o
O 104 066 Description This invention relates to new uracil derivatives
having antiviral activity. Deoxyuridine derivatives such as

2' -deoxy-5-iodouridine (Prussoff and Goz, Handbook of Experinental 5

Phar macol ogy, Part 11 of Antineoplastigc ?}3 nosuppr essi ve Agents,

Spr.i nger - Verl ag, New York 1975, pages Qﬁrfp‘r;nd 2' -deoxy-5-vinyluridine
(Cheng et al Desgqintiomi cr obi al Agents and Chenot herapy 70, 1, 119-122 (1976)
have been foundr osse?s antiviral actjivity. The activity of these

conpounds, how%Qé,f h 54} g g %@gb‘fef' "ggf,é\‘ ivisyl f, n
1,601, 020 5dl ﬁrﬁhﬁ‘a%glgglﬁP ti eI Chas'ﬁ@ eoX nc\ﬁ; §'E sAsgoen c}tGoiB-é%w%%l?ﬁtE e Eentgl
descr| bed aspdaas/i7eg3apirict-tasRy- anwwricrral(cmg bt\él hyznrﬂgrabualsﬂgehesmeﬁbtna X170, 1,
viruses. to Tﬂﬁeﬁg(i%’e)@aw@ed\ fommsess dngiyirat tyumgctwt\t ¢f tHeed doapowde however, is
sel ecti ve angqt\ﬁjg ecwglci'?}?hc ﬁ?’ ‘?Pé'°’h 15811 déf‘:'g ] ;E‘ 6?"%'P%Y\"‘I:rvd’s:s
derivatives ks aﬁée\a%wiﬁ& é?ﬂ?tﬁ %ﬁiﬁé‘%ﬁﬁ%ﬁ bt 5" P

a

especi al | y Her paiHave dowdFaghd aLE ﬁgrob 8F ukddiY 8iil-AtRBs JHidH SvabQMlé a&vﬁnt\;ﬁgmst
gener al f or nuituges( dspeciafloHerpetoviridae.

--J C Thus, the invention provides compounds of the general fernpulé MHOU 25
H'wherein,Ris a chlorine, bromne or iodine atomand physiologically
acceptabl e salts thereof with bases. In pgrticul gr, salts with alkali

mefal s such as sodi um and pot assi um may foned. In the conpounds of
formula (1) the halovinyl group is in t B{ configuration and the
pyrimidine ring is 30 in the A—conflgl9 N relative to the cycl opentané!’
ring. It % to be understood that tbe ent invention enconpasses the

i ndividual 1+) and (-) isoneric forms he conpounds of formula (1) as
wel | as wholly or _partially racemc m res of such isomers. On account of
their structural simlarity to naturH%PIy occurring conpounds such as

t hym di ne?” the 1R 3S- hydroxy4R- hydroxynet hyl - cycl opentyl isoners are of
particul ar i ah&sieRls a dBlrine, brohdine\k lobiin®&orhdhd Py sioldgickBy Sdcedsbid Jamd théredt g basas. In
precur sors obartiduar,catspotukeli obtak cuamak sodium amiebtassien map hy sveajooed.cal | y
accept abl e sal '%‘ oﬂg“"@"i{é'ﬂ?@?’&ﬂb‘f'F@&?FV"P%F?'@%’S‘E%@ HhepPe¢inidipering is

conver t ed n"\f 3/% tﬁqbi‘g} "4‘.@3 %uu.@paxsu; (b St (5 SndPl) {dBReric
i nvention. &m@@&f%rﬂw‘uﬂ@l) 30nvdi RS whéliy@Ppdrililly FRddmiE wixtlres df such isbmBmRI drC
forms, for emaumit ©f thair tstaactdral rsimi@hty 460 nblurdlly occurring compounds such as thymidine, the 1R,3S-

HO HClJ SO anUvqrquthrmmmw%mggl ;ﬁqwu;s gelefrpamupfdn'e'r:ﬁc fornms are i )n;:nldutgleeird
;MCE:QII‘ gl Lrg}gt 30 olo tllg:& éﬂgd pgt%wﬁﬁ:sg g:g}'( ase}g;;%‘f%{h }f ggg eg:h ﬁ r g%ge@% tg in vivo into
n T

thym di ne ki nasmelaé cEVYdiftto RS invahiig ;ﬁawﬂsfmautamac éonambrheanms.nsaerrp.lnex
virus type 2, thus strongly suggesting thaipyt he conpounds woul d have

sel ecti vewact ivity against strains of herpgs vir , for exanple, herpes
sinpl ex viruses. (J.C. Drach Annual Repog “Wedi ci nal Chemi stry, 15,
1980, 149-161). 55 Further work has in d cgnfirnmed that these conmpounds

are potent selective antiviral agents. 8houl d be noted that the
conpoundsesof fornmula (1) lack the giW& Jc bond which forns a site for
bot h chem cal and bi ol ogi cal cleavage i e conmpounds of GB-A-1, 601, 020.
Stability against gl ycosidic cleavage i of course, a valuable feature in

conpounds for in vivo use. In view of,.@hel r antiviral activity, the

£0NPOUNUSsg0f arfaGf Wkl béluddedstadB that S2h fautdhiéid RHADIE AbiLdedat®RRhedbse GheSAlehfioni t h
bas es r econmendhitidie W euié thaf @mpbltas bdcoraingBdthe iverdior @ére @ktyenaly effecie@ Substrates for

Caused by t h@vmﬁmp@hve nmdmredae herpefrstmnim virng pm‘earqdérsrm sipblexvinug tyne @ Shusistiongly

human bei ngs"‘& ik e ge e 'lfY i te::a viruses, for
G che AR S U e e B Sl T i

fnvent i on acColbh\d be rFUtQMh Ao &mmmda Puid 018k the glytosidibdnd haacm forms a site for
physi ol ogi cabdtlycramMphahbbgusaablbayagu it hwebmmndsmf GBs-a—1:601.020. atdbémeq@ymsxlglvcosndlc
prophyl axi s @?avmr"?et 9V fsp.j ajgiablef “9 urejp easepounds; ey ig ¥/vo psef ect i ons
In view of their antiviral ‘activity, the compounds of formula {l) and their p ysuologically acceptable
60 salts with bases recommend themselves for the treatment of a variety of diseases caused by the Herpeto-
viridae, particularly herpes simplex viruses, in human beings and animais. Such diseases include
stomatitis and skin eruptions, shingles, encephalitis, eye and genital herpes infections.
The invention accordingly provides compounds of formula (I} and their physiologically acceptable salts
with bases for use in the therapy or prophylaxis of Herpetoviridae, e.g. herpes simplex,.infections in a
65 human or animal subject.



65 human or ani mal subject. 3 0 104 066 The conpounds according to the
I nvention may be fornulated for admnistration in any conveni ent way, and
the invention therefore also includes within its scope pharnmaceuti cal
conposi tions conprising at | east one Q:o'l%tﬂﬁﬁ of formula (1) or a

phySI Ol Ogl Cal l% agrgeo%né‘ c§0r§ gtg hl%\ce% (];n rWIat rmuEi‘§ed far aJr)mnlgra IOJI Lé]p colnoement
hUMBN OF * Velgy, bRhY inbE tbrithlSroreakis thola QLRI it Qi3ce SHANNAIE k) Eartbefong o St 2
canvent i onaleagt@ng\é@impbiindf foaed b ntddraehwoudg.ca%c&btame 64 tRIYA with egaseahépyed for use

accept abl e matwmlaep'srewrmmmecpclms@ch cdheostiongroav eipgasenterefyr usp tni coma@htiopalfnanhéresy
contain c?nea "“ Wt PRt ’t‘?férpgpélﬁgl%"v eqptable,gariers cipignty) Jop F@‘qﬁﬁé'%ﬁ may
different a 5‘1"“59“8%‘?‘" ORI Lorq giker HSIBBITH AR XCBP AP dtsteT T 4 MTRPaH !

nmay be fornu athedtﬁeesmwua&saCMEg’:\bmemsﬂmhﬁfaabefomt@dabr&a bl&GK Sdrenteral, topical
adm ni st r at biorctal BOministratibabl et s and capsul es for oral adm nistration nmay
contain cfbnvethab'etﬁahd ea&lrewlgﬁ fonewl MhSttE@QOfbmﬂF "ag@tmrslond @atcweeoemayhieas B'I qhuaP
€ m Syr n | n vin
acaci a, gel ggrpﬁl‘jqne ?ﬁgrstQek‘;r%%Iaﬁlatose r rr#a?lze tsgarg? ns'tr%r:p ate ors El,{yY g?y for
pyrrol i done %myg 1 8 ool 3Tk did WAl e lof bl hpleCrtbas o]

exa esm Gte 5@
phosphat e oé&r s%@iﬁialsfaﬁﬂh,glykbl tet 6alHitng abéMts ﬁmb@umrﬁi«%!ﬂﬁdﬂdm %Qﬁﬂe@& Ray He% ﬁed
pol yet hyr®neccgiipg &d methodsiwell g@gwndn shentteQraldiatig preparatians anp ben thofoert of, Bt exacipleor
sodi um st ar 3 gi é’C@lVlsaipe“i:wF sﬂbt'ft"isﬁg ﬁﬁﬁ“@ﬁﬂfﬁ"’%{’é of BdY ‘Eﬁﬁ'?saﬁrfﬁ%?s as‘iﬁg %ﬁ?ﬁ?
The tabl et S ti ;dsu as, su?{éﬁ Pﬁg i?éorfrg{rﬁqla%o | y:lq" ? jlcﬂg se/
Oral I'iqui dsJéEreWi‘u %xhﬁetl‘n Vi chi i Q¥ metthy? ceI ste Yel or
oi | y suspensyjdedyenat dublel fﬁllﬁamtﬁﬂ;lhdjtgbﬁﬁ forSakBrdMs, I&efthie sbeblwrsmormronds&w b&cua non-
present ed asusowvghigesodnich mram rnclgdnmthlq itsl. fom ewamdte, watoed oib Ifraggivhaed egertua b, @ily
vehi cl e bef gitess. peapyleny glyco| pr E ei’f‘étpreé?f!:at' f%Gfﬂ"éﬁ’% mMeBMVE RreRyherhydroxy-

addi tives sb%"'ﬁeaﬁn‘fﬁﬁ’@“@y se§ gzg@f, “gl‘;' £BIPOSIPriET S omELMRININg
cel lul osg; e PBREal adtBlistratioh tHe: cogv% ﬁto'n@ma %ym bl&ﬁ&r 16keReS formulated in
car boxynet hgdnvembdaluhem; al um nium stearate gel or 20 hydr ogenat ed edi bl e
fats; enul sjfyp ermsscwfdmg tethaimpéntion 'I“é‘Cﬂ'QOWPIfP’mS'eWGQfOF mirctanand mpketpseseted
acaci a; non dpreqe 52"9 Tgicompostiiare,

al mond’ ojg ’fof gll? LLformsd‘s sussens(() S, sgjilons emus sm ogeyrﬁkaqﬁsl usv anﬁga@gaawe

stabilii

et hyl al cohmbned.a:n aplbeﬁﬁfowairlfb?ﬁ&or asrmm.awn esunm PanlcieDé.g. r;fea[ayﬁyrcrbe $+6H Watdr;
benzoat es obefgeond® c aci d. The conpounds nay al so be fornul ated as
suppositories F°s@° jcal &S’HE'&MP’h :Wes sprg'i*ﬂﬂameﬁmgsm opU‘S?'t“G ib%@@“:&&ﬂﬁ’f?:&ﬂ@% a
but ter O{; O m ﬁ? v@é? YE aoal(ﬁ ?vaf E\e a%jil on_of suitable
conmposi t I"'oNgickeilhg §Hn{§1 ﬁ'Ia§t &&ﬁnﬂ Iaﬁrﬁ rlmmml such as
convent i onaliquitgara®fin or gasulamum asambarsdn ragcatsmr bnherh.bnmaglhg@fs viragh ridye Jaed

formul at ed irgudesaft eareffinaluminiumrstyarite. cptosteayiplsohal, moluﬂh\tlerﬁ@yeolsf bvdmenatemipmjhses

or in multi¥YPEEBRt aj ners wi erva 03|t
R e e GRSk St
aqueous vehididufing aggnld may contarn ormulat-ory agents such as

suspendi ng, StPawddrs Mbyige fanrakd ouith ceaiaf siyrsgitabipioder bidel for exatnpleably, lactdaeoratidhy e

i ngredi ent Bmags ey #erfo'pwmrw'ﬂ‘w AfYeoys ar oA aqueosi base G\IﬂOtChmaﬂsmmomaBﬁ rgorg glsbecting

e.g. stefd I%ﬂe"jﬁﬁlﬁfﬂ' g pa2pts ppguspendip@ pemnts use.  For. admi ni stratian
0s0 with “the uftable

use o

d ] ftl
the conpounglsodiekole P&e SoHIromBEHb. | 13ehIdFeto e ajiﬁdet?a‘ilu&baﬁ Nesrbon
creans, | otu-&a&orp Qiitshle g@SSari es, sprays, aer osoI s or drops (e.g. eye or

nose dr ops) . hephmemacsutigaigordbosition efamshngm/thé mwermampv dso doetafr'@mm#@aveedgwlems
an agqueotfs iﬂ"h "‘E?é&b@' Wegﬁ Q’Wéﬂs%%ai‘;g tLI} n
a6l Ting agegiine fe Ui W behatiny co «’ﬂJﬁﬁ) A Dl e %@f& el
oi | such asadivdidaterigpar a n or a v get a such as arachrs oil or

castor oil. Tirocrssical s@.agwbmthm.wbomasb&pwseﬁonaamkmdseansmittnepxanarfaﬁgaﬁomo1
al um ni usa smeg HOag, e@tewtvéisﬁr ¢ toc'§img- Howyetvaheemregmp@masextmm inanfastions

f high d
| anol i ns anﬂah@@%(&émlc " r(r?mlgg'ate::nﬁ?l Ja? dgosma‘%s te)f% oyedw agultehuman rQatare]nt%‘queou OI’
oi I'y base aggimkd § g/di & o S midbstdhBd 1 1974 i bk eRRbR,

st abi |l i si ngd@gmgson dieSrBﬁéé‘olf ragmageﬁtos anausqoaimdn.a@of g eiatient. hurcdﬁertbrmgos.t.ons
agents, er cwirosrdosageagieneash uritovikieeferabiyontein ISomarelth afipdtike ingredientdorekarante/50 mg
sui tabl e potRd? m%ef@ése”f’ infacti hﬁﬂ‘éw"ﬂp&}‘ s may bp gdrpinisered oy jngEvenous infusion using, for

example 0.1 to 10 mg/kgrhr o ctive ingredient,
The compounds of formula (1) according to the invention may be prepared by treatment of a compound
of formula (I}):
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fr ops may be formulated with an aqueous or non-aqueous base al so conprising #
fone or nore dispersing 45 agents, solubilising agents or suspending 1
ngents. Aerosol sprays are conveniently delivered from pressurised packs,
? th the use of a suitable propellant, g. dichlorodifl uoronet hane,
#richlorofl uoronet hane, d|chloropeﬂpafﬂﬁﬁroethane carbon di oxi de or other 1
&U|table gas. The pharmaceutical conposition according to the invention may 3
al-so contain other active ingredients 50 such as antimcrobial agents, or i
reservatives. The conpositions may gehtain from 0. 1% 99% of the active
mategial . For topical adm nistration] faor Te, the conposition will

generally contain fromO0.1%to 109 e preferably 0.5%to 5% of the

active material. For topical admo str tion the daily dosage as e P(pyed

-for adult human treatnment wl|l ngeNfrom 0.1 55 ng to 100 ny, preferably
0.5 ng to 10 ng. However, it %&q appreci ated that extensive skin
>| nf €Cti ons may require the use o gher doses. For systemi c admnistration
ithe daily dosage as enpl oyed for § 't human treatment will range from 50

‘g to 5 g, preferably 100 ny tﬂ?o‘2 g, which may be admnistered in 1 to 4
-dai | y doses, for exanple, depending on the route of adm nistration and the
Econd%/t I on of the patient. Wen the conpositions 60 conprise dosage units,
eath UBJ § sanlithdreol MR ¥nE RO WAL mapbd s 2anth Rliiffehi, MBrebdhdhyRitigeR bromt BF
exarrpl eoryéhtintal hodtdoiy graupsiwith Staldgenasting ifefifblicias whére ne@sgag Ly demdvalof ey

§adm ni groteckng pﬁnwtiwé'n@)hgelnaﬁeum on u5| ng, for exanple 0 1 to 10 nq/k g/ hr
of e qchepastionuaathy il F”ﬂ?”'rﬂ";‘éf: ‘!;'3: “'l hes,
i nvent Gafl, 5ﬁ.d9ra%9§{ae@"m§ga&,reemh@é g@ raf 39%14 65 4
0 104 066suithbiéAddents don TeRide ah ﬁaél&arﬁlbeér@tﬁ QbR 84 1€ bt n.am ‘
fwhi ch Iobeucthm@ammucdmfrﬁcmnehvtomoptem-mm bnhyda@gmimambmmooﬂbrtﬂactam
32'~cor1§/eﬁ @Iﬁ'a'l°"J;ﬂ&t%?th\f‘@v‘tjf‘@m‘pé'}efwww - ofeadigdelsatn Ag- iagjeastlofids) ¢hinmiael ovher e

snecess Breqni el 9 ) OlPS, 2%, de e einafter.
:20 ThecsneaqénwEhr.l.e%%oéptaa%fé%ﬁéiéﬁe%f f éﬂr}%ﬁ% o g i 4Cflokely 4R B
tal cohol , Whep.the@irtpai of Grmeta hﬁ&l’lﬂdsed in. the*ﬁrrﬁlaf Ogganed sad nhydé A aremg

- chl ae obrgamic erorgmaicthese. B@tabla gdits drcjude alkabirmedal saltssd.g. seried opptageiym @alty; aINIIM

mfﬁﬁgﬁﬁﬂ ,Br 'hat i on

- ~~di maPW ‘!S‘P‘ g:g«§a'awa sﬂ?a%ﬁ{m g@ﬁr%?tsa&tt%eprf"eth\ém% @vgmm'ti
_f:._pl‘ ef er @)Q Sibd otective Groups |rig;§gl t: gﬁ fy%y%‘é)g.}ﬁn rﬁ
i ncl Ud@sﬁﬂs sﬂﬁﬂb@epr&éctlh §hdGpsardlky l@udﬂ@ﬁx’éﬁ!?l' lDduB)I ethoxymethyl

' N- ché onmtkylgaiups mctd& befyi, didiomyie@thil ofrtripBeny ey Mexprlotyaiid gretipsl &ych as tetrahydro-

“N- br ongggry[ 2! droups\suply asrasetylan gplytgrams suchgs taglkylt silyl groups, e.g. trimethyisilyl. .

