EP 0 337 713 Bl Description FIELD OF THE INVENTION 5 ~ The.present
invention relates to ‘novel 2-substituted-4-substituted-1,3 dioxol anes which:
are useful as antiviral agents. PR 833A%T3 BY Retroviral infections are a
serious cause of disease. and anong ot hers the acquired i nmunodeficiency
syndr one 6&%“ S an i mmunosuppressi ve di sease associated with
life-threatening opportunistic infections and high susceptibility to

unusual neap GSTRE INKawAeKh sarconma for instance). The human i nmunodefi ci ency
virus (H'V) has been recogni zed as the etiol ogic agent of AlIDS and
conpuurds hahsi preseatinvenfiuntrblates 1o wiél @esibstigRi-asibstititbd-18 diokgdnbs ahicto arohasfa deeen
activel y antivirgfagentsl 5 One product whi chhas been proposed for the treatnent
of AIDS is the 3-azido-2', 3" -di deoxythym di ne conmonly referred to as AZT.
The acti \BRIQRART t hi s .compound was di scl osed by M TSUYA et al. in Proc.

NatL. Acad. Scl., U S A 1985, 82, 7096. The conpound has the structure: 20
25 30 Phi s Belieytslintectons gra @fsgrioup pause efidisepserad anang ofharsthe-gcquited dmmunodafigiency

cyt opat hoyedqree A0Sk israndmmpnosupRigpsive disgasp ﬁ?FBﬂ%ﬂ’eW'ﬂ‘d‘feéWE%}!ﬂgr“B@f@WW"%?néh is
the éti ol;’gy"&" age?nﬂb'l'ﬁ toppnpal W@PR'@[_S;&“‘B?S' sgrcomg foy dnstance), The bumap dmmunogefipiprcy
Natl. Aca sgﬁ’& as higesregognizad gs the, g %Qﬁ?e’%l“d?' fdspmpounds haying, an, bt 8L des

whi ch apg@aE- | I:Bt?;"m‘ ?ﬁ? %2(? e actiyity against HV-induced
i e R T T
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of the f ) al'zari nl et
al. in Biochem B %ﬂ@gg&%zé?os&%oonlpggrahai%& M di scl ose that the

unsat urated anal og of the 2, 3" di deoxycytigli ne al so possesses antiretroviral
ef T“'e"ctjmveness. Thi s unsaturated anal og hag the fornulai 2 EP 0 337 713
Bl 10 [ ERR] et al. in Biochem Biophys.
Res. Comm 1987, 142, 128 have descri s 2. 3' -unsat ur at edana- | og of

replication and which corresponds to mula: 20 [ERR] Ho 30 35
Anal ogses of the 3'-azi do-2, - di deBxyt hypi dine are the
3' -azido-2,3" -dideoxyuridine o

30

This compound is useful in protecting AIDS carriers against the cytopathogenic effect of the human
35 immunodeficiency virus (HIV) which is the etiologic agent of AIDS.
Mitsuya et al. have also disclosed in Proc. Natl. Acad. Sci., U.S.A. 1986, 86, 1911 a group of 2,3-
dideoxynucleosides which appear to possess potent protective activity against HIV-induced cytopathogenic-
ity. A typical such compound is the 2,3"-dideoxycytidine of the formula:
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Balzarini et al. in Biochem. Biophys. Res. Comm. 1986, 140, 735 disclose that the unsaturated analog
of the 2,3'#lideoxycytidine also possesses antiretroviral effectiveness. This ufsaturated analog has the
formula:
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where y is brom ne or iodine. These have been di scl osed as havi ng an
inhibitory activity agai nst Ml onef%%%ﬁ% | eukema by T.S. Lin et al.
inJ. Med. Chem 1987, 30, 440. Finally, the:3"fluoro anal ogues of the
2,3'-dideoxycytidine and of the 2, 3' - di deoxyt hym di ne have been di scl osed
by Herdewijn et al. in J. Med. Chem 1987, 30,N%270 as havi ng potent
antiretroviral activity (anti- H V). These ana}jogues correspond to the
formul ae: 3 EP 0 337 713 Bl [ERR] 5 [ERR] 10 15 F The nost potent
antl\fﬂV%conpounds thus far reported are 2, eoxynucl eosi des, nore
particularly, 20 2',3'-dideoxycytidine (d
3'-azido-2, 3" - dldeoxythynldlne (AzddThd or JAZT). {fhese conpounds are al so
active against other kinds of retroviru cb~as the Ml oney nurine

| eukemi a virus). It is becauseypf the ithCr easithg i nci dence and the

inhibitors of HV and

dlscover and devel op new non-t oxi
Jn obj ect of the present

bl ockers of its infectivity. It is :
invention to provide effective anti unds of lowtoxicity 25 and a
synt hesi s of such new conpounds t hat i |y feasible. SUMVARY OF THE

| NVENTI Rl I n accordance with the present invention there are provided novel

2-substi t ut egg s SUDSH b b%&%ﬁdsw R§9094n§ ”|§§1 &Qd%rc % ‘dl.{" ana-

useful as t &V,
%{ sti tu&%@s *‘igﬁgﬁ%‘g"’“‘ erivati vesﬂog resen nven- Wh'Ch
corréspgpd to the followmng formula (L): [ERR] (L) 35

[ ERR] 40 wherein [err] is selected fromthe group consisting of hydrogen,
an acyl group having 1 to 16 carbon atons, Dbenzoyl and a benzoyl
substituted in any position by at [east ongfhal ogen, [err] alkyl, Terr]
al koxy, nitro and trifluromethyl groups; fet erocyclic r adi cal
selecteadsfrom 45 50 55
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where y is bromine or iodine. These have been disclosed as having an inhibitory activity against Moloney
§5 murine leukemia by T.8. Lin et al., in J. Med. Chem. 1987, 30, 440.
Finally, the 3'fluoro analogues of the 2’ 3'-d|deoxycyttd|ne and of the 2',3-dideoxythymidine have been
disclosed by Herdewijn et al. in J. Med. Chem. 1987, 30, 1270 as having potent antiretroviral activity (anti-
HIV). These analogues correspond to the formulae:



14 ~ EP 0 337 713 BlL [err] [err]' [err] [err] wherein [e_rr]' and [err] a're_"_i_"
i ndependently selected fromthe group consisting of hydrogen and [err] - °

“and hal ogen. Also within the scope

al kyl and 20 [err] is selected frgp}ot 795 8yp consisting of [err] alkyl L
of the present invention are the S
2, 4-di substituted-1, 3-di oxol anes of Formula (L) wherein R2 could be any -

‘nucl eosi-de base anal og, those b@se anal ogs bei ng known by those of skill ih:W-

4-substituents which can eiter ume the cis- and tranp-con
‘The use of a graphic repr atjen of the 2, 4-disubstijyted-
meant 85 i nclNude .the dI % Nae
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the art of nucl eoside chem stry. There are two asymetric c¥kbons

(asteri sks) in the disubstitut 1, 3-di oxol ane nol ecul e whi ¢h provi de 25

for TWo racenic fornms () and ef gi-8Wf our optical isomers) These

racematés differ in the rel@ive ; nfigurati.ons of the 2g7zem
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gur ations.
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racem c m 4t e wel | as the

mers theredf. Al so in acd@xdance with the present

. a fpharmaceutical c osi pion flor 30

ted with the Al DY w4 her infectious

agent which conprise eutically effectiv the

2,4-disubstituted dio f Fornmula (L) or pha ally acceptable -

salt insassociation wifth a pharmaceutically acceptpbl e excipient. The

amount of active ingredient which is contained in & single dosage formwill

vary dependi ng upon the host treated as well as tHe frequency and the node

of ;adm ni stration. 35 Also within the scope of the present invention is

a Mret hod f or Thermeast potent AMBBV icorhmoiidsdhus dar seposedvdne 2 3-didatgynucieesdes,omors paticalaty)g
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starting f Y& -hal o- (or an equival ent |eaving group such as
aryl - or Mcet al dehyde preferably in the formof an

| deri i 4 di h d d f .
il | ong J%;g;:igfﬁgzﬁfg R Dot nfor ?gﬁ:f%r%iﬁét@%w#r B8 L pBetnE i
all ul -
M

of Formula (L) i
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of the instant Invention are prepared by a total synthesis conprising a few

steps. The synthesis is practical and is conmerci al( feasi bl e. The process
for pregaring one specifi cRESHED f tRe present ‘invention is outlined in

the follow ng Flowsheet 1: 50 5

o

40
wherein R, is selected from the group consisting of hydrogen, an acy! group having 1 to 16 carbon atoms,
benzoyl and a benzoyl substituted in any position by at least one halogen, Ci - Cs alkyl, Ci - Ca alkoxy,
nitro and trifluromethyl groups; Rz is a heterocyclic radical selected from:

50

55
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1EP 0 337 713 Bl Flowsheet 1 5 [err] 10 H 15 - PR

t[er]r [err] [err] 4 25 [err] [err] 35 The various steps.involved in the
synthesis illustrated in Fl owsheet gpgrgzoe3Ryi efly described as fol I ows:

Step 1 The primary al cohol function of the starting .dioxolane | is treated =/~
wi th an oxidi zi ng reagent such 40 as chromic acid (which may be -
conplexed with pyridine) in a conpatible grganic solvent to give the _
correspondi ng di oxol ane carbgWplic acid I k. Step 2 Thaacid, 11l is converted

to q;gixed anhydri de usin | Ryl chljero te ¥ s ' dtoa
BayerZVilliger oxidation @¥ith ajj organifc perfcid sigch as n}cesoroperbenzoic
acid to y¥ield the cor- regpondiijg aroygﬁ;ydi xolan1§§ | . Step. 3
Internediate Il is theng wi t ho e prige oy silylated with

hexanet hyi di si |l azane in a coﬁ"pati bl e sol vgnt and the reaction catal yzed by
a Lewis acid or preferably by trinmethylsillyltriflate to give the

thymn-1'-yl dioxolane IV. Step 4 The chlorine atomof 1V is displaced by
reaction™u th aNdenzoic acid s@lt in a conpatighl e sol vent su |
di et hyl f or mam to_give in di ghe V. 50 Stepnb The oat g ester

function is #fien h zeunder[DasWg comtfiti onf t oNyi el es\y ed
end- product |VI. Aff al tgrnaje pr or reparn ther spegific
conpoundgg of esemt i N ' el NFl @ ~NS 6
EP 0 337 713 B1 Jowsh‘aet %1 5710 ‘ 1) | Exanpl e 6|
[err] Exanple _

St wherein Rs and Ry are independently selected from the group consisting of hydrogen and C; - Cs alkyl and

20 Rs is selected from the group consisting of C1 - Cs alky!l and halogen.

Also within the scope of the present invention are the 2,4-disubstituted-1,3-dioxolanes of Formula (L)
wherein Rz could be any nucleoside base analog, those base analogs bsing known by those of skill in the
art of nucleoside chemistry.

There are two asymmetric carbons (asterisks) in the disubstituted 1,3-dioxolane molecule which provide

26 for two racemic forms (t) and therefore four optical isomers. These racemates differ in the relative
configurations of the 2- and 4-substituents which can either assume the cis- and trans-configurations. The
use of a graphic representation of the 2,4-disubstituted-1,3-dioxolanes of Formula (L) is meant to include the
di racemic mixture as well as the separate d and | isomers thereof.

Also in accordance with the present invention, there is provided a pharmaceutical composition for

s0 administration to persons infected with the AIDS virus or other infectious agent which comprises a
therapeutically effective amount_ of the 24-disubstituted dioxolane of Formula (L) or pharmaceutically
acceptable salt in association with a pharmaceutically acceptable excipient. The amount of active ingredient
which is contained in a single dosage form will vary depending upon the host freated as well as the
frequency and the mode of administration.

