CoAE 2 5' Aromatrc derrvatrves ‘of - phosphonof ormc ac . processes for
t heir prepar ation, phar maceut i-cal conposi-tions contai ning themand their
se for conbating virus i Af ecti ons FI ELD OF THE | NVENTI ON The present -
i nvehtd on rel at es to novel corr'poundw OOQMS 'f or their preparation novel
phar meceuti cal’ f nb & their..use L Sglec &9,
Uiises such ASTRERREE et peifer et SRR
whi ch can cause varl ous di SEases in animals 1nc |ng nan Such di seases
i ncl ude boFlELD @FTIHE INWENTIONONS and neopl astic di seases i ..e. cancer.
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conbi nations to 0 vrruses an os e sone viruses cause a
general de BACKGROUND OR ITHE i INNENTEON certar n ceI I s other may transformcells
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cyt onmer gal-oVi rikportdht &oirdR Svirdl lnfee odemaremearee dRANGIRS (Bdludiihg HerBes. Bl Jhegist O

t he her peskemtits, greqiep. gdritalist Herpes nmtet aherpqsr read:epdalsteaswtreuse manbhuglensis ahd
and B whi clqvtamerge'av@eéhfwowflt ofcwbi thr \rr %esrbé§> § 557‘9'9#\?\’69 foup-

:BWBIO; Lgnifsn' sg;c wel An t:;arr grsr??::frém rf? vm'il%e 'L?( 'ﬂj:

Widel, MpAisl YErfe Bive id hﬁoearaaa s GleSHe eoant watrna tof
agents ar e ee dsehshNr the treat nent of these di seases. Several different

vi ruses of botSevehlAliffaneht KiNtes gfrbethm.ﬁ@rb@em teriedrare ieen gomsdo caypplumofsiin ammals

animal s. ztmhern@cépfr@eferqgemeahmer qn anjmalg esyiin agtiya l ibigizd t'sm?' §Bﬁ°ﬁ
activation oo iy ) iy ea!t “W%ﬁ@ ol Haboph {@ M#f#’%‘as
i nvol ved i ?b :Egrmfe% RN &8ln¥ EesGRSRdic \'M?is Eﬁ%}fhéﬁe@mh for

| eucem as, saedmomarsnorbbaaﬁbmgw \nmmrimthe ktidhsa ‘yhisphmmﬁdertﬂ&mp reyfagea _
car ci nomas taatdcaoear.vi cal cancers where RNA t unor i ruses and her pes viruses -

are indi cated.Ame FemnprE@scq' E,etfc’ff'l? rintg! l:é;‘f"'é’@ eV’\é’eP 'gz 1 e;:fﬂ'f‘:‘,’""itlgg
Lumor ogent G ATRYRL A R Gﬁ ik gea el yeelc.
efforts t HeERF B carrl D m A RNZOSIRGsiS RAdiek Borfflexdigymes called’
i nt eract raomhehwem pUlyinEa6ss réspectivel. The gezetrhiafomeatomsa&anererrmtotxtreawemur:qalcrauu
of the spediofnatemplatinugjeinecid. Thére arefovn oénoral waysin whicthtpessinuelkic atids a2 be eeelicated
These viral°r trensedied: aci ds are of .two ki nds; deoxyri bonucl ei c aci ds ‘(DNA) or
ribonucleic acids (RNA). DN_RE%"QMEHPW geneti ¢ information of the cell is
carried By 1CBNA (Qmﬁ.at tbnm s ‘involves conpl ex enzynes -called
30 DNA and RNA pol yner adsa mﬁmmaser vely. The genetic information is
transferred to the new nucI e| c acid froma'tenplate nucleic acid. There are

four genera)l mnucl acids can be replicated or .
transcri pd: “%A‘sa‘ggéﬁh I%"{“grrpl at e) _ " DNA DNA
pol ymer ase RNA- dependent 2. (terrpl ate) o RNA 40
RNA pol yner ase . DNA- deperifiardepandeBNA (t enpl ate) T RNA RNA
pol yner ase 34QNRNRm@f%nde'nt-—4'—'RNA—'(t%I at e) ' © DNA DNA
pol yneragg 50 - RNA polymergsp o se transcri pt ase) -

: RNA—dependent

4. RNA (template) DNA
o DNA polymerase

50 (reverse transcnptase)

Processes 1 and 3 are used by cells. DNA viruses such as herpesvrruses a|so use process 1 but
_ the enzyme is different from that of the cell. RNA viruses such as influenza virus use process 2 and the
RNA tumor viruses (retroviruses) can transcribe its RNA to DNA according to process 4. o
56 - The viral polymerases and the viral nucleic acid syntheses are essential not only for ordmary :
f{productive) virus infections but also for viral transformation of cells to a neoplastic state leading to
cancer {tumorogenic function of virus). In the latter case DNA produced by DNA viruses such as
heérpesvirus or transcribed from RNA tumor viruses and which carries the genetic information for cell -
wansformation can be integrated into the host cell DNA. This integration, or later acts as a consequence
60 sfintegration (such as interaction with cancerogenic chemicals), can then lead to the transformationof
- & host cell. The rmplccatrons of inhibiting reverse transcriptase for cell transformatlon are also
' %scnbed in US. patent 3.979,511. .




and 3 are used by cells. DNA viruses such as herpesVI ruses al so

"

use process 1 but the enzyme is different fromthat of the cell. RNA

i r'uses such as influemza virus use process 2 and the RNA tumor viruses

(retr V|ruses) can transcrlbe ifts RNA tobbggwrdl ng to process 4. 56
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reverse transcr%!&;I e “for cell transfornatlon are aI SO descrlbed in- U S
pat ent 3,979 51 nerases n. NSt
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chenot her apy of cEmecshr patemti sigticavign Nbrm33|(kubﬁmun tlo. m380323dhst:lbaa‘s pﬁ&lﬁyonoformnc
conmpounds pr es@ﬁ‘t? Q*EEPEF of derivatiyps the befvmgme grogvtie regulhtintgi nrmemeof

nucl ei ¢ acid Sé’cpot |ca| enjg?esvph eree!:!’c%eeré d F’ﬁo?t'a qus | Kg;
whi ch are al;gQuubf; Mb%r@ ﬁrhf:h Q(in) r%)’aémlf% pg%:ho%tfgrﬁﬁgr mb f eSters
directly. Thers pthp&oﬁmdlcf&l’d a%rhnﬂ\flifamcﬁétME c@rﬁﬁduﬁdia agent pre era

havi ng a sel ect | v¥arogh pdiers piwhosghbaxférmirnacil g dastrbied invor éxbmple WStAacAt N:ﬁs 8083 201,
virus to be ¢ & @g 3?3;§§;ﬂ%%%ﬁe@‘r @;57 %n@ﬁal‘%b ggw;\(vf tghe egueetmr&mot beer:
i nvention t Q uGtyLe Q'S GEINR @reaen
anti viral agfargx‘%%f %E’g'%}e?f fmm, &l ec‘ie é'ol n |"‘I§1 sg:nsg 'qi?r? 85'?"’@?{"\/? aﬂ"" s tre
functions but: mhlch exerts only a negllglble inhi biting effect on functions
of the to hostTHEENVENTIWRI OR ART. Patent No. 77.666 in Luxermburg discl oses
phosphonof or i ¢ attif@s Beenawidrrgearing ¥q Palpresenti igveption thpy the comp@ndgyef e formula.

No. 12, page 89 article m (1965) discloses ¢§ ngthylcarbethoxy- 15
'phosphonate as slightly mtotic in vitro. Frenwh pat ent application No. 74
25333 (Publication No. 2238432) discl osmsoplwostpdnonf)f ormc acid and a nunper
of derivatives thereof as having plant growlh regul ati ng properties. p
Cheni cal Ab&fracts vol. 50 page 794d (1956) @scloses i.a. certain esters -
of phosphonof q¥hgieth ich df RS RCHRIM, Cah i

Eur opean pat eridrmajapl i cation 78 E?S‘%O'ggg%éﬁé %g‘apdjgffﬁrcegﬁsg‘nhﬁa e? ngré'g%;og?ﬁf,the
which is not prior art but which discloses and clains -a nunber of esters of
phosphonof o ¢ acid as antivirally active unds. Various esters of
phosphonoform c acid are described in for ex 8 US Patent Nos. 3 943 301,

3 155 597, 3 533 995 and. in Chem Ber. 57, P /023 (1924). However, .t hese
ester have not been suggested for any pharrracdl ogi cal  use. I\/breover the
cheni cal str& o'e"uar%n eachtof 8, anct Ryr whigh arfelibe gamiser wiffeitbt, iissetmated diomi the dtofuf) edri3i3ting of

fromthat of t \fg‘a‘?‘l: oi}h*! pg,:sz o %‘ lkazmh égghé ?T@\Pétboeéﬁgoglsglko;v-
are excl usi velfyme &L ht e IE)}‘! 9} gether
o G " gn.gx:;a g e

accordi ng to thasitigHsEe D 3- bﬂﬂﬂnfrﬂtﬁé’\pﬁ
[err] 35 wher dommuiaalt lwhed RRis, H; %damdsimg:cam b&daptabie sﬁl&ethSraﬂﬁmﬂiut @k r€0|€H’|Tfuncil&|s
pounds of the formula | and physiologically acceptable salts thereof are useful in

hydr ogen or lrpﬂlfg_ﬁ?pu proggnicofungtions and the multiplication of viruses.
c
- _therapeutsc and/or prophylactic treatment of viral diseases and may. be useful in therapeutic and/or

prophylactic treatment of cancer caused - by viruses.
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" 56 - Itis understood that the reference to * ‘physiologically acceptable salts” of the compounds of the .

formula | in the present specification and claims relates only to such compounds which can form salts.
Compounds wherein at least one of R,. R, and R, is hydrogen can form salts. Compounds wherem all of
R,. R, and R, are different from hydrogen do not form salts.
Smce the compounds of the formula {, when R, and R, are different, contain an asymmetnc
60 center, they exist in the form of optically active forms, and can be resolved into their optical antlpodes
by known methods.
in this speclﬁcatlon. the compounds of the mventlon are named as derivatives of the compound
hy%roxycarbonylphosphomc acid, which oompound also i is known under the name phosphonoformnc
- ach
65 _ The provision in the def‘mtnon of the compounds of the mventton means that the radicals R,, R,



and 'R5 whi ch are the sane or different, is selected fromthe group
~Ppnsj sting of hydrogeﬂ‘ haI ogen, alkyl having 1, 2, or 3 carbon atons,
afjkoXy having 1, 2, or 3 carbon atonsg.c05@®s car bonyl havi ng 2-7 carbon

und to a_dg oSrtions, ng,” provi
at one of Rl and R2 is a phenyl group of the 50. forrrula 11 when R3 is H,
d, physi @l ogi cal |y acteptabte—satts—thereofT T brt——Tertan viral

Act.i ons including tuforogenic funct Bons and the muRtiplication of
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osphonoformc acid. 65 The provision in the definition of the
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| ow. 5 -‘Rj_vurus-mduced neoplastic dsseas@m amma|s mcludmg man, by mrmlrg the transformation of virus- .
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fected cells.
enyl grou of the Iorm r I 5{ e
p |Iy cceptabl ther in the treatme f
oup dlseash%ﬁYS tgr erUQe aﬁ FﬂEm man by mh‘ﬁJ tin niﬂﬂ iém/ijf viral polymer
r.mul a physnologlcally acceptable salt tNaRBYfor GdeQH Fhhibiting the
enyl gr-vupctﬂz& of reverse transcriptases of viruses in animals including masf fornmula 11
formul a §1A ppmpound of the formula | or a physiologically acceptable salt theregferm}qe iy inbipjsing fthe

brnul a 11 PRy Wn’d?%‘?“'i'f\‘é’pf’d’f"i‘ﬁfls -anfluenza yirysiApd henagits B WiusyAnd crteopiruses

al ts ther e%'fi"é'&'rﬁ?,&ﬁ%a‘é the ol mul3G ToRR M} dicodRaR) Ricosthd B RrbbCiol 3% g v
ral di seagewthsrindRyaddrvectdnl il shimhiginrkREiMg Insanand/ or prophyl actic:
[ eat nent 06. Aeovueundefubeirma Vorraubesiologh@ihDictédtatiiDsalE @i FOF &N Qke ffddEment of
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viruses.
H. A compound of the formula lora physxologvcally acceptable sait thereof for use in the treatment of
45 virus-induced neoplastic diseases in ammals including man by inhibiting the activity of reverse
transcriptase.
I. A compound of the formula l or a physuologlcal!y acceptable salt thereof for use in the treatment of
neoplastic diseases in animals including man. '

50 acceptable sait thereof, for

and hepatitis B viruses, and
{b) for inhibiting the growth of vrrus-transformed cells in animals including man.
Furthermore, the invention provides pharmaceutical preparations comprising as active mgredlent
55 a compound of the formula | or a physlologlcally acceptable salt thereof, optionally in assocuatlon with a+
pharmaceutically acceptable carrier.
. The compounds within the formula | are novel compounds. The invention also compnses the
novel compounds per se.
Phosphonoformic acid and physiologically acceptable saits thereof inhibit viral functlons such as
60 polymerases including reverse transcriptase and virus multnphcatlon -and have effects on virus

infections and virus-related tumors in animal models. The antiviral eﬁects of trisodium phosphono- .

; - . formate is described by Helgstrand et al. Science 207, 819 (1978).

b : . An important aspect of the invention is that the radicals R,, R, and R, in formula | can be chosen in
! such a way that the compounds of formula | and physiologically acceptab!e salts thereof possess more
65 favourable pharmacokinetic properties than phosphonoformic acid and physiologically acceptable salts
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~ [err] 45 wherein each’ of

d R3is hydrogen Can—f S1=F=8 &t 45— ~Colpat Rds- —of Rl, R2 and R3

LSsrd) GATEHRHBELtic and/or
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NVENTI ON  virus-induced neoplastlc diseases in animals mcludmg man, by mhnbmng the multiplication of tumor

For example, the invention relates to the use of a compound of the formula lora physuologlcally _

{a) inhibiting the repllcatuon of v}rus in ammals mcludmg man, in particular herpesvurus mfluenza virus

‘afons; or alk Icarbonyl havi ng 2-7 carbon atoms or 4 and R5 to ether form

st 3 in as i aq;ra ingthg togd thag R,
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nvention provides A A conpound of the fornula | or a

ca y acceplab#e salt thereof for use in the treatnent of

ysed by viruses in aninmals including man. B. A conpound of the

1. a physiol ogicaldy accept ablg t”tyer eof for use in the

of 30 virus-induced neopl astic diseases in aninals including nman
bY\-I/n hihi:ti ng E'ﬁ?ft' AR faypyrable cﬂgalfﬂtfac‘?h"}eﬂﬁ Propprtieg; {nslyde; sptes tisge pengtrtignudRiteppral-
the formula I 8F°% HLo pPY %} A Ja%%%&?&a.&g plnobdh ol od: Qe Loy ura
treat ment: of d8'§e%§e?3§aﬁﬁih'l§'§ 1\ %n, 4hd adelhicalp a‘iloh G&tR treBifnent, it will be
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i nbi.bi ti ng t fepaitidulay Lsefdin the tradtmBloy A@pedsitus .&c:.&ms;mﬂmwmafnfe‘ch@\smbmﬂsa virus . -

or a physi ol oginteafidng aa(tca'pteratﬂusedslad herpelsdruesst and ANAuIenor miryseshi biting the 35
activity of rever#@ QSP%H'%'Y:M‘ taregfof ype fosdhe comensitiney of ﬁhﬂd’l"ﬁﬂ"" E SFTHET. 'SE“ the

A conpound of YHT err:n mgbﬂt:m o gflsc: TR Lt GOy §"§¢‘$“0“E§ RELFOue), ana

for use in |,ahém,1é dalidbd BY h¥pbdAdrusds/andeh tis, (including herpes

her pesvi ruses, |abiaﬁ§) Uﬁﬂﬁﬁ gM‘htlaIJES h&a Keedtidis aid Kergds\ehéaphalitifMhothet inphoitént a3 of Ose for
ani mal s incl udihngomm'tIOFs of theqwesg mdnmn ig heheftmannﬁnaofl lnf9¢t'°as yesii by los g rearbiryses,
acceptabl.e sal te tfiean \r"umiggf 'tygeAu ‘g’ Lgligs tun qaae‘; m; " gift of infections caused by
virus-tr ansf,grwae&%ﬁ sib m pr e m(ii égin :I@lkg atment of - -

fornula' | or ajnfbiicns @ thd 6P &nﬁﬁ@s@@tt ﬁ:s@@-ﬂn&lu& eret\v&ﬁudeg (etd“éucowruses)
treat ment of vm&mmﬁdu@m&seﬁ aséudﬁvudsseasamyxm-rms nlvdpants nehudi-arg nem B lbivus,
i nhi bi ting theiridediu$ Jmapatavmeafpatvemﬁewrepwéas apgd byunyamgpsund of t he

fornula | or,a phy § 'ﬁ? ?Sé Rriba ‘é’"és%F'f'mtsﬁ;é‘f;\% sF'Br'""ﬁ% 2"'1?1"1"" d. ;:;T‘i;‘;y‘;f
treatnent of 4%6 i n N g ﬂﬁeaéé‘l%e%m;h mgfélséta B i el onei
by inhibiting § uastrbmuausfaﬁ\ea IS RS @hdrnaMAA LD b iy -arrbsting: uﬁgmmm.@é_rr drl3fdrmed
formula | or acethysiaaicoigi aed dfysefoctpabpasitive df thelpeesentfinveation issie therinHithition of reverse
treat ment of nae'pcmqsptofdi"é“em'eswtunes‘aﬁ?erwgesum@lsmmw chudp all pighe Bansfagnieg sarppma
i nvention réfaﬁ‘é\?e v usef]éh %‘e@fa S ? (:):f rfmednr sea. Po ible areas of use for

Oz f n |on wit ;0

& composition re respe t_to cancer ch mot pyare treatment of
physi ol ogi cal ||\éuc€ﬁ; L %dﬂd ng ﬁfu %0 lymphth % E s@ Qarcomas, breast

replication of cév‘dui’ddr% lnlas@na o8l ea?ahdmusnshdrreawcdl NcaReefs lirCWh%h dma« @SN VitlSes and
i nfluenza vi r usergasdrusespae intlicated® Otherpesstble araah dfluye foothe qohrpbsnﬁannjj thehygesgniOmtehtion
of Virus-traRsivith resepct to qageey H‘emth?ﬁﬂps aterftePtMENh 'hlﬁi'P'e m pcer 9@—%\9 lungs {and

e o o G T R e M s e
i ngredi ent 55 &g a. ) 6ralnQbil rahidi ridhingesh i synaea odbaad @:h"b fucts)
salt thereof, mphbsanm hayynk, rtoacse%manaﬁueerthy\bdn , the 0 aa"snmseaginacaub cyrpaC@en tialtbsyue,
carrier. The’%@mbmastdaanmthhwmx he formula | are novel conpounds. The _
"invention al'so_coffisyasive examslen ol e earenpldbe Fsicasd. fan if dTedPifue Lbpyp are:
and physi ol oglﬂ‘gftltve%%"é‘ﬁ't able salts thereof inhibit viral functions such

as 60 polynerases including reverse transcriptaggeH,8nd VI rus rruI t| pI i cation,

and have ef fect on VII’ |nf ectlo and VI -reI i mal r
nmodel s. The a s@r o
by Hel gstrand et al. SCI ence 201 19 (1978) orta aspect OfF t he

invention is that. the radicals Rl, R2 and R3 in F%)rrrula | .can be chosen in
such a way tdat the conpounds of forrrul a | and physi ol ogi cal I y .accept abl e

salts thereof possess nore 65 favourabl e pharmac etic prQpert t han
phosphonof or.mi icd-gand. p &e'pt a sal_t _@ _Zf
t her eof . Such our abf & p COkI ne propért i ncI " bet

penetration wq,gtpth oral absor ption and prol onged activity. AI t hough t he

present invention relates broadly to.a novel method for selectlvely
corrb at i ng viral The above illustrative examples are intended to illustrate the meanings of all the radicals R,, R,

and R, within the boundaries with regard to number of carbon atoms which may be prescnbed for each
radlcal

85 Preferred groups of the radicals R, and R, are:

. Phenyl

. monosubstituted phenyl groups

. disubstituted phenyl groups -

. mono-atkyl substituted phenyl groups

. mono-halogen substituted phenyl groups

. mono-alkoxy substituted phenyl groups

. mono-alkylcarbonyl substituted phenyl groups
.- mono-alkoxycarbonyl substituted phenyl groups
. di-alkyl substltuted phenyl groups

3
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forre o . L . :
ligeases in aninals and nan,” and pharnaceuti cal . prepar atr ons to .be’ used rn ‘
S htreatment it wild b‘e5 partrcularly usef ul in the treatnment of @
hef pesvirus infections, infl uenza virus infections, hepatitis B virus.

¥ ections and cancer caused by her pewoogsgysand RNA tunor viruses. An

edpeci al I'y |rrportant area of use for the conposi tions of the present

rehtion is 1|°hdr m H%;Eéﬁ virus infections. Anpng the
it

pesvi ruses1 kal'ff’ﬁd yls rglmﬁex type 1 and 2, varicella _
PI pes zost eyg) | dnl BIKeYebEH g ij pgwcl eosis (i.e. Epstein-Barr
s), ands 1. @ytb@raaga;hwwarbom/l sdbaﬁoreﬂahénydgmqases caused by herpes viruses
b her pes deYsymbényl grousi afsheutdrmgda her pes | abi alis), herpes genitalis,
pes keratitis and herpes encephalitis. ther inportant area of use for
p conpositions of the present inventio in the treatnment of infections
qised by apthonyxoviruses, i.e. influenz Jruses of type A and type.B. A
ther area of use is the treatnent of |n éb!rons caused by viruses such
hepatrtrs virus A and hepatitis virus omavi ruses, adenovi fuses
H poxvi r use&he“ﬁ;g" is 3 XAap Whesiithe aé""éﬁ“%&? s b‘ﬁ‘é’@“ﬁﬁ'ﬁ“‘f’ﬁ@%‘tﬂ%(’ﬁ %Y BFé”'df‘ the
P present,gl nVEpEr‘tr&ﬁarﬁrﬁefErFEdté?&:pEro?%m&lsoﬁ dridTrE Ghd GHAGbSHRMRL thohdsubstituted and
Or Navi r Us edisubbta@ay pheh§egrowpaGiithili thy aadsdeorwrﬁur@es .retroviruses (e.qg.
covi ruses), arenaviruses, coronaviruses rhabdovrruses par anyxovi r uses,
dbatits non A and non B virus; iridovi , papovaviruses, par vovi r uses,
:ovirusesdoand bunyavi ruses. Another pos Bsarea of use for the

posi tions of the present invention is ign the treatnent of 20 cancer and
prs, particularly those caused by virusé&s. This effect nay be obtained
: drfferent mgysgf{éngﬁ @rnhrpﬁgrg tgﬁ %%ansfornatron of virus-infected
#l 1 s to a neYptEst © spread of viruses from
ansf or med’ cel | iﬁgf{ﬂw}g{emw S{" ?}pﬁ'g‘k 9: Yg?e/e HeSt nﬁ the growt h of
us-transforned ce partrcu ar area of use for the conpositions of

. present, i mvRiehyion is in the inhibition of reverse transcriptases of RNA
Dr Viruses2 mms»trsr-useésohpwl IQWPBS group include -all of the transforning '
:rpona 25 % g %mV‘P “W eycemia C-type viruses and the mammary
‘ 0- alky u sfrtu henyl group
t ype viruse S d# % t he conpositions of the present
nEntron W t 5m$mmﬁygammaﬁeqmm@hg Eiwapy are treatnent:of 1eucem as,
phomas chudorrcgalBtcadbbmw substipoted mhemdigabuptodgki n' s di sease, sarcomas,
. hllepst caran%;EmO %?ﬁﬂm5§n®?wéﬁﬁ§9%nd cervical. cancers in which

: A*tum)r Vir i ndi cated. Cther possible areas of
Sle: for the coimg CF ﬁg%"&l m Lﬁ% fgrnventron 30 with respect to cancer
erot her apy aze:hbﬁyegiomim&fza fdm rEal pl'e nyel oma and cancer of the |lungs-(and
b ohchus) #he stomach, the liver, the colqn, the bladder, the lips, the
the ki dneys, t he ovary, t he prost at/gdyt he pancreas, the skin
Ianona) the rectum the salivary glanu"'the nout h, the esophagus, the
(gstis, the brain (and crani-al neni nges), %ﬁwthyrord gl and, the -
- !IIbIaddenw(and ducts), the nose. the |arynx. connective tjssues. o
dni s, the vumbesin i@ ok gidyherein the alkylengshaip ePPu"dttﬁédlffeﬁwetw'es'%a 0,34,.,, the
easts, and PHEYEOyix. Illustrative exanpl es of the meani ngs of the
gdicals Rl, k& a,@ng,m,dg@ngmt,;u%mﬁg@. brogppve are: substituted phenyl: 45
grr] 50 orgaphleranlyr andsikararbanyl Islibstitutet phesyl @rauppl es are i ntended to .
il ustrate theb.ratery argisalmcadJIOhvftSh@tlm phatyd gRups R2 and R3 within the

gundari es W th re ardto er of c rbon rescyi |
r: each radi Q\Lbstr r%l£ ? e {ﬁﬂfgﬁq grean g a?lgnosibstlgﬁed a?d

MONosubsl ?ute rou s su st1tut ed phenyl groups 60 4.

@no- al kyl substrtuted phenyl groups 5. 0- hal ogen -substi tuted phenyl
oups 6. nono-al koxy substituted pheny RS 7 nono- aIkyIcarbonyI

Qbstituted phenyl groups -

/
Re

T 60.
: wherein R and Ry have the meanmgs given above. _
Preferred combmatrons of R,. R, and R, are:

65 1 R,. R, and R, are phenyl




8. ark nyI substltut ed phenyl -groups 65 9. di-al kyl substitut ed
pheny " 0.003 275 10. di-hal ogen substituted phenyl groups 11.

di-al k ubsti tuted phenyl groups 12. al kyl -and hal ogen substituted '
Rheny!l: ips .13. al kyl and al koxycar bﬁ sgligtltut ed phenyl groups 5 14.

al koxy.-'a alkylcarbonyl substituted p eny groups 1 5. phenyl groups of

the formila to vh8 aidRwhich ate the same prcHiffgrent. @rerunsyhstityteRymenqeubstiteied of dsubgiiviad
to adjacent POEM PIGHRS within thejforula, 3 4. i the phenyl ring. 15 -

Parti cul arly preferred groups of the radi Y S Rl and R2 are unsubstituted,.
~nmpnosubsti tsut ed and di substitut ed phen @- Qs- Wi t hin the .above fornul a
[err] 20 wherein R4 and R5 have the neani Hgs gfven above. 25.. In.a
preferred embodiment, Rl and R2 have the sgnt neaning.- Preferred groups of
the radi cal R3 are: 1, Phenyl 2. nonosubstituted phenyl groups 30 3.

dlsubstltun@wnﬁnylararm%se the mnmg@b.wrl abVd Shi RUGSheRfieNy! groups 5.
mono- hal ogen SUDIA,! Ryt @d Mo yhsubstifiRRE monosiBsiRed Bu3Lbsithed phyegloRaanthin the
groups 7. nomwwahkylcarbonyl substituted phenyl groups 35 8. :
mono-'al koxycar bonyl substituted phenyl gr s 9. di-alkyl substltuted
phenyl groyps * 10. di-hal og %tituted phenyl groups 11.
di - al koxy substi t ut ed phenyl groups 12. p ylrSgroups of the fornula 40
[err] 45 wherein nis 3 or 4 and wher ei n t'e/alkylene chain is bound to
adj acent positions, i.e. - or 3,4- in the phenyl ring. 13. al kyl and
hal ogen substltuteg Q(FRyh S SO at%‘ and alkoxycarbonyl '

yl c

substitut ed’ p"f‘u re"fﬂggn Lﬁfsa:’f%d,@eﬁam?sgw ar bonyl. substituted phenyl
groups Particul agl 3' ;p,laefe,rrg RRIrdled dps ng)fs a hendsasyuﬁ.@édspﬂaaw@&ﬁ,punsubst ituted,
nonosubsti t ut ed arm ai'iIdSRJbSi hidodgedl apd8)isl a gjsubstistediphérivhoblye above formul a 55
55 60 V\/ner e| n R4;aﬁrda"REﬁz regg/ bydragen gediRi 13 mg’i’ﬁr@h/' &¥gtitwted phenyl group,

R, and R, are hydrogen and R; is"a mono-halogen substituted phenyl group.
9. R, and R are hydrogen and Ra is.a mono-atkoxy substituted phenyl group,
- 10, R1 and R are hydrogen and R, is a mono-alkoxycarbonyl substituted phenyi group
11. R, and. R are hydrogen and R is a mono-alkylcarbonyl substituted phenyl group,
: 12.-R, and R are hydrogen and R is-a di-alkyl substituted phenyl group,
30 13. R -and R are hydrogen and R is a di-halogen substituted phenyl group
14. R and R are hydrogen and R is a di-alkoxy'substituted phenyl group,
15. -R and R are hydrogen and R |s a pheny! group of the formula

(CH )

. whereinn is 3 or 4 and wherein the alkylene chain is bound to adjacent posmons ie.2,3-0r3,4-inthe
40 phenyl ring, '
: 16. R, is hydrogen and R, and R, are phenyl, '
17. R |s hydrogen R, is a monosubstltuted or disubstituted phenyl group. wnthm the formula

4 . ' : R
| | | @ 5
- - Ry

50 wherem R and R; have the meanings given’ above and R, is phenyl, '
' 18. R is hydrogen and R, and R, which -are the: same or different, are monosubstltuted or
dlsubstltuted phenyl groups wnthln the formula

- e

wherein R, and Rg have the meanings glven above,

' .' 60 19. R is hydrogen R,is phenyl and R, is @ monosubstituted or d|subst|tuted phenyl group w;thm
the formula '

_— S _@Fs
65 : R._,l



PrE

Hf erred conbinations of RlL, R2 and R3 are: 65 1. R R2 and R are:
wyl, 6 0 003 275 2. RL and R2 which are the same or different, are
ubstituted, nonosubstituted or disubstituted phenyl groups within the
-!rml ab to where| n R4 and R5 have themmgl ven above, and R3 is

|. 3. ffh subst | tqu&d 1r)rr%nosubst ituted or '
distltuted |\ an Y v e|
%’%% R gﬁgﬁtedﬁ Eg»ﬁ l‘!ﬁ;éd: QPd%Q ugﬁbs‘%ﬂﬂetﬁ ?ﬂonm

hirtife Hgen
R1L and R2 are hydrogen and R3 is a m)nosubstltut ed phenyl group, 6. R

and,_R2 ‘are hf§drogen and R3 is a disubstit phenyl group, 7. Rl, and R2
arfe} hydrogen and R3 is a nono-al kyl substi etRspheny| - group, 25 8. R1,

S
S

df R2 are hydrogen and H3. i S a nono- hal ogef stibstituted phenyl group, 9.
pnd R2 are hydrogen and R3 is a nono-al koky substituted phenyl group;,
{ RL and R@ mhezeumy!dan:gephaadheﬁ\&eamga givemcabxadekoxycar bonyl substltut ed

yi group, 11.2R1R.zand Hazranw@ Bniszahenvi2 |s a m)no al k | car bonyl.
jtltut ed pheny%ggogri:ﬂ Yggg&ﬁd" zggeg‘s‘% 'q” a di -al kyl
bt i tut ed phenybaOg'ojha R] hydrogi 5|5351 tﬁ“dfe% By @Ruf3 1S a

al ogen substltzatleohna rayd hﬂi@Uﬁ)an earsfmshm dagenyl grdpR3 is a
al koxy substi taﬁem, tiwvdoagen addSR, Eja mnnb-%xalsabsh thd lawdpR3 | s a
Nyl group of t $1an sé’%BV qgeR elseﬁ WO'FP‘?'SO"E""EH""!I Sa‘?ﬁ‘itw

Y| ene chain |s :%‘d 5 eg |°o?i'§"° f'e sr?ag ﬁef“ﬂgﬁ‘i‘g 40
i ng. sl e B s AT
¥y ogen, Rz is asmnmoa‘au tai'd e@ﬁandia§uhsmawmd.baﬁte@y hgwogrpu;wthl n the
ula [err] 50 dReReind Rdrenhyiirdgsn laad/ B, isirephepdrarawgsof gheyformelbove and R3is
|, 18. Rl is hydrogen and R2 and R3 h are the sane or different,
rmnosubs; ituted or disubstituted phen ups within the fornul a
ei-n R4 and R5 have the neanings given e, SO 19. R is hydrogen,
s phenyl and R3 |S a nmonosubstituted or di'substitut ed phenyl group -
Izg 5t C\Iﬁe]; Org::e}%in nis &) %g aﬁg \\}vgerte n the alkghen% chsam n? l\)/ogﬁd g:bad{?cent Ecbsmo&ﬁ% 2]3- Zr 3. 4- 19 the

(§ ogen, R2 andco%oudubloe Ifheafeaummwh&am Qhd €] E-feeryenaherar e
Qubstit ut ed NDA&-compounds of the formula | wherein R is hydrogen,

35. compounds of the formula | wherein R and R, are hydrogen.
Examples of compounds of the invention are glven in the following table.

