ele~<""#+z. ;6*<T~< Bi OL7 Var chlbMaschig03
00/ 18775 1 AHTIYI RAL PURI NE DERI YATI YES PCT/ @B99/ 03207 ~teunwi m The

pr esent Wd{ Bg el ates to a chenical conpound. In parthig-l%BM}ﬁw:;resent
i nvention at es to a chem cal compound suitable for use as an

anti-viral agent. The present invention also relates to the therapeutic use
of the present chenical conmpound, to a pharmaceutical conposition

cont ai ng ent conpound and to use of the present conpound in the
manuf aﬂlﬂﬂmﬂmuﬂﬂmcn canent. 10 Si nce t he recognition of hunman lmﬂmm mml
i munodef i ¢jogpsy syndrome (Al I;,@ R'iﬂl;eb?ﬁltvﬂf\‘tsr esearch act m“"'
been directed to its understanding an to attenpting to provide a NRARs

treatment. The hunman i mmunodeficiency virus (H V) has been identified as

the presuned aetol ogical agent in AIDS A large liter e now exi sfs
rel ated to Thepsat ""’“an%r ales19,2; chegn g‘f"%‘ﬁ%‘l‘ﬂd gf’ gqﬁulb% PIRSEDT IYCHOnt hei r

obj ect a4 dB{E?eRést E@k'&,@mﬂeﬁl Sfmpdtid sﬁﬂabfé' foPGéd ¥4 b zWuT-\Hrdl GRBRCT The prisiht
hepat it us I rus (HBV), herpes and ot her
invention also relates to the therapeutic use of the present chemical compound, to a
pharmaceutical composition containing the present compound and to use of the present

compound in the manufacture of a medicament.

10 Since the recognition of human acquired immunodeficiency syndrome (AIDS) much
interest and research activity has been directed to its understanding and to attempting to
provide a means of treatment. The human immunodeficiency virus (HIV) has been
jdentified as the presumed aetological agent in AIDS. A large literature now exists related
to the use of a wide variety of chemical compounds having as their object a demonstration

15 of anti-viral activity with respect to HIV, hepatitus B virus (HBV), herpes and other

viruses.

A class of compounds which has demonstrated anti-viral activity and which has been the
. subject of a large amount of research are nucleoside analogues.
20
An example of such a compound is “Abacavir’” which is a substituted adenine analogue
(Foster RH. & Faulds D. Drugs 1998 35 729-736). This compound has entered clinical
use due to the potential activity and stability of the compound displayed in preliminary
work.

25
PCT/GB96/00580 relates to a class of nucleoside analogues said to be highly active with

respect to HIV. In particular PCT/GB96/00580 addresses the problem of providing
compounds which are said to be highly potent in vitro viral inhibitors in both TK' and TK'
cells. The compounds disclosed in PCT/GB96/00580 are phosphoramidates of purine or

30 pyrimidine nucleoside analogues. Such compounds can however display chemical, for
example acid, or biological, for example nucleoside phosphorylase, instability towards
glycoside bond cleavage. Consequential deactivation may limit their potential clinical
efficacy.
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viruses. A class of conmpounds which has denonstrated anti-vi rlgIM?ﬂ?{‘?g%y
and whi ch has been the subject of a large am)unt of research are nucl eoside
anal ogues. wi¥gofg7sxanpl e of such a conpound is "Abacavir"” rﬁg%bsg/o@zm
substituted adeni ne anal ogue (Foster R H & Faulds D. Drugs 19

729-736). This conpound has entered clinjcal use due to the potenti al
activity and stability of the conpound splayed in prelimnary work. 25
PCT/ GB96/ 00580 relates to a class of nucl eosi de anal ogues said to be highly
active with respect to H'V. In particular PCT/GH96/ 00580 addresses the
probl em of providiA® eRERPYSdS WikiiRIR BefiRi a tlinks YiegiQ1t6 Rikhibfl &' T
viral inhibitors in both TK and TK+ cells. The conpounds di sclosed in

PCT/ GB96/ oomﬁbeapéoﬁhbmpmmmclbgs éqimwwtm, alr lemsb inpigey vitrodestse a sulficisos i de

anal ogues. C C wev i d)
or bi ol ogi cﬂ{é IJF exarrp g&é‘{]&om g’t' giﬁ orcypglg‘]e(iD |pn§{9% 5&8@%@ gv\gfds
gl ycosi dg b@%ﬁnﬁoﬁm‘éﬁ@@ropﬁﬁies,eqﬂﬁﬁbmahammcmi thatdompourrly td ipeirhit litb&!aﬁe of

potential clinical effi a E SHEET (RULE 26) 192 3'Ifl b) 133HS
31n141SAf 1Sandlingan F‘E’nyu ’qf‘“gﬁT WCIGHEIY 19 EPEYLIS FImiUsERop Ml oo a

apcnocd o~ se. Op%e &Qacmldwffec&? 15 lé%a@i@ﬁtniﬁ nebtP bl hrAe YBr B viral #¥QYG in -

~cjtqgel s pue aurXooeuuch poo8 c(~i nn uoi ~eutgnmoo ui "~ ~Znc~oE A~ I o~pus
~ true iel nqestioned uc "|eicn-c;ue ~uaaod ~ui ~cq~xa spunoducoo ~o0 ssela
tanou a api noid o~ uot~uanuc ~uasai d acl i ,10 ~oaCgo us st ~I Si ~a-~noi

ai gsrn ~C | sanuouoaa us ~Cq al q8acedal d aq o~ pus aoq~sl utnpe , |0 sueaui
~Cpeai goangt Pmanceo&bwe\&pamwss fredfilentip | fonhd thmtoptthqasadoimbmnachohmund us

. canoai oui ~ClIsapl ~s~Cel ds | ¢ ~cnt~aB, | ei cn- uo | aa

Bl aeap aleaeBeATBE Sl GEBDH WG, 8,05 i CERINVEG S St WoRice Santeve,
~cnl ~ae | e~ fadhtialeffebin e amlramuﬁduy @i playls P 9deally nfdr86¥er Gny Eipouid NO;
~Cl i uanbaqg sc | c | anannocl. aonaecd ul t ~uo~asanb at aaqdaa, ; uc |SI cn act

. cod ~uauneueposedofop £hinici]drials necdscplep &hﬁ’ﬁédei‘dyamaﬁ’éé’ adginigiwtion 4nd 49 bhaae
ue tl~tnn y iy viible #oRfe<0~ nnoj ~Chuacog, I ns pus " ~C ddns
pue Sut | pué’%lt% fgsgggse?%ﬁf%ﬁt ad oe~ punoducoa aqi m ~cjtge~s ~uaco~, I ns

sac~cadél d ac~aur xooeuueqd S pooh asuducoa sat~adoid iacpo asaul

“rC ueui ud rCIt .G [ n ui
uc 1 seat —dt sp YRR B LE Akt TRl YRR 3G ks BF e Siiaf Sfifnd
~t gcgxa o~ pb;maamr-wydsml pavieuldroanti HEV |andias RIBY Iaclﬁitityuarodmbqlatndn withgaodiou

punodui oo y_ Z LOZQ/ 669J/;, .SG.Bl /00 Q L~~V { rch 2003 WO
00/ 18775 P@P@éoé%’g'f%?d §'faiei"8x rpcﬁ?%eé“?‘oag%yheé‘g’ﬁ%%%‘lfﬂ‘f‘%’{}g’n il‘f“() R‘/’?‘{ﬁ% FQ 3 3°

provi ded a g; SR dbihpeasdlidkinbdnefitiakpropértievonelidiei nsd a (1): HN N wN WII N
N~ NH2 A~- P-ORS-N R ~--CR2 I CR3-X O5 wherein Ar is an aryl group,
R and RO are i ndependent|y selected fromthe group conprising H alkyl and
aryl groups; 10 X is selected fromthe group conprising O NH, NR4 and S
wherein R4 is selected fromthe

SUBSTITUTE SHEET (RULE 26)



group conprising alkyl and aryl groups; RS is selected from t Hé Margup003
conprising H, alkyl and aryl groups, wherein when R and 15 RS are each

al kyl thexynwtﬁzslinkedtoforma 5- or 6- menbered ring; )

sel ected MYQIHE goup conprising H alkyl, aryl, heter ocycﬂqTéG%?ﬁ’H”m :

pol ycyclic groups, 20 or a pharnaceutically acceptable derivative or

met abolite thereof. The present inventién includes salts and
physitol ogi cal ly functional derivatives of the presently defined conpounds.
SUBSTI TUTE Atdofding MEp@B@m invintiolvithecdis A Bied\® cOMp o @K AScdrding GBBO/ 03207 4

Ref erence in the b specification to an al kyl group neans a branched
or unbranch@ﬂ°wﬁ$ ) )acyclic, saturated or unsaturated (e.g. al kenyl or

al kynyl) hydrocarbyl radical. Were cyclic, tha alkyl group is preferably
C3 to CZ, nore preferably Cs to Coo, nore S%rably Cs to C-. \Were

acyclic, the alkyl group is preferably C, to C nore preferably C-to
C6, nore preferably nmethyl or ethyl. Reference i'W'the present specification
to an aryl group neans an aromatic gmnup, suq@ as henyl or naphthyl, or a
het er oaromati ¢ group contai ni ng one or nore erdbly one) 10 heteroaton1

for exanple O N and/or S, such as pyridyl, /pyr ol yl{, furanyl and

t hi ophenyl . Preferably, the agyl group conprNse R HE' substituted
phenyl . The al kyl and aryl grqpps may be subjstituted or 4@nsubstituted,
preferably unsubstitutegde\hepe.gubstituted,|{ there will generally be 1 to 3
substituents present, preferaldly 1 9 uent. Substituents may include

hal ogen at ons and hal onet &Y oups CF3 and CCl13; oxygen containi ng
groups such as oxo, hydroxy oxy \=esaexdxyal kyl , al koxy) al koyl,

al koyl oxy, aryloxy, aryloyl and aryl oyl oxy; nitrogen containing groups such
as am no) al kyl am no, di al kyl &3 no, cyano, azide and nitro; sul phur
cont ai ni ng groups such LhfolYpal kyl thiol) sul phonyl and sul phoxi de,

het er ocycl i ¢ groups whi ch nay thensel ves 20 be substituted; al kyl groups,
whi ch may t hensel ves be substituted; and aryl groups, which may thensel ves
be substituted, such as phenyl and substituted phenyl. Al kyl includes

subst i t utsedwlmrgin unsubst i t ut ed benzyl. Reference in the present
specification to al koxy and aryl oxy groups neans al kyl-O and aryl -

groups, respectively. Reference to allcoyl and aryl oyl groups neans

al kyl - CO-  asxds an ytyl @0up, respectively. 25 Reference in the present
specification to heterocyclic groups nmeans groups containing one or nore,
optionally bridged, rings containing 1 to 6 heteroatons in total. Each ring
in the grouy a@R?amindépendentlp sdetednfirerh diegrbup dorhprising Hitatikyb aridrary] gtomps; At

| east one ring present contains | to 2 heteroatons. Wiere two or nore rings
are pree@ht they may be fused or 30 unfused. The rings can contain

unsat ur at i ofjs seRERE FRNDME ghoup cordpssiy OSNHNNRY. anESanidreis Rbfs selettdd from the

het er ocycli c groups, contalnlng one or nore pyrrolyl, imdazolyl, pyrazolyl,
thi'azol yl, grewpraomprisingalkybandBYNGTOURSy (1ol i di nyl, pyn ol inyl,
inidazolidlnyl |n1dazoI|nyI) pyrazolldlnyl tetrahydrofuranyl pyranyl,
pyronyl , pyrldyl razinyl, pytidazin SUBSTITUTE SHEET (RULE 17
Nar ch 2003 B xpsqieqtedvj from the mafpwynsmaé} ahl and pryl grquph ayhistern, vhen Rz' and
benzof ur NS gg@ ol yl, indazolyl

i ndol i ny’las, azéaa?ﬁgﬂc?ﬁh% ?ﬂsa |b azo Bffo ae%rz%?y?‘gﬁl/ c?&hﬂ'%ﬁarl nyl ,

i socoumari nyl, quinolyl, isqu|nonI napthridinyl ci nnol i nyl,

gui nazol i nyl yiri d benzoxa2|n I

chronanyl , %{3 H? Bﬂﬁ‘%‘f Ii:'8 the, ERONPLSTIRT e ﬁgg’swéﬁoctyﬁlhcf %‘gg&élcyc Speci f
cation to gpsyclic goups neans a group conpr|5|ng two or nore

non-aromati ¢ carbocyclic or heterocyclic rings which nay thensel ves be
substituted. Preferably the group contains 2 to 4 fused or non-fused rings,

each ri 5]z$8§§mpédlcvlgnﬁﬁoﬂéﬂ9dgmﬁaﬁvégrﬁ&tﬁﬁﬂatc'ﬂﬁ&@ofsu' tably 4 to 10, nore

sui t abl and e re suitably 5 to 6 atons. The definitions of
cyclic alkyl and heterocyclic rings given above al so apply to the rings in

moane a1 COFERL RSPt PpRahohlb BF B AaBlcaty Tl defilid B YR0°"
fluorine orpréétiyrdefined euhipahds.
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The group Ar .conpri ses a substituted or unsubstituted aryl g%ﬁ@,mwg?ei n
the term"aryl goup” and the possible substitution of said group is as
defined abgy ,P8r7f§ erably, Ar is a substituted or unsubstitp+-eedpablesteh -
group. Partlcu? y preferred substituents are electron 20 wthdraw ng -
groups such as hal ogen (preferably chlorigne or fluorine), trihalonethyl
(preferably trifluoromethyl), cyano and nitro groups. Preferably, Ar is
phenyl, 3,5 dichl oro-phenyl, p-trifluoronethyl-phenyl, p-cyano phenyl, or
p-nitro-phenyl. R3 is selected from hydrogen, alkyl, aryl, heterocyclic and
pol ycycl i ¢ gRefépace ﬁ‘ﬁh@pm‘sanapdcyﬁcaﬁ&x to an alkylLigrstp tedrsd bmxnchedsmhmbrmhedj

al kyl group. Preferabl a substituted or .uns ut ed ~ al
group, nore PBYCHEEY &B}"‘gl%aﬁar%rta IOY&HSQ?E@FA/ €& radpy! %raglfyé‘?']éhﬁy?“ﬂgy]i B ect ed
fromthe gro F&ESQM: Sthe GikyPighou J%H@riﬂﬁdﬁ @ ERN moRD r@feﬁ{bﬁf @?ltd/ ClétmbﬁaSt
one of R and hydr ogen. P be a reC|ated

different,5 tmfarahl)b(ﬁs 3 6m tWhWIql @NCltCheﬁ;c 3l ygummmeﬁerahhy é:aytmﬁmlmorc

centre. AMENDE 1 rably this carbon atomis
chiral . V\henpﬁe%r%%ﬂgg °o%°’§.f %rfé@ra@ﬁrl ré@lg ﬁ‘f‘eﬁst ereochenistry at this site

may be D or L or mxed, with L-stereochem stry bei ng preferred. Suitably,

R and Rz are the sa or differgent. and ar -CH3 or -C2H5. Preferably,
R o H & anBeRommeeim e Brestot sepiesaion Ran ] SRUP iehnp 81 FIOFAEHE BTSSPY S48

al kyl ene bri @%?-l’r S RiphRiyCor%s hAerbartaOBroh @5Maifitls e of ikt BrifeAblPon

menbered rin eferably hydr ogen. ppreC|ated

t he gr oupl (NHheBtpatoradpRexam bbmﬂépflsos'&h @apmﬂw nynekyécftn@aylaandrﬂnwhamld

Eiﬁﬂﬂ?ﬁgyan%w‘iﬂ%cﬁﬁ“s@éfg‘?%ﬁ RSl bR A 1" Adpar i ¢ Aci d

Cysteine, Cystine, Glycine Glutamc Acid, dutam ne, Histidine,

| sol euci ne, t hi oni ne, ,Phen ni ne | i ne eri,ne,
Thr eoni ne, TT@‘p%%H H &rgf@grggl?snlg?y %ﬁls‘l%ﬁ{gt}mi§r I’:’Pé\lbal tﬁ‘ﬁf"yprefﬁaﬁﬁs b%&“‘ﬁﬂmz
con: espondi Nyhefe hubstitated thdd@iwillogenglaliynibeel a6 3 bbatituahte Hirésent, [Tecfeably Vel y.
Pr ef er abl t he stereochem stry at he asymretri ¢ centre -CHRi rre onds
Lo an e o8 bR SpbstEuenisady REpac falghel Biams and helomehyl, SoHES Eica

of the preseglq COY:.Pygacinbiding BRYpLActe 3 b:d] hyddr@NEdrbeNédrdoxg RIS aBbxy,

anti-viral e~cacy in.in vitro tests, in conparison to theijr correspond| ng

nucl eosi de aslkeybqalkoyloxys anyiexys arylovlangd ardoylexys nifesh ¢PatAning) sTopps such as
purind-yl] - 2; 46! RBL AR Qyano ik itk ‘M%h@:scoﬁﬁ?rﬁﬁé’Fﬁ:uﬁE‘guW" ch

has the follow ng sStructura 25 Accord to a

further aspesstthisi, alkylthiol,csudnhonyl apd sulphnxidel beteropyslip gooppel which mnmbsmdvgs
formula (JJ ). AVENDED SHEET = 14 .March,. 2003 7.H B R ~~- ~~ A\ rein
R, R2, Féﬁd Warﬁgﬁgwggﬁlﬁg{g&a %1\3/181?3\6% bg J'ﬁhar rt%tl(’:&dim@ é’f)z;}&, é&:}ﬁ%?abl e

may themselves be substituted, such as phenyl and subsututed phenyl. Alkyl includes

1

substituted and unsubstituted benzyl. Reference in the present specification to alkoxy and
aryloxy groups means alkyl-O- and aryl-O- groups, respectively. Reference to alkoyl and
aryloyl groups means alkyl-CO- and aryl-CO-, respectively,
25
Reference in the present specification to heterocyclic groups means groups containing one
or more, optionally bridged, rings containing 1 to 6 heteroatoms in total. Each ring in the
group may contain 3 to 12, preferably 1 to 6, atoms in total. At least one ring present
contains 1 to 2 heteroatoms. Where two or more rings are present they may be fused or
30 unfused. The rings can contain unsaturation. Heteroatoms includes O, S and N. Examples
of such heterocyclic groups containing one or more pyrrolyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, pymolidinyl, pyrrolinyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, tetrahydrofuranyl, pyranyl, pyronyl, pyridyl, pyrazinyl, pyridazinyl,
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derivative or netabolite thereof. Preferably X is O 5 The intracellul ar
generation of such anti-viral netabolites is an inportant feature of the
invention for several reasons. In cases where the nucl eosi de |BMagh280y00d
substrate for host nucleotide Itinases, activation will be poor and
anti-viral efficacy low, even if the ttiphosphate is an excellent RT

i nhibitor._.lo:sKCch: r gt t t: I may
lead to a I\)/]g%l/&g g}ﬁ%?| cgrlft h@ﬁﬁ%ﬁ@@hﬁ# Hébr}lmgrlft P&\/Z?irslg a’cfsll)g%ﬂ.% Y ’alhhg@l’
phar maceut e:gandoyladsaindalpl, eindlatolw,aﬁmdodiaf;rl,i'Sardmimﬂylarisbiﬁdtmlm,ccbuﬁz'ogyyi'dnyl,
acceptable salt, ester or _sgllt of iuph ester or any other conpound which
upon adni reosmasinyb seeoumarpy, guelyli soguipalyl capthrigigd einnelimdy Awaezafinyt,
indirectly u p - for nt ite,
Preferred ﬂ%ﬁgﬁﬁﬁ@@ﬁ@gﬁ{’ﬁ%@g@ﬁﬁ%@?g‘ ge%ael ég&u%c u’désog@tg?i%g 1 'dnd
succi natse, caf pte, glutarate and D-tartrate salts. By "pharnmaceutically
acceptable netabolite” is neant a netabolite or residue of a conpound of
the present fornula or present netabolite which gives rise to revere 20

e PR E!  ASH SR ARELn R e © °

accordi ng dronidie numeseniatit noagticelit fopr hat&racydlicarifigd Radciof mhy edbmBeélves be
prophyl axi s or di agnosis, preferably in the prophylaxis or treatnment of
Viral inf esbriHedAVENBEEPIBEEroup Santaigs 2hicoduseiCrnOPN-§7ePd TS| emEnriog 707

8 Accordi ng. c1-her e f i [ S, Jr Qv ded
use of 1§ COipBkehidbibgs, @URGRbmE mbiSRRASTLL, I il AN 1 Card R 0L
a nmedi camapbref fiftablyes fr 6ptumnxThe defiitiom ofeeycliofalkyl gl Herkegiclio fing® given
According to a further aspect of the present invention there is provided a
met hod of aPBPAP aRPIY te theirings imibs PolyeyeliG &IPURSat ecti on conpri si ng
admnistration to a patient in need of such treatnent an effective dose of
a conmpound according to the present invention. 10 The viral infection may
conpri se deferehcain thefpresentspesifivhtiars td-halogemmeanspe fluetine,schlorivd, beomime HEV 1
and HSV 2,. W, VYZ \/ V, . HBV, . HQV, V, HHV6, HHV7, HHVB, papillonm,
adenovilﬁuéeg?’ﬁlf@é‘?ars}”gr%{f‘w VWZ“&.C}‘QPEF@?'@%]% the viral infection
conprises HLV or HBV infection, nore preferably HLV-1 or 15 HIV-11. It is a
feature of the present invention that the conpounds exhibit good activity
agai nst HiThe| gravpl Aromprisesnii syistitutesceromsihgiitated aryl igrours rwhesgin dhe tormt ‘fagy]
present inventd o | L . td 0S4 14 i.sing
B CompoundOn 7 B BB st or SE RbURRTY chiRta ARNRC FbteBy; AL\
phar maceutsybgithted @¢ wagnitativeedeptenpl grotp. Reftivllirlyoprefened fsubithesntaseatéctoh t he
present invention there is provided a nefhqd of preparing a pharnaceuti cal
conposi20i owithdsaings groyPs 1Sack 138 phalegeno Mieisrahly £hieiso oh Jlwrineh etribatosathyl

i nvention /W | I ci pi 5 S t he
present 1 oistctaBy PRRRBRERUINI R ko SR IR shontt PhfiRlably7 AL RRRERYL 505

aci drnedi atdichlévpephehyl; pdriflecrompthyi-phenyl, pFoyanpspheryli orpmitensphnytan t hus be
particularly suitable for oral adm nistration under typical dosing
conditions in hunmans as they can retain stability under the highly acidic
envi ronmers ; ental 1erbdiRlid g%gmr formula (1) is
a wean bagie 1?%%@6:1&:1? g§)ﬁgﬁgh)tgng’ c%%rgﬁgg o?d}felor Fﬂr“u‘fg% desgrrgjnpgtrate
stabi | 26y to acids, salts can be formed of conpounds of formula (I) with

0l 05, SUGh AR RAT L L Rl oA BRI U S, PrerclS), RO St Rlhulit

or unsubstituted C,.¢ alkyl group, more preferably an ethyl or methyl group.

Preferably, R3 is selected from the group comprising —CHj, -C;Hs and —CH,Ph.

30
Preferably, at least one of R! and R? is hydrogen. It will be appreciated that if R' and R?

are different, the carbon atom to which they are bonded is an asymmetric centre.
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17 March 2003 WO 001 18775 PCTI GB99/ 03207 9 crstalline solids, which can be
beneficial in ternms of inproved shelf |life and ease of handling during
manuf acture into pharnmaceutical conpositions. Preferred carboxyMatchd0ds

di carboxylic acids include nal onic, succuyic, glutaric, fumaric and
tartaric acids. In contrast to the salts of compounds of formula (1), the

f b f ds. of for. 5 o in_a. non- tal line .
hrror phous. AP BHE EaROhaCRg o siich (i damBealbaf sHiat U slisnriirion
formula (I la ti§ site MaRbe EChAL amiﬁa,nwﬁmErseéré&cﬁelﬁrs&%eﬂg%a‘é}rgd.s alts with

bases to give, for exanple, sodium potassium anmmoni um an
triethylamoniumsalts. In conpounds of fornmula (11) when X is OH dibasic

salts can 10 faiine Su di basic~sal.ts,can.be,in t f of. .st.apl
solids, whi ‘ag'é(nﬁpf‘%‘g%é’e ame dbeerF‘HﬁP%\?ré’Q*’ ‘ﬁawrr&g’é&gﬁfg}%@& @f?ﬁi
handl i ngsdupiirg iganHf acicieH,nt o pharmaceutical conpositions. Conpounds of

the present inventionh can al so denonstrate enhanced stability in biol ogical
15 nedia, for exanple, in human plasma. The increased half |ife of

o A e R0 e 50l B ol R RoRoR 5l ™
treatment. fggﬁagegj. Gaiggﬁbe&H%gyPﬁfé@bwl]? iPhRREREN | Nvention can be

adm ni stere y oral 20 parenieral foutes, Ihcluding intravenous,
i ntranuscul ar) intraperitoneal) subcutaneous, transdennal, airway

aerosol), .re |, vagi.n d topi (W] iNg bucc and subl i nqual

S i <P adf Wl Be-pprEnipd naf i xR R R Mehorhaited et Ry oringre
Wl gener%l.mfaeaaapvwé?&aw, fHeegréup (10" BarRdspdr| ©f heOdidE JRaH! Si5a rafurdil
powder or granules, or as an aqueous SO|UtIOR or suspensi on. TabFets o)
oral use nagcurmiap LEnbd heidstdhves Ahapinegi Angtreneyi Aspdraginel Axparticedeid] iQyateine,

accept abl e excipients su as. inert diluents,.di,sintegrating agents, .
bi ndl ng. agasanbabids | GkRg AGn Quiatiips BitREeaJereing LGOmS fysine,
agents, colgithioRthedd9RhplaRAfheP PRSIRY Fehité S Threbhina P Teyitofah, diyksiaY. Svalie, ude

sodi um and cal ci um ¢ar bonate, sodi um and cal ci um phosphate, and | actose)

whi | e cd6n Pseferably, Ends Meqgirfh€Hacprrespondingite ths|sidedtheimafeajandnd oxpheyilalagine,

SUBSTI TUTE RapERT el i o oottt o ctEBi e, el <ebffe s SR
sad; uat pa~ibrréspohéstod [Bamibacid. OS5 ~I qtua. ~ai d ;sow pue “~tu p00 t o, Z
~lqeja;ald ~cu pOS | of 0t ~a~eluoo "ajdtusxa i 03 "~suno~ a~-esop ;tan ut
pat a; st w upe aq ~Cew sasop-qns asaq, Z, vep at0 O | nog~noatQ sjeni a~ut

ai eudoi dde |.al-St st ; ' ' o That R ad
on~i se péé%pg%%#uﬁgﬁ‘%%? %ggﬁjggt&gé p ;oéggéélbg ﬂ%?f%g%dél%‘?%ﬁg? ﬂé%tgt%e&
pat t sap2@q ekhibitesignificesitly tenBamzaed anGporgl efficacBdn @ vite teStsy i comparjsor't0 theio
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~00Z U~.~V~ C | 17 March 2003 WO 001 18775 PCT/ GB99/0320? 11 According to
a further aspect of the present invention there is provided a process for

t he preparation of the present conpound conprising reaction of7gas8moeynd
of formula HN N ~N HO N N~ NHZ with a compound of formula 5 O ArO-P-CI N-R5
CRS R2 COXR3 wherein R, R2) R3, RS and have t he neani ngs given above. 10
The reaction may be carried out under dry conditions at anbient tenperature
in tetrahydrofuran in the presence of N nethylim dazole, or by using
t-butyl nmagnesi um chloride and an excess of tkg\ appropriate

phosphorochl ori deate reagent. Conpounds enbodying, the present invention
wherein Ar is replaced by Hnmay be | 5 prepared fjromthe acid form by
treatment of the ester with an aqueous base. ds wherein X is NH or
NR4 can be prepared by treating the acid for{’n( =0 and R3 = H wth
am ne. 20 The above starting mategnial, (IS, f‘i)\NHz

4R) - 4- [ 2- am no- 6- (cycl opr opyl am np) - 9H puri n-|9-yl'] - 2

cycl opent ene- 1- et hanol , is krlrtﬂm'lf a&—Abacavi rf and nay be nade by any
procedure Irnown in the art, fri—pxamye gr ocedur es described in

Eur opean Patent Specification QU '-%1 ‘ T (RULE 28) | 7 March 2003 WO
001 1$775 PCT/ GB99/ 03207 12 Nunber] 0434450, PCT Patent Application No.

PCT/ GB951 02014, and PCT Pat ent i cation No. PCT/EP98/02835, all of which
are incorporated by referendd8-therd&o. The invention will now be described
with reference to the followi ng Exanples. It wll be 5 appreciated that

what follows is by way of exanple only and that nodifications to detail nmay
be made whilst still falling within the scope of the invention. SUBSTI TUTE
SHEET (RULE 2fi) _, 17 March 20Q3 WO 00/ 187p 13 EXPERI MENTAL PROCEDURES
General netMhedy BGTRGEBO/R320d X5 anmas defingsd ebryea fh popharmasentically acegpiable

reagents h i ! ure seal stoppers:
Di chl or on@%@ﬁggg%cébgﬁ]%tt%ﬁét %‘?&Pﬁ’t%ﬁ é tetrahydrofuran (TIC), Nmethyl
i mdazol® (NM), nethanol (MO ~, dinethylformam de (DWF), pyridine (pyr),

For - Sover al i SHACCEY SHsrh A SePE AnBrdia) a1 R 5,28 fppprian featore of the

invention for several reasons. In cases where the nucleoside is not a good substrate for

host nucleotide kinases, activation will be poor and anti-viral efficacy low, even if the
triphosphate is an excellent RT inhibitor. In such cases, the generation of the present

10 metabolites may lead to a very significant enhancement in anti-viral action.

By “a pharmaceutically acceptable derivatives” is meant any pharmaceutically acceptable
salt, ester or salt of such ester or any other compound which upon administration to a
recipient is capable of providing (directly or indirectly) a compound of the present formula
15 or present metabolite. Preferred “pharmaceutically acceptable derivatives” include

sodium, succinate, fumnarate, glutarate and D-tartrate salts.

By “pharmaceutically acceptable metabolite” is meant a metabolite or residue of a
compound of the present formula or present metabolite which gives rise to reverse

20 transcriptase inhibition exhibited by the present compounds.
According to a further aspect of the present invention there is provided a compound

according to the present invention for use in a method of treatment, prophylaxis or

diagnosis, preferably in the prophylaxis or treatment of viral infection.
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. 17 March 2003
10 Chromatography Thin |ayer chromatography (tle) was perfornmed on

comercially avail abl e Merck Kiesel gel 60Fi s4 plates and the separated -
conponentWOWeH87%i sual i sed using ultra violet 15 |ight (25Eﬁﬁ46§§%°3§%76hm ,
or by treatnent with a 5% ethanolic sol g}i on of dodecanol ybdo- phosphoric
acid (MPA) followed by heating. Columm romat ogr aphy was perfornmed using
Welmsilica (32-63mm) as the stationary phase. Spectral Characterisation
20 AIl NMR spectral data, unless otherwi se stated, were obtained in CDC13.
Proton and g%gm& FUHBLIORPeBHINE blcSert BRRMAMARErRE ﬁrorvﬁie@hsé&qa%mﬁoﬁaoker
Avance DPX300 spectroneter w th operating frequencies of 300Miz ahd /75M 3z
r espect i vel accoriing 49 HisrpessnGnvequrn dhthe maauizetiee of scpedieament fo typrigdwylarisance
DPX300 spect r.onmet png at 121 MHz, and are reported in units of 8
rel ative to%8%88 ﬁ%‘%ﬁ‘ﬁ%“??‘?‘g"g‘é%"d as the external standard, positive shifts
are downfg el d. The foll owi ng abbreviations are used in the assignnent of
NVR signals: s (singlet), d (doublet), t (triplet)) q (quartet), m

(mul ti pl et )Acoesding, f& AgfuEhefasPset ofthe REEsERenyINtgn JBFTe: 1§ ) Proyded ¢ anethod oft
triplets). r J alet: : :

i sons. | ntP R ERRARIPOr VRP RIRRGE Lt flgadriifffilich U b pdlill mieddof

i oni zat i on, sueti ectmentEnsffectiveslosgef@tqompeunddecordingite Herpressgtinventioor positi ve
i on node. SUBSTI TUTE SHEET (RULE 26~ 17 March 2003 WO 00l 18775

PCT/ GB99/ 03207 14 Hi gh Performance Liquid Chronat ography (HFLC) was

perf or med) omheavirabSffetion eneyr cinpisa smy Cvitall iifestidnhsuch & WVt andf herpes virus,

wat er/ acetonitrile, 0% r 1.0S) 0 1 0% wat er

(45mi ns), 1@@@9%&?’?@%@: CW(%%? fﬁ%ﬁ%&%' %@E&ﬁ%ﬂé"&éﬁ‘&i on by
UV at 254 gtpagﬂﬁhﬁ;sédcagﬁh@g@rﬂgaﬁd hdmess) ., toluene (tR 10.21m ns).
Final 5 products showed parities >99% wth undetectabl e ambunts of the
parent nucl eosi de. Nonencl ature and Nunbering of Conpounds | UPAC

nonencl at urg _J S 865 Sbi] e e Earl0
abbr evi at eaﬁeﬁﬂﬁdﬁgégﬁr?gafﬁﬁy gon@%ﬁstels ml&gﬁc\?eosﬁ%&nﬁﬁnﬁerl ﬁ‘g‘}wgml N s
Nt ~a [150 KIV-II. gt is a\featurg of3ths' pr&entdinvedtian dhat thePeampoinds exhilit gaod aotivityt i cal
pur poses, stan _ qﬁq,\_j e a}?ﬁ,,gi ven where applicable. Standard
Procedure 13%3%‘3';%‘& rrif%g&sdo ution of anhydrous al cohol (I Oml eq) was
added thionyl chloride (2nol eq) dropwi se at 0C, and the resulting solution

stirred for | hr,. on.rtsing to.r,0oomtenperatur t.ne_appr.opr.i at e am.no
2cid (1 ol AineBREhE, Haeq B Gl v rbiarfens. s Pefids Fephstedfl
Renoval of dohogitidny emiprising racconysdunt | fStht i presehv iriventiom & Gbmbinbkun gake t he
am no ester hydrochl ?ri de sa}I ts., SUBST' f TIJTE SHEET (RULE 26) 17 March
2003 WO 260 pharmageutigally acceptable excipient.

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
the present invention with a pharmaceutically acceptable excipient.

25
Compounds of the present invention can demonstrate significant stability towards acid-
mediated hydrolytic decomposition. The present compounds can thus be particularly
suitable for oral administration under typical dosing conditions in humans as they can
retain stability under the highly acidic environment of the stomach.

30
As the purine in compounds of formula () is a weak base (pK.a=5.0) and the compounds of
formula (I) demonstrate stability to acids, salts can be formed of compounds of formula (I)

with acids, such as carboxlic acids and dicarboxlic acids. Such salts can be stabie,

SUBSTITUTE SHEET (RULE 26)



St andard Procedure 2 PCT/ G B99/ 03207 The appropriate am no ac}7dM€{°1‘h?I00%q),
par a- tol uene sulfonic acid (lI.Inol ec~ and the appropriate al cohol ( 1 nol
eq)’ were heate der reflux in toluene ( 100nl), under ar k
condi ti oné’vo?%&ﬂgl 6hrs. On cooling to roomtenperature thg gﬁi@gﬂ%ﬁ
removed under reduced pressure to give a(r% oil. This was solubilised in

di chl oronet hane (50ml) and washed with 10% KzC03 (SOm), and vvat_er (50m),

filtered and fi ate. .reduced to .dr bee T
Lol w11 s Crstaltne, ildsy Whict! G016 SereAoifl ¥ fihs of iflbiFed Incililre b
and then |y@gphdildgshftingngiuffniré e phatMaceutical &thﬁtbsltﬂth fmdfeﬁédﬂé@l!idx?ﬁc aid tS

St andard procedure 3 Phenyl dichl orophosphate (.l and the a propr| ate
ani no acid émaeboxmwrae@ﬁ|'aﬂp%wn§a|sv°%m$ pigtatie— & %‘Gs etfidsy In

anhydrous di 8{1}:,5;{ m@fgaa&eof(c%& B Jof fa%amaom)oufe ﬁgelbﬁgéamkesﬂgﬁné%mmﬂ@a
anhydr ous dichl or omet hane ( rlr)TL was added ‘dropw se at 80 d the
reaction bef(f) cambe usemumcrw@l&mc enp‘phtalslﬂmm whish nug?vthygrpla@psol vent was
renoved under reduced pressure, and under nitrogen, to give white solids.
This was washed with anhydrous ether (2x25rnl), filtered and the filtrate

reduced to qmerreoH pfugiofecohpeuiisadfoinmi2 QIpEs o weale acitland cdb @Rfefoverfomst or ed

i n anhydrous THF and used w thout any. fixrther purification. Standard
Procedur e 4mognobasic salts with bases to give, for example, sodium, potassium, ammonium, an

(1S, 4R) - 4- (%n 1mnﬁm9m@r APYOnBuRE o Homild ar)%vnehbn%my%uaae@mﬁ%ﬂe met ha

nol ( 1 nol eq)” was dried by azeotroping with anhydrous pyridine (3x5mil),

and theni8 uftpxmvde@us:h dihabip galtsLean Bejin @sf@mm§ stabrbsqlﬁe whighean prayidevesefitsided
t BuMgCl (1-2 | ufaiet
sug:c\)/gny f)n Q?Dfnlp %hgwﬁ? a% é%'ﬁe O?hosp%]n ﬂorﬁﬁaate Sp@%l é@ﬁgg&ﬁg{f&eq)

sol uti on i ncdipysiti@s. t hen added dr opw se and the 30 resulting solution
stirred at roomtenperature for 24-96hrs. The reaction was then quenched by
the addition of sat.lVH4CL (0.1ml)) and after |1 Omi ns the sol vent was

r elrmved End@on{ dﬁdbﬁﬁftﬁé ﬁ&gm ﬁweﬂ'tlihg camtb? defmoesteate Mﬁmqaﬂrslaﬁxlr:@dnlbibl égidal ca
col um chr omat ogr.ap UBSTI TUTE SHE RULE 17 _Marc

00l 187751@CW°959§?TC?3)§@? & pumgn:plasme. %W’°&§‘€®ﬂ‘fﬂ§ PHEgmRONRds embodying
CAH~00i N~Cl the Pkchs InviBitiod hxh Fnedms st s NS ancslased a gl ipdgnit @ p‘ﬁ&ﬁﬂﬁé’dléhetlc
Procedure 1, using, anhydrous nethanol 5 (34nl, 0.84npl), thionyl chloride
(8.2ml, 0. 139yAsiEge ihdosngindumans indieesof BeaBBBn1) . The product was i sol at ed
as a Wmte solid (2.87g, 36.7%9. ' HNWR (D20): b 4.07-4.00 ( 1

H q, CH J=7.22Hz), 3.83 (3H,s,OCH3), 1.39-1.37 ' (3H.t,CH3). ~ 3C NWR (D20):
8171.5 (CO) Thggngjnqa@@p@nplmdlm(m)pre%t 4m(egpg) caq(_be administered by oral or
Pbenyl - t nyk I 1

MAE277. 625 %'}é}sﬁ"%g’%g%t esﬁ%ﬁ%@g ?n?%%?’éﬁdéﬁ% %%@E’gusr‘g’ Yanetet ng
L- Al ani ne rmaim,dbm,t airwayy@erosdl), aedtalevaginadend topicalinebtjng hyoeshgid sublingual)
phosphor odi ch D“'gﬁ&? (3.02g) 2.14nl, 15 14.34mol) and anhydrous

triethyl ani & 5 4.0m) 28.68mm1l). The product (3.91g) 9g9.2% was

i solated as a col ourI ess crude oil which was stored in anhydrous THF (40nt)
toglvea047M NVR 8.9. 9-7.34
(S o' st gt SigtiptsSfion e fotfopds of3Re imvemior ditddensisny bt Baviged f. i |
4.27- 4. 095 ( fdmiofmdBtiak aor, capsulés, (a8hh GoWakBbr gharfules,L o ds (aﬂl'hqdébu%)u{lon%@ NVR:
173.6 (CO, 150.1 ('ipso'- h), 130.25 ("m-Ph), 126.4 ( p'-Ph), 120.9
(T0'-Ph), 5SuspeRStI3), 51.0 (CH), 20.9 (CH3ala). (1

S, 4Rr 4- ( 2- am no- 6- cycl opr opyl am no- 9H- puri n- 9-y12- cycl opent ene- 1- net hanol

Tablets for oral use may include the active ingredients mixed with pharmaceutically
acceptable excipients such as inert diluents, disintegrating agents, binding agents,
30 lubricating agents, sweetening agents, flavouring agents, colouring agents and
preservatives. Suitable inert diluents include sodium and calcium carbonate, sodium and
calcium phosphate, and lactose, while corn starch and alginic acid are suitable

disintegrating agents. Binding agents may include starch and gelatin, while the lubricating

SUBSTITUTE SHEET (RULE 26)



25 O [ phenyl - ( net boxy- L-al ani nyl )) - pbospbate. Cf1490. G, H~odé’NM~?;El} 2003
MAES27.53. This was synt hesi sed according to Standard Procedure 4, using .
(15, 4R) - 4- W eupisns 6¢ycl opr opyl am no- 9H- purin-9-yl) - 2- cycl opefRizae6ndzoheL han
ol (SCOmy, 1.75mmwl), tBuMgCl (1.0M solution in THF) (1.75m) 1.75mvol)" and
phenyl - (et hoxy- L-al ani nyl ) 30 phosphor q@hl oridate (0.47M solution in THF)

( 11.17rl, 5.24mmol), in THF (30ml) and 'stirring at nomtenperature for

70hrs. The crude rod by col f o rap el u with
500 WeoH 1 BESvarErerHin MBS bt e SGatl eSO GRRE W ok, B9, 0
(442ny, 48%ab1&1555ﬂbwwe$wﬁﬂ ridRdaFsudl s glyde?ylWrﬁheﬂ&@%r Ycer9] disiéddtel 7 3~P
NVR (MeOH-d4): b 397, 3.88. PCT/GB99/03207 1H NVR b 7.41 (TH d, C8),
7.24-7.19 (mﬁﬂ@ywsomﬁwﬂrﬂmm%@swww rn' + p'-Ph), 6.08 (IH, bs, NH),
5.98 (IH g, H'), 5.78 (t,H3")) 5.44 (IHt,HL), 5.09 (2H bs, NH ), 4.22-4.02

(3H, m NHal a+HS' ), 3.99-3.87 (I H, m CHala), 3.59 (3H,t, OCH3), 3.05

(I'H d HA' 3, CapSilesFof orfal Hsdamplﬁﬁdqu gelﬁin?capsnlesi’n whith H;emctiVe migreidi#n) is rhixed- 1. 53
1H, | of H6 -1, 1, .0...78- .2H . of P

C LA (‘émhtaszi-@&r}f el i 51 elgih RSpRRES Whepo Uyl eteghgnidif miged wilh g

(C4), I51. 3“(aﬁ§brmi&ls&cl{aslpla§ﬂtmPhigmdiaﬁﬁfﬁ%o&Gﬁv)eoll 35.9 (C2'), 131 5 (C3'),

130.0 (" mi 125. 2 = 12 (‘o' -Ph), 115.0 (CS)) 69.2 (CS'),

592(01) 528(OCHS) 505(CHaIa) 46.0 (C4'), 34.9 (C6'), 24.2

(CHCPI’) . P 0 +,
536, 04 { g SRR IBE bt Al BR Ty vdRctentd o B tprafion witk 4 bhabt)
528. 21381@. bkﬂemﬁhlpnﬁnadowample&%oa(bhmwamdleyla(COm ns)) 20% water (35m ns),
20% wat er {45mi ns), 100% water (SSmns)). 15 IR 3328.6 (N-Hstr.), 2922.1 )
2862.9 (G Hstr.), 1734.4 (C~str.), 1590.9 (aromatic CCstr.), 1462.9

(C Hdef.), gadfuiftions Ghiﬁsmmfd@fagxhal aﬂﬂﬁistrbtléfn'@y%)plre)scmécﬂ.aﬁﬂes@ar(cﬁ} fakipons,
1027.7 (P-Oalkyl), 933.4 (olefinic GE’H@%‘WB 721, ub. arqmati ¢

C Hdef . ). PR §Si%t PASISS. FOAME A% SRYAY) fo rCBB‘mnB&& Hapdditiono the active
C~0H130~N-Cl3:ba:enMMich chars asTaid BnoWisin ¥ Bit e8¢ Spdopiaeor di ng to Standard
Procedure 3, "using D-al ani ne nethyl ester hydrochloride (1.0g, 7.17mmvl),
PhOP(O) O1® (1.51 g, 1.07ml, 7.17mm1) and NEt3 (1.45g) 2.0nl) | 4. Omml) to
yield 1.66g s f

(iomt), ¢ o et okiibsctier: MigpeRbEh hechidontah Tl ious Sed U Cppoymtistor
purificati othe insergior Wikk: gegerally3Be pyovided (im: styrile ~aquequR sobitipng 9r FugEEnsivRs,t |

(1 Ho i Cral ot s iprbpcidyn B oy Sy dindhar 10helks nbtpd R B, .

{~0), 150. 1sdlutignsanid Bbjonicl &divgn @hla&dePhAquc&%sutp(ﬂsphs Btordid® G the(inwéntion)
53.2 ( ), 50Q. CHal a).. 21.0 (CH3al a). 30 1o . . .
S7aR) - 420, Y Rt R B e Y S le S e 2otiym R RED YK hano
| O [phenyl gmid@@é(yﬁa- Rumn itragdcanth,p ans ph sietting CBZMB . su€lr Asi3izckitinPn SdiaBie. 53.
SUHSTI TUTE SHEET (RULE 26% 17 March @g 3 ;ﬁ? 80/ 18775 P | GB99/ 03207 18
Thi s was syﬁteﬁw‘%ﬂ I A9YFQYF APETSIOas IANGT by a90 SaRipRY! Bohydroxypenzoate.
(1S,4R) -4-(2-am no-6
cycl opropyl am no- 9H purin-9-yl)-2-cycl opent ene- 1- rret hanol (4Q0nmg, 1.4mmol),
t BuMyCl (1. B easnoundnof the yentionamay;piso b praseried as lipggpme formulations.
phenyl - gt hoxy- D- al ani nyl ) phosphorochl ori date (0.6M sol ution in THF)
(7.0n, 19mmol) in THF (25nml) stirring at

In general a suitable dose will be in the range of 0.01 to 10 mg per kilogram body weight

of the recipient per day, preferably in the range of 0.2 to 1.0 mg per kilogram body weight
per day. The desired dose is preferably presented once daily, but may be dosed as two,
three, four, five or six or more sub-doses administered at appropriate intervals throughout
30 the day. These sub-doses may be administered in unit dosage forms, for example,
containing 10 to 1500 mg, preferably 20 to 1000 mg, and most preferably 50 to 700 mg of

active ingredient per unit dosage form.

SUBSTITUTE SHEET (RULE 26)



5 room tenperature for 36hrs. The crude product was purified By Mdrch 2603
vmth 3% MeOH in CHC13 and then 2.5% MeOH in CHC13 to give the product as a

S LB, (00, 3 P85S T

(I

(2H, m'm-Ph), 6.10 (IHt,J=5.28Hz, H2'), 6.03 (I H,bs, NHcPr), 5.94-5.89
(IH mH3'), 5.54 (IHbs,HL'}, 5.01 (2HWs, NHz), 426383

(4H, m CHal a, NHal a+H5' ), 3.72 (3H,d, OCH3). 3.18 ( 1 H, s, CHcPr), 302{1
H, bs, H4' ), Accosding 72 furtherpspyel of the prggent jinventeL tberszis proyidedia process Tor the
1.39-1.36 (3 0. 63
(2H, bs, 2H(Pdfp”%€1z ;géi hl’@‘)f%“’q g%p‘%ﬂﬁa%mgﬁ'ﬁ% 'é“?%%?‘*“é@“ gi’? gf"?‘g%e 6 (C4)
151.2 (06), 151.0 ('ipso -Ph), 136.8 (C2'), 136.1 (C8), 131.5 (C3'), 130.0
(*m-Ph), 125.3 (“p'-Ph), 120.5 ( o' -Ph)) 115.2 ), 69.3 (CS'), 59.3
(Cl'), 52.9 (CHala), 50.5 (OCH3), 46.0 (C4'),,,34.9 (C8'), 24.1 (CHcPr),
21.4 (CH3ala)) 7.8 (CHzcPr). MS ES+ : mz 52?“ 6 (1009 (M +, 546.84
(MrK) +. 20 M5 FAB: For CZ4H3i OsN~P requirgs_5 212431, found 528.211505.

HPLC. tR 29.807 ( 10099 -( 100% water (Om
(45m ns)) 100% wat er (55m naﬁ | R 3333.
S 3

(G Hstr.), 1734.1 (C~str.) 1. 2q 3
1376.7 (-CH3symdef.), 1208.3 (P— , 1153.3 (C-GCstr.), 25 1026.9
(P-Oalkyl), 931.9 (olefinic G Hl&==/ 721.6 (nonosub. aronatic C Hdef.).
Phenyl - (met hoxy- L- phenyl al ani nyl ) - phosphor ochl oridate. Cy6HOAN~C11P~,
MAE353. 74. This was synt hesi sed according to Standard Procedure 3, using
L- pheny!| al awitime compeupd offprmslaer (1. 0g) 4.64mmol ), PhOP(O) Cl Z (0. 98g,
0. 70nmlL, 4.64mvol) and NEt3 (0.94g, 1.30nl, 9.28mvl) to yield 1.45g (88.4%
of crude product as an oil that was stored in anhydrous THF (10nml)) to give
a 0.41mol/m solution that was used wg hout further purification. 3~p NVR
b 9.37, 9.23 (1:1). SUBSTI TUTE SHEET ( HULE 26) (sz ainb) tsaHS ~niu. sens
a~spt . t ot gao. roquoqd- (hQ a~l ~f x oBFQmrA~=Cl f aaqd ' ( 3aPH O
0~8t uose~qnsouout) g bSG - (3aPH—~ o~~a§l€ 8 S6 " (I~I | E-Od) 9 SZzQ
" (' ~150-~) 'Szl (T~-Od) 'bi Z1 ~d) S'zZSzZz i " (3aP EH~-) 6' 6 t “(
3aPH O 0' S Sbt (' ~s~-~ oilswo~) L mb1R29 S6St (' ~s0=~) i'ibG
("~sH~) Z222ZS6Z Z 00 ('~sHI~ L't g;?élXRs((ASS) ia~en~ %0 L " (su~ucSh)
i a~gM %z ‘(~WS ) |la~BM %z ‘(sui w0) %0 L (%90 L ) 0z0' S LA
b ~~ : ~ZdH' SBSZbZ' b09 Puno.l "iLbZ b09 sal r nbal dLHsprH~E~ i 03 :gy3 Sy~(
(. fgI~|+y | “usl) G SZ9 " (+H+L~1l " 9%5) 8'b09 "4Y~l ~%00) 809 Z/w :
+33 SLH ' ( seiettiR' R R{(RéM)havetszme@ungsrgwea a&ove( b~) L Ib " (°9~) 6'9b
"(HOO 9'S "(EluH~) ZLS (1O 1'09 (S~ 1'OGG "(S~) "9l I "(udO ; o,)
S 1ZI "(qd0 : d.) Z229Z2I "(ug ~ d,) b'8Zl ‘(qu-‘ ~,) 6'62I “(uH, ~"+ o0,)
6'8 |)\ (11‘ozgﬁ'heb rZachon (n?ay) b6’ @rred” 6G1it ﬁ'rd?er |dr)£ Lc)ohdiiibnd-l-ai mdént) teﬁplerakurc (inl dg
osdt, P : ~ ~Ei
(I daz HJCF@’W}EWZ‘)‘ %Pfg %q a%gmethvﬁmﬂza%-l@z - Pmﬁz %ﬂ%gnmﬂm (" 9H
30 "w H) c?x?onde agdaﬁexcéss%‘l"mda rbp r‘i\&t ﬁosﬁ:o?ocﬁﬁnaeaté rJﬂEb‘rﬁdaH" ~i d~"w Hb)
68' Z-ZO ( ~OPH (,S H-"w Hb) Z6 (zH ~i " sQ Hz)
61S(IHsHI)6b5(H~HI)|8S—L8 (ZHbHI)56$—009

L1558 bt SrF 8 R Bk, e P iy 1

Et ~~ ut 15 |oepared fB8n hewasidtfomiby treakiGeny of Hgder with arl dquedusbasa ~ Cg par ~und
seen Ionpo ~d apnlo aqy ~s~gb io, | alnleiadma~ mbo. ~s ~uuyls (twQz) ,~i,L
~ (lownbi® “1wo9'L) (~iJ. ul uoc~nlos y~ib'0)

al Ep! .i ol qa@&gﬁdﬁaﬁﬂﬁibérhm@ism&i &t NI tbe Preparéd bxeaingahd atid Goran(X £ @and
(loustuGs i_, LV\LM&) ~L ut uoilnlos y~0 i) I~$H ng~ " (lowSO | "~ $wO0)

|l o~~li awt -B -Z- (1 ~- 6- uund- H6- omu~l ~Cdoi doi 0~Co
-g-out-2)-b-(gh S i) 8utsn b a.tnpaao.rd p.repag~S of Bal pl CCaE

past sat pu~Cs seen scqy '9' 09~M Al " ~dL~I sO ~H-O ' SBSt J~' a;

gqds 0qd-20( | Tezibawe stprting avpterial, (18 4B -AvlP-amimebr{pyFloprapylamine)-9H-purin-9-yl}-2-

g g A Rl AR B’ 85 bl 21 S

known in the art, for example by procedures described in European Patent Specification

s)

owat er (35m ns)) 20% wat er
Holr.), 2923.4, 2853.4 .
CsNH2) , 1458.3 (C Hdef.),
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“(~I$H ~I"W H) 91'b-8b “(~leH—"WH) 6b' b-0OL'b " (udxz ~ Hody March2¢(5 G g
.~ H~ 6t LOZO/669gJd/.LJd SLL8I/00 OM 00Z u~z~Y~l G | 17 March 2003 WO

001 18775 v dedkh7s04N~C1~P~, MAE263. 62. PCT/ GB99/ 03207 Thi smwm{,ﬁgsmsed
according to Standard Procedure 3, using glycine nethyl ester (1.5g

11. 9mmol), PhOP(0)Cd z (2.52g, 1.79ml, {4.9mmol) and NEt3 (2.42g, 3. 33nTL)
23.9mmmol ) to yield 3.07g (97.1 S% of crude product as an oil that was

stored in.,anhydr ( ) 2 ;& | WiirO at was
sed wi ¢ noGmeD G485, e (Pl Apdillain it RETICHPTRAOIT, @ ¥ET PS¢
(2H, m" o vﬁl'p)icat%niﬂe.?.CZERQBJGZ&QS all ofWﬂlichRi‘E)n)lcotptﬁiteﬂ byreferehtdatherto. 3. 94
(2H, dd, CHz)', 3.83 (3H,s,OCH3). ~3C NVR. 8 170.4 (CO), 150.1 ( ipso =Ph),
130.2 ("m-Ph), 126.4 ("p =Ph), 120.8 ("0o'-Ph), 10 53.1 (OCH3), 43.4 (CHz).
(1

S, 4R) - 4- ( GO b T o B e Oy e Sl b et hano
| O phenwppl(emntedohgt vghayfnllnys )s]bapmsmﬁamnplemmd tiet pheRidEoations toneredl1 3. 49.

15 This was 1SR it dure 4, using

(1S, 4R) - 4172 Sl%/? %%vgg cﬁ"ﬂgﬁﬂ’r‘pé/j amnnlgc ggf‘?’g rgfc % 2- cycl opent ene- 1- net han
ol (300my, 1.05mm1), tBuMgCl (1.0M solution in THF) (1.57nl, 1.57mo1l) and
phenyl - ( met hoxy- gl yci nyl ~ phosphorochl oridate (0.774M solution in THF)
(4.06nl, 3.14rnnol) in THF (20ml) stirring at roomtenperature for 96hrs.
The crude product was purified by eluting with 3% MeOH 20 in CHC 3 and then
with 2.5% MOH in CHO 3 to give the product as a white foam (82.6ng, 15.49%.
3~P NMR 8 4.79) 4.67 (1:1). "HNWR 8 7.40+7.36 (I H d,H3); 7.24-7.19
2H,t,"' 0" -Ph), 7.15-7.10 (2Ht,'m-Ph)) 7.077.02 (I Ht," p'-Ph)) 6.00-5.96
2H, m H2' +NHcPr), 5.80-5.76 (IH mH3"), S.45-5.41 25 (1 Ht,H 1), 4.99

2H, bs, NHz)) 4.14-4.00 (3H, m NHal a+HS'), 3.62 (3H,s,0CH3)) 3.03 ( 1

,d,H'), 2.91 ( 1 Hd,CHcPr), 2.73-2.62 ( | Hm | of H6'), 1.62-1.51 ( 1
,m | of H6'), 1.45-1.43 (6H,t,2xCH3), 0.78-0.71 (2H, g, 2H of CHzcPr),
.54-0. 49 (2Ht 2H of CHzcPr). ~3CIVMR 8 172.1 (~O, 160.2 (C2), 156.6
C4), 152.0 (C6), 151.7 ( ipso' -Ph), 137.7 (C8), 137.1 (C2'), 132.0 (C3"),
130.8 ( m-Ph), 126.0 ( p'-Ph), 121.2 ("o =Ph), 115.5 (C5), 30 69.9 (C5'),
60.0 (C1'), 53.5 (OCH3), 46.7 (C4')) 43.9 (CHz), 35.4 (C6'), 2S.0 (CHcPr),
8.5 (CHzcPr). M5 ES+ : mz 513.9 (100% M), 514.8 (25% M+H~, S35.8 (40%
M-Na' ~. M5 FAB: For Cz3Hz9OBN?P requires 514.196781, found 514.195321.
SUBSTI TUTE SHEET (RULE 26) 17 March 2003 WO 00/ 18775 PCT/ GB99/ 03207 = 21
HPLC. tR 28.419 (99.9%-(100% water (Om ns), 20% water (35m ns), 20% water
{45m ns), 100% water (55mins)). IR 3342.0 (N-Hstr.), 1749.8 (C=Cstr.),
1596.2, 1488.4 (aromatic G Cstr.), 1451.9 (CHdef.), 1394.7 (-CH3sym def.),
1259.6 (P=0), 1212.1 (P-Oaryl), 1151.6 {COstr.), 1026.8 5 (P-Oal kyl),
937.8 (olefinic CHdef.), 760.7 (nonosub.aromatic C Hdef.).

Met hyl - 2- am no- 2- et hyl pr opanoat e hydrochl ori de. CsH~-=0O=NyCh, MAM&153.6l. 10
Thi s was synt hesi sed according to Standard Procedure 1, using

2-am no-isobutyric acid (4g, 0.039npl) with thionyl chloride (5.66m,

0. 0?8npl) and anhydrous nethanol (23.5nml, 0.58npl). This gave the product
as a white solid (5.805g, 97.4%. ~H NWVR (DVsO): 8 8.8S (3H, s, N~+Cl ~, 3.72
(3H,s,Owe), 1.48 (6H,s,2xMe). ~3C NWVR (DMSO: b 172.8 (~OOwe), 56.6 (QOw),
53.9 (~Me2), 24.1 (2xMe). 15 MS ES+ : mz 117.71 MrH+, 142.88 M+Na .

Phenyl - (et hyl - 2- am no- 2- et hyl pr opanoat e) - phosphor ochl ori dat e.

C~, H,sO , N~ChP,, MAE291.67. This was synt hesi sed according to Standard
Procedure 3, using 2-am no-isobutyrate 20 nethyl ester hydrochloride (1.0g,
6. 51mmol)) PhOP(O) Cl2 (1.37g, 0.97ml, 6.51mmol) and NEt3 (1.32g, 1.18mil,
13.02mm1l), to yield 1.73g (919 of the crude product as an oil. This was
stored in anhydrous THF (10nl) to give a solution of 0.593mmmol/nml, and used
wi t hout
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further purification. 3~P NVR 8 6.86. 25 'H NW\R b 7. 43- 7. 3817 March 2003
(2H,t,'0'-Ph), 7.32-7.21 (3H,tn,'mM+" p'-Ph), 4.84 (I H d, NHala)) 3.83
(3H's,0CH3), 1.72 (6H, d, 2xCHS) ~3C NMR 8 175.7 (CO, 150 Ph),
130.3 (" WOBNI8T8 26 3 (*p' -Ph), 121.0 ("o =Ph), 58.8 (OCHH /@9@2%7 ]
~CCH3]1), 27.3 + 27.0 (2xCH3). 30 (1

S, 4R) - 4- (2- am no- 6- cycl opr opyl am no- 9H-uri n- 9-yl ) - 2- cycl opent ene- 1- net hano
| p-[phenyl - (net ho~ry-a, adi met hyl gi yci nyl )] - phosphate. C8584.

C=sH3=Us| VEXPERNESTALZBROSEANIRESTE SVELT (RULE 26) 17 March 2003 WO
001 18775 22 PCT/ GB99103207 This was synthesi sed according to Standard
Procedure 4, using (1

S, 4R) - 4- (2(%'% AP nfdedsopr opyl am no- 9K puri n-9-yl) - 2- cycl opent ene- 1- net hanol
(300nyg, nmol tBuMwgCl (1.0M solution in THF) (1.57nl, 1.57mmpl) and
phenyl - ( et hoxyd| rret hyl gl yci nyl ) - phosphor ochloridate {0.59M solution in

6t <. The o doll B iyl o8 e SR gl ool &R ¥l RIBER Rhtales '

then with Zedh%oppéti Divhidriichine @CM), tdl”eﬁlybbthdnJ(EtzG)s taraIWdrbﬁrai'lc(Wi 3. 7ny,

(ot o g Nyn”;'?n@szé (v metng) kit ahogityfommiyide e ey v,

6. 00- 5. 96 |
4.99 (2H, bg%g %%Eng Q"&?&@F‘alﬁ%sw"* retﬁ"é'%‘?"‘ﬁé“ﬁ ‘H’*"%}%‘ %|) Hd.

