt.
(1s €, LeS [ reACt | ads~

h. I%l;@ﬁ% ggtggo &‘ﬂ JZO%\/%L‘IEC@& eﬁ%ﬁatsgalj ﬁ%&cuo%&aﬁi%?d&; 3
2160285y, 100% as its dihydrochloride salt. 1H NWR
S4.60 (q, J =2.4 H, 1H, 3.73 - 3.31 (m 5H). 13C

NVR S 72.6, 68.3, 60.2, 54.1. 1 FEB 2007



WD 2004/ 018496 PCT/ NZ2003/000186 34 / OHC "Wttig"
H ] CSHSCH=PPh3] = Sr- ~N-Boc N-Boc THE HO 22 W@ BB 2007
wa Sdo3bidse8s- m xture) H3, Pd/C EtOH HC NH HChciNNBoS3/000186
MOH HO 25 HO 24 HCHO H CIl NaCAc NN H2ONJ 95 'C
seal ed tube "Mannlch® HC 4 NH2.HC INIT N 7 N
NH3, McOH N 130 "C, sealed tube HCI Ho 26 3 N aqg. HC
Hp 27 Schene 7 Exanple 20
N-t ert-But oxycar bonyl - (3R, 4S) - 3- hydr oxy- 4- ( 2- phenyl et h
enyl )pyrrolidine 5 (23) To a suspension of
benzyl tri phenyl phosphoni u Nride (1.75 g, 4.97 mol)
in dry THE (10 nL) under akg at 0 C was added 1.6 M
BuLi_in THE (2. 38w@l, 3. 73D and the deep red
g for 10 mn.

sol dt\g | eft StiuckipRg awi t hout codXi
After Ye-¢oo0l i-rg—to—6—C—the al dehy2°°(335 ng, 1.56
THE
nol ) (Gary B. )
Hg 22 Hgs 23 (clsitrans-mixture)
Hg, PAIC
EtOH

/
HCI
NHHC N-Boc
. MeOH
HO 25 s 24

Ci
HCHO vy
NaOAc N N
H,0

AL
85°C N
sealed lube
“Mannich”
Y
/ T c
_— N \N
~ J
7 N NH3, MeOH
N 130 °C, sealed tube
HS 26 3N ag. HCI Hs 27
Scheme 7
Exampie 20

N-tert-Butoxycarbonyl-(3R,4S)—3-hydroxy-4-(2-phenylethenyl)pyrrolidine

(23) To a suspension of behzyltriphenylphosphonium bromide (1.75 g, 4.97
mmol) in dry THF (10 mL) under argon at 0 °C was added 1.6 M Buli in THF
(2.33 mL, 3.73 mmol) and the deep red solution left stirring without cooling for 10
min. After re-cooling to 0 °C, the aldehyde 22 (335 mg, 1.56 mmol) (Gary B.
Evans, Richard H. Furneaux, Andrze] Lewandowicz, Vern L. Schramm, and Peter
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Evans, Richard H Furneaux, Andrzej Lewandow c n
L. Schramm and Peter 1.. 6 FEB 2007 WO 2004/ oﬁ%)%@ 2007

WOHEZSI03/ 000186 35 C. Tyl er (2003), Synt hedCI/NFR003/000186

Second- Generation Transition State Anal ogues of Human
Puri ne Nucl eosi de Phosphoryl ade, J. Med. Chem, in :
press) in THE (5 nL) was added and the m xture
stirred at r.t. for 12 h. The reaction was then
quenched with water (1 nL), dichloronmethane was added

t
g,o T'T‘E%)Sdr o eér;%gger %{)gg é&r&{@%ﬁerg\%?h'@gn%&6$8§%é ‘Analogues of
watl-@xma(nll%mE)chtaoyidng:’meinorw‘@gnewa@rﬁéaw an gresagin THF (5 mL)
CO%%”S%%H' 254 'trib_ gﬁ\%% shifbloned by 9‘2%9“‘@%&%5‘&.‘8% was then
afforded a ca. 1:3 cis/trans m xtur up
( 2%0enghedoditipgvatan (IVRLY).3dichinremetiGDe18Rs a8dpp i 08 rrdﬁsand the

7. ~ , . =

L o poy Sy il san, spt Pvfen’ Ghpol Sl (fg

3. 3zen watep @5 mpR). gkyi@g] over Fjagngsiug s(ug‘atega@d cancentratiop7n vacuo

( mfol%@ei 6)9 cﬁﬁzn(é%agré&ﬁy %‘ﬂ‘or? %T'% ca, +: 3"&5/’[5’?%4% ((4ng fH%:; 1 a63yrup

3. 4290 (ngy 64 24)'H NMBE3Q0VHE, @DCI@ &npr(xstragq;-b? 2&(anP)e6.49 (d,

21 15

N- tent > Bl Ve S BHIH I R-A879 8- WA 5y 4T (3: JRERT e 2

yI )WMIZHJ)I 2183(@4)1H) Tio46 (sa 961l ¢isi A7 O, SH), 6. 58 (d, J = 11.6 Hz,
b I h

el SRR o 1E B SR T T 1M o 202t

et i) 02.88 20, ‘rHL)) 1ags,dtjed 10 % Pd/ C (250 ng) and the

suspensi on was stirred under an atnosphere of

hydrogen for 12 h. After filtration, the solvent was

rerﬁ)(aamplemvacuo to give 254 20 ng (87 % of the title
%Q%Wgug%ygﬁy 3;8] 3%'4%h€(§p&y%-p%g}hy89yﬁgmme (24)
2H)TO 2.6 (msoltipn 2. @4 ( mN-tett- beuoxyqaregnsdﬁ@RﬂR -hydrogy-4-(2-

pori T here e Rine ) Gobing Yo, If rarFETiny pes acdec

conwef/cs Pdit (250rroglaand §)e sus@nsion wasstingg, um;i@s agzatmosphere of

ghyégogeﬁggr %gh Sﬁi?e %I? 4aéi@§,i‘th%45 véé \%QQ rerﬁé%d% vaggo %Odlve 254

28 18g. (SE%ambtf@ tiie compound as a syrup. H NMR (300 MHz CDCI3) & ppm:

(3R 4§ F%qf@@ 41@2 3%‘3{)}?{ ?4)0%'&7%{ ") Sighem, 21), 2.04 (m,

hydr oc n-of
N- t i)t -1188t (mx YR einid, - (-3 R 4R)s, %yﬁﬁmR@Q@MMzeﬁpceb t5 ppm

(ol Ralrbral afi a0y e 10sRY Ffryiol by FEREAY 15517,

sol 142.@8) 1218183 @ds.at, 496.G7f ©98.880( 71419?1 TAT263r (53eti\aRl. 90)f (49.90,

| heeg ki ERl PR MIE B oRageagk ooy et ol vene

Example 22

(3R,4S)-3-Hydroxy-4-(2-phenylethyl)pyrrolidine hydrochloride (25) To a
sdlution of N-tert-butoxycarbonyl-(3R,4R)-3-hydroxy-4-(2-phenylethyl)pyrrolidine
24 (254 mg, 0.87 mmol) in methanol (1‘0 mL) was added conc. HCI (~12 N, 4 mL)
and the solution stirred at 40 °C for 30 min. After removal of the solvent in vacuo
and azeotroping with toluene, the crude title compound was obtained as a
greyish solid (202 mg, 0.89 mmol, 102 %).
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greyish solid (202 ng, 0.89 mmol, 102 % . 16FES2007
WO 2004/ 018496 PCT/ NZ2003/ 000186 36 ' H NVR ( 30L6 NIES, 2007

wd\/ﬁ@'ﬂo%}e 8 ppm 7.14 (m 5H), 4.22 (m 1 H), p8r/&22003/000186

(dd, = 11.8.and 7.4 Hz, 1H), 3.39 (dd, J = 12.3 and
49Hz 1H), 3.14 (dd, J = 12.3 and 2.8 Hz, 1 H),

3.02 (dd, J = 11.8 Hz, 1 H), 2.71 (m 2H), 2.20 (m 1

H, 1.84 (m 1 H), 1.62 (m 1H. 13C NVR (300 Mz,

MeOH d4): 8 ppm 142.94, 129.93, 129.89, 5 127 56

75.56, 52.90, 48.55, 47.28, 35.18, 34.44. Exanp

( 3 MSIR 13O0 EHDebz&HEd. N ppo: pat i(m, SH 4. a%(rnyﬂi]*L :3 ﬁ?y(éh?‘ J=

ﬁé@&é (‘gg‘iﬂgﬁﬁé g:"%cy) 04} %55%(92@ 149, 813480eNS 498 and

pheygymgmmyl 3.9 (daylJi il hé szcqu@tmo(m &) 2820 194 1y, 1.84 (m, 1H),

ie’)%' P A & d{“g’!@#ﬁ ;eﬂl-{%agﬁjgg—é HE St g%g%ﬂg 29@37%29 89,

f onpabdetrysk; 5RAD, 48.5504 70238, 18%018) 34Ad. sodi um acetate (70
ng, 0.85 mmol). The mxture was heated to 95 Cin a
seal ed tube under stirring for 12 h. After cooling,

t hexdmpte 23 own slurry was diluted with 1, 4- di oxane (3

21| |($ ngj aﬁ&eﬂggzzan% gﬁ,lac*rg gavmmg'é)-{/lﬁ*aﬂﬂa]g% ﬁ?ﬁf&i&bﬁﬁ- onto

coppenpitiag)pyralidim (26) oreesl/spemsion shoride 3R 484 3riydrozg4-(2-

% Pﬁ‘e?ggm“&f OPQn’i%y’PgoN%%g% g§4 bRg! 9%3)7 ﬂqn—(o?) ap'ld g)chbro o-

1|'|)deaﬁap5ﬁném118?.hl)g o373 thnaty inIvwdier (2. Z)mLQ oheiis aﬁdﬁdﬁf aqueous

" prmrtaagio 10 by 0 34 R AT see R e R Pty B gD The

PP Mhixiked wad, heldtdd 36,95145. nﬁ)% sdaled 9\9:;8 188erldijrrin@ Jors#R h. After
129. 82, 127.

49, @thgﬁh%garﬁfotgg\ég s?ug@ J E%E gs’dlo?%neo 93 mi?aﬁdgthe dark

( 3 Fbréﬁ sdlulidrPproangsrbde ohto-sHicy! C)oimmhychiorﬂathgfde?ffo;dqdzthe title
c?o?r%oﬁﬁgf YL P O ioye@or&v%r@h Ars Yo bR Bfos). 'H NMR (300

' pheMerMBMH)dly IS Sk d3 Tt {s; YH), igetohg) 1HY-7cHl (or SH)p¢56ds oI B, 4.18

ot (o] SOROAA T3 0 e Oh R o 1 SENSe] B {204 (m
:IE)I %l_‘elrﬁ? zﬁa(gm?]gﬂostgvr(m ngi)fpm 8n, mH)AfabeNMED(ﬂODrI\gHz tNteOH-dy): &
up prMnddheholS1atRl Hrd% M@I@gnﬁ?seﬁ afzsgpg‘g @g@bégl}gﬁ‘t Jee.81,

30 $47 ¥§ s, sﬂﬂgﬂmt 56 18l 4c0bt a7 BE3FLA €348 UMM
chromat ography was treated with 3 N aqueous HCl (4

m.) at 40 C for 1 h. Lyophilisation afforded 31 ng (39
% Eﬁ(a,lhf fe24itle conpound as a cream col oured solid.

B A4S (0 Bazandonin-ayhinatnyl: 3Ry droxy-4-(2-

phenylethyl)pyrrolidine (27) A solution of 7-{(3R,4R)-(3-Hydroxy-4-(2-
phenylethyl)pyrrolidin-‘l-yl)methyl]-4-chloro-pyrrolo[3,Z-prrimidine 26 (70 mg,
0.196 mmol) in 7 N methanolic ammonia (4 mL) was heated in a sealed tube at
130 °C under stirring for 3 h. After cooling, the solvent was removed in vacuo.
The residue- was taken up in methanol and the crude material preabsorbed onto
silica. The material obtained after column chromatography was treated with 3 N
aqueous HCI (4 mL) at 40 °C for 1 h. Lyophilisation afforded 31 mg (39 %) of the
title compound as a cream coloured solid. TH NMR (300 MHz, Dzo):‘ 5 ppm: 8.40

(s, 1H), 7.83 (s, 1H), 7.26 (m, 5H), 4.33 (m, 4H), 4.07 (m, 1H), 3.80 (m, 2H), 2.75



h

10

15

(s, 1 H, 7.83 (s, 1 H, 7.26 (m 5H), 4.33 (m
4.07 (m 1 H, 3.80 (m 2H), 2;75 16FEB2107 ! ¥ es A

WOsHH/338496 PCT/ Nz2003/ 000186 37 (m 2H), 2. 3’¢T(Nﬁ2003/000186

1H), 1.90 (m 1H), 1.66 (m 1 H). 13C NVR (300 Mz,
D20): S ppm'(note that sone peaks are doubl ed due to
sl ow conversion of rotaners): 149.54, 144. 47, 142.40,
133. 05, 129.05, 128.85, 126.51, 113.64, 103. 48,

74 87, 72.96), (55.34, 54.87), (52.59, 52.09),

criTo A 6 M, 3. a3 e G MRt Rio: o
V\éanCQnofEI that SomeGieRls arOdeHPedNHUE0\ sldw Qehversom b notdmers):
§ ik AR B0 B b D e e
l\/b$2 6 K65 3K SO8R), N92. 56{C6339)- (826, 6883 30162.BxabpBe ES-

S ST P for G ghtNe: (MeH): 98, 18791 call, 3384328 o (oo

xant hi n-9 -

yl)met hyl ] - 3, 4-di hydr oxy- 4- hydr oxymnet hyl - 3, 4- O- i soprop
yli denepyrrol idine (29). A solution of am ne 28

( Boi s, Tet r%ﬂﬂxﬁron Lett. 1996, '37‘ 2097 2100)

S \/4,\ OBu
HO OHC NJ HO j__z//\\
><C3:\NH + Compound5 =~ b =/
o}

Scheme 3

28

H o H  o'Bu
N _ N
HO \ / JNH HO \ /] LN
nal N N= ><o N N
HO 31 o 30

H o'Bu
N

N7 |
MeS MNH MeS— ;mN
HJ:/\N N= }:/\N N
HO 33

P
g 32

Scheme 9

Example 25

(3S, 4S)1 -[(7-N-Benzy|oxymethyl-s-O-tert-butyI-Q-dc/aazahypoxanthin-9- :
yl)methyl]-3,4—dihydroxy-4—hydroxymethyl-3,4-O-isopropylidenepyrrolidine
(29). A solution of amine 28 (Bols, M. Tetrahedron Lett. 1996, 37, 2097-2100)
(0.50 g, 2.88 mmol) and aldehydé (5, Scheme 3) (1.0 g, 2.95 mmol) in 1,2-
dichloroethane. (50 mL) was stirred with sodium triacetoxyborohydride (1.1 g, 5.2
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. f Olcbavantrated tB(Eryrmsba%mmhétogryabhm hﬂ tbew@mdt(ed(@ﬂ@lm‘m

15 (0.50 g, 2.89 mmol ) and al dehyde (5, Schene %
g, 2.95 mmol) in 1,2- dichloroethane. (50 niL) §E 2007

' th sodiumtriacet oxyborohydride (1.
wci%d&%@‘z%g%’“ y y ( ﬂCﬂNzﬁmg/oomw

07 WO 2004/ 018496 PCT/ NZ2003/000186 38 mmol)
for 1 h and then was washed wkgth aq NaHCOBi dried and
concentrated to dryness. Chromatography afforded
title conpound 29 (1.16 g, 2.34 mmol, 80 %9 as a
syrup. 13C NWR (CDC13) S 156.2, 150.3 (), 150.0 (CH),
137.5 (¢, 131.8, 128.8, 128. 2 127.8 (CH), 117.1,
1Idm6l) fdrlBh @nd@ﬂeﬁwaﬁ@aﬁhe(@)vlth 82 NRHGIH) drléﬂﬂiam corgentrated to

03 ng%r‘rorﬁgfoa;rapﬁg? aﬁ‘ordé§ tlﬁe (:&‘Fl%bun@% 8‘1 182§ 2334 ﬁ'ﬁ@ 80 %)
(%‘é aﬂ@ruﬁx [} NWIR ¢CDCBUS yE6 2; dBA3BY,piE0eh(CH)N1 87§ (FheB1.8,
ey EChy S I8 T 4B0r 1 P ST P 2i( Rl Sb{CHIAT72

som ig37, 80, 128051 48.4qCHLN22.1228.61¢BH)). i n et hanol (30
m-) was stirred under hydrogen in the presence of 10
% Pd/ C (0.25 g). After 16 h additional catalyst was
adldﬂinp\lﬁdzeafter 24 h the solids and sol vent were

&go‘ﬁi d- gg #?%@gyﬁﬁﬁgﬁ%inﬁh%ﬁgﬁgw s kAl dFHyHl-@xy-4-

N'Vﬁ%ldrﬁﬁ?ﬁ@@)hyml‘ﬁ@-l?oP(O@)/hdejmyzrql@t)e (3DAA somtlz)n onz& 01 g.

