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From Humble Beginnings…
• Born in Lynbrook, New York on 17 June 1953
• Obtained an S. B. degree from M.I.T. in 1975

– Conducted research with both Richard H. Holm (ferredoxin analogs) and
Daniel S. Kemp (functionalized cyclophanes).

• Received D. Sc. Tech degree in 1980
– Prof. Dr. Albert Eschenmoser (“On the Stereochemistry of the S N’

Reaction”).
• 1980– Independent career as assistant professor at the University of

Illinois at Urbana-Champaign.
• 1986 – Associate Professor
• 1987 – Full Professor
• 1991–Reynold C. Fuson Professor of Chemistry.
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To A Thriving Career In Organic Chemistry: Outline
• Silicon-Directed Nazarov Cyclization

• Inter/Intramolecular [4+2]/[3+2] Cycloaddition of Nitro Olefins

• Lewis-Base Activation of Lewis Acids – Enantioselective Carbon-
Carbon Bond Formation
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Nazarov Cyclization – Background

• Named after the Russian chemist I. N. Nazarov (1900-1957)

• Proved later that the cyclization proceeds through a divinyl
ketone

• Incorporation of nucleophile gave further insight into mechanism
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Nazarov Cyclization – Mechanism

• Promoted by thermal or photochemical initiation

O

R

R

H+
OH

R

R

*

**

R

R

OH

* *

O

RR AcOH, H3PO4

50 °C

254 nm, C6H6

O

O

H

H

R R

R R

Org. React. 1994, 45, 1-158



Nazarov Cyclization – Mechanism

• Remote substituents can cause changes in the torquoselectivity
of the cyclization
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Silicon-Directed Nazarov Cyclization

Use of Si functionality directs collapse of cation

J. Am. Chem. Soc. 1982, 104, 6242.
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SDNC – Effect of Allylic Position
• Larger substituents promote increased levels of torquoselectivity

(presence of vinyl silane)
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SDNC – Effect of Silicon Functionality
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Formation of Enantioenriched Carbocycles Via
SDNC
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Total Synthesis of Silphinene: Application of
SDNC
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Presence of silicon functionality directs formation of cyclopentenone
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Intramolecular Cycloaddition of Nitrosoalkenes

• Reactivity of Nitrosoalkenes

– Intermediate nitrosoalkene can act as 2π or 4π cycloaddition
component
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Nitroolefins as 4π Components in Cycloadditions

• Nitro groups serve as useful functionality for further elaboration
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Intramolecular [3+2] Cycloaddition
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Tandem Double Intramolecular [4+2]/[3+2]
Cycloaddition

• Fused/bridged C(6)

• Fused/bridged C(5)
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Total Synthesis of (+)-Crotanecine N
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1-Azafenestranes: Planarization of sp3 Carbon Center
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Lewis-Base Activation of Lewis Acids

• Preparative Examples
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Lewis-Base Activation of Lewis Acids – Principles
• Gutmann Analysis

REVIEW: Angew. Chem Int. Ed. 2008,47, 1560
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Lewis-Base Activation of Lewis Acids – Principles
• Hybridization of Silicon

REVIEW: Angew. Chem
Int. Ed. 2008,47, 1560



Aldol Reaction of Silicon-Substituted Enolates

• Uncatalyzed
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Addition to Ketones – Silyl Ketene Acetals
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Vinylogous Aldol
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Formation of Quaternary Centers – Silyl Ketene Imines
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N-Silyl Oxyketene Imines – Aldol Surrogates
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N-Silyl Oxyketene Imines – Aldol Surrogates
RNC
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Total Synthesis of RK-397
• Synthesis of Polyol Fragment
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• Synthesis of Polyene Fragment

8 of 10 stereocenters were generated by substrate control
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