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A NEW ROUTE TO OPTICALLY ACTIVE 4-ACYLOXY AZETIDIN-2-ONES
Antonino Suarato, Paolo Lombardi¥%, Cesare Galliani, and Giovanni Franceschi

Farmitalia, Ricerca Chimica, Milano, Italy

No efficient preparation of 4-~acyloxy monocyclic azetidinones from penicillins has been re~
ported in the literature. Before our work, only few examples of this class of compounds have been
described, la-e while their potential use as a starting material for the synthesis of, e.g., novel

l-~oxa~l-dethiapenam derivatives has been pointed out ret:.ently.za"b

Since synthetic projects umder
way in our laboratory require the facile conversion of penicillins into optically active functional-
ised azetidinones, we sought a general entry into this class of synthons,

We have found that when a methyl penicillinate l-oxide (12 mmole) was refluxed with a carboxy

lic acid R 1COOH (45 mmole) in C6H6 or C6H6-THF (300 ml) in presence of trimethylphosphite (8 ml)

during 4-6 hours an 65-86% yield of the azetidinone L was obta.:ined.3
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This novel opening of the thiazolidine ring by which the sulphur atom is replaced by an
acyloxy group, with inversion of configuration at C-4, whereas the nitrogen atom remains linked
to the useful f,y-unsaturated appendz:\ge4 is of general applicability, We have prepared, in fact,

4~acyloxy azetidinones starting from both phthalimido and phenoxya.cetamidos

penicillinate using
a wide variety of carboxylic acids., The acetic, the benzoic, the p- and o-~chlorobenzoic acids
allow further manipulation at C-4, by introducing good leaving groups.

The fate of the nitrogen appendage is two~fold. The well kmown chain degradation process
via the a,f-unsaturated ester 2 (Et3N’ CH,CL,, r.t.)6 followed by the oxidative cleavage (03,
CH2CI2’ ~78°C) of the olefinic bond to give the oxalylamide ’2;7 afforded, after removal of the
appendage (MeOH, MeO ), a 60-80% overall yield of the azetidinone 58, which has been proven a
useful starting material for the building of a second fused r:ing.za’ b, 9a~f

Alternatively, further functionalisation of the isopropylidene moiety afforded the
epoxides é,lo the allylic bromide ’é,u and the enol '17312 which lend themselves to be cyclised
to l-oxacephem systems as shown by other workers with similar compomds}sa-c Interestingly,

we could isolate from the enol 23 its geometrical isomer 2312 (NaBH,, i~propanol, r.t.) which

ave 7a back on baSlC treatment Na.H, THI’ 0°C
& et ( &59
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On twrning our attention to 6-epi~penicillins, we found that the thiazolidine ring of,
€.g., methyl 6-epi-phthalimido penicillinate l-oxide opens similarly in the aforementioned condi-
tions but to give the separable mixture of the two epimeric azetidinones ’83 and §3}4 from which
compounds 9a, 29, 15 1,99, ;gla, }13 and }_@16 were obtained as described before and characterised.
Enantiomeric and diastereoisomeric analogs of ‘_é, 2, 7a and ’7\13 were also prepared. The 8a/8b ratio
was found to be dependent upon the bulkiness of the R 4 &roup and it increased in favour of §la as
the size of the R 4 &roup increased, The fact that both ’83 and §:9 remained wnchanged when individ-
ually treated under the reaction conditions was indicative of absence of an equilibrium between
the two, On the other hamd the catalytic action of a mild Lewis acid (C6H6, reflux) transformed
readily the azetidinone }\1,8‘ into the more stable isomer Ela, conceivably via the imine '13}7

whereas it was ineffective on the N-substituted azetidinones §3 and 23..
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Transformation at C—4 was then briefly investigated., As it was repo:a:'teclle that the bulky
phthalimido group exerts a certain degree of steric control upon substitution reactions at C-d,
we treated the azetidinones i, ;Vla and }\l,b (R=Ft, R 1 = CH3 or p-0106H 4) with mercaptans
(NaOH, H_O, Mezco) or carbinols (Zn(OAc)z, C6H6’ reflux), TIn both cases we isolated (80-90%

2
yield) only optically active trans substituted B-lactams, each enantiomer coming solely from
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4 or from either }\13. and Ll:n. These results suggest that displacement reactions on these sub-

strates may proceed via the imine ;317 (R = Ft) to which the nucleophilic specie approaches from
the less hindered side,
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