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EP © 182 024 Bl Description The present Invention relates to conpounds
having antiviral activity, processes for their preparation and

phar maceuti cal conpositions contai @ 182:024BH EP- A- 108285 (The
Vel | cone Foundation Limted) discloses purine derivatives having antiviral
'aetrvrty The npound 9- (4-hydr oxy- 3- hydroxynethylbut 1-yl') guanine of .

formul a [err] 20 I's disclosed In Synthetic Comrunications, 2(6),
345- 351 (197 but eutlcal t|V|t as. been | ndicated for. the
conpound | q‘ @U‘f?ﬁ 8‘6’5’@#{ '5' ropasE Wrﬁgﬁ@mﬂan%f
formul a (
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of anal ogues o e Cco %‘9 fhy'?o "U\)y has u ful oral
absorption properties and is convertedo n vrvo to t he conpound of fornula
(A) which has anti-viral activity. Accdfding to the present invention there
I s provigded a conpound of fornulg 35 [err] 40 or a salt thereof,

wherein [err] and [err] are ea i nflepend | y hydrogen, acyl or phosphate,
provi ded that when one of [err|]\is hose?jf%, t he other |s hydr ogen; or
[err] are joined together to for f. gr oupl A)y cyclic carbonate
group or a cyclic phosphate grouE Acyl groups %or - [err] are those where
the growp [err] is a pharmaceuti aI | y acceptabl e 45 carboxylic ester group
which are 0 so 2 2 R3C- where [err] is
[err] a[kyl, [err] alkoxy, or op lonal ly substit uted aryl. As used herein
the term aryl’ includgg-RhEgp LClymay optionally substituted with
one or two 55 groups sieali)ect edsdf—rgﬁr [etr 4 al Kyl , [err]al koxy or halo such as
fluoro & chloro. Preferably [err] is net hyI ethyl, propyl, net hoxy, or

Fﬁ,fn | . Suitably when [err]and [err] are ned t oget her, thea)( EP O
182 02 4 Blis J‘i@?l? é’h Synthefie Capm mcations. 2(6), 3 351 {1972) but no pharmaceutic activity has been

cated for the compounid in this document. We have subsequently shown that the compound of formula
(A) doses have pharmaceutical activity, and this is disclosed in EP-A~141927 (Beecham Group p.l.c.).
25 We have now prepared a series of analogues of the compound of formula (A) which has useful oral
absorption properties and is converted in vivo to the compound of formuia (A) which has anti-viral activity.
According to the present Invention there is provided a compound of formula (f)
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. or a salt thereof, wherein Ry and Rz are each independently hydrogen, acyl or phosphate, provided that
when one of R or Rz is phosphate, the other is hydrogen; or R; and Rz are joined together to form a cyclic
acetal group, a cyclic carbonate group or a cyclic phosphate group.

Acyl groups for Ry and Rz are those where the group RiO- or Rz0- is a pharmacsutically acceptable
45 carboxylic ester group which are

0
|

50 : R3C-

where Rs is C1-s alkyl, C1-s alkoxy, or optionally substituted aryl.
~ As used herein the term 'aryl' includes phenyl which may be optionally substituted with one or two
56 groups selected from Ci-s alkyl, Ci—s alkoxy or halo such as fluoro or chloro.
Preferably Rs is methyl, ethyl, propyl, methoxy, or phenyl.
Suitably when Ry and Rz are joined together, they



5 -constitute a group A suitable exanple of a conpound of forrmula (I) is
t.he corrpound where one of [err] is_ (HQ2-P-_and the other is hydrogen. In
the case of conpounds of fornula ('? 0 P48 one of [err] Is an acyl or
phosphate group, the 15 conpound exists in two enantioneric forns. The

~iznvention includes both enantie@ers in-sojated fonm and m xtures thereof.
The conpounds of th i nventi on &y HEim B a’ﬁ%l‘?‘?ﬁ(—?&&ﬁ cﬁ”%\\éli@drat es
and. it is |n"sanﬁeds@;ﬁm( )y .forms are enconpassed by the expression

- conpound of formula”“(l)" used herein. Salts of the conmpound of fornula (I)
.are- pre;feragg!t har rraceutlcal I y accept abl e, but non-pharmaceuti- 20 cally
accept abl e% t.he of the sent . Ln tlon si nce
t hese are useru leas |p?ﬂ°2(rgr?e esff?rﬁ’u't%ﬁ'g‘gprecﬁrg ar ?g?legeo?"a%aYna éuti cal | y
~accept abl e conpounds. Exanpl es of pgl?é?acgutlcally acceptabl e salts of the
conmpound of forrmula (lI) are acid ad Salts formed with a

phar maeeuti cal |y acceptabl e acid such as hydrochloric acid, orthophosphoric
acid and sul phuric acid. 25 When the Conpound of fornmula (I) contains a
phosphate group suitable salts include metal salts, such as al um nium

al kal i "glm"s"éhewhweﬂvnas sodi um or pot assium alkaline earth metal salts
such as cal & Y1ec&5@ ofaeiProunds of fauia wisraimensrof Supsfs {suanagyl arbrsphate aroupt e
for ex asnp‘?%“’l"f? s°é's'6\n"l |°B§N8?"‘°é'f’ If‘gf'l“&rﬁ“ﬁé"é""?a'bﬁc'%s P SPHYPraaT Wé“'a“d fom snd

hydr oxy- 18 b H S g 1 1 fenced ity

bi s- (2- hygd & %(D% u g drfﬁ éﬁ
compounds %"gx% T "' s"’" % i’g .§ Seopi LUV Brb Rt 1
g’/'a) purl n(ea c%%ﬁé)s ;?a %‘3 635 are useful as
2-amn "t;@i%ﬁ hcéh‘y%& %Mcsﬁls @ﬁ%ﬁﬁﬁi qﬁnm)ﬂ b)paHJ hditPaddition salts

2- am no Yolmed (vithZa %%E&E‘ﬁﬁc‘aﬂy Acdabieniét eia- S0k @5 MYdrbehidHE |88 orthophosphoric acid and
2- am no- SulpAariea8i@l onyl oxy- 3-propi onyl oxynet hyl but - 1-yl) puri ne;

2- ami ngy 9- ( bRy it sHENNIRQH YoredinaYd shdéphdte olp BBHIS salts include metal salts, such
2- am no- Sesfeivainibe ikalieta ssbuen< 36 8kIN | 0P pétastiunt) difAliHel dafh metal salts such as calclum or
2- am no- SmdghediiytlindaynmbniDiyiché eobstitRtbdn SirhinbHiund saith, )idhekaniple those[With T84l lamihes such
2- am No- Sas(treiitylaching Xtyrdidxylgwlsr @lkylamings/dubhibs Lhydiohkyeiylanne, bie-2-hidrpdattylaaine or aind
phar maceuehphdiygthydle apiv@bl e salts thereof. The conmpounds of the present

| nvent soon aPeitaple cerpourds lof/formmas (D include;t he treat nent of infections caused by
her pes Vi r@@Gmo-%ﬁrbwromﬁﬁnmmme@vlhmMrhpwge 1, herpes sinplex type 2 and
vari cel | a 2ssine-(¢reatpxed-aceipxymethiiglylputinee present invention al so provi des
a conpound 2eminedrifragsipxy-phy Qﬁ?"me ﬂ ﬂe{&@ﬂﬂq'cal |y 45 acceptable salt thereof,

for use as 2&@"5@(@'@\?’% Y!QH@S' é‘M RPU®: par ti cul ar for use in the
t r eat n¥nt ram{fo8-e-(5.2+f "°" formula (1) wherein [err]
are both hyt Dg rropig]ny 'PEOH'Q?V pr _H?ué'ﬁadr ed by hydrol ysing the

1, 3-di oxan enzoygoxy- H 3? i(e) methyl ut- %y )émm 1)

U, 2-amino-9-(4-hydroxy-3-hydroxymethylbut- ~yl)purine 4'-phosphate;
40 2-amino-9-(4-hydroxy-3-hydroxymethylbut-1-yl)purine 4': 4"phosphate;
and pharmaceutically aceptable salts thereof. ,
The compounds of the present invention are potentially useful in the treatment of infections caused by
herpes viruses, such as herpes simplex type 1, herpes simplex type 2 and varicella zoster viruses.
Accordingly, the present invention also provides a compound of formula () or a pharmaceutically
4 acceptable salt thereof, for use as an active therapeutic substance and in particular for use in the treatment
of viral infections.
The compound of formula (I} wherein Ry and Rz are both hydrogen or a sait thereof may be prepared
by hydrolysing the 1,3-dioxane ring of a compound of formula (Il)
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(I'1) [err] 15 and-subsequently, if necessary, converting the conpound of
formula (1) thus formed to the freEPI9$8 084 Blo a different salt thereof.
Preferably the hydrolysis of the conpound of formula (11) is carried out in
acid nmedi um conveniently aqﬁeous hydrochl oric acid. 20 The conpound of
formula (11)- is itself an e conpound of fornula (1) and nay be

) a
prepared by reducing a congbdundfjof fernula (111) 26 2 30 (111) 35
[err] The reduction Is prefra C iled out catalytically, using
pal | adi ym on-charcoal, and tfhe su §equ 2 hydrolysis to the conmpound of
¥

formula (1) may be conveni engg erfornmed directly on the reaction product
40 m xture. The internedi ate {c und of forrmula (111) may be prepared by
treating a conpound of forrmu@B(IV) [err] CH3

2 50 with a conpound of fdeMyla ¢¥g 56 4 EPO 182 024 Bl [err]

(V) [ers] The reaction may b€ catried out in an i {gat) organi c sol vent,
preferably di methyl formam dé&~\¢N "t he

CH3 Cl'l3

16 and subsequently, if necessary, converting the compound of formula () thus formed to the free base or to a

different salt thereof.

Preferably the hydrolysis of the compound of formula (If) is carried out in acid medium, conveniently
aqueous hydrochloric acid. _

The compound of formuila (lI) is itself an-example of a compound of formula (I} and may be prepared by
reducing a compound of formula (i)

Cl
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The reduction is preferably carried out catalytically, using palladium-on-charcoal, and the subsequent
- hydrolysis to the compound of formuila (f) may be conveniently performed directly on the reaction product
W w0 mixture.
The intermediate compound of formula (lll) may be prepared by treating a compound of formula {(IV)

s ° CH
45 : 2
CH —~——— SIS (1V)
\ / (CH,) ,—Br
| CH, o cH,
50 ’
with a compound of formula (V)

56



presence of. an inorgani c base, preferably potassium carbonate. The conpound
of fornula (1V) may-itself be prepared bébrom nati ng a conpound of fornula
'(VI) 15 20 [err] 25 The reaction is Bt M Blcarried out by treating the
conpound of formula (V) with carbon tetrabrom de and tri phenyl phosphine in
ansorgani c, aprotic solvent such_as dinethylformam de. The conpound of

formul a (VI) may itself be prep(r‘:!ed by treating a conpound of fornula (VI1)
30 (M) [err] with 2,2-di met hodypropane and p-tol uenesul phonic acid In the

presence of acetone or refyy an. Conpounds of fornula (1) wherein

[err]are gacyl groups or@ i ned toget her to forma cycl {¥340 carbonate
group can be prepared byMg ti of a conpound of formula (VIII) [err]

(V11 ) wherein [err]are he satfg or dlfferent acyl groups, or [err] are
j oi ned together to form alcycl i c car bW 3t e group. 5 EP 0182 024 Bl

Sui tabl e acyl .groups for Lerr] and [err] include groups [err] as

her ei nbefiore defined. 10 The reduction is suitably carried out under
condi tions described above for the reduction of a conpound of fornula
(1'1'1). Conpouiilks readtioh avagrdeacafrib)l owhipr @i inerf ergajic aplesnt Eydferahlyo dipsthgitormddde, in the
convert ed 't memnee@fipoinerganigfbasep pratatably pbipssiimecadionatd.err| and or [err] are
hydrogen by cdheqempéund af forrwiadly) aey itsaif be prepared kyl bretwieatind acdmpoundroblosmstae®l) For
exanpl e, " eaction with nmethanolic amonia can be used to effect conplete
‘deacyl ation to yield 15 conpound of formula (1) wherein both [err]and [err]

are hydrogen. %ﬁ ti on oM-t-R—a—wt-d—base- § ch as pot assi um carbonate can
result in partia ylation to produce 2conpound of fornula (1) wherein

one of [err] is hy gen and the ot her n _acyl up. Qﬁp‘pocm:d)s of
formula M11), may'\e prepared bytreatrﬁ {he co%’gmﬁm- fornula (V) as
her ei nbef ore defi nfd, vc\gth a conpound of or rruI a (X) 20 25
CH
3 .