35 Also within the scope of the present invention is a method for treating AlDS-infected persons which
comprises administering to said persons a therapeutically effective amount of 2.4-disubstituted-1,3-diox-

L olane of Formula (L). Also within the scope of the present invention is any combination of a 2.4-
e disubstituted-1,3-dioxolane of Formula (L) with another drug where such combination is therapeutically more
' advantageous than either drug given above. '

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the invention are prepared starting from glycerol and 2-halo- (or an equivalent
leaving group such as aryl- or alkyl-sulfonyloxy) acetaldehyde preferably in the form of an acetal derivative
45 according to the reported procedure of E.G. Hallonquist and H. Hibbert, Can. J. Res. 1933, 7, 129. For the
purpose of this disclosure, the term acyl is an alkanoyl radical of 2 to 16 carbon atoms, e.g., acetyl,
propionyl, isobutyryl, myristoyl, etc. The compounds of the instant invention are prepared by a total
synthesis comprising a few steps. The synthesis is practical and is commercially feasible. The process for
preparing one specific compound of the present invention is outlined in the following Flowshest 1:
50

65



‘15 - -[err] [err] 25 - ST
lerr] 30 [err] [err] [err] 55 EP 0 337 713 Bl FI ovxsheet Il (Continued) = i
[err] 10 T Ng%hﬁ-,{ﬁ{] 15 [err] [err] Exanple 15 25 °
(XV) [err] [err] 30 N 36 [er]r [err] [err] 50 - .The
vari ous steps involved in the synthesis illustrated in Flowsheet Il may be
briefly described as follows: Step 1 The chlorine atom of starting

di oxol ane | is displaced by a beﬂ#&ﬁ%&cetic) acid salt in a-solvent

such a dinmethyl formamide to yield the diol nonoester VII. Step 2-The
_hydr\o&yrret hyl group of VIl is oxidized with a suitable reagent such as

chrom c®acid (which 55 may be conpl exed wi th pyr| dine) in a conpatible
organi ¢ sol vent t ghorp! ane car boxy d l,, Step 3 The acid
VIIl is then submtt to Wayer - VEktnpyelr oXi rocedure

~outlined in Step 2 ( owsh et 1) |ve te correspondl ng

ar oyl oXY, - di oxol ane | Xg EP 0 337 713 Bl St ep 4 Th mg internmediate | X

i s react ed with cytosine pre)ously silylat action conditions
Exampie

15

. 0
]
CICH, . OC N
L \( Example 3 - \( P CH,
20
25 @

30 =N o

L The various steps involved in the synthesis illustrated in Flowsheet 1 may be briefly described as
Aed follows:
Step 1 The primary alcohol function of the starting dioxolane i is treated with an oxidizing reagent such
40 as chromic acid (which may be complexed with pyridine) in a compatible organic solvent to give the
corresponding dioxolane carboxylic acid Il.
Step 2 The acid Il is converted to a mixed anhydride using an alkyl chloroformate and submitted to a
Bayer-Villiger oxidation with an organic peracid such as m-chloroperbenzoic acid to yield the cor-
responding aroyloxydioxolane Iil.
45 Step 3 Intermediate 1ll is then reacted with thymine previously silylated with hexamethyldisilazane in a
compatible solvent and the reaction catalyzed by a Lewis acid or preferably by trimethylsilyltriflate to
give the thymin-1'-yl dioxolane IV.
Step 4 The chlorine atom of IV is displaced by reaction with a benzoic acid salt in a compatible solvent
such as dimethylformamide to give intermediate V.
50 Step 5 The benzoate ester function is then hydrolyzed under basic conditions to yield the desired end-
product VI.
An alternate process for preparing further speclﬁc compounds of the present invention is illusirated in
Flowsheet Ii:



10ut| ined in Step 3 (Flowsheet -1) to give the ¢cytosin-1'-yl dioxol ane X
tStep 5 The am ne function of X is acylated with acetic anhydride in
pyridine to give Xl which provides gpigRayigBiseparati on of isomers. 5
Step 6 The ester and acetyl functions of Xl are hydrol yzed under basic
conditions to yield the desired end-product XlI. Step 7 (IXto XlIl11) Key

internediate | X is reacted with adeni nglbwshleetpidcedure outlined above in
Step 3 (Flowsheet 1) to give XIIl. Step 8 (XIIl to XIV) The ester function
of Xkll is hydrolyzed under basic conditions to yield the desired 10

endNer oduct XIV. Step 9 (IX to XV) Internediate | X is reacted with
2-am no- 6 chl oropurine under the conditions outlined in Step 3 (Fl owsheet
1) to give conpound XV. Step 10 (XV to XVI) The precedi ng internmediate is

hydr ol yzed under basi'c conditions to yield the fd end-product XVI. 15
Step 11 (XVI to XVIl) The chlorine atom of XVIdi? n%ved by catal ytic

hydr ogenation over Pd/C to give t am no- pu{n- 9"- di ne XVi1.
Step 12 ThRe above inter(kedi ate Xxéﬁ.njisea»e tdﬁ bl Q# under
pressure whereupon the 2',6' - diamni no-purin- 9 -yl di on afe XVI 11 is _
generated. Step 13 Corrpound XVl is submtted o0 boilAng s dwﬁ)hydroxi de to
gi ve the desired end-product guanin: 2 "-yL dio e 7 ANTI VI RAL

ACTIVITY Al of the conpounds of t erred enbodi nents are novel and
sone are valuable for their 25 properyfes as non-toxic inhibitors of the
primary repli %atl on of HV-1 in preg# ously uninfected T-1ynphocytes over a

pral onged peri Gfg tinme. In parvfcular, the conpounds having the formula
Xl I\.possess S&ﬁab?e properties, i.e., antagorgsmof HV infectivity -
towards Tl ynpRagyt e i n B;H absence cyt ot ox?‘l’?g’"s In vitr@testing was
conducted on theé 0 0 ﬂﬂi&e_r_hw pfhi bi tory propdhties. Table
1 30 represents thie regults of a typical experi t T ported
are the mcrom oncgntrations in the incubatio ct the
ability of T-l'ynphotyte H 9 cells to be infegfed by \H V- t he
protocol &f H Mtsuya and S. BrodeExampieoc” Natl. Ac ci(IX). SACt 1986,

83, 1911-1915; the level of infectioff
reverse transcriptase activity (RTA) assayed in the usual manner with
tritiated thymdine triphosphate (TgP). As a control drug,

2,3 - dldeoxy 3' qazi do- thym di ne (AZT) 35 was used and the RTA neasured in
the i ncub® i on after 8, 42 an 6 days of exposure to the inhibitor.
The val ues in Tghl e refle ‘heNWOtal nunber _of virus particles in the

i ncubation medi@gQ Tabloe_ 14 | Bxagwielle ef fects of pr ot ot ype
conpounds trans- XP I nd TM f H9 cells to be Ipfected
Conc. -

be¥ng neasured by the | evel of

by HI V- pt # | nhifoi tor RT act \jvit
(cpm aftg$x45 )_CH’ A ysS g
12 days 26 d (X) none o 194, 61
327870 239,019 trans-XI'l 10[err] “eH, 83, 462
312,478 trans- Xl | 50[ err] 1.319

1,732 AZT4 20[ err] ' 633 821 2
none 64, 769 119, 580 o 227,@

Exampie 11

50

55



v 4 _ . T L . .
jcis-XV 20[ err] : 2,618 - 130,563 - 210,583 cis-XIV "=
i50[ err] 1,132 - - 39,752 . 231, 609 AZT e

20[ err] 587 1,316r0337713B1 6Y9 55 It is apparent from

the table that prototype conpound trans-Xl| exhibits potent inhibitory
activity. O her anal ogues displayed vari abl e degrees of antiviral activity.
Accordingly, as it is the rul gfQr.cerdat P9HEea9f nucl eosi des,
trans- Xl | and sel ected anal og enonstrate in vivo
actizvity as inhibitors of 9 EP 0 337 713 B1 retroviruses. Such conpounds
may ‘et so be gsed in conbination with other antiviral agents at reduced
doses, thus | s*ilsng their toxicity potential. TOXICITY 5 I contrast to
‘the resultspHbtained with T or_wi t h ot her di - deoxyaucl eosfYes anal ogues,
in vitro toxitgry Q'errrmﬁé, I'l is non

? t he
toxi c even at cogfentr B_n%gh as-200[err]. E [ She AZT

activity, its seryous pon row toxicity limts \

usef ul ness i Sg- hiw rable to gKaW)de ti ve _
antiviral a@g‘ms whi ch wo be devoi ded of toxic side effectst 10 EXAMPLES
Exanpl e 1. Prepardtion of 2-chloromethyl -1, 3-di oxol ane4- car boxylic acid-
(rr)y. is Startling material 1 (40 g; prepared according to E. G

Hal | onqwé st and H.| Ekablpleri2, Can. Res. J. 1933, 7, 129) was treated with
pyridiniumdichronate (PDC; 345 g) in dinethylgformmde (DVF 690 )" at
[err] according to} the procedure of&%ﬁ\] Cor ey Gee. Schm dt, Tetrahedron
Lett., 1979, 399 and{enp¥luct 11Exmpigilfhed 3 a4 rude m xture cis- and
tr;n‘s‘-isorrers(ZO g)(:?vfyldentl’rled by 1ts 'H MHz, [err];
tetramethyl silane (TMS) as internal reference] 2 \dl=—4.5 (m 2H,

[err]); 4.72-4.797 (gg,1 H[err]); 5.29-5.4 duct was
used as such in the next step. 25 Exappl e \

2- chl or onet hyl - 4- m chl or obenzoyl oxy-18, 3,41 oxol ane ( Th}"m'e edi ng
product 11 (5.26 g) was treated in [eAf] at -20 v@W)B 6 MHeof e yl

chlorof 8fmate in the presence of 4 ng of triethylam ne. To the soNution
was added 8.85 g of mchl oroperb oic acid at 30 roomtenperature
according to the procedure 0 D H R Barton, |I.H Coates and P.G Sa
J. Chem Soc., HaGHsi 1 3 M99 to give Il as a mxture of cis- anc
#t rans- |§prrers Th at ed andEmpleflﬁed by flash chromat ographly on
silica gel using a

i Xt ne ethyI te s thg ent The
i soners were identi® y % "H NWR s xanple 1):
trans-isoner of [err] _(ppmy 3. 66 (q 2 [err]
| vy PPN,

35

Exzmple. 18 (XVH) NHz
At
'3 Example 17

40 HOCH NG N7
2 4 Fe—— ¢ o /\
' \( ; N3 =0 - HocH, N__N
XXy © 0
. N fNH
o Yo
(XVIO) NH

50 The various steps involved in the synthesis illustrated in Flowsheet Il may be briefly described as
follows:
Step 1 The chlorine atom of starting dioxolane | is displaced by a benzoic (or acetic) acid salt in a
solvent such a dimethylformamide to yield the diol monoester Vil.
Step 2 The hydroxymethyl group of Vil is oxidized with a suitable reagent such as chromic acid {which
65 may be complexed with pyridine) in a compatible organic solvent to give the dioxolane carboxylic acid
VIl
Step 3 The acid VIll is then submitted to Bayer-Villiger oxidation by the procedure outlined in Step 2
(Flowsheet 1) above to give the corresponding aroyloxy-dioxolane IX.

8



¥4 36 (qq 2H [err]; 5.57 (t',lH;'[-erf]: 6.7 (q.1 H [err] 7. 39 8 o

..(m4H aromatic H); 40 cis-isoner of I1l: [ERRl (ppm: 366(q 2H[err]CI)
4.24 (qq,2H [err]); 5.43 (t,1H [err]g cF:??ﬁa"%(th'.[err]) 45 7.42- 8 04
(m4H, aromatic H). Exanple 3. Preparat ' :

2-chl oronet hyl -4-(thym n-1-yl)-1, 3-di oxol ane (1V). Reaction of the

precedi ng conpgitheMef ckrhadiite TR is\¥edted Mith em.naumaﬁry@nwueag-na@thbh&cﬁ&u%ﬁﬂwﬁ@

of D.S. 50 VHuliRedtin Step B (FlolWakdas ONslgivd the Htstindi-@ dibkdlsle Khemi stry, Eds. L. B.

Tovvns end and $tep Thbl godrdiynctibalonX Wecaytediwithaibatic athydride NN lgive X1Swhith pmidés fir,
x13- 4109. éBbier sopapaircof isamersa i xture of cis- and trans-isoners of |V

(37 3 ny & r onStdBa Thegestsr ahd jcetyhfundiionsand X1 re hjdudlyzednvigr aBiRiRpnditivig to yield the desired

characteri sUQﬂQ-D(OdM&F ned as in exanple 1): [ERR] 3.64 and 3.85 (dd, 2H

[ ERR]); 55  Stem7 (ytoXi) Koy inermedials-IXiiz)reactsd pith ageeinesbyrthe greqedure-oytiinpgphove i§ S®pand

.66 (qq, 1H; [(Epergheetﬂte@wam 7.49 (dd, 1H [ERR]; 10 EP 0 337 713 Bl U.V.:
[ERR] max. 264 $eps8 \Q The efj?ref %“qfaﬂl’ lapydrolyzed under basic conditions to yield the desired -
2- acet oxyhet n- 1' -1, 3- dIQ ane

compound. | v gg; o ;ggg:m ﬂw&% o s o %"F‘aﬂwe"wrés' "

?(I’):'ilnls?g’l )E()'Itvlljl’ d ese SOfTEI’ S V\BI’ tdroﬁze%l et ré(agig cgndcd eﬂgg)’he
R ﬁ%&) Hé w.q Pl Tokbiod gg {mme r@daﬂatfe& El)él paeg%a@

flash chr,pma
tra were as trans-1 soner

as the el uent

[ ERR] (ppm) : 12 Thé ablfte &f&nﬁddam Yoactéd with eﬁésébluﬁdﬁﬁiﬁhaer pr@s&é %e(é&po(n %%
[ERR]: 5. 65 a_r%mﬂu b2 1 dicxbiard SVlKls Jenblabod! ! | [err]; . 18
m¥ H [ err] Htep BiCombsundRVI i95ubMittell 8 Holling sodiling hﬁdi‘ox&bi,tt{ Q\Vertile de&re%n&-smajdt ﬁ@ﬁ.ﬁ-]

20 9"-yl dioxolane XiX. .

ANTIVIRAL ACTIVITY

All of the compounds of the preferred embodiments are novel and some are valuable for their
25 properties as non-toxic inhibitors of the primary replication of HIV-1 in previously uninfected T-lymphocytes
: over a prolonged period of time. o '
In particular, the compounds having the formula Xl possess desirable properties, i.e., antagonism of
HIV infectivity towards T-lymphocytes in the absence of cytotoxicity.
In vitro testing was conducted on the compounds to determine their inhibitory properties. Table 1
30 represents the results of a typical experiment. The figures reported are the micromolar concentrations in the
incubation media which effect the .ability of T-lymphocyte H-9 cells to be infected by HIV-1 following the
protocol of H. Mitsuya-and S. Broder, Proc. Natl. Acad. Sci. U.S.A. 1986, 83, 1911-1915; the level of
infection being measured by the level of reverse transcriptase activity (RTA) as assayed in the usual
manner with tritiated thymidine triphosphate (TTP). As a control drug, 2',3-dideoxy-3'-azido-thymidine (AZT)
35 was used and the RTA measured in the incubation medium after 8, 12 and 26 days of exposure to the
inhibitor. The values in Table 1 reflect the total number of virus particles in the incubation medium.