35

R R, | Ry
H H . phenyt
40 H H 4-methylphenyl |
"H H '4§methoxypheny|
- H H  4-chlorophenyl
% .
H H 3,4-dichlorophenyl
H .' H * 4-ethoxycarbonylphenyl
so H phenyl _ | B 'phenyl. : o
. H | 4-ch.lo.r0phenyl' N phenyl
_ H : 3.4-dichlorophenyl . phenyl’ B
* H 4-methoxyphenyl . phenyl
H ‘ 4-methylphanyl | phenyt
60 H 4-ethoxycarbonylphenvl _ phenyi :
H ' phenyl . o 4-chlorophenyl
H phenyl. o 3.4-dichlorophenyl . -




trtuted phenyl groups Wi thi-n the formula [err] to
‘have the neani ngs given above, 21. Rl and R3 are hydrogen

and’ R2 ;- 22.- Rl and R3 are hydro en-and R2 is a nonosubstituted
pheny| 3.° R1.and R3 are hydroge® 275 s a disubstituted phenyl
group, ind R, are hydrogeﬂ and R2 is a nono- akkyl substituted phenyl
gr\mjp, 25. Ri-—and—R3-are h¥drogen and R2 is a hono-hal ogen

d’ phenyl Hroup, - 26. Rlpbtmll R3 are hydr ogen 4angihdigotieyta -
ybsubstrth ed phenyl grt(l)uE 27. Rl and R3 are hydrogen and R2 is
a gono- al’koxycar bonyl substitut el enyI group, 28. Rmethxyatenvdre hydr ogen

and R2 i-s"a nono- al iyl car bonyl Rl tuted phenyl grgl and R3 are
hydrogen and R2 is a di--al kyl sugstrtut ed phenyl - grog%%oéégm"ﬂ@ﬁnqu and

R2 are hydrogen. andiR2 is a di - hAicbigmphawbst i t ut ed phewsthoxgghesyp, 31. RL and
‘8 32. Rl and -

R3 are hydrd

. en and,R2 is a di-al k'cj)xf\a substi tut ed phenyl group,
R3 are hydrogen and R2 is a phen?‘l Q 8

flﬁS'V'of the for nfiimethexsyghesw ] wherein n

is 3 or 4 and whereain the al kyl eagnehighdhyl S bound 10,8 i ons,
i.e. 2, 3 or 3,4- in the 30 phenyl ri E'g‘:] Y33, corrpound%mgg%g v?'D(?'g??hl a l
wherein Rl #d R2 dte hydrogen, 4#hlompmueiunds of the a'l wherein Ri1,
i s hydrogen, 35. conpounds of the formula | wherein R3 are

hydr ogen. Exanpl es Hof conpounds ‘of the invention are grven in the follow ng:

table. 35 R1 4-methoxyphenyl R34-Fhethoxypheny! H

phenyl 40 2o i " |
4- et hyl phenyl_‘ H 4 Iq‘ethoxypher_w‘ 4'Eth°xy°art_’9f’-yr?@f'?’(bxyphenyl
H | . M  4-methoxyphenyt  4-chl or | 46 H
H 3, 4-di chI or ophenyl H : ~ H
4- et hoxycarsonyl phenyl pren
phenyl H 4 chl or‘bﬂﬁéwlyhenvl ' $hiderpphepy
3,4-dichlorophenyl y = pheny) - met hoxyphenyl
phenyl H ~ 4-nethy B‘r%iﬁ‘ﬁﬁl‘e""' | _‘b'ﬁ'gﬂ\?f"p "V_i(
4- et hoxycardbonyl phehyl pheny4 migthylpheny! ﬂbﬁ&&karbonylphenyl
4-chl orophenyl H - phenyl _
3, 4-di chl or ophenyl pB‘H‘VB 0 ooFhems R - HReovt
R3 H phenyl H |
35 -
: H 4_»—n'_19thylphenyl H
H- 4-methoxyphenyl H
40 H : 4—chlorophenyl H
H © 3,4-dichlorophenyl H
H 4-ethoxycarbony'lphenyl ‘H
). ' . ' : .
'H H _ * 2,6-dimethylphenyl -
H H |  Beindanyl
50 H H . 4-acetylphenyl
H 2,6-dimethylphenyi phenyl'
H * B-indanyl pheny!
55 '
. H - _ 4-acetylphenyl phenyl
H '2',6_—di.methvlphenyl ._.H .
60 H S-indanyl | H
H 4-acetylphenyl ) H
65

(i




Hll phenyl o 4 net hoxyphenyl 5 H | @

phenyl ' 4- nethoxyphenyl - phenyl
4+iet hoxycar bonyl-phenyl H _ : 4- chI orophenyl -
4:peet hoxyphenyl H + - 4-chloroosaws ~ 4-met hoxyphenyl H
‘4= chl or opheny]. . larly oref d4- et_ho%car bonyl phenyl 15 H- ' _
4-peHl or opheny|2gWarly preferred compounadg gt 1hoxyphenyl ~ 4-nmethoxyphenyl H
4-Imet hoxypheny|- o 4 et hoxycar bonyl phenyl H . Code
4-lmret hoxyphe : ' _ _
Hi_ s H  4-pet hyl pHenyl - 4- n‘bmetjlxlypéwhyl 30 VIS K80
4-nethy|pheny . 4- ethoxycarbonylpheny B phen
phenyl H H ph'ényl : J'mpq‘ﬁ“ége"le : \HSZXJ;
4-imet hyl pheny | W H 44 eiﬁ&bmexphenyl vis 2381 40
H 10 4- chI orophenyl .
3,@4 d| chlorophenyl - HH ' 4 %@ﬁsk'ymah&w'nyl phenylVIS 138 46
H* H -2, 6- t hyi phenyl H
Hl Heo T EeMdanyl 50 “ghem Y VIS046
4-lacetyl pheawt H  4-methoxyphéhydi net hyl Phswewh phenyl - Hys o058
5-]i ndanyl _ phe_nyl 55 H 4- acet yl phenyl
‘phlenyl H H ‘S'D'dﬁfnﬂteh\gll phenyl phenylH H _ VIS063
5-f ndanyl - 4-acetyl phenyl H.9"
0 {003. 275 ?@rptlcul arly pre‘f er’f ed corrpounds ar 'he?ﬁ a FQQS‘_"‘Q
R3 4-methylphenyt  4- Q@dﬁlpﬁenyH - phenyl H' _ VIS 056
4-lnet hyl phenyl VIS 130 H H -
4-met hoxypheny| - phemd 239 H H  H VIS 041
4-ichl or oph 4 ey 0 H H - H- VIS 059
3,4-di chl ogp enyl Eﬂeéwﬁ%"ﬁ( L . phenyl | -
phgnyl - H - 4-YefhoOhenib H H ~ 4- et hoxyphaspb7
phienyl : ' VIS 058 H - o . 4-chl or ophenyl _
ph: nyl . H g 4?)?"3°%3V| . H : " VIS 066
) H H : : phenyl _ _ VIS 412
} H H o 4-ethoxycarbonylphenyl - lVIS' 242
| .35 H 4‘-methylbhenyl ._ phenyl‘ VIS 065
| H 2,6-dimethylphenyl - H _ VIS 440
H S-indanyl W VIS 442
H ‘4-acetylphenyl = - . H : o . VIS073 o '

45 and pﬁysiologi'cally acceptable salts thereof.

Salts. of the active substances '
Physiologically acceptable salts of those active substances of the formula | whuch form salts are
prepared by methods known in the art as illustrated in the following.
50 Examples of metal salts which can be prepared are salts containing Li, Na, K, Ca, Mg Zn, Mn and
-Ba. A less soluble metal salt can be precipitated from a solution of a more soluble salt by addition of a
suitable metal compound. Thus for examples, Ca. Ba, Zn, Mg, and Mn salts of the active substances can
be prepared from sodium salts thereof. The metal ion of a metal salt of the active substances can be
exchanged by hydrogen ions, other metal ions, ammonium and ammomum ions substituted by one or
§§ more organic radicals by using a cation exchanger.
Examples of other useful salts which can be prepared in this way are the salts of the formula

n

in which formula R,, R, and R, have the same meaning as above, nis 1 or 2, and X is a salt—form:ng :
65 component such 'as -
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y:j- o pheny! R VIS
4-nethyl phenyl " phenyl g
phenyl . H™ S

. " 4- et hyl ph&h @03 275 - y “H | .

" NHy, CHNH,, C’P%Ngﬁ%ggﬁﬁwﬂr CsHy NH,, CoHufilit,. (CH,),NH, (C,H,),NH, (C4H,),NH,
VIS 067 ‘M -chl . " :
V1S 1066 30 H [SHLIL (Gl (Gt M (0, (G, (Co, RIGEN e oy (e
VIS 412 . He 5 cugennm, hge | CH,),NH, (HOCH,CH,) NH(CH,CH,0H), -
VI'S-242 35 H orerae Qﬁéﬁtl‘%]ﬂz}oﬁﬁgz;l oA, (HOCH,CH, i EIHNHICH,CH,0H).
VIS 065 H 2, 5-_d| met hyl p | O cr.cH,
VIS 440 H - 5-i ndanyl _ _ )
VIS 442 40 &, CHeN. EHRH,0BR.EAPH,C),CNH, and 0

NH

VIS 073- 45 and physi ol ogically ?ccept ab![ eblsgl tsZI tge(r)]«cequ Sal/tazt iOI/et he

i ve substances Physi ol ogical ly acceptable ~of CHm active 5
gﬁtjls;/gn(s:es of t heFuftbermmsdraplds affaitahusefil Sa1ts Wnich o fo b e%rbeqcléfbiz n%h&%gﬁecg ”-g;“e’ga,e
in the art as%3iemen:ammaniimsatsor froldcou sagstarks, io. sabecol thl SngEy B B
'nthe bﬁ? substi:afeéq‘s cturn Z‘lg.nl% riazd heamgsubstjtutbla with, quemal¥la oni i§r{i suclf as
‘A’h: Chscg(r;' ugl gﬁ@ 3 ,;%g}'t‘ﬁt@ (G5 r”é‘ti‘ﬁ‘g{ 1sgb'édd_\cstbmf&iz@mbutal Owophiic aaum;ilf Shis type
ess - e prépare | 8 s3lt o ve it rtgrpa u@sSsalt in
sol ubl e sal t ytendi xratingloufths Ubsuitl CullBhaL S et eraplosslt n
Ca, Ba, Zn, Myganihecient smhtas dizhiotdntiagsé, chiroddt ’Eaé%%; nd metgyl isobutyl ketone.
sodi um sal 1% Inhﬁrfgﬁfzqm Bds ytilized within thd ingentiend by Fm@dted 10PuRGh hian and vet rinary

C

_ f ut icj ysas Theot st by bONBed HIMR Mol of 2 -
substances cofhisog iy CORup Pt nc Tose vl Lories SREHIINGYY
and anmoni um $aEme Ldid %L:RS(M iu(ig alt) cyclghexylamine sait, q;igwob@cyprr@paalednd metal
cation exchangés. e.gbxetd| a8 didbdisHh B T’Hﬁﬁi‘mr Tiécgnssau isgfﬁ "?aSP.‘?ﬁ]ﬂ"hsaﬁlc,a'CNE‘ sali @nd=ginc
this way ar¥ ¥He sal L .Ofw%éggiédoq;i%rg?hk[igenﬁqn .&6d>a>ﬁcﬁlﬁrl§aus§ﬁ:t ?o'rfs’%miQQrthS ent of
have the Sa”ﬁiﬂ?%?gggm%' r3 ggmipistraty ,qr_]:v Rigctidneln cemasrBbIes/itd bhdbRABfoHSE Ll , they
conponent SuChe @eneratly morec%%zg in—acid Io?'ﬁ %)eeg] ﬁg'tgus( lggdnqq'iadfjlmeieammospdaihttﬂe"r&bbﬁach.
salts which can becdaipaisah &thO¥ho %]1 n ic’acid- the ppunds o Rpseph iavényidn egemere
ammoni um saP thgomdfilictane aeahts/ﬁor%lébﬁdb?%%i%atf\}(i)rlg n{?rgggc]irbs Morgansjerayhich peaetratige ghrough

. : ipidcbagri r i ficeuct ur al . : ! ' .

Int he acti Vép.fglJ %ﬁ‘%&gggg gqmug!;w[lleror@allkibB@l_iihinlsf‘ere%&hﬁi&ll?,foréﬂp,' i?gatnxgaﬁy, by
with quater n%lé(ﬂi. or by inhalati he, foxm |of a parmigsutiget prom@rsiah SragiBRG thl de ngredient
can al so be py BaFofnt oPthe rig?n ,?a";" Ug 9 R?r}agb' 'fl fosgrt of tohermaesit4tly AGceptable salt
quar t er nar ys almanain il Bsssaétfonhﬂth fm gﬂjicg c{ ' cef'g;hﬁ%%rr' ch?ﬁabpgamli@ segli-g@idtor
quarternary &dnaviddivam o ah tngestible Rgbsaie {and Sy lgﬁ-?% i o prlﬁie ﬁaﬁﬁg’ﬁ geéz gﬁ ipvention.
such a5 dlchlif Ot e Semokonenoseuiis ekl T
ketone. 20 oinj-rﬁgxtsd? ?' le{s? creas a USRENSIgNs, as lescfoﬁé\hﬁlaﬂont hasabgreall 1igos3Mes, etc.

f or mul at eded OBuallp helabrivl itRIAn ilﬂgg%?)rs ﬁﬁgéﬁ. 0D Ind 99 o5 batween 8.1 and 99% by weight of
prophyl act i.c theseaparkkien, ﬁﬁmﬂmtv@ o) nI for prepar g.oqg ilaendaﬁfqﬁ@jeggqq@g betwgen
physi ol ogi Cap{_lyand(ﬁgé@toabteeara@nts‘.mt&dlba&b ofal 28 rnﬁ.st&rﬁbt ; &&L&@QM ha

di Fft hg;g[ﬂéﬂgﬁzﬁfﬁg&? u{?amoI quh' ﬂg@%%‘g;i?qn;ﬂ;maém;gaw nhvidd _a:rﬁoa':ligj 3
salt, : < Ie lact { itol, h &rah, h,
Tono" and G paie st B T R T sk o

\ us pulp powder, a cellulose derivative or gelatine and also may
fnagnesium or calcium stearate or a Carbowax® or other polyethyiene glycol

ngpéirc:ﬁtion

Fi
id, pulverdlent

50 titanium dioxide, or alternatively with a film formi

By using several Iéyers of the active -'drug,' separated by slowly dissolving coatings sustained
60 release tablets are obtained. Another way of pr

" insoluble substance such as a physiologically inert plastic substance.

65 In order to obtain dosage units of oral preparations — tablets, capsules, etc. — which are
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i ' ' _
ﬁn‘ corrpounds utili zed within the invention are particul arl y useful for
Ei temc treatnment of virus infections, by oral adm nistration or by
ifnfection. I'n conparison with phosphonoformc acid, they are generally nore
dtable in acid solutions, and are thusgl @3 1ygdlly deconposed in the
gtomach. In corrparl son W|th hos honof orm c acid the co ounds of the

ided wi
rat virus et RS il i PRy G i
Rafiriers are gadric jIRSThad) e acwes staRbeO n&rbaGénéacsa UnBiBthé BYEPERAtIDH radc R HIn
e adni ni stserAsdxaropiescafi sugh kromal dnteric icodtings1msyabd mentioved cyiialoda axatacr phitalate, hydroxy-
il lal ation | quph'@ef*UKﬁHU&se ahislates rruchees thosd sqid em&r Hhei fmlec\smpﬁr Hglﬁigafﬂhﬂ’ 50, and
cive i ngr e |na qQund.. or 0 tional

RgIeL o oGS o
ot ohor e BRTLRERS e Mty s
hRr MRCEUL i16 Ralbynats SHalpioialiom fytirddef Eariatasdl oReodt aSiQ 5idn s @b ddcdbic acid,

i Ui d di | uerand oitricaavid, Aok &t iekdnaplec arpenal €, and such prepar ations conprise a-
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R,. R, and R, have the meaning given above and R, is a suitable actwatmg moiety, known per se as a
good leaving group in substitution reactions on actrvated carboxylic acrd groups. Preferably Ryis a
group such as for example p-nitrophenoxy or imidazoly.

45 The activated carbonylphosphonic acid diesters used as a starting material may for example be
prepared by methods analogous to those described above in A—C.

Dlesters of hydroxycarbonylphosphomc acid are prepared by known methods such as

J. Reactlng a hydroxycarbonylphosphomc acid triester with an |od|de or a bromide anion, accordmg to
. 80 the formula: _

RO o -
N \H
"P—COR; + X~ — . P—COR, + R"X

R,,0 o " R,0

wherern X is Br or | and R,, R, and R,, have the meanmg given above. '
" Preferably the reactlon is carried out with sodium jodide in a solvent such as for example
60 tetrahydrofuran or acetone. Preferably the reaction is camed out at a temperature from 20 to 100°C
from 2 hours to 7 days.

The hvdroxycarbonylphosphomc acid triester may be prepared b methods analo to th
described above in A—H. ¥ De prepi f gous to those

A similar reaction to obtam the triester, is the followmg reactlon between a phosphite tnester and
656 a formic acid ester
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two publicdfions above an b Houben- Wyl | %?Q oden der Organi schen Chem e,
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aci d nonohd&? %R 'P?;‘s §5a649é9r

o e A e R e Sl B
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those methods are found for ex le in th® twolibl i cati ons above 30 and i'n

Houben- Wyl , Met hoden der or ganifsch@dfts Chem’e 9}!?"1‘58@:4“@5&!% XI1/1, s.
386-406 and. Band XI1/2 s. 2115725 and s. Hydr oxycar bonyl phosphonr o
acid diestess are prepared by nethods, descrr Bed below in J-N..H Reacting a

¢« car bonyl phospiter R, aat Rphatle eremema@@mrnchba@ dno R}, isen fnent mghaic reSiBud, prefefably@n Reganic
R2 and: R3 hawasouphaucmasdion e’rgﬂ e GHin Anttherexampie ¢i3ilylestes gwups aipioeeany eg*a%v “fge"y‘s“v'.
moi ety, know‘f°g?8‘f_.“‘:§%es‘t’§’r§%';aw Breer datrribrg B Buf: 79res Ghat Alogrsdnmy FaltY’Gha 28k e
activat ed Q@' itioﬁalﬁq’ﬂe afﬂpéphﬂ@;c% g&:lpy“ﬁ%e héurAliZzd Witk a%Hé‘erku&ﬁasff&rexample
exanpl e . p- ni tw MOy oOMOHrBr Qlwdak cékfan excharldee (MG twhedd M is NH or a metal such Li*,
car bonyl phosplabnr €*aci d di esters used as a startr ng material may '
exanpl e be pr epaftedsiby ested gaemt Bay be -‘p RedCPY H@ﬁf'"abme“f’w*v/&a@"\f'

} phosphonic: aci id tnester wnh a ha ne according to the ormula
. R0 o ~ (R),SI0 O
\II -

P—CO Ry + (Ryls SiX —»  P—CO,R, + R, X
oo . R0 | RO |

X is Cl, Br or I and R,, Ry, Ry and 2 have the meaning given above.
Preferably the reagents used for silylation are for example bromotrimethylsilane at —20° to 50°C
for 1/2 to 20 hours, or altematrvely for example chlorotnmethylsrlane at 20° to reflux temperature for
65 several days.
The hydroxycarbonylphosphomc acid tnesters are prepared by methods analogous to those
described above in A—J.
Alternatively the compound containing the silyl esterified phosphonate group may be prepared by
s reacting a phosphite triester contammg two snlyl ester groups, with a formate ester, according to the
60 formula: _ . . .

| _ - (R’.r,sao 0 .
' -R,O—-P[——OSNR,)',], + R,;—CO,R; — - P—CO,R, + (Rg)sSi—Ryy
_ oo Rzo / ) 3 3
15



sters of | hydroxycar bonyI phosphoni ¢ acid are prepared by known met hods,
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dr ol yzabl e phosphat e ‘ester "gr oup. For exanple 1t may have t-he meaning
en Rl andsfR MAIR,iHavdTRig héuningXgheR! aBolee The Fatibngie eifainey twoduht the tnterd\eaqayl of
)| gr oup, benzgtivadng agestsi knaiwh e:ea# rt rm homa@!@repfaii'tcyw'ﬁ hed Pb%t@lsr mples of such
arried out wmﬁhfa’sb&s@ssfﬁ’eﬁ @‘ié" ée"ge' and H.

loti
i uncar bonat'@si‘f’é '"§:d'8 edh " 'saéi’ &oﬁ r&gg,@,@d tyBlow in

Dl err] frqm,geﬂt,dg roxycar onyl p osp onlc aci d
 ester may be prepared by nethods anal ogous to those 25 described above

A-J. L. Aquedescting iydrbaysarsongibhasphnnity asid/mandi® ester withh aip peerifingbalide. using a tetra-

‘§ester, contaviinmgnigmealisag § catalygtegdeeriog 1 HMSiERBIRIL e group -according to

s for nul a:,,30 [err] 35 where R2 and R3 have the rreanl ng.gi ven above and

dis an inéft organic re | ° pre erably an organi r} p such as for _

anpl e CH3.  Anot h§ -Y! aLS A fo | & (R.).N* Hal~

# y! di phenyl silylt —S:%ﬁéq ;m/vvn ha\ﬁr"e {)een QP)SN P-Qgéﬂﬁ G‘Hotrz"es et .

|® Bi ochem stry 17 (1978 RX¥68 as_phosphate ester d Ovatlves 40

gionally tTe fornmed phosphonic acid group may be neutral I zed with a base .

@h as for  exairla g oF I §, 6 R\hive te masalog gaen droveardlfy ralk&lMS)rdueMraefquar@'e
err] or a nebal. n}pmiwl m—mxﬂlawhepwlktdn-m Pesifergty 'V eQQFéY‘ geaction is

grfpup may be oRaref xtragtime tignas ? ar. |ve lon Pair |
‘trifester wit¥ %{‘"ﬁ °8 %g's‘écé%?f? f"ﬁ%,gt g‘zﬁ'{fw err Odgégré:(sug oup ay be

ol and R2, Ry have the neani ng gi ven above ' '
N A - M*0 O .
‘o | | - \Ill—CO,R,.

al
”g
2
L.

adonl= Sadad-N-N- F

-‘j;

f-*f-*—"-r'pmor\m: -

R,O

. where M* is for example NHY or a metal such as Lr+ Na* or K*. .
45 The synthesis of hydroxycarbonvlphosphonic acid mono—P esters are descnbed below in ‘methods

O—AR.
Monoesters of the phosphomc acnd group of hydroxycarbonylphosphomc acid are prepared by N
known methods such as, . . :

50 0. Hydrolyzmg a hydroxycarbonylphosphonic acid triester accordlng to the formula:
L M*0 '
\ll : \ll
P—CO. R,, + 2MOH —_— P—CO‘ M+ + R,,OH + R,,0H

RO : R,0

55

wherein M is a cation such as NHY or |.I+ Na* or K* and wherem R, and R,, have the meaning given
above. R,; has the meaning given R,,, and R,, and R,; may be the same or different.
] Preferably the reaction is carried out in water at 20 to 100°C for 1 to 10 hours. B
. The hydroxycarbonylphosphomc acad triesters are prepared by methods analogous to those
descrlbed above in A-—J.

P. By the stepwise deesterification of a phosphonic acid trisubstituted silyl ester. group, and the
65 carboxylic acid ester group, of hydroxycarbonylphosphonic acid triesters, according to the formula:

AR




e reagents used for silylation are for exanple

br omo T yl silane at -20 to 500C for 112 to 20 hours, or alternatively
Jor_exe chlorotrinethylsilane at 200 to reflux tenperature for 55
‘Sevéral :i@#ays. The hydr oxycarbonyl phosph&nﬂ@"aamf triesters are prepared by

et hods ‘anal ogous to those deggrihed above i Altematively the
corgound:cont ai ni ng the silyl zes\ﬁerlfled ,.p@oéph\qnate group nmay be prepared
by reactlng a phosphite triester mob;apuﬁ.g tV\DPS-Ld:(yzh LOSRQISIQH oups, with a

formate ester, according to.the 40 for.nul a err] -~ 0 003 275 R2, R3,
R6 gnd R10 have the neani nifes®Pen above. %rabl ‘Iaﬁfe phosphite is an
ester such as for exanple a bis-(trinet hyI SI ed) phosphite triester.

These conpounds can be prepared by nethods khow? | per se. For exanple the .
synt hesi s of ‘propyl- and hexyl - bis-(trinmethyl si P)LL()@j‘IOSphI tes are described
in T. R Hermin et al., J. Med. Chem 20 5 ~@1977) 660. M Reacting

hydr oxycar bon 0s o | cid. m)nocar box: I|c esters according to the |
formula: [err]] 5% ég&gﬁg’h '"? givenRbavP-Agd e slH esishgaup 'FfPég?’é%{Y:PQE?HPF%"" as

‘performed throug efhyICSiI | Yo fis Bfetd EoREE WitR Watd? \WHd RS fredCactd
t he phosphor;ylpwferﬁm egr‘wak ' UQ N 9 rtﬁ?e&@a r@ﬂ*t) Odr veithCdh E@Reglﬁctﬁ?saéﬁ'&‘hpalz
‘descri bed for! £L0byr NI_OHA SI ot| n | n Synthesis 1977, 737 and

Sel i ger and H K6 é’F’bP’FY" §’°P?|' PF%‘*'E!?%F‘M"S"L‘WI ‘BEW@‘ at Qllé‘ t"a"zedw'th'
Products 32 (47 m %Mﬂ}?}f@gr‘% 78S oaﬁvi@f\@ 0, or MOH.
nonocar boxylzc acct&ﬁpoaﬁ ﬁt%ﬁfnb ified phosithohRE BRUS may BY pribardd®R khdwHmethods
hydr oxycar bonyb plassipéoini rtetise dateao- P.ester w t h an esterifying halide -
using a tetra- al k | ammoni unsalt as a catal yst, ‘according to the for mul a:
25 [err] Hal % eB pPve deesterficatinn qkshm'v'eanerbenmrﬁra@uglof/ew i) beezylgmgaonyl-
is an al kyI € pRhanal, afrorgingstg the, oEmnEe - butyl, n-pentyl, n-hexyl,

n- hept yl n octyl . rEtsbergbiy n-heptyl is uggd and preferably the
reaction |s perforned as ahJextractive~al kybati ot\jps described by for
exanple A Brindstromin fpa‘i@icﬁy Pair 35 B«t—ﬁﬁdﬁz + (Rg);SIOH
(Apot ekar socj et et en, His Sweden 1976) . AIsto(s descri be he phosphate
‘group may beée transformed ‘0 a salt M0 0 40

[err] where Mt is for exanple NH+ or -a netal such as L1|)+, at or K+. 45
The synthesis of "hydroxycarbonyl phosphoni c acid nmono- E)eﬁt e are descri bed
bel ow i n nethods O R Mnoesters of the phosphonic acid group of '
‘hydroxycar bdflyl phosphoni c acid-are prepared by knovvl’ﬁv| t}pds such as, 50 0.
"Hydrol yzi ng a hydroxycar bonyl phosphonic acid triester a\qlordl ng to EE
fornula: [err] wherein Mis a cation such as NH+ or Li+, pNagopa+ CH,
wherein R2 and R12 have the neani ng given above. R13 hasfthe neani i ven
R12 and R12 “dnd- R12 may be the sane or different. soRO PpPreferably the’

reaction is C%’f sq‘\ﬁ-l %PL rde&l ¥"%R §£ foaan%QIetLp' I‘la OQQ fa%! Rlarfd(h %Qveh%"ﬁwﬁanmg given above.

The silyl ester group is preferably a group such as descrlbed above in method L.
“The benzy! ester group is preferably hydrogenated with a catalyst such as for example paliadium
45 carbon. The free acid groups are converted to their metal saits by the treatment with a weak catlon
‘exchanger (M*) or with a base such as for example MHCO,, M,CO, or MOH.
" The s||y!ated compound may be prepared by known methods analogous to those. descnbed above
in L. .

50 R. By the deesteriﬁcation of the bis-sihjlester groups {on the phosphonic and on the carboxylic acid
groups) of hydroxyqarbonylphosphon‘ic acid triesters according to the formula:

(Ry),Si0 O . M*0 _ _ _
. X 1) 2H,0 \||
88  P—COSilR,), T P—CO;M* + (a,),s-on + (R,),s.ou
N RO. R0

_ R has the meaning given above, R and R, are inert orgamc resndues the same or different, preferably
00 they are the same and a group such as for example CH,. The silyl ester groups may also be for example
butyldrphenylsllyl groups as described above in method L. M* is NH}, or a metal such as Li*, Na* or K*.

©  The silyl ester groups are preferably hydrolyzed with for example water and neutralized with for
xemple .a weak cation exchanger (M*) or an aqueous base such as MHCO,, M,CO, or MOH.