25

The reaction is preferably carried out by treating the compound of formula (V1) with carbon tetrabromide
-and triphenylphosphine in an organic, aprotic solvent such as dimethylformamide.
The compound of formula (V) may itself be prepared by treating a compound of formula (V1)

30

HO-CHj |
>ca-(caz)2-on __ | ©(viI)

HO~CHg

_ with 2,2-dimethoxypropane and p-toluenesulphonic acid in the presence of acstons or tetrahydrofuran.
\_/ Compounds of formula {I) whersin Ry and Rz are acy! groups or are joined together to form a cyclic
40 _carbonate group can be prepared by reduction of a compound of formula (Vi)

50 (CHZ) 2

R,OCH, - CH ~ CH,ORg

(VIII)
56

wherein R, and Rs are the same or different acy! groups, or R+ and Rs are joined together to form a cyclic
carbonate group.



. PO _
‘[err] 30 In which R4 and [err] are as defined in formula (M1I1) and Zis a
"l eaving group such as G, Br, or |, preferably Br. The conpound of fornula
(V). I's a known conpound. Conpounds EF0182024/81 (X) in which Z Is brom ne may
be prepared by bromi nating a conpound of formula (Xi). 35 R4 OCH2 40 [err]
4b preferabl§,g%/{ treatment with carbon tetrabrom de and triphenyl phosphi ne
In an or gani Buitatippey Preurs Spnfladpd R BIRYPCAOUBY et hy| f or mani de.  Conpounds  of
formula (X) In which Zis d or |I nay be (grepared i n an anal ogous manner.
Compounds of fornmula (XI) in which [err] and [err] are the sane and are
acyl grgups may be prepared according to ihe foll owi ng schemati c process:

0 182 024 Bl [err] [err] 10 or 4 [err]
(XI) 20 wherein [err] is a renovable pr%tectlng group. Suitably [err] is a
group renmovabl e by hydrol ysis or hydrogenol ysis. 25 Preferably [err] Is
~a group reng a@ g??h%/éjrogenol ysis such as benzyl. This group can be
renoved ,,bfs f n.the
presence ﬁ‘ agl’ u?ﬁ' ca‘F%orge%ca % p%cudrég&sgbg © or rm ‘%")af SRS n

pr epar ed l?é/rmﬁ R arfdy '&tr@e al deacy tlo processes.
(XI'1) wher F% Qx eahtﬁ:nawitﬁeﬁigﬁn% n to yield
car bonytsd|cb,m, QJWormé‘lQ !) Wheref? ot rﬁﬁh 'a d ¢ rﬁd&&%h %&ht ﬁ-‘uldOB&BesGéH 1Y)
group [ er rgbtassil® cdrfngb lcailrebdit i Phrkial AbatyIgdh 'id Leyh chripoBind 8t YorRii8 @y WHeremQWny 8t
such as pyH;icd ROR hpdirogbnlaRd e bbiE Bn &yidrém O - [err] conveniently at ambi ent
t enper at ur e. Compounds of formula (VIil), may be prepared by treating the compound of formula (V) as hereinbefore
defined, with a compound of formuia )

J??
[err] and[effoé éslo?npﬁﬁla oé %Lrbiﬁr té?:dfﬁ%fd?a gﬁ gi:ga a&eﬁ 192 WRpSTRY of €
i aae

N 20
R,OCH
47772
25
30 whuch Rs: and Rs are as defined in formula (VIll) and Z Is a leaving group such as Cl, Br, or |, preferably
Br.
The compound of formula (V) is a known compound
Compounds of formula (X) in which Z is bromine. may be prepared by brominating a compound of
formula ).
35
R 4 O(:H2 \
\/ CH-(CH,) ,~OH
40 / 2°2
i RSOCH ‘
2 (XI)
% preferably by treatment with carbon tetrabromide and triphenylphosphine in an organic, aprotic solvent,
such as dimethyliformamide. _
Compounds of formula (X) in which Z is Cl or | may be prepared in an analogous manner.
Compounds of formula (XI) in which Ry and Rs are the same and are acyl groups may be prepared
50 according to the following schematic process:

55



~The ‘above descri bed processes for preparing the conpound of formula (I11)
and conpounds of fornmula (VIII) ar%fatgia% i sc] osed In Published European
Eur opean Patent Application No. 01 .g?ﬂoér{)ounds of formula (1) wherein
[err] and/or [err]is acyl nmay be prepared by esterifying a conpound of 40
formula (1) wherein [err] and [err]is hydrogen by conventional nethods. |f
necessary dugg - eft e Kl I g@n cess I hge [1er andagptional |y
al so one of gdl%rmsété’ra?]eﬁérguggq%?qi?e?{)noﬁot ect!ed%ﬁééés)uﬁggﬁgzg?gtﬁécti ng
group such as tritgl or nononethoxytrityl. The product Is ggiiguently
oeprotegted for exanple by treatnent with acid such as ace i4d. For
exanpl e, conpounds of formula (1) wherein [err] and/or [er¥]- is a
carboxylic estgtoggoup nay be prepared by reaction of a conpound of fornula
(') which has been B\oogi(gnablbngrote t S descri bed above with (a), an
appropri ate ca;%)oxyy'aci €hior Bde o afﬂ?%lg@’é@ﬁgbg%i c acid
anhydri de or (R)oO approprli at e carboxyli @¥cid in the presence of a
dehydrati ng agent ch as i cycl ohexyl d® i | m de (DCC ). npounds of
formula (1) wherein [err] florma cyclic &rbonate group &X%Ibe prepared by
reaction of a corg)ound of rmula (1) wherein [err] and [err] are hydrogen
and the [err]2 gzcmqﬂ#' optionally 50 protected: w th phosgene or
1.1-carBonyl dii m dazofe, & ﬁgé a t@?-l if necessary deprotecting the
product. Suitabl & protectin Sr gg the [err] group include trityl and
monoret hoxytrit B Q@@H4E€scri bed above. The reaction is suitably carried out
in a dry organic solvent such as (R)fr,idi ne at a tenperature of from/[err]
conveniently at anbient tenperaturée. Conpounds of formula (lI) wherein one
_ of‘\‘[,-errfa i s phosphate or [err] and R2 together forma cyclic 55 phosphate
can be prepared by treating a conpound formula (XII1) 7 EP0182024B1

[err] ""“erﬁJerin% id & refholth L SLOUP and [err] and [err] are hydrogen or
a protect'ngs&&ayﬁseggvaugfgﬁi%? Gro ;isiﬁwo choy@, Lerrlis hydrogen; with
a phosphor Y Bleferily 3 W1 gdilre P thzg'o ehol uEl’?és Shﬂwl.%ﬁcg;duﬂgaﬁ Sorinbvdl by
product .  \iamnticRsl ethBdod sxérhgle BY @ing Rldiogat G 1RE Bidsende &apatdaium/eaBEH Galafst.
conmpound s PhRsbUARCDF forriis B WheRIORE&rdi FJar8 lidéR Sodefher babrinl 2 Bytid Gdrbdnatd group
[err], aremiyHdelpydpared byieaEbRE20sMbdund Jokmuld @y ot ecti on of the resul tant
product can then be effected by treatnent with acid such as acetic acid. A
sui t abl e phosphoryl ati ng agent i s phosphorus oxychloride, optionally in the
presence of a base Qggaﬂgq agupYcHdi)3eORgh addi tion, (¥&h) one of [err] or
[err] is a protecting groua cyanoethyl phoesphoric acid .can be enployed as a
phosphoryl ating agent In order to produce a conmpound of formula (I) wherein
one of [ erwhereinsRsih e hprkinbeiore défiped witharthpspanegeroGil ¢ rarbdnyldimidazolatant therepfter fif desired
‘cyanoet Py | repeuingphropriotecting igibup £ ¢ Treareastionnistsitablyuestried ogthinmandry orgeaic wpivephsueh @b ds
t he ammoni Ryridiret g tegiporalyee qb frem Bha bR ceenmeanieptly gt mabipntiemeersiwduct . Conpounds of
formul a (Xl | e abaye deacribedpsegeasys oy Prspesing thej compeynd 8f femuedlihenrdsPmpeings of dornyly
wher ei n. [ €M) arg,plep dissjoped in Bu Vg@? E%E?P,a“ Egpraan BpMtArplicatiop Ne« Q181937 th a trit !
ok_nmonopet hoXyRrorRdy|of ipamuia@ veeren §“%rﬂ8r1%f‘f¥l?&‘gy be prepared by esterifying a compound

formuta (l) wherein Ry and Rz is hydrogen by conventional methods. If necessary during the esterification
process the -NHz group and optionally also one of the -ORs,or -ORz groups may be protected by a suitable
protecting group such as frityl or monomethoxytrityl. The product is subsequently deprotected for example
by treatment with acid such as acetic acid. For example, compounds of formula () wherein R10- and/or
R20- is a carboxylic ester group may be prepared by reaction of a compound of formula (I) which has been
4 optionally protected as described above with (a), an appropriate carboxylic acid chioride or (b) an
appropriate carboxylic acid anhydride or (c) an appropriate carboxylic acid in the presence of a dehydrating
agent such as dicyclohsxylcarbodiimide (DCCI). .
Compounds of formula (1) wherein R: and Rz form a cyclic carbonate group can be prepared by
reaction of a compound of formula (I) wherein Ry and Rz are hydrogen and the NH2 group is optionally
80 protected; with phosgens or 1,1-carbonyldiimidazole, and thereafter if necessary deprotecting the product.
: - Suitable protecting groups for the NHz -group include trityl and monomethoxytrityl as described above. The
reaction is sultably carried out in a dry organic solvent such as-pyridine at a temperature of from 0" -50" C,
conveniently at ambient temperature. :
Compounds of formula (I) wherein one of R1 or Rz is phosphate or R: and Rz together form a cyclic
§§ phosphate can be prepared by freating a compound formula () :




ylrityl chloride. Alternatively conpounds of formula (1) wherein [err] are

joined together to forma cyclic 30 phosphate can be prepared froma

_ corrpound of formula (1) wherein oncERO 1B2024Bbr [err] is phosphate and the

ot her is hydrogen by cyclisation of the nonophosphate for exanpl e using

 di cycl ohexyl car bodi i m de. Corrpounds of formula (1) wherein one of [err] .or

[err] is acyl and the othe «J[ ogen or [err] and [err] together forma

cyclic acetal can be prepg oY TONCt | ng a conpound of fornmula (1) wherein

' ' ay ound of formula (XIV) 35 [err] 40
V\/nereins[err] is [err] alky

[err] and R2 are hydrogen

7is [err] alkyl mis 0,1 or 2, and
nis annteger of 2, 3 or 4 prowded that m+ n Is equal to 4, and
thereafter, if nis 3 or A( cgixdrol ysing the product. soXIII when a conpound
of fermula (1) in whcich | r?}shcetal is required, a conmpound of formula
(XI'V) wherein mis_2 and n s 2 is enployed. For exanple, when mis 2, nls
2 and [ERR] is netRgPCH fﬁécﬁ‘m'dgg‘goﬂ% t he conpound of formula (11) as
herei nbef ore defined; The reaction is suitably carried out in an inert
organi ¢ solvent such as tetrahydrofuran or N, N-di nethyformam de, in the
presence of an acid such as p-tol uene sul phonic acid. Were necessary the
subsequent wheyelr B4 g gipgotastinggréup apch Ragnsiduiae tvgdgen of s ippoteglingformup ipfoyidesithat prechf Beit
I n the ps etyefycie hydrogen: with & Phaseherviating, agept andrthereafierdhdasired deprotectingaegytianh orodust:
fornul a ( n Rerand |Ba @ 99aRela cysiic phosphigte comeqynd 8 @ropasda SuitRbla-pretentindoaieHss
by known bagd Rg or Rs ppacyriyh onymanemethgnsiynidpprogsotion f e sesyitpt pepduct can then be
phar maceut g? E“.!i@laé'dﬁﬁ"t%afﬂ'éra@%f be fornulated for use in
phar maceut | cél Su hﬂ.’i‘g Phoryipting Agers Pscﬁhﬂiﬂ us P’W“"ﬁ“’f’ﬁ PP\'?@‘F“VA%BE@PSW Pfﬁebase such
| pvent i &, rowd ceutic s i ti.0n h rlses
\ombound. & "ﬁrﬁa*ﬁ' kgt fgﬁ‘ef tar%r‘%gw %yqﬁgp o e S oo
t oget her lp °s§t: fq 8'3 8?)t a%’lm(?o &(8’9 | WA R or A

conposi ti . gﬁ} %Muﬁéﬂ?h ﬁ eEhEEthJ ric a&HES\E‘mEBd W?ou%m@&a
corrpounde m&, ,‘%ﬁumasaﬁwt%o h Jj,o onposi t1on
is In the fog uné!s G 0 ban B0 Prepared B 'pR: b lebihpoaki la'(§ Whersin Ry
formul at'i ngyqHy y& bifl 1o SXERPR! by rédfon’ At aliftyl b7 Ribino e%xﬁmm & sUth 84 1fRerioMBthox-
stearate, ,Q,q.ﬂrcm ridel act ose, glucose, rice, tlour and chal k. The conposition
may al so Rorfaivdly @6mpolidsadt fol@RSlly Whétein Ry and Rz are joined together to form a cyclic
ap Pphosphate can be prepared from a compound of formula (I) wherein oné of R: or Rz is phosphate and the
other is hydrogen by cyclisation of the monophosphate for example using dicyclohexylcarbodiimide.
Compounds -of formula (I) wherein one of Ry-or Rz is acyl and the other is hydrogen or Ry and Rz
together form a cyclic acetal can be prepared by reacﬁng a compound of formula (1) wherein Ry and Ry are
hydrogen with a compound of formula (XIV) .

