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WD 2004/ 018496 PCT/ NZ2003/ 000186 | NHI BI TORS OF
NUCLECSI DE PHOSPHORYLASES AND NUCLEGOSI DASES TECHNI CAL

wo-bdkIHIThi s i nvention relates to certai n nucP€DNZzi®3/000186

anal ogues which are inhibitors of PNP, PPRT, MIAP,

MTAN, and/or NH, the use of these conpounds as

phar maceuti cal s and pharnmaceuti cal conpositions
cont ai ni ng the conmpounds. The invention also relates

to nmethods of treating di seases. 10 BACKGROUND US

fﬁﬁﬁl $8Rs'SF MRAEJSBEO H@Rzﬁ_r ?s}?ﬁﬁpmgctgésmﬁs
purine nucl eosi de phosphoryl ase (PNP) and purine
phosphori bosyl transferases (PPRT). The anal ogues are
useful in treating parasitic infections, T-cel
maTEGHAMEALFIEIR It 0i mune di seases and infl anmatory

di sorders. The anal ogues are al so useful for

I mmunosupression in organ transplantation. 20 =
PCThiRZ0wgrsion4glatrsotd gedain nviclseside anglogpges yérghngre inhibitors of
cepig, 'pERIP IR MATAN, CAHIPAURES - théNlise BPPIb&& dotbounds as
recogni ses the conpounds as PNP inhi bitors and

ad gharsmssuticaliead frbermageptieal aeatPRBiiens FopfpiaRgr thegcompounds.
th : | i er nucl eosi de
anal> gﬁ@@@%& Rishéd o BhodPEILRR dobiddacl nucl 2

Certai n nucl eosi de anal ogues have al so been identified

as potent inhibitors of 5 - nethylthi oadenosine

phosphoryl ase (MIAP) and 5'-nethyl t hi oadenosi ne
num%ﬁgém( MFAN). These are the subject of

PCT/ Nz03/ 00050. 30 The applicants of the present
application have al so devel oped aigrocess for

pr &$abid8§, 848t M8 &:66, 722« apd Y& 16,228 hare) siselpd rtonaisleoside

i n%hé’lé%;&& {h%ﬁfatréta ﬂﬂhibigdi‘é '@'&ﬁih;x%clébgidg biYsBROYREY ABNP) and

equi valent,. w a@gycllc am ne an het er daronmati C
coRgdmphosphebasyargiarasss (R Bublhecanalppure arezésaflid i reating
p‘éi%%%%itic@rﬁ%tloﬁé,t +.28) hRfigraeé0aiGinth@ Q48436 and inflammatory
PCT/'NZ2003/ 000186 2 PNP cat al yses the phosphorolytic

cl digpeges. of The RnalogHes sex3iee Bisal |felo dneegosupression 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 analogues 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 applicants of the present application have also developed a process for
preparing 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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for exanple those of guani ne and hypoxanthine, to give
t he correspondi ng sugar- 1-phosphate and guani ne,

whypenssavhi ne or ot her purine bases. 5 Humans PEf/NZ20©8100186

i n purine nucl eosi de phosphoryl ase (PNP) suffer a
specific T- cell inmmunodefici@ncy due to an
accunul ati on of dGITP which prevents proliferation of
stimulated T | ynphocytes. |nhibitors against PNP are
therefore i munosuppressive, and are active agai nst

T- . gnanclL.es: - cel J4fe j : :

o EFedtEvs RN SRalad M it ¥ Garbonucjegsides.
hy trexssple thdsemfduanise dod hyidrasthineg trgivie thesgasreapending sugar-
fo ' ' : si de
sartihgeheP A pdere, P0G R S XarBrRBagRs CF  oar
parasites use nucl eosi de phosphoryl ases either

t o e Yadine o8BS Pl pRUAB Bl It Bpscitc T
hy delo| insmmodefitigricys gher ipl @sescoumulgiion ofpdGiBdwhish prevents
! _ e : ; :

PRIl g DoV TRRANRET o BRRREQEHE 210G HRror
pairasiibesippleEeire,aadd MraNattivec againsti fi-cehemplignganieaeand T-cell

bi A [ way, in purine 20 salvage in
m%ﬁ%&g&ﬁ%ncﬁ |%ér ‘he quorum sensi ng pat hways in
bacteria. MIAP catal yses the reversible

h , ' 5, i i

G SFRRGEGL Y5 Blen VAT SAUNAS ARRRISE of Miflokfles, Thece
( MERzyInd®) areNiANbwrd il meenalg het areveagrast for myeleesige salvage in
of i ad 5- | 1,04 @5 1Dk f leosi
o i e, Mer e TELY, pUGecnD e SRS 0061 Aloosie
S- phbsrhphyldsenmsither issiead 25 of BRegditioThte, nustaeside ydrakasgsifer this
su Nt | .k e L0 i i~de

S BORET) PR A aRARORGofath |40 pralapidten be
huespeated to intsriere mibithe mstalbdlismaestthe pasdsite tasglecan therefore be

ﬁg@ﬁg@m %@B@&M&ﬁ%’éﬁgmo‘f&hﬁ%ﬁ%l y converted into

Ive enzymatic actions. 30 MIA is
a by-product of the reaction involving the transfer of

an I\)ﬁ‘ﬂF"%BPofm‘AN Bt W g{u% ?@g%fﬁ@xbéjb@n?r%sish reaathway, in purine

S- adeno methionine to cine during the )
f orsaagen mamapais.nang indhe Tierune gemsingh Patbways 1 Hadderiayy MTAP

SPESE Iy YRliRRR, LTI PorBBE I
20@diENin8 406 FOELHYIRioasDotosed-phespmie (VAE-HPor MTAN catalyses

R o PAN BB RS st BR8P ipse and o
adehdehobyl-Ltienessteine LSRN &e, addhiel sand  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 aminopropyl
group from decarboxylated S-adenosylmethionine 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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the by-product of the bacterial synthesis of acylated
honoserine | actones from S- adenosyl net hi oni ne (SAM

wa@pa4acssbe acyl carrier proteins in which the seXBENZR®O8D00186

5 lactoni zati on causes rel ease of MIA and the acyl ated
honoseri ne | actone. The acyl®ated honoserine | actone
is a bacterial quorum sensing nolecule in bacteria
that is involved in bacterial virulence agai nst hunan
tissues. Recent work has identified a second

mnl {- %’?ﬁ }(@iﬁb og : eg&;@g‘Aé sé%'eré% Iﬁrht@t théspolyamlne

bamsajhtl'&sfsrmdtthejsalhagae bmewa}ofcmmsmde irOtf@sPeﬁS thkﬁW@ﬁSMlTA is

ﬂﬁ%}{ p&c\ﬂqc Eftpé' ﬁééter%]ssx/hiﬁﬁﬁlgtgﬁé Wi {i&ﬁ RSME&rIneliQct&ifds' from s-
s- adenosytine thamirey(SAY) med ESRHcyt ¢ratieripsoteine ipwaich thosubsequent

er fgégwfzgthl b'aﬁ.lsﬁsg(le%aswoﬁmﬂ'% 2N Ak %ﬁ/lﬁecﬁ: Eﬁm‘ééerme lhctone. The

subj ect
.pra:uylatéd horhodsring dagtoriehisrae bgctelraaj rqelamnhgerpﬁmgjm@telcglﬁ ipfoacteria

vitF‘ﬁ I8ROV e}cgagl ?ﬂ*l 4 ecﬁégnnsgﬁﬁﬁlgﬁfﬂsﬁg%st hR(e)%en(’g work has

MTidahtified i svcobe somvimiunicatie eystem Heautbipduesri 2o ii-@) theikig common

decr.easi t .
< eggsqqiré ch %rp ﬁ)&gvv@ Fﬁ&@éﬁl%& e\ﬁéc B&é%%t%ggﬁgﬂegn proposed
dedsh |"lumvé1rsa§ siymeli wm;bnﬁunefmnamm mtmlewurtgﬁéh gpmgunication.

Tpfg ] RS@TE‘& é\%Eéggé%lf%gl Stgh" qslmgﬁng‘teisln’tﬁe'p?ecursor of

chAkazrosmrBtl@w of MTWN ot NEI'é’lelri mm@wsw}zknaremt PABH kerepval and

é%ﬁt 3'%) Ee@%’%}zg %F&]%fc Feb‘?\fﬂﬁege d%@#\ﬁgsérddﬁction of the

acqworurlnysersma feadimea0 e Rt @ecwﬁsmn dhe gisHlense: off @rlerpblehméﬁ?aons
o |nﬂ%ﬁt Rﬁ%ﬁ/ﬁ‘é\rﬁ}é rthobteQ%wl?B]‘eQ it th{'ﬁﬁgﬁw\éﬁén of @RHaééc?éE‘s%g the

purine ne abo min these’ cel
s optiokattioniof thessegondgudrymEndispeathay. on t he de novo
pat hway for their supply of purines. That nakes these
cells unusually sensitive to inhibitors |ike

R/Iﬂ’%:’r %éﬁl{% Wgabl?é]lqg' 46 eq{éﬂc aAshhl RS bebhatepBhes Kuithh enany

ovo pa herefd a conbi nation therapy of
rretﬁabgnaema‘seThaloaa@élMi@Fbﬁnm&mﬁm iR ﬂﬂﬁseﬁellﬂmﬁmown to be

| i did I%m&ylgh {ﬁgtl éﬂrb%os@rﬁé @?f'tl’(@cl@@ély 11F1KHHJM1TAP and

proper ItOfS woul al so be’ ver
ef pt&MTEd wgmunssugpeasagw tgepei Asealbseppe sefch? @{MT%lSaPr%Pab'y

t h?ets bﬁglﬁgtf r {h%dtymoﬂpdthé%éks%f(lﬁ?@) ctifify sheYoh&fehdeof the

urine biosynthesi’s. Protozoan
pagemtpejelejep@nd ie mof p@lugptlu@(f)cpf thgé:apgﬁri fdawaner, the absence of

20 pLEFSQ {ﬁgﬁ# g‘l?t%%ﬁQn ﬂ’m@é%@ﬂ&e& att A8y are mainly

vage pat hwa elr grow h and propagation. MIAP
dependent on the de novo pathway for their supply of purlnes That makes these

cells unusually sensitive to inhibitors like methotrexate, alanosine 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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inhibitors will therefore kill these parasites w thout
havi ng any negative effect on the host RBCs, as RBCs

wae@4nessps nal |y differentiated cells and they POT/N&2003/000186

synt hesi ze purines, produce polyamnes or multiply. 5

The imno sugar part of the conpounds descri bed nost

of the patent specifications referred to above has

the nitrogen atom |l ocated between C1 and C 4 so as

Ito f;)_rm 1, ? deeoxy- 1,4-imno-D-ribitol conmpounds. The
ocation of the nitrogen atomin the ribitol ri

be PEEHERt BY e rsabiAaB TR o pRETOV 908 RicRASel " MTAP

: Eghmglﬁé\@ﬂ’ !ﬂ(\jé?éfgféﬁﬁll hﬁd&bl gedsies Withtlﬁ reviparanyandgativedeffect on
side e. anal ogue na e critical

e gnBoRt TR Gh 89 R A7 (AL e s maas they, do not

t h@jnthéside frinés, bréducehlyanesss orinudtiply.n t he search for

new and i nproved nucl eosi de phosphoryl ase and

nucl eosi dase 15 inhibitors, the applicants have

i NyRst ingiRd esligahepary néfhes scopdubdso adestnbedy nodst of the patent

conpouynds where the | [ f.th [ [

C hebaisatons teisreg to Appea e g, ot ABBTy RRafRshite) and
R: tmpg@ ta_s & ora Jf@ﬂiﬂ?wtﬁ%imhﬁrisit@ aompourgls. The location of the

ernative nodes qf |i.n . .

o ones g RS Akl Sy SRS I o ARG 6 dlimes.
3PI@Hdiﬁ@ﬂttﬁe rmamga_ntswtpé ligk beﬂw,éﬁﬁ thenslidah atirt @er tte nucienside base
onpounds exhl DI 1. tent inhibit acti v [ ‘
CoahepouR ey e kiea REE A RERAS Jo. bt X P Bt bouncs
hy ¢hegd BeelildiAR-1 dbthktsubar ifger ef ore an obj ect of the
present invention to provide a conpound that is an

i nhi bitor _of PNP, PPRT, MIAP, MIAN, and/or NH or to at
| eaqsthedeavdndier Aew 268 ithprosbd hodeost STOAPENFINTS a0f nucleosidase

INVENTION In a first aspect of the.in ' (T

pr J&]I'\g@ff’ath%ﬁ%'ﬁﬂ%s ofd h@vﬁ%ﬁﬁﬁdgt% 3@&5}5&50%6’%@5@’&" of

PCToMNE30RY WASE8he IGcalioid? the nifogdh alom in the sugar ring is varied
and, additionally, where two nitrogen atoms form part of the sugar ring.
Alternative modes of linking the sugar part and the base analogue have also

been investigated.

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):
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wherein: 5 Vis selected fromCH2 and NH, and Wi s
selected from NR and NR2; or Vis selected from NR

wapa4MiA96 and Wis selected from CH2 and NH PCT/5Z2003/000186

selected fromCH2 and CHOH in the R or

S-configuration; 10 Y is selected 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 substifute | kyl, aral kyl or aryl
group; Rl is a radical Lo 1 éPZforrmIa (I'') B HNND
20 (1l) R2is a radical of tthewornmula (111) WO

2004/ 018496 PCT/ Nz2003/ 0001 6 ~-N Al \N~ ED
(I'11) Ais selected fromN, and , Wwhere Ris

sel ected from hal ogen, 5 opt\ onally substituted

al kyl, aral kyl or aryl, OH/ Ni2—NMR3, NR3R4 and SR5,
where R3, R4 and R5 are ea¥h qgptionally substituted

al kyl, aralkyl or aryl groupgy,;B is selected from OH,
NH2, NHR6, SH, hydrogen and hal ogen, where 10 R6 is
an optionally substituted al kyl, aral Kyl or aryl
group; R is selected fromOH NH2, NHR7, hydrogen,

hal oge"8%" SCH3, where R7 is an optionally
substituted al kyl, aral kyl or aryl group;

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;

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, aralky! or aryl group;

R'is a radical of the formula (1l)

(1)

R? is a radical of the formula (Il)
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15 Eis selected fromN and CH G is selected from CH2
and NH, or Gis absent, provided that where Wis NR

wo@eroonies4ad G is NH then V is CH2, and provi dePiCT/N&2003/000186

where Vis NR or NR2 and Gis NH then Wis CH2; 20
or a tautonmer thereof, or a pharmaceutically
acceptable salt thereof, or an ester thereof, or a
prodrug thereof. Preferably Z is selected from

hydr ogen, hal ogen, hydroxy, SQ and OQ Mrre 25
preferably Zis OR Alternatively it is_preferred that
Zis SQ In another preferred enbodi t, Zis Q W
2004/ 018496 PCT/ Nz2003/ 000186 7 It is]also preferred
that Vis CH2. It is further ferre hat X i s CH2.
Additionally, it is preferre [

Preferably Wis NR . Alternat }%el y
that Wis NR2. It is also S'Abgefer ed th where Wis
selected fromNH, NR or NR2 eferred
conpounds of the invention |ncyude t ho&e vvhereD/ X

and Gare all CH2, Z igOHagd Wis NR. 10 O her
preferred conpounds of the |nvenE‘on i ncl ude those

where V, X and Gare all CH2, Z Iis SQ and Wis NR .
Preferably Y is hydrogen Alternatively it is

preferred that Y is _hy Pr ef er B i

hydr oxy. Aﬁt'%ﬁﬂﬁ?tPQé’IOW th Cf\flsanﬂlcgjl eVherg ﬁa a%élegtqufrw_@alogen

Preferably, Idnanfiéhbs‘ﬁtdted ramyl \éﬁ‘élkylldr anyl [Otef KHg, NHRH NR°R*?
Ais N Prefera §; nativ

preferred ﬁ'h%lSF‘b WEerIQI-E R42"E5"dl e %ﬁc P@?dé(rsrugat't%d alkyl,

ESI s N Prgffef 80argrgiogeends of the i nventl on i ncl ude:

(3R 4R) - 1-[ (9- deazahypoxant hi n-9-yl ) met hyl ] - 3- hydr 6xy-
4- (hydr OXB@%QE&EBY%W@HdNHg 'NHR®, SH, hydrogen and halogen, where

gﬁ;{df(@(yﬂ ?ﬁ/%egg}aﬂ%g n| rﬁ)ﬁgtuyed ar% rl=:¥ali<yl ora&%r%ﬁg 4-
(3R, 4R) - 1-[ ( 8- aza- 9- deazahypoxant hi

?h3d¥gz(gen;al I Bﬁ%/%{ﬁ%)é{ﬁ)gl %ﬂ'lz, NHR’, hydrogen, halogen and SCH,

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

isp eferred

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 CHy;

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 OQ. More
preferably Z is OH. Alternatively it is preferred that Z is SQ. In another preferred

embodiment, Z is Q.
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(3R 4R) - 1-[ (8- aza- 9- deazaadeni n-9-yl)
nmet hyl ] - 3- hydr oxy-4- (hydroxynet hyl ) pyrrolidi ne;

W@ AR4ABU9d - [ ( 9- deazaadeni n-9-yl ) net hyl ] - 3- hydr pXE/NA2002/000186

phenyl et hyl ) pyrrolidi ne; W 2004/ 018496

PCT/ NZ2003/ 000186 8 T

(3S,4R) - 1-[ (9- deazahypoxant hi n-9-yl ) net hyl ] - 3, 4- di hydr
oxy-4- nethyl t hi omet hyl pyrroli di ne;

(3R 4S) - 1-[ ( 9- deazahypoxanthin 9-yl ) net hyl ] - 3- hydr oxy-

N- @(@%gtg}ﬁl}l o w "\ |§ If di h%?alife&%'{sa/thit)als CH%1 AcBl_ltlonaHy,
bi @ preferred that G is CH2

N- (9-deazahypoxant hi n-9-yl ) met hyl - 1, 4- di deoxy-1, 4-imn
o-D-ribitol;

(3Rre4§¥)abl§ W B RRY- 4Altysktiouly nie tdh phefdrréch o XanishNRZ 9-1y i) also

PX Rt whege b iAo Ty Ny bR gF VRS S0 5,512

(met hyl t hi onet hyl ) pyrrolidine; 10

E ggﬁﬁ%ﬂr QC& p%r%.g@?ﬂ%a) %38?6 EHVEB%%HC%E Wbde %hgﬁédv,o)\(ya'nﬁ' G are all

(3B islof @Bd &Y & MRWeazaadeni n- 9-yl ) net hyl ] - 3- hydr oxy

-4- (benzyl t hi omethyl) pyrrolidine;

(3R 4R) - 1-[ (9-deazag uani n-9-yl ) net hyl ] - 3- hydr oxy- 4-

15 citihar drensprse cbmbpumasrab thedinmention include those where V, X and G are

négl’@g’%a%!_sh%,ag@ﬁ@fgf in-9-yl)

chlorophenylthionethyl)pyrrolidine

%&ée i)l, d{ %31 %E%q%b?f@y’?‘?@@% ¢ e%&r)éh & Y bl ardsyhydr o
3R 4R) - 1-[ ( 6- a2| do -deazapuri n-9-yl) et hyl ] - 3- hydr ox
(3%@%;%% Rty B IS et e Bl s, .
(acet oxynet hyl)pyrrol idine. 25 In another aspect, the

oA SHare el a et B e of a

corrpound of forrmula (I) as defi ned above. In yet

g{{?fe fﬂf?s G Céle g@tgmgbve\ff Rl p?‘Qfe%Q Y eis et hod -of

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

(3R,4R)-1 -[(9-deazahypoxanthin-9-yl)methyl]-3-hyd roxy-4-
(hydroxymethyl)pyrrolidine;
(3R,4R)-1 -[(9-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-9-deazaadenin-9-yl)methyl]-3-hydroxy-4-
(hydroxymethyl)pyrrolidine;
(3R,4S)-1 -[(9-deazaadenin-9-yl)methyl]-3-hydroxy-4-(2-
phenylethyl)pyrrolidine;
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30 condition in which it is desirable to inhibit

puri ne phosphori bosyltransferase, purine nucl eoside
w@bwgpksasy | ase, 5' -nethylthi oadenosi ne phosphoPgi/ag203/000186

5' - met hyl t hi oadenosi ne nucl eosi dase and/ or nucl eosi de

hydrol ase conprising adminissering a pharmaceutically-

ef fective anount of a conmpound of fornula (I) as

defi ned above to a patient requiring treatnment. WO

2004/ 018496 PCT/ Nz2003/ 000186 9 The di sease or

condi tion may include cancer, bacteri i,nfectiogn,

pr ot 0z oS 4Rnt-HEdearrhyPo -"&'QTW%"@MHZ{'%'&W?@&{ e. The
T-cel | preiypbistetiypopeRingy be psoriasis, arthritis
or transplant rejection. 5 In _still her aspect,
the | nv%’f'@rﬂ -H?@\gpa%typpwt@g-g-ybfﬂeghyi]%gﬁm- ot

formul a(méth¥|tmgﬁ§|j@%|imve in the manufacture of a
medi canent for treati [ candit i.on,.in

a di sease or
whi ch i N—@@%@W%P%’fﬂ?q’bg'}"hﬁi4b‘?a'l‘§e?3‘1§f'r1i"%1‘5“'”°‘D'”b‘t°"
pEospEoMﬂbQﬁﬁhérﬁg@BQérﬂhiﬁﬁ%ﬂ)m@wﬂn@diﬂamkyﬁqsiiﬂ?mo-D-ribitol;
phosphoryl ase, 5' - net t hi oadenpsi ne phas :
B ot A AR SO hRn et TRyt B e hese
hydr ol agar 48 01-REldaEEAcHRICR) Rath@N3IHydwmixi4- be
appreci at ed t hat tbhle re%s.esent ation of a conpound of
f or mul a(meyithigrastayDPyEorliokq/ or D is a hydroxy group,

i's of t{BR28pl-{EydeRziRIshPRSBY)aethol-BHytiraxy-4-
correspgondi n ' and .this will largely exist in

_am de _
the am RENEY mﬁ*ﬁ@@&?%‘?e’t he enol-type tautoneric
r epr ese R USPN-[(8Sa2- gt azabderit-Dainfethniir3-sydragt4sr al

formul ae to  represent e _compounds of the invention.
20 Sini Ktéerqzyl’thlqrﬁetﬁ,ylﬁqyrrghé}g%pr eci ated that the

r epr esedRYURM-[EEdenzaguaniniogl)mbthyth3amideoxy(4-) , where B
and/ or IS a t%l 'grl.gg{%, is of the thioenol-type

t aut one KIYIrPYPBIHFIPETOIRER espondi ng t hi oani de, and
this ¥W|($R,l43?1—9‘1(9)‘de|%1>2b5deriimg-yhmetHy!]@dnﬁdd@(yfﬂeﬁm The
use of the thioepol-type tautomeric representation is
si nply Pgloﬁﬂhﬁﬂﬁg‘é‘?ﬂ@txﬁg}ymgﬁnﬁ al for mFJ)I ae to

r epr esentr 4Rg-1q@FHodsdadzapivn-9-yiymethyhd-hy2BoxyHe

conpounds of the invention may be prepared by any
sui t abl éhY‘FE?W ?h@%"&@lﬂﬂet abl e nethod invol ves

i ndepen§3R,T4Ry-1S[}méil@@'g&ieampljha-esyllymthyjmhydmw-ﬂhe base

part an )}‘fgen Iilirg@i n& t he base part to a nitrogen atom
in the APYROHMStRDPYTEINSSF ~ 30 For exanple, Schene
1 bel ow (8R4R)Neg-tibezapdepataf)methydif3-atetoxy-N- i m no

sugar art of 0 und of the invention where the
nitr ogeIRa t@ﬁﬁ"}ﬁ?h@r’?gﬁé)l %t
In another aspect, the invention provides a pharmaceutical composition

comprising a pharmaceutically effective amount of a compound of formula (1) as

defined above.