. The bis-silylated triester of hydroxyoarbonytphosphomc acid may be prepared by methods known
per se, according to the formula: ' _

17
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iﬁhy,droxycar bonyl phosphonic acid triesters are prepared by nethods. .0/5

iFogous -t o those described above in A-J. P. By the stepw se - R

g ‘erification of a phosphonic acid trisubstituted silyl ester group, and :

t 1165 carboxylic acid ester group, of hydroxycarbonyl phosphonic acid :

t{iesters, according to the formula: 16 Q08 @¥5 275 [err] 10 R2, R6 and

have the neaning given above, and the sil )?:3'[ e§ group Is preferably a

4P ?uohb?s_ .ﬁxgﬁpllfeg_ a_b;)‘ée in nmet g,;d hL]':I' &*Tringgt hyl silyl ester group

Iireferably hydrqlezed ki) Matal-c826RrY ree aci Og8iR, )] ¢ (R,ESiHal

bferably convertedl to a salt by a weak tation exwange?w(s‘m) or with an

,O:Js bgsgssuch as.[e_lrr] The -cargoxyl I C i’iCi d eROer group is preferably _

ffol yzed in for. . ter, an %‘?.U”f?-. in;eég with a weak cation - .
| , of |, an a ve the meanin . - . :

{fenger (M) "Bre fﬂ&:@m loCis b EUA bR a0 R Coxambll wBisitreitlylshiitatid PNokphite

'. et al  suchies@r. these @mp&lind&K car’be preparbd B3 BesafitsedbBYedinnl NG t he : .

Ir ?Etegr: Lwﬁgt ﬁggsrbbfgahae gigdnsgm{aﬂy beptnpaa'pduamd:_brdm-ﬂonp?vfpmglahodsf ash _

28 above. Q . e stepw se deesteri ation of the

3I _dand {oentZﬁl ;estglrhl‘gr oug g‘g %&i}d*gpﬁéﬂﬁmﬂifséx—fégﬁﬁhéﬁ - phosphonat e

yaing to- E'Oh_'éhipgiv above. _ | - .

| 35 [erys -48 Mréa&ic{ﬂl capieddutTHdel anbytibusasndititns Qe piafeeablyl aihasdNaech as foréxample

11IR2 and R5 Navdimiettglanitianis ugedjiov eapturing \the reléaeedshvdipgers shierideFhg fgadtign is preferably

biler abl y a gramied auinendreripelventisprtips 5 vamAie tolugpe R gther. atfprexpmpls ;10 g5 for 1 to

Dl i s pref efdYShydr ted wi. | (acid6Pd b fared by kno
Do o 45 paploraffle 887 03" Gtolht bl GPhY AdarBHOMh A aol S Bbred by known
I by the treatment with a weak cation exchanger (Mt) or with a base = -
| as for exanpaepes hjdraliss ofid yidabeciroo phoniceagidbteiestere pantaining vq Filyl psterified
pds, anal ogwsehanetetdmeype. acorsdied FHEE fBTWA in L. 50 R By the o
& erification of the bis-silylgster groups Qﬁn the phosphoni-c and on the
x_yI ic acid groups) of hydroxy‘par bonpjgphosgheni ¢ acid triesters -
: “ ding to the fornula: 5§Rr,),si0l,P—CO,R, — [HOWPI-CERNA(RKEOREANI Ng gi ven
;,‘,- E;S alngoRZgare megﬂh organi’c ;ie_m dues, thehsarre or different, :
fhprany RL 35 R dve tHESm A0 aBbvlFPsHEBrasiy RDisASr k&thpl€ BAThE silyPéstdr derlVaBves
g ester 3t ofu Saisahe 104 mnﬁ@u&damw@b@rmghamhwé&wgnTmmm}/ps as
1 bed above .i noprishdllycthé .forivied i phoddHenioraciel grexpal cas Uehneatralizpd. Prafareblyrthey-may be
¢ Bi |yl est emeyraizedovitiracwask cftion gkghgndey 4 bprwithass sush %M%%M&%%MM&M‘HI

¥ al i zed wi PhAFPRLALE " N KT e o . : '
@ such as¥err] g’%@!*’s‘? %ﬁllgﬁgﬁfg%r+a§&eggr%q%€e%%§é?%%%:%%gﬁ{ﬁﬁgggEini c

@ may be prepared t®,0oeithods known per se, accorging to the fornula: 1 -

i

-
Bl
¥
!;
|

B
(1
¢

/P-—co,R, + 2 HalSi{Ry), — [(R,),SiOl,P—CO,R, + R, Hal + R, Hal

40
R, 0

R,. Ry and R,, have the meaning given above. R,, has the meaning given R,, and R,, and R,, may be the
same or different. Preferably the organic residues of the silyl group are as described above. Hal is C\, Br
- 45 or | and preferably the reaction is performed at —20°C to reflux temperature for 1 hour to several days.
The hydroxycarbonylphosphonic acid triesters are prepared by methods analogous to those
described above in A—J. ' ' A : .
Another similar way of obtaining the hydroxycarbonylphosphonic acid triester is the reaction
according to the following formula: : '

| ]
(R,,0)4P + R,,—CO,R, — (R,,0),P—CO,R, +R—R,,
55 wherein R,, R,, and R,, have the meaning given above. | . ' o
' Aiternatively the bis-silylphosphonate esters may be prepared by reacting a tris-silylphosphite
“with a formate ester according to the :formula.:_ o
N | . o
R}, SIOLP + Ryg—CO,R; — [(Rg)ySiO),P—CO,R, + (Rg),SiR,
Ry, R, and R,  have the meaning given above and ﬁreferentially the organic residues of the silyl group

~ are as described above. Preferably the reaction is performed at 20—150°C for 1 to 25 hours.
65 B The tris-silylphosphites are prepared by known methods, as described for example by Herrin et al
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: . % -
err] 5 Hal is A, Br or 1, and R2, R6 and R7 have the rreanrng (?é

(=
o
-A

.-gi vel Preferably the phosphrte IS an ester such as for exanple a
bis(; et hyI silyl ated) phosphite triester. These compounds can be. prepared =
. as, 3t i bed above in L.- 10 The had)dOZ2¥8 silylesters nmay. be pr epar ed
acc ng.to formul a rr]..R7 _has the nmeanin The
reacti-on is Ea’r ﬁegdc'?ﬂﬂ 28rf51§ 17 890, for ecPrensrticn |°6Hg“g'ﬁ?fﬂ"'ﬁ'ry'g$'8?p§5?y a base

such as for exuapg Met&rdldm&xmm,ryraﬁogpﬁodré 86ld vidth KAIRIhUEdedtids R cor@ihg a8 esL

hydr ogen chl fofmle. The reaction is preferably carried out in an inert

sQl,vent sueh as for exanple toluene or et her, at for exanple -10 to 25[err]
for 1 to 25 hours. NMonoe&i®rsQof. the car. boxylr group of -

hydroxycar bonyl phosphonr C a\hﬂi \r edy Byp__r&y\ﬁl 28 Jreihods, such as'S. -
Aqueous hydrol ysis of a hydrexycart ony phosphd’nr c &cid friester, containing
t wo eryI ﬁ:sterrfred phogpgonat e groups, accor di ng to the forrrul a: 25 :
0 [err] 30 R3 and R have the neani ng gi ven above '
Preferabl y Rﬁ ?’Ur SQ e
For oxampl e T o e S B0
Opt i onal |-Y1st aﬁ e 3320'105 e g et AT

Preferably t hey omyndne tecphosphbhiz acld \gtoups mav\oakemﬁzemrvremhalgerak (:Mb)\ e@¢hanger
with base sutiW)asa pasershichoas MHGE:t MICQ; 0e MOkSs tsed. MNigforerarhple Nmaorametilhech as Li™,

phosphonat e Bf's2&K1: ed according to the f -
Pt R Bocapa e oSSRl SR e mBr B0 eIt (i mbRer FaHr o tose
given R11 and R11 and R14 may be the sa_me or different. Preferably t_he

or gani c. r esi Hulgiregenating dibiehzyl. agyloayserbandphesatdeswpidingdo alipofeenulddal is C, Br

45 or | and preferably the reactjon i's perforped at -200C to refl ux
temperaturg for 1 hour to sever days The h¥dr oxycar bonyl phosphoni ¢ aci d
triesters are prepare tdose, ed above in -
A-J. Another simlar &/a f obt ai ni ng *t he ﬁ'dicfr oxyégrb pﬁ@’sphonr c acid
triester is the reactron according to the foIIovvr ng formula: 50 O [err] 5s
wher ei n- RB?? R be EIré"tF,;!ﬂ'"g Eag‘ealtq\%?rregnr n | ven above ,:tl 'taglrrnatcgr\tl)(erl‘ %pt'grne"vthe .
bi s-si |yl pfio e
tris-silyl phgg& éi%%ﬁeggég? %.tra "‘"’e Jé“o? mha! fubh
"R3, R6 and RA@L»havg drhe meani ng gi ven above and prefer entra y t he arganic -

resi dues of t he Tbe hydroxyratbauyiahasplaniceesciriediersl mab be erepitee be mathoys ratlegowao tthase
i s perf or n¥fddesericed apowyis Aoy and B0 25 hours. 66 = The tris-silyl phosphites.

r are pr epar edvbﬁ’eakﬂﬁvﬂd@\tcgﬁgﬁwph%&hgﬁi?. %Erh Q‘ﬁtq Jn@aeﬁ&ﬁ%hf’?dep Xsirléeg 'téltrgalﬁy;lan?ljnorﬂtﬁn

salt as a catalyst according to. the formula
“0  [RgN*l, (-0,,—CG0;] + RyHal — [(R,),N*‘l,[z-o P—CO,R,| + (R,)‘N"Hal‘
. Halis CI Br or I. R, has the meaning grven above and R is an alkyl residue, such as for example n-butyt )
n-pentyl, n-hexyi, n-heptyl and N-octyl. Preferably n-heptyl is used and preferably the reaction is
performed as an extractive alkylation, as described by for examplé A. Brandstrom, Preparatlve fon Pair
45 Extraction (Apotekarsocieteten, Hassle; Sweden (1976). : ;
Also as descnbed the phosphonate groups may be transformed to a disalt
o (M*-0),P—CO,R,
where M* is f_or_examble NH,* or a metal such as Li*, Na* or K*.
W. Reacting hydroxvcarbonylphosphonic acid diesters according to the formula:
\ll ll :
P——CO R —_ lHO),P—-CO R, .

60 S H,,O_

R, and R,, have the meaning described above.
. - The preparations may be performed by procedures analogt)us to those described above in S—U. .
? . o 68 Optronally the *monocarboxylic ester thus obtamed may be. neutrahzed with a weak cation -

.._-;.._‘_. . _.. ’ . . 19



0‘1‘)03275 in 3. Med: Chem .20 (1977) 880, for the preparation of =~ = (o1
“tri.s(trimethylsilyl)phosphite. T. Reacting triesters of . o :

Hfdy oxycar bdnyl phosphoni ¢ acid with hydrohal i de acids according to the
_fmglJ/'a: 50 10 ° . 0003278 ~[err] R3, Rl and
{4 have the neani n%‘}a’i_ven above. X is Br or 1. Preferably H may be

d .
ded and the FERRIS LMY bagecuEN 3RMILICOme Mafe,fas MAkH M is far examle diH berta metetsuetsas

: o A : ) - : _ .
gt hyl ene chl or'i’ §fe S catfohfibitos "Sﬁ?i dfsteRITRG b8 bHbSred b Qe Ob el Llein 1.
fanpl es of the P'ﬁaﬁiidhrbfrfﬁééte@do d 2 ohypHok oﬁ@'ﬂaaff 'gé‘gg% dgsré&%‘{aé%f At
OLS 24355407. Optionally the phosphonic acid groups may be neutralized.
leferably a weak cation excha r [er;& Example Yase such as [err] is used..

nge A
-i's for exanpl ¢ ghl [(855 ]'no%s ofli t iygfgﬁrb%? phee Fa ?éﬁg‘eny' .este; ﬁm’ Chem. Soc. 78 o
Q%?B)Od?nh Q?.ﬁ;%fg.gé }n%l%e}n le velﬁtﬁﬁ%{é’% g??ﬁ%ﬁaﬁaﬁp?u;c}gs

h?’eon%:I .r'
dr oxycar bonyb _ .frj%y 8 s
Hal ogous tio dvhaibt. 20atilecsmigoh&ls ﬁ&euﬁapbﬁ_t 'irji'/ 0gi
benzyl, aryd eridenrdvekisis bhaesliesd aboouthgraghy (PeHdEEIner B8l OV 17, 250°C) shows a
(125 [err] RPIaeelly purerompeng (3i9p&h NIMBKDCI36: 6.90—P(38f lwltbley). t he react i on
Ry be perfornmed with a catalyst ' such a‘sg-al_lﬁgi um car btlzn. Opt i gnal ly the
hosphoni c racid groups may.be neLali g ,a,gn [,ﬁ,}g% nhtd€Y May De . o
Wutralized wit h2%0 @K moR) bfasthyedigRRNBAGsph dgg'.:;vg‘ 'ﬁ',ﬁolgaﬁﬁwﬁﬁgm%n{‘gg Whre
- for exanplheatrgat G0° qvereight| Valatiscomponsints, wdxisievapératéd in vEER (0.3 mm) at 110° to give the-

s i R R G o aiou e 5
dr oxycar bonyl phosphoni ¢ actd W th cane¥PErYs Of Hgstea of aaesphateyypeid-

ftraal kyl anmoni um salt as a catal yst. acgghghé8g to. the formula 40 -
#rr] Hal is d._Br or 1. R3 has theEwgattprglyighasphiteabove and R8 i s an alkyl

o The synthesis was cafrie the me¢ cri S. Griffih | Buageat JACS 78
si due, s cCarried gui by the scribechizyxB: (S, Griffihepd % .
| e s B e e e g
Brformed as nadrs @xard R EbIN Soldd Yo 28129 (0¥F rﬁ?ﬂﬁ&‘fr v %@g‘%ﬁ Y. i absolute
flandst rom Rthepalriat i7éeml of djahdxankb Thi infiaGlel Wik éﬁﬁ&t& brit Qempdr&t ﬁ%vegf?g‘iii The
leden (1976 pyridi “gb Cb!%'i@eswﬁ'b@d offt 4nd wdsoshech Mt doy e, Mey sdl@nt wad e iees
i} a disal ga (T5 mm) on a rotavapor. The residual oil was fractionateédcby distifitionan keuo.The draction
; ofF' g at 138—165 ]
I

o ! ) . =~ 28
| B Rl e e B SRR T e
dr.oxycar boxgogune:sIvan UGTHQH]), é.‘zﬁﬁ_,ﬁ{@ﬂ R4%01 irﬂ&.ﬁﬁ&, ﬁ,f,ff% Tdon. ﬁ,mcm .
[err] 60 RQS@LMsm.z_mmezomameamamgséesc_r| bed above. “The preparations
Jay be per¥or medreRiraiien ebdienters of hedrayeaonyiphasbiumie atieiscri bed above in S-U.
: Optionally the: nonocarboxylic esEgrrnp‘ehkls obt ai ned may be

geutralized W t h a weak cati 0Rqdidm phenyl phenoxycarbonylphosphonate .
' 10.7 g (0.03 mole) or hydroxycarbonylphosphonic acid triphenyl ester and 50 g (wet weight, 0.09
40 mole of Amberlite® IRC 50 (Na*) were stirred in 100 mi of water, at room temperature overnight.
‘Ethanol was.added and the solution was filtered and evaporated /n vacuo. The residue was redissolved
in 25 mi of hot ethanoal, filtered and precipitated by the addition of 300 m! of ether. The precipitate
(6.11 g) was recrystallized twice from i-propanol to give 3.20 g (35%) of the title compound. Analysis
_ for C,,H,,NaO,P. Found {(calculated): Na 7.8 (7.7). Molecular weight by titration: 305.1 (300.2).
45 : : : '
: : . Example 5 : " :
. Sodium phenyl phenoxycarbonylphosphonate ' :

3.54 g (10 mmole) of hydroxycarbonylphosphonic acid triphenyl ester and 0.80 g (9.5 mmole) of
sodium hydrogen carbonate in 10 ml of water were stirred at room temperature overnight. The solvent
50 was evaporated in vacuo, the residue was extracted with 50 ml of ethanol and the ethanol solution was

filtered and evaporated. Yield 2.20 g. T.l.c. {silica gel, ethanol) R, 0.74 Analysis for C,sH,o,NaO,P. Found .
{calculated): 8.2 (7.7). The compound was recrystallized twice from i-propanoi to give 0.31 g (10%) of
~ the title compound. T.l.c. (silica gel, ethanol): R; 0.73 (single spot). By t.l.c. {polyethyleneimine, 1M LiOl,
molybdate spray) the compound was shown to contain < 0.5% of trisodium oxycarbonylphosphate.
56 Analysis for C,;H,(NaOgP. Found {(calculated): Na 7.9 (7.7). Molecular weight by titration: 297 (300.2).

: Example 6 o -

i Similar to the description in example 5, sodium p-tolyl phenoxycarbonylphosphonate was also obtained
i) From di-p-tolyl phenoxycarbonylphosphonate yield 26%. T.l.c. (silica gel, ethanol): R, 0.61 single
oo " 60 spot. By t.lc. {polyethyleneimine, IM LiCl, molybdate spray) the compound was shown to contain
1 : . <0.4% of trisodium oxycarbonylphosptionate. C,4H,:NaO,P: Found (calculated): C 52.42 (53.52), H
_ 3.95 (3.85), Na 7.38 (7.32) P 10.10 (9.86). - '
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, eﬁxchanger or with a base such as[err] is for exanpte NH err] or
h as Li+, Na#% or K+. The oxycar bonyl phosphoni ¢ acid diesters nay- !
ed. by met hods described above in J-N. Preparation of triesters of
r bonyl phosphonic acid. 5 'Exanpl0e003-2¥8oxycar bonyl phosphoni ¢ aci d
\ph’e yl "ester 7.87 g (0.03 nole) of et h;@xa/& enyl phosphite (B. F.
' -and A Burger, J. A Sekium(§LedthoxyBheny ﬁ SHdongipiiadhdrld 9- 39 g (0.06
mol e) of freshly ds.3td [41emmpleg oy bthgiNp-aiethoBiph@iyE pNERBR/C BRosphonbielbmy 13.5 10182
over ni.ght. Volramplgkeofc gtnenmls-lmo eveea/ namgd amatmmheretqf oneatlreorﬁ tgmperature
8% ‘of the tq"fwht:

( Q, gpgrat e as added dropwise
chromat ogr aph, tEfe‘F EJ fa@t& % ‘2 ’s’g@%“ é%fmzz; and
pure conpound étl?an rhte® il mRe *00 ml of water and was
phenoxycar bo n)dxpkmeqohmEk 602}9 aﬂetger(ﬂ.e w]atdfrﬁﬁss) wa& e\abdiryﬂed i mqnmé@bryisphqe B Iirk)EThe
and .31: 3 g ¢d.resigne|vens tfe#t héh 50 me@banm h!aiil'e ethana ah@gre. Gﬂxtm was (itezed W hile still hot.

over ni ght . vm;aw'fq oot 5,, t 3 ¢th E';Cs' @oet ndathe I‘l%f’“?d":s
give the titl g g ‘fq 0% i %{EXV st“ y X
1510, 1300, 11844 ﬁ' edvon &t&'«me ﬁeﬁ% d)fm 'o acrystalhzeg

synt hesi s ofs ttWiceSrben&r@Encpltmawmsﬁly&m IodsodEXﬁﬂﬁ) ﬁo plen !}Hhenoxycarbonylphosphonate
di-p-tolyl phos_?o‘mvﬁle foTi¥G.HsNa Q&?egvt@d\ﬁmut;mdr |N§d7 50l *Emrmism)w titeasion i383 ¢330).
by B.-S. Giffl Wé%ﬁaf? havity grving.

el, Spr;
of ethyl diph mbeltw?]en 'g ng gqf‘ th $W?und
phosphorochgpr otez-;mmgéglé"% ry hexane s °n stlrrln and

over a period of four hours to an ice-cold solutlon of 29 27 (0 37 nol )

of pyridine and 18.00 g (0.39 nole) of. ab@#mleset hanol in 175 of dry -
hexane. The ni XiiP e‘%ﬁ% deseriptiop dn gxamplofy AL Fé'ebx}é’P?n°@f?P'b°m1'ﬂé‘°sph°"afe was

pyri di ni um ghl or | A j pEhibeh Ry émg‘,’r} i ﬁ@pﬁﬁ S5 Yield 36 ¥ D RXBB8 sindDSoot. B

sol vent was ranmoyae Fodnd aﬁééant%ﬁ 4 o QOnt@inl Qtomanﬁrins&m o aﬂiéa\}sl:‘%bdh:natey
‘was fracti onatlebgmm A0l {CQX 1490, 1 270, 409%. 910! Reedfaragion bfomorbestérs dithydftoxycarbonyiphos-
138- 165[ err] O’hewcﬁﬁ#\l\ﬁs‘hﬂzemqsemﬂwctdogprél d 74.5 g of a col ourlessoil

(69% . n[err] Analysis for [err] Found (Cglcul atged) 'C.65.61 (66.20), H

6.48 (6.20) X P 10.47 (10.67). NMRehfdsbiuh. ea gony,‘;Lgmtherr]) 2.20 .
(s, Ar-CH3), 4. 20 ( @06t (®d mniole I dipheng) ethoky: PphcSphbhate ahd19.06@tF 108[NENEOH were
2980, 1610, 1B5k8ted iQ@ﬂqx fﬁﬂ.?ﬁqurlﬁ@@pluﬂﬁﬂﬂas&iaporatedqner aihd the pddudt wsst redissolvéd in -

hydr oxycar bomf |pﬁatem ethaposHf gontamunated wuth some trisodium
e R L e
~acid tri phenylan nﬁ@eﬂ&l\/@pf-} i ocedur
(Na+) were stit rgad 0. 80 é of(b er\&ﬁﬂu@ddﬂunﬁbxyﬁ:ﬁﬁéﬂytpﬁ@ﬁérﬁtd,l hﬁal@%efbﬂc MHNa,0.P. Found
Et hanol ‘was adericulated} G 39 5GHUIT). bl .8RI2.06). Nad BES (LHEBIR 563 Hi2ehd). iEquivalent weight by

The resi due“adiraieniii2dd 4@ y 2ic. fpolyathyigy nAMAICl. molyhdatecsgraxhthe compound was -
precipi tated BY°YHhE SHEHT i< 31151)9@ e °§1’ca%’;¥§" % ecipitate (5.11 g)-

was recrystallized twice fromi-propanol é,@mg;,w@B 20 g (35% of the title

corrpound Anal Aricgodsan thecddstriptibn innekahpial 3; pltelyiatisodiuiaoxycatopylphbspholvie aad | padpared
wei ght by tisratiam 304719 'ézoo'rfz)olel @-pmu henokyc@boavighe 8;;12 {(0°C 1 hour, room

prenoxyea bonvf&t%%ﬁ LR LR T SO
acid triphenyly; ﬂs‘? Na O,P. Found (calculated): C 36.77 (36.94), H

2.71.(2.71), P 11.87 {11.91), Na 1750(1768) NMR (D,)a 4.61 (s, CH,), 6.90—7.28 (C,H,). IR
50 (KBr)cm" 1610, 1590, 1220 1080, 910 _

Example 1
p-Methoxyphenyl disodium oxycarbonylphosphonate .
16. 8 g (50 mmole} of ethy! p-methoxyphenyl phenoxycarbonylphosphonate was starred under an
55 atmosphere of argon with 12.5 mi (82 mmole) of bromotrimethylsilane for 5 hours. Excess of bromotri-
methylsilane was evaporated in vacuo (0.03 mm). The mixture was added dropwise to 100 mi of 1.00
‘M NaOH (0.10 mole) during 10 minutes. The stirring was continued at room temperature during 4
hours. the mixture was extracted with 3 x 76 mi of ether. The watef phase was evaporated in vacuo.
“and the residue was dissolved in 50 mi of water. The crude disodium p-methoxypheny! oxycarbonyi- :
. 60 phosphonate was precipitated with 500 ml of ethanol. Yield 12.1 g. It was contaminated with some .
- trisodium oxycarbonylphosphonate. It was redissolved in water (50 ml} and ethanol {70 mi} was added -
- slowly. The small amount of precipitate was discarded by filtration. Ethanol, 400 mi, was added to the
solution and the new precipitate was collected: vield 11.1 g. Analysis for C,H,Na,OP. Found -
{calculated): Na 17.5% (16.65}. Far further purification it was precipitated with ethano! from a water
. 65 solution two more times. Yield 8.3 g (60%). T...c. (polyethyleneimine, 1M LiCl, molybdate spray): R,




|umhydrogen carbonate in 10 mM of water were stirred at room
ghmper ature overni ght .. The sol vent 50 was evaporated in vacuo, the residue
fs extracted-with 50 m of ethanol and the et hanol solution was filtered
phevaporated. Yield 2.20 g. T.l.c. (silica gel, ethanol) Rf 0.74 Analysis
: \[/err] Found (calculated): 8.2 (7.0)003H78onpound was recrystal I i zed
ce fromi R0 fthette o o

(57 Q‘ﬂ S 91 s%mg stem ‘compoynd, w. ﬁ
fca oo AL e i oS e Ry e
1], ol ybdssaz 5P, vy ) 6180¢1 &.65ONNIS YaI223. 1R ker é -'¢ 950G2N B1: 1048029
od| um oxycar bonyl phosphat e. ‘55 Analysis for [err]. Found (cal cul at ed) :

] (e Seset coples "pe,,g el ,,o,,a%%m R RTPHORHE
s al so obtain h
5 | 2 S( Sili &Lm(;é;?ter vﬁt hlb")pF . Burﬁ %ﬁ%ﬁ r@e AN 9.’%#3*‘&3@5&%?#& glgr,‘(%ltatlon

Iyet hy| &h@iSt siegle fnot. By tl.eh tniutoem!spaags)mhtue tq conpainl R .45 6f tesoaivm xcarbonyl-
ntain ;  Pbosg ‘H‘%eoi“(f( fewdi %)398%’(?095/!?3’4%59%@% [err] Found

enoxycar po Byod phnba abrepdudd wag) etikiatéd ol co tamf< GHROF tridodibrh cb @ihbsphonate

re stirred! P84, 3<9tm)sphere of argon at roomtenperature 5 overnight.:

latile corrgog%,@,%gﬁu,g &%&pﬁoh’a@&“o (0.3 mm . The residue was
th

ded dropw se &vew etﬂylFSeihdiéh moﬁylpﬂogplﬁn%t?IQ@?%qn@wg@B lu?g{ d s]pot §f€'
t, 120 nekthe qonnpd;ﬁﬂs whas eftimagddad cortthie <0.4% WF Gisddem %Wcarlb&dﬂpwﬂ:h&b

n exchange w 4zlxt’épe'ﬁ> fcalpiateqin® 3928 IR9A2MH 120U &H). Nari®. ﬁﬂﬁAhHLOGIk&m
| vent was g" geﬂzéorﬁ% gggggopﬁg'*regﬁwe’ f8s— 13 LeH: VR {BriemOb 1600 ¢§0).
ter and was extrac*te mM of ether. The water phase was.
eYapor at ed a#l) 4-@eetuERknT faktinCoxyErbbnPPlosphbiste 10 . resi due was treated with
280 m of absol &ram BOigl() mtehdl‘mdthw.n-dcétﬂﬁheh‘yl)ptmﬁdbhmycﬁdbbﬁmeﬁbhmté $nd3.09 d
'h; t. 1.30 g 810 ’E’F‘;) ‘éépm‘?ﬁ' EH#H&H AfWaﬁ’efﬂfaICt!@r%desebﬁbrOWMMWﬂalam wageyaporated

: her Was a d Ldpu 55%5% rét’ure Umﬁfp:r ‘:(\;fﬁ(ﬁé“ % egr(m;'égntn \:Tg“ecoiq!'f
t t

henoxycar bositphoaiaheatioh 5c csé:pgaeny nV\@&carrtﬁﬁWHI&Is g plations EGD 86!

b give 5. 44Byt.l.c| the gerapdund vasestipuatedfto ednajnnSa-mesl djmodifnm%k\}camanmihbsrmbhﬁtedlMR

h et ha%l (D20} $: i8Il 237 \ad 810Bi(daubiletspd PHif. EH.f IRJKBiCc?:J 15280137001 210y 2080

§ t
SRS wﬂ%ﬁmf%ﬁ%%@% fc?@%? RYSRRRE Y RO BRO goe of Breda

3 (330). T.l.c. (silica gel, ethanol, sprayed consecutively with
ol ybdat e and aqueous [err] vmth dryin Enﬂw@t%en R4 0.51 si ngI e spot. By

ti1.c. (pdPyethylpn (g%n,g ,°‘ﬂﬂ phonatec o

estimated t Obrﬁﬂaﬁ'tﬁn'egl ﬁvlaQe 2: rr&cﬂ: wﬁx&éﬁ ﬂ'ﬂadﬁgg%pg ol‘at\/\?e%:ro olzt')‘tosf

1510, . 1270, m@yapa i Ao Rire Whth nobl(wméd) oex.aﬂ;p it

sodi um p-chl w“!ﬁl vrd mumm phdiopvasfilteead\wad theliaxthadgen Wads ¥ashe y&ﬁ
te m va

25 Fr dth % i s. m ?ﬁ(@ ’;@? QY%W@S wehwe@@%'ltered |
T.1.c. A
£ 0. 2% of trgpsedan& @a@y&a{:bo 3 JJEE&BK@@ Eontair %ﬂg&%r

1090, 91 O. Anaiysia rfert CbigN=xO,Pvo2/Bes,0e Founaf (cdloutbita:yie,or anybphuasn @foﬁm)c Mafebdlar
(of the prfes‘ﬁﬂ@m‘h' tti@?“ﬂ‘ Q‘FQ)(?&P’ NMB(D 0) 5: 7.08—7.54 (m, c H,)

Exarrpl e Example 14 '

~ Similar to the descnptlon in example 13, the following compounds were prepared and analysed.

55 a) Disodium p—tolyloxycarbonylphosphonate
From dimethyl p-tolyloxycarbonyiphosphonate. Yleld 87%. T.l.c. {1M LiCl) R, 0.65, smgle spot By
‘tle. it can be estimated to contain < 0.5% of trisodium oxycarbonylphosphonate Analysis for
- CgH,Na,O,P x 1/3 H,0. (After drying in vacuo). Found {caiculated); H ,0 2.40(2.26), C 35.95 (36.10), H

3.09 (2 65) P 11.44 (11.64). NMR (D,0) &: 2.35 (CH,), 7.0—7.4 (C H‘) IR (KBr}lem™': 1720 (CQ), - |

L 1210 1170, 1150 and 980.

b) Dlsadlum p—methoxyphenoxycarbonylphosphonare
From diethy! p-methoxyphenoxycarbonyliphosphonate. Yield 85% T.lc. (1M LiC) R, 045 single
spot. By t..c. the compound was estimated to contain < 0.5% of- trisodium oxycarbonylphosphonate
85 Analysis for C;H,0,Na,P x H,0. Found {calculated) C 32.92 (32.67). H 2.67 (3.08), P 10.44 {10.53).

22

1080, 900.

