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EP 0 206 459 Bl DBescription This invention relates to new
9- (phosphonyl net hoxyal kyl ) adeni ngs g3geg Wsd B1as their preparation and
‘utilization. - 5 Phosphonyl et hyl ethers of al cohols (O substituted
hydr oxynet hanephosphoni ¢ aci ds) are anal ogues of esters of these al cohols
with phd¥sstaiptios acid, differing fromthe latter in having a chemcally and
enzymatically stable ether |inkage. Since phosphoric acid esters, e.g.
nucl eot i de¥his jpreptightsigloy dempe Selplioshhoryirthoxyshiapiagéninee gs evelt as their rephration cand
[ rrportarRi'Baﬁom nmet abolic processes in the living matter, such anal ogues may
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Col | ect .chomECdmmuan@344pieBayn. 47, 3447 (1982)). 9-Al kyI adeni nes cont ai ni ng

one or nor gARysHeAEs cgiitahifiSorlelor trbe Htidsxil gréupainthd etk viGinctsbhave ab exgitogdes @f the he

met abol irhetabakie addadsine andekhibit dribist biokgichl@tivitibs (lgoamtivirall chambsteriiizirigase., (sée Gzech.

ant i vi r suthotsh ©entitidater NP i 129098, ©99094, 198085,CPW C377-83\UPW (13BB8ICAM i970-84at Thefeturs, |
199098, phoPoOIMmethPHBE, of FgsE Formpd@ds Pan BRIBEBE ;as BycaligDacgdliy andidgeescd @damine 20
phoSPhormytleatiddsy Soree kbtheseofompornde showngiroum chomesteriliieg eftecfain dnsects (0zech- duthdred
acycl i c Gerirabc233 865).adeni ne nucl eoti des. Some of these conpounds show al so
a chenost eftis inepting relatesde f-hpschonylenethexveliofladenines g e gpness! Baua if i cate [err] 233
665). This invention relates to 9-(phosphonyl met hoxyal kyl ) adeni nes of the
gener®l fornul 25 [err] wherein Ris a [err] group and the salts
thereof with afKa¥i metals, ammonia or amines. Further, the invention
relates to the ﬂod of prepari ng conpounds of the general (Zdrnula 1, 40
characterizeM T 9- hydr oxyal kyl adeni nes of the general fornmula 11
[err] wherei vL[erl s a benzoyl group, [err] is a hydrogen atomor a
benzoyl group, bth [err] and [err] together are a

di nmet hyl am nonet hyl|ene group, zmd R is as defined above, are brought into a
reaction with 1 toc?l-(R )—OCHZP-OH

36 OH

wherein R is a CHz, CH(CHs), CH2 CHz2 or CH(OCHz) CH2 group and the salts thereof with alkali metals,
ammonia or amines. _
Further, the invention relates to the method of preparing compounds of the general formula |,

40 characterized in that 9-hydroxyalkyladenines of the general formula li
> R
45 ~
N
/l (11)
- N2Z~_N
N
50 \N N
!
CH;(R )-OH

wherein R3 is a benzoyl group, R* is a hydrogen atom or a benzoyl group, or both R® and R* together are a
dimethylaminomethylene group, and R is as defined above, are brought into a reaction with 1 to 2
equivalents (relative to compound 1l) of sodium hydride in a dipolar aprotic solvent, preferably dimethylfor-
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equi valents (relative to conpound I1) of sodium hydride in a dipolar
aprotic solvent, preferably dinetlppldsygasdps EP O 206 459 Bl nmami de, and
with 1 to 2 nolar equivalents of an ester of

p-t ol uenesul f onyl oxynet hanephosphoni ¢ acid of the general formula I1]

[err] 10 mheideiand Rih 1 $0 2 molat énulvalents eftdn \astegof @eiplyenadulfdnginyyedthbnspigspHosic kdid bio
[err] whethegpweral omlarifl,xt ure is worked up in an al kal i ne agueous or aqueous-
al cohol i ¢ nedi um and products of the general formula IV [err] 25 wherein R
and [e;é] have the sane S|gn|fﬁba2%gn as in the formula | and IIl, are

| sol-at by ch |y on an ion-exchangin in or
hydﬁuphoblzed EQFEBS%Q& &reﬁﬂna Wi th a solution of trlneg%gg?od03|lane I n
di et hyl f or mam de at tenperatuﬁé% [err] to [err] and the com pounds of the
general formula | are isolated by chronatography, preferably on an

I on- exgpan |ep %‘%m% olr r% po\d rophobi zed silica gel. The starting
conpounts i, %ﬁ €hatio é eﬂpomhea é(f« RSP UE P SRR LR 6 wlaf )
e |
| or

act i vat ed,aln6iRNYaiR d I ves

salts of 21 enPne Irtﬂ‘suaPm mam de (see e.g. A Holy: Collect.
Czech. Chem Commun. 43, 3444 (1978), 44, 593 (1979); 43, 3103 (1978); 43,
2054 (1978)). 3H8H The met hod of prepari ng the conpounds according to

this invention iis based on formation of sodium salts of (1Y)
9- hydr oxyal kyl ggepi ng of the general formula 11 which contain an isolated
hydr oxy group: In|or to prevent reaction of sodi um hydride, used in the
preparation ol gg with other functionalities in the nol ecul e,

