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1 EP0479960B1 2 Description

Then triethyl sphosphonoformate is added to the sol ution at 50 [err]. The
tenperature of the rdaction TechnFicid79 PeA B

m xture is raised to reflux tenperature, which is about 90 - 95[err], and

et hano*{,egc ggad is distilled The present "?%ﬁ”tﬁé pﬁc?sbr?oﬁm Sk |§‘ thBdméor
%ter a suitable time at refl ux r e§ct|0|9f
foscaﬁf‘écnmcal fieft Lrisodium whi ch woul dm&g g%&edltowm’terﬁ tJr&‘ ch%‘

m xt ure phospnonof or nat e hexahydr at e. about 90 - 85°C, and ethanbiSofmied! i€ dis@igg t he
product ithe presentineAtionfrblates £ Methéd1Br t Os 2 b NAMSF at $altdBieOfimd) Qi réfRVVRSmpe R,
Pri@r, et synthesis of foscamet, ie. trisodium which would beadBB t1 Hbil| B kdactioR ndiu@s abl y

not optdsphbdfomateranydratei | | 10 result i@ cbdledt shdhaplodaNisifterdd ditsodi um
phosphonef. or- EP-A-241 686 discloses a proc®gsodliog to &1@mpyfature offadtdower than
hexahyBfioaf®® i n wet state. The water cont eatoutt 17e€] preferfablpinktalbwer than 20°C, will
phosphonof or mat es conpri sing the wil |7ot higsulthie thebiowatidacof Mjsodiim ehosplonefbre
‘wat er coFRPAr241 §§6cqisslogds anradessfortthe s¥inky|  phoatp herahydmterint wet slald. The watdr cortent dr y

pr oducthesisnof gikalbplogphanofarnales semprsinghenqueouwill Huk be boya W ‘bihish isihe water content
t enper ¥R & B’B‘t"ﬂe@ﬂky't@ﬁ‘f?é?"& (ale gpd above°f2tD° dniprodugt dmy dpureofoma epoling tohe
upper z'"g it %’ el ﬂ‘gt"g '??P’!i"‘hl n’g t ¥{@ld- ﬁ%Xét"‘ it3R1e rpRar fimil, wherg grequate
terrper EF 0 hBioBlRBeY B8y @“E"B"ﬁd(ﬁs Gu

whi | e,mﬁp ﬁez Mgg E ??c'onl i xt %g 39::0[:'?5% b%ejvlwq% ‘i} .or der
W11 T e Neaeh ind ©CRY Chhe ,vdnﬂ@ ogjcﬂ?»

of \tri IsUFs s %m r?ch H8all eaCt'Qé? Mhichdld € c@ﬁdn U he Pr 24
are Seﬂﬁfy@bgdg off and are then recrystal - inodfs hexshyliraB i@, 1f @RBNRAIdg! PéESss i§ he
product Howbvér] REkbs DBf ERROKitale Wakt d | S Sfletoli® téfprdbuct MiuécB&ively transform

I Nt 0 tihaexalkydeats/ e vaies @hemfolloking the didy yi Ng pr Gestsably the ploduey/ahtained in tha proteen
found tldésed prodedurevat er driven to far t haccpuiogitecthe invéntiorsis cerestllizealby dis-
nonhydwm phosphonof or mat e. i ebtdires glegrcholation, Whighrthemiscooled dgiven
following the dis- Preferably the pro¥ucto aoeta0A€dn jordlex fecoltpinothe sproduétde ed

f ree2| BF'h"l" hygroxidle: at @ tomparaly t i {mBgratyre of gbovg;20r G W"!A@adat%ﬁ}"{"a‘bl e
to obtalk Qhning  COOI hg o&u

hOUFS, jizbd)8he repbited YRGS B A5 88 &, arddfd) AT Vi Bédio&hydrdid sorﬁ.owmou.e&smy trbnéfomma S
dodec advy@ihitawiachl shouid be\ss b if WRCHRY Plotiel Y 451 airinoihyurped trisodiuthphBspHonoformate.
transform content, which should be 36 % i spivingét id watep healing the s@Btion iimorder to

pr ocedur he object of the present invention is to pro- hexghygrgte dorm@r deywnitp, about R’ & prder t9
recrys¥de pj petod "d?‘% sy@‘ﬁ?s!ﬂ plg trisediymyy wat epbtain, the Praduct indodesshydiateniarm for sbder
to Surr’i’P&? 'BP’? sequent drying. ﬁbt ain a clear

