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Abstract

Abstract

The Mediterranean sponge Reniera sarai is a rich source of structurally unique
alkaloids. The most remarkable of these, sarains A—C, were isolated by Cimino and
co-workers in 1986 and fully characterized three years later. These alkaloids contain a
unique diazatricycloundecane core, which is flanked by two macrocyclic rings. Of
these large rings, the 14-membered ring is especially intricate, with both vicinal diol
and skipped triene functionalities. Sarains A—C possess a total of seven stereocenters,
including two quaternary carbon atoms at C-3 and C-3°. In addition, the spatial
proximity of the tertiary amine N-1 atom and aldehyde functional group in 1-3 results
in a proximity interaction, which is sensitive to the pH and solvent environment. This
interaction significantly complicates both the purification and characterization of
these alkaloids. Sarains A—C display ntibacterial, insecticidal, and antitumor activities.
The intriguing structural features make sarains A—C attractive and challenging
synthetic targets. Not until 2006 has the first asymmetric total synthesis of sarain A been

accomplished by Overman’s group, which involved a 46-step synthesis.

sarain A : R =CH,
sarain B : R = (Z)-CH=CH
sarain C : R = (Z2)-CH=CHCH,

In view of the importance of the above two themes, the purposes of this paper are
to develop: 1. a concise, efficient synthesis of Diazatricyclic for sarain A; 2. to
undertake the total synthesis of sex pheromone of pine sawflies from (S)-malic acid.
The main results and observations from these studies are listed as follows:

1. Starting from the building block 163, the bicyclic system 166 was synthesized.
There are two key procedurs for the synthesis of 166: First, To introduce 2-oxo-propyl

group at C-6 position of intermediate 170, a tandem HWE-aza-Michael reaction was

v



Abstract

used.; Second, The base-promoted intramolecular Michael addition of compound 169.
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2. Starting from the building block 163, the Diazatricyclic core 161 was synthesized.
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3. The total synthesis of 10 optical isomers of sex pheromone of pine sawflies were

achieved from (S)-malic acid .
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