EP.01411927 Bl Description The present invention relates to conpounds

havi ng. antiviral activity; processes for ther r preparati on and

phar neiceut #cal conposi tions contgﬁ EP- A- 74306, EP- A-85424
and EP- A- 72027 di scl ose guani ne der| va%r ves havr ng antiviral activity.

EP- A- 152316 (only relevant for the purpose of Article 54(3)) discloses.
further Desopptien derivatives having antiviral activity. The conpound

9- (4- hydr oxy- 3- hydroxynet hyl but-1 -yl) guanine of fornmula (A) 10 15

(A) [err] iThe gdesant iowsation; relates/lotchmpdunds t@vngrantivitahactidity.sproce$ses for Bsib gBgargtivwand)

but no pbhameasewdicalicompositionsicontaigingthem.been 25 j ndi cated for the conpound In
this dr anyEPA-TASE, FRIA-8542dcehdRRATRIET distiuse lguaniner dsfivatives diavingcantivinal acthity.SERA- t he
conpound13231&ienly. relayent forthe: tveposeref\Adticie Ad(3) slisclosas mr&ﬁcbumwﬁedm havingt antivirel
product ®&ViY. i xture of the conpound of formnula , I'ts nonobenzyl ether
and its. di JBngsmposncfsd-hydrenyS-nysrepmettylauvigusnt Pw(ﬁbl nt and uv spectrum -
' In agreement with those reported In the publication for the supposedly

' pur e ®ompound of formula (A). Qur apalysis of the product produced by the
above synthesis showed that it contagned 450% 30 by wei ght of the conpound
of formula (A), 45-50% by wei ght of e nonobenzyl ether and 5% or | ess by
wei ght of the di benzyl ether. t synthetic routes, we have
preparéad t he conpound of for&lla f]A) i substantlal #Z pure form and have
found that it has anti-viral PN (P activity al so shown by
certain derivatives of the conpound forrru?a (A). 35 According to the
present I nvention there is proyided a conpound of forrmula (1) [err] 60 or a
salt, phosphate ester or acyI(CH )?vative t hereof (as hereinafter defined),
r\n/whh@h X represents chlorine rai ght or branched chain [err] al koxy,
preferably nmethoxy, phgoa 1LY} n’% al koxy [err] -OHor -SHwith the
proviso that, when X 1Is - the comdound of formula (1) Is in a purity
state of greater than as 50% by wei ght of pure conpound. The term' acyl
deri vat i isalischbsadUs Sginthetic Gommimications] 2(6)e 345:361 dta7R)Viatt nv Phadihadehiicalcantiyity hasi beeo f

f or muke ipdigatddfonthe cimpouns nthiswoany other/published dument We lese repeaRuicthe syethesisadf thee s

i ncl ude ¢mpbengi ascdesgsibed: ifr he Bbove fpultlivation, cang dravedshowst thabthenpradudt|iy a|mixterd @f theon

t 0 t hosecampeindof foppula (i itstmanpkenzub sthercand ity diberizyi-dthiey this mixture, haging & n@ftingpeit 927

Bl Acyl ¥dnvseaciym in agreempat with ingeerepestedyin tiiecnubiication for the supposadlySpureligempoind ne
or bot h BMmua{8) Rytianatyeis of "r'mvf?wel mgo m}wgmsamwrm K ontgined |48-50%
% Bycyright & yorgbenzyl ether and 5% or less by

hydr o&’erPYa‘t'% © £OMRPo a&'&’r?’]“’@l"ﬁ@

[err] gr'(ﬂ%% rdgt%ﬁ"nt sym'.m l&ui.%%” o‘%en sared the & kﬁ%uﬁd o rfg/rmula %)qn a substantral!y pure

| mi dazol i Tl oond thet it has antwiel activity. This activity Is also shown by certain derivatives of the
: compound of formuia (A).
—/ s According to the present invention there is provided a compound of formula (f)

X
~ “ ( XN
' N
“ | (cH,), ()
HO—CH3z~CH— Cﬁz-—OH .

or a salf, phosphate ester or acyl derivative thereof (as hereinafter defined), in which X represents chlorine,
straight or branched shain Cy~s alkoxy, preferably methoxy, phenoxy, phenyl Ci-¢ alkoxy, -NHz, -OH or
-SH with the proviso that, when X is -OH, the compound of formula (I} is in a purity state of greater than
85 50% by weight of pure compound.
The term 'acyl derivative' is used herein to include any derivative of the compounds of formula (i) in
which one or more acyl groups are present. Such derivatives inciude biological precursors of the
compounds of formula (1) in addition to those derivatives which are per se biologically active.
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Al kyl grbups R are straight and branched chain groups containing up to 18
carbon;atons, preferably up 10 to 6 carbon atons. Particul ar exanples are
nmet hyl , et hyl t-butyl and pentyl. AEPD¥1887&@® R is phenyl. An aral kyl
group R s a phenyl [err] al kyI group such as benzyl Exanpl es of

phosphate esters of the conpounds I ncl ude those where one.
both of the ac %@p%&g H'Eé'&a"ﬁ ""T’éﬁ"r oA W"ﬂf"@%ﬂ 'P§‘°
t hereof, or Qt%pf dro 3¢ R [err] group
30 Salts, phosphate esters and acyl derr vat |_ves of t he conpounds of
formula (L) are preferably pharmaceu- ti +y acceptabl e, but

non- phar maceut i cal | y acceptabl e conpounds gre also within the scope of the
present invention, since these are useful as internediates In the

preparation |l| o LA Parou he conpounds of
&ﬁre?‘é:ﬁ 8}2% @ﬁtﬁ%‘gﬁL s ﬁ%ﬁﬁm?ﬁgﬁm% % %wgr%@.},mw up

!
substltuents I &S (fgg,d ,par{)lcu ar group o corrpounds of the Invention

are those of fmgm 1,33450, Haﬁw.b,_gral RedupREAs byl Y acceptabl e salts
thereof, in whiggh bﬁph%&:h Tobter8 @t he coiolidscor formula @) 1AcIR8 @ibs®whére onel & lbbth ofthe
[err] repre dg-y §HouDE ard réplacadpyacyl group of fornula 3 EP 0141 927 B1

i n which {gerr Is [err] al kyl or imdazolyl, or [err] or R2 represents a
phosphate ester group of formula [err] or [err]and [err] together represent
a\I[_/err] bridgi ng group. Subject to th@jp+Pw@Ationed purity proviso in
rel"ati on. to conpounds of the Invention, a péeferred conpound of the present
I.Lnvention is the conpound of formula (A) 207 [err] 0 25

-- 20

~ groups or salts thereof, or where the two -OH groups are replaced by a bridging

o \\P / 00—
ﬂO/ \0—-

group
30 Salts, phosphate esters and acyl derivatives of the compounds of formuia (i) are preferably pharmacsu-
tically acceptable, but non-pharmaceutically acceptable compounds are also within the scope of the present
invention, since these are useful as intermediates in the preparation of pharmacsutically acceptable
compounds. )
; The compounds of formula (f) are defined herein as including teutomers of formula (1), wherein the -OH
—/ 35 and -SH substituents are replaced by =0 and =8 substituents respectively.
: A particular group of compounds of the invention are those of formula (l)

o | X
Iz
N)\ NHRs (1)
(CH,) ,
1 2
R'OCH, -CH- CH,OR

or pharmaceutically acceptable salts thereof, in which X is as defined in formula (), and each of R, R? and
RS represents hvdrogen or an acyl group of formula

n4-ﬁ- '



or.a saht or acyl derivative therof. 35 In a further aspect of the

I nvention there is provided a conpound of formula (A) in a purity state of
greatef thah 60% preferably great Qﬂ{r% nore preferably greater than
90% and particularly preferably t Yo by wei ght of pure conpound.

In yet a further aspect of the inventlon, there is provided an isol ated, -
subst ant i glwhién cOnpl et el y pure conpound of fornula (A), or a

phar maceugs i &\ yaligtérmiaalyr oo of Rt lagresinis a pﬂQsphm eslétQroup ¥AbinuaN al so

provi des a conmpound of formula (A) In crystalline formhaving a nelting
poi nt of 275- [err] The conpounds ofméjg-gu,esent invention have antiviral
activitsy, and are potentially useful int € treatment of Infections caused
by herpes viruses, such as herpes sinplex type 1, herpes sinplex type 2 and
varicolla zoster viruses. 45 Accordi ngly, the present invention al so
provi des e R @émbound of fornmula (1) or a pharmaceutically acceptable salt,
phosphat eFilogether ipresantd deri vative thereof, for use as an active

t herap®utic substance, and In particul ar for use in the treatment of viral
Infections. In this aspect of the Inveption, the conpounds of formula (1)
are not subject to the aforenmentioned ryty proviso. Exanples of
pharmaceutically acceptable salts of t compounds of fornmula (1) are those
formed with so organic bases, prefer@ﬁfP th am nes such as et hanol am nes
or di afi nes and al kali metals, such as sodi um and potassium and acid

a drtion forned with a pharnaceutlcally acceptabl e acid such as

el i Wr&gw@g%% o B el o,
or nu

a_conpgyin [err] In which X
excluding - OH, is as defined in formul (l); [err]and [err] which may be

the same or different, are each hydr8gen or 0- protecting groups. 15
preferably acyl groups; and Y is chl ine or [err] in which [err] is

hydrogen or acyl, to an -OH gy of hydrolysis, preferably acid
hydrol ssis, when X is other tNan err] mhen Xis [err] by neans of a
deam nase reaction, or when Y Xis -OH converting Yto a
-NH2 group by reaction with a ni a under ssure in accordance with known
met hods, and subsequently, |f( )deS|red converting t he conmpound of
formula (A) to a salt thereof ¥'®@reatnent with an aci(@)or base. Acy
groups¥ferr] and [err those of fornula [err] as hereinbefore
defined. Exanpl es of- grgﬂq%ﬁ @] infornula (I11) are acetyl and
cyclic acetal such as Isopropylldene [err] is preferably acetyl or

hydr ogen. erre rocess for preparing the conpound of formula
(AL comp rd §f§§" Tura@ﬂfjgpeq! W!dmm

rther as Hon there is provided a compound of formula (A) in & purity state of
greater than 60% preferably greater than 80% more preferably greater than 90% and particularly preferably
more than 85% by weight of pure compound.
S in yet a further aspect of the invention, there is provided an isolated, substantially completely pure
~ compound of formula {A), or a pharmaceutically acceptable salt thereof.

40 The invention aiso provides a compound of formula (A) in crystalline form having a melting point of 275-
277°C.

The compounds of the present invention have antiviral activity, and are potentially useful in the
treatment of infections caused by herpes viruses, such as herpes simplex type 1, herpes simplex type 2
and vericella zoster viruses.

45 Accordingly, the present invention also provides a compound of formula (I} or a pharmaceutically
acceptable sait, phosphate ester or acyl derivative thersof, for use as an active therapeutic substance, and
in particular for use in the treatment of viral infections. In this aspect of the invention, the oompounds of
formula (1) are not subject to the aforementioned purity proviso.

Examples of pharmaceutically acceptable saits of the compounds of formula () are those formed with

&0 organic bases, preferably with amines such as ethanolamines or diamines; and alkali metals, such as
sodium and potassium; and acid addition salts formed with a pharmaceutically acceptable acid such as
hydrochioric acid, orthophosphoric acid and sulphuric acid.

The compound cf formula (A) or a salt thereof may be prepared by converiling the group X in a
compound of formula (lil}. _




formula (111) in which Xis chlorine, Y Is [err] and [err] and [err] are
each acetyl, with aqueous mineral acid, preferably hydrochloric acid.
Conmpounds df fornmulae (I111) when eacEBPoOf4fi@YB1 and [err] Is hydrogen or
acyl, are thensel ves conpounds of the invention, having the additional
utility as internediates for the preparation of the 35 conpound of formula
(A). In a further aspect of the invention, conpounds of formula (lI) or acyl
derivatives thereof, together with, coftpounds of fornmula (111), may be
prepared by treating a conpound of forgula (1V). 40
X (1V) [err] in which Xis as d ™ formula (1) (&8 Y is as defined in
formula (311), with a corrpound%f mulg (V) [err] 55 in which [err] and
%&,{a | eavi ng group such as ClI, Br,

Rb are as defined in fornula (III?
or 1, preferably Br. Conpounds 3 fpr mula (1V) are either known conpounds
2'®dy known nethods. 5 EP 0 141 927 B1

or can be made from known conpo
Compounds, of formula (V) ipwhichlZ is bram ne may be prepared by

br om nat ﬁ%g a conpound of R aqﬂz%rr] 10 preferably by treatnent
wi th carbon tetrabrom de and tri phenyl phosphine in an organic, aprotic

sol vent. suhyrich X biERbiny ! 68 R Yefiled ifemRfuNds of fornula (V) In which Z Is
G or | may be)DReRY RE whidh by Htthd SAHS oF BIRESAL; areUaRP i for 100 pMBtdcting Hfodps,
I n which,R g ,ai,@_rae,}ma,[,ﬁs;g,(jengl cal may be prepared according to the

fol | ow ng schengihising oANBRS in whith 3@ is hydrogen or acyl, _ [err] Acyl _

derj vat i vesioQin -OR R by tneliis of AYdrBIeR, Arbibrab Yicid hpdiolfas, WReANCiE GtiterllianWt,| & Wik X
an opti onal lsy-NBz, Gy etdats]ofOdgamingd redctidnD biivitied Y( i )chibrinecadd XXrisl SO, onvieitiig Y to a -NH2
convent i onagroexby eactiog wilh eomsrieandirmpreasure in adserdanced with kebwaivetheds) and: subssquently, if
depr ot ectee ndestrén: convertingt thexgpmpound otformuBo(A) to a sdthibereal by irbdtroent withaart dcitiror besp. be
carried out byicylgrougs 8% Ruang| Rimayge tegwerf fapowla ai ning a [err] 40 group,
wherein Ris as hereinbefore defined. In a particular aspect of this
process, the acylating agent contains t [£rr] group, in which [err] Is
[err] alzskyl., or is N,N 'carbonyidiini dg.%)l e.

as hereinbefore defined.
Examples of groups R* and R® in formula (lIf) are acetyl and cyclic acetal such as isopropylidene. R° is
preferably acetyl or hydrogen.

30 A preferved process for preparing the compound of formula (A) comprises freating a compound of
formula (1) in which X Is chlorine, Y is -NH2 and R® and R® are each acetyl, with aqueous mineral acid,
preferably hydrochloric acid. o '

Compounds of formulae (ll) when each of R% R® and R° is hydrogen or acyl, are themselves
- compounds of the invention, having the additional utility as intermediates for the preparation of the
(N a5 compound of formuia {(A). :
In a further aspect of the invention, compounds of formula (1) or acyl derivatives thereof, fogsther with,
compounds of formula (iil), may be prepared by treating a compound of formula (IV).

) X '
Nf“
My N/'\ (xv)
45 i Y
H

in which X is as defined in formule (f) and Y is as defined in formula (lil), with a compound of formula (V)

50 R2QCH2 -

>ca-(cnz)z-= v)
RPoCcHZ

85
in which R* and R® are as defined in formula (lll) and Z is a leaving group such as Ci, Br, or |, preferably Br.
Compounds of formula (IV) are either known compounds or can be made from known compounds by
known methods.



Exanpl es of acyl ating agents suitable for the above process are carboxylic
aC|ds_ acid halides or acid so anhydrldes preferably anhydri des or acids.
When the adyl ating agent Is a cargg 5%h?§%ﬁ§5d a coupling agent such as

di cycl ohexyi carbodl i m de shoul d be I'nc but this is not necessary when
the acylating agent is an acid anhydride. The acylation reaction may .
produce a omgbundeiatforntlRl {vy @i which Rfis BromRE MY U épaled i Wratnidaling a @6mpbuRd ¥t Ur €
of deri vikwiew). dependi ng on a nunber of factors, such as the relative
—anmounts and chem cal natures of 55 reactants, the physical conditions of
the reaction, and the solvent system Any m xture produced in this way may

be separated into its rrponents usi ng standard chronmat ogr aphi c
t echni ques. The above descri pj-omn process oftygfe invention can
yi el d nono-, -, or tr at ed erlvatlves of conpounds of fornula (1)

accordi ng to the formof prdtection/deprotection utillsed. The foll ow ng
are EP 0 141 927 Bl exarrpl es of products obtained by different nethods:
(a) D™ aprpferbly Pydaaiment Vitheearkon tetrabromide aaewtnhpwlmpynemw ogapicheprdistsalvendd by
di rect agirhas digathyio ot ect ed conpounds of formula (I) or acylation of

pr ot ect e§ompaupds ehigrmyl ngmmquﬁgl Wﬂ'm%mvt the [err]
group |S%§W%t%@?"ﬂ‘§" (‘f"o‘F‘ '@%r?pl‘éda argddngtinet mey e prepaRd agPasting to dhg;following
subseque CProgeSr ot ection by treatnent with acid. (b) Mno-acyl ated
derivdfives of one of the acycl ic -OH groups may be obtained by acyl ation
f protected I'nter | conpo of formula In which the -NH2
Mp and t he ot he%@&tﬁg gro p r—boﬂhcgﬁs‘?é;&c&icg Bx f or exanpl e,
nononet hoxytrityl groups, and subsdque deprot ectijon by aci c'ireat ment 10
(\g) Mypo- acyl ated derivatives of thelferr] group ngy be do %chﬁ
acylation of protected internedi ates @f conpounds forrru a (1 whi ch
both acyclic - OH groups are protected by, for exarple t F‘Pﬁgﬂylsuyl
groups, and subsequent deprot ecti opgajfge vario protected internedi ates of

conpounds (BOCH Q1 CHK G gep;_ap,a;e,ﬂ_ @% %B\%obﬁ ej@pdar d
procedsir es by,zo or xarrple fr atnment of t nﬁoun& he 6

mononet hoxytrityl cHl org®g /bbPiashe Processes (a) and (b)) or wth
chlorotrimethylsila (for .proeess-{Cc)). g r‘otected 1'nt er medi at es of

conpounds of (gﬁm OTHS OB %ﬂ% égters of
t he conpounds. Acc |ng )61 2 ugt herpayacess aspegi]2 Zzl nventi on,

theres® s provided a process for preparing a nono-phosphate ester of a
conmpound of forrmula (I) which conprises..treating a protected |Internediate

f th é@f‘rﬂﬂuw %@P?M%Pf ulp () gy alag bepesparpd pyecy n Peﬂmmﬂ'w
Sndsf he % %f‘ mrdeeq@'é’ém emvewtmatwﬂwmmgg’%@w o1ty 4nd HBTE e
nt

v ellg 48 e e o Bt S 455 desrcBEgbeeL 1 19, Lhe

desired, the reaction product after treat nment with cyano ethyl phosphoric
acid is treated with agueous amoni a} “gtnl ch yields the amoniumsalt of the
phosphate ester as the final product. @5 Conmpounds of fornmula (I) or
sal ts 4 hereof may al so be prepared by hydrolysing the 1, 3-dioxane ring of a

conpoundggip, hrdi/R & ds Yibdethbefdfe defined.

In a particular aspect of this process, the acylating agent contains the

. -

group, in which R* is C; -1g alkyl, or is N,N*-carbonyldiimidazole.
Examples of acylating agents suitable for the above process are carboxylic acids, acid halides or acid
50 anhydrides, preferably anhydrides or acids.
When the acylating agent is a carboxylic acid., a coupling agent such as dlcyclohexylcarbodiimlde
should be included, but this is not necessary when the acylating agent is an acid anhydride.
The acylation reaction may produce a single acyl derivative of a compound of formula {I), or a mixture
of derivatives, depending on a number of factors, such as the relative amounts and chemical natures of
85 reactants, the physical conditions of the reaction, and the solvent system. Any mixture produced in this way
: may be separated into its pure components using standard chromatographic techniques. _
The above described acylation process of the invention can vield mono-, di-, or tri-acylated derivatives
of compounds of formula (I} according to the form of protection/deprotection utilised. The following are



30 (V1) [err] 45 in which X Is as defined in fornmula (1) and [err] is as
defined in formula (I11), provided that [err] Is not acyl when X is other
than OH, and subsequently, if desireBP oct#1\82FPB1INg t he conpound of fornula
(1) thus fornmed to a salt by treatnent with an acid or base. Wen [err] Is
an acyl group, a basic N-deprotaction step Is required.to formthe conpound
of fornul a EXMPlepRf Rodugts opfainedhy diffegentmethasdes or to or after hydrolysis by
treatnent wit ¥ Oi-ggyisted ves ¢f) the, g, jagyclicRH JarouRs (R $ey obtgingds py (diregt acyiation of

| ut | f tected dsisf forruyia, @) of, agyjation of groterted |ntermadiates; of eRMPgUNds of formula (i)
o on o Ll iy Oy oyt o g %d?fﬂmwmmﬁw £GrPUg, FF Subpagueny

ot

nyl ai kox Pr -SH are conveni enﬁsl
prepared In sf Yo gﬁgﬁ??d 'ff' ups DEY i‘ﬂ?“{&p agyigtion of
chlorine with ? §f8m"?i( " e ;?Eé” g(‘gﬂ% t‘[’ 81 gevclic -OH
wherein X 159 PO 57, BRTP ) RIelPILIST gretps. s SIPERR dphleiariae By
can then ,pe Sey bl adlists brbatives BTG WAL B i%ﬁ%{%ﬁn&' ikl é&&ﬂt'%ﬁms
themfromtheof?sj?.ﬁunq@om kit K B b E‘&rﬁog oidd H, Y07 Soxample
[err] noiety Py lahdhB gﬁt wﬁ&poxlde or- pheny ox- r1de, or
sodi um hydr 0s U Rérifss 5 ifitetniediy _ uﬁgbﬁaﬁ,\w(glry@bgsﬁ;gn GP AR dEHde Hith
formul a (VI Lthndafy yrbdeBites by, JorCékampib, Yealient ofythé® cmpsbufds WAt oﬁ\ﬁ&ﬁ&m‘ lcRlaride (for
EP 0141 S27 piddestds)ia)iahd ) o iitenlofotrimbtriyisiané (forRrocdesqgfrround of forrmula (A)
dependi ng on awstebisatimsmedilles? st bompilnds &ormR Q) kP Biso b idbd BXbPate phobghae leBiBis lof
of j he conpeeremgdundsor mul a (Vi) in which X'is chlorine with dilute HC
(1I.OM at [ er réccdrdnigh? & furthed peocessi dspect of\héiinverition] attere’ 18 foravided @lproteds frQpiéaring a
will yield moso-ghospbate esterodt af compoling of fajmulel (Nowticiasdinprides triating a peotextedhatermadiat of
flgr mul a @I thp campdun@ oiMiodri@la () rin hith ereyalrtiel acyclic -20H groups)ane ithec-NBiE groep adel drotécted,
yi el d t he cpefombiydyahonéroetimxytetyl grjups.withtvyario dthyl phosphiods acirkand| subskgeentle depraténting
conpound of the dspitantprqdyet by troatment witinacid, pesfegdblyaedtic@ciday be converted to the
conmpound of f dirdesired, themepction progyst after treatmentiithayanosthybphosphoda-acly il freatesi withjagueous
The conver s#BRONAYhighbyigids the-ararponim sajt shthe ahesphajerestesasdhe fnelkprodyet. | n
di met hy!| #or naFoReounds of drmyla i) of eron! E1avalep Be arepased iy fydrolysing the d Srdigxens rigg of
an azi de nof &MPoundff BVl 1 eduction of the intermediate with 10 anmoni um
f ormat e/ pal | adi um on-charcoal in nmethanol. The Internedi ate conmpound of
formula (VM) In which Xis chlorinegand [err] |Is hydrogen may be prepared
by treating a conpound of fornula ((MI1I1). [err] with a conmpound of formula
(I'X) 25 [err] The reaction e j ed out in an inert organic sol vent,
preferably dinmethylfornmamd infit he $5-presence of an igggyani.c base,
preferably potassi um carbona 3‘ ound of formula (Vill) may itself
be prepared by brom nating a Torrpo d of N#Bf nul a (X
—/ .

35
(f“z.)z
o ca3 tm
. B
cn?<cn3

45 in which X is as defined in formula (I) and R° is as defined in formula (ll), provided that R® is not acyl when
X is other than OH, and subsequently, if desired, converting the compound of formula (I) thus formed to a
salt by treatment with an acid or base.

When R° is an acyl group, a basic N-deprotection step is required to form the compound of formula (A).
This can be carried out prior to or after hydrolysis by treatment with, for example, {i) a solution of NaOMe in

s0 CHaOH or (ii) a solution of NHa in CH3OH.

Preferably the hydrolysis of compounds of formula (VHl) is carried out in acid medium. The compounds
of formula (Vil) in which X is alkoxy, phenoxy, phenylalkoxy or -SH are conveniently prepared in situ by
reacting the compound of formula {Vil) in which X is chiorine with an additional reactant containing an X
substituant, wherein X' is alkoxy, phenoxy, phenylalkoxy or sulphur. These intermediates can then be

s5 hydrolysed to compounds of formula {1) without isolating them from the reaction mixture.

The additional reactant containing the X' moiety may be a sodium alkoxide, phenoxide or phenylalkox-
ide, or sodium hydrosuiphide {(when X! is sulphur).

Acid hydrolysis of a compound of formula (VHl) in which X is chiorine will yield a compound of formula

7



“[err] -45 The reaction is preferably carried out by treating the conpound of
formla (X). with carbon tetrabrom de and triphenyl phosphine in an organic,
aprotic sol vent such as di net hyIfo& g?ﬂ-lP-qe conmpound of formula (X) may
Itself be prepared by treating a cO ﬁ% of formula (XI) [err] with

2, 2-di net hoxypr opane and p-tol uenesul phonic acid in the presence of acetone

or t et rahyph Ghith R&.chibhd, mar&ﬂa oPibriufal (Rl dePéhding 81 ackiftengl and3édRiidakaNdRions.
conpounds OrFofkamii6, tidhtfiaat oP the lchrpBulid) MBI VAR I Which Riis dhRANE withediire #e! (1.0m) &P
0141 927 BdecTibre24Chuuiaos vilth M ﬁ@eraefm{«VéMs hdu¥d, wlil) yiékd the (c3inpéiing@ of foriidia (A).

i nt er medi Atestmneativt tha Sasel cdmpoondof iamndll ) a2 81 HCI of tetrahpirghurars @ néom BmMperature vl A
conmpounsl yibld fthercompaund bf) formulapilh irwiiich Xii¢ chicsihd.y accept abl e salt, phosphate
ester or ac) dediead] the commundefferaila el irbehidhoX ischiedinodnay be cormertadrto the compound of
phar mac e uforraulé (Villdmphich X iseamino/Apriootodcid didrolysisn a f urt her aspect of the 5

I nventi One# jﬂ?&:&vs@w?mi\: ébmxagmmm withasoi diumaut dnmmhvgforrudmidammrmsms a
conpound of iato (ny r iagide myletycol redugtidntof thp Intasmediatewith
ester df &EVP“'%PFWH%'W@TFW!B agl. with a pharmaceuti- cally

accept abl e C4P inteppedipte comppynd of formula @d?)ﬂ@‘F‘H‘!fr?“Wﬂeéﬂd ﬂdy"ﬂ@%@ﬁ’%@@% by
the oral PHEiteng&CRpAUAS! BRI onpounded in the formof a syrup, tabl et
or capsule. Wien the conposition is in the formof a tablet, any
pharmaceutical 10 car ICHer i tabl e or fornulating such solid compositions
may be "Used, for exanpl gneS|u earate, starch, |actose, glucose,

riice, flour and chal k. T conpositi }bémi in the of an
in\g'ésti bl e capsule, for anpl e of ge a—%cajz&co al n th&écoir?‘lpound or
the formof a syrup, ggsol W-+es—e&ch, Suspension. Suitable |iquid

phar maggut i cal carriers3lncl ude ethy? al cohol, glycerine, saline and water
to which flavouring or colouring agents may be added to form syrups. The
conpoundswiiey/comipshd dPfomkulSByt €d 15 with a sterile liquid carrier for

I njection. The conposition may al so be forrmul ated for topical application
to the skin or eyes. For topicagjapplication to.the skin, the conposition
my bezsn the formof a cream jotion or ointment. These formul ati ons nmay
be conventional fornul atiogs known in the art, for exanple, as
described In standard bo ph8rmaceuti cs and cosne{IXk, such as Harry S
Cosneti col ogy published L onar Hill 20 Books and the British

Phar macopaei a. The conpos [ﬂal cation to the eyes may be a
conven®® onal eye-drop conp SI ti on wel l"&nown In the art, or an ointnent
conposition. Preferably, the composition-of this | nvention is In unit
dosage fornlor in some other formthat the patient may admnister to

hi msel f a sipgle dose. A suitable dosa e unjt Bﬁg contain from 50

to 1
g'\of 225[ At iod i fﬁagyﬁo mqgﬂgt fwiwo Rrgjerably, imetryiogaenids, e
d 2 3t d Th
o ective doi cogwo@seiggméw%?ﬁ ot B potrothy el P P o 0°
20 ng/ kg of body weight per day or nore usually 2.0 to 10 ng/ kg per day. In

af urther aspect of t lat 4, nveot+em—th@Hg is provided a conpound of fornula
(1) or 4 pharnaceuti cal I y

7!1- (cHy) 5= OB -
CH O L ——— CHz

3

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

HO-CHK

CH~-(CH2 ) 2-0H (X1)
H#0-CHjp

” .
with 2,2-dimethoxypropans and p-toluenesulphonic acid in the presence of acetone or tetrahydrofuran.

