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ABSTRACT

ABSTRACT

Most aliphatic natural products contain one or more di- or trisubsitituted
double bonds, often present in the 1, 3-diene or 1, 3-enyne, with a specific
double bond geometry being a requirement for biological activity. Cis-selective
semi-hydrogenation of alkynes is receiving on-going attention as an important
step in organic synthesis to induce functionality and stereochemistry
simultaneously. Despite 50 years of research, the Lindlar catalyst, used in
uncounted natural product syntheses, still remains the most popular catalyst for
this cis-selective semi-hydrogenation of alkynes.

There are three points of creativity in our work. (1) Influence of quinoline,
catalyst, temperature and so on, on selective hydrogenation of acetylenic link
was investigated with orthogonal test method. The results of analysis of variance
and test of significance indicate that, mixing different doses of quinoline and
catalyst do cause obvious difference in hydrogenation selectivity of alkynes.
Then the optimal reaction condition is established by bipartite graph. (2)
Influence of EDTA, oxalic acid and so on, on the precipitated CaCOs;
microstructure was investigated using SEM and XRD. The results indicate that,
shape and crystallization type of CaCOs vary with dispersants, even a variety of
additive amounts with the same dispersant will cause obvious difference in
crystallization type of support. XRD analysis demonstrates that the deposit
crystallizes in calcite in the presence of oxalic acid, which exhibits distinct
template effect in Pd-Pb/CaCOj3; system. The trial of different reductive methods
explains that hydrazine hydrate is also a kind of good reducing agent. (3) TEM
images show that on the catalyst surfaces palladium particles bunch up after
suitable aging treatment. Ensuing improvement of semi-hydrogenation

selectivity was found and discussed.

Keywords: Pd-Pb/CaCQOj; catalyst; Selective hydrogenation; Modification
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