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WO 2008/ 062206 PCT/ GB2007/004480 1 Chem cal Conpounds
The present invention relates to chem cal conpounds,
w0 b@soepoepar ati on and their use in the treat P€NGBaUA/004480
prophyl axi s of viral infectlg particularly in hono
sapiens. Particularly, 5 al hough not excl usively,
the present invention el at . to chem cal conpounds
useful as anti-viralg%ﬁgﬂ%§—8%¥¥$%EMAth respect to
hepatitis C virus (HCV). WO 2006/ 012078 A descri bes

certain nucl eoside aryl phosphoran dates, their
The praserdneention selate & ehenjieal eompeigndsy el psepagatiop and their use in the

ol PPy QRS Bl BPLIF B8Sps, B

alti@igat ot iexclusivelyl she( iedont NSRBi@Otalied as EhendisalpéREpIRAS Sseful as
to.inhibitors of HCV replication, and for the

antj-wirak 4eRts agtive weh é;ﬁSP?qtéo benatitie Ervigs (HEM)2006/ 100439 A

rel ates to phosphoram dates of cladri bine,

i socl adri bine, fludaribine 15 and cl of arbi ne and
WOHM06/002€78 A ddseribeseattantucidoside aaylcgiiosphorhmitates, their synthesis,

and PRSI ISR BCS ML RS IECh LR vin potymeas,
parti@RBAF0PEB %R W tHedBRREGS hRiILIDRI bf th%ﬁﬁh{iﬁ‘@f viths (HCV) NS5B

cancer is different to the intracell ular
polymezase- A dresuwrade iinkibitean ofed(GVr eeplicatiorh eandr fut thentreatment of

xis of viral infections. 20 It is an
hq%glscﬁgfgﬁ?ﬁe present invention to provide novel

chen1ca| conmpounds that provide inproved prophyIaX|s
and treatnent of viral infections in honmo sapiens,

WQA00PARPEO A refittes,locPhoeBhpmisaies of ApdriPig: Aowiadgbine, fudaribine
and a?fgrblhé %&Heﬁflﬁg bl ﬁl@ tleRnIDF SORLE Rich 29 h U g&ﬁﬁ' ng to

I rst aspect o e present 1nvention t
provi ded a conpound of fornula I : MD 2008/ 062206
Thg) C;rn/tr(é;?%ﬂl??/ Qégg-(rjnedlate&( actlvatlon o% the compé)unds described in WO
2006/100439 A with respect to their treatment of cancer is different to the intracellular

kinase-mediated activation required in the treatment and prophylaxis of viral infections.

It is an object of the present invention to provide novel chemical compounds that provide
improved prophylaxis and treatment of viral infections in homo sapiens, in particular

improved prophylaxis and treatment of hepatitis C infection in homo sapiens.

According to a first aspect of the present invention there is provided a compound of

formula I:
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wherein: 5 Ar conprises two or nore fused aromatic
wo 2evgeernd i s sel ected fromthe group consi stiPQI/GB2007/004480
C9_30aryl and CB_BOheteroary& any of which rings are
optionally substituted; T is“selected fromthe group
consi sting of hydrogen (-H), fluoro (-F), azido (-N3),
amino (- NH2), hydroxy (-OH)X Cl1_3alkyl (Cl_3-),
Cl_3al koxy (C1_30- ) nmer capt (-Sg? and C1_ 10
3alkylthio (C1_3S-); V ii$ k fromthe group
consisting of -0, hydr% -IH),\ o (-F) and
chloro (- d), where T el fromthe group
consi sting of hydrogen -H), Nret (-CH3), Cl1_
16al kyl car bonyl ( 16al kyl - C( =

C2_18al kenyl c':ﬂbon L

|-C(=0)-), Cl_ 15

loal koxycar bonyl”™ (€1 _ c(=0-),
C3. 6¢cycl oal kyl RarHeNnyl . cl oal kyl -C(=O -) and
C3_6cycl oal kyl oxXycar bonyl 6. di oal kyl - O C(=0) - ) ;

™ is selected 1ro e groupsconsi sting of hydrogen
(-H, nmethyl (- Cl_ o%6al ¥yl car bonyl
(CL. 16al kyl q& C2_18al kenyl car bonyl
(C2. 18al keny&s%( 0-9 T 20 ioal koxycar bonyl
(Cl_loalkyl-OC(=0O-), C3_6cycloal kyl carbonyl
(C3. 6¢cycloal kyl -C(=0)-) and C3_6cycl oal kyl oxycar bonyl
(C3_6cycloal kyl -0 (=0 -); nis 0 or 1, wherein when n
wheigt: X is =0, and WO 2008/ 062206 PCT/ GB2007/ 004480 3
en nis 0, a double bond exists between position 3
and position 4 and Xis selected fromthe group

Ar RRERESS § eqrén%rgcfﬂse&rarﬁea%s%%lsgéﬁg%@ﬁﬁ)‘éﬁa?‘?&foup consisting
of @ﬁ 1,851 8ch &L QR oand ag} of \@ﬁéﬁyﬂing':%ezoﬁtﬁ)nﬁﬁil SsBehtdd; om
e group consisting of H, Br,” I, Cl-6alkyl
and NR5R6, where each of R5 and R6 is independently

Tis selec%ecF ﬂo "R grlgu%%gnm ]tmg oflﬁgrdtogen (-H), fluoro (-F), azido (-N3), amino (-
NH,), hydroxy (-OH), Cjsalkyl (C;3-), Cisalkoxy (C;30-), mercapto (-SH) and C;.
3a1kylthio (C1-3S-);

V is selected from the group consisting of -OT’, hydrogen (-H), fluoro (-F) and chloro (-
Cl), where T’ is selected from the group consisting of hydrogen (-H), methyl (-CH3), C;.
16alkylcarbonyl (Cyi_jealkyl-C(=0)-), C,.isalkenylcarbonyl (Cz.isalkenyl-C(=0)-), Ci.
10alkoxycarbonyl (Cj.joalkyl-O-C(=0)-), Cs.gcycloalkylcarbonyl (Cs.gcycloalkyl-C(=0)-)
and Cs.gcycloalkyloxycarbonyl (Cs.scycloalkyl-O-C(=0)-);

T” is selected from the group consisting of hydrogen (-H), methyl (-CHs), C;.
salkylcarbonyl (Cy.j6alkyl-C(=0)-), Cs.salkenylcarbonyl (C,.jsalkenyl-C(=0)-), C;.
1oalkoxycarbonyl (Cj.jpalkyl-O-C(=0)-), Cs.scycloalkylcarbonyl (Cs.scycloalkyl-C(=0)-)
and Cs.¢cycloalkyloxycarbonyl (Cs.¢cycloalkyl-O-C(=0)-);

nis 0 or 1, wherein

when nis 1, X is =0, and
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Y is selected fromthe group consisting of H OH F,

ad, Br, I, Cil-6alkyl, C2-8al kynyl and NR5R6, where
we@2wR/0620R5 and R6 i s independently sel ected fPOGB2@MNM4480

Cl-6al kyl; 10 Qis selected fromthe group consisting

of 0, S and CR7R8, where R7 and R8 are independently

seletedfromH Cl- 6al kyl ; each qf. and R2.is .
ORBRAdR 0P At b PR RS EHPPREoT Sl postion 4 and X is

co f Oal d NRsRg,
Tl g SRR 1.l

C1- wherk leachy @R s30dRelis indepardanty sejcteddBom H and Cy.¢ alkyl;
2ocycl oal kyl C6- 3oaryl, C6-30aryl oxy,
C5- 20het erocycl yl, any of which is optionally

Z iSsthschdd fubrBGhe Siddp @aﬁdwstmfg oR31, W, IRACIL Br, Indgpardent NRsRe, where

sel ected fromH, and the group consi st ng of

eaclrof RoandRs is indepepgently spleetay fromdil a@d&hl@@lkyl
C1- 20al koxyd - 20al kyl , C1. 20al koxyC6- 30ar yl ,
C2- 20al kynyl , C3- 200ycloal ky1C6- 3oaryl, C6- 30ar yl oxy,
Y 1@5%12ab@lf1©hgﬂ1¢@r§1\|flp cc&lglistlﬁé o¥ind, CGIII,I'kE O©pBrphal, lelfkyl C,.galkynyl and
substitute referaply R3 |s a re_pr
NRgl, vherseqagh pEHs i msr%%de@mffﬁﬂaéﬁ%wgé?ﬁ% &flﬁétﬁﬂgﬁ
ethyl, 2-propyl, n-propyl, cyclohexyl, 2-butyl and
benzyl; 25 wth the proviso that Rl and R4 can
Q tsospi¢dtat fivamthd geoup crGHENg of &L K lapdeCRiRy nyheraRy and Rg are
har eu pt ab e salts, solvates and
ind ec?&?%é’ 4?9@3%“%%3@(? Lio a further aspect of the
present invention there is provided a conpound of 30
formula | for use in a nmethod of treatnent, suitabl

eachof fheng Ro pshiypepandersly selested feamm Hoand thagrpup consistiag pgfo?l -20alkyl,

- Ry AR PR ol el RS b £ C

2ocy‘hlﬁeﬂky1Cl§lg)aty®, aCfgaylory, aSpghéteotydljle pnesefit whivhenti optionally
there is provided the use of a conpound of formula I
substitutede apthnuf act ure of a medi cament for the prophyl axis
or treatnent of a viral infection, preferably a
nmedi cament for the prophylaxis or treatnent of

eachexf Raiahd R4 @ mdcmderﬁlyﬁaelmtedl fragn &5 and ther grhep cww@g 06 120alkyl,

Co- @Fﬁcﬁﬁ}g}r & 1r2§a1 OXYp r(g ?ﬁy dfzoaék)a,l { dfzoallg ga ?‘@Wl qi,dzzoalkynyl Cs.
20c RSk by, NEPRhryldxg, Ccyioh@tsnocyagpr by N@f which is optionally

admnlstratlonto afatlent suita a hono sapi ens,
&

subjstitutrs gredgrably By is plkxb mone pesiterably Kotls Wgect%ggmdhe group consisting
of 1%8{@'8 %ﬁl@l,(g-plfo%flm—p%ﬂyl, cyclohexyl, 2-butyl and benzyl;

with the proviso that R; and R4 can together combrise a -(CH,); - alkylene chain;
and pharmaceutically acceptable salts, solvates and prodrugs thereof.
According to a further aspect of the present invention there is provided a compound of

formula I for use in a method of treatment, suitably in the prophylaxis or treatment of a

viral infection, more suitably in the prophylaxis or treatment of hepatitis C virus.
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10 According to a further aspect of the present
invention, there is provided a pharnmaceuti cal
W@ w6206 on conprising a conpound of formul a PCT/GB2007/004480
conbi nation with a pharmaceuyically acceptable
carrier, diluent or excipient. 15 According to a
Acg&ﬁfnlée{o stﬂﬁﬁ{ ng)eéthgf Ble e%rgggnt 1Hye%?hh(ltﬂe}e & rov%ed the use of a
provicded a of = preparing a rmaceuty Ca

compcbmﬂSbf if@mntTpin gengahhifactate of of niedtﬂahfebhﬂ goithe prophylaxis or
d of formula | with a _pharmaceutical]ly
tre%t@@@fp? Vigal dntection preferablyr 2 medigamgnt fog Hhe PIAEJ@G??@F Agiregsment of

h t{y@t‘n 5. aspect of the present inventi on there is
epgarlolw {j'{a process for the 20 preparation of a

conpound of forrmula I, the process conprising reacting
a _gonpoun forrrul [11: X _HnN.33 N I ~~z YN
Ackprding \‘)x%%é‘grhﬁ”?e“éso i sBss T EsB OB hetsaisRrPY d Apicthod of

pro%lcl:yl\éé{ffsrbratr@éﬁmuﬁidanlraf %f@éﬁ(ﬁﬁ |p\irtlchaﬁ§f ﬁ@pa@tlgb Bﬁup comprising
Ar  where : Q

adlmnstnazon R8a an@hmuﬁahlﬁ athwmqmmnﬁ,gg nseql ob snchatﬁ@mwan leffective
%% Ci:ohxru 51t is to be understood that
dogef A5 hnobited P

I'nv Plagh extends to netabolic
|nter rredl at es of conpounds of formula I, wherein Ar
i s as defined above. It is

AC‘&‘HBW@&P & @&h%%ﬁpeﬁaxf ithgyPreagd iy ang o HBeredmpeRMidrgl a pharmaceutical
corﬁﬁ(gélﬁ@pccﬁ'%&}mﬁl E&nf)&ﬁ@etgﬁf la 1% g&lﬁgﬂllt ﬁgn kvét?gbdpﬂahhaceutically

a co s’ =
acqep’nabkemamem dibrenmt @fexaipient.

According to a further aspect of the present invention there is provided a method of
preparing a pharmaceutical composition comprising the step of combining a compound of

formula I with a pharmaceutically acceptable excipient, carrier or diluent.

According to a further aspect of the present invention there is provided a process for the

preparation of a compound of formula I, the process comprising reacting a compound of

formula I1I:
X
HNT >N
n g I \>_Z
N1
Y~ N7 N
HO
Q
CH2T
OTII V
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ot herwi se equi val ent enol conpound where nis 0 and X

is OR The present invention particularly includes
W(gummomoas the base noiety where n is 1, X i SPCEHGB2007/004480

is NH2 and no doubl e bond exists between position 3

and position 4 i.e. between fhe 15 carbon ring atom

arln t he adjacent ring nitrogen atom

wit gH@P HH@? Y:the present invention have

surpr|S|neg been found to_have_enhanced anti-vira

activity. In particular, <dmbau §Renbodying t he

present invention ghavg ille] jhave enhanced

potency with respect to hepatlitis € virus. 20 The

enhanced anti-viral potency &, theOconmpounds of the

present invention is believed to £ due to the

presence in the nolecule of fornmul@ | of the

conbi nation of the fused nultl- ring entity for Ar in

e r t n - &Hday :

Wh&ljrg&lg&g?p?g l?l%dia; (gqg o}% ?nndtl?‘he gﬁ@%%g nésm)l ettyabove with
respdct tdBormntd Eosi de, with T, V and T" as set out above

25 By (C9-30aryl is nmeant an aromatic entity conprising

9 to 30 ring carbon atons in an aryl format. By

It 1@@0%%&?&@6&’ that Shd"BRBENtARYEHRABE & A8 r‘cb'ﬂlé‘taﬁ(ﬂf@fﬂtéhﬁ&ates of
ring carbon “atons in an aryl format, wt

commagﬂs oﬁ@nauytll whenginchnisdi anhBs & Hiongs hretselefined @imveW)
2008/ 062206 PCT/ GBZOO?/ 004480 6 Suitably, Ar can
conprise two, three, four, five or six fused aromatic

It il fPsecidté®ition ablvihg Agarde eiMiid 861§?ap61£hd@rd€ﬁne@tdbb% iwith B&pect to
formof two or three fused aromatic ri

Forgpulacel 2 §1, a cppppandawhegs neip A g ds @ isotgﬁk?@ tagpmesjc form of an
. | 0 het |
et i R I bohihobrd ot n B KRB Ter o ot ons

are within the aryl rings and swtably 5 are sel ected,

i nde endentl fro nitrop tonms, 1.10 4 . .
The, RirgH Ve BASICTES incudss BHRSRS dhs Do Brapishapfigre n is 1, X i
=0! ¥6s N&i,8mA i duBleI Honl 'éﬁﬁtsmef\ﬁ%%sltﬁ‘ﬂaﬂ drdPoBitieR rllh(én between the

atons and/or heteroatoms in the aryl or heteroaryl
carppmyjng gorebravihg e T pnd the adidgenti ningt wittogam atéiw. ri ng wit h

one or nore substituents, as set out below with

respect to 10 the subst i tuents that may be present on
Cotnpeuitsosipbédyind rthé qj"réﬂéhwy it¥entibn Us bﬁﬁpﬁsﬂﬁgljﬂ been found to have

Suitably, Ar is. naphthy C10H7) or_ quinaly g
enhagegd éml-wlcw’%y 6@ I@ﬁﬂq apwppowﬁsemhoeivw t @r%%tt invention

ha\%lr“ﬁe %f(i; ?%‘ﬁﬁd t@rn %&H{_{%lteng él%&m:{%lheﬁmﬂstd virgs.

The enhanced anti-viral potency of the compounds of the present invention is believed to
be due to the presence in the molecule of formula I of the combination of the fused multi-
ring entity for Ar in the phosphoramidate moiety and the methylene (-CH,-) group at the S-

2’ position in the glycoside moiety of the nucleoside, with T, V and T” as set out above.

By Co.zaryl is meant an aromatic entity comprising 9 to 30 ring carbon atoms in an aryl
format. By Cg.soheteroaryl is meant an aromatic entity comprising 6 to 30 ring carbon

atoms in an aryl format, with at least one aryl ring containing a ring hetero atom.
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the 1 or a position on the naphthyl group, i.e. at a C
at om adj acent the fused bond between the two rings in
w0 b@snexhd hyl group. Any optional substituent PGI/GB2007/004480
preferably present at the 4 6position. Preferably Ar
IS unsubstituted 1-naphthyl. 20 Wien Ar is quinolyl,

Qb f bly, i d t oOP tit . th
Sl AR SRBRSY Py oG G 57 S bRt e, brpfpgpbly. Ar
corAgridel ah afyARhAiyTh Ak £ JTaWEI0P t1aEO Ml aMdMA Mgk SMore preferably,

nunbered as position 1. Any substituent present is
AT By P EBE @395 axpaptic gntityrselested g Coto Cro.ayl and Gstie Go hgjeroaryl.

a X ed .

WIRRS AR RSN 7R AR L B IRty
aregelzdds mdspeaidemdy, dfonn Y dboPRitrogéh htonds, Uab G ¢fyekn attidhadd 1 to 4

(CH3-) and et hP/I (C2H5-). Preferably V is selected
sulphyg ptnp Pesleraplye thedietore Atgmsinglyds w8y H), fluoro

(F-) and Or', where T is hydrogen (H) or nethyl

(CH3-). 30 Preferably T" is hydrogen (H). A preferred
Availabld craboroatons alld/ovhetacbaibinsi i tHe aryHpr Meterodyll eingl syStens of Ar may

H., WO 2008/.062206. PCT/ GB2007/ 004480, 7 The c i nation
be SNSRI R MBS L RYT SEOURETES 28 SAigpt REIN PHFespect to
theSubbtitténts it Iﬁﬂfjbé{ presént )’c‘z‘n ife S8 Alr A referal £ AR @fubRituted.

Preferably n is and is =0. More preferably nis 1
Xis =0 and Y is NH2 and the nucleoside base noiety

s SRR R PR FOL RS B o Bt Aoty

subBtitutedked guani ne. Where Z is not H, the nucleoside
base noi ety corresponds to 8-substituted 9-1inked
guanine. 10 Alternatively, preferably nis 0 and X is

f I i i 1 [ ’ .
MEREGbRL Ak 1ORG) TR AR bl 10 pRICrIG tinked | the398 entty at
thej lsor@ positadrker the\waplitbylngrosp,d.e. ¥ a Csitddadjadent sheHusaidbahd between
i.s H_the_nucl eosjde base noi et or.r esponds. t
thegWp;ringsdn FdiPREY! £1pBs ARy Apyonal suStlERDs micomPly prpsgat at the 4
positicH! PréfoaBlysAt 8 nSifbstitutdd 1-kdphti¥2 and NRSR6 where one
15 of R5 and R6 is H and one of R5 and R6 is

Cl_6al kyl. Preferably, Z is selected fromthe group
wHeR"&t h&gofg’i, s Bre%}gblg Tlinkefl rtgftﬁé %’-leentl% 'ap tlQe‘ 42p%sition on the

quinolyl group, i.e. on the same ring as that containing the hetero atom N, which N is

numbered as position 1. Any substituent present is preferably present at the 6 position, i.e

on the ring not containing the hetereo N atom, which N is numbered as position 1.

