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Scheme 1. Retrosynthetic analysis of pepluanol B.
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Scheme 2. Construction of tetracyclic scaffold 15.
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SWERN OXIDATION
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ESCHENMOSER METHENYLATION
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ALKENE (OLEFIN) METATHESIS
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LEY OXIDATION

OH @O O
(n-Pr)sN RuQ, (5 mol%) / NMO (=1.5 equivalent) ,U\
- 1 2
R - solvent / 4A molecular sieves / room temperature R R
1° or 2° alcohol R™2 = H, alkyl, aryl, alkenyl, alkynyl; Ketone or aldehyde

solvent: CH-Cls, MeCN

M 18,6,20-25
Mechanism:

The mechanism of the Ley oxidation is complex and the exact nature of the species involved in the catalytic cycle is
unknown. The difﬁculw in establishing an exact mechanism arises from the fact that the complexes of Ru™ Ru™",
Ru™, Ru™ and Ru"’ are all capable of stoichiometrically oxidizing alcohols to carbonyl compounds.® The TPAP
reagent can oxidize alcohols stoichiometrically as a three-electron oxidant and can also be used as a catalyst when a
co-oxidant is present (e.g., NMO, TMAQ, or hydroperoxides). Data sug%ests that the oxidation proceeds via the
formation of a complex between the alcohol and TPAP (ruthenate ester).” It was also found that the stoichiometric
oxidation of isopropyl alcohol with TPAP is autocatalytic and the catalyst is suspected to be colloidal RuO;. Small
amounts of water decrease the degree of autocatalysis. This observation is supported by the finding that the addition
of molecular sieves improves the efficiency of the reaction.

Step#1: Ru™ + RCH,OH — RuY) + RCHO + 2H*

Step#2: Ru™ + Ruv) — =  2RuUW

Step #3: Ru™"

+

RCH,OH —— Ru!Y) + RCHO + 2H*
Step#4: Ru'™ + NMO —  Ru™ + NMM



Scheme 3. Synthesis of compound 19.
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