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The seminar summarizes the development of new low-oxidation state catalysts in synthesis: a potentially 
ambiphilic Ga(I) species formed in situ from gallium metal (Scheme 1–i);[1] a basic C(0) species, i.e., a 
carbodiphosphorane (Scheme 1–ii).[2]  In addition, the functionalization of challenging C–H bonds by 
non-precious metal–base catalysts will be detailed: the sodium amide-triggered allylic C(sp3)–H bond 
activation of aromatic alkenes (pKa ~ 34; Scheme 1–iii);[3] the copper(I)/lithium carbonate-catalyzed 
C2-selective Mannich-type reactions with various N-unprotected indoles (pKa ~ 38; Scheme 1–iv).[4] 
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– transition metal-free catalysis
– completely regioselective; E:Z = 19:1 ~ >99:1
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unusual formation of nucleophilic allyl–M species via allylic C–H bond activation
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unusual C2-selective Mannich-type reactions with N-unprotected indoles

– catalysis by a heterobimetallic carbonate
– highly regioselective: C2:C3 = 9:1 ~ >99:1
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