The compounds of formulae (IX) and (XI) are known compounds or can be prepared from known
compounds by known methods.



accept abl e salt, phosphate ester or acyl derivative thereof for use as an
active.therapeutic substance, In 30 particular for the treatnment of viral

i nfections fn human or non-human ani B 6 1417627 BT epar ati on of conpounds of
the invention is illustrated by the foll ow ng Exanpl es. Exanples 4, 10- 18,
21-27, 30-39 relate to conpounds of fornmula (1) or salts, phosphate esters
or acyl der i vaiheyeampornee of derpiae (N.cO(lihphde ) ragsl savel mrmadbtepraepap autho form ffurther
i Nt er medi at c28pectsf the sregend inventio_ Hy dr oxyet h I) 2,2-dimethyl -1 , 3-di oxan To a
suspensi on of fiSOMPRURE Af dormHa fnon prarmareuticallygacgeptablssali phasphaiecestes Gﬁﬂf%ﬂ‘&ﬁ"e
(125m), stB?'ERf M3), by formujateq fop pseip aP“ﬂ’"ﬁEﬂ%’a‘%‘?@t’?ﬁW@&MP%'éﬂ r asppciaf dhe
40mol ) i ﬁ t@:‘PP‘!i’H f%?’&YFﬁZ‘SPH’F%@C%GMS'H?’bW?s@Wiﬁ %WP‘F mg’f dry@yla fiy or
hours. Exces¥® %bﬂ'é’ﬁm‘?@d’% pracyhydasivative theteptingetien mith 3 pharmacept-

The i nor gam‘?‘\:\z '@e"f‘l'P’f of f vvashed wi t h_et hanol . (100ni
filtrate an orch?P '"'Sgggt gé
reduced pres

this oil [% 3"%"5“828’ 19 |

The
%% el e
p-tol uenesul f; fo Jrgﬁg %Eb E;I,, fﬂm OfQ‘o" sei
m xture Waf didnd stifble i fGtidal® thi

ot o | E‘Aﬁ g%fm }?&;ﬁg tr e resi ure?vvas jg;%?%ﬁg%y C§U§E'bresented

evapor at eg e,rsteﬁ Yl
chr omat ogr aphy Tibo p?egéslﬂﬁﬁmﬂﬁhlso SH Hﬁﬂuﬂﬁd\fdrwﬁicﬁl%ﬂﬁ:ﬂﬁﬁ)wm&”@'%%s
mxtures(40: 1 pydy 'skin, the composition may be in the form of a cream, lotion or ointment.

5 - hy dr ox ymbssysoimuidtiofs GheyBie tihvertional dormiiaibné welPkrd®@h GHthb @ Siol &xdmpi6, dsdeSchBied in

479% ; vimax (skdntdid bobis’6F, pharhathuticsand cosmefids, okl asl AaEy's| Cusimbticolbgy published¥y Usortdid Hill
(\8H, m [ ar rBoakschndl the Blitish. PRerthadopadle. (1H, m CH), 2.15 (1H, br, D20
exchangeabl e, TUld)compasifion fob aghlihti¢rol thengyesSmay beca ednyantignglbayaeirop CompdsitiaiB yell-known in
10. 11% [ er rthe ark grqaiointeentZonpsit®d, H. 10. 10% [err] found 145.0864; [err]
requi res 145. O®efaiebly.Ahe gempasition: ofPthig devdotion i€ ipr unferdogage dormoer infsome other form that the
5- ( 2- Hydr oxpatient,may stministar i@ himeelt a sinplepdoss: A-suitablecdepage uni} might orntain from 50 mg to 1 g of
1, 4-Di hyd?‘o@ﬂ"i Jnsgﬁdwxfyheemlp H0R /P80 meSuch eseg may becadnpinistered  Jo74 timesTaday or more
refl uxing sdPYRly ar H¥mes s dayiThe effectivexose pf-cempound uillimganeeat be ip the mange olftem LY 9’ 20
and sodi um 5R#Kg9%bRdy yeio ?BQ“‘VQBG'HW ally 2,00 l?d?%cﬂe' ?’AYOO , met hanol was

dded In 3 al '§’°’?ﬁ§ Pn'Ha'E"B% to s govi : hovRh
?oreafﬂrthgﬁg‘?g? 1 %d °'g8 : Hf‘%?c?flﬂ‘r G”(‘@'M

30 S

oo ef ul I y*adh eg& ST d? 'g'pf_"“ ' pla%'l 10-

S oronartii s Sl Nime s.sn% Hatirgion “ﬁ;,s of (e
The organic [ i vé em)ve res
was extracted w th et an andt e solution filtered. The solvent
was/ renovgd gegngid { ord 1, 4- d| hydroxy 2-.hydr oxynet hyl but ane (24g, 100% :
[err] (D20) 2H, q J 6Hz, 3-H), 1.75 (1H, m 2-H), 3.57 (4H, d, J 6Hz.
1-H and 1 ld)(z-l-!?di&y@u-.ﬁ%b i-éi«hbthim.a-hloﬁhlz 4-H). B.
5-(2- Hydr oxyethytr =2, Z-armernyr—- 1, 3-di oxan 10 To a sol ution of

L 4- di hydr oxy-T-dguesensiyrisitithiunbDaliroiniom (idige (21676, mBmmbol) i tetrabiydraiisd [125mi),asolution of
(25m ), 202 -risthyivet,Ziethanpiricatsomyiaté {92nt9.859, 1400mol) in)tetmhytirgiurro26rely was dddbrharomvisaovitt
monohydr at e stirfingSavey. 2 Burso Eycesacneagenidvis dhen Taenchl with iaquecustrahydmiuad (F:2)r THY.iforganic
hour at r oomsaitseverechitared ofi and)washed witth ethanak(10Qmi)l Teaciitrate, angicdwhsbingsrwasd combined and the
solvent was evaporated under reduced pressure to afford a colourless oll (4.86g). To a suspension of this oil
in acetone (100ml), 2,2-dimethoxypropane (25ml) and p-toluenesulphonic acid monohydrate {2.3g, 12mmol)
45 were added and the mixture was stirred for 1 hour. The resulting solution was neutralised with Amberlite “IR
45 (OH™ form, methanol washed), filtered and the solvent evaporated under reduced pressure. The residue
was purified by column chromatography on silica gel, eluting with chloroform-methanol mixtures(40:1 and
25:1) to afford 5-(2-hydroxyethyl)-2,2-dimethyl-1,3-dioxan as a colourless liquid (3.01g, 47%); »max (film)
3420, 2840, 1375, 1200 and 1080 cm™; &y (CDCls) 1.34-1.70 (8H, m, C(CHs)2 and CH2CH20H), 1.7-2.1
80 (1H, m, CH), 2.15 (1H, br, D20 exchangeable, OH), and 3.5-4.0 (6H m, 3 x CHz0); (Found: C, 58.33; H,
10.11%. CyHi150s 0.25H20 requires C, 58.34; H, 10.10%. [M-CHa] found 145.0864; C;H130s requires

145.0885).

Alternative Procedure for Preparation t_)I 5-(2-Hydroxyethyl)-2,2-dimethyl-1,3-dioxan (Example 1)
85

A. 1,4-Dihydroxy-2-hydroxymethyibutane

“Trade Mark



triethylam ne. The solvent was renoved and the residue purified by colum
chr omat ogrzzi‘phy on silica gel eluting with chloroformnethanol m xtures to
afford 5 (2- hydroxyet hyl) -2, 2-di i oxan as a clear 15
colourless liquid (6.5g. 41% Eer}M)ﬂﬂéz"?)B‘ij

5- (2-Bronoet hyl ) -2. 2-di net hyl -1, 3- d| oxan To an ice-cooled solution of .
5- (2- hydr oxy+®s fnhixing.sdiutibin raserrihw13,2%%6@&@%:,&8%1»anaashrmbd?aﬂdﬂde

t et r abr omihy, $30mRoY in tAAtEAG (400MM nibthiaRS! Wad 40a6dTIR ¥ afiiols H0& 30 Jminutes (total 25ml). The
tri pheny! -splgemwas Refluked. 1 Q0furthidf BOMinLtesVand aio\kado addl) Hyydrechiont did (BM) was carefillly at
[err] overaadegith ndratidei the sobltior. iTae soltion sasiiltefed Gnd the WdRyanic] cbsiducnds dxtractegiovit ent
was t len othamd 2k adomin der filtered.UThe corganie Soiutions wéra €ombissddand thensoiventrrehoved Thy
col um chrresidue ags exwagted gitroethanpl| (1 20mi)ed the esblution rfilerad. The snivestveas aerarivethto affdrd: 1)
t o af f or d 15-difydioxys2rhydrdxygthylbuianel (24g.t 100%); 34 200 5% (2H. as) BHzc8-Hh.78 (Ho o RHk s

| i qui d (0.989d¢4H, 408BHz, -Hrand 1'tH)) and .64 (RHOL, J 88Z @-H).1270. 1260, 1200, and 1070
[err] [er& E;IHNZO W')-Zs?‘d"f'@ﬂw‘;&ﬂfom (3H, m [er(g!' 3.43 (2H, t, J THz,

CH2Br Yo and T &solufion aiH 4-dhydmxy qtyihytane (123, 100mngnl):-in Yetrahgdrofgran(25m, 3.2
requires: dmethogyntopane (13§g.7t0mmol) @nd FW'W?PG'PM*F ‘!9@2'1!0"0 wraty (Q.57grmme)) were
207. 0021) .addgg. metserumweﬂw&@emér en "eutfa"sed by addition of
5- (2- Br orrd%ﬂ“w "92'"2 se'r?rérv %; My iificy ge!
sol ution ‘Wg(g )'""‘2“"2 tﬂi"ﬁ’é‘f ygro’gﬂ&y! %r'ﬂ'("@‘hb'g loxah bt f'°%ind
car boff tetcP'BHP Y 57nmmol ) in N N-di met hyl f or mam de (110n ),

henyé Ehogphr ne (14. 959, 57rrrm|) 3s was added. The solution was stirred
f 0.5 t [err] The solution was then diluted with saturated aqueous

sodi um by 2& Hf _J“J,xnged by water (55m ), and was extracted with
@ango ( organic |l ayers were dried (nmagnesi um

sul phat e) %‘%h@ﬁc&é@h Vs%ﬂ&on &Dﬁylﬁéé&lﬂ&ﬁyl%«%rw Yol dHa acuum
for 2 hoggsdronitie’ @ ﬁq Qifrﬁ@thy arhiée |( &Vﬁﬁreﬁﬂbﬁa&pﬂm {e30g! ﬂm‘o)vﬁ@um
of hexangided brid Mé umctla& o QmigHR TR Bl alol (20ml) wes added and the

5- (2- br aigRbit Wes thén svaporBd b‘}dar r%a&aaib@m Thé- réditile wie/ PirifietbyasRiumn CRroMbtbdraphy O |
Whi chaCronssilioa gel, oRtingdwthGiddnb-B¢biond (12:1) & afford B(2-brénidathipl)-2.2-dimethyl-1,3-dioxan as a clear

2- Am no-dolotdes® liquidX0.88g, 40% £ »elior ik 2040 13%6,li2v0; a2605120b,)antl 70| ety s, REDGHD 13D a
sol ut i on@kfs, B(GH3)z)o M GHTEH, Iny ICHOR, Ch2Ei),ne4SI(gH, t,1) Bzl CHBAK and08.5&9 (4H3 m/ 1XBH.0); N

dry di neFéuplif Or A28% db 88B2%!| Cs Hrs B1O2 requires: G, GIBOTIUM.i G178 (). [618GHs ] 4 fobmt207)00242 d

. then antGrtiraB® rpairesI700213ar bonate (0.83, 6. Omol) were added. The sol ution
was s#®irred at roomte erature for 5 hours and left at [err] overnight.

The sol LME‘&/&S’_CME )'2 H1-34 i @ was purified
by col um chro mat ogr ap on srllca gel O eluting with chloroformrrethanol
hedos G

igg) -s9ltion (0f B-@hyeronyethyl): d'ﬂ?‘ﬁ!f'n'é'e 3@"&9"
olsin N, '&'W 1‘%"9@ tipheny qugor
wi

m xt ures
oo e i e K
ﬁanS- [%?r#" apogiu E’?"b%g@:%qd "’1%?5‘%" § ;

700)
‘M
- organic | n ol
el b 41 2
(2ZH, dd gl H Y
[ er1] &t dd chiblittess oit whi : err e changea e’
and 8.38 (1 H s, 8-H); 0.37% H 5.68: N 22.22 % M 311 1138

[err] rs@Mpe8s C 50.08: H 5. 82 N 2246 9% M 311.1149). Exanple 4 10

2-Amino-6-chloro-8-[2-{2,2-dimethyl-1,3-dioxan-5-y)ethyl}-purine

To a solution of 5-(2-bromoethyl)-2,2-dimethyl-1,3-dloxan (0.75g9, 3.7mmol) in dry dimethyiformamide
{12mi) 2-amino-8-chloropurine (0.88g, 4.0mmol) and then anhydrous potassium carbonate (0.83, 6.0mmol)
were added. The solution was stirred at room temperature for 5 hours and left at 4°C overnight. The solution
was filtered and the soivent removed. The residue was purified by column chromatography on silica gel,
s0 eluting with chioroform~-methanol mixtures (80:1 and 60:1) to afford 2-amino-6-chioro-8-[2-(2,2-dimethy}-1,3-
dioxan-5-yljethyljpurine as a white crystalline solid {0.74g, 64%), m.p. 125-126°C; axmax (H20) 223 {¢
28,900), 247 (¢ 5,700), and 310 (¢ 7,700) nm; »max (KBr) 3450, 3340, 1635, 1615, 1565, 1470, 1410, and
1375 cm™"; 5y [(CDa)280] 1.26 (3H, s, CH3), 1.32 (3H, s, CHa), 1.45-1.85 (3H, m, CHCH:CHzN), 3.51 (2H,
dd. J 11Hz and J 7Hz, 2 x H,y), 3.78 (2H, dd, J 11Hz and J 4Hz, 2 x Hy,), 4.05 (2H, t, J 7Hz, CHaN), 6.89
85 (2H, s, D20 exchangeable, 2-NHz), and 8.38 (1H, s, B-H); (Found C. 50.37; H, 5.88; N, 22.22 %; M"
311.1136. C13H1sCINsO2 requires C, 50.08; H, 5.82; N, 22.48 %; M* 311.1149).

Example 4

10



EP 01417927 Bl 9- (4- Hydr oxy- 3- hydr oxynet hyl but - 1-yl ) guani ne

2- Am ng- 6- chI oro -9-[ 2-(2,2-dinethyl-1, 3-di oxan-5-yl)-ethyl] purine (0.59g,
1.9mol ) in"hydrochloric acid (1.0M ghglamvegysiirred at [err] for 24
hours. The solution was diluted with water and neutralised with 5
Amberlite * IR 45 (OH4 form). The mixture was filtered, the resin washed.
with wat er @féHydroxyshivgeoymativibybi-diguapinender reduced pressure. The residue

was recrystai ngrts\e%&f?;c;m vva;er to afford 95-l)mrt] %;ﬂ?‘xyl-(qSS-%’(gT ) n Do .
hydr oxynet hyI n 919 riP-{Re2 4 B9 Bpl} [n GpCRionE,
11, 500) and 2% al), yat slived at S0°C fop 25 h |wag |iyted mwe'sarwmeuti ch
1645, and®1dmbetile I 45 (QH 3 Tomm)s Thes pixtyrg f“ﬁfedsﬂwzfe iaMaS'lfd %ﬂ'

9- (4- Hydr X
2- Ami no- 6- ctWor - 9- |ox n-5-yl)ethyl ] purine (3.74qg,

ﬁgm' ) Tlhg Wﬁh Bééd&re%' #ﬂe%ég&'\& 9- m&@}%&@ﬂ%{l&ﬂﬁﬁb@aﬁ% MML 2 d

then al | oyed télAcﬁﬂ&h m&h@-ﬁ | 2 ich &ty 1-¥/8-Jiokenlst aritd , S3krinidy IR S Grchidhit Macid
wat er to af fen fmihiw " ste[&%ln der bt &3} B h&%@m ermﬁéurﬂﬁeo&ﬁm? fsFsodium
crystalline hﬁ&?&tfd& 61 )13rﬂ| erZ&ﬁ:weJTioFbooﬂﬁ soluliéd was( fi@éa tind the sbd Rdshed-witld whker: to

N.727. 81 % efidd 'oha-hydréxgBihiydrBmisthyibut-14fguahine @s @ Awhitdlcrydtéifedscia (2. f85ANBL)E mp. 275-

Et hyl  4- benzyi0XFoud:t, 3.3} 66.02 Ny 27081198 16N requirdsOs]i4w.83; MR6.87; N[ Z265 %).
3. ¥3mmol )owas di ssolved In dry ethanol (121) with stirring, then diethyl

mal onat e (4E¥ample 8. 13mmol ) and pot assi um i odi de (249.5g, 1.5mmol) were
added. An oil containing benzyl-2- bronoethyl ether (278.5g. 1.3mmol)

cont am nat e&hyj 4-benasidry2ethoxycarbdnylhutancale 198g) was t hen added slowly to the
stirred mxture. On conpletion of the addition, the reaction m xture was
heat ed urfer rSodiummete)(72gg3.A3mmal) was|sisgolyed e dey athenel (1.21Q with stissing; them; dipthy] pplonate
extract ed wi4’Fmlet3jdmme} apd po'@gs)um Todide (24960, 1 fmmed Were fided Am off epipinjag benzyi-2-
dried [err] bPP‘P?‘@f‘ éﬂ"h@lp‘@v ‘ l@d“?‘@am vih ethylesp W’P%M)WWS‘“MWM

3.99 (2H, t,evapo ;P ucad R’fsg-"?HT“%Ps'd °e

(2H, s, D20 51‘?5'88 \3 : - ﬁ%&%? '50 ’“é’a"’r’,ff

[err] excha t Hz, H .&4[]1 exc ang Ia,2x
3

Al ternati ve ! '_ ﬁ (?sii’aﬁ'fﬁ 1:3055)("1t§r D20 exchangeable, 1-H);
- ? bF 1%

distilled t =-~' Ha@ % er 8’2 13
as a clear 2

[err] 2. 18 '"a fnd % ohe )agg sq%-‘%' ,il%ﬁ

2 x [err] A ! '

4- Benzyl oxy Qy ), 212 (24: & CHOEE), cogr'bchs-t-ﬁ |)r (&5 4‘244*('5](4 2x
I|th|umalumn|u nbl?ln dry ether (2.51) under 40

g,
nitt ogen aX"aEx%Q%j et hyI 4 benzyl oxy 2- et hoxycar bonyl - but anoate (362g, 1
23mol ) over =a—pert od of 3 hours. On conpletion of the addition, the
reaction m Wﬁbwhﬂmf@lﬂuﬁnw mto roomtenperature, and then heated
.under reflu n re-cool ed and the excess lithium
\aluni ni um hydnb%ddaatsmwd:sbehsidi Oniehe aideliRliuin Hyaridef (1093] 27md)LR QM) sther 38461) under
sodi um hyar oitogde wad addiet thylricbenzyiory-2-6iRaycdrionyl-buRnda®(882g O1123Mol byt @ pad of 3 hours.
filtered, aOd completion|of the atdilian, Wasbeetonveixture\wssallofedto e to rod derfiperdiure; tasd Was
dri ed [ err] hdaledtupder defiud Gor drivbue kanas thah edicobied gnd/the excess lithium aluminium hydride destroyed
4- benzyl oxyby diopeise agdition of |water £100rml).- 2N sediuny hydrexide (300mi) &@6wgter 330aMl). Thé feaction
1. 35- 2. 05 (iire was fithiahi2GHD® filtad cake washad wéibwith chioroRmr. The filtrhte vag dieid)(MgSD4), Ailtered,

(2H, s, [er ’%5 tgdapi give +bmzyloxyg¢umgnamylbutan-1 -0l as a clear oil (226g, 87%). &u (CDCla) 1.35-
(3|-I m, CHCH,CHz), 3.30-3.80 (8H, m, 3 x CHz0, 2 x OH), 4.42 (2H, s, OCHzPh) 7.28 (8H, 8, Ar).

Example Z

so 2-Acstoxymethyl-4-benzyloxybut-1-yl acetate

To a cooled solution of 4-benzyloxy-2-hydroxymethylbutan-1-0l in dry pyridine (1.11) was added acetyl
chioride (230ml,.3.24mol) over 2 hours, the temperature being maintained below 8°C. On completion of the
addition, the reaction mixture was stirred at 5°C for a further 1 hour, then poured into water (41) and

65 extracted with ethyl acetate (1 x 31, 1 x 21). The organic exiracts were combined and washed with 2M
hydrochloric acid (2 x 1), water (1) and brine (1), dried (MgSOx), filtered and evaporated to give a pale

*Trade Mark
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50 2- Acet oxynet hyl - 4-benzyl oxybut-1-yl acetate To a cool ed sol uti on of

4- benzyloxy 2- hydr oxynet hyl but an- 1- oI in dry pyridine (1.11) was added
acetyl chl oride (230m, 3. 24mol ) g f%iapg , the tenperature being

mai nt ai ned bel ow 8C. 01 conpl etion of addition, the reaction m xture
-was stirred at 5C for a further 1 hour, then poured into water (41) and.ss
ext r act egbliow sih(3gdghy! acetate (1 x 31, 1 x 21). The organic extracts were
conbi ned avecuumsdistillation tatforddd Dchtongrhdtion-d-benagitgibut-2-yK adsigle as\atddlouedd bil 3220g,

bri ne (120%) by tGoek 65%0.06kFai(0.0smmyd and evaporated to give a pale "Trade Mark
11 EPO THd fr&HorBd.p.yi2R4160%0.05rhm (€201 )wds. pulified iy eoidins thrbrhatbgraphy e Sitieacgel elution

2- acetsoxyitheetheyhexéneh & affdording further 2-apétoqumethyd-bergioxybutallyb acdtates 270 18%).( 3 1CRGL) 70%)
b. p. 16008§ @Hyq, CHICHEHR2.00 (BH) SrAn) OCATHB), A CHH, ow CH), B.50 2L CHsQGH.Bh).OBIRItIN.42)
was pur i iGHEOBCHs) [ddhRH: Br QPRI 24051 soM)-si | i ca gel, elution 5 with

et her-hexane 2:3 affording further 2-acetoxynethyl - 4- benzyl oxybut - 1-yl
acetate P®mgle830h . [err] 1.68 (2H, g, [err] 2.01 (6H, s, 2 x [err]), 2.19

(1H, M CH) : [err] 403(4H d, [err] 4.43 (2H, s, [err] 7.24
(5H, s, SfgeoxymeFavoxyput)-vIgcaRxy et hyl - 4hydr oxybut 1- yI acet ate To a

sol ution o&ZacetOéyrreth | - 4- benzyl| oxy- but - 1 ac t%te 7rm|) in
et hanol ) DXegr e

ﬁ::—'

-Bpt- 'ﬁ'

ﬁb n F?PT? foh 183
g aﬁ g %r 55'%:" e
g 3%3 e 35 gg "T"fr"éé
gel el Uﬂ)@(ﬁH gagl nCﬁ)hb (35 9’,62 8 .

rowbﬂquﬁl .zg SEACHAS g‘c ear o 1 61 (
[err] 2.04 {( S, x lerr] 2.20 (1H, m CH). 2. 61 (1H br S, [err]

exchangeg[a[ng;egc}b 3.68 (2H, t, [err] 20 4.04 (4H, d, 2 x [err] Exanple 9
2- Acet oXymet nyl - 4- bronobut - 1-yl acetate 25 A m xture of

2- acet 0xa-Amtdryrhetiyl-p@dmobut-1yLdcethtey| acetate (10g, 49mmol ), tri phenyl
phosp&i ne (19.25g, 73mmol ) and carbon tetrabrom de (24.4g. 73muol) was
stirred foA niiSurambl2acetdxyrh&hyhd-hydroxyttiot/1-§l eetateri(1Dg, 4abinél)] riphehyi phesphiue (19.26¢ S

t hen evafSowal and carbah tekabromidsi (@4:14g. F83mmél) was dtiyedciol 18Thoucshat dP inadimetinifgrmemide
silica désomieThatsoment wig hercavapsratédgind theoresidue puifie® bcalumnedhfomatdgraphy on silica gel,
2-aceto Wigh etheright peirnlaum12:31o afferd L-acetoxymetyl-ghiomobutil-y| a8ty as 3(Pa®i§130g.er r |
1.73-% %()mm?a) B12156 A3H) n, CHGH2GHz), 2.04 (BHORRHHEPCOCH) .44 134, t.{CH:Brd (408 (4H. 04
(4H, d, $2¥QHPePCakanpl es 11 and 10 35

9- (4- Acef oxy- 3- acet oxymet hyl but - 1-yl ) - 2- am no- 6-chl oropuri ne and
7-(4-Ace.érl‘&§'9_°ﬁafﬂ xymet hyl but - 1-yl)-2-

~ 35 8-(4-Acstoxy-3-acetoxymethyibut-1-yl)-2-amino-8-chioropurine and 7-(4-Acetoxy-3-acetoxymethyibut-1-yl)-2-
ammo-ﬁ-chloropunne

A mixture of 2-acetoxymethyl-4-bromobut-1-yl-acetate (13.0g. 48.7mmol), 2-amino-8-chioro-purine
N (8.25g, 48.7mmol) and anhydrous potassium carbonate (10g, 72.5mmol) was stirred in dry dimethyifor-
40 mamide (100ml) for 18 hours at room temperature. The reaction mixture was then filtered, the filtrate
evaporated, and the residue purified by column chromatography on silica gel (500g). Elution with 3%
methanol in chioroform afforded 9-(4-acetoxy-3-acetoxymethylbut-1-yl)-2-amino-6-chioropurine as a white
solid (13.8g, 80%) mp 135-137°, Mpux (H20) 222 (¢ 28,500), 245 (¢ 4,800) 307 (¢ 7,700) NM; vmex (KBr)3485,
3310, 3200, 1750, 1730, 1625, 1560, 1525, 1475, 1245 cm™!. &y [(CD1)280] (270MHz2) 1.85-2.05 (3H, m,
45 CHCHZCHz), 2.01 (6H, 8, 2 x OCOCHj3), 4.03 (4H, d, 2 x CH.OCOCHj3), 4.16 (2H, t, CHzN), 8.88 (2H, br s,
D20 ‘exchangeable, NHz), 8.17 (1H, 8, 8-H). Found C, 47.27; H, 4.94; N, 19.56%. C14H1sNsO.Cl requires C,
47.26; H, 5.10; N 19.68%.
Subsequent elution with 5% methanoi in chioroform afforded 7-(4-acetoxy-3-acetoxymethylbut-1-yl)-2-
amino-6-chloropurine as a white solid (2.9g, 17%) mp 174-175° (dec). Amex (H20) 222 {¢ 25,000), 255 (¢
50 3,800), 318 (¢ 5,600) nm; rmey (KBr) 3380, 3310, 3205, 1745, 1735, 1635, 1550, 1505. 1380, 1365, 1310,
1250, 1240 cm™. &y, [(CD3)2S0] (270MMHz2) 1.86 {2H, q, CHCH2CHz), 1.99 (6H, s, 2 x OCOCHj3), 1.95-2.05
(1H, m, CH), 4.03 (4H, d, 2 x CH20COCHa), 4.38 (2H, t, CHzN), 8.60 (2H, br s, D20 exchangeable, NHz),
8.39 (1H, s, 8-H). Found C, 4748; H, 5.11: N, 19.52%. C14Hi1sNsO.Cl requires C, 47.26; H, 5.10; N,
19.68%.

