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Uplatnenie vysledkov projektu

Syntézy v kontinualnom mikro-flow systéme mézu byt aplikované pre syntézy produktov vo
vacSich mnozstvach aj v priemyselnom meritku. Pouzitie nahradnych zdrojov oxidu
uholnatého v Pd-katalyzovanych karbonylaénych reakciach vyrazne znizuje rizika spojené s
pracou s toxickym plynnym CO a prispieva k dlhodobo udrzatefnému rozvoju chémie.
Vyvinuté stereoselektivne syntetické metdédy umoznuju pripravu cielenych molekul s
pozadovanou biologickou aktivitou.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Boli vyvinuté nové syntetické metddy zahriiujuce Pd-katalyzovanu karbonylaciu s ex-situ
generovanym plynnym CO. Reakcie boli uskutoénené v nami vyvinutom dvojkomorovom
systéme s pouzitim stechiometrického mnozstva oxidu uholnatého generovaného z CO-
zdrojov. Dva ekvivalenty CO su uvolnené bud z oxalyl chloridu redukciou so zinkovym
praskom, alebo dehydrataciou kyseliny glyoxylovej. Navy$e, jednoducha aparatura pozosta-
vajuca z dvoch tlakovych vialiek (150 psi, navzajom spojené s tlakovym senzorom s
pomocou trojcestného kohuta) umozriuje flexibilnu aplikaciu pre uvolfovanie plynu so
Specifickym tlakom. Aplikovatelnost vyvinutych metdd bola ilustrovana na sérii roznych Pd-
katalyzova-nych karbonylaénych kaplingov aryl halidov poskytujucich priemyselne
zaujimave produkty.

Dalej sme preukéazali kompatibilitu pentakarbonyl Zeleza ako CO-zdroja pre karbonylacie vo
flow chémii. Adaptovali sme Pd-katalyzované cyklokarbonylaéné reakcie nenasytenych
polyolov a aminoalkoholov s pouzitim Fe(CO)5 do kontinualneho mikro-flow systému bez
potreby Specialnych zariadeni. Reakcie sa uskutoénili v MPLC-trubiCkovom reaktore
poskytujuc prislusné laktény v dobrych vytazkoch porovnatelne so vsadzkovymi
experiment-ami. NavySe, poZzadované produkty sa ziskali vo va¢sich mnozstvach v kratSom
reakénom &ase, ¢o spifia podmienky pre ich pouzitie v multikrokovej syntéze.

Karbonylaéna metodolégia bola vyuzita v syntéze prirodnych cytostatik, varioxiran,
varioxiranol A, andytriol, protulakton A, sauropunoly A-D a benzopyrokaloinové alkaloidy.
Pripravené cielové zluceniny boli testované na cytotoxicku ucinnost’ voci fludskym
nadorovym burikdm na NCI6O panely.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Novel procedures for domino reactions including Pd-catalyzed carbonylation with ex-situ ge-
neration of gaseous CO have been developed. The reported reactions proceeded in simple
two-chamber system using stoichiometric amount of carbon monoxide generated from CO
surrogates. Two equivalents of carbon monoxide were released either by reduction of oxalyl
chloride with zinc powder or by the dehydration of glyoxylic acid. Moreover, a simple
appara-tus constructed out of two pressure Ace tubes (rated to 150 psi, connected to each
other and to a pressure sensor via three-way valve) permitted flexible application with ex-
situ relea-sed a gas under the specified pressure. The applicability of the reported protocols
were illustrated on a set of Pd-catalyzed carbonylative couplings of aryl halides providing
industrially interest-ing products.

Next, we have demonstrated compatibility of iron pentacarbonyl as a CO surrogate for
carbo-nylation reactions with flow chemistry. We have adapted Pd-catalyzed
cyclocarbonylation re-action of unsaturated alcohols and aminoalcohols using Fe(CO)5 to a
continuous microflow system without any need of special equipment. The process
proceeded in simple HPLC tube-reactor providing corresponding lactones in good yields
comparable with batch experiments. Moreover, the desired products were obtained in larger
quantities and in con-siderably shorter reaction time, which meets the requirements for the
use in the multistep synthesis.

The carbonylation methodology was applied in the synthesis of natural cytostatics, varioxira-
ne, varioxiranol A, andytriol, protulactone A, sauropunols A-D and bezopyrokaloin alkaloids.
The target compounds were screened for their cytotoxicity on NCI60 cancer cell line panel.
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