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Racemic Secondary Organozinc Reagents
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Abstract

Among a range of topics, we work on asymmetric palladium catalysis for deracemization reactions. Over the last few
years we have become particularly interested in the use of chiral racemic secondary organozinc compounds for such
transformations. These compounds show remarkable functional group tolerance compared to other classes of
organometallic reagents, such as organolithium or Grignard reagents. However, the high degree of covalency of the
carbon-zinc bond and the resulting slower rate of racemization compared to the more ionic organolithium or Grignard
reagents constitutes a major challenge for deracemization reactions (Scheme 1). To overcome this hurdle and find

a suitable catalyst system, a solid knowledge of the background literature is essential. | therefore reqularly consult
Science of Synthesis Online as a comprehensive source of information and enormously value the high quality of the
individual articles accessible with just a few mouse clicks.
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Scheme 1: Deracemization of Secondary Organozinc Reagents

Discussion

For me, Science of Synthesis Online is most valuable before starting and at a very early stage of a project to get familiar
with the literature background. As all articles are written by experts in the respective fields, the amount of relevant
information is enormously helpful. Within a few minutes | found that Science of Synthesis Online offers

a series of chapters on topics that are related to my research. Working on organozinc chemistry and the preparation

of such compounds, | first had a closer look at Section 3.1 by Paul Knochel on “Organometallic Complexes of Zinc”.

This chapter gives detailed insights into the reactivity of the individual subclasses of organozinc complexes and enables
the reader to, in a short period of time, get familiar with the peculiarities of this family of compounds. Most important
to me was the overview of different methods to prepare benzylic organozinc reagents, as this is exactly what | was
looking for at that time (Scheme 2).
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We then prepared several benzylic organozinc reagents according to the methods described therein and found that
compounds prepared by carbon-halide insertion (Variation 1 of Method 3, Section 3.1.3.3.1) work best for our cross-
coupling reactions.
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Scheme 2: Methods for the Preparation of Benzylic Organozinc Compounds

Furthermore, with the help of Science of Synthesis Online, it is possible to get familiar with the different cross-
coupling methods. Science of Synthesis Online offers a series of chapters on that topic, covering the whole spectrum
from C-C cross coupling with C-H acidic nucleophiles, C-H activation, Heck reactions and C-C cross coupling using
organometallic nucleophiles. Science of Synthesis: Cross Coupling and Heck-Type Reactions (Section 1.4) on the coupling
with zinc nucleophiles provides a general overview on that topic and was particularly relevant for my research.

It is also possible to gain a better understanding of the principles of asymmetric catalysis by reading Science of Synthesis:
Stereoselective Synthesis (Section 3.14) on asymmetric cross coupling. This article provides an overview of common
strategies in asymmetric catalysis including a survey on enantio- and diastereoconvergent reactions using either
racemic electrophiles or nucleophiles. An additional source of inspiration was Section 42.10 on “Applications

of Tricoordinated Phosphorus Compounds in Homogeneous Catalysis” and “Enantioselective Catalytic Methods”
(Section 42.10.2), where we took many of the chiral ligands described therein and tested them in our reaction system.

Conclusion

To me, Science of Synthesis Online was, and still is, an extremely valuable source of information. Despite the

large number of topics that are covered within this series, the intuitive search function and the clear structure makes
it possible to rapidly find relevant information. The high quality of the individual chapters makes Science of Synthesis
Online the first source | consult when starting a new project or when | just want to get an overview of an interesting
topic and learn about new chemistry.
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