(%1 21'” %t%ar:}ol (%qurﬂr‘? w%g%grr%%ﬁgé %Qgeni@ﬂ‘% Qré?_%sce of 10

EX%nPh/E @725 g) After 16 h additional catalyst was added and after 24 h the
t

96[@5)%%049 ﬂggﬁes%r : glnl Irﬁrg% lﬁ )&FXA% Letégdglﬁdéﬁ?%‘éﬁ title

( 0¢drBp@lLind03BQRYN.P3 nMin 04 284) laareosyr(r2. BCrNIMR (6RdOOHEN57.7

(25 T3 0, DI AT TEE S D g0

[(MB@M[VBQH&QOM@Q (Q18;) 62914, 2802 (Ptdwpd titl e conpound
31 (0.095 g, 0.34 nmol, 85 % as a white solid. 13C

NVR (D20/DCl) (at 85 C) 3 153.8 (CO), 144.7 (CH), 138.0
(C)sxa&@nem(m 118.5, 103.8, 78.8 (C), 70.1 (CH),

@zﬁ??ﬁﬁ%a& 'a%v??*ag%*i'ﬁ'??i‘?m é‘-"ﬁx?m"ﬁ'q%?"s 4- di hydr

oxy\yéroxymdthylpbrmhﬂmey(qayr r Al salitiom EB83P. (0.15 g, 0.398 mmol) in

Et hyl di i opyl am, n
g{,eé zzggf'gg)oa’(‘% %ﬁ: 8‘?5% rm_)OI %O\g?r&ejt sta'hﬁ f %and then
Hfgg NHa
t he Stir r f A
sol1l9{a ﬁr#{%%ev%ﬁ Céoé'%po H(g’ﬁ n(glqgté %H(;Il% H{e c?éusglé) ers oa \ﬁlglte solid.
I n "TRVNMR (DIQ/DCI) (at 85 °C) § 153.8 (C) 144.7 (CH), 138.0 (C) 132.8 (CH),
118.5, 103.8, 78.8 (C), 70.1 (CH), 63.5, 59.5, 57.3, 49.3 (CHy).

Exampie 28

(3S,4R)-1-[(S- deazahypoxanthm -9-yl)methyl]-3,4-dihydroxy-4-
methylthiomethylpyrrolidine (33). Ethyldiisopropylamine (0.2 mL) was added
to a suspension of 30 (0.14 g) in dichloromethane (5 mL) followed by
methanesulfony! chloride (0.045 mL) and the mixture was stirred for 1 h. The
resulting solution was processed normally and the crude product, in DMF (3 mL),
was treated with sodium thiomethoxide (0.13 g) and the resulting mixture was
heated at 90 °C for 4 h and then partitioned between toluene and water. The
organic phase was washed with water, dried and concentrated. Chromatography
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was treated with sodi umthi omet hoxide (0.13 g) and the.

resulting mxture was heated at 90 C for 4 h ah8 RERe#07

WaarHia$¥hed bet ween tol uene and water. The oPGAMZ2003/000186

phase was washed with water, dried and concentrated.
Chr omat ogr aphy 16 FEB 2007 \A® 2004/ 018496

PCT/ Nz2003/ 000186 39 of the residue afforded 32
(0.075 g). .A solution of this material in nmethanol (4
m.) and cHCl (4 nlL) was allowed to stand for 1 h, and

gg%@%gg%@ﬂ%ﬁ%@gggﬁ%i @fbrﬂi‘gg%s le%?f ?’s‘lg'\%eﬂigpip%ﬁgtﬂénol 4
1419 a6EHHCI X35mB) WS alidvidsd o étehd) forl1 8, GndkAeh Qoncedirdted to

( Heessso dirs 52 S0+ a2 % 4o R sl CHBIRIEPAS & 1524
34(Sp 1480QCHY QsCB\/R:)Nw&/b%CNF*, 1\’%9% M2.9N78 (C), N.OUCHD 608,

HO_37 36_Schene 10 _ 10 Exanpl e

(3P8-4518-3-939! 'zghilg‘?ﬁ%nt hi n- 9-yl ) met hyl ] - 3- hyd
roxy-4- (nmethylthionethyl)pyrrolidine (37). -
2,4,6-Triisopropylbenzenesul fonyl chloride (3.0 Q)
was added to a solution of 1 (1.0 g) in pyridine (20
m-) and the solutiom 15 was stirred for 16 h, then
was warnmed to 60 C for 4 h. Chloroformwas added and
t hggsol uti on was swth water, 2Maaq,HC , and.aq
Na gk mal shng fegehr omat ogr gave
1.125 of 34 as a coheurle glass. A s tion of
0.45 % of this material inudVF (5 nL) wasugreated with
sodigum thiomethoxide (0.2 g3 and the m Xxtureswas
stirred for 0.5 h. Toluene was added 20 an¢ the
reacti on was processed nornmally to give 0.115 g of
crude material. A '

' . BnO
H o _ W OMe
N N
: A\
oy ST wor ST
N N= N N=
_ I '
HO a7 HO 36

Scheme 10

Example 29

(3R,4S)-1-[(9-Deazahypoxanthin-8-yl)methyl]-3-hydroxy-4-
(methylthiomethyl)pyrrolidine (37). 2,4,6-Triisopropylbenzenesulfonyl chioride
(3.0 g) was added to a solution of 1 (1.0 g) in pyridine (20 mL) and the solution
was stirred for 16 h, then was warmed to 60 °C for 1 h. Chioroform was added
and the solution was washed with water, 2M aq HCI, and aq NaHCO;. Normal
“processing and chromatography géve 1.125 g of 34 as a colourless glass. A
solution of 0.45 g of this material in DMF (5 mL) was treated with sodium
thiomethoxide (0.2 g) and the mixture was stirred for 0.5 h. Toluene was added
and the reaction was processed normally to give 0.115 g of crude material. A~
solution of this material in dichloromethane (5 mL) was treated with 4M HCI in



solution of this material in dichloronmethane (5 -

was treated with 4MHCl in 1 6 FEB 2007 Wo 16 FEB 2007
W(??O(M'/O{%% 96 PCT/ NZ2003/ 000186 40 di oxane (3 gt}/nNz2003/000186

After the solution was concentrated to dryness.

The solid residue of 35 was gdissolved in nethanol (3

m -) containing 7-N benzyl oxynet hyl - 9-deaza-6-0Om

et hyl hypoxant hi ne-9-car bal dehyde (0.18 g), and sodi um

cyanobor ohydri de (0.088 g) was added. The m xture was

stirred for 3 d. 5 Chloroformwas added and the

M Sibudre (@a@Lpr attess edhasotibh yas dncenteatestoaphipesshethe solid

fforded -
\a/:/age%EQH‘gé’[f gg "{ﬁ?o%?so %%jl sza%oﬁﬁi !érﬁélﬁwgrﬂgg b&&%&?yﬂe’chyl
Was- &@me@-&@%maxmwnﬁgs:arﬁa‘mmdes| QUES W t rat egodium

Wt p%ﬁg&lc{ Z%ij/%ﬁg;g (a%idéc)j T $he m&@?%ésﬁ%ﬂrred for 3 d.

cof “CRr ohdt ography afford
s SOlhbréteier iwds Ehded wasd 1Gheli seixtwed Was agradepsaghdnormally.

CORGEIN Ly TIOR8, 5 ol Wt a0 vas

ygr Scopic white sol
13 GeAl¥R unBEOrefiux 8& 10), then mmt(oﬁ)waqqmcgm(@pg to que§§ The

(C)r%Sl &L@B V\@sg g%%d gh 7rh é%)‘l'roﬁg( 9}37 ?0(7]3_&@ Qfﬁs'? go;(i: ﬁ) andH then

0 WhkdritratddaN dryhess. I—Chrﬁbﬂtmmym‘@md@ R gabs Rpakgrial.. This was
10 H~'Fi§rf°c?§k’61 N P;‘Wd"%' %Q}g E%eﬂ? ﬁd yTrltﬁ%%% 6‘f0th5| rQSIdLNs MltNH:thanol

41 gave 37.HCI (0.048 g) as a hygroscopic whlte solid. 1°C NMR (D20 at 85 °C) &
154.6 (C), 144.5 (CH), 140.6 (C), 132.6 (CH), 118.6, 104.6 (C), 73.3 (CH), 59.3,
56.3, 48.0 (CH,), 45.7 (CH), 34.7 (CHa), 15.2 (CHa).

. H o
N
/ NH
TbdmsO TbdmsO N
HO OH
33 39 40
H o
N .
\ / 'NH
ThdmsO BnO N/J
HO N
@ oY
HO OH
38 5a 41
15 Scheme 11
Example 30

5.0-tert-Butyldimethylsilyl- N-cyanomethyl -1,4- dldeoxy-1 4-imino-2,3-0-

isopropylidene-D-ribitol (39). Bromoacetonitrile (1 46 mL, 20.9 mmol) and
20 ethyldiisopropylamine (5.46 mL, 56.9 mmol) were added to a solution of 38

(Horenstein, B.A.; Zabinski, R.F.; Schramm, V.L.. Tetrahedron Lett. 1993, 34,
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15 Schene 11 Exanple 30
5-0-terf-Butyl di nethyl silyl-Ncyanonethyl -1, 4H§0Fefc%(9m

WO 2404{0484%6- 2, 3- 0- i sopropylidene-D-ribitol (39PCT/NZ2003/000186

Bronpacetonitrile (1.46 nL, 20.9 nmol) and 20

et hyl di i sopropyl am ne (5.46 ntl 56.9 mmol) were added
to a solution of 38 (Horenstein, B.A. ; Zabinski,

R F.; Schramm V.L.. Tetrahedron Lett. 1993, 34, 1 6
FEB 2007 WD 2004/018496 PCT/ Nz2003/ 000186 41

ZTE% 51%? fl%}) (%Sqqg ?Ch%& g'gﬁ'cﬁ} |noﬁcgt%{€|le f:'gmtr tt%rd (?129'18 solution

dr waesconaatiraiéd cordtypgssapihy chforhdtegrapisy dﬂmeaxfefsmiuel aiforded title

g/(i)tclor%goco %%Q%ﬁ?@@ﬂgsﬁg%&g’r ﬁe%)éﬁ'@lgﬂ 583d J = 6.4
(dd,3 Bz=11p, 8.204d@ HZ 6.814/d) Hz 31198 3(88,(dJJ = 1T HAZH), 3.7 (dd, J =

3 534 8 aso ey Do) (%Hﬂ?%ﬁ@(déi Lg,6.1

i ?314. 285%( ﬂTIH) k#d)(ddlﬂ@&d«ds Hk FHE. 1344 @, SH)-IZI 231(sH;3H) 0.82

3|—|)(S %ﬂ)@g oggs Cg-pq) 0. 0%3(65 :Nl&ﬂ?é: i‘Wé 11§f3H353 ?é?) 8@225278 3, 68.6

78 (éH 6831—‘)6 59(3Cl2ﬂ)l,0(@412727 @926,2 ééchHQH%s(ZY BRMEB(MH™) calc.
18. 5 ; %ﬁﬁ’] é cal c. For Cl6H31
NZCE‘PS "512?02%32 £ cF°U§§73%70 %87.10 Exanple 31 -

N- (9- Deazahypoxant hi n-9-yl') -1, 4- di deoxy-1, 4-i m no-D-ri
bi t ol hydr ochloride (40.HC). The N cyanonet hyl
derEXAmRIed139 (0.5 g, 1.53 mml).was converted into

t hqv(e-bbeza}%asaammmy- ghm-amxgeqmm DfrlbﬁtGaCMydﬂSchlonde
descri b ?reV|ous Yy Rr.e arati on of

 ARHGT hﬁd\éemgmetavbder'\ms'wﬁégu O R 103 TERPhYsy gonverted

G Jnto the&t @Wbou)ﬁd'—bys th@)é'aﬁfe séyuencd B FeabiRIE QRS20 prevnously
56, 3053-3062

h
TR i MR R N T T A
%"')gséchrgmﬁiwLS,, gﬁdéﬂ?z P. 39477?367(7@&;#03: 19000 456 $043-3T6%)rtp gBAeI)40) HCI as’
144afBaf(rp@ﬁHf‘°Ué18@Nf€?r(<Q:97 91‘&%(5“’(“@1)15%73 PR (529 % é;z‘ci (5, 1H),
3. 47148 17@ 44368, 9H) TD9-461. 23@ 3 dthhZ)m) HRBE-3(MH)m, 3H);
cai 15hM04 267. 109 67.1101
Exa n@rw@@ 1§42 (C), 144.3 (CH), 133.0 (C), 1240 (CH) 117.8, 115.9 (C), 73.4,

/- W@E”@é’i %M)’T%‘zf@/'ssgl {éﬁ-@)‘f a?ﬁ?l\ﬁ@”@i!’)' e, @orrel, iy LR oz@n 1093,

t hi ne solu
7 I\FQ}EﬁizQ 709(1ﬂﬂet hyI 9- br ono- 9 deaza- 6- O net hyl hypoxant
hine (G B. Evans et al J. Og. Chem 2001, 66,

5723-5730) (1.0 g, 2 87 mmol) in anisole
Example 32.1 :

7-N-BenzonxymethyI-S-deaza-9-formyl-6-0-methy|hypoxanthine (5a). A
solution of 7-N-benzyloxymethyl-8-bromo-9-deaza-6-O-methylhypoxanthine (G.B.
Evans et al J. Org. Chem. 2001, 66, 5723-5730) (1.0 g, 2.87 mmol) in anisole
(10 mL) and ether (25 mL) was cooled to —70 °C and n-butyllithium (2.4 mL, 1.2
M) was added to the resulting suspension. After 10 min, dry N,N-
.dimethylformamidé (1.1 mL, 14.2 mmol) was added to the clear solution which
was stirred at —70-oC for 30 min and then quenched with water. Normal
processing afforded a solid, which after trituration with ethanol gave title
compound as a white solid (0.67 g, 2.26 mmol, 78 %) with m.p. 100-101 °C. H
NMR d 10.30 (s, 1H), 8.67 (s, 1H), 8.00 (s, 1H), 7.35-7.21 (m, 5H), 5.77 (s, 2H),
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(10 nL) and ether (25 nL) was cooled to -70 C and
n-butyllithium (2.4 nL, 1.2 M was added to th8 FEB 2007

Wdﬁfg%{guﬂg suspension. After 10 min, dry N, N pCT/NZ2003/000186

di met hyl formam de (1.1 nm, 14.2 mml) was added to
the cl ear solution which 30 was stirred at -70 oC for
30 min and then quenched with water. Normal
processing afforded a solid, which after trituration
wi th ethanol gave title conmpound as a white SO|Id
(0.67 g, 2.26 mol, 78 %9 with m 101
d 4@5@3%,4140(5 )6 7O NMRLg)184G. &w(@ Q (), 153@55?*)211500

Pg?/)ﬁl?zeo%@'@o& Sg(éng%SFE@z?Pis 1 Wﬁiﬁ@%’ré 0111%479 ), 783 71.4

NMRHR).184.37 (CEB), HBMD ( w:§+3 w5 oy @«aHo«ﬁéb ARE T ounc:

136.5 (C), 129.0, 128.7, 128.1 (CH),
1%40(6)1&%')67 (O, 78.3, 71.4 (CH2), 54.3 (CH3). HRMS
(M) calcd for CI9H2IN303 340. 1661 found: 340.1652.

