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Thereplication of hepatitis B virus is similar to that of retroviruses and it contains the same essential viral reverse
transcriptase activity.

General outline of the invention

A great number of nucleoside analogues exhibit several antimetabolic activities. They do so by substituting
for or competing with the naturally occuring nucleosides. Recently some nucleoside analogues have been des-
85  cribed, whichinhibitin cell culture the multiplication of human immunodeficiency virus (HIV, also called HTLV-III,
LAV) the causative agent of AIDS and AIDS-related complex (ARC).
We have now found that activities for inhibition of HIV and/or herpes multlplleatmn are exhibited by nuc-
leoside analogues, in which the nucleoside bases are both natural and modified purine bases which in N-9 posi-
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anaem.a visrus. Human di seases such as nultiple sclerosis, psoriasis and
Kawasaki di sease have al so been reported to be associated wth retrovirus
infections. Hepatitis B virus inf et LM 1BRKe severe disease such as acute
hepatitis, chronic hepatitis, fulmnant hepatitis in a consider able numnber
of per sons.tios ére derivatized withtae deytlicalide thainr rarshesl iR 2'rposition,cand pantaining functignal groups.
chronic 45 hepatitis B infection in the world. A considerabl e nunber of

t he chroni ®rigefMes progress to liver cirrosis and liver tunours. In sone

cases the hepatrtr s infections are al so take a rapi d and severe course as
in ful m5nant B‘"ﬁ% ligtivesywith antivira),actiyity iave grevioysiyh 'ﬁc'P 'W*’ 'PE’E'EFFP’?'H%“I' eis
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i tcontains ;\J etll'l ?m denvggv% rcrelabn 4&%% .?.Ctl vity. 50
Gener al Bor ) reat er o nuc eosi de anal ogues
exhrbrtsevera I et aao |c ac |vr i es. They do so bysubstituting for or

conpeting with the naturally o
anal ogues have been des- 5S

uringpucl eosi des. Recently sone nucl eosi de
ch inhibit In cell culture the

mul tiplication of human | mu defrcrenc rus (H'V, also called HTLV-I11,
LAV) thes causative agent of d Al PS-rel ated conplex (ARC). W have
now found that activitied,NOr lm I bt N6n of HIV and/ or herpes

mul tiplication are exhi br%ed by nuc- lleosi de anal ogues, in which the

nucl eosi de bases are both natural andC d+ foHed @i i-ngybeges which in N9
osT- 2 EP 0 343 133 Bl tion are de vatli zed vfth aR acyclic side chain,
branche@ in the 2'-position, and containi ng:l-fzm‘lctr onal groups. Prior Art 5
Purine derivatives with antiviral activity have previously been discl osed
in the foll ovvr refer enceg 9- ( Phosphonyl net hoxyal kyl ) adeni nes are

descri bed i and AU- A- 56488/ 86;

9-(1, 3-di hfﬂ? ?@"WM&WHW )purines and cyclic phosphate esters are
descri b8 1n US-A-4,565,868, US- A 4-590,269 and EP-A-1 84 473; and

9- (4- hydr oxy- 3- hydroxyrret hyl but wH) purine derivatives are described in
EP- A- 141 927. 10 I n additign theNcorrpound of* the formula [err] i's

known from EP-A-186 840; andy ds of the fornula 25 OH [err]
EP—A— 6 516.

wpereingn = 1 or 2, are knoxﬂ\f
N

HZN N [;l
CH., = CH -~
. 2" H - CH, ~ CH.OH
. (Cuz ) nOH
.
wherein n = 1 or 2, are known from EP-A-146 516.
40
Disclosure of the invention
It has been found according to the present invention that the compounds of the formula
45 R 1
7~ Y
N \
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CHy- CH - cH, - cH, g3
% . (CH, )y, RY

wherein:



40 Di.,scl osure of the invention It has been found according to the present

| nvention that the conpounds of the formula [err] wherein: 3 EP0343133B1
[err] is hydrogen, hydroxy, nercapt%%‘“é?ﬁﬂo; R2 is hydrogen, hydroxy,
fluoro, chloro or amno; [err] and R4 are | ndependently selected from5
[err] 10 arR!istydrbgeolrhgdrgxyomeraapto®t émgino; or ester resi due thereof, or R3

t oget her wiReis higitoges, hiGoxycflupip, hdrognemiadin M i s hydrogen or a pharnaceutically
accept abl e RéengdR‘are independently seldcted froyr 2. and pharnaceutically acceptable
salts thereof, inhibit the nultiplication of human i munodefi ci ency virus
(H'V). Phe conpounds of the foryula | age useful as therapeutic and/or
prophylactic agents in the contirol and filreatngnt of H V virus infections in
man. 25 In a nore general dsfe, rReClanbRWe of the formula | are
useful as therapeutic and/or prophyl actog agents in the control and
treatnment of infections caused by retroviruses and hepatitis B virus in

10 . . . .
mamal s "and & retroviruses, including HV, require the enzyne

, hyd . : . .
reverse traopg,p;tgz,p[, Br fellddeRkeor, gt Ural cycle of replication. Hepatitis B
virus (HBV)pskgetRerkilfir¥isr Us Wi th a unique circular doubl e-stranded DNA

genonme which i's partly 30 single-stranded. It contains a specific DNA

pol ynergase required for viral replication. This DNA pol ynerase al so acts as
a reverse transcriptase during the re l i cation of HBV DNA via an RNA

i nternedi ate. Thé conpounds of the fosprdda J inhibit the activity of
reverse transcriptase of retroviruses Jncluding H'V as well as the activity
of BNA pol ynerase of hepatitis B virus. Another inportant area of use for
t're compounds of the formula | as in the treatnment of herpes virus infec-

35 tions. Wiy t he herpes viruses rraxougg ment.i oned Herges Si rrgal"%cogm% 1

and 2, variMhy p.graﬁpégrmmtft@q acceptable rion; and n is 1 or 2; and phammaceuti
salts thereof, inhibit the multiplicatk:g of human immunodeficiency virus (HIV). The compounds of the formula

| are useful as therapeutic and/or prophylactic agents in the control and treatment of HIV virus infections in man.
25 In a more general aspect, the compounds of the formula | are useful as therapeutic and/or prophylactic
agents in the control and treatment of infections caused by retroviruses and hepatitis B virus in mammals and
man.
All retroviruses, including HIV, require the enzyme reverse transcriptase in their natural cycle of replication.
Hepatitis B virus (HBV) is a DNA virus with a unique circular double-stranded DNA genome which is partly
\/ so  single-stranded. It contains a specific DNA polymerase required for viral replication. This DNA polymerase also
acts as a reverse transcriptase during the replication of HBV DNA via an RNA intermediate.
The compounds of the formula 1 inhibit the activity of reverse transcriptase of retroviruses including HIV
as well as the activity of DNA polymerase of hepatitis B virus.
Another important area of use for the compounds of the formula | as in the treatment of herpes virus infec-
35 tions. Among the herpes viruses may be mentioned Herpes simplex type 1 and 2, varicella (Herpes Zoster),
" virus causing infections mononucleosis (i.e. Epstein-Barr virus) and cytomegalovirus. Important diseases
{ caused by herpes viruses are herpes dermatitis (including herpes labialis), herpes genitalis, herpes keratitis,
N herpes encephalitis and herpes zoster.
Another possible area of use for the compounds of the present invention is in the treatment of cancer and
40 tumors, particularly those caused by viruses. This effect may be obtained in different ways, i.e. by inhibiting
the transformation of virus-infected cells to a neoplastic state, by inhibiting the spread of viruses from transfor-
med cells to other nommal cells and by arresting the growth of virus-fransformed cells.
The present invention relates to the use of a compounds of the formula |



virus causing infections nononucleosis (i.e. Epstein-Barr virus) and
cytonegal ovirus. Inportant diseases_caused by herpes viruses are herpes
dermatitis (including herpes |abi alﬁps‘ﬁef“%‘r%%s genitalia, herpes keratitis,
her pes encephalitis and herpes zoster. Another possible area of use for the
conpounds oMereihe present invention is in the treatnent of cancer and 40
tunors, pam isdwdregenshydrpxycioereapioseamityy vi ruses. This effect may be obtai ned
in differeff! jen,; hygroxy|fiyoroghiogsior #mieei t he t r ansfor mati on of virus-infected
cells to aRiauiamindependeptiyselegiod frofyi bit i ng t he spread of viruses from
transfof- med cells to other normal cells and by arresting the growth of
virus-transformed cells. The ppesent inyenti relates to the use of a
conpounds of the formula |I [erf]] 4 EP03431B3B1 wherein: [err] is
hydr ogen, hydroxy, nercapto orFPaRMhe: RR-F¥2t8 @ gen, hydroxy, fluoro,
chloro gy amno; [err] and R4 are indepgrdently selected from5 [err]
am no, hydroxy or an ether or ester residue thereof, or [err] together with
R4 is 15 [ emnb, ipltelyei N M is hydrogen or a pharmaceutically acceptable
count er i onjor avtheRoriesterresidue therealb Phar maceuti cal |y acceptabl e salts thereof
fort he manmk wgéther @ittok¢ i@ nedi canment for therapeutic and/ or prophylactic
treatnmemt of the acquired 25 i mmuno deficiency syndrone and infections
caused by viruses requiring reverse transcriptase for replication.
Preferably they can be used for the tr¢atnment of infections caused by HV
vim_ryses or hepatitis B virus. The co s,of the fornula | contain one
symmetric centerwhen [err] and [err] bkhre different. Accordingly they exist
in two #ptical fornms which constitute W turt her aspect of the invention.
Preferred c iounds to be used in accordance with the invention are those
wherein [eL/ %nd err] are jinde- endent | y hydrogen, hydroxy or am no
and wher ei 'lg gﬁfi" a 'Lﬁ"mce‘g'gaq'ﬁz IR "t%[ﬁ"'éq'é¥q8%$ p °°L"Fé|'y peptablg
R4 is osal e rthe aF cﬁteofa ica ﬁ r@pra G F:ﬁrq:zé:rsi i‘é‘ﬁ& gtri e gcg her
qj imnftifo ﬁe?it:i@ﬁcy dk}ﬁg M/ir%e i % d by viru re%‘ui ing'reverse transcriptase re;ica'(zon;
Preferably they can be used for the treatment of infections caused by HIV viruses or hepatitis B virus.
The compounds of the formula | contain one asymmetric center when CH,CH,R3 and (CH,),R4 are different.
Accordingly they exist in two optical forms which constitute a further aspect of the invention.

. Preferred compounds to be used in accordance with the invention are those wherein R1 and R2 are inde-
_/ so0  pendently hydrogen, hydroxy or amino and wherein R3 is

1
—P(OM)Q'

35 '
hydroxy or an ester derivative thereof, and R* is OH or an ester derivative thereof or wherein R? and R4 together

k\‘/ are

45 Preferably R3 and R4 are both hydroxy.
Examples of especially preferred compounds are those of the formula |
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are 40 v O [err] 45 Preferably R3
and R4 are both - hydroxy. Exanples of especially preferred conpounds are
those of the formula | 50 55 5 éﬁﬁﬁﬂgﬂﬁgﬁﬁ [err] 15 wherein [err] 30
Esters and ethers of the purine derivatives are also included in the

i nvention. Exanples of esters ,are phos- phate esters, carboxylic esters,
carbonate esters, carbamate ters or sul phonic esters. The acid part of
the 50 esters may have al kyl f aryl yor arylal kyl chains, where the aryl _
functionalities are optio sty ut ed for exanpl e by al koxy, am no,
nitrile, alkyl or sul phonam do proups by one or nore hal ogen atons.
Exanpl es of other types of,ggri tivesAOf the purine bases are al kyl or
aryl al kyl derivatives of ﬁaqy ydroxyl group(s). The aryl al kyl ether
derivatives may be for Rxanple benzyl or triphenyl methyl and the aryl

noi ety npy be optionally substitut Fu hhgrqgéf,_ié-i§3understood t hat
the exanpl es of the pharmaceutically &5 dccept e 28 cited bel ow al so
apply to the various esters or derivatiY S f J4e purine bases of the
invention. In a conpound of the fornula Pgnr and R4 as an ether residue
can be defined as OR6, wherein R6 is [err] alkyl, arylalkyl optionally
substi t i edvhadelnh one ornore al koxy, am no, nitrile orsul pham dogroups orone
ornore 6 EP 0 343133 Bl hal ogen atons. [err] and [err] as an ester

resi due can be derived frgn1a carboxylic acid [err], a carbonic acid [err],
a idoubl e estér “ofHa car bBhi t Me2d Rert PHa s®pfiofAfic acid [err], a carbanic
ici-d [err] RY¥HEOEH or a pRospimy )] RB|G dH Whaseknolerr] i s hydrogen, [err]
atrkyl , & koxyal kyl, aryl ghkyl..or aiyl, relal S rr] 5 al kyl, aryl al kyl
oraryl, R8i§¥h§d$§§én ora[e¥rTélk3f and . dai aFyFEand aryl al kyl groups
optionall ycan be substituted with one or nore al kyl, al koxy, am no,

nitrile, sul phonam de groups or one or nore hal @yen atons.

25 R* = OH, R2 = NH,, R® and R? = -/'-'-OM
-0
S 1= . 2 = NH., R® and R® = =P-OM
U/ 0 B i R = /
-0
i
R* = NH., R2 = H, R® and R<¢ = jf-OH
85 -Q
u R* = OH, R2 = NH,, R® = 0OCOCy3, R? = 0COCy-3
© R* = H, R2 = NHa, R® = 0COCi-a, R4 = 0COCi-2
R* = NH., R2 = H, R® = OCOCai-a, R* = 0COCj.na
R* = OH, R2 = NHz, R® = OCONH-phenyl, R% = OCONH-phenyl
R* = H, R2 = NH,, R® = OCONH-phenyl, R* = OCONH-phenyl

% R* = NHa, R2 = H, R® = OCONH-phenyl, R*® = OCONH-phenyl

Esters and ethers of the purine derivatives are also included in the invention. Examples of esters are phos-

phate esters, carboxylic esters, carbonate esters, carbamate esters or sulphonic esters. The acid part of the

so  esters may have alkyl, aryl or arylalkyl chains, where the aryl functionalities are optionally substituted for
example by alkoxy, amino, nitrile, alkyl or sulphonamido groups or by one or more halogen atoms.

Examples of other types of derivatives of the purine bases are alkyl or arylalkyl derivatives of the primary
hydroxyl group(s). The arylalkyl ether derivatives may be for example benzyl or friphenyl methyl and the aryl
moiety may be optionally substituted. Furthermore, it is understood that the examples of the pharmaceutically

55  acceptable salts cited below also apply to the various esters or derivatives of the purine bases of the invention.

In a compound of the formula | R? and R4 as an ether residue can be defined as ORS, wherein RS is Cy_g

alkyl, arylalkyl optionally substituted with one or more alkoxy, amino, nitrile or sulphamido groups or one or more



Exanpl es of pharmaceutically acceptable salts of the conpounds of formula I
I ncl ude base salts, e.g. derived from an g&i)ropri ate base, such as al kali
netal (e.g. sodium potassium al kR 4348 netal (e.g. mag- nesiumn
salts, amoniumand [err] (wherein X is [err] alkyl). Physiologically
accept abl e halegeg atopst s i ncl ude salts 10 of inorganic carboxylic acids such
as acetic, | dtandR*aglanestarresiduedan b derived from a parkoxylicaditRCOOH:H darbonigacittRIOLRPH,C,
i set hi oni c,2 double pater of 3RBRRIY AR REALHRICFPHca suphenic agd OHsa cdramicacidcR ds
such as metNAFRRH pragpipsphoris asid whersin R® i fyiregen. G Ak ed i tylalkyl or aryl, R" Is Cy_q7
p- chl or §bertkdrAadalivionani e ishyiogen or Gi-s Allsteadseicant @damamgramonthmﬂm pesupstiuted
such as hydf'tbeqﬁ%F‘P'@a'kﬂyﬂH@& #aing nitrile, suinhenamide greurs i o oF mara falegen piame.c aci ds.
Physi ol ogi caI '“Bf?i:%f %TB‘F‘?“’EPG'Urﬂ"%ﬁPPUﬂga"GPf l”ﬂé""ﬁq‘?m@i"@ 'gfrcb'dpgasre gelisuele

i nor gani c p"&‘ﬁ'ﬂ 3"}5“? 'é“etai' gialign parttipetal (€. mag-
exanpl e A Xip Craiy WB H'&'Y’Eﬁ‘f‘?péq?lfaﬁ'ﬁfaé’? Ipfpde salts
Organi ¢ cor? 8 ﬁa (BGFHeBRIC Q! "“’"é“u mafic; pagtohenic,
secondary

Exanpl es oﬁgﬁ&ﬁﬁaze"“"‘ e, ?"uﬂwﬂ gl s"'r% |c aé}"ﬁ'z:"ﬂ% anl 18 F’B%ﬂﬁ‘??dg%i‘??’sezg'

et hanol am n m%ge i aﬂ% ’and amc counter-
N- et hy begl %@Wﬂo&%nrc Qduﬂtg gbrg?or lghlﬁM I| h iSighy 't
i nventi on Yrgufic bERMBLGHS ark BerHOMR) nﬁﬂ%Q bHQ sd& ad ﬁw Jn@ ﬁl’&lﬁ& n.

[err] is h rﬁﬁ&ﬂy oddMithG Qifhes. B pdal P sith eiRel Qre didth Iaﬁnn Nﬁifp me

fli tugr o, C hletherblafiinepibrpitdline %kﬁylﬂﬂﬂoe%ndﬁrgﬁxcédaﬂﬂpw @tﬂ}ldld&arﬁiﬁé %ﬂgné arfa'Gi
Ur] am nohedylgphinexy or an ether or ester residue thereof, or R3 toget

With R4%i s 50Thperesdnt infentidnerse refately'td rivéd yahipd GRS ofatie formplaar maceut i cal | y

acceptabl e counterion; and nis 1 or 2; with the proviso that, when R2 is 7
EP 0 343133 Bl am no and [err] and [err] are hydroxy, [err] is not hydroxy
and in addition, when n = 1, dlerr] is not hydrogen and phar- maceutical |y

accept agl e salts thereof. /|\

L0>

N\ 30 |
CH. - - - 3
2 CH CH 2 CH 2 R
q
(CH 2 ) n R
35
_ wherein: '
b R! is hydrogen, hydroxy, mercapto or amino;
R2 is hydrogen, hydroxy, fluoro, chloro or amino;
R3 and R¢ are independently selected from
40
i ' | i
-P(OM),, -r-CHz-P(OM)z.
45 _ OM
amino, hydroxy
or an ether or ester residue thereof, or
RS together with R4 is
50
o)
1
~P-0- ’
b
55
wherein