nded to the het erocycl i ¢ adeni ne base, it is necessary

partlcmarlyt
\p’fot ect themvmthl aroyl (benz yl)sgroups or preferably with the

N—d| met hyl am nonmet hyCEBaéR g) s0gHyR=OR"can be easily 40 introduced by

reaction with the so-call ed di yl f or mam de acetal s

(di al koxynet hyl di met hyl am nes). e salts of thus-protected starting
conpourits of the I%r mil a 11 are are addi tion of an equival ent
amount or V% ’% %0 i sé"g;ﬂby naﬁ'go %aolaﬂdg'ol tion Qf cg ounds 11
in a sol Vgﬁ! ft’)r'lgmethy |odos'ﬁane&|n d}’tg\ hylfoé‘n(izml e at mperzgurés rgfg%o g f and the com-

di met hyl f general formula | are isolated by chromatography, preferably on an lon-exchangmg resin or

30 hydrophoblzed silica gel.

The starting compounds of the general formula 1l are accessible by reactions of suitably activated
alcohols (e.g. tosyl or mesyl derivatives) or alkyl halides with salts of adenine, usually in dimethylformamide
(see e.g. A. Holy: Collect. Gzech. Chem. Commun. 43, 3444 (1978); 44, 593 (1979); 43, 3103 (1978); 43,
2054 (1978)).

35 The method of preparing the compounds according to this invention is based on formation of sodium
salts of 8-hydroxyalkyladenine of the general formula Il which contain an isolated hydroxy group. In order to
prevent reaction of sodium hydride, used in the preparation of the salts, with other functionalities in the
moleculs, particularly those bonded to the heterocyclic adenine base, it is necessary to protect them with

y aroyl (benzoyl) groups or preferably with the N-dimethylaminomsethylene group which can be easily

40 introduced by reaction with the so-called dimethylformamide acetals (dialkoxymethyldimethylamines). The
salts of thus-protected starting compounds of the formula Il are prepared by addition of an equivalent
amount or a slight excess of sodium hydride to a solution of compounds Il in a solvent which does not react
with sodium hydride, preferably dimethylformamide.

These salts of compounds of the general formula Il are then condensed with tosylates of the general

45 formula Nit which are easily accessible from diesters or triesters of phosphoric acid (Czech. Author's

- Certificate N° 220713, 220714). The compounds of the formula il are used in a slight excess relative to
compounds of the formula Il in order to eliminate possible side reactions. The condensation is carried out at
room or slightly elevated temperature under strictly anhydrous conditions.

The reaction mixtures are worked up simply by dilution with water. The arising alkaline medium

so removes the protecting groups (aroyl or dimethylaminomethylene) together with one of the two groups
bonded to the phosphonic acid by ester bonds. The arising monophosphonates of the general formula IV
are not hydrolyzed further and can be easily isolated from the mixiure, preferably by deionization of the
adenine derivatives on strongly acidic ion-exchangers. Compounds of the general formula IV, obtained by
desalting, are purified by chromatography, e.g. on an anion-exchanging resin or octadecyl-silica gel.

65 In the reaction with trimethyliodosilane, dried compounds of the formula IV are dissolved in dimethylfor-
mamide and mixed with the reagent (or its solution in dimethylformamide). The amount of the reagent taken
is at lsast twice of that calculated for the number of equivalents of compound IV (taking into account ali the
hydroxy or amino groups present in its molecule). (Trimethyliodosilane can be also prepared in situ by