5 83232 2 N-(9 Deazahypoxant h
in yI') met hyl 4-di deoxy-1,4-imno-D-ri bital
hny(&dJﬁaeﬁth@nm"F'I@r})l)mﬂ%‘é“ AJ%H%P@ 144pinorPAibfpl

B ?dﬁ%ﬂk)nd\éﬁ(iﬁﬁq‘)e%ﬁ&ald@hm 8k Vs EWCH% 3B FedENwaLhdted to

nski , rahedron 1
Lettsolution 3 384(HorensgEim2BEy; @*QJOS’WQR Fg. SEI3G: \V-4-n/etrahedron

”e%‘ﬁ‘ 33(% 572%)7215)H51d00m§ o@b)mraélyimaﬁ@tha@omsdm()lmm (0.5

€ mxture was sftirred.f

cyanoteodaivpte edd ({68 kb and the mﬁw)e wa% SH(’RPeH)r éﬁdmtrheSOdlum
sol KEHO%B érld%t 58 n?% {8 rfnmé‘l Qras taBSéH Qﬁé tHetdoRRiBH was stirred for
bef or m ?\la I

or Of . e or gani c ayer
wag hrthen paﬂdomb@WBﬁatCé@F@f@rrd ray\ﬁe%ls Na@&&a 1oy eGP laver

of zn%gﬁ_nég shé &&R{r&%g &4 8ryi?és§r @ﬁr‘éfﬂ%‘%g\faphy of the residue afforded,
oxynet Oy poxant hi n
presumably N-(7- N—benzyloxymethyl -9- deaza 6 methylhypoxant in-9-

;ll Xlﬁﬁliég%? -k ﬁﬁﬁldl%ﬂ?léﬂ&llnﬁﬁm&’de‘éw Y 4z idnirfe=21 B@Mh&robylﬁene-

-1 sopro ene- D-ribitol as

nrg D-bifgi aﬁrﬁ)'ﬁ¥ful$1 mgA OsH| TMbn8% o)t rﬁ§°ﬁﬁ?'}e’f°r§1's mﬁ"‘?e”a' in
@B‘E&?” ééam[[} whs ec?Witﬁ r1©d%VP<§/b @0 HadyoH @r(y&ﬁb@eﬁ@}mbsrphere
a hydrogen at nosphere or oI|d q

solferefé %ﬁ@ermﬂéﬁ/@ﬂdwecf‘hr“tﬁfﬁt%@mﬁﬁiﬁn% fC}{léa ography of the

rﬁsﬂrer%k?ﬁano{) %&'%%yﬁlpséﬂﬁgﬁné)]@ﬁcﬁf%sms@he&\@ﬁnfétlfa&ﬁl gedl) and

S0l cprib orChssm Heancce R WERInBREKoinds! FFTUTAS 1 P gutor
3&/ &{ﬁ%@ﬁ FALER. drpndlic)iRfe AYhUNBdIEsHUR water and lyophilized

.cortp(gwdtltwlco:q?go\agéig %g\cilﬁﬁlegppg!gclerl 28?@“3 % é@ J/og@ W NMR
1H}_@’8£5%%0@-n %ﬁj?sﬁ@% h')@s @&: 17@) @%6 (;21r iy, 2%06n, (184), 4.13

(m, 1H), 3.76 (m, 2H), 3.61 (m, 2H), 334(dd J—130 3.4 Hz, 1H); °C NMR 8
153.6 (C), 144.8 (CH), 136.7 (C), 133.2 (CH), 118.5, 103.3 (C), 71.3, 70.3, 68.9
(CH), 57.4, 57.1, 50.1 (CHy). HRMS (M) calc. For Cs2H7N4O4: 281.1250.
Found: 281.1260,
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15

25 (m 1 H, 3.76 (m 2H), 3.61 (m 2H), 3.34 (dd, J =
Hz, 1 H; 13C NMR 8 153.6 (C), 144.816cFEB 207

13.0, 3.4
WO8040184%6  133.2 (CH), 118.5, 103.3 (C), 71.3,PCAONR003/000186

68.9 (CH), 57.4, 57.1, 50.1 (CH2). HRMS (M) caic.
For Cl12H17N404: 281. 1250. Fot¢ind: 281.1260.. 16FEB2107
WO 2004/ 018496 PCT/ NZ2003/ 000186 43 BnO BnO- BnO H .
t-BuONO I N-NO LIAIH4, THE LN-NH2 OBn OBn OBn 3 42 43.
EEOC-N+ H)--CONH2 N EtOH, reflux 44 H /rCONH2

BnO NN N O EtO CECEt BnO/N NH2 7~ NWNH _ N ( OBn DMF
i OBn 46 45 H2, Pd(OH)2/C, EEOHNH3 N O HO N ~ NH
NN~ OH 47 Schene 12 5 Exanple 33 _
(3RMAR~3- Hy ey - 4° ?{E{%nﬂ hythinLriey P8R ADL i, 9- 1)
pyrrol\dine (4A— telt ?/I rt+e- (3.5 , 30
mmol , dseq.) was added ds9 a sol ution of thegfs ee base
of 3 (2.25 g, 7.5 mol) 4Ln dry THE (30 ni) aﬂd t he
reaction mxture was stirred at '

EtO  _N.
+ H >—CONH;

\\\N EtOH, reflux
a4
H
N (o] c N
BnO r Et0”| Mokt [~ >—CoNH;
N \H BnO N
N —/ OEt N/
N -—_— NH,
DMF ;
OBn ' OBn
46 45
Ha, Pd(OH)./C,
EtOH/NH,
HO -
N=/
OH
47 Scheme 12

Example 33

(3R,4R)-3-Hydroxy-4-hydroxymethyl-1-(hypoxanthin-9-yl)pyrrolidine (47).
tert-Butyl nitrite (3.5 mL, 30 mmol, 4 eq.) was added to a solution of the free base
of 3 (2.25 g, 7.5 mmol) in dry THF (30 mL) and the reaction mixture was stirred at
ambient tempefature for 3 days. The solution was concentrated to dryness.
Chromatography gave the N-nitroso compound 42 .as a colorless syrup (2.05 g,
83%). A solution of 42 (1.0 g, 3.1 mmol) in dry THF (20 mL) was cooled to 0 °C
under argon atmosphere and lithium aluminum hydride (1 g, 26:3~.mmol) was
added slowly. The mixture was stirred at room temperature for 6 h, then
quenched carefully with a 15% solution of NaOH. (25 mL) followed by water (10
mL). The mixture was extracted twice with chlorofo_rm,-washed with aq NaHCO;4

and dried and concentrated to dryness. Chfomatography (chloroform:ethyl
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- anbi ent tenperature for 3 days. The solution was

concentrated to dryness. 10 Chr omat ogr aphy gave 1thhees 2007

Wg\g{%mli@@g conmpound 42 as a 'colorless syr up (3C9§12§003/0001S6

A solution of 42 (1.0 g, 3.1 mml) in dry TH
(20 nL) was cooled to 0 C un&er argon at nosphere and
[ithium al um num hydride (1 g, 26.3-.mMmol) was added
slowy. The mixture was - stirred at roomterrperature
for 6 h, then quenched carefully with a 15% sol ution
of NaOH (25 nlL) followed by water (10 15 niL). The
M xEdiate: M@Bakalt bact)edfférded ehwrazlmec 304 brgn 43Rksmeda syrup.

th d dried t
ChFomERa g, WBlRRe: ok FPR TRl 2581 ogr e o
20641/4%%96 P&y Nzaaa&sm@lg@um of 4306t3q6a. 1/Renma@idh ethanol
Fo”r? rﬁwlg);;gé iﬁg (Q%égfﬁ'ugtleb{rei%/a fh ecg Eﬁgr%eﬂ?%_;% §%€§HH then
Zg%ﬂov?éiﬂﬁ) céd). 28+ golutich. Wds mmctentrﬁteﬂ teqdrynesss Qbierstography
a sol ution of 375

(L At netRate v 21 P 8 thisaedl % A aflant brown

r efgukof 15 d B19i)N,A sdietiorSofads (cfvmlg t001 §Somimol) Thery MeOH (1 mL)
solutlon was concen

t
( chESSRERdYItES M/Ad HEDIESAC sElRime. 55?@6@3%%% fhoved to
I M a2 Ghe hfdroafodd 40tds PbRWH guen NDUE. (ll%mg) waéﬁfddedﬁfollowed

luti 45 (77 8
\?Vggaljlitlfigtgylgq{‘thgqu%\agg rpél ;I%(ng) @%)lp@ i@st%%st%)mlxture

They0hyR84 a‘(‘@QOYWQﬂJ inin. |reev eotiing ﬂfnyokcxb@ht ouais dremoved in

salt as a brown mL add
10 VgpUQ-r Ef‘%y’?s'é H’@SOPH’ééeéj gﬁ %‘%M“?TLCW %ggl{rﬁo)( oVP{egmca gel
eq. (thidrforhighyiesetatemetaniol r2:08 o hetatc thea hy@niBineof6 (49

30 mn After cooI| t ol vent was rerm 0
vadi®. 62%e 2F & i9He V\,%ga%ﬁ} <{§y &Sdmb 20% Pd) was

chr st ogr apbitiom of i4ei @a rgel O. Oeﬁhhmpk)flmreanar@t K/ ImL) and 25 %
acet at e: net hanol

46 FHGOUSFMMEIYA (Tag"i& aﬂﬁ]r&%%lp xtﬂFe gg’gﬁéﬁégﬁé’éﬁmﬁ%en at
car fapientemiperatae%nBhressase fbb 3ad d’[‘a‘uhnttbe aatatysuwaofiltased off and

t h
aqu\g{@t}he aw‘%ﬁggnem)mﬂ)qﬂﬁe sgglﬂa é{\ﬁésnm?fc) %{\‘tgatgd'5 éc/odryness and
st gtireshatbafeshyhy teogeidua(dicrdorometitaneengiband:as caramenia, 7:2:0.5)

Th t
Rl e om AR 1 B e/l onds L, iRl co.00
congenfr @t eﬂhltsaoﬂ(synﬁss‘z %ld'n ¢HY, @mmgéf dmh¥Hpf3. 4813.43 (m, 2H),
oS b et o TEoORes Teb AR 48, (AR dp g 142 (1)
88%1%4?1? &)mhgwe &9, '&'76 &5 AIVBS. @C@QP)Sssog (gzzmz nl\/](/24cl:a|)]culated for

3
3. 4&@114\3& ﬁMHz) 52.199. 4@0%d4259?|i88 13C NMVR 6
159.3 (C), 149.7 (C), 146.7 (CH), 142 3 (CH), 124.7
(C), 72.7 (CH), 63.7, 63.6, 58.4 (CH2), 50.2 (CH. MZ

cal cul ated for
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C10H13N503 ( MH+): 252.109. Found: 252.108. 25
16FEB2007 WD 2004/ 018496 PCT/ NZ2003/ 000186 45. 1 rftk812007

woRBI/0189 N BnO OBu N OHC 5 - N -N HO 1. EPBNNZRESG/000186

NaCNBH3, McOH MeS- \ | N) CH2CI 2 NBoc NH-HCI -N OH
2. NaSMe;, DVF OH CH 49 3. cHGl, MeOH 48 1. Ac20,

DVAP, Et3N, CH2Cl 2. TFA, DCM NH2 BnO-\ NH2 BnO-\ OH H
N~NN-N NNV IV I JMS\ N1 cHJO MeS N 1
POCL MeS N N-~NN 2. NH4OH OH 2. 7N NH3 In McCH QAc
OH 52 .51 50 Schene 13 Exanple 34 g .

(3R, 4S) 3- Hydroxy 4- (et hylth?"gﬁm\rpu pyrrolidine
hydrochl ori de (48). 5 Methanesukf ¢n chl or| (188,
L, 23 mmol) was added dropw se aNCH2Cl 2 {;

|
of triethyl amsneetqmoo L 29 NTRRkNaraMboH s ﬁ\jﬁ)
N

ﬁiﬁk}% t%;PHZEIm}J%E?hyI—%HO% dine (1) (2 %

mol ) %t 0 resifygng solution all d4 o
warmtd room tenperature. The rea@j{? hialen 8T'1th ed
with CH2Cl 2, washed with watef,, BriRe, druedsgl\/gscm

and concentr *éd in vacudBoip he resulting résigu N
was rifi

v puri figdrd fc'ﬂ'c:nfe@ gel GLASH ofomat ggraphy }ﬁ
(3R 4 ent- ca nyI - - s NI oxymet
hyl ) py mol i di ne %%,.8%,){@| > T HNGR o MERY! 0

51 50

Scheme 13

Example 34

(3R,4S)-3-Hydroxy-4-(methylthiomethyl)pyrrolidine hydrochloride  (48).
Methanesulfonyl chloride (180 pL, 23 mmol) was added dropwise to a CH:Cl,
solution of triethylamine (400 pL, 29 mmol) and (3R,4R)-1-tert-butoxycarbonyl-3-
hydroxy-4-(hydroxymethyl)pyrrolidine (1) (2 g, 9.2 mmol) at 0 °C and the resulting
solution allowed to warm to room temperature. The reaction was diluted with
CH,Cl,, washed with water, brine, dried (MgSQOs4) and concentrated in vacuo.
The resulting residue was purified by silica gel flash chromatography to afford
(3R,4R)-1-teft-butdxycarbonyl—3-hydroxy-4-(mesyloxymethyl)pyrrolidine (900 mg)
as an oil. Without further purification the product was dissolved in DMF (10 mL)
and stirred with sodium thiomethoxide (400' mg, 5.7 mmol) at room temp.
overnight. The reaction was diluted with toluene washed with water, brine, dried
(MgSO.) and concentrated in vacuo. The resulting residue was purified by silica
‘gel flash chromatography to afford (3R,4S)—1-terf—butoxycarbonyl-3—hydroxy-4-
(methylthiomethyl)pyrrolidine (600 mg, 2.4 mmol) as a syrup,” which was not

further characterised. (3R,48)-1-tert-Butoxycarbonyl-3-hydroxy-4-
(methylthio)pyrrolidine was dissolved in MeOH (5.0 mL) and cHC! (1.0 mL) and
concentrated in - vacuo to afford (3R,48)-3-hydroxy-4-

| (methylthiomethyl)pyrrolidine hydrochloride (48) as a syrup (442 mg, 26% overall
yield for three steps). *C NMR (D,0) 8 73.5, 51.5, 48.6, 45.2, 34.3, 14.9.
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The reaction was diluted with toluene
washed with water, brine, drled 15 (MgS™) and
concentrated in vacuo. The re%ultlng resi due was
purified by silica gel flash chromatography to afford
(3R 4S) - 1-t ent - but oxycar bonyl - 3- hydr oxy- 4-
(et hyl t hi onet hyl ) pyrrolidine (600 ng, 2.4 mmvol) as a
sygggnlé@gch was not further characterised.

