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WD 2004/ 069856

ROCESS FOR

WA Eses o el W’U‘Mﬁﬂ I i< mvent o Ravafon

to a process for t n of certain nucl eoside
anal ogues. In particul &esiést he i nvention relates to a
process that includes the reaction of fornmal dehyde,

or a formal dehyde equivalent, with a cyclic am ne and

10 a heteroaromatic conpound to give nethyl ene |inked
cyclic aRRnQCE&%\E@B{RRE@éRIN@M RS Qb NWHEQSIDE

anal ogues thalpg se’mgﬁt RUELE LEDSRYASES
nucl eoside 1 osp ase P purine
phosphoribosyltransferases (PPRT) are useful in

treating parasitic infections, T-cell malignancies,

aut oi mmune di seases and inflammatory disorders. {see

e. BECNNICABANEIPM Bi ochi mi ca et Bi ophysica Acta,

1587 (2002) 107-117). The anal ogues are al so usef ul

for imunosupression in organ transplantation. 20

ReTla's gdvenichewmtHtee taapwgass fotite arapapadivemf certain nucleoside
o Ch r

(e sy 8 paellEl e (leROR IR, 213588 eCRgpes the

arl@acmbmormeu)ahw aneifonmaldeitydelequiyaieotingth, a ayrliciamine and

g;& h@f‘é%é}gm‘aﬂg cé!r‘ng @8%1&%%2@%%%8 %Jché é‘rfnﬁ‘étde%%punnes

ecreasin uor um sensi
pat hway; (b) as agents for treating para5|t|c

U‘Nﬁ:h as malaria that infects red bl ood
P? c?gg e.g. GA Kicska et al., J. Biol. Chem,
277 (2002) 3226 3231}; and (c) as anti -t unour

grggﬁaaagae RRALRBLEA! fngt | BreCOEPﬂeH?t 'n‘ﬁfbxtBEer py\Pu‘%Eh nugiloside

otrexate or “azaseri ne I cants
pr evtsphonyasti ENRysand mmemhqsnhmrmqswrsnsferasem (PRRT)yanesuseful
i nia i S
B
200dp06BEeE PerdeEiees 2@ 00 7Schramm, aﬁzmlgaret RioRbyBies Acta,

gfu%@akﬁ@) N@%:1193.9%Re 8AB08NES 8rel880 (&ul fol HIMBhEQlpFession in

organ transplantation.

Related nucleoside analogues that are potent inhibitors of 5'-methylthioadenosine
phosphorylase (MTAP) and 5’-methylthioadenosine nucleosidase (MTAN) are’
useful: '

(@) as anti-microbial compounds, and in decreasing the virulence of
microbial infections by decreasing production of the quorum sensing pathway;

(b) ‘as agents for treating parasitic infections such as malaria that infects
red blood cells {see e.g. G.A. Kicska et al., J. Biol. Chem., 277 (2002) 3226-
3231}; and

(c) as anti-tumour compounds, potentially in combination therapy with
methotrexate or azaserine.

The applicants have previously disclosed potent inhibitors of such enzymes in a

class called the Immucillins, based upon deazapurines covalently linked directly

\
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Nucl eosi de Metabolisnt'; and WO 02/ 19371, "Nucl eosi de
Met abol i sm I nhibitors"). 1In the search for new and

wo ppuowsss nucl eosi de anal ogues that are pot ent PET/NZ2004/000017

i nhi bitors of the aforenentioned nucl eosi de

phosphoryl ases and nucl eosi dagdes, the applicants have
al so di scovered a new cl ass of conpounds that are
potent inhibitors of these nucl eosi de phosphoryl ases
and hydrol ases (PCT Patent Application

P%/M%Qp%tlesl([‘@ bbfeﬁf No@f 5 @95 |8§95dn966 066 722, “Inhibitors of
Phosphor yl ases an ucl eosi

pridFgost edwe*@PO%% haﬁ%Y%@gﬂ&é?bﬁHP@g%@e N@twllmynmmltors")
nul ti-step chem cal syntheses. Consequently, the tine

and cost required for each synthe3|s can be
cdRsigeteasrie. foTRgve and ipEp\eto Pecieosiie @nplgguppthat are potent

eflf’)hlﬁi‘tcﬁﬂtof sl afd?é&eﬁtfcfr%@t ﬁdé%osﬁ%%d’l‘@gﬁ/a&{dagése BAE 'nU'leosndases

npounds in this new class nni ch reaction

" NG 208D RV ISP SHRIOVRIRd IR NN SHRSE Y cOMRoNpEn dhat gre potent
naﬁﬁibfforé‘noﬁlfﬁé%@ nu&éé@éé’%gﬁw&ﬂgsé %ﬂﬁp%gla%§ RPéR Patent

active hy het er oaronat 1 c

c RGP F T NZBYBR 96 gbEPrs. /1 NLckgggide’ Enospiniaser and

: OfN&ﬂéb“stda@gg")G ganic Chem stry, 4t' Edition, revised

by B.S. Furniss, A J. 20 Hannaford, V. Rogers, P.WG
Smth and A R Tatchell Longnmans, London, 1978).

VETHY ﬂépél%%@hldf’%ﬁc}h%@ebﬁﬁfé‘ aHaRFud LisaSBREP 108 nﬁﬂ’tﬂ?t@H"bﬂémlcal
t hat |ncorg;P6ate a 9- deazapurine noiety linked via a

netiesee SRAUSE% EHiAS enhiAept Apquitee frbeagh siashesisscan be
[ Ci:o‘hadeHé kON"@réf'is Hereford ¥ icdd0to? mord] SFEiEA dhd1@8st effective
111 An}noma | -substituted

py'PF*IS‘PG? | DreRpY ﬁiﬂ\(??ﬁ‘mtﬁlﬁ in thignew cies§-m  zh., 1983,

352- 356 (Engl ish translation)]. Conpounds that

rimdine noiety |linked via a nethylene
ngh ”'CE "@ﬁ‘g{ It IS BcndarsAtiahi Rectipaviketyren tb@énCOmPO"e“tS

asmy af aihegfolvhalERYe &Lk icBMpound Witl-anRdtilé h?&ro@&ﬁj atom

. E. B. , Peder se nt hesis of 1'-aza-C- nucl eosi des fr
30°YERAS S - QQFW%'B%&@PWP)‘ PYr§-81 iRflolg drages §12-814, VOQe’ s

TeTé)&bkﬁﬂrr cﬁfPra&‘?:al O?&W& CRehRtry w@dmonTPé\ns%raoéy E@Fﬁrnlss A
\/ S}J I3/}3{!\éj51nn| ch reaction can used t
St S Roadi PRMIE! Bihh ARatet o ke kasgrade. Gpndon

an1@reaza- 9- deazapurine noiety (or their
2-aza-anal ogues) linked via a nethylene group to a
cyclic secondary WO 2004/ 069856 PCT/ Nz2004/ 000017 3

Mannich reactions have been used to assemble compounds that incorporate a 9-
deazapurine moiety linked via a methylene group to aliphatic and alicyclic amines

[G.A. Modnikova et al., “Pyrrolo{3,2-d]pyrimidines. Iil. 7-Aminomethyl-substituted

pyrrolo[3,2-d]pyrimidines”, Khim.-farm. Zh., 1983, 352-356 (English transiation)].

Compounds that incorporate a pyrimidine moiety linked via a methylene group to

a cyclic secondary amine have also been assembled using Mannich reactions.

[V.V. Filichev and E.B. Pedersen, “Synthesis of 1'-aza-C-nucleosides from

(3R,4R)-4~(hydroxymethyl)pyrrolidin-3-ol”, Tetrahedron, 57 (2001) 9163-9168].

The applicants have now found that a Mannich reaction can be used to prepare
compounds that incorporate a 9-deazapurine or an 8-aza-9-deazapurine moiety

(or their 2-aza-analogues) linked via a methylene group to a cyclic secondary
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am ne. These conpounds are described as potent
inhibitors, or potentially potent inhibitors,

WA te phosphoryl ases and nucl eosi dases i HCWZ"WOOOO”

Patent  Application PCT/NZ03/Q0186. 5 It is therefore

an object of the present invention to provide a

process for preparing these conpounds, or at l|least to
provi de a useful choice. STATEMENTS OF | NVENTION 10 In

a first _aspect, the invention provides process for

pr&é‘ﬁia‘? i hgese @cunmmmda ap$ desveibed as poleat mhblt&'stEpdtér\héll)Xpotent

) ol holISke oy kot MBS A e

an%PHNHf'OBO’G(T/Ngoé/@IOé% ed fromCH2 and CHOH in the R or
S-configuration, except where Wis selected from NH

and NR, then Xis CH2; Y is selected from hydrogen,

hat 'é@féﬁfe@ﬁ%l anphieokyf, th@pwpm inwEntien ¥ povideed protexd fbr maparing

Nk MBaunli8D o s IVGEAAED 20 e, sel ected Trom

hydr ogen, Ioge | eavi ng
gr oup, SQ OQ and Q V\,here Qis an optionally

SUbSATEME Se@,#%%gmkyl or aryI group; and WO

2004/ 069856 PCT. 00017 4 is a radical of
the fornula (11) B HNN
In a first aspect, the invention provides process for preparing a compound of the

formula (1)

Z—CH,

OH
V)

wherein;

V is selected from CH, and NH, and W is NR': or
Vis NR',and W is selected from CH, and NH:

X is selected from CH, and CHOH in the R or S-configuration, except
where W is selected from NH and NR?, then X is CHa;

Y is selected from hydrogen, halogen and hydroxy, except where Vis
selected from NH and NR', then Y is hydrogen; |

Z is selected from hydrogen, halogen, hydroxy, a sulfonate leaving
group, SQ, OQ and Q, where Q is an optionally substituted alkyl,
aralky! or aryl group; and
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AED H2 (Il) wherein: 5 Ais selected fromN, CH
and CR2, where R2 is selected from hal ogen,

wopbi/osvaid y substituted al kyl, aral kyl or aryl pctiNz2004/000017

NH2, NHR3, NR3R4 and SRS, where R3, R4 and R5 are
each optionally substituted atkyl, aralkyl or aryl
groups; 10. B is selected fromOH NH2, NHR6, SH,
hydrogen and hal ogen, where R6 is an optionally
substituted al kyl, aralkyl or aryl group; Dis

sel ect ed H'ioav4dibal BHAe tOIRAa (1ljydr ogen, hal ogen and
SCH3, 15 where R7 is an optionally substituted al kyl,
aral kyl or aryl group; and E i sBselected fromN and
CH, including reacting gyconpourjd of the formula (111)
20 Z CH2 Y OH (I11) wWh-2004 6 PCT/ Nz2004/ 000017
5 wherein: Vis selected fpom CH2 Mnd NH, and Wis
NH, or Vis NH and Wis sglected fromCH2 and NH, 5
X is selected from CH2 d [ e R or
S-configuration, except s D then X is CHZ;
Y is selected frgm hydrfgen, hal ogen and hydr oxy,
except where Vis 10 SBpected fromNH, then Y is

hydr ogen; and ' an

wherein:

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

B is selected from OH, NHz, NHR®, SH, hydrogen and halogen, where
R®is an optionally substituted alky!, aralkyl or aryl group:;

D is selected from OH, NH,, NHR’, hydrogen, halogen and SCHa,
where R’ is an optionally substituted alkyl, aralkyl or aryl group; and

E is selected from N and CH:
including reacting a compound of the formula (i

Z“_CH2
Vo
\
/
X
OH
)
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Z is selected from hydrogen, hal ogen, hydroxy, a
sul fonate leaving group, SQ OQ and Q where Qis an

WO RHEABFt y substituted al kyl, aral kyl or arylPCgromem4/000017

15 with a conpound of the forpula (IVV B H NNAD
(1'V) 20 wherein A, B, D, and E are as defined above;
and with formal dehyde or a fornmal dehyde equivalent. 25
Preferably, Z is hydrogen, hal ogen, hydroxy, SQ or OQ
where Qis an optionally substituted al kyl, aral kyl

or aryl gveosn: It is also preferred that Ais CH It
is further preferred that Y is H W 2004/ 069856

PCT/ Nz2004/ 000017 6 Preferably Wis NR, Vis CH2 and
X is CH2V ibtselested|fmom m—gfaammﬂ ahbBay i Hi 6 @ radi cal

of fornu C m1l, where Ais CH

and E |sl\ﬁ Q\H L“‘?‘?Y {frﬁell]eeq?e%fr e‘#'??eﬂ"qwat Dis H or

NH2. Additi onaIIy, it is preferred that Bis NH2, 5

OH or O es t he invention include

t hose vvhere e:%{;]edtfdcgﬁ cgﬁsp Lﬂ?gHgH' g‘l,en%pgS(-q:c)nflggranon, except
met haneswheamndtie NHy therl Xignesyl f onat e or

trifluoronmethanesul fonate. Mst preferably Zis
nmet hanesul fonate. 10 Preferred processes of the

i nventi oY ialsslectadcﬁardelyﬁhig;%ﬂ mﬂeg@ R h W%épt%here Vis

formul a cted V\/lthforrmldehy
Al t er nat %‘\L/%{:ty)?dlwta% ;)/fhf?f’er rocq?ﬁta’i!qwe conpounds  of

formula (111) and (1V) are reacted with a fornal dehyde
equi val th isséé?&tgos fr%a ygrogerl']dﬁal\t/)gen hy5droxy, a sulfonate leaving

group, SQ, OQ and Q, where Q is an optionally substituted alkyl
aralkyl or aryl group;

with a compound of the formula (1V)

(V)

wherein A, B, D, and E are as defined above;
and with formaldehyde or a formaldehyde equivalent.

Preferably, Z is hydrogen, halogen, hydroxy, SQ or OQ, where Q is an optionally

substituted alkyl, aralkyl or aryl group. It is also preferred that A is CH. It is
further preferred that Y is H.
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The nore preferred processes of the invention include
t hose where the conpound of fornula (1) is:

wd RI0448ksel- [ (9- deazahypoxant hi n- 9-yl ) met hyl ] - 3poydzeom#00017

4- hydroxynet hyl - pyrrolidine; 20

(3R 4R)-1-[ (9- deaza- adeni n-9-¢l ) net hyl ] - 3- hydroxy 4-(h
ydr oxynet hyl ) - pyrrolidine;

(3R, 4S) - 4- (benzyl t hi orret hyl)

1-[ (9-deaza- adeni n-9-yl ) et hyl ] - 3-

hysERxb W@'N ¥eis CH 1
RS )p CFfj is CH, ?nciwf(olrsfe CIFi]z R It is also preferred that R' is a

or ophe
1.@@931@@33[%@!&pﬁdgur;qog/lﬁgtamn] whg@ AisCHandEis N.
3- hydroxy pyrrolidine;

(3R 4R)-1-[ (6-chl oro-9-deazapuri n- 9- yI)rrethyI] 3- hydro

>}t ig fu W@r@fg};@cﬁﬁ"tqﬁp 1; J‘erNldzl i Adddiféonally, it is preferred that B is NH,,
(4R 1-[ (9-deaza- adeni n-9-yl ) met hyl ] - 3- hydr oxy- 4-

(et hanesul fonyl ) -pyrrolidine; 30

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

Eﬁ&%r)%&&ﬂ ?5@%%3%( Llﬂ%ynl@(/ '[IIOE ﬁ%e those where Z in they com?ound of
t Aymulz gﬁ(jfr@ﬁ}a.neplylfqngta @riplgensyolfonats/ gadgBssomethanesulfonate.