;éyfﬁﬁf° by t|tratﬁ"éﬁP'6297 (300. 2 nple 6 Simlar

d BieEibitatiBls dave aGield of 32%. Til.c. R, |

al cul at ed) ; 5 y )| onN@ 7-38 (7.32) P 10.10
86;1 65 28) QsF?m th%%gz%mg%%gh II\}?)%MQ(MQE F)EJ)S T 56 single

enoxycar. boh' Hﬁ@ ho ARl CHi - %—52@ (€82 RnisBrgm&f 1690400 Mmatlbgd) si23an&200,
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et hogycCar bonyl phosphonat e’ and 1.9.0 M of 1. 05 N NaOH were heated at

for 7 The sol ution was evaporated in vacuo and the product was .
redj ss ved in H20. The product precip M h nethanol (1.54 g). It was
cont ted with sonme trisodium 35 oxﬁ: #%hosphonate. 1t was -
ed i MMBZD,0)s: (38D @ FHaNGB.®8traNgHas added until about 1/10 of the
“anmount had preci p| tated. This was d| scarded by filtration. Ethanol
dded to ‘E’H%s"g ngtee was coI ect ed and under went

1R o s B S e

sodi um oxycar bonyl phosphonate 3.06 g (10 nmvl e) of di phenyl S
refI Ux. Z

of phenyl |s13 ] (1M LICI, 3
(cal cul at ed): hc@rsBSnd)i Hilvg. o'f?l)e, sui@le'l.sp%B cz(rQbéJ&tecthaBﬁ.& bé %sfimated to
(12.59). Equi Wmtaenl—% ftisoldi m@vqaruonﬂmhoswhona_tezlmwtr(eﬁ%ﬂ@;s gﬁy atyuelldo;f44 g (78%),
(pol yet hyl enelfief Erfr;“g gin I@IdE?' °'n'|'3' ‘H’E"%" moded torrgmint G % of
contain < O gt tfgzjx‘éc PP %%qt?ﬁwm't
to the-descrinr@)o) & -,ex.a.mél(é i Sodr um oxycar bonyI p dsphonat e :
was prepared From 11 47 g 30 mml e) d| p-tol yl phenoxycarbonyl phosphonat €
([err] 1 hourd @m’m@ enoxygardonviasio sphomtttrogen at rmsphere ). Yield
6.51 g (83% T ';gf’ -?389 t a@m:g),}gf | dimethy! 321- ‘M"L‘? hengy etg »R'cohesqude
si-ngl e spot. r m‘lat Ia m ) ﬁ.\dg. roﬁbﬁﬁffﬁq . Ongte“g?:d
tri sodi um oxyess. bn.aw U8 Qrgin uvséoéb &Jgso RHoYChidi d§ ﬁ
36. 77 (36 94 ) gthdroPwak]sldlndy idb)ed Tﬁeﬁr]aclaa?atc( Wis @ite)ed d’ﬁaar{Wab&Q 1(5@%!68)tharNVRa § &dded to
4.61 (s, CPB) "‘e °'9W7‘°m' P'e¢'ﬂta$€a 'erpr mﬁite Wa§59®cte§.22® pasb@B through @ne more

3e'?
Exanpl e 11 p- gig%gf?ﬁ @‘ 8; 5&: qo%i lehasghap gaf%ggn =0.33,
parentl e ro Iow c t LiCl, 3
ol e) of et %'p 55’% &)b:agyétm 3 pound can be - -
under an 55 aésmasqa es eorﬂém argoaf ws& for c H,CI,Na,0,P x 1/2
br oot r i meehyH S (Rberaringrin BEChdLﬁWnd!Ea(lmed}(ﬁ olzrasrmvanc 29183 lesb HANES tods], P 9.40

evapor at ed i P&t ¥R @, 93: r'h'?)-7 TiaHst 1 Bdcrzs 1 ZAEE) A1 oHand;89Q (PORU0 nl - of

1.00 M NaOH (§-51Q ;rg,llg:)t Ul ;),g 10, nut e ,];hehstl rring was continued at

room t enper at ur an&Hf 6. 'Eg HB%‘; c&fw‘y ;Xiny i ons ﬂeﬁ%émn%lt\ ph?bnéte7ﬁ1erGrude
of ether. Iheprodice(s.phlass mﬁﬁedewaﬂéﬂ';ﬁtb frdm wafaucs 9 vak BRsdRA lidl e MM@Bwater and
di.ssol ved in fB@reFH 2Qyinl gfzethanol wa‘EragdWa:ldeh&jprSMtam - fiteted OAnppee 290 mi of ethanol was

oxycar bonyl - 5 %‘%ﬂgﬂ g} @ %‘Wﬁ%wwwr\gﬂh etga@! gmmeramgwm
12.1 g. It wa % X %
was redi sS4 v;eglsq%ﬁu 80D Qo { z)an ano }! § ‘f‘&;ﬁ"gd 33} %%?Hlfﬁﬁ :
»smal | .anount of pﬁa&rmﬂmﬂmxmordlmsahdeda&w uieldlatsrsedrﬂ:r@nnat&taiﬁeoiha sﬁﬁﬁbslﬂof the
was added to \tah@sw Wlmﬂoaamrﬁtbfehmeamqoam i tbe tpespamd bg Ghdverc nethnds/asadescribéd ib
g. Analysis fAr-peg nf‘;g;ﬁoﬁﬁ'ﬂr followrss (1 24dlitien to thgexempissq) @nd2 gisspdy givan. furtherieeamples
purificatign 7% eCi pitated vmth ethanol froma water 65 solution two -
nore tines. Yield 8. 3 g (60%9. T.1.c. (pekatgidrysenei m ne, [err], ol ybdate
spray): Rf 21 Afal6lfods fo/the Qedoiiptions mgdxemﬁtps)i and3g the. fol]dﬁvmdddﬁ@o&%’ﬁveﬁyﬁ'ﬁﬁéd by
the conpound hgatngche prasehil triestar gnd tive ichlaroforagts ebtet atiastetperature from 20 to 130° for 1 to
oxycar bony]| at e. AnaI ysis for CH Na 06P. Found. (cal culated): C

35754" (34) BD)y b2 Skt shrobinBdlehishohee P 11, 38 (11.22). IR [orr]:
1590, 1510, 1240Froh22l04 g mol8)0dt diethyl p-methoxyphenylphosphite and 31.2 g {0.20 mole) of phenyl
Exanpl e 12 Arhloptormster(530%2 heleg012t hE3THNMA (@OCKIpI 1642111, ) THREHE oK), 810Nlg CH,0) 4.50
gonpounds &er‘@“'ﬁﬁbda"‘gdc%cﬁ ?aﬁra?ﬂgé%"" 1) (ngatbpm i &R 1990.q1590¢ 1 19A. 980 and 920.

_ 5xycarbony 0F PE) Brogﬁé?mﬁﬁ DXJ %g) };I%n¥| phenoxycar bonyl phosphonat e.
_yel 0 4% ot tLE P8 yres: (8 e b3 1296 20 Gl ﬁ?ﬁ o
Burification cbryroroeqnmuetb"pamt 05 hadrs) (NMR (GDOR) & V4=t Dz, 3HY%C 4Jsoqqu

3 “51, ‘singl e%‘do?o-ﬂﬂl(awmmc)the conpound was estimated to cont ain < 0.4%

t -r I SOdI Eﬁ’n P%%CP;P ethy ?R’ g?}c?rboiy?pholphonlaigo 1490 1240 1220 1080
From 200 g (83 mmole) of diethyl 2,6- dnmethylphenylphosphlte and 10.0 mi (127 mmole) of

methyl chloroformate (100°, 4 hours, Yield 22.2 g (99%). By g.l.c. (3% OV 17 column, 120—280°)

- only one peak was seen. NMR (CDCl,) &: 1.35 (t, J 7Hz, CH,—C), 2.37 (s, CH,—Ar), 3.92 (s, CO,CH,),

60 4.40 (quintet, J 7Hz, CH,), 7.03 (s, CH,). An analytlca! sample was dlstulled in vacuo B.p.,o,-

; 125—8°. n” 1.4914.

~d) Ethyl, 5—mdanyl methoxycarbonylphosphonate '
From 20,0 g (78 mmole) of diethyl 5-indanylphosphite and 10.0 mi {127-mmole) of methyl
ss chloroformate’ (100° 4 hours). yield 22 g (99%). By g.l.c (3% 0V17 column,. 120—280°) the purity was
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2 6 Di met hyI phenyl di sodi um oxycar bonyl phosphonate From et hyI

| -d| met hyl phenyl met hoxycar bonyl phosphonate. Yield 78% T.l.c. Rf 0.56.
ngle 15 spot. By t.l.c. the conmpound was estimated to contai n < 0. 4% of
[ sodi um oxycar bonyl phosphonate [err] 7. 07-7.27 [err]:1610 (CO, 1490,
9\0/ 1230, 1200 1100, 1080. 930. c) D%MS di sodi um

o= Mg—— o

.c. the corrpounds was estimated to contain < 0 4% of trisodi um

nd 3.05 g 720 nmpl_e) of bro Osmhamvcammhosmﬂﬂeactron excess of

d centri fvagesjrlledﬁo@lvwaﬁérg BoPel of dth\Qcmet snhaoa;ei HoM-aft] nd'
ifltered. By ¥ t(b S_nggv t§|4 |(§99Q) égpﬂ ha@g;no 7§‘)_
Jacetyl phen;}f 2 ‘ § ?i% 13at 483408 & (ar?mf:tlc& atfem™":

56. By t. npoun was ‘es |mated to contain 5-10% of trisodi um

e prepar at iBhPRIEPIISFEEtr and thyr chigiefornate estsr 3t B0gteotA9° Jer hwﬂ%%yurs .

et-hy| phenaxgoar boayl whespkntmasm 8jg 22627¢ n21H49407TNMRECDCI) 5: 3.90 and 4.09 (CH,).
bnot ri met hyl-80+-260 (Ggke stirred at room tenperature overnight in a dried

—';_c_r_;:.-q_p__f--r ©g.omz m' Luosabbwo -

§ 2 hours. r;[,lasaréa)keésw atwmsJ n& £J IRg 9?9%'67

ih 3 x 10 gfg%ﬁm P W‘Il‘t(éZGE’ NMER (mﬁﬁréﬂ@ﬂ:%}n:’ Yaeurd. 12’%3@’6@93‘&@ 3c/aromatic
. hed t t di d.
oy car Bty R R tet Sl bl kS i hagp oo gy i

&ray): Rf 0 3 sr ngle spot. By t.l.c. the conpound was estinmated to "
Ihtai n < 0. Wmﬁhw#mbszumo@cymaﬁmawhpmmonate Anal ysi s for [err] X

| ght by f‘?tfP'&ta el ?g?" ns‘N 3"2 t%sé 5‘ gBﬁ%ﬁz “?3 L
| ar tO t ﬁ@ys‘ 01 ERY 5] rg 30 1y 3(c:|,)

ppar ed yagdc um p-to yI oxycar- bny osp bnate From

et hyl p toI yl oxycar'bonyl phosphonat e Yr eI d 87% T.l.c. (1 M L| CI ) Rf

si ngl*€ @;ﬂwﬂhﬁ d'f—‘h’Q!OP'ret’o’(! bany cont ain <

1444 (11 64)23 $&428.71), ara%o((ﬂessrl Nwﬂ ﬁél,’is 3936.5640:7( @P70C0.6 (
10, 1150 %8ntV¥49800). h26%) 1200 umspmes h@zpphenoxycar bonyI phosphonat e From-

6

ycar bonyl phsRhesad Be 20out 859 %Yid& y.4g'¢lan “& 5—2 35 (mulnplet CHp.,
t hoxycar bor gs cn ﬁ;)et?%mz |) @42 ?97H§| 6 BROL3 ( }H

car bonyl g ataeetvlmVﬁ/lsnl!r)onff@nw{:eqrbqnmhm@oniﬁgu nd (cal cul a% 1e e) of p
3 i -
-822 gsﬁe”)&: “‘g s mf )éﬁla oz s’dage rﬁ\ P %ih ( , NMR
130, 1090, 970.° ) 4 Ac?e eny |sodf‘um oxycar ony P osrii bnate From :
g (16 -mmol e) of rret hyl p- acetyl pheny Exammgté 16 ophenoxycar bonyl phosphonate .-

prot ri met hy] sj 1 %A Y ife 12 's-ﬂ& & ina dia 3 ppflux
o e S B B g o

irred at rcuaak-aﬁnpersﬁour E20°ber91 an Ihtiul's%’hd\/lﬁfﬁa r'o an&é atme%baahguut gbdief was

car bonylzphosphonate NIVR [err] 2.67 (Exanipi®3)7? 7. 32 and 8.05 (doubl ets, J -
7, [err] |R [ eAndlogoa$®Qhe d3@intiod vedamile 36, tBSfaBGWing Equghdssrmé pmrhd)ukshelamg'

bonyl phosp Jyga o hsho ' A sodi um
enoxycar enyl Fl),t 5\0%:6‘3!{ %%ngyé% ﬁo%égnﬁhmgﬁte 9hd 10.0 g (64 mmole) of phenylchloroformate

gsk Vol at i | co onep; < r aporated in vacuo (1 mm) and the resi due
‘ St rre@o\'ﬁ) &} g%ay Waf :@ ﬂ&qgt Sh e@gdﬁg br)\mblg)c;lf %ﬁ% %Ee'
2abik@h&

45 col um) -yidid B38.58.1q *WA3°er4972h analy@iEro eFouao {datcuiated): O3 2va9hiail H '

H20. Found (Eanc2 at@d3 mdigef meﬂw phosph lte pd 1%1 @ (010 ns;lei d"OfO-

R e e e

3) W‘ e‘)cm_1 :

diget hyl p- et hoxyp car hon yield 85% T.l.c. 1 MLiC) R
o5 single Q0% #90 é’x E né’% bea i spmmb;rc&bs’nyi?{anw
off tri sodl um engséramia my nﬁr 26 of 28 4 as&wms.sforc,,u,,o,

g cul at ed¥ ©uBE (SRulER: 6760,77I-(53967|-( 2085 sorlf’pmsme :{af

) Dlphenyl ethoxycarbonylphosphonate

_ 153—b5°, n3* 1 5314.
- 60 Examples of methods used for the synthes|s of haloformate esters.

Example 18
3 4-d|chlorophenyt chloroformate
40 759 (0 25 mole) of 3 4—d|chlorophenol in 135 mil of dry toluene was cautiously added to 240
65 mi (0.46 moles)-of' a2 '-solution of phosgene in toluene. The reaction flask was equipped with a

24

{According to A, ‘Takamizawa and Y. Sato, Chem. Pharm. Bull. 72 (1964) 398] Yreld 97% Bp“, :



noxycar bonyl phosphonat e From 5.8 g (20 mol e) of .di ethyl .
enoxycar bonyl phosphonate and 12.5 g (80 nmole) 5 of

et.hyl si |-ane, 5 0 g (89% of diQOAOIRTS :

phenox ar bon hos honate was abt ai ned

L " T
5¢131.5
2 R S ety ng FRe

gpound rad télGdnie I§8t| arﬁﬁéu& IvWakK‘eﬁ itHBO mi of water, 100 mi of 0.1
hU h%midtOQ mlmwhe ﬂ’hes lhewasdrgawerm nesiueh syffatd ard % 3? on a rotary
cryels

' 275 NNR(DZO) 8: 380(5 [err]) 6.9-7.3 ([err]q). c) Disodiurﬁ@

yng ‘ﬁn ate s'l' idye way dijstilled ippvaqyo pyer g{eu)f :ﬁ f34-
ted to fANNE ;fg'gareﬁ oA tee S O B9, B‘HW R 'rzrw ‘87
gonpound obscured any Iovver detection limt. Analysis for [err] Found
(calculatedp: C 29.15 (29.97), H 1.73 (1.E4dpple P811. 13 (11.04). NWR (D20) 8:.
7.1-7.6 ([err] d D SOdI um3 %tmv@m mmo yeblerdismatephosphonat e 15 .

From 5 0-g of ﬁﬁbWEﬁ'P’bd mh |
T % B g Gtk ST e A L R e
tri SOdI um mxy'pw osp onat e apprOX| mate 9% of 1 norgan c

.phosphate ([err] )’urtﬁEh exaniples e tharspithiesis ofadestessost pimrphérb& dcid; Gded 2k Slattih erhertals in
tests. The crind@repptienstof tdes@rgyyf 'wa@xmlbpwlmsmmd|asis!.odes¢rrbgd apovg. 5 m of .
distilled [err] and 13 ml of et hanol Esmg added. The precipitate was - -
fil tered off, and about 150 m - of & ,éﬁ 20 the solution to

gi ve a’new preci Fhé afnhesid Was cs}r.&pmlbp aw / W EeRaas TR RO, A,
one nore precKignt Tit. Min ek .cE. Rogees manpumhémesbcdss ade:umen) for the preparation of diethy!

3, 4-di chl or opeheny Feh'tbon hos honate Si ngl e -spot
Apparent |y g,hﬁmg amca der e 'o’s‘é' hEﬁ?P?’ﬁ 'L”Fﬂ @938 ?fcﬂ‘?ﬁ ﬂm’w?
(I.mLid, 5 3 durh g %d%%f'& tﬁahﬁfm ﬁll #l p—methoxv-
detected. By ﬁheholms 1\ (0IBARIE) Gh RidthenBierd p&rﬂ)d%ﬂﬂ%&\bﬁ}s‘w addition was
tri.sodi um oxyewmian 11 ey h@naxfenetwlﬂin |73 8f@0.728r mblelx whs Addta, fdHOwdd by the slow
drying.in Vﬁc jtion g m%hﬁegg:éz?ggu &Qéa E@moe Jn B nﬂgfqtgyth@]' a%, lg:gr;s zge gg()ure grqas '
1.18 (0 93) neg l?h gq 1onEﬂcr£ ler s ashed H% p] Iv ntw sremove
p- (e_t hoxycarb Jv ﬂh\o I'!yt I oxyphenyl-
di et’hyl * p- (et Wma,r&aanpl() phemovogaaa oaaiaeobt&heu aﬂb m 92 b C.In 20
(5.4 g) was, pusse3. édalbs;s pOFakauon (datcoumemcesn 14554.12 WAD7dY 92oP vedai(n2.ad).
Atlz. CHe. §7ed g Sikh)- IR

n of wat 'M'B (¢0g 10WAH04quintet
?vvasofl}l\,?e(rared 7{)3 IZ%EEO 8 %t'ﬁgﬁl?%lvas added to the filtrate and the

new precipitate was coll ect ed, washed w tEha,ﬁg,pgmol and-ether and dried in

vacuo. "Yield 1. 4 Agaiogba8y as 'Eeicnﬁ‘ed i [erdridid 28X the felibwinB)phbsphitds. wérb @repara@ound
was estl mat®®d to contain < 0.4% of trisodi um oxycarbonyl phosphonate. [err]:

Dl loroph e
e e e

materials for the éynthe5|s of the various di- and nono esters of the sane
aci d, . may b 1 I@Wembm dpa»tbs as described in A-J and S above.

Bel ow fol | ovvs BRvot @4;1% P2 NMRB {GDOL)AL @Ry ¢i AHanCHi-uE) RA3 (s
exanpl es of sgis Fﬂ‘?’?’e@%"e 2b & Shf? hﬂ??ﬂ Galldgous to the descriptions in

exanpl es 1 ang D’;e,;,ﬁg_,{,pjn /B)Ms ,g,ecorrpounds were prepared by heating the
phosphite taoi est eleldazais.t8ie ,,CTH00I Af ar5TOR ENRRLEDCIA: A3DGERETHE EHY, §96m220 (Ch),
130[ err] for 2976318 (GHH-E—CHG). 4)03Hnkiytet, J- THzt ub;oypsmnyls (c Hs)

phenoxycar bontY) 5) fio %Blr})qac%;y?phenylphosphlte : '
Yield 20%. Bp, ., 128—130°, n2® 1.5308. Analysis for C,, H O P. Found (calculated): C-52.36
86 (52.64), H 5.74 (5. 74?? 13.33(13. 37) NMR (CDCl, )6 2.58 (s CO), 3.68 (d, J 11Hz, CH,0), 7.14
and 7.97 (d, J 9Hz).

. Pharmaceutical compositions ' '

o The following examples |l|ustrate the preparatlon of pharmaceutlcal compositions of the
60 invention. The active substance in case it can form salts, is preferably used in the form of its sodium
sailt. .
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et e e L can Mhret s iR NI e e

'm 24.4 g (0.10 nol e)' of diethyl p-nethoxyphenyl phosphite and 31. Zg o C
32

lﬁie
@ 20 nol e) of phenyl chloroformate (130[err].2 hours). n25 1.5378 [err]:
1442 It, J 7Hz, [err], 3.80 (s, [err]) (quintet, J 7Hz, [err] , 6.76-7.70
.sIR (neat) cnmferr]: 1740, 1590, 1500, 1180, 980 and 920. 50 b) Ethyl,
hTor opheny| ~ phenoxycar bonyl phosphon® 00% 8#%4.9 g (0.10 nole) of

gt-hyl p-chl orophenyl phosphite and 31. 3¢ g&){ﬁ?p mol e) of phenyl
oroforrrate'(llO[_err]_; about 15 hou;g&aso%' knhalatord7 (t, [err]), 4.50
$intet. J 7Hz. CH2), 7.0-7.7 (aromatic). 55 c) Ethyl 2,6-dinet hylophenyl
10xycar bony! phos pleaveatissténcem 20. 0 g (83 mmol e) .of ~di et hyl ro0g °
p- di met hykphenyl-phosphite and 10.0 nml (127 mmole) of nethyl chld)z"(pJ or mat e
hO[err], 4 hours, Mighe'§ 22 2 g (99%. By g.l.c. (3% OV 17 colum, . .

|
|

188 2800) - ~onl Pedaamee seen. Terr]: 1.35 (t, J 7Had14®0rd),
B (s, [err]), 3. gg%?ﬁ[gﬁﬁ] 60 4.40 (quintet, J 7Hz, [err], 7.03 (s,
r]). An anal ytical sanple was distill &bnmale 83cuo B.p. ,, 125 - 8[err] -

1014. d) Ethyl, 5-indanyl nethoxycarbonyl8§sphonate From 20,0 g (78 .

| e) of diethyl 5-ind hite and 10.0 m (127 nmol e) of nmethyl 65
or of or mat e( 100[er€?]"}: %g%£%m2§%y| eld 22 g (99%. By g.l.c (3% OVl 7
urm, 12045280) t heachWd substant@s 23 0 003 275 estinated to be 2¥b0e 85%:
f ([err]):1.40 (t, J 7Hz, [err]) 1.85-2.35 (nultiplet. CH2), 213,%) .05
2-C—CHZ), 3.82 (Maifestargy. 4. 42 (quintet, J 7Hz, [err]) 6.9-7. 'e')" Met hyl
(_:etyl phenyl p- ni-tngtg enoxycar bonyl phosphonate 5 From 3. véb.@mgl7

il e) of digret hyl .p-acetyl phenyl phosphite and 3.34 g (17 mvl e) of p-
rophe-nyl chl or of qgemive (freshly recrystallized from n-hexane) R®8m
plperature, 4 hours). NMR [err]: 2.63 (s, [err]) 4.20 (d, J 12Hz, rr])
-7.6 and 8.0.5 (C)@F% + [err].) Exanple 16 Diethyl -HFZ'OLG

et hoxyphepoxycar I ate 18.6 g (0.12 nol e)' of triet hyl.®hgsphi te
% b@g%ﬁggsaﬁgb,g{% with a reflux condensor. 18. 6’?—(-9—-}0
) of 4-methoxyphenyl chloroformate (prepared according to M30P Mgapi k
R D Schuetz J. Org. Chem 32 (1967)Egowle #hs added dropwi se.. The
db@l 1 eft at *Foomte SOV ebgbt - The product was 15 distilled to
i,- 25.8 g (89% opggéhgétuﬁé ’4t{-9'¥rret hoxyphenoxycar bonyl phosphonat e. . 003 .
1 00), H6.01 (5.95), P 10.54 (10.75). NWMR [err]:1.42 (t, [err]), 38 (s,
J1 1) 4.1398.63 (CHAPSHPYIRAIPIA] (aromatic). IR (neat) cmi: 1740 (CO);
| ogous to the description in exanple 16, the follow ng conpounds were.
f¥pared by heating the phosphite triesteExamnle he chl orof ormate ester ‘at
m 10.0 m (85 mmol g). of 1] ihe and 10.0 g (64 mmol grood
myl chl or of or mat e ({%fﬂ sé"rb%']a?cr;gg{lé%?&s]fﬁp%gl d 11.0 g (75% . B.p[err]

ol heated at 125-13
|
8ktion flask was heated additional |y atSYeBRtfP"ef20[err] for 1 1/2 hours -
. B.

80 n[err] 1.4940Actveauysarsefor [err]. Found (cal culated): C £9.0ms

b, 1255, 1190, 10%Qpboggorv base {Imhausen H or Witespol®H) ' ad 200DQhe 17
{0 130[ere] for 1 to 10 hours. a) Di net hP¥™“Bhenoxycar bonyl phosphonate 25
247, [err] 1.4907. hdvid dnbsel : 3. 90 and 4.09 [err] 7.10-7.60 [erPPOb)g

j I .hyI - p-teal yl oxycar bonyl phosphonat e 30 Fror_n 10.3. g (85 rmgbfa) 8f '-
'; t hyl phosphite arf#c®® 3 g (60 nmol e) of p-tolyl chloroformate
. _ Ascorbic acid . B 01 ¢
50 ‘Sodium py.r_osul.ﬁte ' E | ' 001 g
Disodium edetate | | | S 0.01 g
i Orange essenbe - . o o 0-025_9
" R * Certified colour | ' o | . 0.015¢g
Pul;ified water \ _ ' ) B ~ ad1000 g
n
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~according to M ,J. Zabik and R D. Scheutz J. Org. Chem 32
$300).. (100[err], 2 hours) yield 93% B.P.[err] n20 1.4972. Analysis
yP. Found (cal-culated): C 49.37-(49.18). H 5.53 (5.36), P-11.71

NVR [err]: 2.40 ([err]3.92 an¢ 60822y r]).6.97-7.37 (aromatic
35 A second distillation gave a yi-eld of about 80% New

3/5. C 49.13 (49.18), H 5.41 (5. 3@3.5‘?!‘-"9‘_? 671 (12.69). c) Diethyl

- Gkophenoxycar bonyl phosphonat e From'?ﬂmbs‘(fff"ﬁ ‘nol e) of. - '

I phosphi t e aAectivé Subbtaged((8s ilsSodiin@aiyof 4- chl or ophenyl chl g bmAgO :
(préepar ed agctgr'di_ ng to M J. Zabik and R D. Scheutz J. g.. Chem
7) 300). (123PR47PYossifiteurs) yield 26.3 g (90% . B.P [epspoifa3-6, n
0

P 10,54 (10.59). NWR |

. 748 perr] A5 9diubn chidridy| 3, 4- di chl or ophenoxycar bonyl phosg?eaﬁ,.tge From
10. 3 g- (85 nmmol e) 0% tlri net hy| phosphite and 13.5 g (60 mMmvle) o o
3, 4-di-chl or ophenyl TART'BI3E6PRBIEEt 100  err], 2 hours). Yiel d h#.140g i64%)
B.p.[err] 164C n[err] 1.5271. Solidifi Sabd | ourl ess crystals mp. - -
58-9[err]. fnal ysis for [err] Found (Qalsdbat on C 36.06 (36.14), H 3.31
3.03), A 23.58 (23,71). P 10.50 (10.36). [err]: 3.93 and 4.07 [err]
7.0-7.6 [err] 50 1A%AEegubspnce1265, 1200, 1165, 1055, 1020 e) Di et byl

4- (et hoxycar bonyl ) pdy Q‘ggxgﬁa, onyl phosphonate From 21.6 g (0.13 nole) of
triethyl phgsphite an .3 g ‘(’o.-lo ‘mol e) of 4-ethoxycarbonyl phen§n0g

chl orof ormat e (120[Msodjupedb@ater s) . Yield 26.0 g (87% B[err] 190- ,I_on5 o
'1.4890. Analysis faor [err] 55 Found (cal culated): C 50.77 (50.91), fi 6. 20
(5.80), P 9.53 (9. 3fiumdplofigeyneny| et hoxycar bonyl phosphonate [Acgggging to
A. Takam zgwa and %,@at0.. Chem Pharm Bull. 12.(1964) 3981 Yield 97% '

err]):1.45 (t [err]). 4.17-4.630(18%mg .

B: po03 153-5[err] 1. 53.14.“96'0_ Exanpl es of nethods used fordiR@O&Ynt hesis -

of hal of ormate esters. /. . Exanpl-e 18andls 8 Chl or gphenyl chl or of or mat e
40.75 g (025.nol e)f 3.4-di chl or ophenolSublimgdadabmts of dry t ol uene was
cautiousl y_ added t Q. 440 m (0.46 noles) of a 20%olution of phosgene in

6
tol uene. TRe reaction fsf'%l-sgi?"?/va's equi pped with a 24 - 0 003 2755%trgrer, a

dry ice condensor asdosa droppi ng funnel, and the reaction tenperature was
20-25, 31.5 g (0.26 noles) of NN-dinmethylaniline was added overB,SzQ’?ﬁbri od of
45 nminutes and theT#fask was |eft without stirring for 2 hours. 5} _
preci pitat¥ was fiIAP red off and washed with 2 x 25 ml of toluene. The.
conbi ned tol uene solfutions were cooled on ice and qui ckly washe8Owmg h 50 m
of water, 100 M of 0.1 5 N HCl and 100 nl of water. The sol UWS dried
over magnesi um sul fate and evaporated on a rotary evaporator. %si due
was distil#®ed in vacuo over a Vigreux cBblaowpte,2¢0 give 46.4 g (82% of 3,4-
di chl.or phenyl chl orof ormate, [err] 134. Th#&ops oduct becones slightly blue
and crystallizes iAcvoBsbsfgd! es, np 51-53[err] 10 | g
Exanpl'e 19 4- Et hoxycar bonyl phenyl chl oroformate From 49.9 g (0.3088l e) of
4- hydroxy®enzoi c alicdrbistaeidl ester, 40 nl: (0.3 nole) of N N di mf_g)?)él ani line
and 0.4 nole of a 2000 sol ut*ion of phosgene in toluene, 54.4 g (79% of '

4-et hoxy- carbonyl PREIVF M of or mat e was obt ai ned. Bp 146- 146080g
n[err]1.5140. IR (mgakunteBelsed r]1: 1720 and |
L s - - L o 0109
. _qumd glucose 50.00g
Absolgte alcohol 10.00g
Purified water ad 100.0 mi
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Anal ysi's. bﬁédiurﬁ%eut?-[ Found (cal culated): C44.85 (45.14), H 4.83 -




1 179'0 (CO. Further exarrpl es of the synt hesi s of triesters of phosphorousc
‘used as starting material:s in the preparations of triesters of

roxycar bonyl phosphoni ¢ aci d;, descri bed above; Exanpl e 20 20.