Preferably T is selected from the group consisting of hydrogen (H-), fluoro (F-), methyl
(CHs-) and ethyl (C,Hs-).

Preferably V is selected from the group consisting of hydrogen (H-), fluoro (F-) and OT”,
where T’ is hydrogen (H-) or methyl (CHs-).

Preferably T” is hydrogen (H-).

A preferred combination of T, Vand T”is T=H, V=0OH and T” = H.
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Preferably, R3 is alkyl. Mre preferably, R3 is

sel ected fromthe group consisting of nethyl (-CH3),
wO 2@8lyd204 CH3CH2-), 2-propyl ((CH3)2CH ), n-pre@yGB2007/004480

(CH3- CH2- CH2-), cycl ohexyl C6141 j-), 2-butyl

((CH3)C(H) (CH2CH3) -) and benzyl (C6H5CH2-), even nore

preferably R3 is selected fromthe group consisting

of nmethyl, ethyl, 2-propyl and benzyl, even nore 25
Thep&ﬁﬁﬁhétmnyoﬁﬁe hﬁov%%ﬁfeﬁ%ﬂe&fr@d’kﬁt‘fﬁ‘es%@ﬁpv&iﬁnl%H g Offf and T”

and benzyl. Preferably, R4 is or, together

—HMStehdena,llqutﬁorrsées (-(CH2)3-) so as to provi de a group

corresponding to proline. 30 Preferably, RL and R2 are

i ndependently selected fromthe group consisting of H,
Preferil9RY1s 1 6h&EB)LEH: Mor@%ﬂéﬁéfab(ﬁﬁlﬁ@l'@( Js @0thnd Y is NH, and the

- CH2l sopropyl ((CH3)2C(H) - -). or are_selected_ such
nudlensider sy re@ietyeanpishernds to r%ll@reéeg@nmen Wiggre o H?aHu Fh;r nucleoside

N T

nucMostde tamlm%ty sorttspendsho Bhabstithied G-livked pudndas.i ng RI
and R2 has chirality L as in natural al anine.
Preferred conpounds have in conbination the preferred

Altblqﬁﬁ'tfél& ﬁéfe?aﬁﬂy fis 0 bnd K isTselecled frdn the gP(mp%on%’urgl of NH,, F, Cl

as set out above. Particularly preferred’
anchRprmlj@elmavef R and Ry is] andone 8f Rs aidRs B Ga. dallkyQWh@enlw X

is N o a7 T Bt g0 S0 iy Mo RBhiy i prtidisclggitine.

are thus derived from adenine. 15 Each of the
particularly preferred conmpounds set out inmedi

Pfﬁ‘é@é% ¥risiselerterbitpmehbe efquprrptisiel . &deNn @nqi IgIRsR6 where one
of BSREFR ALY Rl SLESEGMHEN, BACCAT A, RL R2 RS and

he preferre S set out above, and is
espeC|aIIy preferred when Ar is 1 -naphthyl and R3 1is

en 20 Particul arl I compounds
Preg‘?ré °§‘é76931ﬁ‘i° PE\%C‘)Z‘S“@‘“EQPE@ d%g and 11 and

set out in Table Il beI ow. The phosphorus centre in

compounds of fornmula | nmay be one di astereoi somer Rp
Preferallly, Qris Oi t may be a mi xture of the di astereoi soners

Rp or Sp. Preferably it is one pure 25

di astereoi soner. Suitably the nore active

Preférabliy ER £ 13l aSIOMEN ok Sprefkr ALY, 6. is selected from the group consisting of methyl
(-CH3), ‘ethyl (CH3CH,-), 2-propyl ((CHs),CH-), n-propyl (CH3-CH,-CH,-), cyclohexyl
(CgHjip-), 2-butyl ((CH3)C(H)(CH,CH3)-) and benzyl (C¢HsCHa-), even more preferably R;
is selected from the group consisting of methyl, ethyl, 2-propyl and benzyl, even more
preferably Rsis selected from the group consisting of ethyl and benzyl.

Preferably, R4 is H or, together with R;, comprises (-(CHy)3-) so as to provide a group

corresponding to proline.

Preferably, R; and R, are independently selected from the group consisting of H, 2-propyl
((CH3),CH-), benzyl (C¢HsCH,-) and —CHyisopropyl ((CHsz),C(H)-CH,-) or are selected

such that they correspond to the side chains of a natural amino acid.
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Sui tably the pharmaceutical acceptable salts, sol vates
and prodrugs of conpounds of fornula | are esters or
wa@piodee22ed the 3'-OH of the gl ycoside noiety oPCT/E82007/004480
nucl eosi de group. 30 Prefer§bly t he process for
preparing the conpound of fotmula I includes the step

e T iy o . e

atorR (BEAR{OR p{héa%hﬁaﬁ@m £6n RERPAEMidL Om an aryl oxy
phosphor od| chloridate and a WD 2008/ 062206

PCT/ GB2007/ 004480 9 sui tabl y protected am no acid

Lvative, t et nat i vel Y- >
prefiBl Bt inas deb ST Sl Rulon PR AEACIERERAE VD, 1.
Y,Z\,’ZQ 3R, drd Royai sbieows dbsiel, t uted with one, two, three,

four, five or nore 5 substituents independently

seI ected fromt he gr oup conprising el ectron donating

g noi eti es. Substituents on Ar
are sﬁ) ;’/Qlon epen ?Iy sel ect ed fromthe group

conS|st|ng of hydroxy (OH), acyl (R C(=0-), acyl oxy

n=U5K RO L & 2 He Q0 il st Sln eif e%do?rﬁawfs derived

fmlh aAdBIngr oup set out above as Rl; carboxyl (-
C “Gesters, Cl_6al dehyde, cyano (- CN) Cl. 6al kyI am no
6di al kyI am no, thiol, chloro, brono, fluoro,

4530, QAL oyl G B Ko Gl At o

adefleli cycl oal kyl - C1_6al kyl, C5 7cyc| oal kenyl, C5_
7cycl oal kynyl , C5 11laryl C1_6al kyl, Cl_6al ky1C5 ilaryl,
Cs |laryl, Cl_6fluoroal kyl and C2- 15 6fl uor oal kenyl .

Eacéﬁatgtgtp? ue%c'uiaﬁ’l%ﬂé)st ?1{%8 2:?@59&& §elt't()%2 rﬁégéfﬁg’éé f&lﬁﬁfe and so derived
from rpepian deaddnynesie qumetcmﬂyfpmfmrtéwhgt oaqh of dasRstRonBs a:ﬁd R4 has the

pre%}v—xiefl 6&%&1&@07& ogmﬁ%)éle aqqc}lé ?speznélmr ase%%/rr% Arqs%apl‘gq‘lyl and R

is be%l of &Ryl. Wherein R’ IS independently selected from
the sane 20 group set out above as R1l, carboxyl
(- OOO—|) Cl_6esters, Cl_6al dehyde, cyano (CN-), Cl_

| am:-no 1 6 ' -1 B ro,. br
Pl AR AL YA i PP 90 IO 1 e s
out@s TAel¢ ¢l wabkynyl , CB_llar yl, C5_1laryl1Cl_6al kyI and

Cs_20heterocyc|y|. Each substituent can be
substituted by any other substituent. 25 Rl and R2 are

Thesgﬁot (%rliﬂ% gélﬂlf%ﬁﬁl%g%%ﬁ)%dsﬁglfﬁﬁﬁlﬁg 1 Ha?rﬂetd?l@ dHstébisomer Rp or Sp or

it may be a mixture of the diastereoisomers Rp or Sp. Preferably it is one pure

diastereoisomer. Suitably the more active diastereoisomer is selected.

Suitably the pharmaceutical acceptable salts, solvates and prodrugs of compounds of

formula I are esters or amides at the 3’-OH of the glycoside moiety of the nucleoside

group.

Preferably the process for preparing the compound of formula I includes the step of
protecting free OH groups, other than 5° on the glycoside moiety of the nucleoside group.
The phosphorochloridate may be prepared from an aryloxy phosphorodichloridate and a
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C2_l oal kenyl, C2_| oal koxyd _I oal kyl ,
C1 IoaIkoxyCB 10aryl, C2_loal kynyl, C3_2ocycl oal kyl
w@0s/0@xae6/cl oal kenyl , CA_ZOcycIoaIkynyI and PCT/GB2007/004480
Cs_l ohet erocycl yl . RL and are SU|tany sel ected
fromthe side chains of natuP or synthetlc am no
a.side chain of

and/.of .R2. are, prefer
suifFEErg1es 0 ARG Sl s e B  APTRAGTE IO GG S Hemisy may be used
with Qg E b&gjeﬁgmggg/&lltgne al ani ne, valine, |eucine,
I sol euci ne, phényl al ani ne, tyrosine, tryptophan,

serine, threonine, IyS|ne arginine hi sti di ne,

t Iz%le%cbg'ﬁ &]g%ﬁt‘la gléliltﬁ gc?n{?? Zgﬁree,cgpg{ diyeor more

sub3tithef®t ﬁhﬂ@;ﬁﬂnﬂ@lﬂysﬁﬁéétéd Qﬁirh Vthe %1:0@}51 oMprikiAg dl€ctron donating and
preferably. selected fromthe group consisting of H,

clegtren withyyeivi) moietie}- P CH( CH3) 2, - CH( CH3) ( CH2CHR) ,
- CH2Ph, -CH2Ph-OH, - CH2SH, - CH2CH2SCH3, - CH2OH, -
CH(CH3) (OH), - CH2CH2CH2CH2NH3+,
SubditiRat GChi2AHG( = NhiZabl WHR] e pe iy Qeldcted ﬁonﬂtﬁﬂg&%@@sw’cmg of

by haesl (kL ang yIP0, 0T GOV PO amino (), -

-gd
sogfx,émlqu 8 m&@lﬁ @@x& iﬂdepéﬂdem}i@ré&& 08 théEa{n‘r@%IHFgct Loyt above

are suitably 1 ndependently
as fRap Wﬁlﬂ@@ylg (—@LQQH)) n(§1 @Sﬂersg (E)lfsaldehxde- loyaidk YHGN), Cigalkylamino, Ci.

.C2-1 oal k , .G -1 al kox G al kox oal, k
odigtf51e e SHioh et Toria %mm?zzﬁfl%rgr é(l e (Eppoatioxy-Ci.
6a11€§3 Cpgyexeat kedyl, Cs %%M'%hé&&ﬂﬁélkyl@ dalkyl, Cs.scycloalkenyl, Cs.
20het erocycl yl . S SU|tany sel'ected from the

7cygloélkprn}51@ nS§-g 1y 6@H<YH Corallpds-kgiyl. €310268y Giolprpplkihgnd Co.

I

6ﬂ1§)gcr)]e§| s }’ Eacﬁ?ulﬁﬁt%ﬂ’c %a%lﬂeysuﬁﬁlt%& gg aLg? {%Sgl[ug

20het erocycl yI R4 is partl cuI arly suitably sel ect ed

consistin eth oL

Su‘bﬁngiﬁﬁs O 1 Ro @At i, i spenitl %?%%&9@ tho graup cgusisting of
hyd%b?{ RIOBY L4D Qﬁi@r@a@ )RJa 5@85&& R @)Y, Mittro AINGL)E amino (-NIL),

i d to forma closeé
amido (-CONH), -SOs -H, -SH, SR’ wherein R’ is independently selected from the same
group set out above as R,, carboxyl (-COOH), C,esters, Cy.saldehyde, cyano (CN-), Ci.
ealkylamino, Ci.edialkylamino, thiol, chloro, bromo, fluoro, iodo, Csscycloalkyl, Css

cycloalkenyl, Csscycloalkynyl, Cs.jjaryl, Cs.jjarylCigalkyl and Cs.goheterocyclyl. Each
substituent can be substituted by any other substituent.

R; and R, are suitably independently selected from the group consisting of H, Cj_jealkyl,
Ca.10alkenyl, Cy.joalkoxyCi.joalkyl, CipalkoxyCs joaryl, Cajealkynyl, Csoocycloalkyl, Cs.
socycloalkenyl, Cypocycloalkynyl, and Cs.jpheterocyclyl.

R; and R, are suitably selected from the side chains of natural or synthetic amino acids.
R; and/or R, are preferably a side chain of a natural amino acid selected from the group

consisting of glycine, alanine, valine, leucine, isoleucine, phenylalanine, tyrosine,

tryptophan, serine, threonine, lysine, arginine, histidine, aspartic acid, glutamic acid,
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menbered heterocyclic or carbocyclic ring, for
exanpl e, as present in proline. As used herein, . the

W eqos0sR2bkyl " refers to a straight or branchedPCT/GB2007/004480
saturated nonoval ent 30 cycljc or acyclic hydrocarbon
radi cal, having the nunber carbon atons as

ash, Iﬁjl[’]a%h%gtpﬁ‘é?éﬁéeb Ic%%éga]g : n‘%ﬁ%t SPéé:ffZ"raQ& g 'c@oralk%%g preferably

seldWi&f efrall Whd - éro‘fa@r *e@ﬁs@{er%g?gﬁu{i @HycLa:ﬁgggbyL égnéxragpl(cm)z, -

referably has 3-20, pr
CHECH: XGHbeH:at oﬁﬂ)Ph,opﬂIthdQH/ ) B el GRS CHLOH, -

CHURRIT Eeahe IR Ra it s dRe R R M, Soco0-

-CHgIHm(D)@Qo@ﬂﬂ(@)NHdem@;ﬁHznqo)NHQst ituents that may
be present on Rl, R2, and R4. By way of
non-limting exanples, SUI tabl e al ky} groups i ncl ude
met hyl , et hyl nNopyl, butyl, pentyl cHpexyl, octyl,
nonyl and dodeg& 5 As used herein/ the term

"al kenyl" refers téza:\st raig branched unsat ur at ed
nonoval ent acycl k¢ or\ cycli ¢

ocay bon radi cal
having one or mottNG=CNibubl ¢ And having the

nunber of carbon atons as indi cated (or where not

i ndi cated, an acyclic al kenyl group preferably has
and :@@relmr&learplr Bi dogethey candormuor &-memsbared beigrazydlic singdmving the
onms and a cyclic 10 al kenyl group preferably has

5 6, nore pr ef er abl {5 carbon atons), optionally
substltut ed with one, twp, three or nore substituents
i ndependent |y sel ect omthe group set out above

Wi th respect to substituents that nay be present on

v B e a0 i 0 A5 L D S FR ,o
Co-patkenyl | C1 Mh‘bﬂny& ﬁdﬁon@qﬁwkyl 5.1 68kaxy€d 1 daeyl £iGa, 1 odlkymyl, Cs.

200{'&3@%1‘@ {;; é’gy‘?]r%ﬂ% Féf‘hzocyfﬁlg’?ﬁ‘m@ %‘i‘& gif@h‘?%raogi’fg?%g car bon

radi cal having one or nore triple C=C bonds and havi ng
the nunber of carbon atons as indicated (or where not
R; iipghidaltle gelegied degna | the gaoupyentisistingud HpFeiselkabl §s-hesloalkyl and
bereyf0: nore preferably 2-6, nmore preferably 2-4 carbon
atons and a cyclic 20 al kynyl group preferably has
7-20, nore preferably 8 20 carbon atons), optionally
substlbyted with one, two, three or. nore_substituents

R4 i st pbhorshotsd Sendhe gepuprconsisting g Huf11aBoyl derogisiplky! and Cs.
2ohgff&§21§§ %Cig I}})éﬂl&ﬁféﬁ? tshftécb?{f] kSedtbffrofPie %?OLH; @tﬁﬁﬁ{mg Bf H, methyl,

ethyl, propyl, butyl, pentyl, hexyl and cyclohexyl.

In a preferred embodiment, R; and R, are methyl or are linked to form a closed 5-

membered heterocyclic or carbocyclic ring, for example, as present in proline.

As used herein, . the term “alkyl” refers to a straight or branched saturated monovalent
cyclic or acyclic hydrocarbon radical, haﬁng the number of carbon atoms as indicated (or
where not indicated, an acyclic alkyl group preferably has 1-20, more preferably 1-6, more
preferably 1-4 carbon atoms and a cyclic alkyl group preferably has 3-20, preferably 3-10,

more preferably 3-7 carbon atoms), optionally substituted with one, two, three or more
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As use herein, the term"al koxy" or the term

"al kyl oxy" refers to the group alkyl-O, where 25
wW@bdoglooa2e6 as defi ned above and where the al kyl PemGB2007/004480

may optionally be substituted by one, two, three or

nore substituents as set out!labove for al kyl . By way

non-limtin e tabl e al kox
sulpfiRie HEPIIRTLy SERERRY Thmpitbin GRyP b iieNy wifh respect to
suﬂ?,‘c—ifu@fft\é thdt @hdy M#I@g@ﬁt oR G RULI®XHhd ;. P8y Wyof ﬂ&nhﬁﬁi@iﬁﬁ examples,
and 1, 2-di net hyl butoxy. The term "cycl oal
suitableeallsylt gxoupsemgkudcl plectlych ¢tbal, loydpyD-butylh B‘tréylc iwtylx:mtkly lnonyl and
4?8 as defi ned above 30 and where the cyclical kyl
ety may be optionally substituted by one, two,
three or nore substituents as set out above for
al kyl . WO 2008/ 062206 PCT/ GB2007/ 004480 12 As used
Aspmgedhareing the terar 1 lk@tyw 1¥ays to e slegightios branshegt mggturated monovalent
| - W,
acﬁﬁX or %chc rrr(gci/a?tg . rlag%gfﬁa\grg% oﬁ]ee {n%g ? g,a@glbggggcgn ’8 having
thetﬂmltrﬁfer of cdfbmleatomsmshmdlctﬁm Gr aﬂle&ﬁﬁot(inﬂlca&b@m askéliv alkenyl group
res o.the gro 5 As use reln heterm
preifeg lﬁgi@%&%ﬁ MGLE gra@& 2B Jalp;gypregag 2#59 @n gtpms and a cyclic
alk@hyiO¥bu S%ﬁrhﬁlk‘ epds: 4B0diBg | ?eféxlﬁE gfrlS 3o Iémes) optlonally
group. The al kyl noiety and t Xy nolety are
subgtfuitadentithn en@ itwovthtek or espe substitients endbpénduintly selscted from the group

al and. ctiv The al koxy.an kyl
set Bt ¥bo BOVint e RRchto EP s Bt e B§ mBistOPY AL Ryt R By
wayrwfeloﬁuﬁﬁﬂuhg L&Hﬁn&les AsuisBle AnyRBE}Ps Mhdlhdd eﬁl?r ,SrbperlyllSutenyl,
definition of . 10 As used herein, the term

pentenyk and hgxenyl. refers to an aryl group having an al koxy
substituent. Binding is through the aryl group. The
al koxy noiety and the aryl noiety are as defined
Aslwsedehareini the teras fedicynyl drefdre tode btiraigliti oo rbsamhechhxh@awatadl ¢honovalent

aryl, respectivel .T al koxy and ar noi eti es )
acyelt it prTEihyaiaoithob aedisal SREnE e o sriints CRronds and having the
nulﬁHQ\S&f' daSoH &onﬁ%SQQHicHt%g G(Bﬁ%bfé nokAndichBd rﬁg%ﬁhtz Ocllﬁ}gl?l group

definitions of al , respectively.
prefraatdiy has £129), mmprafyc@bloraz ﬁymareyprefem:ﬂ)e 2s4 tarbam amn;d and a cyclic

ha n cli l kyl It Bi ndi
il B R Giro 30 Hire HETRRR T Zheiautiy s o ptonally
subRfibted Wit bite, tab Shids o @fdrd atbshtksis nnd@p&ﬁuehﬁ§ B&l6dted ﬁoinhtﬁe group
definitiqgns of cycl oal kyl and argGHD respective

I
set-prkaboye MaHI R§pechin; sebspitugigs thalmay Wﬁﬁnépy Roelfe, &é@nd Bea-
optionally substituted by one, three or nore
substituents as set out herein WI th regard to the
Asaded herein theseraf “adltdsy!’ oatie tamy Falkylveghetdrs toethy group alkyl-O-, where

alkyl is as defined above and where the alkyl moiety may optionally be substituted by one,
two, three or more substituents as set out above for alkyl. By way of non-limiting
examples, suitable alkoxy groups include methoxy, ethoxy, n-propoxy, iso-propoxy, n-
butoxy, tert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy and 1,2-dimethylbutoxy. The term
“cycloalkyloxy” refers to the group cyclicalkyl-O-, where cyclicalkyl is as defined above
and where the cyclicalkyl moiety may be optionally substituted by one, two, three or more

substituents as set out above for alkyl.
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Except where otherw se stated with respect to the
definition of "Ar", as used herein the 25 term"aryl"

WO 2408062200 a nonoval ent unsaturated aromati c PCT/GB2007/004480
carbocyclic radical having ope, two, three, four,
five or six rings, preferably one, two or three rings,

whi may .be. fused .or ,, bi.cycli,c. An aryl_.grqup nay.
Asgioef SRy oS PR B e S Tpdihio ol Ffises defined
belsWhidiwheehihs sl B6fetyOMby apEMRIIWLE BubkitRed by ble,aRbl & or more

substituents that may be present on the group Ar.
subpstiBreats s get gufabaye ydidsreanest to thegeupA¥t i ¢ nonocycl i ¢

ring containing 6 carbon 30 atons; an aromatic

bi cyclic or fused ring systemcontaining 7, 8, 9 or 10
Asceagedoherainphite ten “alkoRyAkFL i @efdrs itoyal iatkyl | gigus MavR@ an alkoxy
nt ai ni._.ng..10, 14 carbgn_ at ons.

cQ %Jéo *1;2, 13 or Non- .
subsfifept. nJP1RdiRgH 1esoush the kvl gievrid d by Al moxty anth s taRkxy moiety
RS BT UB0% RIS, of PPRRUAER syl To
alkoRy axgl iyl 1@eieticdDap @AY BHADIGMRGTYYGBR) 67d,Ghkd 80 mdl8 substituents

nitro.(- .. amno, (- . L, -SH, -SR, wherein
as gt OP%aqgﬁﬁNgééﬁﬁ@g{l P‘S/thééi%%%l% of%ﬂ. the same groups as

Ri ; carboxyl (-COOH), cyano (-CN), Cl1_6al kyl am no, Cl1_

6di al kyl am no, thiol, chloro, bromp, fluoro and iodo.
Asmsakheyeiadthpéerel Trlkaxyaryl'ereders Heaepot gy having fagratkoy sgbstituent.