Table 1
0 Example of the effects of prototype compounds trans-Xli, cis-XIV and AZT on ability of H-9 cells to be
infectod by HIV-1.
Expt# Inhibitor Conc- RTA activity (cpm) after:
© 8 days 12 days 26 days
1 none - 198,612 327,570 239,019
trans-Xll 10uM 4,608 83,462 312,478
trans-XII 50uM 1,319 758 1,732
AZT 20uM 633 419 821
%0 2 none - 64,769 119,580 227,471
cis- XV . 20uM 2,618 130,563 210,583
cis-Xiv 50uM 1,132 39,752 231,609
AZT 20uM : 587. 1,316 679

&5 . :

It is apparent from the table that prototype compound trans-XIl exhibits potent inhibitory activity. Other
analogues displayed variable degrees of antiviral activity. Accordingly, as it is the rule for certain analogues
of nucleosides, trans-Xil and selected analogues are expected to demonstrate in vivo activity as inhibitors of



120 . 4.13-4.49 (m 4H, 2-[err] 5 19 (t: 1H [err] 6,40 (9.1 H [err] 43 |

(d,1 H[err]); 8.12 (m 1H;[err] 25 U. V.: [err]max 264 nm Exanpl e 5
Preparation of 2-hydroxynethyl - ?'3 J]I -yl).-1, 3-di oxol ane (VI). The
precedi ng trans- and ci s- |sorrers o] W ?rg were respectively treated
with a catalytic amunt of 30 potassium carbonate in nmethanol (5 nl) at
room t enpe kedovituses] Such ToMpdindddlayt £ 5 bl IS cOMbinsl Wifh dttidr alitivirall agents dTRGIIE
and the respes,ttius @wpringdhelr taicipotehiaed by fl ash chromat ography on silica gel
using a mxture of ethyl acetate and nethanol as the eluent The [err] NMR
spectTum offOXiEHYpure trans-isomer of VI was as follows (in [err] as

solvent)8 trans-VI: [err](ppm: 35 1.87 (d.3H [err]; 3.61 (q,2H,[err];
4.30 (qq, 2H, [leeen as"'@“!?@’ @H"‘P%W'F AZTer with qtier e ’QWC]GOS'@@ analoguep,gm tQqu_th
[err]. U. \voxpep t’ﬁrPPmE‘?UQd ’%‘B'Pﬁér's'l?f‘t%c rtrations hig gﬁf)ﬁ?WMl"'BZ

(d, 3H; [ er r bogpsmarrow toxicisy '“33% t'e."lh'qq,y
[err]); "ftﬁetfpﬁ"'gc%ﬂ "[:;%‘? a’("ﬂ“’ﬁ“‘gﬂ“‘[ which y’&g%ege‘:;gf%?f}‘ xicgfle Sffestsn nm 50
Exanpl e ’ pacati on of 2-benzoyl oxymet hyl - 4hydr oxynet hyl - 1. 3- di oxol ane
(V). Star%—"gggéaterral | (41.6 g) was treated with potassium benzoate

(65.56 Q) | I 4 %gilu Egﬁim ng of 18-crown-6 for
24 h after %—r b ﬂﬁ%%ﬂg&oﬁn%ﬂﬁm@gﬂﬁ&% up’rn tg@ usual manner 55 and
the prodyct (gehin Q%uaﬁbhaqua?ﬁ foBdrdc?42cord rbtl_ﬁe [l-ﬁfo%%;m&"}{ﬁﬁ APG6ef, U6an] Rids! J. 188657,
[err] 5.054 uﬁiﬁ ldlchiohate (P A&t fRhaES (OMFTBoomI) at 0°
EP03377138 diy |ts ke RSCHdurs of \E.U.ECoRIYL Rl @@cﬁlﬁdtn%ﬁ%ﬁécﬁoﬁsl.eﬂ Mo L399t dad iphatice ad
pot assi biRikANE @dnRle MRS ds- and FinSRAMES (201y) Whs identified by its *H NMR spectrum [200
befizoy| oMuBEIDTS! tettandbtigi siane |(ES) adinemeliermghcer acid (VII1). 5 The
pr ecedi ng &pp0BIBI8 W 2HCHLCN02 g) was treated at [ERR] with pyridinium
di chromat e ( 2324.5(mgPH:CsHa);
4.72-4.797 (9g,1H;Cs-H);
5.20-5.46 (tt,1H;Cz-H).
The product was used as such in the next step.
25
Example 2. Preparation of 2-chloromethyi-4-m.chlorobenzoyloxy-1,3-dioxolane (Hl).

The preceding product I (5.26 g) was treated in CH2Clz at -20° with 3.6 ml of ethyl chloroformate in
the presence of 4.5 mg of triethylamine. To the solution was added 8.85 g of m.chloroperbenzoic acid at
30 room temperature according fo the procedure of D.H.R. Barton, I.H. Coates and P.G. Sammes, J. Chem.
Soc., Perkin 1, 1973, 599 to give lll as a mixture of cis- and frans-isomers. These were separated and
. purified by flash chromatography on silica gel using a mixture of hexane and ethyl acetate as the eluent.
‘The isomers were identified by their 'H NMR spectra {recorded as in example 1): trans-isomer of Iil: 5~
(Ppm):
35 3.66 (q.2H;CH>-Cl);
| 4.38 (qq,2H:Cs-He);
! 5.57 (1,1H:Ca-H);
6.7 (q,1H;Cs-H);
7.39-8.0 (m,4H;aromatic H);
40 cis-isomer of lll: 5(ppm):
3.66 (q,2H;CH2-Cl);
4.24 (qq.2H;Cs-He);
5.43 (t,1H;C2-H):
6.63 (q,1H;Cy-H);
45 7.42-8.04 (m,4H;aromatic H).

Example 3. Preparation of 2-chloromethyl-4-(thymin-1‘-yl)-1,3-dioxolane (V).

Reaction of the preceding compound with thymine was carried out according to the procedure of D.S.
50 Wise and L.B. Townsend, in Nucleic Acid Chemistry, Eds. L.B. Townsend and R.S. Tipson, John Wiley &
Sons, Inc., New York, 1978, Part 1, pp. 413-419. The product was a mixture of cis- and trans-isomers of IV
(37.3 mg from 131 mg of lll) which had the following *H NMR characteristics (obtamed asin example 1):
3(ppm): 1.93 (d,3H;5"-CHs);
3.64 and 3.85 (dd,2H;CH2Cl);
65 4.17-4.46 (m,2H;Cs-Hz);
5.26 and 5.72 (it,1H;C2-H);
6.6 and 6.66 (qq,1H;Cs-H);
7.40 and 7.49 (dd,1H;Ce~H);
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j1(5“ met hyl formam de (565 m )" andthe m xture worked up- in the usual manne'r.
to give 35 g of crude VIII which was used as such in the next exanple.

'yiel ded agzm xtﬁqd

i

Exanple 8. 10 A 10 g portion of " cru ygé.) 1\g‘aec,ltreated with 6.03 m of
ethyl chloroformate in the presence of 6 nt of triethylanm ne followed by
the addition of 16.81 g of mchl oroperbenzoic acid exactly as described in
exanple 2 for m.m(oamxrﬁc.zshﬁn.prepar ation of internediate Ill. The isoners
of product | X thus obtained were purified by flash chromatography on silica
gel \Usi ng a Emmgles erepiratbmmemewylh&;(thyrane‘t-mm—mmarhmeI uent. 15 They were
characterized by their [err] NVR spectra [err]: trans-isoner. of IX :
[er r] (ppny: 4.78 Pﬂeﬂgfmﬁmf\munq IV: (351 mglowas deapted Wity arhydsoug @otgssiurh abptite (70 mg) Mboiling
.70 (g, 1 HOME @M i 4o give aftey pRnantional warkp jacsjs: ang trans-ysteerof ¥ (25| mg). These isomers
[ err](ppm: ‘"&"’ZPF"fPa 3}:’2‘?‘%’1@?4 by flash chyomatparaphy @iy silicg using mixture gf exang and) ethyl pestatd ;
6.59 (d, 1 H?2plppie °"t ?G gﬂ\@sr)@ﬁ[ag\tqreagrf@lﬁﬁ-, c). Exanple 9. Preparation of
2- benzoyl OX i sin-1'"- yI) 1, 3-di oxol ane (X). 30 Follow ng the
procedur €%desc, % * Ueda and S.1." Watanabe, Chem '‘Pharm Bull.

(Japan), 1985 sselin, MC Bergogne, J.
DeRudder, E. '5 ?2% dn&%‘ Med. Chem, 1987, 30, 982-991,
cytosine (139 : lther I somer of the proceding conpound I X (363 ng)
g?ce ms- and trans-isoners (390 ng) X which were used as
such in the fod{gQ1AS, ,ep. 35 Exanpl e 10. Treatnent of cis- and trans-X
W th excesscmsgﬁ,b@mrg&)sﬁ{p de in pyridine at room tenperature yi el ded after
wog k- up i n fhergrqaaeaiorgpal manner, a m xture of the cis- and trans-isoners
of X whi ch wez i (g8H:cisepayat ed and purified by flash chromatography on
silica geb usi4ng-4a9hxh;2CH.Gf00M xah&sHANd et hyl acetate as the eluent. They
wer e char act erd.®ddHQs-Hheir [err] NVR spectra [err]: trans-isonmer of Xl :

[err](ppm): 2.68 @ H:GH:[err]; 4.16 and 4.46 (m4H,[err] 45 5.96 (t,1H;
[err] 6.24 (q,748(@.8kGH)7. 55-8.09 (m 5H aromatic); 8.15 (d,1H [err]
cis-isoner of 8(m éﬂsﬁg&prr): 50 2.15 (s,3H;[err] 4.26 and 4.56 (m 4H;
e[rr]; 25 U.V.: (CH3OH) \max.264 nm

Example 5. Preparation of 2-hydroxymethyl-4-(thymin-1'-yl)-1,3-dioxolane (VI).

The preceding trans- and cis-isomers of V (10 mg) were respectively treated with a catalytic amount of
s0 potassium carbonate in methanol (5 ml) at room temperature for 5-6 h and the mixture worked up in the
usual manner and the respective products purified by flash chromatography on silica gel using a mixture of
ethyl acetate and methanol as the eluent The 'H NMR spectrum of the pure trans-isomer of VI was as
follows (in CD3COCD; as solvent);
trans-VI: §(ppm):
35 1.87 (d.3H;Cs-CHs);
3.61 (q.2H;C2-CH2 OH);
v 4.30 (qq,2H;Cs-Hz);
5.56 (t,1H;C2-H);
6.31 (q,1H;Cs-H);
40 7.41 (d,1H;CgH).
U.V.: (CHzOH) Amax.265 nm.
cis-isomer of Vi (in CD3COCDs): 5(ppm):
1.82 (d,3H;Cs-CHs);
3.82 (q,2H;C2CH2 OH);
45 4.24 (qq,2H;CsHz);
5.02 (t,1H;C2-H);
6.34 (q,1H;Gs-H);
7.81 (d,1H;Cg~-H).
U.V.: (CHaOH) A\max.264nm.
50
Example 6. Preparation of 2-benzoyloxymethyl-4-hydroxymethyl-1,3-dioxolane (ViI).

Starting material | (41.6 g) was treated with potassium benzoate (85.56 g) in boiling dimethyl formamide
containing 100 mg of 18-crown-6 for 24 h after which time the mixture was worked up in the usual manner
55 and the product (51.02 g) characterized by its 'TH NMR spectrum (CDCls; TMS):
‘5(ppm): 3.5-4.8 (M,H;Cs-H2:C2-CH20C0OCs Hs ,C+ -CH2OH and C»-H);
5.05 and 5.16 (tt,1H;C4-H); -
7.27-8.10 (m,5H; aromatic H).
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%. 35 (t,1 H[err]: 6.25 (q.1 H[err]; i 18 (d, 1H [err] . 55 7.58-8.:04

inig

(m5H, aromatic); 8.17 (d,1H [err]H). EP 0 337 713 Bl Exanple 11.
Preparation of cis- and trans-2- hy(é?, -4 (cytosin-|

"-yl)-1, 3-di oxolane (XII). Each of 1he preced'rfng i somers of Xl (25 ng) was
treated with potassium carbonate (20 ng) in nethanol: at room tenperature
for sever abinilarugsaitsoweie dtfenodusiigpoRssiuDdckiad instdad & Potessiuml benzoaleer to yi el d each
isomer of 5 Xl I which were purified by chronmatography on silica gel using
am {(L;ur e EtamplotTy Preperaipmofe-tanlyorynbibyta 3-dingolanb-dearboxyiicresid (Ml e crystal | i zed

f romTret hanol and characteri zed by their respective [err] NWVR spectra
[err]: t& ans-The @reeedingf copwpund [\l (61.920@nyas tdaled 2 B; Mt Pwidifum dighromaty) (2829 .g) BO-
4.21 (qq, 2fimetbyifprmamidg §565tml) aad @r;ﬁu worlgd g in e usye wanpL Y pive 3p greficyude ¢l g

(g1 H [ er Whigly wassqgkps speh in fhe p ?’?’JJ'P'* 7.5Hz). 15 U.V.: [err]max.271 nm

cis-isomer of Xll: [err](ppm: 3.82 and 4.15 (m4H [err]; mp.173-174 5.04
(t,1H;[errF_"_am'_é3(d1H[err]H) 20 - 623(q1H[err]) 805(d 1H;
[err] t|o

2- benzo;}i’ o&% %E EX?‘:;\‘Z lﬁ'ﬁ an‘(rSg‘;L? chig %;T?‘jc Jﬁ%:’fhe

sane proce
|
i

yl

| somer of J},E'
presencgg 0 Ehetyere :) and e mxture vvor up in
the usual gEEABMerdP DY b .a mxture of cis- and trans-isoners of XI II (540
my) which WeTz2o Ry aHids )and separated by chromatography on silica gel using
rgkéture of sexanec2cHgocdbys); 30 acetate as the eluent. They were
charact eri zed.eay,1HiOaiH); respective [err] NVR spectra [err]: trans-isoner of
XI11: [esr](@@oyg1HiCEH)and 4.59 (m4H; [err]and [err]; 6.00 (t,1 H[err]);
6.65 (q,1 H G[mnp}m.elﬂ%&romaﬁc)ﬁ. 75 (m2H; [err];
cis-isomer of IX: &(ppm):
4.27 (qq,2H;Cs-Hz);
4.51 (d,2H;C>-CHOCOCs Hs);
25 5.51 (t,1H;C2-H);
6.59 (d,1H;Cs-H);
7.26-8.09 (m,9H; aromatic).