} p- met hoxyphenyl phosphi te The synt hesi s_was carried out by the :
hod described by W G Bentrude, E. ROP2EX W A Khan, T. 8. Mn and

PHHEE. Rogers J. Aner. Chem Soc. 95 2292 44,9073’3? for the preparation of -

d Ihyl phenyl phasphite. A sol ution of 50 Gydlp % 364 nole) of phosphorous

IMchl oride in 500 nl of anhydrous ether was 25 stirred (mechanically) -

'-- an at nospher e Astivegubsance (as és sasiymesaltt ur e was nmmi nt ai ned at @&290d50C

ing the dddition,Q g triethylamine. followed by the sl addition
p- met hoxy- phenoll'“wf:E;}J"fgse (0.364 nole) in 200 mM of dry et hg(¥voov ®r a
i.od of 2,5 hours.sullbsn the addition was conpl ete anot her por ga.on &f
iet hyl amine 73.8 g (0.728 nole), was added, followed by the slow additi on
labsol ut et hanol Asgabicagd (0. 728 nole), in 50 m of dry ether @1 50
rs) The m xture rred at roomtenperature oveni ght
ure was warnmed an 'u %8%%{3 to reflux for 1 hour. The trrethngm%e :
Ir ochl ori de was fldrir@éedemfefwmaladuumr washed with dry ether. Thgasogvent '
renoved?aunder reduced pressure. Distillation of the residual oil
H| ded 48.6 g of d|"h‘f”ﬁ§’l'°'1§ 3%t APy HBRe®A -  phosphite, bp 110 (1.2 - 102
- 6 mm). Anot her 4. obtained at 0.2 nmm bp 92- 96[err]a %04 93 :
_ Iysrs for [err]. ouna ical culated): C 54.14(54.10), H 7. '6
74 (12.68): 36 [err]: 1.26 (t, J 7Hz, E%)esﬁ 70 (s, [err]), .
t |ntet J 7Hz, CH2), 6.7-7.1 (m CGIStWJtmdﬁr(maor)cn{err] 2980 1510,'
210, 1030 920. Ex 1 Anal ogously as- described in exanple 20, the
. Iovvr ng phosphr teg‘”g\e gsﬁ? ared a) Diethyl p-chlorophenyl pt?oio&ﬂ‘Qe _
Bl d 43% B, [err] pish@iemb@dh@rr] 1.5047. NWRlerr]: 1.17 (t, Joitdomderrl).
- BO (quintet, J 7Hz, CH2), 9-7.3 [err]. IR (neat)cnferr]: 2980, 1590,
- }4 20, 1390, 1030 Q@d'umEhb)ldﬂ%tﬂoWlazqﬁ di met hyl phenyl phosphite Yield 29%
‘B@ol 84-5, nl[err] r 30 (t, J 7Hz, CH3-CO), 2.33 (s,
1] - Ar), .03 (q&“%’?‘g}%“fwgﬁg"h ‘]er” " 7.00 (s, [err]). c) Diethyl
H ndanyl phosphi te Sterile watefifétiffec@@¥0 Bp[err]- 140, n[err] 1.5102 odVR
’r BCI3) : 1.30 (t, J 7Hz, CH3), 1.95-2.30 (CH2), 2.97-3.03 [err], 4.03
l
1,

t
u
d
O
PH
t
0

I s Wierumeitl b WO

e 18 v 2 e e b v

(@i ntet, J 7Hz, [err]) 6.7-7.3 (C6H3 E’)arrmien& hyl p-acetyl phenyl phosphite-
, W8 d 20% d%p [err] 128-130, n 1. lutign fprighalatiopr [err]. Found
M IcuI ate C 52. 741, P 13.33 (13.37) rr]
3 ds (s, [err]) 3. 6%6'("{5%5@%)"5‘—’5'51% "‘]?“’7 14 and 7.97 (d, J 9Hz;¥’%&ge -
!' r maceut i cal conp®spdivmedetdtac f ol | owi ng exanples illustrate th@.10g
i gparation of phargaceutical conpositions of the 60 invention. The active’
' bst ance i¥ case | COUYR MBI salts, is preferably used in the f&8B%f its

:,is umsalt. 25 ﬂyg}gc},b%z&;c@g@gnlgaolg&er osol for inhalation Actr ve

s§bst ance _ : 1.00 ¢
o - : Purified water o : _ . . _ ad 10(_)_.0 mi-
_ - ' ' _ o 'E'J.(ample.33 ' | |
: - " oroms
'ACiive substénce (as its sodium salt) o R 2.00g
% Citricacid o I - 1.00g
| Disodium edetate - ' - . o C | 0.10g
55 Liquid glucose | R . | : 50.00 g
| Ethanol 95% S 10009
ki ‘Sodium hydroxude and hvdrochlonc acrd to pH 6.2—6. 8 . : -
i ® Purified water ~ - o ad 100.0 ml
o
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1 N o . o 0.20 g 3%
12/ 113/ 114 . - S ad 100.0 9'to g

- Tabl ets Each tabI et cont ai ns: Actlve subst ance _
'ze starch o . 0003275 _ _ - 25.0 mg

_ 190.0 ng 20
Example 34 . o
: S _ Solution for topical use : 1.5 ng Talc.
. 25 - Magnesi um st ear at e
1.5 50.0 ng ExaApﬂvesnibttachdposMumesmBO Each suppository conkaoms:
Agti ubs#ance _ _ _ - 20.Q_ng 35
~Ascof byl. palnitate Isopropanol T | 1. 3%
Supp .-tory base (| ghadsien H or Wtespol H) o ad 2000. 0 18% arrpl e’
25 4p- Syrup Active substanch(as
its o..;_d,;t.um @al t) Hvdrochlonc acid to pH 5.0—88. 200 g Li qU| d gl ucose :
30.0f g~ Sucrose P S 50.0 g
Ascorbic acid - urified water e Oadl'ooog 950
Sodi um pyrosul fi ﬁt@paratlons contalmng 0:2, 0.5 and 1 0 g of active substance. 0.01 g '
Di sodi um edgt ate - _ , 0.01 g Orange
essence : ' - Example 35 1 0.025 g 55 Certified
col our o - Jelly 0.015 g Purified water. '
ad 100.0 g 26 OR3 suitd éa‘;g:gogz ﬁ@ad nj ection soluti'on Activgssubstance
(as its- sodgoumsaltf ® mﬁé " ' - 0.500 ng580d|umpyro ulfite
0.500 -ng Di sodi um etetrata® . o D 40 ¢
0.100 ng Sodi um chl ori de : e e
.8.500 w1y Sterile. vvat"\?FhV\‘R?f”WF’Bet“Pon - - ! - 0129 44
1.00 ‘?rrpl e 27Pr1>§yl paraoxybenzoate . ' : : I'nhal 6%‘5%” :
sol ution ACtive substance ' - -
5.00 g - . Sodium hydroxide and hydrochlonc acud to pH 6.8—8.5 _ _
< - Distlledwater o . ad 100.0 mi
- Example 36
“Qintment |
_ 'Activ_e'subs_ta_nce {as its sodium salt) - ' : 25 g
35 : : _ : -
Cetyltrimethylammonium bromide _ o 06 g
Stearyl alcohol - E I 225g
0 " Cetanol - - ' _ 6.75g
. Ltquid paraffine S ' - 170 9
Glycerol _ S - 120 g
. Hydrochloric acid to pH 6.0—8.5 _ , _
Distilled water - - . ad1000 g
50 Preparations containing 0.2, 0.5, 1.0, and 2.0 g of actiVe_éubstance have also been preparad._ '
| _ Example 37 N
_ " Qintment I}
Active substance (as its sodiunt salt) o ~ 25¢
. Polyethylene glycol 1500 o | . 50.09
Polyethylene glycol 4000 - o . o o 15.0¢
" Propylene glycol o ' . | 'ad_ tO0.0g
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Sodi um pyrosul fite

Di.sodi um edet at e
~Sodi um chl ori de
Pugi f,ied water o
Exanpl e 28 Sublingual tablets’30
5.0 ng Lactose. .

mg Tal c
36 Agar

1060 ng &0

" subst ance

Ascorbic acid
$odi.um pyrosufite
Di sodi umsedet at e
Liquid glucose
Absol ute al coh.p

Purified waLg
27 0 @3 2

o 003 275

Omtment i1

- Active substanee (as its sodium salt)

Sorb:tan monoleate
Petrolatum

Example 39

Gastric juice-resistant tablets

0.200 g 5 Liquid gQélumesaetate phtalate

g Sucrose

0.1 g Disodi um B@eylegegtycol

Orange eggence W ghpaN diddolehze!
Hydrochloric acid to pH 6.0-8.0 Purlfled wat er

ad 100.0

Ethanol 95%

for injection Act i ve subst ance

0.500 ng,25

‘Acetgfies i um edet at e |

‘Actlve subst ance .

- Exanpl e 29 Drops Ac

50.0- g to

O 10
0.10
0. 85
ad 100.0

N
o
@

3@@@
N
(6)]

EEM

5.
3.0g 5.

2 oom
<
@

2.00 8945
' .00 g
_ad.1oo.o 109
0.10g 50 -

50.00 g

Iblets‘. according to Example 4 are coated with an enteric coating solution dN TO% g:(agagm% 0.
sition:
5 Exanpl e 30 Syr up Active substance (as Its sodiumsalt)

1200 g 30.0
- Ascor bi ¢ aC|d
09 001 g

QO%B gg
Exanpl e 850.030l uti on
g.s.ad 1000.0 ml" '

0. 100 g “Sodi UfReChb e but 65 3Rk B Riraodigtbeh Br b |
30 Steril ewwéterfm éatsnbsdsc??yg{émbt%ﬁgrpg -lﬁp%cgdmchg e oﬁﬁ’lgq:a E% wﬁ?ﬁe

30

35

- Example 40
Eye drops

Active substance (as sodium salt)

" Disodium edetate

Sodium chloride for isotonia g.s.

Hydrochloric acid to pH 6.5'—8.0.

* Methocel® 65 HG 4000

-Sterile water

Example 41
Eye drops-

Acﬁve substance (as sodium salt)

Disodfum edetate

Sodium chloride for isotononié q;s.
Hydrochloric acid to pH 6.5—8.0 |
Methocel® 65 HG 4000 |

Sterile water

Example 42
~ Eye Ointment

Active substance (as its sodium salt) -

Paraffin oil

Petrolatum

30

0.1 g
" 0.10g

065
ad 100_' mi

10g
0.10g

065
ad 100 mi

59'
19g
7649




" Sol uti-on for inhalation 35 Active substance: odi-um-sal t()
1 'sodi um edet at e , . S 0.10
N *Sodi um chl oride , ’

\Gf_8'5 ydrochl oric acid to pH 8. 0 8. 0 0’003 2¥B nat er

nm Exanple 33 Drops Acti ve subsEanc? £§1s i'ts sod| um saI t)
o Gtric acid

-Di sodi um edet at e ' | Cream - 0. 10g
‘Liquid gladtiessibstance - __ S 30 g
& Et hanol 95% 10. 00
_ i‘tim hydr oxi de aﬁﬁ'ﬂmﬁ@drochl or| C - aci d to pH 6.2-6.8 60 Puri fitYy v&ater
~ad 1¢0:0 m 28 . (%pa o275 Example 34 SoI ution for topical use Agtige
substance (as its sodiumsalt) _ 2.00. g | sopropanol
38. 0 |g#Q ycer ol Stearic acid - 20 d3.6 g
to Hydrochlorlc acid to pH5085Pur|f|ed wat er
ad 1000 g Prepar at iPF8Rinnt ai ning 0.2, 0.5 and 1.0 g of actlve %%bs¥ ance.
anmpl e 35 Jellypbgi];”{g, pstance(as its sodlumsalt) 20 g
" 0E§ 20 Mejhocel ehglyed o 4.0 g
Met hyll -~ par aoxybenzodingerol . . : S 0.4 ®25 -
Propyl paraoxybenzoate 0. 6)369 Sodi um -
‘hydr dxide and hydr od‘f‘ﬁtb‘fllpd“%’ﬂyae'tsaa'BH 6.8-8.5 Distilled water
ad 100.0 nl ,30 Exanpgg,yRf-n BERbatk Active substance (as its sqdoamg salt)
2.5 ¢q 35 Cetyl trimet r{yﬁ’yggm"rgé{lml}m braom de 0.
g * Sodium Hydroxide - - - 0.002g
' Hydrochloric acid 2 M to pH 8.0 {wéter .phase) : _
. 25 . . o
' Distilled water ad100 g
. Example 44 |
- Jelly
30 . _ : . .
Active substance , 30 g
' Methocel® | : _ . 245 g
.3  Glycerol : _ _ N 100 g
 Tween® o - 0wy
Methyl-p-hydroxybensoate o : . 006 g
40 f _ ' .
Propyl-p-hydroxybensoate : : 003 g
Sodiumhydroxid - | . 0.002¢g

Hydrochloric acid 2 M to pH 8.0

Distilled water | | . ad100 g

Biological tests
l. Inhibition of virus multiplication in cell culture .
A. Inhibition of herpes simplex type 1 plague ;
- The plaque reduction assay for herpes simplex type 1 was performed on GMK (Green Monkey
Kidney) cells as described by Ejereito et al. J. Gen. (Virol 2 (1968) 357. Monolayers on 5 cm petri:

dishes were used and after virus adsorption the test compound was added in the medium, The results
are shown below. _
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iar'y’r"\al cohol - | R S 2.25 g-'4'0: 3 ‘
& anol - . . . 6.75 g (2

qui d paraffine o ' _ 17.0 g

Bycer.ol ' ' 0003 275 _ 12 0 g 45
dl’*eéhlorlc acid to pH 6.0-8.5 Distilled water- -

aff. 100.0 g so Prepa!"&ibl"ﬂﬂé’f BYPRSaTMPIpr YRS 2. plagus ONFW( mavmavzrso g of -

afiti ve substance have al so been prepared. Exanple 37 O ntnent 11 55 Active
sfibstance (as its sodiumsalt) : " Concentration 3f J - POl Vighibdene
gjysol 15008. Test compound ' o Code . tdsbcdihpgudadkyiet hyl engxpl ycol
4800 1 5.0 g Propyl ene gl ycol

afl 100. Oy 65 2? —o %083 275 Exanpl e 38 O ntment 111 Active substance (as.
i s sodi um sal t) NN : 3. 0 g 5 Sorbitan nonol eate
S50 g Petrodeat um P—C—OR, o ad 100.0 g

| Exanpl e 39 Gastric j uice-resistant

bl et s Tabl et B=aBcor di ng to Exanple 4 are coated with an enteric coating

ution with the follow ng corrp05|t|on 15 OeIIuI ose acetat-e phtalate

.0 g Progygene glygol 30.00g
Se+b+—t—a-n—n®nel—ea-t—e

o9 Et han0©5_% @_ Q_ . VIso40 500 4509
Alfet one g.s. ad 1000.0 m_ 25 .
THE coat| Ngoi S carried out by a pouring ¥I89dur e i n 2Qonventi onal X 199
PE by “sprayi Tg= the tab Fets—i=m =a=—par Spray ~ et —C-ott-ef = Eearpie—rtd =36~ -
Efe drops Act Nee sub ce ( odi um saMSo43 ' - 500 . >999

&L g Disodi um edeta : 010 g
38 Sodi um cfl oride for isotonia q.s, Hyd?’!ﬁ:‘?ﬂ:’orl c aci d4°Q0 pH 6. 5- 8. 0>98W: >99
t hocel 65 HG 4000 = = @m0 STeTMT "

g er - Na 'CH:O"Q" D— visoss  ad §89 ™  5999.5909

VIS 058 100 88
L 0 s e e o e - o . G — — S —— T S (S A . . ST G M — — S —
Na —O @-  VIS063 . 500 . >99.9:>99.9
_  vIs063 100 >99.9
35 . ' ' -
| VIS063 20 69
- Na D‘ Na VIS041 500 - >99.9
| = | VISo41 - 100  >99.9; 99
 Na cua.Q_ Na visos9 500 >99.9; >99.9
“ VIS 059 100 © >999
VIS 059 20 85
s | ' | VIS059 - 5 57
Na CH,O.Q- Na VIS067 = 500 >99.9:>99.9
s | VIS067 100 99
VIS 067 20 - 87
. viso67 5 57
o |
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cel l

$® 11 45 B " Eye: drops Act ance (as. @
xsal t) 109D|sod|umedetate - :

eh0 Sodi um chI oride for i sotononl a s I?/dr ochl 0r| C -aci d to pH
55 Met hocel 65 HG 4000 9@

rile water . ad Li i%?v
oo . tion of - ibit
42 60 Testcompound : Code . te 32'99,3," ra uén t Act 1 Vig)

e (as its sodlumsalt) _ _ g Paraffin
o _ 19g 65 - 1 _ :
um . . 76-30 0
Exanpl e 43 Cr L ve subst ance ' S '
G A | aton . ' - ; 4.0 g
'_Rz—o A | . 2.0 g 10
aci df° S ' 2.0 9 _
aflfin oil R . R 209
Propylene gl ycel z 2 S _ 2.0 g Gycerol—
1.5 }g Met hyl - Bahydr oxy;b@at eNa VIS 066 500  5999; §99.9)
20 _ Pr opyl - p- hydr bensoat e . : ' -
0.03jg Sodi um Hydr oxi de VIS 066 00 _ O.b%&gg_
Hydr%chl oric acid 2 Mto pH 8.0 (water phaggyed) stilledagater 98
ad 100 g Exanple 44 Jelly 30 Active substance :
3.0 |g. Met hawel VIS 066 : 5 2.458 35
d ycgrol ——-——————————————————————-—-40-0-—9—1\/\.9&9;——
0.10}|g Met hyl hydrox{mﬁ
40 Pfopyl - p- hyﬁr oxyben " Ya . Visadz - %0 503 99599
Sodi rmydrox:sd"“"““""""-"-""—""—""_—--—-U"U‘O‘Z‘g"ér'S———'
Hydr ¢chl oric abad 2 M ™Na pH 8. still ed Wader 500 80: 88
ad 1( gul tu?eso Bi ol ogical tests "I nhi bi Vlé)puof Vi rus Hb” tipli cat |3Qn |§%

-————————————-——--———————————-h-————

30 _ -
Na Na ' CH;—D— VIS 130 - 500 B 6: 40:90

. Na  Na ca,o—@-_ VIS 239 . 500 . 60;36; 52;70
s ' : : ' -

Na.  Na c:_O- VIS 238 500 96; 99

VIS 238 100 - - B2

B. Inhnbmon of influenza (WSN Wilson Smith Neurotroplc type A) plaque '
The method for plaque assay of influenza has been described by Bentley et al., Archnv fur die
Gesamte Virusforschung 33 (1971) 234.

45 Monolayers of MDCK (Madin Darby Canine Kldney) cells on 5 cm plastlc petri dishes were
inoculated with 100 plaque—formmg units of influenza virus (WSN). After virus adsorption, 5 ml of
agarose overlay containing different concentrations of the test compoiind were added and the plates
were incubated at 34°C for 4 ‘days. The plaques formed at this time were counted The results are
shown below.




A; | nhitbition of herpes sinplex type 1 plaque The pl ague reduction assay
for herpes sinplex type 1 was perforned on GW (G een Mnkey Kidney) cells
‘described by Ejereito et al. J. Gen. (Virol 2 (1968) 357. Monol ayers on
S5{cmpetri 56 dishes were used and af popogiem8 adsorption the test conpound

shafided in the medium The results are shown bel ow. 31 0 003 275
hi bi tion of 'MERRRISOtIAYSRaaL WS, Wilson ety Neusptragivktviroflboienpe 08 G conelpvers: on

| nhi hition 5 Test canmpound Code test
pnrpound (uM f[err] [err] 32 0 003 275 Concenggbitonds Ialbidaht 1 on

et/ CONPGUITest compound Qe tebtRsmpaiaanaund (uM ()
) 10 R1 R - : 3'-Na d Na . VIS

b6 ' 500 . >99-9: >99.9 VIS 066 . - 100

D9.9 VIS oesé‘"'qp\ﬁ 0 =20 o 98 20

S 066 10 P—C—OR, _ . 89 Na ' Na

S 442 /500 ' >09.9 25 [err] B. Inhibition of
pfluenza (WS 1 son Snith Neurotropic type A) plaque The method for

pl aque assay of i'nfluenza has been described by Bentley et ‘al., Archiv
[Err] die, ant e Vigusfor ScCRUNg 4. 45 - . Monol ayers of NMDCK
di n Dar by—G&m—ne#L-d-ney)-e’eM—s—gné—em-pLasLLc_pef ridishes were

ocul at ed 10 aque- f | Ng uni t\WSo#0i nfl uenzdovi rus (WBN). >88t er

v} rus adsor n, of ag e overl 2y containing different
chncentratjons of the test conpound wer¥°84fed and t'%@ plates were 90
ijhcubat ed at—84C—f-0r--+-d_&y-s——?he--p-l-aqu-es—f—eﬁﬂﬂe-d—a-t--th-i-s--t-i-rmm&e..c.oun.t.ed_-
e results Nnare sho bel ow. S vif0893 275 | rgpiobi ti on. of inkbgenzsy
MEN W I son Smith tropl@'pe A) pI ague on GWK nonol ayers. -
Jpncentratjon of | nhi bi tion 100 84:90;>99.8

VIS 043 20 62; 47
" Na CH O—O— D— VIS 058 500 ' >99.9
30 .
: VIS 058" 100 84
N cn-@— @. VIS 063 500 >99.9
| VIS063 100 | 72
Na _@_ Na - VIS041 500 >999
40 ) .
. VIS041 20 6028
Na 4_@. Na  vIs059 500 >99.9; 91;92.
- |
| VIS 059 w0 86;38
VIS059 20 - 5836
Na  CHO -Q_ Na VIS 067 500  73;>99.9;>99.9
| | VIS 067 100 B8
—Q_ | Visoes 500 ~  >99.9;>99.9
VIS 066 100 - 54

m‘  vis4dz 500 94

&5
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simpound . - Code test ‘6oM errIM to (p
[err]- 0 003 275 Il. tnhibition of cutaneous herpes on guinea .

. pl. . effect on cutaneous. herpes sinplex type 1 inf ections_' have been
~feas in a-guinea pig nodel describgyogs gy er et al. J. Invest
69 (1974) 92. The corrpounds have been tested as- top| cal

i ons 'bfrmw Of n o s Ln 450 g um ig
nol . A desdh bxé % Yot ﬁ 0 e Thelc B ﬁ‘aﬁ? ke J’aﬂ

I ti NQogicd @pdigatdhs 6f 3 6!3!% QBiution\6F tﬁ@ mgQﬂ Qfs%eletl IQJD%EW- 10% (v/v)
ar eq giveerobargl 45054 waterd (whiaedce daitylfor . adye eta(ting Myhours after infection. The appearance of
yanol glapcalessed ireated yrea prcha wimilasiotscied udtedtsd (only dsopropdnelalyeesplviaterh arga was

| ef rseted failv pryaate frorthiechEhedetahadieq s urdgod Bom the s4re 8t @ Rpound

Code Score at day 5 [err] 20 R1 R3 Na

Ne 10 Test dofHpBYd VIS 412177 "aoqe O Score at day 5 S 29
Int xperlments |ntvvo experlments 30 in two experlments 40 in two '
1in éch of thwo0 O [err] 45 |

experfigrent s,;;Na 50 gested in 0.1% Tween 80- 10% aqueous gl.ycerol x)
each F two experi nts—g 2) Start of treatment 24 HE@ES after |nfel‘3'ttf"'6ﬁd
111, {Stabili t,text The acid stability was investigated by dissolving 5 ng
of edch corrpound in1mM of 0.1 NHC in a test tube. For use as references .
0.2 FH of e (ﬂl sotutromwas Wltétarawn Tmediately treated with 0.2 60 n

of a 10% aquebus sol'uti on of [err] and frozen. The remaining O. 8 ml of each
sol utfi'on was Ngncubangd at 37C feWend hours. vi§§ep2 1 ncubstion, 0.8 nl of ;A
10% dqueous sol ution of fer] @added to each solution and the solutions

wer e |f rozen, Nehe i n€HEE 0 and t IVéS a8 er ence2 adifpewnreds were 39
| yopHili zed®t 0 dryness and redi lved in distilled [EPFYOPY'"HAMSand 1.0 ni
respgcti'vely. for each ﬁf erence_sol ution and incubation solution. The

sol utfi'ons werna appl sili | (Mercknddsg err], 2thes ,ggegtrr)” and g
pol yethyI ene.imne (M rey- Na PEI, 20 x 20 cm thinnwbaymlmpmtat es. A
totall 35 %0 003 275 of 20 [err] of the reference sol utions (100 [err]g

conpdund) ang,,25 [e@)f the |@Eat ed solvtgd&gs (100,[err]g. 3
35- @— | VIS 0407 0 3
Ne CH,O—'_ Na ' VIS 059" | 1 and 2, respect. 3%
. ' ' in two experiments '

Lo 4 | - N
% Na CIO—- Na VIS 066" 2 and 0, respect 3x
by . ' in two e'xperim.ents

Na CH:;O—@_' Na ' VIS 067" 1.in each of two - 39
45 o . ' experiments

Na O—- Na ' viS 0412 o ' 3
50 Na Na - @. vis#122 o - 3

1) Tested in 0.1% Tween 80—1 0% aqueous glycerol
x) In each of two experiments
55 2) Start of treatment 24 hours after infection

Il .Stability test '

The acid stability was investigated by dissolving 5 mg of each compoundin 1 mlof 0.1 NHClina

_ test tube. For use as references 0.2 ml of each solution was withdrawn, immediately treated with 0.2
.60 ml of a 10% aqueous solution of NaHCO, and frozen. The remaining 0.8 ml of each solution was
incubated at 37°C for 2 hours. After incubation, 0.8 ml of a 10% aqueous solution of NaHCO, was
added to each soiution and the solutions were frozen. The incubated compounds and the reference
compounds were lyophilized to dryness and redissolved in distilled H,0, 0.2 ml and 1.0 m! respectively,
for each reference solution and incubation solution. The solutions were applied to silica gel (Merck
65 PF,,.. 20 x 20 cm) and polyethylene imine (Macherey-Nagel PEI, 20 x 20 cm) thin layer plates. A total
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gpound) were applied. To each plate was al so added, -as=:I:€ferences,
jut i ons of phosphorous acid [err] and of trisodi unphosphonofornmate (5 and
g[err]g). (Deconposition of phosphonoformc acid at |ow pH produces
Psphorous acid). 5 - The silica geDM&?&x\ere prepared in duplicate

fi~etuted wWith sol 1
ffo il f rgfgreﬁce % lg Eo é bate Iutlons 00 u
i chl or oacet i @otﬂﬁdu d)r wekelhspiied. BI i%ﬂgg agséi éﬁﬂg g&ﬂﬁhl J&@s at:n?:l '
it es were el (HBOPMW(S hma ﬂo Mg end bt Bisodia adhb eUls By 20\ ,Igﬁr(oe&oufpbgrbn of
i pl at es wer phagphaondforniin @cid fat tdnep*ﬂupbmeabwpmrbumndgel pl ates was sprayed
fih 4% ag (RH4) E)!J"‘érﬂs' n'#es sl @9%@'% qed fivtavé ysh wgpv;a advmqﬁhaaol
ljthi

fliut i on conpoged G ERTCTRTDIIRD ter ,@}F h vigpe imine
b s o.,fm oplates

: gi 10- 25- 80, ?Hé dupli d§|h gfsi"pl%
B spr ayed vv| iare foaitGhith & BoldtdHocoveipdsed BEI0] ouemcahﬁhca 4 WHIRMOO, — H,0
8d gro i@ﬁZ‘éﬁblwﬁd '@l eilica gsrp'atbaevvge bme@adWIat sﬂamvﬂs lamshCl

fwhite spots'"o i—)zfé’?’\ﬁ'lph%s ‘P’Bﬁ&d 99'
|EESES g BR 3@{@@% f e
i} and tri este,r"s.c Qkiap os ono $ofrm ¢ acl
il Syst em | | sPhaosphorous acid .

1 20 Na3- phosphonoforrrate : R.Svsteﬂt)' R, System Il
1 The forna |orh°f phgsphorous acid andggﬂosphonoform c aci g‘jm each

ubated solu hos nas e |ts are given bel The

was estimated and the r
ures for iohnaar:uaasdhaﬁdabaﬁ;@d ref erence. comjpounds are g| ven |nogarent hesi s.
Esti mat ed formatton of phosSphorous Ne-ptrosptronmo—Test—Tomnmpourd

. aci d pfd I‘gy of ph?S@hqfaltSeaC(w e9Phg®fqRNicACcH i0 epaly infubg@d Rylution was
_ R3 and results are given below. The fi gures for the\por-ingybated referenp@ qgrr(pqugs?re
D (N.D.) Ng IVen in parepfhesis. Na EHB 776 20 (N.D.)
ference) N.D. = not detectable 45 (much |ess than gsirdtéd @imati¥hof N VI VO
abol i zati on_Met aboli zati on of conpounds of the iphosphbroon wada-fhesghedo i N

| 19-20 g nEASECHRPE¥® The test conpound P [err] msidluglas di smpweded)in

m sali ng apd _njgched intraperitoneally. Two mice kept in 50 one cage

r metabol i zatl on\q pgriment) were used for each conpound. The urine
ained fromthe twP-ACe®Rpn day 1, 2 and 3 after -the injections was

| ected. The urlne’was diluted with Tris-HCl buffer (pH 7.9) to a

stant vol yme RotC1 mi. This vol ume was then di luted 1:500, 1:5000 and
0000 with the sanme buffer and assayed for phosphonoform c acid activity
cell-free i mf TUENzZappol ymer gse. 1he_assay ni xture which includes Mi[err]
assay con By~ — ,

ol . 8.66 ‘%1'9"71) P@monof' {c acid VIS 048l ut ed NRNER) gave BOWN.D.)
Ibition at 0.5 [er inth assay and was used as a standard to

i mate the ggpunt ofyphosphogeform c aqg-,_,g st i Vi t yolepyed in dRcenid)i ne
#m conpounds—ef—the—+hvepti-or—60—-65—36 : '

N.D. = not detectable
45 {much less than 5 ug)

®

UQP""“.'Q-.MI D I Bl.!&j ..'%;:3

V. In vivo metabolazatnon
Metabolization of compounds of the invention was tested in NMRI 19—20 g male mice. The test
compound (10 umolj was dissolved in 0.5 ml saline and injected intraperitoneally. Two mice kept in
50 one cage (for metabolization expenment) were used for each compound. The urine obtained from the
two mice on day 1, 2 and 3 after the injections was collected. The urine was diluted with Tris-HCi buffer
{pH 7.9) to a constant volume of 1 ml. This volume was then diluted 1:500, 1:5000 and 1:50000
with the same buffer and assayed for phosphonoformic acid activity on cell-free influenza polymerase.
"The assay mixture which includes Mn?* and assay conditions are described by Bishop, Obijeski and
55 Simpson, J. Virol. 8, 66 (197 1). Phosphonoformic acid in diluted urine gave 50% inhibition at 0.5 uM in
this assay and was used as a standard to estimate the amount of phasphonoformic acid activity formed '
in the urine from compounds of the invention. :

.sé_:
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i'n urine (pnol. phosphoneoformc acid) Day 1. = - Day 2.

acti
 Day3 . ONa VIS 130 0. 0. NaO-P-C- -
1.00 Q25 025 WIS 041 B0FRRFS 25 Aclite toxicity A
prieli ary acute toxicity test was carried out irRetived phvsphpefonhictacd mal e
mce he NVRSt qamegpegd wei ghi ng 20- 21 g received the testvitclorgseind in
doseq @f 62.5-500 ng/ kg i.p. The-conpound was given soI u 9%
‘NacCl.. e nugber of animals dead 24 hours after |n1(€5‘f’ Eof&ﬂu%%:&
falld No of aninals dead Test corrpound Day1 Day 2 _ Day3

sults As se Pnh test | conpounds of the invention are active on

t est

her pds:vi ru ||__rg@1_r.' mul tiplicationgi,p cells seen ighest
11 cq @und?oo?ﬂl?he; i nven %&’e al so active o%zgut aneougéﬁer pes in ?he
gui nga’pi g. AccordiONa to wiBe38tability test |I, conmpounds of the invention
are fore stable than 5 trisodi um phosphonofornate in 0. 1 Maqueous HC,
which is a nodel f tability in gastric juice, and the conpounds of the_
i nventi.on st)uI,\q,oL ref oyng be nore suitable for,gpal admg bﬁtration?ghan
phos honof orni ¢ acid physi ol ogi cal | y acceptable salts thereof ﬁe t est
on im vivo netabol i shows that conpounds of the invention are

met alpol i zed to phos h f¥SR4% aci d measured as phosphonofornic acid
actiyity on?®nfl ue l aypolynerase. It is also shown in test |V that

conpgunds to agEeLP.n __that(Q%rén@Mentl on can givepguch an gejive nmetgpl i te
in the urine of mce over a |longer tinme period tﬁan trisodium

phos honof or mat e. TONms conpounds of the invention have a prolonged acti Vi ty
in conpariséhA wth hospﬁonof ormc.acld and 1tS phy5| ol ogi cal 'y acceptable

saltg. The acfi¥' 4 BREM ..z ;cugbt SDRWS:: ARk GURUNGS, Hrod Ll%f 4wf1,v,%aa 0 &7 wm'
| oW ficut e t OXi giiadndoyaighind: L Vit Sompdind A dad o1 . Fife comBound
i nveft.i on haveuargwe\masal soﬁinaremtmssammberrwmmd #Hithal€ Basd MH’dd&%teﬁiﬁﬁcﬂ'ithvas as

toxi ¢ity. 1%oFalfawser nore corrpounds of the |nvent| on can be b| 0- transfor med
t o phosphonof ormcacidor—Tonrzed—fornsttereof—which—ave I
actiyities against viral functions and virus nultiplicati on, rﬁgasﬁfa‘i.f A
conmppund of thl%stf&hBNtﬁ 0 0 [err] 25 Dose mg/kg ip - Nqofanimals injected
_ 35 :
. NaO O © : S
NI y - |
. P—-C——O—@ _ 62.5 0/2
0 /S _ o S :
NaO . | 128 | 1072
| | 280 - 0/2
. visat2 . . 500 . on
: Na O O

\" "-—o-—@ . 625 0/2
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s visoss sc0 - o2
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gvher.ej-.n each of Rl, R2 and R3, which are the sane or di'--ff'e'r-ent' i s hydrogen
a phenyl group of the formula:30 35 .