H4' ), 2. 91h(>i1erdmm59lllcdzoﬁi medxeqensqn | of H6'), 1 62-1.51 (| H, m | of
H6'), 1,45-1.43 (6Ht,2xCH3), 0.78-0.71 (2H,q,2H of CH2cPr), 0.54-0.49
(2Ht, 21 of CH:cycI ). MSBES+ : niz 541.9 (100% M-, 563.8 (30% M+Na~. 15
M5 FAB: FoIChfoma®@Biphy r equi res 542. 228081, found 542.228428. HPLC. tR
28.347 (100% (100% water (Omns), 20% water (35m ns), 20% water (45m ns),
100% water (55mins)). IR 3346.0 (N-Hatr.)) 2923.0, 2853.5 (C Hstr.),

1734. 0 (C Qginr layer Thithalographyméid) cwﬁ!igi:ffoﬁned1dﬁ8coﬁu(16ciallyefav)ulablb31&r&

{-CH3sym def 0O, .11 S2. C-Ostr.), 1028.0 P- O al

936.0 (ol eﬁ'ﬁFl)B"C,gQ%é@fpl§‘°s 9&‘1‘1’? sf%ﬁ&% gﬁﬂ“&?"&?ﬁétvﬁfe MIguglise s’g’i vifevip ‘c aci d

di et hyhs eﬁgﬁr 264185 Ofldl 966ndD; ofb ?ma%é\ekr@mh A4 Oefhdirdlic Ebluﬁoﬂvaﬁ dod&hhesi sed

according t andard Procedure d) usi n - aspar aglane (2. Tﬂa 25 0. 019np1)
ahowed) rhfra‘é.'?ﬁ'n

Wi th t hi onyolybre-phesphorie agif fNP4) B8 e hy 19886,

0. 32nol) p’fi’?’“ %%gﬁgﬁbg P04 3hr) ARk Wdtiof aseydrochl ori de in 3.70g,
99% vyi eId I NE/%%%O—LM l (4 53-4.50 (Ilgotﬁgl?)h 3.94 (3H,s,0CH3), 3.85

(3H, s, OCH3), 3. 18 (2H d, CHz) ~3C NMR (MeOHd4): 8170.4, 168.4 (~O),
53. 0+52. 0 &ééh %gﬁ;mkg 33.8 (CH2). 30
oxy

Phenyl - (di- aspartyl } - phosphorochl ori date. C, =H~s~sN~ChPr,
MAE335. 88. SUBSTI TUTE SHEET ( RULE 26) 17 March 2003 WO 001 18775

PCT/ GB99/ 0 3.1 hegi rgl e e 3,
usi ng L- AsAl M specyel B8, FPSs SRLAAG RAGE WirR bdingd ACRCk, Phtl 4

1. 069, 0. 7®aibon-33 (}Axmzaf )magnehd\l&sﬂnz(nc& w2 recbrdedmin d GrikernAvendeoDFX8001 0. 55¢g
(32.49% of crude product as an o t hat d i rous (5m),
to give a EP‘S@‘?H%?’ JﬂéoPﬁW‘Wt Y- L 2\ V@eaaéﬁ'ﬁo@g 33% rffBFéEvalé’atl on.
5 3~p NWVR' pRosBhofdus-3 NMK bpekira Weke recorded on a Bruker Avance DPX300 spectrometer

S, 4Rr 4- ( 2- am no- 6- cycl opr opyl am no- 9H purin-9-y| ) - 2- o\éclopentene 1- met hanol

O ph2>$1y ppefating & hwiadne % TeROTeA mé@it@?qu rc&mwgm. 86% phosphorgpcid as the
ChaFFOCENE g’ﬁemugfi‘éﬁagﬂd%mm sHiRk Sre\RImBYA FESToREH R HHBleVialibhslaft usbiAdRg

Pr ocedur e

(1S, 4R) - 4- @é;gamm@rmyms@mbwﬂshmmbd Qdouplet)i hitdplpl)) q uayet), oylomitiplet), bs net han
| (250 1. 0M.sql yt | i 0.87ml) 0.87 I d
Bheglyl (L. Qg?fgrslgf'ﬁ adg@ % {é%bpeésgtsﬁgr(?qu%%go;ﬁﬁ%lrzgal f)ri dat e)(O. 50r'\1/|’ms)0|) u?inon
in THF) (5 20, 2.62mml) in THF (15nl) and stirring at room tenperature
(r3(56) Low o g e S e & b bl i e Ty 5
CHC13 ( ~p
NVR 8 4. 1%&%112& (Jk)l atrnﬂ%ﬂh%grés&e 4Bnitdtidnd efdBtrospfay’ thass specthottdndy) P - PN) -

7.12-7.03
either negative or posmve 1on mode.
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5.95 (2H, m H2' +NHcPr), 5.79 (I1H d, H3')) 5.44 (IH s, H'), 5 02 (B8 Nz) |
4.38-4.07 20 (4H mHS , NHal a+CHal a), 3.61 (3H,s, OCH3), 3.54 (3H,d, QCH3), .
3. 05- 2. 52  ppfkLac, H4'  CHcPr,+1 of H6'), 1.64-1.52 ( 1 pcmGHeoei2on6’ ),
0.77-0.73 (2H,t, J=5. 49Hz, 2Hof CH2cPr), 0.51 (2H, bs, 2Hof CHZCPr). ~3C NVR b
73.3 (0O, 172.4 (00, 161.5 (C2)) 157.74(C4), 152.3 (C8), 152.1 (\ipso
Ph)) 137.8 (C2'), 137.0 (CB), 132.6 (C3'), 131.1 ('m-Ph), 126.4 ( p'-Ph),
121.6 (" o =Phjgh Perfoliénce LiduR) ChrBQmﬁ;g(aﬁSﬁy {HPIRH \&sb@foﬁned &ﬂa@SSm}we&% 5
(00H3) . 52,6 (Tl o)) a7, 1 (A 38 5 Croal ) 0 (C6), (CHcPr)
8.8 (CHi cPr)phass celimn with ansglgens qfwewacmommleowo% (m;%(owmm) JO‘VWMB

(100% - (1000 B 4 s 1 ADe PR Lo 5 Dol | gy 1005

wat er ( SSm ngetgctioh Iﬁy L&Bdﬂzsa nfriNSksitard}: ac@@ktn 4. J4GihE} tolugne (RAB21fhifs):- Finalr .

1596.1 (aromatic C-Cs 1376. 6 CH3sym def. 1262 4
(P-0), 12%1. BT°@P9‘§“<9P"SFF1 Ph“‘i"ﬁg&"é’ ("%ES%W%’ Efr‘g‘% PASER “2%})’—05“1217 Mar ch
2003 WO 00/ 18775 PCTI GB99/ 03207 = 24 Cstr.), 1027.0 (P-Oalkyl), 935.6
(olefinic CGHdef.), 761.5, 722.0 (nmonosub. aromatic CHdef.).

3- cycl ohexy| Nomshelaturie ané Nuynberiag of Cappewnds| ori de salt 5 C9H, 9N~0=Ch,
MAE221. 75 This was synt hesi sed according to Standard Procedure 1, using
3-cycl ohexyl -L-al anine (3.0g, 17.5nmmol), nethanol (30m), and thionyl
chloride (2.BfAC mmmolbjure Tiheused ovhere' pusahlej ﬂmt dore dases sameMtbmpommdsi dre

(3.23g, 83.9% 3H,.t,CHala)) 3.85

(3H s, abe%a“f{\l%@“ﬁ’G"’e%ﬁ%Phca‘%%°'ei&$ 1°°i‘ %"‘?Lb"!i‘ggu H mCH), 1.36-1.15
(4H,mrn CHz) 1.05-0.90 (2H,gpCHz). ~3C NMR 8 170.15 (CO, 52.7 (OCH3),
S0.8 (CHala), 38.2 (CHz), 33.6 (CH), 33.0+32.7 (2xCHz-0), 26.3 (p-CHz),

26. 0+25.9 (2xCHz-m). 15

Pbenyl - (met boxy- 3- cycl obexyl - L-al ani nyl ) - pbos rocbl ori date
C~6H~-N~04P~Cl1~) MAM:359.8Z This was synt hesi,g¢€d according to Standard
Procedure 3, using 3-Cycl ohexyl-L-alani pe ngj hyl ester hydrochloride salt
(0.7g9, 316mml), PhOP(OCz (0.47m) 3.8 N triethylamne (0.88ml. b. 31
mmol ) in DCM (60nt). The usual workupsqie de:;{he crude 20 product as a
yellow oil (1.18g, 100%, whi gRb—»is etm Nh, (7rml) to give a 0.45M

sol uti on. 3pNI\/R 8979 9.49 (LN *HN 8749743(2Hm o' - Ph),
7.37-7.19 (3H, m'm +' p'-ph), 4. 46" (IHqNHaIa) 4.32-4.20

(IH, mCHal a), 3.88-3. 85 (3H, dd, OCH3Y)", 21.94-1.90 25 (I H,d, CHcHx), 1.76-1.60
(1

S, 4R) - 4- ( 2- am no- 6- cycl opr opyl am no- 9H puri n-9-yl ) - Z-cycl opent ene- 1- net hano
| O phenyl - ( met boxy- 3- cycl obexane- L- al ani nyl ) - phosphate. Cf1709.

C30H40N~-Cs P~ &}Mﬁ(i?o%u%& Thi s was synthesi sed according to Standard
Procedure 4, using

S, 4R) - 4- (13- am no- 6¢cycl opr opyl am no- 9H- puri n-9-yl ) - 2-cycl opent ene- 1- net hanol

(150m9, 0. S2EURE ol REk, Aarkal¥Fbeostred HTRNEn Herchphidiesol Ut on i n THE),

phenyl(nethoxy 3-cycl ohexane- L- alanlnyl) phosphorochl oridate (3.5nL,
1.57mol, of %gﬁj,l\/l L‘*BST TUTE SHEET (RULE 28~ 17 March 2003 WO 00l 18775
PCT/ GB99/ 032%‘?“ SPERAUSR i n THF), at roomtenperature for 24hrs. After
24hrs, additional

pheny | - (et hoxy3-cycl ghexane- L- al ani n ﬁia@ hosphorochl ori date
1. 12mol ,200f Tea smmoéleﬂqmqfanhmowo a'or@awaﬁepdsﬁgnwb@ﬂ?w @mqlr ed

for anot her %f}laf]ozwmyﬂﬁo‘@ uﬁ@merr&%uﬁ% SBRBoRsirtddl f&dlmyuﬁdnq{smrgqo Yédnd 3% MeOH

in CHO 3, an n 2.5% MeOH 1 n to give the pure b5 oduct as a pale
yel | ow foarrytempbramre(m appuypriatd agigo ackd Pmidley) vesaddetl angd tl&eei(cnonhr.atedﬂ NVR b

v ), st fop 6306 Femalabar besblibinana 5ecnétakg“§%é%%aw Hspest o,
|(_I4g,n;HSé-Blgih&ahillmgbkgbsrﬂ')%dr&hﬁﬁndﬁﬂm OCH3), 3 .34 ( 1 Hbs, ), 3 .11 ( 1

[
)
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10 2.84-2.72 (‘1 Hm | of H6')) 1.98-1.36 (BH m )) 1.11 (3H,'gMargh2003
0.89-0.83 (4H m 2Hof cpr+CHrp'), 0.63 (2H, d, 2Hof cPr). '3C NVR b 174.8C0
160.2 (C2 (C4), 151.3 (C8), 1512( i pso’ -Ph), 136 359
(C8)) 131)‘%"3’@875? 130.0 ('m-Ph), 125.2 ('p'-Ph), 120.5 (Péﬁs% ’sz

(CS), 69.4 (C5'), 59.3 (Cl'), 52.7 (CHaIlg 46.1 (C4'), 42.5 (CHI), 34 9
(C6')) 338(CHcHx) 32.7 15 (CH - 6.7 (CHZ-"m ), 26.4 (CH2-"p'),

24. 2 (CHcPr) (Pwﬁfgr“;rg M5 ES+: rﬂz 610. 3 (40% M-, 632.3 (100% M+Na~,
633. 3 (25% Staps B: For C30H400BN?NaP requires 632.2726, found
632.2727. HPLC. tR 42.154 ( 100% - ( 100%water (Om ns), 20% water (35m ns),
20% wat er (45m ns)) 100%vvater SSm ns)

S, 4R) - 4- ( 2- dherApPBAEAY BBIGFI %ﬁ@m%ﬂlmgﬂ}lfwmzafa?dﬂdﬁ@hteehénqlhﬁat hano
| O (L-al anin

S, 4R) - 4- ( 2- 2 ‘%?“@Qqﬁ h‘Z’S @b@@%ﬁh hﬁdslg’h%rnrcg&’gﬁ%meé%é 1O0mi) oder Deatt 1ano
| J phenyk- (m&t&apkyedmchllm; foy | 6 )6hpsh Epbeativg (1o F8@GMempPerathnaniiie) solment swas r ed

in HQONEt3 25 t. 25-3 5hr t t
was. ext r act SEAPIIOETTRRIGNEFE RIS R O T e RAaseH i SEProBe U ooc.
The resul ti ngomp!and Washied Hlitil10Y ﬁﬁ@,l(%l;,%amqboxﬁndﬁnem fah@ EhedFilthaters D

col um chromat ogr aphy, gradient eluting with iPrOH HZONH3 (11:1:1 to
9:1:2). The regusedisrdrapessite give ok This vas pleibieed in e apipinuum smpuntraf @gsteneyr i ed

t gi ve the c S tesf VR
) o 2Ry lf-‘eugm&u byi %ra M?t &g gAYy iHnsesh GH%%@&@ alae‘?%ﬁw %@133 §eﬂ“5 -

IHd H31D }ﬁdﬁﬁhlphdg:sqllﬂl ), 3.7 -3.5 8 (2H mHS )) 3.41-3.32 ( 1 H, m CHa.
)) 3.02-2.94 ( 1 H mNHCH), 2.70-2.59 SU8STI TUT~ SHEET (RULE 28) 17
March 2003 WO 001 18775 PCT/ GB99/ 03207 = 26 (2H, m H4' +1 of CH2), 1.57-1.49
| H dt, 1 of sehijard pracedusesd d, CH3), 0.83-0.76 (2H qg,1 of CHzcyclo.),

61-0.56 (2H,q, 1 of CHZCyclo.). MS ES+ : mz 437.9 (100% M ~. M5 FAB:
| cul ated mlz 438.165481, found m z 438.163790. 5 (1

R) - 4- ( 2- iR -dichioreh mpmw{mm ag- aatrhwmpfbpaaula)mao avial eaiee Ay@aehidridet hano

O - (D al ani nyl ) - pbosphat e dl antpnl um sa

S, 4R) - 4- (13- ahlil r{émf) Gk VT SPPPRAT 1 wdgm\s 41°'§°’9‘1‘)’“‘2“%&%9 -60rab &mBYdroRs:t hano
| O [ phenyl (aRiiine- (Qm%'l %/rly 19%%&?%@6&&&@‘2%1 Qvab AR MropRssesdti-nt ed
in H2O NEt3 0 8rrfL for I6hrs. The reactlon m xt ure was

extract ed wso?c @@Ml(esrxm}e 18 Fige tp FROTL TR BRI aypEvght chhecsolyeptoven ipmesed  The
resul ting S @9&9&:& | $8dnden nstr%ga; Q@gﬁ@lw@a%ﬁw 'ﬁh@@a@%éﬂcﬁ%ﬂfm um
chrorratograp y gradl nt el utln 11:1:1 to 9:1:2
appropriate ahh)mwusmﬂ@r\@ﬂénﬂ)eﬂmwﬂlddhﬁﬁkmwsdl&%tOf ¢f¥7éi5é teigive dba mogmt% t he

ure prodict

(o O s R Yl Pl Nt Syad il Hiorpud i MRch GRS oy, plinéy o

5. 44 (IH d, pufifigitiba., H1 )) 3.74 (2H,t,J=5.42Hz, H5'), 3.70-3.60 (I H m CHal a),
3.01 ( 1 Hbs,H4'), 2.84 ( 1 H d,J=3.2 8Hz, CHcPr)) 2.73-2.63 ( 1

H, dt, J=8. 66Hz+5. 17Hz, 1 of H6'), 1.67-1.58 ( 1 Hm | of CH ), 1.21

(3H, d, J=7. O5cdkaaciPRro@Uréd 79- 0. 73 (2H, g, J~. 68Hz, 2H 20 of CHZCPr)) 0. 53
(2H, t
(

(
0.
ca
S, 4

,2H of CH2cPr). ~3C NVR b 179.8 (CO)) 161.2 (C2), 157.1 (C4), 151.1
c6), 139.5 (C2'), 137.8 (C8), 1307((:3 ., 114.6 (CS), 68.0 (CS')) b0.5

C1'), - - I
76 (o ahr e 20 AR R e g mir

438. 165481, (fmojrpg) Wiy dugigb}igngzppmg with anhydrous pyridine (3x5ml), and then suspended

Phenyl - (ethn’?#ﬂg Y ésgbcﬁgpi“d)&f&%*ﬁrhﬁg? W%sa&! %Bmol'\éﬁfff%id 67.

This was sy to Sta Proce ure 3 using L ani ne
et hyl ester s&ﬁudnydn o'EI‘IF))rdquw(e, 1an@ gthe GreSultingroshypensRynORsE la)ﬁdilﬁr (10miBs.7Fhe

(o7, 493 of ~eneBpr RIS seeeln Cutf 4 plpEoRl ToEy i Ber addbgrcioesnd e o

to give 390 Gamp! oNtionOktittddom #ddf tenferaungre dfoyVi24tpahiis. fTHe! Rttion was then
quenched by the addition of sat.NH4Cl (0.1ml), and after 10mins the solvent was removed

under reduced pressure. The crude product was purified by silica column chromatography.
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purification. SUBSTI TUTE SHEET (RULE 28) 17 March 2003 WO 0L W’ifWQO?DCT/G
B5! 9/ 03207 27 31 P~:g9.41,9.16(1:1). ~ HNWR S 7.42-7.3 5 (2H,dd, 'o '-Ph),

7.31-7. 25w@bd/18775' m ' +'p '-Ph), 4.71 ( 1 H d,NHal a), 4.31-2CT&B99/03207 -

(3H, m OCH2+CHal a), 1. 55-1.52 (3H,dd, OCHi CH,), 1.33-1.30 (3H,dd, CH3ala). ~3C
NVR 8 173.1 (CO), 150.2 ('ipso'-Ph), %30.3 (‘'m-Ph), 126.4 ('p'-Ph), 120.9
("o'-Ph)) 5 Db2.3 (CCH ), S1.0 (CHala), 20.9 (CH), 14.5 (CH3ala). (1

S, 4R) - 4- (2- am no- 6- cycl opr opyl am no- 9H-purin-9-yl ) - 2- cycl opent ene- 1- net hano
| O [ phenyl - (et hoxy al ani n I)% phosphate. Cf1587. G, H-0GsN-Pi ,

MAE527. 53. thelanmesrnmw@sznhn%@r levidaccording to Standard Procedure 4, using

(1

S, 4R) - 4- ( ZQAHfWQdNBC)’bI oprlg%%'am no- 9H puri n-9-yl) - 2-cycl opent ene- 1- net hanol

(300ny, 41EI§DWAS) syrithesiy€d adedrdig wobStanidard ProcEdhiFg l,( isirtg/ aiil)ydimﬁ?rﬁ&hhﬁo,l and
phenyl - (et hoxy-L-al apin hor Qchl orj date t| on in THF)

(6 A S 3 (S4 hBAmo Dy ioRHRARBe el ADHZTOVSa Isaleri D8 O Psgume. Th

t enper at urgidggtv%hgoqmdﬂgg “qﬁtug@hﬁezqigcj(,yg? purified by 15 colum

chromat ogr aphy eluting with 5% MeOH | n Cl 3 to give the product as a

pal e yel | oHf M( ngimg 3 9107]:40@ (BLe,OMR7.23H2),04, 833 (38,5 0CH), L39-NSR' 8
7.39 (|HdJ 7 7.23-7.18 (2H,t,J= 790HZ "o =Ph), 7.12-7.10
(2H,t, 06701(1HtJ713Hz "_Ph), 6.18 ( 1 H, bs, NHcPr),

5 97- 5. 93 ¢ 5.43 (IHs H'),
5.13 (2H, b?NﬁH%)miagoggl%gej 533795(%?\%) gs)iwiﬁ;o?ggf(gom(m m S +O0HD) :

3.96-3.8@ ( 1 HmCHala), 3.03 ( 1 H d,J=5.74Hz, H4' ), 2.92 ( 1

H, bs, CHcP - . f e .60-1.51 ( 1 H, | of H6'),
1 201 24 %’?EF,?’{"E‘E@S%‘%@@&f‘,L’s"%."i‘g&l‘."){ M3H, m CH~),( 0.75-0.71 :
(2H, q, J=6. Gyl QRY; 6 PGHMBRRY7.65. 50 (2H, bs, 2H of CH2cPr). 25 "C NMR 8
123 35 SOl iy 38550 (S Sbngd P pPocle 4341 MDA Fb 5
(" o' -Ph), ;,Mnaud,ﬁs) (2808, 614(335inol),6 ]phEnj]GBl'kahoE&hﬁtldrﬁlie) (3502 0 f Qi a) ,

15,2551 et G bRt 7308 AR T Hpn eI ety

MtNa~. 30 bEodifRas Eetatéazaslal%m&hbﬁ cridRi] whfchS¥ed. stt@Dihlanh{/arensl THE 4828131
HPLC: tR 31.7b, 32.03 1(36'100% 100% water (Om ns), 20% water (3 Smns),

20% wat er (&K HSF7MFOBYIORt er (SSnins)). SUBSTI TUTE SHEET (RULE 28) 17

Mar ch 200331 (38443 1 HCT/ GB991 03207 IR 3334.1 {N-Hstr.), 1734.5
(C=Cstr.), Wt&égh@ g78(?'romatic C-Cstr.), 1450.3 (C Hdef.), 1394.2

(- CHBsym dm NME258. §.39F:3) , (IR0 osPhp- F.29-70), (HER 78 +(C-RB)} r 4 99-418726. 0

promyt - ¢behizteiel STt U msdiiny ban (il Bl @i 1n3ss) 74

This was SV@MP $T316 4CONN §0.1 ¢ ipso’-Bhyndors (Bhopﬁ)dmzew uph))gzb%(t&tpn)e
benzyl estet h ochl or| de él 4. 64mmol ), PhOP(0)Cz (0.98g

4. 64mmol) &R ( (1, 2 #l2)g 27mmo1) to yield 1.61 g (98 2% of
crude product that vvas stored in anhydrous 10 THF ( 1 Onl), to give a

0.46mmol/ M solution that was used without further purification. 3P NVR 8
9.41, 9. 23(ISi4RN4-(2-amino(éreyclopropylamingsSH-purim-9-1)o3-p¥rjopestens-1-methanoph)

4.95-4.88 & L Kb NeRloR - arifninddbhints, Exfdgd) - 1- 56 (3H.t, CHBal @) .
C2H30sN7P;, MW=527.53.
This was synthesised according to Standard Procedure 4, using (1S,4R)-4-(2-amino-6-
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol  (500mg, 1.75mmol),
tBuMgCl (1.0M solution in THF) (1.75ml, 1.75mmol) and phenyl-(methoxy-L-alaninyl)-
30 phosphorochloridate (0.47M solution in THF) (11.17ml, 5.24mmol), in THF (30ml) and
stiming at room temperature for 70hrs. The crude product was purified by column
chromatography eluting with 3% MeOH in DCM and then 2% MeOH in DCM to give the
product as a white foam (442mg, 48%).
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~ 3C NVR 8 172.9 (CO, 150.2 ( “ipso '-OPh), 135.5 ('ipso '-ECHprh 2003 0.3
("m'-0Ph), 15 129.0 (‘o '-CH=Ph), 128.7 ("m'+'p -CHZPh), 126.4 ( p
'-CPh), 13JeQufsr® ' -OPh), 68.0 {OCH2), 51.1 (CHala), 20.8 pcGidabanor (1

S, 4R) - 4- ( 2- am no- 6- eycl opr opyl am no- 9H puri n-9-yl ) - 2-cycl opent ene- 1- net hano
| O [ phenyl - (benzoxy-L-al ani nyl )] -phosphate. Cf1582. 20 C3oHasOsN~-p~~
MAE603. 6. This was synt hesi sed according to Standard Procedure 4, using (1

S, 4R) - 4- {2 rﬁojoy) no- 9H puri n-9-yl) - 2-cycl opent ene- 1- net hanol
(400ng, S‘W)(ﬁfm| a% solution in THE) (2.1 m, 2.1 mmol), and
phenyl - ( bemqua alamlnwLOmhmwhqpqznlx@rd '),6.1(07.65 188l " +QNPh)) 6.DF~

(9.2nmL, 4.19mvol) in anh us THF 25 i’i and stirring at room
t enper at ur €1H,bs, I‘ﬁr%g (ﬂ%ﬂ?ﬂg Dutiéd ﬁr}&ibci LD f -4 (BL.besNHwA-22-4.02

chr omat ogr () I CHC1 3
to give tghgﬁ'gﬁ‘o uc ﬁ?)‘é‘é%i& ?Z(?@?{#{i@?ﬂ?y& (:bﬁ’gg)%h?;b gse %2{' ’ htzhrbem S was
under t aken (VH,b§)CHS),4R) B4-.62- @HmgaeH- HGY| oh6BpyB afl e, Bof H6) 130 1.25

R e e e
phenyl - (be - 2% gg_d%} 180329 %Y {td)d8s €3 Q@sﬂﬁ%mf(&smﬁwa&@ ein

THF, 2. In THF Purification by col urm chr ot ography
el uting WI (028)3%51\98@3'), Mld-@:%),géﬂt@ (mh'ePlpulas. %ﬁmeﬂl@tllﬂé elolRh) E15t0EaH), sol i d

bt CBoo108301C3% 3L GRS RERESS Elua), 46’ 14 f%é(’&%av%%bé%

H, d, HB) 10 7237(@H,’hfa),(71(aﬂicm03h+0—|~h) 6.10-b. 04 (1 H mH2'), 5.96

s NPt s By Sank st Bk bbby S 36 € bt Ltsh ) 29.12_ 70

| H, dt, Gﬂh@pﬁﬁ@dﬁ@sﬁm Irtd;uﬁmwzazlzaspao&ddfszbmwr) 2.85-2.71

IH. miof Ho ) ,144139(3HtJ784HzCH3a|a)

{
E milo

0. 85 (20 GHPLE: ASHAS HPRH)-00MePror (o) st (ASmiedoesh i GSmamh
1

(

(

73.3 (0O, ,sgmg,mm 156.0 (C4), 150.9 (06), 150.7 ("ipso'-CPh), 136.4
C2'), 135. (M BnL 135. 26&(38 131. o C3'), 129.6 ("0'-Bn), 128.6
m =Bn)3 ngms foﬂ*{kistr 22.1228 (ﬁﬁﬂmﬂ)” 44 ACeOptr) 1590 (aranmtic 1C-

‘o'

- OPh), 8 ) | | a),
bs. 6 (o) Sl BRIy TR ok %@1&9*;% oy e Rodei 3
m z 603. 8 (QIOP-Qlky)sBA 4aol(c o%C pf), 7808 mox(cgmo/aromamac)lidwas FAB: For
C30H3sGsN~P requi res 604.243731) found 604.241775. 15 HPLC. tR 33. 39
(99.7% - (100% water (Omns), 20% water (35m ns), 20% water (45mns), | 00%

wat er (SSWHQW)'(métmoxﬂB%mﬂ)@hMpbquchmm, 2853.7 (C-Hstr.), 1734.1

C=Cstr tr.), 1458.4 (C-Hdef 1376.5
( y?ﬁd&ia%%iéﬁuw &S ) 1028 2 (P- (Oal kyl)) 935.8 (ol efinic
g gdef bI) , ’I‘lgk wad Fﬁm;aﬁmﬁ;amo:ml S!aﬁdhﬂfi’g)czdn_i?@ 3 uQingrDQfamhhepﬁ PN lestest e a
r oc oril de X. ~ I he cordln
oSt andar bermioa e 7 gmma. EnARI (gl d ol g Gfbga)

t hi onyl ch 8 J;lé{qg)(g)mﬂ_qaaea Bect (a e 25
pnduct vvasilgglz)ﬁgtoggngjs%aylmglte solid . (8.88 ﬂo é;%t%lfl sl'ilol\/rQR& drgiﬂl:é).' 8

4. 34- 4. 26 THE(1Amdetesive 40.60mmoyml e?lmﬂan ﬁzabwesuseq out f%hf(rrmﬂan)) 1.65

(B ALY (L, JOUE Q10 (@)
Phenyl - ( n M opiva:- L8 al7a89i 730 ~(@Hs idh)c h720i7dt e (3Bmi-Op, Phi h 4.95ME805. 79
SUBSTlTUT (S EEdEI-\Ier(ﬂL), 5-4.2ﬁ)(1H,m,CHala), 3.75 (3H,d,0CH3;), 1.52-1.49 (3H,dd,CH;ala).

BCNMR: & 173.6 (CO), 150.1 (“ipso -Ph), 130.3 (‘o"-Ph), 126.4 (‘p-Ph), 120.9 (‘m'-Ph),

53.2 (OCH3), 50.9 (CHala), 21.0 (CHaala).

30
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyciopentene-1-methanol
O-|phenyl-(methoxy-D-alaninyl)]-phosphate. C{f1583.

C34H300sN-Py, MW=527.53.
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17 March 2003 WO 001 18775 PCT/ GB99/ 03207 30 'This was synt heylswedChachg%r di ng

to Standard Procedure 3, using L-Al anine n-propyl ester hydrochloride salt
(0.50, 2. %5eie77sPhOP(O A z (0.45ml, 2.98mmmo1l), triethyl apcir/tiedMsNdnt.
5.97mmol) 1n DCM (70nl). The usual worlcup yielded the crude product as a
yellow oil (0.84g, 92.1%, which was stored in THF (5nml) to give a 0.55M
solution. 5 3~P NMR 8 9.41, 9.17 (1:1). 183c NV\R S 173.1 (CO, 150.1
(*ipso' -Ph), 130.0 m -Ph), 126.4 , 121.0 (, 0" -P 67.9, (OCH2))
511 b7 Cral afhis apisceypipesdoiopordimacio taira Procedurs 4 chipg (15 AR iminors:

S, 4R) - 4- (2 SV 15nHinb DR{- AR A1) Qe B Ere - Rethhnbr 2 @btﬁ ent Q@qgﬂ))o thano
| 10 OPhenéfplé}ﬁopropoxy L- al anlmr%yl c)%pﬁospﬁat ee 1642()4 C2 1%’7 e

1~' =555. 57 {BiMg@hél. M reohsioh Se TTHOC@x lailng 1 mmoBt axlﬂdlahedylF(mﬂxpdyrDealamnﬂ)s-l ng

cycl op! ;,g-yfggﬁasggag;@g- 331, N 5ton R TR O o T (25 giine
(() 3%‘?;‘“ | 215 X (lﬁ"ffa‘i’ur ¢ fdr, 369’57mbmd9f’roaucl wadbwifed by eluting withiBy) MetDHTiriF
and phen

n 15 ropyI L-.al ani nyl ) - phosphgrochl orjdate (1
1.05mol, of lﬂa@smegoqp iMeOH in-§HCh 2 Bjve 3hs P@ﬂ%ﬁ&@w@wf@amzm émg,The
crude produ§ 29§ purified by eluting with 3% MeCH in CHC13 to give the
pure product as’a pale yellow foany solid (123ng, 63.4%. 3" P NI\/R 8 4. 06,
3.98 113‘pmm93837040(|HdJ 7.99Hz, H8), 7.23-7.18 (2H, dd, -Ph))

Joé 85 o 6 S B i 5. hbe

SC:;ﬁal Hfh Jn L@‘iﬂ(}_&l‘tﬁ*%{iﬂgﬁ @b33(1ﬁaas(l\ﬁ-k‘l’m2|ﬂs)4)-5 86”6£ﬁ-?,mqlﬁ')1 of

12
H,
H,
H,

O'BQ.

7.
(I
(1 ;
| 72

I(—IG ), 1. 60 5.547 (QHms Ief 54" +28:3yNH), 3626-333 ((mm,cmmwm’m 301280

{ 25
'3 e o PHAOCEL A RSP L R, 285 AR o iBOpE RE)
()15 i 1w 2 2o Comtian g frnn Brsvg st i,

(o} a
46.0 (4 ) §§?€$E’:%k)° C}izcgz'SSCHcPr) 22.3 (Q-CH3), 21.5 (CH3ala), 10.7
(CH), 7s? CEHRMRG!Y 1746 (E@; 16dz(@5}3 18663(@Q?/015M(C is@o( 3p6r-phy;HRR6.8 30 M5
FAB: For 026H35C5N~P requires 437, found 5 . HPLC. tR 34.708 (

100%) - ( 1006%3iktd6-1 (€A, §}5(%%%%W(*§h)sﬂ@%%ﬁp E‘@%Zﬁaiép “Phiehis& (C5)100%
t 55 al R &%})3 775

e S A A g e ‘Eﬁal‘) shF é?@ﬁ;’a?%%?ﬂ'?.rﬁ? Q7 MR EHA T2,

MA:=18I . 661 Th# $CHadr)sh(GHsPYed accordl ng to Standard Procedure 1, using

anhydr ous “1-0f 5 %géggmbéo) %?Is)‘%g_ﬁgonyl chloride (8.2nl, 0.1

| 2ol ) and T-afani ne product was isolated as a
whi t e sqlo dMSSFAB or S5HPsNP ircquiifes SR8.212431, four@ 528.2D150517 (2H, m OCHi )

1471 34 (BPLE G 10 0u dpfe bl w5 2@%@%?532%&)2

(OCHz), 48. ﬂodmicﬁoﬁnﬁﬁk)ﬁ (OCH2~i ), 19.0 C( ~CH3), 10 15.3 (CH3ala), 13.0

L1762 Wi A 20 st o UORERY Pag1TIaRR S, S, et 7

L- Al ani ne Yi4583t @C-Hbef. ) V14176 a@ﬂtlﬁ&ﬁ ltm()CIx
(0.41 gcgws?mg;ﬂ (C-Her ! th'?m% ) g;oﬁdgovl 80r(r1e 5
usual W@k k026 %P lkb’ﬂe93:1r§j@é°f}§wb@uﬁ@°fé:s72é W@OPW -afomatio £).94. 5%)

whi ch was scored in THF (5nl) to give a 0.525M solution. 31p NVR 8 9. 39,
9.10 (1:1). "HNVR b 7.43-7.15 (SH, mPh), 4.68-4.59 (|H, q, CHaia),
4.27-4.05 2PhéB3H(metaxzErplenydalandny}-phoghofahjeridd@®+-) , 1. 56- 1. 53 (2H, dd,

|-0rB), 1.48 1.00-0.92 (3H m CH-). ~3C NVR 8 173.2
(0O, )150 1 (611 %&é@g?n@%s@ﬁ i - Ph) | 1223 4 Enp )Ph) 121.0 (" o' -Ph),
66. 2 (OCH2)T1u§|wa§) syrithgaisad accdftiiflg (EOSHmdard Préted iR usihg 1lfheflylblafih® methyd. 1

G—iz-..
(15, 4R) 30, (el A 4c54mymo Ry FAOBYPITI (8 9884 QmInd SrymsD) g maoqe@r}sebémm ha

nol O Pheny, & r)y &gﬁgg a2 & Hg@ﬁh

MAES69. 597 él%érgm\?gsd)grndt_k ed )gco &g t'gct St an@ara gr ocedure u5| ng (1
S, 4R) - 4- ( 2-BAF (BB G give a 0 41mmol/ml solution that was used without further punﬁcatlon

cycl opropylg ri | )-2-cycl opent ene- 1- net hanol (100ny,

0. 35np1l), %%%gj?r#(?ﬁ?mml of a 1.0Msolution in THF), in THF
(3ml) and phenyl - (n-butyl L-al ani nyI) phosphorochl oridate (2.0m, 1.OSmvol,

of a 0.525M solution in THF), at room

3H, m
' 3C

"’Z
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SUBSTI TUTE SHEET (RULE 26) 17 March 2003 WD 00/ 18775 PCTI cBYoVashgfo3 32
tenperature for 24hrs. The crude product was purified by eluting with 3%
MeOH i n CHCl ve the pure product as a pale yellow fo 57ng
78. 9% ‘?\ﬂ{é’e{)"’gh 01, 3.95 (1:1). ~ HNVR 8 7.40 ( 1 Hi@ijé‘géglﬁ‘gﬁé#
723718(2Ht -Ph)) 7.11 (2Ht, Ph), 7.04 5 (IHt,"'p' -Ph), 602
(I'H bs, H3"), 5.97 (IHt H2' ), 578(IHb1§NHcyc1) 5.44 (I H, bs, H1) 5. 06

15 0 s B LR R B
2301 26 (saés,@,:ggbﬁg 3%&1’”@%’% 80 (3Ht,CH-1), 0.74

(

1.

(2H, d, J=b. 4 "CH2EY el bs,lof CH Cycl). 10 '3C NVR b 174.1
(CO), 160.4 (C2), 156.7 (C4), 151. 2 (CB),151.1 ('ipso’ -Ph), 136.7 (C2'),

|

1

3

d
3 E% QS yrhmgs Y BpiplantBgon bapurs 0 B iopemged- melpsigl ) )
0 é-gpﬂe etBloxy-L-pivénylala@idyb]-phospate. CI5E%al a), 19.4 (CH-CH3),

14.1 (CHI %c\g) ES+ mz 569.9 (70% M)) 570.9 (20% MeH+))
591. 8 (100%Caﬁu&sN7%@ =68%%, 15 Mrk~. HPLC. tR 38.27 (1009 - (100% vat er

Oni ZO) sfrGd
(L Al gz?%e i ‘%ﬁrs\%gﬁ estersj'gﬁ))?ftlcr0 g@@%ﬁtggdégﬂ%wu 4%@}3?3%&45% 67. 634

This was sy ndyblepropgldminee O gune9yD-2Seysiopentenei-methansl e 1(30Q!l$8,ng hOSmmobus

Er glogzi ﬁeoz §é§&gwg5@dm%&%éhhpg%c lcg\?\’/lé‘s’r :lsor'("l? d as ghénﬁﬁg %’W]ﬁ i ne

?FI id (8.186 he?ﬁ;lﬁ:)inyl)-bhbmrb&ﬂ?daﬁ@mm solufién . THF) (V.66ml, Eﬂlainm)ol)lﬂ'IHF4 04
Hq, Ol- (M . 1.55 25 (3H.d, J 4-1. 3

130 MR 5 18OMD stite et room eiepeeirs fapctbhi: Thecudd ispdichiyas pingte) eiivg

15. 3 (CH( ~1zyjn B‘PWEUH -ihICHCIp @dter-2 3% MeOH lin CHTIS NGOG Ipftrdu@tads@ @Que
C~=HN~O-P, Ch, MA£305. 79_Thi s was synt hesi sed according to Standard
Procedure 3f°%r§|(217&9iﬂgﬁ\l4§ﬂi5rf’é i -pnpyl ester hydrochloride salt (0.5g,
2.98mmol ), B gg geonl, 2.98nmol ), triethyl atnine SUBSTI TUTE SHEET
(RULE 26) 7 rch 2003 WD 00/ 18775 PCT/ GB99/ 03207 33 (0.83ml. 5. 97mol)
i n DCM ( 18t NNViRe 5(7477.43011 HelHRB)y7.81-066 (10kEmxBble 6,26 ¢tHLdNFHePr)a 6y08-5.895v 0i |

S b R o dig 1345 O g S (o b Y b Rl 3o b
130,3 - Rt CRRNHSIBH9Y) 36420510400k, PEX2 2397 48, I CHIB0 2 2))

Soam (2 ia%?%?leﬁ,ﬁ*@ar?ayf L0} o HE') 056080, (Rt 2882:2H 861 hano
| O Phenyl - (dypAPee0/@LE,akaRE CbPrphosphat e, Cf 1661. C=sH-NzGsP, , MN:555 57
10 This was r%nt hesi sed accor di nsg to Standard Procedure 4, usin

S, 4R) - 4- @0- arfk ARy A7 HAr &A1 Hhi @@Hﬂ&‘qﬂel%‘)(@dwldm ,11%? hanol
100ngy, 0.3
gI'HF ?grrn) ag ')grq l]@?'\{gfdz f/%{gg?sh in I) 8@38%0 og-h g%hga%&g ‘{);' éﬁ@) a
1. 05mol, oflzaﬂmuals?@mcpdm’h)nlzmroq @Rh)rblﬁnh wmlaaqsr)e60bl(cv’am7sz The
d d t Zbt
Che pur e pr JHER. S8(0CHRY, 48 @5 4R EdhL s 9@%‘%@?%@%@ e 8
42g2 3. 98Pg\)zgsg)s+ nﬂzl7ﬂﬂgll:k(180% . M), 60418(35%,%8{‘%!7625{2'5% hla\mp ))7 é998
(0} r
( H, [n H32§, MS §61351§°f6%ﬁﬁb§§1—|2’“j““°3 65%5%)7?4 8%“‘141"(05‘ 2425151 (2H bs, NHz) ,

(I
4.94-4. 86 | 30w ; .

1 Hm | of (mmps), hooé@wetes@%mm)m | of H6~ 1 34 1.18 (3H, m CH3al a)

crocer) . SARET YL 208 2 28 SRR AT RN s 6 ﬁ?az%?éa'@““

( i pso’ - Ph) C-C86), 91456 JC-HieE), 13958) (-CHEym31e£531252.51 (=), (214.3 REYO-ayd. 3

(T s03 Mg oDsin gra k- 0-5p), 9388 4ehiis L Hialty, 0548 chepatp.ardmiaiic

C-Hdef).

35
15
5.

Phenyl-(methoxyglycinyl)-phosphorochloridate .

SUBSTITUTE SHEET (RULE 26)



(CH(Cl~)=), 21.4 (CH3ala)) 7.8 (CH2cycl). OS ES+: miz 555.9 (10G¥Eh 302,
556.9 (30% MrH+). MS MALDII TOF: For G 6H3sOBN-P found 555.575. HPLC tR

35.85 (100945 0(,% % wat er (Omins), 20% water (35m ns), 20% pevRiob ARk ns) .
30 100% water m ns)). Phenyl -tertbutyl oxy-L-al ani nyl )

phosphorochl ori date. C~-6HO4AN~ChP~, MM-353. 74. SUBSTI TUTE SHEET (RULE 26)
17 March 2003 WO 001 18775 PCT/ GB99/ 032 = 34 This was synt hesi sed

according t @l@ﬁ@,ﬁlﬁg@g@g%?f using L-alarvne tert-butyl ester

hydr ochl ori PhOD(O) Cl2 (0.41ml, 2.75mo1) and NEt3
(0. 77nl, 5.fHisredky symhesised deddrdig to Bﬁna%d Bfoaeduttespnmdy(glyciﬂtaxhem estéor ed

hyd THF I d
i thout f ur@gr bé Fre, OB & Pennirtory, 31 gaime) 08 ¥ER) 2B Al

(7| ﬁ4 m7 Nﬁg | g @w ?H)d 3, oﬁﬁ%@r 175"/%(51'@1,%% B}é)gﬁétg"'as% dﬂhiaat véas%?oré’d lﬁ%l{l}ﬂg’drgu 70, 7

(CO) 148. mmsd),tmycaﬂzqulwsomnpn tlmtzwaQuS(edpwthpht) nnqgmﬁﬁgatrm Ph))
81.65 (C_ la), 26.9 (3xCH3). 10 (1
S, 4R) - 4- ( W@Olcoy I'opr opyl am ao- 9H pu

rin-9-yl) - 2pCHpRENUSISS 2R, hAPR), 7.31-7.25 (3H,m,'m +'p"-Ph), 4.67 (1H,b :
O (phenyl - tert utyl oxy-L- alg%l;n )jphosphat(e %4; ) (1H,bs,NHala),

Cx~Hs 0Os N~P-941(2H, 583 (BHissOWHSD. synt hesi sed according to Standard

Eigfﬁgfﬁﬁyﬁ“ﬁw B BN DA o, A s 20 0P

0.52mmoYL), § 1),@3.400m). 1. 05mMmol of a 1.0Msolution in TIC), and
phenyl - (tertbu yl oxy- Lal ani nyl ) - phosphor ochl oridate (3.3ml, 1.57mml, of a
0.48M solution in THF), in anhydrous THF (4rrfL) stirring at roomterrperature

f 48h i - i CHC13
tgr gi ver tS he(-fgSlr{g-ﬁgg-ggﬁi(i:@d-‘éﬁloﬂﬁ?ylﬂiﬁ(ﬁ)ﬂjﬁ!{/ﬁ §J£'gt 2 @gczlémefn'?e 9“%%“"’& ~p NVR

T U e v ﬂmmﬁfi% : 33 ( iSH(ﬁH S
S , .

H, bs, H3') %Sﬂv%*"f%% iﬁ?@é 5. 44 (FH bs, HL1'), 5.10 (2H, bs, NH2))

4. 14- 4. 05 (Thtik wad—@nﬁidbiad:chaccoxﬁuﬁae Ftaitlapt Proedchiat af, usidg (35,8R)-4H(Rahrndd6: )

293 (1 b G By 1 Ao b ol mehiaBdl L Db LBt o 5

gélg bs, 2HoftBﬁlvigcll°§1) OM~sfutisyRh THE)7@.52ml, CQ)ngiHW} énd GRényl-inethoxy- gl&gﬂ 195i2 g ,

+' | pso
(050 5] il il i &, Lo T BoRbes

(C1"), 46.0y G&fn t)e)ng&En& foP06hrs. e crude Prédud) waQ xiﬁé &litin @ﬁh@%ﬂd@)ﬂ a),
7.8 (CHzCPr). m z_ 570, ol\%loO% M ~ % . MrH-. NS FAB:. For
f

C2~H3~O2Q-Ain (GHis 2ad thepowith 2.5% iﬁ’ﬁ%ﬁﬂz‘%g@ E'SGJ |P1rft'3“PEt &3 Eewhiterfgam og)
17 March ZQQ 6 1(30;6/;1)8775 PCT/ GB99/ 03207 35 HPLC: tR 36.158 (100% - (100%
wat er (O ns ‘0% wat er &%Sm ns), 20% water (45mns), 300% water

(SSni ns)) . ’EPMﬁ?mBHeWn“é'é 2l ester hydrochloride salt 5 CaH, 6N, 0=Ch,

bent an- 1 of B B T3S B AT FAA TSGR PR P b R . YR
Er ?‘gﬁglt ;24(72%2027(1%% i/ﬂgiyms)oo -519%e (nngd,ngugm:),sglzwisgg aimm\%ta (sxe:}sl)s?gLs dipure
((IIHIMﬁl 3H4199) szkhbsﬁﬂa). @sl%oq £pH M.l tHY),53.62 el 3.03
(3H d, J=7. 2PHA 154 B3R) (1HdE0cPn)38.78 26 HEHGIHY), 15622191 0 ThiHER ) -
1.45-1.43 (6H,t,2xCH), 0.78-0.71 (2H,q,2H of CH;cPr), 0.54-0.49 (2H,t,2H of CH,cPr).
13C NMR: § 172.1 (CO), 160.2 (C2), 156.6 (C4), 152.0 (C6), 151.7 (*ipso’-Ph), 137.7
(C8), 137.1(C2%), 132.0 (C3"), 130.8 (‘m “Ph), 126.0 (‘p"-Ph), 121.2 (‘o "-Ph), 115.5 (CS),
30 69.9 (C5’), 60.0 (C1°), 53.5 (OCHs), 46.7 (C4"), 43.9 (CH,), 35.4 (C6"), 25.0 (CHcPr), 8.5
(CHzcPr).
MS ES* : m/z 513.9 (100%, M*), 514.8 (25%, M+H"), 535.8 (40%, M+Na".
MS FAB: For C33H290sN+P requires 514.196781, found 514.195321.
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~3C NVR 8 170.1 (CO), 66.5 (OCH-), 48.8 (CHala), 28.2 (OcHCfMarc2005
(~CHzCHB), 22.3 (CH-CH3), 15.2 (CH3ala), 13.3 (CH~-I1 ). 15

Phenyl - (N+P8"BbAsMsL- al ani nyl) - phosp6or ochl ori date CH=~N, O4PclaBobMEza33. 78
Thi s was synt hesi sed according to Standard Procedure 3, using L-Al anine
n-pentyl ester hydrochloride salt (0.5g212.56mvl)) PhOP(O) C1Z (0.38nd,
2.S6mmol), triethylamne (0.71ml. S.Ilmmol) in DCM (60m). The usual

wor | cup yi eppee: tie284u9qIRIRPUI00% awater 20ming), | 20% aidter( @Sﬁﬁﬁsg, 289 Raterhi ch
was stored in THF (5nml) to give a 0.47Msolution. 3 p NVR 9.39, 9.12
(1:1). 'H Mﬁmrm)leD%wa@B(ngm% 0'-Ph)) 7.32-7.25 (3H,m'm + p'-ph), 4.63

|20 5 (O e g 1D bt Tk, )60 9 gl SORIAIISR o0

'3C NVR 8 Ha&)] 1390 (-CHhomidef),i105%6 (D), 12130.(B-Q-amyl); PIH1,6 (260sk.),(1026:8Ph) )

]2'2170( (CH? th) ﬁﬁﬁb%@%ﬁ%@‘ E%l—!go_fl %é?&os%qox&aﬁcC%ef) 28.3 (H-3))

S, 4R) - 4- (2 am no- 6- cycl opropyl am no- 9H pu
rin-9-yl)-2-cycl opent ene- 1- net hanol 30
O Phenyl - (n- pent yl oxy-L-al ani nyl) - phosphate. Cf1706. C~H~sN7OsPt, MM583.7

This was s i cedure 4, usin 1

S, 4R) - 4- (Zny&ﬁ(ﬁ) 22%‘&' o%?%p}'mrﬁg %@g%ﬁh -yl)-2-cycl open?egle 1- net hanol
(100nmg, O. 36sER0EN,CLBIW=1ISIE1.SHEET ( RULE 28) 17 March 2003 WO 00/18775
PCT/ GB9910320.7 36 t BuMyCl, (0. Zml . 7 . of OMsolution,in THF)., in
THE (3nad0 ahie RS AyPERse) abehing o Sty s rodind 1, 3P e o dfobnfmciss

| . OSmol ,  0f4g20.03%4b1) 3ih\hiory) chibrideH{5)66mi 10.078m61) andrixtiyaious encitdhol (3B 58], The
crude product was purified b eI ut| g §700/))I\/EO—I in CHC13 (x2) to
gi ve the puf-&8 @Pﬁdﬁéfgﬁ@m&% UGt 45 &% \R/s?léfg@éo P71 479143, 2y, 5 20.2%. 3' P
(20 m o - P VR MG, “”“Wﬂgﬁzﬁﬂ‘b“?"ﬂ‘%‘s%*&f@ slog
(1 H d, H ""GNMR((DMS@) B373.8 (GOQAKIe], ISEI6HOME],'SB,9 (EM39), R4H (RgVit)2) , 4. 16- 3. 88

6H, HA'). 2.94 10 (I H bs, CHcPr),
(2.73?]2.0:;%I Wl'&?’zﬁgﬁﬂﬁﬂ%ﬂ%ﬁ‘k ;smlm2 He' +OCH~),( ARtk

(7H, t, CH3al a+2xCH2), 0.81-0.74 (SH, m CH3+ZHof CHZCPr), 0.52 (2H, bs, 2Hof

("1 poo. - pr) Shopibtmetiabdami s b psmpancsidiphogplorocatinge 1 bo)) 1505

(" p'-Ph), 1@0m.aNCHPLYMWEDS1.87.(CS), 69.3 15 (CS'), 66.1 (OCH2), 59.3

C1 50.7 (CHal a)) 46.0 |-C2)) .28, 3 (CH2-C3
(24 2) % CHc Pr This 2?568) 8194§°°°’2§'85‘°(%é¥'é‘) bt °f&‘§‘5'¢ (%JE"GS?)&%‘?"%’S(’@(%) )I\/S
ES+: 1

requir eszoggéeé%%m?% Sﬁhloml 3§ (76251"'@'_%& S%ﬁzngB?g F@mﬂ( %630% wat e r
(Onins)) 20MEtdl éig,(lstﬁwlnbammsméﬂ lﬂés(%%qﬁébecrqmm ay an aibhiss) ) |

L- Al anj ne HPER | shutiol 100\ d %ol ﬂ%‘?‘p was
synt heJS| segw%‘é%%ljre%l?ﬁ%ﬁ?g’la}ét aner ) tg W% us?]e? 2, using L-Alanine ﬁ”"—oggi“s

22. Snmol ), faghenputifigatiqn?. 82ml) 22. Srnm)l) p- t ol uene sul fonic acid

nonohydr at @,ém) ég 7mmol), and toluene (100m). L-al anine n-hexyl ester
hydr ochl ori d § Fated as a white powdery solid (3.32g, 70.5%. ~ H NVR
(MeQH d4ys: Gy m $. 183628, (aH &6432-724 Q1,4 b Yl 53) fll-ﬂdiﬁfaie)

(2H, m OCH~) 8HdJ 20Hz al a} 145135(6Hm[ ~) 3CH3)
0.94-0.89 3983 @H,i,éﬁa 12460 4ERY. 170. 1 (CO), 66.5 (OCHz), 489(CHaIa)

13 4 E%)"’éﬁéﬁt% %@%ﬁ%@?&&é% Lot 8551 RSt R

PCT/ GB99/ 038508 (OCHHNS3.6 (C{CbB)sY D3 y-27-002aCGHs)y | ) - pbospbor ocbl ori dat e
C~sHz3N~-O~-P~Ch, MAM347.81 This was synt hesi sed according to Standard

Procedure 3 usi ng L-Al ani ne n-hexyl ester hydrochloride salt (0. 5g,

2. 38mMm Q) @l fminG-63§elbpropy HHNHBIOH-p &m-ei 1-gydisprenterel-AieiHanol
4. 77mol @A (t%)ml The ﬂs(ﬁ}al vvorkup i el ﬁ]@e crude product as a
0- [pheny -(methoxy-a,adlmetbylglycmyl)]-phosphate Cﬂ584

C3sH3:0sN7 Py, MW=542.23,
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1 200
yellow oil (0.69g, 83.2%, which was stored in THF (4nl) to gWS”é‘ 3196M

solution. 3P NVR 8 9.40, 9.10 (1:1). . ~H NVR 8 7.44-7.14 (SH, m OPh),
4.25 (I H kgoblied7as , 4.23-4.03 (3H, m OCHz+CHal a), 1.70-1.63 gCticepsaidzer2) ,
1.57-1.54 {2H m CHz-3), |.47-1.32 {7H m CH3al a+2CHz-0,5), 10 0.93-0.91"

(3H dd, CH-6). '3C NVR 8 | 73.2 (CO), 0.1 ('ipso'-Ph)) 130.3 ( ni-Ph),
126.4 ("p' -Ph), 120.9 ("o -Ph)) 66.4 (OCHz). 51.0 (CHala), 31.7 (CHz-C2),
28. 9 (CHz- CHpis wis Ml@kiled%&ord@@ 10 Sém)Proé’éHuﬁ)e @Chﬁﬁé a)s, 4rh-4(1- Qhﬁo-@ﬁ) 15

(1S, 4R4- (2- am no- 6- cycl opyl am no 9H- puri n- 9- cl opent ene- 1- net hano
| O Phenyl - (chiclpriRpYlgRipoLs gﬁnateel meé@w é&ﬁmB MgdEmR), Thi s
was synt hesi caréhiin ndﬂm ur [

(1S, 4R) - 4-( ﬁgﬂ#éf c@gl g%lpgopyllgm no- cs::J7rﬁﬁn SSﬁHnUQ cqgcclzl Shenr%lélrll‘gthix met han

ol (100ny, @uﬂ&hyfglyymyla{phesphdmdmda(eO(OZjﬂM ©®hitionsin, THF) as 3m0|\/$ $4thmbl)dn i n

THF THE h I h h hl

(2hn . et o e B e P 105 SPRTRe e R oo BY o

24hrs. Addi Telu%ﬂ% with! 390 ¥MeOH in THCIX iind -theh WhDY4%s NSO mthmrﬁb wime Broddet S1TL,

0.68mmol, of a 496M solution in THF~, was added and t he reactl on stirred
for a furth@ﬁawhﬂﬁ@mﬂ@?:m&éélﬂ%iduct was purified by eluting with 3.0'/0

25 MeCH in g@%ﬁg‘é%) to give the pure product as a pale yell ow foany
solid. 3'P N 2391(11) "HNWR 8 7.52 (IH d,J=8. O0Hz, H3),

g ?g g gé E ZH*HNNROB 7Fm+7 36 (35d,H8),57.0 81,19 (2Hit o pPlE)h)7 156' 12)6(2((4 tf»bspn)lﬂ;ﬂ-

Cor b, NS 7idg ggi.m@’hz S B00rS SR (LR IR0 S0-578 (HHIOHAM b 4T84

3.04 (IH, b 1
H' +G(:Hz 2) )(ﬁ{?%)’l 31 9#“&%?}1%&%&2 'ﬂg%lzalgﬁa)s %rri;lg"%%i-b? 0
CHzcPr), 0. GHLO, BE) 281 (1HMEHHERY T2, GSLGBEH,TWEGSHE@Z-I( SUCEH26) of HEY,

1565 (o), 1530 CiaCiy PR (Al aaipor i Bsadh 4 Guseditor clereys =)

(C3'), 130. MSESH :-miv)541.92000%, M 56B!8)(30%2M+Ne).0' - Ph), 115.0 (CS), 69.2

oo vs o RB g b b Sl BB A 0 5, ) o

(CHz- est er ) HPRE: & 283434 0004)-(160% watcr QhiRink); 20%) watér @ 5mizs), 208) water M safihs)e
cycl o-hexyl ester h ch | oride salt COH~sNzO-Cl ~, MW-205. 71 This was
synt hesi sed 1% 83T t andard Procedure 2, using L-Alanine (2.0g, 10
22. Smol) , Cm%xgunisuﬁ 229350128?325 JORkR.), Praue (@E@thP'lfSQOQC(a?&hﬁc C-

nonohydrate (4 t ol uene t ol uene sul fonate

T S b dshd (GD IR d-CRirm Geru S BrD)s besec] 65O, 1800t o
51 1 - ) 3 By, 580 RAeRITE Haot 52 01 S ABRl, L mr 1) 50. SroL)

p-tol uene s oni'c aci d nonohydrate {9.62g, 50.6nmo1), and ‘tol uene (100mt).
L- al ani ne cycl ohexyl ester hydrochloride salt was isolated as a white solid

Hoo, ori o), Lrashrde sl MR BERRdrockiohidly § 6.1 2L s Tt ¢

(3H, d, J=7. zwuom,ﬂlﬁ)w%mnm 33 20 (6H, m[C-x]s)~ '3C NMR 8 169.5 (CO),

754 (00 18 Gl SHiRlea, R0k SR e RGO b, PRl T

CASH=~N~8 , §.0@mol) Wﬂi&ﬂﬁnﬂ&:h]’dﬁd% (Be67nsy O0AgIoNCshRtytbus tnérerB] A1TIBM),

Procedure 3, u5| ng |- AI anl ne c hex ester h drogﬂporl de salt d

3. 4mol), PA&m FRarticsacy msﬂwlmeé e ing- Wgnitd omﬁ?mol) in
DCM (60nt) . eyookq C Qg

(1 129, 95. z’ﬁ W%b%s@?g?%d 7%%1?%}25 |ve3t)a§Igs S3I§I‘§ (Im{})lo%%g

"P NWR SQIQCBCHQ)O?(ll) HNI\/R8 44733(2Hm0 Ph), 7.32-7.20

(11 m e oo Wbl [5Gl SR KL s -

3H, d, la), |.49-1.32 (6H m CH33CHz-"m +' p'). SUBSTI TUTE SHEET (RULE 26)
7 March”2003 WD 001 18775 PCT/ GB99/ 03207 = 39 = ~3C NVR b 172.5 (CO),
150 1( IpsBhe@hidnmgmmlfasmnmﬁphosnbonpc{ﬂquidmo 121.0 (" o' -Ph), 74.9

51.1 ( l\fW‘ 25.6 (CHZ- "p'), 21.0 (CH3al a).
(1S 4R) - 4- (E”%ﬁﬁ %l'c’y opt opyq am no- 9H puri n- 9-yi ) - 2- cycl opent ene- 1- net ha
nol 5 O Pbenyl - (c-bexyl oxy-L-al ani nyl ) - phosphate. Cf1707.
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C=9H3aN~Oap~, - MM595. 635 This was synt hesi sed according to SEAM% 003

Procedure 4) using (15, 4R)-4-(2-am no-6-"'

cycl opropx‘ll(?@i/] Q-HQH- purin-9-yl)-2-cycl opent ene- 1- net hanol @é@@E9/03207 :

0. 35nmo1l)) {#g (0.7mL, O.7nunol, of a 1.OMsolution in TI~"), in THF
(3nl) and phenyl-(c 10 hexoxy-L-al ani nyl 3 phosphorochl oridate (2.28nl)
1.05mmol, of a 0.46Msolution in THF), at roomtenperature for 24hrs. The
crude prod UCFhid\Gias M[HeEnbéﬁCthdeﬁk v S@dikd ﬁ&ed%% bafsng IﬂA@bﬂ@amcﬁﬂlﬂleﬁﬂ? n

2.5-3.0% MeOH 1 n to give the pure product as a pale | I ow f oarfry

solid ( 199ng:§t6951 C’rg@S 04 lNﬂ?hOPGJ)ﬂ:ln@ 068, @bﬁnel;LS 94mmeb angy 1 .03g,71.40ml,

| H, d 3) 1+ T Ph

6 5100 T H DO TR §S y'?;@g%ﬂ%eqﬁ%‘?'«s??ﬁ&de bbbt by il e e Hoflt byt

H, bs, H 1 ) n:'ﬁi‘ eﬂnlﬁ Abligive a B3 Inmol/nfl Gokatidn tHatheas@edd) withbul RertheGRirification.

(3H, mHS +N 92‘*3 3 (l | H, m CHal a), 3.05-2.94 (2H, m H4' +CHcPr),
2.73-2. 635( 19-869158:3:1)-1. 69 (2H, bs, CH2-"0'), 1.62-1.53

(2H, m CHz- ) 1. 45 1. 18 (9H, m CH3al a+3xCH2-"m + p'), 0.76 (2H, d, 2Hof
CHZCPr), 20 0.53 (2H, bs, 2Hof CH2cPr). i3C NVR 8 172.0C0, 158.4 (C2), 154.8
(c4), 149.2 SGRHa(Zenan-&cpsloprdm;amm9-59113pl(l®29jyl)-21:&¢|¢pep(®)-,1-metbalml( c3'))

6133886( (. ))F@;plgen(%g?-fs(pagyg agu?cgprgﬂ@sl sty Qi)ph; @13%3&@2}%( %), )7238. (00

(O cPr) ) e TR0 (0006 W) 507 3 (205 Mkl \S PAB. For
| CPr + z 9 9 or
Cz gH390s NPP Thisgwes Baithsgigedygesord dingoigStandeydp “dwﬁcus%awg (2-amino-6

99. 89 10 % % A5nig 0%
\(/vat er /%S(Sm Q:gf %%ﬁ%lgﬁ?mggﬁ%@%ﬁﬁmﬁ ethaﬁ&slt er zgs/g?%chl ori ?01)0

C~oHs aN~o:anuMw312 A1.005 syiytien \igs TEFht(@8Imbef. SM})dwb phenyb(lzpmpartig acid

(4 Tont. a3 SRbDstnHnochibrilfie (330N Whiiln A HRECODORIZ AR EF
March 2003 \\1fl)|aié AUGINRGI/ OBt MpaaRrel forr 4fbreo The cads nradt%g.)as Purifichby ) |

(Sorny) ' <k e, 255 HHORIHCE gy 3’ wkeAR 1.4 45 %W%S%er

MyS04, f||thﬁ:ISrﬁg)(3210w filtrate reduced to dryness to give a yellow oil.