Example 9. Preparation of 2-benzoyloxymethyl-4-(cytosin-1"yl)-1,3-dioxolane (X).

Following the procedure described by T. Ueda and S.l. Watanabe, Chem. Pharm. Bull. (Japan), 1985,
33, 3689-3695 and by G. Gosselin, M.C. Bergogne, J. DeRudder, E. DeClercq and J.L. Imbach, J. Med.
Chem., 1987, 30, 982-991, cytosine (139 mg) and either isomer of the proceding compound IX (363 mg)
yielded a mixture of cis- and trans-isomers (390 mg) X which were used as such in the following step.

Example 10.

Treatment of cis- and trans-X with excess acetic anhydride in pyridine at room temperature yielded
after work up in the conventional manner, a mixiure of the cis- and trans-isomers of XI which were
40 separated and purified by flash chromatography on silica gel using a mixture of hexane and ethyl acetats as
the eluent. They were characterized by their '*H NMR spectra (CDCls):
trans-isomer of XI: 5(ppm):
- 2.15 (8,3H;C4~-NH-COCHa);
4.16 and 4.46 (m,4H;Cs-Hz and C»-CH20COGs-Hs);
45 5.96 (t,1H;Cz-H);
6.24 (q,1H;CsH);
7.55-8.09 (m,5H;aromatic);
8.15 (d,1H;Cg-H).
cis-isomer of XI: 3(ppm):
50 2.15 (s,3H;C4-NH-COCH;);
4.26 and 4.56 (m,4H; Cs-Hz and Cz-CHzOCOCs-Hs).
5.35 (L 1H:Cy-H);
6.25 (q,1H; C:.-ﬁ)
7.18 (d,1H;Cs-H);
55 7.58-8.04 (m,5H; aromatic);
8.17 (d,1H;Ce~-H).
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37. 68-8.21 (m5H;, aromatic); 8.36° (s,1 H [err] . 8.37 (s 1 H[err]H).
cis-isomer of XliII; [err] (ppm: 40 .62 (d,2H [err]); 4.65 (qq, 2H
[err]); 5.52 (ti H[err]); 6.59 (q, | 6.85 (m2H; [err]; 45
6.98-7.71 (m5H, aromatic); 7.66 (d, Mer r? Exanpl e 13. Preparation of ' -
2- hydr oxynet hyl - 4- (adenin-9' -yl ) -1, 3-di oxol ane (XIV). so Each isomer of
the precedi rE3amsPIOB@Rparatbn bf cmd%.qudrowmdhypp(cmuwﬁmmﬂaé e N '
met hanol at room tenperaturé by the same procedure described in exanple 5
and Sac h pr oduksdch pitthe free@dingigorasnsd ofXh (25 imgh wast imgtedpithypotassiu ¢tartosata)@0 mgsin igthanol
m xt ure of et topih tempertatutdoraavbralrbounoamd ithegsixtirbswarked dmthe usiblananesw freyield gaeh isomer of
further par |>1"| which (werecnuijfist By [Chromatpgsaphy po siliaregehising ja raixtere ohetivvh aqetatel and anelhgnol as
their [err] %c‘t’% cfyglpliizeq -fromy methanpls andpghaigeterized /by thejr rpsppglivg 'H INMR spectra
3.50 (d, 2H; [(&GCPC m2H [err]; 5.52 (t,1 H [err]; 6.44 (q,1H [err]-H);
13 EPoéSDE"mfﬁi“' Y (s, 1H [err]-H; 8.31 (s,1 H[err]-H UV.:
[err]max 269n % " of XIV:. [err](ppm: 5 4.63 (d,2H,[err];
%

.29 (qq, ’ZH'T%; 1 WGt err]-H); 8. 43 (q, 1H [err]-H: 8.18 (s, 1 H

[err] H; 10 gas ,_:I,shlz)[err] H. UV.: [err]max. 269 nm Exarrple 14.

Preparation of

2- benzoyl oxyrre%rg/ég z %l e;ghgo 6' -chloro-purin-'9-yl)-1, 3-di oon ane (X\/)

15 A olu,\;rgnsdpﬁ fR- 6-chl oropurine (800 ng; 3.54 mml) in 20 nl of
hexamnet hyI drcﬁ.,r,goa,gp@em(, ) ‘containing 0.5 ml of trimethylsilyl chloride
(TM5-Cl ) wasS hegd £d 448 aizlddac;.gnzéh)h after which tinme the m xture was

eva;ﬁ?rat ed tnepchsmmesmd(mﬂm 0. The residue was dissolved in 75 m of
i chf or oet hanes.gaopitsHRg 9 mg of conpound I X and 0.6 m of '
trinethylailyle2xfhei-a; (TVS-[err]) added. After refluxing under argon for
4 h, the m xt us.es (da&Catd)l | ected, 2 g of solid NaHCJO err] added fol |l owed by
50 M of satuN:aCe®H) max.270nm.

Example 12. Preparation of 2-benzoyloxymethyl-4-(adenin-9'-yl)-1,3-dioxolane (XIli).
25 ' o _

Following the same procedure as in example 9, adenosine (135 mg) was coupled with either isomer of
intermediate IX (545 mg) in dimethylformamide at 120° in the presence of trimethylsilyl triflate (0.45 ml)
and the mixture worked up in the usual manner to yield a mixture of cis- and trans-isomers of Xill (540 mg)
which were purified and separated by chromatography on silica gel using a mixture of hexane and ethyl

30 acetate as the eluent. They were characterized by their respective '"H NMR spectra (CDCla):
trans-isomer of Xill: 5(ppm): -

4.5 and 4.59 (m,4H;Cs-H. and C2-CH20C0Ce Hs);

6.00 (t,1H;Cz-H);

6.65 (q,1H;C+-H);

35 6.76 (m,2H;CgH2);

7.68-8.21 (m,5H;aromatic);

8.36 (s,1H;C2-H);

8.37 (s,1H;Cg-H).
cis-isomer of XlIt: 3(ppm):

40 4.62 (d,2H;C>-CH,0COCs Hs );

4.65 (qq,2H;Cs-Hz);

5.52 (t,1H;C2-H);

6.59 (q,1H;C4-H);

6.85 (m,2H;Cg-NH:);

45 6.96-7.71 (m,5H;aromatic);

7.66 (d,2H;C>-H and Cg-H).

Example 13. Preparation of 2-hydroxymethyl-4-(adenin-9'-yl)-1,3-dioxolane (XIV).

50 Each isomer of the preceding compound XIll was treated with potassium carbonate in methanol at room
temperature by the same procedure described in example 5 and each product purified by column
chromatography on silica gel using-a mixture of ethyl acetate and methano! as the eluent. The isomers were
further purified by crystallization from methanol and characterized by their TH NMR spectra (CDs SOCDs):
trans-isomer of XIV: 5(ppm):

55 3.50 (d,2H;C>-CH2OH);

4.70 (m,2H;Cs-Hz);
5.52 (t,1H;Co-H);
8.44 (q,1H;C4-H);

13



10 aqueous Nchq err]. The organrc Iayer was’ coI --and after work up
in the usual manner, crude XV was obtained as .an 0|I
separated into its isoner by chro gg,p;% n silica gel using :
hexane- et hyl acetate (3:7) as thenziflﬁgnt -toég;'i ve 230 ng of pure trans- and.
250 ng or pure cis-isonmer as colorless foans. They were characterized by
their [err] NWVR (sp&Ci-Hr [err]: trans-isomer of XV (R :0.40; hexane-Et OAc
3:7): er§((ppPe-iu. 45-4. 52 (m4H Jerr]; 5.16 (b,2H;[err]; 5.83 (t,1 H, .
CZ-I—QJ 3 N “306')893"(28%"'1H [err]); 7.41-7.58 (m3H aromatic); 30 = 7.92"
(s,17H [erﬁﬁJ%‘Bxb’B"((’R!"?H aromaticJ = 7Hz). U. V.: [err]max. 312 nm '
Cci s- |son%r C2-GH H‘é%l hexane-Et OAc 3:7): [err](ppm: 4.25-4.33 (dd, H,

[err] -H J = %3‘ H4iCs-He; 4.59-4.64 (m3H [err]-H and [err]); 5.17

(b, 2H; [err]) il H [err] HJ = 3.50 Hz); 6.33-6.53 (dd, 1H;[err] H);
7. 38- 57(m itk c) 7.93.7.98 (d, 2H aromatic): 8.00 (s, 1 H;
[err]- x 312 rim Exanple 15. Preparation of trans- and
ci s-2- hy ).rﬁ_(ags M no-6' -chl oro-purin-9 -yl)-1, 3-di oxol ane 45
(XV1) . The prece I Ng trans isonmer of XV (180 ng) was dissolved in 30 m of
net hanol , TEQ@antl“ﬁrbﬁH?atrS@&|Mn%ﬂo@ﬁ&ﬁ;}lmgmﬂw-cﬁlmm&'w*?bhi%k’i:lah@(XWQh for
15 m n. Aft"_—t""er Stirring.at roomtenperature for 15 h, the sol vent was
renoved &N Vax sohution of 2-aﬁin6-earrd¢wnrer(yootra¢ Iatszedndi)n@mau BERexaridthyRiisilazane (HMDS) -
recrystal | icandiningro.s b on winbtayiilyl-chibdser (TMS-8)) Was Ragtod fundii Fediust oA Hi-akdfl whioh time the
155-[err], mihute @b¢ avaperitefl o diyness . iR Jacubt TheCrpsiduet wasadissalirglr inCiSeml aiedichitoyosthiahd\IVR .
( Dl\gg [ er r pdntaining01@ my\dF confpeund]iX pEi)6 mBf HimeByldH! t(itateXFME-d1 added JAHBTrefuxiAf under
ZH; [ er r pigon ®r @1h, (the mixitre wasy dollected 52 PHf )solidSMaHCOs agdaddgoliowsd b5 el of Furat@l 6
Hz); 6. 27- 8qu8ous(NaCOs. -Hhp ergagic layey weas gollgctedzand after 3Q@rkeup, i the [ugyat fnanngr, QIGdG( XV wag{,
[err]. 14 obtaiggr(as3mpil which wespuriiiqdand pepasetod info itgriepmeOBY pfymatography on silica gel using
hexane-ethyl acetate (3:7) as the eluent to give 230 mg of pure trans- and 250 mg or pure cis-isomer as
colorless foams. They were characterized by their '"H NMR spectra (chrs):
trans-isomer of XV (R :0.40; hexane-EtOAc 3:7):
25  5(ppm): 4.45-4.52 (m,4H;Cs-Hz,C2-CH20COCs Hs);
5.18 (b,2H;C2~NHz);
5.83 (t,1H;C>-H,J =3.8 Hz);
6.39 (dd,1H;Cy-H);
7.41-7.58 (m,3H;aromatic);
. 30 7.92 (s,1H;Cs~H);
8.06 (d,2H;aromatic,J=7Hz).
UV.: (CHsOH) Amax. 312 nm.
cis-isomer of XV (R :0.26; hexane-EtOAc 3:7):
5(ppm): 4.25-4.33 (dd,1H;Cs-H,J =5.43 Hz);
35 4.59-4.64 (m,3H;Cs-H and C2-CH.-0COGCs Hs );
5.17 (b,2H;Co~NHg); :
5.42 (t,1H;C2-H,J=3.50 Hz);
6.33-6.53 (dd,1H;Cs-H);
7.38-7.57 {m,3H;aromatic);
40 7.93-7.98 (d,2H;aromatic);
8.0 (s,1H;Cg~H).
U.V.: (CHsOH) amax.312 nm.

Example 15. Preparation of trans- and cis-2-hydroxymethyl-4-(2'-amino-6'-chloro-purin-9°-yi)-1,3-dioxolane
45 (XVi).

The preceding trans-isomer of XV (180 mg) was dissolved in 30 m! of methanol, the solution cooled to
0* and dry ammonia bubbled through for 15 min. After sfirring at room temperature for 15 h, the solvent
was removed in vacuo and the residue crystallized from ether. After recrystallization from ethanol-ether, 98
50 mg of pure trans-XVI m.p. 155-156°, was obtalned (R: 0.23, EtOAc). It was characterized by 'H NMR
{DMSO-ds):
trans-XVI: 5(ppm): 3.44-3.49 (m,2H;C,-CH, OH);
T 437-445 (m,2H;Gs-Ha);
5.01 {t,1H;C5-CHz0H,J =6.2Hz);
55 5.46 (t,1H;C>-H,J =3. 3.6 Hz);
6.27-6.32 (dd,1H; iCs-H,J=4,1 Hz);
7.00 (b,2H;C2-NHp);
8.26 (s,1H;Cg-H).

14

“Wwhi'ch was purified and



1

‘'m of ethanol

_to 105-[err] fgg

&

‘et hanol -ether, the pure product hadgm 337X Y47, [err]:0.24, EtQAc). It'}'.