2 tacti v i hni | c

1 3- dl %El’gs exama,11 Hyg%ﬁ?y ﬁ1 or he erocl‘?étl:lPW’éF éy wmm yFsoT\{/%nyg%ﬁ €.9.
f.:" Od neﬁjﬂi Qs%der J!l@&bggc&ﬁd ons, b&y dwthaborontnhaTEe ﬁ@
.;.:.aqUQ@USOraﬁdicﬁoﬁ &n b BEhdnERIOR amet@yummew&neﬁt ) fid’iﬂHe&tL(r ) W

- hal ogenatTih nds of ®rmula-ticroawkeprepared by deprotdctiah ob the carhowmoq@roés emrmeum‘ a
~base seﬂﬁfﬂn‘gw@as& um acetate. P ~~~\When t he conpound of fornula
«(Il) is used in the formof a salt the salt may be formed with an in- 30
©.:0rgghi c or organic base. Suitable salts include alkali netal salts, e.g.

s

f; sodi um or potassiumsalts; alkaline i ~~earth netal salts, e.g. calci um$
i'salts; or organic base salts, e.g. tgdiet hyl ami ne or pyridine salts. £
i'~~~Where Rl, R2 or R3 represents a protect roup, it may be anﬂl””
5{_conyoent|onal protecting group, forN €xanpl e, as described in 'Prot ectlve
*Goups in Oganic Chem stry', J@(NF W MOme (Plenum Press, t
- ~~1973). Exanpl es of suitable prot T'ng groups are al kyl groups such as

- methyl, t-butyl or nethoxynmerR

55
N

R20

60 (where R', R? and R?® are as previously defined and R* represents a carboxyl protecting group).

R* may be any conventional carboxyl protecting group such as an alky! group, e.g. methyl or ethyl, or
an aralkyl group, e.g. benzyl. The group R* may be cleaved by conventional means, e.g. by hydrolysis under
basic conditions (using for example aqueous sodium hydroxide). The deprotection will generally be
effected in the temperature range 0 to +50°C. If desired, removal of the protecting group R* may also be

65 accompanied by removal of any protecting groups R', R? or R® where present.
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35 .aral kyl groups such as benzyl, diphenyl nethyl or triphenyl nethyl;

het erocyclic groups such as tetrahydro- t ~~pyranyl ; acyl groups such
as acetyl and silyl groups such as tri@l¥04 g6é Y! groups e.g.
trinethylsilyl e_protectin u be renmpoved by usi
convent i onal teTg?\ﬁ?ra‘fjoe‘gdstoéfoﬁ‘é' ﬁﬁ) maé'% e%a%d i %ﬁct'°n¥ ot FATIPRUTE 9f forrHigd/Ve: for
exanpl e, an alkyl. aryl, silyl or heterO@w¥~|c group may be renoved by
sol-volysis, e.g. W | ~~hydro|ysis under} aci di ¢-H®X basi c conditions, and

an aral kyls group may be cleaved with ay rihalide, e.g. i d bor on
trichloride in a solvent such as net enellchl oride and at | ow t enper at ur e.
The conpounds of fornula (Ii} may be pr red by deprotectionr of the (1V)

car boxyl group of a conpound of fRo 111): ': 5 ok.
~~~ ~ ~~~7¢OR1l CO2R4 (1111) 50
o~~~ ~~~~~ --LN A R30 RS0 10 ~ ~ ~ ~ O N R~-O~-5a (where

R, R2i and R io dei ne ﬁz&& Rb represents a carboxyl protecting
group). R4 m R,g@ y conventional carboxyl protecting group such as an-

al kyl " group, .oeg." merAYF aé?“é’ﬁi’;ﬂ“S'VS?f'"a%a't&r’%fF RS/ Pify e 1omiste ) yharyaster whsrylic
group R4 may e cl eaved by conventional neans, e.g. by hydrolysis under
basic conditions (using for exanple aqmue,modi um hydr oxi de). The

deprotection w II generally be effected in the terrperature range 0 to
+500C. | f ,fe8ieEd 'srée tfrt’vs' Fef*f‘ ot ecti |
socorpan S py S O AR BB b
5 0 104 O @,é:,gmq %tg) e@r MUl a e prepare y reaction

of a compound (]Tl'\ef:@ﬁpfmhdk df Fovthula ORImdvgé ;faepared@y)éa&tllon of a compound of formula (V):
(1V) R30 R20 (where R1, R2 and R3 are as previously defined and X is an
anion e.g. chloride ion) with an ester of acgylic t5 acid: CH2=CHCO2R4

(where R4 is as previously defined). 20 he reaction is conveniently
carried out in the presence of a transitiow al conpl ex such as dilithium
pal l adium tetrachloride in a solvent suchs al cohol e.g. nethanol;
acetonitrfle; or water and at a tenperature th the range 0 to +500C. The
conpounds of fornmula (1V) may be prepioe reaction of a conpound of (v)
formula (V): 25 OR N 30 ONY R3
J R 35

R2' (wher® RI, R2 and R3 are as previ qetsﬂy defined) with a nercury salt

ngz ( wher e ?\srhl fse Ra %’ gri ﬁ rgg§ J)I’XVIQJ Id%@i) tp; %Fy%gl'i Ng)? wrﬂerm tv.Jqu& deflned)
exanmpl e, mer gpl h ms.é Cofdf, or Q. rbrouiB hldb, &g, GibkcaFié EHtoridb. If
desnred the anion X in the compounds of formula‘(IV) may be changed after reaction of a compound of

40 formula (V) with a mercury salt. For example, a compound of formutla (IV) in which X represents an acetate

ion may be converted into a compound of formula (IV} in which X represents a chloride ion by reaction with

sodium chloride. -
The reaction is conveniently carried out in a solverit such as water, acetonitrile or an alcohol e.g.

methanol at a temperature in the range 0 to +100°C.
45 The compounds of formula (V} may be prepared by reduction of a compound of formula (Vi):

oR!

(V)

55

o]
ty, (:'E)

i b4
Q’}

R0

60
(where R' and R? are as previous defined) followed where required by introduction of a protectmg group R3.
Suitable reducing agents for this reaction include alkali metal or alkaline earth metai borohydrides,
such as sodium borohydride, or hydrogen in the presence of a catalyst, such as palladium on charcoal. This
reaction is conveniently carried out in an organic solvent such as an alcohol, e.g. methanol or ethanol, or an
65 ether, e.g. tetrahydrofuran, at a temperature of, for example, —20° to +80°C.
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desired, the anion X in the conpounds of fornulaklV) nmay be changed after
reaction of a conmpound of 40 formula (V) with a nercury salt. For exanple,
a conmpound of formula (IV) in which X represents an acetate ion may be
converted into a conpound of fornul a‘{l 086hi ch X represents a chl ori de
ion by reacti Qe it 8 asdd MeRALAT Hftect {' Ghik By beSere

out i'n a sol vemiersSRRGRH traScoMgbuiis oﬂﬁpﬁrttﬂmw ?hiﬁ%ce@%pi&ﬁ@é}fi?osﬂ %aﬁﬁé%
at a terrperatnwrmenmtmmdeangm@ tiieCprotddtifg§soup] bor example bla By @I Y§RQIH cd‘nemmsl a
(V) may be wreg&r '°f' |39‘F?°tﬁm®fhwhrpound of formula (V):
~~~~~~~~~~~ & bombound OTy'a fflicnay be prgpagd by idrais's o &3eropnd %‘ﬁ%f"ﬁ? “é'r’e as
previ ous defl ned) foll ovved where required byrintroduction of a protecting
group R3. Suitable reducing agents for this feaction include alkali netal
or alkaline earth netal borohydrides, sucm od| um bor ohydri de, or

hydr ogen #n the presence of a catal yst pal I adi um on charcoal . This
reaction is conveniently carried o owcra ganl c solvent such as an (yy)
al cohol, e.g. nethanol or ethanol, or et her, e.g. tetrahydrofuran, at
a tenperature of, for exanple, -200 to + 6 0 104 066 Were it is
desired t® |ntroduce a protecting group RS hi s may be effected by
conventional net hods Wiere R2 in thegé@?rpounds of formula (V) thus

pr oduced regrherse eragt I%Gltoll.rsm r%%ﬁd h;r pre%nts su O Veenrt"deerngd fa tm :'[mhallcso glto?‘ iol
to renove t Q,Hp[,,qﬁ dé’&m or exarrpF ﬁ ysIrs under “acrdrc
conditi on® USiThggRuPR® rhwdi’e%héﬁhbﬁ AGL drwrgramue@usndmt $Yal) br anQaralkyl grddiLe.q. a
conpounds oObenkzyd group.Aiterobtivelyetiye dvetafarapang ERIOLYH-R pair kpl dgdved frofn adiat eurp Ganidhastthe

formul a MV BJUCtU@R1 10 5 (Rs0)2 CH

(M1) RO (where R and R2 are as previously defined and R represents a
substituest derived frorm an al cohol or -di I R60OH) under acidic conditions.
20 The group RI may be, for exanpl .6 al kyl group, e.g. a nethyl

group, or an aral kyl group, e.g. a bemé g@(b’up Alternatively, the acetal
groupi ng (RsO 2CH can be derived fro\Q d)/ol such that it has the
structure, 25 0 (CH2)n CH 30
0 where n i wheré oiis, &x eepip®, 2 or r 3 Sui t abl e aci ds i ncl ude or anl c. and

i.nor gani ¢ aci cfﬁ"‘ é%gf Sn%epfgé"'c @rk?grgm'ba%ﬁu sl—rzfatt“e gfanr“b’ AN '1“’ reiephEnd ¢
b
un

aci ds. The ? ":ﬁ{, 6 t?m?fésﬂ 5 dobhphdHa of RIAEEa Ayt O
100CC. Thg corrpo orrru prepared by cycl isation of a |

cormpound “of formula (Vill): 35 R6 OR1 (A%r‘-iO)Z CH H#J N 40

Vill) ,
( (R%0), CH H:/\'A/ |
“ w T (Vi) ‘

R20

(where R’, R? and R® are as previously defined and R® represents a leaving group). Suitable leaving groups
R® include a C,_q alkoxy group, e.g. a methoxy or ethoxy group, a sulphonyloxy group, e.g. a methane-
sulphonyioxy or toluene-p-suiphonyloxy group, or a halogen atom, e.g. a chiorine or bromine atom.

The cyclisation is effected by treatment of a compound of formula (VIIl) with a base such as ammonia,
triethylamine, pyridine or sodium carbonate. The reaction may be carried out in any suitable solvent such
50 as water, an alcohol, e.g. methanol, or a halogenated hydrocarbon, e.g. methylene chloride, at a
temperaturs in the range 0° to +100°C. It will be appreciated that where R' represents hydrogen, the
compounds of formula (VIll) may exist in the alternative keto form.

The compounds of formula (Vill} may be prepared by acylation of a compound of formula (IX}:

R .
. : ! D T Y

5
55 (R°0),CH NHYNHZ’
. 0 (1X)
60 RZO\\
(where R? and R® are as previously defined) with an acylating agent of formula (X):

65 REXX R’ _
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R20b 45 (where R1, R2 and Rs are as previously defined and R6 represents a f
| eaving group). Suitable |leaving groups R include a C, _6 al koxy group,
e.g. a nethoxy or ethoxy group, a sulpphosypggy 9roup, e.g. a nethane-

sul phonyl oxy or tol uene-p-sul phonyl oxy group, or a hal ogen atom e.g. a
chl ori ne or(Wbﬁrfeﬁ’i'ﬂes rawmwviiefe'e(tyr(dlﬁ Sapkds@ils 4 @adlly URpIbREbIONoh LEFLIB M Rl bd for
conmpound o "I?‘?m “t"h a3 chigrne erubramiae. arsiphéraloxt lgroeb sptraas Meethane-
pyri di ne ghﬁﬁéf ‘j?jnrép é’éi"l\’@ tfes%ﬁF’PitE‘tFOmﬁPuﬁdr?f@ la (X) is

sui t abl es SO| Vﬂfétac‘ﬂéiﬁ m%?b@&fe asolGeh aé; uﬁ%ﬁi’%ﬁé sor aEted ydrocar‘r’br?& k

hal ogenat e@.ghsttrefom: lacrasteree g. ethveacb:ydeem nﬁi LQE b Jch s’éiveﬁs aF Tl

range 00 t o 2¢1t9GE9°C{ Whegif’ Irenb%;e'ap h@ogeatawth, tHeatactidrenay da'nvehﬁﬂdyﬁﬁ&aﬂr@d out in the
hydr ogen, PWé?EB;ﬁ}?LPﬁHé’ 9136?'\% ;Zl'id)"e h\éw'sq °f| sdiphdicaibbetaat i ve ket o
form The ¢ aine |on of %ﬁg mterme\glgte lsgygﬁapw @u;'a;he
conpound Ofby Eanventloaal (nle?ﬁ)ods 5m a compound of formula (XJ: YR 2R o9 NH
<NH2 (where R2 and Rs are as previ ogsl ¥:H efl ned) w th an acyl atl ng agent of

formula (X): 0 (X) 65 R6-,"N R77 0

104 066 ,(where R6 is as previously def| nd RWrepresents a readily

di spl aceabl e atom or group). R may be, exanpl e, a hal ogen at om s#&h as
chlorine or brom ne, a sul phonyl oxy grogpSuch as net hane- sul phonyl oxy

or t-ol uene- p- sul phonyl oxy or an acyl oR@Ogroup, i.e. such that the conpound

of for myl awkerd Ri sd®R® HieXse Grediolyyderip. f or med, for exanmple, from an al kyl
hal of or mat e §'be;hmae;noetrﬁay be éffected byorsimgtgeseots ammoniaBine ekl hatammpnmlya tmvent such

effected i# §° a°"§m55§%}?£}§mdmkw ?fean*;a@ a‘%@é@'&ﬁ%"&% Shg" mx ﬁjgﬂ"
hydr ocar bog, 46 o ie / % e of
such soL;/ewngeneg o altGHIRLRARGY W, for ok e““ﬁ@'rlkgé%%c e %f .gf i

represents aThab@gmnmatoofa;mmh\e(nrmm‘elp@eﬁ;aﬁayyesaamamfeeﬁrﬂ\goudnEofcahfulaexdmout in
the presence of an acid binding agent such as pyridine, triethylamne or
sodi um bi carbonate. The conpounds gf of)%)f;nul 2ogBX) may be prepared, for
exanpl € by a Curtius reaction. Thus e~Qd conpounds of formula (IX) may
be obt ai'ned, by am nation of the |nterrree i socyanat e generated, e, by
conventlonal nmet hods, from a conpound of mula (XI): (R50)2CH CON3
(XI') R2C) 20 vvhere R2 and RS are as F;nrdg\/l ously defined. The am nation nmay

be effect ed b ase us anmoni a or so ution of ammonia in a sol vent
such as™ pdﬁ ¢’ébé ﬁ%"iﬁéﬁi e ot oSt "'S‘"““"f"
hydr ocar bon Tﬁ‘e adily QE&EQE roDEﬁ P&Js%r&%l]é{@@éfﬁ JoVR’Ca”I ed out In

an organic SineeRt reprageftsan hadioxyl §16iip thesdiircelofazida y/sleferkbly amacybazida Torkamgie, Q. |
N, N- di nmet m‘b#nbpwam@esuciaastmhswmswdwhgzwacwmnmﬂ mepraserys a ceatlityrdisptacenple @torpor !
hydr ocat’h cﬂﬁ°“°ee S"’Ifé'FPZ'e Hhe saiep of pide rpaybadprarpRie. aF a"‘ﬁ"'ﬂ?‘*‘%xﬁaﬁ'fﬁ!"@ eartipmetaly

e R sl
out’in X the yarofu
conpound Qafrm Hylformamaid) #hdid enatéi%g o@ﬁgfﬁf S.g r\%ﬁ@&ﬁb 3gnd
R5 are as bpmuo enn;btya telepdratard irathel rang: 0°ap +-a502C) (pEefaratiyyEhr @XIPH°CdoovEdieotly @nder an
readi | y45d|a§p¢sgtbseab'|@ iearoges.guchgs : %&(II persr v\/nend R8 rep rrelsent s a hydr gxig group,
s

asalt t he;; ?8? ’amme sa ts su$ Itfr bm neigl‘-:tej ezwégrgwr?ﬁgfg??g@mf&h me ﬁ]sg
group Rl @y L&a@8amPr evi ous| 5e ed"
hydr oxyl gromge Johﬁo&ﬁ!d lbﬂﬁrrﬂfla o) dﬁem R® ip & @éaaiadpYacEdblecktorh oﬁdrbdﬁma\f BY prepared
ex arrpl e drom the corresponding compounds where R® is a hydroxy! group by standard means.

The compounds of formula {Xll) mazy be prepared by deprotection of a compound of formula (XHI):

(R%0),CH  CO,R®
5 (X))

R%0°
60

o o, Pt g e o S oy -

(wher;a R? and R® are as previously defined and R® represents a protecting group). N
R? may be any conventional protecting group such as an alkyl group, e.g. a methoxymethyl group, or
an aralkyl group, e.g. a benzyl, diphenylmethyl or triphenyimethyl group.