Jerr] wherein each of R4 and R5, whi ﬂ]@re yﬁe same or dlfferent S
~hydrogen, hal ogen, alkyl having 1. 2 32 a?rbon at ons, al koxy haV| ng 1
2, Q) 3 carm@daos.ﬂmompstab:ioﬂxycar bonyl having 2-7 carbon atons; or

| kyl-car bonyl lf\2te§t !ctaaﬂwgmdatcémﬂ lﬂmﬂﬂmaan@t«%om bereeshéns faod mﬂaenza virus

5t rai ght: sa!f‘ '%ftcé'('j’"a'! # ! A of the 'BY“"EP i?r?cﬁ‘f%ﬁ?s"r:gﬁ'?? o
ound to adfai"s S eou@cf Tt s St Bl /L
| Rat one OfthBJcoﬂvB otSheam eu shéllcd tHardhire 168 Q8m trht&nki m@nd

physi ol ogi cptobghoadfareid adid andldiclogidally aqakptatsid salts mliéaaros Thé eseaf in vido nﬁtabolfqmwnd

ccor di ng t ghows cthat @"!mefrdem the inyamtjop rargIngtapolized 30 DAOQP!J 'i"lt§ Qﬂ?bﬂ'ﬁéﬁurﬁg

l al m 1 1.0 :ﬁ%ﬁ‘ lh c H:'dg ‘§'V'W %;:,%gj; n‘ﬁg:%lg%%gpi ﬁioq mlc glef t ?on e?qlgf::
- 3 wher el n,Jillg 1 %
ccordi ng t&bnib@b(soﬁfwuﬁ pabsasao A 16haGiH @hdlitd Ms.anagtb:na é&tarns satsdrh‘éls thlétt@Qst

phenyl gr oushows thaf\caupvpadsrud ttaommbnngvd ®loarucuefioxidity iehigh LD5Givelues. in dadclasioh

R5 in the rmpewdsmf tlleogﬁ @Thq;_rp@ng\(y'al effects on tter?ep(@pcl}ytﬂm yft;ses and low tOchltyd
lO-’f S On. r 1

ﬂgg[ artet 1l e Al e Mot R B v.!ﬁgfuﬁgllﬁs%ﬁ%ﬁ'l R e

tlai m 1 whangims t he rad|cal Rl i's H and R2 is H and R3 i s 4-nmet hyl phenyl

). A conpound according to claim1l wherein the radical RS is He R2 is H and

R3 is 4- B85 r?e%qmy%@frfy? formgla A conpound according to claim1 wherein the

fadical RlLis H R2is Hand R3 is 4- chI orophenyL 11. A conpound accordl ng

to claim1l wherein the radical Rl is HI is'Hand R3 is 3,4-

di chl orophenyl . 12. A conpound acco&@ §_¢{ aim 1l wherein:the radical -

is H R24#s phenyl and R3 is phenyl . 60 13. A conpound according to

claim1 wherein the radical Rl is H RDA,s 4-nthoxyphenyl and R3 is phenyl .

14- A corrpound according to claim1 vvhereln the radical R, is H R2is

chl or ophen @g&eﬁsw ghé'n&/’ﬁs whish arg they AR dlifiReasb ichvatpaerorcd rtieny! Gravhef tien

t he radi cal I's phenyl, R2 is phenyl and R 3 is 65 phenyl. 0 003 275

in test 11 conpounds of the invention arf alF3o active on cutaneous herpes

©

fnd

Di scussion of test results As seen in t | conpounds of the invention are
active on herpes-virus -and influenza wvi ltiplication in cells. Ap seen

'in the gusnea pig. According to the stalRg¢Tty test 111 conmpounds of the
I nvention are nore stable than 5 trisodium phosphonoforrrate in 0.1 M
: aqueous HCI wh ‘Wﬁ‘ E?Fh° Repn szgenrh'eh@re the mq qfldsffetent gé.mrpge@ '}adqgee alkgihavibde 2, or 3

adm ni ot f‘a? h'amhg 3 %@5@ %glgi#a% %#tg‘%ﬁg%@a@ff ﬁ%r 3—:7ma F gf”'ﬂ‘:@?':

salts ther ep}ﬁvtde'ﬂh&attdastof BPand R,V H@hmvt oy bt 8 AWeheh

u
t he i nvent |meni¢bée $Aits abo bpticaliseroery Ith; honof orm ¢ aci d rreasure v
phosphonof or m GPBP%EC?;?%' '"Q)F? ‘F"H‘F‘ 10%'72’&::% E@r Bss.H.It is al so shown in
test |V that cgi 0 ive s
active rre‘?aﬁ)ﬁhwtzg,%gﬂ e uri ‘Sf '\f/%r o%'{elgtrlh ﬁ@g '}é\""l o'c':m?c}?a?fm"ted

tri sodi um phosphw nmhpnumhe}:ordﬁgus afmﬁrmwﬁ.ds—cf wﬁehﬁh the\fﬂmal PR ' PBstiuted phenyl

pr ol onged aﬁ!?qpvll tz
ompound according to any of claims 1—3 wherem R, and R in the radical i together are
: 50 trlmethylene or tetramethylene. .
7. A compound accordmg to any of claims 1—3 wherein the radical Il is an unsubstltuted phenyi
group. '
8. A compound according to claim 1 wherein the radical R,isH,R,isHand R, is 4-methylphenyl
9. A compound according to claim 1 wherein the radical R is H, I’l2 is H and R, is 4-
55 methoxyphenyl,
10. A compound according to claim 1 wherein the radical R, is H, R, |s H and R is 4-chlorophenyl
11. A compound according to claim 1 wherein the radlcal R, |s H. R, |s H and R, is 3,4-

dichiorophenyl.
12. A compound accordmg to claim 1 wherein the radical R, is H, R, is phenyl and R, is phenyl
60 N }3 A compound according to claim 1 wherein the radlcal R,is H R, ls 4~methoxyphenyl and R;is
pheny!
. 1'4 A compound according to claim 1 wherein the radlcal R, isH, R is 4-ch|orophenyl and R, is
pheny
N 1'5 A compound according to claim 1 wherem the radical R, is phenyl Ft2 is phenyl and R, is
65 pheny .
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conparison wth phosphonoformc acid and its physiologically acceptable _ J
salts. The acute toxicity test shows' that conpounds of the invention have a k&
| ow acute toxicity, i.e. high LD50 Vﬁl ues. _In concl usion conpounds of the
invention have antiviral effects on e?égszgﬁd i nfluenza viruses and | ow
toxigity. bBcdssioh betedDresurgonpounds of the invention can be bio-transforned

t 0 phosphonof dsnieen dr tadt brommundedf the rimentidnesre Gictiveherc herbesvdrus tand irdluenza virus

act i vi t i es™alinligadien ipicelig) Axsgencip teshic t:ymﬁ’emet“i‘ Ji{gﬂﬂ qsﬁ\ceoa%nanzougoer eS A

conpound ;of5 LHEF &‘ﬁﬁﬁi%z%’ M gaueows. HCI, which s & model for stabiity Jn gastric juce, and
[err] wher ﬂilencd?@é) nds! of "the i n%as%égwggrﬁgreaf:@ ‘l:'ﬁchs@a srgioajﬁe'ﬁfoﬁ? ZFL%%éﬁ?n%ﬂEt;onf&han
hydr ogen ophaphdnefoyrhic gio@apd pHysiologically raptdptabBallS thereof. The test on in vivo metabolism IV
R4 wher ei nshayshthef cqtmpaynds PG theywnyestiompaee matabalized to pheiphenofosmic, adids megegrasigen.
ha e, T e o o LTI, Ol R P e
car bon al'offoq ek bl AL ol TR T e i Renin 13164 bioraha¥ala vy in
havi ng 2- 7 cémgangdh vatHOsHesphahotbini 4R ilsQU@idIeYicaliphdibptaiiié bakisOfWe aS@k txiltP thst
al kyl ene cstwws tHay chapounds & the indention heve adbw Feuté rsticlng ii.achighdDS0 valoesa th @adadion
D T s
and R2 ! {ss %rwmofmwa %)g st?o% g‘ aﬂ‘?ﬁw :a in?t V\;I\’@l. nc%né%p@izgﬁi?ulti icatipn. N
physi ol ogi cal Ty "accept apfe Larpsana oﬁ?l cal i Soners thereor né R conpound
accordi ng ¢tiined aim1 wherein RL and/or R2 is H 3. A conpound according to
claiml1l wherein R3is H 45 4. A conpound according to any of clains
1- 3 wher#® h A rempoygd ehthetfermuld 3 npnosubstituted phenyl group. 5. A compound
according to any of clains 1-3 wherein _the radical If is a disubstituted -
phenyl group. 6. A conpound according 190 any of clainms 1-3 wherein R4 and
Rs in the radical Il together are RQyipingihyl ene or tetramethylene. 7. A
conpound®accordi ng to any of clains' 1-3 erefn the radical 11 is an
unsubsti tuted phenyl group. 8. A conpo@Rd according to claim1l wherein the
radical RL js H R2.is Hand R3 is 4-nethylphenyl. 9. A conmpound according
to claim %ﬁb}ﬁ%’f &P 'R 2207 Sz whieh arg theijameror pifferanta igchvrraasnsor pBBY! group of the
met hoxypfenyl . 10. A conpound according to claim1 wherein the radical R
iIs H R2is Hand R3 is 4-chl orophenyl. . A conpound according to claim1l
wherein the radical RL.is H R2is H‘a‘@@,ﬂ s 3,4- dichlorophenyl. 1L2. A
conpound according to claim1 wherein tHe ratical R is H R2 is phenyl and
R3 is phsnyl. 60 13. A conpound ac&rding to claim1 wherein the
radical R is H R2.is 4-methoxyphenyl and R3 is phenyl. 14. A conpound
accor di ng p%g;%g‘g;him i‘ﬂ“;f'?%fef drEapr fifferpnt. iphydrgenchalbge atsyidatien V.12, eni

)
. (o} k vin r omms, al a i 7 Op .atons: o
Rﬁ ' SI phenykyic yiRabi gﬂ‘m:grba b%%rn f jig’:kﬁi z‘,ft %ﬁ?&gg@%%g%ﬁg&? aIl??éFec airI S
phenyl , &2 havind 16w taritithtd®es 4nd bRing BEGHAMD adjacent pbiitiong; 18, 218 or A & ancﬂ\ I ring;
accor di ng providécaihm dnevdteR, and R} Isea shachl @adupfst thesfodnut RyHeP IRE RYH:, anphishoidyically
met hyl phenwce%ﬂIQe Raits| apd tiep) fsomers thereof.
- A compound according to claim 1 wherein R, and/or R, is H. -
3. A compound according to claim 1 wherein R, is H.
45 4. A compound according to any of claims 1—3 wherein the radical Ii is a monosubstituted
phenyl group.
5. A compound according to any of claims 1—3 wherein the radical Il is a disubstituted phenyt
group. '
) 6. A compound according to any of claims 1-—3 wherein R, and R, in the radical Il together are
50 trimethylene or tetramethylene.
7. A compound according to any of claims 1—3 wherein the radical !l is an unsubstituted phenyl
group.
8. A compound according to claim 1 wherein the radical R, isH. R, is H and R, is 4-methylphenyl.
9. A compound acco-ding to claim 1 wherein the radical R, is H, R, is H and R, is 4-
55 methoxyphenyi.
10. A compound according to claim 1 wherein the radical R, is H, R, is H and R, is 4-chlorophenyl.
11. A compound according to claim 1 wherein the radical R, is H, R, is H and R, is 3.4-

dichlorophenyl.
12. A compound according to claim 1 wherein the radical R, is H, R, is phenyl and R, is phenyl.
60 h 1,3. A compound according to claim 1 wherein the radical R, is H, R, is 4-methoxyphenyl and R,is
phenyl.
h 1'4~ A compound according to claim 1 wherein the radical R, is H, R, is 4-chlorophenyl and Ryis
phenyl.

15. A compound according to claim 1 wherein the radical R, is phenyl, R, is phenyl and R, is

65 phenyl.
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.ound according to cI aim1l V\,her ein the‘ radicalk

-17.. =178 *H, " R2 S

.- phen d R3is H 18. ‘A conmpound according to claim1 Wnerel n the radical HL
R RZ is 4-nmethyl phenyl and R3 i corrpound accor di ng to '
>~ erein the radical Rl is H, R?Hgfgﬁhoxyphenyl and R3 is H.

Formpound act6.0A ciongodnd sdcading Jto Vueirh €1 WhbiaR #ha Jidial RXls -4inSetitiphblYl, i /5 is 4-
; __phen yhethyighefd and Riis mnle conpound according to claim1 wherein the

H17 cprapqund, g0 rfyWhereiw the radigg R, bs Y ahepy
i [ei 18 A4 Freyny acgprdin 9 t? gcggrgl Mherein the eadigal iy |§ H, gﬂj? m ?ﬁg?and’ag

'rbonprheagyA oo ce6HIREG tdai . |0k IR, W hridtHdxyphéhyl an
Rl |sisH fosn?p}u?ret hyl pﬁeny? %H%Rg‘et’%}cgln@‘ |£TH1R¢ A cgmx%ungia (.m

~accorfdeng to cl a?%Alcomevr@luaacm to sldine hivh@ginitts: radficalR, i 8, A2 js@-ahianenhiny

an LS 15 13 A TR P el e

is H. i é° Ssthdx ' :
wher'gli ## t he radi eal AEémdoSndiccﬁangﬁ:dmaqem@r&h&@%duém i$8, A %Hne&?lphe‘r\yl and R, is -
accmhdmm to any of clainms 1-14 and 17-26 in the formof a sodium

28. A h Aetprpeud qsﬁ%ﬁmﬁtcmmadmm the ng-cd§1 ta bk Rajs2.Brdieshyinbeny! endﬂ

c‘o-rmound adtdf B 98] 4 LorfBlind Qe Biiing 1S LT aw 2 LBl AN O QU G2bL VI RG GRPRAD

sal t an opti CQE um;f Sbgtocizgn prﬁiﬁtﬁm%ﬁ hqgh ﬂjfsélpé'ye@ h&ﬂl and R |sH

accordl ng to cl azm&&mmuﬁES@gﬁmgm byl 61 cBims30—14 apH 201264k tHeGddm &Téaﬂill’uaféaﬁn

~accorfdisng to an 2&fA eﬂaanmuml Qemradion compising iasm getivé ingeedientveecampguneldiceortling to any

assodiat i or?"vxﬁ‘ft tég e'awf Y decee P'alip'é"bén PFPtEF' 'S%'lefﬁt‘ a%Phr maceut i cal
o}

3 a QQ)“H 798
prepgration acc iﬁﬁ%ﬂHWthaﬁi f to a% é)ff%f» f%@gﬁsnﬁsthe active

adm rfi strati gpg
t he t|réat ment of 3(115@6&@8@0&&5 prdp yho‘ﬁld‘cbtﬁdiﬁg tmara,rufrf&hﬁs zmbudlbsn@em sy&ancA
conpdqund ace cadehiin ratl@ﬂ any of clainms 1-27 for use in the treatnent of
vi rug-i nduced nee IAa%"f'lp ung %@&@%mlaﬁy affiaias 24 dar el inghertieatmentofidispasss tausrg by
the dranst orrilt gy’ g% "éiifﬂfé Mﬁ%ﬁ%ﬁ% S imefa7 s (G URBNAL oAGAR LG
to ary of cl aiddprasticaiisesdas illstmdidlin gRll BEARARatoR 4P Giflishifected cells.
vi rudes i n ani mais. A eehpddadagcoraing toiny bfdididas 29 f&rh.@e inelid whatryen0bf disedisab caused by
pol yrer ase. 35ruse&\ ie @nipelsriccludingonali. Ry inhibitng \t he petivitapfindratl payinefrase. use. i n

i nhi i ting the Pi &icp payn d P‘E"\?&"@em ap fs?,'?'f“ t‘a‘s7e75f°bf‘s°\/'ﬂ fhikiting; the agiivitppireverse

tra t ta es n;
i'ncl yding man: "§%'° .ﬁiﬁi or&%“ﬁ,‘f"ad‘ itds 21% 795 &b Alilbichig e hMiotliSRnioirus,
i nhi i ting dshe pgh'i&lér ebpesinal, PHudhzd Wkus aaéhéﬁaum Yt Udna et IrJd8S in\ahim %A Saluding
i nfl yenza vi rmsn.and hepatitis B virus, and retroviruses in aninals '
i ncl bdi ng man. 337 Acemménacmm)mm ftc@trmw—@f' fed %ﬂemsmrnbzmgftm grgwih plyvirus- -
i nhi Riting th&§ Wh"eﬁ‘f i\ Aryrpals ingludj Fred, $ N0 pals ety
ompound accordm to .of a E k for use in men .ﬁ-ﬁf viru -m cf'ed
38. A COMPOMNGLAGLRTdleblls i artdls c..,g?né Rfiokint Wil s
Vi rug-i-nduced 40 30€ARbABdING abdotdidS@Sany b alaanma s-27 el dddlumﬂterfﬁltméayof vurus-lnduced
i nhi Bi'ti ng t heeoptastici dideaseatin animgl$ ircluding manrhySatgbiti®Othe Acthityod versa tremcdptang. t 0
any ¢f-.cl ai ns, 1- #¢-4 FR"‘H?S'@!’ 4cmr#'n@t°t%at%rnf 1oR27\jeruessin thediegpnhef GpPrigstic diseases
di se lses in aﬁlaﬁgvnaés Pﬂﬁs ﬂ:gpgggrap ofc &u&&snag d%pn%riﬁ\ é‘élf\!/\Htt%_FR%WY( %Xt%ggssuch as
trangcsti pt ase npoun cor or us
t he freatment Aoﬁeamdpamt add dsta-emunds vatlnl rilnkuhne uiestee actgraivgno t%formulaA 1 A
process for the preparation of conpounds as defined-in claim1l by known
met hods sucpo as A Reacting formc acid ester cojj ounds wi th phosphite
triegtler according to t NeRINPIOR, 3 + A, 280 RELLI (R W, ngd\RRlaia.n_(ﬁ R2 have the
meani ng gi ven above. RI10 15 a |éaving grotip sul tabl e ‘for Arblzow type
wherein R, and R, have the meaning given above, R, is a leaving group suitable for Arbuzow type
reactions, such as for example Cl, Br, |, sulphonate, carboxylate, alkoxide, and R,, may be an alkyl, a
55 cycloalkyl, a cycloalkyl-alkyl, a benzyl, an adamantyl or any phosphite esterifying groups suitable for
Arbuzow type reactions;

»

—rl e

8. Reacting a formic acid esgér with a phosphite triester according to the formula: '

60 _ o ‘ RO O
. . : BN T
(R,0) (R,0) {R,,O)P + R,,—CO,R— /P—»O,R;. + Ry —Ry

R,0 |
_.—/’

A




-such as for exanple C, Br, |. sul phonate, carboxylate, |
él koxi de, and R, may be an alkyl, a 55 cycloal kyl, a cycloal kyl -al kyl, a l{- -
yenzyl , an.adamantyl or any phosphi teqam'h% ng groups suitable for

~#\rbuzow type reactions; 8. Reacting a formc acid ester with a phosphite

" friester accaneekirng, Ry R, Bod Ryjlhave thermdaniag given @B&8; 275 wherein R1, R2, R3,

and R11 have the neaning given above.. C. Reactin f Qr.a GLd ester
ith a phosﬁﬂie‘f 3rting 2 derape gcé‘?fsq%{c%'or?jpﬁﬁp?ﬁe ‘g'ﬁs'ée'rf‘e’g{rt r?ﬁﬁ%én?" g[tgrtﬁ Fb\f\ﬂer_ei n R1,
and R105 have the neani ng @i'ven above and M+ ig a cation, preferably a
et al ~such as Li+, 10 Na+ or]] K+; D. Esterificatijon of the phosphonic acid
Jroups of ~ hydr oxycar bonylRggspMd miRe—ER:Re—rroRddst-ef0Bc e B Biong to the
ornmula: [err] wherein and R3 have .t he neaning.given above: 20 E. "
oteri T cap ﬁbf'%ﬁ‘f‘h%? de L TS B BH R ea0r N o e BB et
rornmul a; * 5 [err] wherein Rl, R2 and R3 have the neaning given above; -
B0 F. React i l.gEstedfigation xyfc e bahogphohio Sqith giopsiaf tydtokyaarbalgiphaspionicada donogstéro
he f or nmul a:acgording to the formu|§_: _ 0 [err] wherein Hal is O, Br or |
hnd R1 anq R2 have the meaning given above; 40 G -Reacting a .
1ydroxycar50ny|phosphonlc acid nohal i de di ester gccording to the fornul a:
err] wherein Hal is O, Br.nofprLcomsl HIr oRZ-3(KokB—beyg t he neani ng given
_fibove; 50 .[err] 55 wherein Ri, R2 _arzldT_ R3 have tﬁe’z.maanﬁg gi ven above and
RO is a suziet whereindh tand & ihae Hivimepying Rivewebo¥er se as a good | eaving group in
bubsti tutiOn_react.i ons ctivat car boxyl i ci.d groups. J. Reacting a
nydr Q)(;ycar ?oﬁ% sgtnécsa%f%ﬁ?@‘:dgoéi'cﬁrbt"?]%el'é’f’%? n'\éﬁ%'ﬁfﬁgiegﬁg{%"gptg ‘%: fﬂ"BB de alni ona'
according to 60 the fornulao[ @ r : erein X is Br or an
Rl., R3 and RL1, have the meahilng given above; KJ Hydrolysing a -
hydr oxycar®onyl phosphoni ¢ aci dPrT¢&8: Rt a b/af’s-ec%ordi'ng to the
fformula: O ' Ro/ _ 'R.O

. . 2 2

wherein R,, R, and R, have the meaning given above;

€ ons,

30 .
F. Reacting a hydroxycarbonylphosphonic acid dihalide ester according to the formula:
1 =
3% (Hal),P—CO,R, + 2R,0H — (R,0),P—CO,R, + 2H-Hal

- wherein Hal is Cl, Br or | and R, and R, have the meaning given above;

«0 G. Reacting a hydroxycarbonylphosphonic acid monohalide diester according to the formula:

Hat O ' - RO O
. \il'l——cozn, + R,OH — P—CO,R, + H-Hal
* ro” R,0 |
.wherein Hal is CI Br; or | and R, R, and R; have the meaning given abovef
50 | RO O | n‘o\ﬁ |
- P—COR, + R,OH — P—CO,R, + HR,
RO . RO
55

wherein 'R,, R, and R, have the meaning given above and R, is a suitable activatinq moiety, known per
se as a good leaving group in substitution reactions on activated carboxylic acid groups;

J. Reacting a hydroxycarbonylphosphonic acid triester with an iodide or a bromide anion, according to
é0 the formula: o

RO O _ 00
RN} o AV .
P—CO,R, + X~ —» P—CO,R, + R,,X
Rﬂo L R10
© 40
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r]. wherein. RL .and R3 have the meani ng gl.v-en--::a. and. R12 |s a
offgrabl e phosphate ester group; L. Aqueous hydrol ysis. of .a '

hydro rbonyl phosphonic acid triester, containing. one S|IyI esterified
ahosp te group according to the for rroloo3[275] 20" where R2 and- R3 have:

i Ng - g| en_apove and S_an_inert organic radical, preferably an
“gr oup™8EEA X FoF 'Q%Rﬁ'pln af‘éFrv] a"%‘el\mewacmwengbove.

g hydroxycar bonyl phagphoni c .acid mono-fpHegter with an esteri fying
-using a tetra- al kyl a\nfh)nl unsalt as a c‘&lj[al yst,. according to the

for 40 ' —CO,R, + base — r-}CQAheﬂ'%.hQHHaI is d, Br

or and R3 have the rgazg(ng gi ven above R6 is an al kyl radi caI )
such “ f or 1046 exanpl e n-bdtyl, n-pentyl, ﬁé , h-heptyl and n-octyl; 0. -
Hydr dl-¥7i ng. awhyrdiah G WE@RPREVY |tmhﬁ€dhh©fynﬁn astwé id’dl |§§fserhyamsubw phasphatetds®Rr group;
formjlza: 50 55 vvhereln Mlsacatlon such [err], R2 and R12 have the

meanilny gi ventaf@ipaus hyp vi W"'Rﬂ'déﬂﬁtﬂl?néﬁ'ﬂf‘%@ iiu eqipsified
9 9 '? 9'?""’ ﬁ§°°' H%ms ;: SW"g' y

the $ame orsdPTTRICAE: l#>deesterification of a phosphonic
acid!tri substltut ed -silyl (@$ggj group, and tfe qprboxylic acid ester group,
of hydroxycar bonyl phosphoni ¢ aci{l triestwo, ac‘s\qlrdl ng to-the fornmula: 60
[err}> 0 003 275 5 [ ERR] wher ePﬁ-m Re—and Rﬁ—%ﬁeﬂﬁzbslﬁéam ng given
abovg, and fhe silyl ester gﬁ& S preferagﬁ{ a group such as exenplifed
abov¢ ‘in nethod L; 15 Q- By e stepw se de erification of the sily) and

benzyl ester @hewlR, sid fhyle thé mbdnindeivel bBsvs GAd BASHH .nerp&g&ﬁwamaéu Srét6r88ly SH diganic

to the for rrul a‘ourRGBh@s 6D example CH,; 20 25 [er r} 35
wh Mt nd
RGeLg/g th e n”e an? bnggﬁveorz{ycggg(}\ép%ow%ogy 3{:IH én%rggag?o(gl}il1c Eaé CS?{d ? t? hhenfdrmR%a a_

~bis-$i.lyl ester groups (on the phesphonic and omdhe carboxylic acid 40

roups) .of hydroxycar bonyl phosphdni c- aci d trleste?\lbccordl ng to the
ngI‘mJ|)a Y Y yip (HF())),P_.(:OZR + R,OH —». P—CO,R, g

30 /
_ HO
wherein R, and R; have the meaning given above;

35 N. Reacting hydroxycarbonylphosphonic acid mono-P ester with an esterifying halide, using a tetra-

# alkylammoniumsalt as a catalyst, according to the formula:
,‘"O Q ' — -0 _
AN BN I
© [(Rg)N"1, P—CO,™| + R,-Hal —» [(R,),N*] P—CO,R,| + (Rg),N* Hal
IR0 ' R,0

wherein Hal is Cl, Br or |, R, and R, have the meanmg given above and R is an alkyl radical such as for
- 48 example n-butyl, n-pentyl, n-hexyl n-heptyl and n-octyl;

0. Hydrolyzing a hydroxycarbonylphosphonic-acid triester acéording' to the formula:

C M*0_ 0
50 | \II NI

P—CO,R,, + IMOH —» P—CO,"M* + R,,0H + R,,OH

/
RO R0

55 wherem M.is a cation such as NH,* or Li*, Na* or K*, R, and R,, have the meaning given above l-'t,3 has
the meaning given R,, and R,, and R,, may be the same or different;

P. By the stepwise deesterification of a phosphomc acid trisubstituted silyl ester group, and the
carboxylic acid ester group, of hydroxycarbonylphosphonic acid triester, according to the formula:

MR OB
- ] * 4 Lt n S *

bonyl t di h .
P orrK SRR R SRIRGRHE e S BH  TE ln B ?%'g"'m_

(



(R6)3STO O ' - M-O O [err] R2 has t-'h-e meani ng given
above, R6 and R7 are inert organic radicals, the sanme or different,
preferably they are the same and a group _such -as for exanpl e CHS3; 50 S.
Agqueous hydrol ysis of a hydroxycar bor@lmmni c acid triester, containing

twoisy |yl esterified phos ngy e groups ding to. the fornmula: O

0 55 [err] wherein R3 and \nlave t hey gi ven above; 60 T. Reacting a
triester of hydroxycarbonyl phesptmR|, c_écr d pLJ:cdmdr,,,qhqlsmj.e aci d according
to the fornula: 0 003 275/wherein R3 , 14 “have the nmeaning
gi ien abofe and X is AWRJIHOor 1: U Hydr'&;en‘a’t’?sﬁg di benzyl

aryl oxycar bonyl phonate according to t formula: O . 0 [err]

wherein R3 has the neaning given abové&’s\Jo V. Reacting
hydr oxycar bonyl phosphoni ¢ acid with ‘an eptegd.fyi ng halide, using a
t et raal kyteanmoni um salt as ‘a catal yst, choroTr ng to the fornula [err] Hal

is d, Br or I. R3 has the neaning gr v@n above and R8s an al kyl radical,
such-as for ,f%aHH. & ty, X h and N-oct 20 W
React i ng hy@&m@é@&fﬁﬁﬂbﬂave &'93%;" g de'ozrl;l’es%leapgrhgc@@r’%ﬁeh%‘pro'sf’f? %{’B’rWP‘éP
HO O 15 [err] wherein: -R3 and

R12 have th@ %@HrSWQWGes'eqsrebé@tialboWg swhemceme[ntsemtém:;mqusrdl lﬁhfnzyﬂd%ﬁcarbonyl-
formul a | -t RIPSPISRPIS aseRnding togtbe ifermlai s converted to a physi ol ogi cal |y
accept abl e salt ang/ olved into the op b 30 isonmers. Revendications
35 1. Congose de fot rru? %S 0 [err Ry Iaque[\|e chacr@s Rl, R2, et R3
qui sont .identiques ou dlpf_i@m 2, hydrogeneo,ou rABYSIOH phenyl e
de formul e dans Iaquel Ie’chacun d R4 et R5 A1ur sont ntiques ou. -
differents, est |'hydR&yene, un hal ogAne, (Cgroupe al kyle ayant 1, 2 ou 3
at ones de,scar bone al coxy ayant. -1, 2 ou 3 af e car bone, al coxy-
carbonyl e ayant de 2 a 7 atones de carbone, ﬂn‘T Tbyd carbonyl e ayant de 2 a
7 atones de carbone; ou R4 et RS forment ensenbl e une chatne al kyl ene
saturee, droite, ayant 3 ou 4 atones de car bone et 55 etant reli6e en des

posi tions,adjacentes. c'est-A-dire en 2; 3M ‘4- au noyau phenyl e, a
condition qua R1L ou R2 soit un groupe phenyl e _Egr_mJlg | efysque R3 est
H et les sels physr ol ogi quenent accept ables at | es’1so opti ques dudit
conpose. : , . RO

35 : oo
wherein M* is NH* or a metal such as for example Li*, Na* or-K*, and R, and Rg have the meaning given

above;

R. By the deesterification of the bis-silylester groups (on the phosphonic and on the carboxylic acid
40 groups) of hydroxycarbonylphosphonic acid triester act_:ording to the formula: .