The ci s- |serrer'of XVl was obtar ned |n srmlar yreld fromthe ci s-isomer of-:
XV by the sanme preceding procedure After recrystallization from -

was characterlzed by [err] (DVMBO-ds): 5 cis-XVl: [err](ppn) 3.54-3.59 .
(m2H [err]; 4.12-4.19 (dd,1H;[err]H) =5.3 Hz and 9.8 Hz); 4.48-4.53 (d, 1
H[err]-HJ u&&uammmﬁxwmawerr] HJ =2.8 Hz); 5.09 (t,1H,
[ err] OH2- OHTte=Gs-Borhér)of XYOwas obtaBe@4n §indilat iejdeiran] meLﬂSOBleﬂowa bv the 3@me IDI'QQMM
[ern]; 8. 23plsadirerfffecieptystyllization Vom%‘d 0]-ethet.. the) pure; AgAUBHIB iR 115'5‘"5(%1961‘ £t
Pr epar at i on lteyes eheeeterizady 'H NMR (DMS
ci s- 2- hydt o£§PRéE Hgam): A 5‘_"?59%? Br-PlipOH -yl )-1, 3-di oxol ane (XVI1). The
precedi ng trah‘s‘z“‘éﬁl‘f’é'r ‘HX\7I53 (9“?@19“ s subnitted to hydrogenation
condi tions un ; ii)] of hydrogen over 10% Pd/C (30 ng) in 30
'0. ) of triethylamne. After 3 h of shaking, the

jgf, {E usu)al manner to yield a.solid which was

ar)lol ether to give 36 ng of pure trans-Xvil,

m xture S
recrystallize

mp. 153- [err] Py c: MeOH 85:15). It was characterized by [err]
trans- Xvl | : u[v‘ir(él-]sf) Wﬂaxzﬁaﬂéao%rﬁl@ (m2H [err]; 4.38-4.44 (m2H;[err]; 4.99
(t,1 Hferr],Jd =6.1 Hz); 5.45 (t, 1H[err]HJ36Hz) 6. 29- 6. 34

(dd, 1 H [gr @M@r&ﬁmﬁ&h o?fr&n%-ﬁnﬁd dis-2-RydfoRyntethyiba-{2!-dnfifior dult-9'-yi§-1,3 Qiokdland. kvily. H) .

30 The cis-Tsoner of XVII was obtained in simlar yield fromthe

cr S-isomer of TKYprebagdin lvensdsomer ¢ N GAimy) way submittod ®. hydbdeastion eawiiais ahder 348 kRan
% m et hanolso (@t hydrdghreoveriT0% Pd/G (B0CHg) incid rehopethabdisortaning] 0.5 @I, c&ﬁleibﬂam Aftdr GH

|t habsheking the mixtirez was vioykefl gp in| tha\ikdea! (MahisOtodkisid a splid wiXe was finoin:

3 55- 3. 6@0 ( ettiar@tetiiee ta ive) 39 mpOofpwp Bans-XM,) m.p3$53-155°, 1935 AELOAC: (Mf@"'l#-’tﬁ) It was

[err]- HJ=5. ﬂham@rlzsdbv D‘MR(PMSP-dt)SS édd 1 Herr]-H = 1.38 and 9.7 Hz);

5.02 (t,1 8@9@) P43 4gmPH G 'H-[err] J=17.2 Hz); 6.58 (b,2H [err]

40 8.19 (§ énd ﬁéﬂz)-s 57 (s 1 H[err]. UV.: [err]max. 255, 308 nm

Exanpl e 17. Prk é‘r‘ t°P HJIFPAHRL  and

ci s-2- hydf oxy y 2} di ami no- purin-9'-yl)-1,3-di oxol ane (XVLII): 45

The above co 'Q/ (200 ng) was dissolved in 30 M of nethanol

saturated at [8e| 2t ,bry anmoni a and the solution heated in a steel bonb

e solution was evaporated to

s0 The crs-lsomer of “XVIl was obtained in similar yield from the cis-isomer of XVI by the same preceding
procedure After recrystallisation from ethanol- ether, the pure product had m.p. 145-148°, Rs 0.25
(EtOAc:MoOH 85:15). It was characterized by *H NMR (DMSO-ds):
cis-XVil: 5(ppm): 3.55-3.60 (dd,2H;C2-CH2H,J=2.10
and 6.1 Hz);
- 85 4.14-4.22 (dd,1H;Cs-H,J =5.4 and 9.7 Hz);
4.47-4.53 (dd,1H;Cs-H,J =1.38 and 9.7 Hz);
5.02 (t,1H;C2-H,J =3 Hz);
5.11 (t,1H;C2-CH20H,J =7.2 Hz);
6.58 (b,2H;C2-NH);
40 8.19 (s,1H;Ce-H);
8.57 (s,1H;Cg-H).
U.V.: (CH30H) amax. 255, 308 nm.

Example 17. Preparation of trans- and cis-2-hydroxymethyl-4-(2',6'-diamino-purin-9'-yl)-1,3-dioxolane (XVIlI):

The above compound frans-XV (200 mg) was dissolved in 30 ml of methanol saturated at 0 with dry
ammonia and the solution heated in a steel bomb to 105-110° for 16h. The solution was evaporated to
dryness and the residue purified by chromatography on silica gel using chloroform-methanol 4:1 as the
eluent to give 101 mg of product which was recrystallized from methanol-ether to yield pure trans-XViil,

50 m.p. 165-168°, R:0.30(CHCl3:CHz OH 4:1). It was characterized by 'H NMR (DMSO-ds):
trans-XVIlI: §(ppm):3.43-3.48 (m,2H;C2-CH. OH);

4.34-4.49 (m,2H;Cs-Hz);

4.97 (1,1H;C2-CH OH);

5.42 (t,1H;C2-H);

55 5.82 (b,2H;Cz-or Ce-NH);

6.18-6.23 (dd, 1H;Cs-H);

6.72 (b,2H;Ca- or Cg-NH2);

7.84 (s,1H;Cg-H).
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dryness and the residue purified by chromatography on silica gel using
chl orof orm net hanol 4:1 as the eluent to give 101 ng of product which was
recrystallized from met hanol - et her BPP 87118 BJure trans-XVI11, 50 mp.
165-[err]. It was characterized by [err] (DVBOds): trans- XVI I

[err](ppn') 9 éﬂé@a%& C2 [err]); 4.34-4.49 (m2H [err]); 4.97 (t,1 H

[err]); %22"? ":’Fi';,_ bp,ég' &W%ﬁ &éﬁ?}é%ﬁhf—'

[err]~)\ 6

Terr
preced| ng ggmﬁ: 5,:3) gggzgs rm @,J|§—2% A ter recrystal l'ization from
met hanol - e‘["hqr".4_|w(dg1g4¢§ 5land§’\mz 180- terr] [err] was ob- tained in a
simlar vyiel dag.kumaH@p@qrmtmuﬁﬂquy [err] NVR (DMBO-ds): 5 cis-XVIII:
[err](pprr) 805013,co8,03.13derr] OH) =4.2Hz); 4.11-4.19 (dd, 1H, Cs-HJ=4.5 and
9. 7Hz) ; 4. 38541 peHaldorlCNIGy-H, J = 1.6 and 11.2Hz); 5.00 (t,1 H C2-HJ =
3.1 Hz) 105 98.14-b.12dd[iBCiH): 10 6.15-6.19 (dd.1 H; [err]: 6.84 (b, 2H C2-
or [err]; 7. 884 (ORHCHpd Gur-Niji2);U. V. [err] max. 254,279 nm 15 Exanple 18.
Pr epar at i on @886 (si16hCeed)d
t r ans- 2- hy@vos@iiyiax.254279 amosi n- 9' -yl ) - 1, 3- di oxol ane (XI X). The above
cis-XVI (40 ng) was dissolved in a mxture of 15 ni of nethanol, 2 nl of
wat er affd EE.@_&LSP&!’P’GFH"WEE'@M Bﬂ.ﬁM’W@eﬁﬂﬁﬁW'"ﬁéﬂkW'M? Oﬁ‘)ﬁfl ux for
5 h after WhICh | t was |Iuted h 100 er and exc

i ni um_ 'I%‘Pﬂ"" ”é%"’
wi th/wat er®° :EU ?‘? ] ?iltg’ gosmﬁ‘ﬁ
vacuo tg | £ ré"b ’19%35"& "'tr P Fl" %s"lt s‘f"l’f ée ke
sol ut i of? wgs, 11 CEE e i Mg gs&ﬁ? Gyt ; ﬁ”rate saé'a“ tod
evapor at e 3{ @a%&o l%aac%ﬁd v% E liz (? $ g e leld pure cus-XlX
recrystal | hi (c @ls EH %Fas%h a
[err] decoqux oBhnl: 55%2%?0!% 3af act erized e”
ci s- Xl X35 [T &) .p CoRJCEB2h b8y ; 25 4. 10- 4. 17 (dd 1 H

[err]-H, J5. 643114149@81#@-};,;41373“4942(2)( dd 1 H[err]-HJ =1.4 and .9.6 Hz);
4.98 (t,1 H ke&ﬁ]HbL-ﬂJ-aﬁl-&),l-h) 5.15 (b, 1H [err]; 6.10-6.13 (dd,1 H
[err]-H J =2545 @1ei;Co-Ch.08) ; .
6.10-8.13 (dd,1H;C¢-H,J=2.4 and 5.3 Hz2);
30 6.66 (b,2H;Co-NH:);
7.78 (s,1H;Ce-H);
11.02 (b, 1H;Ny-H). U.V.: (CHaOH) Amax.252, 270 nm (shoulder).
The isomer trans-XIX was obtained in similar yield from the above trans-XVI by the same preceding
. procedure. After recrystallization from ethanol-water, pure trans-XIX m.p. > 260°(dec), Rs0.23
35 (CHCI3:CH3OH 7:3) was obtained and characterized by TH NMR (DMSO-ds)
trans-XiX: (ppm): 3.42-3.47 (m,2H;C2-CH2 OH);
) T 4.34 (d,2H;Cs-Ha.J = 4.8Hz);
h 4.99 (t,1H;C2-CH2OH);
5.40 (t,1H;C.-H,J=3.5 Hz);
<0 6.15-6.20 (t,1H;Cy-H,J=4.8 H2);
6.49 (b,2H;Co~NH);
7.83 (s,1H;Cg-H);
10.64 (b,1H;N;~-H).
U.V.: (CHaOH) xmax.252, 270 (shoulder)

Claims
Claims for the following Contracting States : AT, BE, CH, DE, FR,.G_B, IT, LI, LU, NL, SE

1. A 1,3-dioxolane derivative of the general formula (L), the geometric and optical isomers thereof, and
50 mixtures of these isomers:

%
§5

0

16




1 30 6.66 (b,2H;[err]; 7.78 (s,1 H[err]H); 11.02 (b,1H [err]. U V.: -
[err]max. 252, 270 nm(shoul der). The isoner trans-Xl X was obtained in
simlar vyiel d fromthe above trangp¥\ds7ys Bfe sane preceding procedure
After recrystallization fromethanol-water, pure trans-XIX, mp. > o
[err](dec.), [err]0.23 35 [err] was obtai ned and characterized by [err] NWVR
( DVBO- ds) U.Ve (Chis@H) Xnxx.265128] frppm) © 3. 42-3.47 (m2H, e[rr]; 4.34 (d,2H;[err],J
=4. 8Hz) ; Thequs-igamed of EVIlI[was roplaineds byl the(samé précpdingr progbdure 308 dempound (Tis-XV. After
6 15 6. ZUGWStallZﬂof drom ]mwaﬂlﬂlﬁﬂ@, fearp ; CISGMQ . 18041824 Rij0.32(CHGs: %Olim[ weg pb-H) ;

(b taiped g eimil ield jt wes ch emerﬂzm 23‘2’"‘ OWM8Odonoul der) 45 Cainms d ains
for thé fS'd&' I SREAHG-CHOHel=42Ha: BE CH DE, FR GB, IT, LI, LU,
NL, SE 1. A% @gé:?% =4 raf'ql%ff"fz e of the general formula (L) the
8

geonetric a H&Hé)of and 50 m xtures of these
- Or

-Mm:l'.ﬂ:

| somers: [ef] 37 713 BL U. V. : (CH3 OH) Xmax. 255,280 nm The

o H "ai ned by the sanme preceding procedure from
conmpound ci §: \ t rcs f‘ﬁ'%f ystal lization from nethanol -ether, pure
cis-Xviil, err 32(]err] 4:1) was ob- talnedlna3|mlar yi el d.

It was ch@(,a@; ﬁ, 334 obeiioh ] NIVR(DIVBOds) cis-XVIII: [err](ppm:
3.56-3.58 (d, 2H&2[err]0HJ42Hz) 4.11-4.19 (dd,1 H,Cs-H J =4.5 and

9. 7Hz) 1s %4@%&& b i trehi 2 FychonfimliAl4-fpbandbizd" i SaQfbdine b er 1]~ H) =
3.1 Hz); 5. 2H [err] 6.15-6.19 (dd.1H [err]-H 6.84 (b, 2H,
[err] 7.86 i, dbovd dissxvij40 d:b)‘vkas dsived B mikié8 on 1S mi &f melhuson2 i of &ated4nd 23y ¢t | On
Of\_fl S- asodiurh hydnexida-ahd the solytion héayed-uddet epfiadtorss maffdr whidh)tiib, iSwasi dioted withei 0§ 1 of) .