: ' y S ef er cli:C. rin
i i heR P Bh b8 HIALNARE R M LR Skl defined
hexgimxgﬂh regpaﬂ: &E) el delﬁﬁﬁﬁms bg@lrl;mﬁy ahd g réépeg%velywih}@mk?w and aryl

e. fuse r. bicyclic, an avi hg contained within the )
mojgtiey mgy eag Pf‘ggl%é&ﬂureéa@i NSy BVerdise Pr BsreibsitupRtsAsidelined herein

Sl lSith; . : fix "C5-20" or
mtﬂégéb!i%ﬁpﬂli}g ggﬁﬂggfg %fifd%%%@ragﬁg%)ﬁweﬁ%gggg?, respectively,

a five to twenty or a five to 10 ten nmenbered ring

system at | east qne,o i Gh ers is selected from.,.
Asgd SR, hETit SO 6T G &7 RopEpS dvine o &Sl alkyl
subdatuerR @tk iS #Eb@thaheyl gouid The %Gtloslkyl Mbiety sieiie aryl moiety

havi r%g five nmenbers of which at |east one nmenber is a
arengs defiped Serginowithrigsrest ththedlstingions [of creaelkyhandopial, respectively.
RS i Tl P My ol O SR, LRy cne v
thremer, mbwsubstittditeas soe vhehaeiavattareiardttonhe defibbtidriscyfalliyt and aryl,

ring s§ystem havi ng ni ne menbers of which at | east one
resﬁ%cﬁ’gélr'is aN 0or S atomand which optionally

contains one, two or three additional N atons; or a

bicyclic ring system having ten nenbers of which one,
Ex¢epd vdere dthervise stoted swidh eesaedt tattberdefiition o€ § Ar7, res| useld herein the

and are not limted .to, rroljinyl, pyrrolidinyl .
terl Sy G504 MRy B rated fpniayb Srftgexglc Yadical having one,
twi)hidd Fotif) Yikve oP¥ika# @k, Hefydbly SMeD BFb 8 thvde rif R WHRhint¥ be fused or -
_or_piperazinyl. )
bicyclic. An aryl group may optionally be substituted by one, two, three or more

substituents as set out above with respect to optional substituents that may be present on
the group Ar. Preferred aryl groups are: an aromatic monocyclic ring containing 6 carbon
atoms; an aromatic bicyclic or fused ring system containing 7, 8, 9 or 10 carbon atoms; or
an aromatic tricyclic ring system containing 10, 11, 12, 13 or 14 carbon atoms. Non-
limiting examples of aryl include phenyl and naphthyl. Preferred substituent groups are
independently selected from hydroxy (-OH), acyl (R’-C(=0)-), acyloxy (R’-C(=0)-0O-),
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20 Avail abl e carbon atons and/or heteroatons of the

"heterocyclyl"™ ring systens descri bed above may be
wG@aesne206 ed on the ring with one or nore het ePOEHGBRA®7/004480

Where the ring(s) is substituted with one or nore

het er oat ons, het eroat om substituents are selected from

ni e it B oy S R MG Taa i gt Gceted from

theM3ABe NSERHOALO R, @ﬁl%t)ﬁﬂam@bbl}ﬁr €cyah8 &CND, (3;1 t?d]kﬁammo Ci
het er oat om substi'tuents sel ectéd from the ‘gro

sdiabyleingto, tolo¢hleney bremo, fiuproapdriodnd/ or hal ogen.
Preferred substituent groups are independently
sel ected from hydroxy, acyl, acyloxy, nitro, am no,
As S{s8dH, hefdih, AR termtideRkdtyRyl’t $efefsdﬁ1p@ neaitty orepRE41BH unsaturated
fromthe sane groups as R, _ carboxyl, cyano
heterpopdicitinzarriae, bavingauicat ey itaise.four. £e oF sixakigss preferably one, two
f Oy [ e f
or B8y ifCiPmaline' A0k or By aBE BEARE cLfaffe8 ShBRIgfo ring or
ring0& 8606 226 tne{bEr GH2E6J [0 4&0grolid cOukidtaig| & N,ODVz&ralt S. The prefix
«~ i nglude hydrqocagbon sol vents such as .benzepe and
Ca/ Porfcsio HREPS foy‘pﬂete@sﬁ{s"rﬂﬂgmsur&weagv Vit Ry todpigaty, or a five to
ten! BbBENKE T HiUERIm Gt BASNYhe BFRAlich FUBRLE i@8ected from the group
di met hoxybenZene; hal ogenated hydrocarbon sol vents
consw@hg 25 N la;ld &n Prefhired heerocyellyl systdnoy ateaadnonocyclic ring system

obenz ne.t solven S suc
ik PR BORGHS g THER Bt IHBE oBF IR Bt 3 WP T and which
optna} @bnﬂaiﬂ@&nfé%dd@t[ﬁrﬁl Datnar eehap®lor thiebaidaitional N atoms; a
propanol , isopropanol, n-butyl al cohol and tert- bUt¥J
moBpeySHE Fing hipving S mgimhers of yawghsons, gwo a5 threcmemheisiars @ N atom; a

bic (ﬁfbohﬁ’% IS}';stEéhnll Fla@ﬂ nRNAeR Igglrsbut ]in@ﬁtaf" feabVRR AOMBENES) N, OorS

uch a tate an acetat e; carbonate
atotype glotly epﬁcma]sl}a ctntaiss ehd)\tive e th:raer hxtmmlml Nmﬂoms,omal ‘tﬂqse:hc ring

oS BT S B Wi DEES % BrhEE et Ml
incfoidef ahdbky P iRt to3 %y‘fﬁﬂ‘ih%ll Sp}h‘ﬁﬁ‘élﬂy'l’ i b%l@i(ﬁ&@?snﬁfdazohnyl

) ;he present i nventi on erm"inert 'solvent™ nmeans

imidazpdidinhtpyrazelieyl pidazolidiny].qupefiding morpholitgd or pierazinyl.
bei ng described in conjunction therewith including,
for exanple, benzene, toluene, acetonitrile,

Aviieible bytts bohanandlbr itdiydtb 0k Bl Ahd ehet&bt @iAT eing systems described
met hyl ene chloride (or 15 dichl oronethane), dieth

yl
abye ety betubytituisdngthe ringcwithyfrae Orn’é‘PFFylllf‘é?rﬁ?tPnﬁetW@e the ring(s) is
su et ?é:?lbwwh 01?&1t lala%%re Iﬂ)ert&BQth'H h'et%%?ﬁchq aéﬁﬁ&t tu?(nts are selected from

ut ano di oxane, pyrl
oxygen, nitrogen, sulphur and halogen (F, Cl Br and I). Where the ring(s) is substituted
with one or more heteroatoms, preferably there are 1, 2, 3 or 4 heteroatom substituents
selected from the group consisting of oxygen, nitrogen and/or halogen. Preferred
substituent groups are independently selected from hydroxy, acyl, acyloxy, nitro, amino,

SOsH, SH, SR’, wherein R’ is independently selected from the same groups as R;

carboxyl, cyano, Cj_galkylamino, C;.¢dialkylamino, thiol, chloro, bromo, fluoro and iodo.

The process is preferably carried out in the presence of a suitable solvent.
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Tetrahydrofuran is particularly preferred. Preferably

the process of the present invention is carried out
wapasneubst antially dry 20 conditions. As uskCI/GB2007/004480

herein, the tern1"stereoisog§;" defines all possible

conmpounds made up of the s atons bonded by the

.S equence of honds but . havi ng, di fferent
Suifhlectol Vo HETHSR Ay draprhgR o eats, Fith fischegiaqiy and toluene; ether type
sol¥eRtser GlenoRabdighyWhimby, t h&ré\?;@'ﬂ%&@ﬁ? @iphth8 RAREENhnisole and
invention 25 may posseéss. ere the conpounds

dingthosyoinaene; ohalhgenaiedy dydiosarbhay eolugnts eqsh ehemethiylent chloride,

chl&fe? qtnglr Wécqﬁ%rﬂg%%eg 3(%%)21%' A l%f)\}ie)ﬁ. sfstu fag%g %?éeia?n“&ﬂﬁ'ethyl ketone
andCRBIST Ssoblilye kettRy; aldshdl it?{]@hdlyerﬁs( is8dh as nittlaabE refeiBI, Spropanol,
Where the processes for the 30@% eparation of the

isoprepgIelin@souarlc akghely ane terebytil evpabeli gittile fyrse splyents such as
acelBnithitd. ?mg;i nit1€ raﬁ@'b%ﬁ%ﬁﬁ?ﬂe{;tégﬁe?ﬁ es%l%ﬁ% B be ethyl acetate and
Sépar atea by conventional technigues such as
butplr p@atea citbenaib tygrBbDGNB Bhyh aslétkylenspabodse aml/plopylene carbonate;
prepar in stereochem cally mxed formor indiyjdual.
andéﬁaﬁ??ﬁ%@fesmﬁ& © Beed e PERVa,F meng o e ff@afr‘?ﬁiua%ﬁ@ admixture.
known to those WD 2008/ 062206 PCT/ GB2007/ 004480 15
skilled in the art, for exanple, by enantiospecific ‘
Prefoyahily @s iimeripsol vams ¢ wpedl amthefioocess phihegireseni ingemtono nidei term “inert

BB e e BB RO g Wi

conj@@E6Lr ahérewithl fbledingee fhasexaniple, Cbezend)dstoliRyie,al s€ktonitrile,
e resolved by formation of diastereoneric esters_or
tetrahydgelyrans o| |dRetylgrmedmnidemt ogtlegshoran.sepehylenn arfdlogide  (or
i i kel labdiReY e keldHR, methanol
cich BT, LOBE AT PO bRy oA BRI 1A methano,
ethariol spiopatad, uisdpropbmedd temalhutaddl, sdiokanesomyridinendand the like.
m xtures thereof are _engonpassed within the scope of
Tetrahydppfivan i3 PArACHIHHY Biferiedr ¢ her nore, it shoul d be
appreci ated that the phosphate centre is chiral in the
conpounds 10 of the present invention and the i
Prefesaiplp ithel oraeeps ofi the raesemp invedti@p itlicasiedr @i wasler rsybstapimlly dry
sition of the conmpound nmay be m xed Rp and Sp or
Congﬁle%%‘ure di astereoner. Preferably the conpound is a
substantially pure single isonmer. There nmay be a
m xture of 1.1 Rp to _Sp djastereqgners, Alternatively,
Astusest Betgigy theetegm gierepisomes” defineszall possible compaqungs ni%%, up of the
sani]é ;tgml' :bgndel'l: @r the ‘sadle séiu%éce Jf teldds %ﬁépavﬂ{g diffL R0t BreeRPmensional
0 Sp | ast ereonmers or vice versa.
structures which are not interchangeable, which the compounds of the present invention

may possess.

Where the compounds according to this invention have at least one chiral center, they may

accordingly exist as enantiomers. Where the compounds possess two or more chiral
centers, they may additionally exist as diastercomers. Where the processes for the
preparation of the compounds according to the invention give rise to mixture of
stereoisomers, these isomers may be separated by conventional techmiques such as
preparative chromatography. The compounds may be prepared in stereochemically mixed

form or individual enantiomers may be prepared by standard techniques known to those
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The term "sol vate" neans a conmpound of as defined

herein, or a pharmaceutically acceptable salt of a
w@ooopoem2de of structure (1) or (11), wherei n nOPEDGB2®7/004480

of a suitable 20 solvent aﬁg i ncorporated in the

crystal lattice. A suitable solvent is physiologically

st 51 B S oy P B9 SR TPe B s SR e formaton of
dlaM&%Bm\éﬁé Bkird By gélefmhﬁenwthtahepﬁeélgcwtﬁe lagidl RfIRWWel Wbyt Bactional
as_a hydrate. The coqﬁounds of the present invention

cryptalizatianoarslaregenesation qfithe fee basemlbe comppuntdsanay dap be pgolved by
rrESEACAGrABbAe o o 3540, BB oy e tpsion g

remq&*blabfr’&&emtad; alikiaBC celpdradiivelys ahd &ompElBRls &ﬂ@y b¥adsolved using a
pharmaceuyti cal .acceptable salt forns

chifah B G ol BB 1t 35 tqvbﬁawﬁer%@%thaeél S%élrsczws and npiEyen thereof are
3 9thin 8 £ theldbsdnPEivd har maceutical |y
one E%%fab|e“géigmﬁgghlaé%bsgrﬁLagﬁ% cationic salts. 30
Phar maceutical |y accept abI e acidic/anionic salts

Fugftipiitel sRPUR dearpishbe s pBofbet et i i inbe compounds
of 1Aé ?f@séiﬁ invehti6h HAA ﬁﬁ%ﬁip%un@sélﬂw éﬁ&teas AP @b fereoisomers. The

oride, citrate, dihydroch|oride, et at e,
coremssiwna@fs thee sompaens sy betreixed meraad eSp ogl grseputgt diastereomer.

t ol |yl ni I
Pr"g‘ié%q R Gttt w%w“%étrag{aﬁfﬁ ! SR IGed062206
PCT/ GB2007/ 004480 16 hydr obr om de, hydrochl ori de,
hydr oxynapht hoat e, i odide,. isethionate, |actate,
The o & IFRHTR Of Aildkp %%@ﬁla%tereowe{%ﬁ bRAHvgly, there may be a ratios

of 'i@t I AVBAKICHE @Eib}"l%}“ A ?qomﬁ%t 9 7hd1319§0’(§>?t1hloo of Rp to Sp
frate, pandat €, pantot enat €, osphét e I phospat e
d1a§tcﬂeylglatsan'tvmem¢mae salicylate, stearate, subacetate,
succinate, sulfate, tannate, tartrate, teoclate,
tosylate and triethiodide. 5 Pharmaceutically

Th& &8P "3 e D agdamb Ceatcbﬁ*rgbﬁndS Aftas HéXeddddBereN brad §HARhaceutically
limted to alumnmrH enzat hi ne, cal ci um

accgptpble gl odad sempe pfq gtrugiyrst (ﬁhﬁb K(Bhi wlerein molecules of a suitable

oA 00, ] WL MRROCSA B ARTLATY, sl

tolarstslé utlths dokidel emimlhswwb ;E&ammd R)lﬂgﬁltabﬂe tdieertoapais], a¥ater and
his__invention. 91%ener al uch rodrugs will be

theﬁ%fﬁcwmmatea sthg é?llv stthmqlﬁ‘él HRAL asginedsatgr e

readily convertible in vivo |nto the required
compound. Thus, in the nethods of treatnent of the
Thepemspninds of/a presant inhentioe mmy' Asinbapresent imige fsdnabf pharmaceutical

np he treat nt he. vari ous
occGRGRE PGt WY CFF 1B Mpolih clLah PEEPPYds ol hig ddigngipn refer to
nontMdkft gplihﬁné?&ﬁﬁ@él@dad@@ptﬁﬂe rgaNs. WF‘DAD% pPRo&d iohaﬁiawuucal acceptable
di scl osed, but which converts to the speci f
salt forms (Ref. International J. Pharm. 1986, 33, 201-217; J. Pharm Sci., 1977, Jan, 66

(1)) include pharmaceutically acceptable acidic/anionic or basic/cationic salts.

Pharmaceutically acceptable acidic/anionic salts include, and are not limited to acetate,
benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium edetate, camsylate,
carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,

glyceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine,
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conpound in vivo after adm nistration to the subject.

Conventi onal procedures for the selection and
wWee@pasabé on of suitable prodrug derivatives aPET/GB2007/004480

descri bed, for exanple, in 6DeS|gn of Prodrugs", ed.

