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Increasing vectorization

Importance of Spiro[2.2]pentanes
Exit vectors describe the orientation in space of substituents on a molecular scaffold

Synthesis of Vinylcyclopropanes From 
Cyclopropyl Sulfones

Sulfones Used to Enable Cyclopropanation
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Prior Art in the Synthesis of Aryl Spiropentanes
Marek, 2022

Charette, 2001

Scope of Dimethyl Spriopentanes:

Conditions A
1) NaNH₂ (3.0 equiv)
  23 °C, 30 min,
  THF

2) alkene (1.0 equiv)
  70 °C, 18 h,
  0.1M THF

Conditions B
1) n-BuLi (1.0 equiv)
  23 °C, 30 min
  2-MeTHF

2) alkene (1.0 equiv)
  23 °C, 1 h
  0.1M 2-MeTHF

Scope of Sulfones:

Accessing Spiro[2.2]pentanes With Dialkyl 
Sulfone Reagents 

Spiropentanes from Methylenecyclopropane Disconnection

Computational Studies Done in Collaboration with Prof. Dean J. Tantillo at UC Davis

Deuterium Labelling Experiment for the Synthesis of Vinylcyclopropanes

Cohen, Y.; Toledano, D.; Marek, I. J. Am. Chem. Soc. 2022, 144, 37, 16732–16736. Charette, A. B.; Jolicoeur, E.; Bydlinski, G. A. S. Org. Lett. 2001, 3, 3293– 3295. Guan, H-P.; Ksebati, M.B.; Cheng, Y-C.; 
Drach, J.C.; Kern, E.R.; Zemlicka, J. J. Org. Chem. 2000, 65,5, 1280-1290. Candito, D.A.; Simov, V. ; Gulati, A.; Kattar, S. ; Chau, R.W. J. Med. Chem. 2022, 65, 16801–16817. Carriera, E. M.; Fessard, T. C. 
Chem. Rev. 2014, 114, 8257−8322

*Yields obtained from ¹H NMR using 1,3,5-trimethylbenzene as internal standard
a1.2 equiv of sulfone used with 1.2 equiv NaHMDS as base

* Yields obtained from ¹H NMR using 1,3,5-trimethylbenzene as internal standard
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Johnson, J. D.; Teeples, C. R.; Akkawi, N.R.; Wilkerson-Hill, S. M. J. Am. Chem. Soc. 2022, 144, 32, 14471–14476.

Synthesis and Modularity of Sulfones
Syntheses to Access Various Bench-Stable Sulfones 

Efficiency of Different Sulfones used for Cyclopropanation   
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Computational Studies Done in Collaboration with Prof. Dean J. Tantillo at UC Davis

Two Hypothesized Disconnections to Form Aryl Spriopentanes
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aryl biaryl cycloalkanes and
linear alkyl chains strained rings sprio[2.2]pentane

2-D vectorial space 3-D vectorial space

27.5 kcal/mol strain 65 kcal/mol strain
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•sp3-rich functionality
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•Unique topology
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Difficult starting material synthesis
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