This was neyjralis HCI, stirred for 2hrs, and then freeze-dr7ed
to give the yﬂ?’@cﬁqc}\yrgg‘s hit as a white solid (4.32g9, 75.8%. 'g I VMR

MeOH dd) : bR 5-Cr 58
ESH d, J= )7 21ﬁz CHSaIa 1. éfmf 20 4Hb@mio-7p@.)l7@976§|(b }g ﬁ%;);fb
)

NVR. S 170. ﬁqsq@)i,m,m HNH A 79 w@méma) u’iaﬁls),

26. 4 (DC?%, st Qe 15 ( o )
Pbenyl (%%Xénéﬁﬁet boxy- l aP;krlli n ~’5‘%sp orgcsrﬁ orﬁalc?a‘% légt‘il—k:'li\l‘ls 25|2-> Ch,
W35, 62 THEB,myEE 28 BEisPstofac cHE Qi ngl.b6¢-1SRandaHdndedcelifle 371873 g

ProP(O) Cl2. (Br P b0 1 | P ARH A sart. G 31 nunol) {n pow

5(; gogﬂ@)) me '?NMR vsomcaécc@), $rmec(c0),emrswke2)plsmvom4)asszls yes)l vs2. g(‘bpsé";\L/R 103
0 ich was stored _in 1V . S on, 3 :
9. 35, 05 Eh), IP7.8(CR PR %($6&§%%> ‘F\Fg}"gb §%g|4i%'}hiéztpl(1"pﬁjp§vlal a),

4.04- 4. o ~ 24713

(3m dd. 2;%9 fé%}'*%s (= mggsda (8119, 343 Q@UH%) ssﬁmcﬁ;)i%zélec(ﬂlé&? 15g3h1,

(*ipso - Ph) 39.1230H9h(),3ﬁ0 )ZdeCHCﬁ)ps-SF(ﬁﬂzcﬂf)Zl 0 (o' -Ph), 71.4 (OCH))

519 Eg@' f‘j\gsﬁ%‘h&%w 0028, 667 F 3% M+REH.7 (CH2-"m)) 25.9 (CHZ'p'),
a

(1S, 4R) - 4- (MsiBABDFﬁ(Qg}bbﬁmﬁpyd;mmﬁBé.QWS}jOrfonn@Sgﬂ31—7310,ycl opent ene- 1- net ha

Gor-ontonp HPLEL BT BIFOYRRG O omtsaohs RaRE FARIGS: 1P afi gomine

F E%CZ%’ r ?éomm&r s - opyl 9H- 9- | t 1-neth
am no- Cl opro am no- Url n Cl opent ene- ne an
a8 59 9 e Obt s 15561 cam

ol (100ngy, OR3IB¥MTeL(N-Hst.): B§RBT (Qﬁsvr)al 1 dpromglic (G-6sir.), n
TxF THE,
(Aot ohoxand ST ICHAB0, RRF6K (- Cisym det), 12624 B=0) W1213 B0y 1S3 (6

a 0.51 Msolution in Tl~, at nomtenperature for 48hrs The crude product
was purified by eluting SUBSTI TUTE SHEET ( RULE 26) 17 March 2003 WO

001 18775 PCT/ GB99/ 03207 41 with 4-6% MeOH in DCM and then 3% MeOH in CHC13
to give the pure product as a pal e yellow foany solid (16i.lnmg, 7S.6%. 3 ~
PNI\/R:b3.99 392 ( 1:1 ). "HNWR b 7.40 (IH d,J=7.07Hx, H8), 7.24-7.19
(2H,t, -Ph), 7.13-7.03 (34yBsTiruTe @E@igﬂ&@ﬁgﬁ 96 (2H, m H2' +NHcPr),
579(1HqH3))545{1HdH1) (2H, bs, NHz), 4.16-4.01

(3H, mOCHz+NHaIa) 3 98 3 88 ( 1 H mCHaIa) 3 86-3.74 (2H mHS ), 3.073.00

A SN NS




7 March 2003
10 ~ 3C NVR b 174.1 (CO), 160.2 (C2), 156.4 (C4), 151.2 (06§ 15 17,1

("ipso -Ph), 136.7 (C2')) 136.0 (C8), 131.5 (C3'), 130.0 (' m-Ph), 125.2
Ph o' -Ph), 11S.1 (CS)) 71.0 (OCH2)) 69.3 ci'
S0 (CLaW@“"“%% 1 (04'3, 37. 4 (g]-lc?-lz() 5. § (ca)g, 29. 9((C%Cj’68§99‘33§°7( .
(CHz-"m), 25.9 (CH2-"p'), 24.2 (CHCPT) 54215 (CH3ala), 7.8 (CHZCPY). -
ES+: 2 5103 (509 Mekk), 6323 (100%MNa' =, 6333 (MrHeha~ 15 IS FAB:

(100% (1005 L2710 Q3o G35 ¢ eship (et 1 3 %ﬂ?@?ﬂ%ﬁ%ﬁﬁsﬁé So0%6

wat er (55m Hdgf)). 4- Cbl or opbenyl - pbospbor odi cbl ori date 20 CsH, O=P~C13,

Nl W=246. 43 Phosphorus oxychloride (2nl, 21.5mvl) was stirred with
anhydrous diethylether (70mL) in a 250m RBF. To this was added, dropw se,
a sol ution g oﬁéﬂmmbﬁﬂ@hxe( 1:6t8x bydrocBote)saltand anhydrous tri et hyl anmi ne
(3.0nt, 21. n¥m) i n anhydrous diethylether (30nl) at -80C. This was stirred
vi gor ously @HyNeQ:EyMWHA21JAd | eft to rise to room 25 tenperature over

| 6hrs. The | et hy%g@%gj%gg%gqrﬁﬁg Q%Qﬁ‘aaﬁiaﬂo ell! b&l §%yagﬂeéy$€-qla§m% (4.61

filtrate re e cru robluc as”’a
g 87 29 . g I}IWermol)f}n%aﬁ&) (30m3)CaﬁdMRlonﬁl dh‘]kﬂ‘ldé (2.56mk GSBﬂfo)) ThSproduct
-Ph), 130.7

4 CbI oropbeWﬁls? %@E%&W"ﬁﬂﬁéﬁéﬁ r?%sphorocbl ori date C~oH~=N~O P~Cl =
MAE246. 43 T NF@Q beeshsey aggQidi gmtt@}@a?nqaﬂsd BrocedH)e B4 S68”9
h ester hydr

L- Al ani ne ne ochl ori de % and p chI or ophenyl
phosphordi @H, erHhatveCHzZ), bp6g 43S(UHSTF.CS*)JIE365 EE T4 RLp ) 1.05-020NBHatp-2003
WO 00/ 18775gﬁ§ﬂ (GB99103207 42 ° 18.7mmol) and triethylam ne (5.21nl,

37. 4mmol) i nhydrous DCM (100mL). The usual worl cup yiel ded the crude

product as BcQ@URy!19935qCMIeST (OCH:)/ S8 (CHald))B8.2HCHE), 886 (CHY33(h+30.7
anhydrous THF (20ml to&iﬁ)éza Q. 6M sol utjon that was used wi thout further

purificati o@xC 2'3)’ o\ NR 64?3"255?@50(121'"&) '"HNVR 8 7.36

(2H, d, J=8. 20Hz, ' o' - Ph), 732722(2Hm m - Ph) 469{IHd NHal a))

427415(1HmCHaIa 3H, d, OCH3

(3H, dd, J57. ml-map -cyg@ L-glaning)-p m@yrochwdete( i pso' -Ph), 131.9

ECEB rhg P%n(,d‘ht‘?PMWL%gﬁz( o' -Ph), 53.2 (OCRs), S0.9 (CHala), 20.9
al a

S, 4R4- ( 2- armns)w@s synthesised pscording to- Standand; Rrogedpirs 3pusing-3-6jyclohexykLalanindhanol

Wi seo. 02 RGP sEL priRBlonadloa @) B BHASY ThOmOIC Wanty Jsiipdp; =

(15, 4R) - 4- (tﬁgmyiaﬂﬁneG(DEBSml 6.31mmol) in DCM (60ml) The usual workup yielded the crude

o armo ) etges = patons ) (1 she o SRRE el e FEIE P e gagn

4- chl orophestg}ﬂm,{,met hoxyL- al ani nyl ) - phosphorochl oridate (4. 37ml 2.62mol,

of a 0.6MsQlutio n anhydrous THF (13ml) stirring at room

t enper at ur e??HW}r#rgg Eﬁﬁélé ude p)r/oduct was [(Z)UI’I fl)ed by el gtl ng with 3%

5/20'; %3 n gHG NME‘SZGZ)P{M@UF@}%PMM asyyhiyhe f(garm»ﬁql pdplgo GA64.38ri g,

(2H, m m E(Ml,qNHde)J éégt‘éﬂqt Clbi,m;ﬁmala)is 9’9&2&8@ ddlédsipﬁsiabs 1.94-1.90

H s, Pr 5.45 1 Hbs, H1 4.96 (2H, bs, NH~ 4.11

oH, b ﬂﬁ?‘é%&%“sﬁg? m)CHaI a), é 62 (3H,s,oc)H3), 3.0(7 )
HdJ59HzH4))252 2 (1 Hbs, CHPr), 2.76-2.64 ( 1 Hm | of H6' ),

.64-1.59 Qf H6

201 d. 926, AR SianRboErsysloppoiAnbie L puFed- PR A sPppentedRt mopanal

(CO, 160. 4olpheényl-( illﬁﬁ:o?ty(?ﬁéb)clohkﬁin@L(ﬂﬁimylHﬁosbh@td. gfIvosPh) , 136.7 (C2'),

135.9 (C8)) 131.6 (C3 130, 5 -Ph), 130.0 ( mi-Ph), 121.9 Ph
115. 2 Ecsg )Cﬁﬁ.whlv & 1}“)“"5@0%@ (gzlp , 5)2 9(oc:H3) 50. 6 %CHaI a), 2600 0)4 ),

34.9 4 . 693,

337 010 A% 50 VP 5@9&? id actlrdite b Stiigard Procealird & Waig (s A (o.and ifnds

(45ni ns), LyciepropyleminoSThpurd)-p-yIEURSalbferREe-IHEEHRaoRUL E(liﬁ)lg, 0. 52mmol),
tBuMgClI (1.05ml, 1.05mmol, of a 1.0M solution in THF), in THF (4ml) and phenyl-

(methoxy-3-cyclohexane-L-alaninyl)-phosphorochloridate (3.5ml, 1.57mmol, of a 0.45M

SUBSTITUTE SHEET (RULE 26)



17 March 2003 WD 00/ 18775 PCT/ GB99/ 03207 43 17 March 2003
4- Br.onopbenyl - pbospbor odi cbl ori date C6Ho0ZCl xBr~, MA289. 87 ' This was

synt hesi seqydyyo/is7tet hod anal ogous to that of PCT/GB99/03207 -
4- chl or ophenyl phosphor odi chl ori dai e, except using: Phosphorus oxychl oride

(3.299, 2ntl, 2I.Smol), and 5 4-bronophepol (3.71 g, 21.Smmol) in anhydrous
di et hyl ether (70m), and anhydrous triethylamne (2.71 g, 3nl, 21.Smvl) in

anhydrous di g&t}a&%hﬁm( 2068 {em'E@ﬁn{r@f%FQMQQ ARRS 241, amsionar phé?ﬁ(:ﬁ&&epm

tenperature for 16hrs. ‘After filtration, and renoval he sol ve~nt, '~ the

product was Bisyeiohexaner-alaninyd-phosphenerioridsterdgml, 812126%01 Qf 0. AR sontwnas ( s) .

149. 0( "1 por THE) el 39065 ap e fon iyt ot B Byf v pigbls wal pualhic

4- Br onopbeny by (elmmgcmyh B%aMaOHnyIQHmhcns@lﬂwncmw MeOihﬁreCHﬂle-to—giv%ﬁirBr ~,
MA=356. 55 %2?;}?1'}13@??3@ h il sed lgg&grgglg St gnilgrd r;ocedure 3, using
L- al ? mol ),

4- gr S%Bﬁenyblpmmqulgbggr date (1.829) 7 16mm1) triethylamne (2mil.

14.3mpl) in 70 . The usual wor ku i el ded the crude product as a
yel I ow oi | (QHNMT(K 87 7:59)(1H»¢H8)h7 B3 léﬁﬂ-&),ééPh)n 6?91K11(1,§M)Pr)r,6(§| (H.H2),524M

(i psor - ph) - 583 stihgiit),) 4315 (k=S B LRI, 2Pake,

51.0 (CHal a) j428,195° (l‘ﬂl-ﬁla%—@l){ala)( 166 (3H,5,0CH), 3.34 (1Hbs, ), 3.11 (1H,d, ), 3.03 (1H,bs, ),

S A o AR, DYE RO, YOLPAE P 05 PGB Bl 0o

C=, HzON~CBP, aﬁrq:cHWﬁOQMﬂ-ﬂJszfm)s synt hesi sed according to Standard

oo e RN S R0y 1953 (D68 58N 1503 (oMb i’ @w 8 (C2),

0. 35mMmi t U ’ - I t| . F
(5ml) anzj 4- rom@:g)ﬂhl 3 lgmggx n;)aflagnzl(n?:égghgss rp(y(j:h} ori Ca%)’eG%-gl o,

1.05mMmol, of (G6'R 58-24&%3)@ P{7i(6Haleh 4¢11|F(F)4 )a#2.p ¢ %Q)éﬁ?ﬁa), (@GHcEhBR.7 The

A T e

54.4% . SUBSW Emaﬁ@:s((4mn‘)26;23(m%wm+m‘)2@n:§ @ESOB+IBNG).44 3P NVR 8

(o1 atr y=s. P oo slhfes bp e fpifignaforc 1 5 o, ¢ o

(2H, m H2' +NHIPLLT; tr 328934 §10096)(1 00%rwaiet (Omisks),ZB8% wterH{35mirls)] 20% 6at&(45mins),

2H, bs, NHz 8- HS' +NHal 4.02-3.85 ( 1 HmCHala), 5 3.61
EBH dsng)l‘g’;gaﬂ&%!]‘(‘?&%mwm Ha4' )a)z 94 (1H,d, CI(—IcPr) " 7s. g) 66

(1 H,m ! ofagh' ), 166156(IHmIofH6 . 1.31-1.25 (3H, dd, CH3al a),

?7294?03)2 1G5 ymierg-tyoesey arino-S ki3 Declapptsnedreting) 7

(C2 136. 00((E8Qlamﬁ§l3-gﬂo£ Hﬁtﬁﬁﬁimoi%ﬁl(@ﬂﬂo 122 4 ( o' Ph)) 118.1
(' p' - Ph) 182 (€ SRR 20.6 (Gala),
b6 0 () OB AR Idh amingg-cyel mmmofﬂ-@ﬂp S-Yipayclopene Aol |

m z 606. 13 I\/B
o For CoAMABEPSBB AN MR Biigall b sie i)

CZ, , H290s2§~Nd Pmi, 51 : B3#r), ab @b ﬁ& meo’ﬂ& refaetmndmme l\mzextﬂmd: witlR IXEM3 82

(009 (100" e R TS Ty T e
MAE228. 97 Thiséproyanols ynd Ipasifisd dbybflash mimhndclmmm@gaphy tgeadiéntt eloing with i-
4-chlor OphcnﬁlrloH:HzO:NHg (11:1:1 to 9:1:2). The appropriate fractions were reduced to dryness and
freeze dried to give the pure product as a white foamy solid (106mg, 95%).
30 °'P NMR (D;0):- 5 8.62 (s).
'H NMR (D;0):- & 7.79 (1H,s,H8), 6.08 (1H,d,H2"), 5.77 (1H,d,H3"), 5.35 (1H,t,H1"),
3.71-3.58 (2H,m,HS’), 3.41-3.32 (1H,m,CHa.a), 3.02-2.94 (1H,m,NHCH), 2.70-2.59

SUBSTITUTE SHEET (RULE 26)



phosphorodi chl ori date, except using: Phosphorus oxychloride (13.1%8,‘2020%&,

2l . Stmol)) and 4-fluorophenol (2.41g, 21.5mmol) in anhydrous diethyl et her
(70m), a yfirous tricthylamne (2.71 g, 3nml, 21.5mmD1pCiraGEenkyzinous

di et hyl et her Onml). The reaction was 25 stirred at -80C for 4hrs, and then
at roomtenperature for 2hrs. After fibgration, and renoval of the solvent,
t he product was obtained as a clear liquid (4.08g, 83.099. 3'p NMR s 5.50
(s). ~H NM3y & H4 2%?0214}) 4219 (@H,ﬂem)ofcﬁzpa I((fztiﬂd@ﬂ@) 3%'311}76@1&11 of 3C
NVR: b 159.7(" i pso' - ,122.6 ("0 -Ph), 117.5 .30
4- Fl uor oph@h&tﬁ%?ﬁé@ﬁ(mé{laﬂf sphor ochl ori dat e C~oH~= N O~P~C1 F~,
MAE295. 65 ;EH &E)'B% ME 26) 17 March 2003 WO 001 18775

PCT/ GB99/ 0 [ ‘hesi sed according to Standard Procedure 3,
usi ng L-al MﬂprrmﬂdlﬂdtccbnﬂdeB h§5a8 b.Fmdrat38468790. 1. 0g, 7. 16nmo1l),

4-f 1 uorophenyl - phoshor odi chl oridate ( 1.64g, 7.16mmol), triethylam ne (2nd.
14. 3)mmol1) in DCM (70mLl). The usual worlcup yielded the crude product as a
yel I ow oi | -Qﬁ.M-c ¢ 1¥in ﬁﬁnt 145 - 0. 56M
sol uti on. 51(814]%741(2 y Wgﬁy oS}HJ-b 93yT 7)“%@%&3%? lgélflyﬁ?aoé- Ph),
7.12-7.06 (m-plnpxnrrl)m;phw«ﬁmqnommwtmm a) 4 22 ' (I H bs,CHala), 3.82

( 3.“p2000'. o 1S} tinb-S bbb einp: ﬁfﬁaﬁ?—@vﬁ%—*%ﬁﬁ‘&%hﬁ%ﬁgs
(0043) {gp )@rcmbmpyy-malmwu}@lhmhm (100mg, 0.19mmol) was stirred in H,O NEt3 i
hol & 10 nUismio b &R Tf {Bieh 1 e Peacim Ape o st DEM fatmD, anfime ™' "
C=, H=ON~-Os Egfebus 1%54&:&& tol&ryréab. STHEGEsuStitip Suiidll WadsaasiRded iin GsopfopRicingar d

Pr ocedur e 4 usi ng

s 4R) - 4- (2pamﬁq¢dmysfl8fb icolyra shromatogsaphy adiept duiing with ¢ PePBLANHs (1 hdt hanol
100ngy, 0. 35 F), in
T HF (5ml) gagg%)l% %’i %Egkﬁ%n%‘gﬁf)axgreéﬂggaam%% %ﬁgyﬁ rocéﬁﬁgrql{'}ag‘elé

(1.89ml) | paSyprodict asfa whit f@e1y sobid (B8%)n in THF), at room tenperature for

24hrs. e e under reduced pressure 20 and the residue

col umﬁel'p "T’Wgﬁﬁ%ﬁé g‘?‘é‘?g )chl oroform and then in 3% nethanol in

ggl g(rysufonrénf\l mNR xéezt hmpwm:s msndmtz qmmmlsamgu'gwsmar(mmw (5@2 Ony,

J _~

7.21-7. 14 (HHHH6. %‘Hzﬂﬂ&) 73?)’s éZE%JTf’zﬁHﬁ’H%)L Pﬁ)70 %6% (éHmSﬁah)icPP)Ol

?Zaobg &Mﬂﬁﬁgx& é84 ?1 3153. ﬁﬁ{zﬁéﬁkﬁ),*ﬁﬁ 2. éé Aﬁ ét'JH? Gsﬁﬂﬂ) m&,ﬂo‘f ﬁé%, (1

H, d, J=6. 03M7M8)(1H3n03>f(cﬂz), a: (;H;d;ﬂﬂ OEHB alah 0(7910118 &zli,qdﬁ 68Hy.2H

1.76- 1. 1.35 (3H, dd, CH3al a), 0. 89-0.83
(2H, q, 2 fg%gﬁm?'gﬁg&-t@é%c%ft&,2Hof(CHchr). ~3c) NVR b 174.4(C0),
| 61.5 (C2) 1*0 RMR3-51EB.%(COp'16 PR)(C2)1,3678 (CB)) 151.5XCS),(188)5 (C0), 1328 (cs),

(o)™ 60, S0t 3048 ¢, 840 ds) @%&ﬁ)} s gCide, AT41C e (G 28,

(C6'), 24. Ll P1Y (CRald), 1qm4cp} 7.8 (CH2cPr). SUBSTI TUTE SHEET ( RULE
26) 17 March 2003 om% PZ’? PCTI GB99/ 03207 HPLC: tR 31.536 ( 100%) - (
WteM)3 S

100% wat er N( mns), 20% water (45m ns), 1U0% wat er
(SSni ns) ﬁt&ﬁ%ﬂﬁm& 2250165481 el dhiApise) e78¢pHA0ZP~Cl=h, MA+336. 07

Thi s vvas S esised by a method anal ogous to that of 4-chl orophenyl

Phenyl-(ethoxy-L-alaninyl)-phosphorochloridate.

C;;H3s0«N;CliP;, MW=291.67.

This was synthesised according to Standard Procedure 3, using L-Alanine ethyl ester
30 hydrochloride (1.0g, 6.5immol), PhOP(O)Cl; (1.37g, 0.97ml, 6.51mmol) and NEt; (1.32g,

1.81ml, 13.0mmol) to yield 1.85g (97.4%) of crude product as an oil that was stored in

anhydrous THF (10ml), to give a 0.63mmol/ml solution that was used without further

purification.
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phosphor odi chl ori date, except using: Phosphorus oxychloride (13.%6}2%,
2| . Smol), and 4-iodophenol (4.72g, 2l.Smmml) in anhydrous diethylether

(60nl), a ?3@%%%5 triethylamne (2.71 g) 3nml, 21. Srnnoi;}:-ry%bgg@mwous

di et hyl et The reaction was 10 stirred at -80C for and t hen
at roomtenperature for 2hrs. After filjfsation) and renoval of the solvent,
t he product was obtained as a clear I| i1d (6.2g, 85.8%. 3iP ~ 8 4.72
(s). *"H hl H d, 3=8. 59Hz, -Ph), 7.06-7.02

(2H, dd, J= 8%6%&19 h§ 615 R 8 149, 9( i pso’ -Ph)) 139.8 ('rn'-Ph),

122.9 ('o 1 :
4- | odophenylﬁ]w%ogégﬁfsa aﬁlldné gh)bﬁgéghzgr(glgﬁ?’or |-|-cf]atpt-§l)’c4 o (H-I{Fg%al%l
MM=403. 55 ThHs 5488 HnQCidsiCiath)dciset .42 BH,1d0CHL iy 331 30 €3Hidd,Chlaala)si ng

4 odophanyC ANRHRL B @@Li’foﬁé@&%}rﬁﬁ% 3 53R 67 P 120804

(2. 14.3rgpdiocl), By @ﬁq 0.9 iggball HJdR).yi el ded the crude product
as a yel I ow 0l {Oi‘{}g), ( [0% R\%ﬁ‘ was stored in THF (14ml) to give a
0. 51M sol uti on. 3PNI\/R 8931 9.08 (i:l). ~HNWR 7.74-7.69(2H, m b' - Ph),

Zgﬁzd70%235&94%%-'@@«r@ﬁwcéé’vr&nﬂhﬁga@%ﬁ?gné‘-ﬁ9 @igppiteRe 1Bl ° 2o o
( Ipso Ph)o.mﬁ&yﬁ(e(hmdj?mmnszmspﬂos@hete en)s87.90. 4 (p' -Ph), 53.3 (OCH3),

9 (Crala)) 208
(1S 4R) - 4- ( HWPAB‘L 8 "I' ¥8py! ar oi no- 9H- puri n- 9-yl ) - 2- cycl opent ene- 1- net h

anol 30 g[ﬁu ﬁfé&iked(d&&rhﬁxg%‘d&aﬁdﬁﬂ' Pootadurd B OsaRA {18, 4F0E 4. (B &nino-6-
C~i ~Nr Gs 3.48 Thi s was _synt hesi sed accor di ng to Standard Procedure
4, using cyc]opropylammo 9H-purin-9-yl)-2-cyclopentene-1i-methanol (300mg, 1.4mmol),

| Croong, - GRAMAED Ly SoRRRRIR THF) T30 i indy ol gl CABEEL SN 16775

PCT/ GB99/ 03h0sphérbchleidateC(0.4M Aoiution . inrfHF) (6;45:@1. 3. lemmi) in japhydrensTFHF, in
THF (5nl) dophen tHOXYy- el 05nmt,
1. O5mmol , 329’31% "’g a/tt"g%”"ﬁ} ne ﬁheafog’ni@wo errpe:}g{’éﬂ\/\l{gyf‘“(%{s pi%ﬁ&%g
sol vent (waolupiiichfuinatoptiaphy rebiting evithp2.8%sMeO©Han CHClg ta give thecproduat as1e gale n 3 6%
met hanol in chl qrof %%Eg%hen in 3% methanol in 5 chloroform, to give
the pure erGHEI\‘f?MB‘s&g ’teYoany solid (82. OTg 29.9%. 3'P NV\R 8 3.92
(s). "H NI VIgRMR: 34@3 3795@(2H dd, J=8. 65Hz, ' m - Ph) 6 98

On?h)s 7#@—1&419)

, J=8. 20Hz' o' % sl H, bs NHcPr) , zé, t, H2'

) SH5NMRH15d 739" ;IH,@, =h 5qHa.HB); m.az)7)184( m1=17

P (<%§' ) dgodgtl (A aHLaby, Selh | mb%%% R
b512zl?lgf ms,mosm-msﬂmay =5, bjsmHezss %Zﬂéqmmﬁ .13+2H5s)NHy), 6)30—4 14
TS TRy APl (B GEt,C S Sl b G 1y

g) 122.(H(d,Je5.74MnH4"),122.9 ( QH,bs,6RcPr)( p'n-ens) (GH,m,lﬁﬁ H6Y, ) 1.664.53

() Saa %?'%%ig?ﬁﬁﬁﬁkﬁ?cﬁ%%%k@ ¥ bl R R TSR o) )

20% wat er (@H mmﬁﬂ%@mcﬁ),osﬁun%);)z}n&Q%ZMer (SSm ns)) 20 L- Al ani ne
(3- pentyl) es er hﬁrochl oride salt i onyl chl oride

(1.6 m ,250.'"®2 8.3 6eQ), dS8 B ED, tléG-Q (5314),r1r58& Q,Qﬁ)ulﬁocﬁ( ipyo’ be‘ﬁ‘édnol

18.2 nl, t § L
nut es tﬁgﬂgf}*a??%)m%“?mr%%@%?“ R ST/ IR Co iy S 4 @920, o
at 60 C ovess.6RESS, 61 (QCH:)s58.9 (01%;) SO0 Qa:ualamsw R348dCSMNe 28 ACHEB) t i ng

suspensi on was,_he ex o night (the reaction m xture becane a
cl ear, col @Gﬁ@gﬁ’é&qmﬁﬁé’@%ﬁt was renoved under reduced pressure
to | eave anq@iEk* Whiz 5. OV MEDL S8 84 (284, MEH'3,563180(26 % MMNE ft ed wi th
SUBSTI TUTE HEET RULE a 17 March 2003 WO QQ0I 18775 48 PCT/ GB99/ 03207

7

di et hyl 36t 8 FAB P.aoquites S8e.22808\, ound 36&428k313_ pent anol . The
| ti i g dego
eaoh: corodBPG §id¢6({§2%§é (18002 o0%R, et (i) 26l iker (ALY, DOty 2
(45mins), 100% water (55mins)).

pl
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89 9. gH (d4- CH30H, 300 Mz) 0.94 (t, 6H, O CH(CHZCHB)z, J= RBP4
3H) CH3-ala, J=57), 1.67 (m 4H, OCH(CHzCH3)z, J =7), 4.12 (q, 1H,
CHala, Jvpoohs7rfs 88 [m 1H, O CH(Ci Hz)z]; sc (d4-CH30H, 7BCMEBY9/B2@7 -

[ O CH(CH2CH3) =], 15.38 (CH3-ala), 26.39, 26.44 [O CH(CH2CH3)=J, 48.82
(CHala)) 79.88 (O-CH(CZHs)i]) 170.03 (Cp9.

Phenyl ( 3- pent yl o~cy-1ral ani nyl ) phosphorochl oridate 10 OIll PhO-P-G 1 NH O

15 M O Pre rﬁﬂsmqw HktF'Q 1t794 §t(@ad>afrq Fm@edussao %mmﬁitﬁ:”Cka‘é‘rg}’“SOB (C-

di chl orrphosphate (0. dry triethyl am ne

mmol ), L-al Hdefip 1@94ﬁe(r@1§18ymésﬁ)e125ﬁy816 HdﬂDAéP:Qawl) 111é3(3c(ém)glo2;600

pare yol | owoor oS (BB st s p S Mol EngEE) o2 o8 7,07

product was redissolved in dry THF (5 m) and used as a 0.211 glm
sol ution. (1S4Rr4é-arnc ) )
no- 6- cycli)pPhﬁ%"aﬁPieH oxyrL-alaninyDephosphoroehleridMe-cne- 1- net hanol

O (p6enyl (3Cp§_f|kgl‘ﬂx¢r B/ Mpwasdaytg) phosphate (Cf 1685] 30 SUBSTI TUTE SHEET
(RULE 26) é 003 WO 00/18775 49 P PCT/ GB99/ 03207 Prepared

accor di ng t Thistwasl aynth¢sised echordingito Stamdard Procedure 3,using L-alanine benzyl estet

o (0.2 g, rEOrIGE VAR R BTAROOR LbE, St S P RN o™ "
phenyl ( 3- penymdx9.2 tmalorto l?!ﬂd D5D§(98Cﬂ%))6ﬁﬂmfei mraduet that Wadistéréd th ahydioud. 211
glm solution in CHC13) showed

C.(8.,%
the reactd o'ﬁl‘rfc(l%l)e&ﬂ@%’%? @9 évmrs"j‘g‘f‘ﬁ"gl‘gt TI{‘WE}H@‘{‘F‘%@‘M UORri fi ed
tw ce by cohgr@%{ ggg:(iph)y using (i) MeOH CHO 3 (4:96) and (ii)

MeOH: CHC13 ( “el’uent, to give the product as a clear, colourless
oil, which QQINMRf'lﬁedI 414924 (\l\DH,h&ZiRlﬁnfzﬂt(Ziﬂ diGH.Ph), At9|5€4r188a(id'l. a)pd36t i on

th diet hyl 50 9. 20 8p (CDCL3, 121 Miz) 3. 89
\EIBMH (Cch(las) Yag é(%%ﬂéﬁz‘(%@%ﬁwcm 6@90 [r’r)p8l(-l CH=- cPr and )
CH( CHz CH3) =3¢ 6m723§4lc@§|4llsebagm&-éﬁh)[ 85, szﬁﬁcgm%l i3 (»1-61311

1 6' H, 2.82 1H 6" Hb H Pr
300kl mzmémaszﬂzmnogzq%(mw ATLBRIR1264, 5 -DRY). A31.05 (-OPk), 0680 i 1

H O CH), ( B (m 1H) 1'H)) 5.78 (bs, 1H, NH-cPr)
5.93 (m 1%@@%%%(@“@%}6 k&ﬁ?ﬁ% 126 (m SH_ArH), 7.51 (d, 1H
8H); Sc (CDC13) 75 MHz) 6.37 (CHZ-cPr) 850 [CH(CHzCH3) : J, 20.28
(CH3-al a), ﬁﬁé b)(}-“{__ 35- ?h? %6
44.59, 44. eé% %@Pﬂ%‘s'(’é?f'?’ﬁﬁi’ﬁﬁg%? %gﬁaﬁl‘ﬁﬁ’%ﬁ%% “éﬁ d 7739
(CCH), 113. 65 phesyl)(beifoxyd-~iladinyD]-pbesfibate. CIS834 (p- Ph)) 128.61 (m Ph),
130. 09, 130, 19’(!5‘3}@7 ’@Qéﬁ 134.56 (8C), 135.27, 135.41 (2'0O),
149. 66- 9. € d * 155.26 30 (4C), 158.95 (2C), 172.32, 172.44
(C=O; Mz {hidR)asthesibel a(chidm tezs;thNdCBBcé(ﬁquw @§in® 1S, AN)SO2-arpine s TUr E
SHEEr (RUB 2s~ 18775, 50 ani
(3, 3- di et hwcl@'@)’&wymegg{] ?j‘x\!&e‘?ﬁc eBiEns Letmanol 1 (400mg, 1. 4mmob),
tBuMgCl (1.0M solution in THF) (2.1ml, 2.1mmol), and phenyl-(benzoxy-L-alaninyl)-
phosphorochloridate (0.46M solution in THF) (9.2ml, 4.19mmol) in anhydrqus THF
25 (20ml), and stirring at room temperature for 64hrs. The crude product was purified by
column chromatography eluting with 3% MeOH in CHCl;, and then 2.5% MeOH in
CHCl; to give the product as a white foam (82.2mg, 9.75%).
A second synthesis was undertaken with (1S,4R)-4-(2-amino-6-cyclopropylamino-9H-
purin-9-yl)-2-cyclopentene-1-methanol (200mg, 0.7mmol), tBuMgCl (2.43ml of a 1.0M
30 soln in THF, 2.43mmol), and phenyl-(benzoxy-L-alaninyl)-phosphorochloridate (2.2ml of
a 0.46M soln in THF, 2.1mmol) in THF (2.5ml). Purification by column chromatography
eluting with 3% MeOH in CHCI; gave the pure product as a white foamy solid (90mg,

21.3%).
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NH2. HO O Me'® O PCT/ GB99/ 03207 10 Prepared according to StarndaidBt®Bedure
2, fromlL-alanine (1 6 g, 18 mmol), p-TSA nonohydrate (3.8 g, 20 mmol),

3, 3- di net hlo Ew ;1-of (2.2 nl, 18 mml) and tol uene (100 papgpdoRRY@r Si on
to the hydroc orlde salt: the p-toluene sulfonate salt was redissolved in

CHC 3 and washed with 10 % potassi um carbpgnate sol ution and water. Tine
organic |layer was dried (MySO-), $ltered and the sol vent was renmovod under
reduced 15 prgs dpsgyihve (1Hg crude product as an oil. Ag. HO ( 1 M,
was added and the solution stirred for 30 minutes at room tenperature. The
sol ution was 'Hmﬁoﬁ'ﬁbdﬂ,dﬁﬁb VB3 his (1PHmnORbdTHBR), 64 06.(ds(1H,myH2t)e 596! i d

NE é%xwgbsm%ws%&ﬂe&é SRgli, 3% WLt S0s epdee, ag6 7))

4115058(? CH%HaI(a - gli), 4&%@5 ZQHﬂN}ﬁWI&@é?S?QQFB agl(lgga@mow 163 1"5£H2)85
(CHal a), 64. (1}1,14-@)@@@‘_&-; 81 P2 §5c2. 2{))(1H,m,lof ]H6 M, 1.74-1 é4 (1H,m,lof }216 Y,

N 0 N O SUBGH it HpiET Pt BB 0t R e R T B b & ©
gCT{ﬂGBQQ/ gSZQﬂ—I,ERr)P(r)epar ed according to Standard Procedur e 3 fr om phenyl
L) Ll aniaengs: 11T R ssalcel 1R SX6OCHBEr Khosthi. 236¢o0. 632
g, 3.0 ol )); ‘i fyey P@Yg(ﬁlg)érrhs QSCSI)' )1316"393 yrmds (m%gcizs‘ﬁaﬁmﬂﬁgﬁ 1&8% as a

clear, pale "ow oi g (g 53.92
T he proda@t (wSn), eléﬁés(dnv@lih) 2ﬁ9!{p‘F0HF), 12651 €ip YORMG1 LskeC (5:52D57g/m

solution (1 ,

S, 4Rr 4-(2-arﬁ£ﬁ§3pé‘)’c§/80? Spr pstBaﬂqHala)Qﬁ‘S& }i 334 (C)6 )2237 Igﬁlg tzelnoe(q'l‘r%a?hanol

10 O [ phenyl 73 @HicPret hyl - 1- but o~cy- L- al ani nyl )phosphate [Cf 1687] 20

Pr epar ed accg‘irggiﬁ_g.g.t q%é ng Puog&#& 04##@0 7 (20%. M+Nz*

(1S, 4R~4- ( 2- -6'8510 %r ’(Ml)n §é’r - ’?/#5)9 {?M (ﬂ)ae)ntene- 1- net hano

(3131 ot Y Dt o oA, B phos phiar acht o et 2y (3. & mphﬁf”yl) 208
ut ox [

g/ m sol ui$ oftPLE: 1R-‘?ﬁw%Q¢99§r§ di% ‘I’”E‘H’f?é “‘%& ?0%“1““19(’:?3%8“ OMateR(45pins))

showed t he rqagdivater(Ssmifs)ponpl ete after 1.5 hrs. T he crude residue was

purified tw ce by columm chromato usm MeOH: CHC13 (4:96) as al uent,
to give the PRoZSS G¥-Hatrgy 2323 30&563 &’e’éi"bll 4. L KCTRstEd| 1585 i (@rematic Lwhi t e

f oam af ter t@gg')”ﬁSSW(@-McPPeI\S)q@@r@@Hﬁ%nWe%C?&ﬂ gtzlo&t)hqms@éﬂ@i a 1)0 5

mol, 69 ¢

CHs-cPr), O. Qessgqlefzw Cébde@qsﬂdlﬂr()nonoﬁubwqr@tlc 6&*}&@@ CH3)3] |.41 (rr) 3H
CH3-al a), ,h.57 (m 2H O0-CHzCHE)) 1.74 (m 1H 6'H ), 2.82 (m 1H, 6' Hb),
3.05 (m W, CHcPr), 3.20 (m 1H 4'H) 3.70 (m 1H CHala), 4.04 (m 1H
NH-aI a), 4. 21-Alwpineki-ppy estet kydepebiniide salt, 88 (bs) 2H, NHE), 5.57 (m 1H,

1'H), 5 75 3(m 1H 3'H), 6.12 (m 1H 2'H) 7.27 (m
SUBSTI TUTE s@é‘\‘ww 167%ng 3~na) ~aHS ~. niusens 0 eWHN 1 |~-d-04d O
a; spLt ol gaol MamdyhthEMedsahserﬂmgdotStmm Procedyiet, hising Gahyghlous(flopanIo G |

(UAS L-d S GGl 0.56m8, thioni*Ridrial (8. S0 T19581) dnd*F-atanine (5.0g, 0.056mol). The

25 product was isolated as a white solid (8.88g, 94.3%).
'H NMR (MeOH-d,): 8 4.34-4.26 (2H,m,0CH;), 4.24-4.17 (1H,q,CHala), 1.88-1.78
(2H,m,CH3), 1.65 (3H,d,J=7.24Hz,CHsala), 1.10-1.05 (3H,t,CH,CH.,).
13c NMR: § 170.1 (CO), 68.0 (OCH,), 48.9 (CHala), 21.9 (CH;), 15.3 (CHaiala), 9.5
(CH,CH5).

30
Phenyl-(n-propoxy-L-alaninyl)-phosphorochloridate
Cy:Hy7N104P,Cly, MW=305.79
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h 2003
SG bt (dS,L-d “ttd-~) 882 (rv'S.L-d "tid-0) 6 SZ Lz(zHO 2 Moy

GG 99 “(8ls-HO S8 8b (-zH~tHO' H-0 6'b ‘Lz(EHO)HQ] G8' GZ " (- ZHOLHO HO- O)
Sb' 97 LWJ—@7 : (‘d S.Ld HO i (8i s-EHO) Z scir,dm,mm_

" HOE| ~- SLd "HEN “HZ " P) ZGG (~'S,L-d "HRH "HZ 'P) SZ' G
(=H-O0 HZ "~) bZ'b (gt8-H 'H '~) @b (~dS.L-d "EHO 'H 's) 6'Z
‘LzHO-ZFi O-O "HZ g169' | “L=(EHOH- "H ‘~J 6S t (sIs-EHO 'H 'P) &z

ti St " (- ZHsb wﬁé—@rﬁhesis% accdrdﬁgto $tandﬁﬁﬁ*ﬂu&dﬂﬁre HQusxﬁﬁ]Lﬁklﬁmﬁen@EbpyI‘Qt@ P) n8

'(% 86 "lon 9 PlL.t os a; se pa~-etosa seen |ltss a-~euo,ltns

auant o; dacfy ('(Chl?”@el ?“a@éﬂ’t 8 98{5’%’1)( I%Qﬁ@)ﬁh (P ZPEmaol), Jaahwlannne
| b' 4l t
~qu | SC;j np@aéém:gs 9?’5"3&33‘.‘ bdﬁ?@(ﬁﬁl i ogo‘gﬁ%assgapoy ‘éégﬁcl)t% ok &Oé)i}/cd

;I ss a; sao, ydilow ca]a(@ﬂﬂg,t%d%),t\alpslaw@s staedlinl THF {gnltagivg a@aﬁtSM;(qilutiohJ

@067’ 86S 0 "~ 968Z'86S (~f~ 2/~ (O=0 S9'ZGt 'SS ZG |
EOZ) QGSSSﬁﬁNM%EgééId?f | d- ~sds P~ 09§ SG 6b |( 69) 6bt (0 2) o' Sl
62 Sl (08‘)’cmt61t3n mO) rsol tpsatph)mo(w(m(-?hﬂ 1254t(£)oaii) 15:21 o(égqﬂm b8" Z
t “(ud-~ 9 t76 i é Hl

(- Ho_Hoc>)67|9@CHz§z5lz‘b(CH@@u2)2 %Q&CHGLNL%(CH a), 7(@22@&) (~ b) 89' bb
"8S bb " (-tHOZHO0) 9'0b “6S Cb "~'9) GS '6b' L(EH-)~J ZS 8Z "Lt (HO ~J
25 82 *(~do-HO) 69' ZZ “($lg-EH) i0'QZ “S6' 61 “(Ida-zH)) S 9 (~ SG 1~Q)

( 8 " H (1SRR)2KL2@migpisieyclpisropHaminezoM qairiy-91y))d2-Sgxbop dnden eclvinptimnal-~~v ~ t |

St andar E}/%P aﬁﬁﬂﬁ'(%rggﬁéﬁéﬁgmlﬁ%gﬁﬁgég%i%%ﬁgt gr ?8%6?11 ?cg?(r)dimr;gl ;O dry

triethyl am@%;Hg‘N,ﬁsmeasﬂsﬂml) L-al anine (4-nethyl-I-pentyl) ester
pt ol uene sulfonate salt 3a (2,081 00 m total).

The crude pTl'éiiM’éf sypilests %cﬂré’H‘ga'Q ’"tq”éﬁrp"’&'iﬁ"dﬁr“ é’§’§gcﬁD§M8§’47@‘a§’m 86- 0. 5

8p (CDCL3, 1 2ibni¥p¥lamenoSH- &.ﬁiymecyreroasmeﬂe Wasetiae] SSQLotRg, N 6153mmbly, ( 10
m ) and use aga0179 ? sol'uti on.

S, 4R) - 4- ( 2-BuMg6l 60.2mb| & y PE A lrm\dsspiupeﬂ ith-TBHE), )in THK ¢3m]) cand phenyl(r-oet hs~
| 10 | |

R oay o ML RRRME o, 03P PSSl A

(1S, 4R~4- ( Zwoamtcmpmlfwb{smedﬁmWMNanpgnﬁbé by ehiog opthrd% MeOH itet hano

lph((agylz(g ne?’%Smé‘)é"e“@%gdﬁé'lﬂ‘gﬁ%Wlw ‘“’??' forflzdnd WA (4.1 m

of 0.179 gh¥p NMR:8t4.66;8.98(1t1)mol ) and dry TI|F (10 mM). TLC (8 MeCH in

was pur 11 o WY a AR A= SoRErER RS G ol g cn i DS e B
o, o A Gl s e ot sl sk s bt (atmso, 1
mml) 69 %513 o%ﬁ%‘%@m%ﬂ:ﬂ\é i ?nscz;wag“s éég y@é@% §é\b )3?%3

(m 2H, HE’ﬁ.i—I,s'Oﬁés ((mlbzm-xa 3®Br11HaH%)[m922+d1H@§I &1 ‘aj)zﬁz‘l@z(t

3H, CH3-al a 73 3H 19
H 6 H). stfra;l%m 61 %;3%&&%9&@%#%} 26 CFLAChTskle), 05%9.80, 11

ony 17 el CHOA g ler BRLRRRTG LR BPEHIED. S o

4.99 (b2s 2‘Fc NMR) § 134.360 (160.4146,2),11 56)6, (CG34) 9151 h](CﬁH,zpsm-Ph)PrBéch(CB’),l-ﬂ?qS %.10

1H, 2' 7.79
(G- cpry, ©ndat2 .7 (h'hwy (el 2okl g PReAreli ¢ 58249,
46 11 (a4 O g0 I Ned (AR USRS ‘C’é‘&’?i‘?é‘c?;? el Sy
115. 25 (5C)(,Qliz§Hs)5221 5(1:&8%6@ (197&2;‘295@57 ZE&H&J@?)) 130. 04 (m Ph), 131.59
(3'C), 135. ﬁgfgaqm 53535(11,@% @53903?0%)1\4415)1 08, 151.17 (6C and i pso- Ph),

156. 70 (4CQ) 040é 174. 00, 174.10 (C-O): rrrlZ (FAB) 598. 2883
(M ~f ~, BOZEMS-FMFT ﬁuﬁs@?rmcﬂémﬁh und A5&:Z438 (cycl opropyl nethyn

5017 TP e S boohlt podd ater (omins ) 20% Watth Sfhting? A0AWAIS, (4hnsl

(6.8 m, 8. ltbowwﬂtér(mmnﬁs)p under nitrogen. The nixture was stirred for 30
m'nutes, then allowed to warmto roomtenperature. L-Alanine (pre-dried at
60 C over 20 P205 for 4 hrs: 0.75 g, 8.4 mvl) was added and the resulting
suspensi on was heatod at reflux overnight (the reaction m xture becane a
clear, colourless solution). The solvent was renoved under reduced pressure
to | eave an orangdred oil which was repeatedly triturated and coevaporat ed
with diethyl ether, to renove traces of cycl opropyl nmet hanol . Di et hyl ether
0200 M) was added and the "R 30 min. The resulting 25
suspension was filtered to g@%ﬂ‘ﬁ"@%@d Elgt as a c)ream solid (1.29 g, 7.1
mmol) 85 % . 8n (d~-CH30H, 300 MHz) 0 38 (m 2H, CHz cPr) 0 65 (m 2H

~1 S o o

dHN




SUBSTI TUTE SHEET (RULE 26) 17 March 2003 WD 00/ 18' 775 55 0 11 Mpih260% |
NH ~o ~Me O PCTI GB99/ 03207 Prepared according to Standard Procedure 3,
from pheny rophosphate (0.9 m, 6.0 nmol), dry trictgaghdesbt- 7
m) 12.0 M??&;Qtﬂal aninc (cycl opropyl met hyl ) ester ptol uene B})%)onate
salt 4a (1.082 g, 6.0 mmol) and dry DCI\/% 100 mL total). The crude 15 pnduct
was obtained as a clear, yellowoil (1 g, 94 %9. Sr (CDA 3, 121 VHz)
9.00, 9.36 Th > b bYi@dsdip dry THF (5 nl) and used as a 0. 385
Sinl so 36 INRIBHRHEbulifdr BIbRRoHEE s

(1S, 4R4- ( 2- AQyH,O.ClLcMIYFI8h$6lam no- 9H- puri n- 9-y12-cycl opent ene- 1- net hanol

SHERT (Rt 2 sy was SR o S hrd PraRBre! cif i gtesr PRk
Standard Presegyr 65666l (ﬁaﬂﬁeﬁﬁﬂ& (8‘hmlf0 @mxﬁol)lana 4Rhanifte (52036101056&1:51) The

cycl opropyl am no- 9H puri n- 9- ¥u r(gc opent ene- 1- et hanol (
mol ), ~B&MpEIdugtwag nmlqtqﬁi aF By tgsqind 868 86.3%lpl ) phenyl (cycl opropyl

met h- oxy- L- &,a yI o 1

sol ution, 2&?'1l % a%‘g‘? Wg@&ﬁg&%‘% 4? rﬂ&ﬁ 88&@%&){ﬂ(}v@d t he
reaction to(mmi@ﬁ, b.153 €3H,8,J57. 25Hz,CHpada)c 1 4d el .34 {2HinsCHACH HU0.9640c3] t wi ce
by columm ch l_grrggﬁ:issphy using MeOH: CHC13 (4:96) as eluent, to give the
product as £RL olourless oil, which solidified to a white foam after
triturati On”@aﬂweavmar@mmm@@ﬂm $85YCHRIN0L (eI, 5.9 OHIGH)O1 .
8p (CDA 3, 121 %3 882 . 94; 8n (CDC13, 300 MHz) CHs-cPr),
0.61 (rr)l(loliﬁi( B CHCHY. (m 2H, CH=-cPr), 1 17 (m 1 H CHcPr),
1.42 (t, 3H CH3-ala), 169(m1H 6H) 2.8 (m1H, 6'Hb), 3.04 (m 1H,
CHcPr), 3.18 (m 1H, 4'H, 4.01 I;%G:H: CHala and NHala), 4.21
(m 2H, 5 H)’het&l-()&b(lmy-lzzﬂlamw»}’)lo hgwchigridete 1' H), 5.91 (m 1H, 3'H)

605 b 1H 2'H), 7.2S (m SH ArH), 7.51 (d) 1H,
éf%caési{%?pw B i‘( _cPr), 6.33 (CI(-I?cPr)) 5L (CHzZ- gpa))
o0 s 18 2 Qi a %hesisec) ;cca@n@ao S dnPd )Broagiuse 3( 64 L-ManisSh-bitl 68er 4' C)

69 29 (5Tt Mg (154 3 e, PROROICE) (il 2 S byl

g m Pgé ) iig(dﬁm(l éﬁﬂmﬂrﬁl)(iﬁ myM (BB} The 184al500fkBE)yieldbthd Zrudk 3% og%t (aii‘?ag) s
(Cs0). 20 LMl%rﬂ“gQ%?%féB%"gu‘ﬂl “Wﬁﬁi%? lif%@nﬁa? é’é’ﬁ%%é’éfl s:?ﬁ'lt'l‘mNHz pTSA

(,. OM ~ @PMEH%D agerd) ng to Standard Procedure 2, from L-al ani ne

1.6 g, 18 dra | ohut t hanol
21. 9 ?n, 20 l'hvn go‘{}éﬂé %?S* *'31) 4?%'@& tol(ﬁg%cc%ﬁ#)?o?zgt gf%%??o
i sol | 300
) U8 T o ot e i a0
(3H,m CH;ala), 1.00-092 (3H,m,

13C NMR: & 173.2 (CO), 150.1 (*ipso’-Ph), 130.3 (‘m’-Ph), 126.4 (‘p-Ph), 121.0 (‘o’-Ph),
66.2 (OCH;), 51.0 (CHala), 30.9 (OCH.CH:), 21.0 (CHaiala), 19.4 (CH,CHj), 14.1
(CHCHy).
25
(1S,4R)~4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-Phenyl-(n-butoxy-L-alaninyl)-phosphate. C{1647.
CyH3gN1OsP1, MW=569.597
This was synthesised according to Standard Procedure 4, using (15,4R)-4-(2-amino-6-
30 cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol ~ (100mg,  0.35mmol),
tBuMgCl (0.7ml, 0.7mmol, of a 1.0M solution in THF), in THF (3ml) and phenyl-(n-butyl-
L-alaninyl)-phosphorochloridate (2.0ml, 1.05mmol, of a 0.525M solution in THF), at room
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2H, cBu-3H), .2.39 (s, 3H CH3) p-1'SA), 2.69 9m 1H, CH cBu)l” Marh 2P 11y
CHala) J=7), 4 22 (m 2H) OCHs), 7.26 (d, 2H, ArH, p-TSA), 7.73 (d, 2H,
ArH, p- ?,89 4 d4 SUBSTI TUTE SHEET (RULE Z~ 17 March 3Q87:Bd60d4d 18775
hen cBootiLeTT, CHBOH, 75 MHz) 16.7 (CH3-ala), 19.6 (CHZ-cBu), 21.7 (CH3
pTSA)) 25.9 (CH2- cBu), 35.7 {CHcBu), 489 (CHala), 71.3 (OCH), 127.4
(o-Ph, p-TSA), 130. 3 (mPh, p-TSA), 142.2 (ipsoC CH3, p-TSA), 143.8

(i pso-C S, 31 Lare for 24kks.6rhe 6m@¢ pro8udthagphri feac hg/bmh 3% MeOH in CHCl;

met hoxy- L- ni oyl ) phosphorochl oridate O Il _Ph NH ~O ~Me O 15

Pr epar ed amcg)vcjth@l%fépw}aﬁd&? palpyeliodtigamy solid (rlé?ﬁ%ﬁéﬁﬁ) di chl or ophosphat e
(0.9 m, 6319 M 46’f¥%§5r hylamne (1.7 m, 12.0 ranol), L-alanine
(cycl obutyl ester 5l ucne sul fonate salt Sa (1.98 g, 6.0 mmol ) and
dry DCM (1G9 NMKLO& aldp. (lH‘d3J=dr30He,HiBB OH28:7.188Hppd’ hh el b 2Ht, 'of @A), , 7.04

L T R

sol uti on. bsNH 4.22-3.88 6H,m,CHaI OCH ,H5’+NHal 305 1H,d,H4°), 2.93
(1S, 4R) - 4- ?8 gnH 2)c | op ro% am no- a' ur2| n- 2) ég ( en’tHen)e - met hano

| O[pheaymi;t;s;cmsml)sl R g« ,nhlcaﬂléﬁo,nyﬁ)]lﬂﬁdéﬁmi@ +HOCHGH)3 1. 3ﬂ~
b opar e ak2br 4t B CAREERCH,: 08 A CRbrciiGuab) W O omiy Relistiiat 05207

S, 4R) - 4- ( 2cHy6yeD; o;syc(m;bs,opmmap 9H puri n-9-yl)-2-cycl opent ene- 1- net hanol

Creny ) < PR B ANIE0) Tt 40t 1567 o Lo eyt CRRADI67(P Iy of
0.408 gl ;404 ptgPn313. (Emﬁl)édo élfhd-Pﬂ Mz?UF( ﬁ’SPHﬁ )20 STd-Q flﬂ 515"63@5)' 69.4°HC13)

showed the reaction to resi dué was

purified t{@G5e 688 €3 Hek 58+3r(§|1n§t é‘gﬁéﬁﬁyla) L&q%éc%éﬁod%ﬂs 309.(96HEH)e| uent ,

to give t S I e fledtanmte
f oam after'f% %wl%ns ?%Jacgel\egp atef'I ni;s\nl?ﬁh(’i‘@ﬂ?hﬁ?( et%ﬁ%&?’ (0.213 g, 0.4
mrol , 52 9MS ES": ptns68.9 (10%, )5739820% ml@M% M3Ne)Ne7)8 @0%5 (m
2H, CH E@L .89 (a~, 10 2H, CHZ-cPr), 141(t) 3H, CH3-ala)) 1.74 (m
3H, CHI 5 Kb 6 H), 2.06 (mM 2H, CH= cBu), 2.61 (m 2H, CHz-cBu), 2.81
(m 1H, 6'HPLC: G IBI2T (mOO%BI)(l(m% whte) (Ondind)9 209 watkt, (33hids), 20%3@atdri(d Sriink),
NH- al a) , and CHala), 4.22 (m 2H, 5 H), 4.98 (bs) 2H,
NHz), 5. 56“{%%&”%9’%{9’%‘ .92 (m 2H, 3'Hand NHcPr), b.11 (m 1H 2'H),
7.26 (m 5H, ArH), 752(d 1H) 8H); ~(CDC13) 75 MHz) 6.37 (CH2-cPr),
17.33 (CH2-cBu), 15 20.17, 20 231% la)) 22.68 (CHcPr), 23.57 (2 x
Cr2- cBu), BeAlpeing Rropylestes Bydrpehivnidg salt.q’ C) 44.58, 44.68 (4'C), 49.23)
49.28 (fg+eé g.i% ,6,?:1§W1@5341 C), 67.78-67.94 (5'C), 68.17, 68.20
(O CH2), 113.83 , .119.09-119. 19 Ph 123.87 (.0-Ph), 128. 62 grn Ph),
130. 11, 13‘311&3853 °Sl&e§@¢5qdm&3a SG&N{O‘S@) rogegyre J, using anjtydross psopan-2-ol

4 ] ond 2 ol IS 5. 0 ol e
149. 64- 149(L9§F,(|6d?s&}ﬂ611 'tﬁﬁay%ﬁ) doez n’a@ o(ﬂ@)n )%5@ Sdladinéq dg76 S6moly. Te 74
(CO. 20 anine (cycl opentyl neth yl) ‘ester p-toluene sulfonate salt
NH2. pTSA NeroducOwas isolated as a semicrystalline solid (8.86g, 86. 9)

'H NMR (MeOH-d,): & 5.16-5.08 (1H,m,CHala), 4.11-4.04 (lH,q,OQ-I(Me)z), 1.55
25 (3H,d,J=7.21Hz,CHjala), 1.34-1.31 (6H,dd,CH(Me),).
13C NMR: & 169.5 (CO), 70.8 (COCH(Me);), 48.9 (CHala), 20.8 (CHsala), 153

(CHMe)y)-

Phenyl-(i-propoxy-L-alaninyl)-phosphorochloridate

30 CjHysN1OPCly, MW=305.79
This was synthesised according to Standard Procedure 3, using L-Alanine i-propyl ester
hydrochloride salt (0.5g, 2.98mmol), PhOP(O)Cl, (0.45ml, 2.98mmol), triethylamine
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Prepared according to Standard Procedure 2, from L-al ani ne (f?@d‘ﬂ?h?%n
mml)) p- TSA 30 nonohydrate (3.8 g, 20 mmol ), cycl opentane nethanol (1.9

18 ol ) o5k V\ﬂ, %ol uene (100 nl). The p-tol uene sul f onat ep&pGEoIRSH7
|solated asa e solid (6.21 g,18 mml, 100 % . 8H (d~-CH30H, 300 WHz)

1.22 (m 2H, cPent 2/5H,), 1.46 (d) 3H;3 CHB ala)) 1.56 (nm) 4H, cPent
2/ 3/4/5Hb), 1.70 (m 2H, cPent 3/4H,), 319 (m 1 H CHcPent), 2. 31 (s,

3H, CH3, p WG fgiﬂ}En?c} Eﬁﬁcwgﬂe%]g%e ustial \Mi‘lhﬁah){ aﬁéﬁm\é\%ﬁ? dﬁ@d;:éf N H

PCT/ GB99/ 0 CHi and CH
p-TSA), 7. gdiqwleil 2H12s4\|>|100° (ph mst(:ceducmbﬁml)r@ M&zﬂ)o 59781 @ftiotH3- al a) ,

20. 30 (CH3 CPent 29.10, 29.1 S (CH2-cPent 38.72
(CHBangigltl o 4031 BT ). ( ),

( CH cPent) 70.12 (O CH2), 125.93 (oPh p- TSA), 128.82

(m Ph, p- TS/A)Nmmcam«qqmprsmqrﬁso’maabs(Ma)lﬁolzsmqs}p @15210 (PN .
170.09 (C=0 Phenyl (cycl opent met hoxy- L- al ani nyl ) phosphor ochl ori date 0
|1 Pho- BB OO (QIGFD Vel W@p@ré@%hbl (¢Bsat).andard Procedure 3, from

phenyl dichl or ophosphate (0.9 m, 6.0 rrm)l) dry iriethylamne (1.7 m)
12.0 mmol ), L-alanine (cycl opentane nethyl) ester ptoluene sulfonate salt
6a (2.069 gxs,ﬁzm-ﬁmwmaﬁaymwommmmwmc&-ﬂ) -}-cyclbpentened en@fapsloduct was

bt ai ned 8p (CDC13, 121 MHz) 8.94,
8. SSI 'rll'ﬁe S?’oﬁlﬂ &%%O}QEJ&I isz'\éx(l)ﬂw"bé)('#hg%hgk‘léé‘sﬁ 10 ﬁ1§ and used as a)O. 197
/m | ut R0sP;, MW=555.57

?18 4SR;) 31 %ﬂm%-l-c | opr Q. no 954-},0 urin-9- yléxgz cyclo ent ene- 1- et ha
nol O [%e{%'!HS(WdYBE’éﬂ%/‘@ acka Hé @Ea"oﬂ“a Fonenresd ising L13,8R)-4- E]llf'S@BSTI TUTE
SHEET (RULEyciébop ylmﬂﬁomﬁﬁn@ﬁ%%%&ﬁ&@ﬁﬁnﬁﬂuﬁpﬂ CRRiED 3 2@ shiapr ed

according to andard Procedure 4, from

S, 4R) - 4- ( 2tBaN gl Gciyel, Hpmspali efng ﬂeﬂMHobprnm,)mzmdbrob@nd@hmﬂ-(mt hanol
0.2 0.
Ecycl gpen E Egpﬂ")alaﬁfn?yl\@gfﬂ’g%flﬁg%&gﬁosp oro oh at e%&'?l?og"% 0. 197
glm sol utatcmomztc:mpme)foamradﬂ';le Wcaar@ctrqu pusfied iy ¢igtify Wit 3% lMe@lHClB)
EE?Y??&&“E{@%@ B e B fle YR Toan il Hiomal 84 605 1
?l ve t]tle pT'PANMR: &603,33983(61:1,) coI ourI ess oil, hWhl ch solidified to a Whl te
3 0.5

oam f et ot ! £t S-ERALRE] B ol S B B2 0. O
éH-p C|I;|= f?ﬁ)&@ﬂﬂﬁmeHéPrﬁlﬂ 98%&5’3 ),35080-§. WK HBm ), 5143 (1H,8&H(1 521" a1

cPen
(m 1 e Nk ok se 5 . P e T @a,g@cm,m
<NJ:: ;ﬂ a)5205451 3,99 (6mbs$dﬁa1mﬂ6am N’H@A,Hh ), 4932(1Hrascﬁmr)5ﬂ4 %,&Pﬁyf 2? "
(1 H mlﬁziésﬁwf R D34-1g (ot -1 Gl

02 (CEEMpGASE G 1 % (SE ) oo
49.23 (CH Cz;NMRsfrl 500D 199 8 (2% 5624Cb 13154 (€9 115 Cfmes-Pi), 1365 (G2,

136.1 (C8), 131.3 (C3), 130.0 (‘m’-Ph), 125.3 (‘p’-Ph), 120.5 (‘o’-Ph), 115.0 (C5), 69.6

25 (C5%), 69.2 (OCH), 59.3 (C1°), 50.7 (CHala), 46.0 (C4"), 34.9 (C6"), 24.2 (CHcPr), 22.0

(CH(CHs)2), 21.4 (CHjala), 7.8 (CHzcycl).

OS ES*: m/z 555.9 (100%, M"), 556.9 (30%, M+H").

MS MALD/1 TOF: For C;6H3505N-P found 555.575.

HPLC: tr 35.85 (100%)-(100% water (Omins), 20% water (35mins), 20% water (45mins),

30 100% water (55mins)).

Phenyl-tertbutyloxy-L-alaniny! phosphorochloridate.
C16H1704N;ChP;, MW=353.74,
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), 67.84 (5O, 113.74 (SC, 119.09-119.18 (p-Ph), 123.88 (o-Ph), 128.62

(mPh), 130.05, 130.11 (3'C), 134.65, 134.76 (8C), 135.33, 135.44 (2'Q),
149. 63) 142’?0'%_1 gisc and ipso-Ph), 154.98 (4C), 158.59 (2Q),pd7@B54)0320772. 60
(C0O; RB} 598. 2745 (~, 20 C 9H39N~CsP requires 596.27S0). L-AJanine
(cycl obutyl ) ester p-toluene sulfonate $&4alt NH2. pTSA Me'' ~~~ O O Prepared
according to Standard Procedure 2, except using benzene as solvent: from
Lal ani ne ( 1TRisGvaskimtiesided accprdingAo StandapdiPrveadue 3 fSing, LhBanﬁﬂmbr)hbmyl ester

Ut onat o shydrogalanies 55 ot ey, dOPAORE iy 273mpony e ke (8 o

(d4- CH30H, H}%%@%bo V1@, 7@@;(87 34 o%% rBducdinit Wi siched i dnffyaréld Tﬂ"ﬁ:ﬁﬁ“)

2.14 (m 2 cBu and -TSA), 4.05
CH al a, J= ﬂjgw5a088$m§8mﬂ MEHMETS th%funhellﬁu hn2003 WO OOI 18775

PCTI GB99103 Bu), 7.24 (d, 2H ArH, p-TSA), 7.70 (d, 2H,
ArH p-TS A)’%gm&@é%%@%cm‘?z) 14. 57((CI—|2 cBu; 16. 58 %CH3 al a§ 21.73
CH3 pTSA) . 153 1.130R: 3% 444 10! 3 167 4507 bl 7.35
Eo Ph p- )Tsl fg: 5 i%%q%ﬁ VPN (i GSSg‘%I’I-"ﬁ""4F ’CﬁgA)Cw»ﬂ%zw

(i pso-CG S, (1-H|;ﬁ§91)IHalh) 407—741)4( @,CHQa), 1.53 (9H,3s,3xCH3).