sol ution, h"?" 7‘5‘8 "@%P P 30 to By dtve 6%[@’ rjow; bp Upgyated % t8dt ai n
t he prgeﬂﬁ?%t; n i umhd eese"’ﬁt BhPPBA° s to pro- hexahydrate
form Oﬁm &yggus §°de' 'b er to Vln g net hod for the synthesis
of tri pho drate formfor sub-
phosph& e it ture to i flux .77 i %Wsodmrﬁ' dIh oid
ObJ‘\e_Qtteh\?erﬁEr iy \ab Q%Q’r g:lonﬁ dk theln o, gone. |asr g&eﬁ RV 290 bt QP w rrl J{;HJOJ'&WH

i 11 USt e :ﬁﬂurbyo & mp&aemm lowdh R T A WNi Cheated 16 RBJLESH &S hn’deﬂw mol)

wor Ki nghaeiehiRpbiest theradipgt. of addi ng sodi um iRy Qphb&pRorodmvidd &' ad a{ tiJtshb e

aqueous eddiding 61yt sibbodiRers f thé in@stidnD 50 Cperature.ER@NgBacBion] mixelel iaghénr heaieb \to

phos phihe pfoductid dissoeds ini whiet @hditsi theh @t 50 [ ationt] 90-ICearid styanbln@rniedaie tditilibdnafixt ur e
t 0 r ef ¢rystallized byd&isling tiedsoRifionol aboud20 IHdi 44m Afjed rabmut ciie hbur gali 99 £ @BE tiat exetiof Or
about divikgdtsodium phisphegofoimaklhexahwsiats. 40  coixtire i cooled deabout @040 andthe prbdupkis er .
The sol uiragrdingdo ariother embrdiment ot the ivenenper afiltered affofThe wigkd rof tsadiunt Phespldnofor-

heat edtionothe:poduct BOJissplyed i weterl @ igythér). 795 el hexahydeabecivek is|26&¢.i ng- of f of t he
pr oductecrystallized by cooling the solufiqnjtegheyl 5°Shos phonofTee el sibstance isgeefysiallizechin $79 awn
Accor diepHfing o iBnethe nifermaliisnt ofor trispiim n\A8nt Pfo‘r‘?"e’ é\eﬁmr“e%“ﬂﬂé oFden & ‘?b@ﬁ'l‘ a

mi xt ur hoprhonofpipaty, g%:eﬂwa% Wichyis ekt i s “‘V!Iaf’%ﬁ"“gaF?datP t re-
about @& Fisgdiunphoshpnofognaty ﬂfatPs di st | a"?:?" cﬂt i ng

the so utIoI 28 of e ab 23 Unpslh & 45 Aft er oformate h eore Of'[ he
reacti osphonof org;rat gxﬁﬁﬁ%

cool ed t%&%ﬂt %ig lk\ghy i %ppsrooduct fnco"ta' oS. nent

of thedlb,mqedpome el d of tr| SO |um osp ono r-' tion, the
Pr oducCadSand 485 h}ﬁ ||Q,at\g@tt@5boap .|§ then nmate hexahydrate wet is 248 g.
recrystallized by coo ing the solution to about 5[err], The wet substance
Is recrystallized in 570 ml resulting _in the formatlon of trisodium

- 50 of water by heating to 90[err]in ofder to obtain a phosphonof or mat e
dodecahydrate, which is dried cl ear sol-ution and then cooling to about
20 C. to give trisodi um phosphonof or mat e hexahydr at e. After filtration
and vvashl ng W|th 50 m of wat er at 18 - 22[err] 187 g (74 %of theoretlcal
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3 EP0479960 Bl 4 Exanple 2
20 [err] -unkri-stallisiert . wktd, wobel Trinatrium phosphonforn athexahydr at
erhalten wi.rd. 93.5 g &ridodi um phEEMHEIEBBIat e hex- ahydrfate is dissol ved
in 335 M of water by heating 3. Verfahren nach Anspruch 1, dadurch
gekenn- [err] Cto obtain a clear solut et,
daB das% I n Wasser gel ost cooled to ab%ﬁ?l? gﬁgﬁ: s;iaeffh‘% WO m Ed%; ll.h.t(;n
119 g of tgs W BhéHichGoratst E{Eﬁn der Losung twa so
phosphog dFé{erf@H@so ia 335 M5t Iater byShe 3. Verfahrén hdEH Tansirith 1] aédﬁurcﬁ g¥lohil
was zur g B odtsi) at @éaP Blutiok anki N4 tah t BRI S SUQ&E@FC&BLH&Q@M&H'IE Wlsor GBBst
Tri Rat r cbuaae spble B Or Afer ittidr aadyi &l fihrt, didtdammrenmbkunreea&lmsunea&fbava
format i estiuad phdsprwhsiorhiale dodebaRydgtl fsosknet Wi r ds - C\GrH@ibtalliierinVaidy wasguh Bfdung von
phos pho b mipvigef hisxsabstitainder suitable con- ‘Tridatriumphogphariisttiodatdhgdeat h shit, a t
er hal t editiovisr @il r&duli insthe formation of trisodium das getrocknet wird, wobei Trinatriumphos-
Revendl| ebdsptonalorthate hpahdats or t he synt hesi § of plodfergdathesshydrat echaltenwird. 1.
Proc6d6 de synthbse du foscarnet, & savoir |e sodi um phosphonof ormate
hexahydCiams char- 15 phosphonof or ni at devendicidngue hexahydrate, ca-
acterized by the steps of adding sodi um hy- racterise par |es etapes
conS| st dnt Mathod; Ty the pyrghesis) plofescamett kp- Mt er ,  He aPPergé f’héy"ﬁﬁi?e‘&fgs‘%"ﬁﬂq 3, favoir le

