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Abstract (] Penicillin G potassium salt was transformed in high yield to 4-acetoxy-3-
phenylacetaminoazetidinone by treatment of mercury acetate, ozonolysis and methanol in

sequence.
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Penicillin G(1) is regarded as one of the best
starting materials because it is currently available
from fermentation at low cost and can be trans-
formed to specific goal compounds stereo-speci-
fically”. For synthetic study of thienamycin® and
its analogs”, we have examined the transformation
of penicillin G to the 4-acetoxyazetidin-2-one
derivatives*® (2, 3, 4 and 5). These compounds are
very attractive starting material for construction of
biologically interesting bicyclic systems like penems”

carbapenems® and other.”
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The transformation of methyl or benzyl penicil-
lanate to (3S, 2S)-4-acetoxy-3-phenylacetamido-
azetidine-2-one (3) was reexamined to improve its
efficiency®'®. Further examination of this transfor-
mation, we have found a better and simple, but
highly effective method, which we wish to report
in this note.

When mercurry (II) acetate was heated with
acetic acid at 80 °C for 10 min, followed by addition
of penicillin G-potassium salt, the oxidatively
decarboxylated product, (3S, 4S)-4-acetoxy-1-(2-
methyl-1-propenyl)-3-phenylacetamidoazetidine-2-
one(6) could be obtained in 61% yield.

The most effective procedure for oxidation of
the side chain attached at the nitrogen atom of the
£ -lactam ring was found to be ozonolysis. Ozono-
lysis of the double bond of compound(6) in
methylene chloride at — 78 °C gave the product (7)
in 88.6% yield. The compound (7) is methanolyzed
to give the desired product (3) in 60% yield. The
assignment of peaks in the 'H NMR spectrum was
achieved by examination of the effect of D,O on
the '"H NMR peaks as a function of time.

EXPERIMENTAL
General

IR spectra were recorded by using Perkin-Elmer
710B, Beckman IR 20-A or Perkin-Elmer 1710 FT-
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IR spectrophotometer. 'H NMR spectra were ob-
tained from Varian EM-360A (60 MHz) or Brucker
WP-SY (80 MHz) spectrophotometer. Melting
points were measured with Fisher-Johns melting
measuring apparatus without correction. Commer-
cial gracial acetic acid was used after distillation over
P,Os and methylene chloride was distilled over
calcium hydride before use.

(38, 45)-4-Acetoxy-1-(2-methyl-1-propenyl)-3-
phenylacetamidoazetidin-2-one(6)

The compound was prepared from penicillin G
potassium salt employing a modified procedure of
the Stoodley’s method'”. In a round bottomed
flask (100m/) with a magenetic stirring bar, gracial
acetic acid (30m/) and mercury(Il) acetate (3.2g,
10mmol) were added and heated in an oil bath to
85°C. After mercury acetate was dissolved com-
pletely, penicillin G potassium salt (1.87g, Smmol)
was added slowly.

The mixture was further stirred at 85°C in an oil
bath for 2 hrs. Then, it was cooled in room tem-
perature and in an ice bath, the cold reaction mixture
was filtered through celite to remove the mercury
salt. The filtrate was concentrated by evaporating
with rotary evaporator under reduced pressure. The
residure was dissolved with methylene chloride
(50m/), washed with sodium bicarbonate solution
(5%) for three times and with sodium chloride solu-
tion (5%) for two times. The methylene chloride
solution was dried over sodium sulfate and eva-
porated to give an oily residue, which was further
purified by chromatography on a colum packed with
silica gel by eluting with ethyl acetate-hexane (11:1).
'H NMR (CDCl,, § ppm): 1.72 (s, 6H, gem 2 CH,),
2.08 (s, 3H, OAc), 3.56 (s, 2H, CH,CO), 4.64
(dd, 1H, J=8 and 1.5 Hz,3-H), 5.60 (s, 1H vinyl
H), 6.05 (d, 1H, J=1.5 Hz, 4H), .82 (d, 1H, J=8
Hz, NH), 7.27 (s, 5H, Ar); IR(neat, cm ™ '): 3310
(NH), 1780 ( 8 -lactam C =0), 1660 (amide C =0).

(3S,4S5)-4-Acetoxy-1-formyl-3- phenylacetamido-
azetidin-2-one(7)

A two necked round bottomed flask equipped
with a calcium chloride tube and a gas inlet contain-
ing compound 6 (316 mg, 1 mmol) dissolved in
methylene chloride (40 m/) was cooled to -78°Cin a
dry ice-acetone bath. Ozone was passed through the
methylene chloride solution for § hrs. Then, the
flask was warmed to room temperature and was ad-
ded with dimethylsulfide (3 m/). After the solution
was stirred for 24 hrs, it was rotary evaperated, to
give an oily residue which was purified by thin layer

chromatography (ethyl acetate-hexane=1:1).
Yield 257 mg (88.6%); 'H NMR (CDCl;, & ppm):
2.11(s, 2H, OAc), 3.63(s, 2H, CH,CO), 4.40
(dd, 1H, J = 8 and 2.4 Hz, 3-H), 6.25(d, 1HJ = 8
Hz), 6.47 (d, 1H, J =2.4 Hz, 4-H), 7.30 (s, 5H,
Ar), 8.77 (s, 1H, CHO); IR (neat, cm™): 3260
(NH), 1760 ( g8 -lactam C =0), 1720 (aldehyde CO),
1680 (amide CO).

(3S,4S5)-4-Acetoxy-3-phenylacetamidoazetidin -2-
one(3)

Compound 7 (127 mg, 0.4 mmol) was stirred in
methanol (20 m/) at room temperature for 25 hrs.
Evaporation of the solvent gave a residue which
was crystallized in chloroform-petroleum ether. Cry-
stallized product yield, 78 mg (68%); m.p.
146-148°C; 'H NMR (CDCl;, & ppm): 2.15 (s,
3H, OAc¢), 3.61 (s, 2H, CH,CO), 4.64 (dd, 1H,
J = 7.2and 1.3 Hz, 3-H), 6.00(d, 1H, J = 1.3 Hz,
4-H), 6.04(d, 1H, J=7.2 Hz, NH), 6.02(s, IH NH),
7.30 (s, SH, Ar); IR(neat, cm™): 3350, 3280, 1775
( 8 -lactam C=0), 1725, 1685 (amide C = O).
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