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Stereodefined aryl-substituted β-amino alcohols are impor-
tant compounds in organic chemistry, and find extensive use 
as ligands or building blocks in asymmetric synthesis, as well 
as in drug discovery. The development of stereocontrolled and 
efficient and catalytic synthetic methods to access these com-
pounds remains a vibrant area of research in medicinal and 
bio-organic chemistry. The Waser group at Ecole Polytech-
nique Fédérale de Lausanne (Switzerland) has a long-standing 
interest in difunctionalisation reactions of unsaturated sys-
tems by exploiting molecular tethers to enhance reactivity 
and control selectivity. Recently, they reported a tethered 
asymmetric carboetherification of propargylic amines, aryl 
iodides and a trifluoroacetaldehyde-derived molecular tether 
to generate tetra-substituted olefins containing a rigid oxazol-
idine ring. Professor Jérôme Waser commented: “In further 
transformations, the installed trifluoromethyl group could 
shield one of the two diastereotopic faces of the olefin, acting 
as a de facto chiral auxiliary. For example, a hydrogenation re-
action gave access to valuable enantioenriched diaryl amino 
alcohol scaffolds (Scheme 1A). Targeting chiral monoarylated 
amino alcohols, we wondered if we could extend the scope of 
the reaction to terminal propargylic amines (Scheme 1B). Un-
fortunately, after an extensive ligand screening, we conclud-
ed no high yield and enantioselectivity could be achieved. 
 Another solution was needed.”

Professor Waser recalls that, interestingly, during ligand 
screening in the previous carboetherification project, Dr. Luca 

Buzzetti (second author on the title paper) had observed the 
formation of the protodemetallation product as the by-pro-
duct in presence of the DACH Phenyl Trost ligand (L) with very 
high asymmetric induction (Scheme 2). Therefore, the group 
decided to optimize this transformation. “To improve the yield 
of the protodemetallation product, the obvious solution was 
to omit the aryl iodide,” explained Professor Waser. He con-
tinued: “However, using Ph-substituted internal propargylic 
amine as substrate did not deliver any protodemetallation 
product in the absence of aryl iodide. From the crude NMR of 
the reaction mixture, we could detect only the formation of 
tethered starting material. No cyclized product was observ-
ed when using Pd(II) salts as catalysts, with full recovery of 
the tethered starting material. This result clearly indicated the 
importance of an in situ formed ArPd(II) complex to promote 
the reaction.” The authors of this study then decided to test 
a variety of aryl iodide derivatives with varying electronic 
and steric properties to see if they could switch the chemo-
selectivity towards the desired protodemetallation product, 
instead of the tetrasubstituted olefin product. Professor Waser 
remarked: “From the results, it was apparent that ortho sub-
stitution with a small potentially coordinating group (such as 
MeO, F) was beneficial for good yield and enantioselectivity.”

With a major contribution from Dr. Ashis Das (first author 
on the title paper), the optimized conditions were applied to 
evaluate the scope of this transformation. “Both electron-rich 
and electron-poor substituents could be used on the para-

A191

Palladium-Catalyzed trans-Hydroalkoxylation: Counterintuitive Use 
of an Aryl Iodide Additive to Promote C–H Bond Formation

ACS Catal. 2022, 12, 7565–7570 

Scheme 1  Catalytically formed chiral auxiliary for the asymmetric synthesis of diaryl amino alcohols
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position of the aryl ring, and the products were obtained in 
72–87% yield and 84–94% ee (Scheme 3),” explained Dr. Das. 
He added: “The reaction tolerated various functional groups 
such as halogens, ketones and esters at various positions on 
the aromatic ring. In addition, the reaction could be applied to 
substrates with heterocycles such as thiophene and pyridine 
on the alkyne.”

The group then examined the stereoselective hydrogena-
tion directed by the installed chiral oxazolidine and found that 
the hydrogenation worked well, without loss of enantiopurity, 
for a broad range of functional groups at different positions 
(Scheme 4).

“Concerning the promotion of the reaction by the aryl 
iodide additive, it would be difficult to understand why a 
more electrophilic palladium salt such as PdCl2 or Pd(OAc)2 
would fail in the oxypalladation step,” said Professor Waser. 

He continued: “Therefore, the aryl ligand may be important 
for accelerating the protodemetallation step by increasing the 
electron density on palladium. The potentially coordinating 
small ortho substituent may be important for promoting pro-
todemetallation over reductive elimination. More in-depth 
mechanistic studies will be needed to elucidate the reaction 
mechanism and propose a model for stereo-induction and 
 additive effects.”

To conclude, Professor Waser remarked that his group 
have developed an effective palladium-catalyzed hydroalko-
xylation of propargylic amines based on in situ tether forma-
tion, that is both economical and environmentally friendly. 
“Enantioenriched amino alcohol precursors were produced 
via diastereoselective hydrogenation driven by a chiral oxa-
zolidine auxiliary that was catalytically generated,” said Pro-
fessor Waser. He concluded: “A key factor in the success of the 
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Scheme 2  Pd-catalyzed enantioselective oxyarylation of propargylic amines

Scheme 3  Scope of the enantioselective cyclization – selected examples. Reactions performed on 0.4 mmol scale using 0.2 equiv. 
of aryl iodide and 1.4 equiv. of 1-ethoxy trifluoroethanol. Isolated yields and HPLC enantiomeric excess are given.
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hydroalkoxylation reaction was the addition of an ortho-sub-
stituted aryl iodide to the reaction mixture, whose exact role 
in promoting the reaction is still unknown. The design and de-
velopment of other enantioselective transformations based on 
the use of catalytically formed transient chiral auxiliaries are 
currently under investigation in our laboratory.”

Scheme 4  Scope of the stereoselective hydrogenation – selected examples. Reactions performed on 0.2 mmol scale using 
Pd(OH)2/C (~20 wt%). Isolated yields and HPLC enantiomeric excess are given.
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