H. Bundgaard, Elsevier 19850 20 Pharnaceutlcally

bl e es de tlve n W one._or nore fr

hydﬁ&gplg&c@ &ygw orlgp,e lilg é}’]ilq theater, 1@(?}3 e.f ISEtHOmete, lactate maleate
mafieRh R 1AE 2 In AR ARHAD bR (1B Hifhte 2 El’i“eﬂﬁ’ﬁ!ﬂlfa@@ | ﬂi’hl:é/te napsylate,

prodrug ‘esters that may be convertibl € by sdlvolysis
nitrafied alanpnla;@ pntgfherite, c ohatiphiten sdlplmspatte, rotygelagivdenatd, salicylate,

el AR S gD AT o e PFe oOF RS (G iecide

the present invention may be fornulated in a
conventi onal manner using one or nore physiologically
Ph?éi@é@fﬂtlaftﬂ)’eac@amﬁblé bgsicieatignie salksgneluds, snd mesn@rlumted to aluminum,

ben%[ﬁﬂ ' @%}Eﬁﬁl V%Mo“‘rg?lfo@ hé ‘E}ﬂ)tlﬁe\ﬂgg%ﬁ'ﬁcan € b@@eﬁmeﬁfa}ﬂﬂ& lithium,

arations

@’(b@ihﬂﬁ@@tah.‘hmﬁl prycainéiesdivphard@acut i cal conposi tions
may be manufactured in a manner that is itself known,
e.g., by neans of conventional 30 m xing, dissolving,

Thd ﬁ%b‘llltafﬂv@ﬂuoﬂj L RGERs BithTits 's%%eg %Edd?&gz 8 Uhs i do¥igotnds of this
hi | [

capsul ating, entrapping or ng processes.
invéirtmmer Irf gememdlatsuain prcsinggspetl éntfuucptrmak Herivatires o fthe compounds

m ni st.ration 08/ 062 :
WIS H 7SO o e iSO HavRgCs Bty mgthods of
tremaﬁtrmwpﬂegaﬂt ISREROSthé RAARGANHAGL QL %nwrﬁﬁa%mhe reatment
| nvent| on can be admnistered to a patl ent,

of the Yesiens sligordans, describadl ith thyy cerapoundysneaibicall hém@se@ or with a
cox%éb%nm L Sft Ig)t ! %X all}p d s@l%s&{, %uf Wméh”%/&{sl{ehg’ Do ?I?enspemﬁed

arenteral rou
computind dh ngvo rafteﬁuémnuﬁratﬂontﬂoaﬁu sabjleett Connéntipelr ptazaéaks for the

subcut aneous, r nsd r wa aer os t al
Sel%PH@P faf PACRRTALISH; %ﬁﬁula P@&mggdeau'\éeé?s %fﬁodoeé%rbtr 3 afyample, in
DA SFRbd:aki08d. B RIzaRtiakIs&H, Mogd.r ation, the

compounds of "the i nventl on W Il generally be provi ded
in the formof tablets or capsules as a powder or
ranul.es, or_as.,an aus,.sol.uti.o suspensi on.
P Ehy e PR kBT OV RAER o S of RS S Bingmy ecous
are stegificdMin FhePhb@m BT phirgaicbiticallp 206pRPIAR @ R¥ PaiticAly prodrug
such as inert diluents, d|S|ntegrat|q&gagents bi ndi ng

esteyg ethits may| b rqosxertinly é?gemlgolyglﬁel&déh. siglpgifal, conditions’ to the
corhphYE R pRIEN SventiSh A4inD HeB A5 aLRy BRShps.

Pharmaceutical compositions for use in accordance with the present invention may be
formulated in a conventional manner using one or more physiologically acceptable carriers
comprising excipients and auxiliaries which facilitate processing of the active compounds
into preparations which can be used pharmaceutically. These pharmaceutical compositions
may be manufactured in a manner that is itself known, e.g., by means of conventional
mixing, dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating,
entrapping or lyophilizing processes. Proper formulation is dependent upon the route of

administration chosen.
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preservatives. Suitable inert diluents include sodium

and cal cium carbonate, sodium and cal ci um phosphate,
wa@pashexv®se, while cornstarch and al gi ni ¢ aci BCHGB2007/004480

suitable disintegrating agents. Binding agents may

i nclude starch and gel atin, ile the lubricating 20

TSy he8pgiPuviad o mARREG-Ricdl cOfpSRGR 2ofiing to the present
invérion&af bERMNEseAAE A pitikht, Jhich! @AY BE home h,aﬁ’i%nfgbﬁ/&ﬁx&ml, by any
_nonostearate or glyceryl distearate, to delay
suitgble #980$-on i n the gastrointestinal tract. Capsules for
oral use include hard gelatin capsules in which the
active ingredient is mxed 25 with a solid diluent,
Theanttdivafdengetmploped apsh giesshe ivientidh @a@diel ¥dministered by oral or
ingredient js mxed with water or an il suych as
pargnicralitowes, | Including IHEVERe S oo fapErioReaa cHbsaneous,
[o | . .
trars e o ey TRV LM, SRR AP TEATR LR BheNicBal and sublingual)
adngix@trpien.cocoa butter or a salicylate. 30 Fornul ations
suitabl e for vagi nal adm nistration nmay be presented
as pessaries, tanpons, creans, gels, pastes, foans or
ForSRhRadnhialstrhiti ¢, it SorRfdtindl BF A inferdfbdi willlogenb@I1IY R provided in the
active ingredient such carriers as are known in the
forrgr of tablaie ofipspeies. adsea MAWdRO0B/ gepylos or as an aqueous solution or
2007/ 004480 18 For intranuscul ar,
Slmﬁ%ig{rcggeritoneal, subcut aneous and i ntravenous use, the
conpounds of the invention wll generally be provided

in sterile aqueous sol utions, or, suspensions, . buffered .
Taklgfs ;ﬁqr B BT P&‘B’e"}_ﬁf‘?dﬁn@‘ei e ningiedipnt &g fiwléh ;%\a@a%gutwaﬂy
acc¥RblE! ExcibiBRk USARKRLE ORErt S dibuct®, UlisRfbopitthe! SO4HRY) Eintdiﬁleg agents,

u
sodi um chl ori de. Agqueous suspensions according to
lubiicatimgt i agants raswéetaningl eagentsp e ldvagingg eagestss ugowmg  agents  and

cel l.ul os rivatjyes, sodiym al.gi nate ol yvi,nyl - .
prefyatieF a SH gL AP RetaE sod S P hhaie, sodium and
cal&itdh phdsphaf, t Bd). 1adidkd, aliifle RbESRENMAtANIEALME A6MEQAUS suitable

suspensi ons include ethyl and n-pro

| . Cl U . py| o I
disiptagyating agpepz Binding agpnisHaay mepiigstscomd gedating page ihenlubricating
.10, L:00S 0 i | :
et Bl GPLSERIY 94 Sl PR R A O0514 N dpgred, e
tabRGOmag bpesatéd it raamutenalysusk bg blycei michesteaate pic ghiceyyd distearate,

y. A preferred | ower dose is 0.5 ng per kil ogrm body
to ‘%&Yga}li’ﬁor@fmn petbsiattoiyestnghfacta nore preferred I over

dose is 1 ng per kil ogram body wei ght of 15 reci pient
per day. A suitable dose is preferably in the range of
Capisutes fe0onabussanclki¢ baydagelatinadysules ighthigiethedwtive sngdediant és mixed

Witgglg{pﬁfia(ﬁlu&tl, ani Igo lrgglg S cglgsuﬂés tw%e%e?n T e l%rilglrg(%[ar?tmlls mixed with

water or an oil such as peanut oil, liquid paraffin or olive oil.

Formulations for rectal administration may be presented as a suppository with a suitable

base comprising for example cocoa butter or a salicylate.

Formulations suitable for vaginal administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to the active

ingredient such carriers as are known in the art to be appropriate.
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wei ght per day: The desired dose is preferably
presented as two, three, four, five or six or nore
w@aimstezes admi ni stered at appropriate intervaPGI/GB2007/004480
t hroughout the day. These sqg doses may be
adm nistered in unit dosage torns, for exanple,
containing 10 to 1500 ny, 20 preferably 20 to 1000 ny,
and nost preferably 50 to 700 ng of active ingredient
For RffrarHiMcu]ar 0REap&thAal sub¥ahiods an&edicABnt ssepthd f8npounds of
present invention wi Il now be descri bed by way of
the deampipe Wil gewmlw beopreideddn sterile msgueens sripiieps or suspensions,
I r r
bufig eer@p%raggg Iap %?e eg&g&%&ﬂ% ﬁl@[}ﬁ%@é@(ﬁl k{%hfc?e%c\lhél{l@e Ringer’s

solBioR G Siedtoniol sfoldninh ehlbﬂdell riefhepirossparsivns| aotirdaigeto thbdnvention
| atter reagents were prepared by published nethods
may iHJErSYFPSIRBERECBEi UAl 8¢ Pelitless darivAtivesi SRS tgaip.gpolyvinyl-

1@5196“ ar Fg{ﬁs ag é%.g‘l:, And% 2Rl nﬁ%?lt g@;ﬁnas 3Ccithin.  Suitable

oce Prepar at |
presféi'vamyeé foapaqﬁqdu’s dyspenvohsfindddmetbylemdindpropyl p-hydroxybenzoate.
phosphor am dat es WO 2008/ 062206 PCT/ GB2007/004480 19
tBuMgCl (2.0 nol. equival ent) and

TheZcomboufISSORE HvehiisieMay ako bapredented hd Eipdseme FordnilBons.
equi'val ent) were di sso?,ved in dry tetrahydrofuran

(THF) (31 nol. eqU| valent) and stirred for 15

In %ﬁ% u1t eaos% t?’e?llgl‘{bé ﬁa%gg fof bqetoaﬁ)%rrgg %E%i?o&r@m_}nﬁgy weight

Focht orl eqgui val en

of ﬂ&a&e@ﬁﬂﬁgp&f dlha@WIAS @reﬁ?ﬁﬁhlo&teir rdosd i00.6rmp glet kildgrm body weight of
saturated solution o NH4Cl was added a
rec@%‘lltvlé‘?ﬁ Wa st F’é’ﬁ%\?&fel’tﬁ?fg averednsedd s Bek Eﬂ?%a@ Doy, weight of

recnét A gg‘f daPlA gméf}ﬁ% Q&e"@;}rg@% §ﬂiﬁeﬂ% LUt f 190 mg per kilogram

ard procedure C3: tion of
bodgl weiglthioar atay dartdemonf pnwﬁedalﬂy éul theuehgoef éleo 20 mg per kilogram body

el a0 art P HE B Ao M e T L BTG 24 0o e FaHs Bggeor sx o

moRf subQiodéCadiinfbtcrétl MapBfoptiafe idtehRll SiroukhButIhé U Nt THES sub-doses
renoved under reduced pressure to give a white solid

mayhiecplonaisterosh ge qudh dpsaep derms. cor eseaplrarcgnisitiez dr o 1500 mg,
pre% qlg bER&N 6@6 ﬂ{%%d Bﬂ)glsg @@ttg S708 E‘x%%"ygécfh'vg G edigxét per unit

nucleosi de I sopr nucl e

mmmﬁaﬁmmoran1dates wer e dlssolved in a solution 15 60%
of acetic acid in water at 90 C overnight. The sol vent
was renoved under reduced

Examples

Embodiments of the present invention will now be described by way of example only with
respect to the following examples.

Target compounds were prepared by reacting the appropriate nucleoside, or its modified
precursor, with the required phosphorochloridate. The latter reagents were prepared by
published methods from aryl phosporodichloridates with amino acid ester hydrochlorides.

Several examples are given.

Standard procedure C2: Preparation of 2’°, 3’-cyclopentylidyn-modified-nucleoside

phosphoramidates
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pressure to give a white solid which was consequently
purified. Exanple 1 Synthesis off-2'-nethyl-adenosine

W@ aHg0§2200NH2 N1 N N NJ HO 20 CH OH PCT/GB2007/004480
N6-tert-butanoyl-,8-2"-nmethy] -2',3 ,5 -tribenzoyl - aden
osi ne (400 ng, O. 590 rmol) s .added to a solution
of OH sat ur at ed

t i d d
B eielt md: equfelsp ger e heSTslan: Nl idan (10 mol
eqlxgﬂa?elﬁng%e&b& el gcllrgg ﬁeP%t%rdR)‘fﬁfaﬁ I(BHFDY3 10910‘}' néhuit"\gﬂent) and stirred

tograp starting Wth a mXtur
for AHCh@heOH 1enl1a t1iM rsoBitidn dthie qppr@rptmp]nmsphmshlorldate (2 0 mol.

ai ned a it .427., w129 .
o SIS YL B R SR T et stvion o
NHZ@I %@ B&’&édnﬁ’)d thé -s3Rehi FHas ?emodé'ﬁ%d&dﬁﬂﬁ’@dr}ﬁkssurrb BOgive a yellow
' - adenosi ne), 25-5.21 (3H, in,
Solwhlﬁdwd@nmue@iepmﬁmlenoy ne, OH2' -adenosine),
4.12-4.05 (1H, d, H3'-adenosine, J= 8.6 Hz), 3.91
(111, in, WO 2008/ 062206 PCT/ GB2007/004480 20
Staldﬂar(ﬂﬁﬁd&ﬂhf’@t?a Ere%ﬁrdtidﬂ of Bholpior@miRiates iof ﬁ)adzﬂedﬁﬂzc(léals’lde
g% - adenaqsi ne), 77 (3H,.s, . CH32' - adenosi ne
¢S lopRRID) erﬁ@neélf@i@u%@smea%%ﬁph@)m%% 5epre 1@801%61 in a

SOI%OIgg(gﬁn S’Zl %2‘}” ail gg —V&}j]‘e(r ]%CA Egé'r adenosi é}@”aa %é{;%‘%%(&i%& reduced

preSiure mdenos white soB@ whkh(w:G, cotkquadbnosified) , 78. 46 (1C,
C2' -adenosine), 71.63 (1C, 5 C3'-adenosine), 59.47
(1C, C5'-adenosine), 19.83 (1C, CH3-2'-adenosine).
Staﬁﬂakd S)Q?Jeﬁuré éu. p %H’Ht ho HoPamidites 651§§ﬁ@d )Nlcleoszde

0% Found: C 67% 2% N 24.20% Exanple
gymomggqﬂgdqmﬁ, modified nucleoside phosphoranndates were dissolved in a solutlon

I
0% of Sl irIR Sty 06 plerr Rt e PRERE Ba faovss, unpproduced
prebsuye ©Yivé Nwlite GblidNhichl wak consequently purified.

Example 1
Synthesis of /-2’-methyl-adenosine (CHC1)

NH,
N N
4
<f;

~

HO

OH OH

Ne6-tert-butanoyl-S-2’-methyl-2°,3°,5’-tribenzoyl-adenosine (400 mg, 0.590 mmol) was

.added to a solution of MeOH saturated with ammonia, and stirred at room temperature.

After 12 hours the solvent was removed and the obtained solid was purified by column
chromatography in gradient starting with a mixture of CHCl3/MeOH 9:1 then 8:2. The
pure product was obtained as a white solid (120 mg, 0.427 mmol, 72%).

8u (ds-DMSO): 8.47 (1H, s, H8-adenosine), 8.15 (1H, s, H2-adenosine), 7.30 (1H, s,
NH,6-adenosine), 5.95 (1H, s, H1’-adenosine), 5.25-5.21 (3H, m, OH5’-adenosine, OH3’-
adenosine, OH2’-adenosine), 4.12-4.05 (1H, d, H3’-adenosine, J= 8.6 Hz), 3.91 (1H, m,
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OP NN O OO Prepared according to Standard

Procedure C2, from2', 3 -0 Ocyclopentylidyn-/3 2'-
woreiokgb22eclenosi ne (60 nrg, 0.172 mol ), tBuMyCl PEDGB20917/004480

IM solution in THF, 0.519 nol ) and

a- napht hyl (et hoxy- L-al ani nyl")” phosphorochl oridate (0.5

paﬂh%hﬂﬁ A S e S
HGH3 MM sg%@mséﬁgq%mzqw é6ﬁHérﬁ)sﬁ{e§qlSQt53V{@€ @2-adenosine),
nmy, 0.046 699 CH3OH):

mhlte sol i d )
14%01B334.C, 4342ﬁ16n8$1'h¢)d313&:680® :C®adepoging), 188. GWL(éd&}a@mel)lﬁ) 90.78

AP, 52 3R 0 R Sn R ! e genpsips), 7163 aic,

C3 ’(-édéno?fhe) Shtn QP@t byladendsidd); 19. @813%1((3- @HM’( Qénﬁs’iﬂé)t vk, Calc. for

- adenosi ne
Cllkhstéheﬁcﬁlé;%% H—I@ 38%d éh%fb?&% FomdpC 4écﬁ€%a§i ﬁé}Z%, N 2B20%.
(3H, m CHa, CH2-ethyl), 2.21-2.09 (2H, m
CHQ-cycIopentyI), 1.76-1.71 (6H, m 3
}ecycl opentyl) 1.35 (3H, d, CH3-alanine, J= 6.9

, in, CHSeth@# 0.95 (3H, s,
Sylahgs}s nggen SQ@)cyc@gewm]ﬁ %-lgpthyl-adenosme 5’-O-[phenyl(ethoxy-

[3-.2! denosi ne

L- %amb‘/ )gsﬁo%h?ﬁyl (et hoxy-L-al aninyl)] phosphate (CHC2)
WO 2008/ 062206 PCT/ GB2007/004480 21 Oi NH2 ONN
O NH ND 0 ~ ﬁH OH OH Prepared according to

and d rocequre from 2
-0 0 chop g%n fl-2'- met hyl - adenosi ne
8 Nﬁ’apht;}(gj xy-L-al aninyl )] phosphate (30 ny,
L,bsq)ﬁ$v an 10 M of a solution 80% of HCOOH
[ rude was purified by colum

0.0

o,

Prepared according to Standard Procedure C2, from 2°, 3’-O,0-cyclopentylidyn-$-2°-
methyl-adenosine (60 mg, 0.172 mmol), ‘BuMgCl (0.5 ml, 1M solution in THF, 0.519
mmol) and o-naphthyl(ethoxy-L-alaninyl) phosphorochloridate (0.5 ml of solution 1M in
THF, 0.519 mmol). The crude was purified by column chromatography, using as eluent
CHCIl3/MeOH (95:5). The obtained pure product was a white solid (30 mg, 0.046 mmol,
26%).

8p (d-CH30H): 4.31, 4.26; 6u (d.-CH30H): 8.19 (1H, s, H2-adenosine), 8.10 (1H, s, H8-
adenosine), 7.88 (1H, m, CH-naphthyl), 7.73 (1H, m, CH-naphthyl), 7.57-7.52 (4H, m,
CH-naphthyl), 7.45-7.43 (1H, m, CH-naphthyl), 6.26 (1H, m, H1’-adenosine), 4.56-4.42
(4H, m, H4’-adenosine, H3’-adenosine, 2 H5’-adenosine), 4.08 (3H, m, CHa, CH;-ethyl),
2.21-2.09 (2H, m, CHy-cyclopentyl), 1.76-1.71 (6H, m, 3 CH,-cyclopentyl), 1.35 (3H, d,
CHjs-alanine, J= 6.9 Hz), 1.25 (3H, m, CHs-ethyl), 0.95 (3H, s, CH32’-adenosine).

Synthesis of f-2’-methyl-adenosine 5°-O-[a-naphthyl(ethoxy-L-alaninyl)] phosphate
(CHC2)
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15

chr omat ogr aphy, using as eluent for the first
CHC13/ MeOH (95:5) followed by a sem - preparative
wWOiR0g063Ee obt ai ned pure product was a white sPCT/GBEOD7/004480
ng, 0.007 nmmol, 199 . Sp (d4-CH3OH): 4.23, 4.20; SH
(d4-CH3OH): 8.24-8.19 (3H, ?‘1 H2- adenosi ne, H8-
adenosi ne, CH naphthyl), 7.90 (1H, in, CH naphthyl),
7.63 (1H, CH naphthyl), 7.53 (411, 10 in,
CH-naphthyID .41 (1 RH,in, CHnaphthyl), 6.12 (1H,
H ' -aden sine, J= 2]1 Hz) 4.61-4.59 (2H, d,
- ade Ha N s ne), 4.30 (1H, in,
(3H, in, CHa, CH2-ethyl),

( [ pﬁ/ne), 1. 27 (3H, in, CH3-ethyl),
(é%H,\ s, CH3-p'-adenosine). M5 (ES) nfe: 609.2
( MNa+, 169 ufate nass: C26H31N6CBNaP required
609. 1846, d 609.1839. Exanple 3 Synthesis of

2", 3-00c tylidyn-P-2'-nethyl - adenosi ne
5' - O [ phenyl (bénzoxy- L-al aninyl)] phosphate WO
2008/ 062206 PCT/ GBZOO?/ 004480 22 ONH2 ONN O‘ NH

N | -~-- OOPre ared agcor di ngP ,
Presireth c@awdmgo@eétnnéarézﬁop?% £3, , %20,0-cyclopentylidyn-5-2’-

ey B4 oLy %@hoeg%@a@&ﬁzk»&gﬁ%m g0 moon
andO1BAR of% Fdetion 80% af H@@Hﬁh(\bﬁﬁz Thy-drudd ank l])ylhfled by column
phosphorochl ori dat e solution 1M n

chrmaasrap}p| 9smgrh% bbb fﬁﬁr?kl?bG\A%?Hc(%5tﬁ}nfollowed by a semi-

preﬁ%ﬁtwggﬁ APEC p%brtglﬁ%c? r&iuug\%s \Nﬁlhﬁ S{(\)ﬁg(}'n% Qg@@g 13nmol, 19%).

