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SYNTHESIS OF SOME NEW 6-SUBSTITUTED CARBAPENEM DERIVATIVES
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Abstract- Carbapenem acetonyl esters 9-12 and sodium salts 13-15 were

prepared utilizing 3-substituted 4-acetoxyazetidinones as starting materials.

The potent antibacterial activity displayed by thienamyl:iﬂl has generated a great deal of interest in this
area recently. Several examples exist in the literature, related to the carbapenem family of antibiotics,
which have been isolated from various Streptomyces strains. It has been demonstrated that the nucleus of
these antibiotics, i.e. 1-carba-Z-penem-3-carboxylic acidl, is primarily responsible for the high antimicro-
bial activity. For example, 6-o¢&(R)-hydroxyethyl-1-carba-2-penem-3-carboxylic acidl possesses bioactivity

which js comparable to that of thienamycin. In this communication, we wish to report the synthesis of

carbapenem derivatives related to pS.52 and PS-62, utilising 3-substituted 4-acetoxyazetidinones as starting

materials.
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The key step in our synthesis involves allylation at C-4 of various 4-acetoxyazetidinones, as

shown in Scheme-1. We found the above reaction to be quite general for the carbon extension. For example,
treatment of the azetidinones l--ll3 with allyltrimethylsilane in the presence of titanium tetrachloride in
benzene afforded the respective allyl derivatives 5-8“. It must be pointed out, that recently several reports
have appeared in the lil:er'ature5 regarding C-C bond formation at C-4 of acetoxyazetidinone using silanes

and Lewis acids.

A typical experimental procedure for the reaction described in Scheme-1 is as follows: A solution of 3-ethyi-
4-acetoxyazetidinone (1,10 g; 7 mmol}, titanium tetrachloride {0.88 mil; 8 mmol) and allyltrimethylsilane
(1.26 ml; 8 mmol) in benzene (10 ml) was stirred under an inert atmosphere at ambient temperature. After
16 h., the reaction smixture was cooled to 0°%C, diluted with ether (100 ml) and washed with brine. The

dried organic layer was filtered and evaporated to leave a gqum. Chromatography of the residue on SiCJ2

using toluene/EtOAC {1:2) as an eluent system gave 494 mg (50 % yield) of azetidinone 5.
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1. Acetonyl glyoxylate; 2. SDCIZINEt3 and 3. triphenyl phosphine.

The conversion of the azetidinones 5-8 into the cérresponding phosphoranes was performed in a three step
sequence6 using acetonyl glynxylate7, as shown in Scheme-2. Ozonolysis of the phosphoranes in CH2C12 at
-QODC, in the presence of trifluoroacetic acid, followed by treatment with dimethyl sulfide and washing
with aqueous sodium bicarbonate gave the respective aldehydes. These underwent an intramolecular Wittig

react.ionB on heating in dichloremethane to give the carbapenem esters 9-129 respectively.
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Acetony! esters 9, 11 and 12 upon treatment with one equivalent of 1 N sodium hydroxide solution in dioxane
at 5°C atforded the respective sodium salts 13, 14 and 15 in quantitative yields; their spectroscopic features
are described below.

Cormpound 13: Amorphous solid; IR(KBr): 1751, 1621, 1586, 1406, and 1259 cm'l; NMR(DZD): 1.00 {(3H, t,
J = 7 Hz), 1.76 (24, m), 2.84 (2H, m), 3.27 (1H, m), 4.07 (1H, dt, J =9 and 3 Hz) and 6.26 br (1H, t, J =3 Hz}
ppm.

Compound 14: Amorphous solid; IR(KBr): 1750, 1625, 1590, 1405 and 1250 cm-l; NMR(DZO): 0.98 (3H, d,
3 =7 Hz), 1.02 (3H, d, I = 7 Hz), 2.06 {1H, m), 2.82 (2H, m), 3.15 br (1H, dd, J = 8 and 3 Hz), 4.11 (1H, dt,
J =10 and 3 Hz) and 6.26 br (1H, t, J = 3 Hz) ppm.

Compound 15: Amarphous solid; IR(KBr): 1750, 1620, 1590, 1405, 1280 and 1255 cm‘l; NMR(D,0): 1.23 (3H,

s), 1.43 (3H, s}, 2.76 (2H, m), 4,12 (1H, dd, J = 11 and 10 Hz) and 6.28 (1H, t, J = 3 Hz) ppm.

The acetony] ester 12 and the salt 15 were devoid of any biological activity. However, compounds 9-11, 13

and 14, under the same in vitro screening, exhibited significant bioactivity.
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Physical and spectral properties:

Compound 9:  mp 97-98°C; UV(dioxane) Amax(£): 353 (2778) and 278 (4729) nm; IR(CHZCLZ): 1775

and 1725 cm™1; NMR(CDCI3 ): 106 (3H, t, 3 = 7.2 Hz), 1.90 (2H, m), 2.23 (3H, 9), 2.82 (14, m, 1 = 19,
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properties for compounds 10 (oil), 11 (mp 90-92°C) and 12 (mp 117-119°C) were 1n good agreement

1

with their structures.
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