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CARBENE OVERVIEW 
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RARE EARTH CARBENES 

Yttrium Metal 



SYNTHESIS OF YTTRIUM CARBENE 
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REACTIVITY 

 Wittig type reactivity to give alkenes 

 Some reactivity with carbonyl compounds 

Until now….. 

 

 

 

 



ALTERNATE METHOD TO SUBSTITUTED  

IS0-BENZOFURANS6 



SCHEME 1: SYNTHESIS OF 3 & 4 

Intermediate from 3 to 4 



TRAPPING OF OXYMETHYLBENZOPHENONE 



SOLVENT EFFECTS 

+ Ph2CO 

Toluene 

Results in red color 

due to charge transfer 

 

Colorless, NO REACTION 

+ Ph2CO 

THF 



MECHANISM 

Reaction Notes 

-C-H activation is rate limiting 

-C-C bond formation is rapid 

-Tautomerization of 

oxymethylbenzophenone to iso 

benzofuran 

-modulated by electrophilicity 

of yttrium (coligands) 



EFFECTS OF KETONE VARIATION 

Ketone                               Tautomeric Products 

49% 

32% 



REGIOSELECTIVE ACETOPHENONE C-H 

ACTIVATION 

3 Factors 
 - Sterics 

 - Electronics 

 - ? 



CRYSTAL STRUCTURES 



CONCLUSION 

 New modes of reactivity for rare earth carbenes 

were discovered 

 This reaction is regioselective 

 One pot reaction 

 Strategies to make this catalytic and broaden 

scope of yttrium reactivity are underway 
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