The™ abov ewater gndéxtesé HPridinin sutienate iresinciddegid Thersluay wasdiitered; thefresirbwashedofith wetehand ol |

2 nl ofo \iba eambinadi auegusdiltrates dvaparateq dhr dryiiesitin vagio tidhisave i residugrwhich anae takemutein
reflux f di0%aquecys methangh Tadsolulionewas treatedswithiactivatedichajcesh filteyest and theffiltuatetesgporgted

- excess pyP daness ihyasud  gjya@eolddesidye dnatiwes. recryallisgd fromyetiapal-weter togrfelspure gigXiKesi n
washed wi ®hmaide-e> 298y decomp., Re:0.23 (CHCl3:CHsOH 7:3). It was characterized by '*H NMR (DMSO-ds)

cis-XIX: 6(ppm) 3.55 (m,2H;C2CH2 OH);
25 4.10-4.17 (dd,1H;Cs-H,J=5.6 and 8.8 Hz); .
4.37-4.42 (dd,1H;Cs-H,J = 1.4 and 9.6 Hz);
4.98 (t,1H;C2-H,J=3. .2 Hz);
5.15 (b,1H;C2-CH20H);
6.10-6.13 (dd,1H; &-H J=2.4and 5.3 Hz),
30 6.66 (b,2H;C2-NH2);
7.78 (s,1H;Cg-H);
11.02 (b,1H;N¢-H). U.V.: (CH30H) Amax.252, 270 nm (shoulder).
The isomer trans-XIX was obtained in similar yield from the above trans-XVi by the same preceding
procedure. After recrystallization from ethanol-water, pure trans-XIX mp. > 260°(dec), R:0.23
35 (CHCl3:CH3OH 7:3) was obtained and characterized by 'H NMR (DMSO-ds):
trans-XIX: 5(ppm): 3.42-3.47 (m,2H;C2-CH2OH);
A 4.34 (d,2H;Cs-Hz,J = 4.8Hz);
" 4.99 (1,1H;C2-CH20H);
5.40 (t,1H;C2-H,J =3.5 Hz);
40 6.15-6.20 (t,1H; Cs-H,J=4.8 Hz);
6.49 (b,2H;C.: -NHz).
7.83 (s,1H;Cg-H);
10.64 (b,1H;N;~H).
U.V.: (CH3OH) Amax.252, 270 (shoulder)

ci s- i.sg)mer

Claims
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. A 1,3-dioxolane derivative of the general formula (L), the geometric and optical isomers thereof, and
50 mixtures of these isomers:

; O.
R1°°\“{ Re | (L)
2
55

(o}
-

) A



120 the conbrned aqueous filtrates evaporated to dryness in vacuo to | eave a
Tesi due which was taken up in 50% aqueous net hanol. The solution was
treated with activated charcoal, filgpeggsy2adBthe filtrate evaporated to

~dryness in vacuo to give a solid resi due that. was recrystallized from .
et hanol -water to yield pure cis-XI X (27 ng) mp. > 250 deconp., [err]:0.23
[err] 7:3). |twheeab:characterized by [err] NVR (DVBO-d6): cis- X X: T
[err](ppm: 3. 55 R in lactpdirgn) the geup consigfing ot wdmerxauacmf yprhaying | 1918 c@boRr AP, 8
Hz) ;{ 4. 37- 4. 42bqngpyl andip pengo Substitutedyinzaqy Positon hy)at lesstcme halogep, ‘F‘eTPi] iyl 13- 08
Hz): 5. 15 (b, 1?'F°f‘\ér'r"f an 'fE'%m&*“!dsm('Qfda"f Rerig v r“]‘°'ﬁqs'§°haﬁeﬂ‘a'ét$rd 5.3 Hz); 30
6.66 (b, 2f; [er 1 H err] 11.02 (b,1H;[err]-H. U V.: [err] mx
252, 270 nm¥% s @ﬂ;v ?ﬁ ! %%m ns-XI X was obtained in sinilar yield
fromthe above t I aFa RGOy Prige! sk g’?'@cedr ng procedure. After
recrystallization from ethanol-water, pure trans-XIX, mp. > 260 (dec.),
[err]:O. 35 [err] was obtained and charggterized by [err] NVR (DVBO- ds):
trans- XI X ERR] (ppm): 3.42- SN4. 8FE) 4.99
(t,1H:[err]; 5.40 (t.1H
[err]-HJ=4.8 Hz); 6.49 (&

[err]. UV.: [err]nmax. 259, e

fol | owi nggsContracting S : , BE, R HaN, TNTLI, , NL, SE 1.
A 1, 3-di oxol ane derivative & the general fpormula (L), the geonetric and
optical isoners thereof, and|50 - nixtureb of these isonmers: 55 EP O

337 713 Bl wherein: [err] is selected fromthe group consisting of
hydfogen, an acyl group having INWg 16 carbon at s, benzoyl and a benzoyl
substitut#@d in any position by | east one hal ogen. [err] alkyl, [err]

al koxy, nitro and trifluoro ucl eosi de base
e??gocyclic r adi cal

anal og. 5 2. The conpound of {C
selected from J[err] L§§

2 N T

<

30

35

Wher:an;and R: are independently selected from the group consisting of hydrogen and Cy - Cs alkyk;
® e Rs is selected from the group consisting of Ci -Cs alkyl and halogen.

3. The compound of Claim 2 which is 2-acetoxymethyl-4-(thymin-1'-yl)-1 ,3-dioquane.
45 4. The compound of Claim 2 which is 2-hydroxymethyl-4-(thymin-1'-yl)-1,3-dioxolane.

5. The compound of Claim 2 which i's 2-benzoyloxymethyl-4-(cytosin-1"-yl)-1 .Sdioxolane.

6. The compound of Claim 2 which is trans-2-hydroxymethyl-4-(eytosin-1 *-yl)-1,3-dioxolane.

7. The compound of Claim 2 which is 2-benzoyloxymethyl-4-(adenin-8'-yl)-1,3-dioxolane.

8. | The compound of Claim 2 whieh is 2-hydroxymethyl-4-(adenin-9'-yl)-1,3-dioxolane.

5 9. The compound of Claim 2 which is 2-benzoyloxylmethyl-4-(2°-amino-6'-chloro-purin-9'-yl)}-1,3-dioxolane.

10. The compound of Claim 2 which is 2-hydroxymethyl-4-(2-amino-8'-chloro-purin-9'-yl)-1,3-dioxolane.

" R




1[,err] 25 [err] 30 35 wherein: {err] and [err] are .independently selected
fromthe group consisting of hydrogen and [err] al kyl; 40 and [err] is-
selected fromthe group consistinggpfeds¢rrid B2l kyl and halogen. 3. The -
conpound of Claim2 which is I
2-acet oxynet hyl -4- (thynmin-1'-yl) - 1 3-di oxol ane. 45 4. The conpound of Caim
2 whi ch i s112-Thyehmpryndiof ﬁlylmaﬂwt(dhhgfthydmymetm-é-@'iaml&mhres{-al)-a.neroxcﬁane The ' '
‘conmpound of Claim2 which is 2:benzoyl oxymet hyl -4-(cytosin-1 '-yl)-1
, 3di{oxol ant The Wﬂﬂé“‘@@hﬁ'e'm'ﬂjww '-‘G wdrwnqmrﬂ:e' §'-diamino-purin-g'-yl)-1,3-dioxolane.
trans 2- hydro %rret hyl -4-(cytosin-1 '-yl)-1 |, 3-di oxaol ane. 50 7. The conpound

of O ai fi 21%uih¢spmpedng %@ﬂ’?&ﬂhﬁkjfr?étyi’fﬁ?ﬁ‘y“ﬁt“('éﬁd@f‘l‘f“ﬂ'g'g")*)?I'd}m“i'a“g di oxol ane. 8.
The conpoupd ofhaCI aim s| ? w&‘( prisigg a3 ative as
2 hydr oxyet (RN ‘.’;'?'.2;9} e MR Seconible casior] C. €EITBD AARY=BP

The conpound i
2- hydroxyrret am no- 6' -c r\"(ga WOHSQ -yl)-1, 3-di oxol ane. 17.

1 11111111&:&&&&%&@&%&cont&anesﬁis? gél3 Bl 11. The conpound of Caim 2
~which is 2-hydroxynethyl-4-(2'-am no-purin-9' -yl)-1, 3-di oxol ane. 12. The
conpoungs of. @l proddss’ fokhinGrdtaktire of a pharmaceutical composition comprising mixing .2 1,3-dioxolane

2- hydr oxynet byflvatiés (o 'gerferal Gormita 110, thél Igetimdivic- 3hid) opficaB istthéX EHeRIOE .or Enixtuket of Tthée
‘conmpound of &bmersn 2 which is .

2- ydr oxynet hyl - 4- (guani n-9' -yl ) - 1. 3-di oxol ane. 14. A pharmaceuti cal
corposition for treating viral. infections conpri srdog a 1, 3-di oxol ane
derivat e as clained in any of CRalrmrblgc o 13 harmacequtical |y
acceptabl e carrier. 16%15. The use of & 1, 3™wiBxol ane rvative as cl ai ned
in any of Cains 1 to 13 in the manufacture of\ a pharmceutical conposition
for treating viral infections. Gaims for the Nollow fg Contracting State:
ES 15 1. A process for nanufacture of a pharnm@ | conposition
corrprrsfng m xing a 1, 3-di oxol ane derrvatrve of general forrrula (L) t he

georret ric an ?Q& hC sei I’O I' Xt ure?rsanoa]: t gup avm %6 cazbon
[err] [err] YL Suhoy E: oﬁs ﬁiﬁ nq}:
;hydrogen, anauﬁ&y nitdaf} arpﬂ R d58nz0
#subst i tytt ed lyith £pharmiesititdiP Becbita cahg@st a ogen err a kyI [err]

al koxy, nitro and trrfluoronethyl groups and [err] is any nucleosrde base

anal ogue, BOA procesdlabddrdihg RGBS G WHbrbif R, is)a RGFREBIE Pl sstiddifRm: 2. A process
according to Cains 1 wherein R2 is a heterocylic radical selected from 35

[err] 40 [err]
35 NHR,

v flf ﬁf”fw @I?
“ .,,;ﬁﬁt,? Beslies

50

2-b enZOYJ Of5Y ﬁﬂﬁ&f a 0%‘8110 oﬂag?e&vgwe gleangd Riugnbrc‘)f %la|n¥|1)t011’3 in q{eo anu r?re oi!’ g'

wherein Ra and R: are independently selected from the grdup consisting of hydrogen and Ci - C;
alkyl; and Rs is selected from the group consisting of Ci -C; alky! and halogen.

§5 3. A process according to Claim 1 or 2 wherein the 1,3-dioxolane derivative of general formula (L) is
selected from the following:-
2 - acetoxymethyl-4-(thymin-1"-yl)-1,3-dioxolane,
2 - hydroxymethyl-4-(thymin-1'-yl)-1,3-dioxolane,
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1[err] 50 mherern [err] and [err] are |ndependently selected fronrthe grouprf

iconsi sting of hydrogen and [err] alkyl; and [err] is selected fromthe

group consisting of [err] alkyl and m”enaéﬁ 3. A process according to
Claim1l or 2 wherein the 1, 3-dioxol ane derivative of general formula (L) is":
selected fromthe followi ng:- 2 -

acet oxymet hy| - 2= ankgylekymethyl-4(cytosin; 13ylH1'Sdiokalgne, 2 - hydr oxynet hyl - 4- (thymin-1
-y) - |, 3- di oxngrddbydrggymetiyl-4-(ayiosin-Eyl)-1.3-gipolng37 713 Bl 2 - : '
benZoyl oxyrret h wazﬂ%yﬁ?w ﬁ@!emm%rv 11""'0"090% oxol ane -

trans- 2- h dr ox E?Ymeﬂw %@Tg ¥' 'a@ 3-dj oxol ane, 2 -

benzol oxy thy - ( 1,3-djoxolane, ’
- r puf g _ éfy&? :"93‘ ane, o _ |
nfathy % mo r| - -yl i I?I}e Yy -1, 3-di oxol ane, 2 -
0O-

:hydr oxynet hyl -
benzoyl oxyl net y

hydr oxynet hyl - Ygr_ : uanin 17, 3- di oxol ane, 2 -
hydr oxymeg,hyl - am uri n- , 3-di oxol ane 2 -

hydr oxymet h)dlamg?o,,“@foﬁuvm’gegﬁ,gw r*staqe h) 1, 3-di oxol ane, and 2 -

hydr oxynet hyl - 4- (guani n-9"-yl) g di oxol ane. 10 Cains for the follow ng
Cont racting 45t ﬁt;ﬁoceg?fol maﬁufﬁ&d?&%ﬁ% pHafmaosunsH 6inpdsiod lcorprishi@ mibargS |t 1,5 déxolane
CONpPOoSi ti on Coddavdiits BiIgenbrsli Bfhuld (L), Sheljdametiaand dptichivisdmeretnerbof g6 vixRies fop tesd a
(L), the sgeonekdmers:and optical isonmers thereof, or m xtures of these 15

i somers: [err] 20. (L) 25 wherein [err]is selected
~fromthe group consisting of hydrogen, an acyl grougyhaving 1 to 16 carbon
at ons, benzoyl and a benzoyl substiR yOdHl.i n by Rleast 1

- hal®gen, [err] alkyl, [err] alkoxy, itrg an fluoro groups; and
R2 is any?nucl eosi de batl& anal ogue, with a pharnaceutic Iy accept abl e
carrier. 30 2. A process according to Cains 1 erein is a heterocylic

radi cal selected from [err] NH2 [err] 40
0 45 [err] mhereln [err] and [err] are |ndependently selected fromthe
group consrstl

S

ro ro lvn toqk carE)on

from éhe " oupy oms a en ﬁu mTe%%}‘ srtgl‘é éé% hal ef, 'h ‘%fe kél A

according to ,hBr 9%6& 06 a6 L bnkdddey
formula (L) i w,ﬁ, glfnggg

# s0 2. A process according to Glaims 1 wherein Rz is a heterocylic radical selected froﬁi:

whersin Rs and Ry are independently selected from the group consisting of hydrogen and Ci - Cs
50 alkyl; and Rs is selected from the group consisting of C; -Cs alkyl and halogen.