Sp de@ﬁg(ﬂmvl 42324@/30 &p (@ﬂ@HﬁBm-DS 2448.3%,(3&1 1®; FfHadenosine, HS-

-ad 8. ,
adegrine 6 Tmsr BT 90 FlEb G GT-naphbo By 7 A S S SapAtsd), 7.53 (4HL,
m, %aﬂtﬁhylﬁﬁﬁ@m,hﬂ, oH Kaﬁﬁhﬁj‘;%.l%ﬂ d, H1’-adenosine, J= 2.1 Hz),

 4.61-4.59 (2H, d, H3’-adenosine, H4’-adenosine), 4.30 (1H, m, H5’-adenosine), 4.02-3.99

(3H, m, CHo,, CHp-ethyl), 1.37 (3H, m, CH;s-alanine), 1.27 (3H, m, CHs-ethyl), 0.95 3H,
s, CH3-2’-adenosine).

MS (ES) m/e: 609.2 (MNa+, 100%); Accurate mass: CycH31N¢OgNaP required 609.1846,
found 609.1839.

Example 3
Synthesis of 2°, 3’-0,0-cyclopentylidyn-/-2’-methyl-adenosine 5’-O-[phenyl(benzoxy-
L-alaninyl)] phosphate
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15

benzyl), 7.55-7.50 (3H, in, CH naphthyl, 2 CH benzyl),
7.42-7.27 (6H, in, 4 CHnaphthyl, 2 CH benzyl), 6.25
W@ 14dg/062204H1" - adenosi ne), 5. 10 (2H, s, CH2- benzpd1)/GB2006/004480
(1H, in, H3' - adenosine), ﬁl (1H, in,
H4' -adenosine), 4.15 (1H, in; CHa), 3. 95 (1'H in,
H5' - adenosi ne, 12.2 Hz), 3 85 (1H, in,
H5' - adenosi ne 12.2 Hz), 2.12-2.03 (2H, in, CH2 15
cycl opentyl), 9-1.72 (6H, in, 3 CH2-cycl opentyl),

1.37 (3H, d, Cy3-alanine, J= 7.2 Hz), 0.89 (3H, s,
CHB 2' -adengsine). Syn sis of /.-2'"-methyl-adenosine
O [ a- naplit hyl (benzoxy=2L- al ani nyl )] phosphat e
8/ 0628 GB2007/ 004480 23 O NH2 \
,(ON ON Qo J OPONO OH O

H N.DI

SkAndard Procedure C3, from?2',
C);&clopentyl dynbﬁ-Z' nmet hyl - adenosi ne

[@- thwb(b nzoxy-L-al ani nyl )] phosphate (30

ny, 0.036 and 10 m of a solution 80% of
HCOOH i n wat e crude was purified by colum
chronatograpﬁ? (ding as eluent for the first

CHC13/ MeOH (95 followed by a sen -preparative
HPLC. The obt &i n¢d pure product was a white solid (5

ng, 0.008 nmol,  21%. 8p (d4-CH3OH): 4.25, 4.14; SH
(d4-CH30H): 8.04-7.95 (3H, in, H2-adenosine, H3- 10

Preggrg oa?cjf{)]_}'edlr?% to g&mk’%ﬁ;’a;ur 7C%%E!0171 23 %‘B—cxclgzen)tyhdyn—ﬂ 2’-

meﬁi‘il’l Q&?Jafsﬁ&%'mo %%gchb ol)h tﬁuMgc( %(Hss it 19{"361@961{ EH"THF 0.345

benzyl), 5.
mmhl) ild eta'dtphtbsl(bmzoﬂy'-LQa.lﬁumjd) phdtspﬁ&rMhlﬁﬁthzl{IO 36 rml dHplution 1M
nosi ne

in 'Eﬁﬂ Z(ia%% nginﬁé) e 2\%_Iz§|_pqmlf Hg H¥|5°0 Lg%ﬁ@gm?&graphy, using as eluent

CH®1 e'(;)I-i3 @95(5—)HThb betagl’el@) purd p %@u&@%s h R‘zvhn@"ﬁhé'(@@ 'n‘é%)o- .028 mmol,
0. CH3- 2 -aden05|ne) 15 M5 (ES

24%:M\Ia 100% Accurat e mass C31H33N6(BNaP r eqw r ed

op o1 CHO): 4329%, 8714 CR0m): 8.50 (1H, s, H2-adenosine), 8.17 (1H, s, HS-
adenosine), 7.90 (1H, m, CH-naphthyl), 7.71 (1H, m, CH-naphthyl), 7.69 (1H, CH-
benzyl), 7.55-7.50 (3H, m, CH-naphthyl, 2 CH-benzyl), 7.42-7.27 (6H, m, 4 CH-naphthyl,
2 CH-benzyl), 6.25 (1H, d, H1’-adenosine), 5.10 (2H, s, CHy-benzyl), 4.61 (1H, m, H3’-
adenosine), 4.41 (1H, m, H4’-adenosine), 4.15 (1H, m, CHa), 3.95 (1H, m, H5’-adenosine,
J= 122 Hz), 3.85 (I1H, m, H5’-adenosine, J= 12.2 Hz), 2.12-2.03 (2H, m, CH,-
cyclopentyl), 1.79-1.72 (6H, m, 3 CHy-cyclopentyl), 1.37 (3H, d, CHs-alanine, J= 7.2 Hz),
0.89 (3H, s, CH3-2’-adenosine).

Synthesis of #2’-methyl-adenosine 5’-O-[o-naphthyl(benzoxy-L-alaninyl)] phosphate
(CHC3)
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Exanpl e 4 Synthesis of 2',
3'-0 O cycl opentylidyn-f-2'-nethyl -adenosi ne
wWG2009062benyl (tert- 20 butoxy-L-al aninyl)] phoR@haB2o0v¥N4480
2008/ 062206 PCT/ GB2007/ 0044§g 24 NH2\ "~-ONN O
it NN PO O O Prepared according to Standard
from2' , 3 -0 Ocyclopentylidyn-P-2"-
(60 ng, 0.172 nmol ), tBuMgd (0.51
THF, 0.51 5 mml) and
~“but oxy- L-al ani nyl ) phosphorochl ori date
tion 1IMJinh THF, 0.519 mol). The crude

by col um r omat ogr aphy, using as el uent
0 f ai ned pure product was a

Procedure C2,
nmet hyl - adenosi
m, 1M sol uti
a- napht hyl (ter

229% . Sp (d4-CH3OH):
8 21 (1H, s, H2-adenosine),
adenosi ne), 7.85 (1H, m
, 23| (1H, m CH naphthyl), 7.57-7.52
(4H, m CH<Qaphtipyl), 7.43-7.41 (1H, m CH naphthyl),
6.25 (1H m H-éj'aﬁlenosi ne), 4.55-4.40 (4H m
H4' - adenosi ne; ~adenosi ne, 2 H5' -adenosine), 4.05
(1H m CHa), 2.20-2.12 (2H, m CH2- cycl opentyl)
1.79-1.69 (6H m 3 CH2-cycl opentyl), 6 (9H, 3
Preppusd taseerdingytoy [Syandardp Brqeggyre 083 Cﬁigmaizanff n@ 0-9¥clep@tyhdyn-ﬂ2’

t:l;%r %denﬂgPﬁ§SHgd&8§%%(beggo%9q§ aﬂn)nyl)i‘spl%/sphgt%&(% mg, 0.036
mnﬁ’)gr_&ﬁ AP t&)tt‘ﬁi}’&o(l%ﬁfnt 8Pt (S(P(HCQ(H{ 3R ivititdr) The RRQEPRAS Qurified by
column chromatography, using as eluent for the flfgst CHCl3/MeOH (95:5) followed by a
semi-preparative HPLC. The obtained pure product was a white solid (5 mg, 0.008 mmol,
21%).

Sp (d-CH30H): 4.25, 4.14; 8y (d~CH30H): 8.04-7.95 (3H, m, H2-adenosine, H8-
adenosine, CH-naphthyl), 7.68 (1H, m, CH-naphthyl), 7.48 (1H, m, CH-naphthyl), 7.32-
7.23 (3H, m, CH-naphthyl, 2 CH-benzyl), 7.16 (1H, m, CH-naphthyl), 7.05 (6H, m, 3 CH-
naphthyl, 3 CH-benzyl), 5.88 (1H, d, H1’-adenosine, J= 2.9 Hz), 4.85-4.65 (2H, m, CH»-
benzyl), 4.37-4.35 (2H, d, H3’-adenosine, H4’-adenosine), 4.06 (2H, m, H5’-adenosine),
3.88-3.83 (1H, m, CHa), 1.35 (3H, m, CH},-alam'ne), 0.88 (3H, s, CH3-2’-adenosine).

MS (ES) m/e: 671.2 (MNa', 100%); Accurate mass: C3H33NsOgNaP required 671.1990,
found 671.1995.

Example 4
Synthesis of 2°, 3°-0,0-cyclopentylidyn-/-2’-methyl-adenesine 5’-O-[phenyl(fers-
butoxy-L-alaninyl)] phosphate
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O OH OH WO 2008/ 062206 PCT/ GB2007/ 004480 25 Prepared

according to Standard Procedure C3, from 2',

W@20090&206/cl opent yl i dyn-, 6-2' - net hyl - adenosi NBCT/GB2007/004480
5'-C)[a-naphthy|(tert-butOXéaL-alaninyI)] phosphat e

(27 mg, 0.039 mmol), and 1
HCOOH in water, The crude was purified by colum
chr omat ogr aphy sing as eluent for the first

taine pur & product was a white solid
: . (d4-CH3OH): 4.20, 4.08;
1 8. 20- (gﬁ, i n, H2-adenosine, H3-
R, N

osi e, CH napht hyllN, 7.81 (1H, in, CH naphthyl
%=60 (dH\oCH naphthyl ), 7.54 (4H, in, CH naphthyl
7.39 (1H, m phthyl), 6.15 (1H, d,

) folISled by a 5 seni-preparative

m of a solution 80% of

(10
SH

)
),

H ' - adenosi n\==—¥ 63- 4. 57 (2H, 10 d, H3'-adenosi ne,

H4' - adenosi n@
(111, in,
(3H, in, CH3-¥g ine), 0.97 (3H, s, CH3-2'-adenosi

O 31 (1H, m H5' -adenosine), 4.00-
1.39 (9H, 3 CH3-tert-butyl), 1.27

3.97

ne).

Exanpl e 5 Synthesis of, 6-2'-nethyl -guanosine (CHC5) 0

N/N NHNI i NNH2 HO-~~jo 15 OH OH

prepged i © MBI EEckBEL T oo 2ol O SHCGHOHE

Bljdyn-p-2’-

met;fﬂgf—&ﬁeﬂ)ﬁﬂe 66 %@g@;ﬁ@i Rmod) BACY €6l 58tmT, AWM solution in THF, 0.51

nper at ur e.

12 hours tHhe sol vent was renoved

mn@iichnid e naihtiai] ied-bewikiyd_-aasingl) phbsphdrdehlarvlatentd. 5201 of solution 1M
. .chromat ogr aphy. usi as el.ue a mxture o 13/ MeCOH
in T 0 Seaoo ThE SHUE M aRrR by A e G ap iy e & eluent

: (95: 50 in8d ¢ ite 5l
CHg%@ﬁIef@I (95: 30TRIBbtaindd ﬁ:le’e Igifdd(l&av@'\@%t k81ié@ 52’(5 %ﬂéz

1- guanosi ne), 8.48 ( H8- guanosi ne) ,
22%). NH22-guanosine), 5.73 (1H, s, H1'-guanosine),

0039 mmol,
2H,
5.24

sp (37 9989 LA mbi 821, s, Ho-adenosine), 8.13 (1H, s, HS-
adenosine), 7.85 (1H, m, CH-naphthyl), 7.73 (1H, m, CH-naphthyl), 7.57-7.52 (4H, m,
CH-naphthyl), 7.43-7.41 (1H, m, CH-naphthyl), 6.25 (1H, m, H1’-adenosine), 4.55-4.40
(4H, m, H4’-adenosine, H3’-adenosine, 2 H5’-adenosine), 4.05 (1H, m, CHo), 2.20-2.12
(2H, m, CH,-cyclopentyl), 1.79-1.69 (6H, m, 3 CHa-cyclopentyl), 1.36 (9H, 3 CHs-tert-

butyl), 1.25 (3H, d, CH;-alanine, J= 6.9 Hz), 0.96 (3H, s, CH3-2’-adenosine).

Synthesis of [(-2’-methyl-adenosine  5’-O-[a-naphthyl(fert-butoxy-L-alaninyl)]

phosphate (CHC4)
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5.11 (1H, in, OH5' -guanosine), 5.03 (1H, s,

OH2' - guanosine), 3.97 (1H, in, H3" 25 guanosine),
wW@2@8/0&200 (2H, in, H4', H5' -guanosine), 3.66 PAFAGBLY07/004480

H5' - guanosi ne, J= 12. 73 Hz) ... 0. 81 (3H, s,

CHG-Z'-guanosine) 6¢c (d6- D%% 156. 72 (1C

preggedansinch: steddirptdint dnoT o 9}%5’%%% ihdn-p2-

e ERORLEE 25T ARR 93020 R AR Y e 00

mmé8, agd (10Gnl 62 a-sobiiiRABI% &F HZQOEB 11( iz@;terCZFhe @nal&owampﬁmﬁed by
59.40 (1C, C§'-guanosine), 19.9

colgui At THEIerens, HHisy aneWetfop the fts FCBASRH (R5:5y follewved by a
sen@é@g@aﬁ}%@ @?ﬂp@fﬁg@gﬁg& 9%@9?1%812?&%88& white &QMWO mg, 0.016 mmol,

4193). - 0, O- |sopropyl i dyn-f-2'-methyl - guanosi ne

Sp @4_1\?%!% ' &b%ﬁzi%oﬁﬁym@ & anﬂﬂyl 3:’20&0 hgsﬁHal@ %?eﬁ%ﬁneame Hg-
f
T B

m, OHm'@hmyu | 7,391 B My OC e riapbithyt), 6.1M($HL dt H bradenosite), 4.63-4.57 (2H,

1. 006 I ht h I I
d, B SRS ?ﬁi 3%&9@@6?'%35 @ﬂfl( {%‘aﬁ?n M*Bﬁ 2I%F(,1Hl§1’ CHa),
1391@%%%&?%3 A pI, EargsLy ﬁ%gaftam B GEL T2t

The obt ai ned pure product was a white solid (70 ng,

%_lgrml 199% . Sp (d4-CH3OH): 4.53, 4.40; 8H
’t‘ﬁa OH): 8.28 (1H, s, H8-guanosine), 7.84 (1H, in,

Syrﬁﬁbsm of -2’-methyl-guanosine (CHCS5)
0)
N

<, x

NH,
HO o

OH OH

N2-acetyl-S-2’-methyl-2°,3°,5’-tribenzoyl-guanosine (1.42 g, 2.18 mmol) was added to a
solution of MeOH saturated with ammonia, and stirred at room temperature. After 12
hours the solvent was removed and the obtained solid was purified by column
chromatography using as eluent a mixture of CHCls/MeOH 8:2. The pure product was
obtained as a white solid (565 mg, 1.90 mmol, 87%).

8u (ds-DMSO): 10.52 (1H, s, NH1-guanosine), 8.48 (1H, s, H8-guanosine), 6.52 (2H, s,
NH,2-guanosine), 5.73 (1H, s, H1’-guanosine), 5.24 (1H, d, OH3’-guanosine, J= 6.3 Hz),
5.11 (1H, m, OHS5’-guanosine), 5.03 (1H, s, OH2’-guanosine), 3.97 (1H, m, H3’-
guanosine), 3.85-3.79 (2H, m, H4’, H5’-guanosine), 3.66 (1H, d, H5’-guanosine, J= 12.2
Hz), 0.81 (3H, s, CHs-2’-guanosine); d¢ (ds-DMSO0): 156.72 (1C, C6-guanosine), 153.68
(1C, C2~guanosine), 150.77 (1C, C4-guanosine), 135.07 (1C, C8-guanosine), 116.38 (1C,
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naphthyl), 7.77-7.71 (1H, in, CH benzyl), 7.55-7.49
(4H, in, 2 CH naphthyl, 2 CH benzyl), 20 7.44-7.29

w@ &id8/062206 4 CH- napht hyl, 2 CH benzyl), 6.06 (1PCT/GB2007/004480
H1' - guanosi ne), 5.10 (2H, s,.CH2-benzyl ), 4.59 (1H,
in, H3' -guanosine), 4.52-4. %g (1H, in, - guanosi ne),

cs el SR el S4Bty oyt A g -
gum@bé%regl NEN€1C OB pempsiapy I5odiong)C, ©5° géilaﬁ&!ﬂle)ﬁw 96 (1C, CH3-2’-

guanosi ne, J= 20.11 Hz). 25 Synthesis of
guagosine).met hyl - guanosi ne

s, RSB A g g0

foufd 30TV~ P NN NH2 O -~~ O OH OH Prepared accordi ng
to St andard Procedure C4, from 2',
-0, Gisopropylidyn-I--2"-nethyl- guanosine
[ a- napht hyl (benzoxy-L-al ani nyl )] phosphate (70
Exa?%plgg 098 mmol ), and 10 5 m of a solution 60% of
Synh&30aH?2!, rB’vﬁ;@ﬂs@tomﬂltﬁn#ﬁbz’-ilﬁetlnyltglfanoﬂihe 2rQrjphemyi(benzoxy-
urified by colum chronat ography, using as eluent for
L-alandnyl}lmhosghte 3/ MeOH (85:5) followed by a
sem - pr epar ve HPLC. The obtai ned pure product was a
white solid ng, 0.018 mol, 18% . 8P (d4-CH3OH):
4.25, 4.14; (d4-CH3OH): 8.17 (1H, in,
H8- guanosi ne), 7.88 (114 in, 10 CH-napht hyl), 7.79
in, napht hyf), 7.53 (211 i n, CH naphthyl,
be 7 4R- (1H, in, CH-napht hyl ),
. OrH, G n] 3 napht hyI 4 CH benzyl), 6.05

Hl' - gNian . 515490(2H

22 benzyl) 4.58- 4. ib (2H d HB guanosi ne,

H4' - uano 4.44-4.34 (2H, in, - guanosi ne),

4. 17 4.11 1 n, CHa), 1.37 (3H, i n, CH3-al ani ne),
1.00 (311, _OH3- 2" -guanosine). 15 M5 (ES) me: 687.2
(MNa , 100%7 Mccurate mass: C31H33N6MONaP required
687. 1954, found 687.1944.

Prepared according to Standard Procedure C2, from 2°, 3°-0,0-isopropylidyn-/-2’-methyl-
guanosine (170 mg, 0.503 mmol), ‘BuMgCl (1.0 ml, 1M solution in THF, 1.006 mmol) and
a-naphthyl(benzoxy-L-alaninyl) phosphorochloridate (1.0 ml of solution 1M in THF,
1.006 mmol). The crude was purified by column chromatography, using as eluent
CHCl:/MeOH (95:5). The obtained pure product was a white solid (70 mg, 0.098 mmol,
19%).

