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Synthesis of Tetrahydropyrrolo[1,2-a]pyr-
azines by Asymmetric Hydrogenation

Significance: Although the asymmetric hydroge-
nation of nitrogen-containing heterocycles has 
been studied extensively over the past years, the 
same strategy remains underinvestigated for het-
erocycles with multiple nitrogen atoms. One of the 
hurdles to overcome is the low reactivity of these 
substrates. To date, common approaches to 
achieve the enantioselective hydrogenation use 
more active substrates such as the benzylated or 
protonated forms. In the present paper, the au-
thors disclose the asymmetric hydrogenation of 
substituted and unactivated heterocycles.

Comment: The reaction generally delivers the de-
sired products in excellent yields and enantiose-
lectivities, although some examples show dimin-
ished enantiomeric excess. In one example, 
enantioselective hydrogenation of a 3,4-disubsti-
tuted substrate has been achieved with excellent 
diastereoselectivity, albeit with acid as an activa-
tor. Deuterium-labeling studies, in combination 
with reaction monitoring by NMR, suggest that the 
first hydrogenation takes place at the 3- and 4-po-
sition of the heterocycle.
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