Alternative procedure for preparation of 9-{4-Hydroxy-3-hydroxymethylbut-1-yliguanine (Example 4)

“Trade Mark
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am no- 6-chl oropurine A mxture of 2-aceoxynethyl-4-bronmobut-1-yl-acetate
(13.0g,, 48. 7mm|) 2-am no- 6-chl oro-purine (825g, 48. 7mol) and anhydrous
pot assi um cdr bonate (10g. 72.5nmmol) vrgposﬂnrmbﬁ n dry dinmethylfor- 40

mam de (100m ) for 18 hours at roomtenperature. The reaction m xture was
then filtered, the filtrate evaporated and the residue purified by col um
chr omat ogr aphy Aopeluion jof §-{ Eqm(‘!i angioxyriithyl-butmi-y{ki2tamin@Brchiotopurine | (15.5g, dB.Bromol} tor 2M
af f orded 9- (W%E’P'i'ﬁ( §oidk (1hPmb ey heated, ynsian refiux,foy 2 howei The ®lutien wes ther icopledate room
white solid '8%7 ne "?95'!'@:4? hvdmige gghetion. ] lefb i Beyg)at 42015"(5_)!1‘&'#?"'”"9
4.800) 307 (pref 3/‘ fif ﬁiﬂa ngnd recyysialiizedofom watep to pive P-(4-hpdrexy-3-
1560, 1525 qthylopt: 'é\’q"f"' °[°érar“]h eryatling yolid (@40, 85%Hmp 8752775 45 [err]
2.01 (6H, s, _2 x [err] 4.03 (4H, d, X [err] 4.16 (2H, t, [err] 6.88 (2H,
br s, [err] able [err] 8.17 (1H S, 8-H). Found C, 47.27; H 4.94,
N. 19 56% gﬁ_ N.19. 68% Subsequent el ution

W th 5% h

dalt

7-(4- acet oxy 3- -t_qm dpl |te

(2.99, 17% ssolg ‘ B0

3,900), 318 hydeexy

1550, 1505, :b 'cm ‘ 5u
8k -H) (2H t,

[err]) 1.99 lzt)zs?m 76 e,
[err]) 4.38 §3 kot b 2 80 05 6 ol ) 3 9d743
(1H, s, 8-Haukg [err] requires G,

. 10; N. 19. 68% 5 Alternatrve procedure for preparation of

9- (4- Hydr oxyExkmipiedzoxynet hyl but - 1- yl )guanr ne (Exanple 4) Trade Mark 12

ER_O 141 @7 BT ASol ution of

9- ( 4- act oxy - S4ettyaitony-g-hyirdxyinethytiut-1-yhguanirid; potassiomGalc hl or opuri ne (15. 5g,
43.6mmol ) in 2M hydrochloric acid (150m) was heat ed under reflux for 2
hours. The sol b iacuspansiont df @rid-bysibae-8-hydvoxymethylbud-iqyBguasing (9.30g d .2menol) i vaterd@mi) was
with 10% sodiddad jagueoesk petessiym| hydiogde (1 & t1.2md. Thenpalveat wiiscremovesinion Ithe resulting clear
resul ti ng2rwifien andttdtumiiontwith metherd-ethanalaiorded B-{4hydokyid-hrdraxymethyibut-1-yliguanine potas-
recrystal | i Z84m ﬁ%'mwmtemqs (09 » A7) amex (H2Q. pHY .4) 252 (12,400); »max (KBr) 3360, 3180,

hydr oxynet hy] ‘3 ° '\7\?rﬁ-'t[(§ 1471 (1 Hhan. S, 69 RHag '8‘3‘%2 Wp33'

cali 10 To b % 4 i%bé" 'r‘sw%mern Lk iintrr i
It 10 T e I n

?8 309 102%‘5%@ '{"' s: ¢ rzé't!/ggz quegus sodi um hydr oxi de (Il M

1. QM): Trle éig% was rem)ved fromthe-resulting clear solution and

trituration et hanol - et hanol af forded
ﬂ.ﬂ; edS @ white solid
23400, 1590, and

9- (4- hydr oxyz.& , )
(elang faonte RY-BRS 150
1570 [err] 15 fr@ fal luorulrorﬂf @JamHo-e%lm%-s‘-[hikz.z erZtﬂyr-G Aldioxsh-5- &%um?a ddeg, Psmmol) i
(4H, AB par tietithydtéhitan &.5%i) nydlochistic 2bid (22dm, o af lBced. 1A v me ecpind after 0.5
[ err] exchangaeihb Solutibn wastdiuted witBfuttiver, temﬁy&ofu&earr wﬁmtbﬁasi@ ©-amin8 BlchibroQ4t
%43 (1H s ,hy&roky)-3-hydroxymethylbut-1-yl) purine hydrochloride (290mg, 83%), decomposed over 165°C; amax

: 40 (H20, pH5.5) 223 (¢ 28,400), 245 (¢ 4,620), and 307 (e 7,620) nm; »max (KBr) 3370, 3330, 3200, 2500, 1650,

1630, 1595, and 15056 cm™"; 5y [(CD2)2S0] 1.53 (1H, m, CHCH2CH2), 1.83 (2H, q, J 7Hz, CHCH2CH.), 3.35
(4H, d, J 6Hz, 2 x CH20), 4.19 (2H, t, J 7Hz, CHzN), 5.85 (9H, s, D20 exchangeable, 2 x OH, NH2, HCl and
H20), and 8.57 (1H, s, 8-H). (Found: C, 38.04; H, 4.85; N, 22.36 %; C10H1+CINs0s.HC! requires C, 38.98; H,
4.91; N, 22.73 %).

Example E

2-Amino-9-{4-hydroxy-3-hydroxymethylbut-1-yl)-6-methoxypurine

80 To a solution of 2-amino-6-chloro-9-[2-(2,2-dimethyl-1,3-dioxan-5-yl)ethyllpurine (0.28g, 0.8mmol) in
methanol (2.5ml), methanolic sodium methoxide (1M, 1.0ml) was added and the solution was stirred at 50°
for 1.5 hours. The solution was aliowed to cool and hydrochloric acid (M, 0.2ml) and water (0.4ml) were
added. After 15 minutes the solution was neutralised with 10% aqueous sodium hydroxide. Silica gel was
added and the solvent removed. Column chromatography on silica gel eluting with chioroform-methanol

56 mixiures afforded 2-amino-8-(4-hydroxy-3-hydroxymethylbut-1-yi)-6-methoxypurine (185mg. 77%), m.p.
117-119°C; Mmax (H20) 213 (¢ 22,100), 249 (¢ 6,860), and 280 (¢ 8,410) nm; »max (KBr) 3400, 3240, 3210,
1640, 1610, 1580, 1410, and 1385 cm™'; &y [(CD3)2S0] 1.47 (1H, m, CHCH2CH2), 1.74 (2H, q, J 7Hz,
CHCH2CHz), 3.40 (4H, d, J 6Hz, 2 x CH,0), 3.85 (3H, 5, OCHs), 4.08 (2H, t, J 7Hz, CHzN), 4.4 (2H, br, D20
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Exanpl e 13 20 9- (4-Hydroxy- 3-hydroxynet hyl but - 1-yl ) guani ne, potassi um sal t
To a suspen5|on of 9-(4-hydroxy- 3-hydroxynet hyl but - 1-yl ) guani ne (0 30g,
12mmol ) in water (8nm) was added 2953 §2pgﬁa55|un1hydrOX|de (1 M 1.2nm).
The sol vent was renoved fromthe resultlng cl ear 25 solution and
trituration wth nethanol -ethanol afforded

9- (4- hy dieson o S OHY, B3 1M, 83,0 lexdhangBalils) 26NBi ) @E¥S48 (4, 418-BAFdundk M aesmme

powdery {H:NsO9 redditas M 28r.a3ier r]  pH7.4) 252 (12,400): [err] (KBr) 3380,
3180, 1690, 1650, 1585, 1570, and 1480 [err] 1.47 (1H m 3'-H), 1.69

(2H, g, Exampless 2'-H). 3.3- 3.5 (4H, AB part of ABX 2 x 4'-H), 3.94 (2H, 't
J 7.3H, T -H. 4.7 (2H, br, [err] exchangeable, 2 x OH), 5.89 (2H, br.s,
D20 exchrigimif-athoxy-8+(4-fydemyiS-liydaByroetihibubi-yipudde; ( Found: C, 41.11; H, 4.91;
N. 23.82% 30 J[err] requires: C, 41.22; J. 4.84; N 24.04% . Exanple 14
2- Ami no- 6- cFl Dsuspmiemme*MQWﬂﬂwmmWI-wxﬂtWﬂe)fwlhmma(ﬂlsw négimodin de
35 To a othenel {1Pmi)ofas added sodium ethoxide (1 Min ethanol, 1.5ml) and the mixture was stirred at 60° for 1
2- ani rf8- GournThey rgsulfing solution wag jaligweth jo copl Bydipehiods acid (& Yo 0AP) jand, watereO 7o) 2P
1. 5mol ) 8fidediapd Wawmoaf"a# siireq for & qur at rogrvy fepprEtyre; Tie golution was mwfa'lae%‘m %dm

added. AShpRup bicaraanaterand the Jolvant wass rempved. Ererpiriue was exiragted with ch
di | ut ed Rirame! 1(4: tﬁ&r“"&‘@ﬂ“r%ﬂ?y@?‘@? 4, the ,splysqtremeverl; Eecigsidys ypas, puriied by °°'“'““
2- ami no- 8¢ n 9, 8 -g o-6-ethoxy-9-(4-
hydr oc'fil v ;.
2 3, ([er
ry 331
m [err] BTE . efo
hd 7 ﬂs s : ' 'err'
and 8. S, : : H 4 85; N, 22. 38 % [err]

requi resEg‘m 98, H 4.91; N, 22 73 % 45 Exanpl e 15

2- Am no- (7~ roxy- 3- hydr oxymet hyl but - 1-yi ) - 6- met hoxypuri ne so To a
sol ut i on 2@fmino-6-benzyloxy-8-(4-hydroxy-3-hydroxymethylbut-1-yl) purine

2-am n®-6-CNIoro-9-12-( 2, Z-dirmetnyt -1, 3-droxan-o-yl )et hyl ] puri ne (0. 28g,

0. 9nmol ) | A sEspénaionlof 2-2minorb-chiorae{d3@ 2 alirethys D8Hdioan-Seétaipuline (0l3vh, 10rimadl) inveas
added andoittion of sbditim benzosde §tYinrkeckyhéicdhel; 2inl) fwas strréd ét (70T for 1THoer. Jbé wdsulny Was
al | owed sautionehs slleded taycdol.chytidochidric ackd {S0M( G4vhl) &dAvatey (G:Bmd) vers sided €hd 4wl Solutieey e
added. Awagstingd fori hhous at rdom mperetire.nThacsolutienuwasathérs patitioped be®d96 ghjerefonrs and
sodi udeh e‘mi‘hajeque@nsmvela crieutraiisod withi aqiecus godivre biserbenatatand evracteciwith@hlorpfanm.

chromat o ingg) organic wgmm with equesus sadivm bicerbenaiscdried imaonesimsulphgiple
af f or ded 3‘2’- PrEqiegniovas dha residue\yas B‘fgzﬁa?gaﬂ"mﬂt"mf repby @ sifed, el Alting, with
(185ny, ¢he °’"h’i"§"‘"2'1“7"“5!’f? ﬁ" 1 &P

280
1410, *Bnif

i

H r%*;‘lm;i H t. + 1 g 44
Podeds .Wn:%sﬁ?ﬁ@pzo

3. 40 (4Hugim'.; . Dz
(2H, br, Shekee
\exc hangeé éseﬁ%ﬁ,%%?:%ﬂ

40

Example 1_§

2-Amino-9-(4-hydroxy-3-hydroxymethylibut-1-yl)-8-thiopurine

45 A solution of 2-amino-6-chloro-8-{2-(2.2-dimethyl-1,3-dioxan-5-yl)ethyllpurine (0.31g, 1.0mmol) in aque-
ous sodium hydrosulphide (2M, 3.0ml) and ethanol (1.5ml) was stirred at 70°C for 1 hour. To this solution
glacial acetic acid (2.5ml) was added and the mixture was stirred for a further 1 hour at 70°C. The solution
was allowed to cool, filtered and the solvent removed. The residue was recrystallised from water to afford 2-
amino-9-(4-hydroxy-3-hydroxymethylbut-1-yi)-6-thlopurine (0.13g. 48%), m.p. decomposed at 260°C; &y [-

s0 (CD3)2S0j 1.45 (1H, m, CHCH2CHz), 1.72 (2H, q. J 7Hz, CHCH2CHz), 3.3-3.5 (4H, ABX Jag 10.7Hz2, Jax
5.5Hz and Jpx 5.8Hz, 2 x TH20), 4.02 (2H, t, J 7.4Hz, CH:N), 4.45 (2H, br, DzO exchangeable, 2 x OH),
8.77 (2H, s, D20 exchangeable, 2-NHz), 7.87 (1H, S, 8-H), and 11.9 (1H, br, D2Q exchangeable, 1-H); Amax
{Hz0) 230 (¢ 16,800), 263 (¢ 7.210) and 341 (¢ 25,200) nm; »vmax (KBr) 3310, 3130, 1650, 1610, and 1580
cm™; (Found: C, 44.86; H, 5.60; N, 25.44 %; CioH15N502S requires C, 44.60; H, 5.61; N, 26.00 %).

Example E

2-Amino-6-azido-9-[2-(2,2-dimethyl-1,3-dioxan-5-yl)ethyl}purine
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[err] reéquires M 267. 1331). Exanple 16

2- Am nQ- 6- et hoxy- 9- ( 4- hydr oxy- 3- hydr oxymet hyl but -1-yl ) purine To a

suspensi on of EP 0 141 827 B1

2-am no-6-chl oro-9-[2-(2, 2-di net hyl -1, 3-di oxan-5-yl )et hyl ] puri ne (0.31g.
1.0mmol) In ethanol (1.5m ) was added sodi um ethoxide (1 M n ethanol, .
1.5m) and the Triaeplytian ohgremie-phiera-942-(2[2dimgthyi-t.3-dloxammS-ylethyllputing(0.4¢g; 15mmal) in dry
sol uti on wasNa-dimeiformemids dpmi). [ppdivrp @HH® (9-290.%remqliowag) added3and) they miktue was stired at
(0.7m) wer e 1981856 faind housts The, paiVeniowes,fargoved ieng t resisiue waphag with, waterig {eave 2-amino-6-
t enper at ur e. 849343 %@'WB‘RY'W'WY'BF‘V'!P@G' %H"F%FP"@) {0-36g, 7@ %), 4n- %emgsed at
bi car bonat®% %voc-t’ﬂ@xé%:%rﬁz 359<t19?é"c B -

chl orof orm  &Dlarfths0p ‘6H§2ﬁ %1832@ gﬂ%gﬁz)a%a ﬁ%" " 7"’2 and J
X h"gf"f
P S Gt B e

renoved. Thel
-1- yI)purrne (0.24g, 85%, mp. 150 [err] 213

el uting with &ggﬁ%ﬁ{; ‘
hydr oxy- 3- hy |

(24, 300), 6360), and 280 (9,270) nm [err] (KBr) 3330, 3210, 2900,
1650, 1610

—err] 1316(4H m 3'-Hand [err] 1.73 (2H, q, J 7Hz,
ot b sttt 4- 04 (2H, t, J 7Hz, 1 H)
(4h ' » D20 exchange | eaves 2H, q,
J THz, [egs] A3|Qix‘.|r')eHzlf Famih oeé- ahiﬂ NethipirinG %ﬁ;&%ﬁ%

(Found C, 5&1@(1;:155# 4.6mmMBh, cbhca falonrrﬁmuwseﬁar&ru

4.90 99 . m ﬁﬁph@mﬂ-%as heated under reﬂux for 1 hour. The solution was allowed to cool, filtered and the
2 M NO- 6- begshhtauriovad. (The Rasilicowds-parities By @MHRERMMIgFaphy Ui Silich Géil eiving ithAhloraform-
Suspensi on Odethanol mixtures (20:1 and 15:1) to give 2,6-diamino-9-[2-(2,2-dimethyl-1,3-dioxan-5-yl)ethyllpurine
2. ani no- 620 h{190ney; 85%K 2, 202-204°0) hinyelx-(KBrP-161700 1640, 1595, gnat 1ayd Emtir 6/ EDCH-LDYOD) 1.42
1.0nmol ) i n @HsHINCH:RN 18F2.6EH) mNCHEHICH))) 3i84.2 {8H)/) 2I360HzQ|and CHsN) Gingd 7B81(1H, wosH)
stirred at [Eounp: €,di2.88; Hh G.TB; N, 2836 e Mi| 26210525 G1 stibaNe2 teguireaCl 83IciHL 6:80c NO28.75 %;
hydr ochl ori cMaéﬁazIGQQ) M 0.4m) and water (0.6m) were added and the
solution was stirred for 1 hour at roomtenperature. The solution was then
partition®d E@mpe@h chl orof ormand 30 water. The aqueous |ayer was
neutrall sed with aqueous sodr um b| carbonate and extracted with chl orof orm

The conbi ne pyibutr1-¥PRYANe queous sodi um bi car bonat e,
dried: (rragnesr ol vent was r nopved, The re

purified ﬁ/n@o g %f%ﬁ“ﬂ yi-1 3o 7 ', A yl q% gézmzfl;) in ld% ace-
chl or of or t?‘f!f ?’“ 1973 B tﬁ@s(gemov residue was

- benzyl oxy- & orlﬁ}'h g, Col h?raphy on stiica
crystalline
250 35 (8,3 :

i
1680 [errj cr—ior-écllz) $2I-Hq. m713|z. szl-l) . omﬁ

’(
AB part of ARz 2x6rio) &bt (24, t0§7€aﬁi‘|6rﬁu).;i417 brlDz‘d'g &ée(z?kbﬂi 57drzﬁ 5@0
[err] exchangahdetbie, AHs), 8B (2H>8 2000 exbhafigeab |6fN|-L) akd 760 ﬁﬁ, .a%)( @ict €, 46.09; H, 6.32;
‘exchangeabl ay, 32,602 EoH{sN300. fFCHC R Hequires C.as500)H, 878 N] 3861 (si. s, 8-H: (Found:
&/ 58.89 H. 6.12; N, 19.87% [err] requires C, 59.46; H, 6.16; N, 20.40%.
40 Exanpl @ ma.aprm no- 9- ( 4- hydr oxy- 3- hydr oxynet hyl but - 1-yl ) - 6-t hi opur| ne 45
A sol ution of -

2- am no- 6- ce-@rAostexyiSecetBxyetiyinuiiiyguatiie di oxan- 5-yl ) et hyl ] purine (0. 31g
1.0nmmmol ) in aque- ous sodi um hydrosul phide (2M 3.0m ) and ethanol (1.5m)
was stirred W off yé-hydrowyrdrhydrigymeftivibutsicyiiguanioe (3§8mai 1:0mmod c4-dimethydsrpinopyridine
(2.5m) ws { andhgegtio anbydsids (8.HmY wes stirsad;for-4cdys atroem femperatre. Therasetic aalnvdg@qu
The sol uti orT°‘Wﬁ’§d H‘I‘q°bWE'QF°€' B“E%Eﬂ- The "PF‘#‘Er"@G PH"H'G" Phﬁ""ﬁ'm Sheamatogesphy, Qo sl eluting
resi due was W@ 4$-(4-acetoxy-3-acetoxymethylbut-1-yl)guanine

e R S o R e AT PR

deconposed §'(ZJ X GHzO and GHzN). 8.42 (2H, s, 530 exchangeable, 2-NFi2), 7.71 (1H, &, 8-H), end
10.54 (1H, s, D20 exchangeabls, 1-H); & [(CDs)280] 20.71 (2 x CHa), 28.29 (C-2'), 34.54 (C-3"), 40.50 (C-
17, 83.58 (2 x G-4'), 116.84 (C-5), 137.58 (C-8), 151.24 (C~4), 153.38 (G-2), 156.87 (C-6), and 170.57 (2 x
COO) (Found: G, 40.62; H, 6:70; N, 2051 %; M" 337.1382; CrsHisNsOs requires C, 49.85; H, 5.68; N,
20.78 %; M* 337.1386).

Examples g@_ .‘iq gﬁ

9-(4-Propionyloxy-3-propionyloxymethylbut-1-yi)guanine {Example @ an_d N2-Propionyl-9-(4-propionyloxy-
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50 J[err] 1.45 (1H, m [err] 1.72 (2H, q, J 7Hz, [err] 3.3-3.5 (4H, ABX JAB
10. 7Hz, [err] 5.5Hz and [err] 58Hz 2 x [err] 4.02 (2H, t, J 7.4Hz, [err]
445 (2H br', [err] exchangeabl e, g 77 (2H s, [err] exchangeabl e,
[err] 7.87 (1H, S, 8-H), and 11. D20 exchangeabl e, 1-H); hmax
[err] 230 ([err]-16,900), 263 ([err] 7 210) and 341 ([err] 25.200) nm

[err] (%Wma&ilﬁﬁﬂ-yi)ﬁﬁﬂne(mamd 1580 [err] (Found: C, 44.86; H.
5.60; NT2Z5- 2495 [err] requires C.Z4.60, H 5.61; N 26.00 %9. 55 Exanple

19 2- Ami NoA @nbaure okB-@-hjyd2exiy-3-hijdroltymethiipit-14y))gLenine@50mgb 1 ginthel), Bdinjethylaininepytidine  EP
0 141 9330nig), prapionic aohydtideoBmip Bnd?N NrdimathyBorolainitie ¢158M) [was Etired -atitonm tiéryperatyre for
3- di oxarB8Shoyrs.) Biehsolvbntwas mamoyv@d. dridgthe Teskiversibiecied telcglurhl bhrainatagrdphy o silicangedlie
(5m ), siutingiwithechiorhiorfnethdnp! mituBasr(80:1, 20v,s104} Thelfirstimpousd i olute was Miagropianyls r ed
at 100- Bié&gropionyloxy-Bprepionylo¥yrastivibiutyyllguanine (209mg.47%) wvhidh wascrecrysialiisedt: froon etherel
wi t h watmathangl, mpalh2-184°Gaman {(KBr) 1740, 1675, 1610 1560, and 1185 cm™!; &4 (CDCh) 1.14 (6H, t, J
azi do- 9-75¥z 22* Qcﬁpﬂzﬁﬂqﬁﬂi’msﬂ @paﬁun-m ig@rﬁ%ﬂ »idne 6.8k, &Hﬁﬁgj'kh?m ki,

N

2510 %’@ e @Z%N 53355,%) mszﬂ o apmssq 25"'%60'% At
8, 210 2 2 ) o8 N- 13
) %E:er % ?"ﬁ' . 46 NBX J 7

] L s e e L T el -
an . r

4.29 &25»1-\:‘ ““m °’-( # $ v:::’t ‘7

N 35 | o 1[0 ' .t.J . : Hz ).3

318, 1548} [ '%«'&h Ee e, 1-H) (Found: c szza H,

it A S

2- am no- -a2|1 0- | o>€an-5-§ll )et hyl ] purine (318ng,
L,Om*ggl )E,m{.,ﬂgﬁgc acid (0.15m, 4.0mml), concentrated amonia (0.22m ,

4. Omol 0% pal | adi um on- charcoal (30ng) and met hanol (10mM ) was heated
under r ebdvigxahsyioxy-3-Reddhoylo: Bliityngianip@s al l owed to cool, filtered and the
sol vent d by colum chr omat ography on
silica gel Aeinummg:fvm {4hyrbty -ty tiRkyiethybltRiygbaniib X (253ne  {.Ghimndl), amByciohaxicart O

gi ve zi, Godiimidsi (0.83n%Y, k Bmnal), Bexdhaiiedciiy/®.36m!30.88gDX Griimol)> 4-dimsthiiBivilnd gy Hidine (20mad) and
(190nyg, NGGefmethpifopmanftd2Gint wag tirredl dor 16} houtBed) rodrt Ténperthtinkl Thel tnbiure waschilltdd @it er r |
1. 42 ( 6Mates and extracied with -chlor@forfrBbd 2). The fambirjed SrgBnici lajerg Wére washe®@with jogequd sadlivah
[err] amhigarborg®, @riad, (mn@umulpmm th@, solyant 3@novid. The T@idudiwa® Burliéd By Kdlumn

292 1652hf°{"mf§IPhVe elitings @t 53hmf°ﬂn-metﬁa090 rﬂW@B 5 Gfforty] 2@ (A-heganeyloxy-35

uhbylmu:pma@mg@ % - $lafliserd from - m k iThR  198.5-
soI ut i oﬁobP '2‘361'@'&%@159 30, 1 P5°11®5cﬂ"6>!b7f9°51 % BliBHte
(180ny, (9 "' 2F 3) C %r‘ (%Gr" at
room t e 03 &L@%EH’Q’L&? 3n
ﬁe—t/hano t( {]ﬁr )% (1H, s, DzO
chrorfa Iof"??a T ' ' t F' (/) 33N, A B88
(6:1, 4 and 3 1) gave 2, 6-di am no- 9- (4 hydroxy 3 hydrox-
ynet hyI ) purine (95rrg 63%, mp. [err] (H20, pH6.5) 215 ([err]
25, 500) . err] 7,290), and

40 9-(4-Formyloxy-3-formyloxymethylbut-1-yl)guanine

A mixture of 8-(4-hydroxy-3-hydroxymethyibut-1-yl)guanine (0.23g, 0.9mmol), dicyciohexylcarbodiimide

(0.92g, 4.5mmol), formic acid (0.17ml, 4.5mmol), 4-dimethylamino-pyridine (20mg) and N,N-dimethyifor-

mamide (5mi) was stirred for 40 minutes at room temperature and then quenched by addition of methanol

45 (imi). The solution was filtered and the solvent removed. The residue was purified by column chromatog-

raphy on silica gel eluting with chioroform-methanol mixtures (7:1, 41) to afford 9-(4-formyloxy-3-

formyloxymethyibut-1-yl)guanine which was crystallised from methanol {0.12g, 43%), m.p. 195-198°C; »max

(KBr) 1720, 1680, 1630, 1600, and 1570 cm™"; &, [(CD3)280] 1.83 (2H, q, J 7.1Hz, 2'-H), 2.01 {1H, m, 3"-H),

4.04 (2H, t, J 7.1H2, 1'-H), 4.13 (4H, d, J 5.5H2z, 2 x 4'-H), 6.39 (2H, s, D20 exchangeable, 2-NHz), 7.70 (1H.

50 s, 8-H), 8.23 (2H, s, 2 x HCOO), and 10.52 (1H, s, D20 exchangeable, 1-H); (Found: C, 45.40; H, 4.68; N,
21.70%; Ci2H15NsOs requires: C, 48.60; H, 4.89; N, 22.64%).

