
EP 0 204 657 B1 Description This invention relates to a new process for the
production of 7-amino-3-alkoxymethyl-3-cephem-4- carboxylic acid
derivatives of formula 1, 10 [err] 15    in which R signifies lower alkyl.
Processes for the production of these compounds are known but have certain
disadvantages, for example moderate yields only. Thus, for example,
processes involving reaction of 7-aminocephalosporinic acid [err] ACA) with
lower alkanols in the presence or absence of catalysts are well known from
for example Belgian patent 719,710, Japanese patent applications 57/192 392
and 59/163 387 and UK Patent application 20  2,110,688 but tend to give low
yields. Other known processes proceed over 7-substituted. (usually
acylated) 7-ACA derivatives but these processes require higher technical
effort and raw material requirements [basically requiring
3-steps-7-substitution (acylation) of 7-ACA, introduction of the
3-alkoxy-methyl substitu- ent and removal of the 7-substituent
(deacylation)] and are often also accompanied by low overall yields [see,
for example Japanese patent applications 59/163 388 and 57/192 392 and
J.Med.Chem. 14(2) 113 25  (1971)]. The present invention provides a novel
process for the production of the compounds of formula I comprising
reacting 7-ACA of formula 11, 30           [err] 2
0 [err] COOR 35 with a compound of formula III [err] 40    in which R is as
defined above, in the presence of boron trifluoride [err] or a complex
thereof in an organic solvent at a temperature of from [err]. The process
of the invention is suitably effected in an organic solvent, for example an
organic nitrile such as acetonitrile or propionitrile, a nitroalkane, such
as nitromethane, or a sulphone, such as sulfolan. 45  Preferred lower
alkanols of formula III have 1 to 6, more preferably 1 to 4 carbon atoms,
and include methanol, ethanol, n-propanol, isopropanol and n-butanol. The
reaction is suitably carried out using the alcohol in equimolar amounts or
in slight excess in relation to the boron trifluoride. The boron
trifluoride may be used as such or in the form of well-known complexes, for
example as described in DOS 2,804,896. A preferred complex is however a
complex of [err] with the alcohol of formula III being employed. The [err]
50  and the alcohol are suitably used in molar excess in relation to the
compound of formula 11, for example a 2 to 15-fold molar excess. The
process is suitably carried out at a temperature of from 0 to [err],
preferably from room temperature to 50[err]. The resulting compounds of
formula I may be isolated and purified using conventional techniques. The
process of the invention leads to the products of formula I in high yield
(for example in yields of 



55  over 60%) and brings therefore substantial economies particularly as it
operates in simple manner with relatively inexpensive chemicals.
Furthermore, in contrast to certain known processes, the formation of
undesired by-products, for example 7-ACA lactone, can be largely avoided
and the product of formula I can therefore be isolated more simply since
fewer by-products need to be removed. 2    EP 0 204 657 B1 The compounds of
formula I are known starting materials for the production of valuable known
cephalosporin antibiotics. The following example, in which temperatures are
in degrees Centigrade, illustrates the invention. 5  Example (6R,
7R)-7-Amino-3-methoxymethyl-3-cephem-4-carboxylic acid 24 g of boron
trifluoride gas is introduced under an insert atmosphere in to 60 g of
sulfolan. 6.5 ml of methanol are added and the temperature set at 50. 10.88
g of 7-aminocephalosporanic acid are added to the reaction mixture which is
then stirred for 75 minutes at 50'. The mixture is diluted with cold
methanol 10  and the pH adjusted to 3.5 by addition of triethylamine. The
precipitated mixture is stirred for a further 1 hour at [err] and the
precipitate is filtered off, washed with methanol and dried to obtain the
heading compound, having the following NMR data (which corresponds to
published NMR data for this product) 1H-NMR (90 MHz; [err], DCI): 5.39 (d,
1H, [err] J = 5Hz); 5.31 (d, 1H, [err], J = 5 Hz). 4.46 (s, 2H, [err] 3.73
(2H, H2 und H2); 3.42 (S, 3H, [err] 15 Claims 1. A process for the
production of a compound of formula 1, 20 25 [err] in which R signifies
lower alkyl, 30     comprising reacting a compound of formula 11, 35 with a
compound of formula III, 40 R-OH   III in which R is as defined above, in
the presence of boron trifluoride or a complex thereof in an organic
solvent at a temperature of from 45     [err]. 2. A process according to
claim 1, in which R is methyl. 3. A process according to claim 1, in which
the reaction is effected in an organic solvent selected from a 50
nitrile, a nitroalkane or a sulphone. 4. A process according to claim 3, in
which sulphone is sulfolan. 5. A process for the production of a 7-acylated
cephalosporin antibiotic comprising reacting a compound 