(R10)mC(OR11 ) (XIV)

wherein
Rio is C1- alkyl,
45 Ry1 is Gi-5 alkyl,
mis 0,1 or 2, and
nis an integer of 2, 3 or 4 .
provided that m + n s equal to 4,
and thereafter, if n is 3 or 4, hydrolysing the product.

50 When a compound of formula () in which Ry and Rz is a cyclic acetal is required, a compound of
formula (XIV) wherein m is 2 and n is 2 is employed. For example, when m is 2, n is 2 and Ri¢ is methyl,
the product is the compound of formula (ll) as hersinbsfore defined. The reaction is suitably carried out in
an inert organic solvent such as tetrahydrofuran or N,N-dimethyiformamidse, in the presence of an acld such
as p-toluense sulphonic acid.

86 Where necessary the subsequent hydrolysis step is an aqueous hydrolysis preferably carried out in the
presence of an acid such as p-toluene sulphonic acid.

Compounds of formula (XIV) are known compounds or can be prepared from known compounds by
known methods.
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eyes For Autic oﬁ%‘icﬂ’l:o Q oBJﬁb&m fbrmpa* BHaRthcsa¥ally @cdepratiié) €ait
a dpignt!l ati ons may be

Cﬂnve“t ' P ok @Jn'mbﬁ n‘ﬁﬁlde dﬂmmrddrbytth@ ordf routeft@hureaﬁamrdyeba campelaseih lted
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uni t dosagehich fiavowing brcolbaring agantsamayfteradued iaforr hgupsaltiecaompenags mainlseibotpeasontes!

hi nsel f a wiitinglsterilel i carflerJeriinjakionre dosage unit m ght contain from50 ng to 1
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ef f ect i vie Jhese ferulations ey be pprventional fgenplatiens weall knoyn; in dheyagty w
20 g/ kg ofstandsesy/bagks of phanpaceutiga gndyosmgsics sueh as ey 995"'2*'%9' ¥ Pi*é'sv?ﬂ be%‘é'r‘ '
day. No t oXBoeksiapdyihe British Phagpacerasie i ndi cated at t he a descr %) E

level s. I n a Therpmessitierigiaapplicgtion fq,the PYﬂ?é'fW |b8ﬁ CPWS?@" §y°p '8?/?%’83 g’g‘”ﬂ?

..f°”pz;2?ﬁogct°f°¢fgtr§ré ﬁ@” ST D RS 2 '

éctions.P s jggﬁs'" '° d°serAs""?a I e’ nvent | onmg Bh s|;r€)fl e
135 2- An r?ﬁ' el i q%rz, abas il B} B 8r HEhiOHef): THA oFteidd
sol '.Ut'l on Ofdo n g Y(jnt’o 0 mglkg of bod welght per day or more
3- di oxang5-¥ I n et hanol 6 nd
cycl ohexene ' ouoraea .Maa&h&%&m&mba&%&&oow and the

sol ution was j ruH%ecassaer of7th$1wsrﬁron Rhefelfst ficided] WRNlidel f D Eorglndl HrSmUBO@NE)a
was added PRgmbddBricaR dékdpRBle Wab therebt] InXRsmeniictateddTla. mddivament! fort usein theisreatment of
filtered amilmmimagl through with nmethanol. To the filtrate was added 45
hydrochl gri c awpitshokifg\xamplesindsirateine inveritier. (0. 7nl ) and the sol uti on was
stirred for 30 minutes at roomtenperature. The solution was neutralised by
addi tion of aqueous sodi um bi carbonate and the solvent was renoved. The
resi due wagxgopie fi ed by col umm chromat ography on silica gel eluting with
- chloroform nethanol (5:1, 4:1) to afford
2-am no-%- ( 4- hydroxy 3 hydroxyrret hyI but-1-yl)purine as a crystalline solid
(1 50ny, Zat f A © 242 and 303 nm e[rr]max (KBr)
3320, 3210, 1640, 1610, 1580 50 [er r]; [err] [err] exchangeabl e, 2 x O,
'6.45 (2H, s D20 exchangeabl e, 2- [err] requires:

K./' Me thod A .

To a solution of 2-amino-8-chioro-g-[2-(2,2-dimethyl-1, 3-dioxan-5-yhethyllpurine. (0.54g, 1.756mmol) in
gthanol (10ml) and cyclohexene (20ml) was added 10% paltadlum-on-charcoal (400mg) and the solution
was refluxed for 7 hours. A further quantity of catalyst {200mg) was added and the solution was refluxed
overnight. The solution was filtered and washed through with methanol. To the filrate was added

45 hydrochloric acid (5M 0.3ml) and water (0.7ml) and the solution was stirred for 30 minutes at room
temperaturs. The solution was neutralised by addition of aqueous sodium bicarbonate and the solvent was
removed. The residue was purified by column chromatography on ‘silica gsl eluting with chioroform-
methanol (5:1, 4:1) to afford 2-amino-g-(4-hydroxy-3-hydroxymethylbut-1-yl)purine as a crystalline solid
(150mg, 36%), m.p. 156-158" C; Amax (H20) 242 and 303 nm; »max (KBr) 3320, 3210, 1640, 1610, 1580,

s0 and 1430 cm™!; & [(CD2)2S0] 1.47 (1H, m, 3'-H), 1.78 (2H, g, J 7.2Hz, 2'-H), 3.3-3.5 (4H, m, 2 x 4'-H), 4.12
(2H, t, J 7.4Hz, 1'-H), 4.42 (2H, t, J 5.2Hz, DO exchangeabls, 2 x OH), 6.46 (2H, s, D20 exchangeable, 2-
NH_2), 8.08 (1H, s, 8-H), and 856 (1H, s, 6-H); (Found: C, 50.81; H, 8.45; N, 29.82 %. C1oH15NsO2 requires:
C, 50.82; H, 8.37; N, 20.52 %).

40

Method B (alternative reduction reaction)

To a solution of ammonium formate in methanol (400m_l\£ . 3ml) were ‘added 2-amino-8-chloro-9-[2-(2.2-
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C 50.62: H 6.37; N 29.52 % . 55 Method B (alternative reduction
reaction) To.a soI ution of ammniumformate i n nethanol (400nM, 3m) were
added 2-am no-6-chloro-9-[2-(2,2- 9EP0182024B% 024 B1

di et hyl - 1, 3- di oxan- 5 yI )et hyl ] puri ne (90rrg, 0. Bmml) and 10%

pal i adl um and . t he fte
1.5 hours 3‘ ﬁ‘hl[ 6'" ngg%w “‘Eﬁ) ‘%i _d?i( a"'ﬁ'
et hyl | pur | aes%ve er rg Eurs redu 2-arh met 3-dioxan-5-yl)-
- 9-(4- Acet oxy a"cet oxy iyl but - 1-yl ) - 2- ami nopurine 10 A suspension of
9- (4- acef oxy- 3-acet oxynet hyl but-1 -yl)-2-anl no-6-chl oropurine (0.36g, 1
. Omol ) angx% gal | adi um on-charcoal (30ng) in nmethanol containing
amoni um f orré&te- (400nM , 10m ) was heated under reflux for 30 minutes. The
- mxture was allowed to cool filtered and the solvent renoved. The residue
was taken gu-Addtoyas-gd Wﬁﬁmtﬁﬁﬁygm,mpumtract ed twice with chloroform The
organi c ;payers Were connoined, 15 drted (magnesi um sul phate) and the
sol vent renDveguspéhsiah fob 1ac4-Boetotty-8aetoRyietiR IRE B P2 iMd-Byidituride Y0l38g,2t.0mmol) and
am nopur i neo% @alkSigm-oR-ofidcoalf8mRMgy St méthanslxbhtslfiing értmoniir igimaRC(@doaive ; T0mi)avae heatode
whi t e shi nyndet @iiexIor(30 .ndimdps. THEixture wras dBRed 10404l filthred arjdrisexsolviiit @ova The residue
(27,500). @dsitakeh uB IdWateraand the GBlutfor ektrab®Y twite Vithrahloroform. (TKBpiparBSidPars @dd Combingd,5,
1730, 1660 dristictinagresidm 1st®0dte)ranyl tie ddive(titdmorkd 19 efiord S-{#-acefxy-3-abdtoxymetyibuf-Py-2-t |
J 7.2Hz, 1emiphpuri®. (0.80g; 90%). Becrystalligatipi-Pm etflyl aletatd-hexans, gads Wiyt smmaesmzsgmmu
6- H) ; (me&?-"t@ CsEmakOiMePH) 2220(97.500), 244 (4890),an éﬁ& 1#@0[04 nmzx (KBr) 303Y 70,4,
5 96; N. 2174%9Y 1%&%@"@1%@“% (ﬁBClgLKQ{LWdﬁ R BiA# Cth),
-yl ) puri ne41%¢ L dy PefitHp 121 (2H, t, J 7.2Hz, 1™-H), 5.16 (2H, brs, 2-N 2),779(1H 8, 8-H), and 8.70
9: (4- ace? okih %%éf‘mg‘nﬁ’eﬁ%}ﬂ BuR Q0 NyA1y40%.. Gretradls @ rotiBY Gi7goPith 506 NoB79%):
13. 7mmol ) in nmethanol (140m ) containing amoni um formate (400MM ) was
added 10% Eal I Edsl um on-charcoal (0.4g) 30 and the m xture was heated under
reflux for -nutes. After cooling the solution was filtered and the
sol vent enpved. The residue was taken up in water and extracted with.
chl or of or Q! ayers were conbi ned, dried
(magnesi unb% 9.@4. i roxy;l; l&ﬁggm"'ﬁné ed. The reS| due was dissolved in
met hanol sat 4paf s%gpemi&hofaaméut&y aiao&&mtﬂymm.z 5 RRorSRhHE [428g, Y8 Fmmol) in
stirred fon\eas}\gﬂ?wna) cohBffing UmARhim iiale aJdE@ﬂi‘ﬁ%h fhdBmHIREREE 46"
chl or of @f Madd2f& mixudé) rad hésedl @ider rdilR f&oid RiniEs A?tér SoBip RS Sitibs Rs filbREand the
| sopr opanokoivAt removeAdrhe résRiu® Wels fakshlupSh @hibr #nd lekPudteadih. rldrErbrC 16041 ard DRI 11
nmot her |1 qogéric fayesnwere idmdined, tdﬂédikmaane-é(lﬂx sulphadh) aridanBd@®Nremoved. The residue was
- dissolved in methanol saturated with ammonia at 0° C (150ml) and the solution was stirred for 20 hours. The
solvent was removed and the residue suspended in chloroform (20ml) and filtered. The solid was

35 recrystallised from isopropanol-water and a second recrystallisation was carried out from the mother liquors
_from ethanol (total 2.71g, 83%).

\/ Example 4

9-(4-Acetoxy-3-hydroxymethylbut-1 ~yl)-2-aminopurine

To a solution of 9-(4-acetoxy-3-acetoxymethylbut-1-yl)-2-aminopurine (0.48g. 1.5mmol) in methanol

45 (9ml) was added anhydrous potassium carbonate (14mg, 0.1mmol) and the solution was stirred for 20

minutes. Two drops of glacial acetic acid were added, the solution was filtered and the solvent was

removed. The residue was purifled by column chromatography on silica gel eluting with chloroform-

methanol (15:1, 10:1) to afford 9-(4-acetoxy-3-hydroxymethyl-1-yi)-2-aminopurine as a white crystalline solid

(124mg, 30%), m.p. 166-168" ; rmax (KBr) 3440, 3220, 1720, 1650, 1615, and 1580cm™!; & [(CD2)2S0] 1.68

so (1H, m, 3"-H), 1.82 (2H, m, 2'-H), 1.98 (3H, s, CHs), 3.41 {(2H, t, J4.8Hz, D0 exchange gives d, CH 20H),

3.8 - 4,05 (2H, AB part of ABX, Jap 10.9Hz and Jax = Jgx 5.8Hz, CH20C0), 4.12 (2H, t, J 7.2Hz, 1-H), 462

(1H, t, J 5.0Hz, D20 exchangeable, OH), 6.44 (2H, s, D20 exchangeabls, 2-NHz), 8.07 (1H, s, 8-H), and 8.56
(1H, s, 6-H); (Observed M*, 279.1326. C12H17NsOs requires 279.1331).