In yet another aspect, the invention provides a method of treating a disease or
condition in which it is desirable to inhibit purine phosphoribosyltransferase,
purine nucleoside phosphorylase, 5'-methylthioadenosine phosphorylase, 5'-
methylthioadenosine nucleosidase and/or nucleoside hydrolase - comprising
administering a pharmaceutically effective amount of a compound of formula (1)

as defined above to a patient requiring treatment.
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anal ogue is located at the sane position as the C1
anoneri c carbon atomwould be found in a sugar

worRloeod4ee A useful starting conpound in the SROI/NEHI03/000186

of the 1-N-imnosugar is

N-t ent - but oxycar bonyl - (3R, 4S) 93- hydroxy-4-[(1 S)-1,2

WD 2004/ 018496 PCT/ NZ2003/ 000186 10

di hydroxyet hyl ] pyrrolidine. This starting conpound nay

be prepared via the nethod of Filichev et al.

(Car bohydrate Res., 2001, 333, 115-122) wit .%
vaihat disgaseeph gonditien anay. inglusRy 6211986 nhacters! éf‘{?c‘i'@ protozoal

ut Hf#\ﬁ?ﬂ &#Sa tﬁ@ellnhhﬁl%ﬁrﬁlé’ééébecfhé‘9‘-0&rrﬁé&atreatdﬂgéasbhﬂay be
| uor enyl met hoxycar bonyl ) group. Oxidative

cI pawriegis, Bﬁmtlstqiiéradﬂfd?“tﬁ@?@t% fol l owed by reduction in
situ gives the N protected 3-hydroxy-4-

hydr oxynet hyl pyrrolidine (1). Renoval of the N
pr &t gﬁﬂ{amgjhgrﬁpgctgm?équrgm ‘ppgwdes the use of a compound of formula

3- K\ Y 9§ Q¥ ME ‘ﬂ%‘ﬂﬁ@ﬁ‘ﬁiﬁﬁké&’d’ré@f I Grhticalnfent fo?@‘éﬁmgca disease or

r oxy- 4- roxymeth ébrolldlnevva

pr mer@qp tyy \Admgrls eQesgpble(tg in 5 PYUsRERiPh osgé@rgaosglhansferase
748044 ) nuchiddidwashdspRbryiate ! BenfitRAbaddrRinef pAospazglase, 5'-
car bacyclic thym dine analo ues , Kim

H. reethyipinadenosine nugipeeidase d/or@@&ogldeﬂ(yarolaéﬁem Lett.
1991, 1, 287- 290.) and aza-C pyrimdi nes (Sorenson,

MD., Khalifa, N.M, Pedersen, E.B., Synthesis, 1999,
1937-1943). Two ot her- methods for the synthesis of

(3BREAILEDDEBORPTION 15 hydr oxynet hyl pyrrol i di ne have
al so been descri bed. One nethod by Bois et al [Bois,

M, Hansen, S.U., Acta Chem Scand., 1998, 52,

12114wuih%%2dppréw&éd/ﬂ@t tHeNgjyiseémtatigrsf 4 tarapdupd o fortriuga (1), where
enantioners. The ot her nethqd c

hi
(1 Ehiakala, Dyis, anBEFoT, ORRUP: Toro ARE PR gy {utoriggform of 2
39, coftddporitttAmitls, aihdrthlllst\ﬂll’r BFgem e)éiﬁymmtdmlde formt el use of the

of (3R 4R) hydr ox dr ox th rolidine wvi

20 ShaiPP LT BRIFSE ?( 8oy R Al it ofhnuias to
evakbyabast théorhpdlings bam im@htion.t y of

(3R 4R) - 3- hydr oxy- 4- hydr oxynet hyl pyrrol i di ne agai nst

human PNP and obtained an |IC50 of 160M Benzyl ation
of Su"hﬁariw G Yk &Jb@éréﬁemaﬂmﬁném&éelﬁtéﬂomﬁf cempamavalformula

Csrharhors. Banlpr by adnouady s terioP i iR e ferh of
hy diopebpsHdirtet{ciini@s svduarfwill 1egalyaaxsd i dadihidaonide form. The

lpls.ltn kys:qggb@lfgq d@éé%%—?y%'ﬁtau Herc ?ep?gsentatl\clap I%Og#'\/p y1§o aﬁOW fewer

structural formulae to represent the compounds of the invention.

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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HO 1. Nal04, EtOH, OC HO BnBr, NaH BnO NBoc NBoc NBoc
OH 2. NaBH4, EtOH OCOH DM, 0 COBn 12 MOH

W@ RiOH/01849¢ . Schene | BnO HO *NH HC1L NH. HCl QrCTIBA2008/000186

3 The linking of the sugar part may be achieved by

reductive amination of an appropriate al dehyde.

Exanpl es of suitable al dehydes, prepared fromtheir 5

correspondi ng brono precursors, are shown in Schene 2.

g\nool 1. n-BuLi, -78C NNNN N 2. DM, -78C N Br
isole, Diethyl Ether 0O H5 Owve- O\ ON, N 1.

n- eibydroxyefmdpwrolding. J Thiy startingrcompeypd Nngy bp-pregaigd ga the

\?fﬁ%ﬁfbﬁ%fﬂbﬁ@# B} hnecaboRirak dedey dion1bass asal2ayueh the only

e protected I
scv@ieéoebgipgéﬁé@ftfw&l@%ta&]ﬁ ; “Eis‘tﬁﬁiié;f %ﬁeég%\ﬁ@g'eg protecting
'1galgpbzr%e{:ﬁg@ﬁrﬁ‘g;‘(mugi%gﬁ/ﬂ(éﬂ%k?@a@&ﬂ)l\&amSOQﬂ@ﬂ\%cleavage

( 36 thediol ey irdawa by sscstion H- Ve dah Prarotscled Frgipxy-4-
OX¥ydtoxymethylpyrrolidine (1). Removal of the N protecting group gives (3R,4R)-

3-hydroxy-4-hydroxyrhethy|pyrrolidine (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 the preparation of 1"-aza carbacyclic thymidine analogues (Lee,
Y.H., Kim, HK., Youn, 1.K., Chae, Y.B., Bioorg. Med. Chem. Lett. 1991, 1, 287-
290.) and aza-C-pyrimidines (Sorenson, M.D., Khalifa, N.M., Pederéen, E.B.,
Synthesis, 1999, 1937-1943).

Two other methods for the synthesis of (3R,4R)-3-hydroxy-4-
hydroxymethylpyrrolidine have also been described. One method by Bols et. al
[Bols, M., Hansen, S.U., Acta Chem. Scand., 1998, 52, 1214-1222] involves
enzymatic purification of the enantiomers. The other method by Ichikawa et. al
[Ichikawa, 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 |Csq of 160pM.

Benzylation of the hydroxyl 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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(hydroxymet hyl )pyrrolidine (8). It is to be
appreci ated that any sugar anal ogue having a nitrogen

war@aos49@ny 5 |location in its ring my be coR@l/a@2008000186

any base analogue in this way. It is also to be
appreciated that methods othanr than coupling by
reductive am nation of an al dehyde nmay be used. BnO N
NH HJ 0 Ox \ NaCNBH3 \ J + N- BnON\ | J MOH
r.t. -1~N OBn NO HOBn 3 5 MeOH, 10% HO r.t. H,OO
O NNH 1. MH HOAc NNH \ J Pd/C, H2(9), r.t.

HOH n0O NJ N 2. NH4OH, McOH, r.t. N CH 8

ScHeme 3 101.AslQafOB°8 bt om Sc BepreNaH bglcﬁ

i nter Boe (7) may.be ma Bef ed—to—afford

ve low NINHBON | N o Soviceuried, O o %(m@Hz

J NI\U2. 7N NH3/ MeCOH, r.t NNEtO—I r.t. HO|N
MeOH, cHCI, r.t.
Scheme 1
HO BnO
k NH.HCI NH.HCI
OH OBn
4 3

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.

1. n-BuLli, -78°C

S S DX
\\N XN N
/)

SN
W
2. DMF, -78°C N
Anisole, Diethyl Ether 0
5
OMe- . OMe
1. n-Buli, -78°C o N
<:O}~N/N\ SN Q_N, S \)N
— s
= N/) 2. DMF, -78°C N
Br THF SR
6

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



/~~ OBn 7 OBn 9 OH 10 Schene 4 O her exanples of the

coupling of base anal ogues to the sugar anal ogue (4)
w@ae®@4/0s4396wn i n Schene 5. This nethod can be usPCI/NZ2003/000186

prepare the conpounds 5

(3R 4S)-1-[(8-aza-9-deazahypagant hi n-9-yl ) net hyl ] - 3- hy

droxy-4 (hydroxynet hyl)pyrrolidine; (12) and

(3R,4S)-1-[(8-aza-9-deazaadenin-9-

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

Ve NN W O-t~ N, L N NaCNBH3 NH .. +N J.. N
N Medbe inventiony @$&3b1*ngd%iahwaéﬁ'“%%lm%ﬁﬁ4ﬂggf%y'4"

se By MR8¥y, cHCl, r.t. 2. H3O+ NH2 HO H
y@&l y~I\LJ I—|O%I\)UI—IONHCI OH Schenme 5 OH 13 12

10 An i nt ermedi ate sugar anal ogue contai ning two
g?'%eaép%%atéd“mai %nylsﬂgama&lodmerﬁhvmge@aitmgjen atom at any
dr oxy- 3- hydr oxymet E))é gyr%zol i di BIS% it TBYeo 1o
5 belocpv@plarltédmad%ayrfaﬁ ?@JPM REY 35¢ 8niaeys Iid Ysdhig
Welb%h%ﬁ“éﬁa‘?&? tHal fethddslSther ﬂi@ﬁfdbdplfrrgoby Eeduptives emirstiog of an

own chemstry (Lin, T-S., Zhu, J-L.,
Duelsehydmabeusedtheng, Y-C., Prusoff, WH , J. Med.

Chem 1993, 36, 353
Q\\ >< O\\N O><
BnO 0 o NaCNBH3 N
K:NH.HCI . \\N L, B0 g N/J
\ J MeOH, r.t. N
N

OBn

0 H OBn

MeOH, 10% HCI jr.t.

H | o0 9
N N 1. EtOH, HOAc \ NH
\ Pd/C, Ha(g), r.t. |
HO N/) —— BnO \ N/)
N i i k N

2. NH4OH, MeOH, r.t.

Scheme 3

10

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

to afford (10).

15
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WD 2004/ 018496 PCT/ NZ2003/ 000186 14 362). Am nation
foll owed by reduction of the imne and acetyl ati on of

w0 b@4/0188%01 t i ng secondary ami ne gi ves conpoundPCI/KY.2003/000186

The key step of acid hydrolysis wth concomitant
recyclisation gives the imnascycle (18).

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

varfely of base anal og to give potential inhibitors
of efornyla (1) of th#s\ invention. 10 0 H2SO4 HO
Lo-, T . i nidazol eTB 0H OH p _ 1nH )u"{™
HO Aceto

piH , -20 C- xylose PDC, T
oy#PT) I POCE,)M: B 1 ?’ M 0 N/)
t - But car bazan s MBBVEO Y 1110 UI CGetohi6t t ol US%‘? refl ux
0 O~ oskHR, OC O BocHN- NH &@n.BdcHN-N 15 14 Ac 10
jpyridine, r.t. HO HO Ac TBDMSO 0 HOAc HO NC PdI C,
H2(g) HON NH O N BocHN I\!Ac s 0"~ H2O, 100C HO Et OH,
r.t. HO19 17 18 1. NalOéf NaBH4 EtOH, H20 0C

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-9-y|)methyl]-3-hydroxy-4-
(hydroxymethyl)pyrrolidine;  (12) and (3R,48)-1-[(8-aza-9-deazaadenin-9-
yl)methyl]-3-hydroxy~4-(hydroxymethyl)pyrrolidine(13).

OMe
0 N XN
NaCNBHs <__}~N/ P
MeOH, r.t. N
11
MeOH, 10%,
cHCI, r.t.

HO

OH Scheme 5 OH
13 12

An intermediate sugar analogue containing two nitrogen atoms.in its ring has
been prepared. (3R,48)-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, 36, 353-



Scheme 6 H~1 Ac HOcHCO HO1 ~, NH NH 2HCI ~-- HO
MeOH, 60C HO 20 21 An alternative nethod for coupling
w0 b@4losigs anal ogue to the sugar anal ogue is SPOWNZ2003/000186

Schenme 7. The al dehyde
N-t ent - but oxycar bonyl - (3R, 4S)4 3- hydr oxy-4- 15
fornylpyrrolidine (22) is enployed in a Wttig-type
reaction to provide the 5 C-C linked internediate
N-t ert but oxycar bonyl - (3R, 4R) - 3- hydr oxy-4- (2 WD
2004/ 018496 PCT/ NZ2003/ 000186 15 . . d wlat f the
pHagay.l efminaiion Followsici By fedydlign ofihesEyiR AN acetyiation ©
hy, ' ik d (PT)OVihee® of acid hydrolysis
hy%%@@ﬁ'%érc:cﬁgarggﬁn@@gs@é S\Aﬁ‘%ﬁmcén )bF g‘|§e3:i_‘tslt? & ation followed
NEwith edmopmiant reqystisation Sives fedingecycie (18). Hydrogenation tollowe
( rabie Ldf B AZaAoVdl df theyhoetate yblided- thediesired
xi&ég‘%"?%hdég@‘fE‘fﬁmeg{/?rﬁm idine (26). Treatnment with

5 7 pyrazaiiding &£%)n methanol at 130 5 Cin a seal ed tube
followed by the transformation to the hydrochloride
salt with 3N aqueous HCl gives .
( 3Fnes Syrazolitir. @b arathe HARUER -Aesthis: (208 g Pg,aoupled Jvith a
ph@g}p@bﬁw%%&eo ﬁél&%dé&l fRegitey Pormbhlonhigiors 2F )the Iformuild (1) oé this
appreci ated that The route exenplified in Scheme 7 can
beinggmioned to the 10 coupling of a variety of

10 anal ogues of 25 varying in the C4 substituent with a

.variety of 9-deazapurine anal ogy H { toligo— X OHC
H , Imidazal
~N- Bog 8, g HECH=PRI:3 1+ T@;Eg)c S%Eﬂ&% HO 2%37...3(
”/,o ”I/O

[ -m H2, ' H. HCl
f\f'Bg/g d\4r:1304m X MERD vt OFur, JoedN

D-xylose PDC, TFA, pyridine | DCM, r.t.

TBDMSO— 4 BHa.DMSTBDMSO—) t-Butyl carbazate TBDMSO— N
nmQ —f— ————— wmQ e 0O
0°c =i, )r toluene, reflux "’O)(
BocHN—r\fH Ofer THF BocHN—N 10 o 14

Aco0 |pyridine, r.t.

5

HO HO
Ho—| Ac HO— A¢
TBDMSO—] HOAc N. Pd/C, Ha(g) N,
wmQ e N — INH
)(‘ - EtOH, r.t =
S %4, o 5 L 5
BocHN—NAc © \ H20,100°C HO HO g
17 1. NalO4
2. NaBH4
EtOH, H20, 0°C
Scheme 6 A
(+]
Ho— cHel HO— .
k “NH .2HCl - NH

HO

21

(] <
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-tert-butoxycarbonyl-(3R,4S)-3-hydroxy-4-
15 formylpyrrolidine (22) is employed in a Wittig-type reaction to provide the §' C-C

linked intermediate N-tert-butoxycarbonyl-(3R,4R)-3-hydroxy-4-(2-
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HO 25 H024_HCHOHCI NaOAc NN H2O\ I J N 95 C
seal ed "Mannich" tube HCl H NH2. HC NNNI N NN

wWQ2004M1H396 McOH N 130 C, seal ed tube N. HCI HO PGI1/8Z2003/000186

aq. HO HO 27 Schenme 7 WD 2004/ 018496 - A

PCT/ NZ2003/ 000186 16 SchenelB shows still anot her
alternative for the preparation of selected conpounds
of the invention. This procedure uses the-starting
conmpound D- arabinitol, rather than

R sa e o B W G Slcheoe

? B \ﬁd%QtArFé?: obhloMd @4t ~25Y MhidHCba®e used+in PdEMOIch-type

ekl oo RS TR SRR ER by v
(2-phenylethyl)pyrro|ldlne (26). Treatment with 7 N ammonia in methanol at 130
°G in a sealed tube followed 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
coupling of a variety of analogues of 25 varying in the C-4 substituent with a

variety of 9-deazapurine analogues.

OHC "Wittig"

\ C:N_Boc [CeHsCH=PPh 5] Br;
THF

H 2 Hss 23 (cis/trans-mixture)

ollm.,.

H,, Pd/C
EtOH

NH.HCI < e B
MeOH -B0c

HO 25 e 4
HCHO H G
NaOAc N ~N
H,0 8 IN P
85°C
sealed "Mannich"
tube
Y
' T ¢l T NH,.HCI
N , SN . N NN
\ A S
N N
7 N NH;, MeOH
N 130 °C, sealed tube Nhci
HO 26 3 Nag. HCl HG 27

Scheme 7



DC P NH O---Ph  H2NNOHC O - HO Kh im
ko- Far mat sevti cheski i Zhurnal 1984, 18(8), 958-62.
WOBHIGNIs MeOH 0 HON o H+H/ H2ZO NI NH O f - - ROT/SERNS000186
/~ NH HO Scheme 8 NH~~\ /O N-NH 10 The conpounds of
- the invention are potent inhifgitors of PNP, MIAP
and/or MIAN. Table | shows inhibition constants for
sel ect ed conmpounds of the invention agai nst hunan
PNP. Table 2 shows inhi biti on constants for selected
. conpounds_agai nst E. coli MIAN

| nSehsime ch shewst ik anpier %@f’?&‘i’%gfbiigﬁgoar%%%ga%' ¢fs pelected
{%arﬂ;t)d\dﬁﬁ? -of k8@ lifvehtiSOVEhid RRicRdlreoses aths tsiantisg tompound D-

ed conpounds agai nst cob er.cul
Prasndo) < 8hesndues | e LA S HPTEERL2
%@@qg&_ mSigirdl asmodi um  fal ci parum PNP. WO
01 49 / Nz2003/ 000186 17 Table 1: Inhibition
5 Const ants agai nst Human PNP Conpound Structure No. Ki
Ki* 61 HO 16325 6.8 102 N pM pM ~H HONNNH2

c
D-Arabinitol Ph {-I OH H
~1eq PhCHO i, NalOg
HCI HO - H*, PhCHO o——Ph
(J.A.C.S. 1943, 65, 1663) CHz0
i, PDC
fi, PhaP=CH,
iii, BH3.SMe,
then NaOH/H20;
H
N P o
>/ j‘” * -
H,N  N& oHc 0——Ph o——Ph
Khimiko-Farmatsevticheskii
Zhurnal 1984, 18(8), 958-62.
NaBH3CN

MeOH

© jNH
Scheme 8 Nn/@\(o

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 inhibition constants for selected compounds against Plasmodium

falciparum PNP.



HO8 HO 1100 16.01.4 N 120 pMpMHOH NN HO 12 H

0O 2000 50 No slow INpMonset HO)NHNN HO 33 HO
wa3R4/01890No0 sl ow N nMonset ~H MeS N N HO MHO/N32051000186

0 19.6 3.5 No slow N pMonset MM S NH -,;j NN HO

31 HO 14 3 nMNo slow Nonset IH HONN HO HO W
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Table 1: Inhibition Constants against Human PNP

Compound | Structure ) .
No. ' Ki Ki
61 H © 163+25 |6.8+1.2
N pM pM
\_J NH
HO 7&
N N N,
HO
8 H O 1100 * 16.0 + 1.4
N y 120 pM pM
N
k :N N
HO
12 H © 2000 + 50 | No slow
N pM onset
Ne / 'NH
HO Nél
N
HO
33 H O 433+13 | Noslow
N nM onset
NH
MeS \ / 4/
N N
HO
HO
37 H o] 19.6 + 3.5 | No slow
N pM onset
\ / NH
MeS 4/
N N
HO
31 H 0O 14 + 3nM | No slow
N onset
\ / NH
HO N/J
N
HO
HO




Compound Structure No. Ki Ki* 41 HO 2.8 nM No sl ow

onset HWe HONHOOH 40 HO 12.7 pM No slow Ws\/
wor®en184diH H O N NHO OH Tabl e 2: 1nhi bition CoPGr/A@2®3/000186

against E. coli MIAN 5 Conmpound Structure No. Ki Ki*

52 HNH2 17 2 pM 160 14 N®@NfMS\ ~J NN OHS57

HNH2 9.0 1 pM42 5 fM NNN OH58 HNH2 190 fM S

N NN N OH WD 2004/ 018496 PCT/ Nz2003/000186 19

Compound | Structure .
No. Ki Ki*
41 : H O 2.8 nM No slow
N onset
\ NH
=
HO OH
40 H O 12.7 M | No slow
N onset
\ / JNH
HO N
HO OH
Table 2: Inhibition Constants against E. coli MTAN
Compound | Structure _
No. Ki Ki*
52 17 +2pM | 160+ 14
fM
57 9.0+1pM |42+ 5fM
58 190 fM
OH




Compound Structure No. Ki Ki* 62 HNH2 4.00.4 91 2.0

NNpMfMC / \ SN] N HO27 HN-12 47.0 8.0
wa2@3/08490N A N nMnMNJ N HO Table 3: 1nhibi P¢DNZ2003/000186

Const ants agai nst Human MIAP Conpound Structure No.

Ki Ki* 52 HN-12 870 -1 10122 3pMNNpM S\ J N

OH 62 HNH2 46.0 8.0 <3pM NNpMC \ SNJ N HO

27 NH2 No H N inhibition J at 10 N miconolar N HO

57 H NH2 28050 3.00.3 N pM pM

Compound | Structure )
Npo, Ki Ki*
62 ' H NH; | 4.0+0.4 91+2.0
N SN pM fM
01@5 AL
N
N
HO
27 H NH, 47.0+80 11.0x+0.3
N N nM nM
! .
N
HO

Table 3: Inhibition Constants against Human MTAP

Compound | Structure ]
Npo. Ki Ki*
52 H NH, 870110 {22+ 3 pM
N ‘ XN pM
o YA
N
OH ‘
62 H NH, | 46.0+ 8.0 <3pM
N l SN pM
CI—Q\S \ N//,
N
HO
27 H NH, No
N XN inhibition
| at 10
\ N/J micomolar
N
HO
57 H NH, | 280 + 50 3.0+£03
N N pM pM
Ore ST
Ao
OH




N OH WD 2004/ 018496 PCT/ NZ2003/000186 20 Conpound

Structure No. Ki Ki* 58 HN NH2 51 nM No sl ow onset
WOR0EOMN49N N  OH Tabl e 4: 1nhibition Constant SPEyNZ2®B/000186

Mycobact eri um tubercul osis PNP Conpound Structure No.