P

((RHNE) 1- [%Qé&cﬁ?tggg AonatS v1 ) met hy! ] - 3- hydr oxy- 4-
(p

(

ropyl t hi onet hyl ) -pyrrolidine;
ﬁaﬁkd Jp‘r&ée%sé? 6?@1e6}ﬁ’\?é?\'t15‘n ?[sg l uMY@J{]WoL‘é %v?%yg{h%)(é(im‘bbunds of

pro hi onet hyl ) -pyrroli
(lﬁ) epd (M) 3¢ mew\rvoth formatsiehude. aAdemativelpityd preerred

45? ct&ﬁ:;g:}hﬂgadz?gfbgnghel% Iqw'ﬁ‘eand S\I/T%ahe ﬁacge%wéh a for%aldehyde
Seivalenhserreanparpiospaldshydsi ne:
3R 49) -1-[ (9-deaza- adeni n-9-yl ) net hyl ] - 4- (4-f | uor ophe

yr t hi onet hyl)- 10 3-hydroxy-pyrrolidine;
JRe4 8)g.- prefermpch rRIpeRSSSS t ofi B'Iﬁet'muﬁln}lon [ne@ddetmae adlegre the

BmtoliA® oMrinuiadnhy-dr oxy- pyrrol i di ne;
(3R,4R)-1-[(9-deazahypoxanthin-9-yl)methyl]-3-hydroxy-4-
hydroxymethyi-pyrrolidine;
(3R,4R)-1-[(9-deaza-adenin-9-yl)methyl]-3-hydroxy-4-(hydroxymethyl)-
pyrrolidine;
(3R,48)-4-(benzylthiomethyl)1-[(9-deaza-adenin-9-yl)methyl]-3-

" hydroxy-pyrrolidine;
(3R, 48S)-4-(4-chiorophenylthiomethy!)1 -[(9-deaza-adenin—Q-yI)methyl]-
3-hydroxy-pyrrolidine;
(3R,4R)-1-[(6-chloro-9- deazapunn 9-yl)methyl]-3-hydroxy-4-
(hydroxymethy!)-pyrrolidine
(3R,4R)-1-[(9-deaza-adenin-S-yl)methyl}-3-hydroxy-4-
(methanesulfonyl)-pyrrolidine;
(3R,48)-1-[(S-deaza-adenin-9-yl)methyil-3-hydroxy-4-
(methylthiomethyi)-pyrrolidine;
(3R,48)-4-(ethylthiomethyl)-1 -[(9-deaza-adenin-9-yl)methyl}-3-hydroxy-
pyrrolidine;

(
th
(
(
(
n
(
n-@
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(SR 43) - 1- [ (9- deaza- adeni n- 9-yl ) met hyl | - 3- hydr oxy- 4-

9638361 - [ (9- deaza- adeni n- 9- yl)methyl]-3- hdeSMﬂZAQO(‘@OOO”
pyri dyl t hi onmet hyl ) - pyrrolidi ng;
(3R 4R) - 1-[ (9- deaza- adeni n- 9- yI)nethyI] 3- hydroxy-4-(m
et hoxynet hyl ) - pyrrolidine;
(3R 4R) - 4- (benzyl oxynet hyl ) - 1-[ (9- deaza- adeni n-9-yl ) e
thyl]-3- 20 hgdroxy pyrrolidine;
(3R 4R) {3R¢8 ‘dé@z@@;ﬁrﬁd&n@rwwmtﬁyﬂﬁ}h}@rwm-oxy 4- hyd
roxynmet h
(3R, 4S) {ﬁrofg%%rgéztgﬂz/gg;(%{lﬁ i n-o- yl] - 3-hydroxy-4-(prop
yl thi onel@fg/l"rﬁ) T(E-desizrdidenin-28) h8Ry! 83)ydfexybust y| t h i om
ethyl) - bsobbSnidfaranypayfomid | n-9-yh) methyl]-s-
hydr oxy- pyrro y yPB%?O
(3R, 49) - i%% 65)'déh§téiﬁf60!@hﬂhwd -[(Rrdearza0addnjmeyhethy-3eiroxy-
oxy-4-(2 i .ethyl ) pyrrolidine;
(3R 4S) - E (9- deazaadeni n- 9-yl ) met hyl ] - 3- hydr oxy-4-pro
pyl - pyrr & &S)Té [(9-dgmza-adenin-9-yl)methyf]-3-hydroxy-4-

(3R, 4S) - @pﬂ&gnmgaéﬁﬂz%gﬁrgmm,n 9-yl ) net hyl ] - 3- hydr oxy-

4-prop froli ;

(3R, 43) FF6§) -tz danzpoaninte-phraetply e Higbiophe hytthiamethyl)-
4- (et hglg }&g{? yrrolidine. WO 2004/069856

PCT/ NZZOO4/ng ﬁ)éléa c}%}e i nvention al so provides
conpound (. 4Sbﬂﬁa1ca10(q9hemyiémrpempw d(P-tigaza-gutemires§l)methyl-
accor di ng dy@r Qd né:N one enbodi nent, the invention
provi des a process or preparing a conpound 5 of

formul a (3F.4851dérdanga-ddaniot@yimathyiSthydraxg:4- (i )

t (11 def d
Chaim 1 G O EP R 2 (1) as det i ned i n

claimi1 &f4%- ﬂ15(9-¢€t§2mﬂdéelny%§|)methall-ﬁmyﬂmwmwde
equi val eﬁymdwyh@ﬁ%tmypﬁ{bﬁdlﬂ nore of V, W X Y and Z

_ WQ@{’J’I ohexyl t hi onet hyl ) pyrrolidine; 15

of the conpound T111) is 10 protected with
a suit abf ARG éﬁ%ﬁi&?ga@d@w@ﬁmethyll 3-hydroxy-4-(methoxymethyl)-
pyrrolidine;

(3R,4R)-4-(benzyloxymethy!)-1 -[(9-deaza-adenin-9-yl)methyl]-3-
hydroxy-pyrrolidine;

(3R,4R)-1 -[(9-deazaguanin-9-yl)methyI]-3-hydroxy-4-hydroxymethy|—
pyrroiidine; .
(3R,4S)-1-[(9-deazahypoxanthin-9—y|]-3-hydroxy-4-(propylthiomethyl)-
pyrrolidine;

(3R,48)-4-(butylthiomethyl)-1 -[(S-deazahypoxanthin-9-yl)methyl}-3-
hydroxy-pyrrolidine;

(3R,4S)-1-[(9-deaza-6-chioro-purin- 9-yl)methyl}-3-hydroxy-4- (2-
phenylethyl)pyrrolidine;
(3R,4S)-1-[(9-deazaadenln-9-y|)methyl]-3-hydroxy-4-propyl-pyrrolidine;
(3R,4S)-1-[(9-deazahypoxanthin-9-yl)methyl]-3-hydroxy-4-propy|—
pyrrolidine; or
(3R,4S)-1-[(9-deazahypoxanthin-9-yl)methyl]-3-hydroxy-4-
(methylthiomethyl)-pyrroiidine.
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(ii) renoving the one or nore protecting groups to
give the conpound of formula (1). In another

wehadseat , the invention provides a process fpem/Nz2004/000017

preparing a 15 conpound of fornula (1) as defined in
claim1 including: (i) reactihg a conmpound of formula
(I'11) as defined in claim1l with a conpound .of
formula (1V) as defined in claiml and with

formal dehyde or a formal dehyde equi val ent, where any

0 f
e 5,88l g B AR b o roces

pr&ts@%r@tngﬁ@c r@dp and (ii) renoving the one or nore
protectlng groups to give the conpound of formula

(1). In still another enbodi nent, the invention
priBwnE&nkodinert et '@Yerﬁlpém\llfﬁf@ apr@ssmrguammgra compound
{ Qi dPasirfed imagn 11 incl uding: (i)

reacting a conpoun or mu a III as defined in

claim1 Wt He@ptmscmp@r@ngum of @rmulaa(llmasa) definedeh icherd 1 with a

claim1 and éyh{da 0 delyd a
equi val ent, V\hergngngﬁgée or (an e dthﬁQ%Ha\}\? Eé)é% acPdZ with
of the conpdarﬁwwéﬁhyﬂ@r@madowald;hydg SQuivaetesthed: why fone or

a suitable t /NGy Ok ONP
of A, B, D gﬁﬂjeg&foy t ekcgn%%%dggg{ef Sémné?wf’@;mm% i) is

protected \ArftRCtad sifht apyitabler protestinggrogpoany and (i)

E gg\é Iu Eg (ﬁ)gﬁe?lgﬁng rth@?ﬁ? opl{i/*l\%f'ee@g)%?%ggg%ﬁ§ th %IV%I & c&mSound

PCT/ Nz2004/ chfompla @). DETAI LED DESCRI PTI ON The present

i nvention provides a useful synthetic route to

Nﬁ&pounds that are Eﬂotenti al inhibitors of PNP, PPRT,
NEN¥NHPearadiBienh utiee dviegtiomyrpdties s préceshiHfor Beparing a

C QIRPOOAS of“‘f@!l'_fnulé '@I‘Fi aQ%%ﬂhéH ﬁr@alﬁwrﬁﬁrslﬂ@ﬂhngf parasitic

i nf ections mal i gnancil es aut ol ne di seases
and i nf | AmdERFINI A semBevrs offfessula Hbrasotefinedrinyiaimsowith a

be used as %prgu% o8 GbrAfleNGV) RS d@ﬁr‘i%& WDHIEm"E‘gﬁnéer with

or as agents for treating ara3|t|c
Previ ous syrieHeidehyAses f?ﬁ“@@ﬂ%@@n@mﬂ\(ﬁleﬁtomr@ apy Yone or

have been tifge@®ASBDhd E of the compound of formula (IV) is protected
with a suitable protecting group; and

(i) removing the one or more protecting groups to give the compound
of formula (1).

In still another embodiment, the invention provides a process of prepafing a
compound of formula (1) as defined in claim 1 including:

() reacting a compound of formula (lll) as defined in claim 1 with a
compound of formula (IV) as defined in claim 1 and with
formaldehyde or a formaldehyde equivalent, where any one or
more of V, W, X, Y and Z of the compound of formula (lll) is
protected with a suitable protecting group and where any one or
more of A, B, D and E of the compound of formula (IV) is protected
with a suitable protecting group; and

(if) removing the one or more protecting groups to give the compound
of formula (1).
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and costly. In contrast, the present synthesis is a
facile route to this useful class of conpounds. The

WQIMHAEISSE procedure invol ves using a Manni ch PEAEY42tH/000017

to couple a 9-deazapurine or jan 8-aza-9-deazapurine
noiety (or their 2-aza- analogues) to a cyclic

secondary am ne. 15 The applicants have therefore

found that the desired conpounds of fornula (1) are
advant ageous repared in good yield in a one-step
syRERRY DF§¥ﬁf?ﬂcﬁb appreci ated that the
representatlon of a conpound of forrmula (1), where 20

B and/or Dis hydroxy group, is of the enol-type

t alA®RESERt WM‘?'?ﬁO@fprWd@@ErWﬁdmﬁniﬁ\gtlamme to a;nnhpbhmds that are
Wi PPREr

enr%)dt?lt]t%q gﬂ%ﬁ%ﬁiﬂ\t‘w repr éi@r-@gt mﬁ %';rés)gr Hl?@eqsbde Fyd(swases
f elhéP)- Scficramraungi® iyl fndl use in it trestement oh parasiip nfactions, T-
of adjjh 0

C et LR Elos Buictimehd chlesks, ohb) Kibprmefosf R oo ) These
WHEgPaENg s @iayr alsy pe uged Ias@ntlgmn@kpal agentd, ashemtitumour agents, or
t of a corresponding
oY R R ER fraelbLry xist in the

thi oam de form The use of the t hi oenol -type

t eHeQlBE & tﬁ&FHr%ﬁ%@tté%ﬂ olirtis S W‘kvﬁulé @)Of?é\}e% Q%B"fe -6aNsUMIng

structural formulae to r present oun
i rANShgasEn. "B@Prﬁ@shélﬁpﬁﬁéﬁl@il synthehis is erfm:l!egumfeduarmae useful class

| estvddnehalih@y!P Th@eéﬁﬁhﬁeb&e%é%dur@ i v?[v\ég usﬁﬁl g(ﬁg AenSi4SBion to

as net hanesul f onat’e or nzenesul fonat e
sUtIPler Bt SrfiepaaRHrineher @nf 8azetd-geazapurine moiety (or their 2-aza-

braraRreg elBesticfie8esfid or omet hanesul fonate or p-
o o5 %@f/‘gégsse PCT/ NZ2004/ 000017 10

As used herein, the term"protecting group” nmeans a

gr'ﬂ#@aéd’l@ént%ﬂ*a%tthé’r‘é“dfe f&frﬁjtﬁ g]we es‘?ﬂ'egac%h'?p Pﬁ@ﬁc G enalia 0

gr oup ngorarl maski n m st
f ﬁ@@ﬁlﬁf&ﬁ RUSlyPrararedin qumgel@umepnsﬁtwyntmesnse
nol ecul e to be mani pulated w thout affecting the

f PCII onal group. Suitable protecting groups are known

t gt Wil e ARpreNAtER dhetithe faRsesantation ot s rfsiod iobtdmuao(l), where
eX@gHdeer DN isPi0 uRs

3rgIm{Ed:% is”l h?&bié% E‘ger@]& RS of ('ire %&V@Pg éﬁﬁﬁ@?&r form of a
& degaspondig - atsgognd mﬁmwaraglwnst reth @mide @l Thi use of the

dedrioh /e ADRYRNBYehEsMHARA TS SnidYy oMY fewer structural formulae to

represent the compounds of the invention.

Similarly, it will be appreciated that the representation of a compound of formula
(1), where B and/or D is a thiol group, is of the thioenbl-type tautomeric form of a
corresponding thioamide, and this will largely exist in the thioamide form. The
use of the thioenol-type tautomeric representation is simply to allow fewer
structural formulae to represent the compounds of the invention.

As used herein, the term “sulfonate leaving group” means an alkyi or aryl
sulfonate such as methanesulfonate or benzenesulfonate, or a substituted form

thereof such as bromobenzenesulfonate, - trifluoromethanesuifonate or p-
toluenesulfonate.
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10 nmet hods, as described in PCT Patent Application
PCT/ NZ03/ 00186 and the references cited therein,

whraneeusses for the preparation, of sel ected cowpaNKds04/000017

of forrmula (I11) are described herein. Conpounds of
formula (1V) defined above majf be prepared by known
met hods. 15 In particular, processes for the
preparation of the -conmpounds 3H, 5H pyrrol of 3, 2-

d] pyri m di n-4-one (9- deazahypoxanthi ne) and

2-/MiuBed Har&ht B rt&h@[ﬁo%ctu‘% %Yéu ¥ ogleclug that selectively

(9- deazaguani ne) conpounds
de%.feﬁewe%n OFEaDETURSiQss! Il rceemmrenly msmmwmtry of that

" RueaetRnal HRIupP §

Met abol [ srbn é‘rﬁ’dé'gdﬂ%g?@'g eétﬁ@lta%héslo r'?‘IQQLIH nmgu&ﬁé;%%%aﬂq n%nated
p.vithogt, pifecting theyfunctiona!arours 4 Suiteinie )pretettingdrv@ps are known to
Funsdeeskilicy %et%éaa"#jﬁﬁ‘d Bfe 63@0&3@8 foy%{QESréﬁrrE%t}%ct/ve fFroups in

tr atment of 9-deazahypoxant hi ne
ﬂaWCtW”t/tﬁéTﬁa(ﬁolﬁdd b fAraenepand Ri G1I. Waits, Nohh MViXyI& Sons
N|na(%@§ 2 X=NH2 3 25 One advantage of the
appllcants new process is that neither the am ne nor
the heterocyclic conmponent needs to have protectlng

I t I 0
%%*EE%‘S@E/ O s Rk g ) HeAes MEPRLl R PRarsq, by known

i MM¢tARIS o33 tdespiRede i Epﬁypaﬁ@@eﬁrmﬁmt@@sFCﬂ' INAQS/00AP6 dored the

OGeRPerRE MBS MRrbih. IFToash(AsY |

p(rP? ec d form orfl aigmoundﬁgw?e&) #'Bh ?Ifaeﬂtffapounds
%‘UI'%&‘ g {IN) arg degeibedMergin in the reacti on 5 Suitably

protected forms of conpounds of formula (I11) are

c?Wr]l bed in US Patent Nos, 5,985,848 and 6, 066, 722,
FBC?WPSOfd?’"Mﬂ:U\ébQ?fH@d ahova Hedy bemrameed/w known methods.

02h bagiel etResisa -
efsd?i’bm: ggrtérfgt sui tfabr%@%%g%ﬂé@ﬁdn@c% Blrkis 3HEHLP§/JOIO[32

PYEidigrivane, ((SvAeagaPoxaphisebn and po%ammrﬁf%b/fpyrrolo{?: 2-
t@pﬂmﬂ&awﬁml(gﬁeﬁfa AFR), IeHRBEARI HNEnd @ Shdwh Below, are

their 2-aza al o

deescrlbed In qu Patgnt Apphca’non PCT/NZ00/00048, “Process for Preparing
Inhibitors of Nucleoside Metabolism and Substrates” and in R.H. Furneaux and
P.C. Tyier, J. Org. Chem., 64 (1999) 8411-8412. Further, 9—deézaadenine (3) can

be prepared by treatment of 9-deazahypoxanthine (1) with POCl; and then with
ethanolic ammonia.

H NH,

HN ‘ H
. I
x*\N gy

N

One advantage of the applicants’ new process is that neither the amine nor the

heterocyclic component needs to have protecting groups on the functional groups
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10 Suitably protected forns of conpounds of fornula

I are described in PCT Patent Application
R

130 00186, "I nhibitors of Nucl eoside PCT/NZ2004/000017
Phosphoryl ases and Nucl eosidgses". It is essential
that protected fornms of conpounds of the fornula
(I'11) have an unprotected ring am no-group. 15
EXAMPLES The follow ng exanples further illustrate
tﬂtg invention. It is to be appreciated that the
i PBhERdIPt idgepibtinyqlvad iadhe ceadien shamistrgs Ned@rtrslasy lteere may
1: beMdtasiohs ! ; HRLR3 N
N Rachr TR RuedveRRpe g TSR el oA rampouns
HoH formula (Higanakrdorm s (e e Fempenentsidine rdastion he
preparation of conmpounds of formula (3) using the

nich reacti on shown in Schene 1; Pyrrolidine
m't@gm Riptegied ferms ef somprendsi§f fermuwa (B) arecidseribedas US Patent
| i 19d£ b, 885 g: 7oA B AC . e o
ot her wi se sﬁ%ﬁ?%e%@nr?? @gl |'t§'%n Jgg@ %{?%g?%el.i%t%‘?".sm and WO
edfif/ 1B TneNeclgpside | Meigbpiismualnbibitons’. 2004/s0@98&ial that suitably
PGF6RIZRA04/ i 1 vhy .
o o) g Rad vk ArOLE NI Tae @ it atedSon-s of
f IPRErFEBIRIEINE L §-aza19-deanspurirgymioiety (catitkit Braza-analogues).
substituted 9-deazapurine of forrmula (2) (0.8 - 1.5 .
mo|l .equiv.). The reaction was stirred at the
te%fﬁt@g%{t RIPEECtash ipringroft gpmnduimgs st darmula (RAbdre descBbéd ra PCT
geatérk- Ap@icB®dn P’@ﬂ"/NZﬁB/édeaSlnﬂ%ﬁSr@ & ﬁngségge rBh)éts;51'1ro(:f’ylases

was evaporated to dryness, Purificatio
cfﬁ”ﬁ’n’ﬂi’@@?sﬂﬁﬁson It igjqsserfiaydhat prefestpdgiosns exfitcomipotindmn of the

WifbimURrA 0 RaveMe Qi prdieioh! ribg Zmind-gARR: 20° 1
EXAMPLES

The following examples further illustrate the invention. It is to be appreciated that
the invention is not limited to the examples.