Example 5
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© 40 9-(4- Acet oxy- 3- hydr oxynet hyl but - 1- yI) 2-am nopurine To a solution of
9( 4- acet oxy- 3- acet oxynet hyl but - 1- yl%j am no uri ne - (0.48g, 1.5mmvl) in
nmet hanol 46 (9mM ) was added anhydr@ 50 um carbonate (14ng, 0.1mmol)
and the solution was stirred for 20 mnutes Tvvo drops of glacial acetic

acid were @Mﬁ&ie-at-mgrowe%&b@ﬂem Sef-aRdidehe sol vent was renopved. The

- resi due was—ptft+r+eo F—e o silica gel eluting with

chloroform #pty héU%BAnsién'Lﬁf M&Q-s@hy%xﬁi Fﬁ&ymethylbut- -yl)pu%{%?mg. 10mm i).in dry

9- (4- acet Oyahdrblyran Mbiden ';%@ Zﬁﬁat@w OB iyl
soli d (324gMBocartofifte (o%m 46@%6 Bidrthe fn wa%%ﬂad RE 46D mibitdd) Wb am}@l@adda@d
1580[ err] £nf aftdr’h HifthetM5 mindtds. thelsofdfion(wakineuiealisad by Rdditidn SGqliedic sctiun Bétonates’ The
(2H, t, JdsoRbit.weP3Omeiss Rad @R GsiNRSwas, extrévtdd] with EhioroféimCHhetitadbl, (3AR Tharsbivént waBX,
JAB 10. 9Hzremt\dd [a0d tHe rasiduewab plrifi8diBy chliam khrometogtabhy dhisilita gel efutiddwith dhlordfhrm-
4.82 (1 H.mdthand (50:0) hiz affofde2-arhineS-(3Fraargeeriadthgl-4-abthoxydarbdryldxiiidt-1 y)gudiniea Which was ob-
exchangealthiagd 43-aNiiiitp cry8talinié olld fter SituraBerHyith etindl adatel5 (66, 22%), B.pH)29 - (1GD's @y d
[err], 279K8:32810, P20 745 (16A0r €895.241@ .15@8hT" 5:JC0RG1. B @H.19, 3'-H).BB1(RH, 82 2084
Bl 2- Am nd-9-(@I3-thi/aithizx Ditexaangelgives tdhOht y@iAIrans(§H. oxGiilt4.01-42 (#iumi CheOTO apd 1'-
suspensi orf)ot 8Kt h®2HE. D20 exymmye,mm nymsmblyl 2N 808 ({123,
1. 0mmol ) ia7d 6% (tHes. BAikyOhseverd M 2081466, GrehheNaiM deairgs 205.4880knesul phoni ¢ aci d
nmonohydffate (0.21g, 1.1mmol) and tetranmethyl 5 orthocarbonate (0.53m,
4.0mml ) and the m xture was stirred for 100 m nutes. Water (0.Bnl) was
added and 2#M®88, further 15 minutes the solution was neutralised by

addi tion of aqueous sodi um bi carbonate. The solvent was renpved and the

re5| due ext g q chl or f met hanol (3:1). The solvent was
ved a | utm chr omat ogr aphy on silica gel

eI uting wthyell or Lé?&. drbrianliBid-y pu mol in NN—

2- ani no- QW %{?{é .|e<'?.5 §(.r‘% Hoachycrbt hﬁ)&

ob- 10 tai lofeﬁmnc% x%Tn kﬁJ‘{ﬁe %81 s@nfredt fok {)b' ate

acet at egg( gfﬂﬁﬂ\g vﬁbgd nd the softfion £rSEI & furkhig30 m &@Wa%? agm!)

1650, 161 vﬁ.‘i lekiragted Witk Zhloroform 13 X émﬁzl':h Q?&nl’é‘xl Qﬁ'egdoﬁgﬁedj:dng"

[err] 3. GQmég?bEIung ,sulﬁlﬁfei it He solvbnirefnéVdd. ThiurktRh il isiLiene-athdn) atforded 2-akfiho-blf2-f2,2- J
5. 2Hz, D2QinstehasgoahisgnetiPurind ad 4 hikblcrstallitecsdlid (2822006 MMIch, was- bystalliséd 06
(1 H, s, Srol)ethybsdta-hbkand Rltémes 78%); i), 118C2E™; wagl (MedH) P21 @9,2001, 286 (4,926) dnH 308
requi r e IBTOIAS 6 (KBE 3E502813D,c1685, 2615, 1580, and 1435cm™*; 8y [(CD3)2S0] 1.26 (3H, s, CHs), 1.33

2- Ami no- 9-(81R2-s( CHaR-18B ifeet, tmy3'~H). 134 (HHO o I V- Biizyd'-Hi 819 kZHp o, Wne.8fipars &N 78 f
2- ami no- 9-(gH)-ddyliHeBtiz-a8d A.gida, @xeyHiglt 4071 (Bidtt- JL7.9H2) pieH)i 64 (212450 BefQ eschangmablle) 24Ni2)NIN-
di met hyl f &O8eiil.che 8HBranY 88 (¥, 3d@tHd(Fpundt 61 09eHUS P dh 268301 CrsHoNePrywnidee C,
(210ng, 1. PEAGIH 68HMN. 256.85%).di et hoxypr opane (‘0. 62m, 5. Omol) and the

soluti ol was stirred for 30 mnutes. Potassium carbonate 25 (110ng,

0. 8mmol ) was added and the solution was stirred for a further 30 m nutes.
Water (10E9™RIBE added

40 2-Aminc-9-(4-propionyloxy-3-propionyloxymethylbut-1-yl)purine

A solution of 2-amino-8-(4-hydroxy-3-hydroxymethylbut-1-yl)purine  (0.21g, 0.9mmol), 4-

dimethylaminopyridine (10mg) and propionic anhydride {0.84mi, 5.0mmol) in N,N-dimethylformamide (5ml)

" was stirred for 16 hours. The solvent was removed and the residue was partitioned between aqueous

46 sodium bicarbonate and chioroform. The organic layer was dried {magnesium sulphate) and the solvent was

removed. The residue was purified by column chromatography on silica gel eluting with chioroform-
methano! (20:1) to give 2-amlno-9-(4-proplonyony-s-propronyonymethylbut-1-yl)-purme {160mg, 51%}) -

" which was recrystallised from ethyl acetate-hexane {115mg, 37%), mp. 775 - 78"} Mmax (EtOH) 222

(27.300), 244 (5,020}, and 309 (7,110)nm; rmax (KBr) 3390, 3210, 1739, 1650, 1605, 1580 1525, 1475, and

50 1425cm™; &y (CDCl3) 1.14 (6H, t, J 7.6Hz, 2 x CHs), 1.96 (3H, m, 2'-H and 3'-H), 2.34 (4H, q, J 7.6Hz, 2 x

CH 2CHa), 4.15 {4H, d, J 5.5Hz, 2 x CH200C), 4.21 (2H, t, J 7.0Hz, 1"-H), 5.05 (2H, s, D20 exchangeable,

2-NHg), 7.77 (1H, s, 8-H), and 8.69 (1H, s, 6-H); (Observed M* 348.1752. C1cH23NsO4 requires 349.1751).

85 9-(3-Hydroxymethyl-4-monomethoxytrityloxybut-1-yl)-2-monomethoxy tritylaminopurine (Example 8) and

9-(4-Hydroxy-3-hydroxymethylbut-1-yi)-2-monomethoxytritylamino purine (Example 9)
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‘and the solution was extracted with chloroform (3 x 8m ). The organic
| ayers were conbined, dried (nmagnesi um sul phate) and the sol vent renoved.
Trituratlon with tol uene-ether affEPGd@292481no-9-[2-(2, 2-

- di met hyl - 1, 3-di oxan- 5- yl)ethyl]purine as a white crystalline solid (262rrg,

94% which was recrystallised frometh acet at e- hexane (216ng

I
118 - :|_2g]d W%%&M(wm " ydrozmeeﬁyjpugkwpuringn@ 3%381,0@5'10]) madp:; ::;p
7,130 Mg :
Eerr] )1n2 S . W '? ‘&é.fg ?{%’”ﬁﬂg&mr%é H,
gd ‘JJ7'1§]L‘ (<] s|d dp c ' nd washe ' rgr ny aqueous.so
da 218 48 g@%{% e "
( Found: Cgs , l egreFTMr quq’rcgig EQ, i ) H?"e. 1N,
25. 259 I . . =y ]}-2-
oo A r?qog ﬁéaﬂa cf1 % elute was 9 droxymeth&tr&t;tom lox l:;:ﬂ yl) art?‘tg'%\m-l on
of ~2-am mfh Gm(cn:arala raems Lw REthP@Z?( u 312 (e 450)-
0. 9mmol ), nm4. 0’191”6 nERDY 454611 09, £naq maﬂd.,mm @pmmfw LG Ead QHGAM |

5. Omol ) lsm)l\lzbl-(ilsn(eﬂh#%mmmzd%(@ﬁ In, \OBIS ObH), | 3.645(6H, ) 1'-HGnd QOHS), s'ﬁ\@u s,
sol vent WasHs)Saw @H, .0 6.0HE D 0asxtHahdabl} OHI.2-7.4 (2BASH, Ared) o1 BG4, DL0I 8xchdnge-
sodi umbi able, M 2om(It:, 6ns-BY, @hd8.63 (THNe, SHY Wruund: |Cae.es; Wi B.2¢ N,8.64%.nCsgHe Ni Qum
sul phat e) reaniebstCh26.800H,8.0611N,898%)r enoved. The residue was purified by col um
chr omat ogr agihy onsesord ca pgeelictel uto ng elitd h  okEsor o Bdd-mpdraneS-hpdnaxymétiyiout-)-yi-2r
gi ve 2- anmmooenssthoxyirtylamihopurine ovbich Srap) plapinedrap laorhjtersty btpllins solidl afpt Yitupatien and f(t@mrrg
51% whi clromather @OTy $1%), M5 A81 f ARBTT bish (RO PST £36500)cn0d 382 BTIBMY, *ma 19Br) 3390.p
N5 - 217916 e1580.11626. (H0.03490, 21 Qcm‘t%ml(CDQzSQIOESiO@QD)ﬂ,3’d‘hd-38@'l-9-7~' qﬁl‘!?@?ﬂq
[err] max r B-3334H m. 32€Lﬁ-H)-137 H,15% 9GHa)1 828 (2H] § 8107 2'?52‘34) 437@H, tad §-15g D20
1425cm ; P’@M BD?:P‘ )P %(#ﬁ 1, Ar-H), 7.5 {4H, spDa0 exchangeable AN )SFP7H'§ 828'
and 3' H) a" {la34 8- (F9""9' HP:49:H,,8. 34 My 13.4136. LgoHsiOs gequites=C. g7 1:

[ ERR] , H t, J 7 OHz, 1 -H), 5.05 (2H, s, D20 exchangeabl e, 2- [ERr],
7.77 (ff—i s, 8-H), and 8.69 (1H, s, 6-H); (Observed M 349.1752. [err]

requi res 349. 1). 55

9- ( 3- Hydré?y’a"'&}e{1 yl - 4- mononet hoxybi tyl oxybut - 1-yl ) - 2- nononet hoxy
trityl am nopurine (Exarrpl e 8) and
1 9-(4- Hyagrgmhg;g_ Y Y }[byﬂ).y])guﬂgpnorret hoxyt ritylam no purine
(Exanmple € S I on

2- am no- 9- (%Wd&.ﬁw ossizetﬁbamyhmbﬁ&ﬂe%mh ﬁaﬂ%Z&nekamgmmd i, N-
di met hy! f nag] chtnnof Gl i-ariiyRinhbplaidife HomBitii W, %ﬂﬁwﬁhm&e@mm épn utyric
triethyl aghhpaids 40200, 1 oWl aEtChA6! sohstio vast st 16 15TFIAASEE MBRAASE (1rhi) Whs daBdddnt €

(6. 8g, 32291maht) wdsterhvbd. diherpdsianieé as @Iuni upan 66 ibetic AUIAI (O @RIrthesbiudibn Was stivedibtes .
The sol ut 7@nfonas minuies.rWaterf (2ml) wad addedi @and Hhe solutivntvas extraeted wito hexadsn2)x 10ad). Béded
and t he seduseustiaydr wasarstainghandeble soast was serchved. \Whe redsiallee wasygrtitioned Ibbtoser safuratednd
washed w Bguequstsediura bidarbinkla aed chipmigmsing theiorganis lagerwas deeddmaghbsiun sulphatelant dhpe r
was dri eds¢ventypeeved; ihg cﬁspmma,s purified by leelursmthyernatography eresitise gel siufitgwithehipgioem-ya s

purifi e t“é'b"l (]%) ‘QI‘FF‘QSM ritroutgronyt 3 Nyeraxymethy ity Rgyingiwhigh was obtained as a
chl or of or 9!0‘"‘!‘ 'Z“B‘h l1 188mg, £8%), P oggg mex MeQH2325 S

9- ( 3- hydr & PPést%ﬁ?zK“ 0) S&*g%'@w% 90 17 0- §40, 16 (CD2)280]
' 6 2'-H),
A *%2%5 Ve S T B
, BHZ, Bx , CH200C), 4.12 (2H t, J 7.3Hz, 1-H), 4627 (1H, t, J 4.9Hz, D,0

exchangeable OH}), 644 (2H, s, D20 exchangeabls, 2-NHz), 8.08 (1H, s, 8-H), and 8.56 (1H, s, 6-H);
(Found: C, 54.41; H, 6.91; N, 22.70%. C14H21NsO3 requires C, 54.71; H, 6.89; N, 22.79%).