Ki Ki* gHO011.3 0.142.222 NnMpM \ HHON eW

OH 61 HO540 4024 1 pM NPM \ ~" HONNNH2 HO

12 HO 2.1 0.2 No slow N nMonset N NHHONN

Compound | Structure

No. Ki Ki*
58 51 nM No slow
onset

Table 4: Inhibition Constants against Mycobacterium tuberculosis PNP

Compound | Structure _
Npo. Ki Ki*
8 H o) 1.3+ 0.1 422 +2
4 N NH nM pM
v A |
o
HO
61 H O 540+ 40 |24+1pM
N pM
\ /| NH
HO 4
k N N™ “NH,
HO
12 H O 21+0.2 | Noslow
N,N nM onset
HO y [N
. N
HO
41 H O 7 +0.2nM | No slow
N onset
\ ]/ NH
N
HO OH
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HO41 HO 7 0.2 nMNo slow N onset ~HHON HO OH5
WO 2004/ 018496 PCT/ NZ2003/ 000186 21 Tabl e 5:

wo ndvithoit4poOn Const ant s agai nst Pl asnodi um f al ci pEr/Na2d@@BIR0186

Conmpound Structure No. 'Ki Ki* 37 HO 20.4 ,1.8 No
slow N nMonset MeS H W HQ133 HO 45 3M No slow N
onset \ JH MeS NN HOHO 8 HO 500 pMNo slow N
onset HO\ Il H NN HO31 HO 4.3 MNo slow N onset
HO ~H N N ‘

Table 5: Inhibition Constants against Plasmodium falciparum PNP

Compound | Structure
No. Ki Ki*
37 20.4+ 1.8 | Noslow
: nM onset
Mesh
33 45+ 3 pM | No slow
onset
Mesh NH | L
8 500 pM No slow
N onset
HO \ / NH
N
N
HO
31 H O 4.3 uM No slow
N onset
HO \ / 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 Ki* 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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HO HO K1 as shown in Tables 1, 2, 3 4 and 5 is the
initial inhibition constant forned by 5 the

wepmyes4pa hi bi t or conpl ex, and K1* is the equiPCNZ200B/000186

di ssoci ation constant for inhibition that is observed
followi ng a period of slow opset, tight binding
inhibition. Ki* is the biologically effective
constant. Further Aspects 10 The conpounds of the
invention are useful in both free base formand in the
form of salts. The t

"ph [ 1 . b .
e S DR AL e TP

- defcViRR, tfaFtQm RRbEIBNditfic FhetBbek6niaahd p-tollamdsulionig acids.

for exanp e, 2004/ 018496 PCT/ NZ2003/ 000186 22 the
foll owi ng acids: hydrochloric, sulphuric, phosphoric,

alcﬂ{e' Sativk %Fnlpﬁuncfsurﬁa}‘ bé adnﬂM@téremil 10,a patienaby @, variety of routes,
uconi c, citr

0 e oet BT doBcter, o7 Ao BmiisyRams Ths,igunt of
adéslrﬁbdo’i:h&rtsdoelt ergmib@ére@lwlll ksmryawmryl a«to,orabrﬁg rt@mlueesm,atuse of the
I NCl udl n oral adm njstrati 0 0
L Cratiant pics e petorenend, st ooie RaEiehBe 4ot PRty the
adyiabé e ffladdil huriat wilvbes & meaangns thsa gharo1 titd 0BG Mmilligrams,

of the pati ez}) %@gqthe nature and extent of the
dlléréfed%quﬁ)dt% ¢ "8YS Typically the dosage for an

adult human will be in the range |l ess than 1 to 1000

g1r lgciarl gr(rgfngﬁmg‘tlﬁ@? rjiﬁet Wém88H‘E)C§§3 %SEH rhulg%grﬁnb g’@id':&r liquid

§r<éhbrﬂs et elxampledabletrsewsatesppmvdei‘sg rsokutiamep Isuspensions and
I et S,

o SpERrEPERe SR eBR B ae e dyeiich FE-BEAS, 2% pf8 ora
ar fogty : earfegllnigsh?dt st hedaosargeha:j e@letebrmdhelampydmﬂ%may be
In the tablet form un

e i ore BT SRS o, Kb bh B starn,
SUgggetrer afid a®ider, Satcﬂslﬁﬂ@gratlbnggemt@ndw |t|ibr|canb| 'Ffteeblndei may be,
glesolr rétp(@e;%g;éq%&s%gc n%rrqagrl] {na %lpt%gt%ttl ﬁgnt?h%)j@é p8Blo starch
di g} é‘lbfﬁﬂ)’aﬁd a mgehﬁﬁncaﬂtmbysb@mmesnsmateanateorOthq;rQquppnents
acid and he, Iubr cant S n&ﬁgeraesn um st ear at e.

Ot Riggh 8% Bgs or '@’83'1‘1“935'%@6 98Ygs or flavourings

may be added 20 Liquid forms include carriers such as

.WatLl%rwd P rms lncu d:ar\rllmertshsu% \Fvgt%}"tangtd?ﬂnol with or without other

agents such as a pharmaceutically acceptable surfactant or suspending agent.

The compounds may also be administered 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 skin or
mucous membranes. Suitable creams are well known to those skilled in the art.



agents such as a pharmaceutically acceptable

surfactant or suspending agent. The conpounds nay
wW@bk®a/0s39@dm ni stered by injection in a physi oPOONEZZI0BA00186

25 acceptabl e diluent such as water or saline. The

di l uent may conprise one or 2nore other ingredients

such as ethanol, propylene glycol, an oil or a

pharmaceutically acceptable surfactant. The conpounds

may be present as ingredients.in creans, for topical

30 administration_to skin or. nuco ra etai
PriGeeFUMIapngs dnayy E’gﬁ'ﬁr 'lf’ﬁcﬁﬁwag%fecgﬁéﬁ%éu{;ﬁ%ﬁt?‘?ﬁd release
agGeRkab! For eRhivieR! tHe9 rA®s bs incoAmsatge inthacaloply tissolviigriablet
or” mucous nenbranes. Suitable creans are well known ‘
-t OTCAR¥EE-skilled in the art. WD 2004/ 018496
PCT/ NZ2003/ 000186 23 The conpounds may further be
adm ni stere f i ned rel ease systerns.
5 Fﬁngfﬁﬁﬁ%’glpﬁ'{%mggléﬂgg porated into a slowy
di ssolving tablet or capsule. 5 BRI EF DESCRI PTI ON OF
THE FI GURES Figure. 1 sho the kingti,G.cun
P TRTe ANPORRHIEA P BB drr (o M Y ESgtegnd )
in vivo inhibition of nouse MIAP. 10 EXAMPLES The
foll owing exanples further ill te the invention.
ItF'Q@et%%é’sélbn‘g’V%E‘ihg’ﬂL{@a @%%”SGT’Z'[’{% i nvention is not
10 limted to the exanples. HO HO 1. Nal®4, EtOH, 0C HO
BnBr, NaH BnO NBoc NBoc -'~NBoc 2. NaBH4, EtOH, O0C

DMV, 0O COHOH1 OBn 2 MOH cHC, r.t. Scheme | HO
NHEXSOMPBES NH. HCI OH OBn 4 3

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 BnO
NBec __ NBoc NBoc
o DMF, 0 °C
2. NaBH,, EtOH, 0°C OH OBn
1
MeOH, cHCI, r.t.
Scheme 1
BnO
HO \;
NH.HCI
k NH.HCI
OBn
OH
4 3
20
Example 1

N-tert-Butoxycarbonyl-(3R,4R)-3-hydroxy-4-(hydroxymethyl)pyrrolidine (1).
N-tert-Butoxycarbonyl-(3R,4S)-3-hydroxy-4-[(15)-1 ,2-dihydroxyethyl]pyrrolidine
(3.4 g, 13.7 mmol) in ethanol (50 mL) was added dropwise to a stirred solution of
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20 Exanple |
N-t ent - But oxycar bonyl - (3R, 4R) - 3- hydr oxy- 4- ( hydr oxynet h

wQ kgopprs4ed i di ne (1). PCT/NZ2003/000186

N-t ent - But oxycar bonyl - (3R, 4S) - 3- hydroxy-4-[ (1

S)-1, 2-di hydroxyet hyl ] pyrroligdine (3.4 g, 13.7 mol)
in ethanol (50 m-) was added dropwi se to a stirred.
solution of WO 2004/018496 PCT/ NZ2003/ 000186 24

sodi um periodate (3.4 g, 16 nmml) in.-water (25 )
whil e maintaining the reaction te

Theodiwacpariodairatd-4 & t 1Gamraelyiin |V\taﬁ%f rﬁ\# *};\‘Pt E‘P'n%'nmg the
V\’hf CRuidd fg?np%?éihtlénét ?hyﬂ{e' @8 ctiopr Had Iefﬁér?@ééﬁlor\wao m|n after

e port onw se ain ensurin reacgti
tewblshattrm SoditR hﬁphwldﬁe@ Qo GX@?SSbHV e t%°r§°“W'SG while

b%}t%ﬂsﬁlﬂﬁ tﬁ@|ré&tlﬁﬁ§eﬁbé@ﬁﬁ@%smﬁ§%eﬂﬂéftD 3. henadomplete

' trat t
mamm@‘ﬁaﬁ@ﬁéf)%ggdiééégwisw V\\;'%C%foa@gcﬁg 5@- gnafpﬁﬁan?rated in

Ex 80 &fford a syrup. Chromatography afforded 1 (2.74 g, 92%) as a syrup.
N- t%ewr@n - %ut orxyacayr b%nyl - ( 3Rg FS -y3- benzyl oxy-4- (benzyl oxy

nmet hyl ) pyrrolidine 10 (2). Sodi um hydride (140 ng,
60%5(9“ i spersion, 3.7 nmmol) was added portionw se
0

o preniiiestoigh BtEgEind LRt o

4 r esul bi Risp engi mmolasvas added
%)\A/en?c’%‘ﬁwaqg%@éoqr dhﬁg ilu eld Wi teﬁdl?gl uezné_z Q?a 0

anprtmawhedo a\ﬁiltrﬁi seltiin fefsk@nﬁi)brorﬁ'fiﬁ 20q 9o qngly1 (200
I O¥8CUONt tafefdartd ah It
sm%%r onma gg?%gmafﬁ?%raggdgzt?QS%n% 0/{)1I g ee)lresu no
0| IsusWar@Iqmv\w allpwed tpanrﬁbtonretxtdllgiegﬂwm 0 mL "washed
&’ﬁ%ﬁg 6 mL B 03mL) dried (MgSO4) and concentrated in vacuo to
enzyl oxy- 4- (benzyl oxymet yI )P }ol i di n? h
hy@ffomhah eviue Ql'tst)matOQ@PW@ff@@ﬁP'é’-r (380 409 d%{’ 9 3 .an il yypich was
500 , 1.3 mol) in
ne?.ﬁang]etﬂ?%@)ﬁ@é@h’g{c{uﬁﬂuﬁfcaﬁorﬁ gy )

e resulting mxture stirred for
1 h at 40C. On conpletion the reaction was

ri_gt;&w%ged in vacuo to afford 3 as the hydrochl oride
I é ,90()?. IH NVMR 6 7.35-7.21 (m,10Q

(m(3EHB) 3Bgrylaxy- J(anylgxy@elhyll.}’ayrrogdgg (rHyd'_g(ﬁjlorlée (3).

fa rBmol
1 334&'8('58]?50% Ebbaud%%éﬁl_l(z‘lgm v?aéiﬂzdsdeg t@% s(omnoﬂ ot (508 gNNR o) in

73.Methanol @ msB and thﬁgregultm@n@(turg@tlged ’ng#é EEQ{’C On tompletion
( Sgh F%a]cﬁomgé %Ncef‘\trﬁf&fl% Q¥R o) Y bk thd Hydrech|ade salt (330

oric acid was added drop
L (e Dol AN 57 3 721, GngOML O 48 st o0 (@ J & 2.8t 1k,
3.53 (m, 1H), 3.44 (m, 3H), 3.24 (m, 1H), 2.65 (m, 1H). °C NMR 3 138.0, 137.6,
128.9, 128.8, 128.3, 128.2, 79.3, 73.7, 71.9, 68.7, 49.6, 46.4, 44.8.

Example 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
methanol (5 mL) at room temperature. After 1 h the reaction was concentrated in
vacuo to afford 4 (1.63 g, 100%) as an oil. "°C NMR & 71.9, 60.9, 52.1, 47.9,

46.6.
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W@2001008%6 as an oil. 13C NVMR 8 71.9, 60.9, 52.HCT/AZ2003/000186

46. 6. WD 2004/ 018496 PCT/ Nz2003/000186 25 0 0-< o ON(
N 1. n-BuLi, -78C NN N~ 1 3 NJ 2. DV, -780C N Br
Anisole, Diethyl Ether OH5 Ow OW O 1. n-Buli,
-7T8C O NN~NJ ~-N~ N N2. DWW, -78CBr THEO H 6
Schenme 2 Exanple 5 5

7- N- Benzyl oxynet hyl - 6-tert - but oxy-9-deazapurine-9-carb
aldehyde (5. 5-

Ben oxyrret hyl - 7- br onp- 4-t ent - but oxypyg o[ 3, 2-d] pyr
400 % 02 nmol) was di ssol di et hyl

eth (1 anisole (5 m-) and cool ed -0

C. n-Butyl\\Ilt%l um (6004L, 52 5% was then add

dr opwi se ubh!arate as _to npintain the re ct]lor{‘l
t enper at ur Hw -70 C al% %‘ resultl ng sol ut )

left 10 f Sd\'mn at - g | f or mam (100 L)

was then added and the r“é‘ﬁélﬁ%ﬁhﬂ 'é ® stirring ffor an
addi tional 30 nmin and then quenched wi th water apd
allowed to warmto r.t.. The reaction was then diluted
W|th ethyl acetate (100 nlL), washed with water (30
brine (3mwmd), dried (MySO4) and concentrated OMen

vacuo cp af,\f ord a syrupt rERuth fi8%at i on by

chro Nap y forded—s—ﬁ—‘fe—ﬁg 15 780/(7}#‘
10. 2 ,N 62 (s 2JLH)F,,-B°c98 (s, 1H)

(m 5H), & 79 4.53ufs, 2H), 1.71 (s9
13C NWR 8 184 8 156 63, 152. 6, 150.0, 136.7, 1 6 0,
128.9, 128.5, 127.8, 118.4, 84.4, 78.3, 71.0, 29 60

Scheme 2

Example 5

7-N-Benzyloxymethyl-6-tert-butoxy-9- -deazapurine- 9-carba|dehyde (5). 5-
Benzyloxymethyl-7-bromo-4-tert-butoxypyrrolo[3,2-d]pyrimidine (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
to maintain the reaction temperature below =70 °C and the resulting solution left
for 30 min at —78 °C. Dimethylformamide (100 pL) 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 (MgSOa) and concentrated
in vacuo to afford a syrup. Purification by chromatography afforded 6 (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, SH). *C NMR & 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-BuLi (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)



Exanple 6 20
8- Aza- 9- deaza- 6- net hoxy- 7- N- (t et rahydr opyran- 2-yl ) - pur

W0 n@®401839¢ bal dehyde (6). n-BuLi (0.7 nmL, 2.4 RYT/NAH03/000186
added dropwi se to a stirred solution of 8-aza-9-
br ono- 9- deaza- 6- net hoxy- 7- N- (d¢et r ahydr opyr an- 2-yl ) - pur
ine (530 ng, 1.7 mmol) WD 2004/ 018496
PCT/ NZ2003/ 000186 26 in THE (20 m-) at -78 C under
an inert atnosphere. The reaction vvas sti rred for an
additional 30 mn at -78 C and then (I_
adiheBHRIG20 the at -éBCEiUmAenan HRERINGSRRGn t o T8aon Wes stired
t e'f%?edr a’%dbrt%nal-rﬁ?n{n‘?%?t— §BCVG tﬁé‘r?WFe@ inklh) waddled(&d the

racted wth toluene (2 x 100 niL), .the org Hq
| ayazciomelawed teavasmriedosm el b FP@C’“%I? Wagjauenched with

@42}(50%& BXiRt g‘ ditk ABEERd f(@txeﬁlo@ rﬂnMa‘ﬂ#@ orgaﬂlcabil@ré dwere
a SO

resid omat ogr a

5 solcprbingd M{eﬂh@d Mh Agine( grledl(l\fgg Oy f&t@re@sandlc%centéatg% in vacuo
( d?o aféorg éljs?) oII&) re%du% "%hrgﬂ'lag&grap‘ﬂ\y%ﬁon(c&d 6349 a séhdl?rl (\IMR §10.43

3@ NHR &7171s.161), 6.63.(8d, 45408, 271|2|23, ¢, 1@@ (s, 3*5)28 1g,(m, 1H),

o Bl 1082 B2 s (TR, SO RO T, 1 501545

OBr1433, S30V2(428.91 BY0HET .41 53.5, 28 A\23. 10 2H20 O N NH 1.
EtOH, HOAc NNH J Pd/C, H2(9), r.t. \ HON BnO NJ N
10 2 NH4OH, McOH, r.t. N OH 8 OBn 7 Schene, 3 Exanple 7

@ o by X

BnO XN
NaCNBHs l
NH.HCI BRO \ N J
OBn \ l y /) MeOH, r.t. N
07Ny OBn
3 5
MeOH, 10% HCI |r.t.
Ho § o 0
N | NH 1. EtOH, HOAc . N NH
N\ ~ Pd/C, Ha(g), rt. |
HO N) — BnO N N/)
k h 2. NH4OH, MeOH, r.t. N
OH 8 OBn 7
Scheme 3
Example 7
15 7-[(3R,4R)-(3-Benzyloxy-4-benzyloxymethylpyrrolidin-1-yI)methyl]-5-

benzyloxymethy|-3H-pyrro|o[3,2-d]pyrimidin-4-one(3S,4S)-1-[(9-deaza-7-
benzyloxymethyl-hypoxanthin-9-yl)methyl]-3-benzyloxy-4-
(benzyloxyxymethyl)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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7-[ (3R, 4R) - ( 3- Benzyl oxy- 4- benzyl oxynet hyl pyrrolidin-1 -
wQ kdonwidayd | - 5- benzyl oxynet hyl - 3H pyrr ol o[ 3, 2- B PYZ2008/000186
i di n-4-o0one(3S,4S)-1-[(9-deaza-7-
benzyl oxynmet hyl - hypoxant hi n- 27yl ) met hyl ] - 3- benzyl oxy- 4
- (benzyl oxyxynet hyl ) pyrrolidine (7). Sodi um
cyanobor ohydri de (100 ng, 1.59 mmol) was added to a
stirred solution of 5 (220 ng 0.64 nmmol) and 3. HCI
(190 20

CndbsmpQeR RS 1 vaoupIE BTG e WAOS B A DAL T
PG 2QP 31 Qp%afitheiwcdri&entrazemdamaoabetzb aﬁoMaeusoluncesndue

di ssol ved i t ha

L EhrpatoseaPhy & Doy i <sise alipRaf 2020k ik a3t g 2 soia. '
afrﬁmrafb ?8$0('1Hd§>r qsazdgﬂ s) d@g@msqm aplmés 89 (4, hm), 4 56 (s 2H),
resu I N resi aue orae as, a 0

| SR 290 74 80 & 2H 447 (Co2rp 3BT e 29 281 43542 3% 1l 21,
5F& 43% Sﬁ-— st HZ"QH)QQ 056(5(.,6* 82HHz, FHY 250 (@sJ 4&17 Hz41g4a 2.55
Hz(m 1), 235, 5, (4). ). BENRIS 58 22,4)'?1'3383 16?]8( s gl 1388, 1375,

1 13,
361 Wbelezaé&(gzéﬁﬂze“a ?2842 ?2981’205128’23 ?25_181 sém71%8Hb 7.8

13‘878 731557/261 7143708, 60.08564, 48/ 49.9. 128, 7, 128. 3,
128.2, 128.1, 128.0, 128.8, 117.9, 115.7, 81.3, 77.1,
73.5, 72.1, 71.4, 70.8, 60.0, 56.4, 48.6, 45.9. 10
ExBxanpled

(3B(ﬁf%) ;{@(cﬁeag Hﬂﬁﬁ-‘@tﬂ)nﬁbtﬁglﬂ-ls)ﬁwrbw -4~ 3- hydr oxy-

t d 7 20
LR RO A

S“%QSHH&% k a@%pf\ﬁglm 3udrt susptthdag @ éthaﬁ@ll(d n315 a(nl:l avkeic acid

and Vi gor ous |rre under an at nosph

h

gasl ml_;b apd vigoruslyystired under 8 @mesph ﬁﬁsofe Wgﬁoqenl gaérfo |g§£] h at
t hf.?g@‘ﬂg&édubﬁ v@d%dthﬁﬁ mﬁ@rgartﬁﬁoagh loﬁlltéwocdr?enteé‘téd) irdvacuo to
sol1d. romat ogr a and i on exchan
af atierdeasaid( %rgfgatggrégw andiog qmlpqr@egcg'th%s%gﬁfofdeg% (38 mg,
24 ! og)' 8 7.34 (1H,

gq%?% gwbét'é' %Wh%?zzﬁfslgbb S)'H N’n;%i ?HH E) ii s),
H 357, (18, 03),(A651(2H, 5)J3.63 §110H), 3%(1 77, P31 ,ﬁ 14 boHa),

1 = 2bfs). Pt NMR 5

S g ot ] R e e

11]!55,8 12449, 142.87,1360®, 21754, ‘81 ugln9, §27360 Hlﬁle’@ m 47.3.

Sl PR R ol gt et o

Fou0yeH N CB3418;0 6, 52.3; HNG.226, 20.5.0F gung CM@ QﬂH\ﬁ'HQ Na2Q N
SIN N -N

O O

(0] O o NHp NH,

\ ™ H
NH Nl =N NI N
Bnoh NP 1 POCk. A Bnoh VA _PaoH: Hob YV
N N N

2, 7N NH3/MeOH, r.t EtOH, r.t.
9

10
OBn 7 OBn OH

Scheme 4



10

15

20

25

J8n0 I NJ 1. POCI3, ABnO -~ -1 :::. HO-2. 7N
NH MOHrN "N NI f OBn 7 OBn 9 OH 10 25 Scheme 4 WO

wWQOM0BuB:96 PCT/ NZ2003/ 000186 28 Exanpl e 9.HCT/NZ2003/000186

(3R 4R)-1-[ (9-deaza- 7- benzyl oxynet hyl - aden i

n-9-yl ) net hyl ] - 3-benzyl oxy- 448

(benyl oxynet hyl ) pyrrolidine (9). Conpound 7 (1.2 g,
2.12 mol ) was added to phosphoryl chloride (20 nl-)
and the resulting suspension heated to reflux. After 5
I h the reaction was concentrated in vacuo, diluted

wi Exarepledbf orm washed with saturated NaHCO3i bri ne,

dr (3R|0|4{F( Wﬁ%aéﬂﬂbéﬁlﬁvmvlhéﬂiylﬁddgm n@ymmeth'wa -benzyloxy-4-
resulting residue was r sol ve
rre&h‘?&h'@lxg’mﬁ‘&')i’é"‘i%@met BhSSERr bR A8 iy Rided to
% sﬁﬁ@y?&l&ﬁa%e(zg\hﬂl)@nﬁhﬁe re'EhEing %a%érslmn\fp&ﬁted to reflux. After
co centrated in vacuo and. puri W ch %mra wed with
t o1ratrfedﬁact9>n(\®a%3°f§en%®t@§ W“"rﬁ' witig c3lg ;
7. %ﬁun‘a@os Nahdd)a l?rm%Z dried - (MQS(G’H) 2Rt conGertiatédris, vazh. The
4 mgul@gg rgﬂ;iue 4Na§5 r?cgssoped B 85}_@33 n}gwéthancg?r{ds thezwsultlng
1 sr_8|§ho$\0hé§|ted~]to—1§0 SCHin 22kbaled. tdBe (mrerrflghﬂ) TBeSrfBathn was
13gprm|:¢r@te4g2v%cu01§!?g @Jrlflié8§ n?\roT?gggorag@/ %md %é(g%??g, 69%).
gu\nplg% B (31219)66' 761(%% aH) 172§2 2,7.256n, %151—@,;6011@3 26H) 5.51
500 ) 58Dk 24, 65548, B0, 4515s Bibpefbisg 200 555 (@Y 2.0 e,
(hﬁgfgz(osﬂ h § D@%ba(adfealds HHY; xﬂa , metchyh,] 15 Bd (rmgxryl) £:20 (m,
rrolidi
0. 18). 101 Ymaid), nﬁy‘c (matH). ¥ &M MWR/)%&% 35é3§ E%%'%eass 0,

' sk '?aﬁ?:is(fzg"ﬂ J)zg@nﬁizsfsg%oyabs 1415 18 07BAer9 AN77.6, 73.6,

at mosSpher e at _roomtenp. The

r edd O, 6@»7v@%8,t$feﬁ 5&1 £6122¢54 i@ fiP-2el i te and
concentrated in vacuo to afford a syrup.