The deprotection may.be effected, for example, by hydrolysis, e.g. under basic conditions. Suitable
65 Dbases include potassium carbonate and sodium bicarbonate. .
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nosphorus azi de such as di phenyl phosphoryl azide. then R8 represents a

i adily displaceable atomor 40 group, e.g. a chlorine atom the source of
a2| de may be, for exanple, an al ka | ﬁé al kal i ne earth netal azide
such as sodi um azi de. The reaction i d gnl ently carried out in an

Or gani ¢ sol veyveachitiChaypiSe @Rie@bah an ﬁ}ugoustrehtﬁoahydﬂmﬁ'f HERES waldt; &aqdequs @lcghol,

NN- di et mgﬁfg%mmmdeanoa ohal angenvs keaehehs/al ro=RNHTAONS aga temh¢reﬁpt9f'mﬁ"mranep 0o
bydr ocar bb§9Ce enper.at u 0" C,
prefergbly g'ﬁfoc"g‘(?mi'ﬁﬁﬁ%g' "?:”6%\%@‘?1?‘%?7 @fe‘fr}ﬁed'ebry r Jﬁmﬁ of %f°rm°s? 0 ‘g?efefmg’f’ 8’a{x'q’Fnert
as, such as nitrogen. Salts of(R epund$opR?f or nul a (XII) may be forned

B th i norgani c or organi c bases. Sui e salts include amne salts such as
‘riethylam ne, alkali nmetal salts, s as sodium and al kaline earth netal
fal ts such as calcium The corrpounds formula (XI1) where R is a(fiadily
Hi spl at®abl e atom or group may ber@separed 50 fromthe corresponding
Eonpoundswhéie ke RREhdIFS a BB YANRY deéBhéip by standard nmeans. The conpounds of

; or mul a ( Xl The recazjonineaype cqpdadedt Using eipsgeb @chid rosserak ots roaatpalystisuoh asfpeliadivmg
EXI 1) (ARBIOYD: piEtinum oxiYe FRQdigem or Raney nickel, which may be supported on, for example, charcoal, or  \\/

,, b
{011) mﬁgmﬁé“%:%mgézswﬁzﬁ%“ P e gt
b DI Ot €Ctdyiacdfafdli bn o Ao B0 BRI .nmeqsr%% Joge.oup such a

8l kyl gr oupIheecogxpoaaaaBtfbwm Yay gé’ﬂ'ugih,red(lfy tRBRREdf I ¥bmBHLadI B, fom.ga (X8):
benzyl , di phenyl methyl or tri phe hylogroup. The deprotection may-be

pf f ect efd for exanple, by hydrol y5| 2 under basic conditions. Suitable
H5 bases include potassium carbonat e tdndysodi um bi carbonate. 8 0 104 066
ihe reaction may be carried out in an eous reaction medi um such as
:_t'"er; an aqueous al cohol, e.g. aqueofs = ..rret hanol ; or an aqueous ketdﬁ‘g,’

B. 9. aequeous acetone, atr a terrperature ion the range 0 to +1000C. The
;_'orrpounds of fgrrml a XI I I)l may be r red by reduction of a conpound of

3 ned ith a base, followed by reaction of the mtermednate
- ornul ,a ((ﬁ'f‘ Qmodute%sw a reagent capable ofin roducmg %51 . Syt es for.the
B X V) reaction include atkyl lithium, e.g. n butVTthhnGﬁ~ n?evgﬁ]ﬁ'\?d% di ‘ﬂ oehtl"fﬁm
Drevi ous| HiseRogyatemexant twedgmhdraﬂ.dm.tb&e eeagémsedr st mM&JuEleFHI dkeOgetecting t he
pr esence grbups Riretdi® aoatralegmples sy ambsargladl halidesusweh @l radthaxympthy lcibridalant berizele,

& hodi um o?"q%g ni ckel rra be su orted on for exanpl e, charcoal,

~ U

- f th { [ r arganic
b5 a e il RIEERGEATG T e

, oI ve nt SUC The@@adhibn ia karobrodntly &mgad oet.h arn@'bamdiﬁlv&&'sﬁh as fn éy:er,etghydrahaaretu&rneoror
an et her , 8 kydrpcarbert, pahhedrené. @t aitemperatuge df eiffae ABAUE.@réferatih@ te 34pje 00 to 1000C.
fhe conpoundée ‘E?F“Pberdﬁﬁf fqropulg Q) may berensrad by reagtiqnyf the sampRYAR oGP iR EMound
bf forgula (XV): 20 CHO CO,H (R50) 2CH CO2H (XV)
P5 , . O O (where Rl is as previously
- defined) or a salt thereof, with a I foll owed by reaction of thexvx
i nternediate thus produced with a rey t capabl e of introducing t hd XV

pr ot ecfd ng groups R2 and R9. Suitablég b‘ases for.the reaction include al kyl
Lithium e.g. n-butyl lithium al kal © et al hydri des, e.g. sodi um hydride
and |ithium 30 diisopropylam deI hexar%ﬁhyl phosphoram de. Suitable reagents
f or the iortarseltiheredfovithah akcbhw! grdil BTQH (i erzB?Pefs privfougly efR@d) a\( tr#f@?ce@btﬁhmo :

as the rea ro r

al kyl - gnd_ajnihkigpctinpitbnsemeepn e e ARy UL Ve
desired.

ent, but a co-so ven$ uc as a
¢ The transacetalisation may be carried out using an acetal such as 2,2-dimethoxypropane.
: The source of protons in this reaction may be, for example, a mineral or organic acid such as hvdro-
chloric, sulphuric or acetic acid, or a cationic exchange resin such as Dowex 80GX8. The reaction is

55 conveniently carried out in the temperature range ~20° to +50°C.
The compounds of formula {(XVl) may be prepared by ozonolysis of a compound of formula {(XV)):

N\ 1

65 H

ion SO

Srad
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brom de. - When the conpound of formula (XV) is in the formof a salt, it my
be any suitable inorganic or organic b&si ia#éﬁnsuch as an al kali netal,

e.g. sodium alkaline earth netal, e.qg: ag . or amine, e.g. triethyl-
35 am ne, sallwhere[R'@ repea@td Dmihydsocadwigngrond)] y carried out in an organic

sol vent such as°%9n°'éﬁt"sh'ePf,efeeﬂ.bq.effeceqdwﬂllhwmmmaprsseoce @ aiyrdardcaiveasucheas go alcohol,
benzene, at @%g@‘ﬁégfétaﬂ?/%;@m?a m‘:’]‘t’c%‘g@ @egrr%’fh&"a‘hﬂt’}ﬂ"@ ang atrH (POCemidrature e.g.
compounts 91 i eabrieheiine bt Rl ROh LA iy TR e e
formul a ( XVl )rettdDsulphide and allowing the temperature to rise. P ;lf
(XVI') 45== 000 Bre téhydmbtarbw filgrgemip Rifirtdy beforakaadio b triatkyictiad, oRbiakdik(eiNg fRuiSudhGs
as previ ousl V'R Fvh )byl d&)}F“tVf' sk Hibeny silylenr trivanzvl silvit he reaction of the
conpound of  for MiFd™ 90F (R Ha B ymay b erepareddiy gt reactioq o the garnouptef &ragpip (XViNl):
serve also 50 as the reaction soNgnt, but a co-solvent such as a

hydrocar bon, e.g. benzene or pentAne, may beused if desired. The
transacetal i sation nay be carried o@ usi nn acetal such as

2, 2- di met hoxypr opane. The sour cefof this reaction may be, for
exanpl e, a’m neral or organic aci Q- chloric, sulphuric ornxvim
acetic acid, or a cationic exchagge-Z R >=Egwex 50GX8. The reaction
is 55 conveniently carried out i B the tenp&sgiufe range -20 to +500C. The
canmpounds of formula (XVlI) may bd prepared by ozonol ysis of a conpound of
formul a () wjth ag é:‘"l&g%% 3\25;2;? with a l;i'glaﬁ%ggayg;%;~f ht0?10

(XVI1) 65 9 4, |§‘ ' f‘ RN E Sgc aFFW}RﬂT’ fydedepgn adiy| lighium such as
group) . OZO”QJ!IMS,L%. li"riﬁyd?é'c%' b@lrs%ﬁ? Ig?gr%irﬂ'gg’g ﬁ:ﬁ%ﬁ%@ﬁp Y(,)i %Z)E:%E}Iri ??g‘@q@'ﬁ P%}P"twl
or gani ¢ sol ventThs uskticass praferably @Agtked iR ardorghtiid qucraiﬂ,aj Hiroar chﬁ t.Horaaet;
hydr ocar bo¥ ethef; e-glitestahysirefuren. hbmemperawredi tha rdngev~t @BMfREN58IC idRarRagdousty L a0 +126°C.
0C, conveni ept | v*° S3MRoupgsof BUATIV) wiresin Rised Bseetubresests  sroteotinglgetup thal Aismatively
i nt er medi at e 020N de 5 IFHlP BIPeUE atfeea XY a conpound of formula (XVI) by
the addition of a mld reducing agenhaasagjch as net hyl sul phide and al | owi ng

the tenperature to rise. The trihydrocarb i1yl group R10 may be, for
exanple, a trialkyl, triaryl or triaralky 2| group, such as tri rret,hy)hx)
silyl, t-butyl dinethyl silyl, triphenyl gilyl &r tribenzyl silyl. The

conpounds of formula (XVII) may be preﬁggr*%d by the reaction of the conpound
of forrrulas(XVIII%: 10 7S °© >(XV I11)
120 with a ba&¥herolT ank B spresentcrrptestingiigtdupsias prlevibustyi defjnaigie nélatiohhte RBase Rhrand 2
be, for exanpre=oh? QAnKerPnahiepvine gioum vifiea earpreuadofderaiulak®y dr i de, an al kyl
| ithiumsuch as n-butyl lithium or lithi ughdi i sopropyl am de. The
silylatinggagent may, for exanple, be a tryhydrocarbyl silyl halide, e.g.
trihydrocarbyl silyl chloride or a trihygr rbyl silyl sul phonate, e.g.
trihydrocarbyl silyl triflate. The reagjjjon f{s preferably effected in anxx)
organi ¢ sol vent such as a hydrocarbon, e.igN enzene, or an 25 ether, e.g.
tetrahydrgfuran, at a tenperature in the rlnge -100 to +50C, advantageously
-80 t o +200CwhBreeR' dsoaspporyivdsly définbd) onaibase caf) thulefr ei N R2 and R3 each
represents a_ f Em'g?ﬂz%'%ﬁfﬁea in an prgpmiaisdivent sucthes for exprmpled sbiphoxisa etai digrethyl-
diridd’dut dt'a t

y imet rmamide, an ethier e.g. tetrahydrofuran or water. The reaction is
COprOUI’]dS_ of g rQFaW r u':gl:ﬁ the range 0° to 120°C e.g. 30°~100°C and in the presence of an

organic or inorganic base such as sodium or potassium hydride, carbonate or bicarbonate or triethylamine.
The leaving group represented by Z may, for example be a halogen atom e.g. Cl, Br or an acyloxy group

such as a hydrocarbyisulphonyloxy group e.g. methanesulphonyloxy or p-toluenesulphonyloxy.
Compounds of formula (XIX) may be prepared by treatment of compounds of formula (XX):

55 ' R0
%,
OH (XX1)

60 R2aQ

III,

(where R22 and R are as previously defined) with a reagent serving to introduce the desired group Z. Thus,
for example, a halogen atom may be introduced by halide ion displacement or using an oxyhalide reagent
such as thionyl chloride. Alternatively an acyloxy group Z may be introduced by reaction with an
65 appropriate acyl halide such as e.g. tosyl chloride. The reaction may, if desired, be carried out in the

10




' Zz : . (XIX) Ra & 35 (where R2" and R3a
represent protecting groups as previously defined in relation to R2 and R3
and Z represents a conventional |eavi§gi§4°96¢ WM th a corrpound of forrrul a

(XX ,é
(where R usp gmymsm%a L s gt o e
may be ef f ecr@Qutsfuidd aRId@a! GN fftgﬁe SXanmle ﬁm%éiﬁgfégf ne au9
di met hyl - suh plecatige e 20°a 1o amdegmia ao-coAERiabydly, tebaH €8t m@Abelhd1&iveRt, J-

t et r ahydr ef ur aRorpoungst & formila éX¥llenay heamenased e nemabdt-yg campoustd obtotmals (Xxi):
temperature in the range 0 to 120g%%, g, 30-100C and in the presence of an
50 organic or inorganic base such as s§ or potassium hydride, carbonate
or bicarbonate or triethylam ne. The |¢ g odToup represented by Z nay

for exanple be a halogen atome.g. O, or ‘an acyl oxy group such as X
hydr ocar byl sul phonyl oxy group e.g. lgea Sanesul phonyl oxy or

p-tol uenesul Rno jo éia_ ounds of forrmula (XIX) may be prepared by

| d ndR e resentsa rotectm ou h as th d ibed
f reat ment Of Fly 'qu p o] g group such as those describe
yg %53/ We apprecia gd ‘tha e group e which can be selectively

11
R3a 0 - J oved for example a trialkylsilyl group such as a di hylt n@é?m S
R2a 0O (V\,her e‘erRQvedaﬂdreEEﬁon aitB tétFaaRYISHMEMSh )halme |:r§e€ : ra¥Ltu g’iudpﬁﬂia"é ﬁ%g:l%§ é?ﬁmﬁ

t o i nt r oduc ehvttegenflugiigednia awpceZ:mtr‘ﬂb.lIse refadion @xadupYedienty Haaiarﬂgedm nls6nRMchR
i ntroduced Pdé"ﬁh&ﬂ)' fagét%?érf@mef%weusthhgﬂnem X {ph A0 Cheg. r-@8fge n20°uch _as

thi onyl chj ol Tﬁfﬁﬁi&igﬁﬂ' %;ﬁ"%; PROSEY’ DY MG URTogusTRY Oudiony PoGETsrayps K-

¢

reaction wth an 65 appropriate acy a I de such as e.g. tosyl chloride.
The reaction may, |f desired, be ctv++d out in the 10 0 104 066
presence of a base e.g. pyri dine or tr ] ami ne and is conveniently
effected in a nedium such as water; an oﬁm”e g. nethanol or et handf*!"%

hal ogenat &d hydrocarborn e. g. chlorofor@ or carbon tetrachloride; or a
substituted am de e.g. N, N-di met hyl f onoram de, or a ketone e.g. acetone.
Terrperatures( Al

ngrBgener gelv! f'"ﬁg, range -20'Cto +70'C e.g. OWC to +500C.
Al ternati veI Y, eBfhgl dI6uos ReVSAtRs Ray b SHNES

formula ( Ia);pdaia.yatb@nwn&&ar Réthady 515 E%a%&-@f&%&%%@bﬂ%%? ¢ teéIp E "fm Lﬁ(yy
R3a0 OR and aralkyl halides such as methoxymethyl chloride X Ibe)‘nzylﬂromﬂ:la 1ﬁie altivh & dbtuRﬁlly arRidd
R3" are me#fuar'?e%f samjasm"s ylethglamipe an 'mrs@otp |s¢igengvrso chpassthers em
t hose descrl 1% ,ﬁ %‘Ifr e%fﬁ t:ﬁgfth sfsas aa'°qetna é @'@ﬁﬁf@cﬂ%}?ﬂ’ﬂeﬁ‘ét‘e tThe
group R §ﬁo @ouﬁ&eof ()@)@ﬂ bﬁ's e €3¥ zénolydis oe ;ﬁgnds o@ForrﬁmQWI\ﬁ a

trial kylsilyl group such as a di net hyl tertlarybuty silyl" group. Such

group may be renoved by reaction w et raal kyl anmoni um hal i des e. g.

t etra- h-butyl ammoni um fl uori de or vﬂ‘ gen fluoride in aqueous
acetonitri“¢e. The reaction may conven IyDH b carried out in sol vents such
as ethers, e.g. tetrahydrofuran_and af a tenperature in the range -50(¥¥V)
+500C e.g. -200 to +200C. Conpolnds W@ formula (XXI1) may be prepared by

f he i nt r oduaivhé® ROfis d3\ebvRuMY déiihed) BstibivetDoyGhetePSctibi bf thddpraddts Rmedl tHefrdm with an

borrpou nd @ alkali nmetakbofoiiydride suchldésodium borohydride. The reaction may be carried out in organic solvents
i such as an alcohol e.g. methanol, halogenated hydrocarbons e.g. dichloromethane; ethers e.g. tetrahydro-
i furan or mixtures thereof and at a temperature in the range —70° to +50°C.

Compounds of formula (XXIV) may be prepared from compounds of formula (XXV):

|
50
_ilh o)\“\DI””OR 1
i o (XXV)
l {where R"' is as prevuously defined) using a Grignard reagent capable of mtroducmg a vinyl group, for
55 example vinyl magnesium bromide. The reaction may conveniently be carried out in the presence of a
catalyst such as cuprous iodide and in an organic solvent such as a halogenated hydrocarbon e.g. dichloro-
me(t)hgne; an ether e.g. tetrahydrofuran or mixtures thereof and at a temperature in the range —70° to
+50°C.

Compounds of formula (XXV) may be prepared from the known compound of formula (XXVI):
60

i \\\\\ ’///
i /
. O,””Q OH (XXVI)

65 by reaction with a reagent serving to introduce the protecting group R''.
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¢ HO | ' OR11 (XXI'11) 25 HO (where R1"
&IS as preV|oust defined). 30 I ntroduction of the hydroxyl protecting

i groups R2' and R3" may be carried out ac@olG4n@66o0 any appropriate
f conventional met hqg, oo4iok g i s for Lhe introduction of prote
o7 oups. | ncl ude. ke and o bl el e e e hgin

ure int he ra

i benzyl brom de. o FseCr@agsrmme - lzustd)pm’@na y carrl ed out I'n the rese ora
{'base such as _dii sdm%ma Inydigmetive amtddimenpofgheinversioh m&nio&apeumh oaSoreMaen Snay be
be. g. t et r ahydr oTAEA PY RPN Capprnds & fymulgdisdiiie, hal ogenat ed hydrocar bons
we g. dichloronethane. The 35 reaction mayghe carrhed out in the tenperature
Irange -50 to +50'C e.g. -20 to +20C. Conpd¢unds formula (XXI11) may be
prepar ed by ozonol ysi s of conpounds of # a (XXIv) 40 ~ ~ ~ xkvin
"' OR1 (XXIV) (where R1' is as previ ousg,nge i ned) followed by the reduction
-of the products formed therefromwth an %5 al kali netal bor ohydri de such

gas sodi um borohydr| de. The reaction may bE carried out |n organl c solvents

'such as an Prire B apd Rnate papreyiousty detingdhertachese) tbﬁg%f und of formula (XIX) as
i oo i AT TR e ot e
it enperature in di Abdd3btafat rebttioh Ohd on QE% groups
ior epared from Qsammdse@ﬁwbéf&érm a wher'e R |s a
bor evi ousl y defi ne# erruquhghacc@mgmapﬂfo é,(m? m@apeamr@rqsifm $/tqtby eavmem gf acowipnyrid of
group, for 58 &Xt VML n FedEaPNiene o ém:;hwgréweate wlﬁhawﬁaytemafv phosphine e.g.
conveni ent |y b&"tg fﬂ REF Wimork bl G o aﬁi%fi%g E v%n.giﬁipy $ UithoflS (GURLRYS aor
odlh fle and i N aBroRogarr FenitVal ENIStedtiHg Broass. h EUdsdPy, He separated
di chl or o-

nmet hae; thacbnesdmadmgae;gmertt@tchyﬂrnelfrmraaﬂ f@rexmp(é 1717 eSctrbhm eqsthilisefich aid/or
h tenperaturs |Chr°mhfegnaetrvg@pn¢mv ta@'vermt)@s dohe @emwnesf off the rieMentighXx@y) bermirtaiped by

br epar ed from % lE{ | s}ﬁ\ﬁf:w%{l?w s,‘,‘ R lrexamp! eoc stry of Carbon
XXVI) 65 by re§'<'>‘ ﬁé’é‘aﬁqxﬁ’ B & rorm O nay Litied Fho tﬁ‘é"rsegsﬁﬁb% pé‘om 'fé‘mem.ona.
proup R'. enwmaa{a@mpmybae, carried out In t e presence of

.oupl i ng age;mt su'tm catspcaxnds ofifatmniod @), o IM)AVIEIVID \GENIDA, (XID IXIE XHNSXOMN, (89, (XM1), (X|x).
hmi de for exambPe). GPHe PPN POHEn G&Viareinqyre! campewgevﬁmpenqeﬁnqdh@# @repaygtion of
0 +500C for e%%f@: ?astecg er?m::a“ and?'ﬁsfal%vé% [nﬁ aera for u@gugﬂﬁ%ﬁf?rwlag% mqﬁgﬁw e
bf the invention e conp d‘é obt ai ned by

.eacting congounds of for rrul a (XXvil): O? ’ R NO 4

-jXXVII) H (where R and R1L are as previously d i negh or a base salt thereof

M th a conpound of forrmula (Xl X) as s5 deflﬂiﬂ ove. The reaction is
inal ogous to that described above to ob 8. ounds of formula {V) by (A)

Eeactlon of gonpounds of fornula (XIX) Wi o cgpounds of formula (XX). The

freferred conditions are as described for 2y reaction. The reaction is
ol | owed, where necessary by renoval of a otecting groups as descri bed

ler ei nbefore. Alternatively the%conmpoundsgoT fornmula (Xl X) may be prepared
n situ by treatment of a conpound of ?orrrula(XXI) with a

i al kyl azodi‘Cawhme®), Bt and R a.as défibdpleaant)i aRb expysaitea goGh a tertiary

hosphine e.g. triphenyl phosphine 'éb@i sol vent such as_tgtgsahydrofuran or
cetonitrile. /c:/ ot &

so0 or a group HgX (in which X and R* are as previously defined). These com ds of
form a further feature of the invention. pounds of general formula (A}

The following examples illustrate the invention. Temperatures are in °C. The nomenclature used is in

accordance with the Chemical Abstracts system.