Example 1: Mannich Reaction - General Procedure

R3
N
N
R1 R3 l N
H NaO 1 N\
‘?NH.HCI . N Sy a0Ac, HCHO R \ N R
AN H.O
R? N//kR‘1 = R2
1 2 3
Scheme 1

General procedure for the preparation of compounds of formula (3) using
the Mannich reaction shown in Scheme 1; Pyrroiidine hydrochlorides of
formula (1) (1.0 mol equiv.; as listed in Table 1 as “Amine reactant” unless

otherwise specified) and sodium acetate (1.0 mol. equiv.) were dissolved in water
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v/iv/v) as the eluent, afforded the conpound of fornula
(3) as detailed in Table 1 as the free base or

wpani@ksaceti c acid salt, which was convert edpCo/Nzh@4/000017

HCl salt by addition and evaqorati on of excess conc.
HCl [Evans, G B.; Furneaux, R-H.; 10 Tyler, P.C;
Schramm V.L. Og. Lett. 2003, 5, 3639-3640.] The
preparations of the pyrrolidine hydrochlorides of
formula (1) are exenplified in the Preparative

Exmapl @sdioxEabl @:1:vACopnaL s e aéﬁdi tU'tﬁ téb%t NPLehadded
ﬂPl onl%(e i V5 Procg%’are B : gﬁactloﬁ ©

SU?‘L‘S%’F?‘ESu‘cé"l:ﬂ?%‘,'d?'i“!é’leolél1 § mg)- E’rc’é'a’c)tadlﬂthﬁ %Sf(t%ed Q-éigazRourine

R dRidtmlith @) @085 1.8 kit e@dwﬂ";ﬂzﬂe4rgacgtgm9§as5stﬂ=reg'ét% %e”é’cure

|§é‘dH°'7‘g“e t@”%ﬁh@nﬁ%ﬁa% o1 Sticagel o0 sopsammobechwesceiced

H
St 35ocis 88: it Ges RAG) Bofgmy o

S b, o6} KameREEclesEElulog 0th S LSBFQH NHIOH 655 £690.20:
95/\8\7) ak tﬁé’hhgrlt %rcﬁécﬁ%e éb%p%@n@%f %r%ﬁh‘ g) %s%ta”%@ ggll'?(ble 1
ﬁﬁ_&frﬁp gase pr%galﬂegc gug Sﬁgrwlagh wgs| cRpyerad4s theodClsalt by
4%d2ﬂ1t15n(3\7hl Srhgdritidr 60 exdets %brit3 I—Fbll ECBRs, BlENHRuieZ2dx, RH.:
V\le?egolé” 06gg\5rgmr%c(/ Il_\IZC%P 0 /etczz 0%8(1)3 5, 3639-3640.] The preparations of

the pyrrolidine hydrochlorides of formula (1) are exemplified in the Preparative
Examples.

Table 1: Compounds Prepared via the Mannich Reaction General
Procedure -

Cpd Temp Amine Reaction Substituents . Yield
No. °C) reactant Time (%)
(h)
R’ R? R’ R
4 95 16 OH OH OH H 47
6 95 1 OH OH NH. H 65
7 95 41 S SBn OH NH2 H 72
8 95 39 1 SPh-p-CI OH NH. H 72
9 95 5 3 OH OH Cl H 78
10 90 53 1 0S0zMe OH NH> H 39
1 o5 32 1 SMe  OH NH: - H 39
12 85 33 2 SEt OH NH2 H 60
13 90 34 3 S-n-Pr OH NH2 H 59
14 85 35 3 S-iso-Pr OH NH: H 38
15 90 36 3 SBu OH NHz H 52
16 95 37 1 SPh OH NH2 - H 57
17 90 38 1 SPh-p-F OH NH: H 27
18 80 40 1.5 SPh-m-Cl OH NH: H 52
19 95 44 3 SChx " OH NH; H 34
20 85 45 2 S-4-pyridyl OH NH2 H 45
21 85 42 1.5 OMe OH NH: H 59
22 90 43 1.5 H 22

OBn OH NH:
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23 95512 OHOH OH NH2 57 24 90 34 3 SPr OH OH H 78
25 90 36 3 SBu OHOH H 72 26 95 49 12 &GBn OH C H 38

WOPIGBOBH 2.5 CEt OH NH2 H 31 28 95 52 5 C- EPCONZe-+400017

36 Exanmple 1.01

(3R 4R) - 1-[ (9- Deazahypoxant hi n 9-yl) met hyl ] _

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

wi th 9-deazahypoxant hi ne (Furneaux and Tyler, J. Og.

5 Chem, 1999, 64, 8411-8412) and

(9? 4F8-3 hyér oxy- 4-Rydr oxynme@thyl pyrroHi di ne oH NH. 57

h¥tr oc¥l ori d& (5) (Ewans et apr J. MedonChem 02003, 8

485 527eh- 52763, the Hannich rgggction ggperal Q;Hocedlf_[e

(goove)s was fool | ovve ,to affor% conpoun 4 as 1he

aetlcsamd alt. After convérdion to PHe HO Qalt dhd 38
and® 13C ¥R spe@tSra anal ¥sf!s, the @dnpoundHmwas H 31

f&und Po be §2denticab in all Crmspects @9 wi thonhat § 36

previousTy reported (Evanmsetr—at—3—Met—Ehem—2603;
4% 5271 5276) Exanple 1.02
ﬁa F(9 Deaza- adeni n-9-yl ) net hyl ] - 3- hydroxy 4-(h

1
y%@:&ﬁ* A bhseanigonn s fen it fsrormeiy:
RPY’ZFR' gg)eh(ﬁj 5%3’%(5"394Wﬁ®'§ de@zgmmohgrhthmyr(lznmbam( and\®yléd ). Org.
t t
ol oaed 1o altor o oo PR LN metny-
1 Ry oiRe ot %mdes(‘ssngmr@et a, HMed .@en. 520013 H)s 5247127276)

(the 1\/1é‘r|)mch4 r%gct{dﬂﬂ'dﬁﬂgal ro§e rg ﬁgo’ve% vg%s fal&pwej:! To afford
1'§_grz;p0tgwd74 A8 the acelic ac salt. (Afler rversiondy the eistalt &ndtfH and

213@gN fglgds, pedtra aﬁél&gvs e E&JNEW& ééjngi g)g iqsé@’tlc% biss ;q !’espects

1\g§h @j’lat P&egylcnglylr@gerd (Bvans et 83..1Me@ 1CI8m. 2008, 46 6281-5276).
49.5, 23.7. HRMS (M#) calc for Cl12HL8N502: 264. 1461.
Fgund f 457 Exanpl e 1.03 25

Benzyl t hi omet hyl ) 1- [ (9- deaza- adeni n-9-yl ) ne

o el )

s %eféhugcd%aﬂacad@alnte (Prérarativetixangué 6.01) and
iﬁl:a(;) 4%@%&@1@@%&%&@2 p%%@b r%a@i 7%% fi\/tén?.géh %&%%gqfeneral
(%roc:eL %at—;gvgé was-folmve@ntp affiyd c@npsInd Qsasgme(atetldabi)i salt. 'H
INBR chAe?éHi 5. ﬁﬂs 1H), 7.85 (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,
TH), 3.1 (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, 61.9, 56.0, 50.8, 49.5, 23.7. HRMS (MH") calc for CioHigNsO,:
264.1461. Found 264.1457.

Example 1.03

(3R,4S)-4-(Benzylthiomethyl)1 -[(9-deaza-adenin-9—yl)methyl]-3-hydroxy-
pyrrolidine (7). The Mannich reaction general procedure (above) was followed
to afford compound 7 as the acetic acid salt. The acetic acid salt was converted
to the free base via ion exchange chromatography. 'H NMR (d4s-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),
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WD 2004/ 069856 PCT/ NZ2004/ 000017 14 3.68 (s, 2H),
3.03 - 2.97 (m 1 H), 2.80 (dd, J = 10.2, 6.4 Hz, 1

wd'bmu/&s()@ﬁa 2.58 (m 2H), 2.38 (dd, J = 12.5, p8rNzZ2804/000017

1 H; 2.30 (dd, J = 9.5, 7.2 Hz, 1 H), 2.20 - 2.14
(m 1 H). 13C NVR (d4- MeOH) 182.5, 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. HRMB (MHT) caic for 5
C19H24N50S: 370. 1702. Found 370.1694. Exanple 1.04

|
‘%é@ezﬁz‘ﬁgf;.%ﬁ@*‘} L2 BORELI DR, 6.4 bz 1t 2,89 2.58 (m
(). 2188 (F}ﬁnﬁrcﬁﬁeﬁa% oﬁH@e%é@éﬂid p’r%@édﬂr%Hgaﬁdhe?)ZO 2.14
fiaph | t,h

‘g’glﬁud ﬁlt%%&q‘r e %5301@5%%7% "’}ﬁ Lf 33@9@%64 129.8,
)55 35287703, 6av, SBE., 4654448, Sy S5 ORI (MHE) palc for
3. 3.59 (dd, J = 12.2,

> GinpNigs pray Foufofrtiiest B 520 (4G 757

13.5, 9.1 Hz, 1 H), 2.47 (brs, 1 H), 1.98 (s, 3H). 13C
N@Mﬂéw 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,
15!359492 4-%7Chl°rweryltbs>methmhm9(¢n¢z)a asteinin-Beyl)methyl]-3-

1
%é@ E‘? ldﬁl%Qle‘ 5ﬁe eaz aﬁwg\urﬁlg%%éw%%ralﬁf L% E]abgé?} was
xyfoupwezth( qﬂ éwﬁ@uw& rsphe reeticiagie salg) 'H yMRt(dnyleOH) 8.25
ﬂfiy ngéﬁ(fsollgy @eﬁr,zal?%' £l gHS: 4 AR 1523y (BNAEM 374 (dd, v
( 3‘R1 hﬁ) [£:2 H%/de@S% dl—ow/%eﬁ Biyiz- 11y Brddl + dithém, #H) 2.8 (dd,
'\/Bﬁﬂlfahs @@?-Fz' 9) QFW&&E PﬁPqeéﬁlgsea Zb %1 fdiMeOH) 153.0,
fol | owed ford c ound ace

1108, MOV B2 0P48, J450s 132201307, 085 {1058 F4.6, 8048573,
4
(349 2"&77 3634 £, Jl—iFH)/ls ('%_*Atl-@"? fé‘gidfog | A%Hz%%albﬁ gé*olgq%s Found

(d, 17259 25
53?%2641 H, 3. 32 (dd, J = 12.6, 2.5 Hz, 1 H), 3.13
(dd, J = 12.0, 7.4 Hz, 1H), 2.40 (brs, 1H), 1.82 (s,
3HixardBle NOR (d4- MeOH) 149.7, 148.6, 143.4, 137.6,
1 8.1 60.7, .59.8, 54.4, 48.0, 47.8,
§%§ 4R)Fi%f¢é’°*(‘ﬂﬁ$§ -deazapyrin-SulimetBi-Rdtysirong4- 0962,
thgi;?&%&ﬁ?ﬁ-py%hﬁwm eSlarQreg with 6- ch]loro 9hdeazapur1ne ((K Imai,
enin ydr ox
BBy B B P30 o) R AR SR B YCroymethy-
rq.@etdhﬁlhegm&ll\:ﬁinnmhoﬁ‘e@dwre geAbRY }odéﬁﬁref HoQé‘PWastféllowed to
aff co Crlwg 1H I\/R (d4- O—|) g H%
ré &0 mlp @sébe acetic acid salt. 'H NMR (DZO) 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, /= 5.8
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 =120, 7.4 Hz, 1H), 2.40 (brs, 1H), 1.82 (s, 3H). '*C NMR (d.-MeOH) 149.7,
148.6, 143.4, 137.6, 124.8, 104.5, 71.3, 60.7, 59.8, 54.4, 48.0, 47.8, 23.5. HRMS

(MH™) cal_c for C42H4CIN,O,: 283.0962. Found 283.0973.

Exampie 1.06
(3R,4R)-1-[(9-Deaza-adenin-9-yl)methyl]-3-hydroxy-4-(methanesulfonyl)—
pyrrolidine (10). The Mannich reaction general procedure (above) was followed
to afford compound 10. 'H NMR. (ds-MeOH) 8.17 (s, 1H), 7.52 (s, 1H), 4.30 -
3.82 (m, 5H), 3.10 - 3.00 (m, 1H), 3.06 (s, 3H), 2.94 (dd, J = 10.3, 6.3 Hz, 1H),
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2
WEQpANEa®04/ 000017 15 2.71 (dd, J
1

3.82 (m 5H), 3.10 - 3.00 (m 1 H), 3.06 (s, 3H), 2.94
(dd, J = 10.3, 6.3 Hz, 1 H), WD 2004/ 069856

= 10. 3, 4. 1PEHT/NZ2004/000017
H: 2.53 (dd, J = 10.1, 6.7 Hz, , 2.43 - 2.34 (m
1 H. 13C NVR (d4-MeOH) 152.67° 151.5. 147.2, 130.7,
115.6, 112.0, 73.8, 71.8, 62.4, 56.0, 49.4, 49.1,
37.5. 5 Exanple 1.07
(3R 4S)-1-[(9- Deaza- adeni n- 9-yl ) net hyl ] - 3- hydr oxy-4-(m
el (ki drettig) 31 Hiwyrir)] .88 ied, (12)10. he7 M&an;hz 43 2 34 (m,

I e T D SRR R FI L e PETIa

c6a\eb8i00A9HP49He3HEl salt and 1H and 13C NWR spectra
anal ysis, the conpound was found to be identical in 10
all respects with that previously reported. (Evans et

alExample 1#0d. Chem 2003, 46, 5271-5276). Exanple 1.08

B R A B B T
r @awloildmeg(dnbrﬁihe Maomedlneai:tl()algenéﬁal prstetiole! @¥&R) Was followed

aﬁ%gﬁ%dcﬁfﬁéb%g ’éoas gf'g i %CCI %ﬁto_%ﬁi@cc(qyérmqp to the ¢iC! salt

~ 720d M2 and "¥) NMR Sedtrichnalysis, He. dompbubdiias fduid to B2 i@6ntical in

2
P By Tt ki i er. s, 4o
15275527_[@1 5, 147.3, 130.7, 115.6, 112.1, 77.0, 62.4,
59.1, 20 49.4, 48.8, 35.5, 27.2, 15.5. HRVMbB (MH) calc

for Cl4H22N50S: 308.1540. Found 308. 1535. Exanpl e
1 Exgmple 1.08

b suiCn et e

i E{'Pl;ﬁwe éﬁ)erg% Meoelehl m@t'gabawjagl-%meﬂmbl( (QM)H) as followed
atd aft dfdam% 1123 H R ég 63%]13 ?5311_ ) 4.00 -
73%%4% 3t* 12;§d¢86/ 3 a@“ﬁ‘%’?zz Titi) 32.98.(dd, Hfm 54p,3 Bz, 71H), 2.76
-2, 6‘82%n€ mH)2bs 2239 (= 2H)°>§]Zz@‘l 5@@ (“b%é‘éz 2 T, % %H%lzlsH)

sext et
H)S’C NMR @3“@%1@& BTBY) 14753, 0. 15111545 1114271 &7.0,32.4,59.1,
3@911151«863 358, [ 14
35 62 3 s B2l e, ?3 S B, oA o CaNeS: Jos. 1540
o8 T8 32, 1708, WD 2004/ 069856
PCT/ I\IZZOO4/ 000017
Example 1.09

(3R,4S)-1 -[(9-Deaza-adenin-9-yl)methyl]-3-hydroxy-4-(propylthiomethyl)-
pyrrolidine (13). The Mannich reaction general procedure (above) was followed
to afford compound 13. 'H NMR (ds-MeOH) 8.17 (s, 1H), 7.50 (s, 1H), 4.00 -
3.79 (m, 3H), 3.08 (dd, J=9.8, 7.9 Hz, 1H), 2.86 (dd, J = 10.3, 6.4 Hz, 1H), 2.72
—2.62 (m, 2H), 2.50 - 2.38 (m, 4H), 2.22 - 2.12 (m, 1H), 1.55 (sextet, J= 7.3 Hz,
2H), 0.95 (t, J = 7.3 Hz, 3H). °C NMR (d-MeOH) 152.5, 151.4, 147.4, 130.5,
118.6, 112.7, 77.2, 62.6, 59.2, 49.4, 49.0, 36.1, 35.6, 243, 14.1. HRMS (MH")
calc for C1sH24NsOS: 322.1696. Found 322.1709.
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16 Exanple 1.10
(3R, 4S)-1-[ (9- Deaza- adeni n-9-yl ) met hyl ] - 3- hydr oxy- 4- (i

wOSRN/6p¥st hi onet hyl ) - pyrrolidine (14). A variptT/aR20f/000017

t he Mannich reaction general procedure (above) using
20% 1, 4- di oxane in water as tihe solvent and 0.9 nol
equiv. of 9 5 deazaadenine afforded the crude title
conpound 14 (386 ng, 80% after columm chromat ography
on silica eluting with CH2Cl2 : MeOH : NHAOH (8 : 1.8

: EIQ je 139si dual inpurities could be renpved by

colu chromat ography on silica eluting with CH2d 2 :
NKBR,@ BN} -[{ rDretHadeniaf S-wimethvilt- & hydraxycshtisapropyBBiomgthyl)-

2Bl R M) By Ao odidy chodilyfabove

Haising HP0 %3 104 dipdahe Jn -waer7 as7{r@ selventHpnd 20.95m21 &Quivmof 9-

T eszacfedelltyosl e hude ylk orfound 1,668 R € oty fourr

2 cenfaldgraphy 0. Slicazelutings with GiH.Cl2: MeOH 10NHEH (8 H)1,8 : 0.2).