Chr omat ography on silica gel afforded 10 as a solid.
1HE)dmp@€DQG) d 7.83 (s, 1 H, 7.13 (s, 1 H, 3.8 (q,

et dro'o’(y743 (t, J =

9. Eﬁé“ﬁlwg §ERapateniteGyfineliiys By

( ddhydroxylmthyl)wrzolu!ane (9)-, szpeurccag (fop i 5'5 mf“?i) %Ed Pd/C
éS(i%glgg% ) er@susﬂé’h@e&'mtﬁ%)w%L%%dlngoiét&lyb‘stlrred under

1 , 109.8, 72.9
10,20, dtpsigiers R iR Texd40h pUOOBSMPaN S 25538) Wz d1on fitered

Fo Lﬂﬁr%ugh celite and concentrated in vacuo to afford a syrup. Chromatography on
silica gel afforded 10 as a solid. H NMR (D;0) d 7.83 (s, 1H), 7.13 (s, 1H), 3.88
(9, 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 =98, 7.0 Hz, 1H), 2.03
(1H, m). 3C NMR (D;0) d 150.1, 149.6, 145.1, 129.6, 113.3, 109.8, 72.9, 62.8,
60.3, 54.8, 49.0, 47.3. HRMS (MH") calc for C1oH1gNs0,: 264.1461. Found

264.1457.
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264.1457. WO 2004/ 018496 PCT/ NZ2003/000186 29 Owe
O HOOM V' N NHHO ONN::: --N~J ONHON

wOoR@klods4s H 6 11 OH 1. NH3, MeOH, 120C seal epPCT/NB2003/000186

McOH, 10% MCl, r.t. 2. HBO+ HNH2 HO NN N NN NH
I 11 J HON) HONNN.HCI2 OH Schene 5 OH 13 12 5
Exanpl e 10

(3R 4R) - 1-[ (8- Aza- 9- deaza- 6- met hoxy- 8- (t etrahydr opyran
-2-yl)-pu rin-9-

yl ) met hyl ] - 3- hydr oxy- 4- (hydr oxynet hyl ) pyrrol i d| ne OMe
(11). Sodium cyanoborohyaMd de (100 ng, 1. 59

ad to a stirr osol of
an%wmgq g )_Egc_@ﬁha qL
stirre overnig ChiQaRt.ear ap

resul tCPhhg4reS| due a Hde 11 (150 nuy, 350
solid. 1H°NVR S 8.39 (s, 1 H), 5.90 (d,
H, 4.17 - 3.94 (m 4H), 412 (s 3H) 367-352

(m 2H), 2.94 - 2.79 2 (m |28BQH, 10%,
2. 35 -H)z. 09 (m 2H), ( UHS fo‘?'yéZ? 2?55')9"" I\%IS

162. 6, 152.2, (140.1, 125H1Q10 0), 3.5, 131. 6, (87.0,
86.9), 74.3, (68.3, 68p), (64.3(.64.2), 62.6,1 (5602,

j
~N
‘S
HO N HO
N
OH Scheme § OH
13 12
Example 10
(3R,4R)-1-[(8-Aza-9-deaza-6-methoxy-8-(tetrahydropyran-2-yl)-purin-9-
yl)methyl]-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_8 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 5 162.6, 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, 50.7), (47.7, 47.6), 29.7, 25.2, 21.8.

Example 11

(3R,4R)-1-[(8-Aza-9-deazahypoxanthin-9-yl)methyl]-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



56.1), 54.5, (50.6, 50.7), (47.7, 47.6), 29.7, 25.2,
21.8. Exanple 11 (3R 4R)-1-[(8-Aza-9-deazahypoxanth

WO pe09/0yd4¥éret hyl | - 3- hydr oxy-4 20 PCT/NZ2003/000186

(hydroxymet hyl ) pyrrolidine (12). Concentrated
hydrochloric acid (1 nL, 12M30 was added to a sol ution
of 11 (50 ng, 0.14 mmol) in nethanol and stirred
overni ght and then concentrated in vacuo to afford a
solid residue which was WD 2004/ 018496

PRSP el G2 R S80S i

s 8.811B (ss 1HY, 485 (¢4 J352(cHz, N HY, 2.88 (hiz 1H), 356 —3.486(nf, 8H)13.55

D o IS8 7t A3 Bide, Beers Ji dienii 5 7607 g 1971,

13134.7, 12831.74.4, 683, 6067556 486@469 60.6, 55.0, 48.0,
47;9. 5 Exarrp e 12 (3 R, 4R) 1-[ (8- Aza- 9- deazaade n i

5> n-9-yl)nethyl]-3-hyd roxy-4-
( hgstampye®2 hyl ) pyrrolidine (13). A solution of 11 (100

Tobrb AR e Dol OB 4L TR HERER 10 Vs

t hetydroxgmethyBppdoliding ¢8j0  andolttien of dde(10eshgiuie 7 N NH3 in

red SOl rgd hn n'e}%ﬁl}zc{]qglingq(ﬁeal%g}qeeagdlgﬁdg Q/}égm&jlt )The reaction

10 C 0 Qes tfignadondemteaedin vach@andthensiuddi@sidas védissolyed érs mathanol (1

i RESH SRk S i 0w
61canceﬁﬂaféd %aﬁh #8. \¢acu68 afhd 1fhe0 23y HeRidue purified by

Acg%/s H@wqfaﬁ!hy éoaf%% orr@ Sjtp/H 13845@%8 9&{'01%1 5, 139.1,

PD¢34 8H2 pymidiene, BEN] 55.0t48.4, U0 sO BH3. DVSTBDVBO
O t-Butyl carbazate TBDVMSO O\ P~ nnO '0 E nnO THF, OC

15 0 toluene, reflux ,/ OA- BocHN-NH 0 16 6 BocHN-N O

O H,SO HO TBDMSCI, imidazoleTBDMSO-l
2 4 (o) lo)
@OH [ . H o) —_— H wQ
HO Acetone, r.t. )r DMF, -20°C )(
OH . Y 0
D-xylose

PDC, TFA, pyridinel DCM, r.t.

TBDMSO— BH3.DMSTBDMSO— t-Butyl carbazate TBDMSO—
mQ)  e——— nQ ~—————— wQ
Q‘ / THE. 0°C s )r toluene, reflux )r

BocHN—NH  © : BocHN—N 0 g "o
15 14

Ac,0 'pyridine, r.t.

HO HO A
Ac C
TBDMSO o HOAc HO N Pd/C, Ha(g) HO N
mQ » ;N — NH
3 EtOH, r.t. ;
BocHN—NAc O\ Hz0,100°C HO HO 1o
18
17 1. NalOg4
2. NaBH4
EtOH, Hz0, 0°C
Scheme 6
H A
Ho— H cHC! HO— °
“NH .2HCl - “NH

8 0 5
HO MeOH, 60°C HO
20

21
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15 14 Ac20 pyridine, r.t. HO HO TBDVMSO-1 O HOAc HO
NcN Pd/ C, H2(g) HO NCNH BocHN- NAc 10-H20, 100C Hd

WER@K01849¢ . HO, 19 17 18 1. NalO4 2. NaBH4 Be@HNZ24@6X00186

0C Scheme 6 HO H cHCl HO Ac NH 2HCI ~NH HO MeCH,
60C HO 20 21 WD 2004/018496 3®CT/ NZ2003/ 000186 31
Exanpl e 13 5-Otent-Butyl di nethyl si
lyl-1,2-0Oisopropylidene-a-D erythro-pent of uranos-

3-ul ose (tent-butoxycarbonyl)hydrazone (15). A tol uene

lution of 14 (11.5 g, 38 mml), tert-butyl
carg ’mﬂ eﬁ(()17 g, 128 mmol) and pyridiniump 5

t ob-eteets Blufyddiatethyldilyld,230- léo6rcmyhH?nmd)—stythmementofuranos-
t h
e NP o bl ey Pary B B ) £ 10 5 L0 lrsugon of
anﬁ4 ¢ONE eni3sahed)] lerivatyl catleazafef (7, a 28ymmpl) and pyridinium’ p-
ololiengeiaRgier 116 o A TGS Wes; sirf et 70 G, _ on
4 Godrlzlgtlm i'H)e redctd Welsl wadhed 4uit8, saturatedzNaHCE) and.Waer, dried
| 0455Q) " a9 Cononidten 3, adieg Gl 4 it o pyiflaton by
gzcl’go&afdgra&'yl)affoﬂdéﬁ NVR2% §529%) ad =A. 41, 1I-ll\lM%,éS 483 (brs, 1H),
RS (S £ 48 P THof 9Bt Rt 31 Pl H0nA 78 Gt e HE: 1h),
f;ﬁ 72?(5?18 2H;51 Ea@m@i—s 1|1§5 3s, t(:ig—l)lt em}n -(BUsHxp@ar (s ooy, -tpd (d, J =
Zl NO I e SI
O 580 501 THNRA 1845 B 1182 105 &) S5 Do 86 2, 286
COQ@b?ﬁ?.G,lﬁs.m-na.s.lQMMs (MH") calc. for c1gH37Nzoes| 417.2421. Found
417.2398.

Example 14
3-(2-tert-Butoxycarbonylhydrazino)-5-O-tert-butyldimethylsilyl-3-deoxy-1,2-
O-isopropylidene-a-D-ribofuranose (16). Borane.DMS complex (15 mL, ~10M,
150 mmol) was added dropwise 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, 9H), 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 418.2509.

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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150 mol ) was added dropwi se to a stirred sol ution of
15 (12.5 g, 30 mmol) at - 78 C under an inert

w@eomsmIes e. The reaction was all owed to war m POI/NZ2003/000186

20 quenched cautiously wth nmethanol and then the
resulting solution concentraed in vacuo. The crude
syrup obtained was co-distilled with aliquots of

nmet hanol (3 x 100 nmL) to afford 16 (12.5 g, 100% as
an oil which was used in the next step wi t hout

]E gergcgc%-m%g;ill i I tbbc?\lorcgfom @0 m@} and &’8&%? VHF) R l-f&z\ﬂater
( Qét%lratéd N)aHO'@)J BrifgancRiden the d@jain layer kjas ¢l94idl\/(g§04)3 Hjtered
eﬁpd tq%@&mpgoggqrgn@’cqg In%f}éu%@ éf&)éqlg r&n%'oyéwlsog %Lpﬁgé@n by
6%h%ma@8§réphy2§fo7ded2177 gB 5 8647%) &6a aoloar&sé' oil HRNEMRNH .20 (brs,

(Ii:;h\(;]ﬁ @gr@,%%g%st 05 503180 212% 8 BUHRY, HB47200 v = 42 He,

F—iz ﬁé@hafd J2- berizztm;_t axycRsbenyl hyt6az, n6l,5.1 (e, t-bi 6,
1 met

d@@(WﬁL“ﬂ%@Q%ép?Hbyﬁ?d@@)ﬁ[ﬂzr(ﬁb%'f% 16&%30@93@0%84 (s, OH), -
A4 @d@nwdé NUAR 63194@155 Qxcﬂzsvs)mm sadried.of 372, 62.9, 62.0,

{ 28.0,140 5 O M 451 21 g8 BT W - Y GpRaOrs:

oV, Lind 44.270an conpl etion the WO 2004/ 018496
P(@%g g? 000186 32 reaction was diluted with

chlorof orm (500 m -) and washed with 10% HCl, water,
saé)ydr 184gNaHCGBi brine and then the organic |ayer was

354 %«%&W sy e dsp It PP rEble
gglrl gga%\%ﬁéﬁ@ﬂlu%rf ef 1513@2 69 “s ﬁn‘@.l) i 7006 asetia acid (20 mL) was

= matc 8t 100 7§ ovesmight ( G rssuiing Spiitign iag Aoy (S chbl, giuted

(tWIt watef 1%0'7'%!’_) an’d th@ a é}e&ﬂs s(dﬂﬂlonbxﬁa&e@wltﬁ cBlokform (2 x 100

3. rgL%@r%d 1r|;q;n thg @gleggs Ia:lc;l;zaﬁ was %n?@tra%gﬁ n \iacgg t? ]a}fo% syrup.
E)ﬁyfuét"\%as gurﬂi@d(b? ch%l'hato ra@h@fﬁo éﬁord61-8) (38031, NNI%)Bas an

17-%5% 12 g 7.

620D °C BBIRS 178,75 1505, 012 167477 §%6365 giei 2340 FIRMS (MH")

[ 61. 2683 F d
COEHd s60¢ %&'\i&% fERIGHBNROUR 150 887h oun

(38 4S) 2 Acetyl - 3, 4 di hydro-3-[(1
il fydroxyet hyl | - 4- hydroxypyrazole (18). A

S5 |
B R bbb Bt o

' ef’lééﬁﬁrgsoégga%i momﬁv%e%e{sogﬁﬂaehg%dlgﬂaosduﬁcﬂ gfgtmeemetriml with

S S e T R

! ayso MBS 194QNnR1d rfdesliried @eiighttuhdef karaimasshereof 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 5 174.5, 75.4, 72.7, 68.2, 65.2, 56.4, 21.5. HRMS
(M") calc. for C;H14N,O4: 190.0953. Found 199.0951.
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The product was purified by chromatography to afford
18 (380 ng, 47% as an oil. 13C NWR 8 173.1, 150.5,

wWQ204/P184961. 7, 69.6, 65.4, 62.4, 21.4. HRVS ( MRQT/NZ£003/000186

calc. for Cr71-113N204: 189.0875. Found 189.0876.
Exanpl e 17 33
(3S,4S) - 2-Acetyl -3-[(1S)-1, 2-di hydroxyet hyl ] - 4- hydr oxy
pyrazolidine (19). Pearlmns catalyst (200 ng) was
suspended in a solution of nmethanol with 25

482”- 2| acetyl-1,5-di hydro-3-[(1

BRI Wy dr oxyet hyl ] - 4- hydr oxy- pyrazole (18) (200
rfg(,3RJ481)J2 Avety)-4-nydrosty-3-hpdroxyeretiydipyrarotidineat20). A solution of

TR B # m Bfbret (B Rl cliFPisety 1 oa splyor

t Oof saiifuen [dera)drataJ(:IéOohg f0f Thenaly md&atgr (fdmt) ateischpaurdté seds to
t Y .
corBHITaLe GrrtorgheftiS Aty o7 bt Sadiboronyarice
ﬂm ;735 Ihg; gspkgas( a:ilddeﬂhbogtld;h\l/\ﬁs‘edtbnm% Eé_d),lltingi s@¢pepdidn af such a rate so
2 4t Biaiglf thd sedcqipi dhndrfilee 2D ' adg o Code udn the

Soredctichlwas alttbivésl tc( Waymdalrd.. FashChrimatdgréphy @Padzosiica was

Fou (]ekg%ge re%%tlon an gdl'fc/-:‘sou%’(?ndggs sp %W&%&%@R&%@d ir? §acuo to

( SRfc#&)a Whitscedlig) -Thehgotid avas- @rifigd by chredigdraply tor affardi2 (51

e (20 sol uti gn of .42 i_n '

ot a7 { a8 Areoluleis Ao AN B drs e S48 P Heg . 391 (0.

sth= Wt7 ?g 1Hf 3$ec{uum=ﬁe7 HQd?H)?B(Cs‘hES(&\ ), 328 (dn‘mﬁ=) 1{1 8, 5.7 Hz,
watl er SucC a rate 0

o high 25 b e 4B BRb 2 2§ e TR A Bl S, se2
bogpbysl & da 7. (HRMSTWIH"X Edlc %ﬁcmmapmt d9mBviFRRNt A6t 0820.

resul ti ng suspensit on at such a rate so as to maintain

the reaction tenperature at 0 C and on conplete
adgkampre 1e reaction was allowed to warmto r.t.

RS ERRSG Rkt P bae AR oA S R 1

I nm!fwg %&Ueﬁﬂd@bﬁ?@dtoaavélirr:ee §c¥a#tlod of TR® ($®Irhgl 089 mmol) in
urifie chr onat ogr a o affor

P mathaBp G Bebath Ine-rentinig oo, ghoo SC1orS: Thezbaction
Hzwad cbhoen?afdd ik Gacud to affdrd721HA8 g, HD0%3 ad s (dthyddochlofidd salt.

Hz, 1 , 3.31 (m _I . 3.28 (dd, . J =_11. :

1 1y Nl\gg 5.6Q68, (JJ= 241‘52 81H)53€3(Frz~,°>-31 (m) ?E‘%.HQ '\@4’1 5?’&6-‘?" 68.3,
13gp DMy p 173.9, 76.5, 68.2, 62.5, 55.8, 21.7. HRVS
(MH+) calc. for CBHL3N203: 161.0926. Found 161.0920.

15 Exanpl e 19

(3R, 45S) - 4- Hydr oxy- 3- hydr oxynet hyl pyrazol i di ne (21).
Concentrated HCl (1.5



m.) was added dropwi se to a stirred solution of 20 (15
mg, 0.09 mmol) in nethanol (1.5 nm-) and the

WO e@ulold4pg reaction kept at 60 C for 3 h. The PEREZ2M8/000186
20 was concentrated in vacuo to afford 21 (18 ng,
100%9 as its dihydrochloride3galt. 1H NVR 5 4.60 (q,
J =2.4 H, 1H), 3.73 - 3.31 (m 5H). 13C NWR 8 72. 6,
68.3, 60.2, 54.1. WD 2004/018496 PCT/ NzZ2003/ 000186
34 oHC "Wttig" H (C6H5CH=PPh31+ Br N-Bac N-Boc THE
HO 22 H& 23 (cis/trans-m xture) H2, Pd/C EEOH HC
NH HCI N-Boc MOH H3 25 2 HCHO H ClI ~N NaQAc N
H2Z0J " 95 C seal ed tubé anni ch" C H NH2. HCI N
I Nowe7 N NH3, MCWisN 130 "C, sealedttube N.HCL Ho 26
3 N a . Ho [DsHsCH=PPhy]* B

THF

P
=

Olimy,,.

&

22 H 23 (cis/trans-mixture)

Hy, Pd/IC

EtOH
HCl
NH.HCI ———
N-Boc
MeOH
HO 25 s 24
HCHO f o
NaOAc <N/\\’)\N
H,0
S
95°C N
sealed tube
"Mannich"
Y T ol
N
()
L
N
7 N NH3, MeOH
N 130 °C, sealed tube
HO 26 3N aq. Hel w5 27
Scheme 7
Example 20

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

(23) ;Fo 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, Andrzej Lewandowicz, Vern L. Schramm, and Peter
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Schene 7 Exanple 20
N-t ert - But oxycar bonyl - (3R, 4S) - 3- hydr oxy- 4- ( 2- phenyl et h

wenoopsaps ol i dine 5 (23) To a suspension of  PCT/NZ2003/000186

benzyl tri phenyl phosphoni um brom de (1.75 g, 4.97 nmol)
in dry THE (10 nL) under argms at 0 C was added 1.6 M
BuLi in THE (2.33 nm., 3.73 mol) and the deep red
solution left stirring without cooling" for 10 mn.
After re-cooling to 0 C, the al dehyde 22 (335 ng, 1.56

OB b baf syl et ge o CenRatbl T e N St STdawes of
gg@gg&gﬂWﬁh@m&ggs@rfggﬁs?hwlﬁet (IEMB@t belr&/m ﬂiress)sn HF (5 mL)
AR SR 4B IR s R 2D o VA PR rétefior B e
Fs)tr Iqsé;l')ézge@ withEwéater r(‘tl)mL)/vaﬂcrﬁl_afgm?tMntd Wwaee added (1G9 mL) and the
BB PRRF iM4RPR it gh 5ootin RGeS oSt SR uoy 5 b,
( 1tHenddtern1d rhbe Doying @ae maglhwﬂn walfdie éindidohcerdttation in vacuo
nafapupd By £ %”aﬁﬁ‘:éj‘r%ﬁy Hrtoeta bt shhtarimiturd §52S e 2 syrup
C ]91529@3%@ 284 B 'H mgmmom/ I:/IHQI cooky smpnch][mt?@(apmﬂ), 6.49 (d,
a or gae
(296 %8%4’@7 6.4 Rt 158 s A e 4 o8 GPnt Dy B, 20,
Z fgzgm 2biD2. 8:6(n491 M)d1 46J(s OHp cbs: 27 Ch‘H)5H7)66 B8 (4.db= 11.6 Hz,
3. 3.6 éﬂw '2“853“% Fr?ﬁd iﬁaﬁlﬁa% % !g r@rﬁ 3Bl 2y, 321 (m,

( meH$ )88 @n,A81) (44 &, QH;,l : , 5.43 (dd, J =
11.6 Hz and 10.0 Hz, 411(m1H) 3.65 (m 2H),
3.21-(m 2H), 288(m 1H) 1.44 (s, 9H). Example 21
15Examp|e21

o1 el ByoRy L Bp B SRS frdrpiy A v Iseh S " (24
I\;gerlt tbaute gxlyaatria? 2|y| of( 3R N%Iz‘ﬁuﬂ@xyhaob’qnw(a&4R) -3-hydroxy-4-(2-
OISO XS UG 7 {80 by P s
SUYPERPII0 (266 nﬁg)ldﬁdemetmﬂﬁéns@dh abesipbe uadaf an atmosphere of
PS50 124 e o D SSALH e S0 PRl B 254
Comgo C%P§f tﬂeSMé @lmpabhd\wa(s@ AK. MINMIESIBMHZECPEIE): & ppm:

L 105 Bk 0B, T5Doa7 T 2%.;4)37 of Ts 21l 28770, 5 2.04 (m,

(mpH) 83 §m4ﬁ4) $54QH) AHY. 3CANNRIMR 0T NR (300GNR2,: CICIPP B1ppm

note t hat sone Eea s are doubl ed due to slo

corﬁﬂ)@? $hah §oBe negtaaE doubletsdyiete, slov&ggw\/@gswrlg%{'o@ners) 1565.17,
12%45 133 12683712891 86.47 4 PdB, (74.9346¥1.265363.47, B2.98)))(49.90,

(49 49. 34) (46.11, 45.52), 34.41, 33.69, 28.91.

