Cumulative Examination
Organic Chemistry

By: Vladimir Gevorgyan
(January 12, 2012)

*Try to answer all questions. Partial credits will be given for incomplete answers. Extra credits will be given for
detailed answers.

« Pay attention to the guality of your drawings. Points will be deducted if the drawings are unclear or sloppy.

Multicomponent coupling reactions (MCRs) is a powerful tool for multiple bond construction in a very
minimal number of steps. It is widely used in combinatorial chemistry, synthesis of heterocycles,
synthesis of complex molecules, in material science, etc.

(1) One of the most impressive reactions of this type is a classical Ugi four-component coupling
reaction [For the most recent mechanistic discussion, see: J. Org. Chem. DOI: 10.1021/jo2021554].

R'—N=C:

+
R2-NH, o R?

+ |
R3-CO,H |

+ H R* RO
e 1

@)

25 pts. Propose a detailed arrow-pushing mechanism for the formation of diamide 1 (pay attention to
hydrogen transfer steps).

(2) 25 pts. Another interesting MCR is the Petasis-Borono Mannich reaction [for a recent review, see:
Chem. Rev. 2010, 110, 6169].
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15 pts. Propose a detailed arrow-pushing mechanism for the formation of amino alcohol 2.
10 pts. Define and explain the diastereoselectivity of this reaction.



(3) 20 pts. Recently, Miyabe reported a very interesting three-component coupling reaction toward
2H-chromene skeleton [Angew. Chem., Int. Ed. 2011, 50, 6638]. Propose a detailed arrow-pushing
mechanism for the formation of 3.
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Hints: TBAF = Tetra-n-butylammonium fluoride; DMF = N,N-dimethylformamide

(4) 20 pts. Very recently, Bodwell reported an MCR toward 6H-dibenzo[b,d]pyran-6-one 4 [Org. Lett.
2012, 14, 310]. Propose a detailed arrow-pushing mechanism for this reaction.
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(5) 10 pts. The oldest three-component coupling reaction known (1850) was employed in the famous
Strecker Synthesis. Give example of this transformation.



