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Efficiency of SiliaMetS Triamine 
for Copper Removal in the 
Preparation of Functionalized 
Phosphines by CuAA

The copper-catalyzed azide-alkyne cycloaddition (CuAA), or also known 
as «click chemistry», has been widely used to functionalize molecules with 
various moieties. In their previous work,1 Prof. Hosoya and co-workers 
presented a new strategy to synthetize cycloalkynes incorporating various 
functional moities by protecting the diynes with a copper salt. At the time, 
SiliaMetS Thiourea was shown to be the most efficient scavenger to remove 
copper from the click reaction mixture. See CS_SM-002 to learn more about 
this study.
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In a newly published study, Prof. Hosoya and co-workers explore the idea of synthetizing a triazole from phosphinyl alkyne using 
mild conditions. The phosphynyl alkyne was first protected with copper prior to the click reaction to avoid a Staudinger reaction on 
the phosphine moiety. Next, a CuAA (copper-catalyzed azide-alkyne cycloaddition) reaction (aka a click reaction) with azides was 
performed, which allowed the selective triazole formation. The copper salt was then removed using a chelator.

This work shows the importance of screening tests when it comes to the selection of the most appropriate scavenger. Interestingly, 
in their previous article, 1 SiliaMetS Thiourea had proven to be more efficient over SiliaMetS Triamine for the copper removal. 
However, in this study, as shown by the screening results below, SiliaMetS Triamine was undoubtedly the most appropriate for this 
reaction. Other click-conjugated phosphines were successfully synthetized combining the phosphinyl alkyne of the below reaction 
with various azides.
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Screening Results

Entry Copper Salt Additive Chelator Yield (%)

1 (CH3CN)4CuBF4 TBTA (5 mol %) aq. EDTA·2Na 12

2 (CH3CN)4CuBF4 TBTA (5 mol %) aq. NTA·2Na 23

3 (CH3CN)4CuBF4 TBTA (5 mol %) aq. EDTA·5Na 84

4 (CH3CN)4CuBF4 TBTA (5 mol %) PS-TPP 3

5 (CH3CN)4CuBF4 TBTA (5 mol %) SiliaMetS Thiourea 34

6 (CH3CN)4CuBF4 TBTA (5 mol %) SiliaMetS Triamine 91

7 CuSO4·5H2O Na ascorbate aq. DTPA·5Na n.a.

8 CuI i-Pr2NEt (3.0 equiv) aq. DTPA·5Na 17

EDTA·2Na = ethylenediamine-N,N,N’,N’-tetraacetic acid disodium salt; EDTA·5Na = ethylenediamine-N,N,N’,N’-tetraacetic acid pentasodium salt;
NTA·2Na = nitrilotriacetate disodium salt; DTPA·5Na = diethylene triamine pentaacetic acid pentasodium salt; TBTA = tris(benzyltriazolylmethyl)amine; PS-
TPP = Polystyrene-supported triphenylphosphine

Double-click conjugation reactions, as seen below, were also realized (by protecting phosphynyl alkyne prior to the first click 
reaction). Once again, SiliaMetS Triamine had been used as the chelator and achieved the highest yield (94 %) of azaylide.
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CONCLUSION
Efficient synthetic paths using click-reactions have been performed successfully for the preparation of various functionalized 
phosphines using CuAA reactions. The deprotection and the azaylide formation with azide have been mainly performed in the 
presence of SiliaMetS Triamine.
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