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1,3-diazetidin-2-one heterocycle synthesis via CO insertion
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Recent increases in resistance to penicillin-derived antibiotics have prompted the development of
novel compounds based on the penicillin scaffold that could overcome bacterial defense mechanisms.
One promising strategy involves the use of aza-B-lactam core-containing structures, which are
expected to be chemically resistant to bacterial enzymes responsible for cell wall regeneration (via
H,O-catalyzed hydrolysis of deactivated substrates).!"3!

However, the synthesis of such frameworks remains rare in the literature, and the available library of
compounds is limited both in number and structural diversity. Our research group has recently
developed a novel synthetic route to 1,3-diazetidin-2-one structures®® (see Kristek J., unpublished
results). Nevertheless, the developed method has its limitations, and thus a new approach is required.

The goal of this project is to advance the Pd-mediated carbonyl insertion reaction as a potential
alternative for constructing penicillin-like core structures.
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The aim of the thesis is:
1. To provide a brief introduction to antibiotic resistance and 1,3-diazetidin-2-ones.
2. To explore the highlighted synthetic route to bicyclic 1,3-diazetidin-2-ones.

3. To characterize all prepared compounds using available analytical techniques.

Ceska verze:
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Neddavny narist rezistence vici antibiotikim odvozenym od penicilinu vedl k vyvoji novych sloucenin
zalozenych na penicilinovém skeletu, které by mohly prekonat bakteridlni obranné mechanismy.
Jednou z perspektivnich strategii je vyuZiti struktur obsahujicich aza-B-laktamové jadro, které by mély
byt chemicky odolné vici enzymim zodpovédnym za regeneraci bunécéné stény (prostrednictvim H,O-
katalyzované hydrolyzy deaktivovanych substrat().[1-3]

Syntéza téchto skeletl je vsak v literatufe pomérné vzacna a dostupna knihovna sloucenin je omezena
jak poctem, tak strukturdlni rozmanitosti. Nase vyzkumna skupina neddvno vyvinula novy synteticky
postup vedouci k 1,3-diazetidin-2-onovym strukturam[4] (viz Kristek J., nepublikované vysledky). Tento
postup vSak vykazuje urcité limity, a proto je zapotrebi vyvinout alternativni strategii.

Cilem tohoto projektu je rozvinout Pd-mediovanou karbonylovou inzeréni reakci jako moznou
alternativu pro konstrukci skeletli podobnych penicilinu.

Cile diplomové prace:
1. Strucné predstavit problematiku antibiotické rezistence a 1,3-diazetidin-2-on0.
2. Prozkoumat navrienou syntetickou cestu k bicyklickym 1,3-diazetidin-2-onam.

3. Charakterizovat vSechny pfipravené slouceniny pomoci dostupnych analytickych metod.
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