Solutions were dried by use of magnesium sulphate. Flash column chromatography was carried out
55 over silica using the method described by W.E. Still et al, J. Org. Chem. 1978, 74, 2923.
Intermediate 1

(3ad, 4B, 78,7ad)-(+)-5-[{(1,1-Dimethylethyl)dimethylsilyl]-oxy]-3a 4, 7, 7a-tetrahydro-2,2-dimethyl-4,7-
methanc-1,3-benzodioxole

A solution of lithium diisopropylamine was prepared by treating diisopropylamine (10.5 g) in dry THF
(30 mi), cooled to —15° under nitrogen, with n-butyl lithium {61.2 mi, 1.7M solution in hexane). After stirring
for 10 min. at ca. —10° to ~20°, the solution was cooled to —70° and a solution of {3ad, 4B, 78, 7ad)-(£)-
tetrahydro-2,2-dimethyl-4,7-methano-1,3-benzodioxol-5-{4H)-one (15.8 g) in dry THF {40 ml) was added
dropwise over 15 min. keeping the temperature lower than —65°. The solution was stirred at —70° for 0.75 h,
65 hexamethylphosphoramide (13 ml} was added, followed by t-butyldimethyisilyl chioride (14.2 g} in dry

60
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_ S, tor exanple, either before or after renmoval of protecting
grloups. Thus the desired epi ner may, where necessary, be separated fromthe
correspondi ng epi mer by conventional neans, for exanple, by fractional
crystallisation and/or 25 chromatography. Optically active isonmers of the
conpounds of the invention may be obtained by resolution of the racemc

‘m xtures using conventional means; se@ 104 Qéﬁnple ' St er eocheni stry of

Car bon Oorrpow;\f‘iaﬁenb)ﬁl)thelmnxtﬁebv% all() Qow#“ Jo’roo]rrgéz%ergt'mt ovlr%m Géuré?ifmto pentane
Resol vi ng Ag(emt Bl) ahlythsorgléhlc WJS@WashI itk aRePUNdRo i, 1:080Hh.arhé Eélutﬂiﬁ)ﬁvabened and
convert ed i ntoocenfr@pd tostibrt! srude title clyasmsd ascah®il (Hogegjrohodigitiative givepnaltteainpodss 3y
reacti on w tYF" °'d5‘p§ YT RS- 3§, =80, 5.54, FhRA2id ABgoLhiry 9 bhf-5.HorohBI5h 8.6 (6H)2xs.
1y, (1Y, "( (M), (M1D), (IX), (XI), (XI1), (XI1), (XIV), (XV),

(XV1), (XIX), (XXI), (XXET), (XXI11), (qteth¥dia@d (XXV) are novel conpounds,
usef ul as i nB&y, Mesidat-e6-(didéthdReeyIRQARRIrd- DA ditfethy IR RYINBSNtOR, 3 RKSR-Barkdxylic OF
t hese novel aciwt er nedi at es, the conmpounds of fornulae (I (rrr) and

are cl Osel"y rﬁl:?éx eth\%drer\g HT\ toride (gbb(ﬁqgt‘ 9% l"uarﬁl?l Al mﬁ:ﬁﬁmﬁﬁge@éd elg)lmethyl s deglgg m}):

ORL 35 RA chv a and the reaction mixture siowly allowed to reach rogm temperature. Thel(s%a/en were
] 'R20 45 whedvgpdrated 4rd tRddsift talel uph ﬂéﬂi giyﬂfoﬁyjeqm?rﬁﬂ) i th&{oN A6 @it Arted
‘group CO2H cooling t@0°, BEWeRI50\8—XBBILHD(9td)) Xaf dddeddtidaie réactirdmiRturastieredst ODfoe daysSthy
def i ned) . 'ﬂweséwe%memdy figfatiereand thd sofvemtereNagorptay inf ugeuer Ehefregiduqavas perified by flash
“the inventi "(’,’“;Ff’éa _‘g‘ W%'“é%’??ﬁ?'é‘%e"fﬂ‘ﬂ"ﬁg'ﬂ?'gf ‘Yh 9vafaditie gemeound (104 gl as a
_Terrperatures are in-0C.” The nonencl ature used is in accordance with the

- Chem cal Abstracts system Sol utions weseémdaibets by use of magnesium

;"-suk phat e. 24| @g.lad)d @)-Memoxyimeb et d oehdyshethgis 3-oatiidxerdettauy)- Béyclopetenel Larbaxyla®i ng

“the net hod des é\rsr:lyw qswhwus&rqulamete wgb pregaredyyreatifigaliisopopyigming 417.2 abip gry THF
1 ht er medi at e iO} gjed ° under nitrogen, with n-butyl lithium 189 mi, 1.7 M solution in hexane). The mixture
g{e

i to ed far a.furthe f Intermedi (10.4 g) in dry THF

57;1- 7ad) - () - &‘dﬁ ﬁ) <Wé' rﬂﬁ&%ﬂp&é k h){z@llﬁ 4)'0%%&’2(;35;&8 then a%lo':vet;v to slo?v?j

&7a-t et r ahysdrwerd t@rodin@hpeydturd ank stiffidg Rertiauel for3|-fbelw-. kyonetHyEchfbide (18.44 §iaVas bddad

'eE.Of l'i t hi um cind ghep F maitiurecallgyred t ﬁ@' roed! tbypetrateratfqrn hdi hp§bbweﬁ@v mtwbln(va_@os
i

g)ﬁll 2 (rjﬂl’ y T w{‘ﬁedﬁ'ﬁg{twaaf :Eg::t?n? ::aﬂtd S‘é{A %ﬁ‘at s{od ;91 bi rﬁa %?:;Tuéon(sm

.- 20, t he sokwocnn.masH, oo, a7 zﬂc,nm :ulon of “(3ad, 43, 713,
)-()- tetrahydro-2, 2-di net hyl - 4, 7- net hano- 1, 3- benzodi oxol - 5- (4H) - one
.8 g) in dry THF (40 m ) was added dr se over 15 mn. keeping the
nperature | ower than -65. The s@fut™ on@”gf;f’z% at -70 for 0.75 h, 65
amet hyl,phosphoram de (13 nl) was added,¥fol | owed by t-butyidinmethylsilyl
oride (146 (9, di CH (©dMg).f,B.50, sso(memxeaﬁomemraneu.d illm)ii20, 16Biemtii Xt Ur € was
owed to warmup to roomterrperature over 2 h, poured into pentane (300

Wl el ﬁ%&%ﬁ?‘é‘ﬂ@iﬁiﬁﬁ%ﬁzw i,

Kogel 't odye p Rérb o4 G5 an tHo Poatticnlnfixt/a WROMBKKiBFd AThY GtaNAWadva

T ( CDC1&tI&n863® Imi#, and the <Gihbihed fltrafeland washir(ga HereABambmdﬂlmderquuﬂdE'resWﬁt}b glve
1, 8.61 (‘Byfprlergapousd (1Bghesa micyre! aritert TCDCH) 3Bl (2HIGOLHOMY). §.35gH, CHOCH,Me),
(Di met h B0

trahydro 2, 2-di net hyl - 4aH-cycl ope Ak lgi,wxol e-4-carboxyl ic acid

6.55, 6.60 (12H, 4xS, 4xOMe; vmax{CCl,) 1745 cm™"*.
50
Intermediate 5
(3B, 4d)-(*)-3-(Dimethoxymethyl}-4-{(methoxymethoxy)-1-cyclopentane-carboxyilic acid
Potassium carbonate (40 g) was added to a solution of Intermediate 4 (16 g} in methanol {100 mi} and
water (200 ml) and the reaction mixture was stirred for approximately 16 hours. The solution was washed
55 with methylene chloride {150 ml) and the aqueous phase was acidified with 2N HCI (320 ml} and extracted
with methylene chloride (3x300 ml}. The organic layer was dried and concentrated to give the title
compound (8.2 g) as a mixture of epimers.
T (CDCl,) 1.0—3.0 {1H, br, CO,H), 5.3—5.4 (2H, m, MeOCH), 5.87, 5.96

50 (1H, m, QH—O).

6.65 {9H, 3s, 3xOMe} 7.00, 7.18 (1H, m, CHCOH}.

65
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70 Oxygenat ed ozone was bubbled through a solution of Intermediate 1
(20.0 g) in dry nethanol (190 m) and dry nethylene chloride (60 mM) at -70
until a blue col ouration appeared. DQre‘l&/ﬂ/IOQiul phide (14 m) was added and
the reaction mxture slowy allowed tontemdlid pom t enperature. The sol vents
wer e evapor BBed)- (emﬂl lt(h@-m«amxumeh\tllakmtrmpymethoﬂy)a/cdpmllammypmmne e(hlggpz m )
and dry met & to 0, Dovvex 50WX8

n
added and t g 44 '(ﬁ"""""‘e)" ﬁﬁ@ "“’ g{her nphenzenggg i u cori oseegwsmreese

utlon uxed or.
Femoved by falhibe y&m ﬁ SEYIROTA S 80 InbiniMGAC 1k SONe: o
purified byrefogesiithe kusomngnamhylproairmusomg)ambh.mtdmram adaaﬁn semeo
(3:97), to {fepatht ﬁ@tht”f‘/@?fé'ode lﬁ'tdZS nithddetg)ndatne rmixwicd stided atrqem BdpBRub. After48
| nt er madl,@t ‘:;fg: mg continued for a fu:her 12 hours. Water (30 ml)
47 ot oGy zf“f 4 srié%ax hﬁif 2 é’émé%%ﬁé"is EeL B B e
sol ution ofsb Irrilhhrwmirdahl ERPSAN| & % Jifled by flash column
di i sopr opyl @m"mog@abﬁv Elug)g wvrh m yweiﬁhiFoI/(r@EnQIem amonaeml b th@tm%ma&iﬁrr(z 23glasa
ni trogen,, rgef 9 M sol ution in hexane). The '
i xture was c gﬁ 335 d —635' éﬂgﬂ de'Z?”";QHPEH VAe¥ (G§la; 1680, 18205 3$45tctG
of | nternedi atgH N eqﬁ,,g) in dropW| se over 20 mn.
keepi ng t he terrperat ure -600. T'he soI ut’r on vvas then allowed to sl ow y 25
warmto roo perature and stl rr| ng Ipeontedimecd for 1.5 h. Met hoxynet hyl

chlori de (1@ lrﬁ3 a.?&% %Ejfé ormquwrvvmmqu &4aH)3eimtidinegione at f
room terrper@tow,@ 2 %ﬁ?g"‘f’k 2 Th °Vﬂ€g§aaﬁ S\ A ‘d’ge ]
was partit |s@mmbdbenéwe£bdd.h€5 onﬁ h@rmnf ' f@?mit hyle Igr
organic hdge 26/ad), thastrebined drifanicabyersadriedl aﬁmﬂi@%lwm foGdd B evesiratioh QRd ,

sat'urat e g '%shbéﬂmoewsmdm gl ag Emmttr%otmdnqus Aschall Rammldlthe@froduheﬂas

sol vent ga\f’ iﬁw %%1%% FIW"F mgroumw'ene chtoridepCl 3) 2. 25

(1H, =CH) Ttcybove), as~~~C 35
566(OH d CH(C]VE)Z) 6. 50, 6.59 (Inddnedine.s 4xOVe); vmax (liqg. film
1720, 1630 (é}ﬂ f(39 4Fﬂ‘1:! @VWBKM"&#"EYU#((‘IQ!\O’#U&)E#h@xy) §chbédomw b)lpyrimidinedione
3- (di met hoxy aqlace qﬁémmb eb8PH-85°cThd Bolution
o o1 et AR e O Tl s e o "?'ﬁ“@f S
(300 nl) Wanfasaisédl\feedw Wﬁlﬁ{han"b q'ﬁ)%@@th St BSH ) 88 Esobid ed at 0°.
react i on3siThe mixeurewes tinea fdr ififtéedIneiBlutesTdl @odbrte yrsﬁuev\@c%towa acwe& tHeBRnt
(300 nl) argm "Hé uww\#@a pfessure: Fhecresidid wamsiissotepst imeny eneehang) moamedmnniaroacenc

d I} added tq gpidify hejs@lutiasph &inferroy hea@mt wider iadyced pressyiernnd s .
_rl_ e?gﬁ;ﬂﬁ%ﬁ@ m&%ﬂ j( ,!2; i ’J'WZ n %}lum}g With 9% Gmethanplimpgthylene
, 6. 55q 6. 6&0(:11)&[-&,3 ZXOH, o(}xqﬂh’mzymg (H Wy, 429 I nternedi ate 5

(31 4d) - ) - 3- (D met hoxynet hyl) - 4- (et hoxyrret hoxy) 1
-cycl opent ?ﬂe lLic aC| d Pot assi lmm"ced'mﬁat e was. added to a
R

oA L LR e e ﬁﬁg ) e

sol uti on waguesasdodidmiticatbobdte sHaithe/soRER rértved b uc@@ e§s f% E’l B8A5FmI)
phase was ae# wqelae@pd\m terRked-Tle résBitg wad tpkenrud lrEB(ﬂiath3 R @0 mi) fitera’ bty dodebtrated.
‘chl oride ( C;;,°"'<’r'|’ﬂé° aﬁ'r‘te"q withe30%@methenol/methviens chioridegave thedife comrpvoe

: urg of epi 1.0-3.0 (1H,
LPe Ejlotzl-l)ﬁ g 41?%3?( WOX%W@H H—Ei g§6§1oEH( GOELB), |

(1H, m CCH—? 6 65 (9H, 3s, 3xOWe) 7infRfmedfatel® (1H, m CHORH). 65 13
{+)-Chioro-[1,2,3 4-tetrahydro- -[{38.4d)-3-hydroxy-4-(hydroxymethyl)cyclopentyl]-2,4-dioxo-5-
pyrimidinyi}-mercury

55 To Intermediate 9 (400 mg) in water (1.5 mi) was added mercuric acetate (5§95 mg) in water (4.5 ml) and
the solution stirred at 50° for 4 h. Sodium chloride (256 mg) in water (1 ml) was added at 40° and the
reaction mixture cooled (ice bath). Filtration of the solid, followed by drying at 60° in vacuo, afforded the
title compound as a white solid which was used directly in the next stage.

60 intermediate 11
{x)-(E)-Ethyl-3-(1,2,3 4-tetrahydro-1-[{38-4d)-3-hydroxy-4-(hydroxymethyl)cyclopentyl]-2,4-dioxo-5-
pyrimidinyl}-2-propenoate
Intermediate 10 (390 mg), ethy! acrylate (0.75 ml) and dilithium palladium tetrachloride (0.1 M solution
in methanol, 8.7 mi) were stirred for 16 h under nitrogen. The reaction mixture was filtered, the precipitate
65 washed with warm methanol (20 ml), and hydrogen sulphide gas bubbled through the combined methanol
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0 104 066 Internediate 6 (3,3, 4d)-( )-N[[[3-(D net hoxynet hyl
) - 4- ( met hoxynmet hoxy) cycl opent yl ] am nol cgrﬁ@yder#- 3-et hoxy-2- propenam de To
Internmediate 5 (2.8 g) and triethyl am ne ) in dry benzene (50 m)

under a nitr ogtﬁtemw’gwé hesepg;gm&e a?dg? salpipdiee Fiyel tmssphnm ¢ wapfiltefed m&uﬁt‘;ﬁa‘lo and
and the result FRM9Vesy” v w %ﬁ?ﬁ?ﬁx e was
bubbl ed throu erF‘?*’ﬁi’@'ST“ [Bitogierene t“éﬂ‘gi’ﬁ% ?‘8? A% eFHaH‘tlt%%’ to ?Hcga?d’l‘(’/é?ﬁ’p%%“gs

conpl etely 4 ermve@ms]tdmoﬁ @RkiChd Bf dpPked) 1@@ 1170 (1¢ihd, ALGf, 9542 6D@H,Y, Er2cHEORLY, 5.6, BE4
(2.25 m) addeth dHeacsghuti on was cool ed (ice bath), O ethoxyacryl oyl

chloride (2.25 m) added, and the mxture stlrred at roomterrperature

Af t 48 h hl gntgy )
cont i nued Ter ﬁg%;'r%ﬁa% e R

|l ayer was extr acrhednémawmmb gih 05 M agdusiobiudi i diokige mm)lvvsedm&agaabra tdnibgRtuse
washed with 5%raqm@ss XAzstiamrex mbem v atiqer at@ the30lutidn, had_&mnT resiTgvas filtered

aqueous sodi ur?ffB'i‘ vaprqrafed i ? ogive thed 6?"&{99'(!?4 pligd 13 ma):
a19 forded an E 1%&2"‘ [frﬂff‘?%a%\/"fl T (?s}f 2%?8% ﬂ?% it thg
T y

W th 5%matf1ano'1?rre ene chloride to give the title corrpound (2 23 g) as
a mxture of epiners. T (CDC13) 2oterfeflidtd, 13d, - CH=CHOEt), 5.31 (1H,
d, - CH=CHOEt) “Mﬁéﬁ”@ E 'nlfsmthvmQ@thvlﬁﬂﬂgvbmxab'cv&w&ﬂ hlesarﬁound

sol Y¢ -1.0)hexa gg asireated
C .53.47, H solt@on coolé ro%iﬂ'ﬁde 2'and t-bu Vldlmethy anI Dﬁton? r‘§$gg)l\all'jded

20 rmd
7.77% | nter ITE tlr ed t 0° for 10 mmutes allowed to warm up to room temperature and stirring
-[(3f, 4d) - 3- (a,m’amammbwa)ho&s (TheinkeXeRpBE%Y htoGktdr ABERI Yhd ektrattedwith pentane (2
H, 3H) - pyri m dixné@mbsikhe lorgaeic phae abewlshé@wiiBwarer (2as50 af)| diee dnd conéenB@ediy. afford the
amoni a (150 MY emreﬁiucgasmalpsﬂeaml T'Wéa“sb‘l"ﬂﬁeﬂ"!t'f eddyHest ghromplogramtyce!ytien sith 7% EtOAc/
r educed pr e?§sﬂ? ;ﬁ gg‘%ﬁﬁfg;" gﬁé??f‘? PirREImRde QRS 9vet hyl ene chl ori de
(50 mM) and satura aquebus sodr um bi car bonate (30 m). The aqueous | ayer
was extracted with nethylene chloride (2 x 2/5/ ), the combined organic
| ayers dried and the sol vent renovedgby8\w@Ppralégn under reduced 25
pressure to@yield the title compound (1.57 as a mxture of epinmers. A

smal | porti on 78F—EAkl4prARKEX-). \Eé#"bﬁfrq Gl B9)\pH{s Mek col urm chr onat ogr aphy
eluting with 5% net hanol / net hyl ene chl or'htgg?% }&QZO) 2.40, 2.61(11H, d,
lyl

H-6) 4.25, 4. 26 2kkb)-(94- [Mﬁa.me(ﬂ.ya&ﬁ tfadhdtn ethdrpibRicpBdidi € 8 30 ( )-1

- [ 33, 4d) - 36( Hy dA etirysarsuspehs; Iﬂomyureh b mig) nCie NdRR0 )l dt —30°Ain@dr N, was treated
H, 3H) - pyri ni dldmmsenethlamoemwedﬁ vtwmagné szmsrogydev\ﬁw ingHE .1 Mmihcgeng ac?revabeolpwed
aC.I d (50 m) 1s dﬁ{:&@ rg d drsoEffj pha e I su garlbziﬁ{ﬁ%% t@r‘t:)lit?was ’}{ﬁ'eﬂcﬁ\etrm:;'?g ‘:g
benzene (200 s gdm gsfav‘\i,s o (a8 By o Flod b Gl P B30 e
priessure. Tel u&e@nv&QQu hed 50 Poufihg inwsStuta0daM,8 46l &CLnQ 100 m QRO ¥&Ectad withethd (2 x 100
under reduced npk B!es:umblnedrdlganioestlralttsevevmsbbmmlfuw&'dr saturaie Hxeitshiatiayl (1002%8), dried and
arid et hanol (5°'P?P tfate&n'e aftortl the erudeoRiPdect 8 4 389 W athd fterg@as B‘S'f"r‘l’] \ f'as“
mxture was st §jﬂs| ZF'}“’E‘é‘é‘H‘BK"i Fﬁﬂ? ﬁgfe HESPRPUE 3¢ 8 EUPEIRES ! 1425 9)-
rr1) added, @nd tégy,s esr ermoved wigedo; rﬁdm@,ed pressure. The resi due was
dissolved in dry rrethan (20 n1) and trifluoroacetic acid (ca. 0.6 m)

a ded to acidify the sol ution . Rémrmﬂla@fﬁt he sol vent under reduced

fessure an Gr Be4BLer1d Qﬁ’f‘ett“ﬂ vi-2-Bedronyeyc
R e

eliuting witdy 100G ride
g)}. as a m xt UHEDS vvﬂﬁ)tmrqﬁlcklﬂﬂided in ne 3hd t4r4 g at2-76° dhhhued fort30inutés. Blnther
426 (1H, d Hsédiym daratiyd |de-|| .057) wh$ thén)addddithe mixalé alipwedto slowly warm to room temperature (ca.