M is hydrogen or a pharmaceutically acceptable counterion; and n is 1 or 2; with the proviso that, when R2 is
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The iinvention furthernore provides: A pharmaceutical conposition conprising
a new corrpound of the formula | as active ingredient; and 5 A net hod
for therapeutic and/or prophylacti ERGMIIFEL of virus infections in an
am nal or human host in need of treatnment conprising adm nistering an
ef fective aminartdR¥fandR4eehydroxypRiusinbt yidroihand inadditionawvhen n + 1, R' i not hydredearanéphar-
aspect of tmweeuticalcarcentablesaitsthessal. | nf ections caused by herpes virus ora
virus requiri invenjien fyghermasmareMidesit ase for replication, including human
i mruno deficie arwqeufscelsco'ammmamsms new ampgind of the fermujg;l E%Ct'W'wdleefea'ldhe
purine derivati °$P’T?@WW?’£W“W“’I“?¥B‘PW&W’§F "ﬂf%"“%’!ir'ﬂﬁ'? "é'r"éﬂ‘"@f‘ hesty
by injecti (5'ﬁ°dﬂ§"'° e"b‘i?mP gr 'B'H'Stf"ﬁ‘glaﬂéﬁef’?i’ ﬁﬁ“?ﬂ"t ?‘WR ['ﬂ?ra"r ation
NG|
(-]

corTonai 13 ¥ HEIE e o
n cllmcal c@& N : é't:‘ g{a ",g,’;‘ﬁﬁﬁ’ﬁﬁl eFrom

be a so dorgyglfusm i) b i
y asoidse

conpoun

r&g.l &mﬁ\ islnfy th
i e

phar maceut 'nﬁ%ld SiGurAdiGdnt &35 infelibid @pdiie Hle y%fs&be bAAEhB carfiet ratéridt As
gr anul at es, exgphd3 @ hariratdufical fPéparation may bd HéhBoned ebuaﬁsldaaasese&assundsl%mmés lstipen-
active subslond)Gifird)syrips GOIlINE & UBRIYRE LS. sUstabviPddmpfist B6twiEn®:05 dfd zopemiré ons
I nt endegs f Qaratichp Mdhdedfor Mjpdtioh @hdveveer {b i do AGor Pebaritions iRtprtiediol rél adrinisteaache d
for oral adm Initetestined bf patishtst sofferibg ficit retovirusDéspiidly BN & hepafitisdy vimaginfections, it will
retrovirus,bepefeeed labyinisterthe compuggaby dny suiBble route dncludifgeibé preln parenteral,wedtdl, nbsal,
pr.ef,erred tapicalc vaginalequtet The perempraluoutisindudesaubeutanedus, lirtremysoular@nd intraverdisagimink e

rgl, par estatiomThe topical rqute ingludes buccel ardisublingugladmipisiatiom Therdgsage at whiikethe agtiveingse-a |
rolt e i ol (fiets aregEministared may vary within g wide sanpeyand siilltlepand pruvaBens fagtogsr¢h fis the severity
strati on. 'Pﬁféi'e i°&a’!‘° qgeamﬂqnhew Aid Say bave tof be indiyiduglly adiysted.ofs apaseibie range for then,
The dosage aE'P“ l“PRé‘" fo Gé‘v‘?“ﬂ °éa"'2’6‘°'°%|?9§¥1 agerible saitereal tybeadminiafged pet y
within a wda!e“?v ntig gg ?{ﬁ QRop Géef?’%[@?"&ijgo @EE‘H“&E“"("W@“% ity
of the inf&FPY % a|3° a{%esy s D bee$fn vidual Iy
adj ust 666 Aga :ﬁ anzlaaqvﬁ hQr eu ui %#:lll 0 isgm § %f thus
i nvention ﬂ acceptabl e Sa er eo m ni-st'ered
per day miy peté @?I%Nph;tglamtléa a@&%kle&&vﬁoahg&f nbeused in com-
preferenti %Ha%n #alipy Wb thb §ho kv & aﬁ’rﬂ d Yatio résultif ih Qﬁ‘oﬁmﬁﬂlerapeuhc ratio.
A of er eg i At YanltiGrosid e iEr b @'syridfgRlic aadéfla lirtst thé'VilaPiRfectidPand/or by 4-GUERA4NIBxISy
the formul avniemmmrﬁeeac%«mmsgm dorsynbrgigedi tivel ywith a wide range
of ot hert her aynedptintal therdp@atiairaiio isbbsafvedyhef thie BvdRigétls drd [itesbit @adyitio b1 500:1 RASE0) pre |
of bot h ageribly 100:1 th 31100, psatibulady 20k 1:20kand esfetigliytie:1 tot1M0s | ncreasi ng t he
t her apeut i ¢ r$sid combifidtionsahayrcenveaiently bepaimintstepdd tégethaniforexample,dn a unitary phammaceutical
phar maceut ifamilitipn.oceparatbly for ekemplezetaicombinstiorattablets an irjastians adininisteredatthe lanveditne on
therapy, woediébrent inhes, i opderdeachipes theyequired therepeplicefiesht in a ratio resulting in

an_opti mal t hEespereunds of e fopnuladre ppientiatad by | nm?n'sovtheleutwtﬂ' Bgrats skgh ag foscarnet,
syner gi st i éZ&fH\eerptegaginhiriiqrs, frpunomadgiptors jpterarondpsliugsirfing prowty fagtoffecr ease i n
toxicity V\:hl I'?“f?ﬁ!?’filtpéﬂfﬁ'i'ieﬁyp?f"f ﬂ?f‘*’&ﬂbﬂﬁ??é‘%ﬁ%@t‘"‘%@& Wd‘i“’g’seil!ﬁ!haf’ "\Fé’"ﬁﬂ"" (Hem
synergi @i & 1ol eut i C [3 E?t 9 served tvvo agoegts
are pr esent é ar:rip B | II suramln 5rnét
parti cul ar 3§ : 4 rﬁlbgfsmﬁasd?
may convenlﬁﬁ,&f h, P d g,glerg ?
phar mac ica ormilat| on or separ at e %r exarrp e as a conbl nat i on
of tabl ets mmgdgdab,@gg,éﬂg,ns adm ni stered at the sane tinme or different tinmes,
in order tGo achi eve required therapeutic effect. The compounds of the
formul a | ar erngeémpslnds brkb iMnton ay berépared bPdnd Bf théXbilowinh béheraPBEhYdS, coridtting &
f oscar net, fulthdraspebi\df e dbenase | nhi bitors, i mMmunonodul ators, interferon
i nducer @ and AyCondehsifgan acyclic. sidealidin asicbraprisgd ipfomfiuter I} te the tNygssiticn§ of & pilriaé deiaive. ar e

[err] and [The adycliaside chaih basfaderminalileavioggroup asd thdfuctiorialgnqubs ry@yrbe oftiokatiy protected with
known groups used for protection of hydroxy, amino or phosphonate functions.
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40 .Research). O her .conbinations suitable for use according to the
present invention i ncl ude those wherein the second agent is, for exanple,
interleukin I, suramn, foscarnet B3 ™% thereof, HPA 23, inhibitors
of HV protease such as pepstatin, steroids, nedrcatrons such as | evam sol
orthynmosin to increase | ynphocyt e nunbers and/or function as appropriate,
or G\t CSF and otherg actors regul ating cell functions 45 Met hods of

preparation The ¢ oun t he i nventi ony i@y fﬁgﬁgﬁj by one of the
fol |l ow ng generah ds, nstitut+ng a fu t er aspect of the invention.
SO A Conde sin | n acy ic side chain &s conprised i " Tormor=2 1, to

the N-9 posrtlo derivative. TheCigyohtc side chain has a
t erm nal Ieaw@ng group an the functional groups may be optionally
protected with known groups used for protection of hydroxy, am no or
phosphopate functions. 55 8 EP 0 343133 Bl [err] Exanples of suitable
derlvatlves of the reacting species a{b those wherein [err] is O, or [err]
as defined above, 25 [err] and n arje as fined above, and Wis a
sui tabl e | eaving groups, such as d b’ kyl or aryl sul fonyl oxy,
trifluoronethanesul fonyl oxy. The dbﬁ/ tio action is performed in an
organiC1§oIuent-sueh—as—ﬂéhethyl rmamlpe, di pgthyl sul foxyde, ethanol
acetonitrile, dichloromethane or iﬂ' a% tenperature of between [err]
ter c

and [err] for 1 hour to 5 days, R%nd ndensati on the products nay be
hyidrol yzed or converted by conventional nethods, known to those gkilled in
h&”art, into compounds of the formula 1. st~ SHFor Ghe caSH,

p osphoﬁhte t he side chains condensed to a purlné base goul d be prepared in
different ways. One exanple is the followi ng red€Hdn,RBequence, where the
starting material 5- (2 bronoethyl) 2,2-dime- thyl-1, 3-di oxane has been

descri bed (M g Hq iﬁ rves Tetrah dron Letter a ages
env pec eﬁn

4265- 4268 R1 ng njs ov av u bﬁrch r J al

N- br ono&uc hh‘lh

r aryl

de rl'rff é |

Subst tut e Redy &3@% ahsn'bleao@umnraedi HEihd o el aremaax G of

the prot ectyf giivedd 1 hour to 5 days, and after condensatcon the products may be hydrolyzed or
converted by oonventronal methods, known to those skilled in the art, into compounds of the formula I

] 30 For the case of a phosphonate the side chains condensed to a purine base could be prepared in different
ways. One example is the following reaction sequence, where the starting material 5-(2-bromoethyl)-2,2-dime-
thyl-1,3-dioxane has been described (M.R. Harnden and R.L. Jarvest, Tetrahedron Letters, Vol. 26, pages
4265-4268, 1985).

35
_ a) ° 0
U ~_"\ _— >< il —
' Br P {OMe)
0 -2
40 0 (l?
il d) -
P
b), P —_— Bx ~
HO } AN OMe OMe

45 . .

a) P(OMe);; B) H*, MeOH; c) MeO-; d) N-bromosuccinimide, triphenylphosphine;

B. Imidazole ring closure of a substituted pyrimidlne derivative to the purine base followed by removal of

the protecting groups.

80
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9 :EP 0.343 133 Bl [err] [err] and [err] are as defined above, [err] is
nitroso, nitro, amno or an am no derivative such as fornylam no or

ort hoest eram no. The ring closure rﬁff%"??e?‘f ormed by known net hods (the
principles which are given for 30 exanple by E. Lunt in Conprehensive
Organic Chemstry (Eds. 4b. Barton and WB. Qlis, Perganon Press 1979) vol
4, p. 499-505 and by GR Shaw i n Conprehensinve Heterocyclic Chenistry (Eds.
AR Katritzsky and C. Reesd,0 Perganon Press 1984) vol. 5, p. 570-573.
The reaction may be in an organic solvent such as for axanple,
formic &cid, formani'fe, o‘ hof ormat e ester or di et hoxynethyl acetdte at a
tenperature from/|er i\to 50C for 10 mnutes to24 hours. Wen [err] is

nitrosoornitro, thegse Up3 Wmrst have to be reduced 36 to an ami no group
by any known met hRd. C. I m dakol e rrng closure |a v}
furazang] 3, 4-d] pyri m di ne ri ngH ayst %28 base fol I oned by

renmoval of the protecting groups. l %ﬂ? EP 0 343133 B1 NH 2 [err]
[err] [err] and [err] are as define The ring closure nay be
performed by heating foll ow ng reductive cl eavage 15 of the furazane ring
by for exanple zink in acetic acid. After reaction the 6-[err] group of the
purine way optionally be transforneﬂ to a hydroxy group by treatnment with
for exanple sodiumnitrile in acetif aciqd, D. Pyrimdine ring closure to

t he purine base followed by renp A rotecting groups. [err] RR 40
45 The ring cl osure nmay e perfofned * cordi to known net hods whi ch have

T‘“‘EYEmﬁ w

gh) descri bed e by G jSha n Co ehensi ve Heterocyclic
em stpy (Eds. AR Katritzs%z a . ese, Perganon Press
l - - _ 3
CH,- CH CH, CH,R
|
25 (CﬂzlnR

R1, R?, R?® and R4 are as defined above, R1? is nitroso, nitro, amino or an amino derivative such as formylamino
: or orthoesteramino. The ring closure may be performed by known methods (the principles which are given for
W 30 example by E. Lunt in Comprehensive Organic Chemistry (Eds. D. Barton and W.B. Ollis, Pergamon Press
1979) vol 4, p. 499-505 and by G. Shaw in Comprehensinve Heterocyclic Chemistry (Eds. A.R. Katritzsky and
C.W. Reese, Pergamon Press 1984) vol. §, p. 570-573. The reaction may be performed in an organic solvent
~ such as for example, formic acid, formamide, orthoformate ester or diethoxymethylacetate at a temperature
from 25°C to 250°C for 10 minutes to 24 hours. When R1%is nitroso or nitro, these groups first have to be reduced
35 to an amino group by any known method.

C. Imidazole ring closure via a furazano[3,4-d]pyrimidine ring system to the purine base followed by

b removal of the protecting groups.

N— 0
40 : {
N
ZL\N/EN
- R l CHO | —_
CH., - - - 3
2 = CH - CH,-CH,R
l 4
(CH.) R
50 2°n
55
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1984) Vol . 5, p. 583-591 and by E. Lunt in Conprehensive Organic Chem stry
(Eds. D. Barton and WB. dlis, Perganon Press 1979) Vol. 4, p. 505-508. 50
The descri bed nethods A-D may be us%c?%‘y Ble ni xtures of optical isomers,
or in appropriate cases a single optical isomer. A conmpound according to
the invention in the form of armgé)tical i soner can be prepared if in nethod
A either an optically active ac c side chain is condensed to the N-9

position of the purine deri- ve/G'r t he condensation is directed to the
formati on of an optical iso by'l rrear?é anot her optically active
nma

conpound, and in TETHOU? B- D|startf ng rials having an optically active
side chain are subjected tg closure. Additionally a single
optical isoner may be obtBined romt‘ e racem c m xtures by methods known
per se. The foll ow ng exanples -wll ther illustrate theg invention. EP
0 343 133 Bl Exanple 1 2-(2-Ami nopurin-2-y 'jrretﬁ?izbﬁt SHeRT, 4-diol H[err]
15 To a solution of crude dinethyl (2-am u iR49-yI nmet hyl ) succi nate (3.2
g, 10.9 mmol), dissolved in tert. butanol m) at [err], was added

l'i thi um borohydride (1.3 g, 60 mml) in portions with stirring. After 1
hour at anirzeabndR? &ieas detintd @bove\Théring Clodlre Thay bé\pesfort@dd Btheatng bliowing feduivé digavdye
conti nued @ftRe furBzagbiling by foesanpls zink habdtic ackicAfRr feadtibratlieBcNH) §Buj di the fudinerhay@ptionally
evapor at ed be targfognieg ssa hydiory gioup by treatnabat yith dat examplasedidm Birilg in( destickpid. -
Chr omat ogr aphB. Pgrimidiae ring iclosugeeto the inlirine béise faliowed b teimavebbf the-pidtectifgfamupsed pur e
pr;qguct. [err] NVR (DMSO-[err]) 8 31.4 (m 2H) [err]; 2.14 (m 1H) CH 3.33
(d,” 2H) CH[err]; 3.44 (djffuse q, 2H); 4.05 (AB part of ABX, 2H) N-[err];
37 (bfad s, 2H) NH2; 7,99 (s, 1H) H8; 8.56 (s, 1H) H6. [err] NWR [err]:
[err] 33.11 [err]: 3MN5&CH 46.34 NCH2; 61.35 and 63.51 2x[err]; 128.41
C5; 146.92 C8; 150.48 Cg; 4, 161.50 C2. 25 The starting

mat eri al dinethyl 2-(2-amn -yl nmet hyl ) succi nate was prepared as

foll ovvszs( a,b): a) D nethyl no- 6- chl oropuri n-9-yl met hyl ) sycci nate A
m xt ure~of 2-am no-6-chl or ' (4.07g ,0.024 nol), di nefﬁf/'f—l“t)aconat e
(5.00g, 0.032 mol), andH§'ﬂ>di um 80 ‘hydride (55 %in_@l, 0.2 g) In 50 m of
dry di met hyl for mani de wa$ stirreliaat” $Bom FBpper &afe for 3 days. About 50
m of water was added and the m'xtur?'ﬁ/az shed with n-hexane (2x50 m)
and theg extracted with 2x50 nl of dittHebdrdnet hane. The conbi ned [err]
extracts were washed with 2x20 m of water, dried with mag- nesium sul fate,
and evaporated in vacuum Treatnent with ether and drying afforded a white
crystalline product. Chronat ogr‘apy (silica gel, chloroform+ methanol 15+1)

yielded 5.54 g (71 % or r%%r/)L(s’t\allhzati on (MeOH H20) 35 yi el ded 5.15 ¢
wA

(66.1 %5 of dinethyl 2-(2- 6:€hRQr opuri n-9-yl net hyl ) succi nate. W
spectrumin EtOH [err] max (nm}{ 310 47) .
v — |

~

RZ N

o - l
CHZ- CH - CH2 - CH

4

3
ZR

(Cl'izi nR

The ring closure may be performed according to known methods which have been described for example
by G. Shaw in Comprehensive Heterocyclic Chemistry (Eds. A.R. Katritzsky and C.W. Reese, Pergamon Press
1984) Vol. 5, p. 583-691 and by E. Lunt in Comprehensive Organic Chemisiry (Eds. D. Barton and W.B. QOllis,
Pergamon Press 1979) Vol. 4, p. 505-508.

50 The described methods A-D may be used to give mixtures of optical isomers, or in appropriate cases a
single optical isomer. A compound according to the invention in the form of an optical isomer can be prepared
if in method A either an optically active acyclic side chain is condensed to the N-9 position of the purine deri-
vative or the condensation is directed to the formation of an optical isomer by means of another optically active
compound, and in methods B-D starting materials having an optically active side chain are subjected to the

55 ring closure. Additionally a single optical isomer may be obtained from the racemic mixtures by methods known
per se.

The following examples will further illustrate the invention.
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[err] 2:67 (dd, 2H) [err]; 3.46 (m 1H CH, 3.70 (2s, 2x3H) [err]; 4.42
(ABX system Jgem = 14 Hz, 2H) NCH2. 5.35 (broad s, 2H) NH2; 7.79 (s 1H)
H8. 40 b) Dinethyl 2-(2-am nopurin- %‘ﬁéﬁﬁﬂl )sucm nate A m xture of

di met hyl 2-(2-am no-6-chl oropurin-9-yl nmethyl )succinate (3.28 g, 10 nmol),
sodi um ace 1§ 112-@-Aminogurid-95) dethiiliutanetil ddiobn charcoal (0.4 g) in et hanol
(200 m) was hydrogenated with agitation in a Parr apparatus at 40 psi for
115 h/roomtenperature. Ajter filtration, sodiumacetate (1.6 g) and 5 %
Pd/C (0.4 g) 45 were addeg and the hydrogenation was continued for 70 h.
After fi’ltration and ev to dryness, the resi- due was extracted
with 2x50 m of chl orofy conbi ned extracts were evaporated to
dryness affording 2. Gké\(

rude dechlorinated product. [err] NWR
(DVBO-de) [err] 8.@0 .56 (s, 1H) He6. 50 55 12 EP 0 343 133
Bl Exanple 2 2-(2- AF#

nopuri n- 9- I)rrethyl but ane- 1, 4-di ol diacetate H [err]
15 A mxture of 4-acetoxy-2cfr ”Eﬂ butyl acetatesg02465 g, 1.74
mrol ), 2-am nopurine (0.282 g, 2. 2)9 I) 2an ered potassium carbonate
(1.20 g, 8.70 mmol) in N, N-dinethylfe rmr#‘nde (20 M) was stirred at room
tenperature for 5 days. Chl oroform(402 ) was added, solid material was
renovedsby filtration, and the solution was evaporated in vacuumto snall
vol ume. Chr orfetzoglutignvf crode difetityl 2@minppunn-0yimethiipocinats (3.2tg, 1.0 Ienol),| dissolved Jn t&E
el uent gav dutand 2s@ml) 840°COwasdadedithiumihorohydrideg1.2:g, 8P mmal) ie dortonel with stieridg. iAftervi houru m
finglly at apampienJemperiure, watgrl (§EmiDwag added sipw@p arfifistirig continued over night. Inorganic salts were
2 ani nofjitaredandthe m'%wPW#ﬁéMlesﬂ- Yipldof crydacpraduct wes 1.6°9 (50343, Ghrdmatography on

ot 4 (GRAvoB o) 7+ loed ey

ffé o 8202 Oy (Dmapgdgf 13, %%a o 14“23 )cm'v%d-@ (:LherA? Sd (e g,

E‘ef’f’](ﬂmf ég - éé g!;%iz Q,L Hisa st =°'1a§84fés?w>92

148. 77 CH2 - OA

haon g‘* o !:5 e ""%-%'"5%“%5“&%&? prepafadas Rlov (el 1]
. | o

materlals A IL%Q&.&%CIUE”CG of reactions (a-e): a)
a-Trityl oxym OTTE A m xture of

[err]-hydrox ymm bszaﬁnﬁol@Jamowrmb oy %%24 &), Eiethyl itddenate (18U g) 08358 mofylaAds2Gim 2N d
K7 G Jans aadiide (86 % inbilf 00 g) RSO of Gy dikBthyiforkdfhidb as stifréd &Y foorh Berfpbrittlf@ fdr 3 day3. ABout
0. 277 nol ) 5eunrbf eatyr wais bddad Bl thedhiidurd whs WidhedSkith heEAne\2x50@M Bnd RBR exkadtedlwith 8xsb Or
a few hour sl ofiichibrothethargcThe @bibinefCHSC!, dkbadtiayeBe Wiishédwitn 2B FAIRF Réter drietl Weh mag-
sol uti on wassiwcuFagelandevapomtedinxacaiune TehtrisMtvithdthenaridelrying afbrdad Swiille ciystéliing piaduct. The
pr eci pi t at Ehramstogranyi(siiida gel, ichioroforimetrmedhadol &b pyiatded B84 gif7il %jlor recrystallization (MeOH-H,0)
yielded 5.15 g (66.1 %) of dimethyl 2-(2-amino-6-chloropurin-9-yimethyl)succinate.
UV spectrum in EtOH, A max (nm): 310 (247).
k./l INMR (CDCl,) & 2.67 (dd, 2H) CH,COOQ; 3.46 (m, 1H) CH; 3.70 (2s, 2x3H) OCHg; 4. 42 (ABX system, Jgem =
14 Hz, 2H) NCH,; 5.35 (broad s, 2H) NHy; 7.79 (s, 1H) H8.

40  b) Dimethyl 2-(2-aminopurin-9-yimethyl)succinate

A mixture of dimethyl 2-(2-amino-6-chloropurin-9-yimethyl)succinate (3.28 g, 10 mmol), sodium acetate
(1.5 g) and 5 % palladium on charcoal (0.4 g) in ethanol (200 ml) was hydrogenated with agitation in a Parr
apparatus at 40 psi for 115 h/froom temperature. After filtration, sodium acetate (1.6 g) and 5 % Pd/C (0.4 g)
45  were added and the hydrogenation was continued for 70 h. After filtration and evaporation to dryness, the resi-
due was extracted with 2x50 ml of chloroform and the combined extracts were evaporated to dryness affordmg
2.6 g (89 %) of crude dechlorinated product.
TH NMR (DMSO-dg) 8 8.00 (s, 1H) H8; 8.56 (s, 1H) H6.

