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Total Synthesis of Zaragozic Acid C

Significance: Zaragozic acid C is an inhibitor of 
mammalian squalene synthase. The family of 
zaragozic acids has recently regained attention 
due to further biological activities, e.g. as antitu-
mor agents or as inhibitors of Ras farnesyl protein 
transferase and dengue virus replication.

Comment: Gluconolactone-derived A was con-
cisely elaborated into diketone G. An acylative se-
quence of a Norrish–Yang cyclization and oxida-
tive cleavage yielded I. Acid-catalyzed 
rearrangement revealed the characteristic highly 
oxygenated bicyclic core that was further trans-
formed into zaragozic acid C.
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1. B, t-BuLi, hexane–Et2O (4:1) 
    –78 to 0 °C, then MeOH
    MeSO3H, –78 °C to r.t.
2. PhCH(OMe)2, CSA, MeCN, 0 °C
3. BzCl, DMAP, py
4. NaBH3CN, HCl, THF, 0 °C
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1. D (5 mol%), KBr
    NaOCl, aq NaHCO3–
    CH2Cl2 (1:1)
2. E, n-BuLi, hexane–Et2O 
    (5:1), –78 to 0 °C
3. BzCl, py

76%

1. TMSOTf, py, CH2Cl2
2. RuO2·H2O (0.3 equiv)
    NaIO4, MeCN–CCl4–H2O
    (1:1:1.5)

hν (405 nm), PhH
flow reactor

62% (2 steps)

1. LAH, LiI, Et2O, –78 °C
2. H2, Pd/C, aq HCl, MeOH
3. D (0.2 equiv), NaClO2, NaOCl 
    MeCN–pH 7 buffer (4:3)
4. TMSCHN2, MeOH–PhH (1:1)

49%

1. HF·py, MeCN
2. K, TMSOTf, CH2Cl2, 0 °C
3. MeSO3H, MeOH, 100 °C

8 steps

18%

50%
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