-t ent - But ox carbo

IRy Bg BRI e s S el e AP e g (el
angyg 4(-(%&h57kh|oﬂ%1h?l§by“r%mﬁlﬁﬁ (439). S otliomvyatiebdrohydride (200

afford (3R 49) r oxy
(nenaya mmohNTR A5 Pl HlSSHYaP S BP9 a1s. 23 meh gnd 48
K‘, 1442 00%mé) %2 ﬁh‘éﬂfaﬁbl' (10thl9| 4hcf me rfulﬁtruﬁé?wét spnséd overnight
NVR (D20) 8 . 51. 6, lI 4rv loaded
16I2EB>Z>1TDV3thE(ﬁ)47r b&@&@’@ @é@%ﬂ%éﬁ%éﬂ%entﬂé ica, dry loade
ExapRl £ siiea gel flash chromatogra7phy column and eluted to afford 49 (1.10 g,

.(ﬁ%f‘@??a;% S| il—.? rngR YL SKYy { RN O] 27 8P sm,

hy%rﬂi%f g%g&fé%é t 8°Ef?§f{bﬁ| )1Plzr4 ) I(QIZHa §.48)(dd Spdigan7 5 Hz,

cyano was ad ed to

st |1H)ea9§dmut2ﬁdn2 f (gd, (-8601% 7.3 "?2 1#‘9{0?55 2mp 4% ). 2.07 (s,
(55393?27@ s, 08T hIMF[‘ é@élh)a@qlsa 41950) 188l 13765, 133.3, 128.8,

S stirred overni at’ room t enpe
Thel2@r2.1dé7|8eéﬁ|1oﬁ1M88%c§sg?l§easént7@436[‘14c§8zd@8 474, 31.3,
Ioggﬁ?jm%nto a silica gel flash chromatography col um
and él'uted to afford 49 (1.10 g, 78% as a solid. 1H
NI\/R(CDCIB) 6 8.48 (s, 1 H), 7.54 (s, 1 H, 7.33-7.23

p|e35 75 (s, 2H), 4.50 (s, 2H), 4.12 (m 1H),
3.30 J =09. Hz, 10 1 va 2n 95
(m(3Bi4)S)- Q%t@w [ ber@loxvm;etlivlr?zgeazahy!,)m?rﬁglz"z?'é@“ethy‘l'
%éﬁ%ﬂ\yﬁhﬁﬁé’tﬁ{l&%ﬁfahdlﬂe (8o)( Sﬁceﬂbbanh)fl&@e NV GlePndp added

. 5, 133 3, '
127drgpw1§§no a soiqtnpnpf cgg\pgunc;'-f. g1.17%. 213 ny‘@olh D@%ﬁz@o mg, cat.),

-58 gnd ?tSN 32 ! x8) inXCHB, (299D atlBol: tedp. Easei B emiB 6the reaction

3 AW@*? digedwith HaEhzypeegvéthsatd NalGRaMARSx Bt 9HeS (eSO
1) ”Eﬁc!“ydo}ncerﬂra&éei‘tlhy Va0 n‘myaewwg Olekidu® ewéﬁogaunﬂed by flash

S\SF&'anmZt”oS%dp%&mm g t Shorcie Frasies ol 75 BhoR pAEE TFA (6

?tlvag add@@‘i‘ir@vﬁ% t? argelut%ﬁ)of |tHib %@lﬂ (o (24011 (A1) rﬂl) at room
room After mn. the reac v@s dilu

Wi ttenmrmzcowgﬁé@dewﬁcgat dTh £, Wes .“ﬁ@ssolved in
dri gl él'\/té%@“\)/asf%@dwﬁlﬁ’%‘é@“h[éﬂ@% |Whtéra§hl@ bnﬁeh,edned (MgS0,) and
resul t1ng residue was purified by flash
concentfrated in vacuo to afford (3R,45)- 3- acetoxy -1-[(7-benzyloxymethyl-S-
deazahypoxanthin-8-yl)methyl}-4-(methylthiomethyl)pyrrolidine (50) (800 myg;,
76%) as a foam. 'H NMR (CDCl;) & 7.80 (s, 1H), 7.85 (s, 1H), 7.25-7.20 (m, 5H),
5.82 (s, 2H), 5.11 (brs, 1H), 4.56 (s, 2H), 4.47 (s, 2H), 3.80-3.59 (m, 3H), 3.32
~ (brs, 1H), 2.80-2.69 (m, 2H), 2.57 (dd, J = 13.0, 8.3 Hz, 1H), 2.07 (s, 3H), 2.05 (s,
3H). *C NMR (CDCl,) § 170.7, 155.4, 145.8, 143.3, 137.2, 134.2, 128.8, 128.3,
128.1, 118.1, 106.9, 77.4, 75.7, 71.2, 57.0, 55.8, 48.1, 43.5,'35.0, 21.0, 16.1.

HRMS (MH") calc for C23HzsN404S: 457.1910. Found 457.2412.
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bhromatography on silica gel to afford the pro
(1.35 g) as a syrup. TFA (5 nl-) was added drgggthsEg 2007

WQ 0a/08gbwt i on of the syrup in CH2ClI 2 (20 nl) BCTINGRIM/000186

.tenp. and concentrated in vacuo. The resulting

resi due was redissolved in 2%7CH2Cl 2 and washed wth
satd. NaHCOBi water and brine, dried (MgSO4) and
concentrated in vacuo to afford (3R, 4S)-

3 acet oxy-1-[ (7- benzyl oxynet hyl - 9-

el?\ rwéggéant hi n-9-yl ) met hyl ] - 4- (et hyl t hi onet hyl ) pyrr
ol 0) (800 ng, 76% as a foam 'H NMR (CDCl 3)

g (ggm).( S A-[17-benzyTlo6méthayl-9-debizaadeRin-F-yBbhetigl]- 5 H-hydroxy-4-

aiethionesyingfrosgine $17 sgmon el 4oy 138 oGy wes

( ndissdied iR Ei)dlgddnd Jweateﬁ3at0reﬂ8x 3orHZ|h 1TH reé&mﬁ@ éﬁutlon was

1Z%>ngent?i%c§ 3;7 Vi%}? aé1d @E% \&/%S&E@&gp Z@% alsolld residue.

Llé\ﬁhtﬂougé@.gtk&r puriftatiorb. the ploddct SFrorf, tHe5. pﬁewe‘b& teaction was

SroRisnbiss 7 Bty BoeOH TR Peeaat i apsastas b ot 110 °C
VQV%QQ?%’LOlﬁH@Gef&Eﬁ NZ2O0BHQRPARE iA Fvack B! tRe Isulting residue

1- pyrified o Ry y flasky mBrIRAtog 28 b ddifen 98! yio) Aoy (FR.4S)- 1-(7-
3- Mg@xymém lcgraéézaélaaémmw)métawalz-hwrbﬁy mg o(u 5%) Am ne

| SSO I N
b oty EyPEnd D 100, BE P AL 8l Bty MaMVR (e

CoReent al 24 (d, HH\/a?Cas)(saﬁPh cogh. $t2|6|v§vh%w 3 v (sobH?meas (s, 2H),

(x2) to afford a'solid i du furth

puf-#Bi(@attilor 2&1@2&(6@0&) $7@rﬂj@hé‘p?b€/|%9§"zr éé&t?)é% (dd, J =
Wa?zﬂﬁé'k&“fhyeﬁzg a7 N HH3 3'31H§/Eﬂ'ﬂ Y] (H&i -J= &ﬂnd 6.1 Hz, 1H),

ed’Tn a sealed tube at overn

P ot (o o et 480 21y 955 o VR (GGG 1554
rglﬂséjé!% doé”d;i g%?y f1'36%h1‘26&0‘79&%9%‘@%%66155751507%0 72.3,

for
beﬁQ?l @&?rﬁﬁhﬁ @%@aiﬁ@dem n- 9 yI)met hyl ] - 3- hydr oxy- 4
(et hyl t hi onet hy! ) pyrrolidine (51) (500 ng, 69% as a
syrup. 1H NWVR (d4- MeCH) 8 8.24 (s, 1H), 7.85 (s, 1H),
7. Bmampes3q m SH), 5.74 (s, 2H), 4.63 (s, 2H), 4.43
(S(3|¥k§)1g(921§eélza33er(um9 w)fl)\eth%l]mhi«%xy-h = 11. 4 6 9

J ﬂng@vghlqgnghyﬁpvriolpq;me 453k (Addine 3(54) ﬂs’_& mgg 013‘4’_|inmql) was

H dislaved ZﬁC?%EgrﬁDlOf 8hd ﬂﬂ@)res@tlr%oscau% i(é’ﬁtec?th‘ﬂder 2efQ|} f6r590 min..

1?’7’ he, req@@ncwaqe@lag tqz@ngtema%’a@re 1@'6“@ W%“@feriéo @L) and

\A%sheoes\grtf? CHRY 4 &D)e%d]the Qc?uefbus = coﬂr&:r@ate@&ﬁ%&tﬁ) F8llowed
20 (3R 49 T (9° DRazaadeni n- 9-yl hyl | - 3- hydr oxy- 4-
by codistillation wnth water (x2). The resultmg resndue was redissolved in NH;OH,

concentrated in vacuo, and the residue purified by flash chromatography on silica
gel to afford (3R,4S)- 1-[(9-deazaadenin-9-y)methyl]-  3-hydroxy-4-
(methylthiomethylpyrrolidine (52) (69 mg, 65%) as a solid. M.p. 108-110 °C. H
NMR (D,0) & 7.96 (s, 1H), 7.31 (s, 1H), 4.00-3.95 (m, 1H), 3.74 (s, 2H), 3.05 (dd,
J=105, 7.9 Hz, 1H), 2.88 (dd, J=11.1,6.2 Hz,'1H), 2.71 (dd, J = 11.1, 4.0 Hz,
1H), 2.49 (dd, J = 13.0, 6.7 Hz, 1H), 2.40-2.24 (m, 2H), 2.16-2.13 (m, 1H), 1.93
(s, 3H). "C NMR (D,0Q) & 150.5, 150.1, 145.4, 130.4, 113.6, 108.33, 75.0, 58.8,
56.6, 47.4, 45.9, 35.9, 14.8. HRMS (MH") calc for Cy3HzoNsOS: 294.1389.

-



10

20

(et hyl t hi onet hyl ) pyrrolidine (52). Amne (51) (150
ng, 0.37 mm:)vvas dihssol ved cHd (5 nm-) and thé FEB 2007
e solution. heated under reflux for 9
45@%2%‘??. on was cooled to room tenperature, %I(::?Nkz?joyoomss
with water (50 m-) and washgd with CHCI 3 (x2), and
t he aqueous | ayer concentrated in vacuo, followed 25
by codistillation with water (x2). The resulting
resi due was redi ssolved in NHAOH, concentrated in
vacuo, and the residue purified by flash
c hFaurat 2831 83y Aoval. Sdid. der CqghddoNE@S 4fF-aPdC, @8R4 B) 6.88; N, 22. 06

(R EnE O Ry Rt STrchg (53 Yoo oy, 65% as a

solld Mp. 108-110 C. 'H NWVR (D20) 5 7.96 (s, 1 H),
7.31(s,1|—|),400395(m1 BoM(s 2H), 3.05

(dd, 30 J = 10.5, 7.9 Hz, 5"2“8 = 11.1,
6.2 Hz, 1H) 271(d J:111 )—|z 1H3"° 49
(dd, J = 13 1H) 2. 4004 254N(m 2H) _% | /)
2. 462, i‘fﬁf s H)Nacﬂaapméuwﬁ“f N
150° 50 A1376,108. 33, 59. 8,

56. 6, 047. 4, 45, 9 35 9 %E’é HRVB (MH ) cal eHfor 5
Cl3H2ONS0S: 294.1389. 1 6 PEB 20070 WD-2004+0%8496
PCT/ NZ2003/ 000186 48 Found 294 1398M Anal . Cale. for

CL3HLIN50S. 4/ 820 C, 49. 3®—\H 88: N, 22. 063"0—'§l o
10.-10. Foupd &, 49.86; H 6. '!37):\%21635974

O—Igé (IBu\ Bn(l&-usmlns‘%2N 1IZOC|3NaSBh‘5 DVF ) |N)
O~=--NB }—EFL—

NaCNBHE Nemlr\ﬁ’m”mcm 54 53 i"" %’“ DVEP, Et 3N,

cH2Cl 2" 2. FFA, DCM NH2 BnO-\s& NH2 BnO-\ OH N i <¥ N

\ N\ I J EMS NI 1. cHCl BhS N 1. PCCI3 Bnh5 N NJ N
N Scheme 14

Example 39

(3R,48)-3-Hydroxy-4-(benzy!thiomethyl)pyrrolidine hydrochloride  (53).
(3R,4R)-1-tert-Butoxycarbonyl-3-hydroxy-4-(mesyloxymethyl)pyrrolidine (see
Example 34, 1.10 g, 3.7 mmol) was dissolved in DMF (2 mL) and added dropwise
to a solutioln of benzyl mercaptan (870 pL, 7.4 mmol) and NaH (270 mg, 60% oil
dispersion, 6.8 mmol) in DMF (10 mL) and stirred at room temp. for 1h. The
reaction was diluted with toluene, washed with water then brine, dried (MgSO0y,)
and concentrated in vacuo. The resulting residué was purified by silica gel flash
chromatography to afford (3R,48)-1-tert-butoxycarbonyl-3-hydroxy-4-
(benzylthiomethyl)pyrrolidine as a syrup. Without further characterisation, the
pi’oduct was dissolved in MeOH (5.0 mL) and cHCI (1.0 mL) and concentrated in
vacuo to afford (3R,48)-3-hydroxy-4-(benzylthiomethyl)pyrrolidine hydrochloride
(63) as a syrup (730 mg, 76% overall yield for two steps). 'H NMR (D20) 8 7.40-
7.27 (m, 5H), 4.26-4.22 (m, 1H), 3.74 (s, 2H), 3.56 (dd, J = 12.4, 7.2 Hz, 1H),
3.37 (dd, J = 12.8, 5.2 Hz, 1H), 3.21(dd, J = 12.8, 3.0 Hz, 1H), 3.07 (dd, J =124,
5.5 Hz, 1H), 2.61-2.52 (m, 1H), 2.47—2.34 (m, 2H). *C NMR (D;0) 8 1387,
1295 129.3, 127.9, 73.5, 51.5, 48.5, 45.4, 35.9, 31.8. (MH") calc for C1,H:sNOS:
224.1109. Found 224.1102,
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14 5 Exanple 39 16 FEB 2007

WOIR)4458498- Hydr oxy- 4- (benzyl t hi onet hyl ) pyrr ol i BCTEeNZ2003/000186

hydr ochl ori de (53).
(3R 4R) - 1-t ent - But oxycar bonyl 453- hydr oxy- 4- ( mesyl oxynet
hyl )pyrrolidine (see Exanple 34, 1.10 g, 3.7 mmol) -
was di ssolved in DM (2 nlL) and added dropwi se 10 to a
sol ution of benzyl nercaptan (870 uL, 7.4 mmol) and
NaE é ? W? 60% oi|l dispersion, 6.8 nmmol) in DVF (10
#'e$9rred at roomtenp, for I h. The reaction
Wa&RJJuS)Jﬂ-WS mBumyumZymhﬁmwgtdembeﬁnish,&ymethyl] 3-

bmﬁm -Flecrittoman iRt fouyh it ie 00
tm@mhyasl ad@fdf erdstirred so!u’uon of 5 (800 mg 2.32 mmol) and 53

&Ms@%ﬁ&%ﬂ i B eap gD i) Za YL ifse v ey overmont a

f URddHR ferRsERRS CThe aiitie oacibrewapaostisdd ueo slibs sby eaded oo
| na '\ésgé'@%?fﬂ%hm%p%ograp#%ol&mn I ide PRLHRAELH AL &u) as

(3B «Hf - B4 NW@UCI“) &@aawhmlwme shyH rmw-wberman) 5.75 (s,
hydrochlorid 76%_over
DY S 451 (s ut A Dok, PSR Pish 309, hD 7 5P M 1H), 3.12-

5H)e 024%#62}?}32 2359263 lmH)xH 3. 542 @g m2|'ﬂ)-l) 2 345@9((@\11 2H; £70 (s,

H) oy, BE(WMR @Dﬁ?j@ $6.5’ 1@0@2 15QOHj38 % ba;f 5, d1(;a4 4 093, 1200,

12. 2
l_|)1ﬂ8183%2§“\2/g4%7[)%|'917 2. ﬁ)hc? 8%39 (71719 |75|2|) 58%365525?34 490y, 47.0,