60 Example u

2-Amlno-9-(4-benzqyloxy-3-hydroxymethylbut-1 -ylpurine

85 To a solution of 9-(3-hydroxymethyl-4-monomethoxytrityloxybut-1-yl)-2-monomethoxytritylaminopurine
(0.70g, 0.9mmol) and 4-dimethylaminopyridine (10mg) in N,N-dimethylformamide (5ml) was addsd benzoic
anhydride (0.61g, 2.7mmol) and the solution was stirred for 1 hour. Methano! (1ml) was added and the
solvent was removed. The residue was taken up in 80% acetic acid (9ml) and the solution was stirred at

12



met hanol (40:1) and obtained as a col ourless foam (3.34g. 43%; [err] max
(EtOH) 227 (47,400) and 312 (6, 450)-_n rr] max (kBr) 3430, 1615 1580,
1510, 1490, and 1415[err] 1.37 (2HEMP1 {'ﬂ“ .49 (I1H, m 3 -H), 2.8 - 2.9
(2H, m [err] 3.2 - 3.4 (2H, m [err], 3.64 (5H m 1- Hand [err] 3 73

(3H, s, [egs] for‘ﬁﬂf'iﬂ’ru‘el Watel @mi] was £ddéd afdfle & £8h Qg’) 8H|e
m Ar-H) .  4abus(idyel wasSretalne® arirthd SNGR- wal%mﬁﬁig‘he MS’ 3::7
~and 8.53 ( s sofiarhibicarbdriaid A cHiorofofth-af@ine bhgafic KByer whk GHed anI ul hﬁﬂﬂnﬁ%
- G, 76.80; bbifen{18rmovk.Om8 @ddkiue Wakburified BE 6Nih chronogRpIRt on sib@gel elufidgifh chiorolfs-
9- (14- hy ds 0xisthanol ka0 \uhdd B3iniabb-(dlbexizayiondr3-KyQrRiHYBEYA-Fiiplnh amcn@«ayamaﬁedvualach
was obt ai nebteacrystalivi sold &ftey Tindthtioh With Shetriafbl Abdsmp, Yesk) wRtemand, i (Meoay 2an
from et her (36.200) dag 300X6880)nM; B (KB} 3320] M0, 16160 &td)1580%h~(; 36 (OO SO E3 GE2m, 3*H),
(6, 780) nm 192 (2H] aak7.(HEB2YH), BHAG2H, 2Q 5.3H6, 150 ckEifdfige died o, CH 50M), 4.19/ @9, t, AITbHz, 1-
1420[ er r] 1HB@.2(-14:8 (2H) ABX, Jkd) 11.0Hz.3Rx E2Mk 50Hz, THEO@CIZ4.6@2(1HH) J 52H1,D.0 exctiihgealdib),
m 2 x 40 HPH), 843 @H 8H).Oxxchaegeetile, 2)HZG7.6 29 (8H, m) CoHsk A0 (TH, s.H8-H), dnd3BB5((PHH s, 6-,
J 5. 1Hz, [ €k (Founsk 61A920:c415168:; N, 20.82%KN) 7H1 MN: Qs reqifired C( 88BH, H,rH,61.40,-20062%%. 52 (1 H,
s, [err] exchangeable, 2-NH), 7.97 (1 H's, 8-H), and 8.52 (1H s, 6--H);
(Found: C, 70.49; H 6.24; N, 13.41% [err] requires C, 70.71; H 6.13; N
'13.74%) . ZMdﬁl e 10 30 2- Am no-9-(4-butyryl oxy- 3- hydroxyrret hyl but -1
-yl ) puri'he To a sol ution of

9- (3- hydr ox t Nyl - 4- nononet hoxytrityl oxybut-1-yl) 2-rmnonethoxytrity| am no
purine (0.% XSF : ZBMMMW% (long) |n

snr?rgigzg,;gr%feﬁo r"ég g;n»fg u?norfmrr LGB T
rr e Om

the 36 20l it aé; ; W%‘%" i
(om) and h&r .Ud ﬁ."ﬂﬁ% s"' gur? §od:°

added and bi 9@0 )-Fr% tg I? hy\’é Jant

ayer WS e R e & mﬁf "rﬁé em A rged
bet ween o6 ajebifidt vdd takdh BB WS witétCindl BoldHE & BPB %aaﬁum %ﬁr Ofnmsaﬂ Rirdid! C
layer was fiice th emaaaaswme%élvmaaer)ama@d he Qesiidb weesurm&nwﬁsiparaﬁbben@re&baue
was puri fi rgidyirom@lography Gar 008 tre@fsa-Phte DBoRdaback dolih efting! with®¥Vindethanol in ammo-
chl or of or nuiund Gieetste tamen qpH @565 50mM 1) Qo afidr® 2dmino-g-(4-hydroxy-3-hydroxymethylbut-1-ylipurine 4'-

2- ami No- 9- ghésrihats as & lhggeyscapidyidts PEWHEE BRYIY, [26%); X7y (H20V220N241V\NACI0SNRR S 0 (KER) 3360)
as a whidg e1660.\1620k lahd 1HE0WOT i & [(8D4)£80] 1.67 (1t @i 3"ty WA7L(EH, e 2RI 8.87 (2H38,4.4H&3 01 ,
mp. 125 -2QHr&77rigtk t.(NNEEBk) CH2OP), ¢.227(28.30) 7.4H248-H).4,483D), 5. r0cbx3BBgeabls, 2o 18,08
[err] max (®&rs 83h.0@d 8BAIN, sl 64D (Fous G, 3558 H1§-8¥O[l‘{ar22-]!49@.(B-EI-I(sB#QsPt.,O_.SNH?..m,
Lerr], 1.58WMBHC, 3684 dt: 5ReNr $2.4%) ABXHGHD P 1. GiHs | kaQr fequids 8Hi34.96HH0BT): N,
4.12 (2H, BM%):7 3z, 1'-H), 4.62(1H t, J 4 9Hz, D20 exchangeable, OH),
6.44 (2B s, [err] exchangeable 2-NH2), 8.06 (1H s, 8-H), and 8.56 (1H,

s, 6-H); (oud C, 54.41; H 6.91; N 22.70% J[err] requires C;, 54.71; H,
6.89; N, zéﬂ&%‘é 50 Exanple 11

2- Am no- 9- (4- benzoyl oxy- 3- hydr oxynet hyl but - 1-yl ) puri ne 55 To a solution

g\f\(/S hy a" ﬁm&w&mmﬁ 2- m)nomet hoxytrityl am no
purine (0.70g, of i&fﬂaaéé s@aﬂﬂn‘&f Hﬁoﬁﬁm' By @) § rﬁ He (2 yas ag%

4&

N, N- di met harbdwite MeRardess ffar%l%
and the SQ)tM{«I&rﬂﬁbpm)‘é (6. I‘.ﬁgr bgﬂmﬁlpfn p’yn&?r%m I¥lin ede@rSa
sol vent g\asonk @Mpeaiire ahdGyas ¥feh Qu@dmwrsabe@ sokilion Bf s%er%(mmrbbﬁat@madg (&dmwan
t he sol ut iveaer ieial). Thé l’sdilﬂéilt wds removed and the residue was taken up in 80% acetic acid (9ml) and the
solution was stirred at 70" for 25 minutes. The solvent was removed and the residue was taken up in water
and brought to pH 6 by addition of ammonia. The solution was exiracted twice with chioroform and the
solvent was removed. The residue was purified by preparative high pressure liquid chromatography on a
50 Cis reverse-phase u-Bondapack column sluting with 4% methanol in ammonium acetate buffer (pH 4.5,
50mM ) to afford 2-amino-8-{4-hydroxy-3-hydroxymethylbut-1-yl) purine 4":4" -phosphate as a white powder
(225mg, 75%); Mmax (H20) 220, 242, and 303nm; va(KBr) 2800 - 3200 (br), 1705, 1615, and 1580em™"; 5y
[(CD3)280] 1.63 (1H, m, 3'-H), 1.74 (2H, q, J 7.0Hz, 2'-H), 3.80 (2H, q. J 9.2Hz, 2 x H,,), 3.88 (2H, ddd, J
14.3, 10.9, and 3.5H2, 2 x Heg), 4.08 (2H, t, J 7.1Hz, 1"-H), 6.51 (2H, s, D20 exchangeable, 2-NH), 8.10 (1H,
66 s, B-H), and 8.56 (1H, s, 6-H); (Found: C, 38.41; H, 5.18; N, 22.38%. CioH1aNsQsP. 0.3 NHz. 1.5H,0
requires C, 38.25; H, 5.45; N, 22.40%).
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~retained and the sol vent was renov

12 © EP 0182 024 Bl Jerr for 20 minutes. Water (3m) was added and the
splution was extracted with hexane&g,z X 10n1) The aqueous | ayer was

% due was partitioned between
sat urat ed aqueous sodi um bi car bonat e and chl orof orm and the organic | ayer
was dried '_§h§ulphate) and the sol vent renoved. The residue was .
purified b omat ography on silica gel eluting with chloroform 5
met hanol (14:1) to afford
2.2 - O (RO Sy S U TE o oy e
as a whi f 2i-
mp. 11 [or i il .gmgqu.hs (G &9.)1 @wmxzmsmn
3320, 1710was1&ﬂ!&! bo¥ing! miie B ﬁBr ideke Y20y ahtunig Di ol yge walal
5. 3Hz, D20gageiéckanat8epitr WitPchinges i thedbV sp Hisastired, Aft Hﬁlute 25% Ednverdlonthad
4.3 (2H AbbburrelHRd ler Qldztn&r@%ﬂv&simas{ al c@ﬂpl‘t& H‘h&oxidatﬁn gioduct WakQdentified as
ex changeabb-et-hydfdxyI-tydroRynisthylbdt--yguanike By spagRadna HPRC Mtbhtion tine> - 7. 9 (5H,
m [err], 8. hcubdtioh oSg-4dydixy-3eytromiathylodthyl)guanife with xanthind dxigkise Giadebflertits! cbm-
5.63; N, 2&iidhe Y6sulfed inrlo changelbvees 2 Gour pdlio8y; H. 5.61; N, 20.52% . Exanple 12
15 2- Am no- 9- (4- hydr oxy- 3- hydr oxynet hyl but - 1-yl ) puri ne 4' - phosphate To an
i.ce-cool ed sol ution of phosphorus oxychloride (0.1OmM, 1.1 mmol) In
pyri di nes ( el YAbspasion bl AANIG-id iy @-hydroxymbiylautricu)e gurine sapH L2-Amyino-Bd-acetoxy-3-
9- ('3- hydr ozeptemynhejiyibut-Trdnusine tahd el Canyérein, o B-(4thygitoxy-S-hydnnwnefhylnki-yl) guanine in
ytrityl am Migurine (0.78g, 1.Omol) in pyridine (2m). The sol ution was
stirred for a further 5 mnutes at O and then for 30 mnutes at room
tenperature. The solution was added dropwi se to a solution of sodium
bkgarboﬁthJEﬂiﬁg, 6.0mol) in water (7m). The sol vent mas reaned and the

f

resi due was n.u 80% acet | |d 10n1 apd t e s ed
e f°f% e e @“'afm ’31;13'&{6
aken u | n
was ext P@C "*ew 5 % %ﬁ %% Yisi g"’ g
;e[s.e?l:]e ?’Z‘y &ﬁé" 4 Al &Blf{ggfoﬁ 4 w Pe@ (adna% ﬁgod nf?ifen
i ! i i
- Ni umyagRhak G Hﬁrﬁéﬁfate(ypéﬂ B 0. ﬁ:q rgng ic:rbot:ats psc:lutlon and the reiultmg

2 am no- 9- (n FYAREIPSEN by hiERY r@?ﬁiﬁﬁ&tliEMb Ew&ma%a p pwstd?éa dt-20PH g Lrlau
hygroscegpi c white povxder (85ny, [err] (H20) 220, 24 and 03nm

[err]max (KBr) 3410, 30 1660, 1620 and 1580[err] 20H), 3. 77 (2H, t, J

- 5.6Hz, [err], 4.12 (2H t, J 7.4Hz, 1'-H), 6.48 (2H, s, D20 exchangeabl e,
2-NH2), 8.08 (1H, s, 8-H), and 8.54 ‘(1H, S. 6-H); (Found: C, 35.53; H
5.93; N 22.24% [err] . O-5NH3 . H20 requires C, 34.94; H 5.72: N
22.41% ss[err] H20 requires C. 34.94; H, 5.72; N 22. 41% 35 Exanple 13 40
2- Am no- 9- (‘4- hydr oxy- 3- hydroxynet hyl but-1 -yl )purl ne 4:4"-phosphate To an

i ce-cool ed sol ution of phosphorus oxychloride (93[err], 1.Ompl) in
pyridine (2nl) was added .