Example 22

(3R,48)-3-Hydroxy-4-(2-phenylethyl)pyrrolidine hydrochloride (25) To a
solution 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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25 49.34), (46.11, 45.52), 34.41, 33.69, 28.91.
Exanpl e 22

W@ 3R4OBU93- Hydr oxy- 4- ( 2- phenyl et hyl ) pyrr ol i di NnBCT/NZ2003/000186

hydrochl oride (25) To a solution of

N-t ent - but oxycar bonyl - ( 3R, 4R)363- hydr oxy- 4- ( 2- phenyl et h
yl)pyrrolidine 30 24 (254 ny, 0.87 mmol) in nethanol
(10 nm.) was added conc. HCl (-12 N, 4 nlL) and the
solution stirred at 40 C for 30 min. After renoval of

i BRI Bt s Btoudic ne bt Bl AL olriTREp (ca, o -

sohq, daha%m 119), 8BgeE! J =HOR3 4Ad ¥ HHAH) 04848k, J = 12.3 and

PCT/ szoos/ 000186 36 1H
DoR8 HE, A2 Gl § =108 Henf oy 71 (e, 50 o (. - 1Bagm, 1H)
an GZ (ﬂﬁdl’ﬁ-l} @H) NNFh %o(mz pheel-ﬂ&)ﬁl)awﬁw 4149(9&12@9& 129.89,

111@7 7515@5290718§%4722@35282QM4“ 1H), 1.84 (m
1H), 1.62 (m 1H). 13C NVR (300 MHz, MeOHd4): 8 ppm
142.94, 129.93, 129.89, 5 127.56, 75.56, 52.90,
AgExample2»g 35 18, 34.44. Exanple 23

(331#& 1’1- b([%aQﬁEBZéhlﬁr&Bhﬁﬁ-Q wwetnygusywdrekml(z 3- hyd

I ox phenyl et h Q?R.P”o“dlne&(f é s

suP @M?@NI)BY"B ﬁ'&é (é QA R)SHERGNGIPN ;P”éf’e( Ri4R)-3-hydroxy-4-(2

phﬁﬂé’r{y%t@bdgilﬁdlf gdjr’e&ll&iﬂy 28 o indle @85 (WMAdl) ad @crﬁiBro-Q-
| or o- deazapuri ne 2118 8 d6 W 2]

.ndmaewﬂqez(ﬁsnmg) OfEdnraal &y Water dg- dn@o@gs added 37 % agueous

f OF&QE%% 767,Q_ lo gzpn%l)@ﬁd Jodiil aseeie oaﬁgt@iss (&), The

m xture was heat ed

seaﬂ)éuret wae h@ﬁ’@é‘r t0595r Ei igafssaledotupe yrrdee stirrpgoior ﬁg% After

the &Ir’fﬁg KBTI DRI Sy iss it Rt v 4-Nidehe (Jinflyang thel dark

d the da br own sol uti on preabsorbed

S| brom sofuion mne%hﬁpthﬁdm@-’r gfinsy Calursy ehsemetegrapy |afaf°fdeg the title
CO%B@EI&%}saRé ? &E%”&o@&hé’dml%%;%h%l @b4frhd.; g %94 1mfgr\uvﬁi%\ﬁ(soo

m .
’ 8 MHZ $1eOH- EH)),,SPPI”DVS(M, (s.5H), 81]2@51&2717(4)5&141@5 (S}(_?ﬁl) 4.18

18, 386(@, 28 3.38 (R 114 ( 1%&6@' 7HE b 2664(m
ndihy 18 b6 7 zai%m’%“% -

1H)2H)32511(f(1mH)1H|)87 ([EBAHIVRE( 001N NMB—I( MH& M i ds): 3

o8> 15157, 48159, 1eE 1445p. %31351%%@@6?90%2“1%5%8126 8

49 1621.73475.6%,613R), £6,48349.88 .4756aAHL6, 324488.

(3R 4S)-1-[(9- Deazaadeni n-9-yl ) net hyl ] -3-hyd roxy-4-(2

25 phenyl et hyl ) pyrrolidine (27) A solution of

7- [Bxampldp4 ( 3- Hydr oxy- 4- ( 2-
(3R,48)-1-[(9-Deazaadenin-9-yl)methyl]-3-hydroxy-4-(2-
phenylethyl)pyrrolidine (27) A solution of 7-[(3R,4R)~(3- Hydroxy-4 (2~
phenylethyl)pyrrolidin-1-yl)methyl]-4-chloro-pyrrolo[3,2-d]pyrimidine 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. '"H NMR (300 MHz, DgO):‘ & 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
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15

phenyl et hyl ) pyrrolidin-1-yl)nethyl]-4-chloro-pyrrolo[3
, 2-d] pyrimdine 26 (70 ng, 0.196 mml) in 7 N

woredgoharsabé c ammonia (4 m-) was heated in a seRtBNZ2008000186

at 130 C under stirring for 3 h. After cooling, the
sol vent was renoved i n vacuo.37 The residue was taken
up in nmethanol and the crude material preabsorbed onto
30 silica. The material obtained after colum

chromat ogr aphy was treated with 3 N aqueous HCl (4

N SR N Ry R Sf&"@@ﬁ@éﬂﬁa‘s’%) :

HopWih6t8 ARatMdine P2Rs a® fguledBdydto §lsw dontdersion. BBrofeamers):

1nﬁ%’% 133475 BB B 48 B e 6 6 51 %ﬁ%ﬁé%o%ff‘s?%ﬂ

2Hy2. 9@, 85.8411 5418 1)) (52159 B2(09), (115096 1366), (38301190941 32.33. ES-

ol Bt BLE S ESEb e AL {DR & BbAPT) P 130 50,

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), (45.96, 43.65), 33. 30, 32.94, 32.33.
ES- 5 M5: nifzBhOr, Cl9H23N5C (MrH)' :- 338. 1979; cal c.
338.4326. BnO N \' N OBu HOBQSIC NJ HON NH +
Conmpound 5 LN-; .~ Schenme 3 ~O 29ﬁ0 b&uH OH
OBu NN HO

HO\ N HON --
31’&}50HQH§J NT  MeS \ NHQﬁ:/\ \r/\
NH + Compound 5§
o
o
28

Scheme 3

O'Bu

n o}
HO MNH ‘S_Z//Q
HO 3

H ofBu
N

g 0
O T g
HO 33

X8
o 32

Scheme 9

Example 25

(3S, 4S)-1-[(7-N-Benzyloxymethyl-6-O-terf-butyl-9-deazahypoxanthin-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, 2.89 mmol) and aldehyde (5, Scheme 3) (1.0 g, 2.85 mmol) in 1,2-
dichloroethane (50 mL) was stirred with sodium triacetoxyborohydride (1.1 g, 5.2
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HO N NJ JO HO 33 ~0 32 Schene 9 10 Exanple 25 (3S,
4S) - 1-[ (7- N- Benzyl oxynet hyl - 6- O-t ent - but yl - 9- deazahypo

WO 20061018390 - PCT/NZ2003/000186

yl ) met hyl ] - 3, 4-di hydr oxy- 4- hydr oxynet hyl - 3, 4- O-i sopr op
yli denepyrrol 1dlne (29). A38olution of am ne 28
(Bois, M Tetrahedron Lett. 1996, 37, 2097-2100) 15
(0.50 g, 2.89 mmol) and al dehyde (5, Schenme 3) (1.0 g,
2.95 nmmol) in 1,2- dichloroethane (50 m-) was stirred

S0Pl b8 PR ED SRS 28galitisly Sie afd fiRegpirated t
: hfrmes@s Odmh%l?gwmfﬂ aﬁordbahﬂ@ef om;iwr@dzaanm agrcdhnmad, 8 %)

0 nes O
el o, TR 0B PR LA ISPARD 510
S 112@68 2128125Q2$ d@H 15ﬂ101(4?$1)1131@79157 (632 ((1)33280, (CH), 77.3,
128. 128, g( &3 é_],4 6, 113.0, 91.7,
837022 @87, 6821 8064 4 ()2 5287%( 965.7, 62.1, 60.5,
48.4 (CH2), 29.1, 28.3 (CH3). Exanple 26
(3§i 4SI§ -1-[(6-O t ert-Butyl - 9-deazahypoxant hi
n hyl ] - 3, 4- di hydr oxy- 4-
hyﬁdsmssmqu -tept-Bufl- bmzﬂmﬂdxdaﬂewnymhétdym 4 6m)ydroe<y-4-

on O

ot a 4 Grisaftonyiterbelmolie.col £ EAREA ¢ 20 (14 o

Pdi &1 (Tanﬂﬁm]g?tharM {30 mLpwhs aﬂrbcg Urﬁﬂwg\ydr@bah ysﬂhe\mssence of 10
n er ol |
e O s T b FitoPalL el ha add afefer 24,0 the

Kl ﬁ/égﬂﬂélc%gdogelvé@tl\ggreg'enﬁv% mgmrgaté@'a%y atthe reyidug affdrded title

(Gtoonng B Bb ploaiioh 9365 b5vbin SO iR Roogy's P77
(Q@) 1&552 chﬁ214§8 @&, 931.6%c8), (1682) 1189, 412.8932, 68183C), 83.5
(3@%@6&-?2@) e 28/ E5Rh 7P RBS-(PHphvet hy! | - 3, 4- di hydr
oxy-4- hydroxynet hyl pyrrolidine (31). A solution of 30

(0. 1'“3 Q.399 mmol) in 20 nethanol (2.5 m-) and cHC
(2)5a %fas allowed to stand for 1 h and then

CO(:ssem Iﬁ?\(/é@-@lehﬂalﬁfpbﬁﬁﬁmn- )afmhﬂg}aapmyofoxym resi due

hyoameipoisroiiine s A kokbs drdh 1157 S5%gYaon i
?'('\gﬁ (h@ggl/ L &nd8eHED (26 ﬁrﬁ$ wias( &loweli4d. stafdCrr, 1 h3hdOthen
concentrated go dryness. Chromatography of the residue [(CH.Cl/MeOH/aq NHs
10:6:1] afforded title compound 31 (0.095 g, 0.34 mmol, 85 %) as a white solid.
3C NMR (D,O/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).

Example 28

(3S,4R)-1-[(9-deazahypoxanthin-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
methanesulfonyl 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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118.5, 103.8, 78.8 (C), 70.1 (CH), 63.5, 59.5, 57.3,
49.3 (CH2). 25 Exanple 28

W@ 3840196 - [ ( 9- deazahypoxant hi PCT/NZ2003/000186

n-9-yl ) nmet hyl ] -3, 4-di hydr oxy- 4-

met hyl t hi omet hyl pyrrolidi ne 33).

Et hyl di i sopropylam ne (0.2 nL) was added to a
suspensi on of 30 (0.14 g) in dichloronethane (5 ni)
foll owed by 30 nethanesulfonyl chloride (0.045 M -)
and the mxture was_stirred f res

sdfipe sesiduesatfprded 32 14075 Bvafy. §P"%.1I?6‘ ?fHE'SdF%IBQaLiﬂ‘P &693'?:%“0' (4
'(r\"ngVEncg %HCEXA% ﬁnL\Q@ﬁast lél{%ﬂie@dovﬂt%rﬁi R di H%E&kW&dﬁﬂéhtﬁ&ted to
an e resulti m xture was a

{ iy tagiver HRHC e @4 94%&%&1 ag & Waitshslig) u % é“\’gﬁ‘@ﬁ% 534
M 145, r ydovies em.9 drHedo.s,

L ST FoHRIaa @) PIRee (CR e B 1Rl oo (P

Pcﬁaﬁmﬁﬁ@)@iﬁbwﬁd%)the resi due afforded 32

(0.075 g). .A solution of this material in nmethanol (4

m.) and cHCl (4 m-) was allowed to stand for 1 h, and

then concentrated to dryness to give 33.HC (0.04 g,

62 % as a white solind. '3C NWR (D20) b 153.4 (O,

145.0 (CH), 135.5 (O 33.1 (CH), 118.6, 102.9, 79.2

( 71.9 (CH, 0 5 56.7, 48.3, 3Rs2 (CH2), 17.1

(o)
( CH3) _HO SOMeS=¥1 L-NBbc @ NBoc NH. NEQcHO HO
34 36\H O'BnO T OVE N-N NERVImuaN NN HO
37 36 Schene 10 O Ex le 29 HO

(3R ) - 1- [ (9- Deazahypoxant Is# n-9-yl ) net hyl ]3s3- hyd
roxy 4- (et hyl t hi onet hyl ) pyrrolidi ne (37)}
2,4,6-Triisopropyl benzenesul fonyl chloride

BnO
H o W OMe
N N
N
es M"‘H MeS \ [/ JN
% :N N= N N=
HO a7 ) HO 36

Scheme 10

Example 29

(3R,48)-1-[(9-Deazahypoxanthin-9-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. Chloroform was added
and the solution was washed with water, 2M aq HCI, and ag 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
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(3.0 g) was added to a solution of 1 (1.0 g) in
pyridine (20 m-) and the solution 15 was stirred for

wdadgooh/o1s4ben was warned to 60 C for 1 h. Chl or oP©Y/NZ2003/000186

added and the solution was washed with water, 2M aq
HCl, and ag NaHCO3. Nornmal poocessing and

chromat ogr aphy gave 1.125 g of 34 as a colourless
glass. A solution of 0.45 g of this material in DW
(5 m-) was treated with sodi um t hi omet hoxi de (0.2 g)
and the mxture was stirred fo 1o

I .
cletenzolaTb:  AuST b des SPITUR VB GBebAAP RSy ghe soli
i M8idde bt 35 WvaRfdigsbnee inmetiahal (3 ML) @atdiingn-Noberidgiogymethyl-

materi al _in dichloronethape reated with
b rera-5 et POSBIVE DesioREsns 60186 ho. albxasesium
(3cyHn}>bop6E ®fde! fdnetshg) s/@{subum WEEheC pilgant mab estirted for 3 d.

TeCRGTRITT 3 W) ElSea; Ahg 01 NTHBHE | SRomatyeced | nommaly

9 dﬁ@mt@raam mbh»rfbw@emr(o hi7e ey 9T afedaliy deiC] Q1ALAIL) was

, and sodium ¢ ro 0. 088
9 bestpoiunsas ol Y T Banrhy Sahfioh 2 Anaedialiipdiieds. e
adgagiuandat Needidk tiihe migisariol/ps oseagedHnarmalfoy.1 h and then

O PR K50t o b b . e v

| Bissdlfirnt be Hmlaﬁdl memﬁtSated)nd'emlraMredf the rtésgdnesmth ethanol

Th o d wth th / .
(152 STHE 0085 e 15,8 mverobtmn WRte sat o o HBIDRSt 85 °c) 5
Chﬁ@zl@t(eg fﬁa@(m)f e dcy 1826 (GHYR1 18.6,2104.6THC) S7THALCHY 59.3,

I f
(B0 Pots OeHal 19/ GEHANGT (Chb d>EACHEL (0. 046 o) as

hygr oscopi c white solid. 13C NVR (D20 at 85 C) S

154.6 (CQ), 144.5 (CH), 140.6 (O, A432.6 (CH, 118.6,

104 6 (O, 73.3 (CH), 59.3, 56.3, N48cb (CH2), 45.7
34.7 (CH2), 15.2 (CH3). H CN NH TbdnmsO

B Ne PHMO@@SS QH0 N/ NH
Tbﬂ%&ﬁwﬂfh —h

—_—

HO OH

38 39 40

ThdmsO BnO N/J

38 41

Scheme 11

Example 30
5-O-tert-Butyldimethylsilyl-N-cyanomethyl-1,4-dideoxy-1,4-imino-2,3-O-
isopropylidene-D-ribitol (39). Bromoacetonitrile (1.46 mL, 20.9 mmol) and
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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OHC N HO OH 38 5a 41 15 Schene 11 Exanple 30
5-O-fert-Butyl di nethyl silyl-Ncyanonet hyl -1, 4-di deoxy-

wa zob4iomi4p®- 2, 3- 0- i sopropylidene-D-ribitol (399CT/NZ2003/000186

Bronmpacetonitrile (1.46 nL, 20.9 nmol) -and 20

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

R F.; Schramm V.L. Tetrahedron Lett. 1993, 34, WO
2004/ 018496 PCT/ Nz2003/000186 - 41 7213-7216) (3.0 g,

soretr T Yk Shdsn Pl SestapRURA ing Afler T h B soluton

g gwgmbﬁ@m@téd( igf %ryerl %ﬁa dmemlafcfgg%mobft thé Ireside® afionded title
S a syru . . nmo 9 '

( deompoundgi9sss & svpits 4 6 iy mmdj_»c?%g? ' NIIR S 8y (0 = 6.4,

|'|Z4.3]Hij|)1H()),34.§§ ddy =16.8, 43 HZ 1HY, 3B8 (B UE17 id, 14), 3.7 (dd, J =

10.°9, '3.0 Hz, 1 r? 3’ 58 én& %é.% (o] 737

Hz 10.9, $4p Hzz Thi J&Ry(m. 1 HY 958 (d.¢/ 31 1z 1H), By19'(9d.gh= %r‘ﬁ’ 64 Hz,

H)’ 7 ‘] . ’ A h . 7 . ) LD .
A 1213? 2855 gﬁi,de)bzgg?d&J 03, Bz Hi, Mg 1.4444 319, 1.3BI)s, 3H), 0.82

, , 0, s, 9H),, 0.09 (s, 3H), 0.08 (s
3145, SH.0.RBS, 511608 (5. 81 BOCR 2158, TBG(Oeh2g, 763, 686
( +7r9 B9 7 . 5. +
1 %g% PR AT ool §1202, 2506 (ohih 1% (G NS cale
32FonG eHla1NeQsH 32721 P42 ound: B872R8Ap| e 31 :

N- ( 9- Deazahypoxant hi n-9-yl ) -1, 4-di deoxy-1,4-imno-D-ri
bi tol hydrochloride (40.HC). The N cyanonet hyl
deExamplad1 39 (0.5 g, 1.53 mMmol ). was converted into

t N1 (oLiédaRPHo nmzylg-h,e;-&iaesxm,quﬁﬂﬁ@-_mﬁbitaachj,mahloride
descri bed previously 15 1 n the preparation of
| rfARHED; rithe {eyamametty mlonveiien s G5 &R 163 Mgl ups cgnverted

563&% Bhfgﬁi%r%‘igﬂléﬁ)ouyg lbéitlclée_ !%alrgé E&ﬁ’u&ce-@tréﬂﬂéﬁg 868s0#B68 previously

y , A as_ an anorphqus O\?dgr )
( olrothe preppratiprpfdmmugiiinel (Evansniord.( Drppas &R-B4 Ci@f}s ord, G.J.;
1H5chrafnd 3. S TyitFDR.C4 TéBaretrorl 2000, 46 28055-3062f t8 gikéM0.HCI as
3.96 (m 1H), $o823 71 (m 3H); 13C NVR 5 154.2 (Q),
14anamanpjous PRwder O)7, 9,223 mnasH)S %11 H BIMR (3% 8(%5§‘} (s, 1H),
734, 20.4140. . (S, oB6. :
La7t SR R, e S48 2R S Bl RGO C1An,
Ex §@NMR3® 154.2 (C), 144.3 (CH), 133.0 (C), 124.0 (CH), 117.8, 115.9 (C), 73.4,
7- b e Eég @9%”8&.5}’%6. 916832 RMERY bl 5B L AN P 2681 093,

t hi ne
Found: 267.1101.

Example 32.1 .

7-N-Benzyloxymethyl-9-deaza-9-formyl-6-O-methylhypoxanthine (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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25 sol ution of
7- N- benzyl oxynet hyl - 9- br onp- 9- deaza- 6- O net hyl hypoxant

whewe/0(83B. Evans et al J. Org. Chem 2001, 66PCT/NZ2003/000186

5723-5730) (1.0 g, 2.87 mmmol ) in anisole (10 m-) and
ether (25 m-) was cooled to4270 C and n-butyllithium
(2.4 nm, 1.2 M was added to the resulting
suspension. After 10 min, dry N, N .dinethylfornmam de
(1.1 m, 14.2 nmol) was added to the clear solution

LR SR B i 9 S eGP LUSE el T, 1500
S of0) 1 36vdh(CH), 488. 51(0); npo.or 428. 2811t (Io:;m ned116avE) 1 78.8,671.4
o R 5% g G il Sl rors cr R TGE) 54 foune
1H40. 8520 (s, 1H), 7.35-7.21 (m 5H), 5.77 (s, 2H), WO
2004/ 018496 PCT/ NZ2003/ 000186 42 4.55 (s, 2H), 4.14

(s, 3H); 13C NVR d 184.7 (CH), 157.0 (C), 153.0 (CH),
15Ex4mple®@2.2 136.9 (CH), 136.5 (O, 129.0, 128.7, 128.1

( 1 116
S gt eadneies iy ks (A gt i)
34ﬁ)ydlr6512|orlﬂe EX’HHnlI)ﬁ_'B% aﬂd?gyde (ﬁa)J (114 Lr‘rng 0.38 mmol) was added to
azahypoxant hj n- 9- t -1_4-

SPBRt ot S8 ARSEIT ot e ZBrHeR - T tokyae o Bagtror
( 1ﬂé¥t 1993, B4332 18¥02)6) Wl 90 at] €33 mmad) is olatitdnoh(1ed m@y THF (0.5

enstein Schra
ToPLEABtAsRo s wiod o8 b 4mlxgmvafzs}%se (%0 0d; o Sodium
0. %nﬁﬂﬁbhy&drlﬂem Ranals thihoh was) addBdRaNdGh& solation w?mdtlrred for
acetlc aci the_m xtu irr Qr

G BRI RS gPrEaE 8 Ay REHGDh e gt fever

adﬂ@@d%&aﬁ&ﬁan&é\httﬂté@tﬁl dmsefsst iohr@datbgraphytotthe wﬁue afforded,
partitio et or of or m an . . e :

o BRIy r ALk e YRR Rt B0 1 M A
Chymﬁahyleer-anbw bofyldiriethyieisi-d (ediaé &g+ 1déihind-2, 3 Odsapreliviene-
) B?nbli\tldlbaeggyslypupy H%thg (? 3 %J‘n%gl 38 A:)nekhéloluméﬁ )%%l%h‘n&eﬁal in
yl éﬂﬂi@hgxg Tﬁ.)@rds&dfttrrehumw th %?El_fl)yd gIIODy‘:'Ig)]Jnlh- ljdriegenyatinodphere
i 0 | SOPJ.O e ribitol a

g3t s SO 9 ST witeli ey G FhuPrtenh or the
et fs@mb e(ﬁﬁrdéd 39 syMaps (H19 ?QFWhWhMaslcﬁs%\Bldllﬁlnﬁamqh@ il and

n re or 1 The, so

2 o PT s LT B Sl vt P et o, e soluton
r e@hsl uﬁqo@hlfr@ueg %dQnswaxm mqézssm@ redlsgclhed:mszvaielsa;m lyephilized
i n net 0 - congc, =
oo Enprte AL St SPOrreklEPepd S35 orkl S I, g R
a0 385t (nat 14, W@r(x negs 4800(s) hd), 4e3a @ueH), ddi%@ml ANH04.13
| n(l‘\nNajl:l'?)r 3a76 (m, 2|—fo 361 (deH) 3.34 (dd, J = 13.0, 3.4 Hz, 1H); °C NMR 5

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 (CHz). HRMS (M) cale. For Cq2H17NsO4: 281.1250.