73.36,8, 88.7529.48 (MF? M@lczp‘or @51 l'bsN4@1S 854’7@\%43) Feamfé:547o?723
Cl2H16NOS: 224.1109. Found 224.1102. 1.6FES2007 WD
2004/ 018496 PCT/ Nz2003/000186 49 Exanple 40
(3kxagiRle 4 (6-t er t - But oxy- 7- benzyl oxynet hyl - 9- deazapur

in é?R)ﬂl ) J¥EA EBtbXy-4-[ benzyloxymethyl -9- deazahypoxanthln -9-yl)methyl]-
roxy- 4 (benzylt I onmet gﬁorrolldlne %‘SL Sodi u

cyaq@&amﬁwme&!@ylxpzwhdm (85)2 neaYe)aniydridgidbdnly Bxgess) was

st 'dd'a@&' dﬁgiméé t%na Qélué'bn(&%a (rms 92232 rﬁrrﬁai),)Dmﬁ (3@ nfy, cat.), and

(57 mﬁ i n met hanol and the mxtur
Waﬁtg‘ﬂ én'éde&p@phmg@ﬁz% (ZOrrBI@rﬁttr@%é@rgPuf@er Hhain lﬁ&j@actlon

re&Wés’ Qﬂlté‘@%ﬁd@%@l@dwﬁéﬁe@ With IsER, NéHC(baoamf* ’ih@h GQrind, dried
i ca el ute

af f(MQ@(%,h ce CP@Q@U rarjz%d)n/;vt \@glrjg pTI’éor%ggtl#rErqas‘Pﬂwmﬂgé) by flash
8. Ac'ﬁrérﬁatoéréﬂhy of- éﬂ%a(ﬁel tolaﬁ'ﬂrd tife thZQI Z{HTQ) as Q‘é}jrup TFA (5
H)mL)gwgg a(:lg%d d Jopgvll%tswa sely éorHQf’L g»g s};ﬁ'up EP QQIZCIz (20( mL) at room
temp. -and- concentrated in vacuo. The resulting residue was redissolved in
CH,Cl, and washed with satd. NaHCO; then water, dried (MgSO.) and
concentrated in vacuo to afford (3R,4S)-3-acetoxy-1-[(7-benzyloxymethyl-9-
deazahypoxanthin-8-yl)methyl]-4-(benzyithiomethyl)pyrrolidine (85) (900 mg,
80% for two steps) as a foam. 'H NMR (CDCly) 8 7.90 (s, 1H), 7.33 (s, 1H), 7.28-
7.17 (m;, 10H), 5.91 (s, 2H), 4.85 (brs, 1H), 4.58 (s, 2H), 3.86-3.74 (m, 2H), 3.68

(s, 2H), 3.16-3.11 (m, 1H), 2.84-2.80 (m, 2H), 2.71 (dd, J = 11.4, 4.6 Hz, 1H),
2.50-2.36 (m, 2H), 2.27-2.21 (m, 1H), 2.00 (s, 3H). "*C NMR (CDCl3) 8 171.3,

156.2," 145.8, 141.9, 138.5, 137.5,. 131.4, 129.2, 128.8, 128.3, 128.2, 127.4,
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10 3.02 (m 2H), 2.69-2.63 (m 1H), 2.54-2.49 (m 1H),
2.44-2.39 (m 2H), 1.70 (s, 9H). 13C NMR (CDCI{® r6B 2007

. 0.6, 150.0, 138.3, 137.5, 134.4, 129p@1/NZ2003/000186
qug@“g““‘}é 779, |

128.8, 128.2,.127.8, 117.1, 109.0, 83.9,
75.2, 70.7, 60.5, 577 49.1,,47.0, 36.8, 33.7, 29.0.
(M) calc for C31H49N403S: §47 2743. Found 547.2723.
15 Exanpl e 41
(3R, 4S) - 3- Acet oxy- 1- [ (7- benzyl oxynet hyl - 9- deazahypoxan
th in-9-yl)nmethyl]- 4-(benzylthionethyl) rroI I di ne
( 55)7.9, Aaetd, ey dy, i76e, (59.87158. B xdfed 45 afgb 1.5, HRMS

et e L e .1ﬁ L), B

m_) at roomtenp. After 15 min. the reaction 20 was
uted th CH2C12, washed with satd. NaHCO3, water

.th Karppien @ dried (MySO4), and concentr at ed iny

Th(rBR 45)1- [(meewmetm&@ drazradenint yhmgtiil- 3 hydroxy-4-

omat | t f a5d ogltic
R U R S i e
a gigbaiddoin ROCH;H@5 shir)ugndi mfeamize;t pefluxcdfordly. Jie rr%qwng solution

and 7k | f lid
glgatfgng\%{gra? &/gc‘f”l{/ egnd %oggﬁ%gz&-ﬁgecglﬁgﬁé‘ mé%ﬂ)gg a otrcrii31 a ‘soli
Sat'éislddélal’mﬁﬁoutﬁenmem:ueﬂqatldn|tb|§ resiggomas gadissolved in 7 NH; in

Conc%ﬂ%ﬁ%mg% %5 %89}1 2 S b 3R %)@o@ﬁbﬁxyﬂk reaction
de@\i’a@h)é&@é@&biwn §19- ydcuoeshy | thed-rébeting | qemdg@reptque)ﬂpyyr flash

'_oI | d| ne (55 (9007ng%? (g& goraﬁg}gpsg;}l;f@)h 5. b@né%dghethyl -9-

7 Jd_éaﬁéédemiafﬁ-l)l)méthﬂ]l: Gshydﬂiad}l 4-@e85ylmmngethmgyrrolmlr§8 (p®), (720

2 1

1|I:|)|)mg @7g%y|gld§@‘ t(Nﬁ:‘ st%g} as 3’ syﬁ_up q gﬂﬁw%@ﬂmi 6]663%(3 4, f’ﬂ 67 (s
H) 1H)2§ 29-7%5 (moHRH)52 @7é zgl) 24 ?a (emzH)%H)zs (s, ?bi) (%68 (s 211—:)
Tk B98I 1My S, {55 50 23 00Ty 4. BggiDde B an.

127dR (l:di:ljf%%@@@hsm PAE/ mazgmmxwammo@@sﬂ@ 128.9,
50 117

45. 128.8626.2, 4373, 1@%251073_&,\%67%_&)7@2 %};5:%37 48834819, 46.3,

C296B3NAOA 53 1533, 2223. Found 533. 2236. Exanple 42 5
(3R, 4S)-1- [(7 Benzyl oxynet hyl - 9- deazaadeni n- 9-yl ) net hy
1- 3-hydroxy-4- (benzylthiomethyl)pyrrolidine (56).
Am peample(4¥00 g, 1.7 mml) was dissolved in POCI3

(s et Sl Mg o0 7o

Wi t kbérﬁ{rl'tlﬁaﬁ\e&ma)py&fbhﬂflfeor(ﬂ?)a s/anmr@ 56e 633u@g, \O.¥ harol) was

T\I ur hggquﬁpd% i f "HB‘; (ng?r HE Rt ﬁg é@@{»éfaggd U\EHF]!’ reflux

at  }53@oGmiAY %@'rgmt}onm dosettbanom temperature, diluted with water (50
mL), washed with CHCl; (x2), and the aqueous layer concentrated in vacuo,
followed by codistillation with water (x2). The resulting residue was redissolved
in NH,OH, concentrated in vacuo, and the residue purified by flash
chromatography on silica gel to afford (3R,45)-1-[(S- -deazaadenin-9-yl)methyl}- 3-
hydroxy-4- (benzylth1omethy|)pyrrol|d1ne (57) (30 mg, 12%) as a solid. H NMR
(ds-MeOH) & 8.17 (s, 1H), 7.46 (s, 1H), 7. 26-7.16 (m, 5H), 3.93-3.90 (m, 1H),
3.83-3.74 (m, 2H), 3.68 (s, 2H), 3.03-2.97 (m, 1H), 2.80 (dd, J = 10.2, 6.4 Hz,
1H), 2.66-2.58 (m, 2H), 2.38 (dd, J = 12.5, 8.9 Hz, 1H), 2.30 (dd, J = 8.5, 7.2 Hz,



s

was concentrated in vacuo and the resulting re$i d%eB
purified by flash chromatography on silica gel 6 2007
WARIEOIBHPBR, 4S) - 1-[ (7- benzyl oxynet hyl - 9- PCT/NZ2003/000186
deazaadeni n-9-yl ) et hyl ] -
3- hydr oxy- 4- (benzyl t hi omet hyl j1 pyrrol i di ne (56) (720
nyg, 87%yield for two steps) as a syrup. '"H NWR
(CDCI3) 8 8.32 (s, 1 H, 7.67 (s, 15 1H), 7.35-7.25
(m 10H), 5.52 (s, 2H), 4.56 (s, 2H), 4.23 (s, 2H),

239 S5, Sy R et B i

(%3)12@ 85283, 1153, ﬁ,z d49. §,6217389& 49,354876 W3%}.35.6. HRMS
129. 129.1 1288 &% 128. 5, 115. 2,
10(7”“21>°?‘Pfercmlzﬂz4b's %37791 2‘0@*7‘3301@ *5, 46.9, 46.3,
36.7, 33.5, 23.1. 20 Exanple 43

(3R 4S)-1-[(9- Deazaaden i n-9-yl) et hyl]-3-hydroxy- 4-
(benzyl t hi onet hyl ) pyrrolidine (57). Am ne 56 (330 ng,

0.7 mml) was dissolved in aosel uti on of MeOH (4 nlL)
and cHClI (4 nL) and heateck\up@er reflux 25 for 9 gn'n.
The reaction was cool adiPNbToozNLterrperature di l'pted
with water (50 niL), washéqzkm CHCI 3 (x@% Nachi(
aqueous, %a er concentr@H& i A vacuQy,s é

codi stllrI (J-W-lélh v NeCNBML MeOHhe re EZ resi due
was redi ss NH4OH—Concentrat € n vacuo, and
the residueggpurified by flash chromatoosaphy on
“silica gel to &ford

(3R, 4S)-1-[ (9-deazaadeni n-9-yl ) net hyl ] - |37N88H; in MeOH
hydr oxy- 4- (benzyl t hi omret-hyl ) pyrrolidine{(57) (30 qp
129% as a solid. HNN»R (d4-MeOH) S 8.17 (s, 1H)

.46 (s, 1H), 7.2Q-7 (m 5H) 3.93-3.90

.83-3.74 (m 2HY .Bj 3.03:2. 9TH'§ _ I—bl)fj
80 (d8nSI = 10. P anumonn %6l H)
38 (dd, \i]r%g /5, 8.9 H+—1H), 2.30

.2 Hz, 1 6 (EF'EB 2007 WO 2004/018496 P ,.NZZOOS/ 000186
51 1 H), 2.20-&814 (m 1 H). 13C NWR (d4-MeOH) 5 .
152.5, 151.4, 147.4, 140.4, :?_r(’)‘e 130. 4, 129.8,
128.3, 115.5, 112.9, 77.3, me&dso 49.3, 48.6,
37.5, 35.6. HRMB (MH) calc for CLOH24NS0S: 370. 1702.
Found 370.1694. 5 Ov N_ Ove . THPNN BnS THPN

Example 44

(3R,45)-1-[(8-Aza-9-deazaadenin-9-yl)methyl]-3-hydroxy-4-
(benzylthiomethyl)pyrrolidine hydrochloride (58). Sodium cyanoborohydride
(20 mg, 0.32 mmol) was added to a sti_r'réd solution of 6 (180 mg, 0.52 mmol) and
(3R,4S)—3-hydroxy-4-(benz_ylthiomethyl)pyrrolidine hydrochioride (83) (95 mg,
0.37 mmol) in methanol (5 mL) and stirred overnight at room temp.. The crude
reaction was adsorbed onto silica, dry loaded onto a silica gel flash
chromatography column and eluted to afford (3R,4S)-1-{[8-aza-9-deaza-8-
(tetrahydropyran-2-yi}-6—m'ethoxyhypoxanthin-9-yl]methyl}-3—hydroxy-4-
(benzylthiomethyl)pyrrolidine (80 mg, 46%) as a foam. ‘This was redissolved in 7
N NH; in. MeOH (15 mL) and hgated in a sealed tube at 110 °C overnight. The
reaction was concentrated in vacuo and the resulting residue purified by flash

chromatography on silica gel to afford (3R,4S)-1-{[8-aza-9-deaza-8-
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\ BnS OHC 6 ~ N NH HC 1. NaCNBH3, MeOH N OH OH 53
7N NH3 in MeOH NH2 NH2 H N\ N1 N THPN - N1BSER 2607

Wél)%o&t'_d%-@k/eo_l BhrS N N---- N OH OH 58 Schempcknzao030001s6

e 44 10
(3R 4S) - 1- [ (8- Aza- 9- deazaadenin- 9-y! ) nmet hyl ] - 3- hydr oxy
-4- (benzyl t hi onet hyl ) pyrrolidi ne hydrochloride (58).
Sodi um ' cyanoborohydride (20 ng, 0.32 mmol) was
added to a stirred solution of 6 (180 ng, 0.52 mol)
and (3R 4S)-3-hydroxy-4-(benzyl thi onmethyl)pyrroli di ne
hy ¢etathidospydan-2-53)adeni5-9rgimetbyIBF-hyroky-4i n et hanol

il% ahr%glﬂﬁsé{lg tl;'lgg:gl r\SEé ﬁé gﬁlbogéﬁ Igtgg%st %h? %ﬁé&c{) b‘l?qe&ésolved
S| i oeetrepmiol {1.@sit) whrmt(@mmmcémranminamuelamdetbetr@sultmg

af f oréi“f éit‘iré@j i hh r%{hgng ] aﬁl%?d giR &? aall ﬁ%%g I9Q%eazaadenin-o-

poxant

yI }yl-)&ehwt]ﬁelxgdrm(y 4(tbenzwhtdmeihmpwm)dlmhvdmrd@rm@ (380 (52 mg,

ez ch § et eone Ak S VRO R38r Lt el 11t

oveeoiﬁghso OTiEs 20248274 i60A1 vs.ass 4054 m7r7at3éd, BR.4vAdIH0 calc for
t.he r si d ied by flash
N@ﬁ%% 154 Fprs; %PW % afford

(3R 4S) - 1- {[ 8- aza- 9- deaza 8 1 6 FEB 2607 WO

2004/ 018496 PCT/ Nz2003/ 000186 52
(tetrahydropyran-2-yl)-adeni n-9-yl]nethyl}-3-hydroxy-4
- (benzyl thi omet hyl ) pyrrolidi ne. The product was not
characterized but redissol VE in methanol (2.0 nl)

and cHCI nL), concentrat vacuo and the

r eswaht INQ%JCI o~ OBm NaCNEH; O~ " eom, cHey, refiux H i
A - N N AR NI XN - ¢ | /IN\H -

o g J\N(PMB)':“’O“ rt HO ‘ N N/J\N(PMB)z HO y NN,
oL © je
4 58 ' OH 60 OH 61
Schemse 16
Example 45

7-Benzyloxymethyl-6-O-benzyl-9-deaza-9-formyl-N, N*-bis(4-
methoxybenzyl)-guanine (59). n-Butyllithium (0.5 mL, 1.5 M) was added
dropwise to a stirred solution of 7-benzyloxymethyl-8-O-benzyl-8-bromo-9-deaza-
N2 N2-bis(4-methoxybenzyl)-guanine (Evans, G.B.; Furneaux, R.H.; Hausler, H.;
Larsen, J.S.; Tyler, P.C. manuscript in preparation) in diethyl ether (6 mL) and
anisole (3 mL) at =80 °C under an inert atmosphere. The reaction was stirred for
an additional 30 min at —80 °C and then DMF (1.0 mL) was added and the
reaction 'was allowed to warm to room temp. The reaction was quenched with
water (50 mL) and extractéd with chioroform (2 x 100 mL). The organic layers
“were combined, washed with brine, dried (MgSOs), filtered and concentrated in
vacuo to afford a solid residue. The solid was triturated with ethanol to afiord 59
(280 mg, 72%) as a white solid. M.p. 172-174 °C. 1H_NMR § 10.25 (s, 1H), 7.79
(s, 1H), 7.30-7.21 (m, 13H), 6.85-6.82 (m, 5H), 5.62 (s, 2H), 5.44 (s, 2H), 4.84 (s,
4H), 4.45 (s, 2H), 3.79 (s, 6H). ®C NMR & 185.5, 159.4, 159.1, 156.5, 153.9,
136.9, 136.7, 134.9, 131.5, 128.5, 128.9, 1285, 128.3, 128.0, 117.3, 114.2
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residue triturated with i sopropanol to afford
(3R, 4S)-1-[(8-aza-9-deazaadenin-9 5 16 FEB 2007