12



finally at 0.1 nBar to give 65.60 g (79 % of crude product contam nated
with sonme trityl alcohol. TLC on silica 35 (ethyl acetate + n-hexane
1+3): [err] 0.38. [err] NWR [err]: GPA34P18BA 84 (C=0); 143.71, 128.68,
127.96 and 127.20 (phenyl); 86.96 (O [err]); 67.26 [err]; 62.49 [err];

40. 31 ( CH) ;Exatfiplel2-{2amiropurin8-yDmethyilutah@ k§-dioltdegétatd , 4- but anedi ol 40
[err]-Trityl oxynetyl-[err]-butyrol actone (60.21 g, 0.168 nol) was added in
smal| portions to a stiHred suspension of |ithium alum nium hydride (9.53
g, 0.251 nol) in dry tefrahydgofuran (300 m) and the mxture was refluxed

for 1 h® Slow additi err] + 10 nl 15 % NaOH and 30 ml [err]
produced a white sarﬁ;;pr

I pit on which was filtered ¥$€ &nd washed with

2x50 nl tetrahydrofu e f|| ate was evaporated to a snall volune 45
and dissolved in 300 M), silica gel (250 g) was added and
t he mxtoure was car efully evaporat ed to a honbgeneous powder. In a
chr omat ogr aphy col um the cru@8,pro&iic I-1 d&l?@icm ture was placed on
top of silica gel (250 g) in n-hexa quﬁt'L{; h™~ et hyl acetate +
n- hexane (1 +3), 2200 m, renoved trita/2 hol . Further eluting with
ethyl acetate + ethanol (9+1) gave fractions 2900-3700 m (fromstart),
whi ch aftd er ex mRife of dlabédky-2:brovhometyiBulyl &etRael465 o 1.y4inmbl), Raimingpurihé (0.282 & l20b9
52. 77 g (8n4), and béwderdd patassiam cartidnitg (1.20QE8. 20 rimot) inN, Nalir@hgiforriamidb)(20 ipwas sfirsad r |
0. 05; et hylat mo®tefiparatureddrisalnys! Ciiddfdnn, (44 ralj wgs ddddd]solidihaterial was removed by filtration, and
2- Tr| t y| ox ytresdolutidn-vias 4vdpotated dchackunde snalt wiume . TChrematigraphycah 59 9x8iQ; withadhloroform +

i t y| ox ywethahoj {7+1) 24 elbent gavela frctigriA0-18Gmigwhich wias @vanerhtpd anddriedin vacyum, firallyas 0.1

. 6, @& 4MmBsBo giveN. 34919623 fazemmwun@%wwmmmemwmaswmw °§Isl!m|(§hl°&’f°fm
solutlon of+ methane} 7+ rﬁ%ﬁ?de% 0.35 nol) in ether (25 m) w
ext er nal chNMﬁ %‘fﬁ"@@@’ g8 @'l"”? %‘H‘PEPI? &P&‘FF? Hﬂ\'!’két g(ﬁnﬁ" %HZOA"'

magnesr um o "a's

at 0.1 nBarg, ! % of crude orIy product. TLC on silica
(et hyl acel—%l ﬁ'}i{w 'Yl n 8 [err] 0.68. d)

4- Acet oxy - 2- hy plidre Mmm+ﬁwme 26.83 d o4 Drhd(& [ GHeBdH and HAG RIghsBHE AR

diacetate (f&ﬁkenﬂﬂzamw Q1odAP triffdhloriobR 7. 518, D2 MEChnk Bry 3Rk 200.i) thad siR6Y dTtoomaém-
[err] and VWeiatfe forla36w Foups uni Horddeirdus. A $0Udyé atGsom/Briperetysd thé sdilibn Wasl pdiired into
m N, evaporadhibte 500/ RIGEAETRrdEO0RI n-heXdb TNE pratiitats Has wabhédwith @tted and iéd@ne and dried
“preci pit at dinaipat of1inhEaet ghle 65.60 gd7ecs)whahinds grodict, laontanirdited iwithydoma tritd altobol! TLC@h silica
26. 44 gsd t Hetioy geetale. +3itheggned#3)iR:DB&I| al cohol . The conbined filtrate was
evapor at ed TCONMRHECDCl:0} tAT84 (FH0n 1637 325:18B, Weko61apd 18720 (phendf); $6-96 (@ CPH:67R6|
cal ymm ( 500Ck0CEe) 6239 (CHIQTEN0-3 (OO 1HCHEHA). acet ate + n-hexane (1+1),
2700-3740 nml _ethyl acetate + n-hexane (2+1), then neat ethyl acetate. The

fracti ons Pbafitiegmetiy-1.dbutanedigly nor ated to gi ve
40

a-Trityloxymetyl-y-butyrolactone (60.21 g, 0.168 mol) was added in small portions to a stirred suspension
of lithium aluminium hydride (9.53 g, 0.251 mol) in dry tetrahydrofuran (300 ml) and the mixture was refluxed
for 1 h. Slow addition of 10 ml H,O + 10 ml 15 % NaOH and 30 ml H,O produced a white sandy precipitation
which was filtered off and washed with 2x50 ml tetrahydrofuran. The filtrate was evaporated to a small volume
45 and dissolved in diethyl ether (300 ml), silica gel (250 g) was added and the mixture was carefully evaporated
fo a homogeneous powder. In a chromatography column the crude product - silica gel mixture was placed on
top of silica gel (250 g) in n-hexane. Eluting with ethyl acetate + n-hexane (1+3), 2200 ml, removed trityl alcohol.
Further eluting with ethyl acstate + ethanol (9+1) gave fractions 2900-3700 ml (from start), which after evapor-
ation in vacuum produced a crystallizing oil. Yield 52.77 g (87 %). TLC on silica: ethyl acetate + n-hexane (1+3),
50 R;0.05; ethyl acetate + ethanol (9+1 ), R;0.81.

©) 2-Trityloxymethyl-1,4-butanediol diacetate

To a stirred mixture of 2-trityloxymethyl-1,4-butandiol (50.85 g, 0.140 mol) and triethylamine (42.6, 0.42

55  mol) in dry diethyl ether (500 ml) was added slowly a solution of acetyl chloride (27.5 g, 0.35 mol) in ether (25
mi) with external cooling with cold water to maintain room temperature in the mixture. After 45 min the
friethylamine hydrochloride was filtered off and washed with a little ether. The combined filtrate was washed

with water (50 mil), 0.5 M hydrochloric acid {100 ml) and water (50 mil), dried with magnesium sulfate and evapo-
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14.20 g (51 9% of pure 4-acetoxy-2-hydroxy-nethyl butyl acetate. TLC on
silica (ethyl acetate + n-hexane 1 +1%3235err 0.30. [err] NVMR [err]: [err]
171.08, 170.88 (2 C=0); 64.07 [err]®P 61.45 (2 [err]); 37.07 (CH);
26.76 15 J[err]; 20.39 (2 [err]). e) 4-Acetoxy-2-brononethyl butyl acetate A
sol uti on ofatettimesetno fnally #tPdmey toedive\Bil 0319 (7 % ofcrude eily(plotiua ILE on glice teihyhasetateand
tri phenyl pkoshexane 1¥2R268.20 g, 0.081 nol) in dry dichloro methane (150 m)
was stirred at [err], and N brono-succinimde (14.43 g, 0.081 nol) was
added in de-Amy-Ztmoxmeﬂwlwuﬁkﬁmt_kept at OC for 20 h, evapor ated to small

vol ume and stlrred W|th 50 m of aceta + n- hg:x ne @

tri phenyl ph 4-hytanediol ‘?‘ﬁé a‘ﬁ' é\ ﬁ"’ o

L e ;é‘ff o it e e Al -
200

250-550 mg‘F' °‘F§h écgé ,,251,,1 {2408 725'm,of

pur e 4- Kceliey "")'oi%?ﬁgée ot ﬁ s Sl ot
n-hexane 1 4 la[leedeonQIIl& étnfa f tRkxate b-€1:1 |
3.53 (ABX ﬁgg( %gsfp" errtoxLth E'SW'L“ é( Prcatie Oy ey o
[err]; 1. 793dMR§d|ﬁclJ 8r1ir1.08, Iiﬂfds](zblh@ émﬂ(szdl-Wslzho Je?Qs &](:sz)m 3%7((124)&@)6
64. 90 [egr] CH,0RE); b&sgicH3b. 56 (CH); 34.74 [err]; 28.88 [err]; 20.95
(2CH3) . ('Exarrpl e 3 9-(4-Acetoxy-2-acet oxymnet hyl butyI ) guani ne
[ 2- (guam n-§Q4-3(bdmyb¥}o)mﬂxetﬁylﬂntytaEﬁetdl ol diacetate] [err] 45 A m xture of
9- (4rhydroxy 2- hydr oxynet hyl butyl ) guanine (0.50 g, 2.0 mmol ), acetic
M dri de (1.M8olyjion df@-a0etoye2thydroymethyliutybacetate(11.04 g, 0.9540mahrend triphegyjehogping (21.27
di met hyg -891rreaiiinidry dictioreringthans {158 1) wee efimad at0cfe 9nd E‘P‘&'Ecﬁ'l"@'q"dﬁ 83 9
and then evesbwesedded ip portipn ﬂ'é%%“x‘iuﬁ"@al‘ﬁ?tﬂ*rp c‘ﬂ’fe?oéfz &Fﬂd""fﬁg‘ap\é@i"& d""'

heat ed wit womofmwlape%fe e’ﬁﬂﬂ“f J] ﬂl”l"*ei'@ﬂe'ﬁl'ﬁﬁf’s ie wp umn
¢ agqlu a & 1-‘1)9095
H 2
Pr opi onoxy- -

0. 468 5@"9 fort ncpe
?Ie\r/(ra] NI\/R [ 'a‘§ ZP 1“5“e M W‘S‘W

[err]; ¥ 2 353(nexi?,33145%ﬁ; ,Br2.

[ 2- (guani ”' 5 66{ gt? 'IE] 8}: 64l (cHCPIB AR} 81.81 (P, 3 él-%Ac),asse (CH); 34.74
(CHzBr) 28.88 (CH.CH;0); 20. 95 (ZCHa)

Example 3 9-(4-Acetoxy-2-acetoxymethylbutyl)guanine [2-(guanin-8-yimethyi)-1,4-butanediol diacetate]

OH
35 N
N~ ‘ AN

H,N N

o | VSA §39
- CH,= CH - CH, - CH,0,CCH,
‘CH

45

A mixture of 9-(4-hydroxy-2-hydroxymethylbutyl)guanine {0.50 g, 2.0 mmol), acetic anhydride (1.02 g, 10.0
mmol), pyridine (1.11 g, 14.0 mmol), and dry N,N-dimethylformamide (25 mi) was stirred at room temperature
for 13 days and then evaporated to dryness in vacuum. The crystalline residue was heated with 10 ml of water
and lyophilized and recrystallized from water to give 0.468 g (69 %) of 9-(4-acetoxy-2-acetoxymethyibutyl)gua-

50 nine.
13C NMR (CDCl3#CD3OD): 5 64.15 (CHCH,0); 61.98 (CH,CH,0); 44.71 (CH,N); 35.88 (CH); 27.95 (CH,CH,0);
20.87, 20.68 (2 CH,).
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[err] A m-xture of 9-(4-hydroxy-2-hydroxynethyl butyl)guanine (0.50 g, 2.0
nmol ), propionic anhydride (1.56 9,_12. 0 mmol), pyridine (1.27 g, 16.0
mol ), and dry N, N-di et hyl f or mam 0?‘{3231?ﬁ31 was stirred at roomtenpera-
ture for 14 days and then evaporated to dryness in vacuum The crystalline
resi due wagxanng £3(4\Hrapfendxg-2:propig etiyvibuty goaiin-9-yimetiayi)l debutanediol dip-
recryst al | irop@fatel om water to give 0.418 g (57 % of 9-(4-propi onoxy- 2-
pr opi onoxymet hyl butylg-guani ne. [err] NVR [err]: [err] 64.00 [err]: 61.86
[err]); 44.78 (CH2N); V85 95 (CH); 28.00 [err]; 27.56, 27.44 (2 [err]) 9.00
(2 CH3) % 25 Exanple B (
ti

-)
VSB 647 [err] A sp of .
(-)-2-(2-am no-6-chl orpdfin-9- thyl)-1, 4-butanediol (11.5 ng, 0.0423
mmol) in 50 % 40 al%:;ou fomgZfacid (0.75 m) was kept at | / _pand
then evgpor at elalo diyfiess,Ndissolved in 2 ml of water and ﬁ{/% hi11zed. The
product was dissolved in 1 b of water, 2 drops of conc. aqueous anmmoni a
was added and the solution &épt gH Fery, forcd®Iea.afl ushed with nitrogen
to remove ammonia, and |yophifizéd. The ¥ esi - vk was® di ssol ved by war m ng
with 1.2 m of 20 % aqueous rrethengb eed whe solution filtered and kept in
open airs to allow for slow parti al e\?'ap(?r i%ation of solvent. Crystalline
needl es were fornmed. Filtration, washing with 45 3 drops of water and
dryi ng yi el deimigtus ofi@{4(h3d@roxg2-hydroxymethylbutyl)guanine (0.50 g, 2.0 mmol), propionic anhydride (1.56 g,
(4)59- (4- hy&P owel), pyridipel (127 918 Olmyrobuand dry Ndedimethylforarade@Fmipwnsatives st roaniarper® be
| eyor ot at ofye Petédayiand thameyapaigiedia dryrpsy In vaquum,Thel orgesaliing residust was hEaieR (IBIVEE! of
[err]) #deMetecand fygphilized apgd racryatallized JroRy waterrfoCaive 0418 jgc €67 ( %) Iof) 19-(4rpropiencny-2-

met hanol +PRE} iylbtyl-guapipe.1 o 37 jdentical to that of the racemate. The
starting m ;‘% %Eggglg c§ H70);61-86/SHCH2())44.78 (CHal); 35.95 (CH); 28.00 (CH,CH;O);
(-)-D met hyl™= 24« 2Bk P ﬂ'rin-9-ylrrethyl)succinfate The racem ¢

PO oS B Rarkfe S Sl SRERL GRS GAREAR P " & T CT 00T YRl A LT D8

triacetyl certurose—corum; et-Stot
et hanol as nobile phase. 4fhe sl ower noving (-)-enan- 55 tioner produced a
proton NMR spectrumidenjical to that, of the racemc cor\w;pourgq (). The
resolution was fol- lo pr ot on NVR VRB 647
deut eroghl oroform a MHz with
tris-[3-(heptafl uoropqopyl t hyl ene) - d- canphorat o] -europiun(111) as
chiral shift reagen;fq. nad NOn of 1-1.5 parts (per weight) of shift
reagent, the nethyl® ester signdl of the racemate (2 close singlets at 3.69
and 15 EP0343133B1 3. 695 ppﬁ)lzweca SH. L -i CH ne base-Iline separated
| ow-fie¥d pair (lowfield signal“frdmthe“(+)-¢€hantioner high-

CH.,OH

k/ 2

- (4- Hydr oxy- 2- hydr oxynet hyl but yl ) guanine OH N

A solution of (-)-2-(2-amino-8-chlorpurin-8-yimethyl)-1,4-butanediol (11.5 mg, 0.0423 mmol) in 50 %
40  aqueous formic acid (0.75 mi) was kept at 100°C/2 h and then evaporated to dryness, dissolved in 2 ml of water
and lyophilized. The product was dissolved in 1 ml of water, 2 drops of conc. aqueous ammonia was added
and the solution kept at 100°C for 10 min, flushed with nitrogen to remove ammonia, and lyophilized. The resi-
due was dissolved by warming with 1.2 ml of 20 % aqueous methanol and the solution filtered and kept in open
air to allow for slow partial evaporization of solvent. Crystalline needies were formed. Filtration, washing with
45 3 drops of water and drying yielded 6.4 mg (60 %) of (-)-9-(4-hydroxy-2-hydroxymethylbutyl)guanine.

The compound was found to be levorotatory (ethanol, 589 and 546 nm). It produced a proton NMR (DMSO-
dg) identical to that of the racemate. TLC on silica (ethyl acetate + methanol + water 7+2+1): R; 0.37, identical
to that of the racemate.

The starting material was prepared as follows (a-b):

a) (-)-Dimethyl-2-(2-amino-6-chloropurin-9-yimethyl)succinate

The racemic compound was resolved by repeated chromatography on a microcrystalline triacetylcellulose

column, (Perstorp Biochem, Lund, Sweden) with 95 % ethanol as mobile phase. The slower moving (-)-enan-

65  tiomer produced a proton NMR spectrum identical to that of the racemic compound (). The resolution was fol-
lowed by proton NMR in deuterochloroform at 200 MHz with
tris-[3-(heptafluoropropylhydroxymethylene)-d-camphorato}-europium(lll) as chiral shift reagent. By addition of

1-1.5 parts (per weight) of shift reagent, the methyl ester signal of the racemate (2 close singlets at 3.69 and
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field signal fromthe (-)-enantioner) and one | ess resolved high-field
pair. The enantioneric excess was then cal cuI ated fromthe ratio of the
lowfield signals. 5 b) EP 0343 133

(-)-2-(2- Am no- 6-chl or opuri n-9-yl rrethyl)-1,4-butaned| ol To a solution of
(-) - di met h3699ppim) weraEplibintg onsbase-ling srpanate@loyfield painflby-Hektsignaldbm thHedt)andntianes higic
excess 85 digld 2'9"39"‘%1?'19 O-<pamivmerhasd pne igésgesolivedchighifield pair. The dnattiameric eg@sOwaslthen

at 40C, was caeHipted fromihe retie,ohthe lowfield pignals( 30 ngy, 1.38 nmol) in portions with
Stll‘l‘ln% After 1 h at anbient te eratur_e water (0.3 m) was added slowy
and stiPrri -‘él-tii"ié-!:"e Agaimetnyihi-bulaneditlyani ¢ salts were filtered,

washed car efu+ :IE:E 2a the Iut n vvas eva orat ed to

dryness. [ “f J:1 1% %{%i 5@" g‘q;@

with chlor f SB% i d;g%s /glss \§§ ure ??d dedso uﬁmgé.:n::
nt.meaﬁﬁ

(t heorew c

er
thyl ) - is %}9&% w?ﬁ;ém nol a-rlll%cs olutio|
met han0| 5'fh'bihan I’yn:nobl %ﬂisb@ rdeQS%E\ﬁt(th retlc lesﬁl -?—%x erﬁh &)fg

9- (4- Hydr OWbi#myldﬁdaPéNm%‘t" b bdo kg - 5@%'0%@5 ﬁﬁd’o '8? if chloroform+methanol 5+1)
2- (adeni neRrPo. M, laBHGRY lo)tede 6rGetademate 2. 93 0, 0. 010 nol) was di ssol ved
warm ngsw th tert. butanol (120 n1) l'ithium borohydrlde (1.10 g, 0 05 nol)
was added iERanpd 9-@MydrayD-Hyliexybiijibifyladdmine Stirred at anbient tenperature
for 3 h, water (10 nl) was added and Stirring was conti nued over night.
Ino_pganlc material was 35 filtered off and washed with tert. butanol and
he filtrate evaporat ed"i"Q smal | vol une. Chronmat ogr apfgcogggi | i ca (ethyl
acet at e®+ net hanol + wajer 7+ﬂ+1) af forded pure
9- (4- hydr oxy- 2- hydro;q t u ) adenine. [err] NVR (DVMSO-[err]): [err]
156. 24 (C6); 152.67 50.1 ); 141.84 (C8); 118.88 (C5); 61.18,
58.92 (2 [err]); 44. i\( N); 3336 (CH); ‘32.02 [err]. The starting
mat eri al, was prepared aN QwS: 40 D net hyl
2- (adeni n-9-yl nmet hyl ) succi natq A mixture of adenine (5.40 g, 0.040 nol),
dimethyl Itaconate (8.00 g, Og 51 Egd)_ ﬁgodlu q{lde (55 %inoil, 0.2 Qg)
and dry N, N-di net hyl f or mam de M o [err] and then kept
with stirring at room 45 tenperatgﬁ os_lor 8 days. The precipitate was
fiJtered, washed with dichloronmethan2~('3x15 m) and dried in vacuumto
yield 8.96 g (76 % of dinmethyl 2-(adenin-9-ylnmethyl)-succinate. 1H NWR
[err]; [err] Dinet 4 @denihe-Blyimethyl)shocitie (£o3 16'610'#%! wgscﬁ'ﬁolcd%@ anhing Wil t&lf%utg# N
3.70, 3. 69 (120 m), liBKmtbrohyiFidel (1.18g, 405 M) w o%no fitrdd at ntiVR
[err]: [ ertenpératire 36 3 hlwater4 D roiPwdssdled alz5&mﬁl§ u(ﬂ@@nhnuwgveQ Ht.Grfok am“n%teﬁﬁ wﬁ§4)
141. 01 % CSitered Off antl WasHBEwithEa). butindl add the fiftatOévapdiatiéd to sieft vdiGin aii&hﬁtogrébi!y snsilicd=H) ;
33 30 [ er r {ethylsetate + Hth@noB\Bater 3 82+B)lafforded pure 9-(4-hydroxy-2-hydroxymethyibutyl) adenine.
U 13C NMR (DMSO-dg): 3 156.24 (C8); 152.67 (C2); 150.14 (C4); 141.84 (C8); 118.88 (C5); 61.18, 58.92 (2

CH,0H); 44.81 (CH,N); 38.36 (CH); 32.02 (CH,CH,OH).

The starting material was prepared as follows:

Dimethyl 2-(adenin-9-ylmethyl)succinate

A mixture of adenine (5.40 g, 0.040 mol), dimethyl itaconate (8.00 g, 0.051 mol), sodium hydride (65 % in

oil, 0.2 g) and dry N,N-dimethylformamide (125 ml) was warmed to 120°C and then kept with stirring at room
45 temperature for 8 days. The precipitate was filtered, washed with dichloromethane (3x15 ml) and dried in

vacuum to yield 8.96 g (76 %) of dimethyl 2-(adenin-9-yimethyl)-succinate.

1THNMR (CDCl,); 3 8.28 (s, 1H) H2; 7.90 (s, 1H) H8; 4.54 (ABX system 2H) CH,N; 3.70, 3.69 (2 s, 2x3H) OCHg;

3.46 (m, 1H) CH; 2.72 (d, 2H) CH,COO.

13C NMR (CDCl3+CD3OD): 5 172.39, 171.42 (2 C=0); 155.61 (C6); 1652.91 (C2); 149.87 (C4); 141.01 (C8);
5  118.85 (C5); 52.37, 51.94 (OCH3); 44.10 (CH,N); 41.55 (CH); 33.30 {CH,COO0).