Sp (d,-CH30H): 4.53, 4.40; 8y (d-CH;0H): 8.28 (1H, s, H8-guanosine), 7.84 (1H, m, CH-
naphthyl), 7.77-7.71 (1H, m, CH-benzyl), 7.55-7.49 (4H, m, 2 CH-naphthyl, 2 CH-benzyl),
7.44-7.29 (6H, m, 4 CH-naphthyl, 2 ‘CH-benzyl), 6.06 (1H, d, H1’-guanosine), 5.10 (2H, s,
CH,-benzyl), 4.59 (1H, m, H3’-guanosine), 4.52-4.45 (1H, m, H4’-guanosine), 4.34 (2H,
H5’guanosine), 4.14 (1H, m, CHw), 1.59 (3H, d, CHs-isopropylidine, J= 10.4 Hz), 1.37
(6H, d, CHz-alanine, CHz-isopropylidine), 0.99 (3H, d, CH3-2’-guanosine, J= 20.11 Hz).

Synthesis of /-2’-methyl-guanosine 5’-O-[o-naphthyl(benzoxy-L-alaninyl)] phosphate
(CHC6)
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Exanple 7 Synthesis of 2',
3'-0 Oisopropylidyn-, &' -net hyl - guanosi ne
wG2009062b0€enyl (et hoxy-L- 20 al ani nyl )] phosphat BCDGBE07/004480
(QCItNH GCsp~NH N NNH2 O ©,0 0 u0 WO 2008/ 062206
PCT/ GB2007/ 004480 28 Prepafed according to Standard
Procedure C2,from 2',

BuMyCl (1.3 n1, 1Mso| ution in THF, 1.30

oridateQ(1.3 ni of solution 1M in THF,

Thg_cride was purified by col um

/ ug ngNIés el uent CHC13/MeOH 5 (95:5).

N vvasavvhlte solid (35 ny,
(d4- OH): 4.41, 4.32; 8H

(1H s, H8-guanosine), 7.88 (1H m

.73 (1H, m CH naphthyl), 7.59-7.52

(4H m 4 ngght hyl ), 7.46-7.42 (1H, m

CH naphthyl), 6.08 (1H, d, Hl'-guanosine), 4.62-4.40

(4H, in, H3'-guanosine, H4'- guanosi ne, H5' guanosine),

Preq_egcl:& a%&o?cgr%fb.k%lar%%rd %&d&j@@e h%{d %’%B%g)zgdgﬁi%pyﬁ’idyrg%’-methyl-
guafebiindb ’aOL[)aaaafﬁﬂgl(bmwwmh@inyg) phokpRile (’EHngm) 098 mmol), and 10

CH3- et hyl (3H, 1 n, CH3-2 guan05| ne). Synthesis
ml of a §dlution 6156 l§ CHyUEEPS imwater at 90° C for 15 hours. The crude was purified

o 358 PR SRy el AP BB 4 s

a sé?ﬁ ﬂ@%ﬁdm?&ﬁ?m] thet sbthad garedpfidoeedty @ vifite §0HIN(12 mg, 0.018
mmol 18 i sopropylidyn-P-2"-nmnethyl -

8p (d-CH30H): 4.25, 4.14; 8y (d,~CH30H): 8.17 (1H, m, H8-guanosine), 7.88 (1H, m,
CH-naphthyl), 7.79 (1H, m, CH-naphthyl), 7.53 (2H, m, CH-naphthyl, CH-benzyl), 7.42-
7.40 (1H, m, CH-naphthyl), 7.36-7.21 (7H, m, 3 CH-naphthyl, 4 CH-benzyl), 6.05 (1H, d,
H1’-guanosine, J= 8.4 Hz), 5.15-4.90 (2H, m, CHy-benzyl), 4.58-4.49 (2H, d, H3’-
guanosine, H4’-guanosine), 4.44-4.34 (2H, m, H5’-guanosine), 4.17-4.11 (1H, m, CHa),
1.37 (3H, m, CHs-alanine), 1.00 (3H, s, CH3-2’-guanosine).

MS (ES) m/e: 687.2 (MNa+, 100%); Accurate mass: C31H33NgO9NaP required 687.1954,
found 687.1944.

Example 7
Synthesis of 2°, 3’-0,0-isopropylidyn-/-2’-methyl-guanoesine 5’-O-[phenyl(ethoxy-L-
alaninyl)] phosphate

% o foNHz

//\
0

\

0.0

e\
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guanosi ne 5' - O [ a- napht hyl (et hoxy-L-al ani nyl )]

phosphate (35 ng, 0.054 mmol), and 10 m of a
w@od0snenme 60% of CH3COCOH in water at 90 C for RGI/G803/004480

The crude was purified 20 by,col utm chromat ogr aphy,

using as eluent for the firé? CHC13/ MeOH (1 85: 5)

Preé?gﬁl‘ g%ﬁ%&‘%tﬂ %‘ideaga ety gﬂr 5 %L %QIS%@%&* eq,ﬂ-Qé-inethyl-
guaf()@lsgles(?nﬁ) @ér‘! O3S hmoN; %@17\4%6711(?53H1§t| 108 4o1HBOR THB, 80 mmol) and

guanosi néj , iH 'm  CH napht hyl);
a-naphfyl (ettdxyrh-alBhinyhpitosghorochiforidatg 4113 mlnef splution 1M in THF, 1.30

mngLH{]ﬁl Qrtua%/ !vx)aa Béﬁfg%q ﬁ)é;:'gl 1H %%gt?énr(a@%q%arpghe}s he¥l.!l€%‘1’[ C?I(ﬂg%MeOH

(95;:ﬁ.j1=11%%€h@1§édwe P dudUARASK AR soldl- (34 n()g? blo5Mmmol, 9%).
guanosine), 4.03-3.98 (3H m CH(X, CH2-ethyl),

Sp (d,-CH;0BM, 4.411, 4. :18udH.a6HaOH) I8 1§ (1H iz H8-guanésinged ] .88n(1H, m, CH-

napiay OAbS0B PerPcimiatbiams 2 SIS Hef iy bae7.42 (1E

m, CMMRbhthyP0%08 AGEW. P - 85in&2 Gt 1NGEIMNa Pryd, %@Bf'i-%ggﬂosine, H4’-
625. 1795, found 6251788. Anal’. Calc. for C26H31N609P:
guafidvside, SHSgubhBinkRodt. IN-41G9 988, wmo(ide, ClHhiet®l, 159 (3H, d, CHs-

. 5.10% N1 0 | e Synt.hesi.s of 2' .. .
isopsoRYiiRe L6030 P Ay (RIS fel g s piopyliding), 1.20 (3H, m,
CH 'ethgr})lpb@@ﬂ,%,@c{jﬂg-zb%@e@mmbyal ani nyl )] phosphate 0* O
A0 CN NNH ~ f \ NHOPNNNH Ojo-~~0O0 O
10 Prepared according to Standard Procedure C2, from

Syn%]lmésisgof' %-qullgt?lg{-ggylloisg%ngl-ai[%;-1_1g}%tﬂﬁ(éthoxy-L-alaninyl)] phosphate
(CHC?7)
o

72N
O o * O-

OH OH

Prepared according to Standard Procedure C4, from 2°, 3’-0,0-isopropylidyn-/-2’-methyl-
guanosine 5°-O-[a-naphthyl(ethoxy-L-alaninyl)] phosphate (35 mg, 0.054 mmol), and 10
ml of a solution 60% of CH3COOH in water at 90° C for 15 hours. The crude was purified
by column chromatography, using as eluent for the first CHCls/MeOH (85:5) followed by
a semi-preparative HPLC. The obtained pure product was a white solid (10 mg, 0.018
mmol, 31%).

dp (d,-CH30H): 4.25, 4.14; 8u (d,~CH30H): 8.18 (1H, m, H8-guanosine), 7.87 (1H, m,
CH-naphthyl), 7.71 (1H, m, CH-naphthyl), 7.53 (4H, m, 4 CH-naphthyl), 7.51-7.40 (1H,
m, CH-naphthyl), 5.93 (1H, d, H1’-guanosine), 4.62-4.57 (2H, m, H3’-guanosine, H4’-
guanosine), 4.24 (2H, m, H5’guanosine), 4.03-3.98 (3H, m, CHa,, CH,-ethyl), 1.31 (3H, d,
CH;-alanine, J= 7.9 Hz), 1.15 (3H, m, CHz-ethyl), 1.00 (3H, m, CH;-2’-guanosine).
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guanosi ne (120 ng, 0.355 nmmol), tBuMgd (0.70 m, 1M
solution in THF, 0.711 nmol) and

wW@2008/06220/1 (t ert - but oxy-L-al ani nyl ) phosphor ocPCDGBR@U©04480
(0.70 M of solution 1IMin HF, 0.7l mmol). The crude
was purified by col um chro tography, using as el uent

MS\]@”S? O@ﬁl% 150)004 aﬁlgses‘f&gaﬁfggé%“ 5 625.1795,

fourfdéhls,wgg 32; SH (d4 CHS()—I) 8.20 (1H, s, H8-guanosi ne)

7.89 (1H, in, nahthig 7.73 (1H, in,
An@kﬁﬁlspiﬁqm(}bsﬁslﬁeojﬁ fdp 54 8% q—|H|5nl9%t, dH13 8 Hpupd: C 51.86%, H
(1H, in, CH naphthyl), 6.07 (1H, d,

S'I%P’ﬁ?éégﬁgy ne), 4.62-4.40 (4H, in, H3 -guanosine, H4'
20 guanosi ne, 2 H5' guanosine), 3.99-3.86 (1H, in,
CHa), 1.58 (3H, d, CH3-isoprpylidine, J= 13.7 Hz),

ExaIﬂIdAS(gH s, 3 CH3-tert- butyl) 1.38-1.34 (6H, in,

al | Ngs

Syn@% (giﬂa%gsr?’n 0- gﬁﬁrtowg gﬂl gjf’ 1?1eé;y9#9%%§? e!g uBngsiphenyl(tert-
but&xy-D-dlaning hphwp(hhﬁmt but oxy-L-al aninyl)] 25

phosphat e l2CHC8) WD 2008/ 062206 PCT/ GB2007/ 004480 30

O- 0 (cOPCl O HNPNNNH OO OOH OH Prepared
ccord| ngq t anda®d Procedure C4, from2',
ropyNLdyR: P-2' - met hyl - guanosi ne

a nadht hx@( lert NI ¢ oxy-L-al aninyl)] phosphate

~ 1036 Z 510 m of a solution 60% of
C(gé-)lln wat e 'I']He cri/de was purified by colum
chr onat 89r u3| ng as eluent for the first
CHC13/ Me ¥5) followed by a sem - preparative
HPLC. The t abned pure product was a white solid (4
ng, 0.018 17% . 3p (d4-CH3OH): 4.23, 4.10; SH

(d4-CH3OH): 8.20 (1H, in, H8-guanosine), 7.85 (1H, in,
CH naphthyl), 7.67 (1H, in, CH naphthyl), 7.57 (4H,
Prepdied Qcc%ﬁ?wﬂtﬁﬂda}d Proceduré 0@3%135'12 300l OLisoprop hdyn- -52’-methyl—

CH- napht h 00 (1H, d, H'-guanosine), 4.61-4

guaposine (1@0 mg 0. @iﬁinmmlheBuMgCl (0.70 ml, 1M solution in THF, 0.711 mmol)
and o-naphthyl(tert-butoxy-L-alaninyl) phosphorochloridate (0.70 ml of solution 1M in
THF, 0.711mmol). The crude was purified by column chromatography, using as eluent
CHCl3/MeOH (95:5). The obtained pure product was a white solid (24 mg, 0.036 mmol,
10%).

8p (d,~CH30H): 4.41, 4.32; 6y (d,~CH30H): 8.20 (1H, s, H8-guanosine), 7.89 (1H, m, CH-
naphthyl), 7.73 (1H, m, CH-naphthyl), 7.59-7.54 (4H, m, 4 CH-naphthyl), 7.49-7.42 (1H,
m, CH-naphthyl), 6.07 (1H, d, H1’-guanosine), 4.62-4.40 (4H, m, H3’-guanosine, H4’-
guanosine, 2 H5’guanosine), 3.99-3.86 (1H, m, CHa), 1.58 (3H, d, CHs-isoprpylidine, J=
13.7 Hz), 1.44 (9H, s, 3 CHs-tert-butyl), 1.38-1.34 (6H, m, CHs-alanine, CHjs-
isoprpylidine), 1.01 (3H, m, CH32’-guanosine).

Synthesis of (2’-methyl-guanosine 5’-O-[a-naphthyl(fert-butoxy-L-alaninyl)]
phosphate (CHCS)



10

15

guanosine), 4.25 (2H, in, 2 H5' guanosine), 4.00-3.97
(1H, in, CHa), 1.47 (9H, s, 3 CH3- tert-butyl), 1.36
W@ 3id8/062206 CH3- al ani ne), 1.00 (3H, in, CH32'-guBCiDEBR@®Y/004480
Exanple 9 15 Synthesi s of 23
3'-0 Oisopropylidene-, %Ethyl guanosi ne
5' C)[pheny benzoxy Lalanlnyl)] phosphate O 0 ON
NH NH P\ N 111 NNH 0 0 O WD 2008/ 062206

200 O O 1 Prepared according to Standard
oce -0, O isopropylidene-|--2'-
: hyI ua903| 12 0.355 mol ), tBuMgd (1.0

utlonN .07 mmol) and

n A enzoxy- -alanln ) phosphorochl oridate (1.0 m
of solu n THF, 1.07 mmol). The crude was
purlfled b um chronatography using as eluent 5
CHC13/ MeOHOgO: Gl fol | owed by sem -preparative HPLC.
The obt ai ned pure product was a white solid (40 ng,
0. 061 nnDI 17% . op (d4-CH3OH): 4.63, 4.37; 8H

Pre;%ge 7St§§ila%]cﬂ-ﬂ2()c%d#rg@2%§3@%| 2o Olrsoﬁro%yf‘ﬁ})n --2’-methyl-

guaﬂosﬁﬁ:—ST Q—ro(rﬁphthbfl(terﬂblﬁbk)bénﬂgﬁmylﬁ Desiptiatn(@4)mg, GOFPmmol), and
UanO

10 @L@f@e sotption Sh56 9T CCQDHY Wt b 58t vesy iifigd by colum
chr fuo ra%@g u‘élrgﬁsas( g-l'ﬁlent' fE(‘)r ﬂwﬁrﬁ L@I‘T@)E}M&))H (@5%%' foldtved by a semi-

I ne

pre@kﬁrveiﬂﬂr(bﬁ@ha crhtmee)d puke 5®d@3WaSsa wmtesqlgidﬁrr@g;;ﬂ (18 rnm)ol 17%).

o Gt I B ord oty Ao 3.4 0.
CH-?,@%@,%'(%)K{gﬁﬂt%ﬁaﬁmﬁmmw@H, RN T AbShthsl§, 7.53-7.43 (1H,
m, CH-naphthyl), 6.00 (1H, d, H1’-guanosine), 4.61-4.55 (2H, m, H3’-guanosine, H4’-
guanosine), 4.25 (2H, m, 2 H5 guanosine), 4.00-3.97 (1H, m, CHa), 1.47 (9H, s, 3 CHs-
tert-butyl), 1.36 (3H, m, CHs-alanine), 1.00 (3H, m, CH32’-guanosine).

Example 9
Synthesis of 2°, 3°-0,0-isopropylidene-£-2’-methyl-guanosine 5’-O-[phenyl(benzoxy-
Lalaninyl)] phosphate

0

et <’fo

_P-

<N\
OOW

o_ 0O
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ONNH 0.1 P~ NHNDNNH Ojo OH OH Prepared

according to Standard Procedure C4, from 2',
w@20090206 0pr opyl i dene-1-2' - met hyl - guanosi ne PCT/GB2007/004480

5'-C)[pheny|(benzoxy-L-aIan'PyI)] phosphate (40 ng,

0.061 mmol), 20 and 10 m % a solution 6096of

Propgind, FYosiBg Do S RN PR T Shn Ot &g DS aH e Tgpe-52 -

metﬁ}h utu'mcfs?ﬁe 136 Ms 96k (Brob) tBM@OMﬁﬁ )Y 1¥ solution in THF, 1.07

preparative HPLC. Thé obtained pure product was a

mm«rl{)t |2ané }ﬂl@hy]ﬂbe(rﬁéxy-hgala@nﬂZ@hgspbprochMate&d Q &d- Qﬁ-ﬁ;@q}on IM in
e

CH Yoy foZlo%d -gl‘éé)aid’mve 2rTi: e optained pure product was a

. p{)hen 1), WD 200 /062 PCT/ GB2007/ 004480 32 5. 96
whitelsplid €40 mag; 0.9¢kbmealnk/%y= 2.3 Hz), 5.15 (2H, s,

o (RPN b e P, SERGRRRG - 57 100, 736
7. 34&?1& 21@H(-§Hdn m3 (Eﬁ-beng}:rlgw 185 (5K; A2 31%6{1;35&1, 3 mH-phenyl)

6. O%Ué%dﬁ.uﬂb}gu@ognamﬁr él.4oHzy étk{%@% S@fCI%z-benzyf) §67 (IH d, H3’-

I gt i AT ——

(1HNH, CPRaNH.6D (3NN, NH2:-is&@rop@iding), Q5318H, s, CHs-isopropylidine), 1.39
(3H, d, CH;-alanine, J= 8.4 Hz), 1.00 (3H, s, CH3-2’-guanosine).

Synthesis of (-2’-methyl-guanosine 5’-O-[phenyl (benzoxy-L-alaninyl)] phosphate
(CHCY)

Prepared according to Standard Procedure C4, from 2’, 3°-O,0O-isopropylidene-/-2°-
methyl-guanosine 5°-O-[phenyl(benzoxy-L-alaninyl)] phosphate (40 mg, 0.061 mmol),
and 10 ml of a solution 60% of CH3COOH in water at 90° C for 15 hours. The crude was
purified by column chromatography, using as eluent for the first CHCl;/MeOH (85:5)
followed by a semi-preparative HPLC. The obtained pure product was a white solid (15
mg, 0.024 mmol, 40%).

Sp (d;~CH30H): 4.27, 4.10; 8y (d-CH30H): 7.92 (1H, d, H8-guanosine, J= 8.3 Hz), 7.37-
7.29 (5H, m, 2 CH-phenyl, 3 CH-benzyl), 7.25-7.18 (5H, m, 2 CH-benzyl, 3 CH-phenyl),
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Prepared according to Standard Procedure C2, from2',
3'-0 Oisopropylidene-| 2" - nethyl-guanosi ne (130 ny,
w@288566220®@1 ), tBuMgC (0.96 m, 1M sol ution i nPAFEB2007/004480
0.96 nmmol) and a- napht hyl (rﬁt hoxy- L-al ani nyl)
phosphorochl oridate (0.96 nm~of solution 1M in THF,

The cru >
R HIE b fg MO afddat SRR et oy G m. 13-
guaﬁ&ﬁ‘né)@ﬂL%'lﬁﬂoﬁﬁ?e4@304jQJ$t(lMﬁﬁl , A5thiiaBosind)] @12(424519@1H m, H5’-
0. 041 mo 119 . 8p (d4-CH3 4.51, 4.45;
s 408y 9% (. L o K, 15 CiFbos (i Alang, § MBI, 5, CHy-2'-
91- 7.89 (1H, m CHnaphthyl), 7.73 (1H m
guabogt Bphthyl), 7.58-7.53 (4H, m 4 CH naphthyl),
7.48-7.45 (1H m CH naphthyl), 6.09 (1H d,
Hl1' - guanosine, J= 7.4 Hz), 4.63 20 (1H, d,
Exagpledfanosi ne, J= 3.0 Hz) 4.57-4.53 (2H, m

sy P45 S R bitiflodis-£3 by RpdlAR R Giibhpymethoxy-
Lalzgllﬁylb']zﬁhos h,’{;@ (3H, d, CH3-isopropylidine, J— 7.9
Hz) , 3H, d, CH3-alanine, J= 3.4 Hz), 1.35 (3H,
d, CHS |§dﬁ?opyll i
CH3-2' -gu n03| ne,
fl -2'
N%p | (pret hoxy-L-al aninyl )] phosphate
w 2008 NRGT/ GB2007/ 004480 33 0' Me
%NHN, H O2 Ojo OH
di ng to Standard Procedure ¢4, from 2',
3' O O i sOprenyl i dene-1-2'- net hyl - guanosi ne
| (met hoxy-L-al aninyl)] phosphate (26
rTg, 0. 041 ol ), and 10 ml of a sol ution 60% of
CH3COOH i n er at 90 C for 15 hours. The crude was
purified by colum chromatography, using as eluent for
the first CHC13/ MeOH (92:8). The obtained pure

. . ' on ’
e el o "Shbfrd Pt o 0T Y i 2
metti-gHademk 1830 dig, .8 5Hamol)! BilMeCl (0.96 ml, IM solution in THF, 0.96
mmol) and a-naphthyl(methoxy-L-alaninyl) phosphorochloridate (0.96 ml of solution 1M

ne, J= 7.2 Hz), 1.05 (3H, d,
7.0 Hz). 25 Synthesis of

in THF, 0.96 mmol). The crude was purified by column chromatography, using as eluent
CHCl3/MeOH (97:3). The obtained pure product was a white solid (26 mg, 0.041 mmol,
11%).

