CHEM117 Spring 2008 Exam #3 2
Prof. Thomas Poon
Joint Science Department, The Claremont Colleges

1. Useboth text and structural illustrations to solve the problems below. (14 points)

A. The compound showrel two sets of dienes, a diene aid3-C3-C, and a diene atgsC7-Cs.
Therefore, two products are possible in Diglder reactions with this compound. Show the two
products that would form using ethylene (&BH,) as the dienophile, indicate whichfés/ored
(by circling it), and provide a rationale for your decision. Assume that enough heat is used to
overcome any activation barriers in the forward direction of reaction.

1 5

Indicate whether Qor Q, is more basic in the compound shown aral/jgle a rationale for your
decision.Note at the very least, draw both conjugate bases

a

/TN LPH
e

Use MO theory to predict whether the cycloaddition reaction of ethylene and ozone is allowed using
heator light. Draw ther MOs for both compounds amdovide a structure for the product. (10 pts)
07 "0 A or hv
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(circle one)
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3. Provide a mechanism for the reaction shown below. Be sure to show all relevant charges and lone
pairs of electrons in your structures, and provide the structures of all intermediates. DO NOT add
any nev reagents to the reaction and DO NOT use any shortcut mechanisms. (10 pts)
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Y

4. Complete the following Diel#\lder reactions by filling in the boxes. (8 points)
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enantiomer

5. Explain how one could use UWis spectroscopy to monitor the proggesd a typical DielsAlder
reaction. DO NOT use more than the space provided below. (4 points)
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6. Provide the major product (circle it) of the following reactionsuYnay indicate new stereocenters
formed in a 50:50 ratio with a O*O rather than draalirte possible sterecisomers. (30 points)

O
!

‘ HBr, -78 iC T
o) 1) NaOH, H,0
)\)LH 2) H* / H,0 / A

c) /—\ .\ 1)
g S

a)

b)

2) H* / H,0
d) o O 1) NaOEt, EtOH
EtOMOEt 2) O
©)\0Et
3) HY/ HZO | | (assume enough heat is available to drive the reaction to conclusion)
e)

)OQ\ @) 1) NaOH, H,0O
+ >
= Ph)k/ 2) H* I Hy0 /!
Robinson Annulation Product

f)
HQCFO4
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7. Provide syntheses for the following transformations. For full credit, be sure to draw all intermediary
products along the way. (24 points)

a) O O O

Moa

Yy

O
b) compounds of N OH
3 C'sorless * you may use reagents with > 3 carbons, but any carbon atom
that ends up in your product must come from a compound/reagent
containing 3 carbons or less @)
@)
©) OH

racemic