55
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Exanpl e 7.Sodi um et hyl 3-(guanin-9-yl net hy) - 4- hydr oxybut anephosphonat e and
7 isonmer 101 [err] 15

2- Ani no- 6- chl or 0- 9- [ (2- et hoxy- 2- ox PO #3838 Bhosphor i nan- 5-yl ) - net hyl ] puri ne
(VSC 655) and its 7 isonmer (100 ng, 0.29 mmol), dissolved in ethanol (4

m ), water Eksmphd 7 SodimabthdN-(guanindeyimethydi-hydrdxytaitaperihdsphgr@te@6d Triswher was kept at
37C for 18 h. The solution was neutralized by addition of weakly acidic
Anberlite cation exchange resin, filtered, and evaporated to dryness to
give 113 g (quantitative yield) of a crude product. [err]gyNVR (ferr], tert
BuOH, 230 Mhz); 8 8.01 and 7.79 (s, 8H, 7 and 9 isoners)z .

[err]); 3.78 (quintet, 20 TJ[err]); 3.50 (d, [errY), 2. : .3 (m
[err]); 1.12 (t, [err]-OP). [err] NVMR ([err], tgrt. Bu %8

161. 81, 160. ‘sz:, 134 12, 145.5,142.13,114.55, 61 7 /61 A2 | . N sand
45.15 (GHRN); 5/41.91 (CH): 25.59, 25H3§H29pP@H2¢HG Exanpl e 8

sol uti on of 2-am no-6-chl oro-9-[(2-ethoxy-2-0x0-1, 2- gxabhosphori nan
-5-yl)methyl ] purine (VSC 655; 102 ng, 0,295 mMA9 in nol (2 nml), water
(2 m), and 2M aqueous sodi um hydroxide (1.0 m, 2 nmol) was 40 Kkept at
80C f or 453 daysamin@ebiicb-bJ(2-ethéky-2661 2-bxaphdephoriilslyl-nidthiifbuitne AVSTBE)iahdits ¢ Abmérn
exchange r gfioimg, 0.2d nireul)Edissolvsdth ethand) O mil), @ater(Omi) layd Bbatuéons ghdium hgkdrS@id (090 mmol)
3- ((guani n- Svay kepedt BEPL Yor 48 1 Yok sobitjdn wiasuieaipdlicaiiblp eduitiorof wédkdy asitlie Ainbenlie catidneixchahgs
f or exanpl essin/filered, 8d svap@atpd to deynessl togive fi ta d (quewtitative yield) of a crude product.

~Acet ox y 1 NMRR (D9 tirt Bu@bto 200\Mhz)a& &0 1nd 7.4%(s] &%; 7 and Plisomens) t-&0R-{vel ICHEND: méquintet.

t hesprz e CHPRING-3P-(d M@x&ziﬁdﬂéﬂéﬂm gﬁ) s 182(GHC-Ofcording to
L| t er at ur e "6rNMR (O} igreBuOH, 89 MHZ)7818%81, 4¢0. A9 144 By 114,55, 83174/81.43 (EH-OP):
(et hyl aceﬁé@%a“f”ﬁ-m@l'h’r'?emlzﬁﬁ)‘91@3')-25??_(%2F%F?f3@"'§7°ﬂerr] ethyl acetate +
n- hexane 1+1). [er { ‘ 170. 30 (COO; 63.44
[err]; 36. £ramnie§Discdiumsigyanin-oyine CEPNANeNTow N8P ]); 20.51 (CH3). 17
EP 0 34% 133 Bl Di et hyI 4- acet oxy- 3- (acet oxyrret hyl ) but anephosphonate [err]
10 Triethyl phosphite (2.70g, 16.3 nmmol) was added with Stll’ul ng to

2- (acet oxynet hyl ) - 4- bronobut yl acetate - _
N NH2
_ ‘ _

Di sodi um 3- (guanl n- 9-yl net hyI) 4- hydr oxybut aneph sphonage 25 0 terr] A

I
vsc 660 NaO-PCH,CH2CHCH,

NaoC HOCH»

A solution of 2-amino-6-chloro-9-f(2-ethoxy-2-oxo-1,2-oxaphosphorinan -5-yl)methyl]purine (VSC 655;
102 mg, 0,295 mmol) in ethanol (2 ml), water (2 ml), and 2M aqueous sodium hydroxide (1.0 ml, 2 mmol) was
40 kept at 80°C for 3 days, neutralized by addition of weakly acidic Amberlite cation exchange resin, filtered, and
evaporated to dryness to give disodium 3-(guanin-9-ylmethyl)-4-hydroxybutanephosphonate.
The starting materials for examples 7 and 8 were prepared as follows:

2-(Acetoxymethyl)-4-bromobutyl acetate

45
CH20COCH 5
vSC 647 . BrCH.CHLCH
50
CHLOCOCHS

This intermediate was synthesized from 4-(acetoxy)-3-(acetoxymethyl)-butanol according to Literature Pro-
cedure. Yield 97% after flash chromatograpy on silica (ethyl acetate + n-hexane 1+1).
55 TLC R 0.67 (SiO,, ethyl acetate + n-hexane 1+1).
13C NMR (CDCl;, TMS, 50 MHz): 8 170.30 (COO); 63.44 (CH,0); 36.27 (CH); 31.67 (Br-CH,); 30.29 (Br-C-CH,);
20.51 (CHj).
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(VvSC:647, :3.95 g, 14.8 mml) at 180-[err] and stirring was continued at
[err] for 0.5h. The residue was evaporated in vacuum and kept atca. 0.1 nB.
Fl ash chromat ography on silicawith EBO#8 1338t ate + et hanol (9+1) vi el ded
3.36g (709 of product. 15 TLC [err] 0.57 ([err], ethyl acetate + ethanol
9+1). [ er r DieMiviR-dchtoxyr3-(aceltivnetttyQbuldniphosphenate] 170. 37 (COO); 63.22 (CH2OAC);
61.30/61.18 ([err], J 6 Hz); 37.58/37.27 (CH, J 16 Hz); 24.11/21.29
([err]-CP, J 142 Hz); 20.97/20.90 (CH2P J 4 Hz); .20. 46 ?@;6%9 6. 20/ 16. 08,

J6Hz. 20 (2- Ethoxy-2-oxo0-1, 2-oxaphosphori nan-5-y ') met ha
cis-trafis mxture) [err] VSC 648 (1.05; 3.24 mol }! was dl ssol ved |n 16 m
of a 0.5 molar solution of sodi um et hoxi @#=CH200RBRBRCHEGH  The sol uti on
was warmed to [ 81SC| 648d then kept at [err] for 2 h. Afte| evaporation to
dryness in vacuum the residue was extracted with ethyl emgbeden.And
purified by lash chromatography on silica with ethyl acetate + ethanol

(9+1) as el Ueﬁ.%th Ipfidsfhi zﬁk& 3%@{% had fﬁ%i@% 15 238BetbxyHBRYI-Lorbihidbntt o
ratio of 0. iRy, Gl el g t.na;de&?éoecfws %n&.les.&%
[err] NVR (. Brraﬂed in Ve Om?quflas SIQSPRJ mdﬂgﬁica'u&ﬁ)&!@ﬁ cetafd + btharer/¥- 08
- 70. 64/ 704i ec(isygr(ﬂow)afpfddm J 35 18 - 63.64 [err];
60. 81/ 6. 69L6Rﬁ)]573§ib§$ﬂ1§130e(ta[t@#6tiuan@9l?1)_J 6 Hz) 38.87/38.75 - 37.39/37.27
(CH, J6 Hz)ac NMR (BBCI24MS S50 ME3): 87033 (CD);(6B .22 (CHx0AC); 81.80/81218 (CH 8P, QB/H2Y) 37188/37.27
- 21. 38/ 18. §CH,U[168 He)} 24C3-121.29 (CHZ8-R; 12 ¥42 Hefi 20.57/2000GH L [Jeir Hz); 2C463CH;COD)516140/)16.08,
5 (ﬁrormet HglHe- 2- et hoxy- 2- oxo- 1, 2- oxaphosphori nane (racem c cis-trans

ture 40 [err] 45 N-Brom)sucm nlmde (2 67g 15 mml) was added in
p rtion® t¢eEheg - Agtia : isstrap: g
2- 0x0-1, 2- oxaphosphorl nan- 5 yI)rret hanol (VSC 650 1. 944 g, 10 nmol) and
tri phenyl phosphine (3.97 g, 15 mmol) in 40 nl of dichlor Bgor, and
stirring was co$G&fP for 16h at [err]. AL BLQeyapo n in vacuum 50
di ethyl ether (50 m) was added and the m xtufe nd stirred
Vi gor ou# y. The crystallized triphenyl phos- phing oxide was renoved by
filtration and washed with several portions of &her. The conbi ned extracts
were evaporated to dryness and purified by flash chromatography on silica

with ethyl acgicas (1ioses. mml) wa$ didgolved(ih §6 A o a 88 Shofdr £RAiOA of OdiudrthoRadhin tfharfdl.
Gl 5-trags FRd doftic wag whimbd & 50%-&ndBlen Reppdt 37dcTbr2lh. RtdPWapstatdh BldRmdss 28R, the
9F1) . [err JashiRvds] eitrdcled withBinyl 2é3tebd-dhd piliRbdby flaSidHRImatograbHy@h sAIGEGHIER lothyl abétté }
71. 76/ 71. 6 bthérjor@¥1) as éluent. W@id 0.46Dg {7d%) of ¥SC 6500n arfisdnieriG@is-fransPiatidok 036/1.00.
([ err] - O PTLORM®6IEID;; efiyl atebatedietiahold71)10/ 36. 98 (CH, J 6 Hz); 32.13-31.67
[err]; 26. GE/NMR (COCRIMB/SWDBHL:Inalck Bomdr - mihoriscnizl): £272.26/02.05-. 70 34/2052(CHABin 3y, J
([ err] - & P$§ H3); 6218 -B3164 JGH,QK); G0H1/60.69161[36/61.3 (CHHOP, J 8 HE); 38.84/98.75 1 87.39/37.27 (CH,
J 6 Hz); 24.69/24.52 - 23.35/23.18 (CH,-P, J 8 Hz); 23.06/20.48 - 21.38/18.80 (CH,-C-P, J 129 Hz); 16.25/16.15
L '(CHy-C-O-P, J 5 Hz).

5-(Bromoethyl)-2-ethoxy-2-0x0-1,2-oxaphosphorinane (racemic cis-trans mixture

VCS 654 f ~~CH,Br
CH3CHZO\N

“ &

N-Bromosuccinimide (2.67g, 15 mmol) was added in portions to a stirred, ice-chilled solution of 2-ethoxy-
2-0x0-1,2-oxaphosphorinan-5-yl)methanol (VSC 650, 1.944 g, 10 mmol) and triphenylphosphine (3.97 g, 156
mmol) in 40 ml of dichloromethane, and stirring was continued for 16h at 4°C. After evaporation in vacuum,

s0  diethyl ether (50 ml) was added and the mixture shaken and stirred vigorously. The crystallized triphenylphos-
phine oxide was removed by filtration and washed with several portions of ether. The combined extracts were
evaporated to dryness and purified by flash chromatography on silica with ethyl acetate + ethanol (9+1). Yield
1.569 g (61%) of VSC 654 in a cis-trans ratio of 0.7/1.0. TLC Rf 0.57 {SiO, ethyl acetate + ethanol 9+1).
BC NMR (CDCl;, TMS, 50 MHz, major isomer - minor isomer): § 71.76/71.61 (CH,O in ring, J 6 Hz);

&5  60.74/60.62-61.20/61.08 (CH-O-P, J 18 Hz);, 37.56/37.44-37.10/36.98 (CH, J 6 Hz); 32.13-31.67 (CH,Br);
26.66/26.49-25.37/25.23 (CH,P, J 7 Hz) 22.60/20.02-20.90/18.32 (CH-C-P, J 129.4 Hz); 16.13/16.01 (CHs-
C-O-P, J 6.1 Hz).
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2- Am no- 6- chl or o- 9- [(2 et hoxy- 2- oxQ gxaphosphor| nan-5-yl ) et hyl] purine
and 7 isomer ClL VSC 655 [err] A nF&?ﬁPé%PP

5- (br onoet hyl ) - 2- et hoxy- 2- oxo- 1, 2- oxaphosphorl nane (VSC 654 0 353 g, 1.82
mol ), 2- a2dmina&chlone9-R2-ethdxp 29K 1,2-o06 Y0 e

carbonate (0.50 g, 3.62 mml), and DIVF (15 n1) was stirred at_room
tenperature for seven days. Chloroform (30 nl) was adde
afterfiltration, the solution was evaporated to snall vacuum The
resi due® was mpgei ised by flash chromat ography on silic roform +

met hanol 5+1)7 Yreld 0.282 g (45% as a cis-trans and Ng. mi xture.
chforof orm

TLC [err] 0.74 and 0.68 for 7and9|s Il‘{/(Sl
+ methanol 5+1). 20 1 H NI‘&ZFnge W [err] 7.80 and 7.76
(s, I—|8,17and9Isorrer) 54(bro er 341(m [err]; 4.02 (d,
CH2N) ; % 5-2.4 and 2.1-1.7 (m [err])” 1.37 (dt, [err] COP). [err] NVR
([err], TM5, 50 MHz): [err] 159.38 [er]; 153.93 (C4); 143.50 (C8); .
70.91/70.79-69.94/69.79 ([err] inring, J 7 Hz) 61.79 to 61.45 (2 d,
[err]-0O P, JAfhbdidte of 54tombath@)iBlethaky-2-oxd- 1. 2-Mptiosghorifaié S C b8t B363@D1.64mkY, Z-4eh,  J,
6 Hz); 125. % -hbropdring €0.5D32.85imidel), érjhgdrous potdssiimidapbpnaiil0.80 ¢, B(B2 4riinoB,land OME §1554)
([ er r] - C- Ryasstirted gt rbti) temfefatiySfod Bveh AayBSChidréfarmi(30-nil)} wide Bided, atid 4ftepfiltralinpthespiutior
tests Testwds eviiforted tomallowjyme irdvacaim. (The reiduenwdscpufified by kst chromiiogrertly log sBica
Mat r| al s (ahietoform #rorthanol i§#1). Yield Q:202i9@45%) s #{Js-tank pad 1-Diseresirit mixtufeer 1 | ceI | s per
on a MRV&M&" P68 tor 7 and 9y H‘ﬂ'e@sﬂeﬁwzlﬂﬁlomdrmww)?m i ni ng %
\th al el f"b'&M'& aOW @P‘? Hﬁe@réf’q d{,76 {9 '?eh'g %W@gr%g@?%svﬂhﬂﬁ &Pﬁ%ﬁdz
[err] pol yHiBRE4 %aad?r FHICHGHRGHRP): $37 (dia

concent ratﬂ%ﬂ'glR D %g? 0 g?f%é%}gi (%%q% ?g% %ﬁ]’" in
% z 7) )
el I8 EMM B i

10 mi n Zat @Eﬁf) rpmt e super natant is rem)ved and the cell pellet is

anal yzed bygddcsitiys i 1 methanol on glass plates. Human H'V positive serum
dil uted 1'8%&0T—1'—160 i s added and incubated for 30 min at [err]. The plate

i S then warba ik srdomivuids BithSromilali 85 AN SR Ll (PBS) contai ning Ca2+ and
+. Qheep antinunman 40 conjugate (FI1C) 15 added and after a new
I ncubat i ornvdtéials ahdxhéthdds: HRgiAtettionarHoellsw t h PBS. Contrast staining is done
with Evans blue and after drying the frequency of H V antigen containing
cells is det B2 celsid0F celis par wallon 824 wdippte, suspepdddds2 mrRPMHvediurs canteiniug 10 P6 fdfisllobie | .
45 50 55 IJd@rum, 100 pg/mipencillin, 10 pg/ml streptomyecin sulfate and 2 ug/mi polybrene are exposed to HIV (HTLV-IIIB}
35 and different concentrations of the test compounds. The plates are incubated at 37°C in 5 % CO, for 6-7 days.
The contents in each well is then homogenized with a pipette and transferred to a centrifuge tube. After cen-
b trifugation for 10 min at 1500 rpm the supernatant is removed and the cell pellet is analyzed by fixing in methanol
on glass plates. Human HIV positive serum diluted 1:80 or 1:160 is added and incubated for 30 min at 37°C.
The plate is then washed with phosphate-buffered saline (PBS) containing Ca2+ and Mg2+. Sheep antihuman
40 conjugate (FITC) is added and after a new incubation the plate is again washed with PBS. Confrast staining
is done with Evans blue and after drying the frequency of HIV antigen containing cells is determined in a micro-
scope. The test result is shown in Table I.

(chfjo

55
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EP O 343 .133 Bl Table | Concentration [err] for 50 %inhibition
[err] of human imuno deficiency virus nultiplication in cell culture 5
Conpounds EP 0343133 B1
[err] M 10 9- [ 4- hydr oxy- 2- (hydr oxynet hyl ) butyl ] - guanine (VSA 671)
1-10 (-)-9n4- oxy- 2.(hydr px t hyl Yhutyl ]- 15 _ guani ne VSB 647)
0.1-7 (+)-gFﬁﬂgﬁgéroxy-E%ﬁéﬁPgﬁ% ‘?hﬁWéﬁufﬁF]9°gﬁahﬁkalﬂhﬂﬂB( £gp! of
1-5 9-[4- hydroxy- 2- (hydhorgneitphnddeflilcied8y vatenimel tigINSati680)in
10 Table | shows that tRpg;fested,sprmpounds are active inhibitors of HV
virus nul tiprreatron.— 25 1est 1 certutar—toxtertyH—cetrs—2x+06+—=el I's
per plate, are incubated in RPM-1640 nedium containing 10 % fetal calf
serum 70 rapmpomediscillin, 100 ny/l streptonycin and 10nM hepegg in gbsence
or presence of test conpounds. The num 30 ber of celTsS per prate i35
determ ped after48 h. Cells incubated in the absence of test conpounds then
underwent tdwldcdydrexyi-3r bhydyesweetim3000tgéd +s, whi ch are human enbryo
cell's, 1x[epanie@l i¥spes7p)ate, are incubated in Eagle's niniqg pessen-
tial nediuql)s§pﬁk$gp t ed m%t&gﬁgrle's salts, nqn-essential ammno acids, 10
% fetal cal'f 'Serfi " ¥YOXRI¥ RepbY CrRxYR§thYpehreY 1 n and 10 ny/|
st r ept gfnycigmanimeald¥6BCc84dF presence of test conpounds. The ngnpbey of cells
35 per platg_ls rde L ped i eubated in the absence of
testconpouﬁd? gn&gr&gﬁgbggezg%j#¥€ﬁiﬁ%§P§§B%§%¥gf'The results are given as %
i hhj bi tion93~ndae (¥8PtFHB1 cati on when the concentration of theSconpounds
i 57100 [ er 9} [@~hg8Roldk-30( hyd Aabnethiyll ) butyl] - Cel lular toxicity on
\=|9/ and 2 F5QQQ,6gL! s anﬁé(pi tion (concentration [err]) Conpoung
Ho 735

(

F5000 dr oxy- 2- (hydr oxymet hyl ) - butyl ] guanine (VSA 671)
55 (500) 55(1000) (-)-9-[4-hydroxy-2-(hydroxynethyl)- so

gij'{ Xl_ ]hgé;al ?‘2‘&&9!? égfé)%%@ﬁ%dwgounds are active inhibitors of HIV virus multiplication? (100)

Test Il Cellular toxicity - -

H9 cells, 2x107 cells per plate, are incubated in RPMI-1640 medium containing 10 % fetal calf serum, 70
mg/l penicillin, 100 mg/l streptomycin and 10 mM hepes, in absence or presence of test compounds. The num-
] 30  Dberof cells per plate is determined after 48 h. Cells incubated in the absence of test compounds then underwent
two cell division cycles.
F5000 cells, which are human embryo cells, 1x10° cells per plate, are incubated in Eagle’s minimal essen-
tial medium, supplemented with Earle’s salts, non-essential amino acids, 10 % fetal calf serum, 10 mM hepes,
70 mg/l penicillin and 10 mg/l streptomycin, in absence or presencs of test compounds. The number of cells
35 perplate is determined after 48 h. Cells incubated in the absence of test compounds underwent one cell division
cycle. The results are given as % inhibition of cell mulfiplication when the concentration of the compounds is
U 100 pM or 250 pM.

P Table 1I Cellular toxicity on H9 and F5000 cells

% inhibition
{concentration FM)

- Compound__ _ H9 F5000
9-{4-hydroxy-2-thydroxymethyl) -
butyl]Jguanine (VSA 671) _ 55 (500) 5511000)
(-)-9-[4-hydroxy-2-(hydroxymethyl ) -

s butylJguanine (VSB 647) 5 (100)
9-[4-hydroxy-2-(hyd roxymethyl)
butyl]-adenine (VSc 600} 25 (200) 25 (500)
2-(2-aminopurin-9-y1)methyl- .

