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Then triethyl phosphonoformate is added to the solution at 50 [err]. The
temperature of the reaction Technical field
mixture is raised to reflux temperature, which is about 90 - 95[err], and
ethanol formed is distilled The present invention relates to a method for
5   off. After a suitable time at reflux temperature, the  synthesis  of
foscamet,  i.e.  trisodium    which would be about 1 hour, the reaction
mixture phosphonoformate hexahydrate.                     is cooled and the
product is filtered off. By cooling to a temperature of not lower than
Prior Art                                         about 17[err], preferably
not lower than 20[err], will 10  result in the formation of trisodium
phosphonofor- EP-A-241 686 discloses a process for the syn-  mate
hexahydrate in wet state. The water content thesis of alkali
phosphonoformates comprising the  will thus be above 36 %, which is the
water content steps of mixing trialkyl phosphonoformate and     of the dry
product in pure form. Cooling to a aqueous alkali hydroxide at a
temperature between  temperature of above 20 C will lead to reduced the
freezing point of water and 40[err], optionally  15  yield. As a suitable
upper limit, where adequate maintaining the reaction mixture at this
temperature  yield still is obtained may be mentioned 25 * C to for a
while, and then heating the reaction mixture to  30 [err]C. reflux in order
to obtain complete saponification.   Cooling to aboout 5 [err] or below
will result in The product is then recovered by maintaining  the formation
of trisodium  phosphonoformate the reaction mixture at about 0 [err] for 24
hours, the   20  dodecahydrate. Upon drying of this compound un- crystals
are separated off and are then recrystal-  der  suitable  conditions  the
product  in lized. The reported yield is 80 % to 86 %, and the
dodecahydrate form  will successively transform purity 99,9 %.
into the hexahydrate form. If the drying process is However, it has been
found that the water     driven to far the product will successively
transform content, which should be 36 % in the dry product  25  into
nonhydrated trisodium phosphonoformate. in hexahydrate form, varies when
following the dis-  Preferably the product obtained in the process closed
procedure.                                 according to the invention is
recrystallized by dis- solving it in water, heating the solution in order
to Summary of the invention                          obtain a clear
solution, which then is cooled down 30  to about 20[err] in order to obtain
the product in The object of the present invention is to pro-  hexahydrate
form or down to about 5 [err] in order to vide a method for the synthesis
of trisodium      obtain the product in dodecahydrate form for sub-
phosphonoformate hexahydrate.                     sequent drying. This
object is achieved according to the          The invention will now be
illustrated by two present invention which is characterized by the   35
working examples. steps of adding sodium hydroxide to water, heating the
aqueous sodium hydroxide solution to 50 C,    Example 1 adding triethyl
phosphonoformate to said solution at 50 [err], heating the reaction mixture
to reflux     423 g (4.77 mol) of sodium hydroxide liquid temperature for
about 1 hour, cooling of the reac-  40  conc. is added to 400 ml of water.
The solution is tion mixture to a temperature not lower than 17[err]
heated to about 50[err] and 167 g (0.795 mol) of and filtering-off of the
product.                 triethyl phosphonoformate is added at this tem-
According to one embodiment of the invention,  perature. The reaction
mixture is then heated to the product is dissolved in water and is then re-
about 90[err] and ethanol formed is distilled off. crystallized by cooling
the solution to about 20[err]   45  After about 1 hour at 90 - 95[err] the
reaction giving trisodium phosphonoformate hexahydrate.    mixture is
cooled to about 20 [err] and the product is According to another embodiment
of the inven-  filtered off. The yield of trisodium phosphonofor- tion, the
product is dissolved in water and is then  mate hexahydrate wet is 248 g.
