
•ResearchHighlights•

１０　　　 Vol．２７,No．３,２０１９　　SCIENCEFOUNDATIONINCHINA

Ovatodiolides:ScalableprotectionＧfreesyntheses,
configurationdetermination,andbiological
evaluationagainsthepaticcancerstemcells

Figure　KeystepsintotalsynthesisofentＧovatodiolideandbiologicalresultsofovatodiolidesagainst
HCSCs．

WiththesupportbytheNationalNaturalSciencefoundationofChina,theresearchteamledbyProf．
ChenYue(陈悦)attheStateKeyLaboratoryofMedicinalChemicalBiology,NankaiUniversity,recently
reportedthefirsttotalsynthesis,determination ofthe absolute configuration ofthe scaffold of
ovatodiolide．Biologicalassaysconfirmedovatodiolidescanselectivelyablatehepaticcancerstem cells
(HCSCs)．TheresearchworkwaspublishedinAngewChemIntEd (２０１９,１３１:１０５８７—１０５９０)．

Livercancerisoneofthedeadliestcancersintheworld,thecriticalrolesofHCSCsintumorigenesis,
metastasis,resistancetotherapyand diseaserelapsehavebeen wellrecognized．Ovatodiolideisa
macrocyclicditerpenoidthatwasfirstisolatedfromtheSouthVietnameseplantA．ovatabyToubianaand
hiscollaborators．TheleavesofAnisomelesindicaKuntzeor(Labiatae),atraditionalChinesemedicine
usedfortreatinginflammationandhepaticdisorders,arealsorichinovatodiolide．Thewrittenhistoryof
Anisomelesindicacanbetracedbackto１７１１intheQingdynastyofChina．Theselectivityofovatodiolide
againstHCSCsmakesovatodiolideaninterestingtargetforantiＧCSCmedicinalchemistry．

Recently,Chen􀆳sgroupreportedthefirstasymmetrictotalsynthesisofentＧovatodiolideona１gscalein
６linearsteps．TheprotectinggroupＧfreesynthesisfeaturesatandem ROM/RCMreactiontoinstallthe
macrocyclefused butenolide ring and an allylboration/lactonization to build the αＧmethyleneＧγＧ
butyrolactone．The chemical syntheses have enable the determination of the hitherto unknown
stereochemicalconfigurationsofthisfamilyofnaturalproducts．Thisefficientsyntheticsequencecannot
onlyprovideabundantovatodiolide,butalsoresultinseveralovatodiolides(includingisoovatodiolideand
４,５Ｇepoovatodiolide)orderivativesforfurtherbiologicalassays．

Moreimportantly,the research team discovered thatisoovatodiolide exhibited superior HCSCs
selectivitycomparedtoovatodiolideandthedrugcandidateACT００１indecreasingCD１３３proteinexpression．
Inthetumorsphereformingassay,thenumberoftumorspheresformedintheisoovatodiolideＧtreatedgroupwas

around１５Ｇfoldless
than the control
group．

TheseproperＧ
ties are highly
desirableforseＧ
lecting HCSCs
drug candidates
inpreclinicalstudy．
The highly proＧ
ductivetotalsynＧ
thesisandexciting
antiＧHCSCsactiviＧ
ties,alongwiththe
uncertainmechaＧ
nism of action,
warrantovatodiＧ
olideasapromＧ
ising beginning
forthediscovery
ofnovelHCSCsＧ
targetingdrugs．