These salts of conpounds of the general fornula 11 are then condensed with
tosyl ates of the general 45 forngpgobékhsg'Bich are easily accessible from
diesters or triesters of phosphoric acid (Czech. Author's Certificate [err]
220713, 220714). The conpounds of the forrmula Il are used in a slight
excess [redctini of crimethyichivppsitanel witlo fsodidne  Htdummel potissiumniodidediar ditethydioimamida) dhe
possi bl geasiicdef camporids abthe Miteula vtk trisethyisdosilane israrriee dut nder anhydrousrponitions,
sl i ght | yheseeoier time QGE'BP'EWM 1§r24 hoyvgiatroom femperat eawnwﬁt@ug"mmthen derompdRiee
react i orPyriisitianrat & navteal giowealdy a't'j?i'"% Pyfar. yp-gb e 3Piptilp triethyianegaiupchvdiogenTagbonats. s ng
al kal Fné‘“‘i’r‘é‘d’?%\‘ﬁ% Bf the E?ﬂ?@b@’"t“ﬁé dosalied. M?’i?ﬁ g ameriy Iac'S'F cation-exchanging
di me yIr @é" dhg gafts, ey Are lied yith  yolatia as 3Q4RME BAMPUR- t he
phosphorﬁ°5‘p%{‘6'f"°tj° aig pyified b’i’ﬂgm?;ﬁt‘fg?Pnglﬂ?l‘?Bﬁ’f?B %F‘Pﬁ %‘3 ngytral g acidigner al
fornul a I%;mg“r;gun 8 en ra%&rmulal \Pgarn b%s% anfrlejeeac%gsr tLé‘rs s e a?ect!iefl Om the
T 5 ol .EE\E ?saa qfrs% sm. ik ?. %guts gngl y
~aci di C 1QfbnS%dh rm g@of QIaQHLé?m n d &
desal ti rﬁg“umasra ) q durdo Xm gt ogr aphy, €.g. on an anion- exc angl ng
resin or 0% |6t Bhe érlﬁ@-c ound§5f the fonfuld gchr@iRg fol tinWhiidA can be used also for
tri met hygdoaefnl éfam.du F iséhbre BITPHOSEHIRY It oloffkylhdohiids dorilied ﬁ‘Jne dfli & Stily¥iRelal- N
di et gylk czeaemnsaam 1€ whBEl b X @bntithéd) SriRaraliGR IS thds®! corbppurie| WY1 QdhclioR  with
di met hy|cheroRmiRandhosphokye cilsTias Millovdt by AfkalinG AERENsist GX60R Aifor'a CeltifatmtNt2ss 665) Of
t hat caliqad$ &t £atixiurrof isdmers WHIIE have fto Bejstparatbe M Such taseOMP Caabtidn lis\peforaled Wigh & Nt O
account ditlylirotyhe ohy dihgkokyaikyladenine0 goteciges (1 ethentadenimei tridg Nwitiecal epnzoyl or
(Tr i met Hjpheithythodnoinetindene ymoubcarel| with suitablecalialitstabie giotps, Buch Bs an aBdtal Qr@pieg 459 Bl
a\maoo rpendyl groipron [ay thehsidarehain |hagrexyvdroups Sxwptuthe ohd whichushalb reagtoacentdingite this
i odTesiinverfiopretotaiedfhydrpamgrelps rambreprpiected prefarably with iptignyaigeyrast2-y! loe 1-pibpyethd | v
wi t h trigiprRie-qie geoupings ae iSopropydidanp agjetbprymeiininae d@fHﬁVEFr 6152 By &RuPE: Gesistant th o
reacti or?°¥'i’ 45'5? r?ﬁc'].l%%ﬁp?‘tui%’ il giyps feriputyldimeih W& raiqups &f therenzyl ok trityl oy

m xture Y Wﬁ'ﬂf‘i\'f"??‘ﬂ'ﬁd‘{ﬂ'a"%t mpppndgabine gonatal faymulad

buf f e, aé‘; "P | e°f\} ‘P'é?dt'?” "91 i @’8??"&'87 ‘ﬂ‘&'héf é"d é*vdfa'ﬁas
corrpound'g ong PAEH t ed ofqgefer u5|

aci di c C onent 01% g%n rg ﬁnff t %un% ?é‘iahosg rel E\ We they
ar e el e lc 'Vl e In

for rru;o rorrat ogra hy on ani on- exchangi ng r esl ns |n

neutral OrTh'éCfo vﬁn ”E;Qh\t]/l@% tQéetrBF‘ witfe i @50, -iftlbthake’ &egﬁéparammumsof%

gener al  ompdidsof thoBisbraY fofriiiTa l%co?&ur%rt@%s%e toe acids or their salts
prepared elther by 10 exact neutralization of the free acids or conversion

of thei rexafp®ni um salts into alkali nmetal salts using cation-exchangi ng
resing in the appropriate form The advantage of the |ast-nentioned salts
('sodi uma@thdspiidnyimathe@étbydadenise t hei r good sol ubility in water.

Sodium hydride (0.48 g; 20 mmol) is added to a solution of 8-(2-hydroxyethyl)-N¢-benzoyladenine (2.83

&4 g; 10 mmol) in dimethylformamide and the mixture is stirred under exclusion of moisture (calcium chloride

40 protecting tube) at room temperature for 20 minutes. After addition of dimethyl p-toluenesulfonylox-

ymethanephosphonate (2.95 g; 10 mmol) the mixture is stirred in a stoppered bottle for 48 hours at room

temperature Water (100 ml) is added and the mixture is set aside at room temperature for 15 hours. Dowex

50 X8 (H form) is added until the mixture has acid reaction and the suspension is applied on a column of

the same ion-exchanging resin (200 ml). The column is washed with water until the eluate is no longer

45 acidic and does not absorb at 260 nm, and then with dilute (1:10, vol/vol) ammonia. Fractions, absorbing at

260 nm, are taken down at 40°C/2 kPa, and the residue is dissolved in water (10 ml) and adjusted to pH 9-

10 with ammonia. This solution is applied on a column of Sephadex A-256 (HCOs form; 100 mi) and the

column is washed with water until the eluate no longer absorbs at 260 nm: Then the material is eluted by a

linear gradient of triethylammonium hydrogen carbonate (prepared from 1 litre of water and 1 litre of 0.2

s0 mol 17! of the mentioned buffer). The fractions, containing the principal UV-absorbing portion of the eluate,

are pooled and taken down at 40°C/2 kPa. The residuse is twice coevaporated with ethanol (50 ml) and the

obtained compound of the formula IV (triethylammonium salt) is dried over phosphorus pentoxide at room
temperature and 13 Pa for 24 hours. Yield, 70%.

This material is dissolved in dimethylformamide (70 ml) and trimethyliodosilane (12 g; 60 mmol) is

55 added at 0°C with magnetic stirring. After stirring in a stoppered flask at room temperature ovemight, 2 mol

11 triethylammonium hydrogen carbonate (90 ml) is added and the mixture is heated to 60°C for 3 hours.