Found: 281.1260.
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to give title conmpound 41. HCI as a powder (80 ng, 0.25
mol, 80 %9. 1HNWR (D20) 8 8.57 (m 1 H, 7.78 (s, 1

wo0044188 (s, 1 H), 4.56 (s, 1 H, 4.29 (m 1 POT/NA2003000186

25 (m 1 H), 3.76 (m 2H), 3.61 (m 2H), 3.34 (dd, J =
13.0, 3.4 Hz, 1 H); 13C NVR 8 153.6 (C), 144.8 (CH),
136.7 (C), 133.2 (CH), 118.5, 103.3 (Q), 71.3, 70.3,
68.9 (CH), 57.4, 57.1, 50.1 (CH2). HRMB (M) caic.
For CL2HL17N404: 281.1250. Found: 281.1260. WD

2004/ 018496 PCT/ NZ2003/ 000186 43 BnO BnO BnO N-NHZ
NH t- BUONO N-NO LI Al H4, THE OBn OBn OBn 3 42 43
EtO-C -N. + H > CONH2 EtOH reflux 44 NH BnO NH

Et er Et Bn R4, 46 45
2, % i S P I S A ek '@R:/(RB 47
Schern}a§B 2 5 Exarrpl e 3 OBn

(3R 4 3- Hydr oxy- 4- hydroxyrret hyl - 1- (hypoxanj hi n-9-yl)
pyrrol%idine (47). tert®*Butyl nitrite (3.5 30

mmol, 4 eq.) was added to a solution of the free base -

Eto\c/u

N >—CONH2

\\\N EtOH, reflux

44

/N 0 /(l:l':\ l/

O N~ il L \/)‘CONHZ
N=/ N e
OBn DMF OBn
46 45

EtOH/NH,

HO N,NrﬁNH
k , —/

47 Scheme 12

l H,, PA(OH),/C,

Example 33

(3R,4R)-3-Hydroxy-4-hydroxymethy|-1-(hypoxanthin-9-y|)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 temperature 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 chloroform, washed with aq NaHCO;
and dried and concentrated to dryness. Chromatography (chloroform:ethyl
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of 3 (2.25 g, 7.5 mol) in dry THE (30 nL) and the
reaction mxture was stirred at anbient tenperature

w0 o00481849¢/s. The sol uti on was concentrated to PECHNEI®3/000186

10 Chromat ography gave the N-nitroso conmpound 42 as a
colorless syrup (2.05 g, 83%. A solution of 42 (1.0
g, 3.1 mol) in dry THE (20 nL) was cooled to 0 C
under argon atnosphere and |ithium alum num hydride (1
g, 26.3 mol) was added slowy. The m xture vvas

stirred at roomtenperature for 6
pUERAR FL WAL S B I LI P e )
byryeffiiateld4 1Gvatsdn, Al heJrro)@ Lm%mvaﬁamxeg az@ﬂdzgm ¢@224 a,
with chloroform washed with grle% qh |
e, L2 e ed Wy, By 00, Ak, ikhan
et{ﬂ’d m{P 406 OL8ARM RixtUrRARE) BeXea Lidhier 4éflLB<Cfb§' atoemin, then
hanol, 5: 2: 1?1 af f orded hg/dr azi ne, 43 @0 h
P calgeg o500l FEheSRIUAR SvasRaOREE (adhess: Ghgometboraphy

. Ch&%ro?@r%ethﬁ%ce%?éﬂqeﬂ%ﬁ@ 5(201 %%Ge the imidabéledtis a light brown

eq)vvasa

. |
i nOWe K&Ad? 9. %1]?/0)5 msyiuaﬁ'a °€ {8 (7 (77ef§et ‘i’ 383 mﬁ‘t'ﬂ%‘h«é@em (f mi)
he\ﬁ%segeﬂgﬂjﬁﬁt B ke X1d1 ¢56.8 QLN0.N83 kAR, STHR! donemewh®removed to

e so ution was concentrated to dr

mleevmtr@@vdmplon@%halba%ﬁ@rqwn g4My PMic e ?swsééﬁﬁiaﬁ%fdbwed

1,14 B PR re@bion mixt
(e o s

nwas yeatedrat (120niG fornd min.c Afted %P'm ﬁﬁem%\qemas( reEn
u$83TﬂEDrle)srducI hRas ‘HuYﬁ’éH b%éolﬁrﬂﬁ%ﬁ?@mbt@ rdpB@Vén tshiea gel

h hi d |t
e S GE S S D oud bl e TR R R e e

1 ) dP@idd 6R darbdnu 20% Pd
heag gﬂ%? 182% o or%ggdlénmﬁﬁ After coali nﬁ;%]%zgol ven ) was

vvaéddeé*n’@v@éolqﬂm \Pécﬁ?o(“Tﬁ‘@ PE8P dumolids dnigyand 25 %

oL 4 us RpREHi 2 81 ?rﬂl')‘,y e rééétioﬁ ams]t@d'e was féh@é@hﬁdéﬁ hydrogen at
et yl acetate: nethanol : to,affo

d
hyﬁ@f@@ﬁt temperatye(ang prﬁﬁeur%@%?: rhs hendhnca \g(a§ lle[tF[red off and
ﬁlé%od\‘ﬁntﬁ”étr?aﬂbp 15 (70, MHe sARoPNasVeshcéhirateded drynesds and

t
an.#rgb%&g?m@a&ze PR (o SroGneh e R R A P ET 205
Ve rgishdd tfﬁs tutl@e&hp&m:rm g, ssa@tus@wmteafmﬂrm NIVIR (3DEOD)

Lbe
ZLS%S%éhéw B el R bES (1. B nEEs-he (ot A 308 (, 2H),
COE f‘gﬁbhﬁgr O%rg‘lgﬁsa 38g. 3h§i2f %@*70@3 aphy.7 C(th) he42 3 (CH),

reS| ane: et . amonl a

& 22@75&)202%%)3@@@17 t 666t £8. |4e(C¢'b AdChl). M4 qgpulated for

88?‘7"*@% 561&“ )62% Qéj Fé‘ﬁ)d%g '3. 64 (% 84|%|)7 (s, 19,

3.48-3.43 (m 2H), 2.49-2.41 (m 1 H: 13C NMR S
159.3 (C); 149.7 (C), 146.7 (CH), 142.3 (CH),
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124.7 (C, 72.7 (CH), 63.7, 63.6, 58.4 (CH2), 50.2
(CH). MZ calculated for CloH 3N503 (M+): 252.1009.

wo-0n0184262. 108. 25 WO 2004/ 018496 PCT/ NZ2003/ BODN28503/000186

45 BnO OBu\ I N BnOOBu OHC 5 J N1. Msd,

Et 3N, NaCNBH3, McOH \ i HO @2Cl 2 MeS MeS N NBoc
NH.HCI IN OH 2. NaSMe, DVF OH OH 49 3. cHC, MeCOH 48
1. Ac20, DNVAP, Et3N, CH2Cl 2. TFA, DCM H NHZ BnO NHZ
BnOOH NINNN)N MSN I. PCC13 MeS ' N 1. cHC
MeS\ I N - Y - NNN2NH4(}|6$L2 7N. NH3 in
McOH OAc OH 52 51 50 Schen®"13\Exkanpl e 34

(3R, 4S) - 3- Hydr oxy- 4- (et hyl t hi o thy,rl) pyrrolégJ ne otsu
hydrochloride (48). 5 Methaneg f@'ﬁyl chl or i de §

L, 23 mml)nm&%dded dropvvl saad;\@@w@yﬁz%e% sol 'INQJ

of“cl‘%)gﬁgi Iarﬁ"h‘éz (400" A rmp ) _and

(3R hpLgNh}xyca yI

hydr g ﬁiq}gmret hyl Pﬁ%rrol | di ne 9492
mol ) at OCandtheresuItlng ' “SnEt e%dto
vvarmtoroomterrperature Theh[ ac |on vvasd ted gy

vvlfjh CH2Gi 2iNpashed wi BA°Wgt ﬂll brine, drie w
and conce athed in vacuo. {0 resul t r esikd
Vamespyr i f g% I i or L,jf( ash*ERf's rrat'gr}’gé;ph&fs W

af f or
(3R, 4BH- 1-tent - Bato: oxyca‘?"bonyl 3- ﬁ;gpge,)?;/nneon( r?égyl oxymet

hyl)pyrrcshl di ne (900 ny) 5

Scheme 13

Example 34

(3R,48)-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 (MgSO,) and concentrated in vacuo.
The resulting residue was purified by silica gel flash chromatography to afford
(3R,4R)—1-ten‘—butoxycarbonyl-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
(MgS04) and concentrated in vacuo. The resulting residue was purified by silica
‘gel flash chromatography to afford (3R,4S)—1-teri-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 cHCI (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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as an oil. Wthout further purification the product
was dissolved in DVF (10 nL) and stirred with sodi um

wao biosretsboxi de (400 ng, 5.7 nmol) at room t enpPCT/NZ2003/000186

overni ght. The reaction was diluted wth tol uene
washed with water, brine, drisged 15 (MySO4) and
concentrated in vacuo. The resulting residue was
purified by silica gel flash chromatography to afford
(3R, 4S)-1-tert-butoxycarbonyl - 3- hydr oxy- 4-
(nethylthlonethyl)pyrrol|d|ne (600 ng, 2.4 mmol ) as a
sYEXAMPI&¥Sch was not further characterised.

g?’@?@)tﬁ S-Qéﬂtﬂtb@cm%haﬂawmamwdmuzawrm 9-yl)methyl]-3-
net hy [

I drPie- HPYOmRHISY Eo e Aok cpdifin GaTaborapyatEe 200

?f ﬁqgrﬂlzgrﬁﬁoﬁzaﬁ%ﬁaﬁd ft@)élyst:flfed solutlodn of ?] I(ssoo rgg 2. 22 mmol) and 48
nme | One rroll r C ori1 de

(e e BT a0 mtg%ad 55 mfirG v, ef ovérmight

5 A gl T Bl o i e

R ardp 21sifGAsoeldiashesh %(mtosras@ﬁfwwmf ADieSg0 attert 48,4410 o
978’%9 oeh %Mind 1$r NMR (CDCL) 3 8.48 (s, 1H), 7. 54 (s, 1H), 7. 33 7 23 (m, 5H),

4- t t [1di 49
cyérﬁgéar%ygﬁ’i ?lji)g{r%'rﬁ“ )54%2:9%&%) I '5‘025%% égml 5 Hz,

[yg)" @zcbs?gh usipn @f (i, (18992107 12H§21 mmrzl éz-zeal (1418 3B), 2.07 (s,

i n net hano

m ﬁltlhﬂe7GAk§s 91510. @éWBv(lea@ﬁﬂ%eﬁ( 1@80%15@.%,3&%%?@3 128.8,
Th?daC%U §eﬁf~‘7t1 WRgaesarded prioy, 1.4, 682, days, 47.4, 37.3,

| oa ica gel' flash chronat ography col um
an39@l1ﬁ@d to afford 49 (1.10 g, 78% as a solid. 1H
NVR (CDCI3) S8.48 (s, 1 H, 7.54 (s, 1 H, 7.33-7.23
(m 5H), 5.75 (s, 2H), 4.50 (s, 2H), 4.12 (m 1H),

4, Brample 384, 3.30 (dd, J = 9.9, 7.5 Hz, 10 1 H), 2.95

( ”]3%{1_’%)— 32Aééto§(99h-[(7] benﬂﬁo@m&h}l Meaﬂal‘?@ox@ntﬁh -8-yBfethyl]-
4 { Ergias) added

jﬂmenhylmgqmgt yl)pmrrg |d|p37(5@) &%lc;@nhﬂr&degm mhoX¥s gvas added
Zzo%ws;elté alsolt].:flan 31? cc§§po'imd747‘) @ 1 5623 mr?x@l) 4DM@J? go mg, cat.),

( 3Emd1§;3N (2 mL xs) in CHgCIg (20 mL) at room temp Afterr!l% min. the reaction

3- &%@Hﬁ?‘%a Jmth(dH '@%ﬂ sk iRe/ Rl Eléth Raldeos, W&Obﬁﬂé hiried MMYSO,)
) met hy hyl t hi onet hyl) E rroI| i ne

5
Acend ccwnyfmteéeln( vapyo. Xb§ (REYNIAG dEdIdusr WER g\)érlf'les ky flash
l 3p. TFA (5
SOhHFoh%‘fgg%pﬁépéﬁ’QME‘Q gélgto(al‘ff)i‘d the ;Iﬁ'g@lélﬂ_g% 3%3 lej%?gr Qt
romh)wddﬁ%ﬂt@w\ﬂ!@eﬁ?@ SQ“H@“era*E? SYHP2D 20y d’f@dat room
Wi 'iéhd:p'grgséﬁl b W babusat Gthe NasiHiy ré@duéf wadredissolved in

drie and concentrated in vac

reﬁhzﬁlzrﬂj‘dr W@S‘@ﬁﬂe%ssaﬁjrmq |%@3’B®’/atf3'f ggtﬁ%rme dried (MgSO,) and

concentrated in vacuo to afford (3R,4S)- 3-acetoxy-1-[(7-benzyloxymethyl-9-
deazahypoxanthin-9-yl)methyl]-4-(methylthiomethyl)pyrrolidine  (50) (800 mg,
76%) as a foam. 'H NMR (CDCls) 5 7.80 (s, 1H), 7.65 (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 (CDCly) & 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 CasHasN4O4S: 457.1910. Found 457.2412.
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chromat ography on silica gel to afford the product
(1.35 g) as a syrup. TFA (5 nlL) was added dropw se to

wa2@ebhu4pon of the syrup in CH2ClI 2 (20 nlL) at PODNZ2003/000186

tenp. and concentrated in vacuo. The resulting residue
was redissolved in 25 CH2Cl 24and washed wi th satd.
NaHCO3, water and brine, dried (MJSO4) 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 1H NMR (CDCl 3)

S (BREB){ s 1-[{7-bBnzyTox§mdthyl-9Ldédzaaderin-FyRaethyl]- 53hydroxy-4-

gﬁzetéﬁﬂuggpeﬁy?m@%ne é’sé-z AR rzeﬁg ®0|_|5ﬂ'_gl) Sl g% rﬁmé@ was

( raissdifed 3. POC(;dghd heated 3atOrefld JortHth. 1THE) resitDg {cution was

i%’ng&ﬁt%ﬁr@( fsg V@%;D a@dlo%ggmgﬁ \&'%@nfgég)go affﬂc%afohd residue.

i%&gﬂouééﬂ.gth%r Eﬂnfléatlo?E tie ;i’rbdact %rénD, th55p&V|o4118 teaction was

Crsniaspumshs 7 N¥ia OTEOR UL ST beaisd e 3658 im0 °C
P@Vepﬂﬁ%rgoa'@@@é&ﬁon 4yfas cEéh@giﬁtPéiecSTn (/3&104§hd the resultmg residue

nzyl oxynet hyl - 9- deazaadeni n-
3- w@?aasxpy 4ﬂas¢1n@hmn1'a(tq>ﬁram IR SHIGR ¢ eFl n%:?c{rgl R4S n&-17-
5%&&9@xymethg4lgzéeéfﬁaaém |)m@tr§/q@ wanioxym-Pm 3 and

ebuetdbiodians i B Py S SR
( Xr%égH?s%fi@(sd 1R), 544 @. ﬁﬁ)s i7chee7. 26 Yiht bray 5. Aaut ey, 4.63 (s, 2H),

uritication oduct fromthe previ ous reaction

P 4515 o AEAI2D g 150,15 T et 5Ttz TBch 0 (e, J =
hegd 5 b a1 58al RAghupe 1§t3 3BHL 1y VERe(dhy = 1Th43 6.1 Hz, 1H),

reaction was concentrated in vacuo and he resu tl

re&V@-@eﬁ (ur 1H) @cPOKR:44 (s BHY 1#-Ohis &P ap Wﬁéﬁppbbg 153.4,
gelgd Pigfé’{%»s(ﬁ%g?amég[ 479, 7192% 1165, 1065, 795, 750, 723

benzy zaadeni n-'9 met hyl - hydr oxy- 4
(n@;ﬂawﬁ&ﬁ@n‘eﬂﬁﬁ BePr t®Pi di ne (51) (500 ng, 69% as a
syrup. 1H NWVR (d4- MeOH) 5 8.24 (s, 1 H, 7.85 (s, 1
H, 7.29-7.26 (m 5H), 5.74 (s, 2H), 4.63 (s, 2H),
4.Bgample 384) | 4.26-4.22 (m 1H), 3.70 (dd, J = 11.4,

d@ﬁigs) 11@ De%zé&déuﬁ'ﬁ-e y]) thﬁg—slh dFo !rlZ _11?) : 3 29
mqthmhuomtgylmugol@mq $§2)1 H)nlnez((g@ ¢15@ 4mg 0. :§ZH5nmol) was
1 3@351&\7‘%@4% (Sﬁlg %‘MRT% 9@%&\’0}% s%lu%é?? héatedlﬁaepreﬂéﬁﬂ)r%o min..
75Te rae;ctlgn wa@ocogﬂecgtp rg)ongtymperaiqreﬁ dlllggd gwthl\gatgr (50 mL) and
( 3&% v% QC (ég)é g cé menaaé,le)?u? Ir?‘%ltell'1 ;ﬁl}c_egt_rated in vacuo, followed
codistillation W|th water (x2). The resulting residue was redlssolzed in NH4OH,
concentrated in vacuo, and the residue purified by flash chromatography on silica
gel to afford (3R4S)- 1-[(9-deazaadenin-9-yl)methyl]-  3-hydroxy-4-
(methylthiomethyl)pyrrolidine (52) (69 mg, 65%) as a solid. M.p. 108-110 °C. H
NMR (D,0) 8 7.96 (s, 1H), 7.31 (s, 1H), 4.00-3.95 (m, 1H), 3.74 (s, 2H), 3.05 (dd,
J=10.5, 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;Q) & 150.5, 150.1, 145.4, 130.4, 113.6, 108.33, 75.0, 59.8,
56.6, 47.4, 45.9, 35.9, 14.8. HRMS (MH") calc for C4sHzNsOS: 294.1389.

-
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(et hyl t hi onet hyl ) pyrrolidine (52). Amne (51) (150
nmg, 0.37 mmol )was dissolved cHCl (5 ml-) and the

WO e®ulo1d4ng sol uti on heated under reflux for 90PEI/NZ2003/000186

The reaction was cooled to roomtenperature, diluted
with water (50 m-) and wasHe&d 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

AR A LR LB Ui s i s . 2200

1- $(19}’dba-“zmmdem4s -88; 116 5Ny 2l B3; 8- hiydlr oxy- 4-

(et hyl t hi onet hyl ) pyrrolidine (52) (69 ng,  65% as a

solid. Mp. 108-110 C. 1H NWR (D20) 5 7.96 (s, 1 H),

7.31 (s, 1 H), 4.00-3.95 (m 1Ienbl 39P4 (s, 2H), 3.05
(dd, 30 J= 10.5, 7.9 Hz, |H),2. 8804 d=11.1, § 2Hz, otsu
1H),2.71 (dd, J = 11. 1, 4. 0 Hz, Nin|),249( e
13Mso 67HZNasadeI)= Red0- 2. 24 (9HC 2H) | ,;15621 lm) 1

Beoe (BHCIHOH * 13C \NMRHGE2ENCHBHL 0~ 150,/ .

145 " 130.4, 113.6, 108,33, 75.0, 59.8, 568, 424

45.9,%'35.9, 14.8. HRVB VHg) calc for Cl3H2

294.1389. WD 2004/ 018496 PCT/ Nz2df3Ry00 a6 % Found
49. 18

294.1394. Anal . Cal e. f%r ClBHﬂqQNSOS 4/ 3H20 G, 3

: _Egund C, 49.86; H %. 58,
N, 21.63; (570 74. % \BIJ\NBnOr\‘OtBu\II;lU
N Bos Ko SEHS! ofC BASN c 2!

~- - NKH R, n BH3, MaGirhiyin@kbrOH YOF 54 53
1.. Ac28, QMAP, Et3N, CfPCi2. 2. TFA, DCM NH2 BhO, NH2
BnO\ OH HN _NNAN BnSM i NJ 1. cHJ Bns NJ 1.
POC13 BnS NJ 2. NH4Q@ghdWlerd- 7N NH3 in McOH OH OA M
OH C67 56 55 Scheme 14

Example 39

(3R,48)-3-Hydroxy-4-(benzylthiomethyl)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
toa solutio'n 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 (MgSQO.)
and concentrated in vacuo. The resulting residue 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,4S)-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 = 12.4,
5.5 Hz, 1H), 2.61-2.52 (m, 1H), 2.47-2.34 (m, 2H). "*C NMR (D:0). & 138.7,
129.5, 129.3, 127.9, 73.5, 51.5, 48.5, 45.4, 35.9, 31.8. (MH") calc for C4,H1sNOS:
224.1109. Found 224.1102.
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5 Exanple 39
(3R, 4S) - 3- Hydr oxy- 4- (benzyl t hi onet hyl ) pyrrol i di ne

whydnochbori de (53). PCT/NZ2003/000186

(3R 4R) - 1-t ent - But-oxycar bonyl - 3- hydr oxy- 4- ( mesyl oxynet
hyl ) pyrrolidine (see Exanples34, 1.10 g, 3.7 mmol)
was dissolved in DMF (2 nL) and added dropwi se 10 to a
sol ution of benzyl nercaptan (870 L, 7.4 mmol) and NaH
(270 ng, 60%0il dispersion, 6.8 mvol) in DVF (10 ni)
rgi stlrr d at roomtenp. for I h. The reaction was
di Wi h tol uene, washed with water then brine,

dr(BRAUS)MIEEHert- B@mkycnbswamﬁahyne-uaamur'Hq@-yl)methyu -3-

r es)d?ﬁ{‘!b&(&%%ﬁ#@ﬁgﬁayrrol‘if ine ?3/4)Slsloldﬁl%1 noEoroﬁydnde (200
4§21ﬁmb| Was @dﬂ@d@&ﬁ%ﬁhﬁéﬂ/‘aolﬁﬁdﬁy@l’rmm%dﬁﬂ 32 mmol) and 53

b t t

CoRSE L1 SRk WALl 05 5Bl s o
i Wob’ﬁh@ehbéra(ﬂ,lrﬁt)rh@@dld@h@éctbﬂx vﬁasrdd)somad ontonsikoat dgytleabieidronto
vacuy,

(IRIUY gﬁ%ﬁ%%&?&?a%’gﬁ%‘% ol FRERIS 19, 8iTord 5441 12 9 78%) as
hy@lé&rahl’ﬂrwm (Cb@i%) 8 85qs NP, 62 {S01H)D7. 276%20@@ rMaH), 5.75 (s,

SI-BH) &526542&)24(15@ 12+1;,)3 68 (37421‘()53 %@ﬁﬂd Jz 45%‘7 ?@H&”]H) 3.12-
123 82 (h, %HMZ;; 6d-21dB, (nzmg §B4(2d@ (n:il H)12. 4&2 59 anHZH) 1.70 (s,

T)z%l) é205'(\1MHF&CDQIH)5 196. 611@ 65215@.4% H)iiﬁﬁ 1§7§7$§4 441283, 129.0,

H);;OB 8131[%8%2&@29)17 151693@ 83.0, A28 5.2, 5297, %0. 51%77 79 49 1, 47.0,

cal ¢

SRR 20 o) 09 TGt e 5657 i o B A10b

PCT/ NZ2003/ 000186 49 Exan'pl e 40

(3R, 4S)-1-[ (6-tert-Butoxy-7-benzyl oxynet hyl - 9- deazapur

i nExamplerfidt hy| | - 3-

hy 3ROAa)- S ACBRRG- ﬂb@ﬁallbw&émw-@idbdzélﬁjpb&éhth||$9¢M)mﬁthyl]-

cyanobor ohydri de

st Hb%nszy&bmm?taval)lb\frrfaldarsmfiﬂg Aget@amrl)ie a(ﬂdm53e>scess) was
( 5g&é%r08wlge RLdIutich SE8aNe g, Gl MHol)aDﬂ/IAlm Offhg“ddf ¥ and

was stirred over nlght at roomtenperature.

