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Abstract: Azetidinone carboxylates 7, 9 and 11 were prepared starting from 4-thia

azetidinones and carbenes derived from diazoesters.

The availability and the ease with which acetoxy could be exchanged with other groups made &4-acetoxy
azetidinone 1 attractive starting material for the construction of biologically interesting bicyclic systems
like penemsl, t:arbapenems2 and others. Many methods are reported in the literature for the carbon-carbon
bond formation at C-4 of these azetidinones through the displacement of the acetoxy or the corresponding

sulfonyl group with various carbon nucleOphiles2’3

. The most recent example in this series is the use of
tertiary stabilised carbanionsa. The following report describes a novel method of carbon extension utilising
4-thia azetidinones and the carbenes derived from diazoesters. We have applied this method in the synthesis

of some new azetidinone carboxylic acid derivatives.
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Treatment of azetidinone 2a with 1.2 equivalents of dimethyl diazomalonate at 100° C in the presence of a
catalytic amount of Rhodium (II) acetate gave the carbene insertion product 3a {oil, IR (CHZCIZ) 1740 cm'1
(B-lactam and ester carbonyls), NMR (CDCIB): 0.6, 3H, s, 0.33, 3H, s, 0.95, 94, s, 3.55, 3H, s, 3.73, 3H. s,
3.37, 24, d, J = 4.5 Hz, 4.46, 1H,t, J = 4.5 Hz and 7.30-7.60, 5H, m; NMR (C6D6) D.45, 3H, s, 0.64, 3H, s,
1.21, 9H, s, 3.30, 1H, dd, J = 16 and 6 Hz, 3.35, 3H, s, 3.43,3H,s, 3.68, 1H, dd, J = 16 and 3 Hz, 4.65, 1H,
dd, J = 6 and 3 Hz and 7.10-7.80, 5H, m ppm 1, in €0 % yield. The proposed structure was in good agreement
with the 13C chemical shiftss. Treatment of compound 3a with tetrabutylammonium fluoride gave the
desilylated product 3a' in quantitative yield.

Reaction of compounds 2b, 2c and 2d with dimethyldiazamalonate, under the same conditions, yielded the
carbene insertion compounds6 3b, 3c and 3d, respectively. Similarly, the reaction of the diazodiethylphos-
phonoacetic acid ethyl ester’ with compound 2d afforded azetidinone 4 [oil, IR (CHZCIZ) 1760 and
1735 cm'l, NMR (CDCIB): 1.06-1.50, 18H, m, 2.90-4.80, 11H, m and 7.20-7.75, SH, m ppm 1 in 58 % yield.
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2a R = Pheny! @) R' = t-Butyldimethylsilyl (tBDMS)
26 R=CH,0 R' = tBDMS
2 R=0Q R' = CH,COOCH;
2d R=0 R' = CH,COO t-Ruty!
SR
§ _.COOCH,
COOCH, sp
COOC2Hs
 a N\R' g-(OC:Hs)g
3aR=0 R' = tBDMS L N
3@8R =0 R'=H 0~ \CHzCOOt-Buty‘l
3b R=CHP R' = tBDMS 4
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There are several reports in the literaturea’B describing the synthesis of azetidinones possessing an
alkylidene group at C-4. All these coumpounds exhibit the B-lactam carbony! absorption at about 1840 cn';l,
a strong shift to short wave length compared to other 8-lactam derivatives. In certain cases the biological
activity of the B-lactam antibiotics can be correlated to the chemical reactivity of the B-lactam carbonyl
groupg. Therefore, we carried out the synthesis of some novel 4-alkylidene azetidinone carboxylic acids with

the intention of examining their biological activity.

Oxidation of compound 3c with m-chloroperbenzoic acid followed by the thermal elimination of benzenesul-
phenic acida, gave the olefin 5, [oil, IR (CHZCIZ) 1820, 1750, 1720 and 1635 cm_l, NMR (CDCI3) 3.76, 6H,
s, 3.78, 3H, s, 3.98, 2H, s, and 4.42, 2H, s ppm 1, in 48 % yield. Our attempts to make the carboxylate 7 from
compound 5 under alkaline conditions were unsuccessful and we isolated only the B-lactam free praoducts 12
NMR(KBr): 1735, 1680, 1620 and 1575 cm-l, NMR (DZO): 3.40, 2H, s, 3.75, 6H, s, 3.83, 3H, s and 4.30, 2H, s
ppm) and 13 (IR (KBr): 1560-1700 br, NMR (DZO): 3.41, 24, s, 3.74, 64, s, 3.98, 2H, s ppm ]. However,
treatment of the t-butylester 6, with trifluoroacetic acid, readily yielded the desired acid, which was
subsequently converted to its sodium salt 7 [UV(EtOH) X max (¢) 267 (16287), IR (KBr) 1810, 1730, 1680 and
1600 cm-l; NMR (DZO): 3.80, 6H, s; 4.04, 2H, s and 4.14, 2H, s ppm ] using aqueous bicarbonate solution.
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Similarly, sulfoxidation of azetidinone 4 followed by thermolysis gave the two isomeric olefins 8 loil, IR
(CHZCIZ) 1820, 1740, 1705 and 1610 cm'l; NMR (CDCIB) 1.20 - 1.40, 94, m, 1.48, 9H, s, 3.90 - 4.40, 24, s
ppm ] and 10 [oil, IR (CHZCIZ) 1820, 1760 sh, 1740, 1705 and 1620 cm"l; NMR (CDC13) 1.26 - 1.50, 9H, m,
1.44, 9H, s, 3.90 -4.30, 84, m and 4.42, 2H, s ppm) in 28 and 58 % vyield respectively. Treatment of
compounds 8 and 10 with trifluoracetic acid, followed by neutralisation afforded the respective sodium saits
9 [UV (EtOH) Amax (£) 281 (19449); IR (KBr) 1820, 1700 and 1600 cm'l; MNR (DZO 1.20-1,45, 9+, m and
3.90 -4.40, 10 H, m ppm ] and 11 [UV (EtOH) Amax () 275 (12167), IR (KBr) 1820, 1700 and 1620 cm'l;

NMR (DZO) 1.25 -1.45, 94, m and 3.90 -4.40, 10 H, m ppm ] in quantitative yields.

Compounds 7, 9 and 11 did not show any antibacterial activity except against a few highly sensitive

organisms.
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