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A highly efficient catalytic asymmetric alkyny\ation of prochiral CH2 groups in tetrahydroisoquinoline was 

developed using copper catalyzed cross-dehydrogenative-coupling of sp3 and sp C-H bonds with the 
assistance of a photocatalyst and visible light. 

Selective cross-coupling reactions for C-C bond formation 11ia 
direct activation of C-H bonds under oxidizing conditions 
(cross-dehydrogenative coupling, COC) provide an atom econ
omical and sustainable alternative to classical cross-coupling 
protocols.1-a In the last decade, COC methodologies formu
lated by usH6 and further developed by others17

-2
1 have pro

vided a plethora of DOI.lei single-step routes to create C-C 

bonds, thus responding to the ever-growing demand for 
'green' innovation in chemical design and synthesis. We have 
previously reported the crx:: reaction for alkynylation of ter
tiai:y amines, whereby an sp3 C-H bond ex to a tertiai:y nitrogen 
atom, and an sp C-H bond of a terminal alkyne were simul
taneously activated by a CuBrfBuOOH catalyzed process.9 This 
prorides access to propargylic amines, which are valuable syn
thetic intennediates.z:s-26 An enantioselective variation of this 
reaction was realized in the presence of a catalytic bis( oxazo
line }based PyBox chiral ligand (Li, Fig. 1),27.28 in which direct 
activation of the prochiral CH,, group in N-uyl-tet:rahydroiso
quinolines resulted in the synthesis of biologically active chiral 
C-1 substituted tetrahydroisoquinoline alkaloid derivatives 
(Scheme 1A). This methodology has advantages over contem
poilll}' methods that require pre-synthesis of imine or iminiwn 
substrates.19 Yu et aL performed this reaction under high
speed ball-milling under solvent free conditions, using recover
able copper balls with the PyBox ligand and stoichiometric 
2,3-dichloro-5,6-dicyanobenzoquinone as an oxidant to syn
thesize optically active 1-alkynyl tetrahydroisoquinoline deriva
tives (Scheme lB).30 HOY.'evel', in both aforementioned cases, 
the optically active products were formed in only moderate 
yields28

•
30 and enantiomeric excesses (Scheme 1A and 1B).28

•
30 
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Fig. 1 Chiral ligands (L) used. L1 = ts>-PyBox. L2 = '5..S-R.Rl-Boxi 
L3 • (R)-Box2, L4 • (RJ-XylBINAP, LS• (R)-QUINAP, L6 • (R,R)-H-PINAP. 
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Schemti 1 Enantloselectllte alkynylatlon of N ·aryl-tetraliydrolsoqu lnollne. 

This motivated us to develop a novel concept to overcome 
these challenges. 

Reaction tempemture has a profound impact on the 
enantioselectivity of stereoselective reactions; lowering the 
temperature oft.en results in better selectivity.31 However, while 
our previously reported COC methodology is effective at 50 oC 
to produce optically active compoundB, the desired coupling 
products are not observed at lower temperatures. 27 

On the other hand, following MacMillan and co-workers' 
ground-breaking studies on photoredox organic reactions 
using visible light, s2,gs which have since been developed by 
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