3

3

3. A process according to Claim 1 or 2 wherem the 1,3-dioxolane derivative of general formula (L) is
selected from the following:-
2 - acetoxymethyl-4-(thymin-1'-yl)-1,3-dioxolane,
65 2 - hydroxymethyl-4-(thymin-1'-yl)-1,3-dioxolane,
2 - benzoyloxymethyl-4-(cytosin-1'-yl)-1,3-dioxolane
‘trans-2-hydroxymethyl-4-(cytosin-1'-yl)-1,3-dioxolane, .
2 - benzoyloxymethyl-4-(adenin-8'-yl)-1,3-dioxolane, _—
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2 - acetoxynethyl-4-(thymn-1'-yl)-1, 3-di oxol ane,
hydr oxymet hyl - 4- (t hym n-1' -yl ) - 1, 3- di oxol ane, 2-
benzoyl oxymet hyl - 4- (cyt osin-1' -yl ) -gp g8 $1¢BAN
trans-2- hydroxymet hyl -4-(cytosin-1 *-yl)-1 3 d| oxol ane, 2 - >
benzoyl oxynet hyl -4(adenin-9' -yl )-1 , 3-di oon ane, 19 EP 0 337 713 B1 2-
hydr oxynet hyl 24h3(dwdmtdthyl—9(adgnin}9-il)-83-dibxmlané.ane, 2 - '
benzoyl oxynet &ybsnzoyloRymethyi-h@*-dinocirhioropysin®tyl-1.3-didxdlang, 3- di oxol ane. .2 -

hydr pxymet hy| 2 Ahydmxyreatiyhé(2Bamingfi-ghlero-purinighylet.d-dipxplane, | 3- di oxol ane, 2 - -

hydr oxynet hylzzlh!(dM'%ﬂth(zpﬁ!“ﬁ'qP“gﬂ'g ggﬁf'%dﬁ'?oxol ane, 5 2- '

hydr oxynét hylb-zl"\(d?xy ety -ABOiBerPYrg- yi-{Fgioxglane. 4dox ol ane, and 2-

hydr oxynet hyl 224 ‘(dﬁ’d’é{?ﬁ‘W ~ylouspim@-y-53-gipolaat-ane. 4. Use of a 1, 3-di oxol ane

derivative of ener orrrul r 0 n_the
manuf act ur € o\"g of rato aﬁgﬁf ﬁalﬁg g rﬂ'@l g’ﬁ?;ﬁ “‘? "Pqﬂ fbjc'a'ms 13 in the
Pat ent an%Br udhe" en anspr ﬁ'e s\/ertragsstaaten AT, BE, CH,
DE, FR ,Paie%h U NL, SE 1. 1 3- D| oxol anderi vat der aligenei nen
Formel (L) pg 'tur 161gerfdd Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, Ll LU, N%sis o
in der R aus der aus \Wsserstoff, einef ACylgruppe m t

Kohl enst of fgat pgrgiaxdﬁ@gﬁmﬁgrd@q,eingn Fommel (L), el i ebi ger Posi t | on durch
m ndest egs ei ne Hal ogen-, Cl -s-Alkyl-, Cl -9-Al koxy-, Nitro- oder
Trifluorme- thyl gruppe substitui ertemg Benzo | bestehenden G uppe ausgewghl t
ist, und R2 ein beliebiges Ay | kl eosi dbase(,ﬂarst ellt, sowe
ge%rrgtri sche und optische |soner essel®en und Gem sche “di eser Isorrere 30
r bi ndung gema8 Anspruch 1, in der ei nen aus AN 1
0

) - 55
3-
)

X N12 2 ca NH2

NN N HN
i N-~~~~N No NE>\ H2N N N HN N

N KN \We- aus I | ten het erocycl i schen Rest dar st eI I t,

R3 und RY un ggr"%;gg g;%qgs%wifﬁw 2%;{6 Be@o%n
best ehenden K

r stl em Benzoy} bestehenden Gruppe ausgewa lst un m |ges Analogon
G uppe ausge einer ukleosidbatgeega rstellt, sowie

geometrische und optische Isomere desselben und Gemische dieser Isomere.

s0 2. Verbindung gem&B Anspruch 1, in der Rz einen aus

o 35 J,\N%‘ ’ J\ HzNJ\/ji )

CIN I *D H,,,(I. LI

ausgewdhlten heterocyclischen Rest darstelit, wobei
55 Ra und Rs unabhZingig voneinander aus der aus Wasserstoff und C;~3-Alky! bestehenden Gruppe
und Rs aus der aus Cq—3-Alkyl und Halogen bestehenden Gruppe ausgewihit ist.
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EiEP033771381 3. Ver bi ndung gemaB Anspruch 2, be| der es sich um :

2- Acet oxynet hyl -4- (thymin-1'-yl)-1, 3-di oon an handelt. 4. Verbi ndung

geli bl B Anspruch 2, bei der es si ch EBTd 337 713 B1 o
2- Hydr oxynet hyl - 4- (thym n-1'-yl)-1,3-dioxolan 5 handeKt. 5. VerDbi ndung
gernl B Anspruch 2, bei  der ‘es sich um

2- Benzoyl ox WEVWMUAQ (gepEt Angpruth -2y ibdi- diet , €8 - sithowo | 2sAveinamgthlir4-(thy®in-16yl)-1,3-dioxolan
Ver bi ndung genh%!@"/\nspruch 2, bei. der es sich um :

t rans-,2- Hydr oxynet hyl - cytosin-1'-yl)-1, 3-di oxol an handelt. 7. Verbindung
gema An Spl‘hc ergndlﬂgﬂgera Agsprugh 21, bejder es sich um 2-Hydroxymethyl-4-(thymm-1'-yI) -1,3-dioxolan .
2- Benzoyl 6xyrre ‘H‘Q?-4 (adenin-9'-yl)-1, 3-di oxol.an. handeKt. 1S 8. -Ver bi ndung
genmaB Anspr -
> bydr oxymeth F i afan GSergin & 1St ) ot 2Pty RS > S
Anspruch 2, be es sich um

2- Benzoyl gx | - 1O

handel 1 @OW@%““&,&%‘*’S%&B%%%@EP%&' B frthdaofoty e dnctod i
2- Hydr oxynet hyl - 2'-amno-6'-chlorpurin-9' -yl)- 1,3-dioxolan handelt. 25°
11. Verbi ndwngv&&m ﬁaﬁﬁruﬁ ch 2, B6i! doFl 8¢ su€|§ urd | 208bn methyl-4- adenm-9'- )-1,3-dioxolan
2- Hydr oxynet hyJ-.aua..g(;n(g9 am nopﬂlrll n-9'-yt)-1,3- dl ox%)blmg’r(]y har‘qdeﬁ y)

Ver bi ndung gemAB Anspruch 2, bei der es SI ch um

2- Hydr oxynetghyVertindug ,gemsal V\ﬁ‘dﬁii'uﬂlo |21 béi NdeP 'es \sich -ulm 2-Hydrogurethgint-(adenic @l-yi)-1,32dloxdi3n
=-Verbi ndung genmdnBBitAnspruch 2, bei der es sich um _ _

Hydr oxynet hyl - 4(guani n-9' -yl )-1. 3-di oxol an handelt. 14. Arzneimttel zur
Beﬁ"a'ﬁdl ung \8 r ¥érkinduhgn feméBiAospauch 2heisder éarsich, uB ZRasrayloaynerthyl-4-@t-angjrorfirghierpuriefrylle r
Anpr Uche 85  13-dioxglag haRleltind ei nen phar nazeuti sch geei gneten Trager
enthalt. 15. Verwendung eines 1, 3-Di oxol anderivates gemaB ei nem der
Anspr f che 1 18 Yortindung, gomiisy, ANSRINGh 2 Beicien 8 sighy ym eﬁ"’i‘ﬁdﬂ‘!é‘l'%‘ykﬁ? -aninefraiQspHn-8"-yi)-
viral er I nfekt}SAexplanpgpdelbat ent ansprl ~che fUr - f ol genden Ver t ragsst aat: ES
i, SYg Lig{sgﬁa e\? r@ﬁjr 5t emgl*] Rﬁ%’ﬁﬁ?eﬁzr@{: %ﬁéﬁms%li)%lms ﬁ-gly roxymetgnr(]-lt- -ammopurm-9‘-yl)-1 3-

0 (L) R 50

Konl enst of 4 3&3’%““ 5"'39&'?"%%85“ e B S (0 O Yl -1

#m ndest eng ei ne Haarogen- ‘Cl -.e-Alkyl-, C1 -3 AI koxy-, Nitro- oder
Trifluorme- 1ghydiihdd egeﬁsdoaﬁépwu Q! b&iMePRs ZRy! uanﬁ-yﬂBﬁ‘y'ﬂQ&W-%Mﬁﬂ%‘ -AHSE8NOR t

i st und R2 ei npdagdil €bi ges Anal ogon ei ner Nukl eosi dbase darstelit, sow e
deren geonetri sche und optische Isonmere und Geem sche di eser |sonere
14. Arzneimitte! zur Behandlung viraler Infektionen, das ein 1,3-Dioxolanderivat gom#8 einem der Anpriiche
35 1 bis 13 und einen pharmazeutisch geeigneten Tréger enthilt.

s 15. Verwendung eines 1,3-Dioxolanderivates gem&B einem der Ansprliche 1 bis 13 zur Herstellung eines
Arzneimittels zur Behandlung viraler infektionen.

40 Patentanspriiche flir folgenden Vertragsstaat : ES

1. Verfahren zur Hersteliung eines Arzneimittels, bei dem man ein 1,3-Dioxolanderivat der allgeméinen

Formel (L),
4 O
' R,0H,C
(L) 177277 Ry
inder
R1 aus der aus Wasserstoff, einer Acylgruppe mit 1 bis 16 Kohlenstoffaiomen, Benzoyl und in
65 beliebiger Position durch mindestens eine Halogen-, C1-a-Alkyl-, Ci-3 Alkoxy-, Nitro~ oder Trifluorme-

thylgruppe substituiertem Benzoyl bestehenden Gruppe ausgewihit ist und Rz ein beliebiges Analogon
einer Nukleosidbase darstelit, sowie deren
geometrische und optische Isomere und Gemische dieser Isomere

" R ) AR



91 4.. EP 0 337 713 Bl mt elnen1pharnazeut|sch geelgneten Tr ~ger
m scht. 2. Verfahren gemaB Anspruch 1, wobel R2-elnen aus 5 o
NH NHR3 010 EP 0 337 713 Bl H~~~mmm
N~~s o o NH 2 15 * | 0
| : NH2 20 H

N N121 ausgenbbinéne phamadzeutisch\gesigreth driigtagischtiar stel |t und R3 und R4
unabhangi g vonei nander aus der aus Wasserstoff und Cl -3-Al kyl bestehenden
G uppe 25 2. Vertatren G548 Agsprlsh 1.anebel @ eingl AFKky| - und Hal ogen best ehenden G uppe
ausgewahi t ist. 3. Verfahren gemal 3 Anspruch 1.oder 2, bet dem das

1, 3-Di o%ol anderivat der aligeneinen Fornel (L) unter den fohgpnden gew~hl t

wird: - 2-Acetoxyneth t hym n- -yl)-1 .3-dioxolan 30

2- Hydr oxynet hyl - 4- (thwr;‘ln%-( }/yl) p

2- Benzoyl oxynet hyl - an- Qi Vi 3 <0 \ O \
t rans- 2- Hydr oxynet h -, 4lcyt osi - }1 |\

2- Benzo¥ oxynet hyl - 4- (ad ni n- 9%54 di,

2- Hydr oxynet hyl - 4 ‘a -9' -97) - 17 3- di oxdl an 35

2- Benzoyl oxynet hyl - 4- (R' - am no- 6' ‘:hl orpufn-9'yl)-1, 3 d| oxol an -

2- Hydr oxynet hyl -4-(2' -am no-6' -chl orpudnfl-y{)-1, 3- d| oxol an yu,

2- Hydr oyynet hyl - 4- (2" -am nogurin-9' -yl ) -1, 3} di oxol an -
2- Hydr oxynet hyl -4- (2", 6' - di gm nogurl n-91' -

-

2- Hydr oxynet hyl - 4- (guam ' 3-dio t ent angpr Ucfte

f ol genden Vertragssi aat: 1 Ve? ahren rsfellung

Ar2wéinmittels, bel deﬁn g€ri vdt dem, For nel
(L), 4520?1042 C 50 0% n.der 55 R, aus dek aus V\asserstof:‘\ ei ner
Acyl gruppe mt 1 bis 16 Kohl ensto fatorren Benzoyl und in beliebiger

Posi tion durch m ndestens ei ne Hal ogen- C, -3-Akyl-, CL -9-Al koxy-,

Ni - W!ch?“ ﬁﬂﬁ dastall
Glr nge ggggemm?nﬁnﬁ%éw vanginapdor 1@%1 Q%I% s@f ené -Alwpéegtgﬁbﬁ%%}uppe
en en

und Rs aus der aus Cq-~3-Alkyl und Halog ausgewhhlt ist.