Sp (d;~CH30H): 4.51, 4.45; 8y (d,-CH;0H): 8.21 (1H, d, H8-guanosine, J= 7.5 Hz), 7.91-
7.89 (1H, m, CH-naphthyl), 7.73 (1H, m, CH-naphthyl), 7.58-7.53 (4H, m, 4 CH-
naphthyl), 7.48-7.45 (1H, m, CH-naphthyl), 6.09 (1H, d, H1’-guanosine, J= 7.4 Hz), 4.63
(1H, d, H3’-guanosine, J= 3.0 Hz), 4.57-4.53 (2H, m, H4’-guanosine), 4.43-4.41 (2H, m,
H5’guanosine), 4.12-4.05 (1H, m, CH), 3.62 (3H, d, CH3-methyl, /= 10.1 Hz), 1.59 (3H,
d, CHs-isopropylidine, J= 7.9 Hz), 1.40 (3H, d, CHsz-alanine, J= 3.4 Hz), 1.35 (3H, d, CH;-
isopropylidine, J= 7.2 Hz), 1.05 (3H, d, CH;-2’-guanosine, J= 7.0 Hz).

Synthesis  of  (-2’-methyl-guanosine  5’-O-[o-naphthyl(methoxy-L-alaninyl)]
phosphate (CHC10)



7.87 (2H, in, CHnaphthyl), 7.70 (1H, in,
CH naphthyl), 7.58-7.52 (3H, in, 3 CH 10 naphthyl),
wQ@2880&22d4d. (1H, m CH naphthyl), 5.93 (1H, s, PCT/GB2007/004480
H ' - guanosi ne), 4.58-4.56 (2H, in, H3'-guanosine,
H4' - guanosi ne), 4.29-4.21 (%?H, i n, H5' guanosine),
4.06-4.03 (1H, in, CHa), 3.56 (3H, d, CH3-nethyl, J=
1.7 Hz), (3H,od, CH3-alanine, J= 7.4 Hz), 1.00
(3H, d, -2' -guanosi ne, J=12.4 Hz). 15 Exanple 11
Synt hej N; NH
=0 0-{;gopr oRy! ildeg -f-2'-met hyl - guanosi ne
-I\ﬁg;[’\bhenyl ( Xy- "NHal ani nyl )] phosphate 0" M
<r O O O 20 Prepared according to Standard
Pr ocedur Sdrom 2", 3'-0, 0O i sopropylidene-, 8-2'-
nmet hyl - gu ¥ne (140 ng, 0.415 mmol), tBuMgCl (1.04
m, IMsoPRi®H in THF, 1.04 nmol) and
phenyl ( met hoxy- L- al ani nyl ) phosphorochl oridate (1.04
m of solution 1IMin WO 2008/ 062206 PCT/ GB2007/ 004480
Prepifledl BEcording 4tomSeinlard Thesceduid eCasopu 12! f Bed,0¥iseabpytitiene-F-2’-
chr omat ogr aphy, using as eluent CHCL3/MeOH (97: 3).
metl¥lezotosii otl- Grienaph@sliwetnas-Laalaminyd] sphosshato 1 (G, me. 0.041

5 mmpRasrch JLof A sbition Gy GETG OQR g xiesidiy C'or 15 hours. The
B D
(92:8). G%e Obtdined, purBproducivessiarvehitejsolid (4. 1p1g, 0.00749m01,39%)3H,

B (GG ORI Th 3T dopoin (R HIOR R0 S, & B iRt sighn), 7.01-
78%%%?%@?2@1??& (dH, 2,3 Gt haphthyif 13847.5b (3H, m, 3 CH-

), 1.41féSH d, CH3- .
10 naphtbyjb; P H7 4 ﬂ.é{,, m, @I_—Isnapbyhyl)g_j. ((l§1|,.|,s, Ijl,l’-.guanosme), 4.58-4.56 (2H,
m, %?g&én@g%”ﬁ?g- nodio 0 a0t (8, B s ESsiRE), 4.06-4.03 (11, m,

anosi

CH&), 33d ey IdHehboxl & BY aninyB) J(3Ehasgatatanine, J= 7.4 Hz), 1.00
(3H, d, CH;-2’-guanosine, J= 12.4 Hz).

15 Example 11
Synthesis of 2°, 3°-0,0-isopropylidene-£-2’-methyl-guanosine 5’-O-[phenyl(methoxy-
L-alaninyl)] phosphate

o’ 0
N
O O </ I NH
O NH _
- N
_P N7 NH,
0 O—l l
O~
O O

20 Prepared according to Standard Procedure C2, from 2°, 3’-O,O-isopropylidene-f-2’-
methyl-guanosine (140 mg, 0.415 mmol), '‘BuMgCl (1.04 ml, 1M solution in THF, 1.04
mmol) and phenyl(methoxy-L-alaninyl) phosphorochloridate (1.04 ml of solution 1M in
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(CHC11). 0 M2 CeN OO NH ~P\ NNH NNH2 OO0OJ OH™H
15 Prepared according to Standard Procedure C4, from
WQ@20088622@% O i sopropyl i dene-/3-2"' - net hyl - guanoBCTIEB2007/004480
- O [ phenyl ( nmet hoxy- L- al an%fyl )] phosphate (21 ny,
0.036 mmol ), and 10 m of sol ution 60% of CH3COOH

rrr) ) Qo0 Sl Lo Routs,  The, Chude M8Son PUELES 88 clucnt
CHCEIB/T\@JOW%% P‘ﬁ%b(a?gedg@ure BP&lucP%@'ar\ﬁlﬁtaoéﬁlﬁl 02% 813%00.036 mmol,
p

a white solid (7 0.013 mmol, 36%.
9%)(d4 CH3OH) : 4. 15, 390 SH(d4 CH3CH): 8.96 (1H, br,

o P ol AL g P G B 70173

(2H Hbi?d%ﬁ?lb NE30- f} 28- (§HH¥12 3 crﬁyﬁé?{ﬁééazt((m d/ M1 >-guanosine, J= 11.8

nosi ne, -'guanosi ne H,
Hz), |—|g @thﬁsmeﬁ3 guemssme,lzl ePHHAN 4. 4%43@uéiﬂ>s ifhe 14’ -guanosine,

5" gianosipg)y 4-045 {18 e Aok f Py (T Ll .63 o,

I; [ I - J=k -
o chon e, Ropnamyl |45, B Sl b 00 O,

isopROpliEBROG76.8 3428010 681, Ha €hlsc¥ &J@n(pmmds 6¢HED)-t 0 CHCO,
as prepared according to Exanples 1 to 11,
respectively, was tested for its potency vvith respect
SyntifesisC¥f ,Brh&nﬁﬂhyl-%ﬂo@iﬁﬁ aysOehkRYRH cthidi§-L-alndiNl)]- p&V¥sphate
assay in Huh 7 ce . Huh 7 cells containing
(CHgugenomi ¢ HCV replicons 13891uc-ubi-neo/NS3-3'/5.1
(Huh 5-2) of,. 1377/ NS3-3'/wt (Huh 9-13) have been
descri bedo”(Lohmanm V, Korner F, Koch J, Herian U,
"Nei | mgnn , qute chlager R (1999) Replication of
c Re I sSNB virus RNAs in a hepatoma cell

i Fence ,J;LlO 113. Lohmann V, Korner F,
i of 8wska A, BaN enSEhI ager R (2001)
O«
OH OH

Prepared according to Standard Procedure C4, from 2’, 3°-O,0-isopropylidene-f-2°-
methyl-guanosine 5’-O-[phenyl(methoxy-L-alaninyl)] phosphate (21 mg, 0.036 mmol),
and 10 ml of a solution 60% of CH;COOH in water at 90° C for 15 hours. The crude was
purified by column chromatography, using as eluent for the first CHCls/MeOH (92:8). The
obtained pure product was a white solid (7.0 mg, 0.013 mmol, 36%).

Sp (d,-CH30H): 4.15, 3.90; 8n (d,-CH3OH): 8.96 (1H, br, H8-guanosine), 7.40-7.35 (2H,
m, CH-phenyl), 7.29-7.20 (3H, m, 3 CH-phenyl), 6.08 (1H, d, H1’-guanosine, J= 8.5 Hz),
4.55-4.49 (2H, m, H3’-guanosine, H4’-guanosine), 4.26 (1H, m, H5’guanosine), 4.17-4.11
(1H, m, H5’-guanosine), 4.00-3.97 (1H, m, CHa), 3.73 (3H, d, CHs-methyl, J= 11.1 Hz),
1.36 (3H, d, CHz-alanine, J= 7.1 Hz), 1.41 (3H, d, CHs-isopropylidine, J= 6.8 Hz), 1.14
(3H, d, CH3-2’-guanosine, J= 4.9 Hz).
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Mutations in hepatitis C virus RNAs conferring cel

culture adaptation. J Virol. 75:1437- 1449.). Cells
wowree/oegreswn i n Dul becco's nodi fied Eagl e’ s MedP@IGB2007/004480

(DMEM G bco, Merel beke, gi un) suppl enented with

10% heat -i nacti vated fetal bovine seruw1(FC$

a0 Tl AT ORGP LSIES Lo Seagtish o 11
resp%%?l/ g/ Whs &%t’é&%ﬂf@%t&c&%ﬁ%ﬁ PR I@@Q g/ m Genetici n

for Huh 2 cells, 1000 g/mM 418 for
Huh 9-13 ceIIs Anti-HCV assay in Huh 5-2 cells. Huh

were seeded at a density of 5 x 103 per
The\?x}éti“llfcre%ascf’ai’si LERIRY N Sre treated white 96-wel | view
plate (Packard, Canberra, Canada) in 20 conplete DVEM

suppl emented with 250 g[/ m &418. Fol | ow ng i ncubati on
Antf—HnC‘MISWYatn Bud 7 selsobiph ik gpllreomiainingninkegnemiy HEM ggplicons

Iggglgé—%,}% LD ?\»Ng r/g ?;@aﬁ dSe ZﬁMEI\fP'& $3h§”"f+ft ﬁlg&ﬂ?)lfg 613(79 %e%ﬂsﬁéscnbed

(Lom#lay v, Qfornblﬂ Fuladohof Heridy CJ, Théilman IIJ,J rhrtmsb}ﬂﬂgem& (1999)

renpved and | ucj ferase a tivit ned
Repligptiont of sibeenemicybsediade ARl %Ng??s‘cnel% Pr J@ﬁf@gaelﬁme Science
28540989, &Eﬁ%ﬁmﬁé b’etﬁ&fdeﬁnﬁs)nobﬁé}ﬁem&l fAer BEReSHA \RaS (2001)
measur ed using a’Lum noskKan Ascent (Thérnmp, Van
MutEhasﬂsaindgepaﬁrttsec 50% &N At tonferringree reuttare adap(aae:@ob Vwab 75:1437-

d as th ti d
14405 LR il G 2 Moot dpodtisd HBEE34hRh, IBHSE Gibco,
Mel%rb%fée ®é1 i§im) %Q?Me&easwﬂpm% hat-masteaall fedl Wvilensiin (FCS)
X 3 cells per well in 96-wel] cell culture

(Intq:gra,t é@andam:: dhpMNatkerbre 4t monevesmtiel apiichacidd ohee), 100 TU/ml
pem?ﬁf'{l u(rde: 190 O‘Md1 %\%{ﬂf E@% c1§10 1bgo§| g?c?glb'ﬁl?}%/ﬁl‘?ld}enetlcm (G418,

diu sre ons of the
Gibt®Sbr HohpAueils, 1000 p(gﬁanel&fdﬁM‘EM Wil B bellt G418 were
added in a total volune of 100 I. After 4 days of WO
2008/ 062206 PCT/ GB2007/ 004480 36 incubation at 37C,

Anf- ﬁdﬁV%‘ﬂéaﬁUﬁ@HBﬁ &8l RS HUBMSRY Qe AHErcNRB PME Gen Qf 5 x 10° per
ce wth phosphate-buffered saline. Cel

wellvgr e tisgrseghlture woed WRItF dorrvéll viepQplatre (Packerd) Qanhem Canada) in

corq'ﬁeé[? ﬁ]\é@pﬂ I}pp Cceg){te? wag?§0 %@Wq%aﬁ%%gfnﬁfmfubatmn for 24 h at

37°EUBYH @Oz}lﬁﬁdluﬁl Rhs @ehebvedPandSseriaRAilaiRR iheaatplaa DMEM (without
contained 12.5 | 2x reaction buffer EEuro

e
G419 rof| the tesBeprgperds serg gddep @ agtofal vgiugne @ |1p§5l pgf Afirpn4 days of
inc§BatibR Ot % '&:Ht Qﬁlﬂﬁ@sﬁegﬂnﬂﬂ%s temoved and luciferase activity was

determined using the Steady-Glo luciferase assay system (Promega, Leiden, The

Netherlands); the luciferase signal was measured using a Luminoskan Ascent (Thermo,
Vantaa, Finland). The 50% effective concentration (ECs) was defined as the concentration

of compound that reduced the luciferase signal by 50%.

Anti-HCYV assay in Huh 9-13 cells.

Huh 9-13 cells were seeded at a density of 5 x 10° cells per well in 96-well cell culture
plates in complete DMEM supplemented with 1000 pg/ml G418. Following incubation for
24 h at 37°C cell culture medium was removed and serial dilutions of the test compounds

in complete DMEM without G418 were added in a total volume of 100 ul. After 4 days of
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and HuH6 sanples 300 nnol/L neo-forward prinmer [5 -CCG

GCT ACC TGC CCA TTC- 3'], 300 nnol /L neo-reverse
w@erios®622p&' - CCA GAT CAT CCT GAT CGA CAA G 3'],PGDGB1®7/004480

nnmol / L neo-probe [5' - FAM ACA TCG CAT CGA GCG AGC ACG

TAC- TAVRA- 3' | or for Huh- o sanples 300 nrmI/L

UTR- f
mcu@ﬁ@n@‘%%%—p ﬁ Fits e ¥ FeyFe PSRBT HEF Preyge it

phos%% %‘ge [5 FAI\/I- et Clﬁg u&\’@@oﬁiﬁzﬁ’r] buf%?%%ﬁﬁ@n/ b/enlo, The

Nethe@nmmaerainjg to TeeMRTufs¢toyer wasstpze,stmmlrmteaweme@@é af gf0°C until
furtso m nutes, 15 mnutes at 95C and subsequent PCR

DEEBFS fi cation of 40 cycles of denaturation at 94C for

20 seconds and annealing and extension at 60C for 1

mnute in an ABI 7000 sequence detector. The

RT-gPCRstA 93 nE IR EaRCRatepetion cnsanedid S dd 2K seastign bu?fﬁ%(Eurogentec
con t.ra I
serh RN B} oDy RO ol ESALESACL gl pon -1

and %ﬁd{(fﬁéﬂﬁr’li}ﬂ 'mgalug&lge gecb-goﬂiahd prilnebf-GEG GAT At FGC CCA TTC-
rerers

n bl Sk HERLIE G RS o, B LR G, 30

8&5@ thj)&’l‘l/[ Ac&6HB. c At G@AEG@G%?G@AKYG TAC-TAMRA— " or

Bn refers to benzy ,
for Hehmlcmotsanmklstﬂoarrynctiat YITR-fomaidBmimenidt Cé¥(é M(GCG TCT

AcqERY GOECRT, A el O MRV RS el e R, 86 coc

ACT"‘@G@ ARG Eﬁ@/d@ﬁm MG@-3?q43@(9 nmoHCIU TR - -prabeO[5087APM3TGG TCT
13 >33 CHC2 A 8 12 CHC3_A r?
GCGAGAA CCG GTG AGT ACA CC-TAMRA- "l- The RT step Was pe ormed at 48°C

for 30 minutes, 15 minutes at 95°C and subsequent PCR amplification of 40 cycles of
denaturation at 94°C for 20 seconds and annealing and extension at 60°C for 1 minute in
an ABI 7000 sequence detector. The 50% effective concentration (ECso) was defined as
the concentration of compound that reduced replicon RNA content by 50%.

The results in terms of HCV ECs¢/pM and CCso/uM are given in Table I below.

In Table I:
A refers to 9-linked adenine, G refers to 9-linked guanine, Nap refers to 1-naphthyl (-
CioHy), Ph refers to phenyl (-C¢Hs), Et refers to ethyl (CH3CHy-), Bn refers to benzyl

(CeHsCH,-), t-Bu refers to tertiary butyl ((CHz);C-) and Me refers to methyl (CHs-).
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CHC4 A Nap t-Bu 2.36 >50 3 1.5 >50 CHCS G- 5 >50

0.08 >50 0.032 >50 CHC6 G Nap Bn 0.11 0.06 >50 0.13
wOo-3®8/06220604 >50 0.15 >50 CHC7 G Nap Et 0.2 >5PCT/GB1®7/004480

>50 CHC8 G Nap t-Bu >50 >5%7 CHCO G Ph Bn 36 4.1 >50
0.87 >50 CHCIO G Ph ne 0.88 >50 0.14 >50 CHC 11 G

p Me 0.063 >50 The data in Table | show that each

Tab t he conpounds CHC6 and CHC7 enbodying the 5

present ipvention exhibjits greater potency w-th-
Costpaymd; ﬁ By { hasrconpouf H%Vch dor iSNonds €6s0/mM
the free pucl eogide 9-1f nked des2A coggﬁrg_ggn of
the data |n Tablle I with respgct to each jof conpounds
CHC6 and {CHC9, |and with respect E(g/pAth [oEW@oppbunds
-CHCL0 —and-CHCL1 | shows—t-hat—t-He—enhanced—10-—pot-erey
with respe ’ [ [ % e 25
pect to|HCV is fattributable to the presencg™in
corp@inds| CHE6 and - CHCL1, -res|pe®ti vel y, |of Ar bei hp3
1- napht hyl . WD 2008/ 062R06 PCTY/ 82007/ 004480 38 Thaiise
[l below sets oyt the structurles of the presently
exéMSi fi ed Lompould® aHC1E% o | 012 >50
CHC3 A Nap Bn 0.16 44
CHC4 A Nap tBu | 236 >50
3 1.5 >50
CHC5 G - -
5 >50
0.08 >50
0.032 >50
CHC6 G Nap Bn 0.11 0.06 >50
0.13 >50
0.044 >50
0.15 >50
CHC7 G Nap Et 0.2 >50
0.16 >50
CHCS G Nap t-Bu | >50 >50
CHC9 G Ph Bn 36 4.1 >50
0.87 >50
CHC10 G Ph Me
0.88 >50
0.14 >50
CHC11 G Nap Me
0.063 >50

The data in Table I show that each of the compounds CHC6 and CHC7 embodying the
present invention exhibits greater potency with respect to HCV than compound CHCS

which corresponds to the free nucleoside 9-linked guanine.