15 P opar dGaTHRAPIZOY SCRP AR B Ee T 24 Py i g 1155 (mhy, 12 ©

di chl or ophogphatemes; 5?)5()@;1I~Ia]a§2@9fIl.'{ié¢H3 dry triethylamine (1.4 m, 10.0

mmol ), L-al ani ne (cyc opent ane net hyl) ester p-toluene sulfonate salt 7a
(1.58 ¢,106.0 mmol ) and dry DCI\/I(65 total). The crude product vvas

obt ai ned as e o Q& %.

8.96) 9.33 9%’@%""9(%’3@3?1 GyefobFofimibd-ofp ftin-4 ;ﬂrﬂﬁé?%é“%e Emehfahel2)
0.226 g/ ni eg(lphtimﬂertl(nyloxy-balaninyl)-phosphate Cfi64s.

S, 4R4- ( 2- anjnQ: 6+ I %E{‘QP m no- 9H puri n-9-yl ) -2-cycl opent ene- 1- net hanol
O (phenyl (c l‘?{imgv -a gjh‘fanyl )] phosphate [Cf 1775] ZS HN SUBSTI TUTE
SHEET ( RULETHi§)was sydtHesiézd etnoamg%to\/mﬂadruwrzsecﬁﬁe RCTAGBIDS ARIA-(2-ahiinger ed

according to St and rd P cedu

(1S, 4R) -12- (2clapr %TYMWIWW}'H‘@W?I) 2 (14 penl-drB™eDret han
ol (0.2 g, &uiaécro('x)osmﬁumw of. £ 1)oM Golil'tlldli inl THF))! and1pKenyTRénbutyloxy-L-
phenyl (cycl obutyl ){ - al anlr&lydl) sphar 5 ochl orjdate 7b 95 m
of 0.226 gl gmisy)- aleqsalwm@ °Pdﬁ‘ﬁn(3;3 8‘5?“%;0 (8 HA§M polation ige SHF)n IOHCL3)
showed the ff gfi;fthW(dﬁﬁ SR Gt Focth t&hpefatare foP 4sme THeUHAdé PRidibe wiias
purified by col'um chrorra ogr aphy, usi ng MeOH. CHCl 3 (4:96) as eluent, to

gi ve the prpuificd bygluting with 3% MpOByin GHCL: taigiverthe pure @radustias white formaselid| i d

after trjtu ?151 oevaporation with diethyl ether (0.238 g, 0.4 mmol,
60 % . 8@6%3%% ’ /gl MHz) 3.89, 3.93; 8H (CDC13, 340 MHz) 0.63 (m 2H,

CH=-cPr), O"Bﬂl\mti"ﬂlrﬁ(sm -cPr), 1.39 (m 3H CH3-ala), 1.65 (m 2H,
ot 1 i i sByts el s a5 G, T2 Tabil oSy, Tl o
IR ERE Rt Y 4¢€9 (HpsHH, 547 ﬁ}wﬂ;iﬁ SME o S, 55 56 (m
(1H,bs,HI%), 5.10 (2H,bsNH), 4. 14-4 os (3H,m,H5 + ala), 385:377 (1H,q,CHala),
25 3.04 (1HbsH4"), 2.93 (1Hbs,CHcPr), 2.72-2.62 (1H,m,lof H6), 1.58-1.53 (1Ht1of
H6"), 134 (9H,d,CMes), 1.27-1.23 (3H,,CHjala), 0.73 (2H,d,2Hof CHycPr), 0.51
(2H,bs,2Hof CH,cPr).
13C NMR: § 173.2 (CO), 160.4 (C2), 156.7 (C4), 151.2 (C6+'ipso’-Ph), 136.8 (C2’), 135.9
(C8), 131.5 (C3), 130.0 (‘m’-Ph), 1252 (‘p’-Ph), 120.6 (‘o’-Ph), 115.2 (C5), 82.3
30 (C[CHs}), 69.3 (C5%), 59.1 (C1), 46.0 (C4"), 35.0 (C6"), 28.3 (3xCHj), 24.2 (CHcPr),
21.5 (CHsala), 7.8 (CHacPr).
MS ES*: m/z 570.0 (100%, M"), 570.9 (32%, M+H").
MS FAB: For C27H370sN5P requires 570.2594, found 570.2598.
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15 2'H), 7.25 (m SH, ArH), 7.51 (d, 1H 8H): 8~ (CDC13, 75 MR HE3
(CH2-cPr), 13.82 (CH=-cBu)) 21.42 (CH3-ala), 22.06 (CH-cPr), 30.52-30. 63
(CHZ- cBU) v @iglbrd O O, 4601, 46,12 (4 ), 50.50 (CH al arcrahodtonit .
69. 30 (CHCBUT 150,19 (5' Q), 115.25 (SC)) 120.53, 120.59 (p-Ph), I|25.28
(o-Ph), 130.05 (m Ph), (el ba (30, 135 97 (80)) 136,73, 136.85 (2' O),
151.08'151.17 (6C and i pso-Ph), 15671 (4C), 160.44 (20), 173.33 (C=0). 20

L- Al ani ne ( mtogmt L 1518)(1 6U%4)R1 0095 tvatleﬂ@ﬂﬂls§ WobPRake(33alits), N8 Rh(45mins),O M

O Prepared accor to Standard Procedure 2, except uSing benzene as

sol vent: fraf0%aaten{smips). 6 g, 18 mmol), p- TSA monohydrate (3.8 g, 20
nml ), cyclopentanol (1.6 m, 18 30 rnnol) and benzene (100 m ). The

p-tol uene sulfonate salt was isolated as a beige solid (2.81 g, 8.5 mmuol,
47 9% . SH ( daAlehidei-p&dfl ekler hydrodiloridt saRH, CH3-ala) J = 7), 1.71 (m 6H,
CH=-cPnt), 1.92 ( Ijh“%fb nt), 2.39 (m SH, CH=-cBu and CH3, p-TSA),
4.04 (q, fLH h’ 5.89 28" SUBSTI TUTE SHEET (RULE 26) 17 March 2003

WO 0011 S77 ’ TSA
773 (4, ZHF“*%?‘"HP RS ASin oY T ., Wi gty ¥ iy 1S,

pTSA), 24.90. 3@M),dhmy? cligidg 1(4.92m), 7.4noppl) @pd th)- Alasmesﬁa qua-%am)ol) SXhe37

(i pso- C CraPAydes Ripka o83 i soi e prochlf (Xagglra i), o1 20

I\P/gegylp § gyc |r &ﬂ)@;MyJ (MyOH-da): a&wmwmh(ﬁ?mogaﬂ?l A 1608 (([lex]h ,CHal3),Pt.27-1168N\H , O
tit chl or opho GRS, | S6 RIS St Rl s S GBICH R 09T

nol ), L- aI pg(gq-l,ﬁm{c_ng ntane net hyI) ester p toluene sulfonate salt 8a
(1.98 g, 100 tota % (The crude product was
1

Cbiaino osPg Shek: T clapau«cggs%@m «eqﬂe 5.4 e R EoRGTCR, 7R

9.01, 9.37 CR}HOsh /) d F (5 m) and used as a
0.361 g/m ut | ong) 9@@%}4@51 ?gﬁla&g 163 %:]&(?Fégpﬂr;glpyl amn

0-9H purin-9-yl) - 2- cycl opent en e-1-net banol . .
su-5Ti T v EpgParhiiip L AR PR NRRNS 16775 64 Propared
accor di ng tG;a&%@&P:@IPM\\’E@ﬁ&B 4, PCT/ GB99/03207 from( 1
(?yglRZ);)f;)}(:)gl i{iﬂs R8s gﬂghemscd acgordxlnﬁ toZStandTrd Prqtcg%lér_e J &ﬁé}am(]& néneatyl gster
nunol ), ~BuM;E3ch(onde G;aR/I GOth,TEIE!Smino&), rﬂhDPIO)ClEnle%)Bnﬂh érﬁﬁhﬁm})clméthywnme
et ory- L AR BRSSPI R St el e oS Bldbts  ne
react i on2¢ OydlRwaAI(P798,92%84)owhich wadwicred THTEHB (S1€lD 16 give dmmnunon
3Ip NMR: 8 9.39, 9.12 (1:1).
'"H NMR: § 7.43-7.38 (2H,m,’0’-Ph), 7.32-7.25 (3H,m,’m’+’p'-Ph), 4.63 (1H,bd,NHala),
4.24-4,11 (3H,m,OCH;+CHala), 1.73-1.65 (2H,m,OCH,CHb>), 1.57-1.53 (3H,dd,CHsala),
1.42-1.35 (4H,m,2xCH), 0.97-0.91 (3H,m,CH2CHs).
25 CNMR: § 173.1 (CO), 150.1 (*ipso’-Ph), 130.3 (*m’-Ph), 126.4 (‘p’-Ph), 121.0 (‘o’-Ph),
66.5 (OCH,), 51.0 (CHala), 28.6 (CH,-C2), 28.3 (CH;-C3), 22.7 (CH,-C4), 21.0 (CHaala),
14.1 (CH;-C5).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
30 O-Phenyl-(n-pentyloxy-L-alaninyl)-phosphate. Cf1706.

C33H3sN70sP;, MW=583.7

This was synthesised according to Standard Procedure 4, using (1S,4R)-4-(2-amino-6-

cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol ~ (100mg,  0.35mmol),
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purified twi ce by colum chromat ography, using MeOH CHO 3 (4: %3rcas el uent,

to give the product as a clear, colourless oil, which solidified to a mhlte
f oam af t efyotophsysat i on and coevaporation with di et hyl et hePCT/OB2EEB207 -0. 4
mmol, 62 %. 8p (CDC13, 121 MHz) 3.97, 3.98; SH (CDC13, 300 MHz) 0.64 (m
2H, CHZ-cPr), 0.87 (m 10 2H, CH=-cPr) 361.38 (m 3H, CH-ala), 1.d7 (m 7H,
3 X CH=-cPent and 6'H,)) 1.86 (m 2H) CHz-cPent), 2.81 (m 1H) 6'Hb), 3.04
(M 1H, ChiggRigll (6.748, 0fmmid, of4d HOM 3olR6on in THF), W-FHF £3ml)dnCigh éﬂyﬂi-ln 4 21

m 2H, 5

é 91 (m pqrnykwanév@sh«zsa@rowg%w @,1235.1 1605}&'"%15 %ng w?unov nziﬂm 5H

Ar 7.5

(G al ay 2 160 hpdtils K208 cride Yol Gad PusiGEED Blling Wiy 4159 8 4°

34.97) 35. MQOHGHlCHQén(P(}Z) to4@ve32he mae pzod(ua a8)a p&lo yPMo\(/@alw solid (348.21g, 59. 25

(1' 0, 9.29 (5'C), 78.90 (OCH), 115.23 (SC), 120.55- 120.61 (p-Ph),

125. 28 2 7@55/?-130.05 (mPh), 131.53, 131.59 (3'C)) 13S.87, 135.97 (80,

136. 73, 13@@@41(%3:99 3! 199 151. 18 (6C and i pso-Ph), 15d.71 (4C), 150.44
$5l(

20),173. 7 1, 173.8 h t t t |
gul %:onat e 'HaNMRu&7- ’bggﬁf)‘ =11 ﬁﬂ@'ﬂ& ggiﬁf:@cﬁggsﬁgg t'%“)g?s &??r(ri 5 u’é'é‘d - e 2,

from L-al %Qoogl(l?xgsmﬁm 993)()1}19@% 5'?90(1!’-1115@??)5@435(12%; .gih gp toI ene

phenet hyl hol and tol uene

sul f onat e (SH|bs,NIh3, | 466-3t88d @H.mCHALOWH:HE -¥Helg), (4.5 g Hils,HA' 294 97 %) .

2 S st i o 1 0 By bl 150,

O CH ) 7. 221 VHEEH AlaH2xCHSUBSI0.08 E(SHHEEH ¢-BHSE ClxPr), 100S2V(2K bs, 2868 O
00/ 18775 PCI/ GB99/ 03207 65 TSA and PhH), 7.78 (d, 2H, ArH, p-TSA); 8-
(d4- CH30H,CHEPHz) 16.80 (CH3-ala), 22.06 (CH3 pTSA), 36.20 (CHz-Ph), 50.41

CH- al 1060.17, ' 1
Ep Acra) a), 136@1?" (1%12}?@0) £0.1 @22}213633((14)3 140 2«'(@6),(15?&1( (;Ep mA\,)laﬁ %%@22

(i pso- G- CH36. 1;1@‘5#1)31 51@ 1333? pr‘ @)812{;2 (PB}Q’ 1?_99 (4‘ZI -Rig; Up. 1%5), 69.3
Pheny! (Raps By roch pabaYEL 9/ Ep henaekken (@aheasd lag Pt dtctl-Co) M0 M O
15 Pr e bcor 20 ar d Proc

re 3

di chl or opk(ﬂﬂp-l@b.éM(Z)((B'lQﬂr) 22-6£CHWQ4) 21€ﬁ(¢113¥1ﬁbtll453| (Sﬂrf 1@):('08 @32081). 6. 7

| | f t It 9a (1.232g, 3.3
m& and%?%ﬁ?ggaﬁw&)hﬁ;g%g cr'ude gr zguc?nalag zgt ai ngd(as a gl ear,
col our | esMPFAB; l:'oxistbls9C8N7P/t)°q118¢S 383250, fourgllS8KZN578. 93) 9. 25 20 The
product wgg,red} 981288 dolssll 00 water Mok 209 Wil B5Ruddfi20% ater

sol uti on.

(1S, 4R)204-(45mime), N00% wayerl(Sfmingly.| am no- OH- purin-9-yl) - Z- cycl opent ene- 1- net ha
nol O[phenyl (pbenet hoxy- L-al ani nyl )] phosphate (Cf 1777] 25 HN SUBSTI TUTE
SHEET (RULE 26) 17 March 2003 WO 00/ 18775 66 PCT/ GB99/ 03207 Prepared

accordi ng Qlﬁﬁ@@%&ﬁyﬁmewufoemndersam (15,4R) - 4-(2-am no- 6
cycl opropyl am no- 9H pur _‘gll) 2-cycl opent ene- 1- net hanol (0.2 g, 0.7
KWHZQ!H

nmol ), ' BuMEs#leN102Ch, 1.4 m, 1.4 mol)
g/hfﬂnylsg Pﬂf’ﬁ‘g‘tn lmgys#n@é@éu @xéo}dlagqspbp{ndemﬂmba:ﬁ @&Jﬁn%f’ﬂnaahuglg 208,235
the reast |nr5mmlbéxcﬁwi)+0ét(%8&mb@r2 Symplé,ptmvecr@r nxcemdm@nmgramﬂ % ed
24.7mmol), and toluene (100ml). L-alanine n-hexyl ester hydrochloride was isolated as a
white powdery solid (3.32g, 70.5%).
'H NMR (MeOH-dy): & 4.31-4.18 (2H,m,0CH,), 4.17-4.09 (1H,q,CHala), 1.75-1.66
(2H,m,0CH,CH,), 1.57 (3H,d,J=7.20Hz,CHsala), 1.45-1.35 (6H,m,[CH,];CHs), 0.94-0.89
30 (3H,t,CH.CH»).
Bc NMR: & 170.1 (CO), 66.5 (OCH,), 48.9 (CHala), 31.6 (OCH.CH.), 28.6

(O[CH:z}:CH2)» 25.6 (CH2CH2CHs), 22.6 (CH;CH3), 15.4 (CHials), 13.4 (CH,CH:).

SUBSTITUTE SHEET (RULE 26)



tw ce by colum chromat ography, using MeOH CHC13 (4:96) as e]I7u1\éIﬁ'i°h2 %3 gi ve

the product as a pale, yellowoil, which solidified to a creamsolid after
triturati g goa@drmoevaporati on wt h di et hyl ether (0.181 g,POT/8Ba%Ea207 42 %) .
10 8r (CDC13) 121 MHz) 3.81, 3.86; 8H (CDO 3, 300 MHz) 0.65 (m) 2H)
CH=-cPr), 0.89 (m 2H, CHs-cPr), 1.35 (3 3H, CH3-ala), 1.71 (m 1H, 6'H,),
2.80 (m 1H, 6'Hb), 2.96 (m 2H, CH'h), 3.03 (m 1 H CHcPr), 3.17 (m 1
H 4'H), 3.EHenykin-Rdéxyloxjledlanioyiiiplibbsphiordchlotidd® (m 2H, OCH)) 4.36 (m 2H,
5 H), 4.99 (m 1H 1'H, 5.92 (m 2H, 3 H and |IVHcPr),
6.09 (m 1 ﬁﬁﬂ)5|4%%;t%34§§k ArH and PhH), 7.52 (d, 1H, 8H); S~ 15
(CDC13) 75 w)vasﬁsy%ﬁxeﬁrgﬂzacéﬁ?ﬂx}x tolgta%aar(?prdlédl(r@'ﬂ?’uﬁhél ARRin6 3-Heleht GRE )

33.46) 33.5 33.90 44.56, 44.66 (4 49, 21 |
2399 o awdéo;m@de sl gaséoaaargmmobv TR (0368 ey, Fiayladg 16, 17

(7). 353030 P (o e s 22

(i pso-Ar), en&vGBr(OﬂngBH‘%ommmedmm)HFqﬁﬂ)®Egn(e¢ﬂ)4961\$80]9t40:20 (20,
172.75, 172,4 i ne (3-phenyl-1-propyl) ester p-toluene

sul f onat e g’:’ffﬁ%ﬁ 4PS§( %aﬂmw O O Prepared according to Standard '
Procedure 2 rfrmmaLwl AN rmm;loma),ga 2511mr,mmarai 4@%6@(31@&130%@@3&6)2 35 g,

12 mmol ), e praopanal (1. ol uene (65 E%
ermual 1&1 SO HACERS, WU i Badh ] 41 42 YERm AR 2GR e By |
et her etfkTJ g1, dd) Pyt ure was cooled for 30 mns. The resulting
suspensr n Was t'éred to give the p-toluene sulfonate salt as a white

solid (4. 243©NMRL 52 7@%60),115@ 1offipscStBSTI3PIT(En SPIRET2GROPEPRS 120.9 (’Rb); ch

Cho-al'a, 3 S PRI IGEE b e fd-coda gy, (.

2H, CHzPh, Gk)21/0)(CHiala))14.4(CH;-€6).CHala, J = 7), 4.20 (t, 2H OCHs, J = 7)
7.22 {m 7H, ArH p-TSA and PhH), 7.75 (d, 2H ArH, p-TSA): 8~ (d4CH30H, 75
MHz) 16.77 (CH3-ala), 21.93 (CH3 pTSA), 31.63 (CH2CH2-Ph), 33.37 (CH2 5
Ph), 50, 4 )ad.@—amﬁ%—@?yc(@rﬂiﬁ)mlﬂo?ﬁ!%ﬁnﬁﬂg- H2-dyelopennéll anéthandl- TSA) ,

129. 66130 p- Ar) p- TSA), 142.31 (ipso-ArQ))
142.82 (i p§b é& "‘5’9%3)& I&’Q'“@’E) R 95E a‘e s, p TSA), 171.47 (C=O.

Phenyl (pher@;}h‘ms ,,@}(wasgyksphosphor ocbloridate 10 Pr epar ed accor ding to
St andard Procedure 3, .from phenyl dichl orophosphate (0.5 3 mol), dry

triethyl aniThis was synthgised 6’°9°’ﬂ'ﬁﬂ) itg Standard Froeeduze 4 using (lﬁ-’%@‘ inoer
pt ol uene St&%{ Wﬁ& HYRrbloyig. e peﬂrale)l araémﬂcrny E@Mbﬁ 0 sﬂ{rﬁ%i The
u

crude prod obtained as a’ cl éar, pale brown oil g, 90 %9° 15 8p
(CDCL3, 202 1BukgG! .70, 09meml, Tofca 3:0bd sotutinn dn /TEH)s ngI‘HEdGmla) mcypml-(ns m )
and used a 1

S, 4R) - 4- (2%5’?0)(2 2‘@‘1’“@4’%8?@16’3 dgﬁﬁr?S&Qg- %)]unrll’ 1%5ng ofcz§/(9|40981e»4ntsglr1]xgo et hano
| O phenyl‘lma,praen;doml iempgrature- Lfon| 2Ahmy | Additiarsp hpheayl-@FhexsxBL-dmimdepar ed

according t fr .
(1S, 4R) - 4- é’g°5§$ﬂ g’?‘g%ycl g%ﬁ‘g?@é’%‘%‘o 0B £10,496M solutign,in JHE), yas added and the
- met hanol G-&ct&mg;unﬁd Torrmfnither 248BrMJBle drudk. ffroddct lwa? ipirified byleloting with 20801 )

henyl ( 3- phen r | ani nyl ho hl or date 10b (3.5 ni of
0. 231 é pN&Q“i}PWﬁ Wrﬁﬁsr@eam'f%?@ﬂ% ?S:g{] ‘ﬁf {uni I drute (SHEET ( RULE
26) 17 wrmng)g)m\a@]((@n;mw PCT/ GB99/ 03207 68 TLC (8 % MeOH i n CHC13)

showed the reaction_to e after 4 hrs. The crude residue wa
pur 1 ed ' HaMRiGLS2 3 L SRR FeAbots? b A a PRy T R, pit B8) as

el uent .t o Ve éthPJsQ@f@}),a@lﬁ‘-m SABEHDY 9iohs #IGH BB £ 5gd syo an

of f Wmte r'triturati on and coévaporation w th dief

(o 330 g, @uﬁmrﬁiﬁ], 578 of2H, b, 1) CBQE33. 83216mpmlag@¢HsHs’ﬁ—Nlma)( CBA73, 300

1) 08, RagH, S93 Tabl Bl e s Sk 8. Sy 6T Dl

3.04 (m 1}1'6) ,gﬁa)l 1.43-118 (9Ht¢H‘hla43)l€IHz)40©7-O(8ﬂ (smn Cit+2Hof ICH,cle}+ al a,
OCH and 5' ﬁ*l% I\S ), 5.56 (m 1H, 1'H), 5.91 (m 2H, 3'H and
NH-cPr), 60§§'0(6Pr1(21‘l HQf&FICPF 25 (m 10H, ArH and PhH), 7.52 (d, 1H, 8H);
8C (CDC13, 10 75 MHz) 6.35 (CHs-cPr), 20.06, 20.12 {CH3-ala), 22.65
(CHcPr), 29.02 (CHzCHzZPh)) 30.97 (CH2Ph), 33.48, 33.55 (6'C), 44.57, 44.67
(4'C, 49.26 (CHala), 57.78, 57.84 (1'C), 63.84 (OCRs)) 67.88 (5' O,
113.83 (5C), 119.10, 119.15 (p-Ph and p-Ar), 123.86 (o-Ph), 125.09 (o-Ar).
127.33, 127.47 (mPh), 128.63 (mAr), 130.10, 130.17 (3'C), 134.47, 134.58
(80, 135.Z7, 135.37 (2'C), 139.81 (ipso-Ar), 149.65, 149.74 (6C and

i pso-Ph), 15 155.27 (4C), SUBSITUYZE)SHEEPR(RULEREP.58 (C=0O). L-Al anine
(4-phenyl -1-butyl) ester p-tofueue sulfonate salt NHz. pTSA Me'' ~ Prepared
accordr ng to St andard Procedure 2, from L-alanine (1.0 g) 11 noral)) p-TSA

~ SN o



8H (d4- CH30H, 300 MHz) 1.55 (d, 3H, CHi-ala, J= 7), 1.74 (m @ 4parch2003

- (CHe) CHZPh)) 2.41 30 (2, 3H, CH3, p-TSA)) 2.67 (m 2H, CH Ph), 4.12 (q, 1
H CHala _{__{) 4.28 (m ZH) OCH=) 7.25 (m 7H) ArH, pp ddanH) |
7.75 (d, V&ﬂ O’A? 5 p-TSA): 8~ (d4- CH30H, 75 MHz) 16.65 (CH3-ala), 21.74 (CH3
pTSA), 29.18, 29. 50 (OCH2( CH2) i CH=- Ph), 586. 72 (CHrPh), 5D.27 (CH-al a),

67.74 (O CHz), 127.31, 127.36 (o-Ar and 0-Ph, p-TSA), 129.79 SUBSTI TUTE

P50, 25 (v ATC MR SHHAICE 160D T 201865 (ob] 2%?@?43‘5{4?8@% Qi
|(: |h psoI C4CHr3]’1 3@@(&:@3 0304$C3’m-1|13$A)( ni’lznh)mzf( f}:ﬂpj -Ph), 1205 (‘’-Ph), 115.0 (C5), 69.2 .
10 Ne aCEs. Bh ot BIGT ot RRERG R Gt Mo D % ik,
di chl or ophogy &é ((theﬁ ok g (@H% s’f&flzuz ‘('CHcF J AL YERPEsRS, QQS%H;QJa), @41

mmol ), L- aI ani esterp- oI uene sul fonate salt

(1.32g, 3. 3CHyedslerh esm*icmm (60 n1 total). The crude product vvas obt al ned
as a clear, pale brown oil (1.13 g, 85 % . 8P (CDA 3, 121 M+z) 8.89, 9.24
20 The product was redissolved in dry THF (5 m) and used as a 0.226 g/n1

sol ution. (. A&ﬁﬁe@éﬁ-hamylmmﬁh@vtlﬁpﬂdpyala

m no-9l1 | - purin-9- ei’ﬁ\‘] ggiantene | - met hanol
O [ phenyl (4395'11 # L % al ani nyl )] phosphate [Cf 1779] 25 SUBSTI TUTE
SHEET (RULEZS)hwas syfthédised fhc@&@iﬂﬁ\/@ Sink8rd SProeddurBL9/dihgOr -Alanite (2.682r ed

according to Standard Procedure rom

S, 4R) - 4102- ﬁmmobcwlmx@py@éﬁm&mgﬁi mrtoduepe sulfonicyasidopenehidrate (488t hanol

Ceny P 4 parTingD, ar tbhihe Adorth Mrelp-bifene ufbrile saltwéh iF1Rbd a3 2 pale opange
0.226 g/ m sohd (1.45g), 21 mmol) and dry THF (8 mi). 5 TLC (8 % MeOH in

CHCl 3) showed the reaction to be conplete after 4 hrs. The crude residue
was purified by colum chromatography, using MeOH: CHC13 {4:96) as el uent,

to give theryr pdesén a&s&cﬁda&drusmgolpﬂrahﬁﬁS(BCOd, ,33\Whinsd)), &gblomthotsmman of f

white foam after rati o and oev orati W di eth ether 314 g,
0.5 nmmolls &§.6gm éﬁd’ ‘ﬁﬂféul? nahysiyate §9O€%g 5@2&“{"@5@5@ Do. 65

(m 2H d Efﬁ&,} &Zx?l”tste&on chidridePsalt whs 4idoléted a8H wihie- s%ha)(g 13g,71 (m
SH, (CHz)z Ph an (m 2H CHzPh), 2.80 (m 1 H 6'H

(m 1 H 045545%) 3.17 (m 1H 4'H), 4.06 (m 6H, NAaIa CH- al a, 5Hand

QCHz-) 5. 03 EUH)&FP 565646n(71¥§bndcﬁb 45129904 §1 195 $8 (bs,
1 H, NH- cPr for] B3 (d, 1
H 8H); 8c (EBEIEQE;H )MJGZSP 16633Q o0 ) 1265 (@H,dﬂtﬂ Ziﬂ%@ﬁ?ﬁlﬁl é)49-123§ 65
(CH cPr éﬁ 51@%}@ CHzCHzPh), 27.02 (CHz(CHz)zPh), 33.48, 33.55 (6'C),
34.32 (GPoRRY™ 44.67 (4'C), 49.22, 49.26 (CHala), 57.79, 57.$3

(1'C), 64. 4% NBPIREY 1657 (BB) 757 (@@H058C9 (CH4l8), 353 (BCOH:-0),1%5.21Q2xCH%m),23.X p- Ph
and p-Ar), 124.88 (o-Ar), 127.33, 127.35 (mPh), 128.61
(mAr), &@535?(0?&‘5‘5‘%’?9 134. 44, 134.54 (8C). 135.30) 135.39 (2' O,
140. 76 (| pso-Ar), 149.64- 149 87 (6C and i pso-Ph), 155.26 (4C), 158.98 (20,
20 172.53, 172.6 2-cycl obe~ryl et6yi) ester p-toluene
sul fonat e s"dlef’ykéfg @R"T\‘baﬁ“'“b@%@gﬂ‘@éﬂ‘g’ﬁﬁgi%or ding to Standard

Pr ocedurzg ?Clsﬁ;lmoyp,mgwﬁs,w g 11 rrrml) p TSA 30 nonohydrate (2.35 g,
12 2-Ccycl ohexyl _ethanol (1.56 ni and tol uene

Re_m)val of 'l_fhﬁ_ews%ii)(?’ébﬁ“sg%@‘é’%dmg '@rﬁ!ﬂEd%HDQﬁedﬁﬁe 3 sing drAlapige 6 Flél§§‘)°b| l,
ety et faptofole sl .52, "B aniindll, PhOFUOICK B0 A A 20R DR th
wi nd) ~3HS (8/96mks@Bmn®lain DCM (60ml). The usual workup yielded the crude product as a

yellow oil (1.12g, 95.2%), which was stored in THF (7ml) to give a 0.46M solution.

30 3P NMR: § 9.43, 9.07 (1:1).

'H NMR: & 744-7.33(2H,m,’0’-Ph), 7.32-7.20 (3H,m,’m’+’p’-Ph), 4.92-4.83

(llH,m,OCH), 4.55-4.42 (1H,m,NHala), 4.28-4.15 (1H,m,CHala), 1.89 (2H,bd,CH,-‘0"),

1.76 (1H,bd,CH>-*0"), 1.54 (3H,d,CHsala), 1.49-1.32 (6H,m,CH33CH;-'m’+p’).

SUBSTITUTE SHEET (RULE 26)



0 HN 1 zZHNYN'N O-d-04d N ~ ~ O ~N NH 1083 Q1 17 March 2003

ai equoqd[(t~f a(as(e-Z-~oq~a-i-(~Lxaqgo(a~a-2)| ~faagqd~-p

| oagqi aut -i - aaat aadol a’ f a- Z-t (~- 6- al end- H6- oal WEl doado(a y hee--Z) - b-
(ZIb Si) 320\}3%?1( S (UI/8 ZG 0 g sg Pasn pug ((ui ) é’@rggﬁoss ~pal
sgnn ~onpocd agZ | '6 "96'8 (~i iZi ‘I~C§3) d8 '(% 8 $ 98 ) ho ssa(no(oo
“.iga(o g sg pau~ ~el go seM ~onpo. cd apcuo “aqgs ~(I e~o~ luc 00l) Y~-Q ~P P~

lon+0' 9" $hz, e
L aqot o-colC RRE 112.9Tcq, 3801 Lufs-#8, AATL RS Bsahmpfdafo g o pmy_ .,
0'9 "I~ 6 0)7489~@)c}$pﬂdm(0}16]@),pl,BfCHa-Cpﬂ),QﬂG(GI—Iz‘g)a?ﬂpaamaﬂed p. repae~S of

8ui pi 000E pai gdard O eye O HN 10-d- O\Id Il O a~epLrol qao. toquoqd(l Cal n>;
(e-~-rCtogia ( Ccaqo(a fa-2)I ~Caaqd '(D=J) 6b" I GI "(wS,L-d S Oosdr)

88GZ? t~Z(Z 1?4%-45?@man-%%'llotl)r(ﬁ)tjiamlﬁB’-ﬁ&plﬁm %ﬁ)—?)cyazl())@tenefl lﬁeﬁ:aﬂol Ud

*(zH-) 8S5b O-{Phiedyl-(6-hexyloxy- alﬂoylmhowhats CQA’8.-HO bG | Z° (gI g_ H~) S9'

9 1 (ZHY~I N ISLd H-d "HZ "P) ZG G ('d S.L -d "H N

HZ(P) sz ?n{*e"&“%p?zfz”gﬂss( (L = f etE- T b)(60b (s L' d

E; bg ?) (qfhll_iwai sﬁhtheslde ;xctd?rdm@ toSSiandlardMDcelfl'g?e 4;1)5;)1@ (18, 4RI—$(2‘-ErmrE|—6]- H~ “H
X —~

&' 0 (~ 00 ¢ Pb‘?mfﬁ’ %%P““’L&br%‘éﬂgieﬂw'lsm éM’QB'EBz ~IQ335“}"‘191)G |

17 March 20 1 -
L7 March OB%I}MQCQ% 3L n(?%ﬁx%opro?&al eﬂxzﬁg«srinﬁmh 9IF, CinSTRPYSAY 2R3 PREYINE

cycl opropgl mwmaﬂapmyi)rpglgsp}apr)océbﬁgl@c Gidml P mmaleafisdASM salutiondn THEF),

I |
rentnﬁoii/ L- a:\g |r(r’1(§/ ) p% or oc Tgljglte f%b%i )vasonpwéd(w%g‘ggeﬁ&sol ution,
t2 lbrrrml ) ?I}?e@ﬂi%uta UHCZIQ,&nmtl)en 25513L(E26 @?0}6 MeCBC j bto mm)p\?mmud t tehe p;kactl on
o be conpletg after ude residue was purified tw ce
col um ckrlnrjoﬁﬁ Bﬁrf%?b’Wys°“aéﬁ?6‘3wg%Z/%H013 (4:96) as el Eent, to give thg
p][oduct as a'LNBMR: 54806 , 0998k oi |, which soli d:fi ed to an off white foalm
after trituration cuevapqr , &l he : ., Q.5 mol ,
69 % . SbS (éBéiM %%1%&3@)‘?%%9‘%2%% 5@;“?% 2%?%‘30 e%,{}o; kéqg}’ggﬁbg' mﬁ5
CH-=- CPr) c§] mbéhdmc@l-F m(ﬁws,nf’t),)sn (ﬂ-l,béHB'),le‘lMQh‘H)bs,l-ﬂ )415 ilm 3H,

6
CH3- al %’ Hx and 6'H
e, 3zra¢s,?\’ﬂz>, 6 G ST, b b St s maless 396568 (1Him. Cifaiay o
ngFDal aé o rﬁén%H |VH’}24P?%I€#’§ 2iid2 6M1(mméﬁ»f51% ),(71T159 %iﬂi bs]CE% fl%ﬁ}l(sgl (13
i, 19, s oty o b by i Bty
C
( CH cHX) ° 26 2%2?&@?4?’%? 44.69 | 488@) 49.28 (CH-ala), 57.78, 57.83
(1' O, 62.88q BB 12ACH [58:40)C2),1153.85(E4), 56?7(@6)911%6 (ipso'Pb), (135 .5HC27)123. 85

(500 129544683 P 10, R Bl Ay TS 05, ML 58,7 ©
172. 66 ( C=OxOCH), 67.8 (C5°), 57.9 (C1°), 59.4 (CHala), 44.7 (C4’), 34.5 (C6’), 30.3 (CH;-‘0"), 24.2
(CH;-‘m’), 22.8 (CHcPr), 22.5 (CHz-'p’), 20.1 (CHjala), 6.4 (CHacPr).
25 MS ES*: m/z 596.2 (100%, M%), 597.3 (20%, M+H").
MS FAB: For CasH390sN7P requires 596.2750, found 596.2750.
HPLC: tr 40.502 (99.8%)-(100% water (Omins), 20% water (35mins), 20% water
(45mins), 100% water (55mins)).

30 L-alanine cyclohexane-methyl ester hydrochloride
Ci0H20N;0:Cl;, MW=221.75
This was synthesised according to Standard Procedure 2, using L-Alanine (3.0g,

33.7mmol), cyclohexane methanol (4.15ml, 33.7mmol), p-toluene sulfonic acid

SUBSTITUTE SHEET (RULE 26)



. 17 March 2003
L- Al ani ne (3-cycl ohexyl -1-propyl) ester p-toluene sulfonate sa atcNHZ pPTSA

,,. OM'' 0 prepared according to Standard Procedure 2, fromL-al ani ne
(1.0 9) 4 lg¥75 P- TSA nonohydrate (2.35 g, 12 nmol), PCT/GB99/03207 -
3-cycl ohexyl -1-propanol (1.7 m, 11 nmol) and toluene 30 (65 m). The
sol vent was renoved and di ethyl ether wps added. The resulting suspension
was filtered to give the product as a white solid (3.9 g, 10.1 nmmol, 90 %.
gg ( (cj:ﬁe Cl*f%,}]o%%aw@)osg ?72]n§1ﬁ8]?_|24ﬂd tbiene.: (1@01%9 @@&@F"&he&h& 1@'(5!%) sanlwﬁé (d,

a CH3,
p-TSA), 4. |selu(nq;sec1m1 ngssﬁﬁmmm SrestEd v(xmu_qafo X505 (é@ml)s mch_w)ateuaaaagml),

31f 1111SAI 1S

2agqdsoqd] rieA averdnesos s b fime eouersia apmess o givs yeig gl This was

| oasqTaui - Ijeaf@ised with 2M HC, stirred for 2hrs, and then freeze-dried to give the hydrochlonde

aadol a~fa-Z- (1 "f-6-grind- H6- oacrusl " f do. cdol a | a- g- oal wg- Z~b-(gb" SI)

~aor ~nt 0§ ISQL}BS g whise golid (ﬂyé@ﬂ{)&é‘)(l ui S) ~Z ~zp w pantoss~par seen ~onposd

au,i) S'6 . Jree) $
~at2) a sel am 0 eggmhﬁ;o% 4o]td al ?%%%dQIEﬁg@()%wa@@tk h%ﬁzgﬂgi (
0'9 "$Z' 2) 1658 (3Hl'¢hL=7aZ~IHm£¥ha1$), h&MtZOHHm,m-éJIh&, 1(09-¢(98|(%H4qrﬂ-GHaqot o~a-)

2wl ust o< 2 S RS B o) 1 Hp i M 41CEhISEORS roms Bheittd e © O

pai sdai d Ocgyg, 3. %(2kCH}-m),Q54-(CHgald)l O

a~epl . rol gao. roquoqd(l fatagl e- ~- fxodoad i-1 fxaqola fa-)I  Caaqd ' (0~0)
6b° t L1® “(wS.L-d "S-Oosdr) 68 b | "('d .S /L-d "HO ~-osdr) Zt'. Zbt
“(dS. L-d ° . - bedL- Z' 89 (eteHO) LZ' OS
((xHoH) 3"’6&*‘?5‘ ipfexgte ﬂgﬁg’?ﬁﬁ)ﬂgné - 8” i'°"§ il L(tHO) 8 LZ  (t HO)
9'LZ “('d $|kHuN101@1CbLMW=3Z 82et e- EHO 99 9t (ZI ~| SL “HOEHO-P) ~q

2570 2 L 2 b opEdisclapouib 18 Gipblgareaflpedifey o g LiatdhiE Dy @oh " 1,
March 2003 nWﬂ)ﬁ]OéﬂdB?WﬁtMOﬁdEl’ £8890/79,3 208mmoly, ROR(D)Ekc (0r.4lnmig &lﬁrﬁd))dar d
& ar S8 Siethy R 1088t 53 pmeN IRDEM. (07 T, pspal,vetkup yisided e STt pano

| (0.2 g, Qroduea 9 yelloBudih@l10§,1968%), iwhichHwas dtorkdnin, THF 46miyas give a 0.51M
phenyl ( 3- cycl oghexyl - 1- pr opoxy- L-al ani nyl ) phosphorochloridate 13b (1.8 mni

of 0.463 gAAutieH| ytion, 2.1 mmol) and dry THF {8 ml). 5 TLC (8 % MeOH in
CHC13) shouﬁdNM]@mg@gcgos)(] :Ho be corrpl ete after 2.5 hrs. The crude residue

was purifie ol unmn chrorrat usi ng _MeQH CHC13 (4 96;2 as_el uent,
o gl ve 1 haHoRMRI 4340 4 B aial k-4 5 Ehtim. e 40614 97 (@ QOGS0 o 1

vm te f t t 0.276
' e ?6“88%%94 gzmﬁ%%imncﬁ%dlg@ﬂ\saqm%hlcqg,fyu)sﬂo@lncgc@ghq% ( 2 649)
(m oH, CHYHGHNMR: 8017 3 (C®) lfglzmsaam,dmm-zm, #6.441n’-F),d200i(J0’ Fh)41 (m

1,5 ke B PRRIIOE S A g SR AR,

OCH= and 5'pf))214 @Hsdlls, 1H, NHE), 5.56 (m 1H, 1'H), S.91 (m IH 3'H and
IVH-cPr)) 6.11 (m) 1H) 2'H), 7.26 (m 5H, Ar), 7. 57 (d, 1H 8H): 8~ (CDCL3,
75 MHz) 6.37 (CHzZ-cPr), 20.09, 20.15 (CH3-ala), 22.66 (CHcPr), 24.85
(CHZ), 28. 3, ﬁﬁ)ﬂX}aﬁhé&cﬁﬁp&Wl)mlﬁ@%ufﬁb&M)-BEycﬂﬁben%e%n(eﬁmﬁ)ﬂ 33. 49,
33.57 (CH-cHx (CH?), 44.58, 44, é 7 (CHala), 57.78,
57.83 (1' CP- Wf’@hf@}'*"tf‘i“%l“(&'“@)"ﬂ)lﬁ@s%“t% 3’ 19. 10- 119. 19 (p- Ph),
123.85 (o- Ry &g&pg 0953 130.12 (3'C)) 134.47) 134.57 (8C), 135.28,
135.38 (2' %h o) 149. 6C and i pso-Ph), 155.27 (4C), 158.96 (2C),
172.53, 17 XHmweCsyohesisd agc ingito Stynsiard Proersuye 41 using)(15, 4B ¢4elR-aminerbrene

sulfonate s ?clzltopmpylammo-9H-punn-9-yl) -2-cyclopentene-1-methanol (100mg,  0.35mmol),

30 tBuMgCl (0.7ml, 0.7mmol, of a 1.0M solution in THF), in THF (Sml) and phenyl-
(cyclohexane-methoxy-L-alaninyl)-phosphorochloridate (2.06ml, 1.05mmol, of a 0.51M
solution in THF), at room temperature for 48hrs. The crude product was purified by eluting
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NHZ. pTSA ,,, O Me'" O Prepared according to Standard Pr ocedurlz‘l\@l'cqg@%
L-a) anine (0.51 g, 5.8 muvol), p-TSA 30 nonohydrate (1.21 g, 6.3 mmol),

4- cycl ohexybogndws anol (1.0 nl, 5.8 nmmol) and toluene (65 RCY/GBIMO3207
p-tol uene sulfonate salt was obtained as a white crystalline solid (2.15 ¢
5.4 mol, 93 9% . SU6STI TUTE SHEET ( RULEK126) 17 March 2003 WO 00l 18775
PCT/ GB99I 03207 75 sH (d4-CH30H, 300 MHz) 0.92 (m 2H) CH), 1.17 (m 6H, 3
X CH ), 1.3tk M6°@MCO‘H'E)DCM 5141 t(ldl 3% HMeCHi3n AHCl; do Bivé)the purb Prddiict dda
CHcHx and 3 x CHi) ?2 p TSA)) 4.10 (q, 1 H CHala, J =
7), 4.24 (malfm“OWQﬁw&)sm I$d. 1("& 752%) ArH, p-TSA), 7.72 (d, 2H, ArH)

p- TSA); 8~ ﬁpﬁ@%@-@ 9. 192 16.66 (CH3-ala), 21.74 5 (CHs pTSA), 24.51
(CHz), 27.89 ), 28. 18( ), 30.25 (CH2), 34.90 (CHi ), 38.59 (CHz),

39. 27 ( CH C'HKNMEs®. 240 (ldi;ﬂ,kﬁamﬁz,ﬁﬂ) gn24- mxxmmwmmwm (P13 A30. 23

(T00 Pk 486538 eRs e R, £ Gl b Ao B3 1 5. 7 Bt - ©°

PhO-P-O | Nb-00y (3HMROOHRIR4E)2d.983RY (i High, CHal%), 231868 34 RRHARHISHE 3307-f rom
phenyl dichl or ophosghat e triet g,)él amne (0.8 nm,

0.45 .P'&.JO m‘ml%\_{ dr
o o) A0 B 2001 (TRl At oo et Mha  dui- bRt o
salt 142 ( g crin®qomlyandidi @%4,@@%6%;1 (};z_ltg?é-mﬂi 2@#1%%?}&20(%@“ was

obtained as a’clear, brown oil ) 8.91,

9.28 The prmwj(aﬁq;ﬁﬂz-bé.cﬂwali ommry)quoeas,t, GHsB)as a 0.272 gl

SOy - o0, 220 NR: 8 174 1(Q0), 16032 (G2 156 4,(C4) 151.24C) 1541 Cipsp P36 7CR Mot hano
| O [ phenyl136:0c(08), ABEEYC3’).- qum-nh)anmz ()% Ppphag;sr(aa'@toalsm&sp 71.0

Propar e adCER A4 (6> & BRE  CRGHRS 441 (e 4 1Che 34578803687 ™

f) |18(8R}2 4- (é}ﬁJ"bNQ6GC(EH1z-QW)W(mﬂﬁ? ﬁzﬁﬂ(gmdﬁﬁzws)w&aymw@mmp 1- et han
pheny| (BQCNS@Shéﬂ@h(& B bt S T S B E e 146 (3.1
f 0.27 l NaP R 5 TLC (8 % MeOH

CC):I—|C13) gl ovve Fﬁ%epéﬂe%?g‘}og%&to eh(r:%;&rﬁzqyg(gﬁfngrézrﬂﬂ%ts The(crude res: Sue

was purifi GWPLGtcE-§ (éQﬂ'Vv)rMOQ:/h waten 8% Waler{@Smine)-20Hcater (43188%),as
eluent, to 1% q”attgg rct as a clear, colourless oil, which solidified to
an of f white oam fter ritwati on and coevaporation vvith di et hyl et her
(0.341 g, 0.5 mmol, 75 % . 8p (CDC13, 121 MHz) 3.89, 3.91; 8H (CDCl3, 300

b O, P ot 12H2“’c.f$(xcp5)’x Ge and 6'H)) 2 81

(rn 1H 26' HYH.0F®,Cl, MMW%246.43H-cPr), 3.19 (m 1H, 4'H, 4.04 (m 6H, NHala,

CH- al d 5 bs, < 1H. NH 1H
S A and NeFherperg okfeniafiad fartn 31 sehhion U sicen et Binbidys ey tonff . 15
(8102 )75 Zé,ﬁ/ugaso@éafﬁ CHr5 @gz )«MfSS 20ded) drdPwisé) 4 Cbfdtion X, 4-&0@&@@3 :mgg 22
CPr C
és 56 (6 C)21.558n0 éﬁ*ﬁ droug ‘S‘S)hg"&ﬂ“%"a(fémé)”(%l ‘{'dﬂ-ﬁaﬁ‘ g‘)‘s digth 57. 84
(1'0Q), g Sorh1§ et Z90°C 5Thi® 4vas @& vigbroutly &13086 férsﬂ\: and1RA 10 1ikd Y0 3:-80161I0 Ph),
123. 86 (o hYy, ~ 128. 62 mpg_éz 130. 11, 130,17 (3' 134, 47 134. 57 (80))
135. 28, 2533cT@ErraNyre @yer 16igs elmghrhmwchaﬁaclﬂﬁ%@ ﬁﬂ) wag diltered ¢ gnd theg o6
20)) 172. hl ori dat
o 11 pho- p il Ehedidd @ﬁgf%héccOP%‘.X”%‘SLY{’%@%{°§¥§§F@‘*E?Z°§ESEre°5') e
f r om pheny P'RINMRE &ﬁﬁﬂ(ﬁéphate (0.45 nl) 3.0 mmol), dry triethylanine (0.8
m. 80 M v ¥ 3hd R € g8 B 15 GBI SERL SIS, SR (SRR TUTE SHEET

(RULE 26)

30 4-Chlorophenyl-(methoxy-L-alaninyl)-phosphorochloridate
C10H2N104P;Cly, MW=246.43
This was synthesised according to Standard Procedure 3, using L-Alanine methyl ester

hydrochloride (2.61g, 18.7mmol) and p-chlorophenyl phosphorodichloridate (4.61g,
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17 March 2003 WO 00/ 1 8775 PCTI GB99/ 03207 77 (0.5 g, 3.0 ol MEF A pom

(60 M total). The crude product was obtained as a clear, colourless oil
(0.922 gworddH3799 . Sr (CDCLl3, 121 MHz) 8.99, 9.37 5 The prmm9mm7 -

redi ssolved in dry THF (S m) and used as a 0.184 g/m sol ution.

(1S, 4R) - 4- (2- ami no- 6- cycl opr opyl am no- 942 puri n-9-yl)-2-cycl opent ene- 1- net ha
nol O [ phenyl (net hoxy-L-valinyl)phosphate [Cf 1686] P prepared according to
St andar d P19¢meioll add triettoianfibS(HAH)mi437. A}nmrﬂ)nn -afahytdous DCM (100ml) The usual

O o R s 93 S TR i s o
val inyl) phgﬁ%@%ﬁ%ﬂyfamn@qﬁm omlf & givea C%Mosojnﬁflm%mwaiqsbﬁ Hout me# té?m) 1)

and dry TH The reaction mXture was stirred for er
whi ch ti neperificatipher 1.5 m of the solution of 15a was added The reaction

m xture wa irr r uther 4 hrs. The crude residue was purified by
col um 2% ?ﬂ?%g&}%%ﬁ#(&é ‘'ng MeOH: DCM (5:95) as eluent, to give the
product asig mgﬁare) 798! QLA RS208z) 0" PR)| $825003 ¢iH, med ), auewmedﬁﬁ?@ af ter

trituration and coevaporation vvlth dleih et her 41 9 .
8p (CDC13, 4.224. l\ﬂ{zl)H,m,@salan3$Z(313,|dLQ@bo;11356-Bﬁe (mmy J=€Y (MHZ(Gﬂsala)-i CHi - cPr),

G oy 1 - e AR 1 TR o iR g B TS P da o b gz Feobi, . 1y
3.52 (m 1532%))5();3@&%@093{5@%1%3 83 (m 1H NHval), 4.22 (m

2H, 5' 2H, NHE) 1'H), 5.74 (bs, 1 H NHcPr))
593(rr101H 3'1~, 6.11 (m 1 H 2'H, 7.27 (m SH ArH) 7.52 (d) 1H

(Gl cpr) | Ot leeled opfivisthb ontporibo Jipiasishacilatga |

001 18775 POI4chdexdpdeoy-(merisox3il.-almnhiyl)]-phofibiatErENN620, 33.61 (6' O), I44 60,

44.70 (4'C 57.7?8 (1'C), 58.96, 59.01 (CHval),

67.90 ES )‘Hii%’(&% @@Mﬁ%) 119. 13 ((() Phg 123.80 (p Ph)( 128. 523

( nB szl égﬂm@gqas ]@ﬁtlf;ﬁ;)s(@i«?grdxﬂg?w Sltindili%rgo]cﬂauibu, u]sf;h@ (39, 4R17-@ -amin&96- ?)?

149. and | pso

mz (FA 9@9350!8’3%‘"(’1\%1* P!L"“'é‘i’ m*%ﬁafwtgéﬂ%se%% .8 Tmahe),

Pheny! (et MMIQCIL(-HWJ ILYBxhﬁhDsﬂerm Bblefiorlad THP), dnd Rt&ior&hayli(mwoxﬁo Me 2

i s Prepared accordi n Qdd %Brocedure 3 fromé)‘%i ){

di chl or ophb$iamEyd- E‘EP E]1°"ﬂ1’ % 2mmp}, 0% 8| Lo nwolytign7in THF),5ing

mol ), L- 'ﬂﬁgmﬁs nﬁﬁaxhsrﬁﬁtsﬁhﬂywﬂﬁm Rhdpefandal for 08hr® The &u& proahot wixd dry

DCM (60 m tal). The crude product was obtained as a 20 clear, pale

yel | ow oi Ipl(rﬂﬁed(bl ojuting1with 3% Me@H(ImGHCl; tozaive e puraprodict & whitefhamy selifuc t

was redg; @16){? | By g%. THF (5 m) and used as a 0.212 g/m solution. 25 (1
( os 8" cycl op

S, 4R4- ropyl am no- 9H puri n-9-yl ) -2-cycl opent ene- 1- net hanol
3p NMR: & 4.01 (s).
'H NMR: & 7.42 (1H,d,H8), 7.22-7.17 (2H,m,‘m’-Ph), 7.09-7.03 (2H,,'0’-Ph), 5.99
(1H,d,H2"), 5.93 (1H,5,H3"), 5.83 (1H,bs,NHcPr), 5.45 (1H,bs,H1"), 4.96 (2H,bs,NH,),
4.11 (2H,bs,HS), 4.03-3.86 (1H,m,CHala), 3.62 (3H,s,0CHj3), 3.07 (1H,d,J=5.9Hz,H4"),
25 2.92 (1H,bs,CHcPr), 2.76-2.64 (1H,m,lof H6’), 1.64-1.59 (1Ht1lof H6"), 1.32-1.26
(3H,q,CHsala), 0.76 (2H,d,J=6.40Hz,2Hof CH;cPr), 0.53 (2H,bs,2Hof CH;cPr).
BC NMR: & 174.4 (CO), 160.4 (C2), 156.7 (C4), 151.3 (C6), 149.7 (‘ipso’-Ph), 136.7
(C2"), 135.9 (C8), 131.6 (C3’), 130.5 (‘p’-Ph), 130.0 (*m’-Ph), 121.9 (‘o’-Ph), 115.2 (CS5),
69.4 (C5"), 59.25 (C1°), 52.9(OCHa3), 50.6 (CHala), 46.0 (C4’), 34.9 (C6’), 24.1 (CHcPr),
30 21.4 (CHsala), 7.8 (CHxcPr).
HPLC: tr 32.693, 33.012 (100%)-(100% water (Omins), 20% water (35mins), 20% water
(45mins), 100% water (55mins)).

SUBSTITUTE SHEET (RULE 26)



O [ phenyl (nmet:6oxy- L-1 euci ny~phosphate [Cf 1718] ~~''~~" co2nve L EMBER 2003 E
SHEET (RULE 26) 17 March 2003 WO 00/ 18775 79 Prepared according to

St andar d ﬁ&%,‘g 4, PCT/ GB99/ 03207 from (15, 4R) - 4- ( 2- am p©Er/§B99/03207

cycl opr op At H purin-9-yl)-2-cycl opentene-1-nethanol 0.2 g, 0.7 mmol),
‘BugCl ( 1.0 Min THF: 1.4 ni, 1. 4 mol )43 phenyl (nethoxy-L-1eucinyl)
phosphoro- chloridate 16a (3.2 ml of 0.212 glm solution, 2.1 mml) and dry
THF ( 10 m)Br;mﬁgn%Md,m,&lm@ showed the reaction to be conplete
after 2 hrs. The crude residue was purified twice by colum chronmatography,
usi ng MeOH: CGHGQ%”(:H’!QBSWa@%Wuent) to give the product as a clear,

| our | fi f t t d
coLour | 055 e, VA SRaRRblstL ! hoclal Gyl LG B . it ALY |
MHz) 3.98, #h homﬂicblﬁﬁﬁéla exB@@usMrg)Pth;ﬁérué o)ycRldridé3329g P2ml, 2N5MMol),and 10 8H,
gHZH_f Prza%?g (%lji?n?&_lghi]"bl %3% (ﬂ'é"@ﬁd ) rif Ay ey')ali élffqv‘%m@ag}% i gm;hBYA??qlgnds 67
(m " 1H C'+ P-géﬂ)ylmﬁm@% (711% 3%&1*{521%%11 1§ax%@m(om dllethl{beth%blaﬂb) 'I{Ihkfc dlioh? Cfs
09 (m) 1Hstn‘2éd-91 -80”029 Ioom teameranuﬂfgr mh:sl Att@t)ﬁltmonma)i Tergeval ofipL Svens M—lz)
37 (CHz P 23.28, 15 23.41
CH( 01(43)21 CE’?@%‘%‘% g’gscﬁ%ﬂ%%% h‘i‘u‘?&é“?ﬂr 44C58)44 70 (4'C)) 51.19,

OCH3) )~ 52. ﬂPN}H&&G&B@}Ieu)) 57.80 (1'C), 67 91, 67.98 (5'C), 113.88
5C)) 118.9 4 0, (,ps Ph)., ., Ph), 130.06, 130.14
3 8 15y ?Ié%lﬁgéﬁ%)]: g‘@"‘% ‘?’B)’%%(i‘igs ’Elg} 76)(6C and i pso-Ph), 1
S5. 28 (40), 13EIMR? 6(1490('ipd'Phy, 233. 1('3:.' PR), (2:60'6" mazo FABPH70. 2610 ( MHH,

Cz~H3~N~GsP requi res 570.2594). 20 30
Phenyl (met ho~cy- L- prolinyl)phosphorochloridate OIl PhO- P-Cl I N M02C

repared ac nyl di chl orophosphat e
C0°Ba i) "o HUrSpnby) HhrR AL 1 Alham gl s R L pr ol s e

met hyl est e€yddselN Rhﬁhﬁuel\%\é(ﬂ 6839BSTI TUTE SHEET ( RULE 26) 17 March 2003

WO 001 18775 s .

total). T@?U’ g%lgﬁ%'? %%rﬁgl 'E‘gisg% azgg Pgo elz‘agr3 a‘ggﬁgour ess ol 1 %“24 g,
>100 9% . 8phjdﬁﬁlﬂl®delmltM(lips,9 DXmvel2 4bidmephenytipleoshaxedickeritiates (1.82g) i n
dry THF (5 ﬂ]ngwg g ‘}15&1:1@(29:112?483:%@) if ﬂdUI I('Rﬂl‘ll) (ﬂne usual workup yielded the

S, 4R) - 4- ( Z- opr opy1 am no-

rin-9-yl)- Zcmﬂebmnecttasmeycl}owemh(dmalg €Y. V%),evlybt( wet Storeyt 3 TRIFQ(12ml) Itg piveaphst e
[Cf 1719] O EE%NEP%G Prepared according to Standard Procedure 4, from (1
S, 4R) - 4- ( 2- %nEHY-SE™MIE™

cycl opr opy | BpINMRO§90659.10 =W ) - 2- cycl opent ene- 1-nmet hanol (0.2 g, 0.7

ohosphor och6r e S TER)s 1 by Biig 1 TR cnk e LR CEEbn) g 1Py oY

THF ( 10 m 33, 31 E11()85 /0 WeRkLa), 20.SC3das howed the reaction to be conplete
after 20 hrs. The crude residue was purified tw ce by colum

chr omat ogr aphy, using MeOH CHCIj (4:96) as eluent, to give the
(18,4R)~4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol

5'
6.
6.
[
(
(
(

25 0O-|4-bromophenyl-(methoxy-L-alaninyl)]-phosphate, C{1710.
C,.H2N705PBr;, MW=606.42
This was synthesised according to Standard Procedure 4, using (1S,4R)-4-(2-amino-6-
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol ~ (100mg,  0.35mmol),
tBuMgCl (0.7ml, 0.7mmol, of a 1.0M solution in THF), in THF (5ml) and 4-bromophenyl-
30 (methoxy-L-alaninyl)-phosphorochloridate (2.0mi, 1.05mmol, of a 0.524M solution in
THF), at room temperature for 24hrs. The crude product was purified by eluting with 4-6%
MeOH in DCM, and then in 4% MeOH in DCM, to give the pure product as a white foamy
solid (115.2mg, 54.4%).
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. 17 h 2003
25 product as a clear, colourless oil, which solidified to a a|'r%e foam

after trituration and coevaporation vmth di ethyl ether (0.168 g) 0.3 mol,
44 9% . 8pwoddedkdrs 121 MHz) 2.83, 2.90; 8H (CDCl3, 300 MHz)POT/689%/632072H,
CH=-cPr)) 0.90 (m 2H, CHs-cPr), 1.92 (m 5H, CH=CH=-pro and 6'H,), 2.83
(m 1H 6'Hb), 3.04 (m 1H, CHcPr), 3. 14 (m 1H, 4'H), 3.45 (m 2H)

N CH=-pro), 3.70 (d, 3H OCH3), 4.13 (m 1H) CH 30 pro), 4.30 (m 2H, 5 H),
4 87 (bs, Z‘PNMHIﬁB%(@G (m 1H 1'H), 5.73 (bs, 1H, NHcPr), 5.91 (m 1H,

Vi) 6,42 (S MRS 58 (Grdle) Tl Bga i elph o 07ek 6300 o
(CH2 pr 0) ?}?fks(&l-@ m ‘PH} 6@02 447 7?]{&1 HI+NHERH9 5 BBECHS) ¢1 Horh, I-Q%NL 34319
, 57. 80 SUBST rch 2003

UTE SHEET (RULE 2B
V\D 00| 18775(1PDTH1339§;Q§3Q?@7bs8ﬁ12584 284 05&@1@@@%{51@ 492-3%5 (GH.HZQH@B),C)

(mpny, 3ot 8 CHAEPCHD, Fr e odtnss 24 P kgl gy o, ° o

and i pso- PI])16 )L R66-AB6((@H)m, 10T HE') 373 1(- P.LJ (SHIFLCH 2la), 0/ B-2.32 (ZHQ)2Hof ICHCPH\B)

554. 2283 (M i~ uires Sh4.2281 5

Phenyl (di é&%@'@d&gtﬁﬁgﬁ?"hﬁ?) phosphor ochl ozl date O PhO- P-Cl | NH ©02Bn
C02Bn Pr epaﬂéqlqmc@n@umgc@)016‘ﬁtsa(@dwlde B’r(etf)eqisur?(cit) 1&0 Qr('zmamd 136. 7 €2,

di chl orophosphate (0

o)) D o0 (B, dBbBH A PIRIBbE (ﬁﬁmme%eosmf bt Groing 1(5124@5)3 s 0

Clear i 168 BeP @98%‘3&9 ey, e Cai R PO ARy T ARl OUaE, A3 °

product wasgOHrdlay,st8 (€heP dry THF (5 nl) and used as a 0.16 gl sol ution.
25 0 o

(1S, 4Ra- ( 2-M8i FS":6™(% SPEHT G490 dMn S28 1065, (10R% TN+ DIE )y S3B.086T &32%4 8let hano
| p- (phenylyjsdNagpnzyl o~ry-L-aspartinyl)phosphate [Cf 172U P PhO ~''~

~ COzBn C028n SUBSTI TUTE SH ET@( RULE 2# 17 March 2003 82 Prepared
accordi ng tMS g{%@r&;ﬁﬂ@gﬂ#’ rzequires,p48.1049, found 628 1058, and C;4H300sN;NaP

(|15 4R) - é (83138%%9@@63@1@9]}‘ I@mm@ QU purl_l_aFg y1) - 2- cycl opent ene- 1- met han
o] : in

phenyl ( di bdﬁEdeWl“&éHlQr/M%% wg}%@mb GO \M?tﬁdéﬁ@ﬂlﬁé.éo(’/s“@teﬁ{‘?&min@a 16
glm sol utll%)/% %s)and dry THF (10 m). 5 TLC (8 % MeOH i n CHC 3)
showed the reaction'to & conplete after 1.5 hrs. The crude residue was
purified twice by colum chromat ography using MeOH. CHC13 (3:97) as
eluent) to give. t g r, colourless oil) which solidified to
an of f whi t‘g'w“@éﬂ?mgqfnpiegg%ﬁk?rg?ﬁ °g'rd1§gend coevaporation with diethyl ether
(0.284 oo Q:AlmLCleQW--ZBG‘I(CDCI 3, 121 MHz) 3.68, 4.24; 8A (CDd 3, 300

W) 0.5 Ul 2 CRnEike 8555 Clbub 3o, 7 a5 Sihidinggiy™
(N:;' a; Eg C;EH I F;(H&ocﬁd:ﬂ)loﬁdald) excépt Afing: Hﬂlosﬂ'ﬂmsWéhlorﬁieQﬁ?Gd, 2mL121¢ Gﬁ!ﬁ&m)ém% ? (1%
1H 2'H), ﬁ@fenkmfg#&gb& rﬁlwmﬁyledmﬂ‘ﬁé"sﬁb'ﬁ!ée‘uf ml), 3 M;&»’d'é’“%

CHZ-cP 3
44 57°(2) )q"?‘g%‘g bt (7Tg) Imp 2 S Ay Bleletig OO0 %‘&%’%‘ﬁ{“‘“‘é‘%“ess

(OCH2PhR25 Gfined at 680°@bf 5 andlilsnaﬂs 108%0) tenms@nmiqmm Meprﬁltratm agg (p

G bbo- 8] 343%%%3??4%553@3@%%& 5%9%%%%@@ pohclbd g o BRog) O 154 o
14718,61314278!1:}1&1:{%50@0 Ph), 155.28 {4C), 158.95 (20), 169.22, 169.43)

(1S. 4R5 4- (2- C- 765‘3)Z/E‘f@&%‘i}rﬂ%%@@&‘p’ﬁﬁzﬁH&"g}i fh)z cycl opent ene- 1- net ha

nol O ( phenyd NMRI®1 357 (5s0BH),) 1858-(bn' P 112261 CoPPig)s PITRS e);-KIﬁ1672 This was
pr epar ec; by Standard Procedure 4. 70%yield. 8P 3.87, 3.