178 105 4 Ty Mgt T Sl st

- 7TEQRiag with €61.CHa. HB; (4N) B2Veddi poaffae. e, cagaposied 14 (183 mg,

(B R AROR R0 PRy B8 (6 B4 b 0% 3 (s 1H.

{ 18/87 (d@; Biyctroky?3 diey th), ioKedd LB 9.7Te %W)w% -2.82 (m, 2H),

[T (SRR B0 BEOTSAGR (bR Y by B2 58 10 £ 50 08 v = 128,

7. D0Hes1HLB.38 RIDG - 20, 3174 (1), 2802 m@rs 1H)1.23, £22 (25, 3H
5 chgh)’ ! %’_%MF% Fh"kg‘%ﬁjd‘*?z&" %Em 1%2@101&:% 3@1@7;622%0% 135.54,

(m12:|90H)7729 65.66, 5928, 4962, 4b009, 364903466, 24 19, 7. 3 Hz,

3H) . 13C NVR (d4-MeQH) 152.5, 151.4, 147.4. 130.5,

115.6, 112.6, 77.1, 62.6, 59.2, 49.4, 49.0, 36.1,
3Famyge 1211 23. 3, 14.4. HRVS (M) calc for

LR A Bk R R e
hepralidinenttfy Ihe Mgnnid tedictien gqr&-*;al ﬁrh@edwmwtabohe) was followed
i Pt o SRRaA 18 CFERIRRAIRELE Raieng 215 5 . 30 -
7 F18 (s, 3*1H)3 08 (BB J =39777.851, 1H) 2}@7 (ddl, 4F (&3, @MHz, 1H), 2.75
§ s?“’(‘m %l G%ééjﬂhi Aﬂ'-)!)— 2%2%7 2 12 ?naHFH)J 1?5@ 133'24§n 4H),
@Q(Hﬂ JE Hp, Hzg 3. (‘T NMB (d.2MeBH) 152 5, 151.4, 1474 130 5, 115.6,
112.6, 77.1, 62.6, 59.2, 49.4, 49.0, 36.1, 33.3, 33.2, 23.3, 14.4. HRMS (MH")
calc for C4eH2sNsOS: 336.1853. Found 336.1850.

Example 1.12
(3R,48)-1-[(9-Deaza-adenin-9-yl)methyl]-3-hydroxy-4-(phenylthiomethyl)-
pyrrolidine (16). The Mannich reaction general procedure (above) was followed
to afford compound 16. 'H NMR (d,-MeOH) 8.22 (s, 1H), 7.74 (s, 1H), 7.33 —
7.15 (m, 2H), 4.43 (s, 2H), 4.26 (m, 1H), 3.62 (dd, J = 11.7, 7.9 Hz,, 2H), 3.48
(dd, J = 12.0, 5.6 Hz, 1H), 3.25 (t, dd, J = 12.0, 3.3 Hz, 1H), 3.15 (m, 2H), 2.85
(dd, J = 13.5, 9.1 Hz, 1H), 2.43 (m, 1H). *C NMR (d+MeOH) 152.9, 152.1,
146.8, 136.8, 132.7, 131.4, 130.6, 128.1, 115.8, 106.3, 74.9, 60.6, 57.4, 49.7,
47.7, 36.3. HRMS (MH") calc for C1gH2sNsOS: 356.1545. Found 356.1542.
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(dd, J = 13.5, 9.1 Hz, 1 H), 2.43 (m 1 H. 13C NM\R
(d4- MeOH) 152.9, 152.1, 146.8, 136.8, 132.7, 131.4,

WO Z4/8698308. 1, 115.8, 106. 3, 74 9, 60.6, 57.4, Pﬁ@’”ﬁ‘m“oo"“l"

47.7, 36.3. HRVS (MH) calc r CL5H25N50S: 356. 1545.
Found 356.1542. WD 2004/ 0698§ PCT/ Nz2004/ 000017 17
Exanple 1.13

(3R 4S)-1-[(9-Deaza-adeni n-9-yl ) et hyl ] -4-(4-fl uorophe
nyl t hi onet hyl ) -3- hydroxy-pyrrolidine (17). The

Manni ch reacti on general procedure (above) was 5

f dxanvpel 111@ af ford conpound 17. H NI\/R (d4- MeOH) 8.16

( vl 246 (s, 1 7.40 - O (m 2H), 7.00 -
356]4(9« =1- [Qihpeaqa egenlng g);mﬁhyl]ﬁ %—flugrqp@eny hipmethyl)-3-
2Hl)y,dr&y1|iyl(rdﬁ’dmé (1’-7)1 Zng- Mﬁr&ﬂ"%acﬁon"%enggalgp%&éaré @nﬁoxie) was

I_Dfollogveglto a‘ﬁpgrdsgor(\mung ﬂ) I-énb/tR (d@/iq@H( fM161(sHYH), 1?345 (s, 1H),

NIVRi( d4-30veeHD H)1€r5ol 16%%)2@? 24)5-?4 & - 335}7 @n 414)1 f’é%s" 3.75 (

1%5093 1%%‘“2 J %329, 5. 9@*201"*2193 @0 (t4§§’ 83 7 b, 1H), RROVS2 (T5Hm), 2H)
ca 65 f-czrsg @%8FrHMiBBFS 2.87 414485 2.66und 187 1A38- °c NMR (.-
(Eg‘??r@éb 165. ?e 182008 Reriyl ¢hildhes HA)L 1134(®- theak.al 3ent 17.4,

n-197y1l, hmeshvihb-a3-77k5 dpyaraaxy- /8 f@é? Bé‘% (ﬂiﬁ}ws e calc for

{ | d
¢ SRS e EoHmORRA A% 1H VR ( Gt- N I\/EO—D 5. 16
(s, 1H), 7.46 (s, 1H), 7.25 - 7.05 (m 4H), 4.01 -

325(%46% é"'H) 3. 87 2'3.76 (m 2H), 3.18 (dd, J =

2.99 (dd, J = 9.8, 7.9 Hz, 1 H),
2 (3R,4S)-2- (a&lﬂmo;ﬂidhyltﬁloﬁﬂet(\yw-1 [fo- aeazjaoatfemﬁ 93yI§|m€9hyl -3-

1?@5%?&(1 Yo RRA %T%fgié®'°h@§i°t@n Seoersl premurp (@bove) was

%%lom/edm]aﬁﬁcd d@Bpaelind 11789. ‘%Nm (O-MEBH) 8.16 (%15Hﬁ 7.46 (s, 1H),
12 18 & B R 680 iasT 1o TR imsat) muibled, U= 125,

Eﬁa&rpilzmm 592%dd, J = 9.8, 7.9 Hz, 1H), 2.94 ~ 2.86 (m, 2H), 264 (dd, J =

(382 Bt Rt TSy Pt SR bbb YR (o

tm&e%hmszﬁ 16461 i16N4, ge0a[ al36plr OIGSCB,M@O(@bf-BQeQ %6191274

caied TG AT, Enone Ao ded 1 Abdor daRMS (W) calc for

c GhhtuMDQAIB: BABB15M, FourdBR0afiugr col urm chr omat ogr aphy
on silica eluting with CH2Cl 2: MeOH : NH4AOH 30
(8:1.8:0.2 v/v/v). Residual inpurities could be

r éxempde byt5col umm

(3R,4S)-1-[(9-Deaza-adenin-9-yl)methyl]-3-hydroxy-4-

(cyclohexylthiomethyl)pyrrolidine (19). A variation of the Mannich reaction
general procedure (above) using 20% 1,4-dioxane in water as the solvent and 0.9
mol equiv. of 9-deazaadenine afforded the crude title compound 19 (333 mg,
79%) after column chromatography on silica eluting with CH,Cl, : MeOH : NH,OH
(8:1.8:0.2 vilv). Residual impurites could be removed by column
chromatbgraphy on silica eluting with CH,Cl, : NH3 (7N) in MeOH (9:1 viv) to
afford title compound 19 (144 mg, 34%). 'H NMR (MeOH-d,): & ppm: 8.15 (s,
1H), 7.50 (s, 1H), 3.97-3.92 (m, 1H), 3.82 (dd, J = 19.1, 13.4 Hz, 2H), 3.08-3.00
(m, 1H), 2.84 (dd, J = 10.3, 6.4 Hz, 1H), 2.75 (dd, J = 12.5, 5.9 Hz, 1H), 2.67-2.58
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chromat ography on silica eluting with CH2Cl 2 : NH3
(7N) in MeOH (9:1 v/v) to afford title conpound 19

wd 26d/08856 34%9 . ' H NVR (MeOH-d4): S ppm 8. 15 (pg1/NZbbD4/000017

7.50 (s, 1H), 3.97-3.92 (m 1H), 3.82 (dd, J = 19.1,

13.4 Hz, 2H), 3.06-3.00 (m I H), 2.84 (dd, J = 10.3,

6.4 Hz, 1 H), 2.75 (dd, J = 12.5, 5.9 Hz, 1 H),

2 67 2.58 WD 2004/ 069856 PCT/ szoo4/ 000017 18 (m
2.48 (dd, J = 12.5, 9.3 Hz, , 2.37 (dd, J =

94& zf)ﬁﬁﬁ J@ 12§H§% %z 01%1) égg (%cf')w -1%0894}121@ Yﬁ)”g 20-2.08
(nfm, B 1. 9131@)2\%& zm/banzm 2 (51, @by 1.6621. 58 (m 1 §4), 3536-1.19 (m,
PR e g ) E

271 BO74,EXad| 62.62, 150 ( SRA9 3B .- 49.6,945b873520e135.20, 34.18, 27.48,
./9 %(I)rret hyl]-3-hyd roxy-4-(4-pyridylthiomethyl)-

py% 8 idine (20). The Mannich reaction general

procedure (above) was followed 10 to afford conpound

20 020) 8.43 (d, J = 7.2 Hz, 1 H), 8.42 (s, 1
Ex%jﬁbgl\ﬁé L 7.77 (d, J = 7.2 Hz, 1 H), 4. 64 (s,

2 |—03R 418)512-[(9 DEadi-a@Hnlrﬂ:SH])me'ihﬂ}3W roxy-44{4 w:i]:lyltﬂ iddnethyl)-

- Rurtofling 0 hoihiartich 3pion diferslsacadils [aipys) was folowes

16’@ &fford BOmPourict 206, "HIRMRS (D I8 ®R.43 (d,22=8.2 Hz3.1R), 8.42 (s, 1H),

oo 001 Tt TR ets 2 i By hpads A dnpag P iBogth do4

EXaH-'p12e1 B.QLHMz, 1H), 3.67 (dd, J = 12.6, 5.7 Hz, 1H), 3.50 — 3.15 (m, 4H), 2.78 -

SR I (SORA BI85 8 Yo FoL Lk s v Ao e
gene2.a 7@095&@ 55.9 alBov,ed4 #a81.50] HRMS] (MRO) talc #6f Gr-H,N.OS:
H??”XE%QF“UM e e S e A e

3.10 (dd, J=110 5.7 Hz, 1 H), 2.95 (dd, J =

11 1 H, 2.77 (dd, J = 10.8, 6.7 Hz, 1 H),
2.55123T§Ee§125¥(m 1H). 13C NMR (d4- MeOH) 152.7, 151.8.

1403&4R)]:B-I(96363123adkn'|u-@all)jnetml]3 -hydiroky-4-(@ethoxpaetyl)-

57 g?rrgqg iné: l&Zﬁ ezyg'%glq E%g&? éxnérg prg%géi.l%g}g&om) was followed

(3R aﬁgrdébotrmnlz@Ideyrh'bNMR Xdz,ﬂM{a@H) Gtz 65, a(tHe)nVJSBSXsan)iheﬂ. 18 —

t hyl r r n T ic

r egé)tkl g}’l g néejzzr%l ;'g?%c@{'jur %3% H); Belol‘\@p h” 0, 5.7 Hz, 1H),
2.95 (dd, J = 11.0, 3.3 Hz, 1H), 2.77 (dd, J— 10.8, 6.7 Hz, _1H) 2.41-2.29 (m,
1H). C NMR (d,-MeOH) 152.7, 151.8, 147.2, 131.6, 115.7, 109.5, 74.3, 74.1,
62.2, 59.6, 56.5, 49.4, 49.0. HRMS (MH") calc for C43H2oNsO,: 278.1612. Found

278.1626.

Example 1.18
(3R,4R)-4-(Benzyloxymethyl)-1-[(9-deaza-adenin-9-yl)methyl]-3-hydroxy-
pyrrolidine (22). The Mannich reaction general procedure (above) was followed
to afford compound 22. 'H NMR (ds-MeOH) 8.17 (s, 1H), 7.55 (s, 1H), 7.30 —
7.20 (m, 5H), 4.46 (bs, 2H), 4.10 — 4.00 (m, 3H), 3.55 - 3.38 (m, 2H), 3.23 - 3.18
(m, 1H), 2.88 (dd, J = 10.7, 5.8 Hz, 1H), 2.85 (dd, J = 10.7, 3.4 Hz, 1H), 2.68 (dd,
J = 10.4, 6.9 Hz, 1H), 2.38 — 2.30 (m, 1H). *C NMR (d.-MeOH) 152.6, 151.7,
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30 to afford conmpound 22. 1H NWR (d4-MeOH) 8.17 (s,
1H), 7.55 (s, 1H), 7.30 - 7.20 (m 5H), 4.46 (bs, 2H),

WQ200¢/069836 00 (m 3H), 3.55 - 3.38 (m 2H), 3.28CT/INZ20@/000017

(m 1H), 2.98 (dd, J =10.7, 58 Hz, 1 H), 2.85 (dd,
= 10.7, 3.4 Hz, 1 H), 2.68 fdd, J = 10.4, 6.9 Hz,
1H) 2.38 - 2.30 (m 1 H). 13C NMR (d4- MeCH) 152. 86,
151. 7, WD 2004/ 069856 PCT/ NZ2004/ 000017 19 147. 2,
139.9, 131.3,129.8, 129.3, 129.1, 115.6, 110.4, 74.5,
74143,2, 71899, 1. 3129.86120.34929.1, 4958, 1E8ANPUS, 77419 B9 62.3,

(- Deazaguani n- 9- yI)met hyI] 3- hydr oxy- 4- hyd
r%ﬁyﬁeazgh“;ﬁb 09|;)yrrol i di ne (23).

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

h a%lin rige (5) (154 ng,.1.0 mmol) and sodi um
a%:/éei{atele(()lS nmg, 1.0 mmol) were dissolved in water (2
m_(?Ra?Ri-‘t-ﬁg-tDaezaglllanih-Gryl)metbyaeﬁalhyidmy&ohlyﬂroxymethyl-

f 8
(PR (o ToraRr s Pl o B g Rycrggrionie
SASPY 120 h@mr@fﬂBadelumEmetat@m ngn1:0a8mal) iweredissbived in

e & G 208 p b aebiinr avait ided wobepis PERRIRRy o5y B2 bl 1.0

chnmn‘ataogrgaqﬁazagmrsmé (Fednegfik,andsTyng, CHBAgl ZheMe@do9, 64, 8411-
as the eluent, afforded title

[v/
7050 L6 fortdin o Tie Eastin wanlsimongt 85 G anvid b Siica gel
t o(1td‘|gz) wh’@lada@d bn@lﬂﬁb ﬂrfﬁd@’é%é@@v%at%g%tdr%eggalI%?ffléatlon by
oun ound to be 15 identical 1n
¢ AR RORRTN oA AR Py iR el Nt 611 W) as the
J elided, affdnesn tltleM&O%gfgn%%zt?\% 5%3@ acn@éé!frpreor)](co%Qer?Em to the
py R?'hsaf” ?Hé{ H’? P?g 26 éPfFfdran%né('ﬁt) thqﬁer%nawﬁ g/ﬁs found to be
af "@"“3@"”%”@W*ﬁm‘iﬂ@‘m??%%wsw%z<5§v%&‘ qo s Mg, Ghem
a S,
%@5 g&‘ﬁ%‘}?tg}%f - 3.98(m 1H), 3.92 - 3.80 (m
06(dd J =098 80H, 1LH. 2.90 (dd, J =

: H, 2.79 - 2.65 (m 2H), 2.52 - 2.3
?ﬁxali“ﬂ?'e%zigz - 2.15 (m 1 H, 1.57 (sextet, J = 7.3

Hz(sRm) 1- Qsma(zahypbxanﬁna-shw 33’*5})dr0)1y'3-¢- bM%y(tﬁf’orN@@pﬁ)
145, 21 91
48oy§rdl &n%( 4§5 Té I\%;@n()c rgact?n qetpezal p@ggﬁiﬁyee(apo@ was followed

(352 affS)d compound 24. '"H NMR (d4-MeOH/DzO) 7. gtgh(s 1H) 7 53 (s 1H? 4.06
y, y poxan I n
At I8 b L i B b rohi ) Hze A 580 Td, J =
ge‘m&ﬁ .5 pizp¢ B B 79 £ 2lB3v@), 20952501l D8R WUm, 4H), 2.22 - 2.15 (m, 1H),
1.57 (sextet, J = 7.3 Hz, 2H), 0.95 (t, J = 7.3 Hz, 3H). *C NMR (d,-MeOH) 145.7,
143.7, 131.0, 113.6, 77.0, 62.1, 58.6, 48.9, 48.5, 35.9, 35.6, 24.2, 14.2.