WOLRYREASWD | - 3- hydr oxy- 4- (benzyl t hi omet hyl ) pyr PaITING2008/000186

hydrochl oride (58) (52 ng, 82% as a white solid. 13C
NVR (d4- MeOH) S 153.7, 152.0,53139.9, 138.8, 135.1,
130.4, 130.0, 128.5, 124.6, 74.6, 61.4, 58.4, 50.4,
47.7, 37.4, 33.4. (MH) calc for C18H23N60OS:

371 1654. Found 371.1670. 10 HOB~ ~ O OBn NaCNBH3 O0- -\

T N 80T ook RENHI T o R BN 202764
SOFGuhmIHE] | Scheme 16 Exanpl e 45 15

7- Benzyl oxymnet hyl - 6- O benzyl - 9- deaza- 9-f or nyl - N2, N2-b| :
s(4- nethoxybenzyl)-guanine (59). n-Butyllithium(0.5

_ rrLEXémﬁleM’G was. added dropwi se to a.stirred sol ufion

o RPN b pRod 8RR eatEAC R
Eu mmmW,belz&r)rH)guaHausty:]merthyl} 3nh.)aiiref{j\-l4€i}!/dﬁ)xyrﬂ'gth9hpyrrolldme
i 504 oS85, ReppRerBa RS b6 M Solinfl s Pt to° o stires

at Hmeipﬂrea)fe‘.SB (6Be m@arg4 ovmolpsnd4.iHA! ¢t63 oy, 1.88 mmol) in methanol

il mBhahe X My vat her A Ret i = Spom B rpgeie. The

t ergactidhemixaet was \shsortjaenohed silich handvat:cmoeﬁﬁéleﬂL)n vacuo.
and extr h chi rofor (

or GFFReRabER. Y 18, BRUBE [l SictobE0 i me Frgo) = = whie
dr seld. (M}DS@-HOO‘ ?a.t &4 eRBC . wmemrmm 1|2n(3254ma61m (d, J=

i B G iiahor S5 Dond 46 24285y S (PR ek h (i pe-25-4.12

sol mdsH)l\/tarrs (&.7@-1)1%430@ 3&Hnl\®ﬁ§ 8.200dd5J €2.018)a HZ.. 179, 3.08 (d,
(s 6, 85- 6, 82 ém 5I—|)], 5,62

(s¥ ~z|1|5€° *SZ 414“)(52 952 d, J4- é& 4 $:4 HgpfH), 2.2% (grs, TH)y)"C NMR 8
3. 189,05 156H4) 15830 1I!§UR 5 3%85. 1337 d5ﬂ3540 1595,112d4.66128.9, 128.7,

153584, 13885 Toe dolago, B 1 st o BBy gt g8, o0

| 20@é/20$84’9§5 PCE4 729034800 1$RMEIMH Y tald for7@4314148NZ@e #:30.3605.

7. 49.5. HRVB (M+) calc. for C38H37
5027‘223 3¢35nd 629. 2749. |

Example 47

(3R,4R)-1-[(S-Deazaguanin-S-yl)methyl]-3-hydroxy-4-
(hydroxymethyl)pyrrolidine (61). cHCI (2 mL) was added dropwise to a
solution of 60 (370 mg, 0.5 mmol) in methanol (4 mL) and the resulting solution
heated under reflux for 4 h. The reaction was cooled to room temp. and then
concentrated in vacuo. The resulting residue was partitioned between water and
chioroform, separated and the water layer conce.ntrated in vacuo. Silica gel and
ion exchange chromatography of the resulting residue afforded 61 (39 mg, 28%)
as a white solid. M.p. 223-225 °C. '"H NMR § 7.18 (s, 1H), 4.03-3.98 (m, 1H),
3.58 (s, 2H), 3.55 (dd, J = 11.1, 6.3 Hz, 1H), 3.45 (dd, J = 11.1, 7.4 Hz, 1H), 2.97
(dd, d = 10.0; 8.5 Hz, 1H), 2.79 (dd, J = 10.9, 6.3 Hz, 1H), 2.64 (dd, J = 10.9, 4.0
Hz, 1H), 2.35 (dd, J = 10.3, 7.0 Hz, 1H), 2.20-2.09 (m, 1H) . **C NMR & 158.6,
152.8, 143.5, 129.6, 112.7, 107.9, 72.8, 62.6, 60.2, 54.8, 48.9, 47.8. HRMS
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Exanple 46 5 (3
R 4R) - 1-{[ 6- O Benzyl - 7- benzyl oxynet hyl - 9- deaza-IN2 FER-2007

“hszg(ﬁ{/olx B hoxybenzyl ) guani PCT/NZ2003/000186

net hyl } - 3- hydr oxy- 4- hydr oxynet hyl pyrrolidine
(60). Sodiun1cyanoborohydride&§200 ng, 3.0 mmol) was
added to a' stirred solution of 59 (530 ng, O0.84
nmmol) and 4. HCl (163 ng, 1.06 mmol) in methanol (10
m-).and the m xture was then stirred overni ght at
roomtenperature. The 10 reaction m xture was absorbed
c¢ﬂmﬂsiléﬂala@d cnﬁﬂﬂgxhat??Ohg1gacuogoumhr6&@ﬂ®§§aphyAmﬂ
of the resulting.residue afforded 60 (430 ng, 70% as
o (NGO ) (RA"S’.N'QS- 100 C. 1H NVR 8 7.49 (s, 1H),

7.35-7.12 (s, 14H), 6.81 (d, J = 8.5 Hz, 4H), 5.59

S iExmplety; Marfin FE ‘t‘f-?éz%r%@?%ﬁ?"%i 50.5 35 (m

3H), 3.20 (dd, J = 12.0, 5.0 Hz, 1 H), 3.08 (d, 15 J =
12.0 Hz, 1H), 2.95 (dd, J = 11.4, 5.4 Hz, 1H), 2.24
(brs, 1H). 13C NVR 6 159.0, 158.4, 156.7, 153.1,
137.6, 137.0; 135.0, 131.5, 129.4, 128.9, 128.79

128.4, 128.3, 128.1, 128.0, 125.7, 114.3, 1 'NH
1054@- 78.1, 73.1,H708B, 68.0, 62.24 60.7, %58l 7,0
54. 8?'%@;“,4@. 9. NRVE-{MHicH®iNngoADT N50Y: NH
730. 3605, Found #’30,3629. 20 Exanpl e

R 4R) - OH (9- Deazag uaMNi NHD- y29) net hylQH3- hyd roxy- 4-
(hydroxyjret hyl ) pyyrol i di (61). cHO (2 nl 1 was
added dropw se toJeg%éu%n% on of 60 (370 ny, 0.5 mmol)
i n methanol (4 nm_- and”t he resulting solution 25

heat ed under ref PfR®P8r'’4 h. The reaction was cool ed
to roomtenp. and then concentrated in vacuo. The
resulting residue was partitioned between water and

chi g{%@?%ﬁs?%%hggq@gﬁ%%&ge wat er | ayer concentrated

in vacu i I on exchange chronat ography
of (3RMR)ebliSNeagaguanioFeyimetvlichydroxgd-ny, 289 as

2 %&%Sﬁ@%ﬁ%@ia%&id&gg& 225 C. NV 8 7. 183 3R) 3iycrony-4-

03.58§Ds_, , 3.55 (dd, J = 11 .
1, 6warodgmethyliyrrofiding ygisochipride1(#) (154 ma LQ’mTop_Da’md sodium

6 gg?—‘féétgclj(é& ‘1“93 %3“%8’?“?}2 isﬁﬁg%dfa"?a%gé@qﬁ)]%—d ¥, solution

( ddwede addEd. &quedud feimaldetyde 282 L2 1 ommal) qjq)dea’zgg@;anine (120
NVR 8 8.6, 2.8, .143 5, .. . 1 7 0d1i& odi21 B q) was
o2, 819, B3 ool Tae et vpy syt 3 2 R )
200446848496 REE/ NARQES/ 9891 86apntated Mie+) dyagss. f orPurification by
Clztll'ln%msa?o?’g'rap E3310<5n1§'i IC% geﬁ,o Hsﬁr(#g CH%@B I%ééélNl@;'&ﬂ-ll (5:4:1) as the eluent,
afforded n as the acetic acid salt. After conversion to the HCl salt and 'H and °C:
NMR spectra analysis, the compound was found to be identical in all respects

with that préviouély reported (Evans, G. B.; Furmeaux, R. H.; Lewandowicz, A.;

Schramm, V. L.; Tyler, P. C. J. Med. Chem., in press.)
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(Cl21-117N503-1/2H20) C, H, N. Exanpl e 48:.Mannj.
reaction - General Procedure 5 HO N NH HO 1ﬁgﬂiﬁ@dﬂﬂ?

WO 2004/H8HO, NaOAci O N-NH2 OH N NH2 HzO OH 4  PCT/NZ2003/000186

deazaguani ne 61 Scheme 17 10 Exanple 48.1 - Ceneral
Procedure 55

(3R 4R) - 1-[ (9- Deazaguani n- 9-yl ) net hyl ] - 3- hydr oxy- 4-
hydr oxynet hyl pyrrolidine (61). (3R 4R)-3-Hydroxy-4-
(hydroxym ethyl) pyrro I idine hydrochloride (4) (154

ny, 0 I nd sodi,u acet ate 82 oL |
e rmabis? JSPher P irRlgs reRarsd yia the Matioidh RaatyRh, general
werrroeettird aqueous for mal dehyde (82 L, 1.0 mmol) and
deazaguani ne (120 ng, 0.8 nmol). The reaction was
stirred at 95 C for 12 h. Silica gel (L 0 g) was
added and the m xture was evapor at e@ to dryness.
Purgifi cation Qy RrRthro apl;ry on a gel, using
d @@;} %&r NeVu mf? af forded n
asth zacet ¢ 4 sal #0 After versrontothe HCl
salt and 1H and SC 20 NWR speEtra anal ysis, the
CONp&HBELINGRS tiffeund toshtitident 1 cal Iy[é|@d% respects
with that preyi ousllir1 reported Evans, B.; Funmeaux,
R H: Lewand®hi X RSchr a V. L., Tyler,. P. C
J. IVBdg Chemy4gin QBI.QSS.)OFFb ToR FEB 2507 WO
2004/ 018496 PCT/ NZ2003/ 000186 55 Tabl e: Further
Conpoutfis Prepfared Xila t HHMarMiizh Re&Sti on General

Procemggyre 3 I=|I R RN ' NoiR7 HyhaQAc, 7H4CHO 1 NH. HC +

N' R ~~ NJ
62 Y sPhpcl OH  NH 72
63 3 OH OH ¢« 78
64 3 OH OH N 65
65 1 OAc OAc NH, 49
Example 48.2

(3R,4R)-1-[(9-Deazahypoxanthin-9-yl)methyl]-3-hydroxy-4-

- _hydroxymethylpyrrolidine (8). | The Mannich reaction general procedure
(above) was followed to afford compound 8 as the acetic acid salt. After
conversion to the HCI salt and 'H and *C NMR specira analysis, the compound
was found to be identical in all respects with that previously reported. (Evans, G.
B.; Furneaux, R. H.; Lewandowicz, A.; Schramm, V. L.; Tyler, P. C. J. Med.
Chem., in press.)

Exampile 48.3

(3R,4R)-1-[(9-Deazaadenin-8-yl)methyl]-3-hydroxy-4-
(hydroxymethyl)pyrrolidine ' (10). The Mannich reaction general procedure
(above) was followed to afford compound 10 as the acetic acid salt. 'H NMR (d.-
MeQH) 6 8.20 (s, 1H), 7.65 (s, 1H), 4.27 (s, 1H), 4.22'(quintet, J = 3.0 Hz, 1H),
3.59 (m, 2H), 3.46 (dd, J = 11.1, 8.3 Hz, 1H), 3.26 (dd, J = 11.4, 5.7 Hz, 1H), 3.11
(dd, J=11.4, 3.0 Hz, 1H), 2.95 (dd, J=11.2, 6.8 Hz, 1H), 2.37 (brs, 1H), 1.82 (s,
3H). ™C NMR (d,-MeOH) 152.9, 151.9, 147.1, 132.0, 115.8, 108.2, 73.6, 63.1,
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R2 I N H20 2 conpound tine substituents yield (¢
RLR2 R38 16 OHOH OH 47 10 1 OH OH NH2 65 g'ﬁﬁé&hm

W?jg}@gﬁlg 62 1 SPhpCl OH NH2 72 63 3 OH OH gCTTPBLZO(@ﬂ)OO]SG

65 65 1 OAc OAc NH2 49 5 Exanple 4
(3R 4R) - 1-[ (9- Deazahypoxant hi Bz 9-yl ) met hyl ] - 3- hydr oxy-
4- hydroxynet hyl pyrrolidine (8). The Manni ch reaction
general procedure (above) was followed to afford
conmpound 8 as the acetic acid salt. After 10
conversion to the HCl salt and 1H and 13C NWR spectra
an8étBsbe.0, 5he, &ﬁpZﬁJndHRP»ﬁ(Mldlmdlctfor GeHidle@t:i2641146h Found
al |26&e1§§790t5 with that previously reported (Evans, G :

urneéaux, R H.; Lewandowicz, A.; Schramm V. L.

TyI er, P. C J. l\/bd Chem, in press) 15 Exanpl e

43 S ampie o
2 753 ?(9 Deazaadeni n- 9-y yj};ret hyl ] - 3- hydr oxy- 4-
(hyGRﬂsymﬂtﬂaDeazq@ﬁenUi-9-dl)m§!th J-hydraxyhbnni ch reaction

O BTN R EBR b Td AT Lot pppecre
6 gatxve] was folldwed7to Gfofds compaynd 57, 25 thesacetic |q\;1d sgltp The acetic
(ngc%tg t w% éorg&egteqq tﬂé'%eezég vxéq?‘ @(ﬁ% cﬁrcﬂ?@a’cé&gphy H
|—|) NMR:‘dA Meont) 8J17—(511H% 7.4 G, Pdiz*) neH - @@Bﬂ(@'{ﬁ) 3ﬁ3— 3 90 (m,

@B?d?mm@%gﬁ% %oé ’})797 én 8@ %eo {&H’DJ— 10.2, 6.4

108'12 1Hy .66 6358 (m, 2Hp TBB(ROIF 1200 26047 0184280 (dd, J = 9.5,

LS00 £ 5140 50 gk O B s

2641413445]30Elxéa®l4e12$8,411f§5 112.9, 77.3, 62.7, 59.2, 49.3, 48.6, 37.5, 35.6.

(3R4AmS (i{ SRR SRS 70! 78! Rliha 370 ek oxy- 4-

Example 48.5

(3R,4S)-1-[(9-Deazaadenin-9-yl)methyl]-3-hydroxy-4-(4-
chlorophenylthiomethyl)pyrrolidine (62). The Mannich reaction general
procedure (above) was followed to afford compound 62 as the acetic acid salt.
"H NMR (ds-MeOH) 8.25 (s, 1H), 7.84 (s, 1H), 7:35 ~7.23 (m, 5H), 4.54 (s, 2H),
4.30 (m, 1H), 3.74 (dd, J=11.9, 7.8 Hz, 1H), 3.59 (dd, J = 12.2, 5.6 Hz, 1H),
3.40 - 3.15 (m, 4H), 2.89 (dd, J = 13.5, 9.1 Hz, 1H), 2.47 (brs, 1H), 1.98 (s, 3H).
3C NMR (d+-MeOH) 153.0, 151.8, 146.1, 135.7, 134.0, 133.2, 132.2, 130.7,
115.7, 105.5, 74.6, 60.4, 57.3, 49.2, 47.7, 36.1, 23.0. HRMS (MH) calc for
C1gH21CINsOS: 390.1155. Found 380. 1264.