Water (700 ml) is added, the mixture is extracted three times with chloroform (100 mi), the aqueous phase

is evaporated at 40°C/2 kPa and the residue is coevaporated with ethanol (3 x 100 mi). The residue is
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The met hod of preparing conpounds of the fornmula | according to the

i nvention can be used al so for prepyagi4agdpif | ndividual isoners of
phosphonyl et hoxyal kyl adeni nes derived fromdi- or trihydroxyal- 15

kyl adeni nes, i.e. when the nmentioned preparation of these conpounds by
reaction anahrde-gmedroomplhamdp)wwme * dfbrimo 200cel) dscslescribasichbbye. Erlelcrude pampound
hydr ol ysi kin aige@h mis astiysted togut 9-1G witheamenopie, anfl aprtied 966 Jolummed Hovex 1X A0 ulie  of
i somer s wfetele fere) ehiteiowasking iy watere the cpiume isclutedawithca inger grasiant ¢f agetic acigdmedsr ned
with a di ¥frpp et waler and;1Hiirg obk pall 1y P‘E&EFe‘Pﬂdhér he B%?'E@f tbeimain Uipbsoshingrfioriien #fi ng
with a Sheli9 8t gp combinedfyFroratad Sl o g?etﬂ.?g"“ agi ép 'Wi"?‘ﬁd ’LlfeP%%dé"aP“a““

R e S TR
a e Sc o k) o
cocor ol eI Bl aﬂ*‘rﬁ%ysrsan ﬁ?«% ﬁﬁf%ﬁ?f@ il ”‘ % Ciédfs%%%

1
] %%Eﬁﬁrx%gﬁ%%me&xﬁaﬁ gl ra%goxﬁs.tr’éfé@;ezt b5

(tert- buty| |rret yl sil or groups o e benzyl or trityl type, can be
used. Aftgambl® reaction with trinethyliodosilane, the crude conpounds of
the gemgeral tormula 1 25 are stripped of the nentioned protected groups
usi ng a seHatRrbipRonyRMeLLE-RethdxRdpyBedled®i d hydr ol ysi s, hydrogenol ysis in an
acid nmedium or treatment with fluorides. The conpounds of the general
formul a | whingthyiormaniteedisathylasetal (03 mi) fis sidednto @rsuspemsion af &-(3+hygroxyt2amethaxyriropy -
conponent &degifie dri2igv b mahol)dn digwihyifymamiden@d er)oThesmisthire o stied atiroprs temperature in a
9- Rbgs phostorpated fask o f filidueschod Iharevapiraed ab AITICHB Pa. Afteradditianfof 50%, aqupeus pyriding A0nst
i r us®h aegheplid/parkancoxide (56 @vdhegnigiureds; glityed for BlEminuied) agriBovePasAted: 3 40°G03 Pane
effecti ved’!?ﬁtbé)'epeﬁ‘ﬂb@!ﬂp%‘&w:\f\gdm (2% 50 my gad Hhep with dimethylfermemidp &5 mi) under

i |1 ust rat e s¢ee B-athis F‘i"P’H‘éhW'ﬁ@Wdﬁ'ﬂPFBBl'frﬂﬁWﬁd in digetdiorpamide

formul a | ( E’@@F qq qq( s bsi q reactlon and work-up procedure is

9- ( 2- PRSI W ﬁéﬂf q‘ éie‘ﬁs?%% ngb ’25,

added _tO '@’% St ‘Izh Th tlcs |com , 10

nmol ) in ‘E@ﬁ urels stlrre er ex of

nmoi st ure turefor 20

monuteg, A ¢ e€°* ik .aﬁ'rﬁ'%f %9'“ %‘h&fm‘% E‘i"‘ﬁ%“éﬁ‘@h?t?%%@ 8&993'%“@‘ 3

yrrethanep Bagnate (2.95 g; 10 rrrml) the mxture is stirred in a stoppered
3

bottle for 43 hours at roomtenperature. Water (100 ml) is added and the
mxture i s $gmharedbbiCkidtoy E6NS Gloe MERGIFE Bssbntibihedilim drdifodted IOV ith 18*5CPHURIS! |
form is ad@eddehatss b plab® foAmélionruRit) PERerRE iskhplek Atk taid 1AROS skdh).STHEPME fediiim iisS
appl i eds omrplaced dy Arsdluticn of beenpdariIEN 10(-Fakie N} MgEagLy's feehtial (h@dOn (tbhcentrhtie, 000l ugnm
I S was hedimlireeldiumia tAier incabatibn foh48 helira at 37°C, sheryisld @ﬂgeﬁus@mhidé@yamtqubwﬁmt
absor b at in2@0PRKgelisa Adorntlleaxpariment isi¢alried eut (rlthd Samevasnnher bit)theeayitasis ncutrated oaly ns,
absor bi ngEagle's2aéeentiahymedinm. Yndrrcthesd gonditions thecvinug titteRdlgcreapasi 14 $09 times (Alleg PFd/mI =

di 3ol ved3“ﬁ water (10 m) and adjusted to pH 9-

Example 4

Primary rabbit kidney celis in Petri dishes are infected with herpes simplex virus, type 2 (G-strain), in a

dose hundred times larger than that necessary for inducing 50% of the cytopathic effect of the virus. After 1