' hydr oxyosé’d'HE @WPW@‘%“"P‘“’EQ’&“’- ol hallFf f er f°HE'at§ HISEH"!"S (ReXaRYdRts, 63y |

té ajou r de

add| ng tl‘l%‘?x%f‘ byﬂ‘es d'
phosphonof 6% g ? ' y ro ded
phosphonof% p%‘f X é’e 1’] "9 reactlﬁfo ﬁquiegset IR ° %
20 thyle 1@ g |

ng Of'turﬁ e[b&ﬁcl ﬁo‘ﬁp coolm ii onne él R4 @att%&r eﬁ IlH(X

re  Gigyrs SR rrHotauf JbP H\“Q‘nrab an about endant Q'FV alr\{eun‘arﬁlﬂefr@@r ié mafahte®
a ref roi diz. Eeanaﬁht&[?ﬂeoﬂlgf [ Ré rp}odéi&'%wnb' tering u%&.flmr(?: 1.4 G tthgerilid pddi avlaBfous
r eact i onn&fisodiui PRoshinbisrmaichbBnfifte, AU~ dESSOUS EEdvicdddA 11 BINS SBIEN B GiitFEBdrCle
hexahydr at e. d' environ 17 C ebs a I eprbduft! dotint fol phbspRdnodinidte triddui-
produi t 2. chsivaMkccdrding o it @ robéradidiieaif i@ t 1 i S0di queiexaMrirdand according to claim
1 char act ahét a@chradict is dissolgietlin vetsiodnddeat 6. t hat t he product is dissolved in
wat er and redrgstallizerC by edoliigl the sabtibn/tocabodti ng t 12e Brodédé iselon tacrevsndication 2. caRedséd4
sol on | a rasvemiving aisodivm phosplancigmieihet 20 [ er r n apique iap dissows iehiregnit dans de l'eau,
phosphonofabydrate.e hex- en ce quo | ' ope di sspuis on le resrigallish ten drimidisehat I 'selery,
ahydr at e. 30 tion & enyjign 80 6 op gui dernp fesphasphe-s e
en refr & dyleikedccordingsig|cigim {.j haragtereelinr on 20- @f°f@@m&ﬁpd'%ﬁﬁ@h¥d@‘%hospho- 3.
Met hod accbt dherpiedug) ig dissolyediin watacgnd dhedr i zed i n nof or m ate tri SOdI
hexahydr at'BC’Vs[“’r‘l'é d 'P‘h%°° dﬂ%&‘i‘“"?’é‘%ﬁbglgol ved $ n”ﬁﬁf’%rse"é(h ﬂca}" T'ﬁézed

by cool i n tnso umpr ~d4a WY d 'eau

Q{\ ﬁr c ng: '8 ?} on nsu| n rgf idj
ono ssogal -gr«ésaﬁy W@n gl (e oh Ko m %E@ ch
hs-
xahyd

‘on le recristallise ensuite enh}yd«;a

\(mtrlpggmauéqm?sphonoforrmte hex- 0! ut b&ﬂd&mﬁ{%‘{ﬁ&{ﬂ&: rats.
boUti ssant a orma- ahydrate.