®  butan-1,4-diol (VSB 212) 20 (500}

75 (500)



butyl ] -adenine (VSc 600) 25 (200) 25
(500) 2-(2-am nopurin-9-yl)nmethyl-_butan-1.4-diol (VSB 212)

20 (500) 75 (500) 20 EP 0 34315R° Bﬁ?‘?%ﬁ?e Il shows that the
concentrations at which the conpounds exhibit toxicities, vastly exceed the
con- centr at iTahtesll shewsithal theondstralions atwihichitiecnompdunds exhibit tbxigities,ivesily pxseed thescogi ven
in Tabl e |centiigns needed @ 30 % Ishibitioncaf Hivimuitiplications s given pdeble | abi | ity was

det erm ned_bydosi ng the aninals (cynonol ogous nonkeys and rats)
mtravenou]'ﬁii/"_'gtﬂtl_(’.ﬂ!ﬁﬂ_'ﬁ!on separate occasions with the conpounds. Bl ood

sanpl es® wer e taken g ropriate intervals for determ nation of
l evel in pl b'°a "f’arsg 'E’"Pﬁb
out based

?H:LB' aPRTGPriF R tﬂ"ﬂ' |
cral bi oavolt g 'y;t ggsa, ik %f%‘m s e e *hemmeg’"r{

[ P [err] % Monkey 20

9-t4- hydroxy 2- (hydroxymet hyl ) butyl ] guani ne (VSA 671)

10 2-( 2-am nopurin-9-yl)nethyl butane-1, 4-di ol diacetate VSC 610)

32 25 Rat JablehjHE oxy- 2- ( hgaabxyiravailphid § by effomeoupdadelqyminéd

11 30 9- 4-acetoxy-2-(acetoxynesiyddibputyl ] guani ne. HO (VSC 640)

20 9-[ 4spropi onoxy- 2- (propi Qpoxy, &hyl)butyl]guanl ne. HO 35 (#SC 641)
19 2-(2- anmpm—ﬁwer'ﬁyﬁéu@nﬁ A=drot—(VSB—212)"

base

%ﬁ’aﬂw&‘ al? (%ﬂff@l?p% PV AR o] U | o

26 40
?// Monkey
W/ 2 9-[4-hydroxy-2-~ (hydroxymethyl)butyf]guanlne '
(VsSa 671) . 10
2-(2-aminopurin-9-yl)}methylbutane-1,4-diol
diacetate (VSC 610) 32
25
Rat
9-[4-hydroxy-2—(hydroxymethyl)butyl]guanine
U " {vsa 671) 11
9-{4—acetoxy-2-(acetoxymethyl)bntyl]guanine.HCl
(VSC 640) 20
9-[4-propionoxy~2- (proplonoxymethyl)butyl]guanlne HCl .
35 (VSC 641) 19
. 2-{2-aminopurin-9-ylimethylbutan-1,4-diol
N (VSB 212) 26
10
’Plasma AUC (area under curve) of compound relative to AUC
after intravenously given VSA 671.
pu .
From the table can be seen how the plasma concentration of VSA 671 is significantly increased after VSA
671 has been given as a 6-deoxy prodrug (VSB 212), and ester (VSC 640, VSC 641) or an ester of 6-deoxy
prodrug (VSC 610).
50
Claims
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
55 .

1. A compound of the formula

21



—_—

Pl asma AUC (area under curve) of conpound relative to Aucumﬂﬁnl‘ml\mwuu\
I ntravenously given VSA 671. 45 Fromthe table can be see

concentration of VSA 671 is signifi cEROB4813ABRecased after VSA 671 Nas been
given as a 6-deoxy prodrug (VSB 212), and ester (VSC 640, VSC 641) or an
ester of 6- deoxabid Sdivs!Bat(théUonddhtitions2DwiitnthdBonipbibdd B foxibilks, Vaelyl eavded the con- -
Contracti ng dehtrdties nédded BIES0 %lnhibitn of HR, multiBlicatiohs ad divenlidtabitlh., SE 55 1. A
conmpound of the fornmula 21 EP 0 343133 Bl Table Il shows that the
concentr at i orest iIhDral\bicavhilabifite conpounds exhi bit toxicities, vastly exceed the
con- centgations needed for 50 %inhibition of HV nultiplications as given
in Tabl e |. Te®talbigavailgpility wasidetanniriell btsiobing the dnin@isdtyndrnalegousimankeys ardyats)intravenously
det er mi ned landdrally oncrepanate eashsinnk with they enmpounds; Gleod samples yeredaken after appropriate intervals

i nt r avenous| frdgieaningtier of grugjevelinplapma Appiseriatepharmacalinets calewations wprs thed sarmiediogdased
sanpl es wer ePntPiERBA coppenirptiop againstiimesgiationshier val s for det erni nati on of drug

| evel in™lasma. Appropriate pharnmacoki netic calcul ations were then carried
out based on plasma concentration against time relationship. 10 Table 1I11
Oral  bioavarkBbel ity of conpowad Heéaevaildd ldsyVEA EdipdindCatgrewnd nkbnkey
20 9-[4- hydroxy-2-(hydr oxyrret-P%I yEAt 44 guani ne (VSA 671)

10 2-(2- g nopurin-9-yl)nethyl butane-1, 4-di ol diacetate (VSC 610) =

32 25 Rat 9- [-4- %
Monkey . _
2 9~ [4-hydrox§-2— (Ihydroxy'methyl Ybutyl1l guanine
(VSA 671) _ o : 10
2-{2-aminopurin-9-yl ymethylbutane-1,4~-diol '
diacetate (VSC 610) e 32
25 .
Rat
9-{4-hydroxy~2-(hydroxymethyl)butyl]guanine
) o (VSA 671) _ ) 11
' 9-[4-acetoxy-2-(acetoxymethyl)butyl)guanine . HCl
{(vsC 640) . 20
9-[4-propionoxy-2-(propionoxymethyl)butyl]guanine.HCl
5 (VSC 641) R 19
) 2-(2-aminopurin-9-ylimethylbutan-1,4-diol '
(VvSsB 212) ' : 26
]
Y Plasma AUC {area under curve) of compound relative to AUC
after intravenously given VSA 671.
45
From the table can be seen how the plasma concentration of VSA 671 is significantly increased after VSA
671 has been given as a 6-deoxy prodrug (VSB 212), and ester (VSC 640, VSC 641) or an ester of 8-deoxy
prodrug (VSC 610). : .
50
Claims -
: Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
55 .

1. A compound of the formula

21



(VSA-671) -
11 9-[4-acetoxy- 2- (acet oxyrret hyl ) b %uanl ne. HO (VSC 'Gﬂ'l“”u !IIII(UIJ J”“'
20 9-[4- propi onoxy-2- (propi onoxyrretﬂ{ﬂ 3B guani ne. HC |
19 2-(2-ami nopurin-9-yl)nethyl butan-1, 4-diol (VSB 212) !
26 40 [err] Plasma AUC (area_ynder curve) of conpound relative to AUC after
I ntravenously given VSA 6718 45 Fromthe table can be seen how the plasm
concentration of VSA 671 i JMicantly increased after VSA 671 has been
given as a 6-deoxy prodr UQ/V 21 and ester (VSC 640, VSC 641) or an
ester of 6-deoxy prodrugl(VvSC §10). 5 dainms Cains for the follow ng
Contracting States AT, GB, IT, LI, LU N, SE55 1. A
conmpound of the fornul 21 N"gp §7343 133 B1 [err] wherein: 15 J[err] is
hydrogen, hydroxy, mercapto or amilno; R2 is hydrogen, ?ydroxy, fluoro,
chloro gr amno; R3 and R4 are |n8§ge tT 12I‘éc“F'r1§gR rom[err] am no,
hydroxy 25 or an ester residue thereof l_ijefr as [err], wherein [err] is
[err] alkyl, arylalkyl, optionally sub'$ wi th one ornore al koxy,
amno, nitrile orsul phonam do groups orone or nore hal ogen atons oran ester
resi due themeash: derived froma carboxylic acid [err], a carbonic acid
[err], @ deuilhgarsyeh,aydredy, reréapolPdmito; acid [err] [err], a sul phonic acid
[err], a ca@eawirsgenGydioyMubrb,chiolo oparfilii@sphori c acid, wherein [err] is
hydr ogen, [ReandR+atedndependérkipseleatedfydm aryl al kyl or aryl, R7 is [err] alkyl,
ary al kyl or aryl, [err] is hydrogen or 30 [err]al kyl and said aryl and
aI kyl groups optionally carﬁ be subsﬁi tuteﬁl with one or nore alkyl,

oXy, 2ani no, -P(OM) ,, —1'>-CH2-P(OM)2,
: OM

amino, hydroxy
25 oran ester residue thereof defined as OR®, wherein R is C,_g alkyl, arylalkyl, optionally substituted with one
or more alkoxy, amino, nitrile or sulphonamido groups or one or more halogen atoms or an ester residue thereof
derived from a carboxylic acid RRCOOH, a carbonic acid R"OCOOH, a double ester of a carbonic acid R7CO-
OCH(R®)OCOOH, a sulphonic acid R”SO,0H, a carbamic acid R’INHCOOH, or a phosphoric acid, wherein RS
, is hydrogen, Cy_7 alkyl, alkoxyalkyl, arylalkyl or aryl, R? is Cy_47 alkyl, arylalkyl or aryl, R® is hydrogen or
/ 30 Cy4salkyl and said aryl and arylalkyl groups optionally can be substituted with one or more alkyl, alkoxy, amino,
nitrile, sulphonamido groups or one or more halogen atoms ,or R3 together with R* is

o]
35 , ]

"’P-O‘
W, . oM
wherein
40 M is hydrogen or a pharmaceutically acceptable counterion; and n is 1 or 2; with the proviso that, when R2 is
amino and R3 and R¢ are hydroxy, R is not hydroxy and in addition, when n = 1, R! is not hydrogen, and phar-
maceutically acceptable salts thereof.
2. A compound according to claim 1 in the form of an optical isomer.
3. A compound according to claim 1 or 2, wherein R® and R4 are both hydroxy.
45 4. A compound according to claim 1 or 2, wherein R3 is

I
- ﬂ(ou)z

and R4is OH or
R together with R4 is

22



nitrile, sul phonam do groups or one or nore hal ogen atons ,or [err]

together with Rdis [err] wherein 40 M i S\M{drogen or a@p] Tmnu“l
acceptabl e counterion; and nis 1 B! t he proviso mmmmum

am no and R3 and R4 are hydroxy, [err] is not hydroxy and % ncadditPon® when
n =1, [err] is not hydrogen, and phar- maceutically acceptable salts
thereof. 2. A compound according to claym1 in the formof an optical

i soner. 3. A conpound according to cl akpad-or 2, wherein R3 and R4 are both
hydr oxy. 45 4. A conpound according.,to claim1 or 2, wherein R3is
[err] 50 and R4is OH or R3 together Wth R4 I's 55 22 EP 0 343 133 Bl
[err] 5. A co%'%ound corrgll qg; f c al 1-4 for use in therapy. 6. A

03
=]

conpound of thH&%P %F? 1-4 for apeut i ¢
and/ or pr OW Q‘ﬁ?e ou% |$£ %% hostfxﬁ::Y??ee ga}rftreaimg&Frﬁpe“jﬁlF aa?l{f)rmp y%ﬂﬁﬁ
host i n, he A orbtr clar ortre c%ﬁ&%&lﬁgdr% Sl%é?lrns%sto claimé
for treal Mentg, AloambuRédoSiing fohsbaad b

accordi ng tsgriptséiforeflichtioh, rr{cfuﬁiﬁé KREA Irrmuné |& ﬂﬂ&sgﬁd"ﬁa‘ﬁgmlbﬁvﬁ%r uses
requiring reve kpharadditicalcbpddiis@mbriding 6 Rk Wéiﬁﬂréd%ﬂtadoﬁlﬁ 6| LR Brdig TRy b FaHHRO
defi ci ency 14 dhtl § PRanfatdutiogllp adckptable darmriér. ' US. 9. A pharnaceuti cal corrposr t1on
conpri sikng as10aa piobeds folgispacktieh df a Sonfpoird@tRéifomador ding to any of clains 1-4
and a.pharnmaceutically acceptable carrier. 15 10. A process for
preparation of a conpound of the formula 20 [err] 30 wherein [err] and
niapye as defined in claim1,Rby A condensing an acyclic side chain [err]

S@}re Wis a term nal Ieavr gro to the N-9 posrtlon of a purine
erivative 40 [err] Nl> :

3

rse tran-

25
CH - CGH - CH, - CH,R

4
(CHZ) nR

U/ s0  wherein R1, R?, R3, R4 and n are as defined in claim 1, by

A. condensing an acyclic side chain

W - CH, - GH - CHj - CH,R?
(CHy) R

where W is a terminal leaving group, to the N-9 position of a purine derivative
'R 1 .
N
S >
&5 .
| » )\N N
R H
B. imidazole ring closure of a pyrimidine derivative thereof of the formula

&5
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B. inmidazoele ring closure of a pyrimdine derivative thereof of the fornula

derivative; 15 G imidazole ring clan@mett urazano- | 3. 4, ofl Ml MEANEINN N
ring of the formula [err] 30 and reductive cleavage of -the furdzarfe *°

ring to a conpound of the formuWa |, wherein [err] is amno; or D
pyrimdine ring closure of an mdazole derivative of the formula [err] 45
in which processes [err] and are ad 0def | ned in claim1 and optionally may
be protected by suitable pr NTQ groups, whereby a mixture of optical

i soners®r a single optical r is obtained and a racemc m xture
obtained is optionally se {nto the optical isoners. 11. Use of a
compound of the fornula gé50 24°NKH EP O 343 133 Bl [err] 15 wherein:
[err] is hydrogen, hydroxy, mercaptd or amino; R2 is hy ogen, hydr oxy,
fluoro, chI oro or anino; R3 and R4 Sfg rn@&pen@% t+yﬂ$fa cted from[err] 25
am no, ﬁydroxy or an ether residue thereg Eflmed as Terr], wherein [err]
is [err] alkyl, arylalkyl optionally sub o 1Bd with one or nore al koxy,
amno, nitrile, or sul phonam do groups or one or nore hal ogen atons, or an
est er resi duaydehfreie Emif&rak @flinb BeiatRe;Car boxylic acid [err], a car boni c acid
[err], @& doubd.@mi@ezbiéFing closure of a furazano-[3,4-d]pyrimidine ring of the formula

- P

\/ 20 /f\\ /J:;.
| : Z\N

R 7 - CHO
25 CHZ - TH - CHz-CHZR3
4
{CH > ) nR
\_/ 30 and reductive cleavage of the furazane ring to a compound of the formula |, wherein R! is amino; or
D. pyrimidine ring closure of an imidazole derivative of the formula
!}‘
35 HN =C \
-N
40 H,N )
2 3
CH, - CH - -
2 ' CH 2 CH 2 R
q
(CH 2 ) n R

45

in which processes R - R4 and n are as defined in claim 1 and opticnally may be protected by suitable

protecting groups, whereby a mixture of optical isomers or a single optical isomer is obtained and a racemic

mixture obtained is optionally separated into the optical isomers.

11. Use of a compound of the formula |
50 )

55

24



of a‘carbonic acid [err] a sul phonic acid [err] a carbamc acid [err], or
a phos- 30 phoric acid, wherein [erg} IS drogen [err] al
al koxyal kyl , aryl al kyl or aryl, R7 § aI kyl, aryl al kyll ll Ilmlu’l a" IHI
is hydrogen or [err] alkyl and said aryl and aryla kyl groups option

nor e halogen atons or R3 together with R4 is

can be substituted wth one 0{ nore al kyl, al koxy, am no, nitrile,
sul phonam do groups or one on

35 [err] 40 wherein M
i s hydrogen or a pharnmace eptable counterion; and nis 1 or 2;
and phafmaceutical ly acce I salt hereof forthe manufacture of a

medi canent for therapeuti and/ pro ylactic treatnent df the acquired

i mmuno defici ency syner i ons caused by viruses requiring
reverse transcriptase for repllcat on 12 Use of a conpound of the formula
accordipg to claim1l in the forn1 pt| i sqner.3 45 13. Use

according to claim1ll or 12 for the ¥re¢tne 7 R ons caused by

H V-viruses. 14. Use according to clal Orgdl2 for the treatnent of

i nfections caused by hepatitis B V|ruses Zénalns for the follow ng
Contracting States: ES, GR 50 1. A process for the preparation of a
conpoung owhéreie f ornul a 55 25 EP 0 343 133 Bl [err] wherein: 15 [err]
i s hydr ogeR! ishydirgen 1ydroxg,meeeqapto ocamirefri no; R2 i s hydrogen, hydroxy, fluoro,
chl or o, or RiishydmgeRBydnny, fiRo,zhlero ormié@endent | y sel ected from [err] am no,
hydpoxy 25R®and Ripredndprendentyssetdcted rdmer eof defined as [err], wherein [err] is
Leyr] al kyl, arylalkyl optionally substltuted with one or nore al koxy

am no, Bitrile or sulphonanldo?group oﬂ)one nore hal ogen atons or an
ester residue thereof derived- 'E)Y) ¥%3? ﬁfld [err], a carbonic acid
d BFco P a sul phoni ¢ aci d

[err], a double ester of a carbonlc aci
[err], a carbanlc aC|d R7NHCOOH, or a gﬂbsphorlc aC|d, wherein [err] is

hydroge f%& al koxyal kyl, arylal kyl or aryl, R7 is [err] aIkyI
aryl Al SR et

d%ﬁm (15 e th ﬁp is c i

aryl al kyl MQKOQP L Bg' :i o&ﬂs o on é?ﬁr& a|kﬁ%pt8pglﬁ®§{ tlfl}?‘i‘g‘% e

al koxy, anymiQ estdrdsk dh OF?I a gggoesbﬂgae&uﬁe es

or [err] t%%&rb&'ﬁca‘t% gﬁ@-l oH'ora hos-

RhAr MBcHU pifeas dcd, WierdiiRe yéroﬁéattﬂ.-&éntyp Qlk erllalﬁyl is O el dSFaidgf &7 hyts ©

t hat, wheng{ghydlogbSor C, 4 alkyl and said aryl and arylalkyl groups optlonally can be substituted with one or more
alkyl, alkoxy, amino, nitrile, sulphonamido groups or one or more halogen atoms or R? together with R4 is

35 : ﬁ |
v S
OM

4 wherein

M is hydrogen or a pharmaceutlcally acceptable counterion; and n is 1 or 2; and pharmaceutically acceptable
salts thereof for the manufacture of a medicament for therapeutic and/or prophylactic treatment of the acquired
immuno deficiency syndrome and infections caused by viruses requiring reverse transcriptase for replication.
12. Use of a compound of the formula according to claim 11 in the form of an optical isomer.
4% 13. Use according to claim 11 or 12 for the treatment of infections caused by HIV-viruses.
14. Use according to claim 11 or 12 for the treatment of infections caused by hepatitis B viruses.