45 hour the cells are incubated with increasingly concentrated solutions of the compounds in Eagle's essential

medium for 24 hours at 37°C. The cytopathic effect of the virus is determined as described in "Tissue

culture”, Pergamon Press, New York 1973, p. 510. Under these conditions, compound, N° 1 (in Table 1),
shows a 50% inhibition of the cytopathic effect of HSV-2 virus in concentration 7 L.g/ml.
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10 with ammonia. ‘"This solution is applied on a

[err] form 100 m) and the col uemoies assBEd W th wat er

| onger absorbs at 260 nm Then the nmaterial is

col um of Sephadex A-25
until the eluate no
eluted by a |inear gradient

of triethyl anmoni um hydrogen carbonate (prepared from1l litre of water and

0
- albsoripi ng portilol
e fgsildye d S tvifc &
nd]og
Xi

1 litre of 0.2 50 nol [err]
contai ning the principal
taken down at [err] kPa. Th
m ) and the obtained conpou
dri ed®over phosphorus pentd
Yield, 70% This material i
trimethyliodosilane (12 g;

stirring. After stirring in &f{st ogpperedefhdsk at
overnjght, 2 nol [err] trigthyf iwrfe

and the mixture is heated tlo TS 3 Aduns
the m xture is extracted thre s with ghl
phase is evaporated at [err}] nd the r
ethanol (3 x 100 m). The rjesi IgE5 3 P
on a solum of Dowex 50 X § (H# oy m 0'nmj) &

conpound | in water (20 rﬂ): is adjusted to jpH§

the mentiongd buffer).
of the el uate,

'r.,pform(loo m),
si®up is coevaporated with

The fractions,
are pool ed and

coevaporated with ethanol (50
e BRrulfa™ VvV (triethyl anmoniumsalt) is
@R t@perature and 13 Pa for 24 hours.

| gt hyl formani de (70 nl) and
dded at [err] with magnetic

roomtenperature

rggen carbonate (90 nm) is added

Water (700 ml) is added,

t he agueous

206 459 Bl agai n deioni zed
descri bed above. The crude
10 with anmmpni a, and

applied on a colum of Do 1 XPp (100 m; egateforrr). Af t er washi ng
with water, the colum is #¥futed Wth a li ar radi ent of acetic acid
(made from1 litre of wate®l and 1flitre of 10'0 [err] acetic acid). The
fract®ons of the main UV-afisorBignp HRtY o pfe the el uate are conbined,
evz}ﬁf)r ated at [err] kPa, d t|he pcétdcsagid &s_renoved by repeated
evaporation with water (3% 5 m). The resjduelis mxed with ethanol (5
m) and then with ether (1 M) pnd the crlys | ine product is filtered,
vvashezg with ether and dri il vatuo, affordieggl. 15 g (60% based on
conpotind of the formula I VE offs9- [ 2¢dRdBpBopy] net hoxyet hyl ) adeni ne, not
melting up to [err]. For [ Y &2F3533 Sabcll gtpd: 35.16% C, 4. 43% H,
25.63% N, 11.36% P; found: 8j34.|84% C, 4.50% H,§1§ 25.33% N, 11.40% P. The
characteristics of this col omﬂgl bre gi ven {n@Tdbl e 1 under [err] 1.
Accorging to Exanple 1, alg Q-gg -thosghﬁn/laet’hoxypr opyl ) adenine [err] 3)
was prepared. Exanple 2 154 -(?;: ospﬁcmyj rrat“ﬂ'a}gy- 2- met hoxypr opyl ) adeni ne
: g3
g % ®
ol ! b
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1. A compound of the general formula |



D net hyl f or mam de di net hyl acetal (15 ml) is added to a su

9- (3-hydr oxy- 2-met hoxypropyl ) - adepine (1.12 g; 5 mmol) in Gimﬂ)ﬂml" ”l' "em,
di met hyl formam de (25 m). The ERiG2A% PO’ Stirred at roomt