4-Fluorophenyl-(methoxy-L-alaninyl)-phosphorochloridate
CyoH12N;O4PCLFy, MW=295.65

SUBSTITUTE SHEET (RULE 26)



25 8H 0.64 {2H) m CHeHo, CHe~Hb~ cycl opropyl)) 0.92 (8H) m CMEh 2083 ~Hp~
cyc|opropyl) CH(CH3)Z ), 1.42 (3H, m CH3 alaninyl), 1.71 (1H m 6'-HaHb),
1.92 (1H, 09;5,(, )2), 2.81 ( 1H m 6'-HeHb), 3.03 ( 1Hp '?‘)GB@'}oszm

cycl opropyl), ( 1H m 4'-H), 3.87 (3H m CH al ani nyI CH 2CH(CH3) 2) ,
4.09 (1H, m NH alaninyl), 4.20 (2H m H, 4.9x (2H, br s) N H2), 5.53
(1H) br m 1'-1~, 5. 80 (| H br s NH-c;?éIopropyI) 5.92 (1H rr) 3 =H), 6.12
30 (1H, 7

(CH(Z cyclnzapTlaf)Wsi °S‘S a‘tﬁ é%f‘%d é &.%%r fzg’s%]? li‘Baleit“ 21.74
CHcycl 7 4

§4 }83 opr q%a%&gf a%zlilsl C}‘1((@"‘37 gﬁmmgli %ﬂu&@pl’ﬁﬂyl(rﬁlosﬁamdﬁﬁoﬁ&ate g 6_2% |

69. 57, 69 enlqmmm@wmr»e (2111!8141?fm M@FJE@TTher!/woclﬁxp

118. 20, 118.24, 1 2

129. 24 (3 -€H€ H’Si‘ﬁ"ég %@1&%‘] @ﬁé’ 3% )C)%"Z}“@p‘%g%“”eﬁé T %ﬁ‘hﬁﬂ}; g“%% 62)
149.76 (6 Q.56M36Bdn.(4-C), 158.91, 158.96 (2-C)) 171.68, 171.58 (C(O

al ani nyl) . m e 57 %rﬁg I\/Hr C2~H36N705P requires 570.2515). 5 HPLC tR
33.11 mn(_/ 813 I‘ )80%CHBCN{35 mn), 80% CH3CN (45 mn), 0%
CH3CN (55 NMR: & 732723(2H,m,o Ph), 712706 (2H,m, 'm'-Ph? 469 (1H1b(s)lggr?][a()a,n% 221 ot ha

(1S,4R) - 4-(2-am no-6-cycl o anun09 urin-9
nol O ( phen§iH,bsCHala); @ﬁf 8%;)135&}'-53_ I‘h!f‘la)phosphat e) CF1673 10 This

was prepareﬁ r | 61
(o) " Gr o, MR, B 38?%#%?@?9{9&%‘f‘%zga%?ﬁgil?:ﬁf’@?ﬁ

cycl oprqmyls:;,,z (OCH;),(5H9, (CHalaWGH?&H;a)a). 1.41 (3H, m CH3 alaninyl)) I.70 (1H,
m 6'-HaHb), 2.78 (1H, m 6'-H Hb), 3.03 (1H, m CH cyclopropyl)) 3.18 (IH,
m 4'-H) 3.81 (3H m CH 15 alaniriyl, CHZCH(CH3)Z), 4.09 (1H m NH

! ! blanitho-6-c frh -pliFfinS-yl Idpebitné-1 1'
gggl ?{H) b(?s%,ﬁ).ﬁﬁ : c?) ydflbproﬁyl u(o@ﬂ pl hn yiN220ye di)_e ’1167*192!«:5&?118(1!'1 o) -H),

Ph-H), 7. 480(l1-|ﬂ"owha"ﬂéﬂft“@'l'ﬂ'mn!('mﬂiﬁbé %E‘Bﬁ? X 2) 21.74, 21.77 (Me

al ani nyl), % ?k ég( )=5 g4 21 (CHcycl opropyl ), 31.90 (C(CHB) 3), 35.06
(6'-C)) 46. %48, 20 50.79, 50.83 (CH 20 alanln?/ 59.42 (1'-C),
66. 35 (3'5- CThis wagsmesw aﬁﬁordms tq§tmmmslsl)e 4;1using, (13,4R)e4-(2-amigo62

120. 66, 120 15 131. 65
(30, 136. %’g‘%"’f&é %p%mé y%%iy Emfﬁ?d'ég’l gﬁoﬂgkh %E@@S
(4-C), 158.1BiMgCHO: 74n|l, émep;. oiMOMegolutm uzﬁHEl:e@ éﬁmlhm 4- ﬂmsophenﬂ-

HBCN (0 viEeos ARt Oidbiqnt 1 Sy ostmimbldr b sl Aol 6008,

e s 1
d B¢ TEPSF FRMPSH 1 Ay b g hage i Shlgroqoris g s grethanglin 7

\(NgsHl p:ne&(glr'll diorofoinE tdbive the plrepesiuyt as s Pelageug"*;a fFoanty Tdﬁda(lﬂbl 40121@ Bzzl‘_lm)“ oG

CyCl opro al ani n

162 (szpyr?{' mﬁﬁ# ‘L%hééd gilEET 84 17 March )2003 CH( EZHS) 25” 2.70 (1?4

m 6' - HaHb)iy fmﬂ@ § 42 am&napﬁwﬂpmnmf&qpﬁ 0.03(6.07 (PHdl'm’ 8 6.188 (3H,

m CH al anin al ani_nyl br s,

NI PN vy MO LTINS WL R qu!g;%ooﬁ wmdgn').oz 51 03
1H, P 1
gCHZ- (r:nyc oprob)/FleZ) Q%E@EQ q%%gﬁhéf%%ﬁﬂgj )3132'-') gﬁ gch?f CH{%HS)Z)

24.10 (CH( QHH)AIFS. 03Hz B¢ ){m@meap 86y2.24 ( m.laqf HQ’) mmz;l:l,nemfm

463" ba é%%&s%ﬁ@Hg@ﬁﬁ%é@‘%?@ﬂﬁ@ba??*"ilgﬁﬁ S o3

120. 55, 12Q:§,Qpr 120.61 (o-Ph), 125.28 (~-Ph), 130.05 (m Ph), 131.54) 131.60

1 so b (4% N A4G0kH1.6183 AP0 ISR TRCRE) TasiCy o1t T

584. 266350( I(\r%j'orph&qaaiﬁg\lﬁjo@fwml 1866 ?@ﬁ’ ?ﬁ Q 0’ gcursFi gs‘fég ?g@sw%

35 mn), 80% g 0% 5 .mn)
15 59.3 (C1"), 52.9 (OCH;), 50.6 (CHala), 46.0 (C4 ), 349 (C6%), 24.2 (CHcPr), 21.3

(1S, AR) -4 opr opyl am no- 9H puri n-9-yl ) -2-cycl opent ene- 1- net ha
nol O(phe&ﬁ%%%ﬁényl ) oxy- L-al ani nyl phosphate) CF1752 This was
prepared by Standard Procedurc 4. 41'o yield. Sp 3.96, 3.98. SH 0.68 (2H)
m CH, Hb) CH$~Hb~ cycl opropyl), 0.99 {2H m CH, Hb, CH, ~Hb~ cycl opropyl),
20 1.36 (5H, m CH3 alaninyl, 5"-H Hb, 6"-H Hb)) |1.80 (11H m 6'-H, Ho,
2"-H, 3"-H 4"-H, 7"-H, 5"-HeHb) 6"-H Ho ), 2.80 (1H m 6'-H Hy), 3.12
(1H, br s, CH cyclopropyl)) 3.22 (1H m 4'-H)) 3.97 (2H m CH al ani nyl,
NH al ani nyI)) 4.20 (2H) m gusshiTute SN gETl(IﬁuuangI—l)) 5.18 (2H, br s,

NHZ), 5.57 {IH br m I’ H),590(1Hm3H)612(IHm2H)6.25
(1H, br 'S, NH cyclopropyl), 7.25 (5H, m Ph H), 7.51 (1H, br d, 8H). 25 8~

A NS I T 1 S NN N NN NN



17 March 2003 85 17 March 2003
(1S,4R) - 4-(2-am no-ti-cycl opropyl am no- 9H purin-9-yl)-2-cycl opent ene- 1- net h
anol O (pwemnplistiset hoxy- L- aspartyl phosphate) CF1714 This wag/geegpaord by
St andard Procedure 4. 54%vyield. 5 SP 3.76, 4.19. 8H 0.62 (2H m CH, Hb)
CHa. Hb~ cycl opropyl), 0.88 (2H, m CHagb, CH$~Hb~ cycl opropyl), 1.25 (6H,

m CH3-CHzZ-O aspartyl x 2), 1.68 (1H, m 6'-HeHb), 2.75 (2H, m -(CO) -CHaHb
aspartyl )Hﬁ.,C ITl!{ Bih¥36 ?10@7/2((?0@% WateetOmIne), 20% SRier (35kixs), 20 \bherqmﬁhs)yl )

3.16 (1H) H, 4.15 (8H m CH aspartyl, CH2- Oaspartyl 2, NH
aspartyl, los%wpter(ﬁWSMH br s, 10 NH2)) S.52 (1H) br m 1’ H) 5.80 (1H,
br s, NH-cycIopropyI) 5,90 (1H m 3'-H), 6.08 (1H m 2'-H), 7.21 (5H m
Ph-H)) 7.48 (1H, br d, 8H). s~ 8.65 (CH2-cyclopropyl x 2)) 15.31 (CH3-CHz-O
aspartyl 4lodophéyi-phofplidredichlopideteyl ), 3S. 72 ((CO)-CHZ aspariyl), 39.74,
39.91 (6 4'-C), 52.41, 52.47 (CH aspartyl)) 60.11

(1 - C)(Sbg‘%' 2?@-@2&3’@%8 ) CH2 aspartyl), 63.2Z5 (CH3-CH2-(Q(CO) CH 15
aspartyl )y &7 ed /G sa<5neu®¢ drikfiogbas (30 Othat 1 2F- 3Behj Wﬂ

121. 49) 121 55 126. p-Ph), 130.86 (mPh), 132.36 (3'-C)° 136.90
(8-0), 3ihosi:h0(0£lchl;)ndat_951xcsm usmﬂ@cspb@neyxxchm)de( 29e, 2011 24.5pymol) énd 01

(010 aspiagiehdi (124, 3 Fhbiol 38 “pifrus “nplimet (G, B wistphd 5.c5)

20 HPLC ttﬂemﬁaﬁi&er(ﬂﬂlgp%m&&ﬁmm ini anhydro0¢/dieti3{Stidr 320mi)/ The résttiorWasN (45
% CH3 1LN)) . .

(1s 4R zf“(fz acn}%g/“z!'fsoﬁf‘%ﬂ{}?’hm FROTY LETpREFatHTeg fay) 3hrs, é@%’l fisationesad 1_ et ha
nol O ( phemybal GEthB @¥vent; iﬁ%i’dd@%asmmm%@)clé&rrhgﬁaﬁ@fz s@/o)was prepared by
St andardsErocedure 4, 49% yield. 8P 3.90, 4.03 n o 6 2H,” m CHaHb,
CHe~Hb~ cyR (920.86" (2H, m CH, Ho, CH., ~Hb~ cyclopropyl) 1.71 (1H,
m CH CHa i G, is 1), 2.01 (3H,
d, O3-S Bb @HH’H@H&O ﬂwmg@?f( o8 EDH: 2§Jﬂ’y2 78 (1H m
6' - HaHb) , ‘QNMlaﬁol %zmo-ﬂx). 1R9. & m' Bl 12952 ).)91 BCAPhY. 1 H m 4 -H),
370(1H)d CH3-O), 3.80 ( 1 H m COT nethioninyl) 4.17 (3H m NH
methioninyl, 5 -H), 4.89 (2H br s, NHZ), S.49 (1H m 1" H), 5.80 ( 1 H,
br s, | 'Iﬁ—lud)aplleno'b(mptplo):y-wal@mn@l)apudsphnro&iloH)lateG 08 (1H m 2 -H, 7.24

(SH, 4 8H). AVENDED SHEET 86 17 March 2003 b~
6. 52 (mze'eﬁ)eﬁbéf"déy W’)“ogis 14.47 (CH3-S-), 22.81 (CH-cycl opropyl),
28. 63, 281‘h?£w6§s3ﬁﬂi)sxsed%2cc6ﬂlm§ih S&ndaﬁl &i:oc(eﬁ?hi'ﬂlzusmgilfulﬁﬁhm&h 1 esfer 65

6'-C), 44.73, 44.83 5 68. 13
Ess 20) echydrechignder) sal 141 é% %l%‘m(“g;g rrﬂe’egﬂ%f @'0511%9‘1'213!0!(1%31%9 18- ph§
124. 030 12fenido ‘ Rb%la.mﬁﬁqmﬁf’ 148 mk6l) in HEM 1§.3fhe3f2udi3vorku eldelﬁlﬁ 72

(8-C), 135.42, )l 149. 76, 149.80, 149.84, 149.89 (i-Ph), 150.08
(6 C, |5sudgs>r?®9t!}s ax@bwb (3598, >108%), which yas stpred; myTHB (14npiptogive & 0) ) .

ES+ nie g@&l widn) V=i ~) C-H34N-OSPS requires 588.2080). - ' HPLC tR 29.64
mn (0% m n), 80% CH3CN (35 nin), 80% CH3CN (45 min), 0% CH3CN (55

mn)). 10 PNMR 8931 9os(1 1).

1S, 4R) - 45 B pl- et h
(I’l0| O%ph&%tho%ﬁ%%ﬁ%ﬁany?? gr? at e)ﬂ@;l %%(%%é‘ﬁ%?sa S?gparrerg b;‘
St and@sd (PHbs,CHalad, 3481 (BBLA,Q0H3).1.56~1.33 ({H-I,dd;JéIZI.OGHﬁCthIS). 68 (2H m CH, Hb,

CH, ~Hb~ n “Hh~ ¢ r 1 1H,
m o o v MR B8, Tag o Clheglpnl 1589 oy b SR E R e 35, Ty
3. 22 ( 2H)(OUH,f;56.9 [CHkla),20.96CHdld). d, CH3-O-), 3.93 (3H m NH Tip ) 5 -H),
4.35 ( 1 °H, m CHTrp), 4.94 (2H, br s, NH2)., 5.49 ( 1H, m 1'-H)) 5.87
(2H, m NHcyclopmpyl, 3" -H), 5.9? (1H m 2'-H), 7.01 (1H m 6"-H), 7.26
7TH m PR 5 - 2 ) , 8.63
(7 ™ Mas g Spidegioiofrfisbio SRS Rfadaldils Bl 8- O
34 86 303ZD-EM—ic(dﬁph@)’l‘(mgthoml.--ﬂbnnly])]quoaﬂlquCf(f]38 52. 97 (CH Trp), 59.24, 5

9.29 1 ¢, 109. 86) 110.11 (3 "©O, 111.72 (7"-0O),
T16 01 (5‘313’”“1.‘?’3’]’95"&?26&0‘?(4 'o e "-C)? 120. 40, (120.117, 120.57,( 150 63
(0-Ph), Mags @8 syhthésieéd 4deordifig tolgﬁmﬁﬁrd Profelurd 4y uding (1SARY4-(1-Bninbl6-

127.79, . .
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol  (100mg,  0.35mmol),

SUBSTITUTE SHEET (RULE 26)



25 127.98 ' (9"-C), 130.04 (mPh), 131.27 (3'-C), 136.08 (8- C)l7Maygh2¢)3
136.55, 136.76, 136.87 (2'-C) 8"-C)) 151.05, 151.14, 151.17, 151.26 (i-Ph,
6-C), 156. 00 doAs®)s 160.35 (2-C), 173.58, 173.66 (C(O). ESsc1itBedag072432
()V>H-") C32H36N$CSP requires 643.25S46). HPLC tR 31.46 min (0% CH3CN (0
nvn), 80% CH3CN (35 min), 80% CH3CN (454min), 30 D% CH3CN {55 nin)).

(1S, 4R) - 4-{ 2- am no- b- cycl opr opyl am no- 9H puri n-9-yl)-2-cycl opent ene- 1- net ha
nol O (phe I,Mg@x GWﬂLomﬁJoewamdM BheseNRUEIF)Cnl THE ( Mmmﬁwﬁ%yl- 17
Mar ch 2003 his was prepared by Standard Procedure 4. 60%yield. ~ 4. 48)
4.54. 8H 0. (ﬁﬂu(oxwL-nimmmamosmP@chlmdaw& 8ymlo gydSmmal, of a( @HHM rﬂOllmlang

<ol ouci i T Shtoc phnpetatis GEARHE K atyent i renp Ve Bl 3N gresse,

CH3CH), 2. 83d (¢ residuetiiohiiendd)in 336% mefhlahiol inrchﬂﬁrofBHn,cgml therr inB% h)eﬂﬁndlgm( 1H,

m 4'-H), m. NH i sol euci nyl) . 88 X H,
m CH i §o|céxlmi(<?yn) to givethe pygg)produc aPUhmiO@l)g (g%Pﬁ%{%}Vé)) 5. 55( 1H,
1'-H)) leﬁéufﬂ.l-sg, (33 NH-cycIopropyI) 5 93 (1H m 3'-H)) 6.12 (1H m
'- , .28 Ph-H), 7.52 (1 br d, . 10 8~ 7.82 (CH2-cycl opropyl
X 2) 11. 89H( m&-lzﬁ 7ﬂ3 7P (H3ddy GQIﬂzwltlr)J-lcﬁﬂﬂ d@H4558.30Hz25-Fb), 625 13

S> a6, 55, Jencepmer e o dssm Igs SRS gk 45

116. 12 (5- 0)16 129H 47, HS\RHaRY, 1207-395 (o Byh,CHald, 23.71p- Gi)d,0CHMIL)3 emsph)

15157 oﬁmﬁ,ﬁ%ﬁ%& 14 18, ogrsrd {2 o 3B ) A IO 685 o))

173. 48, 17 E -
570, 2504) | B e R D ot RO (0 ) B0t ErEen 3s

mn), 80% agHbs2HeS GHRED. 09, CHBCN (55 mn)). 20

1S, 4R) - 4- th
ol O { phemt SHRE Ao OT ARG ‘%32%2?2"“@%““&??32’2*55GS@% Ba by

f hoxy-
St andar d Pri36&d{im&Ph), 136% 85&)1 t81.55(C33), 992. 8S!]—b’eP1981(52¢-IXC$h 8329% Ph)C69.4 Ho ~

o Horo)S” 4580 14 €10 oy CEReb ol endhy f(OF) 308 Bsopy? g At

6' - HaHb)) Cicﬂﬁalé)lm,S(lﬁHzGPr)cyclopropyl) 3.18 (1H m 4'-H), 3.68 (3H, s)

Me O CHz H ) I 10 (1H m
G ol uty | ) HEEG 1 3478 (Foooh bbb %&%,mﬂ@%m&%ﬁ% e (i
1'-H), 5.8800%vater (5Smindhicycl opropyl), 5.95 (1H, m 3'-H, 6.10 (1H m
2'-H), 7.25 (SH, m Ph-H), 7.54 (1H, br s, 30 8H). 8~ 7.82 (CH2-cycl opropyl
X 2), 24.12 (CHcyclopropyl), 29.66, 29.73 ) 29.88 (C(O CH2CH2),

C( O) CH2Gi2)y, - ARéhifld (3-Bent§l) estéP hPfrockibrid@sslé’ - O, 52. 19 (CH-OC( O) CH-CH2)
54.17, 54.28 (CH30C(O CH2), 54.17 (CH glutyl), 59.31 (1'-C), AMENDED SHfET
1~~HS a~-ON3Wh' ' (Od Z' ZT9 . sa- ~cnba ~ ~Hsp~i ~z=H6t ~ " +[ $H y~ 980z' ZI 9

a/ ~+S3 yonpo. ~d pasauaoel ayl g~inn ~ua~ SI Suoo " ~.z~o0ads xatdui oa anew ~
uogseO pue uo~o~ 6Z'ti ~Zt~' 8%& E d~ 'Pla>~ ~9t~ ' 1~ unPaooid

P. ~Pug~S ~q pai sda. ~d sen~ sf ~ 3~ (a uydsoyd

| ~Cuca~I B(5' 21) | ~uaqd- ~o- " Gco ~a], u) o _u d)-p I ouey;

awl auaztsuadofa a-Z- (1 ~-6-ut 8- Hoouc ~do. ~dol a~a- 9- oucwe-Z) -ti-(~ti Si)

"(Cud S)i~I0OHO 10 (upu SZ) i~l loOB " (u!'~ SI) L~IOCHO 1 008 " (u~ 0)
1~-IOHO 'n0) u ti8 91 "Z8' 9l sl ~'IdH "(OA Z'' d9S sai nbai da~spi HzsH~-O
_t[elvllL~l) ti60Z't9S a/~ +SH - (I ~Curu~p3 (p)p) Z6'ELI "GB'EG 't-8' G
(G2) ai'09l "(Ot~) @®9Sl "(dd-s "O0-9) ZZ i S| "EI'" 1 S "80 i S
I (O 2) Sfhiof)l Eh]bndé P81 J8022M) iwas @dlled dropwise td a sdned(sdhﬁbmdf Fpetantl |
(ud-~ LZ' SzI LS Qzi "SS'zI 08 ozt 8t~ g_OS a'oll

S) 8 6(98 2(ral, - 1|14d;4) 806§ undes nifrpgeny The n(usylxs)weeuzrsd @ 30Zmjnutes; then-)

it %BLH llgweslp et o' i9op BT Y Kl B cHOTHRDLE R R Y e |

CH~ld TH 0 3) Oﬁ M) lwas (adlddil(‘md ﬂtettre@tukysuspensidh)wali@cﬁed dtirefluX overnight (the36' S
(KL, E E@ g 20 'S * (H i s
"HZ) GOt fei(cﬁﬂ’& Jna% ame. %Gl‘}aﬁ' &§°W‘ﬂFss wluty:;; 6@‘ so E‘&U‘)‘Irm@" ed)und

8S' | ~d
( C}%&Iﬁ & 8fe§szlﬁ§_t% %vﬁ[?}]ol?ibpwglgh (\lbhs\ ?cpgf%%mﬁ'le\i ' cbevapthlel \mﬂ W

"HI) 69'Z (s ~d0|dofoC0.
‘qH~ "wiqg HS) E8 0 "(I~doidofa~Ca ~gH~HO "gHH~ "~ "HzZ) 6S'0 'O t| dg
~plar~C o~.b.1, y ainpaoo.rd p~puel S ~fq pa.n3dald sane scq,l, BG ~
(a'~g~ldsoyd | ~ula, ClB--1-1~g~a~0-~xo0y;aut) |~uayd)-p O 1ousy;

aw- i - aua~uadol a~a- Z- (| ~- 6- ul ~nd- H6- oucwsl ~do. rdol a~a- 9- oywe-Z) -b- (?I b" SI)
((u~ SS) L~ICEHO !'00 " (uT~ SUBBTITUTE-SHEETRRULE26p) | ~I OHO | 008 " Cud 0)

| ~I ~EH~ ~00) u~ SZ’& al OldH ' (SZ 009 sainbai d~pcNssHcz~ "~ g | ZZ' 009
al~ +SH S



"((~AnIBz x (p)~) ~LI 'L (02 z1' 19T 80t 9 T zol7Mah2003¢: o

“(O-tr) S9'9S | “(ud-!) 9L' | Si “(J-9 I' 1 SI SO | S1 86 Ol

(O, 2) CvBlooa8Bs9A “(~8) 1'91 “(O,) 09'Il “SSIi (cldpoyGibober60’ Ol
“(ud-d) 6'SzZI “(ud-) 8S Czl "SS azl 1S 0zl “8bQzl '(~S) zb' Sl | (~~S)
0S' 69 88 00Z u~~eY~l L i 17 March 2003389 HPLC tR 17.63, 18.50 nin (0%

CH,CN (0 nun), 80%CH,CN (15 min), 80%CH CN (25 mn}, 0% CH3CN (35 min)).
(1:1.08 rac %}h%ft ke 0/80) to remove traces of 3-pentanol,

(1S, 4R) - 4- (gl Iathelntcycdé'gf?)lg?)py)am no- 9H pur|3np9 TherGSUInngOIltygﬁsédue met ha
nol 5 O (phslidifigdnen AOARE wnderihigh vacuyn JagiNg B Ppacbsp aneé)soh%m%g,mmvas
prepared by Zia)“r;dard Procedure 4. 51%yi el d*. SP 4.10) 4.16. bH 0.51 (2H,

m CHaHb, ~ cycl opropyl), 0.72 (5H, br CH, Hb) CH, ~Hb cycl opr opyl ,
CH3-CH2) ) 1g ,}244(@1&50 H) 3 asﬂoa:n z{cih);, ﬂdzsl@ Cxﬁ-aieQJHgHb))

GOHIBIE} 294
2.73 (1H) I
3.52 (1H5 W),M794ny64}#yo)cﬂ(§hﬁ{()gﬂ g)’ 4%(‘”1% éﬂ-a = (P?éc opr Op

3 N eyl opPigk;Be A?yéés%bﬁf&}hﬁ%-f?&}ﬁ@fz%ﬁ)g@ﬁ% (%:w,? 1 d’.&,

br d) 8H). 8644 Fd-@H(OﬂzGHéﬁ], ARED(CH-al4), 29 88 1G-CHRICKH I AM)03 (EZAHS ( CH3CH?) ,
24.14 (CHL5 cyclopropyl), 27.43, 27.50 (CH3CH2CH2), 34.50, 34.58 (CHZCH20),

35. 0l (6 C) 46. 02, 46 12 (4 C), 52.66, 52.68 (CH30), 54.87, 54.94
(1'-0, gge}‘()?y- e@ﬁ, 3s7ph(n50cﬁondﬂe5 18 (5-C), 120.29, 120.42)
120. 50, |20 Ph) 5 21 Ph), 130.00 (m Ph), 131.51) 131.54 (3'-0Q),

1 35.86 (B C), 136.71) 136 76 (2'- C) 151.12, 151.16) 151.20, 151.25 (6-0Q)
i-Ph), 156.73 (4-0C), 160.49, 160.96 (2-C), 174.19,174.26 (C(O glycinyl). 20
ES+ m e 592.2428 (M Na}y, C2~H36l ~T~CSNaP requires 592.2413). HPLC rR
18.34, 18.41, min and 16.64 mn (6:1) (0% CH3CN (0 min)) 80% CH3CN (35
mn), 80% CH30N €L -Cov CH3CN (55 mn)). * Note: conpound isol ated as
6:1 (S:R) stereoi sonerl,q.lrn'xture at the am no acid residue acarbon.

Addi ti onal reponances ijn the 31P NWVR spectra are noted at 4.35 and 5.18, 25
correspondi ng\t o e pAor configuration (R) am no acid residue containing
di ast er ed somer¥. Me

(1S, 4R) - 4- (2- amno- 6ncycl opr opyl am no- 9H purin-9-y1) - 2-cycl opent ene- 1- net ha
nol O (phenyl (nEthoxy-a-propyl-L-glycinyl phosphate) CF1785 30 This was
prepared by Standard Procedure 4. 50%vyield. 8p 4.14) 4.21. SH 0.62 (2H, m
CHeHb, CHa~Hb~ cycl opropyl), 0.86 (5H, br m CHeHb, CHa~Hb~ cvcl opropyl)
CH3-CH2), 1.32 (2H, m CH3-CH2-). 1.63 (3H, m CH -CHz. 6'-Hue), 2.79
AVENDED SHEPFepared according te tandd Procedure 3 froppplieny] dictdgrophosphate (045l

3.18 (1
i yei ny130 "o ity el i 8 inine . . W matin, 1 agne fFpbhyDest piyato “&?f@é C1
A m) L' o 16 (@683 813 Bi)nmnl)aﬁddeCM(ﬁen(lzual%nﬂ'heémw]ghilzl&umwlbobtaupﬁ:as) )
7.23 [5H, 7.5 5 8~ 7.55 _cycl opropyl X
13, 98{(0433-&‘?“' %‘“ﬁ@@&*%ﬁ?ﬁz@ 24.15 (CH cycl E)pr opyl) . 35, 00 )
(6'-C)) 36.89Cpl, 951 MHDERM 37 46. 02, 46,12 (4 -CO), 52.68 (CH30), 54.70,

54.77 (1'-C), 59.21 (CHala), 69.31, 69.38 (5 -C), 115.24 (5-C), 120.45
120.51) 120.57 (o- Ph) 125.22 (p-Ph)) 130.01 (m Ph), 131.54 (3 C), 135.89

15672 (3 Qe e ygf idiesdied s T (Pl i peckh 3 201 S 5 1) s
me 578. 2259 (M Na] ~, C26H- N-OSNAP requires 578.2257). HPLC rR 17.57 min

(0% CH3CN ( 88”1]8_4_(2 a%nc'@gé‘noﬁﬁo%y'iﬂm?nb 9%-? m%ﬁ-cyclopmten Q1 GnéhBEN (50

m n)
(18 4R) v (8:(pEinyN3 penylbrpL-aluimyphos bikICNIGESE y1 ) - 2- cycl opent ene- | - met ha
nol O ((p-(2", 2"-di met hoxypropionic acid nethyl

ester)- phenyl)rret hoxy- L-al ani nyl phosphate) CF1671 This was prepared by

St andarcgoProcedure 4. 24 %yield. SP 3.72, 3.84. 20 SH 0.56 (2H, m CHaHbp,
CHe~Hb~ “cycl opropyl ), 0.79 (2H m CHeHb, CH, ~Hb~ cycl opropyl), .30 (3H,

m CH3 alaninyl), 1.63 (1H, n) 6'-HaHb), 2.70 (1H, m 6=HBHb), 2.95 (1H, br
s, 4-H), 3.07 (3H m CH cyclopropyl, Ph-CH2-), 3.26 (6H, s, (Ow)Z2)) 3.52
(3H s, C(Owe)ZzZCOOW), 3.6l (3H, s, COOwe alaninyl), 3.84 -14.08 (4H, m CH
alaninyl, NH alaninyl, 5 -H), 4.99 (2H, br s, NHz), 5.46 (1H, br m 1'-H))
5.81 ~(1H, br s) 3 -H) 6.02 (2H, 25 m 3'-H, NHcyclopropyl), 6.02 (1H m
2'-H), 7.02 (4H, m Ph-H), 7.4S (1H, br d) 8H). 8~ 7.?7 (CHZ-cycl opropyl x
2), 21.37 (Me alaninyl)) 24.01 (CH cycl opropyl), 34.89 (6'-C), 39.55
(Ph-CH2), 45.97, 46.09 (4'-C), 50.53 ((Me0)z, CH300 al aninyl), 52.65

SUBSTITUTE SHEET (RULE 26)




(C( OMe) 2C00ME), 59.28 (1'-C), 69.29 (5'-C), 103.27 (C(OVe)?2 )‘,71\&%‘.7301’3
120, 38 (o-Ph), 122.94 (p-Ph), 131.35 (mPh), 131.39 (3'-C), 136.79 (8-C
2'-C), 150wdAons?@. 05 (i-Ph, 6 30 C, 152.12 (4-C), 160. 24 pc3rdHoprod20b9- 08
(C(Owve) 2COOMWE), 174.36) 174.46 (C(O alaninyl). ES+ me 69b.2531 ([M +,
C3~0N~-O-NaP requires 696.2523). AVENDE[SHEET 17 March 2003 91 HPLC tR
29.02 min (0% CH CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45 mn), 0%
CH3CN (55 min)).
(1S, 4R) - 4- ( 2- ami no- 6- cycl opr opyl am no- 9H puri n-9-yl)-2-cycl opent ene- 1- net ha
nol 5 O ((p-nethoxyphenyl) net hoxy-L-al ani nyl phosphate) CF1815 This was
prepared by Standard Procedure 4. 23%pield. ~ 4.23, 4.28. SHO0.72'(2H m
CH, Ho, CH, ~Hb~ cycl opropyl), 1.0 (2H, CH, Ho, CH,.Hb~ cycl opropyl), 1.48
(3H, m CH3 alaninyl), 1.82 (1H mp' -H Hb), 2.80 (1H, m 6'-H Hb), 3.11
(1H, br s, 10 4'-H) 3.25 (1H m cyclopropyl)) 3.67 (1H m NH
alaninyl), 3.77 (3H, s, COOw gN )) 3.89 (3H, s, MeO-Ar)) 4.14 (1H m
CHaIanlnyI) 430(@-1, m5 %} [4 (2H, br s, NH2)) 5.65 ( 1 H br m
5.83 1H;hob¥P-so RH- cycht M 6.00( 1 H m) 3 =H, 6.17 (1H,
m 2 H) 692 (2H, r@HmA .23 (2H, 'nt o-Ar), 7.63 (1H s, 8H). 8c 7.81
(CH2-cycl opr ¢pyl x 2) 21. 4 21 52 (Me al aninyl), 24.00 (CH cycl opropyl),
34.96 15 (6 46 14 (4'-C), 50.64 (CH300 alaninyl), 52.89
(CHal ani nyl ), Ma30 Ar)) 59.28 ( I'-C, 69.30 (5'-C) 1 14.98 (m Ph,
5-0), 121.42) 1 436 121 52 (o0-Ph)) 131.52, 131.56 (3'-C)) 135.98) (2'-0O),
136. 76, 136. 87 (r-pPh), 144.61 (8-C), 156.71 (4- C) 157.01 (pAr)) 161.40)
160.99 (2-C), 174.39, 174.50 (C(O alaninyl). HPLC tR 16.28 (0% CH3CN (O
mn), 80% CH3CN (15 min), 80% CH3CN (25 min)) 0% 20 CH3CN (35 nin)).
(1S, 4R) - 4- (PReparddno2@oting ofer oMtgneandn oPcedure i d, 9- fwry 2018yAR rm@ne-ﬁi met ha

B(rjlepgr ggpbgggggrﬁég‘%rmr eyl) h-cglé@%yl e#é%@g‘&gg Z. § %%Pﬂ-hEENWZ (2H,

m CH, Hb, Mhn THE:| op mbpld Yoma)), GiberfyNBkpentylo€y+Li-ianiayphdspharsechloridmtey | ) |

o - Potb) 3 mé of {21 S s 2, udbh oM B ERIEY TLC Gof i 1),

s) 4'-H), THE, Medﬂhe@bicﬁmiocharcomp]e)@af&r 13 8 HThe prud©nbdiduel wasi puyified 3. 89

b R L T el 4 8 s
NH-cycl opr @py?) as dludhf) 16 &Hg 118 préductfis a Bleftd cdlduriessToil Avhich, soﬁdlﬁ&d (oZH)Nhith mAr ),

7.11° (2H, A DSH h. 2003 WO
00/ 18(775 PM)‘U@’Z@?" evawf?‘?"’j() WQME% 52 & é¥ @150(‘@-3 CHZ)
21. 39, 6 M) B, Gl 4211 o, 4 96
(6'-0, Eieéﬁéwgé’ali%ﬂm 23892%‘0 57, 19?(%))065 )corg%'%aﬁalm n :;P'rpl@rﬁ@g[h} K

(CH- al ani npnz,-cpmne@ﬂ(CHss@!ﬂﬂ, 143 (IQ 3H-6©Hi-ela), do&km, 44, é (€CB:CHy)3), 1’02 30

151 46 (o mpht o928 ey UPembyS05 . 1 Llpd a0 Gy 1 603 77 R

(220 174, G O ) EPL LR o o G CHBON (0 R X500
Grach (15 NI, 580 B, 355rbn I, cihy &, WD, 302 G, 1H, 7), :
1S, 4R4-

|5 [ a- B a7y e ol R bn Bty BECRE O %éé%ﬁﬁram RS B0l Tl

was prepar H@HMMMsmﬁWm&(memrwes r 25381 (CH(@H,GHy))f 3381,t wi ce
by col umm chromato CHC13 (3% 97) _and OAC 5 95) as

Y ot o 30 BBt 5 (4T AT (B ATTS B TI83 CICh AN (ST 205 bp

3 496, O Sob MBI TION LR U PAFETIE o h GPrfITzolp, s

CH-cPr), 3(%c§ r1134.1151 13456 (8C)3135.27% 13281 (270, 1189.65-142.99 (6€hand kpsoBHY- 15526 4. 1

220 e sk B bt ) i i B hod,

p- Ar) So 6%@@9%), 20 (CH CH3aa), 21.671 (NHCH3), 25 (CH3CO), 33.458
(C~, 44.5 4),49.5 (CHaa)) 51.4 (OCH3)) 57.9 (C 1)) 67.9 (CS)) 113.787
(C5), 120 (o-Ar), 122.2,2 (p-Ar), 128.743 (mAr)) 130 (C 3)) 134.53 (C 2))
135.31 (C8)) 150.31 (i-Ar), 155.18 (C~) 156.342 (C2),158.8 (C4),173.004
(COOCH3), 198 (CO-Ar). 25 HPLC tr: 15.976 min (0% CH3CN (0 min), 80% CH3CN (
15 min), 80%CH3CN (25 mitt), 0% CH3CN (35 min)).

(1S, 4R4- (2- am no- 6- cycl opropyl am no-9li - purin-9-yl)-2-cycl opent ene- 1- net han
ol O [4n-batyl pbenyl - (netbory-L-al ani nyl)]-phosphate Cf 1795 30 The crude
resi due was purified tw ce SyBSTUTUTE SHEET(RULBr28)hy, usi ng MeOH: CHC13

(3% 97) and MeOH CH=CI A (5:95) as eluent, to give the product as a white
foam ( 15 ng) 0.025 mmol, 4 %)



8p 3.93-4.00. SUBSTI TUTE SHEET (RULE 26) 17 March 2003 wo ObMAEPAYY33
PCT/ GB99I 03207 8H 0. 66 (m 2H, CH2-cPr)) 0.85 (m 2H, CH2-cPr), 1.1 (m 3H,

CH3- CH2) ) wiy o8 £m4H) CHZCH2), 1.33 (m 3H, CH3-CH), 1.7 (m %Hrr/dist@bazo'? 5 (m
oH, cHo- AMY P88 I HE), 2.9 (m 1H GHcPr), 3.1 (m1 6
(s, 3H OHB.0). 39(m 1H, OH3-CH) 5%)(m o HS). 49(m A IVH2)
5.5 (m 1 HHL)) 585 (m 1H H3 m 2H, H 2, NHcPr)) 7.2 5 (dd,

2H) o-Ar), 6.371 (CH2cPr), 14.345
(COH3- CHE) | L %énk%idtfﬁg %BI)’bg?ﬁ)a%‘e(égﬂp‘iﬁ?}”'eg@‘671 (NHCHB),  30. 127

(CH2- CH2- CH2), 33.458 (C 6), 34.047.(CH2-Ar), 44.55 (C 4)) 49.5 "' (CHaa),
51.4 (OCH3)) 57.9 (C 1)) 67.9 (CY9S, 113. 787 (C5), 120 (o-Ar), 122.22
(p-At), 128.743 (mAr), 130 (C 3)) 134.53 (C 2), 135.31 (C8),146.58 (i-Ar)
155.18 (C6)) 156.342 10 (C2),158.8 (C4),173.004 (COOCH3) HPLC tt: 19.591
mn (0% CH3CN (0 min), 80% CH3CN (15 min), 80% CH3CN (25 nmin)) 0% CH3CN (35
nin). (1 NH,HCI | |

S, 4R) - 4- ( Z- am o~ %5- cycl opropyl am no- 9H purin-9-yl ) - 2-cycl opent ene- 1- net hano
| 15 O (pbe -L-al ani nyl)]-phosphate Cf 1788 The crude

resi due was%urif ed thre (mes by colum chromat ography, using MeOH CHC 3
(3:97) and MeOH @il C12 (5:95) and MeOH AcOEt (3:97) as eluent) to give the
product as a yellow foam( 35 ng, 0.058 nmol) 8 %9. Sp 3.94-3.96. 20 8H
0.66 (m2H CH2-cPr), 0.85 (m2H CH2-cPr), 1.33 (n) 3H, CH3-G1~,1.7 (nm) 1H)
H6), 2.8 (M 1H H6), 2.9 (m1H CHcPr), 3.25 (m 1H H 4), 3.6 (s, 3H,
CH3- 0 )104. Ercﬁmdlwcor@g toStaedsne Peadedures), from B-alaninezl)6 118 Mmol; psTSAN

(m 119 ot 53 B BLopn: 2, by el 1¥ il gt i

(Co6), &3160 (61).4) ﬁoﬂﬁcrﬁﬂn &d 1thieChipdrp chlGﬁdé s41OCH3) p -ttBGer& gtlfdnate 6dlt wabC ),

115. 787 122, 2 A | 28,743 130 (C 3), 34.53
(&) S ediscbisd i %I@@-? ashia B/ 1015 piaskinds SerbBudiedoiutimand usiery The

(C4),173. %ﬁﬁ @Q%GH% SO, Filikfed MHdthé QBivelniSwi feindVied)und&Oididsd CN ( 15
mn), 80% CFBCN {25 min)) 0% CH3CN (35 mi n) 4}{@30 SUBSTI TUTE SHEET gRULE 26)

17 Mar c¥$ zpmmm siyethe7oydeprpdngtors amoih7Ag (1 M), was added and the solu

S, 4R) - 4- (24 ?) %ﬂt&oﬁt%xhﬁ{&ﬁ&rﬁﬁ‘epmens&uﬁﬂn)w fréE2e0dfual 18 ’E‘Velthgf‘t hano
| O (phenoxyp eny met boxy- L- al ani p osphate Cf 1787 The crude”

resi due dehbﬂﬂe@&waé@l%fﬂhé(%ﬁhgc y, using MeOH: CHC13

gga?nq ggd#%%g%& @?é€3$ of, W@-Ezt(gﬂ%]\é? %Mﬁhw%z}zyg | ow

0.85 (m 2Hy Chig-0-BH,CH}, 23 ). ﬁﬂq,@mﬂmala. 1’ = 7§,14.25 kin, RHG)O-CH,J 8(:r014-1H

H 6 2.9 1H, CH 1

N )~3-20, ] 7@»@901 S et ada 3 Tordhaipsd s Gaa ot Cag S
o TH R %a%%ﬂh((étblé'{gﬂ?‘%rds( 5 (m ot Ar). 7.6 (m1iF FB).
8~ 6.371 ( 21.671 (NHCH3)) 33.4S8 (C 6), 46.14

(C 4), 50. 671(CHaa)) 52.9 (OCH3), 59.9 (C 1), 65.9 (CS), 115.787 (C5),

120 (o0-Ar) R 134.53 (C 2), 135.31
(C8), 153. w%?ﬁs %%"G' ,li?r b}'@%ﬁ%"%%ﬁ%&gﬁé&%ﬁe 158.8 (C4), 173. 004
(COOCH3). 15 HPLC t,: 18.830 min (0% CH3CN (0 nmin), 80% CH-CN (15 min)) 80%
CH3CN (25 min), 0% CH3CN (35 mn)). (1

S, 4R) - 4- (2- am no- 6- cycl opfopyl am no- 9H puri n- 9-y12- cycl opent ene- 1- met hanol
O [ phenyl netbory-a, apm.c.lp;-pentyl glycinyl] phosphate Cf1763 20 This was
prepared by Standard procddure 4 in 77%yield. 31p (CDC13) 3.02, 3.09 1H
(CDC13) 0.56-0.61 (2H,tn, Nz (cpro)), 0.81-0.89 (2H, M) C -1z

(cpm), 1.58-1. 78 ( SHm M CHzCHz~zC~ ~d H6')) |.87-2.18 (4H m
CCHI CHz CHz BRI E) M) HE'), 2.83-3.09 (2H, m CH(cpro), H4'),
3. 60-3. 62 (3W OCH3( 81 a)), 4.04-4.19 (2H, 25 m H5')) 5.20 (2H bs,

NHE), 5.42-5.47 (IH, mOHL'), 5.77-5.83 (1H, m H3')) 5.98-6.02 (1H m
H2'), 6.20 (NH(cpro)), 7.06-7.27 (SH, m Ar), 7.42-7.48 (1H s, H8).

SUBSTITUTE SHEET (RULE 26)



13C (CDC13) 8.02 (CHz(cpm)), 24.37, 24.41 (CCHECHzCHzCHzC), 34Mesch2903)
38.48, 38.68, 38.79, 38.87 (CCHzCHZCHzCHZC) 46.05, 46.15 (C4'), 52.99
(OCH3( al a)wo 0686, 59.60 ('), 67.16 (C (aa), 69.28) 69. ICYEEIN34c4: 76
(C5), 120.46,120.52 (o Ph), 125.22 30 (p-Ph), 130.04 (m Ph), 131.19 (C3'),

136. 72 (C8), 137. 13, 137.20 (C2'), 151.27,451.31, 151.36,151.40 (C6), 1 S5.56
(C4), 158.95 (C2), 17S.96, 176.00 (CO). SUBSTI TUTE SHEET (RULE 26) 17

March 2003 W0 Q0413 EdraidgGh! SeRPfh¥ F39dedBPe 8, 1from phenyl dichlorophosphate (0.45 ml,
S4R)0(2amp(f31%/6n%/_§loropylamn09l—l-u pheny phosphate (

rin-9-yl) - 23dymmsde methylmg 49}§|m]oﬁ{opmmp; L-alanine (3,3-dimethyl-1-butyl) ester

nmet hoxy- a, a e S

St anday d pr SucRbG st fR s ¥ial g ARRAS Rl iy HEG Dol TR GRRERA |
(2H M CH (wagloblajned hs @ tleir, ple yalldw oil (108 g( 99%) ), 1.29-2,23 (11H, m
CCH2CHZ CHz CHZGHRC,  and b6 ) o % 72- 2 83 (1H, m He'), 3.17 (1H bs,
CH(cpro)) s :§r£@D§134521(N%62D+ 9% 93% ) 3.69-3.70 (3H, s, OCH3(aa)).
4.16-4.29 (2H, m HS ), S. 52-5. 66( | H m HL'), S.79 (1H, bs, NH(cpro)))
5.85-3.90 (1H) m H3'), 6.08-6.10 (1H, m H2'), 7.15-7.35 {SH, m Ar),
7.37-7.63 ( Ty produetsyas redissolved EDTY IHR(5301) aicHiBed ps o 01208 /miseinticl . 68, 21. 84,
22.02) 22.11 (OCHz~H-CH CHZCH2C), 25.14, 25.47, 25.72 (CC Hz CH2CHZCHz~i ZC
), 34.37, 34.59 (C6'), 46.06, 46.16 (C4'), 52.75, 53.12 (OCH3(aa)), 59.095,

60.19 (Q* )(@ﬁzﬁf?-(i-es.ﬁo_sicaaoﬁﬂop Ih&ﬁnd-?ﬂ@p\rrﬁh%ylﬂ-?-’iyﬂé’peﬁ&neh)metﬁﬁlibl04

(m Ph), 130. 130. 82 CS’J {Cﬁ? (lgzg 151. 33, 151.43
(CB), 175187 q [pg)enylﬁﬁ-(dimeth i-butoxy-L-a a yi)phosphate 11687]

S, 4R) - 4- ( 2- am no- 6- cycl opr opyl am no- 9H puri n-9-yl)-2-cycl opent ene- 1- net hano
| O -]phenyl netboxy-a.,a-cyl opropyl glyciny phosphate Cf 1762 This was
prepared by Standard procedure 4 in 69%yig§’. 3'p (CDCI3) 3.84 20 'H
(CDC13) 0.68(2H,m CH2 (cpro)), 0.90-0.92H, m CHZ (cpro)), 1.16-1.49
(4H, m CC-C-C(aa))) 1.66-1.72 (1H, m He|), 2.72-2.8Z (1H, m H6'),
3.08-3.15 (2H, m) CH(cpro), H4'), 3. (3H, d, OCH3(aa)), 4.24-4.26
(2H, m HS'), 5.24 (2H bé’ NH2) . 5463 f1H [ bs) HL'), 5.87(1H m H3'),
6.07 (1H m H2')) 6. FrOG-RP bs dbr, 7-15-7.3,5 (SH, m Ar),
7.56-7.61 (1H, d, H8). 25,«30% 7.92 (CHz’(cpro)), 18.38 (CHZ (aa)))
35.20 (C6'), 52.88 (OgHS( a) ) (C1'), 69.32 (Cs'), 120.52 (o-Ph),
125.29 (p-Ph), el37.03 (C2'), 151.13 (C6), 160.96, 160.98
(C2), 174.35 (

(1S,4R) -4-(2-am no- 6- cy(ﬂ opropyl am no- 9H purin-9-yl) - 2-cyci opent ene- 1- net ha
nol 30 O [p-(netho~cycarbonyl)phenyl nethoxy-L-alaninyl] phosphate Cf1766
This was,grepared by Standard procedure 4 in 37%yield. 3'P (CDCL3) 3.54,
3. 58 SUB%TI TUTE SHEET (RULE 26 17 Maxch 2003 WO 00J18775_PCT/ GB99J03207
96 ' H ( CDCL2yepered6-ascemin® Htoy, Standard  Rypreduge god,o Gom  (1S,4R-4-(3pmmorf-o) ) |
1.38-1.43 ( l - f_ﬁﬁM

). 307 ?ﬁ_?ﬁmrﬁﬁ%ﬁ 6{)93% gmnle Zlglﬂ-(ﬁo]feﬁ@ne 'inmé'ﬂﬁar)ol _(LO?Z ZEU ?n‘ﬁ%l)( g0l
OCH3(al a) ), (B0 o4 ix mnma}), pbeny] 12.3(dmcthw-1@n(oay-&«) anmvl)zohosplal

). 6. bRl é%ﬂt% fie ?%'ﬁ?b%s g ¥ pitgn 2, Hghnd Hy e gy gy

Ar 0, 2H), 2§ M’eOH BACHCH) sltbwﬁl&l)q regctinin-t8 be corpplete after CCrs.2TFhe crudi@esjm@ita%

45 97, 46, opuRskpiony oupspisaioireaty. huhd OB CH OB i o ety )

59.27) S9. 3% (p%du):t asoDclédr, coiburless bill, Whick sdlidifidd td £whitd am2dRer #furation dnd0. 34,
120. 38 (o-Ph)y, 127.07 (p 8, 2131 66 (mPh), "131.88 (C3'), 135 94,

13b. 04 (C2' )coevmat@}.lwlﬂaé °¢*§p%‘b€)(g]2§ 293 mreg) 69 ¥ 52 (C2), 160. 97 (04))
171.57 (CO Oy 547
(o, R fSHIC 1 FOR) 510 by (CBCly, 300 Nia) 0.6 (m, 28, CPls<, 090,65,

S, 4R) - 4- ( 2- cyclop opyl’am no- ene rret hano
lThO [ p- (BoI Umwgnﬁvﬂlktmwmmll 4rb(rh,031¥,_ CH@-'ZH)J hy? ](mpms@*ﬁizéﬂg, llﬂg% 15
is was prepare (o]¢} re %
3.88 ~H (gocﬁe (9% fgﬂ 53?% Ami%égcff)&g{’ ﬁhpqgg%}gé,
1.50-1.54 I 3
H6' ), 3. 23E ?.BS?&)) $8 lgam ?345§Q§’2Q§H§F@E%'§H’ (383?3 ,(Qw.lﬁ;h. 15
(1H, m CH( a.lsalﬂx. 1K, BH)AS 29D (bs2HE, NH~cPrl); 593 @, @3, Z0H), 312 (bs 1HIL'H), 7.20-@n,
6.01-6.04 ( 1 H m H3), 6.19-6.23 ( 1 H m H2'), 6.64 ( 1 H bs,
NH(cpnm)), 7.37-7.43(2H, m Ar), 7.67 (1H, d, H8), 7.73-7.76 (2H, m Ar). ~C
(CDCA 3) 8.16 (CHZ(cpm), 21.39, 21.45 (CH3(ala)), 34.45 (C6'), 46.09 (C4'),
50.66 (CH(ala)), 53.01 (OCH3 (ala)), 59.87 ('), 69.34 (CS), 77.47) 77.67
(CF3S ?), 121.64) 121.69 (oSUBSTITUTE SHEETY-(RULE 266. 09, 137.14 (C2'),

138.56 (C8), 153.36, 153.45 (C6), 25 160.93 (C4), 174.27 (CO.
(1S 4R4 (2 am no- 6 cycl opr opyI am no- 9H— pur| n- 9 y12 cycl opentene 1- net hanol

A NN -]



30 31P (CDCI3) 3.70) 3.74 'H (CDC13) 0.58-0.61 (2H, bs, CH2 (&pMaych2003
0.81-0.85 (2H, m CH {cpro)), 1.30-1.36 (3H, t) CH3(ala)), 1.61-1.72 (1H
m H6'), 2.%8cb@kk7ss, CH3CD), 2.70-2.79 (1H) m H6'), 2.99 (p ,Eg”go%zm
CH(cpro)), 3.13 ( 1 H bs, H')) 3.64-3.65 (3H, d, OCH3 (ala)), -4.01 (
1 H, m SUSSTLITUTE SHEET (RULE 26) 17 March 2003 WD 00/ 18775

PCT/ GB99/ 03207 97 CH(al a)), 4.11-4.21 (288 m HS'), 5.14 (3H, bs, HL'

NHi 5.47-5.49 (1H Hl' 825 . 6. 01- 6. 06 1 H,
2 ))& 15 (5t AkoksE B Uy e (BDER 83 bt 65 (Herepd adege §- st M

Zc&é( i :? ) ( 6H669nz§‘l?_‘8&?§03§ S%G@J?%Gﬂ) 73 ig@?%c? o 93? % A a?ﬁjy* *

’ h
?g gg) O%lg (??P%Q}g }? U458 (&168) 54 (1=)1214 B iéﬁ-“hla?oﬂ 1921%23 (}pc?c)gz)z)iﬂzﬁzgﬁw

(?;32204204)2 oaﬁmﬁg, 6B, 157@42(;507413331 (3) 4190, 1199@ (pPH)OIZH84 . (0-Ph), i
hol 1010 5 12853 {arihle 13t SO R A, A SBSGY e)-*aiaqﬁlﬁ;ﬂﬁ]p(‘iﬁﬁﬁiﬁﬁéz e
275, 5. 39“‘91%9958%%?‘%'%%’3235‘%? (RERAZENS 20, 112 IEHILT(ETON v TR

(cpro)), 1.3982896(NHMN Czﬂhnﬂvﬁ(bnem)lyesSQBM)L 86 (IH m He'), 2.77-2.87
(1H m H6'), 3.04-3.05 (1H, bs, 15 CH(cpro)). 3.19-3.21 (1H, bs) H4"),
3.72-3.73 (3H, d, OCH3(ala)), 4.02-4.13 (1H, m CH(ala)), 4.19-4.29 (2H, m
HS'), 5.17 (3)adife (4-¥hethyN1Dentyl) Gsterp-fofuchd bulfomnteishlt), 5.905.95 (1 H m
H3'" )) 6.09-6.15 (2H, m H2', NH(cpro)), 7.24-8.08 ( 12H, m Ar-, CH=CFi,
Ar-, H8). 13C (CDCl13) 7.85 (CHz(cpro)) 21.35) 21.41, 21.48 (CHS(aI a)),
24.22 (CH(~)) 34. 3@.12?5(4\06 ), 46,01 (C4'), 50.67 (CH(al.a)), 52.97 (OCH3
(ala)), 5.37 (4 9.40 (CS'), |115.07 (CS), 121.01, 121.07, 121.14
(o-Ph), 128. 92,g 27 (C3"), 136.13, 136.23 {C2'), 138.53
(C8), 152.77,1 9" 86 CG) 156. 31 (C2), 160.97, 160.99 (C4), 174.31, 174.41
(CO(ala)),190.76 (C@(Ar)). 25 :

(1S, 4R) - 4- (2- ami no- 6- cycl opr opyl am no- 9H puri n-9-yl)-2-cycl opent ene- 1- net ha

nol O [p-(2, 2-di cyanovinyl)phenyl methory-L-al aninyl] phosphate Cf 1768
Thi s was lérepar ed by Standard procedure 4 in 10%yield. ~p (CDC13) 4.54,
21. 65 ;’:)0 T (Frbiare? a&g abaHdITPrcGHﬂlréapﬁoin)L-aﬁn&E-(G)ﬁQHgé lGZhinom, TFSA

cpro

(5 °m o oo gém&@% & 2R Py bispn -0l 3224 . o lsha fatogne b6
(3H d, é hd p- t&u&ﬁxﬂlt@&téMﬂwﬁlxsoﬁtﬁ@ds&}@hte%oﬁ&(ﬁdoﬁg; , { 2.6imriidl, H6%).

5.49-5.53 , 5.99-b.03 6. 16
SUBST] TUTE( aﬂzz: 300 MHz) 6.9 mmﬁ dedT1ex 23, pﬁtﬁiﬁaﬁ%&hﬁov 543

5 i g U O 3 O

( CH( cpro)), RBPSAR 4(10am), 1H) CH-Al),@24 (m,SH, upuan 725 (G CBCA, TS A)SLTZ 6,

151 51 )121523#% L r7SA) B (s GHOn 15 MBe) 1933 (g o pErhpdsny, 3

(1?(»:60) 01(|(02 ) (CHIEE:)36 2615 REH, 68, CRI5 27 [CBREH: 1 8499 (OXE,CIBCHA), 48884, 27

S, 4R) - 4- ( 2- a(ﬂhda)aﬁéic?l (O CER(FHENIIN 32508 ferPhnp-GSH),) 125-%@?‘8&51% 14RdPhano
| O | J phosphate Cf 1798
10 Thi s das WP By 7 TSR SRR O MBS RAR YO RN &Y o Bip (cocis)
4.03, 4.16 H ( CDC13) 0. 64-0. 70 (2H m CHZ (cpro)), 0.92-0.93 (2H, d) CHZ

cpro 1.38-1. al.a),, I 83 1IH m H6

(2 o é) 24 (3*?#‘“%%1(1] F&%& 'ﬁa%“%%&‘}e%‘&?ﬁ;ﬁ%%&%z’? s, (OCH3(aI a)))
4.08-4.20 (1H) m CH(ala)), 4.23-4.45 (4H, n) H5', 15 CHI CH3), 5.21 (2H,
bs, NH2), 5.55-5.60 ( 1 H m g1'), 589-593 ( 1 H m H3)) 6.13-6) | 8
(1H m H2'), 7.23-7.61 (1H nmy H8), 7.88-7.92 (1H, d, Ar). ~C (CDC13) 7.95
(CHz(cpro)), 14.65 (CI—BCI—nFﬁhPef-ﬁ 21.39, 21.68, 21.74 (CH3(ala)), 24.30
(NHCH), 34. 80(Cb) 46.04, 4644 (C4'), 50.49 (CH(ala))) S2.74, 52.83

(OCH3 (ala)), 59 45 (Cl'), 6l.{6, 61.82 (~H-CH3)) 69.43, 69.51, 69.64
(C5'), 114.92 ( ) | 20,93, 23. 09, 123.60, 123.67125.26 (Ar)) 131.34
(Ar), 131.77, 43186 (OF ), W34. 08 (Ar)) 136.48 (C2'), 137.05 (C8), 150. 20,

150. 28 (C6), 155.88 (C2), 1e0.78, 160.8b (C4), 174.28,174.39, 174.55,
174.65 (CO). Exanple A 25 (1R, 459-[4-(bydroxynetbyl)-2-cycl openten-2-ylJ
guani ne-5' - [ phenyl - (netbory-1r al ani nyl)]-phosphate. C=~HuUsNsp~~

MV ~188.45. R Vince and M Hua) J. Med. Chem 1990, 33, 17-21, which is

her eby i ncorporated by 30 rw W rocedure for the
sysnthesis of (1R 4S)-9-{4- ﬁaﬁ# Fg)pent en-1-yl] guanine.



SUBSTI TUTE SHEET (RULE 26) 17 March 2003 WD 00/ 18775 PCT/ GBYoMamh@p0do
(IR, 4S)-9-[ 4- (hydroxynet hyl ) - 2-cycl openten-1-yl] guanine (400ng, 1.618nmpl)
was dried g 084806 opi ng Wi th anhydrous pyridine (4x 10ml) pd§Ritoosbde’
N2(g), and suspended in anhydrous THF (30ml). tBuMgCl (1.0M solution in
THF) (1.6ml, 1.618mp1l) was added drop\l\gfe and the resulting darker
suspensi on vigorously stirred for 5 Phosphorochloridate (4.79m ,

Cemper at Ur Enporeckssrpemedy scpaary Eropfiee 5, o ghepl fetlaPottop e R pusd ol 1y
in soluti ombly dryS el 1athisie $1.7 I, obsemym) Qralidige &4 ﬁl@@\%lof-péd@ﬂ) thasy. Mre

phosphor oc ridate was added e reaction m xtwe

stirred fotoluerfeusulfpagtesajhda @@ébgé Béi“ﬁ@l) q‘ﬂ@ ﬁ%b@l"b&mpl@ totalli t Thencrade

sat . NH, Cl soI %5 reea,f urther 10 | OQm ns, the
sol vent wa®'¥ %ro\%kd&gﬁﬁer reduc dlo%r?égééﬂ?%?égasd the crude product as a
yel | ow gsimspACDCIe2]1 MH2)Bi% S3d in MeOH, dried over MyS04 (s), filtered
and the filtrate reduced to dryness. The residue was sol ubilised in MeCH,
silica added, and then the solvent renoved to give the product preabsorbed
ont o, si | CaniBiddict9as reaisiba By TIFS(1binRufelst ol fhigh.! N 8% MeCH
i n CHCL3. product was further purlfled by gradi ent “15 el ution from 5~9
MeOH in DCM on a biotage flash-40 colum, and after evaporation of the

appr opri at [ a5

8. 6% . The?]céﬂn ﬁ“ﬁ"aa& ﬁ“é’p't"g%i#m 9%'?6& 6‘}1)6‘?1:_)%1&9{8!.&&i WPN NH N
N NHg - 1@- O-[p H‘dNyl (4aRetliyR] {phipldxy-L-aldnmyDPhosphse (CI:1731] 'H NVR b 7.67
(1H), 737730(2H)) 7.21-7.14 (3H), 6.17-6.10 (1H), S.97-5.94 (1H),
5.53-S.48 (1H), 4.28-4.15 (2H)) 4.00-3.87 (1H), 3.66 (3H), 3.18 (1H),
2.83-2.71 (1H), 1.82-1.66 (1H), 1.36-1.29 (3H). SUBSTTfUTE SHEET ( RULE 26)
17 March 2003 WO 00/ 18775 PCT/ GB9910320' 7 | ON~3C NVR b 174.4*, 158.5,
154.1, 151.7, 151.1 *, 136.9*, 136.5, 130.7 29.7, 125.0, 120.4*, 116.8,
68.9*, 59.8, 51.7, 50.5*, 46.0*, 34.2, 19. M5 ES+ : mz 488.86 (100%
(M+, 500.04 (12% (M+Na) +, 507. 96 (25%(!\/& . M5 FAB: calculated mz
489. 1651 46, found mlz 489. ¥p4677. 5 i 1} sting Cells were infected with
H V-1 as previously de | Bal zar\ni |. AIDS (1991), ~, 10 21-28].
Briefly, 5 x 10s cellsﬁ%@r—m arp wer eNi nfiidt ed with HIV-1 or HI V-2 at
100 CCl Dso (5090 cell culturf infd e dose) per milliliter of cell
suspensi on. M@L ofithe iM=¥cted cell suspension was transferred to
mcrotiter pkate ™ a mMeed with 100 pL of the appropriate dilutions
of the test conpounds. Aiger 4 days giant cell formation was recorded
m croscopically in the H V-infected cell cultures [CEMJI. The 50% effective
15 concentration (ECso) and 50% cytoxi c concentration (CCso) were defined
as the compound concentrations required to reduce by 50% t he numnber of

t cell b I ted and - ted cell
Qulturos. Peped: | pErgng it nSudRrd, Higeediuf o G R . ATARGrEREAS o1 de: -
20 H'V 1 logrdpylarhino 91 ﬁﬁm-wl)lzbwd@eneﬁe-Irllxﬁétﬂanbn(o%vloqexhbsn, ‘BuMgt1 CEM

ECso in ~MTor |nh|b|t|on of HIV-% CEM c e”i—é CCso.in uM for
toxicity t6l.CMincTHE: 1.4omizl4 gmol),phanyKémety; -nentymwloalwyé)pbmn ng

the bi Obsﬂ%aﬁ% 'féswuvn@m@v@m@oﬁm&% \%ﬁd?)dﬂd utids dat ed

count er par acavi r, he conpound of ar ative Ie A and

its non- phbiqﬁ)}bnaﬁﬁﬂ%a& ého‘t%‘h? eqapmn to b eeraplpte aﬁsr Thysy dhe Icsndasqs ug Was he
treatment of .3 by bt Eifoldbtgiaily sl McOH:CHCl; (4:96) as eluent, to give the

product as a clear, colourless oil, which solidified to a white foam after trituration and

coevaporation with diethyl ether (0.288 g, 0.5 mmol, 69 %).

