
EP 0 396 901 81 Description SUMMARY OF THE INVENTION 5     This invention
is concerned with an improved process for producing the intermediate
[2S-(2a,3,8,5a)]-3- methyl-7-oxo-3-(H-1,2,3-triazol-1-ylmethyl)-4-thia-
-azabicyclo[3.2.0]heptane-2-carboxylic    acid,   (4- nitrophenyl)methyl
ester, 4,4-dioxide, having the structure a C-OCHE   /             NO2 15
CH2 20X0 iiiijiui~iii~  CH2- N"N The improvement resides in an increased
yield (60%) and purity (90%), the elimination of two steps in the heretofor
known synthesis and allows isolation directly from the reaction mixture
without resorting to chromatography. 26    In a known reaction described in
EP-A-0097446 strenuous conditions are involved and the product is isolated
by column chromatography. The above described intermediate is then used to
produce the biologically active fi-lactamase inhibitor
[2S-(2ac,3w,5a,)].3-methyl-7-oxo-3-(1 H-1
.2,3-triazol-1-ylmethyl)-4-thia-1-azabicyclo[3.2.0]heptane-2-carboxylic
acid, 4,4-dioxide having the formula 30 0 II C-OH 35 w           ~~~CH3 0N
0 45 DESCRIPTION OF THE INVENTION The process improvement which is the
subject of this invention is described by the following reaction scheme and
description: 50 55 2 N,    EP 0 396 901 Bi 10
* 
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the above reaction azidopenamsulfone 1 is dissolved in vinyl propionate
containing 4- 50 methoxyphenol and this solution is reacted dropwise with a
solution of bisftrimethylsilyl)acetamide and 4- methoxyphenol in toluene at
70-80-*C followed by reaction at 95-100 *C for about 24 hours and
filtration and cooling to produce the intermediated
[28-(2a,3fl,5afl)-3-methyl-7-oxo-3-(1 H-i ,2,3-triazol-1 -ylmethyl)-4
thia-1 -azabicyclo[3.2.O]heptane-2-carboxylic acid, (4-nitrophenyl)methyl
ester, 4,4-dioxide, 2 having 90% purity and in 60% yield. 88     The
intermediate 2 is then hydrogenated over 5%  palladium  on carbon in ethyl
acetate/water, containing sodium bicarbonate, followed by acidification
with a mineral acid, giving the desired $8-lactamase inhibitor 3. 3    EP 0
396 901 B1 *Example 1 [28- (2a* 30,ra) 1-3-Millthyl-7-oxo-3- (IR-112 s3- 5
triazol-I-Xlmethvl)-4-thia-1-azabicvclor3.2.01- heptane-2-carboxvlic acid,
(4-nitrophennV)- methyl ester 4.4-dioxide 10 An ethyl acetate solution
containing 84 g of azidopenamnsulfone was evaporated to dryness, then added
to 1865 ml of vinyl propionate containing 4 g of 4-methoxyphenol and
stirred for 1 hour. The solution was filtered and the filtrate added
dropwise over 3.5 hours to a solution comprised of 1324 ml of toluene, 84
ml 15  (66.8 g) of bis(trimethylsilyl)acetamide and 4 g of 4-methoxyphenol
at 70-80*C. When addition was complete the reaction temperature was raised
to 95-100 *C and maintained for 24 hours. The reaction was 



then cooled to room temperature, combined with 11 g of hydrous magnesium
silicate, stirred for 20 minutes and then filtered through a bed of 33 g of
hydrous magnesium silicate. The filtrate was rotoevaporated, collecting
2500 ml of distillate. The filtrate was stirred at room temperature for 12
hours, then cooled to 0- 20  5 C for 2 hours and the resulting solid
collected, washed with heptane and dried, giving 50 g of the desired
intermediate with a purity of 90%. .9 Claims 25  1. A process for producing
the compound [2S-(2a,38,5a)]-3-methyl-7-oxo-3-(1
H-1,2,3-triazol-1-ylmethyl)-4-
thia-1-azabicyclo[3.2.01-heptane-2-carboxylic acid. (4-nitrophenyl)methyl
ester, 4,4-dioxide, which com- prises reacting a solution of
azidopenamsulfone, 4-methoxyphenol and vinylpropionate with a solution of
bis(trimethylsilyl)acetamide and 4-methoxyphenol in toluene at 80-100-C for
18-30 hours followed by filtering the resulting solution and cooling the
filtrate to 0-10 * C. 30 PatentansprUche 1. Verfahren zur Herstellung der