(); 1- [33 4d) 3 p sm-: in OUF% ||e aLperfand the residue partitioned
o, R L e S e
m;) containi ngﬁ&gnﬁcm iloTh a}te |e8 Mgr&)’ﬁy elution
m'nut es. The sah B%IWOHI@ECI{IﬁN&Ih@.{hb&&dchpb d2d‘slasnd¢usn:blbtyﬂiss)w (6e4 §.bl | oned by
sat ur at ed aqueowayaelfmﬂbl car bonat € 828 t Hel988%vent renoved bel ow 40 under
Wgduced pr egsur e AsNdIHP S9UKRS) wels 8% cB WH8d and renmoved. The residue |
s taken up in ethanol (3 x 20 m), filtered and concentrated. Flash
cbl um chromat ogr aphy el uting with 20% et hanol / met hyl ene chl ori de gave the
titl e conpound (700 ng) as a mxture of epinmers. 50 T (D20 2.14, 2.27
(11H, d, H-6) 4.10, 4.13 (11H, d, H5), 5.00, 5.10 (11H m H11).
I hterrredl at’®’ 10

15

R L

e



( )-Chloro-[1,2,3,4-tetrahydro-1 -[ (35, 4d) - 3-hydroxy-4- (hydroxynet hyl

)cycl opentyl]-2,4-di oxo-5- pyrimdinyll-mercury 55 To Internediate 9

(400 ng) in water (1.5 m) was added gerﬁyrbg acetate (595 ng) in water

(4.5 M) and the solution stirred at d08,P68 1, Sodi um chl ori de (256 ny)

inwater (1 m) was added at 400 and tRgh&Rkt hen M xture cooled (ice

bat h). Filt riad,3pxa)-0f)-(1, hﬂlnﬁfhblletﬂyl)dfr@étlhﬁ[@diefﬂ&xydk}ﬂofdﬂ%%eﬁn@@rdeﬁho\(ﬂﬁnb‘fﬁyl]cyclo

af f orded the)emvthxelsw ound as a white solid which was used directly in the

next st ag? Q, To a solutlon of lntermedlate 15 (5.0 g), and N,N-diisopropylethylpming {H§d9. 2l 1t()§ mHy ’E:rv

() 1Sl (O T o sy i o s
[ (313- 4d) - Gobi Qiriepopandle GRY GHMEYERININA SIHINOTIRG bolLtion dvdd WALHLE Gith wetbr 1100 mi. the

pyri m di nyl |aq@equs t;peremﬁnglwnthenmdmaﬂ@oriaha(nam 5ugb.n ar@ttityomaibey/brgdre: 1gydrs Moied.

m) and di | iSonsaney glafferded e crude %te#ﬂcmswd@'a(flee 9_" Whighowvast dugfied by fiasit dhzamatogradhy

m) were @i H‘gﬂ;;’f;gﬂo/15t°ﬁ‘°’ﬂﬁ‘d%“rv'ﬂi"t‘? sf 107 AtoPigpriess Tebileeil (ke

filtered, the @I’ﬁy QL;,,%565 washed W’ .hanol (20 m), and

hydr ogen sulphlae gas bubbl ed through the conblned nmet hanol 14 0 104 066
filtrate and washin s to reC| pi tate nipreguediate 3l phi de. The resultl ng

m xture wés 44 ?"k‘@?’ 11 % i @%ﬁ‘eths’m) V‘eﬁb’”"f/@?ﬁﬁv‘é@‘ vacuo. V\at e

b l)

tir le tr
(5 ) vas aggedmdil éi?gf“taf, ‘*m’g Fé%‘ingg 92%%":?#?
by flash chraaamﬁmr@ yur& alhaaswhte it0feOk amgawt
title CorrpOLthdn(aﬁJSEpIﬁKg)Elutldi\ with EtOAL/hekaabifd) 1)&&5@&&%:&%@@ as2{YaliBefow dil. (ﬁﬁg)
1.70 (1H,20s, Cls)225#5424H6§.A JQ4H.Q) 5@%@@@2@?2_& 53.(08 m, BHOH), 6.4146.7 (8H, m+2s,
d, =CHOOREt ) | "fenF THe ™ GHOH:OL 1681 Had OH), 7.958.4 BHa e 2Kkl 0- 1
[33 4d) - 3- hydr oxy- 4- (hydroxynet hyl )CM&LQM yg 1
- 2y 4- di 0X0- FtdBaaBRiIB-MNdthoxyrhSthoxg-PlARREQIEthSEA-FhethPicRdidPRAta A1, B-rethy(bbRRnd1T) i N
0. 5 N aqusossipsardieum hydroxide (2.5 m) was stirred at roomtenperature for
4 h. Dowex SOCﬁXB“'Uan'@}ﬂm@ﬂ'eﬁdﬁ @) Persiowems'pm&l'omﬂ(i’% ) fed %P\(ﬂdi'\emh@d\'as

pre, The o TBET RSy ?'"' DR
30-35 to {1 #ndc t@ d?@thQ g??lf % ( £1$£ hmer as punﬁgd by
([ 2H6J DVESY) frﬁ%m&ntﬁn&t&giapawsm.bs Wwith EfiAc/hdxall kkforBed :h‘e G&e cotnpdbind &t

CH=CHCCRH), (81828, 3.34 15 (1H, d =CHCRH). Intermediate 13 (1 d, 303 5d) (
)-3-[[(1,1 Dﬁ%‘i‘zég eyrdy| ) di net hyI§l|5I4§$]d)'xgﬁ1"6 oxabi cyclo[3,1,d hexane A
sol ution of (1%eeSasepuiresty 3 hyar 5805%- &8 % ycl o[ 3, 1, 0) hexane (2.5 g) in
dry DMF (g5 m) was treated 20 w th | fleflRddte1d 3. 40 g) the sol ution

cool ed to OQid,apaaKr(+N2- (3 Methbxyethisind amerethokymhdthoxy)GRetAItydRpdny 2 BsHrdded.  The
sol uti on wagydnidinedicheat 00 for 10 m nutes, allowed to warmup to room

tenperature an é% H"ng'ﬁ } Py fna'vmumemhvilaumgu#ss'um?n@mﬂﬁ%m g %
poured i njo “xﬁéﬁ ou ’;n i "g% ggdss Q.Jm:ii“fﬂ% 3
organi c phasg. W'?eSo oe\Rnt )} dned a'n@ rafé@ﬁ&@ﬁktr& &Ie%

afford the oradde api miu\ebn dBe nnao)aepm .sxsm/ kaH chrohfuography. €lutivvaSithB+a% MeoH zC|2

flash chr orraffwqua hyt’e@mwrumswp’alhvﬂ%NEmM/mgIS hexane affordi ng the title

2.68 (H, in., H—1'),
o) B el %@a%ﬁ‘é‘ B G G B b A £ (o
s, Cwve3), 9.96 (6H, s, I nt er medi at e 14
(1d, 20, 4d) D| rreth Ieth 1) ld!ermﬁd o)) I(ﬁ%@ox I- et henyl cycl open

t anol d)A?Bﬁh[“ g' H Q} MH& in met II("]EO I)ywasl_LFeal(e% 0

e of Inte andptoluen%ysu? onic aci
i) at - '&Héﬁ m 3%@& firg %fl%aﬁrﬁ(iath for 1 hour. The solution was cooled, stirred and treated with R8050
polyvmylpyndme resin (Reilly Corporation) until pH6 was attained (ca. 2 g resin). Filtration and
concentration yielded the crude product as a pale yellow oil. The latter was purified by flash
chromatography. Elution with 15% MeOH/CH.Cl, afforded the title compound as a white crystalline powder

55 (1.1 g) m.p. 159—162°.

Example 1
{+)-(E)-5-(2-Bromoethenyl)-1-[{1d,3B,4d)-3-hydroxy-4-(hydroxymethyl)-cyclopentyl]-2,4-(1H, 3H)-
pyrimidinedione

60 Intermediate 12 (110 mg) and potassium acetate (77 mg) in water (5 ml} were heated to 60° N-bromo-
succinimide (69.5 mg) was added in small portions over 5 min. and the clear solution stirred at 60° for 10
min. and then at room temperature for 2 h. The solvent was removed and the residue purified by column
chromatography, eluting with chioroform-ethanol (9:1), to give the title compound (10 ma);

1(CD,0D} 2.24 (1H, s, H—#), 2.66 (1H, d, CH=CHBr), 3.19 (1H, d, CH=CHBr, 4.93 (1H, m, H—1 },5.81(1H, -

66 m, H—3'), 6.2—6.4 {2H, m, H—5', 5'').
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H.. ropw se with a solution of vinylnmgnesiumbromde (IMin THF, 10 m)
causing a greyish coloured suspension to form The latter was stirred at
-30 for 15 mnutes and then a solution of Internediate 13 (1.50 g) in dry
THF (5 m) added dropwi se. The resulting dark col oured solution was stirred
at -30 for 15 minutes, the mxture 8 104c@660 slowly warmto 00 (ca. 0.5 h)
and then stirred for a further 2 hour @a‘eﬁj reacti on was quenched by
pouring in FNWf I SEC et her (2
x 100 m). f%@g ﬁg&" éh g{amség“g);dt&gct% vvere’)“(/vas ')SMJD?'&%F mltgir:l sat ur at ed
NHACI sol uti enm(xi0& oMIr)termddlateCiSaﬂu @O CENSt(2-Blogdvibyluatif (326 rﬁdleandrfmelle gwmluct
as a pal= YQFdwpeiaisS'uﬂTwebor‘etEtZQ?tmsms reﬁfn@dDM§0fﬂ'dtﬂ9;%HPm'tf Th:
eluLon i S ORI A St gg R sTeo
(1.25 g a'gvp y flash chromatograzhd) tmég\rg' mdmdé hane to ve crude

Cl13H2 6025! (+I) EQ}BHZ R&moethenyl)-1-[(1d,38.4d)Bme&tRbixyethdsy- ﬁ&%ﬂoﬂ%ﬂé’tﬁ’ﬂi@hﬁﬂﬁll dielo &nt Wi
23, 4i) - (o §4([I-[ IHL, pq_rnmudmedlone {42 mg) which was taken up in methanol (5 ml), para-toluenesulphonic acid (50

- Di et hyI dP‘i‘Pétan PRiangg x'-‘d2f°h d B‘ﬁ éﬁ?‘é’ﬁ%ﬁ%f’hﬁ‘ﬁ Fd'
orone vas ° vggg e T e
met hanol d(a, ane ) C00 to -
deep bl ue coI ourat| on appear ed Sodl um bor ohydri de (1t05 -g) vvas then
qui ckl y addkenirienofphermacauticablerrewtatioss i rring at -700 continued for 30 minutes.
Furt her sodi um borohydride (1.05 g) w%s ”Te'l added, the mxture allowed to
sl owly war gt ol pPm t enper at ure (ca. and then stirred for a further
30 m nutgs. The sol vents were evapor at ed and the resigieapp@gtiti oned
bet ween di chl oronet hane (250 ml) and saturated amoni um chl ori de sol ution
(250 m). The aqueoud’fcrda?eafﬁ’@!i‘r’iﬁdsmf?urther extracted IR¥h™di chl or onet hane
(1 x 250 m), the co ned..0f and concentr to afford the
crude product as an dr!ég ﬁé’ta\ﬁhgyco'%ﬂ '°§9Pne | atter vvas%purrqf]fl ed by flash
chr omat ography, el ut iMiErodtysidnind YellviedHAGER €HR yi el di ng ti@oingt | e conmpound as
a viscous colourless oil (5.34 g.). Analysis Found: C, 52.94;
H 10.89% C, 2H2603Si ngesm)st?aéﬁm res: C 58.06; H,_2490M84% 60 65 15 0
104 066 I nternediate 16 ( d, 3P, 4d)
-Di net hyl et hyl ) di et hyl | [ £2pstinf Wdf?ﬂg&'t hoxy) 3- [ (met ho XM oxy) net hyl | cycl o
pentyljoxylsilane To a solution of Internediate 15 (5.0 g9, and
2N, N-di i sopr opaked lpseHtemi o€ the ndgdestym diardte, rsbdiumn rstatiihygiywgoilacki and| aopotivptdh greeacivk00
‘m ), coogl e¥mpeugd Qﬂ‘ﬁd’e?s ‘hﬁOt‘!i'bBéW unygeteend ther biehd wtbmfgpgm'b'ﬁ I'"eeqewé?seﬁagé)%e
522 g, 5. SRR LR S GIER Mgt nae St mtseR e el toiteraes 1 wpiste
'.;ij}for 5 mn f dto warmup to roomst enperature and stirring
s“continued overnight. The solution was washed with water (100 m), the
queous | xtractlng with further Esaretis 8r onet hane (1 x 50 M) and the
ombi nef® a';fl’g'a‘h **"ayers dried. Concentration affordggn s uge product as
n orange oil WhICh was purified by flash chromatography, 70 elution with
+10% Et QAc/ hexane yPredudt ofxdrixge t bfd2 e conpound as a col 0@P| ess nobile oil
(5.1 g). Analysis Found C, 57.51; H, ig{) 75% C, 6H3405Si
£requir e® Chiorogresob7 44- H 10. 55% | nt er nedi at e (1 d, 3d, 43) - (
#) - 3- (Met hoxy et hoxyeesthaly sEInBIOXY et hoxy) - net hyl | cycl opept gnol . A sol ution
;of Intermediate 16 (5.0 g) in THF (150 m), stirred and cooled to 00, was
“treated wth tetraWhite dofttpgiainmoni um fluoride (1Min THW0 B6 nl). The
.:solutiof? was al l 0\_/r\ﬁ é ywarmup to roomtenperature andsostl rred for a
~“further 4 hours. ‘é"'rrﬁ(? "e was concentrated to ca. 30 m? and subjected to
flash chromat ogr apttemdetagbii @0 Wi t h Et OAc/ hexane (9:1) afsfgrded the title

conpound as a pale yellowoil (3.2 g). 20 T (CDC13)5.24-5.4 (4H, 2XAB,
OCH20) , 555. 67 (1H, PisodiygOmidmgen phogpiatey m CHOH), 6. 4- 6. #0@8H, m+2s,
Sodium dihydrogen phosphate (dihydrate) - 1.0g
Sodium hydroxide or phosphoric acid topH 7.0
® Distilled water to 1.00 kg

Heat 650 mi water and dissolve the chlorocresol and phosphates. Take 100 mi of the solution, dissolve
2.5 g cetomacrogol 1000 and cool. Disperse the milled drug in the solution using a high shear mixer. Melt
65 the cetostearyl alcohol, white soft paraffin, liquid paraffin and the remainder of the cetomacrogol 1000
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OVve, CH20), 7.45 (1H, m CHCH20) 7.6 (1H, d, OH), 7.9-8.4 (4H m 2xCH2).
Internediate 18 (1

d, 3d, 43) - () - 3- ( Met hoxymet hoxy) - 4- [ ( met hoxymet hoxy) - met hyl | cycl opent anol ,

4- met hyl benzene- 25 sul phonate A m xture_of Internediate 17 (1 g),

par at ol uenesul phonyl chloride (0.96 g) afd18fy086ridine (20 ) was stirred

at room t enper &geiher HY efiivgihe reftbthaBydrittell 448edlid BhdsE BINGE Fhold thiABHO selundReoolt RES the
resi due taken dpgistrmitcihk equenet dmebasd @ittbtirridy) dhdcl ere bl addl d)ast WS R0l with b Bolution of
copper (11) sug ahsic agid (9 F%‘P"%SY‘;@’S@P,M ?Prwﬁead‘v'@fawmo phlame with svathr iaed| s@mnEiil into
concentrat ed ¢ GCAIFE A HE™ 858 BPoMET oL Ledertow oi | . The latter was
purified by 30 _flash chromatography. El uti &samle & Et OAc/ hexane (1:1)

af forded the tFYaQne8Apound as a col ourless oil (1.18 g)Q Apal ¥si Found:

C, 54.68; H, 6.57% CL7H2607S requires: C, 54.527*%#”%%%&3?35
Intermediate, 19 (1 d, 3¥adhet)of Examble 1 or 2 30g

- [ 3- (Met hoxynet hoxy) - 4-[ ( met hoxynet hoxy) - net hyl | cycl opentyl|-2,4(1 H, 3H)-

pyri m di nedi one A m xt (Yhitegeft parefér nedi ate 18 (374 ng), finel¥%8 ound

anhydrous potassi um car/ 9!&}%%%414 ng) and uracil (336 ng) i 0gry DMSO (5

nm) was stirred under nitrogen at 900 for 15 hours. The resul'ti'ng dark 40

col oured sol Ut OrstaaSthg pathfeek dndtsteribdel Hyehebttg.at DE°ario) 1 ABGH dnB @odYl DidpéFse the sterile milied
ext racted w t hduigesrrticednie thedined p8aikin.JQ theinoiteTwbitegol) aeraffin bedruggunneankd @tr until set.
with brine (1 Yhspogpfill ingg sterdfe iheyeineentties ap flovelsm of 310 8 Red #%2lide pr oduct

as a yellowoil, The latter was_purif] I t ography. Elution
with 5-8% mﬂf@%f’?‘“&(%?'&m'&? ?‘R‘é"-t‘{%‘f%g"'%rfbcﬁﬁ'g LQB[L %Em e yellow oi | (138
mg). T (CDCI3) 1.1 3okddbnadbf gonerbrmuts @8 (1H, d, N-CH=CH), 4.25 (1H, d,
N-CH=CH), 4.88 (1H, quin., H1i), 45 b5.35 (4H s, OCH2O, 5.88 (1H dt,
CHO-CH2 5.3-5.46 (2H, m CH20), 6.62 (6H, ¢, Ow). Internediate 20 (1

d, 3,,4d)-( )%1 -[3-Hydroxy- 4- (hydr oxymet hyl )kycl opeaflyl | -2, 4- (1 H, 3H