55     of formula 11, stated in claim 1, with a compound of formula III
stated in claim 1, and acylating the resulting compound of formula 1,
stated in claim 1, the process further comprising effecting the reaction
between the compounds of formula 11 and III on the presence of boron
trifluoride or a complex thereof in an organic solvent at a temperature of
from [err]. 3    EP 0 204 657 B1 * C   L  M   S* The compounds of formula I
are known starting materials for the production of valuable known
cephalosporin antibiotics. The following example, in which temperatures are
in degrees Centigrade, illustrates the invention. 5  Example (6R,
7R)-7-Amino-3-methoxymethyl-3-cephem-4-carboxylic acid 24 g of boron
trifluoride gas is introduced under an insert atmosphere in to 60 g of
sulfolan. 6.5 ml of methanol are added and the temperature set at 50'.
10.88 g of 7-aminocephalosporanic acid are added to the reaction mixture
which is then stirred for 75 minutes at 50'. The mixture is diluted with
cold methanol 10  and the pH adjusted to 3.5 by addition of triethylamine.
The precipitated mixture is stirred for a further 1 hour at [err] and the
precipitate is filtered off, washed with methanol and dried to obtain the
heading compound, having the following NMR data (which corresponds to
published NMR data for this product) [err]-NMR (90 MHz; D20, DCI): 5.39 (d,
1H, Hz, J = 5Hz); 5.31 (d, 1H,[err], J = 5 Hz). 4.46 (s, 2H, [err]); 3.73
(2H, H2 und H2); 3.42 (s, 3H, [err]. Claims 1. A process for the production
of a compound of formula 1, 20 [err] 25 [err] in which R signifies lower
alkyl, 30     comprising reacting a compound of formula 11, [err] with a
compound of formula III, 40 R-OH   III in which R is as defined above, in
the presence of boron trifluoride or a complex thereof in an organic
solvent at a temperature of from 45     [err]. 2. A process according to
claim 1, in which R is methyl. 3. A process according to claim 1, in which
the reaction is effected in an organic solvent selected from a so
nitrile, a nitroalkane or a sulphone. 4. A process according to claim 3, in
which sulphone is sulfolan. 



5. A process for the production of a 7-acylated cephalosporin antibiotic
comprising reacting a compound 55     of formula 11, stated in claim 1,
with a compound of formula Ill, stated in claim 1, and acylating the
resulting compound of formula 1, stated in claim 1, the process further
comprising effecting the reaction between the compounds of formula 11 and
Ill on the presence of boron trifluoride or a complex thereof in an organic
solvent at a temperature of from [err]. 3    EP O 204 657 B1 C   L   M   S
PatentansprUche 1. Verfahren zur Herstellung einer Verbindung der Formel I,
5S s~~~                               ~~~~ '   S" 211 <_
2N~~~/         N._     . \ .'                     I 70                o
I      ~~~~~~~~~CH2-O-R. 10                       .                 COOH
worin R far niederes Alkyl steht, umfassend die Umsetzung einer Verbindung
der Formel II, 75 H N~~                                        I    CO   CH
-0-C-CH3 .0           I23 mit einer Verbindung der Formel IIl, RO     IlIl
25 worin R wie oben definiert ist, in Gegenwart von Bortrifluorid oder
eines Komplexes davon in einem organischen L6sungsmittel bei einer
Temperatur vorn O  bis 70' C. 2. Verfahren gem~ss Anspruch 1, worin R fUr
Methyl steht. 30 3. Vertahren gemass Anspruch 1, worin die Umsetzung in
einem organischen Losungsmittel, ausgewihit unter einem Nitril, einem
Nitroalkan oder einem Sulfon, durchgefuhrt wird. 4. Verfahren gemlss
Anspruch 3, worin Sulfon Sulfolan ist. 35 5. Verfahren zur Herstellung
eines 7-acylierten Cephalosporinantibiotikums, umfassend die Umsetzung
einer Verbindung der Formel II, gemnss Anspruch 1, mit einer Verbindung der
Formel IlIl, gemass Anspruch 1, und Acylierung der entstandenen Verbindung
der Formel I, gemass Anspruch 1, das Yi.         Verfahren ferner die
DurchflUhrung der Umsetzung zwischen den Verbindungen der Formel II und III
in 40     Gegenwart von Bortrifluorid oder eines Komplexes davon in einem
organischen L6sungsmittel bei einer Temperatur von 0 * bis 70' C umfasst. 



Revendications 45 1. Un proced6 de preparation d'un compos6 de formule I
H2N  ._,S H 2N .50                      //'\C   -- 02 COOH 5s     dlans
laquelle R signifie un groupe alkyle infdrieur, comprenant la r6action d'un
compos6 de formule 1I 4    VP 0 20i 657 B1                        !   !
111111 i  lii Jll! S% 5           f       CH2-O-C-CH3 avec un compose de
formule IlIl to     R-OH   IlIl dans laquelle R est tel que defini
ci-dessus, en pr6sence de trifluorure de bore ou d'un complexe de ce
compose dans un solvant organique a une temperature comprise entre O  et 70
C. 15 2. Un proc6de selon la revendication 1, dans lequel R signifie un
groupe m6thyle. 3  Un procede solon la revendication 1, dans lequel la
r6action est effectu6e dans un solvant organique choisi parmi les nitriles,
les nitroalcanes et les sulfones. 20  4. Un procede selon la revendication
3, dans lequel la sulfone est le sulfolane. 5. Un procede de preparation
d'un antibiotique de cephalosporine 7-acylee, comprenant la reaction d'un
compos6 de formule 11, specifi6 a la revendication 1, avec un compose de
formule IlIl, specifie a la revendication 1, et I'acylation du compose
resultant de formule 1, sp6cifi6 a la revendication 1, le 25     procede
comprenant en outre le fait d'effectuer la reaction entre les compos~s de
formule 11 et IlIl en pr6sence de trifluorure de bore ou d'un complexe de
ce compos6 dans un solvant organique a une temperature comprise entre 0 ot
70 C. 30 35 40 45 50 55 5    


