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Hydrosilylation of aromatic ketones catalyzed in situ by aminophosphine
ligand/silver compound systems

WANG Linlin, LIN Yu, YU Zongyuan, LI Yanyun" ,GAO Jingxing

(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract : [ Objective] Aromatic alcohols are important intermediates used in the pharmaceutical, agrochemical, and other fine
chemical industries. The reduction of ketones catalyzed by transition metal complexes is one of the most powerful methods for
producing alcohol compounds. Compared with other methods of reduction, such as hydrogenation, hydrosilylation generally occurs
under mild reaction conditions,and consequently over-reduced products are rarely detected. In recent years, substantial progress has
been made in copper-catalyzed hydrosilylation. By contrast, silver-based catalysts for the hydrosilylation of ketones remain relatively
underexplored. [ Methods ] Herein we reported the silver-catalyzed hydrosilylation of aromatic ketones. Polymethylhydrosiloxane
(PMHS) is a desirable hydride donor for economical, environmentally friendly and practical reduction processes due to its low-cost,
non-toxicity and air stability. Using PMHS as a hydride donor,we studied the hydrosilylation of aromatic ketones catalyzed by the
system generated in situ from aminophosphine ligands and silver compounds. The catalytic hydrosilylation of acetophenone was
chosen as the model reaction. The effects of aminophosphine ligands, silver compounds, reaction temperature, and additive on the
catalytic reaction were investigated. [ Results] For the primary screen experiment, the reaction carried out in toluene with PMHS as
the hydride donor in the presence of BuOK. The results showed that the catalytic system generated in situ from aminophosphine

ligand P, N, and AgCl was very effective for this reaction. With a n(acetophenone) : n(catalyst) : n(tBuOK) ratio of 50 : 1 : 10,
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acetophenone could be successfully reduced at 55 “C for 4 h,affording 99% conversion. Generally, the base played an important role
in some catalytic reduction with aminophosphine ligands. Addition of a base was considered to activate catalyst for reduction. Based
on the above preliminary results for the hydrosilylation of acetophenone catalyzed by the system generated in situ from
aminophosphine ligand P» N, and AgCl, further optimization of amount of 1BuOK was conducted. It was observed that the reduction of
acetophenone hardly worked without base. The addition of tBuOK could effectively promote the catalytic reaction,and the catalytic
activity improved with increasing amount of base. When n(catalyst) : n(tBuOK)=1 : 10,nearly full conversion was achieved in 4 h
at 55 °C. These results demonstrate that the silver-based catalyst P,N,/AgCl is efficient for the hydrosilylation of acetophenone under
mild conditions. With the optimized reaction conditions in hand,we then applied this silver-based catalyst to the hydrosilylation of a
wide range of aromatic ketones. The hydrosilylation of various aromatic ketones catalyzed by the catalytic system generated in situ
from aminophosphine ligand P, N, and AgCl proceeded smoothly under mild reaction conditions, giving the corresponding alcohol
products with up to 92% yield. While there was no clear relationship between the electron property of substituents on the phenyl ring
and the yield of products, the catalytic activities varied with the substitution position on the phenyl ring. Compared with meta- and
para-substituted acetophenones, the hydrosilylation of ortho-substituted acetophenones containing larger substituents gave lower
yields. [Conclusion] In summary,we developed an effective silver-based catalyst for the hydrosilylation of various aromatic ketones.
Using PMHS as hydrogen source,a broad scope of ketones could be reduced to the corresponding alcohols with high yields under
mild reaction conditions. This strategy combines operation simplicity, cost-effectiveness, and environmental friendliness. Given its
interesting catalytic performance in reduction of ketones, this work is expected to encourage further exploration of silver-catalyzed

related reactions.
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Tab. 1 Conversion rate of acetophenone hydrosilylation catalyzed

by the aminophosphine ligand/silver compound systems
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50: 110 1 PN AgCl 99
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MR 55 °C.
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