Claims for the following Contracting States : ES, GR

50 1. A process for the preparation of a compound of the formula
85



am no and-[err] and [err] are hydroxy, [err] is not hydroxy—and+A— ——
addition, when n = 1, [err] is not nﬂydroa?%hand phar- maceutically

S0 " Cuhere Wis a torimnal leaving group. to the o Sﬁsl‘fllfllﬂ"'ﬂlﬂﬁllﬂﬂ |

purine derivative 55 26 ER 0 343 133 Bl R [err] 10 B i'mi dazol e°
ring closure of a pyrimdin®&'derivative thereof of the fornmula [err] 25
wherein R Is amno or an anijno deﬂl vative; C imdazole ring closure of a
furazano-[ 3, 4-d] pyri m di [ e formula 30 [err] and reductive

o a cogpound of the formulall, wherein [err]

cl eavage of the furazane ying
Is amno; or D. pyrimdi p#rl ngl.cl osdre of an i m dazol e derlvatlve of the
formula 45 R HN =C 50 érr 0 343 133 Bl in which processes [err]
and n are as defined above and opt\| onal |y may be protegted by suitable pro-
tecting groups, whereby a m xt ur e G, opfi cal CﬂgoﬁeFEZBr a single optical
| soner I's obtained and a racem c mxtur obtagned is optionally separated
into the optical isoners. 2. A process“éﬂgbf\al ng to claim1 for preparation
of a compound of the formula I in the formof an optical 5 | soner.

wherein:

15  R!is hydrogen, hydroxy, mercapto or amino;
R2 is hydrogen, hydroxy, fluoro, chloro, or amino;
R2 and R4 are independently selected from

- q i l
~P(OM),, -P-CH,-P(OM),,
M

- amino, hydroxy
25 or an ether residue thereof defined as OR5, wherein R8 is Cy_g alkyl, arylalkyl optionally substituted with one
or more alkoxy amino, nitrile or sulphonamido group or one or more halogen atoms or an ester residue thereof
derived from a carboxylic acid RSCOOH, a carbonic acid R7"OCOOH, a double ester of a carbonic acid R7CO-
OCH(R®)OCOOH, a sulphonic acid R7S0,0H, a carbamic acid R"ZNHCOOH, or a phosphoric acid, wherein R®
is hydrogen, C,.¢7 alkyl, alkoxyalkyl, arylalkyl or aryl, R is C,.4; alkyl, arylalkyl or aryl, R8 is hydrogen or
/ 30 Cy_4aalkyl and said aryl and arylalkyl groups optionally can be substituted with one or more alkyl, alkoxy, amino,
nitrile, sulphonamido groups or one or more halogen atoms, or R3 together with R4 is

0

i
35 'Il"'o'

U | oM
wherein
40 Mis hydrogen or a pharmaceutically acceptable counterion; and n is 1 or 2; with the proviso that, when R2 is
amino and R® and R# are hydroxy, R! is not hydroxy and in addition, when n = 1, R is not hydrogen, and phar-

maceutically acceptable salts thereof, by
A. condensing an acyclic side chain

45
w-cnz-cu-crlz-cnzn3
4 CHZ) R4
S0 where W is a terminal leaving group, to the N-8 position of a purine derivative
55



3. A process according to claim1 or 2 for preparation of a conpound of the
formula I, wherein [err] and [err] are both hydroxy. 4. A |
to claiml or 2 for the preparationE80343t8®ound of .the f ﬂ"ﬂlﬁwﬂmﬂmm
[err] is 10 [err] 15 and [err] is OHor [err] together wwth*RF i & [8rr§j 5
A process for preparing a conpound according to any of clainms 1-4 for use
in therapy. 25 6. A process for prgbaring a conpound of the fornula I
as defined in any of clains 1-4 for thekapeutnc and/ or prophylactic
treatnment of virus infections in an { maly or man host in the need of
treatmenf. 7. A process for preparing a c@hpoundraccording to claim6 for
treatnent of infections caused by he LU . 8. A process for
preparing a conpound according togélai forgtreatment of infections
caused by viruses 30 -requiring reverse transcriptaseforreplication,

i ncl udi hUm%r.‘irdid%an%{}dr&&f%@%‘ﬂﬂe%?&iﬁv%’t]m‘lre@?&?fr‘.te#otnhnﬁa Bvirus. 9. A
process for preparing phar maceut i cal conmposition conprising conbining, as
active.ingredient, a conpound according to any of clains 1-4 with a

phar maceutical |y acceptabl e cagfier. 10. Use of a conpound of the fornula |
35 40 [err] wherein: 50 [err] is hyggogen, hydroxy, mercapto or am no; R2
i s hydrogen, hydroxy, fluoro, opeRor amno; [err] and R4 are

i ndependent |y sel ected fronfferr]} 28 am no, hydroxy or an ether residue
t hereof defined as [err], ﬁﬁerei [err] - is [err] alkyl, arylalkyl
optignal Iy substituted w t e al koxy, amno, nitrile or

syl phonam do groups or oRe or nore hgl ogen atons, oran ester residue

t hereof #erived froma carboxylic actgl [£rd] .. eqbpar_b(yy' @3acid [err], a
doubl e ester 5 of a carbonic acid [e?rr] ,}a su gﬂoni caacid [err], a
carbamic acid [err], ora phos- phoric acichﬂyhem in [err] is hydrogen

[err] al kyl, al koxyal kyl, arylal kyl or aryl, RV is [err] al kyl, arylal kyl

or aryl

25 wherein R is amino or an amino derivative;
C. imidazole ring closure of a furazano-[3,4-d]pyrimidine ring of the formula

N —

v S

N -
. R CHO
R c H = c H - CH - 3
o | S 2 CHaR
4
° (CHZJnR
and reductive cleavage of the furazane ring to a compound of the formula I, wherein R! is amino; or
D. pyrimidine ring closure of an imidazole derivative of the formula
45
R 1
t
HN ==C\\\
_n -
H 2 N ( 3
CH, - CH - CH., ~
o . 2 ' 2 CH 2 R
(cu,) r
2'n

27



R8 is-hydrogen or [err] alkyl and said aryl and aryl al kyl [
can be substituted with one or m)reﬁ_gl %% al koxy, am no, Imanmﬂ“m'"ﬂ!mur
sul phonam do groups or one or nore 0381 ®oms or R3 toged her W '
10 [err] 15 wherein Mis hydrogen or a pharmaceutically acceptable

count et eri on; imwhichrprgcgsses R~ R andamate gardefined @baye ianchdplignaliyamay be ariotectedstyl suigable pro-

t her eof f or t hdegiegAIgua® wherabysrmbgure pfiplicaliomersiopa sindircaptigabisanier s gbteinesiand a racemic
prophyl acti c tmixure Aisjeed ixortionally separateddnto therprieRb iseaTs.ci ency syndrome and

i nf ecti ons Fg&séamws geprdieg o claimy| for Arepgration\pbe eamppyng gEthe fofifulad in thesfprm of an optical

replicatfon® the formula accordin

) f d of .
claim10 in ?}e%p‘ﬁ@ W%#'&'W%g??"éa‘?z?%&n%g#&”ﬂ%a °ﬂ§%°"5$?f81°&?'ﬂﬂawh%?'ﬁﬁ°rﬁ"§)g‘ or
11 f h ) Ly ' . HLV-vi 3. [
LT or e O Hoil bl 85OV 2 R2 P8 Sp L AR e maf e o "

viruses.,,25 Patentansprilche Patentansprflche fur fol gende
Vertragsstaaten AT, BE, CH DE, FR, GBo T, Li, LU NL, SE 1. Verbindung
der ForQOel | 35 40 [ CH2- CH - CH2 -
CH2R (CK ) R4 C2] nt worin sind: 45 ~FP (@2 Wasserstoffatom eine

Hydr oxy-, Mercapto- oder Am nogruppe; R2 sin Wasserstoffatom eine

Hydr oxygsuppe R¢&siOH 6l uor at om sin Chl orat om oder sine Am nogruppe; R3 und

R4 vonei nanBtpgethenwithiRids g ausgewAhl t aus O 0 50

fl Nl o - P- CH2-P (OM2 -P (OVW 2 0OM

55! /'Am' no-, Hydroxy- oder sinem Etherrest, definiert als OR6, worin Rr sin

47 Al kyl, sin Arylal kyl - wahl weise suiystituiert mt sin oder nehreren

AKoxy-,?Ami no-, Nitril- oder Sul phonawpdgruppen oder nmit sin oder mehreren

Hal ogenat onen oder ei nem Esterrest 29 mEP O 343 133 Bl

I huLll 211212 |I!' 11 lii * C L M S¥ davon, derableitbar ist aus

el. ner Car b Onsa%rﬁpmmpgﬁn%%rcoJégoGLfa%a |nrge’(§§r¥yeo¥élla%\§ Jlﬂgolfltr}s%m 9;3%?4 , el nem
25 8. A process for preparing a compound of the formula | as defined in any of claims 1-4 for therapeutic and/or

prophylactic treatment of virus infections in an animal or human host in the need of freatment.
7. A process for preparing a compound according to claim 6 for treatment of infections caused by herpes
viruses.
_ 8. A process for preparing a compound according to claim 6 for treatment of infections caused by viruses
U/ s0  requiring reverse transcriptase for replication, including human immuno deficiency viruses and hepatitis B virus.
9. A process for preparing a phammaceutical composition comprising combining, as active ingredient, a
compound according to any of claims 1-4 with a pharmaceutically acceptable carrier.
10. Use of a compound of the formula | '

R‘

\ )\ N |
N~
o | o | ,
IN
RZ N t\‘!
CHZ- CH = CM2 - CHZR

4
(CH,) R

wherein:

s6  R!is hydrogen, hydroxy, mercapto or amino;
R2 is hydrogen, hydroxy, fluoro, chloro or amino;
R? and R* are independently selected from

0
55 1l il N
~P(OM),, -P-CHp=F-(0M),

OM

28



Doppel ester der Kohl ensaur e R7COOCH( R3) OCOCH, ei ner Sul phonsaure R7SQ20H,

ei ner Carbam nsaure R 7NHCOCH, eine saure, worin,s

Wasserstoff, C -17-Alkyl, Al koxyalk ﬁ]ﬁ%%{ kyl oder AryI H““‘umnﬁﬁ‘“’“‘“‘
C-1-Akyl, Arylalkyl oder Aryl, Rs SI n Wasserstof fat om oder*sin -

Cl. 3- Al kyl anmb!yﬂrom e Aryl- und 5  Arylal kyl gruppen wahl weise nmit sin oder
mehreren Al ¢ gn ether rgsidus thereof definpdas ORg wherein R® isctonl o iR natyielivlyprtiensir subsiiifed it oned o r
nehr er en Her mgemliexypasminos utsiswor suphenamidg gioupsioneneenmorg hidegeRaiomy s armen nit R4
sin O 10 or an ester residue thereof derived from a carboxylic acid RECOOH, a carpgnic gold (RFOGOQH, gdauble egtprnd
worin M%i rPf%Pé@é'Fgﬁ'Qﬁ’FgPSHﬁRSHE?O'é-uaﬁ"'Hwa'ﬁﬂ%‘%’ﬁ?#%ﬁ%ﬂﬁéﬂ%’éﬁ”&@ éPﬂ°6‘n

i st: und n Rhorjcagigyhersin R ishyqroggn, £y aiky; Alkoxally] | oh BMnR IS Croy Al ARV

0’ R3 und T YRR i3 s Al rouRd gl PO i one
TR R i A R i A s N

phar mazq,ytlsch akzept abl e Sal ze davon. 20 2. Verbi ndung genB Anspruch
| in der Formeines optischen |sonmers. g. Verbindung gemaM Anspruch | oder
2, worin R3 und R4 bei de Hydroxygruppen SI nd. 4. Verbindung gem || Anspruch
1oder2 worin sind: R3 gleich 25 -P=0
oIlf -P COVI)Z und R4 ein OH odor 30 RBMzusamen mt R4 sin 0 11 35 K>
~~~~~~~ #0m 5. Verwendung ei ner Verbi ndung genr M ei nem der Ansprilche 1 bis
4 in der Thaepp €. 40 6. Verbindung der Fornel | genai einem der
Anspr f 2che M isijdrogn éraphirsetmanyiacseplabe coundlicatdnb n ity 10 B)end phambdcautibaiip acceptable
Behe )dl ung sdifsthevéorf fathe vhanlkifattara 6fa nisdicanient foritbrapenic Bralbe prophylagiic Bealhet &f the @cklred
I\gps chen. Tmmiferdefidedey syndimeend ibfastipns cahsed by virusdsedrminiol revegse\remsciiiptdse fot teplizetion.
grun@® von Hebgeed a'vempound oBthe fdanuta avchiding tog daimBAmS i forotof n optical Baeand| ung von
| nf ekt | onen widyUseaceasding tolcleimAQ oY [Writhedneatment ptinfeqtions caysghidilV-pirvaese benot i gen,
ei nschl i egl i ct?- Hessaceasdingtp Flaimi18 ar 11ferthedrestment hidnfeqtions saused pycheprtitis B viruses.
Hepatits-B-Viru- 45 ses. 9. Phannazeutische Zusamensetzung, die als
W rksubgt anz eine Verbindung gemA sei nem derAnsprl i- che |l bis 4 enthit
sowi e ei ner ¥AMAVRAN? i sch akzept abl en Trager.

Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Verbindung der Formel |

U 30
R‘
/N
35 /N( J\ \
I\, a2 \N b}l .
3
© CHo - C‘H - CH, - CH,R
: 4
(CHZ)nR

worin sind:

45 R! ein Wasserstoffatom, eine Hydroxy-, Mercapto- oder Aminogruppe;
R2 ein Wasserstoffatom, eine Hydroxygruppe, ein Fluoratom, ein Chloratom oder eine Aminogruppe;
R3 und R4 voneinander unabhéngig ausgewéhit aus

_ 0 0
50 I |
——P——CHz~P (OM)
il
-—p (0”1)2 oM

55 Amino-, Hydroxy- oder einem Etherrest,
definiert als OR?, worin R® ein Cy_g-Alkyl, ein Arylalkyl - wahlweise substituiert mit ein oder mehreren Alkoxy-,
Amino-, Nifril- oder Sulphonamidgruppen oder mit ein oder mehreren Halogenatomen oder einem Estemest



10. Verfahren zur Herstellung siner Verbindung der Fornel Illimlm iﬁl I mill
O 343' 133 B131l 11t rrererr io* C S * R24
tq 10 E"°3‘3L133Bgcz CH - CHJ*-c Egjm b
P4 worin sind Rl, R2, R3, R4 und n wie in Anspruch | definiert, durch 1s

A. Kondens aiavanrregableithar igkaps dinpr GrsbonghuretREGRQH, pineny(ohlensiitrgesterverpindung RIDCOOH ¢rRA 20
~~~~~~~~~~ (Dogpsgester derKehlepsaure R'GROGHRIOEOGHL e?ﬁﬁﬁb@ﬁ%ﬁﬂ&mﬂw njirggure By

di e N 9- PoSNHEQRH.piner Phesphersayre. \werinsindy B® gleich Wasserstoff, C,.«~Alkyl, Alkoxyalkyl, Arylalkyl oder

R 30 Aryl; R ein Cy_q7-Alkyl, Arylalkyl oder Aryl, R® ein Wassegstofipatom gder §in_Ozy Wpheh flig Aryl- und
Pyri m di ’nd Ylalieyigeuppra wahlwpiprynit &jmodgemehreren Alkyl-, Alkoxy-, Amino-, Nitril-, Sulphonatidgruppen oder

N O -12 - snedermghreren Hajggengtomen supsfituiert sein kdnneny oderR® zusammen mit R* ein

(CH2) n worin R eine Am nogruppe ist oder sin Am noderivat C.

| m dazol - R ngschl uG des Furazano-[ 3, 4-c|? pyri m di n-Ri ngs der Fonnel 60 55 31

10

P 0
I
oM

15 sind, worin
M ein Wasserstoffatom oder ein pharmazeutisch verwendbares Gegenion ist;
und n = 1 oder 2; unter den Voraussetzungen: wenn R2 eine Aminogruppe und R? und R4 Hydroxygruppen
' / sind, daB dann R keine Hydroxygruppe ist und zusétzlich, wenn n gleich 1 ist, daB R! kein Wasserstoffatom
ist; sowie pharmazeutisch akzeptable Salze davon.

[ 20 2. Verbindung gemaR Anspruch 1 in der Form eines optischen Isomers.
3. Verbindung gem&R Anspruch 1 oder 2, worin R® und R4 beide Hydroxygruppen sind.
4. Verbindung gem&R Anspruch 1 oder 2, worin sind:
R2 gleich
25 S 0
]
—P (OM);
und R4 ein OH oder
U 30  R3zusammen mit R4 ein
I
35 T 0
¢ .. oM
o/

5. Verwendung einer Verbindung gemas einem der Anspriiche 1 bis 4 in der Therapie. )
4 6. Verbindung der Formel | gemaB einem der Anspriiche 1 bis 4 zur therapeutischen und/oder prophylak-
tischen Behendlung von Virusinfektionen bei behandlungsbedirftigen Tieren oder Menschen.
7. Verbindung gem&R Anspruch 6 zur Behandlung von Infektionen aufgrund von Herpes-Viren.
8. Verbindung gem&B Anspruch 6 zur Behandiung von Infektionen weger Viren, die zur Replikation reverse
Transkriptase benétigen, einschlieBlich des menschlichen Immunschwéche-viruses und des Hepatits-B-Viru-
45  ses.
9. Pharmazeutische Zusammensetzung, die als Wirksubstanz eine Verbindung gemas einem der Anspri-
che 1 bis 4 enthélt sowie einen pharmazeutisch akzeptablen Tréger. :
10. Verfahren zur Herstellung einer Verbindung der Formel |

30



* ¢ L- M S * LI -ON~5R2N N -

3Reé8ktl onssbal tung des Furazanri ngerPQi?é?q?emol ndung der T{mn "II" Ilﬁ"ﬁ!"lﬂl

si ne Am nogruppe Ist; i5 oder D. Pyrim din-Ringschl.us ei nes

| mi dazol - Deri vates der ForneIR; ~~~~~~ R 2 20 HN -C
25 &> H284 CH2 - CH -CH - CH R
(CH ) R 30 2 n worin

die Fortsfitze RL bis R4 ulFn
durch géeignete Schutz- gr

opti schen | soners oder si

ein spruch | definiert und wahl wel se -
eschutZt sind, wobel sine M schung der
tisches Isoner erhalten wird und
racem sche M schungen wahT wei Se in E{i e optischen |soners auf getrennt
wer den. 35 11. Verwendung ei ner Ver du der Forpgl | R2 fO-~~~ ~
X N 451 Giz. C1C¥2° %Eﬂz S é: 2 (CH2 R4 50 worn
si nd: Rl sin Wasserstoffatom sine Hydrq ¥ 1) capt o- oder Am nogr uppe; R2
sin Wasserstoffatom sine Hydroxygruppe, S|2n uor-, Chloratom oder sine
Am nogruppe; R3 und R4 unabhangi g vonei nander ausgew hit aus 55 32
worin sind RY, R2, R3, R* und n wie in Anspruch 1 definiert, durch
15 A. Kondensation einer acylischen Seitenkette

W - CH2 - CH - CH2 - CHzR
H R4
Y 20 (C 2)n

worin W eine terminale Abgangsgruppe ist, an die N-9-Position des Purinderivates

Rl
N
e e
L/ 80 RZ /RN ﬁ

B. Imidazol-Ringschiul des Pyrimidinderivats der Formel

R
. 10
U/ R
N I/
o BN
R N K
Cz - CH - cHy - cH,R>
4
s | (CH,) R

worin R eine Aminogruppe ist oder ein Aminoderivat;
C. Imidazol-RingschluB des Furazano-[3,4-d]pyrimidin-Rings der Formel

55

31



EP 0-:343 133 BIl 111111 12111112111 11111 11111 C L 0 0

8\/| Am no-, I—Iydro>F<);/-C|(;|(21-erPei( S:DmZEtSher 3B ARt i niert i st Hlﬁ“%t“‘“n‘“m““‘
“ % [TB *

R5ei n Cl4r A kyl, en Alylal kyl, daswahl- weise mt sin ode rerem s

Al koxy-, Amino-, Nitril- oder NSulphgnam dgruppen odor sin oder nehreren
Hal o- 10 genatonen substituidit sihd oder einem Esterrest, der abgeleitet
i st aus der Carbonsfure RP , Kohl ensaur eest er R70COCH, dem

zwei fachen Kohl ensaur eesbt r{*RT (RO OCOOH, der Sul phonsiure R7SQ20H, der
Car bani ffsi ure R7NHOOOH oder \.gj ne

osphorsiure, worin sind: R8 sin
Wasserstoffatom Cl-17- Eﬂ, n AltkoxyaHbyl, sin Arylal kyl oder Aryl fat,

wobei R sin Cll-Alkyl, Arylalkyl odbr Aryl ist, Rs sin \Wasserstoffatom
oder sin O 4-Akyl bst und die besagt&g Argh -umzArQH Ekyll gruppen

substftyjert sein konnen 15 mt sin odor {mehreren Al'kyl-, Al koxy-,
Am no-, Nitril-, Sul phonam d-gruppen odor @'}p )od‘f,k nmehr eren Hal oge- natonen
odor R3 zusammen mit R4 sin 20 2'n ~~~ P -0- On OM

25 worin Msin Wasserstoffatom oderein pharmazeutfsch akzept abl es

Gegeni on i St ; undReduktighbsphltig des Fohazandngesder Verbindupd @er FBtmelU,iwoRC R! ee2@{iiogdppe ist;
Sal ze dawvon, ader Herstellung sines Medi kanents zur therapeuti schen undfoder
prophyl akti scihdgriridiRingsching)eicks dmidezalelietesderd Fommehschwi che- Syndrons und von

I nf ekf f onen aufgrund von Viren, die zur Replikation reverse Transkri ptass
ben8tigen. 12. Verwendung ei neir Ver bi ndung der Fornel genfiB Anspruch 11 in
or;m ei nes optischen |sonersg 30 13. Verwendung gemAi Anspruch 11 oder
12" zur Behandl ung von | nfektitonen aufgrund von H V-Viren. 14. Verwendung
gem | Anspruch 11 oder ¥¥ Fuf.Behandl ung von I nfektionen aufgrund von
Hepatis-B- Viren. Patentansprij R fol gendo Vertragstaaten: ES, GR 35

i 1. Verfahn gur Herstellung ei per Vexbi ndung der Fornel | 40~~~ R
4, 2, ~~N N 3 | ~~~~~ Pt
~~CH -"CH - Ci112 - CH Ha‘%al \ n

2 3

H, - - -
| | CH, C(H CH, CH,R

| (CH,) r¢
/ 30 n

worin die Fortsétze R? bis R* und n wie in Anspruch 1 definiert und wahlweise durch geeignete Schutz-
gruppen geschiitzt sind, wobei eine Mischung der optischen Isomere oder ein einziges optisches Isomer
erhalten wird und racemische Mischungen wahlweise in die optischen Isomere aufgetrennt werden.