tlon de 1phasmhe 25088t vin' FsseshiellUgn.doddca- hydrat 6, quo |'on seche pour
obt eni r | eTdARASmphEphehMBRdXENYARE gekenn- 40

phonof or m Aicnet GireDdlé Seratdh@syeions wn 1. Verfahren zur Synthese von
Foscanet, wHatdumhydroxidadurWasee Ersiaérode eisyi akdhexahydrat, gakenn- zei chnot durch
die Schritieﬂgedeuaﬁmumﬂmwww adatsPt@mhydroxi d zu Wasser, Erhitzen der was-
45 ser i genZusstrani voniTyethyipbpsphinipgistzuagd- 50 *C, Zusetzen von

Tri et hyl phresmérokiisangnieh 50 °£u Frhitren derfleak-en Losung bei 50C, Erhitzen der Reak-
ti onsmi schtigngnischingRey cRiddBlemppselyravd wah- rend etwa 1 Stunde, Abkflhlen
der Reakt i "eprsetwa d Stypde n gaf Reaktipes-Tefiher at ur von nicht weni- ger als
etwa 17' C DiEuIGAN Pipg TRmRopaiug ¥an nishbwenit it s, wobei Tri natri unphosphonf or mi at
erhal - t engehjaispwas a7 5 Wef"?"&"f?f%rf’eﬁal’ Anspruch 1, dadurch gekenn- zeichnet,
dal B das F‘?‘{'ﬁilﬂ(‘fbe'i ‘Hm%'ggpgpspw%g@t% dann durch Abkchl en der Ldsung auf

etwa 3 55

2. Verfahren nach Anspruch 1, daduréh gokenn-
zeichnet, daB das Produkt in Wasser gelSst
und dann durch Abklhlen der Lisung auf etwa



20 - Counkri'stalli SE:Dg(r)t 4;M9rg60\£1 ‘Ezé g&# gjum phospﬁoﬁi‘(ar rr“mmmuu""um ull,
ono

erhalten wird. 93.5 g trisodi um phosp ormate hex- ahydraté i% di s3ol ve
in 335 M of water by heating 3. Verfahren nach Anspruch 1, dadurch
gekenixantp D0[ err] to obtain a clear soluti @ an.dikhﬁalltshﬂnmrd Wobei TRAtQUMREL |
daS das Produkt in Wasser gel ost cool ed t o gbophonifraiathdxahydfat @haltbn witd: at i on
119 g of9sterig trispddmd phosplienofoimatdbkhdit en der. Losung auf etwa sodi um

phos pklwdteds diasolyed incB3E aith ¢fcdvater by heating) - 3. Verighren(aghnngprca (1| dadireh gekann-d,
was zir SBIG drunbfain o cleasi selution Edylsntherof & hi s aibknet e dem Breduld in Wapsee gelBst-
Tr| naeedladntp Y 6 bﬁ%f'&tat!Rﬂd‘té@aGn?fdf'at f Ohr t ,und|danp iHrsh Apktinlen dag Pgung apf piwa

f Or ma ot @P°SP'Fq"§fB’mal?nF°d°°a"M§° %j%t° ocknet  wis' §, Umigissalisiert M"ﬁa‘t’ﬁslzﬂhﬁﬁé@ von
phosp i cEf ig Sub ndeg.suitable con- Trinafy| a:mphosphjg fﬁﬁ@dr at
er hal |g?ps wlgg fi rmatlon of trisodium das getrocknet wird, wobel natrlump

Reven#i%® 5@[’%;?{5“? hORYIBY for the synt H8sis SPOYURELpRINdatprhglten wid. ¢

Proc~¢g synt hese du foscanet, a savoir phosphonof or mat e
hexahy%r a%e char- 15 phosphonof or m a%"% @?l g’gg} gue hexahydrate, ca-

act er hZ efethdd tbi'Re %%ﬁlfé’éusfbi 1086kHel) 9o SR UM Ny~ procgds de dyRthéde duSEschtRd:, § &Noikanes
con5| St agakiu@ phbspHbMRForhiste 5)@?(9:1% lcRarVat g1,  NgRbdpRiofoltfiate SRS hé@ﬁ!}dk&i@ ca-