o/

40

50

14



ot

-dropmnse over 45 nlnutes a solution of

9-{ 4- hydr oxy- 3- hydroxynethylbut 1- yé# 5 ppnonmet hox- ytrityl am nopuri ne
-(0.46g, O 9mmol) in pyridine (4m) Ad82824BT on was stirred for a further
20 mnutes at 45 roomtenperature and was then added dropwi se to a sol ution
of” sodiunrbiggégggate (0.34g, 4.0mol) In water (6m ). The sol vent was
renoved and si due was taken up in 80% acetic acid (9n) and the

sol ution was stlrred at [err] for 25 mnutes. The sol vent was renoved and
the resi due

1851 i 3kl Borpbunat er and bbfilta M&@-QM—W&&N@Q
ammoni a.s The so uti o Xtracted t N I IS 2002 e =0 1S e 2 e

was renmoved. The residue was purified ZRShSHRTANNGY RIS IOLEOR d

chronat ography on a 50 [err] reverse- p%wrﬂmﬁem%&uﬁaﬁbﬂtl ng

with 4% nmet hanol in anmoni um acet at e b §
2-am no- 9- (4- hydr oxy- 3- hydr oxynet hyl bu : ;4" E.Iﬂte as a

i -p
whi te pdhd 2 d' 303 KBr) 2900 -
3200 (br) 9278 SR B R | oF17 ?”63 OBl L) G0

J 7.0Hz, 2'-H), meﬂwlmwrl)wmwz 2 x e[rr], 3. 98 (2H, ddd, J 14.3,

10. 9, arggga , 2 X Heq) 4.08 (2H, t, J 7.1Hz, 1 : 651(2H s, D20
exchang - b na o S, 8- and 8. 56 H s, ound:
C, 36.4%’a H 5}18;. N 22. efr] rqu?res C, 36. 2’45é H 5. 45 312:2 409 .
13 EP 0 182 OMMM_"DATA Xant hi ne Oxi dase Catal ysed Oxi dation

of 2- Am no- 9- (#- ygiexde 3- hydr oxynet hyl but - 1-yl ) purine 5 To an aqueous
sol ution of 2-am no-9-(4-hydroxy-3-hydroxynet hyl but-1-yl)purine (0.5nM.

0. 7m ; gH7) waf SeldeHydwoudy8-Hgdotxyant i j3e oxi dase (q,@rr] 0.4 unig.}.
Di\&SOI ved at no %ﬁﬁﬂﬁgmﬂéomd to act as electron acceptor and
changes in the ?15 sured. After 4 mnutes 25% conversion
had occurred a d?gﬁﬁﬁé H?mrcg convergsi.on was ess ially corrpl et.e. The
oxi dation praod S i déntl as 10 fso Pznh k

9-(4-h o 2% hirtyexeametbyBat=1=y| ) guanine by its UV spectrum and HPLC
retention tinmef Jihpaediad i on of 9-(4-hydroxy-3-hydroxymet hyl but - 1-yl)guani ne
wi t h xant hi ne pxi dase under identical con- ditions resulted in no change

over a 2 hour pez-pagno-9Lg sor pig, gn of 4.3 0.3
2Amno9(4h§ox-3h hyl but - 1y|) puri ne and )
2- Ami nd?9- ( 4- Eﬁét"o’g"ég@%'fhyl but--yl)purine and their Conversion to
9- (4- hydr oxy- 3t lyldpaedneet hyl but - 1-yl) guanine in Mce 20 Procedure
2- Ami no- 9- (4- hydr oxy- hydr oxymet hyl but - 1---yl ) puri ne,
- 2-am no- 9- (4-acet oxy- 3-acet oxynet hyl but-1-yl)- purine and
9- (4- hydr oxy- 3- hydr oxymet hyl but - 1-yl ) guani ne were admi ni stered by oral
. gavage go 2mmol es/ kg in 0.1m of 1% carboxynethyl cellulose) to 20g femal e
Bal b/ C m ce which had been starved for 18 hours. 25 Fifteen 60 and 180
mnutes |ater, blood was collected fromthree mce per tinme point by
gogjlrdi ac puncture using heparinised syringes. Equal aliquots at each tine

e papl ed and an equal volune of 16%trichl oroacetic acid added.
Fol Il owi ng centrifugation (8,500g) to renove precipitated proteins. 0.5m of

50

68

15



“supermat ant was i medi ately added to 0.1nl of saturated sodi um bi carbonate .

~solution and the resulting mxture anal ysed by high perfornance |iquid
chromat ography or stored at -20 C (ER ®n82@24Bhl ysis. 30 35 40 45 0 55 14
EP 0 182 024 Bl ResultS Concentration of 9-(4-hydroxy-3-hydroxy-

met hyl but - 1-yl ) guani ne(ug/ m)in blood at stated tines after

-adm ni stration 15 mn 1 hr 3 hr 10

-9- (4- Hydr oxy 3= e L 5 ge

met hyl but - 1- 2 -Am

5 0. 3 3-hydr oxynet hyl bl ARSEAESS g

(4- hydr oxy- 3- hydr oxy- at stated ltifles after administrétion

4 et hyl but - 1-yl ) guani ne 2 A No- 9- {Agpdlydr oxy- 4 4. 6 e 2.8

6 Expt. 2 3-hydroxynethylbut-1- yl~porine 2- Anmrmo-9-(4- 18.

3 [&a-&ﬁmy—yhmeet oxyig#t hl but-1- 44 purine 35 ¢ 45 50 55

S 10 methylbut=1~y1l)quanine

H%P?@N

2-Amino~9~(4-hydroxy-3- 4.8 4.6 1.2
hydroxymethylbut=-1-y1)

15 purine

9-(4~acetoxy-3- 12.9 5.1 © 0.3
xpt. 3ﬁ hydroxymethyltut=1-y1) -
A\ 20 2~aminopurine

 2=~Amino=9-(3-hydroxy- 13.7 5.6 0.7
. P methyl~4~methoxycarbonyloxybut-
1~yl)purine

2-2mino-9-{2-(2,2- 8.4 2.8 0.8
dimethyl-1,3~dioxan-5~
1 yl)ethyllpurine

80

[ 9~ (4-Hydroxy-3-hydroxy- 1.1 - 0.9 0.4
85 _ methylb.lt-1-y1)quan_ine

2-Amin0=9- (4~hydroxy-3- 3.5 4.0 0.8
U : hydroxymethylbut=1~yl) '
40 purine -

2~Amino-9-(4~-propionyloxy- 20.0 6.6 0.5
Expt. 4‘ 3~propionyloxymethylbut-1-
- 45 yl)purine

2-Amino-9-(4-butyryloxy-3- 16.2 7.1 0.5
hydroxymethylut~1-yl)
50 purine

2-Amino-9-(4~benzoyloxy=-3- 16.0 6.6 0.3
.| hydroxymethylbut-1-y1) '
§6 purine

16



EP 0182 024 Bl Adninistered-Cbnpound | Concentration of 9-
(4- hydr.oxy- 3- hydroxy- net hyl but'-1 - ' (ug/m ) in blood 5 at stated
P PR By

times after administration 15 mn 3 hr
9- (4- Hydr oxy3- hydr oxy- 1.4 1.1 0.5 10
met hyl but - 1- yl ) guani ne 2- Ami no- 9- (4- hydr oxy- 3- 4.8 4.6
1.2 hydroxynethylbut 1-yl) 15 purine 9-(4-acetoxy- 3-
12.9 5.1 0.3 Expt 3 hydrox rrethyl but-1 -yl)- 20
2- ami nopurri ne 2-Alppiasergd Luearadr oxy - gngankration of 9= (4=hvdsog-d-. "
0.7 26 s met hyl - 4- met hoxycar bonyl oxylﬂi L -mﬁ‘ﬂmsf -
(2, 2- 8.4 2.8 di met hyT - 1
, 3-di oxan-5- yl) et hyI]pur| ne 9-(4- HdroxyL&ﬁlnydroxy lh.r 1.1 -3he
0.9 0.4 met hyl but - 1- yl ) quani ne
2- Ami no- 9- (4- hy Soeﬁyﬁygfoxy-s-hy&oﬁymethylbul:- 4.0 0.8
hydr oxy#et hyl| buf 14y¥lydupnid® purine 2i.4m no- 9- (4r.propi onyl oxy- 20.0
6.6 0.5 Expt 4 3- propi onyl oxynet hyl but-1- 45
yl )y purine 2-Am Qa%i--M:JXJQ-Xd% _16.2 7.1 0.5
hydr oxynet hyl bu un 'f:%; ¥y 23hy °x|y ne 2- Am no- 9- (4- benzoyl ox¥-3- 16.0
6.6 "'0 ; r”&?ﬁff’@fhyl but 1 -yP}t purine 4! -4
5 expt.s
2-amino-9- {4~hydroxy-3~-hydroxy-
- ‘inethylbut-.l-yl)pnrine 4’ -phosphate 2.2 4.3 1.3
: 20 ) .2- amino-2~ (4~hydroxy~-3~hydroxy-
v methylbut-1-yl) purine Yy
|_ phosphate 0.2 0.2 c.7
25
Claims
30
1. A compound of formula (I)
36
an
o/ {Ch.)
) 272
N (1)
R,CCB ~—CH—
1772 cn20R2
*® or a salt thereof, whersin Ry and Ra are each independently hydrogen, acyl or phosphate, provided that
when one of Ry or Rz is phosphats, the other is hydrogen; or R: and Rz are joined together to form a
cyclic acetal group, a cyclic carbonate group or a cyclic phosphate group; and wherein the acyl group
R: and/of Rz is a group
60 o
R3C-
66

wherein Rz is Cy.¢ alkyl, C1.g atkoxy or optionally substituted aryi.

2. A compound according to claim 1 wherein R: and R: are hydrogen.' or R and/or Rz is an acyl group

17



EP O £82 024 Bl Adm ni stered conpound Concentration of
9- (4- hydr oxy- 3- hydr oxynet hyl but - 1- yI uani ne "(ug/m) bl oo ﬁu

tines after administtration 9-(4- W -Wydroxymat hyI but Hl , ,l,ﬂ"ﬂl"l,””",
| -yl') guani ne

:2-am no- 9- (4- hydr oxy- 3- hydr oxy- net hyl but 1- yI)pur| ne

4.1 1.4 Expt.5 2-am no-9-(4- hydroxy- 3-hydroxy- -

met hyl but - 1-yl ) puri ne 4-phosphat e 2.2 4.3 1.3 20
2- am no- 9- (4- hymmmm@uy- met hyl but eptirptiomof [9m C4-Hydrok hosphate
0.2 © 0.7 25 Ofgmemsiviui-gdaetmipseliie, nul a

(1) [err] 45 or a salt t hereof, wherein
hydr ogen, acyl or phosphate. provided thaﬁmmhen one Qﬁ: [err] |s_r@hosphate
the other is hydrogen; or [err] are joined together to forma cyclic acetal
group, a cycli ARSI .S-194:3 cyclic phosphate group; and wherein
the aogl grou ip‘ adigahgrot%e%l%c- 5%.awherein [aqtg] 1s [ergla al kyl
[err] al koxy opt ionally substituted aryl. 2. A conpound according to
claim1l where| I _are h en. or [err] and/or[err] is an acyl group
17 Admi ni ste? 5{"°c9 Ed‘y’m' Ydroxy=" onentration of 9- (4-hydroxy-3- 5

bl ood at st at gd™tpiHEeE- h‘?’f’é’t“iaﬂm ni stratiofr15mnmin 4.2 13hrt-4
9- (4- Hi/d,mxy-g- hydr oxynet hyl but - 10 1 |-yl)guanine
1.3 2-knido-9-(4~hydroxy-3-hfdiraky2- am no- 9- (4- hydr oxy- 3- hydr oxy-
| methylbut-1-yljpurine 4’-phosphate 2.2 ' 4.3 1.3
"i;3 20 _ z-amino-e;(l-hydroxy-:-bydroxy— |
= ) methylbut-1-yl) purine 4’ :4"-
| phosphate 0.2 _ 0.2 0.7

a5

Claims

1. A compound of fomtula ()]

X
A
N_\n NH

)
40 272
o

]
iy,
N
x

. (1)
Ry XH;—CH—cn,0r,

45
or a sait thereof, wherein Ry and Rz are each independently hydrogen, acyl or phosphate, provided that

when one of Ry or R is phosphate, the other is hydrogen; or R« and R are joined together to form a
cyclic acetal group, a cyclic carbonate group or a cyclic phosphate group; and whersin the acyl group
R and/or Rz is a group

50 0
I
R3C~-

56
wherein R; is Cy.g alkyl, Ci.¢ alkoxy or optionally substituted aryl.