35 11. Verwendung einer Verbindung der Formel |
\/ Q!
o N
2 N
R N N
“ l ,
CH,~- CH -~ -
27§ - CHy - CH R
4
50
worin sind:
R ein Wasserstoffatom, eine Hydroxy-, Mercapto- oder Aminogruppe;
R2 ein Wasserstoffatom, eine Hydroxygruppe, ein Fluor-, Chloratom oder eine Aminogruppe;
R3 und R4 unabhéingig voneinander ausgewdhit aus
55
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worin sind: Rl sin Wasserstoffitom sine Hydroxy-, NErcapro- oder

Am nogruppe; R2 sin V\asserstoffaton% Si ne dr oxygr uppe,
Chl or at om oder si ne Am nogruppe; R4 vonei nander ! @!}g‘llﬂnn‘
ausgewahit aus 33 EP O 343133 Bl Ml 1

111 liii 111111 * C L N S * 0 0 Op 11 11 0

-P- CH2-P (OM 2 5 I ] P(OM2

M Ami no-, Hydroxy- oder einemgEt herrest—dsfighgrd (@hs OR6, worin Rs ein
Cl- Al kyl, ein Arylal kyl - wahhwel se substifuiert mt sin oder nehreren

Al koxy-, 510 Ami no-, Nitril-—o8efOM&l phonangdgr uppen odor nit ein oder
nmehr eren Hal ogenatorren oder ei nem Eéterrest davon, der ableitbar ist aus

ei ner Carb sau e RB X em' er erve'{bj ﬂ 51 l 7% nem
Doppel ester m%?fmr" 6&%0— éﬁ e g"dsm g;ﬁéﬁder%%@ﬁ

oi ner en stituiert si
Wasser st of fﬂo | f
a..rAkyl g

17"

Rder inem te r ta S d
Koh OH er ns
ﬁsfa f%r "l. sa Fule mf?% RE it WaseLroant.Y |
15 wobel dig. ,&in’ W r‘ H 3 é{"ﬂ" éﬁ‘cm,- kﬁ'l@ylzﬂl@%demms‘?rl@@m
Al kyl -, Al IW&&)Iersto erer’einI\éh lsturﬁlﬁk Qagteﬂﬂm HR ARG IdrUBpEn subskitdiel? B4 KBnnen
mahr Or € Fl@!‘ln%@ﬁﬁﬁﬁ?e?en%l&s tAIkB)H{' QhninoS Rirfl, SARDRMid-gAEbBEN der i@ ehRrdh Halobé:

0in 0 20  patomen oder R® zusammen mit R* ein 1 || -P -0-"25 sind,
worin Mein Wasser st of fat om oder ei n pharnazeuti ‘sch verwendbar es Gegeni on

|st ,und n =1 odor 2; unter den Vor- aussetzungen: wenn R2 sine
A@/nogruppe und Ra und R4 Hydroxygrupmen sind, dar& dann Rl kei ne Hydroxy-
gruppe Bst und zusitzlich, wenn n glei ch__b_Lst daB Rl kein Wasserstoffatom
i st; sowi e pharmazeutisch akzeptabl e $al ze davon. durch 30 A
Kondensati on ei ner acylischen Seitenkgige W- CH2 - CH - CH2 - CH2R3 4 35
( CE2) nR worin Weine termnals Abgangsgruppe Ist, an die N-9-Position des

Puri nder | vat es
worin M ein Wasserstoffatom oder ein pharmazeutisch akzeptables Gegenion ist; und n gleich 1 oder 2 ist; und

phammazeutisch akzeptable Salze davon, zur Herstellung eines Medikaments zur therapeutischen undfoder
prophylaktischen Behandlung des erworbenen Immunschwéche-Syndroms und von Infektionen aufgrund von
Viren, die zur Replikation reverse Transkriptase bendtigen.

12. Verwendung einer Verbindung der Fonmel geméaR Anspruch 11 in Form eines optischen Isomers.

N S0 13. Verwendung gemaR Anspruch 11 oder 12 zur Behandlung von Infektionen aufgrund von HIV-Viren.
14. Verwendung geméat Anspruch 11 oder 12 zur Behandlung von Infektionen aufgrund von Hepatis-B-
Viren. .
Patentanspriéhe fiir folgende Vertragstaaten : ES, GR
35 ;
1. Verfah:r' n zur Herstellung einer Verbindung der Formel |
40 3
45 . )I > I
# - - - 3
CH CH CH 2 CH 2 R
(cH,) R
50 2'n

worin sind:

R1 ein Wasserstoffatom, eine Hydroxy Mercapto- oder Aminogruppe;

R? ein Wasserstoffatom, eine Hydroxygruppe, ein Fiuoratom, ein Chloratom oder sine Aminogruppe;
85  R3und R4 voneinander unabhéingig ausgewdhit aus



\\ \

40 ' - R 45

R © H B. Imdazol -Ri ngschl ul des Pyr| m di nder

50 55 34 110 R5 PO3MIIBBY N 2 cﬂ;mnm"l m"l
10~~~~~~~~~~~ (CH2) n Rworin R sine Amnogruppelst o]

Am noderivat; 15 C. Imdazol -Ringschlug des o

Fur azano-[ 3, 4-d] pyri m di n- Ri ngs der Fornel [N O 20 [R2N - CHO R

~~~~~~~~ | 25 e P——CHy—P (ONDL] 2 - CH - CH 2-
"CH2R3 (CH) R 30 und Red!!kt i onsspal turly des Furazanringes der

Ver bi nduﬁg der Formel 1, worTh F¥e ne Am riogruppe |st; oder D
Pyrimdin-Ri ngschl uS si nes | m dazol - Derl vat es der For rrel 35
Rl HN4 ==C ﬂmm CH2R 45

d I Nl un
b ““”“ﬁﬂ a;;g e
M SChung de&ﬁ?&ﬁ st §I§ I8l Eélr istalis em | em@r%‘oﬁlo %Neli'gé};

erhal ten W 4

auf get rennt elﬁéb Qnins%u Qﬁﬁh&ﬁ d gl 5hﬁlb 5 i $AFC,_-Alkyl, Alko-
ei ner Ver bl LR, ARy BBy, IR biR c,_,,-AFkWAH'IQkJ‘S‘u%PR«EI R°e% WhscersiiHERBm oder ein C,_yz-Alkyl,

wobei die Aryl und Arylalkylgruppen wahlweise mit ein oder mehreren Alkyl-, Alkoxy-, Amino-, Nitril-, Sulpho-
namidgruppen oder ein oder mehreren Halogenatomen substituiert sein kénnen, oder R® zusammen mit R* ein

~ 0
~ = |

p
|
0

0
™

25 sind, worin _ L _
M ein Wasserstoffatom oder ein pharmazeutisch verwendbares Gegenion ist; und n = 1 oder 2; unter den Vor-
aussetzungen: wenn R2 eine Aminogruppe und R? und R4 Hydroxygruppen sind, daR dann R? keine Hydroxy-
gruppe ist und zus#tzlich, wenn n gleich 1 ist, daR R' kein Wasserstoffatom ist; sowie pharmazeutisch
. akzeptable Salze davon. durch
N\ 30 A. Kondensation einer acylischen Seitenkette

W - CHy - CH - CHy - CH,R?
35 (caz) R*

\/i worin W eine terminale Abgangsgruppe ist, an die N-9-Position des Purinderivates

Be®

B. Imidazol-RingschiuB des Pyrimidinderivats der Formel
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3. Verfahren gemass Anspruch | oder 2 zur Herstellung einer Verbindung der
Formel 1, worin R3 und R4 beide Hydroxysg:;]u pen sind. 55 J,Hﬂﬂ"’ﬂﬂlﬂl"ﬂﬂm,
genfiss Anspruch | oder 2, zur Her sEBI9] ﬁ’gﬁ"nerVerbi ndung "AER 4 I
worin sind: R3 gleich 35 011 P (OM2 5 und R4 ein OH oder R3 zuSanher
mt RA ein | On On 15 5. Veriahren zur Herstellung ei ner Verbindung genass
ei nem der Ansprliche | bis 4 i n rder Therapie. 6. Verfahren zur Herstellung
ei ner Verbi ndung der Fornel | denfissigl nemder Anspruche | bis 4 zur the-
rapeutischen und/ oder prophy] sohBn Behandl ung von Virusinfektionen bei
behandluﬁgsbedurftigen Ti ergn od Menschen. 20 7. Verfahren zur

Her stel l ung ei ner Ver bi ndunaé\em‘i ss Anspruch 8 zur Behandl ung von

| nf ekti onen auf- grund v R Ggn. 8. Vervahren zur Herstellung

ei ner Ver bi ndung gemi ss AnSpruch 6 zut Behandl ung von I nfektionen wegen
Viren, dpe zur Replikation reverse T¢#nskrdpt-ases enaiH_@®n, einschliesslich
des nenschlichen I munschwi - cheviruses unt des patits- B-Vl ruses. 25

9. Verfahren zur Herstellung el ner phar na&"eﬂuﬂﬁhe Zusamenset zung dur ch
Konbi nati on el ner Verbin- dung genass ei nem der Ansprriche | bis 4 als

W rksubst anz worth RéineAmifdgrippeistadérismAindlierigdtt abl en Trager. 10. Verwendung
el ner Vesbi nd@nigidaenl-Ringschieft des F@zanb-[3,4-d]pyrimidin-Rings der Formel R2N CH2- cli

CH2 CH R 40 (CH2J R4 2 n
worin sind RL ein Wasserstof fgyom. eine Hydr oxy-, Mercapto- oder

Ami negr uppe; |
v}) /U\/N

” I PE

X

l‘;-CHO

CH. - - - 3
2 ~ CH - CH,-CH,R

25
I 4
CH
{ 2) nR
L 30 und Reduktionsspaltung des Furazanringes der Verbindung der Formel I, worin R! eine Aminogruppe ist;
oder
D. Pyrimidin-RingschluB} eines Imidazo!-Derivates der Formel
35 R 1
{
\/ HN —= C\
—N \
. )
HN t
CH, - CH - - 3
2 : CH 2 CH > R
© | (ck_y_r?
2'n
worin die Fortséitze R bis R4 und n wie in Anspruch 1 definiert und wahiweise durch geeignete Schutz-
gruppen geschiizt sind, wobei eine Mischung der optischen Isomere oder ein einziges optisches Isomer
50 erhalten wird und racemische Mischungen wahiweise in die optischen Isomere aufgetrennt werden.
2. Verfahren geméss Anspruch 1 zur Herstellung einer Verbindung der Formel | in der Form eines optischen
Isomes. :
3. Verfahren geméiss Anspruch 1 oder 2 zur Herstellung einer Verbindung der Formel |, worin R3 und R4
beide Hydroxygruppen sind.
55 4. Verbindung geméss Anspruch 1 oder 2, zur Herstellung einer Verbindung der Formel I, worin sind:
R? gleich
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45 R2 ein Wasserstoffatom el ne Hydroxygruppe, ein Fluor-
ei ne Am nogruppe; R3 und R4 unabhangi g vonei nander ausge ‘“ lﬂ“imnﬁ
0o -P-CH2-P OM 2 -P ?b@msm

Hydr oxy- oder elnem Etherrest, derdefinlert istals 0?6 vvor| n R5 ein

C -A kyl, ean Arylal kyl, das vvahl wei s§ mt ein oder nehreren Al koxy-,

Am no-, Nitril- oder Sul phonam dgruppem odor ein oder mehreren Hal o-
genatonen substituiert sind oder einemrESOdr est, der abgeleitet ist aus
der Carbonsaure ROCOOH, dem Kohl ensaureester R?OCOO—I dem zwel f achen

Kohl ensaﬁJreester R?COOCH (R8) OCOOH, der Sul phonsaure 36 EP 0 343 133 B1

1 111111 B‘i‘i"?;”Lf‘i I'Il * C L M S R7SOLOH, der Carbani nsguro
R7NHCOOH . odEP8Mfren B §sy rhorsaure worln sind: R8 sin Wasserstofratom
ClirAkyl, gin Al koxyal kyl, ein Arylal kyl oder Aryl Ist, wobel R7 ein
gl.rA kyl, Arylalkyl odor AryI Ist, R®gin V\asserstoffatom oder ein

C -A kyl I'st und die besagten Aryl - und Aryl al kyl gruppen substituiert sein
k8nnen mit sin odor nehreren Al kyl-;—APkox9=7—Ami no-, Nitril-

Sul phonam dgruppen oder ein oder rrehrerlen Hal ogena- 5 torren odor Ra
zusammen mit R4 sin 0 11 10 - OM -P-00 |
OM wori s M ei n Wasser st of fatom oder ein pharnmazeuti sch akzept abl es Gegeni on
i st; und n gl siveHlahtenaaitHersilling leinerMatbindiing gpin&ss Binars ddrARSpHichdifig4 ialabreThapia e
davon, zur Heé.3eddhteniagr Hetstelheg kinel Viedhmurg derFomel ilgemdss einérh 8« Aespriahet toiezur the-

pr ophyl akt i rerehiischeBeiriovet opylaktisshenBabandigngion VimsinfalliohrndelhehaByiurg stesdirftigend ievepn
|.nf &kt i onerpdenMegecherd von Viren, die zur Replikation reverse Transkri ptase
b%ﬁ8t igen. 117 Ve@hmwtmgﬁ%m@mewwdmmg\ﬁﬁeﬁnsm fhapr Bebandiangryes fhyfektianen auf- | n
For m si nes 9&{5‘&’ vadieeesVEer s. 12, Verwendung genma& Aspruch 10 oder 11 zur
Behand! ung vob VFWWP’&?@F?"‘H‘EP%@UH’H'“%MW#MSP’E?\"szg@gha"d"‘“gl’sn' PoRaMEgRtg
gemaM Anspr dipFuryppyikation reverse hapsiripipsq hendlignn. ?"??F'@'Rﬁs\"i'}ﬁéﬁm%‘lff'ﬂ?ﬂﬁﬁﬂ“%?hw“'

Hepati s- B- '?‘73 ? ‘%‘E 25 Roven%cat Lon Kl%ﬁl Et.a
az bin einer Verbin-
contr aC ntd?mg em?ihzt?%m er Anspriiche blsiﬁlsvﬁg délne {gbutlsc akiée blen Tréger.

10. Verwendung einer Verbindung der Formel |

U/ 30 al
AN
N/ l \
35 I
R N “I’ '
b CHZ- CH - CH2 - CRZRB
p (CH.,). &%
27 n

worin sind _
R1 ein Wasserstoffatom, eine Hydroxy-, Mercapto- oder Aminogruppe;

45 R?ein Wasserstoffatom, eine Hydroxygruppe, ein Fluor-, Chloratom oder eine Aminogruppe;
R3 und R* unabhéngig voneinander ausgewéhit aus

0 o
i I
50 o ——p——CHay—P (OM),
i
—P (OM), oM
1

55  Amino-, Hydroxy- oder einem Etherrest, der definiert ist als ORS, worin RS ein C.g-Alkyl, ein Arylalkyl, das wahl-
weise mit ein oder mehreren Alkoxy-, Amino-, Nitril- oder Sulphonamidgruppen oder ein oder mehreren Halo-
genatomen substituiert sind oder einem Esterrest, der abgeleitet ist aus der Carbons8ure RSCOOH, dem
Kohlens&ureester R"OCOOH, dem zwelfachen Kohlenséureester R“"COOCH(R8)OCOCH, der Sulphonsdure
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1. Conpos6 de formule |I: 30 35

CH2- CH - CH2 - ClzR dans laquelle: 45 Rl est un atogﬂu m&ﬂw“m
group. hydroxy, mercapto ou ami no; FEO¥SA3YBI at one d' hydr

de chlore, un groupe hydroxy ou am no; R3 et R4 sont |ndependamTent choi si s
parm - P( OW20,0H; &or Ceibaimigs@iie R7NIGPOCHbdeo giné Pltbsphosséiurg worin sind: Rhein WassastoGatorer

de ceux-ci @eaFAlk/, eisrilkoxyalikyl.crincAnBNE| oddedny ist.ngbel R7 8t CesAlky nArgalioipder Aryllist] RE einn
Cl- , aryl Wdspdrgioffatomnderein G Alkyl st bl die heSagten Awyl- und Arylaliignppen substityied agiekdnnen

al coxy, aminmmiiejn adertmehtesen Alkyls Akdxginamingl Nitgh Sulphapamigdruppereadpisineddermebreren Halogena-

d' hal ogénedomanederiR® p@einten mitR%ain de ceux-cl derive d' un acide carboxylique
R8COCH, d'un acide car- 37 EP 0 343 133 B1 Cltintl
111111 11 11111t 1 1111 bonique R70COCH, d'un eater double d'un acide

car boni que R7CO2CH(R8) 0OCO2H, d' un aci de“ sul foni que R7SQ20H, d'un acide

car bam qﬁe R7NHCOOH ou d' un aci de phasyfhoriygue, dans |esquels R6 est un
atons d'hydrogbne, un groups al kyle en Cll'? al coxyal kyl e ou aryle, R7 est
un groups alkyle en CL.17, arylalkyle quqaryle, R8 est un atons d' hydrogene
ou un groups al kyle en Cls13 St ces groupes aryles et arylal kyl es peuvent 5

event uel | engal M%%ss%&%&tb%&?eﬁﬂfﬁndi&hn&ﬂa%bﬁdn& éﬁ rﬂa&%’t’gﬁdﬁmgﬂwh%é‘er Rk GRXY
Nitrilessu phbtnblfEh S&e &éble‘%hlz%a Lrat ﬁélgtﬁluﬁgt%ﬂe kjﬂﬁ @Qﬁ-’lﬁerap%hséﬂ@n fdidder
avec R4 un gphHdkisciidh Hehandmntrdel 8lbrBaner AnndnSchivadhE-SAIRIE uti VO RfeREbRSH aufdrmt Yon
contre-| on \me.geatzatﬂeﬂgkmnméregrrgtgkﬂbuspmsm&eut|que et neast | ou 2; a
candj tion quett. Verwéngue eRér viiinduiy deF Fonpe gamstmchqumRanemes%ns%musomars

gk% pe hydr ox12. Vétwerdenggeinst AspruchiT0 dgibion [26r Beyiahdinig/vof Infeliiithertiafgiind Son HIGVBEIE N
= Rl 2he so0f3 Vgwenduny geimdSranspiubly tir cigrettezur Beharslitisg wblirgektianen edfgriundojon Hepatis-B-
accept abl edirdmi poi nt de vue pharnaceutique. 2. Conpose sulvant |a

revendi cation | sous la fornms d un isonere optique. 20 3. Conpos6
sulvant |la revendication | ou la revendlcation 2, dans lequel Ra et R4 sont
tous | es_ ddipyensications ps hydroxy 4. Conpose suivant la revendication 1 ou

| a revefdi cation 2, dans equel R3_est
Revendications pour |es ats contractants sulvants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL,

1. Composé de formule I

U 30

R‘

_ N
" N \ - \ . l
U 2 "%N N
3

CH,- CH = CHy = CH,R

4

dans laquelle:
45 R! estun atome d’hydrogéne, un groupe hydroxy, mercapto ou amino;
R? est un atome d’hydrogéne, de fluor, de chiore, un groupe hydroxy ou amino;
R? et R* sont indépendamment choisis parmi
50 8 o .
-p (OM) 2 "'?_“'CH: 'P(OM) 2s
oM
amino, hydroxy,
85  ou un résidu éther de ceux-ci défini en tant que ORS, dans lequel RS est un groupe alkyle en C,_g, arylalkyle

éventuellement substitué avec un ou plusieurs groupes alcoxy, amino, nitrile ou sulfonamido ou un ou plusieurs
atomes d’halogénes, ou un résidu ester de ceux-ci dérivé d’un acide carboxylique RECOOH, d'un acide car-

37 -



o avec s 5 camers T TR
forms avec R4 un group. 21-0- : ose _suivan un -
S p F?ﬁ% Ldenformtl e

revendication | a 4, pour |'utilisa 3Pﬂ6rapbe.- 6. Conpeset (
| suivant |'une quel conque des revendications | A 4, pour |"'utilisation
dans | e tr apeniaue OQFhB'PaE%ﬂth@Ede"ét 4cida carbenisig REGACHRHOGOA], il eddei sifidiique
viral es che%S9aOlhsiun agidn sarbamigue RIVKEPAH 96 d'ur adide phesplrtiquendans lesquels B est uiy atome
Conpos6 sui §ayfospne. ynaupealkyla enGrrsaleoxyaikylp au aryiey R estiip grogpeialisie en Comgryialkyle ou
provoquegs AP &t uy plome d'iydroging oy wrgroups alkisnfoacet cesiorups aivies ekaptsiiolies pauvesh 6
pour I'e fraPteRHelAmen) st qubstiuse.arec i uRislowe soupsa elkde sloplyr nitle a6 saramidaret e
reverse traﬂgﬁj“é‘%f%édwnﬂ'eur repl !l cation, conprenant |es virus
d' i munodef PEFEHTR AYPGRAIHECUEe | e virus de | ' hépatite B. 45 9.
Conposi ti on pharnaceutique conprenant ep tant que conposant actit, un
conpoeb gui vant |'une quel - conque des §evend| catfons I A 4 et un support
acceptabl e du point de vue pharnaceutigPe®=~10. Procede pour |a pr6paration
d' un conpose de fornmule | 50 55 38 502 Vv f O~~~ c CHa-a - CH?2
C eH 21t 10 4~
(CH2) n danganbtmreuee! e R1, R2, R3, R4, R6 et n sont tels que dMnis dans |a
revendi cat i Mastln atpmé d'fykirogéne ou fn corPélidR zartabit iuPoikt i v PralmaRedtigleS! 2 €
acycl i que Vetn-est 1@i2; a eondilibn que, [dréque RZd3Bun2fbupe amino et que R? et R* sont un groupe hydroxy, R!
(CHO nR4 duerssit paaguigrolre hydrs bt quadepiual Ifrsqu @ =IT) RiGlb sofiPas LrfatonI 'y @egshs, @rdebkdl
d' un; der i v6dechelutchageentabiee d@poirtile B© piarmdceutiqed. ur e du cycl e i m dazol e d' un
dQU’/Va de pyr Rrforipers suivant lg raveridigation 1 sous la forme d'un isomére optique.

20 3. Composé suivant la revendication 1 ou la revendication 2, dans lequel R3 et R* sont tous les deux un

groupe hydroxy.
4. Composé suivant la revendication 1 ou la revendication 2, dans lequel R3 est

2 - P(OM);

.
»)

. et R4 est OH,
U/ 30 ou R3forme avec R¢ un groupe

L
by

\/; 5. Composé suivant I'une quelconque des revendication 1 & 4, pour I'utilisation en thérapie.
6. Composé de formule 1 suivant I'une quelconque des revendications 1 4 4, pour l'utilisation dans le trai-
tement thérapeutique et/ou prophylactique des infections virales chez un hdte animal ou humain nécessitant
40 un traitement. _
7. Composé suivant la revendication 6 pour le traitement d’infections provoquées par les virus de I'herpés.
8. Composé suivant la revendication 6 pour le traitement d'infections provoquées par des virus nécessitant
une reverse transcriptase pour leur réplication, comprenant les virus d'immunodéficience humaine et le virus
de I'hépatite B.
45 9. Composition pharmaceutique comprenant en tant que composant actif, un composé suivant I'une quel-
conque des revendications 1 & 4 et un support acceptable du point de vue pharmaceutique.
10. Procédé pour la préparation d'un composé de formule |
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365R‘y o R~ K>