Example ﬂ

85 9-{4-(N-Imidazolyicarbonyloxy)-3-(N-imidazolylcarbonyloxymethyl)but-1-yllguanine

A mbdure of 9-(4-hydroxy-3-hydroxymethylbut-1-yl)guanine (253mg, 1.0mmol), N,N'-carbonyl-
diimidazole (187mg, 1.15mmol), 4-dimethylaminopyridine (20mg) and N,N-dimethylformamide (5mi) was
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280 ([err] 9,170) nm [err] 3150, 1680, 1650, 1605, 1590, and 1410 [err]
1.46 (H, m, 35 [err]1.73 (2H q, J 7.1Hz, [err] 3.3-3.5 (4H ddd (ABX).
JAB 10.6Hz, [err] 5.5Hz and [err] 5.9eep13182F¥81r]), 4.01 (2H, t J 7. 3Hz,
[err] 4.41 (2H, br, D20 exchangeable 2 Xx-OH), 5.70 (2H, S. D20 -
err%@? 56 (2H, L‘err] exchan eable [err&m and 7.69 (1H, .s,
temverem@zAw i

exchangeabl e .
8-H) (Found:® ,
N. 31.81 % .82

m xture of 9Y

Ms gfugher qugn uwhggvl dazpien(180mg) wes aded
urs. 4 %Y@F quert ang. w@e&m#@e#\wim

av) %r&‘rﬂ“r'fe'dfzz's' Viexyriihi-imidazol-
0°Crymaxc(KBn| éqnayos 1780, 4695,

Hz), 410
e

silica gel Sy '

afford 9-(4-acet oxJ y f'ne (160 ng, 47% which was

recrystal bj sedmbie @828t hanol , mp. 202-205C; [err] (KBr) 1737,1690, 1628,

1600, and 1 r-r}-—179(2H g, J 6.7Hz, [err] 1.91 (1H, m [err] 2.00
(6H s, 2 X RMdrdmbthoxdtrif)io- Qﬁk&noﬁlﬁﬁtﬁty%ﬂh%&ﬁﬂd&d-yiﬁu@g( 2H, s, [err]

exchangeabl egnd[ & TT7- 71T (IH—S exchangeabl e,

1-H); [err] W%Hohe(h%xfﬁt&l@dﬁ]hy&’r&&%-ﬂy%ﬁﬂmﬁlhﬁﬁ ;ﬁ@a’ﬁi 40.59 (G 1'), 63.58
(2 x CG4')y TIo. 64 (& H), 137.58 (CQ8), I . 153.38 (C2), 156.87

(CG-B), and 170ASsélufich of 9¢eh)drddyrauneoxyfmethfiButddguanind (4085, 18mmeN), mdnofbthddytrityl chio-
337,/1302; [ eide](10:9gcasmmeN, tfisthylhirdSe.7inl) ahd $dimetiyladidopifidifg (abg) 3 K,NLdiREthyifoftamide
Exanpl es 23 (50va)) Was shredder® lmpisOThe| reacionIval yaentiad With migtierionand et sofbent hhguaaawame
(Exanpl e 23)residve wWas takdn- upr ip pthyl iepdtaté arfdAthe salutiprongshekwith aqueokd sddilishlbicarbéndbsl and water.
3\pr opi onAl ohop selvtien mwwwwg{msmmmm solvént yembwverd. Theurpsidue fwas purified by column

9- (4- hydr oxﬁ‘@ﬂﬂ?ﬁﬁm ebeluﬂnqwgm ghinueiermrmathandl Siixtwres. Thedfirstoiajor product to elute was
4- di met hyl arf¥ yritgesycS-hydieynamethylbuk Byligyanine ((4.4g, 34%), m.p. 142-
N, N- di net hyI (fh v'@ g 262(16,000) ayosrpme (ifRek 400, 1680; $305.6157¢ @nd 1510
hours. The 1“0 \%ﬂ mh 2aty 143 (1 Mg 3 s2i%:2-8 (3He AB payt BABNA§H20C), 3.1-34
chromat o #7 ¢ '\'/\P T'FF érﬂ)o%@r@ rﬁﬁﬁt%a'if?dl(3ﬂn3x?'ﬂn°é§35 (1H,
(30:1, 20: 1

9-(4- proploex -

was recrysta
1675, 161Q g,,'}%ﬁ,( adw"a

fy| 258 (IH s D:0
"f"%ﬁ‘%u‘a o Bl T %z D B Ny 9%
PaE
(3H t, J 71§fdzana[ﬁf1§ m=; %
2.35 (2H. gy it ﬁj"%ﬂz?ar?(s A

Br A
5@1 %ﬁ”
. A 4 )'
m 2 X [errh)ahi(ﬁﬂrsr Hy, 258 @A, cﬂi& ) bie;

, 050 & ﬁmd 4§*
s, N-H (Foymdad: €, 6708; A.Eos N, 1@96%:0%-!31&5‘ %sé%rsls Ht 551\13 3204)E 1 1
r\eq’w res &, 54.15; H 6.46; N 16.82 % 1 1961) The sécon corrpound to
el ute was O&Edampledd onyl oxy- 3- propi onyl oxymet hyl but - 1- yl ) guani ne (150ny,
419 which was recrystalised fromnethanol, mp. [err] (KBr) 3310, 8150,
1740, 1690, 24aBivayoxy-Bph8lylbxymethylbutdi-yguapiaél, t, J 7.4Hz, 2 x [err] 1.80 (2H,
\q/J 7.0Hz. [err] 1.91 (1H m Jerr] 2.29 (4H q, J 75Hz 2 x [err] 4.01
6H, m 24 [ er¥o]a sqilion ok Nrmeno@athexyirtyl-8-{4-Hpdoxy3chydeoxyreatiyibet-1-j)guanjne 10.6%y, 0Smhol)
S. 8-H), ani pydding(46mi)mas added pivalyl chisricle 40:3hmu 4 Smmol)-ang thé Belulion] wastin&PfoPE miniites.
The mixture was precipltate in water (45ml) and the resulting precipitate was stirred in 80% acetic acid
(10ml) at 80° for 20 minutes. The solvent was removed and the residue was purified by column
chromatography on silica gel eluting with chloroform-methanol (10:1) to afford 9-(4-pivalyloxy-3-
45 pivalyloxymethylbut-1-yl)guanine (0.22g, 58%), m.p. 225-237°C; »max (KBr) 3430, 2080, 1730, 1690, and
1620 em™; 8y [(CD1)280] 1.11 (18H, s, 2 x C(CHa)a), 1.81 (2H, q, J 6.8HZ, 2*-H), 1.93 {1H, m, 3'-H), 4.0-4.1
(6H, m, 1°-H and 2 x 4"-H), 6.38 (2H, s, 2-NHz), 7.69 (1H, s, 8-H), and 10.58 (1H, br.s, 1-H); (Found: C,
58.58; H, 7.26; N, 16.14%; Cz0H31NsOs requires: C, 56.99; H, 7.41; N, 16.62%).

50 Example _:_i_j_

9-(4-Acetoxy-3-hydroxymethylbut-1-yl)guanine

To a solutlon of N“‘-monomeﬂwoxyb'ityl-e-(#monomethoxymyloxy-a-hydroxymethylbut-1-yl)guanlne

66 (0.72g, 0.8mmol) in pyridine (3ml) was added acety! chioride (0.21ml, 3.0mmol) and the solution was stirred
for 30 minutes. The mixture was precipitated in water (30mi) the resulting precipitate was stirred in 80%
acetic acid (10ml) at 80° for 30 minutes. The solvent was removed and the residue purified by column
chromatography on silica gel eluting with chloroform-methanol mixtures (7:1, 3:1) to afford 9-(4-acetoxy-3-
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6.20; N. 18.95 % [err] requires C, 52.59: H. 6.35 N, 19.17 %. 20

Exanpl e; 25 9;(4- Hexanoyl oxy- 3- hexanoyl oxynet hyl but - 1-yl ) guani ne A m xture
of 9-(4- hydr oxy- 3- hydr oxynet hyl butggl OXHW ne (253ny, 1.0mol),

di cyci ohexyl car- 25 bodlim de (0. 8 nrol hexanoic acid (0.38nm ,
0.35g. 3.0mmol ), 4-dinethyl am nopyri d| ne (20rrg) and NN-di met hyl f or mam de .
(5m) washysitoxyrietitlibuer-yligdanine U0.57ga 84%)) aip. 1184 P00PC trinbe (KB 8330713170, 2830y\Ve3001d90it ed
W th wat e1868,n181% ahd 665 @th~\\izi HCDIUSO] 0.6-0.81(3H, , 2)-H arlch&-H), 08I (516 &, ORLY.BBO2H, ay.er S
wer e washbs0 wkdhangaggiesud, & GHz,uQHIOH),a3.96.m a0, mdril-idcend NEH0EO), LsB1S (1Hp Ihet, D0and
t he sol veedchangeablecOH), Bidé (2Ho =i D@ ewehengeabis, f2-NHid), (7,680, Ls8-H)hardin .59 ¥,pda\D2 0

el uti ng evchdngesblal &Hp f(Tound: It 4AANAT, 5831 Ni 21.B%: GualiyNsDf wequires: C, 48.81; H, 5.80: N,

9- (4- hexa®®4dxy- 3- 30 hexanoyl oxynet hyl but - 1- yl ) guani ne( 200ng, 45% which
was recrystallised fromnethanol, mp. 198.5 [err] (KBr) 3340, 3160. 2960,

2930, 174@@"‘2@96 1650 1605 and 1170 [err] (CDCb) 0.87 (6H, t. J 8.9Hz,
2 x [err] 28(8H 2 x [err] 1.60 (4H, quintet, J 7.4Hz, 2x[err] 1.90
(2H, q Js-&MleMFW@W!PW yiguapie err] 2.30 (4H t, J 7.6Hz, X [err]
4.13 (6H, 2 x err] and [err . . err] exchange bIe

7.70 (1H, m"° °12"’1 '}‘ "‘ %ma’gt}@w f:bh

58.97, H & '@i( 'vg’ i

Exarrple 2% - ) r ]ﬁnuf'-e , Wﬁs&'fgye
of 9- (£ hY mx RS oy § ' e et O )"°""'

di cyel ohe "L&&ésa G {é uari ‘gs% rqsgwé !i' o672 ‘kf?m A;Z
Stirred 1Sl e e rgmf m{}ééfdw;@naﬂ@r Ayl @@gﬁg of
) » Zo ) } '

maghang)  giek-Biloco), MeegiH, 4J £1HB50 bichingbdid, OR sbb@uspfnger&c efﬁ%ﬁ
resi due WRS.8BUSH, i, DIHD MndCE) BRY TOBINMALDB:0 bahbhgeddls, SH):I (Fdindl T, 58 tH Bga,t h
chl or of or {gsw); BRI 0I.0d5EHT reduirde: CA53l61; M.G.03§ ,aBEg%): (4- T or nyl oxy- 3-

f or myl oxymet hyl but - 1- yl ) guani ne whi ch was crystallised from net hanol
(0.12g, 4S8é4npled8p. [err] (KBr) 1720, 1680, 1630, 1600, and 1570 [err]

1.83 (aH,7q, J7.1Hz, 2'-H), 2.01 (1H, m 3'-H), 4.04 (2H, t. J 7.1Hz, 1’
H), 4.13 $HexahoyldkyB-tytinxymathylbdt:1-yuenie 39 (2H, s. D20 exchangeable. [err]
7.70 (1H 50 s, 8-H), 8.23 (2H, s, 2 x HCOO, and 10.52 (1H, s, [err]
exchangeabl &0 4 - sdjutigncol NW-mapomatioxyiityl-9{4-raongrpethaxytritgloxy7dievrdroxymetilyibutetyyliguanine C,
46. 60; H. (Ozaggg.ernol)g@pgiq ing (4t} wapprdded exarpyl chioride (0.38ml, 2.7mmol) and the solution was
9-[ 4- (P& Iwrfﬂfh@b? bapqaam{mm mmmwamrymr%mmmvwmw iﬁfw'] gu
ani ne A Ri8R% geaficycidy(t 'ﬂ' &he, spbve P%'('ﬁd’?m rifind

1. Omol ) ,© "?!‘m;‘t? h—"?fl?“f?Fdia 1'*@9 1!3 - T% ‘51”“ 'd9'(

e 918
3&2?‘"527 - °&” B H‘ifé‘i’
of N Ia ve %ﬁé ':.E‘E, Iﬁ:l f&%
for a fegr il léfé-m xoﬁg.gg%,mﬂ ool O 62
INJa- (N mla%z&q?a‘%cfsgony[ox ) - n?re)gazol

yl car bnygampigns hy! ) but - 1- yl]guanl ne (360mg, 82% mup. [err] (KBr) 3320,
3140, 17601695, 5 1630, and 1600 [err] 2.0 (2H, q, J 7Hz, [err]

2. 15- 2. 40g-(4¥exadetandyidiy-8-hfdrdkmethylbut-1-yl)guanine

To a solution of N2-monomethoxytrityl-8-(4-monomethoxyirityloxy-3-hydroxymethytbut-1-yl)guanine
45 (0.72g, 0.9mmol) in pyridine (4ml) was added hexadecanoyl chloride (0.82ml, 2.7mmol) and the solution
was stirred for 30 minutes. The mixture was precipitated in water (40ml) and the resulling precipitate was
stirred in B0% acetic acid (8ml) at 80° for 2 hours. The solvent was removed and the iesidue was purified
by column chromatography on silica gel eluting with chioroform-methanol mixtures {10:1, 8:1) to afford 8-(4-
hexadecanoyloxy-3-hydroxymethylbut-1-yijguanine (0.23g, 52%), m.p. 183-191°C; »max (KBr) 3340, 3160,
80 2920, 2850, 1740, 1690, and 1605 cm™"; &y [{CD1)2S0] 0.85 (3H, t, J 6.6Hz, CH3), 1.23 (24H, m, CHz(CH2)-
12), 1.48 (2H, m, CH.CH,CO), 1.6-1.8 (3H, m, 2'-H and 3"-H), 2.28 (2H, t, J 7.3Hz, CH2C0), 3.39 (2H, 1, J
§Hz, D20 exchange leaves d, CH,OH), 3.9-4.1 (4H, m, 1'-H and CH;0CO), 4.60 (1H, t, J 5.2Hz, D0
exchangeable, OH), 6.38 (2H, s, D20 exchangeable, 2-NHz), 7.67 (1H, s, 8-H), and 10.50 (1H, s, D20
exchangeable, 1-H); (Found: C, 63.83; H, 9.44; N, 14.05%; CacHisNsOs requires: C, 63.51; H, 9.23; N,

68 14.24%).

—

Example §
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(2H, t, J 7Hz, [err] 4.48 (4H, d, J 5Hz, 2 x [err] 6.32 (1 H;'s, [err]
exchangeable, [err] 7.05 (2H, s, imd-H), 7.57 (2H, s, imd-H, 7.75 (1 H
s, 8-H), 8.28 (2H, s, inmid-H), and 10EB®¥18FBI, [err] exchangeable, 1-
H,; MZ 68 (100, im dazole), 44 (70, [err] ), 41 (72, NCHN ). 10 Exanple
28 & 29

[err] MononmefMER ALA‘ gth
uani ne and [err]- Mnaonet hox
-9-(4- hydrox% d """‘. f
9- (4- hydroxy- - :
t

monluAy s8t y et hyl but - 1-y1 ) g

ityl

y 4.8m dipg (6ml) were added Ne-
| % S(m @@Pdglwﬁm

(j =1yl (1.289, 1.6mmol) and
3 enched
for 2 hours.

? ' r yaqus
. 1 as
emoved Thes LR gﬁﬁ&.ﬁf % @' "@? ggv i w:s
‘Mth aque%JSﬂ % &? Ls% %\5{\ vﬁrﬁn of Ssﬁ 9191 olm
(magnesi um s 533 d' a B?Zmau
col um chr ongsiuaoRivetkr 440 the Lﬂéh Vo3 pasie r&ﬁhm éd@& r?r&%ﬁ@%ﬂﬁ’élning product
m xtures. Thgeré péofdd aﬁ@ﬂ@rsoﬂ?én?%%dtt@a rdlé-ﬁ-lwar%xy-s hydroxymethylbut-1-l uanine 4'-phosphate,
[err]- rmnorreaimﬁoﬂwﬁ daltlas Q-vihils SORE QIR EI%Y:Loiriak Hobs.ﬂ-' i YCDF
uani ne (4:#0S0MtY 1.571R, m 92, 1L7©r(2|-] m, CEsiB7 280 (mHz &@0 728K %%H,OP). 3.99
(16 000) nn 2HarJ §.9H2<BH), 64038(196528-1-&605 1570 and 1510 [err] 1.24 (2
1.43 (1H m 3-H), 2.7-2.9 (2H, AB part of ABX, [err] 313425
(2 AB partExafnplABB( [err] 3.42 (2H t, J 6.7Hz, 1'-H), 3.66 (3H, s, [err]
3. 74 (3H, s, [err] 4.35 (1H, t, J 4.8Hz, [err] exchangeable, OH), 6.7-7.4
(Q8H, m A - %AceﬂFai(A-th_rbky-ashydmemylbuBByl)gﬁﬂines, D20 exchangeabl e, 2-NH),
and 10.50 (1H, s, [err] exchangeable, 1-H); (Found: C, 7428; H, 5.86; N
8.64% [err] ré &i Sugpension_of 785(4gdrowy-3- lyd@wmemylbstdmgeaninermee@nmolhm Ryidine (3mi)
product to eYast dwaghlorotrlmemylsllane (0.25ml, 20mmo|) and the mixture was stirred for 15 minutes. To this

nononet ho
4-di net hyl a

[err] - nonomdf g;f’??? F:glﬁ Wagmh miiyre.wes e for 90 gaippigerMethanol
1. 4g, 17% S B i @in €1oc) "Pm"sa"dm
(16809 161?)/so % wgl" ’2'5° ey ;h i‘gﬁs%sol ofo '"'e'é!;"f' Q‘(’;g‘g
2 X 4- :

s, zﬁz [H)erp iofed St fisn) ippyed o pei e cwﬁr
e;<chan ea%l . i%g 20 4%.(%“ #)2
o8. 95, gH S?m (} ? Qu 3H, é:l-l) 35(::11 2 x &-H), 413 (2H

9- (4-Pivalyl )i ' > 1Y S ok x 4'-H),

forr]- mo%«ﬁﬁfﬁﬁu@hydﬁxw - ?'oxymgt 78,y S, Bl ém& éé,o

(6~47g, Qs9rmmol ) in pyridine (4.5nm) was added pivalyl chI ori de (0.55m,
4.5mmol ) andxbrhgle SOl ution was stirred for 45 mnutes. The m xture was
precipitated tn water (45m) and the resulting precipitate was stirred in
80% aceti c ABHaxapdydEH(4-hyaltoxy-8<hydrovymethyiblt-niyguatise The sol vent was renoved and
> residue was purified by colum chromatography on silica gel eluting
wi t h chl o®of or Te asuspension of BE4-hydraxy-3diydroryoheBylbul-1pyl)guahipd (2:25g,3t.0rdrBol) in pyridine (5mi)
pi val yl oxy mde pddedtchiprogtimethiisiianec(082mi2 2§mmBiB Sd then mixiurp ovas JstirredidBr )5 BB®s. To this
2980, 1730, migge wap rddeds hexafayt ehioride 10.18miy 1.8mmol}; and the misture] Yas] stigred (-0 gpinutds.
6. 8Hz, 2- H) Methangt (MHW herg agifled and (he/mixtutegwas stired for apiurthar2Q minutes. w-Dia@blmlo-
(2H, s, [er1§4Olndegd 57§1' °'> 30d valen (%"'t]!me agdedand they goiventrwag removed. The

58.58; H. ‘57 ue NY” ‘r‘ ° '?Pég on 'fcseﬂebs'utm W‘th ahjorotaym-ethanok 44:1).

50 Exanpl e se? troug I\ﬁﬂt[re &ﬁgxy jdye, was taken up in water and
passed th - xan hydroxymethylbut-1-yl)guanine

. (50mg, 14%), mp 86 88°G rmax (KBr) 3400 2960 2940, 1675 1610, and 1560 cm™"; &y [(CDs)zSO]OBB

(3H, t, J 6.7Hz, CHs) 1.29 (4H, m, CHa(CHa)z) 1.48 (1H, m, 3'-H), 1.60 (2H, m, CH2CH2C0), 1.77 (2H, g, J

80 7.1Hz, 2'-H), 2.48 (2H, t, J 7.4Hz, CH2CO0j 3.3-3.5 (4H, m, 2 x 4'-H), 4.13 (@H, t, J 74Hz, 1-H), 4.41 (2H, ¢, J
4.7Hz, D20 exchangeable, 2 x OH), 7.98 (1H, s, 8-H), 11.85 (1H, br, D20 exchangeable, NH), and 12.01
(1H, br, D20 exchangeable, NH); (Found: C, 53.64; H, 7.58; N, 18.95%; CisH2sNsOs .0.5H20 requires: C,
§3.32; H, 7.27; N, 18.43%).

85 Example ?_8_

2-Amino-8-(4-hydroxy-3-hydroxymethyltbut-1-yi)-6-isopropoxypurine
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To a sol ution of

[err]-nononmet hoxytrityl-9-(4-nononet hoxytrityl oxy-3-hydroxynethyl but-1-yl)g
uanine 55 ‘(0.72g, 0.9mmol) in ptbid’mf‘gzé%?) was added acetyl chloride
(021m, 3.0mml) and the solution was stirred for 30 m nutes. The m xture
was precipitated in water (30m) the resulting precipitate was stirred in
80% acet i caagoion ot O2thminé-6-8Rlorb-012-B2-difhdttiyl- S dioxkh-8-yiéthyriButne vwaﬁsemad) and

t he resiisbpfpiholr (2.6 SorkainirgEothii isoprosuxiae (00 MPWes stifedSdt 60°0ar 25MinutesliAfteR Godiidg, h
chl or of aiytrothikié adkD(5 Wi 0:drly @1 walbr (0.7m): weye dddedibridanelsoltignwad GvedDyr-15-midufes at EP
0 141 9ZdonBfemparaturexXThemsbiiion was ndutratisydibioatidiien ¢f Aqusdas sotidifibicaborate ah8 e 30060 ;
vimax @KBvap réabset], Thl réSidue?@esaxirabied Ovith tRSGomil@fdol (2810d trarsdiuidnGisriftediby coldrhh

[ (CD3a) I6lomitograghy Son( Silida gal sliting-witn dhi@oforrl-methandiB(7(1B ity afigrd Crmlino-(3Dydrit3- br |
D20 exc Hudngymgthylng-1y|)-83sopiepqxylidag) ihich Jvag - etystalliserHfromm chiorofdrmacatiorCit@cdidyide 4. 61
(1H, br .(6.18gD76%)crph AR HIBISIC: SOIPD:)480]4.3¢ 18H, dsd 6.8120) CiCHaRhNdE 414, e, 32HINHZS |
7.68 (1HRH.®, J 3.2Hp, 20 3-BG. (39 ABIpart oh ABXE0x 4-H)\cAQPHahdeh BBz, 1'1H)40 @HJuRIx C,
47.91%0 [PHEAGIH, Repter. 1) 673Hz CHICHI A (2H, sediitia).cand 7.83 (1Hgs, &t H 5.80; N,
23.729) . Exang)l e 32 10 9-(4-Benzoyl oxy- 3-hydr oxynet hyl but - 1-yl ) guani ne To a
sol ut i orfxamele 38

N2- monongt 0X) tri tvi 9 4- nononet hoxyt rityl oxy-3-hydroxynet hyl but-1-yl)guani
ne (0. 729 AT Rz ---h- A‘m'ﬁ"“ atled benzoyl chloride (0.31m,

mﬂ?t f.gdt esol for 30 Xt u g
fmn%g; %5 i
and ¢ f{e Uiﬁ ;_ g fwyéﬁ;%; ﬁg&ﬁu HL& BFJ

with . water
benzo{;I (.'ﬁynq ’5“ i ;dy. @man o B4y bm&ﬂﬁ

) ngxlg > Z?’éom.ﬂé % &p% m%)waﬁ r&lorofaiﬁ%-m%ﬁroi gi?%iﬁor& Q%gmo-%%t

an 4-AyBiroky-3- n{xﬁmﬁl 1) '85%J, mp 07 (o) ]

J ShHz, Qﬂ-ﬂnﬁaﬂhafmzﬂm;awauﬂz'% (414}.193:: H) 4.2 @0, ©J Ieha, 1'1H).Jr&22(2|4 24 4.35

(2H, 28B 5p#E.ID20 exchaigestie, ANDH).@IBAEPE, D2O. dichafgbalith, 2iNHz)) 7.2-7 5HEH, nf) 20Hs), and 7.98

exchangethbs-H)OH), 6.39 (2H, s. D20 exchangeable, 2-NH2), 7.5-8.0 (6H m

CGHs and 8-H), and 10.53 (1H s, D20 exchangeable, 1-H); (Found: C.  53.57;

H, 5. 28;Exdtnplelat pBeisiace@icai .0.25 CHC13 requires: C, 53.51; H 5.01; N,

18.09% .” Exanple 33 26 -(4- Hexanoyl oxy- 3- hydr oxynet hyl but - 1-yl ) guani ne To a

sol utdeorMagied 1

N2- mononet hy (4 m)nomat hoxytrl t yl oxy- 3- hydr oxymnet hyl but - | ) guani ne

o T i diicen: Groa Meripy Gstex, ofs e Gt 39 MRS I ACTH Grfiglehe oy yp!

2. 7rrrm| )bﬂama%éﬂ 9&91“&?5 Jhe el e Mmmme'mmw virpp JHFEM, sigpind spg, s
;@ 'Bg 7 YRl %rﬂgﬁnﬂ"‘?r‘féwm )W‘ %t%f’%!“%a’éd - Prappred dn |

80%

hance diiylio

t he resﬂ'bl %’“ : PO ‘11 ?1 mﬁgﬁ
chl or of il ' g Wi carugl 3 F3IE on lm'"e d P
\hexanoylg Z&é 20\ “ M’ spaques formed _’Lé’f“ _
“max 260, 2930, and 1600 crr 0.84 (3H t.
J 6. 9Hz Meledh, 1.24 (4H m CH3(CH2)2), 1.50 (2H qui ntet 3s J 7. 3He,
CH2CHZCO——%-6-1.8 (3H, m 2 -Hand 3' -H), 2.26 (2H, t, J 7.3Hz, CHzCO),

5. 40 (2H, WRC-8 cellsAverd A facts i qubsbRsieroMhOfersbs simpiti iipe 13virlls, 4tréln 6618, TH8 infbcted H
and CH2Q6iJuspettsiérOwds kisensbd (0. id b welinidrotiredlete30mtEthing thé test drugs in maintenance
45 medium in concentrations ranging from 100 to 0.03 ng/mi in half-log dilution steps (0.1ml per well). The
plates were then icubated at 37°Cfor 3 days when the virus cytopathic effect (CPE) in the control wells
reached 100%. The plates were fixed in 4% formaldehyde solution and stained with carbol fuchsin. The
plates were then examined to find what concentration of test compound recuced the virus CPE by 50%
(ICso). Plates using uninfected cells were run in parallel to determine the minimum concentration of test
s0 compound which caused cytotoxicity (MTD)
Compounds were also tested against Herpes simplex type 2 virus (MS strain) in Vero cells using
Method 1 and in MRG-S cells using Method 2. in the latter test, the incubation time was reduced to 24
hours.




NH2), 767 (1H, a, 8-), and 10.49 (1H, a, D20 exchangeable, 1-H); (Found:

C, 52.63; H 6.91;, N, 18.75% C 6H2sNsO4 requires: C, 54.89; H 7.17; N
19.93% . 40 Exanple 34 9-(4-Hexadecaepyl wtw28Bhydroxynet hyl but - 1-yl ) guani ne
To a solution of N 2nononet hoxytrity.g

(4. nononmet hoxytirtyl oxy. 3- hydr oxynet hyl but - 1-yl ) guani ne -45 (0. 72g, 0.9mmol)
in pyridine (4m) was added hexadecanoyl chloride (0.82m, 2.7mmol) and the
sol ution was d for 30 mnutes. The m xture was precipitated In water
(40m ) and the resulting precipitate was stirred in 80% acetic acid (Bm)

at 80 for 2 BQupsie My, sol vent was rermvedﬁ ttlg/rnggi due was purified by
col urm cHr ormat 0gr aphy O ResriekeiuG-armgoh ;

m xtures (10:1, 8:1) toHatpesdsimpléx type 1 virus Herpes simplex type 2 virus

hexadecanoyl oxy- 3- hydro 5= A A1 P T4 LY O
Prrax. (Ker Faoin N A3T81800. anile1gEESL, 1
ne 23 (: M) O3( CH2jgy .49

163-1910C; Pmax (KBr) 3 65

eH [ (CD3),2a80 0.85 (3H, Sl
(2H, m éZWlG-fél . m 2'-H.and 3. -H 26 _(2H t, 1= 72
CH2CO, 3.39 (2H4 t. J 5Hz,' 0 exchangediz%aves d, 20H), 3.9-4. g4H, m
1'-H and CH20CO4 4.80 (1H'*?, J 5.2Hz. exchandedvl e, OH), 0.38%(2H s,
D20 exchangeabl 8 2-NH2), 2.%7 (1H, s. 8-H? and 10.50 (1H s, D20
exchangegpl e, 14§); (Foundy,f£, 63.83; H, Q¢4 N 14.05% C2s; KsNsO4
requires: C, 03,51; H g1§§; N. as 14.;%. Exanplggy 35 18 EP Q4§41 927 Bl
95 (4- Hydr oxy-3-?1 dr oxymet Xl but - 1-yl ) guani ne 4'-phosphate di ammg um sal t

8

To a sol ution oft2cyanoefR9® phosphori 4 (4. 8’fﬁﬂﬂ) in pyridin 3(6rril)
were added N2 23 >100 25 >100 S

nauonet hexytrityj - g- (4- gggenmet hoxytri tydgpxy- 3- hygyggxy et hyl but - 1gg! ) guani ne
(1.28g. 1. 6rrrm|% and 6 dl cy%ohexyl car bod'I Iom' de (1.19 g, 9.6mmmol) gngl t he
solution was stf¥fred for 2 urs. Reactiorf®was quenc¢fed by additi oh” of
water (1m) and2fhe sol veh® was renoved. k8 the redi-8ue was addedS+?
concentrated agsreous ammopga and the mix¥oure was stirred at 600 for 3
hours. TMe sol v?fnt was regpved and to the residue was added 80% acetic acid
(15m.). The mxiure was stirred at 80 for, 45 m nutes and the sol vent was
removed. The re¥ due was 1%ken up I'n wat & (25m ) and extracted with

- chl orof orm ( = i ,

passed down a colum of XAD-4 resin, eluting with aqueous nethanol

m xtures.” Fractions containing product were pooled and the sol vent renoved.