20 stoppered flask for 15 hours and then evaporated at [err] Pa. After

addi ti on of 50% aqueous pyridine (50 m) and solid carbon dioxide (50 g),

the mxture is stirred fo 0

nutes, aghi B evaporated at [err] Pa, dried

by repeated coevaporati onr'vvi hn})yri dine (B & 50 m) and then with
di met hyl formam de (25 m)j uniges |t ReS @ ¢onditions. This crude [err]
- di get hyl am nonet hyl ene dgri aﬁvg S Jigs$d ved in dinmethyl formam de (50
m ) and sodi um hydride (0] 24 g; |10 mvl) is-added. The subsequent reaction
and work-up procedure is p5 fhejsane as d se'rl bed in Exanple 1 and affords
0.80 g (50% of free 9-(3f{ph spton Irret ho yrl2 met hoxypr opyl ) adeni ne, not
nelting up to [err]. For |erfd i | eyl ated: 37.85% C, 5.08% H
22.87% N, 9.78% P; found: |37 a’o B He, 22. 15% N, 9.54% P. The
characteristics of this cenmppun [err] 4) lai® given in Table 1. According
to Exanple 2 was al so prepar ag,s (2- phosp org/lﬁret hoxypropyl)adem ne [err]
2). 30 Exanple 3 Primary labaiat& Ki d cgl | @gown in Eagle' s essential
medi um are infected for 1fhopr"i em“} n1u: (8FU denotes a pl aque
forffation unit) of herpes]|si Tﬁ'lex Vi rus, ﬂ (KGCS strain). Then the
mediumis 35 replaced byga sol dtion of c und [err] 1 (in Table 1), in
Eagl e's essential nedi umdiconcerftration, 10 rr] [/m nmedium. After
i ncubation for 48 hours [err]] the yield he virus is determ ned by
pl ague formation in the K § IIsmA\,QOmsrolg periment is carried out in
the same manner but the cHlt i sTitichibatle ly in Eagle's essenti al
medi um Under these condid]i o thé’\)‘r’r‘&sot t®egdecreases 14 500 tinmes [err]
log PFU M = 3.16). 40 nple 4 Primary rabpl'g ki dney cells in Petri
di shes are infected with 3jerpes Jsi nplex viyug, §type 2 (Gstrain), in a dose
hunered times |arger thangthat n G.&&saoymf or°|Edu0| ng 50% of the cytopathic
effect of the virus. Afted Ii%m hdr cel g, are incubated with
i ncreasi ngly concentrat edsol §ijori3 of t el cgnflounds in Eagle's essenti al
medi um for 24 hours at [&r]. The cytopat h| cBefifect of the virus is
determ ned as described e} " gs e cul turel, 8PBrganon Press, New York 1973,
p. %10. Under these condigli ons}®cqapouid® (e 1 (in Table 1), shows a 50%
inhibition of the cytopatgli c e'zf=ct of HSV}2&vkrus in concentration 7
[err]/m . 50 55 5 g
|8
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Claims
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1. A compound of the general formuia |



T

EP 0 206 459 B1 [err] [err] EP 0 206 459 B1 [err] ' :m
(1) salt thereof. 15 2. A conpoungpacmeig@bpd to claiml, i n’* HHM'M"#”,I””"’
[ERR] or [err] 3. A nethod of preparing conpounds of the generdl fortulsa Ir
according to claim1, characterized in that 9-hydroxyal kyl adeni nes of the
general formula 11 20 [err] 25 35 wherein Ris as defined in claiml, R3is
a benzoyl group [ern}Hhs a hydrogen atomor a benzoyl group, or{gpth [err]
and [err] together gre®a dinethylam nonet hyl ene group, are brought into a
reaction with 1 trq_;,xegtﬂval ents (relative to conpound 11) of sodium

with~1 to 2 nolar aN nts of an ester of p-toluenesul fonyl ox- 40

ynet hanephosphoni ¢ f the gener@ fornmula Il [err] wherein [err] is a

met hyl or ethyl group, - t r r%s rr] to [err], whereupon the
m xture is worked so %?gﬁséﬁbglz Ephﬁe aqueous or aqueous-al coholic
medi um and products of the general fOHmla IV 55

hydridé€ in a di po‘\gé‘:ﬁr o’t?c sol vent, preferably dinmethylformam de, and
id

in which R is a CH2, CH(CHs), CH2CH2 or CH (OCH3)CHz group, or an alkali metal, ammonia or amine
salt thereof.
15 . _
2. A compound according to claim 1, in which R is CHz, CH2CH2 or CH(CHa).

3. A method of preparing compounds of the general formula | according to claim 1, characterized in that
9-hydroxyalkyladenines of the general formula i
20

) | (1I1)
2~ N |
- >
30 ‘\N/LN/
|
CHL-(R-)—OH_

35
wherein R is as defined in claim 1, R® is a benzoyl group R* is a hydrogen atom or a benzoy!l group, or
both R% and R* together are a dimethylaminomethylene group, are brought into a reaction with 1 to 2
equivalents (relative to compound 1IlI) of sodium hydride in a dipolar aprotic solvent, preferably
dimethylformamide, and with 1 to 2 molar equivalents of an ester of p-toluenesulfonylox-

N 40 ymethanephosphonic acid of the general formula lii
9
P~OR? - III
) p-CH,C (M ,SO,0CH,, : ~OR (II1)
OR’
wherein R’ is a methy! or sthyl group, at temperatures 0°C to 100°C, whersupon the mixture is worked
50 up in an alkaline aqueous or aqueous-aicoholic medium and products of the general formula IV

55
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7 EP 0 206 459 Bl [err] (1V) m[i”l”m 5
have the sane signification as igpbdbheshgsgpylae | and I11,q 1 o m‘ﬂmyﬁl”l
i sol ated by chromat ography, preferably on an ion-exchanging resin é6r » g "%
hydr ophobi zed silica gel, treated with a solution of trinethyliodosilane in
di met hyl formam de at tenperatures [err] to [err] and the conpounds of the
general formul aNHﬁre | sol ated by chromat ography, preferably on an ion-
- exchangi ng resin or hydrophobized silica gel. 20 4. Use of a &Mﬁ)ound
according to NONQr 2 for the manufacture of an anti-viral medicament.
Revendl cat borl¥ 1. | n&se repondant a la fornule gen6rale | 26 NH% 30
(1) oirt-(Rk 35 OH
dans | aquel l e reprf¥sente un grqype CH2, CH(CHa), CH2CH2 ou CH( OCH3) CH2,
ou un sel de nbtal alcalin, d ammpni aglue ou d'am ne de celui-ci. 2. Conpose
sel on,l a revendi cati GH~{R Ja@CH.RrR"R repr6ésente CH2, CH2CH2 ou CH(CHS).
3 Proced6 de preparati{)n des conpgp~s de formule gébnb6rale | selon la
revendi cation 1, caract6ris4 en ce qu on fait reagir des
9- hydr oxyal coyl addni nes r~pondant & la fornule gdnerale Il 45 50 56 8