3. Verfahren gemiB Anspruch 1 oder 2, bei dem das 1 ,3-Dioxolanderivat der allgemeinen Formel (L) unter
den folgenden gew#hit wird:

- 2-Acetoxymethyl-4-(thymin-1 -yI)- 1,3-dioxolan
2-Hydroxymethyl-4-(thymin-1'-yl)-1,3-dioxolan
2-Benzoyloxymethyl-4-(cytosin-1'-yl)-1,3-dioxolan
trans-2-Hydroxymethyl-4-(cytosin-1"-yl)-1,3-dioxolan
2-Benzoyloxymethyl-4-(adenin-9"yl)-1,3-dioxolan
2-Hydroxymethyl-4-(adenin-8'-yl)-1,3-dioxolan

30

2-Benzoyloxymethyl-4-(2'-amino-6'-chlorpurin-8"yl)-1 ~3~dioxolan
2-Hydroxymethyl-4-(2"-amino-6'-chlorpurin-9™-yl)-1,3-dioxolan
u 2-Hydroxymethyl-4-(2"-aminopurin-9'-yl)-1,3-dioxolan
St 2-Hydroxymethyl-4-(2' 68"-diaminopurin-9'-yl)-1,3-dioxolan
2-Hydroxymethyl-4-(guanin-8"-yl)-1,3-dioxolan
40
‘ Patentanspriiche fiir folgenden Vertragsstaat : GR
1. Verfahren zur Herstellung eines Arzneimittels, bei dem man ein 1 .3-Dioxolanderivat der allgemeinen
Formel (L),
45
R,0H,C © R
1 2 2
] (L)
50 .
O
in der
55 R, aus der aus Wasserstoff, einer Acyigruppe mit 1 bis 16 Kohlenstoffatomen, Benzoyl und in

beliebiger Position durch mindestens eine Halogen-, Ci—s-Alkyl-, C1-3-Alkoxy-, Nitro- oder Trifluorme-
thylgruppe substituiertem Benzoy! bestehenden Gruppe ausgewdhit ist und Rz ein belisbiges Analogon

einer Nukloosidbase darstellt, sowie deren
* c L M s *




ie| ner Nukl eosi dbase darstellt, sowie deren 22 * C * L Il Si EP 0 337
‘713 B1 geonetri sche und optlsche | somere und Gemi sche dieser |somere mt e
ei nem phar mazeuti sch geei gneten Tr agprogyﬁq@m 2. Verfahren gem 8 Anspruch =%

1, wobei R2 einen aus 5 NHR3 ~~~ONHZ _ _ 4

f N Na~ . \ HaH2|\LJ_ N N N 15

o geometrische @H [aplistlid-isemeielind Gemische diesshIsomere

NN~ 20 mit einem pharmazeutisch gébigneten-Fragermiseht~~~~~~~—————~ -ausgewahi t en

het qr cycl i'schen Rest darstellt und 25 Rs und R4 unabhangi g vonei nander

—=

aus aus 2\\AedelrenasmiB fnsarueht. webepRagien Besst ehenden Gruppe und R5 aus der

aus C| -s* Al kyl unhd Hal ogen best ehenden G uppe ausgewhHt ist. 3. Verfahren

Formel (L) unter den fobld®nden gew SO

2- Acet oxynet-hyl - 4- (t hy [ N
>\ QLY

- 2- Benzoyl oxynefiyl - 4- (cyt k

trans- 2- Hydroxyrret an

2- Hydr oxynet hyl .- 4- (adeniin-9' -yl ) -1, dloxolan -

2- Benzoyligxynmet hyl 4(2' - am no°6' -chl orpudn-9'¢yl ) -1, 3- di oxol an,m

2- Hydr oxynet hyl - 4- (2'-am no N

2- Hydr oxynet hyl -4(2' . 6' - dP¥ni n ur'\1-9'-yl - d| oI an N

I}f?ﬁ , 3/di oxo% .
-1 3- Di ox@b anderi vates d enefinen wof NEFN L) emMugifie ér A spr Cche
1 bis 3 zur Herstellung eines Arznkimttels fU di¥e Behandl ung vir

gemaB Anspruch 1 oder-2, bei demdas 1,3-Di oxol ander i vat der NH, | genei nen
2- Hydrox;g thyl-4(th
2- Benzoyl oxymet hyl 92- (a?enl n- 9o yl){1, 3- di oxol an 35
2- Hydr oxynmeohyl - 4- (2' - am no- ff - chl orpurin-9'tyl)- 1 3 d| oxol ah - '
r oxymnet hyl 4(guan| n-9' \(II ndung lnes
I nf ektionen. 46 Revendl catfons Revendl catfons pour les Etats contract ants

sul vants: AT, BE, ‘1 xﬂlsqh % ‘i'_ ste“E 8LU, NL, SE 1. DMiv4 de -
L, 3- i oxg) ane RS % o o o g DRSS AT LL AR SerSlondoR ol o1
cel ul -ci & et r@l g 'fg' orys A ist
(L) 55 aus der aus Ci~ ogen bestehenden Gruppe ausgew t i
3. Verfahren gemaB Anspruch 1 oder 2, bei dem das 1,3-Dioxolanderivat der allgemeinen Formel (L) unter
. den folgenden gew#hit wird:
* 30 - 2-Acetoxymethyl-4-(thymin-1"-yl)-1,3-dioxolan

2-Hydroxymethyl-4(thymin-1"-yl)-1,3-dioxolan
2-Benzoyloxymethyi-4-(cytosin-1"yi)-1,3-dioxolan
trans-2-Hydroxymethyl-4-(cytosin-1'-yl)-1,3-dioxolan

. 2-Benzoyloxymethyl-4-(adenin-9'-yl)-1,3-dioxolan
2-Hydroxymethyl-4-(adenin-9'-yl)-1,3-dioxolan
2-Benzoyloxymethyl4-(2'-amino-6"-chlorpurin-8’-yl)-1,3-dioxolan
2-Hydroxymethyl-4-(2'-amino-6"-chlorpurin-9'-yl)-1,3-dioxolan
2-Hydroxymethyl-4-(2’-aminopurin-9'-yl)-1,3-dioxolan
2-Hydroxymethyl-4-(2",6'-diaminopurin-9'-yl)-1,3-dioxolan
2-Hydroxymethyl-4-(guanin-9’-yl)-1,3-dioxolan

4. Verwendung eines 1,3-Dioxolanderivates der aligemeinen Formel (L) gemé#B sinem der Ansprliche 1 bis
3 zur Herstellung eines Arzneimittels fiir die Behandlung viraler Infektionen.

45 Revendications
Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, FR, GB, IT, L1, LU, NL, SE

1. Dérivé de 1,3-dioxalane de formule générale (L), isoméres géométﬂques et optiques de celui-ci, et
mélanges de ces isoméres :
50

R,OCH, © R,
2%

(L)

0

. AR, Y
) * c L M S *



, . S e o
1)23 *C L M S . EP O 337 713 Bl dans-laquel l-e:
sein du groupe conprenant | Phydrogbne, un groupe acyle conportant 1 16
atomes de carbone, |es groupes benzpyd gsrctigiinzoyl e substitue en une
posi ti on quel conque par au noins un atone d' hal ogene, et par |es groupes
al kyle, Gl-C3, alcoxy G-C3, nitro et s : trifluoromethyle; et - R2
est un anal oglaes ldqualies base nucl eosi de quel conque, 2. Conpose selon |a
revendi cati on %, RdastishoisGuspin du grespeseqmprpnant Apydrogpne) ut %’PWBX’EY'?,, ogtah i & 16
par > 10 20 NH2atomes de carbone, les gyypes benzoyle pfj hgnzoyle substitué en un®e position g’Jﬁgﬂ_q:gg par__.
-NN >4 NH2 au m)qins \yn atome d‘halogéne, et par Igg, gfaupesy alkyle Ci-Cs, alcoxy C1-Cs, nitroy ;o4 o
35 5 tl'iﬂuoromémyle: et ] . > 2N H N N 40
dans |equel : - “R3 & VRaMeQgy UEﬁBTSSf'gc'ﬁﬁgee?J"gEﬂ"é‘H@r‘rent au sein du groupe

conpr enant | r '. ) . Q1,0 _alkyle G -Cs; et - R5 est choi si
2. &xn%og%gfar?la%ve* c§t|oq 1'&%?%%&%%)!' e G-C3 et un hal ogene. 45 3.
est le

parm | e groupe go

Conpose gel on | aﬁzr é@@éﬁ%@%t |t%§cy§@9%ﬁl? | _
-2-acet oxynbt hyl -4-(thymi n-1'-yl)-1, 3-di oxal ane. 4. Conpose selon |a

revendi cation 2, qui est le ,ﬁ.“hjydr oxynet hyI°4-(t hym n- 1"yl ) - 1, g—di oxal ane.
5. Conpose selon |a revendi tio% 2, qui g A
2-benzoyl oxyndt hyl - 4- (cy - ) -1
revendi cati on 2, qui est {le trafps

2- hydr oxynbt hyl - 4- (cyt OSinQ:I -yl}) - 1, 3-dj
revendi cation 2, qui esigTes, o L

2- benzoyl oxynet hyl -4- (ad6ni ny9' -yl ) -1, 3-di oxal ane. 6s 8. Conpose selon |la
reveridi cation 2, qui est le 12 hydr oxym~t hyl '4- (addni n-9' -yl ) -1, 3- di oxal ane.
9. Comp®e selon la revendication 2, qui est le

2- benzoyl oxyl n6t hyl - 4- (2' - am no- Ha chl or o- purin-99-yl)-1.3- dioxal ane. 24
11111111112i11112

25 '\
\N

30

P

85
_. HA
40 dans lequel : .
- Rs et Rs sont choisis indépendamment au sein du groupe comprenant I'hydrogéne et les groupes
alkyle C1-Cs; ot

- Rs est choisi parmi le groups comprenant les groupes alkyle C1-Cz et un halogéne.
4 3. Composé selon la revendication 2, qui est le 2-acétoxyméthyl-4-(thymin-1'-yl)-1,3-dioxalane.
4. Composé selon la revendication 2, qui est le 2-hydroxyméthyl-4-(thymin-1'-yl)-1,3-dioxalane.
5. Composé selon la revendication 2, qui est le 2-benzoyloxyméthyl-4-(cytosin-1"yl)-1,3-dioxalane.
” 6. Composé selon la revendication 2, qui est le trans 2-hydroxyméthyl-4-(cytosin-1'~yl)-1,3-dioxalane.
. 7. Composé selon ia revendicafion é. qui est le 2-benzoyloxyméthyl-4-(adénin-9'-yl)-1,3-dioxalane.
s5 8. Composé selon la revendication 2, qui est le 2-hydroxyméthyl-4-(adénin-9'-y1)-1,3-dioxalane.

9. Composé selon la revendication 2, qui est le 2-benzoyloxylméthyl-4-(2'-amino-6'-chloro-purin-9'-yi)-1,3-
dioxalane.
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dans laquelle :

- Ry est choisi au sein du groupe comprenant I'hydrogéne, un groupe acyle comportant 1 a16
atomes de carbone, les groupes benzoyle et benzoyle substitué en une position quelconque par
35 au moins un atome d'halogéne, et par les groupes alkyle Ci-Ca, alcoxy Ci-Cs, nitro et
' trifluorométhyle; et
- Rz est un analogus d'une base nucléoside quelconque,
et - avec un véhicule pharmaceutiquement acceptable.

4 2. Procédé selon la revendication 1, dans lequel Rz est un radical hétérocyclique choisi parmi :
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dans laquelie :
35 - Ry est choisi au sein du groupe comprenant I'hydrog&ne, un groupe acyle comportant 1 3 16

atomes de carbone, les groupes benzoyle et benzoyle substitué en une position quelconque par
S au moins un atome d'halogéne, et par les groupes alkyle Ci-Cs, alcoxy Ci-Ca, nitro et
Yot trifluorométhyle; et
- Rz est un analogue d'une base nucléoside queiconque,
40 avec un véhicule pharmaceutiquement acceptable.
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- Rs et Rs sont choisis mdépendamment au sein du groupe comprenan§ I'hydrogéne et les groupes
alkyle C1-Cs; et Rs est choisi parmi le groupe comprenant les groupes alkyle C1-Cs et un

halogéne.

25 3. Procédé selon la revendication 1, ou la revendication 2, dans lequel le dérivé de 1,3-dioxalane de
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formule générale (L) est choisi parmi les composés suivants :
- le 2-acétoxyméthyl-4-(thymin-1'-yl)-1,3-dioxalane,

le 2-hydroxyméthyl-4-(thymin-1"-yl)-1,3-dioxalane,

le 2-benzoyloxyméthyl-4-(cytosin-1'-yl)-1,3-dioxalane,

le trans 2-hydroxyméthyl-4-(cytosin-1'-yl)-1,3-dioxalans,

le 2-benzoyloxyméthyl-4-(adénin-8'-yl)-1,3-dioxalane,

le 2-hydroxyméthyl-4-(adénin-9'-yl)-1,3-dioxalane.

le 2-hydroxyméthyl-4-(guanin-8'-yl)-1,3-dioxalane.

le 2-benzoyloxylméthyl-4-(2"-amino-6'-chloro-purin-9'-yl)-1,3-dioxalane,
le 2-hydroxyméthyl-4-(2'-amino-6'-chloro-purin-9'-yl)-1,3-dioxalane,

le 2-hydroxyméthyl-4-(2"-amino-purin-9'-yl)-1,3-dioxalane.

le 2-hydroxyméthyl-4-(2',6"-diamino-purin-9'-yl)-1,3-dioxalane, et

4. Utilisation d'un dérivé de.1,3-dioxalane de formule générale (L) selon l'une quelconque des revendica-
tions 1 & 3, dans la fabrication d'un médicament pour le traitement d'infections virales.
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