The residue 6ie %gﬂeu hay" b dldiBxi8f at'didiiceRBat ishe Yputbon was

9
passed throu @] - akg C ridges. Fractions contalning product were
pool ed and tﬂ%"‘g‘%ﬁ}eﬁg g%*m?i& o gﬁ%‘rd :
9{4- hydgoxy- 3- hydr oxynet hyl but - 1-yl ) guani ne 4' - phosphate, di anmoni um salt
as a white solid (0.31g, 53%; rnmax (KBr) 3150 (broad), 1690, and 1610
cm'; A [Méded)s 15 2SO'D20] 1.57 (1.HmMm 3 -H), 1.70 (2H m 2' %), 3.37
(2H, d, J 47z, CH20H), 3.72 (2H, m CH20P), 3.99 (2H, t, J 6.9Hz, 1 '-H),
‘aAd 7. 68 (1 HCorspoulidshiere écwiigiéred Boorll gavage (0.2mmoles/kg in 0.1mi of 1% carboxymethyi celiulose)
N2- Acet y40- 3o @0g femele Balp/C3miny ethichx hadiebry $térved-for- 48| hpurs, Fifieere mihotes later djvedh wascoliected
9- ( 4- hydr oxspaGthiey ehicexiynesrdiag | putrturd using hegarinisbdhsyrifges.2Byal aliqusisiverd pdoled @nd anjéquel
(3ml) was akiee ot 1% irighlerpaeticragidadtiesh Eollp@ine GantrifuggtionXBG909) tauremove prediitated proteing.s
stirred forthel msulingmixture was anglysed by high performance liquid chromatography using a Cis Nova-Pak
cartridge eluted with Buffer A (50mM NaH:PO,, pH4.6) and Buffer B (10% Buffer A, 10% water, 80%
45 methanol) in a gradient from 1% to 95% Buffer B. 89-(4-Hydroxy-3-hydroxymethylbut-1-yl) guanine was
assayed with a Pye-Unicam PU4021 u.v. detector set at 254nm.

§0 -
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m"xture was added acetyl chloride (0.085m , 1.2mmol) and the m xture was
stirred for 30 mnutes. Methanol 2S (2n) was the added and the m xture was
stirred for a further 30 m nut eS-EI;_BGM‘FPhVSi“ was renoved and the residue
purified by colum chromatography on silica gel eluting with

chl orof orm met hanol m xtures (4:1, 5:2) to give the titie conpound as Its
hydrochl oride salt. This was dissolved In nethanol and stirred with

pot assi um caResikfis®. The sol ution was filtered and the sol vent renoved. The
resi due was taken up in water and passed through Ci e- Sep- pak cartridges.
Fractions cont ai % eRE 28 U --o J.4 Ly ”o. I equyed to
afforcs N - acetyler = é‘f&n P Yy 5 7 ‘.. 4%y, 419,

mp. 143-1460C, )duaninep(Example 3) im the B Aften Ore 00, 2940,
1885. 1815, and J@dndstratit @@Qtﬁm&G (1 H m 3 - H) 1.77 (2H q, J
7.1Hz, 2'-H), 2.18(3H s, CHa) 3.3-3.5 (4H, m2x4' H, 4.13 (2H t, J

7.4Hz, 1'-H), 4. 2H. _br S5Hz, D20 excha .98 (I H,
s, 8-M, and 11. #tﬁ’!"& WEMangeaﬁ % m?zl\é%'g%g anpl e 37
N- Hexanoy! - 9- (4- hydroxy: 3- hydroxynet hyl bu 1o a
suspensi on of 9-(4-hydroxy- 3-hydroxynet hyl but 1 yl)guam ne (0.25g, 1.0Omol)
I n pyridine (5n1) gd d chloro-trinethylsil aneosg. 32m, 2.5mmol) and
the m xture was e or 15 mnutes. To this m xture was added hexanoyl
chl ori'¥e (0. 18m E"P"‘Sﬂrﬂo§ and the mxture was sti®edd for 20 minutes.
Met hanol  (2m ) wemxahbea #wded and the m xture was 4t8rred for a further 20
mnutes. 1 ,8-Da C5. 4. 0Qundec-7-ene (0.5gnp, 3.8mmol) and water
(0.5m) were add ang F._g sol vent was renoved. Thﬁ 35 resi due was purified
ty colym chromat n silica gel eluting wth*Thl or of or m net hanol
(4:1). Product cmmn@fracti ons were pool ed an@+8he sol vent renoved.
The residue was texemplep3s n water and passed througb1C g- Sep-pak cartridges
to af ford WN- hexanoyl - 9- (4- hydr oxy- 3- hydr oxynet hyl but - 1- yi ) guani ne (50nyg,
14%, mp. 86-880CC, rmax (KBr) 3400, 2980, 2940. 1675, 1610, and 1560 cm';
BH C(@aplfd 0.88 (3H, t. J 6.7Hz, CH3) 1.29 (4H, m CH3(CH2,)), 1.46 (1H,
m 3' - H) Clalnsior tha Hbllawing béhtiacrig) Statés: CH IRFRGRITUNLO 7. 1Hz, 2'-H), 2.46 (2H,
t. J 7.4Hz. CH2COF 3.3-3.5 (4H, m 2 x 4'-H), 4.13 (2H, t. J 7:4Hz, 1'-H),
4.41 (2H!. tAcothpdundidiformB®(llexchangeable, 2 x OH), 7.98 (1H s, 8-H), 11.65
(1H, br, D20 exchangeable, NH), and 12.01 (1H, br, D20 exchangeabl e, NH);
(Found@ C, 53.64; H 7.56: N 18.9586 G .H2sN504 .0.520 requires: C. 53.32:
H 7.27; N 19.43%. 5s Exanple 38 .
2- Am no- 9- (4- hydr oxy- 3- hydro t
027 81 A solution of _
Aafi no- 6- chi or o- 9- [2-(2, 2-§ ety - Lg3- di oxan-5-yl)ethyl tpyrine (0. 25g,
0. 8nr ﬁ?ml) in I sopropanol (2. Nt a nggg sodi um i sopropoxi de (0.5 V)
was stirred at 600 for 25 m njutes. After co6ling, hydrochloric acid (5 IV
0.3nmJ) and water (0.7m ) were} added and the solution was stirred for 15
W/nutes at roomterrperature(cﬁgk solution was neutrall sed by addition of
aqueoys sodi um bi car bonat e ang tﬁe solvent 5 was renoved. The residue was
extracted with chlorof ormeth@nol (2:1) and the solution purified by col um
chr omat ogr aphy on si IHG&-QBE—GHUT =PHh chl or of or m net hanol (7:1) to
af ford 2-am no-9-(4-hydroxy-3- hydroxynet hyl but - 1-yl)-6-sopropoxypurine
whi ch was crystallised from chl orof orm carbon tetrachl oride
46 or a sait, phosphate ester or acyl derivative thereof {(as hereinafter defined), in which X represents

chiorine, straight or branched chain Ci-s alkoxy, phenoxy, phenyl Ci-g alkoxy, -NHz, -OH or <SH, an

acyl derivative Is wherein one or both of the hydrogens in the acyclic ~OH groups, and/or one of the

hydrogen atoms in the ~NHz group, are replaced by

- 1-y| ) - 64sopr opoxypuri ne EP 0 141

50 R=~C~
i
o

groups, wherein R Is hydrogen,

85 c1-12 alkyl, phenyl, phenyl ¢1-¢ alkyi or imidazolyl;
with the provisos that, i) when X is -OH, the compound of formula (1) is in a purity state of greater than
50% by weight of pure compound with respect to the mono- and di-benzyl ethers thereof; and ii) the
compound of formula () is other than a compound selected from the group consisting of:
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(0.18g, 7699, mp. 1115113 50C. &H [ (CDa) 2SO 134(O-| d

C(CHs)2), 1.46 (1H, m 3 -H), 1.74 (2H q, J 7.2Hz, 2- mﬁmﬂgﬁ"”mml
part of ABX. 2 x 4-H), 406(2H§é'_féik§%3§|; 1V-H), 440(2

OH). 5.49 (IH, septet. J 6.3Hz 627(2H a, 2-NH2),. and 7.83
(1H, a. 8-H). Exanple 39 .

2- Al no- 0- (4- hydr oxy- 3- hydr oxynet hyl but - 1-yi ) - 6- phenoxypurdne 15 To a

sol ution ofResudtsl (113ng, 1.2mmol) In dry dioxan (2.5m ) was added sodi um
hydri de (60% v> di spersion In oil; 48ng, 12nml). After evolution of
hydr ogen ceased, 2 . 2, 2-di

1, 3- dl oxan- -yl Aoy s e S e i
stirred at 758 HME £ ) MiceQAfbexn Ona hydrochlorlc'
acid (5 V, 0.2na Emﬂﬁlﬁtﬁiﬁﬁﬁk aadua mlvukl on was stirred for i 20 30
m nutes at room tenperature. e solution was neutralised by addition of .
aqueous sodi um bi_carbonate and t he_sol vent was renoved, The reS| due was
extracted with SARSRLSEANAGCARRBANG 2: 1) gﬁﬂ%r?ﬁ! m#m]ﬁ d by col um
chromat ography gp_silica gel eluting wit 9 W8Pt hanol_(9:1) to
afford 2-am no-9- (4-hydroxy-3-hydroxynet hyl but-1-yl)-6- phenoxypur| ne
(145ny, 55%, R, 1%3 /50C; 4i [(CD3)2S0 1. 48( m 3'-H, 1.78 (2H
g. J 7.1Hz, 2rI—T|)E 35 (4H, m 2 x 4'- ,412(’Ht,J74H21H)
4.42"%(2H, t, J Bxample i D20 exchangeable 2 x O3 6.35 (2H, 8. D20
‘gchangeable 2gNhB§1g7172 7.5 (SH m C Hs), and42898 (1 H a, 8-H.
anpl e of pharggegificad activity so Method | g (Arican G een Mnkey
ﬁdney) cells Were v? to confluence In 24 vveII rrgl tidlshes. each wefl
A< l1.6cmin The cells were infected ®FPh Her pes sinplex type 1
virus (HFEM strEprhoBQ)verl aid with 0.5m of 0.9%agarose (wv) in
mai nt enance nedgisnpié s est conpound, prepared iB.,85 maintenance medi um1n
concentrations ranging from100 to 0.3 My/m in half-1og dilution steps,
was added in 0.5m volunme. The virus infected cultures were then |Incubated
at 26Cdgims4 days before fixing In 4% fornmal dehyde sol uti on and st ai ni ng
W t h catdimb férithd SliidwingConttacting States: CHIOEFR @B &NLINED t o find what
concentration of test conpound caused a 50%  reduction In the nunber of
vi rus pl ayeespdund ofidermi@@Pso val ue) and the m ni mum concentrati on of test
conpound whi ch caused cytotoxiclty (MID). 40 Method 2 MRC-5 cells were
infe¥ted in suspension with Herpesgsinplex type 1 virus, strain SCI . The
infected cell suspension was dispgnsed (0.1 m) in 96 well mcrotitre
pl ates containing the test f i ntenance 45 nediumin concentrations
rangi ng from loo to 0.03 f-log dilution steps (0.1m per
well). The plates were the at 37@f or 3 days V\,ggly the virus
cytdpathic effect (CPE) In v@ilLs reached 100% The plas were
fixed In 4% formal dehyde solfjuti on and staified with carbol fuchsin. The
)l ates were then exam ned tq find what concentrati on of test conpound
Tecuced the vi rus CPE by S(Gﬂ%nllgso) Pl at es using uninfected cells were run
In pgrallel to determine th i mum.concentration of test so conpound
whi ch caused cytotoxicity ( Compounds were al so tested agai nst Herpes
sinplex type 2 vi rus&C(-PEEErGHrr)'CH p~VOHo cells using Method | and In MRG5
cells using Method 2. In the latter test, the incubation tine was reduced
to 24 hours. 20
45 or a salt, phosphate ester or acyl derivative thereof (as hereinafter defined), in which X represents
chiorine, straight or branched chain Cs~s alkoxy, phenoxy, phenyl Ci-s alkoxy, -NHz, -OH or -SH, an
acyl derivative is wherein one or both of the hydrogens in the acyclic -OH groups, and/or one of the
hydrogen atoms in the -NHz group, are replaced by

80 R=-C~-
i

groups, wherein R is hydrogen,

65 C1-18 alkyl, phenyl, phenyl ¢: —s alkyl or imidazolyl;
with the provisos that, i) when X is -OH, the compound of formula (1) is in a purity state of greater than
50% by weight of pure compound with respect to the mono- and di-benzyl ethers thereof; and ii) the
compound of formula () is other than a compound selected from the group consisting of:
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. , \
EBDgol?éq?znf) BiierRSZgl ts?mgl ex tEi(/ggpllev:\?us Her pes si npl ex typUmm”M"m'W”m |

strain SC16 strain Ms strain EPO 141 927 B1 M5 strain in®Vefrow
in MRC-S in Vero in MRCG-5to cells
cells cells cells 4 1.3 .
0.9 #-4-hydroxy-3'-(hydroxymethyl)butyliguanipe cyclic phosphate; 2 >

0.7 is 1 $-[4"-hydroxy-3'-(hydroxymethyi)butyllguanine cyclic pyrophq;p!’;ate}_5 >100
>100 9-[4'dhydroxy-3'-(hydroxymethyl)butyl]-2 Seliamjnopurine; i

>100 91 'dnydroxy 3'-(hydroxymethyl)butyl]-2g§i opurine cyelic pWosphata.

25 5 b1 -hydroxy-a'-(hydroxymethyl)bu nopurmg gyclic pyrophosphgioo

>100 $ "hydroxy-3'-(hydroxymethyl)buty -6-chloropurine;

1.0 -[4'-hydroxy-3'-(hydroxymethyl)butyl]-2- o-s-chloropurlne cycli %%ﬁosphate;

1' 5 =[ -hydroxy-3'-(hydroxymethyl)b 1]-2= o-B-chloropurine cy yrophosphate;

1 0 o5 32 -[4'-hyd -(hyclroxymethyl)b l]gua ne osphate monosodnu

5 80 None o f t)’% -3’ ﬂ%drox meth 6 dia oré urine mon ijohate nos%dlum and
in any of the 8‘ g s vvere a@&n tpe%ar‘) ra gava

(0. 2ol sul g el dmva@;awmw aarsewhhﬁe&e,.pﬁ@phemﬁmezgﬁfemale

Bai b/ C m ce which ad been star ed ours een mnutes |ater

bl 0od was £ 04, @cdoffdontl @B8okdiGAE cllinGISofRrmeR i ac puncture using heparl ni sed
syringes. Equal aliquots were pooled and an equal vol une of 16%

t i ghl oroacetic acid added. Followi ng centgifugation (8,6500g) to renove
precipitated proteins, the resulting m xtufe was anal ysed by hi gh
performance |iquid chromatography using , Nova-Pak cartridge el uted
with Buffer A (50nmM NaH2PO4, pH4. 6 uf B (10% Buffer A - 10% water,
80% 45 methanol) in a gradient fr 0 95% Buffer B.

9- (4- Hydr oxy- 3- hydr oxynet hyl but - 1-y ' R&ssayed \XAIH a Pye-Uni cam
PU4021 u.v. detector set at 254nm 'SF 65 21

1%

25

(Ci-lz) 2
1 2
R O(:H2 -CH~ CHZOR
30
ora pharmaoeutically acceptable salt thereof, in which X is as defined in formula (1), and each of R', R?
and R3 represents hydrogen or an acyl group of ﬁormuia
\'/. %
R4-c"l
"
o
(o
40 in which R* is Cy-1s alkyl or imidazolyl, or R' or R? represents a phosphate estsr group of formula
(HO ) 2"5- s
45 o
or R' and Re? together represent a bridging group.
50 o\\. /o-—
N
HO 0—
56

4. A compound according to any one of claims 1 to 3 in which X is -OH, or a tautomer thereof.

8. A compound according to claim 1, of formula (A)
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gp(glﬁl;lld?(z)ZyBé E%lrjl);:/t ﬁglnf)ﬁ'?t rlat/: ;)n;u?;“ ne (Exanple 4) M““ML" “““\“\

Mce After Gral Administration of P&r ¥%§<§qs 10 nmst &r et
FoR 1

conmpound Concentr at arrpl e 4 in Bl ood (U| g/ m) Exanple
15 . .2 18 Exanpl e 16 .

2.3 Exanple 17 4.8 Exanple 22

2.0 Exanple 23 2.5 Exanpl e 30

0.3 Exanple 35 1.1 26 Aains Cains
for the follow ng Contracting St FR CBIT UNL 1. A conpound of
formulg (1) 30 (I 4&35

clcS (Cs2) 2 JO CSTC '

C52' ON 46 or a salt, phosphite estNar or | derivative thereof (as
herei nafter defined). In which X epresents chl orine, straight or branched
chain Cs -s al koxy, phenoxy, ph C -s aikoxy, -NH2, -OH or -SH, an acyl
derivamwive |s wherein one or bot 3?2t he hydrogens in the acyclic -OH
groups, and/or one of the hydrogel\ atoms in the -NH2 group, are repl aced by
50 HO —~CH ;—CH—CH,— OH R-C 0 groups, wherein R
| s hydrogen, a6 c. -, alkyl, phenyl. phenyl cl-s al kyI or Im'dazol yl;
with the provisos that, i) when X und for Ls In
a puri®y stBtacPuily %8‘{%‘?‘“‘1’% @E%VW'Q%%‘WP ng%ge‘”c% ﬁ&?%‘% % ct
toyt/he nonoBtRPHi - benzyl eohers thereof; and il) the corrpound of formul a
I s other than on edf
EP 0 1416925 @%gg ﬁf rmuia A?%L%ﬂt?gﬁﬂgfsgﬁﬂtﬁ“&Ww&zof

94 (4- Sydr ox¥” '%“f"‘\ﬁa}*ox?/’ guasﬁllur'l"ga?'ExaPl e 4) in the Bl ood of

Mce t & 9c@|L1pound according to claim 5, of formula A, in the form of an isolated, substantialiy completely
pure compound of formula (A), or a pharmaceutically acceptable salt thereot.

8 A compouhd according to clalm 5, of formula (A), in crystalline form having a meiting point of 275-
25 277°C.

9. 9-{4-Hydroxy-3-hydroxymethylbut-1-yl)guanine, sodium sait.

10. A compound according fo any one of claims 1 to 9 without the provlso i) of claim 1, for use as an active
30 therapeutic substance.

11. A compound according to claim 10 for use in the treatment of viral infections.

\_/ 12. A pharmaceutical composition comprising a c_ompound according to any one of claims 1 to 8, without
35 the proviso i) of claim 1, together with a pharmaceutically accepiable carrier or excipient.

13. A process for preparing a compound of formula (A) as defined in claim 6, or a salt thereof, which

U comprises converting the group X in a compound of formula (lll).

40
X
i

' N (II1)
. 1“1 N Y
(cixz) 2
50 RPoCH y—CH—CH,OR"

in which X, exclucing -OH, is as defined in claim 1;
R® and R, which may be the same or different, are each hydrogen or 0- protecting groups; and Y is
55 chiorine or -NHR®, in which R® is hydrogen or acyl,

to an -OH group by means of hydrolysis when X is other than NH2, or, when X is -NHz by means of a
deaminase reaction or when Y is chiorine, and X is -OH converting Y to a -NHz group by reaction with

24 '



Adm ni stration of Derivatives 10 Adm ni stered

Concent.rati gn of Exanple 4 in Blood (Ug/m) Exanple 15 ﬁmﬂmllﬂ"“""””“l
0.2 15 Exanple 16 EP 0 141 827 B1 . 7 S B
Example 17 - 4.8 Exanple 22

2.0 Exanple 23 ' 2.5 Exanple 30 i
0.3 Exanpl e 35 ammonia under pressure, and subsequently, if desired, converting the 2emmuindref faimyland) to a
for the fol | owsAhenesiy featmeny with scldosbaseH DE FR GB IT U NL 1. A conpound of
forrrula(l)iOXI ~~NH2 ECHZ)Z XQ~~~~~~~~ 2 401 HO CC C2- OR
46 or a ¥ pmg’b REgpeing &;GampQypd gecordingdp iclalip 1 hich|famprses realing a compound of
her ei naf t & de]‘?"l"? } In which X represents chlorine, straight or branched
chain CsO - al koxy, phenoxy, phenyl Cl-s al koxy. -NH2, -OH or -SH, an acyl
derivative is wherein one or both of t hydrogens In the acyclic -OH
groups, andl or one of the hydrogen ato?ré In the -NH2 group, are replaced by

60 10 N R-C 1l O groups, wherein
R i s hydrogen, 6S Cl-1 ai ky)y, ptgenyl N phenyl ci-r alkyl or |Imdazolyl;
with the provisos that, i) wheR X idl -OK {the conpound ofI¥brrnula (1) Is in
a purity state of greater than of pure conpound wi th respect
to the nono- and di-benzyl et herd thereof; ahd i1) the conmpound of formula
(1) is other than a conpound sel &ted fromthe group consisting of: 22
Z e I'~1 1 Xgl/1"1l 11/181111//H | F EP 0141 927 Bl
'\ S 9. [ 4inm vy s defined b ddradiy (RdnaY ik 38! bidtinSd /A MrGIa QGA EBMPBORERNAdfpound
-4' - hydr oxy- 3' eftwdiaqwyy et hyl ) but yl ] guani ne cyclic pyrophosphate; 9
(4' - hydroxy-3' - (hydroxynet hyl ) butyl]-2.6-di an nopuri ne;
—/ 20 RQOCBz\
_ - ca-(crz)2-% (v)
rbocH; )

in which R* and RP are as defined in formula (Ill) in claim 13 and Zis a leaving group.

16. A process for preparing an acyl derivative of a compound of formula () as defined in claim 1, which
comprises acylating an optionally protectsd compound of formula (l) and, where necessary, deprotec-
30 ting the resulting product. )

16. A process for preparing a phosphate ester of a compound of formula (1) according to claim 1 which

comprises treating a protected intermediate of the compound of formula (I) in which one of the acyclic

\_J -OH groups and the -NH: group are protected; with cyanoethyl phosphoric acid and subsequently
35 deprotecting the resultant product, by treatment with acid.

17. A process for preparing a compound of formula () as defined in claim 1, or a salt thereof, which
- comprises hydrolysing the 1,3-dioxane ring of a compound of formula (VII).

O
40
X
' N
o ( )\ (VII)
' N NHR®
50 (‘l’az)z
c
cu'{ Kﬁ“z
o _0
* ca?<cx3
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33, -fydroxy 3 (hyor oxyrt iyl bu 1) 2, 60 am nopur ne CVCHIIIIIIIIIIHIIIIHIIIIIHIII |

9-[4' - hydr oxy3' - (hydr oxynet hyl ) bugy! ami nopurine cycl'i c*
pyr ophosphat e; E¥ 0]14% 9379'1

9- [ 4- hydr oxy- 3' - (‘hydr oxynet hyl ) but yl ] - 2- am no- 6- chl or opuri ne;
9-[ 4" - hydr o Wnigh x ("2 Hefined i forhitlia (H\end RE 1s%s ABANBE InBlomldlaQiiiy Broliliddahdt Y€ Isi riot acyl
phosphat e; gheh4 is lR¥er B OR; 4nidysilbsayoenty, iMdesifd] obhnlertiag AW dbmpbunt ok ffAuN. (1) hes
cyclic pyr opiies i @ésh by Sedifient Wnsianacid-od bggay dr oxymet hyl ) but yl guani ne
nonophosphat e nonosodi um salt; 10
0- (4' - f1y d8.0X yonpolrtydd formyia@hy | ) but yI | - 2, 6- di ami nopuri ne nonophosphat e
nonosodl um sal t; and
9- [ 4- hydroxy-3' - (hydr oxynet hyl ) b¥tyl ] - 2- am no4- 6chbr opur | ne rmnophosphate
nmonosodi um salt. 2. An acyl deriyative according to claim1l1, in which RIs
Cl- al kyl, phenyl or benzyle62" conpound according to_claim1l, of
formulm (11) x cO<N NHR3 Z(1 1 {26 (€H2) 2 RIOCH2 -C! - k¥ 30 or a
pharmaceutically accepta e S tmt‘%of, In which X Is as defined In
formula (1), and each of d esents hydrogen or an acyl group
of fornula 36 R4-C-, 0 40 in which Rls Cl -18 al kyl or im dazolyl, or
Rl or R2 represents a phosplhate ester group of formula (HO 2-P- 45
~~~~~ J5-0 or Rl and A2 tod 5 represent a bridging group. 50

~~~ 0- P HO O 55 4. |a conpound according to any one of clains 1 to 3
Inwhich X Is -OH, or a tg@lRger thereof. . A conpound according to claim
1, of fornmula (A 23 ¢ 0 14‘3292781 * C i 0
(CH }~. K7 J)~~~~ 2 ~(A (CH2) 2 HOC

-C G-?]O YO

CH; CHy

26
in which X is as defined in ciaim t and R®is hydrogen or acyl.

49. A compound of formula:

a’
R™ O -CHz\

. 'l

’ .

b wherein
Z' is hydroxy, chioro, bromo or iodo;
© R* and RY are

R=-C~
"
o)
45
groups, as defined in claim 1; or
R* and RY together are
5o ~

s5 20. 5-(2-Hydroxyethy!)-2,2-dimethyl-1,3-dioxan,
§-(2-bromoethyl}-2,2-dimethyl-1,3-dioxan,
2-acetoxymethyl-4-hydroxybut-1-y! acetate, or
2-acetoxymethyl-4-bromobut-1-yl acetate.

26



15 in a purity state of greater than 60% by weight of pu r‘@!‘““‘““\“‘
a pharmaceut,ically acceptable salt thereof. 6. A conpound a
claim5, of formula (A). In a purity BRO1419827 Bteater than 95%/| | ght of
pure conpound, or a pharmaceutically acceptable salt thereof. 7. A conpound
accordi ng to claim5, of formula A in the formof an Isol ated,

subst anti al | (',"Gﬁg ?&Pﬁ ARSorgingniR, ARYONST of clgimeLl & § Afthout the proviso i) of cleim 1, in the
phar naceut i cal " %""g‘a?’ltmﬂ'\’@r‘%%"’ﬂﬁmtﬂf‘ﬂ’ B‘EYPR? according to claim

5, of forrrul |n cr st al e form hav n %‘pm nt of 275- 26
2770C. 9. 9 ggf&%f@&h °'i‘%§ g) ﬁs H\t} oqsRyisan{) #ad 1) of glgim 1ain
conpound accora} on R &IPex fYBS 1 ehtames simplexitype 2

claiml1, for use as an actlve 30 t herapeuti c substance. 11. A conpound

e S R e R Sl e

phar rraceutlcmamea.qﬁemnamneceaﬁ i oind b sBl ot - 1a A prooess for

preparing a conpound of fornula ined In claim6. or a salt

t hereof , whighaGeRPSUhS Sorm@RYEr ting the group X in a conpound of formula
(ren)y. 40 do R R T X (CH2) 2 60

RbOCHRCH- £H2OR I n which X. excluding -OH, is as defined In claiml;, R and
Rb, which may be the sane or different, @re each hydrogen or 0- protecting
ghoups; and Y is 56 chl orine or -NH in which R irs hydrogen or acyl,
to an -COH group by neans of hydro ' X Is other than NH2, or, when X
;s -NH2 by neans of a deam nase ac o when Y Is chlorine, and X is
-\e¥ conve®ting Y to a - NH2 group\by actigan with 24 Lorhriggy 11l
11111 11121 11 FIIl EP 0141 927 B N NH c L | S
amoni a under pressure, and subsedquently, |f des?red, converting the
conmpound of forrmula (A) to a saItTthereof by treatnment with acid or base.