(R),Si0 O M*-0
_ 1) 2H,0 \|| :
P—CO,Si(R,); —— P-—CO,"M"* + (Rg),SiOH + (R,),SiOH
PrEE S/ 2) Mt
R,0 Rzo

' R, has the meaning given above, R, and R, are inert orgamc radicals, the same or different, preferably
they are the same and a group such as for example CH,;

S. Aqueous hydrolysrs of a hydroxycarbonylphosphonic acid triester, contalnmg two silyl esterified
- phosphonate groups, according to the formula:

. _ 0
55 o i H, 0
[(R,),s-ol P—CO,R; — (HO),P—CO,R, +2(R,)ss.ou

wherein R; and R, have the meaning given above;

60 ;l' Re?ctmg a tnester of hydroxycarbonylphosphomc acid with hvdrohallde acrd accordmg to the
ormula:

R0 O 0
I

I ' :
P—CO,R, + 2HX — (HO),P—CO,R, + R, X + Ry,
RO

AT ) 0
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se’'selon la revendication 1, caract6risd en e et/ou R2 est

npos6 selon |a revendi catlon 1, caracteri se en ce.que R3 est H 50

se selon lune quel conque des r ey ons 1. A 3, caracterise an {

e radical 11 est un groups ph6ny| e oSubstitu6. 5. Conpos6 sel on

fitiel conéﬁ!?efelﬂéia Re\pad Bichve &?smianmgalveoabmtwuneﬁ Gir8ram kqua |e. radi cal
esgun gro stitue. 0s6 selon | une quel conque des

revenfi atlongjO %V%o X'"z?réj%et"@' aé‘@m‘é??“l"@“'a"d‘&n% aggording tpathe fyulaz radical 11

forngpg: ensenbl e un groupe tri rret hquene ou tetragethylene. [err] - 0 003

2759 npose selon |’ une nque des m@’end"catlons 3, caracté6ris6

fue le Is radical 11f G'Hz fpouﬁ@zﬁpheﬂyiDQPﬁmz&,ub 6H, 8. Conpose

revendl cation 1, caracterise en ce que le radicalr R est H R est

est,J EMEEBUbaa the megningtaivepiaboves 9. Conpos6 selon |a

ot T or oupev s e BB dE ol e oy ¥is Filler s Sy fammonium
carackérise en ce. que |l e radi caI Rl est H R2 est Het R3 est |e groupo -

M| o AR e e S Tl S e G

3, 4- di*thl or opheriyCieBr ot 2 R, RisrthomBanirg| given hisove aneRyds atdlkydiadital, snafadbr@xarﬁ;ﬂe s-butyl.

ce qye: | e radirPanrtyRn- hexyﬂ ﬂ-hePRQaféisN ocwl: gr oups ph6ny| e et R3 est |le group.

phenyfl'e. 13, a revendication 1, caractoériseé en ce que le
radi dal R Zst{” ﬁBac ge§ r°’1y‘éa't§°"?5'ﬁ'ﬂ) sp?f’"'cn%’fdh‘gﬁ}%ﬁé?ﬁ?Td@getPt Pl & “gr oups
phényl.e. 15 - 14. Conpose selpp I@ revendi catigpn 1, car act6r| s6 en ce

que Ile radical R est H R2 est |eNgroup. 4- chldroph6nyle et R3.est le

grougs phényle. 15. Conpose sel on | £reV8adieAFr—AQ.Rcaract 6ri s6 en ce que
qdi cal R est le groups ph6gy6 R2 est |le groupe phényle et R3 est le
groups phenyle. 16. Conpos6 sel oA Ia revendi cation 1, caract6rise en ce que

ddi cal R wiasdin REar@IA)aRe e Mfahifig deséibeld BEEVE! herd2&er@fid cdrfpolfd Bt RIR formula I thus
'yl phenydbeaimd iR3esired nsloen\gneau pea phiivjdgallylatceptadiDRR Gnd/0t R8olled into the optical
di cat i¥nisamergaracterisi en ce que le radical R est H R2 est le
groupe phenyle et R3 est H 18. Conpos6 selon | a revendication 1,
caragterise en ce quo le radical R est H. R2 est |le groups 4-

met hyl pheny| eRevendiggtianst H, 25 19. Conpose selon la revendication 1,
caragtdri si¥en ce Fzgue Isgls( d| C?I R, est H R2 est |le groupe 4- '

nmet hyl phenyl e at ? i Corrpose selon la revendication 1,

‘ carafterise en ce que le radical R est g, 0oR2 est |e groupe 4-

chl of'ophényl e et R3 est H. 21. Conpose del hn | a revendication 1,
cerafterisewen ce que le radical R BOtFHCR>Rest H et R3 est 30 Is groups
phen ___Ie 22. Conpos6 selon | a revendi catygpn 1, caract6ris6 en ce que ||
radifal R est H R2 est Het R3 est le gt’oups 4- 6t hoxycar bonyl phenyl e. 23.

5e sel Onddna idqasiRRBAAROR,, &, eCRYGAESARAE ideMiqass SLEdiRBIEtS, AstTAgtrsgthe Bu uegrbupe
est |le mgréovipge dormulem-t hyl pﬁenyl e et R3 est |e groups phenyle. 35

24. CorrposG selon la revendication 1, car rise en ce que le radical R
- R2 est | e groupe , B Rg ' '

”
Ry~ _
dans laquelle chacun des R, et R,, qui sont |dent|ques ou différents, est lhydrogéne un halogéne, un
groupe alkyle ayant 1, 2 ou 3 atomes de carbone, alcoxy ayant 1, 2 ou 3 atomes de carbone, aicoxy-
carbonyle ayant de 2 4 7 atomes de carbone, ou alkylcarbonyle ayant de 2 &-7 atomes de carbone: ou
R, et R; forment ensemble une chaine alkyléne saturée, droite, ayant 3 ou 4 atomes de carbone et
55 étant reluee en des positions adjacentes, c'est-a-dire en 2;3- ou 3,4- au noyau phényle, & condition
que R, ou R, soit un groupe phényle de formule Il lorsque R, est H; et les sels physiologiquement
acceptables et les isoméres optiques dudit composé. _
2. Composé selon la revendication 1, caractérisé en ce que R, et/ou R, est H.
_ 3. Composé selon la revendication 1, caractérisé en ce que R est H.
60 4. Composé selon I'une quelconque des revendications 1 A 3, caracténsé ence que le radical Il est
un groupe phényle monosubstitué.
5. Composé selon I'une quelconque des revendlcat:ons 1a 3 caractérisé en ce que le radical |l est
un groupe phényle disubstitué. .
6. Composé selon I'une quelconque des revendications 1 3 3, caractérisé en ce que R, et R, dans
68 le radical 1l forment ensemble un groupe triméthyléne ou tétraméthyléne. '
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Phonyle et R3 est H 25. Conpose sel on Ia revendl cation 1, - @
d en. ce quo le radical R, est H R2 est |e groups 5- |ndanyl e et

26. Conpose solon la reve caracterise.en ce quo le
; . II;! est H- R2-est I's groupe 4[“%0%‘% phenyl e et R3 est H 27.
ol k rrposG sel.on |7.Compepdsblaoinme quettosqueeiseregkindiaitionsns a 3, carai:ﬁnsstenl:aqwa @ Gdisgliest a
arns d' un yelgweegbﬂw&qmonzebst'@é osi ti on pharmaceut i caract ~ri s en ce
Bu' el l e contj %Eg Co ?' n grovandigtiPn hcaractérse en g aved %Rséﬁ‘ﬂnnﬂ“%%m estle

el con it o] e
ol coross SR sl i S O SR

revendi cat i oniR8omspnss sélen hoevendicitiomte cdasténaéron'rcaqueae raamal RCesrpng dst 9t R, est
yhar naceut i dﬁJ@m"!R,el ‘bﬁh"l’feﬂé“ﬂﬂel conque des revendi cations 28 et gaﬁé
aract 6ri gee enlle ‘ngsg'ls?' 2 savendiation 1.cAgretAS ence ' fadﬁ§§®8?'é' EH ﬁ'nR3 est

roupe oro!
6hi cul e phar laéﬁﬁﬁtﬁéaﬁm € cardtérisé ente-qué RS R/ éQ{‘H R, est le groupe
bhar naceut i Quaay&eﬂt(u; ektuagrdiwebmmque des revendications 28 'a 30, ‘coni cue

pour une- adm ni B’t Cemm;ﬁsa; u:etlon32car LHiripbaecese t;madtdam\estqﬂ& esHlegrupelés

Mevendi cat| etuﬁslelsﬁ lﬁ'ea terren causde
bor des i sl Eggaﬁﬁgggen R A e als b aedt BER R R
guel conque ERAslisE Sdier0B 1, b&é&erﬁmﬁﬂe%&.&m 63 1 §BSY phBiRTe, RD
{ al adi es ne@gxllagtduqua&nwadungeal«pgfoupmphéhvlels chez I'es ani naux, y conpris
homme, par |nhiﬁoﬁomrméaéonIarevsm'mhmraqﬁnsa@e cu,dellejtad-sallﬂmésedﬁt@weﬁanétmé-

Wi rus. 342 ebiny !|'!f°‘l“’e lahény §§°

ki1 sabl e gl §°w‘§ eIt LT i A ot R ot a7l e

Jkni maux, 'y CONDIE. BofesEBon 1P RNeriditBiidN 11 EddsbriiSe bn AGb MirdMalte, ebeeH, P?és‘{ﬁdﬁcﬁs%@&
yirale. 60 méhy@bényEoapRsSét siel on | ' une quel conque des revendi cations 1 A

§7, utili#abl e thRempdsg srignda revendicaréon| T, caractérisé @ agage lerrmt:mpsfatésest Ingequpged-

fles virus c

it
fuel condue dag. ggéng,gmsgaﬁ;‘q#ﬁ"dﬁgw TRTERAE 118 U R Eee Rteu B e5h e gEup &
ul tiplication Zie8ombdskSelortld rdv@hdidaien |, REractBiiss \bh tolGueEFaBRE R, B34 HY R) ¢46H GER,|eBt
Ir i ppe, dw Ve gragpedthéhyldiepatite 3 et des r~trovirus chez l'es ani maux y
orrprl s rhome. 22‘55°mp°sé Sqfon | elicatiory]. GPraﬂé'Eﬁﬁenq%l@#edbr?QGé Relest H. R, est H et R, est

evendi cati &n%”é‘ Corjpse Lon s ubnaitatin S carackdhBh B JooDlePbicar . ost . 5. ostle rouge a-

é Se
fylbﬁé'nyiézg ‘est le groupe phényle : ppene
el | ul es gr ans 2 aaesospéaonua rmmear.sﬁwzca}aeﬁnarunmau&e nayad:@nw,rdssnld;@amgmaaa
gonpose sel @®-diméhepifoge eoRges Hles revendications 1 A 27, utilisable dans

Be traitenent &BsCemposéselan ‘hG&?ﬂdﬁsﬁ!qﬂduwcﬁﬁlﬂ%@W@g“ﬁBrfaq}ﬁ' Riiepttt Reest e arqupe 5-
iNi Maux, - y MF@@ Ffpo % $i|ae g@‘er]dvcgtlonql &t. é)cpénggen c% qny‘e dacpcal F? %&t I-PR SL?E Iu%ﬁ

UITOT QUX. 45* Bcstylphé ] es révendi tati
7, utilisable ﬂac&ndmsﬁ Eclori IRAE GlelcOfue Bd ﬁaaneﬁatmepbaaret (U826 sty f’bﬁﬁe Pt selin
i rus chez MHesodwm.nmaux, y conpris rhome, par inhibition de lactivite de |a

ranscriptase i EP@%"S"'&(D pharmateytiquesearastérisé fitersd'ingrédient actif, un
evendi ¢ gI Qﬁs Z@Z %7’ u"mtfecf dgs rgygqdicstions { 3 Tmﬁégﬁﬁﬁ Efyg'gn”WE‘f‘%ﬁ?"é'& acceptable ou
®oopl asti ques Sositidh pm ceu“qnﬁ% it rebefAREHGH- 281 Ebus la foftde o' PrePERE Gnitifre.

)r epar ati on de mm&ﬁﬁtnérebﬁarﬁﬂéhudﬁfel Béion (fams quelcongies ids radenditatibns 281 e 29,
)r oc6des comurastériséd en ge@u'eile caRgienst!ingrédighuactié sssorié deecr tatv&!m:uifemhm"qe@ﬂamnm

a
riester ge %%%?’E%Sosﬁ.%n %narmact;ugque seﬁm Yune quelconque des revendications 28 3 30, congue
pour une administration systémique.

32. Composé selon I'une quelconque des revendications 1 & 27, utilisable dans le traitement des
maladies causées par des virus chez les animaux, y compris 'homme.

33. Composé selon I'une quelconque des revendications 1 & 27, utilisable dans le traitement des

§5 maladies néoplastiques induites par un virus chez les ammaux y compris V' homme par inhibition de la
transformation des cellules infectées par le virus.

34. Composé selon 'une quelcongue des revendications 1 4 27, utllisable dans le traltement des
maladies causées par des virus chez les animaux, y compris I’ homme, par mfubmon de 'activité de la

. polymérase virale.
60 35. Composé selon Fune quelconque des revendications 1 & 27, utilisable dans Imhnbmon de
I'activité des transciptases inverses des virus chez les animaux, y compris I'homme.

36. Composé selon ‘une quelconque des revendications 1 3 27, utilisable dans I’ mh:bmon dela
multiplication des virus, en particulier des virus herpés, du virus de la grippe, du virus de I hépame Bet
des rétrovirus chez les animaux, y compris I'homme.

63 317. Composé selon 'une quelconque des revendlcatnons 1 &4 27, utilisable dans I'inhibition du.
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16 S (RO):2 (CR 1) +

R16- --*(R 0)2P—-C1)2R3 + R R dans Iaquelle R et R2 ont |ea : {”(
si gni gcat i ons i ndi quees ci-dessus, R o est un _groupe 6lim nabl e approprl 6

R0 pof” des reactions de type Ar buzow, qepaqﬂl-"par -exanple d, Br, I,

gr QUPEE sul f Ol BopsREACHY ok fos (BRGNS L 162 dnfindil 1P %M&e

cycloggkyl e, cyc% qfh c% fpg:rii'ﬁgﬂﬁ ,)?ﬁse:s 97 &tevg o%traltement des

d' -estfgifi catmaadiet néuplgﬂuqsqslmwmasa:ppmmng egwdran ax, F,Gaﬁbriscrn&mde. pat/ipltibition de la’
W B. R@akyp!iacewnddearwﬁtummae r' aC| de for, ue avectun triest ertegln%m dos
et " ugic 1fjsa

P- C0 3 + R ﬁopiagélques m;pv:gg gr?: w? l:ee‘z(elzg ux, ¥ cz IIIpns l'wimme, par Inﬁ?[ﬁlon de

s ¥ 'l'a éde la transcriptase mve

piquel | e 'R, 40.f€ompbet selch Purliqu gconq@é‘&esl r@wﬁn&bﬂu@hJ 1 &2, alable AsHsAs!@Aement des

ci-dggsus: C. mﬂaﬁestnéoﬁasﬂlqm ched les atimalix, §Cofhprid MHomnpue avec un sel de -

di estj@ ~de 'f)hos J)HT it Brocddp sle fréparatipm de I@mQosés tels que définis dans la revendication) 1, par des
|&P- M+ + B nus tels Quey) op. CD2R3 + 40 dans laquelle R, R et RLD ont

dini fi cai AEa&tioh rzﬂinqss@e Ye PheidboBmiueCived/lin @¥dstel Be HRIsHINR, seldR IPfdphéisence

gttal , tel que i+, Na+ ou K+: D. Esterification des groupes acide

“onlque d' un nDnoester de | aci de hydroxycar ony!| - phosphonlque sel on

la fgfnmula: 45 0 Rl H -

(RIO}2P- CO2R3 00 dans | ad q)‘lpéoﬁli‘) o I%o’oh—W )OE:SI gm’?’l ca‘t‘l oHs i ndi quees

ci - de'S us; E. ddn§ldLdieiRG af R,wnt Ks sighifibaticie diqlGes!ci-d8EWER, , est un groupe éliminable approprié -

hydr ¢Xycar zengdup desyghaing detype Adwzdve tél quuerpbreaxerhiile CO Br, |, un groupe sulfonate, carbolgiia®e,

0 P-TD2R3 + Retppxy, et R, peut éye §F9 kyle, cycloalkyle, cycloalkyl-alkyle, beqgylg. #lamgptyle ou tout

| aqu} le R, ﬁ?“‘&t"ﬁ?“ﬁ?ﬁ‘“? dan &‘W 5 BRI SO EF GRpEURDS OF TRESIBEOWE,

Reaction d’ UI’B Hah&ion FuHesdi Bak Qﬂier\‘b'rr lﬁeavbc @ﬁ'tr‘i@ter de ‘phosphite sefon fa formule:

hydr ¢xycar kenyl phosphoni que selon |a ?or mul a: ~~~~0

(Hal }2, P-C0O2R + 2ROH - (R10) 2P- CO2R3 + 2H Hal B].Q 111 LIJ 1118 1i 1l

0003 275 dans | aquel | et R nt.leg '

si gniff-i cations indiqu és cﬁ(ﬁ@éésus RI?‘tT&I&-l?gédt I on _B§¥Rgst ér 'cai‘“un

rmnolnal og6r3b|re de | aci de hydroxycarbonyl phosphmo/que selon la fornul e: HaI

0 : RO 0 P-COZR3 + ROH P- CO2R3 + H Hal 't

R2O | dans laquelle R,, Ry, [RR(R.slahB,, lopylee bigeifiqatipnscndiaugps ciflessysi | et R, R2-

et R ontless n ti er

de | .aCI de gar b%%{ nhgu‘:f}\ SS%I eulgggtgrb %r& L\%eg%ﬁssplsde %B@%b%ngs% Ql'rﬁ\ﬁ&
RO )P—CCR9+R30H : : 0 P- C02R3 + HRO 0 :

fl I
(R,0),P—M* + R,,—CO,R, — (R O)zP—CO R, + M*R,,"

40 dans laquelle R, R, et R o Ont les slgmﬂcataons mdlquées ci-dessus et M* est un cation, de préférence
un métal, tel que L’ Na"‘ ou K*;

'D. Estérification des groupes acide phosphonique d'un monoester de Iaclde hydroxycarbonyl-
phosphonique selon 1a formule:

o | o
' (HO),I"l--—.(:O,R3 + 2R,0H —»(R,O),lu—cozR,
80 dans laquelle R, et R, ont les signiﬂcatiohs indiquées ci-dessus; .
E. Estérification d'un diester de I'acide hydroxycafbonylphdsphonique selon I_a formule:
| . | RO O
- ' \:I’I—co R, + R,OH—s P—CO,R,
RO o R,0 .

60 dans ._Iaquellg. R,. R, et R, ont les signiﬁcations. indiquées ci-dessus. _

F. ﬁéaction d't_m ester d’'un dihaiogéc_m‘re de I'acide hydroxycarbonyl’phosphonidue selon la formule:
.o 0

_ | (H.a“z'll“cozaa +2R,0H — (R,O),:L'—co,n, + 2H-Hal
45
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oo : RO ‘RO0dans Faquel le R, R2 et §3/

R3 ont les significations indiquees ci-dessus et R est un radi.cal

d' activation approprie connu en soi comme un groupe .facilenent elininable
ldans des r~act| ons de substitution MOAIERZXS oupes aci de car boxyl i que -
actives; n.tyr

M oxycar °Sﬁy‘1°§??ﬁc‘sm eg{ (9 élr ou | ét% te? gﬁt le%?lg?]ﬂ%mgdnq%laes ct—dessu

pnhoni que -avec un Anon bt &, °%°%efon 1 a

jformul e: R&ORsdetion d'un diester d'un monohBlogéhureOde Iac:de hydroxycarbonylphosphonique_selon la
\ 11 P- CO2R@®rmuleé - - PO-C2R3. + R, X R11 _ Ri O 35

dans lagfielle X est Br ou 1, et R, R3 et R ont | es-significations
[ Tndi quees ci - dessus; K.H ol yse d'un trﬂgﬂ\ de Iaci de '
hydr oxycar bonyl phosphonl qQUP_aMER, yﬁ@,.p_a_,e se bfh gl e: RO O
-00 40\I\I P-CO2R + base/_ *+ R 20H R 20 - - .
Ri O 4z d¥ns | aquelle RR@t R ont |les si gﬁ}Dfl catl ons i ndi qu6es ci -dessus et

R 2 est t hosphat d bl d-
ot or -t VHEPIRTN gt oy Bt Tyt S o i SO ot £ e

8hosphonawR@a%t.&{ Hfuh%ueQéF dyna&@cua%hyumokwoaquéeéu&ﬂm'f&nmr mul.e: so (R8)3SO

; ) P- CO2R3 + .
(R6) 3Si OH 56 L RO o RO m~ ~~~~~~~ 55 -
R20 : - R20 dansl | eI - R2 et Rdl ont les significations

i ndi quées ci-dessus et R eést sraCEaor g RyhBRs e, de pr6f6rence un
groupe aegani que. tel qua,par exenple CH M R6action d' un ester