Example 1.21

(3R,48)- 4-(Butylthiomethyi)-1 -[(9-déazahypoxanthin-9-yl)methyl]-3-hydroxy-

pyrrolidine (25). The Mannich reaction general procedure (above) was followed

to afford compound 25. 'H NMR (d4-MeOH/CDCl,) 7.86 (s, 1H), 7.38 (s, 1H),
- 4.00-3.92 (m, 1H), 3.82 ~ 3.75 (m, 2H), 3.07 (dd, J = 9.8, 8.0 Hz, 1H), 2.85 -

2.70 (m, 3H), 2.55 - 2.42 (m, 3H), 2.37 ~ 2.15 (m, 2H), 1.60 — 1.32 (m, 4H), 0.90

(t, J = 7.3 Hz, 3H). **C NMR (d.-MeOH/D,0) 156.6, 145.6, 142.9, 129.9, 119.6,
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30 to afford conmpound 25. 1H NWR (d4- MeOH CDCI 3) 7. 86
(s, 1H), 7.38 (s, 1H), 4.00 - 3.92 (m 1 I—I), 3.82 -

W(32(705/06§Es62|'|) 3.07 (dd, J = 9.8, 8.0 Hz, 1 H) pc3/8Pa04/000017

O (m 3H), 2.55 - 2.42 (m 3H), 2.37 - 2.15 (m
2H) 1.60 -1.32 (m 4H), 0.9020 (t, J = 7.3 Hz, 3H. 13
C NWR (d4- MeOH D20 156.6, 145.6, 142.9, 129. 9, 119. 6,
WD 2004/ 069856 PCT/ NZ2004/ 000017 20 114.7, 77.4, :
63.0; 59.6: 49.4, 49.1, 36.6, 33.6, 33.3, 23.5, 14.09.
HRVG, £ M), 6£8! 60 § 0sg £16535 RN .
HNG My Ex:gﬁ”p?gé &925 gé"z} 8293 633531833, GY " Urms (vt
( FRIAfgy CieH2(M:Op8 3% B9 Faupd(H37i1689- y| ) et hyl | - 3- hydr
oxy-4-(2- phenylethyl)pyrrolidine (26). A variation of
the Mannich reaction general procedure (above) using
0.Bxamplede?R v. of 6-chl oro- 9- deazapuri ne (K. Imai,
8RI4g7ThRK§ID Yk - 6 . ded atfe title
ccgnpougr;%> g % chl«%s% éu"&% yl e}?%/g r°f(¥1e t andard
perﬁ*EWPﬂé’"ﬂt‘hﬂQl(@ﬁ) m&t‘lﬂr@tldm cbfntmte Mannicia rb@ctlon general
S H&éd&pe Y Yadyh, C ited_w th
TR (b i o thér el OB ¥t Eeplind gt mai

di oxane eln or be

ch?ftﬁm %frﬁfmr@wtbgﬂ%%yzen WQ)lﬂjfoWethhé:maSbﬂnpoumbﬂ-i(E{oﬁehe 2).

x/lwci/d)‘nﬁﬂgéé@gﬁg% bl?fen @%%)?dylpg%ga'urﬁﬁlgﬁgﬂf%bnﬂﬁ&re did not form a

MVESOHytign ) butga fsewn slurny whijch1weg | dilgteti2witls |1, 4 didkand bkfore being

(Spre@(@orbéd Bt §>mc:a1 dﬁ éali‘: ggﬁrgﬂn%rap%ysg‘y "qél-\ff'@ CH,Cl, :
2. '\éﬁpbr{ﬁ ely) fotovzep PYCHIGH : Me@H : (NH.OHL(51.5:05 ¥/v{ gave 26 in

1557 18R SRR MG M o BET 13 B2 . 1), 707

149. &H6), 4626s81H), 40B.(78 1HJ53.66 {mB2HNEB,315Eh, 481), %84 %dd, J = 11.6,

i EEe P2 ot 36 e il R55eE. o i

1.(2@0 MHz, MeOH-d,): & ppm: 151.62, 151.35, 145.02, 142. 99, 13811 129 84,

(38942 1%7& : %3?9%' 7 88yé1) 5'63%3’45] 45’ 51 VA X 35.26[,) 34.88.

pyl-pytroli

SN
% % -
NFLHG! + Qlj\/k) NaOAc, HCHO

Scheme 2

Oln
olu

Example 1.23

(3R,4S)-1-[(9-Deazaadenin-9-y'|)methyl]-3-hydroxy-44propyl-pyrrolidine (27).
A variation of the Mannich reaction general procedure (above) using 0.9 mol
equiv. of 9-deazaadenine afforded the crude title compound 27 (136 mg, 73%)
after column chromatography on silica eluting with CH,Cl, : MeOH : NH,OH
(8:1.8:0.2  viviv). Residual impurities could be removed by column
chromatography on silica eluting with MeCN : NH,OH (4:1 viv) to give 27 in 31%
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A variation of the Mannich reaction general procedure
(above) using 0.9 nol equiv. of 9-deazaadeni ne

WQPHHPe8E t he crude title conpound 27 (136 ng, PEBOY.2003/000017

after colum chromat ogr aphy gﬂ silica eluting with

CH2Cl 2 © MeOH : NH4OH (8:1.870.2 v/v/v). Residual
inmpurities could be renoved by colum chromat ogr aphy

on silica eluting with MeCN : NHAOH (4:1 v/v) to give

27 in 31% WD 2004/ 069856 PCT/ NzZ2004/ 000017 21 vyi el d.
NIvFeld 30RVEBQ0 MERHVEOH-d.$ ppm: 8.188s,45), 11 s71+513 91-3.85 (m,

(Rl 3,58 4B ) A% o 7 G 58 o v

1|—1)H) 2.084-.95 05, (H), 156)1.44 (1B61H), 489(ND1 3H)1033Q 5:82%m, 3H).

&Wﬁ (Q%’gﬁmﬁo “@%‘3&@@ g%@ 4@3%34’/5@ 11%375930 59, 115.55,

118258, 77 541826505994 4945, 585@336 89. 2@457 49.35, 48.59,
36.89, 22.67, 14.91. Exanple 1.

(3R 4S)-1-[(9- Deazahypoxant hi n- 9 yI ) met hyl ] - 3- hydr oxy-
4- Exalm;le-ngArrol idine (28). A variation of the Mnnich

t, | b 0.9 10 nol
R T G R s B GRS i b Bvems Acpropupyrrolicine
cc(ﬁ@)oluhd/aEStlcértQGf e Maﬁmcﬂ/&e@d‘t.bﬁrgeﬁ@.lam rﬁfbdéhﬁ%ﬂ@h@@é)%% 0.9
og'n@'eg'u@ag é/u I %qup%@traﬁ%%?rﬁﬁgl the q:rgge tltle compound 28 (90 mg,
( 951d’e)mhy@0mrdéﬂ¢r2€tbg?‘ghié Idn t@mcé émﬁﬁ%th @HZ%' WEOH : NH,OH
1 utl n

NG ?q”‘?’egy5e§'dVthaur't'%§ gt q%aZEeym%agmr%)womdobe KRoved
(mommmn baBhiatidrap @O%landéDauSh Vit IR 072 gfinééHl NH,OH
§1 253 \f/i/&/) %ol@'?\/e 38 55,35 %gy.%m QﬁaR goqgm-iz 1eQhhds, ~30%
1H)DCI2) 0ppih: 966 @ 1H) 1138 19, 1HD, 559-’@7%6(% rBH) :;UbéddoJ 9.5, 7.9

i e 4 59 o2 ehcEs B iy D075, (M 4£h095-1.46 (m.

12191)9341 1128 66, 3H)3 01040, é@(r953Hﬁ03c?NMFé*93ob8MHz4ﬁe8ﬁLd4 ~30%

%[2(; 2.80, 15.29. 20 Preparative rrP

i PeBPTor 4P, sWRi99e51i28.95¢ 114. 50 78.14, 6295 60.24, 49.78,
(3B, Sp7 B7hyzleoxys 49 (al kyl -, aral kyl-, and

aryl -thi onet hyl ) pyrrolidines. General Preparative

nmet hod. 4-Substituted-4-thiopyrrolidines were prepared
2Prepsmative Exayngieh! owi ng the nmethod detailed in

Preparative Exanple 1.01 for ound 32, but with
trfggﬁ%‘g‘f TBP RN ﬁssw&{’eﬂsmfr(%@%n&mm@rfh@mmlm-, and

aratlyl-thiomethyl)pyrrolidines.

General Preparative method. 4-Substituted-4-thiopyrrolidines were prepared
essentially following the method detailed in Preparative Example 1.01 for
compound 32, but with the modificatiqns noted for each Preparative Example and
using the appropriate sodium thiolate. In cases when the sodium thiolate was not
directly available it was pre-formed by treating a stirred mixture of NaH (2.85
mmol) in DMF (5 mL) at 0 °C with the appropriate thiol (2.85 mmol). After stirring
the mixture for 10 min, a solution of the mesylate (450 mg, 1.53 mmol) was
added as a solution in DMF (5 mL) and the mixture was stirred at RT until the
complete consumption of the mesylate was observed (0.5-4h)by TLC.
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using the appropriate sodiumthiolate. In cases when
the sodiumthiolate was not directly available it was

w(pf(gq,(,ngsmﬁd by treating a stirred m xture of NathrfNZ286/000017

nmmol) in DM (5 nL) at 0O Cwith the appropriate thiol

(2.85 mmol ). After stirring 33 the m xture for 10 mn,

a solution of the nesylate (450 ng, 1.53 mmol) was

added as a solution in DW (5 nL) and the m xture was

stirred at RT until the conplete consunption of the
k, HC{%E y@ad (0.5 - 4 h) by TLC. WO

2004 069856 PCT/ NZ2004/ 000017 22 Preparative Exanple

1.(3R.4S)-3-Hydroxy-4-(methylthiomethyl)-pyrrolidine  (32), Scheme 3.

et GO S

4nodY-jerieigoxiraEpny b3 aycy@xyﬁﬂwﬁroeﬁymethyl -pyrrolidine (29)

( 3RAR & rteyt;gggt @é&@a iﬁa%y'm%?%dég%éﬁ'\g %vgm%w%% and

GB rroI i'ne Evans' et’ a
2 goprnwletszlnm@z?@)%( mL165.§, mod4n M) 4@mol) cooled to -78 °C

did véP@r Hylﬁﬁ{emé}.}gfﬁg'd?e7é 2Cgc5r mmlrﬁgqgeg@bl@l Hé\g\:%%\ééc%gi the

coo ed to over After strrrin
C %amqghaﬁema%mmgd 2WVhelanueeys phdge wasteitsacted githiDCM (x2)

TRk o ke S S
weasiedriog (Mo Su.-. f\t@qmebmrgcmm@ctwﬁmmthymaaam 99 g, 6.74

g;ﬂ\'\/@@l (é@@%} mé\giaﬂ@listp 905 QQ%I ate rggf@mlw calc for
C&@UﬂN@S%NQJ %‘5%09%21\}'@@#}34 BC Pf%mutloochmqsmta@s&&MSO mg,
3118519%%00':9“%31 Q'RIZ)g wefd %%ér#' 8Na ogtlﬁr%%yégﬂbl%nsgf sodium

stthpﬂg"%euﬂogﬁngf §6dnr0w) in I?-?an@t mbxiand tie otxtumg, was stirred
f§|51 mc)luér% (]@M: ﬁ)garm Fl) m'i_s]@eF@ én?cgéoe%[}(fs:?\a?(%hrﬁgq)hases

uene
aoﬁf@araé?ﬂzl T%ar&zﬁﬁﬂc 'taM%r @ﬂedd S%sad dhegolverigempyethacreduced

S U Ml P RE s B B S i
rﬁ'@imt\wg} 4P mS5h EPArpgtroleem athergovafiord ntermegizs 31 (210 mg

Et@@d ﬁﬁﬁdlobg%F” e Q&Dtlérpoﬁfﬁ@ﬁ%térﬂ Hﬁ@daﬂb? Lgl%;ag treated

solution o IS na eri

né‘t”ﬁh%‘i:l ({ snlrbL)AfWeisi 1 e s@diovay t:rPﬂC@nttﬁteeio FDNesAiq eive title

1 dbmpduad s HE'@@ON@%MC SR bRt 98%?)3/”&%35&91 RisHfie was
title caonmpound as a solid residue

s%solvménédﬁq éﬂq é’§-| 0 DAnor Nl\/&wmel@s) AndHe saleentirpmoved
o} |
?; égﬁ 1MHWI\/R g 2)84'12 (33)/;’31@@ H£1_61 l-?)oh‘é?n(‘dd{_l?,rm’l’fg,?a iz 1.
354 fdh J B8 ﬁﬂ Hz R, %85@1 (ei12.8, 01z, 9H)53.22 |, Ji= 8.7,

H)3 4281 08173 L 768 ZmB1HP-Dsdiz.2.d0 [, 213, 2%d 49, 3oJ(m 2H) 2.13
(s 3H). *C NMR (D.O) 73.5, 51.5, 48.6, 45.2, 34.3, 14.9.

HO : R (i) NaH, RSH MeS
MsCl, EtN' )
k :NBoc © Pr2 k:NBOC (i) cHCI, MeOH K :NH.HCI

HO HO . HO

29 30 R = OSO,Me 32
31R=SMe

Scheme 3
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25 3.4 Hz, 1 H), 2.73 - 2.66 (m 1 H), 2.58 - 2.50 (m
2H), 2.40 - 2.30 (m 2H) 2.13 (s, 3H). 13C NMR (D20)

WGO@30G0688E6 S, 48.6, 45.2, 34.3, 14.9. HO MCl, ptidB0d4/000017

R (i) NaH, RSH MeS NBoc NBoc (ii) cHCl, McOH NH. HCl

HO HO HO 29 30 R = CsO2Me 32281 R = SMe Scheme 3 WO
2004/ 069856 PCT/ NZ2004/000017 23 Preparative Exanple
1.02 (3R 49)-4-(Ethylthionethyl)-3-hydroxy-pyrrolidine
(33). Follow ng the general plr;)cedure outl i ngdt above,

me 0. 880 mmo was processe o]

f?%dlp%" V% ei%ﬁgnls%zd 33 (100 ng, 0.506 mol, 58% . 1H
NMRR(42)04-(Ethgthiomethvi)-3-Hydroty-pyrroldimg (68, Fo]loWnrinth&general

{ frobEepre offined aibd Wesviate 381280 % § 996 mibol hias srgdsssed to

Hzaffard Hjle compéund 38 B50(mg, QL5068 mnil, A8%)( dH NMR (D) 4130 - 4.24

S B9 5344 & W8 P 2 00, 457 oy Tr2ecB g vk, T4 (oo,

RWS1(2M-I+E)1 izl ¢HJ, & 0TCHId] GNOB2.2, 5G2HE 9T, 2Eeunzlss (m, 1H), 2.46

1574 i AP H 2 5 AP b R 7412 319 R 00

(32:;6 ko oA G1g44.Be 31JerzR @l 14KoCcEHRMS (MH"blcmBgf@bQ:y}e,sNOS
0.894 mmvol) was processed to

TRasY, (tégq%@&z%a mol , 73%. 1H NVR (D20) 4. 41

- 43715 (m 1 H), 3.67 (dd, J = 12.3, 7.2 H, 1 H),

3. Phekfshve) xarég,é,s, $.2t 190, 3.27 (dd 3128

J=12.2, 5.6 Hz, 1 H), 2.76 -

'2 (ﬁgBQ$r)‘-3 !:lypli;oxy24-(31ropyuhl‘ﬁme(thyl)wyrollﬁ|rﬁQ (3pxt etFolidwing the

t
7 Sl Louhen, o Sredlly 90054 DB pon s
( I\/PFQFG?@@'ddO faffordGBHI'SINGBg, 0.636 M4 73%nutd NV (DA0)64.420 4.37
f t a 1

S S I 5207 S O RRP ek 13 CeS PR R

hydrd@rﬁ @r g, 1958.21 (dd, J = 12.2, 5.6 Hz, 1H), 2.76 — 2.71 (m, 1H), 2.61 -
2.50 (m, 4H), 1.59 (sextet, J = 7.3 Hz), 0.95 (t, J = 7.3 Hz, 3H). "°C NMR (D.0)
73.6, 51.5, 48.6, 45.7, 34.1, 32.1, 22.7, 13.1. HRMS (MH") calc for C4H4sNOS:

176.1104. Found 176.1106.

Preparative Exampie 1.04

(3R,48)-3-Hydroxy-4-(isopropylthiomethyi)-pyrrolidine hydrochloride (35).
To a solution of 2-propanethiol (0.36 mL, 3.8 mmol) in DMF (10 mL) at O °C was
added 60% NaH (145 mg, 3.6 mmol). After 10 min. of stirring a solution of the
mesylate 30 (565 mg, 1.91 mmol) in DMF (10 mL) was added. Stirring was

continued while the reaction was allowed to attain r.t. After completion, the

reaction was quenched with aq. NaHCOs, toluene was added and the reaction

was processed normally to give the crude intermediate which was subjected to
column chromatography on silica eluting with petroleum ether: EtOAc (4:1 = 1:1
viv) to give the clean intermediate (3R,4S)-N-tert-butoxycarbonyl-3-hydroxy-4-
(isopropylthiomethyl)-pyrrolidine as a colourless syrup (490 mg, 97%). NMR (300
MHz, CDCls): & ppm: 4.18-4.11 (m, 1H), 3.72-3.60 (m, 2H), 3.28-3.18 (m, 1H),
3.13 (dd, J = 11.1, 6.7 Hz, 1H), 2.95 (sept., J = 6.7 Hz, 1H), 2.69-2.50 (m, 2H),
2.33-2.22 (m, 1H), 1.46 (s, 9H), 1.29, 1.27 (s, 3H each). '*C NMR (300 MHz,
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To a solution of 2-propanethiol (0.36 nL, 3.9 mol) in
DVF (10 mL) at 0 C was added 60% NaH (145 ng, 3.6

Wm#}msﬁ.fter 10 min. of stirring a solution ofpctiA&28R/000017

mesyl ate 30 (565 ng, 1.91 nmmol) in DMF (10 nl) was
added. Stirring was continuex while the reaction was
allowed to attain r.t. After. conpletion, the reaction
was quenched with aq. NaHCOBi tol uene was added and

t he reactlon was processed nornally to give the crude

bj t d
Eﬁ@ém%' @’h B’nn?l SRR Brl 7 dgg'e? & &lAY eemsrsion of
Etrﬁi@nme(ré) 1154-9’3  1791973Q78/48) 7n@4g| (\52 8t1h62<55¢a(r49 69, 49.42), (46.13,

l{ie%egé'\ﬁ &%3%8?&3@3780@@@9 3Aﬁ951}|8&9f this material in MeOH (10

( |rab)pwa$)yr’etaﬂed0fvm't hyIN (mnthmd(mal_)ast 20 cglferBbeniA. to give the

Sygig@e &t upg éfwrgc ‘2’3 u%%j @%‘%% #BCD%rng;hstyE%re@ﬁ?on

1H), 313(dd J=11.1, 6.7 Hz, 2.95 (sept., J

'@r% %WE;E%.M %250(m 2H) , 233222 (m 1

29, 1.27 (s, 3H each). 13C NMR
( 30B,4%)- (amlmemm&s&miwﬂﬂendmeqeeﬁ FAbwiFidGh8)general

Orprggérdéllg% g?é sorre %?%1%}08@88 dOUbV?g (\%goe htgr%s%rocessed (o)
74afﬁ>gc) 36 (B Bi, 15215 rgmql 409). 6H Ni;dm 44@—1433? (rtn 1H), 3.66
= sol uti on
SdS) s % Eh e e el Bl P e s, 0
lglf@z:dgt) 3.2H@d, U4 14.2)5.8tHA0HS; £ 18 - a@on(hn 1H)02. extw@ Sd@n, 4H),

u 1,.C I I
Vet en- 4y e 2RO 5 o B bl eaine. 2Hs 6 MR (0,0
SRﬂS‘ﬁwl @Bi6, ws:m szt al7), - .y dn gxylsm/rltrrﬁkwdmlg) calc for
roceaure ou I ne apove,
%/_‘Z%N 3@8‘(%8 f&%uggq;@q%%f)) was processed to 10
afford 36 (284 ng, 1.25 nmol, 84%. 1H NMR (D20) 4.40
- 4.36 (m 1H), 3.66 (dd, J = 12.3, 7.2 Hz, 1 H), 3.48

(dd, J = 12.8, 5.2 Hz, 1 H), 3.26 (dd, J = 12.8, 3.1
HPrepardtiveExampled,08) = 12.2, 5.6 Hz, 1 H), 2.76 -

2A)§R ﬁﬂfdﬁyépfx&% @%ehyﬁp?o‘?ﬁé@l)?p{}'}foyd%ﬁe?1@791;' 5%}q§lgx}ving the

13ENEMR roeeure 7@itiiedS Abbye, 48136ylatéf530 (388. Ayg, 3100, mmol) was
3

Tosesste ety 374550 By YaS o MRl R) 5T ve24 (. 5,
(34;23&8%:4 I&Il Wdﬂcb)x? 56 (deh ey 12 ] BiTeitihyib); pyusr(d{:u d=n2.6, 5.2 Hz,

n nera 0 n
A e A U 5 m, 1)
t7 ozaﬂ\twaréﬁ) 18692 160.5, 0269, 112r7b6)73 4,+51l\mvlas(4;)ze)5 3431 -
m

Preparative Example 1.07
(3R,48)-~(4-Fluorophenylithiomethyl)-3-hydroxy-4-pyrrolidine (38). Following
the general procedure outlined above, mesylate 30 (281 mg, 0.951 mmol) was
processed to afford 38 (160 mg, 0.607 mmol, 64%). 'H NMR (D,O) 7.49 — 7.42
(m, 2H), 7.19 - 7.06 (m, 2H), 4.41 - 4.36 (m, 1H), 3.60 (dd, J = 12.3, 7.7 Hz, 1H),
3.48 (dd, J = 12.8, 5.2 Hz, 1H), 3.27 — 3.16 (m, 2H), 3.07 (dd, J = 13.8, 6.9 Hz,
1H), 2.88 (dd, J = 13.8, 8.3 Hz, 1H), 2.45 — 2.38 (m, 1H). *C NMR (D,0O) 164.2,
160.9, 133.7, 133.6, 129.4, 116.9, 116.6, 73.3, 51.5, 48.4, 45.5 355. HRMS
(MH") calc for C11H15NOSF:. 228.0853. Found 228.0856.
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438- 4.34 (m 1 H, 3.56 (dd, J = 12.2, 7.7 Hz, 1
45 (dd, J = 12.6, 5.2 Hz, 1H), 3.26 - 3.00 (m

H,
W@H}"’«‘/Uz%ag (dd, J = 13.7, 8.3 Hz, 1H), 2.48 - 2PCITINZI0P4/000017

1H). 13C NWR (D20) 134.5, 13Q.5, 129.9, 127.6, 73.4,
51.5, 48.4, 45.5, 34.3. 25 Pr barative Exanpl e 1.07 .
(3R, 4S) - (4- Fl uor ophenyl I t hi onet hyl ) - 3- hydr oxy-4-pyrro
idine (38). Following the general procedure outlined
above, nesylate 30 (281 ng, 0.951 mml) was processed
to afford 38 (160 ng, 0.607 nmol, 64% . 1H NWVR (D20)

4 , 7.19 - 7.06 (m 2H), 4.41 -
e 'J‘“’Aéziﬁé}“é 10&(421(1 J =123, A7 HzH)lH) 3. 48

(d@R )<44Chigroghenylhiomethiyl)- 33h32&roxy31-ﬂﬁréls_u.naf(m9) BFQTowmg
(dtﬂe g%q)erélfg: Q%ea%rg g@h?d Jab'ég% mei)g@{eﬁ%h( «ﬁé@%gfegg @mol) was

16@'ogessgggo'aﬁoﬂc839 62121:29 @.76Irhfmof, 9194)6. &4 NRR @-rﬁéoﬁn 7.51 -

4 5. for Cl1H1
o 45275871 2 b e) Yl £ G0aT Bpoiues S5 184 07 120, 7.6 bz
Pdﬁ)NZﬂGO(MO@@GﬂZM 425 Han enad. 28 ivE1ExangHe 23930@d J=13.6, 9.0

(3,490 bseCoppheny! i gipd Loy 5500 by Lol o

abd/® 49 . 51136.80 (245 my, 0.83 nmol) was

processed to afford 39 (212 ng, 0.76 mol, 1%. "H
NVR (d4-MeCH) 7.51 7.39 (m 2H), 7.35 - 7.31(m 2H) ,
4. PygparativeExample 19 3.59 (dd, J = 12.0, 7.6 Hz, 1

égR&ZS‘%%@gglo}aﬁhé@éﬁéoés&gﬁg:ﬁ?)l/d@%g’yrgcﬁ@ng '(%c?)sépouowing
( e Beppral IBoadvrR eMH0gd 2B6ve], méddatd 30132109mg13Q}28mmol) was

74pr§cess§818aﬁ§r% o (185, PBsS mrdd, BIEP TN SP5S _ 7 15
( :{m 48) - 430 3- €85 ¢mopeByse fidonst L) 7.3-Hy dHRX34PYdd, Ql £ 12,7,

iy o W, 394 LU, 12 8670855 = St Hoeedeerian om
7o1Hif f’&le\gB (P1OR 13619, 131 Bgsam@rmzs :571%)31 112I7NM?<3@DB@}5 48.4,
(d4d%%\]3% Olez %ﬁm«;g‘ ('élzﬁ)) Cfé‘—tl) %OE% é‘?gpﬁg%q -%05?57 )5. 1 Found

HR440556(8)3. 28 - 3.04 (m 3H), 2. 89 (dd, J = 13.7, 8.3
Hz, 1 H), 2.49 - 2.41 (m 1 H). 13C NMR (D20) 136.9,
134.7, 131.0, 129.3, 128.1, 127.2, 73.4, 51.5, 48.4,
48reparaiive Exaramte 1M%+) cal ¢ for CL1HL5NOSC :

244R¥8)-4((BenzfNiBthethyl)-3- -hydroxy-pyrrolidine (41).  Following the
general procedure outlined above, mesylate 30 (1.10 g, 3.7 mmol) was
processed to afford 41 (730 mg, 2.81 mmol, 76%). 'H NMR (D20) 7.40 — 7.27
(m SH), 4.26 — 4.22 (m, 1H), 3.74 (s, 2H), 3.56 (dd, J =124, 7.2 Hz, 1H), 3.37
(dd, J=12.8, 5.2 Hz, 1H), 3.21 (dd, J = 12.8, 3.0 Hz, 3H), 207(dd J=124,55
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, 454, 35.9, 31.8. HRMS (MH") calc for
C12H1sNOS: 224.1109. Found 224.1102.

Preparative Example 1.11 :

(3R,4R)—3-Hydroxy-4—(methoxymethy|)-pyrrolidine (42), Scheme 4. The diol
29 was manipulated according to Scheme 4 to afford 42. 'H NMR (D,0) 4.30 -
4.26 (m, 1H), 3.52 — 3.28 (m, 4H), 3.22 (s, 3H), 3.15 ~ 3.00 (m, 2H), 2.48 — 2.37
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244.0556(8). 20 Preparative Exanple 1.10 o
(3R, 4S) - 4- (Benzyl t hi onet hyl ) - 3- hydr oxy- pyrrolidi ne

wd %b)nedsed | owi ng the general procedure outlinedTAm¥E/000017

nmesylate 30 (1.10 g, 3.7 mml2 was processed to
afford 41 (730 ng, 2.81 mmol ,%676% . 1H NVR (D20) 7.40
- 7.27 25 (m 5H), 4.26 - 4.22 (m 1 H), 3.74 (s, 2H),
3.56 (dd, J = 12.4, 7.2 Hz, 1 H, 3.37 (dd, J = 12.8,
5.2 Hz, 1 H, 3.21 (dd, J = 12.8, 3.0 Hz, 3H), 2.07
(zd(zﬂﬁ 18 = TE2NHIR @%7&1& 73 6H)58 825% i%i :?7@7 nggw@ ey cale for
12%5"%4“922733(‘0’7% %OU®133 Qﬂz?— 5 45 4, 35.9, 31.8. HRMB
(M#) calc for Cl12HI8NCS: 224.1109. Found 224.1102.

30 Preparative Exanple 1.11 o

(3R 4R) - 3- Hydr oxy- 4- (et hoxymet hyl ) - pyrrol i di ne (42),
Scheme 4. The diol 29 was nanipul ated according to
Schenme 4 to afford 42. 1H NWVR (D20) 4.30 - 4.26 (m 1

H, 3.52 - g"H?MFszz(s 3H), 3.15 - 3.00 (m
2HI0—2. 48 -.( 9 04/ 56 PCT/(INE2804/ 000017 RO
(m 1 NBo]:S > NVR ((D20) 72. 1 Hoc (HIMGClLEPoxane 46. 7 & “NH.HCI
45. 7. 3c: for NC2: 1320/1619 Found
132. 4012, 5( A 2! |mgmé|vF HO (3757 “NERERS DI EAi0
HO(|) g\aH R RO7- (|||) TBAF, THE NBoc NBoc (ii) 4M

13 oxane NH HC1 HO 45% (3 steps) MOMO | 72 - 8B9% Me, 42
(2 steps) HO 29 R= Mg, 42 R = Bn, 43 Schene 4 R=Bn, 43
Preparative Exanple 1.12 Scheme 4 o
(3R, 4R) - 4- (Benzyl oxymnet hyl ) - 3- hydr oxy- pyrrol i di ne

(4 pardive Bxathpid 18 2di O
(3R,4R)-4-(Benzyloxymethyl)-3-hydroxy-pyrrolidine (43), Scheme 4. The diol
29 was manipulated according to Scheme 4 to afford 43. 'H NMR (D20, free
base) 7.32 — 7.15 (m, 5H), 4.36 (s, 2H), 3.92 — 3.85 (m, 1H), 3.35 (dd, J = 9.8,
7.0 Hz, 1H), 3.24 (dd, J = 9.8, 7.8 Hz, 1H), 2.97 (dd, J = 11.8, 7.9 Hz, 1H), 2.75
(dd, J =124, 5.5 Hz, 1H), 2.57 (dd, J = 12.4, 3.4 Hz, 1H), 2.36 (dd, J = 11.8, 5.7
Hz, 1H), 2.15 - 2.05 (m, 1H). "C NMR (D,0) 137.6, 129.0, 128.8, 128.6, 74.7,
73.1,71.0, 53.2, 48.0, 47.6. HRMS (MH") calc for Ci,H1sNO,: 208.1332. Found
208.1329.

Preparative Example 1.13
(3R,48)-4~(Cyciohexylthiomethyl)-3-hydroxy-pyrrolidine hydrochioride (44)
To a solution of cyclohexylmercaptan (0.47 mL, 3.84 mmol) in DMF (10 mL) at O
°C was added 60% NaH (145 rhg, 3.6 mmol). After 10 min. of stirring, a solution
of the mesylate 30 (565 mg, 1.91 mmol) in DMF (10 mL) was added. Stirring was
continued while the reaction was allowed to attain r.t. After completion, the
reaction was quenched with aq. NaHCOQ;, toluene was added and the reaction
was processed normally to give the crude intermediate which was subjected to
column chromatography on silica eluting with petroleum ether : EtOAc (1:1 v/iv) to
give the clean intermediate (3R,48)-N-tert-butoxycarbonyl-3-hydroxy-4-
(cyclohexylthiomethyl)-pyrrolidine as a colourless syrup (428 mg, 71%). NMR
(300 MHz, CDCly): 8 ppm: 4.17-4.09 (m, 1H), 3.72-3.60 (m, 2H), 3.28-3.18 (m,
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10 29 vvas mani pul ated according to Schene 4 to afford
NVR (D20, free base) 7.32 - 7.15 (m 5H), 4.36

W‘Z%"“@ﬂ)s’ﬁs 92 - 3.85 (m 1 H) 3. 35 (dd, J = FCE/NZ204900017

Hz, 1 3.24 (dd, J = 1 H, 2.97 (dd, J
:11.8,H)7.9 Hz,(l H) 275 (%d J =12.4 55 H, 1
H, 2.57 (dd, J = 12.4, 3.4 Hz, 1 H), 2.36 (dd, J =
11.8, 5.7 Hz, 1 H, 2.15 - 2.05 (m 1 H. 13C NMR
(D20) 137.6, 129.0, 128.8, 128.6, 74.7, 15 73.1, 71.0,

