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The Birth of Stereoelectronics

1Recommended read: Alabugin, I. V. ÒStereoelectronic Effects: A Bridge Between Structure and ReactivityÓ John Wiley & Sons, 2016

In 1954, during the synthesis of rockogenin, an unexpected, rapid ring contraction/
expansion of the C/D ring was observed by Hirschmann et al.:
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Stereoelectronics !  Sterics + Electronics!

 Definition:  Òstabilizing electronic interactions maximized by a particular geometric 
arrangement which can be traced to a favorable orbital overlapÓ

Covered Topics:
Counterintuitive/interesting observations & their rationales
Useful theories & predictive trends

Relevant Group Meeting:
The Anomeric Effect (Krawczuk, 2005)

Not Covered in this Group Meeting:
Classic textbook examples for various stereoelectronic effects
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Òthe stereoelectronic  requirements are fulfilled only in the case of the natural 
C12-" -configuration. The significance of this geometrical  factor is reflected in 

the extraordinary ease with which this rearrangement occurs.Ó

methyl shift or elimination 
not observed

J. Am. Chem. Soc. 1954, 76, 15, 4013Ð4025.

J. Am. Chem. Soc. 1956, 78, 24, 
6269Ð6278.

Two years later, Corey published a paper with ÒstereoelectronicÓ in the title:
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The Nobel Prize in Chemistry 1969 was awarded jointly to Derek H. 
R. Barton and Odd Hassel "for their contributions to the development 

of the concept of conformation  and its application in chemistryÓ.

Steroid synthesis & rapid development of conformational analysis further 
catalyzed the evolution of stereoelectronic concepts.
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Knowledge check!  Which is the most stable structure and why?
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