Example 48.6

(3R,,4R)-1 -'[(6-C_hIoro-s-deazapurin-9-yl)methyl]-3-hyd roxy-4-
(hydroxymethyl)pyrrolidine (63). The Mannich reaction general procedure
(above) was followed to afford compound 63 as the acetic acid salt. ‘H NMR .
(D20) 8.34 (s, 1H), 7.98 (s, 1H), 4.48 (s, 2H), 4.31 (m, 1H), 3.68 (dd, J = 12,1, ~
8.3 Hz, 1H), 3.53 (d, J = 5.9 Hz, 2H), 3.45 (dd, J = 12.6, 5.5 Hz, 1H), 3.32 (dd, J
=12.6, 2.5 Hz, 1H), 3.13 (dd, J=12.0, 7.4 Hz, 1H), 2.40 (brs, 1H), 1.82 (s, 3H).
3C NMR (ds-MeOH) 149.7, 148.6, 143.4, 137.6, 124.8, 104.5, 71.3, 60.7, 59.8,



7

10

15

20

25

30

(benzytthi onet hyl ) pyrrolidine (57). The Mannic
reacti on general procedure (above) was foll owgcf f%B 2007

wardpds8¥enpound 57 as the acetic acid salt. THRETARD3000186

acid salt was converted to the free base via ion
exchange chromat ography. 'H &WR (d4-MeOH) 8.17 (s, 1
H, 7.46 (s, 1 H, 7.26 - 7.16 (m 5H), 3.93 - 3.90
(m101H),383-374(m2H) 3.68 (s, 2H) 3.03 -
2.97 (m 1 H), 2.80 (dd, J = 10.2, 6.4 Hz, H), 2.66

( d§4§84é'6‘ 4??9 ’2732523§§§\X§p}{|ﬁ a8 ot G ok 9CF%O2 ﬁﬁ 092 >Pound
NVBSY.047VEOH) 152.5. 151.4. 147.4, 140.4, 130. 4,
130.4, 129.8, 115.5 112.9. 77.3, 62.7, 59.2, 49. 3,

48.6, 37.5, 35.6. HRVB (M#) caic for Cl9H24N50S:
37&xiﬁ‘1®ﬂe 4&3und 370. 1694. 15 Exanple 48.5

R R Lol R BRseBU s i Bl i achyctodl Dry- o (4

r eanydronyrgeﬂeﬁl)@lyrropdmemy e Thadbdran)nickasedctibh @andral grocedure

o {80 £ORp 02 a5 b AREl o8 L 20uTall MR
(m(D5H)9 52 (§41H)S7.60H8, 1H)A4 B0 (ENpHL 488 (18, TH), (3UTB (dt, & = 12.0,

gg‘a 23 ggsr%](dn,ﬁo' 5392ﬁ 95%0'3 5]53(1 _ffg?sstE: 1%%2 hirld_?—j‘ 11.4

2 A, (H),53.23 (49, ,J 4198, {S, HBHH), 2143ccbrs|vm4§ du8aVEOdH). °C NMR

138_03:» ]7581;’8]648g§g 113?528’112)734{2‘?2 %?’% @]%29%?67480 48.0,

36.2B,7.23.0. HRVMS (MH+) caic for 25 C18H21Cl N50S:
390. 1155. Found 390. 1264. Exanple 48.6
(3R ,4R) - 1-[ (6- Chl or0-9-deazapurin-9-yl)net hyl]-3- hydr
ox;E)@mmeyﬂlﬁoxyrret hyl ) pyrrolidine (63). The Mannich -
: e S foI | owed to
of fardRE IS TR RN Pty SR ED, 1O R
(Dze¢etBXMe(le)pyrnq]idiné 8).( s, The Mppnigh 48agtion @ederal gorgdedure

(M atfovd) Mrza% @ﬁﬁv&é’tgto éﬁo(rgéc%m}nun@ 53 é’ézgneéac%c a%rdf_ﬁ%lt( iy NMR

3 32)2@}18,2515 )11 7.69, (s218), Hz05 {quiitet, 3.=12.8(tdia), 1H), £232- 406 (m,

(d4 lﬂéa_@) ey 2 16%4 g9z, 111—9*%’2713%%((%1%%}”? 77 %@0 MR 5, 7.8

71.1, 160. 2.63561, 8H). z.os ($EB) 2200 (sVBHROEH 6184D6'°C NMR (D;0)

RO B ek, 018 dp o BPo o

. 2834&)@?‘{5 7, Baa‘m?ﬂ@ 28. 17HRMS (MH") calc for C4¢H22NsO4: 348.1672. Found

348.1669.

"Example 49

Inhibition of PNP

The reaction involves the conversion of inosine (1 mM) and inorganic phosphate
(50 mM, pH 7.4) to hypoxanthine and a-D-ribose 1-phosphate. Analysis by this
method requires that tHé inhibitor concentration be present at least 10x the
enzyme concentration. Enzyme was present at 1.6 pM. The reaction progress
was followed in a coupled assay by monitoring the formation of uric acid from
-oxidation of hypoxanthine by xanthine oxidase (128 pg; 59 munits/ml reaction
mixture). The inhibitor concentration from 0 to 1 nM was used to determine the
initial dissociation constant. K; was determined from the time interval of O to 4
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5 (3R 4R)-.
-[ (6- Azi do- 9- deazapuri n-9-yl ) net hyl ] - 3- hydr oxy-1%4 FEB 2007

wé BOﬁQF()?ﬁ?&M&fEt hyl ) pyrrolidine (64). The Mannich peagtzb®i3/000186

general- procedure (above) was followed to afford
conpound 64 as the acetic aciggsalt. 1H NVR (D20)

9.52 (s, 1 H, 7.89 (s, 1 H, 4.62 (s, 2H, 4.38 (m 1
H, 3.78 (dd, J = 12.0, 8.5 Hz, 1 H, 3.60 (d, J =

5.9 Hz, 2H), 3.55(tJ=55Hz 1H) 3.42 (brd, J =
11.4 10 Hz, 1 H), 3.23 (dd, J=11.9, 7.3 H, 1 H),

2 8 ébd $he gquthihriutm 565chatl®|—l;onsmlcmms qam'(n)neﬁm‘mrm the time

%ée(?v%éf’ﬁ%h 63458%%%5251?11%@1’0&9 OE%X% (i% op% §we$§ o%termmed
( 3R:ebRjing - fo( heDegratindeny n= quél)()“f)@l(rh@l |+ :HKacetP@xiomLﬂ or v =

(aget th 65). The M h t

el YV TP DIBINE) was fol lowed to arford
compound 65 as the acetic acid salt. 1H-NWR (D20)

El.z %ﬁi ((Eb’etlé'ﬁl}f%gs 1;70'r ?11361%5 (Pnl\]ilP ﬂﬂ%ﬂéd g? Xéﬁgg@"de( Lar% 5ﬁg\%n % Figure
8. 1; thelxonddtrati@n 2f7inhibBorlig indigatexiH-hn the. right handdided= 10. 5,

7.8 20 Hz, 1H), 2.63 (m 1H), 2.03-(s, 3H), 2.00 (s,

3H), 1.98 (s, 3H). 13C NWR (D20) 172.9, 172.6, 153.0,
15Examplets04, 132.1, 115.6, 108.8, 76.6, 65.1, 59.6,

55, 8.1 A8 G nrfE 21.3, 21.1. HRMS (MH) tal
o?'ﬁﬂ?g@b‘ﬁ%ﬁ&ﬁg%ﬁ%. Found 348. 1669.(25 )Exaﬁ‘plce

49 Contihidsist $peetrophdiRetTiseassaye tasowell ﬁecdisr:@sﬁrtuf»és assays were
31\4%% 9& %&iﬁl&%b%l& iford™) traNAdn fof 4R \E)'Wiﬂﬁiﬂl?ieﬁ%f MTAP

t 0 hypoxant hi ne an
1 phd@pﬂé’f/b\l Andhs spatiripus rﬂpgctrmpmwm@q&ﬁaméhq penversion of

t h%%MtQ 'atdgﬁmg %%eﬂggﬁfréggsb%d%rgéﬂun MsoltRAsd atlg?(dr nm. At

concentrati on nzynme was pr esent at.
pM274rh@rnr @m:tdlff@rﬁrpp dg r%@@tral\/\a@pﬁﬁlﬁ*ﬁ dﬁve’ﬂaﬁ”ﬁwa %r@umeem""molaf

%?fn n%@ﬁ{g%ﬁ{ - t)h? 1f63fdmﬁé @B Rrsib | 'oPM?W td afdéﬁlﬁle In the
oxi dati on of oxant'hi né by xant hi ne oxi dase (1 I&%A 285

59 dispontinyons aseacmlmresmfﬂﬂup &P .uLeatginipg 80 Ll 8 HI

n I S teer t
ni % ﬁgé%gﬁ sgo%clf g?\IW oﬁot%%ﬁsr{' ’Eﬂo‘é@ﬁ}fth’v\g&r e(%lgjt erqn;f nfeﬁd r o}tn)wél and
t heenzyyme wene incubated it @ocmtempemurreEg hggegctiongovere stopped by the

Zooﬁdﬂéaﬁ%?q %F/c%ggé{e%qgé@oq 605’}?’ %&No%@%axﬁh%denme was added |

ssoc:| ation consta etermn

f r caw 4 barrier (teto 2 pﬂI efrﬁl aiM)famIma’&&ldss)onBSulnwar.e dpatiedontodnin layer

Concsc’-:]ilu gtsg’ éhee?s and d\él\%lgpedde 48 W\An ammonium acetate pH 7.55 and
isopropanol at a ratio of 9:1. Following development, adenine spots were located
by ultraviolet light absorbanc_:e, excised and counted for the content of tritium. For
analysis of MTAP activity in blood samples, 6 pL of a mixture containing 1:1
blood:0.6% Triton X-100 was added to the assay mixture described above and
samples taken at appropriate times for analysis by thin layer chromatography.
Assays for MTAP activity from mouse liver were accomplished in a similar
manner. Liver extracts (3 pL) containing approximately 100 pg of protein were
added to the assay mixtures for appropriate times followed by analysis by thin

layer chromatography.
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according to the equations = (kcat) (A /(Km(1,:
+ A florgK, or v :qu(klcat)(X)/(f(m(1)Er ?/f(*) Erl\;ﬂfé#)m

WR;2004/@8¥Phe ki netic curves for human PNP i nhi birtcauNzzg03/000186

conmpound (8) are shown in Figure 1; the concentration
of inhibitor is indicated on she right hand side.
Exanpl e 50 10 Inhibition of MIAP and MIAN Conti nuous
spectrophotonetric assays as well as discontinuous

_assays were wused to characterize the inhibitors of

t d bi t f MIAP d/
I nv(ﬁ[’]‘ieh& @%nl‘ﬂ” ?Iﬂrﬁ]jd\é)%’x‘zﬁ’églokﬁgﬁﬂéggngt ric assggs ?Le

- _Cowermams @dr sId@ AnkéttiohibEleniaRe themeBRRSMERofS aﬁhd K* values

decrease i|n, absprbance at 274 pm At 15 274 nm th
di #4eEF &REEY ﬁufs&é& N9 BB €T &8OVE GeaseRiPard ©pa nM) to

M rdddiioh amixtaesi ﬁfatvln@n Higref édrfééﬁt?étlo('@”bfl)sdb‘étréteG dnr various
t he conversi on of MIA to adeni ne.

di SERFRNIRHONS ChipaRiorsyi hsHate ?ﬁncwr%t@n%@f (5@ ¢t wera tgically
50 m

0.1 A i, ST, 5 . S s
| néapeRTE@tians comRrRcadderan (e bemreny @Zcﬁﬁcbﬁsﬂ ﬂéﬁé"f nM The
st aRRMoR Yoft H‘%d@& 1§dr?‘brtn’c09é'ﬂ ok 4 dec@casggﬁgagﬁbgbghg@ 974 nm.

or. 60 % perchloric acid. Adenine was addef

caiGongitiops fep KJ detgrmipatiamy useet highnponsentsation of gebsirate. Two.
SP‘EBB‘FFQSOBHQ Habl\/? ﬁcaYrﬁfbltoPQJnlciu$tﬂéren§rb?1§grﬁeG\D%e included in the
devel oped in anmoni um acet at e

i SGYPYFRAYI The Kavalugsi df thgseeneymep |fcprdw ingibiferseess ralpulated by
ad@lﬂingelnsfl’@t r%thfQBJtlQlCr%ﬁt%dm By Hlletsér?c\é' & ﬁhlblitbrgm those without

absor bance, excise count ed he cont ent

t r inhiRiter essus2 then indiisjisr §oa¢eWnaAma£qr|tbeﬂgnown !Slnoami substrate
S anBh&shirafibn fo %e%ﬂﬁnﬁﬂﬁfefpﬁ’&s@drﬂ' ng 1:1 biood:0.6%
Triton X-100 was added 1o the assay m xture descri bed
above and sanples taken at appropriate tinmes for

anal ysi syby thikn+l@gyer chronmatography. Assays for

MIAP activity fTom nouse |iver were acconplished in a

si mi |l ar —TaEnnerTIverextracts (3 L) containing
approxi ngt el y {40Qsp+®f, (grot €i n were 30 added to the
assay mxtures for appropriate tinmes foll ovved by
analysis by thin |ayer chromatography. 1 '6 FEB 2007
WO 2004/ 018496 PCT/ NZZ003/ 000186 59 Sl ow Onset

I nhj bi ti.on and | nhibition Constants The kinetics for

sl JNNRIGt isithihiale v tBa Prasanse e IRy enent of K and K*

val ues wergteGAtid SbeAtd oflifhiBgsh ng enzyme of known

concentration (1 to 5 n to
il lnh?blto(r concentratlol\rQ

And [S] is the substrate concentration

And the K* was calculated by fitting to following expression

\& Km + [S]

Vs Kt [S] + K [I]

K

Where V¢ is the steady-state rate following attainment of equilibrium in the

presence inhibitor, and V; is the steady-state rate in the control having no
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reacti on m xtures having high concentrations of
substrate and various 5 concentrati ons of inhi b1t60E‘%B 2007

Wég&gh{ﬁ&@ concentrations of 150 uM were typi C%Jr/)(lzzoos/oomss
- use

_ MIA nucl eosi dase and 200 Mfor VITA

phosphoryl ase. These concentgations correspond to an
D between 0.7 and 1.1 at 274 nM The formation of
product is nonitored as a decrease in absorbance at
274 nm Conditions for K;* determ nation used high
concentration of substrate. Two. 10 controls, one
havrihitgionoT sk énttaﬁonsadelsanibhmonmtimminr\@heﬁrﬁcﬁubG@@te and
in [ e
t nde TR RS Seisbue Ity SYRLMES Al SEoRIR FRRnt o the
ratengyrod. initial rates in the presence of inhibitor to
those without inhibitor versus the inhibitor
concentration, for the known Km and substrate
cork@mplebiion into the foll owing expression: 15 Vol Km

[ ”ﬁggvr I 20 K,  Were Vo' is the
ratlre?i"b¥% Méggsee'ﬁgépd%d %l bitor Vo rate in the
absfemoeseivas rfm:l B0G wicrograins iofi iopipoond d@narcthednapiee Af Raed were
[ 9] t 0 t
[ Sk L08 @H&@ i OBERNEA W!y%@d éﬁd@ég%gégﬁfolﬁmsum MTAP
+ [a@}nvxt\ysmmma)[ S]lxtureKmopm]nm@MTA. Th\e assawmqa@uvg thegelease of
the, _ e I
equﬂ%b%rgﬁpérr{f' n ot @pf@%ﬁé%% gﬁ%@ Wﬁ?@ﬁd’evs is the
steady-state rate in the control having no 16FES2007
m&&%ﬂéﬁ%ﬁ“’%@eﬁt@w 1’1\%2993’14 QQQ&%@dG& \A)aPertExtaF?\ lesTh%%uld be

descri be conpetitive 1 nhi'bi wher e
sumpremra;e@m variations of] mndlgccauoes mea/l sy nade wtithputy dgparting from
b r‘tﬂe'&ogin%ft ﬁgl hYerftihi! UE k}‘é ehER UnBfin SfiAABRHs Bxist to
use Al

bition of I'n Vvivo
specn‘lc features, such equivalents are mcorporated as if specifically referred to in

the specification.