recrystallized by cooling the solution to about 5[err],  The wet substance
is recrystallized in 570 ml resulting  in  the  formation  of  trisodium
50  of water by heating to 90[err]in order to obtain a phosphonoformate
dodecahydrate, which is dried    clear solution and then cooling to about
20 C. to give trisodium phosphonoformate hexahydrate.   After filtration
and washing with 50 ml of water at 18 - 22[err] 187 g (74 % of theoretical
yield) of Disclosure of preferred embodiments              trisodium
phosphonoformate hexahydrate is ob- 55  tained. This substance contains
about 2 % free According to the invention, in a first step so-  water,
which can be eliminated by drying. dium hydroxide in concentrated form is
mixed with water and the solution is heated to about 50 C. 2  
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20 [err] umkristallisiert wird, wobel Trinatrium- phosphonformiathexahydrat
erhalten wird. 93.5 g trisodium phosphonoformate hex- ahydrate is dissolved
in 335 ml of water by heating  3. Verfahren nach Anspruch 1, dadurch
gekenn- to 90 [err] C to obtain a clear solution and is then   5  zeichnet,
daB das Produkt in Wasser gelost cooled to about 5[err]. After filtration
119 g of tri-  und dann durch Abkthlen der Losung auf etwa sodium
phosphonoformate dodecahydrate is ob-          5 C umkristallisiert wird,
was zur Bildung von tained. Drying of this substance under suitable con-
Trinatriumphosphonformiatdodecahydrat fihrt, ditions will result in the
formation of trisodium    das getrocknet wird, wobel Trinatriumphos-
phosphonoformate hexahydrate.                10      phonformiathexahydrat
erhalten wird. Claims
Revendloations 1. Method for the synthesis of foscarnet, i.e. tri-  1.
Proc6d6 de synthbse du foscarnet, & savoir le sodium phosphonoformate
hexahydrate, char-  15    phosphonoformiate trisodique hexahydrate, ca-
acterized by the steps of adding sodium hy-      racterise par les etapes
consistant a ajouter de droxide to water, heating the aqueous sodium
l'hydroxyde de sodium & de l'eau, & chauffer hydroxide solution to 50[err],
adding triethyl      ia solution aquouse d'hydroxyde de sodium a
phosphonoformate to said solution at 50[err],        50 *C, & ajouter du
phosphonoformiate de trid- heating the reaction mixture to reflux tempera-
20  thyle & ladite solution a 50-C, & chauffer le ture for about 1 hour,
cooling of the reaction    melange reactionnel & la temperature de reflux
mixture to a temperature not lower than about     pendant environ 1 heure,
a refroidir le m6lange 17[err] and filtering off of the product giving
reactionnel & une temperature pas au-dessous trisodium phosphonoformate
hexahydrate.           d'environ 17 C et a retirer par filtration le 25
produit, donnant le phosphonoformiate trisodi- 2. Method according to claim
1 characterized in      quo hexahydrat6. that the product is dissolved in
water and then recrystallized by cooling the solution to about  2. Procdd4
solon la revendication 1, caract6ris6 20 [err] giving trisodium
phosphonoformate hex-     en ce quo l'on dissout le produit dans de l'eau,
ahydrate.                                30       puis on le recristallise
en refroidissant la solu- tion & environ 20- C, ce qui donne le phospho- 3.
Method according to claim 1, characterized in     noformiate trisodique
hexahydrat6. that the product is dissolved in water and then recrystallized
by cooling the solution to about  3. Proc~d4 salon la revendication 1,
caractdris4 5 * C resulting in the formation of trisodium   35  en ce quo
l'on dissout le produit dans de l'eau phosphonoformate dodecahydrate, which
is          et on le recristallise ensuite en refroidissant la dried to
give trisodium phosphonoformate hex-    solution a environ 50 C,
aboutissant a la forma- ahydrate.
