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E l e m e n tal hy d ro gen is the cleanest and most cost - e ffe c t i ve

chemical re d u c tant available to humankind. Howeve r, use 

of hy d ro gen as a te rminal re d u c tant in cata lytic re d u c t i ve 

carbon-carbon bond fo rmation is pre s e n t ly re st ri c ted to

p rocesses invo lving migra to ry insertion of carbon monox i d e ,

e.g., a l kene hy d ro fo rmylation and re l a ted Fi s ch e r-Tro p s ch type reactions. Re c e n t ly, Pro fessor Kri s ch e’s labora-

to ry developed the fi rst cata lytic system to enable trapping of the orga n o m e tallic inte rm e d i a tes that appear

t ra n s i e n t ly in the course of cata lytic hy d ro genation. Through imp l e m e n tation of cationic Rh-based cata lyst 

s ystems, the hy d ro ge n - m e d i a ted re d u c t i ve coupling of enones, dienes, and diynes to carbonyl part n e rs has

been realized. A key mech a n i stic fe a t u re of these tra n s fo rmations re l a tes to the hete ro lytic activation of ele-

m e n tal hy d ro gen (H2 + M-X ! M-H + HX), which enables mono-hy d ride based cata lytic cycles for which dire c t

a l k yl - hy d ro gen re d u c t i ve elimination manifolds are disabled. These results support the feasibility of deve l o p i n g

a broad new fa m i ly of cata lytic “carbon-carbon bond-fo rming hy d ro ge n a t i o n s .” In his talk, Pro fessor Kri s ch e

will describe ongoing studies aimed at ex tending this fundamenta l ly new patte rn of reactivity to the re d u c t i ve

coupling of basic chemical fe e d sto cks .
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