2. A compound according to claim 1 wherein R1 and Rz are hydrogen, or R andor Ry is an acyl group

17



\\\

' thbeut-I-yI)purlne 4.1 d
Expt.5 2-amino-9- (4-hydroxy-3-hydroxy- nethylbut-I-yl) punmm”ﬂmﬂﬂﬂﬂfﬂﬂﬂ
2.2 4.3 1. BP p(182 024 B1 . 2-am no- 9+ Low g
(4 hydr oxy- 3- hydroxy nethylbut 1 yI) purlne 4 4 - phosphate

ound of fornula

( I ) 35 40 [ef"FT “’35“‘?)9”%? RiQr F"d("ﬁg?%&ap'\ﬂﬁ@f’%’ﬁ??“‘[ %ﬁc?ﬁ‘%’i’feeasﬁé UR-ndependent | y

the other 3 <K ryBrBLeenrs P P v e Fd i ol Bt gl £ e acet

group, cycl [ c car bonate group or el hosphat e group, and wherein
t he "acy? group [err] and/or [err] 4’?"?/ 3 89@ P& r] 56 wherein [err] is
[err]alkyl, [err] al koxy or optionally substltut ed aryl. 2. A conpound
according to claim1 wherein [err] and R2 are hydrogen, or [err]and/or

[err] is an acyl group 175 g t oup [« or [err] is a

pharmacgutical |y accept abt’e esf‘é&%%’pz. "ait‘ M!}‘:& ding to claim1l

wherein [err]and [err] are joined together to forma group [err] 10 or one

~of [err]is porasgbiRierRath dhbsphatd dndithei athehig tlydoggem. 4. A conpound according to

claim1l selected from 15 '

2- am no- 9-4 4A kgroprognd/acgortipgitoslripmbsdeglethrom 1- y| ) puri ne;

2- ami now9- (4- aﬂ:%\nlmx%ﬂw gm;m-vg:ﬂh%purl ne;

2-am no-9-( 3- Homgreoxybut - 1-yl ) puri ne;

2-am no-9-[ 2- ( %%ﬁ? methylg-ragthexygerbony YP@t‘h‘V‘PH““'}?url ne:

2- ani no- 9- (4- Fﬁ’%‘l‘%?ﬂ% iimathyy! ol WWQ‘? “ﬁ?ﬁ t-1-yl) purine;
pionyloxymethylbut-1-

2-amino-9 4-prop|onyloxy-3-pro yl) purine.
o 20 2-amino-8-(4-butyryloxy-3-hydroxymethylbut-1-yl)purine;
g 2-aming-8-(4-benzoyloxy-3-hydroxymsethylbut-1-yl)purine;
2-aming-8-(4-hydroxy-3-hydroxymethylbut-1-yl)purine 4'-phosphate;
- 2-amino-8-(4-hydroxy-3-hydroxymethylbut-1-yl)purine 4': 4’ 'phosphats;
and pharmaceutically acceptabie salts thersof.

8 2-Amino-9-(4-acetoxy-3-acetoxymethylbut-1-yli)purine or a pharmaceutically acceptable st thereof.
6. A process for preparmg a compound of formula {I) as defined in claim 1 which process comprises
~ either
30 (a) where R and Rz are hydrogen, hydrolysing a compound of formula (ll)
- n N
</ , N '
35 N N
| _ ) B 2
(Chy),
CH
/ ~
><Q : ( I X )
CB 3 CH 3
45
(b) where R; and Rz are acyl or joined together to form a cyclic carbonate, reducing a compound of
formula (VIII) '
§0

55
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20 - 2-amno --(4-butyryl oxy-3- hydroxyrret hyl but - 1- rine

2-.am no- 9- (4- benzoyl oxy- 3- hydroxynet hyl but - 1-yl| ) puri ne j m

2-am no- 9- (4- hydr oxy- 3- hydr oxynet h !%“’*’ﬂrﬁ%urr ne 4'- pho m ”’l""'""',””",
2-am no- 9- (4- hydr oxy- 3- hydr oxynet hyl but - 1-yl ) purine 4: 4 phosphate ahd *
phar maceutical ly acceptable salts thereof. 25 .

2- Ami no- 9- ( 4- acet oxy- 3- acet oxynet hyl butCl-yl )purine or a pharnaceuticall y
acceptabl e salt thereof. 6. A process flor preparing a conpound of fornula
(1) as defined in claim1 which onprises either 30 (a) where
[err] awgd [err] are hydrogen, dr ofysi ng'ja conpound of formula (1) [err]
45 (b) where. [err] are acyl or \ oi rn¢d togéther to forma cyclic carbonate,
reduci ng a conpound of -fornul a N 18 EP 0 182 024 Bl
111111111111111111111111111111 9 [err] NH2 (M 11)
wherein [err] are the sane or icﬁzé nt acyl groups or [err] are joined
-together to forma 15 cyclijc &ar bonat e group; or %, wher e one of
[err]is phosphate or [erf4® EBget KBr ~f m-r)g(m yclic phosph& &Iy

phosphoryl ati ng a conpound of formula 20 25 [err]

(XI'11) where [err] is a protecting group and [err] are hydrogen or a

prot ecting gr ovhersisr Baenddl arertha sameer differpnt eyl groupsioy By arglds  arepipided thgattea fotform 4 f
necessalfy deprQYF'E’cﬂaTbﬁ@FtQW@Pp?foduct and thereafter if desired carrying out
one or nore of(©k neere one §hngr e d §"'°SP')at6b9'nBePM Ry tagetherdiam p ewelicanhdsrbate] by r |
to anot her suctiosphefiging ceopeuad PidPMUBRAY| ati on, hydrol ysis, acetal ation or
phosphat e/ carbonate formation; ii) where the product Is a salt formng a
free bage or a different salt thereof; iii) where the product is a free
basg¢, formng an acid addition reof; and iv) where the product

contai ns a phosphate group, f ' /ttNthereof. 40
- NF NHR7
25 ! '
.(‘CH"-‘,_)
RgOCH5— CH— CH |
T 20Rg (XI11)

where Ry is a protecting group.and Rs and Rs are hydrogen or a protecting group provided that ons
of Rs or Re s hydrogen, and thereafter if necessary deprotecting the product; and thereafter if
desired carrying out one or more of the following steps: _
i) converting a group- Rt andfor Rz to another such group by acylation/deacylation, hydrolysis,
acetalation or phosphate/carbonate formation;
i) where the product is a salt forming a free base or a different salt thereof;
.- iif) where the product is a free base, forming an acid addition salt thereof; and
N iv) where the product contains a phosphate group, forming a salt thereof.

7. A pharmaceutical composition comprising a compound of formula (I) as defined In claim 1 in
combination with a pharmaceutically acceptable carler. -

8. A compound of formula (l) as defined in any one of claims 1 to 5. for use as an active therapeutic
~ substance.

9. A compound of formula (I) as defined in any one of claims 1 to § for use in the treatment of viral )
infections in human or non-human animals.

% 10. The use of a compound of formula (l) as defined in any one of claims 1 to 5, in the manufacture of a
~  medicament for use in the treatment of viral infections.

- Revendications

1. Composé de formule (I} : -
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7. A phar maceuti cal conposition conprising a corrpound of for
~defined In claim1l in combination with a pharnmaceutically a

“cafrier. 8 A conpound of formula (|EP&sisdéeéBad i n any one l}”’l’””"’
5. for use as an active therapeutic 45 substance. 9.. A corrpound 0
“formula (1) as defined in any one pf cl 34 1 to 5 for use in the treatment
of viral infections in human or -h mal s. 50 10. The use of a
conmpound of forrmula (1) as definadl in ny ‘ong of claimse 1 to 5, in the
manuf acture of a nedi canent for use at mant of viral infections.
Revendi cgtlons 56 1. Conpose de fofnule (W) NH, EP 0 182 024 B1 10 ou un
sel de cel ul - dans laquelle R ¢t R2 sont chacUn I ndependanment un at one
d' hydr ogbne, un groups acyl e ou E sphate, a condition quo dans |l e cas oi

| "un des Rl et R2 est un groupe p taate, 15, | "autre (&3t un atone

d' hydrogene ; o0 R et R2 sont rduzis. pour fournir un groups acetal

cyclique un groups car boﬁ@‘:ngel-cw*emu m groups phosphate cyclique et
ob e groups acyle R et/o t un grolups 0 20

[err] est un grou al e en O -4 alcox ary
event uel | erreng" ‘é’h%z? GU%" ’Hl%ﬂ‘! '“F@i’%"é%‘ﬁﬁh”@éﬁ'@rﬂ hydrogéne, un
caracterise Wé’?%? " B ekt gt uRErouRy RhgspRste,

est un g'|50ups b \)g s%f‘?é'é"f”ﬂrﬁ’ P Esial excfique. un
accept abl e du °fr ot qﬂ%&‘f @hates"y""@b%?}(?%e PYRG Ahyle fiy stou Rz est un
r evendi catfon ®caracterise en ce que Rl et R2 sont rdunis pour former un
groups - . C=0 P (O Hou 'C (alkyle &13) 2 com.e C (CH3)2 ou
|"un des R et R2 est un groups phosphat | " as4re set un atons

d\ydrogeé’me 85 4. Conpose suivant laR rml ion 1, caracteris6 en ce
qu'il est choisl parm: 2-am no-9-(4-hydroxy-3-hydroxyndt hyl but -1

ent o se<3 S éregwegegg«%{ e Iiug%y@%: o
2 Lo ot e S,

2 arnI no- 9 (4&%; Pharhged n){r ) puri

3. Composé suivant la revendication 1, caractérisé en ce que Ry et Rz sont réunis pour former un groups
30
~N ' '

ou ['un des R et Rz est un groupe phosphate st I'aulre est un atome d’hydrogéne.

4. Composé suivant la revendication 1, caractérisé en ce qu'il est choisi parmi :
2-amino-9-(4-hydroxy-3-hydroxyméthylbut-1-yl)purine ;
2-amino-9-(4-acétoxy-3-hydroxyméthyibut-1-yl)purine ;

o 2-amino-9-(3-hydroxyméthyl-4-méthoxycarbonyloxybut-1-yl)purine ;
N © © 2-amino-9-[2-(2,2-diméthyl-1,3-dioxan-5-yl)éthylJpurine ;

' 2-amino-8-(4-propionyloxy-3-propionyloxyméthylbut-1-yl)purine ;
2-_amino-9-(4-butyryloxy~3-hydrpxyméthyl_but'-1-yl)purine ;
2-amino-9-(4-benzoyloxy-3-hydroxyméthylbut-1-yl)purine ;
4’-phosphate de 2-amino-9-(4-hydroxy-3-hydroxyméthylbut-1-yl)purine ;

. 4':4"-phosphate de 2-amino-9-(4-hydroxy-3-hydroxyméthylbut-1-yi)purine ;
et leurs sels acceptables du point de vue pharmaceutiqus.

8. Composé caractérisé en ce qu'll s'agit de la 2-amino-9-(4-acétoxy-3-acétoxyméthylbut-1-yl)purine ou
d'un sel de celle-ci accpsetable du point de vue pharmacsutigue.

§0
6. Procédé pour préparer un composé de formule (I) suivant la revendicaﬂon 1, caractérisé en ce qu'il
comprend :

(a) lorsque Ry et Rz sont un atome d'hydrogéne, I'hydrolyse d'un compos$ de formule (i) :

66



. 2- aﬁino 9- (4'benzoyloxy 3- hydroxynethylbut 1 -yl)purine; 4'-phosphate

e
e e, . UM
. S *

| eurs sels acceptables du poi nt de vue pharnmaceuti que.

caracteris4 en ce qu'il s'agit .