14. A process for preparing a c according to claim1, which
corrprise§’treat| ng a conpound of Et formula (1V) x 10 (IN) 1 ~~Y
S Hin which XIs as defined In fornula (1)

and Y Is as defined In forﬂoﬂ-e(:!-(i-r@—r@!gmmﬁ 13, with a compound

80 or a salt, phosphate ester or acyi derivative thereof (as hereinafter defined), in which X- represents
chiorine, straight or branched chain C;-s alkoxy, phenoxy, pheny! Ci-¢ alkoxy, -NHz, -OH or -SH, an
acyl derivative is wherein one or both of the hydrogens in the acyclic -OH groups, and/or one of the
hydrogen atoms in the -NH= group, are replaced by

o/
35
Re=C=-
i
‘ o
K/'
40 groups, wherein R is hydrogen,

C1-13 alkyl, phenyl, phenyl c1-¢ alkyl or imidazolyl;
with the proviso that, when X is -OH, the compound of formula (l) is in a purity state of greater than
§50% by weight of pure compound with respect to the mono- and di-benzyl ethers thereof.

46 2. An acyl derivative according to claim 1, in which R is C1—5 alky!, phenyl or benzyl.

3. A compound according to claim 1, of formula (If)

§0



-_—

of fornmula (V) 20 R2 Ra CR2' 4 1(CH“'
25 in which Ra and Rb are as defined In fornmula (Il11) In clal ’ ’"’

a | eaving group 18 A process forcﬁp' @{% #n acyl derivative of a
compound of fornmula (1) as defined In clairm1, which conprises acyl at| ng- an
optionally protected conpound of fornula (1) and wher e necessary, .
deprotec- so ting the resulting prduct. 16 A process for preparing a
phosphat e ester of a conpound of fornulfa (1) according to claim1 which
conprises treating a protected | of the conmpound of formula (i)
In which one of the acycilc K){ -OH-groups and the -NH2 group are
prot ecfed; w th cyanoet hyl phoskhor a and gubsequdIx)y 3s
deprotecting the resultant product, by NtreaﬂWéht with acid. 17. A process
for preparing a conmpound of formjl a (I) as defined in claiml, or a salt

t hereof, which conprises hydrol yding the 1, 3-di oxane ring of a conpound of

formula (VI1). 40 x | ~~~~ 45~({CH,) a N~
(V1 )"’(02)2 CH 2 ca2 Ox.0 Ca3 ' 25 *C LMS EP 0141 927 il in
which X is as defined in _fjornula and F@ls as defined in forrmula (111),

provi ded that RO I's not &t CH#h Fklcéﬁéﬁ&er than OH, and subsequently, if
desired, converting the corrpound of forrrula (I') thus formed to a salt by

treat rr;;nt Zk@ﬁ? (illllgllg(r) Lcce&gb‘?e saﬁ thereof, fA‘ vﬁ\? u nd f f O Jlaa(l),(%[ij lgz‘;?)é,f %10 A2

( VIl ) ntazlg'drogen or an acyl group of formula
f=c.
o 2 R o
0o
in which R* is C1-13 alkyl or imidazolyl, or R' or R? represents a phosphate ester group of formula
2 (80) 2"'?"' .
0]
or R' and R? togethér represent a bridging group.
30
N/
; N\
N\ N Ho/ o—

4. A compound according to any one of claims 1 to 3 in which X is -OH, or a tautDmér thereof.

4 &. A compound according to claim 1, of formula (A)

o x -

HO—CH z-'—CH— CHZ—- OH

in a purity state of greater than 60% by weight of pure compound, or a pharmacsutically acceptable
salt thereof.

28



in which Xis as defined in claiml and ROis hydrogen or ac

conpound of fornmula: 30 ade R O -CHCH-( CH2 }2-Z.0 bo ~ ﬂ“llﬁlﬂlﬂi“l""ll””"l
R OCH2 wherein Z' |s hydroxy, chl &pPop 14y 827B1 or |odo *

are R-CG if 0 45 groups, as defined In clisml; or ROand vatogether are

50 N (C fs 20.

5. ( 2- Hydr ox\Ret Aygompgung aegorgingiiy (claim 5, 3f érmula (), in & purity state of greater than 95% by welght of
5- ( 2- br onpet hy Pye ?W?%tmw‘@cﬂﬂv aseapiable salt thereof.

2- acet oxynet hyI 4 drox but acetate

or
2- acet thy -G 8¢ of farmule . in the:fasm of gn dslategl; subgtantiply coppletgly
coﬁggugéyggcorlﬂ?rﬂm’t? °(5'H'é| 8’? °6F85‘§5'Ea°f“‘[°ﬂ'ygccqmat"ﬂﬁﬂftth§’?% pr ovi so |) of

I 1, rranuf ctur di carre r treat

viral infectd ‘é 8 S, it Bt o ok B sipeie Ty B el e o 27%

9, without the 8vrsos 1) and 1) of claiml, in 6 t he manuf acture of
medi ca ntg f ex . type 1 or herpes sinplex

?ype 2 vrrqr%al 8 cﬁ%égwm%%@&g?'ylﬁgamoun gastt:cgfdr ng to an5 one of

clainms 1 to 05,1 ?ﬂﬁiai | ! dila

of a medi carr@nﬁ a uuHﬁﬁa&BErﬁMi?o &K obe adr‘% )ce(ﬁ ‘émé’g‘s‘?ge‘g’“&#%f:’g’ﬁ' P %éegrfs% %bve

Clains for the followmng Contracting States: BE SE 1. Acorrpound of formul a

(1) 16 X &0-mi-acompound acéstding to claim 10 for use in the treatment of viral inféctidns). 2

\_/ 12. A pharmaceutical composition comprising a compound according to any one of claims 1 to 8, without
the proviso of claim 1, together with a pharmaceutically acceptable carrier or excipient.

Y 20 13. A process for preparing a compound of formula (A) as defined in claim 6, or a salt thersof, which
comprises converting the group X in a compound of formula (liI).

X

( n (£1I)
v~y

-
80
(CHz) 2 |
b " e opd
R OCHi——CH-_-C!-Izo!g
in which X, excluding -OH, is as defined in claim 1;

R*® and R®, which may be the same or different, are each hydrogen or 0- pro'aecting groups; and Y is
- chiorine or -NHR®, in which R® Iis hydrogen or acyl,

40 to an -OH group by means of hydrolysis when X is other than NHz, or, when X is <NHz2 by means of a
deaminase reaction or when Y is chlorine, and X is -OH converting Y to a -NH2 group by reaction with
ammonia under pressure, and subsequently, if desired, converting the compound of formuia (A) to a
salt thereof by treatment with acid or base.

45 14. A process for preparing a compound according to claim 1, which comprises ireating a compound of

formula (V)
X
|
N~ N '
N
- Y Ty -
H

In which X is as defined in formuia (I) and Y is as defined in fomtula () in claim 13, with a compound

&0

-

- 29



HO -CUs-CH 2-ON so or a salt, phosphate ester or acyl “\“‘
t hereof. (as hereinafter defined), in which X-represents chl oﬂ“@ﬂ\mmmm
or branched chain Ca-s al koxy, phepqyys gggyy! C. - al koxy.

-SH, an acyl derivative is wherein one or both of the hydrogens In the
acyclic -OH groups, and/or one of the hydrogen atons In the -NH2 group, are
repl aced byofdéimita (s H 0 40 groups, wherein Ris hydrogen, c, -,a

al kyl , phenyl, phenyl ci -s alkyl or imdazolyl; with the proviso that,

when X is -OH the conpoydbcera fornula (1) is In a purity state of greater

t han 50% by wei ght of pure corrpbtm%w{{:e 5 ect to the o- and di - benzyl
et hers8thereof. 46 2. An acyl 2}2cCor di ng to claiml, in which R
is C., alkyl, phenyl or Wz 3, A compound according to claim1, of

formul a (ii) 60 65 27 EPO 141 927B E

* X C~~ S NLIKN| ' NR3(1)

~~~~~~~~~~ in which R* and R® aracgsighineckindfomia () ip cleimpi§rod £ aleaving {GroHp.

pharma %.)Ra ce tantalena%alt there%f i n i f@ P g;ﬁdgt qai c’ m
formula ( azﬁ‘é) %WH"‘F% 199 %fg‘?mul':f(\"?d ngd iny ‘3 i S:Jp

of formul a ting an optio proteched compoun here necessary, d
0 I'n which gtheé'bﬁ' "gﬁma‘f%w or imdazolyl, or R or represents a

phosp tem_ei f for l.a 25 ,

(S }2- je ester, of 8 g i q%g;on
Alconpound _@,@ rhgd?,,gg iy 9951%:%“ T& W %’E&% .}m‘)ﬁ ga dl§ s
tautoner thgg ng the resultant prodct, by treatment with acid.

\-/ 20 17. A process for preparing a compound of formula () as defined in claim 1, or a sait thereof, which
comprises hydrolysing the 1,3-dioxans ring of a compound of formula (Vii).

X -
N E
( )\ (v1iI)
%0 ' N NHR®

(crzz)2

[

N N ' o Iz/cﬁuz

_ o)
~ ‘m?(;*s

40
in which X is as defined in formula () and R® is as defined in formula (IMl), provided that R° is not acyl
when X is other than OH, and subsequently, if desired, converting the compound of formula {l) thus
formed to a salt by treatment with an acid or base.

45

18. A compound of formula (ViI)

50

85



;18 6 A'corrpo_und according to cl ai m 1, of rozgu_'IZ? (ZALO%CI(EA)JMIMHMWMIM'I

C

a purity state of greater than 80% bgpweiaylger @i pur e corrpound, or &
pharmaceutically acceptable salt thereof. 28 EP 0 141 927 B1
* | L 11111 6. A conpound according to claim5, of fornmula (A),
ina purity state of greater than 95% by wei ght of pure conpound, or a
phar maceutical |y acceptable salt th&reof. 7. A compound according to claim
5, of formula A, In the formof an ] solated, substantially conpletely s
pure conpound of formula (A) maceutical ly acceptable,salt
thereof. 8 A conpound acco oclpimb5, of fornula (Aﬁnﬁi crystalline
form having a nmelting poi nt \of . 2Jb- 0C. 1 ) '
9- (4- Hydr oxy- 3- hydr oxynet hyl but- 1- yP gushNH® ™ sodiumsalt. 10. A conpound
according to any one of clairri 1to 9 without the proviso of claim1, for
use as an active therapeutic substance. 15 11. A conpound according to
claim 10 for use In the treal Bi20f viral Infections. 12. A pharnaceuti cal
conposition conprising a conp@und according to any one of clainms |I to 9,
W t hout the proviso of clai EH ogether with a pharmaceutically acceptable
carrier or excipient. 20 CH@ A p E?ess for preparing a conpound of fornmula °
(A) as dgfined In claim6, pr a galt thereof, which conprises converting
the group X in a conpound o \5{ la (111). X 25 30(C( 2 2 ( 12)2

2 :-HCH20Ra 38 In V\:hcgé , luding -OH, |Is as defined In claiml;, R
and Rb, which may be the sa or ditferent, are each hydrogen or O-
protecting groups; and Y Is chlorine or -NHRO, In which RO Is hydrogen or
acyl, 4020 to an -OH group by neans of hydrolysis when X I's other than
NHg, or, when iXwhigh X {548 définedriaaciaiin 0 andoR°debydrogarsar actact i on or when Y is

chlorine, and X Is -OH converting Y to a -NH2 group by reaction with
. 19. A compound of formula:

i ng

26

P g
R* 0 -CH,
P4
CH-( CHZ ) 2-2
bf
a0 R O-(:ll2
wherein
\/ Z' is hydroxy, chloro, bromo or iodo;
55 R* and RY are
R~C-
#
b o
40
- groups, as defined in claim 1; or
R* and R® together are
~

20, 5-(2-Hydroxyethyi)-2,2-dimethyi-1,3-dioxan,
80 5-(2-bromoethyl)-2,2-dimethyi-1,3-dioxan, .
2-acetoxymethyl-4-hydroxybut-1-yi acetate, or
2-acetoxymethyl-4-bromobut-1-yl acetate.

21. Use of a compound according to any one of claims 1 to 9, without the proviso of claim 1, in the
85 manufacture of a medicament for use in the treatment of viral infections.

22. Use of a compound according to any one of claims 1 to 8, without the proviso of claim 1, in the
manufacture of a medicament for the treatment of herpes simplex type 1, herpes simplex type 2 or

a1



ammoni a under pressure, and subsequently, If desired, conve

conpound of formula (A) to a salt thereof by treatnent vmthmummllrmwmmm
45 14. A process for preparing a%p 11 cording to claiml,c¢
conprises-treating a conpound of To a ( Xso N(IV) HIn WththS
as defined in formula (1) and Y Is as defined In fornmula (111) in claim 13,
wi th a conpattent-z8&er viralintdctidns) 1 D11111 111111 111 Ili 'i EP O 141 927 Bi of
formula M a CR-a 22) 2-Z

(V) RbOAdv@ndicatiasch RI and Rb are as defined in formula (Il1l) in claim13
and Z i sRevehdicationg pourdegEtats(bohtractadhtesulvantss CHOE RArGEOEM N an acyl derivative
of a wonpound of fornmula (1) as defined in claim1, which conprises

acyl ati nty oempgséicenactérisy pgrioformdesl) : conpound of fornula (1) and, where
necessary, deprotec- Ing the resulting product. 15 1& A process for
preparing a phosphate ester of a compound of formula (1) according to claim
1 which conprises treating a protectled internediate of the conpound of
formuf®& (1) in which one of t c -OH groups and the -NH2 group are
protected, with cyanoethyl p i d and subsequently deprotecting

t he resultant product, by tr h acid. v 20 17q )A process for
preparing a conpound of formnul “{}gd in claiml, a salt
thereof whi ch conpri ses hydrc‘l ysing the 1 di oxane ring of a conpound of
forrrula(VII) 26 (V1) -30 IMX (Cri 2)2

AC CH2 ~j2 04 C3 CE3 Iﬁ:%ﬁ\’lz:h X 1s as defined In fornmula (i) and Rl
Is as defined in fornmula (I1l1){ provided that ROis not acyl when X is

ot her than OH, and subs | £.. de ed, converting the conpound of
f\armupa (1) thus forrreﬁgrég i %lf/ tfdelgt ment with an acid or base.

*

ou sel, phosphate ou dérivé acyle de celui-ci tel que défini par la suite, dans laquelle X représente un
atome de chlore, un groupe alcoxy en Ci-s & chaine droite ou ramifiée, phénoxy, phényl-aicoxy en
Ci—s . NHz2 , -OH ou -8H , un dérivé acyle étant un dérivd dans lequel un ou deux atomes

25 d'hydrogéne dans les groupes -OH acycliques, et/ou un des atomes d’hydrogéne du groupe -NHz, sont
remplacés par des groupes

R=-C- ’
i
30 _ o

dans lesquels R est un atome d'hydrogéne,
un groupe alkyle en Ci-1g , phényle, phényl-alkyle en’ Ci1- ou imidazolyls ; & condition que (i) lorsque
\_/ X est -OH, le composé de formule (I) se trouve dans un état de pureté supérieur 2 50 % en poids de
35 composé pur par rapport aux éthers mono- et di-benzyliques de celui-ci ;
‘et (ii) le composé de formule (I) soit autre qu'un composé choisi dans le groupe comprenant les
composés suivants :
phosphate cyclique de 9-(4"-hydroxy-3'-(thydroxyméthyl)butyl)guanine,
pyrophosphate cyclique de 8-{4'-hydroxy-3'-(hydroxyméthyl)butyl)guanine,
Q0 8-(4'-hydroxy-3'-(hydroxyméthyljbutyl)-2,6-diaminopurine, phosphate cyclique de 9-(4-hydroxy-3'-
(hydroxyméthylbutyl-2,8-diaminopurine,
pyrophosphate cyclique de 8-(4'-hydroxy-3'-(hydroxyméthyl)butyl)-2,6-diaminopurine,
8-(4'-hydroxy-3'-(hydroxyméthyi)butyl)-2-amino-6-chloropurine,
phosphate cyclique de 9-(4'-hydroxy-3'-(hydroxyméthyl)butyl)-2-amino-8-chloropurine,
45 pyrophosphate cyclique de 9-(4-hydroxy-3'-(hydroxyméthyl)butyl-2-amino-6-chloropurine,
se! monosodique de monophosphate de 9-(4'-hydroxy-2'-thydroxyméthyl)butyl)guanine,
sel monosodique de monophosphate de 9-(4*-hydroxy-3'-(hydroxyméthylbutyl)-2,6diaminopurine.

2. Dérivé acyle suivant la revendication 1, caractérisé en ce que R est un groupe alkyle en Ci-; , phényle
50 ou benzyle.

3. Composé suivant la revendication 1, caractérisé par la formule (il) :



46 18 A Sonpound of formula (V1) so 65 30  EP 0 141 927 Bl '
1 13 4 tom - R

N R 10~ ~~~~~~mmmeee V1 (CH2)2 efte PiTektat
0O CH3 CB3 20 In which X Is as defined in claim1 and RO Is hydrogen or

acyl. 19. A conpound of fornmula: 2B RO -CH2 CH (CH2 2-z' 30 .
R OCH2 wherein Z' is hydroxy, chloro, briono or |odo; 3s RO and Rb
are RRC |, 40 groups, as defined In claim|l; or R and Rb together are 45
OC(CH3) 2. 20. 5-(2-Hydroxyethyl) -2, 2nth ol 3-di oxan, 60

5- (2- bronoet hyl ) -2, 2-di net hyl - 1, 3- 2- aget oxynet hyl - 4- hydr oxybut - 1-y]|
acetate, of 2-acetoxynethyl-4-brono I tategy 21. Ugaxf a conpound
according to any one of claims 1 to 9 Rbut MR proviso of claimi1, In
t he as manuf acture of a medi canerit for use in the treatnent of viral
Infections. 22. Use of a conpound according to any one of clains | to 9,

wi thout the proviso of claimi, in {EHEs) 5

1 2
R7OCH, -CH- CH,OR

15 ou un sel de celui-ci acceptable du point de vue pharmaceutique, dans laquelle X est tel que défini
dans la formule (I) et ol chacun des R', R2 et R?® représente un atome d'hydrogéne ou un groupe acyle
% de formule

: dans laguslle R* est un groupe alkyle en Ci-1s ou imidazolyle, ou R' ou R? représente un groupe
25  phosphate de formule

(HO) 9~P-
ou bien R' et R? représentent ensemble un groupe de pontage
o N
HO/ \0-
« 4. Composé suivant I'une quelconque des revendications 1 & 3, caractérisé en ce que X est -OH, ou un

tautornére de celui-ci.

8. Composé suivant la revendication 1, de formule (A) :

</ ~ //& (A)

§0 N N NHZ
‘cfz’z
o5 HO —CH ;—CH—CH,— OH

caractérisé en ce qu'il se trouve dans un état de pureté supérieur & 60 % en poids de compossé pur ou

a3 -



manuf acture of a medi canent for the treatnment of herpes s t ,

her pes .si npl ex type 2 or 31 vari coI | a- zoster viral inf UPMI““F"I“" |II|
Revaend| oat | ons Rovendl cat | ons po %t,ﬁ‘e contract mt S*s © €H bE
FRG ITUN S 1. Conposo caract |esp a fornule (1): x 10

N X N Kk NH2( I 15 . (CH2) 2 HO CEr CKCH2- OK .
20~~~~~~~ Olin §ct8e cdllfErcabiptable AU phiftide Vb phedmaBeuliguece! Ul -ci tel quo ddfinl par
| a suite, dans laquelle X repr6sente un atonme de chlore, un groupe al coxy
en Cl-s &.clCahposé duivant ia revendicatidn Slde fopruln@y, \caravitd \eh -ca lqa'lh sy trauve dans-un état déH2

- - OH ou - Splreté sopéeielir12v86 % canl poide de Rbmposs phitrouwm sdibdesceluibé] wedeptdble dul paltide vue

at oness25 phardachytifuedgbne dans | ea groupes -OH acycliques, ethou un des
atones d' hydrogbne du group. -NH2, sont rsnplacds par does groupes R C, It
30 7. Composé suivant la revendication § de formule (A), c@racifrisé ebsepu@i'i edR soust forme duL s
d' hydr ognr e corness) fe fopmule (A} yeol§ psatia@ment cempltementyue ou diuel 89l | deeluixdi @cagptabietdu s
ou i m dazol poiet:de guephamacewiaueguo (i) orsque X est -O—L I's conposkE de formlb
(D) so’°trouve dans un otat de puretd supdrl eur % on poi ds de 36
conpose fur Cpmapose suivant da pavendication Ssderipple Y. é 9‘1 FﬁGEE 8| dropvs| sopg formey
(1) le corrpS’ésE“'ﬂ%‘W’B'rW'&t‘(qf)'Si%tz@ﬁ% @u' un conpose chol el dens |e groups

E:zrrpwg?nt | es os S sulﬁgg?tg hos&ﬁaﬁq&ucyc%g%g S faéhyEV&"?é&\XQ“tdeY')'
9-(4'- ydr 09 (hydr oxymdt hyl ) but yl ) guani ne,

(S - NS 1K & HQEP&G‘&&
Sifl)'pﬂiiipha cyf‘;‘l ﬂaﬁﬁa st afxf'g el RO i
98'( 4' - zccjj'r ggxﬁe% =8 HEIW oxyﬁﬁ&iﬂxﬁ EPEMRH %‘ amqé\gméggﬁ}ldiglrdggsulreltﬁe %'é";?ﬁ“é’_{' se

cyclique de 9-(4'-hydroxy-3'-(hydroxyndthyl)butyl)-2-am no. 6. chI or opuri ne.

45 PYi20 B&Qﬁd@ﬁ&{ Shaftidebutighes céigbidrisée en ce qu'elle comprend un composé suivant Fune queicon-
9- (4- hydr oXyue dels Revdhdioayidie t11ty$, )sanslaydondition ) ddiaPéve ﬁw laVie, unSOPpoRD @RAiEinf L €

de non@phos adeatableddts point dé vus\pHErmudeutiue.( hydr oxynet hyl ) but yl ) guani ne, sel
nonosodi que de nonophosphate de

9- (4' - hy dBORpeddts -potrymémmey nml tchryipgsdh dé Ydruld (APcuieant orpvendication 8, ou un sel de celui-ci,
caractérisé en ce qu'il comprend la conversion du groupe X dans un composé de formule (fll) :

(Ix1)
as

o rPocH 5—CH—CH,0R"

dans laquelle X, & l'exclusion de -OH est tel que défini dans la revendication 1 ; R® et R® qui peuvent
étre identiques ou différents sont chacun un atome d'hydrogéne ou des groupes protégeant I'atome
d'oxygéne et Y est un atome de chlore ou un groups -NHR® dans lequel R° est un atome d'hydrogéne
45 ou un groupe acyle, .
en un groupe -OHpar hydrolyse lorsque X est autre qus NH2 ou, lorsque X est -NHz au moyen d'une
réaction par une désaminase ou lorsque Y est un atome de chlore et que X est un groupe -OH, la
conversion de Y en un groupe -NHz par réaction avec de I'ammoniac sous pression et ensuite si cela
est désird, la conversion du composé de formule (A) en un sel de celul-ci par traitement avec un acide
50 ou une base.

14. Procédé pour préparer un composé suivant la revendication 1, qui oomprend le traitement d'un
composé de formule (IV) :

L 4



2. Oerlve acyle sulvant la revendicatfon 1, caractdrised m““m“b
groupe. al kyle en C, _, phdnyle SD ou bonzyle. & Conpagnﬁm .
revendi cation 1, caractdrisd par |a gEpomatefBl): 5 32 G 141 827°B1
* c L 1 S1* KX5_ 13 Cll) (CHR) 2 RICCH2 -CH CHZOR2 16 ou
un eel do celul-ci acceptable du point de vue pharmacauti que, dans |aquelle
X est tel quo d6flnl dans la fornule () et ob chacun des Rl, R2 et Rs
represente un atone d' hydrogbne ou un groups acyle de fornule 80
R4-C- dens laquelle R4 oet un grgup. b en Cl-1. ou imdazolyle, ou R
ou R2 represente un groups 2s pjosphfte de fornul e {NHO) _p_ 28 30 ou
bien Rl et R2 rprésentent ense t'e n grgups de pontage HO' HO **0_
on

40 4. Conpose suivant |'une gque revendi cations | b 3,
caracterise on ce que X est -OH gou un tautgnbre de celul-cl. 5. Conpos6
sulvant la revendicatlon 1, de fornule (A): 45

0 so N Jy o | ) of 8
S Car . o CR ey janyell X setJol aue défg dps J fomuie {0 gt Y, 6% 49 e, b s i SOl 1 ey
Aotk es et b 4 i et b b

supdri EP 0 141 927 1
* ¢ L 1S | un sel de celul-ci acceptable du point de vue
phar macouti que. 6 Corrposgzb vant |a revendication 5 de formule (A,
caracterits on ce qu'll ve dans un dtat de
zPocH,
N\, 20 '
dans laquelle R®* et R® sont tels que définis dans la formule (lil) dans Ia revendication 13 et Z est un
groupe mobile.
16. Procédé pour préparer un dérivé acyle d'un composé de formule (I) suivant la revendication 1,
25 caractérisé en ce qu'il comprend I'acylation d'un composé éventusiiement protégé de formule (1), et si
nécessaire, la déprotection du produit résultant.
16. Procédé pour préparer un phosphate d'un composé de formule () suivant la revendication 1,
caractérisé en ce qu'il comprend le traitement d'un intermédiaire protégé du composé de formule (1)
30 dans lequel I'un des groupes -OH acycliques et le groupe -NHz sont protSgés, avec  de I'acide
cyanoéthyle phosphorique et ensuite la déprpt_ection du produit résultant par traitement avec un acide.
17. Procédé pour préparer un composé de formule (l) suivant la revendication 1 ou un sel de celul-ci,
U caractérisé en ce qu'il comprend I"hydrolyse du cycle 1.3-dioxane d'un composé de formule (Vi) :
. 38 .
X
\/ ' | N
© ( )\ {(ViI)
| N NHR®
(ca,)
" l 272
C
CHI{ K‘-i“z
O><°
60
CHy cHy
dans laquelle X est tel que défini dans la formule (I} et R® est tel que défini dans fa formule (i), &
condition que R® ne soit pas un groupe acyle lorsque X est autre que le groupe -OH et ensuite, si
&6 désiré, la conversion du composé de formule (l) ainsi formé en un sel par traitement avec un acide ou

une base.

18. Composé, caractérisé par la formuie (VII) :

- 35



pur ete superl eur a 95 %en poids de conpos4 pur ou un sel de celul-

acceptabl e du point de vue s phar maceuti que. 7. Corrpose Hwﬂﬂ,mmm""””“,
revendi cation 5 de formule (A), &P fdflgh€ ONn co qui eat
d' un conposi de fornmulo (A) isole pratiquenent conpl etorrent pur outd fn Sel*
de colul -ci acceptable du point de vue pharnmaceutique. 10 a Conpose
suivant |la revendication 5 de fornule (A), caractirled en co qu'll so
trouve sous forne cristalline ayant un point de fusion de 275 - 277 C. 9.
Conpose, caracterise on ce qu'ill s'agit du sel de sodiumde la
9- (4- hydr oxy- 3- hydroxyrml% )- *e " guani ne.  10.. Conposd sui vant

di c

| ' unesquel conque des rev iond 1 a 9. sans la conh‘f“‘on (i) de la
revendi cation 1, caracter ull gst utile en tant quo substance
t hdrapouti que active. 20 11. Conpose sWHBant |a revendication 10,
caracteris6 on ce qu'il estj utie dans le trastenent d'infections virales. .
12. Conposition phar maceut 3 caractdrisde en co quelle conprend un
conpo®d sul vant une quel‘l?gz 2quo des revendications 1 & 9, sansla
condition (1) de | a revendigation 1, avec un support ou excipient 2a
accept abl e du point de hmaceutl que. 13 Procedd pour preparer un
conpose de fornul e (A) van Ra revendication 6. ou un sel de celui-ci,
caractbrise on ce qu'll nprand | a conversion du groups X dans un conmpos6
do fofPula (111): 30 M X 35
i)y R o COR a dans | aquel I e X.
| "excl usion de -OH oet tel quo d~fini dons la revendication 1: R et Rb qU|
peuvent At g Iuglt i Jg ndicaid ,.% ﬂ;
des gouUpege O |%ean§§1&gtdgﬁr?ssa §%)r%/vgene e“t1C agsu%hﬁﬁmﬁa\%gﬁ gmc/ | or'e ou un
groupe - NHRO dans | oquel Rc est un atoms d' hydrogene 45 ou un groups
acyl e, efg @;gmggsgwﬁy[a@nagmpl yse lorsque X ost autre qus NH2 ou.
| orsque X oat -NH2 au noyen d' une reaction par une desanm nase ou | orsque Y
ost un atone de chlore et quo X sot un group. -OH la conversion de Y on un
groups - NH2 par rdaction aveg cgrnmonl ac sous presslon et ensuite si
cola eat desire. |a conversi on u co sE de formulo (A) on un eol de
celul-ci par traitnment avec un acide 50 cg-qe¢gl)E S9pse. 14. Procidd pour
prdparer un conpose sul vant I%ér evend/e«a'fl on 1, zq@ conprend le tral terrent
R

d' un conposk de formule (1V) %) 3¢g EP 0141 927B1 C
| x 30
dans laquelle
Z' est un groupe hydroxy, un atome de chiore, de brome ou iode ;
U R* et R® sont des groupes
85
R"C"' ’
" |
40 tels que définis dans la revendication 1 ;
R* et R forment ensemble un groupe
—Cf Cﬂs) 2

20. Composé en ce qu'il s'agit des composés suivants :
5~(2-hydroxyéthyl)-2,2-dimédthyl-1,3-dioxane,
50 8-(2-bromoéthyl)2,2-diméthyi-1,3-dioxane, .
acétate de 2-acétoxyméthyl-4-hydroxybut-1-yle, ou
acétate de 2-acétoxyméthyl-4-bromobut-1-yle.

21. Utilisation d'un composé suivant I'une quelconque des revendications 1 & 8, sans la condition (i) de la
85 revendication 1, dans la fabrication d'un médicament utile dans le traitement d'infections virales.

22. Utilisation d'un composé suivant I'une queiconque des revendications 1 & 9, sans les conditions (i) et
(i) de la revendication 1, dans la fabrication d'un médicament pour le traitement d'infections par les



| ~~~~~ (VN T % 10 dans laquelle X eat tel b dali
dans la fornul ai) et Y ast tel quo ddflnl dens la formul a (”mn,mﬂmi"ullll”m
revendi cation 13, avec un conpos6 de EPpoOnat 927Bj: 16 * L oM os e
2 CH (CH2) RbOCH 2 20 dans | aquelbe R et Rb sont tels quo deflnis dans ia
formule (111) dans la revendication 13 et Z est un groups nobile. 1.

Procddd pour pMssiedherehs simplex e oy |de Mep '@ﬁswﬁpwézde formula (1) sui vant

|l a revendication 1 25 caractwl sd an cs qu il conp rend | "acyl ation
d' un corrpose”e%'f??‘i?@ °sé Erblf_“"aél“?'?ﬂ" vpndicationg 1 3,@ sansdleg popditiong () et
depr ot ect i on drg Nﬁfﬁ\’ﬂ"‘“F@g’bl +9ht 2 fahyicatipp 5865\5‘" Eﬂ“ﬂba‘?‘ﬁ?’“ﬁﬁh%ﬁ'&f%‘ﬂ?f&t@’ le

dun conpofe de" (Agyprigel ")’s'%'w vant |a revendication t, caracterise en ce
qgu' Il conpr un In er e ot EgE du conposE de
formul b (I)%‘"ﬁ“tt@%@'fwﬁﬂw ‘g‘ﬁ’ﬂésss%éi acycliques at |e group.
-NH2 sont pr ave e I, d cyanodt hyl e phosphorique et ensulte
| a depr ot g ct Eﬁd Sﬂsg gr'ﬁfo['ﬁ%?apar traitenment avec un acide. 17.
Procedd pour prJ parer un conpose de forgulb (I) suivant ia revendication 1
ou un sel de calul-ci, caractdrisd en cg qu'il conprend |'hydrol yse du
dycl e 1.3-dl oxans d' un conpose de formaAe (VII): 35 x < MN 1 Re
~~~~(VIZ ) Xs ~~~p T 2)RXM5 CCE 0>4 C\V3 CE 3 dans

| aquael ' g est tel qua ddfini d¥ h forfqula (1) et RO est thl quo deflni
dens la formula (111). | conditi Gls soit pas un groé@3 acylo
bdarsque X est autre quo is group.y -OH et ensdf2, si 96 desire, la
conversion du conposk de fornmula (1) ainsi forne en un sel par traibtnent
avec un acids ou une bass. 18 Cp@wgpf caractdrised par la fornmula (VI1):