Verbindung [2S-(2a,30,5a)]-3-Methyl-7-oxo-3-(1 H-1,2,3-triazol-1-ylme-
thyl)-4-thia-i-azabicyclo[3.2.0]heptan-2-carbonsiure,-(4-Nitrophenyl)methyl
ester,.-4,4-Dioxid, das umfaBt 35     die Umsetzung einer Ldsung von
Azidopentamgulfon, 4-Methoxyphenol und Vinylpropionat mit einer Losung von
Bis(trimethylsilyl)acetamid und 4-Methoxyphenol in Toluol bei 80 bis 100*C
flr 18 bis 30 Stunden. gefolgt von Filtration der entstandenen Losung und
Abkihlen des Filtrats auf 0 bis 10 * C. Revendicatlons 40 1. Procdd4 de
production du composd 4,4-dioxyde de
[2S-(2a.3,0,5a)]-3-m6thyl-7-oxo-3-(1H-1,2,3-triazol-
1-ylm~thyl)-4-thia-1-azabicyclo(3.2.0]heptane-2-carboxylate de
(4-nitrophenyl)mdthyle, qui comprend la r~action d'une solution
d'azidopenamsulione, de 4-mdthoxyphdnol et de propionate de vinyle avec une
solution de bis(trimdthylsilyl)acdtamide et de 4-methoxyph6nol dans le
toluene & 80-100*C pendant 45     18-30 h puis la filtration de la solution
rdsultante et le refroidissement du filtrat a 0-10 * C. 50 55 4    EP 0 396
901 B1 Example 1 (28- (2a, 3, 5ea) ] -3-Methyl-7-oxo-3- (1HC 2-1,2,3- 5
triazol-1-Xluethyl)-4-thia-1-azabicvclo r3 .2. 01- hentane-2-carboxvlic
acid.  (4-nitrophenyl)- methyl ester 4.4-dioxide 



10 An ethyl acetate solution containing 84 g of azidopenamsulfone was
evaporated to dryness, then added to 1865 ml of vinyl propionate containing
4 g of 4-methoxyphenol and stirred for 1 hour. The solution was filtered
and the filtrate added dropwise over 3.5 hours to a solution comprised of
1324 ml of toluene, 84 ml i5  (66.8 g) of bis(trimethylsilyl)acetamide and
4 g of 4-methoxyphenol at 70-80*C. When addition was complete the reaction
temperature was raised to 95-100*C and maintained for 24 hours. The
reaction was then cooled to room temperature, combined with 11 g of hydrous
magnesium silicate, stirred for 20 minutes and then filtered through a bed
of 33 g of hydrous magnesium silicate. The filtrate was rotoevaporated,
collecting 2500 ml of distillate. The filtrate was stirred at room
temperature for 12 hours, then cooled to 0- 20  5 * C for 2 hours and the
resulting solid collected, washed with heptane and dried, giving 50 g of
the desired intermediate with a purity of 90%. Claims 25  1. A process for
producing the compound
[2S-(2a,30,5a)-3-methyl-7-oxo-3-(1H-1,2,3-triazol-1-ylmethyl)-4-
thia-1-azabicyclo[3.2.0]-heptane-2-carboxylic acid. (4-nitrophenyl)methyl
ester, 4,4-dioxide, which com- prises reacting a solution of
azidopenamsulfone, 4-methoxyphenol and vinylpropionate with a solution of
bis(trimethylsilyl)acetamide and 4-methoxyphenol in toluene at 80-100*C for
18-30 hours followed by filtering the resulting solution and cooling the
filtrate to 0-10 * C. 30 PatentansprUche 1. Verfahren zur Herstellung der
Verbindung [2S-(2cf,30,5a)]-3-Methyl-7-oxo-3-(1 H-1 ,2,3-triazol-1-ylme-
thyl)-4-thia-1-azabicyclo[3.2.0]heptan-2-carbonsiure,-(4-Nitrophenyl)methyl
ester,-4,4-Dioxid, das umfalt 35     die Umsetzung einer Ldsung von
Azidopentamsulfon, 4-Methoxyphenol und Vinylpropionat mit einer Ldsung von
Bis(trimethylsilyl)acetamid und 4-Methoxyphenol in Toluol bei 80 bis 100 I
C fUr 18 bis 30 Stunden, gefolgt von Filtration der entstandenen LUsung und
AbkUhlen des Filtrats auf 0 bis 10 C. Revendlcatlons /    40 1. Proc6d6 de
production du compos6 4.4-dioxyde de [2S-(2a,3,8S5a)]-3-m~thyl-7-oxo-3-(1H-
12,3-triazol- 1-ylm~thyl)-4-thia-1-azabicyclo[3.2.0]heptane-2-carboxylate
de (4-nitroph6nyl)mdthyle, qui comprend la reaction d'une solution
d'azidopenamsulione, de 4-mdthoxyphdnol et de propionate de vinyle avec une
solution de bis(trimdthylsilyl)acetamide et de 4-mdthoxyphdnol dans le
tolubne A 80-100*C pendant 45     18-30 h puis la filtration de Ia solution
r~sultante et le refroidissement du filtrat a 0-10 * C. 50 55 4ih! liUWle
1II1 hhI1j 1 11111    