wherein R and R° have the same signification as in the formulae | and Ili,

15 are isolated by chromatography, preferably on an ion-exchanging resin or hydrophobized silica gel,

treated with a solution of trimethyliodosilane in dimethylformamide at temperatures 0°C to 50°C, and

the compounds of the general formula | are isolated by chromatography, preferably on an ion-

exchanging resin or hydrophobized silica gel.

'\.5/20 4. Use of a compound according to claim 1 or 2 for the manufacture of an anti-viral medicament.

" Revendications

1. Composé répondant & la formule générale |
2

N
” N e
0

! Q
CH-(R )~OCH.P-OH
» * i

dans laquslle R représents un groupe CHz, CH(CHs), CH.CH: ou CH(OCHs)CHz.
ou un sel de métal alcalin, d'ammoniague ou d'amine de celui-ci.

40
2. Composé selon la revendication 1, dans lequel R représente CHz, CH2CHz ou CH(CHs).
3. Procédé de préparation des composés de formule générale | selon la revendication 1, caractérisé en ce
qu'on fait réagir des 9-hydroxyalcoyladénines répondant & la formule générale li
e .

50
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Oe/a/;(')t 4dgf |12| comre. dans | a revendi cgiogas 1559 %t r((agr Zasgr;lt éSUgﬂmumimﬂ"’"ml

R4 represente un atone d' hydrogbne ou un groupe benzoyle, ou

forment ensenbl e un groupe di n6t hyl am non6t hyl ene, avec 1 a 2 4qU|vaIents
(par rapport au conpose 11) d' hydrure de sodi um dans un sol vant aprotique
20 di pol ai re, ﬁiyfer ce du dinethylfornanide, et avoc 1 A 2
6qui val ents en nDIes ter de |'acide

p- toIuenesulfonyloxynrthgpephosphonlque rdpondant a la fornule general e
I11]70525 p- CH3C 64S020CHP. RS

(11 OR 30 dans | a |l eqR5 repr6sente un groupe ndthyle ou ethyle, &
une tenp~rature conprid& endA" Qéet 100 C, apres quo! on{rgprend | e nel ange

dans un mlieu aqueux E# cal ifn oy/aqueuxalcoolique, et on isole par
chrona%ographle de prée *ﬁLT}F“” une resine dchangeuse d'ions ou sur du
gel de”silica rendu hydr ophob | es produits r6pondant a la fornmule
g~n~rale |V 35~~~~~~ 2~sN2 45 VT _OH 45
dans laquelle Ret Rs ont |a r@HntRs)g@Hfication quo dans les fornules | et
11, on les traite avec une sol ¥ti on de trimthyliodosil ane dans du

di met hgl formam de a une tem 4rature de O a 50 C, et on isole | es conpos6s
de fornul a gmetdgaélle R efalshim lRoMBldas! 18 pévesdicattn 1 FEfregrésame ub Woups)Benzéyle, R*
resi ne echamg@sst wh atehieSd'Bydrogéie o lunGedupdl Ben2éyie, 0 R} etrittuforimpolr edidmidlizcun gtoupe

Util i sati ondicsdthgianipoethydsd,on | a revendication 1 ou 2, pour |a fabrication

d' un nedi cament! RnAtnwvalests .(paPaapport anequpolshih) dItydrire déesotlim dlamsgundesivant aprotique
al | genm®i noedipflaimedd piéférence du diméthylformamide, et avec 1 & 2 équivalents en moles d'un ester de

i~ I'acide p-toluénesulfonyloxyméthanephosphonique répondant & la formule générale il
e
25
P~CH,C gH,S0,0CH,P~OR? (I11)
]
oR?
30 dans laquelle R® représente un groupe méthyle ou éthyle, & une température comprise entre 0 et

100°C, aprés quoi on reprend le mélange dans un milieu aqueux alcalin ou aqueuxalcoolique, et on
isole par chromatographie, de préférence sur une résine échangeuse d'ions ou sur du gel de silice
rendu hydrophobe, les produits répondant 2 la formule générale IV

* Nuz
\,N >
~ 40 /L (IV)
1 9 ]
(R )-OCH,P-OR?
CH;(R )-OCH,P-0R®
- oH

dans laquelle R et R® ont la méme signification que dans les formules | et Ill,

on les traite avec une solution de triméthyliodosilane dans du diméthylformamide & une température de

0 3 50°C, et on isole les composés de formule générale | par chromatographie, de préférence sur une
50 résine échangeuse d'ions ou sur du gel de silice rendu hydrophobe.