B Ri(BlacescoRm 0 EHEFIo (AL #i oA G 1A dA TR B rgaction

Si \llvé§3hlgt%l:l Wuk@mzengg%@&gmn%t&qhmgmatei tHemdbrire, dried

8 Mo]Qy), qncl_gonc?n@eq & vapupy Theyrestlfing j_S%SKELm Wié CD?eg)by?’flash
S. gﬁoﬁn%tog é’d’r?kj/ orfisifich %é to %H')er ﬂeﬁod&t (BB g) 3s @7sy6'l,$p TFA (5
( anQ MRS agidgg dzogygsq A aﬁqjutlog of jfhezs%p ("?nd:éﬂ; (28 mq_% at room

2. - Eéﬁce%{?ﬁted]mm&cbé T result®@ PISRUEGIES B3digsolved in
156 150. 6, 150.0, 138.3, 137, 5, 134

1
156Hol: anth vashegaith 339, AlaHiGs they gty e (MgS0g) and
75¢@ncerfatéd POvAsucP o BffoftP. 13R48)B-acetoxy-1-[(7-benzyloxymethyl-9-

deazahypoxanthin-9-yl)methyil-4-(benzylthiomethyl)pyrrolidine  (55) (900 mg,
80% for two steps) as a foam. 'H NMR (CDCl) 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 (CDCls) & 171.3,
156.2, 145.8, 141.9, 138.6, 137.5, 131.4, 129.2, 128.8, 128.3, 128.2, 127.4,
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36.8, 33.7, 29.0. (MH) calc for C31H49N403S:
547.2743. Found 547.2723. 15 Exanple 41

W@ 3R4OBU9B- Acet oxy- | PCT/NZ2003/000186

-[ (7-benzyl oxymet hyl - 9- deazahypoxanth i n-9-yl)nethyl]-
4- (benzyl t hi onet hyl ) pyrrol i disme (55). Acetic anhydride
(1 nm, excess) was added dropwi se to a solution of 54
(1 16 g, 2.12 nmol ), DVAP (30 ng, cat.), and Et3N (2
m., excess) in CH2Cl2 (20 nL) at roomtenp. After 15

i 17 2082 N O QLB Roh el bt o 5 e . HRUS

. antipBgie firGa N jONSY 533222 3T Hvund $S8B.228@ r esi due was

purified by flash chromatography on silica gel to
afford the product (1.35 g) as a syrup. TFA (5 nl)
weBxaapledt2dr opwi se to a sol ution of the syrup in

BB Rlr Bk S SR SORERROEE ¢ veronso

2y|ﬂ11dmnﬂw|h)qsdrmildines t86). WSE h@ea0 waper!,7 dninell was

(g&%edgnj:(&légiﬁ 8 %ﬁ%ﬂ%{%ﬁ%{ ﬁo};?lf e Oﬁge resulting solution
desas leyneentratedi ir- @ecyab)amit bodigtiidd (itntojienki &k tdpffpndya rsolid
 HeRlgRS  idfoxs Rgel Beyincahdh Y rdsiRiehapresdBven PSR Ni in
7. éotM15ImOHind Ee&éd (rsa s2&led tdbeB5t (30 ¢ odernight. 4 TBS reaction
gﬁ\ivaé ::goncgntgqieg 8o v %ﬁﬁlo %d tg 6?33?@8(:(455%12_3%’1 pﬁrlﬂle?g 2ﬁy1]ﬂash
Hz hrbmbl)og :f% y5@n2.53ka( el 2td) , afford 7{(2R 2%)-( +(7-HerzyloRyngihyl-0-
gt A Sl i isRenafindee 50 02

121%9287%%7el&‘f0rm &@Qﬁ/ A21:8480p. PGT NN (C13¢190808.88 (s, 5B), 7.67 (s,

451H), 7330~ §25§(zp 4IOH§15§2 (SHR%B 4@@_@ ?fa 51??%,(3 A?%—I) 3.68 (s, 2H),

%R 45%%%1%32%22@3/ Fapncp2.82066, 1EX@EI28IM54H). °C
Z -9-deazaadenin
(PRME LG 165 5 Heh ey MEnao a8 R s T Ss A M Mas o

> 7 I d
(Ag’gé‘sewg ’éé?%ﬁ?@ 1132/ 1078 17 8er. 00107 0402067 9 R\ .9, 463,

and heated at reflux for 1h. The resulting
soB&¥i &h5, 2s concentrated in vacuo and codistilled
wWth toluene (x2) to afford a solid residue. Wthout
further purification this residue was redissolved in 7
N FExemple 4H MeOH (15 L) and heated in a seal ed tube

at (3k34sf T(Pﬂf)éﬁzﬁﬁ&emﬂheylflﬁél%yl]@hym&y-ﬂonCent rated in
vacuo and

he resul ting resi due rifl b
Chmﬁp&yﬁ@\ompyla}yrgqlqdp% (aa t%mg\ef gpd?S%O ¥n 8 § mmol) was
( 3 s&ﬁ%edlm[é o | EM% MROMTRA I%L? afld cpleamad)emmh&awd inder reflux

dr oxy- 4- (benzyl t hi onet h [)PLxrrdo | g %

(53)r mem The reactron was cooled to room temze ature, diluted with water (50
mL), washed with CHCI; (x2), and the aqueous layer concentrated in vacuo,
followed by codistillation with water (x2). The resulting residue was redissolved
in ' NH4OH, concentrated in vacuo, and the residue purified by flash
chromatography on silica gel to afford (3R,48)-1-[(9-deazaadenin-9-yl)methyl}- 3-
hydroxy-4-(benzylthiomethyl)pyrrolidine (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, /=9.5,7.2 Hz,
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, 87%yield for two steps) as a syrup. 'H NWMR

(CDCI3) 58.32 (s, I H, 7.67 (s, 151 H), 7.35-7.25
W@ 2040088¢ 5.52 (s, 2H), 4.56 (s, 2H), 4.23 (SPCEMNJ2003/000186

3.

68 (s, 2H), 3.54-3.48 (m | H), 3.22 (d, J = 3. 4Hz,

2H), 2.83 (brs, | H), 2.63-2.545 (m 4H). 13C NWR
(CDCI3) 6 152.2, 151.6, 149.5, 138.2, 135.7, 134.5,

12
10
36. 7

9.2, 129.1, 128.9, 128.8, 128.2, 127.5, 115.2,
7.4, 776 74.9, 70.7, 60.2, 57.3, 48.5, 46.9, 46.3,
b 5’

R, #9) 2@{% o (D@aﬂ'aad&]NManngl\qﬂqw 1825151y d47-6x 1704, 130.4,

( bgjbzzv | '@'aopfﬁé hyi 5% f1f19|9 ¢ nesy. 5175)9 2 AfY.3) @8 3¢ 3385 80 HRMS

di ssol ved in a solution of I\/le()—|(4 )

an@ﬂfémc(fw%wzﬂéhﬁe HEE82uRgund 3E}188¢- 25 for 90 min.

Th
wi
aq
Cco
wa
an
Si
(3
hy
12

7
3.
2.
2
7
2.

14

.38 (dd, J
.2 Hz, WD 2004/ 018496, PCT/ NZ2003/ 000186 51 1

e reaction was cooled to roomtenperature, diluted
th water (50 nL), washed with CHCI 3 (x2), and the
ueous | ayer concentrated in vacuo, followed by
distillation with water (x2me The resulting residue
s redissolved in ' NH4 oncentrated in vagio,

d the residue purlfrrﬁpIN'by flé‘sh chr omat ogr aphy on
lica gel to afford N

R, 4 [ (9- deazaademHn‘—Q qll)rretg,\,(é

dr ox be hi apeidNEH. wdord! 1 di n

% as a_%DWA%EH NVR—{d#= b —d#= MeOH) sjs;w(s, 1H,
46 (s, , 7.26-7.16 (m 5H), 3.9308 90 (m 1 H),
83374(m 8H), 3.68 (s, 2H), 3.03-2;97 (m 1H),

80 (dd, J = 10.2, 6.4 Hz, 1 H), 2.66} IN3&;imyeOH)
12.5, 8.9-Hz, 1 H), 2.30 (dd, J = 9.5,

20-2.14 (m 1

. A3C NMR (d4-Me011) 8 152,
7.4, 140. 4, 13@

230 4, 129.8, 1%8 3THP11 515
6

1~

112.9 BiS3, 62. cAOUMeOHIS. 6 (35 6. NFRVE
(MH) calc OH2ANSOS=~—370-1702. Fo 370.1694. 5
O NN T i N) ,N\ BnS Ove OHC 6 BgS THPN
NH. HCI 1. N&HN\BI8, McOH N OH OH

Scheme 15

Example 44

(3R,4S)-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 stiﬁféd solution of 6 (180 mg, 0.52 mmol) and
(3R,4S)—3-hydroxy-4—(benzylthiomethyl)pyrrolidine hydrochloride (53) (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,45)-1-{[8-aza-9-deaza-8-
(tetrahydropyran-2-yl)-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 heated 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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53 7N NH3 in MCH NH2 ,.. NH2 HINNTHPN N N BnS
NN cHC/MeOH BnS N7 OH 58 OH Schene 15 Exanple

W@2001/018496 PCT/NZ2003/000186

(3R, 4S)-1-[ (8- Aza- 9- deazaadeni n- 9-yl ) et hyl ] - 3- hydr oxy
-4- (benzyl thi onet hyl ) pyrrolisedi ne hydrochl ori de (58).

Sodi um cyanobor ohydride (20 ng, 0.32 mmol) was added
to a stirred solution of 6 (180 ng, 0.52 nmol) and (3
R, 4S)-3-hyd roxy-4-(benzylth io n1ethy|) pyrrol idine

hydr.ochl ori de th I (5
i G B yER 2 e g e VST "rhe crude 15
ﬁ@@hzwxn;owwy@dwhbmd OMme@reduct was ndr gharantetizdd dot @dissolved

aftpdp%thg | (élg?r%gs ?Tcg Iggg ?g%.a:g%%/?egtoré’tg in z\;}gguoegné de Fe%ultmg

( t Rbidab ey #ih Zsopropafon®t dftoxy SR ESRM](Bi-aratd-dédamatitryin-9-

oS LRE b SHEARS it el oo mo

NE&%)( ada mmté sofl ﬁ@rﬂmﬂ (HAvBOs 3l 1ed. 7, ubR 0t 3d.90138.8, 135.1,

erni ght. reactio v
300, 1PE B € TS Aub s SO (1 3y 354. (iR oalo or
cheq mgsa@mmem Fouh§ 87986700 afford
(3R 4 1-{[ 8-aza-9-deaza-8 WD 2004/ 018496
PCT/ NZ2003/ 000186 52 (tetra hyd ro pyra n-2-yl)-ad e
ni n-9-yl] met hyl}-3-hydroxy-4-

(benzyl t hi onet hyl ) pyrrolidi ne. The product was not
characterized but redissolved in nmethanol (2.0 ni)

and cHCl (2nl), concentrat in vacuo and the
resul ti esidue tritura W th_i sopropanol to
af foLe 3R 2S) - T [ ( 8ra@mas 9- deazgadeniMrHgHoGrelux ﬁ

o]

yl ) mehyl']= 3hydn oxy34, (Pepzy! thiloget RYT) pyrr ol |
hydr G&hi or i de- (EB)eER? g, 18R As & |t')é°r
NVR (d4 MeORJwS_153.7, 152.0- 139,9, 138.8,

130. 4, 130.0, 198.5 124.6. %4.6,°61.4, 58. 4. 5o £
47.7, 37.4, 33.4. (W cal c for C18H23N608
371. 1654. Found 371. T6%8° 10

Example 45

7-Benzyloxymethyl-6-O-benzyl-9-deaza-9-formyl- N2, N*-bis(4-
methoxybenzyl)-guanine (59). n-Butyllithium (0.5 mL, 1.5 M) was added
dropwise to a stirred solution of 7-benzyloxymethyl-6-O-benzyl-8-bromo-9-deaza-
N? 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 chloroform (2 x 1(50 mL). The organic layers
“were combined, washed with brine, dried (MgSQ,), filtered and concentrated in
vacuo to afford a solid residue. The solid was triturated with ethanol to afford 59
(280 mg, 72%) as a white solid. M.p. 172-174 °C. 1H.NMR 5 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, 129.5, 128.9, 128.5, 128.3, 128.0, 117.3, 114.2,
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HON O OBn ONOBn McOH, cHCl, reflux NO \ H HC
NaCNBH3 NH N ~N\ | N OH McOH, r.t. HO N(PMB)2 HO N

WORM4/0M4D PMB)2 NN :;~A OH4 59 OH 60 OH GHCT/SZ1®8800186

16 Exanple 45 15

7- Benzyl oxynet hyl - 6- O benzyl 59- deaza- 9-f or nyl - N2, N2- bi
s(4- nmet hoxybenzyl)-guanine (59). n-Butyllithium (0.5
m., 1.5 M was added dropwise to a stirred solution
of 7-benzyl oxynet hyl - 6- O benzyl - 9- br ono- 9- deaza-

s e BB MR (528 P g o0 s

P. Kound®20049.pt i n prepar at i on) in diethyl ether (6
m.) and 20 anisole (3 nL) at -80 C under an inert
at nosphere. The reaction was stirred for an

. adghkdmplealls 30 nin at -80 C and then DMF (1.0 nlL) was

b hBAT b TR AR R AR b sl )
anﬁeﬂ?dxylbgm?b)gmmln Qs-yl]glﬁbufwy-gqhyﬁroxywﬁydm)(ygféﬂejlpyrrolldine
or BB (5088, prendBBlcy B AR mererd Fitpdl Whs AdtS 1o, stired
t Oscﬂftfo?rhdg 59 (530 h'@ ]E);%‘?,:jldmel) ahbet.1301 (183 was 106 tmad)t iednethanol
Sl aFONAP g Siding e e e ofBinight AL rdty fertiirbre. The
(Srea&tldﬁ) miXtusd - Was?latﬁsmrbébB Hnto 6siB& a2 donreritdted 5in6 Facuo.
s cgroptocdagty dr3ee fiaurighyBaals arade) sotadld 1id 7odilas a wnie
%gs;ona., M.@Bﬁ%anogefﬁéﬂ, NIR4S 9,4%1(3,11 1), 71%97.331 (é,Z&ZE),, 6.81(d, J =
CAM KN SATE T e

29(n5d3 RWS(M&H) gabe 35‘(@{ £B8$-I3(7lwk£)5! 620, 2064k, 1H), 3.08 (d,
oun

(3R=41: 6 ﬁZ{ [1é§D 3 B%r@?l i 7 Eﬂeﬂz?r‘c}% N g1240(bi YA NS YR 8

%%ﬁy&sﬂgyw%ﬁ 153 1, 137.8, 13},10! 135, oh 131.5, 129.4, 128.9, 128.7,
ot FH by 13803, Bre 126.0, 9oLl e vhde 3 oy J}y1dr7%x§”88 0,
62.2. 60.7, 55.7, 54.8, 49.2, 48.9. HRMS (MH") calc for C4sHssNsOs: 730.3605.
Found 730.3629.

Example 47

(3R,4R)-1-[(9-Deazaguanin-9-yl)methyl]-3-hydroxy-4-
(hydroxymethyl)pyrrolidine (61). cHCl (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
chloroform, separated and the water layer concentrated in vacuo. Silica gel and
jon 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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(60). Sodi um cyanoborohydride (200 ng, 3.0 mml) was
added to a' stirred solution of 59 (530 ng, 0.84

worrokpigand 4. HCI (163 ng, 1.06 mmol) in et haneCT/NZAD3/000186

m-) and the m xture was then stirred overni ght at
roomtenperature. The 10 reaati on m xture was absor bed
onto silica and concentrated in vacuo. Chromatography
of the resulting residue afforded 60 (430 ng, 70% as
a white solid. Mp. 98-100 C. 'H NI\/R8 7.49 (s, 1H),

(s(ﬁ’| bij o’ o (LhfiOs 580,143, (m TEE 24 14z Anal

E;anl-ﬂvh%%%rm)qlm N3H), 3.75 (s, 6H), 3.50-3.35 (m
3 ='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
(l?EﬁamﬁleB: MafnishRe8ctidbOGenerabBrotedlifss. 7, 153. 1,
137.6, 137.0, 135.0, 131.5, 129.4, 128.9, 128.7,
128.4, 128.3, 128.1, 128.0, 125.7, 114.3, 110. 6,
105.1, 78.1, 73.1, 70.8, 68.0, 62.2, 60.7, 55.7,
54.8, 49.2, 48.9. HRVB (M#) calc for C43H4|é_3'N5g6:
730.3605. Found 730.3629. 20 Exanple 47

(3R_4R) - 1- [ ( 9- Dea gL@mn 9- yl)msthyl] 3- hyNrexyNg-

( i8rpxy et hél)pyﬁi di ne (61). (2 mY NH
adde;%ﬁ&ﬁw st P %‘0 ( ., 0.5 nmdl )
i n metgyanol 4 F N Q r%?.ﬂ ting ution 25
heat ed under refl ux for f. e reactton was cool ed
to roomtt enp. andeazhgmanio®mncentrated in vadlo. The
resulting residue was partitioned between water and
chl orof orm sepa&@chiem@ BMd the water |ayer concentrated
in vacuo. Silica gel and ion exchange chromatography
of the resulting residue afforded 61 (39 ng, 28% as
a white solid. Mp. 223-225 C. "HNWR 8 7.18 (s, 1H),
4. BSarBpledt8(ts- GeHpralFgoced8e(s, 2H), 3.55 (dd, J = 11.

> GRafobekaqdyti gl Hﬁvdr%neé (ag. 3 =100,
6. Bydioxymetiylpyrrditigeld, J = 10(69). 4.0 Hz (3R HR)-34-yglgoxy-4-

ety ygbdlongd 0103 By o

62acetaté (82 mch41.8 mm8s) weremjssolvemswmrz(@w)oqmwethe solutlon

e AR S T R e 57 L. it g Rpggyenice (120

H my; 0 @WD ETAS reddiBningb stiead bi 85°C fdBddr. asilidr gal €tl0rg) was
added and the mixture was evaporated to dryness. Purification by
chromatography on silica gel, using CHzCly: MeOH.NH4OH (5:4:1) as the eluent,
afforded n as the acetic acid salt. After conversion to the HC! salt and 'H and °C-
NMR spectra 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.)
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HO HO ON HCHO NaoAc NNHNH2 NH HCI + \ | HO OH N~
NH2 H20 OH 4 deazaguani ne 61 Schene 17 10 Exanpl e

wa2001/0184®ener al Procedure PCT/NZ2003/000186

(3R 4R) - 1-[ (9- Deazaguani n- 9-yl ) met hyl ] - 3- hydr oxy- 4-
hydr oxynet hyl pyrrolidine (61)55 (3R, 4R)- 3- Hydr oxy- 4-
(hyd roxymethyl) pyrro | idi ne hydrochloride (4)
(154 ng, 1.0 nmmol) and sodium acetate (82 ng, 1.0
nmol ) were dissolved in water (2 nL) and to the

mglégﬁugtgg%égﬂd% ? ue?g‘ird}‘ 7" H’B 'ﬂ‘ﬂ%X ?:ﬁ éﬁ%ctlon a;'egeral
r epfdcefiiravas stirred at 95 C for 12 h. Silica gel (1.0

g) was added and the m xture was evaporated to

dryness Purification by chromato raRhy on silica

gel, using CH2Cl 2: McOH NHA4CH (5:4:M) ras the el uent,
af;{orded n asyt ke a}&@ |H%Héac:|q salté ﬁf\tjbr conver si on

to ﬂ&mmgw IH apnd 13 qt NSpectra
anal yial's Icg{moundzmas fou 0 be identical in
it h

all respects t hat previ of’sly reported (Evans, G
-’coh"h:BBlﬁ‘r?diu)‘tlmé< H " shESREEHM CZ, Ayisld (dﬁghram’n V. L
Tyler, P. C Med, Chem, in,press.)

20041 018496 €07/ NZBO03/ FB0186R B5 Tabl e Furt her
WWWQ VE@H ch He@;:tl on Cener al
Procedure H R3 Rl H R3 NaCAc, HCHO R1 NH. HCl + N J
NS: ~M9N R HPO NOHa c@hpoulH:time %bstltuents

yieldsg% (b Rl &BR3 OH  NH, 72

62 1 SPhpCl OH NH. 72

63 3 OH OH Cl 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 sait 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.)

Example 48.3

(3R,4R)-1-[(9-Deazaadenin-9-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 (d4-
MeOH) & 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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8 16 OHOH OH 47 10 1 OH OH NH2 65 57 1 SBn OH NH2
72 62 1 SPhpCl OH NH2 72 63 3 OHOH A 78 64 3 OH

wW@RooM818% 65 1 OAc OAc NH2 49 5 Exanpl e 48. 2PCT/NZ2003/000186

(3R 4R) - 1-[ (9- Deazahypoxant hi n-9-yl ) met hyl ] - 3- hydr oxy-
4- hydroxynet hyl pyrrolidine (58). The Mannich reaction
general procedure (above) was followed to afford
conmpound 8 as the acetic acid salt. After 10

conversi on to the HCl salt and 1H and 13C NMR spectra

V1 P LI iR e g

B 264148Teaux, Lewandowi cz, A.; Schranm V. L.
Tyler, P. C J. I\/led. Chem, in press.) 15 Exanple
48. 3 (3R 4R) - 1-[ ( 9- Deazaaden

i NEfargpleBtdyl ] - 3- hydr oxy- 4-

| i,d h t

Wt A L T S e
c ofearyithidtetis/l fpyerodidinte (:57;10|T(H|esl\ﬂhmn|chll'édﬁm gdderal procedure

1
4@_%%%% éﬁovs%d to %f’f_%d ﬁgm T’l_réds 57255 @%@ce(tlﬁ]ac%f_ﬁalt 'f'_il?f(sacetlc
( dakid daltwhs .cotvered3oHhe frke Hase 3ia2i6n (edhanbe=chtdmatogphy. 'H
> v (S mediia gt 6 ), 748 %s Yy 2o 19 ) g7 {800 m
SFﬂH)éBIRi 4\IB12FR4 ((rg,42lP6m®r®8 (3;52-1)93.530512.971(rﬂ1,41ﬁ-.l)12.8m3<2d,01,= 10.2, 6.4
115. , . . )( 7 =
SO BP0 Pona Rt 2B ae W T D 128088 g, 259 (40 y = 05,
HRKB KHH), @20 —f 214 @h2 HHENS B2 :NNBA(dI-VBOH)FtAZE 151.4, 147.4,
264 457
(ateody .4 (308 o Byl w2 T BB 59200005887 S 358
( bEIRMS (M0 oelc g G iyt NeD8:d3 70l 7@57)’-’9uffdh§7®/ﬂz®914 ch
reacti on general procedure (above) was followed to

af ford conmpound 57 as the acetic acid salt. The acetic
acExlammplet48:s converted to the free base via ion

eX PRSI -8 PUIBLOGE AR 8y )ty 1]-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, 7.9 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 (ds-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
C4gH21CIN5OS: 390.1155. Found 390.1264.