) - pyri m di nedi one so A mxture of Inte rate 19 and

p-t ol uenesul phonic acid (1.40 g) in nethanrgl 00 m), was heated under
gentle reflux on a steambath for 1 hou sol ution was cool ed, stirred (%
and treated i th R8050 pol yvi nyl pyri dih n (Reilly Corporation) until

pH6 was attained (ca. 2 g resin). Filtra and concentration yiel ded the
crude product as a pale yellow oil. The fatter was purified by flash

chromat ography. Elution with 15% MeOH/ @b2Cl 2 afforded the title conpound as

a white crystsal line powder 55 (1.1 g) mp. 159-162. Exanmple 1 (

) - (E) - 5- ( 2- Br owiazé¢iln81is/d ghickine,Hrdmine or iodine atom and physioclogically acceptable salts thereof with bases.
d, 33, 4d) - 3- hyd é! gg-&Q(WWHWWWVGWEM-WQDQLWWQCVH,O@Htv)1-2,4(1H,3H)-pyrimidine-
O oo, 3 compouh S URAAh Blts bl AR Rk ARRL i acetate (77

ng) in waterso(5 mgqmﬁ%ruﬁﬁm 2hact iR cGD1 oG %ngiiéu&_g,bg,hm%g_rﬁ%n% ey intane
added in smal lriggortions over 5 mp. and the clear solution stirred at 60

for 10 mn. and tShemppundsxsFiainstie poy rre@ding claitn fer usklpe astblirglangentnas renoved
and the resi dug_ ffhafpasgutisy ce PW’?%?H’RHT&P%QF M&/ingrepignt; 31 fpagtioppcompound as defined in
chi or of or m elghf I.A'gf?: rorith | E%’g%@%?ﬂn‘!(&?nﬁg %ﬂi’ﬁ”eﬂ&f I Tricn LopRaD)
2.24(1H, s, H6), A ebdikbladom oymdla ¢P( 1. H d, CH=CHBr, 4.93 (1H, m Hi'),
5.81 (1H, 65 m H3), 6.2-6.4 (2H m HY5 ,Ogi'). 16 0 104 066 Exanple 2

( )-(B)-5-(2-Bromoethenyl )-1 -[(1 CO,H
d, 3, B, 4d) - 3-ydr oxy- 4- (hydr oxynet hyl ) - cyc,\I‘ | -274-(1 H, 3H) -
pyri m di nedi one A mixture of Internediate] 18|{374 ny),
(E) - 5- (2- bromovi nyl Yuraci |- (326 ng) %ndo gr ound (1
R0 ‘
55
R2G"

60 (wheralR‘, R? and R?, which may be the same or different, represent hydrogen atoms or conventional
protecting groups) or a salt thereof with a halogenating agent, or

&5
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s anhydr ous potassium carbonate (207 ng) was stirred in dry DVSO (5 m ) at
900 under nitrogen for 4 h. The dark col oured m xture was poured into water
(50 M) and extracted with dichloronmethane (3 x 25 m). The conbi ned

organi ¢ phases were washed with brine P53084i 066di ed and concentrated to
afford a yel logett@r bnd iR @ith Bletr@haint@BofA doliédRe phiée bl RSA0/E MR FBE S 3N Yool Add the
el uting wi t h 9294 sketyiafielahetoghireamobmse wamatiriing. Qhe¢ethe bHEARY 4djust to pH 7.0 with a solution of
)-(E)-5-(2- brﬁgﬁwt)ml ?r_sgdgécgwldr(.)xide.as appropriate. Make up to volume with water and stir. Fill into
d, 313, 4d) - 35 nETHTX 'RETULES PLHEL weish AEROR0eg)sAabt hyl | - cycl opentyl | - to
2,4(1 H, 3H)-pyrim di nedi one (42 ng) whi clkxaede Caken up in nethanol (5 m),
par a-tol uenes%?ﬁﬁﬂ?ﬂ"& acid (50 ng) was added and the solution refluxed for
1 h. The m xture was neutralised by the addition of s yl pyri di ne
resin (Reilly Corpor atrbdud) of &Rdingidipsequent | y evaporated ontgydlash silica
(ca 1l g). The latter was applied to a flash chromat ography colum el uting
with 10% ret hanol / di c‘NWE?rsegé@fhfﬁne to yield the title conpddha (11 ng). mp.
ggsaﬁgo(zg) 15 Exar‘rq_liqqﬁd ;Qafra bhar naceut i cal formul ations Eégﬂ)l e A Oal

per caosul é° Pr o the parktiad 1 aestelilidr by Aeating at 150°C for 1 hour and cool. DPerkh B staQE FHAlKA
starch gl ycoldrustaseptigaipIngiteclighid paraffin. To the moltgh BhitegofRardiircada aveyitigalurry B stir until set.
cel | ul ose (AWYReg[coqbijl into sterile tin gyerpimimery tuitag pleaiiriabt efdiOxg and seal.

2.5 mg 30 ) . Capsul e fill weight

250. 0 ny MEkEUMplenths Cantrctite $tates: et PEW?Pé‘é!‘"égb,sesodi um st arch
glycollate and @ d3Rbbirdl ofentBBodfuld ¢4€ COMpound and pass through a 250 gm
screen. Then blend with the mcrocrystalline cellul ose and the 35 remai ni ng

active conpound. Fill the blend into two-pjece hard gelatin capsule shells
to atarget®fill weightt of 250 ng per capgyl e. le B 40 Topical Cream
Quantities for 1 kg Product of Exanple { - 20
g 45 Chl or ocr esol o;.j\ | 1.0 g
Cet ost earyl al cohol N 72 g Wite soft ()
paraffin 3 HO g sO Liquid paraffin

60 g Cet omacrogol 1000 18 g ss

Di sodi um hydr ogen phosphate R 2.0 g Sodium

di hydr ogen phosphate (di hydrate) HO 1.0 g Sodi um hydroxi de or
phosphori cssaci d to pH 7.0 60 Distilled water

to 1.00 kg HebdreitBGs arthiorab,drordinél ordbdseddtdrt ahdShyEiblb@iEANE beMbbldafls Phreshitases.
Take 100 m of 2 EE(2swéroetheny)-1di1gSpliale-hPdrbxyet-(DweirammethvigyiopdrdiR, A THEH-p@Imidine-

Di sperse thedff3Led dr g _tege al ution wsing a high s_hgar m xer. Melt 65

. pounds-as claimed i 1 = ;

che cotosanrylc S, o S T D Py
ring. 3 .

t he remai nder &f CérimpuadpiasGlabnedlitsey phdcedify cialdIf& sk adantiraCagelisi 1 until cool .

Add t he ) 6. Pharmaceutical compositions comprising, as active ingredient, at least one compound as defined in
claim 1 in association with a physiologically acceptable carrier or excipient.

45 7. A process for the preparation of compounds as defined in claim 1 which comprises:
A. treating a compound of formula (lI):
1
R
o CO,H
50 N~ -

(1)

R
55

r2g"
60 (where R', R? and R® which may be the same or different, represent hydrogen atoms or conventional

protecting groups) or a salt thereof with a halogenating agent, or

65
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%
drug slurry to the aqueous creambase with stirring. Check the pH and
adjust to pH 7.0 with a solution of phosphoric acid or sodi um hydroxi de as
appropriate. Make up to volume with water and stir. Fill into | acquered
alum niumtubes at a fill weight @ 10 P&hd seal. 5 Exanple C Eye G ntnent
Quantities for kg fo .oduct of Exanple 1 or 2
30 g Wite s'd?atcgrbgaarg%ﬂnloﬁnd of formula (xxﬁf.‘ 770 g Liquid
paraffin oR! R 200 g '5 Strain the
paraffins and sterilise by heating &t 15C for 1 hour and cool. Disperse
the sterile mlled drug aseptical N iy the liquid paraffin. To thef " en
white soft paraffin add the druggél\ur‘ y and stir until set. Wen cool, fill
into sterile tin eye ointnent tubesNat a fill wei ght of 3.0 g and seal. 20
Clainms for the Contracting States: BE CH Li DE FR GB | T LUNL SE 1,
Conpoundswbére g eres kiefined orcruith & afd R':is 48 Yefined above) or a salt thereof with a compound of formula

R H 30 (XIX), HO HO 35 wherein Ris a chlorine,
broni ne or iodine atom and physi &Pdg+gally acceptable salts thereof with
bases. 2. E-5-(2-bronpethenyl)-1-[((1

a, 30, 4&) - 3- hydr oxy- 4- (hydr oxynet hyl ) c

di one. H A 3. Conpounds as clained in
claim1 or claim2 in (+) or (-) isdheric form 40 4. Conpounds as

claimed i, ¢l g D@ nGh Mol o8 AU DG dreldr, FdréhBr CONLAIHE Blokddling dRoiglBnd 2
cycl Op%tréd?gseﬁtk HEbnventional leaving group), followed whéfe cessEHi PP Gal Bfang brdtebieg grdup@ny
pr ecedl NGné&rbdyBoh@sksidhSE aadmasdlind\of foarhula(eintoS. ph@siol&i@livreccetablecalt theapei 21 ons
conpri si rkgse. as active ingredient, at |east one Efogpouqd ab? .defbi nedt. innfcl aim
1 in associ %ﬁtg?ﬁfe%msa'a@ Y228 178 giheeginithe QPR ghfeanyaiilis gytainge LY faFtoneh? . 45
7. A procBTEYEL PHETD dparation of conpoynds as defined in claim2l which
conpriSes: A treating a conpound of for a (10: ORrR1L CO2H 50

N 0 -N - (I 11 R30 55
R2& 60 (where R, R2 and R3, which rrayig tlhe same or different, represent
- hydrogen atons or conventional prot ect?Tgn oups) or a salt thereof with a
hal ogefati ng agent, or 65 18 0,394106GYt oget her and mix with the (V)

. remai nder of the aqueous phase at not @ than 650C. Stir until cool. Add
the drug slurry to the aqueous cream hlasg with stirring. Check the pH and
adjust to pH 7.0 with a solution of ,pfosphoric acid or sodi um hydroxi de as

. appropPfate. Make up to volume with water and stir. Fill into .
L (where R', R? and R® are as defined in claim 7} with a mercury salt HgX, (where X is an anion) to give a

compound of formula {iV):

7,

Eatyl1-2,4(1 H3H-pyri nidhe-

or'?
HgX

N/
od_, !

| Raow
45

R20°
so (where R', R? and R® are as defined in claim 7 and X is as defined above) which compound is reacted with
_an ester of acrylic acid of formula:

(1v)

CHz‘—'CHCOzR‘

{where R* represents a conventional carboxyl protecting group) to form a compound of formula (lil):
- 55 ]
OR 002R4

60 OJ\Nl ' (Hr)

13 RZO

R 11111140 1




| acquered al umi niumtubes at a fill weight of 30 g and seal. Exanple C Eye

O ntnent Quantities for 1 kg to Product of Exanple 1 or 2
30 g Wiite soft paraffin 0 104 066 770 g Liquid
paraf fin (whereR, R? and R® are as defined in claim 7 and R* is as defined20&e Synaih, ¢ ugwp f f
and st eri lsutgetedyo headteatign atyieldBe Eérﬁ@ﬁndlo;fsl;rsuffula’;md cool . D sfp)%r sg f?' %“E"
m |l ed drug &epeeunds pfygengraltferenulaii®yui d paraffin. To the nolten white soft

paraffig add the drug slurry and stir un(t),iqi set. Wen cool, fill into
.sterile tin eye ointnent tubes at afll vvel%:ét of 3.0 g and seal. 20
Clainms for the Contracting States: FR G IT LU NL SE 1.

Conmpounds of general formula (1): 25 J\
R30. N

R | ~~~~=~ 30 HOC HO 35 wherein Ris &

chl orine, brom ne or iodine atom andyphy}i ol ogically acceptable salts
- thereof with bases. 2. E-5-(2- brorme 1)-1 -[(1

a, 3P, 4a) - 3- hydr oxy- 4- (hydr oxynet hyl ) Q opentyll-2,4(1 H, 3H) - pyri m di ne-

di one. s R2 s | 3. Conpounds as clained in
claimlor claim2 in (+) or (-) isoneric form 40 4. Conpounds as

cl ai med i @n&kb &i, W dndORe afd ARidetinda Parding aad ARep®sebld a0peifpi guration in the

cycl opent ane ring. - b, Cbnpound as clainmed in any
preceding claimfer use as_apté®H al agents. @Psficeuti cal conpositions
conpris¥ng, as active i ngfedi ent, at 19
1 in assogl AldbH (;nh,,,ﬁchgbyn%lﬁala%ggﬂeg AE&ERL abl e carrier or excipient. 46
7. A procesaofm{mf s[ammnatxmraseéfmsmmgmds as defined in claim1 which
conprises: A treating a conpound of formula (11): ORL 1 - COCO2H 50

No R3 53 Flz'mﬁfUG'“{%vé'P@'"R'StatRZ‘Tand R3, which may be the sane or different,

represent hy1dR%%‘3%0%r‘?rimpr%ara?%‘é’fec%goung%offreg §9<;th§ u?“’“ps) or a salt

thereof with genatl ent Ic8llil 11111 sSI |1
0 104 066 B. reacting a corrpound of forfula (XXyl1): OR1l R5
N J0 (XXVI'1) OL-NOHio (where R
is as defined in claiml and R is a&Nefi[ned above) or a salt thereof wth
a conpound of fornula °='\N (M
i
35
HO

40 wherein R is a chlorine, bromine or iodine atom and physiologically acceptable salts thereof with bases
which comprises:
A. treating a compound of formula (ll):

°='LNt (1

55 (where R, R? and R?, which may be the same or different, represent hydrogen atoms or conventional
protecting groups) or a salt thereof with a halogenating agent, or
B. reacting a compound of formula {(XXVII):

50 oR! R

N~ (XXV I
o,
H

ST T

&5

ast o corrpound as defined in claim §




B (1) |s obt ai ned by reaction df 2 ound of formula (M 25
- OR N°t 30 _ 2, R3o0
£ (V) 35

g as defined inclaim7) with a rT'EECLﬂy salt HgX2 (where X is an anion) to
L give a corrpound of formula (IV)RTRL w 40

~~~~~~~~ re R jch_ma be he ffer nt r I prot
(e Bl ERIER NG e a7 T
: attlUr B

CH2=CH@&RR4 (where R4 represents a conventional carboxyl protecting gr oup)
- to f&rm & '%eﬁmﬁiﬁl P‘dc'mﬂe‘# orataim 4 Ie'lelnlthe eRpogtof general formgja (prppagy is E-5-(2-

N bromoethe ymethyllcyclopen yIHpH?{ %b‘fgg"d'"edm“e
. R 1 Qlﬁﬁmm;?fm in clau6 1f62a|61€6wh(evﬁ_letpeec u genara rmula (I)g pza'e? 'sned in ;
I cl.aim 7 analpdbbss 8s ddmetehicred abmie 2 Wi RpOUHAChT génefaorormmam(drdphaedl s {
P, Subj crostesses a ABBS.MR exfigwation i Ye eicdperttame ciogrpound of fornula (11). “
Corrpound§ Q)*m@?ﬁgrc&rqud? pllﬂrna]w:emsthe compound of formula (ll} is obtained by reaction of a

-_.5__ RL RECRFP la (V) (A) 70~~mmmmm 3

- R200O where R, RR and R are as defi I’IE,QRII’I claim7 and RA represents a

i grows 20 -CI)CI)ZH or CO2R4 §
® or a group HgX (in whi ch X and R4 aF‘;JNf defined in claim8). 10. Conpoundsj

L T R PR A

P

*(XI X), R3a 00z R-~~~a0 ~~~~~~ ~(XI'X) 15

XJ 2 x) R2a 0 (where R2a and R33,
“whi ch may be the sane or different, represent conventional protecting
‘groups and Z 20 represents a coavdo4 086l | eaving group), followed where

necessary by renmpval of any Brot ecting groups and/ or by conversion of a 4
corn:)oum!;‘é&'ifR '$ Hrdsiined "(‘f'a'm‘r?f"é) ds prpEredicbeyieteriayt e pithBremaeand offdramiof  wi t If

a base A process as clainmegd,in claim7A wherein the conpound of fornul

i
z R20 (where Rl, R2 andPR3 are j

whi ch mmwmvéraoﬁ efeac& oWdt fMuR S Bko £ hy@uGl'byll:dHQ a@:ﬁétﬁbl

1a,3B.4q}-3-hydroxy-4-(hydro

of forrmula (XIX) as defined in claP

R3Q" D’ )
30

R20"
35 (where R', R? and R? are as defined in claim 1) with a mercury salt HgX, (where X is an anion) to give a
compound of formula (iV):

oR!

_HgX
' OJ\N b \"A]

R20
(where R', R? and R® are as defined in claim 1 and X is as defined above) which compound is reacted with
50 an ester of acrylic acid of formula:

‘ty 7

CH2=ch02R‘

{where R* represents a conventional carboxyl protecting group) to form a compound of farmula {lii}:

55 1

OR COpRA

N= :
()
od_ ]

RSOU

65 R20

60

1y, I

RN A R



25 Cains for the Contracting State: AT 1. A process for tle preparation of
conpounds of general formula (1): O R 30 HN- 35

~~~~~ HO C 35 H6 40 wherein Ris a ghlipls pgg Prom ne or iodine atom and
physi ol ogically acceptable salts thereof wth bases which conprises: A
treating dwhe bﬂ?ﬁj\d@farégﬁdgﬁrbegu(qlau 1amﬁsasdefmedabMHmbh@mpoundofformula(Ill)ls

R30 R20 ass”t”gﬁ%% Rprotertion Ao, yieleth % 'he same or different,
represent hydr 5'8ﬁes%1°6f‘P§p6erpa'55‘ﬂ’v°éﬁ?rf'%°t‘f3?s eeReE ormYe B¥oups) or a salt
_thereof with a hal ogenating agent, or B. orkacting a conpound of formnula
(XXVI'1): 60 A OR1 A (XXVI 1)

6N5 65 n=S T H 200 0 104 066 (where R

is as defined in claiml and R is f%{fll ed above) or a salt thereof vvlth
a conpoupd of forrmula (XIX), ki.

