Radical Cyclization via Samarium(ii) lodide
for the Synthesis of Rugulovasine A

Tan Falise

Central to the synthesis of Rugulovasine A is the
formation of an Uhle’s ketone derivative. This step
was accomplished by Zhang and coworkers via

a Reformatsky reaction in which #-BuLi facilitates

a halogen replacement and the resulting intermediate
undergoes cyclization via an attack on the carbonyl
carbon of the carboxylic ester. The n-bond is then
reformed and the methoxide is ejected, producing a
ketone on the newly formed six member ring.
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Fig 1: +-BuLi promoted radical cyclization.
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Fig 2: Total synthesis of Rugulovasine A (Compound 17)

Although several alternate reactions were attempted by Zhang and coworkers in the efforts of producing this ring closure,
t-BuLi was the only reagent that was examined which was found to be capable. Despite it’s effectiveness, the temperature
constraints of this reaction could be bypassed by implementing a Samarium(ii) lodide induced halogen replacement and ring
closure employed by Yang and coworkers. The method involves the addition of the precursor slowly into a Sml, solution at

reflux in THF.
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Fig 3: Proposed Sml, promoted radical cyclization
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While the use of Sml, is likely to produce a ketone, the potential
exists for the formation of a secondary hemiacetal. In the case of this
reaction, a simple protonation through the addition of acid (such as

a mixure of H,O and H,SO,4) would result in the ejection of the
methoxide and formation of a ketone.
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Fig 4: Secondary hemiacetal to ketone conversion in presence of acid.
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This Sml, induced ring closure appears to be an excellent candidate for
implementation into the Rugulovasine A synthesis due to the similarity of
reaction conditions. Precursors in both syntheses contain protecting groups
which are left undisturbed during the reaction due to the selectivity of Sml,
for halogens. Additionally, both reactions utilize THF as the solvent. The
most significant difference between the reactions is that the total synthesis
uses a carboxylic ester precursor, while the replacement reaction was used
on an aldehyde (which could result in the formation of the hemiacetal,

and is thus why the choice of a simple acidic protonation was made).
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Fig 5: Proposed reduction of hemiacetal to Uhle’s
ketone derivative.
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Fig 6: Zhang and coworkers’ Sml, induced cyclization and subsequent conversion to a ketone.