2- am no- 9- (4- acet oxy- 3- aceto |m Nl yl)purine ou d' un sel do cells-ci
. accpstabl e du point de vue p ut| . 6. Procede pour preparer un
~conpos6 de formule (1) suivan gion 1, caracteries en ce qu'l

conprengl: (a) lorsque Rl et R2 Eont un atons?d hydrogbne | " hydrol yse d' un
conposd de fornmule (11): 66 ZOCCHzEg O 182 024B1
1111121121211211111212121211111 [er’r (b) lorsque R et R2 sont un groupe
acyl e ou reunis pour fornerdg &bonate cyclique, la rdduction d'un

20

conposd de fornule (Vill): [§B (Vi) 30 dans
| aguel le R4 et RF sont des gr peqoacyles i denti ques ou{@ftfrents ou R4 et
FRs sont r~unis pour forner Oupe carbonate cyclique ; ou (c) |orsque

| "un des groupes R, ou R2 e b upe phosphate ou R, et R2 fornent
ensenbl e un phosphate CyC|I§ la’pposphoryl ati on d' un conpose de fornule
(XNil): 35 40 [err] (XIII) 45 dans | aquell e R7 est
BPo?éﬁfﬁﬁrp;‘)mﬁfB o i oy B B 4D Ul oA Qe & Rl

|

ensulte, si necessa red Fh ~ r'tectlon du prodU|t , at ensulte. si cela
est d~sird, la realisation d une ou deCpl usl eurs des so dt apes

suivanggs: (i) conversion d' un %{oups
anaJ ogue par acyl ation/ ddsacyl .
phosphat e/ carbonate; (ii) lor

~base libre ou d un sel dlffdrexgt d

etfou R2 en un autre groupe

| yse, acetal ation ou formation de
it eat un sel. la formation d' une
ci; (iii) lorsque lo produit est

une base libre, la formation d' hlon acids de celui-cl ; et
25 . (éﬂ ) ' 2
2°2
_ {(VIiII)
R‘lOCH2 -CH - CHZORS
20
dans laquelle R et Rs sont des groupes acyles identiques ou difiérents ou Rs et Rs sont réunis
pour former un groupe carbonate cyclique ; ou
-{c) lorsque I'un des groupes R ou Rz est in groupe phosphate ou R e_t Rz forment ensemble un
phosphate cycliqus, la phosphorylation d'un composé de formule (XIH) :
a5

40

45

dans laquelle R; est un groupe protecteur et Rs st Ry sont un atome d'hydrogéne ou un groupe
protecteur & condition que I'un des Re et Ry soit un atome d’hydrogéne, et ensuite, si nécessairs, la
déprotection du produit ; et ensuite, si cela est désiré, la réalisation d'une ou de plusieurs des

50 étapes suivantes :

. (i) conversion d'un groupe Ri1 et/ou Rz en un aulre groupe analogue par acylation/désacylation,
hydrolyse, acétalation ou formation de phosphate/carbonate ;
{ii) lorsque le produit est un sel, la formation d'une base libre ou d'un sel diftérent de celle-ci ;
- {iif) lorsque lo produit est une base libre, la formation d'un sel d'addition acide de celui-ci ; et
55 . (v} lorsque le produit contient un groupe phosphate, la formation d'un sel de celui-ci.

7. - Composition pharmaceutique, caractérisée en ce qu'slle comprend un composé de formule (1) suivant
la revendication 1, en association avec un support acceptable du point de vue pharmacsutique.
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. 55’ . .(-'i.v.)' | orsque | e produit contient un groupe phospha gl

d'un eel de celu;-ci. 7. Conposition pharnmaceutique, caractﬂm“llmll Ilﬂmnﬁm
qu' el l e conprend un conpos6 de for MAA®18202487 vant | a revendtfcatidn ¥ é&n *
associ ation avec un support acceptable du poi nt de vue pharmaceutique. 21
EP 0182 024 6, de formul e
(1) suiva E‘;’Uﬂ‘é‘e gﬁﬁéﬂ%&'ﬂ?}@@é‘wﬂ‘é?@@%ﬁﬂ?%ﬁf Gﬁeé‘yliaﬂg'ségg ﬁ@'ﬁé"%’f‘ s 1411

substance th ®active. 9 Conpose de formule (1) sul vant P' une

quel sondugy g?@ﬁ?ﬁ%%’ﬁ‘% Pl o bk 8 Wil £ TSR o 8 A

conpose ®de formul vant Iune quel conque des revendlcatlons 1 a 5,

dans |a fafgr bﬁlﬁ&ﬂoﬂ’huﬂ dompbR A 1Bty Wvar® 1l Yl (r§URRIMatibhs | 11 8ChdnO S
virales. 10 %ﬁ&ﬁéd&%&ﬁ&f?&h@ (')ltaﬁa;z) g%%iﬁ'ﬁéé 20 et

I |

130ii -Cg- CH OR2 25 298 CXC 2 oder
ein Sal z desprchen der Rt und R2 jewel | s unabhAngl g vonei nander
Wasser st of f at ome, Acyl reste odor Phosphat gruppen bedeuten, mt der Ml gabe,
dal i wenn i Nerbiieung Gernfopasn (R, oder R2 eine 30 Phosphat r uppe bedeut et,
die andere eln WasserstoffatomIst; oder die Reste RL und R2 zusamenge-
nomen & nen cyclischen Acetal resty Qyclischen Carbonatrest odor

ei nen cycl|schen Phospha- trest rstgll en nd in der der Acylrest R
und/ oder R2 oenen Rest der For 36 ):N

- I-, C -s- Al koxy- odor
est d st ei It 22. Ver bi ndung nach

0 R3C 40 bedeutet, in der Ra
gegebenenfal | s substituierten Aryl

A‘QS/pruc‘H 1, In der R und R2 V\asselrstoffatorre oder R undl{@er R2 eonen
Acyl rest bedouten, so dafl die RegjeyR O und/oder R20- ol nen

phar mazeut| sch vertraglichen Ester r%s? S6 | darstellen. 3 Verbi ndung
nach Anspruch 1, in der Rl und R2 lzusarrmangenom'ren eonen Rest >C=0, >P(0O) OH
-oder >qu1 - sadkyl) 2, WIERE ZCHdaC an odor elner der Reste R oder
R2 el nen Phosphatrest und andere ein sserstof fatom bedeutet. 50 4.
Ver bi ndung nach Anspruch 1, nam | ch

oder ein Salz davon, in der R: und Rz jeweils unabhéinglg voneinander Wasserstoffatome, Acylreste
oder Phosphatgruppen bedsuten, mit der MaBgabe, da8 wenn eine der Gruppen R oder Rz eine

a0 Phosphatgruppe bedeutet, die andere ein Wasserstoffatom (st; oder die Reste Ry und Rz zusammenge-
nommen einen cyclischen Acetalrest, elnen cyclischen Carbonatrest oder einen cyclischen Phospha-
trest darsteflen; und in der der Acylrest Ry und/oder Rz einen Rest der Formel

~—~

80 o
) "
RyC-
~ 40 bedeutet, in der Rs einen Ci-s-Alkyl-, Ci--Alkoxy- oder gegebenenfalls substituierten Arylrest
darsteltt.

2. Verbindung nach Anspruch 1, in der Ry und R, Wasserstoffatome oder Ry und/oder Rz einen Acylrest
bedeuten, so da8 die Rests Ri0- und/oder R:O- einen pharmazeutisch veriréiglichen Esterrest
45 darstellen.

3. Verbindung nach Anspruch 1, in der Ry und Ra zusammengenommen einen Rest >C=0, >P(0)OH
oder >C(C+-zalkyl)2, wis >C(CHs)z, darstelien oder einer der Reste R oder Rz einen Phosphatrest und
der andere ein Wasserstoffatom bedeutet.

60

4. \Verbindung nach Anspruch 1, némlich

2-Amino-8-(4-hydroxy-3-hydroxymethylbut-1-yl)-purin;
2-Amino-8-(4-acetoxy-3-hydroxymethylbut-1-yl}-purin;
© 2-Amino-9-(3-hydroxymethyl-4-methoxycarbonyloxybut-1-yl}-purin;

85 2-Amino-9-[2-(2,2-dimethyl-1,3-dioxan-5-~yl)-sthyl}-purin;
2-Amino-8-(4-propionyloxy-3-propianyloxymethylbut-1-yl)-purin;
2-Amino-8-(4-butyryloxy-3-hydroxymethylbut-1-yl)-purin;
2-Amino-8-{4-benzoyloxy-3-hydroxymethylbut-1-yi}-purin;

22
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2- ATTi no- 9- (4- hydr oxy- 3- hydr oxymet hyl but-1 -yl )-puri n;

B et Oy 3 oKy e oot "1 1 pullllllllllllllllllllllllllllll
- 2- Ami no- 9g- 2- (2, 2-di net hyl -1, 3-dl oxan-5-yl)-ethyl]-purin;

2+ Al 9-(4- | _
> Ami no- 0. §4 %f’g ﬁéﬁz%&& ?ﬁﬁg{ﬁ@xt’%ﬁ J'aatoﬁé’) purin; .
‘Z Amno9- (4 b@‘%ﬂ pes: EP O 182 024

Bl c

2- Am -n059 §. 4zm4¥a&w¥d&WVﬁétmﬂubupnramu bder B rmméemmh n&xCksilz davon.

2- Am no- 9-(4- hydr oxy- 3- hydroxynet hyl but-1 -yl )-purin-4:4"-phG5Sphat und

- phar mazeuts, s véralieh tzuEGérbibiliAg SMbiZ PerbiAdlAd derSForfel (1) nach Anspruch 1, wobei das Verfahren

2- Ami no- 9- ( 4umfagf emweda- acet oxynet hyl but - 1-yl ) -purfn oder ein pharmazeutisch
vertragliches (@gfhlis RiandR: Wasselé®ffitoriig isadoutan; Hydeolyssiodn| einegveintierg dée Fdmald)ng der
Formel fl) nach Anspruch 1, wobel das Verfahren unfait, entweder (a) falls
R, und R2 Wasserstoffatone be Hydr ol ysl eren ei ner - Ver bi ndung der
Formel (11) 10 20 [err] 25}b) aIW\s,RI und R2 einen Acylrest oder
zusamengenonmen ehen cycl@sche Cav%\natrest darstell en, Reduzi eren el ner
Ver bi ndung der Fornel (Vill lwn2 40 .

[err] |% der R4 und Rs die gliei chen oder ?erschl edene Acylreste odor R4 und
Rs zusanmengenormmen ei nen cy€Hskhen Carbonatrest darstellen; odor 46

(C) falls elner der Reste RPloder R2 el nen Phosphatrest darsiellt oder Ri
und R2 zusammengenom nen ej clischen Phosphatrest bo en,

Phosphoryl i eren einer Verlﬁ ungf%gr al I genel nen Fornmel (XIl1) 50 (XI11) 23

CH 3 cn 3
26
"~ (b) falls R+ und Rz einen Acylrest oder zusammengenommen seinen cyclischen Carbonatrest

darstellen, Reduzieren einer Verbindung der Formel (VIil)

30 - Cl
| VI
: <, /k e
U _ - CH — CH.

40 1714()CH2 CH CHZOR 5

in der R« und Rs die gleichen oder verschiedens Acylreste oder Rs und Rs zusammengenommen

einen cyclischen Carbonatrest darstellen; oder
45 {c) falls einer der Reste R1 oder Rz einen Phosphatrest darstelit oder R¢ und R2 zusammengenom-

men einen cyclischen Phosphatrest baedeuten, Phosphorylieren einer Verbindung der allgemeinen

Formel (Xilf)

~
’ ‘ /T\N
| (XIII)
CH-
- (CH2) 5
RSOCHT CH—CH 201?.8
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~davon. 70 7. Arangi dhd brdukt é:Hsfu Sﬁsﬂes'i bﬁﬁanVﬁJri;élﬂ éﬁfes BNo ﬁ‘é

EP O 182 024 B1 111111111111111111111111
si ne Schut zgruppe bedeutbt und Ra und Ps Wasser st of f at one H’ ” ’”m
Schut zgruppe darstellen, mt der MiEgabts2 a2dB1tel ner der Res
Dur chf | hrung si °<;l;$ ) SSE“ iofiatorpe, oder; eine s"h“tzg"-'PB"
Umandl ung si ng 8, Q0 eﬁ"b ﬁm%

ines 23 dapanhy @F?g
! | eﬁfes
einer frelen Baﬁcg ﬁ% &F
sine frei e Basg; hﬁgdas okt rfééggst' e&?eﬁen i

sin \Masser st of f at om bedeut et und, falls erforderlich, anschlie~end
Ent f emung der Schut u aus e Prod Kt und danach, fails erwnscht,
durch Acylieru
el nes Phpsphat g . r | en
rung ¢ llu rall??a s/ @gﬁ
o fréidhE aLé avon;
falls das Produmtaig daestodiROsime s5 1sCrSleliulig h
nac
Anspruchypl In Verbindung mt ei nem pharmazeuttsch vertr| glrchen Tri ger
Ver bi ndung rdeArzitentitiat) urhfddsetBailib PérBiRdtng!A6r FIRRET(h GBG AnsbHich 5in2\wrbihé%ﬁ
al s ei nen t heprapedzbutischivedrliglichen Trligeksamen Stof f. 9. Ver bi ndung der r
(1) nach einemder AnsprCche | bis 5 zur Verwendung bel der Behandl ung von
Vi rusi nf eciél oYeeinduog dérbTosnadh @nnaciel eiherr terrAasprich® 1 bikG. zuMPerwénaGhg a éhieR Serapeutisch
Ver bi ndung dewirksamemedtof 1) nach ei nem der AnsprUche 1 bis 5 zur Herstellung
sines Arznelmttels zur Verwendung bei der Behandl ung von Virusinfektionen.

26 90 35 48 A¥privigdunag derformel (l) nach einem der Anspriiche 1 bis 5 zur Verwendung bei der Behandlung von
Virusinfektionen von Menschen oder Tieren.

20 10. Verwendung einer Verbindung der Formel (I} nach sinem der Anspriiche 1 bis 5 zur Herstellung eines

- Arzneimittels zur Verwendung bei der Behandliung von Virusinfektionen.
26
80
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