" hydr oxatifizedoyShelistspa 8f sing sBditm hg- Chauf f ervadiarisls ¥ ied Btapéd| dhsistint 4 Goud? ds C,
add' NG tdrbx@feny water, heatih@ teQiqldou® Bodasiieuse d' h‘)‘ﬂf dXFIe0® ShRIuMC el Mab, 3 chauffer
phosphormyboxieatseiuton BasohCsGlidihg @ivthigt 50 C, ' la solution adueuse,d hidraxydsl e sodilian 2
phos phorphbsphonotvirsatel @o tsaid esolufivaadti 309Ct he r eactsoot, dajouten e pliosphoadfdrmiatet dortidr a-
20, t hylheating|tizecieéatiors mixtute iomeflex BOp&a- a awhauf ftiede h daditeisautiond SHCUd chaufferule,
cool i ng ok ferhaboutethbaur.gagoling of thel rasetien r eact i ormédangearéaciionneliple températurecide ekl Ux
mi Xt ur e migurg te @ieseneratune Botiawer themelout han abowendant envisge 4 deyre. Aapfioidirdmmdlangeur e,
a refroi Girf and fipringnejt of the redyet giving er i ng ofrfactipnnel B dinp fanpératuregrag pyrgessous
react i orffiopiug PU?P@“Q"@ aa'teﬁhéd’btas au- dessous'aNyifos old;" Gt ph 6 A6 fileYeat '

hexahydr at e environ 171 et &pF°é‘t"F dgpnantdp phqsphopofprmip ¥igedh
produft M‘ﬁ 'd' d@Whﬁ'ﬁ’&F‘B’ Be tri sod‘f‘e ?‘ayﬂ)i? hod accor di ng to clai m
1 charac} é‘gedr {s dissolv gﬁ‘ rate 'f' roc Iotr)‘rlgdrgv%;t‘ Ica Ji ssqlyed in
wat er aﬂﬁ”’i’: el CRGBOR Rbeohdn B o " o el b L7 e
selon | g Caracterise #0 [e sant Iy-
phosphono ormate hex- en ce que I on dlt,§§gg;w,, ﬁzdabo&l’du dﬂﬁg\gp o-€2au,
ahydr gt ewethod according to claim 1, characterized n 3Qhoformiate tribélqae AdkaryBratseC! | SPal lise
~en refrohgh ofl 18 dissalvid infwafP ast &RV Fon 20 *C, ce qui donne | e phospho- 3.

Met hod ag iz8by SodhhgPihBsdiutioR NGLkEAL €1 | Zegl iFfocéds seldAOh Qévehdiafiont 1, caiREtERbY ©
hexahydrst-e. rebliiah ik MR RN b frifodilinSSUsVed iel co@lieronamsout RGFodUIEGdny 96 Pdaui zed
by cool i ghgsphbrdfctmidtelt dodécahydirabd) OMiich & Pr oc 6det 6 leaBeristallisecansuitel iof adfioidiasabt fa

car act erdrise tobgiYecttisopiuinghodphonofgrmate ke f or mat isointionfa dnvilos GclC, Laboutissaht 2 Ieforrse que
| ' on di sahgpdrétel e produit dans de | ' eau phosphiomdé phaspliosoferohtectzisndigine tigdécarhi ch
IS et on le recristallise ensuit e hgdraté.equediul séobe pour obtedlr leariios-o

gi ve Pplentadspriighehosphonof or mat e hex- 40 soherofouniate trisedidue bexakydiatéC,
aboutissant & la forma- ahydrate.

tion de Hﬁﬂhéﬁo?ﬂ\‘weat"@’ PICABYi dt!le dodeca- hydrate, que |'on seche pour
obtenir ’@W“W‘E’ﬁ? pré [i'ﬁ-r@ enn- 40
phonofor??’ic of,d . Verfahren zur Synthese von
Foscanmet rm"ét hexahydrat, gekenn- zeichnet durch

fa]]
d| e Schri[ﬁié R,%t"”.z' {q} N ﬁ%@ (1 unhydroxi d zu Wasser, Erhitzen der was-
seri gg hé; ﬁik

auf 50 C, Zusetzen von
Tr| et hyltp, % QMR ,,;Bw;npg,gfu, n&RNten L6sung bei 50-C, Erhitzen der Reak-
tionsm sgiigida 3Uturdb CAUKIRKAL R REJKAdNYS Wah- rend etwa 1 Stunde, AbkChlen der
Reakt i ongischusPauieiné %&,@Mf‘,o,eh,gmwxﬂnper atur von nicht weni- ger als etwa
17*C undgeffsi dtlvd HBIE Ond REfifEr&r dédUBbS, wobei Trinatri unphosphonf orm at

er hal - t&#gis\Wdbdi Trﬁ&ngmphvgﬁhf)m’ihﬁﬂerﬁa-Ch Anspruch 1, dadurch gekenn- zeichnet,
daB das b wetukt i n WAasser gel 6st und dann durch AbkUnhl en der Losung auf
etwa 3 55 _
2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daB8 das Produkt in Wasser geldst
und dann durch Abklihlen der L&sung auf stwa




