
Z
R

[M]+

Z

R'

Alder-ene 
cycloisomerization

Z

R =

Z = NTs, O

Z

R

Z

R

Z

R

Skeletal Rearrangement

Z
R

R'OH
OR'

Alkoxycyclization

conrotatory 
opening?

Metal Catalyzed Cyclization of Enynes

B. M. Trost

P. A. Wender

A. Fürstner, N. Chatani, M. Malacria, 
A. S. K. Hashmi, F. D. Toste, F. Gagosz, 
S. Kozmin, S. P. Nolan



Metal-Catalyzed Skeletal Rearrangement of Enynes: Mechanistic Pathways
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Metal Catalyzed Cyclization of Enynes

Chem. Eur. J. 2003, 9, 2627.
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Metal Catalyzed Cyclization of Enynes
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Pt(II) vs. Au(I) as Catalysts
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Au(I)-Catalyzed Cyclization of Enynes: Alkoxycyclizations

Angew. Chem. Int. Ed. 2004, 43, 2402.
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Au(I)-Catalyzed Cyclization of Enynes: Skeletal Rearrangements

Angew. Chem. Int. Ed. 2004, 43, 2402.
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New Au(I) Complexes

C. Nieto-Oberhuber
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New Au(I) Complexes

R = Cy, t-Bu
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Angew. Chem. Int. Ed. 2006, 45, 5455.



New Au(I) Complexes
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Metal-Catalyzed Skeletal Rearrangement of Enynes: Mechanistic Pathways
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Au(I)-Catalyzed Biscyclopropanation of Dienynes

H

CH2Cl2, 23°C, 5 min

R

R R

R

[Au(PPh3)(MeCN)]+SbF6
-

R = CO2Me (98%)

R = SO2Ph (100%)

R = CH2OAc (96%)

(2 mol%)

HMeO2C
CO2Me

MeO2C

MeO2C

MeO2C

MeO2C

CO2Me

CO2Me
CH2Cl2, 23°C, 5 min

[Au(PPh3)(MeCN)]+SbF6
-

(2 mol%)

(88%)

Chem. Eur. J. 2006, 12, 1694.



Au(I)-Catalyzed Biscyclopropanation of Dienynes

Chem. Eur. J. 2006, 12, 1694.
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Au(I)-Catalyzed Intermolecular Cyclopropanation
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Au(I)-Catalyzed Intermolecular Cyclopropanation
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Au(I) Metallotropic Shift
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[4+2] Cycloaddition of Arylenynes

J. Am. Chem. Soc. 2005, 127, 6178-6179
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Cyclopropane to Cyclobutanone Ring Expansion
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Cyclopropane to Cyclobutanone Ring Expansion and Prins Cyclization
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Gold-Prins Reaction

Angew. Chem. Int. Ed. 2006, 45, 5452.
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Gold-Prins Reaction
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Arylation of Alkynes

AuCl3
CH2Cl2, 23°C, 1 h

N
H

N

R SO2Ar

R = CO2Me, Ar = 2,4-(NO2)2C6H3  30 min  (75%)

R = H, Ar = Ph 24 h  (55%)

N

N

O

MeO

CO2Me

Lundurine A

Angew. Chem. Int. Ed. 2006, 45, 1105.

N
H

N SO2Ar

N
H

N
SO2Ar

CH2Cl2, 23°C

P Au NCMe

t-Bu
t-Bu SbF6

(5 mol%)
R R

R = CO2Me, Ar = 2,4-(NO2)2C6H3  30 min  (82%)

R = H, Ar = Ph 16 h  (65%)



Arylation of Alkynes
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