Example 48.6

(3R,4R)-1-[(6-ChIoro-9-deazapurin-9-y|)methyl]-3-hydroxy-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).
*C NMR (ds,-MeOH) 149.7, 148.6, 143.4, 137.6, 124.8, 104.5, 71.3, 60.7, 59.8,
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NVR (d4-MeOH) 8.17 (s, 1 H), 7.46 (s, 1 H, 7.26 -
7.16 (m 5H), 3.93 - 3.90 (m 10 1 H), 3.83 - 3.74 (m

WQRk)og/ 08468 (s, 2H), 3.03 - 2.97 (m 1 H), 2.80r¢TNZ2093/600186

10.2, 6.4 Hz, 1 H), 2.66 - 2.58 (m 2H), 2.38 (dd, J
= 12.5, 8.9 Hz, 1 H), 2.30 (dd, J = 9.5, 7.2 Hz, 1

, 2.20 - 2.14 (m 1 H. 13C NVR (d4- MeOH) 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

%%;,%%b,gdg%%? HeROR R 29 P8 H BINh,? 9835882 Found
( 333731- [ (9- Deazaadeni n- 9-yl ) net hyl | - 3- hydr oxy- 4- (4-
chl or ophenyl t hi onet hyl ) pyrrol Wne (62). The Manni ch

reacti on general procedure (above) was followed to
aftﬂnﬂ eagiound 62 as the acetic acid salt 20 1H NWMR

R%%?j?-uﬁﬁ’ &S:agppadur’ sy a5
éﬂﬁdf&ﬁ%ﬂhyl)ﬁyr?hdlﬁez ':'(gdé)( dggeJMaEm%}i réactﬁn?g@iie,rallprﬁ);edure
2, #horayies toipjed 18 goiacconigging Bied Reracels pdkaglt ™ VMR
12?9; 935‘21(.538,1H)L478891(s 185. 4762 gs?,»cm-@,,% %8%1121H)1,§3 78, dd J=12.0,

6 Ha 3P0 % G Soibin 2P $0 (b 42 B8 Bro T el o = 114

39Qz1 53.28oidadJ 39019, 263 HzExid)2.48 @Bs,61H), 1.86 (s, 3H). 13c; NMR

(SRt s o o B o ML B 8 o

rem:w on general procedure 30 (above) was followed to
af ford conmpound 63 as the acetic acid salt. 1H NWR
(D20) 8.34 (s, 1 H, 7.98 (s, 1H) 4.48 (s, 2H), 4.31
(rTExaimee483868(dd J=121 8.3 Hz, 1H), 353(d

) Gtant g Stkesataringt Bhetsfectynps 2 11

ngh_cﬁxyhélthyl)@trﬁﬂldnﬁéaI(Gsl)dé e Ma7r&g:h( ?azmn) genérélerNbﬁdure
| Gpovghas Toighaa TogrSisndydsing S eS me At abTal MR
54(3h0) 4329(s, 4H),87.62 3s, 5.H) HRYS (qUihte), Lal28 Har 1H), 4.23 — 4.06 (m,

Cli'ﬁ?%%\”d%% Rs 0% NI91%7 2832007 Sr) X ¥ E AP1d s, 7.8
( 3Rz4MY, 26 G At Q-03- (e300 (3; SHY 9.98(hH3H) - 3N NMRKD-0)

/- LTI RABEL Y Pl 0 (B8 ol AN o0, s

af 88604%5.3np0yN2ZH. 5L 172k HRMS dilel) calafar d©,ghbN:041B#N2. 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 hypqxanthine 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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(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,

wa20040189dHz, 2H), 3.55 (t, J = 5.5 Hz, 1 H), 3PdRNZIN0GN00186

J =11.4 10 Hz, 1 H, 3.23 (dd, J = 11.9, 7.3 Hz, 1
H, 2.48 (brs, 1 H), 1.86 (s,583H). 13C NVMR (D20
141.7, 138.6, 133.6, 132.2, 111.7, 107.2, 71.4, 60.8,
59.9, 54.6, 48.0, 48.0, 23.7. Exanple 48.8 15

(3R 4R) - 1- [(9 Deazaadeni n-9-yl ) net hyl ] - 3- acet oxy- 4-

gor ahd e Gt acden Rongh opls e e e time

commmdrc% 3Bstot e raiget inhibitindcarstdnts 14 MVRY) WBRDHetermined

8. 25 7.6 s, 1 .\, D, ui n , =
riaccordija ta by aptaes e it 't 7y & for & %or v =
8 gkcabm)/(K,l;lI1+3'f(,2)7+A)Bar1@ (m 2H), 2.77 (dd, J = 10.5,
1 H), 63 (m 1 H), 2.03 (s, 3H), 2.00 (s,
3H) 1 98 (s, 3H) 13C NWR (D20) 172.9, 172.6, 153.0,
ég'lthé.kmétﬂﬁcélg GUWeIéfaﬂhlinaSriEEPgnhiﬂi%. 1, cofrfpotind €8 .ate sidvrbin Figure
) n 21. 21.1. HRVS (Md ) calc
o toa epbssRisalin ol iieris iceleg o rdRReNd B ap e
I nhi biti on of PNP The reaction involves the
gversi o% inosine (1 mV) and inorgani c phosphate
7.4) to hypoxanthine and a-D-ri bose
1 mmﬂbnbeMTAFaém‘aMS'Aw this nmethod requires that
thé i nhibitor concg)ntratl on be rﬁ@ ent .at |.east
° Vi

REIUGHS PRECRhRRMSHIG AERYS %ﬁaﬁ%‘%’%‘ﬁ‘é‘%ﬁs ?saYS g'ere
prseB‘lg chercteriaa the mgirt])&a? of Wasinfenitionwsmd in miva lrdnhrmﬂf reof MTAP
a itoring the forma .
SRl PURY hn G e e Bgon o
SQMMnihtoséddn|ne$wa$ imd:aatsunebl)qsﬁ/la elecredbe i (|jn ?bsdglne:rme at 274 nm. At
t rom 0 Wwas,. us.e 0

A 3t HrERE, b bedrel Mo ResE b RGPS phlifoter

t he;th&;ﬂ%wogt}f%ffggelaggcmf) B 1.6 fer tmecbawmealamw A to adenine. In the
|11

B inyous papdnihrese e Seialoedilin APulla e KA @85
I né;ﬁﬁ)‘pﬁiol)f ihOBD 3aMt potéEsmmnphdslphatbl bmffvn s E5,amnd SmI(/IKKCI and

m,ned , accor.di ngl_to uati,on

= ?Wﬁ%‘ﬁ(ﬂ%%ﬁ?ﬂ af rqqniy em{peA:)ztuE retg{:}lo\ps Q828 §18PSed"by the

( kadditidnf/1(mdf(cbnierttdtéd HEl dYe0f %rpeWhl&ncEw mdéamecmas added

curves for human PNP inhibited by conpound (8)
shawa camier{yipr2rl of 6 mM) and samples of 5 pL were spotied onto thin layer

cellulose sheets and developed in 1M ammonium acetate pH 7.55 and
isopropanol at a ratio of 9:1. Following development, adenine spots were located
by ultraviolet light absorbance, 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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1; the concentration of inhibitor is indicated on the
ri ght hand side. Exanple 50 10 Inhibition of MIAP and

wWOBMNOGaEm | nuous spectrophotonetric assays as MEI/NZz2®3/000186

di sconti nuous assays were used to characterize the

i nhi bitors of the invention a9d in vivo inhibition of
MIAP and/or MIAN. In the continuous
spectrophotonetric assays the conversion of MFA into
adeni ne was neasured as a decrease i n absorbance at

274 nm_ At 15 274 nm the diff nce in spectral
é’ﬁ@’r ~Onset Iﬂg’b&(ﬁ'}l ﬁ‘g}ﬂh‘ﬂ'f@ tdzfg’ %”I%l mol ar |oextl nction

, coerﬁé kiplefeH fot @ns)m d:rﬁseﬂlrﬁub‘t@h dritiethe omeseurenteht of KMI KO values

adem ne. cont i nuou assay, m [es,.0 0
oot Eercef it GEBES GRS o FRENITAC s Blricing i Sy W to

I nre'é@tudﬁ\/l PRHBES | umumwomghatendmirtamnsp kbf 7 shbstie rTMd<Ol/arlous

and enzyme were | ncub roomt erFr)er al#reM

r eSRACPBIREIARS 1} '%*t“?ib’b%d tﬁ%% correntalienso M LW%? typically

ConERNksrahAth H%Ieﬁldﬁs@ %(Plcﬁ’e}.‘d@hhﬂf 'f&r REiad phASR I eVaSThese
added as a carrier (1 and sanpl es of

5 gorkentatinnst easespendota ﬁn @Pa%wee%& @dskl sqﬁe%i“s nifng The
depehaisd of Prddud HTHRAISEY aé‘se"aaéié‘cr@é’ée7ln5§bs'ﬂ?9ence at 274 nm.

I sopropanol "at a ratio of 9:1. Follow ng devel opnent,
adeandit r@pfqrsKw@leéermts@a@redJseﬁyh'gn {GPRGaNYiRtien |of giypbstrate.  Two

abé&{tlk%?sn(‘cﬁre ﬁé’\ﬁhgs‘?ng lﬁlﬁ}glt&oéﬁbt 8thef 9o Eﬁ‘&n@%%‘ﬁndﬁfded in the

tritium For anal ysi s of MIAP act|V|t%/
s afpesigent TLhedﬁ valugs seﬁ theee eoamasfehipednhi It%fﬁ B’GEP @a'@%ted by
T fitkiRg I%TH@Qatwi%f HRARE Fatb® i Ge PPSRNcE oK linHilsitod Q§ th)géeﬁnthout

above and l es taken at appropriate tinmes f
an@hipgpis VESSUtSht A inAibitsr eqncerEatioyr dphine r/l@%fayﬁm ﬁB?' substrate
W%c@ﬁfréﬂﬁntlﬁtoftﬁ@mllmﬁﬂ\ﬁ%xbr‘e&ﬁbn were acconplished in a
simlar nmanner. Liver extracts (3 L) containing
approximately 100 g of protein were 30 added to the
assay myxtureg fiofgjappropriate tinmes followed by

anal ysi s by thin 1 ayer chromat ography. WO 2004/ 018496
PCT/ Nz26037 00018659 S| ow Onset | nhi bition and

I nhi bi tijon Cog %J?]WT fme kinetics for slow onset

i nhibition and thé neasurement of K; and K* val ues
were carried out by addi ng enzyne of known
concentration (1 to xnM to reaction m xtures having

hi %e@concent rati ons of subst rat e.and various 5
i Yais Badatsin thermresanse f inBiRHSE r at e concentrati ons

of 150 M, Weii&irt thelasserck of hlftof Or MIA nucl eosi dase and
200 M for. MTA phosphoryl ase. These concentrations

cor r esp8hiBhbBoGeneeNtAiPheen 0.7 and 1.1 at 274 nM The
And [S] is the substrate concentration

And the Ki* was calculated by fitting to following expression

V' Km + [S]

Vs Kt [S] + K]

i(i*

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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formati on of product is nonitored as a decrease in
absorbance at 274 nm Conditions for K* determ nation

W(msm)dlotﬂ4gm concentration of substrate. Two 10 POTNNEZ203/000186

one having no inhibitor and other no enzyne were
included in the experinent. &he K values of these
enzynes for the inhibitors were calculated by fitting
inthe ratio of initial rates in the presence of

i nhibitor to those without inhibitor versus the

i nhihi.t or—concentrati for_the.known.
suBL G o8 el Aeberpe cgmpRut oMk gere substrate and
ex mpsioro statel AndoguekinhibitpSpind- in-a_mutually exclusive manner to the
--------------------- Vo Kmt [S] +'Km[1l] 20 K, Were
VPP "% he rate in the presence of inhibitor Vo rate

in the absence of inhibitor [I] inhibitor

co rakion And [S] is the substrate concentration
25%5@%@ K1* was .cal cul ated by fitting to foll ow ng

ex pnhdbitionrof MauseWTAP fr5yivo- - - - - - - - - - - - - - - - - - - - Vs
K + - - - -k ] H
S R

i ntakee aspadsmtior of titiebi Galls, weradysésl amd absaysd dardyesiiuak MITAP

pCrP) db P R0 baes B ARG T THR oS Lt Bires dne release of
desdenibe froor@tHIMUA. Thérrdsiutts are shioendn Sigbet 2.at e and
transition state anal ogue inhibitor bind in a nmutually

excl usive manner to the enzyne. 5 Exanple 51

| nAlthoughotheoinveéniios ehalseeni desgiibed Ay mrysef examiples] iPebould be

m r Zeeand. s | J

T SBRRERTE 6 GHARAUDY AR RET bl BUARE B rom

as sty edogeo of rtiess iinbeatioT ARurthermore, when known equivalents exist to
specific features, such equivalents are incorporated 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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activity in assay m xtures containing MIA. The assay
neasures the release of 10 adenine from|[2,8 3H MIA

wabh®4neRod ts are shown in Figure 2. Al though tPEI/NZ2003/000186

i nvention has been described by way of exanples, it
shoul d be appreciated the va&iiati ons or nodifications
may be made wi thout departing from the scope of the

i nvention. Furthernore, when known equi val ents exi st
to. 15 specific features, such equivalents are
iq@@&&&iated as if specifically referred to in the
SpPECI ation. | NDUSTRI AL APPLI CABILITY 20 The

" present_invention.relates to conpounds that are
inﬁi i $°bﬁ

oBIROUBH OB FOBIMRA): MTAP, MTAN and/or NH. The
conmpounds are therefore expected to be useful in the
treatnent of diseases gn MC#FQ the inhibition of PNP
PPRT, MIAP, MIAN and/©r N desi rabl e. Such
di seases i nclude cancer, badteMal infection, 25
protozoal infection or T-celll”nedi d di seases. WO
2004/ 018496 PCT/ Nz2003/ 0001 61 AIMS 1. A
compound of the forrmula (1) \Z CH2 XY 5 CH(I)
wherein: Vis selected fro ¥ NH, and Wis
selected fromNR and NR2;Y 10 or V is selected from
NR and NR2, and Wis sel ecte {Lron1CHQ and NH X is
selected from CH2 and CHOH in e R or
S-configuration; 15 Y is sel ected fro hydrogen,
hal ogep, gag. 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 Qis

arHOODt I onal bys it #rdrHIcqs, HldkVill, andhRlik¥die@Ed BEMINR' and NR?;

up;

J P 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;

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, aralkyl or aryl group;

R'is a radical of the formula (1)
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D ~- G WD 2004/018496 PCT/ NZ2003/000186 62 (I1) R2

WO gooa/orsagé cal of the formula (111) BN N D @Gr/8z2003/000186

Ais selected fromN, CH and CR, where R is selected
from hal ogen, optionally subs&ituted al kyl, aral kyl

or aryl, OH NH2, NHR3, NR3R4 and SR5, where R3, R4
and R5 are each optionally substituted al kyl, 10

aral kyl or aryl groups; Bis selected fromOH NH2,
NHR6, SH, hydrogen and hal ogen, ere R6 is an
optionally substituted al kyl, aral’kyl or aryl group;
15 D is selected fromOH NH2, NHR7, hydrogen, hal ogen
and SCH3, e ally substituted

al kyl, ar aﬁkmﬁégapﬁé}bﬁhg%r%ﬁ’ (EBI s selected from N and
CH 20 Gis selected fromCH2 and NH, & G is absent,
provi ded that where Wis NRL or NR2 and G is NH then
Vis CH2, and provided that where V ig NR or NR2 and

Gis NHthen Wis CH2; or ataN ,ora
phar maceutical ly acceptable s t t hgreof, @r an
ester thereof, or a prodrug thereof|| 2. A orrpound as

clainmed in clalml where Z is df hydrogen

any

A is selected from N, CH and CR, whére R is selected from halogen,
optionally substituted alkyl, aralkyl or aryl, OH, NH,, NHR®, NR®R*
and SR®, where R®, R* and R® are each optionally substituted alkyl,
aralkyl or aryl groups;

B is selected from OH, NH,, NHR®, SH, hydrogen and halogen, where
R® is an optionally substituted alkyl, aralky! or aryl group;

D is selected from OH, NH,, NHR’, hydrogen, halogen and SCHs,
where R is an optionally substituted alkyl, aralkyl 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 CHz, 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 selected from hydrogen,
halogen, hydroxy, SQ and OQ.
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hal ogen, hydroxy, SQ and OQ WD 2004/018496
PCT/ NZ2003/ 000186 63 3. A conpound as clained in

w@b@isgoor claim?2 where Vis CH2. 4. A conpoRCNZH03/000186

claimed in any one of clains 1 to 3, where X is CH2.

5 5. A conmpound as clained inéeany one of clains 1 to
4, where Gis CH2. 6. A conpound as clained in any
one of clainms 1 to 5 where Zis OR 10 7. A conpound
as clainmed in any one of clains 1 to 5 where Z is SQ
8. A compound as clainmed in any one of clains 1, 3, 4
or 5 where Zis Q 9. A conpound as clained in any
on8. A carhpounsl ab daim8d intieire1 Y clainNRwherel\d islOH,. A
conmpound as clained in any one of clains 1 to 8, where
Wis NR2. 11. A conmpound as clainmed in any one of

cl @i mscdmpaund,aswdiedmed W arsy cred efeiatres fi ite 8) windde XNB'CHr

NR2 and X is CH2. 20 12. A conpound as clained in any
one of clains 1, 2, 3, 4, 5, 6 or 9 where V, X and G
ar 6. a torfpindAsi chairdet anahWiriesof Mialims 130 4 Awleers®isreH.as
clainmed in any one of clains 1, 2, 3, 4, 5 7 or 9
where V, X 25 and Gare all CH2, Zis SQ and Wis
NRB. Aldompoundrgsalaied i aryeoreedf clamanyo 6méheod Zdd @HMs 1
to 13 where Y is hydrogen. 15. A conpound as ¢l ai ned
in any one of clains 1 to 13 where Y is hydroxy. 30
167. A canpaundchsataimedimat one ariairnné tob whess Ads 3Qt 0 15
where B is hydroxy. 17. A conpound as clained in any
one of clains 1 to 15 where B is NH2. WD 2004/ 018496
PC8/ M 2OO3Ld@E3Eimed irfldny dhecafriaimand, 33t al Swherd 4 is Qany
one of clainms | to 17 where Ais CH 19. A conmpound
as clainmed in any one of clains 1 to 17 where Ais N
5 90.A ¢oropoyndasclaimed irednyeahe of chaimgs drie8oihert AV issNR .t 0
19 where Dis H 21. A conpound as clainmed in any one
of clains 1 to 19 where Dis NH2. 22. A conpound as
cl 40.rfecompoundasatesmed ircarai ore df ctaim@ 1 toBewkeerE Wis NR%. 10

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 CHj.

12. A compound as claimed in any one of claims 1, 2, 3, 4, 5, 6 or 9 where V, 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 NH..
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wa2004loysds©xynet hyl ) pyrrol i di ne;

23. A conpound as clainmed in claim1, which is:
(3R 4R) - 1-[ (9- deazahypoxant hi n- 9-yl ) met hyl ] - 3- hydr oxy-

(3R 4R) - 1-[ (9- Deazaadeni n- 9-yl ) met hyl.] - 3- hydr oxy-4 15
(hydroxyl met hyl ) pyrrolidi ne; 64

(3R 4R) - 1-[ (8- aza- 9- deazahypoxant hi n- 9-yl ) net hyl | - 3- hy
droxy-4- .(hydroxymethyl) pyrrolid i ne;

(3R 4R) 1-[ (8- aza- 9-deazaadeni n- 9- yl)mst hyl ] - 3- hydr oxy

-4- d i di
(378 PR g Mkl AR e oF Sty 19 TRMRTB A RS . (2.
phenylethyl)pyrrolidine
592\@%%8@ r&;}{nga Flaﬁqse pe{?%héremdél\?l hydr
3R 4S) 1h[ I(t9hdeazaEypoxant h: nd9 yl ) met hyl ] - 3- hydr oxy-
i0 rrolidine:
N %@l R R a'a@*%mlﬁ where st o
Ito

N-éf_ deazar&}qggé% Sl gy aerlc)ne o Blsht 5 8 GROVG & IéHI mn
(3R 4R) 3 hydroxy 4- hydr oxynet hyl - 1- (hypoxant hi n- 9- y])

P8 Psomiting 25 claimed Ay oo f SRERSY 19 25 BN 4 30

nethylthlonethyl)pyrrol|d|ne

t hyl ] - 3- hyd -4-
o AR hE R B8 Pt e 1 =S~y droxy
( 3R, 49) BR;4R)8t-He-ale8zatgpaamtiemOny) thejtyl]Ghydrbty-8- hydr oxy
- 4- (be&dél t hi orreI h sﬁ rrolidine;, WO 2004/ 018496
PCT/ NZ2 Péﬁﬁi‘@é Py @é?e 4R) - 1- [ (9- deazaguani n- 9-yl )
met hy| ] (3R, 4R)dt-[{83Debzaddenit-@yymethip-Bihydraxgtd- di ne;
e
chl or op@emﬂ)t-h[(emhm’d!éazylnymkéMhin€3-yl*ﬁnethyl]—3-hydroxy-4—
(3R 4R) ; ij[l‘[s)s(G chI 39dea apu

rin-9- iy W?ﬁhy WAF'BRy - 4-
(hydr ox(BredR)y1 D(ﬁwa@—deﬁza@denm 9-yl)methyl]-3-hydroxy-4-

Ergshis% (_hgdrl[x?§;6 %@ erroh eazapur| n-9-yl)
(3R,48)-1-[(9-deazaadenin-9-yl)methyl]-3-hydroxy-4-(2-
phenylethyl)pyrrolidine;
(3S,4R)-1-[(9-deazahypoxanthin-g-yl)methyl}-3,4-dihydroxy-4-
methylthiomethylpyrrolidine;
(3R,4S)-1-[(9-deazahypoxanthin-9-yl)methyl]-3-hydroxy-4-
(methylthiomethyl)pyrrolidine;
N-(9-Deazahypoxanthin-9-yl)-1,4-dideoxy-1,4-imino-D-ribitol;
N-(9-deazahypoxanthin-9-yl)methyl-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-
(methylthiomethyl)pyrrolidine; :
(3R,48)-1-[(9-deazaadenin-9-yl)methyl]-3-hydroxy-4-
(benzylthiomethyl)pyrrolidine;
(3R,4S)-1-[(8-aza-9-deazaadenin-9-yl)methyl]-3-hydroxy-4-
(benzylthiomethyl)pyrrolidine;

PCT/NZ2003/000186
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(hydr oxymet hyl ) pyrrolidine; or
(3R, 4R) - 1-[ (9- deazaadeni n-9-yl ) net hyl ] - 3-acet oxy-4 10

w@ amenoayeret hyl ) pyrrol i di ne; or a pharnmaceuti cedT/)XZ2003/000186

acceptable salt thereof, or an ester thereof, or a
prodrug thereof. 24. A pharnmacé&utical conposition
conprising a pharmaceutically effective 15 anount of
a compound as clained in any one of clains | to 23.
25. A nethod of treating a disease or condition in
which it

phospho P . %@Te‘fﬂ‘%ﬁgl?%gﬁ%}"@%ﬁ eh@"]%b}i'(ﬁg@fﬁe

phosphor(iiydrexymdihyl)pyeblidimg; hi oadenosi ne phosphoryl ase,

el oo A8 e deieaeFo RIS AP G

phar mac eahtareiidnylthiethéthghpywrelidingunt of a conpound as

equi 1 AR BBl o CeRBu bR PP e

t he di sdhgdroxymetbylbytroliding;s cancer, bacterial 25

i sease CBAOTHE AR RSTERARRBetyRENC ERES. Cor

medi at edhylirexasathylpypsiidinegers, arthritis or

transpl L6041 28, onmpound as
ol ai mod TR U8Geadtuf By i 38R0 Rk E
manuf act(acatoxyimeadhytpgiroliirent for treating a di sease or
condi ti ' ' Bt ' i nhi_bi '
phospho?lllp bdog*Q%a%%%‘;C@P%éé?e%g%dﬂé %gh ﬁr&%g%flog F&g éSt&%%%%f’ ora
phosphomyddiseg thebeofnet hyl t hi oadenosi ne phosphoryl ase,
5'- met hyl t hi oadenosi ne nucl eosi dase and/ or nucl eosi de
hydr ol ase.

24. A pharmaceutical composition comprising a pharmaceutically effective

amount of a compound as claimed in any one of claims 1 to 23.

25. A method of treating a disease or condition in which it is desirable to inhibit
purine phosphoribosyliransferase, purine nucleoside phosphorylase, 5'-
methylthioadenosine phosphorylase, 5-methylthioadenosine nucleosidase
and/or nucleoside hydrolase comprising administering a pharmaceutically
effective amount of a compound as claimed in any one of claims 1 to 23 to a
patient requiring treatment.

26. The method of claim 25, where the disease or condition is cancer, bacterial
infection, protozoal infection or a T-cell mediated disease.

27. The method of claim 26, where the T-cell mediated disease is psoriasis,
arthritis or transplant rejection.

28.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 phosphoribosyliransferase, purine nucleoside
phosphorylase, 5’-methylthioadenosine phosphorylase, 5-
methylthioadenosine nucleosidase and/or nucleoside hydrolase.



