Dr. Andreana Group Meeting — Fun Problem Set @)
(Credit: Dr. Evans CCB Problem Sets)

Problem 1la

Scheidt and co-workers have recently disclosed the following reaction catalyzed by an N-heterocyclic carbene (J. Am.
Chem. Soc. 2007, 129, 10098-10099). Please provide a mechanism that accounts for the high levels of selectivity.
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Problem 1b

Scheidt and co-workers have reported the following transformation utilizing an N-heterocyclic carbene as a catalyst
(Angew. Chem. 2007, 48, 3107). Please provide a detailed mechanism and an explanation for the high levels of
diastereo— and enantioselectivity.
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Problem 2a

In Heathoool's recert synthetic approach to the Stenme alkaloids, an interesting seriec of trarsformations were nsed
{Heatheock, TOC, 2001, 66, 77 51).
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Problem 2b

The fumagillin natural products possess several interesting blofogical
properties including antibiofic aclivily against Sfaphyiococous auereus, In
Sorensen's recent synthesis of fumagiiol (Angew. Chem, int. Ed. 1999, 38,
871), intermediale 1 was transiormed into 15 a-oxygenaled counterparl 3
through the indicated reaction sequence,
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I the space below, identify the structure of Intermediate A& and provide a mechanism for the transtormation of 1 into 2.



Answer Key

Problem 1la

Scheidt and co-workers have recently disclosed the following reaction catalyzed by an A-heterocyclic carbene (J. Am.
Chemn. Soc. 2007, 129, 10098-10099). Please provide a mechanism that accounts for the high levels of selectivity.
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The Z(0)-enol is formed to minimize A, g-interactions.
Ph A six-membered hydrogen bonded aldol reaction
Mé.l occurs. This transition state minimizes the non-

bonding interactions between the catalyst and the
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Problem 1b

Scheidt and co-workers have reported the following transformation utilizing an M-heterocyclic carbene as a catalyst
(Angew. Chem. 2007, 46, 3107). Please provide a detailed mechanism and an explanation for the high levels of
diastereo- and enantioselectivity.
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The Michael addition may afford either the syn or the anfi conformation but only the syn
will allow for the acylation and regeneration of the catalyst which results in high
diastereonselectivity.
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Problem 2a

In Heathoocl s recert symthetic approach to the Stewme alkaloids, an interecing seriec of transformations wers nsed
Heathooel, TOZ, 2001, 66, 77 51).
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Problem 2b

The fumagilin natural products possess several inferesting bioogical
proparlies incleding antibiclic aclivily against Slaphyiococcus augreus. In
Sorensen's recent synthesis of fumagillol (Angew. Chem, inf. E4, 1998, 38,
a71), intermediale 1 was translormed into ils a-oxygenaled counterparl 3
through the indicated reaction sequence,
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