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Question 1.
Part A: Treatment of biphenyl 1 with isopropylmagnesium chloride in the presence of 4-
bromobenzonitrile (4), provides product 2 in good yield, after acidic aqueous workup. Product 3

is formed as by-product of this reaction.

NEC@'Br
4

Br Br
1. i-PrMgClI (1 equiv) O Br
S OO THF, -50 to 10 °C
jee CO e
O 2. H30" (workup) 0o 3

1 2 (79%)

[Knochel, P. Angew. Chem. Int Ed. 2006, 45, 606]

(i) Draw a reasonable arrow-pushing mechanism for the transformation of 1 to 2 being careful
to include all of the steps involved and the structure of compound 3.
10 Points

(i) Provide an alternative starting material and method for the generation of the reactive
intermediate that undergoes addition to 4-bromobenzonitrile (4). Suggest why Knochel may

have chosen to use such an elaborate method for its production.
3+2 Points

Part B: The construction of quaternary stereogenic centers that bear a C-S bond has
traditionally been a difficult proposition. Treatment of B,B-disubstituted N-enoyl oxazolidine-2-
thiones, such as 5, with two equivalents of BF3¢Et20 leads to the formation of tertiary thiols 6 in
excellent yield and high diastereoselectivity.
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[Palomo, C. Angew. Chem. Int Ed. 2004, 43, 3307]

(i) Draw areasonable arrow-pushing mechanism for the conversion of 5 to 6.
8 Points

(i) Assign descriptors of absolute configuration to all of the stereogenic elements in compound
6 and indicate whether the S-nucleophile attacked the re or si face of substrate 5.

2 Points

(iii) Using diagrams, account for the stereoselectivity observed during the conversion of 5 to 6.
5 Points

30 Total Points



Question 2.
Part A: In his recent departmental seminar, Dr. Herman Sintim of Stanford University, described

the synthesis of the natural products hyacinthacine As and 1-epi-australine.
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[Donohoe, D. J. Org. Chem. 2005, 70, 7297]

(i) Draw an arrow-pushing mechanisms for the conversion of 7 to trans-8. Rationalize the
regioselectivity and stereoselectivity of this reduction reaction.
10 Points

(ii) Sequential exposure of 7 to lithium metal/catalytic di-tert-butylbiphenyl (DBB, 9) and 2,6-di-
tert-butylphenol provided cis-8. Draw an arrow-pushing mechanism for the conversion of 7

to 8 which accounts for the use of DBB.
7 Points

(c) Suggest the likely reasoning behind the choice of 2,6-di-tert-butylphenol as the quench for

this reaction.
3 Points
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Question 2.

Part B: Carefully study the following sequence of reactions:

0
PhSCI S. S02Ph
X Ph — N
EtsN g 3
12

10 11 (96%)

OH

1. Pd(PPhg),
(5 mol%)
Et,0, rt, 5 min
B — e
2. EtxZn (6 eq)
25°C, 27 h
3.l in THF

[Cohen, T. Org. Lett. 2005, 7, 3637]

(i) Draw reasonable arrow-pushing mechanisms for the conversion of 10 to 11 and 12 to 13.

Note that the conversion of 12 to 13 is a ‘one pot’ process.
4 + 6 Points

(i) Account for the stereoselectivity observed during the conversion of 12 to 13
5 Points

(ili) Suggest reagents and conditions which might be used to convert 11 to 12.
5 Points

40 Total Points