R3a 0 z 5 9""Z (XIX) RRa. 0 to (where R2" and R3
whi ch may be the sane or different, w sent conventional protecting
groups and Z represents a conventlon. eavi ng group), followed where
necessary by renpval of any prot e¢¢2@hg groups and/or by conversion of a

corrpoundlg eIeoRr2 ,Q"?)E‘;%fgggée ' ng‘%‘l pan%g*\c lrngnt%lggﬁpé able salt thereof with

a base i med arm erein the conmpound of
general formula (1) prepared 5- (2 brom)et henydo @1 -1( 1

a, 313,4a%-3- hydroxy-4-(hyd1‘ﬁx)fr$e hyl )eycl ope 1-2,4(1

H, 3H)-p§ i mdinedione. 3. A process as clained in claiml or claim?2
wher ei n t he aGeIUP MR Gin YhicH XNAE &F ark @8 88ih& ik LlainPS) hah @6mpeised:N (+) or (-)

i soneric for mindhe cAseprteetsR® rapreseh@iaieelipi n claim 1 or claim 2 wherein the
compound of general fornula (1) prepared 20 possesses a 1R 3S, 4R

configufation in the cycl opentane rigg 52 process as clainmed in claim 1A
wherei n the conpound of formla {‘I l'i I's obtained by reaction of a conpound
of for mul geer%ectmaz:smmaund of formuia {Hi
4 R30 - 1 S (V)

30 OR CopR4

N= l
o, (11

35 R 30/@

R20° A

{wherein R!, R? and R® are as defined in claim 1 and R* is as defined in claim 5); or
B. in the case wherein R* represents a group

4
COsR
/\/ 2

reacting a compound of formula (IV):

OR HgX

N/

O’I\NI (1v)

3

)
o~
>

R20

60 (wherein R, R? and R? are as defined in claim 1 and X is as defined in claim 5) with an ester of acrylic acid of
formula:

H,C=CHCO,R*

65 {(wherein R* is as defined in claim 5); or

22

R )R R

g 3

v e = et




matol Y. R20 A:: 35 (where
"I, R2 and R3 are as defined in claim1) with a nmercury salt HgX2 (where X
:’ls an anion) to give a conpound of formula (1V): ORl ; HgX N

- (I'V) R30 2 OR104(06€re R, R2 and are as defined
inclaimil d Ve, npound | eact with 50 an
ester of ac??ﬁlt%s dgiﬁﬂ%é%eéo?%?ﬂgg@l—% p%ﬁﬁ%(vﬁmlp 4°frf°ér6‘r"5 nts a
conventlonal carboxyl protecting group) to forma conpound of formula

F111): oR’ 1 OR CO2R4
60 OL.

( 111) R30 65 P2 2 1 0-104 066 (where
‘R, R2 and R3 are as defined in clai md:l\and R4 is as defined above) Whi ch
.conpound of fornula (111) is subject t on deprotection to yield the
:conpouri¥ of formula (11). 6. A prB%Qas t he preparation of conpounds of
sgeneral formula (A>: 5 OR RA
=R3 00 N (A 10~

_':(A) R20 where R1, R2 and R3 are asn@e‘?l ned in claim1 and RA represents a

roup @2H _ 4 R4 20 or a group HgX (in which X
Rgdrsprgggvhagﬁnﬂet# %‘i!« gasdeQ'ngg R Liaith &1 5389;@5&§a‘?§-«gxﬁwr\kr@|ntxt?seas%§§n%dm%C%ZH
"‘epr otecti ng @pr&&@&iﬁ%réﬁard‘tlﬁrﬁ oReb@pduhdslyf forda (XIX) as defined in claim 1, which comprises
%0OR1 20 treatir@Ci2dathpblirdlGif faBdula (XXI}: R3001 R20a 40
wherein RI, R2 and R3 are as defined in claiml1l and R4 is as defined in
laim5); or B. in the case vvher%'bQORA represents a group ooCO2R4

25 ' Il’//
oH (XX1)

Ouny,

RZa

{wherein R?® and R are as defined in claim 1) with a reagent serving to introduce the desired group Z
_ 8. Use of a compound of general formula (1) as defined in claim 1 in the preparation of a medicament
for the therapy or propylaxis of viral diseases.

35

Patentanspriche fir die Vertragsstaaten: BE CH LI DE FR GB IT LU NL SE
x
1. Verbindungen der allgemeinen Formel (l):

HO
50
HO

55 :
worin R ein Chior-, Brom- oder Jodatom ist und physiologisch annehmbare Salz davon mit Basen.

2. E-5-(2-Bromethenyl)-1-{(a,3B,4a)-3-hydroxy-4-(hydroxymethyl)-cyclopentyl]-2,4(1H,3H}-pyrimidindion.
3. Verbindungen, wie in Anspruch 1 oder Anspruch 2 beansprucht, in (+)- oder (—)-isomerer Form.
4. Verbindungen, wie in Anspruch 1 oder Anspruch 2 beansprucht, mit einer 1R,35,4R-Konfiguration
b3 6o im Cyclopentanring.
5. Verbindungen, wie in einem der vorhergehenden Anspriche beansprucht, zur Verwendung als
antivirale Mittel.
6. Pharmazeutische Zusammensetzungen, umfassend als aktiven Bestandteil wenigstens eine
Verbindung, wie in Anspruch 1 definiert, zusammen mit einem physiologisch annehmbaren Trager oder
65 Exzipienten.

£
i
T
&
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reacting a conpound of formula (IV): ORL HgX so (IV) 5s

~~~~~R30W55 R 0O 60 (wherein R, R2 and A3 are as defined in claim1l and X
is as defined in claim5) with an ester of acrylic acid of fornula:
H2C=CHOCO2R4 65 (wherein R4 is as defin@d19% Q6&i m5); or 22 |
1111111111111119 Yertanrdrzur Aerstallung vor Verbindungen, wie i Anspruct)1 défifiedQfnilssedal the
case wherei n RAAImRp B8!S eifler Yedinauddddés Fér@@qini Nng a conpound of formula (V):
11 OR1L - ~~5 (V) ro R3 0 R20

(wherein R, R2 and R3 are as defined in claiml1l) with a nmercury salt HgX2

- serving to'dntroduce the desired gsox

(wherein X%is as defined in claim5). 7. oﬂ‘p_roceS@Oﬁ.,or t he preparation of

conpounds of fornmula (XIX) as defined inigl . Vthi ch conprises 20
treating a conpound of fornmula (XXI): aQlz5 9 OH (n
(XXI') R2a 30 (wherein R2a and R3a areo fined inclaiml) with a reagen%

p Z.g 8. Use of a conpound of general
formula (1) as defined in claiml1'i¥

eNpreparation of a nedi canent for
the therapy or propylaxis of viral di%eag

es. 35 Patentanspruche fur die
Vertragsstaaten: BE CH Li DE FR GB L'\[e ONL SE . O 1. Ver bi ndungen der
al | genei neré Fornel (1): 40" 45 R™0 H

(1) ONI HO6 He worin R ein Chlor-, Brom oder Jodatomist und physi ol ogi sch
annehnbare Syl i dava [Hqt rBasE n% d ni - W . des Giblich
E- 5-  2- Br O GRY ubper e e ks Sl S3obs o A STt L oL e e SR
, 4(1 H, 3H) - pyr i nd.dResktibroginer YerbMeudy deelBargrenxxwile i n Anspruch 1 oder Anspruch 2
beansprucht, in (+)- oder (-)-isonmerer Form 4. Verbindungen, we in

Anspruch 1 oder Anspruch 2 beansprucht, gg't ei ner 1R, 3S, 4R- Konfi gurati on

{(XXVIH
25 s N I
od_,
H

30 (worin R in Anspruch 1 definiert ist und R' wie vorstehend definiert ist) oder eines Salzes davon mit einer
Verbindung der Formel (XIX):

R330
35 .
%
b z (XPX)

>
. {worin R® und R, die gleich oder verschieden sein kdrmen, ibliche Schutzgruppen bedeuten und Z eine
bliche austreten de Gruppe darstellt), und anschlieBend, falls notwendig, Entfernung irgendwelcher
Schutzgruppen und/oder Umwandlung einer Verbindung der Formel (1) in ein physiologisch annehmbares
: 45 Salz davon mit einer Base.
= 8. Verfahren gemidR Anspruch 7A, dadurch gekennzeichnet, dal die Verbindung der Formel (Il)
' erhalten wird durch Reaktion einer Verbindung der Formel (V):

50 OR

N ﬁ
55

60 R20

/// 1y

(worin R', R? und R® wie in Anspruch 7 definiert sind) mit einem Quecksilbersalz HgX, (worin X ein Anion
ist), um eine Verbindung der Formeil {iV}:

65

O O



60 i m Cycl opentanring. 5. Verbindungen, wie in einemder vorhergehenden
Anspruche beansprucht, zur Verwendung als antivirale Mttel. 6.

Phar mazeuti sche Zusanmrenset zungenQ #0#420866nd al s aktiven Bestandtei l |
weni gstens eine Verbindung, wie in Anspruch 1 definiert, zusamen mt einem§
physi ol ogi sch annehnbaren Trager odePR65 Exz'hg)i(ent en. 231 111IIC 111111 §
11112111 11 11 0 104 066 7. Verfa ZL rstellung von Verbi ndungen, :
W e ir} Anspruch 1 definiert, unf aé‘ie’n A. Das Behandel n ei ner Ver bi ndung
der Formel (11): 51 OR

N R30 15
gl ei ch oder verschi eden sein kon
Schutzgruppen darsteil en) oder ei\neg Sal zes davon mt einem

Hal ogé’nl er ungsmttel oder 20 2 & B. Reaktion einer Verbindung der For nel
(XXVI'1) R70 (XXVI'l) 25

N H 30 w‘m%%m pr‘l?ﬁ?ﬁ‘c 76?§'F‘|eﬁ|s'eﬁ #nd Xwie yoretetRnd gefinient (3t gt @beeal wabehe ni er t

‘1 st) oder el nes éaf 4GSR e Te'ei ner Ver bi ndung der Fornel (XIXl: R3a Q §
35 (XFX) RRaO 40 (worin RaS und di3igucdi® gl ei ch oder verschieden sein
kdrtnen, ubliche Schutzgruppen bedeuten und Z eine ubliche austreten de

G uppe ff 8 Ra pipg JiblichmepraonyechiitranBe Rrkppd ial) bsgmetvniding einkVelbatimgr Formel

i rgend cher Schut zgr uppen und/ oder ndl ung ei ner Ver bi ndung der For nel
(1) i?a ein physiol ogi sch annehrrbaresoa Sal zcggyon nmit einer Base. 8.

Ver fahren gemaB Anspruch 7A, dadurc zei chnet daB di e Ver bi ndung der
Formel (11) erhalten wird durch R Iﬁl, n ei ner Verb| ndung der Fornel (V):

50 OR N 55

R300@ 60 R20' (worin R, R2 unduR3 wie

in Anspruch 7 definiert si nd)Rrﬂ ﬁ em Quecksi | bersal z HgX2 (worin X ein

Anion ist), umeine Verbindung dar Fornel (1V): 65 24 11111111 111111

1111111112111112 * C L M Rzg§ *

30

R26 (worin R, R2 und R3, di¢
Wasser st of f at one oder ubliche

{worin R', R? und R? wie in Anspruch 7 definiert sind und R* wie vorstehend definiert ist) zu bilden, welche
Verbindung der Formel (lll) der Schutzgruppenabspaltung unterworfen wird, um die Verbindung der
Formel () zu ergeben.

25 9. Verbindungen der allgemeinen Formel (A):

OR!
N -
0 R3 OOJ\N J

A
9

N
>
>

R20

RA

45

worin R', R? und R® wie in Anspruch 7 definiert sind und R* eine Gruppe

8o /Q/CO2H or /¢=7/C02R4

oder eine Gruppe HgX (worin X und R* wie in Anspruch 8 definiert sind) bedeutst.
10. Verbindungen der Formel (XIX), wie in Anspruch 7 definiert.

55
60

65
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0 104 066 OR1 HgX ONI R30 - w
(I'V) 70 R20 (worin R, R2 und R3 wie in Anspruch 7 definiert sind und X w e

vor st ehend definiert ist) zu ergeberb 1\/&3& c& mt einem Ester der Acryl saure
der. Formel: 1 5 CH2=CHCO2R4 (worin R4
ei ne ubl i cPrentansipOuhel firaten Variagatag: wppe |1 St) ungesetzt wird, um eine

Ver bi ndung der Fornel 20 OR1
CO2R4 N 25 1. Verfahren zur Herstellung von Verbindungen der avw)nemmp&ﬁb 30 (worin R, R2

und R3 we in Anspruch 7 definiert sind and R4 V\%e vor st ehend defi niert
I st) zu bilden, welche Verbindung der Fojf el ) der

Schut zgr uppenabspal t ung unt erwor f en wHNd, 3dm di e Ver bi ndung der Formel (11)
zu ergeben. 9. Verbi ndungen der alig® 'n Formel (A): 35 OR1 N 40
'R300-LINP(A) 452 R20Q worin R, Rgop+ 3 wie in Anspruch 7 definiert §ind
und RA eine G uppe 50 CO 2H or

C2 R4 oder eine Guppe HgX (worin X R4 wie in Anspruch 8 definiert
sind) bedeutet. 10. Verbindungen degFornel (XIX), wie in Anspruch 7
definierd. 55 60 65 25 | |11 III"|!°1 111111 1111111 0 104 066

Pat ent ans mdﬂﬁrﬁee rfé—”or-dgr'am\/@&etr J@&&ﬂ ﬁ%‘\d vdbrﬁ-li)h;svoléé?{cﬁ %Qﬁrﬂbaz%rSamd%L% rlu‘tlﬁlageﬁlon

Ver bi ndungesrcheeimfakt: genei nen For nel

~~~~~~~~ 0 R AQBehandeln einer Verbindung der Formel (ll) HO 1 5
Hd 20 1
OR c
02H

o]

' R%U ' ()

30 R2G"
{worin R, R2 und R® welche gleich oder verschieden sein kdnnen, Wasserstoffatome oder (bliche
Schutzgruppen bedeuten) oder eines Salzes davon mit einem Halogenierungsmittel, oder

8. Umsetzung einer Verbindung der Formel (XXVIl):

25

35

oR' R
N~ —
| (XXV1)

v ol J -

{worin R wie in Anspruch 1 definiert ist und R' wie vorstehend definiert ist) oder eines Salzes davon mit

einer Verbindung der Formel (XIX):
45

rR%20
, .

50 =

Rr220

(worin R?* und R, welche gleich oder verschieden sein kénnen, (ibliche Schutzgruppen bedeuten und 2
eine bliche austretende Gruppe bedeutet), und anschlieRend, falls notwendig, Entfernung irgendwelcher
55 - Schutzgruppen und/oder Umwandlung einer Verbindung der Formel {1} in ein physiologisch annehmbares
Salz davon mit einer Base.
2. Verfahren gemaR Anspruch 1, wonach die hergestelite Verbindung der allgemeinen Formel (I) E-5-
(2-Bromethenyl)-1-[(1a,3B,4a)-3-hydroxy-4-(hydroxymethyl}-cyclopentyl)-2,4-(1H,3H)-pyrimidindion ist.
3. Verfahren gem&R Anspruch 1 oder Anspruch 2, wonach die hergestelite Verbindung der
60 allgemeinen Formel (I} in {+)- oder (—)-isomerer Form vorliegt.
4. Verfahren gemaR Anspruch 1 oder Anspruch 2, wonach die hergestellte Verbindung der
aligemeinen Formel {I) eine 1R,3S,4R-Konfiguration im Cyclopentanring besitzt.

65
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worin Rein Chlor-, Brom oder Jodatomist und von physiol ogi sch
annehnbaren Sal zen-davon mit Basen, &e#&ﬂq&sgnfal.t: A. Behandei n ei ner
Ver bi ndung der Fornel (11): 20

1 OR COPH 2®+inRL-BRLund-R3-wie-in-Anspru@sl definiert sind und R* eine Gruppe
N R30 4 (11) 30 +
R2c5 (worin R, R und F§4=méT%%%{gle&ﬁh ode%g&9r§882%den sei n konnen, :
Wasser st @f f at one _oder ubliche Schut zgruppen bedeuten) oder eines Sal zes k1
davon nit @PW%‘{%@%&%@%WSWQWM‘% in denaruch 5 definiest singh daretplvereictes Wrnfaktung :
der Formel ( I FOTEPeNY 1t _%
(XXVI 1) H (worin Rwie in Anspruch lageti®Re®%r ist und R wie vorstehl end 3
definiert, ist) oder eines Salzes davon mt einer Verbindung der Fornel 1
( Xl X) - 45 bedeutet, Schutzgruppenabspaltung bei-einerNMeriiEung deR Forngel {H1):

! (XI'X) OR2a0O (worin R2 und R3l,, welche gleich oder verschieden
sei n konnen, ubliche Schutzgruppen be ten uqq%%4eine ubl i che austretende
G uppe bgdeutet), und anschlieSend, f3 werfdi g, Entfernung

i rgendwel cher 55 Schut zgruppen undﬂode{ Umwandl ung ei ner Ver bi ndung den)
Formel (1) in ein physiologisch adﬁ%h res Salz davon mt einer Base. 2.
Ver f ahren genaB Anspruch 1, wopse® di ¢ hergestelite Verbindung der

al i genei nen Fornmel (1) E-5- (2-Brg henyl )-1-[ (1

a, 3r 3, 4af- 3- hydr oxy- 4- (hydr oxynet h -cycl opentyl 1-2,4-( 1

H, 3H) - pyri m di ndion ist. 3. VE&pgﬁren gemar Anspruch 1 oder Anspruch 2,
wonach die hergestel [ te Verbindung der 6o allgeneinen Formel (1) in (+)-
oder (-)-i g«?{g@%eg" Fﬁ ’Em;mfnl ‘mélgv?h Ydefigiatt sigth prechR*réerial ABspinehir detiriert istrceier
Anspruch®2, woracHedl®& Fh&IngEEPes i te Ver bi ndung der al | germei nen Formel (1)
ei ne 1R, 3S, 4R-Konfi guration in]C¥0L9Q§ELﬂn5hﬁg besitzt. 65 26 1111111
111121 1121211112113111211 * C L°M™Ss * 0 104 066 worin R, R2 und
R3 wie in 2GepHPRepkioncpier KerbipdungidarFormel IKA ei ne Gr uppe CO2H oder

CO2R 0dé? eine G uppe HgX Mwrin X und B4twie in Anspruch 5 definiert sind)
darstellt, welches unfal3t: A ImFalley daB Hg¥ne G uppe N*o CO2 H

bedeut et, Schutzgruppenabspal tung bei e er bi ndung der Fornel (1lil): .
ORL C0O2 R4 r 5 g I N :
: 35 0N (V) -
r3o0

L

$ £

40 Rzo\\ x {

{worin R', R? und R® wie in Ansprucr\ 1 definiert sind und X wie in Anspruch 5 definiert ist) mit einem Ester
45 der Acrylsaure der Formel:

H,C=CHCO,R*

{worin R* wie in Anspruch 5 definiert ist); oder
50 C. im Falle da R* eine Gruppe HgX bedeutet, Umsetzung einer Verbindung der Formel (V):

55 NJ‘]
o, (V)
R30
60 : !

{worin R', R? und R® wie in Anspruch 1 definiert sind) mit einem Quecksilbersalz HgX, {worin X wie in
65 Anspruch 5 definiert ist).
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> AUAW, U N\Z U

agumue & RZ UN0 RS W e | N Anspruc defrniert sind un

”f‘.'_ w e i'n Anspruch 5def|n|ert I st); oder 25 B. ImFalle, dal3 RA eine:
. Gruppe , owo CO2R4 bedeut et, Reaktion ei ner Verbindung der Fornel (I
35 . 0 L 30 ~ ~ ~ ~ ~
~~50R HgX(I R30 40 ,
R20 (worin R, R2 und R3 wie @ chldefiniert sind und X wie in
Anspr Uﬁberﬁn%fzmme%émﬂa}, vmbtnd@rhglaﬁmr'i%%r (X8 Wil h ARpFOth § BbtinRrdRdicnEOT el :
H2 CoaliRCR REeHanBIl g eifed VbR ding denEmetckxip definiert ist); oder 50 C.