tion de phosphonoformiate trisodique doddca- hydrat6, quo l'on seche pour
obtenir le phos- Patentansprlche                              40
phonoformiate trisodique hexahydrate. 1. Verfahren zur Synthese von
Foscamet, d.h. Trinatriumphosphonformiathexahydrat, gakenn- zeichnot durch
die Schritte des Zusetzens von Natriumhydroxid zu Wasser, Erhitzen der was-
45 serigen Natriumhydroxid-Losung auf 50 *C, Zusetzen von
Triethylphosphonformiat zur go- nannten Losung bei 50C, Erhitzen der Reak-
tionsmischung auf RtickfluBtemperatur wah- rend etwa 1 Stunde, Abkflhlen
der Reaktions-  6o mischung auf eine Temperatur von nicht weni- ger als
etwa 17'C und Abfiltrieren des Pro- dukts, wobei Trinatriumphosphonformiat
erhal- ten wird. 55 2. Verfahren nach Anspruch 1, dadurch gekenn- zeichnet,
dalB das Produkt in Wasser gel6st und dann durch Abkchlen der Ldsung auf
etwa 3   
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20 - C umkristallisiert wird, wobei Trinatrium- phosphonformiathexahydrat
erhalten wird. 93.5 g trisodium phosphonoformate hex- ahydrate is dissolved
in 335 ml of water by heating  3. Verfahren nach Anspruch 1, dadurch
gekenn- to 90[err] to obtain a clear solution and is then   5    zeichnet,
daS das Produkt in Wasser gelost cooled to about 5[err]. After filtration
119 g of tri-  und dann durch AbkUhlen der Losung auf etwa sodium
phosphonoformate dodecahydrate is ob-         5 *C umkristallisiert wird,
was zur Bildung von tained. Drying of this substance under suitable con-
Trinatriumphosphonformiatdodecahydrat f0hrt, ditions will result in the
formation of trisodium     das getrocknet wird, wobei Trinatriumphos-
phosphonoformate hexahydrate.                 10      phonformiathexahydrat
erhalten wird. Claims
Revendliatlons 1. Method for the synthesis of foscarnet, i.e. tri-  1.
Proc~d4 de synthese du foscamet, a savoir le sodium phosphonoformate
hexahydrate, char-  15     phosphonoformiate trisodique hexahydrate, ca-
acterized by the steps of adding sodium hy-        racterise par les etapes
consistant a ajouter de droxide to water, heating the aqueous sodium
l'hydroxyde de sodium a de l'eau, a chauffer hydroxide solution to 50 *C,
adding triethyl      la solution aqueuse d'hydroxyde de sodium I
phosphonoformate to said solution at 50 C,         50 C, & ajouter du
phosphonoformiate de trie- heating the reaction mixture to reflux tempera-
20  thyle a ladite solution a 50 C, a chauffer le ture for about 1 hour,
cooling of the reaction     melange reactionnel a la temperature de reflux
mixture to a temperature not lower than about      pendant environ 1 heure,
a refroidir le m~lange 17 C and filtering off of the product giving
reactionnel a une temperature pas au-dessous trisodium phosphonoformate
hexahydrate.            d'environ 17IC et & retirer par filtration le 25
produit, donnant le phosphonoformiate trisodi- 2. Method according to claim
1 characterized in       que hexahydrate. that the product is dissolved in
water and then recrystallized by cooling the solution to about  2. Procede
selon la revendication 1, caracterise 20 [err] giving trisodium
phosphonoformate hex-      en ce que l'on dissout le produit dans de l'eau,
ahydrate.                                 30       puis on le recristallise
en refroidissant la solu- tion a environ 20 *C, ce qui donne le phospho- 3.
Method according to claim 1, characterized in      noformiate trisodique
hexahydrate. that the product is dissolved in water and then recrystallized
by cooling the solution to about  3. Proc6de selon la revendication 1,
caracterise 5 [err] resulting in the formation of trisodium   35  en ce que
l'on dissout le produit dans de l'eau phosphonoformate dodecahydrate, which
is           et on le recristallise ensuite en refroidissant la dried to
give trisodium phosphonoformate hex-      solution a environ 5 1 C,
aboutissant & la forma- ahydrate.
tion de phosphonoformiate trisodique dodeca- hydrate, que l'on seche pour
obtenir le phos- PatentansprUche                               40
phonoformiate trisodique hexahydrat6. 1. Verfahren zur Synthese von
Foscamet, d.h. Trinatriumphosphonformiathexahydrat, gekenn- zeichnet durch
die Schritte des Zusetzens von Natriumhydroxid zu Wasser, Erhitzen der was-
4s serigen  Natriumhydroxid-L6sung auf 50 C, Zusetzen von
Triethylphosphonformiat zur ge- nannten L6sung bei 50-C, Erhitzen der Reak-
tionsmischung auf RickfluBtemperatur wah- rend etwa 1 Stunde, AbkOhlen der
Reaktions-  so mischung auf eine Temperatur von nicht weni- ger als etwa
17*C und Abfiltrieren des Pro- dukts, wobei Trinatriumphosphonformiat
erhal- ten wird. 58 2. Verfahren nach Anspruch 1, dadurch gekenn- zeichnet,
daB das Produkt in Wasser gel6st und dann durch AbkUhlen der Losung auf
etwa 3    


