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Abstract
Olefins play a fundamental role in synthetic organic chemistry because they are useful building
blocks that create molecules. However, geometry control (E- vs Z-) in olefin synthesis is of
utmost importance because the olefin geometry has a tremendous impact on its physical,
chemical and biological properties. Additionally, Z-olefins are less stable compared to their Eolefin counterparts; due to this difference, general methods to make olefins results in more
cases of E-olefins production with relatively fewer Z-olefins caused by its instability. It has been
reported that Z-olefins can be synthesized from dienes through a rhodium-catalyzed formate
mediated transformation, with tolerance to several reducible functional groups. With this
successful method in hand, the focus is to make functionalized Z-alkenes while still maintaining
tolerance to reducible functional groups under mild reaction conditions.
Thus, this project presents the production of Z-olefins through rhodium-catalyzed
hydrofunctionalization using the starting materials, dienes and aldehydes. This method requires
an inert atmosphere and the reaction progress can be monitored by Nuclear Magnetic
Resonance (NMR) using an internal standard to quantify the amount of product formed. In this
process, it was observed that the starting material was consumed until more than 95%
conversion. In addition, the possibility of using different dienes, such as diene esters and
phenyl dienes, as well as different aldehydes could further broaden the scope of this method.
The usefulness of this process can be applied to the production of complex molecules. For
example, in the synthesis of a glucagon receptor antagonist, which is a drug that is used in the
treatment of diabetes. Currently, there is a limited number of methods used to create Z-olefins;
however, this proven procedure can be further applied in other hydrofunctionalization
experiments.
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- Successfully obtained Z-homoallylic alcohols from reductive coupling of
dienes and aldehydes
- Method can be used in the development of complex drug molecules

Figure 5: NMR Spectrum
of Product

Figure 4: NMR Spectrum
of Starting Material
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Figure 2: Nuclear
Magnetic Resonance
(NMR) Instrument

b) Reductive Coupling of Phenyl Diene and Aldehyde

a) Reductive Coupling of Diene Ester and Aldehyde

Methods

Project Goal
- Z-Selective reductive coupling of Dienes
and Aldehydes.
- Control over regio- and chemoselectivity.
- Reducible functional group tolerance

Previous Study
- Rh-catalyzed Z-Selective reduction of dienes.
- Tolerates unsaturated functionalities.
- >95:5 Z:E ratio
- Mild reaction conditions.
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