INDUSTRIAL APPLICABILITY

The present invention relates to compounds that are inhibitors of PNP, PPRT,
MTAP, MTAN and/or NH. The compounds are therefore expected to be useful in
the treatment of diseases in which the inhibition of PNP, PPRT, MTAP, MTAN
and/or NH is desirable. Such diseases include cancer, bacterial infection,

protozoal infection or T-cell mediated diseases.
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A nmouse was fed 200 m crograns of Conpound 57,
sanpl es of blood were taken as a function of tﬁdjrgEB'm

WCHH186 e | ysed and assayed for residual MT APCT/NZ2003/000186

activity in assay m xtures containing MIA. The assay
measures the release of 10 aélenine from [ 2, 8- 3H MIA.
The results are shown in Figure 2. Although the

i nventi on has been described by way of exanples, it
shoul d be appreciated the variations or nodifications
ma LR de without departing from the scope of the

,inven Ion. Furthernore, when known equival ents exi st

| néléb%ﬁé::sug‘ld of{hfef%HﬁLﬁg‘(l such equival ents are

speci |caIIy referred to in the
speci fication. | NDUSTRI AL APPLI CABI LI TY 20 The
present invention relates t onpounds that are
i nhi bitors of PNP, PPRT, MIFAN and/ or NH. The
conpounds are therefore expectedto be useful in the
treatnment of diseases in whi the~N,nphi biti on of PNP
PPRT, MIAP, MIAN and/or NH As desirnable. Such
di seases include cancer, bag¢tgrial infection, 25
protozoal infection or T-cell" ed diseases. 1 6
FEB. . 2007 WD 2004/ 018496 WCT/NZ2003/ 000186 61 CLAI M5
1. A conpound of the fornula : ZCH2 W XY 5 OCH
(1) wherein: Vis selected fromCH2 and NH, and Wis
selected fromNR and NR2; 10 or V idlselected from
NR  angp .and Wis selected fromCH2 and NH, X is
selected fromCH2 and CHOH in the R or
S-configuration; 15 Y is selected from hydrogen,

hal ogen ang ; 2.
L %R, ang l@é%l%&ébf fro%ﬁpgn%gﬂyw & seRRleattReNR" @AH NR?

orVi is selected from NR' and NR2 and W is selected from CH. and
NH;

X is selected from CH, and CHOH in the R or S-configuration;

Y is selected from hydrogen, halogen and hydroxy, except where V is
selected from NH, NR' and NR? then'Y is hydrogen;

Z is selected from hydrogen, halogen, hydroxy, SQ, OQ and Q, where
Q is an optionally substituted alkyl, aralkyi or ary! group;

R'is a radical of the formula (1l




3

Z is selected from hydrogen, hal ogen, hydroxy, SQ OQ
and Q where Qis an optionally substituted al kgIFEB 207
wEbRlWopr aryl group; 20 R is a radical of pEENZ2003000186

formula (I1) B HNN ED E G1 6 FEB 2007 WO
2004/ 018496 PCT/ NZz2003/ 000186462 (I1) R2 is a radical
of the formula (I11) BN N~ED 5 (lIIl) Ais
selected fromN, CH and CR, where Ris selected from
hal ogen, optionally substituted al kyl; aral kyl or
aryl, OH NH2, NHR3, NR3R4 and SR5, where R3, R4 and
R5 are each optionally substitutdl) alkyl, 10 aral kyl
or aryl groups; B is selected fromOH NH2, NHRG6, SH,
hydrogen and hal ogen, where R6 is an optionally - -
subst it ut e® & kjadicahpihryermida @iyl group; 15 Dis
selected from OH, NH2, NHR7, hydrogen, pal ogen and
SCH3, where R7 is an optionally substituted al kyl,
aral kyl or aryl group; Eis selected frpomN and CH 20
Gis selected fromCH2 and NH, q_G i ent, '
provi ded that where Wis NR NRZ, and s NH t hen

Vis CH2, and provided that whére is NR| or NR 22
and Gis NH then Wis CH2i or a tautioner reof, or a
pharmaceutically acceptabl e sal tNther 7 or 25

ester thereof, or a prodrug thefeof. 2. A conmpoldnd as
claimed in claim1 where*Z s Qel ected from hydrogen,

am

A is selected from N, CH and CR, where R is selected from halogen,
optionally substituted alkyl, aralky! or aryl, OH, NH,, NHR® NR°R*
and SR°, where R® R* and R® are each optionally substituted alkyl,

aralkyl or ary! groups;

B is selected from OH, NH,, NHR®, SH, -hydrogen and halogen, where
R® is an optionally substituted alkyl, aralkyl or ary! group:

D is selected from OH, NH,, NHR’, hydrogen, halogen and SCH,
where R’ is an optionally substituted alkyl, aralky! or aryl group;

E is selected from N and CH;

G is selected from CH, and' NH, or G is absent, provided that where
W is NR' or NR? and G is NH then V is CH, and provided that where
Vis NR' or NR? and G is NH then W is CH;;

or a tautomer thereof, or a pharmaceutically acceptable salt thereof, or an

ester thereof, or a prodrug thereof.

2. A compound as claimed in claim 1 where Z is seiected from hydrogen,
halogen, hydroxy, SQ and OQ.



10

20

25

30

hal ogen, hydroxy, SQ and OQ 1 6 FEB 2007 WO 6 EEB
2004/ 018496 PCT/ Nz2003/000186 .63 3. A corrpouna ast8 2007

WoPRIMEHN claiml1l or claim2 where V is CH2. PET/NY2003/000186

conmpound as clained in any one of clains 1 to 3, where
Xis CH2. 5 5. A conmpound as 6l ainmed in any one of
clains 1 to 4, where Gis CH2. 6. A conpound as
claimed in any one of clainms 1 to 5 where Zis OH 10
7. A compound as clainmed in any one of clains 1 to 5
where Z is SQ 8. A conpound as clainmed in any one of
clains 1, 3, 4 or 5 where Zis Q 9. A conpound as

cl a.mAdcompoeny ap nleinudd iolcims! dr daim®, wivdre veis BH,s NR' .
15 10. A conpound as clainmed in any one of clains 1 to
8, where Wis NR2. 11. A conpound as clained in any-
onet. oA cohmgoiotsd as tlainded ntaay @n¥\of slased it 3 dvieroXis GHL.

NR or NR2andXi sCH2. 20 12. A conpound as clained in
any one of clainms 1, 2, 3, 4, 5 6 or 9 where V, X
anch. GAzompalihd &+2lainzed in ablyl cas df Yidins NS 4, whare @ is CH,.
conpound as clained in-any one of clains 1, 2, 3, 4,

5, 7 or 9 where V, X 25 and Gare all CH2, Zis SQ

and. WAicomgRund agl claiftnexbinzoy mde @ clainad e wher@erB/is @te  of
claims 1 to 13 where Y is hydrogen. 15. A conpound as
clained in any one of clains | to 13 where Y is

hy di. o Aycompdond 8s claintexhipangdnasf clhimaeth 5 where\Z o180, of
claims 1 to 15 where B is hydroxy. 17. A conpound as
claimed in any one of clains 1 to 15 where Bis NH2. 1
6 FEBAZOOPountDa® 0lRiv€HliB4e6 oREDF BERGOE/) A0 Savitede Z18Q. A
conmpound as clained in any one of clains 1 to 17 where
Ais CH 19. A compound as clainmed. in any one of

cl #.mé compound asibleineediiniany Nne obclditns Atock) mpeond iaNR'.
clained in any one of clains 1 to 19 where Dis H 21.
A conpound as clainmed in any one of clainms 1 to 19
whet ABompoNpas claimedincoywpoa i clasnsc] & Srevhere\aiaNRine
of claims 1 to 21 where Eis N

11. A compound as claimed in any one of claims 1 to 8, where W is selected from
NH, NR' or NR?*and X is CH,. -

12. A compound as claimed in any one of claims 1, 2 3,4, 5 6orSwhereV, X
and G are all CH,, Z is OH and W is NR".

13. A compound as claimed in any one of claims 1, 2, 3, 4, 5, 7 or 9 where V, X
and G are all CH,, Z is SQ and W is NR".

14. A compound as claimed in any one of claims 1 to 13 where Y is hydrogen.
15. A compound as claimed in any one of claims 1 to 13 where Y is hydroxy.
16. A compound as claimed in any one of claims 1 to 15 where B is hydroxy.

17. A compound as claimed in any one of claims 1 to 15 where B is NHa.
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10 23. A conpound as clainmed in claim1l1, which is:
(3R 4R) - 1-[ (9- deazahypoxant hi n- 9-yl ) net hyl ] - 3- HyglF@B8y2007

W(?-ﬁ?(@@%xym et hyl ) pyrrolidine,; PCT/NZ2003/000186

-[ (9- Deazaadeni n-9-yl ) et hyl ] - 3- hydr oxy-4 15

(hydroxyl methyl) pyrrolidine;, '
(3R, 4R) - 1-[ (8- aza- 9- deazahypoxant hi n- 9-yl ) net hyl ] - 3- hy
droxy-4- (hydroxymethyl) pyrrolidine;
(3R 4R)-1-[ (8- aza- 9-deazaadeni n-9-yl) '
met hyl ] - 3- hydr oxy- 4- (hydroxynet hyl ) pyrrolidine; 20
( 3R8 4Sortpdund-cdetaimad énamy cheydf)aembyiith 13-W|ny3dsr Ax&yGH (2-
phenyl et hyl ) pyrr.olidine;
(3S, 4R) - 1-[ (9- deazahypoxant hi n-9-yl ) net hyl | - 3, 4- di hydr
OXY194A corapbyrdtasi aaimiehyd pyy orad ofctiaims 1 to 17 where Ais N..
(3R, 4S) - 1-[ (9- deazahypoxant hi n- 9-yl ) nmet hyl ] - 3- hydr oxy-
4 25 (et hylthionethyl)pyrrolidine; -
El- (29I Mednphypicasadiditned-i apy @Helof4c-laimdédmy91uhﬁre Riigb- D-ri

Ito
N (9- deazahypoxant hi n-9-yl)nethyl -1, 4-di deoxy-1,4-imn
0- 211 A bbtpbuynd as claimed in any one of claims 1 to 19 where D is NH..
(3R, 4R) - 3- hydr oxy- 4- hydr oxynet hyl - 1- (hypoxant hi n- 9-yI-)
pyrrolidine;
( 3R2, ASpmbeliPasieairaade annee i Jaieishiyto)213vteye EdXN- 4 30
(et hyl t hi onet hyl ) pyrroli di ne;
(3R 4S)-1-[(9-deazaadeni n-9-yl ) met hyl ] - 3- hydr oxy- 4-
( bexszxlcbimpouna ey tiximead iniciatn newhich is:

s st L A

(3R 4R) -(Rydr&8mttiagrralidine; 9- yI ) met hyl ] - 3- hydr oxy- 4-
(hydr ox

(3R, 43) }’@EP%%@%@%%%%HE@VT%W% TYV¥ar oxy- 4- (4-

chl or ophaydrbtyimettmdyridjigiper ol i di ne; 5
(3R 4R)

o h(%g )}‘ﬁ%@??%e ?rﬁ@g%dtﬁln i ardxyrdr o

(3R, 4R) (ﬁy@r@@rwhxdlpyﬁobtblaﬁapurl n-9-yl ) met hyl ]

- 3-hydr o()éﬁ:ﬁ-'i)-1-[(8-aza-9—deazaadenin-9-y|)methyl]—3-hydroxy-4—

' (hydroxymethyl)pyrrolidine;
(3R,4S)-1-[(9-deazaadenin-9-yl)methyl]-3-hydroxy-4-(2-
phenylethyl)pyrrolidine; '

(3S,4R)-1 -[(9-_deazahypoxanthin-9-yl)methy|]—3,4-dihyd roxy-4-
methylthiomethylpyrrolidine;
(3R,48)-1-[(9-deazahypoxanthin-8-yl)methyl}-3-hydroxy-4-
(methylthiomethyl)pyrrolidine;
N-(9-Deazahypoxanthin-9-yl)-1,4-dideoxy-1,4-imino-D-ribitol;
‘N-(9-deazahypoxanthin-9-ylymethyl-1,4-dideoxy-1,4-imino-D-ribitol;
(3R,4R)-3-hydroxy-4-hydroxymethyl-1-(hypoxanthin-9-yl)pyrrolidine;
(3R,,4S)—1-[(9-deazaadenin-9-yl)methyl]-3—hydroxy-4— |

- (methylthiomethy!)pyrrolidine;
(3R,4S)-1-[(9-deazaadenin-9-yl)methyl]-3-hydroxy-4-
(benzylthiomethyl)pyrrolidine; |
(3R,45)-1-[(8-aza-9-deazaadenin-S-yl)methyl}-3-hydroxy-4-
(benzylthiomethyl)pyrrolidine;
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(hydr oxymet hyl ) pyrrolidine; or

(3R, 4R) - 1-[ (9- deazaadeni n-9-yl ) net hyl ] - 3- acet OXT/BAFEJBOZW
(acet oxymet hyl ) pyrrolidine; or a pharmaceutically
acceptable salt thereof, or an ester thereof, or a
prodrug thereof. 24. A pharnmaceutical conposition
conprising a pharmaceuticall wseffective 15 anmount of

a compound as clained in any one of clains 1 to 23.

ol Al TR PRI O o e RIRAHE G A T R S Fet Carent

| a

Iins 1°'to I n the t o] di canent for

t r efividagxymelinyBageobdineondi tion in which it is
desi4mblss. 1t-R9'-«5H££bBeHﬁ{.g%Mﬁg@@@@&%ﬂht(@nsf erase,

puri ne nucl eosi

e 20 p osghory

5' - aleloRgR e ydaiRmediyheysrbdipror vl ase,
5'- 1N 8GN SS9- ' d 1gl eosi de
hydt;@g:li'g?%.1 gg The%ggaéwiﬁgﬂlfg@%ﬁmr@Q{rﬁgygi sease

or dodexyraathybpyarbdine; bacterial infection,

pr
27

0 i 613- rredly|
N R e e

M ednghregase. 25

h
ere 'the T-cell” nedi at ed

di _s%%ﬁ“%%”%érpﬁgi”e’apfhri tis or transplant
re] g3 4f-1-[(9-deazaadenin-9-yl)methyl]-3-acetoxy-4-

24.

25.

26.

27.

(acetoxymethyl)pyrrolidine;
or a pharmaceutically acceptable salt thereof, or an ester thereof, or a

prodrug thereof.

A pharmaceutical composition comprising a pharmaceutically effective

amount of a compound as claimed in any one of claims 1 to 23.

The use of a compound as claimed in any one of claims 1 to 23 in the
manufacture of a medicament for treating a disease or condition in which it
is desirable to inhibit purine phosphoribosyltransferase, purine nucleoside
phosphorylase, 5'-methylthioadenosine phosphorylase, 5'-methyithioadenosine
nucleosidase and/or nucleoside hydrolase.

The use of claim 25, where the disease or condition is cancer, bacterial
infection, protozoal infection or a T-cell mediated disease.

The use of claim 26, where the T-cell mediated disease is psoriasis,

arthritis or transplant rejection.