531H), 348-3209 47, 6), PRNE. 64/kn) 28al 260- mssc@ilrzfﬂml\@@z 2. 23 (m, 1H),
e ratlve
20@961@ 3L YR R0 D oMeBHE] 5. 1S b8 hyihof Par s (m
hy&h‘)od BIMRI 8004z, CADCT 5 ppan (bt @Rat@ome peaks are doubled due
i ¥ 0o SR BB rtse) KEHP11 48 St T o Thibh) (5200, 2.5,
1048970, 4943)5(46.24, 49,413, 4026)133@Y, 303t BE 22“3’;%*75‘2?.%??6 12, A
CSBRHey s T e M T A s i ke bine Kt (o
atrola) at 40 £C féf 8@ mis.otpdied itign lcrddbetltlef &ﬁﬁ%ddﬁg ﬁghltcﬂewas used
t ol uene was adde
?euog{:éfgﬂgﬂ %a%@“qws&%a normal |y to give the crude
i nternedi ate which was subjI ect ed t_ot hcoI ;erl cum et her
il ting w etro
Cr}:&?@ﬁ%&@g}lq s’ I I;?vg ;Jhle gl ean i ﬁter nmedi at e
(3%;4@)4N4yd;nky-&4h(ﬂqawmﬂhw}eﬂ'gyi)bp’ﬁfﬂm{né 4(')5l)J " eFSogowing the
coO
R S TR TNt B8R i) v
4.prcessedtd afford MB, (165 7y, D. 401167r€1ﬁ‘10| 23@% 3’HZﬁM32 g!:ﬁog@(a,zVQ J=
202‘36‘4496?@)592&!3@ / Plznggzogg Eo5H kAR E% ;5 S adiaal > o, 7.6
( rhiz, TH)) 3.57 1dQ6/ £ 2. &19)5 HE, 8,13, ZZ(&ch 2hl}3 6, ¥. ﬁﬁzhﬁ)la 34 -

ggo%?lm:rzs'%@ éi.) 2 %d_?grﬁ'm Hgnoh%ﬂﬂénbéghg%ﬁéaﬁgg 4r 822.9, 73.4,

d(ﬁ]kﬁ etB.4luét .3t 31.8] OMRMSNMHS) cdic Gor CHAMREOD: H34HRb, Found
7 1 90@75 57, 74.72), (52.80, 52.55), 5 (49. 70,

4% %3 (46.24, 45.41), 44.26, 33.99, 33.93, 31.90,

28.87, 26.43, 26.12. A solution of this material in

ng?é% %%?g@xéﬁﬁ)?n nrq?ge& vwetPhézcrNufjgotnFtl)el_?orrégungt)

A4 A3RHSH3-Pydrowy-del 2- menthhyIHpnyrmnuhmhydrothmnde (49), Scheme

LT e N -

( 43ty FoF ( Ghinhy under argemet GFC ywazcazmeﬁa OW Bulnes TRIFQZSB3 mL,

mes ﬁ%l)se%d(tﬁé %egry red1 so%tsjgtlomﬁo}'t tlrrmg without coollng for 10 min. After
re-cooling to 0 °C, the aldehyde 46 (335 mg, 1.56 mmol) [G.B. Evans, R.H.
Furneaux, A. Lewandowicz, V.L. Schramm, and P.C. Tyler, Second-Generation
Transition State Analogues of Human Purine Nucleoside Phosphorylase, J. Med.
Chem., 46 (2003) 5271-5276] in THF (5 mL) was added and the mixture stirred at
rt. for 12 h. The reaction was then quenched with water (1 mL) and extracted
with dichloromethane (100 mL). The organic phase was washed with sat. aq.
NaHCO; (15 mL) then water (15 mL), dried (MgSO0,) and concentrated in vacuo.
The residue was subjected to chromatography to afford a ca. 1:3 cis/trans
mixture of (3R,4S)-N—tert—butoxycarbonyl—3—hydroxy—4-(2-phenylethenyl)—
pyrrolidine (47) as a syrup (290 mg, 64 %). '"H NMR (300 MHz, CDCly): & ppm:
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wd"imu/%d)smﬁ 4.51 - 4.46 (m 1

processed to afford 45 (105 ng, 0.426 mol, 36% . 1H
NVR (D20) 8.42 (d, J = 7.2 Hz, 2H) 7.82 (d, J =7.2
H, 3.74 (dd, J = #erAz2004%00017

5 Hz, 1 H), 3.57 (dd; J = 128 5.5 Hz, 1 H), 3.44

-(dd J =136, 7.3 Hz, 1 H 2834 - 3.22 (m 3H), 2.78

- 2.60 (m 1 H. 13C NWR (D20) 164.1, 139.4, 122.9,
73.4, 51.4, 48.4, 44.3, 31.3. HRVMS (MH#) calc for
C1O0H15N20S: 211.0900. Found 211.0908. 20 Preparative

E?%ls)%% &é’d?@xﬁﬁz?_@z:l;hg 9 e Dy 6,85 (81§ i 180, 8.1 He 1H)

hybl‘t‘o(rlml‘d-ﬂ Ae57((#0RH) ST B2 (e, 2&5) 2783 (mn, Qth‘e#ﬁ(soﬁHO),fms 7.27 (m,

Y SRl TRy R SR UEE R G 516 ez Ot 4T g 10

BUAL65 i(m, THB, (22B3mni2H), 2.883 (mdH), drd (megmeep‘or edsolution of

SIS B Plo T RGP Al o o

1.(260 mg)land[tﬁe&us&rasnm wBs Istlrred:undmmn(atmsphere of hydrogen for

SRR frraord S SPUBHT ed Retabuae, muVadile g ive, (R AR tert
Pubitowy clibohg@eshytroBhéspipbenlaibd) pydrolidibel .(48)Che i syrdp, 254 mg

i 20 uble S NPGRh P, ChokD s B iR H, 204 k. 347 (m,

th:em qOZr(aheeh) vi.6h(re2ter 2(0% () Hands2eh r adt ed4$ﬂ WHJ, .45 (s,

| QE@%?@&W%&@B@% The g%‘gg%ﬂit£p"%§’% ﬁ@fe ot.tﬁed due

drﬂoaﬂbw MoSitsiondf retamend)t 158 €0 14D.082408. 83 17271, eeBre 79.88,

Qﬁajﬁg %%}n‘é;é 1, éﬂosp&a 13%s aﬁg&) ?466'” UL £Pa1 Hiabo, 28,01

(3ﬁa 4Sottoh edf tintbrheniate 480@8Y% Ima -MEE sy ﬁwatrﬂhslnmbahh) was

e%c{%«;‘o o %5%%} i 398 e %%&ﬁ%@%‘g@(s o0 min After

PGBM2068 HD86RENt ABvdduanrid dzet¥ropifig With tolBerf® thd.crdde title

= 15.9 Hz, .. 6.03 (dd =159: 8.1 Hz, 1 H),.

4. ‘i°1“FZC%H”d1(3?%)‘,@>33.'g‘ﬁ'@ﬁﬁiﬁop}l’e§Y'§‘g‘y‘3wrr°i‘éfi‘%¢é%Cﬁtoﬁﬁde 79 was

H) obtind® ab % sd)(20Z vy, 0892MmbIMN102 96) . "HONBIR (Bd0 MHZE MeOH-d.):

11,6 Hz, 1 H), 5.43 (dd, J =11.6 Hz, 10.0 Hz, 1

4. 4 PPPnY 14 @% SH)g4.83 (121592 fb y = (B 54tz é"@eg%ﬁq(dd J=

(1215%3 4oy, (1&) Hth (ddTQ =a1t§@|298 Henmy‘ 3502 aaequhsaq@ 14-| 2.71
In e ano

Pdf®; 5%23@%5’) H‘Hd1@ﬁé%d§ﬁeh§?&ﬁ‘ i stq NN%(QQHd\éHZaMeOH-

at gpspiprt 1.1y dpeeen 1060i8g 127 b, 75 56754 64, 145784 Y. 28, 35.18,
the ‘'sol vent was renoved I n vacuo to gl ve .

(3P44%) -N-tert-

but oxycar bonyl - 3- hydr oxy- 4- ( 2- phenyl et hyl ) pyrrol i di ne-
(48) as a syrup, 254 nmg (87 %9. 'H NWR (300 Mz,
CDCI3): Sppm 7.10 (m 5H), 4.00 (m 1H), 3.47 (m



10 2H), 3.07 (m 2H), 2.67 (m 2H)H)2 Ogc(mmll—l),ol. 83
1. 54 (m 1H), 1.45 (s, 9 1 ).
W%d‘% S ppm (note that sonme peaks are HgE&Z@%MOOO””

due to S|OMICOHV€TSIOH of rojanmers): 155.17, 142.083,
128.83, 128.71, 126.37, 79.88, (74.94, 71.26),

(53.17, 52.90), (49.90, 49.34), (46.11, 45.52), 34.41,
33.69, 28.91. To a solution of internmediate 48 (254
ng, 0.87 mmol) in nethanol (10 m-) was 15 added 12N
(conc.) HCl (4 nL) and the ion stirred at 40 C
for 30 mn. After renoval e solvent in vacuo and
azeotroping with toluene, th de title conpound

( 3R S) 3- Hydr oxy-4<( 2- phenyl et hy tol i di ne

hydr idode AGHREP BT ai ned as a (202 rTg,

0. 89 |, 1079 o HNVR (300 Mz, MeOH#): S ppm
7.14 €m 5H), 4.22 (m 1H), 352(dd.. 11.8, 7.4

Hz, 8H),43.39 (dd, J = 20 12.3, 4.9 Hg, 41<citbransam114,
(dd, J = 12.3, 2.8 Hz, 1 H), 302(déi He,
H, 2.72 (m 2H), 2.20 (m 1H), 1. 4(m 1H), 1.62
(m 1H). 13C NWR (300 MHz, MeOH d4)|:H.3appm 142.94,
129.93, 129.89, 127.56, 75.56, 52.9Q, F#8.55, 47.28,
35.18, 34.44. WD 2004/069856 PCT/ N4Z2004/000017 29
OHC "Wttig" H \~ NBoc [C6H5CH=PPhY]+ Br N-Boc THE

47 (cis/trans-m xt uyee H2, Pd/C EtOH HCI
OH NBc HO 49 46 hems 5 Preparative
) 4- propyl - pyrrolidine
hydr ochl o 52) 5 The synthesirs_of this conpound
B general Heute outligedain

MeOH

1

WS a8
Scheme 5

Preparative Example 2.02

(3R,48)-3-Hydroxy-4-propyl-pyrrolidine hydrochloride (52)

The synthesis of this compound follows the same general route outiined in
scheme 5 [see Preparative Example 2.01]. To a suspension of
ethyltriphenylphosphonium bromide (2.9 g, 6.93 mmol) in dry THF (15 mL) under
argon at 0 °C was added 1.6 M.BuLi in THF (4 mL, 6.40 mmol) and the deep red
solution left stirring without cooling for 10 min. After re-cooling to 0 °C, the
aldehyde 46 (580 mg, 2.69 mmol) in THF (10'mL) was added and the mixture
stirred at r.t. for 12 h. The reaction was then quenched with water (1 mL) and
extracted with dichloromethane (100 mL). The organic phase was washed with
sat. ag. NaHCO; (15 mL) then water (15 mL), dried over MgSQ.) and
concentrated in vacuo. The residue was subjected to chromatography to
afforded (3R,48)-N-tert-butoxycarbonyl-3-hydroxy-4-propenyi-pyrrolidine (50) as
a light yellow syrup (165 mg, 27 %). To a solution of intermediate 50 (165 mg,
0.73 mmol) in ethanol (10 mL) was added 10 % Pd/C (60 mg) and the
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schene 5 [see Preparative Exanple 2.01]. To a
suspensi on of ethyltriphenyl phosphoni um brom de (2.9

w@2009083s¢mol ) in dry THE (15 nl-) under ar goprcanNz0@000017

was added 1.6 MBuLi in THE (4 nlL, 6.40 mml) and the
deep red solution left stirri®ng w thout cooling for
10 min. After re-cooling to 0 C, the 10 al dehyde 46
(580 ng, 2.69 mmol) in THE (10 nml-) was added and the
m xture stirred at r.t. for 12 h. The reacti on was

t REBPEHARIN tWe%ithdu‘H%F g rﬂ[ﬁéﬂhe}e ept%dr&?%rf ¢ 5gd A(\Jtetrtﬁltréatlon

di chl or onet hane organic ase was

withey solvent weg. radeeveds i yscm tp glh@n(BRa‘tSéfN(tqrﬁbntpyycarbonyl -3-
dn 0 n a Th
D R Fomarbar Lot S5 of PolME, (200
( M3 DN érmpfbu3 s&;ﬁc%ﬁ on§H), B.61-3r5Gx{m, 431), Goeny.H 8 gy, 1H),

1916t (5 Srontyl BN YELL PP G155 By Pt

i riHot ﬁ@ﬁg] 89 m'g BEI%) ;M?JN%SSS? éhgfg)%lgﬁcgé(&(bpn‘g}[nowmat some
wde2L T S TREENE 11 SR SRR 8 g BYorcy an g (7550
Am%ia)f(sezgaszl\l_a?)e ﬁq B4, 40008) (M6, 1989516 NTBACOM, i 28.85204 07t 04.47.
%;ﬁc/?r %)%gﬁ on f'BW%QP?%H?%%@y%a%‘”}f') DrOptheqs A 19gL) was
%md 1é2N NN‘R )(130D(4 iy anCIXELS)|utidn ﬁpmd a. 4IB°C8fc9@0(rﬁh After
'ﬁémﬂs_ﬁl gf tﬁ(a t\/enl ﬂ—l)"_%b'io Egc?i %zeoggélr% Wi toiu%;? %‘Pﬁ‘ crudle titie
2H?):>,mppuﬂd 3R ASj3rhydidRy-4- ﬁro?ayzl—fyrﬂitﬂdlgm I@d)rochléiﬁeN(l\e/BZ) was

e

T e S L
7S, pEm: 425-458 (M 78 6.59-652. (h), 1192 3842)-3.304fh, MH), 3.19-3.14 (m,
ToHl RO ot Oy Aeeri e 1 -5 P e G 607858 m, sH.

| I°EMIRIB00 AL, MEOH-8a:Ss pPmadsied, 4280 (5108E,.47.44CkB4(66, 22.30,
‘e‘% d the solution stirred at 40 C for 30 mn. After

of the solvent in vacuo and azeotroping with
toluene the crude title conpound

( 453) - dr propyl - pyrrolidi ne hydrochl oride
é% 'Veg%f’ pﬁ%ﬁﬁis a syrup (138 ngy, 0.83 mmol, 111
%9 Dk MRA({iR€0 evBiRlorde@daddpurine6(3PgM 9 4. Rindh) Wﬁs (d&ll:led to a

( a‘tLirgfe% @oﬁ’mgn 8& n%m-gg'? Et m etiiﬂycﬁ go g&) 2T"1€'7_|25(s1'1’#'”@ ﬁ)JspenSIOn was

1.Hefateld 2813017C 46D 16 B B8aGelted( fibe3Hhe hdPogbhdus3dHlition was
82, 50.30, 47.45,

VHz,  Ne d4): 5 ppm 75.

sopipd Shsrglica gaPhas afed and fiesusedibe conganteted in vacuo
The resultant solid was loaded onto the top of a column of silica gel and eluted
with methanol/CH,Cl, (4:1 v/v) to afford 9-deaza-adenine as a pale yellow solid
(2.16 g, 80%). "*C NMR (ds-MeOH) & ppm: 153.1, 149.9, 145.2, 131.3, 113.8,
101.6.

Preparative Example 4.01

(3R,4R)-3-Hydroxy-4-methanesulfonyloxy-pyrrolidine (53). A solution of HCI
in 1,4-dioxane (4M, 2 mL) was added to a stirred solution of the mesylate 30 (169
mg, 0.572 mmol) in methanol (3 mL). After stirring at RT for 12 h, the solvents

were removed in vacuo to give a residue to which methanol (x2) and then D,O
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20 9- Deaza- adeni ne. 6-Chl oro-9-deazapurine (3 g, 19 5

WO%LA%’%\B‘,S added to a saturated solution of ammon

(30 nL). The resulting suspension \NasPCT{EﬁfO@éi’”OOO”
at 130 C for 16 h in a seal ed;;tube. The honpbgeneous
solution was cooled, flash silica gel was added, and
t he suspension concentrated in vacuo. The resultant
solid was | oaded onto the top of a colum of silica
gel and eluted 25 with nethanol/CHCI 2 (4:1 v/v) to
affaSr }rdarg svapriaiedetoagive titlgl eomeaungwb ¢130dmg( 2.30@ mmoal,
9.9180%"H
To TR B R R TR 5 B 350
(30455 13 W@rld;oyw) Mmga@ @mf By 12038/ (spPi), @182 BS7 (m, 1H).
(3% . NM‘RS@_')}@ en. 30f6d_p 52|On 4]66’ QF%X%Q(ﬁh%M% (mé-g calc for

t he nesy

was added to ‘a stirred solution o

( fBY1NGyS: 0969838mbeynd 196mRG48anol (3 nL). After

stirring at RT for 12 h, the solvents were renoved in
vacuo to give a residue to which nethanol (x2) and

t Héthopgty thaDinvg0lieD bes SEepCizawiRed 4y08eY b exampleadt should be

a%ﬁﬂac@@d ﬁ’\‘é@pé’rr éﬁoﬁg of ‘Pncﬂi'if\égtl&lké @gy (B%rfﬁg&g\g H%%é Q%Eé%ng from
gﬁ]ye sgopq dﬂe |g\vent[pg 5, Fughgrmgre, whep, kipvd0eqidalentd exist to
12%pd f@fe%td‘r'é sh

§ @ifi s(= chDequ@al%ﬁt?s; ér%n?r\g%(r%dzf‘%ea% if, s%eég %@ r%f%#%d to in
46“?)5P%§'°8“0'36 9. HRI\/S (MH+) calc for 5 CBHLANOAS:
196. 0638. Found 196. 0648. Although the invention has
been descri bed ch, way_of exanple, it should be
gﬁpb@ﬂ'ﬂ’é'dptﬂ%t' HBIHAYi ons or nodifications may be
made wi thout departing from the scope of the
i nvention. Furthernore, when known equi val ents exi st

t O NEOPrEpRIEi IRYRNtipR Arrvides a disefl Gyoihetit eoute tacempounds that are
| SHIGiRPE @F FNFASPPRTS I Y ed
specglfl cation. | NDUSRI;EIW/[\\IL “&EAPtI%{AO%éfﬁﬁY Ti@é)'?gﬂm&rib%erﬁtay be
i H5EH INothe Sregimensof dispasesiin whish e inbibitontas PNG, PPRT MTAN,