35/ EPa 141 97 51 * 1 ox (M)
URF 10 (B2
_ HO—CHTCB-CHz—OH
25 ou un sel, phosphate ou dérivé acyle de celui-ci tel que défini par la suite, dans laquelle X représente

un atome de chlore, un groupe alcoxy en Ci-s & chate droite ou ramifiée, phénoxy, phényl-alcoxy en
Ci-¢ , NHz , -OH ou -SH, un dérivé acyle étant un dérivé dans lequel un ou les deux atomes
d'hydrogéne dans les groupes -OH acycliques, etiou un ou les atomes d'hydrogéne dans le groupe
-NHz sont remplacés par des groupes

30
~ R=C-
85 ‘
dans lesquels R est un atome d'hydrogéne, un groupe alkyle en Cy-1s , phényle, phényi-alkyle en
C1-s ou imidazolyle ; & condition que lorsque X est -OH, le composé de formule (I) se trouve dans un
; - état de pureté supérieur & 50 % en poids de composé pur par rapport aux éthers mono- et di-
N~/ benzyliques de celui-ci.
40
2. Dérivé acyle suivant la revendication 1, caractérisé en ce que R est un groupe alkyle en Cy-s , phényle

ou benzyle.
8. Composé suivant la revendication 1, caractérisé par la formule (i) :

X

YT '
80 -N)\ NH83 (I}

(CH,)
- 2°2

S
R OCHz -CH cnzoa
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CH 2 15 . 0aB OB degagaquel T8 X——
est tel quo.dcflni dans |a revendtcatton 1 et RO est un at 3@@ ’"ﬂm
ou un groups J a2 acyle. 19. gpgRa§iegy @3ractdrisd par | m’,’

ORa 0-CH2 CU- (CH2) 2MZ R O-CH2 dans laquelle Z* est un group. hydroky,s un
atone de chlore, de brone ou lode: R et Rb sont des groupes 35 R C 40 .
tols quo dedu un i debeluiicbactepibiecducuiint 48 vie pHameiceutiiuel BingBdtlels NG 84T1MI Qué! Béfini
group. rCV(daniBi f@tinuld (1) etChaxprodss RYR2Gt REipiésenid’ ud Glome ABFdrERAP ABirSgreupb 4ayiE de

5- (2- hydr oxgmwley| ) - 2. 2- dl ndt hyl - 1. 3- di oxane, so

6- (2- brono6t hyl ) 2. 2-dl not hyl - 1. 3- di oxane, acetate de

2- acet®xynot hyl - 4- hydr oxybut - 1-yl b, ou icetate do

2- acet oxynet hyl 4- bronmobut - 1-yl e. 21. URIkCsati on d' un conposE suivant |'une
guel conque des rovondicatlons 1 & 9. sansHla condition (i) de la as

revendi cation 1, dens la fabricaffon d un“nedi canent utile dans Is
traitement d'infections virales. 22 Willsatlon d" un conposkE suivant f'une
quel cdhque gazlaquela-Rgstun gresipe alkyig ery C1 ~ge P imidezolyie, qu bisn Bhay R?|représente pp yrowns | o
revendi cat fRERSPRE g&j0emuie, ¢ 5 caton d' un nedl canent pour |s traftenent

d' I nfectlons par les 36 virus de |'herpbs sinplex type | ou de |'herpbs
sinplex type 2. 23. UWUilisation d' un f@&gosd sui vant |'une quel conque des
revengjcatlons 1 a 9, sans lee condit 2TR) et (il) de la revendication
1, dens la fabrication d un m-di canent pour@ls traltenent des Infections

paL‘le 6 virus de varicelle-zoster. Revendlicaflons pour los Etats
cont ract antey pRHRY @ HeSeprdsbntentensembie fP0Sed, caracterisf par la formule (1):
10 x 16 15 e N AT N2 s (1)
20 :
o-—
O\ 7~
/P'
g7 No—
25 . .
groupe de pontage
4. Composé suivant I'une quelconque des revendications 1 2 3, caractérisé en ce que X est -OH ou un
tautomdre de celui-ci.
30

6. Composé suivant ia revendication 1 de formule (A) :

‘c'l‘z’ 2

HO —cai—-ca—cnz— OH

caractérisé en ce qu'il se trouve dans un état de puretd supérieur 2 60 % en poids du composé pur, ou
un sel de celui-ci acceptable du point de vue pharmaceutique. )

6. Composé suivant la revendication 5§ de formule (A), caractérisé en ce qu'il se trouve dans un état de

50 pureté supérieur 2 95 % en poids du composé pur ou un sel de celui-ci acceptable du point de vue
pharmacsutique.

7. Composé suivant la revendication 5 de formule (A), caractérisé en ce qu'll se trouve sous Ia forme d'un
composé de formule (A) isolé, pratiquement compidtement pur ou d'un sel de celui-ci acceptable du
&6 point de vue pharmaceutique.

8. Composé suivant la revendication 5 de formule (A), caractérisé en ce qu'il se trouve sous forme
cristalline ayant un point de fusion de 275 - 277° C.
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20‘ (12)2 1C0. -C CE- CE120<25
phosphate oy dirlvd acyle de celui-ci tel quo d6fini par “m“lm“m m l“'
| aquel I e X reprdsente un atone de chlgprei14ugerBpupe al coxy et Ce-6L& 'th

droit oau ramfie, phenoxy, phenyl-alcoxy en C, -, , NH2 , -OH ou -SH, un
derive acyl e dtant 'un derlve dans |oquel un ou | es deux atones d' hydroghno
dans | es gr dupEemposf. seractériss, ga so %l‘ﬁéﬂl" qthsah de isedium, de) rfdshygroxy dthysipsyrastopdnt 1y
groupo - NH2 soﬁ‘!a“\"%npl acds par des groupes 30 R— C- 36 dans |esquels R est

un atone d' hydro ou e alkyle en phe | e phen | -al k en
C-s, ou Imi dﬁz Gp s‘&"’&b d"’? [Sisd sé/‘l la cend B'h%%Ee""G foation 1,
formule (Ff) so®? c@ﬁhéeenocgrgg L?ﬁ“@le tgLays, sp ﬁ%aﬁ’ﬂ"@!&'?aﬁ"’%o % en pol ds de

Sonpoﬁf.evﬁuéc 1 %vrﬁaﬂf Apipakcaion, 1 acebtes on on, 2] %ﬂ@”&eﬁgﬁ'{ﬂé‘%g o

groups aIker -6, phdnyle ou benzyle. 3 Conpose sulvant |a

revendl ca gg (1:0 ,ﬁ mﬁg Plarkiobdd it ol dompti b oo 31
hd sans la comgitlo de la revendication 1, avec un
ou un sel de c arﬁr de vue phar rracouthue ans

| aquel I e X est te quo an5|a orrrulo(l) et chacun des R. i2 et

R3 repr esent19. Pidcdub Yok ;Si'éd&)é?' %RQ&H&s@'de YtmElb QuPSUvaR YA FovehRiichtioh EUdulun sel de celui-ci,

B~~~ RAsdractshish en co gt BompraridUs tdnerston @Adroupd XHafd\d- coMpbds¥ U8 foPhué{un =1 S ou
Imdazolyl e, ou bion RI ou R2 reprdsonte un groupo phosphate de formul a

(&) -p- 1S ou bien R et R2 ropresentegg ensenble un KU 20 RO ~ 15 group.
de pont age

) S
— 20 ( N (IIz
AL
(cx,),

28 b . a
RTOCH i——CH—ClizOR

dans iaquelle X & I'exclusion de -OH est tel que défini dans la revendication 1, R®* et R® qui peuvent
30 étre identiques ou différents sont chacun un atome d'hydrogéne ou des groupes protégeant {'atome
d'oxygéne et Y est un atome de chiore ou un groupe -NHR® dans lequei R® est un atome d'hydrogéne
ou un groupe acyle,
en un groupe -OH par hydrolyse lorsque X est autre que NH: ou, lorsque X est -NHz au moyen d'une
U réaction par une désaminase ou lorsque Y est un atome de chiore et lorsque X est -OH, fa conversion
35 de Y en un groupe -NHz par réaction avec de I'ammoniac sous pression, et ensuite, si désiré, la
conversion du composs de formule (A) en un sel de celui-ci par traitement avec un acide ou une base.

14. Procédé pour préparer un composé suivant la revendication 1, caractérisé en ce qu'll comprend le

-/ _ traitement d'un composé de formule (IV) :
40
X
' {
( NTN (V)
45
N u)\
{ ¥
H
50 dans laquelle X est tel que défini dans la formule (§) et Y est tel que déﬂm dans la formule (if) dans la

revendication 13, avec un composé de formule (V) :

39



4. Conposd sul vant |'une quel conque des rmevndloatlons 1
en ce quo X,est -OH ou un tautonere de col ul - : Corrpos“mm I“lml””“'
revendi cation 1 de fornule (A): 2

i i 8 E N (%)’Q'RBBTCSH CU2- OH 45 caract|r|S| en
ce qu'il so trouve dans un etat do purot supdrieur a 80 % en poids du
conposi pur, ou un sol do golui-ci acceptabbe du point do vue

phar maceuti que. 6. ConposB OOH ant la revondication 5 do formule (A),
curacterise en ce qutll so tro dans un etat do so purote superieur & 85
% on pol da du conpos4 pur ou un sel He(cgbyh-gl acceptablq»du poi nt do vue
phar ma&ceut i que. 7. Cbnpoqg suI la re dication 5 do tornubo (A,

caractdrlsi en co qu' Il B @¢52|ve sous la fornmo d' un cornpose do fornule

(A) |sol4, pratiquement conpietenment pur ou d' un sel do celul ci

accept abbe du 55 point do vue pharnmaceutique. & Conpoae suiv ant |la

revendi cat i Gnsgaqyelier et ﬁJIsﬁm(lﬁle quecdéfinie dans |laxtdrmule (i daps Id tevéndisation 1D el/2 estams

forme™ri aﬂ&"ﬁ'ﬁ@’“&yant un point do fusion do 275 - 277 C. 38 1111

1111111 1217 EP 0141 927 Bi *C

x g Corrp fdg. p . |d'$' erginosé; de Jermulg i) syivantda svendication 1,
e ",- P’b%ﬁﬁ ‘ﬁ’g\ e ’{” d ‘ﬂ&&’ﬁ?%éé%"@@ﬁﬂmégelfwm ) etysie

p’fd‘f ns | a condition de |a revendl cation

1, s rp?o%&ﬂ” ug est util e e nt que substan'gee
;ﬁspsat:ﬂmﬁi ” nﬂ%ﬁf‘gﬁﬁgsw T T

o I

Conposi tion tHih
s\langp | ' une g{m c%r% rlquo es reverl{%}éﬁgfl ons ,tpsans a Sv(?ﬁﬂf'f‘fq

| a revendirc piocétd pbur GréiFer WA cOMBEB de Bihufd 's&bﬂ'i V“e
phar naceut i qumsﬁw:hﬁ'g%é&nﬁw%ﬂwaé’eﬁw $-450ahe ; equ !aé Eehﬂ%

| a revendl cation 6 ou un sel de celul-ci, caract Ia en ce rII
conprond | a conversion du groups X dans un corrpose de for rrul e (Il t) 20
(I aap~~~~~~~ (X (CH2) 2 26~~~~~~~ ( a 18
~~RbCxc, - C H~=cH20ORa dans | | " exclusion de -OH est tel quo defini

dans |l a revendlcation 1, gug peuvent
)\ (vII)
N

dans laquelle X est tel que défini dans la formule (I) et R°® est tel que défini dans la formule (lli), &
condition que R° ne soit pas un groupe acyle lorsque X est autre que -OH et ensuite, si désirs, la
conversion du composé de formule (1) ainsi formé en un sel par traitement avec un acide ou une base.

46 18. Composé, caractérisé par la formule (Vil) :



30 Atre identi ques ou differents sont chacun un atone d
groupes protigeant i'atone d' oxygbne et Y est un atone de c % nm! ill
groupe -NHRC dans | oquel RO est un agereigl $2grd10gene ou un gk

un groupe -OH par hydrolyse |l orsque X est autre quo NH2 ou. |orsque X eat
-NH2 au noyen d' une reaction par une dssam naso ou | orsque Y eat un atone
de chlore et lorsque X est -OH |a gonversion 36 de Y en ur group. -NH2
par reaction avec de |'amoni ac soug presslon, et ensuite, sl dEsirE, la
conversion du conpose de fornule en un sel de celul-cd par traltenent

avec un aci de ou une base. éé Npour proparer un ceengye sulvant la
N Al

revendi cafion 1, caractiris n cg qu' conprend l e traitenent d'un
conpose de formulb (IV): 40 X N

(1v) H50 dans | aquelle X gest tel quo"gg'flnl dans la fornmuls (1) et Y
eat tel quo defini dans la forpule (111) dans la revendication 13, avec un
conpose de fornmule (V): 65 39(c1-12)zllhll j 1Jgl i1 11112 11 11 EP 0141

927 B1 INGCH 2 5 -E (cv2) 2-z

M RbOCHC dans | aquelle R et Hont tels quo d6finls dans la formula (I11)
dans la revendl cation 13 ey ?ﬁea groupa nmobile. 1. Proc& pour
preparer un derlve acyle d' r%ose de formul a (I) sul vant | a

r evendi ca;si on 1, car act*l%%ge qu |I conprend | " acyl ation d' un conpose
ventuel | emrent protdgd de fog¢ Si necessaire, |la d6protection du
produit resultant t5 16. ProcdeM polUr prdparer un phosphate d' un conposd de
formulb (1) sulvant |a revendication 1, caracterisd en ce quil conprend |le
traitenent d' Ugenk HqBeieXCisttor die RIS kS| laCtovefidapaIs Uist (RS edt@n Emina dthigroghaeisu un groupe
| aguel | e io un g, groupes -COH acycliques et |Is group. -NH2 sont protdgds,
avec de |'aci de cyanodt hyl phosphorique et onsuite |a deprotection du
produl t resuig Gorhposé rcaractérsé padaforralenc un aci de. 20 17. Procddd pour
preparer un conpose de formule (1) sulvant la revendication 1 ou un sel de
colul-ci, caractdrlsd on ce qu'il qonprend | hydrol yse du cycle 1. 3-di oxane
d' un conpwsd de fornmula (VI1): xR 25 ew@

CH-(CH,) ,-3*
R®'0 -cH
% 2

dans Iaquelle Z' est un groupe hydroxy, un atome de chiore, de bromie ou d'iode ;
R* et R® sont des groupes

35
: R-C- v
N\ -
40 tels que définis dans la revendication 1 ; ou
R* et RY forment ensembie un groupe
=c(ca,),
45

20. Composé caractérisé en ce qu'll s'agit des composés suivants :
5-(2-hydroxyéthyl)-2,2-diméthyl-1,3-dioxane, -
80 5-(2-bromoéthyl)-2,2-diméthyi-1,3-dioxane, -
acétate de 2-acétoxyméthyl-4-hydroxybut-1-yle, ou
acétate de 2-acétoxyméthyl-4-bromobut-1-yle.

21. Utilisation d'un composé suivant I'une queiconque des revendications 1 & 8, sans la condition de la
88 revendication 1, dans la fabrication d'un médicament utile dans le traitement d'infections virales.

22, Utilisation d'un composé suivant I'une quelconque des revendications 1 & 8, sans la condition de la
revendication 1, dans la fabrication d'un médicament pour le traitement d'infections par les virus de

M



-

30 (CB2)2 ,CzZC 3C cHxf -Ta CE3  CK3 Q-~~~~~~~~

dans | aquelle X est tel qua ddfinl dans la fornula (I) et jlmnlwmuﬂmll““l
ddfinl dans ia formula (111), a cgqu‘tﬁ%?‘o Rc no solt pa

acyle lorsque X eat autre qua -OH et ensuite, sd ddsird, la conversion du

conpose de fornule (1) sinal fornme an un sel par traiterrent avec un acide
ou une basel'herﬁséhﬂple@@ﬂﬂ!ﬁbmaéaﬁm&%baduﬂﬁfavh&eﬂﬁo&bﬂ a (vil): 60 55 40

(< N 1 (jn2)2
CH?2 T2 Pﬂaﬂhmpﬂlﬁ dans laquelle X est teI gquo deflnl dans |a

revendi c Xateptandpriiche D) folgbnds VartragestadtehyCH DEFRGBATILLML gr oupe 20 acyl e.
19. Cofmpood, caractirlod par la formula:. 25 Ra

O -CH ba- “ﬁkmmmxﬂmfuszD Rb O -CU2 30 dans | aquel | e Z' est un groupe
hydroxy, un itonme de chlore, de brooie ou d iode; R et Rb sont des groupes
365 R-C , 40 tels quo definig dans la revendication 1; ou Ret Rb
fornment ensenble un groupe .. )2 4632 20. Conpoad caractdrisd en ce
qu' il % agit des conposos :
5- (2- hydr oxydt hyl ) -2, 2-di
5-(2-bronDdthyI)-2,2-dI
2- acdt oxyndt hyl - 4- hydr oxyb
2-acdt£xynﬁthyl-4-bronDbut'1-er.

dl oxane, - 60
i oxane, acetate de
wcdt ate de

% (cH.) o @

oder dessen Salz, Phosphatester oder Acylderivat, wie nachstehend definiert, in der X ein Chioratom,
einen geradkettigen oder verzweigtkettigen Cy-s-Alkoxyrest, eine Phenoxygruppe, einen Phenyi-C:-¢-

25 alkoxyrest, eine NH2-, OH- oder SH-Grupps bedsutet, und im Falle des Acylderivats eines oder beide
der Wasserstoffatome der acyclischen OH-Gruppen und/oder eines der Wasserstoffatome der NHz-
Gruppe durch einen Rest

R~C~

) N

"

\/ ersetzt sind, wobsi R ein Wasserstoffatom,

35 sinen Ci-1s-Alkylrest, eine Phenyligruppe, einen Phenyl-C:-s-alkylrest oder eine Imidazolyigruppe
bedeutet, mit den MaBgaben, daB i) wenn X eine OH-Gruppe ist, die Verbindung der Formel (l) in siner
Reinheit von griBer als 50 Gew.-% der reinen Verbindung bezogen auf deren Mono- und Dibenzylether

'k/’ ist und Ii) die Verbindung der Formel (I) nicht
' ' o-[4*-Hydroxy-3'-(hydroxymethyl)butyl]guanidin-cyclisches-Phosphat,

40 8-[4’-Hydroxy-3'-(hydroxymethyl)butyljguanidin-cyclisches-Pyrophosphat,
8-[4'-Hydroxy-3'-(hydroxymethyl)butyi]-2,8-diaminopurin,
8-{4'-Hydroxy-3'-(hydroxymethyl)butyl}-2,8-diaminopurin-cyclisches-Phosphat,
9-[4'-Hydroxy-3'-(hydroxymethyl)butyl}-2,6-diaminopurin-cyclisches-Pyrophosphat,
8-[4'-Hydroxy-3'-(hydroxmethyl)butyl]-2-amino-8-chlorpurin,

45 8-[4'-Hydroxy-3'-(hydroxymethyl)butyl}-2-amino-6-chlorpurin-cyclisches-Phosphat,
8-[4'-Hydroxy-3'-(hydroxymethyl)butyl}-2-amino-6-chlorpurin-cyclisches-Pyrophosphat,
9-[4'-Hydroxy-3"-(hydroxymethyl)butyljguanidinmono-phosphat-Mononatriumsalz,
9-[4'-Hydroxy-3'-(hydroxymethyi)-butyl]-2,6-diaminopurin-monophosphat- Mononatriumsalz und
9-[4'-Hydroxy-3'-(hydroxymethyl)butyl]-2-amino-8-chlorpurin-monophosphat-Mononatriumsalz

50 ist.

2. Acylderivat nach Anspruch 1, wobei R ein C1-g-Alkylrest, eine Phenyl- oder Benzylgruppe ist.

3. Verbindung der Forme! (il) nach Anspruch 1



21. Uillsation d un conpood suivant |'une quel conque des g#mm
& 9, sans la condition de la s5 revendi catlon 1, dans | ’iﬁﬂﬂl "I
d' un nddi cament utile dans |1 tral t egprg 14d’ gomigacti ons viral €s. €221 b
Utilisation d un conmposd suivant |'une gquel conque des revendl cations 1 a 9.
sans la condition de la revendication, 1, dans la fabrication d' un

nddi canent pour le traltenment d' infegtions par les virus de 41
|~~~ 111 111 11111 11111 11 1111 EPO 141 9271
* C L M S * |Pherpbs si 1, 1" herpls sinplex type 2 ou de

| a varicolle-zoster. Patentb e Pajent ansp'r Uche fU fol gendo
Vertragst%aiten: CH DE FR t0B Jer bi ndung der Fornel (1) 2

a 10 N. 10 odor dessen Saiz. Phpsphatester odor Acyidorivat, (EB)

nachst ehend definiert, in der ein Chbratom einen goradketflgen oder
verzwei gt kettl gen CWe s-Ai kox;t s ei ne Phenoxygruppo, ohen Phenyi-Clz-g -
2s al1koxyrost ei ne NHr -, 8dor SH Gruppe bedeutet, und | m Fal se doe
Acyi deri vats el nes odor £Wde d r Wasser et of f at onre “der acycl i sohen

OH- 6r uppen und/ oder si NRSOUR seg%ﬁﬁfatorm der NH2- G uppo durch ommen
Rest 30 aa- K-

ersoi zt sind. wobol R sin Wasssrstoffatom 36 oei nn Cl -a8-Ai kyl rest,

sine Phenyi gr WasCdessenhBrmiabeiiach verlragiicids ‘alz] A der RMNY inCoRfiel [(ITkéHARR st iubid 1486 er
bedeutet, mt migis AvEreia@ R esinvméemdl&mmme%erswwemmpo ist, die
\lQrbi ndung der Formel (1) in oiner Reinheit von gridir als 50 6 ~ew. - % der

rei nen Ver-bi ndung bezogon auf deren Mono- Lmd Dl benzylether ist und li) die
Ver bi ndung der Fornel (1) nicht

8-} 4' - Hyds oxy- 3' - (hydr oxynet hyl ) butyl Jguani dllh cyclisches- Phosphat. 40

9- 14' - Hydr oxy3' - (hydr oxynet hyl ) but yl j guani di i\ cyclisches- Pyrophosphat,

9-[ 4- Hydr oxy- 3' - (hydroxynet hyl ) butyl] -2, 6-di am nopuri n,

9-[ 4' - Hydr oxy-darstefithyehebRY, eie CinyrsAlisyitest quQellw-lmldmwwpm ishodgrcﬁ' joder HF& sinpm Brosphat
, 9- 4Hydr oxy- Jestemest@leciopmelt hyi ) but yl ] -

di am nop@ti i ncycnrmschswPyr ophosphat ,

9-[ 4- Hydr oxy- 3' - (hydr oxnet hyl ) butyl ] - 2- a(mp?] ﬁchl orpurin, 4

9-[4' - Hydr oxy-3' - (hydroxynet hyi ) butyl]-2 o|3 -chlorpurin-cyclisches
Phosphat ,

[ 4' - Hydr XY~ 3' - (hydr oxyrret hyl ) butyl | - 2- am no- Ochl or pudn-cycl i sches. Pyr opho
sphat, 1y

9- [ 4- Hydr oxy- gﬂm(ehen(fderx?ne ﬁ?f‘)’%“l‘f{'ﬁx'ﬁ'“g’u"é??"’d“’"dﬁ% G'Wi’(gs.phat-lvbnonatrl unsai z,
- [ 4- Hydr oxy- 3' - (hydroxynet hyl ) -butyl ]. 2, g dI %m_popuri n- nonophosphat -

Mononat ri unsal z und .

04 - Hydgexyz- (hydroxynet hyl ) butyl } 2- ammo- - #al or pudn nonophophat - Mononat ri um
sak BO/
\~/ darstelien.