30 &p (CDCl;, 121 MHz) 3.84, 3.88; 6p (CDCl;, 300 MHz) 0.64 (m, 2H, CH;-cPr), 0.87 (m,
2H, CHy<Pr), 124 [m, 2H, CH(CHs);], 140 (t, 3H, CHyala), 1.60 [m, 3H,
CH(CH3)CH;], 1.73 [m, 3H, CH(CH3)CH;], 2.19 (m, 1H, 6'H,), 2.80 (m, 1H, 6'Hy), 3.03
(m, 1H, CH-cP1), 3.18 (m, 1H, 4'H), 3.88 (m, 1H, CH-ala), 4.03 (m, 3H, OCH;- and NH-

SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) 17 March 2003 WO 00/18775 101 TapMarph 2003

PCT/ (3B99/ 03207 ConpoundECsdwWVECso/ pMCCSQ pMFol d

Irrprovemarﬁ@k%—%% V- 2CEMCEMCEML4900. 070. 0913. 130. 2Abacavi r 1. 9378Exanpl e Al
(30. 85123 QR dsphor ani dat ed counterpart of Exanple A FSTAGHIMNE0Rs can
be seen in Table | conpound cf 1490 enbodyi ng the present invention shows a
much enhanced potency (27 to 33 fold) wit h respect to HHVin vitro than the
| ai own nonphosphoni m dat ed Abacavir. The fold inprovenent in Table | is the

mean i ncr eabk 43 Eot2ZhyH)#.99 es, Qﬁotgﬂhboﬁéﬁn(@allé, EHhppelinana2H,.NH-0Pr sngar ent

e 0% 3548, b B Y27 A AR, RGP, b 1 1

non- phOSph ﬂztﬁdwm}ﬁﬁpﬁ 1 [dﬁ(bﬁgﬁ} stp 9 (CE- @b, 25186 (O-CH,CH,CH,-),

non-phosph ted counterpart of Is prinma facie simlar to
t hat of Abmvu[CH(GHe)z]onfb(ﬁﬂGhdiSd&t(e @ﬁz@q@ﬂﬁ)ﬁﬁm 46,18 (41C), 56.324CH-

Do nphos phoRik oAttt Ch ey ko 6554 T i Bl DR AR 120 10 6F P
NHi SUGS”@%&@H 1%6@3 (Z:SPh), 13%75921@'52“13%% 26,% ﬁ%’ﬂﬁi@?égﬁg& 15108,

PCT/ GB99/ 0 bel ow conp the ih Vitro potenc
conmpound 148016 ahd rqmari’l&,qﬁjﬁﬂal(éﬁl, 16646 (Zﬁ)sdﬂé.ﬁe,dl’lﬂmﬂﬂsgﬁt@m for

| a~own pho ' nds.. a in each case were obtai ned by
the in vi tggﬁmgﬁﬁ@%%m?ﬁ}g@%n vitro testing"” Table Il
ConmpoundECsol pMEC~/ pNi CC~/ ~M 3l V- 1H y_2CEMCEMCEML4900. 070. 0913. 19510. 10. 075
~510780. 550. 6520910930. 0160. 0352. 57 Each_of conpounds 951, | 078 and 1093
is a ph&pbo’?t'amlvdﬁ‘édQﬂmaylrl’ﬁfé"ﬂbgﬁtﬁé’)'éﬁ%ﬂhwlﬂé.sgﬁ0 Conpound 951 is 2',
3' -dideoxy -2', 3'-didehydrothym dine 5'-(phenyl exthoxyal aninyl)
phosphoram’ dat e, C@ ound 1078 is 2', 3'-dideoxy -2', 3'-didehydrothym dine
- (phenyl di % yaspar | ) phosphoram date. 15 Conpound 1093 is 2',
3 - di deoxy adep nyl net hoxyal ani nyl) phosphoram date. As can be
seen from TM&'e aJft he corrpound 1490 denonstrates a hi gh degree of potency
20 with respect tg HV. Potency and toxicity data on an expanded range of
conpounds is presented in Table I B, in which: SUBSTI TUTE SHEET (RULE 26)
17 March 2003 WO 00118775 103 Cpd and Init refer to the conpound reference
nunbers; X refers to the aryl (phosphate) noiety; 5 Y refers to the group;

RS G R R’%’h.llony cﬁéﬁ%ﬁ (1.2 ml, 0.017 M) was added dropwise to a stirred solution of cyclopropyl

methanol (6.8 ml, 8.4 mmol) at 0 °C under nitrogen. The mixture was stirred for 30

minutes, then allowed to warm to room temperature. L-Alanine (pre-dried at 60 °C over
20 P,0s for 4 hrs: 0.75 g, 8.4 mmol) was added and the resulting suspension was heated at
reflux overnight (the reaction mixture became a clear, colourless solution). The solvent
was removed under reduced pressure to leave an orange/red oil which was repeatedly
triturated and coevaporated with diethyl ether, to remove traces of cyclopropyl methanol.
Diethyl ether (~200 ml) was added and the mixture was stirred for 30 min. The resulting
25 suspension was filtered to give the product as a cream solid (1.29 g, 7.1 mmol, 85 %).
&n (d+-CH;OH, 300 MHz) 0.38 (m, 2H, CHz-cPr), 0.65 (m, 2H, CH;-cPr), 1.24 (m, 1H,
CH-cPr), 1.60 (d, 3H, CHj-ala, /= 7), 4.13 (m, 3H, CH-ala and O-CH3); 8¢ (di-CH,0H,
75 MHz) 4.17 (CH,-cPr), 10.98 (CH-cPr), 16.72 (CH;-ala), 50.33 (CH-ala), 72.70 (O-
CHy), 171.56 (C=0).
30
Phenyl(cyclopropyl methoxy-L-alaninyl)phosphorochloridate
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PCTI GB991 Q8207 Z refers to the bonding in the five menbered Sdd4prehefP =
is unsaturated pentane; 10 His saturated. Hin each cast is "1592" which
ref'ers to_the present in Abacavir. The data col ums i r.. 15
L e BRRE DT o T e of H v 1 i 4 G el TEMEPRURERT 2,
in uMfor inhibitioa of HV-2 in CEM c? | s 20 HN2CEM TK- ECso ~M for
inhibition of HHV-2 in CEMTK cells - 0 CEM CCso EsMfor toxicity to
CEM cel |l s EC50 MSV: ECso pMfor inhibition of MV 25 MCC MSV: m ni num
cytotoxic concentration in MSV essay. SUSST1ITUTE SHEET ( RULE 26) MO ov
00 a oaE Ua Orr, r ~r 00.. 0 3 as-Aao- ts- ta6A t=vasvsec
ta-fsca-svs-AcA sas t="w t.va essasst=zest =~t zest =Hrw vrwlesct as=H a~vwHet

t At 0269t =4dSS -Z LLr<z as tt -oz6s=maidssalL tZ

At =4d0ZOx Z8' tt' at g' sf Zagt =~w~~at Loa<f e- azaort Qo~oasst =Hn>n-i wandssa

Lt oz<z-o0 te->:fst'as t tAas t=.taw absoz<a t-Lt at'zss ocas t= err svr a
t soz<a'o tr tssao’ o§ﬁ@-__c!§1_s_é| t=Hniiv ws'o<ts-oersb6ro' 0ossoo-ozest = HAW
04d-9- HS Ot L tr<zL-Ta taz-tasst=our o~l-s Hsa Lt
sortr<s'tt-stAt-ost-ozestNHHHWaH~-H~r <rs-zz-ot sz-oss oass=HNmH~-asHsLottt<St'
tY Al BO 0S80/ 0¢6~a t =HNM~dUO~i d80L ‘

Lot <oot act oo Q <77'7ZZ' Ott' Q' QZ' 0ZaSt =HZFI ~Ai O dSSL88t oa<a't
tt' fqs-sf'sZest =HN 1-wg4dSSs89t Oz<I Ot L'6t9 ttZ9' tt6st=HN

111 O4dSSSBBt OOL<00ZS' Lozt Z6st HHNHV088t r <f 0" at ' Gst ' OsZ' O=HN~t H~d! 04dSVr LBt f <
z6' zLo' AB t'os t'Oass t=04dsVs181f<86'tt'ttt' Ga0 0Za9t =HH YdH~dl OHdYZL
toz<z-6 - -t'ztzt-ot-oasst=~ HNi wwtLet QZZSL Z8t' 6S

0s' 0Z6st =4NI VI Cki L88r <ze' osz aLt osao 0z6sHNM~AO04dHSLt W<taz t' Osa0 0Za8
L=HNl Wj1~8f8 t Oz<L'tt ES9L-t: Z69t =HNi MAlI 04dStBtL-ra osao-r to0-0z6s

t=Hn! | wozg W&raﬁug&@mndm mehﬁreﬁﬁ}ﬁﬁﬁglﬁbi}dif:hlamphﬁphitaw9 it 6.0
val-ssAS t-00 1 -zelLz6st =AA t-t =7t - AO 0LOZ6Q=W-W YO904dH6LBSt -t - SS-S

- aof zest =Hmmio,aéry A8¢ethplaming (1.3 i1 29 amol),J-alanine(cyclopropyl methyl) ester p-

te.r A s-fAgt z6st wHALL WA t P -dndt k) ThReERAet 9 ¢
Lo o 11 Ao fypoRd RIPHENR S f‘?'f’é‘°?s%do%r8q%%sa?§?ﬁM4stoat ¢
t / 1~" OCT9/AprodiROWAOD et ase Tlesr; Yollowmil(1.79 g\P4%5E N m 17 March 2003 WO

00/18775 1 5P(CDC13, 121 MHz) 9.00, 9.36

The product was redissolved in dry THF (5 ml) and used as a 0.385 g/ml solution.
20 (lS,4R)-4-(2-amino~6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-l-methanol

O-[phenyl(cyclopropyl methoxy-L-alaninyl)]phosphate
(Cf 1774}
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Acid stabi i .PCT/@99/03207 Conpounds were tested for their gt%ﬁ'ﬂ’???/a

t owar ds aci d- nedi ated hydrol ytic deconposition 5 enploying a test designed
to simul ave egpigmmch condi ti ons. Each conpound was i ncubat egpcricedbibizhe -HC
of pH for 24 hours at 25C. 0.3ng of conpound were added to 1ni of 0.1N HC
at 2SC. HPLC was run imediately for tikge = 0 and at intervals up to
approxi mately 24 hours. 10 The results for conpound 1587, and for

conpar at | ouRdRiineAPR) | ShndiPd aPrbedfiFR_afd ggacr i 0-6-
PCT/ GB96/ Ware gl vggn in table N belcow T I'e Conp {del me mml(1)und

left(hr)( wasﬁapﬂmmmm&mﬁ%qmmao-m&mm 8d0 Jzamhou.‘sumgehr ed

|nned|atel <l .ni nd 1093, de ed after, | ess than ur The
m orf oy G1O0R BT HEHE Tt PSR oL o R T AL phogpicr
compounds omﬁﬂada’%éldb N88mi 5f@3&519&ﬂ®bﬁﬂibﬂ6ﬁ Entol pandaliy TOEF (3amPnTLOGE®% 20
Compound 1001 is 2' .3 -dideoxy 2',3' didehydroadenosine-5'-

(phenyl & neMeQnyaCEﬁilﬁ 91‘9“"[5‘%%%&?@‘ t°(§9rﬁ981ﬂ’?ﬁ? afteg 3.5 ks The crude ﬂ’é’@!&/‘m

U anove. cAgRe] RAPY by TERaR R BRRikehy AARRIEDR.CHCH %Y o Shilis Bghd) o0 ©

present i nkeprodvrt asacizar, edourdcssmdowhahmbdlﬁndlmaﬁhﬂsmmfﬁaﬁﬁﬁoﬁ Bd £ 2B)

17 March 2003 WD.00/ | | I ¢gl_stabi ity PCT/ G B99/ 03207 Co d
1587 (r):‘: tweew%@%?ﬂ‘”} \‘}Eﬁﬁg‘ﬁﬂ?ﬁ@%ﬁ%\m‘%&@ﬁ{%)atyu ve compounds 1001 gﬁgun

1093 i dentgpf cgélgabwmwlzesstsshedn {eDCLn$00 MHzBi29i (hni zmm,cm)boqiw cal

deconposi tion Each conpound was incubated in nor nal arini sed human

pl asma 18t 284 CHzeaPr) 0183 (s 2HACHR0R)t 1elY 6o, ntdd, (3HwPD), 142 (w , SHarala), 1.6hd 1,

acet oni L e Y R o TA B ST £od REMECHEREr 0% ﬁ%ﬁilﬂdﬁﬁewbl

LC/ VS/ VB e SCH-d!ﬁh:ﬁtBNH—ﬂﬁlﬂatﬂ (m,tm,ow , 19063 (U2528 ] NHG),S.5'@)NH, 1'Hpbl e V
bel ow. 10 ab ound % Renai ni ng_at ours Half life (hours) 15 7 91 26
1001 52 45@911(093H5 'H), 6.08)ese 1 Hs hEi'sBﬁdﬁW nclidf2’Hhd 2566, AL BSE @, Tabl e

comounds HbaMEREGHGY: Y AN AL R e R Rt £UF UCHEGR o,

2003 Wps0@ohd 1&51,-&&7, ﬂiwm}a-cl!r)PGglsﬁQ@W)OWSBZ 44.68 (4'C), 49 .24, 49.31 (CH-ala),
(1S, 4R) - 4- (2- Ami no- 6-cycl opr | ami no-9( | ~- i n-9- cl opent ene- 1- et
hanol O ( BHidry 1B GEEy ST IGTA LHATa BB 2 6 4480 119 10-115.15

(p-Ph), 123.84 (0-Ph), 128.61 (m-Ph), 130.09, 130.13 (3'C), 134.42, 134.50 (8C), 135.32,
135.40 (2'C), 149.66, 149.74 (6C and ipso-Ph), 155.26 (4C), 159.00 (2C), 172.64, 172.73
(C=0).

20

L-Alanine (cyclobutyl methyl) ester hydrochloride salt

NH,.pTSA

Me“.o M Q

o

Prepared according to Standard Procedure 2, from L-alanine (1.6 g, 18 mmol), p-TSA
monchydrate (3.8 g, 20 mmol), cyclobutane methanol (1.9 ml, 20 mmol) and toluene (100
30 ml). The p-toluene sulfonate salt was isolated as a white solid (4.249 g, 12.9 mmol, 72 %).
&g (d-CH;0H, 300 MHz) 1.54 (d, 3H, CHj-ala, J = 7), 1.89 (m, 4H, cEu-2/4H), 2.08 (m,
2H, cBu-3H), 2.39 (s, 3H, CH3, p-TSA), 2.69 9m, 1H, CH-cBu), 4.11 (q, 1H, CH-ala, J =
7, 4.22 (m, 2H, O-CHy), 7.26 (d, 2H, ArH, p-TSA), 7.73 (d, 2H, A1H, p-TSA); 8¢ (ds-
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5 (a) Phenyl et hoxv-L-al ani nyl nhosohorochl or; date L-al ani ne ethylarch083
hydr.ochl oride (3.0 g, 0.02 noles) was suspended in dry nethylene chloride
(40 m). Tevd bu/m7s8/spensi on was added phenyl phosphor odi chl Eil‘ﬂ'%tgﬁgﬁzﬁ 9 nL
0.02 nol) and the m xture was cooled to - 80 C. N, N-Diisopr '
(Aldrich, 6.8 10 nL, 0.04 nol) was added.to the reaction in aliquots ( 1-2
m.) over a1l htinme period. Reaction allowed to warmslowy to room

and Che.  coFHaQH PR 1Py (Ciauel, 1% Rl S DoV Vo s A B el

sol uti on wags f (CHetm, 489 (EARNS, 7105 (O-CH, ) 12T &2A) ‘ISAPCiB@Qr(SﬁFE p,areq in

vacuo to give the product as a colourless syrup. This roduct was used

wi t hout fur 14%2% (lﬂ?‘ﬁu@ﬁﬁnﬁt’ﬁﬁbh‘ﬁ B (ipsor€-Spp-T84), 171.6 (C

S 4Rl - 4-f 2- Am no- 6- cvcl onronvl am no- 9( HLpuri n-9-vl) - 2- cvcl opent ene- 1- ne~t ~~
| O (phenv~y L-al aninvl)ohosnhate ( 1

S, 4R) - 4- (2- PhenydcSelobutyd pretipxlydiralanitdl)phosphorochbridate 2- cycl opent ene- 1- et ha
nol (1.5 20 g, 5.2 mmol) was dried by addition of dioxane and concentration
in vacuo. To the dried nucl eoside was added anhydrous pyridine ( 10 nL) and
tetrahydrofuran (20 nL). Subsequently, tert-butyl nagnesiumchloride (.6 niL)
IM solution in tetrahydrof@ran, 6 mol) was added slowy. The reaction was
stirred for 20 mn ang 6 sg)l |on of phenyl et hoxy-L-al aninyl

phosphorochl ori date ( ) g, 0.01 nmol in 20 nL tetrahydrofuran) 25 was
added. The reactjon was stNH\ ed at roomtenperature for 10 h and

subsequent |y “onuentrat ed n vacuo to a brown syrup. This syrup was

di ssolved in efﬂ 100 nL) the nethyl ene chloride extracted
with water (2x 100 n), dr| °(|vg804) filtered and concentrated to a brown
solid foam This solid amwas purified by flash chromatography using 5%
nmet hanol in chloroformas eluent to give 1.7 g (60 %9 of, after 30
purification) a 4:6 m xture of the phosphate isonmers as a white solid foam
'H-NI\/R(CDC13) 8 7 47 (2 x s, 1H), 7.10-7.46 (m 51~ 6 07 (m I|~, 5.9
(m 1H), 5.78 4.00 (m
1H)) 3.6W (?FFPEIFG ?ccsf‘!lag t%é‘amiﬂrt’b%r%ﬂ’("ﬁf S frpm Plaemﬂchlgmhmer(q RLB.06)

17 NMarch 2093, m&Hhviambe (1 / 8

1.36 (2xd, 3H) )/)OSP,CZ)Z 2:7 3 GBQﬁ @f?%&@b Laﬂiﬁne( (Bycl?atﬂtyl éﬂﬁﬁ?\l(l\?gﬂié)cm):
8 3.5, 3.Owlucpmspifonaly salt 52 6 820 i Fmobrang quyle@M:(l@OrujtogB OThe &tuds. 70
N, 17.15. Bidirfe oy |

S. 4Rl - 4-f 2- !%Pn&%(t)“%g cl ogﬁ)g\%%mgﬁgmg&isl-l%%%ﬁ%5)9]69(5) 2-cvcl opent ene- 1- et ha
nol O-fnherﬁH(CBGigﬂﬂlll\iHZ)a&ﬁO;W% vhosnhate Succinate Salt (1

S, 4R} - 4- ( 2- am no- 6- cycl opropyl am no-9(1d7-purin-9-yl)-2-cycl opent ene-1-neth
anol O(pfrenyl ethoxy-L-al ani nyl)phosphate (part 1 b, 376 ng, 0.7 mmol) was
di ssol ved i ThelfRodiichamstediskoivedinsdrs THI(S ail) wabused degl0.308 g/ séluml d (82 ny,
0.7 mmol) and the resulting solution evaporated to dryness. The residue was
di ssolved in acetonitrile (10-20 nL) with heating. Precipitate fornmed upon

cooling. Thg srm?wzeamnﬁ)-ﬁmmoggnam@o-mizpumqrmi-cm@ﬁemeqm-ﬂélg .ﬁﬁ' i d

col | ected tration to give %9 of 6 mxture o

phosphat e |édﬂb¢ lgxclgbuty} F’&th”FFINMQ“ osphateg 12 14 (s, 2H), 7.58 (s,
1H)) 7. 7[?;}&575]”1 6H)) 5.9-6.1 (m 3H), 5.85 (broad s, 2H), S.42 (m 1H),
3.95-4.1 3.8 (m 1H), 3.05 (m 2H), 2.65 (m 1 H, 2.4 (s, 4H),
1.63 (m 1 , 1.4 (2xd, 3H), 1.12 (t, 3H) 0.5-0.7 (m 4H); 3'P-NWR

( DMSO- d6) : 8; 4, 00 and 3.68; high resolution mass spectrum calcd for
CzsH3zN~-GsP (NH—i)' " (mz) 542.2281, found p42.2282. Anal. Calcd. for
CzsH3zN~-GsP ' C~s04' 1/ 2H20: C, 52.09; H, 5& N, 14.66. Found: 20 C, 52.13;
H 5.72; N, 14.61. Exanple 2

(1S, 4R) - 4- (2- ami no- 6- cycl opr opyl ani no- 9( H~pur| n-9-yl)-2-cycl opent ene-1-neth
anol 25 O (phenyl netlioxy-L-al ani hate Succinate Salt

~~Phenv| net hoxv- L- al ani rﬁ}l nhosohofo ate. L-al anine nethyl ester

hydr ochl ori de (10 g)Pl{m-Eﬁeo i ) was in dry nethylene chloride (

100 nmL). To this suspen dfded phenyl phosphorodi chioridate (10.7 g,
30 7.6 nL) an xtu e was #led to -80 C. Subsequently
N,N—Diisoprop A|dI’ICh 25 m.) was added to the reaction in

aliquots (1-2 nl) over a eh tinme perlod The solution was stirred for 30
mn at -80C, then aII@Ned to warmslowy to roomtenperature while stirring
for 2 h. Oganic solvent was renoved in vacuo and the residue SUBSTI TUTE
SHEET (RULE 26) 17 March 2003
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WO 00/ 18775 PCT/ GB99/ 03207 109 treated with diethyl ether (160Magh20pRe

di ethyl ether solution was filtered to renove insol uble inorganics and
concent r atved gpMig7gsicuo to give the product as a colorless speyRiBodoPrhVR
(CDCI3) 8 8.61; 8.37 ppm This product was used w thout further
purification in Exanple 2b 5 ~by (I S

4R~4-| 2- am no- 6- cvcl onr opyl am no- 9f H - puri n-9-vl | - 2- cycl opent ene- 1- net hanol
O-p, ~envl Nny{,! t 0-6-

S, 4R) - 4- ( 2- anF%gHGIﬂgsécﬂg%r O!By@?nﬁﬂquQ?l—#-&ggﬁn“g yfom- -(184111)0% ne 1- net ha
nol (5.5 g, c)&ldibicﬂ)ymnae59HAms1neﬂﬁylba-CWOwdt§n¢-lmtlmahobmd@@é mnnbl)chnglr ation

dr | t ot dr
(30" ) andCe M df o b il 3 E Bt oneRn o B B oy G oo o
(23 nL, 1M sQiistidasb (1.7 81l ofOYOBTE/iril s6}ition] 2.3 nafel) wad @?th wemnaddedeyow y .

The reaction was stirred for 20 mn and a sol utlon

phenyl methoMeOH & GHChY Fhoyrddhmisraionitobs enmplete afier hs. Tl cusleassidur, was

equi val ent s [

tgrrper at ur P or %ymﬁ %yn g&%greaagﬂﬁh)f %% rll\‘géet% tra eﬁt{%ﬁ\(}g%&% gngeg Y own
syr Epl Thi Stﬁle)pquncwa cdearscdlouzlessi ail, Michyblgiﬁcddblmmmg'omgﬁ%i)m ?ndl |
met hyl ene chl ori ext.r.a X rie iltere
and concent?“&f’@%ﬂ’“’t’(ﬁ’néwh}%ﬁ’ﬁdlf mﬁr{bi’[ﬁ 6#8%}'\/#5‘9}3UH fied by flash

chr omat ogr W; N2 1 WEEs bRy, sp(eﬂste,rsmmmﬁ@ss%pﬂem ¢1,-6Pyy Eoﬁs»aag (75

% of a mxture of the phosphate isoners of the title conpound™as a ite
sol i d fddm 2HHCHMPr0l .4 0CHR)CH 8ala), 574 tmy3H CHi-HBu ﬁxdﬂn.)Az 06 (m52H, CHz<l (m

1) 27 (Sl 28 gy b gl 00 b ) 518 oy 18

1.7 1H) 4 NP 2 0 f:qcygs
3. 07,( rn3. o? R A.arsdga(li E‘FXIH la)0?09 (ﬁ]@ghgtog aﬁd bﬁ %‘22%55%894 H 5. 33
N, 17. 00. Fofs,®H, JH:)55.50 (xastH H/HE 532 (mN\2H, mﬂgmd NI»!:—):Pﬂ), @11 (m, 1H, 2'H), 7.26

ol 0- (nhoridh StorivE-52 G a5 nE, st 8 Sk v gl VG B, ™
(1S, 4RA-y(s2- %ﬂi'ﬁ%@s 30415)092/581(@:3%?%&& SPE xNCRs¥BY); %z%mt@p@@ﬁ()efsg 53, metha
nol O 30 (phenyl nmethoxXy-L-al ani nyl )phosphate {part b nmol )

was di ssol VSiiSS 6' Qe 4 HBo H4.68 ¢4'Chi 49.30 U928 (GHwala), éMhdSk&ﬁcﬁl'ﬁ), ETHEHGT.9822 ny,

vas. i Ssof VA FRELEERN oML daarpef R SR 5o HAE R oty 1R " Con

cool i ng. The,.ph)<130.81,VEsD, 15t @1 d13451 hmsﬁgscggq:ws@rw%l@ﬁ C),Uldp aglof RULE
26) 17 March 2003 WO 00/18775 PCT/ GB99/ 07 110 overni ght and solid

col | ect ed bgCrant fasatBbdnl 52044G)e 178 MGQBt7%6401 72474400l e of the phosphat e
|somerszzés a solid; ~HNWR (DVMSO-db): b 12.15 (s) 2H, D20 exchangeabl e),
7.61 (s, 1H), 7.36 (3H, beconmes 2H on D20 exchange), 7.20 (3H), 5.9-6.1 (m
3H), 5.88 (bmdadne(cygllemembne@b&n&stgeaﬁoluyqe slfnna(emltlH), 4.0-4.2 (m 2H),
3.85 (m 1H) 3.60 (s, 53H, 3.05 (2H), 2.65 (m 1 H, 2.44 (s, 4H), 1.64
(m 1H, 1.23 (m 3H), 0.5-0.7 (m 4H); 3~p_~R (DM5O-ds): 8; 3.99 and
3.66; Ar~l. Calcd. for CZ4H30N~CBP C4H604' 1/ 2Hi 0: C, 51.38; H, 5.70; N,
14.98. Found: C, Nﬁ;, PSA H, N, 14.99. 10 Exanple 3 (1

S, 4R) - 4- (2- Ami no{6-c¢C yclopr r0| no- 9(H) - puri n-9yl)-2-cycl opent ene- 1- net ha
nol O (phenyl eth gahNgyl ) phosphate Fumarate Salt 15 (1

S, 4R) - 4- ( 2- anlf'1 fo- 6- yclopropyl am no- 9(H) - purin-9-yl)-2-cycl opent ene- 1- net ha
nol Q(phenyl ethoxyL-al ani nyl)phosphate (198 ng, 0.37 mmol) was di ssol ved
in ethanol. To this solution was added fumaric acid (43 ng, 0.37 mmol) and
the resulting solution evaporated to dryness. The residue was dissolved in
acetonitrile (10 nL) with heating. Preci pltate formed upon cool i ng The

m xture wa t or,ed the ato n t ,sad I dc db
fi f(t lrJat| on %’a&d\ﬂg I %‘?’é‘iﬂ?@ JPe uge ?h%gg : (?%egg I rrer)s/
as a solypd; moddhwﬁe (W@Q@h}nol)scya@eﬁem thethanol. (19?nl4lﬂmnog|'&1d t&u@ﬁ’e @90
21T), 5.9 87 (broad s, 2H) m 4H),

3.84 (m 19911) %heaem!l%ﬁﬂczﬂfonatz sglt Wesisolfed ase\ﬂate(swr% ml)g.isganlnio%ws 1. 15

gﬂl ch) for %&@W@MEZ%‘WW@énﬁl 4%(9gu'gEl;&i'l’l\fﬂ%ll1'%%1}!%r’id C

52.25; H) %Pert2/3M/IH,)9.70 Enp2Ed| oPert B4H()]2.19 (m, 1H, CH-cPent), 2.31 (s, 3H, CH;, p-

S, 4R) - 4- (2- Ami no- 6- cycl opr opyl am no- 9(H) - puri n- 9- yl)-2-cycl opent ene- 1 met ha
nol O (phenyl ethoxy-L-alaninyl) phosphate Qutarate Salt SUBSTI TUTE SHEET
(RULE 26) 17 March 2003 WO 00/ 18775 PCT/ GB99/ 03207 111 (1

S, 4R4- (2- am no- 6- cycl oprop)sl'mmﬁé' i ) - 2-cycl opent ene- 1- net hano
| O phenyl ethoxy-L-al aninyl)phosphate pa(rtm'%%d) 200 ng) 0.3 8 nmol) was
di ssolved in et hanol To th| S sol ut| on was added gI ut ar| c aC| d (50 ng, 0 38




20 this solution was added D-tartaric acid (44 ng, 0.29 nmol )17Marchgeo3
resulting solution evaporated to dryness. The residue was dissolved in
acetoni tri g pokfs794-) Wi th heating. The m xture was stored igt/B899/03207
refrigerator overnight and solid collected by flltratlon to give f 3

a S3:47 m xture of the phosphate isoners as a solid; 'H NVR (DVSO d6): S
7.6 (s, 1H)) 7.1-7.4 (m 6H), 5.8-6.2 (m5%BH), 5.44 (m 1H), 4.3 (s, 2H),
3.95-4.2 (m 4H) 3.8 (m 251 H), 3.35 (broad s, 2H), 3.1 (m 2H), 2.65

E les gl)g 1é7TSP% 04 Od—b(? 3H, ZBCH rand3EH alk), 751 & (tl, 28 HrH, - ES A), 7.64n4d, 25) AR H-NVR
; a
(i S, 4R) - 4- ( 2- Eﬁﬁh&ﬁd-gt@i@% 78@?%5% @?‘W‘%&P#R (GHp P TEH Y1257 CE P enthvet ha

| O (ph I I JEET
(RULE 26) 13 R BRI AR T e e ey e TRl O RRl I B B

of (1 Ph, p-TSA), 128.82 (m-Ph, p-TSA), 140.75 (ipso- Yc-c, p-TSA), 142.40 (ipso-C-S, p-

S, 4R)-4- (2 yl am no- 9(H) - purin-9-yl)-2-cycl opent ene- 1- met han
ol O(phenﬁmﬁ‘ggﬂrgié%bgﬁaﬂ?nyl ) phosphat e was prepared using simlar

met hodol ogy as above H-NI\/R (CDCI3) S 7. 5 (2 x s 1 H) 7 1-7.4 (m 5H),

6. 1 (m 1 H) R 54.2 (m 2H),
4.05 (m | H)Phglyl(ry'flex’enéylH)eth%Y‘lsa‘SHI"S')B#ﬁSP‘l"Pﬁ“e" ?‘97 (m 1 H, 3.0 (m
1H, 28(m 1H, 1.7(m 1 H, 1.4 (2xd, 3H, 0.9 (m 2H), 0.6 (m
2H); 3'P-NVR (CDC13): 8 3.07, 3.02. Anal. Calcd, for Cz4H30N-CsP x 215

CHC 3: C, 50.94; H 5.33; N, 17.00. Found: C, 50.83; H 5.39; N 16.94. 10
The phosphate isoners were spparat ed with Supercritical Fluid

Chr omat ogr aphy usi ng a Chiralipak AS col um, 25 % net hanol in carbon di oxide
as the eluent, flow ratePBOnPrRIn, tenperature 40C, and pressurc 2.068428x
10" Pa (3000psi) he first ir[,"s_loner to elute had a RT of 2.9 mn and was
100% enantiopuraporatlo of solvents gave the isoner as a 15 white
solid foam 'H NBACDCIR) 7.50 (s, 1 H, 7.3-7.4 (m 2H), 7.15-7.25 (m
3H), 6.11 (m 1 H), 5. i 1M¢)) 5.86 (s, 1 H, 555 (m 1 H), 4.89 (s,
2H), 4.24 (m 2H), 4.05 1H, 3.72 (s, 3H, 3.65(m 1H, 3.20 (m
1H, 3.02(m 1H, 2 (m 1H, 1.72 (m 1 H, 1.37 (d, 3H, 0.89 (m
2H), 0.62 (m 2H); 3'"P-NMR (CDCl1l3): b 3.07. Anal. Calcd. for C 4H30N-GsP x
117 CcHA 3: C, 53.25; H, 5.58; N, 18.00. Found: C, 20 53.27; H, 5.69; N,
17.72. The s

enant| opur e; elé@ﬁ%%’ri%??rﬁnggfg S?S“é’?nf‘?qaﬂ’vrgi iﬁém? rﬁggpﬂ)h&ﬁﬁ}a c@ol T Tooam

"H NVR ( CDCl 3jmod, drystriefhylaming)(1.77mR 520, mmeh, L-zlq;unexcmorsenme (methyd)Hpsterép-11

(m 1 H, 5. 94 2

522 (m 2ry Copegl sy 88 (060 b Eb oY By W 1dh R 1. “mpehae
1 H, 3.040 nproducHyvps @btgifed ana cleatlyellow FB(19 g, 9589), 1.42 (d, 3H), 0.89 (m
2H), 0.67 (m 3' P 13): b 3.0. Anal. Calcd. for C24H30N~GCsP x
115 CHCL3: C5P5( 315&‘%%% 7.78. Found: C, 52.61; H, 5.67; N, 17.53.
30 Exanple 7 AMENDED SHEET 17 March 2003 WO 001 18775 PCT/ GB99/ 03207 113
(1S,4R)-4-(2 Amn06cyC|opropIamn09 ur|n9y cycl opent ene- 1- net
hanol O(phenmem%EWﬁWWB'e{l'h%w &ﬁlﬁf%@é? lutign,

S, 4R) - 4- ( 2- Ami no- 6-cycl opropyl am no- 9(H) - puri n- 9 yI) 2-cycl opentene-1 5
met hanol O (phenyl nethoxy-L-al ani nyl ) phosphate (0.060 g, 0.11 mvl es) was
suspended 25n (@84R)4c(R-amina0y elopropy mm-ﬁ@rmwim%-y{)ebcm«)peameslt»metmmat

room t enper atd-r[phéng'i(c}ﬁopentyl methoxy-L-alaninyl)phosphate [Cf 1722]

DY oW
a. g}

0
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hours. The volatilcs were renoved by spin evaporation in vachoMerd 2093
resi due was dissolved in water (50 m)) extracted w th dichl oronet hane
(2x50 m) i fied by ani on exchange chromat ography on - Vac
35ce AeeeYvﬁ%ﬂ“R#él us QVA cartridge 10 (Waters Corp., PIN V\K?ES@??%@%%% HC03
form with an aqueous ammoni um bi carbonate buffer (0 - 0.5 Mgradient) 1
L). The appropriate fractions were conbrned and the volatiles were renove

by spin evaporation in.vacuo. . The residue stvvic di I in_dei oni zed
wtor and. ST, SBSPRI Fn 94B08FEs 1gREegE ' Forl| TS LTiniRo 8

S, 4R) - 4- ( 2+ ?E‘ibl\fbe ﬁaﬁmtmp@wé 20y dPenieHé- lmnahahb)fo&gy@tmas epeMgcnet han
ol O (pheny | am no- ani nyl ) phosphate 15 as the ammobniumsalt.
This salt Wad Mslslo vBd 1k @él drfi Zemohatrhenyn deystopgnstane hmgthexyrLsdpnimdk Vac
20ce Accel |

%h% Y/ for
usi ng dei orﬁh??%loﬁélﬁ er %ﬁ@@%’gg’g@ﬁg’?‘ﬁégﬁ’gﬁﬁ i\i/e% co éﬁ, ﬁh: W’"‘) "
| yophi l'i gedrllcp(&J%/MeO}DﬁEE}@CIQMﬂ%Medehd)eaoﬁor( tb be complete after 3 hrs. The crude

S, 4R) - 4- ( 2- 6- cycl - 9- t 1 th

> & L pheny rendurorRyERBY PO FARm RO BHIS e Mkt GHRtEn RS 5 st at o
as a white gi@thg rodu&'@s@%ﬁﬁf B618urdék? oit; whiRflselidiBt L@ a\fll‘il[c foaf Wﬁ'ﬂﬁﬂﬁgh 2.2

HzO C, 42. 21.88. Found: C, 42.36; H, 5.77; N, 21.66.
Exanpl e 8 %d@Qevaporatlon wnh diethyl ether (0 314 g, 0.5 mmol, 75 %).

S, 4R) - 4- ( 2- t =1-meth
of "0, phenir (RECTe b FBETP 48y 3BT SICRCRUI s Sk @ SfiRRrey PR 1™ ™"
S, 4R) - 4-102-gh10M)- o@r@tfd:dmmswwm@,m meﬂ(ﬂﬂ TH-tFend); yh) (rﬂ,moctnpﬂlt 2163, 30
met hanol O (pheny clo yl am _no- L- al ani nylz B hate sodi um salt was
bt epar od byEth GRELRe 26 AFBHEY (1 e ab kA Gttt gD, 3.19 (m, 18, 410

1S, 4R) - 4- } »ir met ha
§10I o % pheg'iq(ﬂﬁ.l ’]?{)%}f-él% ?Wg*{%g ani n%d’ﬂﬁl’(}@%4%)(1&51%%1-@23@5@%3%{, t hat
t he 40% aquemyss. HE'(IhylHJTl'HE 581 (Bs|, 0H, NIB-cPOP5.a2 ¢ah, DY, S%BSSIITLGEE. 18;2H), ( RULE
26) 17 March 2003 WD 00/ 18775 PCT/ (3B9910320? 114 a sol ution of
cycl opr opy|7adfi @b 5F5 A, 722 (drdHe §H)i 8c (ePbhi 72 ¥R GA2 ((%'?Rf) 21.43 (CH;-
Lyophi I| at_k Qn n I f
SRy - 4152k 5D (CRBOTRA ST ACH ARy 25 35 RSP, ot R MG 48, han
ol O( phen;BB S\lc(ﬁ’ﬂ),o@riﬁaﬂ 681{410), 14923G1Hrpla), STtiGs ﬁhai a’ €)3di4kﬁ9s 6497 (Q-CHz-

& S@Eﬁgﬁzoiw“@i 5767 s T n SEP I R, 15 38 o P anid cremaBloss.

5.81; N 20, 691(5—&9%14%5 93496 (dC), 135. 33 135.44 (2'C), 14963 149.72 (6C and ipso-Ph),
S, 4R) - 4- (2- Am no- 6-cycl op roqxsl’am no- 9( ~- puri n- 9- df\l/’ opent ene- 1- met hanol

O (phenyl NSH98i M)hyﬁérﬁpn al%ﬁ%yllyzﬁﬁoé@ﬁ@l e"g‘o AR)SHOB.2745 VMH",

S, 4R) - 4-(,2- no-9(H) - purin-9-yl)-2-cycl opentene-1 15
met hanol26 (%Azf)h%ﬁg/(?,l"}&ﬁﬁ %%WSWM L-al ani nyl ) phosphate sodium salt was
prepared by a nethod anal ogous to that used to prepare ( 1

Sufle] g 3(/I2) ‘?’ (Sgéﬁlf'ﬂﬁiOs?xrnéyﬁlgg%ﬁ%w?%emﬁ N- et hyl am no- L- al ani nyl)

phosphat e sodi um salt except that the 40% aqueous net hyl am ne sol uti on was
repl aced by a 40MHagT®ous di net hyl ami ne solution (50 ml). Lyophilization of
t he conbi ned factli ons.gave 20 39 ng (59%yield) of

(1S, 4R) - 4-( 2- Enn % Lapr opyl am no- 9(H) - purin-9-yl)-2cycl opentcne-1-neth
anol O0-(phenyl N, NHdi net hy] am no- L-al ani nyl ) phosphate sodi um salt
trihydrate as a whiQe sotrid: Ms (ESA me 463 (NIFi~. Anal. Calcd. for C,
OHZSN8NaO4P ' 3.0 H20: C) 42.22; H, 6.34; N, 20.73. Found: C) 42.40; H,
6.01; N, 20.51 25 Exanple 10 (1

S, 4R) 4- ( Z-Prepared-doearging op S oypglapdriProe&@iufe-2) excapt Ysing beizeny at spleertefremlL-net ha
nol O (L- alanlny

OuRy o (o g b £ oPBD TS A RB B dERte 2,55 & B rmoDocyslehumoh G0 et han
ol O ( pfesgmﬂm B ahP beirzbne63 thIY [ THe B Se1 ek sl fondte Salt Qvad SsdTBfel &5 )a White solid

suspend in solution of triethylamne (30 m) and deionized water (30 m)

and stirred1d8 enfohmsob3PI"dUTE SHEET ( RULE 26)
Sy (d4-CH30H, 300 MHz) 1.51 (d, 3H, CH3-ala, J = 7), 1.75 (m, 2H, CH;-cBu), 2.14 (m,
2H, CH,-cBu), 2.37 (m, 5H, CH>-cBu and CH3, p-TSA), 4.05 (g, 1H, CH-ala, J = 7), 5.08

SUBSTITUTE SHEET (RULE 26)



17 March 2003 '"WO 00/ 18775 PCT/ GB99/ 03207 115 tenperature for 18Masr2003The
vol gtiles were renpoved by spin evaporation in vacuo and the residue was

di ssol ved (50 m), extracted with dichloronethane m.) _and
purified b‘yaa?\r%ﬁii%ﬁgexchange chromat ogr aphy on a Sep-Pak Vac %@gg%@éé% ™
Plus QVA cartridge (Waters Corp., PIN WAT054725) (HCO3 form with an
aqueous anunoni um 5 bi carbonate buffer 6 - 0.5 Mgradient, 1 L). The
appropriate fractions were conbi ned and the volatiles were renove by spin
evapor at i on(m,1Hy &HreBu)T{@4r(8s7ubrHvas TS 380 dd.sBd| Akl ri-TiSAkidoid.2 Gt er
and spin evgpor j a [

(1S, 4R) - 4- (P-MH; iggéz;r(;‘éﬁfi%#@pwg%{&n@?@(’%ﬁ'5%1 (CHrgToMY 3338 21 44, Eh 2B 1 - et h
anol  0- ( L- adcary (CH-Rl)M4Th aCIe-cBa), t129.38N0WPR| HTS39) 130. 70 (/A-Fhaprswas 4dilasol ved
in deionized water and_p ssgd thro%gg a_l O Sep-Pak Vac 20ce Accell'rM Pl us
CM cartri dd@s("\ﬁgﬂﬂe”'@gﬁg.m B9 (PanEo%S#555)): 1N (G  usi ng dei oni zed

wat er. The appropriate fractions were conbi ned and | yophilized to give
0.430 g ?86% yi el d) of

(1S, 4R) - 4- (Eheayi(ayoladutoxytloplapinyliphiosphopédijorjslaté n- 9- y| r 2cycl opent ene- 1- net ha
nol O (L-al aninyl) phosphate disodiumsalt 2.5 hydrate as a white solid: M
(ESA me 436 (MHO. 15 Anal. Calcd. for C, ~H-N~-Na20sP ' 2.5 H20: C, 3 8.79;
H, 5.17; N, 18.63. Found C, 38.62; H) 5.11; N) 18.43. 20 25 30 SUBSTI TUTE
SHEET ( RULE 26) éé y_ggg ; 2003 WD 00/ 18775 116 Atoti-Hepatitis B Virus
Activity PCT/ GB99/ 90 | npounds of Exanple 1 to 10 were tested for anti -
Hepatitis B Virus acti WHYy according to the nethod described by Jansen) R
et al., Antimcrobial ents and Chenot herapy) 5 Vol. 37, No. 3, pp.
441-447,1993. Re ,b%e | Cso values were in the range of 0.017~tM -
3.0 itM The poljubilijty and solutionlsolid state stability of three salt
forms of (1S o

4R>- 4- (2am no- 6- (cycl opropYl _am no)-9(1~1- nur3n-9-v1l-2-cvcl oaentene-1-neth
anol O (phenyl 10 etboxv-L-al aninvll phosphate The salts have handling and
fornmul ati on advantages in that they are stable, free-flowi ng crystalline

sol i ds fpatprepared @atcordiag ge Staudawd i Rriocedure 3¢ fromt phhyivditiaerophespkitet0.7emaNd

hum dity. The free bg}s 3f é?lﬁn" .

4R) - 4- [ 2- aniGTemeldy ‘%’B’ v S mdy 190 mmal), [ralandng (fyclgpentane methyl) ester

2- cycl openi,apgent-stohasehlt @a ((15862))3.0 @irislXind-d8) BOMY6I m)iQ2RhahE chitie
contrast, 1s a hygroscopic, hous sglid foamthat could not be

anor

crystal | i z&epduct $3f phiging RP?F’B?’PB%H%\RE&%%H d “).

St at eFor m~, abi Mty (f965913abi | i t yStabi IitySol ubilityStabilitySolubility
Stability( ‘%ftr%fﬁ%t ) (99 (~~-) (99 Fr eeAnor phous>

569. 1 0. 26498. 50. 0497. 693. 7BaseHYBr o~Pi cd ut ar at ecryst al s> 569. 30. 08499. 9>

o~ 565, Do bedayRRGl GaRA TRy 5t B Rpeat: CRaB aiiioilyy ' 02 0V

(AUC) after 27 hr at roomtenperature, normalized to initial AUC. 20 Solid

state stabi]j ~./ 9 of parent UC). aft.er t ks .at 60C). nornalized to
initial AU@.S’%'(IZF"J@"B&@?S&WO&’ ﬁé"ﬁﬂ%‘é{i‘ﬁ%‘f’ﬁ%@ ?i?gfyﬂf’p‘?“f'?'lf methapal,
adenosi ne @Dﬁhaiylﬁyd@ﬁxdeﬁycy;’élaBinyt)i]piﬁhyﬁktewﬂmLne are hygroscopic

anor phous foans or guns. However, their 25 instability to acid prevents
advant aé%ous utilization of conplexes with acids to formsalts SUBSTI TUTE
SHEET ( RULE 26) 17 March 2003 WO 00/ 18775 PCT/ GB99/ 03207 117 with

i mproved physical properties; exposur eﬁ aci ds degrades these conpounds
rapidly. { 1 S

4R) - 4-[ 2- ami no- 6- (cycl opropyl am no) - BNH) - puri n-9-yl ] - 2- cycl opent ene- 1- net ha
nol (abacavir) has enhanced stabjlitylto acid, conpared to nucl eosides
containing |abile glycosidic bog S en heterocycle and sugar. Thus
phosphor am dat e \%ﬁt iides of 5 abacdvir fformstable salts that have been

found to have ad Fggé%u pysjcal erNH,es sui tabl e for pharnmaceuti cal
devel oprment . SUBSTI THHE SH ULE 28) 17 March 2003 WO 00/ 18775
o}

~ Yk
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118 CL, AIMS. 1. A conpound of the formula (1): HN N ~N C II17!\Mﬂfghl%l(-)|93
Ar-OP-OR5-NR~-CGRZI CR3-X O5 wherein Ar is an aryl group .
PCT/ GB99/ ¢a308d1sh9s R and R~ are each independently sel ect efctic@gy43387 9r oup
conprising H alkyl and aryl groups) X is selected fromthe group )
conprising O NH, NR4 and S wherein R4 is selected fromthe group
conprising allryl and aryl; 15 Rs is sef%cted fromthe group conprising H)
al kyl and aryl groups, wherein when R and Rs are each al kyl they may be
linked to forma 5- or 6- nenbered ring; and R3 is selected fromthe-group

Compr i Si N e bk bocoih . 1$1CISRRARNE! I¥r0@RH@0 4O Y Ol ISCarglOUO Rl 2

phar maceut i & y acceptabl e derivative or netabolite there
SHEET ( RULEy26propylhihind®KpuafOsy)ADcOOdpERETS] -iriethafiol (A2 @ fFammd])ABamegdiing t o

claiml1l wherein Ar_j henyl . qr substituyte henyl ., PCT/ (GB99/03207.5 3. A
conpound adtdr¥ H’gﬂ'@z Qn‘ﬁnﬁ'nkgo?m’é’ a‘?W%Ey‘SBlP“fy%V\%%[P'é’?‘%IE@ SPhe from
t he grou RS . ap.mul a
(o " PN ERTIRRL 78, G 5 of GILS ol Pl mioh Ane QPN 8 TEC B ™ 5.
R3, RS and MeOH\r CH(d:)sheawiedthe reastion todd completeaiiion 30 hs. The codp oesidwe avasor di ng

to any one of..cl aj ' . a ; r.different
and are H, P“Eﬁlgé g&%m.%méagﬁﬁggn%g&n%ﬁ%ﬁﬁhg%g%g@eéﬁégﬁwc Sims 1
to 4 wher eipfoddct as aHpaedydiawi 6il,; GHBhowlidifed téra cr2én Aolid\ afienprituradonaddr di ng

to any one of clains 1. t0 6 erein.the, C ato earing R and R2 is chiral.
SUBSTI TUTE CORiZRYrafigk pih it et (0238’ B tuiol B 45 "

10 8p (CDCl;, 121 MHz) 3.89, 3.93; 8y (CDCls, 300 MHz) 0.63 (m, 2H, CH;-cPr), 0.87 (m,
2H, CHy-cPr), 1.39 (m, 3H, CHjs-ala), 1.65 (m, 2H, CHy-cBu), 1.81 (m, 1H, 6'H,), 2.04
(m, 2H, CH;-cBu), 2.36 (m, 2H, CHy-cBu), 2.80 (m, 1H, 6'Hy), 3.03 (m, 1H, CH-cPx),
3.17 (m, 1H, 4'H), 3.97 (m, 2H, NH-ala and CH-ala), 4.18 (m, 2H, 5'H), 4.98 (m, 3H, NH,
and OCH), 5.55 (m, 1H, 1'H), 5.91 (m, 1H, 3'H), 6.01 (m, 1H, NH-cPr), 6.10 (m, 1H,

15 2'H), 7.25 (m, SH, ArH), 7.51 (d, 1H, 8H); 8¢ (CDCls, 75 MHz) 7.80 (CH,=cPr), 13.82
(CH,-cBu), 21.42 (CHs-ala), 22.06 (CH-cPr), 30.52-30.63 (CHp-cBu), 35.01 (6'C), 46.01,
46.12 (4'C), 50.50 (CH-ala), 59.26 (1'C), 69.30 (CH-cBu), 70.19 (5'C), 115.25 (5C),
120.53, 120.59 (p-Ph), 125.28 (o-Ph), 130.05 (m-Ph), 131.53 (3'C), 135.97 (8C), 136.73,
136.85 (2'C), 151.08-151.17 (6C and ipso-Ph), 156.71 (4C), 160.44 (2C), 173.33 (C=0).

20
L-Alanine (cyclopentyl) ester p-toluene sulfonate salt

NH,.pTSA
o)

200

Prepared according to Standard Procedure 2, except using benzene as solvent: from L-

alanine (1.6 g, 18 mmol), p-TSA monohydrate (3.8 g, 20 mmol), cyclopentanol (1.6 ml, 18
30 mmol) and benzene (100 ml). The p-toluene sulfonate salt was isolated as a beige solid

(2.81 g, 8.5 mmol, 47 %).

&n (d-CH;0H, 300 MHz) 1.51 (d, 3H, CH3-ala, J= 7), 1.7]1 (m, 6H, CHz-cPnt), 1.92 (m,

2H, CH;-cPnt), 2.39 (m, 5H, CH2-cBu and CHj, p-TSA), 4.04 (q, 1H, CH-ala, J = 7), 5.28

SUBSTITUTE SHEET (RULE 26)



17 March 2003 -WD 001 18775 PCT/ GB99/ 03207 120 8. A conpound ackbMaichg00d any
one of clains 1 to 6 wherein the conpound has L chirality with respect to
the C atom bearing R~ and R~. 9, A conpound according to any one of clains
1 to 8 whaY@pe18¥7is O 5 10. A conpound sel ected from ( 1PCT/GB99/03207
S, 4R) - 4-[ 2- am no- 6- (cycl opr opyl am no) - 9H puri n-9-yl ] - 2- cycl opent ene- 1- net ha
nol { phenyl nethoxy-L-al aninyl] phosplgate 10 (1
S, 4R) - 4-[ 2- am no- 6- (cycl opr opyl am no) - 9H puri n-9-yl ] - 2-cycl opent ene- 1- net ha
nol QL-al api pyl CHRELER haﬁse(d,ou}gmpgymiaﬂ.?s (@, 34, AtH, p-TSA); 8¢ (d+-CH;0H,

9H puri n- 9- 2- cycl opent ene- 1- et hano

S, 4R) - 4-[ 2-'am no- 6- (cycl opnpyl am no ylll- : %

| OL S [phéﬁ)Nﬂib)ekﬁz-éﬂ é&ﬁ-da)ailla?ﬁ(ﬁﬂsjpTghg%ﬁat(GHg-p nt), 33.31, 33.97 (CH-cPnt),

S, 4R) - 4- [ 2- ami, ne«H- I ' 914 4 2s t -met h
ol Of phenyP A CIBRy s NG rEy Py SR P ¢ 1045 G PA7b AR, 9a5a4- Mol e

(1S, 4R) - 4- [(j#5640-0H3,p-TE 13, 10h T Diipsb S TS ARH PLET (C=B)y | | - 2- cycl opent ene- 1- net
hanol O [ phenyl nethoxy-a, a-di nethyl glycinyl] phosphate (1

S, 4R) - 4- %2- am no- 6- (cycl opropyl am no) - 9H puri n-9-yl j - 2-cycl opent enel- net han
ol phenyl penBAGHNL-Bainy Dk dspkiieabadse 25 (|

S, 4R) - 4- [ 2-@%5#%!6{;3% op)rardpyl amwzic‘)l; - BH— purin-9-yl]-2-cycl opent ene- 1- et han
ol J phenyl ethoxy-L-al aninyl] phosphate (I

S, 4R) - 4- [ 2- anuno- 6- (cycl opr opyl am no) - 9H puri n-9-yl ] - 2-cycl opent ene- 1- net ha
nol O30 [ phenyl nethoxygl ycinyl] phosphate ( 1

S, 4R) - 4-[ 2- am no- 6- (cydl opr opyl am no) - 9H puri n- 9-y1J- Z- cycl opent ene- 1- net ha
nol O phenyl L-asf®yPaiClet hyi ester] phosphate. r SUBSTI TUTE SHEET ( RULE
26) 17 March 2003 WO\BQ/ 1877S PCTI GB99/ 03207 121 (1

S, 4R) - 4-[ 2- am no- 6- (cycj opr opyl am no) - 9H puri n-9-yl ] - 2- cycl opent ene- 1- net ha
nol O [ 4-chl orQp | oxy-L-al aninyl] phosphate 5

(1S, 4R) - 4- [ no- 6J[( cycM8pr opyl am no) - 9H puri n- 9-y1J- 2- cycl opent ene- 1- et
hanol 0O [ phe tertputyl oxy-L-al aninyl] phosphate (1

S, 4R) - 4-[ 2- am no- 6- (cycl opr opyl am no~9H- purin-9-yl ] -2-cycl opent ene- 1- net han
ol ( Phenyl n-propoxy-L-al aninyl] phosphate to (1

S, 4R) - 4- [ 2-padHaha-28cdraing! 16 Btaapysdaodedur &5} floti bRendt ditHlordpkasphfie €N &126.6- et ha
nol { Phenyl "n- butyl oxy-L-al ani nyl k phosphate (1

S, 4R) - 410 2 me NGBS EPHIRBIARS 1 RS 18, Tome B Felfmoe (pyFloperigng BEBHDEHE P2 met han
ol O 15 [ Phapule dufBhAREN Sa-(R081R 8) hmdl)omBNE) DEM (100 m! total). The crude

S, 4R4-[ 2- am no- 6- (cycl opr opyl am no) - 9H puri n-9-yl ) -2-cyci opent ene- 1- met hano
| (p- (2" produgt wastdhiaings asiclsan eolgwniess oibtlR/g, 9 bder ) phenyl )

met hoxy- L- al ani Ry 0
(1S, 4R) - 4- ?Z@neﬁbbé 5 cygp'g?o’?é)%yl am no) - 9H pwi n- 9-yl ) - 2-cycl opcnt ene- 1-net h
auol O [phenyl (2-nethyl propyl)oxy-L-alaninyl] phosphate (1

G phenyi13( 278 PEREHEL TN BPOIIIS) B (kG % b e pagitgpERa QiR - et Pancl
S, 4R) - 4-[ 2- am no- 6- (cycl opr opyl am no) - 9H puri n-9-yl ] - 2-cycl opent ene- 1- net ha

S 4R | 2. AHARE(EFETBp R R PRET TSI G0 oy Ssiopprsents peshanol

- met hanol Q,_ﬁg,eg?ig@wdpeaz&?mmhmyr)}pbaﬁawmmbpsphate 1

S, 4R) - 4-[ 2-am no (cycl opr opyl am no) - purin-9-yl]-2-cycl opent ene-1-net ha
nol O

SUBSTITUTE SHEET (RULE 26)



[ phenyl net hoxy-L-valinyl] phosphate SUBSTI TUTE SHEET (RULE Yey1h #9034 ch
2003 WD 00/ 1877S PCT/ GB99/ 03207 122 ( 1

S, 4R) - 4- [ 2= am q- 6- (cycl opr opyl am no) - 9H-purin-9-yl]-2-cyg m1- met ha
nol O [p@ﬁm@%- di met hyl - 1- but yl oxy- L-al ani nyl] phosphate ?Bﬁ) '

S, 4R) - 4- [ 2- am no- 6- (cycl opropyl am no) - @ purin-9-yl]-2-cycl opent ene- 1- net ha
nol O [ Phenyl n-pentyl oxy-L-al aninyl] phosphate

(1S, 4R) - 4-[ Z- am, no- 6- cl.opr i ng) - urjn-9-vl | . SNCl ppent ene- 1

met hanol Fgr?érﬁ9l %°38ﬁ(“§%ex‘§| oé}&/ a-qgll aﬁ%oﬁgﬁﬂphg’s p%g e 9@’%"{ &omorbe

S, 4R) - 4- | 2-c?rabp}@p)ﬁmﬁ&)ﬁ@ﬂ{@mﬂﬁﬁ@f}'l)}mwdﬁp%mhﬂr-mﬂﬁnql|(D.—?.%—, oycimpdn BaMgedl- net ha
nol J Phenyl cycl ohexanenet hoxy-L-al ani

|1 .phasph
S, 4R) - 4- [ 2{bAiMoneTHEY &F Ipl aﬁymmw>nab¢ny%wh%ﬁﬁgfgvﬁ§°§z%§lewwé Phesphor- et ha

nol O 15 [P lgpggy L - el oA °

S, 4R) -4-| [2-°glﬁ18]¥hc?-tég-§% yc|%'§}f?%gﬂ m nol)m-ilgolll}l1 %&%%%‘? ]@'?2- cyﬁ@%i(an]rtlécng f met ha
nol { 4- pr oueqthan@H e showey theredction toybd cqmmietpfiers3.2 rs( The crude residue was
ol [ phenpbeh wtiFe Y St SREaRe k<P MePHICHC; (el e GRERL W0 v ™
S, 4R4- [ 2- apidodirct 69§ bles] @i oll0 whidit deliaified %o Wlvhil-fous hfBowiheAfonladdet hano

| phenyl nethoxy-L-methionyl] phosphate 25 ( 1
S, 4R) - 4-| ZCQMPRsatGQ’{W%qi‘E}BY]&éW @?ﬁsﬁ(ﬁv-om*’ié-'@-yl ] - 2-cycl opent ene- 1- net ha

nol henvyl OXA4- i a
LRy L T bp (CREBRIT b £H07, Was) ol (EHRILS80 Mita) 0.64 (m, 2H, CHycPr) 087 (mp,
nol O 3o [ piseCHL-cFB} W% {m,3Hp Chlsialy) 1.6DtrasTHE 2 CH,-Pent and 6'H,), 1.86 (m, 2H,

S, 4R) - 4- [ 2- ani no- 6- | | ani no) - 94 purin- 9-yl ]-2-cycl t enc- 1- nct hyl
el pheny! CllasBen by m Jas 0 5hes 14 fmohbl REER), S MmO BhEEss (mu L 25)

17 March 2 WO 7 h

S, 4R) - 4- 2%‘&8"%%’%% g‘%r}@yﬁgng ﬁg)%%%ﬁﬁ?gﬁﬁz P18 6me U QG 386 (M et ha
nol { phenyly 4-Hyp5HI! (ml 1P BH)| 6:98-(bs,al HNNBLR) 060 S (HA0E, Q'H), 7.25 (m, 5H,

S, 4R) - 4-[ 2- am no- 6_§c§ cycl opropyl am nog- 9H- pur.i n- 9-3(/#] - 2- cgcl opent ene- 1- net ha
nol O 5 [ pHaB) 1.8 & I el oKy, 75 MHA] AyB)(Gh(eFih 21 42( 2048 (CHy-als),

S, 4R) - 4-[ 2-,3m, ne~6 ) 9 e 0 nd- et ha
ol O 13- PROBRGRRERS FEp ERERRLR A, A8 bs, 33 P14 € crattn, 3 pF YCHReFdhS A8k

S, 4R) - 4- [ 248112 (MPEHR-S0cH qCHR0)pY9.21715025-(IE)p 69.22,- 65.39 {5'Q), 08.90¢OECH)LNES.23 net ha

| O -i odoph | h -L-al i | h h
CORy b ey e aa- 105 GV ISR Georb B0 ES DS, 13153, 1319 @M. dIEH. et ha

aol ( phen i h L t I i A

S ARy [ 2 A h g DT L O 2 B e o B L T AP M4

1- met hanol (EEPEA, 17R80ESO)L- t r ypt ophanyl ] phosphate (1

S, 4R) - 4-[)2- am no- 6- (cycl opropyl am no) - 9H puri n-9-yl ] - 2-cycl opent ene- 1- net ha
nol O 28 [ phenyl nmet hoxy-L-isol eucinyl] phosphate ( 1

S, 4R4- [ 2- anfi-ARmfire((pheleciyl)@pet pitolnene Hilfguate sald- yl | - 2- cycl opent ene- 1- net hano
| O[ phenyl cycl ohept anyl oxy-L-al ani nyl] phosphate

NH,.pTSA

Saee

Prepared according to Standard Procedure 2, from L-alanine (1.0 g, 11 mmol), p-TSA

monohydrate (2.35 g, 12 mmol), phenethyl alcohol (1.3 ml, 11 mmol) and toluene (65 ml).
30 The p-toluene sulfonate salt was isolated as an off-white solid (4.0 g, 10.9 mmol, 97 %).