C PRI BAS/oF R isafeBirabiBNishibh st oks bl
MIAP an /or Nl—iS hgaco ounds rarays Udlejse&-gr %}Eﬁ!}%l infection,

t PELPFRAN N %‘?t‘oﬁloéga%eéién?‘ﬂatﬁﬁldﬁ?aﬁﬁ% i nhi bition of PNP,
PPRT, MIFAN, MIAP and/or NH is desirable. Such

di seases include cancer, bacterial infection,
protozoal infection or T-cell nediated di seases. 20
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LLOYD WSE WD 2004/ 069856 PCT/ NZ2004/ 000017 32 LLOYD WISE

CLAIMS 1. A process for preparing a conpound of the

wo ogdegsd ) 5 ZCH2 VW I X Y OH () wher BCvNz2003/000017

Vis selected fromCH2 and NH, and Wis NR; or Vis
NR , and Wis selected from@®2 and NH, X is sel ected
fromCH2 and CHOH in the R or S-configuration, except
15 where Wis selected fromNH and NR, then X is CH2;
Y is selected from hydrogen, hal ogen and hydr oxy,
exaemavere Vis selected fromNH and NR, then Y is
hydrogen; 20 Z is selected from hydrogen, hal ogen,
hydroxy, a sulfonate |leaving group, SQ OQ and Q
wier e Q iAspraresspior orepiering 8 ghswpund eidthaffdrpiuja (Dar al ky!
or aryl group; and Rl is a radical of the formula (I1)
25 LLOYD WSE WD 2004/ 069856 PCT/ NZ2004/ 000017 33 B
H

Z——CH,
V

\W
/
X
OH
(1

wherein:

V is selected from CH, and NH, and W is NR': or
Vis NR' and W is selected from CH, and NH;

X is selected from CH, and CHOH in the R or S-configuration, except
where W is selected from NH and NR', then X is CH_;

Y is selected from hydrogen, halogen and hydroxy, except where V is
selected from NH and NR', then Y is hydrogen;

Z is selected from hydrogen, halogen, hydroxy, a sulfonate leaving
group, SQ, OQ and Q, where Q is an optionally substituted alkyl,

aralkyt or aryl group; and

R'is a radical of the formula (Il)



10

20

NN AED CH2 (I1) wherein: 5 Ais selected fromN, LLOYDWISE
CH and CR2, where R2 is selected from hal ogen,

WOHO#/BHETY y substituted al kyl, aral kyl or aryl PCTRNZ2004/000017

NH2i NHR3, NR3R4 and SRS5, V\here R3, R4 and R5 are

each optionally substituted alkyl, ar al kyl or aryl

groups; 10 Bis selected from OH NH2, NHRG6, SH,

hydrogen and hal ogen, where R6 is an optionally

substituted al kyl, aralkyl or aryl group; Dis

sel ected from OH, NH2, NHR7, hy@&rogen, hal ogen and

SCH3, 15 where R7 is a optlon Iy substituted al kyl,

aral kyl or aryl group; | ected fromN and

CH; including reacting co the formula (111)

20 Z CH2 VW XY OH @ LOYD WBE WD 2004/ 069856

PCT/ NZ2004/ 000017 34 ] /s sel ected from CH2

and NH, and Wis NH, or WI s sel ected

from CH2 and NH;

e <

(I

wherein:

A is selected from N, CH and CR? where R? is selected from halogen,
optionally substituted alkyl, aralky! or aryl, OH, NH,, NHR®, NR°R* and
SR® where R®, R* and R°® are each optionally substituted alkyl, aralkyl
or 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, NHz, NHR’, hydrogen, halogen and SCHj,
where R” is an optionally substituted alkyl, aralky! or aryl group; and

E is selected from N and CH;
including reacting a compound of the formula (lil)

Z—CH, .

L

/

OH
()
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5 Xis selected fromCH2 and CHOH in the R or LLOYD WISE

S-configuration, except where Wis NH then X is CHZ;

woYohBogsgdsect ed from hydrogen, hal ogen and hydr PERNZ2004/000017

except where Vis 10 selected fromNH, then Y is
hydrogen; and Z is sel ected £fom hydrogen, hal ogen,
hydr oxy, a sulfonate |eaving group, SQ OQ and Q
where Qis an optionally substituted al kyl, aralkyl

or aryl group; 15 with a conpound of the formula (IV)
B HANV\)NFE,b H(lV) 20 wherein A, B, D, and E are
as defined above; and with fornal dehyde or a

f or mal dehyde equivalent. 25 2. A process as clained in

claim1l whergieBred fhomn ?"aﬁ&lﬁﬁ ah@VPeeqy; ohydroxy, SQ
or OQ vvhere I's an optionally substituted al kyl,

aral kyl Vo w;anddv m'eqt_e;cbmﬂwkg@nd/wﬂzoom 069856
PCT/ Nz2004/ 000017 35 3. A process as clained in claim

1 or claim2 wherein Ais CH_ 4. A process as clained
in any odeiscielested fismiChipas GhEHeimthe Rori$-canfigurafion, except

process %eFéWE‘?\ﬂ—l'tﬁbrgf@Ys epge of claims 1 to 4 wherein
Wis NR I's CHZ and X s CH2. ®. A process as

clainmed in c! a|m5 vvher_eln RlL is a ram cal of for_mJIa
(1|0| ) as vdgfddneged Rofl i3jafBgkn, WABEEN Ank hyiHdxANtkcEod whdYe V is

selected from NH, then Y is hydrogen; and
Z is selected from hydrogen, halogen, hydroxy, a sulfonate leaving
group, SQ, OQ and Q, where Q is an optionally substituted alkyl,

aralky! or aryl group;

with a compound of the formula (IV)

(V)

wherein A, B, D, and E are as defined above;
and with formaldehyde or a formaldehyde equivalent.
2. A process as claimed in claim 1 wherein Z is hydrogen, halogen,

hydroxy, SQ or OQ, where Q is an optionally substituted alkyl, aralkyl
or aryl group.
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7. A process as clainmed in any one of clains 1 to 6 LLOYD WISE
wherein Dis Hor NH. 8. A process as clainmed in any

WOREHB8 ains 1 to 7 wherein B is NH2, OH 15PGF/NEgpI04/000017

9. A process as clained in any one of clainms 1 or 3 to
8, wherein Z is nethanesul fonate, p-toluenesul fonate
or trifluoronethanesul fonate. 20 10. A process as
claimed in claim9 wherein Z is nethanesul fonate. 11.
A process as clained in any one of clains 1 to 10

wher ei n Awrocessmpsalainisd af claion mdr alajrh 2l Wheasid A s\OH.ar e
reacted with formal dehyde. 25 12. A process as cl ai ned
in any one of clains 1 to 10 wherein the conpounds of
férmul a @ professras qfdivied ar any ere bedaiwist htozs Wiesrel Ylehnide
equi val ent which is parafornmal dehyde. 13. A process as
clainmed in claiml1l wherein the conmpound of formula (1)
36.is: A process as claimed in any one of claims 1 to 4 wherein W is'NR', V
(3R 4R) - k¢ ({:}q 'qcﬁe%éaaqgoxant hi n-9-yl ) net hyl ] - 3- hydr oxy-
- hydr oxynet ﬁ pyrrolidi ne;

(3R 4R) 1-1(9- deaza adeni n-9-yl ) net hyl ] - 3- hydroxy 4-(h

)F/’ ?Kégg 4§rj820‘%§§0¥ @girﬂe%' IHeCIBII'nL§ “Reyglr§ ’1:?1 is a raglgg'll &@81’%‘? Qa (t

(3R, 4S) - &s detime/intckdimote whgte A CB-ateb & Mdeni n- 9-yl ) ne
t hyl]-3- hydroxy-pyrrolidine;
(3R, 4S) - 4- (4-chl or ophenyl t hi onet hyl ) 1-[ (9- deaza- adeni n

- - y1 ) mePhpicpes3ash glined inpginy ohe dif regim$S 1 to 6 wherein D is H or
(3R 4R) - {j{,(6-chl or o- 9- deazapurin-9-yl ) met hyl ] - 3- hydro
Xy- 4- (hydfoxynethyl) pyrrolidine
(3R 4R) - 1-[ (9- deaza- adeni n- 9- yI ) met hyl ] - 3- hydr oxy- 4-

( get hanegy I rql
3R 29 %r%gé%e‘gaszégy@ 8 4hgs 0F PRERITA 7 1057 mharein &-is Nits, OH
(et hyl t loFr &het hyl ) - pyrrol i di ne;
(3R, 4S) 4- (et hyl t hi onet hyl )-1-[(9-deaza-adeni n-9-yi ) nme
t hyl ] - 3- hydr oxy-
9. A process as claimed in any one of claims 1 or 3 to 8, wherein Z is

methanesulfonate, p-toiuenesulfonate or triflucromethanesulfonate.
10. A process as claimed in claim 9 wherein Z is methanesulfonate.

11. A process as claimed in any one of claims 1 to 10 wherein the

compounds of formula (Ill) and (V) are reacted with formaldehyde.

12. A process as claimed in any one of claims 1 to 10 wherein the
compounds of formula (lll) and (IV) are reacted with a formaldehyde
equivalent which is paraformaldehyde.

13. A process as claimed in claim 1 wherein the compound of formula (1)
is:
(3R,4R)-1-[(9-deazahypoxanthin-9-y)methyl}-3-hydroxy-4-
hydroxymethyi-pyrrolidine;
(3R,4R)-1-[(9-deaza-adenin-S-yl)methyl}-3- hydroxy-4 -(hydroxymethyl)-
pyrrolidine;
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pyrrolidine; LLOYD WISE
(3R, 4S)-1-[ (9-deaza- adeni n-9-yl ) net hyl ] - 3- hydr oxy- 4-

wd ReRwsthi omet hyl ) -pyrrolidine, 15 " PCT/NZ2004/000017

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

(i sopropyl t hi onet hyl ) - pyrrol i%i ne;

(3R, 4S) - 4-(butyl thi onmet hyl)-1-[(9-deaza-adeni n-9-yl)ne
t hyl ] - 3- hydroxy- pyrrolidine;

(3R 4S)-1-[(9-deaza- adeni n- 9- yI)nethyI]-B-hydroxy-4-

h ,
(3R 9 - RSP IR B P Searm adenr eA0PEl e
nyl t hi ongtydsdxy-py@oliding; oxy- pyrr ol i d| ne;

(3%, 3% rré@ﬁ%s?ﬁ' %&H&Sﬂ%’én&ﬁh%@ r@ﬁhﬁ@}d%@-‘ﬁ%ﬁﬁ@é—?ﬂ%@éhyn-

F'OXYy-~pyrrofi
(3R 4S) - ﬁbx@OWemwllaIOehl n-9-yl ) met hyl ] - 3- hydr oxy- 4-

| oh '
(S 18y RIS SN O I ety 3oy (4
- pyri dyl(hmroxmmetwl) pmcrludme. di ne;

(3R 4R - 1ok dend 5 BEm A As X IR L byl gr 0% 4- (m

et hoxynme yrro
(3R 4R) 4(n’(eitfmmg§nmfnwhwhylﬁqna; [ (9-deaza- adeni n-9-yl ) ne

(3R 4R) 1?’%%9%9?%2%%%%%@? y)metlwy]l h§§drﬂ)§)'dr oxy- 4- hyd

r oxynet hy(metmthiooisthjilreyrralidi@¥D W SE WO 2004/ 069856

Fgg 2%202(@{?(%9 (}it@ﬁplgg\xegh l)h I[](Qéieaﬁl agenln dgr &metﬂylp hgdroxy-

yl t hi onmetpwnojidingyr r ol i di ne;

(7R o baamt e e aaasan -

(3R, 4S) - 1p[quﬁrdemzﬁlye-nyrrbmloe purin-9-yl)methyl]-3-hydr

oxy- 4- ( 2- 3R RE-B¥LI NG oD RRethy11-3-hydroxy-4-
(isopropylthiomethyl)-pyrrolidine;
(3R,48)-4-(butylthiomethyl)-1-[(9-deaza-adenin-9-yl)methyl]-3-hydroxy-
pyrrolidine;
(3R,48)-1-[(9-deaza-adenin-9-yl)methyl}-3-hydroxy-4-
(phenylthiomethyi)-pyrrolidine;
(3R,45)-1-[(S-deaza-adenin-S-yl)methyl]-4-(4-fluorophenylthiomethyl)-
3-hydroxy-pyrrolidine;
(3R,4S)-4-(3-chlorophenylthiomethyl)-1-[(9-deaza-adenin-9-yl)methyl]-
3-hydroxy-pyrrolidine;
(3R,48S)-1-[(9-deaza-adenin-9-yl)methyl]-3-hydroxy-4-
(cyclohexylthiomethyl)pyrrolidine;
(3R,48)-1-[(9-deaza-adenin-S-yl)methyl]-3-hydroxy-4-(4-
pyridylthiomethyl)-pyrl;olidine;
(3R,4R)-1-[(9-deaza-adenin-9-yl)methyl]-3-hydroxy-4-(methoxymethyl)-
pyrrolidine; -
(3R,4R)-4-(benzyloxymethyl)-1 -[(9-deaza—adenin-9-y|)methyl]-3-
hydroxy-pyrrolidine;
(3R,4R)-1-[(9-deazaguanin-9-yl)methyl]-3-hydroxy-4- hydroxymethyl—
pyrrolidine;
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(3R, 4S) - 1- [ (9- deazaadeni n- 9- yI ) met hyl | - 3- hydr oxy- 4- pH'd

woRybiyssiol | di ne; PETINZ 04000017
O?A??é{ 45S) (1 [ (9- deazahypoxant hi n-9-yl ) nmet hy[] - 3- (F] H
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4-propyl - pyrrolidine; or 1037
(3%,48)-1-[(9-deazahypoxanth|n-9-y|)nethyl]-s-hydroxy-
4- (methyl thionmethyl)-pyrrolidine. 15 14. A process
for preparinng a conmpound of forrmula (1) as defined in

TR i St i e L
gor mul a pyWiidie; defined in claim 1 anld vvltth 20

e an
one.or o e o PP GRS RS Batsb s>
formul a (iydrm)y p;grolipinet ected with a suitable |tor o: ecting

h rotecti n

o oubs | DRASLH GO AL RE AR Sl Byerssy vl
process ﬁb&nytatmmywrnlgjlrm conmpound of forrmula (I) as ;
of 1 or my X Tr T | e =B A i PP pi-aropy Byroline.
conpound(3.4$)et-ititceataiyporenttief3-pipaeiny] Glryidroxi-an@pyI-

with 30,f0naplLdehyde or a fornal dehyde equi val ent,
where an ongmorgJ;rore of A, B, Dand E of the conpound

of for muGR4$N)- (Bsiepzamy@okamthmv@-ymnattrﬁ(l}eusgrﬁgkﬁ?-ﬁ}ore
t ect r enovi ng
protecti (e BB e 5§Hr5|

rotecti groups Fe conmpound of fornula
?I ). LLOYD WSE WD 2004/ 0698-570 PCT/ Nz2004/ 000017
38 16. A process of preparing a conmpound of formula
(1) as defined in claim1 including: (i) reacting a
compound of formula (111) as defined in claiml with a
5 compound of forrmula (IV) as defined in claim1l and
W th o
14. A process for preparing a compound of formula (1) as defined in claim 1
* including:

(i) reacting a compound of formula (1) as defined in claim 1 with a
compound of formula (IV) as defined in claim 1 and with
formaldehyde or a formaldehyde equivalent, where any one or
more of V, W, X, Y and Z of the compound of formula (1) is
protected with a suitable protecting group; and

(i) removing the one or more protecting groups to give the compound
of formula (1).

15. A process for preparing a compound of formula () as defined in claim 1
including:

() reacting a compound of formula () as defined in claim 1 with a
compound of formula (IV) as defined in claim 1 and with
formaldehyde or a formaldehyde equivalent, where any one or
more of A, B, D and E of the compound of formula (IV) is protected
with a suitable protecting‘group; and

(i) removing the one or more protecting groups to give the compound
-of formula (1).



formal dehyde or a fornmal dehyde equi val ent, where any LLOYDWISE
one or nore of V, W X, Y and Z of the conpound of

whoomeass6l 11) is protected with 'a suitable perNz2000000017
pr ot ec)ti\ng group and where any one or nore of A, ﬁ 15

and E of the compound of forma¢a (1V) is protected 10
Wth a suitable protecting group; and (ii) renoving
the one or nore protecting groups to give the conpound
of formula (1). :

16. A process of preparing a compound of formula (1) as defined in claim 1
including:

(i) reacting a compound of formula (lll) as defined in claim 1 with a
compound of formula (IV) as defined in ciaim 1 and with
formaldehyde or a formaidehyde equivalent, where any one or
more of V, W, X, Y and Z of the compound of formula (th is
protected with' a suitable protecting group and where any one or
more of A, B, D and E of the compound of formula (1V) is protected

10 with a suitable protecting group; and

(i) removing the one or more protecting groups to give the compound
of formula (1).



