






Previous Syntheses

p-ABSA = 4-acetamidobenzenesulfonyl azide
Meier, R.; Trauner, D. Angew. Chem. Int. Ed. 2016, 55, 11251 1255.

• No previously reported syntheses of 3.

• First racemic synthesis of aplydactone reported in the very previous issue of
  Angew. Chem. Int. Ed.

• C‒Br bond formed via late-stage radical bromination.
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Retrosynthesis

Burckle, A. J.; Vasilev, V. H.; Burns, N. Z. Angew. Chem. Int. Ed. 2016, 55, 11476ï11479.

• Catalytic, enantioselective heterodihalogention of allylic alcohol to form C‒Br 
   bond, and set up solvolysis-assisted cyclization through non-racemizing
   bromonium intermediate.
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Forward Synthesis

NBS = N-bromosuccinimide
Umbreit, M. A.; Sharpless, K. B. J. Am. Chem. Soc. 1977, 99, 5526ï55528.
Hu, D. X.; Seidl, F. J.; Bucher, C.; Burns, N. Z. J. Am. Chem. Soc. 2015, 137, 3795ï3798.
Burckle, A. J.; Vasilev, V. H.; Burns, N. Z. Angew. Chem. Int. Ed. 2016, 55, 11476ï11479.
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• SeO2 allylic oxidation selective for more electron-rich alkenes, more substituted 
  terminus of tri-substituted alkenes; rendered catalytic in SeO2 with excess tBuOOH.

• Catalyzed heterodihalogenation is chemoselective for allylic alcohols over 
   trisubstituted alkenes.

• OH group controls regioselectivity by directing chloride addition to the proximal 
   carbon of the alkene.





Forward Synthesis

DBU = 1,8-diazabicyclo[5.4.0]undec-7-ene.
Carlsen, P. H. J.; Katsuki, T.; Martin, V. S.; Sharpless, K. B. J. Org. Chem. 1981, 46, 3936ï3938.
Burckle, A. J.; Vasilev, V. H.; Burns, N. Z. Angew. Chem. Int. Ed. 2016, 55, 11476ï11479.

• Dehydration of 10 had to be run under N2 (rather than argon) to avoid possible 
  condensation of the reaction atmosphere at ‒196 °C.

• Addition of MeCN to the solvent system for RuO4 oxidation was originally found by
  Sharpless to improve overall reaction performance.

• The initial elimination product from the addition of DBU to 12 underwent
   spontaneous hetero-Diels-Alder dimerim
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Summary

• Syntheses of (‒)-α-bromochamigrene, (‒)-ent-β-bromochamigrene, (‒)-
  dactylone, and (+)-aplydactone all from a common precursor ultimately derived 
  from geranyl acetate.

• Early catalytic, enantioselective heterodihalogenation sets Br-containing 
  stereocenter found in the final products.

• Formation of non-racemizing bromonium intermediate under solvolytic 
  conditions leads to stereoselective cyclization.

• Direct, possibly biomimetic, conversion of (‒)-dactylone to (+)-aplydactone with 
  UV irradiation was successful, contrary to negative results reported in prior  
  literature.
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Mechanisms:
Riley SeO2 Oxidation

12



Mechanisms:
Heterodihalogenation
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Mechanisms:
Solvolysis-Assisted Cyclization
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Mechanisms:
Dehydration and Oxidation
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Mechanisms:
Spirocycle Formation
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Mechanisms:
Mg0/TiCl4/CH2Cl2 Methenylation

Aleandri, L. E.; Bogdanoviĺ, B.; Gaidies, A.; Jones, D. J.; Liao, S.; Michalowicz, A.; Rozi¯re, J.; Schott, A. J. 
     Organomet. Chem. 1993, 459, 87ï93.
Yan, T.-H.; Tsai, C.-C.; Chien, C.-T.; Cho, C.-C.; Huang, P.-C. Org. Lett. 2004, 6, 4961ï4963.
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