8y (d:-CH30H, 300 MHz) 1.46 (d, 3H, CHs-ala, /= 7), 2.32 (2, 3H, CHj, p-TSA), 2.93 (t,

2H, CH,Ph, J=17), 4.07 (q, 1H, CH-ala, J = 7), 4.37 (m, 2H, O-CH;) 7.22 (m, 7H, ArH, p-

SUBSTITUTE SHEET (RULE 26)



25 (1 - 17 March 2003

S, 4R) - 4-[ 2- am no- 6- (cycl opropyl anii no)-9H purin-9-yl]-2-cycl opent ene-1-neth
anol O [phenyl cycl obutyl met hoxy-L-al ani nyl] phosphate (1 )

S, 4R) - 4- ( NQP/HBE1%- (cycl opr opyl ani no) - 9H puri n- 9- yI | - 2- cyc PEFEHRER9T - ot ha
nol J phenyl cycl opnmpyl net hoxy-L-al ani nyl] phosphate 30 (1

S, 4R4- [ 2- ani no- 6- (cycl opropyl ami no) - 9H Béiri n- 9-yl ] - 2- cycl opent ene- 1- net hano
| d phenyl cycl obutyl oxy-L-al ani rll-fll ] gho?hat e SUBSTI TUTE SHEET ( RULE 26)
17 March 20TRA 3ad PhH), 7.78 (d, 2H, ArH, p-TSA); oc (d-CH3OH, 75 MHz) 16.80 (CH;-ala),
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(1S,4R)~-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol

O-[phenyl(phenethoxy-L-alaninyl)]phosphate [Cf 1777]
25
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Prepared according to Standard Procedure 2, from L-alanine (1.0 g, 11 mmol), p-TSA

30 monohydrate (2.35 g, 12 mmol), 3-phenyl-1-propanol (1.5 ml, 11 mmol) and toluene (65
ml). Removal of the solvent gave the crude product as a yellow oil. Diethyl ether was
added and the mixture was cooled for 30 mins. The resulting suspension was filtered to
give the p-toluene sulfonate salt as a white solid (4.24 g, 11.2 mmol, 100 %).
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30 Prepared according to Standard Procedure 4, from (1S,4R)-4-(2-amino-6-

cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (0.2 g, 0.7 mmol), ‘BuMgCl
(14 M in THF: 14 ml, 14 mmol) phenyl(3-phenyl-1-propoxy-L-alaninyl)
phosphorochioridate 10b (3.5 mi of 0.231 g/mi solution, 2.1 mmol) and dry THF (8 ml).
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Phenyl(2-cyclohexyl ethoxy-L-alaninyl)phosphorochloridate

Prepared according to Standard Procedure 3, from phenyl dichlorophosphate (0.9 ml, 6.0

mmol), dry triethylamine (1.7 ml, 12.0 mmol), L-alanine (cyclohexyl ethyl) ester p-toluene
20 sulfonate salt 12a (2.24g, 6.0 mmol) and dry DCM (100 ml total). The crude product was

obtained as a clear, colourless oil (1.86 g, 83 %).

8p (CDCl3, 121 MHz) 8.96, 9.31

The product was redissolved in dry THF (5 ml) and used as a 0.372 g/ml solution.

25 (1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-[phenyl(2-cyclohexyl-1-ethoxy-L-alaninyl)]phosphate [CT 1780]
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20
L-Alanine (3-cyclohexyl-1-propyl) ester p-toluene sulfonate salt

NH,.pTSA
o o]
Me"

Prepared according to Standard Procedure 2, from L-alanine (1.0 g, 11 mmol), p-TSA

monohydrate (2.35 g, 12 mmol), 3-cyclohexyl-1-propanol (1.7 ml, 11 mmol) and toluene
30 (65 ml). The solvent was removed and diethyl ether was added. The resulting suspension

was filtered to give the product as a white solid (3.9 g, 10.1 mmol, 90 %).

3n (ds-CH;0H, 300 MHz) 0.92 (m, 2H, CH.), 1.23 (m, 6H, 3 x CH3), 1.54 (d, 3H, CH»-

ala, J=7), 1.71 (m, 7H, CH-cHx and 3 x CH;), 2.39 (s, 3H, CH3, p-TSA), 4.10 (q, 1H,
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Prepared according to Standard Procedure 3, from phenyl dichlorophosphate (0.9 mi, 6.0
mmol), dry triethylamine (1.7 ml, 12.0 mmol), L-alanine (3-cyclohexyl-1-propyl) ester p-
toluene sulfonate salt 13a (2.32g, 6.0 mmol) and dry DCM (60 ml total). The crude
product was obtained as a clear, pale yellow oil (2.31 g, 99 %).

20 &p (CDCIl;, 121 MHz) 8.99, 9.35

The product was redissolved in dry THF (5 ml) and used as a 0.463 g/ml solution.

(18,4R)-4-(2-amino-6-cyclopropylamine-9H-purin-9-yl)-2-cyclopentene-1-methanol
25 O-[phenyl(3-cyciohexyl-1-propoxy-L-alaninyl)]phosphate [Cf 1781]
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20
L-Alanine (4-cyclohexyl-1-butyl) ester p-toluene sulfonate salt

NH,.pTSA

Prepared according to Standard Procedure 2, from L-alanine (0.51 g, 5.8 mmol), p-TSA

30 monohydrate (1.21 g, 6.3 mmol), 4-cyclohexyl-1-butanol (1.0 ml, 5.8 mmol) and toluene
(65 ml). The p-toluene sulfonate salt was obtained as a white crystalline solid (2.15 g, 5.4
mmol, 93 %).
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Prepared according to Standard Procedure 3, from phenyl dichlorophosphate (0.45 ml,
3.0 mmo)), dry triethylamine (0.8 ml, 6.0 mmol), L-alanine (4-cyclohexyl-1-butyl) ester p-

20 toluene sulfonate salt 14a (1.2g, 3.0 mmol) and dry DCM (60 ml total). The crude product

was obtained as a clear, brown oil (1.36 g, >100 %).
&p (CDCl;, 121 MHz) 8.91, 9.28

The product was redissolved in dry THF (5 ml) and used as a 0.272 g/ml solution.

25 (1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol

O-[pbenyl(4-cyclohexyl-1-butoxy-L-alaninyl)|phosphate [Cf 1782]
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1098 ()\ Wﬁg t{o}ochw&ﬁa(e) }4b1(@0)/&11( Of LOYR A -solted) 2R finol) ldid @ry THF (8 ml).

10' oYr ~

& " 109 Ph& 1(]9(: (&d?/u Mimé}l@ 3 @g@&h&i 5eact|(o)n to be complete after 2.5 hrs. The crude

109&
18 ) S0 4 W, U Bl MO0

 @" 109ZZ&nient, @ BhGode @yodmtzzwimr (cplouslgss| ol Fwiigh sl ﬁ%t& ap joff-white foam -
Rt dd s ety i
5p (CDCls, 121 MHz) 3.89, 3.91; &g (CDCl;, 300 MHz) 0.65 (m, 2H, CH;-cPr), 0.86 (m,
10 2H, CH;-cPr), 1.21 (m, 8H, 4 x CH3), 1.41 (m, 3H, CHj-ala), 1.65 (m, 8H, CH-cHx, 3 x
CH; and 6'H,), 2.81 (m, 1H, 6'Hy), 3.04 (m, 1H, CH-cPr), 3.19 (m, 1H, 4'H), 4.04 (m, 6H,
NH-ala, CH-ala, OCH; and 5'H), 4.96 (bs, 1H, NH3), 5.56 (m, 1H, 1'H), 5.92 (m, 1H, 3'H
and NH-cPr), 6.11 (m, 1H, 2'H), 7.26 (m, 5H, Ar), 7.52 (d, 1H, 8H); ¢ (CDCls, 75 MHz)
6.37 (CH,-cPr), 20.10, 20.16 (CHj-ala), 22.00 (CH3), 22.65 (CH-cPr), 25.34 (CH;), 25.64
15 (CHy), 27.77 (CH;), 32.28 (CH-cHx), 33.48, 33.56 (6'C), 36.45 (CH;), 44.58, 44.68 (4'C),
49.24 (CH-ala), 57.79, 57.84 (1'C), 64.69 (OCH,), 67.84, 67.94 (5'C), 113.86 (5C),
119.10-119.19 (p-Ph), 123.86 (0-Ph), 128.62 (m-Ph), 130.11, 130.17 (3'C), 134.47, 134.57
(8C), 135.28, 135.39 (2'C), 149.65-149.74 (6C and ipso-Ph), 155.26 (4C), 158.96 (2C),
172.54, 172.64 (C=0).

20
Phenyl(methoxy-L-valinyl)phosphorochioridate

0
Pho—||=—Cl
NH

W""'kCOZMe
30

Prepared according to Standard Procedure 3, from phenyl dichlorophosphate (0.45 ml,
3.0 mmol), dry triethylamine (0.8 ml, 6.0 mmol), L-valine methyl ester hydrochloride salt
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Prepared according to Standard Procedure 4, from (18,4R)-4-(2-amino-6-
20 cyclopropylamino-9H-purin-9-y1)-2-cyclopentene-1-methanol (0.2 g, 0.7 mmol), ‘BuMgCl
(1.0 M in THF: 1.4 ml, 1.4 mmol), phenyl(methoxy valinyl)phosphorochloridate 15a (3.5
ml of 0.184 g/ml solution, 2.1 mmol) and dry THF (5 ml). The reaction mixture was
stirred for 16 hrs, after which time a further 1.5 ml of the solution of 15a was added. The
reaction mixture was stirred for a further 4 hrs. The crude residue was purified by column
25 chromatography, using MeOH:DCM (5:95) as cluent, to give the product as a clear,
colourless oil, which solidified to a white foam after trituration and coevaporation with
diethyl ether (0.161 g, 0.3 mmol, 41 %).
8p (CDCl;, 121 MHz) 4.65, 4.74; &y (CDCl,, 300 MHz) 0.66 (m, 2H, CH;-cPr), 0.94 [m,
8H, CH;-cPr and CH(CHa),], 1.71 (m, H, 6'H,), 2.06 [m, 1H, CH(CH3),], 2.81 (m, 1H,
30 6'Hp), 3.04 (m, 1H, CH-cPr), 3.18 (m, 1H, 4'H), 3.52 (m, 1H, CH-val), 3.70 (d, 3H,
OCHj), 3.83 (m, 1H, NH-val), 4.22 (m, 2H, 5'H), 4.86 (bs, 2H, NH;), 5.56 (m, 1H, 1'H),
5.74 (bs, 1H, NH-cPr), 5.93 (m, 1H, 3'H), 6.11 (m, 1H, 2'H), 7.27 (m, 5H, ArH), 7.52 (d,
1H, 8H); 8¢ (CDCl3, 75 MHz) 6.37 (CHz-cPr), 16.36, 16.45 [CH(CH;),], 22.65 (CH-cPr),
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15

Prepared according to Standard Procedure 3, from phenyl dichlorophosphate (0.41 ml,

2.8 mmol), dry triethylamine (0.77 ml, 5.5 mmol), L-leucine methyl] ester hydrochloride

salt (0.5 g, 2.8 mmol) and dry DCM (60 ml total). The crude product was obtained as a
20' clear, pale yellow oil (1.062 g, >100 %).

&p (CDCl;, 121 MHz) 9.33, 9.51

The product was redissolved in dry THF (5 ml) and used as a 0.212 g/ml solution.

25 (1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-[phenyl(methoxy-L-leucinyl)phosphate [Cf 1718]

PN

HN

N N
0
. S

a4

CO,Me
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9S#10% % @/&sn) em-es#axﬂ%mmd, }S51 Gi@f?m @HR-16Y), 3.69(1(m.(2H, CH(CH3), and 6'H,),
oSat0 (& 20 ol Bk 20 'ﬁﬁ‘é@%@b&%ﬁ%;m* TG Bblel. (7L CPriseb 8 6ae
0% 2'8?3& °r %ggfﬁigo% N A i %‘§“ led), 1% 7;%#? M) #977s, 2H, NH), 5.5 (m, 1H,
L" 10%F& () 1'H), S.9P@RIH,)NHLPri:pd@'H)) 6. 0900 U 2(1), 7125: (i, GH, AgH); 7.51 (d, 1H,
8H); 5¢c (CDCl, 75 MHz) 6.37 (CH,-cPr), 20.69, 20.82 (CHj-len), 22.69 (CH-cPr), 23.28,
15 23.41 [CH(CHs),], 33.54 (6'C), 42.60-42.81 (CH;-leu), 44.59, 44.70 (4'C), 51.19, (OCH),
52.07, 52.16 (CH-len), 57.80 (1'C), 67.91, 67.98 (5'C), 113.88 (5C), 118.99-119.14 (o-
Ph), 123.80 (p-Ph), 128.58 (m-Ph), 130.06, 130.14 (3'C), 134.53 (8C), 135.27, 135.34
(2'C), 149.68-149.76 (6C and ipso-Ph), 155.28 (4C), 158.97 (2C), 173.12, 173.23 (C=0);
m/z (FAB) 570.2610 (MH", C;sH3;N7O5P requires 570.2594).

20
Phenyl(methoxy-L-prolinyl)phosphorochloridate

0
PhO— II’—CI

N
MeOzc—O

30
Prepared according to Standard Procedure 3, from phenyl dichlorophosphate (0.54 ml,

3.6 mmol), dry triethylamine (1.0 ml, 7.2 mmol), L-proline methyl ester hydrochloride salt
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Prepared according to Standard Procedure 4, from (15,4R)-4-(2-amino-6-

20 cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (0.2 g, 0.7 mmol), ‘BuMgCl
(1.0 M in THF: 1.4 ml, 1.4 mmol), phenyl(methoxy-L-prolinyl) phosphorochloridate 17a
(2.6 ml of 0.248 g/ml solution, 2.1 mmol) and dry THF (10 ml). TLC (8 % MeOH in
CHCl,) showed the reaction to be complete after 20 hrs. The crude residue was purified

110%° & ()- @ 10%& ()-
(NH4

twice by column chromatography, using MeOH: CHCl; (4:96) as eluent, to give the
25 product as a clear, colourless oil, which solidified to a white foam after trituration and
coevaporation with diethyl ether (0.168 g, 0.3 mmol, 44 %).
8y (CDCls, 121 MHz) 2.83, 2.90; 6 (CDCl3, 300 MHz) 0.65 (m, 2H, CHz-cPr), 0.90 (m,
2H, CH,-cPr), 1.92 (m, SH, CH,CH;-pro and 6'H,), 2.83 (m, 1H, 6'Hy), 3.04 (m, 1H, CH-
cPr), 3.17 (m, 1H, 4'H), 3.45 (m, 2H, N-CH;-pro), 3.70 (d, 3H, OCH3), 4.13 (m, 1H, CH-
30 pro), 430 (m, 2H, 5'H), 4.87 (bs, 2H, NH;), 5.56 (m, 1H, 1'H), 5.73 (bs, 1H, NH-cP1),
5.91 (m, 1H, 3'H), 6.12 (m, 1H, 2'H), 7.27 (m, 5H, ArH), 7.55 (d, 1H, 8H); 8¢ (CDCl, 75
MHz) 6.42 (CH3-cPr), 22.62 (CH-cPr), 23.91, 24.02 (CH;-pro), 30.38, 30.49 (CH;-pro),
33.54 (6'C), 44.61, 44.72 (4'C), 46.89 (N-CH,), 51.07, 51.19 (OCH3), 57.71, 57.80 (1'C),

SUBSTITUTE SHEET (RULE 26)
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Prepared according to Standard Procedure 3, from phenyl dichlorophosphate (0.45 ml,

3.0 mmol), dry triethylamine (0.8 ml, 6.0 mmol), L-aspartate dibenzyl ester p-toluene

sulfonate salt (1.46 g, 3.0 mmol) and dry DCM (60 ml total). The crude product was
20 obtained as a clear, yellow oil (0.8024 g, 55 %).

5p (CDCl, 121 MHz) 9.43, 9.58

The product was redissolved in dry THF (5 ml) and used as a 0.16 g/mi solution.

25 (1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-[phenyi(dibenzyloxy-L-aspartinyl)phosphate [Cf1720]

HN
N

N\
0 / N
b L

NH
RS

CO,Bn
CO.Bn
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3.:1109 ()- db@ 10t!F l0%mama& ()-!C 10%me: ()-310%m& ()- o' 18
10L9410% ()- > 10%& ()-27ADPa?b@

10t || dS109@° () -1 V" @OV () - @HLO%R! () - GFLO%TE! (). SLO%k: $10%1& () -
PZaB7@ 1CPrePar@df 1RS9RIEIRS - 1O" fd%@ré) ravedarsyed( ) Trom 1ddene: -(29amm%ﬁ& () -

S 1ooae sy Sy vo o el e @15‘}&3&03#? (o
1S, LGN 10 St S, e st 0
quzx6pe|:lphgsnhoxmg)r(19alc \186{05/& ‘gl of I mg/(n)l somzn,lg}mpl)l ar@zdwd%m? (30 mdk" 10%

Ihp)& !() ;u}?j@ag) I h&&fi#gﬁg@gg oW Qe % %qt%é}é%%féo%}g ) t?lj {qg‘ h(rg The crude
10% & () - 92848004&s (Purified thice by column chromatography, using MeOH: CHCl; (3:97) as
eluent, 1o give the product as a clear, colourless oil, which solidified to an off-white foam
after trituration and coevaporation with diethyl ether (0.284 g, 0.4 mmol, 70 %).
dp (CDCI3, 121 MHz) 3.68, 4.24; 8y (CDCl3, 300 MHz) 0.63 (m, 2H, CH,-cPr), 0.85 (m,

10 2H, CH;-cPr), 1.63 (m, 1H, 6'H,), 2.71 (m, 1H, 6'Hy), 3.06 (m, 2H, CH-cPr and 4'H), 4.14
(m, 2H, CH-asp, NH-asp), 4.34 (m, 2H, 5'H), 4.98 (bs, 2H, NH;), 5.06 (d, 2H, OCH,Ph),
5.13 (d, 2H, OCH,Ph), 5.53 (m, 1H, 1'H), 5.88 (m, 2H, NH-cPr and 3'H), 6.01 (m, 1H,
2'H), 7.25 (m, 15H, ArH), 7.49 (d, 1H, 8H); 8¢ (CDCls;, 75 MHz) 6.35 (CH,~cPr), 22.64
(CH-cPr), 33.40 (6°C), 37.44, 37.60 (CH;-asp), 44.50, 44.57 (4'C), 50.20, 50.33 (CH-asp),

15 57.79 (1’C), 65.77 (OCH1Ph), 66.65 (OCH;Ph), 67.86, 68.00 (5'C), 113.85 (5C), 119.09-
119.34 (o-Ph), 123.92 (p-Ph), 127.34-127.55 (m-Ph and m/p-Bn), 128.61 (0-Bn), 130.06
(3’C), 134.00 (ipso-Bn), 134.03 (ipso-Bn), 134.61 (8C), 135.23, 135.27 (2'C), 149.47-
14991 (6C and ipso-Ph), 155.28 (4C), 158.95 (2C), 169.22, 169.43, 170.00, 170.29
(C=0).

20
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl (2-methylpropyloxy-L-alaninyl phosphate) CF1672
This was prepared by Standard Procedure 4. 70% yield.
op 3.87, 3.91.

25 &y 0.64 (2H, m, CH,H,, CH, Hy cyclopropyl), 0.92 (8H, m, CH,Hy, CH.-Hy cyclopropyl,
CH(CHj;), ), 1.42 (3H, m, CHj alaninyl), 1.71 (1H, m, 6-H,Hy), 1.92 (1H, m, CH(CHjs),),
2.81 (1H, m, 6'-H;Hy), 3.03 (1H, m, CH cyclopropyl), 3.19 (1H, m, 4'-H), 3.87 (3H, m, CH
alaninyl, CH,CH(CHa);), 4.09 (1H, m, NH alaninyl), 4.20 (2H, m, 5-H), 4.91 (2H, br s,
NHJ), 5.53 (1H, br m, 1'-H), 5.80 (1H, br s, NH-cyclopropyl), 5.92 (1H, m, 3-H), 6.12

30 (1H, m, 2-H), 7.31 (5H, m, Ph-H), 7.48 (1H, br d, 8H)
8c 5.45 (CH-cyclopropyl x 2), 17.01 (CH(CH3),), 19.23, 19.29 (Me alaninyl), 21.74 (CH-
cyclopropyl), 25.72 (CH(CHzs)z), 32.58, 32.64 (6'-C), 43.66, 43.76 (4'-C), 48.35 (CH
alaninyl), 56.90 (1'-C), 66.88, 66.96, 67.03 (5'-C). 69.57, 69.60 (CH,CH(CHs),), 118.17,

AMENDED SHEET
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O-(pheny] (2,2-dimethylpropyl)oxy-L-alaninyl phosphate) CF1673

10 This was prepared by Standard Procedure 4. 94% yield.

8p 3.88, 3.94.
&y 0.61 (2H, m, CH,H,, CH,Hy cyclopropyl), 0.85 (2H, br m, CH,H;, CH.Hy
cyclopropyl), 0.91 (9H, s, C(CH3)s ), 1.41 (3H, m, CHj; alaninyl), 1.70 (1H, m, 6-H.Hy),
2.78 (1H, m, 6'-H.Hy,), 3.03 (1H, m, CH cyclopropyl), 3.18 (1H, m, 4'-H), 3.81 (3H, m, CH
15 alaniniyl, CH,CH(CHas)z), 4.09 (1H, m, NH alaninyl), 4.20 (2H, m, 5-H), 4.97 (2H; br s,
NH,), 5.52 (1H, br m, 1-H), 5.86 (1H, br s, NH-cyclopropyl, 3-H), 6.08 (1H, m, 2-H),
7.25 (5H, m, Ph-H), 7.48 (1H, br d, 8H).
&¢c 7.89 (CH,-cyclopropyl x 2), 21.74, 21.77 (Me alaninyl), 26.81 (C(CHjs)3), 24.21 (CH-
cyclopropyl), 31.90 (C(CHas)s), 35.06 (6-C), 46.10, 46.20 (4'-C), 50.79, 50.83 (CH
20 alaninyl), 59.42 (1-C), 66.35 (5'-C),.69.34, 69.41, 69.49 (CH,C(CHs)s), 116.41 (5-C),
120.62, 120.66, 120.68, 120.72 (o0-Ph), 125.39 (p-Ph), 130.15 (m-Ph), 131.61, 131.65 (3'-
C), 136.82, 136.90 (8-C, 2'-C), 151.16, 151.25 (6-C, i-Ph), 156.78 (4-C), 158.91, 160.44
(2-C), 174.09, 174.20 (C(O) alaninyl).
ES+ m/e 584.2640 (MH", CsH3sN;OsP requires 584.2672).
25 HPLC 1r 34.97 min (0% CH3CN (0 min), 80% CH3;CN (35 min), 80% CH3;CN (45 min),
0% CH3;CN (55 min)).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl (3-methylbutyl)oxy-L-alaninyl phosphate) CF1674

30 | This was prepared by Standard Procedure 4. 47% yield.
&p 3.87,3.89:
&y 0.57 (2H, m, CH,H;, CHy'Hy cyclopropyl), 0.80 (8H, m, CH,Hy, CH,Hy cyclopropyl,
CH(CHas) ), 1.30 (3H, m, CH; alaninyl), 1.42 (2H, m, OCH,CHj,), 1.62 (2H, m, 6-H H,,

AMENDED SHEET
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e e R L
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Y[ dEYNCS2
10944& () - Y30.05668i-Ph); 8 1.544451(60- (BoC);836 6 K§-I0)04H6.70,- l[3‘628>16(2h~C§21—51(€!9 15P4AE ()

aA?\l/Rl?gg& é@#ﬁ%%%'ﬁ‘ (8166@31{){2“ &Hﬁé?é%&&@@r 1%& ()-9' 109%4& () -

10948 ( B %egifee “#910% o0& ()-1 10H
10H 10H /g)sg'ggjm&%{a)ﬂ%g ~dEf @sémf?)l’% 10% ogb? %,97' ’f‘ofyﬁ 0& ?)-BLO -

'10% 0& ( HPLID#% 3R51 yriA0% CHsCN-(0 min), 80% CH3CN (35 min), 80% CH;CN (45 min),
110% 0&' (b B O @5 %ik! 10% 0& () - y&10% 0& () -M 10% 0& () - 9" 10% 0&' () -

15 (1S8,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(pheny] (cycloheptanyl)oxy-L-alaninyl phosphate) CF1752
This was prepared by Standard Procedure 4. 41% yield.
dp 3.96, 3.98.
oy 0.68 (2H, m, CH,Hy, CHaHy cyclopropyl), 0.99 (2H, m, CH,H,, CH, Hy cyclopropyl),

20 1.36 (5H, m, CH; alaninyl, 5"-H,Hjy, 6"-H,Hy), 1.80 (11H, m, 6-H,H,, 2"-H, 3"-H, 4"-H,
7"-H, 5"-HH;, 6"-H.H, ), 2.80 (1H, m, 6'-H,Hy), 3.12 (1H, br s, CH cyclopropyl), 3.22
(1H, m, 4'-H), 3.97 (2H, m, CH alaninyl, NH alaninyl), 4.20 (2H, m, 5'-H), 4.95 ( 1H, m,
0-CH), 5.18 (2H, br s, NHy), 5.57 (1H, br m, 1'-H), 5.90 (1H, m, 3-H), 6.12 (1H, m, 2"-H),
6.25 (1H, br s, NH cyclopropyl), 7.25 (5H, m, Ph-H), 7.51 (1H, br d, 8H).

25 &8¢ 15.08 (CHz-cyclopropyl x 2), 28.76, 28.82 (Me alaninyl), 30.40, 30.44 (3"-C, 6"-C),
24.10 (CH(CHs)y), 31.57 (CH-cyclopropyl), 35.87 (4"-C, 5"-C), 41.26, 41.29,41.31,41.36
(6'-C), 42.24 (2"-C, 7"-C), 53.32, 53.42 (4'-C), 58.08 (CH alaninyl), 61.15 (1'-C), 66.62 (5'-
C), 116.17 (5-C), 127.81, 127.85, 127.88, 127.91 (0-Ph), 132.54 (p-Ph), 137.32, 137.49
(m-Ph), 138.75 (3-C), 143.21 (8-C), 144.13, 144.22 (2'-C), 158.40, 158.49 (6-C, i-Ph),

30 164,42 (4-C), 167.41 (2-C), 180.47, 180.51, 180.59 (C(O) alaninyl).

ES+ m/e 632.2719 (M[Na]*, C3pHoN;0sNaP requires 632.2726).
HPLC g 41.92 min (0% CH3;CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45 min),
0% CH;CN (55 min)).
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10z 1002 10z28 ER s, ¢H3-D?Hz\0 as-%hm'm% L. 68#@10%ﬂu,&'—(ﬂal-lb), 20, 84, (-ICO)-CI-E.Hb
Eoflg(ﬁ |&>(aspanyl #&q{ﬁ S 2. { #2%-? L gblgl yc/ldogro#p%'{) /?@/(% 8—1 I-fh ag/pzaitkl § 16% 11(1)1,/(5 4- 10\
10% & () B4 QS 10 CHF B, Qim0 sl 8, Nt UFRHR0 S o ERE RO 210%

| 10y310%&"(
10%& (10" M‘Yﬁ. 6)52&&mq2‘&n@)1'-m°/&-8@)(liﬂ@t@/ﬂﬂ -PycYopropyl X 0596 IH | 6B EE, 16008 () -

lgkﬁgci/(gog/g(sé mﬁé@iﬁ# iy Vloﬁ(éi 74§ (ﬁ_l]gL é)SH)Slo%& ()-*dH=291 10
ve' 11100 LA (G DR AR SO 8 e B0 IR0 (GRS, )

4y#10% ° &36)72! (COMTH-ErantyD)f 390% 38.91)(6-C), @RS, 246,90 L ATR652341( J524IDETH A -\
9411 &1096S% Lh, 6810, 6222 (cH.-CH,-0(CO)CH, aspartyl), 63.15 (CHs-CH,-O(CO)CH

15 aspartyl), 70.14, 70.27, 70.35 (5-C), 116.12 (5-C), 121.33, 121.40, 121.49, 121.55 (o-Ph),
126.15 (p-Ph), 130.86 (m-Ph), 132.36 (3'-C), 136.90 (8-C), 137.54 (2-C), 151.81, 151.85
(6-C, i-Ph), 157.39 (4-C), 161.01 (2-C), 171.67, 171.81 (C(O)CH, aspartyl), 172.38,
172.48, 172.52, 172.62 (C(O) aspartyl).
ES+ m/e 614.2393 (MH", C;3H37N,0,P requires 614.2492).

20 HPLC rz 30.37 min (0% CH;CN (0 min), 80% CHsCN (35 min), 80% CH;CN (45 min),

0% CH3CN (55 min)).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl methoxy-L-methionyl phosphate) CF1715
25 This was prepared by Standard Procedure 4. 49% yield.
dp 3.90, 4.03.
&y 0.61 (2H, m, CH,H,, CH.Hy cyclopropyl), 0.86 (2H, m, CH,H,, CH,Hy cyclopropyl),
1.71 (1H, m, CH-CH,CH, methioninyl), 1.90 (1H, m, CH-CH,CH,, methioninyl), 2.01
(3H, 4, CH3-S-), 2.30 (1H, m, 6'-HHy), 2.47 (2H, m, 5'-CHy), 2.78 (1H, m, 6'-H,Hy), 2.97
30 (1H, br m, CH cyclopropyl), 3.14 (1H, m, 4"-H), 3.70 (3H, d, CH;-O-), 3.80 (1H, m, CH
methioninyl) 4.17 (3H, m, NH methioninyl, 5-H), 4.89 (2H, br s, NHy), 549 (1H, m, 1*-
H), 5.80 (1H, br s, NH-cyclopropyl), 5.90 (1H, m, 3'-H), 6.08 (1H, m, 2'-H), 7.24 (SH, m,
Ph-H), 743 (1H, br d, 8H).
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e R A A R e,
HPLC 1g 29.64 min (0% CH3;CN (0 min), 80% CH3;CN (35 min), 80% CH3;CN (45 min),
0% CH3CN (55 min)).

10
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl methoxy-L-tryptophanyl phosphate) CF1750
This was prepared by Standard Procedure 4. 70% yield.
op 3.88, 4.01.

15 &y 0.68 (2H, m, CH,H,, CH,Hy, cyclopropyl), 0.92 (2H, m, CH,H),, CH.'By, cyclopropyl),
1.53 (1H, m, 6'-H,Hy), 2.68 (1H, m, 6-H,Hy), 2.99 (2H, br m, CH cyclopropyl, 4"-H), 3.22
(2H, m, CH,-Trp), 3.66 (3H, d, CH3-0-), 3.93 (3H, m, NH Trp, 5-H), 4.35 (1H, m, CH
Trp), 4.94 (2H, br s, NHy), 5.49 (1H, m, 1'-H), 5.87 (2H, m, NH-cyclopropyl, 3-H), 5.97
(1H, m, 2-H), 7.01 (1H, m, 6"-H), 7.26 (7H, m, Ph-H, 4"-H, 5"-H), 7.46 (1H, m, 7"-H),

20 7.52 (1H, m, 2"-H), 8.63 (1H, br d, 8H).
8¢ 7.81 (CHa-cyclopropy! x 2), 24.10 (CH-cyclopropyl), 34.86, 34.91 (6'-C), 45.81, 45.90,
46.00 (4'-C), 52.97 (CH Tip), 59.24, 59.29 (1'-C), 69.14, 69.20 (5'-C), 109.86, 110.11 (3"-
0), 111.72 (7"-C), 118.91 (5-C), 119.95, 120.04 (4"-C, 5"-C), 120.40, 120.47, 120.57,
120.63 (o-Ph), 122.49, 122.56 (6"-H), 123.70 (2"-C), 125.23, 125.29 (p-Ph), 127.79,

25 127.98(9"-C), 130.04 (m-Ph), 131.27 (3'-C), 136.08 (8-C), 136.50, 136.55, 136.76, 136.87
(2'-C, 8"-C), 151.05, 151.14, 151.17, 151.26 (i-Ph, 6-C), 156.68 (4-C), 160.35 (2-C),
173.58, 173.66 (C(O)).

ES+ m/e 643.2432 (MH, C3,H3¢NgOsP requires 643.2546).
HPLC g 31.46 min (0% CH3;CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45 min),

30 0% CHsCN (55 min)). :

(18,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl methoxy-L-isoleucinyl phosphate) CF1751
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2200633 ( PolencingBog g FHT ¢ Hap Crar 2 83 0K iy (b, 3.05 (B, br m, CH
7s! 10% O&cﬁ)o (;égp“)(];(ﬁd:@@f—m%ﬁgl@ gﬂﬁ)m M&@s&&c{x%}r)l@ﬁ%sﬁ) dSCHLB% 8 88) -

10%& () T0Y%& ()-1 1
1008 () - GUIH, ', 00K dsoléycimyb) 4209RH, ) SHHY #109@2Heb 3, NH,); 555 (nglHFE'-HDS 81

1OOSf 10%& Sf 0/ 9 10%&' ( I 10%s< ),- 6! 109
JT5b2 51 DE-SY0RPYD S5 6V Ty 318 Bebl1 5w, 210, 7138 (6H, . PiS,
s' 10%14& /@ # ﬂq,@g @ #910%& () - 10////0 00} [ <72
10" 109& ( 1096 * & () - 1091 & ()-"1°10%: & ()- @10% ()- 3109%& ()-
001>1]101 18HE7T282 (CHz-cyclopropyl X 2), 11.89 (CH3CH2), 15.72 (CH3;CH), 24.08 (CH-
cyclopropyl), 25.04, 25.13 (CHsCH3), 34.99 (6'-C), 39.49, 39.56, 39.64 (CH,CH), 46.04,
46.14 (4'-C), 52.46, 52.50 (CH isoleucinyl), 59.24, 59.44, 59.54 (1'-C), 69.34 (5'-C),
116.12 (5-C), 120.47, 120.53, 120.58 (0-Ph), 125.27 (p-Ph), 130.03 (m-Ph), 131.50, 131.57
(3'-C), 136.04 (8-C), 136.84, 136.74 (2'-C), 151.10, 151.18, 151.27 (i-Ph, 6-C), 156.69 (4-
15 C), 161.06, 161.09, 161.35, 161.41 (2-C), 173.48, 173.53 (C(O)).
ES+ m/e 570.2496 (MH", C37H37N;0sP requires 570.2594).
HPLC 1z 32.83, 33.14 min (0% CH3;CN (0 min), 80% CHsCN (35 min), 80% CH;CN (45

min), 0% CH3CN (55 min)).

20 (1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl dimethoxy-L-glutamyl phosphate) CF1749
This was prepared by Standard Procedure 4. 38% yield.
Sp 3.99. '
oy 0.68 (2H, m, CHH;, CH,-Hy cyclopropyl), 0.91 (2H, m, CH.H,, CHyHy cyclopropyl),
25 1.3 (1H, m, 6-H,Hy), 2.12 (1H, m, C(O)CH,CH,H,), 2.38 (2H, m, C(0)CHy), 2.82 (1H,
m, 6-H,Hy), 3.05 (1H, m, CH cyclopropyl), 3.18 (1H, m, 4“-H), 3.68 (3H, s,
MeOC(O)CHy), 3.72 (3H, 5, MeOC(O)CH), 3.85 (1H, m, NH glutyl), 4.10 (1H, m, CH
glutyl), 4.21 (2H, m, 5'-H), 4.95 (2H, br s, NHy), 5.57 (1H, br m, 1'-H), 5.88 (1H, br s, NH-
cyclopropyl), 5.95 (1H, m, 3'-H), 6.10 (1H, m, 2'-H), 7.25 (5H, m, Ph-H), 7.54 (1H, br s,
30 &H).
O0c 7.82 (CHz-cyclopropyl x 2), 24.12 (CH-cyclopropyl), 29.66, 29.73, 29.88
(C(O)CH.CH;), C(O)CH:CH;), 3491 (6-C), 46.02, 46.12 4-C), 5219
(CH;OC(O)CH:CH), 54.17, 54.28 (CH30C(O)CHj), 54.17 (CH glutyl), 59.31 (1'-C),
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e T

, b==aBg\ =1300%;%51113#&-C),- 1!54975%65%})0/1’&6(6)5 -(4<)1 06&09, 1619621 AB&0Q) 161.12 (2- C)
| TLOY&' () - 10%&' % ==>\\P? @
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10080 5L U G W ) 10%0€ 0251 10%8
10! P&310%41P1 E& (7.1 KA1H 1% & HCNL (@irdn) 80% CHECN &3 6 dmin), 180 EH.CNSus1RM& () -
0% CH3CN (55 min)).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
10 O-(phenyl (methoxy-a-ethyl-L-glycinyl phosphate) CF1783
This was prepared by Standard Procedure 4. 44% yield.
op 4.10.
8y 0.59 (2H, m, CH,H,, CH,Hy cyclopropyl), 0.83 (5H, br m, CH.H,, CH,Hy:
cyclopropyl, CH3-CH; ), 1.68 (3H, m, CH3-CHy, 6-H,), 2.69 (1H, m, 6'-H,Hy), 2.91 (1H,
15 m, 4-H), 3.06 (1H, m, CH cyclopropyl), 3.58 (3H, 4, J 3.0, MeO), 3.90 (2H, m, NH
glycinyl, CH glycinyl), 4.07 (2H, m, 5'-H), 5.02 (2H, br s, NH>), 5.42 (1H, m, 1'-H), 5.75
(14, m, 3'-H), 5.98 (1H, m, 2"-H), 6.03 (1H, m, NH cyclopropyl), 7.18 (5H, m, Ph-H), 7.41
(1H, br d, 8H).
O¢c 7.76 (CHz-cyclopropyl x 2), 9.68, 9.76 (CH3CH3), 24.12 (CH-cyclopropyl), 28.05
20 (CH;CHy), 35.01 (6'-C), 46.02, 46.13 (4'-C), 52.70, 52.73 (CH;0), 56.02 (1'-C), 59.25
(CH-ala), 69.38 (5'-C), 116.10 (5-C), 120.48, 120.50, 120.55, 120.57 (o-Ph), 125.27 (p-
Ph), 130.04 (m-Ph), 131.51 (3'-C), 135.86 (8-C), 136.86 (2'-C), 151.08, 151.13, 151.22 (6-
C, i-Ph), 156.67 (4-C), 160.40 (2-C), 173.84, 173.87, 173.92 (C(O) alaninyl).
ES+ m/e 564.2094 (M[Na]*, C,sH3,N5OsNaP requires 564.2100).
25 HPLC 1z 16.82, 16.84 min (0% CH;CN (0 min), 80% CH3;CN (15 min), 80% CH,CN (25
min), 0% CHs;CN (35 min)).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl (methoxy-c.-phenyl(RS)glycinyl phosphate) CF1784

30 This was prepared by Standard Procedure 4, 46% yield.
Op 3.18,3.28, 3.42, 4.29.

Proton and Carbon NMR gave complex spectra, consistent with the racemised product.

ES+ m/e 612.2086 M[Na]"*, C2sHs,N;OsNaP requires 612.2100).
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Npeerity @{ ﬁ%ﬁ\’y@%gﬁéﬁt’?‘“‘%@f&&hﬂh“‘feécﬂa%s& ()-" s#109B& () -! hs#1

0%BbB&' ( )Thid Whs" 151]5;) /g&}anaard Procedure 4. 51%?'
111 </ $10983& () -5! ] $L0YUBB& () - 55' $109B&' ' $1098B& ()-! $109BB& ()-9

T $109& () 994! 1004 162°3°AD "~ @!!!<Ff ! 10%3& ()- 109B& () - &$sf 10%3& ()- 10B
o T000e: (Pai CRbkL T Setioc b v O Th 5Bl o She kil CHotty
10568 () 0 éks%&% CERb ot 4 oy PGk 154 38 Gl SR » 6-

& () - F10 18888, @73 (MMOMBE-MH;)! 203G8H( m, 4-H), 3.09 (1H, m, CH cyclopropyl), 3.52
(1H, m, CH glycinyl), 3.62 (3H, s, MeO), 3.87 (1H, m, NH glycinyl), 4.12 (2H, m, 5-H),
4.75 (2H, br 5, NHy), 5.45 (1H, m, 1'-H), 5.79 (2H, br s, NH-cyclopropyl, 3'-H), 6.00 (1H,
m, 2'-H), 7.20 (5H, m, Ph-H), 7.42 (1H, br d, 8H).
8¢ 7.76 (CHz-cyclopropyl x 2), 14.23 (CH3CH,), 22.56 (CH3;CH)), 24.14 (CH-

15 cyclopropyl), 27.43, 27.50 (CH;CH,CHa), 34.50, 34.58 (CH,CH,0), 35.01 (6'-C), 46.02,
46.12 (4'-C), 52.66, 52.68 (CH30), 54.87, 54.94 (1'-C), 59.20 (CH-ala), 69.30, 69.37 (5'-
C), 115.18 (5-C), 120.29, 120.42, 120.50, 120.57 (o-Ph), 125.21 (p-Ph), 130.00 (m-Ph),
131.51, 131.54 (3'-C), 135.86 (8-C), 136.71, 136.76 (2'-C), 151.12, 151.16, 151.20, 151.25
(6-C, i-Ph), 156.73 (4-C), 160.49, 160.96 (2-C), 174.19, 174.26 (C(O) glycinyl).

20 ES+m/e 592.2428 (M[Na]*, C27;H36N,0sNaP requires 592.2413).
HPLC 1z 18.34, 18.41, min and 16.64 min (6:1) (0% CH3;CN (0 min), 80% CHiCN (35
min), 80% CH3CN (45 min), 0% CH3;CN (55 min)).
* Note: compound isolated as 6:1 (S:R) stereoisomeric mixture at the amino acid residue a-
carbon. Additional resonances in the 3'P NMR spectra are noted at 4.35 and 5.18,

25 corresponding to the minor configuration (R) amino acid residue containing

diastereoisomers.

(15,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl (methoxy-c-propyl-L-glycinyl phosphate) CF1785

30 This was prepared by Standard Procedure 4. 50% yield.
Op 4.14,4.21.
Oy 0.62 (2H, m, CHgHy, CHgHy cyclopropyl), 0.86 (SH, br m, CHHy,, CH,Hy
cvclopropyl, CH3-CHy), 1.32 (2H, m, CH3-CH;3-). 1.63 (3H, m, CH3-CH,. 6'-H,Hy), 2.79
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h& () - 38§1(8’é)79&5((l:ﬂ2 15’9 )x' J;@%eh% yCH)! w@%wﬁ@)cﬂﬁ@f 24 15 (CH-
h& ()-hr @aBf [ < 10! &310% h - 1"10% h& () - 1f10% hé& () & ()-
,)10% 0 o&ycl)op&pwaﬁaO(@ -@) 89 89) &@B@(@H&@H&@Mﬁm @)5-121(@'-6) m 68 {CH;0),

gg! ! 1??18%_5,&30( ;507@@&55/6 5821 ey ot $946NE&-6), 11544 15- 8 2045, 12051,
120.57 (0-Ph), 125.22 (p-Ph), 130.01 (m-Ph), 131.54 (3-C), 135.89 (8-C), 136.72, 136.78
(2-C), 15111, 151.16, 151.20, 151.25 (6-C, i-Ph), 156.72 (4-C), 160.45, 160.95 (2-C),
10 174.18, 174.25 (C(O) alaninyl).
ES+ m/e 578.2259 (M[Na]", C26H34N,OsNaP requires 578.2257).
HPLC 1z 17.57 min (0% CH;CN (0 min), 80% CH:CN (35 min), 80% CH:CN (45 min),

0% CH3CN (55 min)).

15 (1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-((p-(2",2""-dimethoxypropionic acid methyl ester)-phenyl)methoxy-L-alaniny?
phosphate) CF1671
This was prepared by Standard Procedure 4. 24 % yield.
9p 3.72, 3.84.

20 &y 0.56 (2H, m, CH,H;, CH.Hy cyclopropyl), 0.79 (2H, m, CH,H}, CH,Hy cyclopropyl),
1.30 (3H, m, CHj alaninyl), 1.63 (1H, m, 6-H,H), 2.70 (1H, m, 6-H,Hy), 2.95 (1H, br s,
4'-H), 3.07 (3H, m, CH cyclopropyl, Ph-CH,-), 3.26 (6H, s, (OMe),;), 3.52 (3H, s,
C(OMe),COOMe), 3.61 (3H, s, COOMe alaninyl), 3.84 - 4.08 (4H, m, CH alaninyl, NH
alaninyl, 5'-H), 4.99 (2H, br 5, NH;), 5.46 (1H, br m, 1'-H), 5.81 (1H, br s, 3'-H), 6.02 (2H,

25 m, 3"-H, NH-cyclopropyl), 6.02 (1H, m, 2'-H), 7.02 (4H, m, Ph-H), 7.45 (1H, br 4, 8H).
8¢ 7.77 (CHy-cyclopropyl x 2), 21.37 (Me g]aniny]), 24.01 (CH-cyclopropyl), 34.89 (6'-C),
39.55 (Ph-CHz), 45.97, 46.09 (4'-C), 50.53 ((MeO);, CH;O0 alaninyl), 52.65
(C(OMe),COOMe), 59.28 (1'-C), 69.29 (5'-C), 103.27 (C(OMe), ), 120.31, 120.38 (o-Ph),
122.94 (p-Ph), 131.35 (m-Ph), 131.39 (3'-C), 136.79 (8-C, 2'-C), 150.14, 150.05 (i-Ph, 6-

30 C), 152.12 (4-C), 160.24 (2-C), 169.08 (C(OMe),COOMe), 174.36, 17446 (C(O)
alaninyl).

ES+ m/e 696.2531 ([M]", C30H4oN,OsNaP requires 696.2523).
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This was prepared by Standard Procedure 4. 23% yield.
Op 4.23, 4.28.
8y 0.72 (2H, m, CH,H,, CH.Hy cyclopropyl), 1.0 (2H, m, CH,Hy, CH, Hy: cyclopropyl),
1.48 (3H, m, CHj; alaninyl), 1.82 (1H, m, 6'-H.H,), 2.80 (1H, m, 6'-H,Hp), 3.11 (1H, brs,
10 4-H), 3.25 (1H, m, CH cyclopropyl), 3.67 (1H, m, NH alaninyl), 3.77 (3H, s, COOMe
alaninyl), 3.89 (3H, s, MeO-Ar), 4.14 (1H, m, CH salaninyl), 4.30 (2H, m, 5'-H), 4.94 (2H,
br s, NHy), 5.65 (1H, br m, 1'-H), 5.83 (1H, br 5, NH-cyclopropyl), 6.00 (1H, m, 3“H),
6.17 (1H, m, 2'-H), 6.92 (2H, m, m-Ar), 7.23 (2H, m, 0-Ar), 7.63 (1H, s, 8H).
8¢ 7.81 (CHzcyclopropyl x 2), 21.46, 21.52 (Me alaninyl), 24.00 (CH-cyclopropyl), 34.96
15 (6-C), 46.04, 46.14 (4-C), 50.64 (CH300 alaninyl), 52.89 (CH-alaninyl), 56.02 (CHsO-
Ar), 59.28 (1'-C), 69.30 (5'-C), 114.98 (m-Ph, 5-C), 121.42, 121.46, 121.52 (0-Ph), 131.52,
131.56 (3'-C), 135.98, (2-C), 136.76, 136.87 (i-Ph), 144.61 (8-C), 156.71 (4-C), 157.01 (p-
Ar), 161.40, 160.99 (2-C), 174.39, 174.50 (C(O) alaninyl).
HPLC g 16.28 (0% CH3CN (0 min), 80% CH3CN (15 min), 80% CHs;CN (25 min), 0%
20 CH;CN (35 min)).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-((p-propoxyphenyl)methoxy-L-alaninyl phosphate) CF1816
This was prepared by Standard Procedure 4. 56% yield.
25 8p4.33,4.41.
3y 0.62 (2H, m, CH,H,, CH,Hy cyclopropyl), 0.82 (2H, m, CHHy,, CH,Hy cyclopropyl),
1.03 3H, t, J 6.0, CH3-CH; ), 1.39 (3H, m, CHj; alaninyl), 1.66 (1H, m, 6-H,Hy), 1.80
(2H, h, ] 6.0, CH3-CHy), 2.79 (1H, m, 6-H.Hy), 3.01 (1H, br s, 4-H), 3.12 (1H, m, CH
cyclopropyl), 3.72 (3H, s, COOMe alaninyl), 3.89 (2H, t,J 6.0, CH,-O), 4.04 (2H, m, CH
30 alaniny], NH alaninyl), 4.17 (2H, m, 5'-H), 5.10 (2H, br s, NHy), 5.52 (1H, br m, 1'-H),
5.51 (1H, br s, NH-cyclopropyl), 5.89 (1H, m, 3'-H), 6.04 (1H, m, 2-H), 6.81 (2H, m, m-
Ar), 7.11 (2H, m, 0-Ar), 7.51 (1H, s, 8H).
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This was prepared by Standard procedure 4. The crude residue was purified twice by
column chromatography, using MeOH:CHCI3 (3%:97) and MeOH:EtOAc (5 ;95) as
cluent, to give the product as a white foam ( 30 mg, 17 mmol, 15 %).

15 &p 3.496.
8y 0.66 (m,2H,CH2-cPr), 0.85 (m,2H,CH2-cPr), 1.33 (m, 3H, CH3-CH), 1.7 (m, 1H, H'6),
2.53 (s, 3H, CH3-COPh), 2.8 (m, 1H, H'6), 2.9 (m, 1H, CH-cPr), 3.1 (m, 1H, H'4), 3.6 (s,
3H, CH3-0), 3.9 (m, 1H, CH3-CH), 4.1 (m, 2H, H'S), 4.9 (m, 2H, NH2), 5.5 (m, IH,H'1),
5.85 (m, 1H, H'3), 6.1 ( m, 2H, H'2,NHcPr) 7.2 (dd, 2H, o-Ar), 7.5 (m, 1H, H8), 7.8 (dd,

20 2H, p-Ar)
8¢ 6.371 (CH2cPr), 20 (CH-CH3aa), 21.671 (NHCH3), 25 (CH3CO), 33.458 (C'6), 44.55
(C'4),49.5 (CHaa), 51.4 (OCH3), 57.9 (C'1), 67.9 (C'S), 113.787 (C5), 120 (0-Ar), 122.22
(p-Ar), 128.743 (m-Ar), 130 (C'3), 134.53 (C2), 135.31 (CB), 150.31 (i-Ar), 155.18 (C6),
156.342 (C2), 158.8 (C4), 173.004 (COOCH3), 198 (CO-Ar).

25 HPLC t,: 15.976 min (0% CH3CN (0 min), 80% CH;CN (15 min), 80% CH3CN (25 min),

0% CH;CN (35 min)).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-[4n-butylphenyl-(methoxy-L-alaninyl)]-phosphate Cf 1795

30 The crude residue was purified twice by column chromatography, using MeOH:CHCI3
(3%:97) and MeOH:CH;Cl; (5:95) as eluent, to give the product as a white foam ( 15 mg,
0.025 mmol, 4 %),
Sp 3.93-4.00.
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I 16! 10%& (()n,llHéer, 1 (mg bl H4Xe3.6 s, BR&RH -0) 39(m 3-CH), 4.1 (m, 2H

1010 10> HohéY m@ﬁ}%@ﬁ%ﬁ&# Do AT At o AR )

|1 glfooom&o?) 5( ?qﬂ%ﬁ}l@%ﬂ& 5 Im,[HHDBIB))&.8((§ld, 2HYp-AR). () -
% %00&
(1006 o0& {)-8c1 647 bACHEETA, 1H305 4CPy CHe), Z19SE- @ﬁs@» PRESoATR QLT

;6#39%18%°§gﬁ%91%@5?¥%%o& PHR,CiO33438 (CO) 34.047(CHRAD, 4455 (CD, 495\ o

10~ CHaa), 51.4 (OCH3), 57.9 (C'1), 67. 9 (C'S), 113.787 (c5), 120 (0-Ar), 122.22 (p-A1),
w160 AR 5 rab Q164 38 (CAO5 1 dcah 996 8 (An 18819 °008, (heakd
10 (C2),158.8 (C4), 173.004 (COOCH3)
HPLC t,: 19.591 min (0% CH3CN (0 min), 80% CH3CN (15 min), 80% CH3;CN (25 min),
0% CHACN (35 min)).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol

15 O-[phenylphenyl-(methoxy-L-alaninyl)]-phosphate Cf 1788
The crude residue was purified three times by column chromatography, using
MeOH:CHCI3 (3:97) and MeOH:CH,Cl; (5:95) and MeOH:AcOEt (3:97) as eluent, to
give the product as a yellow foam ( 35 mg, 0.058 mmol, 8 %).
5p 3.94-3.96.

20 &y 0.66 (m,2H,CH2-cPr), 0.85 (m,2H,CH2-cPr), 1.33 (m, 3H, CH3-CH), 1.7 (m, 1H, H'6),
2.8 (m, 1H, H'6), 2.9 (m, 1H, CH-cPr), 3.25 (m, 1H, H'4), 3.6 (s, 3H, CH3-0), 4.1 (m, 1H,
CH3-CH), 4.25 (m, 2H, H'5), 4.9 (m, 2H, NH2), 5.5 (m, 1H,H'1), 5.85 (m, 1H, H'3), 6.15 (
m, 2H, H'2,NHcPr), 7.35 (m, 9H, Ar), 7.6 (m, 1H, H8).
8¢ 6.371 (CH2cPr), 21.49 (CH-CH3aa), 21.671 (NHCH3), 33.458 (C'6), 46.14 (C'4),

25 50.671 (CHaa), 52.9 (OCH3), 59.9 (C'1), 65.9 (C'S), 115.787 (CS5), 120 (0-Ar), 122.22 (p-
Ar), 128.743 (m-Ar), 130 (C3), 134.53 (C'2), 135.31 (C8), 145.25 (i-Ar), 155.18 (C6),
156.342 (C2), 158.8 (C4), 173.004 (COOCH3).

HPLC t,: 19.147 min (0% CH3CN (0 min), 80% CH3;CN (15 min), 80% CH;CN (25 min),
0% CH3CN (35 min)).
30
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(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-[phenyl methoxy-o,a—cyclopentylglycinyl] phosphate Cf1763
20 This was prepared by Standard procedure 4 in 77% yield.
31p (CDCl3) 3.02, 3.09
'H (CDCls) 0.56-0.61 (2H,m, CH; (cpro)), 0.81-0.89 (2H, m, CH; (cpro)), 1.58-1.78 (5H,
m, CCH,CH,CH;CH;C, and H6"), 1.87-2.18 (4H, m, CCH,CH,CH,CH;C), 2.64-2.74 (1H,
m, H6'), 2.83-3.09 (2H, m, CH(cpro), H4’), 3.60-3.62 (3H, s, OCHs(ala)), 4.04-4.19 (2H,
25 m, H5'"), 5.20 (2H, bs, NH>), 5.42-5.47 (1H, m, H1"), 5.77-5.83 (1H, m, H3’), 5.98-6.02
(1H, m, H2’), 6.20 (NH(cpro)), 7.06-7.27 (SH, m, Ar), 7.42-7.48 (1H, s, H8).
3¢ (CDC1;) 8.02 (CH2(cpro)), 24.37, 24.41 (CCH,CH,CH,CH;C), 34.73 (C6"), 38.48,
38.68, 38.79, 38.87 (CCH.CH.CH,CH;C), 46.05, 46.15 (C4"), 52.99 (OCHj(ala)), 59.56,
59.60 (C1°), 67.16 (C (aa), 69.28, 69.37 (C5°), 114.76 (CS5), 120.46, 120.52 (o-Ph), 125.22
30 (p-Ph), 130.04 (m-Ph), 131.19 (C3’), 136.72 (C8), 137.13, 137.20 (C2’), 151.27, 151.31,
151.36, 151.40 (C6), 155.56 (C4), 158.95 (C2), 175.96, 176.00 (CO).
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This was prepared by Standard procedure 4 in 15% yield.
31p (CDCl3) 2.89, 3.00

5 'H (CDCl) 0.74 (2H,m, CH; (cpro)), 1.01-1.03 (2H, m, CHz (cpro)), 1.29-2.23 (11H, m,
CCH,CH,CH,CH,CH,C, and H6’), 2.72-2.83 (1H, m, H6’), 3.17 (1H, bs, CH(cpro)), 3.35-
3.43 (1H, m, H4%), 3.69-3.70 (3H, s, OCHj(aza)), 4.16-4.29 (2H, m, H5), 5.52-5.66 (1H, m,
H1"), 5.79 (1H, bs, NH(cpro)), 5.85-5.90 (1H, m, H3"), 6.08-6.10 (1H, m, H2’), 7.15-7.35
(5H, m, Ar), 7.37-7.63 (1H, d, H8).

10 Pc (CDCl;) 830 (CHi(cpro)), 21.49, 21.68, 21.84, 22,02, 2211
(CCH,CH,CH.CH,CH,C), 25.14, 25.47, 25.72 (CCHCH,CH,CH,CH;C ), 34.37, 34.59
(C6°), 46.06, 46.16 (C4%), 52.75, 53.12 (OCHa(aa)), 59.95, 60.19 (CI’), 69.22 (CS5"),
120.41, 120.47 (o-Ph), 125.22 (p-Ph), 130.04 (m-Ph), 130.72, 130.82 (C3’), 137.41 (C8),
137.56 (C2’), 151.33, 151.43 (C6), 175.37 (CO).

15
(1S8,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol O
-|[phenyl methoxy-a,c.—cylopropylglycinyl] phosphate Cf1762
This was prepared by Standard procedure 4 in 69% yield.
31p (CDCl;) 3.84

20 'H (CDCl;) 0.68(2H,m, CH; (cpro)), 0.90-0.92 (2H, m, CH; (cpro)), 1.16-1.49 (4H, m,
CCH,CH:C(aa)), 1.66-1.72 (1H, m, H6%), 2.72-2.82 (1H, m, H6’), 3.08-3.15 (2H, m,
CH(cpro), H4"), 3.61-3.63 (3H, d, OCH3(aa)), 4.24-4.26 (2H, m, HS’), 5.24 (2H, bs, NH,),
5.53 (1H, bs, H1"), 5.87(1H, m, H3"), 6.07 (1H, m, H2’), 6.42-6.45 (1H, bs, NH(cpro)),
7.15-7.35 (5H, m, Ar), 7.56-7.61 (1H, d, HY).

25 13C (CDCl3) 7.92 (CHx(cpro)), 18.38 (CH; (aa)), 35.20 (C6°), 52.88 (OCHj(aa)), 59.45
(C17), 69.32 (C5°), 120.52 (o-Ph), 125.29 (p-Ph), 130.04 (m-Ph),137.03 (C2’), 151.13
(C6), 160.96, 160.98 (C2), 174.35 (CO).

(1S,4R)~4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
30 O-[p-(methoxycarbonyl)phenyl methoxy-L~alaninyl] phosphate Cf1766

This was prepared by Standard procedure 4 in 37% yield.

31p (CDCls) 3.54, 3.58
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Q10%\ $- & ()-( Q10%\$-& ()-$9%& (), .t9%4 Q QV10%\$-& ()- QV10%\$-& ()-
Q010%\$- & ()- QV10%\$-& ()- Q10%\$-& ()- Q10%\$-& ()-

Q10% \ $- &f )( D@T o<@s-mzs9¢ﬁﬂ£5me (bpfb)mw%@ml& xﬁ,)Cqueﬁ& 1384 43) sH
Q010% \ $- & ( @& &{( Q10% [$- & () -
Q010% \ $- &t{GHx ob/e70$1a%l @ m@qmmw mdﬁdﬂ/’é%(l m, C (cprO)),B 21

Q10% \ $- & {5 - NRRHZ2 603 1 (3H, d, OCH(ale)), 3.94 (3H, s, COOCHS), 3.98-4.12 (1H, m,

CH(alg)), 4.20-4.31 (2H, m, H5"), 5.19 (2H, bs, NHy), 5.54-5.57 (1H, m, H1°), 5.91-5.96
5 (1H,m, H3"), 6.09-6.14 (1H, m, H2"), 6.21 (1H, bs, NH(cpro)), 7.27-7.32 (2H, m,
ArO,2H), 7.53-7.54 (1H, d, H8), 8.02-8.06 (2H, m, COAr,2H).
13C (CDCls) 7.75 (CHa(cpro)), 21.22, 21.29, 21.46 (CHs(ala)),24.16 (NHCH), 34.83 (C6"),.
45.97, 46.07 (C4"), 50.59 (CH(ala)), 52.57, 59.32 (OCHj (ala), OCH3(Ph)), 59.27, 59.32
(C1), 69.43 (C57), 115.07, 115.11 (C5), 120.28, 120.31, 120,34, 120.38 (o0-Ph), 127.07 (p-
10 Ph), 131.58, 131.66 (m-Ph), 131.88 (C3"), 135.94, 136.04 (C2’), 136.61, 136.73 (C8),

151.31 (C6), 156.52 (C2), 160.97 (C4), 171.57 (CO), 174.30, 174.39 (CO).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-{p-(trifluoromethbyithio)phenyl methoxy-L-alaninyl] phosphate Cf 1769
15 This was prepared by Standard procedure 4 in 34% yield.
3'p (CDCls) 3.67, 3.88
'H (CDCl;) 0.81 (2H,bs, CH; (cpro)), 1.06-1.08 (2H, m, CH: (cpro)), 1.50-1.54 (3H, t,
CHs(ala)), 1.83-1.93 (1H, m, H6'), 2.87-2.99 (1H, m, H6’), 3.23-3.31 (1H, m, CH(cpro)),
3.82-3.84 (3H, d, OCHj(ala)), 4.14-4.15 (1H, m, CH(ala)), 4.32-4.40 (2H, m, HS"), 5.65
20 (3H, bs, H1’, NH3), 6.01-6.04 (1H, m, H3), 6.19-6.23 (1H, m, H2"), 6.64 (1H, bs,
NH(cpro)), 7.37-7.43(2H, m, Ar), 7.67 (1H, d, H8), 7.73-7.76 (2H, m, Ar).
TC (CDCly) 8.16 (CHa(cpro)), 21.39, 21.45 (CHy(ala)), 34.45 (C6’), 46.09 (C4"), 50.66
(CH(ala)), 53.01 (OCHj (ala)), 59.87 (C1’), 69.34 (C5’), 77.47, 77.67 (CF3S ?), 121.64,
121.69 (o-Ph), 127.07 (p-Ph), 136.99, 137.14 (C2’), 138.56 (C8), 153.36, 153.45 (C6),
25 16093 (C4), 174.27 (CQO).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-{p-(2-methoxyvinyl)phenyl methoxy-L-alaninyl] phosphate Cf 1767
This was prepared by Standard procedure 4 in 38% yield.