~~~~~~~~~~ 10 40 CH2 - CHi '
{(CH) 2n dans | aquelle R10 est un grpoouspj% gﬁno ou un derldﬂlw !l elm””",

fermeture du cycle imdazole d un noyau furazano-[3,4-d]p

formule 50 55 39 EP O 34%,.\133 B13 343 133 Bl | ~~~~~ 1111111
huGL1l [11Jl 111111111*c y S *t4-02 I N C Ji HO
R~~~ CH1~ - CH2,
| tCH R4 Zn et coupur r 6d
dane IaCTueI |l e R1 est un gRoups

tric u noyau en un corrpbse de formule 1,
m no; /ou 15 D. fermeture du cycle

pyrimdi ne d un derive | ormule R1 20 Ni
C 'S, ~~~~mmmmmmm , 25 gt \ H

3 2 CH2 -CH -CH % cbg, 2L @.} wR 30 dans | esquel s
proced6g, R A R4 et n sont tiss quezdeﬁ ni s d s la fevendication | et

peuvent ftre 6ven- tuell enent proteges msur |d3$ groupes protecteurs
convenabl es, de facon A foumr un nel.ange 4" soneres

dans laquelie R1, R2, R3, R4, RS et n sont tels que définis dans la revendication 1, par
15 A. condensation d'une chafne latérale acyclique

| | W~ CHy - GH - cn2 - cH,R}
W " : (cu,) RS

dans laquelle W est un groupe terminal mobile, en positioﬁ N-9 d'un dérivé de la purine

B. fermeture du cycle imidazole d’'un dérivé de pyrimidine de formule

35 R‘
10
\/ R
N Ny
o S l
sz N bim _
- - L] 3
CH, (iu CH, = CH,R

dans laquelle R1? est un groupe amino ou un dérivé amino;
C. fermeture du cycle imidazole d’'un noyau furazano-[3,4-d]pyrimidine de formule
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etre eventuel | ement separe en isomergs optigyes.. 35 11| |“|"|I|"IH mﬂ“””“l
. " S *
d' hydrogbne, un groups hydroxy® serQapto ou am no; R2 est un atone

optiques ou un isonbre optique unique, |e nelange rac6m gue obtenu ifuvant
de' un -conpose6 de fornule |I: 40 R2S N 45 wuius! LW

3 CH 2 C' CH2 CH 2R 50 dans laquelle: RlL est un atone

d' hydrogene, de fluor, de chl uh group. hydroxy ou am no; R3 et R4 sont
i ndependanment choi si s parm 1

3431133 Bl 1 111111 * LI M S * -P(OM2 . -]P-CH2-P-(OM2 .
am no, hydroxy, 5 = 6 am no, hydroxy, ou un
rési du et her de ceux-ci i ni¥n t 2t =OBOOR5, dans | oquel R6 est un
groupo al kyle en Cl14, arylal kyle 6veht uel | enent substi tue, avec un ou

pl usi eurs groupes al coxy, anino, nit®Hhe=oGHsu @rdRbu un ou plusieurs
10 atonmeg d' hal ogenes, ou un residu ester de ceux-ci rivé d un acide

car boxyl i que ROCOOH, d'un acide car- boni qeq K7 , d' un ester double

d' un aci de carboni que R7CO2CH( R8) OCO2H, d''un &di ds sul f oni que RTSO20H, d'un
aci de carbam que R7NHCOOH, ou d'un aci de phosphorique, dans |esquels Rs est
un atono d' hy etrogmreaéduatricegiutiyas ealrkeompossde fGirdule |, dns USRS KNBsEUN gRupe amitoy e OU
aryl e, RF est Dulempturafusydd tyyinidinediur(diérivisimidadle-de forhdte/| e ou aryl e, R8 sat un
atons d' hydrogbne ou un groups alkyle en CG1 3 St ces groupes aryl es et

aryl al kyl es 15 peuvent eventuell enent OQre substitu6s avec un ou plusieurs
groupes al kyl e, al coxy, am noa‘ni trile, ou suilo- nam de ou un ou plusleurs
at ores d' hal ogbne, ou Rs forns avec R4 un groups 20 |-0- OM 25 dans | equel
Mest urf?atons d' hydr ogdité ’-'U'ucgqcontre-i on acceptabl e du point de vue -

phar maceut i que; /ll:>

* _ HzN { H aa
. CHZ - C‘H - CHZ c 2
. 4
(CHzlnR
N s

dans lesquels procédés, R' & R¢ et n sont tels que définis dans la revendication 1 et peuvent étre éven-
tuellement protégés par des groupes protecteurs convenables, de fagon & fournir un mélange d'isoméres

-optiques ou un isomére optique unique, le mélange racémique obtenu pouvant &tre &ventuellement séparé
en isoméres optiques.

35 11. Utilisation de’un composé de formule | :

N
45 R \ - 3
CH,= CH = c:l-(2 - Cqu
4
(CH 2 ]. nR
50
dans laquelle:
R! est un atome d’hydrogéne, un groupe hydroxy, mercapto ou amino;
R2 est un atome d’hydrogéne, de fluor, de chlore, un groupe hydroxy ou amino;
R3 et R* sont indépendamment choisis pami '
&5
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et n set |-ou 2; et des sels de celul-ci acceptables du point de vue :
phar maceuti que pour l|a fabrication d un npdi canent pour '
t hér apaut | que etl ou prophyl acti que ﬁ°§%‘&?8ﬁe i mMunod6f i H»I“m‘ mmmm I“e“l
d' i nfections provoquees par des Virus requé6rant une reverse trfanscr!ptase
pour |eur replication. 12 Utlllsatlon d' un conpose de fornul e

sui vant | a revendlcatl 11 sous nB d' un isonere optique. 13.
Utilisation suivant ca. mm)lga, amirendiydroixgn 12 pour |e

trai tenent des |nfect|ons pr gfees par des virus H'V. 14. Utilisation
sui vant fa revendication 11 ou I evendi cation 12 pour |e traitenent des

I nfections pr.ovo “g¥6es par des V|rus de i hepatite B 35 Revendicatlons

pour | es Et no' eacP-S @n?que%ﬁs d slé']tm ggt Pp% Ie en {.f r%r E‘;tgl on

d' un composp de Torpule | 40 RI R ~~"~~~

n su i roupes al U SuUl namldo sleurs
2 b.l1l. " 10 tome ﬁla& |§8I' facl %&gg g n ac ide car-
d" hydr 0g€Nnepyy, oub[set{lfﬁaa@?d suI que
d' hydr OgbneRTS I-i L!‘dﬁﬁmd & FINHE DD 9U9§a onQdé m uel %
I ndependammggyy 'gﬁ:uﬂadikgbe » ,alcgﬁ:lgle:}’fra lo R7est un groupe alkyle e C1_1 \

11| 11| |1 | Ihlk IJ u|ai|yle|, HdstunGtomehh gén un gra( I en % set ryla%
OM am nas A dentiilerhdht &t ShsissCy %Iuﬁmgrﬁdp benélcogw ah@Bnitilé! du

dans | equel nafide®6 bin mnare&uaﬁmaémosedan aryl al kyl'e _ o
event uel | enguresenas bvek R6undgrsipe UN ou pl ul siurs groupes al coxy, amno, nitrile
o;ﬂpylfonan1do ou un ou plusleurs 10 atones d' hal ogbne, ou un residu ester

nt

d oux-ci dérive d' un acide carboxylique ROCOOH, d'un acide carbo- nique
RFOCOOH,2d' un ester double d' un acide c§ boni que R7TCOR2CH( R8) OCC2H, d' un
aci de sul foni que R7SQ20H, d'un aci de caphga que R7NHCOOH d' un aci de
phosphori que, dane |lesquels Rs eat un a d' hydrogene, un groupe al kyle
en Cl. 17 alcoxyalkyle, aryl al kyl e ou aPﬁrg, RT eat un groups al kyle en
C1l.7, - Ialﬁéle ou aryle, R& est un atom d hydrogene ou un groups

al k Ie en qy ces groupes aryles et aryl al kyle
y est un atome ghyd%géne%u un oong{e-lon acceplable)(iu point)(/ie vue pharmaceutique;

et n est 1 ou 2; et des sels de celui-ci acceptables du point de vue pharmaceutique pour la fabrication d'un
médicament pour un traitement thérapeutique et/ou prophylactique du syndrome immunodéficitaire acqi:is et
_. d'infections provoquées par des virus requérant une reverse transcriptase pour leur réplication.
U/ 20 12. Utilisation d'un composé de formule suivant la revendication 11 sous la forme d'un isomére optique.
13. Utllisation suivant la revendication 11 ou |a revendication 12 pour le traitement des infections provo-
quées par des virus HIV.
14. Utilisation suivant la revendlcatlon 11 ou la revendication 12 pour le traitement des infections provo-
quées par des virus de I'hépatite B.

Revendications pour les Etats contractants suivants : ES, GR

1. Procédé pour la préparation d'un composé de formule |

R‘

N \/N\ | !

45 | /k
Z\N N

R l
3
WCHz)nR

dans laquelle : ’

56 R1estun composé d’hydrogéne un groupe hydroxy, mercapto ou amino;
R2 est un atome d’hydrogéne, de fluor, de chlore, un groupe hydroxy ou amino;
R3 et R* sont indépendamment choisis parmi '
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15 peuvent-eventuel | enent etre substitu6s avec un ou plusieurs groupes

al kyl e, alcoxy, amno, nitrile ou sulfona- mde.ou un ou ml mm |
d' thI ogene, ou R3 forns avec R4 un 5?83& BB1.p.0- ovm 25 FI ﬂmmu“n m
un atons d' hydrogbne ou un contra-ion acceptable du point de e t ® ;
pharmaceutique; et n est | ou 2; a condition qus, |lorsque R2 est un groups
am no .et qus R3 et R4 sont un gfoups hy dg oxy, iRl ne solt pas un groups

hydroxy et qus de plus, Iorsque-prqog)} -QH, -PQOK) pas un at oms d' hydr ogene,

et des sels de colul-ci acceptables du p&knt de we pharnmaceuti que, par 30
A. condehsation d' une chains laterale acyclique W- CH2 - CH - CH2 - CH2R3
3 35 (CH2) nR4 dans Iaquel I e West

R1 45

entuell rlnent b |u M: 8ura f
ll mlgc:'ﬁ (i)|1 5 g sI @;ﬁ ;:; d nv%acl car| ﬁ] un da :;n Tﬁlefﬁm
e ique, 'd s

R’80, de ca ique OH d’

un groups th hﬁ%ﬂ :}:FBP&e Coux-67 g ioe?lltan que A&Zldknﬁ:& r| V6 Sﬁ:a eg rylalkyle

est un gro U@ﬁ‘ydﬁgéda%n%%ubﬂ'h 'éh l?‘, 7,%% lalkyle ou'aryle! €7 Ea
i m dazol e digk{le SURNAEIRE dif e d IQM Eﬂo eGlkiiE e 1_13& 4ty %pes aryles et arylalkyl
20 15 peuvent éventuellement étre substltués avec un ou plusieurs groupes alkyle, alcoxy, amino, nitrile ou sulfona-

mide ou un ou plusieurs atomes d’halogéne,
. ou R3 forme avec R* un groupe

. /.
(% 20
oM
25 dans lequel
M est un atome d’hydrogéne ou un contre-ion acceptable du point de vue pharmaceutique;
et n est 1 ou 2; & condition que, lorsque R2 est un groupe amino et que R3 et R* sont un groupe hydroxy, R?
ne soit pas un groupe hydroxy et que de plus, lorsque n= 1, R! ne soit pas un atome d’hydrogéne, et des sels
; de celui-ci acceptables du point de vue pharmaceutique, par
\/ S0 A. condensation d'une chaine latérale acyclique
W= CHy ~ CH ~ CH, = CHR?
35 (CHz) R4
\_/ dans laquelle W est un groupe terminal mobile, en position N-8 d’un dérivé de la purine

“ je o,

B. fermeture du cycle imidazole d'un dérivé de pyrimidine de formule

55
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rR2" - H N - CHOCHZ - CH - Ch 2- CH 2&3 25 ~~~~~~ | —2—2—cH
et coupure reductrice du noyau furazane en un conpos6 de fornule 1

-
laquel | e Rl eat un groups amino; ouEPO3EBRABIUre du cycle py mmnlﬂ
c L

derive imdazole de formule 35

‘N2 23 Z {~~CH2G- CH - CHO02 - CH 24; R 45
(CM 1 1ft"4 2 n dans lesquels procedes, RL a R4 et n sont tels quo
definis dans |l a revendi cation et Went etre 6ven- tuellenent proteges
par des groupes protecteursn l es, de fagon A foumr un nel ange

d' isonbres so optiquesfou unfsonbre optique uni que, 1ls nel ange
racem que obtenu pouvant et 6V

tuel | ement separn en |soneres optiques.

2. Procede suivant la reﬁﬁndl i on Mupour Ia preparation d' un conpose de
formule | sous la fornme d' un isomerel pti 3. Proced6,suivant |a
revendicgtion | ou |la revendication 2 pou *13 Sifgpar &HiB0 d' un oonpose de
formule ss 1, dans lequel R3 et R4 sont t deux un groups hydroxy. 4.
Procede suivant la revendication | ou la wﬁ cation 2 pour |a
preparation d' un conpose de fornule I, dans | equel R3 est 43 EP O 343
133 dans laquelle R est un groupe amino od un déktdamidd; | 1 )1 1i Jill B (OM 2 0 5.
et R4 ess OH, Cofemisturd durciiche imidesolefdtin bya( fufizard-[§)4-d(byrimidine de formule

-1-0- OM 5. Procede suivant |'une quel conque des revendications | A 4, pour

utilisation en therapie. N — o
S A
N 20 L
S '
g2’ N N = CHO
- - 3
» CH, <l:u CH,- CH,R
4
(CHZ)nR
\_/ 30 et coupure réductrice du noyau furazane en un composé de formule |, dans laquelle R1 est un groupe
amino; ou
D. fermeture du cycle pyrimidine d’'un dérivé imidazole de formule
35 s;‘l
K/ HN =C
\ /‘N\
o | >
H_ N t
2 - _ - 3
| CH 2 C‘ H CH 2 CH 2 R
4 tcur ne
' n

dans lesquels procédés, R & R4 et n sont tels que définis dans la revendication 1 et peuvent 8tre éven-
tuellement protégés par des groupes protecteurs convenables, de fagon & fournir un mélange d'isoméres
50 optiques ou un isomére optique unique, le mélange racémique obtenu pouvant étre éventuellement séparé
en isoméres optiques.
2. Procédé suivant la revendication 1 pour la préparation d’'un composé de formule | sous la forme d'un
isomére optique.
3. Procédé suivant la revendlcatlon 1 ou la revendication 2 pour la préparation d'un composé de formule
56 |, dans lequel R® et R4 sont tous les deux un groupe hydroxy.
4. Procédé suivant la revendication 1 ou la revendication 2 pour la préparation d’un oomposé de formule
1, dans lequel R3 est



15 < 6. -Procede pour |a preparation d un conpose de fornule I survant |
rune quel conque des revendications | _a ourI e traitenent oy
etl ou prophyl acti que des i nf ectlonsE'?/??“é‘l Bthez un hé6to ani mm ﬂ“ﬂwﬁ””m =
necessitant un traitenment. 7. Proc6de pour |la preparation d' um conposts . s x= -
suivant |la revendication 8 pour le traitenent d'infections pro- voqu6es par
|l es virus de |'herpes. 20 8. ProcgdeMpgur | a preparation d' un conpos6

suivant |la revendlcation 6 pour le tr Ytement d'infections pro- voquees par

des virus necessitant une reverse transcriptase pourleur -replication,
conpr enght Ie VI rus d' i mu- nod6ficience humaine et le virus de |' hepatite

B. 9. Proo d@?}l ?\p g paration d' unecorrp05|t|on

phar maceut | Yde EEMHTEHREMN ¥ BN DI nai son, ent ant que conposant actif, d'un

conpos6 sui vant |une quel conque des revendi catbons I A 4 et d'un support

accept al;jre 25 du point de vue phar macoﬁthue 10. Uilisation d" un conpos6

de formula |: R ! 30 At 35 -0- N~N CH 2 ac , C

CHL 2 (CC ni2 4t0 dans laquelle: Rl esIMun. atone d' hydrogl ne, un groupe

hydr oxy, nercapto ou ami no: R2 eat un atome d' hydrogene, de fluor, de

chlore, un gr s\rssdesilivant bund GuekiBhde destbvenditationb 1 B4, fodmitilisatiA@p Mafpisrent

choi si s spar m e.(Prétedéolilidlpréparatibh daindorapose §8\brmile | Bilivaht Fard goelconystie®reyendidationtt

resi du et hexd4, padrle eaitement théi@peutique etvou ppliylactigae définfectibsidraleschazin HBE agigibl ou humain

groups al kydéeeseitani®n rditemanty | al kyl e 6vent uel | enent substitue avec un ou

pl u5| eurs gr olfexédd pouriaprépamtiondiun cimposd seivantia saveridisation B deur e traitementd infrictiens prar s

5 ~at omes V@uudes erylemwirus del'heee-i si du ester de ceux-ci derivé d' un acide
arboxyl# que Pz?&épowqmépa@wé‘uemmﬁ la revemulication|6 peyr g traitement dinfRstiohe Brodun

aci de car bofift fépaR’P@:U fantune feverse trpngerip paélegra?w'ﬁq?fmwvmwvwﬂuwmu-

aci de car bdIPf¢figaneh sde [hep ﬂ@% hori que dana | e % uel s Re est

Fseqe une oompositlorP ph ceutique W
un atome 44 mposant achfpgd"%ngcompos susantl ‘une quelconque des revendications gr; ﬁ n suppo acoep

25 du point de vue pharmaceutique.
10. Utilisation d’'un composé de formule I:

3
Y CH,= GH =~ CHy = CH,R

4
(CHZI nR

dans laquelle:

R1 est un atome d'hydrogéne, un groupe hydroxy, mercapto ou amino:

R2 est un atome d’hydrogéne, de fluor, de chlore, un groupe hydroxy ou amino;
45 R3 et R* sont indépendamment choisis parmi

{ 1! 1\
-P(OM) 2, =P~CH,~P-(OM) 2,
50 © oM

amino, hydroxy,

ou un résidu éther de ceux-ci défini en tant que ORS, dans lequel RS est un groupe alkyle en Cq_g, arylalkyle

éventuellement substitué avec un ou plusleurs groupes alcoxy, amino, nitrile ou sulfonamido ou un ou plusieurs
§5  atomes d’halogéne, ou un résidu ester de ceux-ci dérivé d'un acide carboxylique RSCOOH, d'un acide carbo-

nique R7OCOOH, d'un ester double d'un acide carbonique R7CO,CH(R8)OCO,H, d’'un acide sulfonique

R7S0O,0H, d'un acide carbamique R’NHCOOH ou d'un acide phosphorique, dans lesquels R8 est un atome
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d' hydrogene ou un groups al kyl e en es groupes ary

aryl al kyl es peuvent eventuellenent OQre substitues avec un ou plusleurs
groupes al kyhydroganecungpoupasikyiemsn Ciirt aldokyalkyle) aglalkfl@ncaryleyRUsst ungraupe akyleh G 7@k S
atonmes d' halatkgepearyl® RS eshun dRiinef diydregéas@cunigrbuperaligle eniPs; dt@esgrbupes sylds @tptydikyleh
est un at onpewder$v@nioglement éire substittésEHvemun| oo plusiauesypdupés atkyle Lalgpxy, dhbind Sitrilelb@ sulfona-
phar maceut i figde ou asouxiusiqure glomes dhalogénect des sel s de celul -ci acceptabl es du
poi nt de®vueu BHamesvesi peygroupgour | a fabrication d' un nBdi cament pour un
traitenment thrapeutique eVou prophyl acti que du syndrone i mmunodeficitaire
acquis et d'infections provoqubes par des virus requbrant une reverse
~transcriptase pour |leur replication. 11& Utilisation d un conpos6 de
formul e guivant |a revendication 10 sou—sf—ba fornms d' un isonmere optique. 12.
Utilisation suivant |a revendication 10gau | a revendi cation 11 pour |a
traitenent des infections provo- 20 quees par des virus H V. 13.
Utilisationggidieyadit | @ revendication 10 ou la revendication 11 pour le

traitement Qs unoRis bhRiRhen R\R contbRR Scddftinid fipoli detde famlacklffil | te B. 25 30
35 40 45550etmestHbou 2; et des sels de celui-ci acceptables du point de vue pharmaceutique pour la fabrication d'un
médicament pour un traitement thrapeutique et/ou prophylactique du syndrome immunodéficitaire acquis et
d'infections provoquées par des virus requérant une reverse transcriptase pour leur réplication.
- 11. Utilisation d’un composé de formule suivant la revendication 10 sous la forme d'un isomeére optique.
W 12. Utilisation suivant la revendication 10 ou la revendication 11 pour le traitement des infections provo-
20  quées par des virus HIV.
13. Utilisation suivant la revendication 10 ou la revendication 11 pour le fraitement des infections provo-
quées par des virus de I'hépatite B.

. d' hydrrogene, un grloEpls al kyle en C 1... I ?Ikc;)xyal kyl el, aryl Thilmﬁ Tmaiml e
R7 est un group. a een CG1lr7, ary- la e ou aryle, R8 , f
c ou un gro arasdidnc, o orvie o Al it | !||:

25
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