nonocar boxyl i que de | aci de hydroxycarbonyfphosphonlque salon la fornmula: O
RI o 0 ( HOLg#ms(aRpde B, Ril.é!—ﬁa ont les significfrios) iIndQudes ci-dessus et R, est un radical d'activation
~~~~~ ./ HO appropne connu e sqiy CTTTf 1 gplupqe fagilempnt éliminablg dappyles qégctionagﬁgxbistggﬁ?@p}u

R et R30lf TUE% ?cg'ldr?l [P EWeSi quees ci - dessus; N Reaction d' un

nmono- P est grrgdeidn’ ﬂesté}ydinaw@aida&vwrmhﬂsmwﬁwa@m aHidn BAINGH BUI Todure,
d' est6rifi eadn lorformafe: util i sant un sel de tet raal kyl - anmoni um comme -

catal yseur, selon |la forrru e: + R37 %J 1(R8 F 4L4 2+
Hal --i J,(R8) XN+ % +(R)4N-\ |- 20 ° R~~~~20 I,
[2Q dans | aquelle Hal est P»—&ﬁ ROUxE. R2 et R%(p,ﬁlt 268 significations

i ndi quees ci-dessus et. R8 gst un tadi cal al kyl e. *t%el 'Que par exenple :
n-butyle, n-pentyle, n-hgx9le, n-heptyle 80 n- octyle - s 0. Hydrolyse d' un

_t ri ESt erasdgansEfaquq?e P%qré?'xo\(:cla bFanl gth?sgn Olgé gmfrca ns untllqauéegcl;amglssus

K. Hydrolyse d'un triester de I'acide hydroxycarbonylphqsp,honique avec une base selon la formule:

. RO O . 0 0
“0 - AV AV
_ : , P—CO,R; + base — /P—-—CO,R + R,,OH
R.0 RO |
45 dans laquelle R, et R, ont les s:gmflcataons indiquées ci-dessus et R,, est un groupe ester phosphate £

hydrolysable;

L.. Hydrolyse aqueuse d un triester de I'acide hydroxycarbonylphosphomque contenant un groupe .
phosphonate estérifié par un radical silyle, selon la formule:

(Rg),SI0 O : HO O .
' H.,0 N\ '
P—CO,R, — P-—CO,R, + (Ry),SiOH
s _ R,O0 R,0

dans laquelle R, et R, ont les significations indiquées ci-dessus et Rg est un raducal orgamque merte de
. préférence un groupe organique, tel que par exemple (.H,, :

60 M. Réactlon d’'un ester monocarboxylique de I'acide hvdroxycarbonylphosphomque selon la formule:
o " RO 0
(HOl,ll’l-—'CO,R_., +ROH—  P—CO,R,
- o'

R[]l




S M-O 0 P-CO2R13 + 2MOH™ P2M +
R120Hg# R30H 20 ' / -/ R20 (‘-{
Biis | aquelle Mest un cation, tel gue NH+ ou L| Na ou K RP2 et _

. 1 es significations indiquees CIQ 003 275 dessus R3ala

\signifgicati Qndéngdéc%glﬁen PR, of s Gu‘igmﬁ@a%m%tmﬁq&epﬁwé&% etre identiques ou
ents. 25 P sesterification progressive d'un rou e ester S|IyI|

| tr'.i"s_ fctitue Ne Reaction gdtun H’F‘ ude gifacide; hyrroxysarbenyl QT‘H’@ E *F?%E'e
! oSt er, d%e‘f‘é’tf‘&?tlﬂ’@ ﬂyEﬂ’ 8515 o‘??yﬂ%??&@bﬂb’ﬁ?’d‘ﬂl’é °°’§'é'P SARYEUE SPRUM
0 ' - H20 S\
3 - : OO 3+(R6)3S|O—| R6, 3Si
(RelN 1 Q\Frﬂl-—co + Ry-Hal — (R)N] &94@%; 13&($})‘UGH31TPC
2 #0 dans | aquel I'e R2 /R - et |R13 ont |e5 signilfications ijndiqu6es
ci-dd@sus e¥ | e group AQter si l'i que est de pr ence un-groupe tel que
. _:_:.d60r|t c . | cation rRo essi yg :
. pe est éﬂ:ﬂf@ Bﬁ%gﬂ ‘dﬂﬁg pjggagﬁjoﬁ%ﬂg sﬁs‘:}b%s(’ eQ g%un radicdl
vl phosp ate a forrru

«45~ 0 Hydrolyse#ur( Rgggi o aCLde hydrowarbonylphos;uhomque selon la f°F5"%CCHZ 4 H20

0482 R20 R0 2 J°o fHj -
- BN 0 P\OO; M+ +  C -CH3

A -R&Qngaimquuel e _aso-wxltd*n vaomtal, tel
ar -exeapl e Li+. Na+/o| u K+ et R2 et R8 onmt | es eg 5| gni-f Ycations
i ndi cuees ci-dessus; 4.%9 111111 HEI | IRIzq’j 11116111 JI f

* A
ans laquelle M est un cation ii que NH*Sou L;* nt les significations mdlzliées ci-

D6sedt 6rtflca§e§aﬁg e > %we&.oﬂs Fdueb psar, | x? h,gléen %ua‘vzﬁteéreg SHRES SCkiffkrents.
honl qug et aci fe R2 Odanns | aquelle

| a si gniPf Dmsmm‘wan-qmchrcpmeweduulempsestRBﬂ\emuﬂnsmé deelacidadheatoique et du -
‘orgami ques i nSFRGesteTARAe FRREWiapg, dufriestet dafpgide B@'%Y“Tbé?\é‘ﬂ’eéphlﬁ”ﬂé‘fﬁ pRiRndd fogpute:
‘%sent ent un groupe, tel. Oé‘B ol exenpl e RQBB 0

30 N H,0 N
/P—COZ y— P—CO,R,, + (Ry),SiOH
* ' (Ry),Si0 . " HO | base
L s | | | R0 0
| | N
i 3 | ) | | P

dans laquelie R,. R; et R, ; ont Ies sngmf'catmns indiquées ci- dessus et le groupe ester sﬂthue est de
préférence un groupe tel que cellui décm ci-dessus dans le procédé L;

Q Désestérification progressive du groupe ester sulyuque et benzthue d'un aryl—sulyl benzyloxy-
Y] carbonylphosphonate selon la formule:

Rioslo\fl) . HO 0
. H,0
' P—CO,CH; 2, \;!._co cu—@ + (R,),SIOH

50 : - _

' RO : _ RO

1) | [H,)
| 2 | M
_ _ M0 O '
' : -\
- P—COM* + @—CH,
6 - 4 : _
o RO o )

"dans laquelle M* est NH ou un métal, tel que par exemple Li*, Na* ou K* et R, et R, ont les
&5 slgnif'catnons mdlquées cu-dessus :

| AR 0 RN 0T 1




5 ‘Hydrol yse aqueuse d'un triester de |'ade e hydroxycarbonylphosphoni quo @

_ntenant deux groupes phosphonate est~rifi~s par un radical silyle, sOI-on '

g formule 15 0 _ O . -t H202H21 .

IRC) 3Si O2P- C3 2R3 (HO 2P- C02R3 + 53%?3—1 20 dans {aquelle Rlet 2s

Mt |es si gnlflcatlons I ndi quges ci - dessu Reaction-d un triester de

baci de hydr oRy Déselsrifidatioro deshorninge @sten bistsityliaue (ker ke gralpas egden phosptehiane len acide

i¥r mul e: . 2&arboxylique) d'un triester de lﬁitgg@ydroxycarbonylphosphomque selon la priul€02R3 + 2HX

(HO 2P- C02R  + B;%% +oR 4 30 M0 g RL40 dans ‘1 aquel l e R3, 3I,

M} R14 ant 4l es 5|gnﬁ’ i ons indiguagse Ci-dggsus et X est A, Br ou I u.

: drogenatlon d' un di benE—y—lGOqsu Weea:-bonyl phcvs.pd:m;mt..e(ngg.@qul(m,)ag.onrml e: 35
i / ({ /12). MCHZO) 2P/23C2R3 - (H2 PCR2R3 + R

40 dans | aquel |. ePR1 a la si gnificati &2 indi quee ci- dessus V.

gaction -dg ha@%ﬁ@ﬂem’dd’ Qﬁ?ﬁﬁl}aﬂ &R@Q&B%ﬁzﬂ% e@ﬁe&n&' Qed \RALEHR r&gaﬁ'ques inertes,
fferifiant, dehtiod r&ﬂ:mqﬁ@- ﬁe)(éiﬁiHCH
i3l on |a fornula '5 URa N+312'--JPO 1+RJHaI f (RCN\N+22

- 03P- 02R31 S-+HydRMysa RQyaxse féiemg'e#ta'cﬂfellaplée piycsgxyeashonyibhosghonigue, onter@ntdeuy groupes
gni ficat]j oH“quRﬂ“Efﬁéé‘éEﬁ'ésd’é%“ sadicat silylecsefon 3, fmpecal al kyle, tel que par
enpl e n- utyle n- pentyle n- r@xvle n-heptgyyl e et n-octyle; 'so W '
Waction d' un diester de |'acidejhydromyrarbgnyi phosphoni que selon la form
e HO O . [(RQ),SiD}}P—CO,R, — (HO),P—COLR, P2BLENCH (HO) 2P- CO2R3
>0 dans | aquel | et R.2 ont _|es S|gn|f|cat|ons I ndi qudes ci -dessus;

]

res quod®l a'l%ar?ﬂﬂ‘g&ﬁtenof’@r'?ﬁﬂ%'ff:até’!‘ﬁ@ iagfst eirflgswst converti, si
cessaire, e uE b aEi8S MdronEIBgEHE Sseton fa
W ooray S Sy Bb PRSI GBI o s B it
@ bi ndung der Fornmel 0 0 OR2 to worin Rl, R2 und R3, die gleich oder
rschi ede?? sind |eweilR,,@j® V\asserst of f odeg ei ne Phenyl - gruppe der
& el bedeuten, worin R4 u | ei E‘(;ﬂ c en sind, jeweils
Jn VAsserstoffatom ein Ha& 250 gggommebl E’y’fé?‘%pg‘g‘ it 1, 2 oder 3 -
hl enst of f at omen, eine @ goxygruppe mt 1, 2 oder 3 Kohlen- stoffatorren
ne Al koxsecar bonyl gruppe mt 2 bis 7 Kohl enstoffatorren oder ei ne
kyl.car bonyldansgeanefkeRxiR;, & Ry ent]ed@ﬁﬂnﬂtamﬁﬁmmdm@eﬂ)eastademr d&di: und R5

sanmen ein e kettige gesatti
E gerog%natlon dq‘ gbenzy -ary xycarbonylphosphonate selon la formule:

H,0]
(.—CH 0),P—co R, — (HO),P—-CO,R + @_ CH,

40 dans laquelle'R a la signification indiquée ci-dessus;

35

V. Réagction de l acide hydroxycarbonyiphosphonique avec un halogénure esténf'ant en utilisant un sel
de tétraalkylammonium comme catalyseur, selon la formule

< [(Ry),N*], [2-0,P—CO5} + R Hat — RN, [70,P—COR,] + (Ry) N*Hal~

dans laquelle Hal est Cl, Br ou |, R a la signifi cation indiquée ci-dessus et R, est un radical alkyle, tel
que par exempie n-butyle, n—pentyle n-hexyle n-heptyle et n-octyle;

80 W. Réaction d'un diester de I'acide hydroxycarbonylphosphonique selon la formule:
| HO O 0 |
AN | |
P—CO,R, — (HO},P—CO,R,
leo . |
dans laquelle R, et R,z ont les significations indiquées ci-dessus; aprés quoi le composé de formule |

ainsi obtenu est converti, si nécessa»re en un sel physnoloquuement acceptable et/ou résolu en ses
80 isoméres opthues

_ ) * [+ L M s *




Al kyl ptte mt 3 oder 4 Kohl enstoffatorren bi | den“and #n benachbart en @
Stel | ul d.h. in 2,3- oder 3,4-Stellung an den Phenylring gebunden sind,
wobei ner *der Reste R1 und R2.ein Phenylrest der 25 Formel |1 ist, wenn
R3 H eut et, und deren physi ol ogi sch v6r@03;R¥8he Sal ze und deren

\Qpt,i S | SOMElRrertanshiale VEr bi ndung nach Anspruch 1, worin R und/oder R2
H bedd#et. 3. Eine erb| ndung nach Anspruch 1, worin R3 H bedeutet. 4.

Ei ne \J@# bi ndung nathvesbitxizng der Fofmelpr uche 1 bis 3, worin der Rest |l ein
nonosUt it ui erter 30 Phenylrest ist. 5. Eine Verbindung nach ei nem der
Ansgrg@he 1 Bis 3, worin.der Rest Il ein @i sQJbstlt'ui erter Phe- nylrest ist.
6. Ei Ver bi ndung nach ei nemder Ansar clie | b%‘s 3, - worin R4 und R5 in dem
Rest zusamen ei ne Tri et hyl en- odet T hyl-engruppe sind, 36 7.
Ei ne bi ndung nach ei nem der Anspruche ggbis 3, worin der Rest 11 ei n’

Ftuiefter Phe- nyI rest ist. 8. Eine Verbi ndung nach Anspruch 1, :

¥er Rest ‘Fg'" nab Bt digzgleich nder visschiRdert i jeweils/isinh\agsaisiolf| oder eine Phenyl-
£t. 9. EiREPeSe |°n ng nach Anspruch 1, worin der Rest Rl H, der Rest
uid der Rest R3. 4- 40 Met hoxyphen;!g@fut et. 10. Ei ne Verbi ndung nach

e g

iBh 1, worin der Rest RL.H der R gl und der Rest R3, 4- =
Chl or p j.enyl -bedeutet. 11. Ei ne Verbi ndung nach’ Anspruch 1, worin der Rest
Rl H Eler Rest R2 H und der Rest R3 3, 4-° Bichl orphenyl bedeutet. 45 12.

Br bi ndung,.Bagch, ABSPE UHA L aidREHBdIP erRRBlen i HewslR einRRsdserRRfBA! dit Hatoge-
Rt A A R e e e e e
j.st Rl H. sddfatoRest eif® A&omarhmmgplwelyhnt @nbiis de KolikgwtoffR@mpin @rer eitre Atkyicarbonyl-
14. E:ne Ver bi rat4pRe rmta"clhs Nﬁ ffatgmempﬂqep,temgqler RRg_uanmgré m%qdk%?e geséttigte

~4- Cnl pr pheny| %% oh| g B‘E ynd "136"3 Pl ;Eé ol
Ansprfich 1, w;ginﬂﬁqr J*’bé%@uit G §'de e 0s %’E é’gfe om.sﬂﬁl. -

Pheny]: bedeut etisomiehs. E| ne, Vel’bl ndung nach nspruc 1, vvor| n der
4- Methyl phenyl, de2. ResYerBiduhg nbit Aysppiakeny woimd, deﬂocﬂeB{HFﬂ@d@Irﬁ&nyl
bedeufiet. 55 aﬁ'nqzvﬂb-w@wmﬁdﬁggmﬁbdhwxx g ¢igdey tetmﬁ %dl
Rest Rg ﬁ‘heﬁ ine, Yrgbindupg pacbieing® derha ' DSy wogp ger étrgfﬂmfﬁﬁs“ﬁﬁélﬂemr

'Ch 1, worin %ne mﬁujrg HchQEBm@@SAns%cﬁ% Meik Bywm%yhesﬂngm%ﬁbﬁﬁﬁnemhe-
eutet. 19.nylésp@st.Ver bi ndung nach Anspruch 1, worin der Rest R1 H, der

R2 4- Met hoxy pAging Vetmd!ud@natacﬁ@;g?slbr R&pﬁcfhreduelﬁelvonnmunﬂmedmﬁm Heusagmen
ANS ruc le'" Jetramethylengry
i e“@ DA 08 WezorTea L7 drers Sl i g eriag -

f * Rest R2 ElﬁkeVerBﬁ&Ing %clPhﬁ‘dBmch Red Rk abr RBOR, H, de? ResttR,Hund der Rest R, 4-
ndung nachwé%n\aweuﬂhedgutemr in der Rest RL H. der Rest R2 Hund der Rest
R1 4-| 49 0 003 9.7Bne Verbindung nach Anspruch 1, worin der Rest R, H, der Rest R, H und der Rest R, 4-
_ b - 40 Methoxyphenyl bedeutet. _
- 10. Eine Verbindung nach Anspruch 1, worin der Rest R, H, der Rest R, H und der Rest R, 4-
_ Chiorpheny! bedeutet. . )
11. Eine Verbindung nach Anspruch 1, worin der Rest R, H, der Rest R, H und der Rest R, 3,4-
Dichlorphenyl bedeutet. ’
45 12. Eine Verbindung nach Anspruch ‘I worin der Rest R, H, der Rest R, Phenyl und der Rest R,
. ' Phenyl bedeutet.
e 13. Eine Verbindung nach Anspruch 1, worin der Rest R, H, der Rest R, 4-Methoxyphenyl und der
b Rest R, Phenyl bedeutet.
S 14 Eine Verbindung nach Anspruch 1, worin der Rest R, H, der Rest R, 4-Chlorphenyl und der
\ ' 50 Rest R, Phenyl bedeutet.
- : 15 Eine Verbindung nach Anspruch 1, worin.der Rest R Phenyt, der Rest R, Phenyl und der Rest
R, Phenyl bedeutet.
16. Eine Verbindung nach Anspruch 1, worin der Rest R 4—Methylphenyl der Rest R, 4-
Methyiphenyl und der Rest R; Phenyl bedeutet. ’
55 17. Eine Verbindung nach Anspruch 1, worin der Rest.R, H, der Rest R, Phenyl und der Rest Ry H
bedeutet. ,
18. Eine Verbindung nach Anspruch 1, worin der Rest R, H, der Rest R, 4-Methylphenyl und der
Rest R; H bedeutet. .
19 Eine Verbindung nach Anspruch 1 worin der Rest R, H, der Rest R, 4—Methoxypheny| und der
69 Rest R, H bedeutet. _
' 20 Eine Verbindung nach Anspruch 1, worin der Rest R, H, der Rest R, 4-Chlorphenyl und der
Rest R, H bedeutet.
21 Eine Verbindung nach Anspruch 1, worin der Rest R, H, der Rest R H und der Rest R, Phenyl
bedeutet.
6  ° 22 Eine Verbmdung nach Anspruch 1, worin der Rest R, H, der Rest R, H und der Rest R, 4— _

-
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Pt Tr TR T TR T manmaE TR el e e




hoxycar bonyl phenyl bedeutet. 23. Eine Verbindung nach-Anspruch 1, worin @
Rest R, H der Rest R2 4-Met hyl phenyl und der Rest: R3 Phenyl bedeutet.

B Eine Verbi ndung nach Anspruch 1, worin der Rest R, H. der Rest R2

5- Di net hyl phenyl und 5 der -Rest R3 1DIQMQBRAZES. 25. Eine Verbi ndung nach
Spruch 1, Wor y Ef, b&%mﬁ der Rest R2 5-1ndanyl und der Rest R3 H -
Hetft et . 26" E‘é 3@‘7 Sl“ﬁ GradhHRp RS PIWEHRA dbr Ré@?ﬁ'@d@ﬁﬁesmsi-wﬁhylbhendﬁfnd der

5t R2 - 4- Acg;sylnplpaw bwagke er Rest R3 H bedeutet:' to 77 Ei ne

bi ndung nach 24i Eiseverbinduhgspctubtisgrugh Ibi worihtleuRest B,/H.IslesRBER; 26-Bimetimdphgnyl und

Jhes Nat frflerfigal Bl begegtet.Ei n phar mazeuti.s

it andt ei | |bn§%ﬁ?%YmDﬂ@9ﬁ%@ﬁ“§?rﬁrﬂ - yapn i‘ﬁgﬁtuc e‘%iﬁfﬁtgz %?dgrg?u"%k(}er Hestln,
si ol i gi sch Vejgl ¢ Eih@VébinGshg FREFAREREN €] Worliel A&HASH duP RBY: a§4daét$:ahmmnd der
halt. 15 Rest RY% bddedtefphar nazeut | sches Pr apar at nach Anspruch 28 in der

m von Dwsi er Lm'gstee Mhrblntium naQOemEn ne"ph’apmpehblﬁ §éh'e§ 1 ProiecAf intdenkatm efftes, B
Anspr uch#iugga i ven Be. . standt % Lt el WS AL effbih der
em phar maz %ﬁs ;,6?5-? iy E ?;},éﬁf’"gf @%éé twen aslzan l enepﬂs%ﬂas I res derselben
Ar mazeut i sg ra arat nach ‘el nem der ns rOche 28 bis
5t em sche Ver algr Eh(ﬂhumgizeuﬁgches Prépatat rﬁcm@nstnudhl 28diordgr ﬁ@rohvcal lm;mmiesemhe'ten
s5prOche 1 bis 31»7Emmharrrmee-tmw@mwaeemmﬂerwﬁa% H"‘M"feéﬁe‘
"8

ur sacht ensEfgy; Eﬁk‘(ﬂ‘%ﬁj“ ayit epnegy pharipzqutisah vertrigle i @sgﬁ,,sche

ut;sches

ANSHIi C fur ermen ung

bi ndung n%FJQer:
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d schl i e~l i eén adeersCirervedusachiter-Erivan gerebei Terannelwchlisflichdviens¢hensi nf i zi ert en

Bl en. 25 3B. Eiry H@bw{“ﬂl“ﬁ ngprich agflung
i Ver \'/venduij%’f‘@r Bncyaiprien e aplentaTIg” U\ ﬁl?F?:’hbevf'Fréﬂ e\?&m‘m '?ﬁhel‘—_'rdﬁfrcgn RUNGE
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wendung baktivitar varesratan zlmrasékt ivitat von Urrkehrt ranscrl ptasen von Viren
Ti eren ei nsciP Fiae Vegin peginenms der A"SF”Bgei : ’}gé’éhdeéi"'ﬁ'@mung

e
Anspr UghE T zz:,ﬁcrgégn SR ﬁm e i
Viren, bggaHs 1) ®8soMddre on uﬁr@Kan hAV nHﬁ\dnd Hepatitis-B-Viren sowie.

batitis-B- chﬁners&m&rdﬂeé.msemesm l\baisch'Eheren ei nschlieWli ch Menschen. 37.°
e Ver bi ndung 37aEine Merhemrmmt;:mm éd@rft?ss%rég‘:; Q_Sé:r; rgafﬂlgelv ﬁéﬂ ﬁgﬂjHB @mung
Henmun an Yef &h d %r Bl
. | I’W f e Un

gnschl i eg%' g?ﬂ}n%gg rgter;aéﬂe stugﬁ%vc % Lﬁigﬁ'}rlgdl%e ¥ ﬁr enschen durcg

spruche 1 hbﬁ,m g berlverthéhrd@ H.ag,.r e handl ung von durch Viren _
jJuzi ert en neordgasihe vebﬂﬂuuﬁrnhereaﬂenﬂ@e Andpeichd 1t biseT figidies\emiveralohg loeth déviBakandang
ch Hermun rdéwrcl\/lévmmlqm ery peppiRstinchep Erisankungen e Fiereyeischieftlish Measgher fyreh

A #hbe pifat dP'éUWé?
on theit o R e e

schen durc &dgV\b dndferdigdung) mftsbaasornaat as eich B6kandtem Me-
bi ndung namlﬂerelwiem der Ansprul che 1 bis 27 fur die Verwendung bei der

A g A" USRI Sl A e LAY RASeRConolbif Rlhte? hiH U, b

schen en zur . g von ung nach Anspruch 1 nach |
si ch bekannt en I\/E-- thoden WI e 45 A Umsetzurcg ei nes Anei sensaureesters

‘ei nem Phosphittriester nach der G ei chun&Fé) 5o .
0)2POR1i°) + RdO- CO2R- (R,O;PIORy,I0) B8z — -REQzR +Ryo—

worin R und R, die obige Bedeutung haben, R,, eine fiir Arbuzow-Reakttonen geengnete austretende .

Gruppe, wie bmspuelswense Cl, Br, I, Sulphonat, Carboxylat oder Alkoxid, ist und R,, eine Alkyl-,

Cycloalkyl-, Cycloalkyl-alkyl-, Benzyl-, Adamantyl- oder irgendeine phosphitveresternde Gruppe, die
85 fiir Arbuzow-Reaktionen geelgnet ist, ist, oder

B. Umsetzung eines Ameisensiureesters _rmt einem Phosphittriester nach der Gleichung
' RO O |

- _ i AN
(R,0) (R,0) (R,,0)P + R,;—CO,R,— - P—CO,R, +Ru —Ry

65 worin R, R, R;, R,; und R,, die obige Bedeutung haben, oder
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. ist
Hydrc
- R o
b
oder

und R2 di e obige Bedeut ung haben, Rlo eine’ \f-:u__r_'-'--Ar buzow Reakt i onen O
ite austretende G uppe. w e bei Spl eI sweirse d, Br, I, Sulphonat,

| at yoder Al koxid, ist und R, ﬁgal ﬁ*é QICI oal kyl -

-al kyl -, Benzyl : Adamantyl endei ne phosphl_tveresternde

rm| sensaureesters mt ei nem Phosphittri est er nach der d él chung RO 0 -
O(R201(R,,O)P+R0 C2Rt--.  P-C02R3Q ,-RIO R20 65 worin R,
RW)-.; und R 1 die ofi@) demg a.bena d;dﬂc +M*R "

- - ! 3275 C ’Umsetzung el nes
saur ees@r@r% Ryi und Gl.mlﬂiuﬁ!pmturd: labereum!aerm Ketioncorzuggwejise wu'rhgetei' wie Li*,
2P- v Na"redgr EhERader + (RO) 2P- CC2R3 + M Rio worin R, R3 und R10 die
‘ _edeutung/ haben und M+ ein Kation, vorzugswei se elpz1 ho V\gersmmhder
Mer K40 %e wing ¢S RhosphensawpPRASY ees “Wfﬂﬁ‘ﬁfﬂ?ﬁ‘é’ﬂlﬁf g?ﬁi‘ﬁ'ﬁa‘ﬁ £
% car bony p'?'u phonS| ur enonoest ers nach der d e| chung 0 -

(HO 2B C2R3 + 2Rj CH 0 (RI0)2P0-C2R3 worin R.
di e obi ge Bedeutung habed, oder E. Veresteril h’%?sh nes

& car B6nyl phosphonsaur eHAErerSRya 2R Oer—dQERtifa 20 HO 0
® P- COOR3 olg (nd RdRRn Zode " R20
Ti n R1, ﬁznagg PﬁSd'%?%geo | glét Bée)deu'?ungr haben, oder F. Umrset zung ei nes

gycar boawmmmmuwemwnabmgmowswsmmhnwbrde(ﬁlswbtlrnmg 30 0

E) 2P- @02R3 + 2R, CH R10)2P- CO2R3 + 2H Hal 35worin-Hal C . Br oder

=.§und R und R2 die obig egeutung haben. "bdgry G Umset zung sines”

Xycar bonyl phosphonsaurem) __a_I(ﬂ?@sm ﬁl‘@He_it,ers boger dei chung Hal O
0 1 /"1 P-C2R3 + R OH

P- Ge?R3 + H Hal R20 RO : R,OR20 45 worin Hal O, Br

R10
'SS
akti
akt i

I st und dout.ung haben, odor H. Umsetzung
si nen Car bonW’B%Sp‘ﬁz%équéed?bé% %eﬁg"‘ﬁ%%ﬁ%a%r 9% ei chung Rio 0 o
4 . P- - CORE. imigatBlifg eines HydroxyciibéryipRssphorsiteditdibgenidesters nach der Gleichung R20
dirin Rlsp R2 und R3 di e obi ge Bedeutung haben und R ein geeigneter

/i erender Rest !st, der a® sich aI s bei Subs®i tutionsreakti onen an

;;_i erten Car bonsauregruet’)_'gﬁz N %Qﬁt qﬁro) _ﬁfokeﬁfﬁ'%l i st,

as worin Hal Cl, Br oder | ist und R, und R, die obige Bedeutung haben, oder
G. Umsetzung eines Hydroxycarbonylphosphonséuremonohalogeniddiesters nach der Gleichung

Hal oo RO O

40 \i N
' P—-—CO R, + R,OH — P—CO R, + H-Hal

R,0 R,O
45 worin Hal Cl, Br oder | ist und R,, R, und R, die obige Bedeutung haben, oder -
"H. Umsetzung eines Carbonylphosphdnséurediésters nach der Gleichung

: | . R,O\(l? - _R,O\(I?'
50 . S : | S
- P—COR, +R,0H — P—CO,R, + HR,
R o/ | R,0

s5 worin R,, R, und R, dle obige Bedeutung haben und R, ein geeigneter aktivierender Rest ist, der an sich
"als bei Substututnonsreaktlonen an aktivierten Carbonsauregruppen gut austretender Rest bekannt ist,
" oder :

J. Umsetzung eines Hydroxycarbonylphosphonsauretnesters mit einem Jodld- oder einem Bromidanion
60 nach der Gleichung . _
J N
\I"l—-CO Ry + X~ — P—CO.R, + R,,X
Vs
65 R,;0 .R,O

51
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odi d- oder ei nem Bromni dani on 60 nach der @ eichung RIO. 0
0.0 P-CO2R + X- * P- C02R3 + RI 1X 65 ~ h . " R1110
RIOS51 I I1lj 11111, 1111 BI1l! 11 1119 oo3 275 -, ~~~=C
Hm 0 003 275 worin X Br oder | ist und RL, R3.und R 1 die obige
“Bedeut ung haerin Xg#tgdend istyndr Byl §sundoRymdie obige Bedeutung haben, oder - _
Hydr oxycar bopy ' - | Lz €l e el 5
RIO "0°\ 0 0RpHERERA HAE MGl dihcse e puaort B af Bt o iHAY
R120 5 ' R wprin R und R3-gi g obi ge Bedeutung haben und
R, 2 ei ne hydrol ysierbare. Phdsp.t“at estergruppe is\j oder L. waBrige Hydrol yse
ei nes Hydroxycar bonyl phosphonsiP++@@Rj ebesers» der Fei-C@Rs+RyPheresterte 15
Phosphonat gr uppe enthal t, nagk( der deichung (R/3SiO 0 - HO
0 \ 11l o H20 P-C02R3 Pu P-COIR8 + (R)3Si OH R20 |

R20 In R2 ur L gi DI b R L Moyl o
or gant scher FEi 1 f e SbeRastRibg bisUni R So Hilouontild rofifitsBbronunpy s oter .
CH3.. ist, Odl?r riéé”ﬁ%?owgg -Qh&eq-lydroxycarbonylphbsphonséuretriﬂstﬂ'sé,r da' ein uslillgv%es_terte .

%dor J. Umsetzung sines Hydroxycar bonyl phosphonsi Ui’.ét.rl_--e.,. grs mit einem @

Hydr oxycar gopyds SPREPLS &tk AR ThAtA WaF BRI-RGHY' €est'ers nac elc
Ro 011 \11 30 ' © (HO 2P0- C2R3 .+
ROH- '

P- CO2R3 I-‘El’:ﬁ?i ) R und R3 UP% bi ge Bedeutung haben, oder 35
N. Unset zung ei nes- Hydr oxyca %Rho%onsa Egpr}p- F(’E%%‘ s mt einem

verester_ndzgn Hal ogeni d unter NMerwéndung ei nes Terr adl ni unsal zes al s

Kat al ysat or nach der G ei @lping 0- Q0 R,0 . : _ - -00
| (R)4N1l 2 [ PF a +R-Hal . t NRBI6Nij \ OP 2R+ (Rd4, N+
Hal R20 worin R, und R, die obige Bedeutung haben und Ryegin i@g‘tqﬂefqapisqqaq Regy. vorpygswgigereine or-

ist, R und RN CEBRPYviskemitele iyt 8985 R eine Al ky! gruppe, wie bei-

spi el swei .Szé R BMbotdung ghgsq-ﬂﬁ%kyca:'Bor"y‘%ﬁiphoﬁ‘éﬁ@:ﬂ&r}dcarﬁ&%ﬁur@es@%dék:h dér@qich@_ﬁ&l’ 0.
Hydr ol yse el nes Hydroxycarbonyl phosphonsauretri esters nach der d eichung so

R120 O : : w-l 0 P-CORR11 +R®$~ _ P-C2M  +
R, 20H + R130H R20 ' R20 55™pordgp M ein Kation, we
NH+ oder 1®+. Na+ oder K+ . HP—f8Ry+ @5 o gbi ge *Bedeut ung haben, R, 3

die fO R 2 angegebene Bedeutung hat ‘und R12 R, 3 gl eich oder

ver schi eden sein k6nnen, odor
worin R, und R, die obige Bedeutung haben, oder

35 i ) . . . ) .
N. Umsetzung eines Hydroxycarbonylphosphonsauremono-P-esters mit einem veresternden Halogenid

unter Verwendung eines Tetraalkylammoniumsalzes als Katalysator nach der Gleichung

RN N |
© HRJN', | P—CO3| +Ry Hal— [(RYN'] . P—CO,R,| + (Rg N Hal”.
' R,0 . R,0°

45 worin Hal Cl, Br oder | ist, R, und R, die obige Bedeutung haben und R, eine Alky!'gruppe, wie bei-
spielsweise n-Butyl, n-Pentyl, n-Hexyl, n-Heptyl oder n-Octyl, ist, oder

- 0. Hydrolyse eines Hydroxycart;onylphosp'honséiuretriésters nach der Gleichung

50 R,0 O M*0. O

N | N

- P—CO,R,; + ZMOH -— P—CO,M* + R,,0H + R,;,0H
o R,0 R,0 '

worin M ein Kation, wie NH oder Li*, Na* oder K*, ist, R, und R,, die obige Bedeutung haben, R, die "
fir R, angegebene Bedeutung hat und R,, und R,, gleich oder verschieden sein kdnnen, oder

2. stufenweise Enteéterung einer trisubstftu_ienen Silylestergruppe am Phosphonsédurerest und der
60 arbpnsé_ureestergruppe eines Hydroxycarbonyiphosphonséduretriesters nach der Gleichung -

SR T[T




\I, P .3
O " fass R0 0 PO 10“°Lg2co wor

Bedeut @g haben und die Silylest
sie be} _,pl el swei se oben in der Ngt

0 003 275

~R 0. 0" RO 0O\l ~H20
3PCO2R +F;R*{?SS| OH (RS3SMD
und R13 di e obige

g_@,gpe_przug\s —-té#l eil_mé%,hlppe ist, we
hod

genannkri st .. stuf enwei se

Ent estfllf ung der Silyl- und (RS estergruppeHel ne dase
Ary\l’si Y| benzyl oxycar bonyl phos- phonat es nach der G ei chung RLIOSI O 0

HO O {0 P-C~02CH2-0 R0 pCO2CH20 +

(R) 3SilH R0 R20 1) 0)!4_&025 - o

2) ¢ M+ Migd0 0O 30 -

P-CO K¢ + CH3 / R20 vvorlnM ‘NH+4 oder ein I\/btall w e .

bei spiel swei se IR R /g W{d?ﬂ’ 3 W ﬁwﬁdwﬁlmweegremqusweee enesGmemgst

haben[® oder R ER£8EEPERYEHCS eg "é Nt PraMPLt 98h den Phosphonsaure-

und afy. den Cod RDRKiHREE ERREBLNG BESH I:Mﬂ'.a M%&Jaambb -

nach Her G ei ciphorgptesChach der Gle:(tﬂﬁg 3Si O v ke PQRSQR%&Wn%«Jx&&%ﬁ%&os '
~1E) 2H20 \I P-C2 Si (RR)2 : P-CO M + (R6) 3Si OH +

(R) 3SEOH / )32) fosio 0o / HO O ) R0

R20 _4: | worig, 1 di'e obige BeM_téglgH F\Hﬂnd R\l n \nj ofest e

si nd, fidi e gl ei ch oder ver schieden Sih d vi vor zugswel s’e f; h" s*Ad und

ei ne ¥ uppe, w e beispiel syoi se CH3 bedeut en, R;der S. waBrige Hydrolyse
ei nesf Hydr oxycar bonyl phosphonsauretri ester s, der- zvt Phosphon3| uresilyl-
i

50 esfergruppe

n hat, nach der deichung O
(! Rd)S| QI2P- CO2R3- (HO) 2P- CO2R3 + 2( RG) 3Si OH wor

H)l 0 || H20 |

o F%s und R die obi ge'

Bedeug ung haben, T. Umsetzung eines Triesters von
Hyd_r_“ycar bonyl phosphonsaure mt einer Hal ogerMHQse@stoffsaure nach der

35

>£—co M* + @cu

R,0

“worin M* NH" oder ein Metall, wie beispielsweise Ll" Na* oder K+ ist und R, und R die obige: Bedeu-
“tung haben, oder .

R. Entesterung der Bissilylestergruppen (an den Phosphonsaure- und an den Carbonsiuregruppen)
eines Hydroxycarbonylphosphonsauretnestefs nach der Glenchung

(R),Si0 O ~ M*0
- 1) 2H,0° \||
P—CO,Si(R,), e P—CO3M* + (Rg)ySiOH + (R,),SIOH
R,0 R,0 |

worin R, die obige Bedeutung hat, R, und R, merte organische Reste sind, die glelch oder verschieden
sind und vorzugswelse gleich sind und eme Gruppe, wie beispielsweise CH, bedeuten oder

S. wilrige Hydrolyse eines Hydroxycarbonylphosphonsiuretriesters, der zwei Phosphonsiutesalyl-
estergruppen hat, nach der Glelchung .
I HO |
{(R.),SnO]zP—COzR ———.(HO)zP——CO R; + 2(R,g),SiOH
worin R, und R, die obige Bedeutung haben,

T. Umsetzung sines Tnesters von Hydroxycarbonylphosphonsaure mit einer Halogenwasserstoﬁsiure
nach der Gleichung _ :
.R,,O 0 C ' B ¢

N\

[
P—CO R, +2HX—»(HO) P—CO,R, + R, X+R,
R,0

53
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60 1R110 O v 0 P-C02R3 + 2HX (HO):2P- CCJZRB + R X +
R14 65 ' R 40 53 ¢ 11111111111111111 0003 275 k-/. worin
R3; R., und, RM4 di e obi ge Bedeutung haben und X C . Br oder | ist, odor U,
Hydrl erung ei nes Di benzyl aryl oxycar bouyoobozybonat es nach der deichung 0
CH20) 2P- CQ2R3- n R3 die obige.

¢

.E/dbu{ ung ‘hat® ""ondeé" \'7)'38"5%223@% BVBW"F%/B?”BR?’E%?‘bgn?I {ﬁﬁbbﬁh@ﬁ%’gur e mt einem

ver est enden U]&ly&%fﬁg&.d&lwenﬁﬁwamdwogjm%egrﬁgcﬁw Bilc ni unsal zes al s
Kat al ysat or nach der GI ei.chung Is : R )4N+|3 [ 2- 03P- - + R3Hal

| ( Ra) 4AN+1 2{ 2aP- CO2R3) )4N2 Br oder | ist, R3 die -
obi\ge Bedeut ung hat . _un _1%@ ) %KI se n-Butyl,
n- Pentyl, n-Hexyl, n- ?’ et zung ei nes

Hydr oxycar-bonyl phosphonsaur edl est ers nach der GI el chung HO 0O
0 2Pc2R3r0 wdrin®,2f GigeR3edadtung-hatodeér R, 20 worin R3 und R12 di e obige
Bedeut ung haben, vvonach di e so erhal tene Verbi ndung der Fornel |

gegebenenf al ﬁ E‘g\‘ﬁ rsign ihplggsnisiter Verwen-
und/ oder in & g8 el"gcgya"f ?rg?’s@%essﬁ %tf’l"%ﬁ‘ﬁt"aw Fg%'%%‘“‘% 46 50 54 *c L
N s* s ) I(R.).N*la [-0,,—CO;] + RHal — [(Ry)N*,{2-0,P—CO,R,) + (R,),N*Hal-

worin Hal ClI, Br oder | ist, R, die obige Bedeutung hat und Ry eine Alkylgruppe wie beusplelswelse
n-Butyl, n-Pentyl, n-Hexyl n-Heptyl oder n-Octvl ist, oder

20 W. Umsetzung eines Hydroxycarbonyiphosphonsaurednesters nach der Glelchung

HO © 0
N\

I
. P—CO,R, — (HO),P—CO,R,

R,,0 -
worin R; und R,, die obige Bedeutung haben,

wonach dle so erhaltene Verbmdung der Formel | gegebenenfalls in ein physuolog:sch vertragliches Salz
30 umgewandelt und/oder in ihre optlsche Isomeren aufgetrennt wird.
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