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New Asymmetric Catalytic Methods in Natural Product Synthesis

T. V. (Babu) RajanBabu, Department of Chemistry and Biochemistry, The Ohio State
University, Columbus, OHIO 43210, USA

In this era of heightened environmental awareness and ever-increasing demand for
higher efficiency from chemical processes, one of the major challenges facing organic
synthesis is the utilization of abundantly available carbon sources for fine chemical
synthesis. The dual problems of activation of thermodynamically stable precursors and
their stereoselective incorporation pose new challenges, solutions of which may have
broader implications in homogeneous catalysis, and, at a practical level, how we
manufacture chemical intermediates. In this context, we have discovered new Ni! and Co-
based?3 catalytic protocols for a nearly quantitative and highly selective codimerization of
ethylene (and propylene), and various functionalized vinylarenes, 1,3-dienes and strained
alkenes. This talk will deal with the development of various strategies for stereochemical
control in this reaction. These include design and synthesis of new ligands and applications
of the ‘hemi-labile ligand concept’. The products of this reaction are potentially useful for
the synthesis of several classes of compounds, especially with intricately placed methyl-
bearing chiral centers. Examples include 2-arylpropionic acids,* steroid D-ring derivatives
with unnatural side-chains.5amphiletanes like pseudopterosins,® colombiasin A, elisabethin
A, pyrrolidinoindolines” with all-carbon quaternary centers, and cyclopenta[GJindoles.8

Asymmetric Hydrovinylation Reactions

R ethylene (1 atm.)
[(RR)-DIOP]CoCly/MegAl X Me
/ P H., P
5 mol% Co; Al/Co =3 R
// CH.Cly:toluene (4:1), — 45 °C 6

>90% vyield
R = linear alkyl, benzyloxyethyl, siloxy 90-99% ee

H T H +» Co-allows bidentate phosphines
— L\ * - Regioselectivity 1,2- vs 1,4-

alcohols, amines
aldehydes, acids
epoxides, halides
DA and dipolar adducts

=

v X dependent on ligand and temperature
chirality transfer and » R = aryl gives linear co-dimerization
exocyclic stereocontrol + X-ray structures of Co(ll){DIOP]-complexes
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