Fall e dal B RA ei ne G uppe HgX bedeut et, Unsetzung ei ner Verbi ndung der
Fornmel CV): ORl 55 R0 N i

(¥) RO M R30/ 60 R20 (wor
R, R und R3 wie in Anspruch 1 ¢ r@,qt sind) mt einem QJECkSI | ber sal z§
HgX2 (worin X wie in 65 Anspruchs definiert ist). 28 * cC {XXhm s
0 104 066 7. Verfahren zur Hem3t@l | ung von Verbi ndungen der Fornel (Xl X)

we in Anspr UCh v def,tl\ niert, wel Chel%d) rrnTTtaéllnem eagen?eg]aas'nqur Elrrlrgihreul neer
Verguﬂﬂu'ﬁ‘genﬂéup F@’ﬂq‘@ ERKRE %5 ~TN v

erwendung einer Verbindung der allgemsinen Formel () 4 In R%Qru@l 1 Qefrndoy; | bél dg2' und
wi eHb@teﬁﬂ@&iﬂé@ﬁrz&eud%kmjraretThSdaﬁd)admtopmlmereaxgekrznkuubas zur Ei nfuhrung
gewunschten Gruppe Z dient. 8. Verwendung ei ner Verbindung der allgenein
For RidendidaYions gout 18s EYats[Rbatfadtants 08 ¢HILIDEIFR AT LURL skler st el | ung ei nes

Arzneimttels fM die Therapi e oder Prophyiaxe von Viruserkrankungen.
Revendi Eemrasessdefenmnuld gégerpte dit:s contractants: BE CHLi DEFR G IT LUNL S
120 Conposes de formule g6nerale (b): 20 4
R HI o=LNI

(1) 25

(n
25

30 ) HO
dans laquelle R est un atome de chlore, de brome ou d‘iode, et leurs sels physiologiquement acceptables
formés avec des bases.
2. La E-5-(2-brométhényl}-1-[{1a,38,4a)-3-hydroxy-4-(hydroxyméthyl)cyclopentyl}-2,4-(1H,3H) pyrimidine-
dione.
35 3. Composés suivant la revendication 1 ou la revendication 2, sous la forme isomérigue {(+) ou {—).
4. Composés suivant la revendication 1 ou la revendication 2, gyant une configuration 1R,35,4R dans le
noyau de cyclopentane.
8. Composés suivant I'une guelconque des revendications précédentes, destinés a étre utilisés comme
: agents antiviraux.
" 40 6. Compositions pharmaceutiques, comprenant comme ingrédient actif au moins un composé tel que
' défini dans la revendication 1 en association avec un support ou excipient physiologiquement acceptable.
7. Procédé de préparation de composés tels que définis dans la revendication 1, qui consiste:
A. 3 traiter un composé de formule (ii):

1
Y OR CO,H

|
% n%@ (1)

\‘

2
RO
° {dans laquelle R', R et R®, qui peuvent étre identiques ou différents, représentent des atomes d’hydrogéne
ou des groupes protecteurs class:ques) ou un sel de ce composé avec un agent d’halogénation, ou
B. a faire réagir un composé de formule (XXVIl}:

1

g
v
:
R
s 7
P}
A

50 OR R
N~ (XXV1T)
O=l\N
65 H g

29 A



30 HO dans | aquell e R est un atone de
chlore, de brome ou d'iode, et |eurs sels physiologi quenent acceptabl es :
fornmes avec des bases. 2. La 0 104 066 3
01 2 S AR DONA et Bl AL T NALRRY T & YA QUSRS Dk 6L GPEIIYLT 2.
4-(1 H, 3 d%&gﬁgv Hsorfbb QNG formratedxixONMPOSes survant |a revendi cation 1 ou 3
la revendication 2, sous la forne isonerique (+) ou (-). 4. Conposes
suivantsla revendication 1 ou | a g% ication 2, 9yant une configuration 1§
R, 3S, 4R dans | e noyau de cycl opent ane. Jonposes suivant |'une quel conque g
des revendi cations precedentes, destin Bre utilises comme agent(&!X) b 1
antiviraux. 40 6. Conpositions phar@aceuti ques, conprenant conme k1
ingredig?t actif au moins un conpos@apel que d6fini dans la revendication 1 §
en assotl @bidaLh @aes 4RsSHRRGLVenQitke RERERLEI iR | & e.

7. Pr OCedgasdiﬁihé&reep%’p%éw&{?&@o@érﬁﬁﬁﬁﬁ&a Ru&, que ﬁM%%%?éggHg{%Bfoa%% Rl

revendi cat i @n effectgul enswte S| sicessair. I'éBnihat@ah ide fousl BrooEsposetedd e/ar maasfdrinkjon 45
OR d'un mqsé[\peggrmule (I} en un §el physiologiquement accepta]ble de ce RAOPOSE avec une ba'se. ‘ :-
1) R2& (d 20 '§c J‘r ﬁgeéjgl;?r% J?vfad’cétfonlié’, dadﬂllemﬁélaﬁwos%?erfgrn?%wteiskﬂtfggu PR réaction :
differents, representent des atones d' hydrqgene ou des groupes protecteurs

cl assi ques) ou un sel de ce conpose avec @th agent d' hal og6nation, ou B. a

faire reagir un conpose de fornmule (XXVIL): OR R 60 (XXV 11) ANX N
65 20 N""TH 29

S I Itinl I 111 0 104 066 (damé\l elle Rest tel que d6fini dans
|l a revendication 1 et R est tel efigni ci-dessus) ou un sel de ce
conpose avec un conpose de fornmul®Y aQ 5 vy =~
<',,, 2 (XIX) Ra 0 (dans laquelle R2

et. R3, que peuvent etre identiques ouysdifferents, representent des groupes
protecteurs classiques et Z repr6sBf@e un groupe .partant classique), en

ef f ect uanbaBNYUbileR’, R et HACER BR Ju adfinflub T 10RLARaR rgagél:%nggl% PeuR XS EH KUT S

ettou lsa dst @ansbodl pair FoemerdinlBmpesaIe 3OmUR (ver mul e ( en un se
physi ol ogi quenent acceptabl e de ce conposg avec une base. ,5 8. Procé6de
suivant |a revendication 7A, dans |equePfle co g€ de formule (11) est
obtenu par r6action d un conpose de forul 1 20 o=L N R30/W

(V 25 R0 -

VT
od_,,

r30
40 h ]

R20

{dans laquelle R', R? et R® sont tels qﬁe définis dans la reventication 7 et X est tel que défini ci-dessus),
composé que I'on fait réagir avec un ester d'acide acrylique de formule:

(V)

I/,’

45
CH,=CHCO,R*

(dans laquelle R* représente un groupe classique protégeant la fonction carboxyle} pour former un
50 composé de formuie (lil):
oR’ CopR?

N/

55 oA\N' (n)

Hso@

60 ’ S
R20°
{dans laquelle R', R? et R sont tels que définis dans la revendication 7 et R* est tel que défini ci-dessus), et le

composé de formule {ii) est soumis & une elimination du groupe protecteur en donnant le composé de

6 formute {ih).

n
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(dans laquelle RA, R2 et R3 sont tels que dMinis dans |a revendication 7)
avec un sel de nercure HgX2 (oCu X 30 est un anion) pour former un conpose
de formule (1V): ORL OR - vHoXoN¢0d5066

| N _ T ittt (I'v) R30oW I 40 R20 (dans

| aquel | e RAQ- CRo'pesés pfosByle 9¢né[ale (ilie dfini s dans |a revendication 7 et X est
tel que defini ci-dessus), conpos6 que Lron fait r6agir avec un ester

d' acide acrylique de fornule: CH2=CHCO2R4 (dans |aquelle R4 represente un

groupe £l assi que prot6geant la fonctig xyl e) pour former un cornpose
de formule (I11): OR 40A o~ JCOZ2R4 N 60 (A)
020N R302 (dans laquelle R, R2 er3 tels que definis dans |la

revendi cation 7 et R4 est tel que d¥Mi~if ci-dessus). et |e conpose de
formulg,(il) est soum s a une elim WI du groupe protecteur en donnant
| e conpose de 65 fornule (11). 30 0.7/104 066 9. Conposes de fornule
generale (A): ORL 5 r20 N '

R300=L, RA (A) RO dans | aquelle
R, R2 etdarBlagané Rt 6t & Rjsent cisf quaidéringsatass b eveaiicatiah TRl cmrégents urRIROYPEPr esent e
un groupe co 2H ou CO.H C02 R4 ou u oupe HgX (ou X et R4
sont tels que definis danﬁ{re?vendi @ation § 802% 10.- Conposes de
formule (Xl t el SOV eetf' rslcim§tegaras d‘lgf%isrdeaxselgggvgr%ci on o Revendi cati ons pour
e oo i n bl e b Ao oses de Tor mi e
general® (1) 250 ~~R3

(1 ) HQJrRaendifatickas®ul IEt ebitactent2edT un at one de chlore, de bronme ou d'i ode,

et de leurs sels physiol ogi gjuemant,accerpt abl es fornes avec des bases,
proc6de qui 'cBiEdde 4 prgprsation dg compasesgefarmulfppyiplise de fornule (11): 1
25 )

I/, ’

30 Oj\\{]/_/ (\)
How

35 N
HO

dans laquelle R est un atome de chlore, de brome ou d’iode, et de leurs sels physiologiquement
acceptables formés avec des bases, procédé qui consiste:
€0 A. & traiter un composé de formule (Il):

v OR CO,H

45 I
- O=l\N (M)

(dans laquelle R', R? et R’ qui peuvent étre identiques ou différentes, représentent des atomes
ss d’hydrogéne ou des groupes protecteurs classiques) ou un sel de ce composé avec un agent
d'halogénation, ou
B. a faire réagir un composé de formule (XXVIiI):

]
OR R

60 .
NT | = (XXVI1

ol

H

65

A O




 OR COH 2 45 0

- 11) R300 50 R20 (dans laquelle RL, R2 et R3, qui peuvent etre identiques ou

| differentes, representent des atones 55 ' r ne ou des groupes

! protecteurs classiques) ou un sel de ce Conpose avec un agent

i d' hal ogenat i on,!d35g laguelig Riepljte! qug @éé!giiqanvh reveAiseuen 1t R T ast i Aue d¢fixiaipespus) ORI Blde ce

I R N t f compose avec un composé de formule {XIX} (XXV 1 1) H65 31 ¢

b 11111111111111111 0 104 066 (dans | afue+ye R est tel que defini dans |a
désgus) ou un sel de ce conpose

i revendi cationsl et R est tel que defini ci
H24,0 (dans |aquelle R2' et xix)

{ avec un conpost de fornmule (XIX) R3a 5 (Xl

t R31, qui peuvent etre identiques ou differegts; representent des -groupes

E protecteurs classiques et Z reprbsente uftagfoupe partant classique), en
 effectuant ensuite si necessaire |'blimnpation de tous groupes Jor otecteurs
f-et/ou la transf‘@?s'g'éi * B PRyYent qise 'Fp’?‘ﬁﬁ?sé’”(dl"‘)e’eéﬁ' 'GPresggient ces groupes protecteurs

qugie RY €48
Syt of ot aperm e AU LR £

b suivant | a reveqgl &&Ipbﬁl’lje]fomﬂ&ﬂﬁ " ndti%fr He H)U?gr@@;%g protecéurs et/gJ la Bgﬁiﬁiﬁftion

e

a
ER1SEE bhylsiBlogia it acddéptdb@l dalek CorBiRBE 5L Bn
E prepare est |,@ E- B-PrdcBddnuivamidrenydidatian 1, pgrk lequel e composé de formule généraie (1) préparé est la E-5-

- a, 33, 4a) - 3- hydr(é-kgmu’tr(é‘hv)dlr.[@ﬂ Adq) y@qoggv@;{hwmyhm_c.vggppewll-2,4(1H.3H)pyrimidin¢?dione.
51 pyt 1 O gl et PR Aty LSV ER e oy ] oo s o
revendi cati on 27 (AP du6 ANInt 1 reuHRIRRR 106 10k lBALIEatdR REHs Godubt)te REARAE Ge SHnule
.sous | a forng, i gaeek npepdre-d udltobfiguratidn 1FISHRATAS 1B libyea e cycloper@sendi cation 1

ou ia revendi cat i érPr@éddsivent|leguebiciton A8 dausiequdde famnusd @@ fodhuipdii@stabteny bar réaction

.prepare a une dﬁvﬁqogmp%ﬁqedwmy'eﬁ‘/’ss, 4R dans | e noyfiu de cycl opent ane. 5.

'Procede suivant |a revendi cation 1A, dans | equePRle conpost de fornmule (I1)
est obtenu pgg reaction d un conpost de formulel(V) ORlL 25 zs
T N 0 , ~ N ~R30~

(V) 30 R20' (dans laquelle R, R2 et R3 sont0=Ler1l que definis dans | a
irevendi cation 1) avec un sel de mer cur e X 35 est un anion) pour

if or mer un coppost de formule (1V): R (V)

o
o
N

R20

(dans laquelle R', R? et R® sont tels que définis dans la revendication 1) avec un sel de mercure HgX; (o0 X
35 est un anion) pour former un composé de formule (IV):

- : (vy
rIo :
45

R20°
(dans laquelle R', R* et R? sont tels que définis dans la revendication 1 et X est tel que défini ci-dessus),
composé que I'on fait réagir avec un ester d'acide acrylique de formule:

50
. CH,=CHCO,R*
(dans laquelle R* représente un groupe classique protégeant la fonction carboxyle} pour former un
composé de formule (ll1):
55 1
oR cooR4
°r
o |
oo N . (i)
Raow
65 R2G°
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B

40. o ON R30-J - 45 R20 (dans laquelle
R, R2 et R3 sont tels que definis dans Ia revendi cation 1 et X est tel que
defini ci-dessus), conpost que |'on fﬁt' ggF avec un ester d' acide
acryllque de formul e: CH2=CHCO2R4 (dans P le R4 reprtsente un groupe

cl assi que pr @bisgaasie A’ R LORIGHAt @l @alabm@waﬁs)na ROeHdichi@ih TR R*WLEr 1€ QUEMESbi cl@ssus), et

formule (111 ?n sogfet le composé de formule ()ll) & une élimination du groupe protecteur pour GYRdnir le composé de

ormule (il).
(CI|)|2:?)4 2389 65 6. Procédé de preparation de composés de formule genﬁ{ab(A) N 3 32 ~ o

111121 11 111112 1111 H 11 | 0 104 @8 (dans laquelle R, R2 et R3

sont tels que dMinis dans la revendication 1 etaR4 est tel que defini
-dessus), et on sounet |e conpose de far [1'1) a une elimnation du

gr oupe protecteur pour obtenir |e con?o(sd\de formule (11). 6. Procede de

preparatlon de conposes de fornmule gBng ¢ (A): 5 ORL JO R3 (A)
J00O dans laquelle R, R2 et R3

(A '5
sont tels que definis dans |a revendic 1 et RA represente un groupe 20
2HOU ou un _groupe HgX (ou X et R4 sont +e¥'s que definis dans |a
revendi cat®on 5), qui consiste: A aﬁo‘cas ou RA repr6sente un groupe 25
*t dans laguelle R', R? et R? sorftts Jde'%eﬁ“rmnpﬁ eJeﬁdu«gFIW‘pﬁﬁp é&e@%@&”grgudén
conpose de formule (il1): ORL
N N 30 /:/COzH Me% U (dans |aquelle
R., R2 et ®3 sont tels gque dejl i s dans 1'a revehdi cat | 1 et R4 est tel
que defini 48 IY zlg?ﬁ?éﬁ‘oq'ﬁtc f 1818 ag5 defigis dans arpvendicatad SRAr B ent e Li
groupe CO2R 45 a falre rgr e Hgéoﬁpose de formule (IV): ORL HgX O N
CO,H
(I.V) R30 »s ' A2
4 éliminer le groupe protecteur d'un composé de formute {ill):
oR! CcogR?
30 —
-

OJ\N | (Hn

. Rao@
N 35

. R20°
h (dans laquelle R', R? et R® sont tels que définis dans la revendication 1 et R* est tel que défini dans la

40  rgvendication 5); ou
B. au cas ol R* représente un groupe

24
COsR
A/Oz

45
a faire réagir un composé de formule (IV):

0=LN | (1V)

L R30
o 55

R%0
60 (dans laquelle R', R? et R® sont tels que définis dans la revendication 1 et X est tel que défini dans la

revendication 5) avec un ester d’acide acrylique de formule:

H,C=CHCO,R*

——— e y— -
LY MY - .
' . .

65 (dans laquelle R* est tel que défini dans la revendication 5); ou bien

A A

33

e

%




55 R0 60 (dans laquelle R, R2 et R3 sont tels que d6finis dans |la
revendi cation 1 et X est tel que defini dans |a revendication 5) avec un
ester d'acide acrylique de fornmule: H2C=CHCO2R4 65 (dans |aquelle R4 est
tei que dMini dans la revendication 59,104 066n 33 ¢ 11111111111111111
0 104 066 C. au Gt R e 4SS oo o201k AR Saabi9 h ool Aol RAGYS UM
conpose de formule

(V) R20 ,s (dans Iaquelle Rl, R2 et R3 sont tgks que dMinis dans |a
revendicatipn 1) avec un 'sel de nmercure HgX2 (dans |l equel X est tel que
defini dans |la revendication 5). 7. Procedey reparation de conposes de
formule (XIX) tels que d6finis dans |la reyﬁngld tion 1, qui consiste a
traiter un conpose de formule (XXI): 20

R3a O i OH rR30 ( XX1) 25
R2a & (dans | aquel l e R21 et R3' sont tels dMinis dans |la

revendci cation 1) avec un r6actif servantd ntrodU|re | e groupe Z desire.
8. Uilisation d' un conpose de fornuIeR erale (I) suivant |a

revendlcatloq ﬁ DSie R gpg) | came g dest i E
le t ue efl dans la reve icatio a un se m d
traitenent oue:]ge, inJEeO Japniaendd RdieaViTales. 35 %4y ﬁé B 5?"'@6‘%‘5 ans
34, 7. Procédé de préparation de composes de formule (XIX) tels que définis dans la revendication 1, qui
consiste a traiter un composé de formule {(XXI):

o)

25 RZaOS

?

(V)

20 F*Sa

{dans laquelie R*® et R sont tels que définis dans la revendication 1) avec un réactif servant a introduire le

groupe Z désiré.
8. Utilisation d'un composé de formule générale (l) suivant la revendication 1 dans la préparation d'un
30 Mmédicament destiné au traitement ou a la prophylaxie de maladies virales.

35

s

40
‘-

45
50
55
60
65
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