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Double Bond Metathesis in Organic Synthesis
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New Disconnections In The Chemist’s Toolbox
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C “We now report the thermal transformations of some
@) oxetans which are readily available via the photochemical
)_—( Paterno-Buchi reaction with emphasis on the synthetic
A B utility of a photolysis-pyrolysis sequence involving carbonyl-
olefin metathesis.”
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Acid-Catalyzed Olefination of Benzaldehyde
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Novel Observation in the Synthesis of Pestalone
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Trans-Selective Carbocation-Catalyzed Olefination of Aldehydes
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Fe(lll)-Mediated Carbonyl-Olefin Metathesis (Schindler)

o) ,[Fe]
J FeCls (5 mol%) ~o o 0
AT S CH,C > jAr ‘_> 6\ PN
H,Cl,, 24h
CO,R 212 4 COLR CO,R
O MeO O OMe O@
CO,Et CO,Et CO,Me CO,Me
99% 99% K 1:2 Mixture, 99% /
O OMe F O Cl l OAc
7 & I
CO,Et CO,Et CO,Et CO,Et

66% 99% 55% r.t.; 99% reflux 57%



Fe(lll)-Mediated Carbonyl-Olefin Metathesis (Schindler)
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Proposed Stepwise and Concerted Mechanisms: Ar o
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Further Mechanistic Investigations

/Takeaway Observations: \
* Success of metathesis is related to

Lewis acidity of metal catalyst, Bronsted
acids not operative.

 EPR rules out SET events by iron and
suggests binding at carbonyl(s).

« Saturation kinetics observed for iron at
10 and 20 mol% FeClI3 (i.e. turnover-
limiting step is impacted by [FeClI3]).

» The reaction displays an inverse
B-SKIE (oxetane formation rate-limiting).

« The m-system of the aryl group facilitates
delocalization of the HOMO, conserving
orbital symmetry.

« Oxetane fragmentation found to depend

on pendant olefin identity.
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Enthalpic Profile:
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Fe(lll)-Mediated Access to Polycyclic Aromatic Compounds
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Salient Observations
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Substrate Examples
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A Mechanistic Hypothesis for Interrupted Carbonyl-Olefin Metathesis:
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Interrupted Carbonyl-Olefin Metathesis (Tetrahydrofluorenes)
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Organocatalytic Carbonyl-Olefin Metathesis

N < 2HCI

Rs H R,. Rj

BnO OBn

BnO OBn
Me
A @)
NS -0 AN Z
| Z
85% 35%, 48h slow addn.

BnO OBn

AcO @)
Me

Ac
0
<ONd
O 68%

TBDPSO OTBDPS

OMe
OO
O 79%




Organocatalytic Carbonyl-Olefin Metathesis
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Organocatalytic Carbonyl-Olefin Metathesis
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lodine-Catalyzed Carbonyl-Olefin Metathesis
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lodine-Catalyzed Carbonyl-Olefin Metathesis
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Photoredox Carbonyl-Olefin Metathesis
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Photoredox Carbonyl-Olefin Metathesis
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A. Mechanism for Carbonyl-Olefin Metathesis of Aliphatic Ketones
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Fe(lll)-Mediated Carbonyl-Olefin Metathesis (Schindler)
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Future Directions:

Imine-carbonyl metathesis
via azetidines?

Ways to turnover metal-oxo
by-products?

Mechanistic paradigms
outside of oxetanes.

More methods involving
photoredox processes.

What about McMurry!?

\ (Although not actually metath@