%0

4. Verbindung nach einem der Ansprliche 1 bis 3, wobel X eine OH-Grupps ist oder dessen Tautomer.

6. Verbindung der Formel {A) nach Anspruch 1

: . @E;t,,,

(Cll

(A)
2
55 Homrgu—cg 2= O
in einer Reinheit von grdfer als 60 Gew-% der reinen Verbindung oder dessen pharmazeutisch

43



60 ist. . Acyiderivat nach Anspruch 1, wobei Rein C-o

Phenyl - odqr Benzyiruppe Ist. a Verbindung der Forrrel (”)Aﬂmmmﬁmilummlll

55 42 cP 0 141 9271 EP0141927§“ I'1BIli

(U} (CHa) >2} 2 10 I RG:XZ U—C20a2 16

odor dessen pharrmazoutisch vertrlgllches Sakz. In dor X wwe In Fornel (I)

definfort lghaghowbsisgder der Reste R. RZ und R3 gin Wasserstof f at om odor

odnen Acylrest der Forrnel R4-C 20

a 0 dar sg.elvetbindurigdr FoifheP{A) néch-Ankprithke/ inreirel RIAHRR vor Spdr alstg5ZGévi-) et pgiten| St

odor Rl odoserbindurigysiier daseh ph@madeaustitvertaigichéleSal-or nmel 2S 30 darstel | on odor

Rl undg R2 zusammon ei ne br Cckenbi | dende G3ruppe 35 yO~ daratollen. 40 4.

Ver bi ndung Veriidu de? Fofhtsl (Amagh Aksprachl5 m Sorth, eind lisdliertén, Gt rvaaséathcRenNBING réindn :

oder desseVerbindingdar Forfel (Ajcodixi decksn ghetieszedtisctiwmitrigithesrsaizn Anspruch 1 45 60~~*
A) n oRto

eI 8 e -} OIerlgindung dep Formel {A) nach @ngpruch 5 in kristaliiner Foym mit |enem|8chmelﬁgr(m|)qm 275\bisn

gr 88ero al e 280 Gmw % der rei nen Ver bi ndung odor dessen pharmazeuti sch 43

C L MEP 0141 927 31
9. 9-(4-Hydroxy-3-hydroxymethylbut-1-yl}guanidin Natriumsalz.

10. Verbindung nach sinem der Anspriiche 1 bis 9 ohne die MaBSgabe i) des Anspruches 1 zur Verwendung
15 als therapeutische Wirksubstanz.

4 11. Verbindung nach Anspruch 10 2ur Verwendung bel der Behandlung von viraien infektionen.

[ 12. Arzneimittel, das eine Verbindung nach einem der Anspriiche 1 bis 8 ohne die Mafgabe i) des
' 2 Anspruches 1 zusammen mit einem pharmazeutisch vertriiglichen Triiger oder Exzipiens umfast.

13. Verfahren zur Herstellung einer Verbindung der Formel (A) wie in Anspruch 8 definiert oder dessen
Salzes, das die Umwandiung der Gruppe X in der Verbindung der Formel (lit)

25 X
(AL
” R (211)
(ck,), y |
Y RPocH s—Cr—cH 00"
35 .

in der X mit Ausnahme der OH-Gruppe wie in Anspruch 1 definiert ist, R* und RP gleich oder

‘\/ verschieden sind und Wasserstoffatome oder O-Schutzgruppen bedeuten und Y ein Chloratom oder
einen Rest -NHR® bedeutet, in dem R° ein Wasserstoffatom oder ein Acylrest ist, mittels Hydrolyse in

40 eine OH-Gruppe, falls X keine NHz-Gruppe ist oder wenn X eine NHz-Gruppe ist durch eine
Desaminierungsreaktion, oder wenn Y ein Chioratom und X eine OH-Gruppe ist, Umwandiung von Y in

eine NH2-Gruppe durch Umsetzung mit Ammoniak unter Druck und nachfoigend, falls gewlinscht,

Umwandlung der Verbindung der Formsl (A) in dessen Salz durch Behandlung mit SHure oder Base

umfast.
4
14. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, das die Behandlung einer Verbindung
der Formel (IV)
X | ;
s0
sy |
"‘ u)\r (IV) |
§5 ¥

in der X wie in Formel (I) definiert ist und Y wie in Formel (lil) von Anspruch 13 definiert ist, mit einer

44



vertrfgliches Saiz. 6. Verbindung der Fornel (A) nach Anspr 'l

Rei nhelst- von grdSer ais 95 Gew. -% der roinen Verbi ndung odo:ﬁl Iﬂum““l”mn““'
phar mazeuti dch vertragliches Salz. 7.gpendi sarey der Formrml (*A) ‘nath " ° *
Anspruch 5 In Formm elner isolierten, Imwesentlichen volig reinen

Ver bi ndung der Forrnmel (A) odor dessen pharnazeutiuch vertrlgliches Sakz.. a
Ver bi ndung der Vebindung depfjormeld¥d Anspruch 5 in kristalllner Formmt dnem
Schnet zpunkt von 275 bis 10 277 C. .

9- (4- Hydr oxy- 3- hydr oxynet hyl but - 1-yi ) guanit din Natri unsakz. 10. Verbi ndung
nach ei nem der AnspriOche R&$eB$ ohne di e Maegabe 1) des Anspruches 1 zur
Verwendund i s W e therapeuti sﬁ%mgbs anz. 11. Verbi nd¥dg nach

Anspruch 10 zur Vorwendung kel dgs#” R9“von viralen Infeictionen. 12.
Arzneinttel, des sine Verbi nach el nern der AnsprUche 1 bis 9 ohne die
MaBgabe i) des 20 Anspruches 1 zusammen mt dnerm pharmazeuti sch

vertrigiichen Tr 0 zipiens, unfalt. 13 \er r . rst
ei ner Ver Wi ndu}ﬁﬁg{‘ qﬂg%?e'ﬁé ("AEWW e(lll? W"AA‘EB'P%PC i 9'{8%?5&’?0"5# zo%]%r i"(f?é%u R:%e et
Sal zes, das di & handl ung der Gruppe X in der Verbindung der Formel (111)
g _ . .

18, Verfahren zur Hersteilung eines Acylderiyats‘der YerBindund r{%gﬁ*orrﬁgl"ghh RABREE1 8shiert,
Ot Gruppe w €y 5@ .afn'“im 4 éHggﬁanl chitten' {erbindting)tet Foine? 4Pling, fatle ndfig, des
verschl edgh si e %Ha o Pl o chut zgruppen bedeuten und Y
si n Chborat om odor onen Rest -NHRC bedeutet, in domR sin Wasserstbatom
0qoy sin ACyie SRkahtenizur RbrbtbiRh§ ekbsdBHobphaBsterd déiOverbindufg 86t Folthel{ILRiRR Andphich 3, das
kol ne NH2- G UPRR BéhandlME " einbP yBschitér 2wibitidnstdie.! BHIE Vérbihduelg! tde FermdE (1), In der eine der
Desani ni er ungs agyalidchéaNOH-GAPper/ Bt def M Grégpbrd igdschlittLshsl, itSCydodiityiphbspidistuleOiing
Uandl ung von dihabiERschetzendds GhalfeRsh Fisdukis didrsBshandigg mitlSadeummsak unt er
Druck und nachfol gend, fails gewuUnscht. Umwandl ung der Verbi ndung der
Fornmel (A) [17. Wedahmn ztaHarseliung leinBicVesbintiuog) derfiotmebdiliwie i dosprigh sledefiniprt Bder/dpssen
14. Ver nhhren Sair deedis Hedrblysedee il SdloxandngsidatVamkjndung der Formel (VBh 1, das die
Behandi ung el ner Verbi ndung der Fornmel (1V) x sol in der X wie In Fornel
(1) defin#ert ist und Y we In Forngl (111) von Anspruch 13 definiert ist,

mt elner 44 EPCO 141 927 Si1l c L M S 1 Verbindung
der Fornmol (V) s ~ - - 03S{ 0O Z
(V) 10 In dor RO und Rb w ) von Anspruch 13 definlert
sind und Z esne Austrittsgr 3

30 ¥HR®
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wobsi X wie in Formel (I} definiert ist und R° wie in Formel (ili} definiert ist, mit der MaBgabe, da8 R® -
kein Acylrest ist, wenn X keine OH-Gruppe ist und nachfolgend, falls gewlinscht, Umwandlung der so

45 hergesteliten Verbindung der Formel () in ein Saiz durch Behandlung mit einer S#ure oder Base
umiaft. - .

18. Verbindung der Formel (VII)

§0



S T
15S Veri ahren zur Herstellung eines Acylderivats der Verbi ngym

(1), wite In, Anspruch 1 definlort, das die Acylierung el ner mm”']ﬁ”"l
geschUt zt en Ver bi ndung der ForrreIEtp(é)?#%;,B; alls ndtlg, das fx ¢ 0Ty g N
Ent schUt zen des orhal tenen Produkis u t." 16. Verfahren zur Herstellung

si nes Phosphat bst brs der Verbi ndung der Fornel (1) nach Anspruch 1, das.die
Behandl ung ei ner geschQ zten Zw schenst ufe der Verbi ndung dor Fornel (1),

I n der eine der acyclischen OH G 8ppen und dor NH2- Gruppen geschQtzt sind,

mt Cyanoet hyl phosphorsl ure und 2 danach Entschl ftzen des erhaitenen

Produits durch Behandl ung nj wnfaSt 17. Verfahren zur Herstellung
el ner 6Ver bi ndung der FormaZ( W I {in Anspruch 1 definlert, odor dessen
e -

S&l z, das die Hydrolyse d anrings der Verbindung der For nel ’
(M1) 25 NHR"X 30 (r2)2 "(t 35
40 0 '

bsi X we In Fornmol (1) del‘wtzrt st und R s
wst, mt der Ml gabe, dal R kein Acylrest
2und nachfol gond, falls gewOnscht,

stellten Verbi ndung der Fornel (1) In sin

Sl ure odor Base unfalt. 18. Verbindung der
927 Bl cxi |

wAe In Fornel (I11) doeinl
i st, ®enn X kol ne OH G upp
Umwandl ung der so 45 her,
Sal z durch Behandl ung m},
Formel (Vii) 60 65 45 C%ev
(VI Z)wlO . F) woboi X wie In Anspruch 1
definrert Ist und RO sin \\apQrstoffatom oder sin Acylrest ist. 20 1.
Verbi ndung der Fornel a~CHy-cufts {CC2)2 S 30 wobei Z' sins

Kydr oxygruppe, ein Chlor-, Brom oder |odatomist, Rg und Rb Reste 0 WO

200 A Ot B BRI " 0 e

5- ( 2- Br agevdidihdung de? Faimgbt hy- 1 . 3- di oxan,

0

a’
25 R™ 0 -cﬂz
- -2’
. CH-(CH,) -3
R™ o-cuz
30
wobel Z' eine Hydroxygruppe, ein Chior-, Brom- oder lodatom ist, R* und R Reste
N\ R=c=,
- .
v wie'in Anspruch 1 definiert, sind, oder
R* und R® zusammen eine >C(CHs)2-Gruppe bilden.
40
20. 5-(2-Hydroxyethyl)-2,2-dimethyl-1,3-dioxan,
5-(2-Bromethyl)-2,2-dimethyl-1,3-dioxan,
2-Acetoxymethyl-4-hydroxybut-1-yl-acetat oder
2-Acetoxymethyl-4-brombut-1-yi-acetat.
45

21. Verwendung einer Verbindung nach einem der Anspriichie 1 bis 9 ohne die MaBgabe i) von Anspruch 1
zur Herstellung eines Arzneimittels 2ur Verwendung bei der Behandiung von viralen Infektionen.

22, Verwendung einer Verbindung nach einem der Anspriiche 1 bis 9 ohne die MaBgaben i) und i) von ¢
50 Anspruch 1 bei der Herstellung eines Arzneimittels zur Behandiung von Herpes simolex Typ 1 oder
Herpes simplex Typ 2 virale Infektionen.

23. Verwendung einer Verbindung nach einem der Ansprilche 1 bis 8 ohne die MaBgaben i) und ii) von
Anspruch 1 bei der Herstellung eines Arzneimittels zur Behandlung von Varicella-Zoster virale Infektio-
85 nen.

Patentanspriiche flir foigende Vertragsstaaten: BE SE



2- Acot oxynet hyl - 4- hydr oxybut -1 -yl -acetat odor _
2- Acet axynot hyl 4bronbut - 1-yi -acetat. 46 21. Verwondung ei ner ,m"!”,ﬂmm"m,”m
nach ei nomder AnsprUche 1 bis 9 ohnEP® W1/8¥ibe |) von Anspruch 1rzus s =«
Her stel | ung si nes Arzneimttels zur Verwendung bel der Behandl ung von
viraien | nf 22S _ Verwendung finer Verbi ndung nach el nem der

Anspr Cche 1 g"@“@%?’&f’@WWBQaben i) und ii) von So Anspruch 1 bei’

der Herstollung sines Arzndmittel s zur Behandl ung von Herpes sirr.rlex Typ

| oder Herpes sinplex Typ 2 viraile IQfektionen. 23. Verwendung einer

Ver bi ndunsg nach el nem der Ansprlche bis 9 ohne die MaBgaben i) und ii)

van Anspruch 1 bel der Herstallypg siAges Arznelmtts zur Behandl ung von
Varicel |l a-Zoster viraile Info non. Patentanspl Uche fOr fol gende
Vertragstaten 3E SE 46 EP\014 927 31 1. Verbindung der Fornel (1) 10

| ~~~~~~~~~~] (¢c5232 15 N grs - f-m O odor dossen
Sal z, Phqgphatester odor Acyidgrivat we nmhastehend definiort, in der X
sin Chloratom einon goradkettijgen odor verzvvel gtkettigen G --Algkoxyrost,

si ne Phonoxygruppe, el nen Phogg#t §-ns- ai koxyrest, sine NH2-, OH
odor SH G uppe bedoutst. und | q: il s dos Acyiderivats eines odor beI d. der
Wasser st of f at ome der acyclischgn OH G uppen und/ oder sines der
Wasser st @ f at one der NI-IIO—GW-d =0 nn Rest RRC | 0 ersetzt sind.
wobei R sin Wasserstoffatom so onen CGCe- Ai yl ki rest, sine Phonyl gruppe,
okeh Phonyl -Ci -s-al kyl rest odor sine imdazolyigruppe bodoutet, mt don
MaBgaben, dol lodervdessen Balzi Phespbitesir odaroAdyibrivariivie ndetistohsrdLdafinislc in ded X8l CKlidratorh)
el ner Rei nhoi teinem gergikettipanrodal wrydigtidstigen h cieAlkoxyrest,caine \Rheixyghuppg, den Ryenyl-oif-
daren Mofo- uitioxprast aing NHg-hOH- ddet SH-Glipea betieytitdundi imcallendeshAciiderivats einesl oderbéidsl

R ein G .- - AdriyWeessrstotidomes devhasygfischerp @brGrihpan ynhtyodappleesl der . WeBsévgtoflaiomel Udeg Nifie

Fornr| (11) n&pradurph ejesn Rest10 f f 4 NI | R3
~~ (I1) (CH2) 2 2} 2
25 : R=C=
|
o

ersetzt sind, wobei R ein Wasserstoffatomn,
30 einen Ci-1s-Alkylrest, eine Phenylgruppe, einen Phenyl-Ci—s-alkylrest oder eine Imidazolylgruppe
bedeutet, mit den MaBgaben, daB, wenn X eine OH-Gruppe ist, die Verbindung der Formel (1) In einer
Reinheit von gréBer ais 50 Gew.-% der reinen Verbindung bezogen auf deren Mono- und Dibenzylether

ist.

3 2. Acylderivat nach Anspruch 1, wobei R ein Cy-¢-Alkyirest, eine Phenyl- ader Benzyigruppe ist.
3. Verbindung der Formel (i) nach Anspruch 1
\ |
© X
{1 T
. 3
p I R (1I)
(cxy),
50 l 2
R ocnz =CHe cnzoa

oder dessen pharmazeutisch vertriigliches Salz, in der X wie in Formel (1) definiert ist und jeder der

85 Reste R', R? und R? ein Wasserstoffatom oder einen Acylrest der Formel

47



W) a'oc2 -Li caZoa odor desson pharmazeuti sc \
vertrlaglichos Saiz, In der Xwe in Formal (i) definiort i “!H‘\“\m

55 Rests RI, R2 und R3 sin W om odor oinen
Formal 47 dar stelit, wobel R4 E??%&&E%N kyl roat odor sine
| m dazol yl gruppe |Ist, odor RI odor R2 oenen Phospha- tosterrest der Fornel

10 (NIO) 2-P- darstellbn odor R
und R2 zusammen si ne br Cckenbi | dende GrRﬂJTk‘lS KJ

% O 20 darstellon. 4. Verbindung nach ei rgem der Anspriiche 1 bis 3, wobel
X sine OH Gruppe ist odor dessen Tautoner.®9S. Verbindung der Fornel (A)
nach Ahspruch 1 i (RYM g~~~~~ 2

(Ai) 40 darstelit, wobei R* ein c1-‘a-mmﬁaeommdazolymm ishioder/R' lader A einén Rhospha-

gr OBer al e ‘Bger@sigder Bgrmelr r ei nen Ver bi ndung odor dessen pharnmazeuti sch
vertrlgliches Saiz. 45 6 Verbindung der Fornel (A) nach Anspruch 5 In

el ner Reinheit von gréfier als 95 Gow ygder rei nen Ver bi ndung odor dessen
phar nd%euti sch vertrlgliches Sal z. ( r’ ung der Fornmel (A) nach
Anspruch 5 In Form einer inoll orten, imwesentlichen v5l1ig reinen

Ver bi ndung der Formel (A) odor dessen phar mazeutiech vertrigilches Salz. a
Ver bi ndun Fo AL, nach Anspr.u in krlaistalliner Formmt ol nem
Schrrel pug ars\‘ﬂ?p ogg:gll! tﬂ" )’@yxfﬂn@n eb ckenbildende éruppe

9. (4- Sdr oxy- 3- hydr oxynet hyl but - 1- y|) uani di n-Natriunsai z. 66 10.

Vler bi ndung nach el nem der AnsprCche 19y s, Bhne di e MaBgabe des Anspruches
| zur Verwendung ai s therapeutische Wrigubstanz. 48 11. Ver bi ndung nach
Anspruch 10 zur Verwendung bel der B von viralen Infebctionen. 12.
Acznelggd ttel, das gi ne Verbi ndung nach” el nem der AnsprUche 1 bis 9 ohne die
MaBgabe des Anspruches 1 zusamren mt el nem pharnmazeuti sch verlil chen
Trager odorgafstetidnpi ens unfafit. 5 13. Verfahren zur Herstellung el ner

Ver bi ndung der Fornmel (A) wie in Anspruch 6 definiert odor dessen Sakzes,

das di e EUmvarmiHduighactesind 48 PRspifichd 1 BiS B, wiBsiX SMELOIIGREPe iEt@HsFHesstr Tdudomer.

-

25
8. Verbindung der Formel (A) nach Anspruch 1
30
o/ (A)
25 .
(cu,;
W, . . HO -cni-cn- caz... O

in einer Reinheit von grifer als 60 Gew.-% der reinen Verbindung oder dessen pharmazeutisch
vertrégliches Salz.

45 6. Verbindung der Formel (A) nach Anspruch 5 in einer Reinheit von griBer ais 95 Gew.-% der reinen
Verbindung oder dessen pharmazeutisch vertrigliches Salz.

7. Verbindung der Formel (A) nach Anspruch § in Form einer isolierten, im wesentlichen v3ilig reinen
Verbindung der Formel (A) oder dessen pharmazeutisch veriréigliches Salz.

8 Verbindung der Formel (A) nach Anspruch § in kristalliner Form mit einem Schmelzpunkt von 275 bis .
277°C.

8. 9-(4-Hydroxy-3-hydroxymethylbut-1-yl)guanidin-Natriumsalz.

10. Verbindung nach einem der Anspriiche 1 bis 9 ohne die MaBgabe des Anspruches 1 zur Verwendung
als therapeutische Wirksubstanz.



égocusc C, ca I n der X.mt Ausnahmexdér5 EJ(—:I-Rgupz)ptzaovm e“““IHHIHFI“IUmHHI"

definlert Ist, R und Rb glelch oder gpeg $4hezydgn sind und Vasser stlof Mat dne*
odor O Schut zgruppen bedouten und Y sin Chloratom oder einen Rest -NHRe
bedeutet, In dem R sin Wasserstoffatom odor sin Acylrest Ist, mttels .
Hydr ol yse i ri12¥erbindung nach AnEpn@hUIp By, Vefwehtiung Xeelldet Baartdiing @mmuen infoktiongter wenn
X sine NK2- G uppe Ist durch sine. Desam nierungsreaktlon, odor wenn Y ein
Chl or at om unt$ Arzeeijiitelodesseing erbingung prehaeiesm der Aosprichd 1f B8 1o ohde2diey Maspabe des
durch Uns et zun§nserucheshaysammen mitsinemmbharmiazeytisgh Mereleficher Evider otler Exaipigravmifat cht |
Umwandl un VerbI ndung der Formmel (A) In dessen Sal z durch Behandi ung
mt Slure od'gr Hergteliungyeingy Verhindungdas Formef (AheviesincAnsprich @ defisiert oder dessen
Ver bi ndung nacﬁ’ﬁ"rs‘fﬁﬂl‘?ww&“‘?ﬂgdH@“B@HQHdF’M‘@PW’WB‘l(WHung der For nel
(oryw - e x 35 40 I

TXV In de Xwein Fornel (I) definlet ist und Y wie In Fornel (I11) von
Anspruch f3 definlert ist, mt elner rbi ndung der Fornel (V) 46 %%
at-(Ck2} -z W 60 RIbOC In
der Rund Ro we in Fornel (I% uch 13 definiert sind und Z sine

Austrittsgruppe ist. unfat. 6 erfa en zur Herstellung sines
Acyi derivgts der Verbindung der F gvl e in Anspruch 1 definiert, das
di e Acylierung siner gegebenenfalll s g@'schUt ten Ver bi ndung{@8X)For ndl (1)
uady falls notig. das EntschUt A&®ades erhal tenen Prodults unfalt. 49 * c
L H S EP 0141 927 81 /6. Verlfahren -zur Herstellung sines
Phosphat est ers der Ver bi rl&m;i ba® ) nach Anspruch 1, des die
Bebandl ureg ei ner geschUt zt en i schenstfuf e der Verbindung der Fornel (1),
In der sine der acyclischen OH4 G uppen und der NH2- G uppen geschUt zt sind,
m t Gyanoot hyl iphdes % ot sAusmabme rier ObiFGragpe Ewls e Af¥preh 10 Gefinieit st REAd AP @Rk bdor
dur ch Behand| wegschiedsn Sindrusd Webderstdifatbme oderr O-8thutzgrugpen belsutsh aintl (Ygin €hid@iom oder
Ver bi ndung dereimeg Rest -NHRY bedputet, im dgm 85 eincOMasserstoffatom dxiet ein dcimestdstSmiesis Hydrolyse in
eine OH-Gruppe, falls X keine NHz-Gruppe ist oder wenn X eine NHz-QGruppe ist durch eine
Desaminierungsreaktion, oder wenn Y ein Chloratom und X eine OH-Gruppe Ist, Umwandlung von Y in
eine NHz-Gruppe durch Umsetzung mit Ammoniak unter Druck und nachfolgend, falls gewlinscht,
Umwandlung der Verbindung der Forme! (A) in dessen Salz durch Behandiung mit SHure oder Bass

umfagt.
30
14. Verfahren zur Hersteliung einer Verbindung nach Anspruch 1 das die Behandlung einer Verblndung
der Formel (V)
o/ 3 X
¢T3
“ ! Y e

in der X wie in Formel (I) definiert ist und Y wie in Formel (lll) von Anspruch 13 definiert Ist, mit einer
Verbindung der Formel (V)
45

R%0CH2
. >cu—(csz)z-z )
60 RbOClz

in der R® und R® wie in Formei (lll) von Anspruch 13 definiert sind und Z eine Austrittsgruppe ist
umfagt.
15. Verfahren zur Hersteliung sines Acyiderivats der Verbindung der Formel {), wie in Anspruch 1 definiert,

das die Acylierung einer gegebenenfalls geschiitzten Verbindung der Formel (I) und, falis nitig, das
Entschiitzen des erhaltenen Produkts umfaft.
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fgkz, o!a‘s di e Hydrol yse des 1 3;'[1 oxanr i ?(giGder Ver bi ndung Hmmimlllvﬂl!l““sll”!"

Sy * c L
(XtX ~~U @11 (F)2 20 4 CS3 cu3 26

= wobel X wie In Formel (1) defiriel?" ¥ 8hq R wve in Formel (ill)
deflniert Ist, mt der Ml gabe. daB RO kein Acylrest ist, wenn X kilne |,

OH Gr uppts. Veifahten GunBeritéilhg) 0Msk Probsha@ayYe 36 VErbin FoiidBmHan Afspruch 1, das

her gest el | disnBeteridiung ckitiog) gekehUtiter Ewischohstufd QerS Véibi devF al%hﬁn&‘:% &gt

el ner Sl ur ecyetboienBai-GnipPen und UeFT NHALGruppen \geschiitRCeinag nﬁ’t%yaf&h?ﬁﬂnosﬁ%&%e Snd

X | danach Entschlitzen des erhaltenen Produkts-durctrBehanéifihg it Blidre umfast.

X 45 s 0 go CR3 =3 wobel X
wi e i n AlfsVerfebten uiHérstellung einersVerhintingRderi Formih i elesih Ghdpaich M dafiiert, dtier dasesh I est
| st. 19 VeSpk.siasidie HydrolysesiosB-Dipxanftys der Wefbitiudglder FaheBYI)

*c 1l ML SBC- (CH2 )2-2 6 Ro H
wobel Z' sine Hydroxygruppe, sln ior-, Brom odor lodatomlst, R und Ro
Rests0 R CG*.r 15 wbe in AnSpruch 1 detinlert sind, odor R und Rb
zusamen ei ne >C(CHa) 2- G uppe bi | 20.

5- (2- Hydr oxyet hyl ) -2. 2-dl , I oxan,

5-(2-Bronet hyl) -2, 2-di m)t%\-l -di ¢xon, 20

2- Aoeoxymet hyl - 4- hydr oxybu - at odpr

2- Ace?soxyrret hyl - bronbut - 1-y} “acetat. 2 erwendung ei ner Ver bi ndung nach.
elpem der AnsprUche 1 bis 9] ohne die Ml gabe von Anspr(%ﬂ 1 zur Herstellung
sines Arzneimttels zur Veg |‘I@jung bel der Behandl ung ’vi ral en '

I nf ekti onen. 25 22. Verwen &i ner Ver bi ndung nach einern der AnsprUche |
big’ 90hne di e Mal gabe von, Gspr uch 1

=

» Ciy cHy
wobel X wie in Formel (I) definiert ist und R® wie in Formel (lil) definiert ist, mit der MaBgabe, daB8 R°®
kein Acylrest ist, wenn X keine OH-Gruppe ist und nachfolgend, falls gewlinscht, Umwandiung der so
hergesteliten Verbindung der Formel (I) in ein Salz durch Behandlung mit einer SHure oder Base
30 umfast, ’
: 18. Verbindung der Formel (Vi)
U
35 X
; . N
w | BTN umn®
| | -
(‘fﬁz)z !
45 o
CcH I{ u,
L}
© cH,” " CR,

wobei X wie in Anspruch 1 definiert ist und R° ein Wasserstoffatom oder ein Acylirest ist.

19. Verbindung der Formel



bei der Herstellung sines Arznoimttels zur Behandl ung von 1ol ll
Typ 1,. Herpes sinplex Typ 2 oder von Varicell a-Zoster viral mmlmmw
* [ L " - *

S6 40 46 so 65 51 EP 0 141 827 B1
'
- - - ’
) CH-(CH, ) ,-2
'] R O-Cﬂz

wobel Z' eine Hydroxygruppe, ein Chior-, Brom- oder lodatom Ist, R* und R Reste

10

o

16 wie in Anspruch 1 definienrt, sind, oder
R* und R zusammen eine >C(CHs)z-Gruppe bilden.

20. 5-(2-Hydroxysthyl)-2,2-dimethyl-1,3-dioxan,
_ §-(2-Bromethyl)-2,2-dimethyi-1,3-dioxan,
\_/ 20 2-Acetoxymethyl-4-hydroxybut-1-yi-acetat oder
2-Acetoxymethyl-4-brombut-1-yl-acetat.

21. Verwendung einer Verbindung nach einem der Anspriiche 1 bis 9 ohne die Mafgabe von Anspruch 1
zur Hersteliung eines Arzneimittels zur Verwendung bel der Behandiung von viralen infektionen.

22. Verwendung einer Verbindung nach einem der Anspriiche 1 bis 9 ohne die MaBgabe von Anspruch 1
bei der Herstellung eines Arzneimittels zur Behandlung von Herpes simplex Typ 1, Herpes simplex Typ
2 oder von Varicella-Zoster virale Infektionen.
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