30 3'P(CDCh) 3.70, 3.74
'H (CDCly) 0.58-0.61 (2H,bs, CH; (cpro)), 0.81-0.85 (2H, m, CH; (cpro)), 1.30-1.36 (3H,
t, CHs(ala)), 1.61-1.72 (1H, m, H6"), 2.33 (3H, s, CH5CO), 2.70-2.79 (1H, m, H6"), 2.99
(1H, bs, CH(cpro)), 3.13(1H, bs, H4’), 3.64-3.65 (3H, d, OCHj(ala)), 3.92-4.01 (1H, m,
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Q010% \ $- & ()-~k03?0 Q QV10% \ $-& ()- §&P10%\ $-& ()-S! B%, n. 0
Q010%\$- & ()- Q010%\$-& ()-pP4 Q Q10%\$- & ()- Q010%\$-&'()-

Do\ ScHano TS e R A BRSNS . s
%igf;: Qg gs 87-(0 e, 495’), $:08-6(05 - tHAm(HEN, 1092 (1)) b N HEcpso)),) 6.51R6 3@ Hpd& () -
Qscocn—cmﬂ 14-7.46 (6H, m, H8, Ar, CH;COCH=).
13¢ (CDCl3) 7.95 (CHy(cpro)), 21.45 (CHs(ala)), 28.02 (CH3CO), 34.69 (C6), 46.11 (C4?),
5 50.64 (CH(ala)), 52.99 (OCH; (ala)), 59.53 (C1%), 121.03, 121.10, 121.17 (0o-Ph), 127.39
(p-Ph), 13013 (CH;COCH=CH), 13144, 13155 (C3'), 13676 (C2"), 142.59
(CH,COCH=CH), 152.72 (C6), 174.26, 174.36 (CO(ala)), 198.70 (COCH).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
10 O-[p-(2-phenylcarbonylvinyl)phenyl methoxy-L-alaninyl] phosphate Cf 1771
This was prepared by Standard procedure 4 in 26% yield.
3p (CDCL) 3.75, 3.79
'H (CDC) 0.61-0.66 (2H,m, CH; (cpro)), 0.85-0.91 (2H, m, CH; (cpro)), 1.39-1.44 (3H,
m, CH(ala)), 1.67-1.86 (1H, m, H6"), 2.77-2.87 (1H, m, H6’), 3.04-3.05 (1H, bs,
15 CH(cpro)), 3.19-3.21 (1H, bs, H4%), 3.72-3.73 (3H, d, OCH3(ala)), 4.02-4.13 (1H, m,
CH(ala)), 4.19-4.29 (2H, m, H5"), 5.17 (3H, bs, H1’, NH;), 5.53-5.58 (1H, m, H1"), 5.90-
5.95 (1H, m, H3"), 6.09-6.15 (2H, m, H2’, NH(cpro)), 7.24-8.08 (12H, m, Ar-, CH=CH, -
Ar-, H8).
3C (CDCly) 7.85 (CHz(cpro)), 21.35, 21.41, 21.48 (CHs(ala)), 24.22 (CH(NH)), -34.80
20 (C6°), 46.01 (C4’), 50.67 (CH(ala)), 52.97 (OCH; (ala)), 59.37 (C1°), 69.40 (C5°), 115.07
(C5), 121.01, 121.07, 121.14 (o-Ph), 128.92, 129.06 (p-Ph), 133.27 (C3"), 136.13, 136.23
(C2), 138.53 (C8), 152.77, 152.86 (C6), 156.31 (C2), 160.97, 160.99 (C4), 174.31, 174.41

(CO(ala)), 190.76 (CO (Ar).

25 (1S,4R)~4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyciopentene-1-methanol
O-[p-(2,2-dicyanovinyl)phenyl methoxy-L-alaninyl] phosphate Cf 1768
This was prepared by Standard procedure 4 in 10% yield.

STp (CDCls) 4.54, 4.65

30 'H (CDCh) 0.61-0.66 (2H,m, CH; (cpro)), 0.85-0.91 (2H, m, CH; (cpro)), 1.34-1.41 (3H,
m, CHs(ala)), 1.67-1.83 (1H, m, H6), 2.77-2.88 (1H, m, H6’), 2.95-2.97 (1H, m,
CH(cpro)), 3.23 (1H, bs, H4’), 3.68-3.70 (3H, d, OCH(ala)), 3.99-4.03 (1H, m, CH(ala)),
4.22-4.32 (2H, m, H5’), 5.49-5.53 (1H, m, HI"), 5.99-6.03 (1H, m, H3"), 6.16-6.22 (1H, m,
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QV10%\ $-& ()- QV10%\$-& ()- QD10%\$-& ()- C4 Q Q10% DIIRTE: 2P
Q010%\ $-& ()- 010%\$-& ()- D10%\$-& ()- Q010%\ $- & ()

@10%\$“§?é%, RRICE Q D10%\6-& ()= QL0%\$-& ()~ QOLOVicdishnarr -
010%\ $° 8°B% .0 24 Q Q10 QVI0%\$-& ()- QOI0%\$-& ()-
Q010%\ $- & () - Q010%\$ g ()= Q010%\ $of ()- QD10%\$-& ()-kQ 24
Q010%\ $- & () - Q010%\$ & ()-S'CGB%, n. 0 QUL0%\ $-& ()- Q10%\$-& ()- cCA

D10% | DA\ Bodlsleh-BPIRANSHECH), 7 SN (45, 5 dA7.a OV, fir 7008 16
QQ10%\ $- &Ap).- Q10%\$-& () - Q010%\$ & () . 28<=AFcCA

13¢ (CDCl;) 6.56 (CHa(cpro)), 19.85 (CHj(ala)), 23.33 (CH(cpro)), 34.23 (C6"), 46.07

(C4"), 50.47, 50.53 (OCH; (ala)), 51.78 (CH(ala)), 59.51 (C1"), 69.19, 69.29 (C5"), 113.84,

5 114.08 (C5), 121.14, 121.21, 121.27 (0-Ph), 128.49 (p-Ph), 130.74, 130.85 (m-Ph), 132.84

(C3"), 136.01 (C2°), 136.88, 136.99 (C8), 156.47 (C2), 160.99, 161.03 (C4), 174.27 (CO).

(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-[o-(carboxylate ethyl ester)phenyl methoxy-L-alaninyl] phosphate Cf1798

10 This was prepared by Standard procedure 4 in 24% yield.
3p (CDCly) 4.03, 4.16
'H (CDCl;) 0.64-0.70 (2H,m, CH: (cpro)), 0.92-0.93 (2H, d, CH, (cpro)), 1.38-1.47 (6H,
m, CHj(ala), CH;CH0), 1.73-1.83 (1H, m, H6"), 2.78-3.24 (3H, m, H6’, H4’, CH(cyclo)),
3.64-3.72 (3H, s, OCHj;(ala)), 4.08-4.20 (1H, m, CH(ala)), 4.23-4.45 (4H, m, HS’,

15 CH,CH,), 5.21 (2H, bs, NH;), 5.55-5.60 (1H, m, H1"), 5.89-5.93 (1H, m, H3"), 6.13-6.18
(1H, m, H2"), 7.23-7.61 (1H, m, H8), 7.88-7.92 (1H, d, Ar).
B¢ (CDCl3) 7.95 (CHa(cpro)), 14.65 (CH;CHy), 21.33, 21.39, 21.68, 21.74 (CHj(ala)),
24.30 (NHCH), 34.80 (C6’), 46.04, 46.14 (C4"), 50.49 (CH(ala)), 52.74, 52.83 (OCH,
(ala)), 59.45 (CI°), 61.76, 61.82 (CH,CHs), 69.43, 69.51, 69.64 (C5’), 114.92 (C5),

20 122.93, 123.09, 123.60, 123.67125.26 (Ar), 131.34 (Ar), 131.77, 131.86 (C3’), 134.00
(Ar), 136.48 (C2), 137.05 (C8), 150.20, 150.28 (C6), 155.88 (C2), 160.78, 160.86 (C4),
174.28, 174.39, 174.55, 174.65 (CO).

Example A

25 (IR, 4S)-9-[4-(hydroxymethyl)-2-cyclopenten-2-yl] guanine-5'-[phenyl-(methoxy-L-
alaninyl)]-phosphate.
C1H2sO6NePy, MW=488.45.

R. Vince and M. Hua, J. Med. Chem. 1990, 33, 17-21, which is hereby incorporated by

30 reference, describes a procedure for the sysnthesis of (1R,45)-9-{4-(hydroxymethyl)-2-

cyclopenten-1-yl] guanine.
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S BY%, n Q010%\ $- & () %\$-& ()- Q10%\$-& ()- Q10% \gMarepyp003

. @10
Q0% 8- & ()~ Q10% 18- ()- FLNORVGGA S! (B9 n Q010%1 8- & ()-
Q010% 10%\ $-& ()- QULI0%\$-& ()- QD10%\$-& ()4 _
Q010W§\$‘<¥ ‘)P abf K/ G4 QDL0%\ §- & () - Sl() % n. o@@lowézﬁcﬁc?gw"”m
D10%\ §- & ()- D10%\$- & ()-fl pgx~cCA g Q010%\$ & D10%\ $- & () -
Q10%18-& ()= D10%\S-& (). 010%)5- %) - Q010%\$-& ()-
QV10%\ $- & (3 28d.14. Vi)
®10‘Vg\$ & ? 4@% 14 @@g tl@l)%%%g;&% =te§41(y)] g%&gge@,ﬁg/(hgl%}g@% way & ()
gigg;e \8- ((xéd-b}(:&bﬁﬁ’smﬁg i )a:mmm@mmm& (@msumw undeckig), Qulinspendeds! (

B &

%nhydrous THF (30mi). tBuMgCl (1.0M solution in THF) (1.6ml, 1.618mmol) was
added dropwise and the resuniting darker suspension vigorously stirred for 10mins.
5 Phosphorochloridate (4.79ml, 2.43mmol) was added dropwise, and the reaction mixture
stirred at room temperature for 69hrs. After this time, the suspended solid was partially in
solution but a solid was still observed on the sides of the flask. More phosphorochloridate -

was added (4.79ml, 2.43mmol), and the reaction mixture stirred for a further 55hrs before
being quenched by the addition of sat.NH,Cl solution (0.25m). After stirring for a further

10 10mins, the solvent was removed under reduced pressure to give the crude product as a
yellow gum which was solubilised in MeOH, dried over MgSOj (5), filtered and the filtrate
reduced to dryness. The residue was solubilised in MeOH, silica added, and then the
solvent removed to give the product preabsorbed onto silica which was loaded onto a silica
column and eluted with 8% MeOH in CHCI;. The product was further purified by gradient

15 elution from 5—9 MeOH in DCM on a biotage flash-40 column, and after evaporation of

the appropriate fractions, the product was obtained as a white foam (70mg, 8.6%).

The compound had the formula

20
3'p NMR (MeOH-dy): 6 5.18, 4.86 (1:1).

'H NMR: & 7.67 (1H), 7.37-7.30 (2H), 7.21-7.14 (3H), 6.17-6.10 (1H), 5.97-5.94 (1H),
5.53-5.48 (1H), 4.28-4.15 (2H), 4.00-3.87 (1H), 3.66 (3H), 3.18 (1H), 2.83-2.71 (1H),
1.82-1.66 (1H), 1.36-1.29 (3H).
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Q010% \ $- & ()- gK+ Q010%\$-& ()- Q010%\$-& ()- Q010%\$-& ()-
Q010% \ $- §och bo/1sRL0% \ $- & () - Q10%\ $- & ()- QV10%\ $- & ()¢ _
Q010% \ $- g"‘%)‘! Q010%\ $- & ()- CQ010%\$-& ()- C010%\ $- & ()PEF@%"’%’.“&G
Q10% QV10%\ $- & ()- D10%\$-& ()- QV10%\$-& ()- D10%\$-& ()-
Q010%\ $- & ()- Q010%\$- & ()- _C+ Q010%18910% \$- & ( Q010%\$- & ()-
Q010%\ $- & 10%\ $- & Q010% \ $- & %olow o\$ & () pPACH
Q010% \ $- &1 1@%1@4*&1@,5 HBABASIE, gsi%w, 136.9*, 136.5, 130.7, 129.7, 125.0,
QD10%\ $- & (- S P o) - Q010%\$-& ()-
Q)lO%tg &18’ dg?(@eﬁ?@ @é‘&?ép&%é}f@@%% 1%10%\$ & ()-01236; t T4C+
Q010% \ $- & (

MS ES* : m/z 488.86 (100%) (M)", 500.04 (12%)(M+Na)", 507.96 (25%)(M+K)".

MS FAB: calculated m/z 489.165146, found m/z 489.164677.

5

In vitro Testing

Cells were infected with HIV-1 as previously described [Balzarini et al. AIDS (1991), 5,
10 21-28]. Briefly, 5 x 10° cells per milliliter were infected with HIV-1 or HIV-2 at 100
CCIDsg (50% cell culture infective dose) per milliliter of cell suspension. Then 100 pL of
the infected cell suspension was transferred to microtiter plate wells and mixed with 100
pL of the appropriate dilutions of the test compounds. After 4 days giant cell formation
was recorded microscopically in the HIV-infected cell cultures [CEM]. The 50% effective
15 concentration (ECsg) and 50% cytoxic concentration (CCso) were defined as the compound
concentrations required to reduce by 50% the number of giant cells or viable cells in the

virus-infected and mock-infected cell cultures, respectively.

In the following Tables data columns are, in order:

20
HIV1 CEM: ECsg in pM for inhibition of HIV-1 in CEM cells.
HIV1 CEM: ECs in pM for inhibition of HIV-2 in CEM cells.
CC50 CEM: CCsg in uM for toxicity to CEM cells.

25 ‘Table I below contains jn vitro data comparing the biological activity of compound cf1490

with its non-phosphoramidated counterpart, Abacavir, and with the compound of
comparative Example A and its non-phosphoramidated counterpart. Abacavir is currently
used in the treatment of patients with HIV infection.
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Q10%\ $- & ()- Q010%\$ & ()- Q10%\$-& ()- Q10%\$-& ()- QV10%\$-& ()-(
Q10% \ $- ‘i ((%0; Ned+CH+S! 6%, n. 0 Q010% \ $-& () - Q010% \ $-ge1(gB99/03207 -
Q010% \ $-RON°0010% \ $- & () - dgnst yhH+SI 6%, n. 0 Q010% \ $- & () -
Q10%\ $-& ()- QV10%\$-& ()- QV10%\$14 ()- QV10%\$-& ()-
Q10%\ $- & ()-cC+S! GB%, n. 0 QV10%\$-& ()- Q10%\$-& ()- QV10%\$-& ()-
Q10%\ $-& ()- Q10%\$-& ()- Q10%\$-& ()-pP4C+S QV10% \ $- & () -
Q10%\$- & ()- QD10%\$-& ()- Q10%\$-& ()-SI B%, n. 0_?+S Q10
Q010%\ $- & ()- Q010%\$-& ()- Q10% \Ealled)- Q010%\$-& ()- Q010%\$-& ()-
Q10%\ $- & ()-kQ ?+S QQ10%\$- & ()- Q10%\$-& ()-S! B%, n. 0 Q10%\$-& ()-
Q10% \ $- & () - 2+S-010 P10 \-$~&(
Compound ECso/uM | ECso/uM | CCs/uM Fold
Improvement
HIV-1 HIV-2
CEM CEM CEM

1490 0.07 0.09 13.1 302

Abacavir 1.9 3 78

"Example A 1.3 0.85 123 1.9

Nonphosphoramidated 2 2.3 157

counterpart of Example A

§ As can be seen in Table I compound cf 1490 embodying the present invention shows a

much enhanced potency (27 to 33 fold) with respect to HIV in vitro than the known non-

phosphoramidated Abacavir. The fold improvement in Table I is the mean increase in

potency of the phosphoramidate compound versus its parent nucleoside for HIV 1 and HIV
2.

10
The surprising nature of this result is demonstrated baving regard to Comparative Example

A and its non-phosphoramidated counterpart. The structure of the non-phosphoramidated

counterpart of Example A is prima facie similar to that of Abacavir. The phosphoramidate

of Example A, however, shows a pbtcncy with respect to HIV which is merely comparable
15 to that of its nonphosphoramidated counterpart, whose structural formula is:

0
?N NH

LA
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Q010%\ $- & ()- Q10%\$-& ()- Q10%)\ $- & Q010%\ $- & () -
Q010% \ $- & () -+?+SI B%, n. 0 QD10%\ $-& () - Q010%\$ & ()- QD10%\ $- & ()
QV10%\ $- & () - SIB%, n.0 QQ10%\ $- & Q10% \ $- & ()
Q010% \ $- ‘8{0("}"—‘ %IO%W & ()- QL0%\$-& ()-l%g 2+Sl B P%?%%’/ﬁ
Q010%\ $-& ()- Q10%\$-& ()- Q10%\ $- Q010% \ $- & ) -
Q10% \ $- & () --. 27<ApP0?+S Q010%\ $- & () - Q010%\$ & () Q010% \ $- & ()
Q10% \ $- & 9|
Q010% \ $- & T%ble é@"@%‘g}@%?}’wg&&@@{%%% &‘@]‘Q%
Q10%\ $- & £ wa;amama Sisdos€d mS?QHQZBQG/OOS&QGﬁﬂ%d\A&-wOQQhoramxdated compounds
0, 0, 0,
%igégtg i’g, da@)i@‘%’? cage 7%%/6 T%}%O /e\$ ‘%ro gssay(g)e i)oveQnder “In_vitro
testing”
5
Compound ECs/pM ECs/pM CCso/pM
HIV-1 HIV-2
CEM "CEM CEM

1490 0.07 0.09 13.1

951 0.1 0.07 55

1078 0.55 0.65 205

1093 0.016 0.035 2.57

Each of compounds 951, 1078 and 1093 is a phosphoramidate of a nucleoside analogue.

10 Compound 951 is 2!, 3’-dideoxy -2’, 3’-didehydrothymidine 5°-(phenyl exthoxyalaninyl)

phosphoramidate.

Compound 1078 is 2°, 3’-dideoxy ~2’, 3’-didehydrothymidine 5’-(phenyl
dimethoxyaspartyl) phosphoramidate.

15
Compound 1093 is 2’, 3’-dideoxy adenosine 5’-(phenyl methoxyalaninyl)

phosphoramidate.

As can be seen from Table II the compound 1490 demonstrates 2 high degree of potency
20 with respect to HIV.,

Potency and toxicity data on an expanded range of compounds is presented in Table ITI, in

which:
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Q010% \
Q010% \
Q010% \
Q010% \

10

15

20

25

) -~/ C+SSI 6%, n. 0 Q010% \ $-& ()- Q010% \$- & ()- sk e (.-
) - hHSQ0100/ & ()- QV10%\$-& ()- Q10%\$-& ()-

_ (D10%\ $- ()- QD10%\ $- & ()- Q010%\ $- & ()

§-" 0%\ $- @10%\$-&?()- Q10% \ $- &e() @1%%?'{:%?%&93%‘57-

)- Q010%\$- & () - pP4hH, S Qq@@%\ss & ()- Q010%\$-& ()-

)- Q010%\$-& ()-S! QBY%, n.0cC, S Q Q010% Q0L10% \ $- & () -

)

)

) -

)

(TIPS s v

CC S QQ10% Q10%\$-& ()- Q)lO%\$ & () Q10%\3$-& () -
i 00/&!_5%0 %e gx)yl (p%spgao{e)\r?iowty - G SR N 0

Y refers to the group;

N—RS

[
(i';—R1R2
C

N\

X—R3

Z refers to the bonding in the five membered sugar ring: = is unsaturated pentene;
H is saturated.

B in each case is *1592” which refers to the base present in Abacavir.
The data columns are, in order:

HIV 1 CEM: ECs in uM for inhibition of HIV1 in CEM cells

HIV2 CEM: ECs in pM for inhibition of HIV-2 in CEM cells

HIV2CEM.TK- ECso M for inhibition of HIV-2 in CEM/TK" cells

CC50 CEM: CCsp pM for toxicity to CEM cells

EC50 MSV: ECsp pM for inhibition of MSV

MCC MSV: minimum cytotoxic concentration in MSV essay.
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Q10%\ $-& ()-cC, S GBY%, n. 0 QVL0%\$-& ()- QDL0%\$-& ()- QV10%\$-& ()-(
Q010% \ $- &,dgo 15R10% \ $- & ()- Q010%\$-& ()-pPAC, S @10%\&18(;@9703207
Q10%\ $-& ()- QD10%\$-& () - Q010%\$ & () SIE%,n.0 2, S Q

Q10%\ $-& ()- QV10%\$- & ()- Q010%\ . Q)10%\$ &()- Q)lO%\$ & ()-
010%\ $- & ()-pT82, S Q10%\$-& ()-\ I %\$ & ()-8 GB%, n. 0
Q10%\ $-& ()- Q10%\$-& ()-'(.0.?,S Q QL0%\$-& ()- Q010%\$-& ()-
Q10%\$-& ()- Q010%\$-& ()- Q010%\$-& ()-

Q010% \ $- & 4 Ja Q8BIEN3?, SS! (BY6, n. 0 QU10%\ $- & ()- Q010%\$- & ()-
Q)lO%\$-&"(')—_®L@- 100 \ $- & () - ABCHINRhH, SS! Q6%, n. QD10%\ $- & () -
Q10%\ $-& ()- QD10%\$-& ()- QV10%\$-& ()- QV10%\$-& ()-

Q010%\ $- & é&np%m::?eség for their stability towards acid-mediated hydrolytic decomposition
5 employing a test designed to simulate stomach conditions. Each compound was incubated
in dilute HCI of pH1 for 24 hours at 25°C. 0.3mg of compound were added to ImL of 0.IN

HCl at 25°C. HPLC was run immediately for time = 0 and at intervals up to approximately -

24 hours.

10 The resuits for compound 1587, and for comparative compounds labelled 1001 and 1093
and described in PCT/GB96/00580, are given in table IV below.

Table
Compound ~ Time Compound left

_ (hr) (%)
1587 0 100

22 77

1001 0 0

17 0
1093 0 100

13 0

15
Compound 1001 disappeared immediately (<1min). Compound 1093 degraded after less

than 13 hours. The majority of compound 1587 remained in tact after 22 hours.

Each of compounds 1001 and 1093 is a phosporamidate of an adenosine analogue.

20 Compound 1001 is 2°,3" —dideoxy —2’,3’ didehydroadenosine-5’- (phenylmethoxyalaniny])
phosphate. Compound 1093 is 2’3" —dideoxy adenosine 5’-(phenyl methoxyalaninyl)
phosphate.

The results given in Table V above demonstrate the acid stability of a compound
25 embodying the present invention compared to known compounds.
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Q10%\ $-& ()- Q10%\$-& ()- QQL0%\$-& ()- Q10%\$-& ()- EOYRh200%: () -
Q10%\ $- & () - pqr sxzt T4?, SS Q010%\ $-& ()- Q10%\$-& ()- Q10%\$-& ()-%
Q10% \ $- W%, n.0z_?,SS Q10%\$-& ()- Q10%\$- &
Q010% \ $- %‘8-’ 0010%\ $- & ()- QU10%\$-& ()- Q0I0%\ $- & ( #%(%39%03207
Q10%\ $-& ()- QV10%\$-& ()-S! B, n. 8}3010%\$ & ()- Q010%\$ & ()-_2.S
Q10 QV10%\$- & () - Q010%\$-&'() Bis-& ()- Q10%\$-& ()-
Q10% \ $- & %\ S & ()-8?, SS! QS%‘ n.0 Q010%\$-& ()- Q10%\$-& ()-
Q10% \ $- & Biglo & ()-dD, SS QV10%\$-& ()- Q10%\$-& ()-
Q10%\ $- & () - Q010%\$ '()- Q10%\$-& ()- QD10%\$-& ()-_?, SS

10%\ $- & 10%\ $- & 10% .\ 10% \ $- & 10%\ $- & () -
& o8 égmpo(gn)d 15087 %f the(grcsen mvenetlorsxs and ls'xe twcggomp:ranﬂw;/e cogn)poun%g 10061 aﬁ 0

1093 identified above were tested for their stability towards biological decomposition.
5 Each compound was incubated in normal heparinised human plasma at 37°C for 4 hours.

At selected time points (0, 15, 30 min, and 1, 2, 4 hours) duplicate samples were removed

and deproteinated by acetonitrile extraction. Drug concentrations were then determined by -

LC/MS/MS analysis using standard methods. The results are shown in Table V below.

10 Table V
Compound % Remaining at 4 hours Half-life (hours)1
1587 91 26
1001 52 4.6
1093 50 4.2

Under the conditions of the test the data in Table V shows a 6-fold stability advantage of
compound 1587 over each of compounds 1001 and 1093.
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O-(phenyl ethoxy-L-alaninyl) phosphate Succinate Salt

a) Phenvlethoxy-I-alaninyl phosphorochioridate
L-alanine ethyl ester hydrochloride (3.0 g, 0.02 moles) was suspended in dry methylene
chloride (40 mL). To this suspension was added phenyl phosphorodichloridate (2.9 mL,
0.02 mol) and the mixture was cooled to — 80 °C. N,N-Diisopropylethylamine (Aldrich, 6.8
10 mL, 0.04 mol) was added to the reaction in aliquots (1-2 mL) over a 1 h time period.
Reaction allowed to warm slowly to room temperature while stirring for 2 h. Organic
solvent was removed in vacuo and the residue treated with diethyl ether (100 mL). The
diethyl ether solution was filtered to remove insoluble inorganics and concentrated in
vacuo to give the product as a colourless syrup. This product was used without further
15 purification in part b.

-(pheny) ethoxy-L -alaninyl\ph ate

(1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol (1.5
20 g, 5.2 mmol) was dried by addition of dioxane and concentration in vacuo. To the dried
nucleoside was added anhydrous pyridine (10 mL) and tetrahydrofuran (20 mL).
Subsequently, tert-butyl magnesium chloride (6 mL, 1M solution in tetrahydrofuran, 6
mmol) was added slowly. The reaction was stirred for 20 min and a solution of phenyl
ethoxy-L-alaninyl phosphorochloridate (part a, 3 g, 0.01 mol in 20 mL tetrahydrofuran)
25 was added. The reaction was stirred at room temperature for 10 h and subsequently
concentrated in vacuo to a brown syrup. This syrup was dissolved in methylene chioride
(100 mL) the methylene chloride extracted with water (2x100 mL), dried (MgSO,), filtered
and concentrated to a brown solid foam. This solid foam was purified by flash
chromatography using 5% methanol in chloroform as eluent to give 1.7 g (60 %) of, after
30 purification, a 4:6 mixture of the phosphate isomers as a white solid foam. 'H-NMR
(CDCl): 8 7.47 (2 x 5, 1H), 7.10-7.46 (m, 5H), 6.07 (m, 1H), 5.9 (m, 1H), 5.78 (s, 1H), 5.5
(m, 1H), 4.84 (bs, 2H), 4.1 (m, 4H), 4.00 (m, 1H), 3.64 (m, 1H), 3.14 (m, 1H), 3.0 (m, 1H),
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Q10%\ $-& ()- QQ10%\$-& ()- 10%\$-& ()- 10%\$-& ()- coYeurn2d0: () -
QV10%\ $- & ()-pT8?, S Q10%\$-& ()-\ Q10%\$-& ()- %5 Q6% , n. 0

Q010% \ $+ 10%\$-& ()-cC, S Q10 Q010%\ $- &

@10‘Vg\$‘§b?‘%18‘7 10%)\ $- & 8 Q10%\ $- & ()-e®10%52$ & (%1\@@&3%
Q10%\ $-& ()- Q10%\$-& ()- Q010%\ $rgk () Q10% \ $- & ()-hH, S! Q5% n. o
Q10%\$-& ()- QD10%\$-& ()- Q10% \ $- - QU10%\$-& ()- Q010%\$- & () -
QV10% \ $- - o 9% \ Sr &) -
D101 5. &-18 @iy Y G PN S }?’8‘22??’3‘ 0,58 g 7 (Rt B

Q010% \ $- &R cmg%m&s&qz) Q010% \ $- & () - S! 6%, n. 0() /135dD, S Q010%

10% \ $- & 10% \ $- & 10% \ 10fy
Q010% - é@g Caled. forcgs)HnN%spxllf hdl e B 570 88 17.15. Found: C,

52.81; H, 5.95; N, 16.91.

O-(phenyl ethoxy-L-alaninvl) phosphate Succinate Salt

(18,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol O-
(pheny! ethoxy-L-alaninyl)phosphate (part 1b, 376 mg, 0.7 mmol) was dissolved in
10 ethanol. To this solution was added succinic acid (82 mg, 0.7 mmol) and the resulting
solution evaporated to dryness. The residue was dissolved in acetonitrile (10-20 mL) with
heating. Precipitate formed upon cooling. The mixture was stored in the refrigerator
overnight and solid collected by filtration to give 330 mg (72 %) of a 4:6 mixture of the
phosphate isomers as a solid; 'H-NMR (DMSO-ds): § 12.14 (s, 2H), 7.58 (s, 1H), 7.1-74
15 (m, 6H), 5.9-6.1 (m, 3H), 5.85 (broad s, 2H), 5.42 (m, 1H), 3.95-4.15 (m, 4H), 3.8 (m, 1H),
3.05 (m, 2H), 2.65 (m, 1H), 2.4 (s, 4H), 1.63 (m, 1H), 1.4 (2xd, 3H), 1.12 (t, 3H), 0.5-0.7
(m, 4H); 3pP.NMR (DMSO-dg): 8; 4.00 and 3.68; high resolution mass spectrum: caled for
C,sH3N70sP (M+H)" (m/z) 542.2281, found 542.2282.
Anal, Caled. for C2sH32N,0sP ‘C,HgO41/2H;0: C, 52.09; H, 5.87; N, 14.66. Found:
20 C,52.13; H, 5.72; N, 14.61.

Example 2

(18,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol
25 O-(phenyl methoxy-L-alaninyl)phosphate Succinate Salt

Phenylmethoxy-L-alani hospho oridate.
L-alanine methyl ester hydrochloride (10 g, 0.072 mol) was suspended in dry methylene
chioride ( 100 mL). To this suspension was added phenyl phosphorodichloridate (10.7 g,
30 7.6 mL) and the mixture was cooled to -80 °C. Subsequently N,N-Diisopropylethylamine
(Aldrich, 25 mL) was added to the reaction in aliquots (1-2 mL) over a 1 h time period.
The solution was stirred for 30 min at -80°C, then allowed to warm slowly to room

temperature while stirming for 2 h. Organic solvent was removed in vacuo and the residue
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‘l;i;) (Z)%(?OA_L&L&&M?%O&A [Vlll_dgL ¥8aéd s]owl%%i&aéﬁorﬁw&stf%fd:?% Mnin ano\d i?g%}k&fﬁf ) -
F9! 1094." LE&% Wym@%%gl)E'&“¥l)Ph°s§‘°#ﬁ%«ff?ﬂ(d)e‘& (i %&%ﬂﬁﬁ% E&quﬂliﬂts g0 )
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F" #10% & &*&s&%@%&ﬁ%&%ﬁ%@“@ﬁ‘#‘g ik )a%gq%%ft (1‘%)@‘%5 & 151(83” fg ﬁ
>109% & () - mienir® % dhe( phosphate;some® qf)ﬂxsm cmn(:c(t{nzgasmwmte sqlid%)@(

"109% & A
Jss#109 )@%‘J)Sg éa 5)&2‘&%}% ?/tg % m’(ﬁ?@zﬁ@m&ﬁsz 5&(”&655&5 Py 63““@“1’&7/9 & ()-
@& 10% & ( {bsF2H), 4.9 ¥nS2K), 4.05 (m, 1H), 3.7 (s, 3H), 3.6-3.8 (m, 1H) 3.17 (m, 1H), 3.0 (m, 1H),
2.8 (m, 1H), 1.7 (m, 1H), 1.4 (2 x d, 3H), 0.9 (m, 2H), 0.6 (m, 2H); *'P-NMR (CDCI3): &

3.07,3.02.
Anal. Calcd. for C24H3oN-OsP x 2/5 CHCls: C, 50.94; H, 5.33; N, 17.00. Found: C,

25 50.83;H,5.39; N, 16.94.

'I'I

-(phenyl methoxy-L-alaninyl)phosphate Succinate

(18,4R )-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol  O-
30 (pheny! methoxy-L-alaninyl)phosphate (part b, 100 mg, 0.19 mmol) was dissolved in
methanol. To this solution was added succinic acid (22 mg, 0.19 mmol) and the resuiting
solution evaporated to dryness. The residue was dissolved in acetonitrile (10mL) with
heating. Precipitate formed upon cooling. The mixture was stored in the refrigerator

SUBSTITUTE SHEET (RULE 26)



1109 & ()- ++,<, =, > 2, M Q vUAL0 Z10% #& () #LF10% #& () - 147 Mgrehp003
@10% & ()- 6109 & ()- 14Z°10% & ()- Q =-- . |[:vU410 ~ 3Ss10% #& () -
10% #&' () - b #1096 #6& () - FF" 10%#&' () - o
3Y" 10% #&% ‘?2’8{%7%?011” vUA10 $10% #& ()- 1"10% #& ()-3 SCUSEIIA () -
3"10% #& ()-  "10% #& ()- f10%#& ()-1 1%333)4|[ vU410 $310% #& () -
110% #& ()- ,1.t$10% #& ()- ,"10% #& ;L 10% #& (

ETHIEY f&é‘%ﬁf%ﬂ‘%@‘é‘% M&% i %Q{?}&LQ%% ‘984?33?5 e ot e
| &109%." L&' (ptrosghate isofderslag’ a(§0'hd 'HEMK&M(SD'& 18)%15-&, eH; DzC)'e hodaBief,) -

“1109." L& () - 6c6788j &3 0%.L& ()- h" " () - ) -
hsnt 10% & (3.61 (S(Llirbwli* Ii)hecomw’l_ orQ:20- QxFl}anf';),, Y-F. 169%{@9 &% - v-

ey =n = - Rl 2 TS ) b B0 (R R RO ey 30 €
1094 L& €) 3585 UBNCAL &Y fm CLIDN230%, 48 [ 54 o 2107 Q25 T SHAI00.7 (m, 4ED:

G st ), O 00
o T A TS0 GO A NG 14

' 1094." L&' ()51.38EHBBODNDI 49410 #f 109 % & () - 10L" L10L" L10L L >109%." L& ()

| &9109%." L& ()- |6t!10%"L& ()- 410%."L& ()- DDFEAFGal | |[: bU410

As#10% a$) & () - Bs#1096#$& () - S#10% $)& ()- S#10%#)& ()- 0% & ()-

w&oww@o()g*g,,hwsmobumo “#f10% " & () - 10f 9% 10f %6 10f % >10% % & () -

410% % & ()- L,10%6% & ()- " %0% % & () - JIJ6IGIJHK| [: DUALO y 10%] & ()-

7y 10%"& ()- 10% &() le% & ()- F10%"& () -

s10% " & ()- op?ﬁ%&f)@-ﬁ&l@—ki}f’f/@gdo t@ie-F-methanol
C1109% 0%3 o& 1094 MVVMVVVVIV K+

T10% " T& (Q-(E emwwx&(lynmyl)mmhw'wa@wS_'t!%r T& ()-E 109" T& () E

1109 "T& ()-E ! 109F _"T& ()- EMUVNNNNF J. +4 | 1099 "T& ()-EE ! 109 "T& ()-

11090 _"T& ()-E 1109 _"T& ()-E ! 10%_"T& () - EAog5} n! NNNNNNNJ. +4

1109 _" 18 ((1SER)ciB}anine-68ygloprogylapine- 9(H§mnn -9k 3-cyclopentese-1-wethanclE O-

1004 T E&h@“i‘“?ﬁwﬁ%%ﬂéﬁf%%ﬂﬁﬁ% by ‘?Taé)ﬁ o g0l i gogpolTp ey

NI N N#N I\I8NﬁE%dlﬂ10ﬂﬂ' wisT 8dde- fimiati6o %4Eid' (43 (g, .37 1085p])" #E1 the- fesulting solution

Lo T (gvaranl & et e i RS RS 0 ) b o)

100 T (oM e S i e i
! 0 0 ntt %

1 1094 " 12& (SPIIEA?G&S‘}‘?W by %‘(b‘%"mﬂ& gye Esg Ré/&”% ? L {6, e O‘fgw(l?h@l’h“‘
5 %8:@)/} 'T& (,% ,Emllow ’r& E/@%éo'g-@r'sl%lﬁﬁ%m E1@119ﬁﬂ 6.68%s, 2H)E5.9-
| 0o Tg (6.1 mwmm@atomad $09H), 'SP (m, 1 féws +4:5((, gH), 13;3m:n.m< 308 (m,

1109 "T& 1 ' T, 1. YBin E
oo TS eEARn 08T ! Haf ) r FONNIINAS ¢ LT 05 TE (! AROPRR) -

1 10967 " T& (?)WWOO@MMLOW 'T& ()-E 1 109 "T& ()-E ! 10% " T&() .
11090 "T& E 110% "T& N NNNNNNNN, < I 1 & 0
1100678 () E 1AlqEnrat P CObGuI 01 B8 I5TH, 59NN TGP

1 10% 1 10947 ¢ %is)ﬂlzsgi,q%ru;g&() E 11090 "T& ()-E 1109 "T& ()-E

| 100 _" T& ()~ ET1004_"T& () - EQOOOORCG}aA?< | 110% ! 1097 "T& ()-E

| 1094 T&() EAog5} ni_ '10°/d' "T& ()-E | 10947 "T& ()- E&O-Q) 06O O?CEQ 2< | 110%
| 100" T& ( %Elo "T& ()-E 11097 _"T& ()-E 110947 _"T& ()-E ! 1094 " T& ()-E
| 100" T&! (% OUO_CoCaA?< | 110% ! 109 _"T& () ~E 1 10947 _"T& ()-E

| 100 " T& ()- EAog5}n! 11090 "T& ()- EcOansOOOO 2< | 110% 1109 "T& ()-E

:ig?ﬁ T&( EM zycll:'q!ﬂéo;}s' u;o~9 /ngg!l%-;; Bﬂyq&;@&enﬁl-gethanol

oLS/ 10%#& (é, (Bi' Yatho L@,,,ﬁ [AEBEPQV U4 9@ 109%0& () -
9l "1098& () - W& () - 9#21 10#10#10# 9 >10%t& () - QRNSWSSSSSS| obU4

90f #2109%+& () - |100/<100/<100/<9 9y>10°/8/& ()-9 91098& ()- 9 3"10%8& ()-Y

3" 1099&' ()-YSSSSSSS| [:bU4 9 9i  10%& ()- 2 109 & ()-9 9Y 10%& ()-9
OF10%#& ()- 9, @SL0%& ()- 9109%#& ()- STTT! TSTDT|[:bU4 9 9Y"10% & ()- 9

| 10%+& ()-9 910%¢& ()-9 99fs10%& ()- 90 10% ()- O 10%& ()-DITTT

U#UU [:bU4 9 O -109%#& ()- 9y, 10%#& ()-9 9 *MLO%& ()-9 9 )10%& ()- 9

L &Z10%& () - 9s$" 10%:& ()- UVINWAAAWY| 0bU4 9#z109R1#&& () - 10#10#10#9 9F>3

109%#& ()-9 9Y710%#& ()-  9%KyBEHIHTE SHEET (RULE 26)




f210%& ()-3WVWWWW[:bU4 9 u "10%1#b& ()- 9" 109&1#&& () - 91§ March 2003
C109RI#&&' () -9 9l 109R1#&& ()- 9yGLOYRIH#&E ()- 9FSI0VRIH&S' () - WKz Y8bU4
9' 109R1#&E 99 109R&&' ()- -!1°9 10%r 8Y 8& ()- YkO déthoaser() - !9
1098 () - &ge?(%@/'«gsﬁ&&' ()-prx%(bv} Y=Y| [ : - 410&1#& 9|(§/> 10%&%&%()- 3|§:°7()
4"109%4#& ()- 9 1Z10%R1#&&' ()- 9f / & 109@1K&& ()- 99f, 10%RIH&& () -

9% 1 109R1#&& () - ~YYYYYY5ZyZbA410&81#& 9 91 910%t&' ()- 9Y10%#& () -

| " 109" U&' (() S,4R)-44RsrEin¢-H-cyclopropydarmino-(H)posa--81)eayt Rp St an- -metanol 10&1#& 9Y
| 1096t&' ()- 9" 1098& ()~ F" 10%o#p&: () - OY! 1094& () 7 .9l - 10968 ()= .

0e 10068 % ) -(P’(“]‘]Y{ ﬁgﬁ"é&'ﬂv&i‘é’&ﬁ @*Bﬁ%é@%&‘&“&) 2t Pfg%"{{)‘-" | isgpjped i

9Y) : | 109448’ chp)anof) &1 S ktion wa MOF#E I dcid (50 mp, 0:38 mimol) WAHER febdRAE & () - s
90#y10%" y& () - | 10#10#10# 9>10%#&' () -, 99* MLQIAE g),- o _

9F8’ | 10%4+& spjutipn evaporated to dpmessoTheyregidye: yas dissolved dn peptgmitride (10 mL) with

ILS10%" ¥& ()~ | 1096 V& (e 1O - A D0 RN () :

7p!S oo 4 'é"%“—msg* %ga;br%cdﬁq{\%bﬁ%%md 3@1%@%%%‘@ OuTHERt B, A3 pollected by
'9%0:’/531/0%;5 ( gﬂ?&&;ﬂtﬁ?s'bylgﬁ'ol('n)g (5? %)WW”.I:?We of)the ﬂmgwﬂa;)?s@%mf esal soliid]|"H: vU410
o' 100"y (MRPMEQ: § 245 1D, LTGRO St 04537 Brodls HDassta () -
90y #g10%&! 5 U 8 B T & "y G

oont BT 11 g S S 4 2y Y, X8 §‘§". EOL 18, B 2 9 28 (8D, 17 G

83;&‘ iggﬁ&: Esgﬁ),g né:!s g:/m.mé/é-)lf , 33), é%ﬂgln(,ﬂg);rl fMFg(zﬁs)g&m.omm)dL?,m&&( % ) 9
Wi ziiJdj tlﬁ] Kk| [ : yrAgeltiody %@e&’%ﬁ?}@ GO Bt ?’%ﬁgﬁn@%@é"%ﬁ: Fogd!

31 10%& () -C, 52.9Y; HIOOWAN,(14:339S, 1004& () - kkkk+k/ k>kkbA410# 9 9 10%& () -

ol " 10%t&’ () OFL1004t&’ ()- OmlO%t& ()- 9#gL0%t&' ()- 10#10%#kl NI | +mAm [ : A410#
of 1004& ()- 9SL0%t& ()- OL"100%t&' ()- 9 10%t&' ()- 9 109%t&' ()- 9

109%#& () - @ [: A410# 9& "1094& ()- 93(! 10%& ()- 99 YA0%H& ()-

o#! 1094& ()- O L10%& ()- 9L10%& () - oogpj ppaqqq| [ NA41010#10#10# 9Y>3
109%& ()- 9969! 10%#& ()- 9&410%*& ()- 919! 109%#& ()- 9Y. &LO%H& () -

I Snyr|de X 1 '  burin-9-1 1dnka I Sk
O 05geny) A8 BREAEE Armnb R iophopy il b - SYD DR bt i nbL
9" 10968 () -O-migugiethoxy-betaninglkphosphatgDeDagtrate Salt Gt t t QuTu| [ : NA41010

9% 1098& ()- 9l ("10%& ()- 93%10%& ()- 9#"10%& ()- 9f 10%& ()-

9" 109%& () - Tuuu/ v_vbvv|[: NA41010 97" 10%$& ()- 961095& ()- 934410%& () -
9y2" 1098& ()S,4R)-4-(BHaine)6-codopsapylasing-9 () piinsSmhcirylopesege-1-methanol  O-

(phenyl ethoxy-L-alaninyl)phosphate (157 mg, 0.29 mmol) was dissolved in ethanol. To

20 this solution was added D-tartaric acid (44 mg, 0.29 mmol) and the resulting solution
evaporated to dryness. The residue was dissolved in acetonitrile (10 mL) with heating. The
mixture was stored in the refrigerator overnight and solid collected by filtration to give 112
mg of a 53:47 mixture of the phosphate isomers as a solid; 'H-NMR (DMSO-dg): & 7.6 (s,
1H), 7.1-7.4 (m, 6H), 5.8-6.2 (m, 5H), 5.44 (m, 1H), 4.3 (s, 2H), 3.95-4.2 (m, 4H), 3.8 (m,

25 1H), 3.35 (broad s, 2H), 3.1 (m, 2H), 2.65 (m, 1H), 1.7 (m, 1H), 1.23 (m, 3H), 1.15 (t, 3H),
0.5-0.7 (m, 4H);>' P-NMR (DMSO-de): §; 4.00 and 3.67.

Example 6

30 (1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl methoxy-L~alaninyl)phosphate Diastereomers
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"Headi ng 1 d” ?i?%ﬁ’@’%}”&r(e) W&Eﬁdn‘ﬁl%}lﬁem’“é@édﬁ% Q}SPI(‘P)“OEF@M HHQJBSQ] c"

par agr aph FORIBAA (A PR L °W§§gﬁ%§hﬁﬁ6&@e§ b i e e R i

v{ Eed$+[ / Gené}p’&ﬂt}xmww’@{ pAE PMETAR6842Bx 1 AFRANBSBNsi b Ahe First isomer to clute had a

nprtvxz

niﬁ ;@_R[ La%%@n‘gl mA bd‘a‘?é;fep(gfagorélorygf solvents gave the isomer as a
A" Jb1t hgx @fite” s%ﬁh'}ﬁ%&ﬁ)m?é GID: 5 7.50 (s, 1H), 7.3-7.4 (m, 2H), 7.15-7.25 (m, 3H),

6.11 (m, 1H), 5.91 (m, 1H), 5.86 (s, 1H), 5.55 (m, 1H), 4.89 (s, 2H), 4.24 (m, 2H), 4.05 (m,
1H), 3.72 (s, 3H), 3.65 (m, 1H), 3.20 (m, 1H), 3.02 (m, 1H), 2.83 (m, 1H), 1.72 (m, 1H),
1.37 (d, 3H), 0.89 (m, 2H), 0.62 (m, 2H); *'P-NMR (CDCl;): § 3.07.
Anal. Caled. for C2sHsoN;OsP x 1/7 CHCl;: C, 53.25; H, 5.58; N, 18.00. Found: C,
20 53.27;H,5.69; N, 17.72.

The second isomer to ejute had 2 RT of 6.7 min and was 100% enantiopure; evaporation of
solvents gave the isomer as a white solid foam: '"H-NMR (CDCls): § 7.52 (s, 1H), 7.25-7.4
(m, 2H), 7.15-7.22 (m, 3H), 6.11 (m, 1H), 5.94 (m, 1H), 5.85 (s, 1H), 5.55 (m, 1H), 4.88
25 (s, 2H), 4.22 (m, 2H), 4.04 (m, 1H), 3.75 (s, 3H), 3.7-3.75 (m, 1H), 3.17 (m, 1H), 3.04 (m,
1H), 2.80 (m, 1H), 1.73 (m, 1H), 1.42 (d, 3H), 0.89 (m, 2H), 0.67 (m, 2H); ¥P-NMR
(CDCls): 6 3.0.
Anal. Calcd. for Cy4H30N;0sP x 1/5 CHCl3: C, 52.71; H, 5.52; N, 17.78. Found: C,
52.61; H,5.67; N, 17.53.
30
Example 7
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(18,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-

5 methanol O-(phenyl methoxy-L-alaninyl)phosphate (0.060 g, 0.11 mmoles) was suspended
in solution of 40% aqueous methylamine (60 ml) and stirred at room temperature for 18
hours. The volatiles were removed by spin evaporation in vacuo and the residue was
dissolved in water (50 ml), extracted with dichloromethane (2x50 ml) and purified by
anion exchange chromatography on a Sep-Pak® Vac 35cc Accell™ Plus QMA cartridge

10 (Waters Corp., /N WAT054725) (HCO;" form) with an aqueous ammonium bicarbonate
buffer (0 - 0.5 M gradient, 1 L). The appropriate fractions were combined and the volatiles
were remove by spin evaporation in vacuo. The residue was twice dissolved in deionized
water and spin evaporated in vacuo to give (18,4R)-4-(2-amino-6-cyclopropylamino-9(H)-
purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl N-methylamino-L-alaninyl) phosphate

15 as the ammonium salt. This salt was dissolved in deionized water and passed through a
Sg:p-Pak0 Vac 20cc Accell™ Plus CM cartridge (Waters Corp., P/N WAT054675) (Na*
form) using deionized water. The appropriate fractions were combined and lyophilized to
give 0.026 g (46% yield) of (1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-
cyclopentene-1-methanol O-(phenyl N-methylamino-L-alaninyl) phosphate sodium salt 2.2

20 hydrate as a white solid: : MS (ES’) m/e 449 (MH).

Anal. Calcd. for C;sH2¢NsNaO4P * 2.2 H;0: C, 42.22; H, 5.98; N, 21.88. Found: C,
42.36; H, 5.77; N, 21.66.

Example 8

25
(1S,4R)-4~(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol

O-(phenyl N-cyclopropylamino-L-alaninyl) phesphate Sodium Salt

(18,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-

30 methanol O-(phenyl N-cyclopropylamino-L-alaninyl) phosphate sodium salt was prepared
by a method analogous to that used to prepare (18,4R)-4-(2-amino-6-cyclopropylamino-
9(H)-purin-9-yl)-2-cyclopentene-1-methanol O-(pheny! N-methylamino-L~alaninyl)
phosphate sodium salt except that the 40% aqueous methylamine solution was replaced by

SUBSTITUTE SHEET (RULE 26)
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a solution of cyclopropylamine (5 ml, 72 mmoles) in deionized water (50 ml).
Lyophilization of the combined fractions gave 35 mg (58% yield) of (1S,4R)-4-(2-amino-
6-cyclopropylamino-9(H)-purin-9-y1)-2-cyclopentene-1-methanol O-(phenyl N-
cyclopropylamino-L-alaninyl) phosphate sodium salt 2.5 hydrate as a white solid: MS
(ES") m/e 475 (MH).

Anal. Calcd. for C;0H23NgNaQ4P - 2.5 H,0: C, 44.20; H, 6.12; N, 20.61. Found: C,
44.27; H, 5.81; N, 20.49.

Example 9

(18,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl N,N-dimethylamino-L-alaninyl) phosphate Sodium Salt

(18,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-
methanol O-(phenyl N-dimethylamino-L-alaninyl) phosphate sodium salt was prepared by
a method analogous to that used to prepare (1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-
purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl N-methylamino-L-alaninyl) phosphate
sodium salt except that the 40% aqueous methylamine solution was replaced by a 40%
aqueous dimethylamine solution (50 ml). Lyophilization of the combined fractions gave
39 mg (59% Yield) of (18,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-
cyclopentene-1-methanol O-(phenyl N,N-dimethylamino-L-alaninyl) phosphate sodium
salt trihydrate as a white solid: MS (ES") m/e 463 (MH)).

Anal. Caled. for CigH2sNgNaO4P * 3.0 H,0: C, 42.22; H, 6.34; N, 20.73. Found: C,
42.40; H, 6.01; N, 20.51 |

Example 10

(1S,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol
O-(L-alaninyl) phosphate Disodium Salt

(18,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyciopentene-1-

methanol O-(phenyl methoxy-L-alaninyl)phosphate (0.5 g, 0.95 mmoles) was suspended in
solution of triethylamine (30 ml) and deionized water (30 ml) and stirred at room

SUBSTITUTE SHEET (RULE 26)
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temperature for 18 hours. The volatiles were removed by spin evaporation in vacuo and
the residue was dissolved in water (50 ml), extracted with dichloromethane (2x50 ml) and
purified by anion exchange chromatography on a Sep-Pak® Vac 35cc Accell™ Plus QMA
cartridge (Waters Corp., P/N WAT054725) (HCO;" form) with an aqueous ammonium
bicarbonate buffer (0 - 0.5 M gradient, 1 L). The appropriate fractions were combined and
the volatiles were remove by spin evaporation in vacuo. The residue was twice dissolved
in deionized water and spin evaporated in vacuo to give (1S,4R)-4-(2-amino-6-
cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol O-(L-alaninyl) phosphate
as the ammonium salt. This salt was dissolved in deionized water and passed through a
Sep-Pak® Vac 20cc Accell™ Plus CM cartridge (Waters Corp., P/N WAT054675) (Na*
form) using deionized water. The appropriate fractions were combined and lyophilized to
give 0.430 g (86% yield) of (1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-y1)-2-
cyclopentene-1-methanol O-(L-alaninyl) phosphate disodium salt 2.5 hydrate as a white
solid: MS (ES") m/e 436 (MH).

Anal. Calcd. for C)7H22N7Na;OsP * 2.5 H,0: C, 38.79; H, 5.17; N, 18.63. Found: C,
38.62; H,5.11; N, 18.43.
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Anti-Hepatitis B Virus Activity

Compounds of Example 1 to 10 were tested for anti- Hepatitis B Virus activity according
to the method described by Jansen, R. et al., Antimicrobial Agents and Chemotherapy,

5 Vol. 37, No. 3, pp. 441-447,1993. Representative ICso values were in the range of
0.017uM - 3.0 uM.

state stability of three salt forms of (1S, 4R)-4-[2-

-purin-9-vl]-2-cvclopentene-1-methanol O- n

The solubility and_solution/soli
amino-6-(cvclopro

-1 -alaninvl

lamino)-

10 etho osphate
The salts have handling and formulation advantages in that they are stable, free-flowing
crystalline solids that do not change composition, even at elevated temperature and
humidity. The free base of (1S, 4R)-4-[2-amino-6-(cyclopropylamino)-9(H)-purin-9-yi}-
15 2-cyclopentene-1-methanol O- (phenyl ethoxy-L-alaninyl) phosphate in contrast, is a

hygroscopic, amorphous solid foam that could not be crystallized.

Solid State]
Stability
(%)

0.INHCI PBS HPMC/Tween

Solid

Form Tm‘

Solubility
(mg/mL)

Stability
(%)

Solubility
(mg/mL)

Stability
(%)

Solubility
(mg/mL)

Stability
(%)

20

25

Free

Base

Amorphous
Hygroscopic

>5

69.1

0.054

98.5

0.04

97.6

93.7

Glutarate

crystals

>3

693

0.084

99.9

>0.25,<1

98.6

98.9

Fumarate

crystls

>5

70.0

0.086

98.5

0.22

983

97.1

Succinate

crystals

>5

66.0

0.069

99.8

50.25,<1

98.8

99.6

Solution stability = % of parent (AUC) after 27 hr at room temperature, normalized to initial AUC.
Solid state stability = % of parent (AUC) after two weeks at 60°C, normalized to initial AUC,

The free bases of the phosphoramidates of 2°,3’-dideoxy adenosine and 2°,3’-dideoxy-
2’,3’~didehydroadenosine are hygroscopic amorphous foams or gums. However, their

instability to acid prevents advantageous utilization of complexes with acids to form salts
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CLAIMS

1. A compound of the formula (I):

HN
7
Z
(") N N/l\NHz
Ar—O—P-—0
|
R5'-'l?l
RL—?—RZ
C
N\
R3-X/ N 0
5
wherein
Ar is an aryl group
10 R' and R? are each independently selected from the group comprising H, alkyl and
aryl groups,
X is selected from the group comprising O, NH, NR* and S wherein R* is selected
from the group comprising alkyl and aryl;
15

R’ is selected from the group comprising H, alkyl and aryl groups, wherein when
R' and R?® are each alkyl they may be linked to form a 5- or 6- membered ring;

and R is selected from the group comprising H, alkyl, aryl, heterocyclic and
20 polycyclic groups,

or a pharmaceutically acceptable derivative or metabolite thereof.
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2. A compound according to claim 1 wherein
Ar is phenyl or substituted phenyl.

5 3. A compound according to any one of claims 1 to 2 wherein R? is selected from the
group comprising ~CHj, -C2Hs and —CH,Ph.

4. A compound of the formula (II):

HN
/

ﬁ N N)\NHz
HO—P—0O

|
R5—-r?|
R1—-(|3—R2

C

N
3— 4 \o

10

wherein R', R, R%, R® and X have the meanings ascribed in Claim 1.

5. A compound according to any one of claims 1 to 4 wherein R! and R? are the same

15 or different and are H, -CHj3 or -CH;CH..

6. A compound according to any one of claims 1 to 4 wherein R' is H and R? is -CH;

or -CHz-Ph.

20 7. A compound according to any one of claims 1 to 6 wherein the C atom bearing R!
and R? is chiral.
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8. A compound according to any one of claims 1 to 6 wherein the compound has L

chirality with respect to the C atom bearing R' and R%.
0. A compound according to any one of claims 1 to 8 wherein X is O.
10. A compound selected from:

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol O-
[phenyl methoxy-L-alaninyl] phosphate
10 .
(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol O-
[L-alaninyl] phosphate diammonium sait

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl)-2-cyclopentene-1-methanol  O-
15 [phenyl benzyloxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol  O-
[phenyl methoxy-D-alaninyl] phosphate

20 (1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol  O-
[phenyl methoxy-a,a-dimethylglycinyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol  O-
[pheny} methoxy-L-phenylalaninyl} phosphate

25
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol O-
[phenyl ethoxy-L-alaninyl] phosphate

(1S,4R)-4-{2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
30 [phenyl methoxyglycinyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol O-
[phenyl] L-aspartyl dimethyl ester] phosphate.
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(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
[4-chlorophenyl methoxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
[pheny! tertbutyloxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6~(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
[Phenyl n-propoxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol  O-
[Phenyi n-butyloxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
[Phenyl i-propoxy-L-alaninyl]) phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyciopentene-1-methanol O-
[(p-(2",2"-dimethoxypropionic acid methy] ester) phenyl) methoxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol  O-
[phenyl (2-methylpropyl)oxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6~(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
[phenyl (2,2-dimethylpropyl)oxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
[pheny] 3-methylbutyloxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol  O-
[phenyl 3-pentyloxy-L-alaninyl] phosphate

18,4R)-4-[2-amino-6-(cyclopropylamino)-SH-purin-9-yl}-2-cyclopentene-1-methanol  O-
[phenyl methoxy-L-valinyl] phosphate

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 00/18778

17 March 2003

122

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene- 1-methanol
[phenyl 3,3-dimethyl-1-butyloxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-y1]-2-cyclopentene-1-methanol
[Phenyl n-pentyloxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol
[Phenyl cyclohexyloxy-L-alaninyl] phosphate

(1 S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-y1}-2-cyclopentene-1-methanol
[Pheny! cyclohexanemethoxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol
[Pheny] methoxy-3-cyclohexane-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol
[4-bromophenyl methoxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol
[phenyl diethoxy-L-aspartyl} phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene- 1 -methanol
[phenyl methoxy-L-methionyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyciopentene-1-methanol
[phenyl methoxy-L-leucinyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol
[phenyl methoxy-L-prolinyl] phosphate.

(18,4R)-4-[2-amino-6-(cycloproylamino)-9H-purin-9-y1}-2-cyclopentene-1-methylene-
[pheny] dibenzyloxy-L-aspartinyl] phosphate
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(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol O-
[pheny] 4-methyl-1-pentyloxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
5 [phenyl cyclopentylmethoxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-SH-purin-9-yl]-2-cyclopentene-1-methanol  O-
[4-fluoropheny] methoxy-L-alaninyl} phosphate

10 (1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol O-
[4-iodophenyl methoxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
[phenyl dimethoxy-L-glutamyl] phosphate

15
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-y1}-2-cyclopentene-1-methanol O-
[phenyl methoxy-L-tryptophanyl] phosphate '

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol O-
20 [phenyl methoxy-L-isoleucinyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol  O-
[phenyl cycloheptanyloxy-L-alaniny]] phosphate

25 (1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol O-
[pheny] cyclobutylmethoxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol O-
[pheny] cyclopropyimethoxy-L-alaninyl] phosphate

30
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
[phenyl cyclobutyloxy-L-alaninyl] phosphate
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(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2~cyclopentene-1-methanol
[phenyl cyclopentyloxy-L-alaninyl] phosphate

(15,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol
[phenyl phenethoxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol
[phenyl 3-phenyl-1-propoxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol
[phenyl 4-phenyl-1-butoxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol
[phenyl 2-cyclohexyl-1-ethoxy-L-alaninyl] phosphate

(15,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol
[phenyl 3-cyclohexyl-1-propoxy-L-alaninyl] phosphate

(15,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol
[phenyl 4-cyclohexyl-1-butoxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol
[phenyl methoxy-o~ethyl-L-glycinyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol
[phenyl methoxy-o-phenyl(RS)glycinyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol
[phenyl methoxy-o-propyl-L-glycinyl] phosphate)

(18,4R)-4-[2-dmino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene- 1-methanol
(I[phenyl methoxy-a-butyl-RS-glycinyl] phosphate
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(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol O-
[p-phenoxyphenyl methoxy-L-alaninyljphosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-
5 [p-phenylphenyl methoxy-L-alaninyl)]phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O--
[4-hydroxyacetophenone methoxy-L-alaninyl] phosphate

10 (1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol O-
[4-butylphenyl methoxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol  O-
[p-methoxyphenyl methoxy-L-alaninyl] phosphate

15
(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol  O-
[p-propoxyphenyl methoxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol O-
20 [phenyl methoxy-a,a-cyclopentylglycinyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene- i-methanol O-
[phenyl methoxy-a,a-cylohexylglycinyl] phosphate

25 (1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol O-
[phenyl methoxy-a,a-cylopropyiglycinyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol O-
[p-(methoxycarbonyl)phenyl methoxy-L-alaninyl] phosphate

30
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol O-
[p-(trifluoromethylthio)phenyl methoxy-L-alaninyl} phosphate
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(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol  O-

[p-(2-methoxyvinyl)pheny] methoxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyciopentene-1-methanol
[p-(2-phenylcarbonylvinyl)phenyl methoxy-L-alaninyl] phosphate

(1S,4R)-4-[2-amino-6-(cyclopropylamino)-SH-purin-9-yl]-2-cyclopentene-1-methanol
[p-(2,2-dicyanovinyl)pheny]l methoxy-L-alaninyl] phosphate

(18,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol
[o-(carboxylate ethyl ester)phenyl methoxy-L-alaninyl] phosphate

(18,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol
(pheny! cthoxy-L-alaninyl) phosphate succinate salt

(1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9yl)-2-cyclopentene-1-methanol
(phenyl methoxy-L-alaninyl) phosphate succinate salt

(1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol
(pheny! ethoxy-L-alaninyl) phosphate fumarate salt

(1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyciopentene-1-methanol
(pheny] ethoxy-L-alaninyl) phophate glutarate salt

(18,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol
(pheny! ethoxy-L-alaninyl) phosphate D-tartrate salt

(18,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol
(phenyl methoxy-L-alaninyl) phophate diastereoisomers

(1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yI)-2-cyclopentene-1-methanol
(pheny! N-methylamino-L-alaninyl) phosphate sodium salt
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(18,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene- 1 -methanol O-
(phenyl N-cyclopropylamino-L-alaninyl) phosphate sodium salt

(18S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene- 1-methanol O-
(phenyl N,N-dimethylamino-I-alaninyl) phosphate sodium salt

(1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methanol ~ O-(L-
alaninyl) phosphate disodium salt.

11. A compound according to any one of claims 1 to 3 or claim 10 or any one of claims 5 to
9 as dependent on any one of claims 1 to 3 for use in a method of treatment, prophylaxis or

diagnosis.

12. Use of a compound according to any one of claims 1 to 3 or claim 10 or any one of
claims 5 to 9 as dependent on any one of claims 1 to 3 in the manufacture of a medicament for

the treatment or prophylaxis of a viral infection.

13. Use of a compound according to claim 12 wherein the viral infection comprises HIV.
14. Use of a compound according to claim 12 wherein the viral infection comprises HBV.
15. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 3 or claim 10 or any one of claims 5 to 9 as dependent on any one of claims 1 to

3 in combination with a pharmaceutically acceptable excipient.
16. A composition according to claim 15 in a form for oral administration.
17. A process for the preparation of a compound according to any one of claims 1 to 3

or claim 10 or any one of claims 5 to 9 as dependent on any one of claims 1 to 3 comprising

reacting a compound having the formula
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with a compound of formula

10 il
ArO—P—Ci

yR®
?R" R2
COXR3
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