A comparison of the data in Table I with respect to each of compounds CHC6 and CHC9,
and with respect to each of compounds CHC10 and CHC11, shows that the enhanced
potency with respect to HCV is attributable to the presence in compounds CHC6 and
CHC11, respectively, of Ar being 1-naphthyl.



CHC 11 in terns of fornula | above, with in each case
Z=Hand Q=0. 5 Table Il Conmpound X Y T" VT Ar RL

WO200B86Rd6 CHC 1 NH2Z HH OH H - - - - - CHCZ2 NeM2I/EBRO0DIBN4480
H C10H7 CH3 H CH3CH2 H NH2 HH OH H C10H7 CH3 H
CoHSCH2 H CHCA NH2 H H OH H C10H7 CH3 Ht-C4AHO H
CHCS =0 NH2 HOH H - - - - - CHC6 =0 NH2 H OH H C10H/7

CH3 H C6HSCH2 H CHC7 =0 NH2 H OH H C10H7 CH3 H CH3CH2

TablE 11 GE16% & Dbl s@hkth&e@lﬁhﬁcigk& ch iftdd GRuEds CHC1 to
NH2 HOH H CoHS5 CH3 H C6H5 0 =0 NH2 HOH H

CHQI8HB te2hi8 ofif@nmila atoMewith irpeaghizase £F Hiaed Q1 70cH3 H CcHB
H Wiere Ar is CIOH7, it is 1l-naphthyl. Wiere Xis NH2,
nis 0. Were Xis =0, nis 1. 10 Each of conpounds

5 CHC1, CHC5, CHC9 and CHC10 is a conparative compound.

Conmpound CHC1 corresponds to the non-phosphoram dat ed,

Tabledbe nucl eoside 9-1inked adenine. 15 Conpound CHC5
corresponds to the non-phosphoram dated, free

nucl eosi de 9-1inked guanine. 20 WO 2008/ 062206
Compoul®CT] GB200[7/ 904480 |3% CLAI NS Ar A| cdhpoundkz:off foReul aj Re
CHCT NI, | @ | ® | oH | H | - - - = .
CHC2 NH, H H OH H CioH; CH; H CH;CH; H
CHC3 NH, H H OH H CioHy CH; H CsH;CH, H
CHC4 NH, H H OH H CioH7 CH; H t-C4Ho H
CHC5 =0 NH, H OH H - - - - -
CHCe6 =0 NH, H OH H CioH; CH; H CsHsCH, H
CHC7 =0 NH, H OH H CioH; CH; H CH;CH, H
CHCS =0 NH, H OH H CyoHy CH; H t+-C;Hy H
CHC9 =0 NH, H OH H CeHs CH; H CsHsCH, H
CHC10 =0 NH, H OH H CsHs CH; H CH; H
CHC11 =0 NH; H OH H CioHy CH; H CH; H

Where Ar is CioHy, it is 1-naphthyl. Where X is NHp, n is 0. Where X is =O, niis 1.
10
Each of compounds CHC1, CHC5, CHC9 and CHC10 is a comparative compound.

Compound CHC1 corresponds to the non-phosphoramidated, free nucleoside 9-linked
adenine.

15
Compound CHCS5 corresponds to the non-phosphoramidated, free nucleoside 9-linked

guanine.

20
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4 N HIN3\ | ~>-Z N YNO 11 Ar-OP-OQR4 N CH2T
R~- R P. OTUV R3 -0 0 wherein: Ar conprises two or
woreeos/0628ed aromatic rings and is sel ected froPeT/682007/004480
group consisting 10 of C9 ggaryl and C6_30het eroaryl,
any of which rings are optidnally substituted; T is
sel ected fromthe group consisting of hydrogen (H),
fluoro (F-), azido (N3-), amino (- NH2), hydroxy
cLAmE) . Cl_3alkyl (Cl_3-), Cl_3al koxy (Cl_3alkyl-O),
nercapto (-SH) and C1_ 3alkylthio (Cl_3alkylS-); 15 V
is selected fromthe group consisting of -OrI",

hydr ogen (- flyoro (-F) and chloro (- d), where T
1. is%%‘%@%‘f“&g’%%rm‘#%fe group consi sting of hydrogen

(-H), methyl (-CH3), Cl_ 16al kyl carbonyl
(Cl_16al kyl - C(=0)-), C2_18al kenyl car bonyl
(C2_18al kenyl - (=0 -), Cl_ | ogl koxycar bonyl
(CL. loal kyl -O-C(=0O -), C3.6cygloal kyl carbonyl
(C3. 6cycl oal kyl -C(=0)-) 20
C3_6cycl oal kyl oxycar bonyH_ CN al kyl -0 (=0 -);
T" is selected fromthe gr éof hydr ogen
(-H), methyl (- CH3) Cc1 Rr bonyl
(CL _16al kyl - C( =0) - ). C2_%8al ar bony!
(C2_18al kenyl - C( O) ), Cl_ WD 2008/ 062206
PCT/ GB2007/ O,QM—E@ I kyl oxycar bonyl
(G -ioal kyl - CCé O)L) cl/oal kyl carbonyl (C3-6
cycl oal kyl - 7Nand - 6C cbgﬁg.kyl oxycar bonyl
(C3-6cycl oal kyIR ?} ) ] 2 1, wherein
1 2
OTII V
R,—O0 O
wherein:

Ar comprises two or more fused aromatic rings and is selected from the group consisting

of Cosparyl and Cgsoheteroaryl, any of which rings are optionally substituted;

T is selected from the group consisting of hydrogen (H-), fluoro (F-), azido (Ns-), amino (-
NHy), hydroxy (-OH), Cy.salkyl (Ci3-), Cisalkoxy (Ci.alkyl-O-), mercapto (-SH) and C;.
salkylthio (C;salkylS-);

V is selected from the group consisting of —OT”, hydrogen (-H), fluoro (-F) and chloro (-
Cl), where T is selected from the group consisting of hydrogen (-H), methyl (-CHs), C;.
ealkylcarbonyl  (Ci.jealkyl-C(=0)-), Cs.isalkenylcarbonyl (Cs.salkenyl-(=0)-), Ci.
jealkoxycarbonyl (Cj.jealkyl-O-C(=0)-), Csgcycloalkylcarbonyl (Cs.scycloalkyl-C(=0)-)
and Cs.¢cycloalkyloxycarbonyl (Cs.scycloalkyl-O-C(=0)-);

T” is selected from the group consisting of hydrogen (-H), methyl (-CHs), Ci.
realkylcarbonyl (Ci.jealkyl-C(=0)-), Ch.salkenylcarbonyl (Crsalkenyl-C(=0)-), Ci.
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5when nis 1, Xis =0, and when n is 0, a double bond
exi sts between position 3 and position 4 and X is
W@ 00806206 f rom t he group consisting of H OH PFCT/GB2007/004480
Br, I, Cl-6alkyl and NRSR6, ,qwhere each of R5 and R6
is independently selected fromH and C1_6 al kyl; 10 Z

' l.ac ro onsi.shi f.H ) —O)\.
walifloReaRE B NG REDHE, EoRSbEbtdRafionlt (FasyBopfiv-c-0)
) and<Csi Byt eaRdeRdaybdgl @tegtldaloyh GiGR0)-G1- 6al kyl ; Y is

selected fromthe group consisting of H OH F, ,

Br, I, Cl-6al kyl, C2-8al kynyl, NR5R6, where each of

. n -1 s independently selected fromH and Cl1-6
n1s£q5?(1§!],?vh%1ﬁo is selected fromthe group consisting of

0, whandisCRXB =Omade R7 and R8 are independently

sel ected fromH and, Cl-6al ky] ;, each af. angd R2.is .

SRy daftle RERd s PEvERY POREOD o Postion 4 and X is

COrls%!e%’éédnﬂorﬁfthgg%&ﬁ%&aéhsﬁng?& 152020 anBl .1, C,ealkyl and NRsRs,

Cl-2o0al koxy, Cl-2o0al koxyCd -1 oal’kyl, & -2oal koxyC6- 30a

Yl , witge Racki dfyRwydnd Re3is inz%pmeoéy kgldaosl Bty pnd Ci.6 alkyl;

C6- 30aryl Oxy and C5-2oheterocyclyl, any of which is

optionally substituted; each of R3 and R4 is
Z i fiepantantihy goab eehastide AL HOHAROCK Be, Y0pulkyl and NRsRe, where

consi sting. of Cl-20al kyl, 25 C2-20al kenyl,
eackoof Ro andcBx s, indgnepdentlyselected | fioam kland (yeaighi| koxy C6- 30a

yl, C2-2oal kynyl, C3- 2ocycl oal kyl C6-30aryl ,

C6- 3oaryl oxy and C5-2oheterocyclyl, any of which is
Y ioptleoted| from thellpstup vomsiktingraf idy OB, \F,FEL, iBy, &) KyfalkyipCesalkynyl,

ef erably is selected fromthe up gonsi sti )
NRER deyth of Ry fad Bs fibfipendeily iyl Sefu R a9
2-butyl and benzyl; 30 with the proviso that Rl and R4
can together conprise a -(CH2)3- al kyl ene chain; and

Q phselentask fivnt 4h¢ \greurc epusding efall s5 awd| GBiRs wlmge R; and Ry are
. prodrugs ther.eof . 0 2206 PCT/ GB2007/ 004480 41
ind .eniergg'nsﬁ eﬁﬁeg%g%%dzngl'%ﬁ)lg’gl aim1l wherein Ar is

sel ected fromthe group conprising naphthyl and

qui nol yl ., each of which_ may be substituted or . .
eachof Ko ahd Refeiaderendpntlyorsisstaddiore &b rad Hy eaue pasistiag of Craoalkyl,
N j ' apht A
C JREBI P PR R i ot ot

socydberileilGs baiyd, Skhecylexly dndo@shihetegroyelyl,camsiaft vhighofs optionally

subgt)ft%{e 9en (H), fluoro (F-), nmethyl (CH3-) and ethyl

each of Rz and Ry is independently selected from H, and the group consisting of Cj.palkyl,
Caapalkenyl, Cjaealkoxy, CioppalkoxyCioealkyl, CiaealkoxyCeaaryl, Craalkynyl, Cs.
aocycloalkylCeaoaryl, Ceaoaryloxy and Cspoheterocyclyl, any of which is optionally
substituted, preferably Rs is alkyl, more preferably Rj is selected from the group consisting
of methyl, ethyl, 2-propyl, n-propyl, cyclohexyl, 2-butyl and benzyl;

with the proviso that R; and R4 can together comprise a -(CHa)s- alkylene chain;

and pharmaceutically acceptable salts, solvates and prodrugs thereof.



10

15

20

25

30

(CH3CH2-). 10 5. A conpound according to any one of

the preceding clains wherein Vis selected fromthe
w@e@spexonsi sti ng of hydrogen (H ), fluoro (F-PCEHGH2@7/004480

where T' is hydrogen (H) r methyl (CH3-). 6. A

conmpound according to any of" the preceding clains

wherein T" is H.

.15 7. . A cC und accordin o] y
2. on® GPMPHHd,AECOEHING oo Icgilrﬁs?\rl\rﬁ'g‘?rgf% 1% SHC g@i %&&-ﬁhe group
FH\heTnaphthylan® quifo 50 EREHIGIVCE i BRGubAitaY op DEsubtittided.
cmnpreé%ﬁ%%gyyﬁéigg ﬁﬁgrein nis 1fgx is =0 20 and Y is
NH2. 9. A conpound according to claim8 wherein Z is

H ,10. AcC ound acgor di ) 0
0.1 kiR RO 2GR0 W AP 08 b 3
position 3 and position 4, X is selected fromthe

group consisting of NH2, F, . and NR5 wher e .orJIe. of1 d
4. RoAggraningl aoeprding forraygmeref the gresgding claimg whergip 1 is;selecte

A..CO n 3 di iy 1 eirgy Xl S 1
R U S Y e A Y
(CHs#H4-he preceding clainms wherein Qis 0. 13. A conpound

according to any one of the preceding clains wherein
R3 is al kyl. WO 2008/ 062206 PCT/ GB2007/ 004480 42 14.

5. A %omd%e&ﬁﬁignﬁ) 49 Sleddfthd ProdeeigiolaifR8 Wikerein V is selected
sel e

cted fromthe group consisting of nethyl, ethyl,
fromPthp igompl consistmoeitydregen|(Hie fypro @-)andydT avbers dn 25y drogen (H-)
15. ogpound according to any one the preceding
Orn@ﬁgaﬁyﬁﬁﬂgrein R4 is H 5 16. A conpound according to
any one of the preceding clains wherein RL and R2 are
sel ected such that the npiety NgCngg- co ;eﬁgonds
6. t oA erappaymdgcepidingdp annphife prscading ¢ }mg‘%gs%btnb? -
according to any one of the preceding clains wherein
each of RL and 10 R2 is independently selected from
7. methydmpou@drcadihgho afBonedotthapmending claomslivhgreimTds Hi Wis OH
17 wherein one of Rl and R2 is nethyl and one of RlL
andqndsRo is H such that the C atom bearing Rl and R2 has

chirality L as in natural alanine. 15 19. A conpound

according to any one of the preceding clains wherejn )
8. Ar A sompound according to any one of the preceding claims whereinn is 1, X is =0

and Y is NH,
9. A compound according to claim 8 wherein Z is H.

10. A compound according to any one of claims 1 to 7 wherein n is 0, a double bond
exists between position 3 and position 4, X is selected from the group consisting of NH, F,
Cl and NRsR; where one of Rs and Rg is H and one of Rs and Re is Cy.6 alkyl.

11. A compound according to claim 10 where X is NHy, Y is Hand Z is H.
12. A compound according to any one of the preceding claims wherein Q is O.

13. A compound according to any one of the preceding claims wherein Ry is alkyl.
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unsubstituted. 20. A conpound according to any one of
the preceding clains conprising the diastereoisoner
WEaRR0sH6R0€li ast er eoi somer Sp or a m xture of thBCT/GB2007/004480

di ast ereoi soners Rp and Spugzzo 21. A conpound

sel ected fromthe group conpri sing:

/352" - met hyl - ade
14, 5 ACerBOEh ERRREE B ot ol S vlsssiR) Rois Sslesied, fomg he srowp
consfsﬁn%)f fRtRY, ctidd ENPRIpHE n-propyl, cyclohexyl, 2—buty1 and benzyl.

[ a- napht hyl (benzoxy- L-al ani nyl )] phosphat e;
fl1-2'-nmethyl -adenosi ne 5'

15. O [ %n%e%ﬁﬁa Pé/ &&Sgiq %&éﬁ ML pRLANE S Waddhs RRASRNRLS 1.

guanos
O-[a naphthyl(benzoxy L-al aninyl)] phosphate; 30
/3 2' -netE an03|ne 5' . . .
16. G ETRIR Y B 86t T4t SpifaR wherein Ry and Ry are

1ec/ ikt tﬂﬁlé GIANA]ICETIE R,-COO- corresponds to that of a natural amino acid.
5 éé%%iPa napﬁ?hyl(tent %ﬁtoxy L- algnlnyl)] phosphat e; -

and WO 2008/ 062206 PCT/ GB2007/ 004480 43

/ 3-.2' - net hyl - guanosi ne . . .
7. 5 A Baie%q;?ws?@ 35 gps T iy AT oogingsiaparhergy cack of Ry and
R: 1501%61%6 thaseideeedf ety (-CHzXand BN 41 N \>-Z N Y
2 HOP-OVCR4I Nj RL ROT" R3 -0 0 wherein T,
Vv, T" n, Xf Y, Z, Q R, R2, R3 and R4 have the
ne n i
% &ﬂmg% u%ﬁ gggogggngO% omg%g%glnﬁﬁeyfgl@dkg i9 n?e@qyl %ﬁd one of
Ry atidS Rz hanauﬂ’etHamﬂle «f atoinr‘t&aimgﬁﬁ andBi hadthyrality & hein natural alanine.
prophyl axis or treatnent of a viral infection, nore
suitably in the

19. A compound according to any one of the preceding claims wherein Ar is
unsubstituted.
20. A compound according to any one of the preceding claims comprising the

diastereoisomer Rp, the diastereoisomer Sp or a mixture of the diastereoisomers Rp and Sp.

21. A compound selected from the group comprising:

p-2’-methyl-adenosine 5°-O-[a-naphthyl(ethoxy-L-alaninyl)] phosphate;

p-2°-methyl-adenosine 5’-O-[a-naphthyl(benzoxy-L-alaninyl)] phosphate;

B-2°-methyl-adenosine 5’-O-[a-naphthyl(fert-butoxy-L-alaninyl)] phosphate;

f-2’-methyl-guanosine 5’-O-[o-naphthyl(benzoxy-L-alaninyl)] phosphate;

B-2’-methyl-guanosine 5’-O-[o-naphthyl(ethoxy-L-alaninyl)] phosphate;

B-2’-methyl-guanosine 5°-O-[o-naphthyl(fert-butoxy-L-alaninyl)] phosphate; and



prophyl axis or treatnent of hepatitis C virus. 15 24.
Use of a conpound according to any one of clainms 1 to
wQ1omsnebe manufacture of a nmedi canent for theCT/GB2007/004480
prophyl axi s or treatnent of viral infection,
preferably a medi canent for the prophyl axis or
treatnment of hepatitis C virus. 20 25. A nethod of
prophyl axis or treatnent of a viral infection,
B-25HickiRloMaktRRRt S 1O $pKenyi(fudthoxy-§ alphingl) ishoapltali st rat i on
to a patient in need of such treatnment an effective
dose of a conpound according to any one of clains 1
22,t°A@&nné§%%98§ﬁ1Q%ﬁﬂﬁa / GB2007/ 004480 44 26. A
phar maceut1 ca onposi t1on conprising a conmpound
5 according to any one of <clains 1 to 21 in conbination
with a pharnaceutically acceptable carrier, diluent or
excipient. 5 27. A nethod Xf preparing a
phar maceuti cal conpositionjconprising the step of
conmbi ni ng a conpound accoréi ng any one of clainms 1
to 21 with a pharmacedd jNaal| agcept.abl e exci pi ent,
carrier or diluent. 28. R proges o t he preparation
of a compound of for a Fy-theNorocess conprising 10
reacting a conmpognd of formula/lll: X 4 N H132 | Z
~Y NN N HO VRC J<CH2T OT" Mi t ha conpound of
forml a FWH*&DR&T P-CI R2 O

wherein T, V, T, n, X, Y, Z, Q, Ry, Ry, R3 and R4 have the meanings defined in any one of
10 claims 1 to 20.

23. A compound according to any one of claims 1 to 21 for use in a method of
treatment, suitably in the prophylaxis or treatment of a viral infection, more suitably in the
prophylaxis or treatment of hepatitis C virus.

15
24.  Use of a compound according to any one of claims 1 to 21 in the manufacture of a
medicament for the prophylaxis or treatment of a viral infection, preferably a medicament

for the prophylaxis or treatment of hepatitis C virus.

20 25. A method of prophylaxis or treatment of a viral infection, suitably hepatitis C virus,
comprising administration to a patient in need of such treatment an effective dose of a

compound according to any one of claims 1 to 21.



Ar  where Ar, T, V, T", n, X Y, Z Q Rl, R2, R3 and
R4, have the neanings set out in any one 15 of clains
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26. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 21 in combination with a pharmaceutically acceptable carrier, diluent or

excipient.

5 27. A method of preparing a pharmaceutical composition comprising the step of
combining a compound according to any one of claims 1 to 21 with a pharmaceutically

acceptable excipient, carrier or diluent.

28. A process for the preparation of a compound of formula I, the process comprising

10 reacting a compound of formula III:

X
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with a compound of formula IV:
Ry
R3—O—C+N—I|3—CI
R, (I)
Ar

where Ar, T, V, T”, n, X, Y, Z, Q, Ry, Ry, R3 and Ry, have the meanings set out in any one
15 ofclaims 1 to 20.