4, Utilisation du composé selon la revendication 1 ou 2, pour la fabrication d'un médicament antiviral.
Patentanspriiche

65
1. Verbindung der allgemeinen Formel |



P O200 4T BUL e LI Hllflll Tl Ao

OH worin R eine CH2-, CH(CHa)-, CH2CH2- oder CH(OCHa)CH2- Gr uppé€ "oder *
ihr Salz mt Al kalinmetal- 1on, Amoniak oder Am nen. 15 2. Verbi ndung nach
Anspruch 1, worin = CH2, CH2CH2 oder CH(CH3) !st. & Verfahren zur

Her stel | ung von V ndungen der al geonei nen Fornol | nach Anspruch 1.
dadurch gekenn hne}\l ? daB 9- (Hydroxyal kl ) adeni ne der al |l genei nen
Formel 11 g3 R N 30-

(Iy,~CH(R)- 35 wor/n R dassel be bedeutet wie in Anspruch 1, R3 eine
BenZeyl gruppe, R n Nasser st of f aLom oder ei ne Benzoyl gruppe oder R3 und

R4 zusamren eine Di rret hyl am nomet hyl ongruppe sind, in einemdipol aren
aprotischen Losungsni tCK¥4-(Rv)-0OC \B@i(}}b Di net hyl f or mani d, mit 1 bis 2

Aqui vaI en- 40 ton (b7ezogen au O}éer bi ndung 11) Natri unhydr(ﬂ und mt 1
bis 2°nol aren Agui val enten ei nes Esters der

p- ToIuoIsquonyIoxynethanphosphonsaure der allgenmoinon Fornol 111 0 11 5

45 worin R sine GHz Fbl—f(\ﬁ%s: Wﬁo@% @ESGruppe ist, oder ihr Salz mit Alkalimetal-
(rrr), 50 len, Anmﬁ.hmoﬁwm,e Met hyl - odor Et hyl gruppe let, beo Tenperaturen
zwi scfgen 0 * C und 100 * C ungesetzt worden, worauf das Gem sch in einem

al kal i SQheVbrMHdilﬁ@ﬁdcQﬁbpﬁﬂl@!,v&bﬁBRi=gCHzabk£ﬂ1fB|oHé?(CH@Hs]\ihdi um auf gear boi t et
wi rd, und daB di e Produkto der al geneoi nen Fornel 1V 55
' 3. Verfahren zur Herstellung von Verbindungen der allgemeinen Formel 1 nach Anspruch 1,
dadurch gekennzeichnet,
20 daB 9-(Hydroxyalkl)adenine der allgemeinen Formel Il

p} IQH 5

2 "N
49\\»/b1\\

N D
SN 2

30
(I1),

_ =

CH-(R )-OH
2 -

35 .
worin R dasselbe bedeutet wie in Anspruch 1, R?® eine Benzoylgruppe, R* ein Wasserstoffatom oder
eine Benzoylgruppe oder R® und R* zusammen eine Dimsthylaminomethylengruppe sind,

in einem dipolaren aprotischen L&sungsmittel, vorzugsweise Dimethylformamid, mit 1 bis 2 Aquivalen-
vm ten (bezogen auf Verbindung Il) Natriumhydrid und mit 1 bis 2 molaren Aquivalenten eines Esters der
p-Toluolsulfonyloxymethanphosphonsure der allgemeinen Formel llI

0
® P~CH,C (H, SO ocazp-oa5
1
OR? (II1),
50 - worin R5 eine Methyl- oder Ethylgruppe ist, bei Temperaturen zwischen 0 *C und 100 °C umgesetzt

werden, worauf das Gemisch in einem alkalischen wisserigen oder w#Brig -alkoholischen Medium
aufgearbeitet wird, und da8 die Produkte der aligemeinen Formel IV

56
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1) 1,500,498 eomenmor () oo Vo

zH2 OR 34CH2 1 _ (Iv), worin R un

gl ei che Bedeutung besitzen wie in den Forneln | und IIll, durch

Chr omat ogr aphi e, J5 vor zugswei se an ei nem | onenaustauscherharz oder
hydr ophobi si ert en Slllhﬂ&ga, isoliert werden, mt elner Losung von
Trimethyljodsilan in Dynethyl formam d bei Tenperaturen zwi schen 0 *C bis 50
*C behandel t werden dalRjdi e Verbindungen der allgeneinen Formel | durch

Chronaﬁographle voryugs |§é an ei nem | onenaust auscher harz oder
hydrephobi si ert en SdLlc /1sollert werden. 20 4. Verwendung ei ner

Ver bi ndung nach Anspr b&der 2 fU die Herstellung eines antiviral en
Medi ka- ment's. 25 30 35 40 @5 50 55
N CH-(R )-OCH,¥-OR
: OH (1v),

worin R und R® die gleiche Bedeutung besitzen wie in den Formeln 1 und 1il, durch Chromatographis,
15 vorzugsweise an einem lonenaustauscherharz oder hydrophobisierten Silicagel, isoliert werden, mit
einer Lésung von Trimethyljodsilan in Dimethylformamid bei Temperaturen zwischen 0 *C bis 50 °C
behandelt werden und daB die Verbindungen der allgemeinen Formel | durch Chromatographie,
vorzugsweise an einem lonenaustauscherharz oder hydrophobisierten Silicagel, isoliert werden.

. 20 4. Verwendung einer Verbindung nach Anspruch 1 oder 2 fiir die Herstellung eines antiviralen Medika-
N ments.
25

30

35

50
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